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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no usuke Ha ypoBHE OCHOBHOTO 00I111er0 00pa30BaHUsl COCTABJICHA Ha
OCHOBE TIOJIO)KEHUH W TpeOOBaHUN K pe3yslbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHON mporpaMmel, npeactaBieHHbx B DI'OC 000, a takxke
yaétoM (enepanpHON pabouedt mporpaMmbl BocmuTaHus W KoHienuu mpemnoiaBaHus
yueOHOoro npeamera « Pu3nka.

Conepxxanue mporpaMMbl 1o  (GU3MKE HampaBieHO Ha  (GOpMHpOBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH O0Yy4YalOIIMUXCs U OpTraHu3alfio u3ydeHus: GU3uKu Ha
JeSTeIbHOCTHONM OcHOBe. B mporpamMme mo ¢u3MKe YyUUTHIBAIOTCS BO3MOXKHOCTHU
yaeOHOTO mpenmera B peamusamuu  TpeboBanuii PI'OC OO0 k mIaHUPYEMBIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOy4YeHHs, a TakKe MEXIpPEeIMETHbIC
CBSI3M €CTECTBEHHOHAYYHBIX Y4Y€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHUs.

[Iporpamma 1o (u3uke ycTaHABIMBAET pACIpElEiIeHHe y4eOHOro Marepuana Io
rojaM o0yudeHus (Mo Kjaccam), IpeajaraeT IpUMEPHYIO MOCIEA0BATENbHOCTh U3YUYECHHS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroIUXCH.

[Iporpamma no usuke pa3paboTaHa C LEIbIO OKA3aHUS METOJAMYECKOW MOMOIIU
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl 0 Y4EOHOMY MPEIMETY.

®uzuka SBISETCA CHCTEMOOOPA3yIOIMIMM JIJII €CTECTBEHHOHAYYHBIX Yy4eOHBIX
MPEAMETOB, MOCKOJbKY (U3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBICHHUIA,
M3y4aeMbIX XHMHEH, OuoJIoTHel, acTpoHOMHUEH H (usudyeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHpAa, IPEAOCTABIIIET HauOoiee sICHbIe 00pa3Lbl
MPUMEHEHUs Hay4HOrO0 METOJIa MO3HAaHMS, TO €CTh CIOoco0a MOITYYEHUs: TOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 TIAaBHBIX 3amad  (U3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHUs COCTOUT B (POPMHUPOBAHUN €CTECTBEHHOHAYYHOI IPAMOTHOCTH M MHTEpEca
K HayKe y OOy4aromunxcs.

N3yuyenue ¢u3nkum Ha 0a30BOM ypOBHE NIpeArosaraeT OBIAJIEHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YyIOINUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OLICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETUPOBATH JaHHBIE W MCIOJIb30BaTh HAYYHBIE JOKA3aTeIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu m3ydenus GuU3MKKN HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs OMPEEICHBI
B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «Duszmka» B 00pa30BaTEIbHBIX
Opra”Hu3ausax Poccuiickoi Oenepauuu, peann3yroLmx OCHOBHBIC
oOmeoOpa3oBarenbHble  MpOrpaMMbl,  yTBepKIAEHHON  pemenuem  Kosmerun



MunucrepcTBa npocsenieHus: Poccuiickoit @eaepamnmu (mpotokosn ot 3 aexadps 2019 r.
No [TK48H).

Heaun nzyvyenus puankm:

e TMpUOOpETEeHHE HHTEpeca U CTPEMJICHHUS O0YYalOIUXCS K Hay4YHOMY HU3yUYEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJIe TMO3HaHUSA U (HOPMUPOBAHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa U3YYCHHUS OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHUE TPENCTABICHUA O PO GU3UKKA JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE MPEACTaBICHUI O BO3MOXKHBIX cepax Oymyuieil mpodeccnoHanbHOMI
JeSITeIbHOCTH, CBSI3aHHON ¢ (PU3UKOM, MOATOTOBKA K JajdbHEHIIeMy 00yUYeHHUIO B
ATOM HAIpaBJICHUU.

