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Pabouas nporpamma cocraBjieHa Ha ocHOBe PDeepajibHOr0 rocy1apcTBEHHOI 0
00pa30BaTeJILHOIO CTAHAAPTA OCHOBHOIO0 0011ero oopazoBanus (PI'OC O00) odyuyawmmxces ¢
OB3, ajanTUpPOBaHHOH 0CHOBHOI 00111€00pa30BaTeJIbLHON IPOrPAMMbI OCHOBHOI'0 00111€T0

oOpa3oBanus ooyuawmmuxcs ¢ 3[1P

Ilnanupyembie pe3yabTaThbl OCBOCHHS Y4eOHOro npeamera «Pusukay.

1) popmupoBaHue npencTaBICHUH O 3aKOHOMEPHOH CBSA3H U TTO3HABAEMOCTH SIBJICHUN
MPUPOJIbI, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHUS; O CUCTEMOOOpa3yollei ponu GU3NKU U1 pa3BUTHUS
JPYTUX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOIHI{; HAyYHOTO MUPOBO33PEHMSI KaK pe3ysbTara
M3YyYEeHUS OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTaIbHBIX 3aKOHOB (DU3HKHY;

2) dopMHpOBaHUE MEPBOHAYATBHBIX PEACTABICHUH O PU3NUECKOM CYITHOCTH SIBJICHUN
PUPO/Ibl (MEXaHUUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX), BUJIaX MaTepHH (BELIECTBO
U TI0JI€), IBMXKEHUH KaK CIIoco0e CyIIeCTBOBAHUS MAaTEPHH; YCBOCHHE OCHOBHBIX MJIeH MEXaHUKH,
ATOMHO-MOJIEKYJIIPHOTO YYEHHUSI O CTPOSHUH BEILLIECTBA, AJIEMEHTOB 3JIEKTPOJAUHAMUKY U KBAHTOBOU
(bu3uKy; OBIaIeHNE MOHATUIHBIM aIMapaToOM U CUMBOJIMYECKUAM SI3bIKOM (DU3UKH;

3) npuobpeTeHne onbITa MPUMEHEHHUS HAYYHBIX METO/I0B O3HAHMSI, HAOII0IeHUST GU3NUECKUX
SIBJIGHUH, IPOBEJICHUS OIIBITOB, IPOCTHIX 3KCIIEPUMEHTAIBHBIX UCCIICOBAHUMN, IPSIMBIX U KOCBEHHBIX
M3MEPEHHI ¢ UCTIOIF30BaHUEM aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEIHHBIX IPUOOPOB; MOHUMAaHKE
HEen30€KHOCTH MOTPEHIHOCTEH JII0OBIX U3MEPEHUI;

4) noHnMaHue PU3NYECKUX OCHOB M MPUHIIUAIIOB JAEHCTBUS (pabOThl) MAIlIMH U MEXaHU3MOB,
CpPEACTB NEPEABIKEHHS U CBSI3U, OBITOBBIX IPUOOPOB, IMPOMBIIIUIEHHBIX TEXHOJIOTHIECKUX
MIPOLIECCOB, BIUSHUS UX HA OKPY’KAIOIIYIO CPEAY; OCO3HAHNE BO3BMOYKHBIX IPUYMH TEXHOTCHHBIX U
HKOJIOTHYECKUX KaTacTpod;

5) oco3HaHue HEOOXOAUMOCTH MPUMEHEHUS TOCTHKEHUHN (PU3UKU U TEXHOJIOTUH NS
palOHaIBHOIO IPUPOIOTIOIB30BAHUS;

6) oBIaJicHHEe OCHOBAMHU 0OE30MaCHOTO HCIIOIb30BAHMSI €CTECTBEHHBIX M UCKYCCTBEHHBIX
ANEKTPUYECKUX U MAarHUTHBIX MOJIEH, IEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, ECTECTBEHHBIX U
MCKYCCTBEHHBIX HOHU3UPYIOIIUX U3ITyUYeHUH BO N30ekKaHHe UX BPETHOTO BO3CHCTBUS HA
OKpY>KaIOIIYI0 CPEly U OPraHU3M UYEJIOBEKa;

7) pa3BUTHE YMEHHUS IJIAHUPOBATh B IOBCEAHEBHOM KU3HU CBOM JIEUCTBUS C IPUMEHEHUEM
MOJTyYE€HHBIX 3HAaHUI 3aKOHOB MEXaHUKH, 3JI€KTPOAUHAMUKH, TEPMOAMHAMUKH U TEIUIOBBIX SBJICHUM
C LIeJbI0 cOepeKeHUs 310POBbS;

8) popmupoBaHue NpeACTaBICHUI O HEPALMOHATILHOM HUCII0JIb30BAHUU IPUPOIHBIX PECYPCOB
U SHEPTUH, 3arPSI3HEHUH OKPY>KarOUIEH Cpelibl KaK CIEICTBUE HECOBEPILICHCTBA MAIIMH U
MEXaHHU3MOB;

9) nnst oOyyaromuxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: BIIaJICHHE OCHOBHBIMHU
JOCTYIHBIMU METOJAMH Hay4YHOTO MO3HAHUS, UCTIOJIb3yeMbIMU B (PM3HKe: HAOII0IeHNE, ONMCAHUE,
U3MEpEeHue, SKCIIEPUMEHT; yMeHHe 00padaThIBaTh pe3yIbTaThl H3MEPEHUH, 0OHAPYKUBATh
3aBHUCUMOCTb MEXIY (PU3MUECKUMHU BETUUYNHAMU, OOBSICHSTD [TOJIyYE€HHbIE PE3YJIbTAThl U AETaTh
BBIBOJIBI;

10) st 06yyaromuxcsi ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMH 3/I0POBBS: Bia/IeHUE TOCTYITHBIMU
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HKCIEPUMEHTA; COOMpPATh YCTAHOBKY W3 IMPEIUIOKEHHOrOo OO0OpYAOBaHMS;, MPOBOAMTH OMNBIT H
(GbopMyIMpOBaTh BBIBOJIBI.

— Ilpumeuanue. Ilpum mnpoBeneHHM HCCIEIOBaHUS (U3NYECKUX SIBICHUH H3MEpUTEIbHbIC
IpUOOPBI UCHOJB3YIOTCA JIMIIb KaK JATYUKU U3MEpPEHMs (U3UYECKUX BEIWYMH. 3alMcU MOKa3aHUM
NPSAMBIX H3MEPEHHIA B 3TOM CiIy4ae He TpeOyeTcsl.

~ IOHUMATh POJIb SKCIIEPUMEHTA B [TOJy4YEHUH Hay4HOH HH(pOpMaLuu;

~TIPOBOAMTH TPSAMbIE W3MEPEHUS (PU3MUECKUX BEIWYHH: BpEMsl, PAacCTOSHUE, Macca Tena,
o0beM, cuia, TemmepaTypa, arMoc(epHoe HaBlieHHE, BJIAXKHOCTb BO3JyXa, HaNpspKeHUE, CHila TOKa,
panuanoHHbIl (OH (C MCIOJIb30BAaHHEM JIO3UMETpa); MPH ITOM BHIOMPATh ONTHMAJBHBIN CHOCOO
M3MEPEHUs U UCIOJIb30BaTh MPOCTEHIIINE METO/Ibl OLIEHKH MOTIPEIIHOCTEH N3MEpEeHUH.

— Ilpumeuanue. JlroGast yueOHas mporpaMma JOJDKHA 00ECHeunBaTh OBIIAJACHUE MPSIMBIMH
U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (U3NUYECKUX BETUUHH.

