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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO O0IIEro o0Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom deaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl IO (PU3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCS U OPraHU3alMI0 HU3YYEHUS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (usnke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[TporpamMMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIXCS.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € ENbIO OKa3aHUS METOTUYECKOU
MOMOIIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4€OHBIX
IPEeIMETOB, IMOCKOJBKY (HU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTuel, acTpoHOMUEH ©  (U3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBCHHOHAYyYHYIO KapTHHY MHpa,
NpeloCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAaHMsI, TO €CTh CII0CO0a MOIy4YEeHUs JOCTOBEPHBIX 3HAHUHM O MHpE.

OpnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNIbCTBA JUIsl TOTY4EeHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmuum mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pELICHUEM



Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TNPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepPHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3WKHU IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3WUKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEld (PU3MUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH



O6y‘-IaIOHII/IXC$[, CIIMCKa SKCIICPUMCHTAJIbHBIX SaﬂaHHﬁ, npecraracMbix B paMKax
OCHOBHOTI'O TOCYAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IK6.

COJAEPXKXAHUE OBYUEHUA

9 KITIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBMKeHHE. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JInHerHas u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetnii 3akon HerotoHna.
[IpyHIMN CyNeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [10KOs1, APYT'Ue BUJIBI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TskecTw.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHHS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUKECHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnrogenue nBm>xeHus Tela o OKPY>KHOCTH.



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

Habmronenne MexaHn4eckux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIDKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHne paBeHCTBA CHII IPU B3aUMOJICHCTBUM TeJl.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca npu B3aUMOACUCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHHe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH MPU JIBHKEHUU Tella Mo JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUILIEro paBHOMEPHOIO
JIBIDKEHUS [IAPUKA WIH TETICKKU.

Omnpenenenne cpeHEed CKOPOCTH CKOJIBXEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpU PABHOYCKOPEHHOM JBHKEHUU 10
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodphuireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXpaHEHHUsI SHEPTHH.

Pasznen 9. Mexannyeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTy1a. MareMaTu4eckuil U NpyKUHHBIM MasTHUKU. [IpeBpaimieHue
HHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.



3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOHCTBa MeEXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJXHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGnrogenue konebaHUi Tea MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomel u onvimol.
1. OmpenenieHHe YacTOThl M TEpUoJa KoJieOaHMM MaTeMaTU4eCcKOTO

MasiTHUKA.
2. Ompenenenrie 4acTOThl U IEPHO/Ia KoeOaHUi MPY>KUHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
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4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KojeOaHuil Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONbITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh Mepuoja  KoJjeOaHHid
NPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHust CBOOOJHOTO MaeHHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.
OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBeETA.
Hemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie pabomul u onvimol.
1. W3yuenue CBOWMCTB SJEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
tenedoHa.
Pa3zgea 11. CBeroBble siBJICHHS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTpakKeHUs CBETA.

[Ipenomnenue cBera. 3akOoH MpelomieHus cBera. [lonHoe BHyTpEHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom mnydeit B gnumH3e. OnTudeckas cucrtemMa (oToarmapara,
MUKpPOCKOIIa M Teneckona. ['7a3 kak onTuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuyeckui CBETOBO/I.

Xop tydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia

naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yrila MPEJOMIIEHUS CBETOBOIO Jiyda OT YIJia

NaJICHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHHI C MOMOILBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3BI.

6. ONBITHI 1O PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OmNBITEI IO BOCIHPHUATHIO IIBETA MPEAMETOB MPHU WX HAOJIOJCHUHU uepes
I[BETOBbIE (DUITBTPHI.

Pa3nen 12. KBanToBbI€E SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHass Mojens atoma. Mognens atoma bopa.
Hcnyckanue u norioiieHne cBera aroMoM. KBaHThl. JInHeHyaThie CIEKTPHI.
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PagnoaktuBHocts. Ajbda, 6eTa- U ramma-uznydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HWszoronmsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCET.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUUW HaA JKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus nznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnrogeHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENHEHO-00001AI0MINN MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3alun
U 0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMNbITa  JICSITEIBHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TaKXkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe i 00yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM JAHHOIO MOIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunuBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCJEIOBAHMUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBACHATH (pU3myeckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YMHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep AAHHOTO pas3fellia Pean3yeTcs
32 CYET TOro, 4YTO OOy4aroluecs BBINOJHIIOT 3aJaHusl, B KOTOPBIX UM
IpeaIaraeTcs:

HAa OCHOBE IIOJIyUEHHBIX 3HAHUW paclo3HaBaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY>KaIOIIEH MPUPOIE U MOBCEIHEBHOM KU3HH;

UCIT0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUisl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;



O0OBSACHATH Hay4YHBIC OCHOBBI Hanbosee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TGXHOJIOFHﬁ, HalpuMcep, IMMPaKTHUICCKOT0 UCITOJIb30BaHUA PA3JIMIHBbIX HCTOYHUKOB
9HCPI'MK Ha OCHOBC 3aKOHA IPCBpAICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BHUIAOB
OHCPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIpPaBIECHO

Ha JOCTH)KEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX

pE3yNbTATOB.

