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HOACHHUTEJIBHASA 3AIINCKA

Yuebubiii Kypc «BBesieHue B eCTeCTBEeHHO-Hay4UHbIe TIpeaMeThl. Dusuka.
XuMHSD» — MHTETPUPOBAHHBIM Kypc JJIsi MIQAIIMX TIOJIPOCTKOB, B
COJIep’)KaHUM KOTOPOT'O0 PpPACCMATPUBAIOTCS IIYTH TO3HAHUS YEJIOBEKOM
TIPUPOJIHI.

N3yueHune JaHHOTO Kypca B OCHOBHOW IIIKOJIE HaMpaBJICHO Ha
JTOCTHKECHUE CIICTYIOIHNX IeIICH:

— MPONEACBTUKA OCHOB (PU3UKHA U XUMHU;

— TIOJIyYCHHUE YyJalTUMUCS TIPEACTABICHUN O METOaX HAYYHOTO MTO3HAHUS
npupoasl;  (GOPMHPOBAHUE  DJIEMEHTAPHBIX  YMEHHH, CBSI3aHHBIX C
BBINIOJIHEHUEM y4E€OHOT0 JJa00paTOPHOTO SKCIIepUMeHTa (UCCIeI0BaHuUs);

— (popMupoBaHHEe y ydalIuMxcsi YCTOMYMBOTO HWHTEpeca K IMpeaMeram
€CTECTBEHHO-HAaY4YHOI'0 IMKJIa (B YACTHOCTH, K PU3UKE U XUMHH ).

BBenenue hpusnku 1 XMMUM HA paHHEN cTaguu 00y4ueHus B 5—6 kiaccax
TpeOyeT U3MEHEHHUs] Kak (POpMbI M3JI0KEHUSI Yy4eOHOro marepuaia, Tak u
METOJIMKK ero mnpenogaBanusa. I[lodTomMy ocoboe BHUMaHHE B IIOCOOUU
yaelneHo (poHTaTbHBIM 3KCIEPUMEHTAIbHBIM 3amanusM. [Ipeamomnaraercs,
YTO BaXXHOE MECTO B Iporecce paboThl HaJ KypcoM 3aliMyT PUCYHKH
pPa3JUYHBIX SIBJICHUM, OMNBITOB W U3IMEPHUTENbHBIX TMpuObopoB. bomibiioe
KOJINYECTBO KAaYECTBEHHBIX BOIPOCOB, MCIIOJb30BAHUE UTPOBBIX CUTYaIlUN B
MPernoaBaHuM JOJKHO CIIOCOOCTBOBATh CO3/IAaHUIO WHTEpeca ydaluxcs K
MpEeIMETyY U CTPEMIICHUIO K €0 TTOHUMAaHUIO.

CogmepkaHue Kypca HMEET OCOOEHHOCTH, OOYCJIOBJICHHBIE, BO-
TEPBBIX, 3a]1a9aMU PAa3BUTHsI, O0YUCHUS U BOCTIUTAHUS yUAIINXCS, 3aJaHHBIMU
COLMATbHBIMUA TPEOOBAaHUSAMU K YPOBHIO Pa3BUTUS WX JIMYHOCTHBIX U
MO3HABATEJILHBIX KAaY€CTB; BO-BTOPHIX, MPEAMETHBIM COJACPKAHUEM CUCTEMBbI
o0Imero  cpemHero  oOpa3oBaHHS,  B-TPETbUX,  IICUXOJOTHYCCKUMHU
BO3PACTHBIMH OCOOEHHOCTSIMU O00y4aeMbIX.

Jleamenvbrocmuwlil n00X00 K pa3pabOTKe COAEPKaHUS Kypca MO3BOJISET
peluiath B XOA€ €ro M3y4eHHs DS B3aMMOCBS3aHHBIX 3ajlad: 00ecrneynuBaTh
BOCTIpUSITUE, MIOHUMAaHUE W 3allOMUHAHWE 3HAHWM, CO37aBaTh YCIOBHUS IS
BBICKA3bIBaHUSI  MOAPOCTKOM  CYXKICHHH  HAy4YHOTO, HPABCTBEHHOTO,
ACTETUYECKOTr0 XapaKTepa Mo MOBOJ1y B3aUMO/ICHCTBUS YeJIOBEKa U TIPUPOIHI;
yIAENsATh BHUMaHUE CHUTyallMsM, TJ€ YYalluiica JIOJDKEH paslih-4aTh
YHHUBepcajabHble (BCEOOIINE) U YTUIMTAPHBIE LIEHHOCTH; HUCIIOJIb30BaTh BCE
BO3MOXXHOCTH [IJII CTAHOBJICHHS TMPHUBBIYEK CJIEAOBATH



HAay4YHBIM ¥ HPABCTBEHHBIM MNPUHIIAIIAM W HOpPMaM OOIISCHUS U
JIESITEIbHOCTHU. TeM caMbIM CO30Ar0TCs YCIOBUS JJISI MHTETPALIMU HaYyYHBIX
3HAHUW O TNPHUPOAHBIX CHUCTeMax ©W Jpyrux cdep CO3HaHUS:
XYyJI0’)KECTBEHHOW, HDABCTBEHHOM, MPAKTUYECKOM.

[TonoOHOE mMOCTpOEHHE Kypca HE TOJbKO TMO3BOJSIET pelaTh 3aJayu,
CBsI3aHHBIC C OOYYEHHWEM W pPa3BUTHEM IITKOJHLHHKOB, HO M HECET B cebe
OO0JBIIION BOCHUTATEIBHBIN MoTeHUMal. BocnuTeiBatomas (yHKIUS Kypca
3aKJIto4yaeTcs B (POpPMUPOBAHMM y MIIAAIMIMX TIOJPOCTKOB MNOTPEOHOCTH
MO3HAHUSI OKPY)KAIOLIETO MHpa M CBOMX CBSI3€M C HHUM: BKOJOTMYECKU
00OCHOBAHHBIX TOTPEOHOCTEN, MHTEPECOB, HOPM U MPaBUJIL.

OCHOBHOE COJIep)KaHUE Kypca BKIIFOYACT pPa3eiibl:

«BBengeHue», B KOTOPOM JaeTcsl MPEACTABICHUE O TOM, UTO U3y4daroT (hU3NKa
nu xumus, «Tena. BemecrBa. Mx cBolicTtBay, «B3aumonaencTtBue Te»,
«DU3NYECKUE U XUMUYECKUE SIBJICHUSDY, «HeIOBEK U mpupoaar.

N3 Bcero xoMmiekca COBPEMEHHBIX METOAOB MO3HAHUS NPUPOABI B Kypce
COJZIEpPKATCSl CBEJIEHUSI O HEKOTOPBIX M3 HUX: HAONIOJICHUSIX, U3MEPECHUSX,
DKCIEPUMEHTAX, MOJCIUPOBAHUM — M MOKAa3bIBACTCA HX B3aUMOCBS3b;
JIAIOTCSl CBEACHHUSI O TMpUOOpax ¢ HUHCTPYMEHTAX, KOTOPBIE YEJIOBEK
HCIIOJIb3YET B CBOEH MPAKTUUECKOU AEATEIbHOCTH.

BrInonHss nponeaeBTUYECKy0 poJib, Kypc «BBeneHue B eCTECTBEHHO-
HayuyHble TnpeameTrbl. Puszmka. XuUMHUA» COIEPKUT CHUCTEMHBIE, a HE
OTPBIBOYHBIE 3HAHUsS. bOJIbIIIOE BHUMAHHUE B HEM YJIEIACTCS IIPEEMCTBEHHBIM
CBS35IM MEXJ1y HAaUaJIbHOM U OCHOBHOM LIKOJIOW, HHTE-TPalliy 3HAHUU BOKPYT
BEAYIIUX WICH, ONPENeNsIoINX CTPYKTYPY Kypca U CHOCOOCTBYIOIIUX
(hbopMHUPOBAHUIO IIEJIOCTHOTO B3TJIs/1a HA MUP.

B kypce naroTcs nepBble MPEACTABICHUS O TAKUX MOHATUIX, KAK «Maccay,
«B3aMMOJEHUCTBUEY»,  «CWJIA»,  <«OHEPIUsD»,  «aTOM»,  «MOJEKYJa»,
«XAMHUYECKUU DIJIEMEHT.

