MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MuHucTepcTBo 00pa30BaHUA M MOJIOICKHOM MOJMTUKUA CBepAJIOBCKOM

odJiacTH

YrnpagsiieHue 00pa3oBaHusi APTEMOBCKOI0 rOPoCKOro OKpyra

PACCMOTPEHO
PyxoBoautens kadenpsl
€CTECTBEHHOHAYYHOTO IIUKJIa
MAQOY "Jlunei# Ne

21"

YepuoOpokuHa C. B.

[TpoTokon Nel

ot «30» aBrycra 2023 .

MAOY "JInneit Ne 21"

COI''TACOBAHO

3amecTUTeNb AUPEKTOPA T10
y4eOHO-METOJMUECKOI paboTe

MAOY "JIuneit Ne 21"

Py6uosa JI.H.

[Iporoxoin Nel
oT «30» aBrycra 2023 1.

PABOYAS ITPOT'PAMMA

YTBEPXXIEHO

Jupextop
MAOQY "Jluneit Ne 21"

HBamenenko O. H.
Tlpuxaz Ne64/4
ot «30» aBrycra 2023 r

Y4eOHOro Kypca «BeeHne B eCTeCTBEHHO-HAYYHbIE MPEAMETHI.

EcTrecTBO3HAHUE»

JUIs1 00yUaromuxcs 5 — 6 KjaccoB



MNOACHUTEJIBHASA 3AIIMCKA

«BBeneHne B eCTeCTBEHHO-HAay4Hble TpeaMeThl. EcTecTBo3HaHme» —
UHTETPUPOBAHHBIA KypC Ui MIIQIIIMX IOAPOCTKOB, B COJEP)KaHUU KOTOPOTO
paccMaTpuBarOTCs ITyTH ITO3HAHUS YEJIOBEKOM NPUPOIBI.

N3ydyeHne NaHHOTO Kypca B OCHOBHOM UIKOJIE HANpaBJICHO Ha JOCTUKEHHE
CHEAYIOIINX LIEJEH:

— IPOMNEACBTHKA OCHOB (PM3UKU U XUMHUU;

— NOJyYEHUE YYAIIUMUCSA TPEIACTABICHUNH O METOJaX Hay4yHOro
NO3HaHUS MNpUPOAbI; (HOPMHUPOBAHHE OJIEMEHTAPHBIX YMEHUH, CBSI3aHHBIX C
BBITNIOJIHEHHEM Y4€OHOT0 JJAOOPaTOPHOIO AKCIIEPUMEHTA (MCCIIEI0BaHNUA);

— dbopMupOBaHHE y YYaIIMXCS yCTOMYMBOTO HMHTEpEca K MpeaMeTam
€CTECTBEHHO-HAYYHOTr' 0 IIUKJIA (B YACTHOCTH, K (DU3UKE U XUMUH).

BBenenue ¢u3nku M XMMUM Ha paHHE craguu oOydeHus B 5—6 Kiaccax
TpeOyeT U3MEHEHHUs KaK (POpPMBI U3JI0KEHUS Y4eOHOTO MaTepualia, Tak U METOJIMKU
ero npenogaBanus. [loatoMy ocoboe BHUMaHuEe B MOCOOMH YAEIEHO (POHTATBLHBIM
AKCIIEPUMEHTAIbHBIM 3aanusM. [Ipeanonaraercs, 4To Ba)KHOE MECTO B MPOLECCE
paboThl HaJg KypcoM 3aiiMyT pPHCYHKH pa3JIMYHBIX SBJICHHM, OMNBITOB U
U3MEPUTENbHBIX MpUOOpPOB. bonblIoe KOJIMUECTBO KaueCTBEHHBIX BOIIPOCOB,
UCIOJIb30BaHUE HUTPOBBIX CUTyalludl B MpemnofaBaHUM JOJKHO CIOCOOCTBOBATh
CO3JaHHI0 MHTEpeca yJalluxcs K NpeaMeTy U CTPEMIIEHUIO K €r0 MOHUMAHHUIO.

Conepxkanue Kypca HUMEET OCOOEHHOCTHU, OOYCJIOBJIICHHBIE, BO-TIEPBBIX,
3aJjayaMM  pa3BUTUS, OOyYEHUS U BOCIHUTAHUS yYyallMXcs, 3aJaHHBIMU
COLMAJbHBIMU TpPEOOBAHUSAMHU K YPOBHIO PAa3BUTHUS MX JIMYHOCTHBIX H
MO3HABATEJIbHBIX KAdyeCTB; BO-BTOPBIX, IPEIMETHBIM COJCPKAHUEM CHUCTEMbI
oOIIero cpenHero 0oOpa3OBaHMs; B-TPETbHX, INCUXOJIOTMYECKHMH BO3PACTHBIMU
O0COOEHHOCTSIMU 00y4aeMBbIX.

JlesTenbHOCTHBI TOAXO0A K pa3paboTKe CoAepKaHUs Kypca IO3BOJISIET
pemath B XOJ€ €ro M3y4yeHHUs psj B3aUMOCBSI3aHHBIX 3a/Jay: OOECIeurBaThH
BOCTIpUATHE, TOHMMAaHWE M 3allOMHHAHUE 3HAHWW, CO3[aBaTh YCIOBUS IS
BBICKA3bIBAHUS MOJAPOCTKOM CYKICHUN HAy4YHOTO, HPABCTBEHHOTO, SCTETHYECKOTO
XapakTepa 1o MOBOAY B3aUMOJICHCTBHUS YEJIOBEKa U TPUPOJIBI;, YACTSAThH BHUMAHHE
CUTyallUsiM, TJI€ y4Yalluiics AOJDKEH pasinyaTh yHUBEpCaJbHBIE (BceoOlue) u
YTUJIUTApHbIE LIEHHOCTH; HCIIOJIb30BaTh BCE BO3MOXKHOCTH [UIsl CTAHOBJICHHUSA
MPUBBIYCK CJIEIOBATh HAYYHBIM M HPABCTBEHHBIM MPUHIIMIIAM U HOpMaM OOIIEHUS
U JeATENBHOCTH. TeM cambIM CO3MAI0TCS YCJIOBUS JJIsi MHTErPallii HAyYHBIX
3HaHUU O MPUPOIHBIX CHUCTEMax M JAPYTruX cdep CO3HAHUS: XYHAOXKECTBEHHOH,
HPaBCTBEHHOM, ITPAKTUYECKOMU.

