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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON NPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMmbl MO (U3MKE HampaBiIeHO Ha (QOpMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCA W OpraHu3alui0 HM3yYeHUs
(¢u3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaIlPeMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaKXKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHrne yueOHoro Marepraia
no rogam oOy4yeHus (Mo Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY TIPEIMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, TOCKOJbKY (U3nMdYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosoruedd, acrpoHomuerd u QGUHIECKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAay4YHYI0 KapTUHY MHpa,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7a4d (pu3MUecKoro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEIIONiaracT OBJIAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATH U IOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEIOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

lenu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydyeOHoro npeamera «®DPusukay B
oOpa3zoBaTenbHbIX oOpranu3anusix Poccuiickoit @Deaepaiuu, peann3yroUUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccuiickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).

Ieaun n3zyyenus pusuKu:

NpHOOpETeHHEe HHTEpeca M CTPEMIICHHS OOYYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCJIEIOBATEIHLCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa HW3ydeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymici
npodeCcCHOHAIBLHON JCATCIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/I)KGHI/IG ITUX IIeaeH mporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIIUX 3a1a4:

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NprOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEUIMX pacuETHBIX 3aaad ¢
UCTIOIh30BaHUEM buznuecKkux MoJIeTieH, TBOPYCCKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HAOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTopHbie pabOTBl W  OKCIEPUMEHTAJIbHBIE HUCCIENOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE TPUEMOB PabOTHl ¢ mHpOpMaIuel GU3NIEeCKOro CoAep KaHMs,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATHHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUSAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HENEN0), B &
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneo).



[Ipennaraemslii B mporpaMMe no (U3HKE MepedyeHb JadopaTOpHBIX paboT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAEIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4arommxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COIEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABwKeHHe. MarepuanpHass Touka. Cucrema OTCU€TA.
OTHOCUTENBPHOCTh MEXAaHWYECKOTO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOE nmpsiMosMHENHOE ABHKEeHHE. CpelHssl U MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOoyckopeHHOe mpsiMojiMHelHHOe JBukeHue. CB0oOOIHOE
nagenue. OnsiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpaleHus.
JIuneliHasa u yrioBasi CKOpocTu. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HeroroHa.
[TpuHUOMI CyNEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: Chiia TPEHHUS CKOJIbKEHUS, CUja
TPEHUSI TTOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOIO
nageHus. JBmxkenue mianer Bokpyr Comnnua. IlepBas kocmudeckass CKOpPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue marepuaibHOM TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIVIEHHOM OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynec Tena. M3meHenune ummyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHXKEHUE.

Mexannueckass paboTra W MOITHOCTh. PaboTa CHJI TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padboThl. [loTeHIManbHas SHEPTUs Tela, MOJAHITOr0 HaJl
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHas SHEPTUs CKAaTOM NMpYKkUHbL. KnHeTnueckas
sHeprus. TeopeMa O KHHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JBMXKCHHUS Tejla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTE€W W TPACKTOPUI [BMXEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIbHO Pa3HbIX TEJ OTCUETA.

N3mepenue ckopocTy U YCKOPEHUSI MPSIMOJIMHEITHOTO JBUKEHMUS.
NccnenoBanre npru3HakoB PaBHOYCKOPEHHOIO JIBHXKEHHUSI.

HabGmronenne nBrkeHHs Tela 0 OKPY>KHOCTH.

HaGmonenne MmexaHM4eCKUX SBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM H  YCKOPEHHOM JIBUKEHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3uKu.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JECUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPH B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JBHKECHHM.

ITepenaya umirynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUHU TeEN.

CoxpaHeHne UMIyJIbCa PU HEYIIPYTOM B3aUMOJICHCTBHUN.

CoxpaHeHue UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBHH.
HaGmonenre peakTUBHOTO ABUKEHHUS.

CoxpaHeHre MeXaHUYEeCKON HEepruu Npu CBOOOIHOM NaJCHHUH.
CoxpaHeHne MEXaHMYECKON SHEPTUH NIPU ABMKEHUH TeJIa MOJI IEUCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajbHEUIEro PaBHOMEPHOIO
JIBUKCHUS TIApUKa WA TEICKKH.

OnpeneneHue CpeaHEdl CKOPOCTU CKOJBXKEHHsSI OpycKa WM JIBHKCHUS
IIapyKa Mo HaKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue yCKOpPEHHsI Tejla TMPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka ruUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHHUSI.

Omnpenenenue kKodphUIMEHTA TPSHUS CKOJTBXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBWDKCHUM Teja
0 TOPU30HTAJIbHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HETIOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3ak0Ha COXpaHEHUs SHEPTUU.

Paznen 9. Mexanuueckue Koj1e0aHUus U BOJHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHMIA: TIEpUOI,
4acToTa, aMIUIATYy1a. MaTtemMaTndecKuil U NMpyKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATEIBHOM JIBUKEHUU.

3aryxaromue  KojeOaHus.  BeIHyxkIeHHble ~ KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJIHBL. (CBOWCTBA MEXaHHYECKMX BOJH. [IpomosibHble U



[ONepeYHble BOJIHBL. JlnMHA BONHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkoCTh 3Byka M BbicOoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenune koneOaHuii Ten MmojJ JOEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTrOCTH.
HaGmonenue kosne6anuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmionenrie BIHYXICHHBIX KOJI€OAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKHI pE30HAHC.
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Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHoJa KoJiebaHWM MaTeMaTUYECKOro
MasTHUKA.
2. OmnpenesieHre 4acTOTHI U IEPHO/Ia KOJIEOAHUH TTPY>KMHHOTO MasTHHKA.
3. HccrnenoBanue 3aBUCMMOCTH Teproa KojaeOaHuW MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TMEpHOJIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoOJa KojeOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbIThl, JIEMOHCTPUPYIOLIME  3aBUCHMOCTh  Iepuojaa  KosieOaHuii
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHue ycKopeHus CBOOOTHOTO TaICHUSI.
Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBeTa.
Jemoncmpauuu.
1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie padbomot u onvimol.
1. W3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIIBHOIO
TenedoHa.
Pa3gea 11. CBeToBbBI€ SIBJICHHS.



JlyueBas  Mopmenbs  cBera.  Mcroynuku — cBera.  lIpsaMonuHeinHoe
pactpocTtpanenue ceera. 3atmeHusa CosHua u Jlynsl. Otpaxenue ceera. [lnmockoe
3€pKaJio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomicHus cBeta. [lomHoe BHyTpeHHEe
OTpakxeHue cBera. Fcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nayuedr B guHze. OnTuueckass cucrtema (Qortoamnmapara,
MHKpPOCKONa M Telieckoma. [7a3 Kak ONnThYeckas cuctema. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. OmnbiTel HpetoToHa. CrokeHue
CIIEKTpaJbHbBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHHOE pacCHPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparoiie JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIMH3E.

[Nony4yenue nzo0paxeHn ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [lonmy4yenue O0enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomwt u onvimeot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

NaJCHUs.

2. W3yuenue xapakTepuCTUK M300paKEHUS MIPEIMETA B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yrja IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
[1aJICHUS] HA TPAHULE «BO3AYX—CTEKIION.

4. Tlonmyuenue N300pakKeHUI C TTOMOIIBIO COOUPAIOIIEH JTHH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAS U ONTHYECKOM CHIIBI cOOMparomieit
JIVH3BI.

6. OMBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITBI TIO BOCHPUATHIO IBETA MPEAMETOB NPHU WX HAOIIOJICHUU UYepe3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Oneitel Pesepdopna u mnanerapHas Mojenb aroma. Monens atoma bopa.
Hcnyckanue n nornomeHne ceera atomom. KBaHThl. JInHENYaThIE CIEKTPHL.
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PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpPOCHHE aTOMHOTO
anpa. HykimoHnas wmoaens aroMHoro sgpa. HMsoromel. PaauoaxktuBHBIE
npespanienus. [lepron momypacmnaaa aTOMHBIX SAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsOBOTO M MACCOBOTO YMCEIL.
OHeprusi CBsi3M aTOMHBIX sfep. CBsA3b Macchl M d3HEpruu. Peakuuum cuHTE3a H
nenenus anep. Mcrounukn sHeprun CoJiHIa U 3BE3.

