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HHOACHUTEJIBHASA 3AIINCKA

«BBeneHne B eCTECTBEHHO-HayuyHble TmpeaMmersl. EcrecTBo3Hanue» —
UHTETPUPOBAHHBIA KypC IS MIIAIIUX MOJPOCTKOB, B COJEPKAaHUU KOTOPOTO
paccMaTpUBaIOTCS MyTH MTO3HAHUS Y€JIOBEKOM MPHUPO/IBI.

N3yyenue naHHOTrO Kypca B OCHOBHOW IIKOJIE HAIPABJICHO HA JIOCTHKECHHE
CICYIOIIUX LIETIECH:

— NPONEIEBTHKA OCHOB (PM3UKU U XUMHUU;

— NOJy4YEHUE YYalIUMHUCS TIPEACTABICHWH O METoJaX Hay4dyHOTO
MO3HAHUSL MPUPOJbI; (OPMHUPOBAHUE BJIEMEHTAPHBIX YMEHHH, CBS3aHHBIX C
BBITIOJTHEHHWEM Y4€OHOT0 J1ab0paTOPHOTo dKCIEPUMEHTA (HCCIIeIOBaHUS );

— dopMupoBaHHEe y ydYallUXCsl yCTOMYMBOIO HHTEpeca K MpeaMeTam
€CTEeCTBEHHO-HAYYHOI'0 IIUKJIA (B YACTHOCTH, K PU3UKE U XUMHUH).

BBenenne Qu3uku ¥ XMMUM Ha paHHEW cTaguu oOydeHUs B 5—6 kiaccax
TpeOyeT 3MEeHEeHUsI Kak (HOPMBI U3IIOKEHHS y4eOHOT0 MaTepuraia, Tak 1 METOIUKU
ero npenogaBanus. [loaToMy oco6oe BHUMaHUE B TOCOOMH yI€TIE€HO (PPOHTAIBHBIM
AKCIIEPUMEHTAIBHBIM 3a7aHusIM. [Ipeanonaraercs, 9To BaKHOE MECTO B MPOIIECCe
paboThl HaJ KypcoM 3aliMyT pPHUCYHKH pPa3jU4HbIX SBJICHHUM, OIBITOB H
U3MEPUTENbHBIX NPUOOPOB. bonblioe KOIMUEeCTBO KadyeCTBEHHBIX BOIPOCOB,
UCTIOIb30BAaHUE HUTPOBBIX CHUTYAIlMil B MPENOAABAHUM JIOJKHO CIIOCOOCTBOBATH
CO3/IaHUI0 MHTEpEca yUalIuXcs K MPeIMEeTy U CTPEMIICHHIO K €r0 TOHUMaHUIO.

Copepxanue Kypca HMeEET OCOOCHHOCTH, OOYCJIOBJICHHBIE, BO-TIEPBBIX,
3aJlayaMyd  pa3BUTHS, OOYYEeHHMS] W BOCHUTAHUS  YYAIIUXCS, 3aJIaHHBIMU
COLIMATbHBIMU TPEOOBAaHMAMHM K YPOBHIO pa3BUTUS HMX JIMYHOCTHBIX U
MO3HABATENbHBIX KA4eCTB; BO-BTOPHIX, MNPEAMETHBIM COACPKAHHEM CHUCTEMBI
o01Iero cpenHero oOpa3oBaHMS; B-TPETbUX, IMCHUXOJOTMYECKUMH BO3PAaCTHBIMU
0COOEHHOCTSIMU 00y4aeMBbIX.

JlesTeNnbHOCTHBIM MOAXOA K pa3pabdOTKe CoJepKaHUs Kypca MO3BOJISIET
pemaTts B XOIE €ro M3y4YeHHUs psJ B3aUMOCBSI3aHHBIX 3aJad: OOECIeunBaTh
BOCIIpUSITUE, TOHMMAaHHWE M 3allOMHHAHME 3HAHUHM, CO37aBaTh YCJIOBUS IS
BBICKA3bIBaHUS MOJIPOCTKOM CY)KJI€HUH HAay4YHOT O, HPABCTBEHHOT'O, 3CTETUYECKOT O
XapakTepa Mo MOBOY B3aUMOJICHCTBUS YeIOBEKa U MPUPOJIBL;, YIEISITh BHUMAaHUE
CUTyallMsIM, T/I€ YYallWiicsi JOJKEH pa3iuyaTh YHUBEpcalbHble (BCEOOIIHE) U
YTUJIUTApHBIE LIEHHOCTH; HCIOJb30BaTh BCE BO3MOXKHOCTU JMJi CTaHOBJICHUS
NPUBBIYEK CIIEIOBATh HAYYHBIM U HPABCTBEHHBIM MPUHIIUIIAM U HOpMaM OOIIEHUS
U JeSITeNbHOCTU. TeM caMbIM CO3JAIOTCSl YCIOBHS Ui MHTETPAMA HayIHBIX
3HAHUM O MPUPOJHBIX CHCTEMaxX M JPYrux cdep CO3HAHUA: XYHA0KECTBEHHOMH,
HPABCTBEHHOM, ITPAKTUYECKOM.

[TonoOHOe mocTpoeHue Kypca HE TOJNBKO IMO3BOJSIET peliaTh 3aaadd,
CBA3aHHbIE ¢ OOYYEHHEM M Pa3BUTHEM IIKOJIbHUKOB, HO U HECET B ceOe OOobIIoi



BOCIUTATENbHBIN NOoTeHIMal. BocnuTeiBatronias (pyHKIMS Kypca 3aKJI04YaeTcs B
(GbopMHUpOBaHUU y MIIAAIIMX MOJPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYKAIOIIETO
MHUpa U CBOUX CBSI3ed C HUM: DKOJOTMYECKH OOOCHOBAHHBIX IMOTPEOHOCTEH,
MUHTEPECOB, HOPM U IIPaBUIL.

