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HopmartuBHyI0 1paBoBYI0 OCHOBY 00pa3oBaTelbHOM MporpamMMbl o yueOHOMY Kypcy «EctecTBo3HaHHE»
COCTABJIAIOT CIEAYIOUINE JOKYMEHTBI:

» ®enepanbHblil 3akoH OT 29 nekadps 2012 r. Ne 273-03
«0O06 obpazoBanuu B Poccuiickoii @enepanumy (nanee — denepanbHbIil 3aKOH 00 00pa3oBaHUN);

* [Ipuka3 MunucrepcTBa oopazoBanust u Hayku Poccutickori ®eneparuu ot 17 mexkadbps 2010 r. Ne
1897 «O6 ytBepxkaeHun (eaepaabHOr0 TroCyIapCTBEHHOIO 00pa30oBaTeNIbHOTO CTaHIapTa OCHOBHOIO
o01mero oopa3oBaHUs»;

« [IpumepHast ocHOBHasi 0Opa3oBaTeibHasi MPorpaMMa OCHOBHOT'O 00IIero oopa3oBanus (peuieHue
dbeneparbHOTO y4e0HO- METOAUYECKOTO OOBEAUHEHUs Mo o0meMy oOpazoBaHuio oT 8 ampens 2015
r., mpoTtokoJ Ne 1/15 (B penakmuu npotokona Ne 1/20 ot 4 deBpans 2020 r.).

[Tpumepnast oOpa3oBaTenpHas MporpamMma Mo y4eOHOMY Kypcy «YBIeKaTenbHas reorpaus»
(manmee — mporpamma) paspaboTaHa Ha OCHOBE (YHIAMEHTAIBHOTO spa COACPX aHHS OOIIero
oOpa3zoBaHus, TpeOOBaHUI (heaepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIAPTAa OCHOBHOTO
oOuiero oOpazoBaHUsl K pe3yslbTaTaM OCBOEHHMS OCHOBHOM 00pa30BaTelIbHOW MpPOTrpaMMbl OCHOBHOTO
oOmiero o0Opa3oBaHUs MO BCEM Yy4eOHBIM NpeaMmeTaMm (B 4acTH TpPeOOBaHUU K pe3ylbTaTaM y4ueOHBIX
MPEIMETOB €CTeCTBEHHO-HAYUYHOTO IMKJIa — Ouonoruu, ¢usuku, xumun), IIporpammer popmupoBaHus
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA.

B  nporpamme cobOmromaeTcss  NMPEEeMCTBEHHOCTh € (eaepajbHbIM  TOCYJAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHAAPTOM HAYaJIbHOTO OOIIero o0O0pa3oBaHUs; YYUTHIBAIOTCS BO3PACTHBIE U
NICHXOJIOTHYECKNE OCOOCHHOCTH ydaIuxcs 5—6 KI1accoB, MEKIPEIMETHBIE CBSI3H.

[IporpaMMa BKJIFOYAET MOSCHUTEIBHYIO 3allMCKy, B KOTOPOW pPACKPBIBAIOTCS IEIH H3yYCHHS
€CTEeCTBO3HAHUS, TaeTcs 00IIas XapaKTepPUCTHKA U OMPEEIISETCS] MECTO y4eOHOro Kypca
«EcrecTBO3HAHUE» B YICOHOM IIaHE, PACKPBIBAIOTCSI OCHOBHBIC MOXOBI K OTOOPY COACPKAHUS.

[IporpamMa ycTaHaBIMBAET IUIAHHUPYEMBIE pE3YJbTAaThl OCBOCHHUS OCHOBHOW 0O0pa3oBaTEIbHOMN
IPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHus [0 €CTECTBO3HAHUIO.

[Iporpamma ompexpensieT coaepkaHue y4eOHOro Kypca IO TofaM OOY4YeHHs C YKa3aHUEeM
MPUMEPHBIX YaCOB Ha KaXKbI pa3zel.

INOACHUTEJIBHASA 3AITMCKA
Ienn n3y4venus yuedonoro kypca «EcrecrBozHanune»

[Tporpamma yueGHOro Kypca paspaboTaHa JUIsi OpraHu3alUil, pPeaNu3yIoIUX [POrpaMMbl
OCHOBHOT'O 00IIETO 00pa30BaHUsL.

ConepxaHue TNpPOrpaMMbl HANpPaBIEHO HA JOCTHKEHHE pEe3yabTaTOB OCBOCHHS OCHOBHOM
06%asoBaTenLH0171 IIporpaMMbl OCHOBHOTO 001iero oOpa3oBaHUsi B 4acTH TpeOOBaHUM, 3alaHHBIX
¢eneparbHBIM TOCYAapPCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHIAPTOM OCHOBHOTO OOMIETO 00pa3oBaHUS K
IpeIMETaM €CTEeCTBEHHO- HAYYHOTO IUKJIA.

CO,Z[Cp)KaHI/IC nporpamMmmbel UMECT OCO6CHHOCTI/I, O6YCJ'IOBJIGHHLIC, BO-IICPBLIX, 3aJla4aMH pPa3BUTHA,
06y’—IeHI/I$I U BOCIIMTaHUA YdYallUuXcCs, 3aJaHHBIMHU COLMAJIbHBIMU Tpe60BaHI/I${MI/I K YPOBHIO PasBUTUA HUX
JIMYHOCTHBIX W MO3HABATCJIIBHBIX Ka4YC€CTB; BO- BTOPLIX, NPCAMCETHBIM COACPIKAHUCM OCHOBHOTO 06H.[CFO
06p330BaHI/I$I; B-TPETHHUX, ICUXOJIOTHYCCKUMH BO3PACTHBIMHA 0COOECHHOCTSAMU O6y‘—IaeMI)IX.

CO,Z[Cp)KaHI/IC ImporpaMmabl KypcCa «EcTecTBO3HAHKME» HeceT B ceOe OOJNBIION BOCHUTATEIBHBIN

noreHnman. BocnuteBatomas (yHKOMS Kypca 3akiouyaercs B (OPMHUPOBAHUHM Yy OOy4aroIIHUXCs
NOTPeOHOCTH TO3HAHUS OKPYXAIOIEro MUpa U CBOMX CBS3ed C HUM: 3KOJOIMYECKH OOOCHOBAaHHBIX
noTpeOHOCTEH, UHTEPECOB, HOPM M ITPABUIL.

«EcrecTBO3HAaHME» — HHTETPUPOBAHHBIA KypC, TPHU3BAHHBIA OKa3aTh COJEPKATEIbHO-
JESITEIbHOCTHYIO OJIEP>KKY OCBOEHUS IIPOrpaMM 1o yueOHbIM npeaMeram «buonorus» u «l'eorpadus»,
o0ecrneunTh MPONEIEeBTHUECKYIO COJAEPKATEeIbHYI0 OCHOBY JUISI IOCIEAYIOIEro CHCTEMATHYECKOIo
U3ydeHus npeaMeToB «Xumusi» u «Dusuka». MHTErpanus pa3inyHbIX €CTECTBEHHO-HAYYHBIX oOiacteil



3HaHMUS OCHOBAaHA Ha MPEJICTABICHUHM O €IWHCTBE TMPUPOJBLI U OOIIEM JUISI BCEX €CTECTBEHHBIX HAYK
METO/IE TIO3HAHMSI.

B cBs3u ¢ atuM u3yueHue kypca «EcTecTBO3HaHWE» B OCHOBHOW IIIKOJIE HAIMPABICHO HA
JOCTIDKEHUE CIICTYIOIIUX TENeH:

— TPOTIEICBTUKA OCHOB OUOJIOTHH, XUMUH, (DU3UKH;

— (opMHpOBaHHUE MIEPBOHAYATIHLHOTO TMPEICTABICHUS O METO/IaX HAyYHOT'O MTO3HAHUS TIPUPOJIBI,
IIEIOCTHOTO B3IJIsI/Ia HA MUP;

— (opMHUpOBaHHE JICMEHTAPHBIX YMEHHIA, CBSI3aHHBIX C BBIMIOJIHEHUEM Y4EOHOTO J1a00paTOpHOTO
UCCIICIIOBAHHS;

— QopmupoBaHue y y4amuxcsi YCTOWYUBOTO MHTEpeca K IMpeIMeTaM €CTeCTBEHHO-HAy4IHOTO
1uKIiIa (K OMOJIOTHH, XUMUH, (PHU3UKE);

— BOCIIUTaHHE OTBETCTBEHHOTO U OEPEKHOI0 OTHOILIEHHUS K OKpPY’Kalollel mpupo/e,
(GbopMHUpPOBAHHUE SKOJIOTUYECKOTO MBIIIICHHUS.

MecTto yueOHOoro kypca «EcrecTBo3HaHMe» B y4eOHOM IIaHe

OO0s3arenbHas yacTb y4eOHOro IUIaHA MPUMEPHOM OCHOBHOHM 00pa3oBaTelbHOM POTrpaMMBI
OCHOBHOTO 00111eT0 00pa30BaHus MpeayCMaTpUBaET U3ydeHne npeameroB «buonorus» u «l'eorpadus» B 5—
6 knaccax. CucremMaTHyeckoe H3Yy4YE€HUE IPYTUX Y4YeOHBIX IPEIMETOB €CTECTBEHHO-HAyYHOrO IIMKJIA B
OCHOBHOMH IIIKOJIE HAYMHAETCS MO3XKe: ¢ 7 Kiacca — (QHU3UKH, C 8 Kilacca — XUMHH.

B coorBerctBUHM ¢ y4eOHBIM  IUIAHOM Kypcy «EcTecTBO3HaHHME» MpPEIIECTBYET
y4eOHBIN npenMeT «OKpyX)aromyi MHUpP», BKIIOYAIONINN HEKOTOPbIE 3HAHHUS W3 OOJACTH OWOJIOTHH,
(GU3UKH, XUMHH, aCTPOHOMUHU.

VYuebnslit kKypc «EcTecTBO3HAHHE» BBOJUTCS Ha YPOBHE OCHOBHOTO O0IIEr0 00pa30BaHMs B Ka4eCTBE
MHTETPAaTUBHOIO JIOMOJIHEHHSI K y4eOHbIM npenMeTam «buonorusy, «I'eorpadus» n kak nporneaeBTUYeCKUi
KypC B OTHOIICHNUHU YYEOHBIX MPeIMeTOB «DU3UKa» U «XUMHUSI.

[IporpaMMa 1O €CTECTBO3HAHUIO Ui 5—6 KJIaCCOB COCTaBJ€Ha M3 pacuera oOmel yueOHOH
Harpy3ku 68 4acoB 3a ABa roga odoydyenus: 1 yac B Hepenmto B 5 kiacce U 1 yac B Henento B 6 Kyiacce.
Bpewmst Ha naHHBINH Kypc oOpa3oBaTellbHasi OpraHU3alsl MOXKET BBIIEIMThH 3a CUET YacTH y4eOHOro IUlaHa,
dbopMupyeMOil ydacTHUKaMH 00pa30BaTeIbHbIX OTHOIICHUH.

