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INOACHUTEJIBHAS 3AIINCKA \

Pabouas nporpamma no npeamery «buosorust » paspaéorana B COOTBeTCTBHH C:
1.®enepanbabiM  3akoHOM Poccuiickoii ®eneparuu ot 29.12.2012 r. Ne 273 - «O6
obpaszoBanuu B Poccuiickoii deneparumy.
2.®I'OC ocHoBHOTrO 00MIEr0 00pazoBaHus (MpukKa3 MHUHHCTEpCTBA 00pa30BaHUS U HAYKH
Ne1897 ot 17.12.2010 . ¢ m3mMeHeHussMHU U gonodHeHUssMU oT 2020 roxa.)

3. OcHOBHOW 00pa3zoBaTeNbHON MPOTrpaMMOl OCHOBHOTO oOmero obpaszoBanus MBOY
«Oiickas CIL» (ITpukaz Ne 01_157 ot 1.09.2018 1.)
4. Yuebubim mianoM MBOY «Oiickas CHI»
5. IInanom BHeypouHoii nestenbHocTd MBOY «Oiickas CILI»
6.[lonoxennem MBOY «Oiickasa cpennsst mkona» «0OO0 opraHu3aluyd BHEYpPOUHOMU
nesTenbHOCTH oOydaromuxcs npu peanuzanuu GI'OC HayanbHOrO, OOIIEr0 U CPEeTHEro
o0pa3oBaHU.

Paboyas mporpamma cocTaBiieHa ¢ y4eTOM 0OOpyIOBaHHS LIEHTpa 0Opa3oBaHUs €CTECTBEHHO-

Hay4yHO HampaBiieHHOCTH «Touka pocTay.

Iemn ocBoenusi y4deOHoro mpeamera «buosiorus» Ha ypoBHe cpeaHero o01ero
oOpa3oBaHus.
® conuaiausanus 06yan0H1chs1 KaK BXOXICHHUC B MHUP KYJIBTYPbBl H COLOHUAJIBHBIX
OTHOIIIEHUH, OOecreunBaroliee BKIIOUEHHE Yy4allUMXCs B Ty WM UHYIO TPYyNIy WU
OOIIHOCTh — HOCHUTENsI €e HOpPM, LIEHHOCTEH, OpUeHTaluii, OCBAaUBAEMBIX B IPOIECCE
3HAKOMCTBA C MUPOM JKMBOW ITPUPOJIBI;
e TMpuOOIICHHE K IMO3HABATENBHON KyIbType KaK CHCTEME MO3HABATEIbHBIX (HAYUHBIX)
[IEHHOCTEH, HAKOIIJIEHHBIX 00IIeCTBOM B cpepe OMOTOrHUECKOi HAYKH.

O01mas xapakTepuCcTHKA y4e0HOI0 mpeaMera.

OpHol U3 BaKHEHIIMX 3a/1a4 dTana CpeHero (MOJTHOro) 001ero oopa3oBaHus SBISETCS
MOATOTOBKAa OOYyYalolmMXCsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKHM3HEHHOTO U
npodeccuoHansHOro Mytu. O0yJarommecs TOJDKHBI HAYYUTHCS CAMOCTOSATEIHHO CTABUTH LIETH
U ONpeNeisiTh TyTH WX JOCTH)KCHHS, WCIIONIB30BaTh MPHOOPETEHHBIH B IIKOJIC OIBIT
NEeSTENIbHOCTH B pEalbHOM KH3HHU, 32 paMKamMHu ydeOHoro mporecca. bonbpmioil Bkmam B
JIOCTIDKCHHUE TJABHBIX IieJiel cpenHero (MOJHOro) oOmero oOpa3oBaHUsS BHOCHUT H3YYEHHUE
OMOJIOTUH, KOTOPOE MPU3BAHO OOECTIEUUTH:

1) ¢dopmupoBaHHEe CHCTEMbI OHOJOTMYECKHX 3HAHWI KaK KOMIIOHEHTAa €CTECTBEHHO-HAy4YHOM
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTH OOYYAIONIMXCSA, WX HUHTE/UIEKTyaJbHOE H  HPABCTBEHHOE
COBEpIIICHCTBOBaHUE, (OPMUPOBAHHE y HUX T'YMAaHUCTHYECKHX OTHOIICHWH M SKOJIOTHYECKU
11eJIECO00Pa3HOTO OBEACHUS B OBITY U TPYIOBOM JCATEIHHOCTH;

3) BBIPAOOTKY MOHMMAaHHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH OWOJOTHH, a TaKXKe
dbopMupoBaHHE OTHOLIEHHS K OMOJIOTMM KaK BO3MOXKHOM oOjactu Oynaymied MpakTHdecKou
JIeATETbHOCTH.

[Tomumo »9TOrO, OWOJOrMYEeCKOe o0Opa3oBaHWE Ha CTaplield CTYNEHU MPU3BAHO
00eCreunTh:

* OPHEHTAIINIO B CUCTEME ITUYECKUX HOPM U IIEHHOCTEH OTHOCHUTEIILHO METOJIOB, PE3YJIbTATOB U
JTOCTHIKEHUI COBPEMEHHON OMOIOTHYECKON HAYKH;

* pa3BUTHE TO3HABATEIBHBIX KAYECTB JUYHOCTH, B TOM YHCIIC MO3HABATEIBHBIX WHTEPECOB K
W3YYEHHUIO 00IINX OMOIOTHYECKUX 3aKOHOMEPHOCTEH U CaMOMY MPOLIECCY HAYYHOTO MMO3HAHUS;
* OBJaJieHUE y4eOHO-TI03HABATEIbHBIMH U IEHHOCTHO-CMBICIIOBBIMH KOMITIETEHTHOCTSAMH JUISI
(dbopMUPOBaHUS MMO3HABATEIHPHON M HPABCTBEHHOUW KYIbTYpBI, HAYYHOTO MHPOBO33PEHHUS, a



TaKK€ METOJOJIOTHEH OHOJIOTMYECKOrOo OJKCIIEpUMEHTa M DJIEMEHTapHBIMH  METOAAMH
OMOJIOTMYECKUX UCCICIOBAHUIA;

* (OpMHPOBAHHE 3KOJOTUYECKOIO CO3HAHHWSA, LIEGHHOCTHOTO OTHOIICHHS K >KUBOM MPHPOJAE U
YEJIOBEKY.

OcoOeHHOCTh 1enenojiaranus Ha 0a30BOM ypOBHE 3aKIIIOYaeTCs B TOM, 4YTO IEJH
OpPUEHTHPOBAHBI Ha (POPMUPOBAHUE Yy ydalIuxcs OOIIeH KyJIbTyphl, HAY4HOTO MHPOBO33PEHHS,
MCIOJIb30BaHNE OCBOCHHBIX 3HAHUI U YMEHHI1 B IOBCEIHEBHON KU3HHU.

Taxkum o0pa3om, 6a30BbIi ypPOBEHb CTaHAAPTa OPUEHTUPOBAH Ha (popMUpOBaHUE OOIIEH
OMOJOTrHYEeCKON TPAaMOTHOCTH M Hay4YHOTO MHUPOBO33PEHMSI yUalIUXCcs. 3HAHUS, [TOJIyYEeHHbIE Ha
ypoKax OMOJIOTHH, TOJKHBI HE TOJIBKO ONPEACTUTh OO KYIbTYpHBIH YPOBEHb COBPEMEHHOTO
YyelloBeKa, HO M 00eCHeuuTh €ro aJIeKBaTHOE IMOBEJCHHWE B COBPEMEHHOM MHpE, MOMOYb B
peanbHOM KU3HU. B cBsA3M ¢ 3TUM Ha 6a30BOM ypOBHE 0C000€ BHUMAHHUE YJIEIIEHO COJEPKAHHMIO,
peanu3yronieMy r'yMaHU3aluio OMOJIOTHYecKoro 00pa3oBaHusl.