B pesynbraTe uzydyeHus Gu3nKu Ha ypOBHE OCHOBHOI'O OOIIIer0o 00pa3oBaHUs

y oOyuaroierocsi 0yayT cpopMUpOBaHbI CIAEAYIOLUIUE JIUYHOCTHBIE PE3ybTaThl B

4acTH:

e 1) IaTpMOTHYECKOT0 BOCIIUTAHMSA:

e — IPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
bu3nuecKol HayKu;

e — IIECHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpaKIaHCKOIr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

e — FOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/I€HUU OOIIECTBEHHO3HAUUMbIXU
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKEHUN
bu3uKy;

e — OCO3HaHME BAXHOCTH MOPAJIBHO-3THUECKUX NIPHUHIMIIOB B AECATEIBHOCTU
YYEHOTI0;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCHPHUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

e — OCO3HAaHHE LEHHOCTU (PU3MYECKON HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAKHEHIIEH COCTABIISIIOILEH
KYJbTYpBbI;

e — pa3BUTHE HAY4YHOU JIIOO03HATENHLHOCTH, MHTEpPECa K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

e 5) dopMupoBaHuss  KyJbTYPbl  3A0POBbSI M  3MOIHOHAJBLHOIO
Os1aromoJryuust:

e — OCO3HaHHME IEHHOCTH Oe3omacHOoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MPaBWJI 0OE30MaCHOTO TIOBEJECHUSA Ha
TpaHCIIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBAaHUEM B
JOMAIIHUX YCIIOBUSX;



— c(hopmMupoBaHHOCTh HaBblKa pedieKCUM, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY M TaKOI'0 e Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIMTAHMS

— AKTUBHOE y4YacTHUE€ B pPEUICHUWU MPAKTHUYECKUX 3a/lad (B paMKaxX CEMbH,
o0pa3oBaTENbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOM U
COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (PUIUYECKUX
3HaHWM;

— WHTEPEC K MPAKTUICCKOMY M3yUCHHIO POodeccHii, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUgd Ha NpUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3aaad B
00JIaCTH OKpY’KalollleW cpenbl, TJIAaHUPOBAHMUSI TOCTYIIKOB U OLEHKH UX
BO3MO>KHBIX MOCJIEACTBUM JIJIsi OKPY>KAIOIIEH CPeibl;

— OCO3HaHHE TI00ANBFHOTO XapakTepa IKOJIOTHYECKUX MpoOJeM U MyTed HX
pelieHus;

8) amanTanum K M3MEHSIIOMIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIXHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINOJHEHWU HWCCIEAOBAaHUN U
POEKTOB (DM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH YEPE3 MNPAKTUYECKYIO
NEATEIIbHOCTD;

— NOTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

— OCo3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3UUESCKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OLICHKa CBOMX JIEMCTBUM C Y4YETOM BIMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATDI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO

oOurero oopazoBanus y odyuaroiierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  yYHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.



ITo3HaBaTeIbHBbIC YHHBEPCAJIbHbIE YUeOHbIe AeHCTBUS

Bba3oBnle Jjornueckue a1eiicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JTAaHHBIX U HAOJIIOJICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUIUUECKUX
SBJICHHH W MPOLIECCOB, J€1aTh BBIBOJBI C HCIOJIb30BAHUEM JI€TYKTUBHBIX
Y MHJIYKTHUBHBIX YMO3AKJIFOUEHHU, BBIIIBUTAaTh THIIOTE3bl O B3aUMOCBA3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENILHO BBIOMpPATh CIOCOO peuieHus y4yeOHoW (usmdyeckoi
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIeHMs, BbIOOp Haunbolee
MOAXOJSIIET0 C Y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITEBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI M0 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUIHBIC METOJbI, HHCTPYMEHTBI U 3alPOCHI TIPH TTOWCKE U
orOope WHGOPMAIMM WIA JAHHBIX C y4ETOM MPEIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIlaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, rarpaMmMamMu, HHOU TpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXJEeHUsi y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U



BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa pEIIeHWE 3a/Jadyd W TOJJCp KaHHE
0arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXICHUSIMH JIPYyTUX YYaCTHHUKOB
Jauajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIH;

BBIPQKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITUCHMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIISATh PE3YIbTaThl BHIMIOJHEHHOTO (PH3UYECKOTO OMBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W HCIOJb30BaTh  IMPEUMYIIECTBA  KOMaHJIHOH U
WHIUBUIyaIbHOH pa0OThl MpHU PEIICHUH KOHKPETHOW (HHU3UUECCKOM
poOJIeMBI;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBPHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
mo e€ IOCTIKCHHIO: pacTIpeleisaTh pPOJH, OOCYKIaTh MPOIECCH |
pe3yJIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHS HECKOJIBKUX JTFOJIEH;
BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAaU€CTBEHHOI'O Pe3yJIbTara Io
CBOEMY HAIpaBICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JPYTAMHU
YJIcHaMH KOMaH/IbI,

OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OpUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX TMPHUHATHUS  PEIICHUN
(vHIMBHUAyaTbHOE, TPHUHSATHE PENICHUS B TPYIINE, MPUHATHE DPEIICHUN
rpyIIon);

CaMOCTOSITENTHHO COCTaBJISATh AITOPUTM pelieHusT (PU3UUECKOl 3aJaun HIIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjlaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJ€KBAaTHYIO OLIEHKY CUTYAallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHS
(bu3MUecKOoro HMCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



