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IHosicHUTEJILHAA 3aIIHCKA

PabGouast mporpamma pa3paboTaHa Ha OCHOBE OCHOBHOH 00IIe00pa30BaTeIbHON TPOrPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHMs.

OO6pa3zoBaTeIbHBIN NPOIECC OCYIIECTBISETCS B COOTBETCTBUU C IIEPEUYHEM YUCOHUKOB BXOJISIIHNX B
denepanbHbIN IEpeYeHbh YICOHUKOB.

[lepeueHr yueOHMKOB €XEroJHO YTBEpKJAaeTcs MPHUKA30M JUPEKTOpa 00pa3oBaTeabHON
OpraHH3aIiH.

Hopmamugnvie npagosvie akmul u memoouueckue 00KyMeHmbl

- OOIT OO0 I'bOY COUI c./leBne3epkrHO

- CanurapHo — snmaeMuosorndeckue npasmia u Hopmbl CanlluH, 2.4.2.28-21-10, yrBepkaeHHbIE
nocTaHoBieHHeM [ J1laBHOTO rocy1apcTBEHHOr0 caHuTapHOro Bpada Poccuiickoit @enepanuu ot
29.12.2010 Ne189 (pemaxuus 29.06.2011, 25.12.2013, 24.11.2015).

- DenepanabHBIA TOCYIAPCTBEHHBINH 00pa30BaTEBHBIN CTaHAAPT OCHOBHOI'O OOIIEro 0Opa3oBaHUS,
yrBepxkaAeHHbIN [lpukazom MunucrepctBa obpazoBanusi u Hayku Poccuiickoit denepauuu ot
17.12.2010 Ne 1897 «O0 yTBep>KIeHUHN U BBEICHUH B JeiiCTBUE (eepalbHOr0 roCcyAapCcTBEHHOTO
00pa30BaTeNLHOTO CTaHIApTa OCHOBHOTO 0011ero oopa3oBanus» (penakmus ot 31 nexadbps 2015 r.

Ne 1577)

IVIINIHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA «®U3UKA»

BbInyCKHUK Hay4YUTCH:

e coOmoaaTh npaBuiia 0€30MacCHOCTH M OXpaHbl TpyZa npu padoTe ¢ yueOHBIM U J1a00paTOPHBIM
o0opynoBaHuEeM;

® TIOHMMATh CMBICII OCHOBHBIX (PU3MUECKUX TEPMUHOB: (PU3UYECKOE TEJIO, (PU3NUECKOE SIBICHHE,
¢du3nyeckas BEIMUMHA, €IUHHUIIBI U3MEPEHUS;

® pPACIIO3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PpCIINTL HOpHU MTOMOLIIU (1)I/I3I/I‘I€CKI/IX METOI0B,
aHaJTM3UPOBaTh OTJENIbHBIE JTalbl MPOBEACHUS HCCIEIOBAaHUI U HHTEPIPETUPOBATh PE3YJIbTaThl
HaOII0JIEHUH U OIBITOB;

® CTaBUTh OMBITHI IO UCCIEA0BAaHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOUCTB Ten 6e3
WCTIOJIb30BAaHUS TMPSAMBIX HM3MEPEHUW; TMpu IToM (QopMynIupoBaTh MpobiemMy/3amady ydeOHOTro
OKCHEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OpYIOBaHHUS; TPOBOJUTH ONBIT U
(GopMynHpOBaThH BHIBOJIBI.

IIpumeuanue. IIpu npoBeneHUH HcCiIeqOBaHUS (U3NYECKUX SIBJICHUN W3MEpPUTENIbHBIE MPUOOPHI
HCIIOJIB3YIOTCA JIMIIb KaK JOaTYUKW H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BEIIMYMH. 3aIllMCH NOKa3aHWH IMPAMBIX
U3MEPEHHI B 3TOM CiIy4ae He TpeOyeTcs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIyUEHUN HAyYHOU MH(OpMaLUu;



® TPOBOAWTH MPSIMbIC H3MEPEHHUS (HU3NUCCKUX BEIMUYMH: BPEMs, paCCTOSHHE, Macca Tela, 00beMm,
CWia, TeMIieparypa, armochepHoe [aBlieHHWE, BIAXKHOCTh BO3JyXa, HAaMpsHKCHHE, CHUJa TOKa,
pamuanuoHHBIi (POoH (C HMCMOIB30BAaHHEM JIO3MMETPA); TPH STOM BBIOMPATh ONTHUMAIBHBIA CITOCOO
U3MEPEHUS M UCTI0Ih30BATh MPOCTEHIIINE METO bl OIICHKH MOTPEIIHOCTEH H3MEPEHHIA.

[Mpumeuanue. Jlrobas yueOHas mporpamMma JOJDKHA OOeCredYnBaTh OBJAJCHUE MPSIMBIMU
U3MEPEHUSIMH BCEX TIEPEUNCIICHHBIX (PU3MUECKUX BETUIHH.

® TIPOBOJWUTH HCCIICIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIMYUH C HCIOJB30BAHUEM MPSIMBIX
U3MEPEHUIl: PU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YyIbTATHl MOTYYCHHONW 3aBHCUMOCTH
(U3NUECKUX BEITMYMH B BUJIE TAOJIUI] U TPAPHUKOB, JA€TIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

® TPOBOJAWTH KOCBEHHBIC H3MEpPEHUS (PUINYCCKUX BEIMYWH: TPHU BBINOJHEHUH HW3MEPEHUMN
COOMpaTh IKCICPUMECHTAIBHYIO YCTAHOBKY, CIENys TNPEIJIONKCHHON WHCTPYKIIMHU, BBIYUCISATH 3HAYCHUE
BEJIMYMHBI M aHAITU3UPOBATh MOJTyYCHHBIE PE3YJIbTAThI C YIETOM 3aJaHHON TOYHOCTH U3MEPEHHUIA,

® aHAJIM3UPOBATh CUTYAllMH [PAKTUKO-OPHCHTUPOBAHHOTO XapakTepa, Yy3HaBaThb B HHX
NPOSIBJIICHUE M3YYCHHBIX (PM3UYECKUX SBICHHI WM 3aKOHOMEPHOCTEH M MPUMEHSATh UMECIOIIUECS 3HAHUS
JUUISL UX OOBSICHEHHS;

® [OHUMATh MPUHIIMIIEI JACUCTBUS MAaIIWH, MPHUOOPOB M TEXHUYECKHX YCTPOWMCTB, YCIOBHS HX
0€30IMMacHOTO UCTIOIH30BAHMS B IIOBCETHEBHOM KU3HU;

® UCIOJB30BaTh TMPU BBINIOJHEHUW YYCOHBIX 3a/lad HAyYHO-TIONYJSPHYIO JIMTEPATypy O
(bUBHYECKUX SIBIICHUSX, CIIPABOYHBIC MaTEpUabl, pecypchl IHTepHET.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHULL, POIb (DUIUKU 8 PACUUPEHUU NPeOCmAaslieHull 00
OKpYJHcaloujem mupe u ee 8Kiao 6 YIyuuleHue Kawecmea HeusHu,

® UCNONBL306AMb NpUeMbl NOCMPOeHUs: Qu3udeckux mooenell, Noucka u QoOpMyIUPosKU
O00KA3AMenbCme  BblOGUHYMbBIX — 2UNOMe3 U MeOPemuyeckux 6bl80008 HA OCHOBe IMRUPUYECKU
YCMAHOBNIEHHBIX (PaKmMos,

® (CpasHusamb MOYHOCHb USMEPEHUST (PUUYECKUX BeIUYUH NO GEeIUYUHE UX OMHOCUMENbHOU
nOZPeuwHOCUY NPU NPOBEOeHUU NPAMBIX USMEPEHUL,

®  CaMOCMOSMENbHO NPOBOOUNMb KOCEECHHbIE UBMEPEHUs. U UCCIe008aHUSL (DUUYECKUX BEIUYUH C
UCNONB308AHUEM PAZTUYHBIX CNOCOD08 USMEPEHUS PUBUYECKUX 8eNUUUH, 8bIOUPAMb CPeOCEd USMEPEHUs
C yuemom HeoOXx00uMotl mo4HOCMU UMepeHull, 060CHOB8bI8ANMb BbIOOP CNOCOOA UBMEPEHUSs], AOEKBAMHO20
nocmasnenHol 3adaye, npo8ooUMb OYEHKY 00CHOBEPHOCU NOJYYEHHBIX Pe3yIbmamos;

