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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 0Oy4YeHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaTEILHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MpoTrpaMMBbI 10 y4eOHOMY TTpEeIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHusamnusx Poccuiickoit ®Deaepanuu, pean3yrOUIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYydYalomUXCS K HAydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHs KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN JCATEILHOCTH, CBI3aHHOW ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNne 3HAaHWUM O  JUCKPETHOM CTPOCHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpPMaIEl PU3NUECKOTO COJAEPKAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKON HAyKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETo

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JadbopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

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

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBWKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

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

[lepBsiii 3ak0H HptoToHa. Bropoi 3akon Hetotona. Tpernii 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. JBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTH.
HesecoMocTh 1 meperpysku.

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

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

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxatoi npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

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.

N3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.
Habmroienue nBu»KeHus Tea o OKPYKHOCTH.

o v bk~ w

Habnronenne MexaHMYECKUX SIBJICHUHN, IPOUCXOASIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBXKEHUU
OTHOCHUTENBFHO KaOuHeTa (GU3HKH.



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

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMIyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOmroneHne peakTUBHOTO JIBUXKCHHS.

CoxpaHeHre MEXaHMUECKON PHEPTUH MPHU CBOOOTHOM IaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TIPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBL.

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
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Omnpenencaue KodphUIMeHTa TPEHUS CKOJIbKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBLHON MOBEPXHOCTH.

Omnpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCITOJIb30BAaHUEM HEIMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUIl: Iepro,
4acToTa, aMIUINTyAa. MatemMaTnyeckui U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETHHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxknaeHHole — kojeOanus.  Pesonanc.
Mexanudeckue BoJHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIponosbHble U



NomnepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MOJA JEWCTBHEM CHIbI TSDKECTH M CHJIBI
YIPYTOCTH.
Habmroienue konebanuii rpy3a Ha HUTH U Ha NPY>KUHE.
Habiro1eHue BbIHYKIEHHBIX KOJIEOaHUM U Pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKUHN PE30HAHC.

o v ks~ W N

Jlabopamopnvie pabomul u onvimaol.
1. OmpezneneHne dYacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U Neproa KojaeObaHu 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 KOJeOaHUN Tpy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie padomul u onsimel.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.
Pa3pen 11. CBeToBbIe IBJICHUS.



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

[Ipenomnenue cBeta. 3akoH TnpelomiieHHs cBeta. [lomHOoe BHyTpeHHee
oTpaxkeHue cBeTa. Mcronb3oBaHWE TMOJHOTO BHYTPEHHEIO0 OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrteMa (oToarmapara,
MUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTHYeckas cucrema. biu3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xon ydei B coOuparoreit JIMHse.

XoJ Jy4er B pacCerBarOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIjla OTpakK€HHUsI CBETOBOrO Jyda OT yria
najicHUsI.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO JIy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyuyeHue M300pakeHH ¢ MOMOIIbIO COOUPAIOILIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIMH3HI.

6. OMBITHI 10 Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.

L 0 N ok wN R

7. OnpITBl O BOCHPUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uepe3
[[BETOBBIE (DPUIIBTPBHI.
Pa3nen 12. KBaHTOBBIE SIBJICHUS.
OmnbiTel Pezepdopaa u mmanerapHas mojaens aroma. Mogens aroma bopa.
Hcnyckanue 1 MoriomeHue ceeta atoMoM. KBaHThl. JIMHEH4YaThbie CIIEKTPBI.



PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenns. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIEp.

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 pPaguOaKTHBHBIX H3IYyYECHHM HA IKUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO--00001AOLINIT MOy b TPEIHA3HAYEH JJISl CUCTEMATHU3aluU
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,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM HAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIIEOBAaHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CY€T TOro, 4Yro OOy4YalllWecs BBINOJIHSIIOT 33JaHus, B KOTOPBIX UM
peaaraeTcs:

HAa OCHOBE IIOJNIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyuCIie 1S IPOBEPKU TMIIOTE3 U NOJYUYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, TPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPruM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHHUS BCEX M3BECTHBIX BUOB
DHEPIUU.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSIBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESTEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBAaHHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEQUIEKCHM, IPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alUM, TOpoJa, Kpas) TEXHOJIOIMYECKOM U