JlocTrxkeHre 3TUX Iejed mporpaMmbl 1o (U3MKEe Ha YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

e TMpHOOpeTEeHHE 3HAHWNA O MUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHHMYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpUOOpETEHHWE YMEHHM ONMUCHIBAaTh M OOBICHATH (U3UUECKHE SIBJICHUS C
MCIIOJIb30BaHNEM TIOTYYCHHBIX 3HAHUI;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUIITNX PACUETHBIX 3a/1a4 C HCIOIb30BAaHUEM
(bu3HUEeCKUX MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHMH HaOIIOJaTh MPUPOJHBIC SBICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHble ~ pabOTBl M DKCHEPUMEHTAJIbHBIC  HUCCIIENAOBAHUS  C
MCIIOJIb30BaHNEM U3MEPUTEIHHBIX PUOOPOB;

e oOcCBOeHHME MNpuUEMOB padoThl ¢ wuHPOpMaLMEN (U3NYECKOro colaepKaHus,
BKJIIOYasi MH(POPMAIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKU, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

e 3HAKOMCTBO €O cdepamu npodecCuoHaIbHON AEATETLHOCTH, CBSI3aHHBIMHU C
(GU3NKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKCHUSIX
(u3HUECKO HAYKH.

Ha wusydyenue ¢usuku (6a30BbII YpOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO

oOpazoBanusi orBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeNmi0), B 8
Kiacce — 68 yacoB (2 yaca B Hepenwo), B 9 kiacce — 102 yaca (3 yaca B HEHEIIO).

[Ipenaraemeiii B mporpamme 1o (hu3uKe nepedeHn 1abopaTopHbIX paboOT U ONBITOB
HOCUT PEKOMEHJATeNbHBIA  XapakTep, VYYHTENb JellaeT BBIOOP  IPOBEICHUS
7a00paTOpHBIX pabOT W OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
oOydJaronuxcsi, CIHUCKa SKCIEPUMEHTAIBHBIX 3aJaHuii, TMpeiaraéMbIX B paMKax
OCHOBHOT'O TOCYJIJapPCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTh MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NpPSIMOJMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXKEHHE O OKpYKHOCTH. Ilepmon m yactora oOpalueHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HeroTona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuia TpeHus: cuiia TpEHUs CKOJIBKEHUs, CHJla
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocCTh U nieperpysKu.

PaBHOBecue marepuasibHONl Touku. AOcoitoTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvnynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSDKECTH, YIPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxatou npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOro JBM)KEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

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

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKux siBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIHHO KaOMHETa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHUS Tela OT MAcChl TeJla U JIEUCTBYIOIIEH Ha HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMItysabca Mpu B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu adCOJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYEeCKOM SHEPTrUuu PpU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MPHU JABUKEHUH TeJIa MOJ IEHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHMs Telna NPU PAaBHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOMW ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciu MpPU PaBHOYCKOPEHHOM JBMKEHHH Oe€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIE ITPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHHS NMPU PABHOMEPHOM JBM)KCHUM Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOIO U MOJBUKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

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

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBoiCTBa MeXaHWYECKUX BOJH. [IpomonbHble W



MoTiepeyHble  BOJHBI. J[MMHA BOJHBI HW  CKOPOCTh €€ pacmpoCTpaHEHUS.
MexaHu4ecKkue BOJHBI B TBEPAOM TeJie, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbIicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne xoneOaHmMii TeJI IO JEHCTBHEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6mroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHYECKHI1 pe30HaHC.

o vk W N

Jlabopamopnvie pabomul u onvimaol.
1. OmpezneneHne dYacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OnpeneneHue 4acTOThl U Mepuoa KojaedaHu Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojeOaHuid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoJIHBL.  (CBoOiiCcTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomel u onvimel.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pacnpoctpaHenue ceera. 3armMeHust CosHua u Jlynsl. OTpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpaxkeHHE cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom mydeir B JwmH3e. OnrTuyeckas cucrtema (oToammapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CHEKTpalbHBIX UBETOB. JlMcepcust cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[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.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIUia

naJICHUs.

