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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Dusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU TIPaMOTHOCTH OOYYaroIIMXCS W OpraHu3alui0 HM3y4yeHHs (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuud  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs.
[Iporpamma 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:
® HAy4YHO OOBSCHSATH SIBJICHUS;
® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAYYHBIE JOKA3aTENIbCTBA IS
MOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, pealu3ymoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble IMPOTrpaMMbl,
yTBepka€HHONW pemeHneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaloluxcsi K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;
® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JAejaeT BbIOOp MpoBeleHHs Ja0O0paTOpHBIX PabOT M
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIMXCs, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/apCTBEHHOIO SK3aMeHa 110 (PU3UKeE.

COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOILEr0 MUpa.

®usnka — Hayka o mpupoze. SBneHus npuponabl. PU3NYECKUE SBICHUS: MEXAaHUUYECKUE,
TEIUIOBBIE, AJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi CHCTeMa €IMHHIL.

Kak ¢u3uka m npyrue ecteCTBEHHbIE HayKH M3y4aroT MpHUpoay. EcTecTBeHHO-Hay4YHbIH
METO/ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIEPUMEHT IO TMPOBEpKE THMOTe3, OOBsCHEHHEe HalmogaeMoro sBieHus. Omnucanue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.



2. ®usnueckue NpuOOPHI U MpoUeAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM M LU(POBBHIM
npubOpoOM.

Jlabopamopusie pabomsl u onvinol.

Omnpenenenue HeHbl JeJIeHUs HIKAIbl HK3MEPUTEIHLHOTO MpHoopa.

N3MepeHne paccTosiHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpenenenue pasMepoOB MaJbIX TE.

e wnNe

W3mepenne teMiiepaTypbl MpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA U JAAaT4MKa
TEMIIEpaTyphl.
6. llpoBeneHue wuccieqoBaHUsS MO IMPOBEPKE TUIOTE3bl: AAIBHOCTh IOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIbHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactui BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOu.
bpoyHoBckoe nBmxkeHue, auddys3us. BzaumMopelicTBHEe YacTHIl BEIIECTBA: NPUTSHKCHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTamInyeckux) Ted. B3auMocCBs3b MeEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBL.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKEHHUSI.

2. HaGmoaenue nuddy3uu.

3. HaGmroneHnue siBieHUN, OOBSICHSIOMMXCS MPUTSDKEHUEM WU OTTAJIKMBAHUEM YacCTHI]

BEILIECTBA.

Jlabopamopuwie pabomel u onvimot.

1. Oruenka AuamMeTpa aToMa METOAOM PsiIOB (C UcTosib3oBaHueM (hoTorpaduii).

2. OmnbIThl O HAOMIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHue U B3aUMO/IeiiCTBHE TeJl.

MexaHnyeckoe IBMKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMXKEHHE. (CKOpOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIB>KEHUH. Pacuér myTu u BpeMeHU ABUKEHUSI.

SlBnenve wHepruu. 3aKOH WHEpPIUHU. B3aummonelcTBHEe TeNl Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JBWKEHHs Tenl. Macca kak Mepa mHepTHOocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cuwia Kak XapakTepucTtuka B3aumojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3MepeHne cuiibl ¢ OMOIIBIO TUHAMOMETpa. SIBIIeHHE TIATOTeHHs W cuja Tsokectd. Cuiia
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiiokeHHE CHWII, HAaPABJIEHHBIX I10
onHOI npsmoii. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
TpeHue B npupoie U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOoro JBUKEHHUS Teja.

2. H3mepeHue CKOpOCTH MPAMOIUHENHOIO JBUKEHUS.

3. HalGnronenue siBneHUS HHEPIUU.

4. HabmoneHne N3MEHEHUsI CKOPOCTH MPH B3aMMOACHCTBUH TEJL.



5. CpaBHeHME MacC MO B3aUMOJICUCTBUIO TEN.
6. CioXxeHHe CuJl, HallPaBJIEHHBIX 110 OJHOM MPSMOIL.
Jlabopamopusie pabomsl u onvinol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B KHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpyCKa WM IIapuKa M0 HAKIOHHOM
IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) OpyXKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tela |
XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEN.

Pa3neu 4. /laBienne TBEPABIX TeJl, ;KUAKOCTel U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUYEeHUS JaBieHus. JlaBienue ra3a. 3aBUCUMOCTD
JaBjieHus ra3a oT o0béma, Temnepatypsl. [lepenava napneHust TBEpABIMU TeIaMH, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMaTndeckne MammHbl. 3aBUCHMOCTH JABICHHS KHIKOCTH OT
nryownabl.  [wapocratmdeckmii  mapamokc. CooOmaromuecss cocyabl.  [wapaBiwdeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAHUS BO3MYIIHOMN
obooukn 3emymm. Onbit Toppuyermm. M3mepeHue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI Haa YypoBHEM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )XUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telno. BrlTankuBaromas (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHHUS T'a3a OT TEMIIEPaTyphl.

[Tepenaua naBieHUs )KUAKOCTHIO M Ta30M.
Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TaBJICHHUS.

oV ks wNPRE

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHON HKUAKOCTH.

8. VYcnoBue I1aBaHMs TeJ: IUIABaHWE WJIM TOTPYXKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopnwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOrpyXKEHHOM B JKUIKOCTh

YacTH Tea.

N

2. OmnpeneneHre BBITAJKUBAKOLIEH CUIIbL, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUJKOCTB.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOLIEH CHIBI, JECHCTBYIOIIEW HAa TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTh YaCTU TeJIa U OT IUIOTHOCTH
KUJKOCTH.



5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYUPOBAHHME JIOAKW M OIpEACICHHE €€
IPy30I0ABEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KuHeTnueckas M mNOTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUU B IPYyTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomwt u onvimol.

1. Ompenenenue paOOThl CHJIBI TpPEHUs IpPU PaBHOMEPHOM JBIKEHMM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.
2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.
3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTUH.
8 KUIACC

Pa3nen 6. TenoBble siBJIeHUS.

OcHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJeKyJd. OMbITbl, NOATBEP)KIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucrammnueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacUIMpeHHe U CKaTuUe.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHHUS YaCTHII.
Buytpennsst osHeprusi. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
coBeplieHre paboThl. BUpl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonnuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BelecTBa. TemnooOMeH U TEerioBoOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [InmaBneHue u OTBEplIeBaHHE KPUCTATTMYECKUX
BEIIECTB. YeNbHas TemioTa IaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas Ttemnora mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOTo TaBICHHS.

Brnaxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemmoBeix aurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATEIH U 3aLIUTa OKPYKaIOLIEH Cpeibl.

3aK0H COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MIPOIIECCaX.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUS.

Hab6mronenue nuddysun.

Habmronenue siBJIeHU cMaurBaHMs ¥ KAMAJUTSIPHBIX SBJICHHM.

Hab6nronenue TenioBoro paciimpeHust Tel.

V3MeHeHne AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM UJTU OXJIAXICHUU.

e W



6. IIpaBuna uzmepenus TeMiepaTypsl.

7. Bupapl Tenonepenayu.

8. OxyaxkJeHue Mpu COBEPIICHUU PaOOTEHI.

9. HarpeBanue rpu coBepilieHUU paOOTHl BHEIIHUMU CHIIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEMN pa3IMYHbIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HaGmroieHue mocTostHCTBA TEMIIEPATYPhI MPH TJIaBJICHUH.

13. Moaenu TeTIOBBIX JBUTATEIICH.

Jlabopamopusie pabomsl u onvinol.

1. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThl 1O HAOJIIOAECHUIO TEMJIOBOTO PaCIIMPEHHs ra30B, KUJIKOCTENH U TBEPIBIX TEI.
4. OmnpeneneHue AaBieHUs BO3yXa B OajJIOHE LIITPUILIA.
5. OnbIThl, JEMOHCTPHUPYIOLIME 3aBUCHMOCTb JaBJIEHUS BO3AyXa OT €ro o0béma u

HarpeBaHus WINA OXJIaKICHUS.
6. IlpoBepka rumoTe3bl JIMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HaGmronenue u3MeHEHMs] BHYTPEHHEH SHEPIUM Tejla B pe3ysbTare TeIuloneperadu U

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHHS TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOBI.

9. OmpexneneHue KOJIUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW TNpU TEIIOOOMEHE C

HarpeTbIM METaJNIMYECKUM I[IUIHHIPOM.

10. Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3/yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JiiekTpH4ecKue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. J[Ba poja aleKTpUYeCKUX 3apsiioB. B3anmopelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aWMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIaMH).

Onexrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nons. IIpuHuun cynepnozunun
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsnoB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUYECKOr0 ToKa. McTouHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampsbkeHune. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJEJIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenpHOE M MapauIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

Paborta u MoUTHOCTH 37EKTpUUECKOro Toka. 3akoH J[koyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarnuTtHoe moje 3eMJId U ero 3Ha4eHue s )ku3HU Ha 3emute. OnbIT DpcTeaa. MarauutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt



Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO TokKa. Vcnosb3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYEHUS AIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpusanus Ted.
JIBa poJia aeKTPUYECKUX 3apsiA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.
DIIEKTPOCTATUYECKAsI NHIYKLHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[IpOBOJHUKY U TUBTEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKH TOCTOSIHHOTO TOKA.
JeficTBUS 3IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B JKUJKOCTH.
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. "a30BBbIii pazpsa.
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. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.

=
w

. I/I3MepeHHe QJICKTPHUUYCCKOI'O HAIIPS?KCHUSA BOJIBTMETPOM.
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. Peocrar u Marasu cOnmpoTHUBIIEHUM.

=
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. B3aumoeicTBre NOCTOSHHBIX MAarHUTOB.

[EY
(o)}

. MO[[GJIHpOBaHI/Ie HCEBO3MOXHOCTHU pa3aACICHUA ITOJIOCOB Maroura.

[EY
~

. MO[[GJIHpOBaHI/Ie MarHUTHBIX ITOJIEH ITOCTOSSHHBIX MarHUTOB.

=
(0]

. OmbIT OpcTena.

=
O

. MarautHoe none Toka. BHCKTpOMaFHI/IT.

N
o

. I[eﬁCTBHe MAarauTHOIO ITOJISI Ha ITPOBOJHUK C TOKOM.

N
=

. QHGKTpOI[BI/IFaTCHB IIOCTOAHHOI'O TOKA.

N
N

. UccnienoBanue sABIeHUS 3EKTPOMArHUTHON UHIYKIIVH.

N
w

. OnpiTel Dapanes.

N
ISy

. 3aBUCHUMOCTb HaIrpaBJICHHUA HHAYKOWUOHHOI'O TOKa OT yCJ'IOBI/Iﬁ €0 BOBHUKHOBCHUA.

25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimot.

OI1BITHL 10 Ha6JHO)IeHI/IIO QJICKTPHU3alluU TCII HHHYKHHGﬁ " Ipr COITPUKOCHOBCHWH.

I/ICCJ'ICI[OBaHI/IC I[el\/'ICTBI/Iﬂ SJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U JTUIJICKTPUKH.

CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOM TN MOCTOSHHOTO TOKA.

H3mepeHue u peryiupoBaHHUe CUITBI TOKA.

W3mepeHue u peryiupoBaHUe HAMPSIKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOP, OT COMPOTHBICHUS

pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

7. OHI)ITI)I, ACMOHCTpHUPYIOIIUE 3aBUCUMOCTH QJICKTPHUICCKOIr o COIIPOTUBJICHUA
MIPOBOIHKKA OT €T0 JITTMHBI, TUTOIIA ! TIONIEPEYHOT0 CCUCHUS M MaTepHala.

8. IlpoBepka mpaBuia CIOKEHUS HANMPSDKEHUH TPU TOCIEIOBATEIbHOM COEIUHEHUH
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia I CUIIBI TOKA MPH MAPaUIEITFHOM COSTUHEHUN PE3UCTOPOB.

10. Ompenenenne paboOTHI IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOp.

11. OnpeneneHne MOIIHOCTH IIEKTPUYECKOTO TOKA, BBIACTSEMOI Ha Pe3UCTOpE.

oOUswWNRE



12. UccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHUS
Ha HEW.

13. Onpenenenue KIIJ[ narpeBatens.

14. VccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. 3yyeHre MarHUTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pazJieJICHUN.

16. HccnenoBanue NEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBUS KaTyLIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJIEHUs TOKA B KaTYIIIKE.

18. M3yueHue neicTBUSI MarHUTHOIO T10JIS1 HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue 1 usydeHue paboThl AIEKTPOABUTATEINS.

20. U3mepenue KIIJl anekTpoaBUrareslbHONM yCTaHOBKHU.

21. OnbITHl 10 HMCCIIEAOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM WHAYKLHU: HCCIEI0BAaHUE
W3MEHEHUH 3HAaYCHUs U HaIllPaBJICHUS MHIYKIUOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe apuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOIO JBWKEHUsA. PaBHOMepHOe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeinoe aekenne. CBoooiHoe naaenue. OmnbIThl
lNanunes.

