[Tpunoxxenne k AOOIT OOO ¢ THP

YTBepxIeHo
[Tpuka3 nupexTopa MKOIbI
ot 02.09.2019 ITpuxa3z Ne 92
Konus
INPOI'PAMMA YUEBHOI'O ITPEJIMETA
«Dusuka»

7-9 Kjacceol

2015 ron



Paszngeua 1. llosicHUTEJILHASA 3aNIUCKA

Pa6ouas nporpamma no ¢usuke 7-9 kiaccos. st 6a30BOT0 YPOBHSI COCTaBJIeHA HA OCHOBE:

® OCHOBHOW aJanTUPOBAaHHOW 0Opa3oBaTEeNbHON MpOrpaMMe OCHOBHOTO OOIMIETO
obpazoBanmsi [ KOYKO «Ko3zenbckas mkosiaa — MHTEpHATY.

e apropckod mporpammbel E.M. I'yramka, A.B. Ilepeimkuna us cOopHuka «lIporpamMmsl muis
o0meoOpazoBaTeNibHbIX — yupekaeHuid. @Dusmka. ActpoHomms. 7-11  kmacce»\  cocT.
B.A.KoposuHn, B.A.Opnos. M.: [Ipocda, 2010r

e (enepalbHOMY TEPEYHIO Y4eOHHMKOB, YTBEP)KICHHBIX, PEKOMEHIOBAHHBIX (JOMYIICHHBIX) K
UCIIONB30BAaHUIO B 00pa3oBaTeNbHOM Ipolecce B  00pa30BaTEIbHBIX  YUPEIKACHHUSX,
peaTM3YIONIMX POrpaMMBI 00IIEro 00pa30BaHus;

e VYyebnoro mana OO0 'KOYKO «Ko3zenbckas mKoJia — MHTEPHATY.

Henu uzydyenus QUMK B OCHOBHOM LIKOJIE CIEIYIOIIHE:

YCBOCHHE YYAIIUMHUCS CMBICIA OCHOBHBIX MOHSATHI W 3aKOHOB (DM3HMKH, B3AUMOCBSI3H MEXIY
HUMU;

(dbopMUpOBaHHE CHUCTEMBbI HAYYHBIX 3HAHWHN O MpHUpoje, ee (PyHIAMEHTATBHBIX 3aKOHAX JJIs
MMOCTPOCHHUS MPeICTaBICHHS O GU3NYECKOM KapTHHE MHPA;

CUCTEMAaTH3aINs 3HAHUI 0 MHOTO0Opa3uu 00BEKTOB U SBIICHUH TIPHUPOJIBI, O 3aKOHOMEPHOCTSIX
MPOLIECCOB M O 3aKOHAaX (U3UKU M1 OCO3HAHMS BO3MOXKHOCTH Pa3yMHOTIO HCIIOJIb30BAHUS
JIOCTUKEHHU HAYKH B JAIbHEHIIEM PAa3BUTHH [IUBWIIN3ALINH;

dbopMupoBaHue YOEKICHHOCTH B MO3HABAEMOCTH OKPYXKAIOUIET0 MHpa U JOCTOBEPHOCTH
HAaYYHBIX METOJIOB €r0 U3YUCHUS;

OpraHMU3aLMs YKOJIOTHYECKOTO MBILIJIEHUS] M IEHHOCTHOI'O OTHOLLEHHS K IIPUPOJE;

pa3BUTHE TIO3HABATENIbLHBIX HMHTEPECOB M TBOPYECKUX CIOCOOHOCTEH yUalIuxcs, a TaKkKe
WHTEepeca K PaCUIMPEeHUI0 U YIIIyONeHUI0 (PU3UYEeCKHX 3HaHWA U BhIOOpa (pU3MKK KaK MpOGUIBLHOTO
npeamera.

Joctrxenue 1esneit odecrnedynBaeTcs pelieHneM CIeIyIONINX 3a/1a4:

3HAKOMCTBO yYalIUXCs C METOJIOM HAyYHOTO MTO3HAHMS M METOJIaMU UCCIIEIOBaHUSI 0OBEKTOB U
SIBJIEHUW IIPUPOLBI;

npuoOpeTeHNEe YYallUMHUCS 3HAHUH O MEXaHWYECKUX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX U
KBaHTOBBIX SIBIEHUSX, (DU3MUECKUX BEIMYUHAX, XapaKTEPU3YIOIIUX ITHU SBICHHUS,

dbopMHUpOBaHKE y ydalTUXCsl YMEHUW HAOII0aTh MPUPOIHBIC SIBJICHUS W BBHITIOJIHATH OIBITHI,
naboparopHbie pabOTHl M IKCIIEPUMEHTAIbHbIE HCCIEAOBAHUS C HCIOIb30BAHHEM H3MEPHUTENIbHBIX
MPUOOPOB, MHUPOKO MPUMEHIEMBIX B MPAKTHUUECKOU KU3HH;

OBIIQJICHHE YYAIIUMHUCS TaKUMU OOILICHAYYHBIMU TOHSITUSIMH, KaK MPHUPOJHOE SBICHUE,
SMITUPUYECKHA YCTAHOBJICHHBIA (aKT, mpodiieMa, THUNOTE3a, TEOPETHUYECKUU BBIBOJ, pE3YyJIbTaT
JKCIIEPUMEHTAIIbHON IIPOBEPKH;

MOHUMAaHWE YyYallUMUCS OTJIMYMNA HAyYHBIX JAHHBIX OT HEMpPOBEPEHHON HHGOpPMAIIIH,
[IEHHOCTH HAYKU 7Sl YAOBIETBOPEHHUS OBITOBBIX, MPOM3BOACTBEHHBIX M KYJIBTYPHBIX MOTpPeOHOCTEM
YEJI0BEKa.

Paznen 2. O0masi XapakTepucTUKa y4e0HOr 0 nmpeaMera

dusnka KaKk Hayka 0 HambOojee oOIMX 3aKOHAaX IMPHUPOJBI, BHICTYIAs B KAa4eCTBE y4eOHOTO
IpeaMeTa B IIIKOJIEe, BHOCHT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HaHHUN 00 okpyxkaromem mupe. OHa
pacKpbhIBaeT poJib HayKd B JKOHOMHYECKOM M KYJIBTYPHOM pa3BUTHH OOIIECTBAa, CHOCOOCTBYyET
(OpMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MHUPOBO33peHus. s pemeHus 3aaad (GpopMupOBaHUS
OCHOB HAyYHOTO MHPOBO33PEHUS, Pa3BHTHSI WHTEIUICKTYAJIBHBIX CIHOCOOHOCTEH M TO3HABATEIbHBIX
HUHTCPCCOB MIKOJIBHHUKOB B MPOLECCCC H3YUYCHUA (I)I/ISI/IKI/I OCHOBHOC BHHUMAHHC CJICAYCT YIACIATbH HC
nepezade CyMMBI TOTOBBIX 3HAaHHM, a 3HAKOMCTBY C METOJAAMH HAYYHOTO TMO3HAHUS OKPYKAFOIIETO
MHUpa, MOCTAHOBKE MpoOjeM, TpeOyoIUX OT YYaIlUXCS CAaMOCTOSTENBHOW NEATEIBbHOCTH IO HX
paspemieHnto. O3HaKOMIJIGHHE IIKOJIBHUKOB C METOJAMH HAYYHOTO TIO3HAHUS MPEIoIaracTcs



MIPOBOANTDH MPU U3YUYEHUU BCEX pa3/ieloB Kypca (GU3MKH, a HE TOJbKO IMPHU U3YYEHHH CIIELHUAIBHOIO
paznena «dusnka 1 GU3nYecKue METOAbl U3YUEHUS IPUPOJIBI.

['ymanuTapHoe 3HaueHHe (U3MKU KaK COCTaBHOM 4acTH oOIIero oOpa3oBaHUM COCTOUT B TOM,
YTO OHA BOOPY)KAET IIKOJIbHUKA HAYYHLIM MEeMmOOOM NO3HAHUs, TIO3BOJSIOUIUM IOJIYy4aTh
OOBEKTUBHBIE 3HAHHUA 00 OKpyXKawlleM Mupe. 3HaHHe (U3UYECKHX 3aKOHOB HEOOXOIMMO s
W3Y4YEeHUs XUMUH, Onosoruu, pusndeckoii reorpaduu, Texnonoruu, ObX.

Kypc ¢u3uku B mnpumepHOW mporpamme cpeaHero (MOJHOT0) oOmero o0pa3oBaHUS
CTPYKTypUpYyeTCsi Ha OCHOBEe (DM3MYECKUX TEOpUH: MEXaHUKa, MOJEeKylspHas (Qu3uKa,
AJIEKTPOAMHAMUKA, 3JIEKTPOMArHUTHBIE KOJICOaHUs U BOJIHBI, KBAHTOBas (PU3UKA.

OcobGenHoctrio npeamera «dusnka» B yueOHOM MIaHE 00pa30BaTEIbHON LIKOJBI SBISETCS U
TOT (paKT, YTO OBJIAJCHUE OCHOBHBIMU (PMU3NUYECKMMHU TOHATHSAMHM W 3aKOHAMU Ha 0a30BOM YpOBHE
CTaJI0 HEOOXOIUMBIM MPAKTUYECKU KaXKJIOMY YEJIOBEKY B COBPEMEHHOM KU3HU.

B nporpamme no ¢usuke ans 7(1-9 kiaccoB OCHOBHOM INKOJBI, COCTaBICHHONH Ha OCHOBE
(dbenepasibHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OMpEAeNieHbl TpeOOBaHMUS K
pe3yabTaTaM OCBOCHHUSI 00pa3oBaTEeIbHON MPOTrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMUs.

I[InanupyembiMu pe3yjbTaTaMu oOyueHus (GU3MKE B OCHOBHOM IIKOJIE SIBISIOTCS:

e c(hOPMHUPOBAHHOCTb MO3HABATEIBHBIX HMHTEPECOB, MHTEIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH yJanuxcs;

e yOEXIEHHOCTh B BO3MOXXHOCTH IO3HAHMS IMPHPOIBI, B HEOOXOAWMOCTH Pa3yMHOIO
UCIIONIb30BAaHUSl JOCTIKEHUI HAyKM W TEXHOJOTMHM JJs JalbHEWIIero pa3BUTHUS
YeJI0BEYECKOro OOIIecTBa, YBaXCHHE K TBOpPLAM HAyKH M TEXHHMKH, OTHOIIEHUE K
(dhU3HKe KaK JIEMEHTY 00IeUeI0BeUEeCKON KYIbTYPHI,

e  CaMOCTOSATEJILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

e TOTOBHOCTbH K BHIOOPY KU3HEHHOTO MMYTH B COOTBETCTBUH C COOCTBEHHBIMH UHTEPECAMHU
Y BO3MOKHOCTSIMY;

e MoTHBaIusi 00pa30BaTENIbHON MAEATEIbHOCTH UIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OpPUEHTHPOBAHHOTO MOAX0/1a;

e (QopmupoBaHUE IIEHHOCTHBIX OTHOILIEHHUH APYT K IPYTY, YUYUTENI0, aBTOPaM OTKPBITHIA
1 M300peTeHMIA, pe3yIbTaTaM 00yICHHS.