SnepHas sHepretuka. JleWcTBUS pPaguOAKTUBHBIX W3JIyYCHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3Ny4YEHUS U MOTJIOLIEHHUS.

2. CrHekTpsl pa3JIMYHbIX I'a30B.

3. CnekTtp BogOpoOJa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Perucrtpanus uznydyeHus NpUpOJIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccinenoBaHue TPEKOB: M3MEPEHUE SHEPrHUM YacTHLbBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAKO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYIh MIPEAHA3HAYECH /I CUCTEMAaTU3aIlH
U 0000IIeHHs] TPEIMETHOTO  COJAEpX aHUS W ONbITa  JIEITEIBbHOCTH,
IPUOOPETEHHOTO TIPU U3YUYEHUHU BCETro Kypca (PU3MKH, a TaKXKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYAQpCTBEHHOMY OJK3aMEHy M0 (Qu3HKe s 00y4arouuxcs,
BBIOPABIIMX 3TOT YUCOHBIN MPEIMET.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METanpeMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHus, (QopMHUpYyeETCs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHUE HAay4YHBIX METOJOB HCCIIEIOBAHMS
SBJICHUI MPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
ABJICHHS, IPUMEHSAS IOJIyYCHHBIE 3HAHWSA, pelaTh 3a7a4yd, B TOM 4HCIIE
KAuECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOMANBHO AESATEIBHOCTHBIN XapakTep JAHHOIO pasziesia peaau3yeTcs
32 CYET TOro, YTO OOyYarolluecs BBIIOJHAKT 3aJaHus, B KOTOPBIX WM
IpeaaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTh W HAYYHO OOBSICHATH
(pu3Hueckue SIBICHMS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;



HCII0JIb30BaTh HAYYHbIE METOJIbI UCCAEAOBaHUS (PU3HUECKUX SIBJICHUH, B TOM
quclie sl IPOBEPKU TMIOTE3 U MOJTYUYEHUs TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOoOJiee BaXHBIX JOCTUKEHUNW COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, TPAKTUYECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPALECHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPrUU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHHHU OOIIeCTBEHHO3HAUYNMBIXU
ATUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKCHHU I
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAIBHO-ITHUECKUX MPUHIUIIOB B JEATEILHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3MYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (HU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE Hay4YHOU J0O003HATETBHOCTH, WHTEpPEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKHUM M TEIUJIOBBIM O0OpYJOBaHHEM B
JOMAITHUX YCITOBUSAX;

- chOpMHpPOBAHHOCTh HaBBIKA pe(IIeKCHHU, TMPU3HAHHE CBOETO IMpaBa Ha
OImMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHM3alMu, TOpojJla, Kpas) TEXHOJOTHYECKOU U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalus Ha MpPUMEHEHHE (U3UYECKUX 3HAHUU Ui pelieHus 3aaad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATBHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasl:
e - MOTPEOHOCTh BO B3aUMOJICUCTBUM IMPU BBINOJIHEHUH HWCCIEAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTpeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHUM, B TOM 4yHucie GOPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISIBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAIBHBIX MMOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOEHHS mMporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromerocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JICWCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICCTBEHHBIC CBSI3U NPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI M MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCIYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
bU3UYECKUX BEIUYNH;

CaMOCTOSATENIbLHO BBIOMpPATh CHoco0 penieHus y4yeOHOM (Qu3nyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/ILCKNE JEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
du3nyuecKkuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPH MTOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW YyueOHOM
bu3udeckoi 3a1aun;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMPATh ONTUMAJIBHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 UX KOMOMHAIIUSIMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

B XoJe oOCyxJeHus yueOHOro Marepuala, pe3ysbTaToB J1a0OPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMbI
BBICKA3bIBaTh WJCH, HALCJIICHHBIE HA PEUICHUE 3aJa4yd U IOAJCPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
Juasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yJIbTaThl BBIIOJHEHHOTO (PU3UUECKOTO OMbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ [OCTWKEHHUIO: pacCIpenensaTh poJid, OOCYKIaTb IpPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NYECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUyallbHOE, TPUHATHE DPEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuN
TPYIoN);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u HIIN
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/IjlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHKCHHS) PE3yIbTaTOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MIPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKJCHUAX HA HAYYHBIE TEMbI M TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 9 Kiacce npeMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOUKa,
TPaeKTOPHsl, OTHOCUTEIILHOCTh MEXaHMYECKOI'O JBIKCHHS, aedopmalus
(ympyrasi, TiacTUYecKas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPy3KH, LEHTP TKECTH, aOCOMIOTHO TBEPIOE TEO,
IEHTpP TSXKECTU TBEPJIOTO TeJia, paBHOBECHE, MEXaHUUECKUE KOoJIeOaHUs U
BOJIHBI, 3BYK, HH(GPa3ByK M YJAbTPa3BYK, DJEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaIbHO30PKOCTh,
CIIEKTPbl UCIYCKAaHUS W TIOTJIONIEHUA, ainb(pa, 6eTa- U raMMa-u3IydeHus,
U30TOIBI, sIACPHAS DHEPTETHKA;

pasnuuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBH)KCHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHHUE, KOJieOaTelIbHOE IBIWKEHHE (3aTyxarolue U
BBIHYXKJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JBIKEHHE, OTPaKEHUE
3ByKa, NPSIMOJIMHENHOE pPacCIpOCTPAHEHUE, OTPAKEHHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKeHHE CBETA, pa3jioKeHne 0ernoro cBeTa B
CIIEKTP U CJOXEHHME CHEKTpaJbHbIX IIBETOB, JUCIIEPCUS  CBETa,
€CTEeCTBEHHAsl PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHE JIMHEWYATOTO CIIEKTpa
U3JIYy4YE€HUS1) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MUECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, IBUKEHUE TUIAaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 3XO0, I[BE€Ta Tel,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTHYECKOE NEWCTBHE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO UW3IMYyYCHUU, €CTECTBEHHBIH
PaAMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJAOAKTUBHOE W3IIyYCHHE
MPUPOJIHBIX MHUHEPAJIOB, JEMCTBUE PANAMOAKTUBHBIX M3IYYCHUN Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3ajadyy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (DU3UUIECKUX
SIBJICHUIM;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UUYECKUE SIBICHUS, UCIOJIb3Ys
du3nyeckue BEIUYMHBI (CPEIHSII M MIHOBEHHAs CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JIBUKEHHH, YCKOpPEHHE, MEepeMeElleHHUEe, IMyTh, YIJioBas



CKOpPOCTb, CHJIa TPEHMS, CHJIA YIPYTOCTH, CUJA TSAXKECTH, YCKOPEHUE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tela, WMILYJIbC CHUJIbL,
MexaHuueckass paboTa M MOIIHOCTh, NOTEHIMAJIbHAs SHEPrus Tena,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS YHEPTUS CHKATOU
OPY>KUHBI, KUHETHUYECKas »JHEpPrusi, IOJIHAsI MEXaHW4YeCKas »JHEeprus,
NEepUOJl U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa
TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CPEJbl), IIPU ONMUCAHUU
NPaBUJIBHO TPAKTOBATh (PUBMUECKUM CMBICI HCIOIb3YEMbIX BEIUYUH,
0003Ha4YeHUSI W E€IUHUIIBI (U3NYECKUX BEIUYWH, HAXOJIUTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYMHAMU,
CTPOUTH TpaUKX U3yUYCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHUS M MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAHEHUS DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHWSI,
OPUHITMIT CYNEPIO3UIIMA CWI, TPHUHIMI OTHOCUTENIbHOCTH [ ammies,
3akOHbl HbIOTOHA, 3aKOH COXpAaHCHHUS HMITYJIbCAa, 3aKOHBI OTPaXCHUS U
NPEJOMIICHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOI'O YUCET
npu SACPHBIX PEAKIMAX, MPU STOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY
3aKOHA M 3alIUChIBATh €70 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
PUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMopod Ha 2—3 M3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacyéTHble 3ajaud (omMparolmuecs Ha CcuUcTeMy u3 2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PUZUYECKUE
BEJIMYMHBI: HAa OCHOBE AaHAJINM3a YCIOBHS 3a/laud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBISTH HEAOCTAIOIINE WU M30BITOYHBIC JAHHBIC, BHIOUPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE TSI PEUICHUs, TPOBOAUTH PACUETH U
OIICHWBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAYCHUA (U3HUECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TPH TOMOIIU
¢bu3MUeCKX METO/IOB, HCIONB3YS OMHMCAHHE WCCICIOBAHUS, BBIICIATDH
IpPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOpPsIKA
NPOBEACHUSI  UCCIEAOBaHUA, JelaTh  BBIBOJAbI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJEHUN U OIBITOB;

