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MNOSICHUTEJIBHAS 3ATINCKA

Pabouas nmporpamma ydeOHoro npenmera «buosnorus» amst BocnutanHul 10-11
Kj1accoB (MPOQHUIBHBIA YPOBEHb), pa3paboTaHa B COOTBETCTBUU CO CIEAYIOLUMHU
HOPMaTUBHBIMU JOKYMEHTaMM:

eDe iepabHbI KOMIIOHEHT IOCYZapCTBEHHOI'0 CTaHAapTa o0ILIero oopa3oBaHus,
yrBepxaeHHbd MO PO ot 05.03.2004 Nel089;

ebaszucHbIN y4eOHBI IUTaH OO0IIe00pa3oBaTENbHBIX YUupexaeHu Poccuiickoi
denepalluy, yTBEPXKICHHBIN TprukazoM MuHo6pazoBanus PD ot 09.03.2004r. Ne 1312

PaGouas porpamma ydebHoro npeamera «buonorus» paccuurana Ha 105 gacos
yueOHoro Bpemenu B 10 kiacce (3 4ac B HEZIENIO).

W3ydenne OHOJIOTHHM Ha MPO(QHUIBHOM YpPOBHE CpelHero (I0JHOro) oOImero
00pa30BaHus HAIIPABJICHO HA JOCTUKEHHE CIIEIYIOIIUX LEeIIEH:

- OCBOEHHE 3HAHHU O OHOJIOTMUECKMX CcHucTeMaxX (KJIeTKa, OpraHu3M, BH[,
SKOCHCTEMA), UCTOPUHU PA3BUTHSI COBPEMEHHBIX IIPEACTABICHHUI O XXUBOU IPUPOJIE;
BBIJIAIOIIUXCS OTKPBITUSAX B OMOJOTMYECKON Hayke; poyid OMOJIOrMYECKON HAyKU B
(GOpMHUPOBAaHUK COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpPa; METOIax
HAy9YHOTO [TO3HAHUS;

- OBJIaJIEHUE YMEHUAMH 00OCHOBBIBATH MECTO U POJIb OMOJOIMUYECKUX 3HAHUN B
IIPAKTUIECKON JIEATeNIbHOCTH JIIOZEH, pPa3sBUTHM COBPEMEHHBIX TEXHOJIOIUH,
IIPOBOJUTH HAOJIONEHUS 32 DKOCHUCTEMaMH C LEJIbI0 UX ONHCAHUS U BBISBICHUS
€CTECTBEHHBIX U aHTPOIIOT€HHbBIX U3MEHEHHUI];

HAXOIUTh M aHAJU3UPOBATh HHPOPMAIUIO O )KUBBIX 0OBEKTAX;

- pa3BHWTHE I[O3HABATENILHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CrocoOHOCTEH B IpOlECCe M3YYEHHUs BBINAIOUIMXCS JOCTIDKEHHH OHOJIOrHHY,
BOLIEIINX B OOIIEUEIOBEYECKYIO KYJBTYPY; CIOXHBIX U MPOTHBOPEUYMBBIX IIyTEH
pa3BUTHSI COBPEMEHHBIX HAyUHBIX B3IIISANIOB, HIEH, TEOPHH, KOHLEIIUN, Pa3InYHbIX
runore3 (0 CYIIHOCTH W TPOMCXOXACHUHM JKU3HHU, 4YeloBeKa) B xoie paboThl C
pasIUYHBIMHA UCTOYHUKAMH UH(OpMaIUY;

- BOCIHUTaHHe YyOEXJEHHOCTH B BO3MOXXHOCTU IIO3HAHUSI YXUBOH IIPUPOJBL,
HEOOXOJUMOCTH OEpeXHOro OTHOIICHUS K IPUPOIHON cpene, COOCTBEHHOMY
3JIOPOBBIO; YBXXCHHSI K MHEHHUIO OIIIOHEHTa IPH OOCYXIEHHH OHMOIOTMYECKHX
npobinem;

- UCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM W yMEHUH B IOBCEJHEBHOM >XU3HU
JUIS OLIEHKH ITOCJIEICTBUM CBOEH JIEATENbHOCTU I10 OTHOLUCHHIO K OKpY Karollei
cpejie, 3I0pOBBIO JPYTHUX JIOJiedl M COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBAHHMS H
cobJmrofieHns Mep Mpo(UITaKTHKY 3a00JIeBaHUM, IPAaBUII TIOBEJEHUS B IIPUPOJIE.

JIist TIOBBIIIIEHHS] YPOBHSI M MCIIOJIB30BaHUS TOJYYEHHBIX 3HAHUM, a TaKXKe s
PUOOPETEH S TPAKTHYECKUX HaBBIKOB IIPOrPaMMOM NPy CMaTPUBAETCS BBHINIOJIHEHHE



psina 1abopaTOPHBIX M MPAKTUUECKUX paboT, KOTOPbIE MPOBOJISATCS MOCHE MOJPOOHOr0
MHCTPYKTaXXa M O3HAKOMJICHUS, YUalllMXCS C YCTAaHOBJIEHHBIMH IpaBUJIAMU TEXHUKU
0€e30ITaCHOCTH.

