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PABOYASA ITPOT'PAMMA KYPCA
«ECTECTBO3HAHHUE» J1JI51 5—6 KJIACCOB

MNNOACHUTEJIbHASA 3AIIMCKA

«ECTECTBO3HAHMUE)» — MHTErpupOBaHHBI Kypc I MIaALINX
TIOAPOCTKOB, B COJAEPKaHUU KOTOPOT'O PACCMaTPUBAIOTCS ITYTH MO3HAHHUS
YEJIOBEKOM MPHUPOJIBL.

W3yueHue naHHOrO Kypca B OCHOBHOM INKOJ€ HAmpaBJICHO Ha
JOCTIDKEHHE CIEAYIOIUX Leei:

— TIPOIE/IEBTHKA OCHOB (PVMBUKH 1 XUMHK;

— MOJyYeHHEe Y4YalIUMHCS TPEJCTABICHHH O METO/aX Hay4HOro
TIO3HAHHUS IPUPOJIBL; (OPMHUPOBAHKE AIIEMEHTAPHBIX YMEHHH, CBSI3aHHBIX
C BBIIOJIHEHHEM y4eOHOro 1a00paTOpHOro 3KCIIEPHMEHTa (UCCIeJOBaHUA);

— (opMHUpOBaHKE y yJalIuXcsl yCTOHYMBOTO MHTEpeca K MpeaMeTam
€CTECTBEHHO-HAYYHOT0 IMKIIA (B YACTHOCTH, K (PM3HKE M XUMUH).

BBenenne (U3MKM M XUMHUU Ha paHHEH craguu oOy4deHus B 5—6
K1accax TpeOyeT U3MEHeHus1 Kak (OpMBI U3JIOKEHUs y4eOHOro
MaTepuana, Tak M METOAMKH ero mnpemonasanusd. I[lostomy ocoboe
BHUMAaHUEC B HOCO6I/II/I yYAeiaeHo q)pOHTaJ'[I)HI)IM SKCIICPHUMEHTAJIbHBIM
3aganuaM. [Ipeanonaraercs, 4To BaxKHOE MECTO B Iporiecce paboThl Haf
KypCOM 3aiMyT PUCYHKH Pa3IMYHbIX SBJICHHUMH, OMBITOB U U3MEPUTENBHBIX
npubopoB.  Bombmioe  KOIMYECTBO — KaueCTBEHHBIX  BOIPOCOB,
UCTIONIb30BAHUE WIPOBBIX CUTyallUl B  MPENOJABAHUM  JOIKHO
CIIOCOOCTBOBATh CO3JAHHMIO HHTEpEca YJalluXCsl K IpeaMery |
CTPEMJICHHIO K €r0 MOHUMAaHHIO.

ConepxkaHue Kypca HMMEET OCOOCHHOCTH, OOYCIIOBJICHHBIE, BO-
NEpBBIX, 3aJadyaMy DPa3BUTUS, OOy4eHHMsS ¥ BOCIUTAHHS YdalIUXcs,
3aJaHHBIMH COLMAJIbHBIMH TPEOOBAaHMSAMHM K YPOBHIO DPa3BUTHS HX
JMYHOCTHBIX M II03HABATENBHBIX KadeCTB; BO-BTOPBIX, NPEAMETHBIM
COep)KaHUEM CHUCTeMBI OOIIEro cpeaHero oOpa3OBaHUs; B-TPETHUX,
TICUXOJIOTMYECKUMH BO3PACTHBIMU OCOOCHHOCTSIMH 00Yy4aeMBbIX.

JleamenvHocmusiti  nodxo0 K pa3paboTke comepKaHHs Kypca
MIO3BOJISIET PElIaTh B XOJE €0 M3YYSHUS PAJ B3aMMOCBSI3aHHBIX 3a/1ad:
obecrieunBaTh BOCIPUATHE, IOHHNMAaHWE W 3allOMUHAHUE 3HAHUM,
CO37]aBaTh YCIOBHSA JUIS BHICKAa3bIBAHMS MOAPOCTKOM CY)KICHUI HAYIHOTO,
HPaBCTBEHHOTI'0, 3CTETUYECKOT0 XapaKTepa MO MO-BOAY B3aMMOJCHCTBHS
YeJO0BeKa M NPHUPOJbI, YIACHSATh BHAMAHME CHTYaIMsAM, I7I€ yJalluics
NOIDKEH pa3inyaTh YHUBEpCajbHBIE (BCeOOmIe) M YTHIHTApPHBIC
LIEHHOCTH; MCIIOJIb30BATh BCE BO3MOXKHOCTH JJIsl CTAHOBJICHUSI TIPUBBIUECK
CJIeZI0BAaTh HAYYHBIM M HPABCTBEHHBIM IPHHIUIIAM U HOPMaM OOIIECHUS U
JeATeNTbHOCTH. TeM caMbIM CO3aI0TCs YCTIOBUSI U MHTETPAllii HAYIHBIX
3HAaHMH O TPHUPOJHBIX CHCTEMax W JApPYrux cdep CO3HaHUS:
XyA0KECTBEHHOH, HPABCTBEHHOM, MPAKTUYECKOIL.

[NogoOHOE mOcTpoeHHe Kypca HE TOJNBKO ITO3BOJISIET DEIIaTh



3aJauy, CBSI3aHHBIC C OOYYEHHEM M pa3BUTHEM IIKOJIBHHKOB, HO M
HeceT B cebe  OONBIION  BOCIMTATENBHBIH  MOTEHHIHMAI.
Bocnuteiatommast GyHKIMS Kypca 3aKiodaercs B QOpMUPOBAaHUN y
MJIQJIIINX TTOPOCTKOB MOTPEOHOCTH MO3HAHMS OKPYXXAIOLIETO MHpa
1 CBOMX CBSI3€H C HUIM: SKOJIOTMUECKH 0OOCHOBAHHBIX ITOTPEOHOCTEH,
HMHTEPECOB, HOPM U MPABUIL.

OcHOBHOE cofiep’KaHue Kypca BKIJIFOYAeT pa3fienbl:

«BBeneHue», B KOTOPOM JaeTcs MPEACTaBIECHUE O TOM, YTO H3Y4aroT
¢usuka u xumus, «Tema. BemecrBa. VX cBoiicTBay,
«B3aumopetictBue Tenm», «PU3NUECKHE M XUMHUECKHUE SBICHUSD,
«UYemnoBek 1 mpupoaar.

W3 Bcero koMIuiekca COBpEMEHHBIX METOI0B TO3HAHUSI IPUPOJIBI

B KypCe COJIepKaTCsl CBEACHUS O HEKOTOPBIX M3 HUX: HAOIIO/CHUSIX,

HM3MEPEHUsIX, IKCIIEPUMEHTaX, MOAETMPOBAHIUH — U TIOKa3bIBACTCS
UX B3aMMOCBSI3b; JAIOTCSI CBEAEHHS O NMpUOOpax W WHCTPYMEHTaX,
KOTOpBbIE YeIOBEK UCTIONB3YeT B CBOEH MPAKTUUECKOM IesITeNbHOCTH.
BrInonHss TponeAeBTHYECKYI0 poib, Kypc «BBereHue B
€CTECTBEHHO-HAay4Hble INpeaMerbl. Pusnka. XUMHUs» CONEPKUT
CHUCTEMHBIE, a HE OTPBIBOYHBIE 3HAHM. bonbiioe BHUMaHNE B HEM
yIIeNseTCs IPEeMCTBEHHBIM CBA3SIM MEX/ly HaualbHOW U OCHOBHOM
LIKOJIOM,  MHTErpallid  3HAHUM  BOKPYr  BEIyLIMX UJIeH,
ONpEeNeTAIOIIMX  CTPYKTYpY  Kypca M CIIOCOOCTBYIOIIMX
(hOpMHUPOBAHHIO LIETIOCTHOTO B3IJIA1a Ha MUP.

B kypce narorcs nepsble IIPENCTABIECHUS O TAKUX MOHATHUAX, KaK
«Macca»,  «B3aMMOIECHUCTBHE»,  «CHIa», «IHEPIUs»,  «aTOM»,
«MOJIEKYJIa», «XUMHYECKHN DIEMEHT».

Ilonygaemble y4alIMMHUCS CBEIECHHSA O BEIIECTBAX U HX
IIPEBpAIEHUAX MOTYT CIY)KUTh IE€PBOHAYAIBHOM OCHOBOM JUIA
MIOCTETIEHHOI'O OCO3HAHUA HMIEH O TOM, 4YTO MaTepus U (OpMBbI ee
JBIDKEHUS BCETZa B3aUMOCBSA3aHBI, YTO OOBEKTHI IPUPOIBI 00pa3yroT
LEJIOCTHBIE CUCTEMBI, OTHOCUTEIBHO YCTOWYMBBIE, HO B TO K€ BpEMs
JuHamu4uHble. Hapyiienne 3Toi TMHAMUYECKOW YCTOMYMBOCTH CUCTEM
MOXET MPUBECTH K HEXKENATEIbHBIM MOCIeACTBUSIM. OCO3HaHHUE 3TOM
W7IeH BaXKHO ISl IOHU-MaHMS 3KOJIOTMIECKHX MPOOIIEM.

WHTerpanust pa3nuyHbIX €CTECTBEHHO-HAYYHBIX OOJIaCTEl 3HAHUS
OCHOBaHa Ha IIPECTaBICHUHN O €IUHCTBE MIPHUPOJIBI U O0IIEM IS BCEX
€CTECTBEHHBIX HAYK METOME MO3HAHMUS.

ConeprkaHne JaHHOTO Kypca CTPOUTCS Ha OCHOBE IS TETbHOCTHOTO
mogxona. BopiedueHme ydammxcs B pa3HO-00pa3Hyr0 y4ueOHYIO,
HCCIENOBATENBCKYI0O M MPAKTUYECKYI JEATEIbHOCTh  SABISAETCA
YCIOBHEM NPHOOPETEHNS NMPOYHBIX 3HAHWH, NMpeoOpa3oBaHUs UX B
yOeXIeHUs] M yMEHHUS, CTAHOBJICHHS OTBETCTBEHHOCTH KaK YEpTHI
JINYHOCTH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA KYPCA

JINYHOCTHBLIMH pe3yJbTaTamMu U3yUYeHUS Kypca
«ECTECTBO3HAHMUE» siBistroTCst:
— pas3BUTHE [IO3HABATEILHBIX WHTEPECOB,

WHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH yJaIinuxcs;

— ¢QopMupoBaHre MOTHBALMK K M3YYCHHUIO B JaJIbHEHIEM
(U3UKI U XUMUH;

— BOCIIMUTAHHUEC OTBETCTBECHHOI'O OTHOLICHHA K MHpUPOAE,
OCO3HaHHE HEOOXOANMOCTH 3alUThI OKPYKAIOIIEH Cpe/pl;

— (QopMHpOBaHUE JTUYHOCTHOTO OTHOLICHHUS APYT K JIPYyTY,
K YYUTENIO.

MeranpenMeTHBIMM ~ pe3yJIbTaTaMH  U3YYeHHs  Kypca
SABJISIFOTCA:

— OCBOGHHE IPUEMOB HCCIICIOBATEIbCKON JeATeIbHOCTH
(cocraBieHue mIaHa, UCTIOIL30BAHKUE MPHOOPOB, (HOPMYIHUPOBKA
BBIBOJIOB U T. II.);

— ¢opmupoBaHre TpUEeMOB pabOTHl ¢ UWH(OpPMAIIHEH,
MIPEJ/ICTABIICHHOW B pa3IUYHOK (hopMe (TabHIIbL, TpaduKH, PUCYHKH
U T. 1A.), Ha pa3IWYHBIX Hocutensx (kuuru, VHTepHer,
MEPUOANIECKUE H3MAHUS U T. 11.);

— pa3BUTHE KOMMYHUKATHBHBIX YMEHHUH U OBIAJCHUE
OIIBITOM MEXJIMYHOCTHOM KOMMYHHKAILIMH (BEICHHUE AMCKYCCHU,
paboTa B rpyIax, BEICTYILUICHHE C CO-O0IIEHUSMH H T. II.).