®  BOCNPUHUMAMb UHDOPMAYUIO PUULECKO2O COOEPHCAHUS 8 HAYUHO-NONYIAPHOU Jumepamype u
Cpeocmeax maccosol uHgopmayuu, Kpumuiecku oyeHusams NOIYUEHHYI0 UHGOpMayulo, aHalu3upys ee
codepoicanue u OaHHvie 06 UCTOYHUKe UHDOpMayulL,

® co30asamv cobOCmEeHHble NUCbMEHHbLE U YCIHbLE COOOWEHUs O PUIUYECKUX ABTIEHUAX HA OCHOBE

HEeCKOJNIbKUX UCMOYHUKO6 qubOpMab;uu, COI’lpOGODfC()(lI’I’lb eblcmynjienue npes’eHmauueﬂ, yuumoleas



0cobeHHOCmU ayOUMoOpUU c8epCmMHUKOB.

MexaHn4yeckue siBJCHHUS

BbINyCKHUK HAY4YUTCSH:

® pacro3HaBaTh MEXaHUYECKUE SIBJICHUS M OOBSICHATH Ha OCHOBE MMEIOLINXCSA 3HAHUNA OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS MPOTEKAaHUS OTHUX SBJICHUN: PAaBHOMEPHOE M HEPABHOMEPHOE JIBUKEHHE,
pPaBHOMEPHOE M PABHOYCKOPEHHOE MPAMOJHUHENHOE ABUKEHHUE, OTHOCHTEIBHOCTH MEXAHHYECKOIO
JBUKEHHSI, CBOOOIHOE MaJIeHUe TeJ, PABHOMEPHOE JIBUYKEHUE IO OKPY>KHOCTH, UHEPIIHSI, B3AUMOJICHCTBUE
TeJ, peaKTUBHOE JIBI)KEHUE, Tepeaya JaBJIeHUs TBEPAbIMU TEIaMHU, KUAKOCTIMU U razaMu, aTMochepHoe
JIaBJICHUE, IUIAaBAHHME TEJI, PAaBHOBECHE TBEPABIX TeJl, HMMEIOUIMX 3aKPEIUIEHHYI0 OCh BpalleHUS,
Kosie0aTeIbHOE IBIKEHUE, PE30HAHC, BOJTHOBOE JIBIDKEHUE (3BYK);

® ONUCHIBATh H3YYCHHBIE CBOMCTBA T€l W MEXaHUYECKHE SIBJICHHS, HCHONB3YS (umdeckue
BEJIMYMHBI: TyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, IMEepHoj] OOpaleHus, Macca Tela, MJIOTHOCTh
BEIIIeCTBa, CHJIa (CUJia TSXKECTH, CUJIa YIIPYTrOCTH, CHIIa TPEHUS ), JaBJICHUE, UMITYJIbC Tella, KHHETHYeCKas
SHEprusi, MOTEHLHUANbHAs DJHEPrusi, MeXaHudeckas pabora, MexaHuudeckas wmoiHocTh, KIIJ mnpu
COBEPILECHUH PadOThl C HMCIOJB30BAaHUEM IPOCTOIO0 MEXaHM3Ma, CUJa TPEHHS, aMIUIUTYyJa, NMEpPHOJ U
4acToTa KoJIeOaHWW, JIMHA BOJHBI U CKOPOCTh €€ pPacHpOCTpaHEHUs; IMPU ONMUCAHWUU MPABUIBHO
TPaKTOBaTh (DU3MUECKUN CMBICT MCIIOJNB3YyeMbIX BEITHUYMH, UX OOO3HAUYECHHUS W EAUHHIBI H3MEPEHUS,
HAXOJUTh ()OPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIHMUUHY C APYTUMU BEIUYUHAMH, BEIUYUCISTD
3HAYCHHE (PU3MUECKON BEITUYUHBI;

® aHAJIM3UPOBATH CBOMCTBA TEJN, MEXaHWYECKUE SBICHUS M MPOIECCHI, UCHONB3YS (PU3NUECKUE
3aKOHBI: 3aKOH COXPAHEHUS HHEPruM, 3aKOH BCEMHUPHOrO TSATOTCHHS, NPUHUMUII CYHEPHO3ULIMU CHII
(Haxoxxnenue pasHozeicTByromieil cuibl), I, II u III 3akonsl HeloTOHa, 3aKOH coXpaHEHHs] UMITYJbCa,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; Mpu TOM pa3IuvaTh CIOBECHYIO POPMYITHUPOBKY 3aKOHA U
€ro MaTeEMaTHU4YECKOE BBIPAKEHHUE;

® pa3nuyaTh OCHOBHBIE MPHU3HAKM HU3YUYEHHBIX (U3NYECKUX MOJEJei: MaTepuaabHas TOYKa,
MHEpLUalbHasi CUCTEMA OTCUETA;

e pemaTh 3a/Ja4yd, HUCMONB3ysd (U3MUYECKHE 3aKOHBI (3aKOH COXpPAaHEHUS DHEPruu, 3aKOH
BCEMUPHOTO TATOTEHMs, npuHUuN cyneprno3uunu cui, I, II u III 3akoHsl HeroTOHA, 3aKOH COXpaHEHUs
uMITysbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u (HOpMyibl, CBsA3BIBarONIUEe (pu3nyecKue
BEITUYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, INIOTHOCTh BEIIECTBA, CHIIA, JaBJICHUE, UMITYJIbC TETa,
KMHETHYecKasl SHEPTus, MOTeHIIMAIbHAS SHEePTUs, MeXaHu4eckas paboTa, MexaHndeckass MOIIHOCTh, KI1/]
MPOCTOTO MEXaHMU3Ma, CHJIa TPEHHs CKOJBKEHUS, KOdP(GUIIMEHT TPEeHUs, aMIUTUTYAa, Tepruoa U 4acToTa
KoJieOaHuil, NJMHA BOJHBI M CKOPOCTh €€ pACIpOCTPAHEHHUs): Ha OCHOBE aHAIM3a YCIOBUS 3a7add
3aMUCBHIBAaTh KPATKOE YCIIOBHE, BHIICATh (DM3MYECKUE BEIMYMHBI, 3aKOHBI i (DOPMYJIIBI, HEOOXOAUMBIC JIJISt
€€ pelIeHHs, MPOBOJUTh pPACUYEThl U OIICHHWBATh PEATbHOCTHh IOJTYYEHHOTO 3HAa4YeHHS (U3NYECKOM

BCIIMYHHBEI.



BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHTHCSH:

® UCNONBL306AMb 3HAHUA O MEXAHUYECKUX ABNEeHUAX 8 NOBCEOHE6HOU MHCU3HU 0.8 obecneyeHusl
bezonacnocmu npu obpawjenuu ¢ npuOOPAMU U MEXHUYECKUMU YCMPOUCmMeamu, 0l COXPAHeHUs: 300P08bsl
U COONOOEHUsT HOPM IKOJOSUYECKO20 NOBEeOeHUsl 6 OKpycanwell cpede;, NpuGoOUms npumepol
APAKMUYECKo20 UCNONb30BAHUA PUIUYECKUX 3HAHUU O MeXAHUYEeCKUX ABNeHUAX U (DUIUYECKUX 3AKOHAX,
npuMepvl  UCNONL30BAHUSA  80300HOBNAEMbIX UCMOYHUKO8 JHEp2UlU,  IKOJA0SUHECKUX NOCIe0CmEull
uccne008anusi KOCMU4ecKko20 NPOCMpancme,

® paziuuamv paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuull xapakmep
@DYHOAMEHMANILHBIX 3AKOHO8 (3AKOH COXPAHEHUs. MEeXAHU4eCKOU SHepeul, 3aKOH COXPAHeHUs UMNYJIbCd,
3aKOH 6CEMUPHO20 MA2OMEHUs) U O02PAHUYEHHOCMb UCNONb308AHUS YACMHBIX 3aKOH08 (3axkon [yKa,
Apxumeoa u op.);

® HAX0O0UMb A0EKBAMHYI0 NPEOIOINHCEHHOU 3a0aue hu3uLecKyro Mooelb, paspeuams npooiemy KaxK
HA OCHOBE UMEIOWUXCA 3HAHULL NO MEXAHUKE C UCNOb308AHUEM MAMEMAMUYecKo20 annapama, maxk u npu
HOMOWU MEMOO08 OYEHKU.

