PeecTp nprMepHBIX 0OCHOBHBIX 0011I€00pa30oBaTebHbIX Nporpamm: IlpumepHast ocHOBHAast
oOpa3oBaTejibHAsl MPOrpamMmMa cpeaHero oouiero oopazosanus (npeamer «buosiorus»)

Ileyatp

B pe3yabrare uzydennsi yueOHoro npeamera «buosiorusi» Ha ypoBHe cpeHero o01ero
o0pa3zoBaHus:

BorinyckHuK Ha 02a30BOM yPOBHE HAYUMTCS:

— pacKkpbhIBaTh HA IPUMEPAxX POJIb OMOIIOTUH B (POPMUPOBAHUH COBPEMEHHON HAYYHOUN KapTUHBI MHpa
U B IPAKTUYECKOI 1eATeIbHOCTH JIIOICH;

— MMOHUMATh U ONMHCHIBATh B3aUMOCBSI3b MEXIY €CTECTBEHHBIMH HayKaMu: Onosoruei, pusnkoii,
XUMHUEH; YCTaHABIUBATh B3aUMOCBS3b IIPUPOIHBIX SBJICHUIA;

— MMOHUMATbh CMBICII, pa3JIn4yaTh U OMKUCHIBATH CHCTEMHYIO CBSI3b MEX1Yy OCHOBOIIOIAraloMMHI
OMOJIOTUYECKUMHY MTOHSATHSAMU: KJIETKa, OpraHu3M, BUJI, YKOCHCcTeMa, buocdepa;

—  HCHOJB30BaTh OCHOBHBIE METO/Ibl HAYYHOT'O MO3HAHUS B YU€OHBIX OMOJIOTMYECKUX UCCIIEIOBAHUSX,
MIPOBOMTH IKCIIEPUMEHTHI 110 U3YUCHUIO OMOJIOTUYECKIX OOBEKTOB U SIBJICHUN, OOBSICHITH PE3YJIbTATHI
9KCIIEPUMEHTOB, aHAJIM3UPOBATh UX, POPMYIUPOBATH BHIBOIBL;

— (hopMyIIMpOBaTh TUIIOTE3bl HA OCHOBAHHUH MPEIJIOKEHHOM OMOIOTrnIeckoi nHpOpMaIuu 1
npeJiaraTh BapUaHThl IPOBEPKU THIIOTES;

— CpaBHHBATh OHMOJIOTHICCKUE OOBEKTHI MEXKTy COOOH 10 3aJaHHBIM KPUTEPHSIM, JCJIATh BEIBOJIBI H
YMO3aKJIIOUEeHUS Ha OCHOBE CPaBHEHUS;

— 00OCHOBBIBAThH €IMHCTBO KUBOW M HEXKUBOW IMPUPOJIBI, POJICTBO JKUBBIX OPraHU3MOB, B3aUMOCBSI3U
OpPraHU3MOB M OKPYXAIOIIeH cpe/ibl HA OCHOBE OMOJIOTUYECKUX TEOPUil;

— MIPUBOJUTH IPUMEPHI BEIIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCTMHEHUM KIETKH (OENKOB,
JKUPOB, YIJIEBOJOB, HYKIEHMHOBBIX KHCIIOT);

—  pacmo3HaBaTh KJIETKH (MPOKAPUOT U 3YKAPUOT, PACTEHUHN U KUBOTHBIX ) TIO OMUCAHUIO, HA
CXEMAaTUYECKUX U300pKEHUIX; YCTAHABIMBATh CBA3b CTPOCHUS U (DYHKIUII KOMIIOHEHTOB KIIETKH,
000CHOBBIBATH MHOTO0OpAa3He KIICTOK;

— pacrno3HaBaTh MOMYJISIUIO0 U OMOJIOrMYECKUN BUJ] IO OCHOBHBIM ITPU3HAKAM;

— OIMMCHIBATh (PEHOTUIT MHOTOKJICTOYHBIX PACTEHUH U )KUBOTHBIX 110 MOP(OIIOTHYECKOMY KPUTEPHIO;
— OO0BSCHATH, MHOTO0Opa3ye OpraHu3MOB, IPUMEHSS IBOTIOLIMOHHYIO TEOPHIO;

—  KJIaccupuIUpoBaTh OMOJOTHYECKHE OOBEKTHI HA OCHOBAHUHU OJHOTO MJIM HECKOJBKHUX CYIIECTBEHHBIX
MPU3HAKOB (THUIIBI MUTAHUS, CTIOCOOBI IBIXaHUSI M PA3MHOKEHUSI, 0OCOOCHHOCTH Pa3BUTHS);

- OOBSACHSTH MPUUMHBI HACJIE/ICTBEHHBIX 3a00JICBaHMUII;

— BBISIBJISITH M3MEHUYHUBOCThH Y OPTaHU3MOB; OOBSICHSIITH MPOSIBIIEHNE BUIOB U3MEHUNBOCTH, UCTIOTB3YS
3aKOHOMEPHOCTH U3MEHYMBOCTH; CPAaBHUBAThH HACJICICTBEHHYIO M HEHACJIEICTBEHHYIO H3MEHUYNBOCTb;

— BBISBJISTH MOpQoiorndeckue, pu3noaorunyeckue, MoBeJACHYECKUE aIallTallii OPTaHu3MOB K cpejie
0o0WTaHUS U IEHCTBUIO HKOJIOTUYECKUX (PAKTOPOB;

— COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U YHEPTUH B IKOCHUCTEME (LIeTI TUTaHMS);

- MIPUBOIUTH JI0KA3aTEIHCTBA HEOOXOAMMOCTH COXpaHEHHs OropazHoo0pasusi Jisi yCTOWYUBOTO
Pa3BUTHS U OXPaHbl OKPYKAIOIIEH Cpebl;

— OIICHUBAThH JOCTOBEPHOCTH OMOJIOTUUECKON MH(POPMAIIUU, TTOTYIYCHHOM U3 Pa3HBIX UCTOYHHUKOB,
BBIJICTISITH HEOOXOAUMYIO HH(GOPMAIIUIO JUIS UCTIONIb30BAHUS €€ B Y4eOHOH 1eATebHOCTH U PEIIeHUN
MPaKTUYECKHX 3a]1a4;

— MPEICTaBIATh OMONIOTUYECKYIO HH(POPMAITUIO B BUE TeKCTa, TAOIUIBI, TpaduKka, JuarpaMMbl U
JienaTh BBIBOJIBI HA OCHOBAHHH MPE/ICTABICHHBIX JaHHBIX;

— OLICHUBATh POJIb IOCTHKEHUH TEeHETUKH, CENIEKIINU, OMOTEXHOJIOTHH B TPAKTUYECKON AESITeTbHOCTH
YEJIOBEKa U B COOCTBEHHOM JKU3HU;

— OOBSICHSITH HETATUBHOE BIUSHUE BEMIECTB (JIKOTOJISl, HIKOTHHA, HAPKOTUYECKHX BEIIECTB) Ha
3apOIBIIIIEBOE PA3BUTHE YETIOBEKA;

— OOBSICHSITH TIOCTIE/ICTBUS BIUSHUS MYTareHOB;

- OOBSCHSITH BO3MOKHBIC IPUINHBI HACTIEACTBEHHBIX 3a00JI€BaHUM.

