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INOACHUTEJIBHASA 3AIIMCKA

Henu uzyyenusiyueoHoro kypca «EcrecTBo3HAHUE»

[Iporpamma yuebHOro kypca «EctecTBo3HaHue» paszpaboTaHa [JIsi OpraHu3alui,
peaTM3yIONINX MPOrPaMMbl OCHOBHOTO 0011Iero 0Opa3oBaHuUsl.

Copep:xaHue mporpaMmbl HaIlpaBI€HO Ha JOCTHIXKEHHE pE3yJIbTaTOB OCBOCHHS
OCHOBHOH 00pa30BaTeNbHOM MPOTpaMMbl OCHOBHOTO OOIIEr0 o0O0pa3oBaHHS B YacTH
TpeOoBaHUl, 3aaHHBIX (eneparbHbIM TOCYJapCTBEHHBIM O0pPa30BaTENbHBIM CTAHIAPTOM
OCHOBHOTO 00I1IeT0 00pa3oBaHus K MPEAMETaM €CTECTBEHHO- HAYYHOTO ITUKJIA.

Copep:xanue mporpammbl UIMeeT 0COOCHHOCTH, OOYCIIOBJICHHBIE, BO-TIIEPBHIX, 3aJauaMu
pa3BuTHs, OOy4eHUS W BOCIHUTAHUS YyYaIIUXCs, 3aJaHHBIMH COIMAIBHBIMH TPEOOBaHUSIMHU K
YPOBHIO Pa3BUTHSA WX JIMYHOCTHBIX W IO3HABATENIbHBIX KAaueCTB; BO- BTOPBIX, MPEIMETHBIM
CoJIep>)KaHUEM OCHOBHOTO 001ero o0pa3oBaHusl; B-TPETHHUX, TICUXOJIOTHUYECKUMU BO3PACTHBIMU
0COOCHHOCTSIMU 00y4YaeMBbIX.

Copepxanme mporpammbl  kKypca «EcTecTBo3HaHWe» HeceT B cebe OoJbIIoi
BOCIHUTATENbHBI TOTeHIMan. BocnutbiBaromias (yHKIHS Kypca 3aKIIo4aeTcsl B
dbopMupoBaHUH Y 00YHAIONIUXCATIOTPEOHOCTH TTO3HAHUS OKPY>KAIOIIETO MUPA U CBOMX CBsI3el
C HUM:DKOJIOTUYECKH 00OCHOBAHHBIX TOTPEOHOCTEH, HHTEPECOB, HOPM U MTPABHIL

«EcTecTBO3HaHME» — MHTETPUPOBAHHBIN KYpC, IPU3BAHHBINOKA3aTh COJIEPKATEIBHO-
JESTEIIbHOCTHYIO TOAJIEPKKY OCBOCHHSIPOrpaMM Mo y4eOHbIM mpenmeram «buomorus» u
«["eorpadusi», 00ecneunTh TPONEACBTHUECKYIO COJCPIKATEIILHYIO OCHOBY TSI ITOCJICTYOIIETO
CUCTEMAaTUYECKOT0 W3Y4YeHHs MpeaMeToB «Xumus» u «Pusuka». VHTerpanus pasnnyHbIX
€CTECTBCHHO-HAYIHBIX 00JacTell 3HaHUS OCHOBaHA Ha MPEJICTABICHUH O CIUHCTBE MPHPOJIBI
1 00I1IeM JJIs1 BCEX €CTECTBEHHBIX HAYK METO/IE MIO3HAHUA.

B cBsi3u ¢ 3TMM u3ydueHue kypca «EcTecTBO3HaHNE» B OCHOBHOM IITKOJIC HAIPABIICHO HA
JOCTHKEHHUE CICAYIONINX [ENIei:

— TMPOIIEJIEBTUKA OCHOB OMOJIOTHH, XUMHH, (PU3UKH,

—  (dopmupoBaHHE TEPBOHAYAIBHOIO TMPEJICTAaBICHUS O METOJaX Hay4YHOTO
MO3HAHUS TIPUPOJIBI, TISJIOCTHOTO B3TJIsAa HA MUD;

—  (opmupoBaHUE SIEMEHTAPHBIX YMEHH, CBS3aHHBIX C BBIOJHEHHEM Yy4eOHOTO
1a00pPaTOPHOTO UCCIIEAOBAHUS;

— (QopmupoBaHue y ydaluxcs YCTOMYMBOTO MHTEpeca KIpeIMeTaM eCTEeCTBEHHO-
HAy4HOTO [UKIA (K OMOJIOTHH, XUMUH, QU3HKE);

— BOCIHUTaHHE OTBETCTBEHHOTO M OEPEKHOTr0 OTHOIICHHSI K OKPY>KaIOIIe mpupo/ie,
(hopMUPOBaHHE IKOJIOTUICCKOTO MBIIIICHHS.

Mecto yueoHoro kypca «EcrecTBo3HAHMEe»B YUeOHOM ILJIaHe

OO0s3aTenbHas 4acTh y4yeOHOro TMIlaHAa NPUMEPHON OCHOBHOW 00pa3oBaTeNbHOM
MporpaMMbl  OCHOBHOTO 00Iero o00pa3oBaHUs TpeAyCMaTpUBaeT H3YYCHUE TPEIMETOB
«buonorus» u

«I"eorpadus» B 5-6 kitaccax. CucreMaTnyeckoe U3y4eHHe IPYruX YIeOHbBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIa B OCHOBHOM IIIKOJIE HAUMHAETCS MO3XKe: ¢ 7 Kiacca — (U3HKH,
¢ 8 KJ1acca — XMMMH.

B COOTBETCTBUU c y4eOHBIM TUIAHOM Kypcy

«EcTecTBO3HAHUE» MPEIIECTBYET  YICOHBIN npeaMeT

«OKpyXaIuid MHUpP», BKIIOYAIONINI HEKOTOpble 3HaHUS U3 00JIacTu OUONOTHH,
(bU3UKA, XUMUH, aCTPOHOMHUH.

YueOubiii kypc «EcTecTBo3HaHHME» BBOJUTCS Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus B KAYECTBE WHTETPATHUBHOTO JIOMOJIHEHHS K y4eOHBIM TipeameTam «buosorusy»,
«["eorpadusi» U Kak MPOINeaeBTUIECKHII KypC B OTHOLICHUH YY€OHBIX MPEIMETOB

«Duznka» U «XUMU.

[IporpamMMa 1o ecTecTBO3HAHUIO AJisA 5-6 KiaccoB cocTaBieHa M3 pacdera OoOIIei



yueOHoil Harpy3ku 70 dacoB 3a Ba roga oOyueHus: 1 gac B Henmemo B 5 kiacce u 1 yac B
Hezeno B 6 kinacce. Bpemst Ha naHHBIN Kypc 0Opa3oBarenbHas OpraHu3alisi MOXKET BbIICIUTh
3a CYeT YacTH y4eOHOTo IiaHa, GoOpMUPYyEeMOi ydacTHUKaMHu 00pa30BaTEIbHBIX OTHOLICHUH.

O0mas xapakrepucruka yuedHoro kypca «EcrectBosnanmne»

Brimonusis MPOIEAEBTUYECKYIO pOJIb, KypC

«EcTecTBO3HaHME» CONEPKUT CHUCTEMHBIE 3HAHUSA. boibplioe BHUMaHUE B HEM
yIemsieTcsl MPEEeMCTBEHHBIM CBS3SM MEXKy HadaJlbHOM W OCHOBHOHM WIKOJIOW, HWHTErpanuu
3HaHUH BOKPYI BEOYUIMX HACH, ONPECNSIONIMX CTPYKTYpY Kypca M CHOCOOCTBYIOLIMX
(bopMHUPOBAHUIO LIEIOCTHOIO B3IJIsIa HAa MUp. B Kypce naioTcs mnepBble MPEACTaBICHUS O
TaKUX TOHATHUAX, KAK «Macca»,  «B3aUMOACWUCTBHUE»,  «CUJIA»,  <OHEPrus»,  «aTomy,
«MOJIEKYJIa», «XUMUYECKUH drieMeHT». [lonydaeMble ydamuMucs: CBECHHs O BEIIECTBaX U UX
IIPEBPALIEHUSIX MOTYT CIIY’KUTh IEPBOHAYATIBHON OCHOBOM /1JIs IOCTENIEHHOI'O OCO3HAHUS UJIEU
OTOM, 4TO MaTepus U (popMbl ee ABMKEHUS BCErJa B3aWMOCBS3aHbI, YTO OOBEKTHI MPUPOIBI
00pa3yroT LIEJIOCTHBIE CUCTEMBI, OTHOCUTEIBHO YCTOMUUBBIE, HO B TO 5K€ BpeMsl JUHAMHUYHBIE.
Hapymienue 3Toit tuHaMHU4eCcKON YCTOWYMBOCTUA CHUCTEM MOYKET MPHUBECTH K HEXKeIaTeIbHbIM
nocneacTBusiM. Oco3HaHUE ATOW HAEH BAXKHO Ul TOHUMAHUS HKOJIOTMYECKUX MpoOieMm.
WuTerpanuss  pa3nUyHBIX  €CTECTBEHHO-HAYYHBIX oOOJacTed 3HAHMSA OCHOBaHA  Ha
IPEJCTaBICHUU O E€IUHCTBE INPUPOABl U OOIIEM Uil BCEX €CTECTBEHHBIX HAayK METOJIe
no3Hanus. CoJep)kaHuE JaHHOTO Kypca CTPOHUTCS Ha OCHOBE JAESITENbHOCTHOTO MOJXO[a.
Bogriieuenne yuammxcst B pa3HOOOpa3HyI0 y4eOHYIO, MCCIIEAOBATEIBCKYIO U IPAKTHIECKYIO
JESTENIbHOCTD SIBJISIETCS YCIOBUEM NMPUOOPETeHUs MPOYHBIX 3HAHUM, MpPeoOpa3oBaHUs UX B
yOeXAeHHsI U YMEHMSI, CTAHOBJIEHUSI OTBETCTBEHHOCTH KaK YE€pPThl TMUYHOCTH.

INJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMSA OBYYAIOLIMMMUCHA
YYEBHOI'O KYPCA «ECTECTBO3HAHUE»

OcBoenne yuyeOHOro kypca «EcTecTBO3HaHHE)» B OCHOBHOH WIKOJIE HAlpaBlIeHO Ha
JOCTHXKEHNE OOYYaIOUUMUCS JUYHOCTHBIX, MPEAMETHBIX M METalpeIMETHBIX PE3yIbTaTOB
OCBOCHMSI OCHOBHON 00pa30BaTeIbHON MPOTrpaMMBl.

JINYHOCTHBIMM pe3yJIbTaTaAMM U3YYEHHSI Kypca

«EcTecTBO3HaHUE SIBIIAIOTCS:

— pa3BuTHE MI03HABATEJIbHbBIX HUHTEPECOB,

MHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN ydamuxcs;

— (opMupoBaHME MOTHBAllMM K M3Y4YEHHUIO B JajlbHEWIIeM OHOJIOTHUH, XHWMUH,
(bu3uKH, ACTPOHOMUY;

—  BOCMHTAaHHE OTBETCTBEHHOI'O OTHOILIEHUS K IPUPOJIE, OCO3HAHUE HEOOXOAUMOCTH
3aIUTHl OKPYXKAKOIIEH CPENbI;

— (QopmHupoBaHUE JINYHOCTHOTO OTHOLIEHUS IPYT K APYTY, KYYUTEIIO.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMM U3YUEHUS Kypca SBISIOTCSA:

— OCBOCHME IPUEMOB HCCIIEIOBATENLCKON JEATEIBHOCTH (COCTaBJIEHME IUIaHa,
UCIOJIb30BaHUE MPHUOOPOB, (HOPMYITUPOBKA BHIBOJIOB H T. I1.);

—  (¢opMupoBaHUE MPUEMOB pabOTHI ¢ HH(MOPMAITUEH, TPEICTABICHHON B Pa3TNIHON
dopme (TabmUIBl, PUCYHKH, CXeMBbI, (OPMYIBI U T. J.), HA PA3IMYHBIX HOCUTENAX (KHHIH,
Wntepner, CD, nepuoandeckue U3JaHus U T. 11.);

—  pa3BUTHE KOMMYHMKATHBHBIX YMEHUN W OBJaJCHHE ONBITOM MEXIMYHOCTHON
KOMMYHHUKAIMK (BeJeHHE AUCKYCCUU, paboTa B Ipymnmnax, BBICTYIUIEHUE C COOOLIEHUSIMU U T.
I.).

IIpenmeTHbIMHU pe3yJIbTaTaAMHU U3YYEHUS Kypca

«EcTecTBO3HaHUE SIBISIIOTCS:

—  OocBOeHHME 0a30BbIX €CTECTBEHHO-HAayYHBIX 3HAHUH, HEOOXOJUMBIX IS
JAIBHENIIETO U3yUEHUSI CUCTEMATUYECKUX KYPCOB €CTECTBEHHBIX HaYK;



—  (opMupoBaHHE IIEMEHTAPHBIX UCCIIEAOBATEILCKUX YMEHUH;
—  NPUMEHEHHUE MOJYYEHHBIX 3HAHUN U YMEHUM JUISl peLICHUS TPAKTUYECKHX 3a1a4.

5 Kjaace

Buvinycknuk nayuumcea:

* BBIICIATH OOBEKTHl H3YYEHMS] €CTECTBEHHBIX HAyK: aCTPOHOMHUHU, (U3HKH,
XUMHH, reorpaduu, OMOIOTHUH, SKOJIOTUH;

* TIPUBOJUTH IPUMEPHI B3aUMOCBSI3€H B IPUPOJIE;

* OOBACHATH CYLTHOCTH MOHATUN «METO/I», «TUIIOTE3a»;

* Ha3bIBaTh Hay4yHbIE CIIOCOOBI/YPOBHU MO3HAHUS MUPA, Pa3iNdaTh METOAbI HAYYHBIX
UCCIIEOBaHUM (HAOJIIO/IEHUE, OIHMCAHUE, W3MEPEHUE, OJKCIEPUMEHT, MOJIEIMPOBAHUE),
Ha3bIBAaThATAIbl HAYYHOT'O UCCIIEIOBAHUS;

* OIpenensiTh W MPUMEHATh MOPSAOK JEHCTBUH HCCIEOBaTelNs MpH HaOII0JCHUH,
U3MEPEHUH TMPUPOAHBIXOOBEKTOB, IIPH MOCTAHOBKE OMNBITA (SKCIIEPUMEHTA);

* XapaKTepH30BaTh BKJIAJ 3apyOeXKHBIX W OTEUYECTBEHHBIX YUEHBIX B DPa3BUTHE
€CTECTBCHHBIX HAYK;

* OINMUCHIBaTh INPEACTABIEHUS MEPBOOBITHBIX JIIOJEH O MPUPOJE, MPEACTABICHUS O
cTpoeHuH BcenenHoil y ApeBHUX Hapo10B U B paHHEM CpeTHEBEKOBbE;

* TEpPEeUuCIsATh NPEANOCHUIKM M OOBSCHATH 3HAYeHHE Benmukux reorpaduuecKux
OTKPBITHH;

* OIMCHIBATh M0 MOJIEIHM BHYTPEHHEE CTPOCHUE 3EMJIN;

* CpaBHMBATh M0 PUCYHKY BHYTPEHHEE CTPOEHUE IUIAHET- TUTaHTOB M IJIAHET 3€MHOM
TPYIIIIBL;

* cpaBHUBaTh runote3bl 0 Bo3HMKHOBeHMH 3emuin M. Kanrta ull.-C. Jlamnaca, XK.
brodpdona u Jx. /[kuHca, OMUCHIBATH COBPEMEHHBIEC IMPEICTABICHHUS O BO3HUKHOBEHHUU W
pa3BuTuu COTHEYHOU CUCTEMBI;

* OIKCHIBaTh CJIOHUCTYIO CTPYKTYpY 3€MJIM, Ha3blBaTh M paclo3HaBaTb HAa PUCYHKE
reoJIoru4ecKre 000JI0UYKH 3eMIIH;

* IPUBOJUTH MPUMEPHl XMUMHUYECKHUX 3JEMEHTOB, MPOCTHIX M CIOKHBIX BEIIECTB,
BELIECTB C MOJIEKYJISIPHBIM M aTOMapHBIMCTPOCHHEM;

* OOBSACHATH CYIIHOCTb MOHATHI «TOPHBIE TTOPOIBI»,

«MHUHEpAIBIY, «penbed», «KIuMaT;

* OMNMUCHIBATH OCOOEHHOCTH MOBEPXHOCTH U aTMOc(hephl 3eMJIH Toclie ee 00pa30BaHUS;

* BBIIBJISTH IPU3HAKU MUHEPAJIOB U/WUJIM TOPHBIX TIOPOJ Y

MIeCKa B XO/1€ BBITIOJHEHUSI TPAKTUYECKON padOThI;

* IPUBOJUTH IPUMEPHI NMAJICOHTOJOTMYECKUX CBUAETEILCTB IOSIBICHHA Ha 3emile
JKUBBIX OpPraHU3MOB;

* OINUCHIBATh JKU3Hb B JPEBHEHIIEM OKeaHe, OCOOCHHOCTH CYIIM U aTtMochepsl
JpeBHEN 3emiin, Ha3bIBaTh MPUYMHBI HaYasa 3aceeHus CYIIH KUBBIMH OpraHU3MaMy;

* Ha3bIBaTh (PAKTOPBHI, MOBJIUABLINE HA BOSHUKHOBEHHE pebeda 3eMin;

* Ha3bpIBaTh YCJIOBHSA, BIUSIOLUIME HAa KIUMAaT, OOBSCHSATH, KaK KJIMMaT BIMSIET Ha
3€MHYIO IOBEPXHOCTb;

* OPUBOJUTH MPUMEPHl M ONUCHIBATH YHHUKAIbHBIE MPHUPOAHbIE OOBEKTHI 3eMIIH,
Ha3bIBaTh 0COOEHHOCTH 3eMJIH, 00YCIIOBHUBILNE KU3Hb Ha IIJIAHETE,;

* BBIBJISITH OOIIME U OTJIMYUTENIbHBIE MPU3HAKU TeNl KUBOM M HEXUBOU MPUPOJIBL,
Ha3bIBaTh M PACKPBIBAThH COJIEP/KaHNE OCHOBHBIXIIPU3HAKOB )KHBOTO;

* pacKpbIBaTh JOHAy4YHblE€ M TEpPBbIE HayuHble MPEJICTABICHUSA O MPOUCXOXKIACHUU
KU3HHU;

