AHHoOTaLUsA

K pa0oueii nporpaMMe 1o yueGHoMy Kypcy «Pu3zuka»
OCHOBHOTO 0011ero odpa3oBaHust

Pabouast mporpaMMa sBsieTcsi TpuiokeHneM OCHOBHOM 00pa30BaTe/bHOM TMPOrpaMMbI
OCHOBHOTO 00111eT0 00pa3oBanuss MAOY COIII Nel5.

1. JoKyMeHTBI

- ®enepanbHbIA 3akoHa OT 29 mekabdbpst 2012 roga Ne 273-d3 «O6 obpa3oBanum B Poccuiickoi
®enepauyn» (C U3MEHEHUSIMU U I0TIOJTHEHUSIMU)

- «®eqepanbHBIl TOCYAAPCTBEHHBIM  0Opa3oBaTeNbHBIA  CTAaHZAPT  OCHOBHOTO OOIIero
obpa3oBanus» ot 17 nekabpst 2010 r. Ne 1897 (c u3MeHeHUsIMU U [IOTIO/THEHUSIMU)

- TpeboBanusi K pe3ynbTaTaM OCHOBHOTO 00Iero o0Opa3oBaHMs, TIPe/ICTAB/IEHHBIX B
denepanbiHomM ['ocynapctBenHom Cranzapte OG6imero O6pa3oBaHUSI BTOPOTO TTOKOJIEHUS
(TTpuka3 MunobpHayku ot 17.12.2010r. Ne1897)

- IlpumepHasi ocHoBHast o6pa3oBaresibHast mporpamma OOO (ot 08.04.2015r. Nel/15)

- OcHoBHas1 o6pa3oBaTe/ibHasi porpaMma OCHOBHOTO 06011iero oopazoBanuss MAOY COIII Nel5.

2. YueOHUKHU:

dwusuka. 7 Ki1.: yueoHuk / A.B.ITepeinnkun. — M.: [Ipoda, 2016. — 224 c.

dwusvka. 8 Ki1.: yue6HUK / A.B.Ilepoinnkun. — M.: [Ipoda, 2017. — 238 c.

dwuswuka. 9 ki1.: yuebHuk / A.B.ITepoiikuH, E.M.I'yTHUK. — M.: [Ipoda, 2019. — 319 c.

3. U3yuenne «®Pu3nKn» B OCHOBHOM IIKOJIe HANpaB/IeHO HAa AOCTH)KeHHe CJIeJJyIoI[UX
Hesien:

e yceoeHue 3HAHUlI 0 (yHJAMeHTa/lbHBIX (PU3MUECKUX 3aKOHAX W TIPUHIUIAX, JIeXKaluxX B
OCHOBe COBpPEMEHHOU (hu3nuecKoW KapTWHBI MUpa; HanboJiee Ba)KHBIX OTKPBITUSAX B 00/1acTv
GU3MKM, OKa3aBIIMX OIpeJesistolee BAUSHUE Ha Pa3BUTHE TEXHUKU M TEXHOJIOTHM; METO/aX
HAYYHOT'O TIO3HAHUS TTPUPO/IBI;

e (06/1a0eHUe yMeHUsIMU TIPOBO/IUTh HAOJTIO/IeHNs], TI/TAHUPOBATh U BBITIONHSTH SKCIIEPUMEHTHI,
BBIIBUTaTh TUIIOTE3bl W CTPOUTb MO/Ie/I, TMPUMEHATh TIOJyUYeHHbIe 3HAaHUS IO (QU3MKe s
00bsICHeHUST Pa3HOOOpa3HbIX (PU3NUECKUX SIBJIEHWM W CBOWCTB BEIIECTB; MPAKTUYECKOTO
WCTIONb30BaHUsl  (DU3UUECKUX 3HAHWH; OIEHWBaTh JOCTOBEPHOCTb eCTeCTBEHHOHAyUHOU
MH(opMaLuy;

e paszeumue TI03HABATEIbHbIX WHTEPECOB, UHTE/UIEKTYa/bHBIX U TBOPUECKUX CIOCOOHOCTEH B
nporiecce TIpUOOpeTeHWs 3HAHUKM W yYMeHWH 10 (U3MKe C UCIOIb30BaHUEM pa3IMUHbBIX
WCTOYHUKOB UH(OPMAI[UU U COBPEMEHHBIX MH(OPMaI[HOHHBIX TEXHOJIOTHH;

e gocnumaHue yOe>XJeHHOCTU B BO3MOXXHOCTU TO3HAHUS 3aKOHOB TIPUPO/IbI; UCIIO/b30BaHUsS
JOCTWKeHUM (GU3MKu Ha 07aro pas3BUTHSL Ue/IOBEUECKOW IMBU/IM3AIMK; HeOOXOJUMOCTH
COTPY/IHUYECTBA B TPOIIECCe COBMECTHOTO BBITMOJIHEHUS 3a/jau, YBa)KUTEJbHOTO OTHOLIEHUS K
MHEHWIO OIMMOHEeHTa TIpU O0CYXKJeHUH TIpobjeM ecTeCTBeHHOHAYYHOTO — CO/IePKaHMS;
TOTOBHOCTH K MOPAaJ/IbHO-3TUUYECKOW OIleHKe WCIT0/Ib30BaHUs HAyUHBIX [JOCTM)KEHUH, UyBCTBA
OTBETCTBEHHOCTH 3a 3alllUTy OKPY>KaloITlel Cpeibl;

® UCno/ab306aHue NpuoOpemeHHbIX 3HAHULU U yMeHUl s PelleHus TPaKTHUUeCKuX 3ajau
TIOBCEJJTHEBHOM >KW3HHU, obOecrieueHusi 0e30TacHOCTH COOCTBEHHOM >KW3HH, paljMOHa/ILHOTO
TIPUPO/IOTIO/TE30BaHUS U OXPaHbl OKPY KaroIIel Cpe/ibl.

