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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma no ¢usuke amns 7-9 kiaccoB OCHOBHOM HIKOJIBI pa3paboTaHa B COOTBETCTBUU:

1. ®enepanbusblii 3akoH oT 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O6 oOpazoBaHHM B

Poccuiickoit denepanun» (¢ u3M. u z1o1., BetyI. B cuiny ¢ 01.09.2020).
[Macmopt HanmoHaabHOTO MpoekTa «O0pazoBaHue» (yTB. mpe3uauyMom CoBeTa mpu

IIpesunente PD 1o ctparernyeckoMy pasBUTUIO U HALIMOHAJIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16)

I'ocynapctBennass mporpamma Poccuiickoit ®denepanun «Pa3Butue oOpazoBanus» (YTB.
[TocranoBnenuem IIpaButenbctBa PD ot 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «O6
YTBEPXKICHUM TIOCYJapCTBEHHOM mporpaMMmbsl  Poccuiickonn  @enepauuu  «PaszButue
0o0pa3oBaHUs.

[Tpodeccuonanpupiii crannapt «llemaror (memarormyeckasi AEATEIbHOCTh B JOUIKOJIBHOM,
HavyaJlbHOM OOIIEM, OCHOBHOM OOIIEeM, CpelHeM oO0mmeM o0pa3oBaHUM), (BOCIIUTATENb,
yuutenb)» (pen. ot 16.06.2019) (ITlpukaz MunuctepcTBa TpyJa U colranbHOM 3amuTsl PO ot

18 oktsa6psa 2013 1. Ne 5441, ¢ U3MEHEHUSAMH, BHECEHHBIMH NMPUKAa30M MUHHCTEpCTBA Tpyia U
corzamutel PO ot 25.12.2014 No 11151 u ot 5.08.2016 1. No 422h).

Meronndeckue PEKOMEHTalIu1 o CO3/1aHHUIO " (bYHKIIMOHUPOBAHUIO B
00111€00pa30BaTEIbHBIX OPraHU3alMIX, PACIOJI0KEHHBIX B CEIbCKOH MECTHOCTH M MaJbIX
ropojiax, IIEHTPOB 00Pa30BaHUS €CTECTBEHHO-HAYYHON U TEXHOJIOTHUECKON HANpaBIECHHOCTEH
(«Touka pocrtay) (YTBepKIEHBI pacropsiKeHueM MuHncrepcTaa IIPOCBEILCHUS
Poccuiickoit ®enepauun ot 12 suBapst 2021 r. Ne P-6)

[Iporpamma ocHoBHOrO o6mero oopasoBanus. Pusuka. 7 - 9 kmaccel (aBTopsl: A.B.

[Meppimkun, H.B. ®unonosuy, E.M. I'yrHuk). ®usnka. 7-9 kmaccel: padodre mporpaMmmsl /
coct. @50 E.H. Tuxonosa - 5-¢ u3a., nepepad.-M.: [Ipoda, 2015. — 400c.

[Tporpamma ompenesnsieT coaepkaHUe U CTPYKTYypy yd4eOHOro maTepHala, Mociel0BaTeIbHOCTb
€ro M3y4eHusi, MyTu GOpPMHUPOBAHUS CUCTEMbI 3HaHUH, YMEHUI U CIIOCOOOB JIEATEILHOCTH, Pa3BUTHS,
BOCIIMTAHUS U COLIMAIN3ALINN yUaIIUXCs,

[Ipennaraemas mporpaMma peaau3yeTcs ¢ HOMOIIbIO Y4eOHO-MeTouYecKuX KOMIUIEKTOB (YMK).

VYMK g1t kax10ro Kjiacca BKIIFOYAET:

Y‘-IGGHI/IK, 3aIaYHUK, MCTOAUYCCKUC MATCpHUAJIbl JJIS1 YUUTCIIA, CAMOCTOATCIbHBIC U KOHTPOJIbHBIC

paboThI, TeTpaab IJist JJAOOPATOPHBIX padoT;

HJ'IaHI/Ip}IIOTCH CJICayromue (1)0pr1 OpraHu3anuu yqe6H0ro mponecca:

(b poHTaNbHbIE; KOJIIEKTUBHBIE; IPYIIIOBbIE; paboTa B Nape; MHAUBUAYaJIbHbIE.

B npenoaaBaHuM NMpeamMeTa 6y,[[yT HCIOJIB30BATBHCA CIICAYIOINE TCXHOJIOIUU U MCTOABI:

JTMYHOCTHO-OPHUEHTUPOBAHHOE O0YYCHHE;

npoOaeMHoe oOydeHue; nudhepeHInpOBaHHOE

oOyueHmue;

TEXHOJIOTUU 06y‘-IeHI/ISI Ha OCHOBC PCIICHUA 3a1a4, MCTObI
WHJVBUIYaIbHOTO O0YUYECHHUS;

OcoOeHHOE 3HA4YEeHHE B MPENOAAaBaHMM (U3UKH MMEET MIKONBHBIA (PU3MYECKUH SKCIEPUMEHT, B
KOTOPBI BXOJAT JEMOHCTPALMOHHBIA SKCIIEPUMEHT U CAaMOCTOSTENIbHbIE JIAOOpPaTOpHbIE PaOOTHI
yUaIIuxcsi Ha OCHOBE HU(PPOBOU J1aOOPATOPHUH.

enpto n3ydeHuss GU3NKA B OCHOBHOM IIIKOJIC SIBJISICTCSI:
1) B HANpPaBJIEeHU U JTUYHOCTHOTO PA3BUTHSA

- BOCIIMTaAaHHUEC TOTOBHOCTHU O6yanOHII/IXC$I K CaMOpa3BUTHIO H CaMOO6pa3OBaHI/IIO Ha OCHOBC

MOTHBAIIUU K 00YUEHHUIO ¥ TIO3HAHUIO;



-(opMupoBaHUe LIEHHOCTH 30POBOTO U Oe30macHOro odpasa HU3HH, MPAaBUI HHAWBUAYAIBHOTO U
KOJUIEKTUBHOTO O€30I1aCHOr0 IOBEJIEHUS B YPE3BbIYANHBIX CHUTYaLMAX, YTPOXKAIOIIMUX KU3HU MU
3JI0pOBBIO JIIOZIEH, TpaBUJI MOBEICHUS HA TPAHCIIOPTE U Ha AOpOrax.

-BOCIIMTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HATH MPHUPOIY, HEOOXOAMMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUSl JOCTHKEHUM HAyKM M TEXHOJOTMH /Jii JaJbHEWIIEro pPa3BUTHSI 4YEIOBEUECKOI'O
o0111eCTBa;

-pa3BUTHE YBaXKEHHsS K TBOPIIAM HAyKd M TEXHHUKH; OTHOIIEHUS K (U3MKE KaK K DIEMEHTY
00111eYeI0BeUeCKOM KyIbTypHI;

2) B MeTanpeIMEeTHOM HANPAaBJIEHHWM OCBOCHHE 3HAHUH O MEXaHHUYECKUX, TEIUIOBBIX,
JIEKTPOMAarHUTHBIX U KBAaHTOBBIX SIBJICHMSX; BEJIMYMHAX, XapaKTEPU3YIOLIUX 3TU SBJICHUS; 3aKOHAX,
KOTOPbIM OHH TMOAYUHSIIOTCS; METOJaX HAy4YHOrO MO3HAaHUS NPUPOABI U (OPMUPOBAHHUS Ha STOU
OCHOBE TPEJICTABICHUHN 0 (PU3NUECKOM KapTHHE MUPA; OBJIAJICHIE YMEHUAMHU MTPOBOIUTH HAOIIOIEHUS
IPUPOJIHBIX SIBJICHUH, ONUCHIBATh W 0000IIATh pe3ybTaThl HAOJIOJEHUM, KCIIONB30BaTh IPOCTHIE
U3MEPUTENbHBIE TPHOOPHI TSI M3y4YeHHs (PU3UYECKUX SBICHUH; TPEICTABIATH PE3YJIbTaThI
HaOJII0IEHUH WM U3MEpPEHUH B BUE TaOMuUL, rpa)uKOB U BBIABIATH HA 3TOM OCHOBE 3MIIUPHUYECKHE
3aBUCUMOCTH; IIPUMEHATH MOJTYUYECHHBIE 3HAHUS JIs1 OOBACHEHHS Pa3HOOOPA3HBIX NPUPOAHBIX SABJICHHUH
U IIPOLIECCOB, IPUHIMIIOB JEHCTBUS BaKHEHIINX TEXHUYECKUX YCTPOUCTB, AJIS pelleHus (PU3NIeCKuX
3aJla4; Pa3BUTUE I103HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH B
nporecce pemeHus (QU3MYECKUX 3a4ad U BBINIOJHEHHS HKCIEPUMEHTAIBHBIX MCCIIEI0BaHMIA;
CHOCOOHOCTH K CaMOCTOSTEIbHOMY NPHOOPETEHHIO HOBBIX 3HAHMH MO (U3UKE B COOTBETCTBHUHU C
KU3HEHHBIMU IOTPEOHOCTSIMH U MHTEPECAMU;

- HUCNOJIb30BaTh  KOMIBIOTEPHBIE  TEXHOJIOTMM  JUII  peUleHHs  MH(QOPMALUOHHBIX U
KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3aJad, B TOM YHCIE: BBIYMCICHUE, HAIMCAHUE MHUCEM, COUYMHEHHI,
JIOKJIQI0B, pedepaToB, CO3AaHIE IPE3CHTAUN U JIp.;

IInanupyemMble pe3yJbTaThl 0CBOECHHS Y4eOHOTro nmpeamera «Duznkay.
JInyHOCTHBIMHM pe3yJbTaTaMu 00yueHUs! pu3uKe B 7-9 Kaccax sSBISIOTCS:

® C(i)OpMI/IpOBaHHOCTB MMO3HABATCJIbHBIX HWHTCPCCOB, HWHTCJUICKTYAJIbHBIX KW TBOPYCCKUX
CIIOCOOHOCTEH yJaluxcsi;

* yOeXIEeHHOCTh B BO3MOXXHOCTHU TIIO3HAHMUSA TPUPOJABI, B HEOOXOAMMOCTH pPa3yMHOTO
HNCITIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ HAayKH nu TEXHOJIOTUH JJISL I[aJIBHCﬁIHeFO Pa3sBUTUA
YeJIOBEYECKOro O0IIEeCTBa, YBaXKEHUE K TBOPLIAM HaYKH U TEXHHMKH, OTHOILIEHUE K (PU3HKE KaK
3JIEMEHTY OO0IIEeUYeI0BEYECKON KYIbTYPHI;

*  CaMOCTOSITEIBHOCTb B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHHIA;

* TOTOBHOCTb K BbIOOpPY KM3HEHHOI'O IyTH B COOTBETCTBHUH C COOCTBEHHBIMHU WMHTEpEecaMu MU
BO3MOXHOCTSIMU;

® MOTHUBaAUA O6pa3OBaT€JH)HOI71 JCATCIIbHOCTHU IIKOJBbHUKOB Ha OCHOBC JIMYHOCTHO
OpPUEHTHUPOBAHHOTO MOAX0/A;

* (opMupoBaHHE LEHHOCTHBIX OTHOIICHUH APYr K APYry, YYUTEIIO, aBTOpaM OTKPBITHH H
M300pETEHUH, pe3yJibTaTaM 00yUYeHHs.