[Tomy4daemble ydammuMuCsl CBEIEHUS O BEIIECTBAX U UX MPEBPAIICHUSX
MOTYT CJIYXUTb NEPBOHAYAJIIBHOM OCHOBOM IJIA IIOCTENEHHOIO OCO3HAHMUA
HJIEW O TOM, YTO MaTepus U POpPMbI €€ JBHUKEHUS BCET/1a B3aUMOCBSI3aHbI, YTO
OOBEKTHI MOPUPOALI  O0pPa3yrOT IIEJOCTHBIE CHUCTEMBI, OTHOCHUTEJIHHO
YCTOMYHBBIE, HO B TO XK€ Bpems auHamuuHble. Hapymenwe sTon
JTUHAMUYECKOW YCTOMYMBOCTHA CHUCTEM MOXKET MPUBECTU K HEKEIATEIbHBIM
nocaeactTeusaM. Oco3HaHUE ATOM UJIEM BaXKHO JIJISI HIOHUMAaHHUS SKOJIOTHYECKUX
npoOJem.

NuTerpanms pa3iudHBIX €CTECTBEHHO-HAYyYHBIX OOJlacTe 3HaHUS
OCHOBaHAa Ha MPEJCTABICHUU O E€IUHCTBE NPUPOJBI U OOIIEM I BCEX



€CTECTBEHHBIX HAYK METOJI€ TO3HAHUSI.

ConepxaHue JaHHOTO Kypca CTPOUTCA Ha OCHOBE JEATEIbHOCTHOTO
nmoaxonaa.  Bomimedenne — yyammxcs B pa3sHOOOpasHyr  y4eOHYIO,
HCCIIEIOBATENIbCKYI0 M MPAKTHUYECKYIO JESITEIBHOCTh SIBIISIETCS YCJIOBUEM
MPpUOOPETEeHMS MPOUYHBIX 3HAHUHN, MPE0OPa30BAHUS UX B YOCKICHUS U yMEHHUS,
CTAHOBJICHUSI OTBETCTBEHHOCTH KaK YepPThl IUYHOCTH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

JIMYHOCTHBIMHM  pe3yJbTaTaMM  u3ydeHUs Kypca «EcrtecTtBo3HaHne»
«BBeneHue B ecTeCTBEHHO-Hay4dHble IpeaMeTbl. PDusuka. Xumwusa»
SIBISIFOTCS:

— pa3BUTHE  NO3HABATEIIBHBIX  HWHTEPECOB, HWHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEN yUalllnXcs;

BOCIIUTAHUE OTBETCTBEHHOI'O OTHOLIEHUsS K IIPUPOJE, OCO3HAHHUE

HEOOXOAMMOCTH 3aILUThl OKPY’KAIOILIEH Cpeasl;

— (opmupoBaHUE JIUYHOCTHOTO OTHOUIEHUS APYT K JAPYTY, K YUUTEIIO.

MeTanpeaMeTHBIMHU pPe3yJdbTaTAMM U3yUYCHHUS Kypca SBISIOTCS:

— OCBOCHHME IIPUEMOB MCCIEI0BATEIBCKON MESTENbHOCTH (COCTaBJICHUE
MJIaHa, MCIOJIb30BaHUE MPUOOPOB, GOPMYJIUPOBKA BHIBOJAOB U T. I1.);

— (opMupoBaHUE TIPUEMOB padOThl ¢ UHPOpMalLMEl, TPEACTABICHHON B
paznmuuyHoi dopme (Tabnuilel, rpa@uKU, pUCYHKH U T. 1.), Ha PA3IMYHBIX
HOCUTENSAX (KHUTH, VITHTEpHET, MEPUOANYECKUE U3JIaHUS U T. 1.);

— pa3BUTHE KOMMYHUKATHUBHBIX YMEHHW U OBJIQJICHUE OIBITOM
MEXKJIUYHOCTHON KOMMYHUKAIINU (BEJICHUE IMCKYCCUU, padoTa B IpyIIax,
BBICTYIIJICHUE C CO- OOIIEHUSMH U T. 11.).

IIpeameTHbIMM  pe3yJbTaTamMM  U3ydeHUs Kypca «BBenenue B
€CTECTBEHHO-HAay4HbIE NpeaAMeThl. du3nuka. XuMus» SIBISFOTCS:

— OCBOEHHUE 0a30BBIX €CTECTBEHHO-HAYUYHBIX 3HAHUHN, HEOOXOIUMBIX JJIs
JIATbHEWIIIET0 U3YUYEHUSI CUCTEMATUUECKUX KyPCOB €CTECTBEHHBIX HAYK;

— (dopMupoBaHHUE DJIEMEHTAPHBIX MCCIIEIOBATEIbCKUX YMEHHUI;

— OPUMEHEHHUE TIIOJYYEHHBIX 3HAaHUM W YMEHUM I PEUICHUs
NpaKTUYECKHUX 3a/a4.



ObecrieunTh JOCTHXXEHHUE TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS OCHOBHOM
00pa3oBaTeIbHOM MpPOrpaMMbl, CO3/JaTh OCHOBY IS CaMOCTOSITEIBLHOTO
YCTENTHOTO YCBOCHHUS OOYYalOIIUMHUCS HOBBIX 3HAHWM, YMEHHH, BUJIOB H
CIIOCOOOB JAEATENIbHOCTH JIOJDKEH CUCTEMHO-ACATEIbHOCTHBIM moaxon. B
COOTBETCTBUM C OJTUM MOJXOJIOM HMEHHO AaKTHUBHOCTh OOydYaroluxcs
MPU3HACTCS OCHOBOW JTOCTHIKCHHUS Pa3BUBAIOIINX Iejel oOpa3oBaHHs. DTH
3HAHUS HE TEepeJalTCsi B TOTOBOM BHJIE, a JOOBIBAIOTCA YUYalllUMHUCS B
mpoliecce IMO3HaBaTEIbHON AedaTeabHOCTH. OJAHUM U3 TyTEeH NOBBIIICHUS
MOTHUBAIMU U 3GPEKTUBHOCTH YUeOHOU NESTEIHLHOCTH B OCHOBHOM IIKOJIE
SIBJISICTCS] BKIIIOUCHHUE YUAIIUXCS B YUeOHO-UCCIe008aAMENbCKYI0 U NPOEKMHY IO
0essmenbHOCmb, KOTOpas UMEET CIIEIYIONMe OCOOCHHOCTH:

1) IeJIK U 33/1a4d dTUX BUOB JICATEIBHOCTH YyYaIlIMXCS OMPEEISIIOTCS Kak
VX JUYHOCTHBIMH MOTHBAMH, TaK U COLUAIBHBIMHU. JTO O3HAYAET, YTO TaKas
NesITeIbHOCTh JIOJDKHA OBITh HaIlpaBj€Ha HE TOJbKO Ha IOBBIIICHUE
KOMIIETEHTHOCTU TIOJIPOCTKOB B MPEAMETHOM O0O0JacTH ONpeesIeHHbIX
y4eOHBIX JUCIUIUINH, HE TOJIBKO HAa Pa3BUTHE MX CIOCOOHOCTEH, HO W Ha
CO3JIaHHE MTPOJIYKTA, UMEIOIIET0 3HAUMMOCTb JJIsl IPYTHX;

2) yueOHO-UCCIIeIOBaTENIbCKasi U MPOCKTHAsl JAEATEIbHOCTh JOJDKHA OBITh
OpraHu3oBaHa TaKUM 00pa3oM, YTO- Obl yYallluecsi CMOTJIA peajn30BaTh CBOU
MOTPEOHOCTH B OOIIEHWM CO 3HAYUMBIMHU, peOEPEHTHBIMU TPYyINaMHU
OJHOKJIACCHUKOB, yuuTteneh u T. A. CTpos pa3IMYHOrO poja OTHOIICHUS B
XOJIe LEJICHAIIPABJICHHOM IIOMCKOBOM TBOPYECKOM UM  INPOAYKTUBHOU
NEeSITeIbHOCTH, MOAPOCTKA OBJAJ€BAIOT HOPMaMHM B3aUMOOTHOLIEHUHN C
pa3HBIMM JIIOAbMHU, YMEHHUEM IMEPEeXOJUTh OT OJHOTO BHJA OOIIEHUS K
JIPyromy, NpuoOpETAIOT HABBIKU UHJIAUBUIAYAIHHON Ca-MOCTOATEIBHOU pabOThI
Y COTPYJIHUUECTBA B KOJIJIEKTUBE;

3) opraHu3ainusi  y4eOHO-UCCIIEOBATEILCKUX U  MPOEKTHBIX  padoT
IIKOJIbHUKOB ~ 00ECTeYMBaeT COYETAHUE  Pa3JIUUYHBIX BHUIOB
MO3HABATEILHON MEATENHHOCTH. B 3THUX BUIAaX AEATEILHOCTH MOTYT OBIThH
BOCTPEOOBAaHbI TMPAKTUYECKUA JIOOBIE CIIOCOOHOCTH TIOJIPOCTKOB, peaju-
30BaHbI JINYHBIC TPUCTPACTUS K TOMY WJIM UHOMY BUAY JACSITEIHHOCTH.



