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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TMOJIO)KEHMM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
06azoBoM ypoBHe OOII OO0 MBOY «Jluneit Nely, npeacraBinennsix B ®I'OC
000, a Taxxke ¢ yaeroM paboueit mporpammsl Bocriutanus MBOVY «JIumeit Nely u
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

ConepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroUIUXcsi M OpraHu3aluio U3YYeHUS
¢u3uKN Ha JAEATETPHOCTHOM OcHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rogam oOydeHus (IO KjlaccaM), MpejaraeT NpUuMEPHYIO MOCIeA0BaTEIbHOCTh
U3YyYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICpPKAHUSI U
y4ETEe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKON
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®u3rKa ABISIETCS CUCTEMOOOPA3YIOLIUM /JI1 €CTECTBEHHOHAYYHBIX YU4EOHBIX
IPEIMETOB, TOCKOIBKY (PU3NUYECKHE 3aKOHBI JISKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEHN U (hrU3uUecKoi reorpadueil, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4YHYIO0 KapTUHY MHpa, MPeloCTaBiIsIeT Haubojiee sSCHbIE
o0Opa3ilpl MPUMEHEHHsS] HAYYHOTO METOJia TO3HAHMsI, TO €CTh CIoco0a MOMydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHUHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpEaIoiaraeT OBJAJCHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHSATH SIBICHUS;

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICTOBAHMS,

e UHTEPNPETHUPOBaTH  JAaHHbIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4SHHS BHIBOJIOB.

Ilenmn wu3yueHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
ompenenensl B Konuenmuu mnpenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3oBaTtenpHBIX opraHusauusix Poccuiickoit @Denepanmu, pearu3yrOIMIUX
OCHOBHBIE 0011€00pa3oBaTeibHbIE MPOTPAaMMbl, YTBEPKIEHHOW pelIeHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Heau usyyenust Gpu3uku:

npuoOpeTeHrne HMHTEepeca U CTPEeMJICHHS OOydYaloluXcs K HaydHOMY
U3yYEHHUIO TPUPOJABI, Pa3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHUs] OCHOB
CTPOCHUS MaTepuu U (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKU;
(dopMUpOBaHUE MPEICTaBICHUA O posid (U3MKHU IS Pa3sBUTHUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
po(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHue 3TUX Lefied mporpaMMbl Mo (U3MKEe Ha YpOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETECHUE YMEHUHN OMUCHIBATH U OOBACHATH (PU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJOB PEIICHHUS TMPOCTEHUIIUX pacUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUI HAOMIOAATh MPUPOIHBIC SBJICHUS U BBITIOIHATEH OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTANIbHBIC HCCJIEAOBaHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOpMaIel (GU3MIECKOTo COACpKaHUA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu NpodheCCUOHATIBHON JesATeIbHOCTH, CBSI3aHHBIMU
C (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOTO OOILETro

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZleN0), B 8
Kkiacce — 68 yacoB (2 yaca B Hexenmo), B 9 kiacce — 102 vaca (3 yaca B Henelo).

[Ipeasaraemplii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIaTEIbHBIN XapakTep, yUUTeNb JeIaeT BIOOp MPOBEACHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEU
OOy4JaroIMxcs, CIMHUCKa AKCIIEPUMEHTAIBHBIX 3aJaHul, TpeajaraéMblx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPKXAHUE OBYYEHMUSA
9 KIIACC

Pa3nen 8. MexaHuveckue siBJIeHHUs.

Mexannueckoe JBHkKeHHE. MarepuanbHas Touyka. Cuctema OTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBHKEHHA. PaBHOMEpHOE MpPSMOJIMHEIHOE
nBr>keHue. HepaBHomepHoe npsiMonuHENHOE JBH>KeHUE. CpelHsss 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHeWHOe JBikeHue. CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXEHHE MO OKpYXHOCTU. [lepuon u yvacrtora oOpaieHus.
JInnerHas 1 yrioBast CKOpocTH. LleHTpocTpeMHUTENTBHOE YCKOPEHHUE.

ITepsriit 3ak0oH Herorona. Bropoii 3akoH Hetorona. Tperuii 3akoH HerotoHa.
[IpuHIMII CYTIEPIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUSI CKOJIbXKECHUS, CUla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgenus. JIBmxenue mimaneT BOkKpyr Comuua. IlepBasg xocMuueckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue marepuanibHOM TOYKH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee tenma. M3menenne nmnyinbca. MMmiynbsc cuibl. 3aKOH COXpAaHEHUS
MMIYyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CMJI TSXKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpPruM U padoThl. [loTeHIIManbHAs YHEPTUS Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cxxartou npyxuHel. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW JSHEPIUHU. 3aKOH COXPAHEHHUS] MEXAHUYECKOU
DHEPTUH.

Jlemoncmpayuu.

1. HabnrogeHne MexaHMUECKOTO JIBHKCHUS TeJla OTHOCUTEIHLHO Pa3HBIX Tell

OTCYETA.

2. CpaBHEHHME MyTEld M TPACKTOPUN IBHXKEHHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS PSIMOJIMHENHOTO JBUKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO ABVKEHHS.

Hab6nronenue nBrkeHust Tela mo OKPYKHOCTH.

Habmoienne MexaHM4eCKHX sIBJICHUN, MPOUCXOAIIUX B CHCTEME OTCUETa
«Tenexkay rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.
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8.
9.

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

3aBUCUMOCTbh YCKOPEHMS T€Jla OT MAcChl Tejla U JAEHCTBYIOUIEH HAa HEro
CHJIBI.

HabutoieHne paBeHCTBa CUJI ITPU B3aUMOJICHCTBUM TEIL.

N3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUH.

Ilepemraya ummynbca Npyu B3aNMOJECUCTBUY TEIL.

[IpeoOpa3oBanus F3HEPTUM IPU B3AUMOAECHCTBUU TEIL.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aMOJACHCTBHH.

CoxpaHeHue uMITyJbca Mpu a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmoienue peakTHBHOTO JBMYKECHUSI.

CoxpaHeHHe MEeXaHU4ECKOI SHEPTUH ITPU CBOOOTHOM Ma/ICHUU.
CoxpaHeHHEe MEXaHNYECKOM YHEPTUU NIPH JBHKEHUH Tea M0J IeUCTBUEM
MPYKUHBIL.

Jlabopamopnsie pabomot u onvimel.

1.

10.

11.

KoHcTpynpoBaHre TpakTa Uil pasroHa U JAJBHEWIIEr0 paBHOMEPHOIO
JBW)KCHUS IIAPUKA UITU TEJIEHKKH.

OmnpeneneHue cpeAHEed CKOPOCTH CKOJIBKEHHUS Opycka WM JBUYKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpeHMsl Tela IMPU PAaBHOYCKOPEHHOM JBMKEHHH IIO
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TpH PaBHOYCKOPEHHOM JIBIDKEHHH 0e3
HayaJbHOW CKOPOCTH IYTH OTHOCSATCS KakK psAJd HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAaJIbHOTO JTaBJICHHUS.

Onpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHS.

Onpenenenne )KECTKOCTH MTPYKHUHBI.

Onpenenenre paboTbl CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJa Mo
TOPU30HTAIILHOM ITOBEPXHOCTH.

Onpenenenrie  pabOThl CWJIBI  YIOPYrOCTM TpU  THOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yuyeHune 3aK0Ha COXpaHEHUS SHEPTHU.

Pa3nen 9. Mexannueckue Koie0aHus M BOJHBI.

KonebarenbHoe nmwkenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOaHUH: IeproI,
4acToTa, aMIUIUTyAa. MaTteMaTu4eCcKui U NPy KUHHBIM MasTHUKU. [IpeBpamenue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxatouue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoJIHBL. (CBOWCTBA MEXaHMYECKMX BOJH. IIpoposibHble U



IIONIEPEYHbIE  BOJIHBL. JInmMHA BOJXHBI M CKOPOCTb €€  PacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3ByKa U BeicoTa TOHA. OTpaxeHue 3Byka. IHpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1.

o v orwN

Habmionenue koneOaHMil Tel MOJ ACWCTBUEM CHIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HabGumoienne BBIHYKIEHHBIX KOJIEOaHUN 1 pe30HaHca.
PacmipocTpanenre npog0IbHBIX U MMONEPEYHBIX BOJIH (Ha MOJIETIH).
Habmoienne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

./Iaﬁopamopubte padomul u onvimel.

1.

7.

OmnpeneneHre 4YacTOThl W Mepuoja KojeOaHUI MaTeMaTH4eCKOro
MasiTHUKA.

OmnpeneneHre 4acTOThl U eprUoa KojieOaHU Npy>KMHHOTO MasATHHKA.
UccnenoBanue 3aBUCUMOCTH MepUOJIa KOJIeOAHUN MOBEIICHHOTO K HUTH
rpy3a OT AJIMHbI HUTH.

HccnegoBanue 3aBUCUMOCTH NIEPHOJIA KOJIEOAHUM MPYKMHHOTO MAsITHUKA
OT MAaccChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEpHOJa KoJeOaHul rpysa, MOJBEIICHHOTO K
HUTH, OT Maccel rpysa.

OneITbl, JEMOHCTPUPYIOLUIME  3aBUCUMOCTh  MEpUOJa  KoJIeOaHH
MPY>KUHHOTO MAagTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHusi CBOOOHOTO NaiCHHUS.

Pa3nen 10. DiiekTpoMarHuTHOE 1MoJIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  ToJIe.  DJEKTpOMarHuTHble  BoJHBL.  CBONCTBa
ANEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoga cBera. CKOpocTh cBeTa. BoiiHOBBIE CBOMCTBa

CBCTa.

Jlemoncmpayuu.

1.
2.

CBolCTBA JIEKTPOMArHUTHHIX BOJIH.
BoHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimel.

1.

W3ydeHne CBOWMCTB 3JIEKTPOMATHUTHBIX BOJIH C TTOMOIIBI0 MOOHMIEHOTO
TenedoHa.

Pa3nen 11. CBeToBbIE ABJICHUS.



JlyueBas  mogmenr»  cBera.  Mcrounumkm  cBera.  [Ipsmonunernnoe
pacrnipoctpanenue cBera. 3atmenusi Connna u JIyael. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [logHoe BHYTpeHHeEE
OTpaxkeHHE cBeTa. lcronp30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop aydeit B nuH3e. OnTHdeckas cuctema oroanmnapaTa, MUKPOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaaibHO30PKOCTb.

Pasnoxenue Oenoro cBera B crektp. Onbitel Hetorona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Jlemoncmpauuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHne cBera.

[Tonyyenue n3o0paxxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenominenue cBera.

OnTuyecknii CBETOBO.

Xox myueit B coOuparoiei JIMH3e.

Xox JIydel B paCCEMBAOLIEN JIMH3E.

[Tonyyenue n3o0paxxeHuil ¢ TOMOILBIO JTUH3.

[Tpunnun nevictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mopens ria3sa.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.

12. [lony4yenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX LIBETOB.

Jlabopamopnsie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPaXKEHHUSI CBETOBOIO Jy4ya OT yIJIA
MaJCHHUS.

2. M3ydeHue XxapakTepUCTUK N300paxeHUsI IPeIMETa B IJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa IIPEJIOMIIEHUST CBETOBOTO JIy4a OT yria
MaJICHUS HA TPAHULIE «BO3TyX—CTEKIION.

4. TlomyuyeHue n300paKEHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

L 0 N oA WwN R

Onpenenenre (HOKYCHOTO paCCTOSHUS U ONTUYECKOM CHIIBI cOOMparoiei
JIVH3BL.

6. OIBITHI 110 Pa3JIOKEHUIO OEIIOTO CBETA B CHEKTP.

7. ONbITHI MO BOCHPUSATHIO I[BETA MPEIMETOB MPHU UX HAOIIOACHUH Yepe3
[[BETOBbIE (DUIIBTPHI.

Pasznea 12. KBaHTOBEIC SIBJICHUA.

Omnwitel Pesepdopna u mmanetapnas mojens atoma. Mojens atoma bopa.

Hcnyckanue u nornoieHue ceera aroMoM. KBanTel. JInHenyaTbie CIEKTpsI.



PamnoaktuBHOCTh. Anbda, Oeta- u ramma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmopens aromuoro szxpa. Wsoromsl. PaanoaxTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIAEP.

SAnepHble peaknuu. 3aKOHbI COXPAHEHHUs 3apsSI0OBOTO U MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBA3bp Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Anepnas sHepreruka. JleWCTBUA pPagUMOAKTUBHBIX H3JIyYEHUM Ha JKHUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHoekTpbl U3IIy4YEHUS U TOTJIOIICHHUS.

