Pa6ouasi nporpamma no npeamery «@u3uka» 1Js 9 kiacca.

Crartyc nporpamMmmbl. paboyas mporpaMmma 1o npeamery «duzukay s
oOy4aroruxcs 9 Kjracca COCTaBJICHa B COOTBETCTBUHU C PEKOMEHIAIMSIMU
[TpumepHO#i TporpamMMel 1o yueOHOMY npeameTy «Dusnkay 9 kiacc, ¢ aBTOPCKOM
nporpammoit E.M. I'ytauk, A.B. Ilepoimikus. [Tepeimkun A.B., I'ythuk E.M.
®dwusuka. 9 xmacc. — M.: Jlpoda, 2018

Bo3pact o0yuarommxcsi: 9 kiacc

Cpok peanu3anuu: 1 roxg

Pa3paeasl nporpammbl:

-3aKOHBI B3aUMOJICUCTBUS U IBHXKCHUS TEI
-MEeXaHUYECKUE KOJeOaHus U BOJHBI. 3BYK.
-3JICKTPOMAarHuTHOE MOJIe

-CTPOCHHE aTOMa U aTOMHOTO sifjpa
-UTOTOBOE MTOBTOPEHUE

Hean uzyuyenus pusuku:

— pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH yUyaliuxcs Ha OCHOBE Iepe/iadyn UM
3HAHUU U OMbITA IO3HABATEIBHON U TBOPUYECKOU JICATECIBLHOCTH;

— IIOHMMAHHUC YIaIINMHUCA CMBICJIa OCHOBHBIX HaYYHbIX MOHSITUN M 3aKOHOB
(1)I/I3I/IKI/I, B3aMMOCBA3U MCXKY HUMU,

— ¢opMUpPOBaAHHKE Y yUaIIUXCS MPECTABICHUN 0 PU3NUECKON KapTUHE MUDA.
JlocTrkeHne 3TuX 1eeid 00ecrneurnBaeTcsl peleHueM CIEeIYIOINX 3a1a4:

— 3HAKOMCTBO YYalllUXCsl C METOJIOM HAYYHOTO MO3HAHUS U METOAAMHU
UCCJIEIOBaHUS OOBEKTOB U SIBIICHUN TIPUPOIBL;

— MpUOOpETEeHNE YUAIIMMUCS 3HAHUN O MEXaHUUYECKUX, TETJIOBbIX,
AIIEKTPOMATHUTHBIX U KBAHTOBBIX SIBICHUSX, PU3NYECKUX BETUUMHAX,
XapakTepU3yIOUIUX TH SBJICHHUS;

— (opMupoBaHUE y yUAIIUXCS YMEHUN HAOII01aTh IPUPOIHBIC SIBICHUS U
BBITIOJIHATH OIBITHI, JJAOOPATOPHBIC PAOOTHI M SKCTIEPUMEHTAIILHBIE
UCCJIEIOBAHUSI C UCTIOIb30BAHUEM U3MEPUTENIbHBIX MPUOOPOB, MIHUPOKO
IIPUMEHSAEMBIX B ITIPAKTUUYECKOM KU3HU;

— OBJIQJICHUE YUYAIIUMUCS TAKUMHU OOIICHAYYHBIMU MOHATUAMHU, KaK
MPUPOIHOE SABJICHHUE, SMITMPUUECKH YCTAHOBIIEHHBIN (haKT, mpodiema,



TUI0Te3a, TEOPETUUECKUI BBIBOI, PE3YJIbTAT IKCIIEPUMEHTAIIbHOMN
MPOBEPKHU;

— NOHUMAaHHE YYaUIUMHUCS OTINYUN HayYHBIX JaHHBIX OT HEIPOBEPEHHOU
uH(bOpMaInK, IICHHOCTH HAYKHU JJIsl yIOBIETBOPEHUSI OBITOBBIX,
IIPOU3BOJICTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN YETIOBEKA.

Buasbl ypokoB: ypOoK-JIEKILIUs; YPOK-Oecea; ypOK BBIOJHEHUS TIPAKTHUECKUX
paboOT NOMCKOBOTO TUIMA; YPOK BBIIIOJHEHUS TEOPETHUECKUX UCCIET0BAHMI;
CMEIIaHHBIM YPOK, COYETAIOIINNA Pa3IMUHbIE BUJIbI HA OJTHOM YPOKE.

