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HHOACHUTEJIbBHAS 3AITMCKA

VYueOHnblii kypc «BBenenue B ecTecTBeHHO-Hay4YHBIE TIpeaMeThl. Dusuka.
XuMUs» — HMHTETPUPOBAHHBIN Kypc Uil MJIAAUIMX TOAPOCTKOB, B
COZEp’)KaHUU KOTOPOT'O0 PACCMATPUBAIOTCS MYTH IIO3HAHUS YEJIOBEKOM
PUPOBI.

N3yueHnue JpaHHOrO Kypca B OCHOBHOM IIIKOJE HAaMNpaBlIEeHO Ha
JOCTHKEHUE CIIeTYIOIMX TeTIei:

— MPOIEAEBTUKA OCHOB (DU3UKHU U XUMUU;

— MOJIy4Y€HHUE yYallUMHUCS NPEJACTABICHUNA O METOJIaX HAYYHOTO TTO3HAHUS
NpUpoJibl;  (opMUpOBaHME  DIEMEHTAPHBIX  YMEHHUH, CBS3aHHBIX C
BBITIOJIHEHUEM y4E€OHOT0 J1a00paTOPHOTO dKCIIEpUMeEHTa (MCCIeIOBaHUs);

— (opMHupOBaHME y YYAIIUXCA YCTOMYMBOrO HHTEpEca K MpeamMeram
€CTECTBEHHO-HAay4YHOI' 0 LIMKJIA (B YACTHOCTH, K PU3UKE U XUMHN).

BBenenue hpusznku u XuMUM Ha paHHE# cTaiuu 00y4yeHus: B 5—~6 Kiraccax
TpeOyeT HW3MEHEHHUsI KaK (POpMbI U3JIOKEHUS yuyeOHOro marepuana, Tak MU
METOAMKN €ero mnpenogaBaHus. llosTomy ocoboe BHMMaHuE B IOCOOUM
yaeaeHo (QpOHTaIbHBIM JIKCIEPUMEHTaIbHBIM 3adaHusM. [Ipenmomaraercs,
YTO Ba)XKHOE€ MECTO B Tporecce pabdoThl HaJ KypcoM 3aiiMyT pPHUCYHKHU
pPa3IMYHBIX SIBJICHUW, OMNBITOB M M3MEPUTEIbHBIX NpUOOpoB. borbiioe
KOJINYECTBO KAaYECTBEHHBIX BOINPOCOB, UCIIOJIb30BAHUE UTPOBBIX CUTYAIUN B
IpernojaBaHuM JIOJKHO CIIOCOOCTBOBATh CO3JAHMUIO MHTEpEca ydalluxcs K
IpeaMETy U CTPEMIIEHHUIO K €r0 MOHUMaHHUIO.

ConepkaHue Kypca HMEET OCOOCHHOCTH, OOYCJIOBJICHHBIE, BO-
MEPBBIX, 33/1a9aMH1 Pa3BUTH, O0yUEHHUs] K BOCTIUTAHUS yUAIIUXCs, 3aJaHHBIMU
COIMAIbHBIMU TPEOOBaHUSMH K YPOBHIO Pa3BUTHUS HUX JIMYHOCTHBIX H
MO3HABATEIbHBIX KAa4ECTB; BO-BTOPHIX, MMPEIMETHBIM COJCPKAHUEM CHCTEMBI
o0IIero  cpeaHero  oOpa3oBaHMsS,  B-TPETBHX,  IICUXOJOTHYSCKHUMH
BO3PAaCTHBIMH OCOOEHHOCTSIMU O00yYaeMbIX.

JlessmenvHocmHublll N00X00 K pa3pabOTKe COJIEpKaHUsI Kypca MO3BOJISICT
pemaTth B XOJ€ €ro M3y4deHHs psiJi B3aMMOCBSI3aHHBIX 3a/1a4: oOecreynBaTh
BOCHIpUSITUE, TIOHUMAHUE W 3allOMUHAHUE 3HAHUW, CO3/1aBaTh YCJIOBHUS JJIs
BBICKA3bIBAHUSI  MOJAPOCTKOM  CY’XKJIEHHM  HAy4dHOro, HPAaBCTBEHHOIO,
ACTETUYECKOr0 XapakTepa Mo MOBOAY B3aUMOACUCTBUS YEJIOBEKA U MPUPOIBI;
yIAENATh BHUMaHUE CHUTyalUMsiM, TJ€ ydYalluiica JOJKEH pa3iu-4aTh
YHHUBEpcaibHble (BCEOOIINE) U yTUIUTAPHbIE LIEHHOCTH; HMCIOJb30BaTh BCE
BO3MOKHOCTH JIJIsI CTAHOBJICHUSI TIPUBBIYEK CJIEI0BATH



Hay4YHbIM ¥ HPABCTBEHHBIM MOpPUHIUIIAM U HOpMaM OOLIeHUsT U
JIEATEIILHOCTHU. TeM caMbIM CO3/1al0OTCS YCJIOBUS JIJII UHTErPAllMi HayYHBIX
3HAaHUH O MNOPUPOAHBIX CHUCTEMax U JApPyrux cdep CO3HAHUA:
XYIO0KECTBEHHOU, HPABCTBEHHOM, NPAKTUYECKOM.

[Tomo6HOE mOCTpOeHHE Kypca HE TOJIbKO TO3BOJSET pelaTh 3aJadd,
CBsi3aHHBbIE C OOyYE€HHMEM U pPa3BUTHUEM IIKOJILHUKOB, HO U HECeT B celbe
OO0JIBIIION BOCHUTATEIbHBIN MOTeHIMaN. BocnuTeiBaromas (QpyHKUIHUs Kypca
3aKJIfoyaeTcs B (POPMHUPOBAHMK Yy MIQAIIMX MOJAPOCTKOB TMOTPEOHOCTH
MO3HAHUSI OKPY’KAIOLIET0O MHpa U CBOMX CBSI3€M C HUM: DKOJOTHYECKH
000CHOBAaHHBIX MOTPEOHOCTEN, MHTEPECOB, HOPM U MPABUIL.

OCHOBHOE COAEp)KAHHUE Kypca BKIIOYAET pa3/Iebl:

«BBeneHnue», B KOTOPOM JaeTCs MPEACTaBICHUE O TOM, YTO M3ydaroT (PU3UKa
nu xumus, «Tema. BemectBa. Mx cBoiicTtBa», «B3aumMoaelcTBue Te»,
«DU3NYECKUE U XUMUYECKUE SIBJICHUSD, «HeETIOBEK U MPUPOIay.

N3 BCcero xoMIuiekca COBPEMEHHBIX METOJOB IIO3HAHUS IIPUPOABI B Kypce
COZIEP>KATCA CBEJCHHUS O HEKOTOPBIX M3 HUX: HaOJIOACHUSX, U3MEPEHUSX,
DKCNIEPUMEHTAX, MOJECIUPOBAHUM — H IIOKA3BIBAETCS HMX B3aUMOCBS3b;
JAlOTCSl CBEACHHUS O TMpUOOpax ¢ MHCTPYMEHTaX, KOTOpBhIE YEJIOBEK
HCIIOJIb3YET B CBOECH MPAKTUUECKOU JAESATEIBHOCTH.

BrInosiHAs porneneBTUYECKY0 poilb, Kype «BBeneHne B eCTeCTBEHHO-
HayuyHble npeameTrbl. Dusnka. XuUMHUS» COAEPKUT CUCTEMHBIE, a HE
OTPBIBOYHBIE 3HAHUs. bOJbIII0O€E BHUMAHUE B HEM YEISETCS IIPEEMCTBEHHBIM
CBSI35IM MEXJy HAa4YaJIbHOW ¥ OCHOBHOMW LIKOJIOM, HHTE-TPALIMUA 3HAHUN BOKPYT
BEAYIIMX HACH, OMNPENeNsIoIUX CTPYKTYpy Kypca U CIHOCOOCTBYIOIIMX
(bopMUPOBaHUIO LIEJTOCTHOT'O B3IJIsIAa HA MUP.

B xypce narorcs nepBble NPEeACTABICHUS O TAKUX MOHATHUAX, KaK «Maccay,
«B3aUMOJICUCTBUE»,  «CHUJIA»,  <«OHEPIrUSD»,  «aTOM»,  «MOJIEKYyJIay,
«XAMHUYECKUUN DIIEMEHT).

