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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1o ¢Qusnke Ha ypOBHE OCHOBHOI'O OOIlEro 0O0pa3oBaHMs
COCTaBJIEHA HA OCHOBE MOJIOKEHUI M TPEOOBAHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTEIbHON MPOTrPaMMBI, MPECTABICHHBIX B
Or'oC 000, a Takxke c¢ yuérom (enepalbHON padodeil MPOrpamMMbI
BocniuTanus U KoHueniuu npenogaBanusi yaeOHOro npeamera « Ouzukay.

[IporpamMmma 1o ¢Qusnke Ha ypOBHE OCHOBHOI'O 0OIlEero 00pa3oBaHMS
COCTaBJICHA HA OCHOBE TOJIOKCHUI M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHOW MPOrpamMMbl, MpPe/ICTABICHHBIX B
OdIr'oC 000, a Takxke ¢ yderoMm denaepaabHOl paboyel MporpaMMbl
BOCTIMTAHUS ¥ KOHIIEMIINN MPENOIaBaHusl yaeOHOTO TIpenMeTa « Du3nKay:

o @enepanbHbIii 3aK0H «00 0Opa3oBanuu B Poccuiickoii @enepariumy
Ne273-®3 o1 29.12.2012 ¢ uzmenenusmMu, B Tom uncie O3 Ne371 — O3
ot 24.09.2022.

o [lpuxa3sr Munucrepcrsa npocsemienus Poccurickonn denepannu:

o OO0 yrBepxaeHUU (peepaIbHOTO FOCYAAPCTBEHHOI'0 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro 001iero oopazoanus: ot 31 mas 2021 r. Ne 287 (B
JEeUCTBYIONICH pelaKkIuu)

e OO0 yrBepxkaeHUU (eaepabHOM 00pa30BaTeIbHONM MPOrPaMMbl
OCHOBHOTO 00111er0 06pazoBanus: ot 18.05.2023 Ne 371 (nelicTByromias
peaaKius)

o O BHECCHHMHM M3MEHEHUI B HEKOTOPBIC TIPUKa3bl MUHUCTEPCTBA
npocsemenus Poccuiickont @enepanun, kacaromniuecs GeaeparbHbIX
o0pa3oBaTeIbHBIX TPOrPaMM HAYAIILHOTO 00IIIET0, OCHOBHOT'O OOIIIETO,
cpennero odiero odpazoanus: ot 09.10.2024 Ne 704

o [lonoxenue o paboueit mporpaMmme yueOHOro npeameTa, yaeOHoro Kypeca
(B TOM ymcne Kypca BHeypouHoi nearenbHocTr) MOY CILI Ne83
LenTpansHoOro paiiona Bosrorpaga»

Copepxanue mnporpamMMmbl 1o (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYAIOLIUMXCS U OpPraHu3aluio H3ydeHus
(¢u3MKKU Ha JIEeATENbHOCTHOM OCHOBE. B mporpamme no ¢usmnke yduThIBaroTCA
BO3MOXKHOCTH yueOHOTro mpeameta B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUIAHUPYEMBIM JINYHOCTHBIM M METAlpeAMETHBIM pe3yiabTaTaMm oOydeHUs, a
TaKXE€ MEXIIPEIMETHbIE CBA3M €CTECTBEHHOHAYUHBIX YU4E€OHBIX MPEAMETOB Ha
ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHUSI.



[Iporpamma 1o (Qu3MKe YyCTaHABIMBAET pacHpelesicHue y4eOHOro
Marepuaia 1o TrojaM oOydeHus (MO KJjaccam), MOpeajaraeT MPUMEPHYIO
MOCJICIOBATEIbHOCTh HW3Y4YEHUsI TEM, OCHOBAaHHYI0 Ha JIOTMKE pPa3BUTHUSA
OPEIMETHOTO COJEPKAaHUS U YUeTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroLIXCH.

[Iporpamma 1o ¢usuke pazpaboraHa ¢ I[EIbI0 OKa3aHHUs METOIMYECKOU
MOMOLIY YYUTENIO B CO3JaHUU paboyeil MporpaMMBbl O yUeOHOMY MTPEIMETY.

®dusnka SABISETCS CHUCTEMOOOPA3YIOIIUM I  €CTECTBEHHOHAYYHBIX
y4eOHBIX TPEAMETOB, TIOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE
MPOILIECCOB M SIBJIGHUM, HM3y4aeMbIX XUMHUEH, OUOJIOrHel, acTpOHOMHEH U
¢dusnueckoit reorpadueil, BHOCUT BKJIaJ B E€CTECTBEHHOHAYYHYIO KapTUHY
MHpa, TPEAOCTaBIsIeT HamOoJiee SICHbIE OOpa3Ibl MPUMEHEHUS HAY4YHOTO
METO/Ia TTO3HAHHUSA, TO €CTh CII0c00a MOTyYEHHs JOCTOBEPHBIX 3HAHUIN O MUDE.

Opna U3 TIaBHBIX 33724 (PU3NYECKOro 00pa30BaHUsI B CTPYKType OOIIETro
o0pa3oBaHUsl COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aronIuxcsl.

N3ydyenne ¢us3ukun Ha 0a30BOM YpOBHE IIPEAINOJAraer OBJIAJCHUE
CIEIYIOINMU KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOINMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSITH SIBJICHUS,

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e HUHTEPHPETUPOBATH JAHHBIE U UCIIOIb30BATh HAYYHbBIC JI0KA3aTEIbCTBA

JUISL TIOJTYYEHUSI BHIBOJIOBY.

enn wusyuyenus (U3MKA HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
OTIpE/ICNICHBl B KOHIICTIIIMK TpEenoiaBanus y4deOHoro mpeamera «Dusuka» B
oOpasoBaTenbHbIX oOpraHuzanusx Poccuiickoit ®enepanuu, pearu3yrommx
OCHOBHbIE 00111€00pa30BaTeIbHbIE MPOrPAMMBbI.

Lenu u3ydeHus QU3NKU:

e MpUOOpPETEHUE HHTEPECa M CTPEMIICHHS OOYYaIOIIUMXCA K HAYYHOMY
M3YYEHUIO TPUPOJbI, Pa3BUTUE MX HUHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CITOCOOHOCTEM;

e pa3BUTHE TPEACTABICHUM O HAy4YHOM METOJ¢ I[IO3HAHUA U
dbopMUpOBaHUE MCCIIEIOBATEIHCKOIO OTHOLIECHUS K OKPYXKAIOIIUM
SABJICHUSIM;

e (opmMupoBaHHE HAyYHOIO MHUPOBO33PEHMS Kak pe3yjbTaTa WU3Y4CHHS
OCHOB CTPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;



dbopMupoBaHUE TPEICTABICHUN O PO (DU3UKU JJIsT PA3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA;

pa3BUTHE TIPEACTABICHMM O BO3MOXKHBIX cdepax Oyaymiei
podeCCHOHATBHOMN NeATeIbHOCTH, CBI3aHHON ¢ (PM3HKOM, ITOATOTOBKA
K JlaJbHEeHIeMy oOy4eHHIO B 9TOM HarpaBlICHUU.

JlocTkeHne ATUX Leed MporpaMmsel Mo (U3MKe Ha YPOBHE OCHOBHOTO

o011ero oOpa3oBaHusl 00ECTIEYMBACTCS PEIICHUEM CIICAYIONIMX 3a/1ay:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOCHHMU BEIIECTBa, O
MEXaHUYECKUX, TETIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBaHTOBBIX
SBJICHUSX;

npUOOpETeHNE YMEHUM OMHUCHIBATh U OOBACHATH (DU3HUECKUE SBICHHUS
C MCIIOJIb30BAHUEM TOJTy4YEHHBIX 3HAHUI;

OCBOCHHE METOJOB pELICHUS NPOCTEHINMX pacueTHbIX 3ajad ¢
UCIOJIb30BaHUEM buznyeckux MojIeTieH, TBOPYECKHUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOMIONATh TMPUPOJHBIC SBICHUS W BBITOIHATH
OIIBITHI, J1a0OpaTOpHBIE PAOOTHl U SKCIEPUMEHTAIbHBIE HUCCIIEIOBAHMS
C MCTIOJIb30BaHUEM M3MEPUTENHHBIX TPUOOPOB;

OCBOCHHE TMPUEMOB paboThl ¢ uHpopManuedn  (PU3NIECKOro
CoZiepaHusl, BKJIIOYas MH(GOPMAIMIO O COBPEMEHHBIX JOCTHKEHUSX
(bU3HKY, aHATU3 U KPUTUYECKOE OIleHUBaHUEe WH(opMaIny;
3HAKOMCTBO cO  chepamu  NpodeCCHOHAIBHON  JeATEeTbHOCTH,
CBSI3aHHBIMM C  (PU3MKOM, M  COBPEMEHHBIMH TEXHOJIOTHIMH,
OCHOBAHHBIMHU Ha JOCTIKEHUAX (PU3NUECKON HAYKH.

Jna u3yuenus: pusuku Ha 0a30BoM ypoBHE B 9 kimacce — 102 vaca (3 yaca B
HEJIEII0).

[Ipennaraemsiii B mporpamMme no (pusuke nepedeHb JabopaTopHBIX padOT

U ONBITOB SIBIIICTCS PEKOMEHJATEIbHBIM, YYUTEIb JelaeT BHIOOp IIpHU
MPOBEACHUU JIa0OPATOPHBIX PAOOT M OMNBITOB C YYETOM HHAUBUYyaTbHBIX
OCOOEHHOCTEH  OOydJarolIuMXCsl, CIHCKAa OKCIEePUMEHTAIbHBIX  3aJlaHHM,

pejaraéMblX B paMKaX OCHOBHOTO TOCYJApCTBEHHOTO 3K3aMeHa Mo (HU3HKeE.



COILEPKAHUE OBYUEHUA

9 KUIIACC

Mexannuyeckue siBJICHUSI.
Mexannueckoe nBwkeHHe. MarepruanbpHas Touyka. (Cucrema OTCYETA.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO JBHKEHUSA. PaBHOMEpHOE MpPSMOJIMHEWHOE
newxenue. HepaBHoMepHoe mpsMoivHelHOe nBrkeHHe. CpenHss H
MTHOBEHHAsI CKOPOCTb TEJIA IPU HEPABHOMEPHOM JIBUKEHUU.
Yckopenue. PaBHOyckOpeHHOe mpsiMonHelHoe aBuxkeHne. CB0oOOaHOE
nagenue. OneiTel ['anunes.
PaBHOMepHOE ABMkKEHUE 1O OKPYKHOCTH. [lepuon u yactora oOpailieHus.
JIuneliHas U yrioBas CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.
IlepBeii 3axkoH HprotoHa. Bropon 3akon Herotona. Tperuin 3axoH
Herorona. [IpyHOun cyneprno3uuuu Cui.
Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHHs: CHJla TPEHUS CKOJIbKEHUS,
CuJIa TPEHHMS NTOKOS, APYrUe BUJIBI TPEHUSL.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHUE CBOOOIHOTO
nageHus. JIBmxenue mader Bokpyr Connna. IlepBas kocMuueckasi CKOpPOCTb.
HesecomMocTts 1 neperpys3ku.
PaBHoBecue marepuanbHOM  TOYKH. AOCONIOTHO  TBEpPAOE  TEJO.
PaBHOBecue TBEPHOro Tena ¢ 3aKPEIUIEHHOW OCBhIO BpallleHUs. MOMEHT CHJIBL.
LlenTp TsKECTH.
Nmnynec  Tena. M3menenue umnynbca. HWMmnynbe cuibl.  3akoH
COXpaHEHHS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.
Mexanndeckass paboTa ¥ MOIIHOCTb. PaboTa cui TsSKecTH, YNPYyrocTH,
Tpenus. CBs3b 3Hepruu U padothl. [loTeHnmanbHas >Heprus Tena, MOJHSATOrO
HaJ TOBEPXHOCTHIO 3eMiid. [loTeHImanbHas >SHEPrus CKaToll MPYKUHBL
Kunernueckas sHeprusi. TeopeMa 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUH.
Hemoncmpayuu.
1. HaOmioneHne MeXaHMYECKOIO JABMXKEHHUS Tela OTHOCUTENBHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHEHME NyTEH M TPACKTOPUN JBHKEHUS OJHOTO M TOTO JKE Tela
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

3. M3mepeHne CKOPOCTH U YCKOPEHUS TPSMOJIMHENHOTO IBUKECHUS.
HccnenoBaHne NprU3HAKOB PAaBHOYCKOPEHHOTO JBHUKEHHS.



HaGmronenue nBr>KeHHs Tella 0 OKPY>KHOCTH.

HaGmonenre MexXaHWMYECKUX SIBICHHM, NPOUCXOASIIMX B CHUCTEME
orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU
OTHOCHUTENIbHO KaOuHeTa (PU3UKHU.

7. 3aBUCHUMOCTb YCKOPEHHMS TeJjla OT MAacChl Teja U JIEUCTBYIOILIEH HA HETO
CHJIBI.

HaGmronenrie paBeHCTBa CUJT IPU B3aUMOZCHCTBUY TEIL.

9. 3MeHeHue Beca Tela MpU YCKOPEHHOM JIBHXKEHUU.

10. Ilepenaya nmnynbca py B3aMMOACHCTBUAU TEI.

11. [IpeoOpa3zoBanus SHEPTUM MPU B3aUMOJICHCTBUU TEJL.

12. CoxpaHeHHE UMITyJIbCa MPU HEYNPYTOM B3aUMOICICTBUH.

13. CoxpaHeHHe UMITYJIbCa MPU a0COMIOTHO YIIPYTroM B3aUMOIEHCTBUU.

14. HabmoeHne peakTUBHOTO JABMYKCHHUSI.

15. CoxpaHeHHe MEXaHWYECKON IHEPTUU MIPU CBOOOIHOM MaJICHUU.

16. CoxpaHeHHE MEXAHUYECKONM OHHEPruM TMpU JBWKCHUU Tela TOJ
JIEWCTBUEM MPYKUHBI.

Jlabopamopuuvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa AJis pa3roHa U JaJIbHEUILIEro paBHOMEPHOT O
JIBW>KCHUS [IApUKa WA TEJICKKH.

2. OnpeneneHue cpeaHell CKOPOCTH CKOJBKEHUS OpycKa WIIM ABHIKCHHS
IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

3. OmpezeneHrue yCKOpPEHHUs Tella MPU PaBHOYCKOPEHHOM JIBUKEHHH TI0
HAKJIOHHOM TIJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

5. IlpoBepka TruMOTE3bl: €CIAM IMPU PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HayaJbHOM CKOPOCTHM MYTH OTHOCSTCS KaK psJl HEUETHBIX YUCEI, TO
COOTBETCTBYIOILLE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HMccnenoBanue 3aBUCHUMOCTH CHJIbI TPEHHUSI CKOJIBKEHUS OT CHJIBI
HOPMAJILHOT'O JIABJICHHUS.

Omnpenenennie Ko3HPUIIUEHTA TPEHUS CKOJIbKEHUS.

OmnpeneneHue )KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOTHl CHIJIBI TPEHUS] NMPU PABHOMEPHOM JIBHIKCHUU
Teja 1Mo TOPU30HTATbHOW MOBEPXHOCTH.

10. Onpesienienne  pabOThl CUJIBI  YIIPYTOCTH TMPU  TMOABEME Tpy3a C
MCIOJIb30BAaHUEM HEMOJIBIXKHOTO U TTOJABMYKHOTO OJIOKOB.



11. I3y4yeHue 3aKk0Ha COXpaHEHUs YHEPTUMU.
Mexannuyeckue KoJie0aHUus U BOJIHBI.

Konebarenbnoe paBwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI:
IIEpUOJ, YacToTa, amIuIMTyAa. MareMaTU4eCKui W TPYKWUHHBIA MasTHUKHU.
[IpeBpartienue sHEprun Mpu KoiaedaTeaIbHOM JABUKCHUU.

3aryxawomue koneOanus. BbiHyxaeHHble  kosneOanus.  Pe3onHaHc.
Mexanuyeckue BoOJHBL. (CBOHCTBA MEXaHMYECKUX BOJIH. IIpomosibHbie U
IOIIEpEYHbIC BOJIHBL. JlMHA BOJHBI M CKOPOCTh €€ pPacIpOCTPaHEHUS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJIe, CEUICMUYECKUE BOJIHBL.

3ByKk. I'poMKoOCTh 3ByKa U BbicOTa ToHa. OTpaxkeHue 3Byka. Mudpa3pyk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmogenue koneOGaHWil Ten MO JASUCTBHUEM CHIIbI TSXKECTH U CHIIBI
YIPYTrOCTH.

HaOmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGuroienrie BBIHYXICHHBIX KOJIEOAHUN U PE30HAHCA.
Pacripoctpanenue mpo10JIbHBIX U TMOMIEPEUHBIX BOJH (Ha MOJIEIH ).
Hab6mtoienre 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
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AKyCTHYECKHI PE3OHAHC.
Jlabopamopmuuvie pabomul u onvimel.
1. OnpeneneHue YacTOThl M TMepuoja KojeOaHUN MaTeMaTH4ecKOro
MasTHHKA.
OmnpezeneHue 4acTOTHI U eproja KojeOaHui Mpy>KMHHOIO MasiTHUKA.
HccrnenoBanue 3aBUCUMOCTH TepUoOJa KOJeOaHWU TOABEIIEHHOTO K
HUTU I'py3a OT JUIMHBI HUTH.
4. HccnenoBaHue 3aBUCHUMOCTH Iepuoja KoieOaHUM NPYKMHHOIO
MasTHHKA OT MACCHI Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH Mepruoaa KoieOaHuil rpysa, NOJBEUIEHHOTO
K HUTH, OT Macchl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh Iepuojia KojeOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3amepenue yckopeHusi CBOOOTHOTO MaJICHUsI.
JIEKTPOMATrHUTHOE 110JI€ M 3JIeKTPOMATrHUTHBbIE BOJTHBI.
DJIEKTPOMAarHUTHOE  MOJE. ODJEKTPOMarHuTHble BONHBL. — CBONMCTBa
ANEKTPOMAarHUTHEIX BOJIH. [IIkana 37eKTpOMarHMTHBIX BOJIH. Mcronb3oBaHHE
AJIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DJneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBoOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. VByueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUILHOT'O

Tenedona.
CBeTOBbBI€ SIBJICHUS.

JlyueBas  mopens  cBera. HMcrounmkum  cBera.  [IpsMosmHeiHoe
pacnpoctpaneHue cBeta. 3atMmenuss Conmnua u Jlynel. OtTpaxkeHue cBeTa.
[Tnockoe 3epkano. 3aKoH OTpaKEHHUs CBETA.

[Ipenomnenne cBera. 3aKOH MpeaomiieHUsl cBeTa. [lomHOE BHYTpeHHee
OoTpakeHHe cBeTa. VCIoap30BaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm nydeit B smH3e. Onruueckas cucrema (Qoroamnmapara,
MHUKpPOCKONAa M Teleckona. ['J1la3 Kak onThYeckas CHCTeMa. BIu30pyKoCTh U
JaTbHO30PKOCT.

Paznoxenue Oenoro ceera B cnekTp. OnbiTel HbloToHa. CrnokeHue
CIEKTPAJIbHBIX 1IBETOB. [{ncniepcus cBeTa.

Hemoncmpayuu.

1. IIpsaMonuHeHOEe pacpoCTpaHEHUE CBETA.

2. OTpaxkeHue cBera.

3. Ilomydyenue wu300pakeHUA B TUIOCKOM, BOTHYTOM H  BBITYKJIOM
3epKaiax.

[Ipenomnenue cBera.

OnTuueckuid CBETOBO/I.

Xon naydeit B cobuparorieil JmHs3e.

XoJ JIydeu B pacCEeUBAOIIECH JIMH3E.
[Tonydyenne n300paxeHU ¢ MOMOIIBIO JTUH3.
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[TpuHun aeiicTBus (oToarmapara, MUKPOCKONA U TEJIECKOMA.
10. Mozens riasa.

11. PaznoxeHue 0enoro cBeTa B CIIEKTP.

12. [lonydyenue 0enoro cBeTa Npu CIOKEHUH CBETA Pa3HbIX LIBETOB.
Jlabopamopuwvie pabomul u onvimol.



1. HccrnemoBaHue 3aBUCUMOCTH yIJia OTpaXKEHUsI CBETOBOIO Jiyda OT yriia
naJICHuUs.
N3ydyeHne xapakTepuCTUK U300paKeHUs IIPeAMETA B IJIOCKOM 3€pKalie.
HccnegoBaHre 3aBUCUMOCTH YIJIa MPEIOMIJIEHUSI CBETOBOI'O Jyda OT
yIJla MaJeHus Ha TPaAHUIIE «BO3IYX—CTEKIION.
[Tonyyenue n300paskeHU ¢ TOMOIIBIO COOMpArOIEH JTUH3HI.
Onpenenenrie  (POKYCHOTO  PAacCTOSIHUS W ONTUYECKOM  CHJIBI
COOMpAIOIIIEH JINH3BI.
OMBITHI MO Pa3IoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OMNBITEI O BOCHPHUSATUIO I[BETA MPEAMETOB MPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIILTPBHIL.

KBaHTOBBIC SIBJICHUS.

OmneiTel Pezepdopna u mmanerapnas mojaenb aroma. Mojens aroma bopa.
Hcnyckanue v norjioiieHue cBeta atomoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CrpoeHme
aToMHOro  sigpa. HykinoHHas  Mozenb  aToMHOro  sigpa.  M30Tombl.
PannoaktuBHble npeBpaienus. Ilepron nonypacmnaaga aTOMHBIX s1IEP.

S nepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0OBOTO U MacCOBOTO YHUCET.
DHeprusi CBsi3M aTOMHBIX saep. CBs3b Macchl U 3Hepru. Peakuun cuHTe3a U
nenenus anep. Uctounuku saeprun CosHIla U 3BE3/1.

SnepHas sHepreruka. JleMCTBUS PaAMOAKTUBHBIX M3JIIYYCHUN Ha >KUBbIC
OpraHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4EHHS U TOTJIOMICHUS.
CrekTpbl pa3IMYHbIX Ta30B.

CnekTp Bomopoza.

HaGmronenne TpekoB B kamepe BuibcoHa.
Pabota cuéTunka HOHU3UPYIOMIUX U3TyUCHHI.

© g M wDdpRF

Perucrpariust u3mydeHus: IpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaGnromeHue CTUTONIHBIX M THHEHYATBIX CIICKTPOB U3TyUCHUS.

2. HccnenoBaHue TpeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY
nytu (1o gororpadusim).

3. M3mepenne paanoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIIIMI MOTYJIb.



[ToBTOpHUTENHHO-000011IAIOIIN I MOJZYJIb peJHa3HauYeH s
CUCTEMAaTH3allud M  OOO0OIIEHHUS NPEIMETHOTO COAEp)KaHHS W  ONbITA
NEeSATENbHOCTH, PUOOPETEHHOTO MPU M3YYEHUU BCEro Kypca (DU3MKH, a TaKkKe
JUI TIOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHY MO (U3MKe s
00y4JaromuXcs, BHIOPABIIMX ATOT YI€OHBIN TTPEIMET.

[Ipn u3yyeHUH AAHHOTO MOAYJS PEATU3YIOTCA U CHUCTEeMaTH3UPYIOTCS
BUJbl JICSATEIbHOCTH, HAa OCHOBE KOTOPHIX OOecrneunBaeTcsi JOCTUKEHUE
OPEeIMETHBIX W METalpeIMETHBIX IUIAHUPYEMBbIX Ppe3yJbTaTOB OOy4YeHHs,
(dbopMuUpyeTcsl eCTECTBEHHOHAYy4YHasi TPaMOTHOCTh: OCBOCHUE HAyYHBIX METO/IOB
UCCJIEIOBAHUS SIBJICHUIN IPUPOJBI U TEXHUKH, OBJIAJIEHUE YMEHUSMU OOBSICHATD
¢usnyeckue SBICHUS, TPUMEHSA MOJIy4YE€HHbIE 3HAHUS, peliaTh 3aJaul, B TOM
YHClie KAYeCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIUANbHO  JEATEIBHOCTHBIM  XapakTep  JaHHOro  pasiesa
peayin3yercs 3a CU€T TOro, YTO OOYUYAIOIIMECs BBITIOIHAIOT 3a/IaHUs], B KOTOPBIX
UM TIpeAJIaraeTcs:

Ha OCHOBE IIOJIYUEHHBIX 3HAHMHM pacro3HaBaTh M HAyYHO OOBSACHATH
(u3nyeckue sIBICHUS B OKPYKAIOIIEeH MPUPOJIe U TIOBCETHEBHOM JKU3HH;

UCTIOJIb30BaTh HAYYHBIE METOBI MCCIIEAOBAaHUS (PU3NYECKUX SIBJICHHUM, B
TOM YHCJIE JJIs1 TPOBEPKH TUIIOTE3 U MOJyUYEHHUSI TEOPETHUECKUX BHIBOJIOB,;

OOBSICHATH  HAayuyHble OCHOBBl  Haubosiee BaXKHBIX  JIOCTHXKEHUUH
COBPEMEHHBIX TEXHOJOIWH, HampuMep, NPaKTUYECKOr0 HCIOJIb30BaHUSA
pa3IMyYHbBIX HCTOYHUKOB OSHEPrMM Ha OCHOBE 3aKOHA TMpPEBpAIlCHUS U
COXpPaHEHUS BCEX M3BECTHBIX BUJIOB SHEPTUU.

Kaxnas w3 TeM JaHHOrO MOAYJSA BKJIIOYAET SKCHEPHUMEHTAIBHOE
uccienoBaHrue 00001Iaoniero xapakrepa. Moayninb 3aBepiiaercsi MpoBeIeHUEM
JUArHOCTUYECKOM M OLIEHOYHOM pPabOThl 3a KypC OCHOBHOTO OOILIEro
o0pazoBaHus.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

N3yyenne @Qu3nku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs

HaImpaBJICHO Ha AJOCTMIKCHHUC JIMYHOCTHBLIX, MCTAIMPCAMCETHBIX WM HNPEAMCETHBIX

o0pa30oBaTeIbHBIX PE3YJILTATOB.

B pesynbraTte wu3ydeHus QUMK Ha YPOBHE OCHOBHOI'O OOILEro

oOpazoBaHusi 'y oOyyaromerocss OyayT copMHUpOBaHBI  CIIEIYIOLINE

JINYHOCTHBIC PC3YJIbTAThI B HaCTH:

1) naTprMoOTHYECKOr0 BOCIUTAHUS:

- TpOSIBJIEHHE WHTEpeca K HCTOPUA U COBPEMEHHOMY COCTOSIHUIO
POCCHICKOM (PU3HYECKON HAYKH;

- IIEHHOCTHOE OTHOIIIEHNE K TIOCTY)KCHHSIM POCCUNUCKHUX YUEHBIX -(DU3HKOB,;
2) rpakIaHCKOr0 U AYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTHBHOMY VY4YacTHIO B OOCYXIEHUU OOIIECTBEHHO
3HQUUMBIX W OTHUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM
MIPUMEHEHUEM JIOCTUXKEHUU (PU3UKH;

- OCO3HaHHE BAXXHOCTU MOPAIbHO-3TUYECKUX MPUHLMUIIOB B JICSITEIBHOCTU
Y4EHOIO;

3) 3cTEeTHYeCKOro BOCIIUTAHUSA:

- BOCIIPUSATHUE ICTETUUECKUX KAa4eCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HUEHHOCTH HAYYHOI' O NO3HAHMSL:

- OCO3HaHUE IIEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOIO HHCTPYMEHTa
MO3HAHUSI ~ MHPA, OCHOBBI  DPAa3BUTHUS  TEXHOJIOTMW,  BaXKHEUIIEH
COCTABJIAIOLIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JII0OO3HATENLHOCTH, MHTEPECAa K HCCIEI0BATEIbCKON
NEATENBHOCTH,

5) <¢opvmupoBaHus KyJbTYPbI 3A0POBbSi MW JIMOLMOHAJIBHOIO
oJlaromosyums:

- OCO3HAaHHME IIEHHOCTH Oe30macHoro obpas3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaKHOCTH MPaBWJI OE30MAaCHOT0 IMOBEACHUS Ha
TpPaHCIOPTE, HA JIOPOrax, ¢ AJIEKTPUUYECKUM U TEIJIOBBIM 000pPY/IOBAaHHEM B
JOMAlTHUX YCIOBUSAX;

- c¢hOpMUPOBAHHOCTh HaBbIKa peQUIeKCHMU, MPU3HAHHE CBOETO IpaBa Ha
OIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6) TPyI0OBOro BOCIIUTAHUSA:

e - AKTUBHOE YYacTHE B DPEIICHUU MNPAKTUUYECKUX 3a/1ad (B paMKaxX CEMbH,
o0pa3zoBaTelbHON OpraHu3alud, TOpoJa, Kpasi) TEXHOJOTHYECKOU U
COLIMAJILHON HAIMpPaBICHHOCTU, TPEOYIOIIMX B TOM 4YHUCIE U (U3MUECKUX
3HAHMU;

e - MHTEpEC K MPAKTUYECKOMY U3yUECHUIO MpodecCcril, CBI3aHHBIX ¢ (DHU3UKOM;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e - OpHUCHTAlMsI HA MPUMEHEHHE (U3MUECKUX 3HAHWM JJII PEUICHUS 3a7a4 B
00JlacTH OKpY’Karolel cpenpl, TUIAHUPOBAHUSI TOCTYNKOB W OIEHKH HX
BO3MOYKHBIX MOCJICJICTBUH ISl OKPYXKAIOIIEH CpeIbl;

e - OCO3HAaHHE TI00ATHLHOTO XapaKTepa IKOJIOTHIYECKUX MPOOJIeM M MyTel nX
penieHus;

e 8) ajanTauyu K U3MEHAKIIMMCS YCJIOBUAM COIHAIBHOW M NMPUPOTHOM

cpeabl:

e - MOTPEOHOCTH BO B3aMMOJICUCTBUHU TPU BBHITIOJTHEHUU WCCICAOBAHUNA U
IPOEKTOB (PU3NYECKON HAIPaBICHHOCTH, OTKPBITOCThb OMBITY W 3HAHUAM
APYrUX;

e - TIOBBIICHUWE YPOBHA CBOEM KOMIETEHTHOCTH YEpPe3 MPAKTHUUYECKYIO
NEATENbHOCTD;

e - TOTPeOHOCTH B (OPMHUPOBAHWM HOBBIX 3HAHWK, B TOM 4YHUCJE

dbopMynHpoBaTh HIEU, TOHSATHSA, TUMOTE3bI O (PU3NYECKUX OOBEKTAX W
SIBJICHUSX;

e - oOcO3HaHHE IeHUIIUTOB COOCTBEHHBIX 3HAHWW W KOMIICTCHTHOCTEH B
obnactu (HU3KKHY;

e - IJIJAHUPOBAHHUE CBOETO PA3BUTHS B MPHUOOPETEHUM HOBBIX (HU3HMYECKUX
3HAHUM;

e - CTpEeMJICHHE AaHAIM3WPOBATh W BBIABISTH B3aUMOCBS3U  TPHPOJIHI,
o0IIeCTBa U DKOHOMHKH, B TOM YHCJIE C HCIOIb30BaHUEM (HU3HUECCKUX
3HAHUM;

e - OLEHKA CBOMX JACHUCTBHM C Yy4ETOM BIHSHUSA Ha OKPYXKAIOUIYIO CPERdy,
BO3MOYKHBIX T'JIOOQIBHBIX ITOCICACTBHM.

METAITPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte ocBOCHHWS MpPOrpaMMmbl MO (PM3HKE Ha ypOBHE OCHOBHOTO
obmiero  obpa3oBanuss y  oOywatomerocs  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAFOIIIHE NIO3HABaTEeJIbHBIC



YHUBEpCAJIbHbIE Y4eOHBbIE JAEWCTBUSA, KOMMYHUKATHUBHBIE YHHUBEpCAIbHbIC
y4eOHbIE IEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHBIEC YU€OHBIE IEUCTBUS.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

Bba3oBrble JJornueckue a1ecTBUA:

BBISIBIAITh W XapaKTepHU30BaTh CYIIECTBEHHBIC NPU3HAKH OOBEKTOB
(ssBEHUI);

YCTaHABJIMBATh CYIICCTBEHHBIM TMPHU3HAK KJIACCU(UKAIIUN, OCHOBAHUS
JU1s1 000OITIEHUS U CpaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTUBOPEYHUS B pPaccMaTpUBAEMBIX
dakTax, MaHHBIX W HAOMIONCHUSX, OTHOCAIIUXCS K (PU3HUECKUM
SIBJICHUSIM

BBISIBJIATh TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3YYCHUU (PU3MUECKUX
SBIIGHUA W TIPOILIECCOB, JENaThb BBIBOABI C  HCIOJIH30BAHUEM
JETYKTUBHBIX U MHIAYKTUBHBIX YMO3aKJIIOUEHUM, BBIJIBUTATh THIIOTE3bI
0 B3aHMOCBS35IX (PU3HUYECKUX BEIINYHMH,

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pemieHus y4yeOHoW (u3anyeckoin
3a7a4¥ (CpaBHEHHE HECKOIBKUX BAPUAHTOB PEIICHUsI, BRLIOOP Hanbosee
MOAXOISAIIETO ¢ YIETOM CaMOCTOSITEIILHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejlbCcKkue AeMCTBHS.

