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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrpaMmbl, NPEICTABIECHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOMIMXCSd W OpraHu3alui0 H3y4YEeHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

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

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pH3ndYecKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT Hauboyee sICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYype OOIIEro
0o0pa3oBaHUs COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJICHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHMBATH U NIOHMMATh OCOOEHHOCTH HaYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wu3yuenus (U3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokos ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (DOPMUPOBAHKE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHI;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI oOecrieynBaeTcs pCIICHUEM CIICAYIOIUX 3aaa4.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSACHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTtopHble pabOTBl W  DIKCIEPUMEHTAIbHBIE HCCIICJIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUast UHQOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamu npodecCHoHaTBHOMN IeSITSIPHOCTH, CBSI3aHHBIMU
C (GU3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbII ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOCHHOCTEM



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



COIAEPKXAHUE OBYYEHUA

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOe mpsiMosinHEHOEe nBHKeHHE. CpenHsss 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe JBuxkeHue. CB0OOHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m yactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3axkoH HeroTtona. Bropoit 3akoH Herorona. Tperuit 3akoH HproTroHa.
[TpuHUHKI CyNEepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: Chiia TPEHUS CKOJIbKEHUS, CUjla
TPEHUS MOKOs, IPYTrue BUAbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. 3meHenue ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBI)KEHUE.

Mexannueckass paboTra ¥ MOITHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO Ha
MMOBEPXHOCTHIO 3eMiU. [loTeHIInanbHAs SHEPTUS CKATOW NPYKUHbL. KnHeTH4eckas
sHeprus. TeopeMa 0 KHHETUYECKOM IHEPTHUHM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpauuu.
1. HaOmroneHre MeXaHUYECKOTO JIBMXKCHHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTel W TPACKTOPHUI NBWXEHUS OAHOTO U TOrO K€ Teia

OTHOCHUTEIIBHO PAa3HBIX TEJ OTCUETA.

N3Mepenne CKOpoCTH U YCKOPEHUS MPSIMOIUHEUHOTO IBUKEHHS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tela Mo OKPY>KHOCTH.

HabGmronenrne MexaHUYeCKHUX SBICHUM, TPOUCXOAIINX B CUCTEME OTCUETA

«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO

KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS Te€la OT MAacChl Tela U JEUCTBYIOIIEH Ha HETO
CHUJIBI.
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8. HaOmronenue paBeHCTBaA CUII IPU B3aUMOJICUCTBHH TEIL.
N3Mmenenune Beca Tenia npu yCKOPEHHOM JABHKCHUMU.

10. [lepenaya nmmyiibca npu B3auMOJEHUCTBUU TEII.

11. [IpeoOGpazoBaHusl SHEPTUU [IPU B3aUMOJIECUCTBUU TEN.

12. CoxpaHeHHe UMIyJIbca IPU HEYNIPYTrOM B3aUMOJCHCTBUMU.

13. CoxpaHeHHEe UMITYJIbCca MPU a0COJIIOTHO YIPYTOM B3aUMOJAEHCTBUU.

14. HaGmroieHne peakTUBHOTO JBUXKEHHUS.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MIPU CBOOOTHOM MaICHUH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPrUHU NPU ABUKECHUU TeJla IO/ JECHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTpynpoBaHue TpakTa AJjisi pa3roHa M JalbHEHIIEr0 paBHOMEPHOIO
JBHXKEHUS IIAPUKA WM TEIEKKH.

2. OmnpeneneHre CpelHEM CKOPOCTU CKOJBXKEHUsI OpycKa WM JBHKCHUS
[IapHKa M0 HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue YCKOpEHHUs Tejla MNpU PABHOYCKOPEHHOM JIBMOKEHUM T10
HAKJIOHHOM TIOCKOCTH.

4. HccrnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM MHPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIM TIPH PABHOYCKOPEHHOM JBI)KEHUH 0e€3
HAaYaJbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccienoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodphuMeHTa TPEHUS CKOJIBKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHUS MIPU PABHOMEPHOM JIBIXKCHHH Teja 10
TOPU30HTAIBHOM ITOBEPXHOCTH.

10. Onpenenenue padOTBl CHIBI YOPYTOCTH TpU  MHOABEME Tpy3a C
UCTIOJIb30BaHUEM HETIOJIBIKHOTO U TIOJIBHYKHOTO OJIOKOB.

11. M3yueHue 3aKk0Ha COXpaHEHUSI SHEPTHUM.

Pa3nen 9. Mexannuyeckue KoJjie0aHus ¥ BOJTHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMILIATya. MaTtemaTrnuecKuili 1 NpyKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPIUM NPH KOJIeOATEIHBHOM JIBUKEHUU.

3aryxaromue ~— kosneOanus.  BolHyknennele — KoneOanms.  PezoHanc.
Mexannueckue BoiHbl. (CBOHCTBA MeXaHMYeCKUX BOJH. [IpomonbHbie U
MONEpEYHbIe BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PacHpOCTPAHCHUS.
MexaHn4yecKkue BOJIHBI B TBEPJOM TEJI€, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka u BbicOTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.



Jemoncmpayuu.

1. HaOmrogenue koineOaHMii Tea HOJ ACUCTBHEM CHIIBI TSHKECTH M CHJIBI
yIIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGroieHrie BRIHYXICHHBIX KOJICOaHMWA U PE30HAHCA.

Pacripoctpanenne mMpo10JIbHBIX M MIONIEPEYHBIX BOJH (HA MOJIEIIH).
HaGroieHre 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.
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Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpUoja KoJieOaHWM MaTeMaTUYeCKOro
MasTHUKA.

2. OmnpenenieHre 4acTOThl M IEpUO/Ia KoJieOaHU MPY>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPUOJa KOJEOAHUN MOJBEIICHHOTO K HUTU

rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTH TEpUOJa KOJeOAHUN Tpy3a, MOJABEIICHHOTO K
HUTH, OT MaccChl Tpy3a.

6. OmbITHI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTh Iepuojaa  KosieOaHuii
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mepeHue ycKopeHusi CBOOOITHOTO MaeHUsI.

Paznen 10. D1eKTPOMATrHUTHOE 10JI€ H 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DIJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJIH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSA3U.

DOneKkTpoMarHuTHas npuponaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jemoncmpauuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamophuie pabomot u onvimot.

1. M3ydeHue CBOWCTB 3JNEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOWUIIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe AABJICHHUS.