TemioBbie sABJICHUSA

BbInyCKHUK HAay4YUTCH:

® pacro3HaBaTh TEIUIOBbIC SBJCHHS U OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOICTBa WJIM YCIIOBUS MPOTEKAHUS STUX sIBICHUU: nuddy3usi, u3MeHeHue odbema Tell PH HarpeBaHUH
(oxJ1axIeHUN ), OOJIBIIAS CKUMAEMOCTh Ta30B, Majiasi CAKUMACMOCTh JKUIKOCTEH M TBEPJBIX TEN; TEIIOBOEC
paBHOBECHE, WCIApCHUEe, KOHJCHCAIWs, IUIABJICHHE, KPUCTAILIM3AIUs, KUIICHHWE, BIAKHOCTH BO3/YyXa,
pa3iuuHble CIOCOOBl  TeIulonepenaun (TEIUIONPOBOJHOCTh, KOHBEKIIMS, W3IIyUY€HHUE), arperaTHble
COCTOSTHUSI BEIIECTBA, TOTJIONICHHE YHEPTUH MPU UCTIAPEHUH KUJIKOCTH U BBIICIICHUE €€ MTPH KOHICHCAINH
napa, 3aBUCHUMOCTh TeMITePAaTyphl KUTICHUS OT JaBJICHUS;

® OMUCHIBATh U3YYCHHBIE CBOMCTBA TEN U TEIIOBBIC SIBJICHHS, UCTIONB3YS (PU3NYECKUE BETUUHUHBIL:
KOJIMYECTBO TEIIOTHI, BHYTPEHHSIS dHEPTHs, TEMIIepaTypa, yAeldbHas TEIUIOEMKOCTh BEIIECTBA, Y/SIbHAS
TEIUIOTa TUTABIICHHS, YJeNbHAs TeIyoTa MapooOpa3oBaHWs, yAeNbHas TEIUIOTa CrOpPaHWs TOIUIHBA,
KOX(P(UIIMEHT TMOJE3HOr0 [EHCTBUS TEIUIOBOTO JBHUTaTelNs; MPH OMNUCAHWU MPABHIBLHO TPAKTOBATh
bu3MYECKUN CMBICT HUCHONB3YEMBIX BEINUYHMH, UX O0003HAYEHHS W EIWHUIBI U3MEPEHHs, HaXOIHUTh
(bopMyITBI, CBA3BIBAIONINE JAaHHYIO (U3MUSCKYIO BEIMYMHY C APYTUMHU BEIIMYUHAMHE, BBIUNCIISTH 3HAYCHUE
(U3UYECKON BETMYUHBL;

¢ aAHAIM3WPOBATH CBOWCTBA TEJI, TEIUIOBBIC SIBIICHUS M TIPOIECCHI, HCIOIB3YyS OCHOBHBIE
MOJIO’KEHHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI O CTPOSHUU BEIIECTBA U 3aKOH COXPAHEHUS YHEPTHH;

® pa3zMYaTh OCHOBHBIE NMPU3HAKH W3YYCHHBIX (PM3MUECKUX MOJCIICH CTPOCHHUS T'a30B, KHIKOCTEH
U TBEPJIBIX TEIl;

® TPHUBOJUTH TNPUMEPHl TPAKTHUECKOTO WCIOIB30BAaHUS (PUINICCKUX 3HAHUA O TEIIOBBIX

SIBJICHHUAX,



® pemiaTh 3a/a4M, MCIOJB3YS 3aKOH COXPAaHEHHs DHEPTUU B TEIUIOBBIX MpoIeccaXx U (OPMYIIBI,
CBsI3bIBAOIIME (DU3UUECKHE BEIMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIEpaTypa, YAETbHAs TEIIOEMKOCTh
BEIIECTBA, YJACNbHAs TEIJIOTA IUIABJICHHS, YIENbHAs TEIUIOTa MapooOpa3oBaHUs, yIelIbHas TEIIoTa
CrOpaHus TOIUTMBA, KO3()(HUIMEHT MONE3HOro NEHCTBHS TEIUIOBOTO [BUTATEINsA): Ha OCHOBE aHaln3a
YCIIOBUS 3a/1a4 3aIKMCHIBATh KPATKOE YCIIOBUE, BBIACIATH (PU3NUCCKUE BEIUYHHBI, 3aKOHBI U (OPMYJIBI,
HEOOXOUMBIC /IS €€ PEIICHUS, POBOJUTH PACUEThl M OIECHUBATH PEATHHOCTh MOTYYCHHOTO 3HAYCHHS
(U3NIECKOI BETHUUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb 3HAHUA O MENI0BbIX ABNEHUAX 8 MNOBCEOHEBHOU MHCUSHU 0. obecneyeHus
bezonacnocmu npu obpaujeHuu ¢ npuObOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, O/ COXPAHEHUsL 300P08bsL
U COOMOOEHUsI HOPM IKOJLOSUYECKO20 NOBeOeHUsi 8 OKpyxcaroweu cpede;, NpUBOOUMb HpUMepbl
9KONI02UYECKUX — nociedcmeull  pabomvl  Osueameneli  6HYMPEHHe20  C2OPAHUs,  MENniosblX U
2UOPOINEKMPOCAHYULL,

® paziuuamv panuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 8CeoOwull xapakmep
PYHOAMEHMATbHBIX  (PUBUYECKUX 3AKOHO8 (3aKOH COXPAHEHUs SHepeul 6 MeNnaio8blXx npoyeccax) u
02PAHUYEHHOCHb UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HaxoOumv adeK8ammuyto npeodioAHCeHHOU 3a0aie uuULecKyo Mooelb, paspeulams npooiemy Kaxk
HA OCHOB8E UMEIOWUXCS 3HAHULL O MENJIO8bIX AGNIeHUAX C UCHOIb308AHUEM MAMEMAMuiecko2o annapama,
MAax u npu NOMOWU Memooo8 OYeHKIL.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

BbInyCKHUK Hay4YUTCH:

® pACIIO3HABATh JJICKTPOMATHHUTHBIC SIBIICHUS W OOBSICHATH HAa OCHOBE HMEIONIUXCS 3HAHWH
OCHOBHBIE CBOWCTBa WJIM YCIIOBUSI TPOTEKaHUs ASTUX SBICHUUN: JIIEKTpU3allUs TeN, B3aUMOJCIHCTBHE
3apsI0B, ANEKTPUYECKUN TOK W €ro JeHCTBUS (TEIIOBOE, XUMHUYECKOe, MAarHUTHOE), B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMArHUTHAs WHAYKIHS, JEHCTBHE MAarHUTHOTO TIOJS Ha TPOBOJHUK C TOKOM W Ha
JIBUXKYIIYIOCS 3apsOKEHHYIO YaCcTHILY, JEHCTBHE OSJEKTPUYECKOTO TIONS Ha 3apsHKCHHYIO YaCTHILY,
AIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE paclpoCTpaHeHHE CBETa, OTPaKEHUE U MPEIOMIICHHE CBETa,
TUCTIEPCHUs CBETA.

® COCTaBJISITh CXEMBI JIEKTPUYECKUX ILIETIeH C MOCIe0BATEIbHBIM U MapalIeIbHBIM COSTMHEHUEM
JJIEMEHTOB, pa3jifyasi yCIOBHBIE 0003HAUSHHSI SJIEMEHTOB AJIEKTPHUECKUX Ienei (MCTOYHUK TOKa, KITH0Y,
PE3UCTOP, peocTaT, JTaMITOUKa, aMIIEPMETP, BOIBTMETD).

