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ITIOACHUTEJ/IbHASA 3AIIMCKA

[Tporpamma 1o ¢u3rKe Ha ypOBHe OCHOBHOTO 00iijero obpa3oBaHHsi COCTaB/jeHa Ha
OCHOBe TI0JI0)KeHUM U TpeboBaHM K pe3y/bTaTaM OCBOeHHsl Ha 6a30BOM ypOBHe OCHOBHOM
oOpa3oBarebHONM TIporpaMMbl, TipefcTaBieHHbIX B PI'OC OOO, a Takke C YUuéTOoM
denepanbHOl paboueli mporpamMmbl BocmiuTaHus v KoHIiemniuu mperofaBaHys yueOHOTO
ripeaMeTta «PU3MKa».

CopepkaHve Tporpammbl Mo (pU3MKe HamnpaeieHO Ha (OPMUpPOBaHHE eCTeCTBEHHO-
HayuyHOM TPaMOTHOCTH OOyYalOIMXCS W  OpraHM3al[ii0  M3yueHusT (U3UKU Ha
JesiTe/IbHOCTHON OCHOBe. B mporpaMme mo Gu3uKe yUMTHIBAIOTCS BO3MOKHOCTH yueOHOTO
npeaMeta B peanusaiuu TpeboBanmii ®I'OC OOO K IUIaHUPYEeMbIM JMYHOCTHBIM M
MeTaripe/IMeTHbIM pe3y/bTaTaM 00yueHMs, a TakKKe MeXXIIpeJMeTHbIe CBSI3U eCTeCTBeHHO-
Hay4HbIX yueOHbIX TIPeZIMeTOB Ha YPOBHe OCHOBHOT'O 00111ero o6pa3oBaHUsl.

[TporpammMa 110 (hr3MKe yCTaHABIMBaAET paciipefiesieHre yueOHOro MaTepuasa Io Tofam
oOyueHusi (MO KJjaccam), TipejjiaraeT MNPHMEPHYIO I10C/Ie[0BaTeIbHOCTb W3YUYeHUs TeM,
OCHOBAHHYI0 Ha JIOTMKEe pa3BUTHUS MPEJMETHOTO COJep)KaHusi WU Yy4éTe BO3PACTHBIX
ocobeHHOCTel 00yuaroImMxcs.

[Tporpamma 10 (u3mke pa3paboTaHa C 1ebI0 OKa3aHUS MEeTOAWUYECKOW ITOMOIIH
YUWTeI0 B CO3/laHuU paboueii MporpamMmbl 10 yueOHOMY TIpeMeTy.

®usrka SBASETCS CUCTeMOOOpa3yolmUM /s  eCTeCTBeHHOHAYUHBbIX  yueOHBIX
MpeIMETOB, TMOCKOJIbKY (DM3UUeCKHe 3aKOHBI JieKaT B OCHOBE IIPOLIeCCOB M SIBJIEHUU,
M3y4yaeMbIX XUMHeH, OMoJiorieid, acTpOHOMHeH 1 (H3nuecKoi reorpadueii, BHOCUT BK/Iaj B
eCTeCTBEHHOHAyYHYI0 KapTMHy MWpa, TIpe/jocTaB/isieT Haubosiee siCHble 00pas3iibl
NpUMeHeHHsi HayyHOro MeTo/la T03HaHUs, TO eCTb crocoba TMoJiyueHHs [JOCTOBEPHBIX
3HaHUU O MUpe.

OpHa U3 r71aBHBIX 3a7a4 ¢Gu3nueckoro obpa3oBaHus B CTPYKType 00IIiero o0pa3oBaHUs
COCTOMT B (POPMHPOBAHMM €CTECTBEHHOHAayUYHOM TDAMOTHOCTM M WHTepeca K HaykKe y
00yuaromxcsl.

N3yuenne ¢u3nku Ha 0a30BOM YpOBHe TIpeArioiaraeT OBJaJeHue CeyIOLUUMU
KOMITeTEHTHOCTSIMHU, XapaKTepU3YHIIUMU eCTeCTBEHHOHAYUHYH0 T'PaMOTHOCTb:

e Hay4HO OOBSICHSITh SIBJIEHUS;

e OL|€HMBATh U MMOHMMaTh 0COOEHHOCTH HAyUHOT'O UCC/IeI0BaHuS;

e HWHTEpIIPeTUPOBAaTh [JaHHble W HWCIMOJIb30BaTh HAay4yHble I0Ka3aTe/bCTBa AJIsi

TOTyYeHUs BEIBOZIOB.

Llenu n3yuyeHust pU3MKY Ha YPOBHe OCHOBHOTO 0011iero 06pa3oBaHusi orpefie/ieHbl B
Konteniuu riperiofiaBanusi yuebHoro npeameta «Pusmka» B 0Opa3oBaTebHbIX
opranmsanusax Poccurickor ®@epepaiyy, peajn3yrolmx OCHOBHbIE
ob11ieobpa3oBare/ibHbIe IPOTPAMMBbI, YTBEPKAEHHOU peIlieHHeM

Konnernm MuHucTepcTBa mnpocBellieHusi Poccuiickoit ®epepaiiuu (MMPpOTOKONA OT 3
nekabpst 2019 r. Ne [TK4BH).
e n3yuenus pusukm:



e nmpuobpeTeHWe HHTepeca W CTpeMJieHHs OOydYaroIIMXCcsi K HayyHOMY H3yUeHHIO
TIPUPO/Ibl, pa3BUTHE UX UHTE/IJIEKTYabHbIX U TBOPUECKUX CTIOCOOHOCTE;

e pa3BUTHe TIPE/ICTAB/eHWM O HAyUyHOM MeToZie TI03HaHUsA U (opMUpOBaHUe
WCCIe[IOBATe/IbCKOTO OTHOILIEHHS K OKPY KarOIUM sIBJIEHUSIM;

e (opmMHUpOBaHME HAyYHOIO MHDPOBO33peHHMsI KakK pe3y/jbTaTa HW3ydyeHHs OCHOB
CTpOeHUs MaTepuu 1 (yH/laMeHTa/lbHbIX 3aKOHOB (hH3UKHY;

e (QopmupoBaHUe TIpe/ICTaBleHUHA O pond (U3UKA [JIT  pPa3BUTHSA  JIPYTHX
eCTeCTBEHHBIX HayK, TeXHUKHU U TeXHOJIOTHH;

e pa3BUTHe TMpeJCTaB/leHU O BO3MOXHBIX cdepax Oyayiieit mnpodeccuoHaabHON
JesiTe/TbHOCTH, CBSI3aHHOM C (DM3MKOM, MOATOTOBKA K JabHelillleMy OOyueHWIO B
9TOM HarpaB/ieHUH.

HocTwxkeHne 3TUX Iiejiell mporpamMmbl 10 (M3MKe Ha ypOBHE OCHOBHOTO OOIIero

oOpa3oBaHus 0OecrieurBaeTCs pellieHueM Ce/IyIolX 3afad:

e rmipuoOpeTeHHe 3HAaHWW O JUCKPETHOM CTPOEHUHM BeLeCTBa, O MeXaHUUeCKHX,
TETUIOBBIX, 3/IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIEHUSX;

e nmnpuobpeTeHWe yMeHWM OIHUCHIBaTb U OOBSICHATL (PU3MUeCKUe SBJIEeHUS C
WCI0JIb30BaHKeM TOTyUeHHbIX 3HAHUM;

e OCBOEHME METO/IOB pellleHHsi MPOCTEUIIMX PacuETHBIX 3374 C UCIOJIb30BaHUEM
bu3nUecKuX Mogiesielt, TBOPUECKUX U NMPaKTUKOOPHEeHTHUPOBAHHBIX 3a7iay;

e pa3BuUTHe yMeHHUMN Hab/MOJaTh TIPUPOJHBIE SIBJIEHUS W BBINOJHSATb  OIBITHI,
naboparopHble pabOTbl U 3KCIepUMeHTabHble UCCAe0BaHUSI C MCI0/b30BaHUEM
M3MepUTeTbHbIX IPUOOPOB;

e O0OCBOeHHe TPHUEMOB paboThl ¢ MHbOpMaIel (U3NUECKOro COofep KaHUs], BK/IIOUast
WH(GOpPMALIMI0 O COBPEMEHHBIX [JOCTIKeHUSIX (U3UKH, aHaIu3 U KPUTUUeCKOoe
OLleHMBaHWe UH(GOpMaLuy;

e 3HAaKOMCTBO CO cdepaMu TMpodeCcCHOHATBHON [JesiTe/IbHOCTH, CBSI3aHHBIMU C
¢u3MKol, W COBpeMEeHHBIMH TEeXHOJOTUSIMA, OCHOBAHHBLIMH Ha [JOCTWKEHHUSIX
bu3MUecKol HayKH.

Ha u3yuenue ¢u3srku (6a30BbIii YpOBeHb) Ha YPOBHe OCHOBHOT'O 00111ero o6pa3oBaHusl

OTBOJUTCSI B 9 kmacce — 68 uvacoB (2 vaca B  He[es).

[Tpenaraemeiii B mporpamMme mo (u3vke mepedyeHb JlabopaTOPHBIX paboT U OMBITOB
HOCUT PeKOMeHaTe/IbHbIH XapakKTep, YUuTe/lb fe/laeT BbIOOp IMpoBeZieHUs] 1abopaTOPHBIX
paboT W OMBITOB C YUYETOM WHUBUAYaJbHBIX OCOOEHHOCTEM 0O0ydarol[uxcs, CITHUCKa
9KCTIepUMEHTaIbHbIX 3aZlaHUi, TIpe/ijlaraéMbIX B paMKaX OCHOBHOTO T'OCYy/IapCTBEHHOTO
5K3aMeHa 1o (pu3suke.

COJEPXAHUE OBYYEHUA
9 KJ/TACC

Pa3pen 8. MexaHnueckue siB/ICHHS.
Mexanuueckoe gBwxkeHre. MarepuasnbHasg Touka. CucteMa oTcyéra. OTHOCUTE/IbHOCTD
MeXaHUYeCKOro [BWKeHUs. PaBHOMepHoe mnpsMo/MHeNHOe [BWKeHWe. HepaBHOMepHOe



NpsIMOJIMHeliHOe [BwXeHue. Cpe/Hssi © MTHOBeHHasi CKOPOCTb Tejla MPU HepaBHOMEPHOM
JBVKEeHUM.