JlyueBas MOJEJIb CBeETa. HcTounuku CBeETa. [IpssmonuHeriHOE
pacrnpocTtpanenue cBera. 3atmenus Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpakKeHUs CBETa.

[Ipenomnenune cBera. 3akoH mpenomieHus cBera. [lomHoe BHyTpeHHEe
oTpakeHHe cBeTa. Vcmosib30BaHME TMOJHOIO BHYTPEHHETO OTPaXEHUS B
ONTHUYECKUX CBETOBOJIAX.



JIunza. Xox nydeit B muH3e. OnTuueckas cucreMa (poroanmnapara, MUKPOCKOIIA
U Teneckona. ['na3 kak ontuyeckas cucrema. biim3opykocTh U 1albHO30PKOCTb.
Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. CnoxeHue
CIIEKTpaJbHBIX IBETOB. JlUcnepcus cBeTa.
Jemoncmpayuu.
[IpsAMonHEHHOE pacpoCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuenne n300pa’keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cpera.
OnTuueckuii CBETOBO/I.
Xop nydelt B coOuparoiiei JnH3e.
XoJ JIydeu B pacCEeHUBarOIIECH JTUH3E.
[Tonyuenue n300pa>keHU C TOMOIIBIO JTUH3.
[Tpunuun necTBus goTtoarnmapara, MUKPOCKOIIA U T€JIECKOTIA.
10. Mopenb riasa.
11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.
12. [Tonydenue 6ey0ro cBETa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.
1. HccnemoBanue 3aBUCHMOCTH yIJla OTPaKEHHUS CBETOBOTO JIyda OT yria
naJCHUs.
2. W3yuenue xapakTepuCTUK U300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.
3. HccrnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria
NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».
4. Tlomyuyenue n300pakKEHUM C TOMOIIBIO COOMPAFOITIEH JTMH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI cOOMparomiei
JUH3BI.
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6. OIBITHI IO PA3JIOKEHUIO OEIOTO CBETA B CIIEKTP.
7. OmbBITBI IO BOCHPUATHIO IBETA MPEAMETOB NPHU WX HAOIIOJIEHUU 4Yepe3
I[BETOBBIC (PUIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Oneitel Pe3epdopna u miaHerapHas Mojeiab aromMa. Monenb atoma bopa.
Hcnyckanue n nornomenne ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHL.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHus. CTpOCHHE aTOMHOIO
aapa. Hykimonnas wmoaens aromHoro sapa. HMszoromsl. PaauoaktrBHBIE
npespaiienusd. llepuon monypacnaaa aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUsS 3apsiIOBOTO M MAacCOBOTO YHCEN.
DOHeprusi CBsi3M aTOMHBIX siiep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus sanep. Mcrounnku s3ueprun CosiHIa U 3BE3.

Snepnas sHepretuka. JIeMCTBUA pAaAMOAKTUBHBIX HW3JIYYEHUH HaA JKUBbBIC
OpPraHu3MBl.

Jemoncmpauuu.



CrexTpbl U3y4Y€HUS U MOTJIOIIECHHUS.

CrHeKTpbl pa3nUyYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmronenue TpekoB B kamepe Busbcona.

PaboTta cuéTurika HOHU3UPYIOIIHNX U3TYUESHHM.

Peructpauus u3nydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATBIX CIEKTPOB U3TyUEHUSI.

2. HccnenoBanue TpeKOB: M3MEPEHHME DPHEPrUU YACTHUIBI MO TOPMO3ZHOMY
nytu (mo gororpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.
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IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTENHEHO-0000MIAIOMUN MOAYIh NIPEAHA3HAYEH JJI1 CUCTEMAaTU3allH
1 000011IeHUs TPEIMETHOTO COJIEPKAHUS U OMBITA JEATEILHOCTH, TPUOOPETEHHOTO
Opy M3YYEHUHM BCEro Kypca (pu3uku, a Takxke IS MOJTOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY JK3aMEHY MO (H3UKe Jii 00yJarolmuXcs, BBHIOPABIIUX 3TOT
y4eOHBIN mpeaMer.

[Ipy M3ydeHUn AAHHOTO MOJIYJIS PEATH3YIOTCA U CUCTEMATU3UPYIOTCS BUbI
JeSITETbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUMBACTCS JTOCTH)KEHHE MPEIMETHBIX U
METanpeMETHBIX  IUJIAHUPYEMBIX  Pe3yJbTaToB  OOydeHus, QpopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHUE HAaYYHBIX METOAOB HCCIIEIOBAHMS
SABJICHUA TPUPOABI M TEXHUKH, OBJIAJIEHUE YMEHUSAMH OOBACHITH (pU3myeckue
ABJICHUS, TIPUMEHS TIOJIyYeHHbIE 3HAHUS, pellaTh 3a7adyd, B TOM YHCIIe
KayeCTBEHHBIE M SKCIIEPUMEHTAJIbHBIE.

[TpuHIIMNIHATBHO NEITENTFHOCTHBINA XapaKkTep JaHHOTO pa3zelia peaan3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIHECs BBIMOIHSIIOT 3aaHMs, B KOTOPBIX UM MPEIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pACIO3HABaTh W HAYYHO OOBSICHATH
¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METObI HCCIEAOBAaHUS (PU3NUECKUX SIBICHUN, B TOM
quClIe JUIsl IPOBEPKU TMIIOTE3 U MOTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHUI COBpEMEHHBIX
TE€XHOJIOTUH, HAPUMEP, TPAKTUUYECKOTO UCIIOIb30BaHUS PA3IMUYHbIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA NPEBPAILLEHUS U COXPAHEHUs BCEX U3BECTHBIX BUIOB
SHEPrUu.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUS



N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uzydenus pu3uKu Ha ypOBHE OCHOBHOI'O 0OIIIET0 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IIPOSIBJIICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
(bu3MUeCcKON HAyKU;

— LIEHHOCTHOE OTHOILIEHUE K IOCTH)KEHHUSIM POCCUUCKUX YUEHBIX-(DU3HKOB;

2) rpa:KIaHCKOro0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 0OCYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHEM JTOCTHXKEHUIM
buzuky;

— OCO3HAHHME BAXKHOCTH MOPAIbHO-3TUYECKUX TPUHIUIIOB B JESITEIbHOCTH
Y4E€HOI0;

