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Pabouast mporpamma cocTaBieHa B COOTBETCTBUH C TpeOoBaHUsSMH DenepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAapTa OCHOBHOTO
obmero oOpa3oBaHus, pa3paboTaHa Ha OCHOBE paboyeil  mporpamMMmbl 1Mo Ouosiornu (0a30BBI YpPOBEHB) IJIsi 00Ie00pa3oBaTEIbHBIX
yupexaenuii noa penaknueit B.B. [laceunuk, I'.I". [1IBernos, T.M. Edpumona. — M.: [Ipocsemenue, 2017
OOyueHnue ocyIecTBiIsIeTcs pu nojaepkke [leHTpa oOpa3oBaHus eCTECTBEHHO-HAYYHOI HanpaBieHHOCTH «Touka pocTay, KOTOPbIi co3/1aH s

pa3BUTHA y 00YJaIOIINXCS €CTECTBEHHO-HAYYHOM, MaTeMaTHYeCcKOi, MH()OPMALIMOHHONW T'PaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO U KPEaTUBHOTO
MBIIICHHS], COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHON HANPABJIEHHOCTH, a TAKXKe /Ul MPAKTHYECKONH 0TpabOTKU yueOHOro MaTepuasa 1o

yueOHOMY mnpeameTy «buomorum.

1. IlnanupyeMble pe3yabTAThl 0CBOEHNSI YU4€0HOI0 MpeaMeTa

JIMYHOCTHBIE:

—  peamu3anusIITUIECKUX YCTAHOBOK IO OTHOIICHUIO K OMOJIOTUYECKUM OTKPBITHSM, UCCIIETOBAHHSIM U X PE3yJIbTaTaM;

— TPU3HAHHS BBHICOKOH IIEHHOCTH JKHU3HU BO BCEX €€ MPOSBICHUSX, 3[I0POBbSI CBOETO M IPYTUX JIIOACH, pealn3anus yCTaHOBOK 3I0POBOTO
o0Opa3a K13HH;

—  copMHUPOBAaHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA TOJYYEHUE HOBOTO 3HAHUS B O0JIACTH OMOJIOTHH B CBSI3M C Oymyiei
HpO(I)GCCHOHaHBHOﬁ ACATCIIbHOCTBIO HJIU 6BITOBBIMI/I Hp06HeMaMI/I, CBJ3aHHBIMU C COXPAHCHUCM COGCTBGHHOFO 300pOBbA H
HKOJIOTUYECKOM 0€30MacHOCTH.

IIpeanmeTHLIE:

Bbll'IyCKHI/IK HA 0230BOM VPOBHE HAYIUTCH:

— packpbIBaTh Ha MpUMepax posib OMOJIOTUU B (POPMUPOBAHUHU COBPEMEHHON HayUYHOW KapTUHBI MUPA M B IPAKTHUYECKON JEATEIbHOCTH JIIOJIEH;
— TMIOHMMAaTh W ONMCHIBATH B3aUMOCBSI3b MEXIY €CTECTBEHHBIMH HayKaMu: Ouojorued, (pU3MKOH, XUMHEH; yCTaHaBIMBATh B3aUMOCBS3b

IIPUPOJHBIX SBJICHUM;



IMOHUMATb CMBICII, pa3in4aTb W OINHUCBIBATH CHUCTCMHYIO CBA3b MCXKIAY OCHOBOIIOJIArarolmmMunu 6PIOJIOFPI‘{€CKI/IMI/I INOHATHUAMMU:. KIICTKA,
OpraHu3M, B, dKOocHucTeMa, ornocdepa;

UCTIOJIh30BaTh OCHOBHBIE METO/IbI HAYYHOTO TIO3HAHUS B YUEOHBIX OMOJOTHYECKUX MCCIICAOBAHUIX, IPOBOJUTH SKCIIEPUMEHTHI 10 H3YYECHUIO
OMOJIOTHYECKUX OOBEKTOB U SIBJICHUH, OOBSICHSITH PE3yJIbTAThl IKCIIEPUMEHTOB, aHAIM3UPOBATH UX, (DOPMYITHUPOBATH BEIBOIBI;
(bopMyITHpPOBATH TUIIOTE3bI HA OCHOBAHUY TIPETIOKESHHOMN OMOJIOrHYeCKO MHPOPMAIIMHU U TIPeIaraTh BapUaHTHI IIPOBEPKHU THUTIOTES;
CpaBHHBATb 6I/IOJIOFI/I‘-I€CKI/IC O6I>CKTBI MCKOY CO60ﬁ 110 3aJaHHBIM KPpUTCPUAM, ACJIATh BHIBOAbI U YMO3AKIIIOUCHUS HA OCHOBC CPABHCHUA,
00OCHOBBIBAaTh €IUHCTBO >KMBOM M HEXHMBOH MPHUPOJBI, POACTBO >KUBBIX OPraHU3MOB, B3aMMOCBSI3U OPTaHU3MOB M OKPY)KAIOILIEH cpenbl Ha
OCHOBE OMOJIOTHYECKUX TCOPHH;

IIPUBOJUTH IIPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHUYECKUX COEAMHEHNN KIIETKHU (O€IKOB, )KUPOB, YIIIEBOJOB, HYKIEHMHOBBIX KHCIIOT);
pacmo3HaBaTh KJICTKU (TPOKAPHOT W DYKAPUOT, PACTCHHUI M YKMBOTHBIX) TIO OMUCAHHIO, HA CXEMAaTUYECKUX H300paKeHUSAX; yCTaHABINBATH
CBSI3b CTPOCHUS M (PYHKIMI KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATh MHOT000pa3ue KIIETOK;

pacro3HaBaThb MOMYJIAIHUIO U 6I/IOHOFI/I‘IGCKI/Iﬁ BUJ IO OCHOBHBIM IIPpHU3HAKAM;,

OIMUCHIBATH (PEHOTUTT MHOTOKJIETOUYHBIX PACTCHUN U )KUBOTHBIX 10 MOP(HOIOTUYECKOMY KPUTEPHIO;

0OBSICHATH MHOTOOOpa3re OPraHu3MOB, IPUMEHSIS BOJIIOLIIMOHHYIO TEOPHIO;

KJaccu(UIUpoBaTh OMOIOTUYECKHE OOBEKTH Ha OCHOBAaHUH OJHOTO WIJIM HECKOJIBKUX CYIIECTBEHHBIX NMPU3HAKOB (TUIIBI MIUTAHUS, CIIOCOOBI
JBIXaHUS ¥ PA3MHOXKEHUSI, 0COOCHHOCTH Pa3BUTHSA);

OOBSICHATH TIPUYHUHBI HACIICJICTBEHHBIX 3a00JICBaHU;

BBISIBIISITh M3MEHUYMBOCTh Y OPraHU3MOB; OOBSCHSTH IPOSBICHUE BUIOB HM3MEHUMBOCTH, HCIOJB3ys 3aKOHOMEPHOCTH HW3MEHUYHBOCTH;
CpaBHUBATb HACJICACTBCHHYIO U HCHACJICACTBCHHYIO USMCHYNUBOCTD,

BBISIBIISITE MOp(dostorndeckre, (HU3noIOTHIeCKre, OBECHUECKUE aIaNTallid OPTaHU3MOB K Cpele OOUTAaHUS M JEHCTBHIO DKOJOTHUECKUX
(hakTopoB;

COCTaBJISITh CXEMBI IIEPEHOCa BEIIECTB U SHEPTUU B 3KOcHCTEME (LIeTT MUTaHMUS);



— TPUBOJUTH JJOKA3aTEIbCTBA HEOOXOIUMOCTH COXpaHEHHs OMopazHO00pa3ys /Ui yCTOWYMBOTO Pa3BUTHS U OXPaHbl OKPYXKAIOIEH cpeibl;