UCIIOJIb30BaTh ~ BOIPOCHl ~ KaK  MCCIEIOBATENbCKUNA  MHCTPYMEHT
MO3HAHUS;

IPOBOAUTH IO CAaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIM  (PU3UYECKHI HKCIIEPUMEHT, HEOOJBIIOe HCCIIEeI0BaHUE
(bU3HUECKOro SBICHHUS;

OLIEHMBAaTh Ha TMPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEN0BAaHUS WIIA SKCIIEPUMEHTA,
caMoCTOSITENIbHO  (OpPMYyAUpoBaTh OOOOIIEHHS W BBIBOJBI IO
pe3ysbTaraM MpoBEAEHHOTO HAOIIOEHUS, ONbITA, UCCIIEIOBAHUS;
MPOrHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PUINYECKHUX
IPOILIECCOB, a TAK)XE BBIIBUraTh IMPEANOJIOKEHUS 00 MX pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTh PA3IMYHbIE METObI, UHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE
1 0TOOpe MHGOPMAIINK WA JAHHBIX ¢ YIETOM MPEIOKEHHONW YIeOHOM
dbuzndeckoi 3a1auu;



aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MH(}OpMAaIINIO Pa3IMYHbBIX BUIOB U (POPM MpeaCTaBICHUS;
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpEACTaBICHUS
uH(bOpMalMl U WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIIOKHBIMU
cXeMaMHu, IuarpaMMaMi, HTHOU rpaduKoil 1 UX KOMOUHALIUSIMHL.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

B X0JIe OOCYXKJI€HUsI Y4eOHOr0 MaTepuaia, pe3yabTaToB J1abopaTOPHBIX
paboOT M TMPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMou
TEMbl W BBICKAa3bIBaTh WJCH, HAICJICHHBICE HAa pEIICHUE 3aJa4u |
nojiepxKaHue 01arokeaaTeIbHOCTU OOLIEHMUS,;

COTOCTABIISITh CBOM CYXIEHHUS C CYXICHUSMU JPYTUX YYaCTHHKOB
Janora, OOHapyKUBaTh pa3jaMune U CXOJICTBO MO3UIINIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTAX;
NyOJIMYHO TMPENCTaBIATh PE3yJIbTaThl BBINOJIHEHHOIO (DPU3HYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIIEAOBAHNUS, TPOCKTA);

NOHMMATh M  HCIOJNb30BaTh  MPEUMYLIECTBA  KOMAHAHOM U
UHAVBUAYAJIbHOM pabOThl NpU PEUICHHMH KOHKPETHOW (hU3MUYECKOM
po0JIEeMBL;

OPUHUMATh [EIM COBMECTHOH JI€ATEeNIbHOCTH, OpPraHU30BHIBAThH
nefcTBusl 1Mo €€ JOCTMXKEHMIO: paclpelessiTh poJid, OOCYXAaTb
MPOIIECCHI W PE3yJIbTaThl COBMECTHOW paboThl, 0000IaTh MHEHUS
HECKOJBKHUX JIFO/ICH;

BBIMOJHATH CBOIO YacTh PabOThI, TOCTUTasi KaYECTBEHHOI'O pe3yybTara
M0 CBOEMY HAIIPaBJICHUIO U KOOPIWHUPYS CBOMU ACUCTBUSA C IPYTHMH
YJIEHaMU KOMaH/ibl;

OLIEHUBAaTh Ka4e€CTBO CBOET'0 BKJIaJa B OOLIMI MPOIYKT IO KPUTEPUSIM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

Camoopranmszanmus:

BBISIBJISITh  MPOOJIEMbI B JKM3HEHHBIX UM YYEOHBIX CHUTYalMsX,
TpeOYIOMUX JIJIsl peleHnus PU3NYECKUX 3HAHUM;

OPUECHTHUPOBATHCA B PA3JIMYHBIX TNOAXOJAX MPHUHATUA PEUICHUI
(MHAMBUAYATbHOE, IPUHATHE PEUICHUS B TPYMIE, MPUHATUHE PEIICHUI

TPYIIIOi);



CaMOCTOSITEJILHO COCTaBJISATh AITOPUTM pelIeHus] (GU3NUEecKor 3a/lauu
WIA TJJaHa HCCIENOBaHUs C Y4ETOM UMEIONIUXCA PECYpCcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBaTh IpeJjiaracMble
BAPUAHTHI PEILICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.

CaMOKOHTP 0/1b, IMOIIUOHAIbHBIN MHTEJJIEKT:

JlaBaTh aJEKBATHYIO OIEHKY CHUTyalluM W MpearaTh IUlaH €
WU3MEHEHMS;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEAOCTUKEHUSI) pPE3yJIbTaTOB
JESATENbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKOoro HCCIeNOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSATENbCTB, MU3MEHUBIIMXCS CUTyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKUINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHUE PE3YNIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JPYroro 4YejloBeKa B XOJA€ CHOpa WU
JUCKYCCUM Ha HAy4yHYK0 TEMY, I[IOHUMAarTb MOTHUBBI, HAMEpPEHUS U
JIOTHKY JPYTOro;

MpU3HABaTh CBOE MPAaBO HA OLIMOKY MPH pelieHuH (U3HYECKUX 3aaad
WIM B YTBEP)KJICHHUSIX HAa HAYYHBIE TEMBI M TAKOE YK€ IIPABO IPYroro.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 9 kjacce mpeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh CHOPMUPOBAHHOCTH Y O0YJAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh IIOHATHA: CHCTEMa OTCYETA, MAaTEepUAIbHAs TOYKA,
TpPaeKTOpus, OTHOCHUTEIIBHOCTh MEXaHUYECKOTrO JBUKEHUS,
nedopmarius (yrnpyras, IiacTH4ecKas), TPeHHUe, HEHTPOCTPEMUTEIbHOE
YCKOpPEHHUE, HEBECOMOCTb U IEPETPY3KH, LEHTP TAKECTH, AOCOIIOTHO
TBEPAOE TENO, LEHTP THKECTH TBEPAOrO Tela, PaBHOBECHE,
MEXaHU4eCKue KoieOaHus M BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK,
AIIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMATHUTHBIX BOJH, CBET,
OMM30pYKOCTb M JaJbHO30PKOCTb,  CIEKTPhl  HUCIYCKaHUSA U
NOrjoumeHus, anbda, O0era- U raMma-u3ny4deHHus, U30TOMbL, sAepHas
HHEPreTUKa;



pa3nuyaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIIMHEHHOE
JIBUYKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUXKEHUE, CBOOOIHOE
najeHue  Tell, PpPAaBHOMEPHOE  JBW)KEHHME 10  OKPY)KHOCTH,
B3aUMOJICWCTBHE TE€Jl, PpEaKTUBHOE JBW)KEHHME, KoJjeOaTeabHOoe
JBIDKEHUE (3aTyXarollue W BBIHY)KJICHHbIE KOJicOaHMs), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXeHHEe  3ByKa,  MPSMOJIHMHENHOE
pacnpocTpaHeHHe, OTpPaKEHHE U MPEJOMJIEHUE CBETa, MOJIHOE
BHYTPEHHEE OTpaXCHHUE CBETA, pasjIoKEHUE OENIoro cBera B CHEKTP U
CIIO)KEHHE CIEKTPAJIbHBIX I[BETOB, JAMCIEPCUs CBETa, €CTECTBEHHAas
pPalMOaKTUBHOCTb, BO3HUKHOBEHUE JMHEHYATOr0 CIEKTpa M3JIy4EHUS)
[0 ONMCAaHUIO HUX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHHUE;

pacrno3HaBaTh IMPOSBJICHHE M3YUYCHHBIX (PU3UYECKUX SBICHUM B
OKpyXarorieM Mupe (B ToM uucie (U3MYecKue sBICHUS B MPHUPOJE:
NPWIMBBL M OTJIMBBL, JBWKEHHWE IUTaHeT COJHEYHOM CHUCTEMBI,
PEaKTHUBHOE JBUKEHHE JKUBBIX OPraHW3MOB, BOCIHPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, IyHaMH, 3XO,
L[BETA TEJI, ONITHUYECKUE SIBICHUS B IPUPOJIE, OMOJOrNYECKoe IeiCTBUE
BUJIUMOTO,  YJIbTPa(UOJETOBOTO W  PEHTIEHOBCKOI'O HW3JIyYEHUH,
€CTECTBEHHBIM  PaJMOAKTUBHBIN don, KOCMUYECKHE  JIy4H,
pPaAMOAKTUBHOE M3JTy4YCHHE MPUPOAHBIX MHUHEPATIOB, JACHCTBHE
paIMOaKTUBHBIX M3IYYE€HUH Ha OpraHu3M 4YeloBeKa), IpU HSTOM
MEePeBOJIUTh  NPAKTUYECKYI0  3aJady B  y4eOHYIO, BBIJCIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (DU3UICCKUX SIBJICHUM;
OMKCHIBATh M3YYECHHbIE CBOMCTBA TeN U (U3UYECKUE SIBICHUS,
UCTOJIb3YA (DU3NYECKUE BEJIMYUHBI (CPENIHSASI U MTHOBEHHAs CKOPOCTh
TeJa Py HEPaAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, TIEPEMEIICHHE, YTh,
yIJoBasi CKOPOCThb, CHJIa TPEHUsS, CHUJIa YIPYTrOCTH, CUJIA TSIKECTH,
YCKOpEHHE CBOOOIHOrO MajJeHHs, BEC TeNla, UMITYJIbC Teja, UMITYJIbC
CWJIbI, MEXaHW4YecKas padoTa W MOIIHOCTh, NOTEHLIHMAIbHAS SHEPIUs
TeNa, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUMANIbHAS dHEPrus
CKaTOW MPYXKUHBI, KHUHETUYECKAs] JHEPrusi, MOJIHAsg MEXaHU4YecKas
SHEPrus, TMEpPHOoJ M YacToTa KoyieOaHWMW, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTedb MPEIOMJICHUS
Cpelbl), MpU OINUCAHUM TPABHIBHO TPAKTOBATh (PU3NYECKUM CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, OOO3HAUYECHHUS] W EIUHUIBI (U3HMIECKUX



BEJIMYMH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOUINE JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTMMHU BEIMYUHAMH, CTPOUTH TpaduKH H3yYEHHBIX
3aBHCHUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepHU30BaTh CBOWCTBA Ted, (PU3NUYECKUE SIBJICHHUS U IPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHUs SHEPIHH, 3aKOH BCEMHUPHOI'O TATOTEHUS,
MNPUHIUI CYNEPNO3ULMU CUJI, TPUHIMI OTHOCUTENbHOCTH ['ammnes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHbBI OTPAXKEHUS U
NPEJIOMIIEHUS] CBETA, 3aKOHBI COXPAHEHUsS 3apslOBOIO M MacCOBOTO
yucel TMpU  SAEPHBIX PEAKUUsAX, IOpU DTOM [1aBaTh CIIOBECHYIO
(GopMyIMPOBKY 3aKOHa U  3allUChIBaTh €ro  MaTeMaTH4eCcKOoe
BBIPAYKEHUE;

OOBSICHATh (PU3NUYECKUE MPOLECCHl U CBOWCTBA TeJN, B TOM YHCIE U B
KOHTEKCT€  CUTyalluii  IPaKTUKOOPUEHTHPOBAaHHOIO  XapakTepa:
BBISIBJIATH [IPUUMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 2—
3 JOrMYecKux IIaroB C ONOpPOM Ha 2—3 W3y4ECHHBIX CBOMCTBA
buznyeckux ABICHUN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pewaTh pacy€THble 3aJauyd (Omuparoluecs Ha cucremMy u3z 2-3
YpaBHEHUI), UCHOJb3yd 3aKOHbI W  (QOpPMYIbI, CBS3bIBAIOIINE
(¢u3nuecKkrue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUSA 3aJlayu
3allUCBIBaTh  KPAaTKOE€ yCIIOBUE, BBIABIATH HEAOCTAIOIIAE  WIH
M30bITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U (DOPMYIIBI, HEOOXOIUMbBIC
JUISL pEIIeHHs], MPOBOJUTH PACUYEThl U OLIEHUBATh PEATHUCTHYHOCTH
MOJy4YEHHOT0 3HaUEHUs (PU3UYECKON BETUUHHBDI;

pacro3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXKHO PEHIMTh MPH IOMOIIU
(Gu3NYECKUX METOOB, MCIOJIb3Yysl ONUCAHUE MCCIEA0BAaHUS, BBLAEIATh
IIPOBEPSIEMOE TNIPEAIIOJIIOKEHUE, OLICHUBATh IPABUIBHOCTH IOPSAKA
NPOBEJCHUS HCCIEAOBaHMS, JENaTh BbIBOABL, HWHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOICHUI U ONBITOB;

IPOBOJIUTh ONBITBI MO HAOMIOACHHUIO (PU3MYECKUX SBICHUN WU
(u3HYEeCKUX CBOWCTB TeN (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3aKkoHa
COXPAHEHMS SHEPIrUH, 3aBUCUMOCTb MEPUOa KOJIEOaHU NPYKUHHOTO
MasTHHKA OT MAaccChl Ipy3a U KECTKOCTH IPYKUHBI U HE3aBUCUMOCTD OT
aMIUIUTYJbl MajblX KoJieOaHWU, NPSIMOJIMHENHOE paclpoCTpaHEHHE
CBETa, pAa3JIOKEHUE Oelloro cBeTa B CHEKTpP, H3Y4YEHHE CBOWCTB
n300pakeHUs B TIJIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeameTa B
coOuparolieil auH3e, HaOII0AEHHUE CIUIOIIHBIX U IMHEHYaThIX CIIEKTPOB



U3TYYEHHs): CAMOCTOSITENbHO COOMpPATh YCTAaHOBKY M3 H30BITOYHOIO
Habopa 000pyJ0BaHUsI, OMHUCHIBATH XOJI OMNbITAa U €r0 PE3YJbTAaTHI,
(dhopMyIUpoBaTh BHIBOJIBI;

OPOBOJIUTH TMpPU HEOOXOAUMOCTH CEpPUI0 MPSAMBIX HU3MEPEHUH,
OIpeNeNsisi CpelHee 3HaueHue Hu3MepsieMoil BeanuuHbl ((OKycHOe
paccTosiHue coOuparoiie JHuH3bI), 00OCHOBBIBaTH BBIOOP crocoba
u3MepeHus (U3MEPUTETHLHOTO MpUdopa);

IPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIUYUH C
UCTIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTh MYTH OT BpEMEHU
IIPU paBHOYCKOPEHHOM JABM)KEHHU O€3 HaualbHOM CKOPOCTH, IEpHOIa
KoJIe0aHU MaTEMaTHYEeCKOrO MasgTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU
yria OTpaXeHHs CBeTa OT yIja MaJCHUs U yria IpeJOMIICHHs OT yria
NaJeHUs): IJIAHUPOBATh MCCIEIOBAHUE, CAMOCTOATEIBHO COOMpATh
YCTaHOBKY, (DPUKCHpPOBAaTh pe3yibTaThl IOJYYEHHOM 3aBUCUMOCTHU
(bu3NYECKUX BETUYHH B BUJAE TAOIUI U TPaHKOB, JI€1aTh BBHIBOJBI 110
pe3yJbTaTaM UCCIeI0BaHUS;

IPOBOJUTh KOCBEHHbIE H3MEpEeHMs] (U3NYECKUX BEIUYUH (CpeaHsis
CKOPOCTh U YCKOpEHHE Tella TpPH PaBHOYCKOPEHHOM JIBHIKEHUH,
YCKOpEHHE CBOOOHOIO MaJeHUs, )KECTKOCTh MPYKUHBI, KO3PPULIHEHT
TPEHUS CKOJIBKEHUS, MEeXaHH4eckas pabdoTa U MOILHOCTb, YacCTOTa U
nepruosa KojeOaHWid MaTeMaTH4YeCKOro U MPYXKHUHHOTO MasTHHUKOB,
ONTUYECKass Cuja CcoOWparolleld JIMH3bl, PaJHMOAKTUBHBIN  (OH):
IUTAHUPOBATh U3MEPEHHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIMIOJIHATh ~ M3MEPEHHs, Cleaysd MNPEAIOKEHHOM  WHCTPYKIUH,
BBIUNCIISITh 3HAUEHHWE BEJIUYMHBI W AHAJIW3UPOBATH IOJY4YEHHbIE
pe3yabTaThl C YI4ETOM 3aJaHHOM IOIPEIIHOCTH U3MEPEHMUI;

coOnofaTh MIpaBUia TEXHUKM Oe€30mMacHocTH mpu  pabore ¢
1a00paTOpHBIM 00OPYI0BAHUEM;

pa3inyaTb OCHOBHBIE INPU3HAKW M3YYEHHBIX (PU3NYECKUX MOEINEH:
MaTepuanbHas TOYKa, aOCOTIOTHO TBEPJOE TENO, TOYCUHBIH UCTOUYHHUK
CBeTa, Jy4, TOHKas JMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIe b AaTOMHOT'O SPa;