~TIPOBOAMTH HCCJIEIOBAHUE 3aBHCUMOCTEH (DPM3NYECKUX BEIMYUH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUil: MpU 3TOM KOHCTPYHMpPOBaTb YCTAHOBKY, (UKCHpOBaTh pe3yjbTaThl IOJTYYEHHOH
3aBUCUMOCTH (DM3NYECKUX BEIMYUH B BHJE TAaOMUI U rpaduKOB, AENaTh BBIBOABI IO PE3yJbTaTaM
HCCIIeI0BaHMS;

~TIPOBOAMTH KOCBEHHBIE HM3MEpPEHHS (PH3MUECKUX BEJIMYMH: TPU BBHIMOJHECHUH W3MEPEHUI
coOMpaTh HSKCHEPUMEHTAIbHYIO0 YCTaHOBKY, CIEAys MPEAIOKEHHOM WHCTPYKLMHU, BBIYUCIATH
3HaYeHHE BEJIMYMHBI U aHAJIU3UPOBATh IOJYUYEHHBIE PE3YyJbTAThl C YYETOM 3aJaHHONM TOYHOCTH
U3MEPEHHUI;

— QHAJIN3UPOBATh CUTyallUM NPAKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, y3HaBaThb B HUX
IPOSIBIICHUE W3YyYEHHBIX (U3NYECKUX SIBJICHUH MM 3aKOHOMEPHOCTEH W NPUMEHSATh HUMEIOIINEecs
3HaHUSA U1 UX OOBSCHEHNUS;

~IOHUMAaTh NPUHLHUIBI AESHCTBHUS MAalllMH, IPUOOPOB U TEXHMUYECKHX YCTPOWCTB, YCIOBHS HX
0€301acHOT0 UCIOIH30BAHMUS B TIOBCETHEBHOW YKHU3HH;

~HCIIOJIb30BaTh MpPH BBIIOJHEHUH Y4YeOHBIX 3a7ay HAyYHO-IOMYJISAPHYIO JIUTEpaTrypy o
(bu3nUecKux SBICHHUSAX, CIPABOYHBIC MaTEPHaJIbl, pecypchl IHTepHET.

Mexann4yeckue siBJIeHHSA

BbinyckHUK HayyuTCs:

— pacro3HaBaTh MEXaHUYECKHE SIBICHUS U OOBSCHITh HA OCHOBE MMEIOLIUXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCIIOBHUSI NMPOTEKAHUS ATHX SIBICHUN: pPaBHOMEPHOE M HEPAaBHOMEPHOE JIBUKEHHE,
pPaBHOMEpPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, OTHOCUTEIBHOCTh MEXaHHMUYECKOTO
JBUKEHUS, CBOOOJIHOE TaJieHWE TeJ, PABHOMEPHOE JBM)KEHHUE 10 OKpPY)XHOCTH, HHEpLus,
B3aMMOJIEICTBHE TEN, PEAKTUBHOE ABM)KECHUE, TIEpejada AaBJICHUS TBEPIbIMU TEIAMMU, KUIAKOCTAMU U
ra3amu, atMoc(epHoe J1aBjlIeHue, IaBaHue TeJ, PABHOBECHE TBEPABIX Tell, UMEIOLINX 3aKPEIICHHYIO
OCh BpalIeHHUs, KoJieOaTeTbHOE IBIKEHNE, PE30HAHC, BOJIHOBOE JIBKEHHUE (3BYK);

— ONUCHIBAaTh M3YyYEHHBIE CBOMCTBA Tel M MEXaHUYECKUE SBICHMS, MCIONb3Yys (hu3ndecKkue
BEJIMUMHBI: NTyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, IEpHOo/1 00pallleHus, Macca Tena, INIOTHOCTh
BEIIEeCTBA, cuia (CWJa TSDKECTH, CWJIa YNPYroCTH, CWUja TPEHHWs), JaBJIEHUE, HMITYJIbC Tea,
KUHETHYECKas SHEpI'ysl, HOTCHIMaIbHasl SHEPTUsl, MEXaHn4ecKas paboTa, MeXaHU4ecKas MOLUIHOCTb,



UMITyJIbCa, 3aK0H ['yka, 3akoH [lackans, 3akoH Apxumena) u GopmyIibl, CBI3bIBAIOIINE (PU3NUECKHEe
BEJIMYMHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, INIOTHOCTh BEIIEeCTBa, CUIIA, IaBJICHUE, UMITYJIbC
TCJIa, KHHCTUYCCKAd OHCPIrusA, HNOTCHHHAJIbHAA JSHCPIrus, MCEXaHHUYCCKad pa60Ta, MEXaHHUYECCKas
momHocTh, KIIJ[ mpocroro mexanusma, cujga TPEHHS CKOJbXKEHUS, Kod(DUIMEHT TpeHus,
aMIUTUTY/a, TIEPUOJ M YacToTa KojeOaHWid, JUIMHA BOJIHBI M CKOPOCTb €€ pPacHpOCTpPaHEHUs): Ha
OCHOBE aHajM3a YCJIOBUS 3aJaud 3allUChIBaTh KPATKOE YCIOBHE, BBIICIATH (PU3MUECKHE BEIHYUHBI,
3aKOHBI 1 q)OpMy.HbI, HCOGXOI[I/IMBIG AJI1 €€ PpCHICHUS, IPOBOAUTH PACUCTHI U OICHHUBATL PCAJIbHOCTD
MOJTy4YEHHOT0 3HaueHus1 (PU3NYECKON BETUUHHBI.

TenJioBble ABJIEHUS

BbInyCKHUK HAYYMTCS:

—paclo3HaBaTh TCIIJIOBBIC SABJICHUA U O6’b$ICH$ITb Ha Oase HUMCIOIIUXCA 3HAaHUH OCHOBHBIC
CBOMCTBA WM YCIOBUS TPOTEKaHUS STUX sBIeHUN: nuddysus, u3MeHeHue oObeMa Tel MpH
HarpeBaHuu (OXJIAKICHHUH), OOJBIIAs CKUMaeMOCTh Ta3oB, Majas CKHUMaeMOCTh >KHIKOCTEH U
TBEpPABIX TEJ; TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHJEHCAllMs, IUIaBJIeHHe, KpUCTaJIU3alusl,
KHIICHUC, BJIAJKHOCTh BO31yXa, pa3JINYHBIC CHOCO6LI TCIuIonepeaauun (TCHHOHpOBOI{HOCTb, KOHBCKII U,
U3ITyYeHHUE), arperaTHble COCTOSIHHS BEIIECTBA, MOTJIOUICHHE YHEPTHH MPH HCHAPEHUHU >KUIKOCTH U
BBIJACJICHUE €€ IIPU KOHACHCAIUU I1apa, 3aBUCUMOCTb TEMIICPATYPbI KUIICHWA OT JABJICHUS,

— OMHCHIBAaTh M3YyYEHHBIE CBOWCTBA TN U TEIUIOBBIC SBJICHHS, WCIONB3YSd (PU3NUYECKHE
BCJIMYHHBI: KOJUYCCTBO TCIUIOThI, BHYTPCHHAA OHCPIrUsdA, TCMIICpATypa, YACIbHAasA TCIINIOEMKOCTb
BEIIECTBa, yJlelbHasl TEIUIOTa IUIABJICHHUS, YIelbHas TeIioTa MapooOpa3oBaHMs, YIeNbHas TEIoTa
Cropanusda TOIlJIMBA, KO3(1)(1)I/IIII/I€HT IIOJIE3HOT'O HGﬁCTBHH TCILJIOBOI'0 ABUTraTciid; IIpU OIMMCAHUHN
MPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIHOIB3YEMBIX BEIWYHH, UX OOO3HAYEHHUS U €IUHHIIBI
W3MEPEHUs,, HaXOIUTh (HOPMYJIBI, CBS3BIBAIOIIME JAaHHYIO (PU3MUYECKYIO BEIHYMHY C APYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHHE (PU3NUECKON BEIIUYUHBL;

