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[MOACHUTEJIbHA A 3AIINCKA

HopmaTtuBHYI0O TIpaBOBYIO OCHOBY HACTOAIICH NPUMEPHOM 00pa3oBaTeNbHONW MPOrpaMMbl IO
yueOHOMY Kypcy

«EcTecTBO3HaHME)» COCTABISIOT CIEIYIOIINE JOKYMEHTHI:

e OenepanbHblil 3akoH OT 29 aekadpst 2012 1. Ne 273-03

¢ «O06 o6pazoanuu B Poccuiickoit deneparumn» (nanee — denepanbHbIi 3aK0H 00 00pa3oBaHUN);

e [Ipuka3 MunucrepcTBa o6pa3oBanus u Hayku Poccutickoit @eneparuu ot 17 gexadbps 2010 r. Neo
1897 «O0 yTrBepkaeHUU (enepaabHOro rocyIapcTBEHHOIO 00pa3oBaTEeIbHOIO CTAaHAAPTa OCHOBHOTO
o01rero o0pa3oBaHUs»;

e [IpumepHas ocHOBHasi oOpa3oBaTebHas MporpaMmma OCHOBHOIO 00Iero oopasoBanust (peieHue
benepanbHOro y4eOHO- METOINYECKOTO OOBEIMHEHHA 10 o0meMy o0pa3oBaHUIO  OT 8 ampens
2015 r., mporokon Ne 1/15 (B penakiuu mporokona Ne 1/20 ot 4 deBpans 2020 r.).

[Tpumepnast oOpazoBarenbHass mporpamma 1o ydeOHoMy Kypcey «EctectBo3Hanme» (maimee —
mporpaMma) paspaboTaHa Ha OCHOBE (DyHJZaMEHTaJbHOTO fAApa COAEp)KaHUd oOIero oOpa3oBaHMUs,
TpeOoBaHUH (enepaabHOro TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO OOIIEro
o0Opa3oBaHMs K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHMs 1O BCEM y4eOHBIM IpeaMeTaM (B 4acTH TPEOOBAaHUU K pe3ysibTaTaM y4eOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKIa — Ouonorud, ¢usuku, xumuu), I[Iporpammsl dopMupoBaHus
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUIA.

B mporpamme  coOmrogaercs — MPEeMCTBEHHOCTh € (eaepanbHBIM — TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHJAPTOM HAYaJIbHOrO O0OmEero oOpa3oBaHUS; YYUTHIBAIOTCS BO3PACTHBIC W
MICUXOJOTHYECKHE OCOOCHHOCTH yJaluxcsi 5—6 KIaccoB, MEKIIPEAMETHBIE CBSI3U.

[Iporpamma BKJIIOYAET MOSICHUTENIBHYIO 3aMKHCKy, B KOTOPOW PACKpBIBAIOTCS LEIH H3yYCHUS
€CTECTBO3HAHUS, AaeTcs 00I1as XapaKTepUCTUKA U OTIPEIEseTCs MECTO Y4eOHOTo Kypca

«EcTecTBO3HAHME» B yueOHOM IUIaHE, PACKPBIBAIOTCS OCHOBHBIC MTOIXOJBI K OTOOPY COJIEPIKaHUS.

[IporpaMMa ycTaHaBIMBaeT IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHHUS OCHOBHOI 00pa3oBaTeinbHON
IIPOrpaMMbl OCHOBHOI'O O0LIIET0 00pa30BaHUs 10 €CTECTBO3HAHUIO.

[IporpamMma ompeaensieT coaepkaHue y4yeOHOro Kypca MO TrofaM OOydeHHs C YKa3aHHeM
MIPUMEPHBIX YaCOB HA KaXKJIbIN pa3fien.

MHNOACHUTEJBbHASA 3AIINCKA
Heau nzyyenus yuedonoro kypca «EcrecTtBo3HaHHe)

[IporpamMma ydeOHOro Kypca «EcTecTBo3HaHMe» pa3paboTaHa Il OpraHH3alfil, pearn3yrInux
MpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30oBaHus.

CopepxaHue TPOrpaMMbl HaIlpaBICHO HA JOCTHXKEHHE pEe3yIbTaTOB OCBOCHHMS OCHOBHOMN
o0pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHHs B 4YacTH TpeOOBaHMM, 3aJaHHBIX
dbenepanbHBIM TOCYIAPCTBEHHBIM O0pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro 0OpazoBaHUs K
IpeIMETaM €CTECTBEHHO- Hay4YHOTO IUKJIA.

Copep:xaHnie MporpaMMbl UMEET 0COOEHHOCTH, 00YCIOBIEHHBIC, BO-TIEPBLIX, 3a/ladaMH Pa3BHTHUS,
oOydYeHUs W BOCIUTAHHS YYAIIUXCsl, 3aJJaHHBIMH COIMATBHBIMU TPEOOBAHHMSMH K YPOBHIO Pa3BUTHS UX
JTUYHOCTHBIX M TIO3HABATEIBHBIX Ka4eCTB; BO- BTOPBIX, MPEAMETHBIM COJIEP>KaHUEM OCHOBHOTO OOIIETO
00pa3oBaHMs; B-TPEThUX, ICUXOJIOTHUYECKUMHU BO3PACTHBIMH OCOOCHHOCTSIMU 00Yy9IaeMBbIX.

Copepxanne mporpamMmbl kypca «EcTecTBo3HaHHMe» HeceT B ceOe OONBIIONW BOCIUTATENBHBIN
noTeHman. BocrnurteiBaromas (QyHKIUS Kypca 3akiaodaeTcs B (GOPMHPOBAHHHM Yy OOyUYarOIIMXCS
MOTPEOHOCTU TO3HAHUS OKPYKAIOIIEr0 MHpPa M CBOMX CBS3€H ¢ HUM: JKOJOTHYECKH OOOCHOBAHHBIX
moTpeOHOCTEN, MHTEPECOB, HOPM M MPABHIL.

«EcTecTBO3HaHME» — UWHTETPUPOBAHHBIM Kypc, NPHU3BAaHHBIM OKa3aTh COJEP)KaTeIbHO-
NESTETPHOCTHYIO TIOJMJIEP)KKY OCBOCHHS TporpamMM 1o y4eOHbIM mpeameraM «buonorus» wu
«eorpadusi», obecreynTh MPOMEACBTUYECKYIO COJEPIKATEIBHYI0O OCHOBY IS TMOCIEAYIOIIETO
CHUCTEMATHYECKOTO U3YUEHUS PEeIMETOB «XuMuss» u «DPusnukay. UHTErpamus pa3IMiHbIX €CTeCTBEHHO-
HAy4YHBIX OOJIacTell 3HAHUS OCHOBaHA Ha TPEJCTABICHUU O €IUHCTBE MPUPOJLI U OOIIEeM A BCEX
€CTECTBEHHBIX HAayK METOJIC MO3HAHUS.

B cBa3u ¢ stuM wu3ydenue Kypca «EcTrecTBO3HaHME» B OCHOBHOM WIKOJE€ HANpPABJIEHO Ha
JOCTUKEHHE CIeTYIOIINX LEeNe:

. MIPOTICICBTHKA OCHOB OMOJIOTHH, XUMUH, (PU3UKH;



. dbopMupOBaHUE MEPBOHAYATIHLHOTO MPEICTABICHHS O METOaX HAyYHOrO TO3HAHMS IPUPOJIBI,
LIETIOCTHOTO B3IJIsIa HA MUP;

. dbopMUpPOBaHHE DJIEMEHTAPHBIX YMCHH, CBS3aHHBIX C BBIMOJHCHHEM  y4eOHOTO
71a60pPaTOPHOro UCCIIEIOBAHNUS;

. dbopMupoBaHUE Yy ydalIuxcs YCTOWYMBOTO MHTEpeca K MpeIMeTaM €CTECTBEHHO-HAyYyHOTO
ukia (K Ononoruu, XuMuu, QU3MKe);

. BOCIIUTAHUE OTBETCTBEHHOIO W OEPEKHOr0 OTHOILIEHUS K OKpYyXKarollel npupoie,
(dbopMUpOBaHHE PKOJIOTUYECKOTO MBIIIIJICHUS.

Mecto yuyedoHoro kypca «EcrecTBo3HaHue» B y4eOHOM ILIaHe

OO6s3aTenbHasg 4yacTh Y4eOHOro IUIaHAa IPUMEPHOM OCHOBHOM 0OOpa30BaTeIbHOW MPOTrpamMMbl
OCHOBHOTO 00IIer0 00pa3oBaHus MpeaycMaTpuBaeT u3ydeHue npeameToB «buonorusi» u «['eorpadus» B
5—~6 kiaccax. CucrtemMaTHuecKkoe U3yuyeHue IPyrux yueOHbIX IPEeIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIa B
OCHOBHOI IITKOJIE HAYMHAETCS MO3XKE: ¢ 7 Kitacca — (U3HKH, ¢ 8 Kilacca — XHUMUHU.

B cootBercTBUU ¢ yueOHBIM IIaHOM Kypcy «EcTecTBO3HaHUE» MpEeANIeCTBYET YUeOHBIM mpeamer
«OKpyXaIui MHUpP», BKIIOYAIONIMN HEKOTOpPhIC 3HAHUS W3 007acTH OWONOTWH, (PU3UKH, XUMHH,
aCTPOHOMHUHU.

VYuebnbiii kypc «EcTecTBO3HaHWE» BBOOUTCS HA YPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs B
KauecTBE HMHTETPATUBHOIO JOMOJHEHUs K ydeOHbIM mpenmeram «buonorusy, «[eorpadus» u kak
MPOMEIEBTUYECKUI KypC B OTHOIICHUHU YUYE€OHBIX MTPEAMETOB

«Duzuka» u «XuMUI».

[IporpaMMa 1o ecTecTBO3HAHUIO JUIsi 5—6 KJIAcCOB COCTaBJIEHa M3 pacueTa oOuieil yueOHoU
Harpy3ku 70 yacoB 3a ABa roga oOyuyeHus: 1 dac B Hememo B 5 kiacce u 1 yac B Henenro B 6 Kiacce.
Bpemsi Ha nmaHHBIA Kypc 0Opa3oBaTelIbHAs OpraHHU3aIUsi MOXKET BBIICIHUTH 332 CYET YacTH y4eOHOro
1ana, GopMUPYEeMOil ydacCTHUKaMH 00pa30BaTeIbHBIX OTHOLICHH.