[Tony4daemble ydyalmmMucsi CBEACHUSI O BEIIECTBAX U MX IPEBPALICHUIX
MOTYT CIYXKUTh TNEPBOHAYAIBHOU OCHOBOW IS IIOCTENEHHOIO OCO3HAHUS
UJIEW O TOM, YTO MaTepusi U (OPMBI €€ JBUKCHUS BCET1a B3aUMOCBSI3aHbI, UTO
00BEKTHl TPUPOJBI  00Pa3ylOT IEJIOCTHBIE CHUCTEMBI, OTHOCHUTEIHHO
YCTOWYHBBIE, HO B TO K€ BpeMs JAuHamMuuHble. Hapymenue sTou
JUHAMUYECKOW YCTOWYMBOCTH CUCTEM MOXKET IPUBECTH K HEXKEIATEIbHBIM
nocieactBusiM. OCo3HaHUE ITOUW UJIEN BAXKHO JJ1s IOHUMaHUS SKOJIOTUYECKUX
pooIIeM.

NuTterpanmss pas3iudyHbIX €CTECTBEHHO-HAYYHBIX OOJIacTedl 3HaHUs
OCHOBaHa Ha TIPEACTABJICHUM O E€IMHCTBE MPUPOJBI M OOIIEM JIsI BCEX



€CTECTBEHHbBIX HayK METOJE MO3HaHUs.

ConepxaHue JAaHHOIO Kypca CTPOUTCS Ha OCHOBE JIE€SITEIbHOCTHOTO
noaxona. BomieueHue — ydamuxcs B pa3HOOOpa3HYyHO  y4eOHYIO,
HCCIEN0BATENBbCKYI0 M MNPAKTUUYECKYIO JESATEIbHOCTh SIBIISIETCS YCIOBHUEM
NpUOOPETEHUSI TPOYHBIX 3HAHUM, MPeoOpa30BaHUsA UX B YOSKIACHUS U YMEHMUS,
CTaHOBJICHUS OTBETCTBEHHOCTHU KaK Y€PThI IMYHOCTH.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA KYPCA

JIMYHOCTHBIMH pe3yJbTaTaMu HN3Yy4YCHUA KypcCa «EcTecTtBOo3HaHUE»
((BBG,Z[GHI/IG B CCTCCTBCHHO-HAYYHBIC IIPpCIMCTBI. dusuka. XuUMUs»
ABJIAKOTCSL:

— pa3BUTHE  NO3HABATEJIBHBIX  HWHTEPECOB,  HMHTEIUICKTYyalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEHN ydaluxcs;

BOCIIUTAHUE OTBETCTBEHHOIO OTHOLICHUA K TIPUPOJE, OCO3HAHUE

HEOOXOJIMMOCTH 3aIUThI OKPYKAIOILIEH CpeIbl;

— QopMHupOBaHUE JTUYHOCTHOTO OTHOWIEHUS JIPYT K JIPYTY, K YYUTEIIO.

MeTaﬂpeHMeTHLIMI/I pe3yJdbTaTaMi N3YUCHUA KypcCa SABJIAIOTCA:

— OCBOCHHE MPHUEMOB HCCIIEIOBATEIBCKON IEATEIBPHOCTH (COCTaBIICHUE
MJ1aHa, MCIOJIb30BaHUE MPUOOPOB, GOPMYIUPOBKA BHIBOJOB U T. II.);

— ¢opMupoBaHuE NMpUEMOB paboOThl ¢ MHGOpPMAIIUEH, MPEACTaBICHHON B
paznuuHoil ¢opme (Tabnuilpl, rpadUKu, PUCYHKH U T. J.), Ha Pa3IAUYHBIX
Hocutensax (kuuru, IHTepHET, epruoanYecKue U3aHus U T. 1.);

— pa3BUTHE KOMMYHHUKATUBHBIX YMEHHW W OBJAJICHUE OMNBITOM
MEKJINIHOCTHOM KOMMYHHUKAITUU (BEICHUE JUCKYCCHH, padoTa B TpyMIIax,
BBICTYIIJICHHUE C CO- OOIICHUSMH U T. 11.).

IIpexmMeTHbIMHM  pe3yJabTaTaMH  U3y4YeHHsT Kypca «BBeneHue B
€CTECTBEHHO-Hay4YHbIe NpeaMeThl. Pu3nka. XuMush SBISIOTCS:

— OcCBOE€HHE 0a30BbIX €CTECTBEHHO-HAYUYHBIX 3HAHMM, HEOOXOIUMBIX IS
JAIBHEHIIIEr0 U3YUYEeHUs] CHCTEMATUUECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (GOopMHpOBaHUE DJIIEMEHTAPHBIX MCCIEIOBATENbCKUX YMEHUMH;

— NPAUMEHEHWE TMOJYYEHHBIX 3HAHUM MW YMEHMW M1 PELICHUA
NMPAaKTUYECKUX 3a/]ad.



OOecrnieunTh JOCTUXEHHUE TUJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUSI OCHOBHOMU
00pa3oBaTeIbHOM TIPOrpaMMbl, CO3J4aTh OCHOBY JUISi CaMOCTOSITEIIHLHOIO
YCIIEIIHOTO YCBOCHHUS OOyYalOUIMMHUCS HOBBIX 3HAHWM, YMEHHUH, BUJIOB M
CIIOCOOOB JESITEILHOCTA JOJIKEH CHCTEMHO-AESITEILHOCTHBIM moaxon. B
COOTBETCTBUM C OTUM IIOJIXOJIOM HMMEHHO aKTHUBHOCTh OOYYarOIIUXCS
MIPU3HAETCS OCHOBOW JTOCTMIKECHHUS Pa3BHUBAIOIIMX IeJiel oOpa3oBaHUs. DTH
3HAHUS HE TMEpeNarTCsi B TOTOBOM BHJE, a JOOBIBAIOTCS YyYalllUMHUCS B
MpOLIECCE TMO3HABATEIBHOM NEeATENbHOCTH. OOHUM M3 IyTEH MNOBBIIICHUS
MOTHUBAIMU U 3(DPEKTUBHOCTH YUYEOHOU AEATEILHOCTH B OCHOBHOMW IIIKOJIE
SIBJIIETCS BKJIIOUEHUE YUAITUXCS B YUEeOHO-UCCIe008AMENLCKYI0 U NPOEKMHYIO
desimenbHOCMb, KOTOpasi UMEET CIEAYIOINE OCOOCHHOCTH:

1) HeJIM ¥ 3aJa4M 3TUX BUJIOB AEATEIBHOCTH YYAIIUXCS OMPEACIAIOTCS KaK
WX JINYHOCTHBIMA MOTUBAaMH, TAK U COUMAIBHBIMU. DTO O3HAYAET, YTO TaKas
JEeSTeILHOCTh JOJKHA OBbITh HAIpaBJieHa HE TOJBKO Ha TMOBBIIICHUE
KOMIETEHTHOCTH TIOJIPOCTKOB B TIPEAMETHOM 00JacTH OIpeAeTICHHbBIX
y4eOHBIX JUCHMIUINH, HE TOJBKO Ha Pa3BUTHUE UX CIOCOOHOCTEH, HO U Ha
CO3/IaHUE NPOJAYKTa, UMEIOLIETO 3HAUUMOCTb JUIS IPYTHUX;

2) yueOHO-HCCIeIoBaTeNIbCcKasi U MPOCKTHAs JIESATEIbHOCTh JIOJDKHA OBITh
OpraHu30BaHa TaKUM O00pa30M, 4TO- Obl yYallluecsi CMOTJIN peajnu30BaTh CBOU
MOTPEOHOCTH B OOIIEHUUM CO 3HAYUMBIMH, pe(EpPEeHTHBIMU TpyNIaMu
OJTHOKJIACCHUKOB, yuuTenen u T. A. CTposi pa3aIudyHOro poja OTHOUICHUS B
XOJlIe LEJICHANPABJICHHOM IIOMCKOBOM TBOPYECKOW U  NPOAYKTUBHOU
JESATEIIbHOCTH, NOJAPOCTKU OBJIAIEBAIOT HOPMAaMM B3aMMOOTHOULIEHUH C
pa3HBIMU JIIOABMH, YMEHHEM TIEPEXOJUTh OT OJIHOTO BHUJA OOIIEHUS K
JIPyroMy, MpuoOpeTarOT HaBbIKU UHIUBUYAJIbHON Ca-MOCTOSITEILHON pabOThI
U COTPYITHUYECTBA B KOJJICKTHUBE;

3) opraHu3anus  y4eOHO-UCCIIE/IOBATEIbCKUX W NPOCKTHBIX  padoT
IIKOJbHUKOB 00ECIeunBaeT COYETAaHUE PA3IUYHBIX BUIOB
MO3HABATEIILHOU JEATEILHOCTU. B 3TUX BHUAAX NESATEIHLHOCTH MOTYT OBITh
BOCTPEOOBAHBI MPAKTUYECKHU JIOOBIE CHOCOOHOCTH TMOJPOCTKOB, PEATH-
30BaHbI JINYHbBIE IPUCTPACTHS K TOMY WJIM UHOMY BUAY AESITEIHLHOCTH.



