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PabGouass mnporpamma paspaboTraHa B COOTBETCTBUM C HOPMATHBHO-IIPABOBBIMU
JOKYMEHTAMM:

1. ®enepanphblii 3akoH «O0 0b6pa3oBanuu B Poccuiickoit ®enepanum» ot 29.12.2012
N 273-®3 (pex. ot 12.05.2019r.)

2. ®enepalibHbIl TOCYIapCTBEHHBIN 00pa30BaTeIbHBIM CTaHJAPT OCHOBHOTO OOLIETO
oOpa3oBaHus, yTBepxAeHHbIA I[lprkazom MunHuctepcTBa o0pa3oBaHMsI U HAayKH
Poccuiickoit ®enepanun ot 17.12.2010 Ne 1897 «O6 yTBepkIeHHH U BBEIECHUU B
neictBue  (enepanbHOrO0  rOCYJAapCTBEHHOTO  00pa3oBaTENIbHOIO  CTaHJapTa
OCHOBHOTO 00111eT0 00pazoBanus» (peaakuus ot 31 gexadps 2015 r. No 1577)

3. CanlluH 2.4.2.2821-10 «CanuTapHO-314A€MHUOJIOTHYECKHEe TPeOOBaHUS K YCIOBUSIM
U opraHu3ainuu oOydeHus B 0OI1e00pa30BaATENbHBIX YUPEKICHUAX» (YTBEPKICHBI
NOCTAaHOBJIEHUEM [JIaBHOTO TOCYJAapCTBEHHOIO CaHMTapHOro Bpauya P® ot 29
nekadbps 2010r. Nel89, 3zapeructpupoBanubiM B Muntocte Poccun 3 mapra 2011r.,
peructpaiiioHHbli HoMep 1993 ¢ uU3MEHEHUAMU U JOMOJHEHUAMHU OT 29 uIOHS
2011r., 25 nexabps 2013r., 24 Hosi6pst 2015r1.)

4. OcHoOBHOI 00pa3oBaTeILHON MpOTpaMMbl cpeaHero obimiero oobpaszoanus ['BOY
COIII c. JleBne3epKkrHO

OO6pazoBaTenbHbIN MPOIECC 00ECIeYNBAETCS YYCOHMKAMU, BXOJAIIMMU B JIEHUCTBYIOIIMIA
dbenepanbHBIN IEpeUYeHb YUSOHHUKOB.

[lepedeHb y4eOHMKOB €XKETOAHO YTBEPKIAETCSA MPUKA30M JTUPEKTOPA T10 IIKOJIE.

IVIINIHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA «®U3UKA»

BbInyCKHUK HAY4YHUTCH:

e co0OmoaaTh npaBuia 0€30MaCHOCTH U OXpaHbl TpyJa Hpu paboTe ¢ yyeOHbIM U J1a00paTOPHBIM
00opyZI0BaHuEM;

® [IOHMMAaTh CMBICI OCHOBHBIX (DU3MYECKMX TEPMHUHOB: (pu3HuecKoe Teno, GU3NUECKOe SIBICHUE,
¢bu3nyeckas BeIUYMHA, €IUHUIIBI U3MEPEHMS;

® pacrno3HaBaTh MpPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh MPU TMOMOUIM (U3NYECKUX METOIOB;
AQHAJIM3UPOBATh OTHAEIBHBIC JTallbl IIPOBEIEHUS HCCIEAOBAHUN M HHTEPIPETUPOBATh PE3YIbTAThI
HaOJI0IEHUH U OTIBITOB;

® CTaBUTh OIBITHI 10 UCCIEIOBAHUIO (PU3UUECKUX SBICHUA WM (PU3MUECKUX CBOUCTB Ten Oe3

UCTOJb30BAHUS TPSAMBIX HU3MEpeHuil; mpu d3ToM (opMylIHpoBaTh Mmpoliemy/3anady y4eOHOro



OKCIEPUMEHTA; COOHMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO OOOpYIOBaHUS; TPOBOJUTH OIBIT U
(bopMynHpOBaTh BHIBOIBI.

[pumeuanue. Ilpu npoBeseHun ucciaenoBaHus (GU3NYECKUX SIBICHUN W3MEPHUTENbHbIE MPUOOPHI
WCTOJB3YIOTCS JIMIIb KaK JaTYMKH H3MEpeHus (M3MYECKHX BEIMYUH. 3alicH TOKa3aHWUH MpSMBIX
M3MEpPEHUH B 3TOM cllydae He TpeOyeTcs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MIOJIyYEHUU HAaydYHOU HHpopManuu;

® IIPOBOJAUTH IPSIMbIE U3MEPEHUS (PU3NYECKUX BEIMUUH: BPEMsI, paCCTOSIHUE, Macca Tella, 00beM,
CWia, TeMmIlepaTypa, arMoc(epHOe JaBlieHuE, BIAKHOCTb BO3[yXa, HANpsKEHUE, Ccujla TOKa,
pamuanoHHbI (oH (C WCMONB30BaHUEM JO3UMETPa); TMPU STOM BBHIOMPATH ONTHUMAJIBHBIN CHOCOO
M3MEPEHUS U UCMOJIb30BaTh IPOCTENUIINE METO bl OLICHKU NOTPEIIHOCTEN U3MEPEHUN.

IIpumeuanue. Jlrobass yueOHas mporpaMmMa JOJDKHA OOecredrBaTh OBJIAJCHHE MPSIMBIMU
M3MEpPEHUSIMU BCEX MEPEUNCIICHHBIX (PU3NUECKUX BEIUYHUH.

® TIPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYMH C HCIOJB30BAHHUEM MPSIMBIX
W3MEpEHUI: MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3yJbTAThl MOJTYYEHHOIN 3aBUCUMOCTH
(bu3NyecKuX BEIMYHH B BHJI€ TaOIUI U rpa(UKOB, AeaTh BBIBOJIBI [0 pe3yJabTaTaM HCCIEI0BAHNUS;

® [POBOJUTH KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BEJIWYUH: TPHU BHINOJHEHUH HW3MEpPEHUI
coOuparh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEIysl MPEII0KEHHOW WHCTPYKIMH, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI ¥ aHATU3UPOBATh MOJYyYCHHBIE PE3YNIbTATHI C YIETOM 3aJaHHON TOYHOCTU U3MEPECHHU;

® AQHAIM3UPOBATh CHUTyallUM IPAaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HHX
MIPOSIBJICHNE U3YYEHHBIX (M3UYECKUX SBJICHUM MM 3aKOHOMEPHOCTEH M MPUMEHATh UMEIOIINECs 3HAHUSA
I71A MX OOBSICHEHHS

® [IOHMMATh NPUHLMIIBI JCHCTBUS MAallIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHS HUX
0€30I1aCHOT'0 MCII0JIb30BaHMsI B IOBCEHEBHOM KU3HM;

® CIIOJIb30BaTh IPU BBINOJHEHUM Y4EOHBIX 3aJad HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy o
(bu3nYecKuX ABJICHUSX, CIIPABOYHbIE MaTepHUallbl, pecypchl IHTepHeT.

