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[TOACHUTEJIBHAA 3AIINCKA

Hacrosmas paboyasi mporpaMmma coctaBjieHa B cOOTBETCTBUHU ¢ TpeboBaHusaMu PI'OC Ha
ocHOBe aBTOpckoi mporpammbl A.E. I'ypeBuu, [.A. HUcaes, JI.C. [loHTak, BKIIOUYEHHOU B
nepeyeHb MporpaMm ajsi 001eo0pa3zoBaTeNbHBIX YUPEXKICHUN, U METOJAUYECKOTO OCOOUS
«Duszuka. XuMus. 5-6 KIaccel» ¢ OMopoi Ha yueOHUK «BBeneHne B €CTeCTBEHHO-HAYUYHBIC
npeametsl. Pusnka. Xumus. 5-6 kinace» ALE. I'ypesuu, J1.C. Ucaes, A.C. [lonTak.

Coneprxanue mporpaMMbl IMEET OCOOCHHOCTH, OOYCIIOBJICHHBIE, BO-TIEPBBIX, 3aJauaMu
pa3BuTHS, 00yUEHUS U BOCIIUTAHUS YUAIIMXCs, 3aJaHHBIMHA COIIMAILHBIMHI TPEOOBAHUSIMU K
YPOBHIO Pa3BUTHS UX JIMUHOCTHBIX U MMO3HABATEJIBHBIX KAYECTB; BO- BTOPBIX, MPEIMETHBIM
COJZIep)KaHUEM CHCTEMBI OOIIEr0 CpeaHEero oOpa3oBaHUs; B-TPEThHX, MCUXOJIOTMYECKUMH
BO3PACTHBIMU OCOOCHHOCTSIMU 00y4YaeMbIX.

[Iporpamma BKJIIOYAET MOSCHUTENIBHYIO 3alUCKy C TpeOOBaHUAMH K pe3yJbTaraM
00y4eHHS; CoZlepKaHNe Kypca ¢ TIEpEeUIHEM pa3/IelioB; IPUMEPHOE MTOYPOIHO-TEMATHUECKOE
MJIAHUPOBaHUE C YKa3aHUEM MHHUMAJIBHOTO YMCIa 4acOB, OTBOAMMBIX Ha WX H3YYCHHE,
OTpeIeIECHUEM OCHOBHBIX BHJIOB y4EOHOM JEATEIbHOCTH IIKOJIHbHUKOB; PEKOMEHIAINH 10
OCHAIICHHUIO Y4eOHOTO0 mpoI1iecca.

OO61as xapakTepucTuKa yueOHOro npeamera

«BBenenue B CCTCCTBCHHO-HAYYHbBIC  TIPCIMCTHI. ®uzuka. XuUMHA» —
I/IHTerI/IpOBaHHHﬁ KypCc M1 MIaaAmuMx IHIOAPOCTKOB, B COACPIKAHHU KOTOPOTO
paccMaTpruBarOTCA ITYTHU MO3HAHUS YCJIOBCKOM ITPUPOABI.

W3ydyeHre NaHHOTO Kypca B OCHOBHOM LIKOJIE HANpaBiI€HO Ha JOCTUKEHHE CIETYIOIIUX

neneit: O mponeneBTHKa OCHOB (PU3UKU U XUMHH;

— TMOJy4YEHUE YYalulUMHUCA NIPEACTABICHUM O METOJaX HAay4HOro ITO3HAHWs IHPUPOJIBI;
(hopMHpOBaHHE 3JIEMEHTAPHBIX YMEHUH, CBA3aHHBIX C BHIIIOJIHEHUEM yueOHOro 1a00paTopHOTo

IKCIIEPUMEHTA
(uccnemoBanus);

— q)OpMI/IpOBaHI/IC Y yqaluxcs YCTOﬁQHBOFO HHTEpECA K MPpEAMETaM €CTECCTBECHHO-HAYYHOT'O

[IUKJIA (B YACTHOCTH, K GU3HKE U XUMHUH).

BBenenue Qu3uku ¥ XMMHUM Ha paHHEW cTaauu oOydeHHs B 5—6 Kjaccax TpedyeT
W3MEHEHHUS Kak (GOpMbI U3JOKEHUS y4eOHOro wmarepuana, TaK U METOAUKH ero
npenofaBanus. [loaToMy ocoboe BHUMaHHE B Tporpamme yaelneHO (POHTATbHBIM
SKCIIEPUMEHTAIBHBIM 33MaHusM. [Ipeamnonaraercs, 4To BaxHOE MECTO B Mpoliecce padoThl
HaJ KypcoM 3aliMyT PUCYHKH Pa3jIHYHBIX SBICHHUH, OMBITOB U U3MEPUTEIHHBIX MPUOOPOB.
Bonpiioe komMuecTBO KayeCTBEHHBIX BOIMPOCOB, HCIOJB30BAHWE WIPOBBIX CUTYallMid B
MpernoaBaHu JOJKHO CIIOCOOCTBOBATh CO3JAHUIO0 MHTEpPECA YUaIMXCs K TMPEaMETy H
CTPEMJICHHIO K €r0 TOHUMAaHHUIO.

Jessmenvrocmmuulil n00X00 K pa3pabOTKe COJEpKaHMS Kypca MO3BOJISAET PElIaTh B XOE
€ro MU3y4YCHHA pPAO B3aUMOCBSA3AaHHBIX 3aday: oOecrieunBaTh BOCIIpHUATUC, TTOHUMAHUC U
3alIOMHUHAHUEC 3HaHHI>i, Co3aaBaTb YCIOBUA MJIA BBICKA3bIBAHUS IMOJPOCTKOM CY)I(}IGHHI;'I
Hay4YHOT0, HPaBCTBEHHOTO0, 3CTETUYECKOT0 XapaKTepa 110 MOBO/TY B3aHMOJICHCTBHS YeIIOBEKA
U OpUupoJbl; YACIATH BHHUMAHHUC CHUTyalludaM, T/€ yanIHfICﬂ JOJDKEH pasjinydaTtb
YHUBEpCalbHbIC (BCEOOIINE) U YTUIUTAPHBIC IICHHOCTH; UCIOJIB30BAaTh BCE BO3MOXKHOCTH
AJI1 CTAaHOBJICHHA NPHUBBIYCK CJICI0BATH HAYUYHBIM U HPABCTBCHHLIM IIPUHIKUIIAM U HOpMaM
OOlIeHHs] U JEeSATeNIbHOCTH. TeM caMbIM CO3JAr0TCSl YCIOBHUS JUIsl MHTETpallMi HayYHBIX



3HaHUH O MPUPOJHBIX CUCTEMAX U IPYruX chep CO3HAHUS: XYA0KECTBEHHOMU, HDaBCTBEHHOM,
MPaKTUYECKOM.

[TonobHoe mocTpoeHHe Kypca HE TOJBKO MO3BOJISET pellaTh 3aJaud, CBSI3aHHBIE C
oOydyeHHeM M pa3BUTHEM IIKOJIHHUKOB, HO U HeceT B cebe OOoJbLION BOCIHUTATEIbHBIN
noteHuuan. BocnureiBaromas QyHKIHS Kypca 3aKkioyaeTcss B GOPMUPOBAHUN Y MITAIIINX
MOJIPOCTKOB TOTPEOHOCTH TIO3HAHMSI OKPYXKAIOMIETO MHUpPAa U CBOMX CBS3€H C HHUM:
IKOJIOTHYECKH 00OCHOBAHHBIX MTOTPEOHOCTEH, MHTEPECOB, HOPM U ITPABUIL.

OcHOBHOE coJiepKaHUE MPOrPAMMbI BKJIFOYAET pa3iesibl:

«BBenenne», B KOTOPOM JaeTcs MPEJICTABICHUE O TOM, UTO M3y4aroT Gu3nka u xumusi, «Tena u
BelecTBay, «BzaumopeiictBue Ten», «DH3NUECKHE M XUMHUYCCKHE SBJICHUSI», «UenoBEeK M
MIPUPOJIAN.

N3 Bcero KOMIUIEKCAa COBPEMEHHBIX METOJOB MO3HAHMS NPHUPOJBI B Kypce COAEpKaTcs

CBEICHHS O HEKOTOPBIX U3 HUX: HAOTIOJCHUSIX, H3MEPEHUSX, IKCTIEPUMEHTAX, MOJICTTHPOBAHHUH

U TIOKa3bIBACTCS MX B3aUMOCBS3b; JAIOTCS CBEJIEHHUS O MpUOOpax M MHCTPYMEHTaxX, KOTOphIE
YEJIOBEK UCIOJIB3YET B CBOEH MPAKTUYECKOMN NEATEIBHOCTH.