BoinyckHuKk Ha 602a30BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYNUTHCH:
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—  0asamb HayuHoe 00bACHEHUe OUOI02UYECKUM PaKMaM, NPOYeccam, AGNEHUAM, 3AKOHOMEPHOCHIAM,
UCNnoL3YA buor02UYecKue meopuu (K1emoyHyro, 3601I0YUOHHYIO), YueHue 0 buocgepe, 3aKOHbL
HACNe0CMEEeHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCHIU,

—  Xapakmepuzoeamuv COBpeMeHHble HanpasileHus 8 pazeumuu OUOJI02UL, ONUCBLIBANb UX BO3MONCHOE
UCNONIL30BAHUE 8 NPAKMUYECKOU 0esAMeNbHOCTU,

—  cpasHueamuv cnocoowl OeneHust Kiemku (MUumo3 u metios);

— pewams 3a0ayu Ha nocmpoenue gpazcmenma emopou yenu [HK no npeonosicennomy gppaemenmy
nepeou, uPHK (mPHK) no yuacmxky JIHK;

—  pewambv 3a0a4u HA onpeodesieHue KOIUUecmea XpoMoCcom 8 COMAmu4eckux U nojlo8blxX KiemKax, a
makaice 8 KemKax nepeo Hauaiom OeieHus (Melo3a ui Mumo3a) u no e2o OKOHYaHuu (s
MHO2O0KNEMOYHbIX OP2AHUIMOB);

—  pewiams ceHemuuecKue 3a0a4u Ha MOHOLUOPUOHOE CKpewusanue, COCmMagiams cxembl
MOHO2UOPUOHO20 CKpeWUBanUsl, NPUMEHSSL 3aKOHbl HACIeOCMB8EHHOCIU U UCNOJIb3YS OUOI02UUECKYI0
MEPMUHONIO2UIO U CUMBOTIUKY;

— VCMAaHagIueams mun Hacie008anus U Xapakmep nposeienus NPUsHaKa no 3a0aHHolU cxeme
POOOCI06HOIL, NPUMEHSSI 3AKOHbL HACAeOCMBEHHOCTU,

—  OyeHUsams pe3yibmamsl 63aUMOOCUCMBUsL YeTI08eKA U OKpYIcalowell cpedsl, NPOSHO3IUPOBAMb
B03MOJNCHBLE NOCNIEOCMBUS 0ESIMENbHOCIU 4eN08eKa 0I5 CYUeCme08aHUs OmMOenbHblX OUOI02UYEeCKUX
00beKmMOo8 U Yeavlx NPUPOOHLIX COOOUIeCE.

BbInycKHUK Ha YIi1y0JIeHHOM YPOBHE HAYYHTCS:

— OLICHUBATbH POJIb OMOJIOTMYECKUX OTKPBHITUH M COBPEMEHHBIX UCCIIEIOBAHUN B Pa3BUTHH HAYKU U B
MPAKTHIECKON JCITeITLHOCTH JIFOJICH;

— OLICHUBAThH POJIb OMOJIOTHU B (HOPMHUPOBAHUH COBPEMEHHON HAYYHOW KapTHUHBI MUPA,
IPOTHO3HPOBATH MEPCIICKTUBBI PA3BUTHS OMOJIOTHH;

—  YCTaHaBJIMBATh U XapaKTePU30BaTh CBSI3b OCHOBOMOJATAIONINX OMOIIOTUYECKUX MOHATHH (KIIETKa,
OpTraHu3M, BUJI, JKOCHCTEMa, Onocdepa) C OCHOBOIIOIATAOIIMMHE IMOHSATHSIMH JIPYTHUX €CTECTBCHHBIX HAYK;
—  00OCHOBBIBaTh CHCTEMY B3IUIAIOB HA KUBYIO IIPUPOJY U MECTO B HEll UeioBeKa, MPUMEHsIS
OMOJIOTUYECKHE TEOPUH, YICHHS, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh TPAHUIIBI X TPUMEHUMOCTH,

— MPOBOANUTH Y4€OHO-HUCCIIEIOBATENBCKYIO NEATEILHOCTD 0 OMOJIOTHH: BBIBUTATh TUIIOTE3HI,
MJIaHUPOBATh pabOTy, OTOMpPaATh U MPEOOPaA30BHIBATH HEOOXOANUMYIO HH(GOPMAIIHIO, TPOBOIUTH
9KCIIEPUMEHTHI, HHTEPIPETUPOBAThH PE3YyJIbTAThI, JIeJaTh BHIBOIBI HA OCHOBE MOJIYYCHHBIX PE3yIbTaTOB;
— BBISIBJISTH 1 00OOCHOBBIBATH CYIIECTBEHHBIC OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3AINH KU3HU;
— YCTaHABIUBATh CBSI3b CTPOCHUS U (YHKIMII OCHOBHBIX OMOIOTUYECKUX MAKPOMOJIEKYII, X POJb B
nporieccax KIETOYHOTO MeTaboIn3Ma;

- peliaTth 3aaun Ha onpeaeneHue nocienoparensHoctu HykieotuaoB JIHK n uPHK (MPHK),
aaTukogoHoB TPHK, mociienoBarensHOCTH aMUHOKHUCIIOT B MOJICKYJIe OeiTKa, IPUMEHSISI 3HAHUS O
PEaKIUsAX MAaTPUYHOTO CHHTE3a, TEHETUUECKOM KOJIe, MPUHITUTIE KOMILIEMEHTapHOCTH;

— JIeJIaTh BBIBOJIBI 00 M3MEHECHHSIX, KOTOPBIE MPOM30MIYT B MPOIIeccaX MAaTPHYHOTO CHHTE3a B CTyJae
M3MEHEHUs nocleaoBarenbHoCcTH HykIeoTua0B JJHK;

— CpaBHHMBATH (Pa3bl JCIICHUS KICTKU; PEIIaTh 3a7a9d Ha ONPE/ICIICHHE U CPABHCHHUE KOJTMYECTBA
reHeTuyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (pazax
KJIETOYHOTO IIUKJIA;

— BBISIBJISITH CYIIECTBEHHBIE MPU3HAKN CTPOCHUS KIIETOK OPTaHU3MOB Pa3HBIX IIAPCTB )KUBOU
MIPUPOJIBI, YCTAHABIIMBATH B3aHMOCBSI3b CTPOCHUS U (DYHKITUI YacTei U OpraHOW OB KIICTKH;

— 000CHOBBIBAaTh B3aMMOCBSI3b ILIACTHYECKOTO U SHEPTeTUYECKOT0 OOMEHOB; CPAaBHUBATH MPOIIECCHI
TUTACTUYECKOTO M SHEPTETHIECKOT0 0OMEHOB, MPOUCXOISANINX B KIIETKAX KUBBIX OPTraHU3MOB;