4. TlpegMeTHbIe pe3y/bTaTbl OCBOEHHS OCHOBHOM 00pa3oBaTe/lbHOM IPOrpamMMbI
OCHOBHOTO 0011Iero odpa3oBaHus

BbINyCKHUK HAyYHTCHA:

cobsroziaTh TpaBMia 6e30MacHOCTH M OXpaHbl TPyZa Mpy paboTe ¢ yueOHBIM U 1aO00PaTOPHBIM
obopyoBaHueM;

TIOHUMAaTh CMBICJT OCHOBHBIX (PU3WYEeCKUX TEPMHUHOB: (H3HUeCcKoe Teso, (pU3nueckoe siBIeHHE,
¢dusnueckast BeJIMurHa, eJUHAL[bI U3MepeHHs;



pacro3HaBaTth MPOOEMbI, KOTOpble MOXXHO pEeIUTh TIPU TOMOIM (HU3NYECKUX METO/IOB;
aHAJTM3UPOBATh OT/Ie/IbHbIE 3Tarlbl IPOBE/IEHUS UCC/IeJOBAaHUN U UHTEPIPETUPOBATh Pe3Y/IbTaThl
Ha0/II0/IeHUH U OITbITOB,;

CTaBUThb OMBITHI TI0 WUCC/IEZ0OBAHUIO (DU3UUECKUX SIBJIEHUH Wi (DU3UUeCKMX CBOWMCTB Tesl 0e3
WCTIOIb30BaHUsST TIPSMBIX W3MEPEHUH; Tpyu 3ToM (OpPMY/IMPOBaTh Mpob/emMy/3aauy yuebHOTO
9KCTIepUMeHTa; COOMpaTh YCTAHOBKY W3 TMPeI0KEHHOTO 000pYZ0BaHUS; TPOBOJUTH OIBIT U
(bopMyMpOBaTh BHIBOABI.

[Tpumeuanue. [Tpu poBeieHNU UCC/IeOBaHUS GU3NUECKUX SIBJIEHUN U3MEPUTE/TbHbIE IPUOOPEI
UCTIONB3YIOTCS /Wb KAk [aTUMKA W3MepeHus (DU3NUeCKUX BeIMUWH. 3amnuCy TTOKa3aHWM
NIPSIMBIX U3MEPEHUH B 3TOM CJTyuae He TpebyeTcs.

TIOHUMAaTh POJIb FKCIIEPUMEHTA B TIOJTYYeHUH HAyYHOU WHGMOpMaIUY;

TIPOBO/IUTH TIPSIMble U3MepPeHUsT (PU3NUeCKUX BeJIMUMH: BPeMsi, PACCTOSTHHE, Macca Tesa, 00beM,
cuaa, TeMmreparypa, atMochepHoe [aBjieHWe, BJaKHOCTb BO3/[yXa, HampsDkeHWe, CUIa TOKa,
paJMaliioHHbIN (POH (C WCIO/Ib30BaHWEM [I03UMETpa); TPU 3TOM BBIOMpATh ONMTUMAbHBIN
croco6 U3MepeHws U UCIT0J/Ib30BaTh MPOCTEUIINE METO/IbI OL[€HKH ITOTPEITHOCTeN U3MepeHHH.
[Tpumeuanve. JIrobass yueOHasi TiporpaMma [JoO/DKHa o0OecrieuynBaTh OBJafileHWe TIPSIMBIMU
W3MEePEHUSIMHU BCEX MEePeUrC/IeHHBIX (PU3UUeCKUX BeJTTUMH.

TIPOBO/IUTh MCC/IeZIOBaHUE 3aBUCUMOCTeH (DU3UUECKHUX BETMUWH C HWCTIOb30BAaHUEM IPSIMBIX
W3MEepEeHUl: TIpU 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DMKCHUPOBAaTh pe3yJ/bTaThl TOTYUYEeHHOU
3aBUCUMOCTH (DM3UUYECKMX BeJWUMH B Bue Tabmmi] W TpapuKOB, /efaTh BBIBOJALI TIO
pe3yJibTaTaM HCC/eI0BaHuS;

TIPOBO/IUTh KOCBEHHbIE W3MepeHHs (U3UUeCKUX BEJIWYMH: TPU BBIMOJHEHUM HW3MEpPEeHUM
cobupaTh 3KCIEePUMEHTABbHYIO YCTaHOBKY, Cefys TPeJJIOKeHHOW WHCTPYKIUH, BBIUHC/IATH
3HaueHHe BeJIMUMHBI U aHA/IM3UPOBATh TIOTYUeHHbIE Pe3y/bTaThl C YUETOM 3aZlaHHOW TOUHOCTH
V3MepeHul;

aHA/TM3UPOBaTh CUTYal[UM TPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HUX
TIPOSIB/IEHHEe M3YUYeHHbIX (U3WYECKUX SIBJIEHWM WM 3aKOHOMEPHOCTeM U TIPUMEHSTb
UMEIOIIecs 3HAHUS /11 UX 00bSICHEHUS;

TIOHUMaTh TIPUHIUMBI €HCTBUS MaIllMH, TTPUOOPOB M TEXHUYECKUX YCTPOUCTB, YCJIOBHS UX
0e301MacHOT0 UCTOIb30BaHMS B IOBCEAHEBHOMN KU3HM;

WCTIONBb30BaTh TIPU  BBITIOJTHEHWM yUeOHBbIX 3a/lad HAayYHO-TIOMYJISIPHYIO JIUTEPATypy O
(bU3MUeCKUX SIB/IEHUSIX, CIIPABOYHbIE MaTepHyasibl, pecypchbl IHTepHeT.