2. CrnexTpsl pa3InyHbIX Fa30B.

3. Cnektp BOAOpoAa.

4. HabmoneHnue TpekoB B kKamepe Buibcona.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TyUYEHUH.

6. Perucrtpanus uzinydeHus IPUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopnsie pabomot u onvimel.

1. HalGnrogeHue CIIONIHBIX U JIMHEWYATHIX CIEKTPOB U3IyUYCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE IHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytu (1o ¢ororpadusim).

3. M3MmepeHue pagnoakTUBHOTO (OHA.

IHoBTOpHUTEIbHO-00001IAKOIIMH MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOy MPEAHA3HAYEH ISl CHCTeMaTU3alluu
1 000011IeHUS TPEAMETHOTO COJIEP>KAHUS U OTIBITA ACSTEIBHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3HMKH, a TaKXKe IJIsl MOATOTOBKM K OCHOBHOMY
rOCyJlapCTBEHHOMY AK3aMEHY 10 (PU3HMKEe IS 00Yy4YaroIIuXcs, BBIOPABIIMX ATOT
y4eOHBII IpeIMeET.

[Ipu u3ydeHun NaHHOTO MOMAYJSL PEaM3yIOTCSd M CUCTEMAaTU3UPYIOTCS BUJIbI
JEeATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METalpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHws, (popmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJI0OB HCCIEAOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHUEC YMEHUSIMHU OOBSACHATH (PU3MUYECKUE
SBJICHUS, TPUMEHSS TOJIydYeHHbIE 3HaHMs, pelarh 3aJadud, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpyuHUIMIIHATIEHO AESATENBHOCTHBIN XapaKTEP NAHHOTO pa3ielia peaiu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHNS, B KOTOPBIX UM TpeiaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM paclo3HaBaThb M HAyYHO OOBICHATH
dbuznYecKue SBJICHUS B OKPYKAIOIIEH MPUPOJIC U MOBCEAHEBHON KU3HU;

MCIIOJIh30BaTh HAYYHBIE METOJIbl UCCIICTOBAHUS (PU3UUECKUX SBICHUN, B TOM
YHUCJIE 1JIA IPOBEPKU TUIOTES U MOIYUYEHHS] TEOPETHUECKUX BBIBOJOB;



O0OBSACHATH Hay4YHBIC OCHOBBI Hanboee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HallpuMcep, MPaKTHICCKOT0 UCITOJIb30BaHUA PA3JIMIHBIX HCTOYHUKOB
OHCPIUK HAa OCHOBC 3dKOHA IIPCBpPAIICHUA U COXPAHCHUSA BCCX M3BCCTHBIX BHIOB
OHCPI'UH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne pu3nku Ha ypoBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUsI HApPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare n3yuenus GU3NKA Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHMs

y oOyyaromierocs OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTu:

1) nIaTPHOTHYECKOT0 BOCIIMTAHMSI:

- IPOSIBJICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nuecKol HayKH;

- ICHHOCTHOE OTHOIIICHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’kAaHCKOT0 ¥ IyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

- TOTOBHOCTb K aKTUBHOMY yYYaCTHIO B 0OCYXJE€HUU OOIIECTBEHHO 3HAUYUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN
(du3ukwy;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3THUYECKUX MPUHILMIOB B JIEITEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCITUTAHUSI:

- BOCTIPUSITHE ICTETHUYECKUX Ka4yeCTB (PU3NYECKOM HayKku: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT0 MO3HAHUS:

- OCO3HAaHME IEHHOCTH (PU3NYECKOM HAyKU KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHWW, BaXKHEHIIEH COCTABIIAIOLIEH
KYJbTYpHI;

- pa3BUTHE Hay4YHOW JIIOOO3HATEILHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
JeSITeNIbHOCTH;

5) ¢opvmupoBaHuss  KyJAbTYpPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIyyms:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpas3a >KH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE30MaCHOTO TOBEICHHS Ha
TpPaHCTIOPTE, HA JIOpOrax, C AICKTPHUUECKHUM U TEIUIOBBIM 00O0pYy/IOBaHHWEM B
JIOMAITHUX YCIIOBHSIX;

- ¢(hOpMUPOBAHHOCTH HABBIKA PedIICKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

- aKTUBHOE Yy4yacTHU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHMu3allik, TOpojJia, Kpas) TEXHOJOTHYECKON U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YHUCIIE U (PU3UUECKUX 3HAHUI;



e - MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBA3aHHBIX C (PUIUKOM;

e 7)IKOJOrMY€CKOro BOCIIMTAHMS:

e - OpHCHTAIMSI HA TPUMEHECHHE (PM3WYECKUX 3HAHWMA U1 PEIICHUs 3aJad B
o0JIacTH OKpy>Kalollel Ccpeabl, IUIAaHUPOBAHUS TMOCTYNKOB U OLEHKA UX
BO3MOXHBIX MOCJIEJICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJOTUYECKUX MPOOJIeM U IMyTeH HX

pElICHUS;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHAM COLHUAJBHON W NPHUPOTHOMN
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPU BBIMOJHEHUH HCCIICIOBAHUN H
IPOCKTOB (DU3UUYCCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
APYTHUX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JICSATCIbHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM Uucie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME JIEPUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEU B 00JIaCTH
(du3ukwy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUIA;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUs TporpamMmbl o GU3UKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanuss y oOyuaromerocsi OyayT chOpMHUPOBAHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIIUE TT03HABATEIIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAlbHBIC  ydeOHBIC  JCHCTBHUS,  PETYISITUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHbIC YUeOHbIE NeiHCTBUA

ba3zoBble JJoruueckune aAeicTBUA:
e BBUIBISITh W XapaKTEPHU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(stBIIEHUN);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKI, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBbIX (haKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBIIAT NIPUYUHHO-CIICACTBEHHBIC CBA3M NPU H3YYECHUU (DU3MUYECKUX
SIBIICHUH U TIPOIIECCOB, JAENaTh BHIBOJIbI C UCIIOJIB30BAHUEM JCTYKTUBHBIX U
UHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUTATh THIIOTE3Bl O B3aWMOCBSI3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENTHO BEIOMPATH CIIOCOO perieHns yueOHON GU3nIecKoi 3a1aun
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHUs, BBHIOOp Hambosee
HOJXOSIIETO ¢ YYETOM CAMOCTOSITENIHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarebCKue 1eMCTBYA.

HCIIOJIb30BaTh BOMPOCHI KAK UCCIIEOBATENbCKUN HHCTPYMEHT MO3HAHMS,
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOrO
SBJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOABI [0 pe3yJibTaTaM
MPOBENEHHOTO HAOMIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANOJIOKEHUS 00 X pa3BUTHH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora c undgopmanmueii:

MPUMEHSTh Pa3IUIHBIC METObI, THCTPYMEHTBI U 3alPOCHI TIPH TOUCKE U
orOope WHGPOPMAIMM WJIM JIaHHBIX C y4€TOM MPEJIOKEHHONW y4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OpPMAITHIO
pPa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOSATENILHO  BBIOMpaTh ONTUMAJIBHYIO (HOpMYy MpEACTaBICHUS
uHhopMaIuul W WUTIOCTPUPOBATH pEIIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

B XOJIe OOCYXKJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJIICHHbIE HA DPEIICHHUE 3a/Jaud W TOJAJEpKaHUE
O1arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXACHUSIMH JPYTHX YYaCTHHUKOB
auasnora, OOHapyXKUBATh Pa3IMIUe M CXOACTBO ITO3HIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTaX;



nyOIMYHO TPEACTABIATh PE3yAbTAThl BHIIOTHEHHOTO (PU3UYECKOTO OIbITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

INOHMMATh U UCII0JIb30BATh PEUMYILECTBA KOMAaHIHOM U MHIMBUyaJIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

OPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BBIBATH JEUCTBUSA
no €€ JMOCTIKEHHUIO: paclpelesaTh poiH, OOCYKIaThb MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIIOJICH;
BBITIOJHATH CBOIO YacTh PabOTHI, TOCTHrasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HAIPABJICHHUIO U KOOPJUHUPYS CBOU ACUCTBUS C APYTUMU YJICHAMU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyaIUSX, TPEOYIOMUX
JUTSL perieHust QU3NUeCKUX 3HaHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHC pPEIICHUN
TpYHIION);

CaMOCTOSATENILHO COCTABIISThH aJITOPUTM pElIeHUs (GU3NIECKON 3a1auu UITu
IJlaHa MCCIEJOBaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BApUAHTHI PEIICHUM;
JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYal[MU U IIPEAJIaraTh IJIaH €€ N3MECHEHMS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJIHEHUS
(GuU3MYECKOTO HUCCIEOBAaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTH Ce€0s1 HA MECTO JPYTOro 4YejJoBeKa B X0JI€ CIIopa WU IUCKYCCUH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIty 00yueHus B 7 Kjiacce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKME U  XUMUYECKUE  SIBJICHUA,
HaOJIOICHUE, JKCIIEPUMEHT, MOJEJNb, TUIIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWKEHHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, pPaBHOJCUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTU4YecKasl),  HEBECOMOCTD,
COOOIIAIOMINECS COCYbL;

paznuuarh sBJeHUus (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpLHs,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3AKPEIUIEHHOW OCHIO
BpAaIllEHHUs], Iepe/iada JaBJICHUS TBEPAbIMU TEIIAMHU, )KUIKOCTSIMU U ra3amu,
atMoc(epHOE JaBlieHHE, IUIaBaHWE TeJ, NPEBpAIICHUS MEXaHUYECKOU
HHEPrUMr) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpY’KaloIlleM MHUpPE, B TOM 4ucjie (PU3UUECKHE SIBICHUS B MPHUPOJE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUA B MPUPOJAE W TEXHUKE, BIHSHHUE
aTMOC(EPHOrO NaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJ0BeKa, MPU STOM MEPEBOJUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yUYECHHBIE CBOMCTBA T€JI M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
(du3nUecKue BeIMYMUHbI (Macca, 00bEM, IIIOTHOCTh BEUIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEJHSA CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC Tea,
CWJIa TpEeHHUsI, JaBjeHHe (TBEPAOTO Tela, )KUKOCTH, ra3a), BITAIKUBAIOIIAsT
CWJIa, MEXaHW4deckash pabdoTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIbI,
KOO PUIIMEHT TMOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAIbHASL JHEPrusi), MNpPU ONUCAHUU TPABWIBHO TPAKTOBAThH
(bU3MYECKUI CMBICIT UCTIOJIB3YEMbIX BEITUYMH, X 0003HAUCHUS U €TUHUIIBI
bU3MYeCKUX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIONINE JAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEJIMYWHAMU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBJICHUS U MPOIECCHI,
UCIIOJNIb3Ysl TIpaBUjIa CIOKEHUs CUI (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUjIo paBHOBecHs pbiyara (6oka),
«30JI0TOE€ TPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHUSI MEXaHWYECKOU



SHEPruH, TpPU D3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallUd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEHCTBHS, HMCHOJB3Yysd 3aKOHBl U
dbopmyIbl, CBs3bIBaIONIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaM3a
yCIJIOBUS 3a/1a4d 3alHMCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUYECKUE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAMTH PAcCUEThl, HAXOAUTH CIIPaBOYHBIE
JaHHbIE, HEOOXOIMMBIE U PELIeHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaThb MpPOOJEMBbI, KOTOPbIE MOKHO PEUIUTh M[PU OMOIIU
($u3NYECKUX METOOB, B OIMCAHUH MCCIIEI0BAaHUS BBLICIATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y ), Pa3INYaTh U UHTEPIPETUPOBATH MOTYyUYECHHbBIN
pe3ynbTaT, HAXOAUTh OIUMOKA B XOJE OIbITa, JI€JaTh BBIBOABI IO €ro
pe3yibTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM
¢u3nUyecKux CBOMCTB Tell: (hOpMyIMpPOBATh IPOBEPSIEMbIE NTPEATIONOKEHUS,
coOMpaTh YCTAaHOBKY M3 MPEIOAKEHHOIO 000pYyI0BaHUs, 3alMChIBATh X0/
OMbITa U (OPMYIUPOBATH BHIBOJIBI,