BpIyCKHHUK MOJIy4YUT BO3MOKHOCTD HAYYHMThCSH:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIE008aAHUL, POlb PUIUKU 8 pacuuperuy npeocmasienuti 0o
OKpYyJfcaioujem mupe u ee 8K1ao 8 yayuuieHue Kaiecmea HCUsHu,

® UCNONBL306AMb NpUEMbl NOCMPOEHUSs  Qu3udecKux Mmooeneu, NoucKka u QOopMYIUPoOsKU
00KA3amenbCme  8blOGUHYMbBIX — 2UNOmMe3 U  Meopemuyeckux 6bl80008 HA OCHOGe IMNUPUYECKU
VCMAHOBNEHHBIX PaKmMos;

® (CpasHusamv MOYHOCMb UIMEPEHUs DUUYECKUX GeIUYUH NO GelUUUHE UX OMHOCUMENTbHOU
nozpewHocmu npu NPo8eoeHUlU NPAMbIX U3MEPEHUl,

® CAMOCMOAMENbHO NPOBOOUMb KOCEEHHblE USMEPEeHUS U UCCIe008AHUA PUIUYECKUX BENUUUH C
UCNONbL308AHUEM PAZTUYHBIX CNOCOD08 U3MEPEHUs PUIUYECKUX GeTUUUH, 8bIOUPAMb CPeOCmed UsMepeHUs

€ yuemom Heobxo0UMOol MOYHOCMU U3MepeHUll, 000CHOBbIBAMDb 8bIOOP CROCOOA UMEPeHUsl, A0eKBAMHO20



nOCMagenHoll 3adaye, nNPoeoOUMb OYEHKY O0CHOBEPHOCIU NOLYYEHHBIX PE3YIbMamos;

® BOCNpUHUMAMb UHGOPMAYUIO DUULECKO20 COOEPAHCAHUSL 8 HAYUHO-NONYIAPHOU Aumepamype u
cpeocmeax maccosol uHgopmayul, Kpumuiecku oyeHusams NOJIYYEHHVIO UHDOPMAaYUulo, aHaIu3upys ee
cooepoicanue u OaHHbvle 00 UCMOYHUKe UHDOpMayulL,

® c030asamv cOOCMEEHHble NUCbMEHHbLE U YCIHblE COOOWEHUsL O PUBUYECKUX ABTIEHUAX HA OCHOBE
HEeCKONIbKUX ~UCMOYHUKOS UHDOpMAyUul, CONPOBONCOAMsb BbICMYNIeHUe Hnpe3eHmayueli, y4umoleas
0CcobeHHOCMU AYOUMOPUU C8EPCMHUKOS.

Mexannuyeckue siBJCHUS

BbIyCKHUK HAYYUTCSH:

® pacro3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBSICHATH Ha OCHOBE MMEIOIIUXCS 3HAHUM OCHOBHBIC
CBOWMCTBAa WJM YCIOBUSA MPOTEKAHUS OTHUX SBICHUN: PAaBHOMEPHOE W HEPABHOMEPHOE [IBHIKEHUE,
PaBHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJMHENHOE JBUKEHUE, OTHOCHUTEIBHOCTh MEXaHUYECKOTO
JBKEHUSI, CBOOOTHOE Ta/ICHHE Tell, PABHOMEPHOE JIBIXKCHHUE TI0 OKPY)>KHOCTH, UHEPIIHS, B3aUMOICHCTBHE
TeJl, pEaKTUBHOE JIBIDKCHUE, TTepeiada aBJIeHUs TBEPIbIMU TEJIaMU, KUIKOCTSIMHU U ra3aMu, atMochepHoe
JABJICHUE, TUIABaHUE TEJ, PABHOBECHE TBEPHABIX TEJI, HMEIONIMX 3aKPEIUICHHYK) OCh BpalleHUs,
KoJiebaTenbHOE ABM)KEHNE, PE30HAHC, BOJTHOBOE JIBU)KEHUE (3BYK);

® ONHUCHIBATh HM3YUYCHHBIE CBOMCTBA TEI W MEXaHUYECKHE SBJICHHS, HCIOIB3Ys (PU3MUECKHE
BEJIMYMHBI: MyTh, IMEpEeMEIleHUEe, CKOPOCTh, YCKOpPEHHE, Mepuoj oOpalleHus, Macca Tela, MIOTHOCTh
BEIIECTBA, cuja (CHa TSDKECTH, CUjla YIIPYTrOCTH, CUJIa TPEHHUs), JaBJICHHUE, UMITYJIbC Tela, KHHETHYecKas
SHeprusi, NOTEHLHUaJIbHAs JHEpPrus, MexaHudeckas palboTa, MexaHuueckas wmoiHocTh, KIIJ[ mnpu
COBEpIICHUH PabOThl C KCIOJb30BAHHEM IMPOCTOr0 MEXaHW3Ma, CHUjla TPEHUs, aMIUIUTYy[a, MEpUoi H
yacToTa KoJieOaHW, JUIMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEHHs; NpU ONHCAHUU IPABHIIBHO
TPakTOBaTh (PU3UYECKHUI CMBICI HCIOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYCHHs] W EAUHHULIBI HU3MEpEeHUs,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMYUHAMU, BBIUUCISATD
3HaYeHUE (PU3NYECKON BETMUUHBI;

® aHANM3HPOBATh CBOMCTBA TEJ, MEXaHMYECKHUE SBJICHHS U TMPOIECCHI, UCHOIb3Ys (U3HuecKue
3aKOHBI: 3aKOH COXPAHEHHUsS HHEPruM, 3aKOH BCEMUPHOTO TITOTEHUs, MPUHLMI CYNEPHO3ULUN CHII
(maxoxnenue pasHozeictByromieii cunbl), I, II u III 3akonsr HploTOHa, 3aKOH COXpaHEHHUS HMITYJbCa,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; Mpu TOM paziiNyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTH4YECKOE BBIPAKEHHUE;

® pa3nIuyaTh OCHOBHBIE MPHU3HAKH HW3YYEHHBIX (PU3NYECKUX MOJEJei: MaTepuanbHas TOYKa,
MHEpLMAIbHAas CUCTEMA OTCYETA;

e pemaTh 3aJayd, HUCIMOJB3YS (U3NYECKHE 3aKOHBI (3aKOH COXpAaHEHHUS DHEPIUH, 3aKOH
BCEMUPHOIO TATOTeHUs, npuHuun cyneprno3uuuu cwi, [, II u III 3axkonsl HeroTOHA, 3aKOH COXpaHEHMS
uMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (GOpMysbl, CBS3bIBAIOIINE (PUINIESCKHE

BCIIMYHHBI (HyTB, CKOPOCTh, YCKOPCHHUEC, MaCCa TECJIad, INIOTHOCTh BCIICCTBA, CUJId, NABJICHUC, UMITYJIbLC TCJIA,



KMHETUYECKas SHEPTHsl, MOTSHIMAIbHAS SHEPTHs, MEXaHHUYeCKasl padoTa, MexaHu4eckas MOITHOCTh, KIT/]
MIPOCTOTO0 MEXaHW3Ma, CHJIa TPEHHUS CKOIBKEHUs, KOA((OUIIMEHT TPEHHS, aMILUTUTY/Ia, IEPUOJ U 4acToTa
KoJjeOaHui, NJIMHA BOJHBI M CKOPOCTH €€ pAaclpOCTpPaHCHHs): HAa OCHOBE aHaIW3a YCJIOBHS 3a/laud
3aIHMCHIBATh KPATKOE YCIOBHE, BBIICIITh (PU3MUECKUE BETUYHUHBI, 3aKOHBI U (POPMYITBI, HEOOXOIUMBIC JIJIS
€¢ peIICHHS, TPOBOJUTh PACUYCTHl W OICHUBATH PEATBHOCTHh TOJYYCHHOTO 3HAYCHUS (U3HUYCCKOU
BEITUYHHEI.

BhINyCKHUK MOJTYyYUT BO3MOKHOCTh HAYUYHThCS:

® UCNOIBL306aMb 3HAHUA O MEXAHUYECKUX SGNEeHUSX 6 NOBCEOHE8HOU JCU3HU Osl obecneyeHus
bezonacnocmu npu oopawjeHuu ¢ npudbOPAMU U MEeXHUYECKUMU YCMPOUCMBAMU, OISl COXPAHEHUS 300P08bs
U cobnooeHuss HOPM IKONOSUYECKO20 NO0BeOeHUsl 6 OKpydcarowel cpede;, NpPUBOOUMb NpUMepbl
NPAKMUYECKO20 UCNONIb308AHUA (DUIULECKUX 3HAHUL O MEXAHUYEeCKUX SGNeHUAX U (QU3UYEeCKUX 3AKOHAX;
npumepvl  UCNONb308AHUSL  80300HOBNAEMbIX  UCMOYHUKO8 JdHEpeUU, IKOLOSUYECKUX NOCIe0CmBUl
UCCIe008aHUSL KOCMUYECKO20 NPOCMPAHCIE,

® pazuuamv SpaHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Oujull xapakmep
@PYHOAMEHMATLHBIX 3AKOHO8 (3AKOH COXPAHEHUs MEeXAHU4YeCKOU 3Hep2uu, 3aKOH COXPAHEeHUsl UMNYIbCd,
3aKOH 8CEMUPHO20 MA0MEHUS) U O02PAHUYEHHOCMb UCNONb308AHUS YACMHBIX 3aKOH08 (3axon IVKa,
Apxumeoa u op.);

® HAX00UMb A0EK8AMHYI0 NPeOlOAHCEHHOU 3a0aye Pu3uLecKyro Mooelb, paspeuams npooiemy KaxK
HA OCHO8E UMeIOWUXCA 3HAHULL NO MEXAHUKe C UCNONIb308AHUEM MAMeMAmu4ecKko2o annapama, maxk u npu
NOMOWU MEMO008 OYEHKU.