— OIICHMBAThH JOCTOBEPHOCTH OMOJIOTHYECKON MH(pOpPMALIMH, TOTYYCHHON U3 pa3HbIX UCTOYHUKOB, BBIJEIATH HEOOXO0AUMYIO HH(POPMALIUIO JIS
UCIIOJIb30BaHUs €€ B yUeOHOM NesATeIbHOCTH U PEIIEHUH TPAKTUYECKUX 3a/ay;

— TIPEICTaBIIATh OWUOJIOTMYECKYI0 HH(QOPMALUI0 B BUAE TEKCTa, TaOMMIbl, rpaduka, AuarpaMMbl M JIelaTh BBIBOABI HAa OCHOBAaHHH
[IPEACTABICHHBIX JAHHBIX;

—  OIICHMBATH POJIb JOCTHKEHUN T€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTHH B TPAKTUYECKOMN EATEIILHOCTH YeJIOBEKa U B COOCTBEHHOM KHU3HH;

— OOBSACHATH HETaTUBHOE BIMSHUE BEIIECTB (JIKOT OIS, HUIKOTHHA, HAPKOTHUECKUX BEIIECTB) HA 3apO/IbIIIEBOE PA3BUTHE YEIOBEKA;

—  OOBSACHATH MOCIEACTBUS BIUSHUS MyTareHOB;

— OOBACHATH BO3MOXKHBIE IPUYMHBI HACJIEACTBEHHBIX 3a00JI€BaHUM.

Bbll'IyCKHI/IK HA 0230BOM VPOBHE IMOJYYMT BO3MOKHOCTDb HAYYUTbCH:

— 0asamv HAyyHoe O00BACHeHUe OUONO2UYECKUM (AaKmam, Npoyeccam, sGIeHUsIM, 3aKOHOMEPHOCMAM, UCNOb3YS OuolocudecKkue meopuu
(K1emouHy10, 3800YUOHHYIO), YYeHUe 0 buocgepe, 3aKOHbl HACIeOCMBEHHOCIU, 3AKOHOMEPHOCMU U3MEHYUBOCMIL;

—  Xapaxkxmepuzoeams CO8pPeMeHHble HANPAGIeHUs 6 pA38umuu OUOO2UlU;, ONUCHIBAMb UX BO3MONCHOE UCHONb308AHUe 6 NPAKMUYeCKOU
OoesimenbHOCmU;

—  CpasHuBamv cnOcoobl OeleHUs: KiemKku (MUumo3s u metos);

—  pewamb 3a0a4u Ha nocmpoeHue gppazmernma emopoti yenu JJ{HK no npeonosxcennomy gppaemenmy nepeou, uPHK (MPHK) no yuacmxy JHK;

—  pewambv 3a0a4u Ha onpeoeeHue KOIUYecmea XpoMOCOM 8 COMAMUYECKUX U NOJI08bIX KIeMKAX, d MaKice 8 KIemKax neped Hauaiom OeneHusl
(metio3a unu Mumo3a) u no e2o OKOHYaHUU (0Jis1 MHO2OKIeMOYHbIX OP2AHUZMO8),

— pewiamv 2eHemuuecKkue 3a0ayu Ha MOHOSUOPUOHOe CKpewusanue, coCmasisims cxembl MOHOUOPUOHO20 CKPeWUSanUsl, NPUMEHSIS 3AKOHbL
HACAe0CMEEHHOCMU U UCHOIb3YSl OUOI0SUYECKYI0 MEPMUHONOUIO U CUMBONUKY,

—  ycmawasiueams Mun HACIe008AHUS U XApakmep NposGleHus NPU3HAKa Nno 3A0aHHOU cXeme POOOCIOBHOU, NPUMEHSS 3AKOHbI

HaCJzedcmeeHHocmu;



oyeHusanmsv pesyibnianisl 83AUMOO0eUCMBUST Yel08eKda U OprJ/CGIOWQI;Z cpedbl, npocHOo3Upoeantb 603MOIHCHbIE nocneocmeust 0esimenlbHOCmu

yenoseKa 015l CywecmeoB8anuusi OMOeIbHbIX OUOIOSULECKUX 00BEKMO8 U YelblX NPUPOOHBIX COOOWECmS.

Bbll'IyCKHI/IK HA VIJ1Y0JI€HHOM YPOBHE HAYIUTCH:

OLIEHUBATh POJIb OMOJIOTMYECKHX OTKPBITHI U COBPEMEHHBIX MCCIEIOBAHUIN B Pa3BUTHH HAYKU U B MPAKTUUECKOM NESITETbHOCTH JIIOJICH;
OLIEHUBAThH POJIb OHoNOruu B GOpMHUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI MUPA, IPOrHO3UPOBATH NEPCIEKTUBbI Pa3BUTUSL OMOJIOTHH;
YCTaHABIIMBATh U XapaKTEPHU30BaTh CBS3h OCHOBOMOJIATAIONINX OMOJIOTHYECKUX MOHATHN (KJIETKa, OpraHu3M, BUI, SKOCHCTeMa, Onocdepa) ¢
OCHOBOIIOJIAarartOIUMU MOHATUAMU APYTHUX €CCTCCTBCHHLIX HAYK;

00OCHOBBIBaTh CHUCTEMY B3IJISI0B Ha KUBYIO MPHUPOAY U MECTO B HEW ueloBeKa, MPUMEHSAS OHOJOTHYECKHE TEOpPUH, YUEHHS, 3aKOHBI,
3aKOHOMCPHOCTH, MOHUMATh I'PAHUIIBI UX TPUMCHUMOCTH,

MPOBOAUTH Y4e€OHO-UCCIIENOBATENbCKYIO JAESITENbHOCTh IO OHOJIOTMHU: BBIABUTATh THIOTE3bl, IUIAHUPOBaTh paboOTy, OTOMpaTh U
npeoOpa3oBbIBaTh HEOOXOAMMYI0 MH(POPMALUIO, IPOBOJUTH SKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YJIbTAThl, JIelaTh BHIBOJBI Ha OCHOBE
MOJIYYCHHBIX PE3YJIbTATOB;

BBISIBJISITH U O6OCHOBBIB3.TL CYIICCTBCHHBLIC OC06€HHOCTI/I PAa3HBIX ypOBHeﬁ OpTraHH3alluu KU3HH,

YCTaHaBJIMBATh CBA3b CTPOCHUSA U q)YHKL[I/Iﬁ OCHOBHBIX 6I/IOHOFI/I‘-ICCKI/IX MAaKpOMOJICKYJI, UX POJIb B IIPOLCCCaX KICTOUYHOI'O MeTaGOHHSMa;
pemarh 3amadnd Ha omnpeaenenue nocienoBarenbHocTH HykineotunoB JJHK m nPHK (MPHK), antuxkomonoB TPHK, mocnemoBarensHOCTH
AMHWHOKHUCIIOT B MOJICKYJIC 66.]]1(8., MMPUMCHSA 3HAHUA O pCAKIUAX MATPUIHOI'O0 CUHTE3a, TCHECTUYCCKOM KOJAC, MPUHIUIIC KOMITJICMCHTAPHOCTH,
JieNlaTh BBIBOJBI 00 HM3MEHEHUSIX, KOTOpbIE MPOM30MAYyT B Mpolieccax MATPUYHOIO CHHTE3a B Clydyae H3MEHEHHUS IOCJeI0BaTEIIbHOCTH
nykieorunos JIHK;

