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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHu3alui0 HM3yYeHHUS
(¢u3MKU Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeaeieHre yueOHoro Marepuaia
1o rojam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJaroIuXcs.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJbKY (HU3nMdYecKkue 3aKOHBI JI€KAaT B OCHOBE IPOLECCOB U
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u ¢GU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4d (puU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMPEIIONiaracT OBJIAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTAMHM, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAY4YHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OLEHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BaTh  HAYy4YHBIE
JIOKa3aTeIbCTBA JIJISl ITOJYUYEHHUS BBIBOIOB.

Henu wu3yueHus (U3MKK Ha YpPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®DPusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00111€00pa30BaTENIbHbIE IMPOTPAMMBI, YTBEP)KIAEHHON pElIeHHEM



Konnerun Munucrepctsa npoceienus Pocculickoit @enepauuu (MpoToKoa OT 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYyYaromIuxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (POPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (U3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUHU.

I[OCTI/I)KGHI/IG ITUX IIeaeH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06pa3013aHI/151 obecreunBacTCs PEIICHUCM CICAYIOIMIUX 3a1a4:

NpHOOpPETCHHE 3HAHWM O JINCKPETHOM CTPOCHWUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINX pacuyE€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoOJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OTBITHI,
nabopaTtopHble pabOTBl W  IKCHEPUMEHTANBbHBIE HCCICIOBAHHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHboOpMaIrueln HU3NIECKOro COICp’KaHus,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamu mpodecCHoHaNbHON eITeIbHOCTH, CBA3aHHBIMU
c (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

obOpasoBanus oTBoauTCs 34 yaca B 9 kiacce — 1 9ac B HEJeIio.

[Ipennaraemsiii B mporpamMmMe 1o (GU3HKE MEepPeUeHb JT1ab0pPaTOPHBIX padboT H
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PabdOT U OMNBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEMH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeajraraCMbIxX B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.



COIEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABwKeHHe. MarepuanpHass Touka. Cucrema OTCU€TA.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JBUXEHHs. PaBHOMEpHOE NPSIMOIMHEUHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHss 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOe mpsMoiuHelHoe nBuxkeHue. (CBoOoaHOE
nagenue. OnsiTel ['anumes.

PaBHOMepHOE ABMkKEeHHE N0 OKpY>KHOCTH. Ilepnoj m wyactota oOparieHus.
JIuneliHas v yrioBasi CKOpoCcTU. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

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€ BUbI TPEHUS.

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

PaBHOBecue marepuaibHOM TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIVIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

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

Mexannueckass paboTra W MOITHOCTh. PaboTa CHJI TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIIManbHas SHEPrus Tejia, MOAHITOr0 HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHas SHEPTUs CKAaTOM NMpYKkUHbL. KnHeTnueckas
sHeprus. TeopeMa O KHHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.
1. HaOmroneHne MeXaHUYECKOTO JBMKCHUS TeJla OTHOCHUTEIBHO Pa3HBIX Tell
OTCUETA.

2. CpaBHeHME MyTE€d W TPACKTOPUN NBUKEHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenune ckopocTy U YCKOPEHUS MPSIMOJIMHEITHOTO JBUKEHMUS.
UccnenoBanre npru3HakoB PaBHOYCKOPEHHOTO JIBHXKEHHUSI.

HaGmronenre nBrkeHHs Tea 0 OKPY>KHOCTH.

Halnronenne MmexaHu4eCKuX SIBJI€HUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ 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.

HaGmronenne paBeHCcTBa CHII TPU B3aUMOJICHCTBUU TETI.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.

ITepenaya umirynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUHU TeEN.

CoxpaHeHne UMIyJIbCa PU HEYIIPYTOM B3aUMOJICHCTBHUN.

CoxpaHeHue UMITyJbca NPy a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HaGmronenre peakTHBHOTO JIBH>KEHHUS.

CoxpaHeHre MeXaHU4YEeCKOW HEepruu Npu CBOOOITHOM NaJCHHUH.
CoxpaHeHne MEXaHMYECKON SHEPTUH NIPU ABMKEHUHU TeJIa MOJI IEUCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa W JalbHEUIIIETO PaBHOMEPHOTO
JIBUYKCHUS TIApUKa WA TEICHKKH.