COJAEPKAHUE OBYUYEHUSA

5 KJIACC
Pa3nen 1. BBenenne

[Ipupona xuBas u HexuBas. [loHsTHE O ABICHUAX NPUPOABL. UenoBexk —
4acTh MPUPOIBI, 3aBUCHUT OT Hee, peoldpasyeT ee. HeoOxoauMocTh n3ydeHus
npuponasl. Pu3znka M XMUMHS — Hayku O Ipupoae. Tema m BewiecTsa.
MHoroo6pazue sABiIeHUN NpUpoabl. DPU3NUECKUE SBICHUS: MEXAaHUYECKHE,
TEIUIOBBIE, DJIEKTPOMAarHUTHHIE, CBETOBBIE.

Xumuueckne sBJIEHUsT — IpeBpalieHus BemecTB. [Ipuponnsie,
HCKYCCTBEHHBIE U CHHTETHYECKHE BellecTBa. OnrcaHue IBJIEHUM IIPU- POJBI B
JUTEpaAType U UCKyccTBe. HayuHbIil METOI M3y4eHUs IPUPO/ibl: HaOJII0ICHUE,
OIIBIT, TEOPHSI.

JlaboparopHoe o6opynoBaHMe, LITATUBBL. [lpaBuiia moJjgb30BaHUS U
npaBuiia 0€30MACHOCTH.

Poisis u3MepeHuil B HaydHBIX UCCIIEN0BaHUIX U B IIpakTuke. [Ipocrenmme
M3MEpUTENbHbIE NPUOOPBl U HMHCTPYMEHTHI: JIMHEWKa, HW3MEpUTEIbHas
JIEHTa, MEPHBIN NUINHAD, Bechl. [llkana npubopa: neHa aeneHus, npeaei
U3MEpEHNM. AJITOPUTM HAXOXKIAECHUs LIEHBI AEIECHUS IIKAJIbl U IIpeaena
N3MEPECHUU.

Jlabopamophvie pabomur.

«Omnpenenenue pasMepoB Tenay, «M3MmepeHue oObeMa KUIAKOCTHY,
«3mepenue ooObeMa TBEPAOTO Tesay.

Ilucomennwviii onpoc «BBeaeHue»
Pa3nen 2. Tena. BemecrBa. Ux cBoiicTBa

XapakTepucTUKU Tel W BemecTB: ¢opma, o0beM, IIBET, 3arax.
Oprannyueckre W HEOPTaHUYECKHE BEIIECTBA.

TBepnmoe, xuakoe U razoo0pa3Hoe cocTosiHUs BemiecTBa. CoxpaHeHUe
dbopMbI 1 00BEMa TBEPJIBIMU TEJIAMH, COXpaHCHHUE 00bheMa M HECOXPaHCHUE
bOpMBI KUAKOCTSIMHU, HecoxpaHeHue GopMbl U oObeMa razamu. lIpuzHaku
(GU3NYECKUX SBICHUN.

Macca. IlepBbie mpeAcTaBiIeHHSI O Macce Kak O KOJUYECTBE BEIISCTBA.
HeobxoauMocTs n3MepeHust Macchl. Mephl ¥ 3Taj0H Macchl. PhIdaskHbIe BECHI,
npaBuia pabOThI C HUMH.

TemmnepaTypa Kak BakHasi XapaKTEPUCTHKA TEJI W BEIICCTB, Pa3IWYHBIX
siBIICHUH nipupoabl. I3Mepenne temmneparypsl. TepMoMeTpsl, mpaBuiia paboThI
¢ HuMu. OCOOCHHOCTH KOHCTPYKIIMU MEIUITMHCKOTO TEPMOMETpA.



3HadyeHue 3HAHUU O CTpOCHHHU BCILICCTBA. I[CJ'II/IMOCTI) BCIICCTBA. CTpOCHI/IC
BCIICCTBA: MOJICKYJIbI, aTOMBbI, HOHBI. Hpe,Z[CTaBJIQHI/IG O pa3MCpax ITHUX
qaCcTHI.

Crpoenne monekyn. Huddysus B razax, >KUAKOCTSIX U TBEPABIX Teaax.
JIBmxeHue dactul U TeMneparypa Ted. JlokazaTenbCTBa CyILIECTBOBAaHUSA
IPUTSDKEHUS U OTTAIKMBAHUS MeExAy dyactuuamu. CTpoeHue TBEpAbIX TeEl,
YKAJIKOCTEMN, ra30B Ha OCHOBE 3HAHMN O CTPOCHMUH BEIIECTBA.

O. Pesepdopa — co3narenp IUIAaHETAPHON MOJEIM CTPOCHUS aTroma.
CrpoeHnune atoma. 3apsiibl HPOTOHOB U DJIEKTPOHOB, UX B3aUMOJECHUCTBUE, 3apsiy
saapa. CTpoeHue aTOMOB BoOJOpoAda, renus, Jutus. OOpa3oBaHUE HOHOB.
XUMHYECKHE BJIEMEHThI KaK T'PyHIlbl aTOMOB C OJMHAKOBBIM 3apsiIoM sapa.
3HaKM XUMHUYECKHX »3JjieMeHTOB. llepuoanueckas cucTeMa XUMHUYECKHX
anementoB JI. WM. Mengeneesa. Homepa XHMHYECKHX DJIEMEHTOB.
XUMHYECKHE BJIEMEHTBI B IIPUPOJIE.

BemectBa npocteie U cioxHble. DOPMYIIBl XMMHUYECKUX BELIECTB.
Mecto kucnopoaa B Ileprnoanyeckoil cucTteMe XMMHYECKHUX 3JIEMEHTOB /.
N. Menneneesa, ero 31Hak, Homep. Kucinopon. CoenqnHeHust KUCIOpoO/a.
IIpocToe BemecTBO KHUCIOPOJ, €ro CBOMCTBA M 3HAYEHHUE IS KM3HU Ha
3emiie. @oTtocuHTE3. I'OpeHME B KUCIOPOAE.

Mecto Bogopona B mepuoandeckor tabmuue . M. MennaeneeBa, ero
3HaK, HoMep. Bomopon B mpupone. IIpoctoe BemecTBO BOAOPOA: €ro Io-
JIy4€HHME, CBOMCTBA, paclpOCTpaHEHUE B MPHU- POJE, IPUMEHEHNUE, 3HAUCHUE.
CoenuHeHust BOOOpoaa.

Boma: crpoeHue mosekyissl Boabl. CBOMCTBA BOJABI, €€ PACIPOCTPAHEHUE B
npupoze, 3HaueHue. Mcnonp3oBanue BOIbI B HAPOAHOM X03sMcTBE. Boma kak
pactBoputenb. GunbrpoBanue. OXpaHa BOAHBIX PECYPCOB.

PactBopel B mnpupone, TexHuke, ObITy. PacTBoputens u pactBopsieMoe
BemecTBo. VICTHHHBIE pacTBOpBI M B3BecH. MaccoBasi J10JisI BELIECTBA B
pacTBope.

[I1OTHOCTP Kak XapaKTEpUCTUKA BEILIECTBA.

JlabopamopHvie pabomui.