*  MeTanpeaMeTHBIMH pe3yJbTaTaMu 00yueHus pusuke B 7-9 Knaccax sBISIFOTCS:

° OBJIAJACHUC HABBIKAMU CaAMOCTOSATCIBHOI'O HpI/IO6p€TCHI/I$I HOBBIX 3H21HI/II>1, opraHuzanvun
y4eOHOM JeSITeNbHOCTH, IOCTAHOBKH II€JIeH, IUJIAaHUPOBAaHUS, CAMOKOHTPOJII M OLIEHKH
pE3yNbTaTOB CBOEH NEATEIbHOCTH, YMEHHUSIMH MPEIBUIETH BO3MOXKHBIE PE3YyJbTaThl CBOUX
JIEHCTBHI;

° IIOHUMAaHHUEC paSJ'II/I‘-II/Iﬁ MCKIAY HCXOAHBIMH (1)aKTaMI/I 1 TUIIOTE3aMH JIsI UX 06L${CHCHI/I$I,
TEOPETUUYECKUMH MOJEISIMU UM peajbHbIMH OOBEKTAaMH, OBJAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU JCHCTBUAMHM Ha TMPUMEpPAX THUMOTE3 A OOBSICHEHHS HU3BECTHBIX (PAKTOB U



HKCIEPUMEHTAJIBLHON MPOBEPKH BBIIBUTAEMBIX THIIOTE3, pa3padOTKU TEOPETUUECKUX MOJeen
MPOLECCOB WM SIBJICHUM;

(dbopMupOoBaHHE YMEHHWI BOCIPHUHHMATbH, INepepadaThiBaTh U MPEIbSABIATH MHPOPMALUIO B
CIIOBECHOH, 00pa3HOH, CHMBOJIHMYECKOH QopMax, aHaIM3UpoBaTh U TepepadaThiBaTh
IIOJIYUYCHHYIO PIH(bOpMaL[I/IIO B COOTBCTCTBHHM C IIOCTAaBJICHHBIMHU 3aJadaMU, BbIACIATH
OCHOBHOC COJACPKAHUC IMPOYUTAHHOI'O TCKCTA, HAXOAWTb B HCM OTBCTHI Ha IOCTABJICHHBIC
BOIIPOCHI U U3JIaraTh €ro;

MPUOOPETEHNE OIbITa CaMOCTOSTENILHOTO TOWCKA, aHalu3a U oTOopa uHGOpMalUU C
HUCTIOJIb30BAHHUECM PA3JIMYHBIX HMCTOYHUKOB W HOBBIX I/IH(i)OpMaI_[I/IOHHBIX TEXHOJIOTUH JJISL
PCIICHMA IMO3HABATC/IbHBIX 3a/1a4;

pa3BUTHE MOHOJIOTMYECKOM M JMAJIOrMYECKOM peud, YMEHHs BbIPaKaTb CBOM MBICIH U
CHOCOOHOCTH BBICIYIINBATh COOECEIHHMKA, TOHUMATh €ro TOUYKY 3peHHs, MpU3HaBaTh MPaBO
JIPYyTOro 4ejioBeKa Ha HHOE MHEHHE;

OCBOCHHUE IPUEMOB JEHWCTBHM B HECTAHJAPTHBIX CHUTYalHUsX, OBIAJECHUE IBPUCTUYECKUMHU
METOJIaMHU pelIeHUs IpodIiem;

(¢hopMupoBaHNe YMEHUN pabOTaTh B IPYIINE C BHIMOJIHEHUEM Pa3IMUHBIX COIUANBHBIX POJeH,
MPEICTaBIATh U OTCTaUBATh CBOM B3IJISIIBI U yOEKACHHUS, BECTU TUCKYCCHUIO.

IIpenmeTHbIMHU pe3yabTaTaMu 00yueHHs pu3uKe B 7-9 Kiaccax siBJISIIOTCH:

(hopMUpOBaHHE TPEJCTABICHUN O 3aKOHOMEPHOH CBS3U U MMO3HABAEMOCTH SIBIICHUU TIPHUPOJIBI,
00 00OBEKTHBHOCTH HAay4YHOI'O 3HaHUS; O CHCTEMOOOpa3yroue poau (UMK ISl pa3BUTHS
JIPYTMX €CTECTBEHHBIX HAyK, TEXHMKHM M TEXHOJOTMW; HAay4HOIO MHMPOBO33PEHHUS KaK
pe3ynbTaTta M3y4eHHs OCHOB CTPOCHHSI MAaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (u3uku; [
3HaHHUS O TPHUPOJE BAKHEUIINX (U3MUYECKUX SIBICHUN OKPYXKAIOLIET0 MHUpa W TOHUMaHHE
cMBbIcTa GUBNYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b U3YUCHHBIX SBIICHUN;

(hopMupoBaHHE TIEPBOHAYATBHBIX TMPEJACTABICHUNA O (U3UUYECKON CYIIHOCTH SIBICHUU
MPUPOAbI (MEXaHUYECKUX, TEIUIOBBIX, AJEKTPOMArHUTHBIX U KBAaHTOBBIX), BHUJAX MaTepUu
(BemiecTBO U TOJIE), NBIKEHUN KaK CIOCcOo0e CYIIECTBOBAHHS MAaTEpUU; YCBOCHHE OCHOBHBIX
el MEXaHWKH, AaTOMHO-MOJIEKYJIIDHOTO YY€HHs O CTPOCHHMM BEIIECTBA, JJIEMEHTOB
JNEKTPOAMHAMHUKN M KBaHTOBOM (U3HMKHW; OBIAJCHHE TMOHATHHHBIM anmapatoM W
CHUMBOJIMYECKUM S3BIKOM (PH3HKH;

YMEHHUS TO0Jb30BAThCS METOJAMU HAy4YHOI'O HCCIEAOBAHUS SIBICHUW MPHUPOIbI, MPOBOIUTH
HAONIO/ICHUs, TUIAHUPOBAaTh M BBIMONHATH OJKCIEPUMEHTHI, 00pabaThiBaTh pPe3yIbTaThl
W3MEPEHUH, PEICTABIATh PE3YIbTAaThl H3MEPEHUH C TIOMOLIBIO Ta0IHIL, TPAPHUKOB U HOPMYII,
OOHapy’KUBaTh 3aBUCUMOCTH MEXAY (PU3NYECKHMMU BEIHMUYMHAMM, OOBSCHATH IONy4YCHHbIC
pe3yJbTaThl U A€JIaTh BBIBOJBI, OLIEHUBATH I'PAaHULbI TOIPEIIHOCTEN PE3yIbTATOB U3MEPEHUM;
0 yMeHHs MPUMEHATh TEOPETUUECKUE 3HAHMA MO (pU3MKe Ha NPAKTUKE, peliaTh GU3NYEecKue
3a/1a4M Ha IPUMEHEHHNE MTOTYYEHHBIX 3HAHUI;

YMEHHUSI ¥ HaBBIKM MPUMEHSTH MOJTYYCHHbIC 3HAHUS IS OOBSCHEHUS NMPUHLUIIOB ACHCTBUS
BOKHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOThl) MalIMH M MEXaHU3MOB, CPEICTB
MEePEIBIKEHUS U CBSI3H, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX TEXHOJIOTMYECKUX MPOLIECCOB,
pelieHus MpPaKTHUYECKUX 3ajad IOBCEIHEBHOM >KHU3HH, oOecredeHus O0e30MacHOCTH CBOEH
YKU3HH, PAlMOHAIBHOTO IPUPOJOINOJIB30BAHUS W OXPaHbl OKPYKAKOUIEH Cpenbl; BIUSHUA
TEXHUYECKUX YCTPOMCTB HA OKPYKAIOLLYIO CpELy;

0CO3HAHME BO3MOYKHBIX IPUYMH TEXHOTECHHBIX M 9KOJIOTUYECKHUX KaTacTpod.