BeInonHss nporneneBTHYecKyro poilb, Kype «BBeeHrne B eCTECTBEHHO-HAay4YHbIE IIPEIMETHI.
EcrecTBO3HAaHME» COAECPKUT CUCTEMHBIE, & HE OTPBIBOYHBIEC 3HAaHUA. bOJbIIOE BHUMAaHKE B HEM
YAENIAETCS IPEEMCTBEHHBIM CBS35IM MEKJy HAadaJlbHOM M OCHOBHOM IIKOJIOW, HMHTErpanvu
3HAHUW BOKPYr BEAYLUIUX WJEH, ONpEeNesIIoIMX CTPYKTYpy Kypca M CIIOCOOCTBYIOIIMX
(OpMHPOBAHHUIO LIEJIOCTHOTO B3IVIs/1a HA MUP.

B kypce narorcs nepsble NpeCTaBICHUs O TAKUX MOHATHAX, KaK «Maccay, «B3aUMOJICHCTBHEY,
«CHJIa», «QHEPTHS», «aTOMY, «KMOJIEKYJa», «XUMUYECKUN IJIEMEHT».

[Tonyyaemble y4amMMHUCS CBEIEHHs O BEIECTBAX M UX IPEBPALICHUSAX MOTYT CIIYKUTh
IIepBOHAYaAJIbHOI OCHOBOM /JIsl 110~ CTEIIEHHOTI'O OCO3HAHUS MJIEU O TOM, YTO MaTrepus u Gpopmbl
ee JIBIYKEHUS BCEerJa B3aUMOCBSI3aHbl, YTO OOBEKTHI MPUPObl 00Pa3yIOT LEIOCTHBIE CUCTEMBI,
OTHOCHUTEJIBHO YCTOWUYMBBIE, HO B TO K€ BpeMs JUHaMU4Hble. Hapynienue 3Toil AMHaMU4ecKon
YCTOMYMBOCTU CHCTEM MOJKET NMPUBECTH K HEXeNaTeabHbIM mociencTBusM. Oco3HaHHe ATOU
UJeH Ba)KHO ISl IOHUMAHUS KOJOTUYECKUX MTPOOIIEM.

WHuTerpanusi  pasiuyHBIX ~ €CTECTBEHHO-HAYYHBIX oOOJlacTeli 3HaHUS OCHOBaHa Ha
MPEJICTAaBICHUH O €IMHCTBE MPUPO/IbI U OOLIEM JUIsl BCEX €CTECTBEHHBIX HAyK METOJE MO3HAHUS.

CopepxaHue JaHHOTO Kypca CTPOMTCS Ha OCHOBE JEATEIBHOCTHOIO Noaxonaa. Boneuenue
yyaluxcst B pa3HOOOpa3Hyl0 yuyeOHYI0, UCCIEI0BATEIbCKYI0 U MPAKTHUUYECKYIO AEATEIbHOCTD
SBJISICTCA YCJIIOBUEM HPUOOpETEeHHUs! MPOYHBIX 3HAHWUU, MpeoOpa3oBaHUsA MX B YOSKICHUS U
YMEHUs, CTAHOBJICHUS OTBETCTBEHHOCTH KAaK YEPThI INYHOCTH.

Mecto npeamMeTa B y‘le6HOM I1J1aHC

Kypc paccunran Ha 68 y4eOHBIX YacoB, B TOM 4ucIe B 5, 6 kinaccax mo 34 yueOHBIX daca
u3 pacueta | yueOHBIN Yac B HEAETIO.

B cooTBeTcTBHM ¢ yueOHBIM MIIaHOM Kypcy «BBeeHre B eCTeCTBEHHO-HAyUHbIE TIPEIMETHI.
®uznka. Xumus» NpeaecTByeT Kype «OKpyX)aroluid MUP», BKIIOYAIOUIUNA HEKOTOPbIE 3HAHUS
u3 obnactu (pU3MKK, XUMUU, aCTPOHOMHH. B CBOIO ouepens, comepxkaHue Kypca «BBenenue B
€CTECTBEHHO-HAyuUHble TpeaMeThl. EcTecTBO3HaHUE», SIBISASACH MPOMEACBTUUYECKUM, CIIYXKUT
OCHOBOI1 JIJIs1 TOCJEIYIOIIETO U3YYeHHsI KypcOB (PM3UKU U XUMHUU B OCHOBHOM IIKOJIE.

Pe3yabTaThl 0CBOEHHS Kypca




JInyHOCTHBIMHU pe3yabTaTaMM H3yueHUsl Kypca «BBelneHue B €CTECTBEHHO-Hay4YHbIE
PEIMETHI.
®usnka. XuMus» SBISIOTCS:

— pa3BHUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYabHBIX U TBOPUYECKHUX CIOCOOHOCTEMH

yUanmxcs;

— ¢opMUPOBaHKE MOTHBAIIMH K U3YYCHHIO B TalbHEHIIIEM (DU3UKU U XUMHUH,

— BOCIIUTAaHUE OTBETCTBEHHOT'O OTHOIICHHSI K PUPOE, OCOZHAHNE HEOOXOAMMOCTH 3aIUTHI
OKpYKarolleu Cpeibl;

— ¢opMUPOBAHUE JIMYHOCTHOTO OTHOIIEHUS JAPYT K APYTY, K YIUTEIIO.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM H3yUYCHUS Kypca SBISIOTCS:

— OCBOGHHE TIPUEMOB HCCIIEOBATENILCKOM  JESATeNbHOCTH  (COCTaBlIiEHUE IUIaHA,
UCIOJIb30BaHue NpUOOpoB, HOPMYIHPOBKA BHIBOJIOB U T. 11.);

— (hopmupoBaHHe MpUeMOB padOTHI ¢ HH(OPMaLME, TPEACTaBICHHON B pa3InyHON Gopme
(Tabmuupl, rpaduky, PUCYHKA U T. 1.), HA pa3nu4HbIX Hocutensx (kuuru, Wutepuer, CD,
NePUOANYECKUE U3AHUS U T. 11.);

— pa3BUTHE KOMMYHUKATHBHBIX YMEHHI U OBJIaJICHUE OMNBITOM MEXJIMYHOCTHOMN
KOMMYHHUKAINH (B€ACHHUE TUCKYCCUH, paboTa B TPYIIax, BHICTYIUICHHE C COOOIICHUSIMH U T. [1.).

[IpenmeTHbIMH pe3yJbTaTaMH H3ydeHHUS Kypca «BBeleHHe B ecCTeCTBEHHO-HAYYHBIE
npeaMeThl. EcTecTBO3ZHAHUE) SIBIISTFOTCS:

— OCBOCHHE 0a30BBIX €CTECTBEHHO-HAYUYHBIX 3HAHHWH, HEOOXOJMMBIX ISl JAITBHEHUIIETO
W3YYCHHUS CUCTEMATHUYECKHUX KYPCOB €CTECTBEHHBIX HAYK;

— (opMUPOBAHUE IIIEMEHTAPHBIX UCCIICIOBATEIILCKUX YMEHU;

— MPUMEHEHUE MOTYYCHHBIX 3HAHUIM U YMEHUH JUIA pellleHus] MPaKTHUECKUX 3a7a4

COAEPKAHUE OBYUEHMUSA

5 KIIACC Pa3pnea 1. BBeaenue

[Ipupona xuBasg u HexuBasd. [loHsATHE O sIBIEHMAX Npupoabl. YelnoBek —
4acTh NPUPOJIBI, 3aBUCUT OT Hee, mpeodpasyer ee. HeoOxomumocTh u3yueHuUs
npuponsl. dusmka M XUMHUST — HAaykKd O Tmpupoje. Tema M BelIECTBa.
Mmuoroobpasue sBieHuil mnpuponbl. Duzuveckue SBICHUS: MEXaHUYECKHe,
TEIJIOBbBIE, DIIEKTPOMAarHUTHBIE, CBETOBBIE.

XAMHYECKHE  SBJIEHMS —  MpeBpalieHus  BemecTtB. [IpupoaHsie,
HCKYCCTBEHHBIE M CHUHTETHYECKHE BemlecTBa. OnucaHue SIBIEHUN NpPH- POJIbI B
auTeparype U UcKyccTBe. HayuHblii MeToa M3ydeHUs MpUpOjibl: HAOIIOJEHUE,
OIBIT, TEOPUSL.