— AHAJIM3UPOBATDH CBOMCTBA TCJI, TCIUIOBBIC ABJICHHUA MW IIPOLCCCHI, HCIOJBL3ysd OCHOBHLIC
MOJIO’KEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOSHHUH BEILIECTBA U 3aKOH COXPaHEHUSI SHEPTUH;

—pas3jim4yaTb OCHOBHBIC MPHU3HAKKU HN3YYCHHBIX (i)I/ISI/I‘-ICCKI/IX MOI{CJ’[Gﬁ CTPOCHUA Ta30B,
KUIKOCTEH U TBEPIBIX TEI;

—~ IPUBOJUTH IPUMEPHI IMPAKTUYECKOTO HCHOJIb30BAaHUS (PU3NYECKUX 3HAHUH O TEIJIOBBIX
SIBIICHUSIX;

— pemiath 3a/1a4M, UCTIONB3Ys 3aKOH COXPaHEHHS YHEPTUHU B TEIUIOBBIX MPOLECCax U (hOPMYIIHI,
CBSI3bIBAIOIIME (PU3NYECKUE BEIMIMHBI (KOTUYECTBO TEIUIOTHI, TEMIIEPATYpa, yIeIbHAas TeIII0EMKOCTh
BELIECTBa, yJelbHAasl TEIUIOTa IUIaBJICHUS, YJelibHas TeIloTa MapooOpa3oBaHUs, yJelbHas TEIioTa
CrOpaHus TOIUIMBA, KOX(M(UIMEHT IMOJIE3HOTO JCWUCTBUS TEIUIOBOTO IBUTATENs): HA OCHOBE aHAIM3a
yCIOBUS 3aJauyd 3alUChIBAaTh KPATKOE YCIOBUE, BBIACNATh (U3NYECKUE BEIUYUHBI, 3aKOHBI U
q)OpMy.]'II)I, HCO6XOZ[I/IMI)IC ajg €€ pCHICHUA, MMPOBOAWTL pPACUCTbl MW OLCHHUBATH PCAJTbHOCTH
MOJTyYE€HHOT0 3HaUeHUsl (PU3UUYECKON BETUUHHBI.

DJleKTpUYecKHe U MATHUTHBIE SIBJI€HUS

BoinyCKHUK HAY4YUTCH:

—pacro3HaBaTh 3JEKTPOMArHUTHbIE SIBICHUS U OOBSCHATH HAa OCHOBE HMMEIOLIUXCS 3HAHUN



TOKa, OKYCHOE PacCTOSIHUE M ONTHYECKAasl CUJIa TUH3bI, CKOPOCTh DJIEKTPOMATHUTHBIX BOJIH, JAJIMHA
BOJIHBI U 4YacTOTa CBETa; MPHU OMHCAHMM BEPHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUS M EAMHUIIBI W3MEPEHUS; HAXOIUTh (OPMYIIBI, CBSI3BIBAIOIINE TAaHHYIO
(bu3NYECKYyI0 BEIUYUHY C IPYTUMU BEIUYUHAMH.

— QHAJIM3UPOBATh CBOWCTBA TEJ, DJJICKTPOMATHUTHBIC SIBICHUS H MPOIECCHI, HCIIONB3YS
¢dbuznyecKkue 3aKOHBI: 3aKOH COXpPAHEHHs 3JIEKTPUYECKOro 3apsiia, 3akoH Oma Juig ydacTKa IIemH,
3akoH Jkoyns-JIeHna, 3aKOH TMPSIMOJMHEWHOTO PacHpOCTPAHEHHS CBETa, 3aKOH OTPAKCHHsS CBETa,
3aKOH TMpPEJIOMJICHHS CBETa; MPU OSTOM pa3IuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro
MaTEeMaTHYECKOE BBIPAKEHUE.

—~IPUBOJAUTH  HPUMEPHl  MPAKTUYECKOTO  HUCIOJIB30BaHUS  (U3MYECKUX  3HAHUH O
AJIEKTPOMATHUTHBIX SIBJICHHUSX

—pewmaTh 3a/la4yd, UCHOJIB3ys (u3nuueckue 3akoHbl (3akoH Oma ans ydacTka LM, 3aKOH
Jlxoyns-JleHnia, 3aKOH TPSIMOJIMHEHHOTO PACIpOCTPAaHEHUS CBETa, 3aKOH OTPa)XXCHHsI CBETa, 3aKOH
MIPEJIOMJIEHUS CBeTa) U (hOPMYJIbI, CBSI3bIBAIOIINE (DU3NICCKUE BETMIUHBI (CHJIa TOKA, dJIEKTPUIECKOE
HANPSDKEHUE, DJICKTPUYECKOE COMPOTHBIICHUE, YACIBLHOE COMPOTHBIICHHWE BEIIeCcTBa, paboTa
AIEKTPUYECKOTO MOJIsl, MOIITHOCTh TOKa, (POKYCHOE paccTOSTHUE U OMTUYECKAsk CHJIa JIMH3bI, CKOPOCTh
AJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBeTa, (OPMYJIBI pacdera 3JICKTPUYECKOTO
COTMPOTUBIICHHUS TPH IOCIEJOBATEILHOM U MapalljielIbHOM COCIMHEHUU MPOBOJHUKOB): Ha OCHOBE
aHaJIM3a yCIIOBUS 3314 3alMChIBATh KPATKOE YCIOBHE, BBIICIATH (PU3NICCKIE BEITUMIHHBI, 3aKOHBI 1
dbopMyIbl, HEOOXOAMMBIE MJisi €€ pelleHus, MPOBOAWTH pacyeTbl M OILIGHHWBATh PEAlbHOCTD
MOJTy9EHHOTO 3HAYCHUST (PU3HUYECKON BEITUIHHEI.

KBanTOBbBIE sIBJICHUS

BbINyCKHUK HAYYHTCS:

—pacro3HaBaTh KBAaHTOBBIC SBICHHUS U OOBSICHATH HA OCHOBE UMEIONIMXCS 3HAHUN OCHOBHBIE
CBOWCTBA WM YCJIOBHS TIPOTCKAHUS OTUX SIBJICHHUW: €CTECTBEHHAs © HWCKYyCCTBCHHAS
PaZlo0aKkTUBHOCTD, O-, - U Y-U3JIy4eHUs, BOBHUKHOBEHHUE JIMHEIYATOr0 CIIEKTpa U3TyYSHHSI aTOMa,

— ONHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, WCIONB3Yys (DU3MUECKHE BEIIMYUHBI: MACCOBOE
YHCII0, 3apsA0BOE YHCIO, MEPUOA TMoiypacnanga, SHeprus (OTOHOB; MPU OMHCAHUU MPABHIBHO
TPAKTOBAaTh (HPU3MUSCKUN CMBICT HCIOJIB3YEMBIX BEIUYHH, MX OOO3HAYCHUS M CAMHHIIBI H3MEPCHUS;
HaXOAUTh (OPMYIIbI, CBSI3BIBAIOLINE JAHHYIO (DU3MUECKYI0 BEIUYUHY C JPYTUMHU BeJIMYHWHAMU,
BBIYHCIIATH 3HAYCHUE (PU3UUECKON BEITUIHHEI;

— QaHANIM3UPOBATh KBAHTOBBIC SIBIICHUS, UCIONB3Yys (U3NYECKUE 3aKOHBI M TMOCTYJATHI: 3aKOH
COXPAaHEHUsI DHEPTHH, 3aKOH COXPAHCHHS IJICKTPUUICCKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOTO
qrclia, 3aKOHOMEPHOCTHU M3TY4YSHHSI U TIOTJIONICHHSI CBETa aTOMOM, IPHU 3TOM Pa3linvaTh CIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOE BhIPaKEHHE,

— pa3Iin4aTh OCHOBHBIE MPU3HAKHY IJITAHETAPHOU MOJICTTH aTOMa, HyKJIOHHOW MO aTOMHOTO
Aapa,

~TPHUBOJUTH MPUMEPHI TPOSBICHHUS B TPHPOJE ¢ NPAKTHUYSCKOTO  HCIIOJH30BAHHUS
PaMOaKTUBHOCTH, SIJICPHBIX U TEPMOSIICPHBIX PEaKIUi, CIIEKTPATHHOTO aHAIN3A.