OO0mas xapakTepucTuka y4e0Horo kypca «EcrecrBo3Hanune»
Bemonnss IIPOIEAEBTUYECKYIO poIb, Kypc

«EcTecTBO3HaHNE» COAECPKUAT CUCTEMHBIE 3HAHMS. bOIbII0€ BHUMAHNE B HEM YZEISIETCS IPEEMCTBEHHBIM
CBA3SM MEXJIYy HayaJlbHOM W OCHOBHOM IIKOJIOM, WHTErpallMM 3HAaHUM BOKPYr BEAYLIUX HIEH,
OTIpeNIeNIAIONUX CTPYKTYPY Kypca U CIOCOOCTBYIOIIMX (POPMHUPOBAHUIO IIETOCTHOIO B3rMsfAa Ha mup. B
Kypce HalTcs MEpBbIe MPEACTABICHUS O TAaKUX TOHATUAX, Kak «Maccay, «B3aUMOJICHCTBHEY,
«cumna, (QHEPrus»,  «aToM», «MOJEKYJa», «XUMHYECKHH diaeMeHT». llomydaemele ydammmucs
CBEJICHNUS O BEIIECTBAX U UX NPEBPALLICHHUIX MOTYT CIY>KMTh IIEPBOHAYATILHON OCHOBOM ISl TOCTENEHHOTO
OCO3HAaHUS UAEH O TOM, YTO Marepust U (OpPMbI €e JABMKEHHUS BCErja B3aWMOCBS3aHbI, YTO OOBEKTHI
OpUpoBl 00Pa3yIOT LENOCTHBIE CUCTEMbI, OTHOCHTEIBHO YCTOWYHMBBIE, HO B TO )K€ BpeMs IMHAMHUYHBIE.
Hapymenue »Tol AMHAMHUYECKOM YCTOMYMBOCTHM CHCTEM MOXKET NPUBECTH K HEKEIATEIbHBIM
nocieacTsusiM. Oco3HaHHME 3TOW HJIEM BaXHO JUIS MOHUMAaHMS 3KOJIOTMYecKHx mpobiiem. MHTterparus
Pa3JINYHBIX €CTECTBEHHO-HAYYHbIX 00JacTell 3HaHUsI OCHOBAaHA Ha MPEICTaBICHUH O €MHCTBE MPUPOIBI U
o0I1eM 1711 BCeX €CTECTBEHHBIX HAayK MeToje no3HaHusa. CozepikaHue JaHHOTO Kypca CTPOUTCS Ha OCHOBE
JEeSITeIbHOCTHOTO MOJX0a. BoBieueHne ydammxcs B pa3HOOOpPa3HYIO y4eOHYI0, UCCIIEI0BATEIbCKYIO U
MPAKTHYECKYIO IESATEIIbHOCTD SBJSETCS YCIOBHEM MPUOOPETEHUs IPOUHBIX 3HAHUM, MpeoOpa3oBaHusl X B
yOexXJIeHHUsI U YMEHUs], CTAHOBJIEHUSI OTBETCTBEHHOCTHU KaK 4€PThI INYHOCTH.



INJIAHUPYEMBIE PE3YJIBTATDI
OCBOEHMSA OBYUAIOLIMMHUCS YUYEBHOI'O KYPCA
«EcTecTBO3HAHME»

OcBoenne yuebHOro kypca «EcTecTBO3HaHHE» B OCHOBHOM ILIKOJIE HAlpaBJIEHO Ha JOCTH)KEHUE
00y4aroIUMHUCS JINYHOCTHBIX, NPEAMETHBIX M METalpeAMETHBIX Ppe3yJbTaTOB OCBOEHHS OCHOBHOM
00pa30BaTEeIbHON IPOrPAMMBIL.

JIMYHOCTHBIMH pe3yJIbTATAMM U3Y4EHUs Kypca «EcTecTBO3HAHHE) SBISIOTCS:

— pa3sBUTHE II03HABATEJbHBIX HHTEPECOB, WHTEIUIEKTYaJlbHbIX U TBOPYECKHX

CIOCOOHOCTEH yuaIuxcs;

— (dopMupoBaHME€ MOTHMBALlMM K M3Y4YECHUIO B JajbHEWIIeM OHOJOIMM, XUMHUHU, (U3HKH,
aCTPOHOMMUH;

— BOCIHTaHHE OTBETCTBEHHOTO OTHOUICHUS K MPUPOJE, OCO3HAHHE HEOOXOAMMOCTH 3aIIHUTHI
OKpYKarolleH Cpeibl;

— (opMHpOBaHUE TMYHOCTHOI'O OTHOLIEHHUS APYT K JPYTY, K YUUTEIIO.

MeTanpeaMeTHBIMH pe3yJIbTaTaAMU HU3y4eHUs Kypca sSBIISIOTCS:

— OCBOEHHE NPHEMOB HCCIEI0BATEIbCKON EATEIbHOCTH (COCTABJICHUE IUIaHA, UCIIOJIb30BAaHUE
npubopoB, GOpMyIUPOBKA BHIBOJOB U T. I1.);

—  (¢opmupoBaHue mpueMoB paboThl ¢ HWH(pOpPMAIMEH, MPEACTABICHHOW B Pa3IU4HON (popme
(TabmUIBl, PUCYHKH, CXeMbl, (OPMYIbl M T. 1I.), Ha pa3IUUHBIX HocuTelsix (kuuru, WMutepuer, CD,
NEPUOTNIECKUE U3IaHUS U T. 11.);

—  pa3BUTHE KOMMYHHMKATHUBHBIX YMEHHUI U OBJIQJICHUE ONBITOM MEXIMYHOCTHOW KOMMYHUKAIIUH
(BeneHMEe AMCKYCCHHM, paboTa B IpyIIax, BEICTYINICHUE C COOOIIEHUSAMH U T. [1.).

IIpeaMeTHBIMH pe3yJIbTATAMH U3YyUSHHS Kypca
«EcTecTBO3HaAHME» ABIAIOTCS:

— OCBOEGHHE 0a30BBIX €CTECTBEHHO-HAYUHBIX 3HAaHWH, HEOOXOMUMBIX I JalbHeHiero
U3yUYEHHsI CHCTEMAaTHYECKUX KYPCOB €CTECTBEHHBIX HAYK;

—  (opMupoBaHmEe dIIEMEHTAPHBIX HCCIIE0BATEIbCKUX YMEHUIA,

— TIPUMEHEHHE MOJyYSHHBIX 3HAaHWH U YMEHUH JUTs peIIeHUS PAaKTHIECKUX 3a/1ad.

S KJ1ace
Buvinycknuk nayuumesn:
* BBIJIENIATH  OOBEKThl  M3YYEHUS] €CTECTBEHHBIX  HAyK: aCTPOHOMHUH, PU3UKHU, XUMUH,

reorpaduu, OMOJIOTHH, SKOJIOTHH;
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* IPUBOAUTH IPUMEPBI B3aNMOCBS3€H B IPUPO/IE;
* OOBSICHATH CYLTHOCTb MOHATUH «METO/1», «TUIIOTE3a»;

* Ha3blBaTh Hay4dHble CIOCOOBI/YPOBHH TIO3HAHUS MHpa, pa3iuyaTb MeETOJbl HAYYHBIX
uccienoBaHui (HaOIro/IeHUe, ONMHMCAaHue, U3MEpPEHHE, HKCIIEPUMEHT, MOJETUPOBaHME), Ha3bIBaTh 3TaIlbl
HAy4YHOT'O UCCIIEI0BAHUS;

* ONIPENENIATh U TPUMEHSTH MOPSAIOK JIEHCTBHM HCCleAoBaTeNss MpU HAOMIOJCHUH, U3MEPEHUH
IPUPOJIHBIX OOBEKTOB, MPU OCTAHOBKE OTbITA (IKCIIEPUMEHTA);

* XapaKTepU30BaTh BKJIA]] 3apyOSIKHBIX U OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE €CTECTBEHHBIX HAYK;

* ONMCHIBATh MPEACTaBICHUS MEPBOOBITHBIX JIIOJEH O MPHUPOJAE, MPEACTAaBIEHUS O CTPOCHUU
Bcenennoii y 1peBHIX HapoA0B U B paHHEM CpeHEBEKOBbE;

* IEPEUNCIIATH MPEANOCHUIKH U 0OBACHATH 3HaUeHne Bennkux reorpaguueckux OTKPBITHIA;

* ONMCHIBATh 110 MOJENIN BHYTPEHHEE CTPOEHUE 3EMIIN;

* CPaBHMBATH 110 PUCYHKY BHYTPEHHEE CTPOEHUE IJIAHET- TUTAHTOB U IUIAHET 3€MHOM IPYIIIbI;



* CpaBHUBATH TUIOTE3bI 0 Bo3HUKHOBeHUH 3emiu M. Kanra u I1.-C. Jlannaca, XK. broddona n []x.
I[)KI/IHCQ., OIMUCBIBATH COBPEMCHHBIC TPCACTABJICHUS O BOSHUKHOBCHUHN U PA3SBUTHUU Conaeunon CHUCTCMBI,

* ONKCHIBATh CIOUCTYIO CTPYKTYPY 3€MIIH, HAa3bIBaTh U paclo3HaBaTh HA PUCYHKE FE€OJIOTHUYECKHE
000J10YKH 3eMIIH;

* IPUBOAUTL IMPUMCPBI XHUMUUYCCKHUX 3J3JICMCHTOB, IMPOCTBIX MW CJIIOKHBIX BCHICCTB, BCUICCTB C
MOJICKYJIAPHBIM U aTOMAapHBIM CTPOCHUCM;,

* OOBSICHATD CYIIHOCTh MOHITUN «TOPHBIE TTOPOJIBI»,
«MHHEPAJIBLY, «pesibed», «KIuMary;

* OMHCHIBATH OCOOEHHOCTH TOBEPXHOCTH M aTMOC(Eephl 3eMIIH TTOCIIe €€ 00pa30BAHUS;

*  BBIABIATH MPU3HAKKM MUHEPAJIOB W/WIU TOPHBIX IMOPOJ Yy IMECKa B XOJC BBHITIOJHEHUS
MIPaKTUYECKON paboTHI;

* IPUBOJUTH IPUMEPBl MAJICOHTOJIOTUUYECKUX CBUJAETENIBCTB IOSBICHUS HAa 3€MIIE JKUBBIX
OpPraHU3MOB;

* ONIMCBIBATh KU3Hb B JPEBHEHIIEM OKeaHe, OCOOCHHOCTU CYIIM M aTMocgepbl ApeBHEH 3emi,
Ha3bIBaTh [IPUYMHBI Hayaja 3aceJICHUs CyIIH )KUBBIMU OPTaHU3MaMy;

* Ha3bIBaTh (DAKTOPBI, HOBIMABILNE Ha BOSHUKHOBEHHE peibeda 3emiu;

* Ha3bIBaTh YCJOBHSA, BIUSIOLIME HAa KJIMMAT, OOBSCHATh, KAaK KIMMAaT BIUSET Ha 3E€MHYIO
IIOBEPXHOCTB;

* IPUBOJUTH IPUMEPHl M ONUCHIBATH YHUKAJIbHbIE HPHUPOJHbIE OOBEKTHI 3€MJIM, Ha3bIBATh
0c00eHHOCTH 3eMii, 00yCIOBUBILUE KU3Hb HA IUIaHETE;

* BBISIBJISITH OOLLME W OTJIMYUTEIbHBIE NMPU3HAKU TEJ JKMBOM M HEXUBOM NMPHUPOAbI, Ha3bIBaTh U
PacCKpBIBaTh COACPKAHUE OCHOBHBIX ITPU3HAKOB KUBOTO;

* PacKpbIBaTh JOHAYYHBIE U [IEPBBIC HAYYHBIE NIPEICTABICHUS O IPOUCXOKACHUN KU3HU;

* pacKpbIBaTh COBPEMEHHBIE B3IJIsAbl HA BOSHUKHOBEHUE )KM3HU HA 3eMJIE;

* OOBSICHATD CYLTHOCTb MOHSTUHN «3BOJIOLMSY, «BUI,

«hnopay, «payHay, «cpera OOUTaHUSD», «KMECTO OOUTAHUAY,
«IIPUPOJHOE COOOIIECTBOY, «OUOIIEHO3», «IKOCUCTEMAY, «IIEMb MUTAHU;

* XapaKTepPU30BaTh 0COOEHHOCTH OpraHu3MoB 1apctB bakrepuu, I'puods1, Pactenus, )KuBotHsle, nx
pOJIb B IPUPOJIE U B )KU3HU YEIIOBEKA;