JlaGopatopHoe o0opyaoBaHue, MITaTUBLI. [IpaBuia mojap30BaHus U MpaBUIIa
0€30IaCHOCTH.

Posb m3Mepenuii B Hay4yHbIX HCCIENOBAHUSAX M B MpakTuke. [Ipocreiimme
U3MEPUTEIIbHBIE TPUOOPHI U MHCTPYMEHTHI: JIMHEHKa, U3MEpUTENbHas JICHTA,



MepHbIN nUInHIp, Bechl. lllkama mpubopa: 1eHa JeneHus, mpeaena u3MepeHHil.
ANTOpUTM HaXOXACHUS LEHBI JEICHUS LIKAJbI U IIPEIeia U3MEPEHUN.

JlabopamopHuvie pabombi:
«Omnpenenenue pazMepoB Tenay, «M3Mepenne oobeMa KuIKocTHY, «M3meperue
o0bema TBEpPIOro TEay.

Tucomennwiii onpoc «BeneHue»
Pa3nen 2. Teaa. BemiecrBa. UX cBolicTBAa

XapakTepUCTUKU TEN U BElIeCTB: (hopma, 00beM, LIBET, 3anax. OpraHuveckue
1 HEOPraHWYECKHUE BEILIECTBA.

TBepnoe, )xuIKOe U Ta3000pa3Hoe coCTOsAHUSA BellecTBa. CoxpaHeHne GopMbl
n o0beMa TBEPABIMU TEJIAMU, COXpPaHEHHME 00beMa U HECOXpaHEHUE (POpPMBI
KHUJIKOCTSAMHU, HecoxpaHeHue (opMbl U 00beMa razamu. lIpusHaku (uznyuecKux
SBJICHUU.

Macca. IlepBele mpencTaBiIeHUsT O Macce Kak O KOJMYECTBE BEIIECTBA.
HeobxoaumocTh n3mepeHus: Maccbl. Mepbl M 3TajJoH Macchl. Phlua)kHble BECHI,
npaBuiia paboThl C HUMHU.

TemnepaTypa Kak Ba)KHash XapaKTEpPUCTUKA Tl U BEIIECTB, Pa3IUYHBIX
ABJIeHUN npupoasl. 3mepenue temnepatypsl. TepMoMeTpbl, npaBuia padoThI ¢
HUMU. OCOOEHHOCTU KOHCTPYKIIMU MEAUIIMHCKOTO TEPMOMETPA.
3HauCHHWE 3HAHWUW O CTpoeHuM BemecTBa. JlenmuMocTe BemecTBa. CTpoeHHe
BEILIECTBA: MOJIEKYJIbI, aTOMBI, HOHBI. [IpencraBienne o pa3mepax 3TUX YaCTHUL.

Crpoenue mousekyn. Juddy3us B razax, )KHUIKOCTSIX M TBEPJIbIX Teax.
JIBmkeHne dacTull W TeMmneparypa Tell. Jloka3zarenbCcTBa CyLIECTBOBAHUS
NPUTSDKEHUST M OTTaJKMBAaHMS MEXAy dvacTuiamu. CTpoeHue TBEpAbIX Tell,
KUJIKOCTEW, Ta30B HA OCHOBE 3HAHUI O CTPOCHUHU BEIIECTBA.

D. Pesepdpopn — co3garens IJIaHETApHOM MOJIENIM CTPOSHHS aToMa.
Ctpoenue aroma. 3apsiibl IPOTOHOB M 3JIEKTPOHOB, UX B3aUMOJCUCTBUE, 3apsi
sapa. CrtpoeHue aroMoB Bojopoja, Tenus, Jutus. OOpa3oBaHHE HOHOB.
XUMHUYECKUE DJIEMEHTHI KaK IPYIIIbl aTOMOB C OJJMHAKOBBIM 3apsJIOM siapa. 3HaAKU
XUMHUYECKUX 3JIEMEHTOB. [lepronnyeckas cucrema XuMuueckux 3yemeHToB /. U.
MenneneeBa. Homepa XMMHUYECKMX JJEMEHTOB. XHWMHUYECKHE 3SJIEMEHTHI B
pUPOJE.

BemectBa npocteie u ciioxHbie. DOpMyITbl XUMHUYECKUX BEILIECTB.
Mecrto kucnopona B llepuoamueckoil cucreMe XMUMHAYECKUX diemeHToB . WM.
MengeneeBa, ero 3Hak, Homep. Kucnopon. Coenunenus kucmoponaa. IIpoctoe
BEIIIECTBO KUCJIOPO/I, €r0 CBOMCTBA M 3HaUYCHUE IS )KU3HU Ha 3emiie. DoTOoCUHTE3.
I'openue B kucnopozue.



Mecto Bomopoaa B nepuoandeckoit tadnuie /[. 1. Menneneesa, ero 3Hak,
HoMmep. Bomopon B mpupone. IIpocToe BemiecTBOo BOAOPOA: €r0 MO- JIy4YEHHE,
CBOMCTBA, paCIpPOCTPAHEHUE B MpHU- POAE, MPUMEHEHHE, 3HaueHne. CoeMHeHUs
BOJOpPOJA.

Boga: crpoenune MmoisieKyasl Bojabl. CBOMCTBa BOJBI, €€ paclpOCTPAHEHUE B

npupojie, 3HaueHue. Mcrnoib30BaHWE BOABI B HAPOAHOM XO034iicTBe. Boma kak

pactBoputeib. PuinbTpoBanre. OXpaHa BOJHBIX PECYPCOB.

PactBOpHsI B nipupoie, TeXHUKE, ObITY. PacTBOpuTENh U pacTBOPsieMOE BEIIECTBO.

NctuaHabIE pacTBOPHI M B3BECU. MaccoBas 1015 BEIECTBA B PACTBOPE.
[I1OTHOCTP KaK XapaKTepUCTHUKA BEILIECTBA.

JlabopamopHvie pabombi:
«CpaBHEHHE XapaKTepUCTUK Ten», «HalmroneHue pa3inyHbIX COCTOSIHUN
BelllecTBay, «I3MepeHre Macchl Tejla Ha phlYakKHBIX BEcax»,

«M3mepeHue TeMiepatypbl BoAbl U Bo3ayxa», «HaOmropenue neammoctu
BelecTBay, «Habmonenue sBinenuit nuddysumn», «Habmronenre B3auMoaeicTBUs
YaCTHI] Pa3JIMYHBIX BEILIECTBY,

«Habmonenne  ropenusi», «OrmnpeneneHUe  pPacTBOPUMOCTH  BEILECTB
¢unabTpoBaHHEMY, «VI3MepeHre IIOTHOCTH BELIECTBAY.

Konmponvuwvie pabomeor:
«XUMHUYECKHUE BJIEMEHTED», «I [JIOTHOCTH BemiecTBay

Pasnea 3. BzaumoaeiicTtBue te1. PeakTtusHOE
JIBUKECHUE.

Bcemupnoe tsarorenue, ero npospiaeHus. Cuia TSKECTH, €€ 3aBUCUMOCTh OT
Maccel Tena. OTKpbITHE 3aKOHAa BceMUpHOro Tsarotenus M. Heroronom. Ennnuna
cuibl. Paznuunasie Buabl nedopmaruu. Ilpossienue nedopmaruu B Npupoje, B
OBITY, y4€T U UCTIOJIb30BAHUE B TEXHUKE.

Bo3HukHOBEHHE CHIIBI yIIPYTOCTH TIpH Aedopmaliiuu Teil. HampaBienue cuibl
YOPYrocT. 3aBUCUMOCTb CHJIBI yIpyroctu ot jaedopmainuu. OObsCHEHUE
BO3HUKHOBEHUSI CHUJIbI YIPYTOCTA C TOYKU 3PEHUS MOJEKYJISIPHOTO CTPOCHUS
BemiecTBa. [IposiBieHuWe Ccuiibl YNOPYyrocTd B MpuUpoie, B OBITY, y4eT H
HUCIOJIb30BaHHUE €€ B TEXHUKE.

