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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no (usuke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs COCTaBJICHA
Ha OCHOBE MOJIOKEHUM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBatenbHON mporpammel, npeacrasieHHbx B DI'OC 00O, a taxxke ¢
yuaétoM (pemepanpHOM pabouel mporpaMMbl BocuTaHus U KoHIlenuu mpenoaaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxanue mnporpaMmbl 1Mo (U3MKE HampaBlieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIUMXCS U OPraHU3alUI0 U3YYeHUS! (PU3MKU
Ha JIeSITEIbHOCTHOM OocHOBEe. B mporpamme mo (pU3MKE Y4YWUTHIBAIOTCS BO3MOKHOCTH
yaeOHOTO mpenMera B peanusammu TpeboBanmii PI'OC OOO Kk mMmIaHUPYEMBIM
JUYHOCTHBIM M METAaNpeIMETHBIM pe3yJibTaTaM OOYUYEHHsI, a TaKKe MEKIIPEIMETHbIC
CBSI3M E€CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHUs.

[Iporpamma no (pu3MKe yCTaHABIMBAET paclpeiesieHHe y4eOHOro marepuania Io
rogaM oOyueHus (MO Kiaccam), MOpeiaraerT MNPUMEPHYI IOCIEI0BATEIbHOCTh
M3Y4YEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOTO COJIEPKAHUA U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOLIA
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIOIIUM [l €CTECTBEHHOHAYUYHBIX YYEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHU,
M3y4aeMbIX XUMHEH, OUoJIoTHell, acTpoHOMUEH W (u3ndeckoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpa, NpeNoCcTaBisieT HauOosee SICHbIe
oOpa3lbl MPUMEHEHUsT HAyYHOrO METOoJa IO3HAaHMs, TO €CTh crnocoda MOJy4YeHHs
JOCTOBEPHBIX 3HAHUN O MUPE.

Onmna w3 raaBHBIX 3a7a4  (U3WYECKOro O0O0pa3oBaHMS B CTPYKType OOIIero
o0pa3oBaHUsI COCTOMT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOU TI'pPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢us3nku Ha 0a30BOM ypOBHE NIpEINoiaraeT OBIaJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMS;

e HHTEPIPETUPOBATH JAHHBIE W MCIOJb30BATh HAYYHbIE J10KA3aTEIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu nzydyenus: pu3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konnenmuu mnpenonaBanusi ydeOHOro mpeamera «Dusmka» B 00pa3oBaTEIBHBIX
Opra”u3ausax Poccuiickon Oenepauuu, peannu3yroLmx OCHOBHBIE
oO1eo0Opa3oBareNbHble  NPOrpaMMbl,  YTBEPKAEHHOM  pemenuem  Koseruu



MunucrtepcTBa npocBenienus Poccuiickoit @enepamnun (mpoToko oT 3 mekadbps 2019
r. Ne [IK4BH).

ey u3yyenus pusukm:
npuoOpeTeHNe MHTEpeca U CTPEMIICHHs OO0y4arouMxcsd K HaydHOMY H3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEACTABICHUN O HAydHOM METOJAE TO3HaHWS U (POPMHUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;
(opMupOBaHHE HAay4YHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3Y4YEHHs] OCHOB
CTPOEHMS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
(opMupoBaHHE TPEACTaBICHUA O poind (U3UKK JJIs  Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;
pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieil npodeccrnoHalIbHOI
JESTeIbHOCTH, CBA3AHHOM C (PU3MKOM, MOJArOTOBKA K JaJIbHEHIIEMY OOYYEHHIO B
9TOM HallpaBJICHUH.

JlocTikeHre 3TUX LEeJIed MporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

mpuoOpeTeHNUE 3HAHWUN O IHUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHHEe YMEHUW ONHCHIBATH U OOBSICHATH (PU3UYECKHE SBJICHHUS C
HCITOJIH30BAaHNEM TTOTYYCHHBIX 3HAHHA;
OCBOEHHE METOJOB PEIICHHUS MPOCTEUIINX PACUETHBIX 3a/a4 C HCIOJIh30BAaHHEM
(bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHUM HaOIIOJaTh NPUPOJHBIC SIBICHWS W BBINOJHATH OMBITHI,
nabopaTopHble pabOThl U KCIEPUMEHTAIBHBIE MCCIEAOBAHUS C MCIOJIb30BaHUEM
U3MEPUTEITBLHBIX TPUOOPOB;
OCBOEHHE TPUEMOB pabOThI ¢ MHPOpMaLMEH (PU3MUECKOTO COACPKaHMS, BKIIOUAs
UHGOPMAITUI0O O COBPEMEHHBIX JIOCTHXKEHUSX (U3UKU, aHATU3 M KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;
3HAKOMCTBO €O cdepamMu npodecCuoHanbHON JeSITeIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSIX
(u3HUeCcKOl HayKH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 waca B Heneni), B 8
Kiacce — 68 yacoB (2 waca B Henmenwo), B 9 kimacce — 102 ygaca (3 ywaca B HeJeNio).

[Ipenyaraemeiii B mporpamme 1o (u3uke mepedeHb TabopaTOPHBIX padoT |

OTBITOB HOCUT PEKOMEHAATENIbHBIA XapakTep, YUUTENb JeNaeT BHIOOP MPOBEIACHUS
7a00paToOpHbIX pabOT M OMNBITOB C Y4E€TOM MHAMBUIYATbHBIX OCOOCHHOCTEH
oOyyJarommxcsi, CHUCKa HSKCIEPUMEHTAJIbHBIX 3aJaHui, MpejlaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COJEPXAHUME OBYUYEHUSA
9 KUIIACC

Pa3zngen 1. Mexannueckue siBJICHHUS.

Mexanuueckoe  JIBWKeHHE. MarepuanpbHag Touka. (Cucrtema  OTcyéTa.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOrO  JIBM)KEHHs. PaBHOMEpHOE  MpPSAMOJMHEHHOE
nBwkeHue. HepaBHOMepHOe mpsAMoOJIMHENHOEe naBuxkeHue. CpenHsiss U MIHOBEHHas
CKOpOCTB T€Jla TP HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHoyckopeHHOE TpsiMoiinHeHOe JiBrkeHne. CBoOOAHOE TMajieHuE.
OnbiTel ["anunes.

PaBHOMepHOE IBH)XKEHHE TIO OKpYyKHOCTH. Ilepmonm u wyactora oOpamnieHus.
JIuneliHas U yriaoBas cKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

Ilepspii 3axk0oH Hprorona. Bropon 3akoH Herorona. Tperuit 3akon HrproToHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHiia TPEHUS CKOJIBXKEHHS, CUja
TPEHUsI OKOSI, APYTUE BUJIBI TPEHUS.

Cuna TS)KeCTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOTHOTO MaCHUSI.
JIBmxenune 1iaHeT Bokpyr ComnnHua. IlepBas kocMuueckas ckopoctb. HeBecoMocTs u
IIEPErPy3KH.

PaBHoBecue wmatepuanbHOl TOuku. AOcCoOMOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHON OCBIO BpalleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttena. M3meHeHue wumnyibca. MMIynbC cuibl. 3aKOH COXpaHEHUS
MMIyJbCa. PEakTUBHOE IBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa CUJ TSDKECTH, YOPYTOCTH, TPEHUS.
CBsi3p  oHeprun W paboThl. [loTeHIManbHass »HHEpPrus Teja, TMOIHSITOTO Hal
IIOBEPXHOCTHIO 3eMiM. lloTeHImanbHas sHeprusi CxKarou MpyxuHbl. KuHeTnueckas
sHeprusi. TeopemMa O KHHETHYECKOW SHEPruv. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIUHu.

Hemoncmpauyuu.

1. HaGnrogeHue MeXaHMYECKOro MABMKEHHUS Tella OTHOCUTENBHO PAa3HBIX Tell

OTCYETA.

2. CpaBHeHME TIIyT€d U TPACKTOPH MABWIKEHHS OJHOTO W TOrO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenre CKkopoCTH U YCKOPEHUS MPSIMOJIMHEMHOTO IBUKECHMUS.
HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBuKeHUS Tella 1Mo OKPYKHOCTH.

HaGnronenne MexaHWuecKuX SIBIICHUW, MPOUCXOJAIIMX B CHCTEME OTCUETa
«Temexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JIBUXECHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.
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8.
9.

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

Habmtonenue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU TEll.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

Ileperaua uMmIynbpca npy B3aMMOJIECUCTBUU TE.

[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU IIPU CBOOOTHOM IaJICHUH.

CoxpaHeHHE MEXaHWYECKOW SHEpPTUU IpH JABWKEHUU Tela MOJ ACHCTBHEM
OPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTta g pa3roHa M JAIBHEWUIIEro pPaBHOMEPHOTO
JNBIKECHUS IAPUKA UITU TEJIEHKKH.

Omnpenenenue cpeHeil CKOPOCTU CKOJIbKEHUsI OpyCKa WM ABM)KCHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHrne yCKOpPEHHsI Tella MpPU PAaBHOYCKOPEHHOM JIBDKEHHH  I10
HaKJIOHHOW INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BpPEMEHM IIPH  PAaBHOYCKOPEHHOM
JIBMKEHUU 0€3 HauaJbHOU CKOPOCTH.

[IpoBepka runoTe3pl: €Ciau MPU PaBHOYCKOPEHHOM JBHKEHUU 0€3 HadalbHOU
CKOPOCTHU MYTHU OTHOCATCS KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO
JABJICHUS.

Onpenenenue ko3hPuIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenre pabOThl CHIIBI TPEHHUS NPU PAaBHOMEPHOM JBHKEHHM Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenre pabOThI CUIIbI YIIPYTOCTH NPU MOABEME Ipy3a C UCIOJIb30BaHUEM
HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuyenune 3aK0HAa COXpaHEHUS SHEPTHH.

Pa3nen 2. MexaHn4yecKkue KoJ1e0aHUS U BOJIHBI.

Konebarenbnoe nBwxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KoOJeOaHUI: TEpHo,
4acToTa, aMIUIMTyna. MaremMaTudeckud Y IpPYKUHHBIM MasTHUKU. lIpeBpaienue
SHEPTUU MPH KOJIeOATETHHOM JIBHXKEHHH.

3aryxaromue kosebanus. BoinyxxaeHnsie kosnebanus. Pesonanc. Mexanuueckue

BOJIHBI.

CBoiicTBa MexaHWYeCKUX BOJIH. [IpomonbHble M TomnepedHble BOJIHBL. J[nMHa

BOJIHBI M CKOPOCTh €€ pacrpocTpaHeHus. MexXxaHW4YeCKHe BOJHBI B TBEPAOM TeElE,
CEUCMHUUYECKHUE BOJIHEI.



3Byk. ['pomkocTh 3Byka u BbicoTa TOoHa. OTtpaxenue 3Byka. MHbpasByk u
yIIbTPa3BYK.

JHemoncmpayuu.

1. HaOmronenue xonebaHMii Ted MOJ JAEWCTBUEM CHIBl TSOKECTH U CHJIbI
YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmoienue BeIHYXIEHHBIX KOJIEOaHHUI U pe30HaHCA.
PacnipocTpanenre npoAoabHbIX U TONEPEYHBIX BOJIH (HA MOJEINN).
HabitoieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYECKHI PE30HAHC.

SANE A O

Jlabopamopnwie pabomel u onvimol.
1. OmpexeneHre YaCTOTHI U MEpUOAa KOJIEOaHUI MaTEMAaTUYECKOIO MAasITHHUKA.
2. Ormpezenenne 4acTOThI U IEPHOJia KOeOaHUi MPY>KUHHOTO MAaSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEeproa KoJieOaHUM MOIBEIICHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TepuoAa KojeOaHUN MPYKUHHOTO MasTHUKA OT
Macchl Ipys3a.

5. IIpoBepka HE3aBUCUMOCTH TEpPHOJIa KOJI€OAHUN TPy3a, MOJBEIICHHOTO K HUTH,
OT MAacChl Ipy3a.

6. OmbITI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHOJA KOJIEOaHUW MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHHsi CBOOOHOTO MaCHHUSL.

Pa3znes 3. Di1eKTPOMATHUTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJHBI.

DJIEKTPOMarHuTHOE ToJe. DIIEeKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama 3IeKTpOMarHUTHBIX BOJIH. VMcmosib3oBaHuE
ANIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSA3H.

DneKTpoMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yyeHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0O MOOMIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe ABJICHHUS.

JIlyueBass mopmenp cBera. Mcrounuku csera. [IpsiMonuHEHOE pacrpoCTpaHEHHUE
ceera. 3atmenuss CosHuma u JlyHel. Otpakenue cBera. [lnmockoe 3epkanio. 3akoH
OTPaKEHUS CBETA.

[Ipenominenue ceera. 3akoH npenomiieHus ceeta. [1olHoe BHyTpeHHEe OTpakKeHHUe
cBera. Mcnonb3oBaHuE NOJHOTO BHYTPEHHETO OTPAKEHUS! B ONTHUYECKUX CBETOBOJAX.



Jlunza. Xox nmyueit B nuH3e. OnTudeckas cucrema (poroanmapara, MUKPOCKOIA U
Teneckona. ['ma3 kak onTudeckasi cucteMa. bianm3opykocTs 1 JanbHO30pPKOCTb.

Pasznoxenue 6enoro csera B criekTp. OnbiTel HptoToOHA. Clio)keHHe CIEKTpaibHbIX
uBeToB. J(ucnepcus ceera.

Jlemoncmpayuu.

W P N o UL A WwN R

[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TosryueHnue n300paxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.

OnTuyecknuii CBETOBOJ.

Xop jtydeil B coOuparoniei JIHH3e.

XO0JI dyder B pacCEUBAIOLIEHN JIMH3E.

[Tonyuenune n300paxeHUi ¢ TOMOIIbIO JIUH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Moxenp riaasza.

11. PaznoxxeHue 6e10ro cBeTa B CHEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHM CBETA PA3HBIX 1IBETOB.
Jlabopamopnwie pabomol u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH YIJIa OTPaK€HHUS CBETOBOTO Jiyda OT YyIJia
MaJCHMUS.

N3ydenne xapakTepuCTHK N300pakeHUs IPeIMEeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCHUMOCTH yTIJla TPEJIOMIIEHUS CBETOBOTO Jydya OT YyIJia
najieHUs] Ha TPAHUIIE «BO3IyX—CTEKIION.

[Tomyyenue n300pakeHUi ¢ TOMOIIBI0 COOUPAOIICH JINH3HI.

Onpenenenue (QOKYCHOTO pPAaCCTOSIHUS W ONTUYECKOM CHJIBI coOuparomieit
JIMH3BI.

OnbITHI 10 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHl 1O BOCHPHUATHIO IIBE€TA MPEAMETOB MpPHU HMX HAOJIIOJECHUU Yepe3
L[BETOBbIE (DUIIBTPHI.

Paznen 4. KBaHTOBbBIC SIBJICHUS.

Oneitel  Pe3epdopna u mnnanerapHas Mojaenb aroma. Moxens aroma bopa.
Hcnyckanue u moriomnieHue ceera aroMoM. KBaHThI. JIMHEHYaThIE CIEKTPHI.

PannoaktuBHOCTh. Anbha, OeTa- U raMma-uznydeHusi. CTpoeHHe aTOMHOTO sJipa.
Hyxnonnasa monens aromuoro siapa. M3oronsl. PaguoaktuBabie nipeBpaiieHus. [lepuon
MoJypacrajia aTOMHBIX SIIEP.