J1eMeHTbI ACTPOHOMMHU



dbopMupoBaHus HWHTEJUICKTYaJIbHBIX, TBOPUYECKUX, IPAXKJAHCKUX, KOMMYHUKAIIMOHHBIX,
nH()OpPMAITMOHHBIX KoMmeTeHI . OOyuaromuecs OBJAJACIOT HAYYHBIMH METOJAMH  PEIICHUs
pa3IMYHBIX TEOPETUYECKMX W MPAKTUYECKHX 3a]a4, yMEHHsIMH (OpPMYyIUPOBATh THUIOTE3HI,
KOHCTPYHUPOBATh, IPOBOJIUTH IKCIIEPUMEHTHI, OLICHUBATH U aHAJIU3UPOBATH MTOJTYUYCHHBIE PE3YyJIbTAThI,
COIIOCTABJIATh UX C OOBEKTUBHBIMH PEATUSMU KU3HU.

VYyeonpi mpeamer «®Pusnka» CcrocoOCcTByeT (HOPMUPOBAHHIO y OOYYAIOIIUXCS YMEHHUH
0e30MmacHO HWCIOJB30BaTh JlAbOpaTopHOe O0OpyIOBaHHWE, TMPOBOJUTH €CTECTBEHHO-HAyYHBIC
HCCIIEIOBAHUS U SKCIIEPUMEHTBI, aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTaThl, IPEICTABIATh U HAYYHO
apryMEHTUPOBATh MOJYyUYEHHbBIE BHIBOJIBI.

N3yuenne mnpenmera «®Puszmka» B YacTd (GOpMUpPOBaHUS Yy OOYUYaIOIIHUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METOAOB (HAONIOJCHHUE, W3MEpPEHUE, HKCIEPHUMEHT,
MOJICIIMPOBAHUE), OCBOCHHS IPAKTUYECKOTO NPUMCHEHHUS HAyYHBIX 3HAHWK (U3UKH B IKU3HU
OCHOBAHO Ha MEXIIPEJIMETHBIX CBS3SIX ¢ mpeameramu: «Marematukay, « MTapopMaTukay, « XuMus»,
«buonorus»y, «l'eorpadpus», «Okomorus», «OCHOBBI 0OE30MACHOCTH  YKH3HEIACATEIHLHOCTH,
«Hcropus», «Jluteparypa» u ap.

Ouszuka u GU3NYECKUe METOABl U3yUEHUS IPUPOIBI

Ousuka — Hayka o mpupoxae. dusmueckue Tena W sBiIeHus. HaOmronenue u ommcaHue
buzndeckux siiaeHuil. Gu3ndeckuii FSKcrepuMenT. MoaenupoBaHue IBJICHUN U O0BEKTOB MPUPO/IBI.

@u3nyecKue BEIMYMHBI M HUX U3MEpeHue. TOYHOCTh M MOTPEIIHOCTh H3MEPEHUH.
MexnyHapoaHasi CUCTEMa €UHUIL.

@u3nyeckne 3aKOHbl U 3aKOHOMEpHOCTH. Pu3uMka M TexHUKa. HaydHbli MeTOJ MO3HAHMS.
Ponb ¢pusuku B hopMUpOBaHHH €CTECTBEHHOHAYYHOW IPAaMOTHOCTH.

MexanndecKue SBICHUS

MexaHuveckoe JBIDKCHHE. MarepuaibHas TOYKa KaK MoOJedb (U3MYECKOro Teja.
OTHOCHUTENIPHOCTh ~ MeXaHW4deckoro aBwxkeHus. Cucrema orcuera.dPu3nyeckue  BEIUYWHEL,
HEOOXOAMMBIC I OIMCAHUS JBW)KCHHS W B3aUMOCBS3b MEXIy HUMHU (IIyTh, IEPEMEIICHHE,
CKOpPOCTb, YCKOpEHHE, BpeMsi ABWKEHUs). PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBUKeHue. PaBHOMepHOe IBHKeHUE No OKpy:kHOcTU. llepBwiii 3akoH HbroToHa u mHepnus.Macca
tena. IlmotHocts BemectBa. Cuna. Enunuuel cuibl. Bropoil 3akon Hbtotona. Tperuii 3akoH
Herotona. CBoOonnoe nmagenue tei. Cuna TshKecTd. 3aKOH BCEMUPHOTO TSroTenus. Cuma yrnpyrocTu.
3akon ['yka. Bec Tema. HeBecomocTh. CBsi3b MEXAy CHJIOW TSDKECTH M Maccou Tenma. JluHamomerp.
PaBnonelictByromas cuna. Cuna tpenust. Tpenue ckonbxenus. Tpenue nokosi. Tpenue B npupoe u
TEXHHKE.

Nmnynec. 3akoH coxpaHeHHs uMIylbca. PeakTuBHOe nBKeHHe. MexaHudeckas pabora.
MomuHocts. OHeprus. lloTeHuuanbHas W KuUHETHYecKass sHeprus. IlpeBpailieHue OJHOrO BHUIA
MEXaHUYECKOM dHEpruu B Apyroil. 3aKOH COXpaHEHUS MOJIHOM MEXaHMUECKON SHEPTUH.

[Ipoctbie MexaHU3MBbI. YCIOBUSI PABHOBECHUS TBEPAOrO Teja, MUMEIOIIETO 3aKPEIJIEHHYH OCh
nBrkeHuss. MomeHt cuibl. LleHTp Tskectn Tenma. Peruar. PaBHOBecue cun Ha pbryare. Peiuaru B
TexHuke, ObiTy W mpupoge. llonBwkHbie M HemoaBWXKHBIE ONoKku. PaBeHcTBO paboT mpu
HCIIOJIb30BAaHUU TIPOCTHIX MEXaHU3MOB («30J10TO€ MpaBWIIO MeXaHHMKW»). KoaddumumeHT moneznoro



TBEPABIX TEN, )KUIKOCTEN U ra30B.

TemmoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTBIO XaOTUYECKOTO
IBIDKEHUsT 4YacTull. BuyTpenusst sHeprus. Pabota u Teronepeaaya Kak CIIOCOObBI WM3MEHEHHUs
BHYTpeHHEH 3Hepruu Tena. TemnonpoBoaHocTs. Konseknus. M3myuenune. [Ipumeps! Ternonepenauun
B IIpUpoJie ¥ TexHUKe. KomndyecTBO TEMIOTHI. Y IenbHas TEIIOEMKOCTb. Y JIeJIbHAs TEIIOTa CrOPaHUs
TOIUIMBA. 3aKOH COXPAHEHUs U MPEBPALICHUs DHEPrUM B MEXAHMYECKUX U TEIUIOBBIX IPOIECCaX.
[InaBneHne u OTBEpAEBAaHUE KPUCTAIMYECKMX TeJl. YJelbHas TeluloTa IulaBieHus. Vcmapenue u
KoHJeHcauus. [lormomenre sHeprun Npy NCMApEHUH KUJAKOCTH U BBIJICIICHUE €€ NPU KOHJEHCAlUN
napa. Kunenue. 3aBucMMOCTb TeMmmepaTypbl KUIEHMs OT JaBJeHUS. YJelpHas TeIuloTa
napooOpa3oBaHusi M KOHAEHcalud. BriaxHocts Bozayxa. PaGota rasza mnpu  pacuipeHumu.
[IpeoOpa3oBanusi SHEPrUM B TEIUIOBBIX MallMHaX (mapoBas TypOWHa, IBUraTelb BHYTPEHHETO
cropaHusi, peakTuBHbIH aurarensb). KIIJ[ TemmoBoli MammHbBL. ODKOJOTHYECKHE TPOOIEMBI
HCIIOJIb30BaHUS TEIUIOBBIX MAILIMH.

DIIEKTPOMAarHUTHBIE SBJICHUS

Onexktpuzanust  (Qu3MUecKuX Tel. BzammopeiictBue  3apsokeHHbIX  Ten.  J[Ba  poxa
ANEKTPUUECKUX 3apsiioB. [lenrMOoCTh 3JeKTPUYECKOTO 3apsa. DJIEMEHTAPHBINA AIEKTPUUECKUH 3apsil.
3aKOH COXpaHEHUs DJJIEKTPUYECKOro 3apsaa. I[IpoBOJHUKM, MOJYHNPOBOJAHUKM U  HU30JIATOPHI
ANEKTPUYECTBA. DJIEKTPOCKOM. DJIEKTPUUYECKOE MOoJie KaK OcoObIi BHA MaTepuu. HampspkeHHOCTD
AJIEKTpUYECKOro mojisl. JIeHcTBUE 31eKTpUYECKOro MoJid Ha 3jeKTpuyeckue 3apsanasl. Konupencarop.
DHeprus 3JIEKTPUUYECKOro Mol KOHAEHcaTopa.

OnexTpuueckuil TOK. ICTOUHUKH 3JIEKTPUYECKOTO TOKA. DJIEKTpUUECcKasl LIeTlb U €€ COCTaBHbIE
yacTu. HampaBieHue u JEHCTBHS 3JIEKTpUUECKOro Toka. HocuTenn siekTpuuecKux 3apsaoB B
Metainax. Cusa Toka. DNeKTPUYECKOE HaPsHKEHUE. DIEKTPUYECKOE CONPOTHUBIIEHUE MPOBOIHUKOB.
Enununel conpotuBneHus.

3aBUCHUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH OMa A ydyacTKa Lenu. YJenbHoe
conporuBieHue. Peocrtatel. [locnenmoBarenbHOoe coenuHeHWe NPOBOAHUKOB. [lapamnenbHoe
COEIMHEHHE ITPOBOJHUKOB.

PaGoTta 5neKTpUYEeCKOro MoJs MO TMEPEeMELICHHIO 3JEKTPUYECKUX 3apsaoB. MOIIHOCTh
aJIeKTpudeckoro Toka. HarpeBaHue npoBOJHUKOB 3JEKTPUUECKUM TOKOM. 3akoH [[xoynsa - Jlenua.
DJeKTpUYECKUE HarpeBaTelbHbIE U OCBETUTENbHBIE TPUOOPHL. KopoTKoe 3aMbIkaHue.

MaruautHoe mnosie. MHIyknusi MarHuTHOro mojs. MarauutHoe mnoisie Toka. OmbIT Opcresa.
MarsnuTtHOe MoJie MOCTOSIHHBIX MarHuToB. MarnuTHoe mosie 3eMid. DJIEeKTPOMarHuT. MarHuTHoe
I10JI€ KaTyIIKU ¢ TOKOM. [IprMeHeHue 3nekTpoMaraiuToB. JlelicTBue MarHuTHOTO I0JIsS HAa IPOBOJIHUK
C TOKOM M JIBIXKYIIYIOCS 3apsbKeHHYH0 yactuly. Cuna Amnepa u cuia Jlopenna. DnekTpoaBuraress.
SBnenue snekTpoMarHuTHON MHAYKIMS. OnbiTel Dapajes.

OnexTpoMarHuTHele KojeOaHus. KonebarenbHbll KOHTYp. DnekTporeneparop. IlepemeHHbIi
Tok. Tpancdopmarop. [lepenada >3eKTpUIeCKOM SHEPTHUH HA PACCTOSIHUE. DJIEKTPOMAarHUTHbIE BOJIHBI
Y UX CBOWCTBA. [[pMHLIMIIBI paIuOCBA3H U TEIEBUICHUS. BIUsgHNE 2IEKTPOMAarHUTHBIX U3JTYYEHUN HA
KUBBIE OPraHU3MBI.

CBer — onekTpoMmarHuTHas BoiHa. CkopocTh cBeTa. MCTOYHMKM cBeTa. 3aKOH



Crpoenue u 3Boonus Beenennoit

['eonieHTpryeckas v reJMoleHTpuIeckas cucreMbl Mupa. duznyeckas npupo/ia HeOeCHBIX Tel
Conneunoii cucremsl. [Ipoucxoxaenue Conneunoit cuctembl. @usznueckas npupoaa CoyHIa U 3BE3/1.
Crpoenune Beenennoii. DBomtonust Beenennoit. 'unoresa boibiioro B3peisa.

[TpumepHbIe TeMBI Ta0OPATOPHBIX U MPAKTHYECKUX PadOT

JlaboparopHble pa®OTBl (HE3aBHCHUMO OT TEMaTHYECKOW MPUHAAIEKHOCTH) AENATCS
CJIEYIOINE THUIIbL:

[TpoBeneHmne NpsAMBIX U3MEPEHUN (HU3UMUECKUX BEINYHH

Pacuer nmo mosiydeHHBIM pe3yJbTaTaM IpPSIMbIX U3MEPEHUIN 3aBUCUMOIO OT HHUX IapaMeTrpa
(KOCBEHHBIE U3MEPEHUS).

HaGmronenue sIBICHUN U MMOCTAHOBKA OMBITOB (HAa KAUYECTBEHHOM YpPOBHE) MO OOHAPYKCHHIO
(bakTOpOB, BIUAIONIUX HAa TPOTEKAHUE TAHHBIX SBICHHM.

HccnenoBanne 3aBUCHMOCTH OIHOHN (DM3MYECKON BEIHMUYUHBI OT APYro C MpEeICTaBICHUEM
pe3yIbTaTOB B BUE TpadKa WIIA TaOJIHIIBI.

[TpoBepka 3agaHHBIX TMPENNOJIOKEHUNH (TpsAMBIE H3MEpPEeHUs (UIUUECKUX BEIMYMH U
CpaBHEHHUE 3aJJaHHBIX COOTHOIICHUN MEXLy HUMH).

3HAKOMCTBO C TEXHUUYECKUMHU YCTPOUCTBAMHU U UX KOHCTPYHPOBAHHE.

Jlrobas pabouass mporpamma JIOJDKHA IMPEAycMaTpUBaTh BBINOJHEHHE JTA0OpPaTOpHBIX PadoT
BCEX YKa3aHHbBIX TUIIOB. BrIOOp TeMaTuku 1 4yKcia padoT KaXXA0ro THUIA 3aBUCUT OT 0COOEHHOCTEN
paboueii mporpammel 1 Y MK.