* XapaKTepU30BaTb OCOOCHHOCTM PACTEHMH M JKMBOTHBIX KPYIHBIX CUCTEMATHUYECKUX TPy,
0COOEHHOCTH JIMIIAHUKOB KaK CUMOMOTHYECKUX OPTaHHU3MOB;

* ONIHMCHIBATh TAIbl PA3BUTHUSA )KU3HU Ha 3EMIIE;

. BBIJICJISITH YCJIOBUSI HA3€MHO-BO3IYIITHOM, BOJIHOM, ITOYBEHHON, OPraHU3MEHHON Cpell OOMTaHus,
IPUBOJIUTH HPHUMEPHl NPUCIOCOOIIEHHOCTH >KMBBIX OpPraHM3MOB K YCJIOBHMSIM HAa3eMHO- BO3AYIIHOM,
BOJIHOM, TTOYBEHHOM, OPraHU3MEHHOI cpell OOMTaHus;

* IPUBOJUTH IPUMEPHI Pa3HBIX BUAO0B IPUPOIHBIX COOOIIECTB, HCKYCCTBEHHBIX IKOCHUCTEM;

* Ha3bIBaTh M XapaKTepU30BaTh KOMIIOHEHTHI MPHPOJHOTO COOOIIECTBA, NMPUBOIUTH MPUMEPHI
LIeIIei MMTaHus;

* IPUBOJUTH MPUMEPHI U BBIIEIATH OCOOCHHOCTH PACTEHHH M JKMBOTHBIX pPa3HBIX MaTEpPUKOB,
O0COOEHHOCTH >KHMBBIX OPraHM3MOB MOpEH U OKEaHOB, XapaKTepU30BaTh OCOOEHHOCTH CTPOEHHUS MKUBBIX
OpraHU3MOB — OOMTAaTeNe pa3HbIX MPUPOIHBIX 30H;

* OOBSCHATH CYLTHOCTb MOHSATHUS «pacay, BBIACIATh XapaKTepHble MPU3HAKH JII0/Iel eBPOIICOUIHOM,
MOHTOJIOMIHOM U 3KBATOPHUAIBHOI pac, 00BICHATh UX MPUCTIOCOOUTENHHOE 3HAUCHHE;

* Ha3bIBATh U XAPAKTEPU30BATh BAXHEHIIINE DTAIIbI CTAHOBJICHHS YETI0BEKa,

* I0Ka3bIBaTh Te3UC «UenoBek — OMOCOIMAIBHOE CYILIECTBOY.

Bbll’lyCKHuK noJjyuum 603MOMNCHOCHIb HAYUUMDbBCA:



* UCNONIBL306AMb NPU  BLINOJHEHUU VUEOHbIX 3A0aHUll HAYYHO- NONYAAPHYIO Jumepamypy no
ecmecmeo3Hanuio, CNpagouHblie Mamepuaisl, pecypcol Mumepnema

* OCHOBAM UCCNE008AMENbCKOU U NPOEKMHOU OesIMebHOCMU N0 U3YYEeHUI0 Npupoobl, GKII0HAs
VMeHUsL hopMYIUpo8ams 3a0a4u, npeodcmasisams pabomy Ha 3auumy u 3auuams ee;

* 0OHapYIICUBAMb CB513b 3HAHUL/YMEHUL N0 eCMEeCMBEHHO- HAYYHbIM NPeOMemam U 2yMaHUMAapHbim
npeomemanm,

* OPUEHMUPOBAMBCSL 8 CUCHEMe MOPAIbHLIX HOPM U YEHHOCmel NO OMHOWEHUIO K 00beKmam
JHCUBOU NPUPOOBL (NPU3HAHUE BbICOKOU YEHHOCMU JICU3HU B0 6CeX ee NPOSGIeHUSX, IKOI02UUeCKOe
CO3HAHUE, IMOYUOHAILHO-YEHHOCIHOE OMHOUEHUE K 00beKMAM HCUBOU NPUPOObL);

* co30asamv cobOCmMBeHHble NUCbMEHHble U YCHHble COOOWeHUs HA OCHO8e HEeCKONbKUX UCMOYHUKOS
ungopmayuu, conposo’coamsv BviCMyNnieHue npeseHmayuell, Y4umolgas O0CODEHHOCMU ayOumopuu
CBEPCMHUKOB,

* pabomams 6 epynne C8epCMHUKO8 NPU DeuleHUU NO3HABAMENbHbIX 340ay, Y4Umvléams MHEHUe
OKDYHCAIOUUX U AOEKBAMHO OYEHUBAMb COOCMBEHHDIU 8KIAO 8 0esIMEIbHOCb 2PYNNbL,
* COBEPUIEHCTNBOBAMb HABLIKU YUMAMENbCKOU U ophocpaduieckoli epamomHOCMU.

6 KiIacc

Buinycknuk nayuumca:

* OOBSACHATH CYIIHOCTb TIOHATHS «aCTPOHOMHUS», XapaKTepPH30BaTh OCHOBHBIE 3Tallbl
pa3BUTHSI aCTPOHOMMUH;

* YKa3bIBaTh Ha MoieH nosioxkeHust Connua u riaHet B CoTHEUHON cucTeme;

* IPOBOJUTH KJIacCU(UKAIIIO IJIAHET, CPABHUBATH IJIAHETHI 3MHOU TPYIIIHI HA OCHOBE
0COOEHHOCTEH UX CTPOCHHUS;

* BBIJIEJISTH XapaKTepHbIE IPU3HAKY IJIAHET-TUTAHTOB;

* BBIJICJISITH XapaKTepHbIE IPU3HAKU aCTEPOUIOB, KOMET, METEOPOB, 3BE31;

* HAXOJUTh OCHOBHBIE co3Be3/11si CeBepHOro MOoJIyIapHsl MpU IMOMOIIM KapThl 3BE€3/IHOTO HEODA,

* BBIICIATh OOBEKT W3Y4YeHHs] OMOJIOTHH; XapaKTepHU30BaTh OMOJOTMIO KaK CHCTEMY HAYK;
pacKpbIBaTh 3HaUYEHUE OMOJIOTUYECKUX 3HAHMI;

* OOBSICHATD CYLITHOCTh MOHATUHN «KJIETKa», «TKaHbY,
«OpraH», «CHCTEMa  OpraHOB»,  «IIUTaHUE»,  «ABTOTPOQBI», «reTepOTPOPBD», «HOTOCUHTE3Y,

«IULIICBAPCHUCH, «IABIXaHUCH, ((Fa3006MeH)), «oOMeH BCIICCTB», «BBIACICHUCH,
«PpasapaxKuMoOCTb», ((pe(l)J'ICKC», «PA3SMHOXKCHUC), «TaMCTay, «OIIBLJICHHUC,
«OIIIOJOTBOPCHUCY,

*  IPUBOAMTH IIPUMEPHI BUJIOB TKAHEH, OPraHOB, CUCTEM OPraHOB PACTEHUN U JKUBOTHBIX,
Ha3bIBaTh UX (QYHKIUY;

* XapaKTepH30BaTh )KUBOW OPraHU3M Kak OMOJOTHYECKYIO CUCTEMY

* CpPaBHMBAaTh OCOOEHHOCTH aBTOTPO(PHOr0 U reTepoTpoPHOro Crocob0B MUTAHNUS;

* OIMCBIBATh OCOOCHHOCTH MUTAHUS PACTEHUH, pACKPhIBATh CYHITHOCTh BO3YIIIHOTO U TOYBEHHOTO
NIUTaHWs PaCTEHMI;

* 000CHOBBIBaTh OMOJIOTUYECKYIO POJIb 3€JIEHBIX PACTEHUI B IPUPOJIE;

* ONIMCHIBATH IUTAHWE M TMHUINEBAPEHHUE Y JKUBOTHBIX, BBIICIATH OCOOCHHOCTH CTPOEHHS
MUIIEBAPUTENBHBIX CUCTEM KUBOTHBIX;

* Ha3bIBaThb W OIMCBHIBaTh IPOBOJSIINE CHCTEMbl PAaCTEHHH M JKUBOTHBIX; PAacKpbIBaThb pOJIb
KPOBEHOCHOM CHCTEMBI, KPOBH B TPAHCIIOPTE BEILIECTB Y KUBOTHBIX OPraHU3MOB;

* Ha3bIBaTh OPraHbl, yYaCTBYIOIIKE B MPOIIECCE AbIXaHUS PACTEHUN U )KUBOTHBIX;

* Ha3bIBaTh OCOOEHHOCTU BBIIENECHUS Y PACTEHUH M KUBOTHBIX; XapaKTEpU30BaTh 3HAUCHHE
BBIJICJICHUS] B )KM3HM KMBBIX OPIaHU3MOB; NPHBOAMTH J0KA3aTeJbCTBA TOTO, YTO OOMEH BEIECTB —



BOKHEUILNI IIPU3HAK )KUBOTO;

* XapaKTepU30BaTh CTPOEHUE OMOPHBIX CHCTEM pPACTEHUHl U JKUBOTHBIX, OOBACHATH 3HAUYCHUE
OIIOPHBIX CHUCTEM [UISl JKMBBIX OPraHU3MOB, BBIABIIATH IIPU3HAKH OIIOPHBIX CHCTEM, YKA3bIBalOLME Ha
B3aUMOCBS3b UX CTPOCHHS C BBIITOIHAEMBIMHI (DYHKIIUSMH;

* IPUBOJUTH MPUMEPHl U XapaKTEPU30BaTh CIIOCOOBI JABM)KEHUS >KUBOTHBIX, IPUBOAUTH IPUMEPHI
HQJIM4Ms JBUraTeIbHOM aKTUBHOCTU Y pacTeHUil; OOBSACHATH pOJIb JBUKEHHUS B JKU3HU IKHUBBIX
OpPraHU3MOB; YCTAHABJIMBATH B3aUMOCBSA3b MEXAY Cpelod oOuTaHMs M crnoco0amMH IepeIBUKEHUS
OpraHu3Ma;

. HA3bIBAaTh YaCTH PETYJSTOPHBIX CHCTEM, OOBSCHATH POJIb HEPBHOW W SHIAOKPUHHOW CHCTEM B
PETYJISAIMKA  TIPOILIECCOB KU3HENEATECILHOCTH OPraHU3MOB, pPEQIICKTOPHBIA XapakTep ACATEIbHOCTH
HEPBHOW CUCTEMBI;

* IPUBOJIMTH IPUMEPHI MPOSBIICHUS PEAKIIMN PACTEHUI HA U3MEHEHUS B OKPYKAIOILEH Cpelie;

* XapaKTEPHU30BaTh POJIb PAa3MHOKCHHS B JKU3HHU JKHBBIX OPraHU3MOB; BBISIBJIATH OCOOCHHOCTH
0ecrosoro W MOJIOBOTO DPAa3MHOXKEHUS; ONpPENeNsTh MPEUMYILECTBAa IOJIOBOIO Pa3MHOXKEHHS Mepe.
OecrosibIM; Ha3blBaTh M OMHUCHIBATH YAaCTH IIBETKA, YKa3blBaTb WX 3HAYEHME, JEJIaTh BBIBOABI O
OMOJIOrMYECKOM 3HAYCHUH I[BETKOB, IIJIOAOB U CEMSH;

* OIMUCBhIBATh ~ OCOOCHHOCTH pOCTAa W  Pa3BUTHS  PACTCHUS;  XapaKTEPU30BaTh  ATarlbl
WHJUBUIyaJIbHOTO Pa3BUTHUS PACTCHUI;

* BBIJCJIATH IPEUMYIIECTBA BHYTPEHHETO OIUIOAOTBOPEHHUS;

* pacKpbIBaTh OCOOCHHOCTH Pa3BUTHS >KMBOTHBIX; CPaBHUBATh NPSAMOE M HEMPSAMOE pa3BUTHE
JKUBOTHBIX;