AnepHbie peakuuu. 3aKOHBI COXPAHEHUs 3apsJ0BOIO U MacCOBOTO YHCEIL.
DHeprus CcBsI3U aTOMHBIX szep. CBsi3b Macchl U SHEPrUU. Peaknuu cuHTe3a U JeleHus
anep. Ucrounuku 3neprun CosHIla U 3BE3.



Anepnas odHepreruka. JleWCTBUS panMOAKTUBHBIX W3JIy4YEHUHM HA JKUBbIC
OpPTaHU3MBI.

JHemoncmpayuu.

1. CHeKTpbl U3JIYy4YEHUS U MOTJIOICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Conextp Bogopoaa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. PaboTa cu€Tunka HOHU3UPYIOIIUX U3TyUCHUH.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnwie pabomol u onvimol.

1. HaOmioneHue CrIoMHbIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HMccnenoBanue TPEKOB: M3MEPEHUE DHEPIUM YACTHUIBI IO TOPMO3HOMY IIYTH

(no dhortorpadusam).

3. W3mepeHnue pagnoakTuBHOro (oHa.

IHoBTOpHUTEIBbHO-00001AIOIIUI MOAYJIb.

[ToBTOpHTENEHO-0000IAOIINIA MOAYIb TMPEJHA3HAYEH MJI1 CUCTEMATHU3alHUU U
000011IeHHs] TPEIMETHOTO COAEPKAHUS U ONBITA JESATEIIbHOCTH, TPUOOPETEHHOTO TPH
U3YYEHUH BCero Kypca (U3MKM, a Takke JUid TMOATOTOBKM K OCHOBHOMY
rOCy/lapCTBEHHOMY »JK3aMeHy MO0 (¢u3uKe uid oOydarolluxcsi, BbIOpaBUIMX 3TOT
y4eOHBIN pEeIMET.

[Ipr u3ydyeHMrn RAHHOTO MOIYJS PEANM3YIOTCA W CHCTEMATU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUYMBAETCs JOCTH)KEHHUE IPEAMETHBIX HU
MeETaIpeAMETHBIX IJIAaHUPYEMBIX pe3yJIbTaToOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi I'PAMOTHOCTb: OCBOCHME HAyYHBIX METOJIOB MCCIENOBaHUSA
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh PU3NUECKHE SBIICHUA,
IIPUMEHSS TIOJIyYEHHBIE 3HAHMS, pEIIaTh 3aJa4d, B TOM YHUCJIE KAaYECTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMAIBHO NEATEIBHOCTHBIM XapakTep JaHHOIO pasliena peanu3yercs 3a
C4€T TOrO, 4YTO OOYHArOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM PACcHO3HABaTh U HAYYHO OOBACHSATH (PU3HUECKHE
SABJIEHUS B OKPYKAIOIIEN TPUPOJIE U ITIOBCETHEBHOM KU3HU;

UCIIOJb30BaTh HAYYHbIE METOJAbl MCCIEIOBaHUS (U3NYECKUX SBICHUH, B TOM
YUCJIE U1 IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4yHbIE OCHOBBI HamOOJiee BaXKHBIX JIOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTUWA, HAIPUMEP, MPAKTUYECKOTO HMCIOJIB30BAHUS PA3TUYHBIX HCTOYHUKOB
DHEPrMM HAa OCHOBE 3aKOHA IIPEBPAILCHHUS W COXPAHEHUS BCEX M3BECTHBIX BHJIOB
DHEPIUHU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METAaNpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yayT coOpMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

e 1) NaTPHMOTHYECKOT0 BOCTIUTAHUSA:

e - MpOSBIICHHE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
(u3NYECKON HAYKH;

e - IIEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSIM POCCUNCKHUX YUEHBIX-(U3UKOB;

e 2) rpa:KIaHCKOI0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

e - FOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCY>KIE€HUU OOIIECTBEHHO 3HAUMMbBIX U
TUYECKUX MpOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKCHHM
busuky;

e - OCO3HaHHUE BAXHOCTH MOPAJIBHO-ITUYECKUX IPUHLUIIOB B JEATEIbHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMSI:

e - BOCHPHUATHE HCTETHUYECKUX KauecTB (U3MUYECKOM HaAyKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e - OCO3HAHME IICHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;

e - Dpa3BUTHE HAy4YHOU JOOO3HATEIBLHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NesATEIbHOCTH;

e 5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOUMOHAJBLHOIO 0JIATOMOJIYYHS:

e - OCO3HaHME LEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBWwl OE30MAaCHOr0 TMOBEACHUS Ha
TPAHCIIOPTE, Ha JOpOTax, C DJJIEKTPUYECKHMM W TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMupoBaHHOCTH HaBbIKa pedIeKCUM, MPU3HAHUE CBOETO IMpaBa Ha OIIUOKY U
TaKOTO0 € IpaBa y APyroro 4eioBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e - QAKTMBHOE YyyacTHE€ B pCIICHHM TMPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa30oBaTeIbHON OpraHW3aIui, TOPOJa, Kpas) TEXHOJOTHYECKOW U COIMATbHOU
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e - MHTEPEC K MPAKTUIECKOMY M3yUEHUIO MPodeccuii, CBA3aHHBIX C (U3HKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUS



e - OpPHEHTAalUsl Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM JJIs pelIeHUs 3a]a4 B 00JacTH
OKpY)Kalolel Cpelibl, IJAHUPOBAHMS TMOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUM JJIs1 OKPY KaIOLIEH Cpeibl;

e - OCO3HaHHME TJOOANBLHOTO XapakTepa SKOJOTUYECKUX TMpoOJIieM M MyTedl ux
peleHus;

e §8) ajanTanum K M3MEHSIIOMIUMCS YCJIOBUSM COUMAJIBLHON M IPUPOAHOI Cpebl:

e - IOTPEOHOCTH BO B3aUMOJICUCTBUM INPU BBINOJHEHUN WCCIEAOBAHMM U MPOEKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

e - [IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPE3 NPAKTUUECKYIO AEATEIbHOCTD;

e - NOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHCIE (HOPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 00BEKTAX U SIBJICHUSIX;

e - OCO3HaHHEC ACPUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH B 00JIacTh
busuKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUHN HOBBIX (PU3HMUECKUX 3HAHUM;

e - CTPEMJICHHE AaHAIM3MPOBATh W BBISBISITH B3aMMOCBS3HM TMPUPOJIBI, OOIIECTBA U

HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
e - OLICHKA CBOMX JECUCTBUM C YYETOM BIMSHHUS HA OKPYKAIOIIYIO CPENY, BO3SMOXKHBIX
r1100aJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynpraTe OCBOEHMS MpOrpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y oOydaromerocss OyayT chOpMHUPOBAaHBI  MeTaNpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIONINE TO3HABATEIbHBIC YHUBEpCAIbHbIE Yy4eOHBIC IEHCTBUS,
KOMMYHHMKaTUBHbIE  yHHMBEpCajbHblE  y4yeOHbIE AercTBUS, peryJATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIC TEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Bba3oBble 1ornueckue 1eicTBUA:

e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKN OOHEKTOB (SIBICHUI);

e YCTAaHaBIMBATh CYIIECTBEHHBIM MpHU3HAK KiIaccu(UKalMU, OCHOBAHUSA IS
0000111eHNs U CPAaBHEHUS,

e BBISBJIATH 3aKOHOMEPHOCTH U MIPOTHBOPEYUS B pacCMaTpUBAaEeMbIX (haKTax, JaHHBIX
Y HAOJTIOJCHUSIX, OTHOCSIIUXCS K (PU3NUIECKUM SIBJICHHSIM;

e BBISBIATH MPUUMHHO-CJICACTBEHHBIC CBSI3U MPU W3YYCHUH (U3NUYECKUX SBICHUHA U
MPOLIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAaHUEM JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIOYEeHNH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;

e CaAMOCTOSITEIBHO BBIOMpPATh CHOCOO pelieHus y4eOHOM (u3nueckoil 3aaadu
(cpaBHEHHE HECKOJBKMX BapHAHTOB PEIICHHS, BHIOOp HamOoJiee MOAXOISIIEro C
y4€TOM CaMOCTOSTEIbHO BbIICIEHHBIX KPUTEPHUEB).



Ba3oBble ucciienoBarejiLbCKue 1elCTBUSA:

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUII MHCTPYMEHT MO3HAHUS;
MPOBOAUTh TIO CAMOCTOATEIBHO COCTABJIICHHOMY IUJIAHY OIBIT, HECIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOIIbIIIOE UCCIIeIOBaHNE (PU3UUECKOTO SIBJICHUS;
OILICHHBATh HA TPUMEHUMOCTH U JIOCTOBEPHOCTh HHPOPMAIIUIO, MTOTYUYEHHYIO B X0J1€
MCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSTEIFHO (OPMYIMPOBAaTh OOOOIIEHUS W BBIBOJABI 1O pe3yjibTaTam
POBEIEHHOTO HAOIIOEHUS, OTIbITA, UCCIIEIOBAHUS;

IPOTrHO3UPOBATh BO3MOXKHOE JalibHElIee pa3BUTHE (U3UUYECKUX IPOIECCOB, a
TAaK)K€ BBIIBUTATh MPEANOJOXKEHUST 00 WX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTaX.

Pabora ¢ nunpopmanueii:

OPUMEHATh PA3JIMYHbIE METOJbl, HHCTPYMEHTHI M 3alpoChl MPHU MOUCKE U OTOOpE
MH(POpPMAIIMHU WK JAHHBIX C YYETOM MPENIOKEHHON yueOHO! (pr3nuecKoi 3a1auu;
aHAJIU3UpOBaTh, CHUCTEMATU3UPOBATH W  HMHTEPIPETUPOBATH  HMHPOPMALIUIO
Pa3IMYHBIX BUJOB U POPM IIPEICTABICHHUS;

CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMANbHYIO (DOpMY IpeAcTaBiIeHUS WUHPOpMaLUU U
WLTIOCTPUPOBATh PEIIaeMble 33Ja4l HECIOXKHBIMU CXEMaMH, JHarpaMMaMiy, WHOU
rpa@uKoi 1 UX KOMOWHAIIUSAMH.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

B XOJie OOCYyXJeHHs y4eOHOro Marepualia, pe3yJbTaToB Ja0OpaTOpHBIX PaboOT U
IPOEKTOB 3a/IaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBAThH
U7e, HalleJIeHHbIE Ha pEIICHWE 3a/Jaud W TMOJJep’KaHue OJiaroXkenareabHOCTU
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXIEHUS C CYXICHUSMH JPYyTrdX YYaCTHUKOB JUAJOra,
0oOHapyXKUBaTh Pa3IMINEC U CXOJCTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOMUYHO TPEACTABNIATh PE3YJAbTaThl  BBINOJIHEHHOTO (PU3UYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MMOHUMATh W UCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHON U MHANBUAYATHLHON PabOTHI
MIPHU PELIEHUN KOHKPETHON (hU3UUECKOM MPOOIEMBI;

OpPUHUMATh e COBMECTHOM JEesTEIbHOCTH, OPTaHM30BBIBATH JCHCTBUA MO €€
JOCTIDKCHUIO:  pacTlpenesaTh POJu, OOCYXIaTh TMPOIECCh H  Pe3yJIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKHUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh paOOThI, TOCTUTAsl KAYeCTBEHHOTO PE3yJIbTaTa MO0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIMI MPOAYKT 1O KPUTEPHUSIM,
CaMOCTOSITENTEHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA



Camoopranusanus:

e BBIABIATH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOMIUX s
penieHus GU3NIeCKuX 3HaAHUI;

e OpPUEHTUPOBATbCA B  Pa3jIMYHbIX  [OAXOJAX  MPUHATUS  pPELICHUI
(MHIMBUOYyaIbHOE, MPHUHATHE pEUIeHWs B TIpyNNe, MPUHATHE PELICHUM
rpynmoin);

e CaMOCTOSITEIBHO COCTAaBISTh QJITOPUTM peIIeHUS (U3NYECKON 3aJauu WU
IUIaHa UCCIICJOBaHMUS C YYETOM HUMEIOUIMXCA PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MIpejIaraéMble BApUAHThI PELLICHU;

e JenatTh BbIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOHL, 3MO]_II/IOHaJIbHI)Il7[ HHTEJJICKT.

e J1aBaTh AJICKBATHYIO OLICHKY CUTYyallU! U NIpeaiaraTh IUIaH €€ U3MEHEHMUS;

e OOBACHATH  TPUYMHBI  JOCTIKEHUS  (HEJOCTIDKEHMs])  pe3yibTaToB
JeSITeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS
(pU3HUECKOr0 MCCIEAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSAM;

e CTaBUTh ce0d Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WIM JUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;

e IpU3HABaTh CBOE MPaBO HA OMMOKY NP pEHICHUH (PU3NYECKUX 3a7a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI H TAKOE K€ IPaBO APYroro.

HPEIMETHBIE PE3YJIbTATBI

K xoniy obydenuss B 9 kJjacce mpeaMeTHbIC pe3yibTaThl HA 0a30BOM YpPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MCIIOJIb30BaTh TMOHSTHUS: CHUCTEMa OTCYETa, MarepuajbHash TOYKa, TPAEKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUYEeCKOro  ABWXeHus,  aedopmarus  (ympyras,
IUIACTHYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb H
HEeperpy3Ku, LEHTP TSKECTH, aOCOIIOTHO TBEPJOE TENO, LEHTP TSKECTH TBEPIOTO
Tela, PAaBHOBECHE, MEXAHUYECKUE KOJeOaHUs W BOJHBI, 3BYK, HH(pPa3ByK H
yIIBTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTb, CIIEKTPhl MCITyCKaHUS M MOTJIOIIEHUs, aibda,
OeTa- 1 raMMa-u3Iy4eHHUsI, U30TOIIbI, sIepHAsi SJHEPTEeTUKA;

paznuyaTh ABJICHHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE  IPSIMOJMHENHOE JIBUKEHUE, CBOOOJHOE MAaJeHHE Tell,
PaBHOMEpPHOE JBUXKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE TE€J, PEAKTHUBHOE
IBUKEHHE, KOJieOaTeNIbHOE JIBIKEHUE (3aTyXalolllue U BhIHYKJIEHHbIE KOJeOaHus),
pPE30HAaHC,  BOJIHOBOE  JIBJKEHHE, OTpPaXEHUE  3BYKa,  NPSIMOJUHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE U TNPEIOMIIEHUE CBETa, IIOJIHOE BHYTPEHHEE



OTpaXKeHUE CBETa, Pa3OKEHHE OEJIOr0 CBeTa B CHEKTP U CIIOKEHUE CIIEKTPaIbHbBIX
[[BETOB, JHUCIIEPCHUSI CBETA, E€CTECTBEHHAs pPaJUOAaKTHUBHOCTh, BO3HUKHOBEHHE
JMHEHYaTOro CIeKTpa M3IY4YCHHs) MO OMUCAHUIO MX XapaKTepPHBIX CBOWCTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3UUYECKUX SIBICHUN B OKpYXKaIOLIEM MHUPE
(B ToM uuncie ¢(U3NYECKUE SBICHHUS B MPUPOJAE: MPUIUBBI U OTJIMBBI, JBUKCHHE
wianeT COJHEYHOM CHCTEMbI, PEaKTUBHOE JBM)KCHHE JKUBBIX OpPraHU3MOB,
BOCIIPUSTHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHaMH,
9X0, I[BETa TEJ, ONTHUYECKHUE SIBICHHUS B NPHUPOAE, OUOJIOTHYECKOE JIeWCTBHE
BUJIUMOTO, YyJIbTPa(UOIETOBOIO U PEHTICHOBCKOTO H3IIYYEHHM, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (POH, KOCMHUYECKHE JTyYH, PaJUOAKTUBHOE M3IyYECHUE MPUPOTHBIX
MUHEPAJIOB, JACHCTBUE PAAMOAKTUBHBIX H3IYYCHHI Ha OpraHU3M YeJOBEKa), MpHU
TOM MEPEBOIUTH MPAKTUYECKYIO 337auy B Y4eOHYIO, BBIJICISTH CYIIECTBEHHBIE
CBOMCTBa (pU3HAKK) PUINUECKUX SBJICHUI;