XapakTepU30BaTh MPUHIMMBI JCHCTBUS HM3YyYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX OMHUCAHHs (B TOM YHUCIE:
CHHUJIOMETP, JATYUKU TOJOKEHMsI, pACCTOSHUSA U YCKOPEHHUs, pakerTa,
9XOJIOT, OYKH, Nepuckom, ¢oroanmapar, ONTUYECKUE CBETOBOJBI,



CIEKTPOCKOII, JO3UMETp, Kamepa BuiabcoHa), HCIONb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH U HeoOXoAuMble (u3nUecKue
3aKOHOMEPHOCTH;

UCIIONb30BaTh CXEMbl M  CXEMAaTHYHbIE PHUCYHKH  HM3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTENBHBIX pudopoB u
TEXHOJIOTUYECKUX TMPOIECCOB MPU PEHICHUH YYEOHO-TTPAKTHYECKUX
3a/1ay, ONTUYECKUE CXEMBbI JJI MOCTPOSHUS] U300paKEHUM B TJIOCKOM
3epKajie ¥ COOMpAIOIICH JINH3E;

NPUBOAUThL TpUMEphl  (HAXOAUTh HH(POPMAIMIO O TpUMEpax)
MPAKTUYECKOTO MCMOJIb30BaHUS (PU3NYECKUX 3HAHUW B MOBCEIHEBHOU
KU3HH JIJIs1 oOecriedeHnsi 0€30MacHOCTH MPU O0paIieHuu ¢ mpubdopamu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3/I0POBbSI U COOTIOCHUS
HOPM 3KOJIOTHYECKOTO MMOBEACHUS B OKPYXKAIOIIEH CpelIE;
OCYIIECTBJIATh MMOUCK UHGOpMAIUU (U3UYECKOTO COJACpPKAHUS B
WNuTeprere, camMocTOATEeTbHO (POpMyIHMpys TIOMCKOBBIH  3arpoc,
HaxOIWThb  NIYyTH  ONPEIEICHUS]  JOCTOBEPHOCTU  MOJYYEHHOM
uH(poOpMaIlM HAa OCHOBE HMMEIOIIMXCS 3HAHUW U JIOMOJHUTEIBHBIX
HMCTOYHUKOB;

UCIONb30BaTh TPU  BBIMOJHEHUM  y4EOHBIX 3aJaHUM  Hay4dHO-
MOMYJISIPHYIO  JIUTEPATYpPy (DU3UYECKOTO CONEpIKaHMS, CIPABOYHBIC
Marepuainbl, pecypcel ceth  HTepHeT, BiIaAeTh NpUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HH(POPMAIIMU U3 OJIHOU
3HAKOBOM CHUCTEMBI B IPYT'YIO;

co37aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE
uH(pOpMaIIMU U3 HECKOJIBKUX HMCTOYHHKOB (PU3HUECKOrO COJAEpIKaAHUSA,
nyOJIMYHO MIPEACTABIIATh pPE3YyIAbTAThI IPOEKTHOM W
UCCIEA0BATENBCKON JIESITEIbHOCTH, IIPU 3TOM IPaMOTHO HUCMOJIb30BaTh
W3YYCHHBI TOHATUWHBIM ammapar HM3y4yaemoro pasnaena (U3NKH U
COIPOBOKJATh BBICTYIUICHHE Mpe3eHTalueld ¢ y4y€ToM ocoOeHHOCTEeH
ayJIUTOPUU CBEPCTHUKOB.



TEMATHNYECKOE IINTAHUPOBAHUE

9 KJIACC
KoanuyecTBo 4acoB
Ne HaumeHoBaHMe pa3iesioB U TeM DyieKTPOHHbBbIE (I POBbBIE)
KoHnTpoJbHbIe IIpakTHyeckue
n/m | mMporpamMmbIl Bcero oOpa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. Mexanudeckue siBJIeHUSA
M
1.1 CXQIMHACCROC ABIDREHHC 1 10 0 1 https://m.edsoo.ru/CEOGHRGTL
CIOCOOBI €r0 ONMUCAHUS
1.2 BzaumopeiictBue Ten 20 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXpaHEHUS 10 0 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Paznen 2. Mexanudeckue KoJied0aHusi ¥ BOJIHBI
2.1 Mexaunyeckue KojeOauus 0 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHn4deckue BOJIHBI. 3BYK https://m.edsoo.ru/DHIJG8A50
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHoOeE MoJie U 3JIeKTPOMATHUTHbIE BOJHBI
2
3.1 JICKTPOMATHITTHOE HOTE 1 6 0 2 https://m.eds00.r/DTI8BSEY0
AIEKTPOMArHUTHBIE BOJIHBI
Hroro no pazneny 6
Pasznen 4. CBeToBbIe SIBJEHHS
41 3aKOHBI PaCpOCTPAHEHHUSI CBETa https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI U ONITUYECKUE TIPHOOPHI 6 https://m.edso0.ru/2Z0WNYKRX1



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1

Pasznoxenue 0e0oro ceera B

4.3 3 2 https://m.edsoo.ru/2Z5AHODTO
CHEKTP
Hroro no pazneny 15
Paznen 5. KBanroBbie siBJIeHUS
gq | VlcrycKamie HnoNIOUIEHHE CBeTa 4 1 https://m.eds00.ru/BK5E4AQQS
aTOMOM
5.2 CtpoeHue aTOMHOr O sijipa 6 1 https://m.edsoo.ru/USWX2R61B
5.3 SnepHbie peakiuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3jea 6. [loBTOpUTEILHO-0000 A0 IMIA MOYIb
[ToBTOpEHUE 1 0000IIICHUE
6.1 comepkaHus Kypca ¢pusuku 3a 7-9 9 2 https://m.edsoo.ru/JKOXVJ8BE
KJ1acc
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
102 27

I[TPOTPAMME



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

ITIOYPOYHOE IINTAHUPOBAHHME

IIPY PABHOYCKOPEHHOM JIBUKEHUHU

9 KIIACC
No KoanuectBo yacos DJIeKTPOHHBIE
; Jara uudposbIe
n/ | Tema ypoka Konrtpoabusie | IlpakTnyeckue
Bcero U3y4eHHs o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypcbl
MexaHn4deckoe JIBUKEHUE. https://m.edsoo.ru/UP3188
1 1 0 0
MarepuanbHas TOYKa VCD
Cucrema otcuera.
https://m.edsoo.ru/lUWFL
2 OTHOCUTEIIBHOCTh MEXaHUYECKOT O 1 0 0 0033T
JBUKEHUS
PaBHOMEpHOE TIpsIMOSIMHEHHOE https://m.edsoo.ru/E65RW
3 1 0 0
IBUKEHUE 0OZKO0
HepaBHoMepHOE NpsAMOIMHENHOE
4 BrbKeHe. Chetiss i 1 0 0 https://m.edsoo.ru/L.043P
it -Lpen YTGB
MTHOBEHHAsl CKOPOCTh
IIpssmonuHeitHOE
5 P 1 0 0 https://m.edsoo.ru/8KUY
PaBHOYCKOPEHHOE JBUKEHUE. WCHBO
Yckopenue
CkopocTb NPSIMOIMHEHHOT O
https://m.edsoo.ru/HXCD
6 PaBHOYCKOPEHHOT'O JIBUKCHUSI. 1 0 0
F3ZC8
I'paduk ckopocTu
JlabopaTopHas pabora
" https://m.edsoo.ru/IKKIN
7 Onpenenenue yCKOpeHus Tena 1 0 1

JFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/1KKINJFO8

10 HAKJIOHHOH IIJI0cKOCTH"

CBoboauoe najeaue teir. OnbITe

https://m.edsoo.ru/NMQA

lamunes 4GGEOQ
PaBHOMEpHOE IBHKEHKE 110
9 okpyxHocTH. [lepnoa u gyacrora https://m.edsoo.ru/PVRBI
oOpamenus. JIuneinast u yriosas DTTH
CKOPOCTH
10 LleHTpOCTpEMUTEIBLHOE YCKOPEHUE hitps://m.eds00.W/O5SLFG
poeTP YErop WEZY
ITepssriit 3akoH HeroTOHA. Bekrop https://m.eds00.ru/T4ADTU
11
CHJIBI RL3K
12 Btopoii 3akon HeroToHa. https://m.edso00.ru/5A28N
PaBHoneiicTByOIIAs cuiia GVEV
13 Tperuii 3axkon HeroToHa. https://m.edso0.ru/XPEYG
Cynepro3unust CHiI 64RM
14 Pewenue 3a1au Ha npuMeHeEHUE https://m.edso0.ru/GEM2S
3aKkoHOB HrioTOHA 4HK9
https://m.edsoo.ru/BHBX
15 Cuna ynpyroctu. 3akoH ['yka XR1J
16 Pemenne 3amau no reme «Cuna https://m.edsoo.ru/HML1
YIOPYTOCTH» AMN12
JlabopaTopnas pabora
17 «OIDEICTCHIE KECTKOCTH https://m.edsoo.ru/T4PAJ
pened AFV1
MIPYKUHBI
https://m.edsoo.ru/B4WPR
18 Cuna tpeHus

A8I7



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/B4WPRA8I7

Penrenune 3amau mo teme «Cuita

https://m.edsoo.ru/PJDH2

19
TPEHUS» DCOT
JlabopaTopHas pabora
" https://m.edsoo.ru/C56RD
20 Omnpenenenue kodpduimenta 8KX8
TPEHMSI CKOJIbKEHUS"
Pemenue 3amay no reme "3aKoHBI
https://m.edso0.ru/VT3T3
21 HeroTona. Cuna ynpyroctu. Cuina
Y 8KBU
TpeHUus
Cuna TSKECTH 1 3aKOH
22 BCEMIDHOLO TALOTCHIS https://m.edsoo.ru/MEET
p : XGF6Q
Yckopenue cBOOOAHOTO MMaICHHS
Ypok-koHpepenuus "J{prxeHue
93 TeJI BOKPYT I'PaBUTALIMIOHHOT'O https://m.edso00.ru/BLGG
uentpa (ComHeyHasi cucTeMa). Q9259
lanmaktuku"
Pemenue 3anau no treme "Cuna
24 TSOKECTH U 3aKOH BCEMHUPHOTO https://m.edsoo./V02GV
" ’ 8YAT
TATOTEHUS
o5 [TepBast kocMHUECKasi CKOPOCTb. https://m.edso00.ru/563XR
HeBecomocTs 1 neperpysku G6ED
PaBHOBecHe MaTepuaIbHOW TOUKH.
AOGCOIOTHO TBEPAOE TEIIO.
26 PaBHOBecue TBEpIOro TENA C hitps:/on.edso0.(WAONE
o o MB459
3aKpETIEHHON OChIO BpaIeHUSI.
MowmenT cuibl. LleHTp TsxecTn
27 PaBHOBecHEe MaTepranbHON TOYKH. https://m.edsoo.ru/GAMQ



https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

AOCOIIOTHO TBEPAOE TEIIO.
PaBHOBecue TBEpOro TENA C
3aKpEIJIEHHONW OChIO BPAILICHHUS.
MowmeHT cuibl. LeHTp TsxecTn

WA4SLS

Pentenue 3amaud mo teme "MoMEHT

https://m.edso0.ru/0QJSN

28
cuibl. LlenTp Tsoxkectn" 205C
ITonroroBka K KOHTPOJIBHOU

9 " P https://m.edso0.ru/8D7SU

29 pabote o Teme "MexaHUYECKOE VX5

nBmkeHue. Bzanmoneiicrsue ten'"
Kontponbehas paborta o reme
" https://m.edsoo.ru/J1BOU

30 MexaHH4ecKoe IBUKCHHE. PYG
B3aumoneiictBue ten"

Nmnynse tena. UMOynbse CUbl.

31 3aKOH COXpaHEeHHs UMITYJIbCA. https://m.edsoo.ru/7PI15B
VYupyroe u Heynpyroe woD2
B3aMMOJICHCTBUE

39 Pentenue 3amau mo teme "3axkoH https://m.edsoo.ru/LQOG6E
COXpaHEHUS UMITyJIbca" H8F9

33 Ypok-koHpepeHius "PeakTuBHOE https://m.edsoo.ru/3UH32
JBIDKEHUE B IPUPOJIE M TEXHUKE" HARL

34 Mexanuyeckas pabora u https://m.edsoo.ru/FCOH
MOIIIHOCTh VOYXP

35 PaboTa cuIIbI TSHKECTH, CHIIBI https://m.edsoo.ru/Y4H20
YIIPYTOCTH U CHJIBI TPEHUS MDHI

36 JlabopaTopnas pabora https://m.edsoo.ru/609HF

«Ornpenenenne paboThl CHITbI

E1P8



https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/609HFE1P8

TPEHUS [IPU PABHOMEPHOM
JBUKEHUU TEJa MO
TOPU30HTAIBHON ITOBEPXHOCTU»

CBs13b 3HEpPruu u paboTHI.

https://m.edsoo.ru/ZIFB7L

37
[TorenunansHast sHEPrUs S5EF
38 Kunernueckas sneprus. Teopema https://m.edsoo.ru/\WKXL
0 KHHETHYECKOU SHEPTUHr 7NXVR
3aKOH COXpaHEHUs JHEPTUU B https://m.edsoo.ru/FMM?2
39
MEXaHUuKe S69EB
40 JlabopatopHas pabota «M3ydeHue https://m.edso00.ru/0TVKS8
3aKOHA COXPAHEHHUS SHEPTUN» KJIXB
41 KonebaTensHoe ABMKEHUE U €T0 https://m.edso0.ru/3EQ3B
XapaKTEepUCTUKU HBZ3
3aryxaromnue KonebaHus.
https://m.edsoo.ru/I3ZKD
42 Brinyx1eHHbIE KOJI€0aHuUS.
2M12
Pe3onanc
MareMaTH4yecKnuil U TPy KUHHBIN https://m.eds00.ru/O71PZ
43
MasTHUKHA DM11
Ypok-uccienoBanue
«3aBHCHUMOCTb IIepH oA https://m.edsoo.ru/BACA6
44 .
KOJICOAHUM OT )KECTKOCTH R4KS
IPYKUHBI U MacChl Tpy3a»
45 [IpeBpaiienue 3Hepruu npu https://m.edsoo.ru/RPN7B
MEXaHUYECKUX KOJICOaHUSIX U655
46 JlabopaTopHas pabora https://m.edsoo.ru/FV1Y?2

«OmnpeneneHne 4acTOThl U

NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/FV1Y2NUGC

nepuojia KojaeOaHui Mpy>KMHHOTO
MasITHUKa)

Jlabopatopnas pabota «IIpoBepka
HE3aBUCHMOCTH TIepHoIa

https://m.edsoo.ru/6YGEH

47
Kosie0aHmi rpy3a, MOJBEIICHHOT O W8DT
K HUTH, OT MacChl Tpy3a»

Mexannueckre BoaHbl. CBOMCTBA
https://m.edsoo.ru/QHBQ3

48 MeXaHU4YeCKuX BOJH. [IpogonbsHbie U5 XV
Y TIOTIEPEYHBIE BOJIHbI
VYpok-koH(pepeHus
" P deperiu ) https://m.edsoo.ru/6PNOH

49 MexaHnudeckre BOJIHBI B TBEPIOM XSIA
tese. CelicMu4YecKue BOIHE]" -

50 3Byk. PacnipocTpanenue u https://m.edsoo.ru/NTZLR
OTpa’ke€HHUE 3ByKa XDB5
Ypok-uccinenopanue
" https://m.edso0.ru/5RPRG

51 Habmronenne 3aBUCUMOCTH GZVS
BBICOTHI 3BYKa OT 4aCTOTHI"

59 I'pomMKOCTE 3ByKa M BBICOTA TOHA. https://m.edsoo.ru/AQY3
AKyCTHYECKHI Pe30HAHC HSN3G
Vpok-koudepernus "Y IpTpa3Byk

P (epenn TPasBy https://m.edsoo.ru/AU3Z0

53 1 nH(]Pa3BYK B IPHPOJE U

. So7U
TEXHUKE
ITonroroBka K KOHTPOIBHOU
54 pabote o Teme "3aKOHBI https://m.edsoo.ru/7YAJA

coxpaHeHusi. MexaHuueckue
KoJ1e0aHUs U BOJIHBI"

V57M



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/7YAJAV57M

KonTponpHas pabora 1o Teme
"3aKOHBI COXpaHEHHUS.

https://m.edsoo.ru/ZVD7Z

55
MexaHu4yeckue KojieOaHus 1 44VH
BOJHBI"
56 DJIEKTPOMarHuTHOE TOJIE. https://m.edso0.ru/KAKC7
DJIEKTPOMAarHUTHBIE BOJTHBI HSCG
57 CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH
VYpok-korpepennus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
https://m.edsoo.ru/7E1J2V
58 Hcnons3oBanue Y03
ANIEKTPOMArHUTHBIX BOJH JJIst -
COTOBOM CBSI3M"
VYpok-uccnenoranue "M3yuenue
59 CBOMCTB 3JICKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/SHN7B
C ITOMOILBI0O MOOHMJIEHOT'O SEB4
tenedona"
Pemenue 3aa4 Ha onpeeacHNE
60 e — P https://m.edsoo.ru/MWIGC
FUTHHEL 060QSN
AJIEKTPOMArHUTHOMN BOJIHBI
DneKkTpoMardiuTHas MpupoIa
61 cBETa 1231(0 OCTh CBeTE EOIJ[IHOBLIe hitps://m.edsoo.ru/ZFGOB
ra. p . MGFEX
CBOMCTBA CBETa
Hcrounuku cBera.
N https://m.edsoo.ru/NLIAD
62 [IpsamonnHeliHoe

pacmpocTpaHEeHUE CBETA.

WAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/NLIADWAXN

3atmenust ConnHua u JIyHsl

3aKOH OTpa)kKeHHs CBETa. 3epKaja.

63 Penienve 3ama4 Ha MpUMEHEHH € https://m.eds00.W/QONU
g p KCDOB
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenue ceeTa. 3aK0oH https://m.edsoo.ru/NF1PZ
IIPEIOMIIEHUS CBETA FEV3
[TosnHOE BHYTpEHHEE OTpaKCHHUE
65 cBeTa. Mcnoap3oBaHuE OJIHOT O https://m.edsoo.ru/FZ7HV
BHYTPEHHETO OTpaKEHUS B 6E2W
ONTUYECKHUX CBETOBOAAX
JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH yTJia
https://m.eds00.ru/R800IT
66 MPEJIOMJICHHUS] CBETOBOT'O JIy4a OT 10S
yTJia TaJICHus Ha TPaHUIIe
"Bo3nyx-cTekiao""
VYpok-KoHpepeHus
"Hcmmonan30BaHKE TTOJHOTO
https://m.eds00.ru/0L9F63
67 BHYTPEHHET O OTPAKEHUS: ZRU
CBETOBOJIEI, OIITUKOBOJIOKOHHAS
CBS3b"
https://m.eds00.ru/ZV702
68 JIunsel. OnTuyeckas cuja JIMH3bI
L97F
[Toctpoenue n3o00pakeHuii B https://m.edsoo.ru/MWU2
69
JIMH3aX YHLIN
70 JlabopaTopnas pabora https://m.edso0.ru/3XTVN

"Onpenenenne GOKyCHOTO

ZNJJ



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/3XTVNZNJJ

PacCTOSAHUSA U OITHUYECKON CHUJIBI
cobuparomiei JuH3b"

VYpok-koHpepenuus "OnTuueckue

https://m.edsoo.ru/KKVR

71
JIMH30BbIE TPUOOPHI" KOP3D
['ma3 kak ontuyeckas cuctema. https://m.edsoo.ru/KP1AC
72
3penue 19PW
73 VYpok-konpepenmus "JlepexTo https://m.edsoo.ru/ZKWL
3penus. Kak coxpanuts 3peHue” Q3CHI
Pasnoxxenue Genoro ceera B
74 cnekTp. OnbiThl HhroTOHA. https://m.edsoo.ru/ZPREN
CroxeHue CreKTpaabHbIX [[BETOB. 4D5V
Hucnepcus ceeta
Jlabopatopnas padota "OnbIThI MO
pa3oKEeHHI0 OEJIOro CBeTa B
https://m.edso00.ru/E5I8L6
75 CIIEKTP U BOCIPUATHIO IIBETA TCH
MIPEIMETOB TIPU UX HAOJIOICHUN
yepe3 [[BETOBbIE (QUIBTPHI"
VYpok-npaktukyM "BoaHOBEIE
P . P 4 https://m.edsoo.ru/A1F3H
76 CBOWMCTBA CBETA: TUCIIEPCHS, BSY9
unTepdeperus u nudpaxus” -
77 Omnpitel Pezepdopna u https://m.edso00.ru/P922Q
IUTAHETapHAasA MO EIb aTOMa VEIV
78 [Mocrynatet bopa. Mozens atoma https://m.edso0.ru/OBJPH
Bbopa E0G2
79 Hcnyckanue 1 MorjaomeHne cBeTa https://m.edso0.ru/MILRT

aromoM. KBauTel. JIuHeyaTeie

HPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/M9LRTHPCO

CIIEKTPBI

VYpok-npaktukym "Habmonenue

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

80
CIEKTPOB UCITyCcKaHuA" W296
81 P THOAKTHEHOCTE H 68 BIIEI https://m.edsoo.ru/22H32J
ajguoa oc e€ BUI WLM
82 CtpoeHue aTOMHOT O SiApA. https://m.edsoo.ru/IRVES
Hyxknonuas monens KOFK
PanroakTuBHBIE TpEBpaIeHUS. https://m.edsoo.ru/RA796
83
M3oronsl TPSP
84 Pemnienne 3amau mo teme: https://m.edsoo.ru/WX2H
"PanroakTuBHBIE IPEBpaleHus" QP2S6
85 TTenHO oMY PaciaL https://m.edsoo.ru/MWZDJC
pHuoI yp ol OES87
Vpoxk-koHdepeHIs
P Peper https://m.edso0.ru/X1J400
86 "PagroakTUBHBIE U3TYUCHHUS B <y
MpUpoOJie, MENUIIUHE, TEXHUKE" -
SlnepHble peakuu. 3aKOHBI
87 coﬂx paHeHI/I; 3au,1 OBOrO I https://m.edsoo.ru/YOQ2
p P XMKOO
MacCOBOI'0 Yuce
88 DHeprus CBsI3M aTOMHBIX siAEp. https://m.edso0.ru/NSTEU
CBsI3b Macchl U SHEPTUU FIO3
89 Pemenue 3amag mo Teme https://m.edsoo.ru/0D4KH
"Snepubie peakun" LOAT
Peakiiuu cuHTe3a U I€CHUS SEP.
https://m.edsoo.ru/RMBF
90 Ucrounuku sHeprun ColiHLa 1

3BE3]

QBNDY?



https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/RMBFQBND7

Ypoxk-koHpepenuus "SnepHas
sHepreTuka. JlecTBus

https://m.edsoo.ru/QTNW

91
PaavOaKTUBHBIX U3JIY4YCHUHN HA FW90
JKUBBIC OPraHU3MBbI"
IlonroroBka K KOHTPOJIBHOU
pabote 1o Teme
92 ") TeKTDOMAFHITHOE HOJIe https://m.edsoo.ru/TBOX
P ' BITUO
DNeKTpOMarHUTHbIC BOJIHBI.
KBauroBsle sBinenusg"
KonTponpHas pabora 1o Teme
93 "DEeKTPOMarHuTHOE TOJIE. https://m.edsoo.ru/SUTJA
DNeKTpOMarHUTHbIE BOJIHBI. FD6U
KBanroBsle sBienus"
[ToBTOpenue, obodIIEHME.
https://m.edsoo.ru/2GFCL
94 JlabopaTopHbIie pabOTHI TTO KYpCY 1001
"Bzaumonelnicreue tea"
IToBTOpEeHue, obo01IEHME.
95 Pemenue pacueTHbIX U https://m.edsoo.ru/MMJIN
KAueCTBEHHBIX 3aa4 I10 TEME LZOSQ
"TeroBbie niporecch”
[ToBTOpeHue, o6odIIEHME.
96 Pemenune pacdeTHbIX U https://m.edsoo.ru/H7HK
Ka4deCTBCHHBIX 3a/1a4 10 TEME U30G3
"KII[] TenaoBEIX ABUTaTeICH"
97 [ToBTOpEeHue, o6obIICHHE. https://m.edsoo.ru/XP2HR

Pewenue pacueTHeIX 1

NAY4



https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/XP2HRNAY4

Ka4yeCTBEHHBIX 3aJ1ay 0 TeMe
"KII/] as1ekTpoycTaHOBOK"

[ToBTOpenue, obodIIEHME.

https://m.edsoo.ru/FK30F

98 JlabopaTopHbIie pabOTHI IO KYpCY 1 1 NRHX

"CBeTOBBIE ABJICHNUA"

[ToBTOpenue, o6obmenue. Pabora

https://m.edso0.ru/91XS3
99 C TEKCTAaMHU I10 TeMe "3aKOHBI 1 0
" CXDT
COXpaHEHHS B MEXaHUKE
IT , 0000 . Pab
OBTOPEHHE, COObILEHHE. TaboTa https://m.edsoo.ru/L3YKV

100 ¢ tekctamu o teMe "Kosebanus u 1 0 INT

BOJIHEI" HNT

[ToBTOpenue, o606mIeHNe. PaboTta
101 ¢ TekctaMu 1o TeMe "CBeToBbIE 1 0 https://m.eds00.MW/LG327]

| SQ6
SIBIICHUSI
[ToBTOpenue, o6obmenune. Padora
" https://m.edsoo.ru/W7IE1

102 ¢ TekctaMu 110 TeMe "KBaHTOoBasg u 1 0 6NUS

sanepHas ¢puzuxa"

OBIIEE KOJIMYECTBO YACOB I10
102 27

I[TPOTPAMME



https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8
https://m.edsoo.ru/W7IE16NU8

MPOBEPAEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OEPA3OBATEJIBHOM
HHPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

9 KUIIACC
Kon
IIpoBepsiemble NpeAMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJjibTara
1.1 WCMOJIb30BaTh U3y4YEHHbIC TIOHATHUS
12 pa3nuyaTh SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX TaHHOE
' (usMueckoe ABICHHE
pacro3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM MHUpPE, B TOM YHcCIlie (PU3NYECKUE
1.3 SIBJICHUST B TPUPOJE, MPH ITOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4e€OHYIO, BBIACISTH CYIIECTBCHHBIC
cBolicTBa (MPU3HAKH) (PU3NYECKUX SIBICHUN
ONHCHIBATh W3YYEHHBIC CBOWCTBA TE€N W (PU3WYECKUE SIBICHUS, HWCHOJB3ysS (PU3NUECKHE BEIUYUHBI, TPH
14 ONMCAaHUM TPABUIHHO TPAKTOBATh (DU3MUYCCKUN CMBICI HCHOJIB3YEMBIX BEIMYHMH, OOO3HAYCHHS] W EIUHUIIBI
' (u3HYEeCKNX BEIUYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIMYHMHY C JIPYyTHUMH
BEJIMYMHAMU, CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEH (pU3HUeCcKiX BETUYHH
15 XapaKTepHu30BaTh CBOWCTBA TeJ, (U3UUYECKHUE SBICHUS U MPOLIECCHI, UCIONb3Yysd HU3yYEeHHBIE 3aKOHBI, IPU 3TOM
' JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMHICHIBATh €T0 MATEMATHUYECKOE BBIPAKEHUE
OOBSICHATh (U3MUECKHE MPOLECCHl W CBOWCTBA TEJA, B TOM YHCIE€ U B KOHTEKCTE CHUTYyallMil MPAKTHUKO -
16 OPHCHTHPOBAHHOTO XapaKTepa: BBIBIIATH MPUYHHHO-CICIACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHWE W3 2 — 3
' JOTMYECKUX IIaroB C MOMOIIbI0 2 — 3 M3y4YEHHBIX CBOMCTBA (PM3UYECKUX SBICHUN, (PU3NUECKUX 3aKOHA HIIU
3aKOHOM EPHOCTH
1.7 pemaTh pacu€THBIC 3a/a4d (ONMUpAOIIMEecs HA CHCTeMYy H3 2 — 3 ypaBHEHHIA), HCIIONB3YsI 3aKOHBI M ()OPMYIIBL,




CBSI3BIBAIOIIME (PU3MYECKHE BEJIIMYMHBI: Ha OCHOBE aHajM3a YCIIOBHS 3a/laud 3allMChIBATh KPATKOE YCJIOBHE,
BBISIBJIATh HENOCTAIOIIME WM W30BITOUHBIE [aHHBIC, BBIOMPATh 3aKOHBI U (POPMYIBI, HEOOXOAUMBIC IS

peUICHUA, TPOBOJUTDH paC‘IéTI)I 1 OCHUBATH PCAJTMCTUIHOCTD INOJTYYCHHOI'O 3HAYCHUA (1)1/[31/1‘-1601(0171 BCJIIMYUHBI

1.8

paciio3HaBaTb HpO6H€MBI, KOTOPBIC MOXXHO pPCHIUTL ITPU IMOMOIIA (1)I/I3I/ILI€CKI/IX MCTOHOB, HCIIOJb3Yys OIMCAHHC
HUCCIICAOBAaHMs, BbIICIATL IIPOBCPACMOC MPCAIIOJIOXKCHNUC, OHOCHHBATL IIPABUIIBHOCTH IIOPAAKA IIPOBCACHUA

HCCIICAOBAHMs, ACJIAaTh BBIBOAbL, MHTCPIIPCTUPOBATH PE3YJIbTATLL Ha6JIIOIL€HI/II\/JI U OIIBITOB

1.9

IIPOBOJIUTH ONBITHI IO HAOMIOJEHUIO (PU3MUECKUX SIBICHUNW WM (PU3NYECKMX CBOWCTB TEJ: CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY M3 HM30BITOUHOrO Habopa 0OOpyAOBaHUS, OMNUCHIBATH XOJ ONbITA U €ro pPe3yibTaThl,
(GOpMyIUpOBaThH BHIBOJIBI

1.10

IPOBOJUTh TP HEOOXOAMMOCTH CEPUI0 TNPSIMBIX W3MEPEHUi, Ompenesss cpelaHee 3HAYeHUE H3MepsieMOoi
BenMYKMHBI ((DOKYCHOE paccTOsHHE COOMparolie JIMH3bI), OOOCHOBBIBATH BBIOOpP CrHocoba HM3MEpEHUs

(M3MEpUTEIHHOT O MPUOOpa)

1.11

MPOBOJIUTh HCCIEIOBAaHHWE 3aBUCUMOCTEH (M3MYECKUX BEIMYMH C MCIOJIb30BAaHUEM HPSIMBIX H3MEpEHHI:
IUTAaHUPOBATh HUCCIIEOBAHHME, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (MKCHPOBATH PE3yJbTaThl MOJIYYCHHOMN

3aBUCUMOCTH (I)I/I3I/I‘-ICCKI/IX BCIIMYHH B BUJIC Ta6JII/II_[I/I l"pa(bI/IKOB, JACJIaTb BBIBOABI IO PE3YyJIbTaTaAM UCCICIOBAHU

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpPEHUs  (U3MUECKUX  BEJIMYMH: IJJAHUPOBATh  M3MEpPEHUs, coOupaTh
SKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIINOJIHATh M3MEPEHHUs, CIENys MPENJIOKEHHON HMHCTPYKLHH, BBIUYUCIATH

3HAUYCHUC BCIIMYMHBI 1 aHAJIM3UPOBATDH IMOJYYCHHBIC PE3YJIbTATHI C y‘léTOM 3aJJaHHOM IOrpCcuiHOCTHU I/ISMepeHI/If/i

1.13

co0Jr01aTh MpaBUiia TEXHUKU 0€30MacHOCTH IpH padboTe ¢ 1abopaTopHBIM 000PYAOBAHHEM

1.14

pa3nu4aTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (U3NYECKHX MOJENICH: MaTepuaibHas TOuka, abCOIIOTHO TBEPAOE
TEJ0, TOYCUHBIH HMCTOYHMK CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKIOHHAas MOJEIb
aTOMHOTO siipa

1.15

XapaKTepu30BaTh MPUHLMIIBI JEHCTBUS HU3YyYEHHBIX NMPUOOPOB M TEXHMUYECKUX YCTPOMCTB C OMOpPOMl Ha HX

OMrCaHus, UCITOJIb3Ys 3HAHHUA O CBOMCTBaX (1)I/I3I/I‘I€CKI/IX SIBJICHUH U HCO6XOZ[I/IMBIC (1)I/ISI/IT-IGCKI/IG 3aKOHOMEPHOCTH




1.16

HCIIOJB30BaTh CXEMbl U CXEMATUYHBIE PUCYHKM M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTEIIBHBIX
pUOOPOB U TEXHOJIOTUYECKUX IPOIIECCOB MPU PEIICHUH y4eOHO-TIPAKTHYECKUX 3a/1a4, ONTUYECKUE CXEMBI IS

MOCTPOEHUS N300pakeHNH B MIJIOCKOM 3€pKajie U cOOMparolel JInH3e

1.17

MPUBOAUTHh MpHUMEphl (HaXOAWTh WHGOpPMAIMI0 O TpHUMEpax) MPaKTUYECKOTrO HCIOJIb30BaHMS (DU3MUECKU X
3HaHUW B TIOBCETHEBHOM KHU3HU Juis oOecriedeHHs: O€30MacHOCTH MpH oOpamieHHMH ¢ mpubopamMu |
TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUS 3/J0POBBS M COOJIOJICHHS HOPM SKOJOTMYECKOrO TOBEICHHS B