KpaTlcoe coacpxanue:

Marepuansnas Touka. Cucrema orcueta. [lepemenienne. CkopocTh
MPSIMOJIMHEMHOTO PABHOMEPHOTO ABWKEHHUS. [IpsMoIMHEliHOE paBHOYCKOPEHHOE
JIBI)KCHUE: MTHOBEHHAs! CKOPOCTh, YCKOpeHUe, iepeMeiienue. I'paduxu
3aBUCHUMOCTH KHHEMAaTUYECKUX BEJIMYUH OT BPEMEHU IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBUXKEHUHU. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKECHMUS.
["eonieHTpUYECKas U reTUOIEHTPUYECKAsT CUCTEMbl MUPA.

NuepruanbHas cucrtema orcuera. [1epBeiil, BTOpOM U TpeTuil 3aKkoHbl HproTOHA.

CpoOonnoe nagenue. HeBecomocTh. 3aKOH BCEMUPHOTO TITOTEHUS.
(UckyccTtBeHHbIe cryTHUKHU 3emitn.) ImMmynbe. 3aK0H COXpaHEHUS! UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Konebarensnoe asmxenue. Konebanus rpysa Ha nipykune. CBoOOgHbBIC
koJniebanus. KonebarenbHas cucrema. MasTHUK. AMIUTUTYAa, IEPUOJT, HACTOTA
kosebanuii. ([lapMoHnYecKkue KoaeOaHms).

[TpeBparenue sHepruu Npu KouedaTeIbHOM JIBUKEHUH. 3aTyXarouue KojJeoaHusl.
BoinyxieHHbIe KosneOanus. Pesonanc.

Pacnpoctpanenue konebaHuil B ynpyrux cpenax. [lonepeunsie u mpooJibHbIE
BOJIHBL. J[JInHA BOJIHBL. CBSA3b IJIMHBI BOJHBI CO CKOPOCTBIO €€ PaCIIPOCTPAHEHUS U
NEPUOJIOM (YaCTOTOM).

3ByKoOBBbI€ BOJIHBI. CKOPOCTH 3ByKa. BbicoTa, TEMOpP ¥ TPOMKOCTb 3BYKa. IXO.
3ByKkoBO#1 pe3onanc. (MuTepdepenims 3Byka).

OnHOopoaHOE Y HEOTHOPOIHOE MarHuTHoOE MoJjie. Hanpapnenue Toka u
HarpaBJICHUE JIMHUI ero MarHuTHOro noJis. [IpaBusio OypaBunka. OOHapyKeHHE
MarHuTHOro noJiist. IIpaBuno sesoit pyku. MHAyKIMs MarHuTHOTO MoJIsl.
MaruauTHbii oToK. OnbIThl Dapajiess. DIeKTPOMArHUTHAS UHIYKIIUSL.
Hanpagnenue nanykunoHHoro toka. [Ipasuno Jlenna. fIBnenne caMOMHAYKINH.



[Tepemennsiii TOk. ['eHepaTop nepemeHHoro Toka. [IpeoOpazoBaHus sHEepruu B
anekTporeHeparopax. Tpancpopmarop. [lepegaua snekTpudeckoit 3Hepruu Ha
paccTosiHie. DIEKTPOMArHUTHOE ToJie. DIEKTPOMArHuTHbIE BOJIHBI. CKOPOCTh
pacrpoCcTpaHEHHUs JIEKTPOMArHUTHBIX BOJIH. BIMsHUE 3I€KTPOMarHUTHBIX
W3JIy4YCHUN HA )KUBBIC OPTaHU3MBI.

Koneb6arenbubrii kKoHTYp. [loydenne 3neKTpOMaraHuTHEIX KosieOanui. [IpuHImmIBI
PaarOCBSI3U U TEJICBUACHUS.

WnTepdepenius ceera. DneKTpoMarHiuTHas nmpupoja ceera. [Ipenomienue ceera.
[Toxazarens npenomnenus. ucnepcus csera. L[Bera ten. Cnexkrporpad u
CHEKTPOCKON. THUIBI ONTHUECKUX CIIEKTPOB. CrekTpasibHbli aHanu3. [lornomenne
U UCIIyCKaHue cBeTa aroMaMu. [IporcxoxieHrne TMHENYaThIX CIIEKTPOB.

PannoakTHBHOCTh KaK CBUJETENBCTBO CIIOXKHOTO CTPOEHUS aTOMOB. Ajb(da -,
oeta- u ramma-usnydenus. OneiTel Pesepdopaa. Snepnas moaens aroma.
PanuoakTrBHBIE TPEBpallleHUs aTOMHBIX saep. CoxpaHeHue 3aps0BOro U
MacCOBOTO YHCEI. DKCIEPUMEHTAIIBHBIE METO/IbI UCCIIEIOBAHNS YaCTHUL.

