MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

JenmaprameHT o0Opa3oBaHusi U HayKu TrOMeHCKOi 00J1acTH

YupasJjienue o0pa3oBaHusi aiMuHUCTpanuu TroMeHCKOro MyHMIMNIAJIBLHOTO

OKpyra

MAOQOY Emo6aeBckas COI nm. AmupoexoBa

PACCMOTPEHA

Ha 3aCCIaHnHn
MCTOIUYCCKOI'O COBCTA

PaxumuanoBa A A.

[Tporokoin Ne 1 ot «31»

aBrycra

2026 r.

COI'TACOBAHA YTBEPXJIEHA
3amecTtutenb qupekropa  Jdupektop MAOY
Em6aerckoii COLL um.
bakernna T.1O. Ammpoerosa
[[Tpuka3 Nel] ot «31»
aBrycra 2026rT.
boxko M.B.

ITpuka3z Ne 77 ot «31»
aBrycra 2026 .

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «@U3NKa

s obygaromuxes 9 B knacca

c.Em0aeBo 2026 r



MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Copmepxanue mporpaMmbl 1O (U3HKE HAmpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT NpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIM YUYUTENIO B CO3/1aHNU paboueil MporpaMMsl 10 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJIoTuel, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY  MHpA,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PAMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzanusx Poccuiickoit ®exepanuu, peamn3yroNUIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TIO3HaHUS U (POPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

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

JlocTmkeHne 3THX Ielield mporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUIA;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAIbHBIE HCCIIEJAOBaHUSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

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

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



Oo011iee yuCIoO YacoB, pEeKOMEHAOBAHHBIX ISl U3y4YeHHs (PU3UKH Ha 0a30BOM
ypoBHe B 9 kmacce — 102 wyaca (3 waca B  HEJAEINIO).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OMBITOB SBJISIETCS PEKOMEHIATENIbHBIM, YUUTENb JIeJIaeT BHIOOp MPHU MPOBEACHUU
J7a00paTOPHBIX PadOT M OMBITOB C YYETOM HHAUBUIYATbHBIX OCOOCHHOCTEU
oOy4JaronmMxcs, Cucka HKCIEPUMEHTAIBHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMEpHOE ABMKEHHE O OKpYXHOCTH. Ilepmon m yactora oOpalueHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHna.
[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 Connuma. [lepBas kocmmyeckass CKOPOCTH.
HesecomocCTh U nieperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoioTHO 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 TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM [BUKEHUS OJHOTO M TOTrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

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

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Tella U JEUCTBYIOIIEH 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.

CoxpaHeHrne MEXaHUYECKON PHEPTUU MTPU CBOOOTHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MPHU JABUKEHUH TeJIa MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

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

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JBUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHH 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 kKodphuiMeHTa TPEHUS CKOJIbKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  yOPYTOCTH TMpU TOABEME Tpy3a ¢
UCITIOJIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Mexanuveckue KoJ1e0aHUs U BOJIHBI.

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

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomosbHble U



nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUSI.
MexaHuueckue BOJIHBI B TBEPJIOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3ByKa W BbIcOTa TOoHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1.
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HaOmronenne kojie0aHWM Ted IOJ JEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenne npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).
Hab6nronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaol.

1.

7.

OnpeneneHue YacTOThl W TEpHoJa KoJieOaHWH MaTEMaTHYECKOTO
MasiTHUKA.

OnpeneneHue 4acToThl U MEPUOAa KoJIeOaHUN NPy KUHHOTO MassTHHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOJeOaHU! MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHUOIa KOJICOAHUM TPYKUHHOTO MasITHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOoja KoJIeOaHHWM rpy3a, MOABEHIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJa  KoJieOaHUM
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA

CBCTA.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomel u onvimel.

1.

N3y4yeHnne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIEHOTO
TenedoHa.

CBeToBbIC ABJICHHUSA.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom mydeit B JumH3e. OnTudeckas cucrema (oToarmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacCIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

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

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.
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12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

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

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

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

4. lTlomyuyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIECH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKON CHIJIBI coOMparoten
JIMH3HI.

6. OMBITHI 10 Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.

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

KBanToBbIe sfiBJICHUS.
Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u noroiieHre cBera aroMoM. KBaHThl. JInHeHYaThie CIEKTPHI.



PamnoaktuBHOCTE. Anb(da, 6eTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HMszoronmsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsAA0BOIO M MAacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HA JKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIOMICHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. ChekTp BOAOpoOA.

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 CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO-00001AI0IINI MOTYJIb TIPEIHA3HAYEH JJISl CUCTEMATHU3aluN
U 0000IIeHHS  TPEIMETHOTO  COACpKaHWsl W OMbITa  JCSTEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipn M3y4eHUN JAHHOTO MOJIYJIA PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
ABJICHUSI, TPUMEHSS T[OJyYEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CYET TOro, 4YTO OOy4Yaroliuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE IIOJIyUEHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBACHATH
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 HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOT'MM, HallpuMep, IPAKTUUECKOIO MCIOJIb30BAHUS PA3IMUHbIX UCTOUYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIIECHMS M COXPAHEHUs BCEX M3BECTHBIX BHJIOB
DHEPIUU.

Kaxmas w3 TeM JaHHOrO MOAYJs BKIIOYAET SKCIEPUMEHTAIBHOE
uccieoBaHle o0oOUIaroIero xapakrepa. Moayiap 3aBeplIaeTCsl MPOBEICHUEM
JUArHOCTHYECKON 1 OLIEHOYHOU padOoThI 32 KypC OCHOBHOTO OOIIET0 00pa30BaHusl.



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

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMUpOBaHBI CIEAYIONIME JIUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

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

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAXKHEMIIEN COCTaBIISIIOIIEH
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUJ O€30MacHOro TIOBEJIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

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



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

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(eCChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NpoOJieM W MyTed HX

pelieHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 IMPaKTUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 CpELNy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHbIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYNIECTBEHHBIA MPU3HAK KJIACCHU(PUKAIUNHA, OCHOBAHHMSI JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TTPUYMHHO-CJICACTBEHHBIC CBS3M TPH U3YYCHUU (PUINUYECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BAapPHAHTOB PEIICHUS, BHIOOp HamOojee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3HUYECKOTrO
SIBJICHUS,

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

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMKM WIM JAHHBIX C YY4ETOM MpPEAJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJladyd  HECIOKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHHE 33JaYyd U MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



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

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATH IIEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOM JEHCTBUS C JIPYTHMHU
YJIeHAMH KOMaH/Ibl,