* pacKpbIBaTb COBPEMEHHBIE B3IJIs/Ibl HA BOSHUKHOBEHHE KU3HU Ha 3eMIie;

* OOBACHATH CYLTHOCTb MMOHATUH «IBOIOLU», «BUI,

«pmopay, «bpayHay, «cpena oOOUTaHUSY, «KMECTO OOUTAHUS,

«IIPUPOTHOE COOOIIECTBOY, «OUOIIEHO3», «(IKOCHCTEMAY, «LEIbITUTAHUNY;



* XapaKTepH30BaTh OCOOCHHOCTH OpraHu3MoB HapctB bakrtepuu, I'pubsl, PacTenus,
JKnuBoTHBIE, MX POJIb B IPUPOJE U B KU3HU YEIIOBEKA;

* XapaKTepH30BaTh OCOOCHHOCTH PACTEHUH M YKMBOTHBIXKPYITHBIX CHCTEMATHYECKHX
rpymni, 0COOEHHOCTH JIMIIAHHUKOB KaK CUMOMOTHYECKUX OPraHU3MOB;

* OIMCHIBATh TAIlbl Pa3BUTUS KU3HU Ha 3EMIIE;

* BBIICATH YCJIOBMS HA3€MHO-BO3LYIUIHOW, BOJHOW, ITOYBEHHOHM, OpPraHM3MEHHOU
cpen oOWTaHUSs, IPUBOJIUTH MPUMEPHI MIPUCIIOCOOICHHOCTH JKUBBIX OPTraHU3MOB K YCIOBHUSIM
Ha3eMHO- BO3JIYIITHOM, BOJHOM, TOYBEHHOM, OPraHU3MEHHOM cpeJl OOUTaHNs,

* NPUBOJIUTH NPUMEPHI PA3HBIX BHUJOB MPUPOIHBIX COOOIIECTB, HCKYCCTBEHHBIX
JKOCHUCTEM;

* Ha3bIBaTh U XapaKTEPH30BATh KOMIIOHEHTHI MPUPOJHOTO COOOIIECTBA, MPUBOIUTH
IIPUMEpHI eIl TUTaHMUS,

* TNPUBOJUTH MPHUMEPHI M BBLICIATH OCOOCHHOCTH PACTEHUH M KMBOTHBIX DPa3HBIX
MaTEepPUKOB, OCOOEHHOCTH JKUBBIX OpraHM3MOB MOpeil M OKEaHOB, XapaKTepHU30BaTh
0COOEHHOCTH CTPOSHHSI KUBBIX OPTaHU3MOB — OOMTATEIeH Pa3HBIX IPUPOAHBIX 30H;

* OOBACHATH CYLIHOCTb MOHSATHUS «pacay, BBLACIATh XapaKTepHbIe NMPU3HAKU JIIOACH
€BPOIIEONIHON, MOHT'OJIOUIHOM M AIKBATOPUAIBHOW pac, OOBACHATH UX HPUCIIOCOOUTEIHLHOE
3HA4YCHMUE;

* Ha3bIBaTh U XapaKTEPU30BATh BAXKHEHUIIME 3TAIbl CTAHOBJICHUS YEIIOBEKA;

* JI0Ka3bIBaTh Te3UC «YenoBek — OMOCOIMATBHOE CYILIECTBOY.

BoinyckHuk nosiyuum 603m04#CHOCHIb HAYYUMbCA:

* UCNONBL306aMb  NPU  BLINOJHEHUU YUeOHbIX 3A0aHUll  HAYYHO-  NONYIAPHYIO
Jqumepamypy no eCmecmeo3HaAHUIo, CnpasouHbleMamepuansl, pecypcol Mnmepnema,

*  OCHOBAM UCCNIE008AMENLCKOU U NPOEKMHOU 0esMeNbHOCMUNO U3YYEHUI0 NPUPOObL,
BKIIOUASL YMEHUSL (YOPMYAUPOBAmb 3a0adu, NpeOCmasismes pabomy Ha 3auumy U 3auunams
ee;

* 00OHapy#CUBAMb C653b 3HAHUL/YMEHUL N0 eCMeCcmEeHHO- HAYYHbIM npeomemam u
YMAHUMAPHBIM NPEOMEMam;

*  OPUEHMUPOBAMBCSL 6 CUCMEME MOPAIbHbIX HOPM UYEHHOCMEU N0 OMHOWEHUIO K
00vbeKmam Hcuou NPupoObl (NPU3HAHUE BbICOKOL YEHHOCMU JHCUSHU B0 BCEX ee NPOSABIeHUsX,
9KOJIO2UYECKOE CO3HAHUE, IMOYUOHANbHO-YEHHOCMHOE OMHOUWEHUE K 00beKmam JHCuUgou
npupoobl);

* coz0asamb cOOCMEEHHble NUCbMEHHbIE U YCIHbLe

cooOwjenUss Ha OCHOB8e HeCKOIbKUX UCMOYHUKOS UHMOpMAYUU, CONPOBOAHCOAMD
8bICMYNIICHUE NPe3eHMAaYyUel, YHUmvléasiocoOeHHOCMU AyOUMOPUY C8epCMHUKO8,

* pabomamv 6 2cpynne CEEPCMHUKO8 NpU peueHul NO3HABAMENbHbIX 3a0ad,
VUUmMbIBamb MHEHUE OKPYJICAIOWUX U AOEK8AMHO OYEHUBAMb COOCMEEHHbIN GKIAO 6
0esAmenbHOCb 2PYNNnbl;

*  COBEPUIEHCMBOBAMb HABLIKU YUMAMENbCKOU UOPPOSpaduUecKol epamomHoCcmu.

6 kiIace
Boinycknuk nayuumces:
* QOBACHATH CYILTHOCTh HOHATHUS «aCTPOHOMHUSI, XapaKTepu30BaTh

OCHOBHBIC OTaIlbl paSBI/ITI/IH aCTpOHOMI/II/I;

* yKa3bIBaTh Ha Mojenu nonoxenust ComHia u ianeT BCOTHEUHOU CUCTEME;

® HpOBO}II/ITB KJ'IaCCI/ICbI/IKaHI/IIO IJIAHET, CpaBHI/IBaTB IIJTAHCTHhI 3eMHOI>i prnHBI Ha
OCHOBE 0OCOOCHHOCTEH UX CTPOCHHSI,

* BBIACIIATH xapaKTepHHe HpI/ISHaKI/I ITaHET-TUT'AHTOB,

* BBIICJATH XapaKTEPHbIE MPU3HAKH aCTEPOUIOB, KOMET, METEOPOB, 3BE3I;

* HAXOJWTh OCHOBHBIC co3Be3aAus CeBepHOro TOJymIApHs TPU ITOMOIINA KapThI
3BE3HOI0 HeOa;



* BBIICTATH OOBEKT M3yueHHUs OMOJIOTHH; XapaKTEePHU30BaThOUOIOTHIO KaK CHCTEMY
HayK; paCKpbhIBaTh 3HAYE€HNEOMOJIOTNYECKUX 3HAHUH;
* OOBACHATH CYIIHOCTh TMOHATUH  «KIETKa», «TKaHb», «OpraH», «CHCTeMa

OpPTraHOBY, KITUTAHHE, «aBTOTPOGBI», «reTepoTpodbI», «hoTocunTes’,

«THILEBAPEHUEY, «JIBIXaHUE, «ra3z000MeH», «0OMeH BEILIECTBY,
«BBIJICIICHUEY, «PA3APAKUMOCTY, «pedieKc», «pa3MHOKEHUEY, «TraMeTa, «OTBLICHUEY,
«OILJIOIOTBOPEHUEY;

* MPUBOJUTH IPUMEPHI BUAOB TKAHEH, OPraHOB, CUCTEM OPraHOB PACTEHUH U )KUBOTHBIX,
Ha3bIBAaTh UX (PYHKLUH;

* XapaKTepH30BaTh )KUBOI OPraHNU3M Kak OMOJOIMUYECKYIO CUCTEMY;

* CpaBHHMBATh OCOOCHHOCTH aBTOTPO(PHOr0 HUreTepoTpOHOro CocoOOB MUTAHUS;

* OIIMCBIBATh OCOOCHHOCTHU IUTAHUS PACTEHUH, PACKPhIBATh CYLIHOCTh BO3IYILIHOIO U
IIOYBEHHOTI'0 MUTAHUS PACTEHUI;

* 000CHOBBIBaTh OMOJIOIMUYECKYIO POJIb 3€JIEHBIX PACTEHUH B IPUPOAE;

* ONUCHIBATh NHUTAHWE W NHUINEBAPEHUE Yy JKUBOTHBIX, BBIIEIATH OCOOCHHOCTHU
CTPOEHUS MUILEBAPUTEIILHBIX CUCTEM KHBOTHBIX;

* Ha3bIBaTh M ONMCHIBATH IPOBOJASIINE CUCTEMBl PACTEHUN U )KMBOTHBIX; PACKPbIBAThH
POJIb KPOBEHOCHOM CUCTEMBI, KPOBH B TPAHCIIOPTE BEIIECTB Y )KUBOTHBIX OPraHU3MOB;

* Ha3bIBaTh OPraHbl, yUaCTBYIOIIME B IIPOLIECCE AbIXaHUS PACTEHUM U KUBOTHBIX;