TenioBble sIBJICHUA

BbINMyCKHUK HAYYHUTCS:

® pacIliO3HaBaTh TEIUIOBBIE SIBJICHHUS W OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHWM OCHOBHBIE
CBOMCTBA WJIM yCIOBUS MPOTEKAaHUs STUX sBJICHUN: nuddy3usi, u3MeHeHre 00beMa TeJl MpPU HarpeBaHUU
(oxyaxxaeHun), OoJbIIasi COKUMAaEMOCTh T'a30B, Majiasi CAKUMAEMOCTD JKUIKOCTEH U TBEPBIX TEII; TEILIOBOE
paBHOBECHE, HCIApeHHe, KOHJACHCAIUs, IUIABJICHHE, KPUCTAIIM3AIUs, KUIICHHE, BIAXXHOCTh BO3JyXa,
pas3nuuHble crmocoObl  TerJionepenayn (TErIONPOBOAHOCTh, KOHBEKIUS, H3JIy4€HHUE), arperaTHbIe
COCTOSIHUSI BEIIECTBA, MOTJIONICHUE SHEPTUU MPU UCTIAPEHUH KUIKOCTH U BbIJICJICHHE €€ P KOHICHCALUU
napa, 3aBUCUMOCTb TeMIIepaTyphl KUTIEHUS OT JaBJICHUS;

® OMKCHIBATh U3YYCHHBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCTIOIB3Yd (PU3NUECKHE BETUUHHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS SHEPTHUsl, TEMIEepaTypa, yAelbHas TEIUIOEMKOCTh BEIIEeCTBA, yAelbHAs
TEIIOTa IJIaBJICHHUS, yJeNbHAas TeIIoTa MapooOpa3oBaHus, V/eNbHAas TEMJIOTa CrOpaHUs TOIJIUBA,
KO3 (GUIIMEHT TOJE3HOTO JAEWCTBUS TEIUIOBOTO JBHTraTeNs; NpU ONMUCAHWM TPABUIBHO TPAaKTOBATh
(Gu3MYECKUN CMBICT HCIMOJB3YEMBIX BEIWYMH, UX OOO3HAYCHHWS W EJAUHUIBI W3MEpPEHUs, HAXOIHUTh
(hopMyITbl, CBA3BIBANOIINE TAHHYIO (DU3MUECKYIO BEIMYUHY C JPYTUMU BEIMYUHAMU, BEIYUCISITH 3HAYCHHUE

(bu3MUECKON BEIUYUHBL;



® aHaNM3MPOBATHh CBOMCTBAa TeJN, TEIUIOBBIC SIBICHHUS U TMPOLECCHI, HCIIOJIb3Yys OCHOBHBIC
MIOJIOKEHHSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOSHHH BEIIECTBA M 3aKOH COXPAHEHUS SHEPTHH;

® pa3MYaTh OCHOBHBIC MPU3HAKH U3YUYECHHBIX (PU3NYCCKUX MOJEICH CTPOCHUS Ira30B, JKHUIKOCTEH
Y TBEPJBIX TEIL;

® TPUBOJUTH TPUMEPHI TPAKTUYECKOTO WCIOIb30BaHUS (U3NUYSCKUX 3HAHHA O TEIUIOBBIX
SIBJICHUSIX;

e pemaTth 3aJa4M, UCIOJB3YSI 3aKOH COXPAHEHHs SHEPTrUU B TEIUIOBBIX MpoIlleccax U (OPMYIIBI,
CBSI3bIBAIOIIME (DM3NYECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATypa, YHAENbHAas TEIUIOEMKOCTh
BEIIECTBA, yJeNbHAs TEIUIOTa IUIABJICHUS, YAEIbHAas TeIyIoTa MapooOpa3oBaHWs, yJelbHAs TEIoTa
CTOpaHUs TOIUTMBA, KOA(P(PUIMEHT MOJE3HOTO MEHCTBHS TEIUIOBOTO [IBUTATEINs): Ha OCHOBE aHaIHM3a
YCIIOBHUS 3a7]aud 3alUCHIBATh KPATKOE YCIIOBHE, BBIACIATH (PU3NUCCKUEC BEITUYHHBI, 3aKOHBI U (POPMYIIHI,
HEOOXOMMBIE JJISl €€ PEIICHHUs, MPOBOJUTH PACUETHl M OIIEHUBATh PEATHHOCTh MOJYYEHHOTO 3HAUYCHUS
(hbM3UYECKOI BETMYHUHEI.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306AMb 3HAHUS O MENI0BbIX SBIEHUAX 6 NOBCEOHEBHOU JHCUSHU Ol 0becneyeHus.
bezonacHocmu npu obpawjeHuu ¢ nNPUOOPAMU U MEXHUYECKUMU YCMPOUCMBAMU, OISl COXPAHEHUS 300P08bs
U COONOOeHUs HOPM IKOJLOSUYECKO20 NOBEOeHUsi 8 OKpyJcalowell cpeoe;, NpUsooums npumepbsl
9KONO2UYECKUX — nociedcmeull  pabomvl — Osueameneli  6HYMPEHHe20  C2OpAHUs,  Menai06blX U
2UOPOINEKMPOCMAHYULL,

® paziuuams panuybl NPUMEHUMOCU QUULECKUX 3AKOHO8, NOHUMAMb 6CeoOWUll Xapaxkmep
@PYHOAMEHMANbHBIX  (PU3UYECKUX 3AKOHO8 (3aKOH COXPAHEHUs 3Hepeul 6 Menaio8blx npoyeccax) u
02PAHUYEHHOCHb UCNOIb308AHUS YACTIHBIX 3AKOHO8,

® HAX00UMb A0eK8AMHYI0 NPeOlOAHCEHHOU 3a0aye Pu3ULecKyo MOOelb, paspeuams npooaIemy KaKk
HA OCHOBE UMEIWUXCS 3HAHULL O MENI0BbIX ABIEHUAX C UCNOIb308AHUEM MAMEMAMULECKO20 annapamad,
Max u npu NOMouU Memooo8 OYeHKU.

DJIeKTprYecKre U MATHUTHbBIE SIBJICHUS

BbInyCKHUK HAY4YUTCH:

® paCrO3HaBaTh DJICKTPOMATHUTHBIC SBJICHUS W OOBSCHATh HAa OCHOBE HWMCKOIIUXCS 3HAHUH
OCHOBHBIC CBOWCTBA WJIM YCIOBHS NPOTCKAHUS OTUX SIBIICHHWA: SJICKTPHU3AlMsi TeJ, B3aUMOJICHCTBUE
3apsAI0B, ANEKTPUYECKUI TOK U ero JeHCTBUS (TEIUIOBOE, XMMHYECKOe, MAarHUTHOE), B3aUMO/ICHCTBUE
MarHuToOB, JJICKTPOMAarHWTHAas WHAYKIUS, NEHCTBHE MAarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM M Ha
JIBUKYIIYIOCS 3apsOKEHHYIO 4YacTHIly, JEHCTBHE OJIEKTPHUYECKOro TOJii Ha 3apshKeHHYI0 YacTHILy,
AIIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHENHOE paclpoCTpaHeHHe CBETa, OTPAKEHUE U MPETOMIICHHUE CBETa,
JHMCTIEPCHUs CBETA.

® COCTaBIISITh CXEMBI AJIEKTPUUECKHX IENEeH ¢ MOCIe0BaTeIbHBIM U MapaJUIEIbHBIM COSTMHEHUEM

QJICMCHTOB, pas3jin4yasad YCIIOBHLIC 0003HAYCHHS DJIEMEHTOB QJICKTPUYICCKHUX Lenei (I/ICTO‘-IHI/IK TOKa, K04,



pE3UCTOP, PeoCTaT, JAMIIOUKa, aMIIEPMETP, BOJIBTMETD).