CTaBUTh €05 Ha MECTO IPYroro 4eyioBeKa B XOJI€ CIOpa WA JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIOro;
pU3HaBaTh CBOE MPABO Ha OIMMOKY MPU PEIICHUN (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 9 kiiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHATHSA: CUCTEMAa OTCU€Ta, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, JehopmMarius
(ympyrasi, mjgacThudeckas), TPEHHE, IIEHTPOCTPEMHUTEIBLHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpPy3KH, HEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KoeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTpPbl UCIYCKAaHUS U MOTJIONICHUs, aib(a, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHUE, CBOOOIHOE
NaJIcHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBIDKEHUE, KOJIeOATeIbHOE JBMKEHHE (3aTyXarolue u
BBIHYKJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE
3ByKa, MNPSIMOJIMHENHOE pacClpOCTpPaHEHUE, OTPAXKEHUE U IPEIIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe OeIoro cBeTa B
CIIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JIUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOaKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX SIBJICHUUA B
OKpY)KarolieM Mupe (B TOM uuciie (Pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHeT COJIHEUHON CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMIIETpsICEHUEe, CEUCMUYECKHE BOJIHBI, I[yHaMH, 3XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOE JIECUCTBHE BUAMMOTO,
yIbTPA()HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, PAJUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYYEHUNA Ha
OpraHu3M 4YeJIOBEKAa), MPH STOM NEPEBOAUTH MPAKTHUYECKYIO 3ajJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHBIE CBOICTBA TN U (PU3NUYECKUE SIBICHHUS, UCIIONIb3YS
¢usznyeckue BEMUYMHBI (CpeqHSSi U MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBMOKECHHH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CUa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJACHMs, BEC TeNa, HUMIYJIbC TeEJa, HUMITYJIbC CHJIbI,
MeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
HNOJHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS HEPTUSl CKATOU
IIPYKUHBI, KHHETHYECKas DSHEPIHs, IOJHAs MEXaHW4YecKas »JSHEpIus,
NEPUOJ U YacTOTa KoueOaHul, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, IOKa3aTelb MPEIOMIICHUS CPEMIbl), P OMUCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIHOJIB3YEMBIX BEIUYHH,
0003HAaYeHUsI W EIUHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIuu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEPHO3ULMA CHJI, NPUHIUI OTHOCUTEIbHOCTH [ anuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpPU SIIEPHBIX PEaKUusAX, MNPU ATOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl M CBOMCTBA Teld, B TOM YHUCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C ONOpoW Ha 2—3 MU3YYEHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJaud  (ONMUpAIIMEcs Ha CHCTeMy U3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEIIECHHUs, TPOBOJIUTh PACUEThl U
OLICHWBAaTh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYUHBL;

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(buU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHHE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTH MOPsJIKa
NPOBENCHUSI  UCCIENOBAHUS, JIENIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
bu3nUecKkux CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPaHEHHUSl HHEPrHH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPY>KMHHOTO



MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOaHMH, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKeHHsS B
IJIOCKOM 3€pKajie U CBOMCTB HM300pa)keHusi NpeaMera B coOuparoiiei
JMH3€, HAOJIOJEHUE CIUIOIMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMNbITAa U €ro  pe3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSMBIX M3MEPEHUM, OMpeessis
CpellHee 3HAaYeHUE Uu3MepseMOl BeIMYUHBI ((OKYCHOE pacCTOsSHUE
cobuparomeil JTUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO TPUOOpPa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTU
yria OTpakKeHUsl CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yrJia
NaJicHus): IUIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSITEIBHO coOuparh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
(dbu3nyecKX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, J€JIaThb BBIBOJBI IO
pe3ynpTaTaM HCCIeA0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpPEHHME Teja TNpHU pPaBHOYCKOPEHHOM JBHKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHHSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CWJIa COOMpAaroIie JIMH3BI, PAJAMOAKTHBHBIA  (QOH):
IUIAHUPOBAaTh M3MEPEHHUs, cOOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIINH, BBIYUCIATD
3Ha4YCHHNE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

COOJTI0OIaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TP paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK WM3YyYEHHBIX (QU3UYECKUX MOJICICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JWH3a, TUJIAHETapHas MOJElbh aTroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM Ha WX OmMHUcaHus (B TOM YHUCIE:
CIHUIOMETp, MATYUKH TIOJNOKEHHUS, PACCTOSHHUS M YCKOPECHHsS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,



CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HEoOXoauMmble (U3HYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IMPOIECCOB
OpU PEUICHUH Y4eOHO-MPAKTHUYECKUX 3a/1ay, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS N300pAKEHUI B INTOCKOM 3€pKajie U COOMpArOLIEH JINH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecnieueHrs 0€30MacHOCTH MpU oOpalleHuy ¢ mpudbopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CPEIE;

OCYIIECTBIATh MOUCK HMHPOpMAIMU (PU3UYECKOTO COJACpKAHUS B
HuTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IyTH ONpPEAEIICHNUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpPMALMU HA OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

MCIIONb30BaTh MPH BBHIMOJHEHWN YY€OHBIX 3alaHUl HAYYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcesl cetu MHTEpHET, BlajgeTh NpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HAa OCHOBE
uHGOpPMallMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEACTABIATh PE3yNIbTaThl IPOSKTHON WM UCCIIEI0BATENbCKON
NEeSATENIbHOCTH, MpPU 3TOM TPaMOTHO  HCHOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3UKH U CONPOBOXKAATH
BBICTYIUUIEHUE TIpe3eHTalued ¢ y4€ToM OCOOEHHOCTEH ayJIUuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
9 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne /o P Konrpoubusie IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pasznea 1.Mexannueckue siBJeHUS
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
’ OTNUCAHUS https://m.edsoo.ru/7f41a4a6
o bu6 K
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBI COXpaHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2.MexaHnuyeckue Ko1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 MexaHnueckue KoJIeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3.2/eKTpOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4.CBeToBbI€C ABJICHUSA




bu6mmoreka [IOK

4.1 3 6 2
AKOHET pACHPOCTPAHCHIA CBETa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONITHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.edsoo.ru/Tf41ada6
Hroro no pazgeny 15
Pa3zgen 5.KBaHTOBBI€ IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 Crpoenue aTomnoro npa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 slnepHbie peaxiui 7 I ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6.I1oBTOpUTE/ILHO-000011aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 ) bubmmorexa [IOK
’ Kypca pusmku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




ITOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
Kosnu4yectBo yacos DJIeKTPOHHbIE
[
Jl:;n Tema ypoka Beero Kourposbnble IIpakTuyeckue f/II:;:eHI/IH :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI
MexaHnndeckoe JBHKEHUE. |
MarepuanbHasi TOUKa
Cucrema orcuera. OTHOCUTEILHOCTD | bubnuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NIpsAMOJIMHEITHOE | bubnnorexa [JOK
JBUMKECHHUC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE
nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTh
[IpsimonuHEitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO
PAaBHOYCKOPEHHOTO JIBH>KEHHUS. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue
YCKOPEHHS Tella IIPU | | bu6muoreka [JOK
PaBHOYCKOPEHHOM ABHKEHUH 110 https://m.edsoo.ru/ff0adb18
HakJI0HHOM 110cKocTU" (1)
CBoboaHoe nagenue Ten. OnbIThI |
lanunes
PaBHOMEpHOE nBMXKEHUE IO 1 bu6muoreka [JOK




okpyxHoctu. [lepron u yactora
oOparnienus. JIuneiinas u yriosas

https://m.edsoo.ru/ff0ael176

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IIepBeb1it 3ak0oH HproToHa. Bektop bubmuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOpelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HproToHa. bubmmoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Crna ynpyroctu. 3akon I'yka Eggs?;l;?:;(i)gr?/lﬁmaecﬂ
16 Pemenue 3amau mo reme «Cuita
YIOPYTOCTH
17 JlaGopatopHnas padora «OnpezneneHue bubnmnoreka HOK
KECTKOCTHU MPYKUHBI»(2) https://m.edsoo.ru/ff0ace28
bubmuoreka [IOK
18 Crna Tperis https://m.edsoc]fru/fanf738
19 Pemenue 3amag mo teme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGoparopHas padota "Omnpenenenue
20 KOB(b(l;)I/IHI/II)eHTaI?[‘peHI/ISI ™ bubmmorexa LIOK
ckombKerms"(3) https://m.edsoo.ru/ff0af8be
Pemenue 3amay mo teMe ""3aKOHEI BuGmmorexa LIOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSDKeCTH U 3aKOH BCEMHPHOI'O

bu6nmmoreka [IOK

22 TATOTCHUSA. Y CKOPEHUE CBOOOHOTO
P A https:/m.edsoo.ru/ff0af044
MaJICHUS
Ypok-koupepenius "JIBuxeHue TeI
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna
24 TSKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
. P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
[IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHOW TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO. bubnnorexa [JOK
26 N
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILLIEHHUS
27 MowmenT cuisl. LleHnTp TskecTn
)3 Pemenue 3agaa mo reme "MomeHT bu6mmoteka IIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOHU padoTE 110
29 TEME "MexaHquCK(I))e BI/I)KGEI/IC bubmorexa HOK
. ")I ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KoHTtponbHas paboTa 1mo teme
30 "MCXIZIHI/I‘-ICCK(I))G BIDKCHHE bubmmorexa [IOK
N a ' https://m.edsoo.ru/ff0b06ec
BzanmoneiictBue Ten"
Wmmynbsc Tena. UMnynbe cuibl. 3aKoH
31 (¢10):¢ ZHeHHﬂ M J'IBZa Yipyroe u bubmorexa [IOK
p yibea. Spyr https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoeiCTBHE
32 Pemenue 3amad mo treme "3akoH but6mmoreka [IOK




COXpaHEHUs UMITyJibca"

VYpoxk-koHpepenuus "PeakTuBHOE

https://m.edsoo.ru/ff0b096¢

33 JIB)KCHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckasi paboTa U MOIITHOCTh hitps://m.cdsoo.ru/f0b0as4
35 PaboTa CHIIBI TSIKECTH, CHIIBI bubnunoreka LIOK
YIOPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU3OHTAIILHON TOBEPXHOCTUM(4)
17 CBs3b 3HEprUU U paboTHI.
[TorenuuanpHast sHEprus
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue bubmuoreka [IOK
3aKOHA COXpaHEHMsI SHeprum»(5) https://m.edsoo.ru/ffOb12fe
41 KonebarensHoE IBUKEHNUE U €T0 bu6mmoreka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KojeOaHusl. bubnunorexa LIOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKuil ¥ NPYKUHHBINA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
. bubnuotexa [JOK
44 nepuo/ia KojaebaHui 0T KEeCTKOCTH

MIPYXUHBI U Macchl Ipy3an(6)

https://m.edsoo.ru/ff0b197a




45

46

[IpeBparienue sHepruu Npu
MEXaHHYECKUX KOJICOAHMSIX
JlabopaTopHas pabora «OnpeneneHue
4acTOTHI U IIeproia KojaeOaHui
NPY>KUHHOTO MasiTHUKa»(7)

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH IEPUOJIa KOJICOAHHIA
rpy3a, NOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»(8)

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE U
MOIEPEYHBIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

50

51

VYpoxk-koupepenuus "MexaHndecKkue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuieckue BOJTHBI"

3Byk. PacnipoctpaHenue u oTpaxeHue
3ByKa

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
yacToThl"(9)

52

53

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te 1o

TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme




"3aKoHbI COXpaHeHUsI. MeXaHnYeCKHre
KoJieOaHusl U BOJIHBI"

BHGKTPOMaFHI/ITHOC I10JIC.

bubnunorexa LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
Hcnons30BaHue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpoxk-uccienoanue "M3yuenue
. 1 bubnnorexa [IOK
59 CBOWCTB AJICKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
moMoIIbo MoomibHOTO Tenedona"(10)
Pemenue 3agau Ha onpeneneHne
60 YaCTOTHI U JUIUHBI JIEKTPOMArHUTHOM
BOJIHBI
DneKTpoOMarHuTHas MIpupo/ia CBeTa.
61 CxopocTts cBeTa. BonHoBBIE cBOMCTBA bubmorexa HOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitHoe
62 acIpocTpaHEHHUE CBeTa. 3aTMEHUS brbmmorexa [TOK
pacripoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHNE bubnnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETa
64 IIpenomiienue cseta. 3aKkoH bu6muoreka [JOK
IPETOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpAKEHNE CBETA. bubnmnorexa [JOK