IIpeameTHBIMHU pe3y/IbTaTaMH H3yUeHHUS Kypca «Brenenue B
€CTCCTBEHHO-HAayYHBIE TpeAMeThl. Pu3nuka. XuMUsD) SIBISIOTCS:

— ocBoeHHE 0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHUM,
HEOOXOIMMBIX VIS JANbHEHUIIEero M3y9YeHUS CHCTEMAaTHYECKUX
KYpCOB €CTECTBEHHBIX HAYK;

— (QopMHpoBaHWE  DJIEMEHTAPHBIX  HCCIENOBATEIBCKUX
YMEHU;

— MpUMCHEHHE ITOMYICHHBIX 3HAHUH U YMEHUH TSI peIICHUs
MPaKTHYECKUX 3aad.

ObecreunTs JOCTIDKEHIE TUIAHNPYEMBIX PE3yTETATOB OCBOCHHUS
OCHOBHOH 00pa30oBaTeNbHON MPOTpPaMMEBI, CO3AaTh OCHOBY JUIS
CaMOCTOSITENIFHOTO YCIICITHOT'O YCBOCHHUST 00 yIAIOIIUMIICS] HOBBIX
3HaHWH, YMEHHH, BHIOB M CIIOCOOOB JAEATEIHHOCTH JOJDKEH
CHCTEMHO-ZICATENBHOCTHBIN ToxxoA. B cooTBeTrcTBHMM C 3THM
TOJIXOZIOM MMEHHO aKTHBHOCTH 0OYYalONMXCsl TPH3HAETCST OCHOBOM
JOCTIDKEHUS Pa3BUBAIOIINX Iiesield o0pa3oBaHMs. JTH 3HaHUS HE
NepenalTcss B TOTOBOM BHJE, a JOOBIBAIOTCSA YyJallUMHCSA B
mporiecce MO3HaBaTeNbHON AesTenbHOCTH. OJHUM W3 IyTed



NOBBIIIEHUS ~ MOTUBaIMU U 3(GEKTUBHOCTH  y4eOHOM
JeATEeNFHOCTH B OCHOBHOW INKONE SIBISIETCS BKIIOYEHHE
yUaIUXCA B YUEOHO-UCCIe008aAMENbCKYI0 YW HPOEKMHYIO
dessmenvbHOCMb, KOTOpast

HMeeT CIIEAYIONHE OCOOCHHOCTH:

1)uenn u 3aga4M 3TUX BHJOB JISSATENBHOCTH YYaIIUXCS
ONPENeNSIFOTCS  KaK WX JIMYHOCTHBIMH MOTHUBaMH, TaK H
COLIMAILHBIMU. DTO O3HAYaeT, YTO TaKas JesITebHOCTh JIOJKHA
OBITh HampaBlieHa HE TOJHKO Ha IOBBIICHHE KOMIIETEHTHOCTH
MOJJPOCTKOB B IPEAMETHOH 00NacTH ONpeaesIeHHbIX YJYeOHBIX
JMCIMILIMH, HE TOJBKO Ha Pa3BUTHE MX CIOCOOHOCTEH, HO U Ha
CO3/1aHHE MPOYKTA, HMEIOIIEr0 3HAYUMOCTb IS IPYTUX;

2) yueOHO-HCCIIEeIOBATENbCKAsl U TPOCKTHAS JESTENIbHOCTh
JIOJKHA OBITH OpPraHM30BaHA TaKUM 00pa3oM, 4TO-ObI ydaluecs
CMOIJIM pealn30BaTh CBOM NOTPeOHOCTH B OOIIEHHWH CO
3HAYNMBIMH, pe(EepeHTHBIMH TPYNNaMH  OJHOKJIACCHUKOB,
yuutenel u T. 1. CTpos pa3iauyHOro poja OTHOLIEHUS B XOJ€
LIEIIEHANIPABICHHON IOMCKOBOM TBOPYECKOM W IPOLYKTHUBHOMN
JeATENBHOCTH, MOAPOCTKH OBJIAJICBAIOT HOpMaMHu
B3aMMOOTHOIIEHHH C Pa3HBIMU JTIOJbMH, YMEHHEM NIEPEXOJUTh OT
OJTHOTO BHJa OOIIEHWS K JAPYyroMy, MPHOOPETAIOT HAaBBIKU
WHIMBUIYaJIBHON CAaMOCTOSTENBHOI PaObOThI I COTPYAHMYECTBA B
KOJIJIEKTHBE;

3) opraHmzanus y4eOHO-HCCIEIOBATEIBCKHX M IMPOEKTHBIX
paboT MIKOIPHUKOB 00ECIEYNBAET COUETAHUE PA3TUYHBIX BHIIOB
MI03HABAaTEIBHON JEATENBHOCTH. B 3THX BHmax IeATeIbHOCTH
MOTYT OBITh BOCTPEOOBaHBI MPAKTHYECKHU JIIOOBIE CIIOCOOHOCTH
MOAPOCTKOB, PEaNn30BaHbl JUYHBIE MPHCTPACTHA K TOMY WIH
WHOMY BHUIY JEeATEIbHOCTH.



COJAEPXKXAHUE KYPCA

BBenenmne.

[pupona xuBast u HexwuBas. SIBneHus npupopl. YeroBek —
4acTh MpUpossl. BinsHue yenoseka Ha npupoxay. Heobxomumocts
W3y4YeHHs TNPUPOAbl M Oepe)KHOro OTHOIIeHHs K Heil. OxpaHa
TIPHPOJIBL.

®duznka u XUMHST — HayKH 0 npupoje. Yto usydaer pu3MKa.
Tena u Bemectsa. Uro nzyuaer xumus. Hayunslii MeTon uzyuenus
MIPUPOIbL: HAOIIOJICHUE, OTIBIT, Te-OpHS.

3HAKOMCTBO € NPOCTEHIINM (U3NYECKUM H XUMHUYECCKUM
obopynoBaHueM: MpoOupKa, Komda, IabopaTOpHBIK CTakaH,
BOpOHKa, MUIICTKa, MIaTeJb, IUIACTMACCOBBIM M METAJJIMUCCKUI
IITATHBEI, JepXKaTenb Al mpobupok. HarpearensHblit mpubop,
ocobeHHocTH T1ameHH. [TpaBuiia HarpeBaHHs BELIECTBA.

W3meputenbHbIe TPUOOPHL: THHEWKA, H3MEPUTENb-HAs JICHTA,
BEChI, TEPMOMETpP, MEpHBI UWIMHAP (CAMHHUIIA HW3MEPEHUH,
mKana npudopa, IEHA MENCHMS IIKANbL, MpeAel H3MEpeHHH,
MIPaBUJIa MTOJIL30BAHUS).

Teaa. BemnecrBa. Ux cBoiicTBa.

XapakTepuCTUKH T U BemecTs (hopma, o0beM, IIBET, 3arax).
Oprannueckre U HEOPraHUYECKUE BEIECTBA.

TBepmoe, )XUIKoe ¥ ra3000pa3HOe COCTOSHUS BEIIECTBA.

Macca Tema. Maccel pa3nuuHBIX TET B MPHUPOAE. DTa-JIOH
Macchl. Becsl.

Temmepatypa. TepmMoMeTpBL

Hemumocte  BemectBa.  MOJIEKyNbl,  aTOMBI,  HOHBI.
IIpencraBnenue o pa3Mepax 4aCcTUIL BEMIECTBA. JIBUKEHUE YACTHULL
BemiecTBa. CBSI3b CKOPOCTH JBMIKEHUS YACTHUIl C TEMIIEPATYPOI.
Hubdy3uss B  TBepABIX TelaX, IKHAKOCTAX U rasax.
B3anmoneiictBue dYactuil BemiecTBa M aToMoB. llosicHenme
CTPOEHUSI W CBOMCTB TBEPIBIX TeIN, XHUAKOCTEH W Ta30B C
MOJIEKYJISIPHON TOouKH 3peHus. CTpoeHrne aToMa U NOHA.

XWMHYECKHE IIIEMEHTHI (KUCIOPOJ, a30T, BOAOPO/I, JKEIe30,
ATIOMHHUH, Menb, ¢ochop, cepa). 3HAKM XUMHUYCCKHX
anemeHToB. [leproanueckas cucreMa XUMHYECKHX dJIEMEHTOB [].
N. Menneneena.

BemectBa mpocThie M CIOXHBIE (KHCIOPOX, a30T, BO-Ia,
YTIIEKUCTIBIN Ta3, TOBAPEHHAS COIIb).



Kucnopon. ®ortocunre3. ['opeHHME B  KHCIOPOIE.
Bonopon. Bozayx — cmech rasos.

PactBOp 11 B3BECS.

Bona. Bona kak pactBoputeits. OuncTKa IpUpOAHOI BOMIBL.
[InoTHOCTH BemecTna.

B3aunmopencTBHe TEJI.

N3menenue ckopocT U (popMBI TET P UX B3aUMOICHCTBHU.
JlelicTBrE U IPOTUBOJICHCTBHE.

Cuna xak XapakTepHCTHKa B3auMojehcTBus. JluHamomerp.
HproToH — enuHMIIa CUJIBL.

I'paBuTanimonHoe B3aumozelcTeue. BceMupHoe TAroreHue u
Bcenennas. Cuma TsokecTH. 3aBUCHMOCTb CHIIBI TSDKECTU OT
MAacChI.

Hepopmanusa. Pasnuunbie Buabl  aedopmamun. Cuia
VIIPYT'OCTH, €€ HallpaBlieHHE. 3aBUCUMOCTh CHIIBI YIIPY-TOCTH OT
e opMaryu.

ITokolfi M paBHOMEpHOE MNPSIMOIMHEMHOE MABM)KEHHE Tela.
Hunamomerp. Cuna TpeHus. 3aBUCHMOCTh CHIIBI TPEHHUSI OT CHITBI
TSHKECTH W KadecTBa 00pabOTKH MmoBepxHOcTed. Ponb TpeHus B
npupoze u TexHuke. CrrocoObl yCHIIEHUS U 0CNIabJICHUS TPEHUSL.

Onekrpryeckoe BzanMoiercTBre. OObSICHEHHE 3IEKTPHYECKOTO
B3aUMOJICHCTBUS HA OCHOBE AJIEKTPOHHOM TEOPUH. DNEKTPU3ALIHS
Ten TpeHueM. Ilepemaua anexkTpuyeckoro 3apsaa  Ipu
COMPUKOCHOBEHHH. BzaumoneiictBue OIHONMEHHO u
Pa3HOMMEHHO 3apsKEHHBIX TeJl.

MaruautHoe B3aumoneiicTBue. IlocTOSHHBIE MAarHUTBHI, HX
JeiictBue Ha jxeine3Hble Tena. Ilomrockl MarHUTOB. MarHuTHas
cTpenka. 3emnusi Kak MarHUT. OpHUEHTHPOBAHHE MO KOMIIACY.
[IpumeHeHne NoCTOSHHBIX MAarHUTOB.

[aBnenue Tena Ha oropy. 3aBUCUMOCTD JTaBJIEHUS OT IIOIIA I
ornopsl. [Tackans — eauHuIa NaBICHUS.

[lepemaua maBmeHWs KUIKOCTSIMH U TazaMu. 3akoH [lackais.
Hapnenne Ha riryomae xugkoctd. CooOmmaronmecs: coCyIbl, UX
MIPUMEHEHHE.

JelicTBue JKHAKOCTEM Ha TMOrPY)KEHHOE B HHUX TEJO.
ApxumenoBa cuijia. 3aBUCUMOCTb apXMMEIOBOH CHIIBI OT poja
XKHUIKOCTH W OT 00beMa IOTPY)KCHHOW YacTH Tena. Y CIOBHS
IJIaBaHUs TeJl.

DuznvecKue M XUMHYECKHUE SIBJIECHUSI.



MEXAHUWYECKUE SBJIEHUA

[TonsiTe 00 OTHOCHTENBHOCTH MEXAaHWYECKOTO IBHIKEHHSL.
Paznoo6pasHble BUJIBI MEXaHHYEeCKOTr 0 JIBYDKESHUS
(mpsMonuHelHOe, KPUBOJIMHEWHOE, JBI)KEHHE 110 OKPYKHOCTH,
KonebaTenbHOE). MexaHH4ecKkoe [BUXKEHHE B IPUPOAE U
TEXHUKE.