3) 3cTeTHYECKOr0 BOCIMTAHUS:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3WYECKOW HayKH KaK MOIIHOTO HHCTPYMEHTa
NO3HAHMSI MUpPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BaXKHEWIIEH COCTaBIIIOLIEH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTHU, WMHTEpEca K HCCIE0BATEIbCKOM
NEeATEIbHOCTH;

5) d¢opmupoBaHus  KYJbTYPbl 3I0pPOBbSI W  3MOIHMOHAJIBLHOIO
0J1aronmoyumsi:

— OCO3HaHHE IIEHHOCTHM 0€30macHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TMpaBWi OE€30MacHOr0 IMOBEJCHHUS Ha
TPAHCIOPTE, HA J0pOrax, ¢ NIEKTPUYECKUM M TEIJIOBBIM OOOpPYAOBAHHEM B
JOMAITHUX YCIOBUAX;

— c(hopMHPOBAHHOCTH HABbIKA PeIICKCHH, IPU3HAHNE CBOETO MpaBa Ha OLUINOKY
U TAKOTO )K€ MpaBa y Apyroro 4ej0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTUBHOE y4YacTHE€ B PEIICHUU NPaKTHUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHOW  OpraHW3ald, TopoAa, Kpas) TEXHOJIOTHYECKON W
COLIMAJIBHOM HANPABIEHHOCTH, TPEOYIOIMX B TOM YU CIIE U (PUINUECKUX 3HAHUI;
— MHTEPEC K NPAKTUYECKOMY U3yUEHUIO MPO(PECcCUid, CBA3aHHBIX C (PU3HKOIL;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:



— OpHEHTalusl Ha MPUMEHEHHE (PU3MYECKUX 3HAHUM NJi1 pelieHus 3aaad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MOXHBIX MTOCIEACTBUI 1 OKPYKAIOILIEN CPEbI;

e — OCO3HaHHWE TrI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelIeHus;

e 8) aganTanum K M3MEHSIOUIUMCH YCJOBHUSAAM COLNMAJIBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aMMOJICUCTBHMU MPHU BBHINOJHEHUU HUCCIEIOBaHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTHM YEpe3 MPAKTUUYECKYIO
JeSITeIbHOCTD;

e — MOTPEOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCie (JOPMYIUPOBATH
U7, TIOHSTHUS, TUTIOTE3bl O (U3UIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH
buzuky;

e — IUTAHUPOBAHUE CBOETO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJM3UPOBATH U BHISBIISITH B3AUMOCBSI3U MMPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOMX JCWCTBUM C YUYE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,

BO3MOXKHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS IPOTpaMMBI 110 PU3UKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATh W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(sIBIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCU(DHUKAIIMKA, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUS,
e BBIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTpruBaeMbIX (pakTax,
JTAHHBIX U HAOJIFOJCHUSAX, OTHOCSAIINUXCS K (PU3NUECKUM SIBIICHUSIM;



BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHUH (HU3HUECKUX
SBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM JICTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHHUH, BBIIBUTaTh THIIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BapUaHTOB pEIICHHs, BBIOOp Hauboiee
MOIXO/SIIEr0 ¢ Y4ETOM CaMOCTOSTENIBHO BBIJICICHHBIX KPUTEPHUEB).

ba3oBbIe ucciieg0BaTEeILCKHE IEHCTBUS.

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
du3nyuecKkuii SKCIEpPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUSI;

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POpPMAILIUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATEIBHO (POPMYIIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOLIECCOB, a TAKXKE BBIBUTAThH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

OPUMEHATH Pa3IUYHbIE METOAbl, HHCTPYMEHTBI U 3alPOCHl IPU MOUCKE U
orOope HH(pOpPMALUU WA JTaHHBIX C y4E€TOM MPEJIOKEHHOW Y4eOHOMU
buznueckoi 3anayu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TPEACTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpPMY TpeICTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOXHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMHU.

KomMmyHuKkaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

B X0/i¢ OOCYXJCeHHsI y4eOHOTO MaTepuasa, pe3yibTaToB J1abOpaTOpHBIX
paboT U MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TeMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIE HA PEIICHUE 3aJayd U TOJJep:KaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTABJSITh CBOM CYXKACHUS C CYXICHHSIMHU JPYTHX YYaCTHHKOB
uanora, OOHaApPYXKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKaTh CBOIO TOUKY 3PECHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOIMYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OTBITA
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

MOHUMATh W UCIIOH30BATh MPEUMYIIECTBA KOMAHHON U MHIUBUIYaTHHOU
paboTHI MPHU PEIICHUU KOHKPETHOUN (QU3NUECKON MPOOIJIEMBbI;



MPUHUMATH LI€JId COBMECTHOM JEATEeNbHOCTU, OPraHW30BBIBATH JCHCTBUS
no e€ JOCTH)KEHMIO: pACIpEeleNsTh pOJH, OOCYXAaTb MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUS HECKOIBKHUX JIIOJICH;
BBITIOJIHSITH CBOIO YacTh paOOThI, IOCTUTasi KAUeCTBEHHOTO Pe3yyibTaTa Mo
CBOEMY HaIpaBJIECHUIO U KOOPJIUHUPYS CBOU JEUCTBUS C IPYTUMH YJICHAMU
KOMaH/IbI;

OIICHMBAaTh Ka4e€CTBO CBOETO BKJAJa B OOIIUN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBHUSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC AeHCTBHS

Camoopranusanus:

BBISIBJISTH MPOOJIEMBbl B JKU3HEHHBIX M Y4E€OHBIX CUTYyalHsIX, TPEOYIOMIMX
TSl petieHust GU3NYEeCKuX 3HaAHMI;

OpPUEHTHPOBATBCA B  PA3JIMYHBIX MOAXOJAaX MPUHATHUS  PELICHUUN
(MHIMBHUIyaIbHOE, TPUHATHE DEIICHHUs] B TpyIMNe, MPUHSATHE pelIeHUuM
TPYIIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPEellIeHUs (U3NUECKON 3a7a4u WU
IUIaHA MCCIIEAOBAaHUS C yUYETOM HMEIOLIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh MpeJlaraéMble BApUAHThI PELICHUN;
JieN1aTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLIECHUE.