Hcnonb30BaHue MOJHOTO BHYTPEHHETO

https://m.edsoo.ru/ffOb3c5c




OTpa’XCHUA B OIITHYECKHUX CBETOBOJAAX

Jlaboparopuas pabota "Hccrnenoanue
3aBUCHMOCTH yTJIa TPEIOMIICHHUSI

66
CBETOBOTO JIy4a OT yTIJIa MMaJIcHUus Ha
rpanute "Bo3ayx-creksno""(11)

Ypok-koHpepennus "Mcnonb3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPaKEHHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBS3b"
bubnunoreka LIOK
68 JIunzpl. OnTuyeckas Cuiia JTUH3bI
https://m.edsoo.ru/ff0b3{2¢c
bubnunoreka LIOK
69 [TocTpoenue n3o00pakeHU B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
70 box SHOFg acETo;IHI/I;I u OIEITquCKoﬁ bubmorexa [IOK
YCHOTO paceto? ) https://m.edsoo.ru/ff0b4206
cuIIbl cobupatomeit nuH3b1"(12)

71 Ypok-koupepeniusa "OnTuyeckue bubnmnorexa [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bu6nunorexa LIOK

72 I'na3 xak o ecKkasi cuctema. 3peHue

1a3 KA OTTIHECKas CHCTeMa. Spert https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepenus "JlegexTs
3penusi. Kak coxpanurts 3peHue"
Pa3noxxenue 6enoro ceera B CIEKT.

74 OnbiTel HetoToHA. CriokeHne bubmuoreka [JOK
CIEKTpaIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlabopartopHnast pabota "ONBITHI 11O

paTopHa p but6mmoreka [IOK
75 pas3ioKeHuIo O6eI0ro cBeTa B CIEKTp U

BOCIIpHUATUIO IBE€TA IPCAMETOB IIPU UX

https://m.edsoo.ru/ff0cOe2a




HaOJII0JICHUN Yepe3 IIBETOBHIC
¢unbTper"(13)

VYpoxk-npaktukym "BosHOBBIE

76 CBOICTBA CBETA: AUCIIEPCHUS,
unrephepennus u quppakums'(14)
77 Omnsitel Pe3epdopaa u ruranerapHas bubmmoreka [JOK
MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue 1 morjouieHue cBera
79 atoMoM. KBauTel. JInHeH4aTwie bubmorexa HOK
' ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
20 VYpok-npaktukyMm "Habmrogenue bubmmoreka [JOK
cnekTpoB ucnyckanus'"(15) https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BHUIBI bubnuorexa [IOK
A A https://m.edsoo.ru/ff0c 1672
20 Crpoenue atomHOro siipa. Hykinonnas bubnnorexa [JOK
MOJICNTb https://m.edsoo.ru/ffOc18ac
23 PanuoaxkTuBHBIE IPEBpAILICHHUS. bubmuoreka [IOK
30TONEI https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau mo teme: bu6mmoreka IIOK
"PanuoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacmnana
Vpok-koH(pepenus "PagnoakTUBHEIE
86 I/I3IJ)'I CHI/I:Ib BF;'[ UPOJE, MEAUIINHE bubmmorexa TIOK
yi | PHPOJIE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHble peakni. 3aKOHBI
P P but6mmorekxa [IOK
87 COXpaHEHUs 3apsiI0BOIO U MacCOBOTO

YHUCCJI

https://m.edsoo.ru/ffOc1c58




88

89

DHeprus CBI3U aTOMHBIX sijiep. CBs3b
MacChl U SHEPTUuu

Pemenue 3agau no reme "AnepHeie
peakuuu"

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

90

91

92

93

94

Peakuuu cunTe3a u 1eneHus siep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JlencTeus
PaZMOaKTUBHBIX U3JTyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMme "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMArHUTHBHIE BOJHBI.
KBanToBsbic siBIeHHnS"

KonrtponbHas pabora no Teme
"DIeKTpOMarHuTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBsie siBieHus"

IToBTOpenue, o6o0mIEeHNE.

JlaGopaTopHble paboThI 110 Kypcy
"B3aumonericteue Tea"(16)

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1e88

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

bubmmoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o6meHue. Pemenue
paC‘-IeTHI)IX 1 KAQ4YCCTBCHHBIX 3a1a4 I10
teme "TemnoBble mpoiecch”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

97

[ToBTOpenue, o6o0menue. Pemenue
pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "KIIJ] TermoBeix quratenein”

IToBTropenue, o6o0mmenue. Pemenue

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunorexa LIOK




pacyeTHBIX ¥ KaYECTBEHHBIX 3aa4 110
teme "KIIJI anekTpoycTaHOBOK"

[ToBTOpEeHME, 0600IIEHNE.

https://m.edsoo.ru/ff0c2b30

bubnunoreka LIOK

8 JIa0 0 1 1
? AbOpATOPHEIC PADOTRL IO KypCy https://m.edsoo.ru/ff0c2c52
"CsetoBblie saBiaeHUd"(17)
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHbBI 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubmmorexa [OK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
IToBTropenue, o6o0mmenue. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gpusnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




dopmbI VUEéTa padodeil MPporpaMMbl BOCIUTAHNUS B padouyeil mporpaMmme mo

QZI/BI/IKG.

PabGouas mporpamMma BOCIHTaHHUS peaM3yeTCs B TOM YHCIIC W Yepe3 HCIOIb30BaHUE
BOCIIUTATEIbHOTO TOTEHIMada YpPOkoB  (u3uku. DTa paboTa OCYIIECTBISIETCS B
caenyomux popmax:

[] [ToOy>xieHne o0ydJaroiuxcsi COOJII01aTh Ha YPOKE OOIIETIPHUHATHIC HOPMBI TTOBEICHHUSI,
nmpaBujia OOIIEHUS CO CTapmUMH (IeJarorMYecCKUMU pabOTHHKaAMU) M CBEPCTHUKAMHU
(oOy4JaromMMuUCs ), TPUHIUIIBI y4eOHON AUCIUTUIMHBI U CAMOOPTaHU3AIIUH.