[IpoToHHO-HENTPOHHAA MOAEID siapa. DUZNYECKUN CMBICI 3apsiIOBOTO U
MaccoBoro uncen. M3otonsl. [IpaBuna cmenienus 1is anbda - u 6era-pacnaja.

DHeprus cBsA3M YacTul B sape. Jlenenue saep ypana. Llennas peakuus. SnepHas
HHEpreTHKa. JKOJIOTHYeCKue NpoodIeMbl padOThl AaTOMHBIX AJIEKTPOCTAHLIUH.

Hoszumerpus. [lepuon nonypacmnaaa. 3aKkoH paguoaKTUBHOTO pacnaaa. BiusHue
PaaOaKTUBHBIX U3TyUYCHHI Ha )KUBBIE OPTaHU3MBI.

Tepmosinepnas peakiusi. Uctounuku sHeprun CosHIa U 3BE3/I.

Enunas ¢usnueckas kaptuna mupa. Ousnka v HaAyYHO-TEXHUUECKAsT PEBOJOLIHS
O:xunaembie pe3yJibTaThl:

YMenust:

—IOHUMAHHE U CIIOCOOHOCTb OMUCHIBATH U OOBACHATH (DU3NUECKUE SIBJICHUS .
MOCTYIaTeIbHOE JIBIDKCHHUE, CMEHA JTHS M HOUW Ha 3emiie, CBOOOTHOE MMa/ICHNe
TEJI, HEBECOMOCTD, IBMKECHHUE I10

OKPY>KHOCTH C ITOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO;

—3HaHUE U CIIOCOOHOCTh 1aBaTh OMpeACICHUs/ONucaHusl GU3NIECKUX MOHITHH:
OTHOCHUTEJIbHOCTb JIBUKEHHUS, TCOIIEHTPUUECKAS U TeIUOICHTPUYECKasi CUCTEMBbI
MHUpa; MepBasi KOCMUYECKast

CKOPOCTb, PCAKTUBHOC JIBHUIKCHHC, (1)I/ISI/I‘ICCKI/IX MOI[CJ'IﬁfI: MaTcpualibHaA TOYKaA,
CHUCTCMA OTCUCTA, (l)I/ISI/I‘-IeCKI/IX BCJIMYUH: MICPEMCIICHNUC, CKOPOCTb PABHOMCPHOTO
HpHMOHHHCfIHOFO ABUKCHUS, MTHOBECHHAA CKOPOCTb U YCKOPCHHUC ITPH



PaBHOYCKOPEHHOM IPSIMOJIMHENHOM JBUXXEHUH, CKOPOCTb U
LIEHTPOCTPEMUTEIILHOE YCKOPEHUE IIPU PABHOMEPHOM JIBHKCHUU TeJla 110
OKPY’KHOCTH, UMITYJIbC;

—IIOHMMAaHHC CMBICJIa OCHOBHBIX (1)H3H"I€CKI/IX 3aKOHOB: 3aKOHBI HBI-OTOHa, 3aKOH
BCCMUPHOTO TATOTCHHUA, 3dKOH COXpPAaHCHUA UMITYJIbCA, 3dKOH COXPAaHCHUA SHCPIUun
N YMCHHC ITPUMCHATH UX Ha IIPAKTUKE,

—YMEHHE NMPUBOJAUTH MPUMEPHI TEXHUYECKUX YCTPONUCTB U KUBBIX OPTaHU3MOB, B
OCHOBE IMepeMEIIEHUSI KOTOPBIX JICKUT MPUHIIUI PEAKTUBHOTO JIBHXKEHHUSI; 3HAHUE
U yMEHUE OOBSICHSITh

YCTpOﬁCTBO )51 I[GﬁCTBHG KOCMHNYCCKHX paKCT-HOCHTGHGﬁ;

—YMCHHUC U3MCPATH: MTHOBCHHYIO CKOPOCTh U YCKOPCHHUC ITPH PABHOYCKOPCHHOM
HpHMOHHHCﬁHOM ABUKCHUH, HCHTPOCTPEMUTCIIBHOC YCKOPCHUC ITPU
PaBHOMCPHOM ABHIKCHHUU 110

OKPY’KHOCTH;

—YMEHHE HUCII0NIb30BaTh [TOJYYEHHbIE 3HAHUS B IOBCETHEBHOU KU3HU (OBIT,
HKOJIOTHS, OXpaHa OKpYKarolled Cpeibl);