OMHCHIBATh M3yYEHHBIE CBOWCTBA Tel U (U3NYECKUE SBICHHS, HCIONb3Ys
¢usznyeckue BEMUUMHBI (CpeqHSsi W MTHOBEHHas CKOpPOCTh Tejda Tpu
HEPaBHOMEPHOM JBM)XCHHH, YCKOpPEHHUE, MEepPEeMEIIeHUe, MyTh, YIJIOBas CKOPOCTH,
CWJIa TPEHHUs, CUJIa YIPYTOCTH, CHUJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJIeHUs, BEC
TeJNa, UMIYJIbC Teja, HUMIYJIbC CHJIbI, MEXaHHueckas paboTa M MOUIHOCTB,
NOTEHIIMAJbHASL JHEPTUs Tela, MOMHATOTO HaJd TOBEPXHOCTHIO  3EMIIH,
MOTEHIMAJbHASL DSHEPTUsl CXKATOM TMPYKUHBI, KWHETHUYECKas SHEPrus, IOJIHAS
MEXaHWYECKasl 3HEPTus, MEePUOJl U 4acToTa KoJeOaHU, AJIMHA BOJIHbBI, IPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTedb MPEIOMIICHHS CPENbl), MpH
OMHCAaHUU MPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIHOJB3YEMbIX BEJIUYUH,
00O3HAaUeHUs W eAUHUIBl  (PU3NYECKUX BEIUYHMH, HAaXOAUTh  (OpMYyIIbI,
CBSI3BIBAIOIINE JTAHHYIO (DPM3HUECKYIO BEJIMYUHY C APYTUMU BEIUMYUHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOICTBa Tes, (PU3NYECKHE SIBJICHUS W IPOLECCHI, HCIOIb3Ys
3aKOH COXpaHEHWMsI OJHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHIIHIM
CYTIEPIO3UIINH CHJI, TPUHIIUIT OTHOCUTEIbHOCTH ["anmuies, 3akoHbl HproTOHA, 3aK0H
COXPAaHEHHUs HWMIYJbCa, 3aKOHBl OTPAKEHHUS W TIPEJOMJICHHUS CBETA, 3aKOHBI
COXPAHEHHUs 3apsAI0OBOTO MU MAacCOBOTO YMCEN IPU SIEPHBIX PEAKLUUIX, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIMpPOBKY 3aKOHA M 3alUCHIBATH €r0 MaTeMaTHUYECKOe
BBIpXCHHE,

OOBSCHATH (U3MUYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM YUCJIE€ U B KOHTEKCTE
CUTyallull  NMPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATh  MPUYHMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIarOB C OMOPOil Ha
2—-3 W3y4YeHHBIX CBOMCTBA (U3MYECKUX SBJICHHUM, (DU3UUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;



pemath pacyéTHble 3ajauu (OMUparoUMecs Ha CHUCTEMY W3 2—3 ypaBHEHHI),
MCIIONIB3YsI 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIONINE (PH3NYECKUE BETUIMHBI: HA OCHOBE
aHaJM3a YCJIOBUS 3aJa4y 3alUCBhIBaTh KPATKOE YCJIOBHE, BBIBISATH HEJOCTAIOIIME
WIK W30BITOYHBIC JIaHHbBIE, BBIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIC MJIs
pelieHusi, MPOBOJIUTh pPacu€Thl W OLEHUBATh PEATMCTUYHOCTH IOJIYYEHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL;

pacmo3HaBath MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh TPH TMOMOIIHA (HUIUIECKUX
METOJIOB, HCHOJIb3ysl  ONHCAaHUE HUCCIACAOBAHUS, BBIICISITH  MPOBEPSIEMOE
IPEANoIoKEeHNEe, OLEHNUBATh MPAaBUIBHOCTh MOPAJIKA MPOBEICHUS UCCIEIOBAHMS,
JIeNaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH U OIBITOB;
MPOBOJIUTH ONBITHl 1O HAOMIOACHUIO (U3UYECKUX SBICHUN WIH (U3UICCKUX
CBOMCTB Tea (M3y4yeHHEe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHsI 3HEPIUH,
3aBUCUMOCTh TE€pHOJia KoJIeOaHUM MPY>KUHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTU TPYXKUHBI M HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJbIX KOJeOaHUi,
MPSAMOJIMHEMHOE PacHpOCTPAaHEHUE CBETA, Pa3JIOkKEHUE OENoro cBeTa B CHEKTD,
M3YYEHUE CBOWCTB HM300pAKEHHUS B IUIOCKOM 3€pKaj€ M CBOWMCTB H300paKeHUS
npeaMeTa B coOuparoiiei JuH3e, HaOI0IeHe CIUIONIHBIX U JIMHEMYAThIX CIIEKTPOB
U3ITyYCHHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
o0Opy/ZI0BaHus, OMHUCHIBATH XOJ OIbITA M €ro pe3ylbTarbl, (HOPMYIUPOBATH
BBIBOJIBI

MPOBOAUTH MIPU HEOOXOJAUMOCTH CEPUIO MPSMBIX U3MEPECHHI, ONpenessis cpeaHee
3HAUYCHHUE HU3MEpSIeMOi BeNWYMHBI ((DOKYCHOE pacCTOSHUE COOWpAIOIIEH JIMH3BI),
000CHOBBIBAThH BHIOOP criocoOa u3MepeHus (M3MEPUTEITHHOTO MPUOOopa);

IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (DU3NYECKUX BEJIMUWH C UCIIOJIH30BAHUEM
MPSAMBIX W3MEPECHHMHA (3aBUCUMOCTh ITYTH OT BPEMEHHM IIPH PaBHOYCKOPECHHOM
IBKEHMU 0€3 HayalbHOM CKOpPOCTH, Mepuoja KoJeOaHUH MaTeMaTH4ecKOoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTjia OTPaKEHUS CBETAa OT yrja MajeHus u
yria  TpejJoMJIeHHs OT  yrja TMajeHus). IUIAaHUPOBaTh  HCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH pE3YyJbTaThl IMOITYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJTUYUH B BUJIC TaOIUIl U TpadUKOB, 1e7aTh BBIBObBI 110
pe3yibTaTam HCCIIEIOBAHUS;

IIPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUYECKHX BEIMYUH (CPEIHSISE CKOPOCTh U
YCKOpEHHE Tela MpH PaBHOYCKOPEHHOM JABW)KCHHUH, YCKOpPEHHE CBOOOJHOTO
nafcHUs, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHHS CKOJBXCHUS, MEXaHUIECKasl
paboTa W MOIIHOCTh, YacTOTa M TMEpUOJA KoJieOaHUH MaTeMaTHYEeCKOTO M
MPY>KUHHOTO MasiTHUKOB, ONTHUYECKas CHJIa COOMPAIONIEH JTUH3bI, PaJMOAKTHBHBIN
¢oH): TUIAaHUPOBATH HU3MEPEHHUS, COOMPATH HSKCIECPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATHh U3MEPEHHUsI, CIAEAYS MPEAT0KECHHOW MHCTPYKIINH, BBIYUCIISITH 3HAUCHHE
BEJIMYMHBI M AaHAJU3UPOBATh IMIOJIYUYEHHBIC PE3yJbTaThl C YYETOM 3aJaHHOMN
IIOI'PEITHOCTHA U3MEPEHUN;



coOnrofaTh MpaBuia TEXHUKA O€30MacHOCTH Tpu padbore ¢ 1ab0paTOpHBIM
000py1I0BaHUEM;

pasznuyaTh OCHOBHBIE MPHU3HAKU M3YYEHHBIX (PU3NYECKHX MOJENE: MaTepuaibHas
TOUKa, aOCOJIIOTHO TBEPJOE TENO, TOUEUHBIM MCTOUYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTaHETapHAasi MOJIENb aTOMA, HYKJIOHHAsI MOZIEJIb aTOMHOTO $1/1pa;

XapaKTEepHU30BaTh NPHUHLMIBI ACHCTBUS HW3YYEHHBIX NOPHOOPOB MU TEXHUYECKUX
YCTPOMCTB € OMNOpPOM Ha MUX OnucaHus (B TOM YHUCIE: CIUIOMETp, AaTYUKHU
IIOJIOKEHUS, PACCTOSIHUSI U YCKOPEHUs, PpAaKeTa, »3XOJOT, OYKH, IEPHUCKOI,
¢oroanmapaT, ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbscona), ucnosb3ysl 3HaHUS O CBOMCTBaX (PM3UUYECKUX SIBJICHUI U HEOOXOAUMBbIE
¢uznyeckue 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, W3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTHYECKHX IPOLIECCOB IPH
pelIeHnr Yy4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl I HOCTPOEHUS
M300paKeHUM B TUIOCKOM 3€pKajie ¥ COOUparoIieit JINH3E,

MPUBOAUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O NPUMEPAX) MPAKTHUYECKOTO
MCIIOJIb30BaHUsI (PU3NYECKUX 3HAHMA B TOBCEJIHEBHOM JKU3HM I OOECHEeUEHHs
0€30MacHOCTH MpU OOpaleHUH ¢ MpUOOpaMHU M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHUS 3J0pOBbs M COONIOACHHUS HOPM HKOJIOTMUECKOTO IOBEJCHUS B
OKpYXaroUIEH Cpee;

OCYUIECTBJIATh MOUCK HH(popManuu Qusnyeckoro conepxkanuss B HWHrepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs MOUCKOBBIM 3allpoc, HAXOJUTh IMYTU ONpPEIEICHUS
JOCTOBEPHOCTH TMOJyYeHHOM HH(OpMallMd HAa OCHOBE MMEIOILMXCS 3HAHUA U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TPU  BBINOJHEHUH YYEOHBIX 3aJaHUM  HAYyYHO-TIOMYJISIPHYIO
IUTEPATYpy (PU3NYECKOTO COAEpKaHUs, CIPABOUYHBIE MaTEpHAJIbl, PECYpChl CETH
WuTepHer, Bianerh MNpuUéMaMHM KOHCIEKTHPOBAHMS TEKCTa, MNpeoOpa3oBaHMs
uH(pOpMaIMK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

Co37aBaTh COOCTBEHHbIE IHMCHMEHHbBIE M YCTHbIE COOOLIEHUSI HAa OCHOBE
MH(}OpMAIMU U3 HECKOJIBKUX MCTOYHHUKOB (PU3UYECKOrO COJEpIKaHUs, MyOJMYHO
MPEACTABIATH PE3YNbTATHI MPOEKTHON WJIM MCCIIEOBATENBCKON NEATEIbHOCTH, IPH
3TOM TI'PaMOTHO MCIIOJIb30BATh HW3YyUYEHHBIM MOHATUMHBIM ammapar H3y4aeMoro
pasnena (U3MKM M COMPOBOXKAATh BBICTYIUICHHE IMpe3eHTalue ¢ ydéTom
0COOEHHOCTEN ayJuTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

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

9 KUIIACC
KosanuyecTBO 4acoB
Ne o/ HanmeHoBaHMe pa3jae/ioB U TeM diekTpoHHbIe (LN pPOBbHIE)
Konrpoabnbsie IIpakruuyeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHn4eCKOe ABMXKCHHUE U CIIOCOOEI €ro 10 1 bu6nuoreka [IOK
' OIMCaHUs https://m.edso00.ru/7f41a4a6
bubnnoreka IIOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 10 3
SaKOHEI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bubmmoteka [IOK
2.1 M 7 3
CXAHMYECKHE KOEOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXHHYCCKHE BOIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE 1O0JIE U 5 2 bubnmnorexka HOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Paznen 4. CBeToBbI€ IBJIEHUS
b K
4.1 3aKOHBI paclpoCTPAHEHHUS CBETA 6 2 nommorexa O
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bu6nuoreka [IOK

4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 5. KBanToBBIE SIBJICHHS
bu6nmoreka [IOK
51 Hcnyckanue u MorioneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoeHHE ATOMHOTO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001AK0IIUIT MOAYIb
[ToBTOpEHME U 00001IEHUE COAEPHKAHUS bubmuoreka [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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MOYPOUYHOE MJIAHUPOBAHUE
9A, B, I KJIACC

KosanyectBo yacos PakTHYeCK
Ne JlaTa
Tema ypoxa Konrpoabnbsie IlpakTnyeckue asl 1aTa
n/n Bcero U3YYeHHS
padoTbI padoTbI U3YYeHUS
1 Mexanudeckoe qBr>XeHue. MarepuaibHasi TOUKa 1 01.09.25
Cucrema orcuyera. OTHOCUTENBHOCTh
2 1 02.09.25
MEXaHUYECKOT0 JIBM)KEHUS
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHNE 1 04.09.25
HepaBHoMepHOE NPAMOIMHENHOE ABUKEHHE.
4 P prioe fip 8 1 08.09.25
CpenHsis 1 MTHOBEHHAs CKOPOCTh
[IpssmMonMHENHOE paBHOYCKOPEHHOE IBUKECHHE.
5} P P yexop A 1 09.09.25
VYckopenue
CKOpOCTb MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO
6 P p p YCKOp 1 11.09.25
nBwkeHus. ['paduk ckopocTu
JlaGopatopHas pabota "OnpezneneHne yCKOpEeHUs
7 TeJla IIpU PaBHOYCKOPECHHOM JIBHXKCHUH 110 1 1 15.09.25
HAKJIOHHOM INIOCKOCTH"
8 CBoboxnoe nagenue ten. OnbiTel [anmnes 1 16.09.25
9 PaBHOMEpHOE 1BMKEHNE IO OKpYX)HOCTU. [lepuon n 1 18.09.25
vactoTa oOpaieHus. JInHelHas u yriioBas CKOpOCTH o
10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE 1 22.09.25
11 IIepBsriit 3akoH HeroToHa. Bextop cuitb 1 23.09.25
12 Bropoii 3akon HetoTona. PaBHozelicTByro1mas cuia 1 25.09.25
13 Tpernii 3akoH HerotoHa. Cynepno3nnuns CHi 1 29.09.25
14 Pemenue 3anau Ha npumeHeHne 3akoHOB HproToOHA 1 30.09.25
15 Cwita ynpyroctu. 3akoH ['yka 1 02.10.25




16 Pemenue 3anau no teme «Cuina ynpyroctu» 06.10.25
JlaboparopHas pabota «OnpeneneHue KecTKOCTH

17 PATOP P PeAt 07.10.25
PY>KUHbBI»

18 Cwita TpeHus 09.10.25

19 Pemenue 3anau no teme «Cuina TpeHus» 13.10.25

20 JlaGopaTtopHas pabota "Onpezaenenue 14.10.25
k0> ULUEHTA TPEHUS CKOJIbKEHUS" o
Pemenue 3anau no teme "3akonsl HetoTona. Cuna

21 . 16.10.25
ynpyroctu. Cuiia TpeHus
Cuiia TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHUSI.