BbINyCKHUK MOJIyYUT BO3MO)XXHOCTH HAYUYHTHCA:

0C03HABamMb YeHHOCMb HAYUHbIX UCCAe008aHUll, pOib (PU3UKU 68 pacuiupeHuu npedcmasneHuli 0o
OKpYyJicaioujem mMupe U ee 8K1a0 8 yaydlleHue Kauecmed HCU3HU;

ucnonb308amb npueMbl NOCMpPOeHUsl  pusuyeckux modenell, noucka u GopmMyauposKu
0okazamenbCcme 6bIOBUHYMbIX 2UNOMmMe3 U MmeopemuueckKux 8bIB0008 HA OCHOBE IMNUPUUECKU
YCMAaxoeneHHbIX pakmos;

CpasHueamb MOYHOCMb U3MepeHUsi (pu3uuecKux 6eAuyuH No eeAuYUHe UX OMHOCUMeEAbHOU
nozpewHocmu npu npogedeHuU NpsiMbIX U3MepeHull;

camocmosimesibHO NpogooumMb KOCBEHHble U3MepeHUsl U UCCAe008aHusl (pusuyecKux 8eauduH C
UCNo/b308aHUEM PA3/IUUHbIX CNOCO008 u3MepeHuUsi (pu3uUecKux 8eAuyuH, 8blbupams cpedcmed
usMepeHusi ¢ yuemom HeobxoOuMOU MoYHOCMU u3MepeHull, 060CHO8bIBAMb B8bIOOP cnocoba
usMepeHusl, adeKeamHo20 NOCmMae/neHHol 3adaue, npoeooUmMb OUYeHKY O00CmOo8epHOCMU
No/yueHHbIX pe3y/1bmamos;

80CNpUHUMAmMb UH(pOpMayuto ¢u3uyUecko2o coo0epHcaHusi 8 HaQyyHo-nonyasipHoll aumepamype u
cpedcmgax Maccogoll UuHpopmayuu, KpumuuecKu OYeHUBamb NOAyuYeHHYH UHpopmayuio,
aHanusupys ee cooepicaHue u OaHHble 06 UCMOYHUKe UHpopmayuu;

co30agamb cobCMeeHHble NUCbMeHHble U yCMHble coO0bujeHuUst 0 pu3uuecKux si8/1eHussX Ha OCHOBe
HeCKO/MbKUX  UCMOYHUKO8 UHgopmMayuu, Conpoeodxcoams ebicmynjieHue npeseHmayuell,
yuumbieasi 0cobeHHOCMuU ayoumopuu c8epCMHUKOB.

MexaHnueckue siBJIeHUSL

BbINyCKHUK HAyYUTCH:

pacrio3HaBaTh MeXaHUUeCKHe SIBJIeHUS] M OOBSICHITh Ha OCHOBE WMEIOIIUXCS 3HAaHUN OCHOBHBIE
CBOWCTBA W/ YCIOBUS TIPOTEKaHUS 3TUX SIBJIEHUH: paBHOMEPHOe ¥ HepaBHOMEPHOEe JIBI>KEHUeE,



paBHOMEpHOe W  DAaBHOYCKODEHHOe  TMpSMO/IMHEeHHOe  JBWKeHWe, OTHOCUTeIbHOCTb
MeXaHU4YeCKOTO JIBW)KeHUsi, CBOOO/IHOe TajZieHre TeJl, PABHOMEPHOe [IBIDKeHHe 110 OKPY’>KHOCTH,
VHepLIYs, B3auMO/IeliCTBHe Tesl, peaKTUBHOe /IBIKeHUe, Tiepeiaua /1aBjieHus1 TBepAbIMU TelaMu,
JKUJIKOCTSIMU U ra3ami, aTMocdepHoe [aBjeHue, IJlaBaHWe Tes, PaBHOBECHe TBepbIX TeJ,
VMEIOINX 3aKperyieHHYI0 OCh BpalleHus, KoseOaTelbHOe [BIDKEHHMe, Pe30HAHC, BOJHOBOE
JIBIDKeHUe (3BYK);

OMUCHIBaTh H3y4yeHHble CBOWCTBA Tel W MeXaHWUecKue sIB/IeHUs, WCIO0Jb3ys (u3nueckre
BeJIMUMHBI: TIyTh, IepeMelleHre, CKOPOCTb, YCKOpeHHe, Teproj, obpailjeHus, macca Tera,
TJIOTHOCTD BeIlleCTBa, CM/a (Cusa TSHKeCTU, Crujia yIpyroCTH, CUjla TPeHus), JaBieHre, UMITYJIbC
Tesla, KUHETHUUEeCKasi SHeprus, MOoTeHIMalbHasl SHEPrus, MexaHrueckasi pabota, MexaHUJecKast
mortrHocTs, KIT/I mpu coBepiieHHH pabOTBI C HCIIOIB30BAaHWEM IPOCTOTO MeXaHW3Ma, CHJla
TPeHWsl, AaMIUIMTYZAa, TIepHoji W uacToTa Koje0aHWM, [J/JMHA BOMHBI U CKOPOCTH ee
pacrpocTpaHeHusi; TIPU OMUCAHUU TIPABWIBHO TPAKTOBaTh (DHM3UUECKUN CMBICT KCI0J/Ib3yeMbIX
BeJIMUMH, UX 0003HaUeHUsI U e[IMHUI[bI U3MEPeHUs, HaXOIUTh (hOPMYJIbI, CBI3bIBAIOIIHE TaHHYIO
¢bur3MUeCcKyro BeJIMUKHY C APYTUMU BeJTMUMHAMU, BBIUMC/IATH 3HaueHue pU3nyeckoil BeJTMUKHbI;