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 TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) agmanmTanMu K M3MEHSIOIMMCS YCJIOBHAM COIUATBHONH W NMPHPOTHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JIeSITEIbHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

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

e — OIIGHKAa CBOMX JIEUCTBUU C Y4€TOM BIMSHUS Ha OKPYXKAIOIIYIO Cperdy,
BO3MOKHBIX TJIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALIUNA, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISATh NPUYMHHO--CJIEICTBEHHBIE CBSI3U NPU HM3YYECHUH (PU3NUECKUX
SBJICHHI W MPOLIECCOB, JI€JaTh BBIBOJABI C UCIOJb30BAaHUEM JEIYKTUBHBIX
Y MHJIYKTHUBHBIX YMO3AKJIFOUEHHH, BBIIIBUTAaTh THIIOTE3bl O B3aUMOCBA35IX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEUIeHMs, BbIOOp Haunboee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIbHO BBIACIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(GU3MYECKUI DKCIIEPUMEHT, HEOONbIIOE HCCAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUSI,

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
POBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEINONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3INIHBIC METObI, HHCTPYMEHTHI U 3alpOChI MPU TTOUCKE H
orOope WHGOPMAIMKM WJIA NAHHBIX C y4ETOM MPEUIOKEHHON ydeOHOM
(bU3UYeCKOM 3a7a9H;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTABICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi 1 X KOMOWHAIIASMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0Je OOCYXJEHHs y4eOHOro MaTepuana, pe3yjbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIE HA DEIICHHWE 33aJaud W TOAJepKaHUE
O1arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXKIACHHUSIMH JPYTHUX YYaCTHUKOB
Jauajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHH;

BBIPQKATh CBOKO TOUYKY 3PCHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIISATh PE3YyAbTaThl BEIIOJIHEHHOTO (PU3WYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOM M|
WHIUBUIyaIbHOH pa0OThl MpHU PEIMICHUH KOHKPETHOW (HHU3HUYCCKOM
poOJIEMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIBPHOCTH, OPTAaHU30BBIBAThH JIEHCTBHUSI
no e¢ IOCTIKCHHIO: PACTIpeleisaTh pOJH, OOCYKIaTh MPOLECCH |
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAa4€CTBEHHOI'O Pe3yJIbTara Io
CBOEMY HAIpaBICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JIPYyTAMHU
YJIcHaMH KOMaH/IbI,

OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEIILHO C(HOPMYIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

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

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITENTHHO COCTaBJISATh AJITOPUTM PEIieHUsT (PU3MUECKO 3aJaun W
TUTaHAa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS])  Ppe3yibTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOTO UCCIECOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYallUl, YCTAHOBJIEHHBIX OILIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



CTaBUTbh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUU (PU3NYECKUX 33734 WU
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJI30BaTh IMOHATHUSA: CHCTEMa OTCU€ra, MarepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBbHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, njaacTHuYeckas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOTO TEJa, PABHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CHEKTpPbI MUCIyCKaHUS U MOIJIOIIEHUs, alb(da-, OeTa- 1 raMmMa-u3Iy4eHuUs,
U30TOIIbI, SIIEPHAS] SHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPAKEHHUE
3BYKa, NpPSAMOJIMHENHOE PacCHpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEeHHE OEJIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpy’XaolieM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B MPHUPOJE:
MPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOJIOTHUECKOe AEWCTBHUE BUIMMOTO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO H3JIy4Y€HHUH, €CTECTBEHHBIN
paaMoOaKTUBHBI (OH, KOCMHUYECKHE JIyud, PaJUOAaKTHBHOE H3IyUYEHHE
IPUPOJIHBIX MMHEPAIOB, [EHCTBUE PAJMOAKTUBHBIX H3JIyY€HUH Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B



yueOHYI0, BBIICNATh CYIIECTBEHHBbIE CBOMCTBa (MPHU3HAKU) (U3UYECKUX
SIBIICHUI;

ONKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, HUCIOIb3YS
¢uznyeckue BENUYMHBI (CpEeHSi W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, IEPEMEIICHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTOCTH, CUJIA TSAKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC TeJla, HMIYJIbC CHIIbI,
MEXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
IPYKUHBI, KHHETHYECKas DSHEPrus, IIOJIHAs MeEXaHU4ecKas >SHeprus,
NEpPUOJI U YacToTa KoJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUA U EIUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTH (POPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYHHAMM,
CTPOUTH I'papyiKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHIUI CYNEPIO3UIUHA CWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
OpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE ©3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOM Ha 2—3 H3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3ajaud (OMUparoIIMecs Ha Ccucremy u3 2-3
ypaBHEHUI), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJlayd 3alMChIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PACUEThl U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYMHBIL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEHIUTh NP OMOIIH
(Gu3MYECKUX METOMOB, MCIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBIACISATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpPSJIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl 1O HAOMIOACHUIO (DU3UYECKUX SBICHUNA WU
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPUOAA KOJeOaHUN NPYKMHHOIO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBLHOTO PUOOPaA);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUHN (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTH4YeCKOTO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMJIeHHs] OT yria
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpDEHHE Teja NpHU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MajeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIeH JIMH3BI, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HaYCHUE BEJIMYMHBI U aHAJIU3UPOBATH [IOJIyYEHHBIE PE3YJbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI];

co0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyIOBaHUEM;



pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOUYEUYHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHUIOMETP, NATYUKH TOJOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaXx (U3MYECKUX SBJICHUW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMATHIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIIEHUH Y4eOHO--TIPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISTh TOUCK HH(POpPMAIMK  (PU3UIECKOTO  COJCpXKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TIOMCKOBBINA 3aMpOC, HAXOAUTh
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

WCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTepHET, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPEACTABIATh PE3yIbTaThl TPOSKTHON WIIM UCCIIEI0BATEIbCKON
NEeATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIONB30BaTh  HM3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalued ¢ y4€ToM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB U TeEM nudpoBbIe
Ne n/m P Konrpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1. MexaHu4YecKHe siBJEeHHS
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OIHCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7| 20 1 3
SauMozencTRHe Tet https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 0 3
3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus U BOJIHBI
bu6mmoreka [JOK
2.1 M 7 0 3
CXAHHMUECKNE KONCOaHH https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHHHICCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 0 9 bubnmnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasnery 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmoreia OK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

ITOYPOYHOE IIVTAHUPOBAHUE

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Konrpoubusie  IIpakTuueckue Aara unppossIe
Bcero u3yyeHusi  oOpa3zoBaTesibHbIE
padoThI padoThI pecypenr

MexaHnyeckoe ABUKEHUE.

1 Mateprasmas foqxa 1 0 0 04.09.2023 https://edu.skysmart.ru/

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 0 0 bubmuoreka [{OK
MEXaHUYECKOT'0 IBMKCHUS 06.09.2023 | https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 0 0 Bbu6moteka [JOK
IIBUKEHUE 08.09.2023 = https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBuxkeHue. CpeHsisi 1 MTHOBEHHaAsI 1 0 0 11.09.2023 https://edu.skysmart.ru/
CKOPOCTh

5 [TpstmonMHEHOE PAaBHOYCKOPEHHOE 1 0 0 bubmuoreka [IOK
JBUKEHHE. Y CKOpPEHNE 13.09.2023 = https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1 0 0 15.09.2023 https://edu.skysmart.ru/
I'padux ckopocTu
JlaGopaTtopHast pabota "Onpenenenue

7 YCKOPEHHUS Tesa Mpu 1 0 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBUJKEHUH 110 18.09.2023 = https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