NPOBOAUTH OMNBITBI 1O HAOTIOAEHUI0 (PU3NYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHUE BTOpPOro 3akoHa HpioTOHa, 3aKoHa
COXpPaHEHMSI HHEPIrHM, 3aBUCUMOCTb IEpHOJia KOJIEOAHUN NPYKUHHOTO
MasiTHUKAa OT MAaccChl Irpy3a M >KECTKOCTU MPYKUHbI U HE3aBUCUMOCTb OT



aMILTUTYAbl MaJIbIX KOJI€OaHUH, MPAMOJIMHEMHOE PacIPOCTPAHEHHE CBETA,
pa3ioxeHne Oeloro cBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHHWsI MpeaMeTa B CcoOMparomieit
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTaHOBKY H3  HM30BITOYHOro Habopa
0o0Opy/OBaHUS, ONHUCHIBATH XOJ  OMbITA W  €ro  Pe3yJbTaThl,
dbopMyITHUpPOBaTH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, OMpenesss
CpelHee 3HayeHHe Uu3MepAeMON BeJUYMHbI ((POKYCHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbpHOro nMpudopa);

NPOBOJIUTh HCCJIENOBAaHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
UCTIOJh30BAaHUEM TPSMBIX W3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHHU
NpU PaBHOYCKOPEHHOM [BMKCHHHM O€3 HA4YalbHOW CKOpPOCTH, IEpHOJa
KOJIeOaHMI MaTeMaTHYECKOTO MasTHHKA OT JUTMHBI HHUTH, 3aBUCUMOCTH
yriia OTpaXEHHs CBETa OT yIja TaJeHUs W yIJia MpelOMIICHUS OT yriia
NaJeHus): IUJIAaHUPOBATh HCCIICOBAHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBATh pPE3yJabTaThl TOJYYCHHOH 3aBUCHUMOCTH
bU3UYeCKUX BEIMYMH B BHUAC TaOIUIl M IpadUKOB, J€JIaTh BBIBOABI IO
pe3ysbTaTaM HCCIIeIOBAHUS;

IPOBOAUTh KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BEIUYUH (CpemHsis
CKOPOCTb M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOrO TMaJIeHHs, XECTKOCTh MPYXKHUHBI, KOIPOUIUEHT
TPEHHsI CKOJIBKEHHs, MEXaHuueckas paboTa W MOIIHOCTh, 4YacToTa U
nepuoj; KoysieOaHWW MaTeMaTUYeCcKOro H MPY>KUHHOTO MAasTHUKOB,
ONTHYECKass Cuja CcoOWparoeld JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY HU
BBITIONHATh U3MEPEHUs, CIEAys MPEIIOKCHHOW MHCTPYKIIUH, BBIYUCTSATH
3HAUEHWE BEIMYMHBI U aHATM3UPOBATH MOJYYCHHBIC PE3YIbTATHI C YUETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHU;

coOmI01aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH TIPH paboTe ¢ J1abopaTOpHBIM
o0opyT0BaHUEM;

paznu4aTh OCHOBHBIC TPU3HAKKA W3YYEHHBIX (U3UYECKUX MOJENCH:
MaTepHaibHasi TOYKa, aOCONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHAas MOJETh aToMa, HYKJIOHHas
MOJICNIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh TMPUHIANBI  JCHCTBUS W3YYCHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOPOM HA WX OMHCaHUSA (B TOM YHCIE:
CIIUZOMETpP, JATYNKH TOJOKEHUS, PACCTOSHUS W YCKOPECHHS, paKeTa,



9XO0JOT, OYKH, Mepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJbI,
CHEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3Yys 3HAHUSA O
CBOMCTBaxX (PU3MYECKUX SBICHUH M  HEOOXOAuUMBIE (pU3MYeCcKue
3aKOHOMEPHOCTH;

UCTIOJh30BaTh CXEMBI U CXEMAaTHUYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
Opyd peUIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/lad, ONTHYECKHUE CXEMBI s
IIOCTPOEHUS N300pakKEHUH B INIOCKOM 3€pKajie U coOuparolei JI1H3E;
NPUBOANTh  TpPHUMEpPHl  (HaXOAWTH WHQPOPMAIMIO O  TIpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MYECKUX 3HAHWH B IMOBCEIHEBHOU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ nMpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JI0POBbSI U COONIOJCHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOLIEeH cpene;

OCYIIECTBIATh TOWCK HWHpOpMauu (U3NISCKOTO COACPXKAHHUS B
WNuTepnere, caMocTOsITENbHO (OPMYIUPYS MOUCKOBBIN 3aMpOC, HaXOIUTh
NyTU ONpeneNieHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUH ¥ IOTIOJTHATEIHHBIX HCTOYHUKOB;

UCTIOJIh30BaTh TIPU BBIMTOJIHEHUU YUEOHBIX 3aJlaHUH HAYyYHO-TIOMYJISPHYIO
auTepatypy  (pu3MuUeckoro - coaep:KaHMs, CIPABOYHBIE  MaTepHallbl,
pecypebl cetu VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3zoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CUCTEMBI B IpYIYI0;
CO3/1aBaTh COOCTBEHHbIE NMUCbMEHHbBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
UHpOpMAIMM U3 HECKOIBKUX HCTOYHUKOB (PHU3MUECKOTO COJEpIKaHus,
MyOJIMYHO MPEACTABIATh PE3YJbTAaThl MPOEKTHON UJIM UCCIIEI0BATENbCKON
JESTeNbHOCTH, MpPU 3TOM TIPaMOTHO  HCIOJNb30BATh  HU3YYEHHBIN
HNOHATUMHBIA amnmapar HU3y4aemoro paszesia (pU3MKH U COINpPOBOXKJIATh
BBICTYIUIEHUE IMpe3eHTaluue ¢ Y4€ToM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pazgen 1.Mexanuyeckue siBJIeHUS
11 MexaHn4eCcKOe IBMKECHHUE U CTIOCOOBI €T0 10 1 bu6moreka [IOK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsauMmonelicTBue Tem 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXpPaHEHUSI 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2.Mexannueckue KoJIe0AHUSA U BOJHEI
bu6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
bub6 K
2.2 MexaHn4yecKue BOJIHBL. 3BYK 8 1 3 nonmorexa 1O
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Paznen 3.2eKTpoMariuTHOE 10J1e U 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6




Pa3gen 4.CBeToBbIe AABJICHUA

4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA 6 2 bubmorexa LOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
b K
4.3 Paznosxenue Genoro ceeta B CEKTP 3 2 nommorera 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nena 5. KBaHnToBbI€e IBJICHUS
5.1 Hcnyckanue u morJIoneHne CBETa aTOMOM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
5.2 Ctpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 7 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6.I1oBTOPHUTEIbHO0-0000 1AM A MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoka Bcero Kontpobuvie | Hpaxrireckie fl[:;:eﬂﬂﬂ :g:aI;ZE:Tenbﬂble
padoThI padoTsbI pecypest

| MexaHndeckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAaHUYCCKOTO JIBVKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE TpsIMONIMHEHOE | bubnuoreka [JOK
IBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOJIMHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHEeNHOE PaBHOYCKOPEHHOE | bubnunoreka [JOK
JIBHOKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JABH>KEHUSI. 1
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnunorexa [JOK
PaBHOYCKOPEHHOM IBIXKEHHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTh"