CﬂMOKOHTpOJ’lB, AMOIHMOHAJIbHBbIN HHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAJaraTh IJIaH €€ U3MEHEHHUS;
OOBSACHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
NeSITEIHbHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B NIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro MCCIENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATHh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH CeOsl HA MECTO JIPYrOTo YeI0BEKa B X0/ CIIOpa WIIM TUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTrOro;
pU3HABATh CBOE MPABO HA OMMUOKY MPHU pelieHn: GU3HIECKUX 3a7a9 I
B YTBEPKICHUAX HA HAYUHBIE TEMBI U TAKOE K€ MPABO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoHy o0yuenust B 9 kiaacce npeiMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCSI YMEHUM:

HCIIOJIB30BAaTh IIOHATHA: CHCTCMA OTCqéTa, MarcpualibHad TOYKa,
TPACKTOPHUA, OTHOCUTCIBHOCTh MCXAHHYCCKOI'O JABHIKCHHA, I[e(l)OpMaHHﬂ



(ympyrasi, TacTU4ecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJIO,
LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHUE, MEXaHHUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, AIEKTPOMArHUTHbIE BOJIHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JaJbHO30PKOCTD,
CIIEKTPbl UCIYCKAaHUS U TOTJIONIEHUA, alnb(ha, 6eTa- U raMMa-u3nydeHus,
U30TOIBI, sIACPHAS YHEPTETHUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJMHEHHOE JBUXKEHUE, CBOOOIHOE
najJieHue TeJl, PABHOMEPHOE JIBI)KCHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHUE, KOJieOaTeNbHOE JBIIKEHHE (3aTyXarollue U
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHUE
3ByKa, MPSIMOJIMHEHHOE pPaCIpOCTpaHEHUE, OTPAXKEHHUE U TPEJIOMJICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3IOKEHHE OEJIoro cBeTa B
CIIEKTp W CJOXEHHE CHEKTPaJbHBIX I[BETOB, JHUCIEPCHUS CBETa,
€CTEeCTBEHHAsl PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JIYYCHUS) 110 OMTMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUEe SBICHUS B TMPUPOJIE:
IPWIKNBBI U OTJIUBBI, IBH>KEHUE TIaHET COJIHEUHON CHCTEMBI, PEAKTHBHOE
INBUKCHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, LIYHAMH, D3XO0, IBE€Ta T,
ONTUYECKHE SIBICHUS B TMPHUPOAE, OMOIOTUYECKOE NEWCTBHE BHUIAMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO M3JIYy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pPAJMOAKTUBHBIX M3JIy4CHUN Ha
OpraHW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (HU3HUUECKUX
SIBJICHUM;

OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BEeTUYWHBI (CpEIHSIE W MTHOBEHHas CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBUKEHUM, YCKOPEHHUE, NEepeMElIeHUEe, MyTh, YIrioBas
CKOpPOCTb, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMITyJbC TeNa, WMITYJIbC CHJIBI,
MexaHuyeckass paboTa W MOIIHOCTb, MOTEHIMAIbHAs SHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI YHEPTHS CHKATON
MPYKUHBI, KHHETUYECKAsl DHEPT s, TOJIHASI MEXaHUUYECKasi SHEPTusl, IEPUO/]
M 4acToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA,
CKOPOCTh CB€Ta, IOKa3aTejlb MPEIOMJIEHUS Cpelbl), MPU OMNUCAHUU
MPaBUWJIBHO TPaKTOBAaTh (U3UYECKHI CMBICI HCHOJIb3yEeMbIX BEIWYUH,



0003HaueHUsT W €eAUHMIBl (PU3MUYECKUX BEJIUYUH, HAXOIUThb (HOPMYJIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYMHAMU,
CTPOUTH I'papvKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3HUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHWsl PHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLIMIT CYNEPHNO3ULIUU CHUJI, TPUHLIMI OTHOCUTEeNbHOCTH [anumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPaKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsJOBOTO U MacCOBOI'O YHCEIl
OpU SJIEPHBIX PEaKLUsAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTEMATHUYECKOE BHIPAKEHHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO-CIIE/ICTBEHHBIE CBA3H, CTPOUTh 00BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMopod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
($U3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YA 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3NYECKUE BETUYHHBI: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alUChIBATh KPATKOE YCIOBHE, BBISBISATD
HEJOCTAIOIME WM U30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (DOPMYJIBI,
HEOOXOJIMMbIE Il  pEeLIeHUs, TNPOBOAUTH pacu€Tbl U  OICHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HAUCHHUS (PU3NYECKOI BEITMUUHBI;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEHIUTh MPH MOMOIIU
¢u3MUecKX METO/OB, HCIIOJb3Yysl ONHUCAHHE WCCIEIOBaHUS, BBIIEISATH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOpPsIKA
IPOBEACHUSI  UCCIENOBaHUA, JeiaTh  BBIBOABI, HHTEPHPETUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢u3nyeckux CBOMCTB Tes (M3y4eHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPrHM, 3aBHUCHUMOCTh MepHojaa KojieOaHuN NpYKUHHOTO
MasiTHUKAa OT MAaccChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCHMOCTBH OT
aMIUTATY Il MaJbIX KOJIeOaHUM, MPSIMOIMHENHOE paclpOCTPaHEHUE CBETA,
pa3ioxeHue Oelloro cBeTa B CIEKTP, M3YYEHHE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie M CBOWCTB M300pakeHMsI NpeameTa B COOMparolen
nMuH3e, HaOMIOJCHHE CIUIOMIHBIX W JUHEMYaThIX CHEKTPOB M3IIy4EHUs):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3yIbTaThl, POPMYIHPOBATH
BBIBO/JIbI;

MIPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeaesss
cpeiaHee 3HAUYEHUE U3MepsieMOll BeJMYMHBbI ((POKYCHOE pacCTOSHHUE
coOuparonieii JIMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a HU3MEpeHus
(u3MepuTenbHOro npudopa);



MPOBOJIUTh  UCCJICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTh ITYTH OT BPEMEHU TIPH
PAaBHOYCKOPEHHOM JIBUXKEHUM ©O€3 HadaJlbHOM CKOpPOCTH, TMepuoja
KOJICOaHMI MaTeMaTHYECKOTO0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpake€HUs CBETa OT yrja MaJeHUs U yIJia MpeJIOMJICHUs] OT yria
najieHus): IUJIAaHUPOBATh HCCIEOBAHHE, CAMOCTOSTEIBHO COOUpaTh
YCTaHOBKY, (DHKCHPOBAaTh PE3yNbTaThl  IOJYYCHHOW 3aBUCHUMOCTH
bu3MYecKUX BEIWYUH B BHUAEC TaONMUIl M rpadUKOB, JEJaTh BBIBOJBI IO
pe3ysabTaTaM MCCIIeI0BaHUs;

NIPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTb M YCKOPEHHUE TeJia TPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE
CBOOOJHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOIDPHUIMEHT TpeHUs
CKOJIbXKEHUSI, MeXaHW4eckass paboTa M MOIIHOCTb, YacTOTa U TMEPUO]]
KoJicOaHWI MaTeMaTHYeCKOrO0 W TPYKUHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparomiedl JMH3bI, PAJAUOAKTUBHBIA (OH): IJIAHHPOBATH
U3MEpPEHHUs, COOMpATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYMCIIATH 3HAYCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3YyIbTaThl C YIETOM 3aaHHOU
MOTPEIIHOCTH U3MEPEHU;

coOJ01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (DU3UUYECKUX MOJeNei:
MaTepHualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIENIb aTOMa, HyKJIOHHAst MOJIEIIb
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmucaHus (B TOM YHCIE:
CIUJOMETP, NaTYMKW TIOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SBICHUH ©  HEOOXOAuUMBIE (pu3MUYEcKue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBl U CXEMATHUYHBIE PHUCYHKH U3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, U3MEPHUTEITBHBIX TPUOOPOB M TEXHOJIOTUIECKUX MPOIIECCOB MPH
pemeHnr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMPArOIICH JINH3E;
NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEPax)
MPAKTUYECKOTO HCIIONh30BaHUSA (PU3NUYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPpU OOpallleHUH ¢ MpUudopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUUYECKOTO MOBEJICHUS B OKPY KaloLIEl cpeie;



e OCYIIECTBIATh TOWMCK HHPOpMAIMK (UINIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

e WCIOJB30BaTh NMPU BBHIOJHEHUH YYE€OHBIX 3a/laHUN HAYYHO-TIOMYJSPHYIO
auTeparypy GU3NYECKOTo COACP KaHMs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuéMaMU KOHCIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO3/1aBaTh COOCTBEHHbBIC MHCHMEHHBIE W YCTHBIE COOOIIECHUS HA OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YJIbTATHI MPOSKTHOW MU UCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar Hu3y4aemoro paszena (pU3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.

IHOYPOYHOE IIVIAHUPOBAHHUE



KoaunuecTBo yacoB DJIeKTPOHHBbIE
No HaumenoBanue (poBbic)
n/ pazaeyqioB u TeM | Beer | KoHTpoO/bH IIpakTHYeck oﬁpai)BaTeanLIe
n NporpamMmbl 0 ble padoThI ue padboTsbl pecypet
Paznea 1. Mexanun4yeckue iBJICHUSA
Mexanuueckoe
P —— bu6mmoreka [{OK
1.1 10 1 https://m.edsoo.ru/7f41a
CII0CO0BI €r0 426
OIIMCAaHUS -
B3anmopeiicteu bubmorexa [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
€ Tell
4a6
3aKOHDI bubmmoreka [{OK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs 426
Hroro mo pazmeny 40
Pa3nen 2. MexanndecKHue KoJ1e0aHus U BOJHEI
Mexannueckue Bubmaorexa IIOK
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIeOaHus
4a6
MexaHnnueckue Bubmaorera [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBL. 3BYK
4a6
Hroro mo pazgeny 15

Pa3znes 3. DileKTpOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

DJIEKTPOMArHuT
HOE IO 1 bu6mmoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a
AIIEKTPOMArHUTH 426
bI€ BOJIHEI T
Uroro no pazneny 6
Paznen 4. CBeToBbIE IBJIECHHUS
3aKOHBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JInH3eI B bu6mmoreka [JOK
4.2 OTNITHYECKHE 6 3 https://m.edsoo.ru/7f41a
pubOopHI 4a6
Pasnoxxenne bu6mmoreka [JOK
4.3 0enoro ceera B 3 2 https://m.edsoo.ru/7f41a
CIEKTP 4a6
Hroro no paszneny 15

Pa3nen 5. KBaHTOBELIE SIBJIEHUS



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

Hcnyckanue u

bubmuoreka [IOK

5.1 MOTJIOLIEHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CrpocHIe bubnuoreka [IOK
5.2 P 6 1 htps://m.edsoo.ru/7f41a
aTOMHOTO si/Ipa 4
4a6
TepHbL bu6mmoreka [{OK
53 | AP 7 1 https://m.edsoo.ru/7f41a
peakiuu 426
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1IN MOYJIb
[ToBTOpEHUE N
0000meHne bubmmoreka [{OK
6.1 COJICpKAHHUS 9 2 https://m.edsoo.ru/7f41a
Kypca GU3MKA 3a 4a6
7-9 kmacc
Hroro mo pazmeny 9
OBIIEE
KOJIMYECTBO
27
YACOB 11O 102

I[TPOTPAMME



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

9 KUIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpoJs
HbIE
padoThI

IIpakTHye
CKHe
padoTsI

Jara
u3yue
HUS

DJIEeKTPOHHbIE
nugposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

Mexanungeckoe
JIBUKECHHUE.
MarepuanbHas
TOYKa

Cucrema
oTCUeTa.
OTHOCHUTENLHOC
Thb
MEXaHUYECKOTO
ABUXKCHUSA

bubmmoreka [{OK
https://m.edsoo.ru/f
f0ad474

PaBHOMeEpHOE
MPSIMOJIMHENHOE
JIBUKECHUE

bu6moreka [IOK
https://m.edsoo.ru/f
f0ad19a

HepasHomepHnoe
MPSAMOJIMHEHHOE
JBUYKECHHUE.
Cpenusis u
MTHOBEHHas
CKOPOCTb

[IpssmonuHelHo
e
PaBHOYCKOPEHH
0€ JIBUKEHHUE.
Yckopenue

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0ad8d4

CkopocTh
MPSAMOJIMHEHHOT
0
PaBHOYCKOPEHH
OTO JIBIKEHHUSI.
I'padux
CKOPOCTH

JIaGopatopHas
pabota
"Onpenenenue
YCKOPEHHUS Tena
npu
PaBHOYCKOPEHH
OM JIBIKECHUH
10 HAKJIOHHOM
JI0CcKOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