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOLIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYalluu ¥ NPEJIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CUTYyallMi, YCTAaHOBJIEHHBIX OLIHUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIIMOKY MU pelIeHnH (PU3NUECKHUX 3a/1a4 WK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 9 kJiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJB30BaTh TIOHSATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIXKEHUS, Aehopmarius
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3ku, HEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIo,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJNCOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CHEKTPhl UCIYCKAHUS M MOTJIOLIECHUS, ab(a, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SIIEPHAS] SHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBH)KEHHE 110 OKPY’KHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBWKECHHE (3aTyXarollue U
BBIHYKJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3BYyKa, MPSAMOJIMHEMHOE pacIpOCTPAHEHHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0OKEHUE OEJIOro CBETa B
CHEKTP M CJOXKEHUE CIHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMBI, pEAKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHIPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPpaUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAUOAKTUBHBIX U3JIyYCHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAMTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BENUYMHBI (CpeHSSi W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas



CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
cBOOOJHOTO TAJCHHs, BEC Tela, HUMIYJIbC Tela, HWMITYJIbC CHUJIBL,
MeXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS DHEPIUs CKATOU
OPYXUHBI, KUHETUYECKash SHEpPrusi, IOJHAs MEXaHW4YecKas >SHEpIus,
NEPUOJ U YacTOoTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTENIb MPEIIOMIICHUS CPEAbI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (PU3UUYECKUN CMBICH HCIHOJB3YEMBIX BEJINYMH,
0003HaUYEHUs M EIUHULBI (PU3NYECKUX BEIMYUH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHIUI CYNEPHO3ULIUA CWJI, IPUHLUI OTHOCUTEIbHOCTH [ amumies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOIO M MaCCOBOTO UHCET
IpU SIIEPHBIX pEakUusAx, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (OomMHMparIMuecss Ha cucremy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (DPU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PACUEThI U
OLICHMBATh PEAJTMCTHYHOCTh [MOJYYEHHOTO 3HA4YeHHUs] (U3UUECKOU
BEJIUYUHBIL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
($u3NYECKUX METO/IOB, MCIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH MOpsAJKa
NPOBEICHUS]  UCCIENOBAaHUS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUHN U OIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢busznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPY>KMHHOTO
MasTHUKA OT Macchl Tpy3a U KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTb OT



aMIUTUTY/IBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3Iy4YCHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITA U €ro  pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAaYeHUEe u3MepseMol BeIMYMHbl ((POKyCHOE paccTosiHHe
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocob0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBWKEHUM 0€3 HayalbHOH CKOPOCTH, IEpUOAa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHns): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJIYYEHHOW  3aBUCHUMOCTHU
bu3nYecKuX BETUYMH B BUJEC TaOJNHIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3ylbTaTaM HCCIe0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb M YCKOpDEHHME Teja IpU PaBHOYCKOPEHHOM JBHKECHHH,
YCKOpPEHHE CBOOOJHOTO MaaeHUsl, XKECTKOCTh MPYXHUHBI, KOIPPUIIUESHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IJIAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIICys MPEIJIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJIETIeH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHUK
CBETa, JydY, TOHKas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OMNHCAHUA (B TOM YHUCIHE:
CIHUIOMETP, NATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPECHHsS, paKeTra,



9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETP, Kamepa BuiabCOoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBJICHUM W HE0OXonumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBI MJis
NOCTPOEHUS N300paXKEHUH B IIJIOCKOM 3€pKajie U cOOMparoLel JTuH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUH B IOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILEH CpEE;

OCYILIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3aMpOC, HAXOAUTD
IyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIINXCS 3HAHUI U TIONOJHUTEIbHBIX UCTOYHHUKOB,;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJlaHUNl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEACTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJB30BaTh  HM3YyYECHHbBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoaunuecTBO 4acos

HaumeHoBaHue pa3jiesioB U TeM

duekTpoHHbIe (LM (POBbLIE)

Ne ni/m Konrpoabnsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. Mexanuveckue siBJIeHUS
M 0
1.1 CXATITICCKOT ABIIEHIE 1 CHOCODRL €10 10 1 https://m.edsoo.ru/T8L5V2H4Q
OMHCAHUS
1.2 B3aumoneiicTBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAHEHUS 10 https://m.eds00.ru/TOI6K2G3M
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJIHBI
2.1 ‘ Mexanuueckue KojieOaHus 3 https://m.edsoo.ru/R914Y0OM6Z
2.2 ‘ MexaHnuecknue BOJIHBI. 3BYK 1 3 https://m.edsoo.ru/I9K8UINSM
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
C)
3.1 FICKTPOMATHITTHOC HOJE H 6 2 https://m.edsoo.ru/E309B172L
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro mo pazueny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA

4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI

https://m.edso0.ru/F3GO0V6H20

https://m.edso0.ru/Z8D1B7T0V

4.3 Paznoxxenue 6enoro ceera B ClIEKTp

https://m.edso0.ru/Z9X0C2NOL



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

Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 1 https://m.eds00.ru/R6V4J7V8S
5.2 CtpoeHune aTOMHOTO spa 1 https://m.edso00.ru/L3EOT6R2Q
5.3 SnepHbie peakiuu https://m.eds00.ru/Q4D3Z0R7M
Wroro no pazueny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
I1 600
6.1 OBTOPCHILE 1 ODODIIEHHE COACPAATI 9 2 https://m.eds00.ru/0O7S0Z6M3lI
Kypca pusuku 3a 7-9 xnacc
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

IHOYPOYHOE IINTAHUPOBAHHUE
9 KUIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE PeCypcChl
padoThI padoTshI

1 MexaHn4eckoe JBUKEHUE. 1 02.09.2026 httos://m.edsoo.rW/FAGECLMTE
MarepuanbHas TO4Ka
Cucrema orcuera. 03.09.2026

2 OTHOCUTEIHHOCTh MEXAaHUUECKOTO 1 https://m.edsoo.ru/N5SC9F5F5F
JIBUOKEHUS

3 PaBHOMeEpHOE npsMoJIMHEIHOE 1 04.09.2026 https://m.eds0o.ru/Y AX4H7NGC
JBUKEHUE
HepaBHoMepHOE nipsiMOTTMHEITHOE 09.09.2026

4 nBxenue. Cpenuss u 1 https://m.edsoo.ru/\V9U7B4D1Z
MTHOBEHHAasl CKOPOCTh
[IpssmonunenHoe 10.09.2026

5) PaBHOYCKOPEHHOE JIBIIKECHHE. 1 https://m.edso00.ru/JOP612R0OH
VYckopenune
CKopocCTh MPSAMOJIMHENHOTO 11.09.2026

6 PaBHOYCKOPEHHOT'O ABM)KEHUS. 1 https://m.edso0.ru/M9E114S5N
I'paduk ckopoctu
JlaboparopHas paboTa 16.09.2026

7 "Onpeneneiie yckopetis reia 1 1 https://m.edso00.ru/O0P8S4C1J
IIPY PAaBHOYCKOPEHHOM JIBUYKEHUH
10 HAKJIOHHOM IIJIOCKOCTH"