2 CBoOoHoe nagenue Tei. OnbIThI |

Tanmunes




PaBHOMEpHOE IBUKEHHUE 110
okpyxHocTu. Ilepron u yacrora

bubmuoreka [JOK

TpeHus"

? oOpaienus. JInHeliHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTHU
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepseiit 3ak0oH HeroToHa. Bexrop bubnnorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnnorexa [JOK
PaBHozelicTByIOImas cuita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [JOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [IOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cua
YOPYTOCTHY
7 JlabopaTtopHas pabora «OnpeneneHue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
13 Citna Tpenns bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
KO3 PUIIMEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. CII[/IJ'Ia ynpyroctu. Cuna bubmorexa LIOK

https://m.edsoo.ru/ff0afb8e




Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuoreka [JOK
22 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
https://m.edsoo.ru/ff0af044
TTaJICHUS
VYpoxk-koupepenuus "JIBkeHne Tel
23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenne 3agau mo teme "Cuna
bubmmoreka [IOK
24 TSKECTU U 3aKOH BCEMHPHOTO
" https://m.edsoo.ru/ff0af5{8
TSATOTCHUS
)5 [TepBast kocMUUecKasi CKOPOCTb. bu6moreka [IOK
HeBecomocTts u eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.
AOCOTIOTHO TBEPIOE TEIIO.
N bubnuorexa [JOK
26 PaBHOBecue TBEpaOTO TENa ¢
. o https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCcHe MaTepuaIbHON TOUYKH.
AOGCOIFOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIllCHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenue 3agau no reme "MomeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOUM paboTe MO
" bubnunorexa [JOK
29 Teme "MexaHn4decKoe IBUKEHHUE.
. " https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
30 KonTposnpHas paboTa o teme bubnuoreka [IOK

"MexaHN4eCKOE IBUKECHUE.

https://m.edsoo.ru/ff0b06ec




B3aumonetictue Tea"

Nmnynsc Tena. Umnynse cuisl. 3aKoH

bubmmoreka [{OK

31 COXpAHCHI HMHyﬂBCf - Yupyroe n https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3auMo/IeHCTBHE
0 Pemenne 3agaq mo reme "3akoH bubmmoreka [IOK
COXpaHEHUs UMIysbca" https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepennus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIITHOCTh hitps+//m.edsoo.ru/fi0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bu6moreka [IOK
YIPYIrOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS MTPU
PaBHOMEPHOM JBUKEHUU TeEJIA 110
TOPU30HTAIIBHON TOBEPXHOCTU»
17 CBs13b DHEPTUU U pabOTHI.
[loreHunanpHas sHEprus
18 Kunernueckas sueprus. Teopema o bubnunoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaroiue KoneOaHus. bubnunoreka [JOK

BrinyxieHHble konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0




43

MareMaTHyecKuii U NpyKUHHBINA
MAasITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTh
MeproJIa KOJICOAHH OT KECTKOCTH
IIPY>XKUHBL ¥ MAcCEL Ipy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOThI U IEpUOAA KoJieOaHu
MPYKUHHOTO MasSTHHKA

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KOJIeOaHM
rpys3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TIOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenus "MexaHnuecKue
BOJIHBI B TBEPJIOM TeEJI€.
CeiicMuuecKre BOJHBI"

50

3Byk. PacmipoctpaHenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u

bu6mmoreka [JOK




nH(Pa3BYK B IPUPOJIC U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroToBka K KOHTPOJILHOU pabOTE MO

bubmmoreka [{OK

54 Teme "3aKOHbI COXPaHEHHUSI.
" https://m.edsoo.ru/ff0b25{0
MexaHnueckue KojaeOaHus ¥ BOJTHBI
KonTtposnsHas paboTa o teme
55 "3akoHbI coXpaHeHus1. MexaHuueckue
KoJieOaHusl U BOJTHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOICTBA AIIEKTPOMAarHUTHBIX BOJH
Ypok-konpepennus "lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonp30BaHue 37IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JUUISI COTOBOM cBsA3H"
Ypok-uccnenoanue "N3yuenne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agau Ha onpeneneHue
60 YacTOTHI U JUIMHBI DJIEKTPOMAarHUTHOU
BOJIHBI
DNeKTpOMarHuTHas Ipupoja CBeTa.
. bubnuoreka [JOK
61 CkopocTtb cBeta. BonHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
CBETa
Hctounuku ceta. [IpsamonnnHeitnoe
bubnuoreka [JOK
62 pacnpocTpaHeHHEe CBETa. 3aTMEHUS
https://m.edsoo.ru/ffOb3658
Connua n JIynst
63 3aKoH OTpakKeHUs CBETa. 3epKaia. bubnunoreka [JOK

Pemenne 3amaq Ha MMPUMCHCHUC

https://m.edsoo.ru/ff0b38c4




3aKOHa OTPAXKCHUSA CBCTA

[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

64
IIPEIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAYKEHUE CBETA.
bubmmorexa [{OK
65 Hcnonp3oBaHue NOJIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBUCHUMOCTH yTJIa MPETOMIICHUS
CBETOBOTO JIy4ya OT yIJia MajJieHus Ha
rpanuie "Bo3ayx-cTekio""
VYpoxk-koupepennus "Hcnons3oBanue
67 TOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [IOK
68 JInn3el. OnTuyeckas cusa JIMH3BI
https://m.edsoo.ru/ffOb3f2c
. bubnuoreka [IOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlabopaTtopHas padora "Ompeneeaue
PATOpHAA P P . bu6mmoreka [JOK
70 (hOKYCHOTO paccTOSTHUS U ONTHYECKOM
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOLIEH JTHH3BI
71 Ypok-koHpepenuus "OnTuueckue bubnnoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmuoreka [JOK
72 I'ma3 kak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenus "leexTs
3penus. Kak coxpanurts 3peHue"
74 Paznoxxenue 6enoro cBeTa B CIEKT). bubnmnoreka [JOK

OnreiTel HeroTona. Croxenue

https://m.edsoo.ru/ff0cOf4c




CIIEKTpaJIbHBIX LIBETOB. J(ucnepcus
CBETa

Jlaboparopras pabota "OnbITE IO
Pa30KEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

75 BOCTIPUSATHIO IIBETA IPEIMETOB MPH UX bubmmorexa [TOK
P 1 pel P https://m.edsoo.ru/ff0cOe2a
HaOJI0ICHUH Yepe3 [BETOBEIC
¢unbTpe"
VYpok-npaktukym "BonHoBbIE
76 CBOICTBa CBeTa: JUCIEpPCHs,
uHTepdepeHus u nudpaxus"
77 Omnbiter Pesepdopna u mianerapHast bubmuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue v NOIIOLMIEHNE CBETA
. bu6mmoreka [IOK
79 atomoM. KBauTsbl. JInHeluaTeie
https://m.edsoo.ru/ff0c144c
CIEKTPBI
20 VYpoxk-npaktukym "HabGmonenune bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykiionnas bubnnoreka [JOK
MOJEeIb https://m.edsoo.ru/ffOc18ac
23 PannoaktuBHbIE ITpeBpalleHus. bubnnoreka [JOK
N30TOoTEI https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mmo teme: bu6mmoreka [JOK
"PannoaktuBHBIE peBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nomypacnana
86 Ypok-koHpepenus "PagroakTuBHbIe bubnunoreka [JOK




W3JIy4eHHS B IPUPOJIE, MEAUIIMHE,
TeXHUKE"

https://m.edsoo.ru/ff0c2126

87

SAnepubie peakuu. 3aKOHBI
COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOTO
qucel

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBI3u aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amgau mo reme "Anepueie
peakuun"

