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ITOSACHUTEJIbBHASA 3AIINNCKA

[lporpamma 10 ¢u3MKe Ha YpOBHe OCHOBHOrO 00Ilero oOpa3oBaHUs COCTaB/ieHa Ha
OCHOBe TI0JIOKeHH 1M TpebOBaHMM K pe3y/bTaTaM OCBOEHHSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTebHOM mMpoOrpaMMbl, TipefacTaB/ieHHbIXx B PI'OC OOO, a Takke C Y4YETOM
denepanbHOll paboyeil mporpamMmbl BOCIUTaHUSI U KoHLeNuuy mMpernojaBaHusi y4eOHOTO
npeameTta «PuU3UKa».

CopepkaHue  mporpaMmbl 10 (u3MKe  HarpaB/leHO Ha  (dopMHpOBaHHe
eCTeCTBeHHOHayYHOM T'DPaMOTHOCTH OOyuaroIuxXcs W OpraHu3aluio usyueHusi (U3UKU Ha
niesiTeTIbHOCTHOM OCHOBe. B TiporpamMme 1o (u3MKe YUWUTBHIBAIOTCS BO3MOXKHOCTU yueOHOTro
npegMeta B peamu3ariuu  TpeboBanuit PI'OC OOO K TUIAaHUPYEMBIM JIMUHOCTHBIM U
MeTarpeZJMeTHbIM  pe3ysbTaTaM  oOOydueHHs, a  TakKe  MeXIIpeAMeTHble  CBSI3U
eCTeCTBeHHOHAYUHBIX yUeOHBIX MPeMETOB Ha YPOBHE OCHOBHOTO 0011jero 00pa3oBaHMs.

[Tporpamma mo (u3vKe ycTaHaBIMBaeT paclipefiesieHre yueOHOrO MaTtepvania 1o rojam
oOyueHust (10 Kjaccam), TMpejjaraeT TPUMEPHYIO TI0C/Ie0BaTe/IbHOCTb W3yUeHUs TeM,
OCHOBAHHYI0 Ha JIOTHKe pa3BUTUS TIPJIMETHOrO COJepXXaHusi W YyuéTe BO3PACTHBIX
0CcobOeHHOCTeN 00yUarouXCs.

[Tporpamma 1o ¢u3rKe pa3paboTaHa C 11e/TbI0 OKa3aHUs METOAMUECKOU TTIOMOIIY YUUTEJTHO
B CO3/laHUU paboueli porpamMmbl 10 yueOHOMY MpeiMeTy.

dusmKa SIB/ISeTCS CUCTeMOOOPA3yOIIMM /I/IsT eCTeCTBeHHOHAYUHbIX YueOHBIX MpeiMeToB,
MOCKOJIbKY (pM3HUUeCKUe 3aKOHBI JieXkaT B OCHOBE MPOLIECCOB U SIBJIEHUM, U3ydyaeMbIX XUMUEM,
Ouosiorue, acTpoHOMUel U (u3nUeckol reorpadueli, BHOCUT BK/IaJ, B eCTeCTBEHHOHAYUYHYIO
KapTUHY MWpa, TMpefocTaB/sieT Haubosee siCHble OOpasiibl MPUMeHEeHUs] HayYyHOTO MeTofa
TMO3HaHUSI, TO eCTh CTIocoba TMoJTyueHus JOCTOBEPHbIX 3HaHUW O MHUPe.

OpHa 13 T/IaBHBIX 3a/au (pu3nueckoro oOpa3oBaHHs B CTPYKType o0Iero o6pa3oBaHus
coctoUT B (OPMHPOBAHWM €CTeCTBEHHOHAyUHOM TpaMOTHOCTM M WHTepeca K Hayke Yy
00yUaroIUXCsl.

W3yuyenre ¢u3nku Ha 0a30BOM ypOBHe TIpeAriojiaraeT OBJlafieHWe C/IeJyHIUMA
KOMITeTeHTHOCTSIMH, XapaKTepH3YIOLIMMU eCTeCTBeHHOHayYHYH0 TPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBIEHUS;

 OLIeHMBaTh U TTIOHUMaTh OCOOEHHOCTH HAYYHOTO UCCTIe/JOBAHKS;

e VHTEpIIPeTUPOBaTh [JaHHble W MCIOJIb30BaTh HayyHble [JOKa3aTenbCTBa [Jist
M0JIyYeHUs! BbIBO/IOB.

Llenu u3yueHuss (pM3UKM Ha YPOBHE OCHOBHOTO 00I1[ero oOpa3oBaHUs OrMpefiesieHbl B
Konrenmuu miperioiaBanust yuebHoro npeaMera «Pusrka» B 06pa3oBaTe/IbHBIX OpPraHU3alysax
Poccuiickoii @epiepariuy, peayiM3yIOIUX OCHOBHbIe 00Ieobpa3oBaTe/ibHble TMPOTPaMMEl,
yTBepXXAEHHOU pelueHneM Kosutermm MuHucTepcTBa mnipocBeleHuss Poccuiickou depnepauuu
(mmpotokon ot 3 gekabps 2019 r. Ne TTK4BH).

Ilenn usyueHusi pusnku:



e rmpuoOpeTeHHWe WHTepeca W CTpPeMJieHUs OOyJarIuMxcsi K HayYHOMY HW3YUYeHUIO
TIPUPO/IbI, Pa3BUTHE UX UHTE/I/IEKTYaTbHbIX U TBOPUECKUX CTIOCOOHOCTEH;

e pa3BUTHEe TIPe/ICTaB/e€HWA O HayyHOM MeTo/le TI03HaHUd U (POpMUpPOBaHUE
WCCJIeJ0BaTe/IbCKOTO OTHOLLIEHUS K OKPY KarOIUM SIBJIEHUSIM;

e (opMUpOBaHKe HAyUHOIO MHUPOBO33peHHsI KaK pe3yJ/ibTaTa U3yueHHsi OCHOB CTPOEHUsI
MaTepyy U (PyHaMeHTaTbHbIX 3aKOHOB (DH3UKU;

« (hopMHpOBaHWe Mpe/ICTaBIeHUN O POU (DU3UKU /i1 Pa3BUTUSI APYTHUX eCTeCTBEHHBIX
HayK, TEXHUKHU U TeXHOJIOTUH;

e pa3BuUTHE TIPEZCTABIEHHMM O BO3MOXHBIX Cdepax Oyayileil mnpodeccroHaTbHOM
JesTeNTbHOCTH, CBSI3aHHOW C (PM3MKOM, MOT0TOBKA K Ja/bHEeUIIIeMy 00yUueHUI0 B 3TOM
HarpaBJ/IeHUM.

HocTwkeHWe 3TUX Ijefled TporpaMMbl 10 (U3MKe Ha YpOBHE OCHOBHOTO OOIIIero

oOpa3oBaHust 06ecrieunMBaeTCs pellieHreM CreIyIoInX 3afad:

e rmpuoOpeTeHHe 3HAaHWM O /[AWCKPETHOM CTPOEHUU BeIecTBa, O MeXaHUUeCKHUX,
TETIJIOBBIX, 3/IEKTPUUYECKHUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSX;

e rmpuoOpeTeHHe yYMeHUN OIUChIBATb M  OOBACHATH GU3NUECKHE SBIEHUS C
MCI10/Ib30BaHMEM T0J/yYeHHbIX 3HaHUY;

e O0OCBOEHHWE METO/IOB peIleHUs] TPOCTEMIINX PAaCUETHBIX 33Jady C MCI0/Ib30BaHUEM
dbu3rnueckux Mo/ienel, TBOPUECKUX Y NMPaKTUKOOPUEHTHPOBaHHBIX 3a/]ay;

e pa3BUTHe yMeHHU HabOMIOZATh TIPUPOJHBbIE SBJIEHHUST W BBLITIOJHATH  OIIBITHI,
naboparopHele pabOTbI ¥ 3KCIIEPUMEHTa/bHbIe WCC/Ief0BaHHSA C WCIOIb30BaHUEM
M3MepUTe/IbHbIX IPUOOPOB;

e 0OCBOeHUWe TIpUEMOB paboThl ¢ WHGpopMalyell GHU3MUeCKOro COfepyKaHusl, BK/IOUast
MH(OpPMALIMI0O O COBPEMEHHBIX [JOCTWXKEHUsX (PU3UKWA, aHaIu3 U KPUTUUEeCKOe
olieHMBaHWe UH(MOpMalUy;

e 3HAKOMCTBO CO cdhepamMu TpodeCcCUOHa/TbHON JesATe/IbHOCTU, CBSI3aHHBIMU C (PU3HKOM,
1 COBpEMEHHBIMU TEXHOJIOTUSIMHA, OCHOBAaHHBIMU Ha [IOCTHKEHUSIX (PU3UUEeCKON HayKU.

Ha u3yuenue ¢usuky (6a30BbI ypOBEeHb) Ha YPOBHE OCHOBHOTO 00IIjero o6pa3oBaHUs
orBoauTCs 238 yacoB: B 7 Knacce — 68 yacoB (2 yaca B Heflest0), B 8 Knacce — 68 yacos (2 yaca
B HeJleJIr0), B 9 KJjiacce — 102 yaca 3 yaca B HeJIeJIi0).

[Tpenaraemblii B riporpaMMe 1o u3smke repeueHb 1abopaTOPHBIX pabOT U OTBLITOB HOCUT
peKOMeH/jaTe/IbHBIM XapakTep, yuuTesb Jie/laeT BbIOOp TpoBe/eHus1 J1abopaTopHbIX paboT U
OMBITOB C  YY6TOM  WHAWBHUAya/JbHBIX  OcoOeHHOCTel  oOydaromuxcs,  CITHMCKa
9KCTIepUMEHTAaIbHbIX  3a/laHui, TIpeJjiaraeMbiXx B paMKaX OCHOBHOTO T'OCYJapCTBEHHOTO
5K3aMeHa Mo (pu3suke.



COJAEPXAHUE OBYUEHUA
9 K/IACC

Pa3nen 8. Mexannueckue siBJIeHHS.

MexaHuueckoe aBwxeHue. MatepuasibHasd Touka. Cucrtema oTcuéra. OTHOCUTE/IBHOCTD
MEeXaHWUeCKOro [BWKeHUs. PaBHOMepHOe mNpsMOJMHENHOe [ABWKeHWe. HepaBHOMepHOe
NpsAMO/IMHeHOe fBwkeHre. CpefHsss MU MIHOBEHHAas CKOPOCTb Tejia TIPU HepaBHOMEPHOM
JIBUKEHUU.

YckopeHnuve. PaBHOyCKOpPeHHOe TIpSIMO/TMHeHOe ABmKeHre. CBoOo iHOe majieHue. OmbIThI
[amunes.

