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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yr1yOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 00O, a Takxe ¢ yu€ToMm QeaepaibHOl paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpEeMsSIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mporpamme mno (u3uke  yYUTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJbKY (PU3NUYECKHe 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPENOCTaBIsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOJa
MO3HAHUSA, TO €CTh CII0C00a MOTYYEHUS TOCTOBEPHBIX 3HAHUI O MUPE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUECKOTo O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

W3yyenne ¢u3ukn Ha YIyOJIEHHOM YpOBHE TMPEAIOJIaracT yBEpPEHHOE
BJIJICHUE CIEAYIOIUMH KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;

WHTEPIPETUPOBATh JAHHBIE U HCIOJIL30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
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OCHOBHBIE  0011€00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHON peIICHHEM
Komnernn MunucrepcerBa npocsemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3NKU Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYarouuxcsi K HaAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa U3yueHHUsS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHupOBaHUEe YMEHWUW TPUMEHATHh (HU3WYECKUe 3HAHUS ¥ HAy4YHBIC
JI0Ka3aTeNbCTBA I OOBICHEHUST OKPY KAIOIINX SBJICHMUIA;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs1 PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyayuieit
npodeCCUOHAIBHOM  AESATENbHOCTU, CBA3aHHOW C (PU3MKOHN, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

dbopMHUpoOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3UKU Ha
yIIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieii oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 00ECTICYNBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NPpUOOPETEHUE YMEHUN aHAIM3UPOBATH U OOBSACHSThH (PU3NUYECKUE SIBICHUS Ha
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX M KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUs W UCHOJB30BaHUS (UBMUYECKUX MOJENeH, BKIIOYas TBOPYECKUE W
PAKTUKO-OPUEHTUPOBAHHEIE 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHHUS W H3MEPSThH
(bU3MYeCcKue BEIMYHHBI, BBIIBUTATh THIIOTE3bI U MpE/jiaratb SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHBIC
WCCJICIOBAHMSI, AHAJIM3UPOBATH MTOJTYUCHHBIC IAHHBIE U IeTIaTh BHIBOJIBL;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMalMeil (U3NUYECKOro COJep KaHUs,
BKJIIOYAsi UHPOPMAIUIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIPETALUs U
KPUTHYECKOE OlIeHWBaHKE HH(POpMAIUY;
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Ha wusyuenune ¢usuku (yrinyOonéHHBIM ypOBEHb) Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Hemento), B 9 kiacce — 136 yacos (4
gyaca B HEJICIIIO).

' ™

O OOKYMEHT NOAMWCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

LS Y




COJAEPXAHUE OBYUYEHUA
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JABWKCHUS: TaOJIIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcu€ta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIMU C BEKTOPAMU, POCKINHU BEKTOpa. Paanyc-
BEKTOP MATEpUAIbHOM TOYKH, TEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJIMHEWHOE  JBMKEHHE. HepaBHOMEpHOE MNPAMOJIMHEWHOE JBUXXCHHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJa PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOogHOTO MTagenus. OneITel I anmuies.

['paduueckas uHTEeprpeTanusi YCKOPEHUsI, CKOPOCTH, MPONIAECHHOTO MYyTHU U
IEpEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUSL.

JIBr>KeHue Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY.

JIBmkeHHE 10 OKPYKHOCTHU. JIMHEHHAsi CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPHU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHO€MCTBYIOIIAA CUIIa.

ITepsebiit 3ak0oH HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CynepO3uIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJla
TpPEHUS TIOKOsI, Ipyrue Buibl TpeHus. KoadduimeHt tpenus.

JIBUKEHHE TEN IO OKPY>KHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENBHBIC
ammaparbl, CyJa Ha TMOJABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE 1Toe3/1a Ha MarHUTHOM MOJTyIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie ImaHeT BOkpyr Conuua). Ilepsas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpy3Ku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaileHusi. MoMmeHT cuiibl. LleHTp TskecTw.

Nmnynsc Tema. M3meHenue wummnynbsca. MMnoynbc cuiibl. Ynopyroe u
HEYIpYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHUSI W COXPAHEHHUSI HUMITYJIbCA.
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sHeprusi. TeopemMa 0 KMHETHYECKON AHEpPruu. 3aKOH M3MEHEHHS U COXPAHCHUS
MEXaHHYECKOU JHEPTUH.

Hemoncmpauuu.

HabGnrogenne MexaHMYeCKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCU€TAa.

CpaBHeHUE MyTe W TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBH>KCHUSL.

HccnenoBanre Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HaGnronenue nBM>XEeHHS Tella 10 OKPY>KHOCTH.

HaOmronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOASIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBMDKEHUU OTHOCHUTEIIHHO
KaOuHeTa (PU3UKU.

HaGnronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHIINIIA OTHOCUTEIHHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CHUJIBI.

HaOmnronenue paBeHcTBa CUII PU B3aUMOICUCTBUM TEIL.

N3meHeHnue Beca Tela Mpu yCKOPEHHOM JBUKECHUH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeobpazoBanusi IHEPTUH MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMIyJibca Mpu a0COTOTHO HEYITPYTrOM B3aUMO/ICHCTBUMU.

CoxpaHeHre uMIyJibca IpH YIIPYrOM B3aUMOJICHCTBUH.

Hab6nronenmne peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEePTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomel u onvimel.

KoHncTpyupoBanue TpakTa il pa3roHa W JalbHEWIIEro pPaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIH TEIIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKka WM JIBHKEHUS
[IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NTYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka runoTe3sl: €civ Mpu PaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.
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Omnpenenenue ko3P PUIIMEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTNeHU ePopMalliy MPY>KUHBI.

Omnpenenenue paboThl CHJIBI TPEHUSI MPU PABHOMEPHOM JIBHIKEHHMH Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YINPYrOCTH TPU  TMOABEME Tpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHUO/T,
4acToTa, aMIuiMTyda. ['apMoHuueckue KkoyieOaHus. 3aTyXarIlue KoJeOaHus.
BoinyxieHHbIe KoseOanus. Pesonanc.

MareMatnueckui U NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHeEpruu Inpu
K0JIe0aTeIbHOM JBUKCHUU.

Mexannueckue BOaHBL. [IpomonbHble W TONEepeuHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJH: uHTepdhepeHuus u nudpaxuus. JJinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHu4eCcKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u oTpaxeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. HWH]pa3Byk u ynbTpa3Byk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten MO JACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXIEHHBIX KOJIEOAHHUI U pe30HaHCa.

Pacnpoctpanenue npo10ibHBIX 1 MTONEPEYHBIX BOJH (HA MOICIH).

Hab6mronenune naTepdepenniuu u qudpakiini BOJIH HA TOBEPXHOCTH BOJIBI.

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE30OHAHC.

Jlabopamopusie pabomel u onvimel.

OmnpeneneHue 4acTOThI U MEpUOJia KoJeOaHU MaTEMaTUUEeCKOTO MasiTHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH Tiepuoja KoJIeOaHHi Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanue 3aBUCMMOCTH NIEPHOJIa KOJIeOaHUM MPYKMHHOTO MasTHUKA OT
MAacCChI Tpy3a.
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OnBITHI, AEMOHCTPHUPYIOITUE 3aBUCUMOCTh TIEPHO/1a KOJIeOaHUH TIPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

H3mepenune yckopeHus CBOOOTHOTO MaCHHUS.

Pazgea 10. D1eKTpOMarHuTHOE M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOJIHBL.  (CBOMCTBa
ANeKTpoMarHuTHbIX BOdH. Illkana siexkTpoMarHuTHBIX BOJH. HMcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DIleKTpoMarauTHas npupoga csera. CKOpocTh cBera. BonHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNuTtepdepenius u nudpaxius cBera.

Jlabopamopnvie pabomul u onvimaol.

N3yueHre CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIBLHOIO
tenedona.

[IpoBeneHNe ONBITOB MO HAOIIOEHUIO HHTEphEepeHIINHN U AUGPaAKIINU CBETA.

Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas Mojzenbp cBeTa M TreoMeTpuYecKas onrtuka. McrouHuku csera.
[IpsmonuHeliHOe pacnpocTpaneHue cBeta. 3atMeHus ConHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oOTpaxeHus cBera. lloctpoeHue
n300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npejaomiieHus: cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHrE NOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xom nywyern B JmH3e. DopMmyna TOHKOW JMH3BL. IlocTpoenue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnTuyeckas cucrema
doToanmapaTta, MHUKpPOCKONa M Tejeckoma. [ma3, Kak omnThYeckas cucrema.
bru3opykocTh U 1adbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CroxkeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B MIOCKOM 3€pKae.

[Ipenomnenue ceera.

-
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[Tomyuenune n300pakeHU ¢ TOMOIIBIO JUH3.

[TpuHuun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mopens ria3sa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Tonmydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaul.

HccenmenoBanne 3aBUCUMOCTH yIVIA OTPaKEHUsT CBETOBOIO Jiyda OT yIJa
MaJICHUS.

N3yyeHue cBONCTB N300pakeHUsI B INIOCKOM 3epKalie.