OmnpeneneHue CpeaHEd CKOPOCTU CKOJBXKEHHsSI OpycKa WM JIBHKCHUS
IapyKa Mo HaKJIOHHOM TIJIOCKOCTH.

OmpeneneHue yCKOpPEHUsI Tejla TMPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHON CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCS KakK psjJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHU BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kodphUIMEHTA TPEHUS CKOJBKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUM Teja
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

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

N3ydeHne 3akoHa COXpaHEHUs SHEPTUU.

Pazagen 9. Mexannueckue Koj1e0aHUus U BOJHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATYy1a. MaTtemMaTndecKuil U NMpyKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPIUM MPH KOJIeOATEIHBHOM JIBUKEHUU.

3aryxaromue — KojeOaHus.  BeIHyxkIeHHble — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJIHBL. (CBOWCTBa MEXaHHYECKMX BOJH. [IpomosibHbie 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 konebanuii rpy3a Ha HUTU U Ha TPYKHUHE.
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 TEpHojia KoJieOaHWM MaTeMaTUYeCKOro
MasTHUKA.
2. OmnpenesieHre 4acTOTHI U IEPHO/Ia KOJIEOAHUH TTPY>KMHHOTO MasTHHKA.
3. HccrnenoBanue 3aBUCMMOCTH Teproa KojaeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpHOJia KojieOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KoieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITHI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTh  Iepuoaa  KosieOaHuii
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.
7. V3mepeHne ycKopeHus CBOOOIHOTO MaCHUSI.
Pa3zznen 10. DiieKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BoiHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.
DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie padbomot u onvimol.
1. M3ydeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWUIIBHOIO
TenedoHa.
Pa3gea 11. CBeToBbIE AIBJIEHHS.



JlyueBas  Mopmenbs  cBera.  Mcroynuku — cBera.  lIpsaMonuHeinHoe
pactpocTtpanenue ceera. 3atMeHust Connna u Jlynel. Otpaxkenue cera. Ilnockoe
3€pKaJio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomicHus cBeta. [lomHoe BHyTpeHHEe
OTpaXeHue cBeTa. VCcnonb30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUsS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona onayueir B gauH3e. Onruueckas cucrtema ¢oToanmnapara,
MHKpOCKONa M Telieckoma. [7a3 Kak oONnThYeckas cuctema. bInm3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxeHue
CIIEKTpaJbHbIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonHEHHOE PacCHPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

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

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparoiie JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIMH3E.

[Nony4yenue nzo0paxeHn ¢ TOMOIIBIO JHH3.

[Tpuniun peiictBus oTtoanmapata, MUKpOCKONA U TEJIECKOIIA.

10. Monenb riasa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

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

Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

NaJCHUs.

2. M3ydeHue xapakTepUCTUK M300paXKEHUs MPEIMETa B IIIOCKOM 3€pKaie.

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

4. Tlomyuenne N300paKeHUM C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparomen
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 u nornomnieHue ceera aroMmoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

L 0 N Gk WD RE



PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOeHUE aTOMHOTO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HMsorombsl.  PagumoakTtuBHBIE
npespanieHus. [lepuon nomypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOI'O YHUCEI.
OHeprusi CBsi3M aTOMHBIX sfep. CBsA3b Macchl M d3HEpruu. Peakuuum cuHTE3a H
nenenus anep. Mcrounukn sHeprun CoJiHIa U 3BE3.

SnepHas sHepretuka. J[eMCTBHUS pPaAUMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4YEHUS U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JIMYHbIX I'a30B.

3. CnekTtp BogOpoOJa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3JTYUYCHHUS.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMMI MOAYIH TIPEAHA3HAYECH /I CUCTEMAaTU3aIiH
U 0000IIeHHsT TPEIMETHOTO  COJAEpX aHUS U OMbITa  JICSITEIIbHOCTH,
NPUOOPETEHHOTO TIPU U3YUYEHUHU BCETro Kypca (PU3MKH, a TaKXkKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy Mo (u3HKe s 00y4arouumxcs,
BBIOPABIIIMX 3TOT YYCOHBIN MPEIMET.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METamnpeMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaTOB  OOydeHHus, (QopMUpYyETCs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTB: OCBOCHUE HAyYHBIX METOJOB HCCIIEIOBAaHHUS
SBJICHUI TPUPOJbI U TEXHUKH, OBJIAJICHUE YMEHHUSMU OOBIACHATH (pu3Mueckue
ABJICHHS, IPUMEHAS IOJyYEHHBIE 3HAHWSA, pelaTh 3a74a4yd, B TOM 4MHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOMANBHO AESATEIBHOCTHBIM XapakTep JAHHOIO pasjeia pealu3yercs
32 CYET TOrO, YTO OOyYarolluecs BBIIOJHAKT 3aJaHus, B KOTOPBIX WM
IpeaaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUN PACIO3HABaTh W HAYYHO OOBICHSITH
(u3Hueckue SIBICHMS B OKPYKAIOLIEH TPUPOJE U OBCEIHEBHON KU3HU;



MCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJTYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HaWOOJIE€ BaXKHBIX JOCTHKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, TPAKTUYECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O OOINET0 00Opa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- TIPOSBJICHUE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHUE BaXHOCTU MOPAIbHO-3THYECKUX MPUHLMUIIOB B JIESITEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHME IIEHHOCTH Oe3omacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pe(IIeKCHH, TPU3HAHHE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (U3UYECKUX
3HAHUM;

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

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU JIs pelIeHUs 3ajad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM IS OKPYKAIOLIEH CPEeJIbI;

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

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasl:

e - MOTPEOHOCTH BO B3aUMOJIEUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOCKTOB (PU3MYECKONM HAMPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSAM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HuCIe POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(UIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JacTu
1076370478

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

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (U3HUECKUX 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 0yayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBILITH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPHU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TaHHBIX U HAOIIOACHUSX, OTHOCSIIUXCS K (PU3HMUECKUM SBICHUSM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEIILHO BBIOMpPATh CHOCOO pemnieHuss Y4eOHOW (u3nuecKout
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBHUS:

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSTENIFHO COCTaBJICHHOMY ILJIaHY OIIBIT, HECJIOXKHBIN
bu3nueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HHGPOPMAIIUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYNIHpPOBaTH 0000IIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOLIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJIbI, HHCTPYMEHTBI M 3aIpOCHl TIPH MTOUCKE U
orObope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzudeckoi 3a1aun;

aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOSAITETILHO ~ BBIOMPATh ONTUMAJbHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyXJeHusi yd4eOHOro Marepuaia, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)AAaeMOU TEMBI U
BBICKA3bIBAaTh WJCH, HAIICJIICHHBIE HA PEIICHUE 3aJa4yd U IMOAJCPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUUYUE U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYAJTbHON pabOThl MpU pPEHIeHUHd KOHKPETHOW (U3MUECKOM
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBepPCAJIbHbIE y4eOHbIE NeHCTBU A

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);

CaMOCTOSTEIILHO COCTABJISTh AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJIbTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nueckoro WCCIENOBaHWA WJIM TPOEKTa) Ha 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, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MIPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE JK€ MIPABO APYroro.



TEMATHUYECKOE IINIAHUPOBAHUE

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCAaHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsanMmonelicTBue Tem 20 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPAHEHHUS 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckne Kojae0aHusI U BOJTHbI
bu6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBEI€E SIBJEHUSA




bubmuoreka [JOK

4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubnrotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
5.1 Hcnyckanue u morJIoneHne CBETa aTOMOM 4 1 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
b
5.2 Crtpoenune aToMHOTO siipa 6 1 nomorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 bl 7 1
JICPHDIC pEaKiiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTE 1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
[
Jlj;_n Tema ypoxa Bceero Kontpobusie | Hpaxrireckie i[:;:eﬂlrlﬂ :g[?a22E:Tenbﬂble
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

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

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHUSI. 1
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBUXECHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTh"

2 CBoOoHOe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE BHKEHUE 1O 1 bubnunoreka [JOK




okpyxHoctu. [lepuos u yacrora
oOpamenus. JIuneiHas u yriaoBas

https://m.edsoo.ru/ff0ael76

CKOPOCTHU
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepseiit 3ak0oH HeroTona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHozelicTByIOImAas cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [IOK
15 Cuna ynpyrocti. 3ako I'yka https://m.edSO(E.Iru/fanecaZ
16 Pemenue 3agay mo teme «Cuia
YOPYTOCTHY
bubnuorexa [JOK
17 Cina Tpeiis https://m, edsogru/fanms
18 JlabopaTtopHas pabora «OnpenenecHue bubnunoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. CII[/IJ'Ia ynpyroctu. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO bubnuoreka [IOK




TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
IIagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBKeHne Ten

23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anakruxu"
Pemenue 3agau mo reme "Cuna
bubmmoreka [IOK
24 TSHKECTU U 3aKOH BCEMHPHOTO
" https://m.edsoo.ru/ff0af5{8
TSATOTEHUS
)5 [IepBas kocMu4eckasi CKOpOCTb. bubnnorexa [JOK
HesecomocTs n nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.
AOGCOIOTHO TBEPI0E TEIIO.
a bubmuorexa [JOK
26 PaBHOBecue TBEpIOTO TENa C
.. o https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHHUSL.
MowmeHnT cunsl. LlenTp TsxecTn
PaBHOBecue MaTepualIbHON TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TEINA C
3aKpEIUIEHHOM OChIO BPAILICHHUSL.
MowmeHnT cuisl. LlenTp TsxecTu
)3 Pemenne 3agau nmo reme "MoMeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJILHOM paboTe MO
" bubnnoreka [JOK
29 TeMme "MexaHndecKoe JIBUKEHHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTtponsHas paborta o Teme
| bu6mmoreka [JOK
30 MexaHnudeckoe JBUKEHHUE.

Bsaumonetictue Tea"

https://m.edsoo.ru/ff0b06ec




Nmnynsc Tena. mnynse cuisl. 3aKkoH

bubmuoreka [JOK

31 COXpaHEHUs UMITYJIbCa. YIIPYroe U
N https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOIeHCTBUE
1 Pemenue 3agau mo reme "3akoH bubmmorexa [{OK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunbl TSDKECTH, CHITBI bu6moreka [IOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHUU TeEJIA 110
TOPU30HTAIIBHON TOBEPXHOCTU»
37 CBs13b HEPrUU U PaOOTHI.
[TorenumanpHast S3HEPTUs
13 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SYHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «3yuenue bubnunorexa [JOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaroiue KoieOaHus. bubnunoreka [JOK
Breinyxkaennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ IPYKUHHBIN




MasATHUKHU

44

VYpok-uccnenopanue «3aBUCUMOCTb
MeproJIa KOJICOAHHA OT KECTKOCTH
IIPY>KUHBL ¥ MAcChL Ipy3a»

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

45

[IpeBpanienue 3HEpruu npu
MEXaHNYECKNX KOJIeOaHmIX

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOThI U IEpUOAA KoJIeOaHun
MPYKUHHOTO MasSTHAKA»

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KOJIeOaHM
rpy3a, IOABCHICHHOTO K HUTH, OT
MAaccChl 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

VYpoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPAOM Teie. CelicMuYecKue
BOJIHEI"

50

3Byk. PactipocTpaHenue u 0TpakeHue
3ByKa

51

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

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOJILHOU pabOTE MO

bubmuoreka [JOK

54 Teme "3aKOHbI COXPaHEHHUS.
" https://m.edsoo.ru/ff0b25{0
MexaHn4deckue KoJIeOaH s ¥ BOJTHBI
KonTtposnsHas paboTa o teme
55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJIeOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "lkana
53 3NIEKTPOMAarHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonb30BaHuE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
Ypok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
TTOMOIIIBI0 MOOHMIIBHOTO TenedoHa
Pewrenue 3aga4d Ha onpeneneHue
60 YacTOTHI U JUIMHBI JJIEKTPOMAarHUTHOU
BOJIHBI
DNeKTpOMarHuTHas IpupoJa CBETa.
. bu6mmoreka [JOK
61 CkopocTtb cBeta. BonHOBBIE CBOlCTBA
https://m.edsoo.ru/ff0b31d0
cBETa
Hctounuku ceta. [Ipsamonnneitnoe
bubnuoreka [JOK
62 pacnpoCcTpaHeHHE CBETA. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
Connua n JIynst
3aKOH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3anay Ha MpUMEHEHNE