[Tyt u Bpems aBrkeHus. CKOpocTh IBMKeHHs. PaBHOMepHOE,
YCKOPEHHOE U 3aMEJICHHOE ABHUKEHUE.

3BYK KaK MCTOYHUK HH(pOpPMaLH 00 OKPYXAIOLIEM MHpE.
Ucrounukn 3Byka. Konebanue — HEOOXOAMMOE YCIIOBHE
BO3HHUKHOBEHUS 3ByKa. OTpaxeHue 3Byka. Oxo. 'ooc u ciyx,
TOpTaHb U yXO.

TEITJIOBBIE ABJIEHUA

N3meHnenne o0beMa TBEPABIX, KUJKUX M Ta3000pa3HbBIX Tell
IIpU HarpeBaHUM U OXJIAKACHUU. YUeT TEIIOBOI'O PACIIMPEHUS U
HCITOIE30BAHNE €TI0 B TEXHHUKE.

[MnaBienne W oTBepAcBaHue. TasHUE CHera, 3amep3aHue
BOJBI, BBIIUNIABKA 4Yyr'yHa M CTalld, W3TOTOBJICHHE JeTanel
OTJIMBKOH.

Ucnapenue sxuakocteit. (OxnaxaeHWe IKUAKOCTEH IpH
ucnapenun.) KonneHcanus.

Temnonepenaya.

SJIEKTPOMAI'HUTHBLIE ABJIEHUA

DNeKTpUYECKHU TOK KaK HalpaBIEHHOE IBIKEHUE
AJeKTpUIecKux 3apsaoB. Crina Toka. AMmepMerp.
Awmriep— eauHuIa cuiibl TOKa. [IOCTOSTHHBIN U TepeMeHHBIN
TOK.
Hampsoxenne. BonsveTp. BonbT — eauHUIa HATPSDKEHAS.
Hcrounnku Toka: OaTapeiika, akKyMyJIsITOp, TeHepa-Top
AIIEKTPAIECKOTO TOKA (0€3 pacCMOTPEHUS X YCTPOMCTRA).
Onexrtpuueckue uenu. [locnenoBarenbHoe U HapaiebHOE
COE/IMHEHHUSL.
JeiicTBust Toka. TeroBoe JISHCTBHUE TOKA.
JlaMITBI HaKaMMBaHUS. DJIEKTPOHATPEBATEIBHBIC MPU-OOpBL
MarnautHoe neificTBHE TOKA.
ONeKTpOMarHuThl U UX puMeHeHue. JleiictBre MaruuTa Ha
TOK. DJIEKTPOABUTaTeId. XUMHUYECKOE NeiCTBHE TOKA.

CBETOBBIE ABJIEHUA
CBer KaK HCTOYHUK HH(POPMAIINH YeJIOBEKa 00 OKpY KaIomeM



mupe. Hcrounukm cBera: 3Be3nbl, COJHIE, 3IIEKTPHUYECKHE
JIaMIIBI U JIp.

[psimonmHeliHOE pacrpocTpaHeHHe CBeTa, 00pa30BaHKE TEHEH.
OtpaxkeHue cBeTa. 3epkaa.

[penomnenne cBera. JIMH3BI, UX THIIBI U M3MEHEHHE C HX
MOMOIIBIO (hOPMBI CBETOBOT'O ITy4Ka.

Onruueckne npubopsl:  doroanmapaT, MPOEKIIMOHHBIHN
ammapar, MHKpPOCKOI, TeJlecKon (Ha3HadeHue MpH-O0poB,
WCIIOIb30BaHUE B HUX JIMH3 M 3€PKaI).

I'na3 u ouku.

Paznoxenue 6enoro ceeta B criektp. Pasyra.

XUMHWYECKUE ABJIEHUA

XUMUYECKUE peakLuy, WX T[pU3HAKK M YCIOBUA HUX
MPOTEKAHUSL.

CoxpaHeHre MacChl BEIIECTBA IIPH XUMUYECKHIX pe-aKIIHsX.

Peakuun coeauHeHus U pasnoxeHus. I'opeHHe Kak peakius
COCTMHEHHSI.

Oxcuzpl (YIJIGKUACHBIA Ta3, HeramieHas W3BeCTh, KBapIl);
HaXOXKACHHE B NPHPOAE, GU3NUECKHE W XMMUYECKHE CBOWUCTBA;
MIpUMEHEHHE.

Kucnotsl, mpaBuna paboThl ¢ KHUCIOTaMH, WX TPUMEHEHHE.
OcHoBanusi. CBOHCTBA IIENIOUeH, MpaBuiia paboThl ¢ HUMH, UX
(u3IUecKre 1 HEKOTOPhIe XUMUYECKHE CBOICTBA; IPHMEHEHNE.

Comm (moBapeHHas COib, COAA, MeJ, MpaMmop, M3BECTHSK,
MEIHBIN Kymopoc U np.). Hanbonee xapakrepHble MPUMEHEHUS
COJIEH.

Hanbonee m3BecTHBIE OpraHUYECKIE BEIIECTBA — YTIICBOABI
(rmroko3a, caxapos3a, Kpaxmall), HEKOTOpble HX CBOICTBa,
MpUMEHEHHE; OCJKH, UX POJb B )KU3HU YEIOBEKa, HCKYCCTBECHHAS
MUIIA; KUPBI, UX POJb B JKU3HU YEJOBEKa, HCIIONH30BAHHE B
TeXHUKE; IPAPOAHBIN Ta3 ¥ He(PTh, IIPOIYKTH UX MepepaboTKH.

Yesi0oBek 1 npupoaa.

3EMJIS — IIJIAHETA COJIHEYHOM CUCTEMBI

3Be3HOE HE0O: CO3BE3/Ms, ITAHETHI. Pa3BHTHE MTpeICTaBICHHN
yesioBeka o 3emie. Conneuynas cucrema. ColHIe.

JBmwxenue 3emiid: BpalleHHE BOKPYT COOCTBEHHOW OCH,
CMEHA JIHS M HOYM Ha Pas3IMYHBIX IIHUPOTaX, OOpamicHHe 3eMiu
BOKpyr COJIHIIA, HAKJIOH 3€MHON OCH K IUIOCKOCTH €€ OpOWTHI,
CMEHa BPEMEH Trofia.



Jlyna — cytHuk 3emu. @a3el JIyHBL.

V3MeHEeHUE TOPU30HTAIBHBIX KOOPAMHAT HEOECHBIX Tel B
TE4EHHE CYTOK.

3HAaKOMCTBO c HIpoCTEHITNMU ACTPOHOMHUYECKUMU
npubopaMu: acTpoIIsIONs, TEIECKOII.

HUccnenosanus kocmerdeckoro npocrpanctsa. K. 3. LnonkoBckuid,
C. I1. KoponeB — ocHOBaTenu COBETCKON KocMOHaBTHKH. 0. A.
I"arapun — nepBblif KOCMOHABT 3eMiH. McKyCCTBEHHbIE CITyTHUKU
3emmu. OpOutanbHble KOocMHuYeckue cTaHuuu. Kopabmu
MHOT0pPa30BOro HCIIOIb30BaHuUs. [IporpaMMbI OCBOGHHS KOCMOCA:
OTEUECTBEHHBIC, 3apYOCKHbIE, MEXTYHAPOIHBIC.

3EMJISI — MECTO OBUTAHUM A YEJIOBEKA

Jlutocdepa, MaHTuS, SIIPO; YBEIMUEHHE MIOTHOCTH H
TEMIIepaTypbl 3eMiH ¢ TIyOnHOH. M3ydenue 3eMHBIX Hep.
I'uapocdepa. Cynoxomctso. MccnenoBanre MOPCKUX TITyOWH.
Atmochepa. ATmocdepHoe naBierue, bapomeTp. BraxxHOCTh
BO3/lyXa, OMpEEIICHNE OTHOCUTEIbHON
BJIQXKHOCTU. ATMOC(EpHBIE SIBICHHS, TPOM U MOJTHISL. OCBOCHHE
aTMoc(epbl YeTTOBEKOM.

YEJIOBEK JOIOJIHAET ITPUPOAY

MexaHU3MBI. Mexannueckas pabora. DHeprusi.
CuHTETHYECKHE MaTEePHAIIbL.

MexaHHU3MbI — IIOMOITHUKH YeToBeKa. [IpocTeie MexaHU3MEL,
pBIYar, HAKJIOHHAS IUIOCKOCTh, TOABMKHBIA W HETIOIBIDKHBIN
OJIOKM; X Ha3HAYEHHE.

Mexanndeckasi paboTa, YCIOBHS €€ COBEpPIICHISL
JIxoyims — epHATIA PaOOTHI.

Ouneprus. Mcrounnkn SHepruu. Paznmdnpie BHIBI TOILTHBA.
Conmeunas SHeprusi, ee pojib A KU3HU Ha 3emure. TeruroBbie
IBUTATENN, JBUTATEIH BHYTPEHHETO CTOPAHUs; UX IPHMEHEHNE.
TertoBrie, AaTOMHBIE U THAPOIICKTPOCTAHIIHH.

Co3aHmne MaTepwaioB ¢ 3apaHee 3aJaHHBIMHA CBOWCTBAMHU:
TBEpAbIe,  JKapONPOYHBIC,  MOPO30CTOMKHE  MaTe-pHalbl,
HCKYCCTBEHHBIE KPHCTAILTEL.

[onmmepsr, CBOHCTBA U TPUMEHEHIE HEKOTOPHIX U3 HUX.

BonokHa: TmpupoIHbIE W HWCKYCCTBEHHBIC, MX CBOWCTBA W
MpUMCHEHHUE.

Kayuyku u pe3una, uX CBOWCTBA U IPIMEHCHIE.

3arps3HeHHEe atMoc(epsl W THAPOC(EpHl, WX BIHSIHUE HA
3nopoBee Jroneld. KoHTponb 3a cocrosHMeM atMocdepbl U



ruapocepol.

PammonansHOE MCIONB30BaHUE TOIUIMBA. VCHonb30BaHUE
SHEPTUH PeK, BETpa, IPUINBOB, Tera 3eMid, sueprun ConHia.

CoBpeMeHHas HayKka 1 IIPOU3BOJICTBO.

PasBuTHE HayKH Kak CIIOCOO MTO3HAHHSI OKPYKAIOLIET0 MUPA.

YmpasieHue MIPOU3BOICTBOM: poJb ABTOMATHKHY,
JNEeKTpOHUKU. KommbploTepusals — MPOM3BOACTBA.  POOOTHL
Ilexu-aBTOMATHI.

Cpenctea cBa3u U Tiepenaya nHpopMaiun: Teaerpad, TeaedoH,
pamuocBsi3b (panOCTaHIMsS, PAJAUOBOIHBI, aHTCHHA, PHEMHUK,
POMKOT'OBOPHUTEJIb), TCICBUICHHE.

JlaGopaTopHble padoThI M ONBITHI

3HaKOMCTBO C JIAO0OpaTOpHBIM 000pYIOBaHHEM. 3HAKOMCTBO C

H3MEpHUTENBHBIME IiprrOopamu. OmpeeneHue pa3MepoB Tena.

Nzmepenue oobema sxuakoctu. M3meperne

o0beMa TBepjoro Tena. CpaBHEHUE

XapaKTePUCTHK TEJl.

Habmnronenue pa3muvHbIX COCTOSHUM BeriecTBa. M3MepeHue

MAacChl TeJa Ha PEIYaXHBIX Becax. M3MepeHne TemMepaTyphl

BOJIBI M BO3/yXa.

Haonronenue nenmumocty Berecrsa. HaOmonenue

sBIICHUS TUPPYy3HUH.

Habmnronenne B3anMoaeiicTBUS YacTHUIT PAa3THYHBIX BEIIECTB.

Ha6mrotenne ropenusi.

OOGHapy>keHHE KHCIIOPO/Ia B COCTABE BO3AYXA.

[TpuroroBienue pacTBopa c OrpeIeICHHON MAaCCOBOH A0JIEH
TIOBAPEHHOMU COJIH.

OrmpeneneHre pacTBOPAMOCTH BEIIECTB (DIIIETPOBAHIEM.

W3mepenne mI0THOCTH BETIECTBA.

Hab6mronenrie BOSHIKHOBEHHUS CHITBI YIIPYTOCTH TIPH
JeopMaIvH.