29 20.10.25
Yckopenue cBOOOIHOTO TaIeHUs
Ypok-koHpepenus "JIBuxkeHue Tea BOKPYyT

23 rpaBUTalinOHHOTO 1eHTpa (ConHevyHas cucTema). 21.10.25
[NanakTukn"
Pemenue 3anau no teme "Cuna TsKECTH U 3aKOH

24 . 23.10.25
BCEMHUPHOI'O TATOTEHUS
[IepBas xocmuueckas ckopocts. HeBecomMocTs 1

25 06.11.25
neperpy3Ku
PaBHOBecue matepuanbHOH TOUKU. AOCOTIOTHO

26 TBEpHOE Teo. PaBHOBecHe TBEPAOIro TeENa C 10.11.25
3aKperUIEHHOW OChIO BpalleHusl. MOMEHT CUJIBL. o
LlenTp TsxecTn
PaBHOBecue MatepuanbHOH TOUKU. AOCOTIOTHO

7 TBEpHOE Teo. PaBHOBecHe TBEPAOro TENa C 11.11.95
3aKpEIUIEHHOW OCBhIO BpallleHUs.. MOMEHT CUJIBL. o
LlenTp TsxecTn
Pemenue 3agau no reme "MomeHT cuibl. LleHt

28 A Henp 13.11.25

TsoKeCcTH"




[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe

29 . y . 17.11.25
Mexanunueckoe ABHxeHue. B3anmoneiicraue Ten

KonTponsHas padora o Teme "MexaHHYeCcKoe

30 3 . 18.11.25
nBIDKeHHe. B3zaumonencTeue el
Nmnynsce Tena. UMynbe cuiibl. 3aKOH COXPAHEHUS

31 Y 4 p“ 20.11.25
UMITyJIbca. YIIPYroe U HEYyIpyroe B3auMoAeHCTBHIE
Pemenue 3anay no Teme "3aKoH cCOXpaHEHUsI

32 . 24.11.25
UMITYJIbCa
Ypok-koHpepeHnius "PeakTuBHOE ABMKEHUE B

33 P depern . A 25.11.25
IPUPOJIE U TEXHUKE

34 Mexannueckas paboTa U MOIITHOCTh 27.11.25
Pabora cunbl TsKECTH, CUITBI OCTHU U CHJIbI

35 yupyr 01.12.25
TpPEHUSI
JlaGopatopHas pabota «OnpeneneHne paboTsl CUIIbI

36 TPEHMsI IPU PABHOMEPHOM JIBUKEHUU TeJla T10 02.12.25
TOPU30HTAJILHOM MOBEPXHOCTH»

37 CBs13b sHepruu u padboTsl. [loTeHnnanbHas 3Heprus 04.12.25
Kunernueckas sneprus. Teopema 0 KHHETHYECKOM

38 08.12.25
SHEPrUuu

39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE 09.12.25
JlaboparopHas pabota «/3ydyeHue 3akoHa

40 paTop P v 11.12.25
COXPAaHEHHUS SHEPTUN

41 KonebaTenbHoe NBUKEHUE U €T0 XapaKTEPUCTUKU 15.12.25
3aryxatomue konebanus. BeiHyX/1eHHbIE

42 yRAo Y 16.12.25
KosiebaHus1. Pesonanc

43 MaremaTndeckuil ¥ NpyKUHHBIN MasiTHUKH 18.12.25

44 ypOK-I/ICCJ‘IeI[OBaHI/Ie «3aBHUCUMOCTDH nepuoaa 22.12.25



KOJICOAHUH OT JKECTKOCTH MPYKUHBI U MacChl rpy3a»

[IpeBparienre SHEPTUU NPU MEXAHUYECKUX

45 23.12.25
KOJICOAHUSX
JlaboparopHas pabota «Onpeaenenre 4acToTbl U

46 PATOP P . el 25.12.25
nepuoja KojaebaHui Npy>KMHHOTO MasiTHUKa
JlabopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH

47 nepuoja KonebaHuii rpy3a, MOABEIICHHOTO K HUTH, 29.12.25
OT MaccChl Ipy3a»
Mexannueckue BoJHbI. CBONCTBa MEXaHUYECKUX

48 30.12.25
BOJIH. [IpofobpHbIe U OnEepeyHbIe BOJIHbI
Ypok-koHpepenius "MexaHUYecKue BOJTHBI B

49 p thep Iy h 12.01.26
TBEpAOM Terne. CelicMruuecKre BOITHBI

50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa 13.01.26
VYpok-uccienoBanue "Habntonenrne 3aBUCUMOCTH

51 5 15.01.26
BBICOTBI 3ByKa OT YaCTOThI
['poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHUECKUN

52 P K Y 19.01.26
pE30HaHC
VYpoxk-koHpepenus "YapTpa3ByK U HHPpPa3BYK B

53 P dep . PASBYI 1 HH(PAsBYK 20.01.26
IPUPOJIE U TEXHUKE
[ToaroToBka Kk KOHTPOJIBHOM paboOTe MO TeMe

54 "3aKkoHBI cOXpaHeHHs. MexaHnueckue KoieOaHus u 22.01.26
BOJIHBI"
KonTtponbHas pabota o Teme "3aKoHbI

55 . 26.01.26
coxpaHeHHs. MexaHnueckue KojaeOaHus U BOJTHBI
DNeKTpOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE

56 27.01.26
BOJIHBI

57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH 29.01.26

58 Vpoxk-koupepennus "llIkana 37eKTpOMarHUTHBIX 02.02.26



BOJIH. Vcnonp30BaHue 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CcB3U"

Ypok-uccnenosanue "M3ydyeHue cBOiCTB

59 AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOUIIBHOTO 03.02.26
tenedona"

60 Pemenue 3anay Havonpez[eneHne YacTOTHI U JJINHBI 05.02.26
JJIEKTPOMAarHUTHOM BOJIHBI

61 DIEeKTpOMarHuTHas nlvmpoz[a ceeta. CKOpOCTb 09.02.26
cBeTa. BoimHoBBIE CBOlICTBA cBETa

62 Hcrounuku ceera. [Ipsmonuneninoe 10.02.26
pacrtipoctpanenue cBera. 3atmenust Connna u JIyHs o
3aKoH OTpakeHMs cBeTa. 3epKaia. Pemenue 3anay

63 12.02.26
Ha [IPUMEHEHHUE 3aKOHA OTPAKEHUS CBETA

64 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA 16.02.26
[lonHoOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonp30BaHKe MOJTHOTO BHYTPEHHETO OTPAKEHUS 17.02.26
B ONTUYECKUX CBETOBOJIaX
JlaGopatopHas pabota "HccnenoBanue

66 3aBMCHMMOCTH yIJIa IPEIOMIICHUS CBETOBOIO JIyda OT 19.02.26
yria najgeHus Ha rpaHuie "Bo3ayx-crekiao""
Ypok-koHpepenius "Vcnonb30BaHne TOTHOTO

67 BHYTPEHHET'0 OTPaKCHHUS: CBETOBO/IbI, 24.02.26
ONTUKOBOJIOKOHHAS CBSI3b"

68 JIma3el. OnTHYECKas CHIIa JTMH3BI 26.02.25

69 [Toctpoenue nzobpaskeHu B TMH3aX 02.03.26
JlaGopaTtopHas pabota "Onpenenenrue GOKyCHOTO

70 paccTOsHUS M ONTUYECKON CHITBI COOMparoIien 03.03.26

JTUH3E"




Ypok-koHpepenmus "OnTuyeckue TNH30BbIC

71 . 05.03.26
IPUOOPHI

72 I'na3 kak onrtuyeckas cucreMa. 3peHue 10.03.26
VYpok-koHpepenuus "Jledextol 3peHus. Kak

73 P deperiu . fled P 12.03.26
COXPaHUTD 3pEHUE
Paznoxenne 6enoro cBera B cieKTp. OIBITHI

74 Herotona. CnoxeHue crieKTpaJIbHbIX L{BETOB. 16.03.26
Hucnepcus cBera
JlaGopaTtopHnast pabota "ONBITHI 110 PA3T0KEHUIO
0eIoro cBeTa B CIIEKTP U BOCHPHUATHIO IIBETA

75 P P B 17.03.26
NPEMETOB NP UX HAOIIOJCHUN Yepe3 [IBETOBBIC
GmbTpe!"
VYpoxk-npaktukyM "BoiaHOBBIE CBOWCTBA CBETA!

76 POKTHIPARTHEM : 19.03.26
JycTiepcus, MHTeppepeHns U TupaKus

77 OmnbiTel Pezepdopaa u rmmanerapHasi MOAENIb aTOMa 23.03.26

78 IToctrynater bopa. Moaens atoma bopa 24.03.26
HcnyckaHue u norjouieHue cBera aToMoM. KBaHTHI.

79 8 26.03.26
JlunHeituaTeie CEKTPHI
VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB

80 POKCHIpAICTHIEM A P 06.04.26
UCITYCKaHHSI

81 PagnoakTHBHOCTE U €€ BUOBI 07.04.26

82 Crpoenune atomHoro siapa. Hyknonnas Mmoznens 09.04.26

83 PanroaktuBHBIE TpeBparieHus. M30Torsr 13.04.26
Pemienue 3a1au o teme: "PannoakTuBHbIE

84 . 14.04.26
MIpEeBpaICHUS

85 [Tepuon momypacmana 16.04.26

86 Ypok-koHpepenuus "PaguoakTHBHbIE H3Ty4EHUS B 20.04.26




IpUPOJIE, MENULINHE, TEXHUKE"

87

88

SnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsSI0BOTO
Y MaccoBOT'0 YHCE

DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U
SHEPrUu

21.04.26

23.04.26

89

90

91

Pemenue 3amgau no teme "Anepusie peakuun”
Peakuuu cuntesa u nenenus aaep. ctounuku
sHepruu CoJlHLIA U 3BE3]

Ypoxk-koudpepenuus "SnepHas sHepreTHKa.
JleiicTBHS paAlOaKTUBHBIX U3JIyU€HUH Ha JKUBHIE
OpraHu3MbI"

27.04.26

28.04.26

30.04.26

92

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"JNeKTpOMarHuTHOE 1oJe. DJIEKTPOMAarHUTHbIE
BOJIHBIL. KBaHTOBBIC sIBICHUS"

04.05.26

93

94

95

KonTpoapHas padora 1o Teme "DIeKTpOMarHuTHOE
noJie. DJIeKTpOMarHuTHbIe BOJHBI. KBaHTOBBIE
sBICHUS"

[ToBTOpenue, o6o0mmenue. JlaboparopHble pabOTHI
1o Kypcy "Bzanmoneiicteue ten"

[ToBTOpenue, 06061eHNe. Penienne pacyeTHbIX U
Ka4deCTBEHHBIX 3a7a4 1o TeMme "TerioBsle
npotecch”

05.05.26

07.05.26

11.05.26

96

[ToBTOpenwue, 0600IeHNE. Pemenne pacuyeTHBIX 1
KadecTBeHHBIX 3a1a4 o Teme "KIIJI TermoBbix
nBuraresei”

12.05.26

97

[ToBTOpenue, 06o0IIeHNE. Perenne pacueTHbIX U
KaueCcTBEHHBIX 3a1a4 o teme "KIT/]
AJIEKTPOYCTaHOBOK"

14.05.26




[ToBTOpenue, 0606menue. Jlaboparopasie paboThI

98 § . 1 1 18.05.26
1o Kypcy "CBeTOBBIC SIBJICHHS
IToBTopenue, 00061eHMEe. PaboTa ¢ TEKCTaMu 110

99 o o ., 1 19.05.26
TeMe "3aKOHBI COXPAHCHHUS B MEXaHHKE
IToBTOpenue, 0000menne. PaboTra ¢ TekcTaMu 110

100 P HHerHe. 1 21.05.26
teMe "KoseOaHus 1 BOJIHBI
IToBTopenue, 00061eHMEe. PaboTa ¢ TEKCTaMu 110

101 °P CHEHHE 1 25.05.26
teMe "CBETOBbBIE SIBJICHHS
IToBTopenue, 00061cHMEe. PaboTa ¢ TEKCTaMU 110

102 P 5 ' 1 26.05.26
teme "KBaHTOBas U sijiepHas pU3nKa

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




9b KJIACC

KosmnuecTBo yacos DakTHYECK
Ne JlaTa
Tema ypoka KonrTpoabubie IIpakTuueckue asi nara
n/n Bcero H3yYeHUs
padoTbI padoTbI U3YYeHUS
1 Mexanundeckoe qBH>XeHue. MarepuaiibHasi TOUKa 1 01.09.25
Cucrema orcuyera. OTHOCUTENBHOCTh
2 1 02.09.25
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE NMpAMOJIMHEITHOE ABUKEHUE 1 04.09.25
HepaBHoMepHOE IPSMOJIUHENTHOE ABUKEHHUE.
4 P prioe ip 8 1 08.09.25
CpenHsist 1 MTHOBEHHAs CKOPOCTh
[IpsimonHENHOE PAaBHOYCKOPEHHOE IBUKEHHUE.
) P P yexop A 1 09.09.25
VYckopenue
CKopoCThb MPSAMOJIMHENHOTO PABHOYCKOPEHHOTO
6 P P p YCKOD 1 11.09.25
neuxenus. ['paduk ckopoctu
JlaGopaTtopHast pabota "OrnpeaeneHne yCKOpeHust
7 TeJla IIpU PaBHOYCKOPECHHOM JIBHIKCHUH 110 1 1 15.09.25
HAaKJIOHHOM miockocTh"
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1 16.09.25
9 PaBHOMEpHOE 1BMKEHNE IO OKpYX)HOCTH. [lepuon n 1 18.09.25
gyactoTa oOparnienus. JInHeHas U yrioBas CKOPOCTH o
10 LlenTpOCTpEMHUTEIBHOE YCKOPEHHE 1 22.09.25
11 ITepsslit 3akoH HptoToHa. BekTOp cuiibl 1 23.09.25
12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIAS Crla 1 25.09.25
13 Tpernii 3akoH HerotoHa. Cynepno3nnuns CHi 1 29.09.25
14 Pemenue 3anau Ha npumMeHeHne 3ak0HOB HproTOHA 1 30.09.25
15 Cwita ynpyroctu. 3akoH ['yka 1 02.10.25
16 Pemenue 3anau no teme «Cuna ynpyroctu» 1 06.10.25



JlabGopaTtopHas pabota «OnpenesieHue KeCTKOCTH

17 07.10.25
IPYKUHBDY

18 Cuna TpeHus 09.10.25

19 Pemenue 3amay mo reme «Cuia TpeHUS» 13.10.25
JlaboparopHas padota "Onpenenenne

20 patop P P 14.10.25
K03 (HUIHEHTA TPEHHUS CKOJIBKCHUS" o
Pentenue 3amau mo treMe "3axonsl HeroTona. Cuma

21 . 16.10.25
ynpyroctu. Cuina TpeHus
Cuta TSKECTH U 3aKOH BCEeMUPHOTO TATOTEHUSI.