BBINIOJIHATh MPSMbIE HM3MEPEHUS] PACCTOSHUS, BPEMEHHU, MAacCChl Tela,
o0bEMa, CHUJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOIOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYUHBI OT
JIpPYrol € HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JABMXKYLIErOCs TEJNA OT BPEMEHU JIBHXKEHHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHMS TEJ, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMA
MOTPYKEHHOW YACTH TEJNA U OT IJIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUM
IUTaBaHMsSI TeJl, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOTO UCCIENOBaHUSA, COOUpaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHUs], CIEAys NPEeNOKEeHHOMY IUIaHy, (pUKCHpOBaTh
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYMH B BHJE



NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMUS;

MPOBOJUTH KOCBEHHbIE HU3MEpEHUs (DU3NYECKUX BEIMYUH (IJIOTHOCTh
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CUJIa TPEHUS CKOJILKECHHUS, TaBIICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JCHCTBYyIOIIass Ha TOTPY>KEHHOE B
KUIKOCTh  TENO, KOAI(PPUIMEHT TMOJE3HOr0  JACUCTBUS  MPOCTHIX
MEXAaHHU3MOB), CJeIysl TPEIJIOKEHHOW HHCTPYKLUU: TPHU BBIMOIHECHUN
U3MEpPEHU coOMpaTh JKCIEPUMEHTAJIbHYI0O YCTAaHOBKY W BBIYUCIATH
3HaUYE€HHE UCKOMOW BEJIMYUHBI,

COOJII0IaTh MpaBUjIa TEXHUKK 0€30MaCHOCTH IIPpH padoTe ¢ 1ab0paTOpHbIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
pBIYar, MOBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKkTepU30BaTh MPUHIMMbBI JEUCTBUS HU3YYEHHBIX HpUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HUX ONHCAHHUS (B TOM YHCIE:
MNOJIIUITHAKN, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, apEOMETP), UCTIOIB3YS 3HAHHS
O CBOWCTBaX (PU3NYECKUX SIBICHUN U HEOOXOIMMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TNpPUMEPHl  (HaxoauTh HHPOpPMANMIO O  TMpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3UYECKUX 3HAHUNA B TOBCETHEBHOM
XKU3HU i1 obecrieueHus: 6€30MacHOCTH MPHU OOpallleHuH ¢ mpudopaMu U
TEXHUUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbsI U COOIOIEHNUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIEH Cpe/ie;

OCYILIECTBISATh OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCISTH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTUBOPEYMBONW MIM MOXET OBITh
HEJI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJIHEHUH YY€OHBIX 3a/laHUi HAy4IHO-TIOMYJISIPHYIO
JauTepaTypy (HPU3HMUECKOro CoAepKaHusl, CIIPABOYHbBIC MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BIageTh MNpUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpPMAINU (HU3UIECKOTO COACPIKAHUSA, B TOM
qrclie MyOJUYHO JIeJaTh KpaTKUEe COOOIICHHSI O Pe3yabTaTaX MPOSKTOB WIIH
y4eOHBbIX UCCIEI0BAHUN, MPU 3TOM I'PAMOTHO HCHOJb30BaTh U3YUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MIPE3CHTALEH;

IOpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paCTIpPENEsITh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHUH C TIOCTABJIICHHBIMHU 3aJa4aMH,
CIEAUTh 3a BBINOJHECHHEM IUIaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBbIM  BKJIQJ, B  JIEATEIBHOCTh  TPYMNIMbl,  BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYXKAIOIIUX.

K xonIy 00yueHus B 8 Kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIIECTBA, KPUCTALIMYECKUE U
amop(HbIe Tela, HACBIILIEHHBIH W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/lyXa, TEMIEparypa, BHYTPEHHsS SHEPIHs, TEIUIOBOW JIBUTATEIb,
AIIEMEHTAPHBIN JIEKTPUYECKHUI 3apsijl, AIEKTPUUECKOE IOJI€, POBOJTHUKU
Y AUDJIEKTPUKH, IIOCTOSTHHBIN 2JIEKTPUYECKANA TOK, MATHUTHOE I10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHE W CyKaThe, Terionepesaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KAWUISIPHbBIE SIBJICHUS, HUCHapEeHUE,
KOHJIEHCAlMsl, IUIABJIEHUE, KpHUCTAJUIM3auus (OTBEpJEBAHUE), KHUIIECHUE,
Terlonepeaya (TeI0npPOBOHOCTb, KOHBEKLH, U3IIy4YECHHE),
IIEKTPU3ALUs TEJ, B3aUMOJEHCTBHE 3apsAJI0B, IEUCTBUS DJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHHWE, B3aWMOJECHCTBHE MArHUTOB, JECHCTBUE
MAarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS UHAYKIIUSA)
N0 ONHCAHUID HX XapaKTEepPHbIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY’>KaloIlleM MHUpE, B TOM 4ucle (U3HUECKHE SIBJICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE W KanWUIApHbIE SBIECHUS B MPUPOJE,
KpUCTAJUIBl B Ipupone, usiydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa, JJIEKTPUUECKHEe
SBJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3eMJiu, Aperid moirocoB, poJib MArHUTHOTO MOJIS JJIsl dKU3HU Ha 3emiie,
NOJIIPHOE CHUSHHME, TPHU ITOM TNEPEBOJUTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHBIE CBOMCTBa (NMpHU3HAKH) (PU3NUYECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHMS, UCIIOJIb3YS
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrHsi, KOJINYECTBO
TEIJIOTHI, yJeJbHas TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, YJelbHAs TEIUIOTa IapooOpa3oBaHus, yJelbHas TEIIoTa
CrOpaHus TOIUIMBA, KOIPQPUIMEHT TOJE3HOTO JCHCTBHUS TEIUIOBOI



MaIllUHbI, OTHOCUTEJIbHAS BIQXKHOCTh BO3/yXa, JJIEKTPUUECKUIL 3apsij, cuia
TOKa, DSJEKTPUYECKOE HaIpPsSIKEHHE, COMPOTUBICHHE MPOBOJIHUKA,
yZeJIbHOE CONPOTUBJICHUE BEIIECTBA, pA00Ta U MOIIIHOCTh 3JIEKTPUUYECKOTO
TOKa), MpU ONUCAHUU TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCITOJIB3yEMBIX BEJIMYWH, 0003HAYCHHS U €IUHUIIBI (PU3NYECKUX BEIMUHH,
HaxXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE MAHHYIO (PU3MUYECKYIO BEIMYHUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTHh TpaPuKA WM3YYCHHBIX 3aBHCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Yys. OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPHUH
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH OMa i ydacTKa LEeNu, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHHUs SHEPTUH, TIPU 3TOM JaBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JTOTHUYECKUX
IaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAONINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSI 3a/laud 3alUChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [JIS  pEIIeHHMs] 3ajadyd, BBIOMpATh 3aKOHBI U (OPMYJIbI,
HEOOXoauMbIe JUIsl €€ pelieHus, MPOBOJAUTh PACUEThl M CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPOOJEMbl, KOTOPHIE MOXHO pPEUIUTh MpU TTOMOIIH
(U3UYECKUX METOJIOB, HCIMOJIb3ysl OMUCAHUE WCCIICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEINOJIOKEHUE, OLICHUBATh MPABUIBLHOCTh MOPSIKA
MPOBEJICHUSI KCCIIEI0BAHUS, €J1aTh BHIBO/IbI;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WU
(bU3UYECKUX CBOUCTB TeJ (KallWIISPHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHusl TMPU M3JIYUYCHUM OT IBETa H3JIydaromieil (IMOrJIONIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPaTypbl KUIAKOCTU U
IJIOMAAU €€ TMOBEPXHOCTH, DOJIEKTpHU3alus Tel W B3aUMOJICHCTBUE
ANIEKTPUUYECKUX 3apsAJIOB, B3aWMMOJICCTBHE TOCTOSHHBIX MATrHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TIOJIed TIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MAarHMTHOTO TOJiS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEGKTPOMAarHuTa,
CBOMCTBA JJICKTPOJBHUTATENSl TOCTOSHHOTO TOKa): (POPMYyIHPOBATH



poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPENI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH IIPSAMBIE H3MEPEHUS TEMIIEPATYPbI, OTHOCUTENBHON BIaXKHOCTH
BO3/lyXa, CHJIbBI TOKA, HANPSIKEHHUS C MCHOJb30BAHMEM aHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3NYECKUX BEJIIMYMH, CPABHUBATH PE3YJIbTAThI
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COFOTHOM MOTPEITHOCTH;

IPOBONUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NUECKON BETUYHHBI OT
OpPYrol C HCHOJB30BAHUEM MNPAMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJICHUS IPOBOJHMKA OT €ro JUIMHBL, IUIOMAJU IIONEPEYHOIOo
CEYEHMS U YACIBHOIO CONPOTUBIIECHUS BEIIECTBA IIPOBOJHUKA, CHIIBI TOKA,
UAYIIEro 4Yepe3 NPOBOJHUK, OT HANpsDHKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEAOBATENIBHOTO W  MApauIeIbHOTO  COEAUHEHUU
IPOBOJHUKOB): IIJJAHUPOBATh HMCCIIEJOBAHUE, COOUpaTh YCTAHOBKY U
BBINOJIHATh WM3MEpPEHUs, Clenys MPEeAJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
Pe3yJIbTaThl MTOJIyYEHHOMN 3aBUCUMOCTH B BUJE TaOJIUL U TPapUKOB, 1€1aTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUsS] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE MPOBOJAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKUUHU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHUUIBl JACHCTBUS H3YYEHHBIX MNpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONHKCAaHHU (B TOM YHCIIE: CHCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETD, MapoBasi TypOUHa, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUUECKOW DSHEPrUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), JIEKTPUUYECKHUE
IPENOXPAHUTEIH, FITEKTPOMATHUT, AIEKTPOJBUTaTENb NOCTOSHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKUX SIBIICHUI U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPHUTENIbHbIC
npUOOPHI IO CXEMAM M CXEMATUYHBIM PUCYHKAM (KMJIKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUIPOMETpP, JABHUraTelb BHYTPEHHErO CrOpaHUs,
JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPHUUECKUX LENeil C
MOCJIEIOBATEIbHBIM U NTApAJIEIBHBIM COCTMHEHUEM 3JIEMEHTOB, pa3auyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX 1IETEH;

OPUBOJUTH  NpPUMEPHl  (HAXOAUTh  HWHGOPMALKMIO O  MPUMEPax)
IPAKTUYECKOTO HMCIOJB30BaHUs (DU3MUECKUX 3HAHUN B TMOBCEIHEBHOMN



KU3HU JJ11 obecrieyeHus: 0€30MacHOCTU MpHU OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPelE;

OCYILECTBIATh NOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M IIyTEM CpPaBHEHMS
JIOTIOJTHUTEIBHBIX UCTOUHUKOB BBIICTSATH HH(POPMAIIHNIO, KOTOpast SBISETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHUH Y4YE€OHBIX 3a/laHUi HAy4YHO-TIOMYJIPHYIO
JAUTEpaTypy (HPU3NUECKOr0o COAEpKaHus, CIIPAaBOUHbIE MATEPHAIIBI, PECYPCHI
cetu MHTepHer, Bnaaerh NpuUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHbIE NMHUCHBMEHHBIE M KpPAaTKHE YCTHBIE COOOLIEHUS,
o00o6mass wHOpMALMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOIO
COJIEpKaHus, B TOM YHciie TyOIMYHO IPEACTABIISITh PE3YIbTaThl IPOEKTHOM
WIM UCCIIEA0BATENIbCKOM AEATEIBbHOCTH, IIPU ’TOM I'PaMOTHO HCIIOIb30BaTh
U3YUYEHHBIM TOHATUHHBIN amnmapaT Kypca (U3HKH, COIMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpPU BBIIOJHEHUU YYE€OHBIX MPOEKTOB M MCCIECIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeienaTh OOA3aHHOCTH B TIPyNIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33/1a4aMH, CJIEAWTH 32 BBIIOJHEHUEM ILUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHHBaTh COOCTBEHHBIM BKJIaJ B
NEeATEIbHOCTb TPYMIbI, BHICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIty o0yuenus B 9 kjiacce npeIMETHBIE PE3YJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

UCIIOJB30BaTh MOHSATHUSA: CUCTEMa OTCY€Ta, MaTepUalibHash TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBMXKEHUs, Achopmanus
(ympyras, mjaacThuyeckasi), TpEHHEe, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETpy3KH, LEHTP TIKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJCOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTb,
CIIEKTPbl UCIYCKAaHUS U TIOTJIOIIEHUs, anb(a, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

pazinyath SIBJICHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MBIKEHHE, CBOOOIHOE
MajJiecHue TeJl, paBHOMEPHOE JABWIKEHHE IO OKPYKHOCTH, B3aUMOJCHCTBHE
TE€J, PEaKTUBHOE JIBJKEHME, KoyieOaTeIbHOe ABMXKEHUE (3aTyxarolue U
BBIHYKJICHHBIE KOJICOAHUs1), PE30HAHC, BOJHOBOE JIBIIKEHUE, OTPAKCHHE