OcHOBHOE cojliepKaHUE Kypca BKIIFOYAET pas3jeinbl: «BBeneHne», B KOTOPOM
JTaeTCs MPEeICTaBIIEHUE O TOM, UYTO U3y4aroT ¢pu3nka u xumus, «Tena u BeiecTay,
«B3anmopenicteue tem», «Dusnyeckne M XMMHYECKUE SABICHMS», «UermoBek u
IPUPOIAN.

N3 Bcero xomiuiekca COBPEMEHHBIX METOJIOB IO3HAHMS IPUPOABI B Kypce
collepKaTcsi CBEIEHUST O HEKOTOPBIX W3 HHUX: HAOJIOJEHUSAX, H3MEpPEHUSX,
DKCIIEPUMEHTAaxX, MOJACIUPOBAHUU — M IIOKA3bIBACTCA MX B3aUMOCBS3b; JAKOTCS
CBEJEHUS O MpPUOOpax M MHCTPYMEHTAX, KOTOPHIE YEJIOBEK HCIOIb3YET B CBOEH
IIPAKTUYECKOM ESATENBHOCTH.

BrInmonHsAs nponeneBTUYECKYO pPOJib, Kypc «BBeneHue B €CTECTBEHHO-
Hay4dHbIE IIpeaMeThl. EcTecTBO3HAaHME» COAECPKUT CHUCTEMHBIE, & HE OTPBIBOYHBIE
3HaHUA. bosblloe BHMMaHUE B HEM YZAEISAETCA NPEEMCTBEHHBIM CBS3SIM MEXIY
HAa4aJIbHOM M OCHOBHOM IIKOJIOW, MHTETPAlMM 3HAHWM BOKPYT BEAYIIHUX WIEH,
ONPEACNSIONIMX  CTPYKTYpPY Kypca M CIHOCOOCTBYHOUIMX  (HDOPMHPOBAHUIO
LIEJIOCTHOT'O B3IJIsA1a HA MUD.

B kypce narorcs nepBble NPEACTABICHUA O TAKUX NMOHATHAX, KAK «Maccay,
«B3aMMOJICMCTBUE», «CHIIA», «IHEPIHUSL», «ATOM», «MOJIEKYJa», «XHUMHYECKHM
BJIEMEHT.

[Tonydaemble yyaluMHCs CBEIEHUS O BELIECTBAX U UX MPEBPALLECHUAX MOT'YT
CIIy’KATb IIEPBOHAYAIBHOW OCHOBOM JJIsI IOCTEIIEHHOT'0 OCO3HAHUS UEU O TOM, 4YTO
MaTepusi U (OpMbI €€ JIBHKEHHS BCET/1a B3aUMOCBSI3aHbI, YTO OOBEKThI MPHUPOJIBI
00pa3ylOT LIENOCTHBIE CUCTEMBI, OTHOCUTEIBHO YCTONUYMBBIE, HO B TO K€ BPEMs
AvHamMuuHble. Hapymienwe 3Tol IMHAMHYECKOW YCTOWYHMBOCTH CHCTEM MOXKET
NPUBECTH K HEXKENATEIbHBIM MOCHeACTBUSAM. OCO3HAHUE ATOW HMJIEU BaKHO IS
MOHUMAHMUSI YKOJIOTUYECKUX MPOOIIEM.

WHuTerpanus pa3nuyHbIX €CTECTBEHHO-HAyYHBIX 00JIaCcTEll 3HaHUS OCHOBAaHA
Ha MPEACTABICHUU O €UHCTBE MPUPOIbI U OOILIEM JJIsi BCEX €CTECTBEHHBIX HAyK
METOZE TO3HAHMS.

ConepkaHue JaHHOTO Kypca CTPOUTCSA Ha OCHOBE JEATEIbHOCTHOIO MOX0/A.
BoBieueHue yuammxcsd B pa3HOOOpazHyl YdeOHYIO, HCCIIEIOBATEIbCKYI0 U
NPaKTUYECKYIO JIEATEIbHOCTh SIBJISIETCSl YCJIOBUEM MPUOOPETEHHsI IMPOYHBIX
3HaHWM, mnpeoOpa3oBaHUsl WX B YOEXKIEHUS U  YMEHHUS, CTaHOBJIEHUS
OTBETCTBEHHOCTH KaK YEPTHI TUYHOCTH.



OO1ee ynCIo 9acoB, OTBEACHHBIX /IS U3y4YeHus: «BBeneHne B eCTeCTBEHHO-
Hay4yHbIe TIpeaMeThl. EcTecTBO3HaHMEY, cocTaBiseT 68 yacos: B 5 kiacce — 34 gaca
(1 gac B Henento), B 6 kinacce — 34 yaca (1 yac B Heneto).

[Ipennaraempiii B mporpaMMe MepedyeHb J1aO0OpaTOPHBIX M MPAKTUYECKUX
paboT sBIsIETCS PEKOMEHJATEIbHBIM, BHIOOp MPOBEICHUS J1aOOPATOPHBIX PadOT U
OTIBITOB OCYIIIECTBIISUICS C YUETOM WHANBHIYAIbHBIX OCOOCHHOCTEN 00yYaromxcs,
00€eCIeYyeHHOCTH 00pa30BaTENbHOTO MpoIlecca.



COJEP XAHME OBYUYEHUA

5 KIIACC

1. Beeoenue

[Ipupona xxuBas u HeKUBas. SABiIeHUs IpUpoAbl. Uen0BEK — 4acTh NPUPOIBI.
Bnusiaue yenoBeka Ha npupony. Heo0XxoaqumMocTs U3ydeHus: NpUpOoabl U OEpEKHOTO
OTHOLIEHHMS K HeW. OXpaHa MPUPOJIBL.

®du3rKa U XuMusi — HayKu o pupoje. Uto uzydaer ¢pusuka. Tena u BemiecTna.
Yro m3yuaer xumusa. HayuHele METOABI M3YUEHUSI MPUPOBI: HAOIIOEHHUE, OMbIT,
TEOpHs.