Oo0mas xapakrepucTuka yueoHoro kypca «EcrecrBo3nanue»

BoinonHsas mponeneBTHUECKY0 posib, Kypc «EcTecTBO3HaHHE» COIAEPKHUT CHCTEMHbIE 3HAHMS.
Bosbiioe BHMMaHKE B HEM YIEISETCS MPEEMCTBEHHBIM CBA3SM MEXKIY HayaJlbHOW U OCHOBHOW IIKOJIOH,
WHTETpAIllMi 3HAHUI BOKPYT BEOYIIUX HJEH, ONPEeNeNsSIoNINX CTPYKTYpY Kypca U CHOCOOCTBYIOLIMX
(hOpMHUPOBAHMIO IIEIOCTHOTO B3TJIANa Ha MUP. B Kypce narTcsi mepBble NMPEACTAaBICHUS O TaKHX
MOHATHUAX, KAK «Maccay, «B3aHMMOJIEUCTBHUE», «CHUIIA», «IHEPTUS», «aTOM», «MOJIEKYIIa», «XUMUYECKUN
anemeHT». llomydaemple y4daniMMUCS CBEACHHUS O BEIIECTBAX M WX MPEBPAIICHUSX MOTYT CIYXHTh
MepPBOHAYAIILHON OCHOBOM [UIsi TIOCTENIEHHOTO OCO3HAaHHWs HJIEM O TOM, 4TO MaTepus ¥ (OpMbI ee
JBIDKEHUS BCErJla B3aMMOCBSI3aHBI, YTO OOBEKTHI MPUPOIABI 00pa3ylOT IEJIOCTHBIE CHCTEMBI,
OTHOCUTEIILHO YCTOMYMBBIE, HO B TO K€ BpeMs JIWHaMHuHble. HapymieHue 3Tol JuHaAMHUYECKOU
YCTOMYHUBOCTU CUCTEM MOKET MPUBECTU K HEXKEJIATeTbHBIM TociieIcTBUsIM. OCO3HAHUE ATOU HIEH BaXKHO
JUIS TIOHHUMAaHMS SKOJOTHUECKUX mpobnem. MHTerpamus pa3inyHBIX €CTeCTBEHHO-HAYYHBIX 00JacTei
3HaHUS OCHOBAaHA Ha MPEJCTABICHUU O E€AMHCTBE MPUPOABI M OOIIEM ISl BCEX ECTECTBEHHBIX HAyK
Meroae no3HaHus. CoaepiaHue JAHHOTO Kypca CTPOUTCS HAa OCHOBE JESITEIBHOCTHOIO MOJXO/a.
BoBneuenne ywammxcs B pa3HOOOpa3HylO Y4eOHYIO, WCCIEIOBATEIbCKYIO M IPAKTUYECKYIO
JeSITeIbHOCTD SBJISIETCS YCIOBHEM NMPUOOPETEHUS MPOYHBIX 3HAHHH, MpeoOpa3oBaHUs UX B YOCKACHUS U
YMEHUS, CTAHOBJICHUSI OTBETCTBEHHOCTH KaK Y€PThI JINYHOCTH.

INVIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS OBYYAKOILIUMHAUCSHA YYEBHOI'O KYPCA
«ECTECTBO3HAHUE

OcBoenune yueOHOro kypca «EcTecTBO3HaHHME» B OCHOBHOM IIIKOJIE HAMpaBIEHO Ha JOCTHIKEHUE
OOyYaIOIUMUCS JTUYHOCTHBIX, MPEAMETHBIX M METANpPeIMETHBIX pPE3yJIbTaTOB OCBOEHUS OCHOBHOM
0o0pa30BaTeNbHOM MPOrpaMMBI.

JIMYHOCTHBIMH pe3yJIbTATAMHU M3YyUEHUS Kypca

«EcTecTBO3HAHUE) SIBISIOTCS:

— pa3BUTHE TO3HABATEJIbHBIX HWHTEPECOB, HMHTEIUIEKTYaIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH yUaIuxcs;

—  (QopmupoBaHWE MOTHUBAlMM K W3YYCHHWIO B JalbHEHIIEM OWOJOTHUH, XWUMHUH, (PUUKH,
aCTPOHOMMUU;

—  BOCIIUTaHUE OTBETCTBEHHOT'O OTHOIIEHUS K MPHPOJ]IC, OCO3HAHHE HEOOXOAMMOCTH 3aIlUTHI



OKpY>KaroIlEen Cpenbl;

—  (opMHpOBaHUE TUYHOCTHOTO OTHOLIEHUS APYT K APYTY, K YUUTEIO.

MeTtanpeaMeTHBIMH pe3yJIbTaTAMM H3yUEHUS Kypca SIBISIOTCS:

—  OCBOEHHE IPHEMOB HCCIIEI0BATEIbCKON AEATENbHOCTU (COCTABICHHE IUIaHa, UCIIOJIb30BaHHE
npubopoB, GOPMYIHPOBKA BEIBOJOB U T. 11.);

— (dopmupoBaHue NMpUEMOB paboThl ¢ MHGOpMaLKeH, IPeACTaBIeHHON B pa3iuyHOl (Gopme
(TabmuIpl, PUCYHKH, CXeMbl, GOPMYNBI M T. 1.), HAa Pa3NU4HbIX HocuTensx (kuuru, Murtepner, CD,
NEepUONYECKHUE U3AAHUA U T. 11.);

— pa3sBUTHE KOMMYHHMKATUBHBIX YMEHUH W  OBJAJEHHE OIBITOM  MEXIMYHOCTHOM
KOMMYHHKAIMH (BEI€HUE TUCKYCCUH, padoTa B IpyNIax, BHICTYIUIEHHE C COOOIICHUSMH H T. IT.).

IIpeaMeTHBIMH pe3yabTaTaMM H3y4eHUs Kypca

«EcTecTBO3HaHME» SABISAIOTCS:

— OCBOCHHME 0a30BBIX €CTECTBEHHO-HAy4YHbIX 3HAHUN, HEOOXOOUMBIX JUIS JlabHEHIIEro
U3Y4YEHHUsI CUCTEMATUUYECKUX KypCOB €CTECTBEHHBIX HayK;

— (bopMHpOBaHUE 3JIEMEHTAPHBIX UCCIIEI0BATEIbCKIX YMEHHIA;

— IIPUMEHEHUE MTOJyUYEHHBIX 3HAHUI U YMEHUH JUIsl pEIICHUs IPaKTUYECKUX 3a]1a4.

5 KJ1ace

Buinycknuk nayuumcsa:

*  BBLIENATH OOBEKTHI U3YUEHHUsI €CTECTBEHHbIX HAYK: aCTPOHOMHHM, (PU3UKU, XUMHHU, Teorpadumu,
OMOJIOTHH, YKOJIOTHH; TPUBOAUTH IPUMEPHI B3AaUMOCBSI3€H B IPUPO/IE;

*  OOBACHATH CYIIHOCTb NOHATUH «METOMAY, «TUIIOTE3a»;

* Ha3plBaTh HAy4YHBIE CIIOCOOBI/YpOBHM IIO3HAHHMS MHpA, pa3IUYaTh METOABl HAy4YHBIX
uccieloBaHui (HaboieHre, oNrcaHue, U3MEpPEHNe, IKCIIEPUMEHT, MOJICIMPOBAaHKE), Ha3bIBATh JTallbl
HAy4YHOT'O MCCIIEI0BaHUS;

*  ONpeneNsiATh U NMPUMEHATh MOPSJOK NEHCTBUN HccienoBarens Npu HaOI0AEHUH, U3MEPEHUU
IPUPOJHBIX OOBEKTOB, IPU IIOCTAHOBKE OIbITA (IKCIIEPUMEHTA);

*  XapaKTepu3oBaThb BKIJAJ 3apyOeHBIX M OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE €CTECTBEHHBIX
HayK,

*  ONUCHIBATh NPEACTABICHUS NEPBOOBITHBIX JIIOJEH O MpHpoOJe, MPEICTaBICHUS O CTPOCHUU
Bcenennoii y peBHUX Hapoa0B U B paHHeM CpeHEBEKOBbE;

*  MNEePeUMCIATh MPEINOCHIIKY U OOBSICHITh 3HaueHue Benukux reorpagmueckux OTKPbITHH;

*  ONUCHIBATH [0 MOJENIM BHYTPEHHEE CTPOEHUE 3eMJIH;

*  CpaBHUBATh 10 PUCYHKY BHYTPEHHEE CTPOEHHUE TUIAHET- THTAHTOB U TUIAHET 3€MHOU I'PYIIIIBL;

* cpaBHUBaTh runore3sl 0 BosHUKHOBeHUH 3emiu WM. Kanta u I1.-C. Jlannaca, K. brodpdona u
Jbx. JKHHCA, ONKCHIBATH COBPEMEHHBIE IPENCTABIEHUS O BO3HMKHOBEHMHM M pa3BuTun CoNHEYHOU
CUCTEMBI;

* ONKUCBIBATH CIIOUCTYIO CTPYKTYypy 3€MJIM, Ha3bplBaTb M paclo3HaBaTb Ha PHUCYHKE
reoJoruueckue 000JI0UYKy 3eMIIH;

* [PUBOAWUTH NPUMEPHl XUMHUYECKHX DJIEMEHTOB, NPOCTBIX MU CJIOXKHBIX BEIIECTB, BELIECTB C
MOJIEKYJISIPHBIM U @TOMAapHBIM CTPOEHUEM;

*  OOBSCHSATDH CYIIHOCTb MNOHATUH «TOPHBIE TOPOJIBI»,

«MUHEPAJIBIY, «pebedy, «KINMaT»;

*  ONUCHIBaTH 0COOEHHOCTH MMOBEPXHOCTH U aTMOc(epsl 3eMiin Tociie ee 00pa3oBaHus;

* BBISIBJIATh NPU3HAKM MUHEPAJIOB W/MIM TOPHBIX IMOPOA y TIeCKa B XOJE BBIIOJHEHUS
MPAKTUYECKON pabOThI;

* MPUBOAUTH MPHUMEPHI MAJCOHTOJOIMUECKUX CBUAETEILCTB IOSBIECHUS Ha 3eMiie >KUBBIX
OpPraHHU3MOB;

*  ONWCHIBATH KU3HB B JPEBHEHIIEM OKeaHe, OCOOCHHOCTU CYIIU U aTMOC(ephl ApeBHEN 3eMIlu,
Ha3bIBaTh IPUYMHBI HaYaja 3aCeJICHUs CyIIH )KUBBIMU OpraHU3MaMH;

*  Ha3bIBaTh (AKTOPHI, OBIMABIINE HA BOSHUKHOBEHHE peibeda 3emiy;

* Ha3pIBaTh YCJIOBUS, BIUSIONIME Ha KIUMAaT, OOBSACHATH, KaK KIMUMAT BIMSAET Ha 3EMHYIO
MIOBEPXHOCTb;

* PUBOAWUTH TPUMEPHI U OINHUCHIBATH YHUKAIbHbIE MPHPOJIHBIE OOBEKTHI 3eMIIM, Ha3bIBATh
0CO0EHHOCTH 3eMiTr, 00YCIIOBHBIIIHE KU3Hb Ha TUTAHETE,



*  BBUIIBIISATH OOIIME M OTIMYUTEIbHBIC MPU3HAKU TeJ )KMBOH M HEXUBOW MPUPOIBI, HA3bIBATh U
PacKpbIBaTh COJEP/KAHNE OCHOBHBIX IIPU3HAKOB JKUBOTO;

*  pacKphbIBaTh JOHAyUYHBIE U [IEPBbIE HAYYHBIE IIPEJICTABICHUSI O IIPOUCXO0XKICHUH KU3HU;

*  pacKpbIBaThb COBPEMEHHBIE B3IJIAbl HA BOSHUKHOBEHHE KU3HU Ha 3eMIIC;

*  OOBSCHATH CYHUIHOCTH IOHSITHH «3BOJIIOLUS», «BHI», «pmopay, «hayHa», «cpeaa oOuTaHUs»,
«MECTO OOMTaHUA», «IIPUPOJTHOE COOOIIECTBOY, «OUOLIEHO3», «IKOCUCTEMAY, «IIeTIb MUTAHUAY;