ITPODHIIbHBIH YPOBEHD

H3yuenue oOuonozuu Ha npodunvoHom ypoeHe cpeoHezo (nonnozo) obuezo
00pa308aHUs HANPABIEHO HA OOCHIUIICCHUE CTICOYIOWUX HeNell:

e OCBOEHHE 3HAHHUI 00 OCHOBHBIX OMOJIOTHUECKUX TEOPHUSIX, HIICSIX U MPUHIINAIIAX,
SIBJISIFOLIIAXCSI COCTABHOM YaCThIO COBPEMEHHOM €CTeCTBeHHOHAYUYHOU KapTUHBI MUPA; O
MeToZaX OHMOJOTHYEeCKUX HayK (IIUTOJIOTMH, T'€HETUKH, CENeKINH, OMOTEXHOJOTHUH,
OKOJIOTHH);[] CTPOEHHH, MHOTOOOpa3WM U OCOOCHHOCTSAX OuocuctemM (KJETKa,
OpraHu3M, TOIMYJIAIHs, BUI, OHoreoneHos, buocdepa); BbIIAIOLUINXCS OUOJIOTHYECKUX
OTKPBITUSX ¥ COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOrHMYECKON HayKe;

e OBJIaJIeHHE YMEHUSIMH XapaKTEPU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITUSI B
o0JiacTi OMOJIOTHH; YCTaHABIUBATE CBSI3b MEX/1y Pa3BUTHEM OHMOJIOTHU M COLIMAIBHO-
THYECKUMHU, OJKOJIOTHUECKUMH MpoOJieMaMy  UeJOBEUYeCTBa; CaMOCTOSITEIEHO
IIPOBOJUTH OMOJIOTHYECKUE HcciieoBaHus (HabmoeHne, u3MepeHue, SKCIIepUMEHT,
MOJIETUPOBAHKE) H TPAMOTHO O(GOPMIISITH MMOJXYUSHHbIE pe3yJIbTaThl; aHAIU3UPOBATH
UCIIOJIb30BaTh  OWOJIOTUYECKYI0 HH(POpPMAIMIO; IOJH30BAThCSl  OHMOJIOTUYECKOM
TEPMUHOJIOTHEH U CUMBOJIUKOM;

e pa3sBHTHE ITO3HABATEIILHBIX HHTEPECOB, HHTEJUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM B IpoIecce U3ydeHus MpoOJieM COBpEeMEHHON OMOIOTMYeCKON HayKHu;
IPOBEJICHUSI SKCIIEPUMEHTAIBHBIX HCCJIEOBAaHUM, pelleHMs] OMOJIOTHYecKUX 3ajiad,
MOJICJIUPOBAHUS OMOIOTHUYECKNX OOBEKTOB U IIPOLIECCOB;

e BOCHUTAHMEe YOEXIEHHOCTH B BO3MOXXHOCTH IIO3HAHMSI 3aKOHOMEPHOCTEU
JKUBOH IIPUPOJBI, HEOOXOAMMOCTH OEpPEeXHOro OTHOIIECHUS K Hel, COOJIOACHWS
TUYECKUX HOPM IIPH MTPOBEJICHUN OMOJIOTUYECKUX HUCCIISIOBAHMUIA;

¢ HCIOJIb30BaHHe NMPUOOPETEHHBIX 3HAHUU M YMEHHH B MOBCEJHEBHOMW >KU3HU
JUISL OLIEHKH ITOCJIEICTBUN CBOEH JIeTETbHOCTH M0 OTHOILICHUIO K OKPYIKAIOIIIeH cpene,
COOCTBEHHOMY  3JIOPOBBIO; BBIPAOOTKHM HABBIKOB  OKOJIOTMYECKOW  KYJIBTYPHI,
000CHOBaHUs U coOJIoAeHHs Mep podrutakTuku 3aboneBanuii 1 BUU-undeximu.



CONAEPKAHHUE YYEBHOI O IPEJMETA «bHOJIOI' UA»

BUOJIOI'USI KAK HAYKA.
METOJAbI HAYYHOI'O IO3HAHUSA

buosorus kak Hayka. Ompacau 6uonozuu, ee ceazu ¢ opyeumu Haykamu. OOBEKT
U3ydeHust OMOJIOTUU — Ouoorudeckue cucteMsl. OOIIue MpU3HAKU OHMOJIOTUYECKUX
cucteM. Pojib OMOIOTHYECKUX TeOpUid, UeH, rurnore3 B (GOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTUHBI MUpA.

KUIIETKA

Iuronoruss — Hayka o kierke. M.Ilneitnen u T.IlIBaHH — OCHOBOITOJIOXKHUKHU
KJIeTOYHON Teopur. OCHOBHBIE IMOJIOXKEHUSI COBPEMEHHOU KJeTOYHOM Teopuu. Poib
KJIETOYHOH Teopuu B (POPMUPOBAHUM COBPEMEHHOH €CTECTBEHHOHAYYHOU KapTUHBI
Mupa. Memoow: usyuenus Kiemxu.

XuMHUYeCKU cocTaB KiIeTKH. Makpo- u MukpoaseMeHTsl. CTpoeHrne U (QyHKIUH
MOJIEKYJT HEOpPraHMYeCKMX U OPraHMYeCKUX BEINeCTB. B3auMoCBsA3M CTpOEHHS U
GYHKIFH MOJIEKYJI.

Crpoenrie U (yHKIMM YacTel U OPraHOMIOB KIETKH. B3auMOCBSA3U CTPOEHHS U
GyHKIUH yacTedl ¥ OPraHOMJOB KIETKU. XUMUYECKUIH cOCTaB, CTpOEHHE M (PYHKIUH
XPOMOCOM.