HccnenoBanne 3aBUCMMOCTH yIUia MPEJIOMIICHUS OT yIJIA IaJIeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHu C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenre (POKyCHOro pacCTOSIHMSI M ONTUYECKON CHIIbl coOuparomien
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPHUATHIO IIBETA MPEAMETOB MPU HX HAOIIOJCHUU 4Yepe3
L[BETOBbIE (DPUIIBTPBI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u norioueHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-uziaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuon monypacnaga atoMHbIX siaep. JlelcTBue paaroaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyYCHUSI.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsAOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenus snep. WMcrounuku sHeprum CosiHIIa W 3BE3A. SlepHas sHEpreTuka.
DKoJIOTUYECKHE MPOOIEMBI SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHHUS U TIOTJIOIICHMUSI.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

Perucrpanus nzimydeHus: IpUPOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.
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W3mepenue paaguoakTUBHOTO QOHA.

IHoBTOPUTEIBLHO0-0000 1AM MOYJTb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYSIb TIPEIHA3HAYECH JJIsl CUCTEMAaTHU3alun
U O00OOIICHHWS  TMPEAMETHOTO  COACpXaHUS ©  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETrOo Kypca (pu3uKu yriayOiIEHHOTO YpOBHS, a
TaK>Ke JJIs1 HOJTOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY MO (PU3UKE.

B mpouecce wu3yueHus MAHHOTO MOIYJA pPEAIM3YIOTCA W TOJy4aroT
JaNbHEWIee pa3BUTHE YYeOHBIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥  METaNpeIMETHBIX pe3yJlbTaToB o0O0ydeHUus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTU: OOBSCHEHUE U ONKCAaHUE SBJICHUI HA OCHOBE
NpUMEHEHUsT (U3NYECKUX 3HAHUU, MCCIENOBATEIbCKUE NEHCTBHUS (BBIABIKEHUE
TUMOTE3, MOCTAHOBKA IEJIM W IUIAHUPOBAHUE HCCIIENOBAHUS, aHAIHM3 JAaHHBIX U
[OJTy4Y€HHUE BBIBOJIOB).

[TpennoutuTenbHON  QOpMONM  OCBOEHHST MOIYJIA SBISETCS MPAKTUKYM,
mporpaMma KOTOpPOTrO BKIIIOYAET:

pelieHre 3a7ad, OTHOCSIIMUXCS K Pa3IddHbIM pa3ieiaM M TeMaM Kypca
¢$bu3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COEPKaHUE Pa3HBIX Pa3/eiioB;

BBITIOJIHEHUE JIA0OPATOPHBIX PaOOT M OMBITOB (BKJIIOYasi pabOTHI U OTBITHI U3
nepeyHeil K paszgenaM Kypca) B YCIOBHUSIX CAMOCTOATEIBHOIO IJIAaHUPOBAHUS
MIPOBEJICHUS UCCIIE0BaHMs, BEIOOpa 1 000CHOBAaHUS METOAA U3MEPEHHSI BEIHUHH,
COOPKH SKCTIEPUMEHTAIBHON YCTaHOBKH;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/1aHui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHKUA TO ECTECTBEHHO-HAyYHOW T'PaMOTHOCTH), B TOM 4HCIE 3aJaHUN C
MEXMPEIMETHBIM COJEPKAHUEM;

paboTy HaJ TPYNIOBBIMU WM UHIUBUAYATHHBIMU IPOEKTAMH, CBSI3aHHBIMH C
cojJiep>KaHreM Kypca (HU3UKH.

N3ydyeHne MOBTOPUTENbHO-0000IIAIOMIETO MOIYJS MOMKET 3aKaH4YHWBaTbCA
POBEJCHUEM JUAarHOCTUYECKONW paboThl 3a Kypc (pU3MKK yriayOiIEHHOTO YpOBHS,
BKITIOUAIOIIEH 3aJaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOIHEHUS
JMarHOCTHYECKON pabOThl MOTYT MOKa3bIBAaTh CTEMEHh TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMe€Hy 10 (u3HKe, a  Takke
CBUAETEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUHOM IrPaMOTHOCTH.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMUpOBaHbI CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2pasrcOancko2o u Oyxo8HO-HPABCHIEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U DTHUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (PM3MUECKON HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHo20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKh KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTAaBIAIOLIEH
KYJIBTYPBIL;

OpUEHTAaIUMsl B JCATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPO/IHI;

pa3BUTHE HAY4YHOH JFOO03HATEILHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

o S)popmuposanun Kynomyput 300p06ba U IMOUUOHAILHOZ0 O1A20NONYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpaza KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTU MpaBuil 0O€30MacHOr0 TMOBEACHUS Ha
5 TPUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B

0 JONGOKNME KT TOBAAKCAH
RO RAR AP Qyappika [pedexcun, npusHamme cBoero mpaBa Ha

Cepruduxar OEA TG T rakoPor e $ipa®aly qpyroro yeiaoBeka;
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e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTHE B pPEIICHHHM MPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
o0Opa3oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (QU3UKOI;

e 7)IKONO2UUECKO20 60CRUMAHUSA:

OpHEHTAIlMs HAa NMPUMEHEHHE (PU3WYECKUX 3HAHWHN IS peIieHUs 3aaad B
0o0JaCTH OKpyXKaromiel cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
o 8)adanmayuu K U3MEHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJEWCTBUU NIPU BBIIIOJHEHUU UCCIEAOBAHUNA U
MIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

NOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IPaKTHYECKYIO
NeSATEIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

IJIAHUPOBAHUE CBOErO PA3BUTUS B NPHOOPETECHUM HOBBIX (PU3MUECKHUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKa CBOMX JCHCTBUU C YYE€TOM BIUSAHUSA Ha OKPYXAIIIYK Cpeny,
BO3MO>KHBIX [VI00ABHBIX TOCIEICTBUM.

METANPEAMETHBIE PE3YJIBTATHI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JEHCTBUSA, PETYJIATUBHBIC
YHUBEPCAIbHBIC YI€OHbIC TCUCTBUS.

——HeosHaBateibHbie-yHBepeaibihle yueOHble 1eicTBUSA

Ceprudurar OEA (BRSNS ACtACCNPRHAPYBATE UX;
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BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TMPH HW3YYEHUU (DHU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHM, BBIABUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 pemieHus yueOHo (u3nueckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIErO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciegoBare/ibCKue 1eiCTBUA:

MCIIOJIB30BaTh BOIIPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3nUeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (PU3NYECKOTO SBIICHUS;

OIICHMBATh Ha IPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIIUIO, TOTYUYCHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHENIIee pa3BUTHE (PU3HMUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TOUCKE U
oTOope UH(POPMAIIUU WU JAHHBIX C YUETOM MPEITIOKEHHON yaeOHOM (hHU3UIEeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPHPETHUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHMBATh HANEKHOCTh HH(POPMAIMKA TIO KPUTEPHSIM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaMOCTOSTEIILHO;

CaMOCTOSITEJTLHO  BBIOMpaTh  ONTHUMalbHYI0  (QopMy  mpelncTaBiICHUs
nHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIOKHBIMU CXEMaMH,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOTro MmaTepuala, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXTaeMOM TeMbl U
BBICKA3bIBaTh UJCH, HAllEJCHHbIE Ha pEIIeHHEe 3aJaud W MOJAJEpiKaHue
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nyOIMYHO TMPEACTABIATH PE3YIbTAThl BBITOJHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

MOHMMATh U HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpodIembl;

NPUHUMATDH LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATH JACUCTBUS 110
e€ JOCTM)KEHUIO: PaCHpeNeNsiTh pOJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTh pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMHU WiICHAMHU
KOMaH/1bl;

OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMNA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aMMOICHCTBHSL.

PeryasiTuBHbIe YHHBepcAJbHbIE YueOHbIE AeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYyAIUSAX, TPEOYIOMNX IS
pereHus: GU3NUYeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOAAX  TMPUHSITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHATHEC PEIICHUS B TPYIINE, MPUHATHAE PEIICHUH TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM penicHUs (PU3NUECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM HWMEIOIIHUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M TIpe/jIarath 1jiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHRKEHUS  (HEIOCTW)KEHHS])  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJE B XOJI BBITIOJIHCHHS
(GU3UYECKOro HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OIIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro YesioBeKa B XOJE€ CHopa WIH IUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUM (PU3NYSCKUX 3a7a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

0 [OKYMEHT NOAMNWUCAH
Rﬂ&ﬁﬁﬂp%@%ﬂ%ﬂ%cce npeJMeTHbIEC PE3yJIbTaThl Ha YIIyOJICeHHOM YpOBHE