OCO3HaHME HEOOXOJUMOCTH TMPHUMEHEHHsS JOCTIDKEHUM (U3MKM W TEeXHOJOTHH s
PalOHAIBHOTO IIPUPOIOIIONIB30BAHNS;

OBJIaJICHUE OCHOBaMH O€30MacHOT0 HCIOJNb30BAHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
3JIEKTPUUYECKUX U MAarHUTHBIX IOJIE€H, SJIEKTPOMATHUTHBIX U 3ByKOBBIX BOJH, €CTECTBEHHBIX U



MCKYCCTBEHHBIX MOHU3UPYIOUINX M3JIy4Ye€HHH BO M30€kaHWE UX BPEIHOT'O BO3JCHCTBHS Ha
OKPYKAIOIIyIO CPey U OPraHU3M YeJIOBEKa;

* (opmupoBaHue yOeXJeHHS B 3aKOHOMEPHOHM CBS3M M MO3HABAEMOCTHU SIBICHUH NMPUPOABI, B
O00BEKTHUBHOCTH HAYYHOTO 3HAHUS, B BHICOKOW IIEHHOCTH HayKH B PAa3BUTHUH MaTepUAIBbHOW U
JyXOBHOM KYJIBTYPBbI JIFOJIEH;

* pa3BUTHE TEOPETUYECKOI'O MBIIUICHHS Ha OCHOBE (DOPMUPOBAHUS YMEHMH yCTaHaBIMBATh
(dakThl, pa3nuyaTh MNPUYMHBI U CJIEJICTBHS, CTPOMTb MOJEIM M BBIIBUTATh THIIOTE3HI,
OTBICKMBAaTh W (HOPMYJTUPOBATh JIOKA3aTENbCTBA BBIABUHYTBHIX THUIIOTE3, BBIBOJUTH W3
HKCHEPUMEHTATIBHBIX (PAaKTOB U TEOPETHUECKUX MOJIeNIel (PU3NUeCKre 3aKOHBI;

* pa3BUTHE yYMEHHUs IUIAHUPOBATh B IOBCEJHEBHON JKU3HU CBOM JEHUCTBUS C NPHUMEHEHUEM
HOJYYEHHBIX 3HAHUHA 3aKOHOB MEXAHUKH, JIEKTPOJAMHAMHUKHU, TEPMOJAMHAMUKU M TEIUIOBBIX
SIBJICHUH C 1IETIbI0 COEPEKEHUS 37J0POBbS;

* (opmMupoBaHUE NPEICTABICHUNA O HEPAMOHATIHLHOM HCIOJB30BAaHUU IMPUPOJIHBIX PECYPCOB U
SHEpPIruH, 3arpsi3HEHUM OKPYXKAIOLIEH cpenbl Kak CIEJCTBHE HECOBEPIIEHCTBA MAIlMH U
MEXaHU3MOB.

* KOMMYHUKATHBHBIE YMEHHUS: TOKJIAIbIBATh O pPe3yjbTaTaX CBOETr0 MCCIENOBAHMs, YI1aCTBOBAThH
B TUCKYCCHH, KPaTKO U TOYHO OTBEYATh HAa BOMPOCHI, UCTIOIH30BaTh CIIPABOYHYIO JINTEPATYPY
U Ipyrue UCTOYHUKU HHPOpPMALUU. BBINYCKHMK HAYYHTCH:
co0roaTh MmpaBuiia 0€30MaCHOCTH U OXpaHbl TPyAa MpH paboTte ¢ yueOHbIM U Ja00paTOPHBIM
000pyT0OBaHHEM; TOHUMATh CMBICIT OCHOBHBIX (DU3MYECKUX TEPMUHOB: (PH3HUECKOE TEJO, GPU3NIECKOE

SBJICHUE,
¢du3nyeckas BeIMUMHA, €UHNULIBI U3MEPEHUS; pACIIO3HABATh MPOOJIEMbI, KOTOPhIE MOKHO PEIINUTh MPU
NOMOIIM (PU3UYECKHX METOJOB; AHAIM3MPOBATH OTICIIBHBIC JTAlbl MPOBEACHUS HCCIEIOBAHUN U
UHTEPIPETUPOBATh PE3YyJIbTaThl HAOJIOJEHUII M OIBITOB; CTABUTh OMNbBITHI [0 HCCIEIOBaHUIO
(bU3NYEeCKUX SIBICHUH W (U3NIECKUX CBOWMCTB TeN 0€3 MCIIONIb30BAaHUS TMPSIMBIX U3MEPEHHM; TPU
aToM (opMynHpoBaTh TpoOIeMy/3agady y4eOHOTO OKCIEPUMEHTa; COOMpaTh YCTAaHOBKY U3
MIPEIJI0KEHHOT0 000PY/I0BaHMsI; MPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.

[Tpumeuanue. Ilpu mpoBepeHNH UCClENOBaHUA (U3UUECKUX SIBICHUH H3MEpUTEIbHBIE TMPUOOPHI
UCTIONB3YIOTCSl JIMIIb KaK JAaTYMKH M3MEpeHUs] (U3NYECKUX BEIMUYMH. 3alHCH TOKa3aHUH TPSIMBIX
U3MEpEHUil B 3TOM ciydyae He TpeOyeTcsl. MOHMMATh POJb SKCIEPUMEHTa B IOJYYEHUU HAyYHOU
uHpopmanuu;

MIPOBOJIUTH TNPSIMBbIE U3MEPEHUs] (PU3NYECKUX BEIMYMH: BpPEMsI, pacCTOSIHHE, Macca Teya, 00beM,
Cuia, TeMIlepaTrypa, aTMOC(pEpHOE MaBJIEHUE, BIAXKHOCTb BO3/yXa, HaIpsDKEHHE, CUiIa TOKa,
paauanuoHHbId (OH (C KCMOJIB30BAaHUMEM JIO3UMETpPa); MPU 3TOM BBIOMpPATh ONTHUMAJIBHBIM CHOCOO
M3MEPEHHS U UCIIOIb30BaTh MPOCTEUIIINE METOIbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUH.

[Tpumeuanue. Jlrobas ydeOHas mporpaMma JOJDKHA OOECTeYMBATh OBJIAJICHHE MPSIMBIMU
U3MEPEHUSIMHU BCEX MEPEUUCICHHBIX (DU3MYECKUX BEIWYHMH. IPOBOJAUTH MCCIIEOBAaHUE 3aBHCUMOCTEH
(bu3NYECKUX BEIMYUH C UCIOJIH30BAaHUEM IPSIMbBIX U3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
bukcupoBaTh pe3yNnbTaThl MONYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAEC TaOIHI U
rpadukoB, AenaTh BBIBOJBI MO pe3yJbTaTaM HCCIENOBAHUS; MPOBOJIUTH KOCBEHHBIE H3MEPEHUS
¢u3nYecKUX BEJIMYUH: MPU BBIIOJHEHUHM H3MEPEHUH coOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys NpeayioKeHHON WHCTPYKIMU, BBIYUCIATh 3HAYCHUE BEJIMYMHBI U aHATM3UPOBATH MOJIyUYECHHBIE
pe3ysbTaThl C Y4E€TOM 3aJaHHOM TOYHOCTH HW3MEPEHUH; AaHAIU3MpPOBATh CHUTyallMd IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa, Y3HAaBaTh B HHUX IPOSBICHHE MU3yUYCHHBIX (PU3NUYECKUX SBICHUN WU
3aKOHOMEPHOCTEH M NPHUMEHATh UMEIOLIUECs 3HaHMA [l UX OOBSICHEHHS;, NMOHUMAaTh HPUHLUIIBI
JEUCTBUS MallliH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB, YCIOBUS UX
0€301acHOr0 HMCIMOJIb30BAaHUSI B TOBCEJHEBHOW XHM3HH; MCIIONB30BATh IMPH BBINIOJIHEHUH YYEOHBIX

3a7a4 HAyYHO-TIOMYJIIPHYIO JIUTEPATYPY O (PHU3HIECKIX
SBIICHUSX, CIIPAaBOYHBIE MaTepHalbl, pecypchl IHTepHeT.



BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

OCO3HABaTh IECHHOCTh HAYYHBIX UCCIICIOBAaHUM, POJIb PU3UKH B PACIIUPEHHUH MIPEICTABICHUN 00
OKpY’arollleM MHpE W €€ BKJIaJ B YIy4YIlIEHHUE KayecTBa KM3HH; UCIOIB30BaTh MPHUEMbI TIOCTPOCHUS
¢buznueckux Mojenel, mnoucka U (GOPMYIUPOBKH JOKA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U
TEOPETUYECKHUX BBIBOJIOB HA OCHOBE SMITMPHUECKH YCTAHOBJICHHBIX (DAKTOB;

CpaBHUBATh TOYHOCTh U3MEPEHUS (PU3NUECKHUX BEIHYUH MO BEJIMUNHE X OTHOCHUTENLHOM
MOTPENTHOCTH TIPU TIPOBEJICHUM TPSMBIX HW3MEPEHUH; CaMOCTOSITEIbBHO TPOBOJIUTH KOCBEHHBIE
U3MEpEHUsT M UCCIeNOBaHUs (PU3MYECKUX BEJIWYMH C HCIOJIb30BAaHUEM pAa3IHYHBIX CIOCO00B
u3MepeHus: PU3NYECKUX BEIMUYUH, BHIOMPATh CPEACTBA U3MEPEHUS C YUETOM HEOOXOIAUMON TOUHOCTH
u3MepeHuii, 0OOCHOBBIBATH BBHIOOp cmoco0a W3MEpeHHs], aJleKBaTHOTO IIOCTABICHHOW 3ajade,
MPOBOANTH OIEHKY JOCTOBEPHOCTH TIOMYUYEHHBIX pE3yJbTaTOB; BOCHPUHUMATh WH(POPMAIIUIO
(U3MYECKOTO CONEepKaHUs B HAYYHO-TIOMYJISIPHOM JIMTEPAType M CPEACTBAX MACCOBOW MH(OpMAIHH,
KPUTHYECKH OICHUBATh IMONYYCHHYIO HMH()OPMAIHIO, aHAJIM3UPYs €€ COJep)KaHUue W JaHHbIe 00
HMCTOYHHKE HH(POPMAIINH; CO3/1aBaTh COOCTBEHHBIC NMMMCHMEHHBIC M YCTHBIE COOOIIECHHs 0 (PU3NIECKHUX
SIBJICHUSIX HAa OCHOBE HECKOJIBKHX HMCTOYHUKOB HH(POpPMAIMM, COMPOBOXKAATh BBICTYIICHUE
Mpe3eHTallel, yunThIBasi 0COOEHHOCTH ayIMTOPUU CBEPCTHUKOB.