Mmuoroobpasue kjeTok. IlpokapuoTrel U 3ykapuoTbl. Bupycel. Mepsbl
POMUITAKTUKA PACIIPOCTPAHEHHSI BUPYCHBIX 3a00JIeBaHUM.

OOMeH BelecTB U IMPEBpallleHHs] SHEPTUU B KIIETKe. DHEPreTUuecKuil oOMeH.
Craguu sHepreTudeckoro oomeHna. bpoowcenue u ovixanue. @orocunre3. CBETOBBIE U
TEMHOBBIE peakiu poTocuHTe3a. XeMocuHTe3. Poib XxeMoCHHTE3UpyIOUX OaKkTepuit
Ha 3emne. Ilmacruyeckuid obmen. ['enermueckas wuHpopmanus B KieTke. [eH.
['eneTnueckuii koa. buocuntes O6enka. MaTpuuHbIil xapakTep peakuuii 6uocuHTe3a.

KieTka — reHetudeckas eIuHHUIA >KUBOro. CoMaTHMyecKue U IOJIOBBIE KIIETKU.
XKu3HeHHBIM UK KIETKU: WHTepdaza u muto3. Pa3pl muto3za. Meiio3, ero ¢asbl.
Pa3BuTHE MOJIOBBIX KJIETOK Y PACTEHUU U )KUBOTHBIX.

IIpoBenenne GHOTOrHYECKUX HCCIeJOBAHMI: HaOIOIeHNE KIETOK pacTeHUl 1
JKUBOTHBIX I10JI MHKPOCKOIIOM; MPUTOTOBJIEHUE MUKPOIIPENapaToB, UX H3Y4YEHUE U
ONMCAHME; OIBITHl [0 ONPEACNICHUIO KATAIUTUYECKOH aKTUBHOCTH (PEPMEHTOB,
CpaBHHUTEJIbHAS XapaKTepUCTUKA KJIETOK PacTeHHM, *KMBOTHBIX, IpHOOB U Oakrepui,
npoyeccog bpodiceHuss U Ovixanus, (POTOCUHTE3a U XEMOCHHTE3a, MUTO3a M MeHo3a,
Pa3BUTHSI MOJIOBBIX KJIETOK y PACTEHUI U XKUBOTHBIX.



OPT'AHM3M

OIHOKJIETOYHbIE M MHOT'OKJIETOYHBIE OpPraHu3Mbl. TKaHu, OpeaHvl cucmemvl
Op2aHo8, UX 63auMOCE:A3b KAK OCHO6a yenocmHocmu opeanuzma. l'omeocrtas.
['erepotpodsr. Canpompoghul, napazumuot. ABTOTpOQBI (xemompoguvl u pomompoghor).

Bocmnpoussenenre oOpraHu3MoB, €ro 3HadyeHWe. becrosoe u  1mosioBoe
pasMHokeHue. OrmioforBopeHue. OINIONOTBOPEHHE Y IIBETKOBBIX pACTEHUM U
II03BOHOYHBIX  >XHBOTHBIX. Brernee U  BHYTpEHHEE  OIUIOJIOTBOPEHHUE.
WupuBuayasibHOE  pa3BUTHE  opraHu3Mma  (OHTOreHe3). OMOpHUOHAJIBFHOE U
nocTAaMOpHoHaNibHOe pa3BuTHe. [lpuunMHBI HapylleHUN pa3BUTHS OPraHU3MOB.
Kuznennvie yuxael u uyepedogarue nokoneHuu. IlocraencTBusi BIUSHUSI aIKOTOJS,
HUKOTHHA, HAPKOTHUECKUX BEIIECTB HA Pa3BUTHE 3apOJIbIIa YeJOBEKA.

HacnencTBeHHOCTh 1 K3MEHUYMBOCTH — CBOMCTBA OpraHu3MoB. | 'eHeTnka. MeTtoasl
reHeTuKkd. MeToapl HM3yUYeHHUs  HACJeACTBEHHOCTH  deyioBeka. [‘eHeTuueckas
TEPMUHOJIOTUSI ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH HaCJEeIOBAaHMS, YyCTaHOBJICHHBIE
I"'MenngeneM, #X IUTOJOTMYECKUE OCHOBBL. 3aKOHOMEPHOCTH CLIETIJIEHHOTO
HaciemoBanus. 3akoH T.Moprana. Omnpenenenue mnojsa. Tunet onpeodenenus noua.
HacnemoBanue, criemieHHOe ¢ ojioM. B3aumopelictBrue reHoB. [ @eHOTHIT KaK I1eJIOCTHAs
cucreMa. Pazseumue 3nanuii o ecernomune. I'enom uenosexa. XpoMOCOMHAS TEOPUS
HAaCJIeJICTBEHHOCTH. Teopus 2ena. 3aKOHOMEPHOCTHU U3MEHYHUBOCTH.
Monudukannonnas n3meHunBocTs. Hopma peakuun. HacnenctBeHHas H3MEHUYUBOCTS:
KOMOMHATHBHAS U MyTallMOHHAasl. Buibl MyTanuii, ux npuunssl. [locneacTsus BnusHus
MyTareHOB Ha OpraHu3M. Mepsl 3alMThl OKpYXKalolled cpeabl OT 3arpsi3HEHUS
MyTareHamu. Mepsl Tpo(UIaKTUKH HAClIeJICTBEHHBIX 3a00JIeBaHMi YyeIoBeKa.