3HAKOMCTBO C MPOCTEUIINM (PU3UYECKUM U XUMHUYECKUM OOOPYIOBAHHEM:
npobupka, Koyiba, Ja0OpaTOPHBIA CTakaH, BOPOHKA, TMHUIETKA, IIMATENb,
IUITACTMACCOBBIH M METAJIMYECKUI IITaTHBBI, JEp)KaTenb Uil MPOOHPOK.
HarpeBatenbHblii mpubop, ocobeHHOCTH I1aMeHu. [IpaBuina HarpeBaHusI BELECTBA.

W3mepurenbHble npuOOphl: JIMHEWKa, W3MEpUTENbHAs JIEHTa, BECHI,
TEPMOMETP, MEH3ypKa (€IUHUIIBI M3MEpPEHUM, IKajga mpubopa, IeHa AeNeHus,
npesen U3MEepPEHUH, IpaBuiia MOJIb30BaHUA).

Jlabopamopnvie u npakmuueckue padoomaul

3HAKOMCTBO C JJA0OPAaTOPHBIM 000PYOBAaHUEM.

3HaKOMCTBO C U3MEPUTEIIbHBIMU MPUOOPAMH.

OnpenencHue pa3MepoB (PU3HIECKOTO Tea.

2. Tena u eéewecmea

XapakTepucTUKHU Tel U BeecTs (hopma, 00beM, 1BET, 3anax). OpraHudeckue
Y HEOpPraHU4YECKUE BEILECTBA.

TBepaoe, *xuIKOE U ra3000pa3HOE COCTOSHUS BEIIECTBA.

Macca tenma. Maccsl pa3IMuHBIX TEJI B IPUPOAE. DTAIOH MacChl. Bechl.

Temnieparypa. TepMomMeTpsbl.

JenumocTs BemectBa. Monekyibl, aTombl, HOHBL. [IpencraBienue o pazmepax
4yacTHI] BelecTBa. J[BrkeHne yactul Bemecta. CBsi3b CKOPOCTH JBUKEHUS YACTHULL
¢ rTtemneparypod. Juddy3sus B TBepAbIX Tenax, IKUIKOCTIX U rasax.
B3aunmopeiictBue yactuil BeniectBa U aToMoB. [losicHEHHE CTpOEHUsI U CBOICTB
TBEPABIX TEJI, JKUJKOCTEN U ra30B C MOJIEKYJISIPHON TOUKH 3peHus. CTpoeHue aroma
Y MOHA.

XHUMHUYECKHE JIEMEHTHI (KUCTIOPOJ, a30T, BOIOPO/, KEJIE€30, ATIOMUHUI, ME/Ib,
docdop, cepa). 3Haku XUMHUUECKUX 3ieMeHTOB. [lepmomnueckas cucrema [I. WM.
Menpeneesa.

[IpocThie W clOXKHBIE BellecTBa (KUCIOPOJ, a30T, BOJA, YIJIEKHCIBIN Tas,
MOBapEeHHAsI COJb ).

Kucnopon. I'openue B kuciopoze.

PoToCHHTES.



Bonopoxa. Bo3nyx — cmecs ra3os.

PacTtBOps! 1 B3BECH.

Bona. Boma kak pacrBoputens. OyucTtka npupogHOW BOAbL. IIMOTHOCTH
BELIECTBA.

Jlabopamopnvie u npakmuueckue padoomaul

N3mepenne oobema KUIKOCTH.

N3mepenune oobeMa TBEpIOro Teja.

CpaBHEHHE XapaKTEPUCTHK TEIL.

HaOntoneHue pa3inyHbIX COCTOSHHI BEILIECTBA.

N3mepenne Macchl Tena Ha phIUaKHbIX BECaXx.

N3mepenne TeMiiepaTypbl BOABI U BO3AYyXa.

Ha0nronenue nenmMocTH BEECTBa.

Habmonenue sisnenust nuddysuu.

Habntonenne B3auMOAEHCTBUS YacTHI] pa3inyHbIX BemiecTB. HaOmoneHue
ropeHusl.

OO6Hapy>keHue KUCIopoaa B COCTaBe BO3AyXa.

[IpuroroBiieHne pacTBopa C ONPEAEIEHHOW MAacCOBOM JOJIEW IOBapEHHOU
COJIN.

Pa3nenenue pacTBOPUMBIX U HEPACTBOPUMBIX BEILIECTB (DPUIBTPOBAHUEM.

N3mepeHne MmI0THOCTH BELECTBA.

3.B3aumooeiicmeue men

N3menenune ckopoctd u GOpMBbI Tell TpU UX B3auMmoneucTsuu. JleiicTBue u
IIPOTUBOJACHCTBHE.

Cuna kak xapakTepucThka B3auMopaeucTBus. Junamomerp. HproToH —
€AVHULIA U3MEPEHHUSI CUIIBI.

WNnepnus. IIposBneHue nHepuuu, NpuMepsl €€ yuyera u npuMeHeHus. Macca
KaK Mepa UHEPTHOCTH.

['paBuTanlnOHHOE B3auMMOAEUCTBHE. | paBUTAIMOHHOE B3aWMOJCHCTBUE H
Bcenennas. Cuna TsKecTH. 3aBUCUMOCTh CHIIBI TSIKECTH OT MACCHI.

Hedbopmamms. Paznuunbie Buasl gedopmanuu. Cuina  yopyroctd, ee
HaIpaBJlieHHe. 3aBUCUMOCTb CHUJIbI YIIPYTOCTH OT JAedOopMaliui.

Cuna TpeHusi. 3aBUCMMOCTh CHWJIBI TPEHUS OT CHJIbI TSKECTM U KauecTBa
00paboTku nmoBepxHocTen. Poinb Tpenus B mpupoje u Texuuke. CriocoObl yCuineHus
U O0CTIa0JICHHSI TPEHUSI.