«CpaBHEHHE XapakTepUCTUK Te», «Habnoaenne pa3auuHbIX
COCTOSIHUI BeulecTBa», «M3MepeHne mMacchl Tejla Ha PbIYa)KHbIX BeEcax»,

«3Mepenune TeMnepatypsl BoJIbl U Bo3nyxa», «Habmroaenne nenmumoctu
BeniectBay,  «HabOmiomenwe — sBienut  auddysum»,  «Habmroaenue
B3aMMOJICHCTBUS YaCTHUI] PA3JTMYHBIX BEIICCTBY,

«HabGmronenne ropenusi», «OmnpeneneHue pacTBOPUMOCTH BEIIECTB



(I)I/IHI)TPOBaHI/IeM», «HSMGpCHI/Ie IINIOTHOCTH BCHICCTBA).

Konmponvusie pabomeor:

«XUMHYECKHE DJIEeMEHThI», «IIIOTHOCTH BelecTBay
Pa3nen 3. BsanmoaelicTBue Tell.
PeakTnBHOE IBHM)KEHHE.

Bcemupnoe tsrorenue, ero nposisiaeHus. Cuiia TSXKECTH, €€ 3aBUCUMOCTD
OoT Macchl Tena. OTKpbITUE 3aKOHA BCEMUPHOro TsAroreHus M. HbprOoTOHOM.
Enunnna cunel. Paznuuneie Buabl nedopmarun. [lpossienue nepopmaiyu B
MpUpPoOe, B OBITY, YUET U UCTIOIL30BAaHUE B TEXHUKE.

BosaukHOBeHHe cuiibl yrpyroctu npu aedopmamuu ten. Hampasrnenue
CWIbl YIOPYTOCTH. 3aBUCUMOCTb CHJIBI YIPYTOCTH OT AedOopMaliuu.
OObsicHEeHHE BO3HUKHOBEHHUS CHJIbl  YIOPYTOCTH C TOYKH  3PEHUSA
MOJICKYJIIDHOTO CTPOCHHUsI BeliecTBa. lIposiBIeHHE CHIbl yHOPYroCTH B
npupoje, B OBITY, YYET U HCIIOJb30BAHUE €€ B TEXHUKE.

[Iokoil 1 paBHOMEpHOE NPSAMOJIMHEWHOE NBUKEHHUE Tela. JlmHamomerp.
Cuna TpeHus: ee MPOosIBJICHUE B IPUPOJIC, B ObITY, YCIIOBUS €€ BOBHUKHOBECHUS;
MIPUYUHBl BO3HUKHOBEHUS TPEHUs. TpEHHE CKOJBKEHUS U TPEHUE KaduCHUS.
3aBHCUMOCTh CWJIbI TPEHHUS OT CHJIbI TSDKECTH Tejla U KadyecTBa 00paboTKu
MMOBEPXHOCTEN. YUET U UCIIOJIb30BAHNUE TPEHUS B TEXHUKE.

OOBsICHEHUE PJICKTPUUECKOTO B3aMMOJCUCTBUS HA OCHOBE AJICKTPOHHOMU
TEOpUM. OJeKTpu3anuss Tea TpeHueM. llepenaua snekTpuyeckoro 3apsiaa
CONPUKOCHOBEHMEM. BzamMopaencrBue OJHOMMEHHO UM Pa3HOMMEHHO
3apsKEeHHBIX Ted. [[puHIun necTBrs AIIEKTPOCKOIA.

IToctosinabie MarauTbl. CBOWCTBa MOCTOSAHHBIX MarHuToB. Ilosmroca
MarHuToB. MaruuTtHas crpesnka. 3emis kak Mmaraut. Komnac. Ilpumenenue
IMOCTOSTHHBIX MarHuTOB.

Cuna naBnenus u nasieHue. Enununa nasnenus. CriocoObl yBEeIUYCHUS U
YMEHBIICHUS JIaBJICHUS.

3akoH [lackans. Ilepenada naBiaeHUs )KUAKOCTSIMUA U ra3aMu B TEXHUKE.
Hanuuue pnaBieHuss BHYTPH JKHUJIKOCTH, €ro 3aBUCUMOCTh OT TJIyOWHBI.
PaBencTBO paBieHUl BHYTPH JKUJKOCTH Ha OJHOW TiIyOMHE IO BCeM
HampaieHusiM. CooOmraroniuecs: cocyabl. 3aKOH COOOIIAIONIUXCS COCY/IOB,
ero o0OwpsicHeHue. [IpuMenenne coodIarmMuXcsi COCYI0B.

Britankuaromas cuia. [IpydyrnHa BO3HMKHOBEHUSI BBITAJIKUBAOIICH
CHUJIBL. Y CJIOBUS MIJIABAHUS TEJL.

Jlabopamophvie pabomui.
«HabnroneHne BO3HUKHOBEHHS CHJIBI  YIOPYTOCTH TIpU  AehOpMaIvm,



«M3mepenne  cuibl», «M3Mmepenne cuiabl  TpeHus», «HabOmionenue
B3aMMOJICCTBUS HAdJIEKTPU30BAHHBIX Te», «HabnrojieHne MarHuTHOIoO
B3auUMOJEUCTBUS», «OnpeieiecHue AaBieHUs Tena Ha onopy», «M3mepe-Hue
BBITAJIKUBAIONIEH CUJbl», «OT 4ero 3aBUCHUT BbITAJKHBaroIIas (apXuMeaoBa)
cuwia?y», « BbIsicCHEHUE yCIIOBUS TUIABAHUS TEID).

Konmponvuvie pabomor:
«B3aumoneiicteue Ten. Paznmmunple BuAb cwiy, «JlaBieHue Ha riyOuHE.
JleficTBHE KUAKOCTH HA NOTPYKEHHOE B HEE TEIIO»

Pa3nen 4. ®uzndeckue 1 XUMHYECKHE ABJICHUSA
MexaHu4ecKkue siBJCHUSA

Mexannueckoe aBmxeHue. Tpaektopusd. PaznuuHbie BUIBI ABUKCHUS.
[Ipumepsl pa3nMUYHBIX BUAOB JIBUKECHUS B MPUPOJEC U TEXHUKE.

IIyte u BpeMs ABUKEHUs, U3MEPEHUE IIYTH U BPEMECHHU.
CKOpOCTh pPABHOMEPHOTO ABWKEHUS. ENUHUIIBI CKOPOCTH. Y CKOPEHHOE U
3aMEJJICHHOE JIBU)KCHUE.

[IpeacraBnenrie 06 OTHOCUTEILHOCTH JIBHKEHUS.
3ByK Kak MCTOYHHMK HWH(POpPMAIUM 4YeJOBeKa 00 OKPY>KAlolIeM MHUpE.
Uctounuku 3Byka. Konebanus — HeoOXOIMMOE YCJIOBHE BO3HHUKHOBE-HUS
3ByKa. CKOpPOCTh 3ByKa B pA3JIMYHbBIX cpeiax. SABIeHnEe OTpaKeHUs 3BYyKa. DXO.
Hcnonp3oBaHue sIBICHUS OTPAKEHUSI 3BYKA B TEXHUKE.

Jlabopamophwvie pabomui:

«Bprauciaenne CKOpoCTH JABUKEHHUS OpyCKay,
«HabnrofgeHre  OTHOCUTENIBHOCTH — JIBUKEHUS,
«HabnroneHnne MCTOYHHKOB 3BYKa».

Koumponvnas paboma
«MexaHnueckoe JBHUKEHUEH

TennoBble sABJICHUS
TeruioBoe pacmupeHue Teil. YYE€T M HCHOJb30BAHHUE TEIUIOBOTO
pACLIMPEHUS B TEXHUKE.

[lmaBnenne u otBepaeBaHue. OOBSICHEHHWE JITHUX MPOIECCOB C TOUYKHU
3peHUsl CTpPOEHHUs BemiecTBa. [Ipolecchl ucCHapeHuss W KOHACHCAUMU, HUX
00BSICHEHHE C TOYKHU 3PCHUSI CTPOEHUS BellecTBa. McmapeHue u KOHASHCAIUs
B IPUPO/IE. 3aBUCUMOCTb CKOPOCTH UCHAPEHUS KUAKOCTHU OT poAa KUIAKOCTH,
TeMIIepaTyphl, TJIOIMIAIN CBOOOMHON MOBEpXHOCTU. OXJIaXICHUE KUIKOCTEH
IPU UCHIAPEHUU.