3ByKa, MPSMOJIMHEHMHOE PaCIpOCTPaHECHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JoKeHUE OEJI0ro cBeTa B
CHEKTp M CJOXKEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
W3ITyYeHHsI) TI0 OMTMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpyXaroleM Mupe (B TOM uucie (PuU3NUECKHe SBICHUS B MPHUPOJE:
MPWIUBBI U OTJIMBBI, JBUKEHUE 1U1aHeT COJIHEYHOW CUCTEMBI, peaKTUBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCHIPUATHE 3BYKOB SKHMBOTHBIMU,
3eMIJICTpSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO, IIBeTa Tel,
ONTHYECKHE SIBJICHUS B TMPHUPOJE, OMOJIOTHYCCKOE JCHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO U PEHTTCHOBCKOTO H3IYYEHUH, €CTECTBEHHBIN
PaIOAKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE H3IyUCHUE
NPUPOAHBIX MHHEPAJIOB, JCWCTBHE pPAJAMOAKTHUBHBIX W3IydeHUH Ha
OpraHu3M 4YeJIOBEeKa), MPH ATOM IEPEBOAUTH IMPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TeN U (HPU3UYECKUE SBJICHUS, UCTIOIb3YS
dbu3nueckue BENIUYMHBI (CpPelHsSIsi U MTHOBEHHAas CKOPOCTh Teja MpHu
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpPEeMEIIeHHe, MyTh, yTrioBas
CKOpPOCTh, CHUJIa TPEHHS, CHUJIa YINPYrOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJICHHs, BEC TeJla, HUMIIYJIbC Tejla, HWMIYJbC CHUJIbI,
MexaHu4eckass paboTa M MOIIHOCTh, MOTEHIMATIbHAS DJHEPrusi Tea,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS YHEPTUS CHKATON
MPY>KUHBI, KHHETUYECKAasi SHEPT U, TIOJTHAS MEXaHWYeCKast DHEPTHs, TEPHO/T
¥ YacToTa KoJeOaHWid, JUIMHA BOJIHBI, TPOMKOCThH 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, I[OKa3aTellb NPEJIOMJICHUsS] Cpeibl), MNpU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICI UCIOJIB3yEMbIX BEIHYMH,
0003HaueHUs W CAUHHIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3MYECKYIO BETUYHHY C APYTMMHU BEJIMYHWHAMH,
CTPOUTH TpaprKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepH30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U IPOICCCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs JHEPTUH, 3aKOH BCEMHUPHOTO TSTOTEHUS,
OPUHITUI  CYMEPIIO3UIIMKM CHJI, TPUHIUMI OTHOCHUTEIBLHOCTH [ amuies,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKCHUS M
MPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsS0BOTO M MAaCCOBOTO UUCEI
NP SIIEPHBIX PEaKIUsSIX, IPH TOM J1aBaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKCHHUE;



OOBSCHATh (PU3NYECKHE TPOLECCHl M CBOICTBA TEN, B TOM 4YHCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOPOM Ha 2—3 W3YyYEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3a7a4 (OMHUPAIOIIUECS HA CUCTEMY U3 2—3 YpaBHEHHIA),
UCTIOJNB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONINE (PU3NUECKUE BEIUYUHBI: HA
OCHOBE aHaJM3a YCJIOBUS 33a[a4 3allChIBaTh KPATKOE YCIOBHE, BBISBIISTD
HEIOCTaIOIe WK U30BITOYHBIE TaHHBIE, BHIOUPATh 3aKOHBI M (DOPMYIIBL,
HEOOXOJUMbIE [JJIsl PEIICHUs, TMPOBOJUTH pacu€Thl W OICHUBAThH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHEI;
pacno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXXHO pELIUTh HpPU MOMOLIH
$uU3MYECKUX METO/IOB, HCIOJIB3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
IPOBEPSIEMOE NPEINOJIOKEHUE, OLCHUBATh MPaBUJIBHOCTh IOPSJIKA
IOPOBEJCHUS  HUCCIIEJOBAHUS, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 ONIBITOB;

IPOBOAWTH OMBITBI TIO0 HAOMIOAEHUIO (U3NYECKUX SBICHUN WIH
(Gu3MYEeCKUX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSI HHEPTUH, 3aBUCHUMOCTb TMEpHOAa KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUM, IPSIMOJIMHENHOE pacpoCTpaHEHHE CBETa,
pasnokeHue OeNoro cBeTa B CIEKTp, M3yueHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300paXeHHUs MpeaMeTa B COOMparomiei
JUH3€, HAOJMIOJEHHE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3ITyUYEHUSs):
CaMOCTOATENILHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa
000py1I0BaHUSs, OMUCHIBATh XOJ1 ONbITA U €0 PE3yJIbTaThl, (HOPMYIUPOBAThH
BBIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE W3MEpSIeMON BeIMYMHbI ((POKYCHOE pacCTOsHHE
coOuparomeil JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEPEHHS
(M3MepUTEILHOTO PUOOpPa);

IPOBOJANTH HCCIEAOBAaHNWE 3aBUCUMOCTEH (DU3MUECKMX BETUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadajJbHOW CKOpPOCTH, NEpUoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBeTa OT yria MaJCHUs W yria MPEeIOoMJICHHs OT yriia
NaJicHNs). IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITELHO COOMpPATh
YCTaHOBKY, (UKCHUPOBATh pE3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH



bu3MYeCKuX BEIUYMH B BHUAC TaOJWIl M TPauUKOB, JeiIaTh BBIBOABI TIO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHUs] (U3MUECKUX BEIMYUH (CpeAHss
CKOPOCTh U YCKOPEHHE TeJla IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHUE
CBOOOJHOTO MAaJCHMsI, KECTKOCTb TMPY>KUHBI, KOIPDULIKUEHT TPEeHUs
CKOJIBKEHHS, MEXaHuueckas padoTa M MOIIHOCTh, YacTOTa M TEPHUOJ]
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKHHHOTO MAasTHUKOB, ONTHYECKAs
cuina coOuparomiedl JHUH3bI, PaAUOAKTUBHBIM  (OH): TIIAHUPOBATH
U3MEpPEHUsI, COOMpPATh HSKCHEPUMEHTANbHYIO YCTAHOBKY U BBINOIHAThH
U3MEpPEHHUs, CIIeys] MPENNIOKEHHOW WHCTPYKIWHU, BBIYUCISATH 3HAYEHUE
BEJIMYMHBI U AaHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH P paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YYEHHBIX (PU3NYECKUX MOJETCH:
MaTepuajgbHas TO4YKa, abCOMIOTHO TBEPIOE TENO, TOUYEHHBIH HCTOUYHHUK
CBETa, JIy4, TOHKAas TUH3a, IJIaHeTapHask MOJIeNIb aTOMa, HYKJIOHHAsI MOJIENb
aTOMHOTO $17pa,;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CHHMIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuiabCcoHa), WCHONB3ysS 3HAHHUS O
CBOMCTBaX (PU3UYECKMX SBJIEHUH MW  HEOOXOAuMbIe (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU U3YyUYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPHOOPOB U TEXHOJIOTUIECKHIX MPOIIECCOB MPU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3a]ad, ONTHYECKHUE CXEeMBbl s
MOCTPOEHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOAUTH  TNPUMEPH  (HaxoauTh HHPOpPMAIUIO O  TMpUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3UYECKUX 3HAHWNA B TOBCETHEBHOM
XKU3HU JJi1 obecrieueHus] 6€30MacHOCTH MPHU O0pallieHuu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbsI U COOTIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpejie;

OCYIIECTBJIATh TMOUCK uHPOpManuu (U3UYECKOTO COJIEpXKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIMPYS MOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEENICHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIIMN Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3alaHUN HAay4YHO-TIOMYJISAPHYIO
JAUTEepaTypy HU3HMUECKOro CoAepKaHusl, CIIPAaBOUYHbIC MaTEPHAIIBI, PECYPCHI
cetu MHTepHer, BiIajeTb MNpUEMaMHM KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE
MHPOpMallMU U3 HECKOJbKMX HCTOYHUKOB (PU3UUYECKOIO COAECpIKAHUS,
nyOJMYHO MPEJICTABIATh PE3yAbTaThl IPOECKTHOW HIIA UCCIIEI0BATEIBCKON
NEATEIbHOCTH, MNpPHU 3TOM TIPaMOTHO  HCIOJIb30BAaTh  HM3YyYECHHBIN
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (PU3HMKM U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaluel ¢ yd4éToM OCOOEHHOCTEW ayaUTOPHUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
Kosm4yecTBo 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne n/m pasi Konrpoiabusie | JlaGopaTopHbie (rtpp )
NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannuyeckue ABJICHUSA
11 MexaHndeckoe IBMKCHHE U CITIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmnoreka LIOK
12 Bsanmonetcrane Te 20 ! 2 https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
13 3aKOHBI COXpAHCHHA 10 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexann4yeckue KoJae0aHUsSI M BOJIHBI
bu6nmmoreka [IOK
21 Mexanuuecie konebarms ! 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
22 Mexanuteckie BOTHbI. 3ByK 8 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. Dy1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHUTHOE TOJIC U 5 bubnmnoreka [IOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBBIE SIBJICHUS
4.1 3aKOHBI paCIpPOCTPAHEHUS CBETa 6 111 brbmorexa [TOK

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

bu6mmoreka [IOK
4.2 JIuH3BI ¥ ONITHYECKHE TPUOOPHI 6 1 https:/m.edsoo.ru/7f41a4a6
Bu6muoreka [IOK
4.3 Paznoxenue 6eroro ceera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznea 5. KBanToBble ABJIeHUA
5.1 Hcnyckanue v morjaomeHue cBeTa aTOMOM 4 bubmorera [IOK
' https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
52 Crpoenne atomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
53 slnepHpie peakiuu ! https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nen 6. [loBTopuTe/LHO-0000IIAIOIINI MOTYJIb
6.1 [ToBTOpeHue n 06001IEHNE COACPIKAHUS 9 bu6nmmoreka [IOK
' Kypca ¢pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB IIO 102 11

[TPOIT'PAMME



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

ITIOYPOYHOE IIVTAHUPOBAHHUE

9 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne ara ndpoBbie IIpumeyanue
Tema ypoka Kontpo Jladopa A uudp p
n/n Bcero JIbHBbIE TOpPHBIE U3yYeHus o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypchl
Bgo i UHC ax 1o Th. 01.09.2025
1 ngggzzlelgzozp 3}’::;{761‘;16 1 bubmmorexa [IOK
A : https://m.edsoo.ru/ff0ad474

MartepuanbHas TOUKa.

5 Cucrema orcuera. OTHOCUTEIBHOCTh 1 05.09.2025 | bub6auoreka [IOK
MEXaHUYECKOIO IBUKEHUS. https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPAMOIMHENHOE 1 06.09.2025 | Bubauorexa IIOK
JIBUKCHHE. https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE 08.09.2025 5uG ITOK

noinoTexa
BrokeHHe. CpeHssl U MTHOBEHHAs

4 A pedt 1 https://m.edsoo.ru/ff0ad19a
CKOpOCTb.

5 [TpsamonnHETHOE PABHOYCKOPEHHOE 1 12.09.2025 | bubmauoreka IIOK
JIBHKEHHE. Y CKOpEHUE. https://m.edsoo.ru/ff0ad8d4
CKopoCTh MIPSMOJIMHEHHOTO 13.09.2025

6 aBHI:()) CKO (I:HHOI"O BrkeHus. I'padux 1 bubmmorexa [IOK
p yeKop A P https://m.edsoo.ru/ff0ad8d4
CKOpOCTH.

JlaGopatopHas pabota Nel 15.09.2025

7 "Onpenenenye yCKOpeHUs Tea pu 1 1 bubnuoreka [LIOK
PaBHOYCKOPEHHOM JIBUYKEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM IIOCKOCTH".

8 CBobonHoe nageHue Tei. OnbIThl 1 19.09.2025 | Bubamnoreka IIOK
I"amanest. https://m.edsoo.ru/ff0adb18
PaBHOMEpHOE ABMXKEHUE 110 20.09.2025

9 okpyxHocTu. [lepuon u yactora 1 bu6mmoreka [IOK

oOpauienus. JIuneitHas u yriaosas
CKOPOCTH.