Haoiroienne pa3imnyaHbIX BUIOB nedopmanun. Mccnenoranue

3aBHCHUMOCTH CHJIBI YIIPYTOCTH OT Jie-
(hopmanyu.

Usmepenne cuitel. 3mepenue

CHLTBI TPCHHSL.

W3ydenwe pa3imMuHbIX BUIIOB TPEHUSL.

Habmnronenne B3anMoeliCTBHS HaAIEKTPU30BAHHBIX TEIL.

HaGmonenme MarauTHOTrO B3auMozercTrst. OnpeencHie

JIaBIICHUS TEJa Ha OIOpY.

Habmroienme 3aBUCHMOCTH TABJICHUS KUJKOCTH OT TITyOUHEI



MOrPYKEHHUS.
HaOmntonenne ypoBHs AKUIKOCTH B COOOLIAIOMINXCSA COCYNAX.

W3mepenne BBITAIKUBAIOLIEH CHUIIBI.

OT yero 3aBUCHUT BBITAJKMBaIoLIas (apXxuMea0Ba) cuna?

BrisicHeHue ycinoBus miiaBaHus Ten. M3mMepeHre myTH u
BpEMEHH JIBUKEHUS. BbunciieHre CKopoCcTH JBIKEHN S OpyCKa.
HaOnronenue oTHOCUTEILHOCTH ABMKEeHUs. HaOmonenue
HMCTOYHHUKOB 3BYKA.

HaGiroieHne n3MeHeHus ATMHBI TeJa IPU HarpeBaHUH |
OXJIAXKJICHUH.

Habmonenne n3ameHeHst 00beMa KHIKOCTEH 1 ra30B TpH
HaneBaHI/II/I " OXJIAXKJACHUU.

OTiMBKa UTPYyILIEYHOro conpaTrka. Harpeanue
CTeKIIsTHHOU TpyOku. Habmonenne 3a miaBjieHnemM
cHera.

HaGmoienne ucnapeHust 1 KOHACHCAIIUK BOIbl. PacTBOpeHme
COJIM | BBITIApUBaHUE €€ U3 pacTBopa. OT Yero 3aBUCUT CKOPOCTh
rcnapeHus xxuakoctu? HabmroaeHne oXIaxaeHNs )KUIKOCTH TIPU
HCIIapEHNH.

Hab6moieHneTerionpoBoIHOCTUBOBI, BO3yXaH
METAJITMYECKOTO CTEPIKHSI.

ITocnenoBaTensHOE COCAMHEHNE.

[TapannensHOE coenuHEHHE.

Habmnronenue TerioBoro AeiCTBUS TOKA.
Habmonenne MarauTHOrO eiicTBrs Toka. COopka
MPOCTEHNIIIETO AJIEKTPOMATHUTA.

[JeiicTBue MarHuTa Ha TIPOBOJAHHUK C TOKOM.
Haobmronenne xumuaeckoro aeiicrsus Toka. CBeT U TEHb.

Hsrorosnenne KaMepbI-00CKYPHI.

OTtpaxeHune cBeTa 3epKaioM.

[Tonyuenne n300pakeHHs MpeaMETa B TNIOCKOM 3EpKaIe.

HaGiroteHne 3a mpeioMIIeHHeM CBeTa.

Habnronenue nzodpakenuit B mua3e. Habmoaenue
CIIEKTpa COJTHEYHOT'O CBETA.

HabGmronenue Gpu3nyecknx U XUMUYECKUX sIBJICHUM. [leficTBre
KHCJIOT M OCHOBAHUI Ha WHIUKATOPHI.

BeIsicHeHME pacTBOPUMOCTH COJIEN B BOIE.

Pacno3naBanue kpaxmana.

Hab6monenne 3e3nHoro Heba. Habmonenue JIyHet B
TEIICCKOII.

Onpenenenne azumyta COIHIIA C TTOMOIIBIO KOMITaca.



W3zroToBneHne acTpoIsiONy U OpeiesIeHHE C €€ T0-MOLIbIO
BBICOTBI 3B€3]I.

W3mepenne atMocepHOro JIaBeH s 0apoOMETPOM.
N3roroBnenne rurpoMerpa.

W3yuenue neiicTeys pplyara.

W3yuenue neiicTBUS MPOCTHIX MEXaHU3MOB. Beruncnenue
MEXaHUUYECKOH paboThI.

BripanuBanue kpucrauia. 3HaKOMCTBO C
KOJUIEKIMEH racTMacc. 3HaKOMCTBO ¢
KOJIJIEKIIEN BOJIOKOH.

N3meHenune CBOMCTB MOIMATUIIEHA TPH HATPEBAHNU.
PacniosHaBaHue MPUPOIHBIX U XUMHUYECKUX BOJIOKOH.

Cbopka 1 ucrbITaHKE TererpadHoro anmapara.



TEMATHYECKOE IINTAHUPOBAHUE

5 kaace (34 u, 14B Heneno)

OcHoBHOe CoAepkaHue

OcHOBHBIE BU/IbI Y4eOHOI HesiTeIbHOCTH
YYaLIUXCs

Beenenne (3u)

IIpupona xuBas u Hexusas. IloHATHE O SBIEHUAX
IprUpPOAbI. YemoBek — 4acThb IIpUPO/bI, 3a-BUCUT OT HEC,
npeobpasyer ee. HeoOX0qMMOCTh N3YUEHUS TPHUPOJIBI.
du3nKa 1 XUMHS — HAYKU O MpUposie. Tena u BelecTsa.
MHuoroo0Opasue sBieHHH mpupoabl. Du3HUYECKHE
SIBIICHUSA: MEXaHUUYECKUE, TEIJIOBBIE,
3JIEKTPOMarHUTHBIE, CBETOBBIE.

XUMUYECKUE SIBICHUS MIpeBpallleHUs] BEILECTB.
[Ipuponnsle, HUCKYCCTBEHHBIE U  CHHTETUYECKHE
BemiecTBa. Onrcanne sIBICHUA TPU-POJIBI B TUTEPATYPE
U UcKyccTBe. HaydHblil MeTOn HM3y4eHUsS HPHUPOIBI:
HAOJIIO/ICHHE, OIIBIT, TEOPHSL.

JlabopatopHoe oOopymoBanue, ITaTHBEL. [lpaBmima
MTOJTH30BaHMS U IIPaBUIa OE30MACHOCTH.

Pabota ¢ napopMarmel (¢ WUTOCTpaIUIMH yIeOHNKA
1 JOIMOJHUTCIBHBIM HWJUIFOCTPATUBHBIM MaTCpHUaJIoM,
Ta0JIMIAMH).

Onpenenenne GU3MIeCKUX SIBICHUH TIO PEITPOLYKIIUSM,
XUMHUYECKUX SBJICHUN HA OCHOBE JIe-MOHCTPAIIUH.
Pabora ¢ TekcTroM (BBIIEIICHUE M3 MPEIUIOKEHHOIO
YYUTENIEeM TeKCTa Ha3BaHUH BEIIECTB, (PU3NIECKUX Tell,
(bHM3UYECKHX SBICHUR ).
3HaKOMCTBO €  JIAOOpPaTOPHBIM
HU3MEPHUTENEHBIMI IPHOOPAMHL.
HaxoxxmeHnme TEHBI [ENCHUS KB
M3MepeHuH mpruOOopoB.

WzobpaxeHue ImKaigpl MPUOOPOB C yKAa3aHUEM IICHBI
JETICHUS U TIpefieia U3MEepeHUH.

Brmomsenne 1ab0paTopHBIX paboT, IKCIIepH-

000pyIOBaHUEM,

U Tpenena




Ponp u3MepeHMil B HaydHbBIX MCCIEHAOBAHUSIX WU B
npakTuke. [Ipocreiiimne u3meputeabHble TPHUOOPHI U
WHCTPYMEHTHI: JIMHEWKa, W3MEpUTEIbHAs JICHTA,
MepHbI 1mwmmHAp, Bechl. lllkama mnpubopa: 1eHa
JICJIEHUS], TIpeNieT UBMEPEHU . ANITOPUTM HaXOKIACHUS
LIEHBI JIETICHUS IIKaJIbl U MIpesiena U3MEPEHUH.

Jlabopamopnuvle pabomut:
«Omnpenenenne pa3mepoB Tenay, «M3mepenne odbema
XKuAKocTHY, «V3mMepeHre o0bema TBEporo Tena.

Tucvmennwiti onpoc
«BBenenune»

MeHTa/IbHbIX3a1aHuii. Pabora B
rpymmnax

Tesa. BemecTa. Ux cBoiictBa (11 4)

XapaKTepuCTUKH Tel U BelecTB: Gpopma, 00beM, IBET,
3anax. OpraHn4ecKre 1 HeOPraHUYECKUe BEIeCTRA.
TBepaoe, KUAKOE W Ta3000pa3HOe  COCTOSIHHUS
BemecTtBa. CoxpaHeHHne OPMBI U 00beMa TBEPABIMH
TeaMH, COXpaHeHHe 00beMa U HECOXpaHEHUE (POPMBI
KHUIKOCTSIMH, HECOXpaHECHUE

CpaBHEHHE  XapaKTEepPUCTHK  (DU3HUECKUX
CTPOEHHS aTOMOB BOJOPO/Ia, TEIHS, INTHSI.
HaGmronenve: pasMuHBIX COCTOSHHE BEIECTBa; 3a
M3MEPEHUEM MacChl Tella Ha pa3InYHBIX BeEcax;
JICTAMOCTH BeIleCcTBa; sBIeHUH auddy3un B mpupose,
TEXHUKE, OBITY; B3aMMOJAEWUCTBUS YACTHIl PAa3TMIHBIX
BEILIECTB; TOPEHUS;

Te,




IIpooonsicenue maon.

OcHoBHOE cofep;KkaHue

OcHOBHBIE BHBI y4e0HOM JeSITe/IbHOCTH
y4almxcs

¢opMel U oObema razamu. [Ipu3Haku (U3MUECKUX
SIBJICHUM.

Macca. IlepBeie mnpencraBieHHss O Macce Kak O
KOJIMYeCcTBE BeliecTBa. HeoOXoauMoCcTh H3MEpeHHs
Maccbl. Mepel M 3TamoH Macchl. Phlua)KHbIE BECHI,
MpaBuiia paboThl C HUMHU.

TemmepaTypa Kak BaKHash XapaKTEpHCTHKA Tel H
BEILIECTB, PAa3IUYHBIX SIBIEHUN Tpupoasl. V3mepenue
TemrepaTypsl. TepMoMeTpsl, MpaBuiia padOTHl C HUMH.
Ocobennoctu KOHCTPYKIIHU MEIUIIMHCKOTO
TepMOMeTpa.

3HayeHne 3HaHWW O CTPOSHWU BeliecTBa. JlemmuMocThb
BemecTBa. CTpoeHHE BEIIECTBA: MOJICKYIBI, aTOMEI,
nonsl. IlpencraBienue o pa3Mepax 3TUX YaCTHII.
Crpoenne Moinekyil. Jluddy3ust B razax, )KUA-KOCTAX U
TBEpIBIX Tenax. J|BIKeHNe YacTHIl ¥ TeMITepaTypa Tell.
JokazaTenpcTBa  CyINIECTBOBAHUS IPUTSDKCHHUS |
OTTAJIKUBAaHUS MEXIy dacturamu. CTpoeHHE TBEPIBIX
TeJ, KHUJIKOC-

OIBITA M0 MOJIYYEHUIO BOJIOPO/A; 33 MPUTOTOBIECHUEM
UCTUHHOTO pacTBopa (C OMNpEeAeNeHHOH MaccoBOH
JoNIeil TTOBapeHHOM COJIN) U B3BECH.

M3mepeHne: Macchl Tella Ha PBIYAXKHBIX —BEcax;
TEMIIEPATYPBI BOJBI U BO3lyXa TEPMOMETPOM.
OmnpeneneHne MEHBI JETICHUS KBl TEPMOMETpa.
AHanu3 Mozeneil MoJjeKys U aToMoB. M3yuenue:
CTPOEHHSI aTOMa; 00pa3I[0B XUMHUECKHUX BEIIECTB;
00pasIoB HaHOOJIee YACTO BCTPEUAFOIIXCS [TPOCTBIX 1
CIIOXKHBIX BEIIECTB; KHCIOPOIa U €ro COeTMHEHU;
BOZIOPO/Ia ¥ €T0 CO-EAUHECHHM.