90

Peakiuu cuHTE3a M IETICHUS SIEP.
Wcrtounuku sHeprun CosHua u 3BE3]1

bu6moreka [IOK
https://m.edsoo.ru/ffO0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaaOaKTUBHBIX U3TyYECHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KounTponbHas paborta no teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBsle siBieHUS"

94

[ToBTOpEHME, 00OOIICHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3aumoaencrBue Tea"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmenue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a]1a4 110

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2572




teme "TeroBblie mporecch”

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
96 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX aABUTaTenei"
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
97 pacyeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ a1meKkTpoycTaHOBOK
[ToBTOpEHue, 06001IEeHNE.
bubmmoreka [{OK
98 JlabopaTopHbie pabOThI 1O KypCy 1 1
" " https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBJICHUS
[ToBTOpenue, o6o6menue. Paborta ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o606menue. Paborta ¢
" bubmuorexa [JOK
100 Texctamu 1o Teme "Konebanusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Paborta ¢
" bubnuoreka [JOK
101 TekcTaMu 110 TeMe "CBeToBbBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekctaMu 110 TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TIPOTPAMME




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmMmsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE M3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIoIlleM MHUpEe, B TOM uucie (uU3NYecKue SIBICHUS B MPUPOJIE,
MIPU TOM IEPEBOJAUTH MPAKTUYECKYIO 3aady B Y4eOHYIO, BBIICNATH

CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUECKUX SBIICHUI

1.4

OTIMCHIBATh WM3YYCHHBIC CBOWCTBA Tel W (PU3UYCCKHE SBIICHUS,
UCTONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINMUCAHWU MPABUIBHO
TPaKTOBaTh  (PU3MUYECKHWIA  CMBICT  HWCHOJB3YEeMBIX  BEJIHYHH,
0003HaYCHHS U CAUHUIIBI (PU3UUECKUX BETUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIMYUHY C JAPYIrHMH
BEIIMYMHAMHU, CTPOUTH  TpadUKH  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (1)I/I3I/I‘ICCKI/I€ SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

O00BACHATH (I)I/ISI/I‘ICCKI/IC IMponeCChbl U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC chyauHﬁ MMPAKTUKO-OPHUCHTUPOBAHHOT'O XapakTepa:
BBIABJIATD IPUYUMHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00BsACHEHHE U3 2
— 3 JIOTMYECKHUX IIaroB C IIOMOIIIBIO 2 -3 HN3YYCHHBIX CBOMCTBA

(I)I/ISI/ILIGCKI/IX HBHCHHﬁ, (I)I/BI/I‘IGCKI/IX 3daKOHa HJIM 3aKOHOMEPHOCTHU

1.7

pemath pacuéTHblE 3a7ay (OMHMparoIIuecss Ha cuctemy u3 2 — 3
YpaBHEHMI), MHCIOIb3ysd 3aKOHbl U  (OPMYJBI, CBS3bIBAIOLINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 33/1a4d

3aIllMCBIBATL  KPATKOC  YCIIOBHUC, BBIABIIATHL HCAOCTAIOIIHWEC UJIHU




M30BITOYHBIC JJAHHBIC, BEIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE
JUISL pelIeHUusi, MPOBOIUTH PACUYEThl M OLIEHUBATH PEATUCTHYHOCTH

MOJIy4EeHHOTO 3HaUCHHsI (PU3NYECKON BEIINUMHBI

1.8

pacrio3HaBaTth NIpOOJIEMBI, KOTOPbIE MOKHO PpELIUTh IPU IOMOIIU
(bM3UYECKUX METOZOB, MCHOJIb3Ys ONMMCAHUE HCCIIEIOBAHUS, BBIICIATD
IIPOBEPSIEMOE TMPEATIONIOKEHAE, OLICHUBAaTh IPABHIBHOCTh IOPSAKA
IIPOBEACHUSI MCCIENOBaHUs, Jenarb BbIBOABI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHUI U OTIBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUYECKUX SIBICHUNA WITH
(GHU3MUECKUX CBOWMCTB TEN: CAMOCTOSITEIBHO COOMpaTh YCTAaHOBKY M3
n30bITOYHOTO Habopa 000pYAOBaHMSA, ONMUCHIBATH XOJI ONBITA U €rO

pe3ynbTaThl, GOPMYINPOBATh BHIBObI

1.10

MPOBOJUTh TPU HEOOXOJIUMOCTH CEpUI0 TMPSAMBIX H3MEpEHUil,
ompenensis CpenHee 3HaueHUE H3MepsieMor BeauduHbl ((POKyCcHOE
paccTosiHue COOMpArOIIe JHMH3BI), 0OOCHOBBIBATH BBHIOOP crocoOa

nu3MepeHus (U3MEpUTEIHLHOTO prudopa)

1.11

MPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEIUYUH C
WCIOJIb30BAHMEM TPSAMBIX M3MEPEHHUH: IJIAaHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (UKCUpPOBaTh pPE3ylIbTaThl
MOJIyY€HHOU 3aBHUCHUMOCTH (PU3MUECKUX BEIUMYMH B BHJAE TaOIHUIU

l"pa(bI/IKOB, ACJIaTh BBIBOJBI 110 pE3YJIbTaTaM UCCICIOBAHUA

1.12

OPOBOJAUTH  KOCBEHHbIE  HM3MEpPEHHs]  (PU3UYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY
U BBIIOJIHATH M3MEpPEHUs, Cilenys MpeIIoKeHHON WHCTPYKIIHH,
BBIUMCIIATh 3HAYEHHE BEIUYMHBI M aHAJIU3UPOBATH MOJIyYCHHbBIE

PE3YyJIbTAThI C y‘IéTOM SaﬂaHHOﬁ MOrpCuIHOCTH I/ISMepeHI/Iﬁ

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

pa3in4aTb OCHOBHBIC IMPU3HAKU HU3YUCHHBIX (I)I/ISI/I‘ICCKI/IX MOJICICH:
MaTcepHraJibHad TOYKa, a0COJIFOTHO TBépI[O@ TECJIO, TOYEYHBIM HCTOYHHUK
CBCT4, JIY4Y, TOHKAd JIMH34, IIJIAHCTAPpHAdA MOICJb aTOMa, HYKJIIOHHAasd

MOJCJIb aTOMHOT'O AApa

1.15

XapaKTCpU30BaTb MNPUHIHUIIBI JeNCTBUA N3YYCHHBIX HpI/I60pOB u
TCXHHUYCCKHNX YCTpOﬁCTB C OHOpOfI Ha HUX OIKMCaHU:A, HUCIOJIb3yd

3HaHHUSA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUH U HeO6XO,Z[I/IMLIe




¢bu3nveckrue 3aKOHOMEPHOCTH

1.16

HCIIOJb30BATh CXEMbl WM  CXEMAaTUYHbIE PUCYHKHM H3Y4YCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npuboOpoB u
TE€XHOJIOIMYECKUX IPOLECCOB IPHU PEUICHUH Y4EOHO-IPAKTHUUECKUX
3a/1a4, ONTHUYECKUE CXEMBI Ul OCTPOEHUS U300pakeHUN B IJIOCKOM

3epKajiec U COOMpAIOIIeH JINH3E

1.17

OPUBOAUTH TPUMEPHl (HAXOIUTh HWH(OpMALMIO O MpUMEpax)
MPaKTUYECKOrO UCMOIb30BaHUs (PU3MUECKUX 3HAHUHN B TIOBCEIHEBHOM
KU3HU JJig  oOecrieueHus O€30MacHOCTH TpH  OOpalleHuH C
nprudopaMu U TEXHUYECKUMH yCTPOMCTBaAMU, COXPAaHEHHS 3/10pPOBbsS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 TIOBE/IEHUS B OKpY Karollel cpeze

