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MOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUN U TpeOOBAaHUM K pe3yJIbTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxke c¢ yuétoMm (eaepadbHOH paboueil MporpaMMbl
BocniuTanus U KoHuenuuu npenojiaBanus yaeoHoro npeamera « Dusukay.

[Iporpamma 1o ¢u3nke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUN U TpeOOBAaHUM K pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOU MPOTPAMMBbI, MPEICTABICHHBIX B
OI'OC 000, a Takke ¢ yderoM deaepalibHON pabdodeil MporpamMMbI
BOCITUTAHUS U KOHIIEIIIMU MTpenoiaBanus yueoHoro npeamera «Dusukay:

o ®denepasbHbIN 3aKOH «00 00pa3oBanuu B Poccuiickoii @enepanum»
Ne273-®3 o1 29.12.2012 ¢ usmeHnenusimu, B Tom unciie @3 Ne3d71 — @3
ot 24.09.2022.

o IIpuka3et Munucrepcrsa npocseuienus Poccuiickon @enepanuu:

e OO0 ytBepxkaeHnN deaeparbHOr0 rocy/1IapCTBEHHOTO 00pa30BaATEIBLHOIO
CTaHJiapTa OCHOBHOTO 0011ero oopazoBanusi: oT 31 mast 2021 r. Ne 287 (B
NEeUCTBYIONIEH peIaKIINN)

o OO0 ytBepxknenuu (enepanbHO 00pa3o0BaTeIbHON TPOrPAMMBI
ocHOBHOTO 00111ero oopazoBanus: ot 18.05.2023 Ne 371 (neticTByromas
penaKiusi)

e O BHECEHMHM U3MEHEHUN B HEKOTOPBIE NMPUKa3bl MUHUCTEPCTBA
npocenienus Poccuiickoit denepanuu, kacaromuecs QpenepaibHbIX
00pa3zoBaTeIbHBIX MPOTPAMM HAYAIBHOTO OOIIET0, OCHOBHOT'O 00IIIETO,
cpeanero oomero odbpazosanus: ot 09.10.2024 Ne 704

o [Tlonoxenue o paboueit mporpamme yueOHOIo MpeamMeTa, yueOHoro Kypea
(B ToM ymcIe Kypca BHeypouHoi fearenbHocTi) MOY CIIT Ne44
LlenTpansHOro paitona Bonrorpana»

Copepxkanve mporpaMMbl 10 (U3MKE HampaBlieHO Ha (QopmMupoBaHHe
€CTECTBEHHOHAYYHON T'PAMOTHOCTH OOYYAIOIIMXCS M OPraHU3alUI0 WU3YYCHUS
¢u3NKN Ha NEeATeTLHOCTHOW OCHOBE. B mporpamme mo (u3mke y4uTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro npeamMera B peanmszanuu tpedbopanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHbIM pe3yibTaram oOydeHus, a
TaK)K€ MEXKIIPEJAMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHMs.



[IporpaMmMa 10 (¢uU3MKE YCTaHABIMBAET paclpe/esieHne y4eOHOro
MaTepuaia Mo roaaMm oOydeHus (Mo Kiaccam), MpeasiaraeT MNPUMEPHYIO
NOCJIEN0BATENbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS
PEIMETHOTO COICPKAHUS U yUeTe BO3PACTHBIX 0COOCHHOCTEH 00y4arOIIXCsl.

[Iporpamma no ¢u3uke pa3padoTaHa C LEIbI0 OKa3aHUS METOJAMYECKOU
MOMOIIY YYUTENIO B CO3/IaHUU paboyell MporpaMMbl O Y4EOHOMY PEIMETY .

®duzrka SBIAECTCS CUCTEMOOOPA3yIOUIUM I  €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (HU3NYECKHe 3aKOHBI JieKaT B OCHOBE
MPOIIECCOB W SBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH W
¢usnueckoil reorpadueil, BHOCUT BKJAJ B E€CTECTBEHHOHAYYHYIO KapTUHY
MHUpa, MPENOCTaBIsieT HauOoynee sCHble O00paslbl NPUMEHEHUS HAyYHOI'O
METO/Ia MO3HAHHUS, TO €CTh CII0Cc00a MOMyYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa U3 TIaBHBIX 337a4 GU3NYECKOro 00pa3oBaHusl B CTPYKTYype OOIIEro
o0pa3oBaHusi COCTOUT B ()OPMHPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTepeca K HayKe y 00yJyaronuxcs.

N3yuyenune ¢Qusukun Ha 0a30BOM YypOBHE MPEAIOJIAraeT OBJIaJCHHE
CJIEIYIOIIMMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJICHUS,

e OIIEHUBATH U IOHUMATHh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

e HHTEPIPETHPOBATH JAHHBIE U KCIIOJIb30BATh HAYyUHBIE J0KAa3aTEIbCTBA

JUJIS1 TIOJTYYEHHUSI BBIBOJOBY.

[enn uzyuenus (u3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMUs
ompeseseHbl B KOHIICTIIIMK TMperojaBaHusi yueOHoro mpenmera «Dusukay B
oOpa3oBarenbHbIX opranusauusx Poccuiickoit ®enepanuu, peaTn3yrommx
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enwn uzyuenus Hu3uKu:

e TMpHUOOpETEHHE MHTEpeca U CTPEMJICHHUsS OOyYaromMXCs K Hay4YHOMY
W3YYEHUIO TIPUPOJIbI, PA3BUTHE UX HHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE TMPEACTABICHHM O HAYYHOM METOJ€ T[O3HaHUS U
(GbopMHpOBaHUE HCCIENOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM
SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHMS KaK pe3yibTaTa U3y4eHHs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (opMHpOBaHHE MPEACTABICHUN O posiv (U3UKH ISl pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH];

e Dpa3BUTHE TMPEACTABICHUI O BO3MOXKHBIX cepax Oymymieit
npo(heCCUOHATIBHON JIEATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOATOTOBKA
K JaJIbHENIIeMy OOyYEHHUIO B 3TOM HaIIPABJICHUU.

JlocTkeHne ATHX IeNiel mporpaMmbl MO (U3KMKE HA YPOBHE OCHOBHOTO

o0uiero o0opa3oBaHus 00eCeUNBAETCS PEILICHUEM CIIEIYIOINX 3a4au:

e IMpuoOpeTeHHWE 3HAHMA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

e IPUOOpPETEHUE YMEHUH ONMUCHIBATH U OOBICHITH (PU3UUECKUE SIBICHMUS
C MCIOJIb30BAHUEM IOJyUYEHHBIX 3HAaHUMU;

e OCBOEHME METOJOB pELIEHUS MPOCTEHMIINX PACUETHBIX 3a7ady C
UCITOJIb30BAaHUEM bu3nUecKux MOJIEJIEH, TBOPUYECKHUX u
IPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHMI HaOIIONaTh NPUPOAHBIC SIBICHUS W BBIIOJIHATH
OTIBITHI, JTA0OPaTOPHBIE PAOOTHl U SKCHEPUMEHTAIbHbBIE UCCIIEOBAHUS
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOEHME TIpUEMOB paboTel ¢ HHPoOpManuen  (PU3NIECKOTO
coJlep KaHusl, BKJIOYass MHGOPMAIMI0 O COBPEMEHHBIX JOCTUKEHUSIX
(bU3HMKY, aHAIU3 U KPUTHYECKOE OLIEHWBAaHHE HH(POpPMaLIUK;

e 3HAaKOMCTBO CcO cdepamMu  MPOPECCHOHATLHON  JESTEIbHOCTH,
CBS3aHHBIMM C  (U3UKON, U COBPEMEHHBIMH TEXHOJIOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTHKEHUAX (PU3NUECKON HAYKH.

Jlns u3ydenus: ¢pusuku Ha 6azoBom ypoBHe B 9 kiacce — 102 yaca (3 uaca B
HEJICIIO).

[Ipennaraemsiii B mporpamMme no (Gpusuke mnepedeHs J1adbopaTtopHbIX padoT
U OIBITOB SBIISCTCSI PEKOMCHIATEIbHBIM, YYHTENb JelacT BBIOOP IpHU
NPOBEJACHUH JITA0OOPATOPHBIX PAa0OT M OMNBITOB C YYETOM WHIWBHIYaTbHBIX
O0COOEHHOCTEeW  OOy4alomuxcsi, CHOHCKAa JKCICPUMEHTAJIbHBIX  3aJaHUMH,
MpeaiaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COAEPKXAHUE OBYYEHMUA

9 KJIACC

Mexannuyeckue siBJICHUS.
Mexanuueckoe JBWkeHue. MarepuanbHas Touka. Cuctema OTCYETA.
OTHOCHUTENBHOCTh MEXAHHYECKOTO ABWKEHUS. PaBHOMEpHOE MpsSMOIMHEIHOE
newxkenue. HepaBHomepHoe mnpsMonuHeiiHoe JBwkeHue. Cpenssas H
MTHOBEHHAsl CKOPOCTB Teja P HEPABHOMEPHOM JBHKECHHHU.
VYckopenue. PaBHOyCKOpeHHOE MpsSMOJIMHEHHOe JBukeHue. CBOOOIHOE
naaeaue. OnbeITe | amuies.
PaBHOMEpHOE ABMKEHHUE IO OKPYKHOCTHU. [lepros u yactora oOpanieHus.
JIuHeiHas u yriioBas CKOpOCTH. L[eHTpOCTpeMUTENIBHOE YCKOPEHUE.
IlepBepii 3axkoH Hprorona. Bropou 3akoH Herotona. Tperuin 3akoH
Herorona. [IpuHnun cyneprno3unuu cui.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHHUSI CKOJIbKECHUS,
CUJIa TPEHUS TTOKOS, APYTHUE BUJIBI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOIO
naneHus. JIBmwkenne maneT BOkpyr CoisHna. IlepBas kocMuueckass CKOPOCTb.
HesecomocTh n meperpysku.
PaBHOBecue MaTepuaJibHOW  TOYKH. AOCONIOTHO  TBEpPJOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKPEIUIEHHOM OCBHIO BpalleHUs. MOMEHT CUJIBI.
LlenTp TsKECTH.
Nmnynec Tena. HM3menHenne wummynbsca. Mmmynsc  cunbl.  3akoH
COXpaHEHHs UMITYJIbCa. PEaKTUBHOE IBUKEHUE.
Mexanudeckass paboTa U MOMHOCTh. PaboTa cui TsDKECTH, YNpyrocTH,
TpeHusi. CBsi3b dHepruu M padboTel. [loTeHIMaNbHAS SHEPTUS TeNa, TMOIHATOTO
HaJ TOBEPXHOCTBHIO 3emiM. [loTeHuManbHass »HEpPrus CKaTou IPYKUHBL.
Kunernueckas sHeprusi. Teopema 0 KHHETHUYECKON SHEPIUU. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPIUU.
Hemoncmpayuu.
1. HaGnroneHue MeXaHW4YeCKOro ABMKEHUS Tejla OTHOCUTEIBHO PAa3HBIX
TE€JI OTCUETA.

2. CpaBHEHHE IyTEH W TPACKTOPUWA ABMKEHHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. H3mepenue CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHUS.
HccnenoBanre Mpu3HaAKOB PAaBHOYCKOPEHHOTO IBUKEHUSI.



10.
11.
12.
13.
14.
15.
16.

HabGnronenue nBM>XKEHUS Tella O OKPYKHOCTH.

HaOmroieHue MexaHW4ecKuX SBJICHUHM, MPOUCXOIAIUX B CHUCTEME
orcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMS TeJa OT MACChl T€a U JEHUCTBYIOLIEH Ha HEro
CHJIBI.

HabiroieHue paBeHCTBa CUII IPU B3aUMOAECHCTBUHM Tel.

M3meHenune Beca Tesna Ipu YCKOPEHHOM JIBHYKEHUU.

Ilepenaya ummyiibca py B3auMOACHCTBUM TEI.

[TpeoOpa3oBanus SHEPTUU NPU B3aUMOIEHCTBUH TE.

CoxpaHeHre UMITyJIbCa IPU HEYNIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHne UMITyJIbCa IIPU A0COIIOTHO YIIPYTrOM B3aUMOACHCTBUM.
HabmroieHue peakTHBHOTO ABHKEHUSL.

CoxpaHeHHre MEXaHUYECKOW SHEPTUU IIPU CBOOOIHOM MAJCHUU.
CoxpaHeHHME MEXAaHWYECKOM DJHEPruM NpU JBWKCHMM Tela IOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie padomut u onvimol.

1.

10.

KoHcTpynpoBanue TpakTa JJid pa3roHa U JaJbHEUIIEr0 paBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmnpeneneHue cpelHe CKOPOCTH CKOJIBKEHHUSI OpycKa WIIM JBHXKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrue yCKOPEHHs Tejla TPH PaBHOYCKOPEHHOM JIBFDKCHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH TTyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHH O3
HAaYaJIbHOW CKOPOCTH IYTH OTHOCATCS KaK P HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue k03P GUIMEHTa TPEHUS CKOJILKEHUSI.

Omnpenenenue >kECTKOCTU MPY>KUHBI.

Onpenenenue pabOThl CUJIBI TPEHHS] MPU PABHOMEPHOM JIBHIKEHUH
TeJa MO TOPU30HTATIBLHON MMOBEPXHOCTH.

Onpenenenve pabOThl CUIIBI YNPYTOCTH TMpU TMOABEME TIpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.



11. U3yueHue 3aK0Ha COXpaHEHHUS SHEPTUU.
MexaHnnuyeckue K0J1ie0aHUsA ¥ BOJHBI.

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMI:
[IEpUOJ, 4YacTOTa, aMIUINTyJa. MareMaTU4ecKnii W NPYKUHHBIA MAsTHUKH.
[IpeBpaiiienrie 3HEprun Mpu KoJieOaTeIbHOM JIBUKECHUU.

3aryxatomue KosieOaHusA. BpIHy)IeHHble  KojeOaHus. Pe3onanc.
Mexanndeckue BOJIHBL. (CBOWMCTBA MEXaHWYECKMX BOJH. [IpomonbpHble U
[OTIEpEYHble BOJIHBL. /[[IMHA BOJIHBI M CKOPOCTH €€ pPacHpOCTPAHECHMS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TeJIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHAa. OTpaxeHue 3Byka. MHppa3Byk u
YIIbTpa3BYK.

Jemoncmpayuu.

1. HaGmronenue xoneGaHuil Ten moj ACHCTBUEM CHIIBI TSKECTH M CHUJIbI
YIPYTOCTH.

HabGnronenue kosebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabitoieHue BEIHYKICHHBIX KOJIeOaHUI U pe30HaHca.
PacnpocTpaHeHue npo10JIbHBIX U MOTNIEPEYHBIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

o s D

AKYCTUYECKHI pE30HAHC.
Jlabopamopnvie padbomwt u onvimol.
1. OmpeneneHue 4YacTOThl W Mepuoja KoJieOaHWW MaTeMaTHU4eCKOro
MasiTHUKA.
OmnpeneneHue 4acToTh U Ieproa KoJieOaHui MpyKUHHOTO MasTHHUKA.
3. HccnenoBaHue 3aBUCHUMOCTH TEpHUOJa KOJIeOAHUH TOIBEIICHHOTO K
HUTHU Tpy3a OT JJIUHBI HUTH.
4. VlccnmenoBaHue 3aBHCHMOCTH TEpUOAa KOJIEOAHWM  MPYKMHHOTO
MasiTHUKA OT MacChl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEPHO1a KOJIEOaHU Tpy3a, MOABEIICHHOTO
K HUTH, OT MaccChl rpysa.
6. ONbBITBI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh IMEpHOJia  KoJeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPpy3a U )KECTKOCTU MPYKUHBI.
7. M3mepeHue yckopeHusi CBOOOTHOTO MaICHUsI.
DJIeKTPOMATHUTHOE MOJIE M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE  MOJie.  JJIEKTpOMarHuTHble BOJHBL.  CBoOiCTBa
3JIEKTPOMArHUTHBIX BOJH. [lIkana 3eKTpOMarHUTHBIX BOJIH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.



DJleKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWICTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

1. W3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIbIO MOOUIIEHOTO

TenedoHa.
CaeToBbIe SIBJICHMSI.