[TonobHoe mocTpoeHHe Kypca HE TOJBKO TIIO3BOJISIET peliath 3aaay,
CBSI3aHHbIE ¢ OOYYEHUEM UM Pa3BUTUEM ILIKOJIBHHUKOB, HO U HECET B ceOe OO0bIION



BOCIIUTATEIBHBIN MOTEHIMAN. BocnuThiBaromas (QyHKIUS Kypca 3aKII04YaeTcs B
GbopMHUpPOBaHUN Yy MIIAIIINX MOJAPOCTKOB MOTPEOHOCTH TMO3HAHUS OKPY’KAIOIIETO
MHpa W CBOMX CBS3€H C HUM: DJKOJIOTHUYECKHM OOOCHOBAaHHBIX IMOTPEOHOCTEH,
WHTEPECOB, HOPM U IIPaBUIL

OCHOBHOE COJZIepKaHHUE Kypca BKJIIOYaeT pa3fenbl: «BBeneHue», B KOTOpoM
JAETCs TIPEICTABICHUE O TOM, UTO U3Yy4aroT (pu3uKka u xumus, «Teia u BemecTBay,
«B3aumopeiictBue Ten», «DU3MUECKHE M XMMHUUYECKHE SBJICHUS», «YEI0BEK M
MIPUPOJIAY.

N3 Bcero KoMILIEKCAa COBPEMEHHBIX METOJOB IMO3HAHUS NMPUPOABI B Kypce
collepKaTcsl CBEJEHUS O HEKOTOPbIX W3 HUX: HaONIOJCHUSX, H3MEPEHUsX,
AKCIIEPUMEHTAX, MOACIUPOBAHUN — W TOKA3bIBAETCA WX B3aUMOCBS3b; JAKOTCA
CBEJICHUS O MpuUOOpax U MHCTPYMEHTAX, KOTOPbIE YEJIOBEK HCIOJB3yeT B CBOECH
IIPAKTUYECKOMN IEATEIBHOCTH.

BrinonHsAs 1mponeneBTUYECKYI0 poOJib, Kypc «BBeneHue B €CTECTBEHHO-
Hay4yHbIC TIpeAMEThl. ECTECTBO3ZHAHUE» COAEPKUT CUCTEMHBIE, & HE OTPHIBOYHBIC
3HaHUs. bonblioe BHUMaHHWE B HEM YAEISAETCS MPEEMCTBEHHBIM CBSI3SIM MEXKIY
HAa4yaJbHOM M OCHOBHOM WIKOJOW, MHTETPAUMM 3HAHWW BOKPYI BENYIIUMX HIEH,
OTIPENEISIIONINX ~ CTPYKTYpPY Kypca M CHOCOOCTBYHOIIMX  (OPMHPOBAHHUIO
LIEJIOCTHOT'O B3IJIsi1a HA MUD.

B kypce paroTcs nepBble NPEACTABIEHUS O TAKUX MOHATHUAX, KAK «Maccay,
«B3aMMOJICCTBHE», «CUJIA», «IHEPTUS», «ATOM», «MOJEKYIa», «XUMHYECKUU
DIEMEHTY.

[TomyyaeMble ydaliMMuUCs CBEAEHUS O BEIIECTBAX U UX MTPEBPALIECHUSIX MOTYT
CJIy’KUTb IIEpBOHAYAJILHOW OCHOBOM JIJIs IOCTENIEHHOTO OCO3HAHUS UJIEU O TOM, YTO
Matepusi U (OpPMBI €€ BUKEHHUS BCErJa B3aMMOCBSI3aHbI, UTO OOBEKTHI MPUPOIBI
00pa3yroT 1E€JIOCTHBIE CUCTEMBI, OTHOCUTEJIBHO YCTOMYMBBLIE, HO B TO K€ BpeMs
JrHaMuuHble. Hapyiienue 3ToM NMHAMUYECKOM YCTOMYMBOCTH CHCTEM MOMKET
MPUBECTH K HEXKENATENIbHBIM NOCHeACTBUAM. OCO3HAHUE ATOM WAEU BAXKHO IS
MOHMMAHMS HKOJIOTUUECKUX TPOOJIEM.

WNHuTterpanusi pa3InyHbIX €CTECTBEHHO-HAYUYHBIX O0JacTel 3HaHHUS OCHOBaHA
Ha MPEJCTABJICHUU O €AUHCTBE MPUPOJLI U OOIIEM JJII BCEX €CTECTBEHHBIX HAyK
METOJI€ TO3HAHUA.

Copnep:kaHue JaHHOTO Kypca CTPOUTCSI Ha OCHOBE JEATEIbHOCTHOTO MOIX0/1A.
BoBneuenue ydamuxcs B pa3HOOOpa3Hyl0 Y4eOHYIO, HCCIEIOBATENbCKYI0 U
MPAKTUYECKYIO JICSITEIBHOCTh SIBJIICTCS YCJIOBUEM IPUOOPETEHUS MPOYHBIX
3HaHWM, TMpeoOpa3oBaHWs WX B YyOEKICHUS W yMEHUS, CTAHOBJICHHS
OTBETCTBEHHOCTH KaK Y€pPThI JINYHOCTH.



OOmiee 4ncIIo 4acoB, OTBEACHHBIX I U3y4eHUsl «BBeneHne B ecTecTBEHHO-
Hay4yHbIe TpeIMeThl. EcTecTBO3HaHMe», cocTaBisieT 68 uacoB: B 5 kinacce — 34 yaca
(1 gac B Henento), B 6 kiacce — 34 Jaca (1 yac B Hezeno).