® JCIIONIb30BATh OINTHYECKHUE CXEMBI JUIsl TIOCTPOCHUS HM300paKeHUH B TUIOCKOM 3epKaje |
cobuparote TuH3e.

® OIKCHIBATh M3yYCHHBIC CBOWCTBA TEJI W DJICKTPOMArHUTHBIC SBJICHHS, UCTOIB3YS (PU3NISCKUE
BEJIMYMHBI: JJCKTPUYECKUH  3apsi, CHJIa TOKAa, JJIGKTPHUECKOE HANpsDKEHUE, DIIEKTPUYECKOe

COIIPOTUBJICHUEC, YJACIBHOC COIPOTHUBJICHUC BCHICCTBA, pa60Ta QJICKTPHUYCCKOI'0 IOJid, MOIIHOCTHL TOKAa,



(oKycHOE paccTOSIHHE M ONTHYECKasl CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI U
YacToTa CBETa; NMPHU ONMMCAHWU BEPHO TPAKTOBATh (PH3MUECKUI CMBICT HUCIONB3yEeMBIX BEIHYUH, UX
0003HAaueHHUsI W CIMHUIBI W3MEPEHHS; HaXOAWUTh (OPMYIBI, CBS3BIBAIONINE MaHHYIO (U3NYECKYIO
BEJIMYHMHY C APYTUMH BEITHUYNHAMH.

® aHaJIM3UPOBATh CBOWCTBA TEJN, OJJEKTPOMATHUTHBIC SIBJICHHWS W TIPOLECCHI, HCIOIb3Ys
¢u3nUecKre 3aKOHBI: 3aKOH COXPAaHEHMS DJICKTPUYECKOTO 3apsijia, 3akoH OMa Juisd ydacTKa e, 3aKOH
Jxoyns-JIeHna, 3aKOH TPSMOJMHEHHOTO pPAaCHpPOCTPAHEHUSI CBETA, 3aKOH OTPaKCHUs CBETa, 3aKOH
NPEJIOMIICHUSI CBETA; NPU STOM pa3iMyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTHYecKOe
BBIpKCHUE.

® MPUBOJIUTH  NPUMEPHl  MPAKTHYECKOTO  WCIOJIB30BaHHWS  (U3WYECKUX  3HAHUA O
AIIEKTPOMArHUTHBIX SBJICHUSAX

® pemiaTth 33Ja4M, UCHONB3Yys (pru3rueckue 3aKoHbl (3akoH OMa [T ydacTka IenHd, 3aKoH J[xoyiis-
JleHna, 3aKOH MPSIMOJIMHEIHOTO PaclpOCTPaHEHHS CBETa, 3aKOH OTPAKCHHUS CBETA, 3aKOH IMPEJIOMIICHUS
cBeTa) M (OPMYIbI, CBS3bIBAIONINE (DM3MUYECKHE BEIMYUHBI (CHJIA TOKA, DJEKTPUYECKOE HAIPSDKEHUE,
JIEKTPUUECKOE COMPOTHBIICHHUE, YACIbHOE COMPOTUBICHHE BEIIECTBA, pabOTa AJIEKTPHYECKOTO TIOJIS,
MOIITHOCTh TOKa, ()OKYCHOE PACCTOSIHUE W ONTHUYECKas CUJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacToTa cCBeTa, (OPMYJBl pacyeTra JIIEKTPHUECKOTO COMPOTUBICHUS MPH
MIOCJIEIOBATEILHOM M TapajuleIbHOM COEJIMHEHWH NPOBOJHMKOB): Ha OCHOBE aHAJM3a YCIOBHUS 33Jaud
3aIMCBIBATh KPATKOE YCIOBHE, BBIICIATh (PM3UUCCKUE BEIIMYMHBI, 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIC IS
€¢ peIleHHs, MPOBOJUTH pacueThl W OILEHHBATH PEATBHOCTh IOJYYCHHOTO 3HAYCHHS (DU3MYECKON
BEJIMYHHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb 3HAHUS 00 INEKMPOMACHUMHLIX SAGNEHUAX 6 NOBCEOHEBHOU JHCUSHU  OJis
obecneyenusi be3onacHocmu npu obpawjeHuu ¢ Npubopamu U MeXHUYeCKUMU YCmpoucmeamu, O/
COXpaneHus 300p08bsi U COONIOOEHUS HOPM IKOTI02UYECKO20 NOBEOeHUs 8 OKpYicarouleli cpeoe;, npusooums
npUMepbvl IUSHUSL INEKMPOMACHUMHBLX UTYYEHUL HA HCUBbLE OPSAHUZMDBL,

® paziuuamv panuybl NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull Xapakmep
@DYHOAMEHMATbHBIX ~ 3AKOHO8  (3AKOH  COXPAHEHUsl  JJIeKMPUHeckKo20 3apsioa) U 0SPAHUYEeHHOCHb
UCNONB308AHUSL YACMHBIX 3aKOHO08 (3akon Oma 015 yuacmka yenu, 3akoH [[coynsa-Jlenya u op.);

® UCNONBL306AMb NpUeMbl NOCMPOEHUsT Pu3uUdeckux Mmooenell, NOUcCKa u QoOpMyIUPosKu
00KA3aMenbCme  BblOGUHYMbBIX — 2UNOmMe3 U Meopemuyeckux 6bl60008 HA OCHO8e IMAUPUYECKU
YCMAHOBNIeHHBIX (haKmos;

® HAX00UMb A0EK8AMHYI0 NPEOJIONHCEHHOU 3a0aye hu3uLecKyro Mooelb, paspeuams npodiemy Kax
HAQ OCHOBE UMEIOWUXCA 3HAHULL 00 DNIEKIMPOMACHUMHBIX AGIEHUAX C UCNOIb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMowu Memooo8 OYeHKuU.

KBaHTOBBIC AIBJICHUSA



BbInycKHUK HAYYHTCS:

® pAacro3HaBaTh KBAHTOBBIC SIBICHUS M OOBACHATH HA OCHOBE HMMEIONIUXCS 3HAHWH OCHOBHBIE
CBOWCTBA WJIM YCIIOBHSI TIPOTEKAHUS ITUX SIBIICHHI: €CTECTBCHHAs! U HCKYCCTBEHHAs! PaIMO0AKTUBHOCTb, O.-,
- 1 y-u31IyueHus, BOBHUKHOBEHHUE JIMHEHUYATOTO CIIEKTPa U3IYyYCHHUS aTOMa,

® OIUCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHS, HCIIOJIB3YS (DU3MUECKUE BEIMYMHBI: MAacCOBOEC
YKCII0, 3apsI0BOC YKCIIO, IEPHOJI MOJTypaciiaga, SHeprusi GOTOHOB; MPH OMUCAHUU MPABUIBHO TPAKTOBATH
(GUBHYECKUN CMBICT HUCHOJIb3YEMBIX BEIUYHH, WX O0O3HAYCHHS W CIUHUIBI W3MEPCHHS, HAXOIUTh
(dbopMyIIbI, CBSA3BIBAIONIUE JAaHHYIO (U3HUYECKYIO BEIMYMHY C APYTUMHU BEIIMYMHAMHU, BBIUMCIISTH 3HAYCHHE
(U3NIECKOIl BETMUNHBL;

® aHAIM3UPOBATH KBAHTOBBIC SIBIICHUS, HCIONB3YS (PU3MUECKHE 3aKOHBI M TOCTYJIATHI: 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHS MacCOBOTO YHCIIA,
3aKOHOMEPHOCTH W3JIY4YCHHUS M TMIOTJIONICHUS CBETa aTOMOM, IIPU OJTOM pa3jinyaTh CJIOBECHYIO
(GopMyITHPOBKY 3aKOHA U €T0 MATEMAaTHYECKOE BBIPAKCHNUE;

® pasaMuaTh OCHOBHBIC NPHU3HAKU IUIAHETAPHOW MOJIENIM aTOMa, HYKJIOHHOW MOJEIH aTOMHOTO
Apa;