[Ipouecc Temnonepenaun, OpUMEPHI MPOSIBICHUS TEIUIONEPENAUYd B
MpUpoJie, ydeTa W WCIOJIb30BaHUS B TexXHUKE (0€3 yKa3aHHWs BHUJIOB



Teruionepeaayn).

Jlabopamophwvie pabomoi.

«Habmronenre m3MeHeHUsT oObeMa KUAKOCTEH M ra30B IMPHU HArpeBaHUU U
OXJIAXKJCHUW» (OMHCAaHUE JTaHO B METOAMYECKOM Tocobum), «Habmrogenue
W3MEHEHUS [UIMHBI Tejla MpPH HarpeBaHUM U OXJaXAeHUn», «OTIMBKa
UTPYIIEYHOTO  COJIJIATUKAY, «HarpeBanue  CTEKJISHHOM  TPYyOKW»,
«HabGmonenue 3a miuaBiaeHHEeM cHera», «OT 4Yero 3aBHCUT CKOPOCTh
HCHapEHUS XUJIKOCTU?Y,

«Habmronenne oxakaeHUs >KUAKOCTH TPU uctapeHun», «Habmronenue
TEMJIONPOBOJHOCTH BOJbI, BO3/IyXa U METAIUIMYECKOTO CTEPIKHS.

Konmponvuas paboma
«TemoBble SIBICHUSD.

Tooosas konmponvuas paboma

Pa3nen 5. ®u3nyeckue U XuMU4eckue siBJIeHUs
DJIEKTPOMATHUTHBbIE SBJICHUSI
DJIEKTPUYECKUM TOK KaK HaIlpaBJICHHOE JBUKEHUE 3apsKCHHBIX YaCTHII.
HanpsbkeHne kak yclioBHE€ BO3HMKHOBEHUSI DJIEKTPUYECKOTr0 ToKa. ICTOUHUKH
MTOCTOSTHHOTO M TIEPEMEHHOTO TOKA.

Cuna Toka, equHuIla CWJIbl TOKAa. HampspkeHue, equHuIla HApPsSKCHUS.
Amnepmerp U BoJbTMETP. [IpOBOAHUKHN W AUAIECKTPUKU: OMNPEJICIICHUE,
IIPUMEPHI U IPUMEHEHHUE.

Onektpudeckne nenu. CocTaBHbIE 4YAaCTU DJJICKTPUUYECKUX MENed U HX
yCJIOBHBIE O0O3HaueHuss Ha cxeme. llocimemoBarenbHOE UM TapauIeIbHOE
CO€IUHEHHUS NPOBOJHUKOB, UX OTJINYMs, UCIIOJb30BAHUE B PA3JIUYHBIX LIETISX.
JIeCTBUS 3JIEKTPUUECKOr0 TOKAa. TermoBoe AEUCTBUE TOKA, €0 MPUMEHEHUE
B OBITOBBIX MpuOOpax. MarHuTHOE JEeHCTBUE TOKA. DJIEKTPOMArHUTHI U HUX
MPUMEHEHHUE.

JlericTBME MarHuTa Ha SJIEKTPUUECKUU TOK. [IpuMeHeHne 3Toro AeucTBUs B
YCTPONCTBE M3- MEPUTEIIBLHBIX MPUOOPOB, AICKTPOJABUTATENSI. XUMHUUYECKOE
JIEICTBUE TOKA U €T0 MPUMEHEHUE.

Jlabopamophvie pabomoi.

«ITocnenoBareanrHOC COCIMHECHHE, «[TapannensHoE COCIUHCHHEY,
«HaOmnrogenne TemjIoBOro IeWcTBUsI Tokay, «HabOmromeHne MarHuTHOI'O
JICUCTBUS TOKa», «JlelcTBME MarHurta Ha TIPOBOJHUK C TOKOMY,
«HabOmronenne XUMHUYECKOTO OEHCTBUSA TOKay.

Konmponvuas paboma
«DNEKTPUYECKHUIN TOK»



CBeTOBBIC SIBJICHHS

CBeT KaKk UCTOYHHUK WH(POPMAITUH YEIOBEeKa 00 OKPYIKAIOIIEM MUPE.
Hcrounuku cBeTa: ropsiaue U XOJOIHBIE. [IpsimonuHEHHOE
pacnpoctpanenue cBera. OOpaszoBanue TeHH. IIpoxokaeHue cBera
CKBO3b OTBepcTHE. OOBICHEHNE COJTHCYHBIX U JIYHHBIX 3aTMEHUMH.
3epkallbHOE B pacCesTHHOE oTpakeHus. [IposBieHNE 3aKOHA OTPAKECHUS B
JNICUCTBUM 3€pKaJl. 3epKaja IMJIOCKHUE, BBINYKJIbIE U BOTHYThbIe. CBOMCTBO
3epKajl I3MEHSTh HAIlPaBJICHUE CBETOBOIO ITydka. Mcnoibp30BaHue 3epKal.
XapakTtep n300pakeHus B MIJIOCKOM 3epKaje.

[Ipenomnenne cBera. M3MeHeHHWEe HaNpaBICHUS CBETOBOIO Jy4da [P
nepexoje M3 OJHOM cpeabl B Jpyryto. Tumbl JMH3: cOOUparolniue |
pacceuBaromye. @OKyC JIMH3BI. Y BEJIMUEHUE JIUH3HL.

Ha3nauenne M uCHoJIb30BaHUE ONTHUYECKHX MPUOOPOB.

Ctpoenue rnaza. Mzobpaxenue, moiaydyaeMoe Ha ceTyaTke. bIn3opyKocTh u
JAJIbHO30PKOCTh; UCIIOJIB30BAHUE OYKOB JUISI KOPPEKLUH 3PECHUS.
Pa3znoxxenne Oenoro cBera ¢ OOMOLIBIO NOpu3Mbl. CHEKTp, MOPAAOK
clieloBaHUs IBETOB B HeM. Pangyra. OObsiCHEHUE 1IBETA TEl.

Jlabopamophwvie pabomui.

«CBer u TeHb», «M3roroBieHHe Kamepbl-O0CKYpb», «OTpakeHHE CBeTa
3epraniom», «llomyuenne wu300pakeHUsT TpeaMeTa B ITUIOCKOM 3€pKajiey»
(omucaHue 1aHO B METOJIMYECKOM IMMOCOOUN),

«HabGmonenue 3a mpelomieHueM cBeTay, «HaOmromenue wnzobOpakeHUil B
JINH3E.

Koumponvnas paboma

«CBETOBBIE SIBJICHUA

XuMHu4YecKkue fIBJICHUSA
XUMHUYECKHE pPEaKIUuu Kak IIPOIecChl 0Opa30oBaHUs OJHHUX BEIIECTB U3

npyrux. lIpyu3Hakn XMUMHUYECKHUX SIBJIEHUM U YCJIOBUA HUX IPOTECKaHUS.
OO0BsicHeHHE NPOTEKAHUSI XUMHUYECKUX PEAKIMil C MOJIEKYJISIPHOM TOYKHU
3penusi. Pacnaj BemecTB U MOJIEKYJI HAa aTOMBI UJIM HOHBI, 00pa30BaHUE U3
HUX HOBBIX BemecTB. CoxXxpaHEHHME MacChl BELIECTB B XHUMHWYECKHUX
peaKuusX.

Peaknnu coenmneHus U pa3inoxeHus. | opeHne Kak peakuusi COeAUHEHUS.
Oxcupapl. Ilpumepsl HaumOosiee  pPaCHpPOCTPAHEHHBIX  OKCHIOB, HUX
pacrpoCTpaHEHHUE B IPUPOJIE U UCTIOJb30BAHUE.

Kucnotsl. IIpumepsl Hanbosee pacnpocTpaHEHHBIX KUCIOT. cnionp30Banue
KHCIIOT B Mpou3BOACTBE U ObiTy. IlpaBuna oOpameHuss ¢ HUMHU.



PacniodHaBaHue KHCIIOT.