—IOHUMAHHE U CIIOCOOHOCTD OIMUCHIBATH U OOBACHATH (PU3UUECKUE SIBICHUS:
KoJieOaHHUsS MaTEMAaTUUECKOTO U MPYKHHHOTO MasiTHUKOB, PE30HAHC (B TOM YHCIIC
3BYKOBOI ), MEXaHUYECKHUE

BOJIHBI, JJIMHA BOJIHBI, OTPAXCHUC 3BYKa, 3XO0,

—3HaHUE U CITIOCOOHOCTH J1aBaTh ONpeeIeHNs] PU3NUECKUX TTOHSITUIN: CBOOOHBIC
KoJiebaHus, KojiebaTelbHas CHCTeMa, MasSTHHUK, 3aTyXarolue KojieOanus,
BBIHYK/ICHHBIC KOJICOAHNS,

3BYK U YCJIOBHS €T0 pacipoCTpaHeHHs; GU3NYSCKUX BEIIMYHMH: aMIIATYAa, TIEPHO/T
M 4acTOoTa KojeOaHuii, COOCTBEHHAs YacTOTa KOjeOaTeILHOI CUCTEMBI, BBICOTA,
[TemOp], TPOMKOCTB 3BYKa,

CKOPOCTb 3BYKa; (PU3UUIECKUX MOJIEJICH: TapMOHUYECKUE KOIeOaHus,
MaTeMaTUYECKUM MasTHHK;

—BJIaICHUC OKCIICPUMECHTAJIIbHBIMU MCTOJaMHU UCCIICA0OBAaHNA 3aBUCUMOCTHU
Iepruoaa U 4aCTOTHI KoJIeOaHMI MasiTHUKA OT JJINHBI €O HUTH.

-TIOHUMaHHUE U CIIOCOOHOCTD OIUCHIBATh M OOBICHATH (DH3NUSCKHUC
SIBJICHHSI/TIPOIIECCHI: DJIEKTPOMAarHuTHas MHAYKITUS, CAMOWHIYKIIHS, IPEIOMIICHHC
CBETa, IUCTIEPCUS CBETA, MOTJIONICHUE U UCITYCKAHHUE CBETa aTOMaMHU,
BO3HMKHOBEHHUE JIMHEHYATHIX CIIEKTPOB UCITYCKAHMS H ITOTJIOIICHHUS;



—3HaHUE U CIIOCOOHOCTH 1aBaTh ONpPeACICHUs/ONUCcaHusl GU3NIECKUX MOHITHH:
MarHUTHOE M0JI€, JUHUM MarHUTHOM MHIYKIIMH, OJJTHOPOJHOE U HEOTHOPOHOE
MAarHUTHOE M0JI€, MATHUTHBIN MMOTOK, IEPEMEHHBIN AJIEKTPUUECKUH TOK,
AJIEKTPOMArHUTHOE MOJIE, JICKTPOMATHUTHBIE BOJIHBI, 3JIEKTPOMAarHuTHHIE
KoJIeOaHwMs, paIuOCBI3b, BUIUMBIN CBET; (DU3NICCKUX BEITUUHH:

MardiuTHas MHAYKOWUSA, THOAYKTHBHOCTD, IICPHUO/, 4aCTOTA U aMILJIUTydad
QJICKTPOMAIrHUTHBIX KOJ'IG63.HHI>1, IMOKAa3aTCJIN IMPCIIOMIICHUS CBCTA,

—3HaHHC (I)OpMy.TII/IPOBOK, IIOHUMAHHUC CMBICJIAa 1 YMCHHUC ITPUMCHATH 3aKOH
IMPCIIOMJICHHUA CBCTA U IIPABUJIO J'[eHua, KBAaHTOBBIX IIOCTYJIAaTOB Bopa;

—3HaHUe Ha3HAYCHUs, YCTPOUCTBA U IIPUHLINAIA IEUCTBUS TEXHUYECKUX
YCTPOMCTB: 3JIEKTPOMEXaHUUECKUI NHIYKIIMOHHBIA T'€HEPATOP NEPEMEHHOIO TOKA,
TpaHchopMaTop, KoJieOaTeNbHbIA KOHTYP, AETEKTOP, CIIEKTPOCKOII, CIIEKTpOorpad;