Ceprudurar DEAZEGHKHLIPOTHEHRATH BPOPMEPOBaHHOCTh y 00YUarOIIMXCS YMEHUM:
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UCITIOJIb30BATh MOHATHUA (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTU, MEXAaHUUYECKUE BOJHBI,
3BYK, WH(pa3ByK U YIbTPa3ByK, 3JIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3yYEHHE, IIKaJla JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIOLIEHUs, alb(a-, Oeta- U ramma-
U3ITy4YEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
S3BIK (PU3UKU TIPU PElICHUH YIeOHBIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (PaBHOMEPHOE U  HEPABHOMEPHOE
OpSIMOJIMHEMHOE  JIBUJKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE,
cBOOO/IHOE TMaJIeHUuE TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJEHUCTBUE Tel,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojeOarenpHOe JABWKEHUE (TapMOHMYECKHE, 3aTyXalollHe, BBIHYXICHHBIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTPAHEHUE M OTPaKEHUE
3ByKa, MHTepdepeHns U JUPpaKus BOJIH), NPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPAKCHHE CBETA,
pa3joxeHue Oenoro cBeTa B CIHEKTP U CIO0XXEHHE CHEKTPAJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPaJUOAKTUBHOCTh, BO3HUKHOBEHHWE JIMHEHYATOro  CIEKTpa
U3y4YeHUs]) 1O ONHUCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBIIEHUE  M3YYEHHBIX  (PU3WYECKUX  SBJICHUA B
OKpYXaroleM MUpe (B TOM yucie (PU3HMYECKUE SBICHHS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBHUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTHYECKUE SBJICHUS B IPUPOJIE, OMOIOTHYECKOE
NENUCTBUE BUIUMOTO, VYIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHU,
€CTECTBEHHBI PAJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3JIy4€HHE NPUPOJHBIX MHUHEPAIOB JIEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHUI Ha
OpraHu3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3ajady B Y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHUI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tesl W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3nyeckue BeNMYMHBI (CpEHSIE W  MIHOBEHHAas CKOPOCTh Tella MpH
HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHE, IEPEMEIIEHUE IPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBIDKEHUM,  YIJIOBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpPEHHE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOAHOTO
naJIcHNs, BEC TeJa, LIEHTP TSKECTU TBEPAOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIbI,
MOMEHT CHUJIbI, MEXaHH4YeCKasi paboTa U MOIIHOCTh, MOTEHIMATIbHAS] YHEPTHs Tela,
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IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKa3aTellb NPEIOMIIEHUS
Cpenpl), TMpH ONHCAHWW TMPABUJIBHO TPAKTOBAaTh  (PU3UYECKHH  CMBICT
UCIIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M €IUHULBI (PU3NYECKHUX BEIMYUH,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3HUECKHE SBJICHHUS U TPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUsl 3HEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpHO3ULIMA CHUJI, IPUHLHUII OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbroToHa,
3aKOH COXpAHEHHUSI MMITYJbCa, TEOPEMY O KMHETHUYECKOM »Hepruu, 3akoH I'yka,
3aKOH bepHyIm, 3aKOHBI OTpPa)KEHUS U NPEIOMIICHUS CBETa, (POpPMYJTy TOHKOMN
JIMH3BI, TUTAHETAPHYIO MOJEIIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S/Ipa, 3aKOHbI
COXpaHEHMs 3apsI0BOIO0 U MAacCOBOI0 YHMCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3anyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIN PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIJICJISITH TIPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IIPOLIECCOB, SIBJICHWH, NPUMEHATh (PU3NYECKHE MOJAEIU Il OOBSICHEHUs
(U3MYECKUX MPOIIECCOB U pEUIEHUS yYeOHBIX 33]1ay;

OOBACHATh (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YHMCICHHOIO OLIEHUBaHUS
XapaKTEPHBIX 3HAYECHUUA (PU3MYECKHX BEJIUYUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(Gu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTpAUBaTh
JIOTUYECKYIO LENOYKY paACCYX ACHUU K3 2—3 1I1aroB C ONOPOH Ha W3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO peIIaTh Pacy€THBIE 3a/layu MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopMyI1, CBA3BIBAIOIINX (PU3NYECKUE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEILICHUE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBHIOOp METOJA pEeHIeHUs 3aJaud, MCIOJIb30BaATh
CIIPABOYHBIE JAaHHbIC, IPUMEHATh METOJbl aHAIN3a Pa3MEPHOCTEH, HUCIOIb30BATh
rpaguueckue  METOAbl  pEIIeHHs  3ajJay, MPOBOJUTH  MaTEeMaTUYECKHE
npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
(bu3nyecKoil BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3UUECKON BEJIWYHUHBI,
MOJIyYeHHOW MPU PELICHUH 3a]1a4u;

pacno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpU  I[TOMOIIU
buznyecKkux METOAOB, W TpeajaraTb OPUEHTHPOBOYHBIA CIOCOO pelIeHHs, B
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IIPOBOAUTH OMBITHI 110 HAOMIOACHUIO (PU3UUECKUX SBICHUN WM (HU3MUECKUX
CBOMCTB TeJ (M3y4ueHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHHMsI YHEPTUH,
3aKOHA COXPaHEHWs MMITYJIbCa, JIEUCTBUE 3aKOHA BepHy/uIM M BO3HHKHOBEHUE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IEpUOAa KoJIeOaHUN MPYKUHHOTO
MasgTHUKa OT MAacChl Ipy3a M KECTKOCTU TPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJbIX KOJeOaHUM, TMPSMOJUHEMHOE paclpoCTpaHEHUE CBETA,
pas3ioxeHue OeNoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paKEHUS B IIIOCKOM
3epKajie ¥ CBOMCTB M300pakKeHUs MpeaMeTa B coOOMparomien juH3e, HaboIeHne
CIUIOUIHBIX M JIMHEHYATBIX CIEKTPOB U3NydeHHUs): (HOpPMYyIUpOBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjibTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOrO Habopa 00OpyHOBaHMS,
OMUCHIBATH XOJ1 OMbITA U (POPMYJIHPOBATH BHIBOIHI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 NPSAMBIX H3MEPEHHM, onpeaenss
CpEIHEE 3HAYCHUE U3MEPSIEMOW BEIMYMHBI M ONPENENsis IOIPELIHOCTb
pEe3yJAbTATOB MPSIMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOp crocoba U3MEpEeHUs
(M3MepUTEILHOTO IPUOOPA);

IIPOBOJUTH KOCBEHHBIE U3MEPEHHUS (DU3UUECKUX BEJIIMYUH (CPEAHSS CKOPOCTh
U YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOpPEHHE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT  TPEHHUS  CKOJBKECHUS,
MexaHuveckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJieOaHui
MaT€MaTUYeCKOro M  NPYKUHHOTO  MAasTHUKOB, (OKYCHOE€  pacCTOSHHE
coOuparomeil JUH3BI W €€ ONTHYeCKas CuWiIa, paJuoaKTUBHBIN (OH) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX W HU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb H3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHMCIISTH  3HAYE€HUE  BEJIMYMHBI U
aHAJIM3UPOBaTh IMOJYYEHHBIE PE3yNbTAaThl, OLIEHUBASI MOTPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTb MYTU OT BPEMEHH IMPU PAaBHOYCKOPEHHOM JIB)KEHUU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHUS CKOJBXKEHHS OT CHJIbI
HOPMAJILHOTO JaBJI€HMs, MepuoAa KoJieOaHMH MaTEeMaTHYECKOro MasiTHUKA OT
JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsi CBOOOJHOIrO NaJeHHUs, HCCIIEJOBaHHE
M3MEHEHHUS BEJIMYMHBI U HAMPABJICHUS WHIYKIMOHHOIO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUs CBETa OT yria NaJeHus, yria NpeJoMJIEHUS OT YIJia MaJeHUs
CBETOBOTO JIy4ya, HCCJIEJOBAHME TPEKOB: HU3MEPEHUE OSHEPrMH YACTHUIIBI I10
TOpMO3HOMY TyTH (10 ¢oTorpadusiM)): COBMECTHO C yuuTeiaeM (popMyIupoBaTh
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MOJyYEeHHBIE 3aBHUCHUMOCTH (U3NYECKUX BEIMYMH B BUJE TaONMIl U TPapHUKOB,
OLICHMBATh NOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;

coOoaTh MpaBmiia Oe30macHOro Tpyda mnpu padboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHUCle: CHUAOMETP, NAaTYMKHA IOJIOKEHHS, PACCTOSHUS U YCKOPEHHS, PaKeTa,
9XOJIOT, OYKH, HEPUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, OINTUYECKUE
CBETOBO/IbI, CIEKTPOCKOIN, JO3UMETp, Kamepa BuiabcoHa), Hcnonb3ys 3HAHUA O
CBOMCTBAaX (hU3MUECKUX SIBICHUI M HEOOXOauMble (pU3NMUECKHe 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelIeHnn Y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI ISl MOCTPOCHHUS
1300pakeHU B MJIOCKOM 3€pKajie U coOMparoIien J1H3E;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KMU3HHU A1 OOECreYeHUs
0e30MacHOCTH MPHU OOpAIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI M COOJIIOJEHUS HOPM D3KOJOTMYECKOTO IIOBEJICHUS B
OKPY KAIOIIEH CPEE;

OCYUIECTBJISAThH MOUCK UH(popMauu pusnyeckoro coaep:xanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYs TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJIy4EHHON HMH(OpMAlMM Ha OCHOBE MMEIOILMXCS 3HaHUM U
JOTIOJHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUA, CIIPABOUYHbIE MAaTE€pHAIbl, PECYPChl CETU
WUuTepHeT, BiaaeTh NpuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COACPKAHUs, MyOIUUYHO
MPEACTABIATh PE3YyJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AESTEIBHOCTU MPU
9TOM TIPaMOTHO MCIIOJB30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHE IMpe3eHTalel ¢ y4érom
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie  IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTsI padoThI
pecypcsl
Pa3zgen 1. Mexannueckue siBJICHUSA
MexaHn4YecKoe IBIKEHUE B CITOCOOBI €ro
1.1 30 1 4
OMHCAHUS
1.2 BzaumopeiictBue Ten 18 4
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro no pazgeny 63
Pa3pnen 2. Mexanunyeckne KoJe0aHUSA U BOJTHBI
2.1 MexaHnnueckue Koyie0aHus 8 3.5
22 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no pazgeny 18
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6
' AJIEKTPOMArHUTHBIC BOJTHBI
Hroro no pazneny 6
Pasznen 4. CBeToBbIE ABJIEHUS ~
4.1 nokyMBAOHE RAIIPAGIPaHeHNS CBATa 8 2
4ZNEKTPOBHAKMOSMEe e npubopp! 6
| 46B7F1FEC 29 PeasiroiKen A (GEEOFQ CBETA B CIICKTP 2 1