*  XapakTepu30oBaTh OCOOCHHOCTH OpraHm3MoB napctB bakrepuu, ['pudsi, Pactenus, JXusoTHsle,
UX pOJIb B IIPUPOJIE U B )KU3HU YEJIOBEKA;

*  XapaKTepu3oBaTb OCOOEHHOCTH PACTEHUI M >KUBOTHBIX KPYMHBIX CHUCTEMAaTHYECKHX TIpYIII,
0COOEHHOCTH JTUIIAHHUKOB KaK CAMOMOTHYECKUX OPTraHU3MOB;

*  ONMCBIBATH JTAIbl PA3BUTHUSA )KU3HHU HA 3eMIIC;

*  BBIACIATH YCIOBHUA HA3eMHO-BO3AYILIHOM, BOJHOW, IIOYBEHHOW, OPraHU3MEHHOHM  Cpel
OOUTaHUs, NPUBOAUTH IMPUMEPHl NPHUCIOCOOIEHHOCTH >KMBBIX OPraHM3MOB K YCIOBUSAM Ha3eMHO-
BO3YIIHOM, BOJHOM, TOYBEHHOM, OPraHU3MEHHOM cpell OOMTaHuUs;

*  IPUBOAUTH IMPUMEPHI PA3HBIX BUAOB IPUPOAHBIX COOOIIECTB, UCKYCCTBEHHBIX 3KOCUCTEM;

* Ha3bIBaTh M XapaKTEpHU30BATh KOMIIOHEHTHI MPUPOJHOIO COOOIIECTBA, NMPUBOAUTH NPUMEPHI
Lenel MUTaHus;

*  [PUBOAUTH IPUMEPHI U BBIACIATH OCOOCHHOCTU PACTEHUN M KUBOTHBIX PAa3HBIX MAaTEPUKOB,
0COOEHHOCTH >KHMBBIX OPraHU3MOB MOpEH M OKEaHOB, XapaKTEepPU30BaTh OCOOEHHOCTH CTPOEHUS KMBBIX
OpPraHU3MOB — OOMTATENIEH Pa3HbIX IPUPOJIHBIX 30H;

*  OOBACHATH CYIIHOCTb IIOHATHS «paca», BBIACIATb XapaKTepHble NPU3HAKU JIIOJCH
€BPOTICONTHOM, MOHTOJIOMIHOM 1 9KBAaTOPUAIBHOM pac, 0OBSICHATH UX IMPUCTIOCOOUTEIHHOE 3HAYCHHE;

*  Ha3bIBaTh U XapaKTEPHU30BATh BAKHEHIIINE JTAlbl CTAHOBICHUS YEJIOBEKa;

*  JIOKa3bIBaTh Te3UC «YenoBek — OMOCOoLUanbHOE CYIIECTBOY.

Boinycknuk nonyuum 603M03#CHOCHb HAYUUMbBCA:

*  WCIOJIb30BaTh NPU BBHINMOJHEHUH YYEOHBIX 3aJaHH Hay4dyHO- MOIYJSIPHYIO JIUTEPATypy IO
€CTECTBO3HAHHUIO, CIIPABOYHBIE MaTepUaisl, pecypchl MHTepHETA];

*  OCHOBaM HCCIIEJJOBATEIbCKONM M MPOEKTHOHM JEATENIbHOCTH MO W3YYEHUIO MPHUPOAbI, BKIOYAS
yMeHus (OpMYIHPOBATh 33/1a4H, IPECTABIATh pabOTy Ha 3allMTY U 3aIIUIIATh €¢;

e 00HapyXuBaTh CBS3b 3HAHUI/YyMEHUI IO €CTECTBEHHO- HAYYHBIM MPEAMETaM U T'yMaHUTapHbBIM
IpeMeTam;

*  OpPHUEHTUPOBATHCA B CHUCTEME MOPAIbHBIX HOPM M ILIEHHOCTEH MO OTHOIIEHHIO K OOBEKTaM
KMBOM TpUpPOAbI (MIPU3HAHUE BBICOKOW IIEHHOCTU KM3HM BO BCEX €€ MPOSBIEHHSIX, 3KOJIOIMYECKOe
CO3HaHHE, YMOLIMOHAJILHO-IIEHHOCTHOE OTHOILIEHUE K 00BEKTaM >KMBON IPUPOJIbI);

* co3laBaThb COOCTBEHHbIE€ INHMCBbMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE HECKOJBbKUX
HUCTOYHUKOB HH(OpPMAalMK, CONPOBOXKIATh BBICTYIUIEHHWE MPE3EHTAIMe, Y4YUThIBas OCOOEHHOCTH
ayUTOPUU CBEPCTHUKOB;

e paboTaTh B IpylIe CBEPCTHUKOB MPH PEIICHUU MO3HABATEIbHBIX 33/a4, YUUTHIBATh MHEHUE
OKpY>KaloIIMX U aJIeKBaTHO OIICHWBATh COOCTBEHHBII BKJIAJ] B IESATEILHOCTD IPYIIIIHI;

*  COBEpIICHCTBOBATH HABBIKU YUTATEILCKOU U opdorpaduieckoil rpaMOTHOCTH.

5 KJ1ace

Buinycknuk nayuumcs:

*  OOBSCHATH CYIIHOCTH IOHSTHUS «AaCTPOHOMHS», XapaKTepu30BaTb OCHOBHBIEC ATaIlbl Pa3BUTHS
aCTPOHOMHUU;

*  yKa3bIBaTh Ha MOJeNHU NosioxkeHNs ComHua U riaHeT B COIHEYHOU CUCTEME;

* MPOBOJAUTH KJIACCHU(PHUKAIMIO IUJIaHET, CPAaBHHUBATh IUIAHEThl 3€MHOM TPYMNIBl Ha OCHOBE
0COOEHHOCTEH UX CTPOCHHUS;

e BBLACNATH XapaKTEepPHbIE MPU3HAKY IJIAHET-TUTAHTOB;

*  BBIJCNATH XapaKTE€pHbIEC IPU3HAKU aCTEPOUJIOB, KOMET, METEOPOB, 3BE31;

*  HaXOJAUTh OCHOBHBIE cO3Be3aMs CeBEPHOT0 MOTyIapys IPU HOMOIIY KapThl 3B€3/THOTO HEOA;

*  BBIIENATH OOBEKT HM3y4YCHUs OHMOJIOTHH; XapaKTepu3oBaTh OHOJOTHIO KaK CHCTEMY Hayk;
pacKpbIBaTh 3HaY€HUE OMOJOIMUYECKUX 3HAHUI;

*  OOBSCHATH CYIIHOCTb MOHSATHH «KJIETKa», «TKAHbY, «OPTaH», «CHCTEMa OPTaHOB», IIUTAHUEY,
«aBTOTPOdBI», «TeTepoTPoPbI», «HOTOCHHTE3», IHUIICBAPCHHUE», «IBIXaHHUE», «Ta3000MeH», «OO0MeH



BEIIECTBY», «BBIICICHUE», «PA3APAKUMOCTBY», «PePIEKC», «PA3MHOXKEHHUE», «TaMeTay, «OIBUICHHUEY,
«OIJIOIOTBOPEHUEY;

*  IPUBOAWUTHL INPUMEpPbl BUIOB TKAaHEW, OPraHOB, CHCTEM OPIraHOB PAaCTEHHM M JKUBOTHBIX,
Ha3bIBaTh X (YHKIUY;

*  XapaKTepu30BaTh KUBOW OPraHU3M KakK OMOJIOTHYECKYIO CUCTEMY;

*  CpaBHHUBATh OCOOCHHOCTH aBTOTPO(HOTO U reTepOoTPOGHOro CrIoCOOOB MUTAHUS;

*  ONHCHIBATh OCOOCHHOCTM TIMTAHUS PACTCHHUH, PACKPHIBATh CYIIHOCTH BO3JYIIHOTO M|
[MOYBEHHOT'O TUTAHUs PACTECHMUIA;

*  000CHOBBIBATH OMOJIOTUYECKYIO POJIb 3€JICHBIX PACTEHUI B IPUPOJIE;

* ONWCHIBATHh IUTAaHWE W TMHUIIEBAPEHHUE Y >KUBOTHBIX, BBIIEIATH OCOOCHHOCTH CTPOCHHS
MUILIEBAPUTEIBHBIX CUCTEM KUBOTHBIX;

* Ha3plBaTb M ONMCHIBATH IIPOBOJAIIME CHCTEMbl PACTEHUN M JKUBOTHBIX; PACKPBIBATh POJIb
KPOBEHOCHOM CUCTEMBI, KPOBU B TPAHCIIOPTE BEIIECTB Y ’KUBOTHBIX OPIaHU3MOB,

*  Ha3bIBaTh OPraHbl, yYaCTBYIOLIUE B IIPOLIECCE IBIXAHUS PACTCHUM U )KUBOTHBIX;

* Ha3bIBaThb OCOOEHHOCTU BBIICTICHUS y PACTCHUN U JKUBOTHBIX, XapaKTepU30BaTh 3HAUCHUE
BBIJIEJICHUS B KM3HU JKUBBIX OPraHW3MOB; IPUBOJUTH JOKA3aTEJIbCTBA TOrO, YTO OOMEH BEILIECTB —
BAKHEUILINN MPU3HAK KUBOTO;

*  XapaKTepu30BaTh CTPOECHUE ONOPHBIX CHUCTEM PACTEHUN U JKUBOTHBIX, OOBSICHATH 3HAYCHHE
OMOPHBIX CHCTEM MJI >KMBBIX OPIaHU3MOB, BBIBIIATH IPU3HAKM OMOPHBIX CHCTEM, YKa3bIBAIOIIHME Ha
B3alMOCBS3b UX CTPOEHUS C BBIIOJHAEMBIMU () YHKLIUSAMU;

* [PUBOAUTH MPUMEPHl U XaPaKTEPU30BaTh CIOCOOBI JBUKEHHS IKUBOTHBIX, MPHUBOJIUTH
IIPUMEPBI HAIUYUS JIBUTaTEJIbHON aKTUBHOCTH y PACTEHUM; OOBSICHATH POJIb JBUKEHUS B KU3HU KUBBIX
OpPraHM3MOB; YyCTaHABJIMBaTh B3aMMOCBS3b MEX]IY CpeIoid OOMTaHMS M CrHoco0aMu IepeIBHKEHUS
OpraHu3Mma;

*  Ha3bIBaTh YACTH PETYJSATOPHBIX CHUCTEM, OOBSCHATH POJb HEPBHOM M SHIOKPUHHOM CHCTEM B
PEryJIILIMA TIPOLIECCOB KU3HEICSITEILHOCTY OPraHU3MOB, DPEQIIEKTOPHBIN XapakTep JeATeIbHOCTH
HEPBHOM CUCTEMBI,

*  IPUBOJAMTH NPUMEPHI NPOSBICHUS PEAKIIUNA PACTEHUN HA U3MEHEHMS B OKPYXKAIOLIEH Cpee;