® JCIIOJIb30BATh OINTHYECKUE CXEMBbl IS TOCTPOCHHUS H300pakKeHUHl B IUIOCKOM 3€pKalie U
coOuparoleii JuH3e.

® OIMCHIBATh M3YYEHHBIC CBOMCTBA TEN M AJIEKTPOMArHUTHBIC SIBICHHUS, HCIOJB3YA (hU3NUECKHE
BEJIMYUHBI: JJCKTPUYECKUH  3apsi, CHJIa TOKAa, JJIEKTPHUECKOE HAMpSDKEHUE, DIIEKTPUYECKOe
COIIPOTHUBJICHUE, YACIHHOE COMPOTHBICHUE BEUIECTBA, padOTa 3JIEKTPUYECKOTO IOJIA, MOIIHOCTH TOKa,
(OKyCHOE pacCTOSHHE M ONTHYECKasl CHJa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI U
9YacTOTa CBETA; NMPU ONHCAHUM BEPHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIB3YeMBIX BEIWYHH, HX
00O3HaueHUsT W EAMHUIBI HM3MEPEHHs; HaXOIUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (U3UIECKYIO
BEJIIMYUHY C JPYTrUMH BEITHUNHAMH.

® aHaNM3MPOBATH CBOWCTBA TEJN, OIIEKTPOMArHUTHBIE SIBICHUS W TPOLECCHI, HCHOIb3Ys
¢u3nvecKkre 3aKOHBI: 3aKOH COXpPAaHEHHS DIIEKTPUYECKOTO 3apsjaa, 3akoH OMa JuIs ydacTKa IeNH, 3aKOH
Jxoynsa-JIeHnia, 3aKOH MPSAMOJHUHENHOTO paCIpOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH
MPEJIOMJICHUSI CBETAa; MPHU STOM pa3jnyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €Tr0 MaTeMaTHYecKoe
BEIpaKCHHE.

® MPUBOJIUTH  NPHUMEPHI  MPAKTHYECKOTO  WCIOJB30BaHHMS  (U3MYECKUX  3HAHUH O
AIIEKTPOMATHUTHBIX SBIICHUASX

® pemiaTth 3a7a4yM, UCTONB3Yys (pru3mueckue 3aKoHbI (3akoH OMa JUTs yuacTKa Iernu, 3akoH J[xoyis-
JleHna, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPaHEHHs CBETA, 3aKOH OTPaKCHUS CBETa, 3aKOH IMPEIOMIICHUS
cBera) U (GOPMYIIbI, CBS3bIBAIOIMNE (U3NUYECKHE BEIUYMHBI (CHJIA TOKA, AJIEKTPUYECKOE HAIpsHKEHUE,
AIIEKTPUYECKOE COMPOTHBIICHHE, Y/ACITHHOE COTPOTHUBICHHE BEMIECTBA, pab0OTa AIIEKTPUYECKOTO IIOJIS,
MOIITHOCTh TOKa, (DOKYCHOE PAcCTOSIHME W ONTHUYECKasi CHJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI W 4YacToTa cBeTa, (OpPMYJIBI pacyera dJIEKTPHUYECKOTO  COMPOTHUBICHHUS IIPH
MOCIIEIOBATEIbHOM M TapajUIeIbHOM COCIMHECHUH TPOBOJHHUKOB): Ha OCHOBE aHAM3a YCJIOBHS 33Jauu
3aIUCBIBATh KPATKOE YCIOBHE, BBIICIATh (PH3MUECKIE BEIIMYMHBI, 3aKOHBI 1 ()OPMYIIbI, HEOOXOIUMBIE ISt
€c peIIeHHs, IMPOBOJUTH pacueThl M OICHUBATh PEAILHOCTh TOJYYCHHOTO 3HAueHHs (Qu3HUecKon
BEJIMYUHBI.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb  3HAHUSL 00 JNEKMPOMACHUMHLIX SGNIEHUAX 6 MNOBCEOHEGHOU JCUSHU OIS
obecneyenust bOe3onacHocmu npu  00paweHuu ¢ NpuboOpamMu U MeXHUYeCKUMU ycmpoucmeamu, Ois
COXpaneHus 300p08bs U COONOOEHUS HOPM IKOJIO2UYECKO20 NOBEOeHUsl 8 OKpYcalouell cpede;, NPUsoOUmMs
npuUMepbl BIUSHUS TIEKMPOMASHUMHBIX U3TYYEHUL HA HCUBbLE OPSAHUZMBL,

® paziuuams panuybl NPUMEHUMOCMU QUULECKUX 3AKOHOS8, NOHUMAMb 6CeoOWuUll Xapaxkmep
QyHOaMEeHMANbHbIX  3AKOHO8  (3AKOH  COXPAHEHUs  JJIeKMPUYEecKo20 3apsaoa) U  02paHudeHHOCMb
UCNONb308AHUS YACMHBIX 3aKOH08 (3akon Oma ons yuacmka yenu, 3akoH Jocoyna-Jlenya u op.);

® UCNnolb3oeamsb npuemvbl nocmpoeHus d)uSMQQCKMX MO()QJZ@IZ, noucka u d)OpMyﬂMpO@KU



00KA3amenbCms  8blOGUHYMbBIX — 2UNOMe3 U  MeOpemuyeckux 6bl80008 HA OCHO8e IMAUPUYECKU
VCMAHOBNEHHBIX PaKmos;

®  HAXOOUMb A0EKBAMHYIO NPEONONHCEHHOU 3a0aue PUULECKVIO MOOelb, pazpeuams npooiemy Kaxk
Ha OCHOB€ UMEIOWUXCA 3HAHUL 00 I1eKMPOMASHUMHBIX S8NEHUSAX C UCHONb308AHUEM MAMEMAMu4ecKo2o
annapama, max u npu NOMOWU Memoo08 OYeHKU.

KBaHToBbBIE sIBJIEHUS

BbInycKHMK HAYYHTCSI:

® paCrO3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSCHATH HAa OCHOBE HMECIONIUXCS 3HAHMHA OCHOBHBIC
CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS STHX SBJICHHUI: €CTECTBEHHAS U MCKYCCTBCHHAS PaMOAKTUBHOCTD, O,
B- 1 y-u3iIyueHHsI, BOSHUKHOBEHHUE JIMHEHUYATOTO CIIEKTPa U3YUCHHUS aTOMa,;

® OIMMCHIBATh H3YYCHHBIC KBAHTOBBIC SIBICHHS, HCIOJIB3YS (U3NYECKHE BEIMYMHBI: MAcCCOBOE
YHCII0, 3apAA0BOE YHCIIO, TIEPUOJI TTOJTypaciaia, SHeprus (GOTOHOB; MPH ONMMCAHUH MTPABUIILHO TPAKTOBATh
(GU3NYECKUI CMBICT HCIOJIB3YEMBIX BEIMYHH, WX OO0O3HAYEHWS W CAWHUIBI HW3MEPEHHUsS; HaXOIWTh
(bopMyITbI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C APYTUMH BEJIMYMHAMH, BHIYUCIIATH 3HAUCHUE
(hbM3UYIECKON BEITUYHHBL;

e aHAJIM3HPOBATh KBAHTOBBIC SBJIICHUS, HCIOJIB3YS (DU3MUYCCKHE 3aKOHBI M TOCTYJAThl: 3aKOH
COXpaHEHHS SHEPIUH, 3aKOH COXPAHEHHsS JJICKTPUUECKOTO 3apsijia, 3aKOH COXPAHCHHs MAacCOBOTO 4HMCIIa,
3aKOHOMEPHOCTH W3JIY4YEHUS ¥ TIOTJIONICHUS CBETa aTOMOM, WpU OJTOM pa3jinyaTrh CIOBECHYIO
(bOopMYITHPOBKY 3aKOHA M €T0 MaTEMATHIECKOE BHIPAKCHHE;

® pa3iauyaTh OCHOBHBIC NMPHU3HAKU IUIAHETAPHOW MOJENM aToMa, HYKIOHHOW MOJEITH aTOMHOTO
Aapa;

