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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIO)KEHH M TPeOOBAHMI K pe3yibTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[IporpaMMa 1o (Qu3MKEe Ha YypPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsA
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPernoaBaHusl yueOHoro npeamera « Du3nkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o ¢u3uKe ycTaHaBIUBAET paclpeaesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoOJIOrHueH, acTpoHOMHUEH H  (U3UICCKOM
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBACHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNeNieHbl B KOHIENIMU TpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ieliel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETECHUE YMEHUI OMNMUCHIBATh U OOBSICHATH (DU3NUYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIIeHUs MPOCTEHMIINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh MPUPOTHBIC SIBJICHUS W BBITTOJHSITH OTBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHNE WH(OPMAITUH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENh JIEJIaeT BHIOOP MPH MPOBEICHUU
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOrO JBWKEHUA. PaBHOMEpPHOE HpPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHeiiHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoi 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianer BOKpyr Connnoa. IlepBas kocmumyeckass CKOpPOCTb.
HesecomocCTh U nieperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LIeHTp TsikecTn.

Nmnynec Tena. M3menenne mvmynbsca. Mmynbe cuiibl. 3aKOH COXpPaHEHMS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxatou npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGmroneHne MexaHHMUeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.

2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKux siBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBUKCHUH
OTHOCHUTENFHO KaOuHeTa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Tella U JEUCTBYIOIIEH Ha HEro
CHUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMItysabca Mpu B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu adCOJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYEeCKOM SHEPTrUuu PpU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPU ABUKEHUU TeNa Mo AHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KakK PSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHXKCHUU Teja
110 TOPU3OHTAIBLHON MOBEPXHOCTH.

Omnpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Mexanuveckue KoJ1e0aHUA U BOJHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUINTyAa. MartemMaTnueckui U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U



[onepeyHsple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacIupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1.

o u kA W N

HaOmronenne xonebaHumii Tel IOA OEHCTBUEM CHIIBI TSKECTH W CHIIBI
YIOPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1.

7.

OnpeneneHue YacTOThl W TEpHoJa KoJieOaHWH MaTEMaTHYECKOTO
MasiTHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH Tlepuoa KojeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHUOIa KOJICOAHUM TPYKUHHOTO MasITHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOa KOJICOaHHWM rpy3a, MOABEHIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA

CBCTa.

Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomel u onvimel.

1.

N3y4yeHnue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOHMIIBHOTO
TenedoHa.

CBeToBbIC ABJICHHUSA.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. OTpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHUs cBera. llonmHoe BHYTpeHHee
OTpaxkeHHE cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrteMa (oToarmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpbtoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

L 0 N ok wN R

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

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHHUs CBETOBOIO Jydya OT yria
najicHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJIa MPEOMJICHUS CBETOBOTO JIy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIMH3HI.

6. OMBITHI 10 Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.

7. OnBITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
I[BETOBbIE (DUIIBTPHI.

KBaHTOBBIE SIBJICHUS.
Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue v norioiieHue cBera aroMoM. KBaHThl. JInHeityaThie CIEKTPHI.



PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. MWMsortomsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruM. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTHBHBIX HW3JIyYEHUW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uzmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001AI0IINK MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3alun
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIIKX ATOT yYEOHBIN MpeMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO IESATEIIBHOCTHBIM XapaKTep JAHHOTO pa3liesia peaanu3yercs
32 CY€T TOro, 4Yro OOy4YalIlIMecs BBINOJHIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacmo3HaBaTh M HAYYHO OOBSICHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIEIOBAHUS (DU3MUECKUX SBICHUH, B TOM
YyucIIe 15 TIPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOT'MM, HallpuMep, IPAKTUUECKOIO MCIOJIb30BAHUS PA3IMUHbIX UCTOUYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA NMPEBPALICHUS U COXPAHEHMsI BCEX M3BECTHBIX BHUJIOB
DHEPIUU.