* Ha3bIBaTh OCOOCHHOCTU BBIIEICHUS y PACTEHUN M >KUBOTHBIX; XapaKT€pPHU30BaTh
3HAUEHUE BBIIEICHUS B JKU3HU JKUBBIXOPraHU3MOB; IPUBOJUTH JOKA3aTEIbCTBA TOrO, YTO
0OMEH BELIECTB — BAXXHEHUIINH MPU3HAK KUBOIO;

* XapaKTEepPH30BaTh CTPOEHHE OMOPHBIX CHCTEM PACTEHUH W KUBOTHBIX, OOBSICHATH
3HAYEHUE OMOPHBIX CHUCTEM JJIS )KUBBIX OPraHU3MOB, BBIBIATH NPU3HAKH OMOPHBIX CHCTEM,
YKa3bIBAIOIIME HA B3aUMOCBSI3b UX CTPOCHHUS C BBITIOTHIEMBIMH (DyHKIIUSIMHU;

* NPUBOJIUTH NPUMEpPbl M XapaKTepU30BaTh CIOCOOBI JBMXKEHUS HKMBOTHBIX,
IPUBOJIUTH NPUMEPHl HAJIWYMs JIBUTaTEIbHON aKTUBHOCTH Y pacTeHUil; OOBSACHATH pOJIb
JBWDKEHUS B JKM3HM JKUBBIX OPraHM3MOB; YCTaHABJIMBAaTh B3aUMOCBSI3b MEXIY Cpenoi
00UTaHMS U CTIOCOOAMU TIEPEIBIKEHUSI OPTaHU3Ma;

* Ha3bIBaTh YaCTH PETYJATOPHBIX CUCTEM, OOBSCHITH POJIHHEPBHOW M HIOKPUHHOU
CUCTEM B PETYJISILIMM IPOIIECCOB KU3HEIEATEIHHOCTH OPraHU3MOB, pe(JIEKTOPHBIN XapakTep
JESATEIIBHOCTH HEPBHOW CUCTEMBI;

* TIPUBOJUTH IPUMEPHI MPOSIBIICHUS PEAKINI paCTeHUI HAU3MEHEHUS B OKpY Karolei
cpene;

* XapakTepHu30BaTh pPOJb Pa3MHOXKEHHS B JKU3HM >KMBBIX OPraHU3MOB; BBISBISATH
0COOEHHOCTH OECIOIOT0 U MOJOBOTO Pa3MHOXKEHUS; ONPEAEATh MPEUMYIIECTBA MOJIOBOIO
pa3MHOXXEHHUsI niepe]l OecrojibiM; Ha3blBaTh W ONUCHIBATH YaCTH LIBETKA, YyKa3blBaTb HX
3Ha4YeHHUE; J1eJaTh BBIBOABI O OMOJIOTHYECKOM 3HAYEHHUH I[BETKOB,IIJIOZIOB U CEMSH;

* ONUCHIBATH OCOOEHHOCTH pPOCTa W Pa3BUTUS PACTEHUS;, XapaKTEpU30BATh ATallbl
UH/IMBUYaJIbHOTO Pa3BUTHS PACTEHUH;

* BBLIEJATH IPEUMYIIECTBA BHYTPEHHETO OIJI0IOTBOPEHHUS;

* pacKkpbIBaThb OCOOCHHOCTH Pa3BUTHs JKUBOTHBIX; CPABHMBATH MPSIMOE U HEMPSAMOE
pa3BUTHE )KUBOTHBIX;

* IPUBOJUTH INPUMEPHI CUCTEM U KOMIIOHEHTOB, MX COCTaBJISIOUIMX; HPHUMEPHI
OMOJOTUYECKHX CHCTEM M KOMIIOHEHTOB, MX COCTAaBIISIOIINX; HA3bIBaTh €IMHUIBI CTPOCHHUS
KHUBBIX OPTaHU3MOB (KJIETKH, TKaHU, OPTaHbl); BHISBIIATH B3aMMOCBSI3bMEKY OCOOCHHOCTSAMU
CTpPOEHHS KJIETOK, TKaHEH, OPraHoB M UX (QYHKIMSAMH; apryMEeHTHUpOBaTh Te3uc «JIro0oit
OpPraHu3M — 3TO CJIO’KHAs OMOJIOTHYECKas CUCTEMAY;

* TIPUBOJTUTH IPUMEPHI OTKPHITUI XMMUU, OKA3aBIIUXBIMSIHUE HA pa3BUTHE OUOJIOTHH,
bu3uKy;

* OOBSACHATH CYIIHOCTb HOHSTUN «BELIECTBO», «XHMHYECKOE SIBICHHE», «UHCTOE
BELIECTBO», «CMECH», «TOMOIE€HHAsi CMEChY,



«reTepOreHHas CMEChY;

* IIPUBOJUTH NPUMEPHI YUCTHIX BEILECTB U CMECEH;

* IPOBOAWUTH JIADOpPATOPHBIE OMBITHl 110  pa3AEICHUIO TOMOTEHHBIX u
TETEPOreHHBIX CMECEH;

* IPUBOAUTH IIPUMEPBI OTKPBITUM  YYEHBIX, BHECIIMXCYIIECTBECHHBIM BKJIaJa B
pa3BUTHE XUMUYECKOU HAYKH;

* Ha3bIBaTh OTJIMYUTEIIBHBIE IPU3HAKYA HAYYHBIX 3HAHUM;

* OOBACHATH CYILHOCTh IOHATHUH «METOJ HAY4YHOT'O ITO3HAHU», KHAOJII0ICHUEY,
«OKCIIEPUMEHTY, «CpaBHEHHE», (U3MEPEHUE»,  «OIIUCAHUEY,
«MOJCIUPOBAHUEY»,  «ATOM», «MOJEKYJIa», «XUMHUYECKHU DIEMEHTY,

«IIPOCTOE BELIECTBO»,  «AJUIOTPOIHS»,  «CIOXKHOE  BEIIECTBO»,  «XMUMHUYECKas
bopMyna», <kHEOPraHMYeCKHe  BELIECTBa», «OPraHUYECKHUEBEIECTBAY, «METaJlIbI»,

«HEMETAJLIIBIY, «HEOPraHUYECKHUe BEILECTBA», «OKCUIBD», «KUCIOTHI»,
«OCHOBaHMS», «COJIN», KOPTaHUYECKUEBEIIECTBAY;

* 0003Ha4YaTh HEKOTOPbIC XUMUYECKHE HIEMEHTHI JIATHHCKIMU OYKBaMH U IPUBOJAUTH
UX MEXAYHapOAHbIC Ha3BaHMS;

* packphiBaThb IPAKTHYECKOE 3HAYCHUE OTKPBITHS IEPUOJUYECKOrO0 3aKOHA ULt
pa3BUTUS XUMHUUYECKOMN HAYKHU;

* IPUBOAUTH NPUMEPHI MPOCTBIX W CIIOKHBIX BEIIECTB, HAYYHBIX U TPUBHUAIBHBIX
Ha3BaHWUMN BEIIECTB;

* KJIacCHU(HUIMPOBATH BEIIECTBA HA METAJUIBI K HEMETAILIBI TO(U3NIECKUM CBOICTBAM,
IIPUBOJUTH IPUMEPHI METAJIJIOB HHEMETAILIOB;

* XapakTEepU30BaTh CBOMCTBA W 3HAYEHUE KHCIOPOJA; XAPAaKTEPHU30BaTb COCTAB,
cBoiicTBa M (yHKUUMU aTtMoc(hepbl; OOOCHOBBIBATH 3HAUEHHE 3aIIUTBl aTMoc(epsl OT
3arps3HEHUS;

* IPUBOJUTH IPUMEPHI U OIUCHIBATb CBOMCTBA HEKOTOPBIX OKCHIOB, KHUCIIOT,
OCHOBaHU# (TMJPOKCHIOB) U COJIEH; MPUMEphl NPUMEHEHUs OKCUIOB, KUCIIOT, OCHOBaHHM
(TUIPOKCHUIOB) U COJICH;

* XapaKTEepU30BaTh CBOMCTBA U 3HAYEHUE BOJBIL;

* IIPUBOJUTH IPUMEPHI U ONUCHIBATH CBOMCTBA HEKOTOPBIXOPraHUYECKUX BEILIECTB;

* XapakTepu3oBaTb OHOJIOTUYECKOE 3HAUYEHUE YIJIEBOJOB, OEIKOB, IKUPOB
(JIMMHMI0B) ¥ HYKJIEMHOBBIX KUCJIOT;

* OPUBOJUTH MPUMEPHI YACTO HCIHOJB3YEMBIX B OBITY OpPraHUYECKUX
BEILIECTB;

* OOBSACHATH CYIIHOCTb MOHATHI «(PU3NUYECKOE SBIICHUEY.