— OTIPEAETIATH KOJIMYECTBO XPOMOCOM B KJIETKaX PacTeHU OCHOBHBIX OTIENIOB Ha Pa3HbIX dTamax
JKU3HEHHOTO IUKJIA;

—  pemiaTh Fr€éHETHUYECKHE 3a/1a4¥ Ha JUTUOPUIHOE CKPEIIMBAHKE, CIIETUICHHOE (B TOM YMCIIE CHEIICHHOE
C TI0JIOM) HaclieIOBaHKe, aHATM3UPYIOIIee CKpEIIBaHNE, TPUMEHSIS 3aKOHBI HACIIEJICTBEHHOCTH |
3aKOHOMEPHOCTH CIIETIIICHHOTO HACJIECIOBAHMS;

— pacKphIBaTh MPHYNHBI HACIICICTBEHHBIX 3a00JICBaHUH, apTyMEHTHPOBATh HEOOXOUMOCTH MEp
peIynpexIeHUs TaKuX 3a00IeBaHMIA;



— CpPaBHHBATh Pa3HBIC CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB;

— XapaKTepU30BaTh OCHOBHBIE 3TAIbI OHTOTE€HE3a OPTraHU3MOB;

— BBISIBJISITH MPUYHMHBI M CYIIECTBEHHBIC MPU3HAKA MOAU(DHUKAIIMOHHON U MyTallHOHHOM
M3MEHYUBOCTH; 00OOCHOBBIBATH POJIb H3MEHYMBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM OTOOpE;

— 00OCHOBBIBATh 3HAYCHHUE PA3HBIX METOIOB CEJICKIMH B CO3/IaHUM COPTOB PACTEHHI, TOPO]
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— 000CHOBBIBATh MPUIMHBI U3MEHSIEMOCTH U MHOTOO0pa3usl BUI0B, IPUMEHSISI CHHTETHYECKYIO
TEOPUIO IBOJIIOLINH;

— XapaKTepU30BaTh MOMYJSALHUIO KaK eIMHUILY SBOJIIOINH, BUJI KaK CHCTEMAaTHYECKYIO KaTerOpHIo U
KaK pe3yibTaT 3BOJIOIHH;

— YCTaHABIIUBATh CBS3b CTPYKTYPHI U CBOWCTB AKOCHCTEMBI;

— COCTaBIISATh CXEMBI IIEPEHOCA BEUIECTB U YHEPTUU B SKOCHCTEME (CETH MUTAHUS ), TPOTHO3UPOBATH
UX U3MEHEHHUS B 3aBUCIMOCTH OT U3MEHEHUs ()aKTOPOB Cpebl;

— apryMEHTHPOBATh COOCTBEHHYIO MO3HIIMIO MO OTHOIIEHHIO K SKOJIOTUYECKUM IIpobdIemMaM 1
MOBEJICHHUIO B IPUPOJAHON Cpeie;

— 000CHOBBIBAaTh HEOOXOMMOCTh YCTOMUUBOTO Pa3BUTHA KaK YCIOBHS COXpaHEHHs OHOC(eEpHI;

— OLICHHUBATh MPAKTHUECKOE M 3TUYECKOE 3HAYCHNE COBPEMEHHBIX UCCIIeIOBaHUI B OMOJIOTHH,
MeIUIUHE, YKOJIOTHH, OMOTEXHOIOTUH; 00OCHOBBIBATh COOCTBEHHYIO OIICHKY;

— BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COAECPKAHUS MPOOIeMy U apTyMEHTUPOBAHHO €€ O0BSACHSTS;
—  TNPEICTaBIATH OMOJOTHYECKYI0 HH(POPMAIIHMIO B BUIE TEKCTA, TAOIHIIBI, CXEMBI, TpaduKa, JHarpaMMbl
U JIeTIaTh BHIBOJBI HA OCHOBAHHH MPEACTABICHHBIX JIAHHBIX; IPe0Opa3oBbIBaTh rpaduk, Tadnuily,
JarpaMMy, CXeMy B TEKCT OMOJIOTHYECKOTO COJCPKAHUS.

BbinyckHUK Ha yri1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThHCS:

— OpP2aHU308bI8AMb U NPOBOOUMb UHOUBUOYANLHYIO UCCIE008AMENLCKYIO OesIMENIbHOCHb N0 OUOI02UU
(unu pazpabamviéams UHOUBUOYANbHYIL NPOEKN): 8blOBUSAMb 2UNOME3bl, NIAHUPOBAMb pabomy,
omoupams u npeodPa308v18aMb HEOOXOOUMYIO UHGOPMAYUIO, NPOBOOUMb FKCHEPUMEHMbL,
UHmMepnpemuposams pe3yibmamsl, 0e1ams 8bl800bl HA OCHOBE NOJYUEHHbIX Pe3yIbmamos, npeocmasisims
NPOOYKM CBOUX UCCIE)08AHUL,

— NPOCHO3UPOBAMb NOCIe0CMBUS COOCMBEHHBIX UCCTIe008AHULL C Y4emOoM SMULECKUX HOPM U
9KOJI02UYECKUX MPeOOBAHULL,

— 8b10€IsIMb CYUeCmBeHHble 0COOCHHOCMU HCUSHEHHBIX YUKI08 npedcmasumeliell pa3HblX 0moenos
pacmenuti U munog HCUBOMHbLX, U300PAHCAMb YUKIbL PA3BUMUSL 8 BUOE CXEM;

— AHATUZUPOBAMb U UCNONB308AMb 8 PeUeHUU Y1eOHbIX U UCCIe008aMeNbCKUX 3a0ad UHGDOpMaYuro o
COBPEMEHHBIX UCCAEO08AHUAX 8 OUONO2ULU, MEOUYUHE U IKOTOSUU,

— apeymMeHmupo8ams HeoOX00UMOCMb CUHIME3Ad eCMEeCMBEHHO-HAYYHO20 U COYUOSYMAHUMAPHO20
SHAHUA 8 INOXY UHDOPMAYUOHHOU YUBUTUSAYUU,

— MOOenuUpo8ams UsMeHeHue IKOCUCeM N0 GIUAHUEM PA3TUYHBIX 2PYNN haKkmopos oKpyicaroujeli
cpeovl;

— 8bIABIAMb 8 NPOYeEcce UCCIe008amMeNbCKOU 0esIMebHOCU NOCIe0CEUsT AHMPONO2EHHO20
8030€UCMBUsL HA IKOCUCMEMbL C80€20 Pe2UOHA, NPEedlazamsb CNOCOObl CHUNCEHUS AHMPONO2EHHO20
8030elicmausl Ha IKOCUCEMbL,