22 20.10.25
YckopeHnue cBOOOIHOTO MaeHUs
Ypok-koHpepenmus "JIBUKCHHE TSI BOKPYT

23 rpaBuTaloHHOro 1eHTpa (CosHevyHast cucrema). 21.10.25
lamaktuku"
Pewenue 3anau no reme "Cuiia TSKeCTU U 3aKOH

24 " 23.10.25
BCEMHUPHOT'O TATOTCHUS
[lepBas kocMuueckas ckopoctb. HeBecomocTs u

25 P P 06.11.25
neperpys3Kku
PaBHOBecue matepuanbHON TOUKU. AOCOITIOTHO

26 TBEpHOE Teno. PaBHOBECcHE TBEPAOTO TENA C 10.11.25
3aKPEIUIEHHON OCHIO BpaleHuss. MOMEHT CHIIBL. o
Ilentp TsKECTH
PaBHOBecue matepuanbHON TOUKU. AOCOITIOTHO

7 TBEpHOE Teso. PaBHOBECHE TBEPAOTO TENA C 11.11.25
3aKPEIUIEHHON 0ChIO BpalieHus. MOMEHT CHUIIBL. o
LlenTp TsHKECTH
Pemenue 3agau no reme "MomeHT cuibl. LleHt

28 e Henrtp 13.11.25
TSOKECTH

29 [ToxroroBka Kk KOHTPOJIBHON paboOTe MO TeMe 17.11.25



"MexaHndeckoe ABrKeHne. B3aumoaeiicteue ten"

KoHnTtpoibHas pabota mo teme "MexaHuueckoe

30 3 . 18.11.25
nBIDKeHHe. B3zaumonencTaue el

31 Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUs 201125
UMITyJIbca. YIIPYroe U HEYyIpyroe B3auMOAeHCTBHUE o
Pemenue 3anay no teme "3aKoH COXpaHEHUsI

32 . 24.11.25
UMIyJbca
Ypok-koHpepeHnuus "PeakTuBHOE ABH)KEHHE B

33 P depei . 8 25.11.25
IPUPOJIE U TEXHUKE

34 Mexannueckas paboTa U MOIITHOCTh 27.11.25
PaGora cunbl TsKECTH, CUITBI OCTHU U CHJIbI

35 yupyr 01.12.25
TpPEHUSI
JlaGopatopHas pabota «OnpeneneHne paboTsl CUIIbI

36 TPEHUSA IIPpU PABHOMEPHOM JABMIKEHHUH TeEJIa 110 02.12.25
TOPU30HTAJILHOM TOBEPXHOCTH»

37 CBs13b sHepruu u paboTsl. [loTeHnnanbHas 3Heprus 04.12.25
Kunernueckas sneprus. Teopema 0 KHHETHYECKOM

38 08.12.25
SHEPrUuu

39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE 09.12.25
JlaboparopHas pabota «3ydyeHue 3akoHa

40 paTop P v 11.12.25
COXpaHEHMSI SHEPTUN»

41 KonebarenbHoe IBMKEHUE U €r0 XapaKTEPUCTUKU 15.12.25
3aryxaromue Konebanus. BolHyX1eHHbIE

42 RO e 16.12.25
KosiebaHus. Pesonanc

43 MaremaTnueckuil ¥ NPy KUHHBIM MasiTHUKH 18.12.25
Ypok-uccienoBanue «3aBUCUMOCTb IEPUOAA

44 P A pHOA 22.12.25

KoJIeOAHMH OT KECTKOCTHU NPYXUHBI 1 MACChI I'Ppy3a»




[IpeBpanienue 3HEprun Npu MEXaHUYECKUX

45 23.12.25
KOJICOaHMIX

46 JlaboparopHas pabota «OnpeaeneHrne 4acToTsl U 55 1,25
nepro/ia KojaeOaHuii IpyKUHHOTO MasTHUKA» o
JlaboparopHas pabota «IIpoBepka He3aBUCUMOCTH

47 nepuo/ia KojebaHui rpy3a, MOABEIICHHOTO K HUTH, 29.12.25
OT MaccChl rpy3a»
Mexanundeckue BoJiHbL. CBOMCTBA MEXaHUUECKUX

48 30.12.25
BOJIH. [IpofobpHbIe U onepeyHblie BOJIHBI
VYpoxk-koHpepenuus "MexaHUYeCKHEe BOITHBI B

49 P tbep / ! 12.01.26
TBEpIOM Tele. CelicMIUYeCcKre BOITHBI

50 3ByK. PacnipocTpaneHnue u oTpakeHHe 3ByKa 13.01.26
VYpok-uccnenosanue "HabnroneHue 3aBUCUMOCTH

51 § 15.01.26
BBICOTHI 3ByKa OT YaCTOTHI
I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUM

52 p K Y 19.01.26
pEe30HaHC
Vpoxk-koH(pepenuus "YabTpa3Byk U HH(PpPa3BYK B

53 P Gep . PASBYK M HHpasByK 20.01.26
MPUPOJE U TEXHUKE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

54 "3akoHbI cOXpaHeHUs. MexaHnueckue KojaeOanus u 22.01.26
BOJIHBI"
KontponbHas padota o Teme "3akoHbI

55 . 26.01.26
coxpaHeHus. MexaHn4deckue Kojie0aHus U BOTHBI
DNIEKTPOMArHUTHOE MOJe. DIEKTPOMArHUTHbIE

56 27.01.26
BOJTHBI

57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH 29.01.26
Vpoxk-koHpepenuus "lkana 3neKTpOMarHUTHBIX

58 P dep P 02.02.26

BostH. Mcrmons3oBanme OJICKTPOMAariMuTHBIX BOJIH JJIA




COTOBOI¥ CBA31"

VYpoxk-uccinenosanue "M3yuenne cBONCTB

59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOUIIBHOTO 03.02.26
tenedona"

60 Pemenue 3anay Havonpez[eneHI/Ie YacTOTHI U JJINHBI 05.02.26
JJIEKTPOMAarHUTHOM BOJIHBI

61 DneKkTpoMarHuTHas mpupoaa csera. CKopocThb 09.02.26
cBeTa. BonHOBBIE CBOMCTBA CBETA o

62 Hcrounuku ceera. [Ipsmonuneninoe 10.00.96
pacnpocTtpanenue csera. 3armenus Connua u JIyHsl
3aKoH OTpakeHMs cBeTa. 3epKaia. Pemenue 3anay

63 12.02.26
Ha [IPUMEHEHUE 3aKOHA OTPAKEHUS CBETA

64 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA 16.02.26
[TostHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonp30Banue MOJTHOTO BHYTPEHHETO OTPAKEHUS 17.02.26
B ONTUYECKUX CBETOBOJIaX
JlaGopatopHas pabota "HccnenoBanue

66 3aBMCHMMOCTH yIJIa IIPEJIOMIICHUS CBETOBOI'O JIyda OT 19.02.26
yria IaJeHus Ha rpaHule "Bo3ayx-crexiao""
VYpoxk-koupepennus "Mcrnonb3oBaHre MOJTHOTO

67 BHYTPEHHET'0 OTPaKCHHS: CBETOBO/IbI, 24.02.26
ONTUKOBOJIOKOHHAS CBSI3b"

68 JIma3el. OnTHYECKas CHIIa JIMH3BI 26.02.25

69 [TocTpoenue nzobpaskeHu B TMH3aX 02.03.26
JlaGopaTtopHas pabota "Onpenenenue HOKyCHOTO

70 PacCTOSIHUSA U ONITUYECKON CHIIbI COOMparoIeit 03.03.26
JTUH3BL"

71 VYpoxk-koHpepennus "OnTuyeckue TUH30BBIC 05.03.26




npubops”

72 I'ma3 xak onrtuyeckas cucrema. 3peHue 10.03.26
VYpoxk-koupepenuus "edexrsl 3penus. Kak

73 P deperiu ., fled P 12.03.26
COXPaHUTD 3pEHUE
Paznoxenne 6enoro cBera B cieKTp. OMBITHI

74 Herotona. CnoxeHue crieKTpajIbHbIX 1{BETOB. 16.03.26
Hucniepcus ceera
JlaboparopHas paboTa "ONBITHI 10 Pa3I0KEHUIO
0eJI0ro CBETa B CIEKTP M BOCIIPUSITHIO I[BETA

75 p p I 17.03.26
MIPEIMETOB MPHU X HAOIIOICHUU Yepe3 I[BETOBBIC
GmbTpe!"
VYpoxk-nipakTukym "BoiHOBbBIE CBOWCTBA CBETA!

76 PORTHIPAICTHIEYM : 19.03.26
mucnepcus, MHTephepeHnus U Juppaxius

77 OmneiTel Pe3epdopaa v rmuranerapaast MOACIb aTOMa 23.03.26

78 ITocrynater bopa. Moaens atroma bopa 24.03.26
Hcnyckanue u norionieHue cBera atoMoM. KBaHTBI.

79 . 26.03.26
JluHeituaTeie CIEKTPHI
VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB

80 POKCTIPAITHEYM A P 06.04.26
UCITYCKaHUS

81 PagnoakTHBHOCTE U €€ BUOBI 07.04.26

82 Crpoenne atomHoro0 simpa. HykimonHnas Mmojens 09.04.26

83 PannoakruBHbIe npeBpamenus. M3oromnsl 13.04.26
Pemenne 3amau mo teme: "PagnoakTHBHEIE

84 | 14.04.26
MpeBpaIlCHUS

85 [Tepuon momypacmana 16.04.26
Ypok-koH(pepenuus "PaguoakTHBHbIEC U3ITYYEHUS B

86 P depern A ya 20.04.26

IIPUPOJIE, MEULINHE, TEXHUKE"




87

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO
Y MacCOBOTI'0O Yncell

21.04.26

88

89

DHeprusi CBI3u aTOMHBIX sifiep. CBsi3b Macchl U
SHEPruu

Pemenue 3amaud no treme "Anepueie peakuuun'

23.04.26

27.04.26

90

PeaKHI/II/I CHUHTC3a U JCJICHUA ALCP. NcTounukn
sHepruu CosHIA U 3BE3]

28.04.26

91

92

93

VYpok-koHpepeHuus "SnepHas sHEpPreTHUKA.
JlelicTBUA paluOaKTUBHBIX U3TyYECHHI HA KUBbBIC
OpraHu3mbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DJIEKTPOMAarHuTHOE MOoJe. DIEKTPOMArHUTHbIE
BOJIHbI. KBaHTOBBIC sABICHUA"

KonTpomapHas padota 1o Teme "DIeKTpOMarHuTHOE

noJje. DJeKTpOMarHuTHhIE BOJIHBI. KBaHTOBBIE
siBjIeHus"

30.04.26

04.05.26

05.05.26

94

95

96

97

[ToBTOpenue, 06061menue. JJaboparopubsie paboThbI
no kypcy "BzaumoneiictBue ten"

[ToBTOpenue, o6o0mmeHue. Pemenue pacueTHbIX U
KaueCTBEHHBIX 3aj1a4 1o TeMe "TermnoBbie
npoiiecch”

[ToBTOpenue, o6o01meHue. Pemenue pacueTHbIX U
KadyecTBEeHHBIX 3a7a4 no Teme "KIIJ[ TemioBsix
nBurareneit”

[ToBTOpenue, o6ob6meHne. Pemenue pacyeTHbIX U

KayeCTBEHHBIX 3aaa4 o Teme "KIIJ],
JIEKTPOYCTaHOBOK"

07.05.26

11.05.26

12.05.26

14.05.26

98

[ToBTOpenwue, 0600meHne. JlabopatopHbie pabOTHI

18.05.26




110 Kypcy "CBeToBbl€ SIBJICHUS"

[ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1mo

99 i . 1 19.05.26
TeMe "3aKOHBI COXPAHECHUS B MEXaHHUKE

100 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1mo 1 210596
teme "Konebanus u BosHbI"

101 HOBT?peHI/Ie, O606H.I€HI/I€."P3,6OT3. C TEKCTaMH 10 1 55 05.26
TeMe "CBETOBBIC SBJICHUS

102 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1mo 1 26.05.26
teme "KBaHTOBas U saepHas Gpu3uka'

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA

9 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

11

1.2

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pas3iiniaTtb ABJICHUSA 110 OMMUCAHUIO HMX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (bHSquCKOG SABJICHUC

13

14

pacrio3HaBaTh  NPOSIBIIEHHME  M3YYCHHBIX  (PU3MUECKUX  SIBIEHUH B
OKpPY)KAIOIlIEM MHUpPE, B TOM 4ucCjIe (U3NYECKUE SIBICHUS B MPUPOAE, NIPU
3TOM HEepeBOJIUTHh MPAKTHUECKYI0 3ajady B y4yeOHyI0, BBIJCIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI

OIMCHIBATh M3yYCHHBIC CBOWCTBA TeN W (PU3NUECKUE SIBICHUS, UCIOIB3Ys
¢usnyeckue  BEIMYMHBI, MpPU  ONUCAHUM  MPABUIBHO  TPAKTOBATh
(GU3NYECKUH CMBICT HCIIOJIb3YeMbIX BEIUYMH, OOO3HAYCHHS WM €IUHHIIBI
(Gu3MYecKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIUE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTMMHU BEJIHMYMHAMHU, CTPOHUTH TpaduKu

HU3YUCHHBIX 3aBHCHUMOCTEM (1)I/I3I/I‘IGCKI/IX BCIIMYHH

1.5

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/ILIGCKI/IG SABJICHUA W IIPOLCCCHI,
HCIIOJIb3Ys HN3Y4YCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBCCHYIO

(I)OpMy.TII/IPOBKy 3aKOHa U 3allMCbIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

1.7

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallul IPAKTUKO-OPUEHTHUPOBAHHOIO XApPAaKTEpa: BBIABIATH
MPUYNHHO-CJICICTBEHHBIE CBSI3M, CTPOUTH O0BSICHEHHE U3 2 — 3 JIOTHYECKUX
[IaroB C MOMOIBI0 2 — 3 H3Y4YEHHBIX CBOMCTBAa (PU3MUECKUX SIBICHMH,

(1)H31/I‘-I€CKI/IX 3aKOHAa UJIK 3aKOHOMCPHOCTH

pemarh pacu€THple 3amauyd (Omuparomecs Ha cucteMy W3 2 — 3
ypaBHEHMI), UCTIONBb3YsS 3aKOHBI U (HhOPMYJIBI, CBSI3bIBAIOLINE (prU3HUECcKHe
BCJIMYMHBI: Ha OCHOBC aHalIW3a YCIOBHA 3aJadd 3alliMChbIBATh KPATKOC
YCJIOBHE, BBISBIATH HENOCTAIOIIME WJIM H30BITOUHBIE IaHHBIE, BHIOMpAThH
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE AJISl PELIeHUs, TPOBOAUTH PAcU€Thl U

OLICHUBATb PCATUCTUIHOCTD MMOJIY4YCHHOI'O 3HaA4YCHUA (I)HSHHCCKOﬁ



BCJIIMYHUHBI

1.8

PacCIIO3HaBaTb HpO6HeMBI, KOTOpPBIC MOXHO PpCHIMTh IIpd ITOMOIIU
(bI/IBI/I‘-IeCKI/IX MCTOAOB, MHCIIOJIB3YysA ONHUCAHUC HWCCICAOBAHUA, BBIACIATH
IIPOBEPAEMOC IIPEAIIOJI0XKEHHUE, OLICHUBATb IMPpaBHUJIbHOCTDb Iopsaka
MMPOBCACHHA UCCICAOBAHUA, NCJIaTh BbIBO/JAbl, HHTCPIIPECTUPOBATL PC3YyJIbTAThI

HaOJIIOIEHUI U OIBITOB

1.9

1.10

IIPOBOJIUTH ONBITHI 10 HAOIIOAEHUIO (PU3UUECKUX SBICHUN WIN PU3NUECKUX
CBOWCTB TeN: CaMOCTOSATENBHO COOMpaTh YCTaHOBKY W3 H30BITOYHOTO
Habopa 000pylOBaHMs, OIUCBHIBATh XOJ OINbITAa M €ro pe3yJbTaThl,

(hopMyIIMpPOBaTh BHIBOJIBI

MPOBOJIUTh NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX H3MEPEHHH, ONpenemsis
cpeAHee 3HAa4YeHHE H3MepseMOll BeqndyMHbl ((POKYCHOE paccTOsSHUE
coOuparomeld  JUH3BI), OOOCHOBBIBATH BBIOOP CIIOCO0Aa HM3MEPEHHS

(u3MepuTeILHOTO IPHOOPA)