CsoboaHoe

8 [aJICHUE TEI.
Omnbite! I'anuies
PaBHOMepHOE
JIBHKEHUE T10
OKPY>KHOCTH.
[lepuon u bubnuorexa [JOK
9 4acToTa https://m.edsoo.ru/f
oOpareHus. f0ael76
JImueiinas u
yriIoBas
CKOPOCTH
enTpocTpemur
10 eIBHOE
YCKOpEHUE
[lepBrlii 3aK0H bubnuoreka [JOK
11 Hrrotona. https://m.edsoo.ru/f
Bexrtop cuiibl f0ae612
EZ%:(;TKOH bu6moreka [IOK
12 T — https://m.edsoo.ru/f
fOae72a
mast Cuia
Tpetuii 3akoH
HbI0TOHAL bu6moreka [IOK
13 C https://m.edsoo.ru/f
YHCpHO3HIHA f02e982
cHhlI
Pemrenue 3agau
HA IPHMEHEHH® bu6mmoreka [JOK
14 SAKOHOB https://m.edsoo.ru/f
fOaeb6c
Hrrorona
Cuna bubnuoreka [JOK
15 YIPYTOCTH. https://m.edsoo.ru/f
3akoH ['yka fOaeca2
Pemenue 3amau
16 o teme «Cuita
YIIPYTrOCTH»
JIaGopatopHas
pabota bubnuorexa [IOK
17 «Onpenenenne https://m.edsoo.ru/f
JKE€CTKOCTHU f0aee28
TIPYXUHBDY
bu6mmoreka [JOK
18 Cuna tpenus https://m.edsoo.ru/f
f0af738
Pemenne 3agau bu6moreka [JOK
19 mo TeMe «Cuita https://m.edsoo.ru/f

TPCHUS

fOafa26



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26

20

JlaGopatopHas
pabota
"Onpenenenne
KoadunreHTa
TPEHHUs
CKOJIbKEeHUS"

bubmuoreka [IOK
https://m.edsoo.ru/f
f0af8be

21

Pemenne 3amau
110 TEME
"3aKOHBI
Hrerorona. Cuna

YIPYTOCTH.
Cuna tpenus"

bu6mmoreka [{OK
https://m.edsoo.ru/f
f0afb8e

22

Cuiia TSHKEeCTH U
3aKOH
BCEMHUPHOTO
TSATOTEHHUS.
VYckopenue
CBOOOIHOTO
aIcHUs

bubmmorexa [{OK
https://m.edsoo.ru/f
f0afo44

23

Ypok-
KOH(pEPEeHITUS

" JIBM>KEHHE Tl
BOKpYT
IPaBUTALIMOHHOT
0 LIEHTpa
(Conneunas
cCUCTEMA).
lanaktuxkn"

24

Pemrenue 3agau
no Teme "Cuita
TSOKECTH U
3aKOH
BCEMHUPHOTO
TATOTEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0af5f8

25

IlepBas
KOCMHYECKast
CKOPOCTb.
HesecomocTs n
neperpy3ku

bubmuoreka [JOK
https://m.edsoo.ru/f
f0af33c

26

PaBHOBecue
MaTepHAIBHON
TOYKH.
AGCoMOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPIOTO TeEJIA C

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOafe36



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

3aKpEIUIEHHO N
OCBIO BpalECHHUS

MoOMEHT CHUJIBI.

27 entp TsKECTH

Ef)u;:ifge st bu6mmoreka [IOK
28 " https://m.edsoo.ru/f

MOMEHT CHJIEL. 0b02ba

Hentp Tsxxectn" -

IloaroroBka k

KOHTPOJIBHOU

pabore 1o Teme bubnuorexa [JOK
29 "MexaHn4ecKoe https://m.edsoo.ru/f

IBIJKEHHE. fOb0408

BzaumoneiictBu

e Ten"

KontponbHas

},’;fe(’;:HizeTfiee Bu6miorexa LIOK
30 https://m.edsoo.ru/f

JIBYKECHUE. fObO6eC

Bzanmoneiicten -

e ten"

Nmnynec Tena.

Nmnynbc cuibl.

322;:%1{“ bu6mmoreka [IOK
31 https://m.edsoo.ru/f

HMMITYJIbCA. f0b07fa

Yupyroe u -

HEYIpyroe

B3aUMOJEICTBUE

ng:ﬁgi;iﬁi; bu6mmoreka [JOK
32 https://m.edsoo.ru/f

COXpaHEHUs f0b096C

uMynbca' T

Ypok-

KOH(EpEeHITUS
33 "PeakTUBHOE

JIBHKEHHE B

MpUpoJIe U

TeXHHUKE"

Mexanndeckas bu6mmoreka [JOK
34 paboTa u https://m.edsoo.ru/f

MOIIHOCTb f0bOa84

Pa6oTta cuibl

TSKECTI. CHUII bu6mmoreka [JOK
35 ’ https://m.edsoo.ru/f

YIIPYrOoCTH U
CHJIBI TPEHUS

fOb0db8



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

36

JlaGopatopHas
pabota
«Ornpenenenue
paboThI CUIIBI
TPEHHS [IPU
paBHOMEPHOM
JIBMDKCHUH TeJia
o
TOPU30HTAIBHOMN
MTOBEPXHOCTH

37

CBs13b SHEPrUMN
1 palboTBHI.
[ToreHnnanpHas
SHEPTHS

38

Kunernmueckas
SHEPTHS.
Teopema o
KHHETHYECKOH
SHEPTHH

bu6moreka [IOK
https://m.edsoo.ru/f
f0b0c32

39

3akoH
COXpaHCHHUS
SHEPTUH B
MEXaHHUKE

40

JlabGopaTopHas
pabota
«3yuenue
3aKOHa
COXpaHEHHUS
SHEPrUN»

bu6moreka [IOK
https://m.edsoo.ru/f
fOb12fe

41

KonebarensHoE
IIBUJKEHUE U €ro
XapaKTePUCTHKHU

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0b1858

42

3aryxarouue
KoeOaHusI.
Brinyxennsie
KoeOaHusI.
Pe3onanc

bubmuoreka [JOK
https://m.edsoo.ru/f
f0b20f0

43

Marematudecku
Y U IPY>KUHHBIN
MasATHUKHU

44

Ypok-
HCCIEOBaHNUE
«3aBUCUMOCTh
nepuoaa
KoiebaHuii OT
JKECTKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

IPYXUHBI U
Macchl rpys3a»