- UCNOIL3068aMb NPUOOPEMeEHHbLE KOMNEMEHYUU 8 NPAKMUYECKOL 0esimelbHOCMU U HOBCEOHeBHOU
JHCUZHU O]l NPUOOPEmeHUs ONbIMA 0esIMeNbHOCMU, Npeduecmeayowell npogpheccuoHalbHoll, 8 0CHO8e
KOMOpOIL Jiescum OUoLo2ust Kaxk y4yeOHulll npeomem.

buonorus

B cucreme ecrecTBeHHO-HaYy4HOTrO 00pa3oBaHus OMOJIOTHS KaK y4eOHBIHM MpeAMeT 3aHUMaeT BaXKHOE
MeCTO B (POPMUPOBAHHUH: HAYIHOUH KapTUHBI MUPA; GYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOM JIsI
TIOBCEHEBHOM KU3HU; HABBIKOB 3JI0POBOTO M O€30ITacHOTO JJIS YeIOBEKa U OKPYXKAroIIei cpenbl oOpasza
KHU3HH; SKOJIOTHYECKOTO CO3HAHMSI; IEHHOCTHOI'O OTHOIICHHUS K )KUBOI MMPUPOJIE U YETIOBEKY; COOCTBEHHON
MIO3HIIAY TI0 OTHOIICHUIO K OMOJIOTHYECKOi HH(OpMAIIMH, TIOTy9aeMON U3 pa3HbIX HICTOUHUKOB. V3yueHne
OHMOJIOTUH CO3/IaeT YCIOBUA It (GOpMHUPOBAHUS y 00YUAIOIINXCSl HHTEJUIEKTYaIbHBIX, TPakKIaHCKHX,
KOMMYHHKAITHOHHBIX ¥ HHPOPMAITHOHHBIX KOMIICTCHITHH.



OcBoeHHe MPOrpaMMEI 0 OMOJIOTHH 00ECTICYNBACT OBIIAJICHHE OCHOBAMHU yUeOHO-HCCIIEeIOBATEIbCKON
NEeSITeIbHOCTH, HAyYHBIMH METO/IaMU PELIECHUS Pa3INYHBIX TEOPETUUECKUX U MPAKTUUYECKUX 3a/1ad.
N3ydenne 6uonornu Ha 6a30BOM YpOBHE OpUEHTUPOBAHO HA obecriedeHrne 001eo0pa3oBaTenbHOM U
OOLIEKYIbTYPHOM MOATOTOBKH BBITYCKHUKOB. V3yueHue Onosioruu Ha yriry0JeHHOM YpOBHE
OPUEHTHPOBAHO Ha: MOATOTOBKY K MOCIEAYIOIEMY MPOo(ecCHOHATBHOMY 00pa30BaHUIO; Pa3BUTHE
MHAUBHUAYaAbHBIX CIOCOOHOCTEH 00yyaronuxcs myreM 0ojee riry0oKoro, 4em rpeaycMaTpuBaeTcs
0a30BbIM YPOBHEM, OBJIaICHUSI OCHOBaMH OMOJIOTHH U METOJIaMH M3Y4YEHUsI OPraHUUECKOT0 MUPA.
W3yueHnue 6100 Ha YrayOJIeHHOM YPOBHE 00€CIIeYrBaeT: MPUMEHEHHE MOTYYSHHBIX 3HAHUH [
pelleHus: MPaKTHUYEeCKUX M Y4eOHO-HCCIIeI0BaTENbCKUX 3a/1a4 B U3MEHEHHOMN, HECTaHApTHOM CUTYallUH,
YMEHHUE CUCTEeMAaTU3UPOBATh U 00001aTh OTYYEeHHBIE 3HAHHS; OBJIaJJICHHE OCHOBAMH HCCIIEI0BATEIbCKON
JEeSATENIbHOCTH OMOJIOTUYECKON HAMIPABIEHHOCTH U TPAMOTHOTO O(hOpPMIIEHHUS TOTyYEHHBIX PE3y/IbTaTOB;
pa3BHUTHE CIOCOOHOCTU MOJICIIMPOBATH HEKOTOPBIE OOBEKTHI M MPOIIECCHI, TPOUCXOISIINE B KUBOM
npupoje. M3yuenue npeamera Ha yriryOJIEeHHOM YpOBHE MO3BOJIAET (POPMUPOBATH Y 00YUArOIINXCS
YMEHHUE aHAIU3UPOBATh, IPOTHO3UPOBATH M OIICHUBATH C MO3UIMH YKOJIOTHUECKON O€30MacHOCTH
MOCIIEACTBUSI IEATEIBHOCTH YeIOBEKa B SKOCUCTEMAX.

Ha 6a30BoM u yriryOJieHHOM YpOBHSIX H3ydeHHE npeaMera «buonorusy» B 4acT GOPMUPOBAHUS Y
00y4aroIuXcsi HAYYHOTO MHUPOBO33PEHUS, OCBOCHHSI OOIIIEHAYYHBIX METOI0B, OCBOCHHUS MTPAKTHIECKOTO
NPUMCHCHHUS HAyYHBIX 3HAHUH OCHOBAHO HA MEKITPEIMETHBIX CBS3SIX C MPEAMETaMu 00IacTe
€CTECTBEHHbIX, MATEMAaTHUYECKUX U TYMaHUTAPHBIX HAYK.

[Tpumepnas nporpamma yueOHOTO nipeamera «broorus» coctaBieHa Ha OCHOBE MOAYJIBHOTO MTPUHIIUTIA
MOCTPOCHHUS Yy4eOHOr0 MaTepuasa, He OmpeessieT KOJIMYeCTBa YaCOB Ha U3YYEHHE YUeOHOro MpeMeTa U
HE OTPaHUYMBAET BO3MOXXHOCTH €r0 H3y4EeHHUsI B TOM HJIM HHOM KJIacce.

[Ipennaraemasi mpuMepHasi mporpaMma YYuThIBAE€T BO3MOXKHOCTD IOJIyUY€HHUs 3HAHUN B TOM YHCIIE Yepe3
MPAKTHYECKYIO ACSITEILHOCTh. B IporpaMMe coiep>KuTcs MPUMEPHBIH IepeueHb JTa00paTOPHBIX U
npakTHdeckux padot. [1pu cocrapnenun paboueil mporpaMmbl yUYUTeINb BIIpaBe BHIOPATh U3 MEPEUHS
paboThl, KOTOPBIE CUUTAET HauboJIee 11eIeCO00Pa3HBIMU C Y4€TOM HEOOXOAMMOCTHU JOCTHXKCHHS
MPEIMETHBIX Pe3yIbTaTOB.

Ba3oBblii ypoBeHb

buosiorusi Kak KOMILIEKC HAYK O sKMBOH NpUpoOIe

brosorust kak KOMIUIEKCHAsI HayKa, METO/IbI HAYIHOTO MTO3HAHUS, HCIIOJIb3yEeMBIC B

6uonoruu. Cospemennvie Hanpasnenus 6 buonozuu. Poas Guonaoruu B GoOpMHUPOBAHUN COBPEMEHHON
HAyYHOW KapTUHBI MUPA, TPAKTUIECCKOE 3HAYCHUE OMOJIOTUICCKUX 3HAHHM.

buonorudeckne cucTeMbl Kak MpeaMeT U3ydeHus! OMOJIOTHH.