JlyueBas  momenmp  cBera.  Mcrounukm  cBerta.  IIpsMonuHelrHOoe
pactipoctpaHeHue cBeta. 3atMeHuss Connua u JlyHel. OtpaxkeHue CBeTa.
[Inockoe 3epkano. 3aKkOH OTPaKEHUS CBETA.

[Ipenomnenue cBeta. 3aKOH MpesioMJieHUs] cBeTa. llonHOe BHyTpeHHee
oTpakeHue cBeTa. VIcnonab30BaHME TOJHOIO BHYTPEHHErO0 OTPaXEHHUS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm nydet B smH3e. Ontudeckas cucteMa (oroarrmapara,
MUKpPOCKOIIa U Teljieckomna. ['7a3 kak onruueckas cucrema. bimzopykocTs u
JAJIbHO30PKOCTb.

Paznoxenune Oenoro cBera B crekTp. Omnbitel HetoTona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

1. IIpsMonuHerHOE pacupOCTpaHEHUE CBETA.

2. OTpakeHHE CBeETA.

3. Tlomyyenue w300pakeHUN B IIJIOCKOM, BOTHYTOM M  BBITYKIOM
3epKajax.

[IpenomiieHue cBera.

OnTuuecknii CBETOBOI.

Xop ydeit B coOuparonieit JuH3e.

XO0J JIyde B pacCEeUBarOLIEH JIMH3E.
[Tomyuenue n300pa>keHUi ¢ TOMOIIBIO JIMH3.

© © N o g &

[Tpuniun nerictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Moaens riasa.

11. Pa3noxeHnue 6e10ro cBeTa B CIIEKTP.

12. Ilomyuenue Genoro cBeTa npu CIOKEHUH CBETa Pa3HBIX I[IBETOB.
Jlabopamopnsie pabomot u onvimel.



1. HMccnenoBaHue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIyda OT yrja
MaJCHUSL.

N3yyeHue xapakTepuCTUK NU300paKeHUs TPEIMETA B INIOCKOM 3€pKaJie.
HccenenoBanre 3aBUCUMOCTH yIUIa INPEJIOMIJIEHUS CBETOBOIO JIyda OT
yTJla MaJICHUS] HA TPAHULE «BO3IYX—CTEKIION.

4. TlomyueHue n300pa’KEHUMN C ITOMOIIBIO COOMPAIOIICH JTUH3HI.
Onpenenenue  (POKYCHOTO  pacCTOSIHUS UM ONTUYECKOW  CHIIBI
coOuparoieH JTUH3bI.

OnbITHI IO PA3J0KEHUIO OEI0r0 CBETA B CHEKTP.
OnpITHl IO BOCHPUATHIO IIBETA PEIMETOB NP UX HAOIIOJIEHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

KBaHnTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna u mianerapHas mozens aroma. Moaens atoma bopa.
Ncnyckanue u noraoiieHue ceera atomom. KBanTtsl. JInHelyaTbie CIEKTPBHI.

PanunoaktuBHOCTE. Anbda, Oera- u ramma-usnyudeHus. CrpoeHue
aTOMHOro  snapa. Hyknonnas  Momens  atomMHoOro  sigpa.  M3oromsl.
PaanoaktusHbie npeBpaiienus. [lepuon nosypacmnaaa aTOMHBIX sIIIED.

SnepHple peakumn. 3aKOHBI COXPAHEHMS 3apsAI0BOrO U MacCOBOTO YHUCEI.
DHeprusi CBsI3M aTOMHBIX siaep. CBs3b Macchl M 3HEpPruu. Peakunu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3I.

Snepnas sHepreruka. J[eHiCTBUS paJMOAKTUBHBIX W3JIYYEHHUU Ha JKHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

CrexTpbl U31y4YEHHS U MOTJIOLIEHUS.
CrexTpbl pa3IMuHbIX Ta30B.

CnekTp Bomopoa.

HaOmronenue TpekoB B kamepe BuibcoHa.
PaboTa cuéTunka HOHU3UPYIOLIUX U3TyUYEHUH.

© g » w N PE

Peructpanus u3aydeHus: IpUpOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie padbomut u onvimol.

1. HaGnroneHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JTyUCHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUN YACTHUIIBI [0 TOPMO3ZHOMY
nyTtu (o poTtorpadusm).

3. M3mepenue paanoakTuBHOTO (hoHA.

IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.



[ToBTOpUTENHEHO-0000IIAOIINIA MOJYJIb npeaHa3HaYeH TUTSt
CUCTEMaTU3allM ¥ O000OIIEeHUS MPEAMETHOTO COJEpKaHUS U  OIbITa
NEeSTEIBHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (pU3MKH, a TaKxe
JUTISI TIOJITOTOBKM K OCHOBHOMY TOCYJI@PCTBEHHOMY 3K3aMEHY IO (hU3UKE IS
00y4Jaromuxcsi, BEIOpaBIIMX dTOT yU4eOHBIN MTpeIMET.

[Ipn w3ydyeHWH AAHHOTO MOIYJS PEATM3YIOTCS W CHUCTEMATH3UPYIOTCS
BHUJIBI JICATEILHOCTH, HA OCHOBE KOTOPBIX OOECIIEYMUBACTCS JTOCTHIKEHHUE
MPEAMETHBIX M METANpPEJAMETHBIX IUIAHUPYEMBIX PE3yIbTaTOB OOyUYCHUS,
dbopMHpyeTCs €CTeCTBEHHOHAYYHAs TPAMOTHOCTh: OCBOSHHE HAYYHBIX METOIOB
UCCJICIOBAHUS SIBJICHUHN MPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMHU OOBACHSTh
dusnueckue sSBICHUSA, IPUMEHSS TOJyYCHHbIC 3HAHUSA, penlaTh 3a/ladyd, B TOM
YHCJIe KAUECTBEHHBIC U IKCTIEPUMEHTAJILHBIC.

[IpuHIMNIMaNbHO  JESITEIBHOCTHBIM  XapakTep  JAaHHOTO  pasjelia
peanusyeTcs 3a CU€T TOTO, 9TO 00yUaIOIINECs BBHITIONHSIOT 3a/1aHUsA, B KOTOPBIX
UM TIpejiaraeTcs:

HA OCHOBE IMIOJYYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBSICHATH
du3nUecKue ABICHUS B OKPYKAIOIICH MTPUPOJIE ¥ TIOBCETHEBHON KU3HM,

WCITOJIB30BaTh HAYYHBIE METOJIBI MCCIICOBAHUS (PH3NUCCKUX SBICHUH, B
TOM YHUCIIE JJI TPOBEPKHU TUIIOTE3 U MOJTYUSHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI  HamOoJieeé BAXKHBIX  JIOCTHIKCHUU
COBPEMEHHBIX TEXHOJOTUH, HaNpuMep, MPAKTUYECKOTO HCIOJIb30BaHUS
Pa3UYHBIX KMCTOYHUKOB DHEPrUUM HA OCHOBE 3aKOHA TMPEBpalICHUs W
COXpaHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.

Kaxmas w3 TeM JaHHOTO MOIYyJsS BKIIOYAET DKCIICPUMEHTATLHOES
ucclieoBaHre 0000Mmaromero xapakrepa. Moyns 3aBepiiaeTcs MpoBeIeHUEM
JMAarHOCTUYECKOM W OIICHOYHOW paboThl 3a KypC OCHOBHOTO OOIIEro
o0pazoBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3nku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

HAIIPpaBJICHO HAa AOCTHKCHHC JIMYHOCTHBLIX, MCTAIIPCAMCTHBIX MW IIPCAMCTHBIX

O6paBOBaTCJII>HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (GU3MKM HA YPOBHE OCHOBHOTO OOIIEro

obpazoBaHuss y oOyuwaromierocs OyayT cQOpMHUpPOBaHBI  CIICIYIOIINE
JUYHOCTHBIE PE3yJbTAThI B YACTHU:

1) naTpHOTHYECKOr0 BOCTIUTAHUS:

- MpOSIBJICHHE MHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GU3NIECKON HayKH;

- [ICHHOCTHOE OTHOILEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOTO ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMUSI:

- TOTOBHOCTh K AaKTMBHOMY YYacTUIO B OOCYXIEHUH OOIIECTBEHHO
3HAYUMBIX M OITHYECKUX NpoOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKEHUN (U3UKHY;

- OCO3HAaHWE BAXXHOCTH MOPAJIBHO-ITUYECKUX NPUHLHUIIOB B ACSATEIBHOCTU
Y4EHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHMS

- BOCTIPUSITUE ICTETUYECKUX KadecTB (PU3NUECKON HayKH: €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHUS:

- OCO3HaHUE IEHHOCTU (PU3MYECKONW HAayKHM KaK MOIIHOIO HHCTPyMEHTa
MO3HAHWS  MHpA, OCHOBBI  Da3BUTUS  TEXHOJOTHM,  BaKHEUIIEH
COCTABJIAIOLIEH KYJIbTYPBHI;

- pa3BUTHE HAY4YHOU JII0O03HATEILHOCTH, UHTEpECa K HMCCIIEI0BATEIbCKOMN
NeSTeNIbHOCTH;

5) d¢opMupoBaHuss  KYJbTYPbl 3A0pPOBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJry4yus:

- OCO3HaHUE IIEHHOCTH ©0e30macHoro ooOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTH NpaBWJI OE€30MacHOr0 MOBEJACHUS HA
TPaHCIIOPTE, HAa AOPOrax, ¢ MEKTPUUECKUM U TEIIOBBIM 000PYJAOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(opMUpPOBAHHOCTb HaBBIKA pediekcuu, MpU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOT'O )K€ IIpaBa y Ipyroro 4ejioBeKa;



6) TPy10BOT0 BOCTIMTAHMS:

- aKTUBHOE Yy4YacTUE€ B PEHICHUM MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
o0pa3zoBaTeNbHON OpraHu3aldyd, TOpojAa, Kpas) TEXHOJIOTMYECKOW u
COIMAIBHOW HAIPaBJICHHOCTH, TPEOYIOMIMX B TOM YHCIE U (U3HUIECKUX
3HAHUM;

- THTEPEC K MPAKTUYECKOMY U3YUYEHUIO MPodeccuil, CBI3aHHbBIX C (PU3HUKO;
7) IKOJIOTHYECKOTO BOCTTUTAHHUSI:

- OpUCHTAaIMs Ha MpUMEHEHHE (U3MYCCKUX 3HAHWW JJIA PEIICHUs 3a7ad B
00JIacTH OKpY>Kalolllel cpejpl, MIAaHUPOBAHUSI MOCTYNKOB MU OIEHKH HX
BO3MOXHBIX ITOCJICJICTBUUN JIJIs1 OKPY’KAIOLLIEN CPEbI;

- 0CO3HAHHUE TI00ANBHOIO XapakTepa dKOJOTHUECKUX MPoOieM U MyTel hx
pELICHUS;

8) apanTanuu K U3MEHAIMMCS YCJIOBUAM COLMAJBLHON U NPUPOIHOM
cpeabl:

- TOTPEeOHOCTh BO B3aMMOJICUCTBHM IPHU BBIMOJHEHUH MCCIEIOBAaHUN U
POEKTOB (hM3UUECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUAM
APYTHUX,

- TMIOBBIIIEHUWE YPOBHA CBOEHM KOMIIETEHTHOCTH YEpE3 IPAKTUYECKYIO
NEATEIIbHOCTB;

- TOTpPeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAaHHWK, B TOM YHCIIE
dbopMyIUpoBaTh HUJEH, TMOHATHS, THUIOTE3bl O (PHU3UUECKUX OOBEKTax u
SIBJICHUSIX;

- oco3HaHue neUuIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
o0nactu GU3UKY;

- TUTAaHUPOBAHUE CBOETO Pa3BUTUS B MPUOOPETECHUH HOBBIX (PUBHMUECKUX
3HAHMI;

- CTPEMJICHHE aHAJIIU3UPOBATh W BBIABISITh B3aUMOCBSI3U  TIPUPOJIBI,
o0IecTBa M HPKOHOMHKHA, B TOM YHCJIE C HCIOJb30BaHUEM (HU3HUUECKUX
3HAHMI;

- OLIEHKa CBOMX JEHUCTBUM C Y4ETOM BIIMSHHA HAa OKPYXKAIOUIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX TIOCTEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs mporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO

obmero  oOpa3oBanusi y  oOyuatomerocss  OyayT — chOpMHUPOBAaHbI
MeTanpeaMeTHbIe pe3yJIbTaThl, BKJTFOYAIOIINE NI03HABATEIIbHbIC



YHUBCPCAJIIBHBIC y‘{€6HBI€ I[CﬁCTBHiI, KOMMYHHUKATUBHBIC YHUBCPCAJIBbHBIC

y4eOHbIE IeUCTBUS, PETYJISTUBHbIC YHUBEPCAIbHBIC YUeOHbIE IEUCTBUS.

ITo3naBaTe/ibHbIE YHHMBEPCAJbHbIE yUeOHbIe 1eilicTBUS

Bba3oBnle Jjornueckue a1eiicTBUA:

BBEISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC TNPU3HAKA OOBEKTOB
(s1BIICHUR);

yCTaHaBJIMBATh CYIIECCTBEHHBIN MPHU3HAK KiaccUu(PUKalMU, OCHOBAHUS
JUTs1 0000IIIEHUS U CPaBHEHUS;

BBEISIBIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B paccMaTPHUBAEMBIX
dakTax, JaHHBIX M HAOJIOJAEHUAX, OTHOCSAIIUXCSA K (HU3NUYECKUM
SIBIICHUSIM;

BBISIBIISATH IPUYMHHO-CJICJACTBEHHBIC CBSI3U MPU U3YYCHUH (PU3NUYECKUX
SBJICHMM W TIPOILIECCOB, JI€NaThb BBIBOJLI C  HCIOJIb30BAHUEM
JEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKITIOYCHHH, BBIIBUTATh THIIOTE3BI
0 B3aUMOCBSI3SX (PU3NUECKUX BEIINYMH;

CaMOCTOATENIbHO BBIOMpaTh CHOCOO penieHus y4yeOHou (uznyeckon
3a/1auu (CpaBHEHUE HECKOJBKUX BapUAHTOB PEIIEHUs, BHIOOp Hauboiee
MOXO/ISIIIETO ¢ Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCcKHe 1eCTBUA.

UCIIOJIb30BaTh ~ BOINPOCHl ~ KaK  HMCCIIENOBATEIbCKUA  HMHCTPYMEHT
MIO3HAHUS;

MPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJIEHHOMY TUIAHY  OIIBIT,
HECJIOKHBIN  (DU3UYECKUN DKCIIEPUMEHT, HEOOJBIIIOE HCCIICTOBAHUE
(bU3UYECKOTO SBJICHUS;

OIICHMBATh Ha TPUMEHHUMOCThP M JOCTOBEPHOCTh WH(MOPMAIIHIO,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHHUS MJIH SKCIIEPUMCHTA,;
CaMOCTOSITeIbHO  (hOpMYJIUpOBaTh 00OOIIEHUS] W BBIBOJBI IO
pe3ynbTaTaM MpoBEAEHHOTO HAOIIOICHHS, OTIBITA, HCCIIEAOBAHNS;
MPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIee pa3BUTHE (PU3UUECKHUX
MPOIIECCOB, a TaKXKE BBIABUTATH MPEAMNOJIOXKECHUS 00 WX Pa3BUTHH B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSThH PAa3IUYHbIE METObl, THCTPYMEHTHI U 3aMPOCHl MPU TTOUCKE
1 0TOOpe MHGOPMALIMK WM JAHHBIX ¢ YYETOM MPEAJIOKEHHON yueOHOU
busnyeckoit 3a1auu;



aHaJM3UPOBATh, CHUCTEMAaTU3UPOBATh U WUHTEPIIPETUPOBATH
uHGOPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHUS,
CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMy TpeAcTaBICHUS
uHOpMaIMU U WUIIOCTPUPOBATh pelIaeMble 3aJladyd HECIOKHBIMU
CXeMaMmH, lrarpaMmmamMu, HHOU rpa@uKoi 1 1X KOMOUHALIMSIMHU.

KoMMyHMKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHUS:

B X0/ie 00CYX/IeHHs] y4eOHOTO MaTepuaa, pe3yJbTaToB Ja00OpaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOil
TeMbl W BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha PEIICHHUE 3aJayud U
nojjiep>kanue 0J1aroXxenaTeIbHOCTH OOIIECHHUS;

COTIOCTABJISITh CBOM CYXKJICHHUS C CYXACHUAMH JAPYTUX YYaCTHUKOB
Jyanora, 0OHapYyKUBATh PA3JIMUUE U CXOACTBO MO3UIIUIA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX H MUCbMEHHBIX TEKCTAX;
nyOJMYHO TPEJCTaBIATh PE3yJbTAaThl BBIMOJHEHHOTO (DU3NYECKOTO
OMbITa (SKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

MOHMMATh U  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJUBUyaIbHOW pa0OThl TPU PEHICHUH KOHKPETHON (u3nuecKon
IPOOJIEMBI;

NPUHUMATh LEJIM COBMECTHOW JIESITEIbHOCTH, OPTraHU30BHIBATh
JNEUCTBUS TO €€ JIOCTMIXKEHMIO: pachpeAesisiTh pojid, 0o0CyXAaTh
MPOIIECChl U PEe3yJbTaThl COBMECTHOW padOThl, 0000IaTh MHEHHS
HECKOJIBKMX JIIOJICH;

BBITIOJIHATHh CBOIO 4acTh paOOThI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa
M0 CBOEMY HANPABJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUA C APYTUMU
YJl€eHaMU KOMaH/Ibl,

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENEHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHMBeEpcaIbHbIe Y4eOHbIE 1eiicTBUSA

Camoopranu3anus:

BBISIBJIAITH MPOOJEMBbl B  KU3HEHHBIX M  YYEOHBIX CHUTyalMsX,
TpeOYyIOIHMX JUIsl pellIeHUs] PU3NUECKUX 3HAHUI,

OPUEHTUPOBATbCS B PA3IMYHBIX MOAXOAAX MPHUHATUA pEUICHUI
(MHIMBUAYATbHOE, NPUHATHE PELICHUS B IPYIIE, NPUHATUE PELICHUI

TPYIIIOi);



CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pelIeHUs (HU3MUECKON 3a1auu
WIM TUIaHA WCCIEJOBAaHUS C Y4ETOM MMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHUpOBaTh IpeasiaraeMble
BapHUaHTHl PEUICHUN;

JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIHUOHAJIbHbIA MHTEJJIEKT:

JaBaTh AJCKBaTHYI0 OLEHKY CHUTyallud M Ipeiaratb IUIaH €€
WU3MEHEHUS;

OOBSICHATh TNPUYMHBI JIOCTHKEHUS (HEIOCTHXKEHUSI) pe3ysibTaToB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B IEATEILHOCTH (B TOM YHCIIE€ B XOJ BBIIIOJHEHUS
(GU3NYECKOTO MCCIEAOBAHUSA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, U3MEHUBIIMXCS CUTyalluli, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIIOBUM;

CTaBUTb Ce€0s1 Ha MECTO JPYroro 4ejJoBeKa B XOJE CIOpa WU
NUCKYCCUM Ha HAy4YHyK TEMY, IIOHUMAaTb MOTHUBBI, HaMEpPEHUs W
JIOTUKY JpYyIoro;

NPU3HABATh CBOE MPABO HA OLIMOKY NPU pelIEHUU (PU3MYECKUX 3a]ay
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

INPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 9 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMECHHUIA:

UCIIOJIb30BaTh TMOHATHS: CHUCTeMa OTcuéra, MaTepuajibHas TOuKa,
TPaeKToOpHs, OTHOCUTEIBHOCTb MEXaHUYECKOTO JIBUKEHUS,
nedopmanus (ynpyras, IiacTUYecKas), TpeHUE, IIEHTPOCTPEMUTEIIBHOE
YCKOPEHHE, HEBECOMOCTh M MEPErpy3Kd, LEHTP TAKECTH, aOCOIIOTHO
TBEpOE TENO, ILEHTP TSXKECTH TBEPAOrO Tela, pPaBHOBECHE,
MEXaHU4eCKue KoJeOaHusl M BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTaJbHO30PKOCTb,  CHEKTPhl  MCIYCKaHUS H
norjouieHus, anbda, 0eTa- U raMMa-u3iaydeHHs, HU30TOIBI, sAepHAas
DHEPreTHKA,;



pasnuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JIBMKCHHE, PAaBHOYCKOPEHHOE TMPSIMOJMHEHHOE IBIKEHUE, CBOOOTHOE
nmajicHue  Tel, pPaBHOMEpPHOE  JIBIDKEHHE TI0  OKPYKHOCTH,
B3aMMOJICHICTBHE  TEJN, pPEAKTHBHOE JBIDKCHHE, KOJIeOATeIhHOE
JIBWKCHHUE (3aTyXamIllue W BBIHYXKICHHBIE KOJIeOaHUs), pPE30HAHC,
BOJTHOBOC  JIBIDKCHHE,  OTPaXEHHUE  3ByKa,  MNPSIMOJIHHEHHOE
pacmpocTpaHeHHe, OTpaXEHHE U TPEJOMIICHHE CBETa, IOJHOE
BHYTpEHHEE OTPa)XCHHE CBETA, pa3sIoKeHHe OeJoro CBeTa B CIEKTP U
CIIOKEHUE CICKTPAIBHBIX IIBETOB, AWCICPCHS CBETa, CCTECTBEHHAsS
PaINOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa HM3ITYUYCHUs)
MO0 ONHUCAHUI0O UX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (HU3UYCCKUX SABICHUU B
OKpyXaromeM MHupe (B TOM 4Hclie (PU3NYECKHe SBICHUS B IPHUPOJC:
OPWINBBlL W OTJUBBI, JBIKeHHWE TulaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE JBMIXKEHUE >KMBBIX OPraHU3MOB, BOCHPUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEMCMHUYECKHE BOJIHBI, I[yHaMH, 3XO,
[[BETA TEJ, ONTUYECKUE SIBJICHUS B MPUPOJIE, OMOJOTUYECKOE NCHCTBHUE
BUJIMMOTO,  YABTPA(PHUOIIETOBOTO M PEHTICHOBCKOTO HM3Iy4YCHUH,
CCTECTBEHHBI  paJMOAKTHBHBIA  ()OH,  KOCMHUYECKHE  JIY4YH,
PaIMOAKTUBHOE WM3Iy4YeHHWE TPUPOJHBIX MHUHEpAJOB, JCHCTBUE
PAIMOAKTUBHBIX HW3IYyYCHHH Ha OpPraHu3M 4YeJoBeKa), IMpPU ITOM
NEepPeBOUTh  MPAKTUYECKYI0  3a7adyy B  y4yeOHYIO, BBIJCIATH
CYIIIECTBEHHbBIEC CBOMCTBA (TIPU3HAKK) (PU3NUECKUX SBICHUM;
ONMKCHIBATh HW3YYEHHBIC CBOWMCTBA Tel W (UIHYECKHUE SBIICHHUS,
UCITIONIB3YsI (PU3MUYECKHE BEIMYWHBI (CPEIAHSIS M MTHOBEHHAS CKOPOCTh
TeJa TIPU HEPAaBHOMEPHOM JBHKCHUH, YCKOPEHHUE, TTIepeMEIICHUE, MyTh,
yIJ0Basi CKOPOCTh, CWJIA TPEHUSA, CHUJIa YIPYTOCTH, CUJIA TSKECTH,
YCKOPEHHE CBOOOTHOTO MAaJeHHUs, BEC Tea, UMIYJIbC TeJa, WMITYJIbC
CWJIBbI, MEXaHW4eckasi paboTa M MOIIHOCTh, MOTEHIUATbHAS JYHEPTHS
TeJa, MOAHSATOTO HaJl MOBEPXHOCTHIO 3€MIIM, MOTCHITMAIbHAS dHEPTHs
C)KaTOW TIPY)KWHBI, KWHETWYECKas DSHEPrHs, TOJHAs MeXaHWdecKas
DHEprus, MEpHoJ W YacToTa KoJeOaHWi, IJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKa3aTellb MPEIIOMIICHUS
Cpellbl), TPU OINHUCAHWM TPABWIBHO TPAKTOBATH (DHU3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEIUYMH, OOO3HAYCHUS M CAWHHIBI (DU3UIECKUX



BEJIMYMH, HaXOAWUTb (DOPMYJbI, CBS3BIBAIOIIUE JAHHYIO (DHU3HUECKYIO
BEJIMYMHY C JPYTUMU BEIMYUHAMH, CTPOUTH TpadUKH H3YUYEHHBIX
3aBUCUMOCTEN (PM3UUECKUX BEJIIMYUH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3UYECKHUE SIBICHUS WU TIPOIECCHI,
UCIIOJIb3YS 3aKOH COXPAaHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS,
OPUHIUI CYNEPHO3ULUN CUJI, MPUHUUI OTHOCHTENIbHOCTH [ ammies,
3aKk0oHbI HbIOTOHA, 3aKOH COXPAaHEHHS UMITYJIbCA, 3AKOHBI OTPAKEHUS U
IPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAaHEHHUs 3apsSJ0BOrO M MAacCOBOIO
yucenl MpU  SJIEPHBIX pEeakUMsX, MpU 3TOM J1aBaThb CJIOBECHYIO
(GopMyNIUpPOBKY 3aKOHa M  3alUCBhIBaTh €ro  MaTeMaTHYecKoe
BBIPAJKEHUE;

OOBSACHATH (PU3NYECKHUE TMPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJE U B
KOHTEKCT€  CHTyallUd  IPAKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—
3 JOrMYecKux IIaroB C ONOpPOM Ha 2-3 U3Yy4YEHHBIX CBOWCTBA
(bu3MYECKUX SBICHUM, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;
pemarh pacu€THble 3a7auu (OMUpAIONIMEcs Ha CUCTeMy H3 2-3
YpaBHEHUH), UCIHOJb3ysl 3aKOHbI M  (OPMYJIbI, CBSA3BIBAIOLIUE
(¢u3nYecKkue BEIWYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3aJaud
3aKMChIBATh KPAaTKOE YCIOBHE, BBISIBIATH HEJOCTAIONIME WM
U30bITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIIbI, HEOOXOIUMBIE
JUIsL pEelIeHus, MPOBOJAMUTH PAc4y€Tbl M OLEHUBATH PEATMCTHYHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PpEUIUTh MNpPH TMOMOIIH
(bu3NYECKUX METOIOB, UCIIONb3Ysl OMUCAHUE HCCIEAOBAHNUS, BBIACIATh
IIPOBEPSAEMOE TMPEIIOIOKEHNE, OLEHUBATH MPABUIBHOCTD TMOPSIKA
IIPOBEICHHSI MCCIIEJOBAaHUSA, JENaTh BBIBOJbI, HHTEPIPETHPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (PU3MYECKUX SIBICHUN WU
(bu3MYecKuX CBOMCTB TN (M3ydyeHHe BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHUs! PHEPIHH, 3aBUCUMOCTh NEpHUojia KoJeOaHuil mpyKUHHOTO
MasTHHKA OT MacChl rpy3a U )KECTKOCTH NPYKUHBI 1 HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJEOaHUW, MPSMOJIMHEHHOE PaCIpOCTpaHEHUE
CBETa, pasjoKeHue OeIoro cBeTa B CHEKTP, H3YYCHHE CBOMCTB
M300pakKeHHsl B MJIOCKOM 3€pKaJie U CBOMCTB M300payKEHUs MpeIMeTa B
coOuparollel JIMH3e, HaOJI0/IEHUE CIUIONIHBIX U JMHEHYaThIX CIIEKTPOB



U3ITYy4YEHHS): CaMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO
HaOopa 00OpyJIOBaHUS, OMHUCHIBATH XOJ OINBITA U €ro Pe3yJIbTaThl,
(bopMyIMpOBATH BHIBOIBI,

OPOBOJUTh MpU HEOOXOJAMMOCTH CEpUI0 TMPSMBIX HU3MEPEHUH,
OTpeNeNsisi CpelHee 3HAuYeHHE H3MepsAeMON BenMuuHbl ((POKyCcHOE
paccTosiHMEe coOuparolieil JHH3bI), OOOCHOBBIBATH BBIOOp crocoba
u3MepeHus (U3MEpUTEILHOTO MPUoopa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBMKEHMH 0€3 HayalbHOM CKOPOCTH, IEpUOJa
KoJIe0aHU MaTeMaTHYEeCKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaXECHUs CBETa OT yIJia MaJeHHs U YIJia IPEeTOMIICHUS OT yriia
NaJieHNs): TJIAHUPOBATh HCCIEOBAHUE, CAMOCTOSITENIBHO COOMpPATh
YCTaHOBKY, (UKCHpPOBATh pPE3yJbTAaThl MOJYUYEHHOW 3aBUCHMOCTHU
(bu3MYEeCKUX BEJIMYUH B BHUJIE TAOJIUIl U TPapUKOB, JEIaTh BHIBOJBI 110
pe3yibTaTaM UCCIeI0BaHuUs,

IPOBOJUTH KOCBEHHbIE HU3MEpPEHHs (M3UYECKUX BEIMYUH (CpeHsis
CKOpPOCTb M YCKOPEHHE Tejla MpH PaBHOYCKOPEHHOM JABM)KECHHUHU,
YCKOpPEHHE CBOOOAHOIO MaJIeHUs, KECTKOCTh NPYKUHBI, KOADPUIIMEHT
TPEHHS CKOJIBKCHHsI, MEXaHW4ecKasi paboTa W MOIIHOCTh, YacTOTa U
nepuoa KojieOaHWii MaTeMaTH4YeCKOTrO0 W TMPYKUHHOTO MAasTHUKOB,
ONTUYECKAas CHUJa COOMpAIONIeH JIMH3BI, PATUOAKTUBHBIA (POH):
MJIAHUPOBATHh U3MEPEHUSI, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUs, CleAys  MPEIJIOKEHHOW  WHCTPYKIIHH,
BBIYHCIIATh 3HAYEHUE BEJIWYMHBI M aHAJIU3UPOBATh IMOJIYYCHHBIC
pE3yabTaThI C YYETOM 3aJJaHHOW MOTPEITHOCTH U3MEPEHUM;

coONoaTh MpaBuja TEXHUKUM Oe3omacHOCTH TMpu  pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKM HM3YyYEHHBIX (U3HUYECKUX MOJEIIECH:
MaTepuajgbHas TOYKa, aOCOJIOTHO TBEPIOE TEJI0, TOUYCHHbIN UCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIAaHETapHas MOJeNb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OmucaHus (B TOM YHUCIE:
CIUJOMETpP, JATUYUKHU IOJIOKEHUS, PACCTOSIHUS WM YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (oToanmapar, ONTHUYECKHE CBETOBOBI,



CHEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), MCHOJB3YysS 3HAHUSA O
CBOMCTBax (U3MUECKUX SBJICHUH U HeoOxoaumble (usnyeckue
3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M  CXEMAaTUYHbIE PUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOWMCTB, U3MEPUTEIBHBIX npudoOpoB "
TEXHOJOTHUYECKUX TPOIECCOB MpPHU PEIICHUH YYEOHO-TIPAKTHUECKUX
3a/1a4y, ONTUYECKUE CXEMBI ISl MIOCTPOCHUS M300PAKEHUI B IUIOCKOM
3epKaJie 1 cOOMparoe JIUH3E;

NPUBOJUTL TpUMEPHl  (HAXOIUTh HWHPOpMALMIO O TpUMEpax)
IPAKTUYECKOTI0 MCIOJIb30BAHMS (PM3UUYECKUX 3HAHUN B MOBCEJIHEBHOMN
YKU3HH JUIsl oOecrieueHnsi 0€30MacHOCTH MPU O0pallieHuu ¢ npubdopamu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 37J0POBbS U COOJIIO/ICHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUSI B OKPYKAIOLIEH CPELE;
OCYUIECTBJISITh TOUCK HWH(POpMaUU (PU3HUECKOTO COAEpPNKAHUSA B
HNuTtepHeTre, caMocCTOATENIbHO (DOpMynUpys TMOUCKOBBIM  3arpoc,
HaxXOAUTb  IIyTH  ONPENEIICEHHWs  JOCTOBEPHOCTH  IMOJY4YEHHOMN
uH(pOpMAIIMM Ha OCHOBE HMEIOIIUXCS 3HAHUN W JTOMOJHUTEIBHBIX
VICTOYHUKOB;

WCIIOJIb30BaTh TMPU  BBHIMIOJIHEHWHM Y4YEOHBIX 3aJaHUNd  HAy4YHO-
NOMYJISIPHYIO JIUTEPaTypy (HU3MYECKOro ColepKaHUsl, CIPAaBOYHbIC
MaTrepuasibl, pecypcbl cetu  MHTepHer, BiIageTh  NpUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHPOPMALMHM U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
uHPOpPMaIIMU U3 HECKOJBKUX HMCTOYHUKOB (PU3NYECKOTO COAEPIKAHMUA,
nyOJIUYHO MIPEACTABIATH pe3ybTaThI MIPOEKTHOU W1
MCCIIE0BATENBbCKON AEATEIbHOCTH, IPU 3TOM I'PAMOTHO MCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapatr u3yd4aemMoro pasiaena (U3UKA U
COMPOBOXK/IaTh BBICTYIUUICHUE MPE3CHTAIMEH C y4€TOM OCOOCHHOCTEH
ayJIUTOpUH CBEpPCTHUKOB.