45

[IpeBpamienue
SHEPTrUu Mpu
MEXaHUYECKUX
KOJIeOaHU X

46

JlaboparopHas
pabota
«Ornpenenenue
HYaCTOThI 1
nepuoia
KoJeOaHui
NIPY>KUHHOT'O
MadATHHUKa»

bu6mmoreka [{OK
https://m.edsoo.ru/f
fOblaec

47

JlaGoparopHas
pabota
«IIpoBepka
HE3aBUCUMOCTH
nepuoia
KoJebaHuit
rpysa,
MIO/IBEIIEHHOTO
K HUTH, OT
Macchl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/f
f0b197a

48

MexaHandeckue
BOJIHEI.
CsolicTBa
MeXaHUYECKHX
BOJIH.
[IpononbHbIE U
MOIIePEYHbBIC
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/f
fob21fe

49

Ypok-
KOH(EpEeHITUS
"MexaHn4ecKnue
BOJIHEI B
TBEPJIOM TEJIE.
CeiicMuueckue
BOJIHBI"

50

3BYK.
Pacnipoctpanen
U€ U OTPAKEHUE

3ByKa

51

Ypok-
HCCIIeIOBaHUE
"HaOmroneuue
3aBHCUMOCTHU



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

BBICOTHI 3BYKa
OT YacTOTHI"

52

I'pomkocThb
3BYyKa U BBICOTA
TOHA.
AKyCTUYECKHI
pEe30HaHC

53

Ypok-
KoH(pepeHIHs
"VnpTpa3Byk u
nH(ppa3ByK B
pUpoJIE U
TexHUKe"

bu6mmoreka [{OK
https://m.edsoo.ru/f
f0b23ca

54

ITonroroBka K
KOHTPOJIBHOU
pabote 1Mo Teme
"3aKOHBI
COXpaHEHHS.
Mexanndeckue
KoJIeOaHus U
BOJIHEI"

bu6moreka [IOK
https://m.edsoo.ru/f
fOb25f0

55

KonTposbHas
pabora 1o Teme
"3aKOHEBI
COXpaHEHHS.
MexaHandeckue
KoJeOaHus U
BOJIHBI"

56

DJIEKTPOMArHuT
HOE ToJIe.
DJIEKTPOMArHuT
HbIE€ BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb2abe

57

CBolicTBa
AIICKTPOMArHUTH
BIX BOJIH

58

Ypok-
KOH(EpEeHITUS
"[xana
3IEKTPOMAarHUTH
BIX BOJIH.
Hcnonn3oBanue
3IEKTPOMAarHUTH
BIX BOJIH JIJIS
COTOBOI1 cBs3H"

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb2fe6

59

Ypok-
HCCIIEI0OBAaHUE
"N3yuenue

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb2c6e



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

CBOMCTB
3JIEKTPOMAarHuTH
BbIX BOJIH C
IIOMOIIBIO
MOOHJIBEHOTO
tenedona"

60

Pemenne 3amau
Ha OIpEJIETICHUE
YaCTOTHI U
JUTAHBI
3IEKTPOMAarHuTH
O¥ BOJTHBI

61

DNeKTpOMarHuT
Hasl IPUPO/Ia
cBeta. CKOpOCTb
CBeTa.
BomraOBEIE
CBOMCTBA CBETa

bubmmoreka [{OK
https://m.edsoo.ru/f
f0b31d0

62

Uctounnkn
CBETA.
[IpssMonHENHO
e
pacnpocTpaHeHU
€ CBeTa.
3aTMeHHus
Counnna u JIyHst

bu6moreka [IOK
https://m.edsoo.ru/f
f0b3658

63

3aKoH
OTPaKCHUS
cBeTa. 3epkasna.
Pemrenue 3agau
Ha MPUMEHEHUE
3aKOHa
OTPaKCHUS
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb38c4

64

IIpenomnenue
cBeTa. 3aKOH
MPEIOMIICHUS
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb3aea

65

ITonnoe
BHYTpPEHHEE
OTpa)K€HUeE
CBeETA.
Hcnonn3oBanue
MOJIHOTO
BHYTPEHHETO
OTpa)X€HUs B

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb3c5c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

OIITUYCCKUX
CBETOBOJAax

66

JlaGopatopHas
pabota
"UccnenoBanue
3aBUCHMOCTH
yria
MIPEIIOMIICHHUS
CBETOBOTO JIy4a
OT yIJ1a MajCHUS
Ha TPaHHUIIE
"BO311yX-
cTexio""

67

Ypok-
KOH(EpEeHITUS
" cnonp30BaHu
€ MOJIHOTO
BHYTPEHHETO
OTPaKCHUS:
CBETOBOJIBI,
OINTHKOBOJIOKOH
Has CBA3B"

68

JIMH3EL
OnrTuueckas
CHUJIa JIMH3EI

bu6moreka [IOK
https://m.edsoo.ru/f
fob3f2c

69

[Toctpoenne
n300pakeHH B
JIMH3aX

bu6moreka [IOK
https://m.edsoo.ru/f
fOb444a

70

JlaGopaTopHas
pabota
"Onpenenenue
(hokycHOTO
paccTosSHUS U
OINTHYECKOM
CHUIBI
cobuparomei
JIMH3BI"

bubmuoreka [JOK
https://m.edsoo.ru/f
f0b4206

71

Ypok-
KoH(pepeHIHs
"Onruueckue
JTUH30BBIE
npubopsr"

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcOa7e

72

I'nma3 kakx
OINTHYECKAS
CHCTEMa.
3penue

bu6nmoreka [JOK
https://m.edsoo.ru/f
f0b4684



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

73

Ypok-
KOH(pepeHIs
"leexTor
3penus. Kak
COXPAaHUTH
3penue"”

74

Paznoxenue
0enoro ceera B
cnekTp. OnbIThl
Hrrotona.
CnoxxeHnue
CHEKTPAITLHBIX
[IBETOB.
Jucnepcus
cBeTa

bubmmoreka [{OK
https://m.edsoo.ru/f
fOc0f4c

75

JlaGoparopHas
pabota "OnbIThI
10 Pa3JIOKEHUIO
0enoro cera B
CIICKTp H
BOCITPHSITHIO
1BETa
MPEIMETOB TIPU
UX HAOJIIOIEHUN
qepe3 I[BETOBBIC
¢bunpTpH"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcOe2a

76

Ypok-
MPaKTUKYM
"BosHOBEIE
CBOICTBa CBETA:
nucrepcus,
uHTEepdepeHIns
u qudpakms”