PaBHOMepHOe ABIDKeHHE M0 OKPY)KHOCTH. Ilepuos u yactota obparienus. JIuHeitHast U
yIJyI0Basi CKOpOCTH. LleHTpoCTpeMuUTeIbHOe YCKOPEHUe.

[TepBbivi 3ak0H HbtoToHa. BTopou 3akoH HeroToHa. Tpetuii 3akoH HetoToHa. TIpunIun
CyTIepIiO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cujla TPEHHUSI CKOJIbKEHUSs, CUjla TPEeHUSs
TIOKOSI, IPYTHe BU/bI TPEHUS.

Cuna TSDKeCTH Y 3aKOH BCEMHDHOTO TSATOTEHHS. YCKOpeHHe CBOOOZHOTO TIaJieHusl.
Oewkenue 1uiaHer BOKpyr CosHua. IlepBas kKocMuueckass CKopocTb. HeBecoMocTs U
reperpysKu.

PaBHOBecHe MaTepHa/bHOM TOUKH. AGCO/IIOTHO TBEP/0€e Teo. PaBHOBeCHe TBEPZOTO Tela
C 3aKpeIvIEHHOMW OChI0 BpallleHus1. MomeHT cuibl. LIeHTp TsoKecTH.

Nmnynec Tena. Vi3sMeHeHve umily/ibca. VIMIysbC Cuibl. 3aKOH COXPaHEHWsS WMITYJIbCa.
PeakTuBHOE BUKEHUE.

MexaHnueckasi pabora ¥ MOIIHOCTh. PaboTa cui TSDKeCTH, YIIPyroctd, TpeHus.. CBsI3b
HepruM W pabotbl. [loTeHIMa/MbHAsT SHEPTUs Teja, MOAHATOrO HaZ TOBEPXHOCTHIO 3eMJIH.
[loTeHuManbHasi SHEPrus COKatod TMpyxuHbl. KuHeTnueckass 5sHeprusi. Teopema o0
KUHETUYEeCKOW 3HepPruu. 3aKOH COXPaHeHUs] MeXaHUUeCKOU SHePryu.

demoncmpayuu.

1. HabnrozeHrie MexaHMUECKOTO IBV)KEHHS TeJla OTHOCUTE/IbHO pa3HbIX TeJl OTCUETa.

2. CpaBHeHMe TIyTel Y TPAaeKTOPWUW [BWKEHUS OJHOTO WU TOTO Ke Tejla OTHOCHUTEbHO
pPa3HBIX TeJI OTCUETa.

V3mepeHrie CKOPOCTH U yCKOPEHHUSI MPSIMOJIMHEMHOTO JBU)KEHMUS.

NccnemoBanue pru3HaKoB PaBHOYCKOPEHHOTO JBUKEHUS.

HabtojeHue [BYKEHUS TeJla TI0 OKPY>KHOCTH.

Habsro/jeHre MexaHUYeCcKuX siBJIeHUM, TIPOUCXOSIINX B CUCTeMe OTCUéTa «Tesexkka»
1py eé paBHOMEPHOM M YCKOPEHHOM /IBVPKEHUH OTHOCHUTE/TbHO KabrHeTa PU3HKHU.
3aBUCHUMOCTh YCKOPEHHUSI Tejla OT MacChl TeJla U JeUCTBYIOIeN Ha Hero CUJIbL.
HabJttojeHre paBeHCTBa CUJI TIPU B3aUMO/I€MCTBUM Te.

V3MeHeHue Beca Tesia IPU YCKOPEHHOM [ BUKEHUU.
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10. [1epeaua uMIlyibca MpY B3aUMO/IEMICTBUM TeJl.

11. IIpeobpa3oBaHusi 3HEPTUU TIPU B3aUMO/IeHICTBUU TeJl.

12. CoxpaHeHUe UMITy/IbCa TIPU HEYIIPYTOM B3auMO/IeHCTBUMU.

13. CoxpaHeHue UMITy/IbCa IpX aOCOMIOTHO YIIPYTrOM B3aUMO/IeHCTBHUH.

14. HabrozieHrie peakKTUBHOTO /IBYKEHUS.

15. CoxpaHeHUe MeXaHUUeCKOM SHepPryy Tpyu CBOOOHOM TafleHUH.

16. CoxpaHeHVe MeXaHUUeCKON SHepryuu TMpU JIB)KEHUU TeJjla M0/ JeMCTBHEeM TIPYKUHBI.

JlabopamopHbie pabombl U ONbIMbL.

1. KoHcTpyupoBaHue TpakTa [jisi pa3roHa U JajibHeMIlIero paBHOMEPHOIrO [BWXXEeHUs
11apyKa WIH TeeXKH.

2. OrnpeneneHue cpefgHell CKOPOCTU CKOJIb)XKeHUsI OpycKa WM ABW)KEHHUS Ilapvka II0
HaK/IOHHOM TJIOCKOCTH.

3. OrmpejeneHve yCKOpDeHUs Tejla TPU DPABHOYCKOPEHHOM /BW)XEHUM IO HaK/JIOHHOU
TMJIOCKOCTH.

4. VccnemoBaHye 3aBUCUMOCTU MYTU OT BpeMeHU MPY PaBHOYCKOPEHHOM JBIyKeHuH 0e3
HayajlbHOM CKOPOCTH.

5. IIpoBepka TrUIMOTe3bl: €CIA TIPM PABHOYCKOPEHHOM [IBIKeHWH 0e3 HauaabHOU
CKODOCTM MYTU OTHOCATCA KaK psJi HEUYETHBIX UHMCeI, TO COOTBETCTBYIOLME
TIPOMEKYTKH BpeMeHH! OIMHAKOBBI.

6. WccnenoBaHue 3aBUCUMOCTUA CWJIbI TPEHHsI CKOJIb)KEHUsI OT CH/Ibl HOPMaJIbHOTO
JaBeHusl.

OrnpefieneHre Ko3(pduiiyieHTa TpeHUsT CKOJIb)KEeHUS.

OrnpesiesieHre KECTKOCTU NIPY>KUHBI.

Omnpegenenve paboTbl CUMBI TPEHHS TIPM pPAaBHOMEPHOM [IBWKEHHUH Teja TI0
rOpPU30HTa/IbHOU MMOBEPXHOCTH.

10. Onipefiesienyie pabOThI CU/IBI YIIPYTOCTU TIPU TIOJBEME Tpy3a C MCIOIb30BaHUEM
HETIO/IBVPKHOT'O U TIOIBMXKHOTO OJI0KOB.

11. VI3yueHue 3aKOHa COXpaHeHUsI SHEePTUM.

Pa3gen 9. MexaHuuecKkue Ko1e0aHHs H BOJTHbI.

KonebaTenbHoe aBrkeHre. OCHOBHbIE XapaKTePUCTUKU KoJjiebaHWM: Tepuoj, 4acToTa,
aMIIMTyJa. MareMaThueCKUd U TIPY)KUHHbIA MasTHUKUA. [IpeBpailjeHre SHepPruu IIpu
Kojie0aTe/IbHOM JBH)KEHHUH.

3aryxatoiijue KonebaHusi. BoiHyKaAeHHbIe KoeOaHusi. Pe3oHaHC. MexaHWUeCKe BOJTHBI.
CBolicTBa MexaHUUeCKUX BOJIH. [Ipo/io/ibHbIE U TIOTepeyHble BOJIHBI. []/TMHa BOHBI U CKOPOCTh
eé pacripoctpaHeHus. MexaHWUecKre BOTHbI B TBEPZIOM TeJjie, CeiCMUUeCcKre BOJIHBI.

3ByK. ['pOMKOCTb 3ByKa 1 BbicOTa TOHa. OTpakeHue 3ByKa. MIHbpa3ByK U yIbTPa3BYK.

emoncmpayuu.

1. HabmrogeHue konebaHuii Tesl 1o/ AeMCTBUEM CHUJIbI TSDKECTH U CUJTbI YTIPYTOCTH.

2. Habsnrosenue KosiebaHUii rpy3a Ha HUTU U Ha MPY’KUHE.



3. HabsofieHue BBIHY>K/IeHHBIX KO/Ie0aHWI ¥ pPe30HaHCa.
4. PacrmipocTpaHeHue TIPOJ0JIbHBIX U MOMePeuHbIX BOJH (Ha MOJIe/NN).
5. HabmrogeHre 3aBUCMMOCTU BbICOThI 3ByKa OT UaCTOTHI.
6. AKyCTUUYeCKUU pe30HaHC.
JlaGopamopHble pabombl U ONbIMbL.
1. OmpegesieHre YaCcTOTHI U Iepro/a KoyiebaHWii MaTeMaTUUeCKOTro MasiTHUKa.
2. OrnpejienieHye YaCTOThI ¥ TIepro/a KoiebaHui MPY>KUHHOTO MasiTHUKaA.
3. HccnemoBanve 3aBUCMMOCTH Tiepuofia KoyieOaHWM TIO/[BEIIIEHHOTO K HUTH TI'py3a OT
JJTUHBI HUTH.
4. WlccnemoBaHve 3aBUCHMMOCTH Tiepyofia KoseOaHUM MPY)KUHHOTO MasTHUKA OT MaccChl
rpy3a.
5. IIpoBepka HE3aBUCHMOCTH IepHo/la KoiebaHWi Tpy3a, IMOABEIIEHHOTO K HHUTH, OT
MaccChl Tpy3a.
6. OMBITBI, JeMOHCTPUPYIOIME 3aBUCUMOCThL Tepuoja KoJjiebaHui TPY>KUHHOTO
MasiTHAKa OT MacCChl Ipy3a M KECTKOCTU MPY>KUHBI.
7. V3MmepeHue yCKOpeHUst CBOOOJHOTO TaZieHHs.
Pa3zpes1 10. J1eKTpOMarHuTHOE 110J1e ¥ 3/IeKTPOMarHUuTHbIE BOJ/IHBI.
ONeKTPOMAarHuTHOe T10j1e. DJIeKTPOMAarHuTHble BOJIHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. IlIKajia 3/7€KTPOMarHUTHBIX BOJH. VICriosb30BaHUe 3/IEKTPOMAarHUTHBIX BOJIH ISl
COTOBOU CBSI3M.
DneKTpoMarHuTHasi npupoga csera. CKOpoCThb cBeTa. Bo/HOBBIE CBOMCTBA CBeTa.
demoncmpayuu.
1. CBoMCTBa 3/IeKTPOMarHUTHBIX BOJIH.
2. BosnHOBBIE CBOMCTBA CBETa.
JlaGopamopHble pabombl U ONbIMbL.
1. V3yueHue CBOMCTB 3/IeKTPOMAarHATHBIX BOJIH C [IOMOIL[bI0 MOOUIEHOTO TeedoHa.
Pa3pen 11. CBeToBbIe AB/ICHHS.
JlyueBasi Mmogiens cBeta. MicTouHuku cBeTa. IIpsiMO/IMHENHOe pacripoCTpaHeHue CBeTa.
3atmeHus CosHija v JIyHbel. OTpakeHue ceta. [110ckoe 3epKano. 3akKOH OTpakeHus CBeTa.
[IpenomeHue cBeta. 3akOH TipesioMyieHUs1 cBeTa. [1o/IHOe BHyTpeHHee OTpakeHue CBeTa.
W cnosb30BaHre MOJHOTO BHYTPEHHET0 OTPAXKEHHUs B ONITUUECKUX CBETOBO/IAX.
Jluuza. Xop nyuerd B suH3e. OnTuyeckas cucteMa (oToarapata, MUKPOCKOMNAa H
Tesleckomna. ['71a3 kak onrthueckasi cuctema. biM30pyKoCThb U JaTbHO30PKOCTb.
Pa3znoxenue Oenoro cBeta B crekKTp. OmnbiTel HbioTOHa. Crio)keHue CITeKTPa/IbHbIX
LBeToB. /lucnepcus cBeTa.
demoncmpayuu.
1. [IpsiMosiMHelHOe pacrpoCTpaHeHre CBeTa.
2. OrpakeHue cBeTa.
3. [NonyueHue n300pakeHUH B TJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKarax.
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[Ipenomnenue cBeta.