CTpyKTypHBI€ U (PYHKIHOHAJIBHBIE OCHOBBI KU3HH

MonekynsipHble OCHOBBI )kM3HH. Heopranndeckue BeiecTBa, ux 3HaueHue. OpraHn4eckue BemecTBa
(yrneBoapl, TUNUAbI, OEIKU, HyKJIEHHOBBIE KUCIO0ThI, AT®) 1 ux 3Hauenue. buononumepsl. Jpyeue
opeaHuveckue gewjecmea kiemku. Hanomexunonoeuu 6 buono2uu.

uTonorus, MeTo1bl TUTONOTHUH. POJIb KJIETOYHOM TEOPHUH B CTAHOBIIEHHH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa. KieTku mpokapuot u 3ykapuot. OCHOBHBIE YaCTH M OPTaHOUIBI KIIETKH, UX
(GyHKIHMH.

Bupycsl — HekneTouHas ¢popMa XKU3HU, MEPBI TPODUITAKTUKHA BUPYCHBIX 3a00JI€BaHUH.
KusnenesrenbHocTh KieTKU. [Inactuueckuit ooOmen. @oTocuHTEe3, XEMOCHHTE3. brocunTes Oenka.
DHepreTudeckuii oOMeH. XpaHeHue, epeaada u peaan3als HacleICTBEHHOW HH(POpMAIIUU B KIIETKE.
['enernyeckuii koa. I'eH, renoMm. [ enomuka. Bausnue napkoeenHulx eujecme Ha npoyeccyl 8 Kiemke.
Krnerounsrnii nuki: uatepdasa u genenne. MuTo3 u mMeiios, ux 3HaueHue. CoMaTH4eCcKue U MOJIOBbIE
KJICTKH.

Oprannsm

Opranusm — eIMHOE 1IEJ0E.

KuznenesaTenbHOCTh Opranu3ma. Perymsaius ¢GyHKIMI opranu3Ma, ToMeocTas.

Pa3zMHoOxeHue opranuzMoB (O6ecrosioe u mojaoBoe). Cnocodwvl pazmMHoNICeHUs Y pACmeHull U

orcusomuuix. UHIUBUyaabHOE pa3BUTHE OpraHu3Ma (oHToTreHe3). [IpuuuHbl HapyIIeHHd pa3BUTHSL.
PernpotykTHBHOE 3/I0pOBbE YEIIOBEKA; TIOCIICICTBHSI BIIMSIHUAS aJTKOTOJISI, HHKOTHHA, HAPKOTHYECKUX
BEIIIECTB Ha YMOPHOHAILHOE PAa3BUTHE YeIOBEKa. JKuU3HeHHble YUKIbL PA3HBIX PYIN OP2AHUZMOS.



I'enernka, MeTO/IbI FTEHETUKU. | eHETHYECKAs TEPMUHOJIOTHS U CHMBOJIMKA. 3aKOHBI HACJIEICTBEHHOCTH
I'. Menpaensi. XpomocomHas Teopust HaciaeACTBEHHOCTH. Onpenenenue nojia. ClenieHHoe ¢ MojaoM
HacJIEJJOBAHHUE.

['eneruka yenoseka. HacnencrBeHHble 3a00eBaHuUs YeJIOBEKa U UX MPEAYNPExKIeHUE. DTHUECKUE
aCIIeKThI B 00J1aCTH METUIIMHCKON T€HETHUKH.

I'enorun u cpena. HenacnencreenHast nusMeHuuBOCTh. HacnencTBeHHas N3MEHUMBOCTh. MyTareHsl, UX
BJIMSIHUE HA 3/I0pPOBbE YEJIOBEKA.

JomecTtukanuus u cenekuus. MeToapl cenekiuu. buorexnonorus, ee HapaBJICHUs U MEPCIEKTUBbI
pa3Butus. buobezonacrnocms.

Teopus 3BoTIOLUH

Pa3Buture 3BONMIOIMOHHBIX UAEH, 3BOMOLMOHHAs Teopus Y. JlapBuHa. CHHTETHYECKAst TEOPUS HBOJIFOLUU.
CBuzerenbCTBa 3BONIIOIMY KUBOM MPUPObl. MUKPOIBOIIIOLNS U MAaKpO3BOIIOLMS. Bua, ero kpurepuu.
[Tomynsitust — aeMeHTapHas eUHHIA SBOIONMH. JIBIDKYIIHNE CUIIBI DBOJIIOLNHU, UX BIUSHUE HA TeHO(DOH]T
nomymsiuuy. HanpasiieHus 3BOJIIOLNN.

MHuoroo6pa3ue opraHu3MOB Kak pe3yJbTaT 3BOJoUUHU. [I[puHIunb KilaccupuKaluy, CHCTeMaTHKA.
Pa3BurTne xu3Hu Ha 3emiie

['unote3sl NPOUCXOXKACHUS KU3HU Ha 3emiie. OCHOBHBIE 3TAllbl 3BOJIOLUNA OPraHUYECKOr0 MUpa Ha
3emuie.

CoBpeMeHHbIE MPECTABICHUS O MPOUCXOXKICHUN YeIIOBEKa. JBOIIOIHS YeloBeKa (AaHTPOIOTeHE3).
JIBroKky1iue cuibl aHTponoreHe3a. Pacsl uenoBeka, X IPOUCXO0XKIECHUE U €IUHCTBO.

Oprann3msl 4 OKpY:KalOAs cpeaa

[Tpucniocobnenns OpraHu3MoB K JISHCTBHIO HKOJIOTHYECKUX (DaKTOpPOB.

buoreonenos. Oxocucrema. PaznooOpasue sxocructeM. B3auMooTHOIIEHUS TOMYNIALNUNA Pa3HBIX BUIOB B
sKocucTteMme. KpyroBopot BeLIECTB U TOTOK SHEPTUHU B IKOCHCTEME. Y CTOMUMBOCTh U IMHAMUKA
skocucteM. [locnencTBus BIusHUS 1€ATEIbHOCTH YEJI0BEKA Ha SKocucTeMbl. CoxpaHeHHe
Omopa3zHo0Opa3us Kak OCHOBA YCTOMYMBOCTH SKOCHCTEMBI.

Crtpykrypa 6uocdepsl. 3aKOHOMEPHOCTH CylIecTBOBaHUs Onocheprl. Kpyzosopomul eeuecme 6
ouocgepe.

['moGanbHble aHTPONIOTEeHHbIE H3MEHEeHHsI B Orocdepe. [Ipo6iieMbl ycTOHUMBOTO Pa3BUTHS.
Ilepcnexmusvl pazeumus OUOI02UYECKUX HAVK.

