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PaGouas nporpamMma cocraBJ/ieHa Ha 0cHOBe De1epaibHOI0 rocy1apCcTBEHHOI0
00pa30BaTEJIBLHOIO CTAHAAPTA OCHOBHOTO 0011ero oopazosanus (PI'OC O0OO) odyuarommxcs ¢
OB3, aganTHpPOBaHHOW OCHOBHOI 00111€00pa30BaTeJIbHOM MPOrPaMMBbI OCHOBHOI'0 001I{ero
o0pa3zoBanus odyuyarmuxcs ¢ THP
Ilnanupyembie pe3yJbTATHI OCBOCHUSA Y4eOHOIr0 npeamera «Pu3nka.

1) dopmupoBaHue peACTaBICHUI O 3AKOHOMEPHOW CBSI3U M TO3HABAEMOCTH SIBJICHUI
MPHUPO/BI, 00 0ObEKTUBHOCTH HAYYHOT'O 3HAHUS;, O CUCTEMOOOpa3yoel poiu (pU3NKU A pa3BUTHS

JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU; HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTara
M3YYECHHSI OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH,

2) (hopmupoBaHHEe TEPBOHAYATBHBIX NPEACTABIECHUN O (U3NYECKOI CYIIIHOCTH SIBICHUN
MPUPOABI (MEXaHUYECKHX, TeTIJIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX ), BUJJaX MaTepuu (BEIIECTBO
U 10JI€), IBUKEHHUH KaK Crioco0e CyIECTBOBaHMSI MATEPUH; YCBOCHHE OCHOBHBIX UJIEH MEXaHUKH,
ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUH BELIECTBA, JJIEMEHTOB 3JIEKTPOIMHAMUKY U KBAHTOBOM
(bu3uKK; OBIAJICHUE TTOHATHIHBIM aNapaToM U CUMBOJIMYECKUM SI3BIKOM (PU3HKH;

3) npuoOpeTeHue OnbITa MPUMEHEHUS HAyYHBIX METOJIOB IMO3HAHUS, HAOTIOJCHHS (PU3NIECKUX
SIBJICHUH, IIPOBEJICHUS OIBITOB, ITPOCTHIX KCIEPUMEHTATBHBIX UCCIICIOBAHHM, MMPSMBIX M KOCBEHHBIX
M3MEpEHU C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB; TOHUMAHUE
HEen30eKHOCTHU MOrPEeUTHOCTEN JIF0OObIX U3MEPEHMUI;

4) nonnManue HU3NUECKUX OCHOB M MPUHIUIOB JeHCTBUS (pabOThl) MAIlIMH U MEXaHU3MOB,
CPEJICTB MEPEIBIKCHUSI M CBSI3H, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX TEXHOJIOTUYECKHUX
MIPOLIECCOB, BIMUSIHUS UX HA OKPY>KAIOUIYIO CPEly; OCO3HAHUE BO3MOXKHBIX TPUUYUH TEXHOTEHHbBIX U
9KOJIOTMYECKUX KaTacTpod;

5) oco3HaHuEe HEOOXOAMMOCTH MPUMEHEHUS JOCTIKCHUN (DU3UKHU M TEXHOJIOTHH JIs
PaLMOHAIBHOIO IPUPOIOIOIB30BAHUS;

6) oBlIaJiIcHNE OCHOBaMH 0€30MaCHOTO UCTIOJIB30BAHUS €CTECTBEHHBIX U MCKYCCTBEHHBIX
AJIEKTPUUYCCKUX M MATHUTHBIX TOJIEH, DJIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
WCKYCCTBEHHBIX HOHU3UPYIOIIUX M3ITYYCHHUN BO N30€KaHNe UX BPEIHOTO BO3JACHCTBYS HaA
OKpY KaroIIyI0 Cpely U OpraHU3M YeJIOBEKa;

7) pa3BUTHE YMEHUS TUIAHUPOBAThH B MTOBCEHEBHOM )KM3HHU CBOU JACHCTBUS C TPUMEHEHUEM
MOJTYYEHHBIX 3HAaHUHM 3aKOHOB MEXaHUKH, SJIEKTPOAMHAMUKH, TEPMOIMHAMUKHU U TEIUIOBBIX SIBICHUMN
C IIeTIbI0 cOepe)eHMs 3T0POBbS;

8) popmupoBaHue MpeCTaBICHUH O HEPALMOHATBHOM HCIIOIB30BAHUN TIPUPOIHBIX PECYPCOB
Y SHEPTUH, 3arpsA3HEHUH OKPYXKAIOIEH Cpe/ibl KaK CJIEe/ICTBHE HECOBEPIIEHCTBA MAILIUH U
MEXaHU3MOB,;

9) ansa oOy4JaromUXCs ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/IOPOBBSI: BJIa/IeHHE OCHOBHBIMHU
JOCTYITHBIMU METOJIaMU Hay4HOTO MTO3HAHUS, HCIIONB3yeMbIMH B (PU3HKe: HAOIOACHNE, OTIICaHue,
M3MEpEeHUE, SKCIIEPUMEHT; YMEHUE 00pabaThiBaTh pe3ylbTaThl U3MEPEHHI, 00HAPYKUBATh
3aBUCHMOCTD MEXTy PU3UICCKUMU BEIIMIMHAMHE, OOBSCHSATH TIOJyYeHHBIC PE3yJIbTAThI U IeTIaTh
BBIBOJIBI;

10) mist 00yUarOMMXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/J0OPOBbSI: BIIaJICHUE IOCTYITHBIMU
METOJIaMU CaMOCTOSITENILHOTO TJIAHUPOBAHUS U MPOBEACHUS (PU3UUECKUX IKCIIEPUMEHTOB, OMTUCAHUS
Y aHaJIM3a MMOJyYeHHON U3MEPUTEIHHON HH(OPMAITUH, OTIPEeIeIeHNUs TOCTOBEPHOCTH TTOIy4€HHOTO
pe3yabTarta;

11) nnst criensix ¥ cabOBHIANINX 00YJAOIINXCS: BIIAJICHUE MPABUIIAMHE 3aHCH (PU3MUECKIX
dhopmyn penbedHO-TOUCUHON cucTeMbl 0003HaueHui JI. bpaiins.

BohinycKHUK HAy4YUTCH:

—co0iroaaTh npaBuiia 0€30MaCHOCTU U OXpaHbl TpyJa Ipu padboTe ¢ yueOHBIM U J1a00paTOPHBIM
000opyI0BaHUEM;

—~TIOHUMATh CMBICII OCHOBHBIX (PM3NYECKUX TEPMUHOB: (HUZUUYECKOE TeN0, PUINIECKOE SIBICHUE,
(u3nueckas BeTUYHMHA, €IMHUALII H3MEPEHUS;

—pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEHIMTh MpU TOMOIIU (UBUYECKUX METOJIOB;
aHAJIM3UPOBATh OTHEIbHBIE 3Tallbl IMPOBEICHHUS HCCIEIOBAaHUN W HHTEPIPETUPOBATH PE3YIbTATHI
HaOJIO/IEHUH U OTIBITOB;

— CTaBUTH OMBITHI 10 UCCICIOBAHUIO (PU3NICCKUX SIBJICHUN WIH (DU3UYECKHX CBOMCTB Ten Oe3
WCTIONIb30BAaHUS TPAMBIX HW3MEPEHHH; Mpu SToM (OpMyIHpoBaTh MpodieMy/3agady y4eOHOTO



9KCIIEPUMEHTA; COOMpaTh YCTAaHOBKY M3 IPEAJIOKEHHOr0 OOOpYyAOBaHUS; MPOBOIUTH ONBIT U
(opMyIMpPOBATH BBIBOABI.

— Ilpumeuanue. [lpu npoBeneHUM HCCIEIOBAHUS (PUINYECKUX SIBICHUA H3MEPUTEIbHbBIE
NpUOOPBI UCHIOIB3YIOTCA JIMIIb KaK JATYUKUA M3MEpPEHHs (U3UUECKUX BEIWYHMH. 3alMCH MOKa3aHUi
MPSIMBIX U3MEPEHUI B ATOM Cilydae He TpeOyercs.

—TIOHUMATh POJIb HIKCIIEPUMEHTA B MOJy4EHUU Hay4YHOU HH(POpPMALIUY;

—~TPOBOAUTH MpsIMbIE H3MEPEHUS (PU3NYECKUX BEIMYMH: BpEMs, PACCTOSIHHE, Macca Tena,
o0beM, cuila, TemIeparypa, aTMocepHoe JaBJI€HUE, BIAXKHOCTh BO3JyXa, HAINpsDKEHHE, CUila TOKa,
panuanuoHHb (OH (C MCIOJIb30BAaHHEM TO3MMETpPA); MPU TOM BHIOMpPATh ONTHUMAIBHBIA CIOCOO
M3MEPEHUs U HCIIONIb30BATh IPOCTEHIINE METOIbI OLIEHKH IIOTPEIIHOCTEH U3MEPEHUIA.

— Ilpumeuanue. JlroGas yueOHas mporpamma J0JbDKHAa 00eCHeuMBaTh OBJIAJCHUE MPSMBIMU
U3MEPEHUSIMH BCEX MEPEUUCIICHHBIX (PU3NYECKUX BEJINYHH.

