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PaGouasi nporpamma cocraBjieHa Ha ocHOBe DeiepajibHOr0 rocy1apCcTBEHHOI0
00pa30BaTeJIbHOI0 CTAHAAPTA OCHOBHOI0 0011ero oopazosanus (PI'OC O0OO) odyuaromuxcs ¢
OB3, aganTUPpOBAHHOM OCHOBHOI1 00111€00pa30BaTEJIbHON MPOrpaMMbl OCHOBHOTI0 001Iero
oOpasoBanus odyuyawmmuxcs ¢ 3[1P
HJIaHl/IpyeMLle PE3yJdbTaThbl 0OCBOCHUSA yqeﬁﬂoro npeamMera «Du3uKa».

1) hbopMupoBaHHe IPEICTABICHHUA O 3aKOHOMEPHOMN CBSI3HM U TTO3HABAEMOCTH SIBIICHHMA
MPUPO/IBI, 00 0OBEKTUBHOCTH HAYYHOI'O 3HAHUS; O CUCTEMOOOpa3yromiei ponu GU3NKHU AJIsl Pa3BUTHS

JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUI; HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTara
M3YYEeHHsI OCHOB CTPOEHUS MaTepuu U (GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

2) hopMupoBaHKE MTEPBOHAYATBHBIX MIPEICTABICHUN O (U3NICCKON CYIIHOCTH SIBIICHUN
MPUPOABI (MEXaHHUUECKUX, TEIIJIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX ), BUAAX MaTepuu (BEIIECTBO
Y TI0JI€), IBUKCHHUH KaK CII0CcOo0e CYIIECTBOBAHUS MAaTEPHUH; YCBOCHHE OCHOBHBIX UJICH MEXaHHKH,
aTOMHO-MOJIEKYJISIPHOI'O YYEHHSI O CTPOCHHUH BELIECTBA, JIEMEHTOB JIEKTPOIMHAMHUKY U KBAHTOBOU
(U3HKY; OBIIAJICHUE TTOHSITHIHBIM aliapaToM U CUMBOJIUYECKUM SI3LIKOM (DH3UKU;

3) npuobpeTeHne onbpITa IPUMEHEHHUSI HAyYHBIX METOOB [TO3HAHUS, HAOIIOACHUS (PU3MUECKUX
SIBJICHUH, IIPOBEJICHUS OMBITOB, TPOCTHIX SKCIEPUMEHTAIBHBIX UCCIICIOBAHUM, IPSMBIX U KOCBEHHBIX
M3MEpPEHUH C UCMOIb30BaHNEM aHAIOTOBBIX U IMU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB; MOHUMAHUE
HEM30EKHOCTH MOTPEUTHOCTEN JTFOOBIX H3MEPEHHIA;

4) noHnMaHue GU3NIECKUX OCHOB M IIPUHIIMIIOB ICHCTBHS (padOThl) MAIlIMH M MEXaHU3MOB,
CPEICTB MEPEABMKCHUS U CBSI3H, OBITOBBIX IPUOOPOB, MPOMBIIIJICHHBIX TEXHOJIOTUICCKUX
MIPOLIECCOB, BIUSAHUS UX HAa OKPYKAIOIIYIO CPEy; OCOZHAHUE BO3MOKHBIX IPUUYUH TEXHOTE€HHBIX U
HKOJIOTHYECKUX KaTacTpod;

5) oco3HaHuEe HEOOXOAMMOCTH MPUMEHEHUS TOCTHKEHUN (DU3UKH U TEXHOJIOTHMA TS
PalMOHAIBLHOTO IPUPOIONOIb30BAHUS;

6) oBNaZieHNEe OCHOBAMU 0€30MacHOI0 UCIIOJIB30BAaHUS €CTECTBEHHBIX U MCKYCCTBEHHBIX
AIEKTPUUYECKUX U MATHUTHBIX MOJIEH, 3JIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
MCKYCCTBEHHBIX HOHU3UPYIOIIUX U3JIYyYCHUN BO M30€KaHUE X BPEIHOTO BO3ACHCTBUS Ha
OKpYKaIoIlyI0 Cpely U OpraHU3M YeJIOBEKa;

7) pa3BUTHE YMEHUS TIAaHUPOBAThH B TTOBCEIHEBHOM JKU3HHU CBOU JICUCTBUS C MPUMEHEHUEM
MOJTYYEHHBIX 3HAHUI 3aKOHOB MEXaHUKH, dJIEKTPOIMHAMUKHU, TEPMOJIMHAMUKH U TETUIOBBIX SIBJICHUIN
C LIeNbI0 COepeKEHUS 310POBbS;

8) popmMupoBaHuE NPEACTABICHUN O HEPAIIMOHAIBHOM UCHOJIb30BaHUH MPUPOIHBIX PECYPCOB
Y SHEPTUH, 3arps3HEHUH OKPYXKAIOLEH Cpelibl KaK CIIeICTBUE HECOBEPUIEHCTBA MAILIUH U
MEXaHU3MOB;

9) nnst oOydaromuxcsi ¢ OrpaHHYEHHBIMA BO3MOKHOCTSIMU 3/IOPOBBSI: BIIaJIEHUE OCHOBHBIMU
JOCTYITHBIMU METOIaMH HAYYHOTO TTO3HAHUS, UCTIOJIH3YEMBIMH B (DM3HUKE: HAOIIOIEHUE, OTMCAHHE,
U3MEepeHHe, SKCIIEPUMEHT; YMEHHE 00padaThiBaTh pe3yabTaThl H3MEPEHUI, O0HAPYKUBATH
3aBUCUMOCTh MEXAY (PU3NYECKUMH BEIIMUMHAMHU, OOBSICHATH MOJYUCHHBIC PE3YJIbTAThI U JENIaTh
BBIBO/IBI;

10) s 00yuaromuxcsi ¢ OrpaHUYCHHBIMHU BO3MOYKHOCTSIMH 37I0POBBS: BJIaJICHUE JTOCTYITHBIMU
METOJIaMHU CAMOCTOSITENILHOTO TIAHUPOBAHUS U MPOBENCHUS (PU3HUUECKUX IKCTICPUMEHTOB, OITUCAHUS
1 aHaJln3a MOJIyYeHHON U3MepUuTenbHON HHPOPMAIIUK, ONIPEIEICHHs JOCTOBEPHOCTH MOIYYEHHOTO
pe3yabTarta;

11) ans cnensbix U c1abOBUASIINX O0YYAONTUXCS: BIAJICHHUE MPABUIIAMH 3aNTUCH (PU3UIECKUX
dbopMmy1 penbedHO-TOUeUHOM cucTeMbl 0003HadeHwii JI. bpaiimns.

BbInyCKHUK Hay4YuTCH:

—co0mroaaTh mpaBuia 6€30MacHOCTH U OXPaHbI TPyJla MpH paboTe ¢ y4eOHBIM U Ta0OPATOPHBIM
o0opyI0BaHUEM;

~TIOHMMATh CMBICIT OCHOBHBIX (PU3NYECKUX TEPMUHOB: (U3UUECKOE TeIO0, PU3NIECcKOoe SIBICHUE,
(dbu3uvecKas BeTUINHa, €IMHHUIIBI H3MEPEHHS;

—pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOXXHO PEIINTh MPH TOMOIIM (U3MUYECKUX METOJIOB;
aQHATM3UPOBATh OTIEIBHBIC ATAlbl MPOBEJCHHS HCCICIOBAHUNW W HHTEPIPETHPOBATH PE3YIHTATHI
HaOJIIOICHUI U OIBITOB;

— CTaBUTh OMBITHI MO UCCIEIOBAHUIO (PU3NYECKUX SIBICHUN WU (DU3MUECKUX CBOMCTB Ten 0e3
WCIIOIB30BaHUS TPSMBIX H3MEPEHHH; Tpu 3ToM (GopMynHpoBaTh MpodemMy/3agady ydeOHOTo



HKCHEPUMEHTa; COOMpPATh YCTAHOBKY W3 IMPEIUIOKEHHOTO0 OOOPYAOBaHMS, MPOBOIAUTH OMBIT H
(dbopMyIIUpOBaTh BHIBOJIBI.

— Ilpumeuanue. Ilpum mnpoBeneHUH wHcCIeNOBaHUS (U3NYECKUX SBICHUN H3MEpUTEIbHBIC
puOOPHI UCIIONIB3YIOTCA JIMIIb KaK JAaTYMKU U3MEpEeHUs (PU3NYEecKUX BEJIMYMH. 3alKcH MOKa3aHHi
IPSIMBIX U3MEPEHUI B 9TOM Cilydae He TpeOyercs.

~ IOHUMATh POJIb SKCIIEPUMEHTA B MOJIYUCHUU HAYyYHOU HH(OpMALIUK;

~TIPOBOJMUTH NpPSAMbIE W3MEPEHUS (PU3MUECKUX BEIMYMH: BpEMsl, PACCTOSHUE, Macca Tena,
o0beM, cuila, TeMieparypa, aTMocepHoe JaBlieHUE, BIAKHOCTh BO3yXa, HANpsyKEHUE, CHIIa TOKa,
panuanroHHb (OH (C MCIIONB30BAaHHEM JO3MMETpa); MPU ITOM BBIOMpPATh ONTHMAJBHBIN CIIOCOO
MU3MEPEHMS U UCHOJIb30BaTh MPOCTEHIINE METO/IbI OLIEHKU OTPEIIHOCTEN U3MEPEHMUII.

— Ilpumeuanue. JlroGas yuyeOHas mporpamMma JOJDKHA OOECIeYMBATh OBJAJICHHE TMPSMBIMHU
M3MEpPEHUSIMU BCEX MEPEUUCICHHBIX (PU3MUECKUX BEIUYUH.