N300paxkeHne CTpoeHUS aToMa.

Pa6ora c [Teproanueckoi CHCTEMON XUMHUECKUX
aniemenToB J[. 1. MeHneneena.

3amuch (HopMysT XUMHYECKHAX HIIEMEHTOB.
PacTBOpeHme pa3nMYHBIX BEMIECTB B BOJIE U
(UIBTpPOBaHUE PACTBOPOB.

Pemennie 3a1a4 Ha BRIYHICIICHHE TNIOTHOCTH




Teif, ra30B HA OCHOBE3HAHUI O CTPOSHUHBEILIECTBA.

3. Pesepdopn — cospmatens IIaHETapHOM MOAETH
cTpoeHus atoma. CTpoeHue atoma. 3apsiibl IPOTOHOB U
JJIEKTPOHOB, MWX B3aMMOJCHCTBHE, 3apsja  sapa.
CrpoeHne aTOMOB  BOAOpOHAA, TeNmus,  JUTHSL.
OO6pa3oBaHNE UOHOB.

XI/IMI/I‘IBCKI/IG SJIEMCHTBI KaK prHHI)I aTOMOB C
OANMHAKOBBIM 3ap51110M s{;[pa. 3HaKI/I XUMHWYECCKHUX
aneMeHTOB. [lepuomuyeckas cUCTeMa XHUMHYECKUX
anementoB JI. 1. MenneneeBa. Homepa xumuueckux
3JIEMEHTOB. XMUMUYECKUE DIIEMEHTHI B IPHUPOJIE.
BemectBa mpocteie  u  crnoxsble.  DopMyIbl
XUMHYCCKUX BEIIECTB.

Mecto «kwucnopoga B Ilepmogmueckoir  cucreme
xuMuaeckux 3meMenToB J[. . MeHnmeneena, ero 3Hak,
Homep. Kucnopon. Coennnenunst kucnopona. [Ipocroe
BEIIECTBO KHUCIOPOJ, €r0 CBOWCTBA W 3HAYCHHE TSI
ku3Hu Ha 3emiie. @ortocuHTes. ['opeHne B KUCIOpoe.
Mecrto Bojopona B mepuoandeckod tadmume 1. U.
Menneneesa, ero 31ak, Homep. Bomopon

r_ - mr
110 U3BCCTHBIM MAacCCe U O6’I>€My r = .
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IIpeobpazoBanue Gpopmynsl M = M pm= rVv
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TAVACRLS

Pemrenne kayecTBEHHBIX 3a7ad.
BeimonHenue 1abopaTopHBIX pabdoT,
OKCIICPUMCHTAJIbHBIX U TECTOBBIX 3aIIaHPII>i.
Pabora B rpynmax




IIpooonsicenue maon.

OcHoBHOE cofep;KkaHue

OcHoBHBIe BU/IbI Y4eOHOI 1esITe/IbHOCTH
y4almxcs

B nipupojie. [Ipoctoe BelecTBO BOIOPOI: €ro Mo-TyueHue,
CBOMCTBA, pacpOCTPaHEHUE B TIPU-POJIE, TPUMEHEHHE,
3HaueHune. CoeIMHEHUS BOJIOPOIA.

Boga: ctpoenue mosexyinbl Boabl. CBoiCTBa BOJbI, €€
pacnpocTpaHeHre B IpUpoJIe, 3HaYeHue. Vcmons3oBanme
BOZIbI B HAPOHOM X03511icTBE. Bona kak pacTBOpUTENb.
OunbsTpoBanue. OX-paHa BOAHBIX PECYPCOB.

PactBOpsI B ipupoe, TexHuke, ObITY. PacTBOpuTeNb 1
pacTBopseMoe BelecTBO. VICTUHHBIE pPacTBOpPBHL H
B3BecH. MaccoBasi 10715 BellecTBa B pacTBOpE.
[11oTHOCTB KaK XapaKTepuCTHKa BELLECTBa.
Jlabopamopmuwsie pabomut:

«CpaBHEHHE XapaKTepucTHK Tem», «HaOmoneHue
pa3IMYHBIX COCTOSHUMN BellecTBay, «l13mepenre maccel
TeNa Ha PhlYaXKHbIX BEcaxy,

«3MepeHue TeMiiepaTypsl BObI U BO3AyXa,




«Habnronenue JETUMOCTH BEIIECTBAY,
«Habmonenue apnenuii quddysum», «Habmarogaenue
B3aMMO/ICHCTBHS YaCTUI Pa3IMYHBIX BEILIECTBY,
«Habnronenue TOPEHUY, «Onpenenenne
pacTBOpUMOCTH BEIIICCTB (ueTpOBaHHEMY,
«V3MmepeHne TNIOTHOCTH BEIIECTBAY.

Konumponwvnwvie pabomut.
«XUMHUYECKHE 3IEMEHTHI», «[IJI0THOCTH BemecTBa»

B3aumopeiict

e Tea (12 9)

N3menenue ckopocTr 1 pOpMBI TeNa MpH ASHCTBUN HA
Hero gApyrux Ten. Cuila  Kak — XapakTepUCTHKa
B3auMojielcTBUsA. CHIIBI Pa3NMYHOW TPHPOIBI: CHJA
TSXKECTH, CUJla  YINPYrocTH, JJIEKTpUUYecKas U
MarHuTHas CWIbl, CHUJla TPEHMs, cuUja JaBICHMS.
3aBUCUMOCTb pe3yibTaTa JAEHCTBUS CUJIBI OT ee
3HAYEHUs], HAIPaBJIEHUs, TOUKU MPUIIOKEHUS.
PeaxtnBHOE nBUKEHME.

Bcemupnoe tarorenue, ero nmposBieHus. Cuna
TSXKECTH, €€ 3aBUCHUMOCTb OT Macchl Tena. OTKpbITHE
3akoHa BceMupHoro tsarorenus Y. Heto-tonoM. Enunnna
CHJIBL.

N3ydenwne: 3aBUCUMOCTH pe3ynbTaTa AEUCTBUS CHUIIBI OT
ec 3HAUCHMS, HANPABICHHUS W TOYKH IIPIHIIOKCHUS;
YCTpOMCTBa IMHAMOMETpA; MPHU-YMH BO3HUKHOBEHHUS
CIUTBI TPEHUST; Pa3IUIHBIX BUIOB TPEHUSI.
Habmionenne: OmbITOB C HCIOIB30BAHHUEM TE-JICKKH,
IUTACTIUIMHOBOTO ~ IIApHKa, TPYXHHBI C TPy30M;
B3aUMOJCHCTBUS TEN; 3a MajcHUEM pPas3IHYHBIX Tell;
Pa3TUYHBIX BUIOB Oe(opManuy; BOSHUKHOBEHHS CHITBI
VIIPYTOCTH TIpH  nOe-popMmaruy; 3a MOKa3aHUSIMHU
JIHAMOMETPA TPH M3MEHEHWU KOJIUYECTBa IPy30B Ha
Opycke TprOOMeTpa; B3aUMOACHCTBHS HAdIEKTPU30-




IIpooonsicenue maon.

OcHoBHOE cofep;KkaHue

OcHoOBHBIE BHBI y4e0HOH JesITe/IbHOCTH

y4aumxcs
Pasnuunbie  Buapl  gedopmanuu.  [IposiBieHMe | BAHHBIX — TeJI; MAarHUTHOTO  B3aWMOJICHCTBHS, 3a
geopManud B NpHpPoAe, B  OBITY, Yy4YeT U | M3MEpPEHHWEM JaBleHHS OJKUAKOCTH Ha  Pa3HbBIX
HCIOJIb30BAHUE B TEXHUKE. rryOuHax, 0  pPa3HbIM HaIIpaBJICHUSIM; 3a

Bo3HMKHOBEHHE CHIIBI YIPYTOCTH TpH JedopMariiu
Ten. HampaBienue CHIBI yOpyrocTH. 3aBHUCHMOCTD
cwibl  ymnpyroctd ot aedpopmanuu. OObsIcHeHHE
BO3HHKHOBEHHUSI CHJIBI YIPY-TOCTH C TOYKH 3pPEHHS
MOJIEKYJISIDHOTO CTpPOCHHS BemiecTBa. [lposBieHne
CHJIBl YHpPYrOCTH B TMIpupone, B OBITY, yd4er W
WCIIOJIb30BAHUE €€ B TEXHHUKE.

[Tokoit n paBHOMEpHOE TPSIMOIWHEWHOE IBH)XCHHE
tena. Junamomerp. Cuna TpeHUs: ee MPOSBICHHUE B
mpupone, B OBITYy, YCIOBHA €€ BO3HHUKHOBCHHS
TPUIHHBI BO3HHKHOBEHHS TPEHHUSL. Tpenne
CKOJNBKEHUSI W TPEHUE KaueHWS. 3aBUCHMOCTH CHIIBI
TPEHHS OT CHJIBI TSDHKECTH Tella U KadecTBa 0OpaboTKH
MMOBEPXHOCTEH. YUEeT W HCIOIh30BaHUE TPCHHS B TEX-
HUKE.

YCTAHOBIIEHUEM YPOBHS JKHUJIKOCTH B COOOIIAFOIIUXCS
cocynax.

[lpuBeneHre MPUMEPOB: pPA3IUYHBIX BHIOB [ie-
(opmaruu B mpupojie, B ObITYy, B TEXHHKE, CIIOCOOOB
yBENUYEHHS u YMEHBIIICHHUS JIABJICHHUSL;
COOOLIAIOIINXCS  COCY/IOB;  Iepefadyd  JIaBJICHUS
KHUJKOCTSIMH M ra3aMH B TEXHHKE.

BbIurcieHre Cuitbl TSOKECTH 110 (hopMyiie

Fo = 9,8 H/kr e m.

HccnenoBanue 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT
Jie(OpMaITHH.

Omnpenenenue ycoBuid paBHoBecus Tel. [ padrraeckoe
N300paKeHUE CHIT.

H3mepenue cu.

CpaBHEHHE TPEHUS CKOBKEHUS ¥ TPEHHS KAUCHHSL.




OObsACHEHNE JIEKTPUYECKOr0 B3aMMOJACHCTBHS Ha
OCHOBE DJIGKTPOHHOM TEOpUHU. ODJEKTpU3alUs Tel
TpPEHUEM. [Tepenaua 3IEKTPUUYECKOT O 3apsna
CONPUKOCHOBEHHEM. B3anMoneiicTBre OJHOMMEHHO U
Pa3HOMMEHHO 3apsbKEHHBbIX Ten. IlpuHuum nedcTBus
3JIEKTPOCKOMa.

ITocrosauple  Marautel. CBONWCTBA  IOCTOSHHBIX
MarHuToB. [lomroca MarHUTOB. MarHWTHas CTpelKa.
3emis kak MarautT. Komnac. IlpumeHeHne nocTosiHHbIX
MAarHuToOB.

Cuna pgaBieHHs W JOaBieHde. EauHWIa HaBJIEHUS.
CriocoObl yBETMYCHUS U YMEHBIIICHUS TaBJICHUS.
3akon Ilackans. Ilepemavya maBieHHs! )KMIKOCTSIMH U
ra3aMy B TEXHHUKE.

Hamuume  ngaBnenust  BHYTpM — JKHJIKOCTH,  €rO
3aBUCHMOCTh OT TJyOWHBI. PaBeHCTBO JaBlICHWHA
BHYTPH JKHJIKOCTH Ha OIHOM TIyOMHE IO BCeM
HanpaBiieHusM. CooOImmarommecs Ccocyabl. 3a-KOH
COOOIIAIOIMXCS COCYJIOB, €ro 00BSCHEHHE.
[IpuMeHeHne coOOIIArOIIMXCS COCY/IOB.
BrrrankuBaromas cwna. [lpudmHa BO3HUKHOBEHUS
BELITAJIKUBAIOLIEH CHJIBL. Y CIOBHUS IUIABAHUS TEJL.

OObsicHeHHe: IPUHIKIIA JEHCTBHS 3JIEKTPOCKOIA; 3aKOHA
COOOIIAIOIIMXCSI  COCY/IOB; TPUYMH BO3HUKHOBEHHS
BBITAJIKUBAIOIIEH CHUJIBI.