8 CBobOonHoe najeHue Tei. OnbIThI 1 17.09.2026 https://m.eds0o.ru/J9Y372J1G

T"anmunes



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J
https://m.edsoo.ru/J9Y3Z2J1G

PaBHOMEpHOE BHXKEHUE 110 18.09.2026
.Ile

9 ORPYARHOCTH. 1IEPHOM  HACTOTa https://m.edso0.ru/R8K1U9L AL
oOpartenus. JIuneinas u yrimonas
CKOPOCTH

10 LlenTpOocTpEMUTENBHOE YCKOPEHUE 23.09.2026 https://m.edsoo.ru/A8O9K1INOU
Ile 5 H .Be 24.09.2026

11 DBRIH SAKOH HIBIOTOHA. DEKTOP https://m.edsoo.ru/H6G2I17N4R
CHJIBI
Bropoii 3akon HeroToHa. 25.09.2026

12 i . RO HHIOTOH https://m.edso0.ru/F8S7N1T5N
PaBHOp€lCTBYIOIIAS CHITa
Tperuii 3akon H . 30.09.2026

13 PETHH SAKOH HIbIOTOHA https://m.edsoo.ru/SS5W4B2VOR
Cyniepnio3unust Cuit
Pem 01.10.2026

14 CHAC 33]1a7 Ha NPHMEHCHIe https://m.edsoo.ru/X4E7S7E6C
3akoHOB HploTOHA

15 Cwuita ynpyroctu. 3akoH ['yka 02.10.2026 https://m.edsoo.ru/WOR3B0OB2E
Pemenu C 07.10.2026

16 © ST O TeME «Hma https://m.edsoo.ru/NIN5SUOH10
YIPYTOCTH
JlaGopaTtopHast pabota 08.10.2026

17 «Ornpenenenne )KeCTKOCTH https://m.eds00.ru/JOR6G3A10
PYKUHBDY

18 Cuna TpeHus 09.10.2026 https://m.edsoo.ru/X7J9P9S8E
P C 14.10.2026

19 CLICHHE 3aAaT HO Tene «1ma https://m.edso00.ru/Z7K6Q4V2V
TPEHHUS»
JlaGopaTtopHnast pabota 15.10.2026

20 "Onpeneneane kodhdunmeHTa https://m.edsoo.ru/U5B6R1V0Z

TPEHUs CKOJIbXKEeHUs"



https://m.edsoo.ru/R8K1U9L4L
https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z

21

Pemenue 3agau o teme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

16.10.2026

https://m.edsoo.ru/B6USW9A8Z

22

Cuita TSOKECTH U 3aKOH
BCEMUPHOT'O TATOTEHHUS.
YckopeHue cBOOOIHOTO TaIeHuUs

21.10.2026

https://m.edsoo.ru/D9E4E9I2Z

23

24

25

Ypok-koupepenmus "/ BrkeHne
TEJ BOKPYT I'PaBUTAIIMOHHOTO
nentpa (CosiHeUHasi cUCTEMA).
lamaktuku"

Pemenue 3amau nmo teme "Cuna

TSDKECTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS"

HepBa;I KOCMHNYCCKaA CKOPOCTh.
HesecomocTs u MEeperpy3Kkunu

22.10.2026

23.10.2026

05.11.2026

https://m.edsoo.ru/T414P7P8W

https://m.edsoo.ru/Z7P614D6B

https://m.edso00.ru/Q3T3V3Z0Y

26

PaBHOBecue maTepuaIbHOW TOUKHU.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu

06.11.2026

https://m.edsoo.ru/P1A7D407W

27

PaBHOBecue MmaTepraIbHOW TOUKHU.

AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKPEIUIEHHON OCBIO BPAILICHUS.
MowmenT cusl. LienTp TsxecTn

11.11.2026

https://m.edsoo.ru/HOW1S5WS8T

28

Pemenue 3agad mo reme "MoMeHT
cuibl. LlenTtp Tsxect"

12.11.2026

https://m.edsoo0.ru/B8T6J2J6K

29

IToaroroBka Kk KOHTPOJIBHOU

13.11.2026

https://m.edsoo.ru/I5X6B0B1I



https://m.edsoo.ru/B6U8W9A8Z
https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T
https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I

pabore no Teme "MexaHnuueckoe
nBxenue. Bzaumonencraue tea"

30

31

32

KontponpHas pabora o Teme
"MexaHN4YeCKOe ABUKEHIE.
Bsaumoneiictsue ten"

Nmnynbce Tena. UMnynbe cUibl.
3aKOH COXpaHEHUs1 UMITYJIbCa.
VYipyroe u Heynpyroe
B3aWMO/ICHICTBUE

Pemenue 3amau no teMe "3akoH
COXpaHEHHUs UMIyibca'

18.11.2026

19.11.2026

20.11.2026

https://m.edsoo.ru/W1V8P6V3B

https://m.edsoo.ru/D5U2T9J5B

https://m.edsoo.ru/M6H4V1Q6L

33

VYpoxk-koudepenuus "PeaktuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"

25.11.2026

https://m.edsoo.ru/N2S4U5J8T

34

35

Mexanuueckas pabota u
MOIITHOCTH

PaGora cuibl TsKECTH, CHITBI
YIPYTOCTH U CUJIBI TPEHUS

26.11.2026

27.11.2026

https://m.edsoo.ru/S3V3B4V1T

https://m.edsoo.ru/N6N9E3J4U

36

JlaGopaTtopHast pabota
«Omnpenenenre padbOTHI CHIIBI
TPEeHHUsI IPU PABHOMEPHOM
JBUKEHHUH TeNa Mo
TOPU30HTAILHOM MOBEPXHOCTH

02.12.2026

https://m.eds00.ru/J1G1B4T20

37

CBs13b SHEpruu U paboTHI.
[loTenunanpHas 3HEprus

03.12.2026

https://m.edsoo.ru/C2V7B6E2I

38

39

Kunernueckas sueprus. Teopema
0 KMHETUYECKON SHEPTHUH

3akoH COXpPAaHCHUS SHCPIUn B
MCXAaHUKE

04.12.2026

09.12.2026

https://m.edso0.ru/J3T8L3D5T

https://m.edsoo.ru/M8VOW3W3F



https://m.edsoo.ru/W1V8P6V3B
https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F

40

JlaboparopHnas pabota «3ydenue
3aKOHA COXPAaHEHHUS YHEPTHI)

10.12.2026

https://m.edso0.ru/M3S2Y8J1H

41

42

43

KonebarenbHoe ABMKEHHUE U €TO
XapaKTEePUCTUKU

3aryxaromye KojaeOoaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

MaremaTuyeckui U Npy>KUHHbBIN
MasiTHUKU

11.12.2026

16.12.2026

17.12.2026

https://m.edsoo.ru/S2N5G8W2K

https://m.edsoo.ru/N3SOW1U5E

https://m.edsoo.ru/I9M614R7Z

44

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEpUOJIA
KoJie0aHUH OT )KECTKOCTH
MPYKUHBI U MAacChl TPy3a»