Maia KpeeeHa
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Hroro no pazgeny 16
Pa3gen 5. KBanToBbI€e SIBJIeHUSA
5.1 Hcnyckanue u noriomieHne cBeTa aroMoM 4 1
5.2 CTpoeHue aTOMHOrO siapa
5.3 SAnepHble peakuu
Htoro no pazneny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 Mexanuueckue siBIeHUs (IOBTOPUTENIBHO- 6 3
' 00001IaOIIUI MOTYJIb)
62 TennoBble siBIeHUS (IIOBTOPUTEIBHO- 3
’ 0000MIAKOIINI MOTYJIb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 {
’ (mOBTOPUTENBHO-0000IIAOIIINI MOIYIIb )
6.4 CaeToBbI€ sIBJIEHUS (TOBTOPUTENILHO- | |
' 0000MIAOIIUI MOTYJIb)
6.5 [ToBTOpUTENBEHO-00001IAIONINI MOTYITB 4
Uroro no pazgeny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5




IPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

9 KVIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

1.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUA

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

1.6

1.7

pa3InyaTh SIBJCHUS [0 OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE PU3NICCKOE SBIICHUE

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  sIBICHHHA B
OKpY’KaloIleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
9TOM MEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Y4eOHYyI0, BBIIEIATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

OINKCBHIBATh M3yUYEHHbIE CBOMCTBA Tel U (PU3UYECKHUE SBJICHUS, MCIIOJB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONMCAHUU NPAaBUIBHO  TPAKTOBATh
¢u3nUecKuif CMBICT MCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS WU EIUHMIIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3MYECKyI0 BEIWYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBOMCTBa Tel, (QU3WYECKUE SBIECHUS U TPOIIECCHI,
WCIIONb3ysl  U3YYEHHBIE 3aKOHbI, IpU OTOM  J1aBaTb  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHUYECKOE BBIPAKEHUE

0OBACHATH (I)I/I3I/I‘IGCKI/IC nponeccol u CBOMCTBA TC]I, B TOM YUCIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX
maroB C IMOMOIIIBIO 2 -3 HU3YYCHHBIX CBOICTBaA (I)I/I3I/I‘{CCKI/IX HBHCHHﬁ,
(I)I/I3I/I'—IGCKI/IX 3aKOHAa UJIK 3aKOHOMEPHOCTHU

pemare pacu€THple 3a1adyd (Onuparolmuecs Ha cucreMy u3z 2 — 3
YpaBHEHMIT), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBS3bIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBMS 3aladyd 3allUChIBaThb KpPaTKOE
YCIIOBUE, BBISBIATH HEAOCTAIOIIME WM H30BITOYHBIE IaHHBIE, BBIOMpPATH
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE AJISl PELIeHUs, TPOBOAUTH PACUETHI U
OLIEHUBATh  PEAIMCTUYHOCTb  IOJIyYEHHOTO  3HAYEHHS  (PU3UYECKOM
BEJIMYMHBI

-

O
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pacrio3HaBaTb HpOOYEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU

ﬂﬂﬁ:'ig‘EHT NOBUMGAE kX MeToIOB, WCIONB3ys OIMCAHHE HCCIENOBAHMS, BBIIENIATH
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pe3yabTaThl HAOIOICHUH U OTIBITOB

1.9

1.10

1.11

1.12

1.13

1.14

IPOBOJNTH OTBITHI 110 HAOIIOJCHUIO (PU3UYECKUX SBICHUH WIN PU3MYECKUX
CBOWCTB TENI: CaMOCTOATENBHO COOHMpaTh YCTaHOBKY W3 H30BITOYHOTO
Habopa o00OpynOBaHMS, ONHUCHIBATH XOJ OIBITAa W €ro pe3ylbTaThl,
(bopMyITUPOBATH BBIBOJIBI

HPOBOJHUTH IPH HEOOXOAMMOCTH CEPHIO MPSIMBIX HU3MEPECHUM, OIpeaesisisl
cpenHee 3HAYCHHE M3MEpsSEMO BelWUYMHBI ((POKYCHOE paccTosHHE
coOuparonield  JUH3bI), OOOCHOBBIBATH BBIOOp CrIOco0a HM3MEpEHUs
(u3mMepuTeaprHOro prbdopa)

MMpoOBOANTL  HCCICOOBAHHC 3aBUCHUMOCTEH (1)I/ISI/I‘IGCKI/IX BCINYHNH C
HCIIOJIb30BAHUEM  IIPAMBIX HSMCpCHHfIZ IJIAHUPOBATbL  HCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTb YCTAaHOBKY, Q)HKCI/IpOBaTB PE3YyIbTAThI
HOHy‘lCHHOfI 3aBUCHUMOCTH (bI/ISI/I‘-IeCKI/IX BCIIMUYMH B BHAC TaGJII/IIII/I
I‘pa(bI/IKOB, ACJIaTh BBIBOALI 110 PE3yJibTaTaM HCCICAOBAHHUA

IPOBOJUTh KOCBEHHbIE W3MEPEHUs (U3UYECKUX BEIMYMH: IUIAHUPOBATDH
U3MEpEHHus, coOUpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIIOJHSATH
U3MEpEHUS, CIIeQys NPEUIOKEHHON MHCTPYKLHMH, BBIYMCIATH 3HAYEHUE
BEJIMYMHBl Y AHAJIU3UPOBATH IOJYYEHHBIE PE3YJIBTATH C YYETOM 3alaHHOU
MIOTPELIHOCTH U3MEPEHUIN

coOJIIOIaTh MpaBHIIa TEXHUKH 0€30IMacHOCTH TPHU paboTe ¢ JabopaTOpHBIM
o0opynoBaHueM

pa3ianyaTh OCHOBHBIE IPU3HAKM M3YyYEHHBIX (U3NYECKUX MOJEJIeH:
MaTepuajgbHas TOYKa, aOCOJNIOTHO TBEPAOE TEJO, TOUYEUHBIH HCTOYHHMK
CBETA, JIy4, TOHKas JINH3a, IUIAHETapHAast MOJEIIb aTOMa, HYKJIOHHAs MOJEIb
aTOMHOT0 s1pa

1.15

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C ONOPOM HAa MX ONMCAHMSA, UCIIOIb3YS 3HAHUA O
cBOWcTBaX  (U3MYECKUX SBJICHMH M  HeoOXonumble  (pusmueckue
3aKOHOMEPHOCTHU

1.16

HCITOJIB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HM3YyYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX TPHUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnn  y4yeOHO-TPAaKTHMUYECKUX  33/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHMSI N300pa’keHHH B TUIOCKOM 3epKaJie M cOOMparolIe JuH3e

1.17

NPUBOJIUTH  NHpuUMepbl  (HaxoauTh  uHGpOpMaLMI0O O  MpUMepax)
MPAKTUYECKOTO HMCIONb30BaHUs (U3MYECKUX 3HAHUW B IOBCEIHEBHOM
KU3HU 11 o0ecrieueHus: Oe30MacHOCTH MpH OOpalleHuH ¢ mpudopaMu U
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHMS 3J0POBbs M COOIIOIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPY’KaIOILEH cpefie

-

O

Ceptugurar OEL
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OCYIECTBINITE TroMek HH(OPMALMK (PU3NYECKOrO COJCPXKAHHUS B CETH

EHT NOHRAPEDALT, camMocTosATenbHO (HOPMYIMPYs HOMCKOBBIA 3anpoC, HaXOIHTh
HHOM NEyEHWSIpEencHrs 1PCTOBEPHOCTH TOTydeHHOW MH(BOPMAIMH HA OCHOBE

12607FIFEC 205 A2 E3CoEMCIOTHEX A 3HaHUH Y JIOMOJHUTEIbHBIX HCTOYHUKOB




UCITIOJIB30BaTh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TOMYJSPHYIO
auTepaTypy (pU3mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUasbl, PECypChl
cetu UHrepHer; BiageTh NpUEMAMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpazoBanusa HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC NMHCbMEHHBIC M YCTHBIE COOOLICHHS Ha OCHOBE
uHPOpPMALMM U3 HECKOJIBKHX MCTOYHHKOB (H3UUECKOT0 COAep KaHus,
MyOJIMYHO MPEICTaBIATh PE3YJbTAaThl MPOEKTHON WM HCCIIEeI0BATENbCKON
JEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh N3yYEHHBIN NOHATUIHHBIN
anmapar H3y4aeMoro paszziena (U3UKH U CONPOBOXKIATh BBICTYIJICHUE
npe3eHTalnel ¢ y4éTOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.20

NP BBHINOJIHEHUH YUYEOHBIX NPOCKTOB MW HCCIECIOBAHUN (U3UICCKUX
IPOLIECCOB PACHPENENATh OOS3aHHOCTH B TIpYNIE B COOTBETCTBUHU C
191 IIOCTABJICHHBIMU 3aJla4aMHM, CJIECIUTh 3a BBIOJIHEHUEM IUIaHA JCUCTBUN U
' KOPpPEKTHpOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B