BriaBrykeHne TuIoTe3 00 yCIOBHX MIJIaBaHUs Tell.
CocTaBieHne TaOIuIl.

Brimonaenue nabopaTopHBIX
E)KCHepI/IMCHTEUH)HI)IX 3a]13HHI>i.
DOpMyIMPOBAHUE BBHIBOJOB.

PeHIeHI/Ie KAa4YCCTBCHHBIX U KOJIMYCCTBCHHBIX 3a/1a4.
BericTyruienue ¢ JokIagaMu U COOOIIICHHUSIMH.
OO0cyxJieHrEe COOOIICHUI U JOKJIAJI0B.

OreHKa IesTeIbHOCTH OQHOKIACCHUKOB. Pabora B
rpymmax

pabor,




IIpooonsicenue maon.

OcHoBHOE cofep;KkaHue

OcHOBHBIE BHBI y4e0HOM JeSITe/IbHOCTH
y4almxcs

JlabopamopHuwsie pabomui:

«Habmronenne BOSHUKHOBEHUS! CHJIBI YHPYTOCTH IIPU
neopmanuny, «Mzmepenue cuibly, «M3mepeHue CHITbI
TPEHUSY, «Habmonnenne B3aMMOJICHCTBHS
HadJICKTPU30BaHHBIX Tel», «HabmoqeHrne MarHuTHOTo
B3aMMOJICHCTBUS», «Ompe-aeneHue AaBleHus Tella Ha
onopy», «/3MepeHne BBITAIKHBAIOMEH CHIIBD, «OT
Yero 3aBHCHUT BBITAIKUBAIOIIAS (ApXUMEI0BA) CHIIa?,
«BBIsICHEHHE YCITOBHUS IITaBaHUS TEI».

Konmponvnvie pabomut.

«B3anmmoneticTBure Ten. Paznmyunbie BUOBI CHID»,
«/laBnenne Ha riryOuHe. [leiicTBHE >KUIKOCTH Ha
MOTPYKEHHOE B HEE TEIO»

duzuyecKue U XuMuueckue sijaeHus (8 )

Mexanuueckue siBjienust (4 9)

Mexannueckoe OBWXEHUE. TpaekTopus. Pa3-nmudHble
BUIBl JABIWXKEHHS. [Ipumepbl pa3iMuYHBIX BHJOB
JIBUKEHUS B IPUPOJE U TEXHUKE.

HaGronenue: 3a IBMXKCHHEM HWTPYNICYHOW MAIIIMHBI;
WCTOYHUKOB  3BYKa; OIBITOB, TMOJATBEPKIAIOIINX
paziauire CKOPOCTH 3BYKa B Pa3HBIX Cpeliax.




ITyTe u BpeMsi ABMXKEHUS, U3MEPEHHE MYTH U BPEMEHY
CKopoCTh ~ PaBHOMEPHOrO  JIBIDKEHMs.  EnuHuip
CKOpPOCTH. Y CKOPEHHOE U 3aMEUIEHHOE ABHKEHUE.
IIpenctaBneHue 06 OTHOCUTEIBHOCTH JIBUKECHHSL.

3ByK Kak MHCTOYHHK HHpOpMAIMU dYeloBeKa Of
okpyxatoniem mupe. ctounuku 3Byka. KonebaHust —
HEOOXOAMMOE  YCIOBHE  BO3HHUKHOBCHHMS  3BYK
CkopocTh 3ByKa B pasiMuYHBIX cpefax. SIBieHus
OTpaKEHMs 3ByKa. OXx0. lcnonb3oBaHue sBIEHU
OTpaXKEHUS 3BYKa B TEXHHKE.

Jlabopamopusie pabomur:

«BbI4nciieHne CKOPOCTH JIBHXKEHHUSI OpycKay,
«HaburoieHre OTHOCHTEIILHOCTH JABHIKCHHSI»,
«HabnroieHre HCTOYHUKOB 3BYKa.
Konmponvnas paboma

«MexaHHYECKOE IBUIKCHHE

AHanmu3 JIBHKEHUS, IBUKCHUS UTPYIICIHON MAITUHBI
B Pa3HBIX CHCTEMaX OTCYETA.

OnpeneneHne BUIOB IBHKCHUSL.

[puBenenne NpUMEpOB Pa3IMIHBIX BUIOB IBMKCHUS B
IIPUPOJIE U TEXHUKE.

W3mMepenue myTy ¥ BpeMeHH JIBIKeHHs. Onpenienenre
CKOPOCTH JIBHXKCHUS YUEHHKA IO KJIACCY, CKOPOCTH
JIBUYKEHUSI CAMOJIBUKYILIEHCS TEJIEKKHU.

Pertrenuie 3amau.

BrimonHenue 1abopaTopHbIX padoT,
IKCIIEPUMECHTAIBHBIX 3aIaHUH.

Pabota ¢ TeKCTOM ¥ MILTFOCTpAIMSAMH YIeOHHKA.
Pabora B rpynmax

TensioBbie siBjaenust (4 9)
TemnnoBoe paciIMpeHHe TeN. YUET U UCITOIb30BAHUE

TEIJIOBOT'O paCHIMPCHHUA B TCXHUKE.

Habmonenne: TEIIIOBOTO paclIMPEeHUsT pa3-JIHYHBIX
TeN; TasHUS JIbJa; 3aMep3aHHs BOIbI; MPOLIECCOB
ucHapeHus U KOHJIEHCAllUU; pac-




Oxonuanue mabi.

OcHoBHOE cofep;KkaHue

OcHOBHBIE BHBI y4e0HOM JeSITe/IbHOCTH
y4almxcs

[MnaBnenue wu orBepaeBanue. OOBSCHEHHE OTHX
TIPOIIECCOB C TOYKH 3PEHMsI CTPOSHHs BeriecTra. [Iporiecchr
chapeHI/m N KOHACHCAI UM, UX OG'LHCHCHI/IG C TOYKH
3peHusl  CTpOeHHWs  BemiectBa.  McmapeHue U
KOHJICHCAIMS B TMPHUPOAC. 3aBUCHUMOCTh CKOPOCTH
WCIApEHUS KHUJIKOCTH OT POJIa )KUIKOCTH, TEMITEPATYPHI,

MJIONIAJId  CBOOOA-HOW TOBEpXHOCTU. OXJaxKaeHue
KUIKOCTEN TP UCTIAPEHUH.
[Iporiecc  Terutonepenayu, NPUMEPHI  MPOSBICHUS

TEIJIoNepeiadud B IPUPOJIE, yUeTa U HCIOIb30BAHUS B
TeXHHKe (0e3 yKa3aHUs BUJIOB TEILIONEPEIAUH ).

Jlabopamopmuwsie pabomut:

«Habnronenne u3sMeHeHus 00beMa KUAKOCTEN U ra30B
[pd HArpeBaHWM W OXJIAXKICHHW» (OIHCAHHWE TaHO B
METOAMYECKOM Iocooun), «HabmoneHne u3MeHeHHs
JUTMHBI TeJIa TP HarPeBaHWUH OXJIXKICHUMY, «OTINBKa
UTPYIIEYHOrO COMaTHKa», «HarpeBanne CTEKISHHOM

TPyOKH»,

TBOPCHHS COJIM U BbIIIApUBAHUS €€ U3 PaCTBOPA,; Pa3HbIX
BHUAOB TCILIONICPCAaiu.
BI)I)Z[BI/I)KCHI/IC TUIOTE3 OOBSICHEHHS C TOYKH 3pCHUA

CTpPOCHUA BCIIECTBA SIBJICHUM IIJIAaBJICHUA u
OTBCPACBAHUA; UCTTAPCHUA U KOHJACHCAIIUH.
Onpeneneare  (akTopoB, OT KOTOPHIX  3aBUCHT
CKOPOCTh UCTIAPEHUS JKHIKOCTH.

PemieHne  KauyeCTBEHHBIX,  KOJMYECTBEHHBIX U
rpauyecKux 3amad.

BeimonHenne n1abopaTopHBIX pabor,

IKCIIEPUMEHTAIBHBIX 3aJJaHHH.
BeicTyruienne ¢ JoKIagamu,
MIPE3CHTAITUSMH.

OOcyxJeHre BBICTYIUICHHH ydamuxcs. OleHka
JIeSITeIIbHOCTHOMHOKIIACCHUKOB. PaboTa B rpymmax

COOOILIEHUAMU |




«HaOmronenne 3a 1iaBlIeHHEM cHera», «OT d4ero
3aBUCHUT CKOPOCTh MCIIAPEHUS KHUIKOCTU?,
«Habmronenne OXJIaXKIEHU SKHUIKOCTH npu
ucnapeHun», «HabmoeHne TermIonpoBOAHOCTH BOJIBI,
BO3/IyXa U METAJUINYECKOTO CTEPIKHS.

Konmmponvnas paboma
«TennoBble SIBICHUS.
T'ooosasn kommpoavnas paboma

6 xaacce (344, 14B Hemento)

OcHoBHoe coaepkanue

OcHoOBHbIE BUIbI Y4eOHOI 1esITeIbHOCTH
yUammxcs

du3nyeckue M XuMuueckue sijaenus ( 16q)

DJieKTpOMarHuTHbIE siBJaeHu (7 1) DIEeKTPHUCCKHIA
TOK KaK HalpaBJIeHHOE ABMKEHHE 3apsHKEHHBIX YaCTHII.
Hanpsokenne kxak ycrmoBrue BOSHUKHOBEHHS
AIIEKTPHUYECKOTrO TOKa. VICTOUHUKY MTOCTOSHHOTO U
MepEeMEHHOr 0 TOKA.

HaGroieHre: OMpITOB, TOATBEPXKAAIONIUX YCIOBUS
BO3HUKHOBEHHS DJIEKTPUUYECKOTO TOKA; TEILIOBOTO,
MAarHuTHOIO U XMMHUYECKOr0 JEHCTBHUS TOKA.




IIpooonsicenue maon.

OcHoBHOE cofep;KkaHue

OcHOBHBIE BHBI y4e0HOM JeSITe/IbHOCTH
y4almxcs

Cuia Toka, eAMHHUIIA CUJIBI TOKA. Hanpsbkenue, equHuna
HanpsbkeHus. AMIiepMerp U BosbT-MeTp. IIpoBogHuku

U JUIIEKTPUKHU:  ONpENeNeHHe, INpUMEPHl U
IIPUMEHEHUE.
OnexTpuyeckue LIEMH. CocraBHblE yacTu

ANIEKTPHUYECKUX LIETIEH U MX YCIOBHBIE 0003HAYCHUS Ha
CXEME. ITocnenoBaTtenbHOE u napauieJIbHOe
COEIMHEHNS MIPOBOJTHUKOB, OTJINYNS,
WCIIOJIb30BAHKE B PA3ITUYHBIX IICTISAX.

JlefiCTBUS AIEKTPUYECKOro TOKa. Terso-Boe OeicTBue
TOKa, €ro IpUMEHEHHEe B OBITOBBIX MpHOOpax.
MaruauTtHoe [eHCTBHE TOKA. DJIEKTPOMATHHUTHI U WX

ux

MIPUMEHEHHE.
HeiicTBue  MarHuTa Ha  DIEKTPHYECKHH  TOK.
[Ipumenenne 5>TOro nAEHCTBUS B YCTPOIMCTBE W3-
MEpPUTENbHBIX puOOpoB, 3JIEKTPOABUTATEIIS.
XHWMHUYECKOEICHCTBAE TOKAN €ro IPUMEHEHHE.
Jlabopamopmuwsle pabomet:

«ITocnenoBatenbHOe coenuHeHuey, «llapamiensHoe

COCANHCHUC, ((Ha6J'IIOI[CHI/IC TEMJIOBOI0 JICUCTBUS
TOKa», ((Ha6.]'HO,I[eHI/Ie MarHUTHOrO AEHCTBUS TOKa»,
«I[efzicmne Mariurta Ha IMpPO-BOAHHK C TOKOM),

OmnpeeneHne 1eHbl JCICHUS HIKAIbl amMIepMeTpa U
BOJIBTMETPA.