[TpoBeneHmne NpsAMBIX U3MEPEHUN (PU3MUECKUX BEINYHH

W3mepenune pazmMepoB Tel.

W3mepenne pazMepoB MajbIX TeJl.

H3mepeHne Macchl Tena.

N3mepenue oobema Tena.

H3mepeHue CUbl.

W3MmepeHne BpeMeHu npoliecca, epuoia KoueoaHuil.

W3mepeHue TeMneparypsl.

W3mepenue naBieHus Bo3lyXa B OaJlJIOHE O] TIOPIIHEM.

H3mepeHne cuiibl TOKa U €ro peryiIupoBaHue.

W3mepenne HanpsKeHus.

W3mepeHue yrioB majgeHus U MPeIoOMIICHUS.

N3mepeHnne poKyCcHOro pacCTOSHUS JIMH3BI.

W3mepenue painoakTUBHOTO (hOHA.

Pacyer mo monmydeHHBIM pe3yJbTaTaM NPSIMBIX HW3MEPEHHH 3aBHCHUMOTO OT HHUX IapameTpa
(KOCBEHHbIE U3MEPEHHUS)

N3mepeHne mIoTHOCTH BEIIECTBA TBEPJOTO Tea.

Onpenenenne kodppuimenTa TPEHHs CKOJIbKECHHUS.

Onpenenenne KeCTKOCTU IPYKUHBI.

OnpeneneHre BRITAIKUBAIOIIEH CUIIbI, JEUCTBYIONIEH HA MOTPYKEHHOE B KUIKOCTh TEJIO.



HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT XapaKTepa IMOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
IUIOUIA/IH.

Habmionenue sBneHM M MOCTAHOBKA OIBITOB (Ha KAa4eCTBEHHOM YpPOBHE) 1O OOHApY>KEHHUIO
(bakTOpOB, BIUAIOUIMX HA IPOTEKAHNE IaHHBIX SBICHUN

Habmronenune 3aBUCMMOCTH TIepro/ia KoneOaHuid Tpy3a Ha HUTH OT JUIMHBI M HE3aBUCUMOCTH
OT MacCBl.

HabmiongeHnune 3aBUCMMOCTH TIepro/ia KoieOaHuid Tpy3a Ha MPYKUHE OT MacChl U )KECTKOCTH.

HaOmnroneHue 3aBUCHMOCTH JIaBJIEHUS Ta3a OT 00beMa U TeMIIepaTyphbl.

HabumoieHne 3aBUCHMOCTH TEMIIEPATYPbl OCTHIBAIOIIEH BOJIbI OT BPEMEHHU.

HccnenoBanue sIBJICHUS B3aUMOJEHCTBUS KaTyIIKU C TOKOM U MarHuTa.

HccnenoBanue sBIE€HUS 3JEKTPOMAarHUTHON UHIYKIUH.

HaOmnronenue sBneHust OTpaskeHUs U IPEIOMIICHUS CBETA.

Habumoenue sBieHus qucnepeun.

OOHapy:KeHue 3aBUCUMOCTH COIPOTHUBIICHUS ITPOBOIHUKA OT €r0 IapaMeTPOB U BELECTBA.

HccnenoBanue 3aBUCUMOCTH BECa Te€Na B KUAKOCTU OT 00beMa MOrPy>KEHHOM YacTH.

HccnenoBanue 3aBUCUMOCTH OAHON (DPU3MYECKOM BEIMUYMHBI OT APYro C HpeACTaBICHUEM
pe3yabTaToOB B BUJE rpadrKa I TaOJIUIIBL.

HccnenoBanue 3aBUCMMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHM IPH PAaBHOYCKOPEHHOM JIBMKEHUH O3
HA4YaJIbHOW CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U ITyTH IIPU PaBHOYCKOPEHHOM JIBUKEHUH.

HccnenoBanye 3aBUCUMOCTH CUJIBI TPEHUSI OT CHUJIbI JABJICHUS.

HccnenoBanue 3aBUCUMOCTH Ae(OpMaIiy MPYKUHBI OT CHIIBI.

HccnenoBanue 3aBUCUMOCTH NEpH0/1a KoJeOaHu rpy3a Ha HUTU OT JJIMHBI.

HccnenoBanue 3aBUCUMOCTH IepUOJia KoJieOaHH Irpy3a Ha MPYKUHE OT KECTKOCTU U MACCHI.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA Y€PE3 IPOBOJHUK OT HANIPSKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 JIAMITIOUKY OT HaIPSKEHUS.

HccnenoBanye 3aBUCUMOCTH yIJIa IPEJIOMIIEHHS OT yIJla NIaJICHHUS.

[IpoBepka 3aJaHHBIX MNPEANONOKEHUH (MpsiMble HU3MEpPEHHs] (PU3UYECKUX BEIMYHUH U
CpaBHEHME 3aJJaHHBIX COOTHOLIEHUH Mexay HUMH). [IpoBepka runores

[TpoBepka THUMOTE3bI O JIMHEHHON 3aBUCHMOCTH UIMHBI CTOJIOMKA YKHIKOCTH B TPyOKe OT
TEMIIEPATYPBI.

[IpoBepka rumore3bl O HPSMOM MPONOPLUOHAIBHOCTH CKOPOCTH MPU PaBHOYCKOPEHHOM
JBYKCHUU ITPOHICHHOMY ITyTH.

[TpoBepka runoTe3sl: MpH MOCIEI0BATEIBHO BKIFOUEHHBIX JIAMIIOUYKH U TPOBOJAHMKA WU ABYX
IIPOBOJHUKOB HAIPSDKEHUS CKJIAJAbIBATh HEJb3s (MOXKHO).

ITpoBepka npaBuiia CJI0KEHUS TOKOB Ha JABYX MapajlIENbHO BKIIOUYEHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHUUYECKUMHU yCTPOMCTBAMU U UX KOHCTPYUPOBAaHUE

KoHcTpynpoBanue HaKJIOHHOM IUIOCKOCTH ¢ 3aJaHHbIM 3HaueHueM KIIJI.

KoHcTpynpoBanue apeoMeTpa U UCIIBITAaHUE €r0 paboThI.



SBIICHU M TIPOLIECCOB MPHPOJBI C TOMOIILI0 OPraHOB YYBCTB (3peHUs, cilyxa, ocs3aHusi). Mcmonb3zoBanue
MPOCTEHUIINX U3MEPHUTENBHBIX MPHOOPOB. CxeMaTnieckoe H300paKeHUe OIMBITOB. MeTO bl TOTyYeHNS 3HAHUH
B (¢usnke. Pusnka U TEXHUKA.

®ponransHas naboparopHas pabdora.

1.0mpenenenne 1eHb! AeIEHUS H3MEPUTENBHOTO IprUOopa.

I1. IlepBoHaya/ibHbIE CBEIECHUS 0 CTPOEHHUHU BelecTBa. (6 4acos.)

'umoreza o OUCKpETHOM CTPOECHWH BemiecTBa. Monekynbl. HempepbhlBHOCTE W XaOTHYHOCTh JBHKEHHS
gacTul BemiecTBa. J(uddysus. BbpoyHoBckoe npmxenume. Momenu rasa, SKHIKOCTH W TBEPIOTO Tela.
B3anMopeiicTBue 4yacThll BewlecTBa. B3auMHOE NPUTSHKEHUWE M OTTAIKMBAHUE MOJIEKYJd. TpU COCTOSIHUS
BEIIECTBA.

®ponTansHas 1adopaTopHas padboTa.