—~TPOBOJHTH HCCIEIOBAHNUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIWYHMH C MCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUH: MpH 3TOM KOHCTPYHPOBaThb YCTAHOBKY, (UKCHPOBATH pe3yJbTaThl IOJYyYEHHOMN
3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUjAE TaOnHIl M rpaduKoB, J€IaTh BBHIBOJBI MO PE3yjbTaTamM
HCCIIEI0OBaHUS;

—~TPOBOJUTh KOCBEHHBIC H3MEpPEHHs (PH3MUECKUX BEIMYMH: TPU BBITOJHEHUH H3MEPEHUI
coOMpaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys INPEAJOKEHHONM WHCTPYKIMHU, BBIYUCIATH
3HAQYCHHWE BEJIMYUHBI U AHAJIM3UPOBATH IIOJYYEHHBIE PE3YJbTaThl C Y4ETOM 33JaHHOM TOYHOCTH
HU3MEPEHHUI;

— QHAJM3UPOBATh CUTYyallMd [PAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Y3HaBaTb B HHUX
NIPOSIBJICHUE M3YYEHHBIX (DU3MUYECKUX SIBICHUN WIM 3aKOHOMEPHOCTEH M NPUMEHSTHh HMEIOIIUECs
3HAHUS U UX OOBSICHEHUS;

—OHUMAaTh NPUHIMIBI JEHCTBUSA MALIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHUS HX
0€30I1aCHOT0 MCIIOB30BaHMS B IOBCEAHEBHOM KU3HM,

—HCIOJIB30BaTh MPH BBIIOJHEHUHM YUYEOHBIX 3ajjad HAy4YHO-NONYJIPHYIO JIUTEpaTtypy o
(bU3NYECKUX SBICHUSX, CIIPABOYHBIE MaTepUalbl, pecypcsl HTEepHeT.

Mexanu4yeckue siBJCHUSA

BbinyckHUK HayyuTCS:

—pacno3HaBaTh MEXaHUUYECKHUE SIBIICHUS U OOBSCHATH HA OCHOBE MMEIOIUXCSl 3HAHUH OCHOBHBIE
CBOMCTBAa WJIM YCJIOBHUS IPOTEKAaHUs 3THUX SBJICHUI: PAaBHOMEPHOE M HEPABHOMEPHOE JIBU)KCHME,
PaBHOMEPHOE U PABHOYCKOPEHHOE MNPSMOJIMHEHHOE IBUKEHHE, OTHOCUTEIBHOCTb MEXaHHYECKOIO
JBUKEHMSI, CBOOOJHOE TaJE€HUE TeJl, PAaBHOMEPHOE JBMKEHHE 10 OKpPY)XHOCTH, HHEpLus,
B3aMMOJCMCTBHE TEJl, PEAKTUBHOE JBIKECHHE, NIepeaada JaBICHNs TBEPAbIMU TEIaMHU, )KUIKOCTSIMHU U
razamu, aTMoc(epHoOe JIaBJeHHe, TUIaBaHUE TeJl, PAaBHOBECHE TBEP/BIX TeJl, HMMEIOIIUX 3aKPEIUICHHYIO
OChb BpAILIEHUs, KOJIeOaTeIbHOE JBI)KEHUE, PE30HAHC, BOJTHOBOE JIBUKEHHUE (3BYK);

— ONUCHIBAaTh W3yYEHHBIE CBOWMCTBA T M MEXAHWYECKHE SIBICHHS, HCIONB3Ys (U3NYECKHE
BEJIMYMHBL: MyTh, IIEpEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, NepHo o0pallieHHs, Macca Teja, INIOTHOCTh
BElIECTBa, cuja (CWja TSKECTH, CuUja YNPYTrOoCTH, CWIa TPEHUs), JaBlIE€HUE, HMITYyJbC Tela,
KMHETHUYEeCKasi SHeprusi, MOTeHLHaIbHas YHEPrus, MexaHuueckas paboTa, MeXaHH4ecKas MOIHOCTb,
KIIJ] npu coBepuieHnH pabOThl C MCIOIb30BAaHUEM IIPOCTOTO MEXAHU3Ma, CHJIa TPEHUS, aMILTUTY /A,
NEepUoJl W 4YacToTa KoJIeOaHMH, IIMHA BOJIHBI MU CKOPOCTb €€ PACIpOCTPAaHEHMs; MPH ONHCAHUU
MIPaBWIbHO TPAKTOBAaTh (PU3MUECKHUM CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX O0O3HAUEHUS U €AMHMIIBI
U3MEpEHUs, HaXOOUTh (OPMyJibl, CBSA3BIBAIOIIME MJAHHYIO (HU3MUECKYIO BEJIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUCHUE (PU3UUECKON BEITMYMHBEI;

— aHAJM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKHE SIBICHUS U IPOLECCHI, UCHOIb3Ys (pU3NUECKUe
3aKOHBI: 3aKOH COXPAHEHHMsI DHEPrUU, 3aKOH BCEMHUPHOI'O TATOTEHUs, IMPUHLUII CYyNEPIO3ULUN CHUII
(maxoxaeHue paBHozaeicTByromieit cuisl), I, II u 11l 3akorsr HetoTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpH 3TOM PaszIHyuaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U €r0 MaTeMAaTUYECKOE BBIPAKEHUE;

—pa3nuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3NYECKUX MOJIENei: MaTepuanbHas TOYKa,
MHEpLHAJIbHAs CUCTEMA OTCUETa;

—pemare 3amavyd, HCHONb3ys (U3NYECKHE 3aKOHBI (3aKOH COXPAHEHWS SHEPrHH, 3aKOH
BCEMUPHOT'O TATOTEHMS, TPUHLHUN cynepnosuuuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEeHUs
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UMITyJIbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) U (GOpMyIIbI, CBSI3BIBAIONINEC (PUINICCKUE
BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tea, MIOTHOCTh BEIIECTBA, CUJla, IaBICHUE, UMITYJIbC
TCJIa, KHHCTHYCCKad OHCPrudA, INOTCHIHAJbHAsA OJSHCPrusdA, MCEXaHHYCCKasd pa60Ta, MEXaHNYCCKada
momHocTh, KIIJ[ mpocroro mexaHusaMma, cujga TPEeHHsS CKOJNbXKEHUs, Kod(D(UIMeHT TpeHus,
aMIUTUTYZQa, TIEPUOJ] W YacToTa KoyieOaHWi, JUTMHA BOJHBI U CKOPOCTh €€ pacIpOCTpaHEHHs): Ha
OCHOBE aHaju3a YCJIOBUA 3aJaud 3aIUCBIBATH KPATKOE YCJIOBHE, BBIACIATH (U3MUYECKUE BEIUYHHBI,
3aKOHBI U q)OpMyJ'II)I, HCO6XOI[I/IMBIC AJg €€ PCIICHUA, MPOBOJAUTL paCyYCThl U OLICHUBATL PCAJIbHOCTDH
MOJIy4€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBI.

TenJioBble sIBJIEHUSA

BbInyCKHUK HAYYHTCSH:

—paciio3HaBaTh TCIJIOBLIC SABJICHUSA U O6’b$ICHSITB Ha Oaze HUMCHOIIUXCA 3HAHUHA OCHOBHBIC
CBOMCTBa WJIM YCIIOBUS TPOTEKAaHUS O3TUX sBIeHUN: auddysus, u3MeHeHue oObema Tel IMpH
HarpeBaHuu (OXJKICHUH), OOJNbINas CKUMAaeMOCTh T'a30B, Majas CXXHUMAEMOCTh KHIKOCTEH u
TBEPAbIX TeJ; TEIUIOBOE pABHOBECHE, HCIapeHHe, KOHJEHCAllMsl, IUIaBJICHHE, KpUCTAJIU3alus,
KHIICHUC, BJIAXKHOCTb BO3/1yXa, PA3JIMYHBIC CHOCO6BI TCILIonepeaadun (TCHHOHpOBOIIHOCTb, KOHBCKIIUA,
W3ITy4YeHUe), arperaTHble COCTOSHUS BEILIECTBA, MOTJIOIEHUE SHEPTUU MPU HUCIAPEHUU >KUIKOCTH U
BBIJICJICHHUE €€ MPU KOHJICHCALIUU 1apa, 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT JIaBJICHUS;

—OMHCHIBATh M3YYEHHbIE CBOWCTBA Te1 M TEIJIOBBIC SIBICHUS, HCIONB3Ys (U3NYECKUE
BCJIMYMHBIL: KOJHUYCCTBO TCIJIOTBI, BHYTPCHHAA OHCPIrudA, TCMIICpATypa, YACJIbHAsA TCIIJIOCMKOCTb
BEIIECTBa, yJelbHasl TEIUIOTa IUIaBJICHMs, yleidbHas TeIioTa MmapooOpa3oBaHud, YJeNbHAs TEIUIOTa
CropaHus TOILIMBA, KOBCI)(I)I/H_[I/IGHT IIOJIC3HOI'O I[eﬁCTBHSI TCILIOBOI'0 ABUIAaTClid; IIpU OIMMCAHUHN
MPaBWIBHO TPaKTOBAaTh (PU3MUECKHI CMBICT HCIOIb3YyEMbIX BEIUYMH, UX 00O3HAUEHUS U €IUHHIIBI
U3MEpEHUs, HAaXOOUTh (POPMyIIbI, CBS3BIBAIOIIME MAHHYIO (HU3MUYECKYIO0 BEIMYHMHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaY€HUE (PU3NUECKON BETUUHHBI;

— aHAJIM3UPOBATH CBOMCTBA TCJI, TCIUIOBBIC ABJICHHUA MW MPOLCCCHI, HCIIOJb3YySd OCHOBHBIC
MIOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOCHHUHU BELIECTBA U 3aKOH COXPaHEHHs SHEPTUU;

—pa3jm4artb OCHOBHBIC TIPU3HAKU HU3YYCHHBIX (1)I/I3I/I‘IGCKI/IX MOILCHCP’I CTPOCHUS Ta30B,
KHUJKOCTEH U TBEPIBIX TEI;

~TPUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUA (U3UUECKUX 3HAHUH O TEIJIOBBIX
SIBIICHUSAX;

—pelaTh 3a7a4uu, UCTOJIb3Yys 3aKOH COXPAaHEHUS YHEPIMM B TEIUIOBBIX Ipolieccax U (Gopmysl,
CBsI3bIBaIOIINE (DU3HUECKHUE BETMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATypPa, YAEIbHAS TEIUNIOEMKOCTb
BEIIECTBa, yJielbHasl TEIUIOTa IUIABJIEHMS, yJeiabHas TEIUIoTa MapooOpa3oBaHUs, yJelbHasl TEIoTa
CropaHus TOIUIMBA, KOOPGUIUEHT MOJIE3HOTO ACHCTBHS TEIJIOBOTO JABUraTelsl): Ha OCHOBE aHaIH3a
YCJIOBUA 3aJadd 3allUCbIBATh KPATKOC YCJIOBHUEC, BBIACIATH (1)I/I3I/I‘~ICCKI/IC BCJINYHHBI, 3aKOHBI H
dbopMynbl, HEOOXOAMMBIE MJi €€ pEelIeHHs, MPOBOAWTH pacyeThl M OILIEHHWBATh PEATbHOCTh
MOJIYUYCHHOT O 3HAUYCHUA (1)I/I3I/I‘-IGCKOI71 BCIIMYHNHBI.