—IIOHUMAaHHKE ¥ CIIOCOOHOCTH OITMCHIBATH U OOBSICHSITH (1)I/I3I/I‘-IGCKI/IG SABJICHHS .
pPaaAruOaKTUBHOCTE, HOHU3UPYIOINUEC U3JTYUCHUI,

—3HaHUE U CIIOCOOHOCTH J1aBaTh ONPEAEIICHHSI/ONMUCAHNS (PU3HUECKUX TOHSATU:
PaZMoOaKTUBHOCTb, ajb(a-, 0eTa- U TaMMa-4acTULb; PUINIECKUX MOJIETICH:
MOJIEJIN CTPOCHHUS aTOMOB, ipeaioxkeHHbie JI. TomconoMm u 3. Pezepdopaom;
MPOTOHHOHEUTPOHHAsI MOJIENIb AaTOMHOTO SIApa, MOAEIb MpoIlecca AeIEHUs 1pa
aToMa ypaHa; GU3NYEeCKUX BEJMUYMH: MOTJIOLIECHHAs 1032 U3TyUCHHUS,

K0P PULIMEHT KauecTBa, SKBUBAJICHTHAS J103a, IEPUO]] TIOJTypacraja;

—YMEHHE NMPUBOJAUTH MPUMEPHI U OOBICHATH YCTPONUCTBO M MPUHIIUIT JIEHCTBUS
TEXHUYECKUX YCTPOWCTB U YCTAHOBOK: cueTuuK I 'elirepa, kamepa BuibcoHa,
My3bIPbKOBAsi KAMEPA, SACPHBIN PEAKTOP HA MEJICHHBIX HEUTPOHAX;

—YMEHHE U3MEPSATh: MOIIHOCTH J03bl PAAMOAKTUBHOTO U3ITyUYEHUS OBITOBHIM
JIO3UMETPOM;

—3HaHue (HOpMYyITUPOBOK, MIOHUMAHHUE CMbICIA U YMEHUE IPUMEHSTh: 3aKOH
COXPAaHEHMs MacCOBOI0 YHCJIA, 3aKOH COXPAHEHUS 3apsiia, 3aKOH PaJuOaKTUBHOTO
pacriaja, IpaBujIo CMEILECHHUS;

—BJIaJICHHE SKCIEPUMEHTAIbHBIMU METOJIaMH UCCIIEOBaHUS B IIpoLiecce
W3Y4YEHUS 3aBUCUMOCTH MOLIHOCTH U3JIy4€HHUS IPOAYKTOB paclajia pajoHa OT
BPEMEHU;

—IIOHMMAaHHEC CYTH SKCIICPUMCHTAJIbHBIX MECTOA0B UCCICAOBAHUA YaCTHUIL,;

—YMEHHE UCTI0Ib30BaTh MOTYYEHHBIE 3HAHUS B TOBCETHEBHOM XKM3HU (OBIT,
HKOJIOTHS, OXpaHa OKPYXaroulei cpebl, TeXHIUKa O€30MacHOCTH U Ap.).

—IPpCACTABJICHUC O COCTABE, CTPOCHHU, ITPOUCXOKACHUN U BO3PACTC Conxeunon
CUCTCMBI,



—YyMeHHEe NPUMEHSATh (GU3UUECKUE 3aKOHBI IS O0BSICHEHUS JBMKCHUS TIaHET
ColHEeYHOM CUCTEMBI;

—3HaTb, YTO CYIICCTBCHHBIMU IIapaMCTpaMH, OTIIMYAOIIUMHU 3BC3AbI OT IIJIAHCT,
ABJIAIOTCA UX MACChl 1 HCTOYHHUKH SHCPIUHU (TGpMOHIIGpHLIE? PCAKIHNH B HEAPAX
3BC3 U PAIHNOAKTHUBHBIC

B HEJpax IJIAHET);

—CpaBHUBATH (U3NUYECKUE U OpOUTATIBHBIC TAPaMETPhI TUIAHET 36MHOM TPYIIIIBI C
COOTBETCTBYIOLIMMU NapaMeTPAMH IJIaHET-TUTaHTOB U HaXOJUTh B HUX 00IIee U
pa3Iu4HOE;

—O00BsACHATH cyTh 3QdekTa X. [Jomnepa; GopmMyaupoBaTh U OOBICHATH CYTh
3akoHa J. Xa0b0:a, 3HaTh, UTO 3TOT 3aKOH SBUJICS HKCIEPUMEHTAIbHBIM
MTOATBEPKIACHUEM MOJIEIIN HECTALIMOHAPHOU BeenenHnon, oTkpeiTon A. A.
dpuamaHoMm.