Yri1y0/1eHHBIH YPOBEHb

Buosorus kak KomILIeKe HayK 0 *KUBOii Ipupoe

Buonorus xak kommiekcHast Hayka. CoBpeMeHHbIe HanpaBieH!us B 61osioruu. CBsi3b OMOJIOTHH C IPYTUMHU
Haykamu. BelnosiHeHue 3aKOHOB (PU3UKU U XUMUU B )XKUBOU nipupone. Cunmes ecmecmeeHHO-HAYYHO20 U
COYUOSYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM dmane pazeumus yueurusayuu. IIlpakTuyeckoe 3HaueHne
OMOJIOTMYECKUX 3HAHUH.

Bbuonornyeckue cucremMsl Kak mpeaMer uzydeHust 6uonaoruu. OCHOBHBIE PUHIIMITBI OPraHU3aLUHU U
(GYHKIIMOHUPOBAHUSI OMOJIOTUYECKUX CUCTEM. buonocuueckue cucmemul pasnvix yposHel OpeaHu3ayuu.
['nnoTresbl U TeOpHH, UX POJIb B POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MUpA.
MeTo/1bl Hay4YHOTO MO3HAHUS OPraHMYECKOro MUpPa. DKCIIEPUMEHTAIIbHBIE METO/IbI B OMOJIOTHH,
CTaTUCTHUeCKast 00paboTKa TaHHbIX.

CrpykTypHbIe M QyHKIMOHAIbHbIE OCHOBBI KM3HH

MounekynsipHble OCHOBBI )KM3HH. Makpo31eMeHTs 1 MUKpOJIeMeHThl. Heopranuueckue Beniectsa. Bona,
ee poik B xkuBoM nipupoze. ['uapodunsHOCTs ¥ THIPOPOOHOCTH. PONTh MUHEpATBHBIX COJIEH B KIIETKE.
OpraHuyeckue BEIIeCTBA, IOHATHE O PETYIISIPHBIX U HEPETYJIAPHBIX OMONoIMMepax. YTJIeBOIbI.
Momnocaxapuipl, oUrocaxapyuabl U nonucaxapusl. OyHkuuu yriaeBooB. Jlunuasl. OyHKINUY JTUITHIOB.
benku. ®ynkuun 6enxoB. Mexanusm neiicteus ¢pepmentoB. Hyknennossie kucnotsl. JIHK: crpoenue,
cBoiicTBa, MecTononoxenue, pynkuuu. PHK: ctpoenue, Bunel, pyukinuu. AT®: ctpoenue, GyHKIUY.
Jlpyrue opranuyeckue BemiecTBa kieTku. HanorexHonoruu B OMoI0TuH.

Knetka — cTpykTypHas u GyHKIIMOHANIbHAS €IMHULIA OpraHu3Ma. Passumue yumonozuu. COBpeMEHHbIE
METO/bI U3y4eHus KiaeTku. Kierounas Teopusi B cBeTe COBPEMEHHBIX JAaHHBIX O CTPOCHUHU M (PYHKIHSIX
KIeTku. Teopus cumbdbuozeneza. OCHOBHbBIE YaCTH M OpraHou bl kinetku. CtpoeHue u GyHKIIMU
6uonornyeckux memOpan. Llutoruasma. Sapo. CtpoeHue u GyHKIUN XpoMOCOM. MeMOpaHHbIE U



HemeMOpaHHbIe opraHouabl. L{utockener. Bkiatouenusi. OCHOBHbIE OTIMYUTENEHBIE 0OCOOCHHOCTH KIIETOK
npoKapuoT. OTINYUTENIbHBIE 0OCOOEHHOCTH KJIETOK HYKapHOT.

Bupycsl — Hekerounas ¢popma xu3Hu. CriocoObl nepeaun BUPYCHBIX HH(PEKIUNA 1 Mepbl MPOPUIAKTHKH
BUPYCHBIX 3a00JeBaHUl. Bupyconozaus, ee npaxmuueckoe 3Haienue.

Knerounsiit Metabonu3M. @epMEHTATUBHBIN XapakTep peakiuii oOMeHa BEeIeCTB. JTarbl
9HEpPreTH4ecKoro ooMeHa. A3poOHoOe U aHaIPOOHOE JbIXxaHKe. Posb KII€TOUHBIX OPraHOUIOB B IpoLieccax
JHEpPreTuIecKoro ooMeHa. ABTorpods! u rereporpodsr. @orocunte3. Pazel hoTocHHTE3a. XEMOCHHTES.
HacnencrBennas nnpopmanus u ee peanusanus B KieTke. [ eHeTuueckuii Ko, ero cBoiicTsa. DBOIOLUSA
npezcraBieHuii o rene. CoBpeMeHHbIe IPEACTaBICHUs O T'eHe U reHoMme. buocunTes 6enka, peakiuu
MaTpUYHOTO CHHTE3a. Perynsius paboTsl reHOB U MpoleccoB 0OMEHa BEIIeCTB B KiIeTKe. | eHHas
UH)XEHEepUs, TeHOMUKA, npomeomuka. Hapywenue ouoxumuyeckux npoyeccoe 6 Kiemke noo enusHuem
MYMa2eH06 U HapKO2EHHbIX 6eujecms.

Knerounslii nukn: uatepdasza u geneHue. Muros, 3HaueHue MUTo3a, Gpassl MuUTO3a. COMaTHYECKUE U
MOJIOBBIC KIIETKU. Meii03, 3HaueHrne Meio3a, Ga3bl Melio3a. Meiio3 B )KU3HEHHOM IIHUKIIE OPTaHU3MOB.
dopMHUpOBaHUE MOJIOBBIX KJIETOK Y IIBETKOBBIX PACTEHHUH U IIO3BOHOUHBIX KUBOTHBIX. Pezynayus oenenus
KIemOoK, HapyWeHUs peyiayuu Kaxk npudura sabonesanuu. Cmeonogvie Kiemxu.

Opranmnsm

Oco0eHHOCTH O/IHOKJIETOYHBIX, KOJJOHUAJIbHBIX U MHOTOKJIETOYHBIX OPraHU3MOB. B3auMoCBs3b TKaHEeH,
OpraHoB, CUCTEM OPraHOB KaK OCHOBA LI€JIOCTHOCTH OpraHHU3Ma.

OcHOBHBIE IPOIIECCHI, TPOUCXOASAIIUE B OPraHU3Me: MUTaHUE U MUIIEBapEHUE, IBUKEHUE, TPAHCIIOPT
BELIECTB, BBIACIEHUE, Pa3IpPAKUMOCTb, PETyJsilus y opranuzMoB. [lognepxanue romeocrasa, IpUHIUI
00paTHO# CBsI3H.