1.11

1.12

1.13

NPOBOJUTH  HWCCIENIOBAaHHE 3aBUCHUMOCTEH (DU3MYECKMX BEIMYUH C
UCIOJb30BAHUEM MPSAMBIX M3MEpPEHM: IUIAHUPOBAaTh HCCIEIOBAHUE,
CaMOCTOSITENIFHO ~ COOHMpaTh  yCTAaHOBKY, (DUKCHpOBaTh  pe3yabTAThI
MOJy4YEeHHOM 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHJIE TaOIUIU

Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM UCCICAOBAHUA

IMPOBOAWTE KOCBCHHBIC HU3MCPCHUA (bHSI/I‘-ICCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MCEPCHUA, CO6I/IpaTL SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJHATDH
U3MEPCHUA, CICAYyA HpCI[J'IO)KGHHOfI HHCTPYKIUH, BBIYUCIATH 3HAYCHUC
BCJIMYHHBI U AHAJIU3UPOBATH MMOJIYYCHHBIC PE3YJIBTAThHI C y‘léTOM Sa)laHHOI\/’I

MIOTPEIHOCTH U3MEPEHUIN

co0roAaTh npaBuia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ J1abopaTopHbIM

0o0opynoBaHUEM

1.14

1.15

pa3nuyaTh OCHOBHBIE TMPU3HAKM HM3YyYEHHBIX (U3UYECKUX MOJENeH:
MarepuaibHasi TO4YKa, a0COJNIOTHO TBEPIOE TEIO0, TOUCYHBIM HMCTOYHUK
CBETa, JIy4, TOHKas JINH3a, IIaHETapHasi MOJAENb aToMa, HYKIIOHHAST MOJIENb

aTOMHOTO siIpa

XapakTEepU30BaTh TMPUHIMIBI  JEHCTBHUS  W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX ONMHMCAHMS, UCIOIb3YS 3HAHUS O
CBOWCTBax  (DU3WYECKUX SBICHUA ©  HEOOXOoauMble  (U3UUYECKUE

3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BATh CXEMbI W CXEMATUYHBIC PUCYHKHW HU3YYCHHBIX TCXHHYCCKHX




YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU
pelieHnd  y4eOHO-TIPaKTHUECKUX  3a/Jay, ONTHYECKHE CXEeMBbl IS

MIOCTPOCHHUSI U300pAKEHUI B INIOCKOM 3epKalie M COOMparolei InH3e

1.17

NPUBOAMTH  TPUMEPHl  (HAXoAWTh  HWH(pOpMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCMOIb30BaHUS (DU3MUECKUX 3HAHUW B IOBCEIHEBHOMN
KU3HHM 711 oOecrieueHrss 0€30MacHOCTH MPH OOpaIleHuH ¢ MpudopaMu U
TEXHUUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 370POBbSI U COOIOICHUS HOPM

9KOJIOTHYECKOI'O ITIOBCACHUS B Oprma}omeﬁ cpenec

1.18

1.19

OCYILIECTBIATh MOUCK HH(pOpMaluu (U3NYECKOTO COACpPKAHUS B CETH
WuTepHer, camocTosTenbHO (HOPMYIUpYsl TMOMCKOBBIN 3ampoc, HaXOIUTh
MyTU OMNPEJEJICHUs TOCTOBEPHOCTH MOJIYyYEeHHOH MH(OpMAalMd HAa OCHOBE

HUMCIOIIIUXCA 3HAHUH U JOITOJIHUTCIIBbHBIX NCTOYHUKOB

HCIOJIb30BaTh NPU BBINOJHEHUU Y4YEOHBIX 33JaHUM HAYYHO-IIOMYJISPHYIO
aUTeparypy (pU3MUecKoro coiaepkaHus, CIpPaBOYHbIE MaTepHUaibl, PECypChl
cetu MHrepHer; BimageTh Npu€MaMu  KOHCIEKTUPOBAHMS  TEKCTA,

npeoOpa3oBaHus HH(OPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3llaBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpMAllUM U3 HECKOJbKUX MCTOYHHKOB (U3UYECKOT0 COJeprKaHus,
myOJINYHO TIPECTABIATh PE3YIbTATHI MPOCKTHON WM HCCIIEIOBATEILCKOM
JESATEIBHOCTH, ITPX 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yUYEHHBINH TOHATUIHBIN
anmapaT HM3y4aemoro pasziena (QU3MKM U CONPOBOXKIATh BBICTYIJICHUE

Ipe3eHTaIMel ¢ ydéToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

MpU BBIMOJHEHUH YUYEOHBIX TIPOEKTOB M HCCIEAOBaHUN (DU3MUECKHUX
MIPOLIECCOB  paclpeAensiTh OOA3aHHOCTH B TpYIINE B COOTBETCTBHM C
MOCTaBJICHHBIMH 3aJja4aMH, CJIEIUTh 32 BBIOJIHEHHEM IUIaHA JTEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILIEHUBaTh COOCTBEHHBIM BKJIA] B
NEeSATEIbHOCTh TPYIIbI, BRICTPAUBATh KOMMYHHUKAaTUBHOE B3aMMOJICHCTBHE,

MIPOSBIISAS TOTOBHOCTD pa3peliaTh KOHQIIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KUIACC

Kon

pazzuena

Ko hnemenTa

[IpoBepsieMbIE 3IIEMEHTHI COAECPKAHUS

MEXAHUWYECKMUE ABJIEHUA
Mexanuyeckoe aBUkeHUE. MarepuanbHas Touka. Cucrema
- oTcyéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOI'O IBUKEHHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE
#H#Parf#HepaBHOMepHOE  NIPAMOJIMHEWHOE  JIBUJKEHHE.
8.4 CpenHsis 1 MTHOBEHHAsi CKOPOCTb TeJla P HEPaBHOMEPHOM
JBYOKCHUHT
8.5 VYckopeHne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHHE
8.6 ##HPar###CrobomHoe nanenue. OnbITel [ anumes
#H##Par###PaBHoMepHOEe  IBIDKEHHE IO  OKPY>KHOCTH.
8.7 [lepuog wm uyactora oOpamienus. JluHelHas u yrioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 ITepssiit 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 H#H#Par##H#] [puHuUn cyneprno3uuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#Par###Cuna TpeHus: cuila TPEHUS CKOJBXEHUs, CHuia
813 TPEHUs TIOKOSI, IPYTUE BUIIBI TPEHUS
#HH#Par###Cuna TSHKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS.
8.14 YckopeHue cBOOOTHOTO TaIeHUs
8.15 Jsmwxenne mnaner Bokpyr CoisHna. IlepBas xocmuueckas
' ckopocTh. HeBecoMocCTh 1 neperpy3ku
PaBHOBecue MaTepuanbHOW TOYKH. AOCOIIOTHO TBEPIOE
8.16 oo
8.17 ###Par###PaBnoBecue TBEpPHOTO TeNMa C 3aKPEIIEHHOMN

OCBIO BpalllCHUA. MOMEHT CHUJIBL. HCHTp TAXKCCTH



8.18

Nmnynbc Tena. M3menenue umnyinbca. UMmynbc criibl

8.19

3aKkoH COXpaHCHHA UMITYJIbCa

8.20

#H#HPart##PeakTHBHOE IBUKECHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

8.23

8.24

8.25

Pabora cun TspkecTd, ynpyrocTtd, TpeHus. CBsi3b SJHEPTUU U

paboThI

HOTCHHI/IaJ'IBHaSI OHEpPIrus TCIa, HOAHATOI'O Hanqg

MOBEPXHOCTHIO 3eMJIU
IToTreHumanbpHas YHEPrUs CKATOU NPYKUHBI

#H#Par###Kunernueckas SHEPrus. Teopema 0

KUHETHYCCKOHN OHCPIUH

8.26

HAHPar###3akoH coxpaHeHUsI MEXaHUYECKOU SHEPTUU

8.27

8.28

[TpakTuueckue paboThI:

OmnpeneneHne CpeaHel CKOPOCTH CKOJBLXKEHHUS OpycKa WIIn
JIBUKCHHS ~ IIapuKa 10  HAKJIOHHOW  IJIOCKOCTH.
OnpeneneHue ycKOpeHUs Tella MpU PABHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH TYTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4allbHON CKOPOCTH.
[IpoBepka THMOTE3Bl: €CIM TpPH  PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HayallbHOM CKOPOCTH IMYTH OTHOCSTCS Kak
P HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHE MPOMEXKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJBXEHUS OT
CHJIBI HOPMaJIbHOTO JTaBIICHUSL. OnpenencHue
kod(duimenta  TpeHus  cKoJbxkeHus.  OrmnpezaeneHue
KECTKOCTH TPYKUHBL. OrpeneneHue padoThl CHIIBI TPEHUS
Py PaBHOMEPHOM JBMKEHHHM Tella MO TOPH30HTaIbHOU
noBepxHocTu. OmnpeneneHue paboThl CHIIBI YIPYTOCTH MPH
noabEMe Tpy3a C UCIOJNb30BAaHUEM HEMOJBI)KHOTO U
IMOJABMKHOTO OJIOKOB

dwusndeckue SBICHUS B TPHUPOJC: TNPUIHBHI H OTJIHBBI,

JABMKCHUC  INJIIAHCT ConaeuyHoMn CUCTCMbI, PCAKTHUBHOC

JABVKCHUC )KMBBIX OPTraHU3MOB
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8.29

TexHuueckue YCTPOMCTBA: CIIHJIOMETD, JIaTYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenbnoe papmwkeHne. OCHOBHBIE XapaKTEPUCTUKH

o Kosie0aHuii: Iepro/1, 4acToTa, aMIUIUTY 1a
9.9 MaremaTuyeckuil U NPy XUHHBIA MagTHUKH. [IpeBpaienue
' SHEPTUH MPHU KOJICOATEITLHOM JIBHIKEHUN
93 3aryxatomue KoneOaHusa. BbIHYyXIeHHbIE KoJIeOaHUs.
' Pe3onanc
Mexanuyeckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJIH.
9.4 [IpononpHble W mONEpeyYHbIE BOJHBL J[TMHA BOJHBI H
' CKOpPOCTh €€ paclpoCcTpaHEeHHs. MexaHHYeCKHue BOJHBI B
TBEPAOM Telle, CeCMUYECKHE BOJIHBI
9.5 3Byk. ['pomMKOCTh 1 BbIcOTa 3BYKa. OTpakeHuE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuueckue paboThI:
Onpenenenne  4acToThl W Iepuojga  KoJjeOaHMiA
MaTeMaTHYECKOTO MasTHHUKA.
Ormpezenienre 4acTOThl U TIEPHOJIa KOIeOaHU MPYKUHHOTO
MasiTHUKA
9.7 HccnenoBanne  3aBUCUMOCTH  IepHoja  KoJiebaHM
' MOABEIIEHHOT0 K HUTH TIpy3a OT JUIMHBI  HHTH.
HccnenoBanne  3aBUCMMOCTH  IepHoja  KoJiebaHM
NpPY’KMUHHOTO MasiTHUKa OT Maccel Trpy3a. IIpoBepka
HE3aBHUCHUMOCTH TEepHO/Ia KOJI€OaHUN Tpy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpy3a H kE€CTKOCTH NPYKUHbL. 3mMepeHune
YCKOPEHHSI CBOOOTHOTO TaJCHUS
®usnueckre SBICHUS B TMPUPOJIE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJICTPSACEHHE, CEHCMHUUYECKHE  BOJIHBI,
I[yHaMHU, X0
9.9 TexHuueckue  yCTpOMCTBAa:  3XOJOT,  HCIOIb30BAHHE

YIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

ONEeKTPOMarHUTHOE TMoJie. JIEKTPOMAarHUTHbIE BOJIHBIL.
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CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ixana 3eKTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas mnpupoja cBeta. CKOpPOCTh CBeTa.
' BonHoBBIE cBOMCTBaA CBETA
[TpakTuyeckue pabOTHI:
10.4 W3ydyeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOUIBHOTO TenedoHa
dusnyeckue sBICHUS B IpUpoJIe: OMOJIOTHYECKOE IEHCTBHE
10.5 BUJIUMOTO,  yJIbTPadUOJIETOBOTO W  PEHTTEHOBCKOTO
W3JIyYEHUN
10.6 Texnuueckue yCTpOIiCTBA: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JUUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBas monens cBera. MIcTOUHHMKM CBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxenune cBera. Ilnockoe 3epkano. 3aKOH OTpa)KEHUs
' cBeTa
114 [Ipenomiienue cBera. 3akoH mpesnomieHus cBeta. [lomHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
115 JInnza. Xop nyuelt B 1MH3€E
116 Ontuueckass cuctema (¢oroannapara, MHUKpOCKONa H
' TejecKorna
117 [ma3 xak omnrTuveckas cucreMa. bBIU30pyKoCcTh |
' JTaIbHO30PKOCTh
118 Paznoxenue Oenoro ceera B crnekTp. OmnbiTel HbroTOHA.
' CrnoxeHne CreKTpallbHBIX IIBETOB. Jlucriepcust cBera
[TpakTrueckue paboThI:
###Par###IccnenoBanne 3aBUCUMOCTH  YIJIa OTPaKECHHS
CBETOBOTO Jy4a OT yIJa MajIeHusl.
119 ##HPar#Ht#113yuenue XapaKTEPUCTUK M300paxKeHus

peaMeTa B INIOCKOM 3epKalle.
###Par###ccnenoBanne 3aBUCUMOCTH yTJia MPETOMIICHHS
CBETOBOIO Jiydya OT yrjia MaJeHHsl Ha TPaHUIE «BO3AYyX —

CTCKJIO».
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###Par### lonyuenne  W300paXeHHH ¢ TTOMOIIBIO
coOuparoIIel TMH3BL.

###Par###Onpeneneane  QOKYCHOrO  pacCTOSIHUS |
ONTUYECKOH CUJIBI COOMPAIOILEH TUH3BI.

H#HH##Par###OMnbIThI O Pa3I0KEHHUIO OCJIOr0 CBETA B CIIEKTP.
H#AH#Par###0OnbITEl IO BOCIPUATUIO I[BETa IMPEIAMETOB IPU

WX HaOJIO/ICHUHU Yepe3 BETOBbIC (GUIIbTPHI

du3nyeckue SBICHHUS B opupoac: 3aTMCHUA ConHna m

11.10 JlyHbI, IBeTa TEI, ONTUYCCKUE SIBJICHUS B aTMocdepe (IBET
HeOa, pedpakius, paxyra, MUPax)
1111 TexHuueckue ycTpoWCTBa: OYKH, MEPUCKOIN, (oToarrmapar,
' ONTHYECKUE CBETOBOJIBI
KBAHTOBBGIE ABJIEHUA
121 OmnpiTel Pezepdopaa u mnaneTapHas Mojeinb atoMa. Mojienb
' aroma bopa
122 Hcnyckanwe © TOTJIOIIEHHWE CBeTa aToMOM. KBaHTEHIL
' JluneituaTeie CEKTPHI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
Yy Crtpoenue atoMHOro sjpa. HykiaoHHas Mojenb aTOMHOTO
' anpa. M3oronsl
125 PannoakTuBHBIE TpeBpamieHus. llepwox  mosypacmaaa
' ATOMHBIX sJIEP
126 Snepubie peakuuu. 3aKOHBI COXPAHEHMsS 3apsIOBOTO U
' MacCOBOT'O YHCETI
12.7 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU
128 Peakuuu cunte3a u neneHus sgep. VICTOUHUKHM DSHEPTHH
' ConHua u 3B€31
12.9 SnepHas JHEPTeTHKA. JeiicTBue panavoaKTUBHBIX
' U3ITy4YeHUN Ha )KUBBIE OPTaHU3MbI
[TpakTudeckue paboThI:
HaGmoenne  CIUTOMIHBIX W JIMHEWYaTBIX  CIICKTPOB
12.10 U3ITy4EHUS.