PaBHOMepHOE nBMXeHHE MO OKpykHOcTH. [lepuon u yacrora obpamieHus. JIuneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IIpuHimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cuila TPEHUS CKOJBXKEHHS, Cuja TPEHUs
IIOKOS1, APYTUE BUIbI TPEHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOTO TSITOTEHHS. YCKOpEHHE CBOOOJHOrO TaJeHUs.
JBuxenne 1a"Her Bokpyr Connna. IlepBas kocmmueckas ckopocTs. HeBecomocts n
[EepPErpy3KHu.

PaBHOBecue marepuaiabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenne nmmyinbca. MMmynbe cuibl. 3aKOH COXPAaHEHHsI MMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Mexanunueckasi pabota U MOLIHOCTb. PaboTa cui TsDKECTH, ynmpyroctd, TpeHus. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIU.
IToTreHnmanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAaHEHHUSI MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HabmroieHue MeXaHU4eCcKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IyTEH W TPACKTOPHUM JBUKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MIPSMOJIMHEUHOTO IBUKECHHUSL.

4. HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOIO JIBUKCHHSL.
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HaOnroneHnue 1BuXKeHUs Tela 110 OKPYKHOCTH.

Habmionenne MexaHHUECKUX SABJICHHUN, TPOUCXOAINX B cucTteMe oTcuéra «Tenexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBYKCHHH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBHCHUMOCTb YCKOPEHHMS TeJIa OT MacChl TeJla U IEHCTBYIOLICH Ha HETO CHUJIBL.
HaOnronenue paBeHCcTBa CUII IPU B3aUMOJAECHCTBUM TeEIL.

M3meHeHne Beca Tea IpU yCKOPEHHOM JBUKCHUH.

. Ilepenaya umirysbca pyu B3aUMOJAEHCTBUAU TEIL.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.

. CoxpaHeHue UMITyJibca IPU HEYIPYTOM B3aUMO/IEHCTBUU.

. CoxpaHeHue nMnyJsbca Ipyu abCOIIOTHO YIPYroM B3aUMOJEHCTBUU.
. HaGmnroienne peakTHBHOTO JBUXKEHUS.

. CoxpaHeHne MeXaHU4ECKOM SHEpruy Ipy CBOOOJHOM MAICHUH.

16.

CoxpaHeHne MEXaHN4ECKOW PHEPTUU NPH IBUKEHUU TeJIa 107 IeHCTBUEM NPY>KUHBI.

Jlabopamopuwvie padbomut u onvimol.

1.

7.

KoncTpyupoBanue Tpakta uisi pasroHa U JaIbHEWIIEr0o PaBHOMEPHOTO ABM)KCHUS
[IapUKA WK TEJICKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsS Opycka WU JABIJKEHHUS IIapuKa IO
HAKJIOHHOM TJIIOCKOCTH.

OnpeneneHne yCKOPEHUS Tela IMPU PAaBHOYCKOPCHHOM JIBMJKCHHUU TI0 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHUU 0e3
HAYaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TNPHU PABHOYCKOPEHHOM JABUKEHUM 0€3 HaudaabHOM
CKOpPOCTH INYTH OTHOCATCA KaK pPiag HEYETHBIX 4quceil, TO COOTBCTCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXEHHS OT CHIIBI HOPMAaJbHOTO
JTABJICHHSI.

Ornpenenenne ko3P uimeHTa TPEHUS! CKOIbKEHHUS.

Paznen 9. Mexanuuyeckne KoJ1e0aHusl U BOJIHBI.

KonebatenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEpHOJ, 4acToTa,
aMIuIMTyAa. MaTtemaTuueckuid W TPYKUHHBIA MasTHUKU. [IpeBpaiieHue dSHepruu Mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue konebanus. BoiHyxkaeHHbIe KoneOanus. Pesonanc. MexaHudeckue BOJIHBI.

CaoiicTBa MexaHnueckux BOJH. [IpofonpHble U monepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPIOM TeJlE, CEUCMUYECKUE BOIHBI.
3ByK. ['poMKkOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(dpa3Byk u yabTpa3ByK.
Hemoncmpayuu.

=
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Habmonenue xonebanuii Ten noJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BeIHYX/IEHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI1 pe30HaHC.

ﬂaﬁopamopubte padomul u onvimol.

1.
2.

Omnpenenenne 4acTOTHl U Meproia KoineOaHui MaTeMaTHIeCKOro MasTHHKA.
Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.



3. HccnenoBanue 3aBUCHUMOCTH IepHoJa KoieOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.
4. HccrnenoBaHue 3aBUCUMOCTH IEPHOJA KOJEOAHUN MPY>KMHHOTO MAasTHHUKA OT MacChl
rpysa.
5. TlpoBepka He3aBUCHUMOCTU MepHoAa KojeOaHuil rpy3a, MOJABEUIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OnbITBl, JEMOHCTPUPYIOIIME 33aBUCUMOCTh IMEpUoJia KOJIEOaHWH MPYKHUHHOTO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs CBOOOIHOTO Ma/ICHUs.
Pazgen 10. JjeKTpOMArHMTHOE 10JI€ M JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMarHUTHOE NoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBONMCTBAa 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHbIX BOJIH. Vcrionb30oBaHue 3J€KTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHeliHOe pacnpoCTpaHEHHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETa.
Hcnonb30BaHne NOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
JIunza. Xox myuedt B nuH3e. Onruueckas cucrema ¢oToamnmnapara, MHUKpPOCKoONa H
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U JalbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonyyenue n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
IIpenomnenue ceera.
OnTH4ecKkuii CBETOBO/I.
Xoa myueil B cobuparoiieii JuH3e.
Xop Jydeil B paccenBarolle JIMH3E.
[Tony4yenue n300paxeHni C MOMOIIBIO JIMH3.
[Tpuniun neiictBus doroamnmnapara, MUKPOCKONA U TEIECKOIA.
10. Mopens riasa.
11. Pa3znokeHue 6e1oro cBeTa B CIEKTP.

LN ULEWNPE

12. Tlomy4enue Georo CBeTa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuwie pabomsl u onvimot.

1. HccnenoBaHue 3aBUCIMOCTH YTJIa OTPAKEHHsI CBETOBOTO JIyda OT yTJja MmaeHusl.

2. H3yueHue XapaKTEPUCTUK U300pKEHHS MPEAMETA B TIIOCKOM 3epKajle.

3. MHccnenoBanue 3aBUCMMOCTH yTJIa MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaJeHHs Ha
TPaHUIIEC «BO3ILyX—CTEKIIO.



[TomyueHnue n300pakeHHIA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHUIIBI COOMpArOIEii TUH3BL.
OmnBITHL IO PA3TIOKEHHIO OEIOTO CBETa B CHIEKTP.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBbIE
(UITBTPHL.

Pa3nen 12. KpantoBhble siBJIeHUS.

OmnsiThl Pesepdopna u mnanerapuas moaens aroma. Monens atoma bopa. Hcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usiaydeHus. CTpoeHHE aTOMHOIO sIpa.
HyxknonHas wmopens atoMHoro sapa. M3zoromsl. PaaguoaktuBHble mpeBpaieHus. Ilepuon
[0JIypacnaja aTOMHBIX sIJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAaCCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHBIX szaep. CBsa3p macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHepruu CoslHLa U 3BE3 1.

Nowuk

SnepHas snepreruxa. J[edcTBUS paguOaKTUBHBIX U3JIYYEHUN HA )KUBbBIE OPTaHU3MBbI.
Hemoncmpayuu.

1. CrnexTpsl U3JIy4EHHUs U NOTJIOLICHHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. Cnextp Bogopoza.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOLIUX U3TyUYEHUH.

. Perucrpanus n3mydeHuss pUpoIHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopuwvie padbomot u onvimeol.

1. HaGmoeHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4YEHUS.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. HMsmepeHue paguoakTUBHOTO (hoHa.

IToBTOpHTEABLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb NpeAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3yUYEHUU
BCEro Kypca (pu3MKH, a TakkKe JUIsl MOATOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yqaroUXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHMM JAHHOTO MOZYJS PEATU3YIOTCI M CHCTEMAaTU3HPYIOTCS  BUIBI
JeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecnedMBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00y4deHHs, (HopMHUpYyeTcs eCTeCTBEHHOHAyuyHas
IPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIICIOBAHMS SIBICHHUH MPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMSIMU OOBSICHATh (U3UUECKUE SBJICHUS, MPUMEHSS IOJy4YeHHbIE 3HAHMA,
pelaTh 3aa4u, B TOM YHCJie KaYeCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIIANBHO AEATEIbHOCTHBIA XapaKTep TaHHOIO pas3zelia peaausyercs 3a CUET TOoro,
4TO 00y4arolrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM MpeaIaracTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN Paclo3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKHUE SIBICHUS
B OKpY’KaroIel MpUpOAE U MOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAay4YHbIE METOJbI MCCIEA0BaHUS (PU3NYECKUX SIBJICHUH, B TOM 4HCIE AJs
IIPOBEPKHU TMIIOTE3 U MOIYUYEHHS] TEOPETUUECKUX BBIBOJIOB;



00BACHATH HAay4YHBIC OCHOBBI HauOosiee BaKHBIX ,Z[OCTI/I)KGHI/If/'I COBpPEMECHHBIX TGXHOJ’IOFHﬁ,

HAImpuMmep, MOPAKTUUYCCKOro MUCIIOJIb30BaHUA PA3JIMYHBIX HCTOUYHHUKOB OJOHCPIrUHM Ha OCHOBC
3aKOHa MPEBpaAlICHNA U COXPAaHCHUS BCEX N3BCCTHBIX BUAOB SHCPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne (QU3MKK HA YypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHMs HANpaBiICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMCTHBIX U MPCAMCETHBIX 06pa30BaTCJIBHLIX PE3YJIbTATOB.

B pesynpraTe u3ydyenuss (U3MKM Ha YpPOBHE OCHOBHOrO oOIIero oOpa3oBaHUs Y

oOyuaromerocst OyayT c(hopMUpPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTPUOTHYECKOT0 BOCTIMTAHUS:

— TPOSIBJICHUE WHTEpECca K HCTOPUUA M COBPEMEHHOMY COCTOSTHUIO POCCHICKOW (hU3HUYECKOM
HAYKH;

— [IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HKOB,;

2) rpa:KIaHCKOTr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B 00CY>KJIEHUU OOIIECTBEHHO 3HAUYMMBIX U ITHUYECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

— OCO3HAHHUEC BAXKHOCTHU MOPAJIBHO--3TUYCCKUX MTPHUHIHIIOB B ACATCIIBHOCTU y‘IéHOFO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

— BOCIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAayKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH,

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaYKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

— pa3BUTHE HAYYHOH JTFOO03HATETHHOCTH, MHTEPECa K UCCIIEeI0BATENIbCKON AeSITENbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAIBLHOTO 0J1arONOJTy M :

— OCO3HaHME LIEHHOCTH 0e30macHoro obpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IacHOr0 IOBEACHMSI Ha TpaHCIOpTE, Ha JOporax, C
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIOBHSIX;

— c(hopMHpPOBAaHHOCTH HaBbIKa pedrekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpynoBOro BocnuTaHUsA:

— aKTUBHOE y4YacTHe B PEIICHUU MPAKTUYECKHUX 3a/a4 (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3allM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COUMaIbHOM HANpaBIEHHOCTH,
TpeOyIOMIMX B TOM YHCIe U PU3NISCKUX 3HAHUN;

— UHTEpEC K MPaKTHUYECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

— OpHUEHTalus Ha MpUMEHEHHe (PU3MYECKUX 3HAHWM [ pelieHus 3agad B o0JacTu
OKpPY’KaloIlle Cpe/ibl, MIAHUPOBAHUS TOCTYIIKOB M OLIEHKH HUX BO3MOJKHBIX MOCIEICTBUN
JUISL OKPYKAIOIIEH Cpelibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U MyTeH X PEIICHHS;

8) ajanTannu K U3MEHSKOIMMCS YCJIOBHAM COLMAIBHON ¥ MPUPOAHOM Cpe/ibl:



e — mnoTpeOHOCTh BO B3aMMOACHCTBMM TMpPU BBHIMOJIHEHUHU HCCIEIOBAaHUI M TMPOEKTOB

¢bu3n4ecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHUX;

® — JIOBBINICHUEC YPOBHA CBOCH KOMIICTEHTHOCTH 4epe3 NPaKTHICCKYIO JCATCIbHOCTD,

e — 1OTPeOHOCTH B (OPMHUPOBAHUHM HOBBIX 3HAHWK, B TOM uucie (OPMYIHPOBATH HJIEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

® — OCO3HAHHC ,Z[e(bI/II_[I/ITOB COOCTBEHHBIX 3HAHWHM M KOMIIETEHTHOCTEH B 00J1acTH (1)I/I?>I/IKI/I,

¢ — IUIAHMPOBAHUE CBOETO PA3BUTHS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

¢ — CTPCMIICHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IMIPUPOAHI, O6IJ_[€CTB3, N DKOHOMUKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

e — OIICHKAa CBOMX JEHWCTBUH C YYETOM BIIMSHUSA Ha OKPYKAIOIIYIO CpPELy, BO3MOKHBIX
IJ100aJbHBIX TOCIIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesymprare ocBoeHHs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOyuaromerocss OyayT cQPOpMHpPOBAaHBI MeTampeAMeTHbIEe Pe3yJbTaThbl,
BKJTIOYAOIME I103HABATEIbHBIC YHHBEpPCAIbHBIC Y4YeOHBIC JICHCTBUS, KOMMYHHKATHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBHSI, PETYJISITUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHSL.