DJleKTprYecKre 1 MATHUTHbBIE SIBJICHUS

BbInyCKHUK HAYYHTCS:

—pacro3HaBaTh 3JEKTPOMArHUTHBIE SIBJICHHS M OOBSCHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOMCTBAa HJIH YCJIOBUS MPOTCKAHUA OTUX SIBJICHUU: OJICKTpHU3alus TCII, BSaHMOI[efICTBHe
3aps70B, SIEKTPUUECKU TOK U €ro AeHCTBUS (TEMI0BOe, XUMHUUECKOe, MAarHUTHOE), B3aUMOJICHCTBUE
Mar"ivToB, J3JICKTpOMAarouTHas WMHAYKIUA, I[CﬁCTBPIG MAariuMTHOTI'O IOJId Ha NPOBOJHHUK C TOKOM M Ha
JIBUKYIIYIOCS 3apsDKEHHYI0 YacTHUILy, NEHCTBUE DJIEKTPUYECKOrO MOJIA Ha 3apsHKEHHYIO YacTHILY,
3JIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJUHEHHOE PacCIpOCTPaHEHUE CBETa, OTPAXKEHUE U TPETOMIICHHE
CBeTa, TUCIEPCHUs CBETA.

—COCTaBJIATb CXCMBbI JOJICKTPUUCCKHUX HeHeﬁ C M[OCICOAOBATCIBbHBIM W HapaJJICIIbHBIM
COEIMHEHUEM DJIEMEHTOB, pa3linyasl yCIOBHbIE OO0O3HAUEHHUS SJEMEHTOB SJIEKTPHUECKHUX Lernei
(MCTOYHUK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, IAMIIOYKa, aMIIEPMETP, BOILTMETD).

—~HUCHOJB30BaTh ONTHUYECKHE CXEMBbI Jii TOCTPOSHUS H300paKeHUH B IUIOCKOM 3€pKaje u
coOuparoIe TuH3e.

— OMHCHIBATh U3yUEHHBIE CBOMCTBA TEN U AJIEKTPOMArHUTHBIEC SBICHUS, UCIIONB3Ys (hHU3HUECKUe
BEJIMYUHBI: DJIEKTPUUECKUI 3apsij, CHJIa TOKa, OJJIEKTPUUECKOE HAMPSHKEHUE, JICKTPUIECKOE
COTPOTUBIICHUE, yNEIbHOE COIMPOTUBJICHHE BEIIECTBa, padOTa 3IEKTPUYECKOrO TMOJs, MOIIHOCTb
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TOKa, (POKYCHOE PAaCCTOSIHUE W ONTHUYECKasl CUJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JAJIMHA
BOJIHBI M 4YacTOTa CBETa; MpPH OMNHUCAHWU BEPHO TPAKTOBATh (DU3MUECKHUH CMBICT HCIOIb3YyEMBIX
BEJIMYUH, UX OOO3HAYCHHS W CIUHHIBI W3MEPEHUS; HAaXOAUThb (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(bu3MYECKyIO BEIHUMHY C JPYTMMH BETUYMHAMHU.

— QHAJIM3UPOBATh CBOWCTBA TEJ, OJJEKTPOMArHUTHBIE SBJICHHUS U TPOLECCHI, HCHOJb3Ys
¢u3nueckre 3aKOHBI: 3aKOH COXPAHEHMs JJIEKTPUYECKOro 3apsiia, 3akoH Oma Juig yyacTKa LelH,
3aKk0oH Jlkoyns-JIeHna, 3aKk0oH IMPSAMOJIMHEMHOIO paclpOCTPAHEHMs CBETA, 3aKOH OTPAXEHUsS CBETA,
3aKOH HPEJIOMIIEHUS CBETa; IpPHU STOM pas3jinyaTh CIOBECHYIO (HDOPMYIUPOBKY 3aKOHA U €ro
MaTeMaTHYECKOE BbIPAKEHHE.

—~TPUBOJUTH  HPUMEPHl  MPAKTHUYECKOTO  HCIOJIb30BaHMA  (U3WYECKUX  3HAHUH O
AJIEKTPOMAarHUTHBIX SIBICHUSAX

—pewaTh 3aJayd, UCHONB3Yys (QU3MYecKue 3aKoHbl (3akoH Oma JUIsl ydacTKa IelH, 3aKOH
Jxoyinsg-JIeHna, 3aKOH NPSIMOJIMHEMHOIO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
MIPEIOMIICHUS CBEeTa) U (OPMYJIbI, CBS3bIBAIOLINE (DPU3HMUECKHE BEJIMYMHBI (CUIIa TOKA, SJIEKTPHUECKOE
HaNpsDKCHUE, JIIEKTPHYECKOE COMPOTUBIICHUE, YJIENbHOE CONpPOTHBICHHE BEIIECTBa, padoTa
ANEKTPUYECKOTO MOJIs, MOLUTHOCTh TOKA, (POKYCHOE PACCTOSIHUE U ONTHUYECKasl CHUJIA JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (OPMYJbI pacueTa 3JIEKTPUUECKOTO
COTPOTUBIICHUS TMPH TOCJIEIO0BATEIBHOM U MapajlieIbHOM COEIUHEHUHM MPOBOJHUKOB): Ha OCHOBE
aHaJM3a yCJIOBHUS 3a/1a4M 3alKChIBATH KPATKOE YCIIOBHE, BBIICIATh (PU3HMUECKUE BEINYMHBI, 3aKOHBI U
¢dbopMynbl, HEOOXOAMMBIE MJI €€ pEelIeHUs, MPOBOAWTH pAcyeTbl M OLEHUBATh PEATbHOCTD
MOJyYEHHOTO 3HaYCHHS (PU3NUIECKON BETUUHHBI.

KBanToBbIE sIBIICHUS

BoinyCKHUK HAYy4YUTCS:

—pacro3HaBaTh KBAHTOBBIC SBIICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHbBIE
CBOMCTBA WJIM YCJIOBMS HPOTEKAHUS OTUX SABJICHUM: €CTECTBEHHAass M  HCKYyCCTBEHHas
PaAMOaKTUBHOCTb, O-, 3- U Y-U3Ty4YEHHs, BOSHUKHOBEHHE JTMHEMYATOrO CIIEKTPpa U3IyYCHUS aTOMa;

— ONUCHIBAaTh M3yYEHHBIC KBAHTOBHIC SIBJICHUS, UCTONB3Ys (PU3MUECKUE BEIWYHHBI: MAacCOBOE
YHCIIO, 3apsA0BO€ YHCIO, MEPHOJ MOodypacmnajaa, dHeprus (OTOHOB; MPHU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PM3MUECKUN CMBICI HCIOJIB3yEMbIX BEJIHUYMH, UX 0003HAYCHHS M €IUHHIIBI M3MEpPEHHUS,
HaxXoJIUTh (OPMYIIbI, CBSI3BIBAIOUINE JAHHYIO (PU3MYECKYI0 BEIMYUHY C JPYTUMHU BeJIMYHMHAMH,
BBIYHUCIISATH 3HAUYCHHE (PU3NIECKON BETUUNHBL;

— QHAJIM3UPOBATh KBAHTOBLIE SIBIICHUS, UCIHONB3Ysl (PU3NYECKHUE 3aKOHBI U TMOCTYJAThl: 3aKOH
COXPAHEHHUs HHEPrUM, 3aKOH COXPAHEHUs AIIEKTPUUYECKOrO 3aps]a, 3aKOH COXPaHEHHs] MacCOBOTO
YHclia, 3aKOHOMEPHOCTH M3Ty4YeHUS M TOTJIONIEHUsI CBETa aTOMOM, MPH 3TOM pa3inyaTh CIOBECHYIO
(OpMYIHPOBKY 3aKOHA U €T0 MaTEMAaTUIECKOE BHIPAKECHHE;

—pa3nuyaTh OCHOBHBIE NMPU3HAKH IJIAHETAPHON MOJENHU atomMa, HYKIIOHHOW MOJENH aTOMHOTO
sapa;

—~TPUBOJUTH TPHUMEPHl TMPOSABIEHUS B TMPUPOAE U MPAKTUYECKOTO HCIOJIb30BaHUS
PaAMOaKTUBHOCTH, IEPHBIX U TEPMOSAEPHBIX PEAKIINM, CIEKTPAIbHOTO aHAJIN3A.

DJ1eMeHTbI ACTPOHOMMHU

BoinycKHUK HAy4YUTCS:

—yKa3biBaTh Ha3BaHus IUIaHeT COJHEYHON CHCTEeMBI; pa3inyaThb OCHOBHBIE MPHU3HAKU
CYTOYHOTO BpallleHus 3Be31HOro Heba, nrxenus JIyHsl, CoHIIA U IIJIAHET OTHOCUTENBHO 3BE3I;

~TIOHUMATh PA3INYUs MEX]y TeTHOIEHTPUYECKON U TEOLEHTPUUYECKOM cUCTeMaMu MHpa;

Conepxxanue yueOHoro npeamera «@usuka» B 7-9 Kiaccax.