COJEP KXAHUE OBYYEHUA

5 KJIACC
Pa3znea 1. BBegenue

[Ipupona xuBas u HexuBast. [loHsATHE O ABIECHUAX IPUPOABL. YeloBeK —
4acTh MPUPOBI, 3aBUCUT OT Hee, mpeodpa3zyer ee. HeoOxoaumocTs n3ydeHus
npupoasl. dusnMka U XUMH — HayKu O Ipupoze. Tema u BemlecTsa.
MnuorooOpa3ue siBIeHUU Npupojibl. OU3NUECKUE SIBJICHUS: MEXaHUYECKUE,
TETJIOBBIE, DJIEKTPOMATHUTHBIE, CBETOBBIE.

XumMH4YecKrne SBJICHUsS — NpeBpamieHus BewmecTtB. [Ipuponnsre,
VMCKYCCTBEHHBIE 1 CHHTETHYECKHE BellecTBa. OnrcaHue sIBIICHUM IIPU- POJBI B
JIUTEpaType U ucKyccTBe. HayuHblil MeTO/ M3yUYeHHUS IPUPO/IbI: HAOIIO/ICHHUE,
OIIBIT, TEOPHUS.

JlaGopaTtopHoe oOopynoBaHue, mITaTuBbL. [IpaBuiia Mojab30BaHUS U
npaBuiia 0€30MaCHOCTH.

Ponp 3mMepeHunii B HaydHBIX HCCIENOBaHUSIX U B IpakTuke. [Ipocrenmue
U3MEpUTENbHbIE NMPUOOPBI U HHCTPYMEHTHI: JIMHEWKaA, HU3MEpPUTEIIbHAs
JIEHTa, MEepHbII nuIuHAp, Beckl. Illkana npubopa: neHa aeneHus, peaen
U3MEpEHNUM. AJITOPUTM HAXOXKIACHUs LIEHBI JAEICHUs IIKAJIbl U IIpenesa
N3MEPEHUMU.

Jlabopamophvie pabombi.
«Onpenenenue pasmepoB Tenay, «lM3MepeHne oObemMa IKHUIKOCTHY,
«3mepeHne o0beMa TBEPAOTO TEIIay.

Iucomennviu onpoc «BBeneHue»
Pa3nen 2. Tena. BemectBa. Ux cBoiicTBa

XapakTepucTUKH Tel W BemiecTB: ¢opma, o0beM, IIBET, 3arax.
Oprannueckue M HEOPraHWYECKHE BEIECTBA.

TBepmoe, xuaKoe M razoo0pa3zHoe cocTossHUS BeriecTBa. CoxpaHeHHUE
dbopMBI 1 00BEMa TBEPABIMU TEJIAMH, COXpPaHEHHUE 00BheMa M HECOXPAaHECHUE
GhOpMBI KUAKOCTSIMH, HecoxpaHeHne (Gopmbl u oObeMa razamu. [IpusHaku
(GU3NYECKUX SBICHUN.

Macca. IlepBbie TpeacTaBieHUs O Macce Kak O KOJMYECTBE BEIISCTBA.
HeobxoaumocTs nuzmepenust Maccbl. Mephl U 3TAJIOH MacChl. PeIdaskHbIC BECHI,
npaBuiia paboThl C HUMH.

TemnepaTypa Kak BakHasi XapaKTEpUCTHUKA TENl W BEIISCTB, PA3JIHMIHBIX
sIBJICHU npupoabl. U3Mmepenue temneparypsl. TepMoMeTphl, TpaBuiia padoThl
¢ HUMHA. OCOOEHHOCTH KOHCTPYKIIMU MEIUIIMHCKOTO TEPMOMETpa.



3HaueHue 3HaHUU O cTpoeHuHu BeuwlecTtBa. JlenumocTe BemiectBa. CtpoeHue
BEIIECTBA: MOJIEKYJIbI, aTOMbl, HOHBI. [IpeacTraBieHne O pazMepax >TUX
YacTHLI.

Ctpoenue moiiekyn. Auddys3us B razax, >KUJIKOCTIX U TBEPAbIX Teax.
JIBm>keHMe 4acTull W TeMmeparypa Ted. Jloka3aTenbCTBa CYyIIECTBOBAHMUS
NPUTSHKCHUSI U OTTAJIKUBAHUSI MEXy udactuiiamu. CTpoeHue TBEpAbIX Tell,
YKHKOCTEH, ra30B Ha OCHOBE 3HAHUU O CTPOCHUM BEIIECTBA.

D. Pesepdopn — cozmarens IUIaHEeTapHOW MOJICIM CTPOSHHS aToOMa.
Ctpoenue atoMa. 3apsabl IPOTOHOB U 3JIEKTPOHOB, UX B3aUMOJICHCTBUE, 3aPsil
sapa. CTpoeHue aToMOB Bojopopda, remws, jutus. OOpa3oBaHHWE HOHOB.
XUMUUECKUE DJIEMEHTHI KaK IPYMIlbl aTOMOB C OJMHAKOBBIM 3apsaoM siapa.
3Haku XUMHYECKHX »dJieMeHTOB. Ilepuoauueckas cucTeMa XUMHUUYECKUX
anementoB JI. WM. MengeneeBa. Homepa XUMHYECKHMX 3JIEMEHTOB.
XHUMHUYECKUE IJIIEMEHThI B MIPUPO/IE.

BemectBa npoctbie U cioxkHbie. DOpMYNIbl XUMUYECKUX BEIECTB.
MecTto kuciaopoaa B Ileprnoanyeckor CUCTEME XUMHUYECKUX DJIEeMEHTOB /.
. MenaeneeBa, ero 3Hak, Homep. Kucimopoa. CoeauHeHuss Kuciaopoja.
ITIpocToe BemecTBO KUCIOPOJ, €ro CBOMCTBA U 3HAYEHHUE JJIsl >KU3HU Ha
3emiie. otocuHTe3. 'opeHUE B KUCIOPOJE.

Mecto Bomopona B nepuoaunueckoit tadnuie . M. MenneneeBa, ero
3HaK, HoMep. Boxopon B mpupogne. IIpocToe BemecTBo BOAOPOA: €ro mo-
JIy4€HHE, CBOMCTBA, PACIPOCTPAHEHUE B IIPU- POJAE, IPUMEHEHUE, 3HAYCHUE.
CoenuHeHus BOAOpOaa.

Bopa: ctpoeHue moiiekysisl BoAbl. CBOMCTBa BOJBI, €€ PACIPOCTPAHEHUE B
npupoze, 3HaueHue. Mcnonp3oBanue BObI B HAPOJHOM XO03saMcTBE. Bona kak
pactBopurenb. @unbTpoBanue. OXpaHa BOJHBIX PECYPCOB.

PactBopel B mnpupone, TexHHuKe, ObITy. PacTBopuTens U pacTBOpsieMoOe
BenlecTBo. VCTHMHHBIE pAacTBOpPBI M B3BeCH. MaccoBas J0Ji1 BELIECTBa B
pacTBope.

II;TIOTHOCTE KakK XapaKTEpPUCTHUKA BELIECTBA.

Jlabopamopnvie pabomur.