1 TlpuBneueHre BHUMaHHUS OOYYarOIIMXCS K LIEHHOCTHOMY acCHEeKTy H3y4yaeMbIX Ha
YpOKax NpeaIMeTOB, SIBICHHUH, COOBITHI uepes:

[1  J;eMoHCTpauuio  OOydYalomMMCS TPUMEpPOB  OTBETCTBEHHOTO, TPa)KAaHCKOTO
MOBE/ICHHUSI, TPOSIBIICHUSI YEIOBEKOIIO0US U 100pOoCcepIeYHOCTH

— oOpalieHue BHUMaHUS Ha HPABCTBEHHBIE AaCIEKTbl HAYyYHBIX OTKPBITUH, KOTOPHIE
W3Yy4arTcs B JAHHBI MOMEHT Ha YPOKE; Ha SAPKUX JeATENIed KyJIbTypbl, YYCHBIX,
IOJINTUKOB, CBSI3aHHBIX C HM3y4aeMbIMM B JaHHBI MOMEHT TEMaMM, Ha TOT BKJIAJ,
KOTOpPBII OHHM BHECIIM B Pa3BUTHE HAIIEW CTPaHbl U MUpPA, HAa JOCTOMHBIE MOAPAKAHUS
IPUMEPBI UX KU3HU, HA MOTUBBI UX ITOCTYIIKOB;

— MHCIIOJIb30BaHUE HAa ypoKax HMH(OpPMAalMM, 3aTparvBarolleil BaXKHbIE COLMAJIbHBIE,
HPaBCTBEHHBIE, STUYECKHUE BOIPOCHI

[] Mcnonb3oBaHME BOCHUTATEIBHBIX BO3MOXKHOCTEH COJAEp)KaHUS y4eOHOro mpeaMmeTa
s GOpMHUPOBAaHUS Yy OOYyYalOIUXCA POCCHMCKMX  TPAJAMLIMOHHBIX JTYXOBHO-
HPAaBCTBEHHBIX U COIMOKYJIBTYPHBIX IEHHOCTEH uepe3 Moa0op COOTBETCTBYIOLIMX
TEKCTOB JIJI YTE€HUS, TPOOJIEMHBIX CUTYyAINi AJI 00CYKJICHUsI B KJlacce.

[] MaunuupoBaHue oOCYXJICHHH, BBICKA3bIBAHWK CBOET'O0 MHEHHS, BBIPAOOTKH CBOETO
JUIHOCTHOTO OTHOIICHUS K H3y9aeMbIM COOBITHSIM, SBIICHHSM, JIUIIAM.

[ ] BxiroueHue B ypoK UTPOBBIX MPOLEAYP, KOTOPbIE TOMOTAaIOT NOIEPKaTh MOTHUBALIUIO
o0Oyyarommxcsi K TOJYYEHHUIO 3HAHUM, HaJlaKMBAaHUIO TO3UTHUBHBIX MEKIMYHOCTHBIX
OTHOLIEHWH B Kjacce, MOMOTal0T YCTaHOBJICHHMIO J00poKenaTeabHOW aTtMocdepsl BO
BpEMS ypoOKa.

(] TlpumeHeHHe Ha ypOKE€ MHTEPAKTUBHBIX (opM pabOThl, CTUMYIHPYIOLIUX
II03HABATEIbHYI0 MOTUBALINIO 00YYaIOIIUXCS.

[] Ilpumenenue TpymnmoBod pabOThl WM pabOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaH/IHOM pabOThI U B3aUMOJCHCTBUIO C APYTUMH 00YHarOIIMUCS.

] Bb16op 1 UCHoJIb30BaHKUE HA YpOKaxX METOAO0B, METOAMK, TEXHOJIOTUHN , OKa3bIBAIOIINX
BOCIIMTATEIbHOE BO3JICHCTBUE HAa JIMYHOCTH B COOTBETCTBUHM C BOCHHMTATEIbHBIM
HJieanom, 11eJIbI0 M 3aJa4yaMi BOCIIUTAHUS.

[] MHunuupoBaHue U TMOAJEPKKA HCCIEI0BATEIBCKON AESITEIbHOCTH MIKOJBHUKOB B
dbopMe BKIIOYEHHS B YPOK Ppa3IMYHBIX HCCIENIOBATEIbCKUX 3aJlaHUH, 4YTO JaeT



BO3MOKHOCTh OOYYalOIMMCSI TPHOOPECTH HABBIKM CaMOCTOSITEIbHOTO — PEIICHUs
TEOPETHUYECKON MPOOJIEMBbI, T€HEPUPOBAHUSA M OQPOPMIIEHUS COOCTBEHHBIX THIIOTE3,
YBOKUTEIBHOTO  OTHOIICHUS K YYXUM  HJesM, NyOJWYHOIO  BBICTYIJICHHMS,
apryMEHTHPOBAHHUs U OTCTaWBaHUsS CBOCH TOUKU 3PCHHUS.

[] YcraHoBiieHue yBaXKHUTEIbHBIX, JOBEPUTEIbHBIX, HE(POPMAIBHBIX OTHOLIEHUH MEXIy
YUUTEJIEM U YIEHUKAaMU, CO3/1aHHE Ha YPOKax 3MOLMOHAIBHO-KOM(OPTHOM CPEJIBI.

OneHoYHbIe MATEPHAJIbI M KPUTEPUH OIEHMBAHUS.