«huznueckoe TEJON, «(huznyeckast BEIMUUHAY, «U3MEPEHUER,

«IIPAMOE U3MEPEHNE», KKOCBEHHOE U3MEPEHUEY;

* Ha3bIBaTh OOBEKT M3Y4YEHHUs (U3UKHU; BBIACIATH MPU3HAKH WIPUBOAUTH NPUMEPHI
(bu3nYeCKuX SIBICHUN; TPUBOJUTH PUMEPHI CBSA3U (PU3UKHU C IPYTUMH HayKaMu;

* packpblBaThb 3HAu€HHE M3MEpeHHs (U3NUYECKUX BEIMYMH MpH  (PU3HUECKUX
UCCIIEIOBaHMSX; CpaBHUBATh (U3NYECKUE BEIMYMHBI, pellaTh 3a/add, OCHOBAHHbBIE Ha
NPOCTEHIINX MaTEMaTUYECKUX pacyeTax ¢ MCIOJIb30BaHHEM (PM3NYECKUX BETUYMH;

* OOBSACHATH CYIIHOCTh OHITUH «MEXaHUYECKOE IBUKEHUEY, «TPAEKTOPUSD, «ITYTh»,
«TIPSIMOJINHENHOE ABUKEHUEY,

«PaBHOMEPHOE ABUKEHHE), «CKOPOCTbBY;

* IIPUBOJUTH IPUMEPHI OTHOCUTENBHOCTH JIBUKEHUS TE;

* TPEICTaBISTH MyTh, BPEMS U CKOPOCTh B 3HAKOBO- CUMBOJINYECKOH QopMme;

* BBIYHCIATH CKOPOCTH 10 (hopMyJie; ONpeAesaTh CPEAHIOI CKOPOCTh JBMXKEHUS TEJa;
pemars NpoCTENIINE 3aJa4H Ha ONPEACIICHUE CKOPOCTH JABUKECHUS;

* OOBACHATH CYHUIHOCTb THOHATHH  <«MHEpPLUs», «CUIa», «CUJIa  TSHKECTHY,
«paBHOJEHCTBYIOLIAS CHUIIA», «IepopMaLnsi»;

* TMPUBOJUTH IPUMEPHI IBUKECHUS TEJ 110 UHEPLUH, TPUMEPHIIePOPMUPOBAHHBIX TEI,



Ha3bIBaTh MPUYMHBI JeOpMaLny;

* TMPUBOJIUTH NPUMEPHI B3AUMOJICHCTBUS TEJI; IPEJCTABIATh PAa3HbIE CUJIbI B 3HAKOBO-
CHUMBOJIMUYECKOU (hopMe; ONpPEeNsiTh MOPUCYHKY-CXEME HalpaBJIeHUE ACHCTBHS CUIT,

* OOBACHATH CYLIHOCTb MOHATUN «(UZNYECKOE TEI0», «BELIECTBOY, «IUTaBJICHHUEY,

«UCIIapEHHEY, «KOHJIEHCALUS», «KPUCTAIU3ALINS;

* MPUBOJUTH IPUMEPHI BELECTB, HAXOAIIMXCS B PA3JIMUYHBIXarPEraTHbIX COCTOSHUSX;
OIKCHIBAThH M0 CXEME IMEPEXO0] TeN M3 OJHUX arperaTHBIX COCTOSHUM B Jpyrue; OObACHATH
pasyinyue BCBOMCTBAX TBEPBIX, )KUAKHX M ra3000pa3HbIX BELIECTB, HCXOI U3 UX CTPOCHUS;

* OOBACHATH CYITHOCTh TUCKPETHOCTH BEIECTBA;

* 00BACHATH CYLTHOCTb MOHATUH «paboTa», «MOLIHOCTHY,

«IIPOCTBIE MEXAHU3MBD», «PbIUary, «3HEPIUs»;

* INPUBOJIUTH NPUMEPhl NEHCTBUSA CHIJI, HE COBEPINAIOUIMX pPAabOTy; NPEACTaBIATh
¢u3nueckne BenUUMHBI (paboOTy, MOIIHOCTH U JIp.) B 3HAKOBO-CHMBOJIMYECKOH (opme;
CPaBHUBATh MOIHOCTH JIByX MEXaHU3MOB;

* OIHUCHIBATh MPOCTHIC MEXAHU3MBI, UCTIOJIb3yEMBIE B OBITY;

* Ha3bIBaTh BHJbl DHEPIUU; PACKPbIBaTh CYUIHOCTb 3aKOHA COXPAHEHUS SHEPrHH;
ONMCHIBATh IPEBpALLEHUS] DSHEPTUHM Ha NPOCTHIX MpPUMEpPaxX; MPUBOJUTH IMPUMEPHI
UCIIOJIb30BAaHUS YETOBEKOM IIPEBpAILEHUs] SHEPruM; Ha3blBaTb HCTOYHUKM HHEPIUU IS
OBITOBBIX Y MPOMBIIJIEHHBIX HYX/1; 000CHOBBIBATH HEOOXOIUMOCTb S3HEPTroCcOEPEKEHUS;

* PpacKpbIBaTh CYLIHOCTh 3aKOHA BCEMUPHOT'O TATOTEHMS,;

* TPUBOJIUTH NMPUMEPHI U ONHUCHIBATh (YU3UUYECKHE SIBICHUS B aTMOc(hepe U B Helpax
3eMIIM; ONpeAesATh MOJI0Ca MArHUTA C IIOMOLIbI0 MArHUTHOM CTPEJIKH; IPUBOJUTH IPUMEPHI
AIIEKTPU3ALINN;

* MPUBOJUTH NPUMEPHI U3ITYUYEHUS, KOHBEKLIMU UTEIIONPOBOJHOCTH B IPUPO/IE;

* ONUCHIBATh HM3BECTHHIE MEXAaHU3MBl IPHUCIIOCOOJICHHUS J>KMBOTHBIX K JKU3HU B
XOJIOTHOM (KapKOM) KJIIMMaTe;

* IPUBOJUTH IIPUMEpPHI JAEUCTBUS 3aKOHOB MEXAHMKH B >KMBOW NPUPOJE, IPUMEPHI
[I03aMMCTBOBAHHBIX UYEJIOBEKOM Yy HPUPOIbI U300peTeHU, MPUMEPhl (PU3MUECKUX SIBICHUH,
CBSI3aHHBIXC ITPEJIOMJIEHUEM CBETOBBIX JTy4eH.

Buvinycknuk noayyum 603mO0MHCHOCH HAYYUMBCA:

* UCNOIb306aMb NPU  BLINOJHEHUU YYEOHbIX 3A0AHULl  HAYYHO-  NONYJISAPHYIO
aumepamypy no o6uono2uu, Xumuu, Qusuxke,acmpoHoMul, CnpagouHble Mamepuaivl, pecypcol
Hnmepnema,

*  OCHOBAM UCCNIE008AMENLCKOU U NPOEKMHOU 0esIMeNbHOCMUNO U3YUEeHUI0 NPUpoobl,
BKIIIOUASL YMEHUs (hOpMYTUPO8ams 3a0a4u,

npeocmasisims pabomy Ha 3auumy u 3auuams ee;

* 00Hapy*CUBAMb C653b 3HAHUL/YMEHUL N0 eCMeCcmBeHHO- HAYYHbIM npeomemam u
CYMAHUMAPHBIM NPEOMEMAM,

*  OPUEHMUPOBAMbBCS 8 CUCHeMe MOPAIbHLIX HOPM UYEHHOCmeE N0 OMHOWEHUIO K
00BeKmam Hcusou Npupoobl (NPUHAHUE BbICOKOU YEHHOCMU HCUSHU 80 8CEX ee NPOSIBNEeHUSX,
9KO0N02UUEeCKoe CO3HAHUE, IMOYUOHAIbHO-YEHHOCMHOE OMHOWEeHUe K 00beKmam JHCUBOI
npupoobl);

* co3z0asamb coOCMBeHHble NUCbMEHHbIE U YCIHblEe COOOWEeHUSI HA OCHOBE HECKONIbKUX
UCMOYHUKO8 UHOpMAyUU, CONPOBOAHCOAMb BbICYNICHUEe Npe3eHmayuetl, yuumvieds
0CObeHHOCmU ayOUmopuu C6epCMHUKO8,

* pabomamv 6 2pynne CEEPCMHUKO8 NPU peuleHuu HNO3HABAMENbHbIX 3a0ay,
NIAHUPOBAMb COBMECTHYI0 0esIMelIbHOCHb, YUUMbLEAMb MHEHUE OKPYAHCAIOUWUX U AOEKBAMHO
oYyeHuUsamv coOCMBEHHBIU BKIAO 8 0esAMENbHOCMb PYNNbL;

*  COBEPUIEHCMBOBAMb HABIKU YUMAMENbCKOU Uopghocpaghuyeckoli 2pamomHocmu.



COJAEPKAHUE YYEBHOI'O KYPCA «<ECTECTBO3HAHUE»

BBenenue B ecTecTBEHHbIE HAYKH

N3ydenue npupopl yenoBekoM. EcTecTBeHHbIE HayKU (acTpoHOMUS, (PU3UKaA, XUMUS,
reosorusi, pusudeckas reorpadusi, Ouonorus, 3xoaorus). OOBEKTH U3YUCHHS €CTECTBEHHBIX
Hayk. Apucrtorenb, M.B. JIoMOHOCOB —  y4eHble-DHUUKIONEAUCTHI. CBS3M NMPHUPOTHBIX
00BEKTOB APYT C IPYIOM U C KUBBIMH CYILIECTBAMHU.

Bo3HukHOBeHuEe ecTecTBeHHbIX Hayk. Haywynas kaptuna mupa. Hayunblii meton.
CriocoObl/ypOBHH TMO3HAHUS MHPA:9yBCTBEHHOE (IMITUPUIECKOE) M TEOPETHUECKOE TIO3HAHHME.
Bxutan Oparocdena u Apuctorensi B pa3BUTHE €CTECTBEHHBIX HayK.