e OBJIQJICHHE HABBIKAMH CaMOCTOSITEIBHOIO MPUOOPETEHHSI HOBBIX 3HAHHM, OpraHu3aIiu
y4eOHOI N1esATeNbHOCTH, TOCTAHOBKH IIEJICH, IIaHUPOBAHMS, CAMOKOHTPOJISI U OLIEHKU
pE3yNbTaTOB CBOEU JEATENBHOCTH, YMEHHSIMH TNPEABUAECTH BO3MOXKHBIC DPE3yJIbTaThl
CBOMX JICHCTBHUH;

e TMOHUMaHHE PA3TUUYUA MEXKIY UCXOAHBIMU (DaKTaMU U THIIOTE3aMU I UX OOBSICHEHHUS,
TEOPETUUYECKUMH MOJENISMU U pEAIbHBIMU OOBEKTaMH, OBJIAJCHHUE YHUBEPCAJIbHBIMU
y4eOHBIMU JIEHCTBUSMHU Ha MpHUMepax TUIIOTe3 Ui OObSICHEHUS M3BECTHBIX (aKTOB U
AKCIIEPUMEHTAJIbHONW IPOBEPKHM BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHUECKUX
MOJIeJIel TIPOIIECCOB WIIH SIBJICHU;

e (opMupoBaHHE YMEHUI BOCIPUHUMATD, IEpepadaThIBaTh U MPEABIBIATH HHPOPMALIUIO
B CIIOBECHOM, 00pa3HOi, cuMBOJIMYECKON (popmax, aHANIM3UPOBATh U MepepadaThiBaTh
MOJyYeHHYI0 MH()OPMAIMIO B COOTBETCTBHH C TIOCTABJICHHBIMHU 33/1a4aMHU, BBIJICISATH
OCHOBHO€ COJIep’)KaHHWE TMPOUYMTAHHOTO TEKCTa, HAaXOJUTh B HEM OTBEThl Ha
[IOCTaBJIEHHBIE BOIPOCHI U U3JaraTh €ro;

e MpuOOpETeHHE OMbITA CAMOCTOATEIHHOTO MOMCKA, aHalu3a U oTOopa MH(OpPMAIUH C
UCTIOJIb30BAaHUEM Pa3IMYHBIX HMCTOYHUKOB M HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHUH
JUTSI pEIIeHUs TTO3HABATENIbHBIX 3a/1a4;

e pa3BUTHE MOHOJOIMYECKON M JUAJIOTMYECKON pedH, yMEHUs BbIPA)KaTh CBOU MBICIU U
CHOCOOHOCTH BBICITYIIMBATh cOOECEeHUKA, TOHUMATh €ro TOYKY 3pEHHUs, MpHU3HaBaTh
IIPAaBO APYroro 4eJoBeKa Ha NHOE MHEHUE;

e OCBOCHHE TMPUEMOB JEUCTBUH B  HECTAHAAPTHBIX  CHUTYyallMsIX, OBIIAJCHHE
ABPUCTUYECKUMU METOJaMH PEIICHUs TPOOIeM;

e (QopmupoBaHue yMeHHU paboOTaTh B TPYMIE C BHIOJHEHUEM PA3IUYHBIX COLUATHHBIX
pOJICH, IPEICTABIATh U OTCTauBATh CBOM B3TJISIBI U yOSKICHHS, BECTU JUCKYCCHIO.
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3HAHUS O TMPHUPOJE BAKHEHIINX (U3MYECKUX SBJICHUI OKPYXKAIOIIEro MHpa H
MOHUMaHHE CMbICIIA (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUYECHHBIX SBJICHHA;
YMEHHS TI0Jb30BAThCS METOJAMHM HAyYHOT'O HCCIEAOBAaHUSA SBJICHUM MPUPOMBI,
NPOBOJUTHh HAOJNIOJIEHHS, MJIAHUPOBATh M BBHIMOJHATH HKCHEPUMEHTHI, 00padaThIBaTh
pe3yNbTaThl U3MEPEHUH, MPEACTaBIATh PE3yIbTaThl U3MEPEHUM C MOMOIUIbIO TaOuIl,
rpadukoB U GopMys, OOHAPYKHUBATH 3aBUCUMOCTH MEX1Y (PU3NYECKUMHU BETMUMHAMH,
OOBSICHATh TOJNYYEHHBIE PpEe3yJbTaTbl M JeJaTh BBIBOJbI, OLIEHUBATh I'PAHMIIBI
[IOTPELIHOCTEN pe3yIbTaTOB U3MEPEHUN;

MOHMMAaHHE U CHMOCOOHOCTh OOBSCHITH Takue (M3NYECKHE SBICHHS, KaKk CBOOOIHOE
najieHue TeJl, KojeOaHusT HUTSAHOTO M TPYKUHHOTO MASTHHUKOB, aTrMoc(epHoe
JaBlieHWe, IUlaBaHue Ted, Juddy3us, OonplIas CKAMAEMOCTb TIa30B, Majas
C)KMMAae€MOCTh KHJKOCTEH W TBEPABIX TeEJ, MPOLECChl HCHApEHHUs U IUIaBJICHUS
BELIECTB, OXJIAXKACHUE JKUIKOCTH NPU HUCIAPEHHUH, U3MEHEHHME BHYTPEHHEW JHEpruu
Tela B pe3ysbTare TeIionepeaadyd WM pabOThl BHEIIHUX CHJI, AJIEKTpU3alus Tel,
HarpeBaHue IPOBOJHUKOB DJIEKTPUUECKUM TOKOM, DJJIEKTPOMAarHMTHas WHIYKLUSA,
OTPaXEHUE U IPEIOMJICHUE CBETa, JHMCIEPCHsS CBETA, BO3HUKHOBEHHUE JIMHENYATOIO
CIIEKTPA U3JIyYEHUS;

YMEHHUE U3MEPSTh PACCTOSHUE, ITPOMEKYTOK BPEMEHH, CKOPOCTb, YCKOPEHHE, Maccy,
CHJTy, UMITYJIbC, PA0OTY CHJIbI, MOIIHOCTb, KUHETUYECKYI0 SHEPIHI0, MOTEHLIUAIbHYIO
SHEPTUI0, TEMIIEPATYPY, KOJIUYECTBO TEIUIOTHI, YACIBHYIO TEINIOEMKOCTb BEIECTBA,
YAEIBHYIO TEIUIOTY IIJIABJICHHS BEILECTBA, BIAXKHOCTh BO3yXa, CHIIY JIEKTPHYECKOIO
TOKA, DOJIEKTPUYECKOE  HANPSKEHHE,  DJICKTPUYECKMM  3apsll,  JJIEKTPUYECKOE
COIIPOTHUBIIEHHE, (POKYCHOE pacCTOsSHUE COOMparolleld JMH3blI, ONTHYECKYI CHILY
JIMH3BI,

BIQJICHAE  DKCIEPUMEHTAJIbHBIMA  METOJAMH  MCCIEJOBAaHMA B IIpolecce
CaMOCTOSITEJIbHOTO  M3Y4YEHMsI 3aBHCHUMOCTH IPOMJEHHOTO IIyTH OT BPEMEHH,
YAJIUHEHUS NPYKUHBI OT MPUIOKEHHOW CHIIBI, CHJIBI TSKECTH OT MAacChl Teja, CHUJIbI
TPEHMs CKOJBXCHHS OT IUIOIIAJU CONPUKOCHOBEHHS TE€N M CHJIBl HOPMAaJIbHOIO
JaBJICHHS, CHIBl ApxuMmena OT 00bEMa BBITECHEHHON BOJBI, MEpHOJa KOJICOAHHIA
MasiTHUKa OT €ro JJUHbI, 00béMa raza OT AABICHMS IIPHU MOCTOSIHHOHM TemmepaType,
CWJIBl TOKAa HAa Y4YacTKEe LENU OT JJIEKTPUYECKOTO HANPSLKEHUS, DJIEKTPUYECKOIO
CONIPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAHM IIONEPEYHOr0 CEYEHUs U
MaTepHala, HalpaBiIeHUs MHIYKIIMOHHOTO TOKa OT YCIOBHH ero BO30OyXICHHs, yria
OTpa)KCHHUs OT yIJla MaJCHUs CBETa;

MIOHUMaHHME CMBICIA OCHOBHBIX (DM3MUECKUX 3aKOHOB: 3aKOHOB JWHaMHMKH HbloTOHa,
3aKOHa BCEMHUPHOIO TATOTEHUSs, 3akoHOB Ilackans u Apxumena, 3aKkoHa COXpaHEHUS
UMITYJIbCA, 3aKOHA COXPAaHEHUS DHEPIHM, 3aKOHA COXPAHEHMsI DJIEKTPUUECKOTO 3apsaa,
3akoHa Oma a5 yyacTka 1en, 3akoHa J[xoyns—JleHnia — 1 ymeHue npumMeHsTh UX
Ha MPAKTHKE;

YMEHHUS TPUMEHATh TEOPETUYECKHE 3HaHUS MO (HU3UKEe Ha MPaKTHKE, pelaThb
¢du3nUeckre 3a1a4M ¢ UCTIOJIb30BAaHUEM MOTyYCHHBIX 3HAHHIA;

BJIAJICHHUE DPAa3sHOOOPA3HBIMH CIIOCOOAMHU BBINOJHEHHUS pPACUETOB I HAXOXKACHUSA
HEU3BECTHOM BEJIMYMHBI B COOTBETCTBMM C YCJIOBHUSMM IIOCTaBJIECHHON 3aJadyd Ha
OCHOBAHUU MCIIOJIb30BaHMsI 3aKOHOB (PU3HKH;

NOHUMaHWE TNPHUHLMIA JEHCTBUS MAallMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, C
KOTOPBIMH KaXJIbIil YEJIOBEK IIOCTOSIHHO BCTPEYAETCS B IOBCETHEBHOM KHU3HU, A TAKKE
croco0oB o0ecnieueHus 0€30MacHOCTH MPU UX UCTOJIb30BaHUY;

YMEHHE MPUMEHATh IOJIY4YEeHHbIE 3HAaHUA [UId OOBACHEHMS MNpHUHIMIA JeHcTBUSA
BAKHEWIIINX TEXHUYECKUX YCTPOMCTB;

YMEHHE HCIIOJIb30BAaTh IIOJIyY€HHbIE 3HAHMS, YMEHHS M HaBBIKM Ul pEIIeHUs
MPAaKTUYECKHUX 337a4 MOBCEIHEBHOM JKU3HHU, 00ecredeHns: 6e30MacHOCTH CBOEH KM3HH,
PalMOHAIIBHOTO PUPOIOIIONIB30BAHUS U OXPAaHbI OKPYXKAIOIIEH CpeIbl
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IleHHOCTHBIE OpPHEHTHPBI CO/lep:KAHUS Kypca (PU3UKH B OCHOBHOM IIKOJE ONPEAEIIOTCS
cnenupuKoil pu3nku kak Hayku. [ToHsATHE «lIeHHOCTHY» BKIIIOYAET €AMHCTBO OOBEKTUBHOTO (caM 00b-
€KT) M CYOBEKTHBHOro (OTHOIIEHHE CYyOBEeKTa K OOBEKTYy), MOITOMY B KauyecTBE IIEHHOCTHBIX
OpUEHTHPOB (PHU3MUEeCKOro 00pa30BaHMs BBICTYMAIOT OOBEKTHI, H3ydyaeMble B Kypce (GU3HMKH, K
KOTOPBIM y ydaumxcsi (opMUpyeTcs LIEHHOCTHOE OTHOIIeHHe. [Ipu 3ToM Beayllyio pojib MIparoT
MO3HABATENIbHBIE IIEHHOCTH, TaK Kak JaHHBIA y4yeOHBIH NpeIMeT BXOIUT B TPYIIY MPEIMETOB
[I03HABATEJIBHOTO 1IKJIA, [VIaBHAS LIE1b KOTOPHIX 3aKJII0YAETCsl B U3YYEHUU IPUPOJIBI.

OCHOBY MNO3HABATENBHBIX ILICHHOCTEM COCTABIIAIOT HAy4dHbIE 3HAHUSA, HAYYHBIE METOIBI
MO3HAHUs, a IICHHOCTHAs OpHEHTalus, (opMupyemas y ydyalmuxcs B INpolecce M3y4YeHUs (PU3HKH,
IIPOSABIIACTCS:

e B I[IPU3HAHMM ILEHHOCTM HAyYHOTO 3HAHMSA, €ro NPAKTHUUYECKONM 3HAYUMOCTH,

JIOCTOBEPHOCTH;
® B OCO3HaHMHU LIEHHOCTH (PU3NYECKUX METOJIOB UCCIIEOBAHUS JKUBOW U HEXKUBOW IIPUPOABI;
e B IIOHMMaHUM CJIOXKHOCTM UM NPOTUBOPEYMBOCTU C€aMOro IpolLecca IO3HAHHA Kak
M3BEUHOIr0 cTpeMileHus K Mcrune.

B kauectBe OOBEKTOB LIEHHOCTH Tpylda U ObITa BBICTYNAIOT TBOpUYECKas CO3MJATeNIbHAs
JeSITeIbHOCTb, 3/J0POBBII 00pa3 )KM3HHU, a LIEHHOCTHAsI OPUEHTALIUS COJIepKAHUS Kypca (PU3UKU MOXKET
paccmaTrpuBaThCs Kak pOpMHUpPOBAHUE:

®  YBaXUTEJIBHOIO OTHOILIEHUS K CO3UAATEIbHON, TBOPYECKON JEATCIBHOCTH;

® [IOHMMaHHU HEOOXOTUMOCTH 3(PPEKTHUBHOTO U OE30MACHOI0 HCIOJIb30BAHUS Pa3IMYHBIX

TEXHUUYECKUX YCTPOMICTB;
e OTPeOHOCTH B O€3yCIOBHOM BBHITIOJTHEHUH MPAaBHUJI 0€301TaCHOTO MCIIOIb30BAHUS BEIIECTB
B [TIOBCEIHEBHOM JKU3HH;

® CO3HATEIBHOrO BBIOOpa OyayIeit mpodeccuoHaNbHOM AesITeTbHOCTH.

Kypc ¢usuku obaanaer BO3MOKHOCTAMH U1 (POPMUPOBAHHUS KOMMYHHKATHBHBIX IIEHHOCTEH,
OCHOBY KOTODBIX COCTaBJISIFOT MPOIECC OOIIEHUs, TpaMOTHas pedb, a LIEHHOCTHAs OpUEHTAlUs Ha-
IIpaBJI€HA Ha BOCIIUTAHUE Y yUYaIIUXCS:

® [PaBWIBHOI'O UCIOJB30BaHUs (PU3MUECKON TEPMUHOIOTUU U CUMBOJIMKHY;

e [OTPeOHOCTH BECTHU JUAJIOT, BHICIYIINBATh MHEHUE ONIIOHEHTA, Y4aCTBOBATh B AUCKYCCHUH;

e CrocOOHOCTH OTKPBHITO BBIPaXKaTh U apryMEHTHUPOBAHHO OTCTAaUBAaTh CBOIO TOUKY 3PEHUSI.