Nzydenne kypca «buonorusi» B 10—11 kimaccax Ha 6a30BOM ypOBHE OCHOBBIBACTCS Ha
3HAHUAX, TMOJIYUEHHBIX YYallUMHUCS B OCHOBHOHM IIKOJE, M HampaBlieHO Ha (opmupoBaHHE
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, IEHHOCTHBIX OPUEHTAIN, SKOJIOTUIECKOTO MBIIIICHHS
U 3I0pOBOro o0Opa3a »H3HH, HAa BOCIHTAHHUE OEPEKHOTO0 OTHOIIECHHUS K OKpYXKawlleh cpese.
HIMeHHO TI0ATOMY, HapsIy C OCBOCHHEM OOIIEOMOIOTHYECKHX TEOPHA, M3YUYEHHEM CTPOCHHS
OMOJIOTHYECKUX CHUCTEM Pa3HOr0 paHra CYIIHOCTH OCHOBHBIX OHOJIOTMYECKHX IPOLECCOB, B
porpaMMe yJeJIeHO CEpbe3HOe BHUMAHHE BO3MOYKHOCTH MCIIOJB30BAHMS MOTYYCHHBIX 3HAHUH B
MOBCE/IHEBHOM XKU3HU IS pelieHus npukiaanbix 3anad. [lpopunaktuka CI1NM/{a; nocnenctBus
BIIMSIHUSL QJIKOTOJIs, HUKOTHHA, HAPKOTUYECKHX BEIECTB HAa PAa3BUTHE 3apOJbIIIa YeJOBEKa,
BIIMSTHUE MYTareHOB Ha OpPraHU3M YeJIOBEKa; HAaclleJICTBEHHBIE OOJIE3HU YeIOBEKa, UX MPUUHHBI
U TpoQWIAKTUKA; MEIUKO-TEeHETHYECKOEe KOHCYJIbTHPOBAHWE; BIHMSHHE 4YellOBeKa Ha
9KOCUCTEMBI; TJ00ANbHBIE SKOJOTMYECKHE MPOOJIIeMbl W MYTH MX PEIICHUS;, MOCIEACTBHI
JEeSITeTLHOCTH YeNIOBEeKa U OKPY)KAIOLIeH Cpelbl; MpaBujia MOBENEHUS B NMPHPOIHON Cpee;
OXpaHa MPUPOBI U PAIlMOHAIBHOE UCTIOIb30BAHUE MPUPOTHBIX PECYPCOB — 3TU U JPYTUe TEMBI
MIOMOTYT CEeTOJHSIIHAM IIKOJBHUKAaM KOPPEKTHO aJalTHPOBAThCS B COBPEMEHHOM OOIIECTBE U
UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUSI B COOCTBEHHOMN KHU3HH.

Jlns moBbIieHus: 06pa30BaTENbHOTO YPOBHS M MOJTYYEHHS] HaBBIKOB IO MPAKTHUYECKOMY
UCIOJIb30BaHUIO TIOJTYYEHHBIX 3HAaHUN B paboueil mporpaMmme npe1ycMOTPEHO BBIMOIHEHUE psaa
7a00paTOPHBIX W MPAKTUYECKHX pPadOT, KOTOPHIE IPOBOASTCS IOCIE COOTBETCTBYIOIIETO
MHCTPYKTaXa M O3HAKOMJICHHS Y4YalllUXCsl C MpaBUIaMH TeXHUKH Oe3omacHocTH. [IpoekTHas
NesITeIbHOCTh W y4acTHe B  JIUCKYCCHSX, OpPTraHM3alus BBICTABOK M COBMECTHAS
HccleoBaTenbckas paboTa crocoOCTBYIOT (POPMUPOBAHUIO KOMMYHUKATHBHBIX HABBIKOB.

B nanHo# paboueil mporpamMmMe mpexycMaTpUBAeTCs Pa3BUTHE BCEX OCHOBHBIX BHIIOB
JESITENIbHOCTH, MPEJICTABICHHBIX B MPOrpamMMax JAJisi OCHOBHOTO o01iero oopazoBanus. OmgHaKoO
CoJIepKaHue TPOrpaMM JJisi CpeHel (MOJIHOM) MIKOJIBI UMEET OCOOCHHOCTH, OOYCIIOBIIEHHBIE
KaK IpeIMETHBIM COJEp)KaHHEM CHCTEMBI CpelHero (MOoJHOro) obiero odpa3oBaHus, TaK H
BO3PACTHBIMU OCOOEHHOCTSIMU 00YJarOIIIXCsl.

B crapmeM moapoCTKOBOM BO3pacTe BEAYLIYIO pPOJIb HWIPACT JEATeNbHOCTh 110
OBJIQ/ICHUIO CHCTEMON HAayYHBIX MOHITHH B KOHTEKCTE MPEABAPUTEIHHOTO MPO(hecCHOHATBHOTO
CaMOOMPE/ICICHUs. YCBOCHHE CHCTEMbl HAYYHBIX TMOHATHHA (HOPMUPYET THI MBIIIJICHHUS,
OPUEHTHPYIOMINN MTOJAPOCTKA HA OOMIEKYIBTYPHBIE 00pa3Ibl, HOPMBI, STAIOHBI B3aUMOICHCTBHS
C OKPYXKAIOIIUM MHPOM, a TaKXKE€ CTAHOBUTCS HMCTOYHHUKOM HOBOTO THUIIA IMO3HABATEIHHBIX
UHTEpECOB (HE TOJBKO K (akTamM, HO U K 3aKOHOMEPHOCTSIM), CPEICTBOM (HOpPMHUPOBAHUS
MHUPOBO33PEHUSI.

B 10 xe Bpems Bo3pacT 15—17 neT — 3T0 mepuoj MoApOCTKOBOIO KpU3UCa, KOTOPHIH
CBSI3aH C Pa3BUTHEM CAaMOCO3HaHUS, YTO BIMSET Ha XapakTep yueOHOH nestenbHOCTH. st
CTapUINX TMOJPOCTKOB TMO-TIPEKHEMY aKTyallbHa ydeOHas NesATeNbHOCTh, HalpaBlIeHHas Ha
camopa3BUTHE U caMooOpa3oBaHHe. Y HHX HPOAOKAIOT pPa3BUBAThCA TEOPETHUECKOE,
dbopManpHOE U pedIIeKCUBHOE MBIIUICHHE, CIOCOOHOCTh PAaCCyXIaTh THIIOTETHKO-



JNENTyKTUBHBIM ~ CIIOCOOOM, aOCTPaKTHO-JOTMYECKH, YMEHHE ONEepUpOBaTh  T'MIIOTE3aMH,
pedrekcuss Kak CrnocoOHOCTh aHAIM3UPOBATh M OIICHHWBATh COOCTBEHHBIC HHTEIUICKTYyalbHbIE
oIepaluu.

[lcuxomoruyeckuMu ~ OCOOEHHOCTSAMH  IOJPOCTKOBOTO  BO3pacra SABIISIFOTCS
LeJIenolaraHie ¥ NOCTPOSHUE KU3HEHHBIX IUIAHOB BO BPEMEHHOM NEpCIIeKTUBE, T. €. HauboJee
BbIpa)kK€Ha MOTHUBAIIMSI, CBA3aHHAs ¢ OyaylIel B3pOCIOn XKHU3HbI0. B 3TOM Bo3pacTe pa3BuBaeTcs
CHOCOOHOCTh K CaMOCTOATENbHOMY IUIAHUPOBAHHUIO Y4YeOHOW JEesATEeIbHOCTH, IOCTPOEHUIO
cOOCTBEHHOI 00pa30BaTENLHON TPACKTOPHH.

OCOOEHHOCTBIO MOPOCTKOB SIBJIAETCSI IMOCTENEHHBIH OTXOA OT MPSIMOI0 KOINMPOBAHUS
OLICHOK B3POCIBIX K CaMOOILIEHKE, BCce OoiblIas omopa Ha BHYTPEHHHE KPUTEPUH.
[IpencraBienus, Ha OCHOBAaHUU KOTOPBIX Y MOAPOCTKOB (POPMUPYIOTCS KPUTEPUU CAMOOLIEHKH,
npuoOpeTaloTcss B XOA€ O0CO00H JedaTenbHOCTH — camorno3HaHus. OCHOBHOWM (opmoit
CaMOIIO3HAHUS MOAPOCTKA SIBJISETCS CpaBHEHHE ce0s C JAPYrMMH JIIOJBMH: B3POCIBIMH,
cBepcTHUKamMH. [loaTomy Oosbllioe 3HAYeHME HAa JaHHOM JTane OOydYeHHs HUMEIOT
CaMOCTOSTENIbHbIE TBOPUECKUE pabOThI, TO3BOJIAIOLINE OPOCTKY
IPOSIBUTH U PA3BUTh CBOM CIIOCOOHOCTH.