18.12.2026

https://m.edsoo.ru/Y4K3Y5P8X

45

46

47

48

[IpeBpamienue 3epruu npu
MEXaHUYECKUX KOaeOaHusIx

JlaGoparopHas paboTa
«OrnpeneneHue 4acToThl U
nepuoJia KojaeOaHui MpyKMHHOTO
MasiITHAKa»

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NEpUoJia
KoJIeOaHuH Tpy3a, MOABEILIEHHOTO
K HUTH, OT MacChl rpy3a»

Mexanndeckue BoJIHEL. CBoOHCTBa
MEXaHHYECKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

23.12.2026

24.12.2026

25.12.2026

30.12.2026

https://m.edsoo.ru/L4W6V5Y9U

https://m.edsoo.ru/D4T9R1F5R

https://m.edsoo.ru/S4M7L4W3V

https://m.edso0.ru/B2F6X2X0R

49

Ypok-koHpepeHIus

13.01.2027

https://m.edsoo.ru/W1WO0M9JO0M



https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K
https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M

"MexaHUYeCKHUEe BOJIHBI B TBEPIOM
tene. CelicMUYecKue BOJIHEI"

50

51

52

3Byk. Pactipoctpanenue u
OTpa’KEHUE 3BYKa
Ypok-uccienoBanue
"HaOaromeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YaCTOTHI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

14.01.2027

15.01.2027

20.01.2027

https://m.edsoo.ru/A7R9U7S7Q

https://m.edsoo.ru/N4Z4K9C9Y

https://m.edsoo0.ru/J1IR2M3Q3W

53

Ypok-koHpepenmus "YpTpazByk
U nH(pa3ByK B IPUPOJIE U
TexHuKe"

21.01.2027

https://m.edsoo.ru/U3W90Q7R9S

54

55

56

[ToaroroBka K KOHTPOJIHHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJieOaHus U BOJIHBI"

KonTponbnas pabota mo Teme
"3aKOHBI COXPAHEHUH.
Mexanudeckue KojaeOaHus u
BOJIHEI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

22.01.2027

27.01.2027

28.01.2027

https://m.edsoo.ru/F8M20Q6T5V

https://m.edsoo.ru/V4G6V1F4Q

https://m.edsoo.ru/U6Q7S6X6F

57

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJTH

29.01.2027

https://m.edsoo.ru/K7B7Z4\W6C

58

Ypoxk-koupepennus "[kama
OJICKTPOMAardiMuTHBIX BOJIH.
Ucnonp3oBanne
OJICKTPOMArdHMuTHBIX BOJIH JJIA

03.02.2027

https://m.edso0.ru/SOU6R8I1C



https://m.edsoo.ru/A7R9U7S7Q
https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/J1R2M3Q3W
https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/F8M2Q6T5V
https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/S0U6R8I1C

COTOBO¥ CBA31"

59

60

61

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH
C TIOMOIIIBIO MOOMIIBHOTO
tenedona"

Pewenne 3anay Ha onpeneneHue
YacTOTHI U JAJIUHBI
AIEKTPOMATHUTHOUN BOJIHBI

DneKTpOMarHuTHas MpUpo/ia

cBeta. CkopocTh cBeTa. BosiHOBBIE
CBOMCTBA CBETA

04.02.2027

05.02.2027

10.02.2027

https://m.edsoo.ru/T3R1R0CSI

https://m.edsoo.ru/Q2V5N7R5]

https://m.eds00.ru/SITUOF1L6Y

62

HcTounukm cBera.
[Ipamonuneitnoe
pacrpocTpaHeHHE CBETA.
3armenust Connua u JIyHbl

11.02.2027

https://m.edsoo.ru/Q8A4S9T4J

63

3aKOH OTpaXeHUsI CBeTa. 3epKaJa.
Pemenue 3aga4 Ha npUMEHEHUE
3aKOHA OTPaXKEHUs CBETa

12.02.2027

https://m.edsoo.ru/Z5A3H2U4R

64

65

66

[Ipenomnenue cBera. 3akoH
IIPEJIOMIICHUS CBETa

ITonHoe BHYTPCHHEC OTPAKCHUC
cBera. Mcnonp30BaHHE TTOJIHOTO
BHYTPCHHCT'O OTPAKCHUS B
OIITUYCCKUX CBETOBOJaX

JlaGoparopHas paboTa
"UccnenoBaHne 3aBUCUMOCTH
yria MpeJIoMJICHHUs] CBETOBOTO
Jy4a OT yIJia maJIeHHus Ha TPaHUIEe

17.02.2027

18.02.2027

19.02.2027

https://m.edsoo.ru/M2H2C8U4S

https://m.edsoo.ru/N4S3P8EQT

https://m.eds00.ru/S3DIN6T1T



https://m.edsoo.ru/T3R1R0C8I
https://m.edsoo.ru/Q2V5N7R5J
https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Q8A4S9T4J
https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/M2H2C8U4S
https://m.edsoo.ru/N4S3P8E9T
https://m.edsoo.ru/S3D1N6T1T

"nn

"BO3yX-CTEKJIO

67

VYpok-koHpepeHus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBs3B"

24.02.2027

https://m.edsoo.ru/YOT3K7BON

68

JInusel. OnTrnyeckas Cria JIMH3bI

25.02.2027

https://m.edsoo.ru/I7\VVON3C6C

69

[Toctpoenne nzobpaxeHuii B
JMH3aX

26.02.2027

https://m.edso0.ru/K6Z0I10T2C

70

JlaGopaTtopHnast pabora
"Onpenencane HOKYCHOTO
PACCTOSAHUA U ONTHYECKOU CHIIBI
cobuparomiei TuH3bI"

03.03.2027

https://m.edsoo.ru/I8J5C1E2F

71

72

Ypok-koHpepenus "OnTuueckue
JIMH30BBIE TPUOOPHI"

['ma3 kak onTuveckas cucrema.
3peHue

04.03.2027

05.03.2027

https://m.edsoo.ru/X3H910W7U

https://m.edso0.ru/R8M70Q511A

73

74

75

Vpoxk-konpepennus "JledekTs
3penus. Kak coxpanurts 3peHue"
Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTPaJbHBIX I[BETOB.
Hucnepcus ceera

JlaGopatopHas pabota "OnbITH IO
pa3IokKEHUIO OENOro CBeTa B
CIIEKTp ¥ BOCTIPUSTHIO [IBETA
NPEMETOB MPH WX HAOIIOJICHUN
yepes 1BETOBbIe punbTps”