Jannas paboudass mporpaMma COCTaBJeHa Ha OCHOBE aBTOPCKOW mporpammbl «®Pusmka 7-9
KJIacChD», aBTopamu Kotopol sasisitorcss A.B.Ilepeimikun, E.M.I'yTuK. npenogaBanue pacCuuTaHo Ha
paboty mo yueOHuKam:«®Pusmka 7 kiacc», aBTop llepeimkun A.B.; «®usuka 8 kmaccy, aBTOp
[leppimkna A.B.; «®wusuka 9 xmaccy, aBtop Ileppimkun A.B., I'ythuk E.M. BwiGop mannHOM
IpOrpaMMbl MOTHBUPOBAaH TEM, 4YTO OHA KOHKPETH3UPYET COAEpKAHHE IPEIAMETHBIX TEM
00pa30BaTeNBPHOIO CTAaHAAPTA, JAeT pacupeiencHue Y4eOHbIX 4YacoB IO pasjesaM  Kypca,
[IOCJIEIOBATEIBHOCTD U3YUEHHs pa3fesioB (PU3UKU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3eH, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX OCOOECHHOCTEH ydallMXcs, OIpeesseT
MUHMMaJIbHBI ~ HA0Op JEMOHCTPALIMOHHBIX  ONBITOB, Ja0OpaTOpHBIX pabdoT, KaJeHIapHO-
TEMaTUYECKOE INIAHUPOBAHUE Kypca.

PA3AEJ 3. MECTO IIPEJIMETA B YYEBHOM IIVIAHE
KonngectBo wacoB: 7 xmacc—105 wacoB mpu 3 wacax B Hememo, 8 kinacc—/0 vyacoB mpu 2 vacax B
Heneno, 9 kiacc—68 JacoB mpu 2 yacax B Hemelnto, UTOro 243 4acoB it 00s3aTENBHOTO U3YYCHUS
(hM3HUKYM HA CTYIIEHU OCHOBHOTO 00IIIero 00pa3oBaHusl.

Kypc nHaumHaercs c BBEIEHHsA, MMEIONIETO METOJOJOTHYECKHM Xapakrtep. B HeM naercs
MIpeJICTaBJICHUE O TOM, YTO HM3ydaeT ¢pusuka (puandeckue BICHUS, IPOUCXOASIINE B MUKPO-, MaKpO-
U MeramHpe), paccMaTpHUBAIOTCS TEOPETUYECKUM U OKCIEPUMEHTAIbHBIA METOJbl U3Y4YCHUS
(bU3UYEeCKUX SIBIICHUHA, CTPYKTypa (U3HUECKOro 3HAHHS (TOHATHS, 3aKOHBI, TEOPHH). Y CBOCHHE
MaTepuanga dTOW TeMbl OOECIeUeHO MPEIIISCTBYIONICH MOATOTOBKOW YYalUXCs MO MaTeMaTHKE W
MIPUPOIOBEICHHIO.



3areM HU3Yy4aroTCsl SIBJICHHUS MaKpOMHpa, OOBSICHEHHE KOTOpPbIX HE TpedyeT NpUBICUYECHUS
3HAaHUH O CTPOCHHUHU BCUICCTBA (TeMBI «MexaHnueckue SIBJICHUAY, ((BBYKOBI)IG SABJICHUSD), «CBeTOBLIE
sBieHus»). Tema «llepBoHAauaNbHBIE CBEACHHUS O CTPOCHHM BEIECTBA» MPEANIECTBYET H3YYCHUIO
SIBJICHHUM, KOTOPhIE OOBSCHAIOTCS HA OCHOBE 3HAaHMI O CTPOSHWH BelecTBa. B Hell paccMaTpuBaroTCs
OCHOBHBIEC TOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOpUH, KOTOpPBIE 3aTeM HCHOIB3YIOTCS MpHU
00BSICHEHUHN TEIJIOBBIX ﬂBHeHI/II\/'I, MEXaHNYECKHUX U TEIUIOBLIX CBOWCTB ra3os, )I(HJIKOCTGﬁ " TBEPABIX
TeN.

W3ydeHue 3/eKTpUUECKUX SIBJICHUM OCHOBBIBAETCS HAa 3HAHUAX O CTPOCHUU aTOMa, KOTOphIE
NOPpUMCHAIOTCA HaJICC I OGLHCHGHI/IH QJICKTPOCTATHYCCKUX U IJICKTPOMATHUTHBIX HBHCHHﬁ,
ANEKTPUYECKOTO TOKA U MPOBOJIUMOCTH PA3IMUHBIX CPE/I.

Takum oOpazom, B 7—S8 Kiaccax ydaluecs 3HaKOMATCS ¢ HanboJyiee pacipOCTpaHEHHBIMU H
JNOCTYMHBIMU JJI1 WX TOHMMAaHUA (QUIUYECKUMH SBICHUSIMH (MEXaHHMYECKHMMH, TEIUIOBBIMH,
QJICKTPUYCCKUMH, MAaIrHUTHBIMU, 3BYKOBLIMH, CBCTOBLIMI/I), CBOIICTBaMH TEJI U ydyaTtcAa 06’LSICHSITI> Hux.

B 9 knacce uzyqarorcs 6osee cioxxkHble GU3HUECKUE SBJICHHUS U 00JIee CIOKHBIC 3aKOHBI. Tak,
ydqamuecCss BHOBb BO3BPAlIAOTCA K U3YYCHHIO BOIIPOCOB MCXAHWKHU, HO HAa JAHHOM 3TallC MCXaHHUKa
Mpe/icTaBjIeHa Kak [elocTHas pyHIaMeHTalbHas (pru3nueckas Teopus; MPeayCMOTPEHO U3YUEHHE BCEX
CTPYKTYPHBIX JJIEMEHTOB JTOM TEOPUH, BKIIOYas 3aKOHbl HBIOTOHa M 3aKOHBI COXPAHECHMUS.
OO6cyxnaloTcsi TpaHHUIbl MPUMEHUMOCTH KJIACCHMYECKONM MEXaHUKH, €€ OObSICHUTEIbHbIE U
npenckazaTenbHble  (QYHKIUU. 3areM cieayer Tema «MexaHudecKne KoleOaHusT W BOJHBD),
MO3BOJIAIONIAs TOKa3aTh MPUMEHEHHE 3aKOHOB MEXAaHHWKHM K aHalu3y KojeOaTeabHBIX M BOJHOBBIX
MPOIIECCOB M co3jaronias 0a3y A M3Y4YeHHs DIIEKTPOMArHUTHBIX KoJeOaHWM M BOJMH. 3a TeMoW
«ONEeKTpOMAarHUTHbIE KOJIEOAHUS U BOJIHBD) CIEAyeT TemMa «DJEMEHTbl KBAaHTOBOW (UMUK,
CoJlep’)KaHUE KOTOpOM HampaBiIeHO Ha (OpMHpOBAaHUE Y YYAIIUXCS HEKOTOPHIX KBAHTOBBIX
MIPe/ICTAaBICHUI, B YaCTHOCTH, MPEACTABICHUH O Ayalnu3Me M KBAHTOBAHUU KaK HEOTHEMIIEMBIX
CBOMCTBaX MUKPOMHUPA, 3HAHHUI 00 OCOOEHHOCTSAX CTPOCHHUS aTOMa U aTOMHOTO sI/ipa.

3aBepiiaeTcst Kypc Temoi «BceneHnHas», Mo3Bositoniei copMupoBaTh y y4alIuXcs CUCTEMY
ACTPOHOMHUYECKUX 3HAHUI U TIOKA3aTh JIeWCTBUE (PU3MUECKUX 3aKOHOB B METaMUpe.

Kypc ¢usmkum HOCHUT 3KCIEpUMEHTANIbHBIA XapakTep, MO3TOMY OOJbIIOE BHUMAHHE B HEM
yIIeJICHO JEMOHCTPAIIMOHHOMY SKCIIEPUMEHTY M MPAKTHYECKUM paboTaM ydamuxcs, KOTOPbIE MOTYT
BBITIOJHATHCS KaK B KJlacce, Tak U A0Ma.

PA3JIEJI 4. COAEP’ KAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC
(105 4, 3 u B HEJIEJIIO)

|. BEAEHUE (5 u)
IIpenmer u Meronpl (GU3MKU. OKCHEPUMEHTAIBHBIA METOJ| H3ydeHHMs Npupoisl. M3mepeHue
¢usnueckux BenmmumH. llorpemHocts um3Mepenusi. OOoOmIeHHE pe3ylbTaToOB  AKCHEPUMEHTA.
Habmonenue mpocreifimux sBIEHUN M MPOLECCOB HNPUPOABI C IOMOUIbIO OPraHOB YYBCTB (3pEHHS,
ciyxa, ocsizaHus). lcmonb3oBaHME NPOCTEHIIMX M3MEPUTEIbHBIX NpuOOpoB. (CxeMaTudeckoe
n300pakeHe ONbITOB. MeTo bl MOy4YeHUs 3HaHUH B (puznke. OuU3MKa U TEXHUKA.
@®poHTanpHas 1abopaTopHas paborTa.
1 .Onpeoenenue yenvl Oenenus uzmMepumenbHo20 npuobopa.

Il. IEPBOHAYAJIbHBIE CBEAEHN A O CTPOEHNU BEIIECTBA. (7 yacos.)

I'mnore3a o quckpeTHOM cTpoeHuu BeniecTBa. MoseKysbl. HenpepbIBHOCTE M XaOTUYHOCTD JIBHYKEHUS
yactul BeuiectBa. Juddysus. bpoyHoBckoe nemxenue. Moaenu raza, )KHJIKOCTH M TBEpAOro Telna.
B3anMopeincTBue 4vacTul] BewlecTBa. B3auMHOE NPUTSIKEHME M OTTAJIKMBAHME MOJeKyn. Tpu
COCTOSIHMS BELICCTBA.

®DpoHTanbHas 1aboparopHas padora.

2H3mepenue pazmepos manivlx med.

I1l. B3BAUMOJIEMCTBUE TEJI (29 uaco.)



Mexannyeckoe ABHkeHue. PaBHoMepHOe U He paBHOMepHoe ABmkeHue. CkopocTb. Pacuer mytu u
BpeMeHn JBWkeHHdA. Tpaekropus. llpsmonuneiiHoe nBmxenue. BsaumoneiictBue ten. Mueprus.
Macca. [TnotHOCTh. M3Mepenne Macchl Tena Ha Becax. PacueT macchl M 00beMa IO €ro MJIOTHOCTH.
Cwia. Cunbl B NIPUPOJE: TATOTEHMS, TSKECTH, TPeHUs, ynpyroctu. 3akoH I'yka. Bec tema. Cs3b
MEXIy CHUJION TSKECTH U Maccol Tena. Junamomerp. CiokeHue JBYX CHJI, HAaIIPaBJICHHBIX 110 OAHOMN
npsimoid. Tpenue. Yrpyras nepopmanus.

@poHTanbHas 1aboparopHas paboTa.

3.H3mepenue maccol mena Ha poluadiCHbIX 6€CaXx.

4.U3mepenue obvema mena.

5.0npeoenenue nnomnocmu meepoozo sewecmsa.

6.1 padyuposanue npysicunbl U usMepeHue cui OUHAMOMEMPOM.

Kontponbnas padota Ne 1.

Konrtponsnas padora Ne 2.

IV. TABJIEHUE TBEPJIbIX TEJI, )KMIKOCTEHN 1 I'A30B. (32 uaca)

Hasnenue. OnbiT Toppuuemn. bapomerp-anepous. ATMochepHoe 1aBlieHHe Ha Pa3IMYHBIX BHICOTAX.
3akoH Ilackans. CriocoObl yBenuyeHHMs W yMeHbLIeHHsS naBieHus. [laBnenue rasa. Bec Boszmyxa.
Bosnymnas o6omouka. Msmepenne atmocdeproro napieHus. ManomeTpsl. [lopiuiHeBoO KUIKOCTHBIN
Hacoc. [lepenava naBneHus TBEpABIMU TEIaMH, KUIKOCTSIMHU, Ta3aMu. JlelicTBHE KUJIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX Teso. Pacder maBiieHust >KUIAKOCTH Ha AHO M CTeHKH cocyaa. CooOmiaromue
cocyabl. ApxumenoBa cwia. I'mapaBmuueckudt mnpecc. IlnaBanme Ten. IlnaBaHume cCynos.
Bo3ngyxonnaBanue.

DpoHTaNBHAs TabopaTopHas padoTa.