«CpaBHEHHE XapakTepUCTUK Tem», «Habmronenue pa3iaudHbIX
COCTOSIHMM BellecTBay, «M3MepeHne macchl Tejla Ha PhIYaKHbIX BEcax»,

«3MepeHne TeMrepaTypsl BOJIbI M Bo3ayxay, «Habmroieaue 1emmmMocTH
BEIIIECTBAY, «HaoOmnronenue SIBIICHUN nuddy3umn, «Habmnronenue
B3aMMOJASUCTBHUS YaCTHUI] Pa3IUUYHBIX BEIICCTBY,

«Habmronenne ropenus», «OrmpeneneHne pacTBOPUMOCTH —BEIIESCTB



¢unpTpoBaHueM», «l3mMepeHne MIOTHOCTH BEIIECTBAY.

Koumponvhoie pabomot.

«XUMHAYECKUE DIIEMEHTBI», «IIJIIOTHOCTL BelIecTBa»
Pa3pnen 3. BzanmopaeiicTBue Tel.
PeakTuBHOE NBMKEHUE.

Bcemupnoe tsarorenue, ero nposisieHusa. Cuia TsSHKeCTH, €€ 3aBUCUMOCTD
OoT Macchl Tena. OTKpbITHE 3aKOHA BCEeMHUpPHOro TsaroreHuss M. HproToHOM.
Enununa cunel. Paznuunsie Buabl aeopmanuu. [possienue aepopmanuu B
MPHUPOJIE, B OBITY, YUET U UCTIOJIh30BAHNE B TCXHUKE.

Bo3HukHOBeHME cuibl yrpyrocty npu aedopmanuu teia. Hanpasienue
CWJIBbl YIPYTOCTH. 3aBUCHUMOCTh CHJIBI YIPYTrocTd OT jaedopMaiium.
OOBsicCHEHHE BO3HUKHOBEHUS CHJIBI  YIPYTOCTH C  TOYKH  3pPCHUS
MOJICKYJISIPHOTO CTPOEHHUS BemecTtBa. [IposiBieHHe Cuiibl yHOpPyroctu B
pupoje, B OBITY, YUYET U HCIIOJb30BaHHUE €€ B TCXHHUKE.

[Ioxo#t 1 paBHOMEPHOE NPSIMOJIMHEMHOE ABWXKEHHE Tena. JlmHamoMmerp.
Cuna TpeHus: ee NPOsIBJICHUE B MPUPOJIC, B OBITY, YCIOBUS €€ BO3HUKHOBCHUSI;
MIPUYUHBI BO3HUKHOBEHHUS TPEHUs. TpEHHE CKOJIbKEHUS U TPECHUE KAUCHUS.
3aBUCUMOCTh CWJIbI TPEHHUS OT CHUJIbl TSKECTU TejJa U KadecTBa oOpabOTKU
MOBEPXHOCTEN. YUET U UCIIOJIb30BAHUE TPECHUS B TEXHUKE.

OOBsCHEHUE PICKTPUUECKOTO B3aMMOJACUCTBHUSI HA OCHOBE AJICKTPOHHOM
TEOpUU. ODJEKTpU3alusl Tell TpeHuem. llepemada »sIeKTpUUECKOro 3apsaa
CONPUKOCHOBEHMEM. BzanmMoaencTtBue OJHOMMEHHO MW Pa3HOUMEHHO
3apsHKEHHBIX Tel. [I[puHIUn 1ecTBrS AIIEKTPOCKOIIA.

IlocTtossnubie ™MarHuThl. (CBOWCTBAa MNOCTOSHHBIX MaruuToB. Ilomaroca
MarHuToB. MaruutHas ctpenka. 3emiisi Kak MarHuT. Komnac. [Tpumenenue
MOCTOSIHHBIX MArHUTOB.

Cuna naBienus u gasienue. Eqununa nasiaenusi. CriocoObl yBEIUUYEHUS U
YMEHBIICHUS JABJICHUS.

3akon Ilackansa. Ilepenaua naBiaeHUsS KUJAKOCTSIMHM M Ta3aMM B TEXHUKE.
Hanmnume naBneHus BHYTPU KHUJKOCTH, €r0 3aBUCUMOCTb OT TJIyOHWHBI.
PaBeHcTBO maBimeHW BHYTPU JKUIAKOCTH Ha OJHOW TIyOWMHE IO BCEM
HanpapieHusiM. COOOIIAIOIIUECS COCYAbl. 3aKOH COOOIIAOMINXCS COCY/IOB,
ero oobsicHeHue. [IpuMeHeHne cooOIIaroIUXCsl COCYIOB.

Brrtankusaromas cuia. [IpyunHa BO3HUKHOBEHUS BBITAJIKHUBAIOIIEU
CUJIbl. Y CJIOBUS IIJIaBaHUS TEIl.

Jlabopamopnvie pabomur.
«HalOmonieHre  BO3HUKHOBEHHS CHJIBI  yIPYroCTH TpH  JehopMaIimy,



«3mepenne  cunb», «M3mepenne cunbl  TpeHusi», «Habmronenue
B3aUMOJICHCTBUSL HA’JIEKTPU30BaHHBIX Tem», «HabmioneHue MarHUTHOTO
B3aUMOJIECTBUS», «OnpeaesieHue AaBlIeHUs Tela Ha onopy», «M3mepe-Hue
BBITAJIKUBAIOILIEH CHIIBD», «OT 4ero 3aBUCHUT BBITAJIKMBAIOIIas (apXUMeg0Ba)
cuia?y, « BpIAICHEeHHE yCIIOBUS ILIABAHUS TEID).

Konmponwvuwie pabomutr:
«BzaumoneiictBue Tten. Paznuunble Buabl cuin», «/laBieHue Ha riryOuHeE.
JlencTBrE KUAKOCTH HA IOTPYKEHHOE B HEE TEIIO»

Pa3znen 4. ®uznueckne U XUMHYECKHeE SIBJICHUS
MexaHu4ecKue siBJICHUSA

Mexannueckoe asuxenue. Tpaekropusi. PaznuuHbie BUIBI ABUKCHUS.
[Tpumeps! pa3nuyHBIX BUAOB IBUKEHUS B IIPUPOAE U TEXHUKE.

Iyt 1 Bpemsi IBMXKEHUSI, UBMEPECHUE ITyTH U BPEMEHHU.
CKOpOCTh paBHOMEPHOTO JNBHXKEHUA. ENUHHUIIBI CKOPOCTU. Y CKOPEHHOE U
3aMEUICHHOE JBUKECHHUE.

[IpencraBienne 06 OTHOCUTEIBHOCTH JIBUKEHHUSI.
3BYyK KaK HCTOYHHUK HHPOpPMALMU 4YeJOoBeKa 00 OKpYy’KalolleM MHUpE.
Hcrounuku 3Byka. Kosebanus — HEOOXOAUMOE YCJIOBHE BO3HUKHOBE-HUS
3ByKa. CKOpPOCTB 3ByKa B PAa3JIMYHBIX CpeAax. SABIeHUE OTpAKECHUST 3BYKa. IXO.
Hcnonws3oBanue SIBICHUSI OTPa)KEHUSI 3ByKa B TEXHHKE.

Jlabopamophwvie pabomul:

«BprauciIeHne CKOpPOCTH IBHIKCHUS OpycKay,
«Habmonenne  OTHOCHUTENFHOCTH — JIBUKCHUSY,
«Ha0nronenne MCTOYHUKOB 3BYKay.

Koumponvnas paboma
«MexaHn4YecKoe JTBHKCHHUEY

TensioBble sIBJIeHUS
TeroBoe pacmmpeHue Tel. YYET W MCIOJb30BAHUE TEILIOBOTO
paciiMpeHus B TEXHUKE.

[InaBnenue u orBepaeBaHue. OOBSICHEHHE ATHUX IPOLECCOB C TOYKHU
3peHus1 CTpOEHMs BemecTBa. IIpomecchl ucnapeHuss M KOHIACHCALMM, HUX
00BsICHEHUE C TOYKH 3pEHUSI CTPOCHUS BellecTBa. McnapeHne u KOHAeH calus
B IPUPO/JIE. 3aBUCUMOCTh CKOPOCTH UCTIAPEHUS )KUIKOCTH OT poJia KUJIKOCTH,
TeMIIepaTyphl, MIOMAAN CBOOOHON MOBEPXHOCTH. OXITAXACHUE KUAKOCTEN
IIPU UCTIAPEHUM.