CpaBHUBATh (pa3bl JesieHus KIETKU; peliaTh 3a7aun Ha Olpe/ieJieHHe U CpaBHEHHE KOJIMYecTBa reHeTnyeckoro Mmarepuana (xpomocom u JIHK)
B KJICTKaX MHOT'OKJICTOYHBIX OPTraHU3MOB B Pa3HBIX (1)8.33X KJICTOYHOI'O IUKJIA,

BBISIBJIATH CYILECTBEHHBIE IIPU3HAKU CTPOCHUS KJIIETOK OPraHW3MOB Pa3HbIX LIAPCTB KMBOM MPUPOJIbI, YCTAHABIMBATL B3aUMOCBI3b CTPOCHHUS

1 QYHKUUH YacTel U OPraHOUI0B KIETKHU;



00OCHOBBIBAaTh B3aWMOCBSI3b IUIACTUYECKOTO M HHEPreTHYEeCKOro OOMEHOB; CpaBHHMBATh IPOLECCH IIACTUYECKOTO U JHEPreTUYECKOTro
00MEHOB, MPOUCXOISAIINX B KJIETKAaX JKUBBIX OPTaHU3MOB;

OIIPEAETATH KOJMYECTBO XPOMOCOM B KJIETKaX PACTEHHH OCHOBHBIX OT/EJIOB HA PAa3HBIX dTaIaxX )KU3HEHHOTO IHKIIA;

pemaTh TeHETHYeCKHe 3aJadd Ha JUTHOpUIHOE CKpellMBaHHE, CIEIUICHHOE (B TOM 4YHCIE CLEIUIEHHOE C II0JIOM) HacleloBaHUe,
aHAIM3HPYIOIee CKPELIMBaHNEe, IPUMEHSS 3aKOHBI HACJIEJICTBEHHOCTH 1 3aKOHOMEPHOCTH CIETIIICHHOTO HACJICA0BaHNUS;

pacKpbIBaTh NPUYHHBI HACJIEACTBEHHBIX 3a00JIeBaHH, apryMEHTUPOBATh HEOOXOIUMOCTh MEp MPEIYIPEKACHUS TAKKX 3a00JIeBaHUl;
CpaBHUBATh pa3HbIE CIIOCOOBI Pa3MHOKEHHS OPTaHU3MOB;

XapaKTepu30BaTh OCHOBHBIE 3TAIbl OHTOTCHE3a OPraHN3MOB;

BBISIBJISITH TIPHYUHBI U CYIIECTBEHHBIEC MPU3HAKA MOAN(DHUKAIMOHHONW M MyTallMOHHON M3MEHYMBOCTH; OOOCHOBBIBATh POJIb N3MEHUYMBOCTH B
€CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

00OCHOBBIBATh 3HAUYCHHE PA3HBIX METOAOB CENIEKIIUH B CO3/1aHUHM COPTOB PACTEHHI, TOPO/] )KUBOTHBIX M IITAMMOB MUKPOOPT'aHU3MOB;
00O0CHOBBIBATh MPUYUHBI U3MEHAEMOCTH 1 MHOTO00pa3usl BUIOB, TPUMEHSSI CHHTETHYECKYIO TEOPUIO 3BOJTIOIUH;

XapaKTEepPHU30BaTh TMOMYJISAIHNIO KaK €ANHHILY SBOJIOINH, BU KaK CHCTEMAaTHUECKYIO KaTErOpUI0 M KaK Pe3yabTaT SBOJIOIHH;

YCTaHaBJIMBATh CBA3b CTPYKTYPHI H CBOWCTB SKOCHUCTEMBI;

COCTABIISITh CXEMBl IEPEHOCA BEIIECTB M JHEPrMH B HKOCHUCTEME (CETH MHUTaHUs), MPOTHO3UPOBATh HUX M3MEHEHHUS B 3aBHCHUMOCTU OT
M3MeHEHUs (DAKTOPOB CPebl;

apryMEHTHPOBATh COOCTBEHHYIO MO3HIIMIO MO0 OTHOILIEHHUIO K 3KOJIOTHYECKHM MPpobieMaM U TIOBEACHUIO B IPUPOAHOM cpee;

000CHOBBIBAaTh HEOOXOMMOCTh YCTOWYMBOIO PA3BUTHS KaK YCIOBUS COXpaHEHHsI OHOCheEpHI;

OLIEHUBATh MPAKTUYECKOE M OSTHUYECKOE 3HAYCHHWE COBPEMEHHBIX MCCIIEOBaHUI B OHOJOTMH, METUIMHE, JKOJOIMH, OMOTEXHOJIOTHH;
00OCHOBBIBAaTh COOCTBEHHYIO OLICHKY

BBISIBIISITH B TEKCTE OMOJIOTHYECKOTO COJIEPKaHMsI TPOOIeMy U apryMEHTUPOBAHHO €€ OOBSICHATD;



— TPEICTABIATH OWOJIOTMYECKYI0 WH(OPMAILMIO B BUIE TEKCTa, TAOIHIIBI, CXeMbI, Tpaduka, TuarpaMmbl U JIelaTh BBIBOJLI Ha OCHOBAHHUH
MIPEACTABICHHBIX JaHHBIX; TPeoOpa3oBhIBATh rpaduK, TAOIHILY, UATPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COACPIKAHUS.

BLIHyCKHI/IK HA VIJ1Y0JI€HHOM YPOBHE MMOJYYMT BO3MOKHOCTb HAYYUTHCH:

—  0pP2aHU308b16aMb U NPOBOOUMb UHOUBUOVATLHYIO UCCIE008AMENLCKYI0 0esIMeIbHOCMb N0 OUOo2UU (UTU paA3padbamsléams UHOUBUOYATbHBL
npoekm): 8vl0gUeamsb 2unomessl, HIAHUPOBAMb pabomy, omoupams U npeodOPA308bl6aAMsb HEOOXOOUMYIO UHDOPMAYUIO, NPOBOOUMD
IKCHEPUMEHMbL, UHMEPNPEMUPOBAMb Pe3YIbmamsl, 0el1amsb 8bl800bl HA OCHOBE NOJVYEHHbIX Pe3VbMmamos, Npeocmasisims NPOOYKMmM c8OUx
UCCIe008aHUlL,

—  NPOZHO3UPOBAMb NOCAEOCMBUSA COOCMBEHHBIX UCCAEO08AHUIL C YHEMOM IMUYECKUX HOPM U IKOTO0SUUECKUX MPedOBaHUlL;

—  @bloeNsAMb CyWecmeeHHble O0COOEHHOCMU JHCUBHEHHBIX YUKI08 npedcmasumeineli pPasHblX 0moeno8 pAcmeHutl U MmMunos HCUBOMHbIX,
U300pasicams YUKIbl pa3eumusi 8 8Uoe cxem;

—  GHaNU3UPOBAMb U UCNOIL308AMb 6 PeUleHUU Y4eOHbIX U UCCIe008AMENbCKUX 3A0ay UHPOPMAYUIO O COBPEMEHHBIX UCCIE008AHUAX 6 DUONIO2UU,
Meouyune U IKON02UU;

— apeymeHmuposams HeoOX0OUMOCMb CUHME3d eCMeCMEeHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUSL 6 9N0XY UHQDOPMAYUOHHOU
YusUIUZAYULL,

—  MOOenuposamy usMeHeHue IKOCUCHeEM NOO GIUAHUEM PA3TUUHBIX 2PYNN PAKMOPO8 OKpyHcaioujell cpeobi,

—  GbIABIAMb 8 Npoyecce UCCIe008amenbCKoll 0esmelbHOCMU NOCIe0CMEUsS. AHMPONO2EHHO20 8030€liCMBUsL HA IKOCUCEMbl C80€20 PeUOHd,
npeonazams cnOCoObL CHUNCEHUSL AHMPONO2EHHO20 8030€UCMBUsL HA IKOCUCTNEMbL,

—  UCNONb308aMb NpUOOpemenHble KOMReMEeHYUuu 6 NPAKMUYecKol OesimenbHOCmU U NOBCEOHE6HOU JHCUSHU O NpUoOpemeHus onvimd
OdesimenvbHOCMU, Npedulecmsyrouieli npodecCUOHAIbHOU, 8 OCHO8e KOMOPOLUL Iedcum OUO0I02Usl KAK YYeOHbIl npeomen.