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
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10 22.09.2025 | bubauoreka [IOK
LleHTpoCTpeMHUTENEHOE YOKOPEHHE. https://m.edsoo.ru/ff0ae176

11 IIepsriii 3akon HeroToHa. Bextop 26.09.2025 | Bubmuoreka IJOK
CHUJIBL. https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. 27.09.2025 | Bubanoreka I[JOK
PaBHozelicTByIOIIAsA cHIta. https://m.edsoo.ru/ff0ae72a

13 Tperwnii 3axon HetoToHa. 29.09.2025 | Bubamnoreka [JOK
Cynepno3uuus cui. https://m.edsoo.ru/ff0ae982

14 Pemenue 3aay Ha npuMeHEeHUE 03.10.2025 | Bbubmmoreka [JOK
3ak0HOB HrroTOHA. https://m.edsoo.ru/ff0aeb6c

04.10.2025 | bubmuoreka [JOK

15 Cuna ynpyroctu. 3akoH ['yka. https://m.edsoo.ru/ff0aeca2
Pemenue 3agau mo reme «Cuia 06.10.2025 bubnnorexa [JOK

16 .

YOPYTOCTH. https://m.edsoo.ru/ffOaeca2

17 JlaboparopHas pabota Ne2 10.10.2025 | Bubamnoreka IIOK
"OnpeaeseHne XeCTKOCTH MPYKUHBI'". https://m.edsoo.ru/ffO0aee28
Cuna tpenus. Cuna TpeHus 11.10.2025

18 CKOJ‘[I))KIG):HI/ISI cuma Tpelin/m TTOKOS U Bubmiorexa LOK

’ https://m.edsoo.ru/ff0af738
JIpyrue BUbl TPEHUS.

19 Pemenne 3ama4d mo Teme «Cuita 13.10.2025 | Bubamnoreka IIOK
TPEHUSD. https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabota No3 17.10.2025

20 "OHpé)I[eJ'IgHI/IC I£)03(b(I)I/ILII/IeHTa TpeHUs bubmoreka LOK

" https://m.edsoo.ru/ffOaf8be
CKOJIb)KeHUs".
Pemenue 3aga4 mo teme "3aKoHbI 18.10.2025
21 Hrrotona. Cuna ynpyroctu. Cuna Brbmrorexa HOK
" https://m.edsoo.ru/ffOafb8e
TpeHus "
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO 20.10.2025 6 OK
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubanorexa 11

naacHus.

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae176
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://m.edsoo.ru/ff0aeca2
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
https://m.edsoo.ru/ff0af044

Ypoxk-koudepenuus "J[Buxenue Ten 24.10.2025
23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa bubmorexa ITOK
" https://m.edsoo.ru/ff0af044
(Conneunas cucrema). ['amaktuku'".
Pemenue 3anau no reme "Cuiia 07.11.2025
24 TSKECTH U 3aKOH BCEMUPHOTO Bubmrorexa IIOK
" https://m.edsoo.ru/ff0af5f8
TAroTeHus".

o5 ITepBast kocMHuYecKast CKOPOCTb. 08.11.2025 | bubauoreka [JOK
HesecomocTs 1 neperpysku. https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepualibHOI TOUKH. 10.11.2025
AOcomoTHO TBEpAOE TeNo. PaBHOBECHE bubmmoreka [JOK

26 R . i
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIllCHUSI.

”7 v 14.11.2025 | bubmmoreka [IOK

OMCHT CHJIbI. LIEHTp TKCCTH. https://m.edsoo.ru/ff0afe36

08 Pemenue 3agau mo reme "MoMeHT 15.11.2025 | bubnuoreka LIOK
cuibl. LlenTtp TsxecT". https://m.edsoo.ru/ff0b02b4
Pemenue 3anau no reme 17.11.2025

29 "MexaHqucIIioe JIBUJKEHHUE. Bubmorexa IIOK

N " https://m.edso0.ru/ff0b0408
B3anmopeincTeue Ten".
Konrtponsnas pa6ota Nel o reme 21.11.2025
30 "MexaHn4eCKOe IBIKEHHUE.
B3aumoneticteue ten".
Nmnynse tena. Umnynbe cuiibl. 3aKkoH 22.11.2025
31 COXp;]HeHI/I}I I/IMnynLZa. Yupyroe u bubmaorexa LIOK
. https://m.edsoo.ru/ff0b07fa
HEYIIPYyroe B3auMoJIeHCTBHE.

39 Pemienne 3ama4d o reme "3akoH 24.11.2025 | Bubaunoreka [JOK
COXpaHEHHUs UMITyJIbca'. https://m.edsoo.ru/ff0b096¢c
VYpok-koHpepenuus "PeakTuBHOE 28.11.2025 | Bubmmoteka IIOK

33 " :

JBUKCHUE B IPUPOJE U TEXHUKE". https://m.edsoo.ru/ffOcld7a
29.11.2025
34 Mexanuueckasi paboTa U MOIIHOCTb. budmorexa [IOK

https://m.edsoo.ru/ff0b0a84
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35 Pabota cumbl TKECTH, CUITBI 01.12.2025 | Bubmuoreka I[JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnas pabora Ne4 05.12.2025
"Omnpenenenne pabOThI CHIIBI TPEHUS Bbu6nunoreka IIOK

36 :

[P PABHOMEPHOM JIBMYKEHHUHU TEJIa 110 https://m.edsoo.ru/ffObO6ec
TOPU30HTAJIBHOM MMOBEPXHOCTH".

CBs13b 2HEPTUU U pabOTHI. 06.12.2025

[ToreHunanbHas sHEprus.

[TorenunansHas 3HEpPrus TeEna, bu6nmorexka [IOK

37 .

IIOJAHATOrO HaJl IOBEPXHOCTHIO 36MIIH. https://m.edsoo.ru/ffOb06ec
[ToTeHumanbHas SHEPIUs CKATOU
MPYKHUHBL.

38 Kunernueckas sneprus. Teopema o 08.12.2025 | bubmuorexa [JOK
KHMHETUYECKON SHEPIUH. https://m.edsoo.ru/ffOb0c32

39 3aKOH COXPaHEHHUsI YHEPTUU B 12.12.2025 | Bubmmoreka [IOK
MEXaHHMKE. https.//m.edsoo.ru/ff0b0c32

40 Jlaboparopuas padora Ne5 "Uzyucnwne 13.12.2025 | Bubamnoreka IIOK
3aKOHA COXpaHEHMsI dHeprun". https://m.edsoo.ru/ffOb12fe
KonebarenbHoe IBUKEHHUE H €TO 15.12.2025 b6 [TOK

nonoTexa
apakTepuc .Ilepnon, gactoTa,

41 XapAKTEPHCTHIH. LIepHOAL, HACTOT https://m.edsoo.ru/ff0b1858
aMIUIMTYAA.

42 3aryxaromiue KoueoaHus. 19.12.2025 | Bubmauoreka [JOK
Boinyxxnennsie konebanus. Pesonanc. https://m.edsoo.ru/ff0b20f0

13 MaremaTruecKuid U py>KUHHBINA 20.12.2025 | BbubGmmoteka IIOK
MasiTHUKH. https://m.edsoo.ru/ff0b20f0
VYpok-uccnenopanue "3aBUCHMOCTb 22.12.2025

44 nerl))nona Konl::6aHm71 OT ECTKOCTHU bubnmorexa LIOK

" https://m.edsoo.ru/ff0b197a
MPY>KUHBI U Macchl rpy3a’.
45 [IpeBparenue snepruu npu 26.12.2025 | Bubnuoreka [JOK

MeXaHNYECKHX KOJIeOaHUAX

https://m.edsoo.ru/ff0b20f0
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JlaboparopHas pabota Ne6 27.12.2025 BuGmiorexa LIOK
n

46 Onp eﬂeﬂf HHC HACTOTHI 1 Hepﬂoﬂa,, https://m.edsoo.ru/ffOblaec
Kosie0aHu# MPYKUHHOTO MasgsTHUKA".

JlaboparopHuas pabota Ne7 "IIpoBepka 29.12.2025

47 HE3aBHCHMOCTH MepHOJia KoJeOaHui bu6mmoteka LIOK
rpys3a, NOJABELMIEHHOIO K HUTH, OT MacChl https://m.edsoo.ru/ff0b197a
rpy3a".

MexaHuyeckue BOJIHbL. [[1nHa BOJTHBI
CHOPOUTD CTO bu6mmoteka LIOK

48 pacnpoctpaneriL. CBoicTsa https://m.edsoo.ru/ff0b21fe
MexaHuueckux BoJH. [IpogonbHbie u
MIOTIEPEYHBIE BOJTHEI.

Ypok-kordpeperuus "MexaHu4ecKne BuGmorexa LIOK

49 BOJ'IHLI"B TBEpAOM Tene. CelicMuueckue https://m.edsoo.ru/ffOb2Lfe
BOJIHBI".

50 3Byk. PacnipocTpanenue u oTpaxxeHue bubmmoreka [JOK
3ByKa. https://m.edsoo.ru/ffOb21fe
Ypok-uccnenosanue "Habmronenue

bubnnoreka [IOK

o1 SaBI/ICI/IM'(')CTI/I BBICOTHI 3ByKa OT https://m.e dsoc?ru If0b21fe
4acTOTHI".

59 I'poMKOCTB 3ByKa M BBICOTA TOHA. bubnuoreka [LIOK
AKYCTHYECKHI pe30HaHC. https://m.edsoo.ru/ffOb21fe

53 Ypoxk-koHpepenus "YapTpa3Byk u bubnuoreka [JOK
UHOPa3BYK B IPUPOJE U TEXHUKE". https://m.edsoo.ru/ff0b23ca
Pemenne 3amaa mo teme "3aKOHBI BuGmorexa LOK

54 coxpaHteHsI. Mexannueckue KojaebaHus https://m.edsoo.ru/fob25f0
Y BOJIHBI".

KonTponbnas padota Ne2 o teme

55 "3aKoHbI cOXpaHeHUs. MexaHnueckue
Kosie0aHus U BOJIHBI".

56 DIIeKTPOMarHuTHOE TOJIE. bubnuoteka [IOK

SJ'ICI(TpOMaF HUTHBIC BOJIHBI.

https://m.edsoo.ru/ff0b2abe
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bubnuorexa [JOK

57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH. https://m.edsoo.ru/f0b21fe
Ypok-koudepennus "[kana
58 ANEKTPOMATHUTHBIX BOJIH. bubnnoreka [IOK
Hcnonb3oBaHue 37€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsizH'".
VYpoxk-uccienosanue "M3ydyenue
59 CBI())fICTB BJIeIfT OMaI‘HI/ITH}I;IX BOJIH C bubmmorexa [IOK
p " https://m.edsoo.ru/ffOb2c6c
MTOMOIIbI0 MOOMJILHOTO TennedoHa".
Pemenue 3agau Ha onpeneneHue
. bubnnorexa [JOK
YaCTOTHI U ITTUHBI 3JICKTPOMArHUTHOM
60 A P https://m.edsoo.ru/ffOb2c6c
BOJIHBI.
DneKTpOMarHuTHast MPUPO/Ia CBETA.
61 Cko O(IJ)TB cBeTa BOJIHI())BII),IeHCBoﬁCTBa bu6maorexa LIOK
P ’ https://m.edsoo.ru/ff0b31d0
CBeTa.
Hcrounuku cBera. JIyueBast Moaenb
62 ceera. [IpsamonuneitHoe bubmmoreka [JOK
pacrpocTpaHeHHUEe CBeTa. 3aTMEHUS https://m.edsoo.ru/ff0b3658
Connua n JIynsl.
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
bu6mmoteka IIOK
63 Pemienue 3ama4y Ha MpUMEHEHHE 3aKOHA
a P https://m.edsoo.ru/ff0b38c4
OTpPa’KE€HHUS CBETA.
[Ipenomnenue cBera. 3aKoH bubnnorexa [IOK
64 )
IIPEJIOMIIEHUS CBETA. https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpEHHEE OTpaKEHUE CBETA. BuG 10K
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO HOJIMOTCKA
65 Y1p https://m.edsoo.ru/ffOb3c5c
OTPaKEHHSI B ONTHYECKHUX CBETOBOAX.
JlaGopatopHas pabota Ne8
66 "UccnenoBanue 3aBUCUMOCTH yTJIa bubnmnoreka [IOK

MMPCJIOMJICHUSA CBETOBOT'O JIy4da OT yIJia

nn

NaJieHusl Ha rpaHuLe "Bo3ayx-cTekno"".

https://m.edsoo.ru/ff0b3c5c
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Ypok-koHpepennus "Vcnons3oBanne

bu6mmoreka [IOK

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUSI: httos://m.edsoo.ru/ffob3c5e
CBETOBO/IBI, ONITHKOBOJIOKOHHAS CBS3b". E— :

68 Jlunzel. OnTHyeckas cuia JUH3bL. ﬁggﬁ;ﬁﬁ;ﬁ our(u)/If'<f0b3f2 c

69 [TocTpoenue n300paXkeHN B TMH3AX. bubnuoreka IIOK
Xoq JIy4eil B JIMH3E. https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnas pabota Ne9

20 "OnpenencHre GOKYCHOTO PACCTOSTHUS bubmmoreka [JOK
Y ONITHYECKOM CHJIBI COOMparomieit https://m.edsoo.ru/ff0b4206
JIUH3BI'".
Ypoxk-kordepernus "OnTuaeckue

71 JTUH30BBIEe TPUOOPEI. OnTHyeckas bubmmoreka [JOK
cuctema goroanmnapara, MUKPOCKOIIA 1 https://m.edsoo.ru/ffOc0a7e
Teneckomna'.

bubnuoreka [JOK

72 ['ma3 xak ontuyeckas cucrema. 3peHue. https://m.edsoo.ru/f0b4684
VYpok-koHpepenus "JledexTs 3peHus. Bu6 OK

73 bruzopykocTs U 1anbHO30pKOCTh. Kak hgp;}fgi}%ﬁiﬁu IF10b4684
COXpaHUTh 3peHue". — '
Paznoxxenue 6enoro cBeTa B CIIEKTP.