~TIPOBOJMTDH HMCCIEOBAHNE 3aBHCUMOCTEH (DU3MUECKUX BEMYMH C MCIIOJIB30BAaHUEM IPSMBIX
U3MEpPEHUIl: TMpU 53TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUpPOBATH peE3yJNbTaThl IOJYYEHHOMN
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAONUIl M IpadUKOB, JeNaTh BHIBOJBI MO pE3yJbTaTaM
HCCIIE0BAHUS;

~TIPOBOJHUTH KOCBEHHBIE HM3MEpPEHHsS (PU3MUECKUX BEIMYUH: TPU BBITOJHEHUH HW3MEPEHUI
coOuparh JKCIEPUMEHTAJIbHYI) YCTaHOBKY, CIEQys TMPEANOKEHHON WHCTPYKIHMU, BBIUUCISTD
3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATH IOJYYEHHBIE PE3YyJbTaThl C YUYETOM 33JaHHOM TOYHOCTH
HU3MEpEHUI;

— QHAJIM3UPOBATh CUTyallUM NPAKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, Yy3HaBaTb B HUX
MPOSIBIICHUE M3YUYEHHBIX (PU3UYECKUX SBICHUN WM 3aKOHOMEPHOCTEH U MPHUMEHSATHh UMEIOIHecs
3HAHUA JUI UX OObSICHEHUS;

~IOHMMATh TPUHLMUIIBI JEHCTBHUS MAaIIUH, MPUOOPOB U TEXHUYECKHX YCTPOWCTB, YCIOBHS UX
0€30IacHOTO HCITOJIF30BAHUS B TIOBCEAHEBHOM KHU3HH,

—~UCTONB30BaTh MpPH BBHINOJIHEHWH YYE€OHBIX 3aJa4 HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy o
(bU3NIECKUX SIBICHUSX, CIPABOYHBIC MaTepPHAaIIbl, pecypchl IHTEepHEeT.

Mexannyeckue siBJCHUSA

BhinycKHUK HAy4YUTCSH:

— pacrno3HaBaTh MEXaHUUYECKHUE SABICHUS U OOBSCHATh HA OCHOBE MMEIOLIUXCS 3HAaHUH OCHOBHBIE
CBOMCTBA WMJIM YCIIOBUSl NPOTEKAaHUs OTUX SIBICHUN: PaBHOMEPHOE M HEPABHOMEPHOE JIBU)KEHUE,
PaBHOMEPHOE U DPABHOYCKOPEHHOE IPSMOJMHENHOE IBUKEHHE, OTHOCHUTEIBHOCTh MEXaHMYECKOIO
IBUXKEHMS, CBOOOJHOE TMaJeHUE TeJ, PAaBHOMEPHOE [BM)KEHUE IO OKpPYKHOCTH, WHEpIus,
B3alMOJICICTBUE TEJl, PEAKTUBHOE JIBUKEHUE, TIepeiada AaBJICHUS TBEPABIMU TEIAMH, KUAKOCTIMU U
razamu, aTMocepHoe JIaBJIeHUE, TUIaBaHUE TeJl, PABHOBECUE TBEPBIX T€J, UMEIOLINX 3aKPEIUIEHHYIO
OCb BpallleHus, KonedaTeIbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE IBUKEHHE (3BYK);

— OIIUCHIBaTh W3YyYEHHbIE CBOWCTBA TN W MEXaHWYECKHUE SBJICHMS, HUCHOJB3Yys (HU3NUECKUe
BEJIMYMHBI: MTyTh, MIEpEMEILIEHNE, CKOPOCTh, YCKOPEHHE, MEPHO] 00paleHHs], Macca Teja, MIOTHOCTb
BelleCTBa, cuiia (CHJa TSOHKECTH, CUJia YNPYrocTH, CUJa TPEHUs), JaBleHHE, HMITYJIbC Tea,
KMHETHYecKasi SHeprusi, MOTEeHIMalIbHAs SHEPrus, MexaHndyeckas paboTa, MexaHH4ecKas MOIIHOCTb,
KIIJ npu coBepiieHu# pabOThI ¢ UCIOJIB30BAaHHUEM MPOCTOTO MEXaHMU3Ma, CUJla TPEHUs, aMIUIUTY/a,
Mepuoj; M 4YacTtoTa KoJieOaHWi, UIMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEHHs; MpPHU OMUCAHUHU
NPaBUIBHO TPAKTOBATh (PM3MYECKHIA CMBICI HMCIOIB3YEMbIX BEUYMH, UX O0O3HAYCHHS U €IMHHUIIBI
U3MEpEeHUs, HaXxoAWUTh (OpMyJbl, CBSA3BIBAIOLIME JaHHYIO (QU3NYECKYIO BEJIUYUHY C JIPYTHUMH
BEJTMYMHAMU, BBEIYUCIISATH 3HAUCHUE (PU3NIECKON BETUUIHHBI;

— aHAJIM3UPOBATh CBOICTBA TeJl, MEXaHUYECKUE SIBJICHUS U MPOLECCHI, UCIONIb3Ys (PU3NYECKUE
3aKOHBI: 3aKOH COXPAaHEHUS SHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHLUI CYNEPHO3ULMH CUIT
(Haxoxxnenue pasHozeicTytomeit cuibl), I, II u 111 3axonsr HetoToHa, 3aK0H coXpaHeHHs] UMITYJIbCa,
3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena; IpU 3TOM pa3ivyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BBIPAKEHUE;

—paznuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3UYECKUX MOJEJei: MarepuanbHas TOUKa,
MHEpLUaIbHasl CUCTEMA OTCUETA;

—pemare 3a1aud, HCHOJb3ys (U3NYECKHE 3aKOHBI (3aKOH COXpPAHEHUS HHEpPruu, 3aKOH
BCEMUPHOTIO TATOTEHUS, TpUHLIMN cynepno3unuu cudi, I, [T u 11l 3akonsl HeroTOHA, 3aKOH COXpaHEHUs
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uMITynbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GOPMYIIBI, CBSI3BIBAIOIINE (PUINICCKUE
BEJIMYUHBI (yTh, CKOPOCTh, YCKOPEHHE, Macca Tea, INIOTHOCTh BEIECTBA, CUJjla, 1aBIICHUE, UMITYJIbC
TCJIa, KHHCTHYCCKAA OHCPrusA, HNOTCHHHUAJIbHAA OJSHCPrusd, MCXaHHUYCCKaAd pa60Ta, MEXaHHUYCCKasa
momHocTh, KIIJ[ mpocroro mexaHu3ma, cujga TpEeHHs] CKOJbXKEHUS, Kod()QUIMEHT TpeHus,
aMIUTATYy/1a, TIEPUOJ M YacTOTa KOJICOAHW, JJIMHA BOJHBI U CKOPOCTH €€ PAcCHpOCTPaHEHUs): HA
OCHOBE aHajM3a yCJIOBUS 33/Ja4d 3alKChIBaTh KPAaTKOE YCIOBUE, BBLACIATH (PU3NYECKHE BEIHUMHBI,
3aKOHBI U q)OpMyJIBI, H€O6XO[[I/IMBI€ AJid €€ PCIICHUA, ITPOBOAUTL paCyYCThI U OLICHUBATL PCAaJIbHOCTDH
MOJIy4€HHOT0 3HaUeHUs (HU3HUECKOI BEIIMYNHBI.

TenoBble ABIEHUSA

BbINyCKHUK HAYYUTCS:

—pacio3HaBaTb TCIJIOBLIC SABJICHUA U OOBSICHATL Ha 6336 HNMCHOIIIUXCA 3HAaHUHA OCHOBHBIC
CBOMCTBA WM YCIOBUS NPOTEKAaHUS O3TUX sBIeHUN: nuddysus, u3MeHeHue oObema Ten MpH
HarpeBaHuu (OXJIKICHWUH), OOJbIIAs CKAUMAaeMOCTh Ta3oB, Majas COKMMaeMOCTh >KHIKOCTEH U
TBEPABIX TeJ; TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCAIMs, IUIaBJICHHE, KPUCTAILTU3aLus,
KHIICHUC, BJIAXXHOCTb BO31yXa, Ppa3JIMUYHbIC CIIOCOOBI TCIIonepcaadn (TCHHOHPOBOI[HOCTB, KOHBCKIIUA,
U3ITyYeHHUE), arperaTHble COCTOSIHHS BELIECTBA, MOTJIOMICHHE YHEPTHH MPU UCHAPEHUU KUAKOCTU U
BBIIACJICHUEC €€ IIPU KOHACHCAIIUHU I1apa, 3aBUCUMOCTb TEMIICPATYPhI KUIICHUA OT JABJICHUS

— OMHCHIBATh HM3YYEHHBIE CBOWCTBA TEJI M TEIJIOBBIC SIBJICHHS, WCIONb3Ys (PUINUECKUE
BCJIMYHHBI: KOJHUYCCTBO TCIUIOTBI, BHYTPCHHAA OHCPIrudA, TCMIICpATypa, YACIbHAasA TCIINIOEMKOCTb
BEIIECTBa, yJeJbHas TEIJIOTa IUIaBIEHUS, yAeNbHas TeIioTa mapooOpa3oBaHMsl, yAeiabHas TerioTa
Cropanus TOIIMBA, KOE)(b(l)I/IIII/IeHT IIOJIE3HOI'O HGﬁCTBHﬂ TCIIJIOBOI'0 ABUIraTciid; IIpU OIMMCAHUH
MPaBWIBHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMbIX BEJIUYUH, UX 0003HAYCHHS U €AUHUIIBI
W3MEPEHUs, HAaXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAaHHYI0 (DU3MUYECKYI0 BEIMYUHY C JAPYTHMHU
BEJIMYMHAMU, BBIYUCIATH 3HaUCHUE (PU3NYECKOM BETUUHHBI;

— AaHAJIN3UPOBATH CBOMCTBA TCJI, TCIUIOBBIC ABJICHHUA MW IIPOLECCHI, HCIIOJb3Yyd OCHOBHBLIC
MOJIOXKEHUS aTOMHO-MOJIEKYJIIPHOTO YU€HHUS O CTPOCHUH BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