®dusnueckoe o0pa3oBaHHME B OCHOBHOHM IIKOJIE JODKHO oOecneuuTh (GOpMHUpPOBAHUE Y
oOyJaromuxcs MpeACcTaBIeHU 0 HaydHOH KapTHHE MHpa — BaXXHOIO pecypca HayYHO-TEXHHYECKOTO
mnporpecca, O3HAKOMJICHUC o6yqa10umxcn C (I)I/I3I/I‘-ICCKI/IMI/I H aCTpOHOMHUYCCKUMHU ABJICHHUAMU,
OCHOBHBIMH TPUHOUIIAMHA pa6OTI)I MEXAaHHU3MOB, BBICOKOTCXHOJOI'MYHBIX YCTpOﬁCTB n HpI/I60p0B,
Pa3sBUTHC KOMHGTGHL{HP’I B pCICHUHN UHKCHCPHO-TCXHUYCCKUX U HAYUHO-HUCCICAOBATCIILCKUX 3aaa4.

OcBoenue yueOHOro mnpeamera «®DuU3KWKa» HaMpPaBIEHO Ha pPa3BUTHE Yy OOYYArONTUXCS
HpeﬂCTaBHeHI/Iﬁ O CTPpOCHUH, CBOﬁCTBaX, 3aKOHAaX CYHICCTBOBAHHA U ABUXKXCHUA MATCPUH, HA OCBOCHUC
oOydJaronuMucs OOIIMX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOIHBIX SBJICHUN, CO3/IaHUE YCIOBHM s
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(hopMupoBaHHS WHTEJUICKTYaJIbHBIX, TBOPYECKUX, TPaKIAHCKUX, KOMMYHUKAITUOHHBIX,
nH(OPMALIMOHHBIX KoMmmeTeHIud. OOydaromuecs OBIAACIOT HAyYHBIMM METOJAMU PEIIeHUs
pPa3IUYHBIX TEOPETHYECKUX W TMPAKTHUECKUX 3a7ad, YMEHUsSMU (OPMYIUPOBATH THIOTE3HI,
KOHCTPYHMPOBATh, MPOBOAUTH SKCIEPUMEHTHI, OLIEHUBATh U aHAJIM3UPOBATH MOJYUYECHHBIE PE3YJIbTaThI,
COIIOCTABJISITh UX C OOBEKTHBHBIMU PEATTUSIMU JKU3HH.

Y4eOubiii mpenmer «®Pu3uka» crnocoOCTBYyeT (OPMUPOBAHHUIO Y OOYYAIOMIMXCS YMEHUUH
0e30macHO  HCIOJIB30BaTh JabopaTopHOE O0OpyJOBaHUE, MPOBOAUTH €CTECTBEHHO-HAYYHBIC
HCCIE0OBaHUSl U SKCIIEPUMEHTBI, aHATU3UPOBATh MOJIYYEHHBIE PE3YJIbTaThl, PEICTABIATh U HAYYHO
apryMEHTHUPOBATh MOJyYCHHBIEC BHIBOIBI.

W3yuyenne mnpeamera «@Pusuka» B YacTH (QOPMHUPOBAHUS y OOYyYaIOUUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METOAOB (HAONIO/EHHE, HW3MEpPEHUE, OSKCIIEPHMEHT,
MOJIETUPOBAHUE), OCBOCHMSI MPAKTUYECKOTO TNPUMEHEHUS HAy4YHBIX 3HAHUNH (UMK B KU3HU
OCHOBaHO Ha MEXIIPEJAMETHBIX CBsI3sX ¢ mpeameramu: «Marematukay, «Mubopmarukay, «XuMus,
«buonorus», «leorpadpus», «Okonorus», «OCHOBBI OE30MACHOCTH  KUHEACITEILHOCTHY,
«Hcropus», «JIuteparypa» u np.

Ouszuka u Gu3NYECKue METOIbl U3YUESHUS IPUPOIbI

@usznka — Hayka o mpuponae. Pusndeckwe Tena u sABIeHUA. HaOmioneHwe W omucaHue
dbuznveckux sBaeHUN. OU3NYECKH SKCIEpUMEHT. MoIenMpoBaHNe SBICHUH U 00BEKTOB TPUPOJIBI.

OuU3NYECKUE BEJIMYMHBI M UX U3MEpeHHe. TOYHOCTh M MOTPEIIHOCTh HU3MEPEHUMU.
MexnyHapoaHas cuCTeMa €AMHULI.

@U3NYECKUE 3aKOHBI U 3aKOHOMEpHOCTU. Pu3nka M TexHuka. HaydHblid METOJ MO3HAHMS.
Ponb pusuku B hopMUpOBaHUU €CTECTBEHHOHAYYHOM IrPaMOTHOCTH.

MexaHudeckue sIBJICHUS

Mexanuueckoe JBUKEHHME. MarepualibHas TOYKa Kak MoOJelb (U3WYECKOTro Telna.
OTHOCHUTENBHOCT, ~ MEXaHM4YecKoro aABwkeHusa. Cucrema otcuera.dusmueckue  BEJIUYMHBI,
HEOOXOIUMBIE [UIsl OINMCAHUS JABMXKEHHUS U B3aUMOCBSI3b MEXAy HUMHU (IyTh, MEepeMEIICHHE,
CKOpOCTb, YCKOpDEHME, BpeMsi IBUXKEHMs). PaBHOMEpHOE U pPaBHOYCKOPEHHOE HPSIMOJIMHEHHOE
nBkeHue. PaBHOMepHOe ABMKeHHE N0 OKpyKHOCTH. IlepBriii 3akoH HeroTona m mHepums.Macca
tena. IlmotHocTh BemectBa. Cuna. Enmuunnel cuibl. Bropoit 3akon Hetotona. Tpertuil 3akoH
Herorona. CBo6oaHOoe nagenue Ten. Cuma TskecTd. 3aKOH BCEMUPHOTO TsAroTeHus. Cuia yrnpyrocTu.
3akon ['yka. Bec tena. HeBecomoctb. CBsI3b MEXIy CHIION TSXKECTH M Maccoi Tena. [uHamomerp.
PaBHogelicTBytomas cwia. Cuna tpeHus. TpeHue ckonbxeHus. TpeHnue nmokosi. TpeHue B npupoae u
TEXHUKE.

Nmmynbe. 3akoH coxpaHeHHUs HMIyJbca. PeakTuBHOe ABMKeHHe. MexaHuueckas paborta.
MomHocts. OHeprus. IloTeHnuanbHas M KUHeTW4eckas 3Heprus. llpeBpamieHue ogHOro BHIA
MEXaHUYECKOW SHEPTUHU B APYTroil. 3aKOH COXpaHEHUS MOJTHON MEXaHUYECKON SHEPIHUH.

[IpocTeie MexaHU3MBbI. Y CIOBHUS PaBHOBECUS TBEPJOTO TeEJla, UMEIOIIEr0 3aKPEIUIEHHYI OCh
nBukeHusd. MomeHT cuibl. LleHTp TskecTu Tena. Peruar. PaBHOBecue cui Ha peryare. Peiuaru B
TeXHUKe, ObITy u npupoje. l[lonBikHBIE W HEMOJBHKHbIE OJIokU. PaBeHCTBO paboT mpu
WCIOJIb30BAaHUU TPOCTBIX MEXaHU3MOB («30JI0TO€ MpaBUIO MexaHHKN»). Koadduiment nomnezHoro
JIEUCTBUS MEXaHU3Ma.

JlaBnenue tBepAbIx Ted. EnuHuiel uaMepenus naBieHus. CrnocoObl M3MEHEHHs JaBICHUS.
JaBnenue xuakoctedl u ra3oB 3akoH llackans. [laBiaeHue KUAKOCTH Ha JHO W CTEHKH COCYyJa.
CooOmrarommuecs cocyabl. Bec Bo3myxa. AtmochepHoe naBnenue. HM3mepenme atmocdepHOro
nasnenus. OneiT Toppudemu. bapomerp-anepoua. ATMocdepHoe JaBiIeHHe Ha Pa3InIHBIX BBHICOTAX.
lMunpaBnuueckue MexaHusMbl (mpecc, Hacoc). JlaBlieHue >KUIKOCTH U raza Ha MOTPY)KEHHOE B HHX
teno. Apxumenosa cuia. [lnaBanue Ten u cynoB BosayxormnaBanue.

Mexannueckue konebanusi. Ilepuox, wactora, ammuuTyna KosneOanuil. PesonHaHc.
MexaHuueckue BOJHBI B OJHOPOJHBIX cpedax. [[nuHa BoiHBI. 3BYK Kak MEXaHM4YECKas BOJIHA.
I'poMKOCTB U BBICOTA TOHA 3BYKA.

TennoBble sIBICHUS

Crpoenue BemecTtBa. ATOMBI M MOJEKYyJbl. TemioBoe [BMKEHHE aTOMOB M MOJIEKYJL.
Huddysus B razax, KHIKOCTAX M TBEPIBIX Telax. bpoyHOBCKoe IBWKeHHe. B3ammopeiicTBue
(mpuTSKEHHE M OTTAIKUBAHUE) MOJIEKYN. ArperaTHble COCTOSHUS BelllecTBa. Pasnuyuie B CTpOeHUU
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TBEP/bIX TEJ, KUAKOCTEH U ra30B.