10.03.2027

11.03.2027

12.03.2027

https://m.edso0.ru/N6D1A6Z30

https://m.edso00.ru/G60601H6Y

https://m.edsoo.ru/R7U7B4P1K



https://m.edsoo.ru/Y0T3K7B0N
https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/K6Z0I0T2C
https://m.edsoo.ru/I8J5C1E2F
https://m.edsoo.ru/X3H9I0W7U
https://m.edsoo.ru/R8M7Q5I1A
https://m.edsoo.ru/N6D1A6Z3Q
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/R7U7B4P1K

VYpok-npaktukyM "BoiHOBbBIE 17.03.2027

76 CBOMCTBA CBETA: TUCIICPCHSI, https://m.edsoo.ru/T2L4Z0X8T
uHTephepeHius u qudpaxuus"
O Pesepdopna 18.03.2027

77 meITeL Pesepdopya u https://m.eds00.ru/X9G1Z811P
MJIaHeTapHasi MOJIEb aToMa
IToctynarel bopa. Moaens atoma 19.03.2027

78 Y p A https://m.edso0.ru/A7C3C9B5V
bopa
Hcnyckanue v morjomnieH1ue cBeTa 24.03.2027

79 aromoM. KBantel. JInneiuarsie https://m.edso0.ru/C6Q6K4B0B
CIIEKTPbI
Ypok-mipakT "HaOnronenue 25.03.2027

80 PORTHIpAICTHIM "H ACHH https://m.edso0.ru/U5D5G7M30
CIIEKTPOB UCITyCKaHWMSI

81 PagyoakTuBHOCTE 1 €€ BUIBI 26.03.2027 https://m.edsoo.ru/E5V7FOP1X
CtpoeHne aTOMHOTO siapa. 07.04.2027

82 P AP https://m.eds00.ru/GOA9Q8P4U
Hyxnonnas monens
Panmoa € ImpeBpare . 08.04.2027

83 FMOAKTHBHPIC TIPEBPATICHIA https://m.eds00.ru/G2V8Z1Y8N
H30Tonml
P : 09.04.2027

84 | CHICHIE Sa7aT TO TeNe " https://m.edso0.ru/J7TK2G5V5L

PannoakTuBHBIC TPEBpAIICHUS

85 [Tepuon monmypacmana 14.04.202/ https://m.edsoo.ru/V3W7A9K3C
Ypok-koHpepeHIus 15.04.2027

86 "PannoakTUBHBIE U3TYyYEHUS B https://m.edsoo.ru/T1S9P6I5I
IPUPOJIE, MEULINHE, TEXHUKE"
Snepuble peakuuu. 3aKOHBI 16.04.2027

87 COXpaHEHHUs 3aps0BOrO U https://m.eds00.ru/N8O7SON3K

MacCCOBOTI'O YHUCECII



https://m.edsoo.ru/T2L4Z0X8T
https://m.edsoo.ru/X9G1Z8I1P
https://m.edsoo.ru/A7C3C9B5V
https://m.edsoo.ru/C6Q6K4B0B
https://m.edsoo.ru/U5D5G7M3O
https://m.edsoo.ru/E5V7F0P1X
https://m.edsoo.ru/G0A9Q8P4U
https://m.edsoo.ru/G2V8Z1Y8N
https://m.edsoo.ru/J7K2G5V5L
https://m.edsoo.ru/V3W7A9K3C
https://m.edsoo.ru/T1S9P6I5I
https://m.edsoo.ru/N8O7S0N3K

88

OHeprus CBA3U aTOMHBIX sIJIEP.
CBs13b Macchl U DHEPIUU

21.04.2027

https://m.eds00.ru/Q4MOUO0X5G

89

90

91

Pemrenue 3agad mo reme
" nepuble peakuun”

Peakiuu cuHTe3a U AeNeHUS SAEp.

Ncrounuku sueprun CosHia u
3BE3N

Ypok-koubepenmus "AnepHas
sHepretuka. JleiicTBus
PaAOAKTUBHBIX MU31y4YEeHUN Ha
’KUBBIE OpraHu3Mbl"

22.04.2027

23.04.2027

28.04.2027

https://m.edsoo.ru/I0OLOS3U6W

https://m.edsoo.ru/T3A7TILIG

https://m.edso00.ru/X10275W30

92

[ToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbI€ siBeHUS"

29.04.2027

https://m.edso0.ru/L9Y3H8I2X

93

KonTponbHas padbora no teme
"DNEeKTpPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBantoBbI€ ABiIeHUA"

30.04.2027

https://m.edso00.ru/03Z8X0G5V

94

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"B3zaumMonencTBue Tea"

05.05.2027

https://m.edso0o0.ru/G3Y700L6R

95

[ToBTOpEeHme, 0600IICHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3314 110 TEME
"TemnoBsie mporecch”

06.05.2027

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpenue, o6oOIICHNE.

07.05.2027

https://m.edsoo.ru/11C611UO0W



https://m.edsoo.ru/Q4M0U0X5G
https://m.edsoo.ru/I0L0S3U6W
https://m.edsoo.ru/T3A7T9L9G
https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I1C6I1U0W

Pewenne pacyeTHbIX U
KaueCTBEHHBIX 3aJ1a4 10 TEME
"KIIJI TermoBsIX aBurarencii'”

[ToBTOpenue, oboOIIeHNKE.
97 Pewenne pacyeTHbIX U

KaueCTBEHHBIX 33]1a4 10 TEME
"KII/ snexrpoycTtaHOBOK"

12.05.2027

https://m.eds00.ru/M91703R8N

[ToBTOpenue, o6oOIIeHNKE.
98 JlaboparopHbie pabOTHI 110 KypCy
"CBeToBBbIC SIBICHUS"

[ToBTOpenue, 0600meHue. PaGoTra
99 C TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"
[ToBTOpenue, 0600meHue. PaGora
100 ¢ TekctamMu o TeMe "Konebanus u
BOJIHBI"

13.05.2027

14.05.2027

19.05.2027

https://m.edsoo.ru/N3C8J6N4B

https://m.edsoo.ru/N9N5Z9T4L

https://m.edsoo.ru/PSW1Q5R7G

[ToBTOpenue, 0606menne. Pabora
101 ¢ TekctamMu o Teme "CBETOBBIE
siBjIeHus"

20.05.2027

https://m.edsoo.ru/D4VV0Z0MOI

[ToBTOpenue, 0606menne. Pabora
102 ¢ Tekctamu 1o teme "KBanToBas u
anepHas pusuka"

21.05.2027

https://m.edsoo.ru/L519U6G3L

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27



https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/N3C8J6N4B
https://m.edsoo.ru/N9N5Z9T4L
https://m.edsoo.ru/P8W1Q5R7G
https://m.edsoo.ru/D4V0Z0M0I
https://m.edsoo.ru/L5I9U6G3L