Cenexuusi, ee 3amaun. Bxiiag H.M.BaBwioBa B pa3Butue cenekUUU. YYEHHUE O
IEHTpaxX MHOrooOpa3uss M IPOUCXOXKJEHUS KYJIbTYPHBIX pacTeHUH. 3aKOH
TOMOJIOTHYECKUX PSIAOB B HACIEJCTBEHHONW W3MEHYMBOCTH. MeETOIbI CEeeKLHH, HX
reHeTHYEeCKHe  OCHOBBL.  (OcobenHOcmu  celeKyuu  pacmeHull,  HCUBOMHDIX,
MUKpOOp2anu3mos. BUOTEXHOIJIOTHS, €€ HallpaBIeHUs. DTUYECKUE ACIEKThl Pa3BUTHS
HEKOTOPBIX UCCIIEIOBAHUI B OMOTEXHOIOTUH (KJIOHMPOBaHUE YeNIOBEKa, HAIIpaBIeHHOEe
U3MEHEHHE reHOMa).

IpoBenenue 6MONOrHYECKHX HCCIEIOBAHUI: COCTABICHHE CXEM CKPEILIBAHNUSI;
pelieHne reHeTUYecKUX 3aad; NOCmpOoeHue 8apuayuoHHo20 paoa U 6apuayuOHHOU
Kpueoii; BBISIBIIEHHE HCTOYHMKOB MYTareéHOB B OKpYyKawouiell cpene (KOCBEHHO),
U3MEHYHUBOCTH y 0COOEH OJHOTO BUIA; CpaBHUTEIbHAS XapaKTepUCTUKa OECIooro u
IIOJIOBOT'O Pa3MHOXKEHUSI, OTUIOJOTBOPEHHUS! Y LIBETKOBBIX PACTEHUHA U IO3BOHOUYHBIX
JKUBOTHBIX, BHEIITHENO W BHYTPEHHEIO OIUIOJOTBOPEHUSI, NOpo0 (Copmos), aHaIu3 U
OII€HKa DTHYECKUX aClIeKTOB Pa3BUTHS HEKOTOPBIX UCCIIeIOBaHUN B OMOTEXHOJIOTHUH.



BUJT

Jloka3areapCTBa SBOJIOIUU JKHBOW HPUPOAbI. bruoreHernyeckuil 3akoH. 3aKOH
3apOJBIIIIEBOr0 CXOACTBA.

PassuTHe 5BOJMIONMOHHBIX Haed. 3Hauenue pador K.JIunnes, ydenuss IK.-
b.Jlamapka, sBomrormonHoit teopun Y.Jlapsuna. Bug, ero xpurepuu. Ilomymsums —
CTpyKTypHas eaununa Buna. Yuenue Y.JlapBuna o6 sBostonuu. Posk 5BOIIOLMOHHOM
Teopud B (POPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHOHAY4YHOW KapTUHBI MHpA.
JIBIOKYIIFE CHIIBI SBOJTFOLIMH. (DOPMBI €CTECTBEHHOTO 0TO0pa. B3aMMOCBS3b NBHKYIINX
cun spooiuu. CuHTeTmueckass Teopusi 3Bosronuu. [lomymsimus — snemeHTapHas
eIUHMIIA DBONIOIUH. OJeMeHTapHble (akTopbl dSBoMOLMU. VcciaemoBaHus
C.C.YerBepukoBa. 3akoOHOMEpHOCMU HACNIC008AHUA NPUSHAKOE 8 NONYNIAYUAX PAZHO20
muna. 3axon  Xapou-Baunbepea. Pesynprarthl 3Bomonud. DopmupoBaHue
IpUCocobeHHoCTH K cpene oburaHums. OOpa3oBaHue HOBBIX BHIOB. CHocoOBI
Buzoo0Opa3oBanmst. CoxpaHeHHe MHOrooOpasusi BHJOB KaK OCHOBA YCTOWYUBOCTH
ouocdepsl.

Mukpo- U MakpodBoJIOLUs. Popmbvl 360n10YuUU (OUEEP2EHYUs, KOHEEP2eHYUS,
napannenusm). ITytu u nanpasienns ssosmonun (A.H. Cesepros, .1 .I1ImanerayseH).
[TpryrHbBI GHOJIOTMYECKOTo Iporpecca U ONOIIOTHUECKOro perpecca.

OTrnnunTeabHbIe TIPU3HAKY )XUBOTO. [ MIOTE3bI MPOUCX0XKICHHS )KU3HU Ha 3eMIIe.
Dmanvl 260moyuu  opzaruyeckozo mupa Ha 3emne. OcHOBHBIE apomMop(ho3bl B
DBOJIIOLMY PACTEHHM M KHUBOTHBIX. | MIOTE3bl MPOUCXOXAEHUS YeJOBEeKa. OTaIbl
SBONIOIIMK 4ejioBeka. [IpoucxoxaeHue denoBedyeckux pac. Kpumuka pacusma u
COYUANLHO20 0ap8UHUIMA.

IlpoBeaenne OUHOMOTHYECKHX HMCCJIEJOBAHMIi: BBIABICHUE apoMop(do30B,
UMOaaITauii, MPUCIIOCOOICHUI K cpefie OOUTaHusl Y OpraHu3MOB; HAOJIIOJCHUE U
onucaHue ocobeii Bujga 10 MOPGOJIOTHYECKOMY KPUTEPHUIO; CpPaBHUTEIBHAs
XapaKTepUCTHKa pa3HBIX BUAOB OJHOTO POAA IO MOP(OIOrHYECKOMY KPHUTEPHIO,
MCKYCCTBEHHOIO U €CTECTBEHHOro 0TOOpa, ()OpPM €CTECTBEHHOro oTOOpa, CIIoCO0O0B
BUI000pa30BaHusl, MUKPO- U MaKpOAIBOJIIOLUH, IyTeH M HAIpaBIEHUH DSBOJIOLUU,
aHaJlM3 W OIEHKa pAa3JIMYHbIX THUIIOTe3 BO3HUKHOBEHHUS JMKH3HU Ha 3eMie,
MIPOUCXOXKICHUSI YeJIOBeKa U (POPMUPOBAHHSI YEJIOBEUECKUX pac.