OKpy’Karolei cpene

1.18

OCYILECTBJIATh MOUCK MHPOpMALMK (HU3NYECKOTO CoAepkKaHHs B ceTH VIHTepHET, caMOCTOATENbHO (POPMYIHPYs
IIOMCKOBBII 3ampoc, HaXOAUTb IMYTH ONpEAENeHUs IOCTOBEPHOCTH IOJYYEHHOM HMH(pOpMalMHM Ha OCHOBE

UMCHOIINXCA 3HAHUM U JOITIOJIHUTCIBbHBIX KCTOYHHUKOB

1.19

UCIONBb30BaTh TPU BBIMOJHEHUU Y4YEOHBIX 33/JaHUl HAyYHO-TIOMYJISPHYIO JUTEpaTypy (PHU3UUIECKOTO
COJIEpKaHMs, CIPABOYHBIE MaTepualibl, pecypchl ceth HHTepHeT; BialeTh NPUEMAMU KOHCIEKTUPOBAHUS

TEKCTa, peoOdpa3oBaHus HHPOPMALIUK U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3/laBaTh COOCTBEHHBIE THCHMEHHBIC W YCTHBIE COOOIIEHUS Ha OCHOBE HH(MOPMAIIMU U3 HECKOJIBKUX
UCTOYHUKOB  (PU3MYECKOrO0  COAEpXKaHUsS, MyONUYHO TMPEACTABIATh  PE3yIbTAThl  MPOCKTHOH WU
HCCIIENOBATEILCKONW JEATETbHOCTH, MPU ATOM TPAMOTHO HCIOJb30BaTh HM3yYCHHBIH TOHSTHIHBIA ammapat
M3y4aeMoro pasaesna (GU3UKUA U CONPOBOXKAATH BBHICTYIJICHHE MTpe3eHTaIel ¢ yu€TOM 0COOEHHOCTEH ayAuTOpUH

CBEPCTHUKOB

1.21

IIPYU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M UCCIEIO0BAaHUM (PU3NUECKUX MPOLIECCOB pacCHpeneNsTh 00s3aHHOCTU B
IpylIe B COOTBETCTBUU C IIOCTABICHHBIMHM 3aJadyaMH, CICAUTb 3a BBIIOJIHCHUEM IUJIAaHA JCHUCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHMBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TIPYIBI, BBICTPAaUBAThH

KOMMYHUKATUBHOC B33HMOI[€I>1CTBHC, MPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(I)J'H/IKTBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

9 KJIACC
Kog Kon
[TpoBepsiemble 2IEMEHTHI CONEPKAHUS
paszena SIIEMEHTA
MEXAHUWYECKUE SABJIEHU A
8.1 Mexannyeckoe IBmKeHrne. MatepuanpHas Touka. Cuctema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHNYECKOTO IBH)KCHUS
8.3 PaBHOMepHOE MPSMOIMHEHHOE ABIKEHU S
8.4 HepaBHomepHoe npsiMonuHeiiHoe nBuxkeHne. CpeHsss 1 MTHOBEHHAs! CKOPOCTh Teja MpH
' HEPaBHOMEPHOM JIBUKEHUH
8.5 Yckopenue. PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE IBUKEHU €
8.6 Csobonnoe magenue. OnsITel [ ammes
8 8.7 PaBHOMepHOE IBWXEHHE MO OKPYXHOCTH. [leproa m vacrora oOparieHus. JluHeliHas u
' yTrJI0Basi CKOpocTH. LleHTpocTpeMHuTeIbHOE YCKOPEHHE
8.8 ITepBerii 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTona
8.11 [TpuHIUT CYTIepIIO3UIIHH CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHUsl: cujia TPEHHs CKOJIbKEHHU S, CUJIa TPEHUSI [TOKOSI, IPYTUe BUJIbI TPEHUS
8.14 Cuna TSKEeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHHe CBOOOAHOr0 aJeHUsI




8.15 JBuxxenue mnmaHetr Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTh u
' neperpysku
8.16 PaBHOBecHe MaTepralbHON TOUKH. AOCOIIOTHO TBEPAOE TENO
8.17 PaBHOBecre TBEpPHOro Tea € 3aKpeIIEHHOM OChblO BpamieHus. MomeHT cuibl. LleHTp
' TSHKECTH
8.18 Nmnynsc tena. M3Menenune umnyisca. IMIynbsc cuiibl
8.19 3aKOH COXpaHEHUS] HUMITyJIbCa
8.20 PeakTuBHOE NBHKEHME
8.21 Mexanundeckasi paboTa ¥ MOIIIHOCTh
8.22 PaGoTa cuin TsokecTH, ynpyrocTts, TpeHus. CBsi3b SHEPIUU M PabOThI
8.23 [TorenunanbHas SHEpPrus Teja, MOAHSATOrO Ha/l MOBEPXHOCTHIO 3eMIIH
8.24 IToTeHumanbHas SHEPrus CKaTOU NMPYKUHBI
8.25 Kunernueckas sneprus. Teopema 0 KHHETHUUYECKON SHEPTUU
8.26 3aKOH COXpaHEHUS MEXaHHUECKOM SHepruu
[TpakTueckue paboTHI:
OmnpenerneHne cpeHeil CKOPOCTH CKOJIBXEHUS OpycKa WM ABM)KCHUS IIapyKa M0 HAaKJIOHHOH
wiockoct. OmnpeseneHne YCKOpeH st Teja MpH paBHOYCKOPEHHOM JIBHKEHHH 0 HAKJIOHHON
TUIOCKOCTH.
827 HccnenoBanue 3aBUCHMOCTH NYTH OT BPEMEHU IPH DPAaBHOYCKOPEHHOM [BIKEHHH 0e3
' HAYaJIbHON CKOPOCTH.
[TpoBepka rumoTe3sl: €Clii MPU PAaBHOYCKOPEHHOM JBIKEHHH 0€3 Ha4aJlbHOW CKOPOCTH IYTH
OTHOCSATCSI KaK psIA HEYETHBIX YHUCENI, TO COOTBETCTBYIOUIME IPOMEXYTKH BPEMEHU
OJIMHAKOBBI.
VccnenoBanue 3aBUCHMOCTH CHUIBI TPEHHS CKOJBXKEHHSI OT CHJIBI HOPMAJIbHOTO JIABJICHUS.




Omnpenenenue koddduimenta TpeHUs CKoNbxkeHHs. OmpeneneHrue *XECTKOCTU IMPY>KUHBI.
Omnpenenenue pabOTHI CUITBI TPEHUS MPU PAaBHOMEPHOM JIBIDKCHHUH TeJla IO TOPH30HTAIBHON
noBepxHocTH. OmpeneneHre paboTbl  CUJIBI  YOPYIOCTH MpH  MOABEME TIpy3a C

HUCIIOJB30BaHHUECM HCIIOABHUKHOI'O M ITOABHUKHOI'O 0JI0KOB

8.28

dusnyeckue SBICHUSA B npupoac: NpUuJIMBbl W OTJIMBBI, JIBHXXCHUC IIJIAHCT ConHeunon

CUCTCMbI, PCAKTUBHOC IBUXCHHUC JXUBBIX OPraHU3MOB

8.29

TexHnueckue ycCTpOMCTBA: CHUIOMETDP, NATYUKHU IIOJOXKEHUS, PACCTOSHHUS U YCKOpPEHHUS,
paKeTsl

MEXAHUWYECKUWE KOJIEBAHW A 1 BOJIHBI

KonebatenpHoe nBuxeHue. OCHOBHBIE XapaKTEpUCTHKU KoieOaHUM: Iepuoj, 4acToTa,

9.1
aMIUIUTya
9.2 MaremaTtuueckuil ¥ NpPYKUHHBIM MasTHUKHU. [IpeBpaieHne sHepruu mpu KosedaTeabHOM
' JBUKEHUN
9.3 3aryxatomue Konebanus. BeiHyxneHHbIe KoeOanus. Pesonanc
Mexanndeckre BoHbI. CBONCTBA MEXaHMUECKUX BOJH. [IpoonbHbIe U MOnepedHble BOJIHBI.
94 JUInHA BOJIHBI M CKOPOCTb €€ paclpoCTpaHeHHsl. MexXxaHM4ecKHe BOJHBI B TBEPAOM TEIlE,
CEHCMUYECKHE BOJIHBI
9.5 3Byk. I'pomkocTb 1 BbicoTa 3ByKa. OTpaxkeHue 3ByKa
9.6 Wudpa3Byk u yIbpTpa3ByK
[TpakTHueckue paboThI:
Omnpenenenue 4acToThl U EpHOAA KOJIeOaHUM MaTEMaTUYECKOT 0 MasiTHUKA.
9.7 Omnpenenenue 4acToThl U MEpUOa KoJIeOaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IE€pHOAA KOJeOaHUI MOJABEIIEHHOTO K HUTH I'py3a OT JJIMHBI

HUTHU. I/ICCJ'IeIIOBaHI/IC 3aBHUCHMMOCTHU II€pUoga KoneOaHuit IMPY>XUHHOI'0O MAasATHHUKAa OT MaCChI




rpy3a. [IpoBepka HE3aBUCHMMOCTU IE€pHOjAa KoJeOaHUil Ipy3a, MMOABEIIEHHOTO K HUTH, OT
Macchl I'py3a 1 KECTKOCTU MPY>KUHBI. MI3MepeHne ycKopeHusi CBOOOIHOr0 MaJIeHus

0.8 @dusnueckue SBICHUS B MpPUPOAE: BOCIHPHUATHE 3BYKOB IKMBOTHBIMH, 3EMJETPSICEHUE,
CEeliCMHYECKUE BOJIHBI, I[yHAMH, 9XO

9.9 TexHuyeckne ycTpoiicTBa: 9X0JIOT, HCIOIb30BAaHUE YIBTPA3BYKa B OBITY U TEXHHKE

DJIEKTPOMAI'HUTHOE I1OJIE 1 3JIEKTPOMAT'HUTHBIE BOJIHbI

10.1 DJIEKTPOMarHUTHOE 0JIe. DIEKTPOMarHuTHbIE BOIHbBI. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH

10.2 [ITkaa 371eKTPOMAarHUTHBIX BOJH

10.3 OnekTpoMarauTHas npupoza csera. CKopocTs cBeTa. BoiHoBbIE cBOiicTBa cBeTa

10 104 [TpakTuyeckue padbOTHI:
' W3ydenue cBOWCTB 3JIEKTPOMArHUTHBIX BOJIH € IOMOIIBIO MOOUIIbHOTO TeaedoHa
105 dusnueckue sBJIEHUS B IPUpoJe: OMOJIOrnyeckoe AeicTBUe BUANMOTO, YIbTPa(HOIETOBOrO
' Y PEHTI'C€HOBCKOT'0 U3ITyYeHUN
10.6 TexHHUEeCKHe YCTPOHCTBA: HCIOIB30BAHUE YJICKTPOMATHUTHBIX BOJH ISl COTOBOH CBSI3H
CBETOBBIE ABJIEHN

11.1 JlyueBast monens cBera. McTouHMKH cBeTa

11.2 IIpsimosmHENHOE pacupoCTpaHEeHUE CBETa

11.3 Otpaxkenue cBeta. I1nockoe 3epkano. 3aKOH OTpa)keHUs CBeTa

11 11.4 ITpenomnenue cBeta. 3akoH npenomieHus ceeta. [logHoe BHyTpeHHee OTpa)keHHe CBeTa

11.5 Jlunza. Xox nydeii B IMH3E

11.6 OnTtuyeckas cucrema oroamnmnapara, MUKPOCKOIIA U TEJIECKOMa

11.7 I'na3 xak ontruyeckas cuctema. biiM30pyKOCTh M JaibHO30PKOCTh

11.8 Pasnoxxenue 6enoro ceera B crnekTp. OnbiTel HploToHa. CrokeHne CIeKTpaJbHbIX LBETOB.




Jucnepcus ceeta
[TpakTHueckue paboTHI:
HccnenoBanue 3aBUCUMOCTH YIUIa OTPa’KEHUs CBETOBOIO JIy4ya OT yrja NaJeHusl.
W3ydenue xapakTepuCTUK U300paXKeHUs MMPeAMETa B IMJIOCKOM 3epKaje.
HccnenoBanue 3aBHCHMOCTH yria MPEJIOMJIEHUS CBETOBOIO Jiydya OT yrja HaJeHHs Ha
11.9 IPaHULE «BO3YX — CTEKJION.
[Tony4eHnune n306paxeHuil ¢ HOMOILBIO COOMPAIOLIEH JTUH3BI.
Onpenenenue GOKyCHOr0 pacCTOSIHUSA M O THUECKON CHIIbI COOMPAIOLIEeH JTMH3bI.
OnbIThI 11O pa30kKEHUIO OEI0ro CBETa B CHEKTP.
OnbITHI 10 BOCHPUSATHIO LIBETA NPEIMETOB IPU UX HAOIIOIEHUH Yepe3 LIBETOBbIE (DHIIbTPHI
11.10 ®dusnueckue sBiaeHUs B npupoze: 3arMmeHus ConHua u JIyHbl, 1BeTa Ted, ONTHYECKHE
' sBJieHUs B atMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
11.11 TexHuueckue ycTporcTBa: OYKH, IIEPUCKOII, (hoToanmapar, ONTHISCKHE CBETOBOIbI
KBAHTOBBIE ABJIEHW A
12.1 OmnsiTel Pezepdopaa u ninanerapHas moaens aroma. Monens atoma bopa
12.2 Vcnyckanue u noronieHrue ceera aromoM. KBauTel. JInHeiiuateie criekTpsl
12.3 PagnoaktuBHOCTh. Anb(a, OeTa- U raMmma-u3Iy4eHUs
1 12.4 Crpoenue aromHoro sapa. HykinoHHas Mogens aToMHOro siapa. M3otonsl
12.5 PanunoaktuBHble npeBpaienus. [lepuon nonypacnajga aTOMHBIX siAE€p
12.6 SnepHble peakiny. 3aKOHbBI COXpaHEHUS 3aps,lOBOr0 U MacCOBOI'0 YHCEJI
12.7 DOHeprus CBsi3u aTOMHBIX siep. CBsA3b MacChl U SHEPruu
12.8 Peaknuu cunTesa u nenenus saep. Mcrounuku snepruu ComHia u 3BE371
12.9 Snepuas sHepreTuka. JleicTBUE paTuOaKTUBHBIX U3JTy4EHHH Ha )KUBbIE OPraHU3MbI




[TpakTuyeckue padbOTHI:

HaGumoieHre CrionHbIX ¥ IMHEHYaThIX CIIEKTPOB U3y EHUSI.