7. M3mepenue soimankusaroujeli Cuivl, Oeticmsyoweti Ha NO2PYHCeHHOe 8 HCUOKOCMb Meio.
8.Buisacnenue ycnosuil n1aganus mena 8 #CUOKoCmu.

Kontponbnas padora Ne 3.

Konrtponsnas padora Ne 4.

V. PABOTA 1 MOUIHOCTb. DHEPT' M. (23 yaca.)

Pabora. MomtHocts. DHeprus. Kunetndeckas sHeprus. [loTeHmanpHas 2HEprus. 3aKOH COXPAaHCHHS
MexaHndyeckon sHeprud. IIpocteie Mexanusmsbl. KIIJI mexanusmoB. Peruar. PaBHOBecue cui Ha
peruare. MomMeHT cuiibl. Poryarm B TexHuke, ObITy u mpupoje. [IpumeHeHune 3akoHa paBHOBECHS
pbiyara k 01oKy. PaBeHCTBO paboT MpW MCHOIB30BAHUU MPOCTHIX MEXAHU3MOB. «30J0TOE MPABHIION
MEXaHUKH.

@poHTanbHas 1abopaTropHas padora.

9. Buiscnenue ycnosus pagnosecus pviuaza.

10. Onpeoenenue KIIJ] npu nooveme no HakIOHHOU NIOCKOCHIU.

Kontponbnas padota Ne 5.

VI.UTOI'OBOE ITOBTOPEHUE . (9 yacoB)

8 KJIACC
(70 gacoB, 24aca B HEJETIO)

|. TEITJIOBBIE SIBJIEHUS (22 vaca)

Buytpennsis sHeprus. TeruioBoe aBwkeHue. Temmeparypa. Temnonepenaua. HeoOGpatumocThb
mporecca terionepeaadn. CBsi3p TEMIEPATyphl BEIIECTBA ¢ XAaOTUYCCKUM JIBIKEHUEM €r0 YaCTHII.
CrocoObl M3MeHEeHUs BHYTpPEHHEW 3Hepruu. TemnonpoBoAHOCTb. KonnyecTBO TemnoThl. Y aenbHas
TEIIOeMKOCTh. KoHBekuusi. M3mydeHne. 3aKOH COXpaHEHHUS HSHEPrUM B TEIUIOBBIX IPOIECCaXx.
[InaBnenue u KpuctauU3anus. Y AelbHas TEIIOTA IJIaBieHus. [’ paduk MaBieHus U OTBEPICBAHUS.
[IpeoOpa3oBanre HSHEPrUM MPH M3MEHEHUSX arperaTHoro COCTOSIHHSI BeliecTBa. lcmapeHwe W
KOHJCHCAlUsA. YJAenbHas TeIIoTa MapooOpazoBaHusi U KoHAeHcanuu. PaboTta mapa u rasa mpu
pacmmpenun. Kunenue >xuakoct. BiiaxkHOCTH BO3myxa. TeIUIOBBIC IBUTATEIH. DHEPTHS TOILIMBA.
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VYnenbHas TeminoTra cropaHus. ArperatHble coctosiHus. [IpeoOpazoBaHue SHEpPruuM B TEIJIOBBIX
neuratensx. KITJI TermmoBoro aurarens.

@dpoHTanbHas 1aboparopHas paboTa.

1. Cpagnenue konuvecme meniomol npu CMeUWUBAHUU 800bl PASHOU MeMNepamypbi.

2.M3mepenue yoenvHol menioemMKocmu meepoo2o mead.

KonTponbnas padora Ne 1.

Konrtponsnas padora Ne 2.

[1.OJIEKTPUYECKUE SABJIEHU . (28 yacos)

DINeKTpu3alus Tel. DIeKTpudeckuil 3apsan. B3ammoneiicTBue 3apsaoB. J[Ba BHIA 3IEKTPHYECKOTO
3apsaa. JIMCKpEeTHOCTh JJIEKTPUUECKOro 3apsifia. ODJIEKTPOH. 3aKOH COXPAHEHMsI DIIEKTPUYECKOIO
3apsana. OJJeKTpudeckoe rmose. JnekTpockorn. CrtpoeHue atoMoB. OOBICHEHHE DJICKTPUUYCCKUX
sBieHU. [IpOBOMHUKM W HENPOBOJHUKU 3JIEKTpUYeCTBA. J[eMCTBHE DIEKTPUYECKOrO IIOJIS Ha
aNeKTpuueckue 3apsiabl. [IOCTOSHHBIA BIEKTpUUECKUA TOK. VICTOYHHMKM 3JIEKTPUUYECKOTO TOKa.
Hocurenu cBOOOHBIX IEKTPHUECKUX 3apsI0B B METaIaX, )KUJKOCTAX M ra3ax. DJIeKTpHUecKas IeTb
u ee coctaBHble yacTu. Cuna Toka. EauHunbl cuimbl Toka. AMmepmetrp. M3mepeHue cuiibl TOKa.
Hanpsokenne. Ennnannel Hanpsoxenus. BonstmeTp. 3mepenue HanpskeHUs. 3aBUCUMOCTb CHJIbI TOKA
oT Hanpsbkenus. ConpotupieHue. Equnuiipl conpoTuBiieHus. 3akoH Oma Jyisl y4acTKa 3JIEKTPUUYECKOM
nenu. Pacuer compoTuBiIeHUs IIPOBOJHUKOB. Y IenbHOE conpoTtusicHue. [Ipumepbl Ha pacuer
CONPOTHUBIICHUS NPOBOJHUKOB, CWJIBI TOKa M HampsbkeHus. Peocratsl. IlocnenoBatenbHOe U
NapajuleJIbHOE COEJUHEHHE MPOBOJHUKOB. JleHcTBUS 3nekTpuyeckoro Toka 3akoH J[koyns-JIenna.
PaGora snexTpuyeckoro Toka. MOIMIHOCTb 3JEKTPUYECKOTO TOKa. EAMHUIIBI paboThI 3JIEKTPHUUECKOTO
TOKa, IPHUMEHsAEMble Ha NpakTHKe. CUETUYMK DJIEKTPUUYECKOW BSHEpPruu. OJIEKTPOHArpeBaTeIbHbIC
npubopel. Pacyer anekTtposHepruu, mnoTpebiseMoilt  ObiToBhIMH — mpubOopamu. HarpeBanue
IIPOBOJHUKOB AJIEKTPUYECKUM TOKOM. KOJIMYECTBO TEIIOTHI, BBIAEISIEMOE MPOBOJHUKOM C TOKOM.
Jlamna HakanuBanus. Kopotkoe 3ambikanue. Ilpenoxpanurenu.

@poHTanbHas 1aboparopHas padora.

3.Cbopka snekmpudeckou yenu u usmepenue CUibl MoKd 6 ee pasiuidHblX Y4aCmKax.

4. H3mepenue HanpajiceHus Ha pasiudHbIX Y4acmKax 91eKmpuiecKol yenu.

5. Pezynuposanue cunvt moxa peocmamonm.

6.H3mepenue conpomugnenus nNpoOBOOHUKA C NOMOWBIO aMnepmMempa U 601bmmempa.

7. Mzmepenue pabomol u MOWHOCMU 2EKMPULECKO20 MOKA 8 JJIeKMPUUECKOU TamMne.

Kontponsnas padora Ne 3.

1. 2JIEKTPOMATI'HUTHBIE ABJIEHU A (5u)

MarnutHoe nosne. MarHuTHoOe 1oJie IpsIMOro Toka. MarHuTHbIe TMHUM. MarHuTHOE MoJIe KaTyIIKU C
TOKOM. [IpumeHeHue 3yeKkTpoMarHuToB. llocTosiHHBIE MarHuThl. B3anMoIeicTBHE NOCTOSTHHBIX
MarHuToB. MarHuTHoe mosie 3eMiId. DNeKTPOMArHut. J[elicTBUE MAarHUTHOTO IOJS Ha IMPOBOJHUK C
TOKOM. DJIEKTPUUECKUNA TBUTATENb.

IV. CBETOBBIE ABJIEHUAL. (9 yacos)

Wctounuku cBera. [IpsMoininHeliHOe pacipoCTpaHeHue, OTpaykeHUe U npeaomiieHue ceeta. Jlyd. 3akon
oTpakeHus cpera. [lmockoe 3epkano. JIuuza. OnTuyeckas cuiia JTuH3bL. M300pakeHue maBaemoe
nuH30M. M3MepeHne (QOKyCHOro paccTosHUs cobuparomiei JymH3bl. Onrtudeckue mpubopbl. [na3 u
3penue. OukH.

®poHTanpHas JadbopaTopHas padora.

8.1lonyuenue uzobpasicerus ¢ NOMOWbIO TUH3LL.

Kontponsnas padora Ne 4.

V.UTOI'OBOE IIOBTOPEHUE . (6 4acoB)

9 KJIACC
5 (68 uacos, 2 yaca B HEJIEITIO)
|. BAKOHBI B3AUMOAENCTBUS U IBUOKEHIM S TEJL (24 vaca)
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Martepuanbhas touka. Tpaekropus. Ckxopoctb. Ilepememenue. Cucrema otcuerta. OmnpexneneHue
KOOpPAMHATHI JBIDKYIIEro Tena. ['paduku 3aBUCHMOCTH KHHEMATHYECKUMX BEJIIMYMH OT BpPEMEHH.
[IpsimonuHeliHOE  paBHOYCKOpPEHHOE  JBWKeHHEe. (CKOpOCTb  paBHOYCKOPEHHOTO  JIBUYKCHMSL.
[lepemenienre npu paBHOYCKOPEHHOM JABMKeHUH. OmpezneneHue KOOPAWHATHI JBUXKYIIETO Teja.
I'paduku 3aBUCUMOCTM KHHEMATHYECKUX BEJIWYMH OT BpeMEHH. YcKopeHue. OTHOCHUTENBHOCTh
MEXaHUYEeCKOro ABmxkeHus. MHepuuanpHas cucrema orcuera. [lepBeiil 3akoH HeroToHa. BTopoi 3akoH
Heiotona. Tperuit 3akon Hprotona. CBoGomnoe mnanenue 3akoH BceMupHOro TAroTeHwus.
Kpusonuneiinoe nBuxeHue J[BkeHHE MO OKPYKHOCTH. VICKyCCTBEHHBIE CIYTHHKU 3eMiId. PakeTsl.
Nmnynbe. 3akoH coxpaHeHHs uMIyjbca. PeakTuBHOe ABMKeHHe. JIBIKeHHE Tena OpOIIeHHOTrO
BEPTUKAJIILHO BBepX. J[BWkeHue Tena OpOUIEHHOTO MOJ YIJIOM K TOpPU30HTY. J[BKeHue Tena
OpOIIEHHOT0 TOPU30HTANIBHO. Y CKOpEHHE CBOOOIHOTO MaeHHUs Ha 3eMJIe U IPYTUX [UIaHEeTax.
@DpoHTanpHas 1abopaTopHas paborTa.

1. Hccnedosanue pagrnoyckopeHHo20 08UdNCeHUs 6e3 HaUaaIbHOU CKOPOCTU.

2. Usmepenue yckopernus c60000H020 NAOEHUSL.

Konrtponsnas padora Ne 1.

KontponbHas padota Ne 2.

ILMEXAHUYECKHWE KOJIEBAHHM A U BOJIHBL. 3BYK. (12 yacos)

Mexanndeckue konebanus. Ammuutyzaa. Ilepuon, yacrora. CBoboansie konebanusa. KoneOarenbHbie
cUcTeMbl. MaATHUK.3aBUCUMOCTh TMEPHOAA W YaCTOThl HUTSHOTO MAasTHUKA OT JJIMHBI HUTH.
[IpeBpalienre SHEPru¥M MPU KOJICOATETHHOM JBMKCHUHU. 3aTyxarolue KojeOaHus. BbIHYXIEHHBIC
koneOanus. Mexannueckue BONHBL. JlmmHa BosHBL. [IpomonbHBIE W monepedHbie BOJHBI. CKOPOCTh
pacrpocTpaHeHHs BOJIHBL. 3BYK. BricoTa m TeMOp 3ByKka. I'pomkocTh 3Byka. PacnpocTpanenue 3Byka.
Cxkopoctb 3Byka. OTpakeHue 3ByKa. 9x0. Pe3onaHc.

@poHTanbHas 1abopaTropHas padora.