2. M3yueHue xapakTepUCTUK U300paKEeHHU MPEAMETA B TIIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yIJia

NaJICHUS] Ha TPAHULIE «BO3yX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHHI C MOMOILBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomnieit
JIUH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB NpPH UX HAOJIOJCHUM 4Yepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u norioiieHure ceeta atoMoM. KBanTthl. JIMHeuaTbie CHEKTPHI.
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PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PagnoaktuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. ChekTp Bogopoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacCTHULBI IO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO-00001AI0IINI MOTYJIb TIPEIHA3HAYEH JJISl CUCTEMATHU3aluN
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCEro Kypca (PU3UKH, a TaKkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM JAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI
NeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CIeUnBaETCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CY€T TOro, 4Yro OOy4YalIlIMecs BBINOJHIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pAaclo3HaBaTh M HAYYHO OOBICHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyuCIie 71 IPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBHI HAMOOJIE€e BAXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, TPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
DHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cOpMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAJIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESATEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, BAXKHEHMIIEH COCTABIIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJI 0€30MacHOr0 IOBEICHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUIN JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTU
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHHA C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3M TMPHU H3YUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO perieHus ydeOHOW (Qu3ndecKoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IUJIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIEHHUSI U BBIBOABI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBbIE METOJbl, UHCTPYMEHTBI U 3alpPOCHI MPU TOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY TPEICTABICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U POEKTOB 3a7]aBaTh BOMPOCHKI IO CYIIECTBY 00CY)IAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM paloThl MpU PpPEIIEHUHM KOHKPETHOW (HHU3NYECKON
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTrAasi KAYECTBEHHOI'O PE3YyJIbTATa IO
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3nUecKon 3a1auul Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UMCCIENOBaHMs WJIM T[POEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHUSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO ABMKCHUS, Aehopmarius
(ynpyrasi, miacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KoieOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBHIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHUS U TOTJIONICHUs, aib(a, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOJIHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPaKCHHE
3ByKa, NPSIMOJMHENHOE pPACHPOCTPAHECHHE, OTPAKEHUE U MPEIIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe Oeoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOaKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYy’)KarolieM Mupe (B TOM uuciie (PuU3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUAKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SBJICHUS B TPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMUMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaAMOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJOB, JEUCTBUE PAAUMOAKTUBHBIX W3IyYEHUNH Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHbIE CBOMCTBA TN M (PU3NYECKHUE SIBICHUS, UCIOIB3YS
¢usznyeckue BENUYMHBI (CpeqHSS U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TENa, HWMIIYJIbC CHJIBL,
MEXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCKas »JSHEpIus,
NEPUOJ U YacTOTa KoieOaHul, IIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPENIbl), P OMHCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOIB3YEMBIX BEIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU BEIMYUMHAMH,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULIMH CHJI, NPUHIUI OTHOCUTENbHOCTH [anmnes,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MUMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (U3NYECKHE NPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C ONOpod Ha 2—-3 MU3Y4YEHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3adaud (omMHMpalIIHUecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONbB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOMpATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bU3MYECKUX METOJ0B, HCIOJb3Yysl OMHCAHUE MCCIIEIOBAHUSA, BBIACIAThH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsAJKa
NPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢dusznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HpioToHa, 3akoHa
COXPaHEHHUSI HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUW NPYKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIMHEHHOE pacIipOCTpaHEHUE CBETa,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300pa)KeHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOill BelIMuuHBl ((POKyCHOE paccTOosHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUYECKUX BEIUYHH C
UCTIOJb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepuoja
KOJICOaHUI MaTeMaTU4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONHIl U TPaPUKOB, JI€TIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CPETHAS
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUsSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONnTHYECKass Ccuia coOuparouieil JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAJIM3UPOBATh MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUCYHBIM HCTOUYHUK



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHAas
MOJIEJIb aTOMHOTO S/APa;

XapaKTEepU30BaTh NPUHIUIOBI JEHCTBUA H3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CIOUAOMETP, JATYMKU IIOJOKEHHMSI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUMH M HeoOXoauMble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKUX MPOLECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBI MJis
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUUW B IIOBCEJIHEBHOM
KU3HH I oOecrieueHrsi 0€30MacHOCTH MPpU 0OpaleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 30POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO ITOBEIEHUS B OKPYKAIOILIEH CpEE;