8 S:ES;::OG mepcHHe Tell. OBITEL 1 0 0 90.09.2023 https://edu.skysmart.ru/

9 PaBHOMEpHOE IBUKEHUE TIO 1 0 0 bubmuoteka [IOK



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

okpyxHoctu. [leproa u yacrora 22.09.2023  https://m.edsoo.ru/ff0ae176
obOparnienus. JInHeitHas U yrioBas
CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHUE 95 09.2023 https://edu.skysmart.ru/
1 ITepssiii 3akoH HetoToHA. BexTop bubmuorexa [JOK
CUJIBI 27.09.2023  https://m.edsoo.ru/ff0ae612
12 Bropoii 3axkon HeroToHa. bubmmoreka [JOK
PaBHOpelicTBYIOIIAs CHITa 29.09.2023 | https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unust Cuit 02.10.2023  https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha TpUMEHEHUE bubnnorexa [JOK
3akOHOB HproTOHa 04.10.2023  https://m.edsoo.ru/ff0aeb6e
1 G ynpyrocri. 3axoi [y 06.10.2023 Efffiﬁﬁféifﬁfimecaz
16 iigl;iii;iﬂaq o reme «Cita 09.10.2023 https://edu.skysmart.ru/
17 JlaGopatopHas pabota «OnpeneneHue bubmuorexa [JOK
JKECTKOCTHU MPYKUHBI» 11.10.2023  https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cina Tperis 13.10.2023 https://m.edso:)_.lru/fanf738
19 Pemenne 3amgad mo teme «Cuna bu6nmorexa LIOK
TPEHUS» 16.10.2023  https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuorexa [JOK
Kod(dUITMEeHTa TPEHUS CKOIbKCHHUS" 18.10.2023  https://m.edsoo.ru/ffOaf8be
Pemenne 3amay mo teme "3aKOHEI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [1OK
20.10.2023  https://m.edsoo.ru/ff0afb8e

TpeHUs"



https://m.edsoo.ru/ff0ae176
https://edu.skysmart.ru/
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://edu.skysmart.ru/
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubnunoreka LIOK

22 TATOTEHHL ¥ CKOPEHHE CBOOOAHONO 23.10.2023  https://m.edsoo.ru/ff0af044
TaJICHUS
Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPa 95 102023 https://edu.skysmart.ru/
(Conneunas cucrema). ["anaktuku"

Pentenue 3amaud mo treme "Cuiia
24 TSDKECTH U 3aKOH BCEMUPHOTO bubmorexa [IOK
" P 27.10.2023  https://m.edsoo.ru/ff0af5f8
TSTOTEHUS

o5 [TepBas kocMHYecKasi CKOPOCTb. bubnnorexa [IOK
HesecomocTs u neperpysku 06.11.2023  https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepraIbHON TOYKH.

26 AOGcCoI0THO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpAOTO TENA C 08.11.2023  https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAIICHHS

27 MowmeHnT cuinbl. LeHTp TsKECTH 10.11.2023 https://edu.skysmart.ru/

28 Pemenne 3agau mo teme "MoMeEHT bu6nmorexa LIOK
cuibl. Lentp Tsoxect" 13.11.2023  https://m.edsoo.ru/ff0b02b4
IToaroToBka K KOHTPOJILHOM paboTe

29 o ?GMG ”MexaHI/Iq:CIcoe BI/Il;)I(eHI/Ie bubmorexa [TOK

" " % ' 15.11.2023  https://m.edsoo.ru/ff0b0408
BzaumopetictBue Ten
KonTposnbHas padbora no teme
30 "MexaHHn4eCKOe ABIKCHHE bubmmorexa [TOK
y 8 " ' 17.11.2023  https://m.edsoo.ru/ffob06ec
BzaumopetictBue Ten
Nmmynsce Tena. UMITynbC CHITBL.
31 3aKOH COXpaHEHHS UMITYIbCa bubmorexa [JOK
P Y ’ 20.11.2023  https://m.edsoo.ru/ff0b07fa

Ynpyroe u HEynpyroe



https://m.edsoo.ru/ff0af044
https://edu.skysmart.ru/
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://edu.skysmart.ru/
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