[Tokoii 1 paBHOMEpPHOE NPSAMOJIMHENHOE ABMXKEHUE Tena. Juaamomerp. Cuna
TPEHUSL: €€ MPOSBICHUE B MPUPO/JIC, B OBITY, YCIOBUS €€ BOZHUKHOBEHHUS; IPUUUHBI
BO3HUKHOBEHUS TpeHHUs. TpeHUEe CKOILXKEHHUS W TPEHHE KadeHUs. 3aBUCUMOCTH
CHUJIbI TPEHUS OT CHJIBI TSKECTH TeJla U KadyecTBa 00paOOTKH MOBEPXHOCTEH. YueT
Y UCIIOJIb30BAaHUE TPEHUS B TEXHUKE.



OOBsICHEHUE BJEKTPUUECKOTO B3aMMOJCHCTBUS HAa OCHOBE BJIEKTPOHHOMU
TEOpUU. OJIEKTpU3alUs Tell TpeHueM. llepemada »IEKTPUYECKOrO 3apsja
COIPUKOCHOBEHUEM. B3anMo1eMiCTBUE OTHOMMEHHO U Pa3HOMMEHHO 3apSIKEHHBIX
Ted. [IpuHIUI 1eMCTBUS 3JIEKTPOCKOIIA.

ITocTtossuable MarHuThl. CBOIICTBA MOCTOSHHBIX MarHutoB. Ilojroca MarHUTOB.
MarnauTtHas ctpenka. 3emis kak MarHuT. Kommac. IIpriMeHeHuE MOCTOSIHHBIX
Mar"HuToB.

Cwna naBnenus u japineHue. Enununa gaBneHus. CrnocoObl yBeTWYEHUS U
YMEHBIIICHUS JABJICHHUS.

3akoH Ilackans. [lepenaya qaBiieHUs )KUAKOCTSIMU U Ta3aMH B TEXHHKE.

Hanuyne maBneHust BHyTpH KHIKOCTH, €0 3aBUCUMOCTD OT TIyOWHBI. PaBeHCTBO
JABJICHUM BHYTPH JKHJKOCTH Ha OJHOM TIiIyOMHE 1O BCEM HaIpPaBJICHUSIM.
Coob6maromuecs: cCocyabl. 3aKOH COOOIIAIOMMUXCS COCYI0B, €ro OOBSCHEHHE.
[IpuMeHeHre cooOIIatoIUXCsl COCYAOB.

BritankuBaromias cuia. IIprunHa BO3HMKHOBEHHUS BBITAJIKUBAIOUICH CHIIBI.
VYcaoBus njaBaHus Tel.

Jlabopamophwvie pabomui:

«HabntoneHre  BO3HHMKHOBEHHMSI  CHJIBI YIPYTrOCTH MpU JepopMarium,
«M3mepenue cuiiely, «M3mMepenne cuibl TpeHus», «Habmoienue B3auMo1eiCcTBUS
Ha’JIEKTPU30BaHHBIX Te», «HabmogeHne MarHuTHOTO B3aUMOJCHCTBUSY,
«OnpeneneHue NaBleHHUS Tejaa Ha onopy», «M3mepe- HUE BBITAIKMBAIOLIEH
cuiibl», «OT 4ero 3aBUCHUT BbITAJIKUBaroOIas (apxumenona) cuia?y», «BoiscHeHue
YCIJIOBHSI TUIABAHUS TEID».

Koumponvnuvie pabomur:
«BzaumoperictBue Ten. Paznmuunbie BUIBI Cuil», «JlaBieHne Ha riayOuHe.
JleficTBUE KUAKOCTU Ha MOTPYKEHHOE B HEE TEJIO»
Pa3nen 4. ®usndeckue 1 XuMHUYecKHue ABJIeHUA MexaHu4ecKHue AIBJICHHSA
Mexanuyeckoe nBwxkeHue. Tpaekropus. PasznmnuHbie BUIBI JBUKEHMUS.
[TIpumepsl pa3nuyuHbIX BUAOB ABHXKEHUS B IPUPOIE U TEXHUKE.

[1yTh 1 Bpems ABMKEHUS, U3MEPEHUE YTH U BPEMEHHU.
CKOpOCTh paBHOMEpPHOTO JABWXKEHHUS. EIMHHLBI CKOPOCTH. YCKOPEHHOE U
3aMeJIEHHOE IBM)KEHHE.

[IpencraBieHre 06 OTHOCUTEIBHOCTH JBUKECHHUSL.
3BYK KaK MCTOYHHMK HMH(OpMaluu yenoBeka 00 okpyxaromeM mupe. McTtouHuku
3Byka. Konebanus — HeoOxonumoe yclioBHUEe BO3HUKHOBE- HUSI 3ByKa. CKOPOCTh
3ByKa B Pa3MUYHBIX cpelax. SBieHHe oTpakeHHs 3Byka. Dxo. Mcnonb3zoBaHue
SBJICHUS OTPAKEHUS 3BYKa B TEXHHUKE.

JlabopamopHwvie pabomui:



«BpluucneHne CKOPOCTHM JBMKEHHS OpycKay,
«HabnroneHne  OTHOCUTENBHOCTU  JIBUJKEHUS»,
«Habnronenne nCTOUHUKOB 3BYKa».

Konmponvnasa paboma
«MexaHnyeckoe JIBUKCHUE

TensoBble ABJICHUS
TermioBoe pacmipeHue Tel. YUET U UCIOIb30BAHUE TEMJIOBOTO PACIIUPEHUS
B TEXHUKE.

[TnaBnenue u orBepaeBanue. OObICHEHNE 3TUX IPOLECCOB C TOUKU 3PEHUS
cTpoeHus BemecTBa. [Iponecchl UcnapeHuss U KOHACHCALMHU, UX OOBSICHEHHE C
TOYKH 3PEHUS CTPOEHUs BellecTBa. lcmapeHue M KOHACHCALMS B NPUPOJE.
3aBUCUMOCTbh CKOPOCTH UCHAPEHUS KUIKOCTH OT POJIa KUJIKOCTH, TEMIIEPATYPHI,
IUIOIIA I CBOOOAHOM MOBEPXHOCTH. OXJIaXACHNUE KUAKOCTEH NPU UCTIAPEHUU.

[Ipouecc Temmonepenayu, NpuMepbl NPOSBIECHUS TEIJIONEPEau B IPUPOJE,
y4eTa U UCII0JIb30BaHUs B TEXHUKE (0€3 yKa3aHusl BUJOB TEIUIONEPEAUN).

Jlabopamophwvie pabomui:

«Habnronenue u3MeHeHUs oObeMa SKHAKOCTEH M Ta3oB IPU HArpeBaHUU U
OXJIAXJCHUW» (OMUCaHUE JaHO B MeEToAuWYecKoM mocobun), «Habmonenue
M3MEHEHMSI JUIMHBI Teja TMPU HarpeBaHUM U OoxJaxaeHun», «OTIMBKa
UTPYIICUHOTO coyijaTukay, «HarpeBanue crekissHHON TpyOkmn», «Habmonenue 3a
IJIaBJI€HUEM cHera», «OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH?,
«HaOmronienne OXJaXJIEHUS KUAKOCTH TpU HcmapeHun», «Habmronenue
TETJIONPOBOIHOCTH BOJIbI, BO3/IyXa U METAJUTMYECKOTO CTEPIKHS.
Koumponvnaa paboma «TemnoBbie
SIBJICHUSD.

l'0006as koumponvhas paboma

6 kaacc (34 4., 1 yac B Hee110)

Paznen 5. @usnuyeckue 1 XUMUYECKHE SIBJCHUA JJIEKTPOMATHUTHBIE
SIBJICHUS
DJIEKTPUYECKUIT TOK KAaK HANpaBJICHHOE JBW)KEHUE 3apsHKEHHBIX YaCTHII.
HanpsoxkeHne kak ycioBHME BO3HHUKHOBEHUS JJIEKTPUUYECKOrOo TOKa. McrouHukum
MOCTOSIHHOTO Y IEPEMEHHOTO TOKA.

Cwuna Toka, eIMHUIIA CUJIbI TOKa. HanpsikeHnue, equHuIa HaNIPsDKeHUS. AMIIEpMETp
U BOJbTMETP. IIpOBOIHMKM W AUARIEKTPUKHU: OINPEACIICHUE, NPUMEpPhl H
NIPUMEHEHHE.