OCYILIECTBISATh MOUCK HMHPOpMAMU (PU3UYECKOTO COJACpKAHUSI B
HNuTepHeTe, caMOCTOATENBHO (POPMYIIHMPYSI TOUCKOBBIN 3apoc, HAXOIUTh
IyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAyYHO-TIONMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BialeTh NpUuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPENICTABIIATh PE3YyIbTaThl MPOEKTHOW HIIM MCCIIE0BATENbCKON
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4éToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmorexa [IOK
' OIHCaHUS https://m.edso0.ru/7f41a4a6
. bubnuorexa [JOK
1.2 B 2 1
sanMoeHcTBIe e 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUs U BOJHbI
bu6mmorexa [IOK
2.1 M 7 1
CXAHMUECKHE KONEOaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
22 Mexaiieckie BOTHEI. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. CBeToBbIe SIBJIEHUS
3.1 3aKOHEI PacIpOCTPAHCHUS CBETA 5 bubmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2 1
3 JIuH3bl 1 onTHYecKUe TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
3.3 Paznoxxenue 6enoro cBera B CIIEKTP 4 1 bubnmoreka [JOK



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

Hroro no pazneny

Pa3zgen 4. DjieKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

15

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

41 DJIEKTPOMArHuTHOE MOJIE U 6 bubnmoreka [JOK
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen S. KBanToBbIC SIBJICHUA
5.1 Henyckanue v nornomeHue ¢cBeTa aroMoM 4 E:fg;;;f;i?ﬁ;; f41ada6
5.2 CrtpoeHre aTOMHOTO si7pa 6 2 ngﬁ;&fiﬁ)?ﬁﬁ c41a436
5.3 SnepHble peakuun 7 1 E::SSJ:I/P/I;?:;;EB/I;MM%B
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOAYJIb
6.1 | [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 bubnuotexa [JOK
Kypca ¢pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
HazBanue MmoayJist
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10



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

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
> Tema ypoka Kourpoabuble IIpakTHyeckue Aara ungposeie
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
BBoanslii nHcTpykTax no Th.
1 MarepuanbHas Touka. Cucrema 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474
oTCYeTa.
5 ITepememenue. Onpenenenue 1
KOOpJMHATHI IBHKYILErOCs Tela.
3 PaBHOMepHOE npsAMONIMHEHHOE 1 Bbu6motreka [JOK
JIBHKEHHE https://m.edsoo.ru/ff0ad19a
I'paduku 3aBUCHUMOCTH
4 KMHEMaTU4YEeCKUX BEJIUYMH OT 1
BPEMEHH TP NPSIMOIUHEHHOM
PaBHOMEPHOM JIBUKEHUU
HepaBHOMepHOE 1BHKEHNE
6 BxosmHast koHTposIbHAs paboTa 1 1
7 [IpsimonuHENTHOE PaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBHKCHHUE. https://m.edsoo.ru/ff0ad8d4
ITepBuunsbil uHCTpYKTaX 110 Th.
JlaGoparopHas paboTa
8 Nel."HUccnenoBanue 1 1

PaBHOYCKOPEHHOTO JIBMKEHUS 0e3
HavaJpHOM ckopocTu"

9 [lepemerienue tena npu 1



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

PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HayaJbHOM CKOPOCTH.

10 PaBHOMEpHOE ABMXKEHUE IO bubnuoreka [JOK
OKPY’KHOCTH. https://m.edsoo.ru/ff0ael76
. bu6nmoreka [IOK
11 Hepaerit saion Herorona, https://m.edSO(I)l.ru/fane612
. bubnmoreka [IOK
12 Bropoit sakon Heiorona. https://m.edso:)l.ru/fane72a
. bubnunoreka LIOK
13 Tpernit saxon Heroroma. https://m.edsoi_.[ru/fane982
14 CB000HOE MaicHUE TEII.
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO
15 TATOTCHUS. Y CKOPEHHE CBOOOHOTO bubnnorexa [JOK
https://m.edsoo.ru/ff0af044
TaJICHUS
JlaGopaTtopnast pabota No2.
16 "N3mepeHue yCKOpeHus CBOOOIHOTO
nageHus”
bubmmoteka IIOK
17 Cra ynpyroctH. 3akow ['yka https://m.edSO(I)_.Iru/fanecaZ
18 JlaGopaTtopnast pabota Ne3. bubmuoreka [IOK
Omnpenenenne KECTKOCTU MPYKUHbBI" https://m.edsoo.ru/ff0aee28
19 Bec Tena gemxkymerocs ¢
YCKOpEHUEM
20 Pemenue 3amau nmo teme "Cuna
ynpyroctu. Bec tena."
but6mmoreka [IOK
21 Cina Tpens https://m.edsogru/fanf738
22 Pemrenne 3agau mo teme «Cuna bubnunoreka LIOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