B3aMOJIENCTBUE

Penrenue 3amau mo teMe "3akoH

bu6nmoreka [IOK

32 COXpaHEHHUs UMITysbca' 22.11.2023  https://m.edsoo.ru/ff0b096¢c
33 Ypok-Konepents "Peaxribioe https://edu.skysmart.ru/
JIBIDKCHHE B MPUPOJIC U TEXHUKE" 24.11.2023
bubmmoreka [JOK
34 Mexatiiecias paGoTa i MOILHOCTS 27.11.2023 https://m.edsocL>.[ru/ff0b0a84
35 PaboTa cHITBI TSKECTH, CHIIBI bubmuorexa [JOK
YIOPYTOCTH U CUJIBI TPEHUS 29.11.2023  https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBH)KCHHH TeJIa 110 01.12.2023
TOPU30HTAIILHOM MMOBEPXHOCTH»
BSI3b DHEPTHH U TBI.
37 S[OTZHSII/IZEBH&H 3I:Iaei(1)“nﬂ 04.12.2023 https:/ecu.skysmart.ruf
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KHHETHYECKON SHEPTUHU 06.12.2023  https://m.edsoo.ru/ff0b0c32
39 iael)((c::l;zzpaHeHm SHEpTHH B 08.12.2023 https://edu.skysmart.ru/
40 JlabopaTtophast pabora «3yuenue bubmuoreka [IOK
3aKOHA COXPAHEHUsI SHEPTUMY 11.12.2023  https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHKEHUE U €0 bu6nmorexa LIOK
XapaKTepUCTUKU 13.12.2023 = https://m.edso0.ru/ff0b1858
42 3aryxaromue KoieoaHus. bubnmnoreka [JOK
Brinyxennsie koneOanus. Pezonanc 15.12.2023 = https://m.edsoo.ru/ff0b20f0
43 iiiiitf;qecmﬂ 7 TPy CHHHG 18.12.2023 https://edu.skysmart.ru/
44 VYpoxk-uccnenoBanne «3aBUCUMOCTh bubnuotexa [JOK



https://m.edsoo.ru/ff0b096c
https://edu.skysmart.ru/
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://edu.skysmart.ru/
https://m.edsoo.ru/ff0b0c32
https://edu.skysmart.ru/
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nepuo/ia KojaeOaH i OT KECTKOCTH 20.12.2023 = https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPy3a»
[IpeBpamienue 3Hepruu npu
4 https://edu.skysmart.ru/
> MEXaHHUYECKUX KOJICOAHUSIX 22.12.2023 : Y
JlaGopaTtopHas pabora «OnpeneneHue
46 ‘IaCTOI”)[BI Hpne Ifo a Kone6a1})mzl;1 bubmorexa LOK
proA 25.12.2023 = https://m.edsoo.ru/ffOblaec
NPYKUHHOTO MasiTHUKa»
JlaGopaTtophnas padora «IIpoBepka
47 HE3aBHCHUMOCTH MepHO/a KoJIeOaHui bubmmoreka [JOK
rpy3a, MIOJBEHIEHHOTO K HUTH, OT 27.12.2023 @ https://m.edsoo.ru/ff0b197a
MAacchl Tpy3a»
Mexannueckue BojiHbl. CBOMCTBA
48 MeXaHU4YEeCKUX BOJIH. [IpomonbHbIC 1 bubmmorexa [JOK
e 29.12.2023  https://m.edsoo.ru/ffob21fe
MOTIEPEYHbIE BOJTHBI
Ypoxk-koudepenuus "MexaHnUECKUE
4 & . https://edu.skysmart.ru/
9 BOJ\IJHI)I B TBEPIOM TGJIG" 10.01.2024 ps://edu.sKy: u
CeiicMu4ecKue BOJHBI
3Byk. PacmipocTpaneHnue u oTpaxkeHue
50 https://edu.skysmart.ru/
3ByKa 12.01.2024 P Y
Ypok-uccnenoBanue "Habmronenue
51 3aBI/ICI/IM'(')CTI/I BBICOTBI 3ByKa OT 15.01.2024 https://edu.skysmart.ru/
YaCTOTHI
I'pOMKOCTB 3ByKa M BBICOTA TOHA.
52 https://edu.skysmart.ru/
AKYCTHYECKHI pe30HaHC 17.01.2024 . Y
53 VYpoxk-koHpepennus "YapTpa3ByK u bubnmnoreka [JOK
uH(ppa3ByK B IpUPOJIE U TEXHUKE" 19.01.2024  https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJILHOU paboTe but6mmoreka [IOK
1o TemMe "3aKOHbI COXpaHEeHUSI. 22.01.2024  https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b197a
https://edu.skysmart.ru/
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