12.10 UccnenoBanne TpeKOB: W3MEPEHHE DHHEPrUM YacTUIBI IO TOPMO3HOMY MyTH (IO
dororpadusim).
W3mepeHne parnoakTHBHOTO OHA
dwusnveckue SBICHUS B MPUPOJIE: ECTECTBCHHBIN paJIMOaKTUBHBIN (POH, KOCMHYECKUE Ty4H,
12.11 PaTMOAKTUBHOE HM3JIydeHHE MPUPOIHBIX MUHEPAJIOB, JEHCTBUE PaJMOAKTUBHBIX WU3ITy4eHUN
Ha OPraHU3M YeJIOBEKa
12.12 TexHuYeCcKHEe yCTPOICTBA: CIIEKTPOCKOI, MHAMBHIYaJ bHbII JO3UMETp, Kamepa BuibcoHa




MMPOBEPSIEMBIE HA OI'3 11O ®U3UKE TPEBOBAHMUS K PE3YJBTATAM OCBOEHWS OCHOBHOM
OBPA3OBATEJIBHOM MPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

Koa nposepsiemoro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K NPeIMETHBIM pe3yibTaTaM 0230BOr0 YPOBHS 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero o6pa3oBanust Ha ocHoBe ®I'OC

[Tonumanue ponu GU3MKH B HAyYHOW KapTHHE MHUPA; CPOPMUPOBAHHOCTH 0A30BBIX MPEACTABICHHUIN O
3aKOHOMEpPHOW CBSI3M M II03HABAEMOCTH SIBJIICHHI MPUPOIBI, O POJNU SKCIEpUMEHTa B (U3HUKE, O
cucreMooOpa3yromeld pond (GU3MKH B Pa3BUTUHU E€CTECTBEHHBIX HAyK, TEXHHUKH M TEXHOJOTUU, 00
IBOJIOLUHU (PU3NUECKUX 3HAHUI U UX POJIM B L[EIOCTHON €CTECTBEHHOHAY4YHON KapTHHE MUpa, O BKJIaae
POCCUICKUX U 3apyO0exHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, 00BsICHEHHUE MPOILIECCOB OKPYKAIOIIEr0

MHUpPA, PAa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHMs 0 BHJIaX MaTepUH (BEIIECTBO U IOJIE), O ABMKECHHH KaK CIOCO0€ CyIIecTBOBAHUS MAaTepuH, 00
aTOMHO-MOJIEKYJIIPHON TEOpUM CTPOEHHUS BeIlecTBa, O (PU3MUECKOH CYIIHOCTU SBJICHUH HPHPOIbI
(MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3jMyaTh SIBJIECHUS 10
OIMCAHMIO UX XaPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (HU3UYECKOe
SBJICHHE, YMEHUE PACIIO3HABATh MPOSBJICHNE U3YUCHHBIX (PU3MUECKUX SBIICHUN B OKPYXKAIOUIEM MHUDE,

BBIJICJISAS UX CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH)

BrianeHne ocHOBaMHM NOHSATHHHOrO amnmapaTta U CUMBOJIMYECKOIO fA3bIKAa (PM3MKH M UCIOJIb30BaHUE MX
JUld pelleHHs] Y4eOHbIX 3a/ay; yMEHHME XapaKTepu3oBaTh CBOHCTBA TeJ, (U3NUYECKUE SBIICHUS U

IMPONCCChI, UCITOJIb3YyA (byHI[aMeHTaJ'IBHLIe W OMITUPHUYCCKHUC 3aKOHBI

VYMeHHE OIHCHEIBATh HN3YUYCHHBIC CBOMCTBA TE€I H (I)I/I?;I/IquKI/Ie SABJICHHA, HWCIOJb3Yyd (1)I/I3I/ItIGCKI/Ie

BCIIMYHUHBI

Brnagenue ocHOBaMU METO0B HAYYHOT'O MO3HAHUS C YUETOM COOIIOJCHHS MPaBUiI OE30MaCHOro TPy/a:

HaOmoIeHne (PU3HYEeCKUX SIBICHUMN:




YMEHHUE CaMOCTOSATEJILHO COOMpaTh KCIEPUMEHTAIbHYI0 YCTAaHOBKY M3 IaHHOTO Habopa 000pyAOBaHUS
10 HHCTPYKIMH, ONMCBIBATH XOJI OIBITA M 3aIIUCHIBATH €T0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBO/IBI,
IPOBECHUE MPSAMBIX U KOCBEHHBIX U3MEpEeHUN (PU3NYECKUX BEJIUYUH: YMEHHE IIJIAHUPOBATh U3MEPEHUS,
CaMOCTOSITENIbHO COOMpaTh AKCIEPHUMEHTANIbHYI0 YCTAHOBKY I10 WHCTPYKIMM, BBIYUCIIATH 3HAYCHHE
BEJIMYMHBI U aHAJU3UPOBATH IOJYYCHHBIE PE3YJIbTaThl ¢ Y4ETOM 3aJaHHOW MOIPEIIHOCTH PE3YIbTATOB
U3MEPEHUN;

IPOBEACHUE  HECJOXHBIX  OKCIEPUMEHTAJbHBIX  HMCCIENOBAHHM;  CaMOCTOSITEIBHO  COOMpATh
DKCIICPUMEHTAILHYI0 YCTAHOBKY M IPOBOAUTH MCCICAOBAHUE I10 HHCTPYKLUHU, IIPEACTABIATH
HOJTY4EHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUUYUH B BUE TaOIUI] U TPaUKOB, yUUTHIBATh TOTPEIIHOCTH,
JI€IaTh BBIBOJBI I10 PE3yJIbTaTaM MCCIIEIOBAHUS

[Tonnmanue xapakTepHBIX CBOKMCTB (pu3nueckux mojened (MarepuaiabHas TOUKa, aOCOJTIOTHO TBEpIOE
TEJ0, MOJCIN CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX TeJN, IUIAHETApHAS MOJENb aToMa, HYKJIOHHAs

MOJIEJTb ATOMHOT'0 SIIpa) U YMEHHUE PUMEHSTh UX JIJIs1 O0BSICHEHHS (PH3NIECKUX TTPOI[ECCOB

YMmenue oOBICHATh (U3MUECKHE TPOIECCHl W CBOWCTBA TEN, B TOM YHCJIE M B KOHTEKCTEC CHTYallUi
MIPAaKTUKO-OPUEHTUPOBAHHOI'O XapakTepa, B YAaCTHOCTH, BBIABJISITE NPUYUHHO-CIEICTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C OMOpPOH Ha M3yUYCHHBIC CBOMCTBA (PU3MYECKUX SIBJICHWH, (DU3MYECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENH

YMeHue pemiate pacu€rHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHUil), MCHONB3Yys 3aKOHBI U (DOPMYIIBL,
CBsI3bIBAIOIME (PU3MUECKUE BEIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KPAaTKOE YCIOBHUE 3a7au, BBIABIATH
HEJIOCTAIOIIME JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOJUMBIE ISl €€ pelIeHus, UCIOIb30BaTh
CIIPaBOYHBIE JIaHHBIC, MPOBOJAUTH PACYETHl M OLIEHUBATh PEATMCTUYHOCTb IIOJIY4YEHHOTO 3HAYEHMS
¢u3nyeckoll BEIMYMHBI, YMEHHUE OINpPENeNsiTh Pa3MEpHOCTb (PU3NUECKON BEIMYMHBI, MOJYUYEHHOU IpH
pEeLICHNH 3aa4U

YMmenne XapaKTCpPU30BaTh MPUHIHUIIBL I[GflCTBI/ISI TEXHUYCCKUX yCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX

HpI/I60pOB, W TMPOMBINUICHHBIX TCXHOJIOTMYCCKUX MPOHCCCOB MO HX OIMMUCAHUIO, HMCIIOJIB3Yyd 3HAHUA O




CBOMCTBaxX (PM3NYECKUX SBICHUI U HeOOXoauMBbIe (prU3HUECKre 3aKOHOMEPHOCTH

10

YMeHue UCmosib30BaTh 3HAHUS O (DU3MYECKUX SBJICHHUSIX B TMOBCETHEBHOW KU3HU Ui OOECIICUCHUS
Oe3ormacHOCTH TIpH 00paIIeHuu ¢ OBITOBBIMH MPUOOPAMH U TEXHUYECKHUMH YCTPOHCTBAMU, COXPaHEHHUS
3I0POBbsi U COOJIOACHUS HOPM SKOJOTMYECKOro IOBENEHUS B OKpYXKaIoLIeH cpene; MOHUMaHUE
HEOOXOMMMOCTH  TNPUMEHEHHS  JOCTIDKCHMH  (U3MKM W TEXHOJOTHH I palioOHAJIHHOTO

IPUPOJOI0JIH30BAHUS

11

OnelT moucka, HpeoOpa3oBaHUs W IpeAcTaBlieHUs HHopManuu (U3MUECKOro COJNEp)KaHUA C
UCIOJIb30BaHUEM UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIUI; YMEHHE OLIEHUBATh JOCTOBEPHOCTh
HOTY4eHHOW MH(OPMAllMM Ha OCHOBE MMEIOIIMXCS 3HAHUHA M JONOJHUTENIbHBIX MCTOYHUKOB; YMEHHE
UCIOJb30BaTh MPU BHIIOJHEHUM Y4YEOHBIX 3aJaHUM HAy4YHO-NOMYJISIPHYIO JMTEpPaTypy (QHU3MUYECKOro
COZiepKaHusl, CIIPaBOYHbIE MaTepuaibl, pecypcbl cetn WHTepHer; BiajeHHe O0a30BbIMH HaBBIKAMU
npeoOpa3oBaHust HH(OPMALMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYT'YIO; YMEHUE CO3/1aBaTh COOCTBEHHbIE

IMUCbMCHHBIC U YCTHBIC COO6III€HI/I$[ Ha OCHOBC I/IH(i)OpMaIII/H/I U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbBIX HA OI' ITIO ®U3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

MEXAHWYECKUE ABJIEHU A

1.1

MexaHnyeckoe JBHKCHUC. MaTepI/IaHLHaH Touka. Cucrema orcuéra. OTHOCHUTENHLHOCTE JABHXKCHUA

1.2

PaBHOMepHOe 1 HepaBHOMEpHOE IBIKeHUe. CpenHsis ckopocTh. DopMyiia IS BEIUUCIEHHS CpeAHENH CKOpocTH: v = S/t

1.3

PaBHOMepHoe HpﬂMOJ’IHHCﬁHO@ JABHXKXCHUC. 3aBHCHUMOCTh KOOpAWHATBI TEJIa OT BPEMCHU B CJIyda€ PaBHOMCPHOI'O

Hpi[MOJ'IHHGfIHOFO JOBUKCHUA:
xX(1)=x,+ut

I'paduku 3aBUCHMOCTM OT BPEMEHM JUISl NMPOEKIUU CKOPOCTH, HMPOEKLUMH TEpEeMELeHHs], MYTH, KOOpAUHAThl IpU

PAaBHOMEPHOM MPSIMOJIMHEWHOM JIBUKEHUU

1.4

3aBHCHMOCTD KOOPAWHATHI TCJIa OT BPpEMCHHU B ClIy4ac paBHOYCKOPEHHOI'O HpHMOHHHeﬁHOFO JBUKCHUA:

Si(l) =vo, * t+ay*

(] iy

@opmyisbl I NPOEKUUH IEPEMEIICHMs], NPOCKLUUU CKOPOCTH M IIPOCKLIUU YCKOPEHUs IPU DPABHOYCKOPEHHOM

MNPSAMOJIMHENHOM JIBUKECHUU:
#2
s.(D=vyt+a,-—.
U_\'('f) =Upy T4, I,
a,(f)=canst,

a3 o]

- = =72
Usy Uge “, S8y




I'padyku 3aBHCHUMOCTH OT BPEMEHH IS TMPOCKIMH YCKOPEHHUs, NPOEKIUU CKOPOCTH, MPOEKLIUU IepeMeleHus,

KOOPJMHATHI [IPU PABHOYCKOPEHHOM MPSMOJIMHEWHOM JBUKECHUU

1.5

CBobonnoe magenue. OopMyIibl, OMUCHIBAIONINE CBOOOJHOE TMaJeHHE Tela MO BEPTHKANIU (IBMKCHHE Tela BHHU3 WM

BBCPX OTHOCHUTCIIBHO IMOBCPXHOCTU 3€MJ'II/I). rpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHU IJIsA NPOCKIHUHU YCKOPCHUA, IMPOCKIUN

CKOPOCTH U KOOpAWHATHI IIPU CBO6OI[HOM MaJICHUU TCJIa 110 BCPTUKAJIN

1.6

CKOpOCTh paBHOMEPHOTO JIBM)KEHUS TeJa M0 OKPYKHOCTH. HampaBiieHre CKOpOCTH.
dopmy:na 111 BBIYMCIEHUS] CKOPOCTH Yepe3 painyCc OKPYKHOCTH U IIEpUOA 0OpaleHHUs:
2R
T

IlentpocTpemuTenbHoe yckopeHue. HampaBiieHue LEHTPOCTPEMUTENBHOIO YCKOPEHUS.

YCKOpEHHUS:

~

_w
R

dopmyna, cBI3bIBAIOIIAs IEPUO] U YACTOTY OOpaIleHUs:

®opmyna s BBIYUCICHUSA

1.7

1.8

Cuna — BekTopHas ¢usndeckas BenmnunHa. CI0KEeHUE CUIT




1.9

SBnenue unepuuu. [lepBroiii 3akon HptoToHa

Bropoii 3akoH HeroToHa:

1.10 F=m-a
CoHamnpaBI€HHOCTb BEKTOPa YCKOPEHHS TeJia U BEKTOpa CUJIBI, ICHCTBYIOIIEH Ha TEJIO
B3aumoneiictBue ten. Tperuit 3akon HeroToHa:
}:_.."\ = _}:_.'
21 1—=2
1.11
TpeHue MOKOs U TPEHUE CKOJIbXKEHUS. DopMyIna [Tt BEIYUCICHIS] MOAYJISl CHUIIBI TPSHHSI CKOJIBKCHHSL:
F_=u-N
M
1.12
Hedbopmarnus Tena. Yopyrue u Heynpyrue nedopmaiuu. 3aKoH ynpyroi nedopmaruu (3akon ['yka):
F=k-Al
1.13
BcemupHoe TSroTeHHE. 3aKOH BCEMUPHOTO TATOTEHHUS:
m, -m,
f—'_ = G —_—
RZ
1.14

Cuna TshxecTd. Y CKOpeHue CBOOOAHOrO MaeHus.
dopmyna 115 BBIYUCICHHS CUITBI TSHKECTH BOIM3U moBepxHocTH 3emun: F = mg.

JBmxenue nunanet Bokpyr Connua. [lepBas kocmuueckas ckopoctb. HeBecoMOCTh U eperpy3ku




Hmnynbe Tena — BeKTOpHAs pu3ndeckas BeIMIHHA.

1.15 =mi

Nmnynesc cuctemsel Ten. M3menenne numnynbca. UIMmynbc cuiibt

3aKOH COXpaHEHHUs UMITYyJIbCa JUJISl 3aMKHYTON CHCTEMBI TeEIl:
1.16 D=nyUy +m, U, =const

PeakTuiBHOE nBUXKEHHE

Mexanunueckas pabora. @opMyia 11 BEIYHCIEHUS pabOThI CHIIbL:
A=Fscosu

Mexannyeckas MOIIHOCTD:
1.17

n=4
I

Kunetnueckas n MMOTCHIMAJIbHAA OHCPIrUsi. d)opMyna JJIs1 BBIYUCIICHUA KUHETHUYECKOU OHCPrum:

H!Uz
Ep=—

118 Teopema 0 kuHeTHYECKOHM 3HEprun. Popmyria Ui BBIYUCICHUS TOTEHIUAIbHON SJHEPTUH TeJIa, IIOIHATOI O
' Ha1 3emuéii:

E,= mgh

1.19 MexaHuueckasi SHEprus:




E=E,+E,

3aKOH COXpaHECHUS MEeXaHHUeCKOH sHeprun. dopMyrna s 3aK0Ha COXPaHEHUS MEXaHUYECKOW SHEPTHH B OTCYTCTBUE
cun Tpenus: E = const.

IIpeBpalieHre MEXaHUYECKON YHEPIrUU ITPU HAJIMYUHU CUIIBI TPCHMUSL.

1.20

[TpocThic MeXaHU3MBIL. «30JI0TOE MPABUIIO» MEXaHUKH.
Poruar. Moment cunsi; M - Fl.
VcinoBre paBHOBECHS phluara:

M +M, +..=0
[TonBwxHbIN 1 HenoaABMkHBINA 610ku. KIT/I mpocThix MexaHHU3MOB,

n= Anonesaas
A‘S&I]_‘:EHH

1.21

[laBnenue TBEpAOro Tena.

®dopmyiia A1 BBIUUCICHUS JaBIEHUS TBEPAOIO Tema:

_F
pP==-

JaBnenue raza. ATMocdepHoe JaBIeHHE.
['uapocraTuyeckoe naBieHNe BHYTPU KUIKOCTH.

®opmyiia 1151 BBIYACICHUS JaBICHUS BHYTPH KHJIKOCTHU:

p=pgh+p_,

1.22

3akoH [lackans. I'mapaBnndeckuil npecc




3akoH Apxumena. dopmyna s ONpeleleHUs BBITAJKUBAIOIIECH CUJIbI, JEUCTBYIOIIEW Ha TENO, MOrpyXKEHHOE B

KUOKOCTDb UJIN ra3:

1.23 _
F _-‘l._I;."L. - pg V
VYcnoue mraBanwus Tena. [laBaHue cy10B M BO3IYyXOIUIABAHHE
Mexanudeckre Kolebanus. AMIUTUTYa, EPUON U dacToTa KoneOaHwii. dopMyina, CBS3BIBAIOIIAs YacCTOTYy W IEPUOJ
KOJeOaHuH:
1.24
v = 1
T
1.25 MaTemaTH4YeCKU U IPY>KUHHBIN MasTHUKH. [IpeBpaleHue 3HEprun npu Kojae0aTeIbHOM IBH)KEH MU
1.26 3aryxaromue KoieOanus. BeiHyKaeHHbIe KoJieOaHus. Pe3oHaHc
Mexanudeckue BOJIHBI. [1poosibHBIC U MONepEeYHbIC BOJHBI. [[JIMHA BOJHBI U CKOPOCTh PacipoOCTPaHEHUS BOJIHBI:
1.27 h=v-T
1.28 3Byk. ['poMKoCTh U BbIcOTa 3ByKa. OTpaskeHHe 3BYKOBOM BOJIHBI HA TpaHUIlE IBYX cpen. MH(pa3Byk U yIbTpa3ByK
Ipaxmuueckue pabomul
W3mepenne CpeaHed TIUIOTHOCTH BEIIECTBA; apXHUMENIOBOM CHIIBI; KECTKOCTH MPYXKUHBI, KOIPHUIMEHTA TPEHUS
CKOJIbYKCHHS; PA0OTHI CHUJIBI TPEHUS, CHJIbl YIIPYT'OCTH; CPEIHEH CKOPOCTH JIBMIKEHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHUs: Opycka TpH IBWKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacCTOTHI W TEpUOJa KOJICOAHHW MaTeMaTH4eCKOTO
1.99 MasSTHUKA; YaCTOTHl U MEPHOAA KOJICOAHH MPYKUHHOTO MAsITHUKA, MOMEHTa CHJIBI, ICHCTBYIOMIETO HA pblYar; paOOoThI

CHJIBI YIIPYTOCTH MPH MOIBEME I'Py3a C MOMOIIBIO HEMOABMKHOTO 0JI0Ka; paOdOThl CHUJIBI YIPYTOCTH IPH MOABEME Ipy3a ¢
IMOMOIIBIO MOABHKHOIO OJIOKA.