TPEHUS

https://m.edsoo.ru/ff0afa26

JlnHamMuKa KpUBOJUHEHHOTO

23
JIBHOKCHUS
bubnmoreka [IOK
24 " e e 3e .
CHYCCTBEHHRIC CHYTHHRI SEMIH https://m.edsoo.ru/ff0af33c
o5 VYcnoBus paBHoBecus Tei. LleHtp bubmuorexa [IOK
TSDKECTH Teja. Buibl paBHOBECHS TEIl. https://m.edsoo.ru/ff0afe36
Pemenue 3agad mo reme "3aKoHBI
26 Herorona. Cuna octu. Cuna bubsmotexa [IOK
. YHpyr ) https://m.edsoo.ru/ff0afb8e
TpeHUs
Pemenue 3agau mo teme "Cuna
27 TSOKECTHU Y 3aKOH BCEMUPHOTO bubsmotexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSTOTEHUS
28 Pemenne 3agau mo Teme "MoMeEHT bu6nmorexa LIOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
29 O6o006menue mo Teme "MexaHn4ecKoe
nBmkenue. B3aumonelicteue ten'".
KonTtponbHnas padora Nel.
30 "MexaHHn4eCcKOe IBIKEHHUE.
BzaumoneiictBue Ten"
31 HNmnynbc Tena. 3akoH COXpaHeHus bubmuoreka [IOK
HMITYJIbCA. https://m.edsoo.ru/ffOb07fa
32 Pemenue 3agau no reme "3akoH but6mmoreka [IOK
COXpaHEHHUs uMIyanca' https://m.edsoo.ru/ff0b096¢c
33 PeaxtuBHOE nBmxenune. PakeTsl.
34 PeakTtuBHOE ABM)KEHUE B IPUPOJIE U
TEXHHKE
35 Mexannueckas paboTa U MOIIHOCTh bubnmoreka [JOK



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

CBsi3b 3HEPTUH U PaOOTHI.

https://m.edsoo.ru/ffOb0a84

36
[TorenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnmnoreka HOK
37 .
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
38 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE
39 Pemenue 3amgau o teme "3aKoHbI
coxpaHeHus"
40 KonTtponpHast padota Ne2. "3akoHbI
coxpaHeHus"
41 KonebarenbHoe IBHXKEHHUE. bubnunoreka LIOK
CB00OOIHBIE KOJIEOAHUS. https://m.edsoo.ru/ffOb1858
4 Bennuunel xapaktepusyromue bubmuoreka [IOK
KoJsiebaTenbHOE JIBI)KEHHE. https://m.edsoo.ru/ffOb12fe
43 lMapmonnueckue koneOaHus.
JlaGopatopHas pabotaNe4.
«HccnenoBanue 3aBUCUMOCTH
44 nepuoja U 4acTOThl CBOOOTHBIX bubnnorexa [JOK
N https://m.edsoo.ru/ffOblaec
KoJIe0aHU HUTSHOTO Ma-sITHUKA OT
€ro JUTUHBDY
45 3aryxatomue KojnebaHusl. bu6muoreka [JOK
Brinyxennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
46 PacnipocTpanenue xonedanuii B
cpene. Bomusl.
47 Jnuna BosHbl. CKOPOCTH
pacipocTpaHeHus BOJIH
48 Hcrounuku 3Byka.3ByKOBBIE