HccnenoBanue TpeKOB: M3MEPEHHE SHEPIMHM YaCTHUIBI IO

TOPMO3HOMY NyTH (110 hoTOrpadusm).



W3mepenune paanoakTuBHOTO (hoHA

12.11

12.12

@dusznueckue  ABJICHHS B IPUPOAE:  €CTECTBEHHBIN
paIuOaKTUBHBIA (DOH, KOCMHUYECKUE JTyYH, PaJUOAKTHBHOE
U3JIy4eHHE IPUPOIHBIX MHUHEpPAJOB, JIeHCTBHE

paadnOaKTUBHBIX H3Hy‘-l€HPII>1 Ha OpraHu3M 4CJIOBCKa

TexHu4eckue yCTpOMCTBA: CIEKTPOCKOI, WHIAWBUAYaIbHBIN

JO3UMETP, KaME€pa Bunscona



MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJjibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0
o01mero oopazosanus Ha ocHoBe ®PI'OC

ITonnmanue ponu (GU3MKM B HAY4HOH KapTWHE MUpa; chOPMUPOBAHHOCTD
0a30BbIX MPEJICTABICHUH O 3aKOHOMEPHOW CBSI3M M ITI03HABAEMOCTH
ABJICHUM  NPUPOABL, O  PpOJM  JKCIepuMeHTa B  (uszmke, O
crucreMooOpasyromeil ponu (U3MKA B Pa3sBUTHH €CTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJIOTHH, 00 3BOJIOLMHU (PU3MYECKHX 3HAHUN M UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAY4YHOW KapTHHE MMpPA, O BKJIAJEC POCCUHCKHUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE IPOLIECCOB

OKpY>KaloIlero MUpa, pa3BUTUE TEXHUKHU U TEXHOJIOTHI

3HaHMs O BHJAX MaTepuH (BELIECTBO U IOJE), O ABMXKEHHUU KaK criocode
CYIIECTBOBaHUSA MaTepuH, 00 aTOMHO-MOJIEKYJSPHOM TEOPUH CTPOCHHS
BEIIECTBA, O (M3WYECKON CYITHOCTH SIBICHUW TPHUPOABI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3nyarh SBJICHUS
[0 OIMCaHUI MX XapaKTepHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLNX JaHHOE (U3UYECKOE SIBICHUE, YMEHHE paclo3HaBaTh
MPOSIBJIEHUE M3YYEHHBIX (PU3MUECKHX SBJICHUH B OKpYXKAIOLIEM MHMpE,

BBIACIIAA UX CYHICCTBCHHBIC CBOMCTBaA (HpI/IBHaKI/I)

BJ'IaI[eHI/Ie OCHOBaMM IOHSATHHHOTO arrmapara U CHMBOJIMYCCKOI'O A3bIKa
(1)I/ISI/IKI/I N HCIIOJIB30BAHUC HX IOJId PCIICHUA yqe6Hr,1x 3aaa4; YMCHHC
XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/ILIGCKI/IG SABJICHUA W IIPOLCCCHI,

HCIIOJIb3YA q)YHHaMCHTaJ'IBHI)Ie N OMIIMPUYICCKHEC 3aKOHBI

YMeHHe OmNHUCHIBaTh HN3YUYCHHBIC CBOICTBa TE€I U (1)1/13I/I‘IGCKI/IC SABJICHUA,

UCTIONB3Ys GU3UUYECKUE BETUIMHBI

Brnanenne ocHOBaMH METO/I0B HAYYHOI'O MO3HAHMS C YUETOM COOJIIOCHMS
npaBui 0€30MacHOro Tpya: HaOM0ieHNe (PU3NUYECKHX SIBICHUI:

YMEHHE CaMOCTOSTEIbHO COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U3
JAHHOTO Habopa 000pyIOBaHMS 110 MHCTPYKIUH, OMMCHIBATH XOJ| ONBITA U
3aMMChIBaTh €r0 Pe3yNbTaThl, (GOPMYIUPOBATH BHIBObI;

NPOBEICHUE NPSAMBIX W KOCBEHHBIX M3MEpPEHMH (PU3MUYECKUX BEIHYUH:

yMEHHE  IUIAaHUpPOBaThb  U3MEPEHMs,  CaMOCTOSITeIbHO  coOupaTth




JKCIEPUMEHTAIBHYIO YCTAHOBKY I10 WHCTPYKLHH, BBIYUCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJIU3UPOBATH MOJYUYECHHBIE PE3YJIbTAThl C YUETOM 3a/laHHOU
MOTPEIHOCTH PE3yIbTaTOB U3MEPEHHU;

IIPOBEICHUE HECJIOKHBIX 9KCIIEPUMEHTAIbHBIX HCCIIEI0OBaHU;
CaMOCTOSITENILHO COOMpAaTh AKCIEPUMEHTAIbHYI0 YCTAHOBKY U IMPOBOIMTH
UCCIIEIOBAaHUE 1O MHCTPYKIUH, NPEACTABJIATH MOJIYyYEHHbIE 3aBUCUMOCTHU
¢bu3nyecKux BEJIUYUMH B BUAE Tabiull W TpaduKOB, YUYUTHIBATH

IOrpCeuIHOCTH, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

[ToHnMaHMe XapaKTEPHBIX CBOWCTB (U3MYECKUX MOAENeH (MaTepuaibHas
TOUKa, a0COJIOTHO TBEPAOE TENO, MOJAEIM CTPOCHUS Ia30B, KUAKOCTEH u
TBEPABIX TeJ, INIAHETApHas MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O

;mpa) U YMCHUC IIPUMCHSATD UX IJIA 00BsACHEHUS Q)HSHHGCKHX IIpoueccoB

YMeHue o0bACHATh (PU3NYECKHE MPOLECCHl U CBOICTBA TEJ, B TOM YUCIE U
B KOHTCKCTC cmyaunﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa, B
YaCTHOCTH, BBIABIATH MPUYMHHO-CICICTBEHHbIE CBS3M M  CTPOUTH
OOBSICHEHHE C ONOpOH Ha HM3y4YCHHbIE CBOWCTBA (PU3MUECKUX SIBICHUH,

(bHSH‘{CCKHe 3daKOHBbI, 3dKOHOMCPHOCTHU 1 MOJCJIU

YMmenue pemats pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCHIONB3YS
3aKOHBI U (DOPMYIIBI, CBS3BIBAIONINE (DU3MYCCKHE BEIUYMHBI, B YACTHOCTH,
3aMMChIBaTh KPAaTKOE YCIOBUE 3a/1ayH, BBIABISTH HEIOCTAIOLINE JaHHbIC,
BBIOMpATh 3aKOHBI W (HOPMYJBI, HEOOXOAUMBIE JUIsi €€ peIIeHus,
WCIIONb30BaTh CIPABOYHBIE JAaHHBIC, MPOBOJUTH PACYETHI M OLICHUBATH
PEATUCTUYHOCTD TOJIYYEHHOTO 3HAa4YeHUsl (U3HYECKOM BEIMYUHBI; YMEHUE
OTIpEAETNATh Pa3MEPHOCTh (UBNYECKOW BENUYMHBI, TOTYYECHHOU TMpH

pEILIEHNH 3a/1a4u
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YMmenue XapaKTCPU30BaATh ITPUHIHAIIbI ,HCI>'ICTBH5{ TCXHUYCCKUX YCTPOﬁCTB, B
TOM 4HCJIEe OBITOBBIX HpI/I60p0B, U TOPOMBINUICHHBIX TCXHOJIOIMYCCKHUX
IpoHeCcCoOB MO UX OIMMCAHUIO, UCIIOJIb3Ys 3HAHUA O CBOMCTBax (I)I/I3I/IIICCKI/IX

SIBJIGHUN ¥ HEOOXO0AUMbIe (PU3NUECKHe 3aKOHOMEPHOCTH

YMeHue HCIOoNb30BaTh 3HAHUS O (PU3NYCCKUX SBJICHHUSAX B MOBCEIHEBHOMN
KU3HU s oOecriedeHuss Oe30MacHOCTH MpH OOpalieHud ¢ OBITOBBIMHU
npuOOpaMH M TEXHWUYECKUMHU YCTPOHCTBAMH, COXPAHCHHS 3JI0POBbS U
COOJIIOZICHUSI HOPM DKOJIOTMYECKOTO TOBEICHUS B OKpYKAIOIIEH cpee;
MOHMMAaHUE HEOOXOJUMOCTH TPUMEHEHHS JIOCTHDKCHUH (U3HKH |

TEXHOJIOTHH JJIs PallMOHAJIBHOI'O TPpHUPOAOIIOJIB30BAHU A



11

OnbIT 1moucka, TIpeoOpa3oBaHMs M NPEACTaBICHUA  HMH(OpManuu
¢u3nYecKoro  coAaepkKaHUs C  HCIONb30BaHMEM  HH(pOPMAIIMOHHO-
KOMMYHHUKATHBHBIX ~TEXHOJIOTHH; yMEHHE OLEHUBaThb JOCTOBEPHOCTb
MOJIy4eHHOW  WHQPOpMAIMM HAa OCHOBE MMCIOMIMXCA 3HAHUH U
JIONOJTHUTEIbHBIX MCTOYHHUKOB; YMEHHUE MCII0JIb30BaTh INPH BBIIOJHEHUU
y4eOHBIX 3aJaHUi  HAYYHO-TIONYJSIPHYIO  JUTEpaTypy  (U3NUECKOTO
COJIep KaHus, CIIPaBOYHbIE MaTepUabl, pecypchl ceTu VIHTepHeT; BiajeHue
0a30BbIMH HaBBIKAMU IpeoOpa3oBaHus WH(GOpPMAIMK U3 OJHOM 3HAKOBOM
CHUCTEMBl B JpYryl0; yYMEHHE CO31aBaTh COOCTBEHHbIE IHMCbMEHHBIE U

YCTHBIC COOGH_IGHI/DI Ha OCHOBC PIH(l)OpMaI_[I/II/I N3 HCCKOJIBKUMX MCTOYHHUKOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'D 11O PU3SUKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuueckoe — aBUKeHHME.  MarepuasnibHag — Touka.  Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD JBUKEHUS
19 PaBHOMepHOe M HepaBHOMepHoe nBukeHue. CpenHsas ckopocTs. Popmyna i
' BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE TPSAMOIMHEWHOE IBM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI Tela OT
BPEMEHHU B CIy4yae PaBHOMEPHOIO IPSAMOJIMHEHHOr0 IBUKECHUSA:
13 x()=x,+0 1
I'paduku 3aBUCHUMOCTH OT BpPEMEHM [UIl MPOEKUUH CKOPOCTH, MPOEKIHUU
nepeMeneH s, MyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSMOIMHEHHOM JABIKECHUH
3aBUCUMOCTh KOOPAWHATHI TeJla OT BPEMEHH B CJIy4ae pPaBHOYCKOPEHHOTO
OPSMOJIMHEHHOTO JIBUKEHUS:
2
Sylf) =V *f+ay* g
@opMmynbl AN NPOEKUMU IEPEMELICHUs, IMPOEKUUH CKOPOCTH M IPOEKIHMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBIKEHHH:
2
14 .s].(r)=vm.-r+a].-3.
U_\'('f) =Up, T, 1,
a,(f)=canst,
U:I: - U]..‘E: zzax‘gr
I'paduky 3aBECUMOCTH OT BPEMEHH ISl IPOCKITMH YCKOPEHHSI, TPOSKIIUU CKOPOCTH,
IOPOEKIUM TepeMeIeHsl, KOOPAUHATHl NpPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBYOKEHUHT
CBobGognoe manenue. DopMyIibl, OMUCHIBAIOIIME CBOOOJHOE TaJCHUE Tela TI0
15 BEPTUKAIM (BUXKEHUE TeJla BHU3 WJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTU 3EMIIN).
' ['paduiky 3aBHCUMOCTH OT BPEMEHH ISl POSKIINU YCKOPEHUs, MPOEKIIUU CKOPOCTH
¥ KOOPJIUHATHI IPU CBOOOTHOM Ta/IEHUH TeJa O BEPTUKAIH
16 CKOpOCTh paBHOMEPHOTO JABIKEHHS TeJIa IO OKpYKHOCTH. HampaBnenne ckopocTH.

(DOpMYJ'Ia IJId  BBIUHUCIICHUS CKOPOCTH 4YCpPC3 PpaauyC OKPYXKXHOCTH HU IICPHOA



oOparreHus:

2MR
L=
T

LlenTpocTpeMuTenbHoe  yckopeHue.  HampaBieHue — LE@HTPOCTPEMUTEIHHOTO

yckopenusi. @opmyiia 1 BBIYACICHUS! YCKOPEHUS:

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpalCHUS:

vl
T

1.7

1.8

Macca. IInoTHOCTE BellecTBa. CDopMyJIa JJIA BBIYUCICHUA IIJIOTHOCTH .

_m
V

Cuia — BCKTOpHAasA (1)1/131/1‘-1601(8.5{ BennunHa. CloKeHHe CHJI

1.9

SBnenune unepuuu. Ilepsriit 3akon HproToHa

1.10

Bropoii 3akon HertoToHa:
F=m-a

CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHUSI TeJla U BEKTOpa CHJIbI, ICHUCTBYIOIICH Ha

TCJI0

111

Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fy y=-F

1.12

1.13

1.14

TpeHHe INOKOAI U TPCHUC CKOJIbXKCHUA. d)opMyna IJIL BBIYUCIICHUS MOIYJISA CHIIBL

TPEHUS CKOJILKCHUA:

Frp:u-;‘ﬁ.r

Hedopmarust Tenma. Ympyrue u Heynpyrue aedopmanuu. 3aKOH  YIPYyroi
nedopmaruu (3akoH ['yka):

F=k-Al
BceMHpHOE TATOTEHHE. 3aKOH BCEMUPHOTO TATOTEHHSL:

My -MA
F=G- -1 _2%
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.

(DOpMYJ'Ia AJIs1 BBIYMCIICHUA CHUJIBI TAXCCTH BOJIM3HU MOBEPXHOCTHU 3emmnu: F = mg.



1.15

JBmxenue nmnanet Bokpyr Counnia. [lepBas kocMuueckas ckopoctb. HeBecoMocTh
U TIeperpy3Ku
Nmnynbe Tena — BekTopHast (pusnyeckasi BeIUUMHA.

P=mo

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHune HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsI UMITYJIbCa IS 3aAMKHYTOM CHCTEMBI TEJI:
D=y, iU, =const
PeakTuBHOE IBUKEHUE

Mexannueckas pabota. @opmyna ajisi BEIYUCICHHS paOOThI CHITBL:

A=F5oosct

Mexanudeckasi MOIITHOCTb:

1.18

Kunernueckas n MMOTCHIMAJIbHAA 9HCPI'Hs. CDOpMy.]'Ia JJI1 BBIYUCIICHUA

KMHETUYECKON IHEPIUu:

}JEJE
By

Teopema o kuHeTHUeCKOU d3Heprun. Gopmyia i BBIYUCICHUS TOTCHIMAIBHON

SHEPIUHU Tella, IOJIHATOrO

Haj 3eMEi:

E,= mgh

1.19

Mexanuueckas OHEPIruAi:
E=E,+E,

3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyiia 1 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCYTCTBUE Uil TpeHus: E = const.

HpeBpameHI/Ie MEXaHUYEeCKOH OHCEPI'HUU IIPpU HAJIMYUU CHIIBI TPCHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOC IPABUIIO» MEXaHUKH.
Peruar. MomenT cwiisl; M - Fl.