TennoBoe paBHOBecue. TemmepaTrypa. CBs3b TeMmeparypbl CO CKOPOCTBIO XaOTHUECKOTO
IBUKEHMsI dacTull. BHyTpeHHsist sHeprus. Pabora u Ttemjonepenaya Kak CIOCOOBI H3MEHEHUS
BHYTpeHHEH 3Hepruu Tena. TemnonpoBogHocTs. KonBeknus. U3nydenue. [Ipumepsl Temnonepenauu
B NMpUpOJe U TexHUKe. Komn4yecTBO TEIOThL. Y IebHasl TEINIOEMKOCTb. Y JIelIbHas TEMJI0Ta CropaHus
TOIUIMBA. 3aKOH COXPAaHEHUs M MPEBPAIICHUS SHEPIMM B MEXAHWYECKHX M TEIUIOBBIX MPOLECCaX.
[InaBneHuve U OTBepAEBAaHME KPUCTAUIMYECKUX TeJl. YenbHas TeIuloTa IuiaBieHus. Mcnapenue u
KoHAeHcauus. [lornomenue sHeprun Npyu UCIApEeHUN KHUAKOCTU U BBIIECJIECHUE €€ NPU KOHAECHCALUU
napa. Kunenuwe. 3aBucHMOCTb TeMmmepaTypbl KUIEHMS OT JaBJIEHUS. YJelbHas TeIuloTa
napooOpa3oBaHusi M KOHJeHcaluu. BriaxkHocTh Bo3ayxa. Pabora raza npu paclIupeHHUU.
[IpeoOpa3oBanusi SHEpruM B TEIUIOBBIX MallMHAX (mapoBasi TypOHMHA, IBUTATENb BHYTPEHHETO
cropaHus, peakTuBHbIM aBuratenb). KIIJ[ TemnoBoii MamuHBL DKOJIOTHYECKHE IPOOIEMBI
HCII0JIb30BAaHHUs TEIUIOBBIX MAIIHH.

DNEeKTPOMAarHUTHBIE SBJICHUS

Onexrpuzanust  pusmueckux Ten. BzammopeiicTBue  3apsokeHHBIX  Ten.  J[Ba  poxa
JIEKTPUYECKUX 3apsAI0B. JleIMMOCTh 3JIEKTPUYECKOrO 3apsiaa. DJIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsi.
3aKOH COXpaHEHUsl JJIEKTPUYECKOro 3apsaa. IIpoBOIHUKM, TONYHPOBOAHMKHM U  H30JISTOPHI
ANEKTpUYECTBA. DIEKTPOCKOI. DJIEKTPUYECKOE IoJie Kak OocoObli BHUI MaTepuu. HampsikeHHOCTh
ANEKTpUYECKOro nosst. [[eficTBue 3IeKTpUUEcKOoro IoJjs Ha 3JeKTpuueckue 3apsaisl. KonaeHcarop.
DHeprus IEKTPUUECKOro MOJsl KOHAEHCATOPA.

OnexTpuueckuil TOK. MICTOYHUKY 3JIEKTPUYECKOr0 TOKA. DJIEKTPUUECKas LIETIb U €€ COCTABHbIE
yacTtu. HampaBneHue W JIEHWCTBUS 3JIEKTPUYECKOro Toka. Hocurenu sneKTpUYecKuX 3apsoB B
Mertaiax. Cuia Toka. DIEKTPUUECKOe HaNpsKEHUE. DIEKTPUUECKOE CONPOTHUBIEHUE POBOIHUKOB.
Enununel conpotuBieHus.

3aBUCUMOCTb CWJIBI TOKAa OT HamnpspkeHMs. 3akoH Owma Juid ydacTkKa Lenu. Y JelbHOoe
conporuBneHue. Peocratel. IlocnegoBatenbHOe coeauHeHue NpoBOAHUKOB. IlapamnensHoe
COEIMHEHHE ITPOBOJHUKOB.

PaGora »nekTpruecKkoro mojis MO MNEPEeMEIIECHUIO BJICKTPUYECKUX 3apsaoB. MoIIHOCTh
ANEKTpUYECKOro Toka. HarpeBaHue NMpoBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH Jlxoyns - JleHua.
DnexTpuuecKre HarpeBaTeNIbHBIE H OCBETUTENbHbIE MPUOOpH. KopoTkoe 3aMbIkaHue.

MaruutHoe nosne. MHaykuus MarHuTHoro nojs. MarHuTHoe mnone Toka. OmelT Dpcrena.
MarHuTHOE MOJ€ MOCTOSHHBIX MarHuToB. MarHuTHoe moje 3eMiid. DJIEKTpOMarHuT. MarHuTHoe
0JIe KaTylKu ¢ ToKoM. IIpuMeHeHune anekTpomMarautoB. JlelicTBe MarHUTHOTO TOJISl HA TPOBOJHUK
C TOKOM M JBHXKYIIYIOCS 3apsbkeHHY0 yactuly. Cuna Amnepa u cuia JlopeHna. DieKTpoaBUraTeNb.
SIBnenue anekTpoMarHuTHOM HHAYKIMs. OnbiTel Papajes.

DnekTpomMarHuTHbIe KoseOanus. KomebaTenbHbI KOHTYp. DieKTporeneparop. IlepemeHHbIi
Tok. Tpancdopmarop. [lepenada ryieKTpUIECKO YHEPTUU HA PACCTOSIHUAE. DICKTPOMArHUTHBIC BOJTHBI
1 uXx cBoiicTBa. [IpuHLKIIBI pagNOCBA3H U TENEBUICHUS. BausiHue 3IeKTpOMarHUTHBIX U3IyYEHUN Ha
KUBBIE OpraHU3MBI.

CBer — oanektpomarHutHass BosiHa. CkopocTe cBera. McTouHMkM cBeTa. 3akoH
MPSIMOJIMHENHOTO pacIpOCTpaHEHUE CBeTa. 3aKOH OTpakeHus cBera. Ilnockoe 3epkano. 3akoH
npenomiieHus: cBeTa. JIuH3bl. DOKyCHOE paccTOsHHME M ONTUYecKkas cuja JUH3bL 300pakeHue
npenMera B 3epkaie M JuH3e. Ontudeckue npuoOopsl. I'ma3 kak ontuyeckas cucrema. Jlucnepcus
cBeta. Unrepdepennus u audpakius cBera.

KBaHTOBBIC SIBNICHUS

Crpoenune aromoB. IInanerapnas monens aromMa. KBaHTOBBIA XapakTep MOIVIOHNIEHUS U
HCIYCKaHMs CBETa aToMaMu. JIMHeWYaTsie CIEKTPHI.

OmneiTel Pe3epdopra.

CoctaB aromMHoro sapa. IIpoToH, HEHUTpOH M 3JEKTPOH. 3akoH OWHINTEHHA O
MPOMOPLMOHAIBHOCTH Macchl W 2Hepruu. J[ledekT Macc W dHEprusi CBA3M AaTOMHBIX SJEp.
PagnoaktuBHOCTB. Ilepuon momypacmama. Anbda-uznydenue. bera-msmydenue. ['amma-uzinydeHue.
SAnepuble peakuuu. Mctounuku sHeprun CosHUa M 3Be3A. flnepHas 3HEpreTuka. DKOJIOTMYECKUE
po0IeMBl pabOThI ATOMHBIX AJIEKTPOCTAaHIHU. Jlo3uMeTrpus. BriusHue pagrioakTUBHBIX W3ITydeHUH
Ha KUBbIE OPraHU3MBbI.



Crtpoenue u 3Boronus Beenennoit

I'eonieHTpHUYeCKast M reIMoLeHTpUYecKas cucteMbl Mupa. dusndeckast NpuUpoia HEOECHBIX Tl
Conneunoii cuctemsl. [Ipoucxoxaenne ConHeunon cucreMbl. @usnueckas npupoaa CoiHIIa U 3BE3I.
Crpoenne Beenennoit. Osomonus Beenennoil. ['unoresa bonbmoro B3pbisa.

[IpumepHbIe TeMbl T1a0OPATOPHBIX U MPAKTUUECKUX padoOT

JlaGopaTtopHble paboTHl (HE3aBUCHMMO OT TEMAaTHYeCKOW MPHUHAIJIEKHOCTH) JAEIATCS
CJIETYIOIIHNE TUIIBI:

[IpoBeneHue NpsAMbIX U3MEPEHUN (PU3NUECKUX BETHUUH

PacueTr no mosiy4eHHbIM pe3yibTaTaM MPSMBIX U3MEPEHUN 3aBHCHUMOIO OT HHUX IapameTpa
(KOCBEHHBIE U3MEPCHHS ).

Habntonenue siBICHUH M MOCTAHOBKA ONBITOB (HA KaYeCTBEHHOM YPOBHE) MO OOHAPYKEHHUIO
(akTOpOB, BIMUAIOLIUX Ha IPOTEKAaHUE JAHHBIX SIBICHUI.

HccnenoBanue 3aBUCHMOCTH OJHOM (PM3UYECKON BENMYMHBI OT APYTOW € IMpelCTaBICHHEM
pe3yabTaToB B BUJE rpaduka niy TabiauLbl.

[IpoBepka 3aJaHHBIX TPEANONIOKEHUH (TpsAMBbIe H3MEepeHHUs (U3UYECKHX BEIUYUH H
CpaBHEHHE 33JJaHHbIX COOTHOILIEHUH MEXly HUMH).

3HAKOMCTBO C TEXHUYECKHMHU YCTPOICTBAMH U UX KOHCTPYHPOBAHHUE.

JIro0ast paGouast mporpaMMa JOJDKHA HpeaycMaTpuBaTh BBIIOJHEHHE Ja0OpaTOpHBIX paldoT
BCEX YyKa3aHHBIX TUIOB. BbIOOp TemMaTtuku W 4mciaa paboT KakJOro THIA 3aBHCUT OT OCOOEHHOCTEH
paboueii nporpammbl 1 Y MK.

[IpoBeeHue NpsAMBIX U3MEPEHUN (PU3UIECKUX BETHUUH

W3mepenue pa3mMepos Tell.

N3mepenue pa3MepoB MaJlbIX Tell.

W3mepenue maccel Tena.

N3mepenune oobema Tena.

N3mepenne cuibl.

W3mepenue BpeMeHH mpoliecca, Meproaa KoieoaHuu.

W3mepenue teMnepaTypal.

W3mepenune naBieHns Bo3ayXa B OaIOHE O MOPIIHEM.

W3mepenue cuilbl TOKa U €T0 pEryJIMpOBaHUE.

N3mepenune HanpsoKeHUs.