[lpemyiaraemelii B mporpaMMe TepedeHb JaOOpaTOPHBIX U MPAKTUYECKUX
paboT sBISETCS PEKOMEHAATENbHBIM, BEIOOp MpOBeIeHHs J1a00paTOpPHBIX padoT u
OITBITOB OCYIIECTBIISIICS C Y4ETOM HHIANBHTYyaTbHBIX OCOOEHHOCTEH 00yJaroIuXcs,
00eCneYeHHOCTH 00pa30BaTEIBHOIO MPOIIECcCca.



COAEPKAHUE OBYUYEHUSA

5 KUIACC

1. Beéeoenue

[Ipupona xxuBasi U HeXUBas. SBIEHUS TPUPOIbI. YeT0BEK — YacTh IPUPOIBI.
Bnusnue yenoBeka Ha npupoay. Heo6xouMocTs u3yueHus Ipupoibl U OEpeKHOTO
OTHOIIIEHUS K Heil. OXpaHa NPUPOIbI.

®du3zrka u XuMus — HaykH o npupoje. Yto uzyyaer pusuka. Tena u BeniecTna.
Urto uzyuaer xumusi. Hayunble MeTOABI U3yUeHUs MPUPOJIbI: HAOIIOACHHUE, OIBIT,
TEOPUSL.

3HaKOMCTBO C MPOCTEUIIUM (U3MUECKUM U XUMUYECKUM OOOpYJAOBAHHUEM:
npobupka, Koyida, J1abOpaTOpPHBIM CTakaH, BOPOHKA, MUIETKA, IINaTeNb,
IJIACTMACCOBBIM M METAJNIMYECKH IITAaTUBBI, JepKaTelb g MpOOHPOK.
HarpeBatenbHblii mpubop, ocobeHHOCTH 1aMeHu. [IpaBuiia HarpeBaHust BEeNeCTBa.

W3mepurtenbHble npuOOphl: JIMHEWKa, W3MEpUTENIbHAsg JIeHTa, BECHI,
TEPMOMETP, MEH3ypKa (€IMHHULBI MU3MEpPEHUMW, IIKaja Mpuodopa, LeHa AeJICHUus,
npejen U3MEPEeHU, MpaBuia MoJIb30BaAHMUS).

Jlabopamopnuvie u npakmuueckue pabomaul

3HAKOMCTBO C JJAOOPATOPHBIM 000PYI0BAaHUEM.

3HAKOMCTBO C U3MEPUTEIBHBIMU MTPUOOpaMHU.

Omnpenenenue pazMepoB GU3HUECKOTO TENA.

2. Tena u éewecmea

XapakTepucTUKH Te U BeriecTB ((hopma, 00beM, 1BeT, 3anax). OpraHudeckue
Y HEOPTaHUYECKHUE BEIIECTBA.

TBepnoe, KUAKOE U Ta3000pa3HOE COCTOSHMUS BEIECTBA.

Macca temna. Maccsl pa3IMuHBIX TEN B IPUPOJE. DTAIOH MACChL. BeChI.

Temneparypa. TepmomeTpsl.

JemumocTts BemecTa. Monekyiibl, aToMbl, HOHBI. [Ipencrasienue o pazmepax
4yacTull BenlecTra. J(BmxeHne yactull BemecTBa. CBA3b CKOPOCTH JIBUKEHHUS YACTHUIL
c Ttemmeparypoir. [duddy3uss B TBepAbIX Tenax, IKUAKOCTAX U Trasax.
B3auMopelicTBue 4acTull BEIIECTBA U aTOMOB. [I0SCHEHHE CTPOEHHUSI U CBOMCTB
TBEPJBIX TEJI, )KUJIKOCTEW U ra30B C MOJIEKYJISIPHOM TOUKH 3peHus. CTpoeHue aToMa
Y MOHA.

XUMUYECKHE JIEMEHTHI (KUCIOPO, a30T, BOJOPO/I, KEIE30, ATFOMUHUI, MEb,
dbocdop, cepa). 3Haku xUMHUUECKUX 3JieMeHTOB. [lepuoamdeckas cucrema JI. U.
Menpeieena.

[IpocThie U CHOXHBIE BeHIECTBA (KUCIOPOMA, a30T, BOJA, YIIEKUCIBIM ras,
MOBAPEHHASI COJIb).

Kucnopon. ['openue B kucnopoze.

DoTOCUHTES.



Bonopona. Boznyx — cMmecs ra3os.

PactBopsI 1 B3BECH.

Bona. Boma kak pactBoputenb. OuucTka npupoaHod Boabl. IInoTHOCTB
BELIECTBA.

Jlabopamopuvie u npakmuueckue padomaol

N3mepenne o6beMa KUIKOCTH.

H3mepenne o6beMa TBEPAOTO Tena.

CpaBHEHHE XapaKTEPUCTHUK TE.

HabmroieHue pa3nu4HbIX COCTOSIHUM BEIIECTBA.

W3mepenne Macchl Tela Ha phlYaKHbIX BECaX.

N3mepenne TemriepaTypbl BOJbI U BO3AYyXa.

HabGnronenue 1eamMoCTH BEIIECTBA.

Habmronenue siBnenus nuddys3un.

Habmroienue B3auMOJIEHCTBUSL YacTHI] pa3iMyHbIX BemiecTB. HabmoneHnue
TOpPEHUSL.

OOHapyXeHue KUCI0poa B COCTaBE BO3AyXa.

[IpuroroBneHue pactBopa C ONPENEICHHOW MacCOBOM JOJIEW IMOBapEHHOU
COJIN.

Pa3nenenne pacTBOPUMBIX U HEPACTBOPUMBIX BEILECTB (PUIBTPOBAHUEM.

W3mepeHne miIoTHOCTH BELIECTBA.

3.B3aumooeiicmeue men

N3menenue ckopoctd U GOpMbl TEll MpU UX B3auMojaeucTBuu. JleiicTBue u
IIPOTHUBOJICCTBHE.

Cuna kak XxapakTepucThka B3auMoaeucTtBus. Junamomerp. HproToH —
€MHUIIA U3MEPEHUS CUJIBI.

Nuepnus. [IposiBneHne nHepuuu, TpuMepsl €€ yuera U npuMeHeHus. Macca
KaK Mepa MHEPTHOCTH.