Kaxpmas w3 TeM JaHHOrO MOAYJS BKIIOYAET AKCIIEPUMEHTAJIbHOE
uccieoBaHue oOoOuiaromero xapakrepa. Moaynp 3aBepllaeTcsi MPOBEICHUEM
JUArHOCTHYECKON 1 OLIEHOYHOU padOoThI 32 KypC OCHOBHOTO OOIIET0 00pa30BaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare nzyueHus GU3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3UYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpOBaHHOCTh HaBbIKa pe(JIeKCUH, NPU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM 4YHCIEC U (DPU3NIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) ajanTanuM K HM3MEHSAKOIMMCH YCJIOBHAM CONHMAJIbHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
NPOEKTOB (HM3MYECKON HAMPaBICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUZNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBnle JJornueckue a1eiicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSAIINXCS K (PU3UIESCKUM SIBICHUSM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMHOCOO peIIeHUs Yy4eOHON (u3ndecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIHO (POPMYIHPOBaTH 0000ILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Padora c nndopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY IPEICTaBICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToOB Ja00OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IUIHUe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW paOOTBI TpPU PEUICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, IOCTUTAsl KAUECTBEHHOTO Pe3ysbTaTa o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pellIeHUs GU3HUECKON 3aa4l WIIN
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYecCKOro HMCCIEeJOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY APYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJB30BaTh TIOHSATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIXKEHUS, Aehopmarius
(ympyrasi, mjgacTU4ecKas), TpPEHHE, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpPy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJNCOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTbD,
CHEKTPhl UCIYCKAaHUsI W MOTJIOIIEHUA, alib(pa, OeTa- U ramMMa-u3iIydeHus,
W30TOIIbI, SIIEPHAS] SHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHKEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHMMOJICHCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBWKECHHE (3aTyXarollue U
BBIHYKJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IIPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEeHHE OEJIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUs) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JIBI)KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB IKHWBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKUE SIBJICHUA B MPHUPOJE, OMOJIOrHYEcKOe AEWCTBHUE BUIMMOTIO,
yIbTPpaduOIECTOBOTO W  PEHTTCHOBCKOTO U3JYyYEeHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHUBHOE H3Ty4YeHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAAMOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAMTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIIONIb3YSI
¢usznyeckue BETUYMHBI (CpeqHSSi U MTHOBEHHAsi CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBAs



CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC TeJla, HMIYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIMANbHAs HHEPrusl Tena,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS JHEPTUsl CKATOU
NPYXKUHBI, KUHETUYECKas DSHEPrus, IOJHAs MEXaHWuecKash SHeprus,
NEPUOJ U YacTOTa KoieOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENb NPEIIOMIICHUS CPEAbl), IPU OMHUCAHUU
NpaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IPUHIUI CYNEPIO3UIUA CWI, IPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX pEakUusAx, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IaroB C OMOpod Ha 2-3 W3YYCHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7aud (OMHUpaAOIIMEcs Ha cucremMy u3z 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAOLINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJISl PEUICHUs], TPOBOAUTH PACUEThI U
OLICHMBATh PEATMCTHYHOCTh IMOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJIUNYUHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(Gu3NYECKUX METO/OB, MCIOJb3ys OMHCAHUE HCCIIECJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTH MOPsIKa
MPOBEICHUS]  UCCIENOBAaHUS, JIeNlaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUHN U OIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢busznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPrHM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUU NPYKHMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTU NMPYXKUHBI U HE3aBUCUMOCTb OT



aMIUTUTY/IBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)K€HHs TMpenMeTra B coOuparomien
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITA U €ro  pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSMBIX W3MEPEHUM, Ompenesss
CpellHee 3HAaYeHUE Uu3MepsIeMOol BeIMYUHBI ((OKYCHOE pacCTOsSHUE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocob0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3HUECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadajlbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHns): TIUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSTENIBHO CcOOMpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUJEC TaOJNHIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3ylbTaTaM HCCIe0BaHNUS;

IPOBOJNTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb M YCKOpPEHHME Teja TpU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IJIAHUPOBATh H3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIeys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHUK
CBETa, JydY, TOHKas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CIHUIOMETP, NATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPECHHsS, paKeTra,



9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HeoOXoauMmble  (U3HYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHUYECKHX 3a/1ad, ONTHYECKHUE CXEMBI IJis
IOCTPOEHUS N300paKEHU B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUH B IOBCEIHEBHOU
XKU3HU I oOecriedeHus: 0e30MacHOCTU TP OOpalleHHH ¢ MpUdopamMu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 370pOBbSI M COONIOACHUS
HOPM KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEH CPELE;

OCYILIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3aMpOC, HAXOAUTD
IyTH ONpPEAENICHUs TOCTOBEPHOCTU MOJYYEHHOW MH(OpPMALUU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJlaHUNl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu HTEpHeT, BiaeTh NpUEMaMU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acos

duekTpoHHbIe (LM (POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pasznen 1. Mexannueckue siBJeHUSA
MexaHndecko o
1.1 © ABIDKCHHC I CHOCODHL €10 3 1 https://m.edsoo.ru/T8L5V2H4Q
OITHCAHUS
1.2 BsaumonetictBue Ten 1 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAHEHUS 1 https://m.eds00.ru/TOI6K2G3M
Hroro mo pazueny 13 3
Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJIHBI
2.1 ‘ MexaHunueckue KoJIeOaHns 2 https://m.edsoo.ru/R914Y0OM6Z
2.2 ‘ MexaHnyeckue BOJIHBI. 3BYK 3 1 1 https://m.edsoo.ru/I9K8U1N8M
Hroro no pazneny 5 1
Pa3nen 3. DjeKTpoMarHuTHOE MOJIe M 3JIeKTPOMATHUTHBIE BOJHBI
DaexTpoma o€ 1oJie
3.1 HICKTPOMATHHITHOE HoJe 1 2 1 https://m.edsoo.ru/E309B1Z2L
3JIEKTPOMAarHUTHBIE BOJTHBI
Hroro no pazneny 2 1
Pa3znen 4. CBeToBbIC IBJIECHUSA
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 2 1 https://m.eds00.ru/Z8D1B7TOV
4.3 Paznoxxenue 6enoro ceera B ClIEKTp 1 https://m.eds00.ru/Z9X0C2NOL