Yckopenve. PaBHOycKOpeHHOe TpsiMoJiMHeliHoe [BwkeHue. CBoOoJHOe TafieHue.
OnbiTe! ['anuses.

PaBHOMepHOe JiBIKeHHe 10 OKPY>KHOCTH. [Tepros 1 yacToTta obpaiiieHus. JInHelHast 1
yIJIOBasi CKOPOCTU. LleHTpoCcTpeMuTeIbHOe YCKOpEeHue.

[TepBbiti 3ak0oH HetoToHA. BTOpoy 3akoH HetoToHa. TpeTtuit 3akoH HetoToHa. [IpuHLmn
CyNepro3uLn CUJL

Cuna ynpyroctu. 3akoH ['yka. Cujia TpeHUs: Cujia TPeHUS CKOJIbXKeHUs, CUJia TPeHUs
TOKOSI, IPYTHe BU/bl TPEHUS.

Cuna TsDKeCTM W 3aKOH BCEMHMDHOTO TSTOTeHUs. YCKOpeHue CBOOOZHOTO TafieHusl.
Hewxkenve tuiaHeT BOKpYyr CosiHua. IlepBas kocmuueckass ckopocTtb. HeBecomocTs u
reperpysKu.

PaBHOBecre MarepuasbHOM TOUKH. AOCOMIOTHO TBEPAOe Tesio. PaBHOBecHe TBEPAOTO
Tesla C 3aKPeryIEHHOM OChIO BpalleHusi. MomeHT cuibl. LIeHTp TsokecT.

Nwmrysibe Tesa. MI3mMeHeHue uMmrybca. VIMIyibC CUjibl. 3aKOH COXPaHEHUSI UMITYJIbCa.
PeakTHBHOE [BH)KEHUe.

MexaHrueckasi paboTa ¥ MOIIJHOCTb. PaboTa CUJT TSDKeCTH, yIIpyroctH, TpeHusi. CBsi3b
3HepruM U paboTel. [loTeHI[ManbHas YHEpPrys Tesa, TIOJHATOrO Haf TTIOBEPXHOCTHIO 3eMJIH.
[loTeHIMa/bHasi SHEPrusi COKaTOM NOpPYyXUHbl. KuHeTnueckass 5SHeprusi. Teopema o
KUHETHUYeCKOU SHepruu. 3aKOH COXpaHeHHUs MeXaHUUeCKOW SHePrUu.

demoncmpayuu.

1. HabstogeHne MexaHMUeCKOTO ABM>KEHUs Tela OTHOCHUTETLHO Pa3HbIX Tesl OTCUETa.

2. CpaBHeHMe TyTel U TPAeKTOPUHM JBW)KEHHUS] OJHOTO M TOTO >Ke Tesla OTHOCUTEJIbHO
pasHbBIX TeJ OTCUETa.

V3mepeHre CKOPOCTH U yCKOPEHHUS MPSIMOJIMHEMHOTO JBKEHUS.

WccnepoBanue pru3HaKOB PABHOYCKOPEHHOIO [ABUKEHUS.

HabstojeHue [BUKeHUS TeJla 10 OKPY>KHOCTH.

HabntoseHne MexaHWUYeCKUX SIBJIEHWM, TIPOUCXOASIIMX B CHUCTEMe OTCYéTa

«Tenexxka» 1pu e€é paBHOMEPHOM HW YCKOPEHHOM [BWXEHUM OTHOCUTEIbHO

KabuHeTa PU3MKHU.

3aBUCHMMOCTb YCKOPEHHUS Tesla OT MacChl TeJla U JeMCTBYIOLeN Ha Hero CUJIbL.

8. HabsrosieHre paBeHCTBa CUJT TIPU B3aUMO/IeHICTBUU TeJl.
M3MeHeHe Beca TeJsia IPU YCKOPEHHOM JBU)KEHUU.

10. [lepeaua MnyJsibCca NPy B3aUMOIEUCTBUH TeJl.

11. [Ipeobpa3oBaHusi 3HEPTUU TIPU B3aUMO/IeHICTBUU TeJl.

12. CoxpaHeHUe UMITyJ/IbCa TIPU HEYNIPYTOM B3aUMO/IeHCTBUM.

13. CoxpaHeHHe UMITyJIbCa TIPU abCOJTFOTHO YTIIPYTOM B3aUMOZeCTBUU.

14. HabstojeHrie peakTUBHOTO [IBYKEHHUS.

15. CoxpaHeHHe MeXaHUUeCKOM 3Hepryuu Ipu CBOOOHOM TafieHUH.

16. CoxpaHeHMe MeXaHWUYeCKOW »SHepruuM TMpu [IBWKEHUWW Tejaa TMOoJ [JeldCTBUeM
TIPY>KVHBL.

JlaGopamopHbie pabombl U ONbIMbL.
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10.

11.

KoHcTpyrpoBaHue TpakTa /il pa3roHa U JajbHeMIero paBHOMEPHOTO [IBU)KEHUSI
I1apyKa WU TeJIeXKHU.

OmnpefeneHre cpefilHe CKOPOCTH CKOJIbXeHUsI OpyCKa WM ABW)KeHHUs IIapuKa TIo
HAaKJIOHHOU TJIOCKOCTH.

OmnpesiesieHe YCKOPeHUsS! Tejla TPH PaBHOYCKOPEHHOM /IBW)KEHUU TI0 HaK/IOHHOMU
TJIOCKOCTH.

VccnenoBaHre 3aBUCUMOCTH TyTU OT BPeMeHU TIPU PABHOYCKOPEHHOM ABW>XKeHUU
6e3 Haua/IbHOM CKOPOCTH.

[TpoBepka THWIIOTe3bl: €C/id TIPU PaBHOYCKOPEHHOM /BW)XeHUM 0e3 HauambHOU
CKOPOCTH TyTH OTHOCSTCS KaK psiJ HEUETHBIX UHCeI, TO COOTBETCTBYIOIIME
TPOMEXKYTKU BPEMeHU OZJUHAKOBHI.

WccnenoBaHue 3aBUCMMOCTU CHWIbI TPEHUsI CKOJIb)KEHUSI OT CHJIbl HOPMajbHOTO
JlaBJIeHUSI.

Ornpenenenue Ko3(pduiirieHTa TPeHUs1 CKOJIb)KEHUS.

OmnpeesieHre XXECTKOCTU MPY>KUHBI.

OnpegneneHve paboTbl CUIBI TPeHUS TIPU DPABHOMEPHOM [IBWKEHWM Teja T10
TOpPH30HTaIbHOM MOBEPXHOCTH.

OmnpegeneHre paboTbl CUJIbI YIIPYTOCTH TIPH TOABEME TPy3a C KCIIO/Ib30BAHUEM
HETIO/[BWKHOTO U TIO/IBUYKHOTO OJIOKOB.

M3yyeHure 3aKOHA COXPAaHeHHsI SHEPTUM.

Pa3pen 9. MexannuecKkue Ko/1e0aHus ¥ BOJTHBI.

KonebaTenbHoe gBuykeHHe. OCHOBHBbIE XapaKTePUCTUKKU KOJIeOAHMIA: TIePHO/, YacTOTa,
aMIUIMTyZia. MaTeMaTUueCKUd W TPY)KMHHbIM MasiTHUKU. lIpeBpalljeHrWe >SHepruvd IMpu
KosiebaTe/TbHOM /IBU)KEeHUH.

3aryxatomue KosiebaHusi. BbIHy)KZeHHble Konebanus. Pe3oHaHc. MexaHuueckue
BOJIHbI. CBOMCTBA MeXaHUUeCKUX BO/H. [Ipo/jonbHbIE U onepeuHbie BOJHBI. [I/IMHa BOJIHBI U
CKOPOCTb €€ pacrpoCTpaHeHusi. MexaHuWuyeCcKue BOJIHBI B TBEDAOM Teje, CEeUCMUYECKUe

BOJIHEI.

3ByK. ['DOMKOCTB 3BYyKa ¥ BbiCcOTa TOHa. OTpa)keHue 3ByKa. VIH(Ppa3ByK U y/IbTpa3ByK.
demoncmpayuu.

1
2
3
4.
5
6.

HabtoieHue KosiebaHUi TeJ MO/ JeMCTBUEM CUJTBbI TSHKECTU U CHJIbI YIIPYTOCTH.
Habmromenne Kosie6aHuii Tpy3a Ha HUTH W Ha MPY>KUHE.

HabntoseHue BBIHYKIeHHBIX KOiebaHUi ¥ pe30HaHca.

PacripocTpaHeHue TIPO/I0/IbHBIX U MOTepeuHbIX BOJIH (Ha MO/JIe/NN).

HabJttojeHre 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTUUEeCKUM Pe30HaHC.

JlabopamopHbie pabombl U ONbIMbI.

1.
2.
3.

OmnpefiesieHre YaCTOTHI M ITEPHO/ja KOJieOaHW MaTeMaTUUeCKOT0 MasiTHUKA.
OmnpefiesieHre YaCTOTHI U TTepHo/ja KoyieOaHWi TIPYKUHHOT'O MasTHUKA.
VccienoBaHue 3aBUCMMOCTH TlepUoZia KosiebaHW MOZBEIIeHHOTO K HUTH Tpy3a OT
JUTUHBI HATHU.

ViccienoBaHue 3aBUCUMOCTH TTepHo/ia KoiebaHui TTPYKUHHOT'O MasiTHAKA OT MAacCChI

rpys3a.