aHa/IM3UpOBaTh CBOMCTBA TeJl, MeXaHWUeCKre sIBJIeHWs U TPOLIeCChbl, UCIO/b3ys (U3nUecKre
3aKOHBI: 3aKOH COXpaHeHUs SHepruM, 3aKOH BCEMUDHOI'O TSTOTeHWs], TPUHLUIT CYTeprio3uliin
cun  (HaxoxzaeHue paBHogeucTBytowjerd cunbl), I, II wm III 3akonel HblOTOHA, 3aKOH
COXpaHeHUsl UMITyJ/ibCa, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumeza; IpyU 3TOM pas/idyvaTth
CJIOBECHYI0 (pOPMYJ/IMPOBKY 3aKOHA M ero MaTeMaTHueCcKoe BhIpakKeHHe;

pa3/MuaTh OCHOBHbIe TIPHM3HAKU H3Yy4YeHHbIX (U3UUECKUX MoJesiel: MaTepuasbHas TOUKa,
VHepL1a/ibHasi CHCTeMa 0TCYeTa;

pelliaTh 3aZlaud, WCIOMb3ys (U3MUeCcKre 3aKOHbI (3aKOH COXPaHeHHsI JHepPruu, 3aKoH
BCEMUPHOI'0 TArOTeHus, NpuHLun cyneprosunuu cui, I, II u III 3akonel HbroTOHA, 3aKOH
COXpaHeHWsi UMITy/ibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna) U (HOPMYJb,
CBsi3bIBarOLMe (hr3UYecKre BeJWYMHBI (MyTh, CKOPOCThb, YCKOpEHHe, Macca Tesa, MJIOTHOCThb
BellleCTBa, CW/a, JiaB/ieHUe, UMIY/bC Tejla, KUHeTHYecKas SHeprus, MoTeHLMajabHas SHeprus,
MexaHW4ecKasi pabora, MexaHndeckasi MoufHoctb, KII/l mpocToro mexaHu3ma, CHla TPeHUs
CKOJTBXeHUs1, KO3 UITMeHT TPeHusl, aMITUTY/1a, TIepUO/| U YaCcToTa Ko/iebaHuH, [I/TMHA BOJIHBI U
CKOpPOCTb €e pacrpOoCTpPaHeHMs): Ha OCHOBe aHanu3a YC/IOBUS 3a/layM 3alvChlBaTh KpaTKoe
yC/IOBU€, BBbIIENSATh (U3NUUECKHe BeMUWHBI, 3aKOHbI U (OPMYJbI, HEoOXoquMble [IJis ee
pellieHusi, TIPOBOJAUThL pacueThl U OLleHUBAaTh PeasibHOCTb TOJyUeHHOro 3HaueHus: (pu3nueckoi
BeJTMUUHBI.

BbINyCKHUK MOJTYYUT BO3MO)KHOCTh HAYUUThCH:

UCNo/b308amb 3HAHUSL O MeXAHUUYEeCKUX 581eHUSIX 8 NoBCeOHe8HOU XCU3HU 0/151 obecneueHus
6e3onacHocmu npu obpawjeHuu ¢ npubopamu u mexHUUeCKUMU ycmpolicmeamu, 0451 COXPaHeHUst
300p08bsi U cObAI00eHUsI HOPM 3K0/102UUeCK020 nosedeHusl 8 OKpyxcaiowell cpede; npusooumb
npumepbl NPAKMuUUYecKo20 UCNO/Ab308AHUSl (PUIUUECKUX 3HAHUU O MeXAHUYecKux $18AeHUsX U
¢uzuveckux 3aKoHax; npumepbl UCNO/Ab308AHUS B0300HOB/SIEMbIX UCMOYHUKO8 3SHepeuu;
9K0/102UUYeCKUX NOCAe0Cmaull Ucc1e008aHuUsl KOCMUUECKO20 NPOCMPAHCME;

pasauuamsb 2paHuybl NpuMeHUMOCmuU (pu3uuecKux 3aKOHO8, NOHUMAMb 8ceobwjuli xapakmep
¢yHOameHmManbHbIX 3AKOHO8 (3aKOH COXPAHEHUsl MexaHuuecKoll 3Hepauu, 3aKOH COXpAaHeHUsl
UMnNyabca, 3dKOH BCEMUPHO20 MS20mMeHUs1) U O2PAHUYEeHHOCMb UCNO/Ab308AHUS UACMHbIX
3aKoHO8 (3akoH I'yka, Apxumeda u op.);

Haxooumb a0eKk8amHyr npeonoxceHHol 3adaye ¢usuuecKyro Mooe/nb, paspewiamb npobdaeMy Kak
Ha OCHOBE UMEIOWUXCSl 3HAHULl N0 MeXaHUKe C UCNoAb308aHUeM MamemMamuuyecko20 annapama,
mak u npu NOMowju Memooo8 OYeHKU.