* IPUBOJUTH TPUMEPHI CHCTEM W KOMIIOHEHTOB, MX COCTABJISIFOIIMX; MPUMEPHI OMOJIOTHYCCKHIX
CHUCTEM M KOMIIOHEHTOB, WX COCTAaBJISIOIINX; HA3bIBATh €UHUIIBI CTPOCHUS KUBBIX OPraHU3MOB (KJIETKH,
TKaHHU, OPTaHbl); BBISBIATH B3aUMOCBSI3h MEXKY OCOOCHHOCTSIMU CTPOEHUS KJIETOK, TKAaHEH, OPraHOB U UX
GYHKIMSAME; apTyMEHTUPOBATh Te3uc «JIr000i opraHu3M — 3TO CII0KHAsE OMOJIoOTHYecKasi CHCTeMay;

* IPUBOIUTH IPUMEPHI OTKPHITUI XUMHH, OKA3aBIIIUX BIUSHUE HA pa3BUTHE OHOJIOTHH, (DU3HKH;

* OOBSICHATh CYIIHOCTh TMOHITHHA «BEIIECTBO», «XUMHUYECKOE SIBJICHHE», «UHCTOE BEILIECTBOY,
«CMECh», «TOMOT'CHHAS CMEChY,

«rEeTEepPOreHHAsI CMECHY;

* IPUBOJIUTH IIPUMEPHI UUCTHIX BEIIECTB U CMECEH;

* IPOBOJUTH  J1TAOOPAaTOpPHBIE  OMBITHI [0  Pa3JEICHUIO TOMOTEHHBIX U T€TePOTEeHHBIX
CMecei;

* [PUBOJUTH TPUMEPBl  OTKPBITUM  YYEHBIX, BHECLIMX CYLIECTBEHHBIN BKJIAJ B Pa3BUTHE
XAMHUYECKOW HAYKH;

* Ha3bIBaTh OTJIMYUTEIbHBIE MPU3HAKNA HAYYHBIX 3HAHUH;

* OOBICHSTH CYIIHOCTb MOHATUU «METOH HAayYy4YHOI'O ITIO3HAHUA», ((Ha6J'IIO)1€HI/IC»,
(OKCIICPUMCHTY, «CpaBHCHHUC», KU3MCPCHUCY, «OIMUCAHUCY, «MOACIUPOBAHUCY,
«aToM», «KMOJICKYJIa», «XUMHUYSCKIHN SJIEMCHT», «IIPOCTOC BCIICCTBO», «AJLUIOTPOIIHA,

«CJI0XKHOE BEIIECTBO», «XUMHUECKass (popMylsa», <KHEOPraHMYECKHE  BEIECTBA»,  «OPraHUYeCKue
BEIIECTBA», KMETAJUIbD», «HEMETAILIBIY, «HEOPraHUYECKHE BEIECTBA», «OKCHIBI,

«KHCIIOTB», KOCHOBAHUS, «COJIN», KOPTaHUYECKHE BELIECTBA»; 0003HAUYaTh HEKOTOPbIE XUMUYECKHE
3JIEMEHTHI JATUHCKUMU OYKBaMU U IPUBOJUTH UX MEKYHAPOIHbIE Ha3BaHMUS;

* PACKpBIBAThb IPAKTUYECKOE 3HAYCHHE OTKPBITUSA IIEPUOJAMYECKOTO 3aKOHA Uil Pa3BUTHUSA
XUMUYECKON HAYKU;

* IPUBOAUTHL IIPUMEPBI IMPOCTBIX M CJIOKHBIX BEILECTB, HAy4YHBIX W TPUBHUAIBHBIX HAa3BaHUU
BEILIECTB;

* KJIaCCU(UIMPOBATh BEIIECTBA HA METAJLIBI U HEMETAILIbI [0 (PU3MUECKUM CBOMCTBAM, IPUBOJUTH



pUMEpPbI METAJUIOB U HEMETAJIOB,

* XapaKTepU30BaTh CBOMCTBA M 3HAUYEHUE KHUCIOPOAA; XapaKTEpPH30BAaTh COCTaB, CBOICTBA U
¢ynkuuu atMmocdepsl; 000CHOBBIBATh 3HAYCHHE 3AIIUTHI aTMOC(EPHI OT 3arpsI3HEHNUS;

* IPUBOJUTH TPHUMEPHl M ONKCHIBATh CBOWCTBA HEKOTOPBIX OKCUIOB, KHUCIOT, OCHOBAaHUH
(TMIPOKCHIOB) U COJIEH; MPUMEPBI IPUMEHEHHS OKCHIOB, KUCIIOT, OCHOBAaHHUH (TMPOKCHIIOB) U COJICH;

* XapaKTepU30BaTh CBOWCTBA M 3HAUYECHHE BOJBI;

* IPUBOJIUTH IPUMEPHI U OMTUCHIBATH CBOMCTBA HEKOTOPHIX OPraHUYECKUX BEIICCTB;

* XapaKTepU30BaTh OMOJIOTUYECKOE 3HAUEHUE YTIIEBOJIOB, OCIKOB, )KUPOB (JIMIIUIOB) U
HYKJICMHOBBIX KUCIIOT;

* IPUBOJUTH TPUMEPHl YacTO HCIIOJIB3YeMbIX B OBITY OPraHMYECKHX BEIIECTB;

* OOBSICHATD CYLTHOCTH MMOHATUH «(PU3NIECKOE SBICHUE.
«pu3nyeckoe Teno», «pU3MYECKas BEIMYMHA», «H3MEPEHHEY,
«IPSAMOE U3MEPEHHE», KKOCBEHHOE H3MEPEHHEY;

* Ha3bIBaTh OOBEKT M3YyUeHUsS! (DU3MKH;, BBIIENIATH NMPU3HAKU W TPUBOIUTH NPUMEPHI (HU3NIECKUX
SIBJICHUI; IPUBOJIUTH IPUMEPHI CBSI3U (PU3UKH C APYTUMH HAyKaMU;

* pacKpbIBaTh 3HAUYCHUE HU3MEPEHUS (U3NYECKUX BEIWYMH TPU (U3NYECKUX HCCIICIOBAHMAX;
CpaBHMBaTh (PUM3MUECKHUE BEJIMYMHBI; peIlaTh 3aJaud, OCHOBAHHBIE HA IPOCTEHIIMX MaTeMaTH4YECKUX
pacuerax ¢ UCIOJIb30BaHNEM (PU3NUECKUX BEIHUYHH,

* OOBSICHATh  CYIIHOCTh TOHSATHH «MEXaHUYECKOE JBIDKEHHE», «TPACKTOPHS», «IIYThY,
«TIPSIMOJIMHENHOE JIBU)KEHUEY,

«PaBHOMEPHOE JABUKEHUE), «CKOPOCTHY;

* IPUBOJUTH IPUMEPHI OTHOCUTEIILHOCTH JIBUKEHHUS TEIT;

* IPEACTaBIIATh YTh, BPEMsI U CKOPOCTh B 3HAKOBO- CUMBOJINYECKOH (opMme;

* BBIYHUCIIATH CKOPOCTh O (pOpPMYII€; OINpPENENATh CPEIHIOI CKOPOCTh JABWXEHUS Tela; peraTh
IpoCTEHINe 3aJaul Ha ONpeIeICeHUEe CKOPOCTU ABUKECHHUS,

* OOBSACHATH CYIIHOCTh MOHSATUH «MHEPLHU», «CHUIIA», «CHJIA TSHKECTU», «PaBHOAECHCTBYIOLIAS
cuiay, «aepopmanusy;

* IPUBOJUTH MPUMEPHI IBUKEHUS TEJ 110 MHEPLUU, IPUMEPHI JePOPMUPOBAHHBIX TeJl, HAa3bIBATh
IPUYUHBI JeopMaIiy;

* IPUBOJUTH TPUMEPBI B3aUMOACUCTBUSA TEN; MPEACTABIATH pPa3HbIE CHIBI B 3HAKOBO-
CHUMBOJIMUYECKON (hopMe; ONpeAETATh [0 PUCYHKY-CXEMe HalpaBlieHHe JeHCTBUS CHUJT;

* OOBSICHATH CYIITHOCTh MOHATUN «(DU3NIECKOE TENON,

«BEILIECTBO»,  «IUIABJICHUE»,  «HCHAPEHUE»,  «KOHJEHCALUI»,
«KRUCTaILIN3ALA,

* IPUBOJUTH IPUMEPHI BEIIECTB, HAXOAUINXCS B PA3JIMUHBIX arperaTHbIX COCTOSIHUSIX; ONUCHIBATH
[0 CXEME IMEepexo]| Tel U3 OJHMX arperaTHbIX COCTOSHHUM B JApyrue; oOBSCHATH paziIMyue B CBOMCTBAX
TBEPJIBIX, KHUJIKUX U ra3000pa3HbBIX BEIIECTB, UCXOAS U3 UX CTPOCHHUS;

* OOBSACHATH CYIIHOCTh IUCKPETHOCTHU BEIIECTBA,

* OOBSICHATH CYITHOCTh MOHATHH «paboTay, «MOITHOCTBY,
«IPOCTHIE MEXAHU3MBD», «PbIYary, «IHEPTUD;

* IPUBOJUTH TMPUMEPHI JEHCTBUS CHUJI, HE COBEPIIAOIIUX pabOTy; MPEICTaBIATh (PU3UUECKHe
BEJIMYMHBI (paboTy, MOIIHOCTh M JIp.) B 3HAKOBO-CHMMBOJMYECKOW (opMe; CpaBHHBATh MOIIHOCTH JIBYX
MEXaHHU3MOB;

* OMUCHIBATH MPOCTHIE MEXAaHU3MBI, UCTIOJIb3yEeMbIE B OBITY;

* Ha3bIBaTh BUJBl DHEPrUH; PACKPHIBATh CYIIHOCTh 3aKOHA COXPAHEHHUS HSHEPrUH; OIHUCHIBATH
NpEeBpalleHHs] PHEPruM Ha MPOCTBIX MPUMEpax; MPUBOIUTH MPUMEPbl HUCIOIB30BAHUS YEIOBEKOM
MpEeBpaIleHNs] SHEPTUU; HA3bIBaTh HCTOYHWKU OJHEPTHH JUIsl OBITOBBIX W MPOMBIINUIICHHBIX HYXK]I;



000CHOBBIBAaTh HEOOXOAUMOCTh SHEProcOepeKEeHHS;

* PacKpBIBaTh CYIIHOCTh 3aKOHA BCEMUPHOTO TATOTCHHS;

* IPUBOJUTH NPUMEPHI U ONHUCHIBATh (hM3MYECKHE SBJICHUSA B aTtMochepe W B Heapax 3emiw;
OTIpPENIeNIATh MOJII0Ca MATHUTA ¢ IOMOIIBI0 MArHUTHOM CTPEJIKH; PHUBOJUTH IPUMEPHI SIEKTPU3ALHH;

* IPUBOAUTH IPUMEPHI U3ITyYEHUsI, KOHBEKIIUH U TETFIONPOBOAHOCTH B TIPHPOJIE;

* OIMCHIBATh W3BECTHBIC MEXAHU3MBI IPUCTIOCOOJICHUS KUBOTHBIX K JKU3HU B XOJIOIHOM (JKapKOM)
KJIMMATe;

* IPUBOJUTH TpPUMEPHl JCHCTBUS 3aKOHOB MEXaHMKM B IKMBOH MpHUPOJE, NPUMEPHI
I103aMMCTBOBAHHBIX YEJIOBEKOM Yy HPHUPOJIBI U300pETEHUH, TpUMeEphl (PU3MYECKUX SBICHUH, CBSI3aHHBIX C
IPEJIOMJICHUEM CBETOBBIX JIy4YeH.