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b20f0

KoJIeOaHus

49 BricoTa, TeMOp ¥ TPOMKOCTB 3BYyKa
50 Pacnipoctpanenue 3Byka. 3ByKOBbIE
BOJIHBI.
51 VYnbTpa3Byk U HHPPaA3BYK B IPUPOIE
U TEXHHKE
59 Otpakenue 3ByKa. 3ByKOBOM
pE30HaHC.
Pewenne 3anad o reme
53 "MexaHuuyeckue KoyiebaHus u
BOJIHBI"
54 O6006menne o Teme "MexaHndeckue
KoJie0aHus U BOJHBI"
KonrtpomnbHas pabora Ne3.
55 "MexaHnueckue KoyiedaHus 1
BOJIHBI"
56 Hcrounuku ceera. [IpsaMonunennoe bubnmnoreka HOK
pacIpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
57 3aKOH OTpaXEHMsI CBETa. 3epKaJa. bubmorexa LOK
https://m.edsoo.ru/ff0b38c4
58 [Tpenominenue cBeta. 3aKoH bu6muoreka [JOK
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTpaKEHUE
59 cBerta. Mcnonp30BaHu€e MOTHOTO bubnuotexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
60 Pemenye 3agaq Ha 3aKOHEI

OTpaXCHUSA U IMPEIIOMJIICHHUA CBETA.



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

bubnunoreka LIOK

61 JInnzel. OnTuyeckas cuiia JIMH3bI https://m.edsoo.ru/ffOb3f2c
62 [TocTpoenue n3o0pakxeHUi B JTMH3AX bubmorexa LOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopnast pabota Ne6.
63 "N3yueHue cBOKWCTB M300paKeHUS B
cobuparomeii muH3e. M3mepenue
ONTHUYECKOM CHIIBI JIMH3BI"
64 I'na3 kak onrtuyeckas cucTema. bubnuorexa [IOK
3peHue https://m.edsoo.ru/ff0b4684
65 OnTrueckue mpuoOOpHI.
Pemenue 3a1ay Ha onpeeneHue
66 ONTUYECKOM CUITbl U (POKYCHOTO
PACCTOSIHUS JIMH3BI.
67 Wutepdepentys u audpaxius cBeta.
68 DU3NYECKUN CMBICT TOKA3aTeNs
TIPEITOMIICHUSI.
69 Hucnepcus ceera. L{Bera tem.
TuIbl ONTUYECKUX CIIEKTPOB.
70 JlaGopaTtopnast pabota Ne7.
"Habmto1eHue CIIONIHOTO 1
JUHENYaTOro CIIeKTPOB HCIyCKaHus"
71 DIIeKTPOMarHuTHOE TOJIE. bubmmoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
72 CBolicTBa NIEKTPOMATrHUTHBIX BOJTH
73 Jlnama3oHbl JIEKTPOMArHUTHBIX
BOJIH.
74 Pa3zButHe B3rIs10B HA IPUPOTY bubnuoteka [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b2abe

CBCTa.

https://m.edsoo.ru/ff0b31d0

Pentenue 3amau mo teme "CBETOBLIE

75 ABJICHUS. DJIEKTPOMarHUTHbIE
BOJIHEI"
Kontposbnas padota No4. "CeToBbIC
76 SIBJICHHSI. DJICKTPOMarHUTHBIE
BOJHEI"
bubnuoreka [{OK
77 PannoaxtusHOCTE. MOIEIN aTOMOB
a a https://m.edsoo.ru/ff0c12a8
[Tornouienue u UCIIyCKaHUe CBETa
78 aroMamu. [Ipoucxoxaeaue buGnuorexa [IOK
o p https://m.edsoo.ru/ff0c144c
JUHEHYaATBIX CIIEKTPOB.
PagnoakTuBHBIE IPEBpALLIEHUS
79 aTOMHBIX SJI€ 3aEOHp bubmiorexa HIOK
p- https://m.edsoo.ru/ffOclal4
pPaZo0aKTUBHOTO pacmaja.
80 DKCTIepUMEHTATBHBIE METOIBI
HCCIIENOBAHUS YACTHII.
OTKpBITHE TPOTOHA U HEUTPOHA.
81 CTpoeHUe aTOMHOTIO siapa. SnepHble bubnmorexa [JOK
p pa- p https://m.edsoo.ru/ffOc18ac
CHJIBL.
82 Oueprus cBs3u. Jledekt macchl.
83 Henenue saep ypana. [lennas
peaxIus.
SlnepHbIe peakiiny. 3aKOHBI
84 cox paHeHII/:ﬂ 3apsIA0BOIO M MacCOBOTO bubmrorexa LIOK
p P https://m.edsoo.ru/ffOc1c58
YHCEN
85 JlaGopatopHas pabota Ne 8.