ACATCIIBHOCTD I'PYIIIBI, BBICTPANBATh KOMMYHHUKATUBHOC BSHI/IMO,I[GI‘/‘ICTBI/IG,

MPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IMKTHI

' ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KJIACC
Kon
Kox snemenra [IpoBepsieMbie 31€MEHTHI COACPHKAHUS
pasznena
MEXAHUWUYECKUE ABJIEHUA
8.1 Mexanuueckoe nBwkeHue. MarepuanpHas Touka. Cucrema
oTcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBU)KEHHUS
8.3 PaBHOMepHOE NPAMONIMHENHOE IBUKEHUE
8.4 HepaBHoMepHoe mnpsiMonuHeliHoe aBmxkeHue. CpemHss u
MTHOBEHHAs CKOPOCTH Tella IPU HEPaBHOMEPHOM JBUKEHHUU
8.5 VYckopenue. PaBHOYCKOpEHHOE MPSAMOJIUHEHHOE IBHIKEHHE
8.6 CBobOoguoe nagenne. OnbITel [anunes
PaBHOMepHOE JnBHXKEHME TI0 OKpyXHOCTH. llepmon wu
8.7 yactota oOpamieHus. JluHeiliHas ¥  yrioBas CKOPOCTH.
LeHTpocTpeMHUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertnii 3akon HeroToHa
2 8.11 IIpuHLUI CynepO3ZUIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cuna TpeHus: Cuila TPEHHS CKOJBXKEHUsS, CUJla TPEHUS
MOKOs, APYTHe BUABI TPEHUS
214 Cuiia TSKECTU U 3aKOH BCEMHUPHOTO TSATOTEHUS. Y CKOPEHUE
CBOOOHOTO TaICHUS
215 JBuxenne muaHeTr Bokpyr Comnma. IlepBas kocMuyeckas
ckopocTh. HeBecoMoCTh 1 meperpy3ku
8.16 PaBHOBecue MarepuanbHO TOUkH. AOCOIIOTHO TBEPAOE TEIO
2 17 PaBHOBecue TBEpHOro Tema C  3aKPEIUIEHHOW  OCBIO
BpaiieHusi. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynbsce cuisl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
- 820 PeaxrnBHOE IBUKECHUE
o OOKYMEHT NBZ2ANUCAH Mexanunugckas paboTa M MOITHOCTh
SNIEKTPOHHOM glgzﬂn”m’@a%m CHJI TSKECTH, yOpyroctu, TpeHus. CBs3b DHEPruu U
Ceprudpukar 0E42607FIFEC3B5A2 ESCEiFFEl?E'IEEDF{?)a(SOTLI

Oercteutened ¢ 05.02.2026 no 01.05.2027
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8.23

[loTenuumanpHas SHEprusi Teja, MOAHSATOrO HaJ MOBEPXHOCTHIO
3eMiin

8.24
8.25

[ToTenumanpHas YHEPTUs CKATOU MPYKUHBI

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

8.27

3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIUU

[IpakTryeckue paboOTHI:

Omnpenenenue cpegHedl CKOPOCTH CKOJBXEHHUs Opycka WiIH
JBYDKEHUS] IIapHKa IO HAKJIOHHOW IIockocTH. OmnpeneneHue
YCKOpPEHHUsI Tela TpPU PABHOYCKOPEHHOM JBIDKEHHH 10
HAKJIOHHOH IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH TYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumoTesbl: €M NpU PAaBHOYCKOPEHHOM JABHMKEHHH
0e3 HayaJIbHOW CKOPOCTU IMYTHU OTHOCATCA KaK psAJl HEUETHBIX
qyucenl, TO  COOTBETCTBYIOIIME  NPOMEXYTKH  BPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHSI CKOJIBKEHUS OT CHIIBI
HOopManibHOTO AaBieHus. Onpenenenue xkodhdumeHTa TPEeHUs
CKOJIbKEHHUS. Onpenenenne KECTKOCTH TIPY>KAHBL.
Omnpenenenne paboThl CWJIBI TPEHUS TPU PABHOMEPHOM
IBIDKEHWUM  Tela 1O  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIIPYTOCTH NPH MOIBbEME Ipy3a ¢
UCIOJIb30BAHNEM HEMOJIBUKHOTO U IIOJIBHXKHOTO OJIOKOB

8.28

dusnuecke SIBICHUS B npupoac: IMPUIWMBbBI W  OTJIHMBBI,
JABHKCHUEC TIJIAHET ConHeuHol CUCTCEMBbI, pCAKTHUBHOC ABHUKCHUC
JKUBBIX OpPTaHHU3MOB

8.29

TexHu4eckue yCcTpOMCTBA: CHUIOMETD, JATYMKU ITOJIOKEHUS,
pacCTOSAHUS U YCKOPEHHUS, PAKETHI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

Konebarenproe  nBmwkeHue. (OCHOBHBIE — XapaKTEPUCTHKHU
KOJIeOaHUH: TIePHO/I, YaCTOTa, aMIUTUTY/a

MareMaTtnueckuii ¥ TPYXKUHHBIM MasTHUKHU. [IpeBpameHue
SHEPIruu Mpu KoaeOaTeIbHOM JBIKEHUH

3aTyxa}oume KoJIeOaHHS. BBIHy)KI[eHHLIC koJsieOanus. Pe3onanc

Mexaandeckne BONHBL ~CBOWCTBA MEXaHHMYECKHX  BOJIH.
[IpononbHBIE W TIONIEpEYHbIE BOJIHBL. [[TMHA BOJIHBI B CKOPOCTH
e€ pacnpocTpaHeHusi. MexaHW4YecKue BOJIHBI B TBEPAOM TEJE,
ceiiCMUYECKIE BOJTHBI

3ByK. [ pOMKOCTB 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.1
9.2
9.3
9
9.4
4 9.5
OOKYMEHT N %nncm-
ANEKTPOHHOW OANMUCHIO

\ WNubpa3Byk u yabTpa3ByK

CepTudukar 0E42607FIFEC395A2E3CHFFB7CIBE
OedcterTened ¢ 05.02.2026 no 01.05.2027
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9.8

9.9

MasiTHHUKA.

Omnpenenenue 4YacTOThl W IepUOJa KoJeOaHUN MPYKUHHOTO
MasiTHUKa

Uccnenosanue 3aBUCHUMOCTH nepuojaa KoseOaHuit
MOJIBEILIEHHOTO K HUTH Tpy3a OT UIMHBI HUTH. MccnemnoBanue
3aBHCUMOCTH TEpHOAa KOJeOaHU MPYKMHHOTO MAasTHHKA OT
Maccel rpys3a. [IpoBepka HE3aBUCHUMOCTH Tepuoja KoJjeOaHHit
rpy3a, MOABEUICHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

®du3nyeckue SBJICHUS B MPUPOJIC: BOCHPHUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMHYECKHUE BOJIHBI, I[yHAMHU,
9X0

TexHuueckue YCTpOﬁCTBaI 9XO0JIOT, UCIIOJIb30BAHUC YJIbTPAa3BYyKa
B 6BITy 1 TCXHHUKC

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHCKTpOMarHI/ITHOG ITIOJIC. :‘)HCKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas mpupoja csera. CkopocTs cBeta. BosHOBBIE
' CBOICTBa cBeTa

10 [IpakTuyeckue paboOTHI:
10.4 N3ydyeHne CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C IIOMOIIBIO
MOOMIJIBHOTO Tese(oHa

10.5 dusnueckue SBIEHUS B INpHUpoJe: OMOJIOTHYecKoe JeiicTBHe
’ BUJMMOT0, YIbTPa(uOIETOBOTO U PEHTI€HOBCKOTIO M3IIy4eHHt

106 TexHuuyeckue ycTpoHCTBa: MCHOJIB30BAaHUE 3JIEKTPOMArHUTHBIX
' BOJIH JIJIsl COTOBOM CBSI3H

CBETOBBIE ABJIEHUA

11.1 JlyueBasa monenb cBera. UcTouHMKH cBETa

11.2 [IpssMOnMHENHOE paCIIPOCTPAHEHHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa

14 IIpenomsienne cBera. 3akoH mpenomieHus cBera. [lomHoe
' BHYTPEHHEE OTPaKCHUE CBETA

11 11.5 JInnza. Xop jtydeii B INH3E
11.6 Onrtuueckas cuctema QoTtoarmapara, MUKPOCKOTIA U TeJIeCKOoTa
117 I'maz  kak  onruueckas  cucrema.  biHM30pykoCcTh U