Mexanuueckue KojieOaHus U BOJIHBL"

KonTponbhas pabota no teme

55 "3 .M https://edu.skysmart.ru/
AKOHBI coxpaHeHHf CXaHUYCCKHEC 24.01.2024 p \% ru
KOJIcOaHHS YU BOJIHBI
56 DJIEKTPOMAarHUTHOE I0JIE. bubmmoreka [JOK
DJIEKTPOMarHUTHbIE BOJHBI 26.01.2024  https://m.edsoo.ru/ffOb2abe
S7 Csoi https://edu.skysmart.ru/
BOMCTBA 3JIEKTPOMArHUTHBIX BOJIH 99.01.2024 p u.SKky: u
Ypoxk-koudepennus "Llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonp3oBanue 37€KTPOMarHUTHBIX 31.01.2024  https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
Vpok-uccienopanue "M3yuenue
59 CBr:)fICTB BHGiT OMaFHI/ITHijX BOJIH C bubmorexa HOK
P " 02.02.2024  https://m.edsoo.ru/ffOb2c6c
MTOMOIIHI0 MOOMIIBHOTO TeseoHa
Pemenue 3a1au Ha onpe/eneHue
60 YaCTOThI U JJIMHBI JIEKTPOMarHuTHON 05.02.2024 https://edu.skysmart.ru/
BOJIHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.
61 CkopocTb cBeTa. BomHOBBIE CBOMCTBA bubmorexa LOK
P ' 07.02.2024  https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonunenHoe
62 aCTIpOCTpaHEHUE CBETA. 3aTMCHHUS bubmorexa LHOK
Pactpoctp ' 09.02.2024  https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaXEHUs CBETA. 3epKaia.
63 Pemenne 3ama4 Ha IpUMEHEHNE Bubmorexa IOK
P 12.02.2024  https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cera. 3aKkoH bubnmnorexa [JOK
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IPEJIOMJICHHUS CBETa 14.02.2024  https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKeHUE
65 cBeta. Mcrionb3oBaHKE MOJIHOTO bubmuorexa [JOK
BHYTPEHHET0 OTPa)KEHUS B 16.02.2024 = https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia
66 MPEIIOMIICHHUSI CBETOBOTO n'}'/qa oT 19.02.2024
yrja MmajieHus Ha rpaHuIie "BO3ayX-
crexsio""
Ypok-koHpepennus "Hcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
67 CBGTOBOI[I)I,}(])THTI/IKOBOJIOKOHHaSI 21.02.2024 https: /fedu.skysmart./
CBsI3p"
bubnuoreka [{OK
08 JIHSHI. OMTHHCCKaS CILTA THH3bL 26.02.2024  https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne N300paXKeHUH B IMH3aX bubmorexa [JOK
28.02.2024  https://m.edsoo.ru/ff0b444a
JlaGopaTtopHast pabota "Onpeznenenue
70 (OKYCHOTO pacCTOSIHUS U bubmuoreka [IOK
ONTHYECKOM CHIIBI coOMparomen 01.03.2024  https://m.edsoo.ru/ffOb4206
JTUH3BL"
71 Ypok-koHpepenmus "OnTuueckue bubnnorexa [JOK
JUH30BBIC TPHOOPHI" 04.03.2024  https://m.edsoo.ru/ffOcOa7e
79 I'ma3 xak onTuyeckas cucrema. but6mmorexa [IOK
3peHue 06.03.2024  https://m.edsoo.ru/ff0b4684
VYpoxk-konpepennus "JledekTs
73 SPI;HI/ISI. KS)K I():oxpaHPm) ?til))eHI/Ie" 11.03.2024 https:/fedu.skysmart.ruf
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Paznoxxenne 6eoro cBeTa B CIIEKT).
Onreitel Herotona. Cnoxxenue