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)PI31/I‘-ICCKOC SIBJICHUC

13

1.4

1.5

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3HUYECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUIl  CMBICA  HCHOJb3YEMbIX  BEJIMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

OOBSICHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHTyallMld IPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (1)I/I3I/I‘-ICCKI/IX 3aKOHa UJIM 3aKOHOMCECPHOCTHU

1.7

pemath pacu€THBIE 3a7a4yM (OMHparomuecs Ha cucrtemy u3 2 — 3

YpaBHEHMIi), HCHONB3Ys 3aKOHBI U  (OPMYIbI, CBS3bIBAIOILUE



¢u3nveckne BENWYMHBI: HAa OCHOBE aHallM3a YCJIOBHS 3alaud
3aMHChIBAaTh KPAaTKOE YyCIOBHE, BBISBIATh HENOCTAOIINE WIH
M30BITOYHBIC JAaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC
JUTSL PEIlIeHUs], MPOBOJAUTHh PACUEThl M OIICHUBATH PEATUCTHYHOCTH

IMOJIYYCHHOI'O 3HAUCHUA (bHSH‘ICCKOfI BCIIMYHUHBI

1.8

paciio3HaBaTb HpO6J'I€MbI, KOTOPBIE MOXHO pPCIIUWTh IIPpH IIOMOINU
(1)I/IBI/IHGCKI/IX MCTOAOB, MCIIOJIL3Yysl OMMMCAHUC HCCIICAOBAHUs, BBIACIATH
IMPOBEPAEMOE TIPCAIIOIOKEHNUE, OLCHNBATh IIPABUJIBHOCTh IIOPAOAKA
MMPOBCACHUA HMCCIICAOBAHUA, [ACJIIaTb BbIBOJAbI, HWHTCPHPCTHUPOBATH

pe3ybTaThl HAOMIOIEHHUI 1 OMBITOB

1.9

1.10

MPOBOAMTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUM WM
(U3NYECKUX CBOMCTB TENl: CAMOCTOSITENILHO COOMpAaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

IPOBOAMTHh MpPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHMI,
OTpe/iesIsisl CpeHee 3HAuCHHE H3MEpseMOW Bedu4yHMHbI ((POKyCHOE
paccTosiHue coOMparomell JIMH3bI), 0OOCHOBBIBATH BHIOOpP crocoOa

HU3MEpPEHHS (M3MEPHUTEIBHOTO MPUOopa)

1.11

1.12

1.13

NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIHYUH C
UCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUil: IUIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DUKCHUpPOBATH pe3yJIbTaTh
MOJYYEHHOM 3aBUCHUMOCTH (U3UUECKUX BEJIMYMH B BUAE TaOJIUIH

T‘pa(l)I/IKOB, ACJIaTh BBIBOALI 11O pE3yJIbTaTaM UCCICAOBAaHMA

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUTAHUPOBATh MU3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE HM3MEPEHHUs, Cleays MpPeUI0KEHHON WHCTPYKIIHH,
BBIYHUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIU3UPOBATH IIOJIyYECHHBIE

pPE3yJbTAThI C YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHHI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

pa3nuyaTh OCHOBHBIE NMPHU3HAKH WM3YYEHHBIX (PU3HUECKUX MOJeINeit:
MaTepuaibHas TOuKa, a0COMIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTIO AApa

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3yYEHHBIX NpUOOpOB U




TEXHUYECKUX YCTPOWCTB C OMNOpPOMl HAa HUX ONHUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHUH U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IG 3aKOHOMEPHOCTHU

1.16

UCIIONIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PELIEHUU Y4eOHO-IIPAKTHUECKUX
3aj1a4, ONTUYECKHE CXEMBI JUIsl TOCTPOCHHS N300paKEHUN B IJIOCKOM

3epKajie U coduparouieit mmH3e

1.17

NPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH C
npuOoOpaMy U TEXHUYECKHUMH yCTPOUCTBAMH, COXPAHCHHSI 3[I0POBBS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B OKPY)KaIOIHeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WuTepHeT, CcaMOCTOSTENIEHO — (OPMYIUPYs TOUCKOBBIA  3ampoc,
HaxoJWTh MYTH  ONpPEAENEHUs  JIOCTOBEPHOCTH  IMOJYYEHHOU
uH(popMalMid Ha OCHOBE WMEIOIIMXCS 3HAHMM W JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

1.20

1.21

WCIIOJIb30BaTh TPU  BBIMOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJISIPHYIO JIUTEPATYpy (DU3MYECKOro COAEpIKaHHs, CIPaBOUYHBIC
MaTtepualibl, pecypcbl cetu VHTepHeT; BiaAeTh NOpUEMaAMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

cO31aBaThb cOOCTBEHHBIE ITMCHMEHHBIE H YCTHBIC COO6HIGHI/I${ Ha
OCHOBEe WH(GOpPMAIlMU M3 HECKOIbKUX HCTOYHHKOB (UINYECKOTO
coJlepKaHusl, MyOJIMYHO HPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
HCCIIEIOBATENILCKOW  JEATENIbHOCTH, NpPU  OTOM  I'PaMOTHO
WCIIOJIb30BaTh N3YYEHHbIN MOHATUMHBINA anmapaT U3y4aeMoro pasjaeia
GU3MKM W COMPOBOXKIATh BBICTYIUICHHE TMpE3eHTalUed ¢ y4EToOM

0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

Py BBITTIOJIHCHUHN yqe6HBIX IMPOCKTOB U I/ICCHG}IOBaHI/Iﬁ (1)I/ISI/I'-IGCKI/IX
mponeccoB pacupCaAciIATb 00513aHHOCTH B rpymnmne B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUEM IIJIaHa
HeﬁCTBHﬁ 151 KOPPCKTHUPOBATH €ro, aJICKBAaTHO OLICHUBATh

COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL  TI'PYIINbLI, BBICTpAWBAaTh




KOMMYHUKATHBHOC BSaHMOHefICTBPIe, ITPOSABJIAA TOTOBHOCTH

pa3pemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC

Kon

pasaciia

Ko hnementa

[IpoBepsieMble 2IEMEHTBI COAEPKAHUS

MEXAHUWYECKMUE ABJIEHUA

8.1 Mexanuueckoe JBWXKEHHE. MarepuanpHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE MPSAMOIIMHENHOE TBUKEHHE

HepaBaomepnoe MPSIMOJIMHENHOE JIBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTb  Tejla  Ipu
HEPaBHOMEPHOM JABM)KEHUU

85 VYckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
' JIBUKCHHE

8.6 CBo6ogHoe nmagenne. OublThl [ anuaes

PaBHOMepHOE ABIKEHUE MO OKpYXHOCTH. [lepuon u
8.7 yacToTa oOpamienusi. JIuHeWHass W yrjaoBas CKOPOCTH.
[{eHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepBsiit 3akoH HproTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuit 3akoH HeroToHa