® MPUBOJUTH MPUMEPHI TPOSBICHUS B NPHUPOJAEC U  IMPAKTHYECKOTO  HCIIOJIb30BAHHMS
PalMOaKTUBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKIIUH, CIEKTPAIbHOTO aHAIH3A.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306aAMb NOJYUEHHble 3HAHUSL 6 NOBCEOHEBHOU JICUHU NpU odpawjenuu ¢ npubopamu u
MEXHUYECKUMU YCIMPOUCMBAMU (CYEMYUK UOHUSUPYIOWUX Yacmuy, 003umMemp), OJisi COXPaAHeHUsl 300P06bsL
U coONI00eHUsL HOPM IKOJIO2UHECKO020 N0BeOeHUs 8 OKpYicaloujeli cpede,

® COOMHOCUMDb IHEPIUIO CB53U AMOMHBIX 0ep C 0eheKMOM MACChL,

® NPUBOOUMb NPUMEPHI GIUAHUS PAOUOAKMUBHBIX UZIYUEHUL HA JHCUBLLE OPSAHUZMbL, NOHUMAMb
NPUHYUN Oeticmeusi O03UMempa U pasiuiams YCio8us €20 UCHOb308aHUS,

® NOHUMaAmMb  IKOJIO2UYECKUEe NpobaeMbl,  BO3HUKAOWUE NPU  UCHOIL3OBAHUU — AMOMHbBIX
INEKMPOCMAHYUU, U RNYMU peuleHust dMmux npoodnemM, HePCneKmusbl UCHOAb308AHUSL YAPABILEMO20
MEePMOSIOePHO20 CUHMe3d.

DJIeMeHTBI ACTPOHOMMH

BbInycKHHK HAYYHTCSI:

¢ YKa3blBaTbh HA3BAHHUA TIJIAHCT ConHeuHoi CHUCTCMBI; pa3Jin4aTb OCHOBHBIC IIPU3HAKU CYTOYHOI'O



BpallIeHUs 3Be3THOTO HeOa, nBrkenws JIyasr, CONHIIA U TTAHET OTHOCUTEIILHO 3BE3/I;

® TIOHMMATh PA3JTHYHUS MEXK]Ty TEIMOIEHTPUICCKON U TEOIICHTPUIECKON CUCTEMaMH MUPA;

BhINyCKHUK MOJIYyYUT BO3MOKHOCTh HAYUYHThCS:

® yKazvieams 0OwUe CEOUCMBA U OMAUYUS NIAHEeM 3eMHOU 2PYNNbL U NIAHen-2UeAHMO8; MAIbIX
men Conneunou cucmembl U OONLUWUX NIAHEM, NOJIb308AMbC KAPMOU 36€30H020 Heba npu HAOII00EHUSX
368e30H020 Heba;

® pa3IUuaAmMb OCHOBHLIE XAPAKMEPUCUKU 38e€30 (pazmep, yeem, memnepamypa) COOMHOCUMDb
yeem 36e30bl C ee MmemMnepamypotu,

®  pasziuvantb 2unomesvl O npoucxoofcdeHuu Conneynoul cucmembl.

2. Conep:xkanue y4eOHOro mpeamera. @usmnka.
®duznyeckoe 00pa3oBaHHWE B OCHOBHOW IIKOJE oOecreurBaeT (OpMUPOBAHUE y OOYHaIOLIUXCS

MpPE/ICTaBICHU O Hay4HOM KapTMHE MHpa — BaXXHOTO pecypca HAay4YHO-TEXHHYECKOTO Iporpecca,
O3HAKOMJICHHE OOyJaromuxcsi ¢ (U3UYSCKUMH H aCTPOHOMHYECKUMHU SIBJICHHSIMH, OCHOBHBIMHU
MPUHIIAIIAMA ~ pa0OThl MEXaHW3MOB, BBICOKOTEXHOJIOTHYHBIX YCTPOWUCTB © TpHOOPOB, pa3BUTHE
KOMIIETEHITNI B PEIICHUH WHXEHEPHO-TEXHUUECKUX U HAyYHO-UCCIIEI0BATEILCKUX 3a/1a4.

OcBoenmne yueOHOro mnpeamera «®Pu3nMKa» HANOPaBIEHO Ha pa3BUTHE Yy OOydaroUuXcs
MPEJICTaBICHUM O CTPOEHHH, CBOWCTBAX, 3aKOHAX CYLIECTBOBAHUS M JABIKEHUS MaTepUM, Ha OCBOCHHUE
oOyyarouuMucs OO0IIUX 3aKOHOB M 3aKOHOMEPHOCTEM NPUPOIHBIX SIBICHUHN, CO3JaHHE YCIOBHM Ui
(hopMHUPOBaHUS UHTEIUIEKTYaJIbHBIX, TBOPUYECKHUX, TPAXKIAHCKUX, KOMMYHUKALMOHHBIX, THHOPMAITMOHHBIX
koMmriereHIuil. OOyyaromiyecs: OBJIaJCIOT HAYYHbIMM METOJAMU PEIICHUs Pa3IMYHBIX TEOPETHUYECKUX U
MPAKTUYECKUX 3aJ1a4, YMEHUSIMH (GOPMYIHPOBATH TUIOTE3bl, KOHCTPYUPOBAThH, TPOBOAUTH SKCIIEPUMEHTHI,
OIICHUBATh M aHAIM3UPOBAThH IOJIYUYECHHBIE PE3yJIbTaThl, CONOCTABIATh UX C OOBEKTHUBHBIMU pPEATHUSIMHU
KU3HU.

VYueOuslii mpeamer «Du3nka» crnocoOcTBYeT GOPMUPOBAHUIO Y 00YUAIOIIMXCS YMEHHUM 6e30macHo
UCII0JIb30BaTh JlaboparopHoe 00OpyAOBaHHE, MPOBOAUTH ECTECTBEHHO-HAy4YHbIE MCCIEIOBAaHUS H
SKCIEPUMEHTHI, aHAJIM3UPOBATh MOJIYYCHHBIE PE3YNbTaThl, MPEACTABIATh U HAYYHO apryMEHTUPOBAThH
MOJIy4YE€HHBIEC BHIBOBI.

N3yuenne mpenmera «®Pusuka» B yacTh (opMHpoBaHHS Yy OOy4yalOUIUXCS HAy4YHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJOB (HAOMIOJeHHE, W3MEPEHUEe, JKCIEPUMEHT,
MOJENUPOBAHUE), OCBOSHHS TPAKTHUECKOTO MPUMEHEHHUS HAYYHBIX 3HAaHUH (DU3UKH B )KU3HU OCHOBAHO Ha
MEXIpPEeIMETHBIX CBs3sX ¢ mpeameramu: «Marematuka», «UHbopmarukay, «Xumus», «buomorusy,
«["eorpadust», «komorus», «OCHOBBI O€30MACHOCTHU JKU3HEEATENbHOCTHY, «cTopusy, «Jlutepatypa» u
Ap.

PDu3uka ¥ PpU3NYecKHe MeTOAbI U3yYeHHs NPHPOIbI



dusznka — Hayka o npupojae. Omsudeckue Tena u sBneHus. Habmonenne u onucanue GuU3NIecKux
aBieHnid. dusnueckuii sxcriepuMeHT. MoienupoBaHue IBJICHUI 1 0ObEKTOB ITPUPOIBI.

DU3NYECKUE BEIUYUHBI U UX U3MEPEHUE. TOYHOCTh M MOTPEIIHOCTh U3MEPEHUNA. MexyHapoIHast
CHUCTEMA EUHHULI.