TEMATHYECKOE INIAHUPOBAHUE

9 KIIACC
KosnuyectBo 4acos
Ne HauMeHoBaHMe pa3iesioB M TeM JuaekTpoHHble (UG poBHIE)
KonTpoJbHbie IIpakTyeckune
n/m | NMPOrpamMmbl Bcero o0pa3zoBaTesbHbIC PeCypChI
padoThI padoThI
Pa3znesn 1. Mexanunuyeckue siBjIeHUs!
M
11 CXAITCCROC ABIDREHHE 1 10 0 1 https://m.edsoo.ru/CEOGHRGTL
CIocoObI ero omucaHus
1.2 BzaumoneiicTBue Ten 20 https://m.edso0.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHCHHUS 10 0 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazgemy 40
Pa3nen 2. Mexannyeckue KoJieOaHusl U BOJIHBI
2.1 Mexanndeckue KojieOaHust 7 0 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHndeckue BOJIHBL. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Wroro no pazgeny 15
Paznen 3. DieKTPOMArHUTHOE MOJIe H JIEKTPOMATHUTHbIE BOJIHBI
3.1 DUCKTPOMArHHTHOE [0I1C 1 6 0 2 https://m.edsoo.ru/DT98BSEY0
AIIEKTPOMArHUTHBIE BOJIHBI
Wroro no pazgeny 6
Paznen 4. CBeToBble sIBJIEHUSA
4.1 3aKOHBI PacIpOCTPaHEHUs CBeTa 6 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3bI 1 onTHYECcKue NPUOOPHI 3 https://m.edsoo.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

Paznoxenue 0eoro csera B

4.3 3 2 https://m.edsoo.ru/2Z5AHODTO
CIEKTP
Htoro no pazaeny 15
Pa3nen 5. KBanToBbI€ IBJIEHMSI
"
5.1 CHYCKAHNIE 1 HOTIOTette coeta 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
52 CTpoeHne aToMHOTO sijpa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHble peakiyu 7 1 https://m.edsoo.ru/TMMVY9VSFE
Hroro no pazaeny 17
Pa3nen 6. IloBTOPUTEIbHO-00001IAIOIIHIT MOTYJIb
IToBTOpenue u o0obIIeHNE
6.1 cojepkaHus Kypca Gpu3uku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVJISBE
KJ1acc
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB 1O
102 27

[NPOI'PAMME



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

HOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
N Koaun4vecTBOo 4yacon JIeKTPOHHBIE
) JlaTa nudpoBbie
n/ Tema ypoxa KonTpoabHbie IpakTnyeckue bp
Bceero H3Yy4eHUs o0pa3oBaTejibHbIE
n padoThbI padoThbI
pecypchbl
MexaHu4ecKoe JIBIKCHUE. https://m.edsoo.ru/UP3188
1 1 0 0
MarepuanbHas Touka VCD
Cucrema orcuera.
2 OTHOCUTEILHOCTh MEXaHUYECKOTO 1 0 0 https://m.edsoo./UWFL
0Q33T
JIBUKEHUSI
PaBHOMEpHOE IIpsIMONIMHENHHOE https://m.edsoo.ru/E6SRW
3 1 0 0
JIBUKEHUE 0OZKO0
HepaBHoMepHOE NpSIMOJIMHENHOE
4 sKere. Cheliss i 0 0 https://m.edsoo.ru/L043P
A - pen 1 YTGB
MTHOBEHHAs! CKOPOCTh
IIpsimonuHeliHoe
5 1 0 0 https://m.edsoo.ru/8KUY
PaBHOYCKOPEHHOE JIBUKEHUE. WCHEBO0
YckopeHne E—
CKOpOCTh NPSMOJIMHENHOIO
https://m.edsoo.ru/HXCD
6 PaBHOYCKOPEHHOTO JABUKCHUS. 1 0 0
F3ZC8
I'paux cxkopoctu
JlaGopaTopnas paborta
" https://m.edsoo.ru/1IKKIN
7 Ornpeenenre yCKOPEeHUs Tema 1 0 1

IIprU PaBHOYCKOPCHHOM JIBWXXCHUH

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 HaKJIOHHOW ILIOCKOCTH"

CBo6Oomuoe magenue teir. OnbITh

https://m.edsoo.ru/NMQA

8
Ianunes 4GGEOQ
PaBHOMEpHOE ABHXKEHHE IO
9 okpyxHocTu. [lepron u gacrora https://m.edsoo.ru/PVRBI
oOpamenus. JIuneiHas u yrionas DTTH
CKOpPOCTH
10 LleHTpOCTPEMUTENBHOE YCKOPEHUE https://m.eds00.MW/OSLFG
pocTP yErop WFZY
[Tepsrrii 3akoH HeroToHA. BekTop https://m.edsoo0.ru/T4ADTU
11
CHJIBI RL3K
12 Bropoii 3akon HeroToHa. https://m.edso00.ru/5A28N
PaBHoelicTByIOIIAs cUjla GVEV
13 Tperuii 3akon HeroToHa. https://m.edsoo.ru/XPFYG
Cynepno3uiius cui 64RM
14 Penrenue 3a1aq Ha MpUMEHEHUE https://m.edso0.ru/GEM2S
3akoHOB HeroToHa 4HK9
https://m.edsoo.ru/BHBX
15 Cwuna ynpyroctu. 3akoH ['yka XRIJO
16 Pemenue 3amad mo reme «Cuna https://m.edsoo.ru/HML1
YIPYTOCTH» AMN12
Jlaboparopnas paborta
17 «OMPeHEICHIE KECTKOCTI https://m.edsoo.ru/T4PAJ
ped AFV1
MIPY>KUHBDY
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

Pemrenue 3aga4d no reme «Cuina

https://m.edsoo.ru/PJDH2

19
TPEHUSD DCIT
Jlaboparopnas pabora
" https://m.edsoo.ru/C56RD
20 Onpeaenenne kodhduimenTa 8KX8
TPEHUs CKOJIbKEHUS"
Pemenne 3agay mo reme "3aKOHBI
https://m.edsoo.ru/\VVT3T3
21 HrroTona. Cuna ynpyroctu. Cuna
\ 8KBU
TpEHUS
Cuta TSKECTH M 3aKOH
29 https://m.edsoo.ru/MEET
BCEMHUPHOT'O TATOTCHUS. XGF6C
VYckopenue cBOOOTHOTO MaeHUs
Ypoxk-kondepenuus " [Buxenne
93 TE€J BOKPYT I'PaBUTALMOHHOTO https://m.edsoo0.ru/BLGG
nentpa (ConHeyHas cucTeMa). Q9259
lamakTukn"
Pemenue 3anau no reme "Cuia
24 TSOKECTH U 3aKOH BCEMHPHOTO hitps://m.eds00. WAVO2GY
’ P 8YAT
TATOTEHUS
25 [TepBast KocMu4eckasi CKOPOCTb. https://m.edso0.ru/563XR
HesecoMocTh u neperpysku G6ED
PaBHOBeCcue MaTepuallbHON TOUKH.
AOGCOmIOTHO TBEPIOE TEIO.
26 PaBHOBecue TBEpIOrO Tena C https:/jm,eds00.1/AONE
cne TBepa MB459
3aKpeTIEHHON OChIO BpAIllCHUSI.
MowmeHT cunbl. L{eHTp TsxecTn
27 PaBHOBecue mMaTepHasbHONH TOUYKH. 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 TBEPIOE TEIO.
PaBHOBecue TBEpHOTO TENA C
3aKpeIUIEHHOW OCBhIO BpallEHUSI.
MowmenT cuibl. LieHTp TskecTH

WA4SLS

Pemenune 3ama4d no reme "MoMeEHT

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

28
cuibl. Llentp tsxxectn" 205C
H N

OAOTOBKA K KOHIPOILION https://m.edso0.ru/8D7SU

29 paboTe o Teme "MexaHudyeckoe VX5)

nBmkenue. Bzaumonencrsue tea"
KonTtponbHas paboTa 1mo reme
https://m.edsoo.ru/J1BOU

30 "MexaHn4yecKoe IBHIKEHHE. 1YG
Bzanmoneiicteue Ten"

Nmnynsc Tena. Imiyasce CUIIbL.

31 3aKOH COXpaHEHUsI UMITYJIbCA. https://m.edsoo.ru/7P15B
Ynopyroe u Heynpyroe WQD2
B3aMMO/JIENICTBUE

39 Pemenue 3amad mo reme "3akoH https://m.edsoo.ru/LQO6E
COXpaHeHUsI uMIyJsbca" H8F9

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

34 Mexanuueckas pabora u https://m.edsoo.ru/FCOH
MOIITHOCTh VOYXP

35 PaboTa cuiIBI TSKECTH, CHIIEI https://m.edsoo.ru/Y4H20
YIPYTOCTH U CHIIBI TPEHUS MDHI

36 JlaboparopHnas paborta https://m.edso0.ru/609HF

«Omnpenenenne paboOTH CUIIBI

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

TPEHMUsI IPU PABHOMEPHOM
JBUKEHUH TeJla MO
TOPU30HTAIIHON TOBEPXHOCTH

CBs3b 25HEPTHH U paOOTHI.

https://m.edsoo.ru/ZIFB7L

37

[oTeHIMaNbHAs SHEPTHUS] SEF

Kunernueckas sueprus. Teopema https://m.edsoo.ru/WKXL
38 .

0 KUHETUYECKOU 3HEPTruu 7NXVR

3aKOH COXpaHEHUS DHEPTHUH B https://m.edsoo.ru/FMM2
39

MEXaHHKe S69EB
40 JlaGoparopnas padota «3ydenue https://m.edso0.ru/0TVKS8

3aKOHA COXPAaHEHUs DHEPTUN KJXB
41 KonebarenbHOE IBHKEHUE H €TI0 https://m.edso0.ru/3EQ3B

XapaKTEePUCTUKH HBZ3

3aryxatomue KojieOaHus.

https://m.edsoo.ru/I3ZKD
42 Beinyxnennsle konebaHusl.
2M12

Pe3onanc

MaremMaTruuecKkuil 1 Mpy>KMHHBINA https://m.edsoo.ru/071PZ
43

MasITHUKU DM11

Ypok-uccrienoBaHme

«3aBUCUMOCTh TIepro/ia https://m.edsoo.ru/BACAG
44 .

KoJIeOaHUM OT )KECTKOCTHU R4KS

NPY>KUHBI U MacChl Tpy3a»
45 IIpeBpanienue 3Hepruu npu https://m.edsoo.ru/RPN7B

MEXAHNYECKUX KOJCOaHMAX U655
46 JlaGopatopHas pabota https://m.edsoo.ru/FV1Y?2

«OHpeI[eJ'IeHI/IC 9aCTOThI 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

repuoia KojieOaHui Mpy>KMHHOTO

MasATHHUKa»

JlaboparopHnas padota «IIpoBepka
HE3aBUCHUMOCTH Teproia

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

47
KoJIcOaHWH Tpy3a, TOJABEIICHHOTO W8DT
K HUTH, OT MacChI Tpy3a»

Mexanndecknue BoTHBL. CBOMCTBA
https://m.edsoo.ru/QHBQ3
48 MexaHu4ecKux BoJH. [IpoonbHbie
UsxvVv
Y TIOTIEPEYHbBIE BOJHBI
Vpok-KoH(pepeHIUs
" P depein ) https://m.edsoo.ru/6PNOH

49 MexaHnudeckue BOJHBI B TBEPIOM XSIA
tene. CeiicMUYeCKUEe BOJIHBI"

50 3Byk. Pacnipoctpanenue u https://m.edsoo.ru/NTZLR
OTpa’k€HUE 3ByKa XDB5
Ypok-uccnenoBanue

51 a6 IO HCHIE 3ABICHMOCTIL https://m.edso0.ru/SRPRG

8 ’ GZV8
BBICOTHI 3BYKa OT YaCTOTHI

59 I'poMKOCTB 3ByKa U BBICOTA TOHA. https://m.edsoo.ru/AQY3
AKYCTHYECKUIT PE30HAHC HSN3G
VYpoxk-koHpepeHuus "YiapTpass

P deperi PasEy https://m.edsoo.ru/AU3Z0

53 1 NH(]Pa3BYK B IPUPOJIE U

. So7yU
TEXHHUKE
IToaroroBka Kk KOHTPOJBHOU
54 paboTe 1o TeMe "3aKoHBI https://m.edsoo.ru/7YAJA

coxpaHeHus. MexaHndecKue
KOJIe0aHUA U BOJIHBI"

V5TM



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

KonTtponbras paboTa 1mo reme
"3aKOHBI COXpaHEHHUSI.

https://m.edsoo.ru/ZVD7Z

55
Mexannueckue KoiebaHus u 44VH
BOJIHEI"
56 DIIEKTPOMAarHuTHOE TIOJIE. https://m.edsoo.ru/KAKC7
DJIEKTPOMarHUTHbIE BOJTHBI HSCG
57 CBOHCTBA 3JIEKTPOMArHAUTHBIX
BOJIH
Ypok-konpepenmus "lkana
AJICKTPOMArHUTHBIX BOJIH.
https://m.edsoo.ru/7E1J2V
58 Hcnons3oBaHue Y03
JIEKTPOMATHUTHBIX BOJIH IS
COTOBOH cBs3H"
Ypok-uccnenoBanue "M3yuenue
59 CBOMCTB 3JI€KTPOMArHUTHBIX BOJH https://m.edsoo.ru/SHN7B
C MIOMOIILI0 MOOUJIILHOTO SEB4
tenedona"
Pemenue 3agau Ha onpeneneHue
50 https://m.edso0.ru/WIGC
YaCcTOTEI U ,I[J'II/IHBIU 0BOSN
AIEKTPOMATrHUTHON BOJTHBI
DexTpoOMardHuTHas Ipupoaa
61 pC p }5 A https://m.edsoo.ru/ZFGOB
CBeTva. KOPOCTh cBeTa. BomHOBBIE MGEX
CBOMCTBA CBETA -
Hctounuku cBera.
. https://m.edsoo.ru/NLIAD
62 [Ipsamonuneiinoe

pacipoCTpaHCHUC 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

3armenus Connna u JIyHsl

3aKOH OTpakKeHHUS CBETA. 3epKala.