Pa3mHoxkeHue oprannzMoB. becrnosoe u noaoBoe pasMHOKEHHUE. J[BOHOE OIIONOTBOPEHHUE Y IIBETKOBBIX
pactenuii. Buspl oriogoTBopeHus y KUBOTHBIX. CI0COOBI pa3MHOKEHUSI Y PACTEHUM U dKUBOTHBIX.
[Taprenorenes. Ourorenes. OMOpuoHanbHOe pazputue. [locramOpronansHoe pazsutue. [Ipsmoe u
HenpsaMoe pasButre. JKu3HeHHbIE HUKIIBI PA3HBIX IPYII OPraHU3MOB. Perymnsanus nHIMBHIyaIbHOTO
pasButus. [IpuunHbl HapylIeHN Pa3BUTUSA OPIaHU3MOB.

Hcropus BOSHUKHOBEHUS U Pa3BUTHsI T€HETUKHU, METO/IbI TEHETUKH. [ eHeTHYEeCKHe TEPMUHOJIOTUS U
cuMBOJMKa. ['eHoTHn U heHoTUn. BeposATHOCTHBIN XapaKkTep 3aKOHOB T€HETUKU. 3aKOHbI
HacieAcTBeHHOCTH ['. Menzens u ycnoBus ux BbIIOIHEHUS. [[uToI0rnueckne OCHOBBI 3aKOHOMEPHOCTEMN
HacJIEOBaHMsl. AHAIM3UPYIOLIEE CKpelMBaHue. XpOMOCOMHAs TeOpus HacieACcTBeHHOCTU. CLeIIeHHoe
HacJieJJoBaHKe, KpoccuHrosep. Onpezenenue nojia. ClemnieHHoe ¢ 0J0M HacleI0BaHHe.
B3anmMopencTBre ajulebHbIX U HEAJIEIbHBIX T€HOB. ['eHeTHYeCKne OCHOBBI HHIUBUYaIbHOTO
pasBuTHs. [ enemuueckoe Kapmuposanue.

I'eneTrka 4yesnoBeka, METOIbI U3y4ECHHs T€HETUKH YeII0BEKA. PEpoayKTUBHOE 310POBbE YEIOBEKA.
Hacnencreennsie 3a0051eBaHus YellOBEKa, UX MPeNyNpexaeHUe. 3HaYeHUe TeHEeTUKHU JJIs1 MEIULINHBI,
ITHUYECKUE aCHEKThl B 00JIACTH MEAULIMHCKON T'€HETHKH.

I'enotun u cpena. Henacnencrsennas naMeHunBocTb. Hopma peakiuu npusHaka. BapuanyoHHsIN psig U
BapuallMOHHas KpuBas. HaciiencTBeHHass U3BMEHYMBOCTh. BUIbI HACIIEICTBEHHOM H3MEHYUBOCTH.
KomM0OuHnaTtBHast ©3MEHUYNBOCTD, €€ UCTOYHUKU. MyTaluu, BUipl MyTauuii. MyTareHsl, UX BIUsHUE Ha
opranu3Mbl. MyTanuu Kak IpUuYMHa OHKOJIOTHYECKUX 3a00sieBaHMi. BHesiepHas Hacne1cTBEHHOCTb U
U3MEHYMBOCTb. JNuceHemuKa.

Jomectukanus u cenekuus. LeHTpbl 0qoOMalTHUBaHUS )KUBOTHBIX U LIEHTPBI IPOUCXOXKACHUS KYIbTYPHBIX
pactenuii. MeToIpl CeNneKIum, UX TeHeTHUYeCKre OCHOBHI. MIcKyccTBEeHHBIN 0TOOD. Y cKkopeHue u
MOBBIIIIEHHE TOYHOCTH 0TOOpa C MOMOIIBIO COBPEMEHHBIX METO/I0B T€HETUKH U OMOTEXHOJIOTHH.
['eTepo3uc U ero UCHoIb30BaHUE B CENEKUNHU. Pacinpenie reHeTHUYecKoro pa3sHooopasust CelneKIMOHHOTO
MaTepHaia: MoJIMIUIONANs, OTAaJIeHHAs THOPUAN3ALUS, SKCIIEPUMEHTANIbHBIN MyTareHes, KJIeTOYHast
WHXEHepHs, XpOMOCOMHAasl MHKEHepusl, TeHHasi HHXeHepHs. buo6e3onacHoOCTb.

Teopus 3BoTIOLUH

Pazsurtne sBomonnonHbix uaei. Hayunsie B3rasaas! K. JInanes u JK.b. Jlamapka. DBosronmoHHas Teopus
Y. Napsuna. CBUIETENBCTBA YBOJIIOLMH KUBOM MPUPOBI: NATEOHTOJIOTUYECKUE, CPABHUTEIBHO-
aHaTOMUYecKue, SMOpuooruueckue, ouoreorpaduyeckue, MOJIeKyIsipHO-TeHeTHYeckue. PazButue
npezcTaBieHuit o Buae. Bua, ero kputepun. [Homynsus kak ¢popma cyiecTBOBaHHs BUJa U Kak



aJIEMEHTapHas equHMIA SBooIMH. CHHTEeTHYECKasi TEOpHUs SBOIIOLIMHA. MUKPOIBOIIONUS U
MaKpO3BOIIONMS. JIBUXKYIIME CHIIbI 3BOJIIOLIUH, UX BIMSHUE HA reHO(QOH] nonynauuu. [peii¢ renos u
cilyyaiiHble HEeHAIPaBJICHHbBIE U3MEHEHUS TeHO(POHIa NONMyAuK. Y paBHeHHe Xapau—BaiinGepra.
MosekynsipHO-TeHeTHUECKHEe MEXaHU3MbI 3BOJItOLIMU. DOPMBI €CTECTBEHHOTO 0TOOpA: ABMXKYLIAs,
CTa0MIIM3UPYIONIas, AU3PYNTUBHAS. DKOJIOrHYECKOe U reorpapuieckoe Bugoodpa3zosanue. Hampapnenus
U IIYTH 3BOJOLUH. DOPMBI 3BOJIIOLIUU: TUBEPreHIINs, KOHBEPTeHIMsI, apaiesn3M. MexaHu3Mbl
ananTanuii. KosBomonus. Posb 3BOIIOIMOHHON TeOpuHu B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI
MHpa.

Muoroo6pa3ue opraHu3MoB U IPUCIOCOOIEHHOCTh OPraHU3MOB K CpeJie 0OUTaHMsI KaK pe3yJIbTatr
sBosroruu. [lpuHiune! knaccudukanuu, cuctemMarnka. OCHOBHBIE CHCTEMATHUYECKUE TPYIIIIBI
opranudeckoro Mupa. CoBpeMeHHbIE ITOAX0/Ibl K KIacCU(UKALUN OPTraHU3MOB.

Pa3BurTne xu3Hu Ha 3emiie

Metonbl JaTUPOBKH COOBITUI MPOLIOT0, FEOXPOHOJIOTHYECKas IIKaia. ' MIoTe3bl MPOUCX0XKICHHS AKU3HU
Ha 3emiie. OCHOBHBIC ATl BOIOIMN Ouocheps! 3emin. KirtoueBbie COOBITHS B 3BOJIONUN PACTEHUN 1
XKHUBOTHBIX. BoiMupanue U008 u e2o nputuHbl.

CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKICHUN YesloBeka. CHCTEMaTUUECKOE MOJI0KEHUE YEIOBEKa.
Opomronus yenoseka. MakTopsl IBOJIIOLUHU YeI0BeKa. Packl uenoBeka, UX MPOUCX0XKIEHUE U €JUHCTBO.
Opranusmbl 1 OKpy:KaIas cpeaa

Okonoruyeckue (HakTopbl ¥ 3aKOHOMEPHOCTH UX BIUSHUS HA OPraHU3Mbl (IPUHLIUI TOJIEPAHTHOCTH,
mamuTupyromue Gaxropsl).[Ipucrnocodbaernst OpraHu3MoB K ISHCTBHIO SKOJIOTHIECKUX (haKTOPOB.
buonornueckue putmsl. B3aumozeiictBue skonornyeckux pakTopoB. DKOJOTHUECKask HUIIA.
buoreonenos. Oxocucrema. KomnoneHnTsl s3kocuctemsl. Tpoduueckre ypoBHU. THITBI MUILEBBIX LENEH.
[Tumesas cets. KpyroBopor BelecTs ¥ NOTOK HEPTUH B SKOcUcTeMe. buoTndeckne B3aMMOOTHOLIEHHUS
OpraHu3MoB B 3kocucteme. CBoiicTBa s3kocucteM. [IpoyKTUBHOCTD U OGHOMacca 3KOCUCTEM Pa3HbIX
tunoB. Cykueccus. Camoperynsanus 3xocucreM. [locnencTsus BausHus AeATEIbHOCTH YEJI0BEKA Ha
skocucTeMbl. Heo0XoauMocTh coxpaHeHHus OMOpa3HO00pa3nsi IKOCUCTEMBI. ATPOLIEHO3BI, HX
OCOOCHHOCTH.

Yuenne B. U. Bepranckoro o 6uocdepe, Hoocghepa. 3akOHOMEPHOCTH CYIIECTBOBAHUS OUOCHEPEHI.
KomnonenTts! 6nocdepst u ux ponb. KpyroBopots! BemiecTB B Ouochepe. buorennas Murpanus

aToMOB. OcHo@Hble OUoMblL 3emau.

Posb yenoBeka B 6uocdepe. AHTponoreHHoe Bo3zelcTBre Ha buocdepy. [Ipupoansie pecypcsl u
palMoHaIbHOE MPUPOIONIOIIb30BaHKE. 3arps3HeHne ouochepsl. CoxpaHeHne MHOTO00pa3us BUOB Kak
OCHOBa ycToiuuBOCTH OUochepsl. Boccmanosumenvhas sxonozus. IlpodbaemMbl yCTOHUYNBOTO pa3BUTHSL.
[lepcriekTHBBI pa3BUTHS OMOJIOTUYECKUX HAYK, aKTyaJlbHbIE MPOOJIEMbI OMOJIOTHH.

IIpumepHbIi epedyeHb 1a00paTOPHBIX U MPAKTHYECKUX PadoT (HAa BHIOOP y4yuTeI:):
Hcnonb3oBaHue pa3inMuHbIX METOOB IIPU U3yYEHUH OMOJIOTUYECKUX OOBEKTOB.

TexHHKa MEUKPOCKOIMPOBAHMSL.

N3yyenue kiieTok pacTeHUI U )KUBOTHBIX 110/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpEnapaTrax U ux
OIMCAHHUE.

[IpuroroBnenue, paccMaTpuBaHuEe U ONMCAHUE MUKPOIIPENApaTOB KJIETOK PACTEHHH.

CpaBHEHUE CTPOEHHS KJIETOK PacTeHH, )KUBOTHBIX, TPHOOB U OAKTEPHIA.

N3ydeHre ABM>KEHUS LUTOILIIA3MBbI.

N3ydenne ninazMonnsa U AEMIa3MOJIN3a B KIETKaX KOXKHIIBI JIYKa.

N3ydenue pepMEHTaTHBHOIO pacUIeINIEHUs] IEPOKCUIA BOJOPO/Ia B PACTUTENBHBIX U KUBOTHBIX KIIETKaX.
OO6Hapy:xeHue 0eNKOB, YIIIEBOIOB, JUIU/IOB C IIOMOIIbIO KAU€CTBEHHBIX PeaKIuil.

Brigenenne JIHK.

W3ydenune katanuTH4eCKOi aKTUBHOCTU (PEPMEHTOB (Ha MpUMEpPE aMHJIa3bl WIIM KaTayasbl).
Habmonenne MuTo3a B KJIeTKax KOHUMKA KOPEIIKa JJyKa Ha TOTOBBIX MUKpOIIpernaparax.

N3ydyeHne XxpoMocoM Ha TOTOBBIX MUKpOIIpEnaparax.

N3ydenune ctaauii Meilo3a Ha TOTOBBIX MUKPOIIpENaparax.

N3ydenne cTpoeHus NoJ0BBIX KIETOK HAa TOTOBBIX MUKpOIIpEnapaTax.

Pemenue sanemMeHTapHBIX 331a4 IO MOJIEKYJISIPHOM OMOJIOTHH.



BrlsiBIeHME IPU3HAKOB CXOJICTBA 3aPO/BILIEH UeIOBEKa U APYTUX MO3BOHOYHBIX KUBOTHBIX KaK
JI0Ka3aTeNbCTBO UX POJCTBA.

CocraBiieHrE JIEMEHTapHbBIX CXEM CKPELIUBaHUS.

Pemenue renernueckux 3aznad.

Nzydenue pe3yabTaToB MOHOTHOPHIHOTO U TUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HUIIBIL.
CocrasieHne 1 aHaJIU3 POJOCIOBHBIX YEJIOBEKa.

N3yueHne n3MeH4MBOCTH, IIOCTPOCHHUE BAPUALIMOHHOIO PsJla M BApUALMOHHONW KPUBOM.
Onucanue peHorura.

CpaBHeHUe BHI0B 110 MOP(}OIOrHYECKOMY KPUTEPHIO.

Omnwucanue NpuCcIocOOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepa.

BersiBenue nmpucrnoco0aeHuii OpraHu3MoB K BIUSHHUIO Pa3IMYHbIX 9KOJIOTHYECKUX (PakTOpOB.
CpaBHEHHE aHATOMUYECKOTO CTPOSHHS PACTEHUH pa3HbIX MECT OOUTAHHUS.

Mertonbl u3mepenus (GakTopoB cpebl OOUTAHUS.

N3yueHne 5KOI0rnyecKux aganTanui 4e10BeKa.

CocraBiieH€ MUIIEBLIX IEIEH.

N3yueHne n onucaHue 3KOCUCTEM CBOEH MECTHOCTH.

MopnenupoBaHue CTpYKTYp U IPOLIECCOB, IPOUCXOIALINX B IKOCUCTEMAX.

OrneHka aHTPOIOTEHHBIX U3MEHEHUH B IIPUPO/IE.