*  XapakTepu3oBaTh POJIb PA3MHOKEHHs B JKU3HU JKUBBIX OPraHU3MOB; BBIBIATH OCOOEHHOCTH
0€ecIiosioro M TMOJIOBOTO Pa3MHOXKEHMSI; ONpPENEeNsITh IMPEUMYIIECTBA IOJIOBOTO Pa3MHOKEHUS Mepen
OecrosbIM; Ha3bIBaTh M OIMCBHIBATh YacTU IIBETKA, YKa3blBaTh WX 3HA4YEHME; J€laTh BBIBOJABI O
OMOJIOrMYE€CKOM 3HaYEHHUH 1IBETKOB, IJIOJI0OB U CEMSH;

* ONWCHIBaTH OCOOCHHOCTM POCTa W  Pa3BUTHUSA  pacCTEHHUs; XapaKTepPU30BaTh  ATAIIbI
VHJMBHUIYaJIbHOTO Pa3BUTHUS PACTCHU;

*  BBIACIATH IPEUMYIIECTBA BHYTPEHHETO OIIOAOTBOPEHUS;

*  packpblBaThb OCOOEHHOCTH pa3BUTHS >KUBOTHBIX; CPAaBHHUBATH NMPSAMOE M HEMPSIMOE PAa3BUTHE
KUBOTHBIX;

*  MPUBOAUTH NMPUMEPHI CUCTEM U KOMIIOHEHTOB, UX COCTAaBISIONINX; MPUMEPHI OHOIOTMYECKUX
CUCTEM M KOMIIOHEHTOB, X COCTAaBJISIFOIIMX; Ha3bIBaTh €AUHULIBI CTPOCHHUS JKUBBIX OPTaHU3MOB (KJIETKH,
TKaHH, OpTaHbl); BBIABIIATH B3aUMOCBA3b MKy OCOOEHHOCTSIMU CTPOEHUS KJIETOK, TKaHEH, OPraHoB U UX
(byHKIMSAMU; apryMEHTHPOBaTh Te3Uc «JI1000i opraHu3M — 3TO ClI0KHast OMOJIOrHYeCcKasi CUCTEMay;

*  NPUBOAUTH MPUMEPHI OTKPHITHI XUMUU, OKA3aBIINX BIMSHUE HA pa3BUTHE OHMOJIOTUH, PU3UKH;

*  OOBSCHATH CYIIHOCTh HMOHSATHH «BEIIECTBO», «XMMHUYECKOE SBICHHE», «UUCTOE BEIIECTBOY,
«CMECB», «TOMOTEHHAasl CMECH),

«reTEepOreHHas CMEChY;

*  TIPUBOJAMTH NPUMEPHI YACTHIX BEIIECTB U CMECEM;

*  IPOBOJUTH JaOOPATOPHBIE OMBITHI MO PA3AEICHUIO TOMOTEHHBIX U T€TEPOreHHbIX CMECeH;

*  QOPUBOAWTH IPUMEPHl OTKPBITUM YUYEHBIX, BHECIIMX CYIIECTBEHHBIM BKJIAJ B pPa3BUTHE
XUMUYECKON HAYKH;

*  Ha3bIBATh OTVIMYUTEIbHBIE IPU3HAKY HAYYHBIX 3HAHUI;

*  OOBSCHSATDH CYIIHOCTb MOHATUN «METOJ HAyYHOT'O MO3HAHUMY, «HAOIIOJCHUEY, «IKCIIEPUMEHTY,
«CPaBHEHHE», «HM3MEPEHUE», «OMHCAHUE», «MOJEIUPOBAHHUEY, «ATOM», «MOJIEKYJIa», «XHUMHUYECKUN
AJIEMEHT», «IIPOCTOE BEIIECTBOY, «AJIOTPOIHS», «CIOKHOE BEIIECTBO», «XUMHUYECKass (opmyiay,
«HEOPTaHMYECKHUE BEILIECTBA», «OPraHUYECKUE BEIIECTBAY, «METAIUIBD», KHEMETAILIIbIY, KHEOPraHUYECKUE



BELIECTBA», KOKCUIBD», KKUCIOTBD», KOCHOBAHUA, «COJIN», KOPTaHUYECKUE BEILIECTBAY;

* 0003HauaThb HEKOTOpPbIE XUMHUYECKHE OHJIEMEHTbl JIATUHCKUMHM OyKBaMH W MPHUBOAWUTH HX
MEX/1yHapOAHbIE HA3BAHNUS;

*  packpbIBaTh IPAKTUYECKOE 3HAYCHHUE OTKPBITUSA MEPUOJUYECKOrO 3aKOHA Ul Pa3BUTHSA
XUMUYECKON HAYKH;

* IPUBOAWUTH IPUMEPHI NPOCTBIX U CIIOXKHBIX BEILECTB, HAYYHBIX M TPUBHAIBHBIX HA3BAHUU
BEILIECTB;

*  Kjgaccu(uUUpOBaTh BEIIECTBA HA METAIbl M HEMETaUlbl 10 (U3UYECKUM CBOMCTBaM,
IIPUBOJUTH IIPUMEPHI METAIIJIOB U HEMETAILIOB;

*  XapaKTepu3oBaTh CBOICTBA M 3HAYCHUE KHUCIIOPOJA; XapaKTEpU30BaTb COCTaB, CBOWCTBA U
¢byHkuMu atMocdepsl; 000CHOBBIBATh 3HAUEHHE 3aLUTHI aTMOC(HEPHI OT 3arps3HEHNUS;

* [PUBOAWUTH IPUMEPHl M ONMUCHIBATH CBOMCTBA HEKOTOPBIX OKCHJOB, KHMCIOT, OCHOBaHUI
(TUAPOKCUIIOB) U COJIEH; TPUMEPBI IPUMEHEHUSI OKCUJIOB, KUCJIOT, OCHOBAHUHN (THIPOKCUIOB) U COJEH;

*  XapakTepu30BaTh CBOMICTBA U 3HAYEHUE BOJBI;

*  [PUBOJAMUTH IPUMEPHI U ONUCHIBATh CBOMCTBA HEKOTOPBIX OPraHUYECKUX BEILLECTB;

*  XapakTepu3oBaTh OMOJOIMYECKOE 3HAUYEHHUE YIJIEBOJOB, OCJIKOB, XHUPOB (JIUMIUAOB) U
HYKJIEHHOBBIX KHCJIOT;

*  [PUBOAUTH IIPUMEPHI YACTO UCIIOJIB3YEMBIX B ObITY OPraHUYECKUX BEILECTB;

*  OOBSCHATH CYIIHOCTb NMOHATHH «(pU3NYECKOE SIBICHHUE». «(U3HUYECKOe Teso», «pusmueckas
BEJIMYMHAY», (U3MEPEHUEY, IPIMOE U3MEPEHUE», KKOCBEHHOE U3MEPEHUEY;

*  Ha3bIBaTh OOBEKT M3yueHUs (U3UKU; BBIAEIATH NPU3HAKU U IPUBOAUTH NPUMEPHI GU3NUECKUX
SIBJIGHUI; IPUBOJUTH MPUMEPHI CBSI3U (PU3HUKU C IPYTUMH HayKaMu;

*  pacKphIBaTh 3HAu€HHE U3MEPEHUs (PU3MUYECKUX BEIUYMH NpU (PU3MYECKHX MCCIIEOBAHUSX;
CpaBHMBaTh ()M3MUECKHUE BEIMYMHBI, PELIaTh 3aJayd, OCHOBAHHBIE HAa MPOCTEMIIMX MaTeMaTHYECKHUX
pacuerax ¢ UCHOJIb30BaHUEM (PU3MUECKUX BEIUYMH;

*  OOBSICHATH CYIIHOCTh IOHSITHM «MEXaHUYECKOE JBW)KCHHUE», «TPACKTOPUSN», «IIYTbY,
«IIPSAMOJIMHENHOE JBUKEHHE)», «PABHOMEPHOE ABUIKEHHUEY, «CKOPOCTbY;

*  NPUBOAUTH NPUMEPHI OTHOCUTEIBHOCTH IBUKEHUS TEI;

*  NPEICTaBIATH MyTh, BPEMs M CKOPOCTh B 3HAKOBO- CUMBOJIMUECKOHU (opMe;

*  BBIYHUCIATH CKOPOCTh MO (HOPMYJI€; ONPEAEATh CPEIHIOI CKOPOCTh ABMXKEHHUS Teja; peliaTh
IIPOCTEMIINE 3aJa4M Ha ONPEAEIECHUE CKOPOCTHU JBUKECHHUS;

*  OOBSICHATH CYIIHOCTh HOHSTUH «HHEPLUS», «CUJa», «CHUJIA TSKECTHU», «PaBHOJEHUCTBYIOIIAS
cuiay, «aepopmanusny;

*  NPUBOAUTH NPUMEPHI ABHKEHUS TEN 0 UHEPLIMHU, IPUMEPHI 1e€(OPMUPOBAHHBIX TeJl, HA3bIBATh
IPUYHMHBI JedOopMaLny;

* T[PUBOAUTH TPUMEPHl B3aUMOJEHCTBUS TeJ; MPEACTABIATh pa3Hble CHJIBI B 3HAKOBO-
CHUMBOJIMYECKOH (popMe; ONPEAEATh 0 PUCYHKY-CXEMe HallpaBlIeHUE ASUCTBUS CUJT,

*  OOBACHATH CYHIIHOCTb MOHATHH «(PU3HUECKOE TENI0», «BELIECTBOY, «IUIABICHUEY, «UCIApEHUEY,
«KOHJEHCALMS», «KPUCTAJUIN3ALINY;

* TPUBOAUTH TPUMEPHI BEUIECTB, HAXOMSIIMXCS B pPa3JIMYHBIX arperaTHbIX COCTOSTHUSX;
OIMCBIBATh IO CXEME Mepexo] Tel U3 OAHUX arperaTHhIX COCTOSHUHN B ApYyrue; oOBSCHATH pa3iuyue B
CBOMCTBAX TBEPJIBIX, )KUJIKUX M ra3000pa3HbIX BEIIECTB, UCXOI U3 UX CTPOCHHUS;

*  OOBSCHATH CYHIHOCTb JUCKPETHOCTH BEILIECTBA;

*  OOBSCHATH CYIIHOCTb MOHATHH «paboTa», «MOLIHOCTB», «IIPOCTbIE€ MEXAHMU3MBD», «pblUary,
«QHEPrus»;

* NPUBOAUTH NMPUMEPHI AEHCTBHS CHJI, HE COBEPLIAIOUINX pabOTy; MPEACTAaBIATh (UINUECKUE
BEIMYMHBI (paboTy, MOIIHOCTb U Jp.) B 3HAKOBO-CUMBOJHMUYECKOW (popMe; CpaBHUBATH MOIIHOCTH JIBYX
MEXaHHU3MOB;

*  ONMHCHIBATh MPOCTbIE MEXaHU3MBI, UCTIOJIb3YEMbIE B OBITY;

*  Ha3bIBaTh BUJBI DHEPIUHU; PACKPBIBATh CYIIHOCTb 3aKOHA COXPAaHEHUS DHEPIUH; OIHCHIBATH
IIPEBPALIICHUS] SHEPrUM HA MPOCTBIX NpPUMEpax; NPUBOAUTH IPUMEPHl HCIOJIB30BAaHUS YEIOBEKOM
IIPEBpAILlEHHs] SHEPrHM; Ha3blBaTh HCTOYHUKM SHEPrUU sl OBITOBBIX W TMPOMBIIUIEHHBIX HYX];
000CHOBBIBAaTh HEOOXOIMMOCTb YHEPTOCOCPEKEHHUS;

*  pacKphIBaTh CYIIHOCTh 3aKOHA BCEMHUPHOTO TATOTEHUS;



*  TIPUBOAWUTH IPUMEPHI U OMHCHIBATh (Pru3MUecKHe sBICHHUS B atMochepe W B Heapax 3emiH;
OIIPEAEIATH MOJI0CAa MAaTHATA C IIOMOIIBIO MArHUTHOM CTPENKH; IIPUBOAUTD IPUMEPHI dJICKTPHU3ALIVH;

*  [PUBOJAUTH IPUMEPHI U3ITyUEHUS, KOHBEKIIMU U TEIUIONPOBOJHOCTH B IIPUPO/IE;

*  ONWCBHIBATH HM3BECTHBIE MEXAHU3MbI IPHUCIIOCOOIEHHSI MKUBOTHBIX K JXHU3HU B XOJOIHOM
(>xapKoM) KJIMMare;

* [PUBOAWUTH IIPUMEPHl JCHCTBHS 3aKOHOB MEXAHWKUM B JKMBOM MPUPOAE, IPUMEPHI
M03aMMCTBOBAHHBIX YEJIOBEKOM y MPHUPOJbI H300pETEHHH, MPUMEpH! (PU3UYECKHUX SBICHUN, CBA3aHHBIX C
IIPEJIOMIIEHUEM CBETOBBIX JTy4YeH.

Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMBCA:

*  WCIOJIb30BaTh NPU BBHINOJHEHUHM YYEOHBIX 3aJaHHi Hay4yHO- MOMYJSIPHYIO JIUTEPATypy IO
OuoJsIoruy, XMMHH, PU3UKE, ACTPOHOMUH, CIIPAaBOYHBIE MaTepUaibl, pecypchbl IHTepHeTa;

*  OCHOBaM HCCJIENI0OBATEIILCKOW U MPOEKTHOM AESITEIBbHOCTU [0 M3YYEHHUIO MNPUPOJBI, BKIIOYAst
yMeHus (popMysnupoBaTh 3a7aud, MPeICTaBIATh padOTy Ha 3aIUTY U 3aIIULIATH €€;

*  oOHapy>XUBaTh CBSA3b 3HAHUI/yMEHUI 110 €CTECTBEHHO- HAYYHBIM MPEeIMETaM U T'YMaHUTapHBIM
IIpeIMeTam;

*  OpPHUEHTUPOBATHCA B CHUCTEME MOPAIbHBIX HOPM M LIEHHOCTEH IO OTHOIIEHHIO K OOBEKTaM
KHUBOM HpUpPOAbI (IIPU3HAHUE BBICOKOW IIEHHOCTU KM3HM BO BCEX €€ IPOSBJICHUAX, IKOJIOTHYECKOE
CO3HaHME, YMOLIMOHAJIbHO-1IIEHHOCTHOE OTHOILIEHUE K 00BEKTaM >KMBON IPUPOJIbI);

* Cco3laBaTb COOCTBEHHbIE IUCbMEHHBIE U YCTHbIE COOOIIEHHSI HAa OCHOBE HECKOJIBbKUX
HUCTOYHUKOB HH(OpMaLMK, CONPOBOXKJIATh BBICTYIUIEHHE IpPE3CHTAlMel, Y4YUTbIBasE OCOOEHHOCTH
ayJUTOPUU CBEPCTHUKOB;

e paboTtaTb B TIpyHIe CBEPCTHUKOB IPU PELICHUM IIO3HABATEJbHBIX 3a/ay, IUIAHUPOBATH
COBMECTHYIO JI€ATEJIbHOCTh, YUUTHIBATh MHEHHME OKPY)KAIOLIMX M aJCKBATHO OLIEHUBATh COOCTBEHHBII
BKJIAJ] B I€ATEIbHOCTD TPYIIIIbI;

*  COBEpIICHCTBOBATbh HABBIKM YUTATENbCKOI U opdorpadnyeckoil r(paMOTHOCTH.

COJAEPKAHUE YYEBHOI'O KYPCA
«ECTECTBO3HAHHUE»

BBenenne B ecrecTBeHHbIE HAYKHU

W3yuenne mpupojsl yenoBeKoM. EcTecTBeHHble Hayku (acTpoHOMUS, (U3MKA, XUMHUS, T€0JIOTus,
¢usnueckas reorpadus, 6uonorus, 3xkoaorus). OObEKThl U3YUYEHUs €CTECTBEHHBIX HAayK. ApPHUCTOTENb,
M.B. JIOMOHOCOB — y4eHbIe-3HUUKIONEAUCTH. CBSI3U MPUPOIHBIX OOBEKTOB APYr € JPYroM U C
KUBBIMU CYILIECTBAMHU.

Bo3nukHoBeHue ectecTBeHHbIX HayK. Hayunas kaptuna mupa. Hayunsiit Metos. CriocoObl/ypoBHU
MO3HAHUSI MHpA: YYBCTBEHHOE (IMIMPUYECKOE) M TeopeTHdecKoe Mo3HaHue. Bxian Oparocdena u
Apucrorens B pa3BUTHE ECTECTBEHHBIX HayK.

S3pIKk Hayky (TIOHATHUS, TEPMHUHBI, CUMBOJIBI U 3HAKH). MeTo/bl HayKu. DMIOUPUYECKUE METOMbI:
HaOJI0IeHNe, ONMCaHue, SKCIEpUMEHT (OMbIT), u3MepeHue. Monenuposanue. CnenuanbHble (YaCTHBIE)
MeToJbl. PakT, runotesa, reopus. O60pya0BaHNE I HAYUYHBIX UCCIIEOBAHUM.

Pa3Burue 3HaHMH J10/1€l 0 MUpe

[IpencraBienust o Npupoae NEPBOOBITHBIX JIFOJEH. 3aBUCUMOCTh KH3HU MEPBOOBITHOTO YeIOBEKa
OT ero 3HaHu# 00 oKpyxkaroleM Mupe. [[MCbMEHHOCTh — PEBOJIOIMOHHOE M300peTeHHE YeIoBeKa s
coxpanenus uHpopmanuu. [losnenue xkaneHaaps.

BO3HUKHOBEHHME €CTECTBEHHBIX HayK. PenurnosHoe M Hay4yHoe Io3HaHue. HayuHblil meTon.
Hayunblie criocoObl/ypoBHH NO3HAHMSI MUpA: YyBCTBEHHOE (IMIIMPUYECKOE) U TEOPETUUYECKOE MTO3HAHUE.
Bknag Oparocdena, Apxumesna, ApUCTOTeNs B pa3BUTHE €CTECTBEHHBIX HAYK.

S3bIK Hayku (MOHSATHS, TEPMUHBL, CUMBOJIBI M 3HaKW). MeToAbl HayKH. DMIUPUYECKUE METOJIbI
(HabmroeHne, HM3MepeHHe, OINHCaHHWe, S3KCIepuMeHT). MojenupoBanue. CrnenuaiabHble (YacTHBIC)
MeToJibl. PaKT, TUIOTE3a, TEOPUSI.

IIpencrasnenus o BeeneHHOM y ApeBHUX MHAUMIEB, IIyMEPOB, I'PEKOB. B3risaasl Ha Beenennyro B
panneM CpenneBekoBbe. Cuctema mupa nmo H. Konmepauky. Benukue reorpaduueckue oTkpoeitas XIV—
XVII BB., uX NPEANOCHUIKA U BIUSHHE HA Pa3BUTHE €CTECTBEHHBIX HayK. buoreorpapuuecknue OTKphITUS
H.N. BaBunosa.

[IpeacraBnenuss goaedl 0 BO3HUKHOBEHHMHM 3eMiH. [Umore3a — HaydHOE MPEANOJIOKEHUE.
['mnore3sr 0 BozumkHOBeHWn 3emumn (K. Brodpdon, W. Kanr, II.-C. Jlammac, Ix. Txunc, O.1O.



[Imuar). CoBpeMeHHBbIE NPEACTABICHNUS O BO3HMKHOBEHMM COJIHEYHON cHUCTEMBl. 3eMilsl — IUIaHeTa
CosHeuHOM cucTeMbl. BHyTpeHHee CTpoeHHe 3eMIIH: IpO, MAHTHSI.

3emHast kopa. CXOACTBO M PAa3IMUUE BHYTPEHHErO CTPOEHHUS IUIAHET-TUTAaHTOB M IUIAHET 3€MHOMU
TPYIIIbL.

O6omno0uku 3emiu: murocdepa, ruapochepa, armocdepa. XuMUIECKHE dIEeMEHTH 3eMinn. BemecTra
B OKpYXarolieM Mupe. XUMUYECKUE dJIeMEHThl. ATOMBI. MOJIEKYIIbI.

3emJIs ociie cBoero o0pa3oBaHus: 0COOCHHOCTH €€ IOBEPXHOCTU U aTMoc(epbl. 'opHbIe TOPOIBL.
MuHnepaibl, oJie3Hble UCKomaembie. ['eonorus.

[TaneonTonorus. [laneonTonornyeckue CBUACTEILCTBA MOSBICHUS HA 3eMJIe )KUBBIX OPraHU3MOB.
Kuznp B npeBneiimem okeaHe. Cyma u armocdepa apeBHeil 3emnn. JlutocdepHble IMIIUTHL, HX
nBukeHue. V3MeHeHune ouepTaHUi MaTEepUKOB M OKeaHOB 3eMiH. [IpuyuHBI Hayajga 3acelieHus CYIIU
AKUBBIMU opranuzMamu. OTkpbiTus A. Berenepa u Y. JlapBuna.

Penbed 3emmu. dakropbl, MOBIHMABIIME Ha BO3HMKHOBeHHE penbeda 3emuu. JlemHuWKH, HX
3HaueHue I popMupoBanus penbeda 3emin. JieTHuKoBBIN iepruoa. MeIIe THUKOBbBE.

O06suk 3emuin

3aBHUCHUMOCTD BHEIIIHETO O0JIMKA 3eMJIM OT KIIMMaTa.

Knumar. YcnoBus, Bnusonye Ha KIuMaT. ATMOC(EPHBIE OCaIKH.

OcoOeHHbIC, YHUKAIBHBIC TPHUPOAHBIE O00BeKkThl 3emiu (Huarapckwii Bopoman, bombimoi
Bbapwepnsiit pud, Tepputopus crpansl Hunepnanael, 'umanau, baiikan, HopBexxckue Qbopabl, MYCTHIHS
Caxapa, ckansl B ['ocymapcTBeHHOM mnpuponHoM 3amoBeanuke «CtonOb» B KpacHosipckom Kpae,
Bonwmmoit kanboH peku Kosopano).

[Tnanera 3emis Kak cpega OOMTAaHUS KUBBIX OpraHU3MOB. OcoOCHHOCTH 3eMiTH, 00YCIIOBHUBIINE
KU3Hb Ha IUIAaHETe: MOJIOKeHHe 3emun oTHocutenbHO COJHIIA, BpalleHue 3eMIId BOKPYT CBOEH ocH,
aTMocdepa 3eMiu ¢ 030HOBBIM CJIOEM, OTPOMHBIE 3aI1achl )KUIKOMN BOJIbI, IIOYBA.