TemnioBble AB/IEHUA

BbINyCKHUK HayUHTCS:

pacrio3HaBaTh TeIJIOBble SIBJIeHHUST W OOBSICHATL Ha 0a3e WMEIOU[UXCS 3HAHUM OCHOBHBIE
CBOWCTBA WIM YCJIOBUSI MPOTEKAaHUS ITUX siBeHUH: auddysus, uaMeHeHre obObema Ten TpU
HarpeBaHUH (OXJIXK/€HUH), OOJbIIasi C)KUMAeMOCTb ra30B, Majiasi C)KUMaeMOCTb >KUAKOCTEN U
TBEpPJbIX TeJI; TelJIOBOe paBHOBeCHe, UCIapeHre, KOH/eHCallysl, MJlaBlieHue, KpUCTalau3arys,
KWTIeHHe, BJI&KHOCTb BO3/yXa, Pa3/M4Hble CTOCOOBI TeruionepeAayn (TeTUIONPOBOJHOCTS,
KOHBEKIIUSI, W3/yueHWe), arperaTHble COCTOSIHUS BeIlllecTBa, TMOIJIOIIeHWe SHepPruvd Mpu



WCTIapeHUH JKUJKOCTH ¥ BbIIe/IeHHe ee TIPY KOHJIeHCAl[u{ Tapa, 3aBUCHMOCTb TeMITepaTyphbl
KUTIEHUS OT JIaB/I€HUS;

OTMCHIBAaTh U3YUYEeHHbIE CBOHCTBA TeJ U TEIJIOBbIE SIBJIEHUS, UCTIONb3Ys (GU3NUeCKHe BeJTMUNHBL:
KOJIMUeCTBO TeIUIOThI, BHYTPEHHsIsI SHEPTHsi, TeMITepaTypa, yAeabHasi TelI0eMKOCTb BeIllecTBa,
yJe/nbHas TeIuioTa IUIAB/IeHWs, y/e/lbHas TeIuioTa MapooOpa3oBaHus, yje/lbHas TeryioTa
CrOpaHUs TOTUIMBA, KOA(PULIMEHT I10J1e3HOTO /eHCTBUS TEIJIOBOTO [IBUTATesIsl; TIPH OMHUCAHUM
MIPaBUIBHO TPAKTOBaTh (PU3WUECKUN CMBICI HUCIIOMb3yeMbIX BeIMUWH, HUX 0003HAUeHWUS
Y eJUHUILIBI U3MepeHUsl, HaX0UTh (POPMYyJIbI, CBSI3bIBAKOIIME aHHYIO (DHU3UUYECKYIO BETUUMHY C
JPYTHMU BeJIMUMHAMHU, BEIUNC/IATH 3HaUeHUe (PU3MUeCcKol BeTMUHHbI;

aHa/M3UpOBaTb CBOWCTBA TeJ, TeIVIOBble SIBJIEHWS W TIPOLIECCHI, HCTIONb3ysi OCHOBHBIE
TIOJIO>KeHUSI aTOMHO-MOJIEKY/IIPHOTO yueHHsT O CTPOEHHMH BeIeCcTBa M 3aKOH COXpaHeHUs
SHEpTHH;

pa3MuaTh OCHOBHBIE TIPHU3HAKM M3yUeHHBIX (DPM3UUECKUX MOJie/iell CTPOeHUs Ta30B, JKUAKOCTeH
U TBEP/IbIX TeJ;

TIPUBO/IUTh TIPUMEPBI TIPAKTUYECKOTO WCII0/Ib30BaHUs (DU3NUECKUX 3HAHWM O TeTUIOBBIX
SIBJIEHUSX;

peliaTthk 3aJauM, MCIIO/b3ysl 3aKOH COXPAaHEHWs SHEPrWH B TEIUIOBBIX IpoIieccax v (OpMYyJIbI,
CBsi3bpIBalOIMe (U3NUecKre BeJMUMHBI (KOMWYEeCTBO TeIUIOTHI, TeMIlepaTypa, y/e/bHast
TEIJIOeMKOCTb BeIeCTBa, y/e/bHasl TelioTa TUIaBIeH s, ye/bHasl TeljioTa napoobpa3oBaHus,
yJenbHas TeIUIoTa CropaHus TOIUIMBA, KO3(QULMEHT I10/Ie3HOTO JeWCTBUS TeIUIOBOTO
JBUTraTesss): HA OCHOBe aHa/lW3a YCJIOBUs 3aJaudl 3alvChbiBaTb KpaTKOe YC/IOBUE, BBIAENSThH
¢bu3nyecKre BeSUUMHBI, 3aKOHBI W (HOPMYJIbl, HEOOXOAUMBIE /11 €e pelleHUs, MPOBOJUTh
pacyeTsl ¥ OLIEHUBATh PeaTbHOCTD TTOJTyUYeHHOT0 3HaueHUsT PU3MUeCKOi Be/TMYUHBL.
BbINyCKHUK MOJTyYUT BO3MO)XXHOCTb HAyUHThCA:

UCno/ab308amb 3HAHUSL O MeNna0BbIX $6/1EeHUSX 6 NOBCeOHe8HOU JCU3HU 0/ obecneueHus
6e3onacHocmu npu obpawjeHuu ¢ npubopamu U mexHUUeCKUMU ycmpolicmeamu, 0451 COXPaHeHUst
300p08bsi U cObA00eHUsI HOPM 3K0/102UUeCK020 nosedeHusl 8 OKpyxcaiowell cpede; npusooumb
npumepbl 3K0/102U4eCKUX nocaedcmautl pabombl 0guzamesell BHympeHHe20 C20paHusl, Menjaoebix
U 2uopo3nekmpocmaHyuli;

pasauuamsb 2paHuybl npuMeHUMOcmu (pu3uuecKux 3aKOHO8, NOHUMAMb 8ceobwjulli xapakmep
¢pyHOameHmanbHbIX pusuuecKux 3aKOHO8 (3aKOH COXPAHeHUs1 SHepaul 8 men/a08blx hpoyeccax) u
02paHUYeHHOCb UCNOAb308AHUSL YACMHBIX 3AKOHOB;

Haxooumb a0eK8amHyr npeonoxceHHol 3adaye ¢usuuecKyro Mooe/nb, pa3pewiamb npobdieMy Kak
HA OCHOBe UMeNWUXCSl 3HAHUU O MenaoeblX sI8NeHUsIX C UCNOAb308AHUEM MAmemamuieckozo
annapama, mak u npu noMowju Memooo8 OYeHKU.