3. Uccnedosanue 3asucumocmu nepuooa u 4acmomol c60000HbIX KOIeOAHUL MASIMHUKA OM €20 OJIUHDL.
Konrtponsnas padora Ne 3.

1. SJIEKTPOMATHUTHOE ITOJIE. (11 vacoB)

B3anmoneiictBue MarHutoB. MarHutHoe moJsie. B3aumoneiicTBUE NMPOBOJHUKOB CTOKOM. JleiicTBue
MarHUTHOTO TIOJII Ha OJJIGKTpUYECKHE 3apsabl. [ 'paduueckoe H300paKeHHE MArHUTHOTO TIOJIS.
Hampasnenune Toka U HampaBjieHHE €ro MarHUTHOTO moiisi. OOHapyXeHHe MarHUTHOTO TOJIS MO €ro
NEHCTBUIO Ha 3JEKTpUuecKuidl TokK. IIpaBuino neBoil pyku. MarHUTHBIM MOTOK. DJIEKTPOMAarHUTHAS
WHAYKIUS. SIBIeHue AIeKTpOMAarHuTHON MHAYKIMH. [lonyyeHrne nepeMeHHOro 3JeKTpUYECKOro TOKa.
DnekTpoMarHutHoe mnosie. HeonHopogHoe M HEOAHOPOJHOE Mosie. B3auMOCBS3b ANEKTPUUECKOTO U
MarHuTHOTO TOJIEH. DIJIEKTPOMarHUTHbIE BOJHBL. CKOPOCTH PACHPOCTPAHEHUS SJIEKTPOMArHUTHBIX
BOJIH. OJJeKTpoaBUrarenb. OJnekTporenepartop. Kougencatop. Koutyp konebanus. IIpuHuummb
paguocBs3u U TeneBuaeHUs (CBET - 3JEKTpOMAarHuTHas BoJsiHA. [IpenomiieHne m nucnepcusi CBeTa.
CriexTpocKoIl, BUIbI CIEKTPOB, aHaIU3. [lorioiienre u uCIycKkaHue CBeTa aTOMaMH BEIIECTB.
@®poHTankHas 1abopaTopHas pabora.

4. U3yuenue seneHus s1eKmpomMacHUmMHOLU UHOYKYUU.

KontponbHas padota Ne 4.

IV. CTPOEHUE ATOMA U ATOMHOTI'O SIIPA (17 gacoB)

PagnoaktuBHOCTB. Aub(a-,0eTra- M ramma-uznydeHue. OMBITHI MO0 PACCEHBAHMIO Allb()a-dacTHII.
[InanerapHas mojens aroMa. AToMmMHOe sApo. IIpoTOHHO-HEWTpOHHAas Mojenb sApa. MeTojbl
Ha6J'IIOIIeHI/I$I U PErucTpanu 4acCTuil. PaILI/IoaKTI/IBHI)Ie IIpeBpalICHus. 3KCHCpI/IMeHTaJIBHI)Ie MCETOAHI.
3apsan sapa. MaccoBoe uncio siapa. Snepusle peakuuu. Jlenenue u cunres saep. CoxpaHeHue 3apsja
U MaccoBOTO 4HWCIa HPU SIEpHBIX peakiusx. OTKphITHE NMPOTOHA M HEUTpOHA. SepHble CHUIIBI.
OHeprus CBsA3M 4acTull B sipe. DHeprus cBsasu. Jledext macc. Bolaenenue sHepruu mnpu J1elIeHUd U
cunrese snep. Mcnonp3oBanue sinepHoit sHeprun. Jlozumerpus. SAnepusiii peaktop. [IpeobpasoBanue
BHyTpenHell sHeprum sjep B 3JEKTPUUECKYIO SHEPruio. ATOMHas 3HepreTvka. TepMmosiaepHbIe
peakuuu. buonornyeckoe neiicTBue paauanuu.

@DpoHTanpHas J1aboparopHas padoTa.




5. U3zyuenue denenus s0pa ypana no gpomocpaguu mpexos.
6.13yuenue mpexos 3apssiceHHbIX Yacmuy no 20mosvim ghomozpapusam
Konrtponsnas padora Ne 5.

VI.UTOI'OBOE ITOBTOPEHME . (4 yaca)

PA3JIEJ 5. TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

OcHoOBHOe coep:KaHHe 10 TeMaM XapaKkTepUCTHKA OCHOBHBIX BU/I0B [1eITeJIbHOCTH
Y4YeHUKA

Beenenne (54acos)

[Ipeamet 1 MeToIbI GUBHUKH. HaGmronenne u onvcanve (GU3NICCKUX SBICHUU.
DKCTepUMEHTAIbHBIN METO/ U3YYCHHUS IPUPOJbL. | YdacThe B OOCYKICHHM SIBICHHS MaaeHUs Tel Ha
W3mepenne ¢puzndeckux BeanuuH. [lorpermHocTs | 3eMiu0.  BbIcka3piBaHWE — TPEATIONOXKEHUS — —

u3Mepenus. O6001eHNe pe3yIbTaTOB TUIOTE3BI.

sKcniepuMenTa. HabuoieHre npocTedmmx Hsmepenue pacCTOSHUM U IPOMEXKYTKOB
ABJICHUH U NTPOLIECCOB IPUPOJBI C IOMOIIBIO BpeMeHU. OmnpeneneHue LEHbl ACICHUS IIKaJIbl
OpraHoOB YYBCTB (3pEHMUsI, CIyXa, OCSI3aHuUsA). npubopa.

Vcnonb30BaHue MPOCTEUIINX U3MEPUTENBHBIX
npubopoB. CxeMaTuyeckoe n300paxeHne
OTBITOB. MeTO/Ibl OTY4EHUs 3HAaHUH B (PU3UKE.
Du3uKa U TEXHUKA.

[TepBOHAYaNBHBIC CBEACHUS O CTPOCHUH BellecTBa (7 4acoB)

['umoTe3a o0 AUCKPETHOM CTPOCHHH BEIIECTRA. HaGmonenne m oObsicHeHue siBneHus quddys3uu.
Monekynsl. HenmpepbIBHOCTh U XaOTUHYHOCTh BrinonHeHNE OMBITOB IO OOHAPYKEHUIO ACHCTBUS
JBUOKEHUS yacTull Beriecta. Auddysus. CWJI MOJIEKYJISIPHOTO MPUTSKEHHUS.
BpoyHnoBckoe nBmwkenue. Mojaenu rasa, xuakoctu | OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U TBEPABIX
1 TBepJIoro Teia. BzaumoencTeue 4yacTuil TeJI HA OCHOBE aTOMHOM TEOPHUHU CTPOCHUS BEIIECTBA.
BellleCTBA. B3anMHOE IPUTSIKEHUE U HaGmonenue nporecca oOpa3oBaHus KPUCTAILIOB
OTTAJIKUBAHUE MOJIEKYJI. TpH COCTOSTHUSA
BEILIECTBA
BsaunmoneiictBue Ten (29 yacon)

Mexannueckoe aBuxeHue. PaBHomepHoe U He Pacuer rmyTu ¥ CKOPOCTH TeJIa IPH PABHOMEPHOM
paBHOMepHOE aBMKeHHe. CKOpOCTh. Pacuer myru | NPAMONMHEHHOM JABMKeHHH. M3MepeHne  ckopocTH
Y BPEMEHH JIBIDKEHUS. TpaeKTopusi. paBHOMepHOro aBwkenus. [IpencraBnenue
IIpsimonnHeliHOE nBUKEeHKE. B3aumonelictue pe3y/IbTaTOB M3MEPCHHH W BBIYUCICHHH B BHIC
ten. Muepums. Macca. [lnotHocts. M3Mepenne TabuuL U rpaduKoB.
Macchl Tena Ha Becax. PacueT maccel 1 o0bema o | Onpenenenue Iy TH, MPONJIEHHOTO 3a
ero iotHocTH. Cwina. Cuiibl B IpUpPO/IE: ONPEICNICHHBIA TPOMEKYTOK BPEMEHH, U CKOPOCTH
TATOTEHUS, TSHKECTH, TPEHUS, YIIPYTOCTU. 3aKOH Tena 1mo TrpaduKy 3aBHCHUMOCTH TMYTH OT BpEMEHU
I'yka. Bec Tena. CBsi3b MEXTy CHIION TSXKECTH U MPU PABHOMEPHOM JIBUKEHHH.
maccoii Tea. Jfunamometp. Crnoxenue aByx cui, | M3MepeHne Macchl Tella M IIIOTHOCTH BELIECTBA.
HaIpaBJIEHHBIX MO OJIHOM MpsaMoid. TpeHue. HccnenoBanne 3aBUCHMOCTH YJUIMHEHUS CTAJIBHOM
Yupyras nedopmarius. MPYKUHBI OT MPHJIOKEHHOW CHUIIBIL.

DKCIEpPUMEHTAIIbHOE omnpeacIeHue

PaBHOJIECHCTBYIOIIEH ABYX CHJI.
UccnenoBanne  3aBUCUMOCTH  CWJIbl  TpPEHHUS
CKOJIBKEHHSI OT TUIONIAAN CONMPHUKOCHOBEHUS TE U
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| CHJIBl HOPMAJIbHOI'O JTaBJICHUS.

JlaBrieHue TBEPBIX TEJ, )KHIKOCTEN ¥ ra3oB (32 yaca)

JaBnenue. ATMocepHoe AaBICHHUE.
MeTop1 U3MEpEHUs 1aBICHHUSL.
3akoH Ilackams. I'mapaBinyeckue MallvHBI

3akoH ApxuMmena. YCIOBHS TUJIaBaHUS TN

OOHapy)eHHE CYIIECTBOBAHUS aTMOC(EPHOTO
JTaBJICHUSI.

OObscHeHue NPUYKH IU1aBaHud Ten. M3Mmepenue
cuibl Apxumena.

Hccnenosanue ycioBHil UIaBaHMs TEN

PaboTa, MOLTHOCTB, dHeprus (23 yaca)

Pabora. MomHocts. Oneprus. Kunetnueckas
sHeprus. [loTreHnuanbHas  »Heprus.  3aKoH
COXpaHEHUsT MeXaHW4ecKou sHepruu. IIpocteie
MEXaHU3MBI. KIT/I MEXaHU3MOB. Ppruar.
PaBHoBecue cmn Ha pelyare. MOMEHT CHIIBL
Ppluaru B TexHuke, OBITY W  TpUpPOE.
IIpuMeHeHne 3akOHa paBHOBECHS phlyara K
65moky. PaBeHCTBO paboT mpHM MCHOJIB30BaHUU
IPOCTBIX ~ MEXaHU3MOB. «30J0TOE  IPABUIIO»
MEXaHUKHU.

N3mepenne paboOTHI CHUIIBI.
OKCIIEpUMEHTAIBHOE ~ CpaBHEHHE

Inpu €ro ABWXCHHUHU I10 HAKJIOHHOM INIOCKOCTH.

IINIOCKOCTHU M APYIruXx IPOCTBIX MCXAaHHU3MOB.

MN3MCHCHUA
MOTEHIIMAJIBHON M KHHETHYSCKOM OHEpIruu TEClia

HpI/IMeHCHI/Ie 3dKOHAa COXpPaHCHUA MEXaHU4IeCKOM

SHEPruM  JUIsl  pacdyeTa  NOTCHUMAJIbHOW U
KMHETHYECKOU SHEPIUH Tea.
H3mepenne MOILIHOCTH, KITA HaKJIOHHOM

[ToBTropenwue (9 yacon)

8 KIIACC

OcHoBHOE€ COACPKaHUEC IO TEMaM

XapaKTepHCTHKa OCHOBHBIX BU/10B
ACATECJIbHOCTH YYCHHKA

TernoBsle siBnenus (22 daca)

BuyTtpennss sneprus. Paborta u teruionepenaya
KaK CI1ocoObl N3MEHEHUS BHYTPEHHEN SHEPIHU
Tena.

Bunpl Tenonepenayn: TeMIONpOBOIHOCTD,
KOHBEKIIMs, n3nydenue. KonnuecTBo TemIoTs!.
VY nenpHas TEINIOEMKOCTh. Pacuer konnyecTBa
TEIJIOTHI ITPH TEMII0O0OMEHE.

VY nenbHas TemI0Ta CropaHus TOILIMBA.
ITpeBpamenus Bemectsa. [ nasnenue u
KpUCTaJUIM3anus. Y IeibHast TeIIoTa IIaBIeHus U
napooOpa3zoBaHus.

Hcnapenne n konaeHcanus. HacelmeHHsli nap.
BnaxsocTs Bo3nyxa. Kunenue. 3aBucUMOCTh
TEMIEPATypbl KUIIEHUS OT JaBJIEHUS. 3aKOH
COXPAaHEHHUs PYHEPTUU B TEIIJIOBBIX MPOLIECCAX.
[Tpunuun padoTs! TeroBeix MamuH. KIT/]
TeroBoro asurarens. [lapoas TypOuHa.
JIBurarenb BHYTPEHHETO CropaHusl.

HaGmonenne wm3MeHeHHs BHYTpEHHEH
SHEPruM Tella MpU Teruionepenadye u padore
BHEIIIHUX CHIL

HccnenoBanne sBICHWS  TEIUIOOOMEHA  TpH
CMEIINBAaHUU XOJIOJHOM U TOPAYEH BOJIBI.
Brranciaenue yACIbHON TEIIOEMKOCTH
BEIIECTBA W  KOJMYECTBA  TEIUIOTHI  IpHU
Temionepeaye.