S3bIK HAayKU (MOHATHS, TEPMUHBI, CHMBOJIBI U 3HAKH ). METOIbl HAYKU. DMIIUPUUYECKUE
METOJbl: HAONIOJECHUE, OINHUCAaHUE, SKCIEPUMEHT (OMBIT), H3MepeHHe. MoJelupoBaHue.
Crenmaneabie (dacTHble) MeTonsl. DakT, rumnoresa, Teopuss. OOopynoBaHue Ui HAYYHBIX
HUCCIIENOBAHUMN.

Pa3Burtue 3HaHMii J101€i 0 MUpe

[IpencraBienus o npupoje nepBOOBITHBIX JHOAEH. 3aBUCUMOCTb KU3HU NIEPBOOBITHOTO
4eJoBEeKa OT €ro 3HaHui 00 okpyxkaromeM Mupe. [IMCBMEHHOCTh —  PEBOJIIOLIMOHHOE
n300peTeHne yenoBeka it coxpaHeHus: uHpopmanuu. [losBienne kanenaaps.

BO3HMKHOBEHHE €CTECTBEHHBIX HayK. PenurnoszHoe mHayyHoe no3Hanue. HayuHblii
meron. Hayunbie crmocoObl/ypOBHU TMO3HAHHMS MHpa: YYBCTBEHHOE (IMIUPUYECKOE) W
TeopeTnyeckoe IMo3HaHue. Bkmaxg Opartochena, Apxumena, ApHUCTOTENs B pa3BUTHE
€CTECTBEHHbIX HayK.

SI3bIK HayKu (IIOHATHUS, TEPMUHBI, CUMBOJIBI U 3HAKH).MeTo/bl HayKH. DMIMPUIECKUE
MeTO/Ibl (Ha0JII0IeHNE, U3MEPEHHE, OITMCAaHUE, SKCIIEpUMEHT). MoaenupoBanue. CriennaabHble
(vyacTHbI€) MeTObl. DAKT, TUIIOTE3A, TEOPHUS.

IIpencraBnenus o BceneHHOW y IpEeBHUX MHIMWIIEB, IIyMEpPOB, I'PEKOB. B3riraabsl Ha
Bceenennyro B panHeMm CpenneBekoBbe. Cucrema wmupa no H. Konepnuky. Benukue
reorpapuueckne oTkpeiTus XIV-XVII BB., MX Npeanochbulkl W BIHUSHUE Ha pa3BUTUE
€CTeCTBEHHbIX HayK. buoreorpapuueckue otkpsitus H.W. BaBumnosa.

[IpencraBnenust moAe o BO3HUKHOBeHMM 3emud. [umoresa —  HaydHOe
npezanonoxenue. 'unoressl o Bo3uukHoBeHnu 3emnu (K. bropdon, U. Kant, II.-C. Jlamnac,
Jx. Jxkune, O.1O. Imunar). CoBpeMeHHbIE NPEICTaBICHUS O BOSHUKHOBEHHH COJHEYHOMN
cuctembl. 3emisi — IulaHera CoslHeUHOW cucTeMbl. BHyTpeHHee cTpoeHue 3emu: s1po,
MaHTHSI.

3emHast Kopa. CXOACTBO U pa3Ininie BHYTPEHHETO CTPOCHHUS INIAHET-TUTAHTOB U IJIAHET
3€MHOM TPYIIIBI.

O6onoukn 3emiu: nutocdepa, ruapochepa, armochepa. XUMHUECKUE SIEMEHTHI
3emun. BemiecTBa B okpysKaromeM MUpe. XUMUUECKUE dJIEMEHTHI. ATOMBI. MOJIEKYJIBI.

3eMisl mocie CBOEro 00pa3oBaHUsA: OCOOEHHOCTH €€ MOBEPXHOCTH U aTtMocdepsl.
I'opHble moponabsl. MuHepaisl, oJIe3HbIE HCKONIAEMBIE. [ eonorus.

[TaneonTonorus. IlaneoHToNOrMUECKNE CBUETENBCTBATIOABICHUS HA 3€MJIE JKMBBIX
opranu3moB. JKu3Hp B npeBHeimeMm okeaHe. Cyma u armocdepa ApeBHEW 3emiid.
JIutocdepHble TUINTHI, UX JIBUXKEHUE. MI3MeHeHue odepTaHui MaTepUKOB M OKEaHOB 3EMIIH.
IIpnunHbl Hayana 3acesneHus Cylu XUBbIMU opraHu3mamu. OTkpeiTis A. Berenepa n Y.
HapBuHa.

Penved 3emmn. daktopsl, NOBIUSABIINE HA BOSHUKHOBEHHE peibeda 3emiu. JleqHukuy,
UX 3Ha4YeHue 17 popmupoBanus penbeda 3emnn. JIeAHUKOBBINA epuo. MexieTHUKOBbBE.

O0auk 3emuan
3aBUCUMOCTH BHEIIIHETO 00IMKa 3eMITH OT KJIMMATa.
Knumar. YcnoBus, Baustomnye Ha Kaumar. ATMochepHbie 0caaKu.



OcobOeHHble, yHUKaNbHble MpuUpoaHble 00bekThl 3emin (Huarapckuit Bomoman,
Bonwmmoit bapeepusrii pud, Tepputopust crpansl Hunepmannasl, ['umanau, baitkan, HopBexckue
¢dropabl, mycteins Caxapa, ckaibsl B ['ocynapcTBeHHOM MPUPOJHOM 3anoBeAHUKE «CTONOBI» B
KpacHosipckom kpae, bonbimoi kanoH peku Komopano).

[Tnanera 3emist Kak cpeaa OOMTaHUS XHUBBIX opraHuzMoB. OcoOeHHOCTH 3emud,
00yCIIOBUBIINE KH3Hb HA IUIAHETE: IMOJIOKEHHE 3eMiIM OTHOCUTeNnbHO CONHIA, BpalleHHe
3eMiIM BOKPYrcBOeH ocH, aTMocdepa 3eMiIi ¢ 030HOBBIM CJIOEM, OTPOMHBIC 3aIachl KUAKON
BOJIbL, IOYBA.

Kusnb Ha 3emie

KuBas u HexuBas npupoja. XUMUYECKHHA COCTaB KUBBIX OPraHU3MOB. OCHOBHBIE
IPU3HAKU, OTJIMYAIOLIME >KUBOE OT HEKUBOIO: KJIETOYHOE CTPOEHHE, OOMEH BEILECTB,
pa3ipaXXuMOCTh, pPa3MHOXKEHHE, pPOCT, pa3BUTUE, HACIEACTBEHHOCTb, W3MEHUYUBOCTb,
aJanTanus K yCJIOBUSAM KU3HU.

JloHayuyHbple TNpPEACTaBICHUS O MPOUCXOXKIACHUU KU3HU. [lepBble HaydHbIe
MIPEANOI0KEHHS O BOSHUKHOBEHUH kU3HU HA 3emie (. Peau, JI. Cnamnmunuanu, JI. Tactep).
['unore3a o BeuHOCTH XM3HU. COBpEMEHHbIE B3Il HA BO3HUKHOBEHME JKU3HUHA 3eMmiie
(A.W. Onapun, J[x. Xonnenn).

DBOJIOUS — 3TO MPOILIECC HEOOPATUMOTO UCTOPHUUECKOTO PA3BUTHUS KUBOW MPUPOJIBIL.
['maBHBIC MBHOKYIUE CHIIBI dBOrOIMH (1o Y. JlapBuny). PazHooOpa3ue KUBBIX OpraHU3MOB.
Cucrematuka. Knaccudukanus xKuBblix opranu3smoB. Bua. ILlapctBa xuBOW mpHUpOJBL:
bakrepuu, ['pubwi, Pactenus, JKuBoTHbIE. CymiecTBeHHBIE
MPU3HAKU MPEACTABUTENEH OCHOBHBIX I[APCTB, UX XapaKTEPUCTHKA, CTPOCHHE, OCOOCHHOCTH
KU3HEJEATEIbHOCTH, MECTa OOMTaHuUs, UX pOJIb B MPUPOJE U B KU3HM yenoBeka. LlapcTo
Pactenus: rinaBHbIN nMpu3HaK (CHOCOOHOCTH K (DOTOCHHTE3Y), 3HAUCHHUE PACTEHUI B MPUPO/IE.
borannka — Hayka o pacteHusx. KpymHele cucteMaTu4ecKue rpymibsl paCTeHUN: BOIOPOCIIH,
MXH, MaOPOTHUKOOOPA3HbIE, TOIOCEMEHHbBIE, TOKPHITOCEMEHHBIE (LIBETKOBBIE), UX OCHOBHBIE
npusHaku, MHorooOpasue. Jlumainuku. LlapctBo JKuBoTHBIE: MHOrooOpasue >KUBOTHBIX,
OCOOCHHOCTH MX CTPOCHUS, KU3ZHEACSITENbHOCTH, 3HAUEHUE B MPHUPOJE U B KU3HUYEIOBEKA.
Kpynnele  cucremarnueckue rpymmsl  KMBOTHBIX:  IIpocreimme, becrno3BoOHOUYHBIE
(Kumeunononoctusie, Yepsu, Mommtocku, Unenucronorue, Hrnokoxwue), [lo3BoHOUHBIE
(PeiOb1, 3emuoBomubie, [Ipecmbikaromuecs, [Itumpl, MiekonuTaromuye), WX OCHOBHBIC
MpU3HAKW, MHOTOOOpasue.