®u3nyecKre 3aKOHbl U 3aKkOHOMepHOCTH. Du3uka u TexHuka. Haydnbelii meton no3Hanus. Ponb
(¢u3HKN B JOPMUPOBAHUY €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexannuyeckue siBJeHUs

MexaHndeckoe  JBMKCHHE. MarepuasibHas TOYka Kak  MOJENHb  (U3MYCCKOro  Tea.
OTHOCHUTENBHOCTh MEXaHUuecKoro ABmxkeHus. Cucrema otrcuera. Ou3nyeckue BEIMYUHBI, HEOOXOIUMBIC
JUTSI OTIMCAHUS IBUXKEHUSI M B3aUMOCBSI3b MEXIY HUMH (IIyTh, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, BpeMs
NBIDKEHUs). PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE JBIKeHHEe. PaBHOMEpHOE NBMXEHHE 10
okpyxHocTu. [lepBrrit 3akoH Herotona u uneprus. Macca tena. [lnotHocTs BemectBa. Cuna. Enunuiibt
cuibl. Bropoit 3akon Herotona. Tpetwuii 3akoH Hetorona. CBoGoiHOE nasneHue ten. Cuna TshkecTu. 3aKoH
BceMUpHOro TsaroteHus. Cuna ympyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs. CBs3b MEXIy CHIION
TsDKECTH U Macco Tena. /lunamometp. PaBHoneiicTByromas cuia. Cuna TpeHus. TpeHue CKOIbKEHHUS.
Tpenue nokos. TpeHue B IpUpoJe U TEXHUKE.

Nmnynec. 3akoH coxpaHeHHs uMITyJabca. PeakTuBHOe jABIKeHHMe. MexaHnyeckas pabora.
Momnoctb. OnHeprus. I[lotreHuuanbHas W KuHeTHdeckas »dHeprus. [IpeBpamienue oAHOrO BHUAA
MEXaHMYECKOW PHEPTUHU B APYTroid. 3aKOH COXpPAHEHHMS MTOJTHOW MEXAaHUYECKOU SHEPTUH.

[IpocTeie MexaHM3MBI. YCJIOBHUS PAaBHOBECHsI TBEPAOrO TeENd, MMEIOLIEro 3aKpEIJIEHHYI0 OCh
NBWKEHUS. MoMeHT cwibl. [Jenmp msaoxcecmu mena. Peruar. PaBHOBecue cun Ha pelyare. Ppiuarum B
TeXHUKe, ObITy U mpupoje. [lonBmwxHble 1 HEMOABMKHBIE OJ0KU. PaBeHCTBO padoT mpu MCHOJIB30BaHUU
MPOCTBIX MEXaHU3MOB («30JI0TOE MPaBUJIO0 MeXaHUKW»). KoadduuneHnTt noneznoro neicTBus MexaHu3ma.

HaBnenue tBepAbix Ten. Eaununbr uaMepenust aapneHus. CrnocoObl M3MEHEHUS JaBJICHUS.
JaBnenue xuakocteil u razoB 3akoH Ilackamsa. [laBneHue >XKMAKOCTM HAa JHO MU CTEHKU COCYAA.
CooOmaromuecs cocynsl. Bec Bo3ayxa. ATmocdepHoe naBieHue. M3mepenne atMochEpHOTO aBICHHUS.
Oneir  Toppuuermnu.  bapomerp-anepoua. ATMocdepHOe JaBlI€HME Ha Pa3jIMYHBIX  BBICOTAX.
l'unpaBnuueckue MexaHu3Mbl (mpecc, Hacoc). JlaBneHue KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO.
Apxumenosa cuia. [1naBanue ten u cynos Bo3ayxornaBanue.

Mexannueckue konebanus. [lepuon, dyactora, ammnuTyaa konebanuii. Pesonanc. Mexanuueckue
BOJIHBI B OJIHOPOJIHBIX cpenax. /[nmHa BoiHBI. 3ByK Kak MEXaHMUYeCKas BOJIHA. ' pOMKOCTB M BBICOTA TOHA
3ByKa.

TenJioBbie siBJICHUS

CrpoeHue BemiecTBa. ATOMBI U MOJIEKY/bL. TemnoBoe ABMKEHHE aTOMOB U Moliekynl. uddysus B

razax, XHUIAKOCTAX H©W TBCPAbIX TCIax. BpOyHOGCKO@ osudicenue. BSaHMOHCﬁCTBHG (HpI/ITH)KCHI/IC n



OTTAJIKMBAaHHE) MOJIEKYJd. ArperaTHbleé COCTOSIHMSI BellecTBa. Pasnuuue B CTPOEHUMM TBEPIBIX TeEl,
YKUJIKOCTEN U Ta30B.

TemoBoe paBHOBecue. Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO Xa0TUYECKOTO JIBUKECHUS
gyactull. BHyTpenuss sHeprusa. PaboTa u Teronepenaya Kak cnocoObl M3MEHEHHsI BHYTPEHHEH SHEPrHH
tena. TermonpoBonHocTh. KonBekuus. Mzmydenwue. Ilpumeps! Teronepenadyd B NPHUPOJIE U TEXHHKE.
KonuuectBo TemnoTel. VYaenabHas TEMJIOEMKOCTb. YJelbHas TEIUIOTa CrOpaHHsl TOIUIMBA. 3aKOH
COXpAaHEHUs M TNPEBpPALICHHUS HHEPIMM B MEXAaHWYECKUMX M TEIUIOBBIX mnpoueccax. I[LiaBinenue wu
OTBEPJECBAHUE KPUCTAUIMUECKUX TeJ. YJelnbHas TeIUloTa IulaBlIeHMs. lcnapeHwe W KOHAEHCalus.
[Tornonienue sHEpPruy Npu MCIAPEHUN KUJIKOCTU W BBIIEICHUE €€ IpU KOoHJeHcauuu napa. Kumenwue.
3aBUCUMOCTb TEMIIEpPATyphbl KUIIEHUS OT JaBJ€HUS. Y IeJbHAas TEIIoTa MapooOpa30BaHUs U KOHJEHCALIUU.
Brnaxxnocts Bo3myxa. Pabora raza mpu pacumpenuu. [IpeoOpa3oBaHus >HEPruu B TEIJIOBBIX MaIllMHAX
(mapoBast TypOMHa, IBUTATENIb BHYTPEHHETO CTOPaHus, peakTUBHbIN aBuratens). K1l TeroBoit MammHeL.
Oxonocuueckue npodiemovl UCNONL308AHUSL MENT0BbIX MAULUH.

DJIeKTPOMArHUTHbIE SIBJIEHU S

Onexrpuszanus pusndeckux Tena. B3aumoneicTBue 3apsykeHHBIX Ted. JIBa pona 3JIeKTpUUYECKUX
3apsA10B. [[enrMMOCTh 3JEKTPUYECKOTO 3apsiia. DIEMEHTAPHBIN IEKTPUYECKUM 3apsaj. 3aKOH COXPAHEHMS
ANEKTPUYECKOro 3apsAna. [IpoBOJHMKHM, MOJYNPOBOJHHUKH M HM30JSATOPBl JIEKTPUYECTBA. DIEKTPOCKOIL.
DNeKTpUYECKOoe TOoJie KaK OCOOBIM BUI MaTepuu. Hanpsoicennocmsv snekmpuueckoeo nonis. JleicTBue
AIIEKTPUYECKOTO TOJII Ha JJeKTpuueckue 3apsabl. Kowodewcamop. OHepausi anekmpuuecko2o nois
KOHOeHcamopa.

DJIEKTpUYECKHl TOK. MICTOYHUKHU 3JIEKTPUYECKOTO TOKA. DJEKTpPUYECKas LeNb M €€ COCTaBHBIE
yacTd. HanpaBieHue u AeicTBUs 3JEKTPUUYECKOTO ToKa. HocuTenu 3ieKTpuyeckux 3apsAI0B B METallIax.
Cuna TOKa. DIJIEKTPUYECKOE HaNpsDKEHUE. OJIEKTPUYECKOE CONPOTUBIIEHUE IPOBOJHUKOB. EMHUIEI
CONIPOTHUBIICHHUSL.

3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHusa. 3akoH Owma uid  yyacTKa Lenu. YJelbHOE
conpotusiieHue. Peocrartel. [locnenoBarenpbHoe coenMHEHHE NPOBOIHUKOB. IlapainenbHoe coenuHeHue
MIPOBOIHUKOB.

PaGora osnekTpuueckoro MO MO TEPEeMEIICHUI0 AJIEKTPUYECKHX 3apsiioB. MOIIHOCTh
ANEKTPUUECKOTr0 ToKa. HarpeBaHue npoOBOAHMKOB 3JIEKTPUUYECKUM TOKOM. 3akoH /[[xoyns - JleHua.
DneKTpuYecKrue HarpeBaTeNlbHbIE H OCBETUTENbHBIE TPHOOPHI. KopoTkoe 3aMbIkaHue.