63 p https://m.edsoo.ru/QONU
ellIeHHE 3a/1a4 Ha MPUMEHEHUE KCDOB
3aKOHA OTPaYKEHHUS CBETa
64 [IpenomineHue cera. 3aKoH https://m.edsoo.ru/NF1PZ
IpEJOMIIEHHUS CBETA FEV3
[TonHOE BHYTpEHHEE OTpaKCHUE
65 cBeta. Mcnonb30BaHue MOITHOTO https://m.edsoo.ru/FZ7THV
BHYTPEHHETO OTPAXKCHUS B 6E2W
ONTUYECKUX CBETOBOJAX
JlaGopaTopnas pabora
"UccnenoBanue 3aBUCUMOCTH yriia
https://m.edso00.ru/R800IT
66 MIPEJIOMIICHHS CBETOBOTO JIy4a OT 105
yriia naJeHusl Ha TPaHuIle T
"Bo3ayx-cTekio""
Ypok-koHpepeHIHs
"Hcnonb3oBaHue MOJIHOTO
https://m.edso0.ru/0L9F63
67 BHYTPEHHETO OTPAXKECHUA: ZRU
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBSI3b"
https://m.edso0.ru/ZV702
68 JIun3el. OnTuyeckas cuia JUH3bI
L97F
[Toctpoenne n3o0pakeHnit B https://m.edsoo.ru/MWU2
69
JIMH3aX YHLIN
20 JlaGopatopnas paborta https://m.eds00.ru/3AXTVN

"Onpenenenrie POKyCHOTO

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

PacCCTOSAHUA U ONTHUYECKOM CHUIIBI

coOuparomieii TUH3HI"

71 Ypok-koHpepermus "OnTudeckue https://m.edsoo.ru/KKVR
JIMH30BBIE TPUOOPHI" KOP3D
7 I'na3 kak onTuyeckasl cuctema. https://m.edsoo.ru/KP1AC
3penue 19PW
VYpoxk-koupepennus "JepekTs https://m.edsoo.ru/ZKWL
73
3penus. Kak coxpanuts 3peHue" 3CHI
Paznoxenue Genoro ceera B
72 criextp. OnbiTel HproTOHA. https://m.edsoo.ru/ZPREN
Cro’keHue CIeKTpaJIbHBIX LIBETOB. 4D5V
Jucnepcus csera
JlaGoparopnas padota "OnbITH IO
pasno’KeHHIo Oeoro cBeTa B
https://m.edsoo.ru/E5I8L6
75 CTIEKTP W BOCTIPUATHIO I[BETA TCH
NPEAMETOB MPH UX HAOIIOCHUN
4yepes 1IBETOBbIC PHIbTPHI"
VYpoxk- "B
pOUK MPAKTHEYM “BOIHOBEIC https://m.edsoo.ru/A1F3H
76 CBOWCTBA CBETA: TUCTIEPCUSL, B8Y9
uHTepdhepeHms u audpaxmms”
77 OmpiTel Pesepdopna u https://m.edso0.ru/P922Q
TJIaHeTapHasi MOJIENb aTOMa VFIV
78 IToctynarsl bopa. Monens atoma https://m.edsoo.ru/OBJPH
bopa E0G2
79 Hcnyckanne v oTIoeHne CBEeTa https://m.edsoo.ru/MILRT

atoMoM. KBantsl. JIuneluaTolie

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

CIIEKTPBbI

Ypok-npaktukym "HabmoneHue

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

80
CHEKTPOB HUCITyCKaHUs" W296
. https://m.edso0.ru/22H32J
81 PamnoakTHBHOCTE M €& BUIBI WLM
82 CtpoeHne aTOMHOTO sJIpa. https://m.edsoo.ru/IRVES
Hyxnonnas moaens KOFK
83 PannoaxkTuBHBIE TPEBPALLICHHUS. https://m.edsoo.ru/RA796
H3oTomm! TPSP
84 Pemenue 3amay no reme: https://m.edsoo.ru/WX2H
"PaauoaKkTHBHBIE IpeBpaieHus" QP2S6
https://m.edsoo.ru/WZDJC
85 [lepuox momypacmnana OE87
Vpok-koH(pepeHIIUS
b Pepenu https://m.edso00.ru/X1J400
86 "PagnoakTUBHBIE U3TyY€HHsS B oca
MpUPOJE, MEJUIMHE, TeXHUKE" -
SInepHbie peakuu. 3aKOHBI htps://m.eds00.ru/Y 002
87 COXpaHEeHHsI 3apsI0BOTO U XMk OO' '
MacCOBOTO YHCET
88 DHeprusi CBs31 aTOMHBIX SIJIEP. https://m.edso0.ru/NSTEU
CBsi3b MacChl U DHEPTUHU FIO3
89 Pemrenue 3amad mo reme https://m.edsoo.ru/0D4KH
"AnepuHbie peakuun" LOAT
Peakumu cuHTe3a U JeeHUS Saep. httos://m.edsoo.r/RMBF
90 Hcrounuku sueprun ConHIA U E?N.DY ' '

3BE3N



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

VYpoxk-koupepennus " A neprnas

01 sHeprerTuka. [lelicTBus https://m.edsoo.ru/QTNW
PaaMOAKTUBHBIX U3JIyYEHUH Ha FW90Q
JKUBbIE OPTaHU3MBI"
[ToaroroBka K KOHTPOJIBHOU
aboTe 1o TeMe
92 %,)9 https://m.edsoo0.ru/TBOX
JIEKTPOMArHUTHOE TOJIE. BITUO
DJIEKTPOMarHUTHBIE BOJIHBI.
KBanrtoBrie sBrneHus"
KoHnTponbHas pabora 1o reme
03 "DIEeKTPOMArHUTHOE TTOJIE. https://m.edsoo.ru/5UTJA
DIIEeKTPOMArHUTHBIE BOJHBI. FD6U
KsanroBrie sBieHus"
IToBTOpEeHue, 0000IICHHE.
P B https://m.edsoo0.ru/2GFCL
94 JlaGoparopHbie pabOTHI IO KypCy 101
"B3anmonelicrsue Tea"
[ToBTOpenue, o6obIIeHNE.
95 Pemenue pacyeTHBIX U https://m.edsoo.ru/MMJIN
KauyeCTBEHHBIX 3aJ1a4 110 TEME LZOSQ
"TemnnoBsie mporiecch”
[ToBTOpenue, o6o01IEHHE.
96 Pemrenue pacueTHbIX U https://m.edsoo.ru/H7THK
KauyeCTBEHHBIX 3aJ1a4 110 TEME U30G3
"KII/I TenoBeIX ABUTATENCH"
97 [ToBTOpenue, 06001IEHNE. https://m.edsoo.ru/XP2HR

Pemenue PaCUYCTHBIX U

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

Ka4CCTBCHHBIX 3a4a4 I10 TEMEC

"KILJ snekTpoycTaHoBOK"

[ToBTOpenue, o600IICHHE.

https://m.edsoo.ru/FK30F

98 JlaGopaTopHblie pabOTHI IO KypCy 1 1 NRHX
"CBeTOBBIC SBJICHUS"
[ToBTOpenue, obodmeHune. Paborta
99 " 1 0 https://m.edso0.ru/91XS3
C TEKCTaMHU I10 TEME aK'(')HBI CXDT
COXpaHEHHUsI B MEXaHUKE
IT 000 . Pab
OBTOPEHIE, ODODILETHE. FaboTd https://m.edsoo.ru/L3YKV
100 ¢ Tekctamu 1o teme "Kosebanus u 1 0 INT
BOJIHBI" 11
IToBTrOopenue, o606menue. Pabora
101 e L https://m.edsoo.ru/LG3271
c TCKCTai/II/I o Teme "CBeToBbIC 0 S06
SIBJICHUS
IToBTOpenue, o606menue. Pabora
" https://m.edsoo.ru/W7I1E1
102 ¢ TekcTaMu o teme "KBanroBas u 1 0 6NUS
siaepHast puzuka"
OBUIEE KOJIMYECTBO YACOB 1O 102 27

[NPOI'PAMME



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

MPOBEPSIEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

9 KJIACC
Koz IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOTI'O
NpoBePsIeMOro
o01ero o0pasoBaHms
pe3yJbTara
11 UCIOJIb30BaTh M3YUYCHHBIE IOHATHSA
19 pa3nuyaTh SBICHUS IO ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE
' ¢duzuUecKoe sBICHUE
pacro3HaBaTh NPOSBICHUE N3YUEHHBIX (PU3NUYECKUX SBJICHHI B OKPY’KAIOIIEM MUpPE, B TOM 4HCiIe PU3NUECKUE
13 SBJICHUS B NPHUPOJE, NMPU 3TOM IEPEBOAUTH NMPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIACISTH CYILIECTBEHHbBIE
CBOICTBA (MpU3HAKK) (PU3NIECKUX SBICHUMA
OMKCHIBAaTh H3yYCHHBIE CBOWCTBA TeNl M (U3UYECKHUE SBICHHUSA, HCHOJB3Yys (PU3NYECKHE BEIUYUHBI, NPH
14 OMHMCAaHUU TPABUWIBHO TPAKTOBATh (DM3WYECKHUIA CMBICI HUCIIOJIB3YEMBIX BEJIMYHMH, OO0O3HAUCHUS W E€IUHUIIBI
' (U3MYECKUX BEIWYUH, HAXOAUTh (OPMYJbl, CBS3BIBAIONINE JaHHYI (U3MUECKYI0 BEIWYUHY C JAPYTHUMH
BEJINYMHAMH, CTPOUTH TPaUKH M3YUYEHHBIX 3aBHCUMOCTEH (DU3MUECKHX BEIUYHH
1 XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKUE SIBJICHUS U IIPOLIECCHI, UCIOIb3Ys U3YUEHHbIE 3aKOHBI, IPU 3TOM
> J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allUCBIBATh €0 MaTeMAaTHYECKOE BBIPAKEHUE
OOBACHATH (U3UYECKHUE IPOIECChl M CBOMCTBAa TEJI, B TOM YHCIE€ M B KOHTEKCTE€ CHUTyallUd IPAKTHUKO-
16 OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NMPUYMHHO-CIEICTBEHHbIC CBS3M, CTPOUTH OOBsICHEHHE u3 2 — 3
' JIOTUYECKHUX IIaroB ¢ MOMOINbI0 2 — 3 M3yYEHHBIX CBOMCTBA (PU3MYECKUX SBICHUH, (PU3NUECKUX 3aKOHA HIH
3aKOHOMEPHOCTHU
1.7 pemarh pacu€THBIC 3a1a9n (OTMPAIOIINECS Ha CUCTEMY U3 2 — 3 ypaBHEHUH), HCTIOJIB3YS 3aKOHBI U (hOPMYIIHI,




CBA3BIBAIOIIUC (1)I/I3I/I‘-I€CKI/IC BCIIMYMHLI: HA OCHOBE aHa/IM3a YCJIIOBUA 3aJda4dd 3aIllMCbIBATh KPATKOC YCJIOBHUE,
BBIABJIATHP HCJOCTAOIIUEC HIIHN N30BITOYHBIE JaHHBIC, BBIGI/IpaTL 3aKOHBbI H (bOpMy.HLI, HGO6XOILI/IMLIC JJIA

peuICHusA, MMPOBOAUTH pvaéTbI 1 OLOCHHBATh PCAITUCTUYHOCTD IMOJYYCHHOI'O 3HAYCHUA (I)PI3I/I‘ICCKOI71 BCJIMYMHBI

1.8

pacCiio3HaBaTb HpO6JIGMBI, KOTOPBIC MOXXHO PCIOUTH IIPHU IMOMOIIH (I)I/ISI/I‘IGCKI/IX MCETOJOB, UCITIOJIB3Yys OIMHCAHUC
HUCCIICAOBAHMA, BBIACIIATH IIPOBEPACMOC IPEAINOJIOKECHHUEC, OUCHHBATH MNPaBUJIIBHOCTb IIOPsAAKa IIPOBEACHUS

HUCCIICAOBAHUA, ACJIaTh BBIBOAbI, HHTCPIPCTUPOBATL PC3YJIbTAaThl H8.6J'IIOI[6HI/1ﬁ H OIIbITOB

1.9

IIPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MUECKUX SIBICHUHM WIM (U3NYECKUX CBONCTB TENl: CaMOCTOSTEIbHO
cobupaTh YCTaHOBKY M3 HM30BITOYHOTO Habopa 00OpyAOBaHUS, ONHMCHIBATH XOJI OMNBITA U €ro pPe3yJbTaThl,

(hopMyIUpOBaTH BBIBOJIBI

1.10

IIPOBOJIUTH NPU HEOOXOJUMOCTH CEpUI0 IPSIMBIX M3MEPEHHH, Ompenesss cpeiHee 3HAaueHUEe H3MepseMou
BeMMYMHBl  ((OKYCHOE paccTOSHHE COOHMparomiel JMH3bI), OOOCHOBBIBATH BBIOOp CHOCO0Aa HW3MEpEHHUs

(n3mepuTenpHOTO MPUOOPA)

111

MPOBOJIUTHh HMCCIICIOBAHUE 3aBUCUMOCTEH (DU3WYECKHX BEIWYUH C HCIOJIB30BaHUEM MPSMBIX H3MEPEHUN:
IJIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIIHbHO COOMpPATh yCTAHOBKY, (DMKCHPOBATH PE3yJIbTAThl MOJYYEHHOM

3aBUCHUMOCTH (I)I/ISI/I‘ICCKI/IX BCJIMYUH B BHUIC Ta6J'II/IIlI/I Fpa(bI/IKOB, ACJIaTb BBIBO/IbI IO PE3YyJIbTaTaM HCCJICAOBAHUSA

1.12

OpOBOJUTH KOCBCHHBIC U3MEpPCHUA q)HSI/I‘leCKI/IX BCJINYUH: IJIaHUPOBAThb HU3MEPCHUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYO YCTAHOBKY W BBIIIOJHATHL U3MEPCHHA, CIICAYS HpCI[J'IO)KCHHOﬁ HUHCTPYKI WU, BBIYHUCIIATH

3HAYCHUE BEJINYMHBI U aHAJIU3UPOBATh MOJIy4EHHBIE PE3yIbTAaThl ¢ YYETOM 3aJaHHOW IOTPEITHOCTH U3MEPEHUN

1.13

co0JII01aTh MpaBWiia TEXHUKHU 0€30MacHOCTH pH padoTe ¢ 1a00paTOpHBIM 000pyA0BaHUEM

1.14

pa3indaTb OCHOBHBIC IPHU3HAKN U3YUYCHHBIX (1)I/I3I/IquKI/IX Moueneﬁ: MaTcpuajibHas TOYKa, a0COJIFOTHO TBép,Z[OG
TCJIO, TOYCYHBIN HCTOYHHUK CBCTa, Jy4, TOHKasd JIMH34, IUIaHCTapHasd MOJCJIb aToMa, HYKJIOHHasd MOJCJIb

aTOMHOTO s7pa

1.15

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX

OIMMCaHHA, UCIIOJIb3yA 3HAHUSA O CBOMCTBaxX (bPISI/I'—IeCKI/IX SIBIICHUN U HCO6XO,Z[I/IMLIC (I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU




1.16

HCHOJB30BATh CXEMBI M CXEMAaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHUYECKHX YCTPOMCTB, HU3MEPUTEIBHBIX
MpUOOPOB U TEXHOJOTMYECKHUX MPOLIECCOB MPHU PEIICHUU YUEOHO-TTPAKTUUECKUX 3aJ1a4, ONTUYECKUE CXEMBbI s

MOCTPOCHHUS N300paKEHHU B TUIOCKOM 3€pKajie U COOMpAIOIIe JIMH3E

1.17

MPUBOJNTEL TIPUMEPHl (HaXOAUTh WHPOPMANHIO O MPUMEpax) MPAKTUIECKOTO HCIIOJIb30BaHUS (DU3MUECKH X
3HAaHUM B TIOBCEAHEBHOM KHU3HU Uil oOecredueHuss O€30MacHOCTH NpH oOpamieHuun ¢ npubopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMHU, COXPAHEHHUS 30POBbS U COOJIONCHHS] HOPM SKOJIOTHYECKOTO IMOBEICHUS B

OKpYy’Karollen cpene

1.18

OCYIIECTBISATH MOUCK HHPOpMaLHK PU3HMIECKOT0 COAep KaHus B ceTH MIHTepHET, CaMOCTOsTENBHO (hopMyIupys
TOMCKOBBI 3alpoC, HAXOIWUTh IYTH OINPEIENICHUS JOCTOBEPHOCTU IMOJYy4EeHHOW HWHQOpMAlUd HAa OCHOBE

HMCIOIIHUXCA 3HAHUU U JOITIOJIHUTCIIBHBIX HCTOYHHUKOB

1.19

WCIIOJIB30BAaTh MPHU BBINOJIHEHWH YYEOHBIX 3aJaHU HAyYHO-TIOMYJSIPHYIO JUTEpaTypy (HU3MYEcCKOro
COAEp>KaHUsA, CIPABOYHBIE MaTepuaybl, pecypcbl cetd MHTepHer; Binaners npuéMamMy KOHCIEKTUPOBAHUS