DIIEKTPUUYECKOE B3aHUMOJENUCTBHE. OO0BbscHEHNE 3JIEKTPUYECKOT O
B3aUMOJICHCTBUSI HA OCHOBE JJICKTPOHHOW TEOPUM. DJICKTPU3ALMS TEJl TPEHUEM.
Ilepenaya 5JIEKTPUYECKOTrO 3apsiia MpPU CONPUKOCHOBEHHUU. B3aumopnerictBue
OTHOMMEHHO U Pa3HOMMEHHO 3apPsSKEHHBIX TEJl.



MarauTtHoe B3aumoneuncTBue. [lOCTOSHHBIE MAarHWThBI, HX JEUCTBHE HA
xkene3nble Tena. [lomoca mMarHMTOB. MarHuTHbIE CTpenkW. 3eMisl KaK MarHuT.
OpuentupoBanue 1o komnacy. [[ppumeHeHne nocToSHHBIX MAarHUTOB.

JlaBiieHHe Tena Ha OMOpy. 3aBUCUMOCTh JABIEHHS OT IUIOLIAIHA OMOPHI.
[Tackanb — enuHULIA U3MEPEHUS TABIICHUS.

[lepenaua maBneHus XKUAKOCTAMH M razamu. 3akoH Ilackans. /laBieHue Ha
riyoune xxuakoctu. Cooluiaronmecs cocy/ibl, UX TPUMEHEHHE.

JlelicTBHE KUJKOCTEl Ha MOTPYXKEHHOE B HHUX TElN0. ApXUMEIOBa CHUIA.
3aBUCUMOCTH apXUMEIOBOW CHIIBI OT POJa KHIKOCTA U OT 00BheMa MOTPYKEHHOMN
YacTH Tena. Y CJIOBUS TUIaBAHUS TEIL.

Jlabopamopnule u npakmuueckue padomaol

HaGronenne BO3HUKHOBEHUS CHITBI YIIPYTOCTH TIpH iehopmaIuu.

Habmronenue pa3nndHbiX BUIOB JIeopMaIinu.

UccnenoBanne 3aBUCUMOCTH CUJIBI YIPYTrOCTH OT jaedopmanuu. M3mepenue
CUJIBbI TPEHUS.

Habmronerre 3aBUCHMOCTH HWHEPTHOCTH OT MacChl Tema. M3ydeHue
Pa3IUYHBIX BUJIOB TPECHUS.

Habmronenre B3auMOJIEMCTBUS HAdJIEKTPU30BAHHBIX Tell. HalmoneHue
MAarHMUTHOT'O B3aUMOJECUCTBHS.

OrnpeneneHue qaBieHUs Tella HA OTOPY.

Habmronenne 3aBUCMMOCTH JIaBJICHUS KUIKOCTU OT TJIYOUHBI IOTPYKEHUSI.

Habmronenre ypoBHS KHUAKOCTH B COOOMIANOIIMXCS cocynax. M3mepenue
BBITAJIKUBAIOIIEH CUJIBI.

OT yero 3aBUCHUT BBITAIKMBAIOIIAS (apXuMeoBa) cuiia? BelsicHEHUE yCIoBHS
IJIABaHUSA TEl.

4. Qusuueckue u xumuueckue A61€HUA

Mexanuueckue a61eHuUA.

[TonsiTue 00 OTHOCHUTEIBLHOCTH MEXAHMYECKOI'o JIBHKEHHS. PazHooOpa3Hbie
BUJIbl MEXaHUYECKOTO JBIKEHUS (ITPSIMOJIMHENHOE, KPUBOIMHENHOE, IBUKEHHE T10
OKpY>KHOCTH, KojebarenbHoe). MexaHnueckoe IBUKEHUE B IPUPOIE U TEXHHKE.

I1yte 1 Bpems aBrmxkenus. CKOpOCTh IBMKEHUS. PaBHOMEPHOE, YCKOPEHHOE U
3aMEJICHHOE IBUKCHUS.

3BYK Kak UCTOUYHUK MH(pOpMaMK 00 OKpykaroleM Mupe. MIcTOUHUKH 3BYKa.
Konebanne — HeoOXoquMoe yClIOBHE BO3ZHUKHOBEHHUS 3Byka. OTpakeHHE 3BYyKa.
Oxo0. ['onoc u ciryx, roptass 1 yxo.

Tennosvie agnenus.

N3meHeHne oobeMa TBEPABIX, )KUJIKUX U ra3000pa3HbIX TN MPU HarpEeBaHUU
Y OXJIQXKIEHUHN. Y UYeT TEIUIOBOrO PaCIUMPEHUS U UCIIOJIb30BAHNUE €0 B TEXHUKE.



[InaBnenne u oTBepAeBaHue. TasHUE CHEra, 3aMep3aHHE BOJIbI, BBITUIABKA
YyryHa U CTajiu, U3TOTOBJICHUE JieTajell OTIIMBKOM.

Ucnapenne xuakoctet. (OxnaxaeHUe IKUJIKOCTEW TMIpU HCHApEHUHU.)
Konpencanusi.

Temnonepenaya.

Jlabopamopnsie u npakmuyeckue padoomol

N3MepeHune nyTy 1 BpeMEHU ABUKEHHUS.

Brrunciienre ckopocTH IBIKEHHS OpycKa.

HabmroneHne OTHOCUTENbHOCTH IBUKEHUS.

Habmronenne nCTOYHMKOB 3BYKA.

HaGntonenne n3aMeHeHust ITMHBI Tela IPU HarpeBaHUU U OXJIAK]ICHUU.

HaGmronenne m3mMeHeHuss oO0beMa KUAKOCTEH W Ta3oB MPH HATPEBAHUU M
OXJIAXJCHUMU.

Habmronenue 3a niaBjieHrEeM CHeEra.

HalGnronenune ucnapenust 1 KOHJIEHCAIUU BOJIBI.

PacTBOpeHue conu U BeIapUBaHUE €€ U3 PACTBOPA.