J/IeKTpUuYecKHe U MarHUTHBIE SIB/IEHUSA

BbINyCKHUK HAyYUTCH:

pacro3HaBaTh 3JIEKTPOMArHWTHbIE SIBJIEHHUSI M OOBSICHATH HA OCHOBE WMEIOIUXCSl 3HAHUMN
OCHOBHBbIE CBOWCTBA W/IM YCAOBUS TIPOTEKaHWS JTUX SIBJIEHWH: JJIEKTPU3aLWsl  TeJl,
B3aMMOJIEMCTBYE 3aps[IOB, 3JIEKTPUUECKUM TOK W €ro JAeUCTBusi (TerioBOe, XUMHYECKoe,
MarHUTHOE), B3aUMO/I€HICTBY€ MarHUTOB, 3JIEKTPOMAarHUTHAsI UHYKIWS, JelCTBHe MarHUTHOTO
TMosT Ha TIPOBOJAHMK C TOKOM M Ha [JBWKYIIYIOCS 3apsDKeHHYIO YacTHIly, [eHCTBUe
3JIEKTPUUECKOTO TI0JIs1 Ha 3apsUKeHHYH0 YacTHLly, 3/eKTPOMarHUTHBbIE BOJIHBI, MTPSMOJIMHENHOe
pacrmpocTpaHeHHe CBeTa, OTPa)KeHHe U IpeioM/IeHre CBeTa, AUCTIepCHs CBeTa.

COCTaBJ/IATH CXeMBbI 3JIEKTPHUECKHX TIerel C MocaeZjoBaTe/IbHbIM U TIapa/lielbHbIM COe/IMHEHHEeM
3/IEMEHTOB, pa3/inuasi yCJIOBHbIe 00O3HAueHWsl 3/eMEHTOB 37eKTPUYEeCKHX Iiereil (MCTOUHHMK
TOKa, K/TF0Y, Pe3UCTOP, PeOCTaT, JJaMII04Ka, aMIIepMeTp, BOJBTMETP).

WCII0/Ib30BaTh OINTHUYECKWe CXeMbl /sl TIOCTPOeHWs H300pakKeHHH B TVIOCKOM 3epKaie |
cobuparortieii MH3e.

OIMMCHIBaTh U3YUYEeHHbIE CBOWCTBA Te/T W 37IeKTPOMArHUTHbBIE SIBIEHUS, UCTIONb3Ysl (U3NUeCKue
BeJIMUMHBL: /IEKTPUUECKUIA 3apsifl, CUIa TOKa, JIeKTPUUeCKOe HarpsbkeHWe, 3eKTPHUecKoe
COTIPOTHUBJIEHHE, Y/eJbHOEe COTIPOTHB/IEHNE BeIeCTBa, paboTa 3/1eKTPHUeCKOro T0JIsl, MOIIHOCTb
TOKa, (DOKYCHOe pacCTOsiHHe W ONTHYecKas CH/a JIMH3bI, CKOPOCTh 3/I€KTPOMAarHUTHBIX BOJIH,
JUIMHA BOJHBI M YaCTOTa CBeTa; IIPU OMMCAHWU BEPHO TPAKTOBaTh (U3WUYECKUN CMBICT



WCTIONb3YeMbIX BEIMUWH, WX O00O3HAaUeHWs W eAWHUI[bI W3MepPEeHHs; HaXOAWUTh (HOpMYyJIbI,
CBSI3bIBAOIIME JIAHHYIO (DU3UUECKYI0 BEIMUUHY C IPYTUMU BeJTMUHHAMMU.

aHA/TM3UPOBaTh CBOMCTBA TeJ, JJ€KTPOMAarHWTHBIE SIBJIEHWUST U TIPOIECCHI, HCIIO/b3Ys
(bu3nyecKye 3aKOHBI: 3aKOH COXPaHEHHsI 3JIEKTPUUYECKOTO 3apsi/ia, 3aKoH OMa /I/1s yyacTKa 1[eTH,
3aKkoH [xoysisi-JleHIia, 3aKOH TIPSIMOIMHEHMHOTO PpacrlpOCTPAHEHUS] CBeTa, 3aKOH OTPaKeHWUs
CBeTa, 3aKOH TMPEJIOMJIEHHs CBEeTa; TIPYU 3TOM pa3/ifuaTh CJIOBECHYIO (POPMYJ/IMPOBKY 3aKOHa U
ero MaTeMaTUUYeCcKoe BbIpayKeHHE.