2.M3MepeHune pa3MepoB MaibIxX Tell.

II1. BzaumopeiictBue Teu. (23 yaca)

Mexanuueckoe aABnxeHue. PaBHOMepHOe 1 He paBHOMepHOe JiBrxkeHue. Ckopocts. Pacuer myTu u BpeMeH!
nBkeHusa. Tpaekrtopus. IlpsmonuneliHoe npwxeHue. Bzaumopneiicteue ten. Muepums. Macca. IInoTHOCTS.
N3mepenne maccel Tenma Ha BecaX. Pacuer macchl W o0bema 1o ero miotHoctd. Cuna. CuUIbl B MPUPOAE:
TATOTEHUS, TSKECTH, TPEHUs, ynpyrocTH. 3akoH ['yka. Bec Tena. CBsi3p MeXay CHUIION TSKECTH M Maccoi Tena.
Juaamometp. CioxeHne IByX CHII, HAPaBJICHHBIX MO OAHOMN npsMoii. Tpernune. Yrpyras nedopmanus.
Dponmanvhsvle 1ad0pamopHbvie padbomol.

3.M3MepeHne Macchl Tena Ha PhIYaKHBIX Becax.

4.M3mepenne oObpeMa Tena.

5.0mpenenenne IIOTHOCTH TBEPJOTO BELIECTBA.

6.I'pamynpoBanue Mpy>KUHBI U U3MEPEHUE CUJT JUHAMOMETPOM.

IV JlaBieHnue TBepaAbIX TeJ, (KUAKOCTEH U ra3os. (21 yac)

Harnenue. OnbiT Toppudemm. bapomerp-anepouna. ATMochepHOe TaBlIeHUE Ha Pa3IMYHBIX BHICOTAX. 3aKOH
ITackansa. CrnocoObl yBenwueHHs M yMeHblLIeHUs naBieHus. [laBnenuwe rasa. Bec Bosmyxa. Bozmymmnas
obonouka. M3mepenne armochepHoro naenenus. MaHomeTpsl. [lopriHeBoi >XuUAKOCTHBIN Hacoc. [lepenava
JaBJICHHS TBEPBIMH TEJIaMU, KHUIKOCTSIMH, razamu. JeficTBre JKUAKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TeJIO.
Pacuer pmaBneHuss XKHOKOCTM Ha JHO MU CTeHKM cocyaa. CooOmaromue cocyApl. ApXUMenoBa Cuia.
I'mnpasnnueckuit npecc. [Inasanue ten. IlnaBanue cynos. Bo3nyxomiasanue.

®dponTanpHas 1abopaTopHas padboTa.

7.0npenencHne BHITATKUBAIONIEH CHITBI, ICHCTBYIOIICH HA MOTPYKEHHOE B KUIKOCTH TEJO.

8.BrIsicHeHHe yCIIOBHI MIaBaHUS TeJa B JKUIKOCTH.

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

Pabora. MomHocts. Oneprusi.  Kunernueckas sHeprus. [loreHnmanbHas 3Heprus. 3aKOH COXpPaHEHHUS
MexaHuueckoi sHeprud. [Ipocteie Mexanusmbl. KIIJ| mMexanu3moB. Peruar. PaBHOBecwe cui Ha pblyare.
Mowment cunbl. Peruaru B TexHuke, ObiTy W mpupoge. llpumeHeHne 3akoHa paBHOBECHS pblyara K OJIOKY.
PaBeHcTBO paboT Mpy UCTIOJIB30BAaHUK POCTHIX MEXAHU3MOB. «30JI0TOE PABUIIO» MEXAHUKH.

®dponTanpHas labopaTopHas padboTa.

9.BrlsicHeHHe yCIIOBUS paBHOBECHS phluara.

10.0Onpenenenune KII1JI mpu mogbemMe Mo HAKIOHHOW TIOCKOCTH.

8 ki1ace



DnekTpuzanus Tel. DNeKTpuueckuil 3apsa. B3aumopeiicTBue 3apsaoB. JIBa BuAa 3JIEKTPUUYECKOTO 3apsiia.
JIUCKPETHOCTh ~ JIEKTPUYECKOrO  3apsiia. OJEKTPOH. 3aKOH COXPAHEHHWsl 3JIEKTPUYECKOro  3apsia.
DnekTpuyeckoe moiie. Anekrpockor. CtpoeHue atoMoB. OObSICHEHUE JICKTPUUCCKUX ABJIeHUH. [IpOBOIHHUKY U
HETNPOBOAHUKH 3JIEKTpUuecTBa. JlelCTBIE IIEKTPUUYECKOTO MOJIS Ha AJIEKTPUYECKHE 3apsiIbl.

[locTtosiHHBIN 2MekTpuueckuid TOK. McTounmkm snekTpudeckoro Toka. HocuTenn cBOOOMHBIX SIEKTPHUECKUX
3apsiioB B MeTaJUIax, )KUIKOCTAX U razax. JJeKTpuyeckasl Lelb U ee cocTaBHble yacTu. Cuiia Toka. EnnHub
cuiel TOKa. Ammepmerp. M3mepenue cunbel Toka. Hampsoxkenne. Enunuinel Hanpsbkenus. BonbTmertp.
Uzmepenue HanpsikeHUs. 3aBUCUMOCTB CHJIBI TOKA OT HAIPSKCHUSI.

Conporusnenue. Enununsl comnporusieHus. 3akoH Owa [uid ydacTka aJieKTpudeckod nenu. Pacuer
COIIPOTHUBJICHUA HPOBOJHMKOB. YJenpHOe conporuBieHue. IIpumepbl Ha pacyeT CONpPOTHUBIIEHHUS
MPOBOJHHUKOB, CHJIBI TOKa M HampsokeHus. Peoctatel. IlocnemoBaTenbHoe M mapanjienbHOE COEAWHEHHE
MPOBOJIHUKOB. [[eHCTBUS 3JIEKTPUUECKOT0O TOKA

3akon Jlxoyns-Jlenma. Paborta snextpudeckoro Toka. MOITHOCTH 3JEKTPHUECKOTO TOKa. EawHMIBI paboTsi
JNIEKTPUYECKOT0  TOKA,  MNpUMEHsieMble Ha  npaktuke.  CUeTYWK  ANEKTPUYECKOH  JHEPrHH.
OnexkTpoHarpeBarenbHbie MPHOOPHL. Pacder snexTposHepruu, mnoTpednseMoil OBITOBBIMH MPHOOPaMH.
HarpeBaHue npoBOIHUKOB 3IEKTPUUECKUM TOKOM. Kosln4yecTBO TemI0Thl, BBIAEISEMOE IPOBOIHUKOM C TOKOM.
Jlammna HakanuBanus. Kopotkoe 3ambikanue. [Ipenoxpanurenn. MarauTHoe noie. MarHuTHOE moJie mpsiMoro
TOKa. MarHuTHble JHUHAW. MAarHuTHOE TMOJIeé KATYIIKH C TOKOM. OJEKTPOMAarHUTHI W MX MNPUMEHEHHS.
[loctosiHHBIE MarHUTBHI. MarHWTHOE TIOJIE€ TIOCTOSHHBIX MAarHUTOB. MarautHoe mone 3emiu. JledicTBue
MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM. DJIEKTPHUUECKUI JBUTATENb.

@Dponmanvnvle nadopamopmsle padomel.

4.Coopka dNMeKTPUYECKON LIEMH ¥ U3MEPEHUE CHUIIBI TOKA B €€ PA3IINIHBIX YIaCTKaX.

5.M3mepenne HanpsHKEHUS Ha pa3iIMUHBIX YYaCTKaX dJIEKTPUUECKON LETIH.