Mexanuyeckue siBjieHUusi BbImycKHUK

HAYYMTCS:

pacmo3HaBaTh MEXAHHUYECKUE SIBJICHHS U OOBSCHATH HA OCHOBE WMEIOIIMXCS 3HAHUI OCHOBHEIC
CBOMCTBAa WJIM YCJIOBHUS TPOTEKAHUS JTUX SIBJICHUN: PaBHOMEPHOE M HEPABHOMEPHOE [IBIIKCHHE,
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHHE, OTHOCUTEILHOCTh MEXaHHYECKOTO
JIBUKEHHs, CBOOOJHOE TaJeHHWE TeJl, PaBHOMEpPHOE JBM)KEHHE II0 OKpPYXKHOCTH, HHEpIus,
B3aMMOJICHCTBHUE TEJ, PEaKTUBHOE JIBIKEHUE, Nepeiaya JaBICHHs TBEPIbIMH TEIaMHU, KHUIKOCTIMU U
razamu, aTMoc(epHOe JaBlieHHUE, TUTABaHUE TEJ, PABHOBECHE TBEPJBIX Tell, HMEIOIINUX 3aKPETUICHHYIO
OCh BpalleHHs, KojeOaTelbHOE ABIKEHHE, PE30HAHC, BOJHOBOE [IBIKEHHE (3BYK); OIKCHIBATH
W3YYCHHBIC CBOWMCTBA TEI M MEXAaHWYECKHUE SBJICHHS, HWCIOJB3Yys (DH3MYECKHE BEJIMYUHBL IyTh,
NEepPEMEILEHUE, CKOPOCTh, YCKOPEHHE, MEpUO OOpalleHHs, Macca Tela, IUIOTHOCTh BEIIECTBA, CUA
(cwita TspKeCTH, cujla YNPYTrOCTH, CUjla TPEHHUsS), JaBJIECHUE, UMITYJILC Tejla, KHHETUYECKas dHEprus,
MOTEHITHATBHAS DHEPTUs, MeXaHW4ecKas padbora, mexanmdeckass momHuocth, KIIJ[ mpu coBepiennun
paboThl C HMCHOJIB30BAaHUEM IPOCTOTO MEXaHM3Ma, CUJIa TPEHUs, aMIUIUTyAa, MEepuoa M 4YacTtoTa
Kosie0aHui, UIMHA BOJIHBI M CKOPOCTh €€ PAacIpOCTPAaHEHUs; MPU OMUCAHUM MPABWIBHO TPAKTOBATH
(bu3MYeCKUi CMBICT HCIOIB3YEMBIX BEIMYHMH, MX OOO3HAUYCHHUS U EIUHUIBI U3MEPEHUs, HAXOIAHUTh
(GopMyIIbI, CBSI3BIBAIOIINE JTaHHYIO (H3UYECKYI0 BEIUYMHY C APYTMMU BEIUYMHAMH, BBIYUCIIATH
3HaueHue PU3NYECKON BETMYMHBI; aHAIM3UPOBATH CBOMCTBA TEJI, MEXaHHUUECKHE SIBIICHUS U MPOIIECCHI,
UCTIONB3YS (DU3MYECKHE 3aKOHBI: 3aKOH COXPAHCHHSI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI, IPUHITHIT
cyneprno3uiuu cuil (HaxoxxaeHue paHomencTByromeit cuisl), |, Il u Il 3akonsr HeioToHa, 3akoH
COXpaHEHHsI HMIyJbca, 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena; Ipu 3TOM pas3iIMyaTh
CJIIOBECHYI0 (OpPMYJIHMpPOBKY 3aKOHA M €ro MaTeMaTU4YecKOe BBIPXKEHHE; pa3inyaTh OCHOBHBIC
MPU3HAKU U3YYCHHBIX (PU3MUECKUX MOJIENeH: MaTepralibHasl TOUKa,
WHEpIMaIbHas CUCTEMa OTCUeTa; peniaTh 3a/1a4u, UCTOIb3Ysl (PU3NUECKUe 3aKOHBI (3aKOH COXpaHEHUS
SHEPTHH, 3aKOH BCEMHUPHOTO TATOTeHUs, npuHIun cynepno3unuu cwi, |, 11 u Il 3axonsr HeroToHa,
3aKOH COXpaHEHHUs HMITylbca, 3akoH ['yka, 3akoH [lackans, 3axkoH Apxumena) u ¢GopMybl,
CBs3bIBaOIIME (U3MYECKHUE BEIMYMHBI (MyTh, CKOPOCTh, YCKOpEHHE, Macca Teja, IUIOTHOCTh
BEILIECTBA, CHUJA, JABJICHUE, HMIIYJIbC Tea, KUHETUYECKas HHEPrus, NOTCHLUMAIbHAS SHEPrus,
MexaHuyeckass paborta, MexaHudeckas MoiHocTh, KIIJI mnpocTtoro MexaHusma, cuia TpEeHUS
CKOJIbXKEHUS, KOI(DPUIMEHT TpeHWs, aMIUIUTy]aa, TEpUOJ U YacToTa KoJeOaHWM, JJIMHA BOJHBI U
CKOPOCTh €€ PachpOoCTpaHEHHs): Ha OCHOBE aHaliM3a yCJIOBUS 3aJa4M 3alHCHIBATh KPATKOE YCIIOBUE,
BBIZICIIAITh (PU3UYECKHE BEIMYHMHBI, 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIC NIJIsi €€ PEIICHHs, TPOBOIUTH
pacyeThl U OIIEHUBATH PEATBHOCTh MOTYUYEHHOTO 3HAYCHUS (PU3HUECKON BETUYUHBI.



BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCSH:

UCTIOJIb30BaTh 3HAHMSA O MEXAaHMYECKHX SBICHUSIX B IMOBCETHEBHOM >XU3HH Uil OOecredeHus
0e30macHOCTH MpH OOpallleHnu ¢ NpudopaMu U TEXHUYECKHUMH YCTPOMCTBAMHM, ISl COXPaHEHMS
310pOBbsS U COOJIOACHHUS HOPM SKOJIOIMYECKOIO IOBEJIEHHS B OKpY’KaloUlell cpene; MpUBOIUTH
IpPUMEpPbl NPAKTUYECKOIO HCHOJIb30BAHUSA (PU3MUECKUX 3HAHMH O MEXaHMYECKMX SBICHHUIX H
(bu3nUecKUX 3aKOHAX; IPUMEPHI UCIIOJIb30BAHNS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPIUY;
HKOJIOTMYECKUX MOCIIEICTBUN UCCIIEOBAHNS KOCMUYECKOTO IPOCTPAHCTB;

pa3nuyaTh rpaHUIbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIIUIT XapakTep

(yHIAMEHTaJIbHBIX 3aKOHOB (3aKOH COXpPaHEHHsS MEXaHWYEeCKOH DSHEpPruM, 3aKOH COXPaHEHUs
UMILYJIbCa, 3aKOH BCEMUPHOT'O TATOTEHHS) U OTPAHUYEHHOCTh MCII0JIb30BAaHUS YACTHBIX 3aKOHOB
(3axon I'yka, Apxumena u ap.); HAXOIUTh aJCKBATHYIO MPEJIOKEHHON 3a1adue (PU3NIECKYI0 MOJIETb,
paspemiath MpoOseMy Kak Ha OCHOBE HMEIOLIMXCS 3HAaHUM IO MEXaHWKE C HCIOJIb30BaHHEM
MaTeMaTU4ECKOro arnmnapara, Tak ¥ py MOMOIIU METO/I0B OLICHKH.

TensoBble sABIeHUS

BbinycKHUK HAYYHTCH:

pacro3HaBaTh TEIUIOBBIC SIBJICHHUS U OOBSCHATH Ha 0a3e MMEIOIIMXCS 3HAaHWH OCHOBHBIE CBOMCTBa
WIA YCJOBUS TPOTEKAHUS 3TUX SBICHUH: MudQys3us, u3MeHeHHe o0beMa Tel IpH HarpeBaHUH
(oxyaxaeHun), OoJbIIas CKUMAaEMOCTh T'a30B, Majlasg CKUMAeMOCTb JKUIKOCTEM M TBEPIbIX TeJ;
TEIUIOBOE paBHOBECHE, HCIIApEHHE, KOHJCHCALUs, IIJIaBJI€HHE, KPUCTAIUIM3alMs, KUIIEHUE, BIa)KHOCTh
BO3/yXa, Ppa3iIU4YHble CIOCOOBI Temionepeaaun (TeIIONPOBOJHOCTh, KOHBEKLUS, H3IIy4EHHE),
arperaTHble COCTOSIHHSI BEILLECTBA, MOIJIOUICHUE SHEPTUHU MPU UCIIAPEHUH JKUAKOCTH U BBIJCIICHUE €€
IIPY KOHJEHCALUU I1apa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS; ONMCHIBATh W3YUYECHHbIE
CBOWCTBA TEN M TEIUIOBBIE SIBJICHMS, HCHONb3YysS (PU3MYECKHE BEIUUMHBI: KOJWYECTBO TEIMJIOTHI,
BHYTPEHHST DJHEprus, TEMIIEpaTypa, yAeJdbHas TEIUIOEMKOCTh BEUIECTBA, YJEJbHas TEIUIOTa
IUIaBJICHHSA, YJeNbHas TEIUIoTa TapooOpa3oBaHMs, YAENbHAas TEIUIOTa CrOpaHWs TOIUIMBA,
KOO PHUIMEHT TOJE3HOrO ACHUCTBHS TEIUIOBOTO IBUTATEINS; TPU OMHCAHUM MPABHIBHO TPAKTOBATH
(Gu3NYECKUN CMBICT HCHOJB3YEMBIX BEJIUYMH, MX O0O3HAUEHHS M EAMHMIIBI U3MEPEHHUs, HAXOJUTh
(GopMyIbl, CBA3BIBAIOLIME AAHHYIO (DU3MYECKYIO BEIMUYMHY C JPYTMMHU BEJIUYMHAMM, BBIYMCIATDH
3Ha4YeHUe (U3NYECKON BEIMUYMHBI; aHAJIU3UPOBaTh CBOMCTBA Te€J, TEIUIOBBIE SBJIEHUS U IPOLECCHI,
UCTIOJIb3Ysl OCHOBHBIE TTOJIOKEHUS
aTOMHO-MOJIEKYJISIPHOTO YUYEHHMsI O CTPOCHUHU BEILIECTBA M 3aKOH COXPAHEHUs SHEPruH; pas3indarb

OCHOBHBIE NIPU3HAKU U3YUEHHBIX (PU3NUECKUX MOJIENIEN CTPOCHHUS Ta30B, KUIAKOCTEH 1
TBEPJBIX TEI; TPUBOIUTH NPUMEPHI MPAKTUIECKOTO UCIOIB30BAHUS (PU3UIECKUX 3HAHUH O TETJIOBBIX

SBJICHUSX; pellaTh 3aJlauM, HCIIOJIb3YsS 3aKOH COXPAaHEHMs SHEPrUu B TEIUIOBBIX IIpolieccax u

bopMybI,

CBsI3bIBaroOIIMe (pU3MUECKUE BEIMYUHBI (KOJINYECTBO TEIUIOTHI, TEMIIEPATypa, yelbHasi TeIUIOEMKOCTh
BEIIECTBA, yAENbHAs TEIUIOTA IUIABJICHHSA, yIElbHas TEIIoTa MapooOpa3oBaHMA, yJENbHAs TEIIoTa
CropaHMs TOIUIMBA, KO3(PPUIMEHT MOJIE3HOro NEHCTBUS TEIJIOBOIO JBUTaTess): HA OCHOBE aHAlu3a
YCIIOBMSI 3a/laud 3allUChIBaTh KpPAaTKOE YCIOBHE, BBIACIATh (PU3MUECKUE BEIUYMHBI, 3aKOHBl U
¢bopMynbl, HEOOXOAMMBIE [UIl €€ pelleHus, NPOBOAMTH pacyeTbl M OLEHMBATh PEATbHOCTh
MOJIyYEHHOTO 3HaueHUsI (PU3NUeCKON BEJINUHHBI.

BbInycKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCH:

UCIIOJIb30BaTh 3HAHHUA O TEIUIOBBIX SIBJIEHUSX B IIOBCEJHEBHOM >KM3HM M1 oOecnedyeHus
0e30macHOCTH MpH OOpallleHHu ¢ HpudopaMu M TEXHUYECKHMMM YCTPOWCTBAMH, ISl COXPAHEHHUS
3I0pOBbS. U COOJIIOACHUS HOPM HKOJOTHMUYECKOro IOBEJIEHHsS B OKpY)KaloUIeW cpejae; HNPUBOAUTH
IPUMEPbI SKOJIOTMYECKUX TMOCIEACTBUN pabOThl ABUraTeieil BHYTPEHHErO CrOpaHMs, TEIJIOBBIX M
THIPOIEKTPOCTAHLMM; pa3inyaTh TPaHULBl MPUMEHUMOCTH (U3MYECKHX 3aKOHOB, ITOHMMATh
BceoOmMUi XapakTep (yHIAMEHTAIbHBIX (U3UUYECKUX 3aKOHOB (3aKOH COXpAaHEHUs JHEPruu B
TEIUIOBBIX IPOLIECCAX) U OTPAHMUYEHHOCTh HCIIOJIb30BAaHUS YAaCTHBIX 3aKOHOB; HAXOAWUTH aI€KBaTHYIO



MPEIIOKEHHONW 3amaue (PU3MYecKyr0 MOJenb, pa3pemarbh mpobdieMy Kak Ha OCHOBE HMEIOLIUXCS
3HAHWHA O TEIUIOBBIX SIBIICHUSAX C HMCIIOJIB30BAHWEM MAaTEMaTHYCCKOTO ammapara, Tak ¥ MPH MOMOIIH
METO/IOB OILIEHKH.

DJIeKTpUYeCKHe 1 MATHUTHBIE SIBJIeHUs1 BhIMyCKHUK

HAYYUTCH:

pacno3HaBaTh dJIEKTPOMATHUTHBIC SIBIICHUS U OOBSICHITH HA OCHOBE UMEIOIIUXCSI 3HAHUH OCHOBHBIC
CBOMCTBA WJIM YCIIOBUSI MPOTEKAHMS STUX SIBICHUI: SJEKTpHU3alis TeJ, B3aUMOJACHCTBHE 3apsoB,
NMEKTPUUYECKUI TOK M €ro JeHCTBHs (TEIUIOBOE, XMMHUYECKOE, MAarHHTHOE), B3aMMOJCHCTBHUC
MarHuToB, JJIEKTPOMArHUTHAS MHIYKIUS, ACHCTBHE MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM H Ha
JIBUKYIIYIOCS 3apsSOKCHHYIO YacTHILy, JEHCTBUE JJICKTPUYSCKOTO TMMOJII Ha 3apsDKCHHYIO YacTHILY,
AJICKTPOMArHUTHBIC BOJIHBI, TPSIMOJIMHEHHOE PACHpPOCTPAHCHUE CBETA, OTPAKEHUE M TPEIIOMIICHUE
CBETa, JUCIEPCHUS CBETa. COCTABIATh CXEMBI DJCKTPHUSCKHUX IICTIed C IOCIIeIOBATCILHBIM |
napajulelbHBIM ~ COSAMHEHUEM  DJIEMEHTOB, pas3lindas YCJIOBHBIE OOO3HA4YCHHS  DJICMEHTOB
ANEKTPUUYECKUX Teneid (MCTOYHUK TOKa, KIFOY, PE3UCTOp, PEeOocTar, JIaMIoYKa, aMIepMeTp,
BOJIBTMETD).

HCIOJIb30BATh ONTHICCKUE CXEMBI JIJIS TIOCTPOSHUS N300pakKeHHU B TUIOCKOM 3epKaye U
coOuparoIei JIMH3e. OMUCHIBATh N3yUEHHBIC CBOMCTBA TEJ U 3JICKTPOMATHUTHBIE SBIICHUS, UCTIONB3YS
(¢u3HYeCKHe BEIUYHMHBL: DJJICKTPUYCCKHA 3apsiji, CHJIA TOKa, JJIEKTPUYECKOE HaIpsDKECHUE,
AJIEKTPHUYECKOE COTPOTUBIICHUE, YICIHHOE COMPOTUBICHUE BEIIECTBA, pab0OTa IEKTPHUECKOTO OIS,
MOIITHOCTh TOKa, (DOKYCHOE pPACCTOSHHE M OINTHYECKAas CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa; NPHU OIUCAHHHA BEPHO TPAKTOBATh (PUIUYECKHUH CMBICI
UCTIONIb3YEMbIX BENUYMH, WX OO0O3HAUeHUS U EIUHHIBI HW3MEpPEHHUs; HaXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JaHHYI0 (PU3UYECKYIO BENWYHHY C APYTMMH BEIMYMHAMH. aHAJIM3UPOBATH CBOICTBA
TEJ, DJIEKTPOMATHUTHBIC SIBJICHHUS W TIPOIIECCHI, UCIONIB3Ysl (U3MUYECKUE 3aKOHBI: 3aKOH COXPaHEHUS
ANIEKTPHUYECKOTO 3apsaa, 3akoH Owma anms  ydacTka wend, 3akoH JDkoymns- Jlenma, 3akoH
MPSIMOJIMHEHHOTO PacIPOCTPAHEHUS CBETA, 3aKOH OTPAXKCHHS CBETAa, 3aKOH IPEJIOMJICHUS CBETA; MPHU
3TOM pa3INyaTh CJIOBECHYIO (DOPMYITHUPOBKY 3aKOHA M €T0 MaTEMATHIECKOE BHIPAYKCHHE.

MIPUBOUTH MPUMEPHI MPAKTUYECKOTO MCTIOIH30BAHMS (PU3NICCKUX 3HAHHUIA O DJICKTPOMATrHUTHBIX
SBIICHUSAX DEIIaTh 3aJa4yM, MCMONb3ys (U3NdecKue 3aKoHbI (3akoH OMa s ydacTKa ILIEMH, 3aKOH
Jlxoyns- JleHna, 3aKOH MPSMOJMHEHHOTO PACHpPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH
MIPEJIOMIICHUSI CBETa) U (POPMYJIBI, CBS3BIBAIOIINE (PU3MUECKUE BEIIMUUHBI (CHIIa TOKA, DJICKTPUIECKOE
HaNpsDKCHHUE, DJIEKTPUYECKOE CONpPOTHUBJICHME, YIENIbHOE COIMPOTHBIEHHE BellecTBa, padoTa
AJIEKTPHUYECKOTO TOJISl, MOITHOCTh TOKA, (POKYCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBeTa, (HOpMyIbl pacdera AIIEKTPHYECKOTO
COIIPOTHBIICHUS TIPHU TIOCJICIOBATEIIEHOM M TAapaUICIbHOM COCIMHEHUHW IPOBOTHHKOB): Ha OCHOBE
aHaJIM3a YCIIOBHS 33J1auy 3alMChIBATh KPATKOE YCIOBHUE, BBIICIATh (PH3HUUECKUE BEIUYHHBI, 3aKOHBI U
dbopMynbl, HEOOXOAUMBIE HJisi €€ pelICHHs, TPOBOAUTH pacyeThl U OICHHBATh PEaTbHOCTh
MOJIy4eHHOTO 3HAYCHHS (PH3UYECKON BETHMUUHBIL.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

UCTIOJIB30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBJICHUSX B MMOBCEIHEBHON JKU3HU Ui 0OCECTICUCHHUS
0e30macHOCTH TIpu oOpamieHHH ¢ TPUOOpaMH M TEXHUYECKUMH YCTPOHUCTBAMHM, JUISI COXPaHCHUS
3I0pOBbS U COOJIOJCHHUS HOPM DKOJOTMYECKOTO TOBEJIEHUS B OKpYXKAloIIeW cpeae; MpPUBOAUTH
OpUMEpHl BIUSHUS SJICKTPOMATHUTHBIX H3IyYeHWH HA JKUBBIE OPTraHU3MBI; Pa3nuyaTh TPAHUIIBI
MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHUMATh BCEOOIUI xapakTtep (QpyHIaMEHTAIbHBIX 3aKOHOB
(3aKOH COXPAHCHHUS JJICKTPHUYSCKOTO 3apsija) U OTPAaHUYCHHOCTH HCIIOJIB30BAHMS YAaCTHBIX 3aKOHOB
(3akoH Oma st ydactka nemnu, 3akoH JDxoyns-JIeHnma m ap.); UCHONIB30BaTh NMPUEMBI MTOCTPOCHUS
du3nyecKknx Mojeliel, TOUCKa W (OPMYJIUPOBKH JIOKA3aTEIbCTB BBIABUHYTHIX THIIOTE3 H
TEOPETUYCCKHX BBIBOJIOB Ha OCHOBE AMIIMPUYECKH YCTAHOBJICHHBIX (PAKTOB; HAXOJUTh aJCKBATHYIO
NPEUIOKEHHON 3a7ade (DU3MYECKyl0 MOJeib, pa3peniatb MpoOJieMy Kak Ha OCHOBE HMMEIOUIMXCS



3HaHUH 00 AIIEKTPOMArHUTHBIX SBJICHUSAX C MCIIOJIB30BAaHHMEM MAaTEMaTHUECKOro ammapaTa, Tak U MpH
MIOMOIIY METO/I0B OLICHKH.