—pas3jim4yarb OCHOBHBIC HNPU3HAKU HN3YUYCHHBIX CI)I/I?;I/I‘-IGCKI/IX MOI[GJIGI\/JI CTpOCHUA TIa30B,
KHUJKOCTEH U TBEPABIX TEI;

—~IPUBOJUTH MPHUMEPHI MPAKTUUYECKOIO HCIHOJIb30BaHUS (PU3NYECKUX 3HAHUH O TEIJIOBBIX
SIBIICHUSX;

—pemaTh 3a7auu, UCMOJIb3ysl 3aKOH COXPaHEHUS SHEPTHU B TEIUIOBBIX Ipoleccax U (GopmMybl,
CBsI3bIBaIONME (DM3HUECKHE BETUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATYpa, yAETbHAS TEIUIOEMKOCTh
BELIECTBA, yJeJbHas TEIJIOTa IUIaBJICHUS, yAelbHas TelioTa napooOpa3oBaHMs, yAeiabHas TEIioTa
CrOpaHus TOIUIMBA, KOd(PPHUIIMEHT MOJIE3HOTO JACUCTBUS TEIJIOBOTO JIBUTaTells): Ha OCHOBE aHallM3a
yCIOBUSl 3aJaud 3alUChIBaTh KPATKOE YCIOBUE, BBIACNATh (U3UYECKUE BEIUYUHBI, 3aKOHBI U
q)OpMYJ'IBI, H€O6XOI[I/IMI)I€ i €€ pCHICHUA, MPOBOAWTHL pPaCUCTbl MW OHOCHHUBATH PCAJIbHOCTH
MOJIy4€HHOTO 3HAUYeHUs (PU3MUECKOI BEIUYNHBI.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJIEHHUS

BbinycKHUK HAYy4YHTCS:

—pacino3HaBaTb JJICKTPOMArHUTHBLIC SABJICHUSA U OOBSICHITH Ha OCHOBE NMCHOIIIUXCA 3HaHUHU
OCHOBHBIE CBOWMCTBA WJIM YCIOBHS MPOTEKAHUS ITHX SIBICHUN: DIEKTPU3AIUsS TEJ, B3aMMOJICHCTBHE
3apsI0B, SJIEKTPUUECKUN TOK U €ro AeHCTBUs (TEII0BOE, XMMUUYECKOE, MarHUTHOE), B3aUMOJIeIICTBIE
MarHMToB, DJIEKTPOMArHUTHAS WHAYKIUS, NEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM U Ha
JBIDKYIIYIOCST 3apsKEHHYIO YacTHUILy, JEUCTBUE DJIEKTPUUYECKOTO TMOJS Ha 3apsHKEHHYH0 YacTHIL,
ANIEKTPOMArHUTHBIE BOJHBI, MPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETa, OTPaXKEHHE M TPEIOMIICHHE
CBeTa, TUCIEPCHUs CBETA.

—COCTaBJISITh CXEMBI DJIIEKTPUYECKUX Iemeld ¢ TMOCIeOBaTeIbHBIM M  MapalIeIbHBIM
COEIMHEHHEM DJIEMEHTOB, pa3jinyasl yCIOBHbIE OOO3HAUEHUS SJIEMEHTOB 3JIEKTPUUYECKUX Iemnei
(MCTOYHHK TOKa, KITFOY, PE3UCTOP, PEOCTAT, IaMIIOUKa, aMIEPMETP, BOJIBTMET).

~MCTIOJIb30BaTh ONTHYECKHE CXEMBI JUIS IOCTPOCHUS H300paKEHUH B TUIOCKOM 3epKajie |
coOuparoIei JIMH3e.

— ONHCHIBATh U3yUYEHHBIE CBOWCTBA TEJ U AJIEKTPOMATrHUTHBIC SIBJICHUS, UCTIONIb3YS (PU3NUECKHE
BEJIMYMHBI: DJJCKTPUUECKUN 3apsij, CHIa TOKa, OJJIGKTPUYECKOE HANpPSHKEHUE, DJICKTPUUECKOEe
COINPOTHUBIICHUE, YyNEIbHOE COMPOTUBJICHHE BEIIECTBA, pabdOTa 3JIEKTPUUYECKOrO MO, MOIIHOCTb
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TOKa, (DOKYCHOE pacCTOSHHUE M ONTHYECKasl CUja JIMH3BI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBl M 4acTOTa CBETAa; IPHU OMNMCAHUU BEPHO TPAKTOBATh (PU3NYECKMH CMBICH HCIIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYCHUS W EIUHULBI U3MEPEHUs; HAXOAUThb (OPMYJbI, CBSA3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEJIMYUHY C APYTUMH BEIMUYUHAMHU.

— QHAJIN3UPOBATh CBOMCTBA TEJ, JJIEKTPOMArHUTHBIE SBJIEHUS M IPOLECCHl, HCIOIb3Ys
¢bu3nyeckrue 3aKOHBI: 3aKOH COXPAHEHUS SJIEKTPUUYECKOIro 3apsaa, 3akoH Oma A ydacTKa ILelH,
3aKk0oH JDxoyins-JIeHna, 3aKk0H IPSAMOJIMHEMHOIO paclHpOCTPAHEHMs CBETA, 3aKOH OTPAXXEHUs CBETA,
3aKOH IPEJIOMIICHUS] CBETa; IPU STOM Ppa3iuyaTh CIOBECHYHO (OPMYIMPOBKY 3aKOHAa M €ro
MaTEMaTHYECKOE BBIPAXKEHHUE.

—~TIpUBOIUTH  TPUMEpPhbl  MPAKTHUYECKOIO  HCHOJBb30BaHMA  (DU3MYECKMX  3HAHUM O
AJIEKTPOMAarHUTHBIX SIBICHUSX

—pemare 3ajladd, UCHOJb3ys (uU3nMdeckue 3akoHbl (3akoH OMma JuId yyacTka LeNu, 3aKOH
Jbxoynsa-JleHna, 3aKOH IPSIMOJIMHENHOIO paclpoCTpaHEHMs! CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH
IIPEJIOMIIEHUs CBeTa) U (POPMYJIbI, CBSI3bIBAOLINE (PU3NUYECKHUE BETMUUHBI (CHJIAa TOKA, SJIEKTPUUECKOE
HaNpsDKCHHUE, JJIEKTPUYECKOE COMPOTUBIICHHE, YNEIbHOE COINPOTHBIEHHE BEIIECTBa, padboTa
3JIEKTPUUYECKOTO TOJIsI, MOIIHOCTh TOKa, (POKYCHOE PAacCTOSHUE U ONTHYECKasl CHJIA JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBeTa, (OpPMyIIBI pacueTra 3JIEKTPHUECKOTO
COIIPOTHBIICHUS TPHU IOCIEJOBATEIBHOM M MapajuleIbHOM COEAMHEHUM MPOBOJAHMKOB): Ha OCHOBE
aHaJM3a yCJIOBHUS 3a/1a4d 3alMChIBATh KPATKOE YCIOBHE, BBIIEIATh (PU3MUYECKHIE BETUYNHBI, 3aKOHBI U
bopMysbl, HEOOXOQUMBbIE JUIsI €€ pELIeHHs, IPOBOJUTH pacyeThl M OLEHMBATh pPEalTbHOCTb
MOJTYYEHHOTO 3HaYCHHS (PU3NIECKOI BETMYNHBIL.

KBanToBbIe fABJICHUS

BbinmyckHUK HayuHnTCs:

— pacro3HaBaTh KBAaHTOBBIC SIBIIEHUS U OOBSICHATH Ha OCHOBE MMEIOILMXCA 3HAHUH OCHOBHbBIE
CBOMCTBA WJIM YCJIOBHUS THPOTEKAHUS OSTUX SIBICHUWA: €CTECTBEHHas M  HUCKYCCTBEHHas
PallMOaKTUBHOCTb, O-, 3- U Y-U3JIyuyeHHs], BOSHUKHOBEHUE JIMHEWYATOr0 CIIEKTPa U3IyUYeHUs aTOMa;

— ONKCHIBATh M3YYECHHbIE KBAHTOBBIE SIBJICHUS, UCHOJb3YS (pU3MUECKHE BEIMYMHBL: MaccOBOE
YHCII0, 3apsA70BOE€ YMCIO, MEpHO Iojypacrnajga, 3Heprus (OTOHOB; MPU OMUCAHUU IPABUIBHO
TpakToBaTh (PM3NYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U €AUHMIIBI U3MEPEHUS;
HaxXoAuTh (OPMYJbl, CBS3BIBAIOLINE JAHHYIO (DU3MYECKYIO BEIMUMHY C JPYTUMHU BEJIMYMHAMH,
BBIUUCIIATH 3HaUCHNE (PU3MUECKOI BEIINYMHBL;

— aHAJM3UPOBATh KBAHTOBBIE SIBIICHUS, HCIOJB3YS (DU3MYECKHE 3aKOHbI M IMOCTYJAThl: 3aKOH
COXPAaHEHHUS HHEPrHH, 3aKOH COXPAHEHHUs AIIEKTPUUYECKOTO 3apsla, 3aKOH COXPAaHEHHs] MacCOBOTO
4HCIIa, 3aKOHOMEPHOCTU U3JIyYEHUS U IOTJIOIIEHUS CBETA aTOMOM, IIPA 3TOM Pa3IMyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

—pa3inyaTh OCHOBHBIE NMPU3HAKM IJIAHETAPHOM MOJENN aroma, HyKJIOHHOM MOJIEIN aTOMHOTO
A1pa;

—~IPUBOJUTH MPUMEpPHl MPOSBICHUS B HNPUPOJE M NPAKTHUYECKOIO  HCIOIb30BaHUS
PaiMOaKTUBHOCTH, AEPHBIX U TEPMOSACPHBIX PEAKIIMM, CIEKTPAIIBHOTO aHAIN3A.