Ycaopue PaBHOBECHS pblyara:

M +M, +..=0

[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJ[ mpocThIx MexaHH3MOB,




n= Anonessan
A‘S&TIIE"IEEEEH

JlaBnenue TBEPAOTO TENA.

@opmyna i1 BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:

_F
P= Gh
1.21 JlaBiienue ra3a. ATMOC(epHOE TaBICHHE.
['unpocraTyeckoe AaBlieHUE BHYTPH KUIKOCTH.
®dopmyna sl BEBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=Pgh+DPy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. Dopmyna Il ONPEACNICHUS]  BBITAJIKUBAIONICH  CHJIBI,
NEICTBYIONIEH Ha TeJO, HOTPYKEHHOE B )KUJIKOCTh HIIU Ta3:
1.23
F_jkm_ =pgV
VYcnosue riaBanus tena. [[aBanue cy1oB U BO3AyXoIIaBaHHE
Mexanunueckue koinebaHus. AMIUTUTYa, TepUoa U JacToTa konebanuit. dopmyna,
194 CBSI3BIBAOINAS YACTOTY U TIEPHOJ] KOJICOAHMIA:
"L.,l' = L
T
195 Marematnueckuii ¥ OPYXKWMHHBIM MasTHHUKU. lIpeBpamieHne oSHepruum 1pH
' KoJ1e0aTeIbHOM JABM)KEHUU
1.26 3aryxatomue konaebanus. Beinyxaennsie konedanus. Pezonanc
Mexannueckne BOJHBL [Ipo/loNIbHBIE W TOTIEpEYHBIC BONHBL. JIJIMHA BOJHBI H
1.27 CKOPOCTb paclpOCTPaHEHHUSI BOJIHBI:
h=v-T
198 3Byk. ['poMKOCTh U BBICOTA 3ByKa. OTpakeHHE 3BYKOBOIl BOJIHBI Ha TPaHUIIE ABYX
' cpen. Hppa3ByK U yIbTpa3ByK
Ipaxmuuyeckue pabomul
N3MepeHne cpenHell IUIOTHOCTH BEUIECTBA; apXUMEIOBOM CHJIbI; KECTKOCTH
199 OpYXUHBL, KOd(p(dUIIMEHTa TPEHUs CKOJBXKEHHUs, pabOThl CUJIBI TPEHHS, CHUJIIBI

YOPYTrOCTH; CPEIHEH CKOPOCTH [BIKEHHUS OpycKa 10 HAKJIOHHOM IUIOCKOCTH,
YCKOpEeHUsl OpyCKa MpU JBUKEHUH O HAKIOHHOW IIOCKOCTH; YaCTOTHI U MEpHoja

Koje0aHUM MaTeMaTH4YeCKOoro MasTHUKA; YacTOThl M Iepuoja KojeOaHui




1.30

1.31

IPYKUHHOTO MasTHHKA; MOMEHTA CHJIbI, JEHCTBYIOIEro Ha pblyar; paboThl CHUIIbI
YIPYTOCTH TMPH MOIBbEME Ipy3a C MOMOIIBIO HETOABIKHOTO OJIOKA; PabOThI CHIIBI
YIPYrOCTH NPH NMOABEME I'py3a ¢ IOMOIIBIO IOJBIUKHOTO OJIOKA.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOTPYKEHHOW YacTH
TeNa U OT IUIOTHOCTH XUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLICH CUJIBI OT MacChl
TCJIa; CHUJIBI TPCHUA CKOJIBXKCHUSA OT CHJIBI HOPMAJBHOI'O0 JaBJICHUA M OT poJda
IIOBEPXHOCTH; CHJIBl YINPYIOCTH, BO3HMKAIOUIEW B IIPY)KHUHE, OT CTEIECHU
negopManuu TPYKUHBI, YCKOpPEHHsS OpycKa OT yIJla HakJIOHA HalpaBIISIONICH;
nepuojia (4acToThl) KoJeOaHUI HUTSIHOIO MasTHUKA OT JUIMHBl HUTH; IE€PHOAA
KOJICOAHUH TPYKMHHOTO MAasTHMKA OT MAacChl Tpy3a M KECTKOCTH NPYKUHBL
UCCJIEIOBaHME HE3aBUCUMOCTH IEpUOJa KOJICOAHUN HUTSHOTO MasTHHUKA OT MAaccChl

rpy3a. [IpoBepka ycioBust paBHOBECHSI phluara

Dusuueckue sa61eHUs 6 npupooe: IPUMEPbl IBUKEHUS € PA3INYHBIMU CKOPOCTSMH B
JKUBOM M HEXHUBOU IPUPOJE, NEHCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHUKE,
OPWIMBBL WM OTJUBBL, JBWKEHHE IIaHET COJHEYHOM CHCTEMBI, DPEAKTHUBHOE
JBW)KEHUE JKUBBIX OPTraHU3MOB, PBHIYard B TEJIe YEIIOBEKA, BIUSHUE aTMOC(HEPHOTO
JIABJICHUS] HA XUBOW OpPraHu3M, IUIaBaHHE PbIO, BOCHIPUATHE 3BYKOB >KMBOTHBIMH,

3EeMJIETPSACEHUE, CENCMHUYECKHUE BOJIHBI, LIYHAMH, 3XO

Texnuueckue ycmpovicmea: CHOUIOMETp, IATUYUKUA TMOJIOKEHHS, PACCTOSHUS U
YCKOpEHUs, JUHAMOMETp, TOJIIMITHUKH, paKEeThl, pblYar, TMOABIKHBIA H
HETOJIBIKHBIA OJIOKW, HAKJIOHHAS IUIOCKOCTh, MPOCTBIE MEXaHU3MBI B OBITY,
COOOIIaroIMecss COCYAbI, YCTPOIMCTBO BOAOIPOBOJA, THAPABIMYECKHA Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, NOPIIHEBOW HACOC, apeoMeTp, dIXOJOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKa B 6I>ITy N TCXHHUKC

TEIIIOBBIE ABJIEHUA

2.1

OcCHOBHBIE TOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKONH TEOPUM CTPOEHMS BELIECTBA.
Mopnenn  TBEpAOro, KUAKOTO M ra3oo0pa3HOrO  COCTOSHMM  BEIECTBA.

Kpucrannuueckue u amopgHbIe Tena

2.2

2.3

I[BI/I)KCHI/IG HacCTull BCIICCTBA. CBs3b CKOPOCTHU ABUIKCHUA YaCTUI] C TeMHepaTypOﬁ.

BbpoyHnoBckoe nBuxenue, mudpdysus

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

2.4

Tenopoe paciiipeHuc 1 C:KaTue

2.5

TennoBoe paBHOBecHE

2.6

BHYTpeHHSUI OHEPIuUs. PaGora wu TCILIONICpCIaYa Kak CIIOCOOBI M3MEHEHHUS



BHYTPEHHEH YHEPTUHN

2.7 Bunb! Teruionepeaadn: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TYYCHUE
HarpeBanue n oxnaxnaenue tena. KoanuecTBo TEmIOTHL. Y AeiabHas TENI0EMKOCTD:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHS JHEPrMM B TEIUIOBBIX TNIpoIleccax. YpaBHEHHE TEIJIOBOTO
29 OajaHca:
O +0, +..=0
HUcnapenue u koHaeHcanus. V3MeHeHUWE BHYTPEHHEH OJHEPruM B IMPOLECCE
2.10 uUCrapeHuss ©  KoHAeHcaruu. KumeHue  KMAKOCTH.  YIenbHas — TeIioTa
napoo6OpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3myxa
[TnaBnenne u kpuctaym3anus. VI3MeHeHHe BHYTPEHHEH YHEPTUH MPH TUIABIICHUU H
KpUCTAJUTM3allMU. Y JICIbHAS TETUIOTA TUTABJICHHUS:
2.12 Q
h= m
213 BryTpeHHsIs SHEprus CropaHusl TOTUIHBA. Y IeNIbHAS TEIUIOTa CTOPAHUS TOIUTHBA: ( =
' Q/m
2.14 [Tpuniume! paboTe! TermIoBbIx ABuraTenei. KI1JI remmoBoro asurarens
Ipaxmuueckue pabomul
N3mepenune yaenpbHOW TETUIOEMKOCTH METAJUTMUECKOTO I[HJIWHAPA; KOJUYeCTBa
TEIUIOTHI, TONYYEHHOTO BOJONH KOMHATHOHN TeMIiepatypbl (PMKCHPOBAHHON MacChl, B
215 KOTOPYIO OMYIIEH HArpeThli IMIIMHIP; KOJMYECTBA TEIUIOTHI, OTJAaHHOTO HArPEThIM
' MWIMHIPOM, TIOCJ€ OMYyCKaHWsl ero B BOJYy KOMHATHOM TeMIleparyphl;
OTHOCUTEIIGHOM BIIQKHOCTH BO31yXa; YACIBHON TEIUIOTHI TUIABIICHUS JIbJA.
HccnenoBanue W3MEHEHUs TEMIEPATyphl BOABI MPU PA3IUYHBIX YCIOBUSAX; SBICHUS
TEII000MEHa TP CMEITMBAHUH XOJIOTHOM U TOPSYCH BOIBI; TPOIIEcca HCITAPSHUS
Qusuueckue s61eHUs 8 npupooe: TOBEPXHOCTHOE HATSHKCHHE W KaNMIISPHBIE
2.16 SBJICHUS B TPHUPOJE, KPUCTAUIBI B Mpupojne, uznydeHue CoIlHIA, 3aMep3aHue
BOIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuyeckue ycmpoticmea.: KaNWULIPhI, TPUMEPHl HCIOIB30BAaHUS KPHUCTAIIIOB,
217 KUJKOCTHBIM TEPMOMETpP, JATYUK TEMIIEPATyphl, TEPMOC, CHUCTEMa OTOIUICHHUS

AOMOB, THUI'POMCETPBI, IMICUXPOMCTP, IIapoBad Typ6I/IHa, ABUTAaTC]Ib BHYTPCHHETO

CrOpaHus




OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1 Onektpu3anus Tei. J[Ba Bua 3IEeKTPUUECKHUX 3apsI0B
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI SJCKTPHUUECKOTO 3apsiia
34 Onektpuueckoe mnone. Hanpsbk€HHocTh — anekTpuyeckoro  nosid.  [IpuHnmn
' CYTNEPHO3UINH JICKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snextpuyeckux 3apsaoB. JlelicTBUE SIEKTPUUECKOro TMOJs  Ha
' aJIeKTprudecKue 3apsbl. [[pOBOTHUKY U TUINIEKTPUKH
[TocTostnubIil snexTpuueckuit Tok. JlecTBusi snexkrpuyeckoro Ttoka. Cuiia TOKa.
3.6 Harmpsoxenue.
I=qg/t,U=A/q
3.7 DNEKTPUUECKOE COIIPOTUBIICHHE. Y AEIbHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
' R=pl/S
3.8 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 [TapannensHOE coeIlMHEHNE MPOBOJIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=1+1L; R:%.
CMeniaHHble COeTUHEHUS TTPOBOIHUKOB
3.10 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 3
QO=I"-R-t
312 OmneiT DpcTena. MarHuTHOE 1oJie TPSIMOTO MTPOBOAHHUKA C TOKOM. JIMHUM MarHUTHOM
' WHIYKIAH
3.13 MarauTHOe T0JIe MOCTOSHHOTO MarauTa. B3anMo/1elicTBHE TTOCTOSITHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35eKTpoMariuTHor nHAyKuu. [Ipasumno Jlenna
IIpakxmuueckue pabomoi
3.16 Usmepenue 3JEKTPUUYECKOTO CONPOTHUBIICHUS pe3ucropa; MOIIIHOCTHU

OJICKTPHUYCCKOI'0 TOKA, pa6OTBI QJICKTPHUYICCKOI'0 TOKA.

HccnenoBanne 3aBUCUMOCTH CHUIIBI TOKa, BO3BHUKAIOIICTO B IIPOBOJIHUKE (pCSI/ICTOpLI,



JaMIIO4Ka), OT HaIpsDKEHUS Ha KOHIAX MPOBOAHMKA; 3aBUCHMOCTH CONPOTHBICHUS
OT JUIMHBI TPOBOJHUKA, IUIOMIAAM €ro IOMNEePEYHOr0 CEUYECHHS] U YIEIbHOIO
COTPOTUBIICHUS.

[IpoBepka mpaBuia Uil 3JIEKTPUUECKOTO HAMPSDKEHHUS MPU TMOCIEI0BATEIHLHOM
COCIMHEHUH TPOBOJHUKOB; TMpaBWia JUIsl CHIIBI DJEKTPUYECKOro TOKa IIpHU

[apajuIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue AGIeHUs 8 npupooe: DICKTPUYECKHE SBJICHHUA B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE 10JI€ 3eMJIH, Ipeiid MOI0COB, POIib
MarHUTHOTO TOJIA JUIs1 )KU3HU Ha 3emJie, MOJSIPHOE CUSTHHE
Texnuyeckue ycmpoticmaa: 3A€KTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTAT, CUETUUK
318 DIIEKTPUYECKOW OHEPIUH, DIEKTPOOCBETHTEIbHBIE MPHOOPHI, HArpeBaTeIbHbIC
' ANEKTPONPUOOPHl (MIPUMEPHI), INEKTPUUYECKUE MPEIOXPAHUTENH, JIIEKTPOMArHUT,
AIIEKTPOABHUTATEIh IIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojenb cBeta. [IpsiMONMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcus cBera
3.94 Jlunza. Xox nydeit B nmuze. POKycHOe paccTossHUE NUH3bI. OnTHYeckas cuiia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKue MPHUOOPHI
IIpakxmuueckue pabomoi
###HPar##l13mepenne  ONTUYECKOW CUJIBI  coOuparomield JHH3BL,  (POKYyCHOTO
paccrostHus coOMparomeil JTUH3bI (10 CBOMCTBY paBEHCTBAa pa3MEpOB MpeaMeTa U
n300pakeHusl, KOrjga IpeAMeT pacHojoXeH B JIBOMHOM ¢oKyce), MoKa3areis
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue cBOWCTBa HM300paXeHHs, MOIYYEHHOTO C TOMOIIBIO
coOuparomiel JUH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH YIJla IMpPEJOMJIEHHs CBETOBOIO Jyda OT yIJla MaJeHHUs Ha TpaHuLe
«BO3J1yX — CTEKJIO»
3.97 Qusuueckue s6nenus 8 npupode: 3atmenust Connua u JlyHsl, 11BeTa Tel, ONTUYECKUE
' sBJICHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea. 09KH, TIEPUCKOII, (POTOAIIAPAT, ONTHYECKHE CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA




PamnoaktuBHOCTh. Aunbda-, Oera-, ramma-usinydeHus. Peaknuu anbda-u Oera-

4.1
pacnaza

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [nanerapuas Moens aToma

4.3 CocraB aTroMHOTO sigpa. M30Tomb!

4.4 [Tepuon nonypacnazna aTOMHBIX 1€p

4.5 SAnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MAaCCOBOT'O YHCE
Dusuueckue sA61eHUS 8 NpUpode: eCTECTBEHHBIA palMOaKTUBHBIA (POH, KocMUYecKue

4.6 Jy4yd,  pPAJUOAKTUBHOE  M3JIy4eHME  MPUPOJHBIX  MHUHEpAJIOB,  JEHCTBUE
PaMOAaKTUBHBIX M3JIy4E€HUH HAa OpraHu3M 4yelloBeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIMBHIYaJbHBIA JTO3UMETpP, Kamepa

Bunbcona, snepHas s3HEpreTuka