OnHO M3 HOBOOOpa3oBaHUM MOAPOCTKOBOIO BO3pacTa — YYBCTBO B3pOCIOCTH,
BKJIIOUEHUE BO BIIOJHE B3pPOCIYK) HWHTEIJIEKTYaJIbHYIO JESTEbHOCTb, KOTJa HOJPOCTOK
UHTEpeCcyeTCs ONpeAeiIeHHON o0JIacThbl0 HAayKd WIM HCKYCCTBA, INIyOOKO 3aHUMasCh
camooOpa3oBaHreM. BaxxHeiilee 3HaYeHHE B ATOT IEPUOJ] MPUOOPETAaeT KOMMYHUKATHBHAS
nesTenbHocTb. OOLasch B MEPBYIO O4Yepelb CO CBOMMU CBEPCTHMKAMM, IMOAPOCTOK IOJIy4aeT
HEoOXoauMBbIe 3HaHUS O XHU3HH. OYEeHb BAXHBIM ISl TOAPOCTKA SBISETCS MHEHHE O HEM
IpynIbl, K KOTOpoi OH npuHaanexuT. CaM (akT NpUHAIICKHOCTH K ONpPEIEICHHON TpyIre
IpUaeT €My JONOJHUTENIbHYI yBepeHHOCTh B cebe. [lomoxkeHue moapocTtka B rpymnmne, Te
Ka4yecTBa, KOTOpble OH MPUOOpeTaeT B KOJUIEKTUBE, CYIIECTBEHHBIM 00pa3oM BIMSIOT Ha €ro
MIOBEJICHUECKUE MOTHBEI.

Bce 3tn ocoOeHHOCTH MOJAPOCTKOBOrO BO3pacTa YYTE€Hbl HpH (OPMYIUPOBAHUU
Pa3IMYHBIX TUIOB 33J]aHUH B Y4€OHO-METOINIECKOM KOMILJIEKCE IO
O6MOoJIOTHH, peaTn3yoLeM JaHHYI0 pabouyro porpaMmmy.

Mecrto yuyeOHoro npeavera B YueoHom miiane MbOY «Epmaxosckas CLI Ne 2.

«buonorusi» u3yyaercs Ha ypoBHE CpeJHEro oOIiero oOpa3oBaHus B KauecTBE y4eOHOIO
npenmera B 10-11-x knaccax. [Iporpamma paccurtana Ha 68 yacoB mo yueOHOMy ruiaHy (1 vac
B HEJIENI0). YPOBEHb U3yUeHHUs YI4eOHOr0 MaTepurana - 6a30BBIi.

VY4eOHblil npenMeT «bUOoIOrHs» OTHOCUTCS K MpeIMeTHON obnactu «EcTecTBeHHBIE HAyKM»
(BXOAMT B YHUCIO y4eOHBIX NMPEAMETOB IO BBIOOPY M3 00S3aTENbHBIX MPEAMETHBIX 00JacTel,
JIOTIOJTHUTEBHBIX y4eOHBIX IMPEeIMETOB, KYpCOB IO BBIOOPY OOMIMX JIsi BKJIIOUYEHHUS BO BCE
yueOHbIE TUIaHBbI).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

JInuHoCTHBIE pe3yJIbTAThI.

-peanu3any  ITHYECKUX YCTAHOBOK IO OTHONIEHUIO K OHOJOTUYECKHUM OTKPBITHSM,
WCCJICIOBAHMSIM U UX PE3yJIbTaTaM;

-IPU3HAHUS BBICOKOM IIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUSIX, 3/I0POBbS CBOETO M APYTUX
JFO/IeH, pealn3aliiil YCTaHOBOK 3JI0POBOTO 00pa3a KU3HH;

-OopMUPOBAHHOCTHU MTO3HABATEILHBIX MOTHBOB, HAIIPABIICHHBIX HA IMOTYYEHHE HOBOTO 3HAHMS B
00J1acTH OMOJIOTHH B CBSI3H C OyayIiei mpodecCHoHaTbHOM NI TEIbHOCTHIO HIIH OBITOBBIMU
npo0OiieMaMu, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOT03/I0OPOBBS M SKOJIOTHUECKOH
0€30MacHOCTH

MertanpeaMeTHble pe3yJibTaThl.



-OBJIa/ICHHE COCTABJISIOUIMMH HCCIIEI0BATENbCKON U TPOEKTHOM 1eATEIbHOCTH, BKIIIOYast
YMEHUS BUJIETh MPOOJIEMyY, CTABUTh BOTIPOCHI, BBIIBUTATh TUIIOTE3bI, aBATh ONPEIEICHUs
HOHATHUH, KI1accu(puUUpoBaTh, HAOIIO1aTh, IPOBOIUTH SKCIIEPUMEHTHI, 1€J1aTh BHIBOJIBI U
3aKJIIOYCHHS, CTPYKTYPUPOBATh MaTepHuall, OObSICHITH, JOKA3bIBaTh, 3AIIUIIATE CBOU HJIEH;

- yMeHue paboTarh ¢ pa3HbIMU UCTOUHUKAMHU OMOJIOTHYECKONW MH(POPMALIMU: HAXOIUTh
Ononorn4e6cKkyro HH(GOPMAIMIO B Pa3IMYHBIX HCTOYHUKAX ( TEKCTE yueOHUKA, HAy4HO-
HOIYJISIPHOM JUTEeparype, OMOJOrMUeCKUX CI0BapsAX U CIPAaBOYHHUKAX ), aHAIIU3UPOBATh U
OLIEHUBATh MH(POPMAIINIO, TPEOOPA30BBIBATH HHPOPMAIUIO U3 OJHOM (HOPMBI B IPYTYIO;

- CIOCOOHOCTh BBIOMPATh LIEJIEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JEHCTBUAX U MOCTYIIKAX
110 OTHOLIEHMIO K KMBOM MPUPOJIE, 30POBbIO CBOEMY U OKPYKAIOILIUX;

- YMEHHE aJIeKBATHO MCIIOJIb30BaTh PEYEBBIEC CPEIACTBA ISl AUCKYCCUU U ApIyMEHTALIMKU CBOEH
MO3UIMH, CPABHUBATh PA3HbIE TOUKH 3PEHUS, ApIYMEHTUPOBATh CBOIO TOUKY 3PEHMSI, OTCTaNBaTh
CBOIO TO3ULIMIO.

IIpenmerHblie pe3yJibTaThl.

«BBIIyCKHUK HAYYUTCH — 0230BbIil YPOBEHb»

— packpbIBaTh Ha MpHUMEpax pojib OMONOTHU B (POPMUPOBAHUM COBPEMEHHON HaydyHOU
KapTHUHBI MUPA U B IPAKTUYECKOM EATEIBHOCTH JIIOEH;

— MOHUMATh U ONMUCHIBATH B3aUMOCBS3b MEXKIY €CTECTBEHHBIMM HayKaMu: OHOJIOTHEH,
($u3KKON, XUMHUEH; yCTaHABIMBATh B3aUMOCBSI3b IPUPOIHBIX SBJICHUN;

— IIOHUMAaTb CMBICI, pa3IM4aTh U  ONUCBHIBATH CHCTEMHYIO CBSI3b  MEXKAY
OCHOBOITOJIATAIONIMMH OMOJIOTHYECKUMH TIOHSTHSAMHU: KIJIETKA, OpPraHu3M, BHUJ, JKOCHCTEMa,
ouocdepa;

— HCIIOJIb30BaTh OCHOBHBIC METOJIbI HAYYHOTO IO3HAHHUS B YUEOHBIX OHMOIIOTHYECKHUX
UCCIIEIOBAaHMSIX, IPOBOAUTH HKCIIEPUMEHTHI 110 U3YUEHUIO OMOIOTNYECKUX OOBEKTOB U SIBJICHUIH,
OOBSICHATB PE3YNIbTaThl 3KCIIEPUMEHTOB, aHATM3UPOBATH UX, (POPMYIUPOBATH BHIBOJIBI,