OneHouyHble MaTepuabl COCTABIECHbI JUIsl IPOBEJEHUS TEKYIIET0 U UTOIOBOI'O KOHTPOJIS
no ¢uszuke B 7-9 kimaccax B KoTopbix ucnoyb3yercs YMK «Dusuka» A.B. II€peimkuna, E.M.
I'yrHuka u np. Ha ocHoBe koaudukaTropa 3JIeMEHTOB COJACpkKaHUA U TPeOOBAHUN K YPOBHIO
NOJATOTOBKHA OOY4YalOIIUXCSl JJs NPOBEACHHMS OCHOBHOI'O TIOCYJAapPCTBEHHOI'O SK3aMEHa II0
¢uznke, co3aHbl KOAU(UKATOPBI 3IEMEHTOB COAEPKAHUS U TPeOOBaHUN K YPOBHIO OCBOCHMUS
00y4aroIUMUCs OTAEIbHBIX TEM, Pa3/leioB Kypca (pU3MKH OCHOBHOH ILKOJ, a HA UX OCHOBE -
cneundukanuu. Tunossie KMM mpencTaBisioT OJHOTUIHBIE A BCEX KIIACCOB 3aJaHus,
BKJIfOUArOlMe B ce0d 3amaHust TpEX YpOBHEH, IO CTPYKType IOXOXKMX Ha 3aJaHus,
npumensiemble Ha EI'D u OI'D no ¢wusuke. 3anaHus, UCIonb3yeMble B paboTax, B OCHOBHOM
B3STHI 13 COOpHUKOB «KOHTPOJIBHBIE H CAMOCTOATENbHBIE paboThI o ¢usuke» 7 - 9 kmacc. O.1.
I'pomueBa, «Ox3amen», Mocksa, 2010r. Kaxnas KoHTposibHas paboTa COCTOMT M3 TpEX
ypoBHelt: A, B u C. 3aganus ypoBHS A — TeCTOBble C BBIOOPOM OJHOIO BapHaHTa OTBETA U3
NpeJUIOKEHHBIX, 3aJaHusl YpoBHS B — Ha cOOTBETCTBHE, MHOXKECTBEHHBIN BbIOODP, ypoBHS C —
pa3BEépHyTOE pelIeHHe 3a7aud. BBINOIHATE KOHTPOJIbHBIE Pa0OTHI yyaliuecs MOTYT B TE€Tpaau
JUI KOHTPOJIBHBIX PaboT, THO0 HAa MOJATOTOBICHHOM OJIaHKE.

Kpumepuii oyenxu ycmuvix omeemog no gusuxe.

OneHka «5» CTaBUTCS B TOM ClIydae, €ClId yJaluiics:

e O0OHapyXuBaeT BEpHOE MOHMMaHHE (PU3MYECKON CYIIHOCTH U pPaccMaTpUBaeMbIX
SBJIGHUH M 3aKOHOMEPHOCTEH 3aKOHOB M TEOpUi, JaeT TOYHOE OINpEJEeIeHHUE U
UCTOJKOBAaHWE OCHOBHBIX IIOHATHUH, 3aKOHOB, TEOpUMH, a TaKXe IPaBUIbHOE
ornpezeneHue GU3NYECKol BETUUHUHBI, UX €IMHUI] U CITIOCOOOB U3MEPEHUS;

e IPAaBUJIBHO BBIMOJHAET YEPTEIKHU, CXEMbI U TPapUKH, COMMYTCTBYIOIIUE OTBETY;

e CTPOUT OTBET MO COOCTBEHHOMY ILIaHY, COITPOBOXIAET paccka3 HOBBIMH IIpUMEpamMH,
yMEET MNPUMEHATh 3HAHUS B HOBOM CHUTyallud IPHU BBIIOJHEHUU MPAKTHYECKUX
3aJlaHul, MOXXET YCTAaHOBHUTH CBSA3b MEXKAY H3y4aeMbIM U paHee W3YYEHHBIM
MaTepHalioM 1O Kypcy (DM3MKH, a TakKe ¢ MaTepUaloM YCBOCHHBIM IpPU M3yYEHUU
JIPYTUX TPEIMETOB.

Onenka «4» craBUTCS, €CIU

e OTBET YIOBIETBOPSET OCHOBHBIM TpeOOBaHUSIM K OTBETY Ha ONEHKY «5», HO

y4yalluicsi HE UCMONb3YeT COOCTBEHHBIM IIJIaH OTBETa, HOBBIE IPUMEpPHI, HE

IIPUMEHSAET 3HAaHWS B HOBOM CUTyallMil, HE HCIIOJIB3YET CBA3M C paHEEe M3y4YEHHOM
MaTepuaioM U MaTepUaioM YCBOEHHBIM IIPU U3YUYEHHUU IPYTUX MPEIMETOB.



OneHka «3» cTaBUTCH, €CIH
e QoJbIIas 4YacTh OTBETA YJIOBJIETBOPSICT TPEOOBAHUSAM K OTBETY Ha OIEHKY «4», HO B
OTBETE OOHAPYKUBAKOTCS OTICIBbHBIE MPOOEIBI, HE MPEMATCTBYIOIINE NalbHEHIIeMy
YCBOEHHIO IPOTPAMMHOTO MaTepuaja, YYalluhcs yMEET MPUMEHSTHh IOJYyYCHHBIC
3HAHUS: TPU PEIICHUH MPOCTHIX 3a7ad C HUCIOJIb30BAHHEM TOTOBBIX (OPMYI, HO
3aTPyAHICTCS IPH PEIICHUH 3a]1a4, TPEeOYyIOIMX MpeodpazoBanus GopMy.
OreHKa «2» CTaBUTCS B TOM ClIydae, €CJIHM y4alluicsi He OBJIa/Ie] OCHOBHBIMU
3HAHHUSAMHU, U YMCHHUSIMU B COOTBETCTBUU C TPEOOBAHUSIMH MPOTPAMMBI.
Orenka «1» cTaBUTCS, €CJIM YUYCHUK HE MOXKET OTBETUTh HU Ha OJIMH U3 TTOCTABJICHHBIX
BOITPOCOB.