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble JJornyeckue AefcTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(PUKALUK, OCHOBAHMS JJIs1 00001IeHNs
Y CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax, TaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SBICHUSM;

BBISIBJISATh NPUUMHHO--CJIE/ICTBEHHbIE CBSI3U NPU HU3YYCHUU (PU3MUECKUX SBICHUN U
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKIIIOYEHUH, BBIABUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHUs, BBHIOOp Hambosee MOIXOISIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBrbIe ncciaenoBareanLcKue 1eliCTBUA.

HCIIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTh MO CAMOCTOSITEIBHO COCTAaBJIEHHOMY IUIaHY OIBIT, HECJIO0XHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIUIO, MMOJIYICHHYIO B XOJIe
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYyITUPOBaTH O00OOIIEHUS W  BBIBOABI IO  pe3yibTaraM
POBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUIECKUX MPOIIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:



NPUMEHATh Pa3NUYHBIE METOJbl, MHCTPYMEHTHI W 3alpOChl NpPU IOMCKE U OTOOpe
UH(pOpPMAIMY WM JaHHBIX C YUETOM MPEITIOKEHHON y4eOHOH (hu3nueckol 3a1aun;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3TUYHBIX
BUJIOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hopMy NpeAcTaBieHUs HHpoOpManuu u
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOXXHBIMH CXEMaMHM, JHarpaMMaMH, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBHUA:

B XoJe OOCYXIeHHMs Y4eOHOTO Marepuana, pe3yibTaToB JabopaTOpHBIX padboT M
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0OCY>KJaeMON TEMBbI U BBICKAa3bIBaTh HJICH,
HalleJIeHHBIE Ha PELICHUE 3aa4ul U MOIepiKaHue 01aroKenaTeIbHOCTH OOIeHNS;
COIIOCTABJIAITb CBOU CYXKACHUA C CYXKIACHUAMU APYIrUX YYaCTHHUKOB JOUajiora,
OOHapYKMBaTh PA3JIUUUE U CXOACTBO TO3UIIHIA;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

NyOJNMYHO  TPEACTABIATH  PE3YNbTaThl  BBIMOJHEHHOTO  (DM3MYECKOTO  OIBITA
(9KCIIEprMEHTa, HCCIIIOBAHUS, IPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPECHUMYIICCTBA KOMaHILHOfI u I/IHIII/IBI/II[yaJII)HOfI pa6OTI)I
IpY PEIICHUU KOHKPETHOH (hr3nveckoi mpooIemsl;

INpUHHUMAThL 1IN COBMECTHOM ACATCIIbHOCTHU, OPraHMU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHKCHUIO: PACIpENeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATH CBOIO 4acTh Pa0OTHI, JOCTHTash KAa4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C JpyruMHU YICHAMHU KOMaHAbI,;
OLICHMBATh KaueCTBO CBOEr0 BKJIaJAa B OOMMI MNPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl pELICHUS
(bu3nyeCKuX 3HAHMIA;

OpUEHTUPOBAThCA B PA3IMYHBIX MNOAXOAAaX NPUHATUS pEHIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELIEHUs B TPYIIe, IPUHATHE PELICHUH IPyIIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
HCCJIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MIpeAaraéMble BApUAHThI PELLIEHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

JlaBaTh aIeKBaTHYIO OLCHKY CUTYallMM U MpeasaraTh 1iaH e€ n3MEeHEHHS,;

OOBSICHATh TPUYMHBI JIOCTUXKEHHUS (HEJOCTMXKEHUS) pe3yJbTaToOB JEATENbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBITOJHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUM;



CTaBUTh ce0sl HA MECTO APYTOro yeloBeKa B XOJE CIopa WK AUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY MNpU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IIPABO APYIOro.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 7 KJjacce ImpeIMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y 00YHAIOIINUXCS YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAMHULBI (PU3MYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (paBHOMEpPHOE, HEPaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTopusl,
paBHOAEHCTBYOIas cwia, jaedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIAOIIUECs COCYIbI;

pasnuyath siBieHus (auddys3usi, TEII0BOE ABMKEHHE YACTUILl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUs, B3aUMOJEICTBUE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChbIO BpalleHMs, Iepefada JAaBJeHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOc(epHOe JaBlIeHue, IJIaBaHUe Tell, IPeBPaLeHUs
MEXaHUUYECKOW SHEPIUN) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JNEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOE SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3YyUYEHHBIX (PH3MUECKUX SBICHUI B OKPYXAIOIIEM MHUpE, B
TOM 4Yucie (pu3MyuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B INPUPOJAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHU3M, IJIaBaHHUE DbIO,
pblYary B Teje YeloBeKa, IPU 3TOM IEepeBOIUTHh MPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIpU3HAKHM) (PU3NUECKUX SBICHUI;

OTNMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YNPYTOCTH, CHUJa TSDKECTH, BEC Tesa, CWila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHWdeckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHHU3MOB, KMHETHYECKasi W MOTEHLUaJIbHasl SHEPTUs), IPU ONUCAHUU IMPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI HCTIONIb3yEMbIX BEINYMH, X 0003HAYEHUS U €TUHUIIBI
(GU3NUEeCKUX BETUYMH, HAXOJAUTHh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUEecKHe SBICHHS U MPOLECCHl, HCIOJIb3YS
IpaBHJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHsS MEXAHWYECKOM HHEpruu, IpH OTOM JaBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPAYKEHHE;

OO0BSACHATh (U3WYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYalUd MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISABIATH MPUUYUHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX ILIaroB C OMOpOH Ha



1-2 wu3yuyeHHBIX CBOWCTBAa (UIMYECKUX SBJICHUN, (PU3MYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pematb pacuéTHble 3agayd B 1—2 1eHCTBHSA, HCHOJB3YS 3aKOHBI M (POPMYIIBI,
CBSI3bIBAalOIIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadu
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (U3NYECKHUE BEIMYMHBI B (HOPMYJIBl U
IPOBOJUTH PAacy€Thl, HAXOAUTh CIIPABOYHbIC JJAHHbIC, HEOOXOAMMBIE IJIS pEIICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYCHHOHN (HPU3NYECKON BEIMUHHEI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHMM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOI0KEHNE
(runortesy), pasnuyaTh U HHTEPIPETUPOBATH IOJYYEHHBIM pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OIbITA, JI€1aTh BBIBOABI [10 €I0 pe3yibTaTam;

IPOBOJIUTH OMNBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
Tesl:  (OpPMYIMPOBATh IPOBEPSiEMble MPEINONIOKEHUs, COOUpAaTh YCTAHOBKY U3
IPEJI0KEHHOT'0 000PY/J0BaHUS, 3alIUChIBATh XO/1 OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHATh IPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HCIOJIb30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3AMHUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroil ¢
HCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Telna OT BPEMEHM JIBUKEHUS TeEJla, CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TeJl, CUJIbl YIPYTOCTH OT yAJUMHEHMS MPYKUHBI, BBITAIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM 4YacTH Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT IJIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TeJo,
YCIOBUH TJaBaHMS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUTAHUPOBAaHUM y4€OHOrO HCCIIEIOBaHMUsS, COOMpATh YCTAHOBKY M  BBIIOJHATH
U3MEpEeHUs, cleaysl MPeUIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYYEHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOiaull M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 pPe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BEIIECTBa
KUAKOCTHU W TBEPAOrO Tela, CWIA TPEHHUsI CKOJBXKEHHSA, JAaBIEHUE BO3AYyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUJAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPeJIOKEHHON
MHCTPYKIMU: IPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIISTH 3HAUEHUE NICKOMOM BEIIMUMHBL,

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyaOBaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS U3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpol Ha WX OMHMCAaHUA (B TOM 4MCIE: TMOAMIUIHUKH, YCTPOHCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOTUMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;



MPUBOAUTH TPUMEPH (HaXOAUTh WHGOPMAIIUI0O O TPHUMEpPax) MPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMHU YyCTPOIMCTBaMH,
COXpPAaHEHHs 370pOBbsi M COONIIOJEHHS HOPM OSKOJOTMYECKOIO IIOBEIACHMS B
OKpYXaloIlei cpee;

OCYILECTBIIATh OTOOP HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAaHUH U ITyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJEIATh HHPOPMALIHIO, KOTOPAsl SIBJISAETCS IPOTUBOPEUNBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MPU BHITIOJTHEHUH yUeOHBIX 3aJJaHUN HAYyYHO--TIOMYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHus, CIOpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHMs WHGOpPMALUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHbIC M YCTHBIE COOOLIEHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4ecKoro coaepkaHusi, B TOM 4UCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUI, IPU 3TOM
IrpaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIIPOBOK/JATh BBICTYIJICHHE IIPE3CHTALIUEH;

IPY BBINOJIHEHUH Y4E€OHBIX MIPOEKTOB U MCCIIEAOBAaHUM pacrpenenirtbh 00sS3aHHOCTH B
rpymIe B COOTBETCTBUM C OCTaBIEHHBIMU 337a4aMH, CIIEAUTD 32 BBINOJIHEHHEM IUIaHa
NeMcTBUM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBI BKJIAJ B JEATEIbHOCTb TIPYIIIIBI,
BbICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPY KAIOIINX.

K koniy oOydenust B 8 kijiacce mpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

HCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBILECHHBIM U HEHACBILLIEHHBIN Iap, BIAXXHOCTh BO31yXa, TEMIIEPATypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJie, MPOBOJHUKMA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHI TOK, MArHUTHOE
T0JIE;

pa3inuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBECHE, CMayMBaHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3aLUS (oTBepaeBaHue), KUIICHHUE, Temioneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, JEUCTBUSI DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aMMOJCHCTBHE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IIOJ HA MPOBOAHUK C TOKOM, DJIEKTPOMAarHWTHas
WHAYKIHS) TIO ONHMCAHUI0O WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOe SBIICHNUE;

pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (DU3UYECKUX SIBJICHUH B OKPYKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KamWUIIpHBIE SIBIICHUS B TPHUPOJAE, KPUCTAUIBI B mpupojne, u3iaydeHue CouHIla,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
JIIEKTPUYECKUE SBIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJId, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsi KU3HH Ha
3emute, MOJSIPHOE CHUSHHE, MPU ITOM TEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHUIA,



ONKCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIONIB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJIWYECTBO TEIUIOTHI, YyJAeIbHas
TEINIOEMKOCTh ~ BEIIECTBA, YAETIbHAas TEIJIOTa IUIABJICHUS, YJIENbHAs TEIUIoTa
napooOpa3oBaHus, yAeIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
NEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3JyXa, 3JEKTPHUUECKUN
3apsif, cuja TOKa, OJIIGKTPUYECKOE HaIpsDKeHUEe, COINPOTUBIECHUE IMPOBOJHUKA,
yZIeTbHOE COMPOTHBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTD 3JEKTPUUYECKOTO TOKA), IpU
ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3YEMBIX BEIUYHUH,
0003HaYeHHs] M €AUHULIBI (PU3HUUECKUX BEJIMYUH, HAXOJUTh (DOPMYIIbI, CBA3BIBAIOIIUE
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M TIPOLECCHI, HCIIONb3YS
OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISPHO--KHHETHYECKOW TEOPHH CTPOCHHS BEUIECTBa,
NOPUHIUI CYTEPIIO3UIMHA ToJIe (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiga, 3akoH Oma i ydacTka uemnu, 3akoH J[xoyns—JleHma, 3akoH cOXpaHeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTeMaTHYECKOE BBIPAKCHNUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM 4YHCIE M B KOHTEKCTE
CUTYaIHH MPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBIISITh
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JIOTHYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHble 3a7adyd B 2-3 JEHCTBHS, WCHOJB3YS 3aKOHBI W  (OPMYIIBI,
CBs3bIBaroIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMMCBIBaTh KPATKOE YCIOBHUE, BBIABISATH HEAOCTATOK MAHHBIX JUISI PEUICHUsS 3a/1a4H,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIE ISl €€ PelIeHHUs, IPOBOJUTH PAacUEThl U
CpaBHUBATh MOJIy4€HHOE 3HaUeHUe (PU3NUeCcKON BETMUUHBI C U3BECTHBIMU JAaHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO PEUIMTh IMPH MOMOIIM (HU3UYECKHX
METO/I0OB,  MCIIONB3ysl ~ ONMCAaHHUE  WUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsSEMOE
NPENOI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JIeNIaTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (KamWwUISIPHBIE SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3AyXa OT €ro o0bEMa,
TeMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUSI U HarpeBaHUsI PU M3JIy4YE€HUH OT IIBETa
u3Iydaomeil (Mmoriomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIepaTypbl KHUIKOCTH M IUIOMAAN €€ TOBEPXHOCTH, OJJIEKTPH3AlHS Tl |
B3aWMO/ICHCTBHE AJIEKTPUYECKUX 3apSI0B, B3aMMOJACHCTBHE TOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, AEWCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIs
MOCTOSTHHOTO TOKa): (opMyJIHMpoBaTh NPOBEPSEMbIE TPEANOIOKEHUs, COOMpaTh
YCTaHOBKY W3 TMPEUIOKEHHOTO O0OpYJOBaHMs, OIMUCHIBATH XOJA OIBITa W
(dbopMyIMpOBaTH BHIBOABI;

