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HHOACHUTEJBHASA 3AIIMCKA

«BBeneHre B eCTECTBEHHO-HAy4YHBIE MpeAMETHl. EcTecTBO3HaHWE» —
WHTETPUPOBAHHBIA KypC JUISI MIIAIIMX TOAPOCTKOB, B COAEPKAHHU KOTOPOTO
paccMaTpuBaOTCS My TH MMO3HAHUS Y€IIOBEKOM MPUPOJIBI.

W3ydyenne naHHOTO Kypca B OCHOBHOM IIIKOJIE HAIlPaBJICHO Ha JIOCTHXKEHUE
CHEQYIOIINX LIEJEH:

—  TPOTEAEBTUKA OCHOB (DM3UKHU U XUMUH;

—  TOJy4YeHHE YYallUMHCS TMPEACTaBICHHM O METOAaX HAYYHOTO
MO3HAHUS TMPUPOABI;, (HOPMHPOBAHHE OJIEMEHTAPHBIX YMEHHUH, CBSI3aHHBIX C
BBITIOJTHEHUEM YIEOHOTO TaOOPaTOPHOTO IKCIIEPUMEHTA (MCCIICTIOBAHUS);

—  (opmupoBaHuEe y ydalIuxcs YCTOMYMBOTO HHTEpeca K MpeaMeTaM
€CTECTBEHHO-HAYYHOTO ITUKJIA (B YaCTHOCTH, K (DU3UKE U XUMUH).

BBenenue pusuku m XMMUM Ha paHHEW cTajauu oOy4YeHHs B 5—6 Kiaccax
TpeOyeT U3MEHEHUsI KaK (DOPMBI U3JI0KEHHUST Y4eOHOTO MaTepuraia, Tak U METOIUKU
ero npenojasanus. [loaToMy ocoboe BHUMaHUE B TOCOOUH yI€TIEHO (PPOHTAIBHBIM
AKCIIEPUMEHTAIbHBIM 3adaHusIM. [Ipennonaraercs, 4To BaKHOE MECTO B MpoOIEcce
paboThl HAI KypcoM 3aiiMyT pPHUCYHKH pa3JIMYHBIX SBJICHHUHA, OIBITOB U
U3MEPUTENBHBIX MPUOOPOB. bonblIoe KOJIMUeCTBO KaueCTBEHHBIX BOIPOCOB,
UCTIONb30BaHUE WTPOBBIX CHUTyalldil B MpENofaBaHUM JOJDKHO CIIOCOOCTBOBATH
CO3/IaHUIO MHTEPECa yUaIuXCs K MPEIMETy U CTPEMIICHHUIO K €r0 TTIOHUMaHHUIO.

Conepxanue Kypca HMEET OCOOCHHOCTH, OOYCIOBJIEHHBIE, BO-TIEPBBIX,
3aJa4aMi  pa3BUTHS, OOyYEHUS W BOCIHTAHUS yYalIMXCs, 3aJaHHBIMHU
COLIMAJbHBIMU TPEOOBAHUSAMH K YPOBHIO PAa3BUTHUS HMX JIMYHOCTHBIX W
MO3HABATENBHBIX KA4YeCTB, BO-BTOPBIX, MPEIAMETHBIM COICPKAHUEM CHCTEMBI
o0IIero cpenHero 0oOpa3oBaHUS; B-TPEThHX, TMCHUXOJOTHUYECKUMU BO3PACTHBIMU
O0COOEHHOCTSIMU 00y4aeMBbIX.

JlesITeNbHOCTHBIN MOJIXO0J K pa3padoTKe cojJep:kKaHusi Kypca IO3BOJIET
pemath B XOJ€ €ro M3y4yeHHs psj B3aUMOCBSI3aHHBIX 3a/Jay: OOECIeunBaTh
BOCIIPHUSITUE, TMOHMMAaHHWE W 3allOMHHAHWE 3HAHWN, CO3/7aBaTh YCJIOBHUS IS
BBICKA3bIBAaHUS MOJIPOCTKOM CYKJIEHUN HAay4YHOTO, HPAaBCTBEHHOI'O, 3CTETUYECKOTO
XapakTepa 1o MOBOAY B3aUMOJICHCTBHUS YeJIOBEKa U MPUPOJIBI;, yAETSATH BHUMAHHE
CUTyallusM, TJI€ Yy4alllMics JO/DKEH pasinuaTh yHUBEpCalibHbIC (BceoOIue) u
YTHJIUTApHbIE IIEHHOCTH, HWCIIOJIb30BaTh BCE BO3MOXKHOCTH [UIsl CTAHOBJICHHUS
MIPUBBIUCK CJICIOBATh HAYYHBIM U HPABCTBCHHBIM MPUHIIAIIAM M HOpMaM OOIICHUS
U JeSTENBHOCTH. TeM caMbIM CO3[AIOTCS YCJIOBUS MJIsi MHTETPAIlUM HAyYHBIX
3HaHUW O TPUPOIHBIX CHUCTEMax M JAPYTuX cdep CO3HAHUS: XYI0’KECTBEHHOM,
HPABCTBEHHOM, ITIPAKTUYECKOM.

[lonobHoe mocTpoeHHe Kypca HE TOJBKO IMO3BOJISIET peliaTh 3ajaud,
CBSI3aHHbIE ¢ OOyUYEHUEM UM Pa3BUTUEM IIKOJIBHHUKOB, HO U HECET B ceOe OObIIOi
BOCIIUTATEIbHBIA TOTEeHIMAN. BocnuTteiBaromas GyHKIUS Kypca 3aKII04aeTcs B
(GbopMUpPOBaHNUN Y MIIAJIIINX HOAPOCTKOB MOTPEOHOCTH MO3HAHMS OKPYKAIOLIETO
MHUpa M CBOMX CBfA3€M C HHUM: HKOJOTHUYECKH OOOCHOBAHHBIX IOTPEOHOCTEH,
UHTEPECOB, HOPM U MIPABUIL.