Kuznb Ha 3emue

XKuasg n HexuBas npupoga. XUMHUYECKUH COCTaB KHUBBIX OpraHu3MoB. OCHOBHBIE IPHU3HAKU,
OTJIMYAIOIIME JKUBOE OT HEXHMBOIO: KIETOYHOE CTpOECHHE, OOMEH BEIIECTB, pPa3ApakuMOCTh,
pa3MHOXKEHHUE, POCT, pa3BUTHE, HACIEACTBEHHOCTh, U3MEHUYUBOCTh, a/IalTallls K YCIOBUIM KU3HU.

JloHayuyHble TNpECTaBICHUS O MPOUCXOKIEHUM >KU3HU. [lepBble HayyHbIE NPEANOIOKEHUS O
BO3HUKHOBeHMHM xu3HU Ha 3emute (. Penu, JI. Cnanmnunnanu, JI. [actep). ['mnore3a o BeYHOCTH KU3HHU.
CoBpeMeHHbIe B3IUIA/IbI HA BOZHUKHOBeHHUE xu3HH Ha 3emiie (A.W. Omapun, J[x. Xonaein).

DBONIONUS — ATO MPOIlecC HEOOPATHUMOI0 UCTOPUUYECKOTO Pa3BUTHUS JKUBOM Npupoisl. ['aBHbIE
nBukyie cunbl sBomonuu (mo Y. Jlapsuny). PasnooOpasme >xuBbIX opraHu3mMoB. CucTemaruka.
Knaccugukanusa xuBbix opranusmoB. Bua. IlapctBa xuBoil mpuponsl: bakrepun, I'pudsl, Pactenus,
Kupotnble. CyllecTBEHHbIE NPU3HAKM NPEICTABUTENIEW OCHOBHBIX ILAPCTB, MX XapaKTEPUCTHKA,
CTpOEHHE, OCOOEHHOCTH KU3HEAESITEIbHOCTH, MECTa OOUTAHHUS, UX POJIb B IPUPOJE U B KU3HU YEJIOBEKA.
[HapcTBO Pacrenus: rimaBHbIN MpHU3HAK (CIIOCOOHOCTH K (POTOCHHTE3Y), 3HAUEHUE PACTEHUN B MPHUPOJE.
borannka — Hayka o pacteHusx. KpymHble cucreMaruyeckue TpyINIbl PacTeHUN: BOAOPOCIH, MXH,
NanopoOTHUKOOOpa3Hble, TOJIOCEMEHHBIE, MOKPBHITOCEMEHHbIE (LBETKOBBIE), MX OCHOBHBIC IPU3HAKH,
MHoOrooOpaszue. Jlumaitnuku. IlapctBo JKuBoTHBIE: MHOrOoOOpasuWe >KHMBOTHBIX, OCOOCHHOCTH WX
CTPOEHMSI, KUZHEACITEIbHOCTH, 3HaUEHNE B IIPUPOJIE U B KU3HM denoBeka. KpynHele cucremMarnyeckue
rpynnsl  kuBOTHBIX: I[Ipocteiimue, becno3BoHounsle (KumeunononoctHeie, YepBu, Momocku,
Unenuctonorue, Wrnokoxwue), I[lozBonounsie (PwiObl, 3emHOBOmHBIEC, [Ipecmbikatommuecs, I[ITuipbl,
Miekonuraronue), X OCHOBHbIE PU3HAKH, MHOTOOOpa3ue.

Pa3Butue xu3HM Ha 3eMIe: KU3Hb B JIPEBHEM OKEaHE; BBIXOJl PACTEHHM W >KMBOTHBIX Ha CYIIY;
Jieca KaMeHHOYTOJIBHOTO TIEPHO0/1a; PACIBET IPEBHUX MPECMBIKAIOIINXCS; NTUIIBI U 3BE€PU MTPOLLIOTO.

Cpena u wmecto oOurtanus. HazemHO-BO3aylIHasi, BOJAHAsS M TOYBEHHas CpeIbl OOMTaHUS
opranu3moB. Opranu3menHas cpena. [Ipucrnoco6ieHHOCTh OpraHu3MoB K cpenie ooutanus. [IpupoaHsie
coobmiectBa (9kocuctembl). CTpyKTypa TpPHPOAHOTO cooliecTBa. Pa3HooOpaswe MpUpOAHBIX
coobmiecTB. EcTrecTBeHHBIE MPUPOIHBIE IKOCUCTEMBI. ICKyCCTBEHHBIE COO0IIIECTBA (arpOIKOCUCTEMBI).

Pactenust u )KMBOTHBIE Pa3HBIX MATEPUKOB (3HAKOMCTBO C OTJEIbHBIMHU MPEICTABUTEIISIMH JKUBOU
MPUPOABI KaXA0ro mMarepuka). KusHb B MOpsix U okeaHax. CooOliecTBa MOBEPXHOCTH U TOJILIIH BOJIBI,
JIOHHOE COOOIIECTBO, COOOIIECTBO KOPALIOBOTO puda, rrydokoBoaHOE coobmecTBO. [IpupoaHbie 30HBI
3emiu: apKTUYECKUE MYCTBhIHU, TYHIpPA, Taiira, CMEIIaHHbIE U HUIMPOKOJIHUCTBEHHBIE Jieca, TPaBSIHUCTHIC



PaBHUHBI — CTEIH U CAaBaHHBI, IyCTHIHU, BJIAXKHbIE TPOITMYECKHE JIECA.

YesoBek Ha 3emuie

YenoBek — KHUBOM OpraHu3M. MecTo 4esioBeKa B CUCTEME KUBOM MPUPObI. UeIoBEUECKHE PaChl:
eBporeoniHas (eBpa3uiickasi), MOHTOJIOMHAs (a3UaTCKO-aMepUKaHCKas) U SKBaTopHalibHas (aBCTpalio-
Herpouanas). [IprcrnocoOuTenbHbIN XapakTep pacoBBIX MPU3HAKOB.

Hayunsle mnpenacraBieHuss O NPOUCXOXKIECHHUHM uenoBeka. AHTpornonorus. [[peBHue mnpenku
YEJIOBEKA: JPUONMUTEKH M aBcTpanonureku. Yenosek ymensid. YenoBek mnpsamoxondmui. Yemnosek
pa3yMHbIH (HeaHJepTajell, KpOMaHbOHEL, COBpEMEHHBIH uenoBek). YemoBek — OuocoluanbHOE
CYILECTBO.

Mup actpoHoMHH

[TepBrie mnpencraBieHus JwoAed o BceneHHoi. 3apokIeHHME M JTalbl Pa3BUTHS aACTPOHOMUU:
npeBHee Bpemsi (Moxaenu Bceenennoit Apuctorens, Iltonemes), cpennee Bpems (B3risasl Hukosnas
Konepnuka, I'anmuneo [Nammnes, Jxopnano bpyno octpoenun Bceenennoit), HoBoe BpeMs (COBpEeMEHHBIE
KOCMHUYECKHE UCCIIEI0BAHNUS, BXKHENUIIINE 1aThl B OCBOEHUH KOCMOCA).

Conneunas cuctema. [lmanetst 3emHoi rpynnel  (Mepkypuii, Benepa, 3emius, Mapc).
VYHukanbHOCTh mIaHeTsl 3emiist. [lpoucxoxneHne Ha3BaHUM IulaHeT 3eMHOW rpynnbl. Jlyna. Ilnanersi-
rurantsl (FOmurep, Catyps, Ypan u Hentyn). [Iporcxoxaenne Ha3BaHUM IIaHET-TUTAHTOB. ACTEPOU/IBI
Conneunoit cucrembl. Komersl: Buapl, crpoenue. Mereopbl. Meteoputsl. Enununbsl usmepeHus
paccTostHUM B KOCMOCE. 3BE€3/Ibl — T'MIAHTCKUE PACKaJeHHBIE IIAPbI, U3Ty4Yarollue CBET. THUIIbI 3BE3[
(xapnuku, ruraoTsl U cBepxruranTsl). Connne. Co3e3aus. ['anakTuxu.

Mup O6uosorumn

Bbuonorus — nHayka o xu3Hu. CoBpeMeHHasi OMOJIOTHsI — CHUCTeMa HayK. 3HaueHUe OMOJIOTHYECKIX
3HaHUM.

Kusble opraHuszMbl, uX npuszHaku. KietouHoe crpoeHue opraHu3MoB. CTpOeHHME KIIETKHU.
OOHOKJIETOYHbIE, MHOTOKJIETOYHbIE M KOJOHMAJIbHbIE OpraHu3Mbl. Tkanu. TkaHu pacTeHUd U
KUBOTHBIX. Opran. Opranbl pacTeHul U KUBOTHbIX. Cuctema opraHoB. CHCTEMbI OPraHOB JKUBOTHBIX.
JXKuBoii opranu3zM — 3T0 GHOIOTHYECKAs CUCTEMA.

CymHocTh noHATHS «ruTaHuey. CrocoOwl mutanus (aBToTpodHOE, reTeporpodHoe). OcobeHHOCTH
NUTAHUS pacTUTeNbHOro opranusMa. llouBeHHoe mnuranue. BozgymHoe nuranue ((HOTOCHHTE3).
Oco0eHHOCTH NMUTaHUSl KUBOTHBIX. PazHOOOpa3ue >KMBOTHBIX MO THUIY MUTaHUS (PACTUTENbHOSIHBIE,
XMIIHUKY, Tapa3uTsl). IlumeBapenne u ero 3HaueHue. OCOOEHHOCTH CTPOCHMS MUILEBAPUTEIBHBIX
CUCTEM XUBOTHBIX.

Ilepenoc BemecTB B opranusme, ero 3Hauenue. [lepensmkenue Beuiects B pacreHMH. OCOOEHHOCTH
CTPOEHHSI OPraHOB PacTeHM, 00ECIIeUnBaOIIUX Mpoliecc MepeHoca BemiecTs. [lepemenieHne BemecTs B
KJIETKaX pacTeHUH U OJHOKJIETOYHBIX XHBOTHBIX. OCOOEHHOCTH NEpeHOca BEUIECTB B OpPraHU3Max
MHOTOKJIETOYHBIX JKMBOTHBIX. KpoBeHOCHas cucrema, ee crpoeHue, pyHkuuu. KpoBb U ee cocTaBHBIE
gacTu (TU1a3ma, KIETKU KPOBH).

3HaueHue npixaHus. Poib Kucimoposa B mpoliecce pacUIeIIeHUst OPraHWYeCKHUX BELIeCTB U
0cBOOOXKIeHHS PHepruu. Tumbl Japixanus. Jlpixanue pacrteHuil. Poib ycThUIl M yeueBHYEK B Ipoliecce
IbIxaHus pacTeHui. [Ipixanue UBOTHBIX. Oprausl JbIXaHUs )KUBOTHBIX OPraHU3MOB.

O6men BemiectB. OcoOeHHOCTH OOMEHa BENIECTB Yy pacTeHWil. Ponb BbImeneHHs B mpoliecce
KU3HEJECATSIIbHOCTH OpPraHu3MoOB. Beigenenue y >KUMBOTHBIX. Bbimenenune y pacteHuil. OCHOBHBIE
BBIJIETIUTENIBHBIE CUCTEMBI Y dKUBOTHBIX.