W3mepenue yriioB nafieHus U NpeIoMIICHUS.

W3mepenne pOKyCHOTO pacCTOSTHHS JTHH3HI.

W3mepeHune paanoakTUBHOTO (poHa.

Pacuer no nosydeHHBIM pe3yJbTaTaM MNPSMbBIX M3MEPEHUN 3aBUCHUMOIO OT HUX I[apameTpa
(KOCBEHHBIE U3MEPEHUS )

N3mepenue mI0THOCTH BEILIECTBA TBEPIOTO TENA.

Omnpenenenue ko3 puimeHTa TpeHUs! CKOIbKEHHS.

Onpenenenne KeCTKOCTU NPY>KUHBI.

OnpeneneHne BBITATKUBAIOIIECH CUIIBI, IEHCTBYIOIIEH HA TIOTPYKEHHOE B )KMJIKOCTB TEJIO.

OrnpesiesieHie MOMEHTA CUJTBI.

N3mepenune ckopocTH paBHOMEPHOTO JBUKCHHUS.

N3mepenne cpeaHel CKOPOCTH JBHKEHUS.

N3mepenne yCKOpeHHs paBHOYCKOPEHHOTO IBHKEHUS.

Ornpezenenne padoThl U MOIIIHOCTH.

OmnpeneneHue 4acToThl KOJIeOaHUH Tpy3a Ha MPYKUHE U HUTH.

Onpenenenre OTHOCUTENBbHOM BIIaXKHOCTH.

Omnpenenenne KONMYECTBA TEILIOTHI.

Omnpenenenue yieabHONU TEIUIOEMKOCTH.

N3mepenne paboThl U MOIIHOCTH JEKTPUUECKOTO TOKA.

N3mepenue conpoTUBICHUS.

OmnpeneneHne ONTUYECKON CHIIBI JTMH3BIL.

HccnenoBanne 3aBUCUMOCTH BBITAIKUBAIOUIEH CHUJIBI OT OObeMa MOTPYKEHHOW 4YacTU OT
IUIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUNIOTHOCTH M MacChl TeJa.
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HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
TUIOMIA/IH.

HaOuroieHue siBIEHUH W MMOCTAHOBKA OIBITOB (HA KAYECTBEHHOM YPOBHE) IO OOHAPYKEHHIO
(hakTOpOB, BIMSIONINX HAa MPOTEKAHUE JAHHBIX SIBICHUN

Habmronenne 3aBUCMMOCTH MepHo/a KoueOaHui Tpy3a Ha HUTH OT JUIMHBI U HE3aBUCHMOCTH
OT MacCBHl.

Haburoienue 3aBucMOCTH Ieprojia KojieOaHuii rpy3a Ha MpPYy>KUHE OT MacChl U JKECTKOCTH.

HabmtoneHue 3aBUCMMOCTH AaBJICHHS ra3a OT 00beMa U TEMIIEPATYPBI.

HabmroneHne 3aBUCIMOCTH TEMIIEPATyPhl OCTHIBAIOIIEH BOJBI OT BPEMEHH.

HccnenoBanue siBieHUs B3aUMOJCHCTBHS KaTYIIKU C TOKOM M MarHuTa.

HccnenoBanue siBI€HUS 2JIEKTPOMarHUTHOW MHAYKIMH.

Habumoienue siBjaeHMs OTpa)KeHUS U MPEJIOMIICHUS CBETA.

Habmronenue siBleHUs! TUCTIEPCHH.

Oo6napysxeHue 3aBUCUMOCTH COMPOTHUBIICHUS TPOBOJAHMKA OT €0 MapaMeTPOB U BEILIECTBA.

HccnenoBanue 3aBUCUMOCTH Beca Tella B )KUAKOCTH OT 00beMa MOrpy>KeHHON YacTH.

HccnenoBanne 3aBUCUMOCTH OJHOM (DU3MYECKON BEIMYMHBI OT IPYrod € MpeACTaBICHUEM
pe3yabTaToB B BHUJE rpaduka nin TabiauIbL.

HccnenoBanue 3aBUCUMOCTH Macchl 0T 00beMa.

HccnenoBanne 3aBUCMMOCTH IyTH OT BpPEMEHH IIPU PAaBHOYCKOPEHHOM JIBWXKEHHH 0€3
HaYyaJIbHOM CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U YT IPU PABHOYCKOPEHHOM JIBUKEHUH.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CHIIBI IaBJICHUSI.

HccnenoBanue 3aBUCUMOCTH J1e()OpMAIMK TPY>KUHBI OT CHJIBL.

HccnenoBanue 3aBUCUMOCTH NIEpUoia KojeOaHui Ipy3a Ha HUTHU OT JJIMHBL.

HccnenoBanue 3aBUCUMOCTH TEPHOIA KOJIEOAHUH Tpy3a Ha MPYKHUHE OT )KECTKOCTU M MACCHI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 MPOBOJHUK OT HAIIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 JIAMIIOUKY OT HAPSKEHUS.

HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIICHUS OT yIiia Ma/ieHusl.

[IpoBepka 3agaHHBIX TPEANONIONKEHUH (TIpsAMBIE H3MEepeHUs (U3NYECKHX BEIUYUH H
CpaBHEHHME 3aJIaHHBIX COOTHOIICHUH Mexay HUMH). [IpoBepka rumnores

IIpoBepka rumoTe3bl O JIMHEHHOM 3aBUCHUMOCTH JJIUHBI CTOJOMKA >KUIKOCTH B TpPyOKE OT
TEMIEPATYPHI.

[IpoBepka rumnore3sl O MHPSIMON MPONOPLHMOHAIBHOCTH CKOPOCTH MpPHU PaBHOYCKOPEHHOM
JBUKEHUH MTPOUICHHOMY Iy TH.

[IpoBepka runoressl: MpH MOCIEI0BATENBHO BKIIOUEHHBIX JIAMIIOUYKH M IIPOBOIHUKA WU JABYX
MIPOBOJHUKOB HATIPSIKEHUSI CKJIAIBIBATh HEIb3s (MOXKHO).

[IpoBepka mpaBuiia CI0KEHHSI TOKOB Ha JIBYX MapaJljIeIbHO BKIOYEHHBIX PE3UCTOPOB.

3HAaKOMCTBO C TEXHHUECKUMHU YCTPOMCTBAMU U UX KOHCTPYHUPOBAHUE

KoncTpynpoBaHnue HaKJIOHHOM MIIOCKOCTH € 3aaHHbIM 3HaueHuem KIIJI.

KoncTtpyupoBanue apeomeTpa U UCTIBITAHHE €r0 PabOTHI.

COopKka 21eKTpUYeCKOM e U U3MEPEHNE CUIIbI TOKA B €€ Pa3InYHbIX y4acTKax.

COopka 371eKTpOMarHuTa 1 UCIbITAaHUE ero AeHCTBHS.

N3ydeHue 31eKTpUYeCcKoro IBUraTelis MOCTOSSHHOTO TOKa (Ha MOJEIN).

KoncTpyupoBanue 35ekTpoiBUraTels.

KoHcTpyupoBaHnue Mojienu Teneckorna.

KoHncTpyupoBanue Mojienu J0K1 ¢ 3aJJaHHON TPY30MOAbEMHOCTBIO.

OneHka cBOEro 3peHus U 1o 100p OYKOB.

KonctpyupoBanue npocTeifiiero reuepatopa.

N3ydenue cBONCTB U300pakeHUs B JIMH3AX.

7 knacc
(68 yacos, 2 yaca B HEJIEIIO)
I. BBenenue (4 yaca)
[Ipeamer u MeToabl (HU3MKU. DKCIIEPUMEHTANBHBIH METON M3Y4YeHHUs Mpupoibl. V3mepeHue (U3NUECKUX

BennunH. llorpemHocTs m3MepeHus. O0600mEeHNEe pe3yNbTaTOB 3KCIepuMeHTa. HabmiogeHne mpocTedmmx

8



SIBICHUH M TPOLIECCOB NMPHUPOIBI C TIOMOIIBIO OPraHOB YYBCTB (3peHHs, Ciiyxa, ocsi3aHus). Vcmomb3oBaHue
MIPOCTENIINX U3MEPUTENBHBIX MPUOOPOB. CxeMaTHueckoe N300pakeHUe OMBITOB. MeTOo bl OTy4YeHHS 3HAHUM
B ¢u3uke. OU3MKa ¥ TEXHUAKA.

OponTanpHas 1abopaTopHas pabdora.

1.0npexnesnenune LeHsb IeNEeHU U3MEPUTENBEHOTO mproopa.

II. IlepBoHavanbHbIE CBeICHUSI O CTPOCHUH BelecTBa. (6 4acos.)

'umoreza 0 IUCKPETHOM CTPOCHWH BeliecTBa. MouieKynbsl. HenpepblBHOCTE M XaOTHYHOCTH JIBHKCHUS
yactunl BemlectBa. [uddys3us. BpoyHoBckoe nBmkeHue. Mopenu rasza, XHAKOCTH W TBEpPIOro Teja.
B3aumopeiicTBue yacTul BellecTBa. B3anMHOE NPUTSIKEHHWE W OTTAJKWBAHME MOJEKYJI. Tpu cOCTOSHUA
BEIIEeCTBRA.

®ponranbHas nadopaTopHas padboTa.

2.M3mepeHue pa3sMepoB MaJIbIX TeIl.

II1. BzaumoaeiicTBue Teu. (23 yaca)

Mexanndeckoe nBUKeHUE. PaBHOMepHOE W He paBHOMepHOe nBmkeHne. CkopocTh. Pacder myTu u BpeMeHH
newkeHus. Tpaektopus. IIpsmonuneliHoe nBmxeHue. B3zaumoneiictBue ten. Muepuusa. Macca. TIIOTHOCTS.
M3mepenne maccel Tema Ha Becax. Pacder maccel U o6beMa mo ero rwiotHoctH. Cmra. CHiibl B TIPHPOJE:
TATOTEHUSI, TSKECTH, TPEeHUs, yrpyroctu. 3akoH ['yka. Bec Tena. CBsi3b Mex Iy CHUIION TSDKECTH M Maccoi Tena.
Hunamometp. CrnoxeHue IBYX CHII, HAIIPAaBICHHBIX 110 OAHOU NpsMoi. TpeHue. Ynpyras nedpopmanusi.
Dponmanvusle 1abopamopHsle padomal.