MarnutHoe mnozne. WMHaykuus MarHuTHOrO mnois. MarautHoe mose Toka. OmbIT Dpcrena.
MarsnuTHO€ T0Jie MOCTOSTHHBIX MAarHUTOB. MarHuTtHoe noje 3emMid. DJIeKTpOMarHuT. MarnuTHoe noje
KaTYyIIKU ¢ TOKOM. [IpumMeHeHune 3nekTpoMarauToB. /[elicTBre MarHUTHOTO MOJIsi HA MPOBOJHUK C TOKOM U
JOBIKYILYIOCS 3apspkeHHyro 4dactuny. Cuna Amnepa u cuna Jlopenya. In€KTpoJBHUrarenb. SIBieHue

BHCKTpOMaFHHTHOﬁ HHIAYKIOHA. OnbIThI @apaneﬂ.



OnekTpoMarHuTHele KojeOauus. Konebamenvuviti kowmyp. Inexmpocenepamop. Ilepemennulii
moxk. Tpancgopmamop. Tlepenada dMeKTPUIECKON YHEPTUU HA PACCTOSIHUE. DJIEKTPOMArHUTHBIC BOJIHBI U
uX CBOMCTBA. [Ipunyunst paduocesazu u meneguoenus. Bausnue s1ekmpomacHumnsbIx usiy4eHull Ha JHcugvle
Op2aHU3Mbl.

Ceer — anexrpomarHuTHas BoiHa. CKOpocTh cBeTa. VMICTOUHUKM CBeTa. 3aKOH MPSIMOJUHEHHOTO
pacnpocTpaHeHue CBEeTa. 3aKOH OTpakeHus cBera. [lmockoe 3epkano. 3akoH NpesomieHus cBeTa. JIMH3BL
@DOKyCHOE pacCTOSHUE M ONTHYEeCKas cuia JMH3bL I300pakeHue mnpeamera B 3€pKaje U JIMH3E.
Onmuueckue npubopwl. I'na3 xak ontuueckas cucrema. [lucnepcust cseta. Mumepgepenyus u oupparyus
ceema.

KBanToBbIe siBJIeHUs

Crtpoenue aromoB. [Inanerapnas moaens aroMa. KBaHTOBBIN XapakTep MOTJIONICHUS U UCTTyCKAHUS
cBeTa aroMaMu. JInHe4aTee CEeKTPHI.

Omnertel Pesepdopna.

CocraB atoMHOTO f1pa. [IpoToH, HEUTPOH M INEKTPOH. 3aKOH DUHIITEWHA O MPONOPLIUOHAIBHOCTH
Maccel W d3Hepruu. Jfegexm macc u duepeus ceasu amomuwvlx f0ep. PammoaktuBHOCTh. llepuon
nonypacnana. Anbpa-uznyderue. bema-uznyuenue. I'amma-uznydenue. SAnepueie peaknuu. Mcrounuku
sHepruu CosHLIa W 3Be3A. SaepHas 3Hepretuka. OIkonozuueckue npoobremvl pabomvl AMOMHBIX
anekmpocmanyutl. Jlo3umerpust. Bausnue paouoaxmusHvlx U3nyueHuUll Ha HCUgble OpeaHu3Mul.

Crtpoenue u 3BoJonus Beesiennoii

l'eouenTpruyeckass U TeTUOLIGHTpUUYECKass CUCTeMbl Mupa. dusnyeckas MpUpoja HEOECHBIX Tel
Conneunoil cuctremsl. [Ipoucxoxaenue CosHeuHou cuctembl. Puszmyeckas npupoja CoiaHIa U 3BE3.
Crpoenne Beenennoit. OBomonusa Beenennoid. ['munoresa bosbiioro B3pbiBa.

Tembl 1a00paTOPHBIX U MPAKTHYECKUX PadoT

JlaGoparopHble paboOThl (HE3aBUCUMO OT TEMATHUYECKON MPHUHAIIECKHOCTH) NENSTCS CIETYIOLUe
THUIIBIL:

1. TlpoBenenue mpsMbIX U3MEPEHUN HUZUUECKUX BETUUUH

2. PacdeT mo MOJYyYEHHBIM pe3ylbTaTaM MpPSIMbIX HM3MEPEHUN 3aBHCHUMOTO OT HHUX I[apamerpa
(KOCBEHHBIC U3MEPCHHS).

3. HaOmiogenue siBIeHUN W TMOCTAaHOBKA OMBITOB (HAa KAYeCTBEHHOM YpPOBHE) MO OOHApYKEHHIO
(hakTOpOB, BAUSIONINX HAa MPOTEKAHUE JAHHBIX SBICHUM.

4. HccnenoBaHWe 3aBUCUMOCTH OJHOM (PU3WYECKOW BEIMYUHBI OT JPYroil ¢ MpencTaBICHHEM
pe3ynbTaToB B BUAE rpaduka viIv TaOIHIIbL.

5. TlpoBepka 3aaHHBIX TPEANONOKEHUN (MpsiMble U3MepeHUsT (PU3NYECKUX BEIMYMH U CPAaBHEHUE
3aJJaHHBIX COOTHOIICHUI MEXIy HUMH).

6. 3HAKOMCTBO C TEXHHYECKUMH YCTpOﬁCTBaMH " UX KOHCTPYUPOBAHUC.



JIrob6as pabouast mporpamma JOJDKHA MPEAycMaTpUBaTh BBIOJIHEHHE JIAOOPATOPHBIX PabOT BCEX
yKa3aHHBIX TUIOB. BpIOOp TemaTuku u ymcia paboT KaKJIOro THIIA 3aBHCHUT OT OCOOEHHOCTEW paboueit
nporpaMmsl 1 Y MK.

HpOBe):[eHne MNPSAMBIX I/I3MepeHI/Iﬁ (1)n3nqec1cnx BCJIUYIHH

1. U3mepenue pa3mMepoB Tedl.

2. V3mepeHne pa3MepoB MabIX TeJl.

3. W3Mepenne Macchl Tena.

4. N3mepenue o0ObeMa Tena.

5. W3mepeHue cuibl.

6. M3mMepenHne BpeMeHU mporiecca, Ieproaa KojaeOaHui.
7. 3mepeHue TeMieparypsl.

8. M3mepenwne naBieHus BO3ayXa B OaNTOHE MO TIOPITHEM.
9. M3mepeHue CHITBI TOKA U €T0 PETYIHNPOBAHHE.

10.  V3mepeHue HaPsHKCHHUS.

11.  W3mepeHue yrioB NajeHUs U MPETOMIICHUS.

12. H3mepenue GpoKyCHOTO pacCTOSIHHS JIMH3HIL.

13.  H3mepeHue paanoakTUBHOTO (OHA.
Pacuer mo mosiyueHHbIM pe3y/bTAaTaM NPSAAIMbIX M3MePeHHil 3aBMCUMOI0 OT HHX MapaMeTrpa
(KOCBeHHBbIE M3MEpPeHNs)
1. VI3mepeHue MIOoTHOCTH BEUIECTBA TBEPIOIO Tea.
Omnpenenenue ko3P puIeHTa TPEHUS CKOTBLKCHUS.
Omnpenenenne KeCcTKOCTU MPYKUHBI.
Onpenenenre BHITAIKUBAIOIICH CUITBI, IEHCTBYIONIEH Ha MOTPY>KEHHOE B KUIKOCTD TEJO.
Omnpenenenre MOMEHTA CUJIBI.
N3mepenue ckopoCcTH paBHOMEPHOTO JIBUKEHHUSI.
W3mepenue cpeqHeil CKOpoCTH ABMKEHUS.

I/ISMepeHI/Ie YCKOPCHUA PaBHOYCKOPCHHOI'O ABUKCHUA.
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Omnpenenenue padOThl ¥ MOIIIHOCTH.

-
©

OnpeﬂeneHHe 4acTOTHI KOJIEOaHUH I'py3a Ha NPY>KHUHC U HUTH.