3Ha4ueHUE OINOPHBIX CHCTEM B KU3HM OpraHu3MoB. ONOpHBIE CUCTEMBI pacTeHHid. ONOopHBIE
CHUCTEMBI )KUBOTHBIX.

JIBrokeHrne Kak BaKHEHIass OCOOEHHOCTh JKMBOTHBIX OpPraHW3MOB. 3HAau€HWE JBUTATEIbHOMN
aKTUBHOCTH. MeXaHU3Mbl, 00eCleurBalolie IBUKEHUE JKUBBIX OPraHU3MOB. J[BUraTeiabHBIE pEaKIuH
pacteHuii. CBsA3b JKU3HEACATEIBHOCTH OpraHU3Ma C OKpyXKaromieil cpenou. Perymsanusa nponeccos
KHU3HEIEATEIIBHOCTH OpPraHu3MoB. PasnpakuMocTtb. OHIOKpHHHas cuctema. JKene3sl BHYTpPEHHEU
cekpennu. HepBHast cucrema, ocooeHHOCTH cTpoeHus. Pediekc. Ponb HEpBHOIM cHCTEMBI B PETyisIuu
IIPOLIECCOB KU3HEACATENBHOCTH. POCTOBBIE BEIllECTBA PACTEHUN.

buonornueckoe 3HaueHue pasMHOXKEHH. Buabsl pazMHoxkeHus. becnonoe pa3MHOKEHNUE PACTEHHIA.
ITonoBoe pasmMHOkeHHE pacTeHUU. Pa3zMHOXeHue pacTeHHMi ceMeHaMH. l[BeTOk Kak OpraH IOJIOBOTO
pasmHokenus. Consetusi. Onbuienue. J{BoitHoe ommomoTBoperue. O6pazoBaHue MIOAOB U ceMsH. PocT u



pasButue pacteHuid. UHauBuayansHoe pa3Butue. Pacnpoctpanenue miogos u ceMsH. COCTOsHUE MOKOS,
€ro 3HaYCHHE B )KU3HU PACTEHUN. Y CIIOBHS ITpopacTaHus cemsH. [lutanue u pocT mpopoCTKOB.

[TonoBoe pa3MHOKeHHE OpraHu3MoB. OCOOCHHOCTH TOJIOBOTO Pa3MHOKEHUS KUBOTHBIX. OpraHsl
nosioBoro pasmHokeHusi. [lomoBeie kinetku. OmogorBopeHue. OcoOEHHOCTH pPa3BUTHUSL KUBOTHBIX
opranu3zMoB. Paspurtue 3aponsima. [ToctamOpHoHaNBbHOE pa3BUTHE >KMBOTHBIX. lIpsiMoe M HempsMoe
pa3BUTHE.

CymHoCTh TOHSATHH — «cUCTeMa», «Ouomormueckass cucremay. Opranm3m Kak —CIOXKHas
Ouosnoruueckas cucrema. B3auMocBs3b KIIETOK, TKAHEH U OpraHoOB B OpraHU3Max.

Mup xumuu

Xumusi — Hayka o mpupoje. HaydHble OTKpBITHS XUMHUH, OKa3aBIIUE BIMSHHE Ha Pa3BUTHE
ouonoruu, ¢puzuku. BrusHue NOCTHKEHUI XUMHUYECKONW HayKM Ha pa3BUTHE TEXHUYECKOTo IMporpecca
4eJI0BEYECTBA.

[Ipeamer wn3yuenus xumuu. BemectBo. Xumuueckue sABieHHs. UYHCTbIe BEIIECTBA U CMECH.
I'oMoreHHbIe U reTepOreHHbIE CMECH.

CrocoObl pa3feneHuss TOMOTE€HHBIX CMeceil (BbIapUBaHHE U KPUCTAIUIM3ALUsS, JAUCTUILIALUSA,
neperonka). CrocoObl pa3zelcHHs] TeTEPOrCHHBIX cMeced (oTcTamBaHUWeE, (QUILTPOBAHUE, JCHCTBHE
MarHuTOM).

Oranbl CTAaHOBJIEHUS HAayKU XWMHUU. YUEHbIE MHpA, BHECIIHE CYIIECTBEHHBIM BKJIAJ B Pa3BUTHE
xumuueckoit Hayku (P. boitnb, A. JlaByasse, M.B. Jlomonocos, [x. Hansron, XK. IIpycr, A. ABorazapo,
U. Bepuennyc, JI.1. Menznenees, A.M. Byriepos). OT/indie HayqHbIX 3HAHUH OT HEHAYYHBIX CBEICHHIA.

MeToapl HayyHOrO TMO3HAHUA. OMIUPHUYECKUE METOIbl HAyYHOTO II03HaHUs (HAOIIOACHHE,
SKCIIEPUMEHT, CPAaBHEHUE, M3MEpPEHHUE, ONHCAaHUE). DKCIEPUMEHT — OCHOBHOM METOJl XMMHUYECKOU
Hayku. MozenupoBaHue.

CocraB BemniecTB. ATOMHO-MOJIEKYJsipHOE yueHue. ATtoM. Monekymna. XUMHUYECKUM DIIEMEHT.
3HAKOBO-CUMBOJIMYECKOE 0003HAYCHHE W HA3BaHUs XMMHUYECKUX 3JeMeHTOB. llepmonnueckas cucrema
xumudeckux ayemenToB .M. Meneneena.

[Ipocteie BemecTBa. Anmnorpornus. CloXHbBIE BellecTBa (XMMHUYECKUE COSAMHEHHS). XUMUYECKas
¢dbopMylia — 3HAKOBO- CHMBOJIMYECKOE OTpPaXCHHE KAuyeCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa
BellecTBa. Ha3BaHus BelecTB: HayYHbIE U TPUBHAJIbHBIE.

Knaccupukanus  BemectB. Heopranmyeckue — BemecTBa M OpraHMYECKHE  BEIIECTBA.
Heoprannueckue BemiecTBa: MpoCThie U ClIOXHBIE. [IpocThie HEOpraHMUeCKHE BEIIEeCTBa: METAIUIbl U
HemeTtauibl. CocTaB, GopMyIibl, IPUMEPHl HEOPTraHWYECKUX BeniecTB. ATMoc(depa: cocTaB, CBOMCTBA U
¢dbyHkun. 3amurta atMochepsl OT 3arps3HEeHUS.

Crno’xHble HEOpraHMYECKHUEe BEUIECTBA: OKCH/JIbI, KUCIIOThI, OCHOBaHMsI (THMIPOKCHIbI) U conu. Bona.

Oprannyeckue BemiectBa. CBoWCTBAa M NMPUMEHEHHE OPraHUMYECKUX BEIIECTB. YTIJIEBOJbI, OENKH,
KUPbI (JIMMHJIBI) U HYKJIEHMHOBBIE KHUCIOTHI, UX 3HAU€HUE NI 4yesoBeKa. BemecTBa BOKpYyr Hac: COJib,
caxap, co/ia, CTUPAJIbHBIN MMOPOLIOK, YKCYC, JIE€KapCTBA.

Mup ¢pusunku

du3uka — Hayka o mnpupoje. Puszndeckue sBleHUs. BriusHue QU3MKM HA pa3BUTHE HAYKH U
TeXHUKU. CBSA3b PU3UKU C IPYTUMHU HAYKAMHU.

dusnueckoe Teno, (uU3NYECKoe sBIEHHE, (U3MUecKas BelWdYMHA. V3MepeHHe (U3NYECKUX
BeIMYMH. Maremartuyeckue AeWcTBUA ¢ (U3MUECKUMHU BeIMYMHAMU. J[BH)KEHHE Kak eCTECTBEHHOE
CBOMCTBO Ten. MexaHuueckoe ABuxkeHUE. OTHOCUTENBHOCTh JABMKEHHUS. I[IOHATHS W BETUYMHBL,
CIy’)Kalllue JJIsi ONHCAaHUS MEXAHWYECKOTO J[IBH)KEHUS, 3HAKOBO-CHMBOJMYECKOE HX IMpEICTaBJICHHE.
[IpssmonuHeitHOE U paBHOMEPHOE JIBUXKEHUE. CKOPOCTbD.

[Ipnunna nBwxenus ten. Muepums. Cwia kak Mepa B3aumojercTBus Tell. Cuina TSHKECTH,
PaBHOJEHCTBYIOLIAsI CHIIA.

Cunbl B pUpo/ie U B TEXHUKE. 3HAKOBO-CUMBOJIMYECKOE IpeicTaBieHue cui. Jlepopmarus.

Tena u BemecTBa, AUCKpPETHOE cTpoeHHE BeliecTB. CTpoeHHEe KHUJIKUX, TBEPIABIX M ra3000pa3HbIX
ten. Mcnonb3oBanue (U3MIECKUX CBOMCTB TEJI YETIOBEKOM.

Pabora, MexaHunyeckas pabora. MomHocTs. OJHeprus. Ilpocteie wmexanmsmbl.  KII/L.
Hcnonbs30BaHMe MPOCTBIX MEXAaHU3MOB YEIOBEKOM.

Bunel sHeprun. 3akoH COXpaHEHMs SHEpruM. VICTOYHMKM 3HEPIUH, HMCIIOJIb3YyEMbIE YEIIOBEKOM.
Bozo6HoBnsiembie 1 HeBO300HOBIsIeMble pecypchl. [IpeBpalieHus 3Heprum u3 0JHOrO BUJA B IPYTOM.



IBuxenne T1en  CoONHEYHOM  CUCTEMBI. 3aKOH  BCEMHUPHOIO  TATOTEHMs. MarHuTHbIe
B3auMoeCcTBUsA. DU3HUECKUE sIBJICHUS B aTMOchepe.

ObecneueHne TEIUIOBOrO OallaHCca XKHUBBIX CYIIECTB. BHIbI TeriooOMeHa: U3Iy4eHue, KOHBEKLUS,
TEIUIONPOBOAHOCTE. [IprcrnocobiieHns KUBOTHBIX K JKM3HM B XOJOJHOM U ApKOM KJIMMaTe. 3aKOHBI
MEXAHHUKH B )KU3HU )KUBOTHBIX.

IIpumepHbIii IepeYeHb NPAKTUYECKUX PadoT

RBOoo~NoOTR~WLDNE

0.
11.
12.
13.

Pa3Butne cemsH daconu u ropoxa (HabmOACHME).

Omnpenenenue cpeqHeil Macchl Tena (U3MepeHue).

Omnpenenenue pa3mMepoB JUCTOBOM IJIACTUHKH (M3MEPEHHE).

Bnusiaue a30THBIX yAOOpEHU Ha pOCT pacTeHHs (IKCIIEPUMEHT).

Onpenenenue BpeMeHH cyTok o ComHIly.

Habnronenne nuHU MarHUTHOTO TIOJIS.

BrisiBneHne npu3HakoB MUHEPAJIOB U/WIIM TOPHBIX MTOPOJI Y MECKa.

N3mepenue BricoTsl CoIHIIA HAJl TOPU30HTOM U TEMIIEPATYPHI BO3AYyXa B IOJIJIEHb.
DKcrnepuMeHTaIbHOE OOHAPYKEHUE OPTaHUYECKOTO BEIIECTBA.