7 OmeiTel HetoToHa. CriokeHne bubnuoreka [JOK
CIIEKTPaJIbHBIX BETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa.
JlaGopatophas padota Nel0"OmnbITsI O
pa3I0kKEHUIO OENIOro CBEeTa B CIIEKTP U

75 BOCTIPUATHIO LIBETA IPEIMETOB MPHU UX Egg@ﬁ?}tﬁiﬁ(j}ém 0e2a
HAOII0/IEHUH Yepe3 IIBETOBHIE B :
buibTphI".
"BonHOBBIE CBOMICTBA CBETA:! BuG OK

76 JMcTiepcust, UHTephepeHIIHs 1 ubmioteka I

nudpaxims'.

https://m.edsoo.ru/ff0b4684
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77 Omnsitel Pesepdopa v mmanerapHas bubanorexa [JOK
MOJI€JIb aTOMa. https://m.edsoo.ru/ffOc12a8
bu6mmoteka [IOK
78 [Tocrynatel bopa. Monens atoma bopa. hitps://m.eds00.ru/ff0b4684
Hcmyckanue v OTJIoneHUe CBETa
9 bu6mmoteka [IOK
79 atomoM. KBaHTebl. JInneliuaTeie https://m.edsoo.ru/ffocL4dc
CIICKTPBIL.
80 JlaGopaTtopnas pabota Nel 1l bubnnoreka [IOK
"Habimro1eHue CueKTpoB UCIycKaHus". https://m.edsoo.ru/ff0c1550
81 P N bubnuoreka [JOK
4MHOAKTHBHOCTE H ©C BUJIBL https://m.eds00.ru/ff0c1672
82 Crpoenue aromHoro sajapa. Hyknonnas bubmmoreka [IOK
MOJEJIb. https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE IpEBpAILICHUS. bubmmoreka [JOK
H3oromnsL. https://m.edsoo.ru/ffOclal4
84 Pewenue 3anau no reme: bubmmoreka [JOK
"PaguoakTUBHbBIE TPEBPALLICHUS " https://m.edsoo.ru/ff0clb4a
85 u bu6mmoteka IIOK
CpHOA noypacraja. https://m.edsoo.ru/ff0clbda
o6 VYpok-koHpepennus "PannoakTuBHble Bubnmorexa [IOK
H3IydEHHs B IPHPOJLE, ME/MIHE, https://m.edsoo.ru/ff0c2126
TeXHUKe".
SnepHbie peakuu. 3aKOHBI
87 COf(pIZ)lHeHI/f)SI 3a§51)10130r0 1 MaccoBOTO Bubmaorexa [IOK
https://m.edsoo.ru/ff0c1c58
YHCell.
88 OHeprus CBsA3M aTOMHBIX saep. CBs3b bu6mmoreka [IOK
MaccChbl U SHEPTUU. https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no teme "SAnepueie bubnmnoreka [IOK
peakuun". https://m.edsoo.ru/ffOcld7a
90 Peakuuu cunrtesa u neneHus saep. but6mmoreka [JOK

Ncrounnku saeprun CoiHIIA ¥ 3BE3 .

https://m.edsoo.ru/ff0c1e88
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[Ipomexyrounas arrecrausi.

91 U 1
TOTOBast KOHTPOJIbHAS padoTa.
Ypok-koubepenius "AnepHas
N bu6mmoreka [IOK
92 dHEpreTHKa. HeiicTBus pa;moalcm?‘sHHx 1 https://m.edsoo.ru/ffocLd7a
U3ITy4YeHUI Ha )KUBbIE OPraHU3MBbI".
Pewenue 3anau o reme
93 "DJIeKTPOMarHuTHOE TOJIE. 1 bubmmoreka [IOK
DJIeKTpOMarHuTHbIC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBJICHUSA".
KonTponbnas padora Ne3 o Teme
"DIeKTPOMarHuTHOE TOJIE.
94 1
DneKTpOMarHUTHbBIE BOJIHBL. KBaHTOBBIE
sBJICHUSA".
95 [ToBTOpHTENEHO-0000IIIAFOIIIHI TTO 1 bubmmoreka [JOK
teMe "B3aumoneiicteue Ten". https://m.edsoo.ru/ff0c245a
96 [ToBTOpHUTENBEHO — 0000IIAIOIIUN YPOK 1 bubnuorexa ITOK
1o TeMe "TeroBble nporecchl'. https://m.edsoo.ru/ff0c2572
97 [ToBTOpUTENBEHO-0000IIAIOINI YPOK 1 Bbubnuorexa IIOK
nio reme "KII]] TeroBsix gBUraTenei". https://m.edsoo.ru/ff0c2a22
08 [ToBTOpUTENBEHO — 0000IIAIOLINI YPOK 1 bubnmorexa ITOK
no teme "KIIJI anekTpoycraHoBok". https://m.edsoo.ru/ff0c2b30
99 [ToBTOpUTENBEHO — 0000 YPOK 1 bubnmorexa ITOK
1o Teme "CBEeTOBBIE SABICHUS". https://m.edsoo.ru/ff0c2c52
[ToBTOpUTENBEHO — 0000 YPOK
" bubnuoreka [JOK
100 | mo TeMe ?aKOHBI COXpaHEHUS B 1 https://m.edsoo.ru/ffoc2d6a
MexaHuke".
101 [ToBTOpUTENBEHO — 0000IIAIOLINIT YPOK 1 Bubmmoreka ITOK
no TeMe "Konebanus v BoJHBI". https://m.edsoo.ru/ff0c2e82
102 [ToBTOpUTENBEHO — 0000 YPOK 1 bu6muotexa [LIOK
o Kypcey 9 kmacca. https://m.edsoo.ru/ff0c3044
OBIIEE KOJIMYECTBO YACOB I1O 102 11

[TPOIT'PAMME
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HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OEPA30BATEJILHOM ITPOIT'PAMMBI OCHOBHOTI'O

9 KJIACC

OBHLIEI'O OBPA30BAHUA

Kon
NMPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHUS

1.2

pa3yinyaTh ABJICHU 10 OIIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

13

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpY’KaroIllleM MUPE, B TOM 4KcIie PUINYECKUE SIBICHUS B IPUPOJIE, IPU
3TOM TMEPEBOAUTH MPAKTUUECKYIO 3a/lady B Y4eOHYIO, BBIICISTH
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

14

OIMCHIBATh N3yUYEHHBIE CBOMCTBA TeJl U (PU3HUECKUE SBIECHUS, UCTIONIb3YS
¢usznyeckue BENWYHMHBI, TpPH ONWCAHWHM NPABWIBHO TPAKTOBATh
(bu3NYeCKUi CMBICH MCTIOJIb3YEMbIX BETUYMH, 0003HAUEHUS U €TUHUIIbI
(u3MYECKUX BEJIMYMH, HAXOOUTh (POPMYJbI, CBS3BIBAIOLINE JAHHYIO
¢u3nYecKyr0 BEIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH Ipaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH

15

XapaKTCPU30BaTh CBOMCTBA TCII, CI)I/ISI/ILIGCKI/IC SABJICHUA W IIPOLECCHI,
HCIIOJIB3YA HM3YUCHHBLIC 3aKOHBLI, IIpU J3TOM JaBaTb CJIOBECHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3allMCbIBATh €0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

OOBICHATh (PU3UUECKUE MPOLECCHl M CBOMCTBA Tel, B TOM YHCJIE U B
KOHTEKCTE  CHUTyalluil  MNpaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOTMYECKMX IIaroB C NOMOUIbI0 2 — 3 M3yYEHHBIX CBOMCTBa
($u3MYeCKUX SIBICHUH, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIE 3aJa4yd (ONMUparIUecs Ha cucremMy w3 2 — 3
YpaBHEHMI), HCIOJIB3YS 3aKOHBI U (OpMyIbl,  CBSA3BIBAIOIINE
(u3nyecKre BETUYUHBI: Ha OCHOBE aHaJIM3a YCIOBUS 3aJ[aui 3al1ChIBaTh
KpaTKO€ yCJIOBHE, BBIABIATH HEIOCTAIOIINE WM W30BITOUHBIE JaHHBIE,
BBIOMpATH 3aKOHBI M POPMYJIbI, HEOOXOAUMBIE JIISl PEIICHUSI, TPOBOAUTH
pacuéTel W OLEHUBAaThb pPEAJINCTUYHOCTh IIOJYYEHHOIO 3HA4Y€HUs
(hU3UIECKON BETMYUHBI

18

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO pEIIUTh MPU TOMOIIH
(bU3UYIECKUX METOJI0B, UCIIONB3Ysl ONMHUCAHUE WCCIEAOBAHUS, BBIICIATH
MPOBEPAEMOE TIPEAMNOJIOKEHHUE, OLIEHUBATh IPABUIIBHOCTH IOPSAIAKA
MPOBEICHUSI UCCIENOBAaHMS, [IeJIaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUN U OTIBITOB

1.9

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUNA WM
(u3MYECKUX CBOWCTB TEN: CaMOCTOSTEIbHO cOOMpaTh YCTAaHOBKY W3




M30BITOYHOTO0 Habopa 000PYIOBaHUS, OMUCHIBATH XOJ OIBITA M €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJIUTH MTPHU HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIPE eSS
CpenHee 3HAYeHHWE H3MepseMOl BeIWYMHBI ((DOKYCHOE pacCTOSIHHE
cobuparoiieid JUH3bI), OOOCHOBBIBaTH BHIOOpP cHoco0a HW3MEPEHHS
(M3MepuTenHLHOTO IPUOOPa)

111

IPOBOAMTH HCCIIEOBAaHUE 3aBUCHMOCTEH (H3MYECKUX BEIUYMH C
UCTIOJIB30BAHUEM TMPSIMBIX HM3MEPEHUi: IUIaHUPOBAaTh MCCIICIOBAHUE,
CaMOCTOSITENIFHO CcOOMpaTh yCTAHOBKY, (DUKCHUPOBATh PpPE3yIbTaThI
MOJTYYEHHON 3aBUCHMOCTH (HM3MYECKHX BEIMYMH B BHIC TaOIUIN
Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICOAOBAHNA

112

IMPOBOANUTE KOCBCHHBIC U3MCPCHU A (1)I/ISI/I‘ICCKI/IX BCJIMYHMH! INIAHUPOBATH
U3MEpEeHus, coOOMpaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJIHATH
HU3MEPCHHA, CIICAYS HpCIUIO)KCHHOfI HWHCTPYKLHWH, BBIYUCIIATh 3HAUYCHUC
BEIMYMHBl M aHAJIU3UPOBATh IOJYYEHHBIE pE3yJIbTaThl € Y4YETOM
3aIaHHOU MTOTPEIIHOCTH U3MEPEHUN

1.13

coOuoiaTh  NpaBWJIa TEXHUKH OE30MacHOCTH mOpu  pabote ¢
1abopaTopHbIM 000pyI0BaHUEM