MeTtanpeaMeTHbie:

— OBJIAACHHEC COCTaBJIAIOIIMMH HCCHCHOB&TGHBCKOﬁ n HpOCKTHOfI ACATCIIBHOCTH, BKJIFOYAaA YMCHHE BUICTH HpO6J’I€My, CTaBUTH BOIIPOCHI,
BBIJIBUI'aTb THUIIOTE3bI, JaBaTb OIPCACIICHUE ITOHATHAM, KJ'IaCCI/I(l)I/II_[I/IpOBaTB, Ha6J'IIOI[aTB, IMPOBOAUTH OJOKCICPUMEHTHI, AC€JIaTh BBIBOABI U

3aKIIIOYCHUSA, CTPYKTYPUPOBATHL MAaTCpHal, 00BSACHATH , JOKa3bIBATh, 3allIUIIATh CBOU UOCHU,



— yMeHue paboTaTh C Pa3lNUYHBIMH HCTOYHMKAMU OWOJIOTMYECKOM WH(POpPMALWU: HAXOJUTh OHMOJOTHYECKOM WH(pOpMalUU B pa3IMYHBIX
HCTOYHHKAX (TEKCTe y4eOHHMKa, B HAYYHO-TIOMYJISIPHON JIUTepaType, OMOIOTHUECKUX CIOBAPAX M CIPAaBOYHUKAX ), aHATM3UPOBATH M OLIEHUBATH
uH(pOopMaInIo, TPeoOPa30BLIBATH HHPOPMAITHIO U3 OJTHOU (POPMBI B APYTYIO;

— CHOCOOHOCTH BBHIOMpPATH IIEJIEBBIE M CMBICIOBBIE YCTAHOBKHM B CBOMX JICHCTBHUSIX M HOCTYNKax IO OTHOLICHHIO K XXMBOH HPUPOJE, CBOEMY
3I0POBBIO U 3/TOPOBBIO OKPY>KAIOLIHX;

— YMCHHUC aJICKBATHO HCITIOJIB30BAaTh PEUCBLIC CPEACTBA AJId JUCKYCCUH U apTyMCHTAllH CBOEH IMO3MIHUH, CPaBHUBATH PAa3HbIC TOUKU 3PCHUA.

2. Coaeprxkanye y4eOHOro npeaMera

ba3oBblii ypoBeHb Yray0/ieHHbIH YPOBEHb

buoJsiorusi Kak KOMILUIEKC HAYK O KMBOM NpUpoIe

buonorus kak KOMIUIEKCHAsI HayKa, METOAbl HAYYHOT'O MO3HAHUS, buonorus kak komriekcHasi Hayka. COBpeMEHHbIE HalpaBiICHUS
ucnonb3yemble B Ouonorun. Cospemennvle Hanpagienus 6 oOuonocuu. | B Ouonoruu. CBsi3p OMONOTMM C JAPYTUMH HayKaMmH. BeInonaHeHHe

Ponp Ouonoruu B (QOpMHUPOBAHMM COBPEMEHHOW HaydyHOW KapTHUHBI | 3aKOHOB (PM3WKU U XMMHH B XKUBOH mpupopae. Cunmes ecmecmeenHo-

MUpa, TPAKTUIECKOE 3HAYCHUE OMOIOTUIECKUX 3HAHUM. HAYYH020 U COYUOSYMAHUMAPHO20 3HAHUSL HA COBPEMEHHOM d2mane
buonorudeckne cucTeMbl Kak MpeaMeT U3ydeHHs] ONOJIOTHH. passumus  yusuauzayuy. llpakThdeckoe 3HAYCHHE OHOJOTHYECKUX
3HAHWH.

buonornueckue cucreMbl Kak OpeIMET H3Y4YeHHs] OHOJIOTHH.
OcCHOBHBIE ~ TNPUHIMIIBI ~ OpPraHu3allul W (PYHKUMOHHUPOBAHUS
OMOJIOTUYECKUX CHUCTEeM. buonozuueckue cucmemvl pAa3HbIX YPOGHel
opeaHuzayuu.

['mnoTte3sl U TeOpuu, UX PoOJib B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTUHBI MuUpa. MeToasl Hay4HOrO IO3HAHUSA

OpTraHu4YeCKOro mwupa. 3KCHepI/IMeHTaHBHBI€ MECTOABI B 6I/IOJIOFI/II/I,




CTaTUCTHYECKast 00paboTKa TaHHBIX.

CTpyKTypHBIe H (PYHKIHOHAJIBHBIE OCHOBBI KU3HH

MonekynsipHble OCHOBBI XH3HU. Heopranudeckue BellecTBa, UX

3HaueHue. OpraHuueckue BemlecTBa (YIJ€BOABI, JUMUABI, OEIKHU,
HYKJIEUHOBBIE KUCIIOThI, AT®) u ux 3HaueHue. buononumepsl. Jpyeue
opeanuyeckue geujecmea kiemku. Hanomexnonoeuu 6 ouonocuu.

[{uTosorusi, mMeTonbl LHUTOJOTUMU. PoOJib KIE€TOYHON TEeopuu B
CTAHOBJICHUM COBPEMEHHOW ECTECTBEHHO-HAyYHOM KapTUHBI MHpA.
Kinetku mpokapuor u 3ykapuoT. OCHOBHBIE YAaCTH U OPTaHOUIbI KIETKH,
uX (QYHKIMH.

Bupycbl — HekiierouHas (opma >KU3HHM, Mepbl MPO(UIAKTUKU
BHPYCHBIX 3a00JI€BaHUM.

KuzuenesTe1bHOCTD KJICTKH. ITmacTnueckuit 00OMEH.
dorocuHTe3, XeMOCHHTe3. bruocuHTe3 Oenka. DHepreTuyecKkuii oOMeH.
XpaHeHue, mepeaada W peanusaius HacJeJACTBEHHON HWHOpManuu B
kinerke. I['emermueckmit kox. I'eH, reHoM. [enomuxa. Bausnue
HApKO2EHHbIX 6eujecme Ha NPoYeccsvl 6 Kilemke.

Knerounslii nmki: uHtepdasza u aeneHue. MUTO3 U Meio3, UX

3HadeHne. CoMaTH4yecKHe U MOJOBBIC KICTKH.

MonekynsipHble  OCHOBBI  JKM3HH.  MakKpo3JIEeMEHThl  H

MUKpod3sieMeHThl. Heopranuueckue BemectBa. Boja, ee poib B )KMBOU
npupoze. ['mapodunbHOCTs M TUAPOPOOHOCTH. PoOib MHUHEpaTBHBIX
coiieid B KieTke. OpraHvyecKkue BEIECTBA, MOHSTHE O PETYJISAPHBIX U
HEPETYISIPHBIX OuormnonuMepax. VYrieBonpl. Monocaxapupl,
oJIdrocaxapuipl M mnoaucaxapuapl. DOyHKIHM yriaeBoAoB. JIMOUAbL
Oyuknun aumuaoB. benku. dynknuu OenxoB. MexaHu3m JeicTBUS
depmentoB. Hyknewmnosble kucnorel. JIHK: cTpoeHme, CBoiicTBa,
mecrononioxxenune, ¢pyakuun. PHK: ctpoenue, Bunpl, pyakumun. ATO:

CTPOCHHUCE, B€OICCTBA KIICTKH.

byakmun.  [pyrue

HanorexHonoruu B OMOJIOTHH.