8.11 [TpuHIMIT CynEPNIO3UIIUU CUIT

8.12 Cwuia ynpyroctu. 3akoH ['yka

813 Cuna TpeHMs: cujla TPEHUS CKOJBXEHMs, CHIIa
' TPEHUs TIOKOSI, IPYTUe BUJIbI TPEHUS

8.14 Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHue cBOOOTHOTO TaIeHUS

8.15 [emwxenne muaner  Bokpyr  ComHma.  [lepsas
' KOCMHUYECKasi CKopocTb. HeBecoMOCTh U eperpysku

8.16 PaBHOBecue  marepuasibHOM  TOYKH.  AOCONIOTHO




TBEPJIOE TEIIO

PaBHOBecue TBEPHOro Tena C 3aKpeIIEHHONW OCBIO

8.17 BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nmnynsce Tena. M3menenue umiyibca. IMImysbsc cuisl

8.19 3aKOH COXpaHCHHSI UMITYJIbCA

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanudeckas paboTa U MOIITHOCTh

8.2 PabGora cun Tsxectu, ympyroctu, TpeHusa. CBs3b

' SHEPTrUuu 1 paboThl
893 [ToreHnmanpHas dSHEpPrus Tela, MOAHITOrO  Hal
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTenuuanpHas SHEPTUS CKATON MPYKUHBI
Kunernyeckass sHeprusi. Teopema O KHHETHYECKOU
8.25
SHEPTUU

8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun
[TpakTuueckue paboThI:
OnpeneneHne CpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIM JIBWKEHUS IapuKa IO HAKJIOHHOW IUIOCKOCTH.
Onpeznenenne yCKOpEHUsl Tela MPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH TYTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM JIBI>KEHUU 0€3 HaYallbHON CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIIM TPU PABHOYCKOPCHHOM
JIBUKEHUH O€3 HA4YalbHOW CKOPOCTH MYTH OTHOCSTCS

8.27 KaK psl HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE

IIPOMEXYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBbKEHUS
OT CWJIBl HOPMalbHOro JasieHus. OrmpenencHue
kod(duimenta TpeHUs CcKoibxeHusa. OmnpenencHue
KECTKOCTH TMpYXUHBL. OnpeneneHue padOThl CHIIbI
TpeHHs] TpU PABHOMEPHOM [JBWKEHHM Tela IO
TOPU30HTAILHONW ToBepXHOCTH. OrmpenesneHue padoThI
CHJIBl  yOpyrocTH  Opu  IHOABEME  Ipy3a C

HUCIIOJJB30BaHHEM HCIIOABHKHOI'O u IIOABUIXKHOT'O



OJIOKOB

dusnyeckue sABJICHUS B IIprUpoAc: MPUTIKUBEI U OTIIMBEI,

8.28 nBrkeHue IutaHeT COJHEYHOH CUCTEMBI, PEAKTUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
899 Texnuyeckne  yCTpOWCTBAa:  CIIUAOMETpP,  JAaTYUKU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNYECKUE KOJIEFAHHMA 11 BOJIHBI

9.1

Konebarenbnoe neuxenne. OCHOBHBIE XapaKTEPUCTHKH

KOJIEOaHMIA: nepuoa, 4acrtora, aMIuIuTyaa

9.2

MaremMarnuyeckuit u NIPY’KUHHBIN MasITHUKHU.

HpeBpameHI/Ie OHEPIUM IIpu K0JIEOATEILHOM JABMOKCHUHN

9.3

9.4

3aryxarwomue KosneOaHusi. BpIHyXIEeHHbIE KONeOaHHUS.

Pe3onanc

Mexanudeckre BOJIHEL. CBOWCTBAa MEXaHUYECKUX BOJIH.
[IpononbHbie U TIONEpeYHbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHn4eCKue BOJIHBI

B TBépI[OM TCIIC, celiCMUYECKHE BOJIHEI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

NHdpa3Byk U ynbTpa3Byk

9.7

[TpakTiueckue paboOThI:

OnpeneneHve 4acToThl M Hepuoja  KoJjeOaHMi
MaTeMaTHYECKOTO MasiTHUKA.

OnpeneneHve 4acToThl M Hepuoja  KoJjeOaHHi
NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH  IepHOAa  KoJjeOaHM
MOJBEMIEHHOTO K HHTH Tpy3a OT JUIMHBl HHTH.
HccnenoBanue 3aBUCHUMOCTH  IEpHOAa  KoJeOaHM
NPYKHHHOTO MasTHHUKAa OT Maccel rpy3a. IIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH

npyxuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8

®du3nueckue SBJICHUS B IprUpoac: BOCIIPUATHUC 3BYKOB
JKUBOTHBIMH, 3EMIICTPSACCHUC, ceiicMUUecKue BOJIHBI,

HyHaMHu, 5X0
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11

9.9 TexHuueckne yCTpOMCTBA: 3XO0JOT, HCHOJb30BAHHUE
' yIBTPa3ByKa B ObITY M TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE M0JIE. DJIEKTPOMArHUTHHIE BOJHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTpOMarHUTHBHIX BOJIH
10.3 DOnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.
' BonHoBBIE CBOMCTBA CBETa
[TpakTuueckue paboOThI:
10.4 WN3yuenue CBOHCTB  OJJIEKTPOMATHUTHBIX BOJH C
MOMOIIbI0 MOOUIIBHOTO TesedoHa
dusnyeckue SBICHUS B MPUPOJE: OHOIOTHUECKOE
10.5 JIEHCTBHE BHUJIUMOTO, yIBTPapuOIETOBOIO 51
PEHTTEHOBCKOTO M3ITYYECHHI
106 TexHuueckue yCTpOIiCTBA: UCIIOJIb30BaHUE
. AIIEKTPOMArHUTHBIX BOJIH JUUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpssMonrHEITHOE pacpocTpaHEeHNEe CBETa
113 Otpaxenue cera. [lmockoe 3epkao. 3aKOH OTpaKeHUS
' cBeTa
114 [Ipenomnienne cBeta. 3aKOH TNPEIOMIICHHUS CBETA.
' [ToHOE BHYTpEHHEE OTpaskeHHE CBeTa
115 JInnza. Xop nydelt B 1MH3€E
116 OnTuueckass cucrema QoToarnmnapara, MUKpOCKONa H
' TejecKomna
117 I'ma3 kak onrrydeckas cucreMa. bnM3opykocTe H
' JAIIbHO30PKOCTh
118 Pasnoxxenue Oenoro ceeta B cekTp. OnbiTel HploTOHA.
' CrnoxeHue CreKTpalibHBIX 11BeTOB. Jlucnepcus cBera
[TpakTuyeckue paboTHI:
119 HccnenoBanne  3aBUCHUMOCTH  YIJla  OTpa)KE€HHUs
. CBETOBOTO Jy4a OT yIJa MaJIeHusl.
W3yueHne xapakTepUCTHK U300paKeHHsI MpeIMeTa B




IJIOCKOM 3€pKaje.