3.U3mepeHne Macchl Tella Ha PhIYayKHBIX BECax.

4. N3mepenue o0bema Tena.

5.0npenenenue MIOTHOCTH TBEPOTO BELIECTBRA.

6.I'panyrpoBaHue IPYKUHBI 1 ©3MEPEHUE CUJI AHHAMOMETPOM.

IV J1aBjieHue TBepAbIX TeJ, dKHAKOCTEH 1 ra3os. (21 4ac)

Hasnenune. Onwir Toppudermu. bapomerp-anepouna. ATMochepHoe TaBICHHE HA Pa3IMYHBIX BBHICOTAX. 3aKOH
[Tackans. CmocoOwsl yBenmWueHUST W yMEHbIIeHUs naBieHus. [laBnenwe raza. Bec Bo3gyxa. Bozmyminas
obonouka. 3smepenne armochepHoro maBieHus. Manometpsl. IlopmrHeBoi# >kuakocTHEINM Hacoc. [lepemada
JIaBIICHHS TBEPJBIMHU TEJIAMH, YKUIKOCTSIMH, Tra3aMu. JeficTBre KHUIKOCTH M Ta3a Ha TIOrPYKEHHOE B HUX TEJO.
Pacuer pmaBieHMS KMIAKOCTH Ha JTHO U CcTeHKH cocyaa. CooOmaromye cocyabl. ApXuUMeIoBa CHIIa.
I'unpasnnyeckuii npecc. [1naBanue ten. [lnaBanue cynos. Bozayxonnasanue.

OponTanpHas 1abopaTopHas padoTa.

7.0mpenenenne BRITATKUBAIONICH CHITB, ICHCTBYIONICH HA TIOTPYKEHHOE B JKUKOCTH TEIIO.

8.BrIsicHeHHe yclnoBUl TUIaBaHUs Tella B )KUAKOCTH.

V. Pa6ora u MomHocTh. JHeprus. (14 yacos.)

Pabora. Mommuocts. Dueprus. Kwunernmdeckas sHeprus. lloTeHrnmanmpHas sSHeprus. 3aKOH COXpaHEHHS
MexaHundeckoil sHepruu. IIpoctele Mexanusmbl. KIIJ[ mexanusmoB. Peruar. PaBHOBecue cui Ha pelyare.
MowmeHT cunbl. Peruarn B TexHuke, ObiTy U mpupoje. [IprMeHeHne 3akoHa paBHOBECHs phlyara K OJIOKY.
PaBencTBo paboT NpH UCHONIB30BAaHUK IPOCTHIX MEXAHU3MOB. «30JI0TOE IPABHIIO» MEXAHUKH.

OponTanpHas 1abopaTopHas pabdoTa.

9.BrIsicHeHHE yCIOBHSI paBHOBECHS pblyara.

10.0Onpenenenue KII/] npu nogbeMe o HaKIOHHON TIOCKOCTH.

8 kiace

(68 gacos, 2 yaca B HEJIEIIO)
I. TeruioBbIe siBJIeHMS (25 yacoB)
Buytpennsisn aneprus. TemnoBoe apwkenue. Temmneparypa. Teruionepemnaya. HeoOpatumocth mpoliecca
terionepeaayn. CBsi3b TEMIEpaTyphl BEUIECTBA C XaOTHUECKUM JIBH)KEHHEM ero yacTuill. CrocoObl N3MEHEHUS
BHyTpeHHel »Hepruu. TermmonpoBoaHocTs. KomuuecTBo TemioTel. YaenbHas TemaoeMKocTh. KoHBekuus.
Mznydenne. 3aK0H COXpaHEHHUS SHEPTHH B TEIUIOBBIX Tporleccax. [lmaBmenne u kpucTaumzanus. Y AeibHas
Terota maBieHus. ['paduk miaBneHuss W oTBepAeBaHus. [IpeoOpa3zoBaHWe SHEPrHM NPU H3MEHEHHSX
arperaTHoro COCTOsIHMS BemlecTBa. lcmapeHume u KoHzaeHcanus. YJIellpHas TemjloTa HapooOpa3oBaHHs U
KoHAeHcaruu. PaboTta mapa u raza mpu pacmmpenuu. Kumenue xunkoctu. Briaxknocts Bo3ayxa. Terobie
JBUTATEIN. DHEPTHUs TOIUIMBA. Y IelbHAs TEIIOTa CTOPaHHUS.
Arperatnble cocTosiHus. [IpeoOpazoBanue sHepruum B TemnoBbix Apurarensix. KI1/[ TemnoBoro apurarens.
®ponranbHast 1adbopaTopHas paboTa.
2.CpaBHEHHE KOJTMYECTB TETJIOTHI IIPY CMEIINBAHUHU BOJBI PAa3HOM TeMIIEpaTyphI.
3.U3mepenue yneapHOM TENI0EMKOCTH TBEPIOTO Tena.
I1. DnexkTpuyecKkue siBJICHUS U 3JIEKTPOMATHUTHBIE sBJIeHUA (34 1aca)
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OnekTpusauus Teia. DIeKTpudeckuil 3apsa. BzaumopeiictBue 3apanoB. JBa BHIa 3JEKTPUUYECKOTO 3apsija.
JMCKpeTHOCTh  DIEKTPUYECKOTO 3apsiaa. OJNEeKTpOH. 3aKOH COXpaHEHHs DIIEKTPHYECKOTO  3apsja.
DneKTpruIecKoe moie. DiekTpockon. CtpoeHrne aToMoB. OO0BsICHEHUE dIIEKTPUICCKUX sIBICHUH. [IpoBOTHUKY 1
HETIPOBOTHUKH dJIEKTpUUecTBa. JleHCTBUE IMEKTPUICCKOTO OIS Ha IEKTPUICCKUE 3aPSIbL.

[TocTosHHBIN AMEKTpUYECKHl TOK. VICTOYHMKHU AIEKTPUYECKOro Toka. HocuTenn CBOOOIHBIX 3NEKTPHUYSCKUX
3aps70B B METaIaX, )KUJKOCTAX M Ta3ax. DIEKTpHUYEeCcKas [elb U ee cocTaBHbIe YacTu. Cuia Toka. EauHuIe!
cwibl Toka. Awmmepmerp. W3mepenme cunbsl Toka. Hampspkenue. Enuuunel Hamnpspkenus. BombsTMerp.
W3mepenue HampsikeHUs. 3aBUCUMOCTh CHJIBI TOKA OT HAIIPSKEHHUS.

Compotusnenue. Enununel compotuBinenus. 3axkoH Owma [ans yyacTKa »JJeKTpuueckod uenu. Pacuer
COTIPOTHBJICHHUS TPOBOJHHUKOB. YIENIbHOE COMpOTHBIEHHE. llpuMepsl Ha pacyeT CONMPOTHBICHUS
MIPOBOJTHUKOB, CHJIBI TOKa W HampspkeHus. Peoctatsl. I[locnemoBaTenpHOe W TapajuIebHOE COCIMHECHHE
IIPOBOHUKOB. JIEHCTBHS 3JEKTPUIECKOTO TOKA

3akon JIxoynsa-Jlenma. PaboTa amekTpudeckoro Toka. MOITHOCTH 3JEKTPUYECKOro TOKa. EAMHHUITEI paboThI
JJIEKTPUYECKOr0  TOKa,  TpUMEHseMble  Ha  mpakTuke.  CUeTYMK  DJIEKTPUYECKOH  DHEPrHM.
OneKkTpoHarpeBareibHble NPUOOPBL. PacdeT aieKTposHepruw, MOTpeOasieMol OBITOBBIMU IPUOOpaMHU.
HarpeBanue npoBOJHUKOB IEKTPUIECKUM TOKOM. KONHYECTBO TEILIOTHI, BRIACIAEMOE IPOBOJTHUKOM C TOKOM.
Jlamma nakanuBanusi. KopoTtkoe 3ambikanue. [Ipenoxpanutenu. MarautHoe nojie. MarHuTHOE 1ojie mpsMoro
ToKa. MarHuTHble JTWHUKA. MarHuTHOE TOJE KATYIIKA C TOKOM. OJEKTPOMAarHUTBl W WX IPUMCHCHHS.
[TocTosinuple MarHuTbl. MarHUTHOE IOJIE€ MOCTOSIHHBIX MAarHutoB. MarHuTHoe mone 3emud. JlelcTBue
MarHMTHOTO TIOJIS Ha MMPOBOJAHHUK C TOKOM. DJIEKTPUIECKHIA JBUTATENb.

DponmanvHvle 1abopamopHvle padomal.

4.COopKa 3IeKTPUIECKOH TSN U N3MEPEHUE CHITBI TOKA B €€ Pa3lIMYHbBIX yJaCTKaX.

5.13Mepenue HanpsKEHUs Ha Pa3IMYHbIX yYaCTKax JIEKTPUUECKON LIETIH.

6.PerynmnpoBaHue CHIIBI TOKa PEOCTATOM.

7.13MmepeHne conpoTUBICHHS MTPOBOJIHNKA MTPH MTOMOIIIH aMIIepMeTpa U BOJIbTMETpA.

8.M3mepenne MOIITHOCTH M pabOTHI TOKA B 3JIEKTPUUIECKOH JIaMITe.