Onekrpudeckue 1enu. CoCTaBHBIE YACTH SJEKTPUUECKUX LIETIEH U UX YCJIOBHBIC
obo3HaueHuss Ha cxeme. IlociegoBaTenbHOe W MapalICIbHOE COCAUMHEHUS
MPOBOJIHUKOB, WX OTJIMYMSA, KCIIOJIB30BAHHE B PA3JWYHBIX Lensax. JlencTBus
AJIEKTPUYECKOTO TOKa. TerioBoe NeWCTBUE TOKA, €r0 MPUMEHEHHE B OBITOBBIX
npubopax. MarHuTHoOE IeHCTBUE TOKA. DJIEKTPOMArHUTHI U UX MPUMCHCHHE.
JleiicTBMe MarHuTa Ha JJEKTPUUECKUM TOK. [IprMeHeHHne 3TOro HEWCTBUS B
YCTPOWCTBE W3- MEPHUTEIBHBIX MPUOOPOB, AJIEKTPOJBHUTATES. XUMHUYECKOE
JEUCTBUE TOKA U €T0 MPUMEHEHHUE.

JlabopamopHwvie pabombi:

«ITocnenoBatenbHOE coequHeHney, «Ilapamiensaoe coenuuenuey, «HabmoneHue
TEIJIOBOIO JEWCTBUS TOKa», «HaOmromeHne MarHUTHOTO JEWCTBUS TOKay,
«/JleficTBUe MarHuTa Ha MNPOBOJHUK C TOKOM», «HaOmrogeHue XUMHYECKOTO
JIICUCTBUS TOKAY.

Komwmponvuas paboma

«DNEKTPUUECKUN TOK»
CBeToBbI€ SIBJICHUS
CBeT KaK UCTOYHUK MHGOPMAIIUK YeIoBeKa 00 OKpY KaloIeM MUpE.
HUctounnkn CcBeTa: ropsuune u xononubie. [IpsamonuuerHoe
pacrpoctpaHeHue cseta. O0pazoBanue TeHU. [[poxoxaeHne cBeTa CKBO3b
otBepcTre. OOBICHEHUE COTHECUHBIX U JTYHHBIX 3aTMEHUM.
3epkaqbHOE€ M paccesHHoe oTpaxkeHus. [IposiBieHME 3aKOoHAa OTPaKEHHUS B
JNEeUCTBUM 3epKayl. 3epKayia IUIOCKKE, BBIMYKJbIE U BOTHYThbIe. CBOMCTBO 3€pKaj
W3MEHSTh HAIMpPABJICHHUE CBETOBOro Myyka. Mcmonp3oBaHue 3epkan. Xapakrep
M300paXeHUs B TUIOCKOM 3epKaJie.

[Ipenomnenue cBeta. Mi3MeHeHrne HanpaBiIEHUs CBETOBOIO Jiydya IIPU NEPEXOJIE U3
OJIHOM cpeabl B Apyryro. Tumbl JIMH3: coOuparomme u pacceuBaronie. Dokyc
JIMH3BI. Y BEIMYEHUE JIMH3BI.

Hasznauenue 1 ucnoib30BaHUE ONTUYECKUX TPUOOPOB.

Crpoenne rnaza. M3oOpakenue, moimydaemMoe Ha ceTdaTke. bim3opykocTh u
JaTbHO30PKOCTh; UCIIOJIb30BAHUE OYKOB JIJII KOPPEKITUU 3PCHHUS.

Paznoxenue Genoro cBera ¢ MOMOIIbI0 Tpu3Mbl. CIEKTp, MOPSIOK CISAOBAHUS
BeTOB B HeM. Pantyra. O0bsicHeHue 1IBETa Te.

Jlabopamophwvie pabomui:

«CBer u TeHb», «M3rotoBiaeHHe KaMepbl-0OCKYpbI», «OTpakeHHUEe CBeTa
3epkaniomy, «IlomydeHue n300pakeHus MpeIMeTa B INIOCKOM 3epKaJiey (OIrcanue
JTAHO B METOJUYECKOM IMOCOOUN),

«Habnronenue 3a mpenoMiieHreM cBeTay, «Habmoienre n300pakeHui B TUH3EY.



Koumponvnasa paboma

«CBETOBBIE SIBICHUS»

XuMH4YecKue siBJICHUsA

XHUMHUYECKUE PEAKIMH KaK MpOLEcChl 00pa30BaHUsl OJHUX BELIECTB U3 APYIHX.
[Ipy3Hakn XMMHMUYECKHUX SBICHUA W YCIOBHS HX mpoTekaHus. OObsiCHEHHE
IIPOTEKAHUS XUMHUYECKMX PEaKIMN C MOJIEKYJSIPHOW TOYKM 3peHus. Pacman
BEIIECTB U MOJIEKYJ Ha aTOMbI WJIM MOHBI, 00pa30BaHHE U3 HUX HOBBIX BEIIECTB.
CoxpaHeHHe MacChl BEECTB B XUMUYECKUX PEAKIUSAX.

Peaxuuu coenrHEHUS U pa3iokeHus. I 'openne kak peakuus coequHeHus. OKCUIpL.
[Ipumepsl HamOoJiee pacIpOCTPAHEHHBIX OKCHIOB, HMX PACIPOCTPAHCHHE B
IPUPOJAE U UCIIOIb30BAHNUE.

Kucnotel. I[lpumepsl HamboJsiee pacnpOCTpaHEHHBIX KUCIOT. lMcnosb3oBaHue
KHCJIOT B IPOM3BOJICTBE U OBITY. [IpaBuia oOpaleHust ¢ HUMH.

Pacnio3HaBaHue KUCIIOT.

Oo6mue cBeaennst 006 ocHoBanusX. lllenoun. M3BecTkoBas BoAa, rameHas H3BECTb.
[IpumeHeHue oOcCHOBaHMI B TMPOM3BOACTBE, ObITy. I[lpaBumiia oOpamieHus ¢
OCHOBaHMsIMU. Pacro3HaBaHve OCHOBaHUM. Peakiyst HeuTpaau3aiuu.

Comu. Ilpumepsl conel, pacnpoctpaHeHue wux B npupoae. CBoicTBa u
IIPUMEHEHHE PSAJZIA COJIEH.

YrneBoawl, XKUphl U OCJIKHM KakK BaKHEHIIME NUTATEIbHbIE BEIIECTBA IS
OpraHu3mMa 4YeJIOBEKa.

[Ipoucxoxnenre mnpupogHoro raza, Hedtu, yriusg. Haubosee BaxHbIE
MecTopokaeHus: HepTu u raza B Poccuu, uxX 3Hau€HHE KaK WCTOYHUKOB IS
MOJYyYCHUS Pa3JIMYHBIX BHJIOB TOIUIMBA W KaK BAXXHEUIIEro ChIpbS IS
XUMHUYECKON MPOMBIIIIECHHOCTH.

Jlabopamophwvie pabomui:
«Habnronenue Qu3nUecKUX W XUMHUUYECKUX SBICHUM», «JleficTBHE KUCIOT M
OCHOBAaHUW HAa HHAUKATOPBDY, «BBIACHEHHE PAaCTBOPUMOCTH COJIEM B BOE»

(omMcaHue AaHO B METOAUYECKOM TMocoOuu), «Pacro3HaBaHue Kpaxmasay.
Koumponvnasa paboma

«XUMHUYECKHUE ABJICHU

Paznen 6. YesnoBek u npupoaa

3emist — miianera CoJiHeuHOM cucTeMbl. 3a71a4l aCTPOHOMHMHU. 3BE3/IHOE HEODO,
co3Be3nus. [[peBHHE acTPOHOMUYECKUE MHCTPYMEHTHI U COBPEMEHHBIE METOJbI
ACTPOHOMUYECKHUX UCCIICIOBAHUM.



Kapra 3Be3nnoro He6a. Haxoxienre Ha kapTe CO3Be3Mii M HanboJjee SPKUxX 3BE3/I.
A3BUMYT U BBICOTa CBETHJI, UX OINPEACICHHUE C TOMOIIBIO aCTPOJISIONH.
Connue. IlepBble mpeacTaBieHHs O €ro cCOCTaBe W Temmeparype. 3MeHeHus
coJiHeyHOU akTuBHOCTHU. CoJHIIe U *KU3Hb Ha 3emie. CollHeUHas cucTeMa.
Crpoenue CoIHEUHOU CUCTEMBI.

JIBrokeHue 3emuid: BpallleHHE BOKPYT CBOEW OCHM W OOpallleHHe BOKPYT
Conuua. [IpuynHbI CMEHBI JHSL 1 HOYHU, BPEMEH rojia.