"N3yuenue nenenus siapa ypaHa mno



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1c58

¢dororpaduu Tpexon"

JlaGopaTtopnast pabota Ne 9.

86 "H3yueHne TpeKOB 3apsKEHHBIX
YacTHI] 110 TOTOBBIM (oTorpadusm”
87 SnepHblit peakTop. ATOMHAs
SHEpreTHKa.
88 Buonornyeckoe neiictBue paguanuu.
JlaboparopHuas padota NelO. "
89 N3mepenne ecTecTBEHHOTO
paauanmuoHHoro GoHa go3umerpom”
90 TepmosiiepHbIe peakIuu.
01 Pemenue 3amgau o reme "KBantoBbie
SABJICHUS"
92 O606menue o Teme " KBanToBble
SBJICHUS"
93 KonrtpomnbHas pabota NeS5.
"KBaHTOBBIC sIBICHUS"
Pemenne pacyeTHbIX U
94 Ka4eCTBEHHBIX 3a]1a4 M0 TEME
"B3aumonerictaue Tea"
Pemienue pacueTHbIX U
95 KAa4eCTBEHHBIX 3a/1a4 10 TEME Bubmorexa IOK
"TenoBbie mpomeccs” https://m.edso0o.ru/ff0c2572
96 Wroroas KOHTpoJIbHASA paboTa.
Pemenne pacyeTHbIX U
97 KaueCcTBEHHBIX 3a1a4 o teme "KIT/] bubmorexa HOK
TCIUIOBIX IBHrATECH" https://m.edsoo.ru/ff0c2a22
98 Pemenue pacueTHBIX U bubnuoteka [JOK



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

KauecTBEHHBIX 3a1a4 o teme "KI1/]

https://m.edsoo.ru/ff0c2b30

3JIEKTPOYCTaHOBOK"
99 Pabota ¢ Tekctamu 1o Teme "3aKOHBI 1 bubmuorexa [JOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 Pabora ¢ TekcTamu o Teme 1 bubnunoreka LIOK
"Konebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 Pabotra ¢ TexkcTaMu 110 TeME 1 bubnunoreka LIOK
"CpeToBbI¢ SBICHUS" https://m.edsoo.ru/ff0c3044
102 PaGora ¢ Tekctamu 1o Teme 1
"KBanTOBas u sinepHas pu3uka'
OBILIEE KOJIMYECTBO YACOB I10 102 10

I[TPOT'PAMME



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

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

» ®usuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKinoHEpHOE 0OIIIECTBO
«3natensctBO «IIpocBenienue»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHoe 00111eCTBO
«3narensctBo «IIpocBemenue»

» ®usuka, 9 knacc/ Ieppimkun .M., I'ytauk E.M., UBanos A.U., [lerpoBa
M.A., AkimonepHoe o0mectBo «M3aarensctBo «IIpocBemienue»

» dusuka, 9 knacc/ [epoimkun A.B., ['ytHuk E.M., O6miectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEPHOE 0OIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKuimoHepHOE 00111€CTBO
«M3narensctBo «lIpocsemienue»

» dusuka, 8 knacc/ Iepeimkun .M., BanoB A.U., AKimoHepHOE 00IIIECTBO
«M3parensctBO «IIpocBenienne»

» ®dusuka, 9 knacc/ Iepoimkun .M., I'ytauk E.M., UBanoB A.W., [lerpoBa
M.A., AkimonepHoe o0mectBo «M3aarenscTBo «IIpocBemienne»

» Gusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO ¢ OTpaHUYECHHOM

OTBETCTBEHHOCTHIO «/J[PODAY; Axninoneproe obmiectBo «M31aTenbcTBO



«IIpocsemenue»
» dusuka, 9 knacc/ [lepeimkun A.B., ['yrauk E.M., O6mmectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoteka L{OK https://m/edsoo.ru
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