TEKCTa, Mpeoopa3zoBanust HHGOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

cO37aBaTh COOCTBEHHBbIC IHCHMEHHBIE W YCTHBIE COOOIICHHMs Ha OCHOBE HWH(MOpPMANUHU M3 HECKOIBKHX
HUCTOYHUKOB  (U3UYECKOTO  COJepkKaHus, NyOJUYHO TPEACTABIATH  pe3yJbTaTbl MPOSKTHOW WU
HCCIIEIOBATENbCKON N1€SITEIbHOCTH, NMPHU 3TOM TIPaMOTHO HCIIOJb30BaTh HM3YyUYEHHbIH MOHATHUHHBINA amnmapar
M3y4aeMoro paszeina (U3MKH U COTPOBOXK/IATh BHICTYIUICHUE ITPE3eHTAIel C yIETOM 0COOEHHOCTEH ay TuTOpUH

CBCPCTHUKOB

1.21

IIPU BBINIOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAaHUN (PU3NIECKUX MPOIECCOB PACTIPEEATh 00SI3aHHOCTH B
rpynmne B COOTBETCTBUM C IIOCTABICHHBIMHU 3aJayaMH, CICAUTb 33 BBIIOJIHEHHEM ILIaHA JEUCTBUNA U
KOPPEKTHPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBINH BKJAJ B JEATEIBHOCTH T'PYIIHBI, BBICTPAWBATHh

KOMMYHHKATHUBHOC B3aI/IMOI[eI‘/'ICTBI/Ie, poABJIAA T'OTOBHOCTH pPa3pCUIaTh KOH(bJ'H/IKTBI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon Kon
[IpoBepsiembie dIIEMEHTHI COACPIKAHUS
pasnena 3JIEMEHTa
MEXAHWYECKHUE SBJIEHUA
8.1 Mexanunueckoe ABIKeHHe. MarepuanbHas Touka. Cucrema oTrcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBHKCHUS
8.3 PaBHOMepHOE NpsSMOIMHENHOE JBM)KEHHE
8.4 HepasHoMepHOe npsimonnHeliHOe nBuxkeHne. CpeHsAs 1 MTHOBEHHAs! CKOPOCTh Tella IPU
' HEPaBHOMEPHOM JBHKEHHHU
8.5 VYckopenne. PaBHOyCKOpeHHOE TMPSIMOJIMHEHHOE IBIKCHHE
8.6 CBoOonHoe manenue. OnelTel [anmies
8 8.7 PaBHOMepHOE ABMXKEHUE MO OKpY)HOCTH. [lepuoa m wacrora oOpamenus. JluneiiHas u
' yriioBasi CKOpocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 ITepBslii 3akoH HeroTOHA
8.9 BTropoii 3axon HeroToHa
8.10 Tpetuii 3axon HeroToHa
8.11 [IpuHIMIT Cyneprno3uLuu CHUI
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cwuia TpeHHs: CHJ1a TPSHHSI CKOJIBKEHHSI, CUJIa TPSHHSI TTOKOSI, IPYTHE BUIABI TPCHHUS
8.14 Cuna TSDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpeHHE CBOOOIHOTO MaJeHHUs




JBuxxenue mmaner BOokpyr Connma. IlepBas kocmuueckas ckopocTth. HeBecomocts u

8.15
neperpys3Ku

8.16 PaBHOBecue martepuanbHON TOYKH. AOCOIIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEpIOro Tena ¢ 3aKpeIUIEHHON OChbiO BpaumieHus. MoMeHT cuibl. LleHTp

' TSKECTH

8.18 Nmnynec tena. MI3amenenne ummynbsca. MMmynse cumbl

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 PeaktiBHOE nBWKEHUE

8.21 Mexanunueckast paboTa 1 MOIUTHOCTh

8.22 Pabota cun TspkecTH, ynpyroctu, TpeHus. CBs3b S3HEpruu U paboThI

8.23 [loTeHunanbHast SHEPrus Tena, MOIHATOrO HaJ MOBEPXHOCTHIO 3€MIIH

8.24 [loTeHunanbHast SHEPrUs CKATOU MPY>KUHBI

8.25 Kunernueckas sneprus. TeopemMa 0 KMHETHUECKOW SHEPruu

8.26 3aKOH COXpaHEHHs MEXaHWYECKOH 3Hepruu
[IpakTuyeckue padOTHI:
Onpezenenue cpeHel CKOPOCTH CKOJIbKEHUs OpyCKa WIM JBUKEHUS IIAPUKA 10 HAKIOHHOU
miockocTu. Onpenenenne yCKOpeHus Teaa Ipu paBHOYCKOPEHHOM JABHKEHUH 110 HAKJIOHHOM
IJIOCKOCTH.

8.27 HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JIBM)KEHHMHM 0€3

HA4YaJIbHOW CKOPOCTH.

[IpoBepxka runoTessl: €Ciau Npu paBHOYCKOPEHHOM JBM)KEHUU 0€3 HayalbHOW CKOPOCTH MYTH
OTHOCATCA KaK psan HEYETHBIX YuCelsI, TO COOTBETCTBYIOHIHMEC IIPOMEKYTKH BPEMCHH
OJVHAKOBBI.

Hccnenopanue 3aBUCUMOCTH CHITBI TPCHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIbHOI'O JAaBJICHUA.




Onpenenenne kod(pduiueHTa TpeHUS CKOIbXeHUs. OnpenenceHue KECTKOCTH TPYKHUHBI.
Ornpenenenrie pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JABMKCHHUH TeJIa TI0 TOPU30HTATILHOU
noBepxHocTH. OmpeneneHue pabOTHl CWIBI  yOPYrOCTH TIpH  MOABEME Tpy3a C

HUCIIOJIB30BAHHUCM HCIIOABHXXHOI'O M IIOABHXXHOI'O OJI0KOB

dusnyeckyue SBJICHUS B nOpupoac: MpUIMBBI U OTJIHMBBI, ABMKCHUE IIJIAHET ComaeuHoi

8.28 CHUCTEMBI, PEAKTUBHOE JBH)KEHUE KUBBIX OPraHU3MOB
8.29 TexHuuecknue ycTpoHCTBa: CIMAOMETp, AATUMKH MOJIOXKEHUS, PACCTOSHUS U YCKOPEHHS,
' PaKeThl
MEXAHUYECKHUE KOJIEBAHHWA U BOJIHBI
01 Konebarensnoe aBmwxeHue. OCHOBHBIE XapaKTEPHCTUKH KOJeOaHWil: TEpUoJ, 4YacToTa,
' aAMIUTUTY /2
MareMarnueckuii U IPY>KUHHBIA MasTHUKU. [IpeBparieHue sHepruu npu KosiedareabHOM
9.2 JIBIKEHUHU
9.3 3aryxaromue kosnebanus. BeiHykneHHble konebanus. PesonaHc
Mexanuueckue BoiaHbl. CBOMCTBA MEXaHUYECKUX BOJH. [IpogonbHbIe U ONepeyHble BOJHBI.
9.4 JlnvHa BOJIHBI U CKOPOCTH €€ pacnpocTpaHeHMs. MeXxaHHMYecKue BOJHBI B TBEPAOM TeEIe,
CEelCMUYECKHUE BOJIHBI
9.5 3Byk. ['poMKoCTs M BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WNHdpa3Byk u yabTpa3ByK
[IpakTudyeckue pabOTHI:
Omnpenenenne 4acTOTHl M Iepuojia KojaeOaHnii MaTeMaTHIeCKOro MasgTHHKA.
9.7 Omnpenenenre 4acTOTH U epruoa KoIeOaHuil NpyKUHHOTO MasgTHUKA

WccnenoBanue 3aBUCUMOCTH nepuoaa Konebanwmii MOJABCHICHHOTO K HUTHU I'py3a OT IJIMHBI

HUTH. VccrnenoBanue 3aBUCUMOCTH nepuonaa KoieOaHuii NPYXHUHHOI'O MasgTHUKa OT MAaCChI




rpy3a. [IpoBepka HEe3aBHCHMOCTH Nepuoia KoieOaHHil rpys3a, MOJBEIICHHOT0 K HUTH, OT

Macchl Tpy3a U )KECTKOCTH NMPYKUHBL. I3MepeHne yckopeHus: CBOOOTHOTO MMaIeHHS

9.8

dusnueckue SBICHUS B npupoac: BOCIHPHUATHEC 3BYKOB XHWBOTHBIMH, 3CMIICTPACCHHC,

celicMUYeCKUe BOJHBI, IyHaMHU, 9XO0

9.9

Texuuueckue YCTPOfICTBaZ 9X0JIOT, UCIIOJIb30BAHUC YJIbTPAa3BYKa B 6bITy 1 TCXHHUKC

OJIEKTPOMATHUTHOE I[IOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEeKTPOMAarHuTHOE MOJIe. DJIEKTPOMArHuTHBIE BOJHBL. CBOWMCTBA 3JIEKTPOMATHUTHBIX BOJH
10.2 [IIkana 371€KTPOMArHUTHBIX BOJIH
10.3 OnexTpoMarHutHas npupona csera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBa cBeTa
10 104 [TpakTuyeckue pabOTHI:
' N3yueHne CBOICTB 3J€KTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMJIBHOTO TenedoHa
duznueckue sIBJICHUS B IPUPOJIe: OMOIOTHYECKOE ICHCTBUE BUIUMOTO, YIBTPa(HOIETOBOTO
105 Y PEHTI'€HOBCKOTO M3ITy4YCHHUH
10.6 TexHHUUECKUE YCTPOMCTBA: MCIOIB30BAHUE DIIEKTPOMATHUTHBIX BOJIH JUISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicTtouHnku cBeta
11.2 [TpssmonuHeliHOe paclpocTpaHEHUE CBETa
11.3 Otpaxenne ceta. [Imockoe 3epkano. 3aKOH OTpakKeHHs CBETa
11 114 [Ipemomiienne cBera. 3aKoH MpeloMIIeHUsT cBeTa. [loTHOEe BHYTpEeHHEE OTpa)KEHHE CBETa
115 JIunza. Xox nydeit B TuH3E
11.6 OnTHueckas cucreMa (oroanmnapara, MUKPOCKOIA U TEIEeCKONa
11.7 I'ma3 xak ontuyeckas cucreMa. bin3opykocTs U JalbHO30PKOCTh
11.8 Paznoxxenne 6enoro csera B cnekTp. OnbITel HpioToHa. ClojkeHHE CHEKTPAIbHBIX I[BETOB.




Hucnepcus ceeta

[IpakTuueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETOBOI'O JIyda OT yIJia IaeHHs.
W3ydeHne xapakTepHUCTUK H300paKeHNUs MIpeIMeTa B IUIOCKOM 3epKaJe.

HCCHCI{OB&HI/IC 3aBUCHUMOCTH yTJjila MPECIOMIICHHUS CBCTOBOI'O JIyda OT yrIJla IIaJACHHUA Ha

11.9 rpaHULIe «BO3IyX — CTEKIIO».
[Tony4yenne M300paXeHU C MOMOIIBIO COOMPAIOLICH JIMH3HI.
Omnpenenenne (HOKYCHOTO pacCTOSIHUS M ONTUYECKON CHIIBI COOMPAOIICH JTNH3HI.
OMnBITHI 110 Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.
OMNBITHI 1O BOCTIPUATHUIO I[BETA MPEIMETOB MPU WX HAOIIONEHUH 4Yepe3 LBETOBbIC (PUIIBTPHI
11 dusnueckue sBIeHUs B npupone: 3atMeHuss ConHua u JIyHBI, mBeTa TeJ, ONTHYECKUE
10 siBJIeHUs B atMocdepe (1Bet Heba, pedpakius, paayra, MUpax)
11.11 TexHudeckue yCTpOWCTBa: OYKH, TIEPUCKOM, (oToamnmapar, ONTHYECKUE CBETOBObI
KBAHTOBBGIE SBJIEHUA
121 OnbiTel Pezepdopaa u nnanerapuas mosens aroma. Moaens atoma bopa
12.2 Hcnyckanue u nornomeHne csera atoMoM. KBaHnTel. JIuHelWdaTbie CrIeKTpBI
12.3 PannoaktuBHOCTh. Alnb(a, OeTa- U raMMa-u3IIydeHHs
12 124 Crpoenue aromHoro sigpa. Hykionnas mojens aTromHoro sjapa. M3otoms
125 PannoaktuBHbie npeBpamienus. [lepuon momypacnaga aTOMHBIX Sep
12.6 SAnepHble peakuuu. 3aKOHBI COXPAHEHMsI 3apsIOBOTO U MacCOBOI'O YHCEIN
12.7 DHeprus CBA3M aTOMHBIX sijiep. CBsA3b MacChl U SHEPTUU
12.8 Peakuuu cunrtesa u nenenus saep. Mcrounuku sneprun ConHua u 3B€37
12.9 SAnepHas sHepreTuka. J[eiCTBUE palMOAKTUBHBIX M3JIyYEHUN Ha >KUBBIE OPraHU3MBI




[TpakTudeckue pabOTHI:

HaGuroienue CIUIOMIHBIX M JTMHEWYATHIX CHEKTPOB M3ITyUYECHHS.

12.10 HccnenoBanne TpEeKOB: H3MEPEHHE DJHEPTHMU YaCTHUIBI 1O TOPMO3HOMY IyTH (TI0
(dhoTtorpadusim).
W3mepenune paanoaktuBHOro (hoHa
dusnueckue SBJICHUS B IPUPOJE: €CTECTBEHHBIN PaJHOaKTUBHBIA (OH, KOCMHUUYECKHUE JTyYH,
12.11 pallOaKTUBHOE U3JIyYE€HHE MPUPOJHBIX MUHEPAJIOB, AEHCTBUE PAJANOAKTUBHBIX U3Ty4eHUN
Ha OpraHu3M 4YeJloBeKa
12.12 TexHU4eckue ycTpoMCTBa: CHEKTPOCKOI, MHIMBUIYAIbHBIA N0O3UMETpP, Kamepa Buiabcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHON TPOT'PAMMbBI OCHOBHOI'O OBIIETO OGPA3OBAHUS

Kon nposepsiemoro
TpeGoBaHUs

IIpoBepsieMmble TPeGOBaHMS K MPeAMETHBIM pPe3y/JibTaTaM 0230BOI0 YPOBHSI 0CBOEHHs OCHOBHOI
o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

Ilonumanue ponu (GU3MKU B HAy4YHOW KapTUHE MHUPA; C(HOPMUPOBAHHOCTH 0A30BBIX INMPEJCTaBICHUN O
3aKOHOMEPHOH CBSA3M M I103HABAEMOCTH SBJICHHM NPUPOIBI, O POJIU JKCIEpPUMEHTa B (usuke, o
cucteMooOpasyromeil poau (GU3MKH B Pa3BUTHUU €CTECTBEHHBIX HAyK, TEXHMKHM U TEXHOJOrui, 00
ABOJIONUHU (PU3NYECKUX 3HAHUHM U UX POJIM B IIETOCTHON €CTECTBEHHOHAYUYHOW KapTHHE MUpPa, O BKIIAJIE
POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, 00BSICHEHHE MPOLIECCOB OKPYKAIOLIEro

MHUpa, pa3BUTHUC TEXHUKU U TEXHOJIOT UM

3HaHMs O BUJAX MaTepuu (BEHIECTBO U MOJE), O IBHKEHUH KaK CIIOCOOE CyIIeCTBOBaHUS MaTepuu, 00
ATOMHO-MOJICKYJISIDHOM TEOPUU CTPOEHHUS BEIIECTBAa, O (PU3NYECKOW CYIIHOCTU SIBICHHH TPUPOJIBI
(MEXaHMYECKUX, TETUIOBBIX, JJICKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3inyarh SBICHUSA TIO
ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOMHX TaHHOE (PU3UIECKOE
SIBJIICHHE; YMEHHE PAacIO3HABATH MPOSIBICHNUE U3YUYCHHBIX (PU3HUECKUX SIBICHUN B OKPYKAIOIIEM MUPE,

BBIJIETISISL UX CYLIECTBEHHbIEC CBOMCTBA (TMPU3HAKH)

Brnagenne ocHOBaMU MOHSATHIMHOTO ariapara U CUMBOJIMYECKOTO S3bIKa (PM3UKH W HCIIOJIB30BAHUE WX
IUIsSL penieHrs] yd4eOHBIX 3ajad; yMEHHE XapaKTepH30BaTh CBOMCTBA Tell, (PU3MYECKHE SBICHUS U