IKOCHUCTEMBbI

Dkonorudyeckue (GakTopbl, obwue 3aKOHOMEPHOCU UX BNUAHUA HA OP2AHUZMBL.
3axon onmumyma. 3axon munumyma. buonozuueckue pummor. Domonepuoousm.

[ToHsiTHst «OHOTEOIEHO3» M «IKOCHCTeMa». BujoBas M INpPOCTPAHCTBEHHAs
CTPYKTypa sKocucTeMbl. KOMIIOHEHTBI 5KOCUCTEMBI.

[TuieBble cBsA3M B dKOcUcTeMe. Tpoduueckue ypoBHU. Tunvi nuujegvix yeneil.
[TpaBuna sxosyioruueckoi nupamusl. KpyroBopoT BemiecTs U peBpalleHus SHEPIuu B



skocucteMe. CaMoperymsiiusi B SKOCUCTeMe. Y CTOMYUBOCTh U JIMHAMUKA DKOCUCTEM.
Cmaouu pazeumus osxkocucmemol. Cykyeccus.

Buocdepa — rnobanpHas skocuctema. Yuenue B.J. Bepnasnckoro o duocdepe.
Ocobennoctd pacmpezneneHus: 6uomaccel Ha 3emiie. bHoIOrMYecKkudt KpyroBOpOT.
Buozennas muzpayus amomos. DBomroiust 6uochepsl. I'1o6anbHble aHTPOIIOIEHHBIE
u3MeHeHus B ouocdepe. [IpobaemMa ycTOWIHBOTO pa3BUTUSL OHOCHEPBI.

IlpoBenenne OHOMOTHYECKHX HCC/AENOBaAHMIi: HaAOMIONEHHE M BBISABICHUE
IPUCIIOCOOJIEHUN y OPraHU3MOB K BIIMSHHIO PA3IMYHBIX DKOJIOTHYECKHX (DAKTOpOB,
a0MOTHYECKUX U OHOTHYECKMX KOMITIOHEHTOB DKOCHCTEM (Ha OTHAEJbHBIX IMpUMepax),
AQHTPOITOTEHHBIX M3MEHEHUH B DKOCHUCTEMaxX CBOEW MECTHOCTH; COCTaBJIEHHE CXEM
IepeHoca BEIECTB KM DJHEPrHH B DJKOCHCTeMaX (NMINEBBIX Lemed u ceTei);
CpaBHHUTEJIbHAS XapaKTePUCTHKA SKOCUCTEM M arpOIKOCHCTEM; OIIMCAHHE DKOCUCTEM U
arposKOCHCTEM CBOCH MECTHOCTH (BHI0BAsl M IIPOCTPAHCTBEHHAs CTPYKTYpa, CE30HHBIE
U3MEHEHUs, HaJM4Yde AHTPOIOreHHBIX H3MEHEHMi); HCCIeOBaHWE W3MEHEHUH B
DKOCHCTEMAX Ha OMOJIOTHYECKUX MOZENAX (aKBapuUyM); pELIeHHe 3KOJIOTHYEeCKHX
3a/1a4; cocmasiienue cxem Kpy2080pOmo8 y2nepooa, KUciopooa, azoma, aHalIu3 U
OLIEHKA IJI00aIbHBIX aHTPOIIOI'eHHBIX U3MEHEHHH B Orocdepe.

TPEBOBAHMS K YPOBHIO
MOATrOTOBKH BbIITY CKHUKOB

B pe3yavmame uzyuenus ouonozuu Ha nPOPUIbHOM YypOEHE YHEHUK 00JIIHCEH

3HATH/MOHUMAThH

e OCHOGHOIE NONI0YCeHUA OWOJIOTUUECKUX Teopud (KJIeTo4Hasi Teopus;
XPOMOCOMHAsI TEOPHSI HACJIEICTBEHHOCTH; CUHTETUYECKasi TEOPHS DBOJIIOLMU, TEOPHS
aHTpoIoreHe3a); yuyeHuil (o myTsx M HampasieHusx ssomonuy; H.M. Basuinosa o
[EHTPaX MHOroo0pa3us U MPOUCXOXKACHUs KyIbTypHBIX pacTtenuii; B.M. BepHaznckoro
o ©Owocdepe); cymHOCTh 3akoHOB (I.MeHzens; CLENIEHHOIO HacCJIeJOBaHMs
T.Moprana; TOMOJOTHYECKMX  PSJOB B  HACIEACTBEHHOHM  U3MEHYUBOCTH,
3apOJIBIIIIEBOI0 CXOJICTBA; OMOTeHETHYECKOIo); 3aKOHOMEPHOCTEH (M3MEHYMBOCTH,
CLIEIUIEHHOr'0 HacJIeJI0BaHUsI, HAacJIeJOBAaHUs, CUEILIEHHOIO C 10JIOM; B3aUMOIEHUCTBUSI
FEHOB M WX [MTOJOTHYECKMX OCHOB); IMpaBui (moMuHupoBanusi [ .Menpens;
DKOJIOTMYECKON MUPAMHUJIBI); TUIIOTE3 (YUCTOTHI FaMeT, CYILIHOCTH U IMPOUCXOXKIAECHUS
YKU3HH, IIPOUCXOXKICHUS YeJIOBEKA);