OCcHOBHOE coAEp)KaHUE Kypca BKIIFOYAET paszeiibl: «BBeneHue», B KOTOpom
JAETCS TIPEACTABJICHUE O TOM, UYTO U3y4aroT (pu3nka u xumusi, « Tena u BerecTBay,
«BzaumopeiictBue Ten», «PU3MUECKHME M XHMUYECKHE SBJICHUSI», «YEIOBEK U
IPUPOJIAY.

N3 Bcero xomIjiekca COBPEMEHHBIX METOJIOB MO3HAHUS MPUPOIBI B Kypce
COJIEpKATCsl CBEICHUSI O HEKOTOPHIX U3 HUX: HAOMIOJCHUSX, H3MEPEHUSX,
HKCIEPUMEHTAX, MOJICTUPOBAHUM — W TMOKA3bIBAETCA MX B3aUMOCBS3b; JTAIOTCS
CBEJICHUSI O MPUOOpax M UHCTPYMEHTaX, KOTOPHIEC YEJOBEK HCIIOIBb3YET B CBOEH
MIPAKTUYECKOHN AEATETbHOCTH.

BrInonHAsS nmponeneBTUUECKY0 poJib, Kypc «BBeneHue B €CTECTBEHHO-
Hay4Hble IIpeaMeThl. EcTecTBO3HAaHNE» CONEPKUT CUCTEMHBIC, 4 HE OTPHIBOUYHBIC
3HaHUA. bonbIIoe BHMMaHUE B HEM YAEISIETCA MPEEMCTBEHHBIM CBS3SIM MEXIY
HA4YaJbHOM YW OCHOBHOM IIKOJIOM, MHTErpallMM 3HAHUKW BOKPYT BEAYIIUX HJIEH,
OMPENENAIONMX CTPYKTYpY Kypca ¢ CIOCOOCTBYIOMMX  (HOPMUPOBAHUIO
LIEJIOCTHOTO B3IJISiIa HA MUD.

B xypce nmaroTcsi mepBbie IPEACTaBICHUS O TaKUX MOHSTHUSX, KaK «Maccay,
«B3aUMOJICHICTBUEY, «CHUJIA», «IHEPIHUS», «ATOM», «MOJICKYJIa», «XUMUYECKHUI
BIEMEHTY.

[Tonydaembie ydamuMucs CBEICHUS O BEIIECTBAX U UX MPEBPAIIEHUIX MOTYT
CJIY>KUTh NIE€PBOHAYAILHOW OCHOBOM J1JIsI TOCTEIIEHHOTO OCO3HAHUS UJIEU O TOM, UTO
Matepusi U (POpMBbI ee IBUKEHHSI BCETIa B3aMMOCBSI3aHbI, YTO OOBEKTHI MPUPOJIbI
00pa3yIoT IEJIOCTHBIE CUCTEMbl, OTHOCUTEIBHO YCTOWUYMBBIC, HO B TO K€ BpeMs
JrHaMuuHble. Hapyiienue 3ToM NUHAMUYECKOM YCTOMYMBOCTH CHCTEM MOXKET
MPUBECTH K HEXENATEIbHBIM MOCHeACTBUAM. OCO3HAHUE ATOW MAEU BAXKHO IS
MOHUMAaHUS HKOJIOTHYECKUX MPOOIIEM.

NHuTterpamus pa3nuyHbIX €CTECTBEHHO-HAYYHBIX 00JIacTel 3HaHUsI OCHOBaHA
Ha MPEJCTaBJICHUU O €AMHCTBE MPUPOJLI M OOIEM JJi BCEX €CTECTBEHHBIX HAYK
METO/I€ TTO3HAHUSL.

ConeprxkaHue TaHHOTO Kypca CTPOUTCS HAa OCHOBE JIESITEIbHOCTHOTO MOJIXOA.
BoBieduenue yyanmxcss B pasHOOOpa3HyH Yy4eOHYIO, MCCIIEIO0BATEIbCKYIO U
MPAKTUYECKYI0 JICSITEIBHOCTh SIBJISICTCS YCJIOBUEM MPUOOPETEHUS MPOYHBIX
3HaHUM, TMpeoOpa3oBaHUs HUX B YOEKICHUS U YMEHHUS, CTAHOBJICHUS
OTBETCTBEHHOCTH KaK YEPThl JUYHOCTH.

OO6m1ee yncIo YacoB, OTBEICHHBIX Tl M3yueHus « BBesienue B ecTeCTBEHHO-
Hay4dHble npeaMeThl. EcrecTBO3HaHuE», cocTaBiseT 68 yacoB: B 5 kinacce — 34 yaca
(1 yac B Henent0), B 6 kinacce — 34 yaca (1 yac B Hezeno).

[Ipenyaraempiii B mporpamMMme MepedeHb JT1ab0paTOPHBIX U MPAKTHUECKUX
paboT sABIAETCS PEKOMEHIATEIbHBIM, BHIOOpP MTPOBEACHMS JTAOOPATOPHBIX paboT U
OTIBITOB OCYIIECTBIISIICS C yUETOM UHIUBUIYATHbHBIX OCOOCHHOCTEHN 00yUarommxcs,
o0ecrie4ueHHOCTH 00pa3oBaTEILHOIO MpoIlecca.



COAEPXAHUE OBYUEHUSA

5 KUIIACC

1. Bgeoenue

[Ipupona xuBas u HEKUBast. SABIeHUA NPUPOABL. YET0BEK — 4acTh IPUPOBL.
Bnusane yenoBeka Ha mpupoay. HeoOXoaumMocTh n3ydeHust MpUpoIbl U OEPEKHOTO
OTHOIIIEHUS K Heil. OXpaHa NPUPOIbI.

duzuka U XUMHUS — Haykd o mpupoje. Uto usyudaer ¢usuka. Tema u
BemiecTBa. YUro wu3ywyaeT xumusA. HayuHble METOAbI H3Y4YEHUS MPUPOJBIL:
HAO0JI0ICHHUE, OIIBIT, TEOPHUS.