bubnunoreka LIOK

74
CIIEKTPaJIbHBIX BETOB. [(ucniepcus 13.03.2024  https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110
Pa3I0KEeHUI0 OETIOr0 CBETA B CIIEKTP
75 Y BOCIIPHUSTHIO IIBETA MPEIMETOB TIPH bubmmorexa [JOK
P P P 15.03.2024 = https://m.edsoo.ru/ffOc0e2a
UX HaOJIO/ICHUU Yepe3 [IBETOBbIC
buabTpH"
VYpok-npaktukym "BoaHoBble
76 i : https://edu.skysmart.ru/
CBOICTBA CBETA: AUCIIEPCHS, 18.03.2024 ps://edu.sky: u
uHTephepeHIus u qudpakuus”
77 OmnwiTel Pesepdopaa v uranerapHas bubnnorexa [JOK
MoJieJIb aToMa 20.03.2024  https://m.edsoo.ru/ff0c12a8
IToctynatel bopa. Monens atroma
78 https://edu.skysmart.ru/
Bopa 22032024 P Y
Hcnyckanue v noromeHnue cBera
79 aroMoM. KBantsl. JInuHeituarsie bubmorexa LOK
' ' 03.04.2024  https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 VYpoxk-npaktukyMm "Habmronenue bubnnorexa [JOK
CHEKTPOB UCITyCKaHUS" 05.04.2024  https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI bubmmorexa [TOK
% 8 08.04.2024  https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTrO siipa. bubnuoteka [JOK
Hyxiionnas mogens 10.04.2024 = https://m.edsoo.ru/ff0c18ac
83 PanuoaxkTuBHBIE TPEBpAILICHHUS. bubmuorexa [JOK
H3oTombI 12.04.2024 = https://m.edsoo.ru/ffOclals
84 Pemienue 3aga4 mo teme: bu6nunorexa LIOK
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"PaguoakTuBHbBIE IIpEeBpalieHus" 15.04.2024  https://m.edsoo.ru/ffOclb4a
11 https://edu.skysmart.ru/

85 epHoJ Mmorypacnaaga 17.04.2024 p y
Vpok-koH(Dpepenmnus "PannoakTHBHEIE

86 1/13131 CHI/I}(Il) Bpn I/II1 ole MI; HWIAHE bubmorexa LIOK

i " PHPOJE, MEATIIHE, 19.04.2024  https://m.edsoo.ru/ff0c2126

TEXHUKE
SlnepHble peakIun. 3aKOHBI

87 ccf[x paHeHII:I)}I 3au;1 OBOT'0 U MacCOBOI'0O bubmorexa LIOK

P e 22.04.2024 = https://m.edsoo.ru/ff0c1c58

YHCell

88 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b bubnnorexa [JOK
MacChl U SHEPTUHU 24.04.2024  https://m.edsoo.ru/ffOcld7a
Pemenue 3agau no teme "SnepHeie

89 https://edu.skysmart.ru/
peaxis” 26.04.2024 P Y

90 Peakuuu cunTe3a u nejaeHus saep. bubmmoreka [JOK
Nctounuku sHeprun CosiHIa v 3BE3]1 29.04.2024 | https://m.edsoo.ru/ffOc1e88
Vpoxk-koHpepennus "AnepHas
sHepreTuka. JlercTBus

91 https://edu.skysmart.ru/
PaIuOaKTUBHBIX HU3Ty4YEeHUN Ha 01.05.2024 2 ¥
JKUBBIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOM padoTe

92 1o TeMe "DIeKTPOMarHuTHOE ToJI€. bubmuoteka [IOK
DIIeKTPOMarHUTHBIE BOJTHBI. 03.05.2024  https://m.edsoo.ru/ff0c223e
KBaurossie sBieHus"
KonTpomnpHas pabota mo Teme
"DEeKTPOMarHuTHOE TMOJIE.