JaTbHO30PKOCTD

-

P

Paznoxenyie Oemoro cBera B crnekTp. OmnbiTel HploToHA.
Clio’)keHne CeKTpaIbHBIX LBETOB. [{ucnepcus cBeta

o OOKYMEHT nb]n%ncm-i

ANEKTPOHHOM NMOANMKACE

10
K'hpaKTI/Iqe(,KI/Ie paboTHI:
Ceprugurar OE42607F1F EC395A2 ESC;D]FQB?C'IEEDFE

I/ICCJ'IE‘L[OBaHI/Ie 3aBUCUMOCTH YyIJia OTpaXCHHUsA CBETOBOI'O
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Jy4a OT yIJia NaJeHusl.
N3ydyeHne xapakTepuCTHK HU300pa)keHHs] TpeaAMera B
IJIOCKOM 3epKaje.
HccnenoBanmne 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO
Jy4ya OT yIJia NMajieHusl Ha FPaHULIe «BO3JIYX — CTEKIIO».
[Monyyenne wu300paXeHUH C TOMOLIBIO CcOOMparoLIeH
JIMH3BI.
Omnpenenenne GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI
coOuparoIei JTMH3HI.
OmnBITH IO PA3TIOKEHHUIO OETOT0 CBETa B CHEKTP.
OnpITEl 1O BOCHPHUATHIO I[BETA MPEIMETOB MpPH HX
HaOJII0/IEHUU Yepe3 I[BETOBbIC (PUIBTPHI
®dusnueckue siBleHus B npupoje: 3atMmenus Connua u JIyHsl,
11.10 [BETa TeJl, ONTHYECKHE sBIeHHS B arMochepe (uBeT HEOa,
pedpakius, pagyra, MUPax)
1111 TexHuueckue ycTpoicTBa: OYKH, NepuCKor, QoToanmapar,
' ONTHYECKHE CBETOBOIbI
KBAHTOBBIE SABJIEHUA
121 OmneiTel Pe3epdpopna u mimaHeTapHas Mojenb aToma. Monenb
' aroma bopa
122 Hcnyckanne w®  morionieHue cBera aroMoM.  KBaHTBI
’ JluneiyaTeie CreKTPbI
12.3 PaguoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
124 Crpoenue atoMHoOro sipa. HykinoHHas Mojiens aTOMHOTO sijpa.
’ M30TONEI
12.5 PagnoaxtuBHbIe nipeBpamienusd. [lepuon nomypacnaga aToMHBIX
' saep
126 SnepHsle peakiuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
' MAacCOBOTO YHCEI
12 12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
2.8 Peakuuu cunresa u nenenus saep. Mcrounnku sneprun ConHuna
’ 1 3BE311
12.9 SAnepHas sHepreTuka. JleficTBue paMOaKTUBHBIX U3JIyYCHHUM Ha
' ’KUBBIC OPTaHU3MBI
[IpakTuyeckue pabOTHI:
Habutoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
12.10 HccnenoBanue TpPEeKOB: M3MEPEHHE HHEPrUM  YACTHUIIBIIIO
TOpMO3HOMY TTYTH (110 (hoTOorpadusim).
" | VI3MepeHHe pajHoakTHBHOTO hoHa
OOKYMEHT NO4AMMCAH -
o 3MEKTPOHHOM MO ,E,I'IHCL—-IOCDH?'H%CK e SBJICHUS B MIPUPOJE: €CTECTBEHHBIN
‘ 12.11 paanoOaKTUBHLIA (OH, KOCMUYECKHE JIy4H, DPaIUOAKTUBHOE
Ceptudukar 0E42607FIFEC385A2E3COFFBYCIBEDFL .
[leicTauTenex ¢ 05.02.2026 no 01.05.2027 W3ITy4yeHud MPUPOTHBIX MHUHEPAJIOB, JEHCTBUE PaTUOAKTHUBHBIX
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M3JIy4CHHMI Ha OPraHU3M YEJIOBEKa

TexHuueckue yCTpOWCTBA: CIHEKTPOCKOI, HWHIUBUIYATbHBIN

12.12
JO3UMETp, KaMepa Bunbcona
4 ™
0 OOKYMEHT NOANWUCAH
9NEKTPOHHOW NOANUCHLIO

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

Kon
NpoBepsSieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4yHOH KapTHHE MHUpPa; CHOPMUPOBAHHOCTH
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M W TI03HABAEMOCTH
SABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromie ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKHA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUNW M UX POJIK B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB
OKpY’aroIlllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHusA O BHJAX MaTepuM (BELIECTBO M IOJIE), O JBWKEHMU KakK criocode
CYILIECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBICHUN MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyarh SBJICHUS
[0 ONHMCAHUIO HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JlaHHOe (PU3NYECKOe SBJICHUE; YMEHHUE pPAclO3HaBaTh
NPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBICHHH B OKpPY)KaIOLIEM MHUpE,
BBIJIEJISAS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenune ocHOBaMM NOHATUHHOIO anmnapara M CHMBOJIUYECKOIO SI3bIKA
GU3MKM M HUCHOJB30BaHUE HUX JJIs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKHE SBICHHUS M IPOLECCHI,
UCTONB3Ys PyHIAMEHTAJIbHBIE U SMIUPUUYECKUE 3aKOHbI

YMeHHe ONuChIBAaTh HM3yYEHHBIE CBOWCTBA TeNl M (PU3UUYECKHE SIBJICHUS,
UCTIONB3Ys (PU3UYECKUE BETUIHHBI

Bnagenue ocHOBaMH METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIOICHUS
paBmII 0€30MacCHOTO TpyAa: HaOMoAeHne GU3NYECKUX SIBICHU:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCICPUMEHTAILHYIO YCTAaHOBKY U3
JIAHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIUH, OMKMCHIBATH XOJ| OMBITA U
3aMUCHIBaTh €0 Pe3yJbTaThl, (POPMYJINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATENhbHO  COOMpaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKIWH, BBIYUCIIATL 3HAYCHHUC
BEJIMYMHBI ¥ AHAJIM3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU

-

MOTPEIIHOCTH PE3YJIBTATOB U3MEPEHUI;

o AOKYMEHT [ID Ct e HECTI0KHBIX JKCIIEPUMEHTAIBHBIX UCCIICIOBaHN;
ANEKTPOHHOM I'ICA%II'IH

b0
OCTOSITENIBHO COOKpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M MPOBOJUTH

Ceptupukar OE42607FIFEC385AZESCORRHefo¥ifue MO0 MHCTPYKLUM, NPEACTABIATH IOIYYEHHBIE 3aBHCHMOCTH

AE Sy
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¢u3nvyeckux BETMYMH B BHJAE TaOmuI H TpapuKOB, YUUTHIBATH
MOTPELIHOCTH, [€1aTh BBIBOJBI 110 PE3y/IbTaTaM UCCIIEI0BAHUS

[ToHnMaHue XapaKTEpHBIX CBOWUCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Tra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsACHEHNS (PU3NYECKHUX TPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHE MPOLECCHl M CBOICTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B

7 YaCTHOCTH, BBISABIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0O0BSICHEHHE C OMOpOW Ha HM3y4YCHHBIE CBOWCTBA (PU3MUECKUX SIBJICHHH,
¢du3nveckre 3aK0HbI, 3AKOHOMEPHOCTH U MOJIEITH

YMmenue pemiath pacué€THble 3agaun (Ha 6aze 2 — 3 ypaBHEHUI), UCTIONB3YS
3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alKChIBaTh KPAaTKOE YCIIOBUE 3a/lauM, BBIBISITH HEAOCTAIOUINE JaHHbIE,
BBIOMpPATh 3aKOHBI W (QOPMYNBI, HEoOXoAWMBIe sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOJAUTH pacué€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAa4eHHs (DU3MYECKON BEIMYMHBI; YMEHUE
ONpEAeNATh Pa3MEPHOCTh (U3MUECKON BENMYUHBI, MOJIYUYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XapakTepu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IPOILIECCOB M0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXOMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH

YMeHue ucnosiab30BaTh 3HaAHUS O (U3NYECKUX SIBIICHUSAX B IOBCEIHEBHOU
JKU3HU i1 oOecrieyeHHs O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
10 npuOopaMi M TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHs 3/10pOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJEHHUS B OKpYXKAIOLIEH cpee;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKU U

TEXHOJIOTHH JIJIsI PpalluOHAJIBHOI'O MIPUPOAOII0JIB30BAHUA

OnplT  moucka, MpeoOpa3oBaHUS W TpPEACTaBieHUs  UHGOPMaLUU
¢u3myeckoro - cojepkKaHMsg €  HCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTWH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOW MH(OpMalmMy Ha OCHOBE HMMEIOLUIMXCA 3HAaHUM |
1 JIOTIOJTHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBbIKaMHU MpPeoO0pa3oBaHUs MHPOPMAIMK U3 OJHON 3HAKOBOM
CHUCTEMBl B JpPYIyl0; yYMEHHE CO3[aBaTh COOCTBEHHBIE IUCbMEHHBIE U

YCTHBIC COO6I.H€HI/I$I Ha OCHOBC PIH(bOpMaHI/II/I 13 HECKOJIbKHMX HCTOYHHUKOB

' ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO
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IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OID
11O ®PU3UKE

Kox
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JABHXKCHUC. MaTepI/IaJ'II)HaH Touka. Cucrema orcuéra. OTHOCHUTEIHLHOCTD
JABWXKCHUA

PaBHomepHoe u HepaBHOMepHOe JBHkeHHE. CpenHsis ckopoctb. PopMmyna st
BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBHCUMOCTh KOOpAUHATBI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpﬂMOJ’IHHCfIHOFO JBHXKXCHUA:

— e
(1) =x,+ut
I'paduku 3aBUCUMOCTH OT BpEeMEHM Uil TPOEKIUH CKOPOCTH, IPOEKIHUH
NnepeMeCHus, IMyTH, KOOPAUHATHI ITPU PAaBHOMCPHOM HpﬂMOJIHHGfIHOM ABUXKCHUU

1.4

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHH B Clyyae pPaBHOYCKOPEHHOIO
NPSIMOJIMHENHOTO ABUKEHUS:

Sx(f:l = ‘l-'g: * I—ﬂx *

51 Ry

DopMybl Ui MPOEKLUUH EPEMELLIEHNUs, IPOCKIUNA CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSMOJNHEWHOM JIBUKECHUU:

&

5.0 =1y, T+a, 'rT
v (f)=u,, +a,-t.

a (r)=cast,

4 .