1.14

pa3nuyaTtb OCHOBHBIC TPH3HAKM HW3YYCHHBIX (PHU3MUECKUX MOJETICH:
MaTepualibHasi TOYKa, aOCOMIOTHO TBEPJOE TEJIO0, TOUEUHbIH MCTOUYHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAas
MOJIE€Ib AaTOMHOTO si7ipa

1.15

XapaKTepu30BaTh TNPUHIUIBI JEHCTBHS M3YYEHHBIX NTpPUOOPOB U
TEXHUUYECKUX YCTPOMUCTB C ONOPOM Ha MX ONMCAHUS, UCIIONIb3Ys 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH M HEOoOXOIUMble (PU3NYECKUE
3aKOHOMEPHOCTH

1.16

HCIIONB30BAaTh  CXEMBl W CXEMAaTUYHBIC PUCYHKH  HU3YYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX nprudopoB u
TEXHOJIOTUYECKUX TPOLECCOB MNPU PELICHUH Y4eOHO-NPaKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI Ul MOCTPOCHUS M300paKeHHH B IIIOCKOM
3epKaie ¥ coouparomeil TmH3e

1.17

NPUBOAUTH HpPUMEPHl  (HAXOAUTh HHPOPMALMIO O MpPUMEpPax)
MPAKTUYECKOTO HCIIOJIb30BaHMs (DU3MUYECKUX 3HAHWW B TOBCEIHEBHOU
KHU3HU 1151 oOecrieueHus: 0€30MacHOCTH NP 0OpALEHUH C IPUOOpaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBBS M COOIOJICHHS
HOPM IKOJIOT'MYECKOro NOBEICHHsSI B OKpYXKatoLIeh cpene

1.18

OCYIIECTBIATh MOUCK MH(pOpMaluu (PU3NYECKOTO COJIEPKaHUs B CETH
WHuTepHeT, caMoCcTOSITENbHO (POPMYTUPYS TOMCKOBBIN 3aIPOC, HAXOAUTh
MyTU OMNpeJeNeHuss JOCTOBEPHOCTH TMOJydeHHOW uHpopmanuu Ha
OCHOBE UMEIOIINXCS 3HAHUN U TONIOJTHUTEIBbHBIX HCTOYHUKOB

1.19

UCIOJb30BaTh TPH  BBIMOJHEHHMM Y4YeOHBIX 3aJaHUi  Hay4yHO-
MOMYJSAPHYIO JIUTEpaTypy (HU3UYECKOTO COJEp)KaHHs, CHpPaBOYHBIE
MaTepuaibl, pecypchl ceTH  VHTepHer;, Biuaaerb npuéMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs WHGOpPMALUK U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOLICHHSI Ha OCHOBE
uHpOpMAIMK U3 HECKOJBKHX HCTOYHUKOB (PU3MUYECKOTO COJCpPIKAHMUSA,
myOJIM4HO MIPEACTABIATh pe3ynbTaThl MIPOEKTHOMN WIH




HCCIIEIOBATEIBLCKON ACSATEIIBHOCTH, IIPH 3TOM I'PaMOTHO HCIOJIb30BaTh
W3YyYEHHBI TOHATUHHBIN amnmapar H3y4aeMoro pasjena (QUu3uKd u
COIIPOBOKIATh BBICTYIUIEHUE Ipe3eHTalue ¢ yuyéToM O0COOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB

121

IPU BBIMOJHEHUH YYEOHBIX IMPOEKTOB M HCCIEAOBAHHHA (PHU3MUECKUX
IIPOLIECCOB paCHpeAessATh OOS3aHHOCTH B TpYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 337a4aMHM, CICIUTH 3a BBIIIOJIHCHUEM IUIAHA ACUCTBUMN
U KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHUMBATb COOCTBEHHBIN BKJAl B
JeSATEIbHOCTh TPYIIIBI, BBICTPauBaTh KOMMYHHKaTUBHOE
B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3peiiaTh KOH(IUKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

9 KVIACC
Kon
pasziena Kox snementa [IpoBepsieMbie 3JIEMEHTHI COJIEPIKAHUS
MEXAHUWYECKUE SBJIEHUA
Mexanuueckoe — JIBWKEHHE.  MarepuanbHas — TOYKa.
8.1 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHHUS
8.3 PaBHOMEpHOE NpSIMOJTMHEWHOE IBHKEHUE
HepaBHomepHoe npsimonuHeiiHoe aBrkeHue. CpenHss u
8.4 MTHOBEHHAass CKOPOCTh Tella TpH HEPaBHOMEPHOM
JIBYKCHUUT
Yckopenue. PaBHOycKOpeHHOE OpSMOJIMHEHHOE
8.5 JIBW)KECHUE
8.6 CBoboanoe nagenue. OnbITo [ amunes
PaBHOMepHOE nBuxkeHHE 1O OKpyxkHOCTU. Ilepuom u
8.7 yactota oOpamieHusi. JIuHeliHas MU yrioBasi CKOPOCTH.
LleHTpOCcTpeMuUTENEHOE YCKOPEHUE
8.8 [TepBerii 3akon HproTOHA
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3axkoH HptoToHa
8.11 [TpuHIKI CyTIepIIO3ULIUH CHIT
3 8.12 Cuna ynpyroctu. 3akoH ['yka
Cuna TpeHUs: cuia TPEHHS CKOJNBXEHHS, CHJIa TPEHUS
8.13 TIOKOS, IPYTHE BUJIBI TPEHUS
Cuma TSOKECTH W 3aKOH BCEMHUPHOTO  TSTOTEHHUSL.
8.14 YckopeHue cBOOOAHOTO MaACHUS
JBuxenue ninanet Bokpyr Connua. [lepBas kocMuyeckas
8.15 ckopocTh. HeBecoMocCThb U meperpy3ku
PaBHOBecue MarepuaabHON TOYKU. AOCONIOTHO TBEPIOE
8.16 Teno
8.17 PaBHoBecue TBEpAOrO Tema ¢ 3aKPEIUIEHHOM  OCHIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsokecTn
8.18 Nmnynec tena. U3menenne ummnyisca. IMIysbe cuiisl
8.19 3aK0H COXpaHCHHS HMITYJIhCA
8.20 PeakTuBHOE OBIKEHNE
8.21 Mexannueckas paboTa U MOIITHOCTD
Pabora cwi TshkecTH, ynpyroctd, TpeHus. CBsI3b SJHEPTHH
8.22 1 paboTHI
[TorennuansHast ~ SHEprWsl  Tela,  IMOJHATOTO  HaJ
8.23 MOBEPXHOCTHIO 3eMJITU
8.24 [ToTennuanpHas YHEPTUS CKATOU TIPYKUHBI




8.25

Kunernueckas »sHeprus. Teopema 0 KHHETUYECKOH
SHEPruu

8.26

3aKOH COXpaHEHUs MEXaHUYECKOM SHEPIUU

8.27

[IpakTuueckue pabOTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHUS OpycKa WK
JIBUKEHMSI  IIapuKa [0  HAKJIOHHOW  IJIOCKOCTH.
OnpenenieHne yCKOpeHUs Tejla MPU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHM IIpU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM NpPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HA4aJbHOW CKOPOCTHU IMMYTH OTHOCSTCS KaK
PA1 HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHUSI OT
CUJIBI HOPMAaJIbHOTO JIABJICHUSI. Onpenenenue
kodpdunmeHTa TpeHUs CcKoibxkeHus. OrnpeneicHue
KECTKOCTHU MPYKUHBI. Onpeienenne paboThl CUIIbl TPEHUS
IIpY PaBHOMEPHOM JBM)KEHHUU Te€ja MO TOPU30HTAIBLHOM
noBepxHocTU. OnpeneneHue padboThl CUITbI YIIPYTOCTHU NPU
noabEME Tpy3a C HCIOJIB30BAHUEM HENOABMKHOIO U
MOJIBHKHOTO OJIOKOB

8.28

®dusznyeckue SBICHUSA B npupoac: MpUJIMBbI U OTJIIHUBEI,
JABMOKCHHUEC IIJIAHCT ConHeuHOI CUCTCMbI, PCAKTUBHOC
ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

TexHuyeckne  yCTpOMCTBA: CIIMAOMETP,  JATUYUKH
MOJIOKEHUS, PACCTOSHUSA U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEBAHUWA 1 BOJIHBI

KonebartenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH

91 KOJIeOaHUM: TIEPHO/I, HaCTOTa, aMIUTUTY/a
MaremaTnueckuii 51 MIPY>KUHHBIN MasTHUKHU.
9.2 [IpeBpatieHre SHEPrun Npu KoJaeOaTeIbHOM IBIKEHUH
3aryxatomme KojebaHus. BbIHYyXIeHHbIE KoJeOaHwUs.
9.3 Pe3onanc
Mexannuyeckue BoJHBL. CBONCTBA MEXaHWYECKUX BOJIH.
9.4 IIpononpHble M TomepedHblEe BOJHBIL. J[IMHA BOJHBI U
CKOpOCTh €€ pacrnpocTpaHeHHs. MexaHu4YeCcKHe BOJIHBI B
TBEP/IOM TeJie, CEHCMUYECKUE BOITHBI
9.5 3ByK. I'poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wnubpa3Byk U yinbTpa3ByK
[IpakTuueckue paboThI:
Onpenenenue  4acToThl M IepHoAa  KojeOaHHi
MaTeMaTHYeCKOro MasiTHUKA.
97 Onpenenenve  4acToTbl M INepHoAa  KojeOaHHi

MPYKUHHOT'O MAsITHUKA
HccnenoBanue  3aBUCMMOCTH — Tepuoja  KoJjeOaHHi
MIOABCIIEHHOTO K HUTH TIpy3a OT [UIMHBI HUTH.
HccnenoBanne  3aBUCMMOCTH  Tlepuoja  KoseOaHui




MPYXKUHHOTO MasTHHKa OT Maccel rpy3a. [IpoBepka
HE3aBHUCUMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U >KECTKOCTH
npyXuHsl. I3mepenue yckopeHust cBOOOIHOTO MaeHUsS

9.8

dusnueckre SBICHUS B IMPUPOJEC: BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHUCMUYECKHE BOJIHBI,
IIyHaMH, X0

9.9

TexHHUecKkue  YCTPOMCTBA:  3XOJOT, HCIOJIb30BaHUE
yIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IIOJIE 11 SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DNEKTPOMarHUTHOE I0JI€. DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2

[ITkana 3MeKTPOMAarHUTHBIX BOJH

10.3

DJIeKTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.
BosHoOBBIE CBOMCTBA CBETA

10.4

[IpakTuueckue paboThI:
W3y4yeHne cBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C TIOMOIIBIO
MOOMIIBHOTO TenedoHa

10.5

Ousnyeckue SABJICHUS B TpUPOAC:  OHOJIOTHYECKOe
neiicTBre BUMIMOTO, yABTPahUOIETOBOTO u
PEHTTEHOBCKOTO U3ITyYSHHIA

10.6

Texuuueckue YCTpOﬁCTBaI HCIIOJIB30BAaHUC
SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBas mozenb cBeta. MlcTouHUKH cBeTa

11.2

[IpssMonMHENHOE pacIpOCTPAaHEHNE CBETA

11.3

Ortpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpaKeHUs
CcBeTa

11.4

ITpenomnienue cBeta. 3akoH npenomieHus ceera. [loaHoe
BHYTPEHHEE OTPAXKECHHUE CBETA

11.5

JInnza. Xox siydeit B TMH3E

11.6

Onrtuueckast cucrema (oToanmapara, MUKPOCKOINA M
TeJecKoma

11.7

I'ma3 kak onTuyeckas cucreMa. biusopykocTe U
JAIbHO30PKOCTh

11.8

Pasnoxxenue Gernoro ceeta B cnektp. OmnbiTel HploTOHA.
Clio)keHne CneKTpalIbHBIX HBETOB. Jlucnepcus cBera

11.9

[IpakTuyeckue paboThI:

HccnenoBaHue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO
Jy4a OT yIJIa MaJcHHUSL.

N3yuenne xapakTepuCTHK H300pakeHUs TMpeaMeTa B
IJIOCKOM 3€pKalie.

HccnenoBanue  3aBUCUMOCTH  yria  NPEJIOMJICHHS
CBETOBOI'O Jy4ya OT yrja MaJeHus Ha TPaHULE «BO3IyX —
CTEKJIO».

[Tony4yenne wu300paKeHUH € TIOMOIIBIO CcOOMparOLIEH
JIMH3BI.




Onpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYCCKOM
CHWJIBI COOMPATOIIEH JTNH3HI.