® [MPUBOJIUTH NPUMEPHl MPOSBICHUS B MNPUPOJE W  IMPAKTHYECKOTO  HMCIIOJIb30BaHHUS
PaZMOaKTHBHOCTH, SIICPHBIX U TEPMOSAEPHBIX PEAKINH, CIIEKTPAIHLHOTO aHAJIH3a.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL3068AMb NOJYYEHHblEe 3HAHUS 8 NOBCEOHEBHOU JCUSHU Npu obpaujeHuu ¢ npubopamu u
MEXHUYECKUMU YCIMPOUCMBAMU (CUEMYUK UOHUSUPYIOWUX YACTIUY, 003UMemp), OJisi COXPAHEHUs 300P08bs
U coON00eHUsI HOPM IKOJIO2UHEeCKO020 N0BeOeHUs 8 OKpYdcarowell cpeoe;

® COOMHOCUMb IHEPIUIO CE53U AMOMHBIX 0€p C 0eheKmom MAcCol,

® NPUBOOUMb NPUMEPHL GIUAHUL PAOUOAKMUBHBIX UZYYEHUL HA HCUBblE OP2AHUZMbL, NOHUMAMb
NPUHYUN 0eticmEUst 003UMEMPA U PA3IUYaAmb YCI08UsL €20 UCNOIb308AHUS,

® NOHUMAmMb  9KONIO2UYECKUe NpoOaeMbl,  BOZHUKAIOWUE NPU  UCHOIb308AHUU — AMOMHBIX
INEKMPOCMAHYUL, U NYMU PeuleHUuss SMmux npoodneM, NepcneKmusbl UCHOIb30BAHUSL VYIPABILEMO20
MepMOsL0epHO20 CUHMe3d.

JJIeMeHTbI ACTPOHOMMH

BbinycKHUK HAYy4YHTCS:

e yKa3pIBaTh Ha3BaHUs TUIaHeT COIHEYHOW CHCTEMBI;, Pa3indaTh OCHOBHBIE NMPU3HAKH CYTOYHOTO
BpallleHus 3Be3AHOr0 Heba, ABmkeHus JIynsl, ComHIIa U TJIaHET OTHOCUTENHHO 3BE3I;

® TIOHUMATH PA3ITUYUS MEKAY TeIMOIEHTPUIECKON M TEOIEHTPHUYECKON CUCTEMaMH MUPA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® yKazvleams oOwUe CEOUCMEA U OMAUYUS NIAHEM 3eMHOU SPYNNbL U NIAHeM-2USAHMO8, MAlblX
men ConneyHou cucmemvl U OOILUWUX NIAHENM; NOIb308AMbCA KAPMOU 36€30H020 Heba npu HAOII0OeHUsX

36e30H020 Heba,



® pazuuamv OCHOGHbIE XAPAKMEPUCTUKU 36€30 (pasmep, yeem, memnepamypa) COOMHOCUMb
ygem 36e30bl C ee memMnepamypou,

®  pasiuvantb 2unomesvlt O npoucxoofcdeHuu Conneynoti cucmemol.

2. Conepxxanue y4yeOHOro nmpeamera. @usuka.
Oduznyeckoe 00pa3oBaHUME B OCHOBHOM IIKOjie obecrieynBaeT (OpMHUpPOBaHUE y OOYYarOIIUXCS

IPEJICTaBICHUA O HAy4YHOM KapTMHE MHpa — BaXXHOIO pecypca Hay4dHO-TEXHHUYECKOro Iporpecca,
O3HAKOMJICHHE OOydJarommxcss ¢ (U3MYECKMMH H  aCTPOHOMHYECKUMH  SBICHHSMH, OCHOBHBIMHU
OPUHIUIAMUA  pabOThl MEXaHU3MOB, BBICOKOTEXHOJIOTMYHBIX YCTPOMCTB M INpHOOpPOB, pPa3BUTHE
KOMIIETCHIIMH B PEILIEHUN MH)KEHEPHO-TEXHUYECKUX U HAyYHO-UCCIIEI0BATENIBCKUX 3a/1a4.

OcBoenne ydeOHOro mnpeamera «PH3MKa» HANPABICHO HAa pa3BUTHE Y OO0YyYarOIUXCS
IPEJICTAaBICHUA O CTPOEHHM, CBOMCTBAaX, 3aKOHAX CYLIECTBOBAHMS M JIBUKEHHUS MAaTEpUHU, HA OCBOCHUE
o0yyaromuMucs: OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH MPHUPOIHBIX SBJIECHUH, CO3JaHME YCIOBUHM s
(OpMHPOBAHUS HHTEIUIEKTYaJIbHBIX, TBOPYECKHUX, I'PAKIAHCKUX, KOMMYHHUKAIIMOHHBIX, HH(OPMAIIMOHHBIX
KomneTeHIui. O0yyarouiyecs: OBIaJACI0T HAYYHBIMU METOJAaMH PEUICHUS Pa3IMYHbIX TEOPETUYECKUX U
NPaKTUYECKHX 33/1a4, YMEHUSAMHU (OPMYITHPOBATH THIIOTE3bI, KOHCTPYUPOBATH, IIPOBOAUTH IKCIIEPUMEHTHI,
OLIEHUBAaTh M aHAJIU3UPOBATh IOJIYYEHHBIE PE3YyJbTAThl, COMOCTABIATh UX C OOBEKTUBHBIMHU pPEATUIMU
JKU3HU.

VYuebnslil npeamer «Pu3nKay crocooCcTByeT POPMHUPOBAHUIO Y 00yUJAIOMIMXCSl YMEHUI Oe3011acHO
UCIOJIb30BaTh JaboparopHoe 00OpyAOBaHUE, IPOBOAUTH ECTECTBEHHO-HAYYHBIE HCCIIEIOBAaHUS U
9KCIIEPUMEHTHI, aHAJIN3UPOBATh IOJYYEHHBIE PE3yNbTaThl, IPEICTABISATh U HAYy4YHO apryMEHTHPOBATH
IIOJIyYEHHBIE BBIBOJIBI.

N3ydyenne mnpenvera «®Puszuka» B dYacTh (opMHpoBaHHS Yy OOy4yarolUMXCsl Hay4dHOIO
MHUPOBO33PEHHUS, OCBOEHHUSI OOLIEHAYYHBIX METOAOB (HAOJIOJIeHHuEe, W3MEPEHUEe, HKCIEPHUMEHT,
MOJIEIUPOBAHKE), OCBOCHUS NMPAKTUUYECKOTO MPUMEHEHHs HAYYHBIX 3HAaHUH (U3UKHU B )KM3HM OCHOBAHO Ha
MEXIIPEIMETHBIX CBA3SIX ¢ mnpeameramu: «Matematukay, «Hpopmaruka», «Xumus», «buomorusy,
«I"eorpadus», «koaorus», «OcHOBBI 0€30MIaCHOCTHU KU3HEEATENbHOCTHY, «cTopus», «Jlutepatypay u
Ap.

Pu3uka 1 pu3nYecKue MeToAbl U3yYEeHHU MPUPOALI

®dusnka — Hayka o npupoje. Pusnueckue tena u spieHus. HaGnronenue u onvcanue Gpu3n4eckux
apneHuil. duznueckuil sKkciepuMeHT. MoJienupoBaHue BJI€HUI U 00bEKTOB IPUPOJIBI.

®uU3NYECKNE BEIUYMHBI U UX U3MEpEeHUE. TOYHOCTh U MOTPEIIHOCTh U3MEPEHUN. MexXyHapoagHas
CUCTEMa €UHUII.

du3nyecKkue 3aKOHbl U 3aKOHOMEpHOCTH. Pu3nka W TexHuka. HayuHelii meron mosHanus. Poib
¢u3uKu B OpMHUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexannueckue siBJCHUA



Mexanuueckoe JBMKEHHE. MarepuaibHas Toyka Kak MoJelnb  (PU3WYEecKoro  Tea.
OTHOCUTEIBHOCTh MEXaHUYECKOTO JABIKeHUsA. Cucrema orcueta. dusnueckre BeIUYNMHBI, HEOOXOIUMbIE
JUISL OTIMCAHUS ABMYKCHUS U B3aMOCBSI3b MEKIy HUMHU (ITyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, BpeMs
JIBIKEHUs). PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJMHEWHOE JBUKEHHE. PaBHOMEpHOE JIBUXKEHHE 10
okpykHocTH. [lepBbiit 3akoH HetoToHa u unepus. Macca tena. [InmotHocts BemectBa. Cuia. Enunuiibt
cuibl. Bropoit 3akon Herotona. Tpetuit 3akon Herorona. CBo6oaHOE naaeHue Ten. Cuiia TsHKecTH. 3aKoH
BcemupHoro tiaroreHusa. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocThs. CBsI3b MEXIy CHUIION
TsKeCTH W Maccol Tena. [{unamomerp. PaBuopeiicTByromas cuna. Cuna TpeHus. TpeHUue CKOIbKEHUSI.
Tpenue nokos. Tpenue B Ipupoae U TEXHUKE.