DJIeMEeHTbI ACTPOHOMMH

BbinmycKHUK HayuHnTCs:

—yKka3piBaThb Ha3BaHus IuUTaHeT COJHEYHOM CHUCTEeMBbl, pa3luyaTb OCHOBHbBIE NPU3HAKU
CYTOYHOT'O BpallleHus 3Be3/IHOr0 Heba, nBrxkeHus JIynsl, CoiHIa U IJIaHET OTHOCUTENIHHO 3BE3/T;

—~ IOHMMATh Pa3JINYUs MEXTY FeIMOLEHTPUUECKON U T€OLEHTPUYECKON cuCTEMaMH MUPa;

Conepxkanue yueOHoro npeamera «@usuka» B 7-9 kiaccax.

dusnueckoe 00pa3oBaHHME B OCHOBHOHM IIKOJIE JOJDKHO oOecneuuTh (GOpMHUpPOBAHUE Y
oOyuJaroluxcs MpeICTaBIeHU 0 Hay4YHOI KapTUHE MHUpa — BaXXHOI'O pecypca HayYHO-TEXHUYECKOTO
mnporpecca, O3HaKOMJICHUC 06yanOH_[I/IXC$I C (I)I/I3I/I‘-ICCKI/IMI/I U aCTpOHOMHUYCCKUMHU ABJICHHUAMU,
OCHOBHBIMH TIPpHUHOUIIAMHA pa6OTBI MEXaHU3MOB, BBICOKOTCXHOJIOTMYHBIX YCTpOﬁCTB nu HpI/I60pOB,
Pa3BUTHC KOMHCTCHLII/Iﬁ B pCHICHUN WHKCHCPHO-TCXHUYCCKUX WU HAYYHO-UCCIICAOBATCIbCKUX 3a/1a4.

OcBoenue yueOHOro mnpeamera «®Du3MKa» HAMpaBICHO HAa Pa3BUTHE Yy OOyYarOUTUXCS
Hpe,Z[CTaBJIeHI/Iﬁ O CTpOCHUH, CBOfICTBaX, 3daKOHaXx CyHICCTBOBAHUA U ABHUKXCHUA MAaTCpHUH, HA OCBOCHUC
00yJaronuMucs OOIIMX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOHBIX SIBJICHUH, CO3JaHUE YCIOBUN IS
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(dbopMupoBaHUS HWHTEJUICKTYaJIbHBIX, TBOPYECKUX, IPAKJAHCKHX, KOMMYHUKAIIMOHHBIX,
nH(OPMALMOHHBIX KommeTeHIuH. OOydaromuecs OBIAACIOT HAyYHBIMH METOJAMHU  pPELICHUS
pPa3IMYHBIX TEOPETUYECKMX U TMPAKTUYECKHX 33]a4, yMEHHSAMH (OpPMYyIHPOBATh THUIOTE3HI,
KOHCTPYHUPOBATh, IPOBOAUTH SKCIEPUMEHTBI, OLIEHUBATh U AHAJIM3UPOBATH MOJyYEHHBIE PE3YJIbTaThI,
COIIOCTABJIATH UX C 00OBEKTUBHBIMHU PEATUSIMU JKU3HH.

YueOuplii npeamer «Pu3uka» crnocoOCTBYeT (OPMUPOBAHUIO Y OOYYAIOIIUXCS YMEHUI
0e30MacHO  HWCIOJIb30BaTh  JIabOpaTopHOEe O0OpYIOBaHWE, TPOBOJUTH €CTECTBEHHO-HAYYHBIE
HCCIIEA0BAHUS U HKCIIEPUMEHTHI, aHAIM3UPOBATh MOJIYYEHHbIE PE3YJIbTaThl, MPEACTABIATh U HAYYHO
apryMEHTHUPOBATh MOJyYEHHbBIE BHIBOJIBI.

Uzyuyenne npeamera «@Dusuka» B YacTd (QOPMHPOBAHUS y OOYyYAIOUIMXCA HAy4YHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METOAOB (HAONIOJCHUE, HW3MEpPEHHUE, JKCIEPUMEHT,
MOJICTIUPOBAHUE), OCBOCHMSI TMPAKTUYECKOTO TMPUMEHEHHUS HAy4YHBIX 3HAHUN (GU3MKH B OKU3HU
OCHOBaHO Ha MEXKIIPEIMETHBIX CBS3sX C mpeameTtamu: «Martematukay, «MabopMaTukay, «XuMusy,
«buonorus», «leorpadusy, «Okonorus», «OcCHOBBI 0€30MACHOCTU  KHUIHEACSITEITLHOCTUY,
«Hctopus», «JIluteparypa» u np.

Ouznka u GU3NYECKUe METObI U3YUECHHUS TPUPOIbI

Ousnka — Hayka o mnpuponae. Duszmueckue Tena W sABiIeHus. HaOmogenume u omucaHue
¢busnueckux siBineHuid. GU3NUecKuii SKkcrepuMeHT. MoenupoBaHue SBIeHUN 1 00bEKTOB MIPUPO/IBIL.

@u3nyeckue BEIMYMHBI M MX U3MEpeHue. TOYHOCTh M MOTPEIIHOCTh HU3MEPECHUM.
MexnayHapoaHasi cucTemMa eIMHUII.

®u3nyecKue 3aKOHbl U 3aKOHOMEpHOCTH. Pu3uka W TexHuka. HaydHblid METOJ MO3HAHMSL.
Ponpb pusuku B hopMupoBaHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH.

MexaHnu4eckue sIBJICHUS

Mexannyeckoe JABIKeHHE. MarepuanpHas TOYKa Kak MOJAENs (PU3MYecKoro Tena.
OTHOCUTENBHOCTh ~ MEXaHW4eckoro aBwkeHus. Cucrema orcuera.DuU3NUECKUE  BEIUYUHBI,
HEOOXOMUMBIE ISl OINUCAHUS MABM)KEHHUS U B3aHMMOCBS3b MEXIy HHUMH (IIyTh, IEpEMEIleHuE,
CKOpPOCTb, YCKOpEHHE, BpeMsi ABUXKEHUs). PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBukeHue. PaBHomepHOe JBUKeHHE MO OKpykHOCTU. IlepBbiil 3akoH HeroToHa n uHepuus.Macca
tena. IlnmotHocte BemectBa. Cuna. Enumnunel cuibl. Bropoit 3akoH Hbptotona. Tperuii 3akoH
Herotona. CBo6ogHOe magenue ten. Cumna TsHkecTd. 3aKOH BCEMUPHOTO TsAroTeHus. Cuia yrnpyrocTy.
3akon ['yka. Bec tena. HeBecomocTh. CBsI3b MEXIy CHIION TSXKECTH M Maccoil Tena. JluHamomerp.
PaBnopnelictByromas cuna. Cuna tpenus. TpeHue ckonbxeHus. TpeHue nokos. TpeHue B Ipupoje u
TEXHUKE.

HNmnynec. 3aK0H COXpaHEHUs HMITyJlbca. PeakTuBHOE ABIMKeHHe. MexaHuueckas pabora.
Momnocts. Oneprusi. IloreHumnanbHass U KUHeTHuYecKas SHeprus. lIpeBpaiieHue oaHOro BHAA
MEXaHUYECKOM 3HEpPIruu B APYyroil. 3aKoH COXpaHEHUs MOJTHOW MEXaHUYECKOM SHEPTUu.

[IpocTbie MeXaHU3MBbI. Y CIOBUSL paBHOBECHS TBEPJOTO TeJla, UMEIOLIEro 3aKPEIIEHHYI0 OCh
nBrokeHua. MoMmeHTt cunbl. LlenTp Tsokectu tena. Peryar. PaBHoBecwe cuil Ha pelyare. Peiuaru B
TeXHHKe, ObiTy W mpupone. I[lonBuwkHbie W HemoABIKHBIE ONOKW. PaBeHCTBO paboT mpu
WCIIOIB30BaHUH TIPOCTHIX MEXaHU3MOB («30JI0TO€ MpaBUiI0 MexaHUku»). KoaddumueHnT moneznoro
NENCTBUS MEXaHU3Ma.

HaBnenue tBepapix Ten. EpuHunel m3mepenus naBieHus. CrocoObl M3MEHEHUS JaBJICHUS.
JaBnenue sxuakoctel u ra3oB 3akoH Ilackans. JlaBieHue >KMAKOCTM Ha JTHO M CTEHKH COCYJA.
Coobmarommecst cocynpl. Bec Bo3ayxa. Atmocdepnoe npasnenue. M3mepenme armochepHOro
nasienus. OneiT Toppudernu. bapomerp-anepona. ATMmocdepHoe naBleHUE HA PA3TUYHBIX BBICOTAX.
[IM'uppaBnuueckne MexaHu3Mbl (Tipecc, Hacoc). JlaBieHue >KUIKOCTH W ra3a Ha MOTPYKEHHOE B HHUX
Teno. Apxumeznona cuia. [InaBanue ten u cynoB BoznyxormnaBanue.

Mexanudeckne konebanusa. Ilepuon, wdacrora, ammiuTyaa KoneOaHuil. Pesonanc.
Mexanudeckue BOJIHBI B OJIHOPOJHBIX cpenax. J[nmHa BosiHBI. 3BYK Kak MEXaHMUYECKas BOJIHA.
I'poMKOCTB 1 BBICOTa TOHA 3BYKA.

TennoBbie ABICHUS

Ctpoenune BemiecTBa. ATOMBI W MOJIEKYJbl. TemIOBO€ ABMKEHHME aTOMOB W MOJIEKYII.
Huddysus B raszax, >KUIAKOCTAX M TBEPIBIX Telax. bpoyHoBckoe aBrkeHHe. B3aumoneicTBue
(mpuTSKEHHE W OTTAJIKUBAHUE) MOJIEKYJ. ArperaTHble COCTOSHUS BellecTBa. Paznuuue B CTpOCHHUH
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TBEPABIX TEJN, KUAKOCTEN U ra30B.

TemmoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIIEpATyphl CO CKOPOCTBIO XaOTHYECKOTO
IBIDKEHUS 4YacTHI. BHyTpenHss sHeprus. Pabota u Temiomepenaya Kak CIIOCOOBI W3MEHEHHS
BHYTpeHHEHN sHepruu tena. TemnonpoBogHocTs. Konsekuus. M3nydyenue. [Ipumepsl Temionepenadu
B NpUpoJe U TexHUKe. KomuuecTBo TEIIOThl. Y elbHas TEMJI0EMKOCTh. Y A€NIbHAs TEII0Ta CrOpaHusl
TOIUIMBA. 3aKOH COXPAHCHMsI W IPEBPALLEHUS DHEPIUM B MEXAaHMYECKHX M TEIUIOBBIX IPOLECCax.
[InaBneHne M OTBEpJEBaHUE KPUCTANIMYECKUX Tel. YJenbHasl TeIloTa IuiaBieHus. Vcmapenue u
KoHAeHcanud. [loraomenne s3Heprum Npy UCHapeHuy >KUIKOCTH U BBIACICHUE €€ IIPU KOHJECHC AU
napa. Kunenuwe. 3aBucMMOCTb TeMmmepaTypbl KUIIEHUS OT JaBleHUS. YJelbHas TeIuloTa
napooOpazoBaHMss M KOHAeHcauuu. BnaxsocTs Bo3nyxa. Pabora rasa npu paciiupeHum.
[IpeoOpa3oBanusi SHEPrUM B TEIUIOBBIX MallMHax (mapoBas TypOWHA, ABHraTelb BHYTPEHHETO
cropanusi, peakTuBHbIM aurarenb). KIIJ[ TermoBold MammHbl. DKOJIOTHYECKHE TPOOIEMBI
HCII0JIb30BAaHUs TEIUIOBBIX MAIlIKH.

DIEKTPOMAarHUTHbIE SIBICHUS

OnexTpusanus  (Qu3MuUecKux Ten. BzamMmoneiicTBue  3apspkeHHBIX  Ten.  J[Ba  poxa
MEKTPUYECKUX 3apsA0B. JeITuMOCTb 3JIEKTPUUYECKOTO 3apsaa. DJIEMEHTapHbIN JIEKTPUYECKUM 3apsil.
3aKOH COXpaHEHUsl DJJIEKTPUYECKOro 3apsaa. IIpoBOJHUKM, MOJYOPOBOJAHUKH U  HU30JISATOPbI
JIEKTPUYECTBA. DJIEKTPOCKOIN. DJEKTPUUECKOE MoJie Kak 0ocoOblii BUJ Marepuu. HampsokeHHOCTb
JJIEKTPUYECKOTO IOJIs. [[eHCcTBHE 2JIEKTPUYECKOro IOJsA Ha IeKTpudeckue 3apsanel. Konpencarop.
OHeprus MEKTPUYECKOTO M0JIsI KOHAEHCATOPA.

OnexkTpuueckuil ToK. ICTOUHUKH 3JIEKTPUYECKOro TOKA. DIEKTPUUECKasl LIETIb U €€ COCTaBHbIE
yactu. HampaBiieHne M JeMCTBUS 3IIEKTPUYECKOro TOoKa. HocHTenw 31eKTpUYecKuX 3apsioB B
Metaiax. Cuia Toka. DIEKTpUUECKOoe HaNpsKEHHE. DIEKTPUUECKOE COIPOTHUBIEHUE MPOBOIHUKOB.
EnavHuLBI CONPOTUBIICHHUS.

3aBUCHUMOCTh CHJIBI TOKa OT HampspkeHusa. 3akoH OMa g yyacTKa Lenu. YJelbHoe
conporusienue. Peocrarel. IlocnenoBartenbHOE coenMHEHHME NPOBOAHUKOB. IlapamnenbHoe
COEIMHEHHE ITPOBOHUKOB.

PaGoTta »snekTpuyeckoro mojs MO MEePEeMELICHUI0 3JEKTPUYECKUX 3apsaaoB. MOIIHOCTh
AJIeKTpUYecKoro Toka. HarpeBanue mpoBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH J[xoyns - JleHua.
DJeKTpuYecKue HarpeBaTelbHbIe M OCBETUTENIbHBIE TPpUOopbl. KopoTkoe 3aMmbikaHue.

MaruautHoe none. MHIykuus MarHUTHOro mnojisi. MarHuTHoe mone Toka. OmblT Dpcrena.
MarautHoe 1oJsie TOCTOSIHHBIX MAarHUTOB. MarHuTHoe noje 3emild. DJIEeKTpoMarHuT. MaruutHoe
10JIe KaTylKu ¢ ToKoM. [IpruMeHenue snekTpomaruuToB. JleficTBHEe MarHUTHOTO MOJISI HA IPOBOJAHUK
C TOKOM M JBHXKYLIYIOCS 3apspKeHHYI0 dyacTuly. Cuina Ammnepa u cuina JlopeHna. D1neKTpoaBUTaTeb.
SIBnenue anekTpomMarHuTHOW MHAYKIMs. Onbitel apanes.

OnexkTpoMarHuTHble KojeOanus. KonebarenbHblil KOHTYp. DnektporeHepatop. [lepemeHHbIi
Tok. Tpanchopmarop. [lepenaya snekTpuueckoil SJHEpPrur Ha pacCTOSIHUE. DINEKTPOMArHUTHBIE BOJIHbI
1 UX CBOMCTBA. [IpMHIUIIBI paguOCBA3H U TEIEBUICHU. BausHue 3JIeKTPOMarHUTHBIX U3JIyYEHUN HA
KUBBIE OPraHU3MBI.

CBer — onexrpomarHuTHas BosiHA. CkopocTe cBera. McTouHMKM — cBeTa.  3akoOH
MPSIMOJIMHENHOIO pacIpOCTPAaHEHUE CBETa. 3aKOH OTpakeHus cera. Ilnockoe 3epkano. 3akoH
npenomiieHus: ceta. JIuH3bl. POKYCHOE pacCTOSSHUE U ONTHYecKas cuia JHH3BL M300pakeHue
npeaMmera B 3epkanie u JguH3e. OnTuueckue npuOopsl. I'1ma3 xak onrtudeckas cucrema. Jlucnepcus
cBeta. UHTepdepenuns u nudpakuus cBera.

KBaHTOBBIE sABIICHUS

Crtpoenue aromoB. [lnanerapHas Mozens aroma. KBaHTOBBIN XapakTep MOIVIOIIEHUS U
UCITyCKaHMs CBETa aToMaMH. JIMHeluaTble CIEKTPBHI.

Omertel Pesepdopra.

CoctaB aromMHoro szapa. IIpoToH, HEHUTpPOH U D2IEKTPOH. 3akOH OWHINTEHHA O
MPOMOPLMOHATIBHOCTY Macchl M 3Hepruu. JleekT Macc M DHEpPrust CBSI3U aTOMHBIX sEp.
PagunoaktuBHoCcTh. Ilepuon momypacnana. Anbda-uznyuyenue. bera-uznyudenue. ['amma-uzinydeHue.
Snepubie peakuuu. Mctounnku sHeprun CosiHIA U 3Be3A. SaepHasi sHEpreTuka. JKOJOTMYECKHE
npo6semMbl paboThl aTOMHBIX 3JEKTpocTaHIMi. Jlo3umerpus. BianusHue paanoakTUBHBIX H3ITy4eHHH
HAa JKMBBIC OPTAHU3MBI.



Crpoenue u 3Bomonus Beenennoit

['eonenTpryeckas U reauoleHTpUYecKas cucteMbl Mupa. dusnyeckas IpUpoIa HEOECHBIX TET
Conneunoii cuctemsl. [Ipoucxoxnenne Conneunoit cucrteMbl. Gusnyeckast npupoaa ColiHIIA U 3BE3]I.
Crpoenune Beenennoii. OBomonusa Beenennoi. ['unoresza bonboro B3peiBa.

[TpumepHbIe TeMBI TAOOPATOPHBIX U MPAKTUYECKUX padoT

Jlaboparopubie pabOTHl (HE3aBHUCHMMO OT TEMaTHYEeCKOW TMPUHAMJICKHOCTH) AENATCS
CJIEYIOIINE TUIIBL:

[IpoBeneHmne NpsAMbIX U3MEPEHUH PU3NUECKIX BETUUNH

Pacuer no nomydeHHbIM pe3yJjbTaTaM NPSAMbBIX MU3MEPEHUH 3aBUCHUMOIO OT HUX [apaMmeTpa
(KOCBEHHBIE U3MEPEHUS).

Habmionenue siBneHUi W MOCTAaHOBKA ONBITOB (HA KaYECTBEHHOM YpPOBHE) MO OOHAPYKEHUIO
(bakTOpOB, BIUSIONIMX HAa MPOTEKaHUE JAaHHBIX SIBICHUU.

HccnenoBanue 3aBHCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JIPYrOil C MpeAcTaBICHUEM
pe3yNbTaToB B BUE rpaduka uiu TaOauIlbl.

[IpoBepka 3agaHHBIX MPEANONOKEHUNA (TPSAMBIE HW3MEPEHUs (PUIUUYECKUX BEIUYMH U
CpaBHEHHUE 33JJaHHBIX COOTHOIICHUN MEXIy HUMH).

3HAKOMCTBO C TEXHUYECKMMHM YCTPOICTBAMH U X KOHCTPYHPOBAHHUE.

Jlrobas pabouas mporpamMma JOJDKHA IMPEAycMaTpUBaTh BBIINOJIHEHHE JaOOPAaTOPHBIX padoT
BCEX yKa3aHHBIX TUMOB. BbIOOp TeMaTuku W 4mcia paboT KaKAOTO THIA 3aBUCUT OT OCOOCHHOCTEH
paboueii mporpammel 1 YMK.

[TpoBenenue MpsIMBIX U3MEPEHUH (PU3UUECKUX BEITHYNH

N3mepenne pa3mepos Ted.

W3mepenue pazMepoB MajbIX TeJl.

N3mepenne maccel Tena.

N3mepenune oobema Tena.

W3mepenue cuibl.

W3mepenue BpeMeHH mpoliecca, epruoia Koiedanui.

W3mepenue TeMieparypsl.