HccrienoBanre 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00BEMa MOTrPYKEHHOW YacTW Tejla U OT IUIOTHOCTH JKHUIKOCTH,
HE3aBHCHUMOCTH BBITAJIKMBAIOIICH CHJIBI OT MACChl TeJia; CHIIBI TPEHHUS CKOJBKEHHUS OT CHIJIBI HOPMAJIbHOTO JaBJICHUS U OT
poja MOBEPXHOCTH; CHJIBI YIIPYT'OCTH, BO3HUKAIOIIEH B MIPYXKUHE, OT CTEICHU Je)OpMaIUU MIPYKUHBI; YCKOPEHUS OpycKa




OT yrja HakJIOHAa HaNpaBJAIOLIeH; mepuona (Y4acToThl) KOJeOaHMM HUTAHOTO MasiTHUKAa OT JJIMHBI HUTH; MEpHoaa
KOJICOAHHMH MPYKUHHOT'O MasTHHUKA OT MAcChl Tpy3a M KECTKOCTU MPYKUHBI, UCCIEIOBAHNE HE3aBUCHMOCTH IEpHOJA

KosieOaH HUTSHOrO MasiTHUKA OT Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHs! pbluara

Duzuveckue s6neHus 8 npupode.‘ MpUMEpPBbI IBHUKCHHA C Pa3/IMUYHBIMU CKOPOCTAMHU B )KUBOM W HEXKHUBOHU MNpUupoac,

HeﬁCTBHe CHJIbI TPCHUS B IIPUPOAC U TCXHUKE, ITPUJIMBLI U OTJIIMBLI, IBUKCHHUC ITJIAHCT ConHeunon CHUCTCMBbI, PCAKTUBHOC

1.30 JBIDKCHHUE >KMBBIX OPraHW3MOB, PhIYard B TeJle YENOBEKa, BIUSHUE aTMOCHEPHOTO JaBIICHUS HA XUBOW OPraHU3M,
TJIaBaHKe PbIO, BOCIPUATHE 3BYKOB )KMBOTHBIMH, 3eMJIETPSICEHUE, CEHICMUYECKUE BOJHBI, I[yHAMH, X0
Texnuueckue ycmpoucmea: CUUAOMETpP, NATUUKU IOJ0KEHUS, PACCTOSHUSA U YCKOPEHUS, AMHAMOMETP, MOJIIMITHUKHY,
131 paKkeThl, pbluar, MOABI)KHBI M HEMOABMKHBIA OJOKM, HAKJIOHHAs IIJIOCKOCTb, MPOCThIE MEXaHH3MBI B OBITY,
' COOOILAIOLIMECS] COCY/bl, YCTPOWCTBO BOJONPOBOJA, T'MAPABIMYECKUNA Ipecc, MaHOMETpP, OapoMeTp, BBICOTOMED,
MOPIIIHEBOM HACOC, ApEOMETP, 3X0JIOT, UCIOIb30BaHUE YIbTPa3ByKa B OBbITY M TEXHUKE
2 TEITJIOBBIE SABJIEHUA
91 OCHOBHbIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETHYECKONH TEOpUU CTPOEHUsS BellecTBa. Mojenu TBEPAOro, >KUIKOIO U
' ra3000pa3HOTo COCTOSIHHI BemecTBa. Kpuctaimmyeckne u aMopgHbIe Tena
2.2 JBmxenue yactuil BemectBa. CBsi3b CKOPOCTH JBMKEHUS YACTHI] C TEMIEpaTypoil. bBpoyHoBckoe Bk eane, mudy3us
2.3 CMaunBaHue U KaUJUIIPHBIE SIBJICHUS
2.4 TennoBoe pacmMpeHue u cxaTue
2.5 TennoBoe paBHOBecHe
2.6 Buytpennss sneprus. Pabora u Temonepenaya Kkak cnocoObl M3MEHEHHUS! BHYTPEHHENW SHEPruu
2.7 Bupl Tenionepeaayun: TEMIONPOBOIHOCTb, KOHBEKIINS, U3JIy4E€HHE
HarpeBanue u oxnaxaenue ten. KonudecTBo TenaoTel. YaenbHas TEMIOEMKOCTD:
2.8 O=cm(t,—t,)




3aKOH COXpaHEHHUs PHEPTUU B TEIJIOBBIX Mpolieccax. Y paBHEHHE TEIIOBOro OajaHca:

2.9 Q1 +Qg +..=0
Hcnapenne u koHueHcaunus. V3MeHeHHE BHYTPEHHEH SHEPrud B IIPOLECCEe MCHApeHUss W KOHJeHcauuu. Kumenue
2.10 KMJIKOCTH. Y IenbHast TerioTa mapooodpasobanus: L = Q/m
2.11 BnaxHnocTs Bo3ayxa
ITnaBienue u kpucramumsanus. Vi3sMeHeHre BHyTpEHHEN SHEPrUy NPY IUIABJIEHUU U KPUCTAIIM3ALUH. Y JelIbHas TEIoTa
IJIaBJICHUSL:
2.12 39
m
513 BHyTpeHHsIs1 SHEprus CropaHus TOILIMBA. Y IeNbHAS TEIUIOTa cropaHus Torwmsa: q = Q/m
2.14 ITpunnuns! padote! Tennosbix asurareneit. KI1J1 rennosoro asurarens
IIpakxmuueckue pabomul
W3mepenue ynenpHoN TenI0EMKOCTH METAJUINYECKOr0 IUJIMHAPA; KOJIWYECTBA TEIJIOThI, [T0JIyd EHHOTO BOJOW KOMHATHOM
515 TeMIiepaTypbl (UKCUPOBAHHOM Macchl, B KOTOPYIO OIYIIEH HAarpeTblii IWIMHAP; KOJMYECTBA TEIUIOThI, OTIAaHHOI'O
' HarpeTbiM LUIMHPOM, IOCJIE OIYCKAaHUs €ro B BOJY KOMHATHOW TeMIIepaTyphl; OTHOCUTEIbHOW BIIAKHOCTH BO3/AYXa;
yZeIbHON TENJIOTHI MJIaBjieHUs Jipaa. MccnenoBanue U3MEHEHUs TeMIIEpaTypbl BOABI IIPH PA3IUUYHbBIX YCIOBUSX; SIBICHUS
Tery1I000MeHa IpHU CMEIIMBAHUY XOJIOAHOM 1 ropsdel BOJbl; IIpoIjecca UCIapeHus
516 QDuzuueckue sA61eHUA 8 NPUPOOe: TOBEPXHOCTHOE HATSDKEHNE U KalIWJIIIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAILIBL B IPUPOLE,

HU3JIy4CHUC COJ'IHI_Ia, 3aMCP3aHuC BOI[OéMOB, MOPCKHUC 6pI/13I>I; 06pa30BaHHe POChI, TYMaHa, HHCA, CHETra




Texnuueckue ycmpoiicmea: KalnWJUIAPbl, MPUMEPbl HCIOJIb30BAHMS KPUCTAJUIOB, >KMJIKOCTHBIH TEPMOMETP, NATUUK

2.17 TeMIlepaTypbl, TEPMOC, CHUCTEMa OTOIUIEHHS JOMOB, THUTPOMETpBI, ICHUXPOMETp, NapoBas TypOMHA, JBUTATENb
BHYTPEHHETO CrOpaHus
3 OJIEKTPOMATHUTHBIE SABJIEHU A
3.1 OnexTpusanys Tei. JIBa Buja 3J1€KTpUIECKUX 3apsA0B
3.2 BsaumogpeiictBue 3apsokeHHbIX Ted. 3akoH Kyiona
3.3 3aKOH COXpaHEHUs JIEKTPHUECKOro 3apsiaa
34 Onexrpuueckoe noie. HanpsxEHHOCTh 3ekTpudeckoro mnojs. IIpuHLUI Cyneprno3uiuM 3JIEKTPUUYECKUX moiyied (Ha
' KaueCTBEHHOM yPOBHE)
35 Hocurenn snextpuueckux 3apsaoB. JlelcTBHE 3JEKTPUUECKOrO IOJsS HAa AJIEKTpUUeckue 3apsaiabl. lIpoBogHuku u
' JIBJIEKTPUKH
ITocTosAHHBIN neKTpUUeCcKui TOK. [leficTBus 3sekTprueckoro Toka. Cuiia Toka. Hanpsokenue.
I=q/t,U=Alq
3.6 ’
DJIEeKTPUUECKOe COPOTHBIIEHHE. Y 1€IbHOE IIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma Jutst yuactka anekrpuyeckoit nernu: | = U/R
[TocnenoBarenbHOE COEAMHEHUE TPOBOIHUKOB:
29 I,=1; U=U,+U,; R=R,+R,

[TapannenbHOE COETMHEHUE TPOBOJHUKOB PABHOI'O COIIPOTHUBIIEHUS:




UZUJLIZI._-FIJLRZ%.

CMmeniaHHBIE COCANMHCHUA IIPOBOJHHUKOB

PaGora 1 MmomHOCTH 3nekTprueckoro Toka. A = Ult, P = Ul

3.10
3akoH J[>xoynsa — Jlenua:
4
3.11 Q=I"-R-t
3.12 OnbiT Opcrena. MarauTHOE 110J1€ NPSIMOT0 MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOW MHIYKIUH
3.13 MarauTHoe I10JIe TOCTOSHHOI0 MaruuTa. BzanmoaelicTBHe IOCTOSHHBIX MarHUTOB
3.14 JleficTBME MarHMTHOTO MOJISI HA TPOBOJIHUK C TOKOM
3.15 Omnbitel @apanes. SBneHue ssekTpoMaruuTHOM nHAyKuuu. [paBuio Jlenua
Ilpakmuueckue pabomol
H3MepeHne AIeKTPUYECKOT0 COMPOTHBIICHHUS PE3UCTOPA; MOIIHOCTH DIIEKTPHUECKOTO TOKA; pabOThI SIEKTPUUECKOTO
TOKA.
316 UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKAa, BO3HUKAIOIIETO B MPOBOAHUKE (PE3UCTOPHI, JAMIIOUKA), OT HANpPSKEHUs Ha
' KOHIIaX MPOBOAHUKA; 3aBUCUMOCTH CONPOTHBJICHUS OT [JIMHBI MPOBOJHHKA, TUIOMIAJM €ro IOMNEePEYHOr0 CEYEHUs U
YAEIbHOTO COMPOTUBIICHHUS.
[IpoBepka npaBuia A 3JIEKTPUUECKOI0 HAPSDKEHUS MPHU MOCTIEI0BATEIbHOM COCIMHEHUHU MTPOBOJIHUKOB; MPaBUJIa JJIs
CHJTBI DJICKTPUUECKOT 0 TOKA MPHY NapauieTIbHOM COEIUHEHUN MTPOBOIHUKOB (PE3UCTOPHI U TAMITOUKA)
317 Qusuyeckue s61eHUs 8 npupooe. IEKTPUUECKUE SBIECHUS B aTMOC(hepe, IIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
' noJie 3emutd, peiid MoIF0COB, POJIb MATHUTHOTO TIOJIS IS )KU3HH HA 3eMJIe, OIS PHOE CUSHUE
3.18 Texnuuecxkue ycmpoticmea: dSIACKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTaT, CUYETYUK DIICKTPUUECKOW DHEPTHUH,




AIIEKTPOOCBETUTENLHBIC MPHOOPHI, HAarpeBaTeIbHBIC JJIEKTPONPHOOPHI (MIPUMEPHI), AIEKTPUUECKUE MPETOXPAHUTEINH,

QJICKTPOMArHuT, DJICKTPOABUT'ATCIIb IIOCTOAHHOI'O TOKA, TCHCPATOP IMMOCTOAHHOI'O TOKA

3.19 DnexTpoMarHuTHbIe BOHEL. [1lkana 21eKTpoOMarHuTHBIX BOJH
3.20 JlyaeBas monenp cBeta. [IpsMonnHeliHoe pacpocTpaHEeHHE CBETa
3.21 3akoH oTpakeHus cBeta. [lnockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aK0H MPETIOMIICHHSI CBETa
3.23 Hucnepcus crera
3.24 Jlunza. Xox nydeit B mH3e. okycHoe paccTosiHue JTuH3bl. OnTudeckas cuia Juu3el: D = 1/F
3.25 I'na3 kak onTryeckas cucrema. OnrTuaeckue NpudopsI
IIpaxmuyeckue pabomul
H3mepeHne ONnTHYECKOW CHIIBI COOMPAIOIICH JMH3BI; (POKYCHOIO PACCTOSIHMS coOMparoiield JIMH3bI (0 CBOWMCTBY
paBEHCTBa pPa3MEpOB MpeaMeTa U N300pakeHHs, KOr/ia MpeIMET PaclookKeH B JBOMHOM (oKyce), MoKazaTess mperIoMIIeHuUs
3.26 | crekua.
HccnenoBanue cBOMCTBAa HM300pa’keHUs, MOJYYEHHOI'O C TIOMOLIbIO COOMpAroel JHH3BI; U3MEHEHUs (POKYyCHOro
pPacCCTOSIHUS IBYX CIIOKEHHBIX JIMH3; 3aBHCUMOCTH yIJIa MIPEJIOMJICHUSI CBETOBOTO JIyda OT yIJla MaJeHUs Ha TPAHULIE «BO3IYX
— CTEKJIO»
397 Qu3suueckue agieHus 6 npupode: 3atmenuss Connna u JlyHbl, 11BeTa Tej, oNTUYECKUE siBIeHUs B atMocdepe (1BeT Heba,
pedpakuus, pagyra, MUPax)
3.28 Texnuuecxkue ycmpoticmea: O4KH, IIEPUCKOII, (POTOAITAPAT, ONITHYECCKUE CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHU
4.1 PannoaktuBHOCTE. Anba-, 6eTa-, ramma-u3nydenus. Peakiuu anbga-u 6era-pacnaga
4.2 OmnbiThl Pezepdopaa no paccesnuro anbha-yactunl. [lnanerapnas monaens aroma
4.3 CocrtaB aToMHOrO0 sifpa. M3oTormsl




4.4

Ilepuon nmosypacnaja aTOMHBIX sIIEp

4.5 SnepHble peakuyy. 3aKOHBI COXPAHEHUs 3apsI0BOr0 U MaCcCOBOI'O YHCEIT

46 Qusuueckue a61eHuss 8 npupode: €CTECTBEHHBIH PaJUOAaKTUBHBIN (OH, KOCMHUYECKHE JTy4YH, PaJl0aKTUBHOE HU3JIydeHUE
' IIPUPOJHBIX MUHEPAJIOB, ACHCTBUE PAIMOAKTUBHBIX U3JIy4EHUH HA OPraHKU3M UeJIOBEKa

4.7 Texnuuecxkue ycmpotucmea: CIEKTPOCKOI, UHIUBUAYaIbHBIA TO3UMETpP, KaMepa Buibcona, siaepHas sHepreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

®dusuka. 9 knacc. ba3oBwlil ypoBeHb. YUeOHUK

Astop: Ileppiikun . M., I'yrauk E. M., UBanos A. U. u ap. @II:
1.1.2.6.1.1.3.; Ilpunoxenune 1. Knacc: 9 xkn. YMK: ®uzuka. [lepoimkun Y. M.
- BanoB A. U. (7-9). N'ox uznanus: 2025.

METOJUYECKHUE MATEPHAJIBI JIUISA YYUTEJIA

9 KIIACC

1. ®usuka. 9 knacc. ba3oBbiil ypoBeHb. YueOHuk. ABrop: Ilepeimkun U. M.,
I'yrauk E. M., BanoB A. U. u np. YMK: ®u3suka. [leppimkun 1. M. -
Usanos A. U. (7-9). I'ox uznanus: 2025.

2. B.1.JIykamuk. COopHuk 3a1a4 no ¢usuke. 7-9 knacc. M.:

[Tpocsemenue,2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

[Tudposoit ObpazoBarenbHbIi KoOHTEHT
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