OpraHUYecKue

KneTka — cTpykTypHas U pyHKUMOHAJIbHAS €IMHHIIA OpraHU3Ma.

Pazeumue yumoJaocuu. COBpeMeHHI)Ie MCTOABI H3YUCHUSA KIICTKH.

Knerounas TEOpHUsA B CBETC COBPEMCHHLIX OaHHBIX O CTPOCHHU U

bynkuusax knetku. Teopus cumbuocenesa. (OCHOBHBIE 4YacTH H
opranouipl kietku. CtpoeHne u (QyHKIUH OMOIIOTHYECKUX MeMOpaH.
[urornasma. Aapo. Ctpoerue u GyHKIHH XpoMocoM. MeMOpaHHbIE U

HeMeMOpaHHble opraHouabl. l[lutockener. Brxmrouenus. OcHOBHBIE
OTIIMYUTCIBHBIC OCO6€HHOCTI/I KJICTOK TIPOKapUuoT. OTnu4yuTEeIbHEBIE
0COOEHHOCTH KJIETOK 3yKapuoT.

Bupycet — HekneTounas dopma xu3HH. CrocoObl mepenayn




BUPYCHBIX  MHPEKIUH W Mephl  NPOPUIAKTHKA  BUPYCHBIX
3aboneBaHuil. Bupyconozaus, ee npaxmuieckoe 3HaueHue.

Knerounsiii Merabonu3mM. DepMEeHTATUBHBIA XapakTep peakiuit
oOMeHa BemIeCTB. OTambl HYHEPreTUYECKOro oOMeHa. AlspoOHoe u
aHa’poOHOe nbIxaHue. Pollb KIETOYHBIX OPraHOMIOB B MpoIeccax
DHEPreTHUECKOro oOMeHa. ABTOTpOdBI U TeTepoTpodbl. DOTOCHHTES.
®da3pl HOTOCHHTE3a. XEMOCUHTES.

HacnenctBennas wuHdopmanus U ee peanu3anusi B KIETKE.
I'eneTnyeckuil Ko, €ro CBOMCTBA. DBOJIOLMS MPEICTABICHUN O TEHE.
CoBpeMeHHBIE TPEACTABICHUS O TeHEe W TeHoMe. buocuHTe3 Oenka,
peakuuyu MaTpUYHOTO CUHTe3a. Perymsuus paGoThl T€HOB U MPOLIECCOB
oOMeHa BemiecTB B KieTke. [eHHas WH)XEHepHs, TE€HOMHKA,
npomeomuxa. Hapywenue 6uoxumuueckux npoyeccos 6 Kiemke HOO
BAUAHUEM MYMALEHOB U HAPKO2EHHbIX 6eUjeCme.

Knerounslii nukn: uHTEpdaza M naeneHue. MuTo3, 3HaUCHHE
MUTO3a, (a3l mMuTo3a. CoMaTWyeckwe W TIOJIOBBIE KIETKH. Meiio3,
3HauYeHHe Meio3a, (a3pl Meho3za. Meio3 B IKU3HCHHOM IIMKJIE
opranu3moB. opmMupoBaHue MOJOBBIX KIETOK Y IBETKOBBIX PACTEHUHN U
NO3BOHOYHBIX JKMBOTHBIX. Pezyrayus OeneHusi KIemoK, HaApYuleHus

pezyiiayuu KaKk npudurna 3abonesanutl. Cmeonosvie Kiemku.

Opranusm
Opranusm — eMHoe 1IeJI0e. Ocobennoctu OJIHOKJIETOYHBIX, KOJIOHHAJIbHBIX u
KuzHenesTeabHOCTh OpraHusma. Perymsuus (GYHKIMNA | MHOTOKJIETOYHBIX OpraHU3MOB. B3auMOCBs3b TKaHEH, OpraHoOB, CUCTEM




opraHusma, roMeocTas.

Pa3smuOXkeHue opranm3moB (Oecmonoe u monoBoe). Cnocobwsi
PA3MHOJCeHUsl Y pacmeHull U Hcusommuuix. VIHIUBUAYaIbHOE pa3BUTHE
opranu3ma  (OHTOTEHE3). [lpyuwHBl ~ HapylmIeHWW  pa3BHUTHS.
PenpoaykTuBHOE 310pOBbE YEIOBEKA; MOCIEICTBUS BIUSHUS aJIKOTOJI,
HUKOTHHA, HApPKOTHYECKUX BEIIECTB Ha SMOpHOHAIBHOE pPa3BUTHE
yenoBeKa. /KuzHeHHvle YUKIbl pa3HblX 2PYNn OPpeaHu3Mos.

I'enetuka, MeTOnbl T€HETHKH. |'€HeTHYecKass TEPMHHOJIOTHUS U
CUMBOJIMKA. 3aKOHBI HacieAcTBeHHOCTH ['. Menpaens. XpomocoMHas
Teopust HaciencTBeHHOCTU. Onpenenenue nosa. ClemieHHoe C MOJI0oM
HacJIeIOBaHUE.

I'enetuka genoBeka. HacnencTBenHnble 3a00eBaHMs YelIOBEKa U
WX TpeaynpexacHue. DTHYECKUE aCMEeKThl B O0JACTH MEIUIIMHCKOMN
TE€HETHUKH.

I'enotunmn w  cpema. HenacneacTtBeHHas  M3MEHYHBOCT.
HacnencrBennas maMeH4nBOCTh. MyTareHsl, X BJIUSHHUE Ha 3J0POBBE
YyeJoBeKa.

JlomecTukamus U celekusa. MeTopl CeIeKIuNU. buoTeXHoI0rus,

€C HaIllpaBJICHUA U MCPCICKTUBLI PA3BUTHA. Buobeszonacrnocme.

OpraHOB KaK OCHOBA LIEIOCTHOCTU OpraHu3Ma.

OCHOBHBIE MPOLECCHI, TPOUCXOASIINE B OpraHU3Me: MUTAHUE U
NUIIEBApEHUE,  JBWKEHHWE, TPAHCIOPT  BELIECTB,  BBIJECICHHUE,
pa3paxxuMoCTh, peryssiiuus y opranusmoB. [lonnep:xanne romeocrasa,
HPUHIUI 0OpPaTHOM CBS3H.

PazmHOXeHME Opranu3MoB. becnosnoe u mojaoBoe pa3MHOKEHHE.
JIBoiiHO€  OIJIOOTBOPEHME Yy  IBETKOBBIX  pacTeHui.  Buasl
OIIOIOTBOPEHUS Y JKUBOTHBIX. CIIOCOOBI pa3MHOXKEHUSI Y PAaCTeHUU U
*KUBOTHBIX. [lapTeHorene3. OHTOreHe3. OMOpPHUOHAIBLHOE pa3BHUTHE.

[MoctamOpuonansHoe paszButue. IIpsiMoe u HempsiMoe pa3BUTHE.

Kv3HeHHble UUKIBI  pa3HBIX TPyHNn  OpraHu3MoB.  Perymsmus
UHAUBUAYAIbHOTO  pa3BuTHs. [IpuuuHBl  HapylleHUH  pa3BUTHS
OpTaHU3MOB.