Nmnynec. 3akoH coxpaHeHHs uMIylbca. PeakTuBHOe aBikeHue. MexaHuueckas paborta.
Momnocts. OHeprus. IloTteHumanbHass W KuHeTHYecKkass »dHeprus. lIpeBpamenue ogHOrO BHUAA
MEXAHUYECKOM HEPIuu B APYroil. 3aKOH COXpaHEHUS MOJTHON MEXAHUYECKOM SHEPTUU.

[IpocTeie MexaHU3MBbI. YCIIOBHSI pPaBHOBECHS TBEPAOrO TeEJa, MUMEKONIIETO 3aKPEIJIEHHYI OCh
IBUKeHus. MomeHT cwibl. [Jenmp msaoicecmu mena. Peiuar. PaBHoBecue cui Ha pbelyare. Peluaru B
TEeXHHKE, ObITY U mpupoze. [logBukHbIe U HEMOABWKHBIE OJ0KH. PaBeHCTBO paboOT MpH UCHOIB30BAHUU
IPOCTBIX MEXaHU3MOB («30JI0TOe PaBUWIIO MeXaHUKW»). KoadduimeHT nonae3Horo AeHCTBUS MEXaHU3MA.

JaBnenue TBepabix Tei. Enununbl u3mepeHus napieHus. CrnocoObl HW3MEHEHUs IaBJICHHS.
HaBnenue sxuakocteil u razoB 3akoH [lackams. [laBneHue >XKMAKOCTM Ha JIHO M CTEHKU COCYJa.
CooOmaromuecs cocynbl. Bec Bo3ayxa. AtmocdepHoe naBienue. M3mepenue atMochepHOro IaBieHUS.
Oneir  Toppuuemu. bapomerp-anepoua. AtMmochepHOe JaBlI€HME HAa  Pa3IMYHBIX  BbICOTaX.
I'mapaBnuueckue mMexanu3Mebl (ipecc, Hacoc). JlaBieHune XKUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Apxumenona cuia. [1naBanue ten u cygo BozayxoraBanue.

Mexanunueckue konebanus. Ilepuon, yactora, ammnutyna koneOanuii. Pezonanc. Mexanndeckue
BOJIHBI B OJTHOPOJHBIX cpenax. [[mmHa BoJHBI. 3BYK KaKk MEXaHM4YecKas BOJHA. | pOMKOCTh U BBICOTA TOHA
3ByKa.

TemioBbie sABJICHUS

CrtpoeHnue BemiecTBa. ATOMBI U MOJIEKYJbI. TemnoBoe ABMKEHHE aTOMOB M Mouiekynl. Auddysus B
razax, JKHJIKOCTSAX W TBEPABIX Tenax. bpoyHosckoe Osudicenue. BzaumoneinctBue (NMPUTSIKEHUE U
OTTAJIKUBAHHE) MOJIEKYJ. ATrperaTHble COCTOSHUS BellecTBa. Paznnune B CTPOCHHHM TBEPIBIX TeT,
JKUJIKOCTEHN U ra3oB.

TennoBoe paBHOBecue. TemmepaTtypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO XaOTUUYECKOTO JBUKEHUS
yactull. BHyTpeHHss sHeprus. PaboTta u Teruionepenada Kak crocoObl H3MEHEHHUS! BHYTPEHHEH SHEPruu
tena. TermonpoBogHocTh. KonBeknusa. U3nydenue. [Ipumepsl Teronepenayn B NPUPOJE U TEXHHUKE.
KonuyecTBO TemnoTsl. YaenbHas TEIUIOEMKOCTb. YJAelbHAas TEIUIOTa CrOpaHMs TOIUIMBA. 3aKOH
COXpAaHEHUsS U TMPEBpalleHUs] HHEPrUd B MEXAaHUYECKMX U TEIUIOBBIX Tmpoueccax. I[lnaBnenue wu

OTBCPACBAHUC KPUCTATINIMYCCKUX TCII. VYaenpHas TEIJOTa ILIABIICHUS. I/IcnapeHHe N KOHJICHCAIus.



[Tornomnienue »HEpPruM Mpu HUCMAPEHUU KUJKOCTH U BBIJIEJICHUE €€ MpHU KOHJeHcauuu mapa. Kunenue.
3aBUCHUMOCTh TEMIIEPATypbl KUIIEHUS OT JaBJiCHUS. Y JeNbHas TeIUIOTa Mapoo0pa30BaHUs U KOHACHCAIUH.
Bnaxnocts Bo3ayxa. PaGota raza mpu pacmmpenuu. [IpeoOpazoBaHusi s3HEpruu B TEIIOBBIX MalllMHAX
(mapoBast TypOUHA, ABUTATEh BHYTPEHHETO CTOPAHUS, PEAaKTUBHBIN BUTaTens). KI1/] TemmoBoil ManmHbL.
DKonozuyeckue npodaemsbl UCNONb308AHUSA MENJIOBbIX MAULUH.

DJIEeKTPOMAarHUTHBIE SIBJICHUSI

Onextpuzanus pusndeckux Ten. B3aumoneicTBue 3apsykeHHBIX Ted. JlBa poja 3IeKTPUUYECKUX
3apsAa0B. [leMMOCTb 3JEKTPUUECKOro 3apsaa. DJIeMEHTapHbIM 3JEKTPUUECKUN 3aps]. 3aKOH COXPAaHEHUs
JIEKTpUYECKOro 3apsaja. IIpoBOIHUKH, MOJYNPOBOJHUKA U H3OJSITOPBI JIEKTPUYECTBA. DJIEKTPOCKOI.
DneKTpuueckoe mojie Kak ocoOblii BuA marepuu. Hanpsswcennocms snekmpuueckoeo nons. JleiictBue
JNEKTPUYECKOTO TOJII Ha DJEKTpUYecKue 3apsiabl. Konoencamop. OHepeus 31eKmpuiecko2o nois
KOHOeHcamopa.

OnexTpuueckuid ToK. VICTOUHMKHM 37EKTpUYECKOro TOKa. DJIEKTpUYECKasl LENb U €€ COCTaBHbIE
yactu. HampaBiienue u AecTBUs 3IEKTPUUECKOTr0 Toka. HocuTenu anekTpudeckux 3apsoB B MeTaljax.
Cwia TOKa. DIIEKTPUYECKOE HANpsDKEHUE. ODJEKTPUYECKOE CONPOTUBIIECHUE MPOBOAHUKOB. ENMHMIIBI
COIPOTUBIICHUS.

3aBUCUMOCTh CWJIBI TOKa OT HanpsbkeHus. 3akoH Owma Juid  yyacTka ILenu. Y JesbHoe
conpotusnienue. Peocrartel. [locnenoBaTensHoe coequHeHUE MPOBOAHUKOB. [lapannenbHoe coenuHeHue
MIPOBOJIHUKOB.

Pabora »reKTpUYECKOTO TONS TO TMEPEMEIICHUIO SJCKTPUYECKUX  3apsiioB. MOIIHOCTH
AJIEKTpUYECKOro Toka. HarpeBaHue mNpOBOAHMKOB 3JIEKTPUUECKUM TOKOM. 3akoH Jlxoyns - Jlenua.
DneKTpUUecKue HarpeBaTeNbHbIE H OCBETUTENbHbIE TPHOOPHI. KopoTkoe 3aMbIkaHue.