o cmpoeHue Ouonozuyeckux o00veKmoe: KIeTKH (XMMHUYECKHHA COCTaB U
CTpPOEHHE); T€HOB, XPOMOCOM, JKEHCKHX M MYXCKUX TraMeT, KJIETOK NPOKapuoT |
9YKApUOT; BUPYCOB; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIraHU3MOB, BHUIA H
DKOCHCTEM (CTPYKTYpa);

o CYUHOCHIb OUONI0ZUYECKUX NPOUECCO6 U AGNEHUW: OOMEH BEIECTB U
IpeBpalleHus] SHepTUu B KJETKe, (POTOCHUHTE3, IUIACTHYECKMHA M DHEPreTHYECKHM
oOMeH, OpOXKeHUE, XeMOCUHTE3, MUTO3, MEH03, Pa3BUTHE FaMET y IBETKOBBIX PACTEHHM



U TIO3BOHOYHEIX KHBOTHBIX, PAa3MHOKEHHUE, OIJIOJJOTBOPEHHE Y LIBETKOBBIX PACTEHHUH U
[IO3BOHOYHBIX JKHBOTHBIX, HWHIUBHAYyaJlbHOE pa3BUTHE OpraHuzMa (OHTOrEHE3),
B3aUMOJEHCTBME T€HOB, TIOJly4eHHWE TeTepo3uca, NOJUILUIOUAOB, OTJIAJECHHBIX
ruOpHUIOB, IEWCTBUE HCKYCCTBEHHOTO, JBIDKYILETO M CTaOMIM3UPYIOIIEro 0Tdopa,
reorpauueckoe ¥ OKOJOTHYECKOe BHJ000pa3oBaHME, BIHUSHHE 3JIEMEHTAPHBIX
(aKTOpOB 3BOJIIONKH Ha TeHO(OH] NOMYJIALUH, (POPMUPOBAHKE IPUCIOCOOIECHHOCTH K
cpefle OOUTaHUs, KPyrOBOPOT BEIIECTB M IPEBPALIEHMs SHEPIMU B DKOCHCTEMAX H
o6uocdepe, sBomonus 6uochepsr;

o COBPEMEHHYI0 OUOI02UUECKYIO MEPMUHONOZUIO U CUMBOLUKY)

yMeTh

e 00bACHAMDL: PONH OWOJIOTMUECKUX TEOpUH, WAEH, NPHUHLMIIOB, TUIIOTE3 B
(OpMHUpPOBAaHMKA COBPEMEHHON €CTeCTBEHHOHAyYHOM KapTHUHBI MHpPa, HAyIHOIO
MHUPOBO33PEHHUST; €IMHCTBO XUBOU U HEKUBOU IIPUPOABI, POJCTBO XKHUBBIX OPraHU3MOB,
UCIIOJIB3YsI OMOJIOTHYECKHE TEOPUHU, 3aKOHBI M IPABUIIA; OTPULATEIBHOE BIIHSHHE
AJIKOTOJIsl, HUKOTHHA, HAPKOTHYECKHX BELIECTB HAa pPa3BUTHE 3apoJblllla YEIOBEKa;
BJIMSIHHE MyTareHOB Ha OPTaHM3M YeJIOBEKa; B3AUMOCBS3H OPIaHU3MOB U OKPY KAFOIIEH
CpeIbl; IPHYUHBI DBOJIIOLIUU BUIOB, UeJIOBEKa, Onochephl, €JMHCTBA YEI0BEYECKUX pac,
HACJIEICTBEHHBIX M HEHACJIEICTBEHHBIX H3MEHEHMM, HACIIEJICTBEHHBIX 3a0O0JEeBaHUMH,
IeHHBIX ¥ XPOMOCOMHBIX MYTaIlUi, yCTOHUUBOCTH, CAMOPETYIISILUH, CAMOPA3BUTHUS U
CMEHBI DKOCUCTEM, HEOOXOIUMOCTH COXPAHEHUSI MHOTOOOpa3usl BUOB;

o YCMAHAGNUGAMD 63AUMOCEA3U CTPOEHMs M (YHKIMHA MOJIEKYJ B KIIETKE,
CTpoeHust U GYHKIUI OpraHOU/I0B KJIETKH; INIACTHIECKOT0 1 YHEPreTHUeCKOro ooMeHa;
CBETOBBIX M TEMHOBBIX peakiuil (pOTOCHHTEe3a; ABMXYIIMX CHUJI JBOJIIOLMM; IIyTEH U
HaITpaBJICHUH 3BOJIIOLINY;

o peuwams 33729y pa3HON CIIOKHOCTH 110 OHOJIOTUH;

o COCMAGIAMb CXeMbl CKPEIUBaHUs, MyTH IEepeHOCa BELIECTB U DHEPIUU B
sKocHucTeMax (IIeNy MUTAaHUs, UIIEBbIE CETH);

e OnuCbI6aMb KIIETKU PACTEHUN U KHUBOTHBIX (I10J] MEKPOCKOIIOM), 0CO0el BHIa
10 MOP(OJIOTHUECKOMY KPHTEPUIO, IKOCUCTEMBI U arPOSKOCUCTEMBI CBOEH MECTHOCTH,
TOTOBUTH M OITUCHIBATH MUKPOIIPENIapaThi;