OnTruyecKuii CBeTOBOI,.

Xop nyueii B cobuparoiiieii TuH3e.

Xop myded B pacceuBarolllen JIMH3e.

[MTonyuenure n306pa>keHN C TIOMOIIIBIO JIUH3.

[TpuHLMn AeiicTBus oToarMmapaTa, MUKpPOCKOIA U TeJieCKOoTIIa.

10. MogeJib r1asa.

11. Pa3nokeHue 6esioro cBeTa B CIEKTP.

12. [TonyueHue Gesoro cBeTa MpH CJIOKEHWH CBETa Pa3HbIX 1[BETOB.
JlabopamopHble paGombl U ONbIMbL.

1.
2.

Noo »n ok

VccnemoBaHye 3aBUCHMOCTH yTJla OTPaKeHUsI CBETOBOTO Jiyua OT yTJia MaJieHusl.
M3yueHune xapaKTepUCTUK U300paXkeHUs TIpeJjMeTa B TJIOCKOM 3epKaJie.

VccnenoBaHe 3aBUCUMOCTH yTJia TIPeJIOMJ/IEHHSI CBETOBOTO JIyya OT yIJIa Ta/ieHus Ha
TPaHULIE «BO3YX—CTEKIIO».

[TonyueHne n3obpakeHUH C MOMOIIBI0 COOUparOIel TMH3bI.

Onpenenenre GOKyCHOTO PAaCCTOSIHUSL U ONITUYECKOW CUJTbI COOMpArOIieid JTMH3bI.
OmBITHI TI0 pa3/ioyKeHHI0 0e/loro cBeTa B CIIEKTP.

OmnbITHI 110 BOCTPUSITHIO I[BeTa TPeJMEeTOB MpU WX HaO/Mo/eHHWH Yepe3 1IBeTOBbIE
(UIBTPBL

Pa3pen 12. KBaHTOBbIEe IB/IEHHA.

OmnbiThl Pesepdopsa v nyiaHeTapHasi MoJienlb atoMa. Mogenb atroma bopa. Vicnyckanue u
TOTJIoNeHre cBeTa aTOMOM. KBaHThI. JIMHeWUaThbie CrieKTpBbl.

PagnoakTuBHOCTL. Asba, OeTa- M ramma-usnyudeHusi. CTpoeHuWe aTOMHOIO sijpa.
HyknonHass mogenb atomHoro sigpa. M3oronbl. PazuoakTuBHBIE TipeBpaileHus. Ilepuof
To/1ypacriaZia aTOMHbBIX si7iep.

ApnepHbie peakiyu. 3aKOHbI COXpPaHEHHUs 3apSAA0BOr0 U MaCCOBOI'0 UUCesl. DHeprus CBA3U
aTOMHbIX szep. CBsi3b MacCbl U SHepruu. Peaklumu CHvHTe3a M JejieHust sijgep. MCcTOuHUKU
sHeprur CoHLA U 3BE3].

AnepHas sHepreTuka. [1elCTBUSI PaAMOAKTHUBHBIX U3/TyUYE€HUU Ha KUBbIE OPraHU3MBbI.

demoncmpayuu.

1
2
3
4.
5
6

CnekTpbl U3/Ty4eHHUs U MOTJIOLLeHUSI.

CnekTpbl pa3/IMYHbIX ra3oB.

CnexkTtp Bo#oOpoja.

Habmtomenne TpekoB B Kamepe BubcoHa.

PaboTta cuéTurkKa MOHU3HPYIOIIUX WU3/TydeHUM.

Perucrpanys usnyueHust IpUPOJHBbIX MUHEPAJIOB U TIPOAYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1.

Habtto/jeHue CIJIOLIHBIX U JIMHeNUaThIX CTIEKTPOB U3/TyueHusl.



2. WccnemoBanvie TPEKOB: W3MepeHHWe SHEPrud YacTHIbI 110 TOPMO3HOMY MyTH (10

dboTorpadusm).

3. V3mepeHue pasinoaKTUBHOTO (OHa.

IToBTOpHTE/TEHO-0000AIOIIUIA MO/ Tb.

[ToBTOpPUTE/MLHO-00001IAtOIIMIT  MOAY/Ib  TpeAHa3HaueH [ CUCTeMaTu3alyd U
000011]eHHsT TIPe]MEeTHOTO COZIep)KaHUsI W OIbITa JAesITeJbHOCTH, IPUOOPeTEHHOrO IIpH
W3y4YeHUH BCETO Kypca (GHU3MKH, a TaKXKe JJIs TOATOTOBKM K OCHOBHOMY T'OCYZApCTBEHHOMY
9K3aMeHy 1o Ghu3MKe [/ 00yUaroIuxcsi, BBIOPABIINX 3TOT YUeOHBIM ITpeiMeT.

[Mlpy w3yueHWM [aHHOTO MOJYJSI DPealu3yloTCsd W CUCTeMATU3UPYIOTCS  BHUBI
JesTe/IbHOCTY, Ha OCHOBe KOTOpPbIX O0ecrieunMBaeTCsi JOCTW)KeHWe TpefMeTHbIX U
MeTarpeMEeTHBIX TIJIAHUPYEMbIX Pe3y/bTaToB 00yueHHsi, pOPMHUPYETCS eCTeCTBeHHOHAy4YHast
IPaMOTHOCTh: OCBO€HHEe HayYHbIX METOZIOB WCC/Ie[IOBaHUSI SIBJIEHWN TIPUPOJAbI M TeXHHKH,
OBJ/laZieHWe YMEeHUSIMH OOBSCHATh (U3NUeCKre SIBJeHWs, TNPUMeHsis TI0/lyYeHHble 3HaHUS,
pelliaTh 3ajlauy, B TOM YKC/ie KaueCTBeHHbIe U SKCIIepUMeHTa/TbHbIE.

[TpyHLATTHANMBHO e TeIbHOCTHBIN XapaKTep JAHHOTO pa3Ziesia peajri3yeTcs 3a CUET TOro,
YTO 00yuUaroIrecs BBITO/IHSIOT 3a/]JaHuUsI, B KOTOPBIX UM ITpe/I/laraeTcs:

Ha OCHOBE TIOJTyUeHHBIX 3HAHWM pacrio3HaBaTh U HAYYHO OOBSCHATH hH3UUeCKre SIB/IeHUS
B OKPY>Karolller TPUPO/e U TTIOBCEHEBHOM XKU3HU;

WCII0/Tb30BaTh HayuHble METO/bl UCC/IeJOBAaHHUS (DHU3UUECKUX SIBJIEHUM, B TOM YMCJIe IS
TIPOBEPKY TUTIOTE3 U TTOTyYeHUsI TEOPeTHUECKUX BBIBO/IOB;

O0BSICHITh Hay4YHble OCHOBBI HanOosiee Ba)KHBIX [JOCTWKEHHM COBPEMEHHBIX TEeXHOJIOTHH,
HampyMep, TPaKTUYeCKOro HCI0/Ib30BaHMs Pa3/IMUHBIX MCTOYHUKOB SHEPTUM Ha OCHOBE
3aKOHa TpeBpallleHyst 1 COXPAHeHHsT BCeX U3BECTHBIX BUIOB SHEPTHH.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

W3yuenne ¢(u3MKM Ha YpPOBHe OCHOBHOTO o00Imiero oOpa3oBaHUsi HarpaB/ieHO Ha
JOCTYKeHWe TMUHOCTHBIX, MeTarpeJMeTHBIX U TPeIMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.
B pe3ynbTate wu3yueHusi (PU3MKA Ha YpPOBHE OCHOBHOTO o0iijero o6pa3oBaHus ¥y
oOyuatoijerocsi 6yayT chopMUpOBaHbI CieAyIOL1e TUYHOCTHbIEe Pe3y/IbTaThl B YaCTH:
e 1) naTpuOTHYECKOr0 BOCIUTAHMS:
e - [pOsIB/IeHHe WHTepeca K UCTOPHMH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hr3nuecKoi
HayKu;
e - [JEHHOCTHOE OTHOIIIEHUEe K JOCTW)KEHUSIM POCCUMCKUX YUEHbIX-(HU3UKOB;
e 2) rpaXAaHCKOro v AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
e - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKAeHUU OOIIeCTBEHHO 3HAUMMbIX M STHUECKUX
nipo6JieM, CBSI3aHHBIX C IPAKTUUECKHUM TIPUMeHeHreM JO0CTKeHU! (r3UKY;



- 0CO3HaHWE Ba)KHOCTU MOPaTbHO-3TUYECKUX TIPUHLIUIIOB B /leSITe/IbHOCTH YUEHOTO;

3) 3cTeTU4YecKoro BOCHUTAHUA:

- BOCIIpUSITHE 3CTETUUECKHUX KaueCTB (DU3MUECKOW HAayKW: e€é rapMOHMYHOIO MOCTPOEHHUSs,
CTPOrOCTH, TOUHOCTH, TAKOHUUHOCTH;

4) IeHHOCTH HAayYHOr'0 MO3HAHMSA:

- OCO3HaHWe 1[eHHOCTH (PM3UUeCKOW HayKW KaK MOIIHOIO MHCTPYMeHTa MO3HaHWsI MUPa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUM, Ba’KHEWILIEH COCTABJISIOLIEN KY/IbTYDbI;

- pa3BUTHE HayuyHOU TF0003HaTeTbHOCTH, MHTEepeca K UCC/IeloBaTeTbCKOU JesiTe/IbHOCTH;

5) opMHUpOBaHUSA KY/IbTYPbI 3A0POBbsI M SMOIHOHA/ILHOTO 0/1ar0mo/Tyunsi:

- OCO3HaHMWe LIeHHOCTU Oe30macHOro obpas3a >KU3HU B COBPEMEHHOM TeXHOJIOTUUeCKOM
MHpe, Ba)KHOCTHM TIpaBW/I 0e30racHOTO TIOBeJieHWs] Ha TpaHCIIOpTe, Ha Joporax, C
3/IEKTPUYECKUM U TETUIOBBIM 000PY/J0BaHWEM B JJOMAIITHUX yC/IOBHUSX;

- chopMHpPOBaHHOCTH HaBbIKa pedieKCUu, TIPU3HAHWe CBOETO TpaBa Ha OIMIMOKY U TaKOTO
Ke TIpaBa y Jpyroro uejioBeKa;

6) TPyAOBOro BOCHIUTAHMS:

- aKTWBHOE yuaCTHe B pellleHHH MPaKTUUeCKUX 3aziau (B paMKax ceMbH, 0O6pa30oBaTe/IbHOM
OopraHu3saiiy, Tropo/a, Kpas) TeXHOJOTMUeCKOM U COL[Ma/IbHOM HarpaBIeHHOCTH,
TpeOyHOIIMX B TOM YUC/Ie U (pU3nuecKux 3HaHUM;

- KUHTepecC K MPpakKTUYeCKOMY M3y4YeHUI0 PodeCcChid, CBI3aHHBIX C (DU3UKOU;

7) 3K0/1I0TU4eCKOro BOCIIUTAHMS:

- OpWeHTaldsl Ha TIpUMeHeHUe (U3NUECKUX 3HAHWW [Jig pellleHus 3afauy B 00sacTu
OKpYy’Karolllel cpejibl, IJIaHWUPOBAHUSI MOCTYIIKOB M OLIEHKHM WX BO3MOJKHBIX TOC/Ie/ICTBUM
JI71s1 OKpY>Karollleld Cpe/ibl;

- 0CO3HaHMe 171006a/IbHOT0 XapaKTepa K0JIOTHUeCKUX MPo0ieM U TyTeld UX pelleHus;

8) agjanTanuu K U3MEeHAIMMCS YC/I0BUSAM COLIMA/IbHOM U IPUPOAHOM CpeAbl:

- TOTpeOHOCTL BO B3aMMOJIENMCTBUM TIPDU BBITIOJIHEHUM WCCIeA0BaHWNA UM TIPOEKTOB
(hr3MueCcKor HanpaB/eHHOCTH, OTKPBITOCTD OMbITY U 3HAHUSIM J]PYTHX;

- MIOBBILLIEHWE YPOBHS CBOEM KOMITIETEHTHOCTH Yepe3 MPaKTUUeCKYIO [1eTe/IbHOCT;

- moTpe6HOCT, B (DOPMUPOBAHWM HOBBIX 3HaHWW, B TOM umc/ie (HOPMYIUPOBaTh WJIEH,
TIOHSITHSI, TUTTOTe3bI 0 GU3NUECKUX 00beKTax U sIB/IeHUSIX;

- oco3HaHue JiehUIMTOB COOCTBEHHBIX 3HAHUM Y KOMITeTeHTHOCTel B 00/1aCcTH (hU3UKY;

- TJITAHUPOBaHKWe CBOETO PA3BUTHS B IPHOOpeTEeHNH HOBBIX (DHM3UUECKUX 3HAHUM;

- CTpemJIeHre aHa/IM3UPOBaTh U BBISIBJIATH B3aUMOCBSI3M TIPUPO/IbI, 001[eCTBa U SKOHOMUKH,
B TOM UHKCJIe C UCT0JIb30BaHUEM (PM3UUeCKUX 3HAHUM;

- OlleHKa CBOUX [JeMCTBUM C Y4Y€TOM BJ/IMSIHHMS Ha OKDPY’KaroIIyH Cpefly, BO3MOXXHBIX
I7100a/IbHBIX IOC/IeICTBHH.

METAITPEAMETHBIE PE3YJ/IBTATBI



B pesynbTaTe OCBOeHHsI TpoOrpaMMbl IO (DHM3MKe HAa YPOBHE OCHOBHOIO OOIIEro
obpa3oBanus y obyuaromierocsi OyayT chopMHpOBaHbI MeTampeAMeTHbIe Ppe3y/bTaThl,
BKJIIOUAIOIIFe TT03HaBaTe/lbHbIe YHUBEpCalbHble YueOHble [1elCTBUS, KOMMYHUKATUBHbBIE
yHUBepCaabHble yueOHbIe eHCTBYS, PEry/ISTUBHbIE YHUBEPCaIbHbIe yueOHbIe TeiCTBYS.

ITo3HaBaTe/ibHBbIE YHHUBepPCA/IbHbIE y‘-lEﬁHLle I/:[(EI‘/JICTBI/LFI

Ba3oBble jioruyeckue efcTBUs:

e BBISB/ISATH U XapaKTepH30BaTh CyIIleCTBeHHbIe MPH3HAKKU 00beKTOB (sSIB/IeHUM );

e yCTaHAB/IMBATbH CYI[eCTBEHHBIN MPH3HAK K/IacCU(hUKALMA, OCHOBAHUS it 000011jeHus
Y CpaBHEHWUS;

e BBISB/STH 3daKOHOMEPHOCTH M TIPOTHBOPEYUS] B pacCMaTpUBaeMbIX (pakTax, JAHHBIX U
HaOJTIO/IeHUSIX, OTHOCAIIUXCS K (DU3UUECKHM SIBJIEHUSIM;

e BBISB/SATh TPUUMHHO-C/E[CTBEHHbIE CBS3U TPU WU3yueHUU (U3UUeCKUX SIBIeHUN U
MpOLIeCCOB, [eflaTh BbIBOJbI C WCIO/Ib30BaHUEM [eAYKTUBHbIX U WHAYKTHUBHBIX
YMO3aK/IF0UeHHM, BbIZIBUTaTh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BeJTMUMH;

e CaMOCTOATeNbHO BbIOMpaTh Crocob pelleHUs yueOHOH GHU3UUECKOW 3aauu
(cpaBHEHHe HECKOTBbKHMX BapWaHTOB peIlleHts, BBIOOp HauOojiee TOAXOJSAIIET0 C
YU4ETOM CaMOCTOSITe/IbHO BbI/IeJIEHHBIX KDUTEPHUEB).

Ba3oBble ucc/ieioBaTe/1bCKHe JeHCTBHSA:

e HCIOJIb30BaTh BOMPOCHI KaK UCC/e/I0BaTe/TbCKUM UHCTPYMEHT MO3HaHUS;

e TIPOBOJUTH TI0 CAMOCTOSITEJTbHO COCTaBJ€HHOMY TIIJIlaHy OMbIT, HECJIOXHBIN
bu3nuecKuit SKCrieprMeHT, He0OoJIbITIoe ucciejoBaHue (GHU3UUeCKOTO SIBJIEHUSI;

e OLEHMBaThb Ha MPUMEHHMMOCTb M [IOCTOBEPHOCTb MH(OPMALMIO, MOJyUYeHHYI0 B XO7e
WCCJIeJOBaHUS WU SKCIIePUMEHTa;

e caMocTosATeNTbHO (OpMy/MpOBaTh 000OIeHWss U  BLIBOALI TI0  pe3y/bTaTam
TIpOBeJEHHOT0 HA0JII0/IeHUSs, OTTbITa, MCC/IeJOBAHMS;

e TMPOTrHO3MPOBATh BO3MOJKHOE JlajibHelllee pa3BuTHe (H3UUeCKUX TPOLIECCOB, a TaKke
BLIZIBUTATh MPe/II0/I0KeHUs1 00 WX pa3BUTHHU B HOBBIX YCJIOBUSIX U KOHTEKCTaXx.

PaboTa ¢ nuHdopmarmeii:

e TPUMEHSTh pA3/WYHble MeTO/bl, MHCTPYMEHTbI W 3arpochl TIPU TIOMCKe U oTOope
MHGMOPMaIMK WK JaHHBIX C YUETOM TIPe/I/I0’KeHHOH yueOHOM (Gu3nuecKol 3a/jaum;

e aHaA/JM3UPOBATh, CUCTEMATU3UPOBATb U UHTEPIIPETUPOBaTh MH(OPMAIHIO0 pa3/AYHbIX
BU/IOB U (hOpM TIpe/iCTaB/IeHUS;

e CaMOCTOATeNbHO BBLIOMpATh ONTUMAIBHYH (OpMY TIpe[CTaBieHUs WHGOPMALUU U
W/UTIOCTPUPOBATh pellaeMble 3aaud HeCJO0XKHbIMM CXeMaMH, AuarpaMMaMiy, WHOU
rpadyKoi ¥ UX KOMOWHALIASMU.

KoMMyHHKaTHBHBIE YHHBePCAa/TbHbIe yueOHbIe /IeHCTBHUS:



B XO0/le 00CyX[eHus yuyeOHOro maTepuasa, pe3y/bTaTOB Jla0OpaTOPHLIX paboT H
TIPOEKTOB 3a/laBaTh BOIPOCHI TI0 CYI[eCTBY 00CY»K/1aeMOM TeMbl U BbICKAa3bIBaTh WU,
Halle/ieHHbIe Ha pellleHure 3a/lauM U TofiepykaHue OJiaroxkesiaTe/lbHOCTH 0OIeHusT;
COTIOCTABJ/IATE CBOM CYXKIEHWS C CYXKAEHUsAMU [IPYTMX YYaCTHHUKOB [HAaJIora,
oOHapy>XMBaTh pa3/uurie U CXO/ICTBO TIO3ULIUA;

BbIp@KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyO/MUHO  TIPeJCTaBISTh  Pe3y/bTaThl  BBITOJIHEHHOTO  (DU3MUECKOTO  OITbiTa
(3KCrIepuMeHTa, UCCIeJOBaHMS, TIPOEKTA);

TIOHUMAaTh U MCIO/b30BaTh TIPEUMYIleCTBa KOMaHIHOW W WHAWBHUAYaTbHON pabOThI
TIPY pellieHuH KOHKPeTHOM (pu3nuecKoil ITpo0IeMbl;

NPUHAMATL 1[eJTd COBMECTHOM [eATebHOCTH, OPraHMW30BbIBaTh MAEMCTBUS M0 eé
JOCTV)KEHUIO: pacIipe/ieNiaTh POoJi, 00CYX/aTh MPOLIeCCHl U pe3y/ibTaTbl COBMECTHOU
paboThI, 0000ITIaTE MHEHHSI HECKOBKHUX JTHO/IEH;

BBITIO/IHSATh CBOKO 4YacThb PabOoThl, AOCTUras KaueCTBEHHOTO pe3y/bTaTa IO CBOEMY
HaTpaB/IeHUIO ¥ KOOPAWHUPYS CBOM JIeHCTBUS C IPYTUMH UjieHaMU KOMaH/Ibl;
OlleHHMBaTh KaueCTBO CBOEro BKJaZila B OOWUHA TIPOAYKT TI0O KPHUTEPHSM,
CaMOCTOSITe/TbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAaMH B3aMO/IeCTBYSI.