[Ipouecc teruonepenauyn, NPUMEPHI IPOSBIEHUS TEIUIONEPENAYN B
IpupoAe, ydeTa M UCIOJb30BaHUS B TEXHUKE (0e3 yka3aHUs BHUJIOB



Terionepeaayn).

Jlabopamopnvle pabomui:

«Habmonienne u3MeHeHus: oObeMa KUJKOCTEH W ra3oB NpU HAarpeBaHUU U
OXJaXKJIeHUW» (OMHCaHWE JIaHO B MeToauyeckom mnocobuun), «Habmronenue
W3MEHCHUS [UIMHBI Tejla TMPU HarpeBaHUM W OXJaxaeHun», «OTiInBKa
WTPYIICYHOTO  cojijgaTthkay, «HarpeBaHwme  CTEKISIHHOW — TpyOKwm»,
«HabGmronenne 3a 1uraBiaeHWeM cHera», «OT dYero 3aBUCUT CKOPOCTh
WCHApPEeHUS XKUJIKOCTU?,

«Habmronnenne oxJyakaeHUsl >KUAKOCTHU TIpU ucnapeHum», «Habmronenue
TEIUIOMPOBOHOCTH BOJbI, BO3AyXa U METAJJIMYECKOTO CTEPIKHS.

Koumponvnas paboma
«TenaoBrIe SIBICHUS .

Tooosas konmponvnas paboma

Pa3nen 5. ®u3nuyeckne 1 XHMHYECKHE SIBJICHUS
DJIeKTPOMATHUTHBIE SIBJICHHSI
DNEKTPUUECKHUN TOK KaK HalpaBJICHHOE JBWKECHUE 3apsKEHHBIX YACTHII.
Hanpsxenrne kak yciaoBHE BO3HUKHOBEHUS 3JIEKTPUUECKOTO TOKA. MICTOUHUKHN
MOCTOSIHHOTO M MEPEMEHHOIO TOKA.

Curna Toka, enfuHHULA cUIbl TOKa. HampsikeHue, eIuHUIla Hanps)KEHUS.
Amnepmetrp U BOAbTMETp. [IpOBOAHUKM W AUAIIEKTPUKHU: ONpPEJIEIICHUE,
IIPpUMEPHI U IPUMEHEHHUE.

Onekrpuyeckne wnenu. CocTaBHbIE YacTH DJJIEKTPUYECKHX LENeu M X
ycJIOBHbIe 00O3HaueHusi Ha cxeme. llocrmenoBarenbHOEe W MHapaiesibHOE
COCIMHEHHUSI MPOBOJIHUKOB, UX OTJINYMS, UCIIOJIb30BAHUE B PAIIMYHBIX ICTAX.
JIeMCTBUSI 3NEKTPUUECKOrO TOKa. TennoBoe aeicTBue Toka, €ro NpUMEHEHUE
B OBITOBBIX TMpuOOpax. MarHUTHOE AEHUCTBUE TOKA. DJICKTPOMATHUTHI U HUX
IIPUMEHEHUE.

JlericTBMe MarHuTa Ha 3JIEKTpUYECKUU TOK. [[puMeHeHue 3Toro nemcreus B
YCTPOMCTBE W3- MEPUTEIBHBIX MPUOOPOB, DIIEKTPOABUTATESA. XUMHUIECKOE
JIEICTBUE TOKA U €T0 NMPUMEHEHHUE.

Jlabopamopnvie pabomur.

«ITocaemoBareaprHOC COCJIMHECHUECY, «ITapannensHoe COCIUHCHHUECY,
«HaOmronenne TemioBoro acicTBUs Toka», «HaOmromeHne MarHUTHOTO
JICUCTBUSA TOKay, «JleMcTBME MarHuTa Ha MOPOBOJHUK C TOKOMY,
«HabOmronenne XMMHUYECKOTO JICHMCTBHSA TOKay.

Kommponvnas paboma
«DNMEKTPUUECKUN TOK



CgeroBble sIBJICHUS

CBeT KaKk MCTOYHUK MH(POPMALIUU YEIOBEKA 00 OKPY’KaIOIIEM MUPE.
HNcrtounuku  cBera:  ropssuue U XOJOJHBIE. [IpsimonHeitHOE
pacripocTtpaneHue cBera. (OOpaszoBanume TeHH. [IpoxokaeHue cBeTa
CKBO3b OTBepcTHE. OOBACHEHUE COJTHEUYHBIX U JIYHHBIX 3aTMEHUU.
3epkajibHOE U paccesiHHOE oTpakeHus. [IposiBieHne 3aKkoHa OTpaKECHUs B
NEWCTBUU 3€pKajl. 3epKaja MJIOCKUE, BBINYKJIbIE U BOTHYThle. CBOMCTBO
3epKaJl U3MEHSTh HAllpaBJICHUE CBETOBOTO ITyyKa. cnoib30BaHuE 3epKal.
XapakTep n300pakeHUs B INIOCKOM 3€pKaie.

[Ipenomnenue cBera. M3mMeHeHHE HaIpaBJI€HUsS CBETOBOrO Jyda IIpHU
Mepexojie M3 OJHOW cpenbl B Jpyryro. Tumel JUH3: COOUparONIUe U
pacceuBaromue. @OKyC JIMH3bI. Y BEJIMYCHUE JINH3bI.

Ha3nauenue u MCMOIb30BAaHUE ONTHYECKUX TMPUOOPOB.

Ctpoenue rnaza. Mzobpaxenue, moiaydaeMoe Ha ceTdaTke. bIM3opykocTh U
JNAIbHO30PKOCTh; UCIIOJIb30BAaHUE OUYKOB JJI1 KOPPEKIIUU 3PEHUS.
Paznoxenue Oenoro cBera ¢ nomouipio OpusMbl. CIEKTp, MNOPSIOK
clieloBaHus 1IBETOB B HeM. Panyra. OObscHeHUE 1IBETa Tell.

Jlabopamopnvie pabomur.

«CBetr u TeHb», «M3roroBieHne Kamepbl-OOCKYypb», «OTpakeHue cBeTa
3epkaiom», «llomydyenune wu300pakeHUs] TIpeAMETa B IUIOCKOM 3€pKaiey
(omucaHue 1aHO B METOJIMYECKOM MOCOOHUH),

«Habmonenue 3a mpenomiieHueM cBeTa», «HabGmonenune wuzoOpakeHuil B
JIUH3E».

Koumponvnas paboma

«CBETOBBIE SABJICHUS»

XYUMHYECKHEe SBJICHUSA
XUMHUYECKHE peaKIuu KakK IIPOIecChl oOpa30oBaHMUs OJHHUX BEMISCTB U3

npyrux. Ilpyu3HaKM XUMHUYECKUX SIBJICHUHW M YCIOBHUS HX IPOTEKAHUS.
OO0bsicHeHHE NPOTEKAHUS XMMHYECKHUX PEaKLUU C MOJIEKYJISIPHOW TOYKHU
3penusi. Pacnag BeumecTB U MOJIEKYJI Ha aTOMBbI UJIU MOHBI, 0Opa30BaHUE U3
HUX HOBBIX BemiecTB. CoOXpaHEHHE MAacChl BEIIECTB B XHUMHYECKHUX
peaKuusX.

Peakuun coenuHenus u pa3nokeHus. ' opeHrne Kak peakusi COCTUHEHUS.

Oxcunpl. Ilpumepsl HaumboJiee  pacnpoOCTPAHEHHBIX  OKCHIOB, HX
pacnopoCTpaHEHUE B IPUPOJE U UCIIOIb30BAHUE.

Kucnotsl. [Ipumepsl Hanbosee pacnpoCcTpaHEHHBIX KUCIOT. Mcnons30Banue

KUCJIOT B mpou3BoacTBe U OwiTy. [lpaBuna oOpameHuss ¢ HUMM.



Pacmo3HaBaHue KUCJIIOT.