e 6bLAGLAMb TIPUCIIOCOOJIEHUST Y OPraHU3MOB K CpeJie OOUTaHHUs, apOMOP(O3bI U
UAMOANANTAlMA Y PACTeHHM W JKMBOTHBIX, OTIMYUTENBHBIC NPU3HAKU SKUBOro (y
OT/JENBLHBIX OPraHU3MOB), aOMOTHYECKHEe U OMOTHYECKHE KOMIIOHEHTHI BKOCHCTEM,
B3aMMOCBSI3H OPTaHU3MOB B 9KOCHUCTEME, UCTOYHUKU MyTareHOB B OKPY’KalOIlleh cpesie
(KOCBEHHO), aHTPOIIOT'€HHbIE U3MEHEHHUSI B DKOCUCTEMAX CBOEr0 PErMoHa,

e uccnedoeamov OWOJOTHYECKHE CHCTEMBbl Ha OHOJIOTMYECKHUX  MOJIENX
(axBapuym);

e cpasHueams GUONOTHYECKHE O0BEKTHI (KIETKH pacTeHUH, )KUBOTHBIX, IPHOOB
1 OaKTEPHl, DKOCKHCTEMBI M arpO3KOCUCTEMBI), IPOLIECCHI U SIBICHUS (0OMEH BELIECTB Yy
pacTeHud W JKMBOTHBIX; IUIACTHUSCKHH W DHEpreTHdeckuil oOmeH; (OTOCUHTE3 U
XEMOCUHTE3, MATO3 U MEHO03; OECIIoNioe U MOJ0BOE Pa3MHOXKEHHUE; OIIIOJOTBOPEHHE Y



[IBETKOBBIX PpACTEHHH M IO3BOHOYHBIX JKMBOTHBIX; BHEIIHEE W BHYTpPEHHEE
OILUIOAOTBOPEeHHE; (POPMBI E€CTECTBEHHOI'O OTOOpa; MCKYCCTBEHHBIA W €CTECTBEHHBIN
0TOOp; CIIOCOOB! BUAO0OPA30BAHUS; MaKpO- 1 MUKPOIBOJIIOLIMIO; ITyTH U HAIIPABJICHUS
HBOJIIOLMH) U JIeJIaTh BBIBOJBI HA OCHOBE CPABHEHHS;

° QHANMU3UPOGAMb U OUEHUBAMDb PA3IUYHBIE THUIIOTE3bl CYIIHOCTH >XW3HH,
IIPOMCXOXKIEHHUs XKU3HHU U YEJI0BEKa, YeJI0OBEUECKUX pac, Iio0aabHble aHTPOIOTeHHEIE
U3MEHEeHUs] B Ouocdepe, STHUYECKHE AaCIEKThl COBPEMEHHBIX MCCIENOBaHUN B
OMOJIOTHYECKON HayKe;

° OCYUW{eCMEIIAMb CAMOCHOAMENbHOLI NOUCK DUON0ZUUeCKOU unhopmayuu B
PasNMYHBIX MCTOYHHMKAX (y4eOHBIX TeKCTaX, CIPaBOYHUKAX, HAYYHO-TIOIMYJISAPHBIX
U3JaHUSX, KOMIIBIOTEpHBIX 0a3zax, pecypcax WHTepHeTa) W IpUMEHATH €€ B
COOCTBEHHBIX UCCIIC/JOBAHHMSIX;

HCIOJIB30BATh NPHOOpPETEHHbIe 3HAHUSI H YMEHHsI B NPaKTHYECKOM
AesITeJIbHOCTH M MOBCeTHEBHOM MKH3HM JIJIs:

e IPaMOTHOTO O(OPMIICHHUS PE3yJIbTATOB OUOJOTHYECKHUX HCCIIEN0OBAHMIA;

e 000CHOBaHHMs U COOJIIOJEHMsI IIPaBUII IOBEJCHUSI B OKPYXKAIOIIEH cperie, Mep
Npo(UIaKTUKU PACIPOCTPaHEHUsI BUPYCHBIX (B ToM uucie BUY-unpeknun) u qpyrux
3a00JIeBaHHM, CTPECCOB, BPEJHBIX IIPUBBIYEK (KypeHHe, alIKOroJIn3M, HApKOMAaHUs );

e OKa3aHUs I[EepBOM IMOMOIIM IIPU TMPOCTYJHBIX H JPYruxXx 3a00JeBaHHUsIX,
OTpaBJICHUH THILEBBIMU MTPOTYKTAMHU;

e OIpe/ieNieHUs] COOCTBEHHOHW TIO3WIIMHM I10 OTHOIIEHHID K 9SKOJOIMYECKUM
npobJsiemMam, MOBEJEHUIO B IPUPOTHOM CcpeJie;

e OLEHKM OJTHYECKUX AaCHEeKTOB HEKOTOPhIX HCCIEeAOBaHUNA B  00JacTH
OuoTexHOJOruH (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOA0TBOPEHHE).



YyeOHo-TeMaTHYECKHH MJIAH

10 xaace
HaumenoBanue Tembl Bcero Teopust | Ilpaktuka DopMBbI KOHTPOJIS

Pasznen I. BBenenne B Kypc Omosiorumn 15 4. 14 1 Tekyuii KOHTPOJIH

1.1. Bsenenue. buosiorus kak Hayka 5 5

U ee MPUKJIATHOE 3HAYCHHH.