Bkirouenue B QJICKTPUYCCKYIO LCIb BOJBTMETpa U
aMIIepMeTpa JUIsl K3MEPEHMS HAIIPSUKEHUS M CHJIBI TOKA.
PacrnozHaBaHue MOCIEAOBATENBHOIO M MAPAIIICITBLHOTO
COEIMHECHHUS TIPOBOJHUKOB.

COopka: mpoCTEHIINX SNEKTPUICSCKUX IIEeTIeH; Iernel ¢
TIOCIIEIOBATEIIBHBIM COCAMHEHHEM ITPO-BOIHHUKOB; IIeTICH

C TapaieIbHBIM  COCAWHEHHEM  IPOBOAHUKOB;
MIPOCTEHIIIETO 3IEKTPOMATrHUTA.
BeimonHenune nabopaTopHBIX pabor,

OKCIIEPUMEHTANBHBIX 3aJaHUH.

Pemrennie 3amay Ha COCTaBIEHUE CXEM DJIEKTPHUCCKUX
LIEIEH.

Pa6oraB rpymmax




«HabmroieHre XUMHYECKOro ASHCTBUS TOKaY.
KontponsHas pabota
«ONEKTPUIECKUI TOK




CreroBble siBjaeHus (4 1)

CBeT Kak HCTOUHUK HH(OpMAIUH YesioBeKa 00
OKPY’KaIOIIIeM MHpE.

VIcTOuHMKH cBeTa: TOpsIUUE U XOJIOIHBIE.
IIpsiMonnHEeiHOe pacpOCTPaHEHUE CBETA.
O6pa3zoBanue TeHH. [IpoxokeHrne cBeTa CKBO3b
otBepcTre. OOBSCHEHNE COMHEYHBIX U JTYHHBIX
3aTMEHUH.

3epkanbHOE M paccestHHOE oTpakeHus. IlposBieHue
3aKOHA OTpakKeHHMs] B JACWCTBMM 3€pKal. 3epkajia
TJIOCKHE, BBIMYKIbIe W BOTHYTHIE. CBOMCTBO 3€pKai
HU3MEHSTh HaIpaBJICHUE CBETOBOTO ydJKa.
Hcnonp3oBanue 3epkan. Xapaktep H300pakeHUs B
IUTOCKOM 3€pKalie.

[Ipenomnenne cBera. lI3MeHeHue  HampaBICHUS
CBETOBOTO JIyda ITIPH IEpexofe W3 OJHOW Cpeabl B
Ipyryro. THIBI JIMH3: COOMpArOIIHe

Habmionenue:  pasmuuYHBIX ~ HCTOYHUKOB  CBETA,
OTpaXeHUs] CBeTa 3epKajioM; HpEJIOMJICHUS CBETa;
U300paXeHUI B JIMH3E; pas3lioKeHHs Oe-JIoro cera ¢
TIOMOIIBIO IPU3MBI; CIIEKTPa COTHEYHOT'O CBETA.
O6'I)$[CHCHI/IC: IMPUYUH COJIHCUHBIX U JIYHHBIX 3aTMEHUN
C TIOMOLIpI0 MpuOOpa COJHEYHOr0 W JIYHHOrO
3aTMCHHS, BO3HHKHOBCHHWSA MHHMOI'O 1/1306pa>1<eH1/1$1 B
TUIOCKOM 3epKaJie (C TIOMOIIBIO TIOCTPOSHUS); IIBETA TEI.
W3ydeHue 3aK0OHa OTPayKEHUS C TOMOIIBIO 3epKaJl.
[Nomyaenue n3o00paxeHUil B INIOCKOM 3€pKaJle, B JINH3E.
Pabora ¢ ontuueckumu npubopamMu, TEKCTOM U
WLTIOCTPAITUSIMHU YIeOHMKA, TAOIUIIAMHY.




IIpooonsicenue maon.

OcHoBHOE cofep;KkaHue

OcHoBHBIe BU/IbI Y4eOHOI 1esITe/IbHOCTH
y4almxcs

U paccenBaromue. Gokyc JUH3bL. YBETUYCHUE JTHH3BI.
HasHaueHue u HCTIONB30BaHME ONTHYECKUX TPUOOPOB.
Crpoenmue 11a3za. M300paxkeHne, moydaeMoe Ha CeTYaTKe.
Bnm3opykocTh 1 JabHO30PKOCTh; UCTIONB30BaHUE OYKOB
JUTS KOPPEKITUH 3pEHHUSI.

Pasznoxenne Oenoro cBera ¢ IOMOIIBIO TMPHU3MBL.
CriexTp, MOPAIOK CIEAOBaHUS I[BETOB B HeM. Pamyra.
OOBsCHEHHE 1[BETA TEI.

Jlabopamopmusie pabomut:

«CBer u TeHb», «V3roToBJICHHE Kamephl-OOCKYpHI,
«Otpaxxenne  cera  3epramom»,  «llomyuenue
M300paKeHUs MPEIMETA B TIOCKOM 3epKaie» (OrHcaHne
JaHO B METOJMYECKOM ITOCOOHH),
«Habnronenne 3a MIPEIOMIICHAEM
«Habmoaenre n300paskeHU B JTMH3E.

CBETaY,

OO6cy>kieHIEe BO3MOKHOCTH KOPPEKIINH 3PEHHSI C
MIOMOIIBIO OYKOB.

Pemienue 3a1au: kauecTBEHHBIX, Ha TOCTPOCHHE X012
Jyya.

BrimonHenue 1abopaTopHbIX padoT,
IKCIEPUMEHTAIIbHBIX 3a[aHHH.

PaboraB rpymmax




Kommponvnas paboma
«CBeTOBbIC SIBICHHS

Xumuueckue sipaenus (5 u)

XUMHYECKIE PEaKIMK KaK TPOIIeCChl 00pa30BaHMs OTHUX
BEUIECTB U3 IpyruX. [Ipu3HaKU XUMHUECKUX SIBJICHUN 1
ycnoBust uX mnpoTekaHusi. OOBSCHEHHE MPOTEKaHUS
XMMHUYECKUX peaKkLUil ¢ MOJIEKYJIIPHON TOUKU 3PEHUS.
Pacnian BemiecTB M MOJIEKYJd Ha aTOMbl WJIM HOHBI,
o0pa3oBaHHE W3 HUX HOBBIX BemiecTB. CoxpaHeHUE
MacChl BEIIECTB B XUMUYECKUX PEAKIUSX.

Peaknuu coenunenust u paznoxenus. ['openme kak
peakuusi COeTMHEHMUSI.

Oxcuzpl. [lpumepsl Hambollee pacIpoCTPaHSHHBIX
OKCHZOB, WX pAaCIpOCTpaHEHHE B MpuUpome u
HCIIONIH30BAHUE.

Kucnoter. [lpuMmepsl Hanmbomee pacmpoCTpaHEHHBIX
KUCJOT. Mcronmp30BaHNe KUCIOT B IIPOU3BOJICTBE U OBITY.
[IpaBwita oOpameHus ¢ HU-MU. Pacrio3HaBaHWe KHCIIOT.
O6mme cBegenuss 00  ocHoBaHusax. Illemoun.
U3BecTkoBas BoJa, ramieHasi U3BeCTb.

Habmronenue: pa3muaHbIX GU3MUECKUX U XUMHUECKUX
SIBJICHUI; XUMUYECKUX PEAKIIUH.

OOBsiCHEHHE IPOTEKAHNS XUMHUCCKUX PEAKIIUH.
HabmrofeHre OnpITOB: ¢ BECaMu; IO Pa3IOKCHUIO
XHUMUYECKUX DJIEMEHTOB; C KUCJIOTAMHU; C IIETIOYAMHU.
IlpuBeneHne  NPUMEPOB:  PACIPOCTPAHECHHS B
IIPUPOJC OKCHUIOB; UCITOJIb30BAHUA B IIPOU3BO/ICTBE U B
OBITYy OKCHJIOB, KHCIIOT, OCHOBaHWi. Pabora ¢
o0pasiaMu: TOpHBIX MOPoJI, HepTH 1 He(hTENPOTYKTOB,
IPOIYKTOBBIX YITAKOBOK.

Pabora ¢ ¢usnyeckoit kaproii Poccun (HaxoxmeHue
Hanbollee BaXKHBIX MECTOPOXKICHUH HeTH U rasza).
Pemenue kauecTBeHHBIX 3a1a4. BeicTymienue ¢
coobmnerusiMu. OOCyKIeHne BBICTYTUICHUN

yaamuxcs. OneHKa AesTeIbHOCTH

OJHOKJTACCHHUKOB. BBITTOTHEHNE TECTOBBIX

3aTaHni.




IIpooonsicenue maon.

OcHoBHOE cofep;KkaHue

OcHOBHBIE BHBI y4e0HOM JeSITe/IbHOCTH
y4almxcs

[ IprMeHeHne OCHOBaHUH B TPOM3BOJICTBE, ObITY. [IpaBuia
oOpamieHuss ¢ OCHOBaHUSIMH. Pacno3naBanue
ocHOBaHMM. Peakius HeliTpanusanuu.
Comu. Ilpumepsl coneli, paclnpocTpaHEHHE HX B
npupoje. CBoICTBa U IPUMEHEHHE psAfia CO-JIEH.
YTI1eBOpL, KUPHI U OCITKN KaK BaKHEUIIINE TINTATCIIbHBIC
BELIECTBa JJIs OpraHU3Ma Y€I0BEeKa.
[IponcxoxxaeHne NPUPOJHOTO Tasza, HedTH, YIS,
HaunGonee BakHbIE MecTOpOXaeHUS HeDTH W Tasa B
Poccun, nx 3HaueHue Kak UCTOUHUKOB AJIS [TOJMYYEHHUS
pa3IMyHBIX BUJOB TOIUIMBA U KaK BaXKHEUIIETO ChIPbS
JUI XMMHYECKON TPOMBIIIIJIEHHOCTH.
Jlabopamopmuwslie pabomut:
«Habnronenne GpU3NIECKUX U XUMHUCCKUAX SBICHUID,
«/leficTBME KHCIIOT M OCHOBAaHWI HAa WHIUKATOPBD»,
«BblsicHEHHE PacTBOPUMOCTH

BeinmonHenue 1ab0opaTopHbIX padoT,
OKCIICPUMCHTAJIbHBIX SaHaHHﬁ.
Pa6oras rpymmax




coleBBO/Ie»( OITICaHN ETaHOBMETOANYECKOM
nocobun), «PacrozHaBaHue Kpaxmanay.

Kommponvnas paboma
«XHWMUYECKHE SBICHUS

YesioBek u npupoaa (18 )

3emus — mianera CoiHeuHoi cuctembl (6 1)
3ajaun acTpOHOMHH. 3Be3THOE HEOO, CO3BE3 NI
JlpeBHUE aCTPOHOMUYECKUE UHCTPYMEHTHI U
COBPEMEHHBIE METO/IbI ACTPOHOMHUYECKUX
HUCCIIENOBAHUM.

Kapra 3BesmHoro Heba. HaxoxkmeHue Ha Kapre
CO3BE3IMi W HamboIee APKUX 3Be3l1. A3UMYT U BBICOTA
CBETHJI, KX OIPEICIICHHE C IIOMOIIBIO aCTPOIISIONH.
Connme. IlepBpie mpeacTaBieHUs O €ro COCTaBe M
TeMriepaType. VI3MeHeHusT COTHEYHOHW aKTUBHOCTH.
Comane m xu3Hb Ha 3ewse. CoiHeuHass cucTeMma.
Crpoennie COMHEUHON CHCTEMEI.

JBmxenue 3emiu: BpallleHHE BOKPYI CBOEH OCH H
obopamnieare Bokpyr Comnna. [IpuyrHBI CMEHBI JTHS U
HOYH, BPEMEH TO/Ia.

Pabora ¢ uH(popmanmer (co crnaiigamu, Tabnuiamwu,
KapToil 3Be3MHOr0 HeOa (HaXOKIACHWE CO3BE3NH W
HanOoree SPKHUX 3Be31), ¢ TI00ycoM U KapToi JIyHEI),
Mozenbio JIyHbl Ha MATHUTHOM JOCKE.

Hao6mronenwue: 3pe3nnoro Heba; JIyHbI B Tese-CKOII.
WsroroBneHne acTpolisiOMu W ONpe/eieHue C e
MTOMOIIILIO BBICOTHI M a3UMYTa 3BE3/IbI.