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Hroro no pazgeny )
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 1 https://m.eds00.ru/R6V4J7V8S
5.2 CtpoeHune aToOMHOTO spa 2 https://m.edso0.ru/L3EOT6R2Q
5.3 SnepHbie peakiuu 3 https://m.eds00.ru/Q4D3Z0R7M
Uroro no pazgeny 6
Pa3nes 6. [loBTOpuTe1bHO-00001IAI0IIM I MOYJIb
I1 600
6.1 OBTOPEHHG T ODODINCHHS CONCpRam et 3 https://m.eds00.ru/O7S0Z6M3lI
Kypca pusuku 3a 7-9 xnacc
Htoro no pazneny 3
OBLIEE KOJIMYECTBO YACOB I1O0 34
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https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE PeCypPChl
padoThI padoThI

M .

1. CRAHITHACCKOE ABIICHIE 1 https://m.eds00.ru/FAGECIMTF
MarepuanbHas TO4Ka
Cucrema orcyera.

2. OTHOCUTEIHHOCTh MEXAaHUUECKOTO 1 https://m.edsoo.ru/NSCOF5F5F
JIBIDKECHUSI
JlaGopaTopHnas pabota

3. OnpeAeeHHe yCKOPEHHS Teiia 1 1 https://m.edso0.ru/O0P8S4C1J
IIPU PAaBHOYCKOPEHHOM JIBM>KEHUHU
M0 HAKJIOHHOU TIJIOCKOCTH"

4. (BoGozROE NazeHHe Tel. OmLITE 1 https://m.eds00.ru/J9Y322J1G
lanunes

5. LlenTpocTpeMuTENLHOE YCKOPEHHUE 1 https://m.edso0.ru/A8O9KINOU
I1 i H .B

6. CPBLIL SAKOR HIBIOTOHA. BEKIOop 1 https://m.edsoo.ru/H6G217N4R
CHUJIBI
Bropoii 3akon HeroToHa.

7. . 1 https://m.edso0.ru/F8S7N1T5N
PaBHoxelicTByrOImIAs cuia
T i H .

8. PETHI SaKOM HbloTora 1 https://m.eds00.ru/S5SWAB2VOR
Cynepnio3nnust cui
JlaGoparopHas paboTa

9. «OnpeneneHue KeCTKOCTH 1 1 https://m.eds00.ru/JOR6G3A10
NPY>KUHBI»

10. KonTponbhas pabota no Teme 1 1 https://m.edsoo.ru/W1V8P6V3B



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/O0P8S4C1J
https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/W1V8P6V3B

"MexaHn4yecKoe IBIKEHUE.
BszaumozeiictBue Ten"

11.

Nmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/D5U2T9J5B

12.

13.

14.

Penrenue 3amau mo teMe "3akoH
COXpaHEHHUs uMIyJnca'

JlaGopaTopHnas pabota
«Onpenenenue paboThI CUITBI
TPEHUS TIPU PABHOMEPHOM
JIB)KCHUH TeJa 110
TOPU30HTAILHOM MTOBEPXHOCTH

KonebarenpHoe JBHXXCHUC U €TI0
XApaKTCPUCTHKH

https://m.edsoo.ru/M6H4V1Q6L

https://m.eds00.ru/J1G1B4T2Q

https://m.edso0.ru/S2N5G8W2K

15.

JlaGopaTtopHnast pabota
«Ompenenenre 4aCTOTH U
nepuoa KoaebaHui mpyKHHHOTO
MasITHUKa

https://m.edsoo.ru/D4T9R1F5R

16.

Mexaunueckue BoiHbl. CBOKWCTBA
MeXaHn4eCcKnX BOJIH. [IpogonbHbIe
Y TIOTIEPEYHBIE BOJTHBI

https://m.edso0.ru/B2F6X2X0R

17.

18.

3Byk. Pacnipoctpanenue n
OTpakeHHE 3BYyKa
KonTtponbHas pabora o Teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue KonebaHus u
BOJIHBI"

https://m.edso0.ru/A7R9U7S7Q



https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/S2N5G8W2K
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/A7R9U7S7Q

19.

DNIeKTPOMArHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI

https://m.eds00.ru/U6Q7S6X6F

20.