TIPUBO/IUTh TIPUMEPbI TIPaKTUYeCKOT 0 WCTIO/Tb30BaHUS bu3nyecKux
3HAHUU O 37IEKTPOMArHUTHBIX SIBJIEHUSIX

pelaTh 3a/lauu, UCTIONb3ys (hr3nUyecKre 3aKOHBI (3aKoH OMa [/ yuacTKa I1ienu, 3aKoH [Koyis-
JleHlla, 3aKOH TMPSIMOJIMHEHHOTO pPACIPOCTPaHeHUsI CBeTa, 3aKOH OTPA’KEHWs CBeTa, 3aKOH
npesioM/IeHUs1 CBeTa) U (hopMysibl, CBsA3bIBaroIue (U3UUecKre BeJUUMHBI (CWIa TOKa,
3/IEKTPUYECKOe HalpsDKeHHWe, 3JIEKTPUUYEeCKOe COTIPOTHBJIEHUE, Y/e/TbHOe COTPOTHBJIEHHE
BeIIleCcTBa, paboTa 3/IEKTPUUYECKOTO T10J1s, MOIITHOCTh TOKa, (DOKYCHO€e PacCTOSIHAE U ONTHYeCcKast
CWIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHBI U UYaCTOTa CBeTa, (hOpPMYJIbI
pacueTta 3/IeKTPUUECKOT0 COTIPOTHBJIEHUS TPH MTOC/IeI0BAaTe/TbHOM U Mapasiie/lbHOM COeIMHEHUH
TIPOBO/THUKOB): Ha OCHOBE aHa/IM3a YCJIOBMS 3a/laud 3alMChIBaTh KPAaTKOe YCJOBUE, BbIIENSThH
¢bu3nyecKre BeSUUMHBI, 3aKOHBI W (HOPMYJIbl, HEOOXOAUMBIE /i1 €e pelleHUs, MPOBOJUTh
pacyeThl U OlIEHUBaTh PeaJbHOCTh IMOJTyUeHHOTO 3HAUeHUsT (PU3NUECKOU BeJTMUHHBI.
BbINyCKHUK MOJIyYUT BO3MO)XXHOCTH HAYUYHTHCA:

UCno/Mb308amb  3HAHUSI 00  3/1eKMPOMAZHUMHBIX ~ SIBNEHUSIX 8 NOBCeOHeBHOU JHCU3HU O/
obecneueHus H6e3onacHocmu npu obpawjeHuu ¢ npubopamu U mexHUYeCKUMU YCmpolicmeamu,
0/151 COXpaHeHusi 300p08bsi U COOA00eHUsT HOPM SKO/A02UUECKO20 NoeedeHusl 8 OKpydicaroujell
cpede; npugooumb NpuMepbl 8AUSHUSL 31eKMPOMALHUMHBIX U3/TyUeHUll Ha HCUBble OP2AHU3MbI;
pasnuyamsb 2paHuybl NPUMeHUMOCMU (puauUyecKux 3aKOHO8, NOHUMAmMb 8ceobwull Xxapakmep
¢pyHOaMeHMANbHbIX 3AKOHO8 (3AKOH COXPAHeHUs! 31eKmpuueckoz2o 3apsiod) U 02paHu4eHHOCMb
UCno/b308aHUSI UACMHbIX 3aKOHO8 (3akoH Oma 0as yuacmka yenu, 3akoH [Ixcoyas-JleHya u
op.);

ucnonb3oeamb npuembl nocmpoeHusi ¢usuyeckux Modenell, NoOucka U GopMyauposKu
dokasamenbCcme 8blOBUHYMbIX 2Unome3 U meopemuyeckKux 8bIB0008 HA OCHOBe SMNUPUUYECKU
YCMaxoeneHHbIX pakmos;

Haxooumb a0eKk8amHyr npeonodceHHol 3adaye ¢usuuecKyro Mooe/nb, paspewiamb npobdaeMy Kak
Ha OCHOBe UMENWUXCS 3HAHUli 00 3/1eKMpOMA2HUMHbIX S8AeHUSX C UCNOAb308AHUEM
mamemamuyecko2o annapamd, mak u npu NOMowu Memooo8 OYeHKLU.

KBaHTOBEBIE siIB/IEHNSA

BbINyCKHUK HAyYUTCH:

pacro3HaBaTh KBAaHTOBbLIE SIBJIEHUS W OOBSICHATH Ha OCHOBE WMMEIOIIMXCS 3HAHWN OCHOBHBIE
CBOWCTBA WIM YCJOBHUS TPOTEKAHUS ITUX SIBJIEHWH: €eCTeCTBEHHass W MCKYCCTBeHHast
Pa/IMOAKTUBHOCTh, O-, [3- U y-U3/TyueHUs, BO3SHUKHOBEHHE JIMHEHUATOro CIEKTPa W3/TyUeHHUs
aToMa;

OIMMCBIBaTh WU3yUYeHHbIe KBAaHTOBbIE SIBIEHUS, WCTIOb3ysd (U3MUECKHWEe BeJTUUMHBL MacCOBOE
YKC/I0, 3apsiIOBOe UKCJ/I0, TIepUO/] TI0JIypaciiaZia, SHeprust (OTOHOB; TIPH OMUCAHWK MPABUILHO
TPAaKTOBaTb (DU3WUUECKUN CMBICT WCIIO/Ib3YeMbIX BEJMUMH, WX O0003HAUeHUS U eJUHHUIIBI
W3MepeHus; HaXO[UTh (OPMYJIbI, CBSI3bIBAIOIIME MaHHYIO (DU3UUYECKYI0 BETMUUHY C ADYTHMHU
Be/TMYMHAMH, BBIYUC/ISTh 3HaUeHre GU3NUeCKON BeJTMUHHBI;

aHAJTM3UPOBaTh KBAHTOBbLIE SIBJIEHUS, WCTIONB3ys (U3WUeCKWe 3aKOHbI W TIOCTYJaThl: 3aKOH
COXpaHeHUsT SHEepPrud, 3aKOH COXPAaHEHWsS 3IeKTPUUECKOTO 3apsifia, 3aKOH COXpaHeHHs
MacCOBOTO UHCJIa, 3aKOHOMEDHOCTH W3/IyUeHUs W TIOTJIOIIeHUsT CBeTa aTOMOM, IPH 3TOM
pa3/nyaTh CJIOBeCHYHO JOPMY/MPOBKY 3aKOHA U ero MaTeMaTHUeCKOe BhIpaKeHHE;

pa3/nyaTh OCHOBHBIE TIPU3HAKU TJIAHETAPHOW MOJZIE/TM aTOMa, HYKJIOHHOW MO/ aTOMHOTO
A0pa;