PEI"YJ'IHTI/IBHBIE yYHuBepcCada/ibHbIE y‘-IEﬁHbIE [[Ef/iCTBI/Iﬂ

Camoopranusanmsa:

BBISB/ISITH TIPO0/IEMBI B )KU3HEHHBIX U YUeOHBIX CUTyarUsiX, TPeOYIOUX /1S peleHus
bU3MUeCcKUX 3HaHUM;

OPUEHTUPOBAThCSI B PA3/IMUHBIX TOAXOJAAX TPUHATUS pellleHrud (UHIUBUAYaAIbHOE,
TIPUHSITHE PellleHus B TPYIIIe, TIPUHSATHE pellleHui TPYTITIoN);

CaMOCTOSITeJTbHO COCTaB/ISATb aJTOPUTM pellieHus (PU3nUecKod 3ajauM WM TI/laHa
WCC/IeJIOBAaHUSI C YYETOM HUMEIOIUXCS PeCypCoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHPOBaTh Tpe/jjlaraeMblie BapUAHThI PelleHUi;

Jies1aTh BIOOP 1 OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CaMOKOHTPO/1b, SMOIMOHA/TbHBIA HHTE//IeKT:

JlaBaTh aJileKBaTHYIO OLIEHKY CUTYyal[Mu U Mpe/jjiarath rjiaH eé u3MeHeHus;

OOBSICHSITh TIPUYMHBI JJOCTKEHUS] (HeJOCTW)KeHHsI) pe3y/bTaTOB [lesTebHOCTH,
JlaBaTh OIIeHKY MPUOOPEeTEHHOMY OIIbITY;

BHOCUTb KOPPEKTUBHI B [IeITeTbHOCTh (B TOM UKCJ/Ie B XOJ, BbITIOJIHEHUS] (PU3UUECKOT0
WCC/IeJOBAaHUSI WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENTHCTB, W3MEHMWBIIUXCS
CUTYal[1H, YCTaHOBJIEHHBIX OIIMOO0K, BO3HUKIIIMX TPYAHOCTEM;

OLIeHMBaTh COOTBETCTBHE pe3y/ibTaTa LieJId U YCI0BUSIM;

CTaBUTH ce0s1 Ha MeCTO JIPyroro yejioBeKa B XOfie CTiopa WK JUCKYCCUHM Ha Hay4YHYIO
TeMy, IOHUMAaTb MOTHBbI, HAMEPEeHUS U JIOTUKY [IPyTroro;



NpU3HaBaTh CBOE TIPaBO Ha OIIMOKY MpH pellleHWH (QU3NYecKuX 3a7ad WId B
YTBEP)K/IeHUSIX Ha HayuHbIe TEMbI U TaKOe >Ke MPaBo ApPYyroro.

INPEAMETHBIE PE3YJ/IBTATBI

K koHIly oOyueHus B 9 Kjiacce TpeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE [[OJIKHBI
oTpa)kaTb C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUI:

WCTO/Ib30BaTh TIOHATUS: CHUCTeMa OTCuéTa, MaTepuasbHasi TOYKa, TpPaeKTOpUs,
OTHOCUTEeTbHOCTh MeXaHUUeCKOro JIBW)KeHUs, Aedopmalius (ympyrasi, riacTuueckas),
TpeHue, 1eHTPOCTPEMUTe/NbHOe YCKOpeHue, HeBeCOMOCTb W Teperpy3Ku, LIeHTp
TSDKeCTH, abCOJ/IFOTHO TBEpZAOE Teso, LIEHTP TSDKeCTU TBEDPJOro Tejia, paBHOBECHe,
MexaHWueckhe KojiebaHMsI Y BOJIHBI, 3BYK, UWH(GpPa3ByK U  yJIbTPa3BYK,
3/IEKTPOMAarHUTHBIE BOJIHBI, ITIKaja 37eKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JaIbHO30PKOCTh, CITEKTPhI HWCIyCKaHWsS W TIOTJIOINeHus, anb(da, OeTta- U Tamma-
W3/TyueHUsi, U30TOTIbI, sifiepHasi SHepreTHKa;

pa3nuuaTh siBjieHUs1 (paBHOMepHOe M HepaBHOMeDHOe TMpsIMOJIMHeNHOe [ABWXeHUe,
PaBHOYCKOpPeHHOe TPSIMOJIMHeHOe JBM>KeHHe, CBOOOJHOe TajieHue TeJl, PABHOMepHOe
JBIDKEHHWEe TI0 OKPY)KHOCTHM, B3auMO/JieliCTBUe TeJl, peakTUBHOe [BWKeHUe,
KonebaTesibHOe [BIDKeHHe (3aTyxawllyde W BBIHY)KAeHHble KojebaHus), pe30HaHC,
BOJIHOBOE [IBIDKEHHe, OTpa)keHue 3ByKa, TPsSMOJIMHeHOe pacrpocTpaHeHue,
OTpa’kKeHHe U TIpeJioM/ieHre CBeTa, MOJIHOe BHyTPpeHHee OTpa’keHre CBeTa, pa3/ioyKeHre
Oesoro cBeTa B CIEKTP U C/IOXKEHWE CTIEKTPAJbHBIX IIBETOB, [AWCIIEPCUS CBeTa,
ecTeCTBeHHasl PaZIMOaKTUBHOCTh, BO3HUKHOBEHHE JTMHEMUaTOro CIeKTpa WU3/TydeHus )
M0 OMUCAHUI0 WX XapaKTepHbIX CBOWCTB U HAa OCHOBE OIIbITOB, [[EMOHCTPUPYIOIIUX
AaHHoe ¢u3nUecKoe siB/IeHUE;

pacro3HaBaTh MPOsiB/ieHVe U3yueHHbIX (hU3UUeCcKUX sIBJIeHHWH B OKpY»KatollieM Mupe (B
TOM uuc/ie (r3UUeckue siBJieHUs B MPUPO/ie: MPUIUBBLI U OT/IUBbI, JIBW)KEHUe TIaHeT
CoJiHeYHOM CHUCTeMbl, PeaKTUBHOE JBMKeHUe KUBbIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3eMJ/IeTpsiCeHue, celicMMUecKHWe BOJHBI, I[yHaMM, 3X0, IliBeTa TeJ,
ONTUYeCKWe  SBJIeHWs B  TIpUpoJile, OWONOrMYeckoe  JeMCTBHE  BUAMMOTO,
yJIbTPaHOIeTOBOTO M PEHTTeHOBCKOTO W3/Ty4YeHUl, eCTeCTBEHHBIM pa/ii0aKTHBHBIM
doH, KOCMHUeCKWe JIy4d, PpaJuOaKTUBHOe WU3/yyeHWe TIPUPOJHBIX MUHepasoB,
JefiCcTBYe pPaIM0aKTUBHBIX M3TyUeHU Ha OPraHu3M uejioBeKa), MPU 3TOM TepeBOUTh
MPaKTUUeCKYI0 3afiauy B y4ueOHYO, BBIIE/ISITh CYIIleCTBEHHbIe CBOWMCTBA (TTPU3HAKU)
bu3nUecKux siBeHu;

OTMCBIBaTh W3y4YeHHbIe CBOMCTBA Tel U (u3nyeckue siB/IeHUs], UCI0/b3ysl (pu3nyecKue
BeJIMUMHbBI (Cpe/iHsIsI U MCHOBeHHasi CKOPOCTh TeJjia TIPU HepaBHOMEPHOM /IBW>KEHUH,
yCKOpeHUe, TepeMellieHue, MyTh, yIJ0Basi CKOPOCTb, CU/ia TPeHUs, CU/a YIPYroCTH,
CWia TsDKeCTH, YCKOpeHWe CBOOOAHOrO TiafieHus, BeC TeJjla, UMITY/IbC Tesa, UMITYJIbC
CWIbI, MexaHuuecKasi paboTa U MOILHOCTb, TIOTeHLIMa/lbHasi SHeprusl Tesa, MOAHSITOr0



Ha/l IOBEPXHOCTBIO 3eMJIU, MIOTEeHLUa/IbHAasE SHePTysl CKATOW MPY>KUHbI, KUHeTHYeCKast
SHeprusi, TOJiHasg MeXaHWdecKash JHepruisi, Mepuoj; M uacToTa KosebaHul, A/ivuHa
BOJTHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBeTa, MOKa3aTe/b IMpeoM/IeHUsT
Cpefibl), MIPU OMUCAHUM TPAaBWIbHO TPAKTOBaThb (DHU3MYECKUU CMBIC/T UCIOIb3yeMbIX
Be/IMUrH, 0003HaueHWsi W eAVHULIbI (PU3NUeCKUX BeMUWH, HAaXOJUTh (OPMYJIb,
CBSI3bIBAIOLME JaHHYH (PU3UUECKYI0 BeJWUYMHY C JPYTMMHU BeJIUUMHAMU, CTPOMThb
rpaMKu U3y4eHHbIX 3aBUCUMOCTeHN (hU3MUeCKUX BeJIMUUH;

XapaKTepyu30BaTb CBOMCTBA TeJl, (PU3nuecKue siBJeHUsI U MPOLIeCChl, UCMOJIb3Yys 3aKOH
COXpaHeHUsi SHepPruM, 3aKOH BCEMUPHOTO TATOTeHMSs, MPUHIUIT CYIepro3uluy CUJl,
MIPUHLUI OTHOCUTeNbHOCTHU ["anuesi, 3aKkoHbl HbIOTOHA, 3aKOH COXpaHeHUsT UMITYJIbCa,
3aKOHBbI OTPa)KeHUsI U TIpe/IOMJIEHUs] CBeTa, 3aKOHbl COXPaHEeHUs 3apsi/loBOr0 U
MacCOBOTO UHWCe/l TIpU SAEPHBIX peaklusX, TpU 3TOM JiaBaThb CJIOBECHYIO
(GhopMyTMPOBKY 3aKOHA U 3alyChIBaTh €r0 MaTeMaThueCcKoe BbIpayKeHHUE;