Bplunciienne = koqnMuyecTBa  TEIUIOTHI  MpPH

MJIABJICHUU W KPUCTAIUIM3AIMU, HWCHAPEHUU U
KOHJICHCAIMU. BpIUKCIIEHHE yNEIbHOW TEIIOTHI
mapooOpa3oBaHUs BEIIECTBA.

N3MepeHne BIaXHOCTH BO3[yXa C MOMOIIBIO
MICUXPOMETpA.

DnexTpuueckue siByieHus (28 yacos)

DnekTpusanus Teil. J[Ba Buja aIeKTpuIecKux
3apsi10B. BzauMoenicTBre 3apsaaoB. 3aKOH
COXpaHEHUs INEKTPUIECKOTO 3apsia.
DIIEKTPUUYECKOE TTOJIE.

[TocTostHHBIM 251eKTprYecKuii TOK. VIcTouHuKH
MOCTOSTHHOTO TOKa. J[eHCTBUS 2JIEKTPUIECKOTO
Toka. Cmiia Toka. DJIEKTPUUECKOE HapsKEHUE.
DnekTpuyeckoe conpoTtusiienue. [IpoBoaHukw,

HaGmronenue siBneHus 2JIeKTpU3aIiy Te TPH
conpukocHOBeHUU. OOBsSCHEHUE SBICHUS
AIEKTPU3ALNHU TEN.

COopka M HUCIBITAHHE DJECKTPUUYCCKOH IEIH.
N3mepeHnne cuiibl TOKa B 3JEKTPUYECKOW LIETIH
Y HaIIPSKEHUS HA y4acTKE LIETIH.
PerynupoBaHue cuibl TOKa pEOCTATOM.
N3mepeHne 3IeKTpU4EeCcKOro CONPOTUBIICHUS.
W3mepenre MOImHOCTH U pabOThI TOKA B
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TUDJICKTPUKHU U.. DJIEKTPUIECKas 1eTh. 3aKOH
Oma 11 yyacTKa 3JIeKTPUUYECKOM TETH.
[locnenoBarenbHOE | MapauieIbHOE COCIMHEHHE
MTPOBOJTHUKOB.

PaGora m MONIIHOCTH SJEKTPHUECKOTO TOKA.
3akoH /[xoyns—JIenna.

AJIEKTPUYECKON JIaMITe

DJeKTpoOMarHuTHEIC siBJIeHus (5 4acoB)

MarnuTHoe nosie. MarautTHoe noJie mpsIMOro
TOKa. MarauTHbIE IMHUHA. MarauTHoe 1oJie
KaTylmku ¢ TokoM. [Ipumenenue
AIEKTPOMArHUTOB. [IOCTOSTHHBIE MarHUTHI.
BzanmoeiicTBHE TOCTOSHHBIX MAarHUTOB.
MarunuTtHoe noje 3emiid. DJIeKTPOMarHur.
JlelicTBe MarHUTHOTO TOJISI HA MPOBOJIHUK C
TOKOM. DJIEKTPUIECKUMA TBUTATEb.

OKCIEPUMEHTAJIbHOE HW3Y4YECHHE SIBJICHUS
MAarHuTHOI'O B3aMMOJEUCTBUA Tell. M3yueHune
SBJICHNS HAMarHU4MBaHUs BELIECTBA.
HccnenoBanne NEHCTBHS TOKA B MPAMOM
IIPOBOJHUKE HA MAarHUTHYIO CTPEJIKY.
COopKka 2JIeKTpOMarauTa M UCIBITAHUE €T0
NEUCTBUS.

N3yuyenue 351eKTpUYeCKOro ABUIaTess
MIOCTOSIHHOT'O TOKa

Caerosbie siBiieHus (9 yacoB)

CsoiictBa cBeta. [IpsmonuHneiiHoe
pacnpocTtpaHeHue cBeta. OTpakeHue u
npenomiieHue cseta. [lnockoe 3epkano.
OnTuueckue npudopsl. JInnza. Xon nydeit yepes
nuH3y. POKYCHOE paCCTOSHUE JIMH3BI.
OnTnueckast cuia auH3bl. ['71a3 Kak onTHYecKast
CUCTEMA.

9KCHepI/IMeHTaJ'IBHOG HN3Y4YCHHUE SABJICHUA
OTpaXCHHA CBETA.

HccnenoBanue cBOWCTB N300pakeHUs B 3epKaje.
N3mepenne (GpokycHOTro pacCTOSHHS
coOMparoIeH JTUH3bI.

[Tony4yenne n300pakeHUs] C MOMOIIBIO
cobuparoeil JIMH3BL

IToBTropenue (6 4acon)

9 KJIACC 68 uacos

OcHoBHOE COAECPKaHUEC IO TEMaM

XapaKTepHCTHKa OCHOBHBIX BU/10B
JACATECJIbHOCTH YIYCHHKA

3aKOHBI B3aUMOJICHCTBUS U IBHKEeHNUs Tei(244aca)

Mexanudeckoe nBrxeHue. Onucanue
MEXaHHUYECKOT'O ABUXXCHUS TCII. Cucrema
orcuera. TpaekTopus IBUKEHUS U MYTh.
CkopocTb — BeKTOpHas BenudyuHa. Moyib
BEKTOPHOM BEIUYHHBI. METO/IbI UCCIEI0OBAHMS
MCEXAHUYCCKOT'O IBUXXCHUA. MCTOI[BI HU3MEPCHUA
ckopocTu. PaBHOMEpHOE PSMOJIMHEHOE
nekeHue. CKOpoCcTh paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABMKeHud. [ paduku
3aBUCUMOCTH MOJYJISI CKOPOCTH U ITYTU
PaBHOMEPHOTO ABUKEHUSI OT BPEMEHHU.
HepaBnomepHoe nukenne. MrooBeHHas
CKOpPOCTb. Y CKOpeHHE. PaBHOYCKOpEHHOE
JABMIKCHUC. 3aBUCUMOCTD MOAYJIsI CKOPOCTH U

I'paduxu 3aBUCUMOCTH MOZYJISI CKOPOCTU U

PaBHOMEpHOE IBUIKEHUE IO OKPYKHOCTH.
LlenTpocTpemMuTenbHOE yCKOpEHUE. SBIIeHNE
nHepuuu. MueptHocts Ten. IlepBblil 3aK0H
Herorona. Bropoii 3akon Hetotona. Tpetnit

IIyTH PAaBHOYCKOPEHHOTO JIB)KEHUS OT BPEMEHH.

IIyTH PAaBHOYCKOPEHHOTO JIB)KEHUS OT BPEMEHH.

Pacyer myTu 1 ckopocTH Tena IpU paBHOMEPHOM
HOPSIMOJIMHEHHOM JIBUYKEHUU.

N3mepenune CKOPOCTH PaBHOMEPHOTO
JIBVDKEHUS. [IpencraBnenue pe3yIbTaTOB
U3MEpPEHH W BBIYUCICHUN B BHUIE TaONHI U
rpaduKoB.

Onpenenenue nyTH, PONJEHHOTO 3a
ONpEIEIICHHBI  NPOMEXYTOK  BPEMEHHM, U
CKOpPOCTH TeJla N0 TpaduKy 3aBUCUMOCTH IyTH
OT BPEMCHHU IIPU PAaBHOMECPHOM JIBUKCHHU.
Pacuer yTU " CKOPOCTH pu
PaBHOYCKOPEHHOM TPSIMOJIMHENHOM JBUKEHUH
Tena.

N3mepenue yckopeHus cBOOOAHOTO MaJCHHUS.
Omnpenenenue NyTM W YCKOPEHHUS JIBHXKEHUS
Tena 1o TrpaduKy 3aBUCUMOCTH CKOpPOCTHU
PaBHOYCKOPEHHOI'O NPSIMOJIMHENHOTO JABUKEHUS
TeJa OT BPEMEHH.

HccnenoBanne paBHOYCKOPEHHOTO ABMKEHHS Oe3
Ha4yaJbHOU CKOPOCTH.

N3mepenune yckopeHust CBOOOIHOTO MaIeHUs.
[IpuMeHeHne 3aKOHA COXPAaHECHHS] MMITYJIbCa
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3ak0oH Herorona. CBoOOqHOE MMazieHne. 3aKOH
BCEMHUPHOTO TATOTCHHUS.

NMmynbe. 3aKOH COXpaHEHUs UMITJIbCA.
PeakTuBHOE IBHKEHUE.

IUI pacdera pe3yabTaTOB B3aUMOAEHUCTBHS TEIl.

Mexanndyeckue Koyiebanus ¥ BOJIHbBL. 3BYK. (12 yacoB)

Mexanuueckue KoneOaHusl.

AMITTUTYQ, IEPHO M YaCTOTa KOJICOAHHIA.
IMapmonnueckue xonebanus. [IpeBpameHus
SHEpruM npu Konebanusx. [leproabr konedanwmii
HUTSHOI'O U MIPYKWUHHOI'O MAsITHUKOB.
MexaHudeckue BOJIHBI. BUibl MEXaHUYECKUX
BOJIH. OCHOBHBIE XapaKTePUCTUKU BOJIH. CBSI3b
MEXKy CKOPOCTBIO BOJIHBI, JUTMHOU BOJIHBI U
Y4aCTOTOM.

3Byk. PacrmpoctpaneHue u oTpaxeHue

3ByKa. [ poMKOCTb, BbICOTA M TEMOD 3BYKa.

HccnenoBanue 3aBUCMMOCTH IIEpHOJIA
KoJIeOaHU MasTHUKA OT €ro JUIMHBI U aMIUTUTYIbI
KosieOaHui.

HccnenoBanne 3akOHOMEpPHOCTEH KoseOaHMi
rpy3a Ha Ipy>KUHE.

Brluncnenue 1MHbI BOJIHBL U CKOPOCTH
pacIpoOCTpaHEHUs 3BYKOBBIX BOJIH.

DNEeKTPOMArHuTH

oe nosie (11 yacoB)

BsaumMopeiicTBre MarHuTOB. MarauTHoe mnoue.
B3aumoneiicTBre MpOBOJHUKOB CTOKOM. JleiicTBre
MarHMTHOTO TIOJIA Ha JIEKTPUYIECKHE 3apsIbl.
I'paduueckoe n300paskeHrEe MArHUTHOTO TIOJIS.
Hanpasnenue Toka ¥ HanpaBiIeHUE €r0 MarHUTHOTO
rroyist. OOHapyXEHUE MAarHUTHOTO TTOJIS TI0 €T0
JICHCTBHUIO HA 3JeKTpuUecKuil Tok. IIpaBuio nesoit
pykH. MarHUTHBIN TOTOK. DJIEKTpOMarHuTHas
MHAYKIYS. SIBIIEHUE 2TIEKTPOMAarHuTHON MHIYKIVH.
[Tomyuenune nepeMeHHOT0 JIEKTPUIECKOTO TOKA.
OnexTpoMarautHoe nosie. HeogHoponxoe u
HEOJHOPOAHOE ToJIe. B3aMMOCBS3b 3IIEKTPUIECKOTO
1 MarHUTHOTO HOJIEH. DJIEKTPOMAarHUTHbIE BOJIHBI.
CKOpOCTh pacpOCTpaHEHMsI SITEKTPOMArHUTHBIX
BOJIH. DJIEKTPOABUTaTeNb. JJIEKTPOr€HEPATOP.
Konnencarop. Koutyp xomebanms. [TpuHIUms!
panuocBs3u u TeneBuaeHuss CBer -
3NeKTpOMarHuTHas BonHa. [Ipenomiienue u
nucniepcus ceeta. CEKTPOCKOI, BUIBI CIIEKTPOB,
ananus. [lornomenune u ucyckanue cBETa arTOMaMu
BEIIECTB

HccnenoBanue NEeWCTBUSI TOKAa B IPSIMOM
MIPOBOJHHUKE HA MATHUTHYIO CTPEIIKY.
OOHapyXeHUE JCHCTBUS MArHHTHOTO TOJIS HA
MIPOBOTHUK C TOKOM. OOHapy)KeHHE MAarHUTHOTO
B3alMOJECICTBUS TOKOB.

OOBbsiCHECHHE TIPUHIIMIA JICHCTBHS
SIEKTPOABUTATES.

OKCIIEpUMEHTAIFHOE W3YYEHHUE SIBICHUS
3JIEKTPOMAarHUTHON MHAYKIWHU. M3ydueHne paboTh
reHepaTopa MOCTOSHHOTO TOKA.

ITony4yenue nepeMEeHHOr0 TOKA BpAILlEHUEM KaTYILKH
B MarHUTHOM IIOJI€.

OKCIepUMEHTATBHOE U3YUYCHUE CBOMCTB
AIIEKTPOMAarHUTHBIX BOJIH

Crpoenue atoma 1 aToMHOTO sizipa (17 gacoB)

Crpoenue aroma. OnbiTel Pesepdopaa.
[Inanerapnast mogens aroma. CTpoeHue U CBOMCTBA
aTOMHBIX siiep. CocTaB aTOMHOTO siApa. 3apsaoBoe 1
MacCOBOE YHCIa. SnepHble CUIIBI.