5. IIpoBepka HE3aBUCHMMOCTU TepHo/ia KojaebaHWi rpy3a, MOZBEIIeHHOT0 K HUTH, OT
MaccChbl rpy3a.
6. OMBITBI, AEMOHCTPUPYIOIIME 3aBUCHMOCTh Tiepuofia KosjebaHuW MpY>KUHHOTO
MasiTHMKA OT MacChl rpy3a U >KECTKOCTU MPY>KUHBI.
7. V3mepeHue yCcKOpeHUsi CBOOOJHOTO MafieHusl.
Pa3zpen 10. JneKTpoMarHuTHoOe MoJie U 3/IeKTPOMarHUuTHbIe BOJTHBI.
DNeKTPOMarHuTHOe MoJjie. DeKTPOMarHuTHbIe BOJIHBI. CBOMCTBa 3/IeKTPOMarHUTHBIX
BonH. Illkana 5/eKTpOMarHUTHBIX BOJIH. VcCrosib30BaHWe 3/1eKTPOMarHUTHBIX BOJIH IS
COTOBOU CBSI3M.
OneKTpoMarHvTHas npupoga ceeta. CKOpocTh cBeTa. Bo/IHOBbIe CBOMCTBA CBeTa.
emoncmpayuu.
1. CBOWCTBa 3/IeKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBeTa.
JlaGopamopHble pabombl U ONbIMbL.
1. M3ydeHure CBOMCTB 37IeKTPOMAarHUTHBIX BOJIH C TIOMOIIbI0 MOOW/TLHOTO TesiedoHa.
Pa3pen 11. CBeToBBI€e SIB/ICHMSA.
JlyueBasi mofiesib cBeTa. VMicTouHuky cBeTa. [IpsiMo/iviHeliHOe pacripoCcTpaHeHue CBeTa.
3armenus CosHua v JIynsl. OTpakeHue cBeta. [110CcKoe 3epKano. 3aKOH OTpakeHHs! CBeTa.
[TpesiomneHue cBeTa. 3aKOH TipesioM/ieHUsi cBeTa. [lo/HOe BHyTpeHHee OTpakeHue
cBeTa. Vcrnosib30BaHWe MOTHOTO BHYTPEHHEr0 OTPa)KeHUsI B ONTUUECKUX CBETOBOZAX.
JIunza. Xog snydeid B yvH3e. OnTuyeckass cuctema (poroamnmapara, MUKPOCKOMNa U
Teneckona. ['na3 kak onrrueckasi cucrema. banM3opyKocTs U JalbHO30PKOCTb.
Pa3noykenue Gesoro cBeta B criekTp. OmbiTel HbtoToHa. CrioykeHHe CTeKTPaJbHBIX
uBeToB. [lucrniepcus ceera.
demoncmpayuu.
[Tpsimo/iMHeliHOe pacpoCTpaHeHue CBeTa.
OTpakeHue cBeTa.
[MTonyuenue n3obpa’keHHi B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKaJax.
[IpesiomsieHue cBeTa.
OnTHueCcKuii CBeTOBOI,.
Xo[ nydeii B cobuparoliieit TuH3e.
XoJ, nydeu B pacCerBarolllen JIMH3e.
[Tonyuenue n3o00pa’keHH € TTOMOILIBIO JIUH3.
[TpyHUMN felcTBUA (oToanmnapaTra, MUKPOCKOIIA U TeJieCKoma.
10. MopeJib r1asa.
11. PasnokeHue 6esoro cBeta B CIIEKTP.
12. [TonyueHue 6e/10ro0 cBeTa MPU CJIOKEHUU CBeTa pa3HbIX IJBETOB.
JlaGopamopHble pabombl U ONbIMbL.
1. WccnepmoBaHue 3aBUCMMOCTH yTJ/la OTPa)KeHUsi CBETOBOTO Jiyda OT yrJia Ma/leHusl.
2. V3yuyeHue xapaKTepUCTUK U300pa’keHusI TIpe/]MeTa B T/IOCKOM 3epKarie.
3. UccnepoBanue 3aBUCMMOCTU yrjia Mpe/IOM/IEHUS] CBETOBOTO Jiyya OT yrja MafeHus
Ha rpaHULie «BO3IYX—CTEKJIO».
4. TlonmyueHue ©300pakeHHUM C TIOMOIIbIO COOMparoIiel JIMH3bI.
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5. OrnpezeneHuie (POKYCHOTO PaCCTOSIHUS M OTITUUECKOM CUIbl cobupartolieii TMH3bI.

6. OTMBITHI IO pa3/ioyKeHUto 6esioro cBeTa B CIIEKTP.

7. OMBITHI 10 BOCMPHUSTHIO I[BETa MPEeAMETOB IIPU HUX HAOMIOZieHUH yepe3 1BeTOBbIE

(UIbTPHI.

Pa3pen 12. KBaHTOBBbIE SIB/ICHUS.

OmneiTel Pesepdopa v nanetapHas Mozesbs atoMa. Mogens aroma bopa. Mcnyckanue
Y TIOIVIOLeHHe CBeTa aTOMOM. KBaHThbI. JIMHenJaTbie CIIeKTphI.

PaguoakTuBHOCTL. Anbda, OeTa- ¥ ramma-usnyueHus. CTpoeHHe aTOMHOTO siapa.
HykinoHHass Mopenb atomHoro sgpa. M3ortomel. PaguoakTtuBHBIE TipeBpalleHus. [lepuon
TroJiypacnazia aTOMHBIX 17ep.

AnepHble peakiuu. 3aKOHBI COXPaHEHHs 3apsilOBOTO0 M MaCCOBOTO UHWCeN. DHepPrus
CBA3M aTOMHBIX sifep. CBsA3b Macchl W SHepruM. Peakuyu cvHTe3a W [JlefieHds sifep.
NcTounvku 3Hepruu CosiHLa U 3BE3],.

AnepHas sHepreTuka. [lelicTBUSI PaIMOAKTHUBHBIX U3/TyUYE€HHUU Ha >KUBbIE OPraHU3MBbI.

emoncmpayuu.

1. CrieKTpbl U3/1y4YeHHUs U MOTJIOLLEeHUS.

2. CrieKTpbl pa3/IMuHbIX ra30B.

3. CnekTp BOZOpPOJA.

4. HabmtopmeHuve TpekoB B Kamepe BubcoHa.

5. Pabora cuéTurKa MOHHU3UPYIOIIUX U3TyUeHUI.

6. Perucrpaijusi u3nyueHusi NpUPOJHBIX MUHEPA/IOB U MIPOJYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1. HabstogeHue CIIONTHBIX U IMHENYAThIX CTIEKTPOB U3/TyUeHusl.

2. UccnepoBaHue TpPeKOB: M3MepPEeHWE SHEPIMM YacCTHULbl 10 TOPMO3HOMY MyTH (I10

(oTorpadusim).

3. V3mepeHue pajy0akTUBHOIO (POHA.

IToBTOpHUTE/THLHO-00001IAIOIIHIT MOAY/Tb.

[ToBTOpPUTENLHO-00001IatOII[MT  MOAY/Ib TpeAHa3HaueH [yig CUCTeMaTH3aluud |
000011]eHHsT TIpeIMETHOTO COZiep)KaHUsI M OIbITa JesiTeTlbHOCTU, TIPUOOPEeTEHHOro TIpU
M3yUeHUM BCero Kypca (PM3MKH, a TakKe [/l TIOATOTOBKM K OCHOBHOMY T'OCY/JJapCTBEHHOMY
9K3aMeHy 1o ¢u3uKe 7151 00yUaroIuxcsi, BEIOPABIIMX 3TOT y4eOHBIN TTpeiMeT.

[Ipy w3yueHMM [aHHOTO MOAY/S DPEau3ylTCsl M CUCTeMaTU3HUPYHOTCS  BUJBI
JlesiTeTbHOCTH, Ha OCHOBEe KOTOPBIX OO0ecreunBaeTCs JOCTWKeHHWe TIpeIMeTHBIX W
MeTarnpeMeTHbIX TJIAHUPYEMBbIX pe3y/bTaToB o0yueHwus, dhopmupyetcs
eCTeCTBeHHOHAyUHasi TPaMOTHOCTb: OCBOEHME HayYHbIX MEeTOZOB MCCAe[OBaHUs SBIEHUN
TIPUPO/IbI Y TeXHUWKH, OBJaZieHe YMeHUsSMU OOBSICHATH (u3nuecKue siB/IeHUSs, TIPUMeHsIs
MoTyueHHble 3HaHHs, pellaTh 3a/lauu, B TOM UMC/ie KaueCTBeHHbIe U SKCIIepPUMeHTa/IbHbIE.

[TpyUHLMNIUANBHO [esSTeNbHOCTHBIM XapakTep [JaHHOrO pasjesia peaqu3yeTcsl 3a CUéT
TOT0, YTO 00OyUarolHecs BBIOHSIOT 3a/laHusl, B KOTOPBIX UM IIpe/ijlaraeTcs:

Ha OCHOBe TMOJy4YeHHbIX 3HAHUM pacro3HaBaTb W HAy4YyHO OOBSCHATH (U3NUecKue
sIBJIEHUSI B OKPY’Karollle mpupo/ie 1 TOBCeIHEBHOM >KU3HU;

HCII0/Ib30BaTh HAy4YHbIE METO/bI UCC/IeIOBaHUS (PU3NUECKUX SIBJIEHUM, B TOM YMC/Ie [1JIs
TPOBEPKU TUIOTE3 U MOJTyYeHHsI TEOPEeTUUECKUX BbIBOJOB;



O0BSICHATb HayuHble OCHOBBLI Hauboyiee Ba)KHBIX ZOCTKEHHN COBPEMEHHBIX TEeXHOJIOTHM,
HarpuMep, MPaKTUUeCKOTO MCIO/b30BaHUSI Pa3/IMUYHbIX MCTOUHUKOB SHEPTMM Ha OCHOBE
3aKOHa TpeBpallieHusi U COXpaHeHUs1 BCeX U3BeCTHBIX BUIOB SHEPTUM.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

V3yuyenre ¢GU3MKKM Ha YpPOBHE OCHOBHOTO o0OIrlero o0Opa3oBaHUsl HarpaB/ieHO Ha
JOCTYKeHHWe JTMIHOCTHBIX, MeTallpeIMeTHBIX U MpeIMeTHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

B pe3ynbrare u3yueHuss ¢GU3UKM Ha ypOBHE OCHOBHOTO o00iero o6pa3oBaHUs Y
oOyuatorierocsi 6yayT copMypoBaHbl ClieiyIolye TMYHOCTHBIE pe3y/bTaThl B UaCTH:

e 1) naTpUOTHYECKOr0 BOCIUTAHMSA:

. NposiB/ieHWe WHTepeca K WCTODUM U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM
¢bur3rMuecKoi HayKuy;

e  LIEHHOCTHOE OTHOIIIeHUe K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpaXAaHCKOro M yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