O0BSICHATH (hH3UUeCKHe TIPOoLIeCChl M CBOMCTBA Tejl, B TOM UHC/Ie U B KOHTEKCTe
CUTyallud  TPAaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa:  BBbISIBJATb  MPUUYHUHHO-
CJie[ICTBEHHBIE CBSI3H, CTPOUTb 00bsICHeHHe U3 2—3 JIOTHUYeCKHX I11aroB C OMOpPOM Ha 2—
3 WU3yuyeHHbIX CBOMCTBA (PU3NUECKUX SIBJeHUM, (U3UUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEW;

pellaTh pacYéTHBIE 3a/jauk (ONUparol[ecs Ha CUCTeMY U3 2—3 ypaBHEHUN ), UCIOJIb3YS
3aKOHbI U (HOpMyJibl, CBSI3bIBalOLMe (PU3MUeCKHe BeJUUMHBL: Ha OCHOBE aHasv3a
YC/IOBUS 3a/lauM 3aluChiBaTh KpPaTKOe YCJ/IOBHE, BbISB/IATh HeJOCTAKoIIUe WU
M30bITOUHbIE [JaHHbIe, BLIOMpATh 3aKOHBI U (HOPMYJbl, HEOOXOAUMBIE AJis pelleHus,
MPOBOJUTh PacyéThl W OL|eHWBAaTh PEaMCTUYHOCTh TIOJYyUEHHOrO0 3HaueHUsi
(hr3MUeCKOor BeJIMUUHBI;

pacrio3HaBaTh NpPOOJieMbl, KOTOPble MOYKHO PpeIIUTh TIPU TIOMOIIU (PU3NUIEeCKUX
METO/IOB,  UCMO/b3ysl  ONWCAaHWe  WCC/Ie[OBaHUsl,  BbIJENSITb  IPOBEpsSeMoe
Npe/iNo/ioyKeHre, OlleHUBaTh IIPaBWJIBHOCTb TIOpSiIKA TPOBeJleHUs UCCIie/loBaHMS,
JleJ1aTh BBIBO/IbI, UHTEPIIPETUPOBATh pe3y/IbTaThl HAO/MIOIeHUH U OTTLITOB,;

TIPOBO/IUTD OTIBITHI TI0 HAO/MIO/IeHHI0 (PU3NUEeCKUX sSIBIEHUN WM (PU3NUeCKUX CBOMCTB
Ten (M3yueHre BTOPOro 3akoHa HblOTOHa, 3aKOHa COXpaHeHUsl SHEPryuy, 3aBUCUMOCTb
repuo/ia KojaebaHWi NMPYKUHHOTO MassTHUKA OT MacCChl I'Py3a U XKECTKOCTH MPYKUHBI U
HEe3aBUCHMOCTh OT aMIUTUTY/bI MaJIbIX KOJ/Ie0aHWM, MPSIMOJIMHEHHOe pacripoCTpaHeHe
CBeTa, pa3/io’keHue 0e/ioro CBeTa B CIIEKTP, M3yueHHe CBOMCTB H300pakeHUs B
TJIOCKOM 3epKajie U CBOWCTB UW300pakeHWsl TMpeAMeTa B cobOuparolieii JuH3e,
HaO/IIOIeHWe CIUVIONIHBIX W JIMHeMYaTbIX CIEeKTPOB U3/yUeHHs): CaMOCTOSITeTbHO
cobupaTh yCTaHOBKY M3 W30LITOUHOTO Habopa 000py/j0BaHMsI, ONIMCHIBAThL XOZ, OIbITA U
ero pe3yJbTaTbl, JOPMYIUPOBATH BHIBO/IbI;



TIPOBO/IUThL TIPU HEOOXOAMMOCTH CEpPHI0 TPSMbIX W3MEePeHUi, oripefieisisi cpefHee
3HaueHWe u3MepsieMol BeMMurHbl ((OKyCHOe paccTosiHue coOuparoieli HH3bI),
000CHOBBIBaTh BLIOOD cr1iocoba u3mepeHus (M3MepUTeIbHOrO Mprubopa);

MPOBO/IUThL MCC/e[JOBaHWE 3aBUCUMOCTEH (PU3NUEeCKHX BeJIMUMH C UCM0JIb30BaHUEM
MPSIMbIX UW3MepeHUl (3aBUCMMOCTb IYyTH OT BpPeMEHU IIPU PABHOYCKOPEHHOM
IBWKeHUU 6e3 HauabHOWM CKOPOCTH, Mepro/ia KoyiebaHuii MaTeMaTH4eCKOro MasiTHUKa
OT JUIMHbI HUTH, 3aBUCHMMOCTH yIJla OTPaKeHHs CBeTa OT yIJa TaZieHus U yrja
MpeJIOM/IeHUs1 OT yI/a TaZieHusl): TUIaHWPOBaTb MCC/IEe0OBaHMEe, CaMOCTOSITeNTbHO
cobuparth yCTaHOBKY, (HUKCUpPOBAaTh pe3y/bTaThl TOAYYeHHON 3aBUCHUMOCTHU
du3rMuecKkux BeIMUMH B BUe Tabaui] U rpadMKOB, [lefaTh BBIBOJbI TI0 pe3y/bTaTaM
VCC/Ie/I0BaHuS;

MIPOBO/IUThL KOCBEHHble H3MepeHUsT GU3UUeCKUX BeIUYUH (CpefiHsisS CKOPOCTb M
yCKOpeHHe TeJjla MPY PaBHOYCKOPEHHOM JBW>KeHUU, YCKOpPeHHe CBOOOJHOTO TafieHus,
YKECTKOCTb TIPY>KUHBI, KO3(PGUI[MEHT TPeHHsl CKOJIbKeHUs, MeXaHhuyecKasi pabora u
MOIIIHOCTb, 4YaCTOTa U Tepuoji KonebaHWii MaTeMaTHYeCcKOro U TPY>KUHHOTO
MasiTHUKOB, OITHYeCcKass CWia cobuparoiiell JIMH3bI, paZMOaKTUBHBIN  (OH):
TJIaHMPOBATh WU3MepeHusi, COOMpaTh SKCIIePUMEHTATbHYI0 YCTAaHOBKY U BBITIO/IHSTh
V3MepeHusi, Ciefysl MpeAJioKeHHOW WHCTPYKLMH, BBIUMC/SATh 3HaUeHHWEe BeJIMYMHbI U
aHa/IM3UpPOBaTh TMOJydYeHHble pe3y/bTaTbl C YY€TOM 3aJlaHHOM MOrPelIHOCTH

V3MepeHnl;
cobroaTh TpaBW/la TeXHUKM Oe3omacHocTd mpu  pabore ¢ 1abopaTopHBIM
obopyaoBaHHEM;

pa3nuuaTh OCHOBHbIE TIPM3HAKW M3yUeHHbIX (PU3NUECKUX Mojesieli: MaTepuasbHasl
TOUKa, abOCOMIOTHO TBEp/0e Te0, TOUeUHBbIM WCTOUHHK CBeTa, JIyd, TOHKas JIMH3a,
TJlaHeTapHasi MO/ieJib aTOMa, HYKJIOHHAasi MO/leJib aTOMHOTO SiZpa;

XapaKTepu30BaTh TPUHLUIIBI JIeHCTBUSI M3yUeHHBIX TIPUOOPOB U TeXHUUYECKUX
YCTPOUCTB C OMOPOM Ha UX OMUCAHUSA (B TOM UUC/Ie: COUAOMETP, AaTUMKHU MOI0KEeHUS,
PaCCTOSIHUS U YCKOPEeHUs1, paKeTa, 9X0JI0T, OUKU, IeprCKorl, (hoToarnrapar, onTuuecKue
CBETOBO/IbI, CITIEKTPOCKOI, [03UMeTp, KaMmepa BuIbCOHA), MCMOJb3ys 3HAHUS O
CBOMCTBax (PM3UUECKUX sIBJIeHUHN U HeobX0uMble (Pr3ndecKkre 3aKOHOMePHOCTH;
WCITI0/Ib30BaTh CXeMbl M CXeMaTHUUHble PUCYHKH U3yUeHHBbIX TeXHUUECKUX YCTPOWCTB,
HM3MEePUTE/IbHBIX TIPUOOPOB M TEeXHOJIOTHYECKHMX IIPOI[eCCOB TIPH peIleHnHd ydeOHO-
MPaKTUUeCKUX 3a/lay, ONTHYeCKHe CXeMbl [jIsi TIOCTpOoeHus n300paykeHrid B TIJIOCKOM
3epKasie U cobrparoliieil TMH3e;

MPUBOJUTbL MpUMepbl (HaXoAuUTb UHGOPMAIMI0 O TIpuMepax) MPaKTUUeCKOro
WCTIO/Tb30BaHUsl (U3WUECKHUX 3HAHWM B TIOBCEAHEBHOW >KM3HU /151 oOecrieueHust
Oe3omacHocTh mipu obpalrieHMM C mOpubopaMM M TEeXHUUYECKUMM YCTPONCTBAMH,
COXpaHeHHUs 3/0POBbs U COO/MIOZIeHHSI HOPM 9KOJIOTHYEeCKOro T[IOBeJieHUs B
OKpY>Karolller cpe/ie;



OCYLIeCTB/ISITh TMOWUCK UHPOpMaLMu (PU3Myeckoro cojepxaHusi B VHTepHerTe,
CaMOCTOSITeJTbHO (POPMYJ/IMPYsT TOMCKOBBIA 3arpoC, HAaxXOAWUTb IIyTU OIpejeeHust
JIOCTOBEPHOCTH TMOJIyYeHHOM WH(OpPMallUM Ha OCHOBe WMEIOLUXCA 3HaHUW U
JIOTIOJIHUTEJ/IbHBIX UCTOYHUKOB;

WCTI0/Tb30BaTh TIPU BBITIOJIHEHUM YUeOHbIX 3a/laHuil HayUHO-TIOMY/ISIPHYIO JTUTEPaTypy
(bur3nueckoro cojiep>XaHusi, CIpPaBOUHbIE MaTepuaibl, pecypcbl ceTu WHTepHer,
B/aZIeTh TIPUEMaMHM KOHCIIeKTUPOBaHUs TeKCTa, mpeoOpa3oBaHusi HMH(OpMaIuy U3
O/IHOW 3HAKOBOU CUCTEMBI B [IPYTYIO;

co3/laBaTh COOCTBEeHHbIE MUCbMEHHbIE U YCTHBIE COODIIeHHsI Ha OCHOBe WH(MOpMaliu
M3 HeCKOJbKUX HWCTOYHUKOB (DM3UUECKOTO COZlep>KaHUs, MyO/JMYHO TMpeACTaB/IsTh
pe3y/bTaThl MPOEKTHOW W/ UCC/e0oBaTeIbCKOW AesiTeTbHOCTH, MPU 3TOM IPaMOTHO
WCII0/Tb30BaTh W3yUYEeHHBbIM TIOHSATUWHBIA arrmnapaT W3y4aemoro pasfena (U3UKU U
COTIPOBOXK/IATh BBICTYIUIEHHE TIpe3eHTaliell C yuéToM O0COOeHHOCTel ayAuTOpur
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