JIyHa — ecTecTBEHHBII CIIyTHUK 3eMIIH. /[BrkeHne JIyHbl BOKpYT 3eMJIIU U BOKPYT
cBoel ocu. Pusnueckue ycnosus Ha JIyne. @assl JIyHbI.

OCHOBHBIE 3TaIlbl KOCMUYECKUX UCCIIET0BAHUM.

Jlabopamopnas paboma

«M3roToBieHne acTpoasiOMK U ONIPEAEIIEHUE C €€ TTIOMOIIBIO BBICOTHI 3BE3.1».

Konmponvuas paboma
«3emiid — 1raneta COJTHEUHOM CUCTEMBIY)

3eMJII — MECTO OOUTAHHUSA YEeJI0BEKA

CrpoeHue 3eMHOro Imapa. YBEJIWYEHHE IUIOTHOCTH W TEMIIEpaTypbl 3EMIIH C
TITyOHHOM.

Cocras ruapocdepsl. Posb rugpocdepst 115 xxu3Hu Ha 3emuie. MccnenoBanue
Mopckux riayouH. Cynoxoactso. [Iponeccel, mpoucxoasuiue B 36MHBIX HEpaxX U B
rusipochepe, UX BIUSIHUE HA KU3Hb JIIOJEH, HEOOXOIUMOCTh UX U3yUYECHUS.

CocrtaB u ctpoenue armocdepnl. ATmochepHoe aasieHue. OnwiT Toppuuesniu.
Bbapometpsl, ux npuniun aeiictusd. EquauIe: atMochepHOro 1aBlieHUs.
ConeprxaHue BOJSHOTO napa B atMmocdepe. HeHachleHHbIN 1 HACBIIIIEHHBIN map.
OTHOCH- TellbHAsI BJIAXHOCTH BO3AYyXa. BaXHOCTP H3MEPEHMs BIAXKHOCTU
BO31yXa. [ UIrpomMeTp, NICUXpOMETD.

Tyman, obnaka, 10X1b, poca — 0O0bSICHEHNE MPUYMH UX BO3ZHHKHOBEHUs. ['po3a,
MOJIHUEOTBO/I.

OTanbl CTAaHOBIEHWS M Pa3BUTHS aBUALMU. Belparomuyecss JIETYUKU U
KOHCTPYKTOPBI CaMOJIETOB.

Koumponvnasa paboma

«3emiIst — MeCTO OOUTaHUs YeTOBEKay

3HaKOMCTBO c MpPOCTBIMU MexaHu3Mamu.  HasHnaueHwue

MPOCTHIX MEXAHU3MOB.

OmnpeneneHue MeXxaHM4ecKOW paboTel. EguHunbl  paboThl.  YciloBus
COBEPIIICHUS MEXaHUIECKON paOOTHI.



OHeprusi. Buiapl MexaHMYECKOM JHEpruu: KUHETUYECKas, IOTEeHUUAaIbHAas.
VcToYHMKM 3HEpPruM, BHJBI MCTOYHUKOB JHEPruu. BocCHosHsSEMble MCTOYHUKU
sHepruu. IlumeBapeHne Kak @IPOLIECC BOCHOJHEHUS DJHEPIUM YEJIOBEKOM.
3HAYCHHUE COJHEYHOW DHEPIruM I >KM3HU Ha 3emiie. Terossle aBurarenu. M3
HCTOpHUU TEIUIOBBIX aBurareneil. [lapossrie mammne! /Jx. Yarra, U. Y. [lonsyHosa.
IIppuMeHeHrne COBpPEMEHHBIX TEIUIOBBIX JBUrareiei. JlBurarenb BHYTPEHHETO
cropanus. [lpuHiun ero peucrBus. lMcnonb3oBaHue ABUTaTeENss BHYTPEHHETO
CrOpaHusl.

Ponbp  snekTposHepruM B KM3HM  oOmiectBa. Buabsl  3JIEKTpOCTaHLU.
ABTOMATHYECKUE YyCTpoucTBa. lIpumepsl HCHONB30BaHUS ABTOMATHYECKUX
YCTPOMCTB B TEXHUKE, Ha TPOU3BOJICTBE U B OBITY.

CpenctBa cBsa3u. CBeneHus u3 uctopu ux paszButusd. Tenerpad. Tenedow.
Haznauenune mukpodona u rpomkoroBoputens. Paauo u tene- BuieHue.
Brlaronuecs ecTeCTBOUCIIBITATENH, UX POJIb B CO3JaHUU OCHOB €CTECTBO3HAHUSI.
OcCHOBHbBIE HaIlpaBJIECHUS COBPEMEHHBIX HAYYHBIX HCCIEIOBAaHUN B 00JaCTH
(PU3HKU U XUMHH.
HeoOxomumocTh  co3maHMsl ~ MCKYCCTBEHHBIX — MarepuanioB.  [Ipumepsl
MCKYCCTBEHHBIX MAaTEpHaJOB M HMX HCMOIb30BaHHE. CHocOObl BBIpAIIMBAHUS
HCKYCCTBEHHBIX KPUCTAIJIOB.
[Tomumepsl. [lonuaTHIieH, MOTUXIOPBUHIII, TTOJIUCTAPOT U APYTHE TIIACTMACCHI.
HatypanbHble 1 XuMU4ecKue BOJIOKHA. X Hcmonb30BaHue B OBITY.
OcHoBHBbIE  (DaKTOpbl BPEAHOTO BIUSHUA JACATEIBHOCTM YEJIOBEKa Ha
OKpy>karo1yto cpeny. KonTposs 3a cocrosiHueM aTMoc(epbl 1 OCHOBHBIE CITOCOOBI
ero ocyuectsieHua. HeobxogumocTs OOpHOBI € 3arps3HEHUEM OKpPYKarollen
Cpebl.

Heo0xoauMocTh S3KOHOMUU MPUPOJHBIX PECYPCOB U MCIOJIb30BAHUSI HOBBIX
TexHoJioruii. CoBpeMeHHasi HayKa M MPOU3BOJCTBO. Pa3BuTHe Hayku Kak crocod
NIO3HAHUS OKPYKAIOIIETO MUPA.

Pomp aBTOMAaTMKM W DJIEKTPOHMKA B YOPAaBICHUU  MPOU3BOJCTBOM.
Komnerotepu3zanms npousBojctsa. Po6oTsl. Llexu - aBToMaThI.

Jlabopamophvie pabomui:

«3yuenue neucTtBusl pblyara», «l3ydeHue AEHCTBUSA NMPOCTBIX MEXaHU3MOBY,
«Bprancnenne mMexaHuueckon paboTe», «COOpka M HCHBITaHUE TelerpadHoro
anmaparay, «/3MeHeHne  CBOMCTB  MOJMATWIEHA IIPU  HAarpeBaHUW,
«Pacnio3HaBaHUE MIPUPOIHBIX U XUMUUYECKUX BOJIOKOH.

Komwmponvuas paboma
«Mexanusmbl. Pabota. DHEpTHsY.



l'ooosas koumpoavras paboma

TOMKA \’Pocn

\ Ha 6a3e o6pazoBarenpHOro 1eHTpa « Touka pocTay

oOecrieunBaeTCs peanu3arus 00pa3oBaTeIbHBIX IPOTPaMM €CTECTBEHHO-HAYYHOH U

TEXHOJIOTUYECKOM HampaBICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C

TpeOOBAHMSIMU 3aKOHOIATEILCTBA B c(hepe 00pa3oBaHUs U ¢ YIETOM PEKOMEHIAITII

denepasibHOTO  oreparopa Y4YeOHBIX TIpPeAMETOB  «XuMHA», «Du3nKay.