BBINOJIHATH NPSIMbIE U3MEPEHHUsI TeMIIEPaTypbl, OTHOCUTEIBHON BIIAYKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢u3nUecKuX BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHHH € Y4ETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH;



MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELIECTBA
POBOJHMKA, CUJIBI TOKA, UAYIIErO Yepe3 MPOBOJHHK, OT HANPSDKEHUS Ha MTPOBOIHUKE,
UCCJICIOBAaHUE I10CIIEI0BATEIbHOIO U MAapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEeI0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHITH M3MEPEHUs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOMYYCHHOH 3aBHCUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (U3UYECKUX BEIMUYUH (yJesIbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOioaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOpOM HAa UX ONHMCAHUS (B TOM YHCIE: CUCTEMAa OTOILICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETYMK DIIEKTPHUYECKON
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIrATENb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBaX (M3MYECKHX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPUTENBHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUUYECKHX IIeNel ¢ MOCIe0BaTEeIbHBIM U MapauleIbHbIM COCTUHEHUEM
AIIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LEnei;
IPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTo
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreueHus
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIlEeH Cpeae;

OCYHIECTBIIATh MOUCK HHpopManuu ¢usnueckoro coaepxanuss B HTepHere, Ha
OCHOBE MMEIOLIUXCS 3HAHUN M MyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH YYeOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE MUCHbMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHHs, 0000mIas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYINIEHUE MTPE3CHTAIHEH;

NpY BBIOJHEHUH Y4YEOHBIX MPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacripenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJadyaMH,



CIEIUTh 3a BBINOJHCHHEM IIIaHA JEHUCTBUM M KOPPEKTHPOBATh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K konny oOydenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEpErpy3Kd, LEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOro Tella, paBHOBECHE,
MEXaHUYECKUe KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK M  YJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTHh U
JATbHO30PKOCTh, CIIEKTPHl HCITYCKAaHHWsI M IOTJIOIICHUs, anbda-, Oera- U Tramma-
U3JIy4EeHUSs], U30TOIIbI, SACPHAst SHEPreTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPY>XHOCTH, B3aUMOJEHCTBUE TeEJ, PEAKTUBHOE JIBH)KCHHUE,
KoJiebaTenbHOe JBIKEHHE (3aTyXalolIue W BBIHYXKACHHBIC KOJEOaHUs), pE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJIMHEHHOE PpaCIpPOCTPAHECHMUE,
OTPa)KE€HUE U MPEJIOMIIEHUE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOro CHEKTpa U3IIy4YECHHUS)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIMX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacrio3HaBaTh NMPOSBICHUE U3YUEHHBIX (PU3NYECKUX SABJICHUN B OKpYXaroleM Mupe (B
TOM 4yHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHAaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE SBJIEHUS B  MpHUpPOjAE, OHOJIOTrMYecKoe  JeHCTBHE  BUAMMOIO,
yIbTPadUOIETOBOTO M PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE MW3JIyu€HHE IMPUPOAHBIX MHUHEPAJIOB,
JefCTBUE paiiOaKTUBHBIX M3IYyYEHHH HAa OpraHu3M 4YesjoBeKa), IpU 3TOM MEPEBOIUTh
IIPAKTHUYECKYIO 337auyy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3HYECKUX SIBICHUN;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHSsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUKEHHHU,
YCKOPEHHE, MEPEMEIIEHUE, IIyTh, YIVIOBAas CKOPOCTb, CHJIa TPEHUS, CUJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUAJIbHAS HEPTUs Teja, MOJHIATOIO
HaJ| IOBEPXHOCTHIO 3€MJIM, IIOTCHIIMAIbHAS JHEPIUsl CKATOU IIPYKUHBI, KUHETUYECKas
DHEprus, MOJHAasg MEeXaHWYecKas HHEeprus, MepuoJl M YacToTa KojebaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTENb IPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NPABUIBLHO TPAKTOBaTh (PU3MUECKHI CMBICI HCHOJIb3YEMBIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTh (OPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU BEIUYMHAMH, CTPOUTH
rpaduKu U3y4YeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJIINYMH;



XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOb3Ys 3aKOH
COXPAHEHMs SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYyNEpHO3ULUU CHII,
IPUHLINII OTHOCUTENBbHOCTH ["anues, 3akonsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHbl OTPAKEHMsI M TIPEIOMIIEHHSI CBETA, 3aKOHbl COXPAHEHHUS 3apsJ0oBOr0o HU
MaccoBOro 4YHcel MpU SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pewath pacu€THble 3aa4u (ONUpAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCIIOJb3Ys
3aKOHBl M (HOpMyIJibl, CBsI3bIBarOlLME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3aluChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIIUE WIN
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEHICHUS,
IPOBOAMTH pPAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HYECKHX
METO/I0OB,  MCIIONb3ysl  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpSEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEACHUS MCCIEA0BaHUSA,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOAEHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXPAHEHHUs SHEPrUH, 3aBUCUMOCTh
nepuoJia KojiebaHuil MpyKMHHOTO MAagTHUKA OT MacChl rpy3a U sKECTKOCTHU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUTUTYbl MAJIbIX KOJIeOaHUH, MPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pa3JIoOKEHHE Oelloro cBeTa B CIEKTpP, U3Y4YEHHE CBOMCTB H300pa)keHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJI0IeHNe CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHs): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaO0Opa 060PyAOBaHUS, ONIUCHIBATE X0/ OINbITA U
€ro pe3yJbTaThl, JOPMYJIUPOBATH BHIBOIBI;

IPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUE H3MepsieMON BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparouie JIUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (U3MEPUTENBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpsIMBIX H3MEpEHU (3aBUCUMOCTh IyTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuojia KojlebaHUd MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yrIjla MaJeHus U
yIia IpeJoMJIeHUsl OT yria MajieHus): IJIaHUpPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO Pe3yjbTaTaM
MCCIIE/IOBAHMSI;

IPOBOJANTHh KOCBEHHbIE HU3MEpPEHHs] (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTh U
YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaeHHUs,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJIbKEHHUS, MEXaHWuyeckas padbora u
MOIIIHOCTh, YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro M MPY>KMHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOMpAlomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):



IUIAHUPOBATh HU3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH
U3MEpEHMS, Cenysl MPEAJIOKEHHON MHCTPYKLMH, BBIUUCIISTH 3HAUEHUE BEJIWYUHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIE pPE3yibTaTbl C Y4YETOM 3aJaHHOW IIOTPEIIHOCTH
W3MEPEHHUI;

coOnrofaTh TMpaBujia TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pa3nnyaTth OCHOBHBIE NPHU3HAKK M3YYCHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHETapHAasi MOJIEIb aTOMAa, HYKJIOHHAs: MOJIEJIb AaTOMHOTO S11pa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOM HA UX ONMCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYUKHU 10JIOKEHHUS,
pacCTOSHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUYKH, TIEPUCKOII, (pOTOAIapaT, ONTUIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KaMmepa Buibcona), HCIONB3ys 3HAHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPU PEIIeHUU y4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl IOCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie u cobuparomnieit TuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM [UIsl OoOecredeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpPAaHEHHS 370pOBbsi M COOJIIOIGHHUS HOPM OKOJOTMYECKOIO IOBEIACHHS B
OKpYXaIoIIeH Cpeae;

OCYILECTBIIATh MOMCK HMHPOpManuu (¢uzndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMpPYST TOUCKOBBIM 3ampoc, HAaXOJUTh IYTH OINpeAeSeHUs
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 33/1aHUN HAyYHO--TIOMYJIIPHYIO JIUTEPATYpPy
(GU3MUEeCKOro cojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOr0 COAEp)KaHMs, MyOJMYHO TMpPeJCTaBIsATh
pE3yJIbTaThl POEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIM MOHATUHHBIA ammapar H3y4aemoro paszgena (U3NKd U
COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueld ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpuu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEro MUpa
bu6mmorexka [IOK
11 o - 2
VISHIEA © Haylka 0 TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYyYHBINM METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' Y A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBa 2 htP:DSJ,I:I;I/?T:.eeKdaSg).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
b K
3.1 MexaHu4uecKkoe OBIKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
2 )41 4 1
3 HEPIHA, Macea, fIoTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuma. Bugst cut https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Hlapietine Kuakocth > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora n MoHOCTDh. JHEprus
bu6mmoreka [JOK
A1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bubmuorexa [JOK
5.2 Hpoctbie MexamH3MBI S . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4 1
53 CxAHIICCKAd SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 T 23 2 3
CIVIOBBIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2 2 2
UICKTPHICCKHE ABICHH o > https://m.edsoo.ru/7f4181ce
3 DNEKTOPMAarHuTHEIC SBJICHUS 5 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
4 10 1
(-BeTOBbIE ABICHILA https://m.edsoo.ru/7f4181ce
5 IToBTOpEHUE 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 9



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoabnbie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 3aKOHBI B3aMOJCHUCTBHS 1 IBUIKCHHUS TEI 34 2 2 bubmmorexa LIOK
A A https://m.edsoo.ru/7f41a4a6
buo6 OK
2 MexaHnyeckue KojeOaHHUs U BOJHBI 16 1 1 hgp?j;;:iglm 17f41a446
bubmuorexa [JOK
3 26 1 2
ISKTPOMATHITHOE Moe https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4 19 1 4
(CToeie aTOMa i ATOMHOTO 1pa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
B i 7
> Crpoetue i dBomows Beenerroi https://m.edsoo.ru/7f41a4a6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 9

KAJVIEHATEMATHYECKOE INTAHUPOBAHMUME (7xkiaacce 2 yaca B HeAe/I10)

JeiTeJIbHOCTb YUHUTEJIsl € y4eToM padoueit

TeMma ypoKa nmporpaMmbl BOCIIMTAHUA

Ne ypoka



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

BBenenue (4uaca)