Uy, — by, =2a s
af ix ™3

Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHHU JISI MPOCKIUN YCKOPCHU:, IMPOCKIMU CKOPOCTH,
MpoCKIHU TICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JBUXXCHHUHN

1.5

CBobonHoe mnanenue. dopmynbl, omMchIBaOUIMEe CBOOOJHOE TaJ€HHE Teia Mo
BEpPTUKAIM (IBM)KEHHE TeJla BHU3 HJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3€MIIN).
I'paduku 3aBUCUMOCTH OT BPEMEHH JJISl IPOCKIIMK YCKOPEHUS, IPOSKIIUN CKOPOCTU U
KOOPJMHATHI PH CBOOOIHOM IAJCHUU TeJla M0 BEPTUKAIU

-

o .k
3NEK

CKOpPOCTE PARHOMEPHOTO ,rr,RmKe{m;{ Tella 1o OKpyKHOCTH. HanpasieHue ckopocTy.

Kmmﬂﬁﬁci HUCJICHUSI JKOPOCTH 4Yepe3 paauyC OKPYXKHOCTH € TIEPHUO]]
TESPHSHITO ANNCHLIO

.
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1.7

ZnR

U:T

LenTpoctpemurenbHoe yckopeHue. HarpaBieHne eHTpOCTPEMUTENIBHOTO YCKOPEHUS.
®opmyrna /7151 BBIYUCICHHS] YCKOPEHUS:

b
W=R
®dopmyia, CBSI3bIBAIONIAs IEPUOJT U YACTOTY OOpaIeHUs
|
T

1.8
1.9

Cuna — BektopHas pusudeckas BenuarHa. CII0KEHUE CHIT

SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

1.10

1.11

Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBlIeHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbI, JEHCTBYIOIIEH Ha TEJIO

Bzaumopeincteue ten. Tperuit 3akoH HeroTona:

s g=F.

TpeHHe IIOKOA MU TPCHHUEC CKOJBXCHUA. CDopMyna AJid BBIYHUCIICHHUA MOAYJSA CHIIbI
TPECHUS CKOJILXKCHUA:

Frp:FL'N

1.13

Jedopmanus tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yrnpyroi aedopmanuu
(3akoH ['yka):

F=k-Al

-

-\\l

(AN .I Il"l‘l"lﬂ hl‘l‘illl

O 3

e [
"nr 'E.rll NIV Am

TFB.YW AFSEIS 3aKOH BCEMUPHOI'O TATOTEHUS:
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1.15

1.16

1.17

1.18

1.19

My -,
» 2
Cwiia TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaCHUSI.
®opmyna At BBIYUCICHUS CUJIBI TSKECTU BOIM3M nmoBepxHocTH 3emnu: F = mg.

F=G-

JBuxenue nmnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n
Heperpy3Ku

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMirynbse cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=1 iU, =const
PeakTuBHOE nBUXKEHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITBL:

A=Fsoosot

Mexanudeckass MOIITHOCTb:

N=Z
3

Kunernueckas u noreHmanbHas sHeprus. @opmya i BBIUMCIEHUS KHHETHYECKON
SHEPruu:

2
i
E-’:T: 5

Teopema o knHeTHUECKOU dHeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUH Teja, IOJIHATOrO
HaJ 3eMIIEH:

E,= mgh

MexaHnyeckas SDHEprus:
— e
E=E;+E #
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3HEpPTruu B OTCYTCTBUE cUJ TpeHUs: E = const.
[IpeBparenrie MexaHMUECKON SHEPTUU MTPU HAJTMUUU CHIIBI TPEHUSI.

-

O &

YMERT
&Iﬂ ﬁ:ﬁﬁﬂﬁbM Fi

-\\l

J!\F CTbIC MGX&HI/IBMLI «3o110TOC [IpaBHUJIO0» MCXAaHUKU.

VYciioBre paBHOBECHS phluara:
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M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJI mpocThIx MEXaHH3MOB,

n= Anonesgan
A:a'q:aaqecﬂzﬂaﬂ

[laBiienue TBEpIOTO TENA.
@opmyina 1 BBIYMCIICHMS NaBJICHUs TBEPIOIO Tea:

-

_F
pP= Ch
191 JaBnenue ra3a. ATMocdepHoe AaBlICHHE.
IM'mapocTaTuyeckoe naBieHHE BHYTPHU KUIKOCTH.
®dopmyra 151 BHIYUCICHHS TaBJICHUS BHYTPU KUIKOCTH:
P=PEh+Py,
1.22  3axon Ilackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. @opmyia Uil ONPEACIICHUs BBITAIIKUBAIOLIEH CUJIbL, AEHCTBYIOIIECH
Ha TeJO, NOTPYKEHHOE B KUJKOCTh WM ras3:
1.23 FPLIH- —peV
VYcnosue niiaBanus tena. [lnaBanue cyjoB 1 BO3yXOIUIaBaHUE
Mexannueckue kosieOaHusa. AMIUINTY/AQ, TMEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUO/I KOJIeOaHuH:
1.24 . 1
T
195 Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKM. [IpeBpamieHue dHeprum  Ipu
’ KoJ1e0aTeIbHOM JABMKCHUU
1.26  3aryxaromue konebaHus. BerayxaeHnbie konebanus. Pezonanc
Mexannueckue BoJIHbI. [Ipo1onbHbIE M TTOTIEpeyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrnpocTpaHEHHs BOJIHBI:
1.27 .
Lh=v-T
198 3Byk. I'poMKOCTh M BbICOTa 3BYyKa. OTpaskeHHE 3BYKOBOM BOJHBI Ha T'PaHUIE JBYX
’ cpen. adpa3Byk u ynbTpa3ByK
IIpaxmuueckue pabomoi
N3Mmepenne cpeaHel MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIbIL; )KECTKOCTU MPYKUHBI
129 KO PUIICHTA TPCHIGT CKOIBKeHUs; paOOThl CUIIbI TPEHMS, CUIIbl YIPYTOCTH; CpeHEN
o "OOKYhdghdT1A0 QfWA@AIN Opycka NP HAKIOHHOW IUIOCKOCTH; YCKOPEHHs OpycKa MpH
ANEK TE@MQO%HMOHHOIZ IUIOCKOCTH; 4YacTOTBl M Tepuojaa  KojeOaHuid
CepTiudmukar 0E42607FIFECMaTeMATHHECKOLOSMAMTHIKA; Ya¢TOTHl U MEepHoja KoleOaHUl MPYKMHHOTO MasiTHHKA,
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MOMEHTa CHWJIbI, JEHCTBYIONIETO HA pbIYar; padOThl CHUJIBI YIPYTOCTH IMPHU MOABEME
rpy3a ¢ HOMOIIBIO HETIOABIKHOTO 0JI0Ka; pabOTHI CHIIBI YIIPYTOCTH NIPU TObEME TPY3a
C TIOMOUIBIO MOABHIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPYKEHHOW YacTH Tea
U OT IUIOTHOCTH XHJIKOCTH; HE3aBUCHMOCTH BBITAIKHBAIOIIEH CHIIBI OT MacChl Tela;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOTO OABJICHUSA WU OT pOJa IMOBCPXHOCTU,
CWJIBI YIPYrOoCTH, BO3HUKAWOIICH B MPYKUHE, OT CTEHCHH ne(OopMalud MPYKUHBL
YCKOpEeHUsl OpyCKa OT yria HakJIOHA HANpaBIISIONICH; rmepruoaa (4acToThl) KoeOaHui
HUTAHOI'O MasiTHUKaA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MassTHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TIEpHUOAA
KOJICOAHUH HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycioBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW 1 HEKUBOW NPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEaKTHBHOE IBUKCHHME JKUBBIX

-

O

Ceptugurar OEL

.

1.30 OpPraHU3MOB, PblUaru B Telle YeJIOBEKAa, BIUSHUE aTMOC(HEPHOro JaBJICHUS HA >KHUBOM
OpraHusM, IIJJaBaHHWE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSACEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpouicmeéa: CHUJIOMETp, HaTYMKH MOJOKEHHs, pAacCTOSHUS U
YCKOpEHUs1, AMHAMOMETD, MOIIUITHUKY, PAKeThl, pblyar, MOJIBUXHbBIN 1 HEMOIBUKHBIHI

1.31  On0KH, HaKJIOHHAs IIOCKOCTh, IPOCTbIE MEXaHU3MBI B OBITY, COOOIIAIONIUECS COCY/IBI,
YCTPOMCTBO BOZOIPOBOJIA, THPABIMUECKUH ITpecc, MaHOMETpP, GapoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOCHMS BEILECTBA.