W3mepeHnue naBiaeHus BO3ayXa B OaJIJIOHE MO OPIITHEM.

W3MmepeHue cuibl TOKa U €ro peryJInpOBaHHUE.

N3mepenne HanpsKeHUs..

W3mepeHue yriioB najeHus U NpeIoMIICHHUS.

N3mepeHne poKyCHOro pacCTOSIHUS JTUH3BI.

W3mepenue painoakTUBHOTO (hoHa.

Pacyer mo mosiydeHHBIM pe3yibTaTaM MpPSAMBIX W3MEPEHUN 3aBUCHMOIO OT HMX Iapamerpa
(KOCBEHHbIE U3MEPEHNUS)

M3MmepeHne MIIOTHOCTH BELECTBA TBEPAOTO TENA.

Omnpenenenne kodpuIMeHTa TPEHUS CKOJIBbKECHHUSL.

Omnpenenenne KeCTKOCTU NPYKHUHBI.

OnpeneneHrie BEITATKUBAIOMIEH CUJIIbI, IEUCTBYIONIEH HA TOTPYKEHHOE B )KUAKOCTh TEJIO.

OnpeneneHre MOMEHTA CUJIBL.

H3mepeHne ckopocTu paBHOMEPHOTO ABUKEHHUS.

W3mepeHnue cpeiHel CKOPOCTH IBUYKEHUS.

W3mepeHne ycKopeHHs paBHOYCKOPEHHOTO IBHKEHUS.

Omnpenenenue pabOTHl M MOIITHOCTH.

Omnpenenenne 4acToThl KoeOaHuM rpy3a Ha MPYKUHE U HUTH.

OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH.

Omnpenenenne KOIM4ecTBa TEIIOTHI.

Omnpenenenue yieabHONU TEIUIOEMKOCTH.

N3mepenue paboThl U MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

N3mepeHne conpoTUBIIEHHUS.

OnpeneneHne ONTHYECKON CHIIBI TUH3BI.

HccnenoBanne 3aBUCHMOCTH BBITAIKHBAIONICH CHIIBI OT O0beMa MOTPYKEHHOM 4YacTH OT
IJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH M MACCHI TeNA.
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HccnenoBaHue 3aBUCMOCTH CHJIBI TPSHHUSI OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
TUTOTIIATH.

HabmroneHue siBICHUN W MOCTAHOBKA OMBITOB (HA KaYECTBEHHOM YPOBHE) MO OOHAPYIKCHUIO
(haKTOPOB, BIHUSAIONIUX HA MPOTCKAHUE JAHHBIX SIBICHUH

HaOnroneHne 3aBUCUMOCTH TEepUOJia KOJICOAHH Tpy3a HA HUTH OT JUIMHBI U HE3aBUCHUMOCTH
OT MaccChl.

HaOnroienre 3aBHCUMOCTH TIEpHO/Ia KOJIeOaHUH rpy3a Ha MPYKUHE OT MAaCChl M KECTKOCTH.

HaO:roieHne 3aBUCUMOCTH JIaBJICHHS T'a3a OT 00beMa U TeMIEpaTyphl.

HaOGnroienne 3aBHCUMOCTH TEMIIEpaTypbl OCTHIBAIOILECH BOJIBI OT BPEMEHHU.

HccnenoBaHue sSIBJICHUS B3aUMOJICHCTBHS KaTyIIIKU C TOKOM ¥ MarHHTa.

HccnenoBaHue SABACHUS SJICKTPOMArHUTHON MHYKIIUH.

HaOnroieHue siBIICHUS OTPAXKCHUS M IPEIIOMIICHHS CBETA.

HabumtoneHune sBIeHUS TUCHIEPCUN.

OOHapyXeHHE 3aBUCHMOCTH COIIPOTHBIICHUS IIPOBOIHUKA OT €T0 IMapaMeTPOB M BEIIECTBA.

HccnenoBanue 3aBUCUMOCTH Beca Tella B )KUIKOCTH OT 00beMa MOrPYKEHHOW YacTH.

HccnenoBanue 3aBUCUMOCTH OJIHOW (PM3MUECKOW BEJIMYUHBI OT JIPYrOM C MpEICTaBICHUEM
pEe3yJbTaToOB B BUE IpaduKa MK TaOJIHIIBL.

HccnenoBanue 3aBUCUMOCTH MacChl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH IIYyTH OT BPEMEHH TP PABHOYCKOPEHHOM JIBIDKCHUHU 0Oe3
HaYaJIbHON CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH M ITYTH MTPU PaBHOYCKOPEHHOM JBHIKCHHUH.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI OT CHJIBI JIABJICHHUSL.

HccnenoBanue 3aBUCUMOCTH JehOpMALIUU IPY>KUHBI OT CHJIBL.

HccnenoBaHue 3aBUCUMOCTH TIEPHOa KOJICOaHUH rpy3a Ha HUTH OT JUIUHBI.

HccnenoBanue 3aBUCUMOCTH MIEpUOIa KOJIieOaHHUH rpy3a Ha MPYKHUHE OT KECTKOCTH U MACCHI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA Yepe3 MPOBOJIHUK OT HAINPSKCHUSI.

HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA Yepe3 JIAMIIOUKY OT HAIPSDKCHUSI.

HccnenoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIICHUS OT YTJIa TTaICHHSL.

[TpoBepka 3aaHHBIX MPEANOIOKEHHUN (MPSAMBIC H3MEPEHUs (UIUUYESCKUX BEIUYHH U
CpaBHEHHE 33JJaHHBIX COOTHOILICHHUIH MeX Ty HUMH). [IpoBepka runores

[IpoBepka THIIOTE3bI O JMHEHHON 3aBUCHMOCTH JJTUHBI CTOJIOMKA JKUIAKOCTH B TpyOKe OT
TeMIIepaTyphl.

[IpoBepka THMOTE3bl O MPSMON MPOMOPIUOHAILHOCTH CKOPOCTH IPH PAaBHOYCKOPEHHOM
JIBMDKEHUH MTPONJICHHOMY ITyTH.

[TpoBepka rUMOTE3bI: MIPH MOCIEAOBATEIBLHO BKIFOYCHHBIX JIAMIIOYKH U TIPOBOIHUKA HITH JIBYX
MIPOBOTHUKOB HANPSHKEHHSI CKJIaIbIBATh HENb3sT (MOXKHO).

[TpoBepka nmpaBuIiIa CI0KEHUS TOKOB HA JABYX MapaslIeIIbHO BKIIFOUEHHBIX PE3HCTOPOB.

3HAaKOMCTBO C TEXHUYECKUMHU YCTPOMNCTBAMHU M X KOHCTPYHPOBAHHUE

KoHcTpynpoBaHue HaKIIOHHOH IJIOCKOCTH € 3ailaHHbIM 3HaueHueM KIT/1.

KoHcTpynpoBaHue apeoMeTpa 1 UCTIBITAHUE ero padoThI.

COopKa 3JeKTPUIECKOH [eMu U U3MEPEHUE CUJIBI TOKA B €€ PA3JIMYHBIX YYaCTKaX.

COopKa 2IIeKTPOMArHUTa M UCTIBITAHUE €r0 JCHCTBHS.

W3yueHue 3IeKTPUUECKOro JBUraTelsl TOCTOSHHOTO TOKA (Ha MOJICIH ).

KoHcTpynpoBaHue 371€KTpOIBUTATEIS.

KoHcTpynpoBaHue MOJIENIN TEIECKOIIA.

KoHcTpynpoBaHue MOJICIHU JIOJKH € 3aJaHHOM IPY30T0IbEMHOCTBIO.

OreHKa CBOETO 3peHUs U TTOA00P OYKOB.

KoHcTpynpoBaHue MpoCTEHINnero renepaTopa.

W3yueHue cBOMCTB N300payKeHUsI B JIMH3AX.

7 kiacce
(68 uacos, 2 yaca B HeZIEIIO)
I. BBenenue (4 uaca)
[Ipeamer u metoabl HU3MKU. DKCTIEPUMEHTANbHBIA METOJ M3Y4eHUs mpupoabl. M3mepenne ¢Gusmueckux

BenmunH. llorpemHocts m3Mepenusi. O0oOIIeHHE pe3ynbTaToB JKcrIepuMeHTa. HaOmroneHne mpocTedmmx
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SBICHUH M TPOLIECCOB NMPHPOIBI C TIOMOIIBIO OPraHOB YYBCTB (3peHMs, CiIyXa, ocsi3aHus). Mcmonp3oBaHHE
MPOCTEHIINX U3MEPHUTENBHBIX MPHOOPOB. CxeMaTHueckoe N300pakeHne OMBITOB. MeTObI OMy4YeHHs 3HAaHUI
B (usuke. DU3HMKA U TEXHUKA.

®ponTtanbHas naboparopHas padoTa.

1.0mpenenenre MEHB AeTIEHUS N3MEPUTEITHHOTO MPHUOopa.
I1. IlepBoHayaJIbHbIE CBEIEeHUSI O CTPOEHHH BellecTBa. (6 4acoB.)

l'umoTe3a o AHMCKpeTHOM CTpoeHWH BemlecTBa. Momekynsl. HenmpepbIBHOCTE M XaOTHYHOCTH JBM)KEHHUS
gactuil BemiectBa. [uddysmsa. bpoyHoBckoe nppmkeHue. Mopenn rasza, XHUAKOCTH W TBEPAOTO Teja.
B3aumopeiicTBue 4YacTUll BeUIeCTBA. B3aMMHOE NPUTSDKEHHE W OTTAJKMBAHUE MOJEKYN. TpU COCTOSHUS
BELIECTBA.

®poHTaapHas 1abopaTopHas padbora.