Kpumepuu oyenku nabopamopmwix pabom.

Onenka «5» CTaBUTCS B TOM Cllydae, eCilu

e yYamuHCsA BBHIIOJHWI paboTy B 00bEME ¢ COOMIOJCHHEM HEOOXOIUMOM
MOCTIeIOBATEIFHOCTH IPOBEICHUS ONIBITOB U M3MEPEHHUIA;

e CaMOCTOATEIHHO CMOHTHUPOBaJ HeoOXoauMoe O0OpyJOBaHUE, BCE OIBITHI MPOBEI
MPAaBUIILHO | MOJTYYHJI TIPABUIIBHBIE PE3YIIbTATHI U BHIBOJIBI,

e cobmonan Th tpyna;

e B OTYETE MPABWIBHO M AaKKypaTHO BBIMOJHWI BCE 3alMCH, TaOJMIIBI, YEPTEKH,
CXEMBbI, rpapUKu ¥ BHIYUCICHUSI.

OneHka «4» cTaBUTCS B TOM Cllydae, eCllu

e ObUIM BBIMIOJIHEHBI TPEOOBAHUSA K OICHKE «5», HO yYaluiics AOMYCTUI HEAOYETHl U
HETpyObIe OMNOKH.

OueHka «3» CTaBUTCS, €CIIH

e pe3yJbTAT BHIOJHEHUS YaCTH TAKOB, YTO MO3BOJISIET MOJTYYUTh TPABUIIHHBIE BHIBOJIBL,
HO B X0JI€ TPOBEJICHHS OMBITOB U U3MEPEHUI OBbLIN TOMYIICHBI OLITUOKU.

OneHka «2» CTaBUTCS, €CJIU BCS pab0Ta U OIBITHI IPOBOAUIIUCH HEPABUIIBHO.

Onenka «1» cTaBUTCS, €CITU YUEHUK HE MPUCTYNNI K BHIIOJIHEHUIO PaOOTHI

Kpumepuu OYEHKU NUCObMEHHbIX KOHmpOJZbelXpCl60m.

OrreHka «5» cTaBUTCS 3a pabOTY, BHIMOJIHEHHYIO MTOJTHOCTHIO 0€3 OIMOOK U HEJ0UYETOB.
OreHka «4» cTaBUTCA 32 pPadOTY, BBIITOJHEHHYIO MOJTHOCTHIO, HO IIPU HAJIMYMU B HEH He
OoJiee oJTHOM HErpyOO OMIMOKHK U OJTHOTO HeJloueTa, He 60JIee TpexX HEeA0UYETOB.
OreHka «3» cTaBUTCS, €CIIU YYEHUK IPAaBUIbHO BBIIOJIHUI HE MeHee 2/3 Bceil paboThl
HJIN OOITYCTHUIL

e He Oonee oHOM Tpy0O0il ¥ OAHOMN HETpyOOii OMINOKH,

e He OoJiee Tpex HEerpyObIX OIINOOK,

e OJIHOM Herpy0Oo# OIIMOKU M TpeX HEJOUYETOB,

(] P HATMYHUU YCTBIPECX-TIATH HEJOYCTOB.
O1eHKa «2» CTaBUTCS, €CITU YUCIIO OIIMOOK U HEJJOYETOB NMPEBBICHIIO HOPMY JUIS OLIEHKU
Ha «3» WK MPaBUJIbHO BBINOIHEHO MeHee 2/3 Bcel paboThl.
OreHka «1» cTaBUTCS, €CITU YYEHUK COBCEM HE BBITTOJIHUI HU OJHOTO 3a/IaHHUsL.



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Yyebunk — PU3UKA 9

VYyeonuk aBTopsl: A.B.II€peimkun, E.M.I'yTHHK

Pexomena. MunucrepcTBoM 00pazoBanus U Hayku PO

3-¢ HU3JaHUE , CTCPCOTHUITHOC

Beprukanb, Mocksa, [Ipoda, 2016

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

CoBpeMeHHBIE TEXHOJIOTUH 00y4YeHUs (PU3UKE B IIKOJIE
Cankr_IletepOypr, 1999

O®uzuka COpnenk 3aaau

Caparos, U3znarensctBo Jlumeii, 2000

®usuka COOpHUK 3a/1a4

Mocksa Hosas Bomna, 2000

duzuka 3agauHuK

Mocksa [poda, 2000

®uznka COOpHUK 3a/laHUS

Mocksa, 2015



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NMHTEPHET

Hassanue caiita

Anpec caiita

Poccuiickuii 061meo0pa3oBaTebHbIN
HopTa

http://experiment.edu.ru

Enunas xomtexiust ugpoBbIxX
00pa30BaTeNIbHBIX PECYPCOB

http://school-collection.edu.ru

®denepanbHbIN EHTP HHPOPMAIIMOHHO-
obpazoBarenbHbIX pecypcoB (DLINOP)

http://fcior.edu.ru

Caiit ns mpenogaBareneit GU3MKH,
YYAIIUXCSA U UX POOUTENIECH

http://www.fizika.ru

College.ru: ®usuka

http://college.ru/fizika/

I'azera «®Pusuka»

http://fiz.1september.ru

®enepanbHas 3a04Hast PUIUKO-
TEXHUYECKas MKoJa mpu MOCKOBCKOM
(U3UKO-TEXHUYECKOM HUHCTUTYTE

http://www.school.mipt.ru

Hayuno-nonynsipusiii puzuko-
MareMaruyeckuil xxypHan "Ksant"
(ApxuB HOMEPOB)

http://kvant.mccme.ru/
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