2.1 = Mopenu  TBEpOOro, KUAKOTO U  Ta3000pa3HOr0  COCTOSIHMM  BelecTBa.
Kpucrammmieckne n amopHbIe TENIA

5 JlBmwxkeHue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUKEHHS YacTUL[ C TeMIepaTypoil.

' BpoynoBckoe nBuxenue, mudpdys3us

2.3 = CmauMBaHUWE U KalWIISPHBIC SIBICHUS

2.4 | TemnnoBoe paclIMpEeHUE U CKATHE

2.5 TemnmoBoe paBHOBECHE

26 Buytpennss sneprusi. PaboTa u Termonepeadya Kak cnocoObl N3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuasl Teronepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue u oxiaxaenue tei. KonmndecTBo TEIUoTh. Y qenbHas TeIUIOEMKOCTb:

28 O=cm(t,—1,)
3aKOH COXPAaRCHIDT SHEPTAN B TO[IOBBIX MPOLIECCax. Y PaBHEHUE TEIIOBOTO Oaanca:

Zﬂﬂ

ANEK

rapoaaa

noanuceo

126t/

e Menapenue 1 kornencanys. M3sMeHeHre BHYTPEHHEH SHEPrUd B IIPOLECCe HCIapeHHUs
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U KoHIeHcauu. Kumnenue sxuakocTy. Y aelbHas TeIoTa mapoodpasosanus: L = Q/m

-

2.11  BpaxHocTbh BO3yXa
[InaBnenue m xpucrammszauus. M3smMeHeHHe BHYTPEHHEH SHEPrUM NP IUIABICHUHU U
KpUCTAJIIM3aLUu. Y IebHAs TEIUI0Ta TUIaBICHUS:
2.12 %,
A m
)13 BHyTpeHHss 2Heprus cropaHus TOIUIMBA. Y IejbHAsl TEIUIOTA CTOPAHUS TOILIUBA: g =
' O/m
2.14  Ilpunnunsl paboTsl TeraoBsix Asurateneid. KITJI TemioBoro qsurarens
IIpaxmuueckue pabomul
W3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJHWYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (PMKCHPOBAHHOM Macchl, B
515 | XOTOPYio omymleH HarpeThld IWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAAHHOIO HAarpeThiM
) LWIMHIPOM, TI0CJIE€ OIIyCKaHMs €ro B BOAY KOMHATHOW TEMIEPATypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO3/yXa; YACIBHOM TEILIOTHI IUIaBiIeHUs Jbla. MccnenoBanne n3mMeHeHus
TEMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBMSX; SIBIEHHS TEIUIOOOMEHA IIpH
CMEIIHMBAHUU XOJIOIHOM U rOpsiYel BOABI; IPOLEcca UCIIAPEHUS
Qusuueckue a61eHUsl 8 npupode. TOBEPXHOCTHOE HATSHDKEHUE U KaWJUIPHbBIE SBJICHUS
2.16 B mpupone, KpucTamibl B npupone, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHes!, CHera
Texnuyeckue ycmpoticmea: KauWUISApbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  KUAKOCTHBII TEPMOMETp, JAATUUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILJIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTaTEb BHYTPEHHETO CTOPaHuUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dnexrpuzauusd ten. [[Ba BUAa JIEKTPUUYECKUX 3aps 0B
3.2 = BsaumopelicTBue 3apskeHHbIX Tel. 3akoH KyrnoHa
3.3 | 3akoH cOXpaHEHUs DJIEKTPUUECKOro 3apsaaa
34 Onektpuueckoe  mnoine. Hanpsok€HHocTh  anekTpudeckoro  nousd.  [IpuHimun
' CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn  snextpuueckux  3apsanoB. JleHCTBHME  JIEKTPUUYECKOTO  MMOJIA  Ha
' AJIeKTpuYecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH
[TocTossHHBIN AEKTpUYECKUU TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia Toka.
3.6 = Hampsxenue.
I=q/t,U=A/\
37 DIEKTPUYECKOE COITPOTUBIICHUE. Y ACIBHOE DJICKTPHUECKOE COIPOTUBIICHHE:
' R = pl/S
38 Rakon Owma g yuacTka QHPKTP_I{‘{GCKOI‘/’I uenu: I = U/R
o OOKMAPEHT PRI GTHIEQRHFOC ITHeHHE ;'IPOBOI[HI/IKOBZ
AEKTPOHHOU OARUCHO . o _p | p
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Hapannenbﬂoe COCAMHCHUC ITPOBOAHUKOB PaBHOI'O COIMPOTHUBIICHUSA:

r_,gzr_,g:f:ziuz:R:%.

CMelaHHbIe COCAUHCHU IMPOBOAHHUKOB

3.10  PaGota u MOITHOCTH 3JeKTpUdecKkoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 3 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie TIPSMOTO MPOBOJHHUKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MarauTHoe nose MnoCTOSHHOTO MaruuTa. B3anmoelcTBre nocTOSTHHBIX MarHUTOB
3.14  JleiicTBuEe MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM
3.15  Omnsitsl @apanes. SABieHue aneKkTpoMariuTHOW nHAyKuuu. [pasuiio Jlenna
Ipaxmuueckue pabomul
N3mepeHne 37aeKTpUYecKoro CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTU 3IEKTPUYECKOTO
TOKa; pabOTHI NIEKTPHUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIO4Ka), OT HAaPsDKEHUs Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT
' JUIMHBI ~ NIPOBOJHMKA, IUIOIIAJM €ro IIONEPEeYHOTr0 CEYEHMs U  YAEIbHOTO
COINPOTUBIICHUS.
[IpoBepka mpaBuna [UIsl SJIEKTPUYECKOTO HANPSDKEHUS NPU  MOCJEI0BATEIbHOM
COCIMHEHUW IPOBOJHUKOB; TMpaBujia JUIsi CHJIbl D3JEKTPUUYECKOr0 TOKa IpU
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)
Qusuueckue A6leHus 6 npupode: BIEKTpUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17 | BNEeKTpUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MOJIe 3eMiIH, Apei( MOIIOCOB, POJb
MarHUTHOTO TOJIS JIJ1S1 )KU3HU Ha 3eMJie, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTAT, CUETUHUK
318 JNEKTPUYECKON  DHEPruu, DJIEKTPOOCBETUTENIbHbIE TMPUOOPHI, HarpeBaTesbHbIE
' AIEKTPONPUOOpPHl  (TIPUMEPHI), DIEKTPUUECKHE TNPEIOXPAHUTENH, dIEKTPOMArHUT,
AJIEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA
3.19  DnexrpomaruuTHbie BOJHBL. [lIKkana 3meKTpoOMarHUTHBIX BOJTH
3.20  JlyueBas Mozenb cBeTa. [IpsmMonuHelHOE pacIpOCTpaHEHUE CBETA
3.21  3axoH otpaxeHus cera. Ilnockoe 3epkaio
3.22  TIpenomieHue cBeTa. 3aKOH MPEITOMIICHHS CBETA
3.23 | ucnepcus cBeTa
394 JIunza. Xop nyueit B inH3e. POKYCHOE paccTOsiHUE JIMH3BL. OnTHYECKas CUJIa JIMH3BIL:

D=1/F

-
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cobuparonield JMH3bI (II0 CBOMCTBY paBEHCTBA pa3MEpOB NpeAMETa M H300pakeHUs,
KOr'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), oKa3aTels IpeIoMICHHUS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOITYYEHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT yIJla aJIeHUs Ha TPaHUIle «BO3AYX — CTEKIION
307 Qusuueckue sanenusn 6 npupode: 3armenus Comnna u JIyHbI, 1IBeTa Tel, ONTHYECKUE
' sBJICHHS B aTMocdepe (BeT HeOa, pedpakius, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 0O9KH, IEPUCKOT, (hOTOANIAPAT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmaga
4.2 OmnsiTel Pe3epdopna no paccesnuro anbda-vactuil. [lnanerapuas monens atoma
4.3  CocraB aromMHOro sipa. M3oTorbl
4.4  llepuon monypacnaaa aTOMHBIX siI€p
4.5 | Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3aPsI0OBOIO U MaCCOBOTO YMCEI
Qusuueckue s61eHUs 8 Npupooe: eCTeCTBEHHBIM pPaJMOaKTUBHBIN (POH, KOCcMUYECKUE
4.6  Inyud, palMOaKTUBHOE H3IYYCHHE NMPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTUBHBIX
W3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAMBHAYATbHBIM TO3UMETpP, Kamepa
Bunbcona, sinepHas sHepreTHKa
' R
OOKYMEHT NOANMUCAH
o SNEKTPOHHOW NOANKUCHIO
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

®uszuka. Mmxenepsl Oyayuiero. 9 kinacc. YrinyOn€éHHbI ypoBeHb. Y YeOHUK. |-
2 gacTh - benara B.B., Boponniora H.W., JlomauenkoB M.A., [laneGpaTtiies
I0.A.

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. CoopHuk 3a1ay no ¢pusuke 7 — 9-i1 ki: k yueonukam A.B. [1€priikuna u ap.

2. «Pusuka. 7 ki, «Pusznka. 8 km», «Pusznka. 9 ka»:. / A.B.
[T€psbiikun; coct.I'.A. Jlonnosa.—12-e uzn., M.: DK3AMEH, 2014. —
270, (2)c. — (YueOHO-METOANYECKUM KOMIUIEKT).

3. CoopHuk 3a51a4 o gusuke: Yued. nocodue s yyamuxes 7 — 8 KII.
cpen. mwk. / B.W. Jlykamuk — 6-¢ u3z., nepepad. — M.: [Ipocsenienue,
2006. — 191 c.: un.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

1. Poccuiickuii o6meo0pazoBarenbubiil moptasn URL: http://experiment.edu.ru
2. Enunas xosutekuus udpoBbix oOpazoBatenbHbIX pecypcoB URL:

http://school-collection.edu.ru

3. College.ru: ®usuka URL: http://college.ru/fizika/

4. ITopran ecrectBeHHbIX Hayk: ®uszuka URL: http://www.e-science.ru/physics

5. KITACCHAS ®U13UKA URL: http://class-fizika.narod.ru/index.htm
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