1. | Yro uzyuaer ¢pusuka. Hekotopsie pusnueckue repmutbl. KoMOMHUpPOBaHHBIH -Oco3HaBaTh €IMHCTBO U LIEJIOCTHOCTb OKPY>KAIOILEro
MHUPA,  BO3MOXHOCTb €0  IIO3HABa€MOCTH U
2. | Habmonenus u onbiThl. GU3NYECKHE BEIMIUHBL. M3MepeHne GU3HICCKUX BEIMIUH. | 0GpaCHIMOCTH HA OCHOBE TOCTHKCHHIA HAYKH.
KoMOHHIPOBaHHBIIA. -XapakTepu3oBaTb ~ METOAbl  (DU3UYECKOH  HAYKH
= = (HabmoieHue, CpaBHEHUE, SKCIICPUMEHT, U3MEPEHHE) U
3. TOYHOCTH 1 TOTPEIIHOCTh U3MepeHuil. Pu3nKa 1 TexHuka. KoMOMHUPOBaHHBIN.
UX DPOJb B MO3HAHUM Ipupoabl. -Oco3HaBaTh pOJIb
4. | JIaGoparopnas padora Ne 1. [Ipaktikym OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUH HAYKH (DU3HKH.
-M3y4ate npaBuiia TeXHUKH 0€30MacCHOCTU B KaOMHETe
5. | Ctpoenue BemecTBa. Mosekyibl. KoMOMHUPOBAaHHBIM. (bu3uKH.
6. | JlabopaTopuasi pa6ota Ne 2. [IpakTuxkym.
IlepBoHauya/ibHbIE CBeIEHUA O CTPOEHUU BellecTBa (64acoB)
7. | B3aumoneiicteue mosexyia. KomOuHupoBaHHbIiA. - YCTaHOBJICHUE TOBEPUTEIbHBIX OTHOLLIEHUN MEXKIY
— - yUUTENEM U yUYCHUKaMH, CIIOCOOCTBYIOLINX
8. | ArperatHble cocTosiHUS BemiecTBa. CBONCTBa ra3oB, >KUIKOCTEH M TBEPABIX Tell. .
. MO3UTUBHOMY BOCHPUATHIO YUALTUMHUCS TPEOOBAHUH U
KoMOnHMpOBaHHBIH. .
npocb0 yuHuTessl, IpUBJIeUEHHE UX K 00CyKaaeMoit
9. | 3auer. OnieHMBaHUs 3HAHUH. TeMe, aKTUBHU3aIlUH NX ITO3HABATEIbHON JIeATEIIFHOCTH;
10. | Mexanuueckoe JBHXKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBMXeHue. M3yuenue ~OOBACHAT, CTPOCHME BEMIECTE C TOYKA 3PCHHA
HOBOT'O MaTepHaa. Gusmkn.
Oco3HaBaTh €AMHCTBO U LEJIOCTHOCTH OKPY>KAIOLIETO
12. | Cxopoctb. Eaununst ckopocti. KoMOMHUPOBaHHBIIA. MHpa,  BO3MOXHOCTH  €TO  ITO3HABAEMOCTH  H
00BSICHUIMOCTH Ha OCHOBE JJOCTH)KEHUH HAyKH.
13. | Pacuer MyTH U BpCMCHU OABHUIKCHUS. KOM6HHHpOB8.HHBIfI. -CaMOCTOSTEIbHO IJIaHUPOBATh u IIPOBOIUTH
(u3nueckre IKCIEPUMEHTHI.
B3aumopeiictBue Tea (23 yaca)
14. | Unepuus. KomOuHUpOBaHHBIH. -Y CTaHOBJICHHE JIOBEPUTEIBHBIX OTHOILIEHUN MEXKITY
— — yUUTENEeM U yUYeHUKaMH, CIIOCOOCTBYIOLINX
15. | B3aumopeiictBue Ten. KoMOMHHPOBaHHBIMA.

MO3UTUBHOMY BOCIIPUATHUIO YUaITUMHCS TpeOOBaHUH U




16.

Macca tena. Enununsl Macebl. 3MepeHne Macchl Tena Ha Becax.

KoMOMHMpOBaHHBIN.

17. | J1aGopaTtopHas padora Ne 3. [IpakTukym.

18. | [ImoTHOCTH BemecTBa. KoMOMHMPOBAHHBIN.

19. | JladopaTopnasi padora Ne 4 , JlabopaTopHasi padora Ne 5. [IpakTuxym.

20. | Pacuer macchl 1 00beMa Tela 1Mo ero IIOTHOCTH. KOMOMHIPOBaHHBIH.

21. | Pemenue 3amau o reme «JIpmwkenue». [Ipaktukym.

22. | KonTpoabHass padoraNel mo temam ««MexaHHMYecKoe IBMKEHHE», «Maccay,
«[InotHocTs BemecTBa» OlLieHUBaHUS 3HAHUM.

23. | Cuna. KoMOMHUPOBaHHBIH.

24. | SBnenue tarorenus. Cuna Tspkect. KoMOMHUpPOBaHHBII.

25. | Cuna ynpyroctu. 3akoH ['yka. KomOuHupOBaHHBIH.

26. | Bec Tena. Enunuter cuibl. CBS3b MEXKIY CHIION TSHKECTH U Maccol Tena.
KoMOnHMpOBaHHBIH.

27. | Cuna TsbKecTd Ha JpyTux rianerax. KoMOMHUPOBaHHBIN.

28. | Ilunamomertp. JIaGopaTtopuas padora Ne 6. [IpakTuxym.

29. | CriosxeHHe IBYX CHJI, HAIIPABJICHHBIX 110 OAHOM MpsiMoii. KoMOMHUpOBaHHBIH.

30. | Cuna Tpenus. Tpenue mokos. M3yueHnst HOBOro Marepuania.

31. | Tpenue B npupoje u Texuuke. Jlaboparopnas padora Ne 7. [IpakTukym.

32. | Pemenne 3agau no Teme «Cuinay. [Ipaktukym.

MPOCHO YUUTENs, IPUBIICYCHUE UX K 00CYXKIaeMOoit
TEeMe, aKTHBU3AIIMU X TTO3HABATEIILHOMN EATEIHbHOCTH;

-OBnaieBaTh CPeICTBAMH ONUCAHUS JIBUKCHUS
-Knaccupunuposats, OOBSACHSTH HOJTy4eHHbIE
pe3yabTaThl, A€TIaTh BHIBOIBI.

-Pa3BuBaTh BHUMATEIFHOCTD, COOPAHHOCTD.
-Coluro1aTh MpaBuiia JOPOKHOTO JABHKEHHS.
-CobmroiaTh MpaBuIIa MOBEICHNS Ha YPOKE (QH3HKH.
-OopmMupoBaTh Oepe)kKHOE OTHOIICHHE K IIKOJIBHOMY
000pYI0BaHHUIO.

-CaMOCTOSITENIBHO ~ IUIAHUPOBAaTh U
(bu3nUeCcKHe YKCIIEPUMEHTHI.

IIPOBOJIUTH




33.

Kontponbnasi padora Ne2«Bec Ttema», «['paduueckoe H300pakeHHE CHID),
«Cunbly, «PaBHOAEUCTBYIOMIAS CUII» MO TeMaM «. OLIeHUBAaHUS 3HAHUU.

JlaBJieHre TBEPIbIX TeJl, dKMAKOCTH 1 ra3oB (21 yac)

34. | Nasnenue. Enununet nasinenus. M3ydeHre HOBOro Marepuara.

35. | CnocoObl yMEHBIICHUS U YBEIMYEHUS 1aBieHns. KoMOMHIPOBaHHBIH.

36. | JlaBnenue raza. KoMOMHUpOBAHHBII.

37. | llepenaua gaBneHus )KUAKOCTSIMU U razamu. 3akoH Ilackans. KoMOuHupOBaHHBI.

38. | JlaBnenue B >KMIKOCTH M ra3ze. Pacuer naBieHWs XHUIKOCTH HA JTHO U CTCHKH
cocyna. KomMOMHUpOBaHHBIH.

39. | Pemenue 3anay no teme» JlaBnenue». [Ipaktukym.

40. | Coobmaromiue cocyasl. KoMOMHUPOBaHHBIH.

41. | Bec Boznyxa. AtmocdepHoe naBineHue. KomOMHUPOBaHHBIM.

42. | smepenue atmocdepHoro nasineHust. OnbiT Toppuuenin. KomOuHupoBaHHBIIA.

43. | bapomerp-aHepousl. ATMOocepHOe  JaBlieHME Ha  pPa3IMYHbIX  BBICOTAX.
KoMOnHMpOBaHHBIH.

44. | Manometpsl. KomOMHUPOBaHHBIH.

45. | IlopurHeBo# >xuaKOCTHBIN Hacoc. [ 'napaBianueckuii npecc. KoMOMHIPOBaHHBIN.

46. | JleficTBHe )KMIKOCTHU U ra3a Ha IOrpyKEHHOE B HUX Tesno. KoMOMHUpOBaHHBIH.

47. | 3axon Apxumena. KomOMHUpPOBaHHBIM.

--Y CTaHOBJICHUE I0BEPUTEIBHBIX OTHOIICHUNA MEXIY
YYUTEIEeM U YUEHUKAMHU, CTIOCOOCTBYIONINX
MMO3UTUBHOMY BOCTIPUSTHUIO YUAIIUMHCS TPEOOBAHUH U
npochb0 yuHTels, MPUBICYCHUE UX K 00CYyK1aeMOi
TeMe, aKTUBU3ALlMU X [TO3HABATEIILHON 1eATeIbHOCTH;

-®opMHpOBaTh IEHHOCTHOE OTHOLIEHUE APYT K JIPYTy,
YUHUTEIIO.

-OopMUpOBaTh OTHOIIEHHE K (DU3MKE Kak DIIEMEHTY
o0111€4eI0BeYEeCKON KYJIbTYPBHI.
-OopMupoBaTh YCTOMYHUBOCTH
UHTEpeca K U3yUeHHIO (pU3HKH.
-Coburo1aTh TEXHUKY 0€30MTaCHOCTH.
-YMeTh UCII0JIb30BaTh CIOCOOBI U3MEPEHMS JaBJICHUS B
OBITY U TEXHHUKE.

IIO3HAaBaTCIbHOI'O

-Oco3HaBaTb  POJb  OTEUECTBEHHBIX  YYEHBIX B
CTaHOBJICHUH HAYKU (DU3HKHU.
-CaMOCTOSTENIBHO ~ IUIAHUPOBAaTb U IPOBOJWTH

(1)H31/I‘~IGCKI/I€ OKCIICPUMCHTBI.




48.

JlabopaTopnasi paGora Ne 8. [IpakTuxkym.

49. | IlnaBanue Ten. KoMOMHUPOBaHHBIN.
50. | Pemenue 3amau no reme «ApxumenoBa cuiiay. [IpakTukym.
51. | IlnaBanue cynoB. BozmyxomnaBanue. KoMOMHUpOBAHHBIH.
52. | Pemenue 3amay no tremey [lnaBanue tem». [IpakTuxym.
53. | 3auer. OueHNBaHUS 3HAHUH.
Pa6Gora u momHoCcTh. JHeprus. (13 yacos)
54. | Mexanuueckas padora. Equnuiibl pabotel. 3ydeHne HoBoro Marepuana. -V CcTaHOBIEHNE IOBEPUTENHHBIX OTHOIIEHHH MEXKILY
= YUTENIeM U YYCHHUKaMH, CIIOCOOCTBYIOIINX
55. | Mounocts. Ennnnnel Momuocti. KoMOMHUpPOBaHHBIM. y y ’ yiom
HNO3UTUBHOMY BOCIIPUATHUIO yYalllUMHCS TPeOOBaHUH U
56. | IIpocTeie MexaHu3Mmbl. Peraar. PaBHOBecwe cwin Ha peraare. M3ydeHHs HOBOTO npock0 yuuTeNs, MPUBIEYEHNE UX K 00CYKIaEMOM
MaTepuana. TeMe, aKTHBU3AIIMU UX TT03HABATEIILHOMN JIeATEIHbHOCTH;
57. | MomenT critbsl. KOMOGHHEPOBAHHBIIL. -Hcnonp30BaTh 3HAHHUA O MEXAHWYECKUX SBJICHUSAX B
MOBCEIHEBHOM KU3HU JIg oOecrieueHus 0e30MacHOCTH
58. | Peruaru B TexHuke, ObiTy 1 ipupone. JladopaTtopuas padora Ne 10. [Ipaktukym. npu oOpaleHuu ¢ TnpudopaMu U TEeXHHUYECKUMU
- yCTpocTBaMM, Il  COXpaHEHHs]  3JI0pOBbI MU
59. | bnoku. «3o010T0€ MpaBUIO» MexaHUKU. KoOMOMHUPOBAaHHEIH. COOMIONEHHS HOPM JKOJTOTHUECKOro TOBETeHHS B
OKpPY’KaroIIeH cpene.
60. | Pemenue 3amau no reme «PaBHOBecHe peruaray. [IpakTukym. Py HIeH Cpeit
-®OopMupoBaTh LIEHHOCTHOE OTHOLIEHHWE K aBTOpaM
61. | Lentp Tsoxectn. KoMOMHIPOBaHHDIIA. OTKPBITHUNA, N300pPETEHUI, K TBOPIIAM HAYKH W TEXHUKH.
-CaMOCTOSITENIBHO ~ TUIAHUPOBAaTH M MIPOBOAUTH
62. | YcnoBus paBHOBecus Ten. KOMOMHUPOBaHHBIH. (u3nueckre IKCIEePUMEHTHI.
63. | KoadduimeHnt none3Horo neicTBUs MEXaHU3MOB.
JlaGopaTopnas pa6ora Ne 11. KoMOMHUPOBaHHBIN.
64. | Dueprus. [loTeHnmanpHas U KUHETHYECKas SHeprus. V3ydeHnss HOBOro Marepuaia.