TIPUBO/IUTh ~ TPUMEphI  TIPOSIB/IEHWS] B TIPUPOZIe W TPAKTUYECKOTO  KCII0J/Ib30BaHMUS
Pa/IMOAKTUBHOCTH, S/IEPHBIX ¥ TEPMOSIIEPHBIX PeaKI[Ui, CIIeKTPalbHOTO aHaIM3a.

BbINyCKHUK MOJTyYUT BO3MO)XXHOCTb HAYUYHThCA:



UCno/b308amb NO/MyYeHHble 3HAHUSL 8 NOBCEOHE8HOU JCU3HU npu obpawjeHuu ¢ npubopamu u
mexHuUuecKUMU ycmpolicmeamu (Cuemuuk UOHU3Upyowux yacmuy, 0o3umemp), 051 COXpAHeHUs1
300p08bs U COOMOOeHUsI HOPM IKO0/A02UUeCK020 NosedeHUsl 8 OKpyicaroujeli cpede;

COOMHOCUMb SHEep2Ul0 C8513U AMOMHbIX si0ep ¢ 0epeKmoM MAcCcChl;

npugoouUmsb npumepbl 8AUSIHUS pAOUOAKMUBHBIX U3/AyUeHUUl Ha Jcueble OP2aHU3Mbl; NOHUMAMb
npuHyun delicmeusi 003uMempa u pazau4uams yCc/A08Usl €20 UCNOAb308AHUS;

NOHUMAmMb  3Ko/M02UYecKue npobnembl, B03HUKAOWUe Npu  UCNO/Ab308AHUU  AMOMHbIX
neKmpocmaHyull, U nymu pewleHus 3mux npobaeM, nepcneKkmuebl UCNO/Mb308AHUS
YNpae/nsieMo20 mepmosioepHO20 CuHmesd.

JJIeMeHTBI aCTPOHOMMH

BbINyCKHUK HAyYUTCH:

yKa3bIBaTh Ha3BaHMs TiaHeT COTHEUHOW CHCTEMbI; Pa3/MuyaTh OCHOBHBIE TIPU3HAKU CYTOUHOTO
Bpall[eHUs 3Be3/IHOT0 Heba, ABwKeHus JIyHbl, CoJTHIIA U T/IaHET OTHOCHUTETLHO 3Be3/I;

TIOHUMAaTh Pa3/TUUMsI MEX/Y T'e/TUOLEHTPUYECKOUN U TeOIleHTPUUEeCKOH CUCTeMaMU MUPa;
BbINyCKHUK MOJIyYUT BO3MO)XXHOCTH HAYUYHTHCA:

yKasbligamp obwjue cgolicmeda u omauyusi niaHem 3eMHOU 2pynnbl U NiaHem-2u2aHmos; Manbix
men CoaHeuHoOl cucmembl U 0OAbWUX NJAAHem; NO/Ab308AMbCS KAPMOU 38e30H020 Heba npu
Hab00eHusx 36e30H020 Heba;

pasauuamb OCHOBHble Xxapakmepucmuku 36e30 (pasmep, ygem, memnepamypd) COOMHOCUMDb
ysem 36e30bl C ee memnepamypoti;

paszauuams 2unome3sbl 0 npoucxodicoeHuu Co/nHeuHol cucmembl.

5. TemaTnuyeckoe IJIaHUPOBaHHE

7 K1acc
Ne KoaunuecTBO yacon
u/n Paspnen
1 BBenenue 5
2 [[lepBoHauanbHBIE CBEACHUS O CTPOCHHUH BEUIECTBA 5
3 B3aumopaeicTBue T€I 23
4 |/laBneHue TBEpABIX TEJ, )KUAKOCTEN U Ta30B 20
5 [PaboTa M MOIIHOCTb. DHEpUs 13
8 Knacc
Ne KosauyecTBO yacoB
i Paspnen
1 [TeruoBble sIBJICHUS 23
2 [DneKTpuyecKue sIBICHUS 29
3 [DyeKTpOMarHUTHBIE SIBJICHUS 5
4 |CBeToBBIC SIBJICHUS 11
9 Kacc
Ne Pasnen Kosan4yecTBo yacos
n/n
1 [3axoHbBI B3aUMOACUCTBUS U JBUKEHUS TEI. 34
2 |MexaHuueckue KojaeOaHHs U BOJTHBI. 3BYK. 15
3 [2neKTpoMarHUTHOE MoJe 26
4 |CtpoeHue aToMa U aTOMHOTO S71pa. 21
5 (CrpoeHue u 3Bodtonus BeeneHHON. 6

6. [ u3yuenust yuebHoro ripemera «Pu3nKa» Ha YPOBHE OCHOBHOTO 0011jero o6pa3oBaHus,
coryiacHo yuebHomy tiaHy MAOY COIII Ne 15 ortBogutcs B 7 — 9 kjmaccax 238 yacoB
(7 — 8 kymacchl 2 yaca B Hejiesnt0, 9 Kiacc 3 yaca B HeJlesTto).