I/ICTOpI/ISI BO3HUKHOBCHHUA W Pa3BUTUA TCHCTUKHU, MCTOABI

reHeTuKku. | eHeTHmueckue TCPMHUHOJIOTUA W CHUMBOJIMKA. T'enotun mu

dbenoTun. BeposSTHOCTHBIM XapakTep B3aKOHOB TEHETUKH. 3aKOHBI
HacnencTBeHHOCTH . Mengenss W yclioBHSL WX  BBIIOJHEHUA.
Ilutonoruueckue OCHOBBI 3aKOHOMEPHOCTEMN HacJaeq0BaHMSI.
AHanu3upyroliee CKpeLIUBaHUE. XpomocoMHast Teopust
HacnencTBeHHOCTH.  CLEIUIEHHOE — HAclIeJOBaHHWE, KPOCCHUHTOBEp.
Onpenenenne  mnona. CuemieHHOE € TOJOM  HacjelIOBaHUE.

B3auMoaenicTBue aIeIbHBIX W HEAUIEILHBIX T'€HOB. | €HEeTHUECKUE

OCHOBbBI HHAUBUAYAJIBHOT'O PA3BUTHA. T'enemuueckoe KapmupoeaHue.




I'enetnka yenoBeka, METOAbI M3YYEHHUsS TE€HETUKH YEIOBEKA.
PenponykTuBHOE 310poBbe uenioBeka. HaciencTBeHHble 3a00seBaHUS
YeJI0OBEKa, UX MPENyNpeKIeHUEe. 3HAYCHUE TeHETUKU I MEIULUHBL,
ITUUYECKUE aCHEKThl B 00JIACTH MEAULIMHCKON F€HETHKHU.

I'enotun u cpema. HeHacnencrBeHHas uM3MeHYMBOCTh. Hopma
peakuuu npu3HakKa. BapuanuMoHHBIM psAJ M BapUalMOHHAs KpUBAas.
HacnencrtBennasn N3MEHYUBOCTD. Bunnr HacJIeACTBEHHOU
u3MeH4YnBOCTH. KoMOMHaTHMBHAasT HW3MEHYMBOCTb, €€ HCTOYHUKH.
Myranuu, BuAapl Myrauuid. MyrareHsl, X BIUSHHE Ha OpPraHU3MBIL.
MyTanuu Kak NpUYMHA OHKOJIOTMYECKUX 3a0ojeBaHui. Buesnepnas
HACJIEJCTBEHHOCTb U U3MEHUYMBOCTD. DNUCeHemuKa.

Jomectukanna u  cenexkuua.  LleHTpsl  omoMalIHMBaHWS
KUBOTHBIX U LICHTPBI IPOUCXOXKACHUS KYJIBbTYPHBIX PaCTeHUN. MeTonbl
CCJICKIINHM, WX TEHeTHYECKUe OCHOBBL. VICKycCTBeHHBIH  OTOOP.
VYckopeHre U MOBBIIIEHHE TOYHOCTH 0TOOpa € MOMOIIBIO COBPEMEHHBIX
METO/I0B I'€HETUKH U OMOTEeXHOJIOTHH. ['eTepo3uc u ero ucnoiab30BaHUE
B cesieKIuy. Pacimpenne reHeTuueckoro pa3sHooOpasust CeleKIMOHHOIO
Marepuana: MTOJIMIUIOU IS, OTJaJICHHAas rudpuu3anys,
DKCIIEPUMEHTAIIHBI MyTareHe3, KJI€TOYHas WHKEHEPUs, XpPOMOCOMHAs

WHXXEeHepusl, TeHHas nHxeHepus. buobezonacHoOCTb.

Teopus 3BOJTIOUNHA

PaszButune 9BOJIFOIIMOHHBIX

Y. Jlapsuna. CuHTETHYECKAS

TEopHst

HeH,

DBOJIIOLUH.

OBOJJIIOLIMOHHAA  TCOpUA

CBuaeTennpCTBA

PazButue >Bomonmonnsix uaei. Hayunsie B3rsiast K. Jlunnes u

K.b. Jlamapka. OBomtouronHas teopusi Y. JlapBuna. CBHUIETENbCTBA




9BOJIIOLIUU JKUBOW IIPUPOABI. MUKPOIBOIIOLHS U MaKpOdBOIOLUs. Bun,
ero kpurepuu. llomymsanus — diaeMeHTapHas €AVMHULA SBOJIIOLUU.
JIBIDKYIIIE CWJIBI HBOJIIOLMH, UX BIMSHUE HAa TeHO(OHJ MHOMYJISALMH.
Hanpagsnenust sBosronum.

MHorooOpasue OpraHu3MOB Kak pe3ysbTaT 3Botouuu. [IpuHInIbI

KJIacCU(UKALIUU, CUCTEMATHKA.

9BOJJIIOIIMH YKMBOM npupoAdbl: MAJICOHTOJIIOTHICCKHUE, CPABHUTCIILHO-

aHaTOMHYECKHE, IMOPHOIOTHYECKHE, ouoreorpaduueckue,
MOJIEKYJISIpHO-TeHETHYeCKre. Pa3Butue mnpeacrtasieHuii o Buzae. Bun,
ero kputepuu. [lomymsuus kak Qopma CyIIECTBOBaHMS BHIA M Kak
3JI€M€HTapHaH CIANHUIIA 3BOJIFOIIUN. CI/IHTGTI/I‘-IGCKaH Teopm{ OBOJIKOIIHUH.
MUKpOIBOMIOLUSA U MAaKpOABOIIOLMSA. JIBUKYIIIME CUIIBI BOJIIOLUHU, UX

BIUsHUE Ha TeHodoHn mnomynsiuuu. [peid TreHOB W ciaydyaliHbIe

HEHAINpaBJICHHbIE W3MEHEHHMs TIeHO(OHJIa NOMYyJIsALUH. YpaBHEHUE
Xapau—Baiin6epra. MonexkyJIapHO-TeHETUYECKUE MEXaHU3MBI
HBOJIIOLUN. Dopmsbl €CTECTBEHHOI0 orbopa: JBUKYILAs,

cTabunusupyromas, JU3pyNnTUBHAs. DKOJIOTHYECKOe U reorpaduueckoe
BUJ000pazoBanue. HanpasneHus u mytu 3Boonui. GopMbl 3BOTIOIUH:
JTUBEPreHIusl, KOHBEpPreHus, napauiean3M. MexaHu3mbl ajanTaiui.

Kospomronst.  Ponp  3BomonMoHHOH Teopun B (OPMHUPOBAHUU

€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

MHuoroob6pa3ue opraHu3MOB W MPHUCIIOCOOIEHHOCTh OPTaHU3MOB
K cpene oOuTaHMs Kak  pe3yabTaT  ABoMONUH.  [IpuHIMIIBI
KJIaCCI/I(l)I/IKaI_[I/II/I, cucteMatuka. OCHOBHBIE CHUCTEMATHUUYECKUE TpyHIibL
opraamueckoro Mupa. CoBpeMeHHBIE TMOAXOABl K KiIaccu(UKaIu

OpPTaHU3MOB.

Pa3zButue xxu3uu Ha 3emiie

I'unotessl MPOUCXOKACHUA KU3HHU Ha 3emiie. OCHOBHEIC 3Tallbl

HBOJIIOLIMM OPTraHMYECKOro MUpa Ha 3emiie.

MeTobl TaTUPOBKU COOBITUH MPOIUIOTO, T€OXPOHOIOTHYECKAs

mkana. ['unore3sl NpoucxoxaeHus ku3Hu Ha 3emuie. OCHOBHBIE ATallbl




CoBpeMeHHbIE MPECTABICHUS O MPOUCXOXKICHUHN YEJIOBEKa.
DBOJIIOLMS YelloBeKa (aHTpororenes). JBuxKyiue Cuiibl aHTPOIMOTreHe3a.