1.2. OOmue OMOJIOrHYECKUE SIBJICHUS U 10 9 1

METOJIbI HX UCCIIEOBAHUSI.

Pa3peu I1. Buocdepusbiii ypoBeHn 26 u. 25 1 Texymuii KOHTPOJIL

OpraHUu3ANUMU dKU3HHU. Oruer no nab. Pabote

KonTtposnbhas padota

2.1. Yuenne o 6uocdepe. 44 4

2.2. ITpoucx0XACHHUE XKUBOI'O BEILECTBA. 9u 9

2.3. buocdepa xax riobdanbHas 54 5

Ouocucrema.
2.4. YcnoBus xu3HE B 6uocdepe. 8 7 1

Paszpgen 111 buoreoneHoTHYECKHIA 29 4, 26 3 Texymuit KOHTPOJIb

YPOBEHb OPraHU3ALUH KH3HH: Ot4er no s1a6. padote

3.1. [IpupoHOE COOOIIECTBO KaK 19 18 1 KonTposnbHas pabora

OHOreoIeHO3 U HIKOCUCTEMA.

3.2. MHuoroo6pa3ue 6HOreoeHO030B U UX 10 8 2

3HaYECHHE.

Paznmen IV. IlonyasinuoHHO-BHAOBOH 35 4. 31 4 Texymuii KOHTPOJIb

YPOBEHb KH3HU. Otuer o nab. pabote
4.1. Buja u Bu1006pa3zoBaHue. 12 10 2 Koutponbras pabora

4.2. ITpouCX0XACHHUE U ITAIIBI BOJIOLUU 8 8

YeJIoBeKa.

4.3. Yuenne 00 3BOJIOLNHU U €I0 11 10 1

3HAYCHHUE.

4.4. Coxpanenue OuopasHoobpa3ust 4 3 1

HaCYIIHAsI 3a/1a4ya YeJI0BEYEeCTBA.




YyeOHO-TeMaTHYECKHUH MJIAH

11 kaace
HaunmenoBanue teMbl Beero | Teopus | IIpaktuka DOopMBI KOHTPOJIS

Pazgen I. OpranusMeHHbIil ypoBeHb 50 1. 42 8 Texymmiit KOHTPOIIb
OpPraHu3aUuM KU3HU. Otyer 1o jab. pabore
1.1. J)KuBoii opranusm Kak GMOJOrHuecKas 10 9 1 Konrpospras padora
cHcTeMa.
1.2. OcHOBHBIE 3aKOHOMEPHOCTH 18 13 5
HaCJIeIOBaHUS TPU3HAKOB.
1.3. OcHOBHBIE 3aKOHOMEPHOCTHU 10 9 1
U3MEHUYHUBOCTH.
1.4. Cenexuysi 1 OMOTEXHOJIOT U HA 6
ciryx0e yemoBedecTna.
1.5. IlapctBo Bupycsl, ero pasnoobpasue 6 5 1
U 3HAUCHHE.
Pazpen I1. Kiierounsblii ypoBeHb 25 1. 22 3 Tekymuii KOHTPOJIH
OpraHu3auM KU3HU. OtyeT 1o 71a6. padoTe
2.1. CtpoeHue ®uBOH KIETKH. 10 10 Konrponsras pabora
2.2. Ilpouiecchl )KU3HEACATEIBHOCTH 15 12 3
KJIETKH.
Pazpgean I11. MosiexkynasipHblii ypoBeHb 27 4. 24 3 Texymuii KOHTPOJIL
NPOSBJICHUS YKU3HH. OtyeT no y1a6. padore
3.1. Xumuueckasi opraHu3aius KJIeTKH. 10 9 1 KonTponbmas pabora
3.2. XUMHYECKHE TTPOLIECCHI B 14 12 2
MOJIEKYJISIPHBIX CHCTEMaX.

3.3. Ponp 1 3HAYEHUE I YEIOBEKa. 3 3

Mroro 10-11 kiaace: 207 184 23
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JIeKTPOHHBIE OCOOUS

l.

el A -

9,

buonorus. Obuas ouonorus 10 kinacc. ba3oBbli 1 yriayOsieHHbIH YPOBHHU.
Hasuratop. Mynsrumenuiinoe yue6Hoe nocobue. M.b. Aradonosa, B.U.
CuBOIJ1a30B.

buosnorus. O6mas 6uonorus 11 kiacc. ba3oBblit 1 yriyOJieHHBIA YPOBHH.
Hasurarop. Mynsrumenuiinoe yueOnoe noco6ue. U.b. Aradonosa, B.U.
CuBorsa3os.

buonorus 9-11 knaccel. Jlugakrudeckuii v pa3gaTodHblii MaTepHall.
buosiorust 6-11 (Yacrs 1,2).

buonorus. MynsrumeauitHoe conpoBoXkieHre ypokoB 7-11 kiacchl.
buosorus B 1ikoJsie. J1eKTPOHHBIC YPOKHU U TECTHI.

buosorust abutypuentry. EI'D.

buonorus. I'oroBumest x EI™D.

bonbas sauukinoneaust Kupuia u Medonust (2 nucka).

10.buonorus. 1C: Penerurop. Jlns abuTypueHTOB, CTapIICKITACCHUKOB U YUYHUTENEH,

11.buosorus, 6 — 11 knacc. Yacts 1,2.JlaGopatopublii mpakTHKyM.

12.01kpbiTas Ouosorust. Bepcust 2,5. Aprop kypca JI.M.MamoHTOB.
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