['paBuTalMOHHOE B3aMMOAECUCTBHE. | pAaBUTAIMOHHOE B3aWMOJEHUCTBUE H
Bcenennas. Cuna TskecTd. 3aBUCMMOCTD CHJIBI TSKECTH OT MACCHI.

Hedopmanus. Pazmuunble Buasl gedopmanuu. Cuna ynpyrocTd, ee
HarpaBjeHUe. 3aBUCUMOCTb CHJIBI YIPYTOCTH OT JeopMaIiuu.

Cuna TpeHwusi. 3aBUCUMOCTb CUJIbI TPEHHSI OT CHJIbI TSDKECTH WM KadyecTBa
00paboTku moBepxHOCTeN. Posib TpeHus B nipupoje u TexHuke. CriocoObl yCUJIeHUs
U OCJIa0JICHUS TPEHUSI.

DIeKTpUIeCcKoe B3aNMOJICHCTBHE. OObsicHeHUE AIEKTPUYECKOTO
B3aMMO/JICHCTBUSI HA OCHOBE 3JIEKTPOHHOW TEOPUHU. DIJICKTPU3ALMS TEJI TPEHUEM.
Ilepenaua >JIEKTPUUYECKOrO 3apsjia IPU CONPUKOCHOBEHMH. B3ammonmernicTBue
OJITHOMMEHHO Y Pa3HOMMEHHO 3apsKEHHBIX TET.



MarautHoe B3aumonaeucTBue. lIOCTOAHHBIE MAarHWTHI, WX JACHCTBUE Ha
xene3nple Tena. [lomroca mMarHUTOB. MarHWTHBIE CTPENKH. 3€MJII KaK MAarHur.
OpuentupoBanue no komnacy. [[pumeHeHre noCTOSHHBIX MarHUTOB.

JlaBiieHWE Tella Ha OMNOpY. 3aBUCUMOCTb JABJICHHUSI OT IUIOLIAANA OTOPHI.
[Tackayib — eMHMIIa U3MEPEHHUS IaBJICHUS.

[lepenaua naBieHus KUIAKOCTSIMU W razamu. 3akoH [lackans. [laBnenue Ha
rryouHe xuakoct. CooONIaromuecs: COCyabl, MX MPUMEHEHHUE.

JleficTBUE JKHMIIKOCTEH Ha TMOTPYKEHHOE B HHUX TeJo. ApXuMMenoBa CHJIA.
3aBUCUMOCThH apXUMEOBOM CHIIBI OT POJIa KUAKOCTH U OT 00beMa MOTPYy>KEHHON
YacTH TeJa. Y CIOBUS IJIaBAHUS TEI.

Jlabopamopnvle u npakmuyeckue padomaul

HaOmnronenrie BOSHUKHOBEHUS CUJIBI YIIPYTOCTH MpU JehopMariu.

HabGmronenue pa3nuuHbIX BUIOB AehOpMaIiii.

HccnenoBanue 3aBUCMMOCTH CHJIBI yIpyroctu ot aedopmanuu. M3mepenue
CUJIbI TPEHUSI.

HaGnrogenue 3aBUCUMOCTH HMHEPTHOCTH OT Macchl Tena. M3ydenwue
Pa3JIMYHbBIX BUJOB TPEHUSI.

HabGmronenne B3auMOACMCTBUS HAdJIEKTPU30BaHHBIX Ted. HabOmonenue
MAarHuTHOTO B3aUMOJICHCTBHUS.

Omnpenenenue AaBiIeHUS TEJIa HA OMOPY.

HaOmronenne 3aBUCUMOCTH JJABJICHUS )KUAKOCTH OT TJIyOUMHBI OTPYKEHUSI.

HabGmronenne ypoBHsSI KUAKOCTH B cooOmiaronmxcs cocynax. M3zmepenue
BBITAIKUBAIOIIEN CUJIBL.

OT 4ero 3aBUCHUT BHITAIKUBAIOIIAs (apxuMeioBa) cuiia? BeisicHeHUe yClIoBUS
MJIaBaHuUs TEJ.

4. Qu3zuueckue u xumuyeckue A6/1eHUA

Mexanuueckue sa6nenus.

[TonaTtre 00 OTHOCUTEIBLHOCTH MEXAaHUUYECKOTO ABWKEeHMs. PazHooOpasHbie
BUJIbI MEXaHUUYECKOTO JABMKEHUS (MMPSIMOJIMHEHHOE, KPUBOJIMHEHHOE, TBUKEHUE 110
OKPY>KHOCTH, KoJieOaTesbHOE). MexaHnuecKoe IBUKEHNE B IPUPOIE U TEXHUKE.

[Tyt 1 Bpems aBukeHus. CKOpOCTh IBH>KEHUsI. PABHOMEpHOE, YCKOPEHHOE 1
3aMEIJICHHOE JIBUYKCHUS.

3BYK KaKk UCTOYHUK MH(MOpMauu o0 OKpyxKarIieM Mupe. MicTouHuku 3ByKa.
Konebanue — HeoOXoAMMOE yCJIOBUE BO3HUKHOBEHHUsI 3ByKa. OTpakeHHUE 3BYKaA.
9xo. ['osoc u ciyX, TopTaHp U yxo.

Tennoewvie sagnenus.

N3menenne o6beMa TBEPABIX, KUJAKUX U ra3000pa3HBIX TEJ MPU HATPEBaHUH
Y OXJIQXKIAEHUM. YUET TEIJIOBOTO PACHIMPEHUS U UCTI0JIL30BAHUE €TO B TEXHUKE.



[InaBnenne u oTBepAeBaHue. TasHUE CHEra, 3aMep3aHHE BOJIbI, BBIILIABKA
YyT'yHa U CTaJI, U3TOTOBJIEHUE E€TAJICH OTIIMBKOM.

Hcnapenue xuakoctel. (OxJaxaeHWe KHUIKOCTEW TMpU HCIIAPEHUU.)
Konneuncarus.

Temnonepenaya.

Jlabopamopnwle u npakmuyeckue pabomaol

N3mepeHue nmyTy U BpeMEHU ABUKEHUS.