. TOTOBHOCTh K AaKTMBHOMY YyuaCTHIO B 00CyXAeHHH OOIIeCTBeHHO 3HAaUMMbIX W
TUYECKUX MPo0/ieM, CBSI3aHHBIX C TTPAKTUUECKUM TTPUMeHeHUeM J0CTYKeHUH (pU3nKY;

e  0CO3HaHHeE BaKHOCTU MOpPaIbHO-3TUYECKUX MTPUHLIUIIOB B /1€ITe/IbHOCTH YUEHOTO;

e 3) 3CTeTUYECKOro BOCIUTAHUSA:

e  BOCIPUSATHE ICTETUUECKUX KayeCTB (PU3NUYECKON HayKW: €€ TapMOHUYHOTO TTIOCTPOEHUS,
CTPOTrOCTH, TOUHOCTH, JJAKOHUUHOCTH;

e 4) eHHOCTH HayYHOr0 MO3HAHUSA:

e  OCO3HaHHeE LIEHHOCTU (pU3NUeCKOM HayKU KaK MOILIHOIO MHCTPYMEHTa MO3HAaHUSI MUpa,
OCHOBBI pa3BUTUS TEXHOJIOTUM, BayKHEMIIIeW COCTaB/ISIOIeN KYy/IbTYphI;

e  pa3BUTHe Hay4yHOU /I00603HATETLHOCTH, MHTEPeca K NCCeoBaTe/IbCKOM IesITe/TbHOCTH;

e 5) dopMupoBaHKs Ky/JIbTYPHI 30POBbA M 3MOILHOHA/ILHOT0 0/1aromo/ryuns:

e  0OCO3HaHHWe IIeHHOCTH Oe3omacHoro obpasa >KU3HM B COBPEMEHHOM TeXHOJIOTHYeCKOM
MHpe, Ba)KHOCTH TIpaBWI 0e30racHOro TIOBeJleHWsI Ha TPAHCIIOpTe, Ha Joporax, C
3/IEKTPUYECKUM U TETUIOBLIM 000PYy/J0BaHUEM B JIOMAIITHUX yC/IOBUSX;

e  chopMUPOBAHHOCTh HaBbIKa pedieKCHH, TIPU3HaHWe CBOETo TpaBa Ha OIIMOKY U TaKOTo
’Ke TIpaBa y pyroro uejioBeKa;

* 6) TPyAOBOro BOCIUTAHUA:

e  aKTHBHOE yuaCTuve B pellleHUM MpakKTUUeCcKuX 3aziau (B paMKax ceMbU, 0Opa3oBaTe/ibHON
OpraHu3aluy, Tropofa, Kpas) TeXHOJOTMYeCKOM W COLMaJbHOU HarpaB/Ie€HHOCTH,
TpeOyIoIMX B TOM UKC/e U PU3NUeCKUX 3HaHUM;

e  HHTepec K MpakTUYeCKOMY U3yuyeHUI0 podeccuid, CBSI3aHHBIX C (DU3UKOMU;

e 7) 3K0/IOTHYeCKOr0 BOCIIUTAHUSA:

. OpHeHTalUsl Ha TprMeHeHWe (GU3UUeCKUX 3HAHWM [Jid pelleHds 3a/lad B 00/1acTH
OKpY>Karoll|er Cpe/ibl, MJIAHUPOBAHUS MOCTYIKOB U OL|€HKU UX BO3MOJKHBIX MOC/IeCTBUU
[l OKPY>Karolller Cpefibl;

e  0CO3HaHHe 17100a7bHOr0 XapakTepa 3KOJ0ruuecKUX pobsieM U myTel UX pelieHus;

e 8) ajanTanyu K M3MEHAIIUMCA YCI0BHAM COLUA/IBHOU ¥l MPUPO/JHOU CPe/bl:



NMOTpeOHOCTh BO B3aWMOZIEMCTBHUU TIPU BBITIO/THEHUM WCC/Ie[JOBaHUN W TIPOEKTOB
(bu3ruecKoi HarpaBeHHOCTU, OTKPBITOCTD OTBITY Y 3HAHUSIM IPYTHX;
TIOBBIIIIEHNE YPOBHSI CBOe KOMIIETeHTHOCTH Uepe3 MPaKTUUeCKYHo /1esiTe/IbHOCTb;
NoTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWM, B TOM uucje (HOpPMYJHUPOBaTh HEH,
TIOHSITUSI, TUTTOTe3bI 0 GU3NUECKUX 00beKTax U sIBJIeHUSIX;
0CO3HaHMe /1e(PUITMTOB COOCTBEHHBIX 3HAHUM M KOMIIETeHTHOCTel B 00/1acTu (DU3UKY;
TIJIAaHWPOBaHKe CBOET0 Pa3BUTHS B MPUOOPeTeHNH HOBBIX (PU3MUeCKUX 3HaHUMH;
CTpeM/ieHWe aHaIu3upoBaTh U BBISB/SATH B3aWMOCBSI3W TIPUPOJbI, 00IllecTBa U
9KOHOMUKH, B TOM UHCJIe C UCII0/Ib30BaHUeM (DHU3UUeCKUX 3HaHUM;
OLleHKa CBOMX ZeMCTBUM C YUuéTOM BJUSHUSI Ha OKPY’KalOIIyI0 Cpe/ly, BO3MOKHBIX
r7100abHBIX TOCTe[CTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ysibTaTe OCBOEHHUSI TIPOTpaMMbl TI0 (U3MKe Ha YPOBHE OCHOBHOIO OOILeTo

obpa3oBaHuss y obydaromierocs OyayT chopMHUpOBaHbI MeTamnpejMeTHbIe pPe3y/bTaThl,
BK/TIOUAIOIIMe TT03HABaTe/IbHbIe YHUBEpCa/lbHble yueOHble AeHCTBHs, KOMMYHHKATHBHbIE
YHUBepCa/ibHble yueOHbIe JeHCTBYs, PETy/ISATUBHbIE YHUBEPCA/IbHbIE yUueOHbIe 1eHCTBYS.

ITo3HaBaTe/IbHbIE YHHBePCa/IbHbIe yueOHbIe el CTBHSs

Ba3oBble 1ornuecKue JeiCTBHUA:

e BBISB/ISITH U XapaKTePHU30BaTh CYIIIeCTBEHHbBIE MIPU3HAKH 0OBEKTOB (SIBJIEHUH);

e yCTaHaB/MBAThb CYIIEeCTBEHHbIA TMPU3HAK KJaCCU(PUKALUM, OCHOBaHUS  [Jis
0000111eHusT ¥ CPaBHEHUS;

e BBISB/ISATH 3aKOHOMEPHOCTH U TIPOTHMBOPEUUS] B paCCMaTpPUBAeMbIX (hakTax, JAaHHBIX
Y HaO/TIO/IEHUSIX, OTHOCSIINXCS K PU3UUECKUM SIBIEHUSIM;

e BBIABJ/IATH NIPUUHUHHO-CJIE/ICTBEHHBIE CBS3M TPH M3yUeHUW (U3NUECKUX SIBJIEHUH U
TIPOLIECCOB, [eJlaTh BBIBOJBI C WCIIO/Ib30BaHUEM [eIyKTUBHBIX W WHIYKTUBHBIX
YMO3aK/TFOUeHHH, BbIZIBUTATh TUIIOTE3bI O B3aMMOCBSA35X (PU3MUECKUX BETUUMH;

e CAaMOCTOSITEJTLHO BLIOMpaTh CrHOCOO perreHuss yueOHOM (HU3WUECKOM 3a/auM
(cpaBHeHHEe HeCKOJBbKHX BapUaHTOB pellleHHs], BbIOOp HauboJsiee TMOAXOJSIETO C
yuéTOM CaMOCTOSITe/IHO BbI/Ie/IEHHBIX KDUTEPHEB).

Ba3oBble HcciejoBaTe/1IbCKHe JeiCTBHUA:

e HCIIO/Ib30BaTh BOTIPOCKI KaK MCC/Ie[i0BaTeTbCKHUN MHCTPYMEHT TT03HaHUS;

e TIPOBOAUTH TI0 CAMOCTOSITeJTbHO COCTaB/IEHHOMY TUIaHYy OIIBbIT, HEeC/IO0>KHbIN
(bU3MUeCKUi SKCTIeprMeHT, HeOoJIbITIoe UccieZioBaHue (DHU3MUeCKOTO SIBJIeHMS;

e OL|eHMBATh Ha MPUMEHUMOCTb U I0CTOBEPHOCTb MH(POPMAIIHIO, TI0JyUeHHYI0 B XO7ie
WCCIe/JOBaHUS WK SKCTIepUMeHTa;

e CaMOCTOATENLHO (DOpMY/HpPOBaTh 0000IeHUST U BBIBOJABI T10  pe3y/jbTaTam
TIPOBeIEHHOT0 HabJTFOZIeHNs1, OTTbITa, UCC/IeJ0BaHUS;



MPOTrHO3MPOBaTh BO3MOJKHOE JlanbHeuIlee pa3BUTHe (U3UUEeCKMX MpPOLeCcCoB, a
TaKKe BBIJBUTATh TIPEANIONOKEeHUsT 00 WX pa3BUTHUM B HOBBIX YCJIOBHSX U
KOHTEeKCTax.

Pabora ¢ uaopmanmeii:

MPUMEHSITb pa3/iMuyHble MeTO/bl, MHCTPYMEHThI W 3arpochl MpU TOUCKe U 0TOope
vH(bOPMaLMY WM IaHHBIX C YUETOM MpeIJIoXKeHHOM yueOHOM (pr3nuecKoit 3ajauu;
aHa/lM3UpOBaTh, CUCTEMAaTHM3WpOBaTb W  MHTEpPIPETUPOBAaTb  UH(POPMALUIO
pas3MUUHBIX BUZOB 1 ()OPM Ipe/|CTaB/IeHNs;

CaMOCTOSITeJTbHO BbIOMpATh ONTUMAIbHYIO (OpPMY TpeAcTaB/ieHUs: UHPOpMaLUU U
W/UTFOCTPUPOBATh pelllaeMble 3a/lauyM HeCJIOXKHBIMU CXeMaMH, AuarpaMMaMU, WHON
rpaduKoi ¥ UX KOMOMHALIUSMHU.

KoMMyHUKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /eHCTBHUS:

B XoJZe o0cyxX/aeHHsi yueOHOro maTepuasna, pe3y/bTaTOB sjabopaTOpHBIX paboT u
TIPOEKTOB 3a/jaBaTh BOMPOCHI M0 CYIIIECTBY OOCY>K/aeMOli TeMbl U BbICKa3bIBaTh
W/leW, HalleJleHHble Ha pellleHHe 3a/laud W Tojfep)kaHue OJarokesiaTe/TlbHOCTH
oOITIeHUS;

COTIOCTaB/IAITb CBOW CYXKIEHUS C CYXAEHUSMU [JPYTUX YUYaCTHUKOB [IHaJiora,
0OHapy’KUBaTh pa3nuuie U CXO/CTBO TO3ULIUN;

BBIPa)KaTh CBOIO TOUKY 3DEHUSI B YCTHBIX U IMMChMEHHBIX TEKCTaX;

MyO/IMYHO  TIPeACTaBIATh  Pe3y/bTaThl  BBLIMOJHEHHOTO  (DM3WYeCKOro  OrbITa
(3KCriepuMeHTa, UCC/Ie/IOBaHMUs], TIPOEKTa);

TOHMMAaTh U UCTO/b30BaTh MPEUMYIIiecTBa KOMaHAHON U WHAWBUYATbHOM paboThl
TIPY peIlieHUH KOHKPeTHOM (pu3nuecKoii ITpo0IeMbl;

TIPUHUMATh 1€/ COBMECTHOM [IesiTe/lbHOCTH, OPraHW30BLIBATH [€MCTBUSI 10 eé
JOCTHD>KEHUIO: PaCIipeiesisiTh POJH, 00CY>KIaTh MPOLECCHI U Pe3y/IbTaThl COBMECTHOU
paboTel, 0000111aTh MHEHHST HECKOIbKUX JTHO/Iel;

BBITIOJTHSATh CBOIO UacTh pabOThI, AOCTUTAsi KaueCTBEHHOTO pe3y/bTara Mo CBOEMY
HarpaB/IeHUIO U KOOPAWHUPYSI CBOM /IeHCTBUS C APYTUMHU UjleHaMHU KOMaH/bI;
OLleHMBATb KauecTBO CBOEro BK/Aaja B OOIMMHA TMPOAYKT TI0 KPUTEPHSIM,
CaMOCTOSITe/IbHO C(hOPMY/TMPOBAHHBIM yUaCTHUKAMU B3aUMO/I€HCTBUSI.

PEI‘YJ'[HTI/IBHBIE YHHUBePCA/IbHbIE y‘-lEﬁHbIe Iﬁ[El‘/’ICTBI/IH

CamoopraHusanus:

BLISIBJIITH TIPOO/IEMbl B JKHU3HEHHBIX W YUueOHBIX CHUTYalsAX, TPeOyroIMX /s
peleHust PU3NUeCKUX 3HaAHUM;

OPUEHTUPOBAThCS B Pa3/MUHBIX TMOAXO0JaX MPUHSATHS pellieHud (MHAWBHUAYaTbHOE,
TIPUHSITHE PellieHus B TPYTIe, IPUHSATHE PellieHUM rPyIon);

CaMOCTOSITe/TbHO COCTaB/ISITh aJTOPUTM pellleHus1 (GU3NUeCcKoi 3a7jauv WM TijlaHa
WCC/Ie[JOBAaHUS C YYETOM HMMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh Tpe/ijlaraeMble BapHaHThI PellleHu;

JlenaTh BIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CHMOKOHTpOJ’lb, BMOHHOHaﬂbeIﬁ HHTEe/IV/IEKT:



JlaBaTh aIeKBaTHYO OL|eHKY CUTYal|uM U Tpe/jiarath IjlaH eé n3MeHeHUs;

OOBSICHATh TIPUUWHBI JIOCTYKEHHUS (HEeJOCTVDKEeHHsI) pe3y/bTaTOB [leATeNbHOCTH,
JlaBaTh OLIEHKY TIPUOOpPETEHHOMY OIIBITY;

BHOCHUTb KODDEKTHBBI B [IeATeJIbHOCTb (B TOM YKC/Ie B XOJ BbINOJHEHUS
bu3MUeckoro McCc/ie[JOBaHUSI WM TpPOeKTa) Ha OCHOBE HOBBIX OOCTOSITE/bCTB,
W3MEHUBILIUXCS CUTYyalWii, yCTaHOBIEHHBIX OIMO0K, BO3HUKIIINX TPYAHOCTEHH;
OLIeHUBaTh COOTBETCTBUE pe3y/ibTaTa LieJid U yCJIOBUSIM;

CTaBUTH CeOsi Ha MeCTO [PYyroro uejoBeKa B XOjle CIOpa WM [AWCKYCCHU Ha
Hay4YHYI0 TeMY, TIOHMMaTh MOTUBbI, HAMEPEeHHs U JIOTUKY JPYroro;

MpU3HaBaTh CBOE IIPaBO Ha OMIMOKY MpH pellieHNuH (PU3NUecKUX 3aJad WU B
yTBEP>K/IeHUSIX Ha HayuHble TeMbI U TaKOe >Ke MPaBo Jpyroro.

INPEAMETHBIE PE3YJ/IBTATBI

K koHITy 00yueHus B 9 K/iacce rpeiMeTHbIe Pe3y/ibTaThl HA 0Aa30BOM YPOBHE IO/DKHBI
OTpa’kaTb C(hOPMHUPOBAHHOCTH Y 00YUaIOI[UXCSl YMEHHM:

WCIO/Ib30BaTh TOHATUS: CHUCTeMa OTCUéTa, MaTepuaabHasi TOUYKa, TpPaeKTOpus,
OTHOCUTENIBHOCTb ~ MEXaHWUeCKOro  JIBU)KEHUS, pedopmarms  (ympyras,
M1aCTUYecKasi), TPEeHWe, LIeHTPOCTPEMHUTEe/IbHOEe YCKOpDeHHWe, HeBeCOMOCTb U
rieperpy3Ku, LeHTP TsKecTd, abCOMIOTHO TBEpZOe TeJso, L[eHTP TSHKeCTH TBEPAOTO
Tela, paBHOBeCHe, MeXaHUuUecKrWe KojieOaHWs W BOJHBI, 3BYK, HH(pa3ByK u
y/IbTPa3ByK, 3/€KTPOMAarHUTHbIE BOJIHBI, IIKajaa 3/€KTPOMAarHUTHBIX BOJH, CBeET,
6/1M30pYKOCTh U [JJalbHO30PKOCTb, CIEKTPbl UCIYCKaHWSI W TOTJIOIeHus, anbda,
6eTa- ¥ raMMa-u3/TydeHus1, U30TOIIb, Si/iepHast SHepreTHKa;

pasnuyarh siBjieHus1 (DaBHOMEpHOe Y HepaBHOMEDHOe TMpPSIMOJIMHEMHOe [IBU)KeHUe,
PaBHOYCKOPEHHOe  TpsSIMOJIMHeNHOe  [IBU)KeHWe, CBOOOJHOe TMajieHue  TeJl,
paBHOMEpDHOe [IBW)KeHHWe 10 OKPY>KHOCTH, B3auMOJeHCTBUE TeJl, peaKTUBHOe
IBIDKeHHe, KosiebaTe/lbHOe /IBYDKeHUe (3aTyXaroljie W BBhIHY)K/[eHHbIe KoJ/ie0aHus),
pe30HaHC,  BOJHOBOe  [IBWDKeHWe,  OTpakeHue  3ByKa, [psIMOJIMHEeNHOe
pacnpocTpaHeHWe, OTpPaKeHWe W TIpeJiOMJIeHUe CBeTa, T[I0JHOe BHYTpPEHHee
OTpakeHUe CBeTa, pa3/ioykeHHe 0esioro cBeTa B CIEKTD U CJIOKEHHE CIIeKTPaTbHBIX
LIBETOB, [WCIIEPCUSI CBE€Ta, eCTeCTBeHHasi paJuO0aKTUBHOCTb, BO3HUKHOBEHHE
JIMHeMYaTOro CIIeKTpa M3J/IyuyeHUs) MO OMMCAHWI0 MX XapaKTepHbIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOe (PU3NUYEeCKOoe SIBJIEHUE;

pacro3HaBaTh TPOSIB/IeHHEe W3yUeHHbIX (DU3UUYECKUX SIBJEHUN B OKPY>Karoll[eM MUpe
(B ToM uucsie ¢u3nuecKue sIBJIeHUS B TIPUPO/Je: MPWIKMBLI U OTJ/IWBBI, JBWKEHUE
riaHeT CoOJIHEUHOM CUCTeMbl, pPeaKTMBHOEe [BWXEHWEe JKUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB >KUBOTHBIMH, 3e€MJIETPSICEHHE, CeliCMUUeCKHe BOJIHBI, LIyHaMH,
9X0, I[BeTa TeJl, ONTHUeCKWe SIBJIeHHsS B TIpUpOjle, OHOJOTHYecKoe JeHCTBHe
BU/IUMOTO, yJ/IbTPa(ONeTOBOIO W PEHTTeHOBCKOr0 W3/yYeHUM, eCTeCTBeHHbIN
PaZIMOAaKTUBHBIN (DOH, KOCMUYeCKHe JIy4d, PaIMOaKTUBHOe W3/lydeHUe TNPUPOJHBIX
MHUHEpaJIOB, [elCTBUe PaJIMOAKTHMBHBIX W3/yUeHWM Ha OpraHM3M 4YejioBeKa), TpHU
3TOM II€PeBOJUThL IPAKTUUECKYI0 3a/jauy B YueOHYIO, BBIZIEJIATH CYIIIeCTBEHHBIE
CBOMCTBA (MpU3HaKK) (hU3UUeCKUX SIBIIEHUM;



ONMUCHIBaTb H3yueHHble CBOWCTBA Tel U (U3UUeCKHe SBJIEHUs, WCIIO/Ib3ys
bu3nueckue BeJIMUMHBI (CpeJHsIs U MTHOBEHHasi CKOPOCTb TeJla TPU HepaBHOMEPHOM
[IBW)KeHWH, YCKOpeHHue, TiepeMellleHre, My Th, yIJI0Basi CKOPOCTb, CUJIa TPeHUsl, CUia
yIPYTOCTH, CWIA TSPKeCTH, YCKOpeHHe CBOOOJHOrO TiafieHus, BeC Tesd, WUMITYJ/IbC
Tesa, UMITY/IbC CUJ/Ibl, MeXaHUUecKasi paboTa ¥ MOII[HOCTb, TIOTeHI[MabHasi IHeprusi
Tena, TIOAHSATOrO HAJ, TIOBEPXHOCThIO 3eMJIM, TOTeHI[ha/bHasi YHEepPrusi CKaTou
MIPY)KWHBI, KUHEeTUYecKasi SHeprusi, MojHasi MeXaHWuecKasi SHeprusi, Inepuoj u
yacToTa KosiebaHWM, AJiMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh
CBeTa, MoKa3aTejb TIPe/JIOMJIEHUs] Cpe[bl), TIPU OIMCAHWU TIPaBUILHO TPAKTOBATh
(U3MUeCKUI CMBICT UCTIONB3yeMbIX BeIMUWH, 0003HAUEHHUS U eIMHULIBI (DHU3UUeCKUX
BeJIMUMH, HaxoAuTb (OPMYJIbI, CBs3bIBaloOl[Me AaHHYI0 (PU3NUYECKyl0 BeSTUUUHY C
JIPYTMMH BeJIMUMHAMU, CTPOUTH rpadMKU W3Y4YeHHBIX 3aBUCUMOCTEN (PU3UUeCKUX
BeJINUKH;