Pacwr YCIIOBEKA, UX IMMPOUCXOXKACHHUE U CAUHCTBO.

sBomonnu  Omocepsl  3emau. KitoueBble COOBITHS B JBOIOIUHU
pacTeHuil U KUBOTHBIX. Boimupanue U008 u e2o npuduHbi.
CoBpeMeHHbBIC TPENCTABICHUS] O TMPOUCXOXKICHUU YeIOBEKa.
Cucremarnyeckoe TIIOJIOKEHHME YEJIOBEKa. JBOIIONMSA  YEIOBEKa.
@DakTOophl IBOJIOIUHU YeTOoBeKa. Packl yernoBeKka, UX MPOUCXOXKICHUE U

€IUHCTBO.

OpraHu3Mbl 1 OKpYKaUas cpeaa

[IpucnocoGieHus: OpraHu3MOB K JEHCTBHIO DKOJIOTHYECKUX

(hakTopoB.
buoreoneno3.  Dxocucrema.  PasHooOpasue  3KOCHUCTEM.
B3auMooTHOIIEHHsST TONYJSIIMKA ~ Pa3HBIX BHJIOB B DKOCHUCTEME.

KpyroBopot BemiecTB U MOTOK SHEPTUH B HIKOCHCTEME. Y CTOMYMBOCTD U

JUHaMHKa 3KOCUCTEM. HOCJ’IC[[CTBI/IH BIUAHHUA ACATCIIBHOCTH 4YCJIOBCKaA

Ha o9Kkocuctembl. CoxpaHeHHe OWOpa3HOOOpasusi Kak OCHOBa
YCTOHYMUBOCTH 3KOCHUCTEMBI.

Crpykrypa Ouocheprl. 3aKOHOMEPHOCTH  CYIIECTBOBAHHS
ouochepsl. Kpyeosopomel eeujecms 8 buocghepe.

['moGanpHBIE  aHTPONOTEHHBIE  W3MEHEHUss B  Owocdepe.

[Tpo6neMbl yCTOHYMBOTO Pa3BUTHS.

Hepcnexmuebl paseumus ouon02UYeCKUX HAYK.

Okonoruyeckue (aKTOpbl U 3aKOHOMEPHOCTH HUX BIMSHUS Ha

OpTraHHU3MBbI (HpI/IHI_II/IH TOJICPAHTHOCTH, JIMMHUTHPYIOLINC

daxropsl).[IpucnocobneHnss OpraHU3MOB K JEHCTBUIO DKOJIOTHUYECKUX
daktopoB. buonorundeckue putmbl. B3ammomelcTBHE 3KOJIOTHYECKUX
dakTopoB. DKoNOrHYecKas HUIIA.

Oxocucrema.  KoMIOHEHTHI

buoreonenos. 3KOCUCTEMEL.

Tpoduueckue ypoBHH. Tunbsl numeBbx 1eneld. Ilumesas ceTs.

KpyroBopot BemiecTB M MOTOK SHEPTUH B dKOcHUcTeMe. brotmueckne
B3aMMOOTHOIIEHHUSI OPTaHU3MOB B 3KocucTeMe. CBOHCTBAa KOCHCTEM.
[IpoaykTuBHOCT W OMOMacca 3KOCHUCTEM pa3HBIX THUMOB. CyKieccus.
Camoperynsimust  skocucteM. llocnencTBus BAMSAHUS —J1€ATEBHOCTH
YeJIoBeKa Ha 9KOCUCTEMBI. HeobxomumocTth COXpaHEHHS
Omopa3zHO0Opa3us YKOCUCTEMBI. ATPOIICHO3BI, UX OCOOEHHOCTH.

Yuenne  B.U. Bepuaackoro o  Ouocdepe,  Hoocgepa.
3aKOHOMEPHOCTH cyliecTBoBaHUsA Ouocdepsl. KomnoneHnTsl Onochepst

u ux ponb. Kpyrosopots! BemecTB B 6nochepe. buorennas murparus




aToMOB. OcHogHble buombl 3emuu.

Ponp denoBexka B Omocepe. AHTPOIIOreHHOE BO3ICHCTBHE HA
ouochepy. [Tpupoaubie pecypchl " panroHaIbHOE
MIPUPOIOTIOIB30BAHHME. 3arpsi3HEHUE o6uocdepsr. Coxpanenue
MHOT0O0Opa3usi BUAOB KAaK OCHOBAa YyCTOMYMBOCTH  OuOChEpEHL.
Boccmanoseumenvnas sxonozus. IpoGiaeMbl yCTOHYNBOTO pa3BUTHSL.

[lepcnekTHBBl pa3BUTHS OWOIIOTUYECKUX HAYK, aKTyalbHbIE

po0IeMbl OUOJIOTHH.

IIpuMepHBbIii IepevyeHb J1a00PATOPHBIX M NPAKTHYECKUX PA00T (HA BHIOOP yUHTeJIs1):
Hcnonb30BaHue pa3iuyHbIX METOAOB MPH U3YyYEHUH OMOIOTUYECKUX OOBEKTOB.

TexHHKa MUKPOCKOITUPOBAHUSI.

I/IBY‘-IGHI/IG KIJIETOK paCTeHI/Iﬁ H )KUBOTHBIX 1O MUKPOCKOIIOM Ha I'OTOBBLIX MUKpOIIpCHIapaTrax u ux OIMUCaHuc.
[IpuroroBneHue, paccMaTpuBaHuE U ONMCAHUE MUKPOIPENIAPATOB KJIETOK PACTEHHIA.

CpaBHEHHE CTPOSHUS KIIETOK PaCTeHUH, )KUBOTHBIX, TPHOOB U OaKTEepHUH.

W3ydenue nBuKEeHHS LIUTOIIA3MBbI.

I/IBY‘-IGHI/IG I1a3MoJIM3a 1 JCTIIIa3MOJIN3a B KIICTKAX KOXKHUIIBI JTyKa.

H?)y‘-IGHI/Ie (bepMeHTaTI/IBHOFO paciCIICHUA IMEPOKCHU A BOAOPOAA B PACTUTCIILbHBIX U JKUBOTHBIX KJICTKAX.
Obnapy>xeHue 6€JIKOB, YIJIEBOOB, JUITHIOB C OMOIIBI0 KAUeCTBEHHBIX PEAKIIHA.

Boigenenne JIHK.

M3yueHne KaTaluTUYECKOM aKTUBHOCTH (PEPMEHTOB (Ha IMpUMEpe aMUiIa3bl WM KaTalasbl).

Habnronenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparax.

W3ydyeHne XxpoMocoM Ha TOTOBBIX MUKpOIIpenaparax.




N3ydenue craauii Meiio3a Ha TOTOBBIX MUKpoONpenapaTax.

N3yuenune cTpoeHus MOJOBBIX KIIETOK Ha TOTOBBIX MUKPOIMpENnaparax.

Pemienue sneMeHTapHBIX 3a/1a4 110 MOJIEKYJISIPHOM OHOJIOTHH.

BrIsiBIIEeHHE TPU3HAKOB CXO/ICTBA 3aPOJIBIIIEH YEI0BEKA U APYTUX IMO3BOHOYHBIX KUBOTHBIX KAaK JOKA3aTeIbCTBO UX POJACTBA.
CocraBneHne 31eMEHTapHBIX CXEM CKPEIUBaHUS.

Pemenue renernueckux 3amad.

N3ydenue pe3yabTaToB MOHOTHOPUTHOTO U JUTUOPUTHOTO CKPEITUBAHUS Y APO30(HIIBI.
CocraneHne 1 aHaIu3 POJIOCIOBHBIX YEJIOBEKA.