9. CoopKa DIIEKTPOMArHuTa U UCIIBITAHUE €T0 JICHCTBU.

10. M3yueHue 3IeKTpUUECKOro IBUraTess IOCTOSHHOTO TOKa (Ha MOJEIN).

II1. CBeToBbIe siBJIeHHSsI. (9 YacoB)
Hcrounnku csera.
[IpsimonmHEiHOE pacpoCTpaHEeHHe, OTpaKeHHe W IperomieHue cBera. Jlyd. 3akoH oTpakeHHs CBeTa.
[Tnockoe 3epkaio. Jlunza. OnTuyeckas cuia JIuH3bL. M300paxkeHne naBaemoe auH30i. M3mepenne (pokycHoro
paccrosiHus coOupatorieit TuH3bl. OnTryeckre npudopsl. ['na3 u 3penue. Ouku.
Dponmanvusle n1abopamopHsle padomal.
11.13yuenue 3aKkOHOB OTpa)KE€HUS CBETA
12.HabmnroneHure sSIBIeHUS TTPETOMIICHHS CBETa
13.Ilony4enre n300paskeHHsI PH TTOMOIITH JIMH3HI.
Pe3eps -29ac
9 knacc

(102 gacos, 3 yaca B HEJIEIIO)
I. 3akoHbl B3aumMoaeicTBUs M ABHKeHUS TeJl. (344acoB)
Marepuanbnas Touka. Tpaektopus. Ckopoctb. [lepememenne. Cuctema orcuera. Omnpeenenne KOOpAHHATHI
IOBIDKyIero Tena. I'padukyn 3aBHUCUMOCTH KHHEMAaTHYECKHUX BEJIMYHMH OT BpeMeHH. [IpsMomnumHeiHoe
paBHOYCKOpeHHOe JBMKeHHe. CKOpOCTh paBHOYCKOPEHHOTO ABWXeHus. [lepeMerieHre npyu paBHOYCKOPEHHOM
JABUKCHHN. OnpeneHeHHe KOOpAWHAaThl ABMXXYIICTO TEIIA. Fpa(bI/IKI/I 3aBUCUMOCTH KHHEMATHNYCCKHUX BCIINYNH
OT BpCMCHHU. yCKOpCHI/IC. OTHOCHTEJILHOCTHL MEXaHUYECKOTO JABUXKCHHA. I/IHepuHaanaﬁ CHUCTEMA OTCUCTA.
[lepseiii 3axon HeioTona. Btopoit 3akon Helorona. Tpernii 3akoH HbroTona. CBoOomnHoe majenue 3akoH
BceemupHoro Tsrorenus. Kpusonuneiinoe nBuxenue J[BrmkeHHe 1Mo OKpYXHOCTU. MICKyCCTBEHHBIE CITyTHUKU
3emmu. Pakersr. Mmmynbc. 3akoH coxpaHeHHWs HUMIyJibca.  PeakTWBHOe [BWXKeHHE. J[BmkeHne Tena
OpOLICHHOI0 BEPTUKAIBHO BBepX. J[BMkeHHE Tesna OpOLIEHHOTO MO YIJOM K TOpU3OHTY. JIBHXKeHHE Tema
OpOLICHHOI0 TOPU30HTAIBHO. Y CKOpEHHE CBOOOAHOTO NaicHUs Ha 3eMJie U IPYTUX IUIaHeTax.
Dponmanvuvle 1abopamopHsle padomal.
1. UccnenoBanue paBHOYCKOPEHHOTO ABMKEHUS 0€3 Ha4alIbHOH CKOPOCTH.
2.U3Mepenne ycKopeHusi CBOOOTHOTO MafeHusl.
II. Mexanuuyeckue KoJ1e0aHUs U BOJIHBL. 3BYK. (16 4acoB)
Mexanunyeckue konebanus. Amminryna. [lepuon, uacrora. CBoGogHble konebanus. KonebarenbpHble CHCTEMBI.
MasiTHUK. 3aBUCUMOCTb IIEPHOAA U YaCTOTHI HUTSHOTO MasiTHUKA OT UIMHBI HUTHU. lIpeBpalneHue sHepruu npu
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KoJeOaTeIbHOM JBIDKCHHMHU. 3aTyxawoliue KoneOaHus. BuiHyxneHHble KoneOaHus. MexaHHYecKHe BOJHBI.
Jumna Bomubl. [IpomoneHble M momnepedHble BoMHBL. CKOPOCTh paclpocTpaHEeHWs BOJHBL 3BYK. BbicoTa m
TeMOp 3ByKa. I poMKoCTh 3ByKa/ Pactipoctpanenue 3Byka. CkopocTh 3Byka. OTpakeHue 3ByKa. 9x0. Pe3oHaHc.
OponTanpHas 1abopaTopHas pabdoTa.

3.HccnenoBanue 3aBUCUMOCTH MEPUOJA U YACTOTHI CBOOOAHBIX KoJeOaHUH MaTeMaTn4eckoro MasiTHUKa OT ero
JUTHHEI.

II1. DyiekTpOoMarHuTHbIE sIBJIeHHs. (2649acoB)

JleiicTBe MarHUTHOTO IIOJIAI Ha OJIIEKTpUuYeckue 3apsnsl. ['padudeckoe H300paKeHHE MarHUTHOTO ITOJIS.
HampaBnenue Toka 1 HampaBJieHHe ero MarHuTHOro monst. OOHapy)kKeHHe MarHUTHOTO TIOJIS IO €T0 JeHCTBHIO
Ha deKTpudeckuil Tok. [IpaBmiio neBoil pyku. MarHUTHBIM TOTOK. DJIEKTPOMAarHUTHAs WHIYKIHs. SIBiIeHne
3JIeKTPOMArHUTHOM HHAYKIMHU. [lodydeHne nepeMeHHOro AJIeKTPHUECKOro TOKa.

OnekTpoMarHutHoe moje. HeomHopoaHoe ¥ HEOAHOPOOHOE TMoje. B3auMOCBA3b AIEKTPUUYECKOTO U
MarHMTHOTO ToJieil. DJIeKTpoMarHuTHbIE  BOJHBI. CKOPOCTH PacHpOCTPaHEHHS AJIEKTPOMArHUTHBIX BOJIH.
OnexTpoaBUraTens. JnekrporeHepaTop. CBeT — 3JeKTpoOMarHuTHas BOJIHA.

®ponTansHas 1abopaTtopHas paboTa.

4. 3yueHue sIBJIEHUA dJIEKTPOMArHUTHOW UHAYKITUH.

I V. Ctpoenne atoma u aromHoro siapa (19 yacon)

PagnoaktuBHOCTE. Anb(da-, Oerra- um ramMma-u3nydeHue. OIBITBI [0 PacCeUBaHUIO alb(a-4acTull.
[Inmanerapuast monmens atroma. AToMHOE s1po. [IpoTOHHO-HEHTPOHHAS MOENb sSapa. MeToapl HAOMIOACHHS 1
perucTpauuy yactuil. PaguoakTUBHBIE MpeBpalieHus. DKCIepUMEeHTalbHbIe METOIbl. 3aps aapa. MaccoBoe
gucno snapa. Anepreie peaknuu. enenue u cuHTe3 saep. CoxpaHeHHE 3apsia WU MacCOBOTO YHCHIA IPH
sIAEPHBIX peakuusx. OTKpbITHE MPOTOHA U HEUTpOHA. Sl iepHbIe CUIIbl. DHEPTUSI CBSA3U YaCTHIL B sJIpe.

Oneprus cBsazu. Jledexr macc. Brimenenue sHeprun mpu JelleHUN U CUHTE3e siaep. Vcmonp3oBaHue spaepHOn
sHepruu. [osumerpus. SAnepHbiii peaxtop. [IpeoOpazoBanne BHyTpeHHeW dHEpPruu sjaep B DIIEKTPUUECKYIO
SHEpruto. AToOMHas FHepreTuka. TepMosiaepHbie peakiiy. buosorudyeckoe AeHCTBUE padaliiy.

OponTanbHas 1abopaTopHas pabdoTa.

5.3yuenue neneHus aapa aroMa ypaHa 1mo GpoTorpauu TPEKOB.

6./3y4yeHne TpeKoB 3apsKEHHBIX YACTHIL IO TOTOBBIM (hOTOTpadusIM.

V. Ctpoenue u 3Boawonus Beesiennoii (7 yacon)

Cocras, ctpoenue u npoucxoxaeHue ComHeuHol cucrembl. bonbinve Tena CojiHeUHON cucTeMbl. Maiible Tena
Comneunoit cuctemsl. Ctpoenune, u3mydenue u 3Boionst CoirHia u 38e37. CTpoeHue U 3BOJIONNS BeeneHHoil.

TemaTnuyeckoe NIAHUPOBaHUE MO pu3uKe 7-9 KiIacchl.

7 kaacc
Ne Tema KosuuyecTBO 4acos
paboueit
NMPOrpamMMbl
1 | Beenenue. 4y,
2 | IlepBoHauanbHbBIE CBEACHHS O CTPOCHUH BELIECTBA. 6 u.
3 | BzanmopericTBue TEN 23 4.
4 | JlaBneHue TBEPIBIX TEN, KUJKOCTEN U ra30B. 21 u.
5 | PaboTa 1 MOIITHOCTh. DHEPIHSI. 14 4.
Bcero: 68 yacos
8 kiacc
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1 | TemnoBbIe siBIICHUS 234

2 | DAEeKTpUYECKUe SIBICHUS 294

3 | DNeKTpOMarHuTHHIE SIBJICHUSA Su

4 | CBETOBBIC SIBICHHUS 104

5 | UtoroBas KOHTpOJIbHAs paboTa la

Bcero: 68uacos

1 | 3aKOHBI B3aUMOJICUCTBUS U IBWKCHUS TEI 34y

2 | Mexanuveckue KojaeOaHus U BOJIHBI. 3BYK. 164

3 | DIEKTpPOMArHuTHOE TOJIE 264

4 | Ctpoenue aromMa ¥ aTOMHOTO si/Ipa 194

5 | UtoroBas KOHTpOJIbHAs paboTa la

6 | Crpoenue u 3BOMIOIMS Beenennon 64
102 vaca
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