O6mue cBegenust 06 ocHoBanusax. lllemoun. M3BecTkoBast Boja, rameHas
n3BecTh. lIpuMeHeHHEe OCHOBAaHMUW B TNPOU3BOJACTBE, ObITYy. IIpaBumia
oOpamieHusi ¢ ocHoBaHusiMH. Pacno3HaBanue ocHoBaHuil. Peakuus
HEUTpaJIn3aluu.

Conu. Ilpumepsl coiieil, pacnpocTpaHeHue ux B npupoae. CpoucTBa u
IIPUMEHEHUE PAOA COJEH.

VYrineBonbl, KUpbl U OEIKM KaK Ba)KHEUIIME MNUTATEJIbHBIE BEIIECTBA JJIA
OpraHu3Ma 4eJIOBEKa.

I[Ipoucxoxkneaue mnpupogHOro rasza, HedTH, yriasa. Hambosmee BakHBIC
MeCTOpOXJIeHus He(pTH U ra3a B Poccuu, nx 3Ha4eHre KaKk UICTOYHUKOB JIJIsI
MOJYYEHHUSI Pa3JIMYHBIX BUJIOB TOIUIMBA U KAaK BAXXHEUIIErO ChHIPbS I
XUMHUYECKON MTPOMBIIIJIEHHOCTH.

Jlabopamophvie pabomui.

«Ha6J'II-O,Z[CHI/I€ (I)HBH‘-IﬁCKI/IX H XUMHYCCKHUX HBHGHHﬁ)), «I[eﬁcmne KHUCJIIOT "
OCHOBaHHUU Ha HNHAUKATOPbD?», «BrIsiIcHEHHUE pPacTBOPUMOCTH COJIEH B BOAC»
(OHI/IcaHHG JaHO B MCTOANYCCKOM HOCO6I/II/I), «Pacno3naBanue Kpaxmalia».

Koumponvnas paboma

«XUMHUYECKUE SABJICHUS)

Pa3nen 6. UestoBek U mpupoaa

3emuass — muaHera CoJiHeYHOW cHcTeMBbl. 3a7a4d aCTPOHOMHUHU. 3BE3JIHOE
He0o, co3Be3aus. JpeBHHE aCTPOHOMHUYECKHUE MHCTPYMEHTBI U COBPEMEHHBIC
METO/Ibl AaCTPOHOMUYECKUX UCCIICTOBaHUM.
Kapra 3Be3nHoro Heba. HaxoxaeHue Ha kapTe co3Be3Auil U Haubosee
SIPKUX 3B€3J. A3UMYT U BBICOTA CBETUJ, UX OINPEACIICHUE C MOMOIIBIO
acTpoJIsIOnu.
Connie. IlepBbie nMpeCTaBICHUS O €r0 COCTaBe W Temmeparype. 3meHeHus
cotHEeYHOM akTHWBHOCTH. ColHIEe U Xu3Hb Ha 3emiie. CollHeYHas CHUCTEMa.
Ctpoenue CoTHEYHON CUCTEMBI.

JIBm>xkeHue 3emJiiu: BpallleHUue BOKPYT CBOEH OCHU U 0OpalleHue BOKPYT
Couania. [TpuduHBI CMEHBI JTHS U1 HOYH, BPEMEH T'oJia.

JlyHa — ecTecTBEeHHbIM CyTHUK 3eMJid. /[Bukenue JIyHbl BOKpYr 3eMiin U
BOKpYT cBOoel ocu. dusznueckue ycinosus Ha JIyne. @asbl JIyHsI.
OCHOBHBIE Tanbl KOCMUYECKUX UCCIEI0BAHUM.



Jlabopamopnas paboma
«M3rotoBieHrne acTpoysiONM W ONpPEHICICHHUE C €€ MOMOIIBI0 BBICOTHI
3BE3/».

Koumponvnas paboma
«3emnst — 1iaHeta COJIHEUHOW CUCTEMBD)

3eMJIl — MeCTO OOMTAHUA YeJI0OBEKA

CtpoeHue 3eMHOTO mapa. Y BeIUYeHHE TUIOTHOCTH U TEMIIEpaTypbl 3eMITH C
TTyOHUHOM.

CocraB rtunpocdepsl. Pons ruapochepsl st KW3HA Ha 3emie.
HccnenoBanne mopckux rayomH. CymoxoxactBo. [Iporecchl, mpoucxoasiue
B 3EMHBIX Heapax W B ruapocdepe, WX BIUSHUEC HA KU3Hb JIIOICH,
HEOOXOIMMOCTh UX U3YUCHHSI.

CoctaB u ctTpoenue armocheprl. ATMmochepHoe pgaBiaeHue. OMNbIT
Toppuuemsin.  bapomerpbl, HWX  OpUHOUII  JeUCTBUs.  EauHULEBI
aTMOC(EpPHOTO JIaBICHUSI.

Conepxxanue BOJSIHOro Tmapa B armocdepe. HeHachlllleHHBIA U
HACBIICHHBIA nap. OTHOCHU- TElibHAas BJIAXHOCTH BO3AyXa. BaXHOCTH
W3MEPEHUS BIIAXKHOCTH BO3ayxa. [ urpomeTp, ICUXPOMETP.

Tyman, o6iaka, 10X1Ib, poca — OOBSICHEHHE MPUYUH UX BOSHUKHOBCHUSI.
I'poza, mostHHEOTBO.

DOTtanbl CTAHOBJCHHUS W pa3BUTHUs aBUallUU. Bplaarommuecs JETYUKU U
KOHCTPYKTOPBI CAMOJIETOB.

Koumponvnas paboma
«3eMiIsi — MeCTO OOMTaHUS YeIOBEKa»

3HAKOMCTBO C MPOCTHIMU Me€XaHu3MaMH. HazHaueHue npocThIX MEXaHU3MOB.
Omnpenenenne MexaHUUeCKOW padoThl. Enuauiibl paboThel. Y cloBus
COBEPIICHUS] MEXaHUUECKOU padOTHI.

OHeprusi. Buabl MeXxaHUUeCKOW YHEPTUM: KUHETUYECKasl, MOTEHIIUAaIbHasl.
HcTouHukM BHEpruv, BHUABI MCTOYHUKOB JHEpruu. BocnosHsembie
HCTOYHUKHU 3Hepruu. [lumeBapenue kak npouecc BOCIOJIHEHUS YHEPTUU
4EJIOBEKOM. 3HAUYEHHUE COJTHEYHOUW YHEPTUU IS )KU3HU Ha 3eMJle.
TeroBbie geurarenu. 3 ucropuu remsoBbix auraresieil. [lapossie ManHbl
JIx. VYarra, M. WM. llom3ynoBa. lIpuMeHEHHME COBPEMEHHBIX TEMIOBBIX
aBUrarteneu. Jlpurarenb BHYTPEHHEro cropaHus. lIpuHnum ero JIeucTBUS.
Hcnonp3oBaHue nBUTATENS BHYTPEHHETO CrOpaHUS.



Ponb snexkTposHepruu B KU3HM oOIecTBa. Buabl 3meKTpocTaHIuil.
ABTOMaTH4eckue ycrtporcTtBa. IIpuMepsl HMCHONB30BaHUS aBTOMAaTHYECKUX
YCTPOWCTB B TEXHUKE, HA IPOMU3BOJICTBE U B OBITY.

CpenctBa cBsizu. CBeaeHust U3 uctopum ux paszpurus. Tenerpad. Tenedon.
Haznauenue mukpodona u rpomkoropoputes. Paano u tene-BuieHue.
Brigaromuecss  ecTeCTBOMCHBITATENM, WX pPOJb B CO3JaHUU  OCHOB
ecrecTBO3HaHHs. OCHOBHBIE  HampaBJICHUS  COBPEMEHHBIX  HAYyYHBIX
HCCIIeIOBAaHUM B 00J1aCTH (PUBUKH U XUMUH.
HeoOxoaumocTh co3maHuss MCKYCCTBEHHBIX MmaTepuanoB. [Ipumepsi
HCKYCCTBEHHBIX  MaTepuajoB W UX  ucrnojab3oBaHue. CriocoObl
BBIpAIIIMBAHUSI UICKYCCTBEHHBIX KPUCTAJJIOB.
I[Tonmumepsl. IlonudaTUIIEH, NOJMUXJOPBUHUI, TIOJUCTUPOI U JIPyrHUeE
riactMaccbl. HaTtypanbHble 1 XUMUYECKHUE BOJIOKHA. IX MCIIONIBb30BAaHUE B
ObITY.
OcHoBHbIE (DaKTOPBI BPEIHOTO BIMSHUSA JIESITEIIBHOCTH YEJIOBEKAa Ha
okpyxaroiyto cpeay. Kontposb 3a cocrosinuem armMocdepbl U OCHOBHBIC
crocoObl ero ocymectsieHuss. HeobxoaumocTe OOppObI ¢ 3arpsi3HEHUEM
OKPY>KaIOIlEU CPEIbI.