OoOmue cBeaeHus 00 ocHoBanusax. Illemoun. M3BecTkoBas Boaa, rameHas
n3BecTh. llpuMeHeHHMe OCHOBaHUNW B NPOU3BOACTBE, ObITY. IIpaBuia
oOpaiieHusi ¢ OCHOBaHMsAMH. Pacmo3HaBaHue oOCHOBaHMM. Peakiius
HEUTpaJIM3anuu.

Conu. Ilpumepsl cosiei, pacnpocTpaHeHue ux B npupoje. CBoiicTBa U
MIPUMEHEHUE Psifia COJIEN.

VYrineBonanl, KUpbl U OEJIKM KaK Ba)KHEUIIME MUTATEJIbHBIE BEIIECTBA JJIA
OpraHu3Ma 4eJIOBEKa.

[Ipoucxoxaenue npupogHoro rasza, HedTu, yrisi. Hambosee BaxHBIC
MeCTOpOXXJIeHUsI HedTH U ra3a B Poccun, nx 3HaueHHE KaK HICTOYHUKOB JJIsI
MOJIyUY€HHUSI Pa3JIMYHBIX BHUJOB TOILUIMBA W KaK BAXHEUIIIETO CBHIPHS IS
XUMHYECKOMN MPOMBIIIJICHHOCTH.

Jlabopamopnvie pabomur.

«Hab6monenrne Qu3nueckux U XUMMHUUYECKUX SIBICHUNY», «JlefcTBHE KHUCIOT U
OCHOBAaHMU Ha WHIUKATOPB», «BBISICHEHME pPacTBOPUMOCTH COJIEHM B BOJIE»
(omrcaHue TaHO B METOJIMYECKOM ITocoOum), «Pacmo3zHaBaHue kpaxmanay.

Koumponvnas paboma

«XUMHUYECKUE ABJICHUS

Pa3znen 6. UesioBek M npupoaa

3emiuss — muianera CoJIHEYHOUM CUCTeMbI. 33J]a4u ACTPOHOMHUM. 3BE3IHOE
He0O0, co3Be3nus. J[peBHUE aCTPOHOMUYECKHUE HWHCTPYMEHTHI U COBPEMEHHBIC
METO/Ibl AaCTPOHOMHUYECKUX UCCIICTOBAHUM.
Kapra 3Be3nHoro Heba. HaxoxaeHue Ha KapTe CO3BE3/IMM U HauboJiee
SIPKUX 3BE€31. A3UMYT UM BBICOTa CBETHJI, UX OMNPEACICHUE C MOMOIIBIO
acTpoJIsIOnu.
Connue. IlepBbie npe/icTaBICHUS O €r0 COCTaBe U Temmeparype. M3MeHeHus
cojiHeuHOW akTUBHOCTH. CosHile W ku3Hb Ha 3emiie. CoyiHeYHasi CUCTEMA.
Ctpoenue COMTHEYHON CUCTEMBI.

JIBm>xkeHue 3eMJu: BpallleHHue BOKPYT CBOEH OCU U oOpallieHue BOKPYT
Couania. [TpuduHBI CMEHBI JTHS U1 HOYHM, BPEMEH T'oJia.

JlyHa — ecTecTBEHHBIN CIyTHUK 3eMuu. J[BrxkeHue JIyHbl BOKpYT 3emiu U
BOKpYT cBoel ocu. Pusznueckue ycnosus Ha JIyne. ®aspl JIyHsI.
OCHOBHBIE 3Talbl KOCMUYECKAX UCCIIEIOBAHUM.



Jlabopamopnas paboma
«3rotoBnenrue acTpoysiOMM W OMNpPEACIICHHE C €€ IMOMOIIbIO BBICOTHI
3BE31.

Koumponvnas paboma
«3emiisi — tutaHeta COJTHEYHOW CUCTEMBD»

3eMJIl — MeCTO OOMTAHUA YeJIOBEKA

CtpoeHune 3eMHOr o mapa. Y BeJIMYeHUE INIOTHOCTH U TEMIIEPATypPhbl 3EMJIU C
Ty OMHOM.

CocrtaB rtunpochepsl. Poms ruapochepsl st KU3HA Ha 3eMile.
UccnenoBanue mopckux riayou. Cynoxoactso. IIponeccsl, npoucxoasimue
B 3€MHBIX HeJIpax W B ruapocdepe, UX BIHUSHHUE Ha KU3Hb JIIOJICH,
HEOOXOAUMOCTh UX U3YUCHHUS.

CoctaB u ctpoenue armocdepbl. ATmocdepHoe paasieHue. ONbIT
Toppuuemsin.  bapomerpbl, HWX  NOpUHOUII  JeUCTBUS.  EauHUIBI
aTMOC(EpPHOTO JIaBICHUSI.

Conepxxanue BOJISIHOrO Tmapa B armocdepe. HeHachIilieHHBIN U
HacChIIEHHbIN Tap. OTHOCH- TENbHAsl BJIAXHOCTh BO3JyXxa. BaXHOCTh
W3MEPEHMS BJIAXXHOCTU Bo3ayXa. [ urpomerp, nicuxpomerp.

Tyman, obnaka, 10XAb, poca — OOBICHEHUE TIPUUYUH UX BOZHUKHOBEHUSI.
I'poza, moHHEOTBO.

JTanbl CTAHOBJICHUSI W pPA3BUTHUS aBUAllMM. Belgaromuecs JIETYUKH U
KOHCTPYKTOPBI CAMOJIETOB.

Koumponvnas paboma
«3eMysi — MECTO OOMTaHMS YEJIOBEKa»

3HAKOMCTBO C MPOCTHIMH MeXaHu3MaMu. HazHaueHHe MpoCThIX MEXaHU3MOB.
Omnpenenenne MexaHUdeckol padoThl. EnuHuUIBI paboThl. Y CIOBUS
COBEPIIIEHUS] MEXaHUYECKOU pabOoThI.

Oneprusi. Buapl MEXaHUUECKON PHEPTUM: KUHETUYECKAs, MOTCHIIUAIbHAs.
HcTouHukn 53HEpruv, BHUAbI MCTOYHUKOB »HHEPruu. BocnosHsembie
HCTOYHUKHU 3Hepruu. [InnieBapenne kak mpouecc BOCIOJHEHUS YHEPTrUU
YEJIOBEKOM. 3HAYCHUE COJTHEUHOMW YHEPTrUH /ISl )KU3HU Ha 3eMII€.
Ternnosele aBurarenu. M3 uctopun TemiioBbIX ABUTATENEH. [lapoBbie MaIlIMHBI
Jx. VYarra, WM. M. IlomsyHoBa. IIpuMeHeHHE COBPEMEHHBIX TEIJIOBBIX
npurareneu. Jlpurarens BHyTpeHHEro cropanus. [IpuHoun ero peuncrBus.
Hcnonp3oBanne aBurartesnss BHYTPEHHETO CTOPaHUs.



Ponb snexTposHepruu B KU3HM OOLIECTBA. BUIBI 31EKTPOCTaHLUH.
ABTOMaTnueckue ycTtpoucTBa. lIpuMepsl HCIONIB30BaHHUSA ABTOMATHUYECKHX
YCTPOMCTB B TEXHUKE, HA TPOU3BOJCTBE U B OBITY.

CpenctBa cBs3u. CBeneHus U3 UCTOpUU uX pa3Butus. Tenerpad. Tenedon.
Haznauenue mukpodona u rpomkoroBopuresns. Paauo u tene-BuieHue.
Brigaromuecs  ecTeCTBOMCHBITATENM, WX pPOJb B  CO3JaHUM  OCHOB
ecrecTBO3HaHHUs. OCHOBHBIE  HAIPAaBJICHUS  COBPEMEHHBIX  HAyYHBIX
HCCIIEIOBAaHUM B 00J1aCTH (PU3UKH U XUMUH.
HeoOxoaumocTe co3maHuss MCKYCCTBEHHBIX MarepuasoB. I[Ipumepst
MCKYCCTBEHHBIX  MaTe€pHaJIOB M HUX  HUcHojab3oBaHue. CrnocoObl
BBIPAIIMBAHUS UCKYCCTBEHHBIX KPUCTAJIOB.
[Tonmumepsl. [lonudTwiieH, TOJMUXJIOPBUHMUII, MNOJUCTUPOI U Jpyrue
minactmaccesl. HatypanbHble 1 xuMudeckue BoJiokHa. X ucrnosnb3oBaHue B
ObITY.
OcHoBHBIE (DaKTOpBl BPEAHOrO BIMSHUSA JESITEIbHOCTH YEJIOBEKa Ha
okpyxaronryto cpeny. Kontpons 3a coctosiHuemM aTtMocdepbl U OCHOBHBIE
croco0bl ero ocymecTtBiieHuss. HeobxoaumocTe GOprOBI C 3arpsi3HEHUEM
OKPYKAIOIIEH CPEIbI.