MIPOIECCHI, MCTIONB3Ysl (QyHIaMEHTAIBHBIE U IMITMPHYECKHUE 3aKOHBI

YMeHue omnuchiBaTh HN3Y4YCHHBIC CBOMCTBA Tell U (1)I/ISI/ILICCKI/IG SAIBJICHU, HCIIOJIB3Yys (I)I/I3I/I‘-ICCKI/IC

BCIINMYHUHBI

BJ'IaI[eHI/Ie OCHOBaMHM METOJOB HAYYHOI'O IO3HAHHUA C y‘léTOM CO6J'I}OI[CHI/I$I IpaBuUJI 0e301macHOro Tpyaa:

HaOmr01eHNe (PU3HMIECKIUX SIBJICHMIA:




YMEHHUE CaMOCTOSITEIbHO COOUPATh HKCIIEPUMEHTAIBHYI0 YCTAHOBKY U3 JaHHOTO Habopa 000py10BaHUs
110 MHCTPYKIIMH, OMUCHIBATH X0/ OIBITAa U 3aMUCHIBATH €T0 PE3yJIbTATHI, (POPMYJIUPOBATH BHIBOBL;
MPOBEACHHUE NMPSMBIX U KOCBEHHBIX H3MEPEHUN (PU3NYECKUX BEIUYMH: YMEHHE IUIAHUPOBATH U3MEPEHUS,
CaMOCTOSITEILHO COOMpPaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY MO MHCTPYKIIMHU, BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI U aHAIU3UPOBATH MTOJYUYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOM MOrPELIHOCTU PE3yJIbTaTOB
U3MEPEHMUI;

MPOBEICHUE  HECIOXHBIX  OJKCIEPUMEHTAJIbHBIX  HCCIENOBAaHW;  CaMOCTOSITETbHO  coOMparh
SKCHEPUMEHTAIBHYIO YCTAHOBKY M IPOBOJAWUTH HCCIEIOBaHUWE 1O WHCTPYKUHUH, IPEACTaBISAThH
MOJIYYEHHBIE 3aBUCUMOCTH (DU3NYECKHUX BEJIUYHMH B BUE TAOJIHIl U TPa(UKOB, yYUTHIBATH OTPEIIHOCTH,

ACJIaTb BBIBOABI IO pE3yJibTaTaM HCCJIICIOBAHUA

ITonuMaHue XapaKTEepHBIX CBOMCTB (pU3MUECKUX MoJeinel (MaTepuanbHas TO4YKa, a0COIIOTHO TBEpHOE
TCJI0, MOACIIN CTPOCHUA Ia30B, )KHI[KOCTCI}'I n TBépIII:IX TCJI, IJIaHETapHad MOJCJIb aTOMa, HYKJIOHHaA

MOACIb aTOMHOI'O ﬂ,upa) 1 YMCHHUC IPUMCHATD UX IJIA 00BsICHEHHUS (1)I/ISI/I‘ICCKI/IX nopoucccoB

YMeHue OOBSICHATH (bHSPI‘IeCKI/IC nOpouccCbl U CBOMCTBaA TCJI, B TOM 4YHUCIJIC MU B KOHTCKCTC CI/ITyaI_II/Iﬁ
MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa, B YaCTHOCTHU, BLIABJIATHL IMPUYUHHO-CICACTBCHHLIC CBA3HU U
CTpOUTDH 00BsCHEHHE C OHOpOfI Ha U3YYCHHBIC CBOMCTBaA (1)I/ISI/ILICCKI/IX SIBJ'ICHI/If/’I, (1)I/ISI/I‘I€CKI/I€ 3aKOHBI,

3aKOHOMEPHOCTHU U MOJCIIN

VYMenue pemarb pacu€rHble 3anauu (Ha 0a3ze 2 — 3 ypaBHEHMil), MCHOJIb3Yys 3aKOHBI U (OPMYIIBL,
CBsI3pIBalONIKE (DU3NUECKHUE BEJIWYMHBI, B YACTHOCTH, 3aMMCHIBATh KPATKOE YCIOBHUE 3a7a4H, BBIABISATH
HEJIOCTaloIue JaHHbIe, BBIOUPATh 3aKOHBI U (HOPMYIIbl, HEOOXOAUMBIE ISl €€ pelleHus, UCIO0JIb30BaATh
CIIPABOYHBIE JIaHHBIE, MPOBOJMUTH PACUYETHl M OIEHUBATh PEATUCTUYHOCTH IOJIYUYEHHOTO 3HAYEHUS
(¢U3MYEeCcKON BEIMYMHBI; YMEHUE ONPENEsITh pa3MEepHOCTh (U3NUYECKON BEIUYUHBI, MOJYYEHHONU IpHU

pEeIICHNHU 3aJa4r

YmMmeHne XapaKTepU30BaTh MPHUHIUIIBI JICI\/’ICTBI/IH TEXHHNYCCKUX yCTpOﬁCTB, B TOM YHCJI€E OBITOBBIX

HpI/I60p0B, U MPOMBIINIJICHHBIX TEXHOJOTMYCCKUX IMPOUCCCOB IO HUX OIMMCAHUIO, MCIIOJb3Yys 3HAHUA O




CBOMCTBaX (PU3MYECKHUX SBJICHUH W HEOOXOAMMBbIE (DU3MUECKHE 3aKOHOMEPHOCTH

10

YMeHHe HCMONb30BaTh 3HAHUS O (U3MUECKUX SBICHHUSAX B MOBCEIHEBHOW >KH3HU I 00ECTICUECHHS
0e30macHOCTH TIpu OOpallleHNH ¢ OBITOBBIMU MPUOOpPAMH U TEXHUYECKUMH YCTPOUCTBAMH, COXPaHEHUS
30pPOBBSl M COOJIIOJICHHUSI HOPM SKOJOTHMYECKOTO IIOBEICHHMS B OKpY’KaIOIIeH cpefe; MOHUMaHHUE
HEOOXOAUMOCTH NPUMEHEHHS JOCTIDKCeHHMH  (U3MKM H  TEXHOJOTHH [UIsi  PalMOHAIBHOTO

NpUpoaAO0IIOJIb30BaHUA

11

OmnbIT TIOMCKa, TpeoOpa3oBaHUs MW MpeAcTaBlieHHs HHopMaruu (U3UYECKOTO COAEpKAHUS C
UCIIOJIb30BaHHEM HH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH; yMEHHE OICHHBATh JIOCTOBEPHOCTH
MOJTy4eHHON MH(OpMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW U JOMOJHHUTEIbHBIX MCTOYHHKOB; YMEHUE
WCIIONb30BaTh NPHU BBINOJHEHUH YYEOHBIX 3aJaHU HAy4YHO-TIOMYJSIPHYIO JIUTEPATypy (PU3HMUIECKOro
colep)KaHus, CIpaBOYHBIE MarepHuanbl, pecypchbl cetn HTepHeT; BianeHue O0a30BbHIMHU HaBBIKAMU
npeoOpazoBaHus HHPOPMAILIMH U3 OJHON 3HAKOBON CUCTEMBI B IPYTYI0; YMEHHUE CO3AaBaTh COOCTBEHHBIE

IMUCbMCHHBIC U YCTHBIC COO6H_I6HI/I$[ Ha OCHOBC I/IH(bOpMaLII/II/I N3 HCCKOJIBKNX HMCTOYHHUKOB




NEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'3 10 ®U3UKE

Kon

IIpoBepsieMbIi 3JIeMEHT COMEPIKAHUSA

1

MEXAHUWYECKHUE ABJIEHUA

11

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCUTENBHOCTD JABHXKEHUS

1.2

PaBHOMepHOE M HepaBHOMepHOe nBmxeHue. CpenHss ckopocTs. DopMyrna I BBIYMCICHUS CpelHeil ckopoctH: V = S/t

1.3

PaBHOMepHOE mpsAMONIMHENHOE NBUXKEHHUE. 3aBUCUMOCTb KOOPAMHATHI Tejla OT BPEMEHHU B ClIydyae pPaBHOMEPHOTO
NPSIMOJIMHEHHOTO JIBUXKEHUSA:

x(f)=x,+vt

I'padukn 3aBUCHMOCTH OT BpPEMEHM JUIsl NMPOEKLUHUHM CKOPOCTH, MPOEKLIMH MEepeMEelIeHUs, IMyTH, KOOPAMHATHI NpPHU
PaBHOMEPHOM IIPAMOJIIMHEWHOM JBUKEHUU

14

3aBUCHMOCTh KOOPpAWHATHI TCJIa OT BPEMCHHU B CJIyda€ PaBHOYCKOPCHHOI'O HpﬂMOHHHCﬁHOFO JABHKCHUA:

Sy(f)=vp = f+a*

t‘-"'l "t

@opMybl UId IPOEKUUM IEPEMEIIECHUs, IPOEKIUH CKOPOCTH U IPOCKIUH YCKOPEHHUSA IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBUKCHHUM:

#2
s, (D=vy,t+a,- 5

U.\'U) =Upy T4, Z,




I'paduku 3aBUCHMOCTH OT BpPEMEHH ISl HPOCKIUU YCKOPEHHS, MPOEKIHH CKOPOCTH, MPOEKIUU IepeMeIleHus,

KOOpJMHATHI IPU PAaBHOYCKOPEHHOM NPSIMOJIMHENMHOM JBH)KEHUU

15

CBoOoanoe nagenue. Gopmyibl, ONMHUCHIBAIONINE CBOOOIHOE IMaJIEHUE Teja MO0 BEPTHKaIW (ABMXKEHUE Tela BHU3 WIH

BBEpPX OTHOCHUTEJIBHO MOBEPXHOCTU 3eMiiH). 'paduku 3aBUCUMOCTH OT BPEMEHU ISl MPOEKIUU yCKOPEHUS, IPOEKIIUU

CKOPOCTH U KOOPpAHWHATHI IIpU CBO6OI[HOM naaCHUu Tejia 1o BEPTHUKAIIU

1.6

CkopocTh paBHOMEPHOTO JABHMXKEHUSI TeJla 0 OKpY>KHOCTU. HarnpasieHnue ckopocTu.
dopwmyia 11l BBIYUCICHUS! CKOPOCTHU Yepe3 paJaryC OKPYKHOCTH U MIEPHUOJT 0OpaIeHuUs:
p = 2R
T

LenTtpoctpemurenbHoe yckopeHue. HampaBieHHe LEHTPOCTPEMUTEIBHOIO YCKOPEHHUS.

YCKOpEHHSL:

®opmyiia, CBSA3bIBAIOIIAS IEPUO U YACTOTY OOpaIEeHUs:

Vo= ?

(DopMyna JJIs1 BBIYMCIICHU S

1.7

Macca. IlnoTHOCTB BCIICCTBA. (DOpMy.]'Ia JJIsA BBIYMCICHHA IINIOTHOCTH:

_m

V

1.8

Cuna — BekTopHas ¢usndeckas BenmnunHa. CIIOKEHUE CHIT




1.9

SBnenne mnepuuu. llepseiii 3akoH HeroToHa

Bropoii 3akon HproToHa:

—

1.10 F=m-a
CoHarpaBIeHHOCTh BEKTOpPa YCKOPEHHUS Tella M BEeKTOpa CHJIbI, IEHCTBYIOIIEH Ha Telo
Bzaunmoneiictue Ten. Tperuii 3akoH HeroTOHA:!
F, 4 =-F,
21 12
1.11 -
Tpenue mokost ¥ TpeHue CKoIbxkeHuss. Gopmyina uIsi BEIYUCICHHS MOIYJISI CUIIBI TPEHHS CKOJIbKEHUS:
F_=pn-N
byl
1.12
Hedopmanus tena. Ynpyrue u Heynpyrue nedopmanuu. 3akoH ynpyrod nedopmanuu (3akoH ['yka):
F=k-Al
1.13
BcemupHoe Tsrorenue. 3akOH BCEMUPHOIO TSATOTEHHS:
my - M,
F = G - 1—_“'
R
1.14

Cuna TsoxecTd. YCKOpeHHe CBOOOTHOTO MaJIeHHUS.
dopmyna 1uIst BRIYUCICHUS CHIIBI TSDKECTH BOIM3H nmoBepxHocTH 3emun: F = mg.

Jsuxenue nanet Bokpyr Comnnna. Ilepasi kocmudeckass ckopoctb. HeBecoMocTs U meperpysku




NmMmnynec Tena — BeKTopHas pu3nuecKas BeINYMHa.

1.15 P=mi

Nmnynec cucteMsl Ten. 3MeHeHue nuMmnyibca. IMIyasc CHITbI

3aKOH COXpaHEHUS MUMIYJIbCA ISl 3aMKHYTOM CHCTEMBI TEI:
1.16 D=nyUy +m, U, =const

PeakTuBHOE IBMKECHHUE

Mexannyeckasi pabora. @opmyna Al BEIYUCICHUS PaOOThl CHJIBL:
A=Fscoso

Mexanuueckass MOIIIHOCTb:
1.17

nv=2
r

Kunernueckas u NOTCHIHAJIbHAA SHCPIUA. CDopMyna JJIsA BBIYHCIICHUA KUHETHYSCKOM OHCPIUu:

HEJE
Ep=—-

118 Teopema o knHETHYECKOM d3HEPTUH. DOpMyra IJ1d BEIYUCIEHUS TOTEHIIUAIBHON YHEPTUHN TeNa, HOTHITOTO
' Ha 3eMiéii:

E,=mgh

1.19 MexaHuueckass SHEprus:




E=EE+EP

3aKOH COXpaHEeHHS MeXaHW4IeCKOoi sHepruu. PopMmyiia s 3aK0Ha COXPAHCHHSI MEXaHUYECKOI YHEPTUU B OTCYTCTBUE
cun Tpenus: E = const.

[IpeBpamieHrie MEXaHUYECKOM SHEPruu NPU HAJTUYMH CHJIBI TPEHHSL.

1.20

ITpocThie MEXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peruar. Moment cuisl; M - Fl.

VYcnoBue paBHOBecHs phlyara:
M, +M, +..=0
[TonBwxkHBI 1 HemoABWKHBIN 0soku. KIT/ mpocThIX MEeXaHW3MOB,

n= Anonesnas
A‘S&I]_‘MHH

121

JaBnenue TBEPIOrO TENa.

@dopmyna A BBIYHACICHUS AABJICHUS TBEPAOIrO Telna:

_F
P==-

Hasnenne ra3za. AtmMochepHoe JaBIcHHE.
rHHpOCTaTI/IquKOG JaBJICHUEC BHYTPH XXUJAKOCTH.

(I)OpMYJ'Ia JJI BBIYUCIICHUA JaBJICHUA BHYTPU X XUAKOCTH:

p=pgh+p_,

1.22

3akon Ilackans. ['mapaBnudeckuii mpecc




3akoH Apxumena. @opmyrna s ONpeJETCHHUS BBITAJKUBAIOIICH CHUJIbI, JACHCTBYIONIEH Ha TENO, MOTPYyXEHHOE B

KUAKOCTDb MJIM I'a3:

1.23 -
F Apm. T PE v
VYcnosue ruiaBaHus tena. [lnaBaHue cynoB U BO3AyXOIUIaBaHHE
Mexanuueckue KosebaHus. AMIUIUTYa, MEPUOJ M 4YacToTa KojebaHuil. PopMyiia, CBA3BIBAIOIIAs YACTOTY M MEPHOL
Kosie0aHMii:
1.24
v = 1
T
1.25 MaremaTnueckuii 1 Npy>KUHHBINA MasTHUKH. [IpeBpalieHne sHepruu mpu KosebdaTeabHOM IBHKECHUU
1.26 3aryxaromue kojeOaHus. BeiHyxneHHble kKonebaHus. Pe3oHaHc
Mexanunueckue BosHbL. [IpomonbHble M nONepeyHble BOJIHBL JIJTMHA BOJHBI M CKOPOCTh PACIPOCTPAHEHUS BOJHBI:
1.27 h=v-T
1.28 3ByK. 'poMKOCTB 1 BBICOTA 3ByKa. OTpaskeHHe 3ByKOBOM BOJIHBI HAa T'paHuIle ABYX cpea. MHppa3Byk u yabTpa3ByK
IIpaxmuueckue pabomui
W3mepenune cpeaHeidl IJIIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; >KECTKOCTH TPYXHUHBI; KOd(DPHUIMEHTa TpeHus
CKOJIBXKEHUS; pabOThI CHIIBI TPEHHUS, CUJIBI YIPYTOCTH; CpEIHEH CKOPOCTH JBMKEHUS OpyCKa MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka IpH JIBMKEHMM IO HAKJIOHHOW IUIOCKOCTH; 4acTOThl M IepuoAa KojebdaHul MaTeMaTHYeCKOro
1.99 MasTHHKA; YaCTOTHI U MepHoaa KoJIeOaHUH MPYXKMHHOTO MasiTHUKA; MOMEHTA CHJIBI, AEMCTBYIOIIEro Ha phIuar; paboThl

CHJIbI yIPYTOCTH TIPH MOIBEME IPy3a C MOMOIIBI0 HETOJABMIKHOTO 0JIOKA; pabOThI CHJIBI YIIPYTOCTH MPH OABEME Ipy3a C
IIOMOIIIBIO MMOABMKHOTO OJIOKA.