N3ydeHne n3MEeHYNBOCTH, TOCTPOCHUE BAPUAITMOHHOTO PsAJla U BApUALIMOHHON KPUBOM.
Onucanue penoruna.

CpaBHeHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPHIO.

Onucanuie Npucnoco0JIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIFHOTO XapaKTepa.

BrisiBnenue npucnoco6aeHuii OpraHu3MoB K BIUSHUIO Pa3IMYHBIX IKOJIOTUYECKUX (PAKTOPOB.
CpaBHEHHE aHATOMUYECKOTO CTPOSHHS PACTEHUI Pa3HBIX MECT OOUTAHMSI.

Metoabl u3mMepeHus (HakTopoB cpeibl OOUTaHMUS.

N3ydeHune sKoJ0rm4ecKnx ajantanui 4eaoBeKa.

CocraBiieHue IMUIIEBBIX IICHEH.

N3ydeHnue n onucanne 3KOCUCTEM CBOE MECTHOCTH.

MonenrpoBaHue CTPYKTYp U IPOLIECCOB, IPOUCXOIALINX B SKOCUCTEMAX.

OlLieHKa aHTPONOTE€HHBIX U3MEHEHUI B IPUPO/IE.

3. TemaTHUeCKOE ILIAHUPOBAHHE C VKA3aHHEM KOJHYECTBA YACOB, OTBOJAMMbIX HA OCBOEHHE KAMKI0H TeMbI

10 kaacc



n/n

Tema

ba3oBblii ypoBeHb

Yray0JieHHbI

YPOBEHb

BocnurarTeabHBII NOTEHIMAJ

Touka Pocra
(ucmoJsib30BaHHe
000py/10BaHUA)

KO0JI-BO

yacoB

KOJI-

KO0JI-BO

yacoB

KOJI-

Beenenne  (buonorms — kak

KOMIUIEKC HayK O JKUBOU

PUPOJIE)

Sy

104

COBEPIIICHCTBOBAHUE 001ey4eOHbIX "
OOIIEKYIBTYPHBIX ~ HABBIKOB  pabOTBl ¢
uH(popMaIMel B mpoiecce CUCTeMAaTHU3ANA U
0000IIeHNsT MMEIOLINXCS 3HAHUH, YMEHUH H
CIoCcO0OB JAEATENLHOCTH B 00J1aCTH OMOJIOTHY;
-pa3BUTHE CITIOCOOHOCTEH, YIOBIETBOPEHHE
MO3HABATENIBHBIX HHTEPECOB, CAMOPEATU3alun
00y4JaroIUXCsl, B TOM YHCIIE JIUII, IPOSIBUBIIAX

BBIIAIOIIMECS CIIOCOOHOCTH;

JlaTuuk kuciopoaa

MonekynspHbIii YpOBEHb

124

284

-(popMuUpOBaHUE OTBETCTBEHHOI'O OTHOLICHUSI K
yué0e, BOCIIUTAHHE MPHUBBIYKKA K TOYHOCTH H

AKKypaTHOCTH;

Jatanku
OIITHYECKOI
IJIOTHOCTH, pH,

MHUKPOCKOTI

KneTtounblii ypoBEHb

164

384

-pa3BUTHE CIIOCOOHOCTEH, YIOBIECTBOPCHHE
M03HABATENIBHBIX MHTEPECOB, CaMOpEaTH3aI[iK
O6Y"IaIOH.II/IXCSI, B TOM YHUCJIC JIMIL, TPOSABUBIINX

BBIIAIOIIMECS CIIOCOOHOCTH;

Jatanku
AIEKTPONPOBOAUM
OCTH, BJIQKHOCTH
BO31yXa,

TEeMIIEPaTyphl




Muxkpockor,
MUKpOIpenaparsl
4 | Opranu3MeHHbIN YPOBEHb 284 2 -pa3BUTHE JIOTMYECKOW KYJIBTYPBl MBILIIEHUSA, | MUKpOCKON
BHHMaHUs,  CIOCOOHOCTH  aHaJIM3UPOBAThH | CBETOBOW,
KK JIbII mar CBOErO pemenus, | tudpoBoii,
apryMeHTHpOBaTh U JOKa3blBaTh CBOE MHEHHE; | MUKpPOIPENaparsl.
Peseps 24y 14 dbopmupoBanue 3HAHUI Kak
MHTEJUIEKTYaJIbHBIN pecypc, oOecreunBaronmi
Oynyiee 4eNI0BeKa, KaK pe3ysbTar
KPOIOTJIMBOIO, HO YBJIEKATEIbHOIO y4eOHOro
TpyAa,
COCTABJISIIOLUI OCHOBY JAJIbHENIIETO
YCIIEIIHOTO 00pa30BaHUs M OPUEHTALUU B
Mupe npodeccuii.
Hro 354 3 1054 6
ro
11 knace
N/ Tema ba3oBblii ypoBeHb Yrayoaennbiii | BocnurareJbHbIN NOTEHIMA Touka Pocra
I YPOBHB (ucnmosib30BaHMe

00opy10BaHNs)




KOJI-BO KOJI- | KOJI-BO | KOJI-
4acoB BO 4acoB BO
K. p. K. p.

Opranu3MeHHbIN YPOBEHb 104 1 -opMupOBaHUE YMEHHUS KHUTh U TPYAUTHCA B | MUKpOCKOI
KOJIJICKTHBE; CBETOBOM,
-pa3BUTHE CIIOCOOHOCTEH, YAOBIECTBOPEHUE U (pPOBOH,
MO3HABATEJIbHBIX HHTEPECOB, CAMOpPEaIN3allii | MUKpOIpenaparsl.
00y4aromuxcsi, B TOM YHCIIE JIHII, TPOSIBUBIIMX
BBIIAIOIINECS CIIOCOOHOCTH;

[HonynsauroHHO-BUI0BOK 8u 1 254 2 -pa3BUTHE CIIOCOOHOCTEH, YAOBIETBOPEHUE [Hudposas

YpOBEHb MO3HABATENIbHBIX HHTEPECOB, cCaMopeaIn3anuu | Jaboparopus Mo
00y4aromuxcsi, B TOM YUCJIE JIHII, TPOSBUBIINUX | SKOJIOTHU
BBIIAIOIIMECS CIIOCOOHOCTH;

OKOCHUCTEMHBIN YPOBEHB 84 484 2 -pa3BUTHE CIIOCOOHOCTEH, YIOBIETBOPEHHE [Mudposas
MO3HABATEJIbHBIX HHTEPECOB, CaMopeaIn3anuu | Jaboparopus Mo
00y4aromuxcsi, B TOM YUCIIE JIHII, MPOSBUBIINUX | SKOJIOTHU
BBIIAIOIIMECS CIIOCOOHOCTH;

buocdepuslit ypoBeHb 94 1 30u 2 -opMupoBaHue 3HAHUI kak | [ludposas

MHTEJUICKTYaJIbHBI pecypc, 00ecTieurBarONIni

Oymyiee YeNoBeKa, KaK

pe3yabTaT
KPOIOTJIMBOTO, HO YBIEKATEIHHOTO y4eOHOTO
TpyAa, COCTABJISIONIMN OCHOBY MaJIbHEHIIETO

yCIEHOr0 O00pa30BaHMs M OpHEHTALUU B

nmabopaTtopusl o

OKOJIOTMH




Mupe npodeccuii.

Pezeps 2y -pa3BUTHE CIIOCOOHOCTEH, YAOBIETBOPEHUE
MO3HABATEJIbHBIX HHTEPECOB, CAMOpPEaTu3alun
00y4aromuxcsi, B TOM YHCIIE JIHII, POSIBUBIIMX
BBIIAIOIIMECS CIIOCOOHOCTH;

HTo 354 105 4

ro
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