Boruncienue ckopocTH IBHXKEHHs OpycKa.

HabGnronenne OTHOCUTENBHOCTU JIBUKEHUS.

Habnrogenne HICTOYHUKOB 3BYKa.

HaOnronenne n3aMeHeHus IJIMHBI Tela IPU HarpeBaHUU U OXJIAXKICHUH.

HaGnronenne u3MeHeHuss oObeMa KUAKOCTEHM M Tra30B NPH HAarpeBaHUU U
OXJIQXKCHUU.

HabGmronenue 3a riaBieHHeM CHera.

HaOnronenue ucnapeHus U KOHACHCAIIUU BOJIBI.

PactBOopeHue coyiv U BeIMapUBaHUE €€ U3 PacTBOpA.

OT 4ero 3aBUCHUT CKOPOCTh UCTIAPEHUS KUJTKOCTH.

HabGnronenue oxyiakaeHus >KUIKOCTU TTpH ucnapenuu. Habmoienue Kumnenus
BOJIbI.

HabGnrogenue TemionpoBOJHOCTH BOJbI U BO3AYXa.

6 kiacc

5. dnekmpomaznummnvle agnenus.

DJIEKTPUYECKUM TOK KaK HAMpaBJICHHOE JABUXKEHUE DJICKTPUUYECKUX 3apsiiOB.
Cuna Toka. AMrniepmerp.

AMInep — eauHuIIa U3MEpPEeHHs CUiIbl TOKA. [[OCTOSIHHBIN U IEPEMEHHBIN TOK.

Hanpsoxenue. Bombtmerp. BosibT — ennHULIa U3MEPEHNS HAIPSKEHUS.

Wctounuku Toka: Oarapeiika, akkyMmyJIsaTop, TeHEPaTOp JIEKTPUUECKOTO TOKA
(6e3 paccMOTpEeHUS UX YCTPOUCTRA).

Dnektpuyeckue uenu. [lapannenbHoe U nMocnen0BaTeaIbHOE COSTUHEHUS.

JlevictBus ToKa. TemnoBoe IEMCTBUE TOKA.

Jlammiel  HakanuBaHMS. OJEKTpOHArpeBaTelbHbIE MPUOOPHL. MarHutHoe
JICUCTBHE TOKA.

DJIEKTPOMarHuThl W WX TMpUMEHeHue. JlelicTBMe MarHuTta Ha TOK.
DIIeKTPOABUTATEN. XMUMHUYECKOE ACHCTBHE TOKA.

Ceemoegvie aenenus

CBeT Kak HCTOYHUK WHQPOpMAIUM 4YEJIOBEKa 00 OKpYyKaroleM MHUpeE.
Nctounuku cBeta: 38e37b1, COJIHIIE, JIEKTPUUECKUE JIAMITBI U JP.

[IpsiMmonuHEeHOE pacnpocTpaHeHUe cBeTa, oOpa3zoBaHue TeHe. OTpaxeHue
cBeTa. 3epKaia.



[Ipenomnenue cBeta. JIMH3BI, UX THIBI K U3MEHEHUE C UX MTOMOIIBIO (POPMBI
CBETOBOTO IMyYKa.

OnTudeckue mpuoOOpsI: PoToanmapar, MPOCKITMOHHBIA arapaT, MUKPOCKOTI,
TeJecKon (HazHayeHue nprudopoB, UCIIOIb30BAHKE B HUX JIMH3 U 3€pKal).

['ma3 u oukm.

Paznosxxenue 6enoro ceera B ciektp. Pagyra.

Xumuueckue sa6eHus.

XHUMUYECKHUE PEAKIIUN, UX TPU3HAKU U YCIOBUSA UX MTPOTEKAHMUS.

CoxpaHeHre MacChl BEMIECTBA PU XUMHUECKUX PEAKLIHIX.

Peakunn coenrHeHus u pasnoxeHus. ['opeHne kak peakiuusi COeTMHEHUS.

Oxkcuapl (YIJIEKUCHBIA ra3, HeramieHas HW3BECTb, KBapll); HAXOXJCHHE B
npupojie, puznueckue 1 XMuMUYECKUE CBOMCTBA; TPUMEHECHHUE.

Kucnotel, mpaBuia paboTel ¢ KUCIOTamMH, uX HpuMmeHeHue. OcCHOBaHUSI.
CpoiicTBa 1Ienovei, mpaBwia pabOThl ¢ HUMHU, WX (U3UYECKHUE U HEKOTOpHIE
XUMHUYECKUE CBOMCTBA; MPUMEHEHUE.

Conu (TmoBapeHHas CoJib, CO/Ia, MEJ, MpaMop, U3BECTHSK, MEIHbIA KyIIOPOC U
np.). Haubonee xapakTepHble TPUMEHEHUS COJICH.

HaunbGonee u3BeCTHbIE OpraHMYECKUE BEIIECTBA — YIJIEBOJBI (TJIIOKO3a,
caxapo3a, Kpaxmal), HEKOTOpbIE UX CBOWCTBA, MPUMEHEHHE;, OCJIKH, UX POJb B
JKU3HU YEJIOBEKA, MCKYCCTBEHHAs NUINA; >KUPbI, UX POJb B >KU3HU 4YEJIOBEKa,
WCIIOJIb30BaHUE B TEXHUKE; IPUPOIHBIN a3 U HEPThb, MPOAYKTHI UX MEPEPAOOTKHU.

Jlabopamopnsie u npakmuyueckue paoomol

[TocnenoBaTenbHOE COEAUHEHHUE.

[TapannenbHOE COETUHEHUE.

HaOmronenue pa3auyHbIX JeHCTBUN TOKA.

COopka npocTeniero 3MeKTpOMarHuTa.

JlelicTBrE HA MPOBOJHUK C TOKOM.

CBeT U TEHb.

OTtpaxeHne CBeTa 3epKajoM.

HabGnrogenue orpakxeHus CBETa B 3epKalie.

[Tonyyenune n300paxeHus B MIOCKOM 3€pKaJe.