3HaKOMCTBO C MPOCTEHIINM (PU3NYECKUM M XUMUYECKUM OOOpPYJOBAaHUEM:
npoOupka, Kosba, Ja0OpaTOpHBIM CTakaH, BOPOHKA, TMHIETKA, IINATEeNb,
MJIACTMACCOBBIM W METAUIMYECKUM IITAaTUBBI, JepKarenb Uil MPOOHUPOK.
HarpeBatenbHblii mpubop, ocobeHHOoCTH iaMeHu. [IpaBuiia HarpeBaHust BENIECTBA.

N3meputenbHble TpUOOpHI: JUHEWKA, W3MEPUTENbHAsT JICHTA, BECHI,
TEPMOMETP, MEH3ypKa (€IUHMIIBI U3MEPECHUH, IIKajla mnpudopa, IieHa JeJeHUs,
npejen U3MEPEeHU, MpaBuia MoJIb30BaAHMUS).

Jlabopamophsie u npaxmuyeckue padoomol

3HAKOMCTBO C JIa0OpaTOPHBIM 000PYIOBAHUEM.

3HAKOMCTBO C U3MEPUTEIHHBIMU TPUOOPAMH.

Omnpenenenue pa3MepoB GU3HMUECKOTO TEa.

2. Tena u eéemecmea

Xapaktepuctuku Tea u  BemectB  (popma, oOBeM, IBET, 3amax).
Opranunyeckre 1 HEOPTaHUYECKUE BEIIECTBA.

TBepaoe, xKuaKOE U Ta3000pa3HOE COCTOSHHUS BEIECTBA.

Macca temna. Macchl pa3IMuHbIX TEN B IPUPOJIE. DTAIOH MacChl. Bechl.

Temneparypa. TepMoMeTpBI.

HenumocTs BemiecTBa. MoJeKynbl, aTtoMbl, HWOHBL. lIpencraBieHue o
pa3mepax yacTull BemiecTBa. JIBmkeHue dacTul BemecTtBa. CBiI3b CKOPOCTH
JBIDKCHUST 4acTull ¢ Temnepatypoi. Juddys3us B TBepAbIX Tenax, KUJIKOCTIX U
razax. B3ammopelcTBue 4acTuil BeIIECTBA W aTOMOB. llosicHEHHWE CTpOeHHs U
CBOWMCTB TBEPABIX TEN, KUJIKOCTEH M TAa30B C MOJEKYJISIPHOM TOYKH 3PCHMUS.
CrpoeHune aToMa 1 MOHA.

XUMHUYECKHE 3JIEMEHTHI (KHUCIOpPOA, a30T, BOJOPOJ, KeJie30, aTOMHHUIMA,
Mens, hocdop, cepa). 3HaKH XUMHUUYECKHX deMeHToB. [lepuognueckas cucrema /1.
N. Menneneesa.

[IpocTeie U croxkHBIE BellecTBa (KUCIOPOA, a30T, BOJA, YIJIEKUCIBIA Tra3,
MOBAPEHHASI COJIb).

Kucnopon. I'openune B kucnopoze.

POTOCHUHTES.

Bonopoa. Bo3nyx — cMmech ra3os.

PacTtBOps! 1 B3BECH.

Bopa. Boga xak pactBoputenb. OuncTka NpUpOAHOM BOJBL. [InoTHOCTH
BEILIECTBA.



Jlabopamopnvle u npakmuyeckue padomaol

N3mepenne oObema KHIKOCTH.

N3mepenne oObema TBEPIOro Tena.

CpaBHEHHE XapaKTEPUCTHUK TE.

Habmoienue pa3nuyHbIX COCTOSIHUN BEIIECTBA.

N3mepeHnne maccel Tella Ha phlYaKHBIX Becax.

N3mepenue temrieparypbl BOJBI M BO3ayXa.

Hab6nronenue nenmMocTH BEecTBa.

Habmronenue ssnenus nuddys3un.

HabGnronenue B3auMoJeHCTBUS YacTHI] pa3lIMyHBIX BemlecTB. HabmoneHue
TOpPEHHSL.

OO6HapyskeHue KUciaopoJa B COCTaBe BO3AyXa.

[IpuroroBienue pactBopa ¢ ONPENEICHHOW MAacCOBOM JI0JIEW NOBAPEHHOMN
COJIH.

Paznenenue pacTBOPUMBIX M HEPACTBOPUMBIX BEIIECTB (DUIIBTPOBAHUEM.

N3MepeHne MIoTHOCTH BEIECTBA.

3.B3aumooeiicmeue men

N3meHenue ckopoctd U POpMBI Tell MPU UX B3auMojehcTBud. JleiicTBrue u
IIPOTUBOACHCTBHE.

Cuna kak XapakTepucTuka B3auMmozeicTBus. JluHamomerp. HproTOH —
€IVMHULA U3MEPEHUS CUJIBI.

WNnepnus. [posiBnenue nHepunu, NpuMepsl €€ yuyera 1 npuMeHeHus. Macca
Kak Mepa MHEPTHOCTH.

I'paBuTaninoHHOE B3aUMOAECHCTBUE. ['paBUTALIMOHHOE B3aUMOJCHUCTBUE U
Bceenennas. Cuna TspKeCcTH. 3aBUCUMOCTD CHIIBI TSXKECTH OT MACCHI.

Hedbopmanus. Paznuunsie Buasl aedopmainuu. Cuna ynopyroctu, ee
HarpasjeHue. 3aBUCUMOCTb CUJIbl YIPYTOCTH OT AepOopMaluu.

Cuna tpeHusa. 3aBUCUMOCTh CHUJIBI TPEHUS OT CHUJIbI TSKECTH U KayeCTBa
00paboTku moBepxHocTel. Posib Tpenus B mpupoze u TexHuke. CrnocoObl yCUIICHHUS
U OCJIa0JICHHS TPEHUSI.