XapaKTepu30BaTh CBONCTBa Tes, (u3nuecKue SIBJIEHUST U TIPOL[eCChI, UCIO/b3Ys
3aKOH COXPaHeHUs SHepruM, 3aKOH BCEMUPHOT'0 TATOTeHUs], PUHLIUI CYyTIePHO3ULIUU
CWI, TPUHLIUI OTHOCUTeNbHOCTH ['anuiesi, 3akoHbl HbIOTOHa, 3aKOH COXpaHeHUs
UMITy/IbCa, 3aKOHbl OTPa)KeHUs] W TIpe/iOMJIeHHsI CBeTa, 3aKOHbl COXPaHeHMs
3apsiJOBOT0 M MAacCCOBOTO UHWCe/l TIpU Si[iePHbIX peaklysX, TpPU 3TOM JlaBaTh
CJIOBECHYIO (DOPMYJ/IMPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaXkeHUe;
00BSICHATh (hH3UUeCKre TPOoLIecChl M CBOMCTBA Tes, B TOM UWCIe U B KOHTEKCTe
CUTyallud  TIPaKTUKOODUEHTHUPOBAHHOTO  XapakTepa: BbISB/AATb  IIPUUYUHHO-
C/IeZICTBEHHbBIE CBSI3U, CTPOUTDL O00BSICHEHUE U3 2—3 JIOTUUeCKHX II1aroB C OMOPOi Ha
2—3 Wu3yyeHHBIX CBOWCTBA (PU3NUECKUX SIBJIEHUM, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEW;

peliaTtb pacyéTHble 3aZaud (OMUpAKOLIMecsl Ha CUCTeMy U3 2—-3 YypaBHEHWN),
WCTIO/b3ys 3aKOHBI U (hOpMYJIbl, CBSI3bIBalolle (PU3nuecKre BeJMUMHbI: Ha OCHOBE
aHa/M3a yC/IOBUS 3aJlauM 3alyCbiBaTh KpPaTKOe YCJ/IOBHE, BBISIBJISATH He/lOCTarolue
WM u30bITOUHBbIe JaHHbIE, BLIOMPAThb 3aKOHbI W (OpPMYyJibl, HeoOXOAWMBIe [/Isi
pellieHUs], TPOBOJUTb pacuéTbl U OLIEHWBAaTh PeaJMCTUYHOCTb I10yUeHHOTO
3HaueHus1 (PU3NUYeCKOU BeJTMUUHBI;

pacrio3HaBaTh Mpo6eMbl, KOTOPble MOXXHO PeLIUTh TIPU TMOMOINH (DU3NUeCKUX
METO/IOB, WCIOMb3ysl  OINWCaHWe WCC/Ie[OBaHUs, BbIJENATb  MPOBepsieMOe
TIpe/iNio/Io’KeHye, OlleHWBaTh MPaBWILHOCThL TIOpsiiKa ITPOBe/IEHUs] MCCIie/OBaHus,
JleNiaTh BBIBO/IbI, MHTEPIIPETUPOBATh pe3y/bTaThl HAOMIOAEHUI 1 OTTbITOB;
TIPOBO/IUTD OTIBITHI 110 HAOMIOeHNI0 (PU3NUEeCKUX SIBJIEHUM WK (HU3NUECKHUX CBONCTB
Ten (UM3yyeHHMe BTOpPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHWs SHEepPruH,
3aBUCUMMOCTh Tlepro/ia KojaebaHWM TPY>KUHHOTO MasTHUKA OT MacChl Tpy3a U
JKECTKOCTA TIPY>KUHBI W HE3aBUCUMOCTh OT aMIUIMTY[bl MabIX KoJie0aHHH,
NPSIMO/IMHEeHOe pacTpoCTpaHeHHe CBeTa, pas/fioykeHre Oesoro cBeTa B CIIEKTP,
v3ydyeHWe CBOMCTB M300pakeHUs B IJIOCKOM 3epKajie U CBOMCTB H300pakeHUst
rpefiMeTa B coOuparoiieit muH3e, Hab/MOieHre CIIONIHBIX Y JIMHeMUaThiX CIIeKTPOB
W3/TyueHus): CaMOCTOSITeJIbHO COOHpaTh YCTaHOBKY W3 W30BITOYHOrO Habopa
o0opy/10BaHUs, OMTMCHIBATH XO/] OTbITA U €T0 Pe3y/bTaThl, JOPMY/THUPOBATh BLIBO/IBI,



MPOBOJUTL MPU HEOOXOAUMOCTH CepUI0 TIPSMbIX W3MepeHHuH, orpefesisisi cpejHee
3HaueHWe HW3MepsieMoll BeMMUMHbI ((POKYCHOe pacCTOsiHWe COOMparollei JMH3bI),
000CHOBBIBaTh BLIOOP criocoba u3mMepeHHs (M3MePUTELHOTO IpHOopa);

MPOBOAUTL UCC/IefIOBaHKEe 3aBUCUMOCTeN (H3UUeCKHUX BeMUUH C WCTI0Jb30BaHHEM
MpSIMBbIX M3MepeHU (3aBUCUMOCTb TyTU OT BpeMeHU TpU paBHOYCKODEHHOM
JOBWKeHWM 0e3 HaualbHOM CKOPOCTH, Tiepuojia KosiebaHui MaTeMaThUyecKoro
MasiTHUKa OT JI/TMHbI HUTH, 3aBUCUMOCTH yTJIa OTPa)KEeHHUSI CBeTa OT yIJia TafieHus U
yT/ia npesioM/IeHUst OT yTJia TlafieHus1): TJIaHUpOBaTh UCC/ieJoBaHUe, CaMOCTOSITeTbHO
cobuparh yCTaHOBKY, (UKCHUDOBaTh pe3y/bTaTbl I0JyUeHHOW 3aBUCHMOCTU
¢du3nueckrx BeTMUWH B BUje Tab/ul] U rpadUKoB, /ieaTh BHIBO/BI TI0 pe3yJbTaTaM
WCCJIeJOBAHUSI;

MPOBOAUTHL KOCBEHHbIe H3MepeHUs (PU3NUeCKHUX BeIUUMH (CpefHsisi CKOPOCTb U
yCKOpeHue Tesa TIpU DPABHOYCKOPEHHOM [JBW)XEHWM, YCKOpeHWe CBOOOAHOrO
najieHus1, KECTKOCTh TIPY)KUHBI, KO3(PGhULIMEHT TPeHUsI CKOJIbKeHUsl, MexaHuJecKasi
paboTa ¥ MOIIHOCTb, YacTOTa U TIIepuoj, KoiebaHWM MaTeMaTUYecKoro W
MIPY>KMHHOT'O MAasiTHUKOB, OTTHYecKas Cuia cobuparoiileli JIMH3bI, paZMOaKTUBHbIN
¢oH): mMIaHUpOBaThb U3MepeHHsi, COOUpaTh SKCIIEPUMEHTA/TbHYI0 YCTaHOBKY W
BBITIO/THATE M3MepeHHUs], CJleflysl MpeAI0’KeHHOW UHCTPYKLMU, BBIYMC/IATH 3HaUeHUe
Be/IMUMHLI W aHa/IM3UPOBaTh TIOJy4YeHHbIe pe3y/lbTaThl C YYETOM 3a/laHHOM
MOrPeLIHOCTA U3MEPEHNUN;

cobmoaTh mMpaBWia TexXHUKWM Oe3omacHocTH mpu pabore ¢ 1abopaToOpHBIM
obopy/10BaHUEM;

pa3MuaTh OCHOBHBbIE TIPU3HAKK M3YyUeHHBIX (DHU3MUeCKUX Mo/esiell: MaTepuasabHast
TOUKa, abCO/IIOTHO TBEpZOe Teslo, TOUeUHbIM WCTOUHUK CBeTa, JIy4, TOHKAas JIMH3a,
TrJlaHeTapHasi MO/ie/ib aTOMa, HYK/IOHHasi MO/ieJib aTOMHOTO Si7ipa;

XapaKTepu30BaTh TIPUHILIMAIILI IeWCTBUS W3YUeHHBIX ITPUOOPOB U TeXHUUECKUX
YCTPOUCTB C OIMOPOM Ha HUX OnucaHusi (B TOM UWC/Ie: CIOUAOMETpP, AAaTYUKU
MOJIOKEeHHsI, PpACCTOSIHUSI W YCKODeHMs, pakeTa, 5XOJ0T, OYKH, I[epPUCKOII,
doToanmapar, onTHYeckue CBETOBO/bI, CLIEKTPOCKOT, 103UMeTp, Kamepa BuibcoHa),
WCTIOMNb3Ysl 3HAHUSI O CBOMCTBaX (pU3NUeCKUX sIBJIeHUM U HeoOXoAuMble u3nuecKre
3aKOHOMEpPHOCTH;

WCIO/Ib30BaTh CXeMbl M CXeMaTUuHble DUCYHKH M3yUeHHBIX TeXHUUeCKUX
YCTPOMCTB, W3MepUTe/NbHbIX TIPUOOPOB M TEXHOJOTMYeCcKUX TIPOLeCCOB TP
pellieHUH yueOHO-TIPAKTUUECKUX 3aJjau, OMNTHUeCKHWe CXeMbl JJisi TIOCTPOeHHs
M300pa’keHUH B IIJIOCKOM 3epKaJjie U coOrparoleii TMH3e;