— (opmynupoBaThb T'MIIOTE3bl HAa OCHOBAHHMU IPEAJIOKEHHOH  OHONIOrHYecKoin
nH(pOpMalLMU U NpeAiaraTb BApUaHThl IPOBEPKU THIIOTES;

— CpaBHMBATh OMOJIOTHUECKUE OOBEKTHI MEXAy COO0O0M MO 3a/laHHBIM KpUTEpHUSIM, AeaTh
BBIBOJIbI K YMO3AKJIFOUEHHS Ha OCHOBE CPAaBHEHUS;

— 000CHOBBIBaTh €IMHCTBO XHBOW M HEKUBOW MPHUPOJBI, POACTBO KUBBIX OPraHHU3MOB,
B3alMOCBSI3M OPraHU3MOB M OKpY>Karolleil cpeibl Ha OCHOBE OMOJIOTHYECKUX TEOPUit;

— IPUBOJUTH MPUMEPHI BELIECTB OCHOBHBIX I'PYII OPraHUYECKUX COECIMHEHUHN KIIETKH
(OenKoB, KUPOB, YIIIEBOIOB, HYKJICMHOBBIX KHCIIOT);

— pacro3HaBaTh KJIETKU (IIPOKAPUOT M HYKAPUOT, PACTEHUH M JKUBOTHBIX) MO OMHMCAHUIO,
Ha CXEMaTHYeCKUX HM300pa’KEHUSX; YCTAHABIMBATH CBSA3b CTPOEHHUS U (YHKIIMI KOMIIOHEHTOB
KJIETKH, 000CHOBBIBaTh MHOT000pa3ne KIIETOK;

— pacro3HaBaTh MOMYJSALUIO U OMOJOrMYECKUN BUJ [0 OCHOBHBIM IPU3HAKAM;

— ONHUCHIBATh (DEHOTUI MHOTOKJIETOUHBIX PACTEHUN U KHUBOTHBIX 110 MOP(OIOrHYECKOMY
KpUTEPUIO;

— 00BACHATH MHOT0OOpa3ue OpraHu3MOB, IPUMEHSIS SBOIOLIMOHHYIO TEOPHIO;

— KJ1acCU(pUIIMPOBaTh OHONIOrHuecKkre 0ObEKThl HA OCHOBAHUU OJHOTO MJIM HECKOJBbKUX
CYIIECTBEHHBIX MPU3HAKOB (TUIBI MUTaHUSA, CIOCOOBI JIBIXaHUSI U PA3MHOXKEHHS, OCOOCHHOCTH
pa3BUTHSA);

— 00BSACHATH IPUUUHBI HACIIEICTBEHHBIX 3a00JIeBaHUI;

— BBISBJISITH U3MEHUYUBOCTh Y OPraHU3MOB; OOBSCHATH MPOSBICHUE BUI0B U3MEHYUBOCTH,
UCIIONB3YSl  3aKOHOMEPHOCTH U3MEHUUBOCTH; CpaBHMBATh HACJIEICTBEHHYIO "
HEHACJIEJICTBEHHYIO H3MEHUNBOCTD;

— BBIBIATH Mopdosiornyeckue, (GU3MOJOTHUECKUE, IOBEIEHUYECKHUE aJlanTaluu
OpPraHU3MOB K Cpejie 0OMTaHUs U IEUCTBUIO SKOJIOTHUECKUX (aKTOPOB;

— COCTaBJISITh CXEMBbI IIEPEHOCA BEIIECTB U DHEPTUHU B IKOCHCTEME (IIeTIH ITUTaHUs);

— TPHUBOJUTH JIOKA3aTelIbCTBA HEOOXOIMMOCTH COXpaHEHHs Ouopa3zHoOOpaszusi aJis
YCTOMUYMBOTO Pa3BUTHUS U OXPaHbl OKPYKAIOLICH CPEbI;



— OLIEHUBATh JIOCTOBEPHOCTb OMOJIOrMYECKOM WH(POpPMALMU, TMOITYYEHHOW W3 pa3HbIX
UCTOYHUKOB, BBIACTATh HEOOXOAMMYIO HH(GOpMAIMIO JUIsI HCIOJb30BaHUS €€ B y4eOHOM
JEeSITEIbHOCTH U PELICHUH NPAKTHUECKUX 3a]1a4;

— MPEJCTaBIATh OMOJOIMUYECKYI0 HH(OPMALUI0 B BUJIE TEKCTa, TaOiuipbl, rpaduka,
JarpaMMbl 1 J1eJ1aTh BbIBO/IbI HA OCHOBAHUU NIPE/ICTABICHHBIX JaHHbIX;

— OILIGHUBATh POJIb JOCTH)KEHUH T€HETHKH, CEJIEKINU, OMOTEXHOJIOTUU B MPAKTHYECKON
NeSITeIbHOCTH YeJIOBEKA U B COOCTBEHHOM KU3HU;

— OOBSICHATH HEraTUBHOE BIMSHHUE BEIIECTB (QJIKOTOJI, HUKOTHHA, HAPKOTUYECKHUX
BEIIIECTB) Ha 3apO/IbIILIEBOE PA3BUTHE YEIOBEKA,;

— OOBSICHATD [TOCIIEACTBUS BIUSHUS MyTareHOB;

— 00BACHATH BO3MO’KHBIE IPUUMHBI HACIIEICTBEHHBIX 3a00JI€BaHUI.

BoinmyckHuk Ha 6230BOM ypOBHeE IOJYYHT BO3MOKHOCTh HAYYUTHCS:

— JlaBaTb HayyHoe OObsACHEHHE OuosorndeckuM (¢akram, IpoleccaM, sBICHHSM,
3aKOHOMEPHOCTSIM, UCHOJIb3Ysl OMOJIOrMUECKHE TEOPUH (KIETOUHYIO, IBOJIOLIMOHHYIO), YUEHUE O
6uocdepe, 3aKOHbI HACJIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUUBOCTH;

— XapaKTepHu30BaTb COBPEMEHHBIE HAIIPABJICHUS B Pa3BUTHH OMOJIOTHU; OIHUCHIBATH UX
BO3MOYKHOE HMCII0JIb30BaHHUE B IIPAKTUYECKOM IEATEIbHOCTH;

— CpPaBHUBATH CIIOCOOBI ICJICHUSI KJIETKU (MUTO3 1 MEHO03);

— pemath 3a7ayd Ha noctpoeHue ¢parmenrta BTopoi nenu JHK no mpemioxxeHHOMY
¢parmenty nepsoit, uPHK (MPHK) no yuactky /IHK;

— pelaTth 3a/a4d Ha OIpeAeieHUE KOJIMYECTBA XPOMOCOM B COMATUYECKUX U IOJIOBBIX
KJIETKaX, a TAK)Ke B KJIETKaxX Iepes] HayauoM JefieHus (Meio3a Ui MUTO3a) U 110 €ro OKOHYaHUU
(JU11 MHOTOKJIETOYHBIX OPTaHU3MOB);

— peliaTth TeHETUYECKUE 3a/ladyl Ha MOHOTMOPUIHOE CKPELIMBAaHUE, COCTABIIATH CXEMBI
MOHOTUOPUJHOTO  CKpCLIUBAHMs, NPUMEHSSI 3aKOHbl HACJIEJICTBEHHOCTH U  HUCHOJb3Ys
OMOJOrNYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY;

— YCTaHaBIIMBaTb TUIl HACJIEIOBAHUSA M XapaKTep NPOSABICHUS NPU3HAKA MO 3aJaHHOU
CXEMe€ POJOCIOBHOM, MPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH;

— OLICHMBATh pE3yJbTaThl B3aUMOJECHCTBUS 4YEJIOBEKAa M OKPYKAIOLIEH Cpensl,
IPOrHO3MPOBATh BO3MOXKHBIE TMOCHEACTBHS JIEATENbHOCTH YEJIOBEKa JUIsl CYIIECTBOBAaHUS
OTJENIbHBIX OMOJIOTHYECKUX OOBEKTOB U LIEJIBIX TPUPOIHBIX COOOIIECTB.