MarnutHoe mnone. WHaykuums MarHuTHOrO mnojids. MaruutHoe mone Toka. OmnblT Dpcrena.
MarnuTHOe T0Jie MOCTOSTHHBIX MarHuTOB. MarHuTHoe moje 3emMiid. DJIeKTPOMarHuT. MarHuTHOE IoJje
KaTYIIKUA ¢ TOKOM. [IpuMeHeHune aneKkTpoMaruuToB. [leficTBre MAarHUTHOTO TOJISl Ha MPOBOJAHHUK C TOKOM U
JIBIKYIIYIOCS 3apskeHHyro 4vactuny. Cuna Amnepa u cuna Jlopenya. nexTpoaBUrarenb. SIBieHHe
3JIEKTPOMAarHUTHOM MHAYKUKA. OnbiTel apazes.

DOneKkTpoMarHuTHeie Kosebauus. Konebamenvuviti xonmyp. Onekmpocenepamop. Ilepemennuiil
mok. Tpauncghopmamop. Ilepenada 3MeKTPUUECKON SHEPTUH HA PACCTOSIHUE. DIEKTPOMArHUTHBIE BOJHBI U
UX CBOWCTBA. [Ipunyunvl paouocesasu u menesuoenus. Bausanue 21eKmpomMacHUmHbIX U3YYeHUl HA HCUBbLEe
Op2aHU3MbL.

Cser — snexkrpomarHuTHas BosiHa. CKOpocTh cBeTa. MICTOUYHMKHM cBeTa. 3aKOH MPSIMOJMHEWHOTO
pacnpocTpaHeHUe CBeTa. 3aKOH OTpaxkeHud cBeTa. [lnockoe 3epkasno. 3akoH mpenomyeHus cBeTa. JIMH3BIL.
@DOKyCHOE pacCTOSHUE U ONTHYecKas cuila JuH3bl. M300pakeHWe mpenMera B 3epKajie MU JIMH3E.
Onmuueckue npubopul. I'na3 xak ontuueckas cucrema. Jlucrnepcus ceera. Mumepgpepenyus u ougpaxyus

ceema.



KBanToBbBI€ AIBJIEHUS

Crpoenne aroMoB. [Inanerapnas moaens aroMa. KBaHTOBBIN XapaKTep MOTJIONIEHUS] U UCITYCKAaHUS
cBeTa atomaMu. JInHeiyaTbie CIEKTPHI.

OmsiTel Pesepdopaa.

CocraB aroMHOro sipa. IIpoToH, HEUTPOH U 31EKTPOH. 3aKOH DHUHINTEHHA O MPONOPLMOHATBHOCTU
Macchl U BHepruu. fegexm macc u sHepeus c6a3u amomuwix s0ep. PaanoaktuBHOCTH. Ilepuon
nosypacnana. Anbba-uznydaenue. bema-uznyuenue. I'amma-usiyderue. Snepueie peakuuu. VcTOYHUKH
sneprun ConHIa W 3Be3d. SuepHas »Hepretuka. Ikorozuueckue npoodiemvl padbomvl aAMOMHbIX
anekmpocmanyuti. Jlosumerpus. Bauanue paouoakxmueHvlx u3nyueHull Ha HCueble Op2aHu3Mbl.

Crpoenue u 3BoJronus Beesiennoi

I'eonenTpryeckass U reiavoUeHTpUYecKas cucrembl mupa. dusnyeckas npupojia HeOECHBIX Tell
Conneunoii cucrtemsl. I[lpoucxoxaenue ConHeuHoil cucrembl. Dusmnueckas npupoaa CoiaHIA U 3BE3I.
Crpoenue Beenennoit. OBomonus Beenennoil. ['unoresa bonbuioro B3psiBa.

TeMpbl 1a00paTOPHBIX U MPAKTHYECKUX PadoT

JlaGoparopHble paboThl (HE3aBUCUMO OT TEMATHYECKOW MPUHAIJICKHOCTH) JEJSATCS CIEIYoIIne
THIIBIL:

1. IlpoBeneHue npsIMbIX U3MEPEHUN (PU3NYECKUX BETUUUH

2. Pacder mo MONY4YEHHBIM pe3yibTaTaM IMPSMBIX H3MEPEHHH 3aBUCHUMOIO OT HHUX IapaMeTpa
(KOCBEHHBIE H3MEPEHU).

3. HaOmronenune sBIEHWI W TIOCTAHOBKA OIBITOB (HA KA4YECTBEHHOM YPOBHE) MO OOHAPYKEHHUIO
(akTOpoB, BIUSIOMINX HA IPOTEKAHNUE JAHHbBIX SBJICHUMH.

4. HccnenoBaHMe 3aBHCHMOCTH OJHOW (DU3MYECKOM BENMYMHBI OT JPYrol C MpeicTaBIEHUEM
pe3yNbTaTOB B BHJIE TpadriKa WU TaOIHIIbI.

5. IlpoBepka 3agaHHBIX HPEANONOKEHUN (MpsMblEe U3MEpPEHUs (PU3MUECKUX BEIUYHMH U CpaBHEHHE
3a/laHHBIX COOTHOLICHUM MEXAY HUMM).

6. 3HaKOMCTBO C TEXHUYECKUMH YCTPOHCTBAMU U UX KOHCTPYHPOBAHUE.

JIrobast paboyas mporpamMma JOJDKHA IMpeaycMaTpuBaTh BBIIOJHEHHE JTaOOpaTOpHBIX padoT Bcex
YKa3aHHBIX TUIOB. BpIOOp TeMaTuku M yucia paboT KakJoro TUIA 3aBHUCUT OT 0COOEHHOCTEW paboueit
nporpammel 1 Y MK.

IIpoBeaenne npsiMbIX U3MepeHnii pu3nyecKuX BeJUUUH

. I3mMepeHnue pazmMepoB Tell.
. 3Mepenue pazMepoB MaJlbIX TeJl.
. 3mepenne maccel Tena.

1
2
3
4. U3mepenue oobema Tena.
5. M3mepeHue CUIIBI.

6

. M3mepenne BpeMeHu mporiecca, mepruoaa KoiaeOaHuu.



7.
8.
9.

10.
11.
12.
13.

N3mepenne TeMieparypsl.

W3mepenue naBieHus Bo3lyxa B OaJIIOHE 110 OPIIHEM.

H3MmepeHne CHUiIbl TOKa U €r0 PETyJINPOBAHHUE.
N3mepeHne HanpsKeHUs..
W3mepeHue yrioB MajgeHus U NpeioMIICHHUS.
N3mepenue GpoKkycHOro pacCTOSIHUS JIUH3bI.

W3mepenne paanoakTUBHOTO (oHA.

Pacuer mo MOJIYYCHHBIM pe€3yJbTaTaM NPAMBbIX I/I3MepeHI/Iﬁ 3aBUCUMOI'0 OT HHUX IIapaMeTpa

(KOCBeHHBbIE U3MepPeHMsl)

1.
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17.

W3mepeHne MmI0THOCTH BEIeCTBa TBEPIOIO TENa.
Omnpenenenne kodhduMeHTa TPEHUS CKOIBKCHHUS.
Onpenenenne KeCTKOCTU IPY>KUHBI.
OrnpezesieHne BHITAIKUBAIONIEH CHITBI, ACHCTBYIOIIEH HA MOTPYKEHHOE B KUIAKOCTH TEIIO.
OrnpeneneHne MOMEHTA CUJIBL.
N3mepenne cKkopoCTH PaBHOMEPHOIO IBUKEHHUSL.
N3MmepeHne cpeiHeil CKOPOCTH JBHKEHUS.
W3mepeHne yCKOpeHHs paBHOYCKOPEHHOT'O IBH)KEHUS.
Omnpenenenue pabOTHl U MOITHOCTH.
Omnpenenenue 4acToThl KoeOaHUM rpy3a Ha IPYKUHE U HUTH.
OnpeneneHne OTHOCUTENBHOM BIIaXKHOCTH.
OmnpeneneHne KOJIMuecTBa TEIIOTHI.
Omnpenenenne yenbHON TEIUIOEMKOCTH.
N3mepenue paboThl U MOITHOCTH 3JEKTPUUECKOTO TOKA.
N3mepenne conpoTUBIICHUS.
Omnpenenenne oNTUYECKON CUITbI TMH3BI.