-
=

OnpeneHeHI/Ie OTHOCHUTEIbHON BIaKHOCTH.

-
no

OnpeneneHI/Ie KOJIHMYCCTBA TCIIJIOTHI.

-
w

Onpenenenue yneabHOU TEMIOEMKOCTH.

[
>

H3MepeHHe pa6OTI>I N MOIIHOCTH SJICKTPUYICCKOT'O TOKA.

-
o

H3MepeHHe COINMPOTHUBJICHUS.

o
o

OHpeHCHCHI/Ie OINTUYECKOMN CHUIIBbI JTUH3BI.

o
~

HccnegoBanue 3aBUCHMMOCTH BBITAJKHUBAIOMIEH CHIIBI OT o0beMa HOpr)I(CHHOﬁ qacTu OT



IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH M MACCHI TEJIA.

18.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH
OT IJIOLIAJH.

Ha0mnronenne siBjleHHI M MOCTAHOBKA ONBITOB (HA Ka4YeCTBEHHOM YPOBHE) 10 O0OHAPYKEHUIO
(pakTopoB, BJANAIOIIMX HA IPOTEKAHUE JAHHBIX SABJICHHUH

1. HaOnroneHue 3aBUCUMOCTH NepHoJa KojaeOaHui Ipy3a Ha HUTU OT JJIMHBI U HE3aBUCHUMOCTH OT
MAaCCBI.
Habnroienue 3aBucMOCTH Neprojia KojiebaHui rpy3a Ha MPYKUHE OT MacChl U )KECTKOCTH.
Habmtonenue 3aBUCHMOCTH JaBJI€HMsI ra3a 0T 00beMa U TEMIIEPATYPHI.
Habmroienne 3aBUCHMOCTH TEMIIEPATYPhl OCTHIBAIOIIEH BO/IBI OT BPEMEHH.
HccnenoBanue sBIICHNs B3aUMOJACHCTBUS KaTyIIKH C TOKOM U MarHuTa.
HccnenoBanue sBIICHUS 2JIEKTPOMarHUTHONW MHYKIUU.
Habmronenue siBiaeHMs OTpaK€HUS U MIPEIOMIICHUS CBETA.

HaGnronenue siBleHUs TUCTIEPCUN.
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OOHapyxeHue 3aBUCUMOCTH COTIPOTHRBIICHHUS ITPOBOJIHHUKA OT €T0 ITApaMEeTPOB U BEIIIECTBA.

10.  HccnemoBaHue 3aBUCHMOCTH Beca TeJa B )KHJIKOCTH OT 00beMa IMOTPY)KEHHOH YacTH.

11. HccnenoBanue 3aBUCUMOCTH OJTHOW (DU3UYECKON BEIUYHHBI OT APYrod ¢ MpeACTaBICHUEM
pe3ynbTaTOB B BUJIE TpaduiKa UIu TaOTUIIBL.

12. Hccnenosanume 3aBUCHUMOCTHA MacChl OT 00BeEMA.

13.  HccnemoBaHue 3aBUCHMOCTH TYTH OT BPEMEHHM NPH PAaBHOYCKOPEHHOM JIBWKEHUU O€3

Ha4aJIbHOUM CKOPOCTH.

14.  HUccnenoBaHue 3aBHCHUMOCTH CKOPOCTH OT BpPEMEHHM U IYTH IPH PaBHOYCKOPEHHOM
JIBUKCHUH.

15.  HccnenoBanue 3aBUCHUMOCTH CUJIbI TPEHHUS OT CHJIBI 1aBJICHUSI.

16.  HccnenoBanue 3aBUCUMOCTH JeOpMallii IPY>KUHBI OT CHIIBI.

17.  HccnenoBanue 3aBUCMMOCTH MEepHOJa KoJIeOaHU Tpy3a Ha HUTHU OT JUTHHBIL.

18.  HccnenmoBanue 3aBUCHUMOCTH MepHoJa KoyeOaHWl Tpy3a Ha MPYKHUHE OT KECTKOCTH H
MAacCHlI.

19.  HccnenoBaHue 3aBUCHMOCTH CUJIbI TOKA Y€pe3 MPOBOJIHUK OT HANIPSIKEHUS.

20.  HccnemoBaHue 3aBUCUMOCTH CHUJIBI TOKA Y€pe3 JIAaMITOUKY OT HAMPSIKEHHUS.

21.  HccnemoBaHue 3aBHCHUMOCTH YTiia MPEIOMJICHUS OT yIJia MajeHHUs.

IIpoBepka 3ajaHHBIX NPENNOJIOKeHHH (NMpsiMble H3MepeHHs (U3NYECKHUX BeJIUYMH H
CPaBHEHHE 32JJaHHBIX COOTHOIIEeHHMI Me:kny HuMmu). IIpoBepka rumores

1. IIpoBepka rumoTessl O JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJOMKA >KMJIKOCTH B TpyOKe OT
TEMIEPATYPHI.

2. HpOBepKa THUIIOTE3bI O HpHMOﬁ MMPOMNMOPHUOHAIIBHOCTH CKOPOCTHU IIpU PaBHOYCKOPCHHOM



JBYKEHUH MTPOHAEHHOMY ITYTH.

3. IIpoBepka rumoTe3bl: NpU MOCIEIOBATEIBHO BKIIOUCHHBIX JAMIIOYKH M MPOBOJHUKA WIN JABYX
IIPOBOJHUKOB HAIIPSKEHUS CKJIAJbIBATH HENb3s (MOXKHO).

4. IlpoBepka mpaBuiia CI0KEHHS TOKOB Ha JIBYX NapaJUIeIbHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMM U HX KOHCTPYHPOBaHUe

5. KoHctpynpoBaHnue HaKJIOHHOM TJIOCKOCTH ¢ 3aaHHbIM 3Hauenuem KIT/I.

6. KoHcTpynpoBaHue apeoMeTpa 1 UCIIBITAHHE €r0 paboTHI.

7. COopka 2JIeKTpUYECKON LIENH U U3MEPEHNUE CUIIbI TOKA B €€ PA3JIMYHBIX Y4aCTKaX.

8. COopka 2IIeKTpOMarHnuTa U UCTIBITAHUE €T0 ACHCTBHSL.

9. M3ydeHune >JIeKTPUIECKOTO ABUTATENS TOCTOSTHHOTO TOKa (HA MOJICIIH).

10.  KoncTpympoBaHHE dIIEKTPOABUTATEIIS.

11.  KoHcTpyupoBaHHE MOJIENH TEJIECKOTA.
12.  KoHcTpympoBaHHE MOJEIH JIOJKHU C 33IaHHON TPY30M0ITbEMHOCTHIO.
13.  OmeHka cBOEro 3peHHs H MoA00p OYKOB.

14.  KonctpyupoBaHHe MPOCTEHIIIETO FreHepaTopa.

15.  UM3yyenwue cBOWCTB N300pakeHUs B JTUH3AX.

TEMATHYECKOE IINTAHUPOBAHMUE.

7 xnacc

(68 gacos, 2 yaca B HEZIENIO)

I. Beenenue (3 u)

I1. [TepBoHauyanbHBIE CBEICHUSI O CTPOCHHH BeliecTBa. (6 4acoB.)
I11. BzaumopeiictBue Teim. (21 gac.)

IV JlaBnenue TBepabIX T, )KUIKOCTEH 1 Ta30B. (23 Jac)

V. Pab6ota u moutHoCTh. DHeprusl. (15 yacos.)

8 Kiacc

(68 gacos, 2 yaca B HEZIENIO)

I. TerumoBeie siBICHUS (24 Yaca)

II. DnexTpuyeckue sBIECHUS U NIEKTPOMarHUTHbIE sBieHus (344aca)
I11. CetoBsie siBieHus. (10 yacoB)

9 xnacc

(99 gacos, 3 yaca B HEZIENIO)

I. 3akoHbI B3auMOICHCTBUS U ABWOKCHUS Tell. (394.)
II. Mexanuyeckue konedanust U BOJIHBI. 3BYK. (154.)
I11. DnekTpomarHuTHbIE ABIEHUA. (224.)

I V. Crpoenue atomMa 1 aTOMHOTO sifpa (234.)
HUTOI'O 235 yacos
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