OT 4ero 3aBUCHUT CKOPOCTh UCTIAPEHUS KUJIKOCTH.

Habmronenne oxiaxxaeHus >XKUAKOCTH TTpu ucnapeHuu. Halmroienne kuneHus
BOJIBI.

HaOmronenue TeninonpoBoJHOCTH BOJbI U BO3yXa.

6 kaacc

5. dnekmpomaznumnule A6,1€HU.

DJIEKTPUYECKUM TOK KAK HAMpPAaBICHHOE JBUKEHUE DJICKTPUUECKUX 3apsI0B.
Cuna Toka. AMnepmerp.

AMInep — eauHuIa U3MepeHns CWIbI TOKA. [[OCTOSHHBINA U IEPEMEHHBIN TOK.

Hanpsokenue. Bonbtmerp. BonbT — enuHuna u3MepeHus HalpsKeHUs.

Wcrounnku Toka: 6aTapeiika, akKyMyJIsiTOp, TEHEPaTOp AMEKTPUUECKOTO TOKa
(0e3 pacCMOTpPEHHUS UX YCTPONCTBA).

DnekTpuueckue uenu. [lapamiensHoe 1 Mociea0BaTEIbHOE COSTUHEHUS.

JlerctBus TOKa. TemimoBoe JIEHCTBUE TOKA.

Jlammpl  HakanmuBaHMS. ODJEKTpOHArpeBaTelbHbIE MNPHUOOPHL. MarutHoe
JICUCTBHE TOKA.

DJIEKTPOMAarHuTbl W WX MNpuMEHeHue. JlelcTBue Maruurta Ha TOK.
DIIEKTpOJABUraTeIn. XMMUYECKOE EUCTBUE TOKA.

Ceéemoesnie aenenusn

CBer Kak MCTOYHUK HH(POpMAIIUU 4YelIOoBEKa 00 OKpPYXKaIIIEM MHUPE.
Uctounuku cBera: 38e371b1, CONHIIE, DJIEKTPUUECKUE JTaMIIbI U JP.

[IpsiMonuHeHOE pacpoCcTpaHEHHE CBeTa, oOpa3oBaHue TeHell. OTpaxkeHue
CBETa. 3epKaja.



[Ipenomiienne cBera. JIMH3BI, UX TUIBI U U3MEHEHUE C UX TMOMOUIBIO (DOPMBI
CBETOBOI'O IyUKa.

Onrtuueckue mpuOopkl: (poroarnmapar, MPOSKIIMOHHBIN anmnapaT, MUKPOCKOTI,
TeNecKon (Ha3HAYeHHE MPUOOPOB, UCIIOJIB30BAHUE B HUX JIMH3 U 3€pKa).

['ma3 u oukw.

Pasznoxenue 6enoro ceera B criektp. Panyra.

Xumuueckue sa61eHuUs.

XUMHUYECKHE PEaKIMU, UX TPU3HAKU U YCIOBUS UX MPOTEKAHHUS.

CoxpaHeHre MacChl BEIIECTBA MPU XUMHUUECKUX PEAKIIHSIX.

Peakuuu coenunenus u pasznoxeHus. ['opeHne kak peakius COeTUHEHUS.

Oxcunbl (Yriaekuciblid ras3, HeraiieHas H3BECTb, KBapll); HAXOXJCHUE B
npupojae, Pu3ndecKrue 1 XUMUIECKHNEe CBONCTBA; TPUMEHEHHE.

Kucnotel, mpaBuna paboThl ¢ KUCIOTamMu, UX HOpumeHeHue. OCHOBaHUS.
CaoiicTBa mienodeil, npaBuwia pabOTbl C HUMH, UX (PUINYECKHE U HEKOTOpbIE
XMMHUYECKHE CBONCTBA; MPUMEHEHUE.

Conu (moBapeHHas coJib, CO/1a, MEJI, MpaMOp, U3BECTHAK, MEJIHBIA KyIIOpOC U
np.). Haubonee xapakTepHble IPUMEHEHUS COJICH.

Haubonee u3BecTHble OpPraHMYECKUE BElIeCTBA — YIJIEBOJbI (TJIIOKO3a,
caxapos3a, Kpaxmall), HEKOTOpblE UX CBOWCTBA, NMPUMEHEHHE, OCIKH, WX POJb B
KU3HU YE€JIOBEKAa, MCKYCCTBEHHAsl MUIA; >KUPbI, UX POJb B KU3HU YEIOBEKA,
UCIIO0JIb30BaHUE B TEXHUKE; IPUPOIHBIN a3 U HEPTh, MPOAYKTHI UX MEPEPaOOTKHU.

Jlabopamopnsie u npakmuyeckue padoomol

[TocnenoBaTenbHOE COEAMHEHUE.

[TapannensHOE COENMHEHUE.

Habmronenue pa3nuuHbix JEHCTBUI TOKA.

COopka npocTenIero J1eKTpOMarHuTa.

JlelicTBuEe Ha IPOBOJAHUK C TOKOM.

CsBer U TeHb.

OTtpaxeHune cBeTa 3epKaJIoM.

HaGntonenue orpaxkeHus: CBeTa B 3epKajie.

[Tony4yenune n300paxxeHus B MIOCKOM 3epKaJe.

Habnronenue 3a npenoMiIeHUEM CBETA.

Habmonenune nzobpaxeHui B TMH3E.

HaGnronenue ciekTpa COTHEYHOTO CBETA.

Habmonerne Gpu3ndecknx 1 XUMUIECKUX SBJICHUM.

JlelicTBHE KUCIIOT U OCHOBAaHWI HA UHIUKATOPBI.

BrisicHenue pacTBOpUMOCTH cOJIel B BOJIE.

Pacnio3naBanue kpaxmaiia.



6.UYenosex u npupooa

3emna — nnanema Conneynou cucmemot

3Be3iHOE HEOO: CO3BE3/us, IUIAaHEThl. Pa3BuTHE MpecTaBIeHUN YeloBeKa O
3emue. ConHeunas cucrema. ColHIIe.