JedexT macc. DHEprust CBSI3U aTOMHBIX SIJIED.
PamnoaktuBHOCTE. ANbha-, 6eTa- 1 ramma-
u3nyuyenus. [lepuon nonypacmnana.

Mertoapl perucTpaluu A1epHbIX U3Ty4YCHUH.
SnepHas sHeprus. fnepHble peakiuu.

Henenue u cunres auep.

Ucrounuku sueprun CosHLIA U 3BE3].

SnepHast sHEpreTHKA.

Brusare paanoakTHBHBIX HM3IYYCHHA HA KUBBIC
OpTaHU3MBI. JKOJIOTHUECKHE TPOOIIEMBbI pabOThI
ATOMHBIX JIEKTPOCTAHIINH.

W3Mepenne 5>IeMEHTapHOTO 3JIEKTPUIECKOTO
3apsja.

HaGmroneHre JUHEWYATBIX CHEKTPOB H3JTyUCHHUSI.
HabGmonenne TpekoB anbga-dacTul] B Kamepe
Bunbcona.

OOcyxaeHrue MpoOJIeMbl BIUSHUS PaTUOAKTHBHBIX
M3JTyYCHHUI HA JKUBBIC OPraHU3MBIL
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IToBTropenue (4 yaca)

PA3JIE 6.

ILnanupyemsie pe3ybTaThl 00yyeHus: Gpu3MKu B 7 — 9 Kiiaccax
Mexanuueckue sagnenus

Buvinycknuk nayuumcsa:

PacrniozHaBaTh MEeXaHUYECKHE SBICHUS U OOBSACHATH HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIC
CBOMCTBA WM YCJIOBHsS IIPOTEKAHHWS OTUX SBICHUH: PAaBHOMEPDHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaJICHUE Tell, HEBECOMOCTh, PABHOMEPHOE JBM)KEHHUE 110
OKPY’KHOCTH, WHEpLUs, B3aUMOJCHCTBHE TEJ, Iepeladya JaBlICHHUs TBEPABIMU TEIIAMHU,
KHUJIKOCTAMHU W Ta3aMM, aTMOC(EepHOE [aBJICHHUE, IJIaBaHWE Tell, paBHOBECHE TBEPIBIX Ted,
KoJIeOaTeIbHOE IBU)KEHUE, PE30HAHC, BOJIHOBOE JIBUKCEHUE;

OnuceiBaTh M3Y4YEHHBIE CBOMCTBAa Tl W MEXAaHUUYECKUE SBJICHUS, MCIONb3Ys (U3UUECKue
BEJINYUHBL: IIyTh, CKOPOCTb, YCKOPEHHE, Macca TeNa, IUIOTHOCTh BEIIECTBA, CHJIA, JIABIICHHE,
UMITYJIbC Tejla, KUHETHYecKas SHEeprus, MOTEHLUalbHas SHEprusi, MexaHudeckas paboTa,
MexaHndeckass MomHocTh, KII/J[ mpocToro mexanwsma, cuia TpeHUs, aMIUIATYJa, NEPUOA U
4acToTa KoueOaHUH, JJIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHUs; IPU ONMMCAHUU MTPABUILHO
TPAaKTOBaTh (PU3UYECKUH CMBICT HCIIOJIB3YEMbIX BEIHMYMH, MX OO0O3HAUCHUS W EIUHUIIBI
U3MEpPEHUs, HaXOAUTh (POPMYIIBI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUHMHY C JPYTUMHU
BEIIMYMHAMU;

AHaIM3UpOBaTh CBOWCTBA TEJ, MEXaHWYECKHUE SIBJICHUS W MPOILECCHI, UCIONb3Ys (PU3NUYECKHE
3aKOHbl ¥ IPHUHLHUIBI: 3aKOH COXPAaHEHMs DSHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS,
paBHozencTBytomas cuna, I, II u III 3akonbl HprOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCA, 3aKOH
I'yka, 3axoH Ilackans, 3akoH ApXumena; IMpU 3TOM pa3nyaTh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA U €r0 MaTEMaTU4YECKOE BBIPAKECHHUE;

PaznuuaTe OCHOBHBIE NPU3HAKM M3YYEHHBIX (PU3MYECKMX MOJEJIEH: MarepuanbHas TOUKa,
HMHEpLUaIbHAs CUCTEMA OTCUETA;

Pemate 3amaun, uCHonb3ys (QU3MUECKHME 3aKOHBI (3aKOH COXpAaHEHHWsS HHEPIUH, 3aKOH
BCEMHUPHOI'O TATOTeHUs, npuHuun cyneprnosumuu cwi, [, II u III 3akonsl HeroToHa, 3akoH
COXpaHeHMs uMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Hopmysl,
CBA3BIBAIOIIME (PU3NYECKUE BEIUYMHBI (IIyTh, CKOPOCTb, YCKOpPEHHE, Macca Tesa, MIOTHOCTh
BEILECTBA, CHJIA, JABJICHUE, UMIIYJIbC TeJla, KHHETUYECKas DHEPrus, NOTCHIMAIbHAs JHEPIHUs,
MexaHuyeckas pabora, mexaHudeckass mourHocTh, KIIJ[ mpocroro MexanHusma, cuija TpPEeHHS
CKOJIbXKCHHUS, aMIUINTYyJa, MEepuoJl M dYacToTa KoJieOaHWil, IJIMHA BOJIHBI M CKOPOCTh €&
pacrnpoCcTpaHEHHs): Ha OCHOBE aHalM3a YCJIOBUS 3aJauM BBIACNATH (PU3MUECKHE BEIUYUHBI U
(bopMyIbl, He0OOXOAUMBIE IS €€ PeleHHs, U IPOBOAUTH PACUETHI.

Boinycknuk noayuum 603M03#CHOCHIb HAYUUMbBCA:

Hcnonb30BaTh 3HaHHUA O MEXAaHUYECKUX SBJICHHSX B IOBCEIHEBHOW >KHU3HU AJs 0OecredeHus
0e30macHOCTH MpH OOpAIICHUH ¢ TPUOOPAMH M TEXHHUECKUMH YCTPOMCTBaMU, JJISi COXPaHEHUS
3JI0POBbS U COOJIOZIEHNSI HOPM 9KOJIOTHYECKOTO MOBEIEHUS B OKpYXKarollel cpere;

[TpuBOANUTE MpHUMEPHI MPAKTHUYECKOI'O MCIONB30BaHUA (U3UYECKUX 3HAHMH O MEXaHMYECKHX
SBICHUAX M (PU3UUECKUX 3aKOHAX; HCIIOJIB30BAaHUS BO30OHOBISIEMBIX HCTOYHMKOB SHEPIHU;
HKOJIOTHYECKUX MOCIEICTBUI UCCIEA0BAHNAA KOCMUYECKOTO ITPOCTPAHCTBA;

PaznuuaTh rpaHMIbl OPUMEHMMOCTH (U3UYECKUX 3aKOHOB, MMOHMMATh BCEOOLIMI XapakTep
(GyHIaMEHTaJIbHbIX 3aKOHOB (3aKOH COXpPaHEHMsI MEXaHWYECKOH IHEpruH, 3aKOH COXpPaHEHMSI
UMITYJIbCa, 3aKOH BCEMUPHOI'O TATOTEHHUS1) U OTPAaHUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aKOHOB
(3axoH ['yka, Apxumena u zip.);

[Tpuémam nowucka u (HOPMYIMPOBKH JOKA3ATENbCTB BBIABUHYTHIX TMIIOTE3 M TEOPETUYECKHX
BBIBOJIOB HA OCHOBE 3MITUPUYECKH YCTAHOBIICHHBIX (DaKTOB;
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HaxonuTh anexkBaTHYIO MpeIOKeHHON 3a1aue (U3NUYECKyI0 MOJEINb, pa3pelaTh npodieMy Ha
OCHOBE HMMEIOIIMXCS 3HAHUN MO MEXaHUKE C MCIOJIb30BAHMEM MaTEMaTHYECKOIro ammapara,
OIICHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NUEeCKON BEIHUMHBL.

Tennogvle agrenusn

Buvinycknuk nayuumca:
Pacrio3HaBaTh TEIUIOBBIE SIBJCHHS M OOBSCHSATH HAa OCHOBE HMMEIOIIMXCS 3HAHHWIA OCHOBHBIC
CBOICTBa MJIM YCJIOBHS MPOTEKAHUS 3TUX SBJICHUM: nuddysuio, usmMeHeHne oObEMa Tel Mpu
HarpeBaHuU (OXJIAKICHHUH), OOJBIIYI0 C)KUMAaEMOCTh Ta30B, MATyI0 COKMMAEMOCTh XKHUJAKOCTEH 1
TBEPABIX TEN; TEIUIOBOE paBHOBECHE, UCHApEHUE, KOHJEHCAIMs, TUIaBJIeHNne, KPUCTaUIU3alus,
KHUIICHUE, BIAXKHOCTh BO3/IyXa, Pa3IUYHbBIE CIIOCOOKI TEIJIONepe1auHn;
OnuceiBaTh U3y4yeHHBIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHMSI, UCTIONb3Yys (PU3NYECKUE BETUUHUHBI:
KOJIMYECTBO TEIJIOThI, BHYTPEHHSISI SHEPIUs, TEMIIEPATYpa, yAEIbHas TEIIOEMKOCTh BEILECTBa,
yaenpHas TEIJIOTa IUIABJICHHUS W TMapooOpa3oBaHMs, yeNbHAas TEIUIOTa CropaHHs TOIIMBA,
KOA(Q(ULMEHT TMO0JIEe3HOro JEHCTBUS TEIJIOBOIO JBUTaTeNs; IpU OMNHCAHUM IPaBUIBHO
TPaKTOBaTh (UBUYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, WX OOO3HAYCHHUS U EAMHHIIBI
U3MEpEHUs], HAXOAUTh (POPMYJIbl, CBA3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMUYUHY C JPYTUMU
BEJIMYMHAMU;
AHanu3upoBaTh CBOMCTBA TEJl, TEIUIOBBIE SIBJICHUS U MPOLIECCHI, UCIIONb3Yys 3aKOH COXPAHEHUs
SHEPruH; pa3IuvaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;
Pa3nuuath OCHOBHBIE PU3HAKK MOJEIIEH CTPOCHUS Ta30B, JKUJIKOCTEU U TBEPABIX TEII,
Pemarp 3amaum, MCHOIB3ysl 3aKOH COXpaHEHHS SHEPrHH B TEIUIOBBIX Mpolieccax, (HopMybl,
CBs3BIBAOIME  (DU3MUECKHe BENWYUHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DJHEpPTus,
TeMIeparypa, yaedbHas TeIUIOEMKOCTh BEIIECTBA, yJeJdbHAas TeIJoTa IUJIaBICHUS U
napooOpa3oBaHUs, yAeJIbHas TEMJIOTa CTOPAHUS TOIIMBA, KOA()(PUIMEHT MOJE3HOro NEHCTBUS
TEIUIOBOTO JBUTATENs): HA OCHOBE aHAJIM3a YCIOBUS 3a7au BBIACIATH (pU3NUecKre BEIUYNHBI U
(bopMyIibl, HEOOXOUMBIE JUIsl €€ PELIeHUS], U TPOBOAUTH PACUETHI.
Boinycknuk noayuum 603M0HCHOCHIb HAYUUMbCA:
Hcnonp30BaTh 3HAHMSI O TEIUIOBBIX SIBJICHHSIX B TIOBCEIHEBHON >KH3HU s OOCCIICUCHUS
0e30macHOCTH MPH OOpPAICHUH ¢ TPHOOpPAMH M TEXHHUECKUMH yCTPOHCTBAMU, IJIsi COXPAaHEHUS
3IOPOBBSL U COOJIOJIEHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpYXalolIe cpese; MPUBOIUTh
MPUMEPBI SKOJIOTHYECKHUX TIOCIEACTBUN paboThl aBurateneid BHyTpeHHero cropanus (/IBC),
TEIUIOBBIX U TUPOAIEKTPOCTAHIIN;
[IpuBOIUTE MPUMEPHI MPAKTUYECKOTO WCHONB30BaHUS (U3NYECKUX 3HAHUNW O TEIIOBBIX
SIBJICHHSIX
Pasnuyathe rpaHUIBl TPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHHMMATh BCEOOUIMI XapakTep
byHIaMEHTANBHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPAHEHUS SHEPTHH B TEIIOBBIX MPOIECCax)
¥ OTPaHUYEHHOCTH MUCTOJIb30BAaHMUS YaCTHBIX 3aKOHOB;
[Tpuémam moucka U GHOPMYIUPOBKU TOKA3ATENHCTB BBIABHHYTBHIX THUIIOTE€3 U TEOPETHUECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBICHHBIX (DAKTOB;
HaxonuTh anexkBaTHYIO MpEUIOKEHHOW 3aqaue (PU3NIECKYI0 MOJElb, pa3pemars npodieMy Ha
OCHOBE MMEIOIMXCS 3HAHUM O TEIJIOBBIX SBJICHUSX C MCIOIb30BAHUEM MaTEMaTHYECKOTO
anmnapara, 1 OlleHUBaTh pPEaJbHOCTh MOTYYEHHOTO 3HaUCHHs] PU3NYECKON BETUUYHUHBI.
dnexkmpuueckue u MazHUMmMHble A6/1eHUA