OCYIIECTBIISITh TOUCK MHGOPMAINH (PU3NUECKOTO COJIEPIKAHUS B CETH
HNutepuer, camocrosiTenbHO (GOPMYIHPYST TOWCKOBBIM  3ampoc,
HAXOOUTh IyTH  ONPENENICHHS  JIOCTOBEPHOCTH  IMOJYYEHHOU
nHpOpMAIUM HA OCHOBE HMMEIONINXCS 3HAHUN W JIOTIOJTHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh MPU  BBINOJHEHUH Y4YEOHBIX 3aJaHUNA  HAay4HO-
MONYJISIPHYIO JIUTEpaTypy (PU3MUEecKOro cojepiaHus, CIpPaBOUYHbIE
Marepuanbl, pecypchl cetu WHTepHer; BianeTs  npuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, IMpeoOpa3zoBaHusi WHGOPMALUK U3 OJHOM

3HAKOBOW CHUCTEMBI B APYT'YIO

1.20

co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHSA Ha
OCHOBE HH(MOpPMAalMU M3 HECKOJIbKHX HCTOYHHKOB (PU3NYECKOTO
COJIep)KaHus, MyOIUYHO MPEJCTABISATh Pe3yIbTaThl MPOEKTHOM WM
UCCIIEJIOBATENIbCKOM  JEATeNbHOCTH, TpU  ITOM  IPAMOTHO
UCIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN alapar u3y4aeMoro passielna
(UMK U COMPOBOXJAATh BBICTYIJICHHE Mpe3eHTalued ¢ yd4éToM

0COOEHHOCTEN AyJUTOpHUH CBEPCTHUKOB

1.21

IIPpHU BBIIIOJIHCHUH y‘IC6HLIX IIPOCKTOB U I/ICCJ'ICI[OBB.HI/Iﬁ (1)1/131/1%(:1(1/1)(
IIpOLeCCOB pacupeaCiIATb 0053aHHOCTH B rpymnmnec B COOTBCTCTBUHU C
INOCTAaBJICHHBIMHK  3aJad4aMH, CJICIUTh 3a BbBIIIOJHCHUCM IIJIaHA
JIeCTBUI n KOPPCKTUPOBATH €ro, aJICKBAaTHO OLICHUBAThb
COOCTBEHHBIM BKJIad B  JCATCIBHOCTHL TI'PYIIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOC B3aHMOHCﬁCTBHC, IMPOSBJIAA TOTOBHOCTB

paspemiats KOHQIHKTHI







IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KJIIACC
Kon
Konx snementa [IpoBepsieMble 3JIEMEHTHI COIEpKaHUS
pazzena
MEXAHUYECKHUE SBJIEHUA

MexaHnuueckoe JABWKEHME. MarepuanbHas TOYKA.

8.1 Cucrema orcuéra

8.2 OTHOCUTEHFHOCTh MEXaHUYECKOTO JIBIKCHUSI

8.3 PaBHOMEpHOE NPSIMOTMHENHOE IBUKEHUE
###Par#Ht#HepaBHOMepHOE MPSAMOJIMHENHOE ABUKEHUE.

8.4 Cpennsis W MIHOBEHHas CKOpPOCTb Tela  IIpH
HEPABHOMEPHOM JIBUKEHUU
VYckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE

8.3 JIBIDKCHHE

8.6 #H##Par###CBo00 1O nanenne. OnbITe! [ anmnes
###Par###PaBHOMEpPHOE [IBM)KEHHUE M0 OKPYKHOCTH.

8.7 [lepmonx m yactora oOpamieHus. JluHeliHas u yrioBas
ckopoctH. LleHTpocTpeMHuTenbHOE YCKOPEHHE

8 8.8 IlepBb1ii 3akoH HproTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tpetuii 3akoH HeroTOoHa

8.11 #H##Par### [puHUUI Cyneprno3uiuu CUII

8.12 Cuna ynpyrocru. 3akoH ['yka
##H#Par###Cuna TpeHHUs: CWJla TPEHUS CKOJBKEHMUS,

513 CHUJIa TPEHHUSI TTOKOS, IPYTHE BUJIbI TPEHHUS
##H#Par###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOIO

.19 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MajeHUs
JBuwxenne tmaHer  Bokpyr  Comnua.  Ilepsas

815 KocMuYeckasi ckopocTb. HeBecomMocTs U neperpysku
PaBHOBecue MaTepranbHOM TOUKH. AOGCOJIIOTHO TBEPIOE

8.16 oo

8.17 ###Par##PaBHoBecre TBEPAOTO Tela C 3aKPEIIEHHON




OCbI0 BpameHus. MomeHT cuisl. LeHTp TsbxecTn

8.18

HNmnynec tena. M3menenne umiyibca. IMmynsc cuiibt

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#H#HHPar###PeakTUBHOE OBIDKEHUE

8.21

Mexannueckasi paboTa ¥ MOIIIHOCTb

8.22

Pabora cun Tsxkectu, ynpyroctu, TpeHus. CBs3b

SHEPrUH U paboThI

8.23

HOTGHHI/IaHI)HaSI OHEPTrusi TEI1a, IoaAHATOTO Hazg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToreHnmanpHass SHEPTHs CKATON NPYKUHBI

8.25

###Par###Kunetnueckass  s"eprusa.  Teopema o

KMHETHYECKOUN SHEPIUH

8.26

###Par#H##3aKkoH coXpaHEeHUSs! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpenenenue CpemHe CKOPOCTH CKOJIBKEHHs Opycka
WIM JBWKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tela MPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM IMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HaYaJIbHON CKOPOCTH.
[IpoBepka THUMOTE3bl: €CIM MPH PABHOYCKOPEHHOM
JIBUKEHUM 0O€3 HayaJllbHOM CKOpPOCTHU IMYTH OTHOCATCS
KaKk psJ  HEYETHBIX 4YHCeN, TO COOTBETCTBYIOLIHE
MPOMEXYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHHS CKOJIbKEHUS
OT CWUJIBl HOpMallbHOrO jAaBieHus. OmnpeneneHue
koddduueHTa TpeHus ckolmkeHus. OmnpenencHue
KECTKOCTH TpyXKuHBL. OmnpeneneHue padOTHl CHUIIBI
TPEHUsT TpU PABHOMEPHOM JIBIDKEHHM Tela IO
TOPU30HTAIHONW MNoBepxHOCTU. OmnpeneneHue padoThI
CWJIBI  YOPYrOCTM  TpU  TOIBEME  Ipy3a C
UCIIOJIb30BAHUEM  HEMOABW)KHOTO M IOJABHYKHOTO

OJIOKOB

8.28

du3znyeckue SBICHUS B npupoac: MmpujirnBbl U OTIIUBELIL,




JABMOKCHUC IIJIAHCT ConHeuHoi CHUCTCMbI, PCAKTHBHOC

ABWIKCHUC )KUBBIX OPraHu3MOB

8.29

TexHuyeckue  yCTpOWCTBA:  CIHMAOMETDP, JATYUKH

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

9.1

KonebarenbHoe npukenue. OCHOBHbIE XapaKTEPUCTUKU

KOJIeOaHMI: IEPHUO/I, YaCTOTA, aMIUTUTYAA

9.2

Maremarnueckuit 51 NIPYXKUHHBIN MAasITHUKH.

[IpeBparenue sHEpPrun NMpu KoJaedaTeTbHOM JBUKECHUN

9.3

3aryxaromuue KojeOaHus. BbulHyX7eHHbIE KoseOaHUS.

Pe3onanc

9.4

Mexanndeckue BoJHBLI. CBONMCTBAa MEXaHWMYECKHUX BOJIH.
IIpomonbHBIE W MONEepedHble BOJHBI. J[JIMHA BOJHBI U
CKOPOCTb €€ pacnpocTpaHeHuss. MeXaHn4eCKre BOJIHBI B

TBEPAOM TeJle, CEICMUYECKUE BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpa’keHUE 3ByKa

9.6

NHuppa3Byk u yapTpa3Byk

9.7

[IpakTrueckue pabOTHI:

OmnpeneneHnne 4YacTOTBl W TepUoja  KoJeOaHMA
MaTEeMaTHYECKOr0 MasiTHHKA.