77

OnbIThI
Pezepdopna u
TUTAHETapHas
MO/JIeNIb aTOMa

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc12a8

78

ITocrynatel
bopa. Monens
atoma bopa

79

Hcnyckanue u
MOTJIOIICHUE
CBETa aTOMOM.
KBaHTHI.
JInHeuartnie
CIIEKTPBI

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcl44c



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c

Ypok-

MIPaKTUKYM bubnuorexa [IOK
80 "Habmronenue https://m.edsoo.ru/f
CIIEKTPOB f0c1550
HCITycKaHus"
PagnoaxTuBHOCT Bubmiorexa [TOK
81 R — https://m.edsoo.ru/f
fOc1672
STT(?;;E?: p— bu6mmoreka [{OK
82 Hyxnomas https://m.edsoo.ru/f
fOcl8ac
MO/JIeTTh
PanuoakTuBHbBIC bubmmoreka [{OK
83 MIPEBPAIICHUSI. https://m.edsoo.ru/f
M3oTtonsr fOclal4
EEH;ZESG satat Bu6iuorexa [IOK
84 "P A THOAK THBHEL https://m.edsoo.ru/f
" fOclbda
€ TIpeBpaIeHH
85 [Tepuon
roJypacmaaa
Ypok-
KOH(EPEeHITUS
"PagmoakTHBHEI bubnuorexa [JOK
86 € U3ITyYeHUs B https://m.edsoo.ru/f
MIPUPO/IE, f0c2126
MEIIUIINHE,
TeXHUKe"
Snepubie
peaKkIuu.
3aKOHBI bubmmorexa [JOK
87 COXpaHEHUs https://m.edsoo.ru/f
3apsiI0BOrO U fOc1c58
MacCOBOTO
quCen
DHeprus CBs3u
ATOMHBIX S7ED. bubnuoreka [JOK
88 Chsi3h MACCLL 1 https://m.edsoo.ru/f
fOcld7a
SHEPrUuu
Pemenne 3amau
89 1o TeMe
"SAnepHbie
peakuun"
f;iigf;n bubmuoreka [JOK
90 https://m.edsoo.ru/f

JENEHUs SAEp.
Hctounuku

fOc1e88



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

sHepruu CoiiHla
U 3BE3]1

91

Ypok-
KOH(pepeHIs
"SAnepuas
SHEPreTHKa.
HencTBus
PaIOaKTUBHBIX
W3JIy4YCHHUI Ha
YKUBBIC
OpraHu3mal"

92

[ToaroToBka k
KOHTPOJIBHOU
pabore 1o Teme
"DyeKTpoMaruu
THOE TIOJIE.
DJIEKTPOMArHuT
HBIE BOJIHBI.
KBantoBbie
SIBJICHUS"

bubmmorexa [{OK
https://m.edsoo.ru/f
f0c223e

93

KontponbHas
pabora 1o Teme
"DnexTpoMaruu
THOE TOJIE.
DJIEKTPOMArHuT
HbI€ BOJIHBI.
KBantoBsie
siBJICHUS "

94

[ToBTOpEHME,
o0o01eHue.
JlaGopaTopHbIie
paboThI TIO
Kypcy
"BzaumoeiicTs
ue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c245a

95

IToBTOpEHME,
o0o0nIeHne.
Pemienne
pacyeTHBIX U
KayeCTBECHHBIX
3aJa4 10 TeMe
"TemnnoBbie
nporecch”

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c2572

96

[ToBTOpEHuME,
000011IeHHE.
Pemenue
pacyeTHBIX U

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c2a22



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22

KaueCTBEHHBIX
3a/1a4 1o TemMe
"KII/I TemioBbIx
nBurareiei”

97

[ToBTOpEHME,
000011IEeHHE.
Pemenne
pacUYeTHBIX U
KayeCTBCHHBIX
3aJ1a4 110 TeMe
"KIT/]
3JIEKTPOYCTAaHOB
oK"

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c2b30

98

[ToBTOpEHME,
00001IeHwmeE.
JlaGoparopHblie
paboTHI TIO
Kypcy
"CBeTOBBIC
SIBJICHHS"

bu6moreka [IOK
https://m.edsoo.ru/f
fOc2c52

99

[ToBTOpEHME,
000011IeHME.
Pab6oTa ¢
TEKCTaMH 110
TeMe ""3aKOHBI
COXpaHEHUS B
MexXaHuke"

bu6moreka [IOK
https://m.edsoo.ru/f
fOc2d6a

10

[ToBTOpEHME,
000011IeHME.
Pab6oTa ¢
TEKCTaMH 110
TeEME
"Konebanus u
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c2e82

10

IToBTOpEHME,
o0o0nIeHue.
Pab6oTa ¢
TEKCTAMH 10
teme "CBEeTOBEIC
sSBIeHUA"

bubmuoreka [JOK
https://m.edsoo.ru/f
f0c3044

10

[ToBTOpEHuE,
000011IeHHE.
PaGora c
TEKCTaMH 110
TeMe
"KBaHToBas u



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

sepHas
¢uznka"

OBLLEEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

27




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1S1 YYHEHUKA
» ®dusuka: 9-i knacc: 0a30BbIN ypOBEHb: YueOHUK, 9 knacc/ [leppikun W. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AkuinoHepHOe 00I11€CTBO

«3narenscrBo «lIpocsemenue»
METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. PaGouas nporpamma.
2. lleppiikun A. B. @usuka. 9 knace. YueOHUK 11 00111e00pa3oBaTeIbHBIX
yupexnenuid. M.:/Ipoda. 2014
3. Jlykamuk B. . CoopHuK BompocoB u 3a1ay mo ¢usuke. 7-9 xnacc.-M.:
IIpocsemenue, 2010.- 192c¢.

4. Iepoimkua A. B. CoopHuk 3amau o ¢usuke. 7-9 kiacc. - M.: Dx3amen, 2017.

-271c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. Buneo-onbIThl Ha ypokax. - Pexxum nocrymna:
http://virtuallab.by/publ/video_opyty/video _opyty/1

2. DneKkTpoHHBIe yueOHUKH 1o pu3uke. - Pexxum gocryma: http://www.fizika.ru/
3. UnTepecHbie MaTepraibl K ypokaMm (U3UKHU IO TEMaM; TECTHI TI0 TEMaM;

HaTJIsTHBIC TTocoOms K ypokaM. - Pesxkxum nocrtyma: https://class-fizika.narod.ru
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