JIBmxeHue 3eMiTn: BpalleHre BOKPYT COOCTBEHHOM OCH, CMEHA JTHA U HOYU Ha
pa3JIMUHBIX IUpOTaX, oopamieHue 3eman Bokpyr ColHIla, HAKJIOH 3€MHOM OCH K
IUIOCKOCTH €€ OpOUTHI, CMEHA BPEMEH T0/1a.

Jlyna — cnytHuk 3emuin. ®a3el JIyHBI.

N3meHenne Topu30HTATBHBIX KOOPAUHAT HEOECHBIX TEJT B TCUCHUE CYTOK.

3HaAKOMCTBO C MPOCTEUIIUMH aCTPOHOMUYECKUMHU MpUOOpaMu: acTposisaous,
TEJIECKOII.

UccnenoBanns kocmuueckoro mpoctpanctBa. K. O. Iluonkosckuii, C. II.
KoponeB — ocnoBarenu coBerckoil kocMoHaBTHKU. [O. A. I'arapuH — mnepBblii
KOCMOHABT 3emuid. IcKyccTBeHHBIE CIYTHUKH 3eMiin. OpOuTaIbHbIE KOCMUYECKHUE
cranimu. Kopabmu MHoOropazoBoro wucrnoiib3oBanusi. I[IporpamMmbl  OCBOEHHS
KOCMOCa: OT€YECTBEHHBIE, 3apy0eKHBIC, MEXKIyHAPOTHBIE.

Jlabopamopnvie u npakmuueckue padoomaul

Habmronenue 38e31H0r0 HeOA.

Ha6mronenue JlyHsl B Teneckorr.

Onpenenenue azumyra ConHua ¢ TNOMONIBIO Kommaca. M3rorosiieHue
acTpoJIIOUM U OTpEJEIICHUE C €€ TIOMOIILIO BBICOTHI 3BE3/I.

7. 3emnn — mecmo obumanus ueiosexka

Jlutocepa, MaHTHSI, AAPO; YBEIUUCHNE IUNIOTHOCTA M TEMIIEPATYPhl 3eMJITH C
riryouHoi. 3yueHnue 3eMHbIX HeJp.

I'unpocdepa. Cynoxoactso. McciieqoBaHue MOPCKHUX TITYOHH.

Atmocdepa. AtrmochepHoe naBieHue, Oapomerp. BnaxxHocTh BO3dyXa,
OINPEEICHNE OTHOCUTEIIbHOM BIAXHOCTH. ATMOC(pEpHbIE SBIEHHS, TPOM U
MoJiHuA. OcBoeHHE aTMOC(Ephl YETOBEKOM.

Jlabopamopnuvie u npakmuueckue padoomaul

8.Uenosex oononnsem npupooy

Mexanu3mbl. Mexannueckasi pabora. DHeprusi. CHHTETUYECKHE MaTepUalbl.

MexaHu3Mbl — TIOMOUIHMKHM 4YesoBeKa. I[IpocTele MexaHW3MBbI, pblyar,
HaKJIOHHAs IUIOCKOCTb, IMOJIBMKHBIM U HEMOJABUKHBIN OJIOKU; X Ha3HAYEHUE.

Mexanuueckass paboTta, yciaoBUs €€ coBepiueHus. JKoyiab — eauHuua
U3MepeHus: paboThI.

Oneprus. Mcrounuku sHeprun. Pasmuunbeie Buabl TommuBa. ConHedHas
SHEprus, €€ poJib Uil JKW3HM Ha 3emuie. TeruioBble ABUTATENH, JABUTATEIN



BHYTPEHHETO  CropaHus; WX  IpPUMEHEHue.  TelioBble, aTOMHBIE U
TUIPOIIICKTPOCTAHIIUN.

Co3nanue wmarepuajoB C 3apaHee 3aJaHHbIMM CBOMCTBAMM: TBEPIBIE,
YKapOIPOUYHbIE, MOPO30CTOUKNE MAaTEPUAJIbI, UICKYCCTBEHHbBIE KPUCTAJLIBI.

[Tonumepsl, CBOMCTBA U MPUMEHEHUE HEKOTOPBIX U3 HUX.

BosokHa: npupo/iHbIe 1 UICKYCCTBEHHBIE, NX CBOMCTBA U MPUMEHECHHUE.

Kayuyku 1 pe3uHa, ux CBOMCTBAa U IPUMEHEHHE.

B3aumoceasv uenosexa u npupoosl

3arpsizHeHne aTMOchepsl U THAPOChHEphl, UX BIUSHUE HA 3I0POBHE JTIOICH.
Kontpons 3a coctosinnem atMochepbl U THAPOCHEPHI.

PammonanbHoe ncnonb3oBaHue ToIMBa. Mcnonp30BaHue SHEPTUH PEK, BETPA,
NPWIKBOB, Teria 3emiu, 3Hepruu CoJHIIa.

CoBpeMeHHass Hayka W NMpou3BOACTBO. CpeacTBa CBA3U. 3HAHUS, UX POJIb B
YKU3HU YeJIoBeKa U 00UIeCTBa.

Kax nrou no3HaroT okpy»Karoiuii Mup (Hayka Buepa, CErojHs, 3aBTpa).

YnpasineHne  NPOU3BOJACTBOM:  POJIb  ABTOMATHUKH,  DJIEKTPOHUKH.
Komnerorepuszanus npousBoacTBa. PoOoTsl. Llexu-aBromaThl.

CpeacTBa cBsi3u U niepenaya uHpopmaimu: tenerpad, Tene@oH, paaruocBs3b
(pamguocTaHLMisl, paJUOBOJIHBI, AHTEHHA, [PUEMHUK, TPOMKOTOBOPHUTEND),
TEJICBUJCHUE.