HccrenoBanrue 3aBUCHMMOCTH apXHMEJIOBOW CHIIBI OT 00bEMa MOTPYKEHHOW YAaCTH TeJla U OT IUIOTHOCTH JKUJIKOCTH;
HE3aBHCHUMOCTH BBITATKUBAIONIEH CHJIBI OT MACChI TeJIa; CUJIbI TPEHUS CKOJIBKCHHS OT CHJIbI HOPMAJILHOTO TaBJICHHS U OT

poJga NOBECPXHOCTHU,; CUJIbI YIIPYT'OCTH, BOSHI/IKaIOH_Ieﬁ B IIPYXHWHC, OT CTCIICHU ,[[G(I)OpMaL[I/II/I TIPYKUHBI; YCKOPCHUA 6pyCI<a




OT yIJla HakKJIOHA HaIpaBJSAIONIeH; meprona (4acToThl) KOeOaHWil HUTSAHOTO MAasTHHUKA OT UIMHBI HUTH; MEepuoaa
KoJIeOaHUM MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U >KECTKOCTH MPYKUHBI, UCCIIEIOBAaHNE HE3aBUCUMOCTH NEpHoaa

KoJIeOaHUI HUTSHOTO MasTHHUKA OT Macchl Ipy3a. [IpoBepka yciaoBus paBHOBECHs phlyara

QDuszuueckue s61eHUs 8 npupode: TPUMEPHl IBUKEHUS C PA3JIUYHBIMU CKOPOCTSIMH B >KMBOW W HEXHBOW HpHUPOJE,

I[CI\/JICTBI/IG CHUJIbI TPCHUS B IIPUPOAC U TCXHUKE, ITPUIIHUBLI 1 OTJINBLI, ABUKCHHUC IIJIAHCT ConHeuHoM CUCTCEMBbI, pCAKTHUBHOC

1.30 JBUKEHUE >KMBBIX OpPraHU3MOB, pblYaru B TeJle 4YeJIOBEeKa, BIMSHHE aTMOC(EpHOro HaBiCHUS HA KUBOH OpraHu3M,
IUIaBaHUE PbIO, BOCHIPUSATHE 3BYKOB XMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKHE BOJHBI, I[yHaAMH, 3XO
Texnuueckue ycmpoticmea: CHUIAOMETpP, NaTUUKH IOJIOXKEHHsI, PACCTOSHUSA U YCKOPEHHsI, JTUHAMOMETp, MOAIIUIHUKH,
131 pakeThl, pblYar, MOABM)KHBIH M HENOJIBMXKHBIM OJIOKHM, HAKJIOHHAs IUIOCKOCTb, IIPOCTbIE MEXaHHU3MBbI B OBITY,
' cooluiaronmecs cocyabl, YCTPONCTBO BOJOIPOBOJA, T'MAPABIMYECKUN IIpecc, MaHOMETp, OapomeTp, BBICOTOMED,
MOPILIHEBOH HAcoC, apeoMeTp, IXOJIOT, UCIOIb30BAHUE YIbTPa3BYKa B OBITY U TEXHHUKE
2 TEIUIOBBIE SABJIEHWA
21 OCHOBHBIE TOJIOXKEHUS MOJEKYJIIPHO-KUHETHUECKOH TEOpHHM CTPOEHHus BemiecTBa. Monenu TBEPAOro, >KUIKOTO H
' ra3zo00pa3HOro COCTOsIHMI BemecTBa. Kpuctammmiyeckue u aMopdHbIE Tea
2.2 JIBr>keHHe 4acTul BemecTBa. CBA3b CKOPOCTH ABMKEHHS YacTUI] ¢ TeMmmepaTypoil. bpoyHoBckoe aBmxeHue, nupdysus
2.3 CMmaunBaHUE U KalWUIAPHBIE SBICHUS
2.4 TennoBoe pacuupeHue u cxxatue
2.5 TennoBoe paBHOBecHE
2.6 Buytpennsis sHeprusa. Pabora m Teruonepenada Kak crocoObl U3MEHEHUS! BHYTPEHHEW SHEPruu
2.7 Bunpl Temmonepenaun: TEIUIONPOBOAHOCTh, KOHBEKIUS, H3IydCHHUE
HarpeBanue u oxnaxjaenue tesn. KonudecTBo TEInoThl. Y enbHas TEMIOEMKOCTS!
28 O=cam(t,—t,)




3aKOH COXpaHEHMs SHEPTUU B TEIUIOBBIX IMpOLECcCcaX. YpaBHEHUE TEIUIOBOTO OajaHca:

29 0+ +..=0
Ucnapenue u xoHaeHcanus. V3meHeHue BHYTpEHHEW HSHEPruU B IMpOIIECCEe HUCMapeHHusi U KoHJeHcauuu. Kunenuwe
2.10 KHUAKOCTU. Y AenbHas TeIoTa mapoodpaszosanus: L = Q/m
211 BrnaxnocTts BO3myxa
[InaBnenue u kpucrannuzanus. MI3aMeHeHne BHYTpeHHEH YHEPT UM NIPU TUTABJICHUH M KPUCTAJUIU3AalMU. Y IebHas TeTUIoTa
IUIABJIEHUS:
2.12 . o
m
913 BHyTpeHHsIsI S9HEPTHsI CrOpaHus TOTUTMBA. Y JeIbHAs TEIUIOTa CropaHus Tormiusa: q = Q/m
2.14 [Tpuntumner padoThl TeruoBbix Asurateneit. KIIJl temmoBoro asurarens
Ipaxmuueckue pabomol
H3mepenne yaenbpHON TEMI0EMKOCTH METATIIINYECKOTO IUINHPA; KOJTUYECTBA TETJIOTHI, MOJYYEeHHOT'O BOJIO KOMHATHOM
215 TeMIepaTypbl (UKCUPOBAHHOW MAacChl, B KOTOPYIO ONYIIEH HArpeThld MUIMHAP, KOJIWYECTBA TEIUIOTHI, OTJaHHOTO
' HArpeThIM IUIUHAPOM, TOCJIE OMYCKaHUS €T0 B BOJY KOMHATHOUW TeMIIepaTypbl; OTHOCHUTEIILHOW BIIAYKHOCTH BO3/yXa;
YIeTbHOW TETUIOTHI TJIABIICHUS JbJa. VcciienoBanre n3MEHEHUS TeMIIEPaTyphl BOJBI MPH PA3TUYHBIX YCIOBHIX; SIBICHUS
TEMI000MeHa MPU CMEIIMBAHNUH XOJIOJHON U rOpsYeii BOJIBI; Tpollecca UCTIapeHUSs
216 Qusuueckue sA61eHUs 8 NpUpoOe. TIOBEPXHOCTHOE HATSKEHHUE U KaTWJUISIPHBIC SIBJICHUSI B IPUPOJIE, KPUCTAILIIBI B IIPUPO/IL,

nsnyuenue ColHIa, 3aMep3aHne BOAOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCH, TYMaHa, UHes, CHeTa




Texnuueckue ycmpoucmea: KaNWUISIPbl, NMPUMEPHl HCIOJIb30BAaHUSA KPUCTAIIOB, XUIKOCTHBI TEPMOMETp, JATUUK

2.17 TeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB, THUTPOMETpPHI, IICUXpPOMETp, MapoBas TypOuWHa, IBUTATEIb
BHYTPEHHETO CTOpaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onektpuzanus Ten. /[Ba BUma 3MEKTPUUYECKUX 3apsi/IOB
3.2 BzaumopeiicTBue 3apsikeHHBIX Tell. 3akoH Kymona
3.3 3aKOH COXpaHEHHUs JICKTPUUECKOro 3apsiga
34 Dnekrpudeckoe noiyie. Hanpsk€HHOCTH dieKTpUUecKoro moiist. [IpuHIMN cynepro3uiuu 3MeKTpUYecKuxX moseh (Ha
' Ka4eCTBEHHOM YPOBHE)
35 Hocutenu snekrpuueckux 3apsaaoB. JlelicTBUE 3JIEKTPUUECKOrO MOJs Ha 3jieKTpuueckue 3apsanabl. [IpoBogHukH u
' JIDIICKTPUKHU
[TocTostHHBIN daekTpudeckuii TOk. [lelicTBus snektpudeckoro toka. Cuna Toka. Hanpspkenue.
I=q/t,U=Aq
3.6 '
DNEeKTPUYECKOe COMPOTUBIIEHUE. Y IeTbHOE 3JEKTPUIECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma [yt ydacTka anekrpudeckoit nenu: | = U/R
[TocnenoBarensHOe COEAMHEHHE MPOBOTHUKOB:
e TT—TT ATT - —R L
. I,=I,: U=U;+U,: R=R +R,

HapaJ'IJ'ICJ'II:HOC COCAMHCHUC IMPOBOAHHUKOB PABHOI'O COIIPOTUBJICHUSA:




U=UpI=+1;R=".

CMelmanHbIe COCaUHEHUS IIPOBOJJHHUKOB

Pab6ora n momntHOCTB AekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akoH /oy — Jlenna:
311 g=I *.R-t
3.12 OmnbIT Opcrena. MarauTHoe nosie NpssMOro MpOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOW MHIyKLUU
3.13 MarsuTtHoe 1oJie NMOCTOSIHHOTO MarHuTa. B3ammojeicTBue MOCTOSHHBIX MarHUTOB
3.14 JlelicTBME€ MarHUTHOTO M10JI HA IPOBOJHUK C TOKOM
3.15 Onbitel Dapanes. SABnenue snexTpomarHuTHOW uHAykuuu. [Ipaswio Jlenuna
IIpakmuueckue pabomol
W3mepenne 31eKTpUYECKOro COMPOTHUBIIEHHSI PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOr0 TOKa; PabOThl 3JIEKTPUUYECKOTO
TOKa.
316 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B NMPOBOJAHHUKE (PE3UCTOPHI, JAMIIOYKA), OT HAINpPSDKEHUS Ha
' KOHIIaX MPOBOJHUKA; 3aBUCHUMOCTH COIPOTHUBIIEHUS OT JJMHBI NPOBOJHUKA, IUIOLIAAU €ro IMONEPEeYHOr0 CEUEHHUs U
YAEIBHOIO CONPOTUBIICHUS.
[IpoBepka mpaBuia JIsl 3JIEKTPUUECKOT0 HAMPSHKEHHS IIPH TIOCJIEI0BATEIbHOM COSIUHEHNH MTPOBOAHUKOB; MPABHJIIA JUIs
CHJIBI JIEKTPHUYECKOTO TOKA MPH MapauleIbHOM COEIMHEHUH MPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
317 Duzuueckue sA61€HU 8 npUpooe: FINEKTPUUIECKUE ABICHUS B aTMOC(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
' noJie 3emiiu, Apei¢ NoICoB, poJib MATHUTHOTO TOJISL IS KU3HHU Ha 3eMile, OJIIPHOE CUSHUE
3.18 Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CYETUYMK DIIEKTPUYECKON DHEPIrud,




3JIEKTPOOCBETUTENIbHBIE NMPUOOPHI, HArpeBaTelbHbIE AIEKTPONPUOOPH (IPUMEPBI), SIEKTPUUECKUE MPEIOXPAHUTEINH,

QJICKTPOMArHuT, 3JICKTPOABUIATE/Ib ITIOCTOSHHOTO TOKa, rCHEPATOP IOCTOAHHOI'O TOKA

3.19 DnexTpoMarHuTHeIe BONHBL. [lIkana 37eKTpOMarHUTHBIX BOJH
3.20 JlygeBas mozmenb cBeta. IIpsMonmHEHOE paclpoCTpaHCHHE CBETa
3.21 3akoH oTpakeHus cBera. Ilnockoe 3epkaino
3.22 IIpenomnenue cBeta. 3aKOH MPEJIOMIICHHUS CBETa
3.23 JHucrepcust cBeta
3.24 JIunza. Xox nyueii B tuH3e. DOKyCcHOE paccTosiHUE JIMH3bI. OnTryeckas cuia tuH3b: D = 1/F
3.25 I'ma3 xak ontuyeckas cuctema. Onruyeckue npudOpsI
IIpakmuueckue pabomoi
N3Mmepenne onTHYeCKOW CHIIBI COOMparomied JWH3BI; (POKYCHOTO pacCTOSHUS cOoOMparome JUH3bI (110 CBOWCTBY
paBEHCTBa pa3MepoB MpeAMeTa U U300paKeHHsI, KOT/1a MPEeIMET PacloIokKeH B TBOHHOM (pokyce), moKa3aTessi IpesIoMIICHUs
3.26 | crekina.
HccnenoBanue cBoicTBa M300pa)K€HUs, MOJIYUYEHHOTO C IMOMOIIBIO COOMpAromeld JTHH3bI, U3MEHEHHS (DOKYCHOTO
pacCTOSTHUS JBYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJla IPEJIOMIIEHUS CBETOBOTO Jyda OT yIJia MaJeHUs Ha TPAHUIIE «BO3TYX
— CTEKJIO»
3.7 Quszuueckue s6nenus 6 npupoode: 3atMeHuss Connua u JlyHsl, iBeTa Tel, ONTHYECKHE sIBIIEHUS B aTMoc(epe (uBeT Hea,
pedpakmus, pagyra, MEpax)
3.28 Texunuueckue ycmpoicmea: OYKH, TIEPUCKOI, (OTOANIapaT, ONTHIECKHE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1 PannoaktuBHOCTh. Anbda-, O6eta-, ramMma-u3nydeHusi. Peakiuu anbda-u Oeta-pacnaga
4.2 OmnbiTel Pesepdopna no paccesuuto anbga-yactuil. IlnanerapHas mMoaenb atoma
4.3 CocraB aromHoTO sigpa. M3oTomsl




4.4

[lepron momypacnazna aTOMHBIX sIep

4.5 SnepHble peakiuu. 3aKOHbl COXPaHEHHUs 3apsIOBOIO U MacCOBOIO 4MCE

46 Quzuueckue sA61eHUs 8 NpUpooe. ECTECTBEHHBIN PaANOAKTUBHBIA (OH, KOCMUYECKHE JTyUH, PAAHOAKTUBHOE U3ITyUCHUE
' MIPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAINOAKTUBHBIX U31y4YeHUN Ha OpraHu3M 4eloBeKa

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIAMBUAYaAIbHBIA J103UMETp, Kamepa BuibcoHa, simepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®dusuka. 9 kinacc. bazoBrlif ypoBeHb. YUeOHHUK

Astop: Ilepsimikun Y. M., I'ytauk E. M., UBanos A. U. n np. ®OII:
1.1.2.6.1.1.3.; Ilpunoxenwue 1. Knacc: 9 k1. YMK: ®uzuka. [lepsimkun Y. M.
- UBanos A. U. (7-9). I'ox uzganms: 2025.

METOINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

9 KJIACC

1. ®usnka. 9 kinacc. ba3zoBsiii ypoBeHs. Yuebuuk. Aptop: [lepoimkun U. M.,
I'yrauk E. M., UBanoB A. 1. u np. YMK: ®usuka. I[lepsimkun 1. M. -
Nanos A. U. (7-9). I'on uznanus: 2025.

2. B.1.Jlykamuk. CoopHUK 3a71a4 110 ¢usuke. /-9 kinacc. M.:

[Tpocsemnienue,2025.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

[udposoit O6pazoBarenbHbIi KOHTEHT