BoinyckHuk noyuum 603moMCHOCIb HAYUUMbCA:

* UCNONBL306AMb NPU GbINOJIHEHUU YUEOHbIX 3A0aHUll HAYYHO- NONVIAPHYIO TUmMepamypy no
ouonozuu, xumuu, uszuxe, ACMPOHOMUU, CNPABOYHbIE Mamepuaisl, pecypcovl Mnmepuema;

* OCHOBAM UCCNIE008AMENbCKOU U NPOEKMHOU 0esIMEeNbHOCMU N0 U3VYEeHUIO NPUpoObl, GKII0UASL
YMeHusi popmynuposams 3a0ayi,

npeocmagiams pabomy Ha 3awumy u 3auWuams ee;

* 0OHapyHCUBAMY CEA3b ZHAHUL/YMEHUL NO eCMEeCMEEHHO- HAYYHbIM NPeoMemam U 2yMAHUmMapHbiM
npeomemam,

* OPUEHMUPOBAMBCA 6 CUCTeMe MOPATbHLIX HOPM U YEHHOCMel NO OMHOUWEeHUI0 K 00beKmam
HCUBOU NPUPOOBL (NPUSHAHUE BbICOKOU YEHHOCMU JICU3HU 60 6CeX ee NPOABIEeHUAX, IKOI02UUeCcKoe
co3HaHue, IMOYUOHANLHO-YEHHOCMHOe OMHOuEHUe K 00beKMAM HCUBOU NPUPoobl);

* co30a6amv cOOCMEEHHbIE NUCbMEHHbIE U YCIMHblEe COOOWEeHUs HA OCHO8E HECKONbKUX UCHOYHUKOB
ungopmMayuu, CconpoeoNHcOamsv GbiCMynieHue npe3eHmayuel, Y4umvlédas 0COOEeHHOCMU ayOUumopuu
C8EPCMHUKOB,

* pabomams 6 cpynne CEepPCMHUKO8 NpU peuleHUuu NO3HABAMENbHbIX 3a0a4, NAAHUPO8AMb
COBMECMHYI0 0esimeNbHOCb, YYUMbIBAMb MHEHUE OKPYICAIOWUX U AOEKBAMHO OYEHUBAMb COOCMBEHHbLI
8KIIAO 8 0essMelbHOCMb 2PYNNbL;

* COBEPULEHCNBOBAMb HABLIKU YUMAMENbCKOU U Oppocpaguyueckoli SpamomHoCcmu.

COAEP) KXAHUE YYEBHOI'O KYPCA
«ECTECTBO3HAHUE»

Beenenue B ecrecTBeHHbIC HAYKH

Wzyuenue npuposl yenoBekoM. EcTecTBeHHble HayKu (acTpoHOMUS, (pU3MKa, XUMUS, T€OJIOTHS,
¢usuueckas reorpacus, 6uonorus, 3xkonorus). OObEKTh U3YyYEHHs] €CTECTBEHHBIX HayK. ApPHCTOTEIb,
M.B. JIoMOHOCOB — y4€HbIe-3HIUKIONEAUCThI. CBA3H MPUPOJHBIX O0BEKTOB APYT C IPYTOM M C )KUBBIMU
CyHIECTBAMH.

BosHukHOBeHUE ecTecTBeHHBIX Hayk. Hayunast kaptuna mupa. Hayunsiit Meron. CriocoObl/ypoBHH
MO3HAHUSI MHUpPA: UYYBCTBEHHOE (IMIMPUYECKOE) M TeopeTHdeckoe IMo3HaHue. Bkmaxg OparocdenHa u
ApHCTOTEINS B pa3BUTHE €CTECTBEHHBIX HaYK.



SI3pIk Hayku (TIOHATHUS, TEPMUHBI, CHMBOJBI M 3HAKW). MeTONIbl HayKd. DMITUPHUYECKHE METOJbI:
HaOJIIOZICHUE, OTMHMCAaHUE, IKCIIEPUMEHT (OmbIT), u3MepeHue. MonaenupoBanue. CriennaibHble (JacTHBIC)
metoabl. DakT, runotesa, Teopus. OO0OpyIOBaHUE /ISl HAYYHBIX HCCIICOBaHUH.

Pa3Burtue 3HaHMI JIIO€#l 0 MUpe

[IpencraBieHus 0 MpUpPoE MEPBOOBITHBIX JIOAEH. 3aBUCHMOCTD JKU3HU MEPBOOBITHOTO YEIIOBEKa
OT ero 3HaHMi 00 OKpyXkarmeM Mupe. [[MCbMEeHHOCTh — PEBOJIIOLMOHHOE M300pETeHHE YelloBeKa IS
coxpanenus nadopmanuu. [lossnenue xanenaaps.

BO3HUKHOBEHHME €CTECTBEHHBIX HayK. Penurno3Hoe u HaydyHoe mno3HaHue. HayuHblii Mmeron.
Hayunble criocoObl/ypOBHU MO3HAHUSI MHpA: YYBCTBEHHOE (SMIIMPHYECKOE) U TEOPETUYECKOE MO3HAHHE.
Bxnanx Dparochena, Apxumena, ApUcTOTeNs B pa3BUTHE €CTECTBEHHBIX HAYK.

SA3bIK Hayku (IIOHATHS, TEPMHUHBI, CUMBOJIBI U 3HaKu). MeToabl HayKd. DMIMPUYECKHE METOJIbI
(HaOnroieHHe, U3MEpPEHNe, ONMCaHue, SKCepuMeHT). MoaenupoBanue. CrieliuanbHble (4aCTHBIC) METOIBI.
®akT, TMNoTe3a, TEOPH.

IIpencraBnenus o BeeleHHON y IPEBHUX MHIMWIIEB, IIIYMEPOB, I'PeKOB. B3rrsansl Ha BeeneHnyro B
pannem CpenneBekoBbe. Cucrema mupa no H. Komepuuky. Benukue reorpaduueckue otkpbitus XIV—
XVII BB., ux NpeAnochUIKYA U BIHUSHUE Ha Pa3BUTHE €CTECTBEHHBIX HaykK. buoreorpaduueckue OTKphITHS
H.M. BaBunosa.

[IpeacraBnenuss moaed O BO3HUKHOBEHMHM 3eMild. ['HIOTe3a — HaydyHOE MPEIIoIOKEHUE.
['unotessl 0 Bo3HukHOBeHNH 3emnu (K. brodpdon, U. Kanr, I1.-C. Jlannac, k. Jxunc, O.1FO. HImumr).
CoBpeMeHHbIE MPEACTaBICHUS O BO3HUKHOBEHHU CoyHeyHOW cuctembl. 3emisi — ruiaHeTa ColHeuHON
cucteMmbl. BHyTpeHHee cTpoeHue 3eMiu: siApo, MaHTHS.

3emHas kopa. CXOACTBO U pa3au4ue BHYTPEHHETO CTPOEHUS IIAHET-TUTAHTOB U IUIAHET 3€MHOW I'PYIIIHL.

O6onouku 3emnu: nutocdepa, ruapocdepa, armocdhepa. XUMHUECKHE HIIEMEHTHI 3eMIIH.
BemecTtBa B okpy»karoiiemM Mupe. XUMHUYECKHE 3JIeMEHThl. ATOMBI. MOJIEKYJIbI.

3emiIs ociie CBOEro 00pa3oBaHus: 0COOEHHOCTH €€ MOBEPXHOCTU U aTMocgepbl. ['opHbIe MOPOIbI.
MuHepaisl, I0JIE3HbIE UCKOITaeMbIe. [ eosorus.

[TaneonTonorus. IlaneoHTonornueckue CBUAETENHCTBA MOSIBICHUS Ha 3eMJI€ J)KUBBIX OPraHU3MOB.
Kuznb B npeBHeiinem okeane. Cyma u armocdepa npeBHeil 3emiu. JIutochepHble INTHI, UX JIBUXKEHHE.
W3MeHeHne o4epTaHUN MaTEepUKOB M OKEaHOB 3eMiM. [IpuunHBI Hadana 3aceleHus CyIIM XUBBIMHU
opranusmamu. OTkpeiTusa A. Berenepa u Y. JlapsuHa.

Penbed 3emmu. Pakrophl, MOBIMSABLIME Ha BO3HUKHOBEHHE penbeda 3emiu. JlegHuku, Hx
3Ha4yeHue A popmupoBaHus penbeda 3emin. JlenHuKoBeIi epuo]. MexieHUKOBbBE.
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O0uk 3emin

3aBUCUMOCTh BHEIIHEr0 00JIMKa 3eMJIHM OT KJIMMaTa.
Knumart. YcnoBus, Biusiomuye Ha KiuMat. ATMOC(hEpHbIE OCaIKHU.

OcoOeHHble, yHUKaNbHBIE NpuUpojaHble 00BekThl 3emun (Hwuarapckuit Bomoman, bosbiioi
bapeepnsriit pud, Tepputopusi crpansl Hunepmannpl, ['umanan, baitkan, HopBexckue (GpOpabl, MyCTHIHS
Caxapa, ckanbel B I'ocymapcTBeHHOM mpupogHOM 3anoBefaHuke «CtonOe» B KpacHosipckom Kpae,
Bonbmioit kanboH pexu Konopano).

[Tnanera 3emns Kak cpefa OOMTaHUS KHUBBIX opraHuzMoB. OcobeHHOCTH 3eMiH, 00YyCIOBUBIINE
JKU3Hb Ha IUIAHETE: IOJIOKEHHE 3eMiu OoTHocuTenabHO ConHIa, BpaleHue 3eMild BOKPYI CBOEH OCH,
aTMocdepa 3eMiIi C 030HOBBIM CJIOEM, OTPOMHBIE 3aI1achl XKHUJIKOH BOIbI, TOYBA.



Kuznb Ha 3emue

JKuBass u HexuBas npupoaa. XUMHUYECKHUA COCTAaB KUBBIX OPraHM3MOB. OCHOBHBIE MPHU3HAKH,
OTIIMYAIOIINE JKUBOE OT HEXHMBOrO: KJIETOYHOE CTPOCHHE, OOMEH BEIIECTB, pa3IpakuMOCTh,
pa3MHOKEHHUE, pOCT, Pa3BUTHUE, HACIEICTBEHHOCTb, N3MEHUNBOCTb, aJJalTallUs K YCIIOBUSM KU3HU.

JloHayuHble TpenCTaBiICHUS O MPOUCXOXKICHHM KHU3HU. [lepBble HayyHbIe NPEINOJIONKEHUS O
BO3HUKHOBeHUHU ku3HU Ha 3emiie (D. Peau, JI. Cnammmnumanu, JI. Tlactep). ['unore3a o BEUHOCTH JKU3HHU.
CoBpeMeHHbIE B3TJIsAIbl HA BO3SHUKHOBEeHHE ku3HU Ha 3emiie (AWM. Onapun, [Ix. Xonaeitn).