KBanTtoBbIe ABJICHHU S

BbinmycKHUK HAy4HuTCS:

pacro3HaBaTh KBaHTOBBIC SIBICHHS M OOBACHATH HA OCHOBE HMEIOIIMXCS 3HAHUA OCHOBHBIE
CBOICTBA WM yCIIOBUS IIPOTEKAHUS ITUX SBJICHUMN: ECTECTBEHHAsI U UCKYCCTBEHHAs PaINOaKTUBHOCTb,
o-, P- W Y-M3IyueHHs, BO3HMKHOBCHHME JIMHEHYATOrO CHEKTpa W3JIyYeHHsS AaTroMa; OIUCHIBATh
M3Yy4YECHHbIE KBAHTOBBIC SIBJICHMSI, UCIOJB3Yys (PU3MUECKHE BEIMYMHBI: MACCOBOE YHCIIO, 3aps/i0BOE
YHCII0, MIEPUO]T MOJypacnaaa, SHeprusi GOTOHOB; MPHU OMUCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKUIMA
CMBIC]I HCIIOJIB3YEMBIX BEJIWYMH, UX OOO3HAUEHMs] U €AMHHUIBI M3MEpPEHMs; HaXOOuUTb (OPMYIIbI,
CBA3bIBAIOIIME JAHHYIO (DPU3MYECKYIO0 BEJIMYMHY C JPYTMMHU BEIMYMHAMHU, BBIYUCIATH 3HAYECHUE
¢u3nuecKkoil BeIMUYMHBI; AHAIU3MPOBATH KBAHTOBBIC SBICHHS, HUCIONb3Yys (PU3HMUECKUE 3aKOHBI U
IOCTYJIaThl: 3aKOH COXpPAaHEHWs DJHEPIMM, 3aKOH COXPAHEHUS OJJIEKTPUYECKOrO 3apsia, 3aKoH
COXpaHEHMsI MacCOBOI'O YKCJIA, 3aKOHOMEPHOCTH M3JIy4E€HMs U MOTJIOLIEHHS CBETAa aTOMOM, IIPU ATOM
pa3nuyath CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M €ro MaTeMaTHYeCKoe BBIPAKEHHE; pa3innvarb
OCHOBHbIE IPU3HAKU IUIAHETAaPHOW MOJIENM aTOMa, HYKJIOHHOW MOJIEIM aTOMHOIO siApa; IPUBOIUTH
IpUMEPBHI NIPOSBIECHUS B IPUPOJE U MPAKTUUECKOTO UCIIOIb30BAHUS PaAMOaKTUBHOCTH,

SIIEPHBIX U TEPMOSAJIEPHBIX PEaKLUi, CIIEKTPAIbHOIO aHAIN3a. BhIMyCKHUK
MOJIYYHUT BO3MOKHOCTh HAYYHTHCS:

UCTOJIb30BaTh TOJYyYEHHBbIE 3HAHUS B TOBCEAHEBHOM JXKM3HU NpHU OOpalleHuu ¢ mnpubdopamu U
TEXHUYECKUMHU YCTPOICTBaMU (CYETYMK MOHU3UPYIOIIUX YACTHULL, JO3UMETD), Il COXPaHEHHS
3JI0POBbs U COOJIFOJIEHHUS HOPM KOJIOTMYECKOI 0 MIOBEACHUS B OKpYIKalOIIEl cpesie; COOTHOCUTh

HHEPIUIO CBA3M ATOMHBIX AJIEp C 1e(PEeKTOM MacChl;

MIPUBOJIUTH MPUMEPDI BIMSHUS paAMOAKTUBHBIX U3JTyUYE€HUHN Ha )KUBbIE OPraHNU3Mbl; TOHUMATh
NPUHLMI ACHCTBUS T03UMETPA U Pa3IMyaTh YCIOBUS €ro MCIOJb30BaHUS; TOHUMATh SKOJIOIMUECKHE
poOeMbl, BOSHUKAIOIIUE TPU HCIOIB30BAHUH ATOMHBIX JIEKTPOCTAHLMN, M IyTH PEUICHUS ITHX
npobseM, TEePCHeKTHBBl HCIOIB30BAHMUS YNPABIIEMOT0 TEPMOSIEPHOTO CHHTE3a. JJIeMEeHThI
acTpOHOMHUM BBINYCKHUK HAYYUTCH:

yKa3bIBaTh Ha3BaHUs I1aHeT CONTHEUHOW CUCTEMBI; PAa3/InyaTh OCHOBHBIE IPU3HAKU CYTOUYHOTO
BpallleHus 3Be3Horo Heba, nBrxkeHust JIynol, ComHIla U MJIaHET OTHOCUTENIBHO 3BE3;

MIOHMMATD Pa3INUUs MEXY IeIUOLEHTPUYECKON U T€OLEHTPUUECKON CUCTEMaMU MHPa;

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

yKa3blBaTh O0IME CBOWCTBA M OTIMYMS IUIAHET 3€MHOM I'pyNIbl U IUIAHET-TUTAHTOB; MajbIX TeEll
ConHeyHOM cucTeMbl U OOJBIIMX IJIAHET; MOJIb30BaThCSl KapTOM 3BE3JHOr0 HeOa MpH HaOIIOJEHUSIX
3Be3JHOro Heba; pas3inyaTb OCHOBHBIE XapaKTEpUCTHKU 3Be3d (pa3Mep, LBET, TEMIEparypa)
COOTHOCHTb IIBET
3B€3pl C €€ TeMIepaTypoi; pa3nuyaTb TUIOTE3Bl O

npoucxoxaeHn CoTHEeYHOU CUCTEMBI.

Conep:xkanue yueoOHoro npeamera «®@usznka» B 7-9 kiaccax.

7 knace
(68 vacos, 2 yaca B Hezaento) |.
BBenenue (4 yaca)

[Ipenmer u Meronasl (U3MKU. DKCHEPUMEHTAIBHBIA METOA U3yudeHHs Mpupoiasl. M3mepeHue
¢usnueckux BenuuuH. IlorpemHocTs u3MepeHus. OOo0OIIEHHE pe3ysbTaTOB JKCIEPHUMEHTA.
Habmonenne npocTedmx sIBICHUH W MPOIECCOB MPUPOJABI C MOMOIIBI0 OPTaHOB YyBCTB (3pEHHS,
ciayxa, ocsizaHus). lcnonp3oBaHuE NPOCTEMIIMX M3MEPUTEIbHBIX NpuOOpoB. (CxemaTudyeckoe
n300pakeHre onbITOB. MeToibl MoMy4yeHus 3HaHui B pusuke. GU3MKa U TEXHUKA.



®poHTanpHas 1abopaTtopHas paboTa.

1. OmnpeneneHue EHbI IEICHUS U3MEPUTENBHOTO Mprudopa.

I1. IlepBoHayabHbIE CBeIEHUSI 0 CTPOEHUH BeliecTBa. (6 4acos.)

['mnore3a o JOUCKpETHOM CTpO€HHMM BemecTBa. Mosekynbl. HenmpepblBHOCTh M XaOTHYHOCTH
nBrkeHus: 4dactul BemiectBa. [(uddysus. bpoyHoBckoe nBukenue. Mogenu rasza, >KUIKOCTH U
TBepAOro tena. BsaumopeiicTBue uacTul] BewiecTBa. B3anMHOE MNPUTSHKEHHWE U OTTAJIKHBaHHE
MoJieKyJ. TpH COCTOSIHUS BELIECTBA.

®ponTanpHas JabopaTopHas padorta.

2.M3mepeHne pa3mMepoB MaJbIX TEIl.

I11. B3aumopaeiicTBue Tei1. (23 yaca)

Mexanuyeckoe nBmxeHrne. PaBHOMEpHOEe U HE paBHOMepHOE ABHkeHue. CkopocTh. Pacuer nyTtu u
BpeMmeHu JBrkeHus. Tpaekropus. [IpsmonuneiitHoe nBuxenue. Bzaumopericteue ten. Muepius.
Macca. [TnotHocTh. 3Mepenne Macchl Tena Ha Becax. Pacder macchl U 00beMa IO €ro IJIOTHOCTH.
Cuna. Cuibl B mpupoje: TATOTEHUs, TSHKECTHU, TpeHMs, ymnpyroctu. 3akoH ['yka. Bec tema. CBa3b
MEX1y CUJION TsbKecTH M Maccoi Tena. Jlunamometp. CoxeHue ABYX CHJI, HAIIPABJIEHHBIX 110 OJAHOMN
npsmoii. Tpenne. Ynpyras nedopmarusi. @ponmasivHole 1a00pamopHvle padomel.

3.M3mepeHne Macchl Tesla Ha phlua)KHbIX BEcax.

4. M3mepenue odbema Tena.

5.0npeaenenre MmIOTHOCTH TBEPIOTO BEUIECTBA.

6.I'panyupoBaHue NpyXUHbI U U3MEPEHUE CHIT TUHAMOMETPOM.

IV [laBjieHue TBepAbIX TeJ, :KUAKOCTeH 1 1a30B. (21 Jac)

Hasnenue. OnbiT Toppuuennu. bapomerp-anepous. ATMocdepHoe 1aBieHUE HA PA3IUYHBIX BBICOTAX.
3axon [lackans. CriocoObl yBenu4YeHHs U yMEHbIIICHUS 1aBneHus. Jlapnenue raza. Bec Bo3myxa.
Bosaymnas o6onouka. M3mepenue armocheproro nasienns. ManomeTpsl. [lopiiHeBo KUIKOCTHBIN
Hacoc. Ilepenaua naBieHus: TBEpAbIMU TEJIAMU, KUIKOCTSIMH, razamu. JleficTBHue KHUIKOCTH U Ta3a Ha
MOTPY’>KEHHOE B HUX Teno. PacueT naBieHus XKUIKOCTH Ha JTHO U cTeHKH cocyaa. Coobmiaromue
cocyabl. Apxumenosa cuia. ['uapasnudeckuii npecc. [InaBanue ten. [InaBanue cynos.
BosgyxonnaBanue.