Botnycknuk naywumcesa:

Pacrio3HaBaTh AJIEKTPOMArHUTHBIE SIBICHUS U OOBSCHATH HAa OCHOBE HMEIOLIUXCS 3HAHUMN
OCHOBHBIE CBOWCTBA WM YCIOBHS NPOTEKAHUS OTHUX SBICHUN: JJIEKTPU3ALUIO Tel,
B3aUMOJICHCTBUE 3apsiioB, HArpeBaHHe IPOBOJHHUKA C TOKOM, B3aUMOJICMCTBHE MArHUTOB,
AIIEKTPOMATHUTHYIO WHAYKIHIO, JEWCTBHE MArHUTHOTO TOJS Ha TMPOBOJHHUK C TOKOM,
IPSIMOJIMHEMHOE paclpOCTPAHEHNE CBETA, OTPAXKEHUE U MIPETIOMIIEHNE CBETA, TUCIIEPCUIO CBETA;
OnuceiBaTh M3YYCHHBIC CBOMCTBA TEJI M AJCKTPOMATHUTHBIC SBJICHUS, HUCTIONB3YS (HU3UUICCKUE
BEJIMYUHBL: AJIEKTPUUECKUN 3apsiji, CHIIy TOKa, 3JIEKTPUUYECKOE HAMPSIKEHUE, SJIEKTPUUYECKOE
COIMPOTHUBIIEHUE, y/I€TbHOE COIIPOTUBIIEHHE BEIIECTBA, padOTy TOKAa, MOIIHOCTh TOKa, (POKyCHOE
paccTosHUE M ONTHYECKYIO CHITY JIMH3BI, TIPH OMUCAHHWH MPABUIBHO TPAKTOBATH (HHU3MUECKUN
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CMBICJI UCIIOJIB3YCMBIX BCIIMYMH, UX 0003HaYeHus U CAWHUIBI UBMCPCHUSA, YKAa3bIBATh (1)OpM}/J'II)Ij
CBA3BIBAIOIIUEC TaHHYIO (i)I/ISI/I‘-IeCKYI-O BCJIIMYHHY C APYTUMH BECIUYNHAMMU,
AHanu3upoBaTh CBOICTBa TEJ, JJIEKTPOMAarHUTHBIC SBJICHHUS W TIPOLECCHI, HCIIOJIB3YS
¢du3nUecKre 3aKOHBI: 3aKOH COXPaHEHUsI SJIEKTPUIECKOTro 3apsaa, 3akoH OMa I ydacTKa LelH,
3akoH J[xoyns — JleHna, 3aKOH NPSMOJIMHEHHOTO PacIpOCTPAHEHHs CBETA, 3aKOH OTPaKECHUS
CBETa, 3aKOH INPEJIOMJIEHHs CBETa; IPU TOM PA3IMUaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA H
ero MaTeMaTH4eCcKOe BBIPAKCHUE;
Pemate 3anaun, ucnons3ys (uznyeckre 3aKoHbl (3akoH OMa Ui ydacTKa 1enH, 3akoH J[xoyss
— Jlenna, 3aKOH TMPSMOJMHEHHOTO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAXKCHUS CBETA, 3aKOH
IpejoMJIeHUs] CcBeTa) W (OpMyJbl, CBs3bIBaromue (U3NYECKUE BEIMYUHBI (CHJa TOKa,
HNIEKTPUUECKOE HANpPSDKEHHUE, JJIEKTPUYECKOE CONPOTHBICHHE, YIACIbHOE COIPOTHUBICHHUE
BeIllecTBa, paboTa TOKa, MOIIHOCTh TOKAa, (POKYCHOE PACCTOSHUE M ONTHYECKas Cujia JIMH3HI,
dopMyIbl pacyéTa IEKTPUUECKOTO CONPOTHBICHUS MPH ITOCIEIOBATEIFHOM U MapaJlIeIbHOM
COCIUMHCHHUU HpOBO,Z[HI/IKOB); Ha OCHOBC aHalin3a YCJIOBHUA 3aJadu BbIACIIATH (1)I/I3I/ILIGCKI/IC
BEJINYMHBI ¥ (POPMYIIBI, HEOOXOAMUMBIE IS €€ PeIIeHHs, 1 IPOBOANTH PACUETHI.
Boinycknuk nonyuum 603M0MCHOCHb HAYUUMBCA:
HUcnons3oBaTe 3HaHHUS 00 OJICKTPOMAriuTHBIX SBJICHUAX B HOBCCI[HGBHOﬁ KU3HU [JId
oOecrnieueHns 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPaMH U TEXHUYECKUMU yCTPOUCTBAMU, IS
COXpPaHEHHUs 3JI0POBbs U COOJIIOJICHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIleil cpere;
[lpuBoANTH  TpUMEPHl  NPAKTUYECKOTO  HUCMOJNB30BaHUS  (U3WYECKHX  3HAaHUH 00
AIIEKTPOMArHUTHBIX SBJICHUSX;
PaznuuaTh rpaHMIbl OPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHMMATh BCEOOLIMH XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpAHEHHUs JIEKTPHUUYECKOrO 3apsiia) U OTrPaHUYEHHOCTh
UCTIONIb30BAaHMS YaCTHBIX 3aKOHOB (3akoH OMma ais ydyacTka nend, 3akoH JDxoyns — JleHma u
ap.);
[Ipuémam mnocTpoeHust ¢GuU3MUECKUX MoJeNel, Toucka W (HOPMYIUPOBKH J10KA3aTEIHCTB
BBIJIBUHYTBIX THUIOTE3 U TEOPETUYECKHUX BHIBOJOB HAa OCHOBE SMIUPUYECKU YCTAaHOBJIECHHBIX
(bakToB;
HaxoauTte anexBaTHYIO MPEASIOKEHHON 3a/1a4e (GU3MUECKYI0 MOENb, pa3peniarts npodiiemMy Ha
OCHOBE WMEIOMINXCA 3HAaHWH 00 OJIEKTPOMATHWUTHBIX SBICHUSIX C  HCIOJIB30BAaHUEM
MAaTCMaTUYCCKOro armapara, U OLCHHMBATH PCAJIbHOCTH INOJTYYCHHOI'O 3HAYCHUA (1)I/I3I/I‘~I€CKOI>’I
BEJINYMHBI.

Keanmoegule agnenusn

Buvinycknuk nayuumcea:

Pacrio3HaBaTh KBAHTOBBIE SIBIICHUS U OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIH YCII0BUA TIPOTCKAHUA OTUX SBJICHUM: €CTEeCTBEHHAsA U HNCKYCCTBCHHAA
PagOAKTUBHOCTD, BOSHUKHOBEHUE JIMHENYATOrO CIIEKTPA U3JIyYCHUS;

OnuceiBaTh HU3YUYCHHBIC KBAHTOBBLIC SBJICHUSA, HCIIOJIB3Ys (1)I/I3I/I‘ICCKI/IG BCJIIMYUHBI: CKOPOCTH
AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTAa CBETA, IIEPUOJ NOJIypaclaja; Mpu ONMUCAHUU
MMPaBUJIbBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II71 CMBICJI HCIIOJIB3YEMbIX BCJIIMYUH, HX 0003HaYeHNs U
eIMHUIIBI U3MEPEHUs; YKa3blBaTh (POPMyYIIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEJIIMUYMHY C
APYyruMu BCIIMUMHAMU, BBIYUCIIATh 3HAUYCHUC (1)PI31/I‘-I€CKOI>1 BCJINYHHBI,

AHaM3MpOBaTh KBAaHTOBBIE SIBJICHUS, WUCIOIb3Ys (PU3MUECKHE 3aKOHbI M IOCTYJAThL: 3aKOH
COXPAaHEHHs DHEPIUM, 3aKOH COXPAHECHHs DJJIEKTPUYECKOIO 3apsifa, 3aKOH COXPaHEHUS
MacCOBOI'0 YHCJIa, 3aKOHOMEPHOCTH U3J1YyYCHHs U MOTTIOLIEHHUS CBETA aTOMOM;

Pa3nuuaTte OCHOBHBIE NPU3HAKU IUIAHETAPHOM MOJENM aTOMa, HYKJIOHHOW MOJENIN aTOMHOTO
Anpa;

IIpuBoguTe mNpHUMEpPHl MPOSBIECHHUA B IPUPOJE M  IMPAKTUYECKOTO  MCIOJIb30BaHUS
PaIMOAKTUBHOCTH, SIACPHBIX U TEPMOSIEPHBIX PEAKLUH, IMHENYATBIX CIIEKTPOB.

Buinycknuk nonyuum 603M03#CHOCHIb HAYYUMbCA:

Mcnonb30BaTh MOJNyYeHHbIE 3HAHUS B TOBCEJHEBHOW JKM3HU NpH OOpalleHHH ¢ NpudbopaMu
(Cu€T4MK MOHU3UPYIOLIUX YAaCTHII, JO3UMETP), JAJIi COXPAHEHUS 3[J0OPOBBS U COOIIOEHUS HOPM
HKOJIOTMYECKOTO TOBEJIEHHUS B OKPYKAIOILEN CPELE;
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e COOTHOCUTH SHEPTHIO CBSI3M ATOMHBIX sIJIEp € 1e(hEKTOM MacCHhl;

e [IpuBoauTh NpUMEpHl BIUSHUA PAJMOAKTUBHBIX M3JIYyYEHUN Ha JKUBBIE OpraHU3MBbI; IIOHUMATh
MPUHIUI AEUCTBUS JO3UMETPA;

e [loHuMmaTh »SKOJIOTMYECKHE MPOOJIEMBbI, BO3HHMKAIOIIME TMPH HCHOJIB30BAHUM  ATOMHBIX
AJIEKTPOCTAHLUI U MyTH PEIIEHUs 3THX MPo0JieM, NEePCHEKTUBBI HCIOIb30BaHUs YIIPABISEMOIO
TEPMOSIICPHOTO CHHTE3A.

PA3JAEJ 7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
Peanuzarus yueOHO#M TUCIMIUIMHBI TpeOyeT HAIMUKS y4eOHOTo KabnHeTa (DU3uKH.
O6opynoBanue yaeOHOTo KabuHeTa:
®  [0CaJ0YHbIC MECTA YUYaIIUXCS,

® paboyee MECTO MPEMNOIaBATENS;
® paboyas Jocka.

TexHuueckue cpencTBa 00y4eHus:
e [IK, BUI€OnPOEKTOp, NPOEKIIMOHHBIN YKpaH

YMK «®u3uka. 7 kiaace»

1. ®usuka. 7 knacc. Yueonuk (aBrop A. B. Ilepbrimkun). 2019

2. «KoHTpOIBHBIE U CaMOCTOATENbHBIE paboThl 1o (usuke 7 xmaccy O.M.I'pomuesa, M.: Dk3ameH,
2016

3. ®usuka 7 knacc. KonrtponbHble pabotel B HOBoM (hopmare. U.B.I'onosa, M.:Mnuremnext-LenTp,
2016

4. ®uzuka 7 xnacc. KontponbHo-uzmepurensusie Matepuainsl. H.M.3opun, M.: BAKO, 2018

YMK «®u3uka. 8 kiaace»

1. ®usmka. 8 kimacc. Yueonuk (aBrop A. B. [epsimkun). 2019

2. «KoHTposbHBIE U caMOCTOATENbHBIE paboThl 1o (usuke 8 kiace» O.M.I'pomuesa, M.: Dk3ameH,
2017

3. ®usuka 8§ kinacc. Kourtponbuble pabotel B HOBoM (hopmare. U.B.I'onosa, M.:Muremnext-Lentp,
2017

4. ®uzuka 8 kiacc. KontponbHo-uzmepurensusie Matepuainsl. H.M.3opun, M.: BAKO, 2018

YMK «®uzuka. 9 kiaace»

1. ®msuka. 9 kmacc. Yuebnuk (aBTopsl A. B. [lepsimmkun, E. M. I'ytauk). 2019

2. «KoHTposbHBIE U caMocTOATeNbHBIE paboThl 1o ¢usuke 9 kmace» O.M.I'pomuesa, M.: Dk3ameH,
2018

3. ®uszuka 9 knacc. KontposbHbeie paboTsl B HOBoM ¢opmare. W.B.I'ogosa, M.:Murennext-Llentp,
2016

4. dusuka 9 xnacc. KontponsHo-uzmepurensusie Mmatepuaisl. H.M.3o0pun, M.: BAKO, 2018
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