DBOJIOIUS — ATO MPOILECC HEOOPATUMOrO MCTOPUUYECKOTO PAa3BUTHS KUBOW MpUpO.bl. | aBHBIE
nBukyle cuibl sBomounu (mo Y. JlapBuny). Pa3znooOpasme >xuBbIX opranu3mMoB. CHcTeMaTHKa.
Knaccudukanust xuBeix opranu3moB. Bum. IlapctBa xuBoii npuponsl: bakrepum, ['pubsi, Pacrenus,
Kusotnsie. CyniecTBEHHbIE TPU3HAKHU MIPEICTABUTENICH OCHOBHBIX IAPCTB, UX XapaKTEPUCTHKA, CTPOCHHUE,
OCOOCHHOCTH >KM3HEICATEIHbHOCTH, MECTa OOMTaHUs, UX POJIb B MPUPOJC M B )KU3HU YeloBeka. [lapcTro
Pacrenus: riaBHbI npu3HaK (C1ocoOHOCTH K (POTOCUHTEZY), 3HAUEHHE pacTeHUll B ipupoe. botanuka —
Hayka O pacteHusix. KpynHble cucTeMaTuuecKue TPyNIbl — pPAaCTEHUU:  BOJOPOCIH,  MXH,
ManoOpOTHUKOOOpA3HbIe, TOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE (IIBETKOBBIC), MX OCHOBHBIC IPU3HAKH,
MHoroo6pasue. Jlumaitauku. [lapctBo JKuBoTHBIE: MHOTOOOpa3ue KUBOTHBIX, OCOOEHHOCTH UX CTPOCHHUS,
YKU3HEJEATENIbHOCTH, 3HAUYEHHWE B NPUPOJIE U B KHU3HU YeloBeka. KpymHble cucTeMaTHUeCKHe TPYIIIBI
#uBOTHBIX: [Ipocteiimue, becriozBonounsie (Kumeunononoctusie, Yepsu, Momttocku, UneHUCTOHOTHE,
Urnokoxwue), [1ozBonounsie (PriObl, 3eMHoBoaHBIC, [Ipecmbikatommuecs, [Ituipl, MiekonuTatomme), ux
OCHOBHBIC ITPU3HAKH, MHOTOOOpa3He.

Pa3Butue xu3Hu Ha 3emiie: KU3Hb B JPEBHEM OKEaHE; BBIXOJ PACTEHHH W >KMBOTHBIX Ha CYILY;
Jieca KaMEHHOYTOJILHOTO TIEPHO/IA; PACIIBET APEBHUX MPECMBIKAIOIIMNXCS; ITUIIBI U 3BEPHU MTPOIILIIOTO.

Cpena u wmecro oOutanus. HaseMHO-BO3IyIliHAs, BOJHAas W IIOYBEHHAs CpeIbl OOWTaHUS
opraum3moB. OpranusmeHHas cpena. IIpucrnoco0aeHHOCTh OpraHu3MoOB K cpene oOutanus. [IpupomHbie
cooOmiecTBa (9kocuctemsbl). CTpyKTypa NMpUPOIHOTO coodIiecTBa. PaznooOpasue mpupoaHBIX COOOIIECTB.
EctectBeHHbIe IpupOgHbIE 3KOCUCTEMBL. MIcCKyCCTBEHHBIE COO0OIIECTBA (ArPOIKOCUCTEMBI).

Pactennsa u >XxMBOTHEBIE Pa3HBIX MAaTCPUKOB (3HaKOMCTBO C OTACJIBHBIMU MPCACTABUTCIIAIMU JKUBOH
NPUPOIBI Kakaoro marepuka). JKuzHb B Mopsix U okeaHax. CooOIiecTBa MOBEPXHOCTH M TOJIIHU BOJIBI,
JIOHHOE COOOIIECTBO, COOOIIECTBO KOPAIJIOBOTO puda, riiybokoBoaHOE coolriecTBo. [IpupoaHbie 30HBI
3eMiIM: apKTHUYECKUE IYCTBIHH, TYHJpa, Talra, CMEIIaHHbIE M ITUPOKOJIUCTBEHHBIC JIECa, TPABSHUCTHIE
PaBHHUHBI — CTEIIM ¥ CaBaHHBI, yCThIHU, BJIAYKHBIC TPOITUUECKHUE JIeca.

YesioBek Ha 3emuie

YenoBek — KUBOM OpraHu3M. MecTo 4enoBeKa B CHCTEME KMBOW MPUPObL. YeaoBeUeCKue pachl:
eBporeoniHas (eBpasuiickasi), MOHTOJOUHAs (Aa3MaTCKO-aMEepUKaHCKas) U dKBaTOpHallbHAsA (aBCTpaso-
HerpouaHas). [IprcrnocoOuTenbHbINA XapakTep pacoOBbIX MPU3HAKOB.

Hayunbple mnpeacTaBieHuss O MPOUCXOXKJIEHUM uejoBeKka. AHTpomosiorus. JlpeBHue mnpeaku
YeJI0BEKa: JPUONUTEKHM W aBcTpanonureku. UYenoek ymenslil. UYemoek mnpsmoxonammil. Yenosek
pa3ymHbI (HeaHIepTajell, KpOMaHbOHEI, COBPEMEHHBIH uejoBeK). YeroBek — OuocoUMaIbLHOE
CYIIECTBO.

Mup acTpoHoMuH

IlepBbie mipencraBieHus oae o BcenmeHHOW. 3apokI€HWE W 3Tamnbl Pa3BUTHS ACTPOHOMHUH:
npeBHee Bpems (monenu Bceenennoit Apwucrorens, IItonemes), cpennee Bpemsa (B3risasl Hukomas
Konepuuka, 'anuneo [Nanunes, >xopnano bpyno o



cTpoeHun BceneHHoIt), HOBoe BpeMsl (COBpEMEHHBbIE KOCMHMUYECKHE HCCIIEOBAHUS, BaKHEHIINE NaThl B
OCBOCHHH KOCMOCA).

Conneynas cucrema. Ilmanerst 3emuoit rpymmbel  (Mepkypuii, Benepa, 3emmus, Mapc).
VYHukanpHOCTh MIaHeTsl 3emiis. [IpoucxoxaeHue Ha3BaHMM muiaHeT 3eMHOW rpynnsl. JlyHa. ITnanersi-
rurantel (FOnurep, Carypn, Ypan u Henryn). IIpoucxoxaenre Ha3BaHU IUIAHET-TUTAHTOB. ACTEPOUIbI
Conneunoil cucrembl. Komersl: Buzabl, cTpoeHue. Mereopbl. Mereoputbl. EnuHunel HU3MepeHus
paccTosiHUl B KOCMoOCe. 3Be€3/lbl — TMIaHTCKUE paCKaJEHHBbIE LIapbl, U3JIy4arollue CBET. THIbI 3BE3[
(kapnuku, TuranTel U cBepxruranTsl). Connue. Co3pe3nus. [anakTuky.

Mup O6nosorumn

buonornss — mnayka o oku3Hu. CoBpeMmeHHas OWONOTHMST — CHCTEMa HayK. 3HaueHHe
OMOJIOrMYECKUX 3HAHUH.

Kupble opranuszMbl, ux mpusHaku. KierouHoe crpoeHue opraHu3MoB. CTpOEHHE KIIETKH.
OIHOKIETOUHBbIE, MHOTOKJIETOYHBIE U KOJIOHUAJIbHbIE OpraHu3Mbl. Tkanu. TkaHu pacTeHUl U )KMBOTHBIX.
Opran. Opranbl pacTeHUMH M XKUBOTHbIX. CucTema opraHoB. CHCTEMBI OpPraHoB XUBOTHBIX. JKuBoi
OpraHu3M — 3TO OMOJIOTUYECKasi CUCTEMA.

CymHocTh noHATUs «nutanuey. CrnocoObl mutanus (aBToTpodHOE, rereporpodHoe). OcodeHHOCTH
NUTAHUS PACTUTENbHOrO opraHu3ma. [louBeHHoe mnmuranue. BosmymHoe mnuranue ((oTtocuHTes).
OcoOeHHOCTH NUTaHUS XUBOTHBIX. Pa3HooOpa3ue >KMBOTHBIX 110 THIY NUTaHUS (PacTUTEIbHOSIHBIE,
XUIIHUKH, TTapa3uthl). [lumeBapenue u ero 3Hauenre. OCOOEHHOCTH CTPOCHUSI TUIICBAPUTEIIBHBIX CUCTEM
YKUBOTHBIX.

IlepeHoc BewmiecTB B oOpraHu3me, €ro 3HaueHue. llepenBuykeHHE BEHIECTB B PACTEHUH.
OcoOeHHOCTH CTPOECHHS OPraHOB pACTeHMi, OO0ECHeunBaIOIIMX MPOIECC TMEpPeHoca BEIIeCTB.
[lepemenieHre BEIIECTB B KJIETKaX PACTEHUH W OJIHOKJIETOYHBIX >KUBOTHBIX. OCOOCHHOCTH TMepeHoca
BEIIECTB B OpPraHM3Max MHOTOKJIETOYHBIX >XUBOTHBIX. KpOBEHOCHasi cUCTeMa, €€ CTpOeHHE, (YHKIIHH.
KpoBs 1 ee coctaBHbIe yacTH (I1a3Ma, KIETKH KPOBHU).

3HaueHue ApixaHus. Ponp Kucnopojga B mpolecce paciielieHUs OpraHM4ecKHX BEIIEeCTB U
OCBOOOXKICHUSI SHEpTUuM. Tumbl apixaHus. Jpixanwe pacteHuil. Poib yCThUII M UeYeBHUYEK B MPOIIECCE
JBIXaHUs pacTeHui. JIpixaHue sKMBOTHBIX. OpraHbl IbIXaHUS KHBOTHBIX OPTraHU3MOB.

O6men BemiectB. OcoOeHHOCTH OOMEHa BelIeCTB y pacTeHuil. Ponb BwImeneHuss B mpoliecce
JKU3HEACITEIbHOCTH OpraHu3MoOB. BelieneHue y KUBOTHBIX. Beienenue y pactenuil. OCHOBHbIE
BBIJICJIUTENIbHBIE CUCTEMBI Y )KUBOTHBIX.

3HaueHHE OIMOPHBIX CUCTEM B JKU3HU OpraHu3mMoB. ONOpHBIE CUCTEMBI pacTeHuil. OnopHbie
CHGEEMBI JKUBOTHBIX.

JIBmkeHne Kak BaKHEHIIass OCOOEHHOCTh KHUBOTHBIX OPTraHU3MOB. 3HAYCHHE JIBUTATEIHHOMN
AKTHBHOCTH. MeXaHU3MBbI, 00€CTIeUnBAIONINE JABHKEHNE KUBBIX OPTaHU3MOB. J[BUTATENbHBIC PEAKIIUU
pacteHnii. CBA3b JKMU3HENEATEIBHOCTH OPraHu3Ma C OKpyXaroued cpenoi. Perymsanms mnpoueccos
JKU3HEAEITEIIBHOCTH  OpraHu3MoB. PaznpaxkumocTs. OHIOKpUHHAs cucrteMa. JKene3pl BHYTPEHHEW
cekpernnu. HepBHasi cuctema, ocoOeHHOCTH cTpoeHwus. Pediekc. Ponb HepBHOW CHCTEMBI B PETYNSIMUA
IIPOLIECCOB KU3HEAEATEIBHOCTH. POCTOBBIE BElIECTBAa PACTEHUH.

buonornueckoe 3HaueHue pazMHoxkeHus. Buabl pazmHoxenus. becrionoe pa3MHOXeHUE pacTEHUI.
[TonoBoe pa3mHoOkeHHME pacTeHuil. Pa3zMHOXeHue pacTeHui ceMeHamH. l[BeTok kak opraH mOJIOBOTO
pasmHoxenusi. Couetnsi. OnpuieHue. J[BoitHoe ormogorBopenue. OOpa3oBaHue MmI0A0B U ceMsiH. Poct u
pa3ButHe pacteHuil. MaanBuayansHoe pa3Butue. Pacnpoctpanenue miogoB U ceMmsH. COCTOSIHUE MOKOS,
€ro 3HaYCHHE B KU3HU PaCTECHUM. Y CJIIOBUS ITpopacTaHus cemsiH. [lutanue u pocT mpopoCTKOB.

[TonoBoe pa3zMHOXKeHHE OpraHu3MOB. OCOOEHHOCTH TOJIOBOTO Pa3MHOKEHUS KUBOTHBIX. OpraHbl
noJjoBoro pasMHoxenus. [Tonosrie knetku. OmionorBopenue. OCOOEHHOCTH PAa3BUTHUS )KUBOTHBIX



opranu3moB. Pa3Butue 3apoapiiia. [ToctaMOproHanbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe n HenpsiMoe
pa3BUTHE.
CylmHOCTh TIOHATHUH «CHUCTeMay, «Ouonormueckas cucrema». Opranm3sM Kak CIOXKHas

Ouosoruyeckas cucrema. B3auMocBs3b KJIETOK, TKAHEW U OPraHOB B OpraHU3Max.