PazButue xu3Hu Ha 3emiie: KU3Hb B IPEBHEM OKEaHE; BHIXOJIPACTEHUHN 1 )KHBOTHBIX Ha
CyIlly; JIeCa KAMEHHOYTOJIbHOTO MMEPUO/Ia; PACUBET IPEBHUX MMPECMBIKAIOIINXCS; ITUIIBI U 3BEpU
MPOLLIOTO.

Cpena u Mecto obutanus. HazeMHO-BO3ayIIHAs, BO/IHAS ¥ TIOUYBEHHAS CPEJIbl OOUTAHUS
opranu3moB. OpranusmeHHas cpeaa. [Iprcmoco6IeHHOCTh OPraHU3MOB K cpejie OOUTaHMs.
[Tpupoansie coobiiecTBa (3kocucteMsl). CTpyKTypa NpUpoaHOro coodiiectsa.Paznoobpasue
OPUPOIHBIX  cooOmiecTB. EcTecTBeHHbIE NPHUPOAHBIE HIKOCHCTEMBI. VICKycCTBEHHBIE
cooO11ecTBa (arpo3KOCUCTEMBI).

Pactrennss ¥ JKMBOTHBIE pa3HBIX MAaTEPUKOB (3HAKOMCTBO C  OT/AEJIbHBIMU
MPEACTABUTEISIMU KUBOM MPUPOJBI KaKA0ro Marepuka). JKu3Hb B MOpSX M OKeaHax.
Coo0miecTBa MOBEPXHOCTH M TOJIIHA BOJIBI, TOHHOE COOOIIECTBO, COOOIIECTBO KOPAIOBOTO
puda,rirydbokoBoaHoe coodriecTBo. [IpupoHbie 30HbI 3eMIIN:apKTHUECKUE TYCTHIHH, TYH/PA,
Talra, CMEIaHHbIE U MHUPOKOIUCTBEHHBIE JIeCa, TPABIHUCTHIC PABHUHBI — CTEIW M CaBAHHBI,
MYCTBIHU, BJIAYKHBIE TPOITMYECKUE JIeCa.

YesoBek Ha 3emire

UYenoBek —  x&uBOM opraHu3M. MecTo 4enmoBeKa B CHCTEME KMBOM HPHUPOIBI.
YenoBeueckue pachl: €BpOIeouniHas (€Bpa3uiickas), MOHIOJIOUJHas (a3MaTCKO-aMepUKaHCKas)
W DKBaTopuaibHas (aBcTpano-HerpougHas). I[IpucmocoOMTENpHBIA XapakTep PacoOBBIX
IIPU3HAKOB.



HayuHnble mpencTaBieHHs O NPOMCXOXKJIEHUHU ueinoBeka. AHTponosorus. JpeBHue
NpPEIKH 4YeJOBEKa: JPHUONMHUTEKH W aBcTpajonuTeku. YenoBek ymenbiid. YenoBek
npsiMoxoauuil. YenoBek pasyMHbIN (HeaHaepTasel, KpOMaHbOHEL, COBPEMEHHBINYEIOBEK).
YenoBek — OMOCOIMAIIBHOE CYIIECTBO.

Mup acTpoHOMHUH

IlepBrle mpencraBiaeHus Jojaed o BceeneHHoW. 3apokaeHHE W ATalbl Pa3BUTHS
acTpoHOMHUU: IpeBHee BpeMs (MmonenuBcenennoit Apucrotens, [Itonemes), cpennee Bpems
(B3rnsawl Hukonast Konepauka, 'anmneo [Nanunes, xopnano bpyHo o ctpoenuu Beenennoit),
HOBOE BpeMs (COBPEMEHHbBIE KOCMUYECKHE HCCIIEIOBAHUS, Ba)KHEHIIME JaThl B OCBOCHUU
KOCMOCa).

Conneunas cucrema. [TnaneTsr 3emuolt rpynmnel (Mepkypuii, Benepa, 3emisa, Mapc).
VYHukanpHOCTh IU1aHEThl 3emuis. [IponcxoxaeHnne Ha3BaHMM IUIaHET 3eMHOHM rpynnsl. JIyHa.
[Tnanetsr-ruranTsl (FOmurtep, CatypH, Ypan u Henryn).IIpoucxoxkaenne Ha3BaHWI TUTaHET-
ruranToB. Actepounsl ConHeunod cuctembl. KomeTsl: Buibl, crpoeHue. MeTeopsl.
Mereoputbl. EauHUIBI  M3MEpEHUsT PACCTOAHMM B  KOCMOCE. 3BE3[lbl — TUTaHTCKUE
pacKajeHHbIe LIapbl, U3Iy4aroliue cBeT. Turbl 3Be3/ (KapjiuKu, TMTaHThl U CBEPXIMTaHThI).
Comnne. Co3se3agud. 'amakTHku.

Mup O6moJioruu

buonorus — Hayka o xu3Hu. CoBpeMeHHasi OMOJIOTHUS — CHUCTEMa HayK. 3HaueHHE
OMOJIOTUYECKUX 3HAHUU.

Kupbie opranu3mbl, ux mnpuszHaku. Kietrounoe crtpoenue opranu3moB. CTpoeHue
kieTkd. OJHOKIETOYHbIC, MHOTOKIJIETOUYHBIE M KOJIOHHMAJbHbIe OpraHu3Mbl. TkaHu. TkaHu
pacteHuil W xuBOTHBIX. Oprad. Opranbl pacTeHuil U KUBOTHBIX. CucreMa opranoB. Cuctemsl
OpraHoOB KUBOTHBIX. JKUBOW OpraHu3M — 3T0 OHMOJOTHYECcKasi CUCTEMA.

CymHoCTh TIoHSITHS «TuTanuey. CrocoOsl mutanus (aBrorpodHOoeE, rereporpodHoE).
Oco0eHHOCTH MUTaHUs paCTUTENHHOT0 opranu3ma. [louseHHoe nutanue. BozayiHoe nuranue
(¢potocuntes). OcOOEHHOCTH MUTAHUS KUBOTHBIX. Pa3HOOOpa3ue )KUBOTHBIX 10 TUITY TUTAHUS
(pacTuTeNbHOSIIHBIE, XUIIIHUKY, Tapa3uTsl). [TumeBapenue u ero 3HadyeHue. OcoOEHHOCTH
CTPOCHUS TIUIIEBAPUTEILHBIX CUCTEM KHBOTHBIX.

Ilepenoc BeliecTB B OpraHusMe, ero 3HadeHue. IlepenBuxenne BEMECTB B PACTCHUM.
OC00EHHOCTH CTPOCHUSIOPTAaHOB PACTEHUM, 00ECTIEUMBAIOIINX IMPOIECC MEPEHOCa BEIIECTB.
[TepemenieHre BeIIecTB B KJIETKAaX PAaCTEHUH M OJHOKJIETOYHBIX XKUBOTHBIX. OCOOEHHOCTH
IepeHoca BEIEeCTB B OpraHM3Max MHOTOKJIETOYHBIX >KMBOTHBIX. KpoBeHOCHas cucrema, ee
cTpoenue, pyHkuu. KpoBb U ee cocTaBHble YacTH (1J1a3mMa, KJIETKH KPOBH).

3HaueHue npixaHud. Ponb Kucimoposa B IpOLECCE pacIleIeHHs] OpPraHu4ecKuX
BEIIECTB M OCBOOOXIEHUs sHepruu. Tumbl npixanus. Jlpixanue pacreHuil. Ponb ycTeull u
YeueBUYEK B IIPOIIECCE ABIXaHUs pacTeHH. [IpIxanne ;KUBOTHBIX. OpraHbl TbIXaHHS )KHBOTHBIX
OpPTraHU3MOB.

O6men BemecTB. OcoOeHHOCTH OOMeHa BellecTB Yy pacTeHuil. Ponp BblaeneHus B
npolecce JKU3HEAEATENIbHOCTH OpraHu3MOB. BbijeneHue y KMBOTHBIX. Bwigenenue y
pactenuii. OCHOBHBIC BBIJICTUTEIFHBIE CHCTEMBI Y )KUBOTHBIX.

3Ha4yeHHEe OINOPHBIX CHCTEM B KM3HM OpraHu3MoB. OIOpHBIE CHUCTEMbI PACTEHUH.
OnopHBIE CUCTEMBI KUBOTHBIX.

JIBI>keHHe Kak BaKHeHImas OCOOEHHOCTh JKMBOTHBIX OPraHWU3MOB. 3HAuYEHUE
JIBUTATEIILHOW aKTUBHOCTH. MEXaHH3MBbI, 00ECIIEUHBAONINE IBHKCHHUE KUBBIX OPTaHH3MOB.
JlBuratenpHble peakiiii pacTeHUi. CBs3b KU3HENEATEIBHOCTH OpPraHM3Ma C OKpY’Karolen
cpenoif. Perymsmuss mporeccoB  JKM3HEAEATENbHOCTH  OpPraHU3MOB. Pa3ipakuMocTb.
OHAoKpuHHAsA cucteMa. JKenesbl BHyTpeHHeH cekperuu. HepBHas cucrema, 0COOEHHOCTH
ctpoenus. Pednexc. Ponb HEpBHOM cHUCTEMBI B PETyNSLUU MPOIECCOB JKU3HEAEATEIbHOCTH.
PocroBeie BemecTBa pacTeHUN.



buonornueckoe  3HaueHue  pasMHOXKEHUs. Bunael  pa3mHOXkeHusa.  becnonoe
pasMHOXeHUe pacTeHui. [lonoBoe pasMHOXKeHME pacTeHuil. Pa3zmMHOXeHUE pacTeHHi
cemeHamu. l[BeTok kak opraH mnosnoBoro pasmHoxenus. Couserus. OnbuieHue. J[BoliHOE
omnonoTBopenue. OOpa3oBaHue 1I0A0OB U ceMmsH. Poct W pa3BuTHe pacTeHUi.
NunuBunyanbHoe pasButue. Pacnpocrpanenue miofgoB U cemsiH. COCTOSHHE TOKOS, €ro
3HAUYEHHUE B JKU3HU PACTEHUI. Y CIIOBUA NMPOpACTaHUs ceMsH. [luTtanue u poct mpopoCTKOB.