HeoOxoaumocTh 3KOHOMHHU TPUPOJHBIX PECYPCOB U HCIIOJIb30BaHUS
HOBBIX TeXHOJIOTHM. COBpEMEHHAsI HayKa U NMPOU3BOJACTBO. Pa3zButne Hayku
KaK CIoco0 MO3HAaHMUs OKPY>KAIOIIEro MUpa.

Ponp aBTOMAaTMKM W HSIEKTPOHUKHU B YIIPABICHUHU IIPOU3BOIACTBOM.
KommiproTepuzanus rpounsBojictBa. Po6oTel. Ilexu - aBTOMAaTHI.

Jlabopamopnvie pabomur.

«HW3yuenue nenictBus peruara», «M3yueHne nemcTBus NpoOCThIX MEXAaHU3MOBY,
«Bpraucnenne MmexaHn4eckon padoTeny, «COOpKa U UCTIBITAaHUE TeJIeTpadhHOTO
anmapata», «l/I3MeHeHue CBOWCTB TMOJHMAITHUJIIEHA TIPU  HAarpeBaHUN,
«Pacmo3naBanne MPUPOJIHBIX U XUMHUUYECKUX BOJIOKOH.

Konmponvuas paboma
«Mexanusmbl. PaboTta. DHeprus».
Tooosas konmponvnas paboma
TOUKA \’POCTA
\ Ha ©6a3e oOpa3oBatenpHOro 11eHTpa «Touka poctay
oOecrieynBaeTCs pean3arys 00pa3oBaTeIbHBIX TPOTrPAMM €CTECTBEHHO-HAYIHON U
TEXHOJIOTUUECKOW  HaIMpaBJICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHUH C
TpeOOBaHMSIMU  3aKOHOJATEIhCTBA B cdepe oOpa3oBaHuss U € Yy4ETOM



pexoMmeHaanuii  depeparbHOrO Omeparopa y4eOHBIX MPEIMETOB  «XUMHUD,
«®Duzuka». Mcnonb3oBanue o0opymoBaHusi oOpa3zoBaTeNbHOTO IieHTpa «Touka
pocta» npu peanuzanuu faHHoi Oll mo3BossieT co31aTh yCaoBus:

® S pacUIMpeHHs] COACpKaHUS HIKOJBHOTO  XHUMHYECKOTO U
dbuznyeckoro oOpa3oBaHus;

® /IS TIOBBIIICHUS TO3HABATEIBHON AaKTUBHOCTH OOYyYalolIMXcs B
€CTECTBEHHO-HAYYHOI 001acTy;

® UIA pa3BUTHS JHUYHOCTH peOEHKa B Mpolecce OOyueHHus, ero

CIOCOOHOCTEH, (QOPMHUPOBAaHUS U  YAOBJICTBOPEHHUS COLUAIBHO

3HAYMMBbIX UHTEPECOB U MOTPEOHOCTEH;

11 paboThI ¢ OJJapEHHBIMH IIKOJIbHUKAMU, OPraHU3allui UX Pa3BUTUSA

B pPa3JIMYHbIX 00J1acTAX 00pa30BaTEIbHOM, TBOPUECKOM 1EATEIbHOCTH.



TEMATHYECKOE INTAHUPOBAHUE

5 KUIACC
Kosmn4yecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U JyiekTpoHHBbIE (LM (PPOBHIE)
KonTpoJbHbIe
n/n T€M NPOrpamMMbl Bcero p IMpakTnyeckune padoThI o0pa3oBaTe/ibHbIE pecypchl
padoThI
BUBJIMOTEKA [IOK
Paznen 1. Beenenue (3 u) hitps:/MOMYDOKH D/
Hroro no pazneny 6 2
Pazgen 2. Tena. BemecrBa. Ux cBoiicta (11 ) BUBJIMOTEKA IIOK
https://Monypoxu.pd/
Hroro no pazneny 23 2
Pa3znen 3. BzaumopneiictBue Tea(10 1)
BUBJIMOTEKA LHOK
https://monypoku.pd/
Hroro no pazneny 20 2
Paznen 4. ®usnveckne u xumudeckne sapjaenns. (104)
BUBJIMOTEKA LIOK
1 1
Hroro no pasnery o https://monypoxu.pdy/
OBLIEE KOJIMYECTBO YACOB 68 7
I10 ITPOI'PAMME




6 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
N HaunmeHoBaHue - (uadpoBbHIE)
i pa3aesioB U TeM pogopuenTan KoHTpoabHbIe IIpakTHyeckune
n/n Bceero HOHHBIN 06pa30BaTeJILHLIe
NMporpaMmbI padoThI padoThI
KOMIIOHEHT pecypcbl
Pa3nen 4. ®usudeckne U Xumuieckue sijeHus. [Ipogoxenne. (324) BUBJIMOTEKA I1TOK
https://Mouypoku.pd/
5
Wroro mo paznemy 32
BUBJIMOTEKA ILHOK
P U
aznen 5. YesoBek n mpupona (36 ) https:/MOHYDOKHLpd/
3
Uroro no pazneny 36
Bcero 68 2 8




IHOYPOYHOE IINTAHUPOBAHUE

5 KIIACC
Ne KoJsn4ecTBO 4acoB
n/n Tema ypoka Bcero Konrtpossbnsbie | [IpakTrnueckue
padoThI padoThI S0P
1 [Tpupona. YenoBek — 4acTh NPUPOABI 1
2 Tena u BemectBa. Yto n3yvaer dusnka 1
3 Yto n3yyaer Xumus 1
4 Hayunsiit Mmeton. JlabopaTopHoe 060pyg0BaHNE 1 1
5 W3mepuTenpHbie TPUOOPHI 1
6 N3mepenus 1 1
7 Tema. BeniectBa. Mx cBoucTBa 1
8 CocrosiHus BelecTa 1
9 Macca 1
10 N3MepeHne Macchl 1 1
11 Temnepatypa 1
12 HpouBepquaﬂ pabora o teme «Tena. Bemectra. Mx
CBOMCTBay 1
13 CtpoeHue BenecTna 1
14 JIBM>KEHHE YaCTHll BEI[ECTBA
15 B3anmopeiicTBue yacTull BemecTBa. YacTHIIBI BEIleCTBA
U COCTOSIHUS BEIIECTBA 1
16 CrpoeHue atoma 1
17 ATOMBI U MOHBI 1
18 Xumuueckue 3neMenTsl. [lepuoanaeckas tabnuna J1. U.
MenpeneeBa 1
19 BenectBa poCThIE U CIIOKHBIE 1
20 Kucnopon 1
21 Boaopon 1
22 Bona 1
23 PacTBOp U B3BECH 1
24 [IpoBepounas paboTa 1Mo TeMe « XMMUYECKHE DJIEMEHTBD | 1




25 I LIOTHOCTH 1
26 Pemenue 3ama4 Ha CBS3b MEXKTy Maccoi, 00beMOM 1

IJIOTHOCTBIO 2
97 JlabopaTtopHas pabota «3MepeHne mI0THOCTH

BEILIECTBAY 1
28 [IpoBepounas padota no Teme «IIOTHOCTH BemecTBay | 1
29 K 4uemy npuBOJUT eliCTBUE OJHOTO TENa HAa APyroe?