COJAEPKAHUE ITPEIMETA

Paznen 1 BUOJIOTUSA KAK HAYKA. METOJAbI HAYUYHOT' O ITIO3HAHMUS (3 1)

Tema 1.1 KPATKASA WCTOPUA PA3BUTUA BUOJIOTUU. — CUCTEMA
BUOJIOTMYECKUX HAVK

OObexT u3yueHus: 6uonoruu — >xuBas npuponaa. Kparkas ucropus pazsutus Ouosioruu. Ponb
OMOJIOTHYECKUX TEOpHil, ujaeH, rumnore3 BGOPMUPOBAHHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
cuctembl Mupa. Crucrema OMONIOrMYECKUX HayK.

Tema 1.2 CYIIHOCTDH 1 CBONCTBA XXHWBOT'O. YPOBHU OPI' AHU3AITVIM 1 METO/IbI
[TO3HAHUMA )KMBOU ITPUPO/IbI

CyminHocts ku3HU. OCHOBHBIE CBOWMCTBA >KMBOM Martepud. JKuBas npupoia Kak CII0XHO
OpraHMU30BaHHAasl UEPAPXUYECKAs CUCTEMA, CYILECTBYIOIIAs B

IIPOCTPAHCTBE M BO BpeMeHU. buonormyeckue cucrtembl. OCHOBHBIE YpPOBHU OpraHU3allud
JKUBOU Marepuu. MeTobl MO3HAHUS KUBOU IIPUPOJIBL.



Paznen 2 KJIETKA (11 yacoB)
Tema 2.1 UICTOPUS U3YUEHU S KJIETKU. KJIIETOUHAS TEOPUA

Pa3Butne 3nanmii o kierke. Paboter P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P.
Bupxosa. Kierounas reopus M. llIneinena u T. llIBanna.

OCHOBHBIE TOJIOKEHHUSI COBPEMEHHOM KJIETOYHOM Teopuu. Posb KiI€TOYHOM Teopuu B
(opMHpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAYUYHOM KaPTUHBI MUDA.

Tema 2.2 XUMUYECKUI COCTAB KJIETKH

EnuHCTBO 3JIEMEHTHOIO XMMHUUYECKOTO COCTaBa KMBBIX OPraHM3MOB KaK JOKa3aTeIbCTBO
€MHCTBA NMPOUCXOKICHHUS KUBOU MpHUPoabl. OOIIHOCTE KUBOM U HEKUBOU MPUPOJIbI HA YPOBHE
XAMHYECKHUX 3JIEMEHTOB. OpraHoressi, MAaKpO3JIEMEHTHI, MHKPO3JIEMEHTHI,
YIbTPAMHUKPO3JIEMEHTHI, UX POJIb B AKU3HEAEATEIbHOCTH KIETKU U opranu3Ma. Heopranmueckue
BemecTBa. Bojga kak KoabiOenb BCEro JKMBOrOo, OCOOCHHOCTH CTPOCHMSI M CBOMCTBA.
MuHepanbHble cOJIM. 3HAaUEHHE HEOPTAHUYECKUX BEILIECTB B )KM3HU KIIETKH U OpraHu3ma.

Opranuueckue BeEUIECTBA —  CJOXHBIE  YIVIEPOACOJEpKAIIUEe  COCAUHEHUS.
HuskoMounekynsipHble U BBICOKOMOJIEKYJIIPHBIE OPIrAaHUYECKUE BEIIECTBA.

Jlunuapl. YriaeBoapl: MOHOCaxapubl, rnojaucaxapuibl. benku. HykiienHOBBIE KHUCIIOTHI:
JHK, PHK. VYnaBoenue wmomnekynsl JIHK B knerke. [lpuHumnuaneHOe CTpoeHHUE U POJb
OPraHMYECKHX BEUIECTB B KIIETKE U B OPraHU3ME YEIIOBEKA.

Tema 2.3 CTPOEHUE DYKAPUOTHUYECKOM U ITPOKAPUOTHYECKOM KJIETOK

Knerounass memOpana, mutomiasma, sapo. OCHOBHBIE  OpraHOWABI  KJIETKHU:
SHJIOMIa3MaTHYeCKast CeTh, ammaparT [ ombIKM, JU30COMBI, MHMTOXOHJPHUH, IIACTUIBI,
pI/I6OCOMI>I. q)yHKIII/II/I OCHOBHBIX YacTed U OpraHoOna0B KJICTKH. OCHOBHBIE OTJINYHS B CTPOCHUU
KUBOTHOW M paACTUTENBHOW KJIETOK. XPOMOCOMBI, UX cTpoeHue u ¢yHkuuu. Kapuotur.
3HaueHue MOCTOSHCTBA YKCIa U (POPMBI XPOMOCOM B KJIETKaX.

[Tpokapuornueckas kierka: popma, pazmepsl. PactipocTpanenue u 3HaueHue 0akTepuil B
npupoze. CTpoeHne 6akTepuaIbHON KIETKH.

Jlabopamopuvie u npakmuueckue pabomul
CpaBHEHHE CTPOEHHUS KJIETOK pacTeHUl M  >KUBOTHBIX.
IIpuroroBneHue U ONMCaHNE MUKPOIIPENAPATOB KIETOK PACTECHUH.

Tema 2.4 PEAJIU3AIIS HACJIEJICTBEHHON MTHO®OPMAIIH B KJIETKE

JIHK — Hocurtens HacieACTBEHHOM HMH(popManuu. ['eHeTH4ecKuil KoJ, ero CBOWCTBA.
I'en. buocunres Genka.
Tema 2.5BPYCBHI

Bupycel — Heknetounas ¢opma xku3HH. OCOOEHHOCTH CTPOCHUS M PAa3MHOXKEHUS.
3HaueHue B MPHUPOJE U KU3HMU YeloBeka. Mepbl NpodUIaKTUKUA PAaCIpOCTPAHEHUS BUPYCHBIX
3aboneBanuil. [Ipodunaxtuxa CITN/da.

Paznen 3 OPITAHU3M (20 uacoB)

Tema 3.1 OPTAHN3M — EJAMHOE LEJIOE. MHOI"OOBPA3ME XXNBbIX OPTAHU3MOB

Mmuoroo6pasue opranu3mMoB. OTHOKJIETOYHBIC U MHOTOKJIETOUHBIE opraHu3Mbl. KomoHun
OJHOKJIETOYHBIX OPraHU3MOB.



Tema 3.2 OBMEH BEIIECTB U ITPEBPAIIIEHUE DHEPT M

DHepreT4eckuii  OOMEH — COBOKYIHOCTh pEaKIMi PACIICIUICHUS  CIOXHBIX
opraHuueckux BemecTB. OCOOEHHOCTH PHEPreTUUECKOro oOMeHa y rpuboB U OakTepuil.

Tunel mutanus. ABToTpodsl U rerepoTpodnl. OcobeHHOCTH OOMEHa BEIIECTB Y
JKUBOTHBIX, pacTeHul u O0akTepuid. [Inmactuyeckuii oOmMeH. @OTOCUHTES.

Tema 3.3 PASMHOXEHUE

Jenenue kietku. MHUTO3 — OCHOBa pOCTa, pereHepaluy, pa3BUTHA U OECIOIOro
pa3MHOkeHus. PazMHOXKeHHe: Oecrosoe U moinoBoe. TUIbI 0€CIIONOoro pa3MHOKEHUS.

[TonoBoe paszmuoxkeHue. OOpa3oBaHUE TOJOBBIX KJIETOK. Meiio3. OImIogoTBOpeHUE y
JKUBOTHBIX M pacTeHUi. buosiornueckoe 3HaueHUE OINIONOTBOPEHUSA. ICKYCCTBEHHOE ONBUICHUE
Yy PacT€HUU U OIUIOJJOTBOPEHUE Y JKUBOTHBIX.