OKCnepruMEeHTaIbHOE 00HAPYKEHHE KpaxMaa.
HaGumtonenue u onrcanie 0COOCHHOCTEH CTPOSHHS OaKTepuil.
Habumonenue u onucanue ocoOEHHOCTEN CTPOEHMSI IJIECHEBBIX T'PUOOB.
HaGumtonenue u oncanie 0COOCHHOCTEH CTPOSHHSI BOJOPOCIIN XJIaMUIOMOHA/IBI.

14. HaOmroeHue v ONMCAaHUE BHEITHETO CTPOCHUS MXa KYKYIIIKHH JICH.

15.
16.
17.

pacTeHusl.

18.
19.
20.
21.
22.
23.
24.
25.
26.

HabntoneHue u onyvcaHue BHEIIHETO CTPOSHHUS TallOPOTHUKOOOPA3HBIX.
Habnronenue u onrcaHie BHEIIHETO CTPOSHUS IIHUIIEK, XBOM U CEMSIH XBOWHBIX PaCTEHUIA.
HaOnronenue u  omucaHue BHEUIHETO CTPOEHHS IOKPBITOCEMEHHOTO (I[BETKOBOIO)

BrIsiBiIeHUE TPUCTIOCOOICHHOCTH OPTaHU3MOB K YCJIOBHUSM CPeAbl OOUTaHUS.
HaGmonenne 3Be31HOr0 HEbA.
Habmronenue 3a Jlynoi, ¢pazamu JIyHsl.
W3yueHne cTpoeHUsT paCTUTEIBHON KIIETKH.
W3yueHne cTpoeHUs IIBETKOBOT'O pacTEHUS.
W3yuenue nepeaBrKeHUs] BOJBI 1 MUHEPAJHHBIX BEIIECTB B PACTCHUU.
BereratuBHOe pa3MHOKE€HHE KOMHATHOTO PACTEHHUS.
N3yueHne cTpoeHMs LIBETKA.
N3yuenne ocobeHHOCTEN pa3BUTUSI HACEKOMBIX.

27. Pa3nmencHue cMeCH JKEJIE3HBIX OIMMIIOK M IPEBECHBIX CTPYKEK CIIOCOOOM OTCTaWBaHUS.
28. Pasnenenuie cMecu MOBApEHHOM COJIM M KBapIIEBOTO

HecKa.
29.
CTPYKEK.
30.
31.
32.
33.
34.

Pazgenenne ¢ mOMOIIBKO Mar"Hura CMECH, COCTOAIIEH M3 KOMOYKOB CCPbI M IKCIIC3HBIX

Brinenenue noBapeHHON COJIM U3 €€ BOJIHOT'O PacTBOpa.
[Tonydyenune qUCTUIIITMPOBAHHON BOABI U3 BOAOIPOBOIHOM.

Habmtonenue 3a 06pa3oBaHuEeM TEHHU.

Ompenenenue EHBI ACICHUS U3MEPUTEIBHBIX PUOOPOB.

Ornpenenenue cpeaHel CKOPOCTU JBUKEHUS Tea.

35. HaOmroieHne 3aBUCHMOCTH BETHYMHBI JieOpMaItiil OT BETHYHHBI 1e(hOPMUPYIOIIEH CHITBL.

36.
37.
38.
39.

W3yueHne BIUSHUS TEMIIEPATypbl Ha CKOPOCTh AU Py3un.
[IpoBepka ycnoBusl paBHOBECHS pblyara.
Omnpenenenne Noa0COB MarHUTOB C IIOMOIIBIO KOMIIaca.
Bnusinue muiomaam NoBepXHOCTH Ha CKOPOCTh OXJIAXICHUS KUAKOCTH.



TEMATHYECKOE INTAHUPOBAHHUE KYPCA «kECTECTBO3HAHUME»

Mup pusuku

5—6 KJIACCBbI
P IlnanupoBanue
az/ies1 coJiepKaHuA Kypca HAFDY3KH
5 kaace (35 v)
BBeneHue B €CTECTBEHHbBIC HAYKU 44
Pa3BuTue 3HaAHUM JII0/IEH O MUpE 94
O0uk 3emnun 3y
DKusap Ha 3emiie 10 g
YemoBek Ha 3emiie 29
Peseps 74
6 kaacc (35 4)
Mup acTpoHOMHHT 54
Mup 6uonoruu 10 g
Mup xumun 11y
9vq




TemaTuueckoe IJIAHUPOBAHHUC, 6 KkJIacc

Ne i/ Tema KypcoB KoJu-Bo Hara
4acoB ITo niany ITo dpakry
Mup actpoHOMHH

1 [TepBrie npencraBiaeHus Jroaen o BeeneHHoil. 1 05.09

2 3apoxaeHUe U JTamnbl pa3BUTHS aCTPOHOMHUU: JpeBHee Bpems (Mozaenu BceenenHoi 1
Apucrotens, [Itonemes), cpennee Bpems (B3risaabl Hukonas Konepuuka, ["anuneo [Namunes, 12.09
Jlxopnano bpyHo o crtpoenun BcenenHoif), HoBoe BpeMsi (COBpPEMEHHBIE KOCMHYECKHE '
WCCIIETOBAHMsI, BAKHEHIIINE JAaThl B OCBOEHUH KOCMOCA).

3 Conneunas cuctema. [lnanerst 3emHoi rpynmsl (Mepkypuit, Benepa, 3emiisa, Mapc). 1 19.09

4 VYHukanbHOCTh T1aHeThl 3emutst. [IpoucxoxaeHue Ha3BaHMil MIaHeT 3eMHOM Tpynmbl. JIyHa. 1 26.09
[Tnanersi-rurantsl (FOnurep, Catypn, Ypan u Hentyn). '

5} [Ipoucxoxaenue Ha3BaHUW IUTaHET-TUraHTOB. Actepouabl CosHedHON cuctembl. KoMeTsl: 1 03.10
BU/JIBI, CTpoeHHE. MeTeopsl. MeTeopHTHI. '

Mup 6mosnoruu

6 buonorus — Hayka o xwu3Hu. CoBpeMeHHas OWOJIOTHS — CHUCTEMa HayK. 3HadyeHHE 1
OMOJIOTMYECKUX 3HAHUH. 10.10
KuBble opranusmsel, ux npusHaku. KinerouHoe ctpoeHue opranu3mMoB. CTpoeHHE KIIETKH. '
OHOKJIETOYHBIE, MHOTOKJIETOYHBIE M KOJIOHUAIbHBIE OpraHu3Mbl. TKaHMU.

7 CymHocth moOHATHS «mnuTaHue». CrocoObl muTaHus (aBTOTpoHOE, TeTepoTpodHOE). 1 1710
Oco0eHHOCTH MUTaHMS PACTUTEIHFHOTO OPraHu3Ma. '

8 [lepeHoc BemiecTB B OpraHu3Me, €ro 3HaueHHeE. 1 24.10

9 3HaueHue ApIXaHus. Poib Kucaopoaa B mpouecce paclieruIeHUs] OpraHUYeCKUX BEIIECTB U 1 07.11
0CBOOOKICHHS YDHEPTUH. '

10 Oo6wmen BemecTB. OcOOEHHOCTH OOMEHA BEIIECTB Y PACTEHUH. 1 14.11

11 3Ha4YeHHE OMOPHBIX CUCTEM B JKM3HU OpraHu3MoB. OINOpHBIE CUCTEMBI pacTeHHi. ONOpHbIE 1 2111
CUCTEMBI JKUBOTHBIX.

12 JIBumkeHHe Kak BaKHEWIIas 0COOCHHOCTh KUBOTHBIX OPTaHU3MOB 1 28.11

13 buonornueckoe 3HaueHne pa3MHOKEHUSA. BUABI pa3MHOXKEHHUS. 1 05.12

14 [TonoBoe pazMHokeHHE OpraHu3MoB. OCOOEHHOCTH MOJIOBOTO PA3MHOKECHHUS )KUBOTHBIX. 1 12.12

15 CyImHOCTh MOHATUN «CHCTEMay, «OHOJIOrHYecKasi cucreMay. B3auMocCBs3b KIETOK, TKaHed U 1 19.12




OpraHoB B OpraHu3mMax.

Mup xumuu

16 XuMHUst — HayKa O IIPUPOIE. 1 26.12
17 [Ipenmet n3yuenus xumuu. BemectBo. XuMHUECKUE SABJICHUS. 1 09.01
18 CrocoObl pa3zieneHus TOMOTCHHBIX cMeceil (BbIIapUBaHWE ¥ KPUCTAJUTU3ALMS, AUCTUILISALNS, 1 16.01
TIEPETOHKA).
19 DTarbl CTAHOBICHHS HAYKH XUMHUH. 1 23.01
20 MeTo1bl HayYHOTO TI03HAHUS. 1 30.01
21 CocTaB BemecTB. ATOMHO-MOJICKYJISIPHOE YUCHHE. 1 06.02
22 [Ipocteie BemecTBa. Ammorpomnusi. CIOXHBIE BEIIECTBA (XUMHUECKUE COSTUHCHIUS). 1 13.02
23 Knaccudukanus Bemects. Heopranuueckue BemecTBa U OpraHMYECKUE BEIIECTRA. 1 20.02
24 CIio)KHBIC HEOPTaHUYECKUE BEIIECTBA: OKCH/IbI, KUCIIOTHI, OCHOBaHHs (T'UAPOKCH/IBI) U conu. Boxa. 1 27.02
25 OpranuyecKye BELIECTBa. 1 05.03
26 CBoiicTBa ¥ IPUMEHEHNE OPTaHUUECKUX BEIECTB. 1 12.03
Mup puzukn
27 ®uszuka — Hayka o npupoje. Pusnueckue spieHus. Bnusaue pusznku Ha pa3BUTHE HAYKU U 1 26.03
TeXHUKHU. CBSA3b PU3UKU C IPYTUMHU HAYKAMHU. '
28 duznyeckoe Teno, pU3ndecKkoe sBIeHue, pusnueckasi BeIMIHHA. 1 02.04
29 HmeH'cl neukeHust ten. Muepuusa. Cunna kak mepa B3aumozectsus ten. Cuia TAKECTH, 1 09.04
PaBHOJEHCTBYIOIAs CHIIA.
30 Cuibl B IpUpOZIE U B TEXHUKE. 3HAKOBO-CUMBOJIMYECKOE TIpeicTaBieHue cuil. Jledopmarus. 1 16.04
31 Tena u BemecTBa, IUCKPETHOE CTPOEHUE BEILIECTB. 1 23.04
32 Pabora, Mmexanmdeckas pabGota. MomHuocts. OHeprus. IIpocteie mexanusmbsl. KII/I. 1 30.04
Hcnosib30BaHME MPOCTHIX MEXAHU3MOB YEJIIOBEKOM. '
33 JIBrxenne ten CoOJIHEUHOM CHUCTEMBl. 3aKOH BCEMHPHOrO TSATOTE€HUsS. MarHutHble 1 07.05
B3auMoIecTBUs. DU3NUECKHE SIBICHUS B aTMOcdepe. '
34 ObecrieueHre TETIOBOTO OallaHCa KUBBIX CYIIECTB. 1 14.05
35 [TpucnocoOneHus )KUBOTHBIX K )KHU3HU B XOJIOTHOM H KApPKOM KJIMMaTe. 3aKOHbI MEXaHUKH B 1

KHM3HH )KMBOTHBIX.
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