Cuia 1
30 JlelicTBHE pOKIAET NPOTUBOICHCTBUE 1
31 BcemupHoe TsiroTeHHE 1
32 Hedopmaiusi — n3meHnenne Gopmbl U pa3mepa Tena 1
33 Cuna ynpyroctu 1
34 [Toko# ¥ paBHOMEPHOE NMPSIMOJIMHEUHOE IBMKCHUE TENIa | 1
35 N3mepenue cuiibl. TpeHne 1
36 Tpenue 1
37 DJIEKTPUYECKHUE CUJIBI 1
38 MarauTHoe B3aUMOACHCTBUE 1
39 [IpoBepounas padota no teMe «B3aumoaencTeue Ted.

PaznuyHble BUIBI CUII» 1
40 JlaBiieHue 1
41 3aJayy Ha BEIYMCIICHUE JABJICHUS 1
42 JlaBieHue B AKUJIKOCTSIX U raszax 1
43 JlaBnenue Ha rinyOuHe 1
44 Coobmiaromuecs: cocyabl 1
45 JlelicTBHE KUAKOCTH Ha IOTPYKEHHOE B HEE TEJIO 1
46 JlaGoparopHas pa6ota «OT 4ero 3aBUCUT

BBITAJIKMBAIOIIAs (apXUMeI0Ba) criia?y 1
47 Y ciioBus IIaBaHUS TEI 1
48 KonTtponbshas pabota o teme «J/laBieHue Ha rioyouHe.

JlelicTBHE KUIKOCTH Ha MOTPYKEHHOE B HEE TEJIO» 1
49 Mexannueckoe aBrxeHue. [1yTs u Bpems 1
50 CkopocTh 1
51 Pemenue 3anau 1




52 Bcerna am aBrKyIeecs: TeJ10 JBUXETCS? 1
53 3BYK 1
54 PacnipocTpaHenue 3Byka 1
55 TemoBoe pacuiupeHue 1
56 YdeT 1 UCoabp30BaHrE TEIUIOBOTO PACIIUPEHUS 1
57 Ii1aByieHre u 0TBEpACBaHHUE 1
58 Vcniapenne 1 KOHAEHCALNs 1
59 W3yyeHue npouecca UCIapeHusl KUIKOCTEN 1
60 Temnonepenaua 1
61 [TpoBepouHas padota no TeMe «TemnioBbIie sIBICHUS 1
62 IToBTopenue. [loagroToBKa K U”TOrOBOMY TECTUPOBAHHUIO | 2
63 HTtoroBoe tectupoBaHue 1
64 Pe3epBHOE Bpemsi 3
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6 KJIACC

Ne KosmnuecTrBo yacos
n/n Tema ypoka Bcero Konrtpossbnsbie | [IpakTrnueckue
padoThI padoThI S0P
1 Onekrpuueckuid Tok. Mictounnku Toka. Hanpsbkenue 1
2 Cuna Toka 1
3 [TpOBOJIHUKY U TUIICKTPUKU. DIESKTPUUECKUE LICTIH 1
4 [TocnegoBaTenpHOE U NAPAJLICIIBHOE COSTUHEHUS 1
5 [TocnegoBaTenpHOE COEAMHEHNE TPOBOAHUKOB 1 1
6 [TapajutesibHOE COEMHEHNE MPOBOIHUKOB 1 1
7 JIeiCTBHS 3IEKTPUYECKOTO TOKA 2
8 W cTouHuKM cBETa 1
9 Cger U TeHb 1
10 OTtpaxeHue cBeTa 1
11 3epkaja U uX IpUMEHEHHE 1
12 [IpenomieHue ceera 1
13 JIunza 1
14 HaO0mronenne n3o0paxkeHui B JIMH3E 1 1
15 OnTuyeckue npudOpsI 1
16 ['11a3 1 04KHM 1
17 IBet 1
18 ITpoBepounas pabora 1o TeMe «CBETOBBIC SBIICHUS 1
19 XUMHUYECKHE SIBJICHUS 1
20 3aKOH COXPAHEHUSI MACCHI 1
21 Peakimuy coeTMHEHNs U Pa3JIOKECHUS 1
22 Oxcuapt 1
23 Kucnotsl 1
24 OcHoBaHust 1
o5 JlaGopartopHas paboTa «/leiicTBHE KUCIOT U OCHOBaHUI 1
Ha UHAUKATOPHD) 1
26 Conn 1




27 YT1eBoibl, JKUPBI U OCJIKU 1
28 JlabopaTopHas pabota «Pacno3zHaBaHHe KpaxMasiay 1
29 [TpupoaHblii ra3 U HePTh 1
30 YPpOoK NOBTOpEHHUSI 1
31 [TpoBepounHas paboTa mo TeMe « XuMHU4IeCKue sBiIeHus» | 1
32 peBHsis Hayka actpoHoMusl. B Mupe 3Be31 1
33 Kapra 3Be3qHoro He6a. ASUMYT U BBICOTA CBETHII 1
34 Connue. CosiHeyHasi cucteMa 1
35 CyTOYHOE U TOJUYHOE JIBHKECHHE 3eMIIH 1
36 JlyHa — ecTeCTBEHHBbI CIIYTHUK 3€MJIH 1
37 Kocmuueckue uccnenoanus. [IpoBepounas padbora mno

Teme «3emiss — 11aHera COJTHEUHOM CUCTEMBI» 1
38 CrtpoeHue 3eMHOTO 1mapa 1
39 Atmocdepa 1
40 N3mepenne atmochepHoro aaieHus. bapomerpsl 1
41 Bia)xHOCTB 1
42 ATMocdepHbIe sIBJICHUS 1
43 N3 uctopun pazsurtus aBuanuu.llposepounas padota

1o TeMe «3eMJIsl — MECTO OOUTaHUSI YEJIOBEKa 1
44 MexaHu3mebl 1
45 JlaGoparopHas paboTa «M3ydeHue neiCcTBUS phluara 1
46 JlabopaTtophas pabota «3ydenue neicTBUs MPOCTHIX

MEXaHHU3MOBY» 1
47 Mexanuueckas pabora 1
48 Pemenue 3a1a4 Ha BBIYMCIICHUE MEXaHUUECKOM paboTel | 1
49 DHeprust 1
50 W cTOUHUKM 3HEpruun 1
51 TennoBeie ABUTATEIN 1
52 JIBurarenb BHyTPEHHETO CrOPaHUs 1
53 DIEeKTPOCTAHIINU 1
54 [TpoBepounas pabota «Mexanusmbl. Pabota. Dueprus» | 1
55 ABTOMAaTHKAa B HallIEH KU3HU 1




56 CpencTna cBsI3U 1
57 Hayxka cerojas 1
58 Martepualibl 11 COBpeMEHHON TEXHUKH 1
59 [TomuMepsl 1 XUMUYECKHAE BOJIOKHA 1
60 Kayuyk u pesuna 1
61 3arpsi3HeHHE OKPY KaloIIeH cpebl 1
62 DKOHOMMUS pecypcoB. Vcroap30BaHNE HOBBIX

TEXHOJIOTUH 1
63 IToAroTOBKA K HTOTOBOMY T€CTHPOBAHHIO 2
64 HNtorosoe tectupoBanue 1
65 Pe3epBHOE Bpems 2
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

"BBeneHue B eCTECTBEHHO-HAay4YHbIe TpeaMeThbl. Pu3uka. Xummusi.
5—6 kmaccel. A. E. I'ypesuu, JI. A. HUcaes, JI. C. IlouTak» / A. E.
I'ypeBud, /1. A. Ucaes, JI. C. IToatak. — M.: IIpocBemenue, 2024. "
PaGouas Terpanp

«CoOopHuk 3anad 1o puszuke. /—9 knacce» B. U. Jlykamuka, E. B.
HNBanosoii (M.: IIpocserienue, 2023).

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

BBenenue B ectecTBEHHO-HAay4YHBbIC IpeaMeThl. Pusuka. XumMus :
5

KOMIIJICKTY ((BBGI[CHI/IC B CCTCCTBCHHO-HAYYHbIC ITPCAMCTHI.

6-€ KJ1acChl : METOJMYECKOE MTOCOOHNE K Y4EeOHO-METOAUIECKOMY

dusuka. Xumus. 5—6 kiaccel. A. E. I'ypesuu, /1. A. Ucaes, JI. C.
IToutak» / A. E. I'ypeBuu, /1. A. Hcaes, JI. C. [loutak. —
MockBa : IIpocBem€HUE
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