®ponTtaneHas 1aboparopHas paboTa.

7.0npeneneHre BbITAJKUBAIONICH CHJIbL, JACHCTBYIOUIEH HA TIOTPYKEHHOE B JKUAKOCTb TEJO.
8.BrisicHeHue ycnoBui M1aBaHus Tea B )KUJIKOCTH.

V. Padota u MouiHOCTh. JHeprus. (14 yacos.)

PaGora. MomHocts. DHeprus. Kunernueckas sueprus. [loreHuunanbHast sHeprus. 3aKOH COXpaHEHUs
Mexannyeckor sHepruu. Ilpocteie mMexanusmbl. KIIJ[ mexanuszmoB. Peryar. PaBHoBecue cun Ha
peruare. MomeHT cwibl. Peruaru B TexHuke, ObITy W mpupone. lIpuMeHeHue 3akoHAa pPaBHOBECHS
peryara x 0yoky. PaBeHCTBO pa0OT mMpW MUCHOIB30BAHUHM MPOCTHIX MEXAHH3MOB. «30JI0TOE MPABUIIO)
MEXaHUKH.

®ponTanbHas J1abopaTtopHas paboTa.

9.BbIsicCHEHHE YCIIOBUSI paBHOBECHS pblyara.

10.0Onpenenenue KIIJ] mpu noapemMe 1o HAKJIOHHOW TIIOCKOCTH.

8 ki1ace

(68 gacoB, 2 yaca B HEJICIIIO)

|. TenJioBble siBjieHUs (25 yacoB)

Buytpennsass osHeprus. TemmoBoe nBmwxenue. Temmeparypa. Temmonepenaua. HeobpatumocTs
nporecca temionepenaund. CBsi3b TeMrepaTypbl BEIIECTBA ¢ XaOTHUUECKUM JIBM)KCHHEM €ro YacTHIIL.
CriocoObl M3MEHEHUs] BHYTPEHHEW 3Hepruu. TeruionpoBogHOCTh. KomndecTBO TEIoThL. Y IenbHas
teroeMKkocTh. KonBekuusa. M3nayueHune. 3aKOH COXpAaHEHMS SHEPrUM B TEIUIOBBIX IMPOLECCAX.



[InaBnenne m KpUcTAIIM3AIMA. Y IeNbHAs TEIUIOTa IIaBieHus. ['pauk miuaBieHuss 1 OTBEpACBaHUS.
[Ipeobpa3oBanue BsHEpruum MNpU H3MEHEHHSX arperaTHOro COCTOsSHUS BeullecTBa. Vcmapenue u
KOHJEHcalus. YJelbHas TeIuloTa MapooOpa3oBaHMss M KoHAeHcanuuu. Pabora mapa u rasa npu
pacmmmpenun. Kunenue >xuaxoctu. BiaxnocTs Bo3ayxa. TeruioBele nBHTATeNIN. DHEPrus TOILIMBA.
VY nenbHas TEIoTa CropaHusl.

ArperatHble coctosiHus. [IpeoOpa3oBanue sHepruum B TemnoBbix asuraresnsx. KIIJ[ temmosoro
JBUTATEIIS.

®poHTanbHas J1abopaTtopHas paboTa.

2.CpaBHEHHE KOJIMYECTB TEILIOTHI IPY CMEIINBAHNUU BOJBI Pa3HOM TEMIIEpaTypBHl.

3.M3MepeHne yaeapHON TEIUIOEMKOCTH TBEPIOTO TENA.

Il. DnexTpHYecKkue sIBJIEHUA U 3JIEKTPOMATHUTHBIE siBJeHus (34 yaca)

Onextpuzanus Ten. ODJIEKTpUYecKuil 3apsan. BsaumopeiicTBue 3apsnos. JlBa BHAA 3IIEKTPUYECKOTO
3apsfa. J{MCKpEeTHOCTh 3JEKTPUYECKOro 3apsAja. OJEKTPOH. 3aKOH COXPAHEHHUS DSJIEKTPUUECKOIo
3apsga. DnekTpuueckoe mone. Jnektpockorn. CrpoeHue aromoB. OOBSICHEHHE DSIEKTPHUECKHX
sABieHUN. IIpOBOJHMKM M HENPOBOJHMKU DJIEKTpUYECTBA. JIeWCTBHE HIIEKTPUYECKOrO IIOJIS Ha
JIEKTPUYECKUE 3aPSAIbIL.

[TocTosiHHBIM 2NIEKTPUYECKUT TOK. VICTOUYHWKM dSIEKTpUYecKoro Toka. Hocutenu CcBOOOJHBIX
ANEKTPUYECKUX 3apsA0B B MeTalaX, *KHUJIKOCTAX U Ta3axX. DJEKTpUYecKass LeNb U €€ COCTaBHbIE
gactu. Cuna toka. Enunnnel cuinel Toka. Amnepmerp. M3mepenue cuiibl Toka. Hanpsxenue. Equnuiist
HanpspkeHus. BonbtMerp. U3mepenue HanpsikeHUs. 3aBUCUMOCTD CHJIBI TOKA OT HAIIPSIKEHMUS.
Conporusnenue. Enqunune! conporusieHus. 3akoH Oma JUIs ydacTKa JIEKTpUYecKod 1enu. Pacuer
COINPOTHUBIIEHUS] TPOBOJHUKOB. YJAEIbHOE cOnpoTuBieHHE. IIpuMeppl Ha pacueT CONPOTUBICHUS
IIPOBOJHMKOB, CHUJIbI TOKA U HanpskeHus. PeocraTsl. [TocnenoBarenbHoe 1 napajuieabHOE COETUHEHNE
MPOBOJHUKOB. JI€HCTBUS AIEKTPUUECKOTO TOKA

3akon Jxoynsa-Jlenna. PaGora snekTpudeckoro Toka. MOIIHOCTh AJIEKTPUYECKOro Toka. EauHuIb!
paboThl 3JEKTPUYECKOI0 TOKA, MPUMEHsEMble Ha MpakTuke. CUETYMK 3JIEKTPUYECKOM 3HEPIUM.
DJeKTpoHarpeBaTenbHbIe MPUOOPHL. PacueT anexTposneprun, noTpedisieMoil ObITOBEIMUA IPUOOPAMH.
HarpeBanue npoBOIHUKOB 3JIEKTPUYECKUM TOKOM. KOJIIMYECTBO TEIUIOTHI, BBIACIAEMOE POBOJHUKOM
¢ TokoM. Jlamna HakanuBaHus. Koporkoe 3ambikanue. IIpepoxpanutenun. MarauutHoe mode.
MarnutHoe 1MOJ€ NpAMOro TOKa. MarHutHele JIMHMM. MarHuTHOe IIOJI€ KAaTyIIKH C TOKOM.
DOneKTpoMarHuTbl M UX npuMeHeHus. IlocTosHHbIE MarHuTbl. MarHuTHOE TII0JIE€ TOCTOSIHHBIX
MarHuToB. MarnutHoe mnoje 3emiu. JleficTBME MAarHUTHOrO IOJii Ha MPOBOJHUK C TOKOM.
DIIEKTpUYECKUM qBUraTelb. @ponmainvhsle 1a00pamopHvle padomol.

4.COopKa 2JIEKTpHUYECKON IIeTTH U M3MEPEHHE CHIIBI TOKA B €€ Pa3IMYHbIX yJacTKax.

5.M3MepeHune HanpsHKEHUs Ha Pa3IMYHbIX YYaCTKaX dJIEKTPHUUECKOH LIETIH.

6. PerynupoBaHue CUIIbI TOKa PEOCTATOM.

7.M13mepeHne conpoTUBIIEHUS IIPOBOIHUKA TP TIOMOILY aMIIEPMETPA U BOJIBTMETPA.

8.M3mepeHne MOIHOCTH ¥ pabOThI TOKA B AJIEKTPUUECKON J1aMIIe.

9. COopka dJIeKTpOMarH1uTa M UCITBITAHNUE €T0 JICHUCTBHS.

10. N3y4deHue 31€KTpUUECKOT0 JBUTATEINs HOCTOSHHOTO TOKA (Ha MOJIENHN).

I11. CBeToBble siBieHus. (9 yacoB) Mictounuku

CBeTa.

[IpsimonuHetHOE pacpOCTpaHEHUE, OTpaKEHUE U IpesiomiieHne cBeta. JIyd. 3aKoH OTpakeHHUs CBETA.
[Tnockoe 3epkano. Jlunza. OnTtuueckas cuna auH3bL. M300pakeHne naBaemoe nuH30U. M3mepenue
(dbokycHOTO paccrosiHusag coOuparomeid JuH3bl. OnTtudeckue npuOopsl. [maz u 3penue. Oukw.
Dponmanvusvie n1abopamopHslie padomel.

11.M3y4yeHne 3aKOHOB OTpa)kKeHHUs CBETa



12.HabmtoieHue sIBICHUS TPEIOMIICHHS CBETa

13.I[Tonyuenne u300pakeHHUsT TPU  TTOMOIIA

JH3b1. Pe3eps -2uac

9 knace

(68 yacos, 2 Jyaca B HEJIETIO)

|. 3akoHBI B3aUMO/I€iCTBHA U ABHKEHUA TeJl. (25 yacoB)

MarepuansHas Touka. Tpaexkropus. Ckopocts. Ilepememenue. Cucrema otcuera. OmnpeneneHue
KOOpJIUHATHl ABWXKYHIETO Tena. ['paduku 3aBUCHUMOCTH KHHEMATHYECKUX BEJIIMYMH OT BPEMEHH.
[IpsiMonuHeiHOE  paBHOYCKOpeHHOe  JBI>keHHE. CKOpPOCTb  pPAaBHOYCKOPEHHOTO  JIBHUIKECHHUSI.
[lepemelieHne npu paBHOYCKOPEHHOM JABW)XEHHMU. OmpereseHrne KOOPAMHATHI JBIKYLIETO Teja.
I'paduku 3aBHCHMOCTH KHHEMAaTHYECKUX BEJIMYMH OT BpEeMEHH. YCKopeHue. OTHOCHUTEIBHOCTh
MEXaHUUYECKOro ABIKeHus. HepuunanbHas cuctema oTcyera.