Jlabopamopnvie u npakmuueckue padoomaol

WN3mepenne atmocdepHoro  pgaBieHuss  Oapomerpom.  HM3roroBieHue
TUTPOMETpA.

N3ydenne neuncTBus ppryara.

N3ydeHune neicTBUs MPOCTHIX MEXAHU3MOB.

Boruncienre MmexaHuueckon paboThI.

BripammBanue kpucrasia.

3HAKOMCTBO C KOJUIEKLIHEN IacTMAcC.

3HAKOMCTBO C KOJUIEKIIMEN BOJIOKOH.

PacnioznaBanue mpUpPOAHBIX M XMMHUYECKUX BOJIOKOH. M3meHenue Qopmsl
MOJIMATUIICHA MPY HarpeBaHuu. M3ydenue neiictBus tenerpadHoro ammapara.



Ilnanupyemble pe3yJbTaThl 0CBOCHHS NporpaMmsbl «BBenenune B
eCTeCTBEHHO-HAay4YHbIe npeaMeThbl. EcTecTBO3HAHME»

OcBoenne yueOHOro mpeamera «BBemeHue B €CTECTBEHHO-HAy4YHbBIC
npeaMeTsl. EcTecTBO3HaHHME» Ha YpOBHE OCHOBHOro oOmiero oopasoBanusi (5-6
KJIACChl) JIOJDKHO OOECHEYHUTh JOCTIKEHHE CIEAYIOMIMX  O0y4YaroIUMHUCS
JMYHOCTHBIX, METANIPEIMETHBIX U MPEMETHBIX PE3YIbTATOB.

JIMYHOCTHBIMHM pE3yJIbTaTaMH M3Yy4eHHs] Kypca «BBeleHune B €CTECTBEHHO-
Hay4Hble npeaMeThl. EcTecTBO3HaHME) SABISIOTCS:

— pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, HMHTEIUIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEHN yyalluxcs;

— dbopMupoBaHHe MOTHBAIMM K W3YYCHUIO B JaibHEWIIeM (UMUK H
XUMUHY;

— BOCITUTAHUE OTBETCTBEHHOI'O OTHOIIEHUA K TMPUPOJE, OCO3HAHHUE
HEOOXOAMMOCTH 3aIIUThHI OKPY’KaIOLIEH Cpebl;

— (dbopMupoBaHUE JIUYHOCTHOTO OTHOLIEHUS APYT K APYTY, K YUUTEIIO.

MeranpeMEeTHBIMU PE3YJIbTATAMH MU3YyUYEHHUS Kypca SIBISIOTCS:

— OCBOCHHE MPHEMOB HCCIENOBATEIHCKON EATENHOCTH (COCTaBIECHUE
IUIaHa, UCTIOIb30BaHue MPUOOPOB, (HOPMYJIHPOBKA BHIBOJOB U T. I1.);

— dbopmupoBaHue NpueMoB padbOThI ¢ HHPOpMaIIUEH, TPEACTABICHHON B
paznuyHoi ¢popme (Tabiuibl, rpaQUKU, PUCYHKH U T. J.), HA PA3TUYHBIX HOCUTEISIX
(xauru, Unrepuer, CD, nepuoanyeckue u3gaHus u T. 1.);

— pa3BUTHE KOMMYHHKATUBHBIX yMEHHH ¥ OBJIAJICHUE OIBITOM
MEXJIMYHOCTHOM KOMMYHHMKalUUU (BEIEHHE JUCKycCHM, paboTa B TIpyIlIax,
BBICTYIUICHUE C COOOIIEHUSIMU U T. 11.).

[IpeamerHpIMU pe3yibTaTaMu W3y4yeHUs Kypca «BBeleHHe B €CTECTBEHHO-
Hay4Hble IpeMeThl. EcTecTBO3HaHUE) SBISIOTCS:

— OCBOEHHE 0a30BbIX €CTECTBEHHO-HAYYHBIX 3HAHUM, HEOOXOAUMBIX IS
JanbHEHIIero u3y4eHus CUCTEMAaTUYECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (opMupOBaHUE 3JIEMEHTAPHBIX UCCIIEOBATEILCKUX YMEHUH;

— OpUMEHEHUE TMONIYYCHHBIX 3HAaHUM W yMEHHM i1 pelIeHUs
NPAKTUYECKUX 3a]a4.

O6ecneunTh JOCTHXKEHUE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS OCHOBHOM
00pa30BaTEIbLHON MPOrpaMMbl, CO3J1aTh OCHOBY ISl CAMOCTOSITENIbHOTO YCTIEIIHOTO
YCBOGHHUSI OOYy4YalOUIMMHUCS HOBBIX 3HAaHUM, YMEHHH, BHUIOB U CHOCOOOB
NESATENbHOCTA JIOJDKEH CHCTEMHO-IEATEIbHOCTHBIM MOoAXoA. B cooTBeTcTBUHM €
9TUM TMOJIXOJOM HMMEHHO aKTHUBHOCTh OOYYAIOIUXCS MPU3HAETCS OCHOBOM
JOCTHKEHHS pa3BUBAIOIIUX Iiesiel o0pa3oBaHMs. ODTH 3HAHUS HE MEpenaroTcs B
rOTOBOM BHJIe, a JOOBIBAIOTCA YYallUMHUCS B TpollecCe MO3HABATEIbLHOU
NEeSTENbHOCTH.