UccnepoBanue 3aBUCUMOCTH  yrila MOPEOMIICHUS
CBETOBOIO Jiyya OT yIjla MaJeHUs Ha TPAHULE «BO3AYX —
CTEKJIO».

[Tomyyenue n300paKeHH C MIOMOIIBI0 COOMPAFOIICH
JIUH3BIL.

Omnpenenenne (HOKYCHOTO PacCTOSHUS U ONTHYECKON
CHJIbI COOMPAIOIICH JTNH3HI.

OMBITHI MO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnbITEl O BOCHPUSTHIO I[BETA MPEAMETOB MPU UX

HAOJII0/ICHUU Yepe3 1[BETOBbIE (GUIbTPHI

duznyeckue SBICHUS B npupoAc: 3aTMCHUA COJ'IHI_[a n

11.10 JIyHBI, 1IBETA TEJ, ONTHYCCKHE SBICHHUS B arMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 Texnuueckue yCTpOICTBA: OUKH, MIEPUCKOIIL,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBEBIE SABJIEHUA
191 Onwitel Pesepdopna u mimanetapHas MoOJENb aTOMA.
' Mognens aroma bopa
122 HcnyckaHnve M TOTJIOLIEHHE CBETa aToMoM. KBaHTHI.
. JIunenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs
194 Crpoenne aromHoro sjapa. HyxioHHas Mojenb
' aTOMHOTO sapa. M30Tomsl
PannoaktuBHble mpeBpamieHus. llepuon mnomypacmana
12 12.5
ATOMHBIX sIJIEp
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3aps0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3M aTOMHBIX siiep. CBsI3b MAacChl M SHEPTHH
128 Peakiuu cunresa u aeneHus siuep. VICTOYHUKM SHEPTHH
' CouHIta 1 38311
12.9 Anepnas osHepreruka. [lelicTBMe  paguOaKTUBHBIX
' U3JTYy4EeHUH Ha )KUBBIE OPraHU3MBbI
12.10 [TpakTHyeckue paboTHI:




HaOnronenne CruUlONMIHBIX W JIMHEWYATBIX CHEKTPOB
U3JIy4CHHUS.

HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTHIIBI
110 TOPMO3HOMY ITyTH (110 oTorpadusm).

W3mepenue paaroakTuBHOTO GhoHa

dusnyeckue SABJICHHA B Ipupoac: €CTECTBEHHBII

paIMOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
12.11 PaaMOAaKTUBHOE U3JIYYCHHE TPUPOJHBIX MHUHEPAIIOB,
JICUCTBUE PAaJUOAKTUBHBIX H3JIy4CHUMH Ha OpPraHHU3M
YenoBeKa
T Texnuueckue yCTpoiicTBa: CHEKTPOCKOII,

WHJVBHIyAJIbHBIN JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTh 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH WM UX POJM B LIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO0 ONMCAHHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne OCHOBaMM MOHATHMMHOIO amnmapara M CHUMBOJUYECKOTO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHU, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIM3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUH,  IPEICTaBIATh
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
yucie K B KOHTEKCTE CHUTyalUd NPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OpMYJBI, CBS3BIBAIOIINE  (PUIUIECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIMCHIBATh KpPaTKOE YCJIOBHE 3ajadd,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI M OLEHMBATH PEATUCTHUYHOCTH IOJYYEHHOI'O
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIOIb3YS 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OneiT moOMCKa, NpeoOpa3oBaHUs U MpeACTaBlIeHUs HHPOpPMAIUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHUM HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IHq)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD IBUIKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMENICHHS, MPOCKIIMH CKOPOCTH W MPOEKIIHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padmku 3aBHCUMOCTH OT BpPEMEHH ISl TPOCKIUH YCKOPEHUS, MPOCKIIMU
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUS] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3HM MOBEPXHOCTH 3emnu: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEJI:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM



OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHULIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHMSI OpycKa MO0 HAKJIOHHOMW IJIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPY>KMHHOTO MasTHHKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CWJIBI YNPYTrOCTH TMPH MOIBbEME I'py3a C MOMOIIBIO HEHNOJBH)KHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU NOABEME Ipy3a ¢ MOMOIIbIO MOJBUAKHOIO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEKUBOH IPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOLE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS! PHEPrMM B TEIJIOBBIX Ipoleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. YHGHBHaﬂ TCIJIOTA IIJIaBJICHUA

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! pabots! TemoBbix apurateneit. KI1/1 reruioBoro asurarens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIIapCHUA

2.16

Qu3suueckue s61eHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KalMWUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUaa 3JIeKTPUUECKHUX 3apsii0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpuyecknx 3apsaoB. JIEHCTBHE SIIEKTPUYECKOTO IO  HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILIeCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC QJICKTPHUYCCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTraHU3MOB, MAaTHUTHOE T0JIe 3eMJITH, Jpeiid MOo0CoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, OSJEKTPOABUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakmuyeckue pabomol
W3mepeHue onTHUECKOM cuibl coOHparomiell JTMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U N300paKeHMUs,
396 KOTJ1a MpeJIMET PacIioyio’KeH B IBOMHOM (hokyce), moka3aTess MpeIoMIICHHS CTEKIIa.
' UccnenoBanue cBOWCTBA HM300pa)K€HUs, TIOJYYEHHOTO C  TOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJIa TPEJIOMIIEHUSI CBETOBOTO Jy4a OT Yrjla MaJCeHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
3.97 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHel, nBera Ted,
' onTHYECKHUE SIBJICHUS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOIN, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
A1 PagnoaktuBHOCTh. Asb(da-, Oera-, raMma-u3nyuenus. Peakuuun anbga-u Oera-

pacnana




4.2

Omneitel Pe3epdopna o paccesauio anbda-dactuil. [nanerapuas Mozaenb atoma

4.3 CocraB aroMHOTO sigpa. M30TOmb!

4.4 [Tepurox moypaciajga aTOMHBIX SACP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apPsAJ0BOI0 U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 6 npupode. ©CTECTBEHHBIM PaJIUOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIydd, PaTUOAKTUBHOE W3IIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JECHCTBUE PaJIMOAKTUBHBIX U3JTydCHUH Ha OPraHU3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CUEKTPOCKOI, WHANBUIYAIBHBIN JTO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHad SHEPreTuKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 9-i kace: 6a30BbIN YPOBEHb: yueOHUK, 9 knacc/ [lepoimkun U. M.,
[I'yrauk E. M., UBanoB A. U., [letpoBa M. A., AkiinoHepHoe 00111eCTBO

«3marensctBO «lIpocBemienre»