DIIEKTPUYECKOE B3aUMOJCHCTBHE. OObsicHeHuE AIEKTPUYECKOTO
B3aMMOJICHCTBUSL Ha OCHOBE JJIEKTPOHHOW TE€OPUU. DJIEKTPU3ALMS TEJI TPEHUEM.
Ilepenaua >JIEKTPUUYECKOrO 3apsjia IMpPU CONPUKOCHOBEHMH. B3ammonernicTBue
OJJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEJ.

MarautHoe B3aumozencTBue. [lOCTOSIHHBIE MarHuWThl, WX JECUCTBHE Ha
xene3Hble Tena. [lomoca MarHuTOB. MarHUTHBIE CTPENKU. 3€MJIsl KaK MAarHMT.
OpuentupoBanue no kommnacy. [ [ppumeHeHre NoCTOSIHHBIX MAarHUTOB.

JlaBiieHHe Tena Ha Omopy. 3aBUCHUMOCThH JABJICHUSI OT IUIOIIAAX OMOPBI.
[Tackasib — enMHULIA U3MEPEHUS TABJICHHUS.

[Tepenaua naBiieHUs XUAKOCTAMU M razamMu. 3akoH Ilackans. [[aBnenue Ha
riryouHe )kujakoct. CooOiaroniuecs cocyabl, UX MPUMEHEHUE.



JlelicTBUE KUAKOCTEW HA TMOTPYKEHHOE B HUX TEJNO. ApXUMEIOBa CHIIA.
3aBUCHMOCThH apXMUMEI0BOM CHUJIBI OT POJa KUJIKOCTH U OT 00beMa MOrpyKEHHOMN
YaCTHU TeJa. Y CI0BUS IJIABAHUSA TEIL.

Jlabopamopnsie u npakmuyeckue padoomol

Habmoienne BOSHUKHOBEHHS CHIIBI YIPYTOCTH MPH Ae(POpMaIiHH.

Habmonenue pa3nuyHbIx BUIOB Aedopmainu.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AedopMmaruu. M3mepenue
CUJIbI TPEHUS.

HaGnronenue 3aBUCMMOCTH HMHEPTHOCTH OT Macchl Tena. M3ydenwue
Pa3JIMYHbBIX BUJIOB TPEHHUS.

HaGnronenue B3auMOACMCTBUS HAadJIEKTPU30BaHHBIX Tel. HalOmoxenue
MarHUTHOTO B3aUMOJECHCTBUS.

OmnpenenexHue AaBiIeHUS TEJIAa HA OOPY.

HaGnronenue 3aBUCUMOCTH JABJIEHUS KUAKOCTH OT TJTyOHHBI TOTPYKEHHUS.

HaGnrogenue ypoBHS >KMIKOCTH B cooOmaromuxcsi cocygax. M3mepenue
BBITAJIKUBAIOIIECH CUIIBI.

OT 4vero 3aBUCHUT BbITAJIKUBAIOUIas (apxumea0oBa) cuiia? BelACHEHHE yCIIOBUS
IIJIABAHUS TEN.

4. @u3uueckue u xumuueckue A6/1eHU

Mexanuueckue agnenus.

[TonsiTue 06 OTHOCUTEILHOCTH MEXaHUYECKOTO ABUkKEHUS. PasHOOOpa3HbIe
BHJIbl MEXaHUYECKOTO ABMKEHHUS (MIPAMOJIMHENHOE, KPUBOJIMHEHHOE, IBUKEHUE 110
OKPYKHOCTH, KoJiebaTeibHOE). MexaHnueckoe TBUKEHNE B IPUPOJIE U TEXHUKE.

ITyTh u Bpems aBukenus. CKOpOCTh ABUXKEHUS. PaBHOMEpHOE, YCKOPEHHOE
Y 3aMEJIEHHOE IBUKEHUS.

3BYK KaK UCTOYHUK HH(POopMaIu 00 okpykaroiieM Mupe. ICTOUHUKY 3BYKa.
Konebanue — HeoOXoaMMOE yCIOBUE BO3HUKHOBEHHUS 3ByKa. OTpakeHHUE 3BYyKa.
2xo0. ['onoc u cinyx, roptane 1 yxo.

Tennoevie sag1enus.

N3meHnenne o0beMa TBEPABIX, XKUAKUX U Ta3000pa3HbIX TEJl TPU HArpEeBaHUU
Y OXJIQXKIAEHUH. YUET TEIJIOBOTO PACIIMPEHUS U UCTI0JIb30BAHUE €TO B TEXHUKE.

[lnaBnenue m oTBepaeBanue. TasHuE CHera, 3aMep3aHUE BOJbI, BBINIJIABKA
YyT'yHa U CTAJI, U3TOTOBJICHUE ETAJICH OTIIMBKOM.

Ucnapenne xuakocre. (OxJaxaeHue XKUIKOCTEH TIpU HMCIAPEHUU.)
Konpaencanusi.

Tennonepenaya.

Jlabopamopnule u npakmuyeckue padomaol

N3MepeHue myTu U BpeMEHU ABUKEHHUS.

Brruucnenne ckopocTH IBUXKEHUS OpycKa.

HabmtoneHue oTHOCUTENIHLHOCTH ABUKEHUS.

Ha0nronenne nCTOYHUKOB 3BYKA.

Habnronenue naMeHeHus IJIMHBI Tejla MpY HarpeBaHUHU U OXJIAXKICHUH.



HaGnronenue m3meHeHnus: o0beMa >KUJIKOCTEH U Ta3oB MpPU HATPEBAHUU U
OXJIAJKICHUMU.

HabGnronenue 3a miaBieHneM CHeTa.

Hab6nronenue ncnapenusi 1 KOHICHCAITUN BOJIBI.

PacTBopenue conu v BeImapuBaHuE €€ U3 pacTBopa.

OT 4ero 3aBUCHUT CKOPOCTh UCHIAPEHUS KUJKOCTH.