Hcnonp3oBanue obopyaoBanusi oOpazoBarenbHOTO IeHTpa «Touka poctay mpwu
peanm3zanuu ganHoi Ol mo3BoJIsSIET cO3/1aTh YCIOBUS:

* NI pacIIUpPEHUs] COJACPXKAHMUA IIKOJBHOTO XUMHYECKOTO |
(du3nuecKkoro ooOpa3zoBaHus;

e JUIsl TIOBBIIICHHS I103HABATEIBHOW AKTUBHOCTH OOYyYalOIUXCS B
€CTECTBEHHO-HAY4YHOM 001acTH;

* Il pa3BUTUS JIMYHOCTH peOEHKAa B Mmpouecce OO0ydeHus, €ero
cnocoOHOCTe, (opMHpOBaHUS U  YAOBIETBOPEHUS COLIUAIBHO
3HaYMMBIX HHTEPECOB U OTPEOHOCTE;

* Uit pabOTHI ¢ OIapEHHBIMU IIKOJIFHUKAMU, OPTAHU3AIMH UX PA3BUTHS
B pa3IMYHBIX 00JacTsAX  00pa3oBaTEIbHOM, TBOPYECKOU
NESITEIIBHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE

S KUIACC

KoauuecTBO 4acoB

Ne HaumenoBaHue pa3ieioB U JaekTpoHHbIe (HU(pPOBHIE)
n/m | TeM IPOrpaMMbl Beero Kontpo:abubie TpakTHyeckue pagoTsI 00pa3oBaTelbHbIe pecypchbl
padoThI
BUBJIMOTEKA ITOK
Paznen 1. Beenenue (3 4) https://MOMYpPOKIDD/
0 1
Hroro no pazneny 3
Paznen 2. Teaa. BemecrBa. Ux cBoiicTBa (11 4) BUBJIMOTEKA I11IOK
https://monypoxu.pd/
1 3
Hroro no pasneny 11
Paznen 3. Bzaumoneiicteue Tea(10 1)
BUBJIMOTEKA ITOK
https://Mounypoku.pd/
1 1
Hroro no pazneny 10
Paznen 4. Pusnyeckue u xummnueckue sipjaeHus. (10u)
BUBJIMOTEKA ITOK
4.1 MexaHnn4deckue sSBICHUS 3 0 0 https://MOUYDOKI DD/
4.2 TermioBnle ABIEHUS 7 1 1
OBHIEE KOJIMYECTBO YACOB
T10 TIPOTPAMME 34 3 6
6 KJIACC

Ne

KoaunuecTBo yacoB



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

n/n HanmenoBanue IIpojgopuenran DJIEKTPOHHbBIE
pa3aesoB U TeM B HOHHBIN KonTposabubie IIpakTuyeckne | (uudposbie)
cero
MPOrpamMmmbl KOMIIOHEHT padoThI padoThI oOpa3oBaTeJibHbIE
pecypcbl
Paznen 4. ®usnveckue u xumnueckue sisjienns. [iponomkenue. (144) BUBJIMOTEKA 1HOK
https://Mmonypoxu.pd/
DNeKTpOMarHuTHbHIE
4.3 SIBIICHUS 4 1
4.4 CBeToBbIC ABJICHUSA 5 1
4.5 XUMUYECKUE SABJICHUS 4 1 2
Hroro no pazgeny 14
BUBJINOTEKA ITOK
Pa3nen 5. YUenoBek u npupoaa (20 1) https://MOHYPOKILDD/
3emuis-1iaHeTa
5.1 C . 5 1
OJIHEYHOUN CHUCTEMBI
3emMIIsI-MecTO OOUTaHUS
5.2 YeJIoBeKa 4 2
53 UYenoBek I0MOTHAET " 1 |
: MIPUPOSTY
Hroro no paszneny 20
2
Bcero 34 3 >



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

IMOYPOYHOE IINTAHUPOBAHHUE 5 KJIACC
Kosnun4yectBo 4yacos
Jlara
Ne Bcero KonTpoJbHbIe IpakTuyeckue U3YYeHUs 0P
n/n Tema ypoka padoThI padoThI
[Ipupona. YenoBek —  4acTh
npuponsl. Tema u BemectBa. Yro
1 u3ydaer (huznuka 1
2 UYro n3yyaet Xumus 1
Hayunsrii METOL.
JlaGopaTopHoe o0opyaoBaHuE. 1
3 N3mepenns 1
XapakTepUCTUKH TEJ U BELIECTB.
CocTosiHuA BelecTBa
4 1
Macca. I3mepeHune Mmacchl. 1
5 Temmepatypa
[TuceMenHas pabota o teme «Tena.
Bemectsa. I1x cBolicTBa» 1
6 1
Crpoenue  BemecTBa.  JIBrkeHwue
7 YacCTHII BEIECTBA 1
B3aumonencTBue 4yacTHI] BELECTBA.
YacTuipl BemeCTBA M COCTOSIHUS
8 BEILIECTBA 1
Crpoenue aToma. ATOMBI U UOHBI.
XUMHUYECKUE IIIEMEHTBHI.
1
[Mepuoanueckas tadbnuua J{. 1.
9 Menneneena




10

BemecTtBa mpocTeie M CIOKHBIE.
Kucnopoxa. Bonopon.

11

Bopna. PactBop u B3BECH

12

Konrponsnas pabora o reme
«XUMHYECKHUE SIBJICHUI

13

IImoTtHOCTE. Pemienue 3amay Ha
CBSI3b MEXIY Maccoi, 00beMOM 1
IUIOTHOCTBIO.

14

Jlabopatopnast pabora «l3Mepenue
IJIOTHOCTHU BEUIECTBAY

(c ucrosib3oBaHueM U GppoBoro u
aHAJIOT0BOr0 000PYA0BaHUS LIEHTPa
«Touxka pocra»)

15

K ueMy npuBOIHT JEHCTBHE OAHOTO
tena Ha apyroe? Cuna. JleiicTBue
pOKIAacT MPOTUBOIECHCTBHE.
Bcemupnoe Tarorenue.

16

Hedopmaruss — u3mMeHeHue Gopmbl U
pa3mepa tena. Cuna ynpyroctu

17

[Tokoit 5 paBHOMEpPHOE
MPSAMOJIMHENHOE JBUKECHUE TENa

18

N3mepenue cuibl. Tpenue.

19

DJIEKTpUYECKHUE CUIIbl. MarHUTHOE
B3aNMOJICHCTBHE

20

KonTponbHas pabota no
TeMe «B3anmMopaeiicTBre Tel.
Pasnuynble BUALI CHID»




JaBnenne. 3agaum Ha BBIYMCIICHHE
naBiieHUs. JlaBiaeHUE B KUJIKOCTAX U

21 ra3ax. J/[aBiieHue Ha riryOuHe

22 CooOlmiarommecst Cocyapl
JlelicTBuE MKUJIKOCTH HA NTOTPYKEHHOE

23 B HEE TEJIO0
Jlabopartopnast pabora «OT yero
3aBHCHUT BBITAJIKUBAIOILIAS
(apxumenoBa) cuia?» Y ClIOBUS
TJTaBaHUs TeTl.
(c ucnosb30BanueM HUGpPOBOro 1
AHAJIOTOBOI0 000PY/A0BAHMS LIEHTPA
«Touxka pocra»)

24
Mexanunueckoe asuxxenue. Ilyts u

25 BpeMS.
CxopocTts. Pemenue 3anay.

26

27 Bceryia in ABMIKyIIIEECs TEJIO IBUIKETCA?

28 3Byk. PacnipoctpaneHnue 3Byka.
TennoBoe pacmmpenue. Yuer u
HCIOJIb30BaHUE TETJIOBOTO

29 paciupeHus

30 IInaBnenue u oTBEpAEBaAHUE
Hcnapenue u
KoHAeHcauus. W3ydeHue
nporecca HCTIapeHus

31 KUJKOCTEN

32 Temmonepenaya




[ToBTopenue. IloaroroBka K romoBOi
KOHTPOJILHOM padoTe 1
33
34 ['omoBast KOHTpOJIBHAS paboTa 1 1
OO11ee KOJIMYECTBO YacOB MO IPOrpaMMe 34 3 6
6 KIIACC
KosmmuecTBo yacos
IIpodopu KonTpo
Ne GHTAIMOH | jpHple INpaktuyeckn | Jlata
HbIN
n/n Tem K Bcer
/ eMa ypoka cero | romer | PA00THI e paéoTnI H3yYeHust 20P
T
Onektpuueckuii  Tok. McrouHuku
1 toka. Hanpsixenue. Cuna Toka 1
[TpOBOTHUKY U TUIICKTPUKH. 1
2 DIIeKTpUUECKHE IIeTTH
ITocnenoBarenbHOE U MapaJlIeTbHOE 1
COCTMHEHUS TIPOBOTHUKOB.
3 JlaGopaTtopHast pabota 1
1
4 JIeficTBHS 2EKTPUYECKOTO TOKA
1
5 Uctounuku cBeta

6 Cser u TeHb. OTpakeHUE CBETA.




3epkana u ux MPUMEHEHUE.
[Ipenomiienne cBera

Jlunza. Habmonenne n3o0paxeHuit
B JIMH3C.

Ontuueckue mpudopsl. ['11a3 u ouku.