65. | [IpeBparieHue OAHOTO BHIa MEXaHUYECKON SHEPTruu B Ipyroil. KoMOMHUpPOBaHHEIH.
66. | 3auer. OLICHUBAaHUS 3HAHUIA.
67. | [ToBTOpeHwue.
68. | UToroBasi KOHTpoJibHas padora. OlieHuBaHUS 3HAHUMA.
KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHME (8 kiacc 2 yaca B He/leJIi0)
JesATeJIbHOCTh YYUTEJIs € y4eToM padoyeit
© Tema ypoka
] MnmporpaMmMmbl BOCIIMTAHUA
>
[o]]
=2
TemnoBble siBJeHns (23 yaca)
1. | TennoBoe naBuxenue. TemmepaTypa. BHyTpennsist sHeprus. l3ydeHus HOBOTO | -YCTaHOBJIEHHME JOBEPUTENBHBIX OTHOIIECHUH MEXKIY
MaTepuana. y4UTEeIeM u YYEeHUKAMH, CIOCOOCTBYIOIIUX
MO3UTHUBHOMY BOCIPHUATHIO ydyalllUMUCA TPeOOBaHHUH U
2. | CnocoObl m3MeHEeHHs BHYTpeHHEH dHepruu. KoMOMHUPOBAaHHBIH. MPOCE6 yUHTENs, NPUBICUCHWE WX K OBCYXIAEMOMH
3. | Bunsl remmonepenayn. TermonpoBoaHOCTh. KOMOMHUPOBAHHBIH. TCME, aKTHBH3ALIIH X TO3HABATCIIEHON ACATETBHOCTH,
4. | Konsekuus. Msnyuenne. KoMOMHHPOBAHHDIH. -[IpuMeHsITh 3HaHUSA O TETUIOBBIX SIBICHUAX IS 3a/1a4
MOBCEIHEBHOM KU3HU, 711 00ecIeUeHHsT 0€30I1aCHOCTU
5. | KommuectBo TemoTel. EauHUIBI  KONMHMUYeCTBa TEMJIOTHL. M3ydeHus HOBOTO CBOCH KHU3HH, PAIMOHAILHOTO MPHUPOJIOIOIBb30BAHUS U

MarepHania.

OXPaHbl OKPYKAOIIEH CPEbI.

-YMeThb HCHOJIb30BaTh  (U3MYecKue MNpubopsl U




6. | YaenbHas TEIIoeMKOCTh. VI3ydeHHsI HOBOTO MaTepuaia.

7. | Pacuer konmumyecTBa TEIUIOTHI, HEOOXOIUMOrO [UJIsi HarpeBaHWs Tela WU
BBIJIETISIEMOTO UM IIPU OXJIaXKIeHUU. [IpakTukyM.

8. | JIaGopaTopHas pa6ora Ne 1. [IpakTukym.

9. | JIaGopaTopHas pa6ora Ne 2. [IpakTukym.

10. | Dueprus TonauBa. Y aenbHas TEIUIOTa cropanus. M3ydeHnus HoBoro Marepuana.

11. | 3akoH coxpaHEHHs U TMPEBPALICHUS HSHEPrUM B MEXAaHMYECKHX U TEIJIOBBIX
nporeccax. KoMOMHUPOBaHHBIM.

12. | KoutpoabHnas padora Nel no teme «TemnoBsie siBneHus» OlieHUBaHUS 3HAHUM.

13. | ArperatHbie cocTtosiHus BemiecTBa. [lnaBnenue u oTBepaeBanue. M3ydeHus HOBOTO
MaTepuaia.

14. | I'paduk mnaBieHuss W OTBEpPAECBaHUS KPUCTAJUIMUECKUX TeJ. YelabHas TerioTa
11aBiieHus1. M3ydyenns HoBoro Marepuaina.

15. | Pemenue 3agau no teme « TeruoBble aBieHus. [IpakTukym.

16. | Ucnapenne. Hacpimennslii 1 HeHacweHHb map. Konnmencanus. Ilormomenne
SHEPruu MpH HUCHAPEHUHU >KUIKOCTU M BBbIIEJICHHE €€ NpU KOHJEHCAIMH Mapa.
KoMOuH1poBaHHBIN.

17. | Kunenue. Y nenpHas TeruoTa napooOpa3zoBaHus U KoHJeHcalu. M3yueHrne HOBOTro
MaTepuaia.

18. | Pemenue 3a1a4 Ha pacyeT KOJMYECTBA TEIUIOTHI. [IpakTHKyM.

19. | Bnaxxnocts Bo3myxa. CriocoObI OnpeiesieHUs BIaXKHOCTH BO3TyXa.

U3MEPUTENIbHBIE ~ MUHCTPYMEHTBI
(Gu3n4yeckux  BEJIWYMH: MACCHI,
TEMIEPATYPBbl, BIAKHOCTH BO3AyXa.
-IIpuBOIUTH MpUMEPBI HKOJOTHMUECKUX IOCIEICTBHUMI
paboTbl  nBUTATENed  BHYTPEHHErO  CrOpaHMA,
TEIUIOBBIX U TUAPOIIEKTPOCTAHIIUH.

-®OopMupoBaTh 1LIEHHOCTHOE OTHOILIEHUE K aBTOpaM
OTKpBITUI, N300peTeHuil, K TBOpLAM HAayKH U TEXHUKHU.
-CaMOCTOSITENIBHO ~ IUIAHUPOBAaTb U IPOBOJAUTH

TSt
CHJIBI,

U3MEpEeHUs
JIaBJICHMS,

CI)I/ISI/I‘-IGCKI/IC OKCIICPUMCHTBI.




JlabopaTopnasi padora Ne 3. KoMOMHUpOBaHHBII.

20. | Pabora raza u mapa mOpu pacuiMpeHuu. JIBuUrarenb BHYTPEHHEro CropaHusl.
M3yueHus HOBOro MaTepuaa.
21. | ITapoBas TypOuna. KIIJI TerumoBoro asurarens. M3ydeHust HOBOro Marepuara.
22. | KonTpoabHast padora Ne2 mo Teme «ArperatHbie COCTOSIHHSI BelIeCTBay.
OueHuBaHus 3HAHU.
23. | Tennossie aBiaeHus. O000IIEHUS 3HAHUN.
JuekTpuUeckue siBjeHus (29 yacos)
24. | DnexTpu3alys Tel MPH CONPUKOCHOBEHHMU. B3anMopelicTBHe 3apsDKEHHBIX Tell. | -YCTaHOBJICHHME JOBEPUTENBHBIX OTHOLICHUH MEXIY
N3yueHus HOBOro MaTepuana. YUHTENIEM u YYEHUKAMH, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPUATHIO YYallIUMHUCS TPeOOBaHUU M
25. | DnekTpockorn. DnekTpuueckoe noje. MzydyeHuss HOBoro Matepuaia. NpOCKG yuWTeNs, MpHBAEYEHHE HX K OGCYIKIAEMOIl
26. | JletuMOCTh  JJICKTPHUYECKOTO  3apsija. DIIEKTPOH. Crpoenne  artoma. | [oMC, aKTHBH3ALNN MX HOSHABATCILHOM ICATCIBLHOCTH,
KomOnHupoBaHHBIH.
-Ucnonb3oBaTe  3HaHHMA 00  AJNEKTPOMArHUTHBIX
27. | OOBsICHEHUE IEKTPUIECKUX SIBIICHUN. VI3ydeHns HOBOTO MaTepuania. ABIICHUAX B TOBCEAHEBHOH XM3HH A obecniedeHud
0e3omacHOCTH Mpu oOpalleHud ¢ mHpudbopamMu U
28. | [IpoBOJHMKH, MOIYNPOBOJHUKA ¥ HEMPOBOJHUKU DJIEKTpudecTBa. M3ydenme | TOXHHICCKUMH  yCTPOMCTBAMH, A1 COXpaHCHHS
3I0pOBbSI M COOJIIOIGHHUS HOPM  3KOJIOTHUYECKOTO
HOBOT'0 MaTepuala. o
MIOBEICHUS B OKPYJKAIOLIEH cperie.
29. | DnmekTpuyeckuii TOK. VICTOYHWMKH DIIEKTPUYECKOTO TOKa. VI3yueHme HOBOTO -IIpenBHNET BO3MOXKHBIE PE3YNLTATEI CBONX NICHCTBHI.
-Oco3HaBaTh POJIb OTEUYECTBEHHBIX YUEHBIX B U3YUECHHH
MaTepuaia. .
ANEKTPUUYECKUX SBJICHUM. -CaMOCTOSITETILHO
30. | DmekTprueckas 1emb 1 ee COCTaBHbIe YacTH. KOMOMHUPOBaHHBIH. IJIAHUPOBATH U TIPOBOJUTH (PU3NYECKUE DKCTICPUMEHTBI.
31. | DnexTpudeckuii TOK B MeTayax. JlelcTBHS 3JIEKTpHYeCKOro Toka. Hamparienue

3JIEKTPUIECKOTO TOKa. KOMOMHUPOBaHHBIM.




32.

Cuia Toka. EI[I/IHI/II_IBI CHUJIBI TOKA.

Awmrnepmerp. Mzmepenue cuibl Toka. Mi3ydeHre HOBOro Marepuarna.

33. | JIaGopaTopHas pa6ora Ne 4. [IpakTukym.

34. | DnexTpuyeckoe HanpsbkeHue. Enquanibl HanpspkeHus:. KoMOMHUPOBaHHBIMN.

35. | BompT™metp. M3mepenne HampsoKeHHS. 3aBHCHMOCTH CHITBI TOKA OT HAmpsDKEHUS.
W3y4enust HOBOro Marepuaiia.

36. | DeKTpUUECKOE COMPOTUBJICHHWE MNPOBOJHHUKOB. EJMHUIBI  CONMPOTHBICHUS.
JladbopaTopHasi padora Ne 5. [Ipaktuxkym.

37. | 3akon Oma uist ygacTka nenu. KoMOMHUPOBaHHBIN.

38. | Pacuer COIPOTUBIICHUS IIPOBOJIHUKA. VY nenbHoe COIIPOTHUBIICHUE.
KoMOnHMpOBaHHBIH.

39. | Ilpumepsl Ha pacueT CONPOTHBICHUS NPOBOJHHMKA, CHJIBI TOKAa W HANpSHKEHUS.
IIpakTukym.

40. | Peocratsl. JlabopaTopHasi padora Ne 6. [Ipaktukym.

41. | JlaGopaTopHasi padora Ne 7. [IpakTukym.

42. | TlocmenoBareapbHOE COCTMHEHUE MPOBOTHUKOB. KOMOMHUPOBAHHEIH.

43. | IlapamienbHOE coelMHEHHE TPOBOIHIKOB. KOMOMHMPOBaHHBIMH.

44. | Pemenue 3aau Ha 3akoH Oma. IIpakTukym.

45. | KoutpoasHas padora Ne3 no teme «TensioBble siBjiennsn» OLEeHUBAHUS 3HAHUMA.




46.

PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO TOKA. M3yueHre HOBOro Marepuara.

47. | Equnauibl paboThl 3JIEKTPUYECKOTO TOKA, TPUMEHsIeMble Ha pakTHke. [IpakTukyMm.
JlaGopatopHas pabora Ne 8
48. | HarpeBanne TPOBOAHUKOB JJICKTPUYECKUM TOKOM. 3akoH Jxoyns-Jlenna.
KoMOuHUpOBaHHBII.
49. | Kongencarop. M3y4yenust HOBOro Marepuarna.
50. | Jlamma nHakanmuBaHHs. OJEKTPUYECKHE HarpeBaTenbHble mpuOopel. KopoTkoe
3aMbIKaHUE, NpeoXpaHuTenu. M3yuenuss HoBoro marepuaia.
51. | KonTpoabHass padoraNed mo temam «Padora M MOIIHOCTH 3JIEKTPHYECKOIO
TOKa», «3akoH Jlxoyias-Jlenna». OueHuBaHUs 3HAHUM.
52. | O6o0marommii ypok 1o Teme «ieKTprueckue spineHus». O000ImeHus MmaTepuana.
DJIeKTPOMATHUTHBIE sIBJIEHUA (5 4yacoB)
53. | MarauTtHOe mosie. MarHuTHOE TOJI€ MPSAMOTO ToKa.MarHuTHbIE JTMHUHU. M3yueHus | -YCTaHOBIIEHHE OBEPHUTENBHBIX OTHOIICHUH MEXIY
HOBOT'0 MaTepuasa. yUUTEIEM u YYE€HUKAMH, CIOCOOCTBYIOLIUX
MMO3UTUBHOMY BOCIPHUSATHUIO ydYallUMHCS TpeOOBaHUI U
4. | MarauTHoe TI KaTyIIKH TOKOM. KTPOMarHUTbl M HUX MPUMEHEHHUE. o
5 a 0¢ 1one Katy C TOKOM. OmeKTpoMa PUMCHCHHE. | 1150056 yunTenst, mMpHBICYeHHE HX K 0OCYkKIaeMOii
TOpPHAas Ta Ne 9. KoMOMHMPOBaHHBIN. .
JlaGoparopran pabora Ne 9. KomOmmmposa TEME, aKTUBU3aLlUU UX NIO3HABATEIIbHOMN 1€ATEIbHOCTH;
55. | [locrosiHHBIE MAarHUTHL. MarHUTHOE MOJIE€ MOCTOSIHHBIX MarHUTOB. MarHUTHOE 10JIe
3 - -Y6exxnaTb B BO3MOXKHOCTH TIO3HAHUS MPUPOABI, B
CMITH. VISyHCHIA HOBOTO MaTCpHAIa. HE00X0IUMOCTH pa3yMHOI0 UCIIOJIb30BaHUS
= v JIOCTMKEHUN HAyKH M TEXHOJIOTHMW I JajJbHEUIIEero
56. | [leiicTBHe MarHMTHOTO TIOJISI HAa TPOBOJHHUK C TOKOM. DIIEKTPUYECKHIA JBHUTATENb.
pa3BUTHS YEJIOBEUECKOro OOIIecTBa, YBaXEHHE K
Jlabopatopuast pabora Ne 10. IlpakTukym. TBOPIAM HAYKH U TEXHHMKH, OTHOLICHHE K (DU3HKE KaK
3JIEMEHTY 00I11e4eI0OBEYEeCKON KyIbTYPBHI.
57. | KouTpoabHass padora NeS mno Teme «DJIeKTPOMATHUTHBIE SIBJEHHS.