Ypok-konpepenmus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonws3oBanue
AJIEKTPOMATrHUTHBIX BOJH JIJISI
COTOBOM CBSI3U"

https://m.edsoo.ru/SOU6R8I1C

21.

22.

23.

DneKTpOMarHuTHas pupoia
ceera. CxopocTh cBeTa. BomHoBBIC
CBOMCTBA CBETA

3aKOH OTpa)K€HUs CBETAa. 3epKaia.
Pemenue 3a1ay Ha IpuMeHEeHHE
3aKOHA OTPAXKEHMsI CBETA

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH
IMpCJIOMJICHHA CBCTA

https://m.edsoo0.ru/S1UOF1L6Y

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

24.

25.

26.

27.

JIma3elr. OnTHYecKas CHIIa JIMH3EI

JlaGoparopHas paboTa
"Onpenenenne HOKyCHOTO
PacCTOSIHUS U ONITHYECKOW CHIIBI
cobuparomiei TMH3bI"

Paznoxenue 6enoro ceera B
cnektp. OneiTel HptoTOHA.
CrnoxeHne CeKTPAIbHBIX [BETOB.
Hucnepcus ceera

Hcnyckanue v noriomueHue cBera

aromoM. KBantel. JInaeiuaTeie
CIIEKTPBI

https://m.edsoo.ru/I7VVON3C6C

https://m.edsoo.ru/I8J5C1E2F

https://m.eds00.ru/G60601H6Y

https://m.edso0.ru/C60Q6K4B0B

28.

CtpoeHue aTOMHOTO si/pa.

https://m.edsoo.ru/GOA9Q8P4U



https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/S0U6R8I1C
https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/M2H2C8U4S
https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/I8J5C1E2F
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/C6Q6K4B0B
https://m.edsoo.ru/G0A9Q8P4U

Hyxnonnas monens

29.

30.

SlnepHblie peakiu. 3aKOHbI
COXpaHEHHUs 3apsiI0BOTO U
MacCOBOI'0 YHCET

:‘)HepI‘I/IH CBsA3H aTOMHBIX A0€P.
CBs13b MacCHl U SHEpIruun

https://m.edso0.ru/N8O7SON3K

https://m.edso00.ru/Q4MQOUOX5G

31.

Ypok-konpepennus "Anepuas
sHepreTuka. JlencTus
pPaZMOaKTUBHBIX U3ITyYEeHUN Ha
’KUBBIE OpraHu3Mbl"

https://m.edso0.ru/X102Z5W30

32.

[ToBTOpenue, oboOmICHNE.

JlaboparopHbie pabOTHI 110 KypCy

"Bzaumonencrtaue tea"

https://m.edso00.ru/G3Y700L6R

33.

[ToBTOpenue, oboOmICHNE.
Pemenne pacdyeTHsIX U
Ka4eCTBEHHBIX 3a]1a4 110 TEME
"TemnoBbie Mporecch”

https://m.edsoo.ru/ISU6K308L

34.

[ToBTOpenue, o6o0menue. Pabora

¢ Tekcrtamu 1o teme "CBETOBBIE
saBieHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://m.edsoo.ru/D4V0Z0MOI



https://m.edsoo.ru/N8O7S0N3K
https://m.edsoo.ru/Q4M0U0X5G
https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/D4V0Z0M0I

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusnka. 9 knacc. bazoBsiii ypoBenb. YueOnuk - [lepoimkun M. M., I'yrauk E. M., Banos
A N

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroauueckue nocobus u pekomenaauuu. — URL: https://edsoo.ru/mr-fizika/
VYueOHo-MeTouecKoe 00ecreyeHne MpOIEecCOoB IMPENOoJaBaHusl XMMUHM, OHOJIOTHH, (HU3MKH Ha
YPOBHSIX OCHOBHOT'O OOIIEr0 M CPEJHEro odmero o0pa3oBaHus C BKIIOYEHHEM JOIOIHUTEIBHOTO
MH)KEHEPHOTO KOMIIOHEeHTa: MeToanueckue pekomenaanuu / H.A. 3arpannynas, JI.A. [Tapmrytuna,
A.A. Sxyra, A.C. T'oponenckas, O.H. JlorsunoBa.M.®I'BHY «HCTUTYT conepxaHusi U METOJI0B
oOyueHnus», 2024. — 73 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

e ®usuka. 9 kimacc OO0 «SKnace» https://www.yaklass.ru/p/fizika/9-klass

e bubnunoreka 31eKTpOHHBIX 00pa3oBaTeiabHbIX pecypcoB.dusuka. 9 knacc. Harnsaasie
YpOKH DJIeKTpoHHBIE yueOHO-MeToanueckue matepuaisl. OO0 «9K3AMEH-
MEJINUA» https://examen-media.ru/



https://www.yaklass.ru/p/fizika/9-klass
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