HabGmronenue 3a mperomMieHeM CBETa.

Hab6nronenue n3obpaxeHuii B IMH3E.

HabGnrogenue ciekTpa COJTHEYHOrO CBETa.

HaOmronenune Gpu3ndecknux U XUMUUECKUX SIBICHUM.

JlericTBrE KUCIOT U OCHOBAHU HA UHIUKATOPHI.

BoisicHeHre pacTBOPUMOCTH COJIEN B BOJIE.

PacnioznaBanue kpaxmarina.



6.HYenosex u npupooa

3emnn — naranema ConHeyHoul cucmemul

3Be3aHOE HEOO: CO3BE3/Us, MIIAHEThl. Pa3BUTHE MpeCTaBICHUN YeloBeKa O
3emiie. ConneuHast cucreMma. CoJitHie.

JIBr>keHune 3eMid: BpalleHUue BOKPYT COOCTBEHHOM OCH, CMEHA JIHS M HOUU Ha
pa3IMUHBIX IUPOTaX, oOpamieHue 3emin Bokpyr CoJiHIla, HAKJIOH 3€MHOU OCH K
MIJIOCKOCTH €€ OpOUTHI, CMEHAa BPEMEH rojia.

Jlyna — cnytHuk 3emnn. ®a3zbl JIyHBI.

H3meHeHne Topu30HTAIBHBIX KOOPAUHAT HEOECHBIX TEJl B TEUYEHUE CYTOK.

3HaKOMCTBO C MPOCTEHIIMMHU aCTPOHOMUYECKUMH MPUOOpAMH: acTPOJSOus,
TEJIECKOIL.

UccnenoBannst kocmuueckoro mnpoctpancta. K. 3. Ilumonkosckui, C. II.
KoponeB — ocHoBatenu coBeTckol kocMOHaBTUKHU. FO. A. ['arapuH — mnepBblii
KocMOHaBT 3emuin. MickyccTBeHHbBIe CITyTHUKY 3emuid. OpOUTabHbIE KOCMUYECKUE
ctanuuu. Kopabmu MHOropa3oBoro wucnoiab3oBanusa. [IporpamMmbl  OCBOCHHS
KOCMOCA: OT€UECTBEHHBIE, 3apyOCKHBIC, MEXKTYHAPOIHBIC.

Jlabopamopnsle u npakmuyeckue pabomaoi

Hab6mronenue 38e3qH0r0 Heda.

Hab6mronenue JIyHbI B TENECKOIL.

Onpenenenne aszumyrta ConHIla ¢ TOMOIIBIO Kommaca. M3roroBneHue
acTpoJIIOUH U OTpeJIeTICHUE C €€ MOMOIIBIO BHICOTHI 3BE3/1.

7. 3emnsn — mecmo odbumanus uenoeexka

Jlutocdepa, MaHTHS, SIPO; YBEINUEHHUE TUNIOTHOCTH U TEMIIEPATypbl 3eMIIU C
riyonHon. 3ydyeHue 3eMHbIX Hep.

I'unpocdepa. Cynoxoactso. MccnenqoBanue MOPCKUX MIyOUH.

Atmocdhepa. AtmocdepHoe nmaBienue, OapomeTp. BiaxkHOCTH BO3yXa,
OTpe/ieNIEHNe OTHOCUTENIBHON BIIAXHOCTU. ATMOC(EpHbIE SBJICHUS, TPOM H
MoustHHsL. OCBOEHHE aTMOC(EphI UETOBEKOM.

Jlabopamopuwie u npakmuueckue padomaol

8.Uenosex oononsem npupooy

Mexanusmbl. Mexannueckasi padota. DHeprusi. CHHTETUYECKHUE MaTepUaJIbl.

MexaHu3Mbl — TIOMOIIHUKHM YejioBeka. [IpocThie MeXaHM3MBbI, pblUar,
HAKJIOHHAS TJIOCKOCTh, TTOJABUKHBIN U HEMOABMKHBIN OJIOKH; UX HAa3HAUYCHUE.

Mexanudeckass paborta, yciaoBUsi €€ coBepiieHus. JKoyabp — eauHuUIa
U3MEpeHUs paboTHI.

Oueprusa. Uctounuku sHepruu. Paznmuunbie Bunbl TommBa. CoiHeyHas
SHEPrusi, €€ pojb IS XKU3HU Ha 3emie. TerioBble JBUTATENIM, JBUraTeld



BHYTPEHHETO  CropaHus; MX IpuUMeHeHue. TeroBble, AaTOMHbIE U
TUAPOIIIEKTPOCTAHLINH.

Co3naHne MaTepualloB C 3apaHee 3aJaHHbIMU CBOWCTBAMM: TBEPJbIE,
YKapONPOYHBIE, MOPO30CTOUKNE MATEPUAIIBI, ICKYCCTBEHHBIE KPUCTAILIIBI.

[TonuMmepsl, CBOICTBA U IPUMEHEHUE HEKOTOPBIX U3 HUX.

BosokHa: npupoaHbIe U UCKYCCTBEHHbIE, MX CBOKWCTBA U IPUMEHEHUE.

Kayuyku u pe3uHa, ux CBOMCTBA U IPUMEHEHHE.

Bzaumoceaszv uenosexa u npupooot

3arpsizHeHue atMocdepsl U ruapochepsl, UX BIUSHUE Ha 3I0POBbE JIOJECH.
KoHTponb 3a cocTostHuEM aTMOoc(epbl U TUIpOChEpHI.

PanunonansHOE ncnonp30BaHue TOILIMBA. VCIonp30BaHne S3HEPTUH PEK, BETPA,
IIPUJIMBOB, TeIIa 3eMiH, d3Heprun CoHIa.

CoBpeMeHHas HayKa U Mpou3BoACTBO. CpelncTBa CBsA3U. 3HAHMS, UX POJb B
KU3HU 4EJIOBEKa U 00IeCTBa.

Kak mronu mo3HaroT okpy»Karomui Mup (Hayka Buepa, CerojHs, 3aBTpa).