2.M3mepenne pa3MepoB MaIbIX Tell.
I11. BzaumopeiicTBue Teu. (23 yaca)
MexaHndeckoe IBIKEeHHE. PaBHOMepHOE W He paBHOMepHOe nBmkeHue. CkopocTs. Pacder myTn u BpeMeHH
newxkeHus. Tpaektopus. IlpsMonuneliHoe nBuxeHue. Bzaumopeiicteue Ten. Muepuus. Macca. IInoTHOCTB.
Nsmepenne maccel Tena Ha Becax. PacueT macchl m oObema mo ero miotHoctd. Cwma. Cunbl B Tpupoje:
TATOTEHUS, TSDKECTH, TPeHHUs, ynpyrocTu. 3akoH 'yka. Bec tena. CBsA3p Mex 1y CUIION TSKECTH U Maccoi Tena.
HuramomeTtp. CiiokeHrE ABYX CHJI, HAIIPABIEHHBIX MO OJHOI mpsimoid. Tpenue. Ynpyras aedopmanusi.
Dponmanvusle 1ad6opamopHvie padGomol.
3.M3mepenne Macchl Tella Ha PhIYaKHbIX BECaX.
4. M3mepenne oobeMa Tena.
5.0mpenenenre IOTHOCTH TBEPIOTO BEILECTBA.
6.I'panyupoBanue Npy>KUHBI U U3MEPEHHUE CUJT TUHAMOMETPOM.
IV JlaBiienue TBepAbIX TeJl, ;KUAKOCTEN U ra3oB. (21 yac)
Harnenue. OnbiT Toppuuen. bapomerp-anepoun. ATMochepHOe AaBicHHE HA Pa3IMYHBIX BBICOTAX. 3aKOH
[Nackans. CrocoObl yBenmmueHWs W yMeEHbINeHHs naBieHus. [laBmenue raza. Bec Bosmyxa. Bozmymmas
obomouka. Usmepenne atmochepHoro nammeHus. Manomertpsl. [loprmHeBoi# >kuakocTHbI Hacoc. [lepemada
OaBJICHUA TBEPAbIMU TCJIaMH, )KUAKOCTAMHU, Ira3aMU. I[eﬁCTBHC JKHUOKOCTH U I'a3da Ha IOIrpy>XKCHHOC B HUX TCJIO.
Pacuer naBmeHus SKMIKOCTM Ha JHO W CTeHKH cocyna. CooOmiaromme cocyasl. ApXHMeEIoBa Cuja.
I'uppaenuyeckuit npecc. [1naBanue Ten. [1naBanue cynos. Bo3gyxomniaBanue.
®dponTtanbHas 1adoparopHas padoTa.
7.01mpenenenre BRITATKABAIONICH CHJIBI, ICHCTBYIONIECH HA TTOTPY>KEHHOE B KHJIKOCTh TEJO.
8.BrIicHeHHE yCIOBUH IIJIaBaHUS TENA B KUJKOCTH.

V. PaGora u MOIIHOCTb. DHeprus. (14 yacos.)

Pabora. MomHocts. Oueprusi. Kunernueckas sHeprus. lloreHuuanbHas SHeprus. 3akOH COXpaHEHHUS
MexaHnnyeckoi sHepruu. Ilpocteie mexanusmbl. KIIJ| mexanusmoB. Peruar. PaBHOBecue cui Ha pbluare.
MowmeHT cuibl. Peruaru B TexHuke, ObiTy M npupoge. IIpuMeHeHne 3akoHa paBHOBECHs pblyara K OJIOKY.
PaBeHcTBO paboT NpHU UCHOIB30BAHMH NPOCTHIX MEXaHU3MOB. «30JI0TOE IIPABUIIO» MEXAHUKH.

®dponranbHas 1adoparopHas padboTa.

9.BrIsicHeHHe yCcoBHsI paBHOBECHS pblUara.

10.0Omnpenenenue KIIJ] npu nogbeme no HaKJIOHHOU IUIOCKOCTH.

8 ki1ace

(68 uacos, 2 yaca B HeZIEITIO)
I. TensioBbIe siBJIeHus (25 yacoB)
Baytpennsss sueprus. TermnoBoe nBmwxkeHue. Temmeparypa. Teromepenada. HeobpaTtumMocTs Tporiecca
terutonepenadd. CBs3b TeMIEpaTyphl BEIIECTBA C XaOTUUYECKUM JBIKEHUEM ero yacTuil. CriocoObl H3MEHEHHUS
BHyTpeHHel sHepruu. TermmonpoBoaHocTs. KommdecTBo TermoTel. YienbHas TemioeMKOcTh. KoHBeKIHS.
Uznydenue. 3aKOH COXpaHEHHsI DHEPTHU B TEIUIOBBIX Ipolieccax. [InaBieHne W KpucTau3anms. Y aenbHas
Teiora IuiaBineHus. ['paduk mnaBieHus W oTBepieBaHMs. llpeoOpazoBaHue SHEPruM NpPU H3MEHEHUSX
arperaTHOro COCTOSIHMA BemlecTBa. lcmapeHne M KOHAEHcaunus. YenbHas TemioTa MmapooOpa3oBaHUsl U
KoHAeHcanmu. Pabora mapa u rasa mpu pacmupennu. Kumenune xuakoctu. BrnaxkHocTs Bo3ayxa. TersoBbie
JIBUTATENN. DHEPIus TOIUIMBA. Y IebHAs TEIUIOTa CTOPaHusI.
Arperathsle coctosnus. [IpeoOpasoBanue suepruu B TerwioBeix asuratensx. KI1/] reruioBoro nurarens.
OpoHTanpHas 1abopaTtopHas pabdbora.
2.CpaBHEHUE KOIMYECTB TEIUIOTHI IPY CMEILIMBAHUY BO/bI Pa3HOM TeMIIEpaTypBhl.
3.3mepeHue yaensHON TEIIOEMKOCTH TBEPAOTO Tena.
II. DaexkTpUYecKue sIBJIEHHUS M JIEKTPOMArHUTHBIE siBJieHus (34 yaca)
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OnekTpu3anus Teia. DIEeKTpudeckui 3apsa. BzaumopeiictBue 3apsinoB. J[Ba BHIAa 3JIEKTPUYECKOTO 3apsija.
JMCKpeTHOCTh  DINEKTPUYECKOTO  3apsiaa. OJNEeKTPOH. 3aKOH COXPAaHEHHWS JJIEKTPUYECKOTO  3apsfa.
DneKTprudecKoe moje. iekTpockon. CtpoeHrne aToMoB. OOBICHEHHE dIIEKTPUICCKUX SIBICHHMA. [IpoBOTHUKH 1
HEMPOBOJHUKH IEKTpHUECTBa. [leficTBHE JIEKTPHUUECKOTO MO Ha SJEKTPUUYECKUE 3apsi/Ibl.

[TocTOSIHHBIN DIIEKTPUUCCKUN TOK. MICTOUHWKH 3IIEKTPHUIECKOTrO Toka. HocuTennm cBOOOTHBIX SIEKTPHUICCKUX
3apsAA0B B METaJUIaX, )KUIKOCTAX W Tazax. DIeKTpHUYecKas Ielb U ee cocTaBHble YacTh. Cuia Toka. ExuHunIies
cwibl Toka. Ammepmerp. M3mepenue cunbl Toka. Hampspkenuwe. Enuuunbl HanpsbkeHus. BonbTMerp.
N3mepenne HanmpsbkeHUs. 3aBUCUMOCTD CHIIBI TOKA OT HAIPSKEHUS.

Conporusnenne. Enumaunier comporuBienns. 3akoH Owma ains ydacTka JJIeKTpuYeckoil memu. Pacger
CONPOTHUBJICHUSI MPOBOJHUKOB. YJAeIbHOE conpoTuBieHue. Ilpumepsl Ha pacyeT CONPOTHUBIICHUSA
MIPOBOJHUKOB, CHJIBI TOKa M HampsbkeHus. Peocrtatsl. [locnemoBaTenbHoe M MapaliieIbHOE COEIWHEHHE
MPOBOJHUKOB. JIeMCTBUS SIEKTPUUECKOTO TOKA

3akon [Ixoyns-Jlenma. Pabora anmexTpudeckoro Toka. MOIIHOCTD 3IEKTPUYECKOTO TOKa. ENWHUIBI paboThI
JMEeKTPUYECKOTO  TOKa,  MNpHUMEHseMble Ha  mOpakThke.  CUETYMK  DJIEKTPUYECKOW  SHEprum.
OnekTpoHarpeBaTenbHble MpHOOPBL. Pacder snekTposHepruu, mnoTpednseMoll OBITOBBIMH  MPHOOpaMHU.
HarpeBanue npoBOAHUKOB JIEKTPUUECKUM TOKOM. KONMUYECTBO TEMNOTHL, BBIAECISIEMOE IPOBOJHUKOM C TOKOM.
Jlamna nakanuBanus. KopoTtkoe 3ambikanue. [Ipenoxpanutenu. MarautHoe nosie. MarHUTHOE 10JIe IPSIMOTO
TOKa. MaruuTHbele JHMHUHA. MarauTHOe MoJje KaTylIKhu C TOKOM. QHCKTpOMaFHI/ITLI U HUX HNPHUMCHCHMUA.
[TocTostHHble MarHuThl. MarHuTHOE IOJIE TOCTOSIHHBIX MAarHutoB. MarnutHoe mnone 3emun. /[leiicTBue
MAarHUTHOTO HOJIS1 HA MPOBOJHUK C TOKOM. DJIEKTPUUECKUI IBUraTENb.

Dponmanvusle 1ad6opamopHsle padonol.

4.Coopka 31IeKTpUIeCKON IeTH U N3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHbIX y4acTKax.

5.M3MepeHne HapsDKEHUs Ha Pa3IMUHbIX yYacTKAX JIEKTPUYECKOH LIETIH.

6.PerynupoBanue CUIIbI TOKa pEOCTATOM.

7.M3MepeHue coONpoOTUBIECHUS IPOBOJHUKA [IPU IIOMOIIY aMIIEPMETPa U BOJIBTMETPA.

8.M3aMepenne MOITHOCTH 1 pabOTHI TOKA B DIIEKTPUYECKO JTamIIe.