HccnenoBanne 3aBUCHMOCTH BBITAJIKHUBAIOIIEH CHIIBI OT o0Bema HOFPY)KGHHOﬁ qaCcTu OT

IIJIOTHOCTH XKUIKOCTH, €€ HC3aBUCHUMOCTH OT IINIOTHOCTH M MACCHI TCJIa.

18.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTHU CHUJIBI TPEHHUA OT XapaKTCpa MOBEPXHOCTHU, €€ HE3AaBUCUMOCTHU

OT ILIOIIA/IH.

Hao6u1i01eHne siBJIeHUI U MOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHE) 10O 00HAPYKEHHU IO

(akTOpOB, BIUSIOIMIMX HA MPOTEeKAHNE JAHHBIX IBJIEHUH

1. Ha6J'IIOIleHI/IC 3aBUCUMOCTH IICPUOJa KoJIeOaHMit I'py3a Ha HUTU OT JJIMHBI U HC3aBUCUMOCTH OT

MaccChbI.

2.

HaOnronenue 3aBucUMOCTH Iiepuoa KoieOaHuii rpy3a Ha MPYKHHE OT MacChl U AKECTKOCTH.

3. Ha6J'IIOIleHI/IC 3aBUCHUMOCTH OJaBJICHUS ra3a OT o0beMa u TEMIICPATYPHhI.

4, Ha6J'IIOIleHI/IC 3aBUCUMOCTH TEMIICPATYPLL OCTBIBAIOIIEH BOJBI OT BPCMCHHU.
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10.
11.

HccnenoBanue sBJICHUS B3aUMOJICHCTBHS KaTyIIKU C TOKOM ¥ MarHHTA.

HccnenoBanue sSBIEHUS JIEKTPOMAarHUTHOM MHTYKIINH.

HaGumioneHne aBIeHns OTpaskeHHS U ITPETOMIICHHS CBETA.

HabumroneHune sBIeHUS UCIEPCUN.

OO6Hapy)keHne 3aBUCUMOCTH COITPOTHBIICHUS POBOIHUKA OT €T0 MapaMeTPOB U BEIIECTBA.
HccnenoBanue 3aBUCHMOCTH Beca Tejla B )KUIAKOCTH OT 00beMa MOrpyKEHHON YacTu.

I/ICCJ'IG,I[OBaHI/IC 3aBUCHUMOCTH OHHOﬁ (bPISPI‘I@CKOﬁ BCINYHHEBI OT I[pyl"OfI C MIPCACTABIICHUCM

pe3yabTaToOB B BHJE rpaduka nim TabauIIbL.

12.
13.

HccnenoBanue 3aBUCHMOCTH MacChbl OT 00beMa.

I/ICCJ'IG,I[OBaHI/IC 3aBUCUMOCTH IIYTH OT BPEMCHHU IIPpU PABHOYCKOPCHHOM JBWXCHHU oe3

HadaJbHOU CKOpPOCTH.

14.  HccnemoBaHue 3aBHCMMOCTH CKOPOCTH OT BPEMEHH M IIYTH IPH PaBHOYCKOPEHHOM
JIBHDKCHUU.

15.  HccnemoBaHue 3aBUCUMOCTH CHJIBI TPSHUSI OT CHJIBI JIaBJICHHUSI.

16.  HccnemoBaHue 3aBUCUMOCTH Je(POPMALIUU MPYKUHBI OT CHIIBL.

17.  HccnemoBaHue 3aBUCHMOCTH ITEPHOJIa KOJICOAHMI Ipy3a HAa HUTH OT JITHHEI.

18.  HccnemoBanme 3aBHCHMOCTH TEpUOJa KOJICOAHWH Tpy3a Ha MPYKHHE OT JKECTKOCTH H
MaccChl.

19.  HccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA Yepe3 MPOBOTHUK OT HANPSKCHHUSL.

20.  HccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 JIAMITIOUKY OT HANPSHKESHUSI.

21.  HccnemoBaHHe 3aBUCUMOCTH YTJia MPEIOMIICHHS OT yIJia TaIeHHs.

IIpoBepka 3aJaHHBIX NPpPeaNoOJIOKeHHH (NMpsiMble H3MepeHHs (U3NYECKHX BeJIHYMH H

CpaBHEHHeE 32 JaHHBIX COOTHOIIEeHNH Mekay HumH). [IpoBepka rumore3

1. IlpoBepka rumore3sl O JMHEWHON 3aBUCUMOCTH JJUHBI CTOJOMKA >XUAKOCTU B TPYyOKe OT
TEMIIepaTyphl.
2. IlpoBepka THMIOTE3bl O MPSAMOM MPONOPIHMOHATBHOCTH CKOPOCTH IPU PAaBHOYCKOPEHHOM

JIBMDKEHUH MTPONHCHHOMY ITYTH.

3.

HpOBepKa TUIOTE3bL: IIPU MOCJICAO0BATCIIbHO BKIIOYCHHBIX JIAMIIOYKH W IIPOBOJHUKA HJIK JIBYX

IMPOBOAHUKOB HAIIPAKCHHA CKJIAAbIBATh HEJIb3A (MO)KHO).

4.

HpOBCpKa ImpaBHJia CJIOKCHHUA TOKOB Ha JIBYX MapaJlJICJIbHO BKIIIOYCHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMHU U UX KOHCTPYMPOBaHH e

5.

6
7
8
9

KoHcTpyrpoBaHue HaKJIIOHHOW IJIOCKOCTH € 3ajaHHbIM 3HaueHuem KIT/I.

. KonctpynpoBanue apeomerpa 1 UCIIBITAHUE €TI0 PAOOTHI.
. COopKka 3JIeKTpUYECKOM LIeNH U U3MEPEHNE CHIIbI TOKA B €€ Pa3IMYHbIX YUYaCTKaX.
. COopka 371eKTpOMarHuTa 1 UCTbITaHNE ero JAeHCTBUS.

. I/ISYLICHI/IC QJICKTPHUYCCKOI'O ABUTATCIIA MTOCTOAHHOI'O TOKA (Ha MOI[eJ'II/I).



10.  KoncTpyHnpoBaHUE dJEKTPOABUTATES.

11.  KoHcTpyHnpoBaHHE MOJCIH TEIECKOIIA.
12.  KoHcTpyHnpoBaHHE MOIECIH JIOJKHU C 3aJaHHON TPY30IOAbEMHOCTBIO.
13.  OmeHka cBoero 3peHus 1 moadop OYKOB.

14.  KoHcTpyupoBaHHE IPOCTEHIIErO FEHEPATOpa.

15.  U3yuenue cBOMCTB M300pakeHUs B JTUH3AX.

TEMATHYECKOE INTAHUPOBAHHUE.

7 knacc

(68 gacos, 2 yaca B HEJCIIIO)

I. Brenenue (3 u)

II. [lepBoHayaibHBIE CBEICHUS O CTPOCHHUH BelllecTBa. (6 4acoB.)
II1. BzaumoneiictBue Tei. (21 vac.)

IV JlaBrienue TBepbIX T, )KUJIKOCTEN U ra3oB. (23 Jac)

V. Pa6oTa u MmomHOCTh. DHeprus. (15 yacos.)

8 Kiacc

(68 vacos, 2 yaca B HEJIEITIO)

I. TermoBeie siBeHUS (24 vaca)

II. DnexTpuueckue BICHUS U 3JIEKTPOMarHuTHbIE ABJIeHus (344aca)
I11. CBeroBsie siBnenus. (10 gacos)

9 knacc

(99 uvacos, 3 yaca B HEIEITIO)

I. 3axoHbI B3auMOIeHCTBHS M IBYOKEHHS Tell. (394.)
II. Mexannyeckue kojiebaHusi U BOJIHBL. 3BYK. (154.)
I1l. DnexTpomarHuTHele sABIeHUs. (224.)

[ V. Crpoenue aroma u atoMHOTO sijipa (234.)
HUTOTI'O 235 yacoB