OnpeneneHne 4YacTOThl W TepUoJa  KoJeOaHMA
MPYKHUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH  TIEpHOJia  KoJeOaHMA
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HHUTH.
HccnenoBanne 3aBUCMMOCTH  TEpHOJia  KOJeOaHMMA
OPYKHHHOTO MasiTHUKa OT Macchl rpys3a. lIpoBepka
HE3aBUCHMOCTHU repuo/ia KoJIeOaHMHi rpysa,
MOJIBEIEHHOTO K HHUTH, OT MAacChl Ipy3a M >KECTKOCTH

npyxuHsbl. I3mepenue yckopeHus cBoOOIHOTO HaeHUs

9.8

dusznyeckue SBJICHUS B npupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHUC, celicMUYEeCKue BOJIHBI,

OyHaMHu, 3X0

9.9

Texauueckue YCTpOﬁCTBaZ 9X0JI0OT, HCIIOJb30BaHUC

yIAbTPa3ByKa B ObITY U TEXHUKE




OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEKTPOMAarHUTHOE T0JI€. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJH
10.3 OnexkTpoMarHuTHasi npupoja cera. CKOpPOCTh CBeTa.
' BouiHOBBIE CBOMCTBA CBETA
10 [IpakTueckue pabOThI:
104 N3ydyeHne CBONCTB  DJIEKTPOMATHUTHBIX BOJH C
MOMOIIIBI0 MOOMIILHOTO TenedoHa
®dusnyeckue SBIEHUS B MpHUPOJAE: OHUOIOTHYECKOE
10.5 neiicTBue BHJIUMOTO, yAbTpa(UOIETOBOTO U
PEHTIE€HOBCKOIO U3ITy4eHHI
10.6 TexHnueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBas mozaensb cBera. ICTOUHMKH cBETa
11.2 [IpsamonnHeHOE paclipoCTpaHEHHE CBETA
113 Ortpaxenue ceta. [mockoe 3epkano. 3aKoH OTpakKeHUs
' cBeTa
114 [Ipenomnenue cBera. 3aKOH TMPEIOMIICHUS CBETa.
' [TosiHOE BHYTpEHHEE OTpakeHHE CBETa
11.5 JIunza. Xox ydel B JIMH3E
116 OnTuueckast cuctema (oToamnmapara, MUKPOCKONa U
11 ' TeJecKona
117 I'maz kak onrtuueckas cucrema. brauzopykocts u
' JAIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpaIbHBIX 1IBETOB. [lucnepcus cBeTa
[IpakTyeckue paboOTHI:
#H##Par###ccaenoBanue 3aBUCHUMOCTH yria
119 OTPa)KEHMsI CBETOBOTO JIy4ya OT yIJla MaJcHHUs.

###Par###113ydeHue  XapakTepUCTUK  M300paKeHHs
IIpeaMeTa B INIOCKOM 3€pKalle.

#H##Par###ccaenoBanue 3aBUCHUMOCTH yria




IpPEJIOMIICHUSI CBETOBOTO JIyda OT Yrja MaJeHHus Ha
TPaHUIIE «BO3IyX — CTEKIION.

###Par#t#lonyuenne M300paXeHUH C  MOMOIIBIO
COOMPAIOIIIEH JIUH3HI.

###Par#Ht#Onpenencaue (HOKYCHOTO pAaCCTOSHUS H
OTITUYECKOH CHIIBI COOMPATOIIEH JTMH3HI.
#H#HPar###OnbITEI 10 pa3NoXKEeHUIO Oeloro CBeTa B
CIIEKTP.

###Par#H##OnbITBl 10 BOCHPUATHIO I[BETA IMPEAMETOB

pU UX HAOIOAEHNHU Yepe3 LIBETOBbIE (PUIIBTPHI

duszndeckue SBICHHUS B npupoac: 3aTMCHUA COHHHa n

11.10 JlyHbl, 11B€Ta TEI, ONTUYECKHE SBJICHHUS B aTtMocdepe
(BeT HEOa, pedpakius, pamayra, MUPax)

11 TexHnueckue YCTpOWCTBA:! OYKH, IIEPUCKOII,

' dboToanmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBGIE SABJIEHUA

121 Onbitel Pesepdopaa u mmaHerapHass MOJENb aToMma.
' Monens atoma bopa

122 HcnyckaHne M TOMNIOLIEHHWE CBeTa aroMoM. KBaHTHI.
' JIuHeityaThie CIEKTPhI

12.3 PamnoaktuBHOCTh. Asb(ha, OeTa- ¥ raMMa-u3TydeHUs

124 Crpoenue artomHoro snpa. HykioHHas Mozenb
' aTOMHOTO siapa. M30TOmbI

125 PannoaktuBHble npeBpaiienus. [lepumon mnosypacnana

12 ' ATOMHBIX SIJIEP

126 SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MacCOBOTO YUCEI

12.7 DHeprus CBsI3U aTOMHBIX sifiep. CBs3b MacChl U SHEPTUU

128 Peakuuu cuntesa u nenenus anep. IcTouHUKU 3HEPTUU
. ConHua u 3B€311

12.9 Snepnas sHepretuka. JleWicTBMe  paJMOaKTUBHBIX
. M3JIy4€HHI Ha )KUBbIE OPTaHU3MBI

[IpakTnueckue pabOTHI:
12.10

Ha6J'IIOIlCHI/Ie CIUIOIIHBIX MU JIMHEHYaTBhIX CIICKTPOB




U3ITY4YEHUSI.
HccnenoBanue TpeKoB: M3MEpEHHE SHEPTHM YaCTULIBI
10 TOPMO3HOMY ITyTH (110 (hoToTpadusim).

W3mepenune paaroakTHBHOTO (oHA

®dusnyeckue SABICHUS B IPUPOJAE: €CTECTBEHHBIN

pPaauOaKTUBHBIN ¢om, KOCMHMYECKHUE Iy4H,
12.11 paavOaKTUBHOE M3JIYYEHHE NPUPOIHBIX MHUHEPAIOB,
JICCTBHE DPAJMOAKTUBHBIX M3JIy4CHUH Ha OpPraHu3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOTI,

WHJVBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TO03HAaBAEMOCTH SIBJICHUM NPUPOJBI, O POJM HKCHEPUMEHTa B
¢uzuke, o cucreMooOpasyrouell poau (U3UKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHWM M WX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIETO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEIIECTBA, O (U3UYECKON CYIIHOCTH SIBICHUIN TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHHS [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIIEeM MHUpPE, BBIJACISAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCHICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaTb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOIO TIIO3HAHHUS C YYETOM
coOnrofeHns mpaBuil 0€30MacHOTO TpyJAa: HaOmroaeHue (U3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YyNIbTaThl, (POPMYITUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHHUH (PU3MUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU ITOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOKHBIX  OKCICPUMEHTAIBHBIX  HCCIICIOBAHUM;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIUI] U
rpaMKOB, YYUTHIBATh MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0BaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BICHEHUS (PU3UIECKUX MPOIIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHUsl (PU3MYeCcKOl BETUUYMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3HUECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TIPUMEHEHHsI JOCTIKCHHIA (U3UKH W TEXHOJIOTHUH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHMBATh JOCTOBEPHOCTH
MOJy4eHHOU wuH(OpMalMu Ha OCHOBE HWMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeHeN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 (1) =x, +ut
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSI TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMENIeHus, MyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
£
-Sx(f} =1'.|;|: * f_lﬂx * e
i
@opMynbl Uil MPOEKUHUHM MEPEMELIEHUs, MPOEKUHUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JIBUKEHUU:
2
1.4 s.(D=uyy,-t+a,- 5
U_\'('f) =Up, T, 1,
a. (r)=canst,
UEIL - UIIL zzaxsx
I'paduky 3aBUCHMOCTH OT BpEMEHHM Ui TMPOEKIUH YCKOPEHUs, MPOEKIUH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHEHOM JABHKEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHue I[eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyrna i BBIYUCIEHUS YCKOPEHUS:
2
a. — v
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BenuuuHa. ClI0KeHrue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-da
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 _Fl—g_
12 Tpenue nokosi U TpeHUe CKONbKEeHUs. DopMyIia i1 BBIYUCIECHUS MOJTYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