-CaMOCTOSTEILHO IJIaHUPOBATb n MMpOBOAUTH




OreHnBaHus 3HAHUHA.

(bu3nyecKre HKCIEPUMEHTHI.

CgBetoBble siBjienusn (10 yacon)

58. | Ucrounuku ceera. Pacnpocrpanenue csera. M3yueHus HOBOro Marepuaia.

59. | Bunumoe apukenue cBeTui. M3ydyeHus HOBOro Matepuaiia.

60. | OTpaxkeHue cBeTa. 3aKOH OTpa)KeHUs cBeTa. M3yueHust HoBOro mMarepuaa.

61. | Ilnockoe 3epkaiio. M3yueHuss HOBOro MaTepuania.

62. | [Ipenomiuenue cBeta. 3aKOH MpeIOMIICHHS CBeTa. M3yueHust HOBOro Marepuara.

63. | Jlunsel. Ontudeckas cuiia TUH3bL. M3ydeHnst HOBOro Marepuaia.

64. | N300paxenusi, TaBaeMbIe JTHH30M. VI3y4eHHss HOBOTO MaTepHara.

65. | JlabopaTtopHasi padora Ne 11. [IpakTukym.

66. | Pemenne 3anmau. IlocTpoeHue u300paKeHHM, IMOJYYEHHBIX C IOMOUIBIO JIMH3.
IIpakTukym.

67. | I'na3 u 3penue. [loBropenue kypca. KomOunnpoBanuslii. KoMOMHMpPOBaHHBIA YpOK

68. | UToroBasi KOHTpOJbHasi padoTa. YPOK KOHTPOJIS 3HAHUH

-YCTaHOBJIEHHE JOBEPUTENBbHBIX OTHOLICHUH MEXIY
y4uTeIeM u YYEeHUKAMH, CHOCOOCTBYIOLIUX
MMO3UTUBHOMY BOCIIPUSATHUIO yYalIUMHCS TPeOOBaHUU H
MPOCKO yYHTENs, MPUBICYCHUE HX K 00CYyX)KIaeMOii
TeMe, aKTUBU3ALMH UX MT03HABATEILHON JEATEIHHOCTH;

-DopMHUpOBATH HEO0OXOIMMOCTH Pa3yMHOIO
WCIIOJIb30BAaHUS JOCTUKEHUN HAYKU U TEXHOJOTHH IS
JNAIbHEUIIEr0 pPa3BUTHS  4YEJIOBEUECKOro OOIIecTBa,
YBAKEHHUE K TBOPLIAM HAYKH U TEXHUKH.

-O0BSCHATh NPUHIUIBL PAa0OTHI U XapaAKTEPUCTHKHU
W3YYEHHBIX MAIllMH, TMPUOOPOB U  TEXHUYECKUX
YCTPOWCTB.

-CaMOCTOSITENIPHO ~ TUIAHUPOBATH W TPOBOJUTH
(bu3MYeCKre HKCIIEPUMEHTHI.

KasenaapHo-remaTudeckoe NJIAaHUPOBaHUE (9 kiacce 3 yaca B HeleI0)



No/Ne

HanmeHnoBaHus paSI[e.TIOB/TeMLI YPOKOB

JleATeIbHOCTH YUMTEJIA € y4eToM padouei
NMPOrpamMMbl BOCIIMTAHMS

3aKkoHbI B3aUMO/IeCTBUA U ABUKeHUsI Tea (34 yaca)

BBoHBIIM HHCTpYKTaX 10 OXpaHe TpyAa. MaTtepuanbHas Touka. Cucrema oTyera.

1/1
§1, ymp.1
[lepememenne. OnpeneneHne KOOPAUHATHI IBUKYIIECTOCS TeIa.
212 §2,3, yop. 2,3
[lepemenieHue npu NPSIMOIMHEMHOM PaBHOYCKOPEHHOM JIBUKCHHH.
33 §4 (c.16-18)
I'paduueckoe npeacTaBiIeHUE ABHKCHHS.
4 §4 (c.18-19), ynp.4
Pemenue 3anau nmo Teme «I'padudeckoe
5/5 MIPEJICTABIICHUE ABKEHHS.
JI. NeNe147, 148
PaBHOyCKOpEHHOE IBHKEHUE. Y CKOpEHHE.
o § 5, ymp. 5
217 CkopocTh MPSIMOJIMHEHHOTO paBHOYCKOopeHHOTo nBuxkenws. [ paduk ckopoctu. § 6,
yIp. 6
[lepemernenue mpu paBHOYCKOPEHHOM JBHKCHUH.
/8 §7,8, ynp. 7,8, cnenatb BBIBOJ
9/9 Pemenwue 3anay mo Teme «PaBHOYCKOPEHHOE JIBIIKEHUEY.
§ 7.8, JI. NeNe 155, 156
10/10

JlabopaTopnasi padora Ne 1 «MccienoBanue paBHOYCKOPEHHOI 0 ABUKeHHs 0e3

-YCTaHOBJIEHHE JOBEPUTEIbHBIX OTHOLIEHUN MEXIY
YUUTEIEM U YUEHUKAMHU, CIIOCOOCTBYIOLINX
MIO3UTUBHOMY BOCIIPUATHIO yYalllUMUCS TpeOOBaHUH U
MPOCKO YUHTENsl, MPUBJIEUYCHUE UX K 00CYyXKIaeMOoit
TEME, aKTUBHU3allUU UX MMO3HAaBATCIILHOM ACATCIIbHOCTH,
-HUcnonb30BaTh 3HAHUS O MEXaHWYECKUX SIBICHHSIX B
MOBCEIHEBHOM KU3HU ISl oOecriedeHusi 6e30MacHOCTH
npu oOpameHud ¢ npuOopaMu W TEXHUYECKHMHU
yCTpOiiCTBaMH, JAJii  COXPAaHEHUS  3J0POBbI U
COOIOAEHHUSI HOPM DKOJIOTUYECKOTO TIIOBEICHHS B
OKpYXaroIleH cpee.

-CaMOCTOSITENIPHO TIJIAHUPOBATh U MPOBOIUTH
bu3nYecKre IKCIEPUMEHTHI.



HavyaJbHOM CKROpoOCTH»

OTHOCHUTENIHLHOCTD JBHIKCHUA.

11/11
§9, ynp. 9
19112 HNuepumansubie cuctemsl otuera. [lepBriil 3akoH HeroToHA.
§10, yop. 10
Bropoii 3akon HeroToHa.
13/13
§11, yop. 11
Pemenue 3anau o teme «BTopoit 3akoH HeroToHa».
14/14
Kaptouku
Tpertnii 3akoH HproToHA.
15\15
§12, ymp. 12
16\16 | Pemrenue 3amau Ha 3aKoHbI HpioTOHA.
17/17 KonTtpoabsnas padora Nel mo teme «IIpsiMosimHeliHOe pABHOYCKOPEHHOE
ABuKeHne. 3akoHbl HeioToHa).
AHanu3 KOHTPOJIbHOM paboThl U Koppekuus Y'Y /1.
18/18 | CBoboaHoe majgeHue. Y cKopeHue. CBOOOHOTO maaeHus. HeBecoMocTs.
§13, 14, ynp.13,14
19/19 JlabopaTopHasi padora Ne 2 «M3mepeHne yCKOpeHHs CBOOOIHOIO MaJAeHUsD)
[ToBToputs §13, 14
Pemenue 3amau mo reme «CB0OOHOE MaieHne. Y CKOpEHHe
20/20 | cBOOOAHOrO MageHusA»

Kaproukn




3akoH BceMHpHOTro TSAroTeHus.

21/21
§15
29120 Pemenue 3ana4 no reme «3akOH BCEMUPHOT'O TATOTEHUS.
§15, ynp.15
23/73 YckopeHune cBOOOTHOTO NaieHus Ha 3eMile U IpYTHX HEOSCHBIX Telax.
§16, ynp.16
[IpsiMmosinHeitHOe ¥ KPUBOJIMHEHHOE ABHIKEHHE.
24\24
§17, ynp.17
- JIBH>KEHHE Tella M0 OKPY>KHOCTH ¢ HOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO.
§18, ynp.18
HckyccTBEeHHBIE CITyTHUKH 3€MJTH.
26/26
§19, ynp.19
Pemienue 3aau o teme «J{BrxeHue Tena 1o OKpykKHOCTH C IIOCTOSTHHOH 110
27/27 | MOZYJIIO CKOPOCTBIO».
Kaproukn
Nmmnynsc Tena. UMyasce Cuisl.
28/28
§20 (c.81-83)
3aKOH COXpaHEHHUsI UMITYJIbCa Tela.
29129 §20 (c.83-85)
PeakTuBHOE ABHKEHHE.
30/30
§21, ymp.21
31/31 | Pemenue 3aga4 1o TemMe «3aKOH COXPaHEHHUS] HMITYJIbCay




Ymp.20

3akoH COXpaHCHUSA DHCPIUH.

32/32

§22, ynp.22

Pewrenue 3a1au Ha 3aKOH COXPAaHEHMS SHEPTUU.
33/33

Kaproukn

KountpoJabHas padora Ne2 no teme «3aKoHbI COXpPAHEHUD.
34/34

[ToBTOpUTH §20-22

Mexann4yeckue Koj1e0aHus1 M BOJIHBI. 3BYK (16 1)

AHanu3 KOHTPOJILHOM paboThl U Koppekiusa Y Y /1.
1/35 | KonebarenbHoe nprkenne. CBOOOIHBIC KOICOAHMSL.

§23, ymp.23

Benuuunel, XxapakTepusyroiue KojiedaTeIbHOE TBUKEHHE. VCTaHOBJIEHHE JOBEPUTENIbHBIX OTHOIIEHUI MEX 1y
2/36 §24 24 YYHUTEJIEM U YYCHHUKAMHU, CTTIOCOOCTBYIOIINUX

Tp. .

» YIP MO3UTUBHOMY BOCTIPUSITHIO yUalllUMUCS TpeOOBaHU U
JlabopaTopHnas padora Ne 3 «MccaenoBanue MPOCBO yYHTEIIs, IPUBICYCHHE UX K 00CYK1aeMOit
3aBMCUMOCTH MEPUOIA U YACTOTHI CBOOOIHBIX KOJIeOaHUil TEME, aKTUBU3AIIUN UX ITIO3HABATCIIBHON NCATCIBHOCTH,

3/37 | HUTAHOTO MASITHHKA OT €ro JUIMHBI» -XapakTepu3oBaTh II00aJbHbIE NPOOJIEMBI, CTOSIINE
nepesl 4YeslOBEYECTBOM: SHEPreTHYECKHE, ChIPbEBbIE
[ToBTopuTh §23-24 P P > CPIP ’
OKOJIOTMYECKUE, — U POJIb (PU3UKKU B PEIICHUH ITUX
4/38 I"apmonnueckue konedaHus. npodieM.
§25 -O0BACHATh TPUHIMIBI pabOTHl M XapaKTEPUCTUKU
W3yYEHHBIX MAaIllUH, TMPUOOPOB H  TEXHUUYECKHUX
5139 3aryxaromue Konebanus. BeiHyk/IeHHbIE KOJIeOaHus. YCTPOICTB.
§26, yrp.25 -CaMOCTOSITENIPHO TIJIAHUPOBATh U TIPOBOIUTH
, .
¢bu3nueckre SKCIepUMEHTHI.
Pesonanc.
6/40

§27, ynp.26




Pacmipoctpanenue konebanuii B cpese. BoaHbl.

7141

§28

Jlnvna BosiHbl. CKOPOCTh pacrpoCcTpaHeHUs BOJH.
B4 §29, ynp.27

Pemenue 3anay no teme «lyimHa BosiHbl. CKOPOCTh pacpOCTPAHEHUS BOJIHY.
o3 Kaproukn
10/ Hcrounuku 3Byka. 3ByKOBBIE KOJIeOaHUSI.
44 §30, yrp.28
11/45 BricoTta, TeMOp 1 TPOMKOCTH 3BYKa.