9 KJTIACC
KosnuecTBo yacoB J/IeKTPOHHbIEe
HaumveHoBaHMe pa3/je/ioB U TeM (udposBbIe)
Ne n/m KoutpossHbie | [IpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchbl
Pa3zpgen 1. Mexannueckue sBJIeHHA
11 MexaHUuecKoe JBMKeHHe U CTIOCOOBI ero 10 1 bubmmoreka LIOK
' OIMHCAHUS https://m.edsoo.ru/7f41a4a6
. bubmioTeka LIOK
1.2 BsanmopgencTsue ten 20 1 3 4
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
1.3 3aKOHbI COXpaHeHUs 3 3
P https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 33
Pa3paen 2. MexaHnuecKHe K0/1e0aHHUA U BOJTHBI
bubmioTeka 1IOK
21 MexaHnueckue KoaeOaHUs 14 3 4
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
2.2 MexaHnueckue BOJIHbI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 22
Paspen 3. DjieKTpoMarHuTHOe 110/1€e U 3/IeKTPOMAarHUTHbIE BOJIHBI
31 OJIeKTPOMAarHUTHOe T10/1e U 6 ? bubmioTeka [IOK
' 3JIKTPOMAarHUTHEIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no paszemny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3znen 4. CBeToBbBIE SAIB/ICHUS

4.1 3aKOHbBI pacrpoCTpaHeHUs CBeTa 6 2 Bubnmorexa TIOK
’ paciipoctp https://m.edsoo.ru/7f41a4a6
bubmoTeka LIOK
4.2 JIMH3BI ¥ ONITUYECKHE TIPHUOOPBI 6 3 hitps://m.edsoo.nw/7f41a4a6
4.3 Pa3oykeHue 6e10ro cBeta B CIIEKTP 3 2 Bubmmorexa TTOK
https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 15
Pa3pgen 5. KBaHTOBBIE AB/IeHUS
b K
5.1 Ncnyckanue ¥ TIOT/I01]€HUE CBETa aTOMOM 4 1 nbmmorexa 110
https://m.edsoo.ru/7f41a4a6
5.2 CTtpoeHune aTOMHOrO szpa 6 1 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
>3 #laepribie peaiir 7 1 https://m.edsoo.rw/7f41a4a6
Wtoro no paspeny 17
Pa3pen 6. IToBTOpuTEe IHHO-000010AI0IHIT MOy /TH
6.1 [ToBTOpeHUe 1 00001LIeHHe CO/lePyKaHUS 9 9 bubmioTeka LIOK
' Kypca (pu3MKY 3a 7-9 Kacc https://m.edsoo.ru/7f41a4a6
WToro 1o pa3zeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

ITIOYPOYHOE IVIAHNPOBAHUE

9 K/TACC
KoiunyecTrBo yacoB
IIpakT Jlata J/IEKTPOHHbIE
Ne KonTposib | nuecku nudpoBbIie
o/ Tema ypoka Beero | Hbe e usyue o6pa3oBaTe/ILHbIE
padoThI padoT i pecypcel
bl

1 MexaHuyeckoe aBwkeHUe. MarepuanbHasi TOUKa 1
5 Cucrema orcyera. OTHOCUTEILHOCTE MEXaHUUECKOIO 1 bubnuoreka LIOK

JIBYKEHUs https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOe MpsIMOJ/IMHEeHOe JABMKEeHKe 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0ad19a

4 HepaBHOMepHOe nipsiMoMHeliHOe BrKeHue. CpeHsis U 1

MI'HOBEHHAasl CKOPOCTh
5 [IpsiMonHeHOe paBHOYCKOPeHHOe JBIKeHHe. Y CKOpeHne 1 Bubmmorexa [JOK

https://m.edsoo.ru/ff0ad8d4

6 CKOpOCTb NIPSIMOJTMHEMHOTO PABHOYCKOPEHHOTO [IBHKEHUSI. 1

I'paduik ckopocTu
7 JIabopatopHasi pabota "OmnpeziesieHre YCKOpeHUs Teja Tpy 1 1 bubmoreka IIOK

PaBHOYCKOPEeHHOM /JBW)KeHUH T10 HaK/TIOHHOM TJTIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CeobojHoe nazienye Tes. OmnbIThl anuest 1
9 PaBHOMepHOe BIXeHUe 110 OKpY>KHOCTU. [Tepuos v yacToTta 1 bubmoteka LIOK

obparrienust. JIuHelHasi ¥ yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTE/IBHOE YCKOpeHue 1
11 [TepBbiit 3akoH HbtoTOHA. BekTop cusibl 1 bubnuoreka IIOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HbtoToHa. PaBHOZeCTBYOIIIast Crjia bubmiorexa LIOK
P ' A yrou https://m.edsoo.ru/ff0ae72a
. bubmiorteka LJOK
13 Tpe 3akoH HerotoHa. Cyneprios C
DETHH 3aKOH HbIOTOHA. LYHEPHO3MIHA CH https://m.edsoo.ru/ff0ae982
bubmoreka LIOK
14 Pelienue 3as1au Ha nprMeHeHKe 3aKkOHOB HbrOTOHA
https://m.edsoo.ru/ff0aeb6c
bubmoreka LIOK
15 Cwuna ynipyroctu. 3akoH ['yka
yrpy y https://m.edsoo.ru/ff0aeca2
16 Perenvie 3aau o reMe «Cusia ynpyroctu»
bubmoreka LIOK
17
JIaboparopHasi pabota «Ormpe/jesieHNe >KeCTKOCTH TIPY>KUHBI» https:/m.edsoo ru/ff0ace28
bubmoreka [IOK
18 Cwuna TpeHust
P https://m.edsoo.ru/ff0af738
19 Perienue 3azau ro teme «Cusa TpeHUsI» Bubnmorexa [JOK
A p https://m.edsoo.ru/ff0afa26
20 JIabopatopHasi pabota "OnpezeneHre Ko3hdUI[HeHTa TPEHUS bubmoreka IIOK
CKOJTb)KeHus" https://m.edsoo.ru/ff0af8be
71 Perenvie 3aau no reMe "3akoHbl HetoToHa. Cuna bubmoteka LIOK
ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuiia TSDKeCTH M 3aKOH BCeMUPHOI'O TATOTeHUs. Y CKOpeHue Bbubmoteka LIOK
CcBOOOIHOTO Ta/IeHHUs https://m.edsoo.ru/ff0af044
73 Ypok-koHbepeHLys "[IBrKeHUe Tesl BOKPYT
rpaBuTalMoHHOro 1ieHTpa (ConHeuHas cuctema). ['amakTUKu"
24 Pewenue 3azau no teme "CHjia TSOKeCTH U 3aKOH BCEMUPHOTO bubnuoreka LIOK
TATOTEHHUs " https://m.edsoo.ru/ff0af5f8
bubmioreka LJOK
25 [TepBast KocMHUecKasi CKOPOCTb. HeBeCcOMOCTB ¥ mieperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612

PaBHOBecre MaTepyanbHOM TOUKUA. ABCOIOTHO TBEPZOE Tero.

bubmioreka LJOK

26 PaBHOBecue TBEpPZOTO Tena C 3aKperiéHHON OCbI0 BpalleHMUs.
bA P bat https://m.edsoo.ru/ff0afe36
MowmeHT cunel. LleHTp TskecTr
PaBHOBecHe MaTepraIbHOW TOUKH. AOCOMIOTHO TBEPO€ TeJIO.
27 PaBHOBecue TBEP/Oro Tesa C 3aKperyIEHHOW OCbIO BpallleHUs.
MowmeHT cuibl. LleHTp TsDKecTH
bubmoreka IIOK
28 Pemenne 3amau o teme "MoMeHT cuibl. LleHTp TskecTn"
A Henrp https://m.edsoo.ru/ff0b02b4
79 [ToaroToBKa K KOHTPOJILHOM paboTe 1o Teme "MexaHUuyeckoe bubmoteka LIOK
JiBrkeHue. B3aumogericteue ten" https://m.edsoo.ru/ff0b0408
30 KonTpospHast paboTa no Teme "MexaHHuecKoe JBIKEHUE. Bbubmoteka LIOK
BsaumogeiicTBue Ten" https://m.edsoo.ru/ff0b06ec
31 Vmnynbc Tesa. VIMITy/ibC CU/IbL. 3aKOH COXpaHeHUs bubmoteka LIOK
VMITyJIbCa. YTIPyroe U Heynpyroe B3auMo/|eHCTBUe https://m.edsoo.ru/ff0b07fa
i " bubmoreka LIOK
32 Perienue 3az1au 110 TeMe "3aKOH COXpaHeHUs] UMITYJ/IbCa
https://m.edsoo.ru/ff0b096¢c
33 Ypok-kKoHbepeHLys "PeakTUBHOe [IBKEHUE B IIPUPOJe U
TeXHUKe"
bubmioreka LIOK
34 MexaHnueckasi paboTa ¥ MOIIIHOCTb
P H https://m.edsoo.ru/ff0b0a84
35 PaboTa CHJIbI TSDKECTH, CUJTbI YIIPYTOCTH W CUJTbI TPEHUS Bubmiorexa IOK
’ yHpy P https://m.edsoo.ru/ff0b0db8
JlabopatopHasi pabota «OmnpeziesieHre pabOThl CHITbI TPEHUS
36 TPY PABHOMEPHOM [IBH)KEHHWH TeJjla M0 TOPU30HTaTIbHON
TMOBEPXHOCTU»
37 Cas13b 5Hepruy 1 paboTsl. [ToTeHLManbHast SHEPrUs
. bubmoreka LIOK
38 KuneTtnueckas sHeprus. TeopeMa 0 KUHETUUECKOW SHEPTUUN

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36

39

3aKoH COXPaHEHUA SHEPI'WH B Me€XdHHKe

40 JIabopatopHasi paboTa «l3yueHre 3aKOHa COXPAHEHUS bubmoreka LIOK
SHeprum» https://m.edsoo.ru/ff0b12fe
41 KosnebaTenbHOe ABWKeHUE U ero XapaKTepUCTUKH Bubmorexa [IOK
https://m.edsoo.ru/ff0b1858
4 3aTyxatomye kosebaHus. BeiHyX/1eHHbIe KOsiebaHusI. bubmoteka LIOK
Pe3onaHc https://m.edsoo.ru/ff0b20f0
43 MaTeMaTHuyeCKuii U NPY>KUHHbIA MassTHUKU
44 Ypok-uccieoBaHre «3aBUCUMOCTh ITepH0/ia KOleOaHUH OT bubmioreka LJOK
JKeCTKOCTH TPYKUHBI U MacChl Fpy3a» https://m.edsoo.ru/ff0b197a
45 [MpeBpalijeHe SHePTUX MPU MeXaHUUECKUX KoJyiebaHusIX
46 JIabopaTtopHasi paboTa «OmnpeziesieHre 4aCcTOThI U MIEPUOA bubmoreka LIOK
Kosie0aHUl TIPY>KUHHOTO MasiTHUKA» https://m.edsoo.ru/ffOblaec
47 JlabopaTtopHasi pabota «ITpoBepka He3aBUCMMOCTHU TIepro/ia bubmoreka LIOK
KosiebaHUl TPy3a, MOZABELIeHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ff0b197a
48 MexaHunyeckyve BoHbL. CBOMCTBA MEXaHUYECKUX BOJIH. bubnuoreka LIOK
[Ipopo/ibHbBIe U MoTepeyHble BOJIHbI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHbepeH1us "MexaHUuueckue BOJHbI B TBEPZIOM TeJie.
CelicMryecKye BOJIHBI"
50 3ByK. PacripocTpaHeHue 1 oTpakeHre 3ByKa
51 Ypok-uccnenosanue "HabroieHue 3aBUCHMOCTH BBICOTBI
3ByKa OT 4aCTOThbI"
52 I'pOMKOCTB 3ByKa U BbICOTa TOHa. AKyCTUUECKHUN Pe30HaHC
c3 Ypok-koHbepeHLys "Y 1bTpa3ByK U UH(PPa3BYK B PHUPOJE U bubmioreka LJOK
TeXHUKe" https://m.edsoo.ru/ffOb23ca
54 [ToaroToBKa K KOHTPOJILHOM paboTe 1o TeMe "3aKOHbI bubmioreka LJOK

coxpaHeHus1. MexaHuueckue Kojie0aHust ¥ BOJTHBI"

https://m.edsoo.ru/ff0b25f0
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KonTposnbHas paboTa 110 Teme "3aKOHBI COXpaHEeHMs.