OnauM U3 nyTed MOBBINIEHUS MOTHUBALMM M 3(QQPEKTUBHOCTH Yy4eOHOU
JeSITeNFHOCTY B OCHOBHOHM INKOJIE SIBISIETCA BKJIIOYEHHE yYallMXcs B ydeOHO-
UCCJIEIOBATEIbCKYI0O M TPOEKTHYIO JESATEIbHOCTb, KOTOpash MMEET CIIEAYIOIINe
0COOEHHOCTH:

1) menu 1 33124y 3TUX BUJOB JIEATEIBHOCTH YUALIUXCS ONPEICISIIOTCS KaK UX
JUYHOCTHBIMH MOTHBAMH, TaK W COIHAIbHBIMH. OJTO O3HA4YaeT, 4YTO TakKas
NESTENbHOCTh  JIOJDKHAa OBITh  HAlpaBl€Ha HE TOJBKO Ha  IIOBBIIICHHE
KOMIIETEHTHOCTH TOJIPOCTKOB B IMPEIMETHOM 00JacTU OIpeneseHHbIX Y4eOHBIX
JUCLUIUIMH, HE TOJIBKO HA Pa3BUTHE UX CIIOCOOHOCTEN, HO M HAa CO3JJaHUE MPOTYKTA,
MUMEIOIIETO 3HAUUMOCTb IS IPYTHX;

2) ydeOHO-HCCIeI0BaTENIbCKasl U TPOEKTHAs JAEATEIbHOCTh JIOJIKHA OBITh
OpraHHM30BaHa TakuUM 00pa3oM, 4YTOOBI ydalluecss CMOTJIH pPeaJu30BaTh CBOU
noTpeOHOCTM B OOIIEHWHM CO 3HAYUMBIMH, pe(epeHTHBIMH TrpyInamMu
OJTHOKJIACCHUKOB, yuuTenedl u T. A. CTpos pa3iInyHOro poja OTHOLIEHHUS B XOZE
L[EJICHAIIPABJIIEHHOM TMOMCKOBOI TBOPYECKOW M TNPOIYKTUBHOM JEATEIbHOCTH,
HOJPOCTKM OBJIAZIEBAIOT HOPMAaMH B3aUMOOTHOIIEHHM € pPa3HBIMU JIIOJIbMHU,
YMEHHUEM TMEPEXOIUTh OT OJHOTO BHIa OOIICHUS K IPYTOMY, IPHOOPETAIOT HABBIKU
WHIUBHUIYaJIbHON CaMOCTOSATENHHON PabOTHI M COTPYIHUYECTBA B KOJUICKTUBE;

3) opraHuzamms  y4eOHO-HCCIENOBATENIbCKUX M MPOEKTHBIX  padoT
IIKOJIbHUKOB OOECTeUrBaeT COYETaHWE pa3jIMYHBIX BUAOB [O3HABATEIbHON
AeSITeNbHOCTH. B 9STUX BHIax [EATENbHOCTH MOTYT OBITh BOCTPEOOBaHBI
NPAKTUYECKH JIIOOble  CHOCOOHOCTH  MOAPOCTKOB, pPEAJU30BAHbl  JIMYHBIE
HOPUCTPACTUS K TOMY WJIM UHOMY BUJY JE€STEIbHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KoanuectBo yacos JIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM
Ne n/n Konrtpoabunie | Ipakruueckue | (H(poOBLIe)
NMPOrpaMMsbl Bcero
padoThl padoThl o0pasoBaTe/IbHbIC
pecypcsl
1 Beenenune 3
2 Tena u BemecTa 10 4
3 BsaumoneiictBus Ten 10
4 du3znueckue U XUMUYECKHUE SIBJICHUS 11 1 4
(MEXaHUYECKHE M TCTUIOBBIC SBICHHUS )
OBULIEE KOJIMYECTBO YACOB I10 34 1 15
[TPOI'PAMME
6 KJIACC
KonuuecrBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/mn Kontponbnbie | IpakTudeckue  (1H(poBbIe)
NMPorpamMMmsl
Bcero padoThI padoThI odpasoBaTesibHbIE
pecypcbl
Du3HYeCKHe U XUMHYECKHE SIBJICHHS
1 (9MeKTpOMarHUTHEIE, CBETOBBIE, XUMIIECKHE 16 0 10
SIBIICHHS )
2 3emutst — mianeta COTHEUHOH CUCTEMBI 3 0 1
3eMJIst — MECTO OOHMTAaHUS YelIOBEKa 3 0 1
3 YernoBek IOMONHSIET TPUPOLY 8 0 3
B3anmocBs3p uenoBeka u mpupo bl 2 1 0
5 Pesepn 2 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

34

15

Bcero yacos 3a kypc

68

30







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YAEHUKA
1.BBeneHue B ecTeCTBEHHO-Hay4HbIe ITpeaMeThl. EcTecTBo3HaHue. Pu3nKa.
Xumusi. 5—6 knaccol. Yueonuk (aBTopsl: A. E. I'ypeBuy, JI. A. Hcaes, JI. C.
ITonTak).

2.BBenenne B ectecTBEeHHO-Hay4YHbIe MpeaMeThl. EcTecTBO3HaHMEe. DU3HKa.
Xumust. 5 kimace. Pabouast Terpans (aBtopsl: A. E. I'ypeuu, M. B. KpacHos,
JI. A. Hotos, JI. C. Tlonrak).M. IIpocsemienune, 2022, 2023

3.BBeneHue B ecTecTBEHHO-HayuHbIe peaMeThl. EcTecTBo3Hanue. dusuka.
Xumus. 6 knacc. Pabouas Terpaas (aBTopsl: A. E. I'ypeBuu, M. B. KpacHos,
JI. A. Horos, JI. C. [lonTax). M. Ilpocsemienue, 2022,2023
METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

1.ITIporpamma kypca «BBeneHue B €CTECTBEHHO-HAYYHbIE MPEIMETHI.
EcrectBo3nanue» mis 5—6 kiaccoB (aBTophl: A. E. I'ypeBuu, 1. A. Vcaes, JI.
C. IloHTak).

2.BBesenue B ectecTBEeHHO-Hay4YHbIE MpeaMeThl. EcTecTBO3HaHME. DU3HKAa.
Xumusi. 5—6 knaccol. Meroaudeckoe nocodue (aBtopbl: A. E. I'ypeBuy, J1. A.
HUcaes, JI. C. IlonTak).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
NHTEPHET

4.9nexTponHas GpopMa yueOHHUKA.
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