VYmpaBiieHHe ~ TPOU3BOJACTBOM:  POJIb  ABTOMATUKH,  DJIEKTPOHUKH.
Komnbrotepuszanus npousBoacTBa. PoOoTsl. Llexu-aBromaThl.

CpenctBa cBsi3U U nepenada nHpopManuu: tenerpad, tenedoH, paaruocBsshb
(pamuocTaHIMs, PAJAMOBOJIHBI, AHTEHHA, MPUEMHHK, TI'POMKOTOBOPUTEH),
TEJICBUJICHUE.

Jlabopamopnvie u npakmuueckue pabomaul

N3mepenne  arMmocdepHoro  maBieHus  OapomeTpoM.  M3roroBiieHme
TUTPOMETPA.

N3ydenune nenucTBus ppryara.

N3ydeHne nercTBUs MPOCTHIX MEXAaHU3MOB.

Boluncnenre MexaHnueckon paboThl.

BripamuBanue kpucrasia.

3HAKOMCTBO C KOJJIEKIIMEH IJIaCTMACC.

3HAKOMCTBO C KOJUIEKIIUEN BOJIOKOH.

Pacno3naBanue OpUpPOAHBIX M XMMHYECKMX BOJIOKOH. V3MeHeHue (QopMel
MOJIMATUJIEHA NPU HarpeBaHuu. M3ydenue nelicTBus TenerpagHoro anmnapara.



IInanupyembie pe3yabTaThl OCBOCHHUS IPOrpaMmMmbl «BBenenue B
eCTeCTBeHHO-Hay4Hble npeaMeThl. EcrecTBO3HAHME)

OcBoenne yueOHOro nmnpeaMera «BBelneHHe B €CTECTBEHHO-HAYyYHbBIC
npeaMeTbl. EcTecTBO3HaHWE» Ha ypOBHE OCHOBHOTO 00Immiero odpaszoBanus (5-6
KJIACChl) JIOJDKHO  OOECMEeYUTh JOCTIKEHHE CIENYIOUUX OOy4aronuMucs
JUYHOCTHBIX, METAMPEIMETHBIX U MIPEIMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIMU pe3yJibTaTaMu HU3y4YeHUs Kypca «BBejeHUE B €CTECTBEHHO-
Hay4dHbIe TIpeIMeThl. EcTecTBO3HaHME SABIISIOTCS:

— pa3BUTHE T[IO3HABATENIbHBIX HWHTEPECOB, HMHTEIICKTYalIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN yUalluXCs;

— dbopMUpOBaHUE MOTUBAIIMU K M3YYEHHUIO B JajbHEWIIeM (PU3UKUA U
XUMUU;

— BOCIINTAHUE OTBETCTBEHHOI'O OTHOIIECHHUS K MPUPOJIE, OCO3HAHUE
HEO0OXOMMOCTH 3aIlIUTHI OKPYKAIOLIEH CPEJIbl;

— dbopMupOBaHUE TUYHOCTHOTO OTHOIICHUS APYT K JIPYTY, K YUUTENIO.

MertanpeIMeTHBIMU pe3yJibTaTaMU U3YUCHHS Kypca SIBIISIOTCS:

— OCBOCHHUE MPUEMOB HCCIICIOBATEIHCKON NEATEILHOCTH (COCTABICHUE
J1aHa, UCTOJIb30BaHNUEe MPUOOPOB, GOPMYITHPOBKA BHIBOJIOB U T. I1.);

— dbopmupoBaHUe MPUEMOB PabOTHI ¢ HHPOPMAIIUEH, TPEJCTaBICHHON B
paznuuHoi hopme (Tadaulbl, rpadUKy, pPUCYHKH U T. 11.), HA Pa3JIMYHBIX HOCUTEJISIX
(xauru, Uarepuer, CD, nepuoandecKue U3JaHus U T. 11.);

— pa3BUTHE KOMMYHHMKATUBHBIX YMEHUH W OBJIAJICHUE OMNBITOM
MEXJIMYHOCTHOM KOMMYHUKaIMKM (BEACHHE AHCKYCCHH, paboTa B TIpyImax,
BBICTYIUJICHHE C COOOIICHUSIMU U T. I1.).

[IpenMeTHBIMU pe3ysibTaTaMU H3Yy4E€HUsI Kypca «BBejeHue B €CTEeCTBEHHO-
Hay4HbIC npeIMeThl. EcTecTBO3HAHMEY SIBISIOTCS:

— OCBOEHHE 0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHUI, HEOOXOIUMBIX IS
JAJbHEUIIIETO N3YYEHUS CUCTEMATUYECKUX KyPCOB €CTECTBEHHBIX HAYK;

— dbopMUpOBaHUE PIIEMEHTAPHBIX UCCIEAOBATEILCKUX YMECHUMH;

— NPUMCHEHUE TIOJYYCHHBIX 3HAHUA W yMEHUM JUIS  PEIICHUS
MPAKTUYECKUX 3a/1a4.

ObecnieunTh AOCTWIKEHUE TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MTPOTPaMMBbI, CO3AaTh OCHOBY JIJISI CAMOCTOSATEIHLHOTO YCIIEITHOTO
YCBOGHMsSI OOy4YalOIIMMHUCS HOBBIX 3HAHWH, YMEHUW, BHJIOB M CIOCOOOB
JEATEIIbBHOCTH JOJKEH CHCTEMHO-IEATEeNIbHOCTHBIA MOaX0A. B cOOTBETCTBUM C
TUM TIOJXOJIOM HMEHHO aKTHBHOCTh OOYYAIOIIUXCS TPU3HACTCS OCHOBOM
JOCTIDKEHUSI Pa3BUBAIONINX IIeJiel 00pa3oBaHMs. JTH 3HAHHS HE TEPENaroTCs B
TOTOBOM BHJIe, a JOOBIBAIOTCS YYalIUMHUCS B TMPOIECCE IMO3HABATEIbHON
NEeSATETbHOCTH.