[TonoBoe paszmHoxxkeHue oprann3mMoB. OCOOEHHOCTH MOJOBOTO PA3MHOKEHHUS KUBOTHBIX.
Opransl nosoBoro pazmHoxeHus. [Tonossie kinetku. OmiogorBopenne. OcoOEHHOCTH pa3BUTHUS
JKUBOTHBIX OpraHm3mMoB. Pasputme 3apojsima. [locToMOpHOHABEHOE pa3BUTHE JKUBOTHBIX.
[IpsiMmoe u HEnpsIMOe pa3BUTHE.

CyIIHOCTh MOHATUH «CUCTEMay, «Ouosorndeckas cucremay. OpraHu3M Kak CIOKHas
Ouosnoruueckas cucrema. BzanMocBs3b KJIETOK, TKAHEH U OpraHOB B OpraHHU3Max.

Mup xumuu

Xumusi — Hayka o npupoje. HayuHble OTKpBITHS XMMHUU, OKA3aBIIWE BIMSHUE HA
pa3Butue Ouonorud, (Qu3uku. BiusHue NOCTIXKEHUN XUMHUYECKOW HAyKH Ha pPa3BUTHE
TEXHUYECKOTO IIPOrpecca 4eaoBedecTBa.

[Ipeamer uzydenus xumuu. BemectBo. Xumuueckue siBieHus. YHUCTblEe BElIECTBA U
cMecH. ['OMOreHHbIE U TETEPOTeHHBIE CMECH.

CrocoObl  pa3feneHrss TOMOTEHHBIX cMeceil (BbIIapuBaHUE M KPUCTAJUIM3AIMS,
JUCTWILIALMS, mneperonka). CrnocoObl pa3felieHuss TI'eTepOoreHHbIX cMmecell (oTcTauBaHUE,
bunbTpoBaHMe, JEHCTBHEMArHUTOM).

DTanbl CTAHOBJICHHUS] HAYKH XUMHH. Y UYEHbIE MHUpA, BHECIINE CYIIECTBEHHBIM BKJIAJ B
pa3Butue xumudeckoir Hayku (P. Bboinb, A. JlaByasse, M.B. Jlomonocos, . [lanbToH,
XK. Ipycr, A. ABorazpo, 1. Bepriemnyc, JI.1. Menznenees, A.M. bByriaepos). OTiindre HaydHbIX
3HaHUI OT HEHAayYHbIX CBEIACHUM.

Meroapl HAy4yHOTO TMO3HAHUSA. OMIIUPUYECKUE METOABl HAYYHOTO IO3HAHUS
(HabnroieHne, SKCIIEpPUMEHT, CpaBHEHUE, U3MEPEHHUE, OMICAHNE). DKCIEPUMEHT — OCHOBHOMU
METOJI XUMHUYECKON HayKh. MozenpoBaHue.

CocraB BemiecTB. ATOMHO-MOJIEKYJISIpHOE ydeHHe. AToM. Monekyna. XUMHUYECKUN
AJIEMEHT. 3HAKOBO-CUMBOJMYECKOE O0O3HAUCHHUE W Ha3BAHHUS XHUMHUYECKHUX DJIEMEHTOB.
Ilepnoauueckas cucrema XxuMuueckux aemeHTos [[.1. Meneneena.

[Ipocteie BemecTBa. AsutoTponus. CloKHbIE BelIeCTBAa (XMMHYECKHE COEAMHEHMS).
Xumuyeckas ¢dopmyna — 3HAKOBO- CHUMBOJMYECKOE OTpPAKEHUE KaueCTBEHHOTO U
KOJINYECTBEHHOI'O COCTaBa BellecTBa. HazBaHus BEMIECTB: HAYYHBIE U TPUBHAJIbHBIE.

Knaccudukanus BemectB. Heopranudeckue BeliecTBa W OpPraHUYECKHE BEIIECTBA.
Heoprannueckue BemiecTBa: MPOCThIE U CIHOXKHBIE. [IpOCThIE HEOPraHMYECKHE BEIIECTBA:
MeTalsbl 1 HeMeTasl. CocTaB, (OpMyIbl, IPUMEPbl HEOPraHWYEeCKUX BellecTB. ATMocdepa:
COCTaB, CBOMCTBa U PyHKIMHU. 3amuTa aTMOCHEPHI OT 3arpsi3HEHUSL.

Crno>xHble HEOPTaHUYECKUE BEUIECTBA: OKCUbI, KUCIOTHI, OCHOBAaHUS (THIPOKCH/IBI) U
cosa. Bona.

Oprannueckue BemiecTBa. CBOIICTBA M TMPUMEHEHHE OPraHUYECKUX BEIIECTB.
YrneBonpl, OenKH, KUPHI (JTUMUIB) U HYKJICUHOBBIE KHCIOTHI, MX 3HAYEHWE JJIT YeJIOBEKa.
BemectBa Bokpyr Hac: coib, caxap, coJa, CTUPAIbHBINA MOPOILIOK, YKCYC, JIEKapCTBa.

Mup ¢pusuxkun

®usuka — Hayka o npupoje. Pusnyeckue apieHus. BrnusHue pusmku Ha pazButue
HayKd ¥ TeXHUKH. CBA3b (PU3UKH C APYTUMU HAYKaMU.

dusnueckoe Teno, (QuMUecKoe sABIEHUE, (u3nueckas BenuuuHa. l3mepeHue
¢u3nueckux BeauMuuH. MaremaTnueckue JelcTBUs ¢ (PU3MYECKUMH BeIUYMHAMU. [[BrkeHue
KAK €CTECTBEHHOE CBOWCTBO Tel. MexaHnuyeckoe ABHKeHHE. OTHOCHUTEIbHOCTh JIBH)KCHMS.
IloHATHUA W BENWYMHBI, CIIYXKAIUWE Ui ONHUCAHUS MEXaHWYECKOI'O JBUYKEHUs, 3HAKOBO-



CHMBOJIMYECKOE UX npeacTaBieHue. [Ipsmonuneitnoe u paBHOMEpHOE ABHKEeHHE. CKOPOCTb.

[Ipuunna nBuwxenus ten. Muepums. Cuina kak Mepa B3aumoneictBus ten. Cuiia
TSKECTH, paBHOACHCTBYIOMIas cuiia. CHIIbl B IPUPOJIE U B TEXHUKE. 3HAKOBO-CUMBOJINYECKOE
npejacrasienne cuil. Jlegopmarus.

Tena u BelecTBa, JUCKPETHOE CcTpoeHME BemecTB. CTpoeHue )KUIKHUX, TBEPABIX U
razoo0pasHsix Tei. Mcrnonp3oBanne GU3NIECKUX CBOMCTB TEJ YETOBEKOM.

Pabora, mexanmueckas paborta. MomHuocts. DHeprus. [Ipocteie mexanu3mbl. KIT/I.
Hcrnonb30BaHMEe MPOCTHIX MEXAaHU3MOBUYETIOBEKOM.

Buabl sneprun. 3akoH coxpaHeHHUs >HEpruu. VICTOUYHUKHM 3HEpPruM, HUCIOJIb3yeMbIE
4yenoBeKoM. B0300HOBIIsIEeMbIe U HEBO300OHOBIsIEeMbIe pecypchl. [IpeBpaiieHus sHepruu u3
OJHOTO BHUJA B APYTOi.

JBrxenue ten COJMHEYHOW CHUCTEMbl. 3aKOH BCEMUPHOIO TATOTEHUsS. MarHuTHbIC
B3anMo/ieiicTBus. Du3nueckue SBICHHS B aTMOCchepe.

ObecnevyeHne TEIJIOBOrO OajaHca JKUMBBIX CYIIECTB. BuapiTemiooOMeHa: U3IydeHUeE,
KOHBEKIIHS, TETUIONPOBOAHOCTE. [IprCcIIocO0IeHNS )KUBOTHBIX K KU3HH B XOJIOJTHOM H KaPKOM
KauMare. 3aKOHBI MEXaHUKH B JKU3HHU JKUBOTHBIX.

TEMATHYECKOE IINTAHUPOBAHUMEKYPCA
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5-6 KIIACCBbI
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HArpy3KH
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BBeneHue B eCTeCTBEHHBIE HAYKHU 44
Pa3Burtue 3nanmil groei o mupe 94
O6muk 3eman 349
KnzHb Ha 3emute 104
Uenosek Ha 3emiie 2y
Pezeps 74

6 xmace (35 9)
Mup acTpoHOMUU 54
Mup Ouonoruu 104
Mup xumun 1149
Mup puzuku 94