Tema 3.4 UHANBUAY AJIBHOE PA3BUTUE OPI'TAHN3MOB (OHTOI'EHE3)

[Ipsimoe u HempsMoe pa3BUTHE. DMOPHOHAIBHBI M MOCTIMOPHOHAIBHBIA TEPUOJIbI
pasButus. OCHOBHBIE 3Tallbl SMOpUorenesa. [IpuunHel HapylIeHU pa3BUTUSL OPraHU3Ma.

OnToreHe3 uenoBeka. PempoayKTUBHOE 3I0pOBbE; €ro 3Ha4YeHHe s Oyaymmx
nokosieHuil monei. [locnencTBust BIMSHUS aJIKOroJisd, HUKOTHHA, HAPKOTUYECKUX BELIECTB Ha
pa3BUTHE 3apO/biia yenoBeka. [lepropl mocTaMOPUOHAIBHOTO Pa3BUTHSL.

Tema 3.5 HACJIIEACTBEHHOCTDH 1 UBMEHUYHMBOCTb

HacnencTBeHHOCT, M M3MEHUMBOCTh — CBOICTBa opraHu3ma. |'eHeThka — Hayka o
3aKOHOMEPHOCTSAX HACIEJACTBEHHOCTH U HM3MEHYMBOCTH. [. MeHaenb — OCHOBOMOJIOXHHUK
TeHeTUKU. 3aKOHOMEPHOCTH HaclieloBaHus, ycTaHoBieHHble I'. Menaenem. MoHOruOpumaHoe
ckpemmBanue. [lepBroiil 3akoH MeHaenss — 3aK0H JOMUHUpPOBaHuA. Bropol 3akoH Menaens —
3aKOH pacHieryieHusl. 3aKOH YHUCTOTHl ramer. JuruOpuaHoe ckpemmuBaHue. TpeTwil 3akoH
MeHnenss — 3aKkOH HE3aBUCHUMOTO HACIEIOBaHUA. AHAIU3UPYIOIIEE CKpEIIMBaHUE.
XpomocoMHast  Teopust  HaciencTBeHHOCTH. ClLEIIeHHOe  HacleJOBaHUE  IPU3HAKOB.
CoBpemeHHbIE TpEACTaBICHUS O T'eHe M reHome. BsaumopeiictBue reHoB. ['eneruka mona.
[TonoBsle xpomMocombl. CLEMIEHHOE C MOJIOM HacleAoBaHUE. 3aKOHOMEPHOCTU W3MEHYMBOCTH.
HacnenctBenHass w HeHAcneJACTBEHHas W3MEHUYMBOCTh. MoauduKalMoHHas W3MEHYHUBOCTD.
KomOuHaTuBHAasT ¥ MyTallMOHHas HM3MEHYMBOCTh. Mytanuu. Tumbl myranuil. MyrtareHHbIe
dakTophl. 3HaUYE€HWE TEHETUKH JUIsi MEIUIMHBI. BiusHue MyTareHOB Ha OPraHH3M YeJIOBEKa.
Hacnencrennbie 00Ne3HN YeOBEKA, MX MPUUMHBI U TPOPUITAKTHKA.

Jlabopamophvie u npakmuyeckue pabomul

CocraBiieHH€e MPOCTEUIINX CXEM CKPEIIUBAHUS.

Pemenue snemMeHTapHBIX TEHETUUECKHUX 3a/1a4.

N3yueHnne n3aMEeHUYUBOCTH.

BrisiBieHre HICTOYHUKOB MYTareHOB B OKPYXarollen cpeie (KOCBEHHO) U OIIEHKA BO3MOKHBIX
MOCJIC/ICTBUI WX BIIMSIHUSI HA OPTaHHU3M.

Tema 3.6 OCHOBBI CEJIEKIIUW. BUOTEXHOJIOT WA

OCHOBBI CEJIEKIMU: METOAbl M JIOCTH)KEHMS. ['eHeTnKa — TeopeThyeckas OCHOBa
cenekuuu. Ceneknus. Yuenue H. M. BaBuioBa o 1eHTpax MHOTooOpasus M MPOUCXOKICHHS
KYJIBTYPHBIX pacTeHuH. OCHOBHBIE METOJIbI CENEeKIUU: THOpUAN3AINs, UCKYCCTBEHHBIN 0TOOD.
OcHOBHBIE TOCTH)KEHHUS U HAIPaBJIEHUS Pa3BUTHSI COBPEMEHHOM CENEKLINN.



bruotexHonOrus: MOCTMXKEHHS W TIEPCIICKTUBBI Pa3BUTHA. [ ©HHasT WH)KCHEPHS.
Knonuposanue. ['eHeTnuecku MOIU(PHUINPOBAHHBIC OPTaHU3MBI.

OTUYECKHE acCleKThl pPa3BUTHS HEKOTOPBIX  HCCICAOBAaHMH B  OMOTEXHOJIOTHH
(KJIOHMpPOBAHUE YEIIOBEKA).
Jlabopamopnvle u npakmuueckue pabomoi
Ananus u OICHKA O9TUYCCKHUX ACIICKTOB PA3BUTHA HCKOTOPBIX I/ICCJICI[OBaHI/Iﬁ B 6I/IOTCXHOJIOI‘I/II/I

11 KJIACC

Paznen 4. Bua (21 gac)
Tema 4.1. MICTOPHS DBOJIFOIIMOHHbBIX UJIEM
Hcropust 3BOMIOIMOHHBIX HCH. Pa3BuTtre OHMONOTMU B JOJAPBUHOBCKUN TEpHOJA. 3HAYCHHE
pabot K. Jlunnes, yuenus XK. b. Jlamapka, Teopun XK. KroBre. [Ipeanocbuiku BO3HUKHOBEHUS
yuenua Y. Jlapsuna. DBosmonuonHas teopus Y. [apsuna. Posb 3BONIOLMOHHOW TEOpUU B
(bOopMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOUN KapTUHBI MHPa
Tema 4.2. COBPEMEHHOE 5BOJIFOHUOHHOE YUYEHUE
Bun, ero xpurepun. Ilomymsuust — CTpyKTypHasi €IMHHIIA BHJAA, CAMHHUIIA SBOJIOLNH.
CunHteTnueckass TEOpHUs SBOMIOUMU. J[BHXKyIME CHIbl 3BOJIOLMH: MYTAl[MOHHBIA MPOLECC,
MOMYJISIIIMOHHBIC  BOJIHBI, W30JIALNS, €CTECTBEHHBIM OTOOp; WX BIMSHUEC HA TeHO(OH]T
MOMYJSIIHUK. J[BHKYIUN U CTAaOUIM3UPYIOMIMN €CTECTBEHHBIA OTOODP. AlanTaluy OpraHu3MOB K
YCIIOBUSIM OOWMTaHUsSI KaK Pe3yNbTaT JIEHCTBUS €CTECTBEHHOTO oTOOpa. BumooOpazoBaHue Kak
pe3ynbTaT 3Bontonuu. CrocoObl ¥ MyTH BUI000pa3oBanusa. CoxpaHeHHe MHOTrooOpas3usi BUIOB
KaK OCHOBa YCTOWYMBOTO pa3BUTHsAOMOC(hEphl. [TaBHBIC HAIMPaBJICHHUS SBOJIOIMOHHOTO
nporecca. buonorudeckuii nporpecc u 6uonorunueckuit perpecc. IIpuunmHbl BEIMUpaHUs BUOB.
JlokazaTenbCcTBa 3BOJIIOIMN OPTraHUYECKOTO MUPA.
Jlabopamopnvle u npakmuueckue pabomoi
Ornucanne ocoOeit Buaa no Mophoaorudeckomy KpUTepuIo.
BrisiBienre n3MEHYMBOCTH Y 0COO€H OJTHOTO BUJA.
BrisiBienue npucnocoOaeHui OpraHu3MoB K cpeie OOMTaHMUS.

Tema 4.3. TIPOUCXOXJEHUE XXU3HU HA 3EMIJIE

PazButue npencrabnennii 0 BO3HUKHOBeHUHU ku3HU. OnbiTel @. Penn, JI. [lactepa. ['umoresst o
MPOUCXOXKAEHUH KU3HU. COBpEMEHHbIE B3IVIsABI HAa BO3HUKHOBEHUE KU3HH. Teopus
Omnapuna—XodnzeitHa. Y clI0)KHEHUE )KUBBIX OPTaHU3MOB Ha 3eMJIe B MPOIECCe IBOTIOIUH.
Jlabopamopnvie u npakmuyeckue pabomul

AHaNu3 1 OLIEHKA Pa3JIMYHbIX TUIIOTE3 MPOUCXOKACHUS )KU3HU.