§31, ynp.29
19/46 Pacnipoctpanenue 3Byka. 3ByKOBBIE BOJIHBI.

§32, ynp.30
13/47 OtpaxeHnue 3ByKa. 3ByKOBOW pE30HAHC.

§33, Bompochl
14/48 WNuTepdepennus 3Byka.

Koncnekr

Pemenue 3anay no teme «Mexannyeckue KoyieOaHus U BOJTHBD)
19049 Kaproukn

KontpoabHnas padora Ne3 no teme «MexaHuveckune KoJie0aHUs U BOJHbD)
10750 [ToBTopuTs §23-33

DJIeKTPOMarHuTHoe moJie (26 4)

1/51 | Aunamu3 KOHTPOJBHOH paboThl 1 Koppekims Y'Y /1.




Mar»uTtHoe 1ojJe.

§34, ynp.31
o/52 Hamnpanenue Toka u HanpaBJi€HUE JIMHUM €r0 MarHUTHOTO TOJIS.
§35, ynp.32
OOHapy)keHrne MarHUTHOTO TIOJIS TI0 €T0 JCHCTBUIO Ha AJIEKTPHUECKUI TOK.
3/53 | [IpaBuiio yieBoii pyku.
§36, ynp.33
Al Pemenne 3amad Ha npyuMEHEHUE IPaBUII JIEBOW U IIPaBOM PyKH.
Kaproukn
MarauTtHas UHAYKLHSL.
5/55
§37, ynp.34
MarHuTHBIN TOTOK.
6/56
§38, ynp.35
2157 SIBieHue ANEeKTPOMarHuTHOM MHIYKIIH
§39, ynp.36
JlabopaTopHas padora Ne 4 «3yuyeHue siBJIeHUS IJTCeKTPOMATHUTHOM
8/58 | MHAYKIMH»
[ToBToputs §39, Tect
9/50 Hamnpasnenne nnayknnonsoro toka. [Ipasuiio Jlenna.
§40, ynp.37
SIBneHne caMOMHIYyKIIUU
10/60

§41, ynp.38

VY CTaHOBJIEHHE JOBEPUTEIIBHBIX OTHOLICHUN MEXIY
YUYHUTENIeM M YYCHUKaMH, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPUATHIO YUAITUMHCS TPEOOBaHUH U
HpOCHO YUUTEIIs, IPUBJICYCHHE UX K 00CYykKIaeMOn
TEMC, aKTUBHU3allUU UX MO03HABATCIILHOM ACATCIIbHOCTH,
-Ucnonp3oBath  3HaHHS 00  AIEKTPOMATHUTHBIX
SIBJICHUSAX B THOBCEIHEBHOI JKU3HH JUIA OOECIICUCHHUS
0e30macHOCTH TpH OOpalieHud C npudopamMu U
TEXHUYCCKMMH  yCTPOWCTBAMH, JUISI  COXPAHCHHUS
370pOBbSl M COOJIOJCHUS HOPM 3KOJIOTHYECKOIo
HOBEJICHHUS B OKPYKaloIel cpe/ie.

-IIpuBoUTE NpUMEpBl BIUAHMS 3JIEKTPOMArHUTHBIX
U3JIyYCHUI Ha )KUBBIC OPTaHU3MBbI.

-CaMOCTOSTEeNHHO IJIAHUPOBATH M IPOBOIUTH
(u3nUecKre SKCIEPUMEHTHI.



[Moxy4eHue u nepeaaya NePeMEHHOT0 AMEKTPUIECKOro Toka. TpancopmaTop.

11/61
§42, ynp.39
Pemenue 3anay no teme «Tpanchopmarop»
12/62
Kaproukn
13/63 DNEeKTPOMArHuTHOE IoJie. DJIEKTPOMArHUTHBIE BOJIHBI.
§44-44, ynp.40-41
L4/64 Konebartenbublit KoHTYp. [lonmydeHnne 3meKTpoMarHuTHBIX KOJIEOaHUH.
§45, ynp.42
[IpuHUKMIIBI paIUOCBSA3U U TEJIEBUICHHUS.
15/65
§46, ynp.43
16/66 DNeKTpOMarHuTHAs MpUpoIa cBeta. MiHTepdepeHus cBera.
§47, KOHCTIEKT
17/67 [Ipenomnenue cBera. U3NUECKU CMBICIT TOKA3aTelNs MPEIOMIICHHUS.
§48, ymp.44
[Ipenomienue ceera.
18/68
Koncnekr
Hucnepcus ceeta. [{Bera ten. Cnekrporpad.
19/69
§49, ynp.45
Tunel ciekTpoB. CreKTpaibHBIN aHAIN3.
20/70
§50, ynp.45
21/71 [Tornomenue u ucmyckanue cera aromamu. [IporcxoxieHne TMHEHYaThIX

CIIEKTPOB.




§51

JlaGoparopHnasi padora Ne 5 «Ha0.101eHMe CIUIONIHOTO U JIMHEH4YaToro
22/72 | cieKTpoB»

[ToBTOpuTh §50-51, Tect

Pemenue 3aaa4 110 TEMC <<3JICKTpOMaFHI/ITHOG I1OJIC».

23/73
Kaptouku
Pemienue 3a1a4 o reme «1EKTPOMAarHUTHOE TIOJIE».
24/74
Kaproukn
O0600111eHre U cucTeMaTu3alus 3HaHU| 10 TeMe «JIEKTPOMArHUTHOE OJIe»
25/75
[ToBTOpUTH §34-51
/ KontpoabHas padora Ned4 mo teme «DJIEKTPOMATHUTHOE MOJIE»
26/76

IToBTropuTh §34-51

Ctpoenue aToma u aTOMHOrO0 sigpa (19 1)

AHanu3 KOHTPoJIbHOU paboThl u Koppekuus Y'Y /. PagnoakrusHocts. Moaenu
1/77 aTOMOB.

352 -YCTaHOBIIEHHE TOBEPUTENbHBIX OTHOLIEHUN MEXIY
PannoakTuBHBIE TpEBpaALICHUSI AaTOMHBIX SJED. YUYHUTEJIEM U YYCHHUKaMHU, CTTIOCOOCTBYIOIINX

2/78 MO3UTUBHOMY BOCTIPUSITHIO yUaIllIUMUCS TPeOOBaHU U
353, ymp.46 MPOChO YUUTEINS, MPUBIICYCHUE X K 00CYKIaeMon
Pemenue 3agau no reme «PaguoakTUBHbBIE IPEBPAILICHUS AaTOMHBIX STIEPY. TeMe, aKTHBH3alM1 UX MO3HABATEIILHON NeATEeIbHOCTH;

3/79 -Ucnonw3oBath MOJTyYCHHBIC 3HAHUS B
Kaprouiu MOBCEIHEBHOM >KM3HU MpuU oOpallieHnuu ¢ mpubdopamu
DKCnepuMEeHTaIbHbIE METOIbI UCCIEAOBAHUS YACTHII. u TEXHUICCKUMHA yCTpOHCTBAMH (cuerynk

4/80 VOHMBHMPYIOIIMX  4YacTHI,  JO3MMETP),  JUIs
§34 COXpaHEHHUS 3JIOPOBbS M  COONIOACHUS HOPM




OTKpbITHE IPOTOHA U HEUTPOHA.

AKOJIOTMUECKOTO MOBEJIEHUS B OKPY:KAIOILIEH Cpefe.

5/81 §55 47 -IIlpuBouTh TpUMEpPHI BIMSHUSA PaJUOAKTHBHBIX
Tip. .
» YTIP W3JIyYECHHUI Ha KUBbIC OPTAHU3MBI.
-Ilonnmate nOpUHUMI JEHCTBUS  AO3UMETpPA U
pa3yn4aTh yCIOBUSA €ro UCIOJIb30BAHUS.
-ITonumaTh 3K0I0THYECKUE TPOOTIEMBbI, BO3HUKAIOIIUE
IIPY UCIIOJb30BAHUHU aTOMHBIX 3JIEKTPOCTAHUMMI, U
6/82 Cocras aTOMHOTO sipa. SlnepHbie CHIIbL. MYTH PElIeHUs ITUX NPOOIIEM, TEPCIEKTUBBI
§56, yrp.48 HCIIOJIb30BaHUs YIIPABIAEMOI0 TEPMOSACPHOIO
CHHTE3A.
Oueprus cBs3u. [edekt macc.
7183
§57
Pemenwne 3anay mo Teme «dHeprus cBs3u. Jledext macey.
8/84
Kaproukn
Henenue sanep ypana. Llennas peakuus.
9/85
§58
SAnepusiii peaktop. [IpeoOpa3oBaHre BHYTpEHHEN YHEPTUU aTOMHBIX SAEp B
10/86 | DIEKTPUIECKYIO IHEPTHIO.
§59
ATOMHasI SHEpreTHKa.
11/87
§60
buonorunueckoe aeiictBrue paanai. 3aKOH paJuOAKTUBHOIO pacnaja.
12/88

§61




13/89

Pemrenue 3apau no reme «3akoH pajiMOAKTUBHOTO pacIiaiay.

Kaprouku

14/90

TepMmosinepHas peakuus.

§62

15/91

JlabopaTopHasi pabora Ne 6 «M3mMepeHne eCTeCTBEHHOI0 PaAHallMOHHOr0 GoHa
A03UMETPOM)

[ToBToputs §52-62, Tect

16/92

JlabopaTopHas pabora Ne 7 «3yueHnne nejieHus aApa ypaHa no ¢gororpadusam
rOTOBBIX TPEKOB)

[ToBToputs §52-62, Tect

17/93

JlabopaTopHas padora Ne 8 «Ouenka nepuojaa noJjiypacnaga HaxoAsIMUXcH B
BO3/1yXe IPOAYKTOB pacnajia ra3a pajoHa»

IToBTOpUTH §52-62, TeCT

18/94

JlabopaTopHasi padora Ne 9 «M3y4eHne TPeKOB 3apsiKeHHbIX YaCTHIL 11O
roroBbiM ¢gororpagusam»

IToBTOpUTH §52-62, TeCT

19/95

KonTtpoabHnas padora NeS nmo teme «CTpoeHne aToMa M AaTOMHOTI'0 SIAPa»

IToBTropuTh §34-51

Crtpoenue u 3Bosronus Beesennoi (7

)

1/96

AHanmu3 KOHTPOIbHOU paboThl U Koppekius Y Y . Cocra, cTpoeHHE U
npoucxoxaeHne COIHEUYHON CUCTEMBI.

§63

2\97

Bosapmue mianersl COTHEUHOM CUCTEMBI.

VY CTaHOBJICHHUE TIOBEPUTENBHBIX OTHOLLIEHUN MEXKITY
YUYHUTEJIEM U YICHHUKaMHU, CITOCOOCTBYIOIINX



§64
Maubie Tena CoTHEeYHOW CUCTEMBI.
3/98
§65
4/99 Crpoenue, uzinydenus u sBosonnst CoiHIla U 3BE3.
§66
Crtpoenue u 3Bosonus BeeneHnoii.
5/100
§66
6/101 | UToroasi KOHTPOJIbHasi padoTa
21102 AHanu3 KOHTPOJIbHOM paboTsl 1 Koppekuusa Y Y /[. O6o01enne u cucreMaTu3anus

3HaHU# 3a Kypc ¢usuku 7-9 kiaccon

MO3UTUBHOMY BOCIPUATHIO YUAITUMHCS TPEOOBaHUI 1
MpOCKO yUHUTes, MPUBJIECYCHUE UX K 00CYyXKaaeMOi
TeMe, aKTUBU3aLUU UX [T03HABATEIILHOM 1€ATEIbHOCTH




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®uzuka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHuk, 7 kiacc/ [lepoikun .M., IBanos A.U., AkunoHepHOe 00111eCTBO
«3narensctBO «lIpocBemienne»

» Gusuka: 8-i kacc: 6a30BbIN ypoBeHb: yueOHuUK, 8 kiacc/ [lepoikun U. M., BanoB A. U., AkIimonepHoe o0IIECTBO
«3narensctBo «lIpocsemienue»

» Gusuka: 9-i kacc: 6a30BwI ypoBeHb: yueOHuK, 9 knacc/ [lepeimkun M. M., I'ytauk E. M., BanoB A. U., [lerpoBa

M. A., AkimmonepHoe o6uiectBo «M3aatenscTBo «lIpocBenienue»

METO/IUYECKHUE MATEPUAJIBI IJISI YUUTEJIA
- Jlykamuk B.M. Coopuuk 3amau o gusuke. 7-9 xnaccol. — M.; [Ipocsemnienue, 2018

- I'pomuieBa O.M. KoHTposibHBIE U CAMOCTOATENBbHBIE pa0OTHI TI0 Gu3nKe 7-9 Kiacchl

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubmorexa IJOK