[Tepssiii 3axoH HptoToHa. Bropoii 3akon Heiorona. Tpetuii 3akoH HptoToHa. CBoOOIHOE MajeHue
3akoH BcemupHoro taroreHus. KpuBonmHeliHoe aBWKeHUE [IBUKEHME 1O  OKPY’KHOCTH.
HckyccTBenHble cnyTHUKM 3emun. Pakersl. Mmmynbc. 3akoH coxpaHeHust uMIynbca. PeakThBHOE
IBIOKeHHE. JIBIDKEHHE Tesla OpOILIEHHOTO BEPTHUKAILHO BBEpX. [IBIKEeHHE Tena OpOIIEHHOTO TOA
YIJIOM K FOpU30HTY. J[BHKeHUe Tena OpOLIEHHOr0 FOPU30HTANIBHO. Y CKOpeHHe CBOOOAHOIO Ma/ieHus
Ha 3eMJie U IpYTruX IUIaHeTax.

@Dponmanvusle 1a00pamopHvle padomal.

1. UccnenoBanue paBHOYCKOPEHHOTO IBH)KEHUS 6€3 HaualbHON CKOPOCTH.

2. N3mepenue yckopeHus cBOOOIHOTO MaieHHs.

I1. Mexanuueckue KoJieoanusi 4 BoJHbl. 3BYK. (10 yacoB)

Mexannueckue konebanus. Ammmryna. [lepuon, yactora. CBobonnbie konebanus. KomebaTenpHbie
cucteMbl. MasTHUK. 3aBUCUMOCTh MEpUOAA M YacCTOTbl HUTSHOIO MAasiTHUKA OT [JIMHBI HHTH.
[IpeBpaienue sHepruu Npu KojebaTeIbHOM JBMKEHUH. 3aTyXarolue KojieOaHus. BbIHyXIeHHbIE
Konebanus. Mexannueckue BOJdHBL. [lnmHa BojiHbL [IpofosibHble M monepeuHble BOJMIHBL CKOPOCTh
pacnpocTpaneHus BOJIHBL 3BYK. Bricota u TemOp 3ByKa. [ poMkocTs 3Byka/ PacipocTpanenue 3Byka.
Ckopoctb 3Byka. OTpakeHue 3ByKa. Jx0. PezoHaHc.

®ponTansHas 1aboparopHas padoTa.

3. HccnenoBanue 3aBUCUMOCTH NEpUOJa M YACTOTHl CBOOOAHBIX KoJeOaHUI MaTeMaTHYecKOro
MasiTHUKA OT €ro JJINHBI.

I11. DnekTpoMarHuTHbIE siBjieHus. (174acoB)

JleiicTBe MarHUTHOTO TOJIS Ha SJEKTpuuyeckue 3apsabl. ['paduueckoe m300pakeHME MarHUTHOTO
nojisi. HanpaBieHue Toka U HampaBJieHHe ero MarHuTHoro nosis. OOHapykeHHe MarHUTHOTO MOJIS 110
€ro JEHCTBUIO Ha JIEKTpUYECKUN TOK. [IpaBuio neBoil pyku. MarHUTHbIN OTOK. DJIEKTPOMAarHUTHas
UHAYKIMS. SIBJIEHHE 3J€KTpOMarHUTHOM MHAYKUuU. [lonydeHne nepeMeHHOro 3JIEKTPUYECKOT0O TOKA.
OnexTpoMarautHoe noje. HeoqHoposnHOoe M HEOAHOPOJHOE mosie. B3auMOCBS3b AIEKTPUYECKOTO U
MarHUTHOTO TOJIEH. DJIEKTPOMArHUTHbIE BOJHBI. CKOpPOCTh PacHpOCTPAHEHUS 3IEKTPOMArHUTHBIX
BOJIH. ODJIEKTpOJBUTATENb. JneKTporeHepatop. CBeT — najeKTpoMarHutHas BosiHa. DpoHTanbHas
naboparopHas padora.

4. MI3yuyeHue sIBJIICHHs DJIEKTPOMArHUTHON MHIYKIUU.

I V. Ctpoenue atoma u atomHoro siapa (11 yacos)

PanuoaktuBHOCTh. Anb(da-, 6eTTa- U ramma-uznydeHue. ONbITHI 10 PAacCEUBaHUIO aib(a-4acTHIl.
IInanerapnas Mozpenb aroma. AToMHoOe sAapo. [IpoToHHO-HEHTpoHHass Mozenb sapa. MeTtoasl
HAONIOZCHUS U PETUCTpalUy YacTull. PagnoakTuBHBIE TpeBpameHus. DKCIePUMEHTAIbHBIE METOIBL.
3apan sipa. MaccoBoe uncio sapa. SAnepusie peakuuu. Jlenenue u cunres saep. CoxpaHeHue 3apsaia
U MaccoBOrO 4YMcia MHpH SACPHBIX peakuusx. OTKpbITHE NPOTOHA U HEWTpOHA. SlnepHble CUIIBL
DHeprus CBS3U YacTHI] B siZIpe.



Oueprus cBsazu. [legext macc. Boiaenenue sHepruu npu JeNeHUM U CHHTe3e saep. Vcnosiabp3oBaHue
sanepHoi sHepruu. [losumerpusd. Snepupiii peaktop. IlpeobpasoBanue BuyTpeHHel sHeprum saep B
AJIEKTPUYECKYIO SHEPrur0. ATOMHas HepreTuka. TepMosiaepHble peakiuu. buonornueckoe neicTere
paguanuu.

V. Ctpoenue u 3BoJonusi Beesiennoii (5 yacon)

CocraB, cTtpoeHue u npoucxoxaeHue CoyiHeuHOW cucteMbl. bosbiue Tena CoMHEYHOM CUCTEMBI.
Maubie Tena Conneunolt cucremsl. CTpoenue, uznydeHue u sBostonust ConHua u 3Be3a. CTpoeHue u
9BOJIIOIMS BeeneHHoi.

CIHCOK JUTEPATYPLI ¢ YKA3aHUEM NepevyHs] VIeO0HO-MEeTOANYECKOro o0ecrneyeHnsl, CpeacTB
00VYeHHS U YVIEKTPOHHLIX 00Pa30BaATEIbLHBIX PECYPCOB.

1. ®wmsuka. 9 wi.: y4eb. mia obmeoOpazosat. yupexxaenuid. / A.B. [Iépeimukun, E.M. I'ytHuk M.:
Hpoda, 2019.

2. O®wuszmka. 8 ki.: yueO. st obmieobpazosar. yupexnaenuil. / A.B. Iépeikun, EM. I'ytHux M.:
Hpoda, 2019.

3. ®wusmka. 7 ki.: yued. mis obmieodpasosar. yupexaeHuit. / A.B. II€peimkun, EM. I'ytauk M.:
Hpoda, 2018.

4. ®wuswmka. 9 knacc: noypouHnsle miansl o yueOuuky A.B. [1€peimkuna, E.M. I'yTHHK / aBT.-cOCT.
H.JI.Ilenareliuenko. — Boarorpazn: Yuurens, 2020. — 230 c.

5. @wusuka. 8 kiacc: moypoyHble Miansl o yueOHuky A.B. [Iépeikuna, E.M. I'yTHHK / aBT.-COCT.
H.JI.Ilenareituenko. — Bonrorpaa: Yuurens, 2019. — 230 c.

6. ®wusmka. 7 kimacc: nmoypoynsle miaHsl no yueouuky A.B. IIépsimkuna, E.M. I'yTHUK / aBT.-COCT.
H.JL.Ilenareituenko. — Bonrorpaza: Yuurens, 2018. — 271 c.

7. ®uzmka: 3amaynuk: 9 — 11 wi.: Y4e0. mocobue nnsi obmeoOpazoBar. yuel. 3aBeneHuid. — M.:
Hpoda, 1996. — 368 c.: mi. — (3anaunuxu «/Ipods»).

8. ®wmsuka. Tectrl. 7 — 9 xnaccel. Kabapaun O.®., OpioB B.A. Y4eOH. - MeTo1 mocobue. — 4-¢ u3 .,
crepeorurt. — M.: JIpoda, 2000. — 96 c.: ui.

9. dwusuYecKHii FKCIIEPUMEHT B CpeTHEH IKojie: Mexanuka. MoJekyspHas (pU3HKa.

OnexrpoauHamuka / [laxmaes H.M., llunos B.®. — M.: IlpocBemienue, 1989. — 255 c.: wi. — (b-ka
yauTens Qu3nkn).

Humepuem-pecypcol:

1.budnnoreka — Bce o npeamery «®duznkay. — Pexxum gocryma: http://www.proshkolu.ru

2.BuneoomnbiThl Ha ypokax. — Peskum moctyma: http://fizika-class.narod.ru

3. Enunas xosuteknus mudpoBhIX 00pa3oBaTeIbHBIX pecypcoB. — Pekum moctyma: http://school-
collection.edu.ru

4. VInTepecHble MaTepHaibl K ypokaM (DU3UKH 110 TeMaM; TeCThl [0 TEMaM; HATJISIHbIC MOCOOHS K
ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

5. [Tudpossie 06pa3oBaTenbHbIE peCcypchl. — Peskum moctyma: http://www.openclass.ru

6. DJeKTpoHHbIC yueOHUKH 10 Gusnke. — Pexxum moctyna: http://www.fizika.ru

Hngpopmayuonno-kommyHukamuenvie cpeocmea:
1.Otkpsitas ¢pusuka 1.1 (CD).
2.KuBas pusmka. YueOHO-MeTorueckuii kommuiekT (CD).
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3.0t mnyra no nazepa 2.0 (CD). 4. bonpmas sHimknonenus Kupumia u
Medonus (Bce npeamers) (CD).
5.BurpyansHblie 1abopatopHbie pabotsl o ¢pusuke (CD).