55
MexaHuueckue Kone6aHUst ¥ BOJHbI"
56 O/1eKTPOMAarHUTHOE I10J1e. DJIeKTPOMarHUTHbIe BOJIHBI bubmiorexa LIOK
P ' P https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
Ypok-koHbepeHius "IlIkana 3/1€KTpOMarHUTHBIX BOJIH.
58 Vcrionb3oBaHMe 371eKTPOMAarHATHBIX BOJIH ZIJisi COTOBOM Bubmaorexa [IOK
" P 8 https://m.edsoo.ru/ff0b2fe6
CBSA3U
5g Ypok-uccnegoBanue "V3yueHre CBOMCTB 3/1eKTPOMarHATHBIX Bbubmoteka LIOK
BOJIH C TIOMOIIIBI0 MOOUIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6¢c
60 Perenvie 3as1au Ha ornpe/iesieHre 4aCTOTbI U JJIMHbI
3/71eKTPOMarHATHOM BOJIHBI
61 O/eKTpoOMarHuTHas npupoza cseta. CKOpoCTh CBeTa. bubmioreka LJOK
BonHoBbIe cBoliCTBa cBeTa https://m.edsoo.ru/ff0b31d0
62 Wcrounuku cBeta. [IpsiMosiviHeliHOe pacripocTpaHeHue CBeTa. bubmoreka IIOK
3armenus CosHua U JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKOH OTpa)keHus cBeTa. 3epkasia. PellieHue 3a/1au Ha bubmoreka LIOK
IpYMeHeHUe 3aKOHa OTPayKeHUs CBeTa https://m.edsoo.ru/ff0b38c4
bubmoreka LIOK
64 [Ipenomnenuve cBeTa. 3aKOH IpeIOM/IEHHS CBeTa
https://m.edsoo.ru/ff0b3aea
65 ITonHOe BHyTpeHHee oTpakeHHe cBeTa. Vcroib30BaHue bubmoteka LIOK
[I0JTHOI'0 BHYTPEHHEr'0 OTPayKeHUsA B OITHYECKUX CBETOBOJAaX https://m.edsoo.ru/ff0b3c5¢c
JlabopatopHasi pabota "McciemoBaHye 3aBUCMIMOCTH yT7Ia
66 TpeIOMJIeHHsI CBETOBOIO Jiyua OT yIJia Ma/leHHs Ha FPaHULIe
"BO34yX-CTeKn0""
67 Ypok-koHbepeHLys "Vcnonb30BaHUe MOTHOTO BHYTPEHHET O

OTPa)KeHUsl: CBETOBO/bI, OIITUKOBOJIOKOHHAS CBSA3b"
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bubmioreka LIOK

68 JIunsel. O eckas cuia 3
HHSBL TTHHECRAT CHIE JTHHSH https://m.edsoo.ru/ff0b3f2c
bubmioreka LIOK

69 [TocTpoeHue n300parkeHMI 3a

TPOCHHE M3ODPAKEHUH B JIH3AX https://m.edsoo.ru/ff0b444a

70 JlabopatopHasi pabota "Omnpezenenre GOKyCHOTO PaCCTOSHUS bubmoteka LIOK
Y ONITHUECKOU CHJIbI COOMparoIei TMH3bI" https://m.edsoo.ru/ff0b4206

bubmiorteka LIOK

71 Ypok-koHbepe "O ecKue 30BBIE 6oper"

POK-KOH(epeHLtA "OrTHYECKH e MH30BbIE NPHOOPE! https://m.edsoo.ru/ff0c0a7e
bubmoreka LIOK

72 ['1a3 KaKk ontuyeckas cucreMma. 3peHue

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepeHLus "ledekTsl 3peHus. Kak coxpaHUTb
3peHue"

74 Paznosxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. bubnuoreka LIOK
CnoxxeHure CTieKTpa/ibHBIX [[BETOB. [ucriepcusi CBeTa https://m.edsoo.ru/ff0c0f4c
JlabopatopHasi paboTa "OmnbITHI 10 pa3/ioyKeHuto 6eyoro

75 CBeTa B CIIeKTP U BOCIIPUATHUIO LiBeTa IpeMeTOB IIPU UX bubmiorexa LIOK

P P % beA P https://m.edsoo.ru/ff0cOe2a
Ha0/II0IeHNH Uepe3 I[BeTOBbIe (GHUIbTPHI"
76 Ypok-npakTuKyM "BoJIHOBBIE CBOMCTBA CBeTa: JUCIIepCHs,
vHTepdepeHLus U JudpakLus”
bubmoreka IIOK
77 OnbiTel Pe3epdopaa v niaHeTapHas MOZie/ib aTOMa
pdopA P A https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Mozenb atoma bopa

79 Wcnyckanue v norJiomjeHye cseta arToMoM. KBaHTBI. bubmoreka LIOK
JIuHeliuaTble CIIEKTPbI https://m.edsoo.ru/ff0c144c

bubmoreka LIOK

80 Ypok-npakTikyM "Hab/to/ieHre CrieKTpoB UCTTyCKaHUs"

P P Y A P y https://m.edsoo.ru/ff0c1550
) bubmoreka [IOK
81 Pafii0akTMBHOCTE M €68 BU/IbI 0

https://m.edsoo.ru/ff0c1672
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bubmioreka LIOK

82 Ctpoenne aTOMHOr O sipa. Hyk/ioHHas Mozesnb
P AP y A https://m.edsoo.ru/ff0c18ac
83 PagroakTrBHBIE TpeBpallenus. M30TomnbI Bubmorexa [JOK
a bespam ' https://m.edsoo.ru/ff0clal4
84 Pelienue 3azau 1o teme: "PaZjnoakTUBHBIE TIpeBpalleHus" Bubmiorexa OK
A s bespai https://m.edsoo.ru/ff0c1b4a
85 [Tepuog nonypacnaza
86 Ypok-koHbepeHLys "PafirioaKkTHBHbIE W3/1yUeHHs B TIPUPO/IE, bubmioteka LJOK
MeJULHe, TeXHHUKe" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakijuu. 3aKOHbI COXpaHeHUsl 3apsi0BOr0 U bubmioreka LJOK
MacCCOBOT'0 Yuces https://m.edsoo.ru/ff0c1c58
88 OHeprus CBsI3U aTOMHBIX sifiep. CBsi3b MacChl ¥ SHePrUur bubmmorexa [JOK
p ACP- p https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3amau o teme "AuepHblie peakuyn'
90 Peakuyu cuHTe3a u fenenus saaep. ICTOUHKWKY 3Hepruuv bubmoreka LIOK
ConHila ¥ 3B€3]1 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHbepeHLus "fnepHas sHepreTyka. [lelcTBus
PaZiIMOaKTUBHBIX U3/TyYeHUHN Ha )KUBble OPraHU3MbI"
[ToaroToBKa K KOHTPOJIBHOM paboTe 110 Teme
i bubmioreka LIOK
92 OJIeKTPOMAarHUTHOE IoJie. DJIeKTPOMarHUTHbIe BOJIHBIL.
. https://m.edsoo.ru/ff0c223e
KBaHTOBEIE sIB/IEHUS
93 KonTponbHas paboTa 1o TeMe " 31eKTpOMarHUTHOE TI0JIe.
DJIEKTPOMAarHuTHbIE BOJIHBL. KBaHTOBBIE siBlIeHUS "
94 [ToBTOpeHue, 0600611jeHIe. JTabopaTopHbie pabOTHI 10 KypCy bubmoreka IIOK
"B3aumopeiicTBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpEHMe, 00001IeHe. PellieHre pacueTHBIX U Bbubmoteka LIOK

KaueCTBEHHbIX 3a/au 110 TeMe ""TeruioBble mpoLiecch”

https://m.edsoo.ru/ff0c2572
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96 [ToBTOpeHUe, 06006IIeHNe. PellleHre pacueTHbIX U 1 bubnuoreka IIOK
KaueCTBeHHbIX 3a7au 1o TeMe "KII/] TernoBbIX ABUTaTes el https://m.edsoo.ru/ff0c2a22
[ToBTOpEHMe, 0000IIeHe. PellieHre pacueTHBIX U bubmoreka LIOK

97 n " 1
KaueCcTBeHHbIX 3a7a4 1o teMe "KII/] 371eKTpOoyCcTaHOBOK https://m.edsoo.ru/ff0c2b30
[ToBTOpEHME, 06061IeHHE. JTabopaTOpHBIE PAbOTHI 10 KypCy bubmuoreka LIOK

98 1 1
"CBeTOBbIe sBJIeHUS " https://m.edsoo.ru/ff0c2c52

99 [ToBTOpEeHMe, 06061IeHHe. PaboTa C TeKCTaMu 10 TeMe 1 bubnuoreka LIOK
"3aKOHbI COXpaHeH!s B MexaHukKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpeHUe, 06061IeHHe. PaboTa € TeKCTaMu 110 TeMe 1 bubmioreka LIOK
"Konebanust 1 BO/HBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpeHue, 06061IeHMe. PaboTa € TeKCTaMu 110 TeMe 1 bubmioteka LIOK
"CBeTOBbIe sB/IeHUSA" https://m.edsoo.ru/ff0c3044

102 IToBTOpeHue, 06001IeHre. PaboTa C TeKCTamMu TI0 TeMe 1
"KBaHTOBas1 U sijjepHasi pU3mKa"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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