Mup xumun

Xumuss — Hayka o npupoze. HayuHble OTKpBITHS XMMHM, OKa3aBIIME BIIMSHUE HA Pa3BUTHE
Oouonoruu, ¢u3uKu. BiusHue DOCTHKEHHM XMMHUYECKOW HAayKH Ha pa3BUTHE TEXHUYECKOTO Iporpecca
YeJI0BEYECTBA.

[Ipenmer usydenus xumuu. BemectBo. Xumudeckue sBieHHs. UHCTbIE BelECTBA M CMECH.
['oMOreHHbIE ¥ reTEPOreHHBIE CMECH.

Crioco0Obl pas3zieneHus TOMOTIEHHBIX cMeceil (BbIIapUBaHUE W KPUCTALIM3ALMS, JUCTHIUISLNA,
neperonka). CrocoObl pa3feneHus TIeTepOreHHbIX cMeced (oTcramBaHue, (UIBTPOBAHHUE, AECHCTBUE
MarHuTOM ).

OTanbl CTaHOBJICHHUS HAayKHM XHMHHU. YUYEHbIE MHpa, BHECIUUE CYLICCTBEHHBINM BKJIAJ B pa3BUTHE
xumuueckon Hayku (P. boinb, A. JlaByasse, M.B. Jlomonocos, [Ix. Hameron, K. Ilpycrt, A.
Asorazpo, . Bepuemnyc, JI.. Mennenees, A.M. Byriepos). OTinune HAYYHBIX 3HAHUI OT HEHAYUHBIX
CBEICHUIL.

MeTtoapl Hay4yHOTO TMO3HAHHS. OMIMPHYECKHE METOABl HAydyHOro TMO3HaHHs (HalirogeHue,
HKCIIEPUMEHT, CPABHEHUE, U3MEPEHHUE, ONTMCAHUE). DKCIEPUMEHT — OCHOBHOM METOJl XMMHUYECKON HayKH.
MopenupoBanue.

CocraB BemecTB. ATOMHO-MOJEKYJSIpHOE ydeHue. AtoM. Monekyna. XUMHUYECKMH 3JIEMEHT.
3HaKOBO-CUMBOJIMUECKOE 0003HAYEHNE U Ha3BaHUsI XMMUYECKHX 31eMeHTOB. [lepuonuueckas

cucrema xumuyeckux 3seMmeHToB .M. Menneneesa.

[Tpocteie BemecTBa. AmnoTponus. CI0KHBIE BEIIeCTBA (XMMHUYECKHE COSAMHEHUS). XUMUYecKas
dbopMyna — 3HAKOBO- CUMBOJIMYECKOE OTPAKEHUE KAUYECTBEHHOTO U KOJIMUYECTBEHHOTO COCTaBa BEIIECTBA.
HasBaHus BemiecTB: Hay4HbIE U TPUBUAJIbHBIE.

Knaccudukanus  BemectB. Heopranwueckue  BemecTBa ©  OpraHMYECKHWE  BEIIECTBA.
Heopranunueckue BemecTBa: NMpocThie W clokHBIE. [IpocThie HEOpPraHMYECKHEe BEIIeCTBAa: METaUIbl U
HeMetauibl. CoctaB, GOopMyIbl, MPUMEPHl HEOPTAaHUYECKUX BeEIIECTB. ATMoc(epa: COoCTaB, CBONCTBA U
dbyakuu. 3ammTa aTMocdepbl OT 3arps3HEHHUS.

CroXHbIe HEOPTraHMYECKUE BEIIECTBA: OKCUbI, KUCIOTHI, OCHOBaHUS (TMAPOKCUIBI) U conu. Bona.

Oprannueckue BemiecTBa. CBONWCTBA W MPUMEHEHUE OPTaHUYECKUX BEIIECTB. YTJIEBOJBI, OCIKH,
KUpPbl (JIMMIUJBI) U HYKJIEWHOBBIE KUCJIOTHI, UX 3HAUEHHE JUIsl YejoBeKka. BeriecTBa BOKpPYr Hac: COJlb,
caxap, cojia, CTUpaJbHBINA MOPOIIOK, YKCYC, JIEKApCTBA.

Mup ¢pusuku

®uznka — Hayka o mnpupozae. dusmueckue sBiaeHus. BausHue (U3NKKM Ha pa3BUTHE HAYKU U
TeXHUKU. CBA3b (U3UKU C IPYTUMHU HAYKaMHU.

Oduznyeckoe TeNo, (uU3NYECKoe sBIeHUE, (u3mueckas BenuuyuHa. V3mepeHue QuanYecKux
BEJIMYMH. MareMaTuueckue JeHCTBUS C (U3MUEeCKUMU BelIMYMHaMU. J[BHKeHHEe KaK eCTeCTBEHHOE
cBoiicTBO Tenn. Mexanuueckoe aBruxkeHre. OTHOCUTENbHOCTD IBHKEHUS. [[OHATHS U BEIMYUHBI, CITyKalllle
JUISL OIIMCAHMsI MEXaHUYECKOTO JBM)KEHUS, 3HAKOBO-CUMBOJIMYECKOE UX IpejcTaBieHue. IIpsmonuneiinoe
U paBHOMEpPHOE JiBUKeHue. CKOPOCTb.

[Tpyunna nBrxeHus ten. Muepnusa. Cuna kak Mepa B3aumozeicTBus Ten. Cunna TSDKECTH,
paBHOJACHCTBYIONIAs CHUJIA.



Cunel B IpUpo/Jie ¥ B TEXHUKE. 3HAKOBO-CUMBOJIMYECKOE MpescTaBieHue cui. Jledopmarus.

Tena u BemiecTBa, JUCKPETHOE CTpoeHUE BenlecTB. CTpoeHUE KUIKUX, TBEPABIX U ra3000pa3HbIX
ten. Mcnonb3oBanue GU3NYECKUX CBOWCTB TEINl YEIOBEKOM.

PabGora, w™exanunueckas pabora. MomHocte. Oneprus. IIpocteie Mexanusmbl.  KIT/I.
Hcnonb30BaHne NpOCThIX MEXAHU3MOB YEJIOBEKOM.

Buasl sHeprumn. 3akoH coxpaHeHus] 3HEpruu. VICTOUYHUKHM 3HEPrUu, UCIOJIb3YEMbIC YEITOBEKOM.
Bo3o0HoBIsIeMBbIe 1 HEBO30OHOBIIsIEMbIE pecypchl. [IpeBpalienus 3Hepruu U3 0JTHOTO BUAA B IPYTOM.

JBuxenne Ten  CoONHEYHOM  cHCTEMbl. 3aKOH  BCEMHUPHOIO  TATOTEHMsl. MarHuTHbIE
B3auMoeiicTBus. Puznueckue sBICHUs B aTMocdepe.

ObecrieueHne TEIIOBOrO OallaHca KUBBIX CYIIECTB. BHIIbI TeII000MeHa: M3ITydeHUE, KOHBEKITHS,
TEIUIONPOBOAHOCTh. [IpUCIOCOOIEHNUS KUBOTHBIX K XU3HU B XOJOJHOM H KAPKOM KJIMMAaTe. 3aKOHBI
MEXaHUKH B )KM3HU KUBOTHBIX.

IIpumepHBbIi NepedyeHb NPAKTHYECKUX PadoT
. Pa3BuTHE cemsiH daconu u ropoxa (HaOIOICHHE).
. Onpenenenne cpeaHeit Maccol Tea (M3MEepeHue).
OnpeneneHnue  pasMepoB  JIMCTOBOM  IUIACTUHKH (M3MEPEHUE).
BrnusHue a30THBIX yAOOpeHMI Ha POCT pacTeHUs (IKCIIEPUMEHT).
. Onpenenenuie BpeMeHH cyTok 1o CosHiLy.
. HaGmronenume JIMHUI MAarHUTHOTO TIOJIS.
. BrisBreHue Npu3HaKOB MUHEPAJIOB W/WUJIM TOPHBIX MOPO/JT Y MECKa.
W3mepenne BbicoThl CoNHIIA HAJ TOPU3OHTOM W TEMIIEpPATyphbl BO3AYyXa B MOJICHb.

© O ~NOUAWN PR

3KCHepI/IMeHTaJ'IBH06 06H8.I)Y)KCHI/I€ OpraHn4YCCKOro BCUiCCTBaA.
. SKCHepI/IMeHTaHBHOC O6H3py>K€HI/Ie Kpaxmajia.
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Habmonenune u onrcanne ocoOEHHOCTEN CTpoeHus: OaKTepuil.

[EN
N

Habmonenune u onrcanne 0coOOEHHOCTEHN CTPOEHUS MIIECHEBBIX IPUOOB.

[EEN
w

Habmronenue u onucanre ocOOEHHOCTEH CTPOEHUS BOJOPOCIIN XJIAMUIOMOHA/IBI.

-
>

Ha6J’II-O,Z[eHI/Ie 1 OIIMCAaHUC BHCIIHET'O CTPOCHHUA MXa KYKYIIKUH JICH.
. Ha6J'II-OI[eHI/IC n OITMCAaHUC BHCIIHETO CTPOCHU HaHOI)OTHI/IKOO6pa3HBIX.
. Ha6J’II-O,Z[eHI/Ie " OIIMCAaHUC BHCIIHETO CTPOCHHU A MINIICK, XBOU U CCMAH XBOHHBIX paCTCHHﬁ.

= =
o ol

17. HaOmrogeHwe W ONHMCAaHWE BHEIIHETO CTPOCHUS MMOKPHITOCEMEHHOTO  (IIBETKOBOTO)
pacTeHws.

18. BbuBieHue MPUCIIOCOOICHHOCTH  OPraHU3MOB K YCJIOBHUSM CpPebl OOUTAHUS.

14 19. HaGmronenue 3Be31HOTO Heba.