93 https://edu.skysmart.ru/
ONeKTPOMarHUTHHIE BOJHBI. 06.05.2024 : Y
KBauToBrie sBieHus"

94 [ToBTOpenue, 060061IEeHNE. bu6nunorexa LIOK
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JIabopaTopHblie paboTHI 10 KypCy 08.05.2024 = https://m.edsoo.ru/ff0c245a
"Bzaumonencrtue tea"
[ToBTopenue, 0600menue. Permenne
95 aCYETHBIX U KAYECTBEHHBIX 3a7a4 110 1 0 bubmorexa HOK
P " " 8 10.05.2024  https://m.edsoo.ru/ff0c2572
teme "TemnoBsie Mpoueccol
IToBTOpenue, 0600IeHNE. Permenue
96 aCYETHBIX U KAYECTBEHHBIX 3a1a4 110 1 0 bubnnorexa LHOK
P 8 . 13.05.2024 | https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeruioBeIxX aBUrarenci"
IToBTOpeHue, 0000IIeHNE. Permenue
97 aCYETHBIX U KAYECTBEHHBIX 3aa4 110 1 0 bubmorexa HOK
P A 15.05.2024  https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JIaGopatopHbIe pabOTHI ITO KyPC 1 1 bubmorexa HOK
" PATOPHEIE P " ey 17.05.2024  https://m.edsoo.ru/ff0c2c52
CBETOBEIE SIBIICHUSA
[ToBTopenue, o6o0menune. Padora c
99 TEKCTAaMH 110 TeMe "3aKOHBI 1 0 bubmorexa LOK
" 20.05.2024  https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOopenue, o6o0mmenue. Padora ¢
100 Tekctamu 1o Teme "Kosebanusa u 1 0 bubmorexa LIOK
" 22.05.2024  https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o0mmenue. Padora ¢
101 TekcTaMH 110 TeMe "CBeTOBEIE 1 0 bubnmorexa [JOK
" 24.05.2024  https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTropenue, 0600menue. Pabora ¢
102 TEKCTaMU 10 Ten{e "KBaHToBas u 1 0 94.05.2024 https://edu.skysmart.ru/
saaepHas pu3uKa
OBLIEE KOJIMYECTBO YACOB I10 102 97

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

» Guzuka, 9 knacc/ [epsimkun A.B., O011iecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[IPODAY; AxuinonepHoe obiectBo «M31aTenbcTBo
«IIpocBemienney

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. H. B. ®unonoBuy "®uszuka. 9 knacc. Meroanueckoe nocodre K yueOHUKY
A. B. Ileppiikuna. Beprukans. ®I'OC" — M., Jlpoda, 2018.

2. H. K. XannanoB "®u3nka. 9 knacc. TecTsl k yueOHuky A. B. [leprimkuna.
BEPTUKAJIb. ®I'OC» - M., Ipoda, 2018

3. A. E. Mapomn, E. A. Mapon " ®usuka. 9 knacc. Jlugakruueckue MaTepuabl
k yueOHuky A.B. [leprimkuna. Beptukans. ®I'OC - M., [Ipoda, 2018.

4. A. E. Mapom, E. A. Mapon "®uzsuka. 9 kiacc. CaMmocTosITeIbHBIE U
KOHTpPOJIbHBIE paboThl K yueOHuky A. B. [leprimkuna" — M., Ipoda, 2016.

5. DEJEPAJIBHAS PABOYAS ITPOTPAMMA OCHOBHOI'O OBIIIET'O
OBPA30OBAHUSA ®U3UKA (6a30BbIit ypoBeHB) (17151 /-9 Ki1accoB
oOpa3oBarenbHbIX Opranu3anuiil) MHCTUTYT cTpaTeruu pa3BuTUs 00pa30BaHMs
Poccuiickoii akanemun oopasoBanusi. Mocksa 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

DVD-auck. YueOHble JEMOHCTPALIUU 110 BCEMY KypCY (PU3UKKA OCHOBHOM
mwkoJibl Hayunsiil penaktop JI. O.1' eHaeHIITenH.
bubmmoteka I{OK https://m.edsoo.ru/ff0c2e82


https://m.edsoo.ru/ff0c2e82

		2023-09-06T17:42:03+0700
	директор МБОУ "Гимназия №11"  30.08.2023
	Галина Александровна Симахина