6.PerynupoBanue CHibl TOKa peOCTaTOM.

7.M3MepeHne ConpoTHBIICHHS TPOBOIHUKA ITPU MOMOILY aMIIEpMETPa U BOJBTMETPA.

8.M3MepenHre MOIHOCTH U padOTHI TOKA B SIEKTPHUECKOM J1amIIe.

9. COopKa 2JIEKTPOMArHUTa U UCTIBITAHKUE €r0 JACHCTBUS.

10. M3ydeHne >7IeKTPUYECKOTO IBUTATENS TIOCTOSTHHOTO TOKa (Ha MOJIEIH).

II1. CBeToBblIe siBJIeHHS. (9 YacOB)
Hcrounuku cBera.
[IpssMonuHeliHOE pacnpocTpaHeHHe, OTpaXCHUWE W TpeioMycHHe cBera. Jlyd. 3akoH OTpakeHUs CBeTa.
[Tnockoe 3epkano. JIunza. Ontuyeckas cuna TuH3bL. M300pakenue qaBaemoe auH301. M3mepenue hoxycHOro
paccrosiHus cobuparomeit auH3bl. OnTudyeckue npubopsl. ['na3 u 3penune. OUky.
Dponmanvusvie 1adopamophsvie padbomol.
11.M3yueHue 3aKOHOB OTPaKEHHSI CBETA
12.Habmronerne SsBIEHS IPEIIOMIICHHUS CBETA
13.ITonyueHune U300paXKeHsI PU TIOMOIIH JIMH3HI.
Peseps -2uac
9 kaace

(102 yacos, 3 yaca B HEZIETIO)
I. 3akoHbl B3anMoaeicTBHS M IBUKeHHs Tel. (3449acoB)
MarepuanbHas Touka. Tpaektopus. Ckopocts. [lepememienne. Cuctema orcueta. OnpeneneHne KOOpAnHATHI



KoJie0aTenbHOM JBIKEHUHU. 3aTyxaromue Kosiebanusi. BbiHyxOeHHbIe KojeOaHHs. MexaHndecKue BOJIHBL
Hnuna Bonubl. [IpomonbHele u monepedHble BoiHbL. CKOPOCTh paclpoCTpaHEHUs BOJHBL. 3BYK. Beicora u
TeMOp 3ByKa. ' poMkocTh 3ByKa/ PacipocTpanenue 3Byka. CkopocTh 3ByKa. OTpakeHue 3ByKa. 9xo0. Pe3oHaHc.
®ponTansHas nabopaTopHas paboTa.

3.HccnenoBanue 3aBUCUMOCTH IIEPHOAA U YACTOTHI CBOOOAHBIX KOJeOaHUH MaTeMaTUYeCKOIo MasgiTHUKA OT €ro
JUTUHBI.

II1. DnekTpoMarHuTHeble siBjieHus. (264acoB)

JleficTBUe MarHUTHOTO TOJS Ha >JEeKTpHdeckue 3apsabl. I'paduueckoe M300pakeHHE MarHUTHOTO IIOJIS.
Hanpasnenue Toka 1 HarpasjieHUE €ro MarHUTHOTo 1oJisi. OGHapyKeHHe MarHUTHOTO HOJIs 110 €ro IeHCTBHIO

Ha 3neKTpuueckui Tok. [IpaBmio neBoil pyku. MarHuUTHBIM MOTOK. DJIEKTPOMAarHWTHas HMHAYKIUSA. fIBieHue
JIEKTPOMAarHUTHOM MHAYKIMHU. [lonydeHne nepeMeHHOro JEeKTPUYECKOro TOKa.

OnexrpomarauTHoe mnosie. HeonHopogHoe U HeogHOpomHoe Mosie. B3auMOCBS3b 3JIEKTPUYECKOTO U
MarHUTHOTO TOJIeH. DNEeKTPOMAarHUTHBIE  BOJIHBL. CKOPOCTH PAacHpOCTPaHEHUS BIIEKTPOMATHUTHBIX BOJIH.
DneKkTpoABUraTesnb. DiueKTporeHeparop. CBET — AIeKTpoMarHuTHas BOJIHA.

®ponTankHas nabopaTopHas paboTa.

4.M3ydenue sBIEHUS 3JIEKTPOMAarHUTHON MHIYKLIUH.

I V. Ctpoenue atoma u atomHoro sigpa (19 yacos)

PagnoaktuBHOCTE. Anb(da-, Oerra- m ramma-uznydeHwe. OMBITHI MO PACCEWBAHHUIO aNb(a-4acTHII.
[InanerapHas mozgens atoma. AToMHOE sipo. [IpoToHHO-HEHTpOoHHAs MoJzenb siipa. MeToasl HAaOMIOJCHUS H
peructpanuy yactull. PaanoakTuBHBIE TpeBpalieHus. DKCIEepUMEHTANbHbIE METObl. 3apsa siapa. MaccoBoe
yucao sapa. Snepueie peakuuu. [lenenue u cunre3 sep. CoxpaHEeHHE 3apsiia U MacCOBOTO YMCIA IPHU
SIIEPHBIX peakuuax. OTKphITHE MPOTOHA U HEUTpOHA. SaepHble CUiIbl. DHEPTUsl CBS3H YacTHll B spe.

Oueprusg cBszu. Jledext macc. Beienenne sHepruum npu JelieHHH U cUHTe3e sep. Mcnoiabp3oBaHue aaepHon
sHeprun. Jlosumerpus. SnepHbiii peaktop. IlpeobpazoBanme BHyTpeHHEH SHEpruu smep B IMEKTPHUECKYIO
sHepruro. ATomMHas sHepreTuka. TepMmosaepHble peakiinu. bronorndeckoe nelcTBrE paguainy.

®dponTanpHas 1abopaTopHas padboTa.

5.W3yuenuie aenenus siapa aToMa ypasa 1o Gotorpapuu TpeKoB.

6./13y4eHre TPeKOB 3apsHKEHHBIX YaCTHIL 10 TOTOBBIM (OTOTpadusiM.

V. Crpoenue u 3Bomonust Beesiennoii (7 4acoB)
Cocras, ctpoenue u npoucxoxaenue Conneunoi cucremsl. bonbmre Tena ConHedHOo# cucteMbl. Manble Tena
Comnneunoit cucteMbl. CTpoenue, nznydenue u sBotrorus ComnHila u 38e31. CtpoeHue u 3postonus Beenenno

TemaTuueckoe niiaHupoBanue no ¢pusuke 7-9 Kiaccel.
7 KJiacc

Ny

Tema KoanuecTBo 4acoB
padouei

TTIMANATIMAORMNMMBMBMLY



1 | TennoBblie ABNIEHUSA 234
2 | DneKTpUYECKUE ABICHUS 294
3 | DIEeKTpPOMArHUTHBIE SABJICHUS S4
4 | CBeTOBBIC SIBJICHUS 104
5 | UroroBas KOHTpOJbHas paboTa lu
Bcero: 68uacoB
1 | 3akoHBI B3aUMOICVCTBUS U IBUKEHUS TEIl 344
2 | Mexanuyeckue KojieOaHusl U BOJHBI. 3BYK. 164
3 | DIEeKTpOMarHuTHOE MOJe 264
4 | CrpoeHue aTroMa U aTOMHOTO SApa 194
5 | UtoroBas KoHTpoOJIbHas paboTa lua
6 | Ctpoenue u »Botonus Beenennoit 64

102 yaca




IHoKymeHT yTBep>xzeH rpocton DLIT pykoBoauTens YupexaeHus
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