Hedopmanust Tema. Ympyrue u Heynpyrue aeopmanuu. 3akoH yIpyroi
nedopmaruu (3akoH ['yka):

LI13| F=f.Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHHUS:
my -1,
F=G. 1 _2
R
1.14 Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
dopmyna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mnanet Bokpyr Cosnna. [lepBas kocMudeckass CKOpOCTb.
HesecomocTs u nieperpysku
Nmnynec Tena — BekTopHas puznyecKkas BeJIHurHa.
1.15 P=mo
Nmnynec cuctemsl Ten. U3MeneHue umnysnbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCa 7151 3aMKHYTOM CUCTEMBI TEJ:
1.16 D=nyUy -+, =const
PeakTuBHOE ABMKEHUE
Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fscoso
MexaHuyeckasi MOIIIHOCTb:
1.17
vod
St
Kunernueckas u noreHuuanbHas sHeprus. @opmMyiia Ui BBIYUCIEHUS
KMHETUYECKOM dHEPruu:
1.18 2
i
Br= T

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITMAILHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E.+E P

1.19 3aK0oH COXpaHEeHHS MeXaHu4eckoi sHeprun. dopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOM YHEPTUU MPU HATTUIUH CHJIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHUKH.
Peruar. Mowment cunsl: M - FL
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0

1.20
[ToasmxHbIN 1 HeMOABWKHBIN O0510KU. KITJI mpocThIx MeXaHU3MOB,
n= Aumma

Aﬂrpaqecﬂnaz
JlaBiienue TBEpIOTO TENA.
dopmyna s BBIYUCICHUS JaBJICHHS TBEPIOTO Tena:
_F

P= h

101 JaBnenue raza. AtMocdepHoe JaBiacHuUE.

' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.

dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+Dx,

1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM ra3:

1.23

F_jm. =pgv

Ycnopue niapanus Tena. [1lnaBanue CYAOB U BO3QYyXOIIJIABAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

dopmyiia, CBA3BIBAIOLIAS YACTOTY U EPUOJ KOJICOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIEOATEIIFHOM JIBIDKCHUAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

rh=v-T

1.28

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOXPOUIIMEHTa TPEHUS CKOJBXKEHUsS; paOOThl CHUJIbI TPEHHS, CHUJIbI
YIPYrOCTH; CpeAHENH CKOPOCTH JBMXKEHHUs Opycka IO HAKJIOHHOW IIOCKOCTH;
yCKOpeHusi Opycka Npu ABM)KEHHMM 0 HAKIOHHOM IUIOCKOCTH; YacTOThl H
nepuosa KoieOaHMH MaTeMaTHYecKOro MAasTHHKA; 4YacTOThl M IepHoAa
Kosie0aHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIEr0 Ha phlyar;
paboThl CHJIBI YNPYrOCTH NpU MOABEME Ipy3a C IMOMOIIbIO HEHNOJBH)KHOTO
0110Ka; pabOTHI CUJIBI YIPYTOCTH IPU HOABbEME TPy3a C MOMOUIbIO MOABHKHOIO
Onoxa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM cHibl OT 00BEMA MOrpYKEHHOM
YacTH Teja U OT IUIOTHOCTH >KMJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUIIbl TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAJIbHOTO AAaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIbI YIIPYIOCTH, BO3HHUKAIOIIEH B IpPYXHUHE, OT CTEIECHU
neopmanuu MpyKUHBL, YCKOPEHUs: Opycka OT yIjla HaKJIOHA HalpaBJIIOLICH;
nepuosia (4acToThl) KoJeOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; IEpuoa
KOJIEOAHUH MPYKUHHOTO MasTHUKA OT MaccChl Ipy3a M >KECTKOCTU IPYKUHBI,
UCCIIeIOBaHNE HE3aBUCHMOCTH TepHoJa KoleOaHWH HHUTSHOTO MasiTHUKAa OT

MacCChI I'py3a. HpOBepKa YCJIOBUSA PABHOBCCHUS pbIUara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TIPUMEPHl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KHUBOU M HEKUBOI MPUPOJE, NEHCTBUE CUIIBI TPEHHUS B IPUPOLE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHUM3MOB, pblUard B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOrO JaBJICHUS HA >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

13l cooOIIaroIMecss COoCyAbl, YCTPOWCTBO BOJOIPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apEeOMETp, 3XOJIOT,
HCII0JIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KMHETUYECKOM  TEOpUUu  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIEeCTBA.
Kpucrannuueckue u amopdHsie Tena

- JBuxenne dyactuil BemiectBa. CBsI3b  CKOPOCTH  JBMXKEHMSI YacTHUIl C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEeHUE
Harpesanue wu oxmaxzaenue Ten. KomumdectBo  TemnoTel. Y jaenbHas
TEIUIOEMKOCTbD:

2.8
O=cm(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0,+..=0
Hcnapenne n koHueHcauus. M3MeHEeHME BHYTPEHHEH SHEPrUU B IIPOLIECCE

510 WCTapeHuss M KoHAeHcanuu. Kumnenume KuAKOCTH. VYenbHas TemioTa

. napooOpazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUU U KPUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHIPA; KOJIHYECTBA
TEIUIOThI, MOJY4YEHHOTO BOJOW KOMHATHOW TeMmIepaTrypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTsli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTAAHHOIO HAarpeTbiM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJY KOMHAaTHOW
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
pa3IMYHBIX YCIOBUSX; SIBJICHUS TEINIOOOMEHA IPU CMEIIMBAHUM XOJIOJAHOM M

ropsiaeii BOJbI; IpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHbIC
SBJIEHUSI B MPUPOJE, KPUCTAIIBI B NpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalvUIApbl, TPUMEPbl UCIIOJIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TeMIIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATENb BHYTPEHHEIO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

33

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH IJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/lq

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y IETHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S

38 3akon Oma jyis yyacTka snekrpudeckoi nenu:/ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,

3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;:I=1+1; Rzﬁ.

2 2 2

CMmerranablie COeAMHEHUS TTPOBOTHUKOB

3.10 PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:

3.11 O=I"-R-t

312 OnbiT Opcrena. MarHutHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH

313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB

3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM

3.15 Omnbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuuecxue pabomoi
N3mepenne  ANEKTPUYECKOTO  CONPOTUBIEHHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.

3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpbl, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
CONIPOTHUBJICHUA OT IJIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IMOIICPEYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJIA JUIsl CHJIbI 3JIEKTPUYECKOIO TOKAa IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJle, IOJIIPHOE CUSHUE
Texunuueckue ycmpoucmea: O3IIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBarelbHbIE ANIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHE
MIpEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana smekTpoMarHUTHRIX BOJTH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' muH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npudopsl
Ipakxmuueckue pabomol
###PartHt#lI3Mepenre ONTUYECKONH CHIIBI coOuparomniel JMH3bI, (OKYCHOTO
paccTosHUs cobuparoliei JMH3bI (10 CBONCTBY pPaBEHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOTja MpeAMET PacIHoJIOKEeH B JBOMHOM (oKyce), MmoKa3aTels
3.26 MPEJIOMIICHUS CTEKJIA.
###Par###lccnenoBanue cBoiicTBa M300pa)KeHUS, MOIYYEHHOTO C IMOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHULIE «BO3JyX — CTEKIIO»
197 Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1Bera Ted,
' ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHCKom, ¢oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBEBGIE SAABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakuuu anbga-u Oera-




pacriaga

4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Monens atoma

4.3 CocraB aToMHOTO0 siipa. 13010

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHblie peakiuu. 3aKOHBI COXpAaHEHUS 3aPSA0BOT0 M MAaCCOBOTO YHCEIl
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4yd, pPaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JeficTBHE paJMOaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYAJIBHBIM J103UMETpP, KaMepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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