OnaHuM U3 TyTed MOBBIIIEHUS MOTHBAlMU W 3(PQPEKTUBHOCTH y4eOHOU
JEATEIbHOCTH B OCHOBHOM WIKOJIE SIBJISIETCSI BKIIFOUEHHE Y4YalllMXCAd B Y4€OHO-
MCCJIEIOBATENBCKYI0O U IMPOEKTHYIO JEATEIbHOCTb, KOTOpas HMEET CIEIyIOLUe
OCOOEHHOCTH:

1) nenu 1 3a1a4M 3TUX BUJOB JIEATEIBHOCTH YUALIUXCSI OIPEIEIIAIOTCS KaK UX
JUYHOCTHBIMM MOTHMBAMH, TaK M COLMAJIbHBIMA. OJTO O3HAYaeT, 4YTO Takas
NESTENIbHOCTh  JOJDKHA OBITh  HampaBieHa HE TOJBKO Ha  TIOBBIIICHHE
KOMIIETEHTHOCTH MOJPOCTKOB B IPEAMETHON 00JaCTH ONpeAeNIEHHBIX Y4eOHBIX
JUCLMILUINH, HE TOJIBKO Ha pa3BUTHE UX CIIOCOOHOCTEN, HO U HA CO3JJaHUE MTPOJIyKTa,
UMEIOLIET0 3HAUUMOCTb JUISl IPYTHX;

2) yueOHO-HCCIeIoBaTeNIbCKass M MPOCKTHAS JEATEILHOCTh JOJKHA OBIThH
OpraHM30BaHa TakUM oOO0pa3oM, YTOOBI y4alllhecs CMOTJIM peaJu30BaTh CBOU
NOTPEOHOCTM B OOIIEHWHM CO 3HAUYUMBIMHM, pe(QEepeHTHBIMU TpyHIaMu
OJTHOKJIACCHUKOB, yuuTened u T. A. CTposi pa3nu4yHOro poJa OTHOLIECHHS B XOZE
LIEJICHAIIPABJIICHHOW ITOMCKOBOW TBOPYECKOM W IPOAYKTUBHOW JIESITEIBHOCTH,
NOJPOCTKM OBJAJICBAIOT HOPMaMH B3aUMOOTHOUIEHUH C pa3HbBIMU JIIOJbMH,
YMEHUEM NEPEXOAUTH OT OJTHOTO BUJIa OOLIEHUS K IPYyromMy, IpuoOpETatOT HaBbIKU
VH/IMBUIYAJIbHON CaMOCTOSTEIbHONW pabOThl U COTPYAHUUECTBA B KOJJICKTUBE;

3) opraHuzauMs  y4eOHO-HCCIENOBAaTEIbCKUX UM MPOEKTHBIX  padoT
IIKOJIbHUKOB 00ECIIEUYMBAET COYETAHHE pAa3JIMYHBIX BHJIOB ITO3HABATEJILHON
NeATeNbHOCTH. B 3THUX BuAax JEATEIbHOCTH MOTYT OBITh BOCTPEOOBaHbBI
OPAKTUYECKU JIIOObIe  CIIOCOOHOCTM  IMOAPOCTKOB, PpPEaIN30BaHbl  JINYHbIE
OPUCTPACTUS K TOMY WM UHOMY BUY €S TEIBHOCTH.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
Kouun4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (UH(pOBbIE)
NMPOrpamMMbl Bcero
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
Beenenue 3
Tena u BemecTBa 10 4
3 Bszanmoneiictus Ten 10
4 dusnyueckre 1 XUMHIECKUE SBICHHS 1 1 4
(MexaHMYEeCKHE U TETUVIOBbIE SBJICHUS)
OBULIEE KOJIMYECTBO YACOB I10 34 1 15
[TPOIT'PAMME
6 KIIACC
KoumnuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m Konrpoabubie Ipakruueckue (UH(poBbIe)
MPOrpamMmmbl
Bcero padoThI PadoThI oOpa3oBaTesbHbIE
pecypcbl
OuznyecKkre 1 XUMHIECKHE SIBICHUS
1 (37eKTpOMAarHUTHBIE, CBETOBBIE, XUMUYECKUE 16 0 10
SIBIICHUST )
2 3emiis — 1aneTa COTHEYHOM CUCTEMBI 3 0 1
3eMJIst — MECTO OOUTaHHA YeIOBeKa 3 0 1
3 Yesi0BeK JOTONHSET TIPUPOLY 8 0 3
B3aumocBs3b uenoBeka u NpupoabI 2 1 0
5 Pezeps 2 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero yacos 3a kypc

34

68

15

30






YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
1.BBenenue B ecTecTBEeHHO-HaY4YHbIe npeameThl. EcTecTBo3Hanue. dusuka.
Xumus. 5—o6 knaccel. Yueonuk (aBTopsl: A. E. ['ypeBuy, /. A. Ucaes, JI. C.
ITonTak).

2.BBenenue B eCTeCTBEHHO-HAay4YHbIE peaMeThl. EctecTBo3Hanue. dusnka.
Xumus. 5 knacce. Pabouas Terpaas (aBropsl: A. E. I'ypesuu, M. B. KpacHos,
JI. A. Horos, JI. C. Ilonrtak).M. IIpocBemenue, 2022, 2023

3.BBenenue B ecTecTBeHHO-Hay4YHbIe npeaMeThl. EctectBo3Hanune. dusuka.
Xumust. 6 knacc. Pabouast Terpans (aBropsl: A. E. I'ypeBuu, M. B. KpacHos,
JI. A. Hotog, JI. C. ITonTak). M. IlpocBemenue, 2022,2023
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1.ITporpamma kypca «BBefieHHE B €CTECTBEHHO-HAYYHbIE TTPEAMETHI.
EcrtectBo3nanue» mis 5—o6 knaccoB (aBtopsl: A. E. I'ypesuuy, [I. A. Hcaes, JI.
C. [lonTak).

2.BBenenue B ectecTBeHHO-HayuHbIe npeaMeThl. EcrecTBo3nanue. dusuka.
Xumus. 5—6 knaccel. Metoaudeckoe mocoowue (aBTopsl: A. E. I'ypesuuy, /1. A.
Ucaes, JI. C. ITonTax).

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

4.9nexTponHas ¢popma yueOHHUKA.
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