MPUBOJUTh TIpUMephbl (HAaXOAWTh WHQOPMAIMI0 O TMpHUMepax) TMPaKTUUeCKOTo
WCIIO/b30BaHus (H3MUeCKUX 3HAaHUM B TIOBCEIHEBHOM >XM3HU MJia obecrieueHust
6e3omacHocTi Tipu oOpaiieHUyd C MpubopaMu U TeXHUUECKUMHU YCTPOMCTBaMH,
COXpaHeHUs 37I0pPOBbSI M COOJIIOJeHUST HOPM SKOJIOTMUeCKOTO TIOBeJeHUS B
OKpY>Karoleu cpejie;

OCYILIeCTB/ISITh TOWCK HHGOpMaLmu (U3UUecKoro cojiep>kaHusi B VIHTepHeTe,
CaMOCTOSITe/TbHO (DOPMYUpYsi TOMCKOBBIM 3ampoC, HaXOAUThb IyTU OIpejeeHus



JIOCTOBEPHOCTH TIOJyYeHHOW HWH(OpPMalluM Ha OCHOBE HWMEIOIIUMXCS 3HAaHUU U
JIOTIO/THUTETbHBIX UCTOUHUKOB;

WCTIO/Tb30BaTh TIPU  BBIMIOJTHEHWM  YueOHbIX  3aflaHUil  HAyYHO-TIOMY/ISIPHYIO
nuTepatypy (U3UUeCcKoro Cofep)kaHusi, CpaBOYHble MaTepuasbl, PecypcChl CeTH
VHTepHeT, BaJileTb TIpUéMaMy KOHCIIEKTMPOBAaHUsI TeKCTa, Mpeobpa3oBaHUs
MH(OpMaIMK1 13 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/aBaTb COOCTBeHHBbIe TIMCbMEHHble W YCTHble COOOIleHHs Ha OCHOBe
vH(bOpMallid W3 HECKOJbKHUX MCTOYHUKOB (PU3NUYECKOr0 COAep)KaHUs, MyOJUYHO
Mpe/iCTaB/IsATh pe3y/bTaThl MPOEKTHOM W/IW KCC/Ie[0BaTe/bCKOM JesiTe/IbHOCTH, NPy
5TOM TpPaMOTHO WCMOJIb30BaTh MW3YU€HHbIM TMOHSATHUMHBIA arrmnapaT W3y4yaeMoro
pasfena (U3MKU U COMPOBOXKJAThb BBLICTYIUIEHHWE Tpe3eHTal[ueli C y4éToM

0Cc0OeHHOCTel ayIUTOPHH CBEPCTHHKOB.
TemaTuueckoe IVIdHUPOBAaHHE

9knacc (68 uacoB)

Ko/mmuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue
No (udposBbie)
pa3jesioB ¥ TeM Kontponbusle | IlpakTnueckue
n/n Bcero o0pa3oBarTe/IbHbIE
NpPOrpamMmsI paboThI padoThI
pecypchbl
Pazgen 1. MexaHuueckue sAB/JIeHHA
MexaHnueckoe
bubnmoreka IIOK
[IBIDKEHUe U
1.1 10 1 https://m.edsoo.ru/7f41ada
CII0COOBI ero 5
OMMCaHUS a
bubmioTeka 1IOK
1.2 BsaumogeiicTBue Ten 14 1 3 https://m.edsoo.ru/7f41a4a
6
bubmoreka IIOK
1.3 3aKOHbI COXpaHeHUsI 9 2 https://m.edsoo.ru/7f41ada
6
Ntoro no paspeny 33
Pa3pen 2. MexaHnueckue Ko/1e0aHUsI U BOJTHBI
bubmioTeka 1IOK
MexaHnueckue
2.1 6 1 https://m.edsoo.ru/7f41ada
KosebaHus 5
bubmoreka IIOK
MexaHuueckue
2.2 5 1 2 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK 5
Ntoro no paspeny 11
Pa3pgen 3. JyieKTpOMarHMTHOE 110/1€ U 3/IeKTPOMarHUTHbIE BOJIHbI
3.1 ONeKTpOMarHUTHOe 5 2 Bubmuoreka LIOK
roJie u https://m.edsoo.ru/7f41a4a




3J1eKTPOMAarHUTHbIE 6
BOJIHBI B
Wtoro no paspeny 5)
Pa3gen 4. CBeToBbBIE SIB/ICHUS
3aKOHBI bubmoreka IIOK
4.1 pacripoCTpaHeHUst 6 https://m.edsoo.ru/7f41ada
cBeTa 6
bubnmoreka IIOK
JIMH3BI U ONITUUECKUE
4.2 2 2 https://m.edsoo.ru/7f41ada
nprbOopbI 5
bubmmoreka IIOK
Pa3noxeHue 6e0ro
4.3 1 1 https://m.edsoo.ru/7f41ada
CBeTa B CITeKTP 6
Wtoro no paszeny 9
Pa3pen 5. KBaHTOBBIE sAB/IeHUS
Wcnyckanue u Bbubmmoreka IIOK
5.1 TIOIJIOLLleHHe CBeTa 4 https://m.edsoo.ru/7f41ada
aToMOM 6
bubmoreka IIOK
CtpoeHune aTOMHOI0
5.2 3 https://m.edsoo.ru/7f41ada
saapa
6
bubmoTeka [IOK
5.3 AnepHble peakuu 2 1 https://m.edsoo.ru/7f41a4a
6
Ntoro no pa3peny 9
Pa3jien 6. IToBTOpHUTE THHO-00001AI0IHIT MO/Y/TH
[ToBTOpEHUE U
bubmoTeka LIOK
0600111eHIe
6.1 1 https://m.edsoo.ru/7f41ada
coZiep>KaHus1 Kypca 5
(u3rku 3a 9 Kacc -
Wtoro no paspeny 1
OBILIEE KOJIMYECTBO 68 3 14
YACOB I10 [TPOTPAMME




TemaTruueckKoe ryiaHupoBaHue 9 ksacc (2 yaca/ Hej; 68 yaca B rop)

KonnuecTBo uacos JJ/IeKTPOHHBIe
aTra nudpoBbie
Ne i/l Tema ypoka KoHTpo/ibHBI IIpakTHyeckue A op
Bcero u3yueHus | oOpa3oBaTe/IbHbIE
e paboTbI paboThI
pecypchl
MexaHnueckoe [JBIKEHHeE.
1 1 6.09
MatepuranbHas Touka
9 Cucrema orcuyera. OTHOCUTEIBHOCTD 1 209 bubmoteka LIOK
MeXaHHUUYeCKOro ABWKeHUs ' https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOe npsiMO/IMHEHOe 1 13.09 Bubmoteka LIOK
JBIDKEHHEe ' https://m.edsoo.rw/ff0ad19a
HepaBHOMepHOe npsiMOMHEeNHOoe
4 IBwKeHue. CpeJHsisi U MTHOBEHHast 1 14.09
CKOPOCTh
c [IpsimosiMHeHOe paBHOYCKOpPEHHOe 1 20.09 bubmuoreka IIOK
JBWKEeHUe. Y CKOpeHHe ' https://m.edsoo.ru/ff0ad8d4
CKOpoCTb IPSIMOJTMHENHOT O
6 PaBHOYCKOPEHHOT 0 /IBWKeHus. ['paduk 1 21.09
CKOPOCTH
JlaboparopHas pabota "OnpeneneHve
7 CKO peHI/IsII) TEJIEI[) npu aBHopcio €HHOM 1 1 27.09 Bubmmorexa [JOK
YEKOP PP . yCKop | ' https://m.edsoo.ru/ff0adb18
[BYDKEHUU T10 HAKJIOHHOM IIJIOCKOCTH
CBobosHOe TiazieHue Test. OMbIThI
8 AMIOE oA 1 28.09
lanunes
9 PaBHOMeEpHOE /IBUKeHME T10 1 4.10 bubmoreka LIOK
OKpYy>XHOCTH. ITeproz 1 yactora https://m.edsoo.ru/ff0ael176
obparteHusi. JInHeliHasi ¥ yraoBasi




CKOPOCTH

10 LleHTpOCTpEMUTE/IEHOE YCKOPEHHE 5.10
. bubnuoreka LIOK
11 Ile 3aK0H HbroToHa. Bektop ¢ 11.10
PBEIH 3aKOH HbIoTOH KTOp CHIIRT https://m.edsoo.ru/ff0ae612
1 Btopoii 3akoH HetoTOHa. 1310 bubmioreka LJOK
PaBHO/IeIiCTBYOII[ast CHJIa ' https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HetoToHa. Cyrnepno3uiiys 18.10 Bbubmoteka LIOK
CHJT ' https://m.edsoo.ru/ff0ae982
14 Pelienue 3az1au Ha priMeHeHKe 3aKOHOB 19.10 bubmoreka LIOK
HeroToHa ' https://m.edsoo.ru/ff0aeb6c
bubmoreka [IOK
15 Cua ynpyrocrtu. 3akoH I'yka 25.10
YIpY y https://m.edsoo.ru/ff0aeca2
16 JlabopaTopHasi pabota «OmnpezieneHye 26.10 bubmoreka LIOK
JKECTKOCTH MPY>KUHBI» ' https://m.edsoo.ru/ff0aee28
bubmoreka [IOK
17 Cuna TpeHus 8.11
P https://m.edsoo.ru/ff0af738
18 JlabopaTopHas pabota "OmnpezeneHue 911 bubmoreka LIOK
K03 duliieHTa TpeHUsT CKOJIbKeHUs" ' https://m.edsoo.ru/ff0af8be
Cuna TshKecT U 3aKOH BCEMHUPHOT0
bubmoTeka LIOK
19 TATOTeHUs. Y CKOpeHre cBODOOHOTO 15.11
https://m.edsoo.ru/ff0af044
naZieHust
Ypok-koHbepeH1us "[IB>KeHUe Tesl
20 BOKPYT I'PaBUTALIMOHHOI'O LJeHTPa 16.11
(Conneunas cucrema). 'anaktuku"
71 ITepBas KocMuyeckKast CKOpOCTb. 9911 bubmioreka LIOK
HeBecoMoCTb 1 TIeperpysKu ' https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUa/sbHOW TOUKH.
29 AbcomtoTHO TBEP0€ Tesio. PaBHOBecHe 23.11 Bbubmoteka LIOK