IiBeT.

10

KontponpHast pabora mo Teme
«CBETOBBIE ABIIEHUSIY

11

XUMHUYECKUE SIBJICHUS. 3aKOH
coxpaHeHusi mMaccel. Peakiuum
COCIMHEHMS U PA3JIOKEHUS.

(c ucriosib30BaHUEM U(POBOTO U
aHAJIOTOBOTO 00OPYOBAHUSA LIEHTPA
«Touka poctay)

12

Oxcunpl.  Kwucimorel.  OcHoBaHUSL.
Jlaboparopnast pabGorta «/lelicTBue
KHCIIOT M1 OCHOBAaHUI HAa MHAUKATOPHI»
(c wucmonap30BaHWEM HHUGPOBOTO H
aHAJIOTOBOTO OOOpYAOBaHUS IIEHTPA
«Touka poctay)

13

Conu. YrneBopl, )KUpPbI U OEJKH.
JlaboparopHnast pabota
«Pacnio3HaBaHMe Kpaxmasa»

14

[Tpupoauslii ra3 u HepTh
IIpodopuenTannoHHbII
KOMIIOHEHT

15

JlpeBHss Hayka acTpoHOMHs. B mupe
3BE3.




Kapra 3BesmHoro Heba. A3uUMyT H

16 BBICOTA CBETHUII

17 Counune. CoHeuHast cucTeMa
CyTo4HOE U TOJUYHOE JBUKEHUE
3emun. JlyHa — ecTeCTBEHHBII

18 CITyTHUK 3eMJIH
Kocmuueckue uccienoBanus.
KonrponsHast pabora mo Teme
«3emnst — miaHera CoaHEUHOU

19 CUCTEMBI»

20 CrpoeHue 3eMHOT0 11apa.

21 AtMocdepa. 3mepenue
aTMocdepHoro aasneHus. bapomeTper

22 BnaxHocts. ATMOC(hepHBIE SBICHUS.

23 W3 ucropuu pa3BUTHs aBUALUU.
Mexanusmbl.  JlaGopaTopHast pabota

24 «M3y4yeHue nelcTBUS pblyara
JlaGopatopHass pabota «M3yuyeHue

25 JeMCTBUS MPOCTHIX MEXaHU3MOBY
Mexannueckas paborta. Pemenue
3aJa4 Ha BBHIYMCIIEHUE MEXaHUYECKOM

26 paboThI

27 Oueprus. cToOUHUKN SHEPTUH




TennoBele  naBurarenu. JlBurarein

28 BHYTPEHHETO CTOPAHUS.
1
29 DIIEeKTPOCTAaHIIUU
ABTOMaTMKa B  Hamed  KU3HU. 1
30 CpexnctBa cBsI3U
Hayka cerogua. Marepuansl s 1
COBpEMEHHOM TeXHUKHU. [Tonmmepsl u
31 XUMHYECKHUE BOJIOKHA.
Kayayk wu pesuna. 3arpssHeHue 1
32 OKPY>KaIOIIEeH CpeIbl.
DxoHoMHS pecypcoB. Mcnonp3oBanue 1
HOBBIX TEXHOJIOTHH.
33 IIpodopreHTAIMOHHBII KOMIIOHEHT
34 ["'omoBast KOHTpOJIbHAS paboTa 1
OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME 34




TOMUKA \" POCTA

[lepeuenr oOOpynOBaHUS, CpPEACTB OOY4YeHHs] M BOCHUTAHHMS LIEHTpa O0OpazoBaHUs

eCTCCTBeHHOHaquOﬁ M TEXHOJIOTHYECKOM HaITpaBJICHHOCTHU «Touka pocCTa».

HaunmenoBanmue odopynoBanusi: «l{udposas naboparopus mo Xxumuu (ydeHUUIESCKAS)»

ObecrieynBaeT BBIMOJIHEHUE JJA0OPATOPHBIX padOT [0 XMMUU Ha YPOKax B OCHOBHOM IIKOJIE U
MIPOEKTHO - UCCIIEeI0BATENIbCKON ACSITENFHOCTH yYaIIUXCS.

TOMKA \’POCYA
\

(@)

Kommnuexkranus:

1. becnpoBOgHOM MYyJIBTUAATYHK IO XUMHHU C 3 -MsI BCTPOCHHBIMH JJTATYMKAMM:

2. Hatuuk pH ¢ nuanaszonom uzMepenust He yxe uem ot 0 1o 14 pH

3. JIaTumK 3JIEKTPONPOBOIMMOCTH C AMara3oHaMu u3MepeHus He yxe ueM ot 0 1o 200 mxCwm;
4. JlaTyuk TemIepaTtypsl ¢ AMana3oHoOM U3MepeHus He yxke yeM ot -20 1o +140C
5.0t1nenpHbIe JaTYNKH: J]aTYUK ONTHYECKOM IIJIOTHOCTH 525 HM

6. Axceccyapsl: Kabens USB coenuHuTenbHbIN

7.3apsimHOE yCTpOcTBO ¢ Kabemem miniUSB

8. USB Ananrep Bluetooth 4.1 LowEnergy

9. KpaTtkoe pykOBOACTBO IO dKCILTyaTaluu UG poBoil 1abopaTopuu.

Ha 6a3e uentpa «Touka pocta» o0ecrieunBaeTcs peaausaius o0pa3oBaTeIbHON
[IPOrpaMMbl  TE€XHOJOTMYECKOM  HANpaBIEHHOCTH 10  y4eOHOMY
npeamery  «®usuka». ObopyaoBaHue  LEHTpa  ecTeCTBeHHOHAYYHOW U
TEXHONOrMYEecKoMn HanpaBaeHHocTel «Touka PocTa»:
becnpoBogHoit mynbTuaatuuk Releon Air «®Pusmka-5».
BecripoBoiHON MyJIBTUAATYUK BBINOJIHEH B BUJE MJIaTQPOPMBI C MHOTOKAHAJIbHBIM U3MEPHUTEIIEM,
KOTOPBI OJTHOBPEMEHHO IIOJyYaeT CUTHAJIBI C PA3JINYHBIX BCTPOEHHBIX JaTYUKOB, pa3MEIIEHHBIX
B €IMHOM KOPITyC€ YCTPONCTBA.
BecripoBoiHbIE MYIBTUAATUMKY TOAKIIOUAIOTCS K MIAHIIETY WJIM KOMIIbIOTEPY Hanpsimytro. [Ipu
3TOM HeoOXxoJauMa MojJiep’kKa padoTel mo mporokony Bluetooth low energy (BLE) 4.1, 6e3
JIOTIOJTHUTENBHBIX PErHCTPATOPOB JaHHBIX C MOMOLIBIO BXOJAIIEH B KOMITJIEKT (JICIIKH .

!

TexHUYeCcKne XapaKTePUCTUKM MyNbTUAATYMNKA:

paspsaHocTh BcTpoeHHOU ALl — 12 6ut

MakcHUMajbHas yactota onu@poBku currana — 100 k'
untepdeiic moakmoueHus — Bluetooth low energy (BLE) 4.1
BCTPOCHHAsl TaMATh 00bEMOM 2 KOalT

HOMHUHAJIbHOE HanpshkeHue O6atapen — 3,7 B

EMKOCTh BCTpoeHHoM 6arapen — 0,7 A - 4

KOJIMYECTBO BCTPOCHHBIX JaTUNKOB — 6 IIT.



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

"BBenenue B ecTeCTBEHHO-HayuHbIe npeaMeThl. Gusznka. Xumus.
5—o6 xmaccel. A. E. I'ypesuy, /1. A. Ucaes, JI. C. [Tontak» / A. E.
['ypeBuu, /1. A. Ucaes, JI. C. Ilontak. — M.: IIpocBemenue, 2025.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

BBeneHue B eCTeCTBEHHO-HAay4YHbIE TpeaAMEThl. Pu3uka. Xumus : S—6-¢ Ki1acchl
. METOJMYECKOE MocoOre K y4eOHO-METOIMYECKOMY KOMIUIEKTY «BBenenue B
€CTECTBEHHO-HAYYHBIEC TTPEIMETHI.

®uzuka. Xumus. 5—6 knaccel. A. E. I'ypeBuu, JI. A. Ucaes, JI. C. ITon- Taky» /
A. E. I'ypesuu, /1. A. Ucaes, JI. C. Ilontak. — Mocksa : [Ipocsemenne, 2024.
— 131, [1] c.
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