3dKOHa OTPAXKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

64
IIPEIOMIICHHS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAYKEHUE CBETA. i 110K
nonmorexa
65 Hcnonp3oBaHue NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHuas padota "HMccrnenoanue
66 3aBUCHUMOCTH yTJIa MPEIOMIICHUS
CBETOBOTO JIy4ya OT yIJia MaJIeHus Ha
rpasuue "Bo3yX-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bubmuorexa [JOK
68 JIuu3el. OnTHYecKast Cujia JIMH3BI 1
https://m.edsoo.ru/ffOb3f2c
. bubnuoreka [IOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabota "Onpenenenue Eu6 1OK
. nonMoTexa
70 (hOKYCHOTO paccTOSTHUS U ONTHYECKOM
. " https://m.edso0.ru/ff0b4206
CHJIBI COOMPpAIOIEH JTMH3BI
71 Ypok-koHpepenius "OnTuyeckue bubnuorexa [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnnoreka [JOK
72 I'ma3 kak ontuyeckas cucreMa. 3peHue i
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanurs 3peHue"
Pa3noxxenne 6enoro cBeTa B CIEKT). Bu6 OK
nonuoTeka
74 OnbiTel HetoToHa. Crioxkenue i

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI

https://m.edsoo.ru/ff0cOf4c




CBCTa

Jlaboparopuas pabota "OnbITHI IO
Pa30KEeHUIO OEJI0T0 CBEeTa B CIEKTP U

bubmmoreka [{OK
75 BOCIIPUSATHUIO IIBETA IPEIMETOB MPU UX
https://m.edsoo.ru/ff0cOe2a
HaOJII0IEHUH Yepe3 [BETOBEIC
¢bmtbTpe"
VYpok-npaktukym "BonHoBbIE
76 CBOICTBa CBeTa: JUCIEpPCHs,
uHTepdepeHus u nuppaxaus'
77 OmnbiTer Pesepdopnaa u mianetapHast bubmuorexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u MOTJIONIEHHE CBETa
. bu6mmoreka [IOK
79 atomoM. KBauTsl. JInHeluaTeie
https://m.edsoo.ru/ff0c144c
CIEKTPBI
20 VYpoxk-npaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [JOK
81 PagnoaxTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenne atomHoro sapa. Hykimonnas bubnnoreka [IOK
MOJ€eIb https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE TPEBpAILICHUSL. bubnunorexa [JOK
N30TOTEI https://m.edsoo.ru/ffOclal4
34 Pemenue 3ama4d no teme: bubnuoreka [JOK
"PannoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nomypacnana
26 Ypok-koHpepennus "PaguoakTuBHbIe bubnunoreka [JOK

HU3JIy4YCHUSA B IpUPOAC, MCAULIUHEC,

https://m.edsoo.ru/ff0c2126




TeXHUKE"

87

SnepHblie peakuu. 3aKOHBI
COXPAHEHHUS 3apsI0BOIO U MaCCOBOIO
quce

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

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau mo reme "AnepHeie
peakuun"

90

Peakiuy cuHTE3a M JETICHAS SEP.
Wcrtounuku sHeprun CosHua u 3BE3]1

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX HU3TyIEeHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

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

93

KonTtponbHas padoTa o treme
"DeKTpOMarHUTHOE TOJIE.
DJIEKTPOMAarHUTHHIEC BOJIHBI.
KBanToBrbie sBiaeHHS"

94

[ToBTOpEHUE, 0OOOIICHNE.
JlaGopatopHble pabOTHI IO KypCy
"B3aumopaencreue Tea"

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

95

IToBTOpenue, o0oOeHue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33]1a4 110
teme "TemnnoBble mpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572




[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
96 pacyeTHBIX M KaYECTBEHHBIX 3a/a4 10 1
o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTECH"
[ToBTOpenue, o6o0menue. Pemenne
97 aCUETHBIX M KaUECTBEHHBIX 3a/1a4 110 1 bubnmorera [TOK
p A https://m.edso0.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEHue, 06001IEeHNE.
bubmmoreka [IOK
98 JlabopaTopHbie pabOThI 1O KypCy 1 1
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
" bubmuotexa [JOK
99 TEKCTAMH I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
" bubnuorexa [JOK
100 Texctamu 1o Teme "Konebanusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeToBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekctaMu 1o TeMe "KBanToBas u 1
sinepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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dusnka. 9 knacce. bazoBbiit ypoBeHb. MeToandeckoe mocobue
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https://m.edsoo.ru/ff0af738
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