Habmionenune oxnakaeHUs >KUAKOCTH Tpu ucnapeHud. HabmoneHue
KUIIEHUS BOJIBI.

Hab6nronenue TemionpoBoJHOCTH BOJIBI M BO3AyXa.

6 kaacc

5. dnekmpomaznummsle a61eHUA.

DIIEKTPUYECKHUIN TOK KaK HAIPABJICHHOE ABMKEHUE DJIEKTPUUYECKUX 3apsI0B.
Cuna Toka. AMIiepmerp.

AMInep — eIMHULIA U3MEPEHUS CUJIbI TOKA. [I0CTOSTHHBIN U IEpEMEHHBIN TOK.

Hanpspxenue. BoasTMerp. BonbT — enrHUIA U3MEPEHUS HAPSHKCHUSL.

Ncrounnku Toka: 6atapeiika, akkyMyJIsITOp, TeHEPATOP DIIEKTPUUECKOTO TOKA
(0e3 paccMOTpeHHs UX YCTPONCTBA).

DnekTpuueckue nenu. [lapanienbHoe U MOCIeq0BaTEIbHOE COEAUHEHNUS.

JeuctBus Toka. TemnoBoe IeMCTBUE TOKA.

Jlamnel HakanmuBaHMs. OJEKTpOHArpeBareibHble NpHOOPBHL. MarHutHoe
JICUCTBHE TOKA.

DIJIEKTPOMArHUTBl W WX MpUMEHEeHue. JlelicTBue MarHura Ha TOK.
DJIEKTPOJABUTATENN. XUMUUYECKOE JEHCTBUE TOKA.

Ceéemoesvie sa61enuA

CBeT Kak HCTOYHUK HHGPOPMAIMKM YeJIOBEKa 00 OKpYXKaroleM MHUpe.
Hctounuku cBera: 38e37bl, COJHIIE, JIEKTPUUECKUE JIAMITBI U JIP.

[IpssiMmonrHEHOE paclpoCTpaHEeHHE CBeTa, 0Opa3oBaHue TeHer. OTpakeHue
cBeTa. 3epKaia.

[Ipenomnenue cBera. JIMH3BI, UX TUIBI K U3MEHEHHE C UX TIOMOIIBIO (DOPMBI
CBETOBOTO ITyUKa.

OnTtuyeckue nMpuOOpsI: GoToanmapar, MPOSKIIMOHHBIN anmapar, MUKPOCKOIL,
TeJecKon (Ha3HauyeHue nprudopoB, UCIIOIH30BAHNE B HUX JIMH3 U 3€pKal).

['ma3 u oukwm.

Paznoxenue 6enoro ceera B criekTp. Pagyra.

Xumuueckue sA6j1€eHuUsL.

XUMHUYECKHUE PEAKIUU, UX TPU3HAKU U YCIOBUS UX MTPOTEKAHMUS.

CoxpaHeHure Macchl BEIIECTBA TPU XUMHUYECKUX PEAKIIUSX.

Peakiuu coennnenus u pasnoxenus. ['opeHre kak peakius COeIMHEHHUS.

Okcupapl (YIIIEKUCIBbIM a3, HeramieHas HW3BECTb, KBapll); HAXO0XJICHHUE B
npupoze, pu3nyeckKne U XMMUIECKHUEe CBONCTBA; MPUMEHEHHE.

Kucnote, mpaBuiia paboThl ¢ KUCIOTaMu, UX NpuMeHeHune. OCHOBaHMS.
CpoiicTBa TIeNoYel, mpaBmwia padOThl ¢ HUMH, UX (PU3NYECKUE W HEKOTOPHIE
XAMHUYECKUE CBOMCTBA; TPUMEHEHHE.



Conu (moBapeHHas CoJib, COJIa, MEJI, MPaMoOp, U3BECTHSAK, MEIHBIN KyNOpoc U
np.). Haubomnee xapakTepHble MPUMEHEHHSI COJICH.

Hanbonee wu3BecTHbIE OPraHUMYECKHUE BEIIECTBA — YTIJIEBOIBI (TJIIOKO3a,
caxaposa, Kpaxmay), HEKOTOPbI€ UX CBOWCTBA, NMPUMEHEHUE; OCJKU, UX POJb B
JKU3HH 4YEJIOBEKA, MCKYCCTBEHHAS MUIIA; XUPbI, UX POJIb B JKU3HU YEIIOBEKA,
WCITOJIb30BAHUE B TEXHUKE; IPUPOIHBINA a3 U He(PTh, MPOTYKTHI UX MEPEePabOTKH.

Jlabopamophsie u npaxmuyeckue padoomol

ITocnenoBaTensHOE COCTUHEHUE.

[TapannienbHOE COEUHEHUE.

Habmronenue pa3anyHbIX JeHCTBUI TOKA.

CoOopka nmpocTeiIero 3JIeKTpoOMarHuTa.

JleicTBUE HA IPOBOJAHUK C TOKOM.

CBeT U TCHb.

OTtpaxeHne cBeTa 3epKajoM.

Habntonenue otpakeHus CBeTa B 3epKajie.

[Tonydenne n300pakeHus B IJIOCKOM 3€pKalie.

HaOnronenue 3a npenomieHUEM CBETA.

Habnronenune nzobpaxeHuii B JIMH3E.

HaOnronenue crekTpa COJTHEYHOTO CBETA.

Habnronenune Gpu3ndecknux U XUMHUYECKUX SIBIICHUIA.

JlericTBUE KUCIOT 1 OCHOBAHU HA UHIAUKATOPHI.

BrrsicHeHnEe pacTBOPUMOCTH COJIEU B BOJIE.

Pacrnio3znaBanue kpaxmarina.

6.Yenosex u npupooa

3emna — nnanema Conneunon cucmemot

3Be3iHOe HE0O: cO3Be3us, MIaHeThl. Pa3BuTHE MpeacTaBIeHUIN YeIoBeKa O
3emne. Conneynas cucrema. ConHIe.