9. Coopxka piIeKTpoMarHuTa U UCIBITAaHUE €TO IeUCTBHUS.

10. M3yueHwne 3MeKTpUIeCKOTo ABUTATEINs TOCTOSIHHOTO TOKA (Ha MOJIEIH).

I11. CBeToBble siBi1eHHs. (9 YacoB)
Hcrounuku csera.
[IpsimonuHeliHOe pacnpocTpaHeHHe, OTpakeHHue M mpenomiieHue cBeTa. Jlyd. 3akoH oTpakeHHsS CBeTa.
[Mnockoe 3epkaio. JIunza. OnTuyeckas cuia MuH3bL. M300paxeHnue napaemoe nuH30i. M3mMepenune hokycHOro
paccrosiHus coOupatomieit TnH3bl. Ontruyeckue npudopsl. 11a3 u 3penue. Ouky.
@Dponmanvusle 1ad0pamopHsvle padbomul.
11.M3yueHue 3aKOHOB OTpaKeHUsI CBETa
12.HabnroneHne sSBICHUS IPETIOMIICHHS CBETa
13.IlonyuyeHue n300pakeHuUs TPU TTOMOIIU JIMH3BI.
Peseps -2uac
9 knace

(102 yacos, 3 yaca B He/IeNIO)
I. 3akoHbI B3auMoAeCTBHS U IBH:KeHHU Tell. (344uacoB)
Marepuanbras Touka. Tpaektopus. Ckopocts. [lepememenne. Cuctema orcueta. OnpeseieHne KOOPIUHATHI
IBIDKyIIero tena. ['padukyd 3aBHCMMOCTM KHHEMATHYEeCKHX BEJIMYMH OT BpeMeHH. [IpsMonuHeirHOe
paBHOYCKOpeHHOe JBMKeHne. CKOpOCTh paBHOYCKOPEHHOIO JBMKEHHUs. [lepeMerienne npy paBHOYCKOPEHHOM
newkeHnd. Omnpenenenne KOOpAWMHATH JABIKYIIEro Tena. ['padmkn 3aBUCHMOCTH KHHEMATHUECKUX BEIHUIHH
OT BpeMeHH. Y ckopeHue. OTHOCUTENTFHOCTh MEXaHWYECKOT0 ABIKeHUs. VIHepIanpHast cucTemMa OTcueTa.
IlepBoiii 3akoH Hetotona. Bropoii 3akon Hprorona. Tpernii 3akoH HpioToHa. CBoOomHoe maneHue 3akoH
Bcemupnoro tarorenus. KpuponuseiiHoe nBukeHne [[BrkeHue Mo OKpPYKHOCTH. MICKyCCTBEHHBIE CIIyTHHKHU
3emmn. Pakerer. Mmmynbc. 3akoH coxpaHeHHs UMIyJibca. PeakTuBHOe [BIXeHHE. J[BmkeHuwe Tena
OpOLICHHOI0 BEPTUKAIBHO BBepX. J[BmkeHue Tena OpOLIEHHOro MOJ YIJIOM K TOpH30HTY. [[BrkeHue Tena
OpOLICHHOI'0 TOPU30OHTANILHO. Y CKOpEHHE CBOOOAHOTO NaieHHs Ha 3eMJie U IPYTUX IUIaHeTax.
@Dponmanvusle 1adopamopHsvle padGomel.
1. UccnenoBanue paBHOYCKOPEHHOTO ABMKEHHS 0€3 HaUYaJIbHOW CKOPOCTH.
2.M3MepeHune yCKOpeHHUs: CBOOOTHOTO TIa/ICHUSI.
II. Mexanuveckne KoJie6anusi 4 BOJHbI. 3BYK. (16 yacoB)
Mexannueckue konebanus. Amminryna. [lepuon, gacrora. CBoOogHbIe Konebanus. KonebarenbHble CHCTEMBI.
MasTHuK. 3aBUCUMOCTb IIEpHOJia U YaCTOThl HUTSIHOTO MasTHHUKA OT JUIMHBI HUTH. [IpeBpalieHue 3Hepruu npu

10



KoyeOaTebHOM JBIDKEHHM. 3aTyxamolue KosieOaHus. BriHykaeHHBbIE KoneOaHUs. MeXaHHUeCKHe BOJHBL
Jimna Bomubl. [IpomonpHble W momnepeyHsle BOMHBL. CKOPOCTh pachpoCTpaHEeHHs BOJHBEL 3BYK. BricoTa u
TeMOp 3ByKa. ' poMKOCTh 3ByKa/ Pacrpoctpanenue 3Byka. CkopocTh 3ByKa. OTpaskeHue 3ByKa. 9X0. Pe3oHaHc.
®dponransHas nadbopaTropHas padboTa.

3.UccnenoBanne 3aBUCUMOCTH TIEPHUO/Ia U YaCTOTHI CBOOOHBIX KOJIeOaHW MaTeEMaTHIECKOTO MasiTHUKA OT €ro
JUTAHBL.

I11. DaexTpoMaruuTHbIE sIBJIeHHS. (264acoB)

JleiicTBe MarHWUTHOTO TIOJIA Ha JJIEKTpUYEcKHe 3apsansl. |'paduueckoe m300pa’keHHE MArHUTHOTO TIOJSL.
Hampasnenmne Toka 1 HampaBJieHHe ero MarHuTHOro nonst. OOHapyKeHre MarHUTHOTO TIOJIS IT0 €ro JeHCTBHIO
Ha dJeKTpudeckuid Tok. IlpaBuio neBoit pyku. MarHUTHBIA MOTOK. DJIEKTPOMArHUTHas UHAYKIUS. SIBieHue
3NEKTPOMArHUTHOM HHAYKIWH. [lomyueHne mepeMeHHOTo AIEKTPUIECKOTO TOKa.

OnekTpoMarHuTHoe Toie. HeomHopomHOe W HEOAHOPOAHOE TONE. B3aWmMOCBS3b AIIEKTPHUYECKOTO H
MarHMTHOrO MoJiel. DJIeKTpOMarHuTHble  BOJHBI. CKOpPOCTH PacHpOCTPAaHEHMs 3JEKTPOMArHUTHBIX BOJIH.
OnexTpoaBUraTens. JnekrporeHepaTop. CBET — 3JeKTpOMarHuTHas BOJIHA.

®poHTanpHas 1abopaTtopHas padbora.

4. M3yuenne SBIEHUS 3JIEKTPOMATHUTHON HHTYKITHH.

I V. CtpoeHue aToma u atoMmHOro siipa (19 uyacos)

PagnoaktuBHOCTE. Anb(da-, Oerra- m rTamma-u3nydeHne. OTMBITBI 10 PacCeMBaHHIO anb(a-dacTu.
[Tnanerapuas moaens aroma. ATomMHOe a11po. [IpoTOHHO-HEHTpOHHAsT MOJEND sapa. MeTonbl HaOMIOACHUS U
perucTpauru yacTull. PaguoakTUBHBIE MpeBpaleHus. DKCIepUMeHTaIbHbIe METObI. 3apsa supa. MaccoBoe
gucno siapa. Snmepreie peaknun. [lemenue m cuuTe3 saep. CoxpaHeHHe 3apsga W MacCOBOTO YHCTA IPH
SITEPHBIX peaknusix. OTKPBITHE MPOTOHA U HEUTPOHA. SmepHbIe CHITBI. DHEPTHUs CBSI3U YaCTHI] B sSIIpe.

Oueprus cBsizu. [ledekr macc. Beinenenne sHepruu npu AeIeHUH U CUHTE3e siaep. Vcnonb3oBaHue sAepHOi
sHeprun. [losumerpus. SAnepusiii peakrop. [IpeoOpazoBanwe BHyTpeHHeH sHeprum saep B DIEKTPUUECKYIO
SHeprur. AToMHas 3HepreTuka. Tepmosaepusle peakuu. buonornyeckoe aeiicTere paguanuu.

®dponranbsHas 1adoparopHas padboTa.

5.W3yuenne neneHus aapa atoma ypana 1o GpoTtorpaguu TPEKOB.

6./3y4yeHne TpeKkoB 3apspKEHHBIX YACTHIL ITO TOTOBBIM (oTOTpadusim.

V. Ctpoenue u 3Bosonust Beesiennoii (7 yacon)

Cocras, cTpoenue u npoucxoxaeaue Conmneunoit cucremsl. bonbue Tena CoaHedHON cucTeMBl. Mabie Tena
Comnnaeunoit cuctemsl. Ctpoenue, n3iryuaeHue u dBosrorus Connia u 38e31. CTpoeHre U 3BOIoNHs BeeneHHo.

TemaTnyeckoe miaHupoBaHue no pusuke 7-9 Kiaccol.

7 kiaacc
No Tema KoanuyecTBO 4acoB
padoueit
NPOrpaMMbl
1 | Beenenue. 44,
2 | llepBoHavanbHbIE CBEACHUS O CTPOCHHUH BEIIIECTBA. 6 u.
3 | BzaumoeiicTBue e 23 4.
4 | JlaByieHME TBEPIBIX TN, )KUAKOCTEH U ra30B. 21 4.
5 | PaboTra 1 MOIITHOCTB. DHEPTHS. 14 4.
Bcero: 68 yacoB
8 ki1acc
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1 | TemnoBeIe sABICHUSA 234

2 | DNeKTpuYecKue SIBICHUS 294

3 | DneKTpOMarHuTHbBIC SIBJICHUS Su

4 | CBeTOBBIC SIBJICHUSA 109

5 | UtoroBast koHTpOIBHAS paboTa 14

Bcero: 68uacos

1 | 3akOHBI B3aUMOJEHCTBUS U JBUKECHUS TEI 34y

2 | Mexanudeckue koieOaHust U BOJHBI. 3BYK. 164

3 | DIeKTpOMarHuTHOE T0JIe 264

4 | CTpoeHue aToMa U aTOMHOTO siipa 194

5 | UroroBast koHTpoIbHAsS paboTa 14

6 | Ctpoenue u sBomonHs Beenennoit 64
102 yaca
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