HeoOxoaumocTh 3KOHOMHUH TPUPOJHBIX PECYPCOB M HCIOJIb30BaHUSA
HOBBIX TexHOJIOTHUI. COBpeMEHHAasl HayKa U NPOU3BOACTBO. PazBuTue HayKu
KakK CIoco0 MO3HAaHMUS OKPY>KAIOIIEro MUpa.

Pone aBTOMATMKM W 3JIEKTPOHUKHA B YIPABJICHUM IPOU3BOJICTBOM.
KommiproTepuzanus rmpounsBojictBa. Po6oTel. Ilexu - aBTOMAaTHI.

JlabopamopHvie pabomui.

«3yuenue nenctBus poruara», «M3ydeHne NeUCTBUS MPOCTBIX MEXAHU3MOBY,
«Bprancienne MmexaHuueckou padoTeh», «COOpKa U UCTIBITAaHUE TeJIeTpadHOTO
anmapara», «l3MeHeHrne CBOWCTB TMOJMATUJIICHA TPU  HArpEeBAHUMN,
«Pacno3HaBaHue NMPUPOAHBIX U XUMHUYECKUX BOJIOKOHY.

Konmponvuas paboma
«Mexanu3mbl. PaboTta. DHEprus».

T'o0osas konmponvras paboma

Ha ©0a3e oOpasoBatenpHOro 1eHTpa «Touka pocTa» obecreuyuBaeTcs
peanu3anms o0pa3oBaTebHbIX porpamMm €CTECTBEHHO-HAYYHOM u
TEXHOJIOTUUECKOW  HaIpaBJICHHOCTEW, pa3padOTaHHBIX B COOTBETCTBUU C
TpeOOBAHMSIMU  3aKOHOJATEIhCTBA B cdepe oOpa3oBaHHd H C  Y4ETOM



pexomenaanuii  denepaibHOrO  omeparopa Y4eOHbIX MPEIMETOB  «XUMHUSD,
«Dusuka». UcnonwszoBanue obopyaoBanus oOpa3oBaTenbHOro HeHTpa «Touka
pocTa» npu peanuzanuu fanHoi OIl mo3BossieT co3naTh yCIoBHS:

® IS pacIIMpeHHs] COJCpXKaHMUSA IIKOJIBHOTO XUMHYECKOTO |
¢buznyeckoro oopa3oBaHus;

® JUIsS TIOBBIIICHUS TI03HABATEIILHOW AKTUBHOCTH OOYYarOIIUXCS B
€CTECTBEHHO-HAYYHOI 001acTy;

® s pa3BUTHS JIMYHOCTH pebEHKa B mporecce OOydeHHs, €ro

CrocoOHOCTeH, (HOpPMUPOBAHUS H  YAOBJIETBOPEHHUS COLUAIBHO

3HAYMMBIX UHTEPECOB U MOTPEOHOCTEH;

111 pabOoThI ¢ OIapEHHBIMU HIKOJIFHUKAMH, OPTaHNU3alUU UX Pa3BUTHSA

B PA3JINYHBIX 00J1aCTSIX 00pa30BaTEIbHOM, TBOPUECKON AEATEIHHOCTH.



TEMATHYECKOE INTAHUPOBAHUE

5 KIIACC
KouunvecTBO 4acoB
Ne HaumeHnoBanue pa3iesnoB u DJIeKTpOHHbIE (LM (ppoBHIE)
KoHTposibHbIE
n/n TeM NMPOrpaMMbl Bcero 6 IMpakTuyeckue padoTh oOpa3oBaTe/ibHbIE PeCypChl
padoThbI
BUBJIMOTEKA 1LIOK
Pa3nen 1. BBenenne (3 4) hitps://MORYDOKILDD/
Hroro no pazneny 6 2
Pasgen 2. Tesa. BemectBa. Ux cBoiicta (11 1) BUBJIMOTEKA 1LHOK
https://mMonypoxu.pd/
Hroro no pazneny 23 2
Pa3znen 3. B3aumoneiicreue ten(10 u)
BUBJIMOTEKA IHOK
https://monypoku.pd/
Hroro no pazneny 20 2
Pasznen 4. ®uznyeckue u xumuieckue sijeHust. (10u)
BUBJIMOTEKA 1HOK
Hroro no pasneny 19 1 https://Monypoku.pd/
OBIIEE KOJIMYECTBO HACOB 68 7
I10 TIPOIT'PAMME




6 KIIACC

Kosaun4vecTBO 9acoB JIeKTPOHHbIE
N HaumenoBanue p (undpoBbIe)
- pa3iesioB U TeM podgopuenTany KonrtposabHbie IIpakTnyeckue
n/n Bcero HOHHBIIi o0pa3oBare/ibHbIE
NMPOrpamMMbI padoThI padoThI
KOMIIOHEHT pecypchbl
Paznen 4. ®usnveckue u xumnuyeckue sisjienns. [iponoskenue. (324) BUBJIMOTEKA LIOK
https://Mouypoku.pd/
5
Htoro no pazneny 32
BUBJIMOTEKA 1LHOK
Paznen 5. YesoBek u npupoaa (36 u) hitts://MOHYDOKILDA/
3
Hroro o pazneny 36
Bcero 68 2 8




IHOYPOYHOE IINTAHUPOBAHMUE

5 KIIACC
Ne KosnuecTBo yacos
n/n Tema ypoka Bcero Kontpoasusbie | IIpakruyeckue
padoThI padoThI 0P
1 [Tpupona. YenoBeK — 4acTh IPUPOIbI 1
2 Tena u Bemectra. Yto uzydaer puszmnka 1
3 Uro n3ydaet xumus 1
4 Hayunsiit meToa. JlabopaTopHoe 060py10BaHNe 1 1
5 N3mepurenbHbie pruOOphI 1
6 M3mepenus 1 1
7 Tena. BemectBa. X cBolicTBa 1
8 CocrosiHMS BElecTBa 1
9 Macca 1
10 3Mepenne MacChl 1 1
11 Temneparypa 1
12 HpovBepqua;{ pabora o teme «Tena. Bemectsa. Mx
CBOWCTBa» 1
13 CrpoeHue BellecTBa 1
14 JIBM>KEHME YacTHI] BEIIECTBA
15 B3anmoneiicTBue yacTull BemniecTa. YacTuIlsl Bemecrna
Y COCTOSIHUS BEILIECTBA 1
16 CrpoeHnune aroma 1
17 ATOMBI U MIOHBI 1
18 Xumudeckue 351eMeHTsl. [lepuoandeckas tadnuna . U.
MenneneeBa 1
19 BemectBa mpocThI€ U CHOKHBIE 1
20 Kucnopon 1
21 Bonopon 1
22 Bona 1
23 PactBOp 1 B3BECH 1
24 [IpoBepounas pabota o Teme « XMMUYECKHUE DJIEMEHTBI) | 1




25 [ImoTHOCTH 1
26 Pemienue 3amay Ha CBSI3b MEXKAY MAacCOi, 00bEMOM U

NJOTHOCTBIO 2
97 JlabopaTtopHas padoTa «3Mepenne mIoTHOCTH

BEILIECTBA» 1
28 [TpoBepounas pabota o teme «I[IIOTHOCTH BelecTBa 1
29 K yeMy npuBOAUT €iCTBHE OMHOTO TEJIA HA APYroe?

Cuna 1
30 JlericTBue poxaaeT NpOTUBOAEHCTBHE 1
31 BcemupHoe Tarorenne 1
32 Hedbopmariuss — uzmeHeHnue GopMbl U pa3Mepa Telna 1
33 Cuita ynpyroctu 1
34 [Tokoii 1 paBHOMEPHOE NPSIMOJIMHENHOE IBUKEHUE TENa | 1
35 N3mepenue cuiibl. Tpenue 1
36 Tpenue 1
37 DIIEKTPUYECKHUE CHJIIBI 1
38 MarsutHOe B3auMOJICHICTBHE 1
39 [TpoBepounas pabora no reMe «B3anmoencTBre Ten.