JIBukeHue 3emiin: BpalleHUe BOKPYT COOCTBEHHOM OCH, CMEHA JHS U HOYH
Ha Pa3IUYHBIX MIUPOTaX, oOpaiienue 3emyid BOKpyr CoHIa, HAKJIOH 36MHOM OCH K
MJIOCKOCTH €€ OpOUTHI, CMEHAa BPEMEH rojia.

Jlyna — cniytHuk 3emuin. ®a3sbl JIyHEL

N3MeHeHne TOPU30HTANIBHBIX KOOPAMHAT HEOSCHBIX TEJl B TCUCHHE CYTOK.

3HAKOMCTBO C MPOCTEHIIIMMHI aCTPOHOMUYECKUMH TTPUOOpaMu: acTpoIsiOns,
TEJECKOTI.

Uccnenosanust kocmuueckoro npocrpancta. K. O. Huonkosckuii, C. II.
KoponeB — ocHoBatenu coBeTckoil kocMoHaBTUKHU. FO. A. I'arapuH — mnepBblii
KOCMOHABT 3emiid. MIckyccTBeHHbIE CITyTHUKH 3eMid. OpOuTanbHbIe KOCMUYECKHE
craniuu. Kopabnau MHOTOpa3oBOro WCIONB30BaHUA. [IporpamMmbl  OCBOEHUS
KOCMOCA: OT€UECTBEHHBIE, 3apyOEe)KHBIC, MEXKTYHAPOHBIC.

Jlabopamopnuie u npakmuueckue pabomul

Habmronenue 38e31H0r0 Heoa.

Habmntonenue JIyHbI B Te€IECKOII.



OnpeneneHHe a3uMyTa COJIHI_Ia C NOOMOLIBK Kommnaca. HM3roropieHue
aCTpOJ'IH6I/II/I H OIIPCACIICHUC C €C IIOMOIIBIO BBICOTHI 3BC3 .

7. 3emana — mecmo ooumanus uenosexa

JIutocdepa, MaHTHS, AIPO; YBEIUUYCHHUE MIIOTHOCTH U TEMIIEPATYPhl 3EMIIH C
riyouHoi. M3yuenue 3eMHBIX HEJp.

I'unpocdepa. Cynoxonctso. MccnenoBanue MOPCKUX TTyOHH.

Atmocdepa. AtmocdepHoe nasieHue, Oapomerp. BnaxhHocTh BO3myxa,
OIIpPE/IETICHUE OTHOCUTEJIBHON BIIAXHOCTU. ATMOCQEpPHBIE SBJICHUS, TPOM H
MoJiHus. OcBOeHUE aTMOC(hEphl YETOBEKOM.

Jlabopamopnuie u npakmuueckue padomaul

8.Yenosex oononnsem npupooy

Mexanusmbl. Mexannueckas padota. DHeprusi. CHHTETUYECKHE MaTepUallbl.

MexaHu3Mbl — TOMOIIHHMKM 4YesoBeKa. IIpocTele MeXaHW3MBbI, phlyar,
HAKJIOHHAs TUI0CKOCTh, TOJABW)KHBINA U HEMOABW)XHBIN OJIOKH; MX Ha3HAUYEHHUE.

Mexanuueckass pabota, yciaoBHs ee coBeplieHus. [[Koyiab — eauHHIa
U3MEpPEHHUs padOTHI.

Oneprus. Mcrounukn sHeprun. Pasznmuunbeie Buabl TormmBa. ConHedyHas
JHEpPrus, €€ poyib Ui JKU3HM Ha 3emuie. TernsoBble ABUTATENU, IBUTATEIU
BHYTPEHHETO  CrOpaHus; MX  IpUMEHEHHe. TerioBble, AaTOMHBIE U
TMIPO3JIEKTPOCTAHIUH.

Co3maHne MarepualoB C 3apaHee 3aJlaHHbIMU CBOMCTBaMHU: TBEpAbIE,
YKapOIPOYHBIE, MOPO30CTOMKNE MAaTEPHUAIIbI, HICKYCCTBEHHBIE KPHCTAJLIBI.

[Tommmepsl, CBOMCTBA M IPUMEHEHUE HEKOTOPBIX U3 HUX.

BosnokHa: mpupoaHbIe U UCKYCCTBEHHBIE, UX CBOWCTBA U IPUMEHEHHE.

Kayuyku u pe3nHa, nx CBOMCTBA U IPUMEHEHHE.

B3aumoceasw uenosexka u npupoowt

3arpsizHeHure atMocdepbl U ruapochepsl, UX BIUSIHUE HA 310POBBE JIFOACH.
Kontpo:ns 3a cocrosiHuem atmMochepsl U THIPOCchephI.

PaunonansHOE€ HCMONb30BaHUWE TOIUIMBA. MCMONb30BaHUME JHEPIUU PEK,
BETpA, MPUJIMBOB, TeIuia 3eMiun, sHeprun ConHua.

CoBpeMeHHas Hayka U Tpou3BOACTBO. CpeacTBa CBS3U. 3HAHUS, UX POJIb B
KU3HU YeJIOBEKa U 00IeCTBa.

Kak nroam no3HaroT okpysKarluii Map (Hayka BUepa, CEroJHs, 3aBTpa).

VYmpaBiaeHue  NpPOU3BOJACTBOM:  POJb  ABTOMATHKH,  DJIEKTPOHUKH.
Kommbrotepusanus nmpousBoacTBa. Po6oThsl. [exu-aBTromMaThl.

CpenctBa cBsizu U niepeaada uHbopmanuu: tenerpad, trenedoH, paaruocBsisb
(pamuocTaHIMs, pPaaMOBOJIHBL, AHTEHHA, MPHUEMHHK, TIPOMKOTOBOPUTEID),
TEJICBUJICHUE.

Jlabopamopnuie u npakmuyeckue padomaol

N3mepenne aTtmocdepHoro gaieHuss OapomerpoMm. M3rortomienue
TUTPOMETPA.



N3yuenue nencTBus ppryara.