O0bscHenue posr ColHIA JIJIS )KU3HU Ha 3eMIie.
OnpeieneHye MPUYKH CMEHBI BpEMeH T'0o/1a, THS i HOYH.
3apucoBka ¢a3 JlyHel. Pemenue

KauyeCTBEHHBIX 3a/1a4.

BricTyuienne ¢ coOOOMEeHUAME U TTPE3CHTAIUSAMY.




IIpooonsicenue maon.

OcHoBHOE cofep;KkaHue

OcHoBHBIe BH/IbI Y4eOHOI 1esITe/IbHOCTH
y4almxcs

Jlyna — ecTecTBEHHBIH CITyTHUK 3emid. J[Brkenue JIyHs
BOKpYr 3eMJIM U BOKPYr cBoed ocu. Dusndeckue
ycnosus Ha Jlyne. @as3bl JIyHBI.

OCHOBHBIE 9Tallbl KOCMUYECKHX UCCIIEOBAHMIA.

Jlabopamopnas paboma
«M3roroBieHne acTpoisIOMU U ONpE/CliCHHE C ee
MOMOILBIO BBICOTHI 3BE3/1».

Koumponvuas paboma
«3emst — 1a"Hera CoaHEYHOH CHCTEMBI»

OO6cyxIeHe BEICTYIICHHH yJarmxcs.
OneHKa IeATebHOCTH OJHOKIACCHUKOB

3emJist — MecTo oouTanus yenoBeka (3 u) Crpoenue
3€MHOT0 Iapa. Y BeMYeHNe TNIOTHOCTH U TEMITepaTyph
3eMiTu ¢ TITyOUHOM.

CocraB ruapocepsl. Poib rugpocdepsl sl 5KU3HA Ha
3emite. MccnenoBanue Mopckux riryout. CyIqoXoacTBo.
[Ipomeccel, mpomcxomdme B 3¢MHBIX HEApax M B
rugpochepe, WX BIUSHHE Ha JKU3Hb JIIOJCH,
HEOOXOIMMOCTh UX U3yUCHHS.

Pabora ¢ nHpOpMaIUe (¢ TEKCTOM B HIUTFOCTPAIHSIMHA
yueOHHKa, CO ClTaliiaMu, (hOTOMaTEepUaIaMH).
W3ydenune npuHIUTA AelicTBUSA OapoMeTpa. M3mepenne
aTMoc(epHOro AaBJICHUS 0aPOMETPOM.

Habmonenme: OITBITOB, JIEMOHCTPHPYIOIIIIX
atMoc(hepHOE JTaBIICHWE; 3allOTEBAHUS  XOJOTHBIX
METaJUTHIIECKUX MTOBEPXHOCTEH.




CoctaB u crpoeHue artmochepsl. ArMochepHOe
nasinenue. OmnbiT  Toppuueruu.  bapomerpsl, ux
OpUHIMI ~ JedcTBus.  EauHMIel  aTMocdepHOro
JlaBIICHUSL.

Conepxanue BoAsHOro mnapa B arMmoctepe. He-
HaCLIH.[eHHLIﬁ u HaCLIIHeHHLIﬁ map. OTHOCH-TENbHAS
BII&YKHOCTB BO3/1yXa. BaKHOCTh M3MEPEHUS BIaXHOCTH
BO3yxa. [ urpomerp, ncuxpomerp.

Tyman, obmaka, 10%1b, poca — OOBSICHCHHE TPHYNH
UX BO3HUKHOBEHUS. I'po3a, MOJTHHEOTBOA.

OrTarnsl CTAaHOBJICHUSI U PA3BUTHUS aBUali. Bei-parommmecs
JIETYUKH U KOHCTPYKTOPBI CAMOJIETOB.

Kommponvnas paboma
«3eMJIsI — MeCTO OOUTAHMS YEIIOBEKa)

3apucoBKa cxeMbl cTpoeHus 3emiu. Vi3Mepenue
OTHOCHUTEJIBHON BJIAKHOCTH BO3/LyXa C IOMOIIIBIO
IICHXPOMETpA.

M3zroroBnenne rurpoMeTpa.

BBb1iBrkeHHE TUITOTES O TPUYMHAX BO3HUKHOBEHUS
aTMOC(EPHBIX SIBJICHUH.

OO0cyxeHre KaueCTBEHHBIX BOMPOCOB. Perenne
Ka4eCTBCHHBIX W KOIWYECTBEHHBIX 3aad.
Beictymuienue ¢ cOOOIIEHUAMH 1 ITPE3CHTALMSAMH.
OO6cyXIeHHNEe BBICTYIUICHUN YJaIIuXCs.

OrieHKa AEATENBHOCTH OJHOKIACCHUKOB

Yenosek aonoanasiet npupoay (9 1) 3HaKOMCTBO ¢
MIPOCTHIMU MeXxaHn3Mamu. Ha-3Hauenne mpocTerx
MEXaHU3MOB.

Omnpenenenre MEXaHUYEeCKOW  paOoThl.  EnuHUIEI
paboTHI. Y CIIOBHUS COBEPIICHUS MEXaHUYECKOM PaboTHI.

3HaKOMCTBO C IIPOCTHIME MeXaHn3MaMu. Habmonenne
JeMCTBUA MPOCTHIX MEXaHU3MOB, aBTOMAaTHYECKUX
YCTPOMCTB.

Hcnonp3oBanne Momeneii: A o0bSICHEeHHS TPHHIINATIA
YCTPOMCTBA DJEKTPOCTAaHUMN (MOZENH BOASHOM H
apoBOW TYpOHH); ISl U3yde-




Oueprus. Buapl MexaHMYeCcKO# SHEeprun: KMHEeTHYeCKas,
[MOTCHIIAJIbHAS. Uctounuku SHEpruu, BU/IBI
WCTOYHUKOB DHEPruu. BoCHoOnHsIeMble HCTOYHHUKH
SsHepruu. IlumeBapeHne Kak IpPOLEcC BOCHOIHEHUS
DHEPrUH YeJIOBEKOM. 3HAUCHHE COTHEYHON SHEPTHH IS
YKU3HU Ha 3emJie.

TennoBble  aBuratenud. M3 UCTOpUM  TEMJIOBBIX
asurareneid. Ilaposele mammubel JDx. Yarra, M. W.
[TomsynoBa. IlpumeHeHHE COBPEMEHHBIX TEIJIOBBIX
JaBurarenei. JIpurarenbs BHYTPEHHE-TO CrOPaHMSL
[Mpunnun ero paevictBusi. Vcnonb3oBanue ABUTATENS
BHYTPEHHETO CTOpaHusl.

Pone anekrposHeprum B kuM3HHM oOmiecTBa. Buiel

BJIEKTPOCTAHITHH.
ABTOMaTHUYECKHE yCTpOMCTBA. ITpumepsr
WCTIONIB30BAHUSI ~ aBTOMATHYECKUX  yCTPOWUCTB B

TEXHUKE, Ha POU3BOJICTBE U B OBITY.
CpenctBa cBsi3u. CBefeHNS U3 UCTOPUHU MX Pa3-BUTHSL
Tenerpad. Tenedon. Haznauenne mu-

HUS TIpUHOMOA paOoThl JBHUTaTeNsl BHYTPEHHE-TO
CrOopaHus; TejerpagHoro anmnapara.

[IpuBeneHne NpPUMEPOB: COBEPIIEHUS MEXaHUYECKOU
pabOTHl; HUCIONB30BAHUS JABUTATENS BHYTPEHHETO
CropaHus; UCKYCCTBCHHbBIX MaTC-pUaJIOB.
PacnozHaBaHme: BUAAa  MEXaHWYECKOM  SHEPruy;
MCTOYHUKOB DHEPrUM B MPUPOJE M  HAPOJHOM
XO3SICTBE.

Pabora ¢ xoyutekIusiMH 0OpasOB HCKYCCTBEHHBIX
MaTepUaoB, HOINMEPOB, KPUCTAIIIOB.

BeipammBanve kpucTasmia.

Pabora ¢ nH(opmarmeii (¢ TEKCTOM U HIUTIOCTPAITASIMHI

yueOHHKa, JIMTEPATypOHd 10 KCTOPUH  TETUIOBBIX
nsurateneir, ¢  HWHTepHerom; co  craigammu,
(doromarepramaMi M JPYTUM  HMJUTFOCTPATHBHBIM
MaTEPUATIOM).

OO0cyxeHHE: BO3MOYKHOCTEN HUCHOJIB30BaHUA

ABTOMATUYECKUX YCTPOWUCTB B IPOU3BOICTBE, OBITY;
BIIMSHMS YEJIOBEKa Ha OKPY’KaIOLIYIO




Kpo(oHa U TPOMKOTOBOpUTENs. Pamuo u Tene-BuaeHueE.
Beinaroryecss  €CTECTBOMCIBITATENIM, KX pPOJIb B
CO3JaHMM  OCHOB  ecrecTBO3HaHUS.  OCHOBHBIE
HATIPaBJICHUS COBPEMEHHBIX HAYYHBIX UCCICIOBAHUI B
00J1acTH (PU3UKU U XUMHU.

HeobxomuMocTh CO3aHus HCKYCCTBEHHBIX MaTEPHAIOB.
[Ipumepsl  HMCKYCCTBEHHBIX  MAaTEpHAOB H  HUX

HCITOJIL30BaHHME. Cr1oco0s1 BBIpAIIBaHUS
HUCKYCCTBEHHBIX KPUCTAJJIOB.
[Tonumepsr. IMomuaTHnex, MTOJUXJIOPBUHUII,

MOJMCTHPON W Jpyrue miactMaccel. HatypambHble u
XMMUYECKHE BOJOKHA. VX UCTIONB30BaHUE B OBITY.
OcHoBHBIE (haKTOPBI BPEIHOTO BIUSHUS JESITECITBHOCTH
YeJoBeKa Ha OKpyKaromylo cpexy. KouTpons 3a
COCTOSIHHEM aTtMoc(epbl M OCHOBHBIE CIOCOOBI €ro
ocymecTBiieHus.  HeoOxomumocth ~ OOpeOBI €
3arpsI3HEHUEM OKPYIKAIOIIEH CPEe/IbL.

HeobxoanMocTs SKOHOMHUH TIPHPOAHBIX PECYpPCOB H
WCTIONIb30BaHUSI HOBBIX TexHonoruii. CoBpeMeHHas
HayKa M MPOW3BOICTBO. Pa3zBuTHE Haykum Kak crocod
MTO3HAHUS OKPYKAIOLIETO MHPA.

Cpeny 1 METOJ0B 10 60pbOe C 3arpsisHEHUEM
OKPYXKaIOIIeH CpeJIbl.

Permenne kauecTBEHHBIX M KOJIMYECTBEHHBIX 3a/1a4.
BrinonHenue nabopatopHbix pabot. Pabota B
rpymnmnax.

Beictymuienue ¢ cooOIIEHUIMH 1 IIPE3CHTALMSAMH.
O6cyxIeHNEe BBICTYIUICHUN YJaIIuXcs.

OrieHKa IeITeIbHOCTA OTHOKIACCHUKOB




Oxonuanue mabi.

OcHoBHOE cofep;KkaHue

OcHoBHBIe BH/IbI Y4eOHOI 1esITe/IbHOCTH
y4almxcs

Ponb aBTOMATHKKM U 3JCKTPOHUKH B YIIPaBICHUH
mpou3BoACTBOM. KoMmbioTepu3ainus MPOU3BOACTRA.
PoGoth1. [lexu-aBTOMATHI.

Jlabopamopmuwslie pabomui:

«M3yuenue paelictBus peruaray, «M3ydenue nencTBus
IIPOCTBIX MEXaHU3MOBY», «BblunciaeHne MEeXaHUYECKOH
pabote», «COopka U WCHOBITaHHE TenerpadHoro
anmapata», «/3MeHeHue CBOKCTB MONMUATUIICHA TPH
HarpeBaHum»,  «Pacro3HaBaHWE  NPUPONHBIX |
XUMAYIECKIX BOJIOKOH).

Kommponvnas paboma
«Mexanu3mbl. PaboTa. DHEeprusy».

lo0osas konmpoavrnas paboma
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