PaznnuHble BUABI CUI» 1
40 JlaBnenue 1
41 3a1aun Ha BEIYMCIIEHUE JTIABJICHUS 1
42 JlaBneHue B )KUJIKOCTAX U razax 1
43 JlaBnenue Ha riryOuHe 1
44 CooOmaromuecs cocyabl 1
45 JlericTBuE )KUAKOCTH HA MOTPYKEHHOE B HEE TEJIO 1
46 JlabopaTtopHas padota «OT 4ero 3aBUCUT

BBITAJIKMBAIOIIAs (apXUMeI0Ba) criia?y 1
47 YcnoBus 1I1aBaHus TEN 1
48 KonTtponbsHas padota no teme «JlaBiaeHue Ha riryOuHe.

JlencTBre )KUIKOCTH HA MOTPYKEHHOE B HEE TEIIO» 1
49 Mexannueckoe nBuxkeHue. [1ytb u Bpemst 1
50 CkopocTh 1
51 Pemenue 3anau 1




52 Bcerna nu aBrxkynieecs Teno IBUKETCA? 1
53 3ByK 1
54 PacnpocTpanenue 3Byka 1
55 TeruioBoe pacupenue 1
56 VYu4er u UCnoJIb30BaHNE TEIUIOBOTO PACIIUPEHUS 1
57 [InaBiieHNe U OTBEPACBAaHUE 1
58 Hcnapenue u KOHAEHCaLus 1
59 N3ydeHune nporecca UCIapeHust ) KUIKOCTEN 1
60 Termonepenaya 1
61 [TpoBepounas pabota 1o reme « TerIoBbIe SIBICHUS 1
62 IloBTrOpenue. IloaroroBka K UTOrOBOMY TECTUPOBAHUIO | 2
63 Htorosoe TectupoBaHue 1
64 PesepBHOE Bpems 3
O0111ee KOIMIEeCTBO YacOB IO MPOTPaMMe 68




6 KIIACC

Ne KoumnyecTrBo yacos
n/n Tema ypoka Bceero Konrtpoabnbie | IIpakTudeckue
padoThI padoThI 90P
1 Onektpuyeckuid ToK. Mictounuku Toka. Hanpsxenue 1
2 Cuiia Toka 1
3 [TpoBOTHUKY U AUDIIEKTPUKH. DIIEKTPUUECKUE LETTH 1
4 [TocnenoBarenbHOE U NapaICIbHOE COCTUHEHUS 1
5 [TocnenoBaTenbHOE COETMHEHUE IPOBOAHUKOB 1 1
6 [TapaiutennbHOE COEAMHEHNE POBOTHUKOB 1 1
7 JIefCTBUA IIEKTPUUECKOTO TOKa 2
8 HcTtounuku cBeta 1
9 CBeT u TeHb 1
10 OTtpaxkeHue cBera 1
11 3epKaja U uX NPUMEHEHHE 1
12 [Ipenomnenue cBera 1
13 JIunza 1
14 HaGmronenue nzo0paxeHuit B TMH3E 1 1
15 OnTuyeckre npuOopsI 1
16 ['11a3 u ouku 1
17 [Ber 1
18 [IpoBepounas padora o reme «CBETOBBIC SIBJICHUS 1
19 XUMUYECKHE SIBICHUS 1
20 3aKOH COXpaHEHUS MacChl 1
21 Peakuuu coequHEeHUs U Pa3IOKEHUS 1
22 Oxcuapl 1
23 Kucnorst 1
24 OcHoBaHus 1
25 JlabopaTtopHas padota «JleficTBruE KUCIOT M OCHOBaHUI 1
Ha WHIUKATOPBI» 1
26 Comm 1




27 VYrieBoasl, KUPHI U OCIIKU 1
28 JlabopaTtopHas padoTa «Pacro3HaBaHue Kpaxmana 1
29 [Tpuponnslii ra3 u HeTh 1
30 YPpOok NOBTOpPEHUS 1
31 [IpoBepounas padoTa no TeMe « XUMUYECKUE SIBICHUS» | 1
32 JlpeBHsisg HayKa acTpoHOMUS. B Mupe 3Be3/ 1
33 Kapra 3Be3aH0r0 HEOA. A3UMYT M BHICOTA CBETHJI 1
34 Comnne. ConHeyHas cucTeMa 1
35 CyTo4uHOE U TOJUYHOE ABUKEHUE 3eMITU 1
36 JlyHa — e€CTEeCTBEHHBII CIIyTHUK 3eMIIH 1
37 Kocmuueckue uccnenoBanus. [Iposepounas padora mo

Teme «3emiis — miaHeTa CoOTHEYHOM CUCTEMBbI» 1
38 CtpoeHue 3eMHOTO 11apa 1
39 ATtMmocdepa 1
40 H3mepenne atmochepHoro naBieHus. bapomerpsl 1
41 BiaxxHocTh 1
42 ATMochepHBbIe SBICHUS 1
43 W3 ucropun pazsutus apuanuu.lIpoBepounas padora

1o TeMe «3eMJIsl — MECTO OOMTAHMS YEeTTOBEKa 1
44 MexaHu3mbl 1
45 JlaGoparopHas pabota «3yueHue qeHCTBUS pblyara» 1
46 JlaGoparopHas pabota «3yueHnue qeiCcTBUS MPOCTHIX

MEXaHH3MOB) 1
47 Mexanunueckas pabota 1
48 Pemrenue 3ama4 Ha BRIYMCICHUE MEXaHUUECKOM pabOTHI 1
49 DHeprus 1
50 HcToyHMKY 3HEprUn 1
51 TemnoBele nBUTaTEIN 1
52 JIBurarenb BHyTPEHHETO CrOpaHus 1
53 DIIEKTPOCTAaHLIU 1
54 [TpoBepounas pabora «Mexanusmel. Pabota. Dueprus» | 1
55 ABTOMAaTHKa B HAIlIEH KU3HU 1




56 CpenctBa cBsI3H 1
57 Hayxka cerogns 1
58 Marepuaisl 111 COBpEMEHHON TEXHUKHU 1
59 [Tonmumepsl 1 XUMHAYECKUE BOJIOKHA 1
60 Kayuyk u pe3una 1
61 3arps3HeHHE OKPYKAIOIIEH Cpeibl 1
62 DKOHOMUSA pecypcoB. Mcnonb30BaHNEe HOBBIX

TEXHOJIOTHIA 1
63 [ToaroToBKa K UTOTOBOMY TECTUPOBAHUIO 2
64 HToroBoe TecTUpOBaHUE 1
65 PesepBHOE Bpems 2

OO111€€ KOJIMYECTBO YacOB IO MPOTrpamMme 68




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YHEHUKA

"BBeJicHHE B €CTECTBEHHO-Hay4YHbIC peaMeThl. Du3nka. Xumusl.
5—6 kinaccel. A. E. I'ypesuuy, /1. A. HUcaes, JI. C. I[Toutak» / A. E.
I'ypeBuy, /1. A. Ucaes, JI. C. Ilontak. — M.: I[IpocBemienue, 2024. "
PaGouas Terpanp

«CoOopHuk 3agay no ¢usuke. /—9 kimacce» B. U. Jlykamuka, E. B.
HNBanosoii (M.: IIpocsemienue, 2023).

METOINYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

BBeneHnue B ecTeCTBEHHO-Hay4YHbIC peaMeThl. Du3uka. XUMHUS :

5—6-¢ KJ1acchl : METOAUYECKOE ITOCOOHE K YU4eOHO-METOTUISCKOMY

KOMIUIEKTY «BBegeHue B €CTECTBEHHO-HAYy4YHbI€ TPEIMETHI.

duzmnka. Xumusa. 5—6 knaccel. A. E. I'ypesud, /1. A. HUcaes, JI. C.

ITonTak» / A. E. I'ypesuu, /. A. Ucaes, JI. C. [lontak. —
Mockga : IIpocBemeHUE
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