N3ydenune nerucTBrs IPOCTHIX MEXaHU3MOB.

Brruncnenue MexaHu4eckoi paboThl.

BripamuBanue kpucrauia.

3HAKOMCTBO C KOJUIEKLIUEH MJIaCTMAcCC.

3HAKOMCTBO C KOJIJIEKIIUEH BOJIOKOH.

Pacrio3naBanue mpHUpPOIHBIX U XUMHYECKHX BOJOKOH. M3meHenue (opmbl
MOJIMATUJICHA TIPU HarpeBaHuu. M3ydenue neicTBus TenerpagHoro anmapara.



Ilnanupyemble pe3yabTaThl 0CBOEHHS NPpOorpamMmsl «BBenenne B
eCTeCTBEHHO-HAY4YHbIe npeaMeThl. EcTecTBO3HAHME»

OcBoenue yueOHOro mnipenMera «BBeneHne B ecTECTBEHHO-HAYYHBIE
npeameTsl. EcTecTBO3HaHME» Ha YpOBHE OCHOBHOTO 001iero obpasoBaHus (5-6
KJIACChl) JOJDKHO OOECHEeYUTh JOCTHKEHHE CIEIYIOIUX OOy4arouMMUcs
JUYHOCTHBIX, METAMPEIMETHBIX U MIPEIMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIMU pe3yJibTaTaMu U3y4YeHHUs Kypca «BBeieHUE B €CTECTBEHHO-
Hay4HbIe npeaMeThl. EcTecTBO3HAHME SIBISIOTCS:

—  pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HWHTEIUIEKTYaJbHbIX U
TBOPYECKUX CIIOCOOHOCTEH ydaIuxcs;

—  ¢dopMHpOBaHHE MOTHBAIIMU K HM3YYCHUIO B JalbHEUIIEM (U3UKU H
XUMUH;

—  BOCHHUTaHHWE OTBETCTBEHHOTO OTHOIIEHUS K MPUPOAE, OCO3HAHUE
HEO0OXOIMMOCTH 3aIlIUTHI OKPYKAIOIIEH CPEIbl;

—  ¢dopMHUpOBaHUE TUYHOCTHOTO OTHOUIEHUS APYT K APYTY, K YUUTEITIO.

MeranpeIMETHBIMU pe3yJibTaTaMU U3YyUYEHHS Kypca SIBIISIFOTCS:

—  OCBOCHHE IIPHEMOB HCCJIEI0BATEIHCKON JESITEIIbHOCTH (COCTABJICHHE
TJIaHa, UCTIOJIb30BaHuE MPUOOPOB, POPMYITUPOBKA BHIBOIOB U T. I1.);

—  (opmupoBaHue mpueMoB pabOThl ¢ HH(OPMALIUEH, MPEICTaBICHHON B
paznuuHoi ¢hopme (Tadaulibl, rpaduKy, pUCYHKH U T. 11.), HA PA3JIMYHBIX HOCUTEJISIX
(xauru, Uarepuer, CD, nepuoandeckue U3JaHus U T. 11.);

—  pa3BUTHE€ KOMMYHUKATHUBHBIX YMEHHH U OBJIQJICHUE OIBITOM
MEXKJIMYHOCTHOM KOMMYHUKAIMU (BEJACHUE JMCKYyCCUHU, paboTa B TpyIlax,
BBICTYIUJICHUE C COOOIICHUSIMU U T. 11.).

[IpenMeTHBIMM pe3yibTaTaMHU HU3y4YEHHsS! Kypca «BBeieHue B €CTECTBEHHO-
Hay4HbIe npeIMeThl. EcTecTBO3HaHNE) SABISIIOTCS:

—  OCBOEHHE 0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHHM, HEOOXOIUMBIX IS
JAJbHEUIIIETO U3YYEHUS CUCTEMATUYECKUX KyPCOB €CTECTBEHHBIX HAYK;

— ¢ opMHpOBaHUE FIEMEHTAPHBIX UCCIEIOBATEIILCKUX YMEHUIA;

—  [PUMEHEHUE TOJYYEHHbIX 3HAHMM M YMEHHU [JIs peEleHus
MPAKTUYECKUX 3a]1ay.

OO0ecneunTh JOCTUKEHUE TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOM
00pa3oBaTeabHOM MPOrpamMMBbl, CO3AaTh OCHOBY JJII CAMOCTOSATEIBLHOTO YCIEITHOTO
yCBOGHMSI OOy4YalOIIUMHUCS HOBBIX 3HAHWH, YMEHUH, BHJIOB M CIHOCOOOB
JEATEIIBHOCTH JOJKEH CHUCTEMHO-IEATEeIbHOCTHBIA MOJAX0A. B cOOTBETCTBUM C
OTUM TMOJXOJIOM HWMEHHO aKTHBHOCTh OOYYalolUXCS TMPU3HAETCS OCHOBOMU
JIOCTHKEHHUS pa3BUBAIOIINX IIeJiel oOpa3oBaHus. DTH 3HAHUS HE TEpPEaloTCs B
TOTOBOM BHJIE, a JOOBIBAIOTCS YYalIUMHUCA B TMPOIECCE IMO3HABATEILHON
JEATEIIbHOCTH.