TBEPZAOTO TeJia C 3aKPeIIEHHON 0ChI0
BpalleHusI

https://m.edsoo.ru/ff0afe36




23 MowmeHT cuibl. LleHTp TsKecTH 29.11
KonTponbHast paboTa 1o Teme
24 "MexaHnyecKoe IBUyKeHUe 30.11 Bubmorexa HOK
N A ’ ' https://m.edsoo.ru/ff0b06ec
B3aumogerictBue Ten"
Nwmnynbe Tena. UMnynbc crsibl. 3aKOH
25 COXpaHeHHUs UMITyabca. YTIpyroe u 6.12 Bubmorexa HOK
P yaBea. Jrpy ' https://m.edsoo.ru/ff0b07fa
HeyIpyroe B3auMo/ierCTBUEe
6 Perienue 3azau ro teme "3akoH 712 bubmoreka IIOK
COXpaHeHusl UMITyJibca" ' https://m.edsoo.ru/ff0b096¢
bubmoreka IIOK
27 MexaHnueckas paboTa U MOIITHOCTb 13.12
p - https://m.edsoo.ru/ff0b0a84
bubmioreka LJOK
PaboTa CuIbI TSDKeCTH, CUJTbI YTIIPYTOCTH
28 14.12 https://m.edsoo.ru/ff0b0db
Y CUJIbI TPEHUS 3
JlabopaTopHasi pabota «OmnpezieneHye
79 pabOThI CHJIBI TPEHUS TIPH PAaBHOMEPHOM 20.12
JBIDKEHUU TeJjla M0 TOPU30HTA/IbHOM '
TTOBEPXHOCTH»
CBs3b dHe abOoThI.
30 BSI3b SHEPTUU U pabOThI 2112
[ToreHnmanbHas 3Heprus
31 Kunetnueckas sHeprus. Teopema o 9712 bubmioreka LIOK
KUHEeTHYeCKOM SHeprun ' https://m.edsoo.ru/ff0b0c32
32 3aKOH COXpaHeHUs SHepruu B MexaHuKe 28.12
33 JlabopaTopHast pabora «/3yueHue 10.01 bubmoreka LIOK
3aKOHA COXpaHEeHUs SHeprum» ' https://m.edsoo.ru/ffOb12fe
bubmoreka LIOK
KonebatenbHoe ABMKEHHE U €T0
34 11.01 https://m.edsoo.ru/ff0b185
XapaKTepPUCTUKU 3
35 3aryxatoiye Kosebanusi. BoiHyX/1eHHbIe 17.01 bubnuoreka IIOK
Kosre0auus. Pe3onanc ' https://m.edsoo.ru/ff0b20f0
36 MaTtemaTrueckrii U NPy>KUHHBIA 18.01




MasATHUKU

IIpeBpallieHre 5HEPTUU TTPU

37 24.01
MeXaHUUeCKUX KoeOaHUsIxX
JlabopaTopHasi pabota «OmnpeseneHve
38 ‘—IaCTOI")FbI Hpne I/lIJO a Kone6ai1/1/:1[>i 25.01 bubmmorexa [JOK
proa ' https://m.edsoo.ru/ff0blaec
TIPY’KUHHOI'O MasiTHUKa»
JlabopaTopHas pabora «ITpoBepka
39 3aBUCUMOCTH I1epUO/a U YaCTOThI 3101 Bbubmoteka LIOK
KonebaHuii KomebaHU rpy3a OT ATUHbBI ' https://m.edsoo.ru/ff0b197a
HUTW»
Mexanuueckure Bo/HbL. CBOMCTBa
40 MeXaHU4eCKuX BOJH. [1pofjosibHbIE U 1.02 Brbmoreka LOK
FHPOA ' https://m.edsoo.ru/ff0b21fe
rorepeyuHblie BOJIHbI
3ByK. PacripocTpaHeHue u oTpaxkeHue
41 y poctp P 7.02
3ByKa
42 Ypok-uccnenoBanue "HabroneHue 8.02
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOThI" ’
I'poMKOCTB 3ByKa ¥ BbICOTA TOHA.
43 P 27 14.02
AKyCTHYeCKuY pe3oHaHC
KonTponbHast paboTa 1o TeMe "3aKOHBI
44 coxpaHeHHs1. MexaHudeckue KoJjiebaHus 15.02
Y BOJIHBI"
45 OJIeKTpOMAarHUTHOe I10J1e. 91.02 Bbubmoteka LIOK
OJIEKTPOMAarHUTHbIE BOJTHBI ' https://m.edsoo.ru/ff0b2abe
46 CBOWCTBA 3/IeKTPOMarHUTHBIX BOJIH 22.02
Ypok-koHbepenius "kana
47 3/1eKTPOMAarHUTHBIX BOJIH. 28.02 bubmoteka LIOK
Wcnosib30BaHUe 3/1eKTPOMAarHUTHBIX ' https://m.edsoo.ru/ff0b2fe6
BOJIH /I/Is1 COTOBOM CBSI3U"
48 Ypok-uccienoBanve "M3yueHue CBOMCTB 29.02 bubmiorteka LIOK

3JIEKTPOMATI'HUTHBIX BOJIH C ITOMOIIBIO

https://m.edsoo.ru/ff0b2c6c




MoOuIbHOTO TestehoHa"

PerieHre 3a/1a4 Ha omipe/iesieHHe

49 YaCTOThI U IJIUHBI 3/IEKTPOMarHUTHOM 6.03
BOJTHBI
DJIeKTPOMarHuTHas MpUpo/a CBeTa. bubmoreka IIOK
50 CkopocTh cBeTa. BonHoBbIe cBOMCTBa 7.03 https://m.edsoo.ru/ff0b31d
CBeTa 0
Wcrounuku cBeta. [IpsimonHeliHoe bubmoteka LIOK
51 pacripocTpaHeHye cBeTa. 3aTMeHUS 13.03 https://m.edsoo.ru/ff0b365
ConHua u JIyHbl 8
3aKOH OTpa)keHHUs CBeTa. 3epKasa.
52 Pelienue 3aau Ha prMeHeHKe 3aKOHa 14.03 Brbmoreka LOK
o P ' https://m.edsoo.ru/ff0b38c4
OTpa)keHusl CBeTa
53 IIpesioMmieHue cBeTa. 3aKOH 20.03 Bbubmoteka LIOK
MpeIOMJIeHHsT CBeTa ' https://m.edsoo.ru/ff0b3aea
[TonHOe BHyTpeHHee OTpakeHue CBeTa.
bubmiorteka LIOK
54 Ncnosib30BaHUe MOTHOTO BHYTPEHHEr o 21.03
https://m.edsoo.ru/ff0b3c5¢c
OTpakeHUs1 B OMTUYECKUX CBETOBOJAX
JlaboparopHast paboTta "ViccieoBanue
eg 3aBUCHMMOCTH YTJ1a MPeIOMJIeHUs 3.04
CBETOBOIO JIyya OT yTJia NaZileHus1 Ha ’
rpaHulie "BO34yX-CTeKn10""
bubmiorteka LIOK
JIun3bl. OnTHYecKast Cyjia JIMH3bI.
" https://m.edsoo.ru/ff0b3f2¢c
JlaboparopHas pabota "OmipeeneHuve
56 . 4.04 Bubmoreka IIOK
(hOKyCHOrO pacCTOSTHUSI U ONTUUECKOMN
o R https://m.edsoo.ru/ff0b420
CWIbI cOOUparoIei JINH3bI 6
bubmoreka LIOK
57 I'na3 kak onruyeckasi cuctema. 3peHue 10.04 https://m.edsoo.ru/ff0b468
4
58 PasnosxeHue Gesoro ceeTa B CIeKTp. 11.04 Bbubnuorexa LIOK




OmnsbiTel HbroToHa. CrioykeHue
CIIeKTpa/IbHBIX LIBeTOB. [vcriepcus cBera

https://m.edsoo.ru/ff0c0f4c

cq OnbiTel Pe3epdopaa u naHeTapHas 1 17.04 bubmioreka LIOK
MO/ieJIb aTOMa ' https://m.edsoo.ru/ff0c12a8
60 [Toctynatel bopa. Mogens atoma bopa 1 18.04
61 HWcrnyckaHue U orJiomjeHue ceeTa 1 94.04 bubmoteka LIOK
atoMoM. KBaHThI. JIMHeluaTble CrIeKTpbl o https://m.edsoo.ru/ff0c144c
bubmoreka IIOK
2 P 6 1 25.04
6 YWOAKTHUBHOCTE M €€ BBl https://m.edsoo.ru/ff0c1672
bubnuoreka IIOK
Crtpoenue aToMHOro siipa. HyknoHHas
https://m.edsoo.ru/ff0c18ac
63 MO/ie/Ib. DHeprus CBs3U aTOMHBIX sfiep. 1 2.05
CB#I3b MacChbl ¥ SHepruu Bubmiorexa LIOK
P https://m.edsoo.ru/ff0c1d7a
bubmioTeka LIOK
64 P | 1 8.05
SAHOAKTHBHEIC [IPEBPALICHIA. KI30TOTRL https://m.edsoo.ru/ff0clal4
65 [Tepuog nonypacnaza 1 15.05
66 SAnepHble peakiyy. 3aKOHbI COXPaHeHHs 1 1505 bubmioreka LIOK
3apsilOBOTO U MacCOBOTO UUCE ' https://m.edsoo.ru/ff0c1c58
KontposnbHast paboTa 1o Teme
IIS .
67 NeKTPOMarHUTHOe IoJ1e 1 16.05
OneKTpoOMarHUTHbIe BOHbI. KBaHTOBbBIE
sABeHUs"
68 [ToBTOpeHUe U 0b60b1eHne. Kypca 1 1 16.05 bubmoreka [IOK
busuku 9 Kacca ' https://m.edsoo.ru/ff0c245a
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14

YUYEBHO-METOJUYECKOE OBECIIEYEHHWE OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIbBI /11 YYEHUKA




» ®u3uka, 9 knacc/ Iepeinkud A.B., I'ytHuk E.M., O011jeCcTBO C OrpaHUYeHHOMN O0TBeTCTBEHHOCThIO « [ IPODA»; AKIIMOHEpHOe

obiiectBo «M3parenscTBo «IIpocBeliieHre»
METOJUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

[Toypounsbie pa3paboTku 1o ¢usvke 9 kmacc. B.A.Boskos. N3marenscteo "BAKA" 2014

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU UHTEPHET

Poccuiickas 3/1eKTpoHHasi IIKo/1a
du3MKa.py
Knacchas ¢usvka
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