20. Habmonenwue 3a JIynoi, hazamu JIyHbI.

21. V3y4eHue CTpOCHHS PACTUTEIHHOMN KIIETKH.

22. VI3yuenue CTpOCHUS [IBETKOBOTO PAaCTEHUSI.

23. I3ydueHue TmepenBMKEHUS BOIbI M MHHEPAIbHBIX BEIIECTB B PACTCHUHU.

24. BereraTuBHOE pa3MHOKCHHE KOMHATHOTO PaCTCHUSI.

25. N3ydenue CTpOeHHS IBETKA.

26. M3yuenue ocoOEHHOCTEH Pa3BUTHSI HACEKOMBIX.

27. Pa3zneneHue cMecH Kelle3HbIX OMUIIOK U IPEBECHBIX CTPYKEK CIIOCOOOM OTCTauBaHUSI.

28. PasnmencHue cMecH IOBapeHHOH COJIM M KBapIICBOTO
necka.

29. Pa3nenenue ¢ MOMOIILIO MAarHUTA CMECH, COCTOSIICH U3



KOMOYKOB CEPHI U JKEJIE3HBIX CTPYKEK.
30. Beienenue moBapeHHOM COIM U3 €€ BOJAHOTO PacTBOpA.
31. [Monydenue JMCTHIUTPOBAHHOM BOJIBI 13 BOJIOTIPOBOJTHOM.
32. Habmronenwue 3a 0Opa3oBaHUEM TEHH.
33. Onpenenenue MEHbI ISICHHS U3MEPUTEIBHBIX TIPHOOPOB.
34. Ompenenenue CpeHel CKOPOCTH JIBUKEHUS Tela.
35. HaOmroeHne 3aBUCUMOCTH BEJIMYUHBI IeOpMaIIUK OT BEIIMYUHBI 1e(HOPMUPYIOMICH CUJIBI.
36. l3ydyenue BIUSHHUS TeMIEpaTypbl Ha CKOpPOCTb HU(Qy3un.
37. IIpoBepka yclioBHs paBHOBECHS phlyara.
38. OmpeneneHue MoIOCOB MarHUTOB C TOMOIIBIO KOMIIAca.
39. BnusHume T1IIOMAAM TOBEPXHOCTH HA  CKOPOCThH OXJAXKIEHHS KHJIKOCTH
TEMATHUYECKOE IIVIAHUPOBAHUE KYPCA «kECTECTBO3HAHMUE»

5—6 KJIACCBbI
IlnanupoBan
Pa3nen conep:kaHusi Kypea e
HArpy3KH
5 knace (34
1)
BBeneHue B eCTECTBEHHbIE HAYKU 44
PasBurre 3HaHMI JIIOIEH O MUDPE 114
O6nuk 3emau 44
JKuzupb Ha 3emie 124
Uenosek Ha 3emiie 34
6 kaacc (34
1)
Mup actpoHoMun 54
Mup Guonorun 1094
Mup xumun 114
Mup du3uku Oy




INOYPOYHOE IINTAHUPOBAHHME

S KUIACC
KosnuecTBo yacos DJIEeKTPOHH
Ne ble
Jlara

Tema ypoka Koutpoa | IpakTuu wayue uudposbie
n/ Bceero | bHble ecKue st odpa3soBarte
n padoThI padoThI JIbHBIE

pecypchl

BBenenue B ecTecTBEHHBIE HAYKU

1 | U3y4yenue npupoabl 4ETOBEKOM. 1

EcrecTBeHHBIC HAYKH (aCTPOHOMUS,
¢du3uKa, XUMHsI, T€OJIOTHS,

2 | ¢pusmdeckas reorpadus, OMOJIOTHS, 1 05
sKosorusi) OOBEKTH N3YUEHUS
€CTECTBEHHBIX HAYK.

Hayunas xkaptuna mupa. Brian
YYEHBIX B Pa3BUTHE €CTECTBEHHBIX

3 1 0.5
HayK..

4 | SI3pik Hayku HaydHble MEeTOIBI 1

5 [IpencraBienus o npupone 1
NEePBOOBITHBIX JIFOJICH

6 IIpencrasnenus o Beenennon y 1

APEBHUX HAPOIAOB

Barmsasl Ha Beenennyro B paHHEM
7 | CpenneBexoBbe. Cucrema mupano | 1
H. KonepHuky.

Benukue reorpadguueckue OTKpHITHS

8 | XIV—XV1I 88 1
9 IIpencraBnenus noaem o 1
BO3HUKHOBEHUH 3eMIIH
1 CoBpeMeHHbIE TPEACTaBICHUS O
BO3HUKHOBeHNH COITHEUHOMH 1
0 HCTEMEI
1 | 3emns — mranera ColTHEUHOM 1
1 | cucreMsl
1 | O6omouku 3emmn: mutochepa, 1
2 | ruapocdepa, atmochepa.
1
3 BuyTpennee crpoenue 3emiu 1
I'opHble mopoasl. Munepaisl,
MOJIC3HBIC HCKOMAaeMBbIE. 1
I"eonorus.
ITaneonTomOTHA.
1
5 IIaneoHTONIOrMUECKHE 1

CBHACTCIBCTBA ITOABJICHUA HA




3emiie JKUBBIX OpPraHMus3MoB.

D

W3meHeHne ouepTaHuii MAaTEPUKOB U
okeaHoB 3emiu. Havano 3acenenus
CYIILIU KUBBIMU OpTraHu3MaMu

Penped 3emmn. PaxTopsl,
HOBJIMSIBIIIME HA BOSHUKHOBCHUE
penbeda 3emn

Kinumart 3aBHCHUMOCTE BHEIIIHETO
0o0JmKa 3emMid OT KiimMara

YHUKaTbHBIC TPUPOTHBIC 00BEKTHI
Semiu

[Tnanera 3emitst Kak cpeia OOUTaHUS
JKMBBIX OpPTaHHU3MOB.

Kusas 1 HexMBas npupoaa

[IepBble Hay4YHBIE IPEIITONIOKEHUS O
BO3HUKHOBEHUU KM3HU Ha 3emJie

w N NNIPNON O |0 ~N

DBOTIOLIMS — MPOILECC
HMCTOPUYECKOTO PA3BUTHUSI KUBOU
MIPUPOJIBI

Pa3nooOpasue )KMBBIX OPraHU3MOB.
Krnaccudukanmst ;xuBbIx
OpraHu3MOB

apctBo Pactenus

HapcTtBo )KUBOTHBIE

PasButue xu3Hn Ha 3emiie

Cpena u MmecTo obUTaHUS
OpPraHu3MOB

[Ipupoanslie coobmiecTBa
(9KOCHCTEMBI).

PacTenus v )KMBOTHBIE pa3HBIX
MaTepUKOB

[TpuponHbIie 30HbBI 3eMin

N W P W OW ON N NN OO O X \S)

UYenoBek — KUBOW OPTaHU3M.
MecTo 4yenoBeka B CUCTEME KUBOM
npupoasbl. YenoBedueckue pachl

Hayunsle nmpeacTaBienus o
MIPOUCXOXKICHUN YEI0BEKa.
AHTpPONONOTHS.

A~ w w w

O06o0matotiee MOBTOPEHHUE MO
Kypcy




INOYPOYHOE IINTAHUPOBAHHME

6 KJIACC
KouanuyecTBO YacoB DJIeKTPOHH
Ne ble
JlaTa
Tema ypoxa Kontposn | IIpakrnu mayae uugpoBbIe
n/ Bcero | bHbIe ecKHe st o0Opa3oBare
n padoThbI padoTsbI JbHbIE
pecypchbl
1 IlepBbie mpeAcTaBICHUS JIOICH O 1
Bcenennoii.
2 3apoKICHHUE U Talbl pa3BUTHUS 1
aCTPOHOMHHU
Conuneunas cucrema. [lnmaners
3 | 3eMHOM TPYIIIIBI ¥ [IJIaHETHI — 1
TUTaHTEHL.
4 | Acrepounbl. Kometnil 1
5 | Mup 3Be3n 1
6 | Cucrema OMOJIOTUYECKUX HAYK 1
7 | XXuBble opraHu3Mbl, X MMPU3HAKH. 1
IIuranue,. criocoObl 1 0COOEHHOCTH
8 MUTaHKS PACTHTEIHLHOTO OPraHu3Ma 1
9 [IepeHoc BewecTB B OpraHu3Me, €ro 1
3HA4YEeHUE
1 | 3nauenue npixanus. Jpixanue 1
0 | pacTeHwuii U KUBOTHBIX
1 OO6meH BemecTB. OCOOEHHOCTH
oOMeHa BEIIEeCTB Y PaCTEHUU U 1
1 YKUBOTHBIX
JIBrm>KeHre KaKk BaKHeHmas
L 0COOEHHOCTh KUBOTHBIX 1
2 OpPTraHU3MOB.
1 | CBs3b KU3HEACITEIBHOCTH 1
3 | opranusmMa ¢ OKpyKaromiei cpeou.
1 | buonorunyeckoe 3HaueHUE 1
4 PA3MHOKEHNS
1 | Opranusm Kak CloXxHast 1
5 | Omosornyeckasi CHCTeMa.
1 | Xumusa — Hayka o Ipupoae 1
6 | XuMHuueckue sIBJICHUS
YueHnble MHpa, BHECIINE
1 | cylIeCTBEHHBIN BKJIaJ B pa3BUTHE 1
7 | XUMUYECKON HayKH
1
3 MeTo 16l HayYHOTO MTO3HAHMS. 1
1 | Cocras BemiectB . Hazpanus
9 | BemecTB: HAyYHBIC U TPHBHAIILHBIC 1
2
0 [TpocTsie BemecTBa 1
2 | Heopranmyeckue BeiecTna u. 1




IIpocTeie HEOpraHUvecKre
BELIECTBA: METAJLIBI U HEMETAJLJIBL.

Oprannueckue BeIIECTBA

ATtMmocepa: cocTaB, CBOICTBA U
dbyHkun. 3ammta atMochepsl OT
3arpsi3HEHUSI.

Bona na 3emie

BemectBa Bokpyr Hac:

NN oON O EEN ] WN NN (-

®usuka — HayKa O PUPOJIE.
®u3nyecKue sBICHUS.

N

Bmusane  ¢usukm  Ha
pa3BUTHE HAyKH ¥ TEXHUKH.
Ces3p  QU3MKH € JOpYTUMH
HayKaMH.

duznyeckoe Teno, GU3NIECKOe
siBJIeHUE, (PU3NYECKast BETMYHHA.

JIBr>KeHUE KaK eCTECTBEHHOE
CBOMCTBO TE€JI.

Tema u BemecTBa. Mcrionbp3oBanue
(bu3NYECKUX CBOUCTB Tell
4eJI0BEKOM.

N W = W oOw onN

HpI/IqI/IHa JABUXXCHUA TEJI

w w

HpOCTBIe MCXaHH3MBEI.
Hcnonp3oBaHue MMPOCTHIX
MCXAaHU3MOB YCIOBCKOM.

H~ W

[ToBTOpUTENHEHO-0000 AN
YPOK I10 KypCy




OIMMCAHHME YUEBHO-METOIMYECKOI'O 1 MATEPHMAJIbBHOTEXHWYECKOI'O OGECIIEYEHHMA
OBPA3OBATEJIBHOU JEATEJIBHOCTH

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. EctectBo3Hanue. BBeneHne B ecTeCTBEHHO-HAayYHbIE IPEAMETHL. 5—6 Kiaccel. MeToanueckoe
nocobue. M: IIpoceemenue/Ipoda, 2021r.

2. EcrectBo3nanme. Knacc. 5-6. Ilporpamma. Metonnueckue nmocoous. [Ipumepnas pabouas
nporpamma. I'ypesud A. E., Ucaes /1. U3narensctBo «IIpocBemienuney.

DJeKTPOHHbIE H IH(POBbIe 00pa3oBaTe/IbHbIE PeCyPChI:

1. MeToauueckas moMolilb 1o ectectBo3Hanuto https://rosuchebnik.ru/metodicheskajapomosch/predmet-
estestvoznanie/

2. DOP m1st opranu3anuu 00y4eHus 10 Kypcy ecrecTBo3Hanus. Koutekuuu nudpoBeIX pecypcoB
https://nashaucheba.ru/v43617/anekcammya 1.10. MbIJIOBA H.0. METOJAMYECKUE PEKOMEHIAIUU HCIT
0JIb30BaHUE HMH(POPMAIIMOHHBIX PECYpCOB Ha ypOKaX eCTeCTBO3HaHWs?page=4

3. Enunas koyieknus mugpoBbIx 00pa3oBaTeIbHbIX pecypcoB. Heopranudeckass XuMusi.
Buneoonsiter. (http://files.schoolcollection.edu.ru/dlrstore/77f26bae-6f5a-8b69-9608-
7093061cc829/index.htm)

4. Xumnueckuit paxynsrer MI'Y um. M. B. Jlomonocoga http://www.chem.msu.ru/

5. Kypnan «DOxonorus u sxxusnb» http://www.ecolife.ru/

6. ®usnueckuii pakynpter MI'Y um. M. B. JJomonocosa http://www.phys.msu.ru/

7. Bonbmoit manerapuit Mockssl http://www.planetarium-moscow.ru/


http://files.schoolcollection.edu.ru/dlrstore/77f26bae-6f5a-8b69-9608-
http://www.chem.msu.ru/
http://www.ecolife.ru/
http://www.phys.msu.ru/
http://www.planetarium-moscow.ru/
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