OmHuM W3 TyTel TMOBBIICHUS MOTHBAIMA U 3I(P(HEKTUBHOCTH Y4eOHOM
JESATETLHOCTH B OCHOBHOMW IIIKOJIE SIBJISIETCS BKIIFOUCHHE YYalllMXCS B Y4eOHO-
HCCIIEIOBATENbCKYI0O M MPOEKTHYIO JEATEIbHOCTb, KOTOpass UMEET CIEayIOIIne
OCOOEHHOCTH:



1) menu u 3aauu 3TUX BUAOB ACSITEILHOCTU YUAIUXCS OMPEACISIOTCS KaK
UX JUYHOCTHBIMA MOTHBaMH, TaK U COLMAIBHBIMU. DTO O3HAYaeT, YTO Takas
NESTENIbHOCTh  JOJDKHA OBITh HampaBieHa HE TOJBKO Ha  TOBBIIICHHE
KOMIETEHTHOCTH TOJPOCTKOB B TMPEAMETHON 00JACTH OMpEeAeNIeHHBIX YYeOHBIX
JTUCIHIUINH, HE TOJIKO Ha Pa3BUTHE MX CIIOCOOHOCTEM, HO ¥ HA CO3/JaHHE IPOAYKTA,
UMEIOIETO 3HAYUMOCTb IS IPYTHX;

2) yueOHO-UCCeI0BaTeNbCKAasl U MPOEKTHAs JEATEIbHOCTh JOJKHA OBITh
OpraHM30BaHa TakKUM 0Opa3oM, YTOOBI ydalluecsl CMOTJIHM pPEaTu30BaTh CBOH
NOTPEOHOCTH B OONIGHWHM CO 3HAYMMBIMH, peQepeHTHBIMH TpyIaMu
OJIHOKJIACCHUKOB, yuuTesnedl u T. A. CTpos pa3iIuyHOro pojia OTHOIICHHS B XOJI€
IIEJICHAIIPABIICHHON TIOMCKOBON TBOPYECKOW W TIPOAYKTUBHON JESITEIHHOCTH,
HOJIPOCTKHU OBJIAJICBAIOT HOPMamMH B3aUMOOTHOILIEHUH € pa3HBIMU JIIOJIbMH,
YMEHHEM MEPEXOIUTH OT OJIHOTO BUIA OOLIEHUS K IPYyroMy, IpUoOpETatoT HaBbIKU
WHINBHUIYAIBHON CAaMOCTOSITENIFHOM PabOThl U COTPYHHUYECTBA B KOJUICKTHBE;

3) opraHuzanmusi y4eOHO-UCCIENOBAaTEIbCKUX U  MPOEKTHBIX  padoT
IIKOJIFHUKOB O0ECIeYMBAaeT COYETAaHWE pPa3IMYHbIX BHUJOB I[O3HABATEIHHON
JeATENbHOCTH. B 93TUX BHAAaxX [AEATETbHOCTH MOTYT OBITh BOCTPEOOBAHBI
NPAaKTHUYECKH JIOObIE  CIIOCOOHOCTH  TMOAPOCTKOB, pPEaIN30BaHbl  JINYHBIC
IPUCTPACTHS K TOMY WM HHOMY BHUJTY JI€STEIBHOCTH.



TEMATHUYECKOE IINTAHUPOBAHHUE
S KVIACC

n/n

Ne

HaumenoBanue

KoaudecTBO 4acoB

pa3/iesioB u
Tem
NPOrpaMmbl

Beenenune

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

Tema u BemecTBa

10 0

B3aunmonenicTBus
TEN

10 0

OBILIEE
KOJIMYECTBO YACOB
[10 TIPOTPAMME

Du3NYECKHE U
XUMHYECKHE
SIBIICHUS
(MexaHU4ecKue U
TEIUIOBbIE
SIBJICHHSI )

11 1

34 1

15

/o

6 KJIACC

Ne

HaunmenoBanue
pa3aesioB U TeEM
MPOrpamMmmbl

dusnueckue u
XUMHYECKHE
SIBIICHUS

(BHCKTpOMaFHI/ITHble,

CBETOBBIE,
XUMHYECKHE
SIBJICHUST)

Bcero

KoanuecTBo 4acoB

padoThI

16 0

KonTtpoubnbie IlpakTnyeckue

padoTbI

10

JJIeKTPOHHBIE
(uu¢possbIe)
o0pa3oBaTe/bHbIE

pecypchl

3emiis — m1aHeTa
ConneyHoi
CHCTEMBI

3eMis — MecTo
o0uTaHus YeJIoBeKa
UenoBeK IOMONHSIET
MIPUPOTY

4

5

Bzaumocss3s
qeoBeKa 1
MPUPOIBI
Pezepn

OBILIEE
KOJIMYECTBO YACOB IO
[IPOTPAMME

Bcero yacoB 3a kypc

34 0

68 2

15

30




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
1.BBeeHue B €CTECTBEHHO-HAy4YHbIE IPEAMETHI. ECTECTBO3HAHME.
®uznka. Xumusi. 5—o6 kiaccel. YueOnuk (aBTopsl: A. E. I'ypesuy, 1. A. HUcaes,

JI. C. Tlonrak). M. IIpocsemenue, 2024
2.BBefieHuE B €CTECTBEHHO-HAay4YHbIE IpeaMEThl. EcTecTBO3HAHME.
®usuka. Xumus. 5 kinacc. Pabouas terpaas (aBtopsl: A. E. I'ypesuu, M. B.
Kpachos, JI. A. Hotos, JI. C. ITonTak). M. [Ipocsenienue, 2024, 2025
3.BBeneHue B eCTECTBEHHO-HAY4YHbIE peaMeThl. EcTecTBO3HAHME.
Ouszuka. Xumus. 6 kinacc. Pabouas terpaas (aBropsi: A. E. I'ypesuu, M. B.
Kpacunos, JI. A. Hotos, JI. C. IlonTak). M. IIpocemienue, 2024, 2025

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

1.ITporpamma kypca «BBelieHHE B €CTECTBEHHO-HAYYHbBIE IPEIMETHI.
EctectBo3nanue» g 5S—~6 knaccoB (aBtopsl: A. E. I'ypesuuy, /1. A. Hcaes, JI.
C. IloHrak).

2.BBeJieHNE B €CTECTBEHHO-HAYYHbIEC PeAMETHI. EcTecTBO3HAHME.
®usuka. Xumus. 5S—~6 kiaccoel. Metoaudeckoe nocodue (aBTopsi: A. E.
I'ypesuy, /1. A. Ucaes, JI. C. [loHTak).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI
CETHU UHTEPHET
4.9nextponHas ¢popma yueOHHKA.
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