Tema 4.4.TTPOUCXOXJIEHUE YEJIOBEKA

['unoTe3sl mpoucxoxaeHus uenoBeka. [lonoxeHnne yenoBeka B CUCTEME JKUBOTHOTO MUpa (KJ1acc
Mnunekonuratomue, otpsn [Ipumatsl, pox Jlronu). DBomronus denoBeka, OCHOBHBIE dTarbl. Pack
yenoseka. [Ipoucxoxaenne yenoBeueckux pac. BupoBoe e1MHCTBO YENOBEYECTBA.
Jlabopamopnwvie u npakmuueckue padoomot

BrisiBiIeHHE MPU3HAKOB CXOJICTBA 3apOJIBIIIEH YEIOBEKA U IPYTUX MIIEKOMUTAIOIINX KaK
JI0KA3aTeJIbCTBO UX POACTBA. AHAIN3 U OLIEHKA Pa3JIMYHbBIX THUIIOTE3 TPOUCXOKICHUS YEIOBEKA

Pa3nen 5. 9xocucremsbr (13 yacon)

Tema 5.1.9KOJIOT'MYECKHUE ®AKTOPEI

Opraam3sm u cpema. [lpeamer u 3amayM  SKOJIOTHH. ODKOJOTHYECKHE (DAKTOPBI  CpeIbl
(abmoTtnueckue, OWOTHYECKHE, AQHTPONOTCHHBIE), WX 3HAUEHHWE B JKU3HH OpPraHU3MOB.
3aKOHOMEPHOCTH BJIUSHUSA IKOJIOTHYECKUX (PAKTOpPOB HA OpPTraHW3Mbl. B3anMOOTHOIIEHUS



MEKIy OpraHu3Mamu. MeKBHIOBBIC OTHOIICHHUS: Mapa3sHTU3M, XHIIHHYECTBO, KOHKYPCHIIHS,
cuMO103

Tema 5.2.CTPYKTYPA DKOCUCTEM

BuioBas u mpocTpaHCTBEHHAs CTPYKTypa dKocucTeM. ITuineBsie CBSI3U, KPyroBOPOT BEIIECTB U
IPEBPAICHHS SHEPTUH B DKOCUCTEMaX. [IpUUMHBI YCTORYMBOCTH M CMEHBI SKOCHCTEM. BinsHue
YeJI0BeKa Ha SKOCHCTEMBI. MICKYCCTBEHHBIE COOOIIECTBA — arpOIICHO3BI.

Jlabopamopnule u npakmuueckue pabomoi

CocraBicHHE CXEM Nepe/aun BEeIIeCTBA U SHEPTuH (IeTell MUTaHus ) B 3KOCUCTEME

BbIsiBIIeHHE aHTPOIIOT€HHBIX H3MEHEHHH B 9KOCUCTEMAaX CBOCH MECTHOCTH.

CpaBHHTEIbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCHCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.
Pelenre 5KOIOrMYECKHX 3a/1a4.

Tema 5.3. BUOCDEPA — I'JIOBAJIBHA S1 DKOCHUCTEMA

buocpepa — rmobanbHast sxocuctema. CoctaB W cTpykrypa Oumocdepsl. Yuenme B. W.
Bepnanckoro o Ouocdepe. Pomp xuBbIX oOpranusMoB B Ouochepe. buomacca 3emum.
Buosoruyeckuit KpyroBopoT BEHIECTB (Ha IpUMeEpe KPYrOBOPOTA BOJIbI M YIIIEPOJIa)

Tema 5.4.BMOCOEPA N YEJIOBEK

buochepa u uenoBek. [1oOanbHBIE 5SKOJIOTMYECKHE TPOOIEMBI M TYTH HX pEIICHHS.
[TocnencTBUsL AEATENBPHOCTH YEJIOBEKAa JUIsl OKpyXkaromied cpensl. [IpaBuna moBeneHus B
npupoHO# cpene. OxpaHa IpUpPOJIbI M PAMOHATLHOE UCTIOJIb30BAHUE IPUPOIHBIX PECYPCOB.

Jlabopamopuvie u npakmuyeckue pabomul
AHanu3 ¥ OlleHKa MOCIeACTBUIM COOCTBEHHOI IeATENBHOCTH B OKpY Kalolel cpee.
AHan3 ¥ O1leHKa TI100aThbHBIX KOJOTHYCCKHUX TPOOJIEM U ITyTeH UX PEIICHHS.



TEMATHYECKOE INTAHUPOBAHHUE

11 kaacc BopommJios A.Jl.

Ne Tema ypoka IJ1aH (paxr
.1
1. PazButne 6uosiornu B 10AapBUHCKUN TTepuo . PaboTsl 1.09
K.JIunnes
2. OpomonunonHas Teopus XK. b. Jlamapka 8.09
3. Bxoanasi KOHTPoOJIbHAsSI padoTa 15.09
4, [Ipeanoceuiku pa3sutus Y. JlapBuHa 22.09
5. OBosmononHas reopus U. Jlapsuna 29.09
6. Bun. Kpurepun u ctpyktypa 6.10
7. [Tomynsitust — CTPyKTypHAas €IMHUIA BUAA U 3BOJIOIUU 13.10
8. ®DaKTOPBI IBOTIOLUN 20.10
9. EcrecTBeHHBI 0TOOp — IITaBHAs ABMXKYIIAst CUIIA BOJIOIHN 27.10
10. AjanTanuy OpraHu3MoB K YCIOBUSM OOUTaHUs 10.11
11. BunoobpazoBanue 17.11
12. CoxpaneHnue MHOT00Opa3us BUIOB 2411
13. Jloka3zaTenbcTBa IBOJIIOLIMK OPraHUYECKOT0 MUpa 1.12
14. [TpakTrueckas padota Nel «OcHOBHBIE 3aKOHOMEPHOCTH 8.12
HBOJIFOLIM»
15. Pa3Butue npencraBieHnil 0 IPOUCXOKIECHUH KU3HU Ha 15.12
3emie
16. CoBpeMeHHbIE NIPEACTABIIEHUS O BOSHUKHOBEHUU JKU3HU 22.12
17. Pa3Butue xu3Hu Ha 3emiie 29.12
18. ['MnoTe3bl MPOUCXOXKACHUS YETTOBEKa 12.01
JlaGopatopHas paboTta Nel «AHanu3 U OlIEHKa Pa3TUYHBIX
TUIIOTE3 IPOUCXO0XKICHUS YETIOBEKA»
19. [Tono>keHne yeaoBeKa B CUCTEME JKUBOTHOIO MUDA. 19.01
20. OBOJIIOHUS YEIOBEKA. 26.01
21. YenoBeueckue pacsl. 2.02
22. [Tpaktuyeckas padota Ne2 «[IpoucxoxaeHne yenoBeKay. 9.02
23. Opranusm u cpena. DKoJOrHuecKue (pakTopsl. 16.02
24, AobuoTrueckue GpakTopbl Cpepl. 2.03
25. Buotnueckue pakropsl cpeabl. CTpyKTypa SKOCHCTEM. 9.03
26. [Tumiessie cBsizu. KpyroBopoT BelecTs v SHEPTUH B 16.03
HKOCHUCTEMAX
[Tpaktuyeckas pabora Ne3 «CoctaBieHue cxeM neperadn
BelIecTB (Leneil MUTaHus)»
27. IIpomexyTouHas aTTecTanus. 30.03
28. [TprunHBI yCTOMYMBOCTH U CMEHBI SKOCUCTEM 6.04

[IpakTuueckas pabora Ne4 «PemieHne 3K0I0rHUECKUX




3amau»

29. BiusHune yenosBeka Ha 3KOCUCTEMBI 13.04

30. JlaGopaTtopHnas pabora Ne2 «CpaBHUTEIbHAS 20.04
XapaKTePUCTHKA MPUPOIHBIX SKOCUCTEM U arpOdIKOCUCTEM
CBOEH MECTHOCTH)

31. Buocdepa — rodansHas sKocucTeMa. 27.04
32. Pob s)kMBBIX OpraHu3MoB OHocdepe 4.05
33. OCHOBHBIE 3KOJIOTHYECKHUE MPOOJIEMbl COBPEMEHHOCTH, 11.05

IIyTH UX PELLICHUS

34. [TpakTraeckast pabota Ne 5 «AHaU3 1 OLIEHKA TTI00ATBHBIX 18.05
9KOJIOTHYECKUX MPOOJIEM U MYTEH UX PELICHHS

Ilpunoscenue 1.

MartepuanbHo-TeXHUUYECKOe 00opyaoBanue LlenTpa 0OpazoBaHus €CTECTBEHHO-HAYYHON
HarpaBJIeHHOCTH «Touka pocTay, UCIOIb3yeMOe I MPOBEACHUS 1a00paTOPHBIX U
MPAaKTHYECKUX pabdoT.

Hudposas n1adoparopust no 6mo10rum (y4eHu4ecKas)

OO6ecnieunBaeT BBINOJIHEHUE Ta00paTOPHBIX Pa0OT HA ypoKax Mo OMOJIOTUH B OCHOBHOM IIKOJIE U
IIPOEKTHO-UCCIIE0BATENbCKON NEATEIBHOCTH YUaIllUXCsl.

Kommiekranus: becipoBoiHO# MyIbTUIATYUK 1O OMOIOTHH € 5-10 BCTPOCHHBIMU JaTYUKAMU:
HaTtunk BnaxHocTH ¢ quanaszonoM usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH ¢ AWamna3oHoM u3Mepenus He yxe yem oT 0 go 180000 ik

Hatuuk pH ¢ nuamnaszonom usmepenus He yxe uem ot 0 1o 14 pH

JlaTunk TeMnepaTypbl ¢ JUana3oHoM u3MepeHus He yxxe ueM oT -20 go +140C

JlaTyrk TeMnepaTypbl OKpYXKaroIlel cpesibl ¢ IMana3oHoM U3MEpeHus He yxke deM oT -20 110
+40C

AKkceccyapsr:

3apsigHOe yeTpoiicTBO ¢ kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 10 AKCILTyaTaliuu uQpoBoii 1aboparopuu

[Mudposast Buneokamepa ¢ METAIUTMUECKUM IITATUBOM, pa3perienue He meree 0,3 Mmouke
[Iporpammuoe obecriedeHue

Metoaunueckue pekoMeHaanuu He meree 30 paboT

YnakoBka

Hanmuaure pycckosi3pIuHOTO caiiTa MOAAeP KU, HATUIHE BUICOPOIIUKOB.

Hudposas n1adoparopust no pusnossoruu (mpoGuiIbHbIN YPOBEHbD)

ObecnieunBaeT MPOBEICHUE UCCIIEAOBAHMS 1O (DYHKIIMOHHMPOBAHUIO YEJIOBEYECKOTO OPTaHU3Ma.
Kommnekrauus: becnpoBogHON MynbTHAATYHUK 11O (PU3HOIOTHU C 5-10 BCTPOSHHBIMHU
natynkamu: Jlarauk aprepuanbHoro nasieHus (0...250 MM pT. CT.)

JlaTumk mynbca ¢ uana3zoHoM u3MepeHus He yxe dem ot 30 no 200 ya/mMun

JaTuuk TemmepaTypsl Tejla ¢ IHAa30HOM U3MEPEHUS He yxe yeM oT +25 no +40C

JlaTyuK 4acTOTHI ABIXaHUs C AUANA30HOM H3MepeHus He yxe 4eM oT 0 1o 100 uukios/MuH
Jlatuuk yckopeHus ¢ mokaszartensimMu +2 g; +4 9; +8 g



OtnenbHbIE YCTPOUCTBA:

Hatunk OKI' ¢ nuanazonom uzmepenus e yxxe uem ot -300 1o +300 mB)
JlaT4yuk cuimomep ¢ AuanazoHoM u3MepeHus He yxke yem ot 0 mo 40 H
JlaT4rK OCBEIICHHOCTH C Juana3oHoM u3Mepenus He yxxe 4yem ot 0 mo 180000 nk
Axceccyapsl:

Kab6enr USB coegunutenbHblit

3apsiHOe yeTpoicTBO ¢ kKabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOJICTBO IO 3KCILTyaTaluy MU poBoi JadbopaTopuun
[TporpamMmmHoe obecrieueHuE

Meroandeckue pekoMeHaanuu e meree 20 padot

Haynure pyccKosi3pIMHOTO caiTa MoAAEPKKH

Hanuure BuaeopoanuKoB.

Ipunooicerue 2.
[TepeueHs J1abOpaTOPHBIX PadOT M MPAKTUICCKUX 3aHITUH.

Ilepeuenn J1adopaTopHbIX padoT u npakTHyeckux 3auaTuii (10 kaacc).

Ne HaumenoBanue pador KoauuyecrBo | Ilepeyenb o0opynoBanus
4acoB
1. | JIaGoparopHas padora Nel 0,5 CBeToBBIE MUKPOCKOIIBI,
«CpaBHEHHE CTPOCHUS KIIETOK U(PPOBOK MUKPOCKOTI,
PaCTeHMIA, KUBOTHBIX». nabopaTopHoe 000pyI0OBaHHE
2. | Ilpaktugeckas padora Nel 0,5 Paznarounslii MaTepualt:
«CocraBieHue MPOCTEUIITNX CXEM 3aJJaHusI JJIS1 COCTABJICHUS
CKpeniuBaHus (POIOCIOBHBIX)». CXEM CKpEILIMBaHHUS.
3. | Ilpaktuueckas padora Ne2 «Pemienue 0,5 Pa3narounslii Matepuai:
3JIEMEHTAPHBIX T€HETHUECKUX 3a1au» 3aJa4uu ISl pereHusl.
4. | Ilpaktuueckas pabota Ne3 0,5 Hudposas mabopatopust Mo
«BbIsBIIEHNE HCTOYHUKOB MYTareHOB B ouosioruu:
OKpY>Karolen cpejie (KOCBEHHO)». -JlaT4MK BIaKHOCTH
-JlaTunk ocBeIIeHHOCTH
-JlaTuuk Temmeparypsr ot —20
1o +140 °C
- JlaTunk Temneparypsl
oKpykarotei cpeast ot —20
no +40 °C

Ilepeuenn J1adopaTopHbBIX padoT M NpakTHYecKuX 3aHsaTuii (11 kaacc).

HanmenoBanue pador Ilepeyenn o0opynoBanust
IIpakTudeckas padora Nel «OcHOBHBIE CBeTOBBIE MUKPOCKOIIBI, IIHPPOBOI MUKPOCKOTI,
3aKOHOMEPHOCTH HBOJTIOLIUI nabopaTopHOe 000py/TOBaHHE
IIpakTuueckas pabora Ne2 «I[IpoucxoxaeHue Hudposas nabopaTopust 110 OMOJIOTHH:

YEIIOBEKaY.
Ludposas sabopaTopusi Mo GU3NOJIOTHH

[Ipaktnueckas padota Ne3 «CocraBieHue cxem

nepeaayy BemecTB (1Iereil MUTaHus )» Ludposas naboparopus 1o skonoruu




[Ipaktnueckas padota Ne4 «Pemenne
9KOJIOTHYECKUX 3a/1aD»

[Tpaktuueckas padora Ne 5 «AHanu3 v OLleHKa
r1100aIBHBIX SKOJIOTHYECKHUX MPOOIIEM U MyTel uX
peLICHU»

JlaboparopHas padota Nel «AHanu3 U OIlCHKA
Pa3INYHBIX THITOTE3 MPOUCXOXKICHHS YCTTOBEKA

JlaGopaTtopnas padota No2 «CpaBHHUTEIBHAS
XapaKTepUCTHKA MPUPOTHBIX IKOCUCTEM H
arposKOCUCTEM CBOCH MECTHOCTHUY

Pa3narounslii Mmatepuait:
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