OMnBITHI IO Pa3IOKEHHUIO OETIOTO CBETA B CIICKTP.
OmBITBH 10 BOCHPHSITHIO IBETA MPEAMETOB TPH UX
HaOJII0JICHUU Yepe3 IIBETOBbIC (PUIBTPHI

du3nueckue SBICHHUSI B nprupoac: 3aTMCHHA COJIHLIa u

11.10 JlyHbl, IBETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe (IIBET
HeOa, pedpakius, paayra, MUPaxK)
TexHu4ecKne yCTpOCTBa: OYKH, IEPUCKOT, (hoToanmapar,
111 ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
5 Onwitel Pesepdopna u mmanerapHas MoOAENs aroma.
121 Mogaens aroma bopa
Hcnyckanne u morjoiieHue cBera aroMoMm. KBaHTHI.
122 JIunenyaTele CIIEKTPHI
12.3 PaguoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3TydeHHS
Crpoenue atomHoro siapa. HykinoHnHast Mojienb aTOMHOTO
124 sapa. M3oTonsl
PannoaktuBubeie npeBpamenus. Ilepuon mnonypacnana
12.5 aTOMHBIX sJ1ep
5 Snepuble peakuuu. 3aKOHbBI COXPAHEHHUS 3apsIOBOIO U
12.6 MacCOBOI'0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX sA1ep. CBsI3b Macchl U SHEPTUU
Peakuuu cuHTe3a u neneHus saep. MICTOYHUKM 3HEpruu
12 12.8 ConHua u 38€311
Slnepnas  oHepretuka.  [leficTBHE  pagMOAaKTUBHBIX
12.9 W3Jy4YECHHUH Ha KUBBIC OPTaHU3MBbI
[IpakTuueckue paboOThI:
HabGmronenne CIUIOMIHBIX W JIMHEHYAThIX  CIEKTPOB
1210 W3JTyYEHUSI.
UccnenoBanue TpeKOB: U3BMEPEHUE SHEPTUN YACTHUIIBI 110
TOPMO3HOMY IyTH (110 (poTOrpadusiM).
N3mepenne pagnoakTuBHOTO (hoHA
@u3nyecKue SABJICHHS B  IPUPOJAE: E€CTECTBEHHBIN
pPaanoOaKTUBHBINA (OH, KOCMUYECKHE JTyYH, PAAHOAKTHUBHOE
1211 U3IIy4eHUe MPUPOJTHBIX MHHEPAJIOB, JIEACTBUE
paarOaKTUBHBIX M3JTYYEHHU HA OPraHU3M YeJI0BEKa
1212 TexHunueckne YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ A03UMCETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJLHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGoBaHNS K IPeIMETHBIM pe3ybTaTaM 0a30B0ro
MPOBEPSIEMOro |YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
TpeGoBaHUsi | OCHOBHOIO 00u1ero o6pasoBanusi Ha ocHose PI'OC

[Nonumanue ponu GU3UKU B HAYYHOH KapTHHE MUPA; CPOPMUPOBAHHOCTD
0a30BbIX NPEACTABICHUNH O 3aKOHOMEPHOM CBS3M M IO3HABAEMOCTH
SABIICHUA TPUPOABI, O POJM OKCIEpUMEHTa B  (QU3HKE, O
cucreMooOpasymoueil ponu (U3UKH B Pa3BUTUU €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHA, 00 YBOJIOINH (PU3NUECKUX 3HAHUN U X POJIH B
LIEJIOCTHOM €CTeCTBEHHOHAYYHOI KapTHHE MHUpPa, O BKJIa/le POCCUICKUX U
3apyOexHbIX Y4YEHBIX-(QU3UKOB B PAa3BUTHUE HAayKHU, OOBSCHEHUE
IIPOLIECCOB OKPYKAIOLIET0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs 0 BUJAX MaTepuH (BELIECTBO U I0JIE), O JBMXKEHUH KakK crioco0e
CYLIECTBOBAHMSI MaT€pUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUM CTPOEHUS
BEIIECTBA, O (PM3NYECKOM CYIIHOCTHU SIBJICHUN NPUPOABI (MEXAHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE pa3Inyarh
SIBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOe  (u3Mueckoe  sBJIEHUE;  yMEHHUE
pacrio3HaBaTh IPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBJICHUH B
OKpY’KaloIlleM MUPE, BBIJIENSS UX CYLIIECTBEHHbIE CBOWCTBA (TIPU3HAKK)

BJ'IaILCHI/Ie OCHOBaMH ITOHSTHIHOTO arrapara 1 CMKMBOJIMYCCKOTO A3bIKa
(1)I/IBI/IKI/I N HCIIOJB30BAHUEC HX JIA PCHICHUSA y‘IC6HI)IX 3aaa4; YMCHHUC
XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/I3I/ILIGCKI/IC SABJICHUA W TIPOLECCHI,
HCIIOJIB3YA (1)YHI[aMCHTaJ'IBHBI€ N OMIIMPUYICCKHEC 3aKOHBI

YMeHue onuchIBaTh U3y4eHHBIE CBOWCTBA TeN U (U3MUYECKUE SBIICHHUS,
WCTIONB3YS HU3UUYECKUE BETUIMHBI

Bnanenne ocHOBaMHM METOJOB HAy4yHOTO TIIO3HAaHUS C  Yy4€TOM
coOnrofieHUsI TpaBWJl O€30MacHOr0 Tpyna: HaOIofeHHe (DU3HUECKUX
SIBJICHUM:

YMEHHUE CaMOCTOSITETIHHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M3
JaHHOTO Habopa 00OPYOBaHUS MO MHCTPYKIMH, OMIMCHIBATH X0 OIbITA
Y 3aIHCHIBATh €r0 Pe3yJbTaThl, (OPMYyITUPOBATh BEIBOIBI;

MIPOBE/ICHUE TMPSMBIX U KOCBEHHBIX M3MEPEHUN (PU3MUECKUX BEIUYHH:
YMEHHE IUIAHUPOBATh  HM3MEpPEHHs, CaMOCTOSATEIbHO  COOHMpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY 110 MHCTPYKIMH, BBIYUCIATH 3HAYCHHE
BEIMYMHBl M AaHAJIM3MPOBATH TOJNYYCHHBIE pPE3yabTaThl C YUETOM
3aJJaHHOH MOTPELTHOCTH Pe3yIbTaTOB U3MEPEHUH;

MPOBEJICHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  WCCIICTOBAHMIA;
CaMOCTOSITENIBHO ~ cOOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTaHOBKY U
MPOBOJIUTH MCCIIEIOBAHNE MO0 MHCTPYKIUH, MPEICTABIATH MOJTYYCHHBIC
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUAE Tabaul U TpaduKos,
VUUTBIBaTh  TMOTPENIHOCTH, JeJaTh BBIBOABI IO  pe3ylbTaTaMm
UCCIIeTOBAHUS

[Tonnmanue XapaKTEPHBIX CBOMCTB (bu3rgecknx Mozelen
(MaTepuanibHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJEIH CTPOCHUS




ra3oB, JKUAKOCTEH W TBEPHBIX TeJ, IUIAHETapHAas MOJENb aTroMa,
HYKJIOHHAsi MOJIEIb aTOMHOIO SIApa) M YMEHHE NPUMEHSTh WX IS
00BsICHEHUS (PU3UYECKUX MPOIECCOB

YMeHnue o0bSACHATh PU3NUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil MpPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABISATH HPUYHMHHO-CJICJICTBCHHBIE CBSI3U U CTPOUTH
0OBSCHEHHE C ONOPON Ha M3y4YEHHBIC CBONCTBA (PU3NYECKUX SBIICHUH,
¢du3nvecKkre 3aK0HbI, 3AKOHOMEPHOCTH U MOJEITH

YMmenue pemarth pacuy€THele 3amaud (Ha 0Oase 2 — 3 ypaBHEHHIA),
UCTOJB3Ys 3aKOHBI U (JOPMYJIbI, CBS3bIBAIOIINE (DU3HUECKUE BEIUYHHBI,
B YAaCTHOCTH, 3allMCHIBaTh KpaTKOe YCIOBHE 3aJa4H, BBIIBIATH
HE/IOCTAIOIE JaHHbIe, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE
s e€ pelIeHUs, WCIIOJIb30BaTh CIIPAaBOYHBIC JaHHbBIC, MPOBOAUTH
pacu€Tbl W OLEHHWBATH PEATUCTHYHOCTH TIOJYYEHHOTO 3HAYCHUS
(U3MUECKOI BEIMUMHBI; YMEHHE OTPENENIATh PAa3MEPHOCTh (DPU3UUECKON
BEJIMYHMHBI, TOJIYYCHHOH MPH PEIICHUH 33]a91

YMeHHE  XapaKTepu3oBaTb  NPUHLUIBL  ACHCTBUA  TEXHHUYECKHUX
YCTPOHCTB, B TOM 4YHUCIE OBITOBBIX NPHUOOPOB, M MPOMBIILICHHBIX
TEXHOJIOTMYECKUX IIPOLECCOB 10 UX OINHCAHUIO, UCIOJIb3Ys 3HAHUA O
CBOWCTBaX (PM3MYECKUX SBICHUH W HEOOXOAWMBIE (PHU3UUECKUE
3aKOHOMEPHOCTH

10

YMeHUEe UCIT0JIb30BaTh 3HAHUS O PU3UICCKUX SBICHHUSIX B IIOBCEIHCBHON
JKU3HM U1l 0OeCTieueHHsI 0€301acCHOCTH MpU OOpalieHHH ¢ OBITOBBIMHU
mpuOOpaMH U TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHCHUS 3JI0POBbS U
COOIOICHUSI HOPM 9KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpeae;
MMOHMMAaHUE HEOOXOIUMOCTH TPUMECHCHHS JOCTHIKCHUH (QHU3UKA U
TEXHOJIOTHH JIJIsl pallMOHAIBHOTO MIPUPOAONOIB30BAHUS

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs M TpPEACTaBICHUs HHMOpMaIK
(U3MYEeCKOro CcoJep’KaHWsl C HUCIOJb30BAaHUEM HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMI; yYMEHHUE OIIEHMBAaTh JOCTOBEPHOCTH
MOJy4YeHHOM uHpOpMallMd Ha OCHOBE HMEIOLMXCA 3HAHUH H
JIOTIOJTHUTEIbHBIX HICTOYHUKOB; YMEHHUE UCTOIb30BaTh IPU BHIIIOJHEHUH
y4eOHBIX 3aJlaHMil Hay4HO-TIOMYJSIPHYIO JIMTEpaTypy (PHU3UUECKOro
COJiep’KaHus, CIIpaBOYHbIE Marepuaibl, pecypcbl cetu HHTepHerT;
BJIaJieHHe 0a30BbIMU HaBbIKaMU MTpeoOpa3zoBaHus HH(POPMAIIUK U3 OJJHON
3HAKOBOW CHCTEMBl B JIpyI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMaLUU U3
HECKOJIbKUX UCTOYHHUKOB




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D

11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 MEXAHWYECKUE ABJIEHUW
11 Mexanuueckoe JBHKeHUE. MarepuanpHas Touka. (Cucrema  oTcyéra.
"~ | OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKEHME. Cpennsis ckopocTs. Popmyna 1ms
1.2 | Berumcnenus cpeaueit ckopoctu: v = S/t
PaBHOMEpPHOE NPSMOIIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPAMHATHI TeJla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUS:
13 X)) =x,+vt
I'paguky 3aBUCUMOCTH OT BpPEMEHM MJIs MPOEKUUH CKOPOCTHU, MPOCKIUH
IepeMeNIeHUs, IIyTH, KOOPANHATHI IPX PABHOMEPHOM MPSIMOJIMHEWHOM JBUKCHUH
3aBUCHUMOCTh KOOPJMHATBHl Tejla OT BPEMEHHU B CIlydyae pPaBHOYCKOPEHHOI'O
IIPSIMOJIMHENHOTO JBUKCHHUS:
2
-Sx':r} =1'.|;|: *f_ax * £y
<
@opMynsl I NPOEKIUM IEPEMEIICHUS, MPOCKIUHA CKOPOCTH M IPOEKIUHU
YCKOPEHHMS IIPU PaBHOYCKOPEHHOM NPSAMOJIUHENHOM JIBUKCHUU:
2
14 5. () =y, -t+a, EX
U_\'('f) =Up, T4, 1,
a.(r)=canst,
UI.TL - UIIL zzarsx
I'padukm 3aBUCMMOCTH OT BpEMEHU MJIi NPOEKLUHUU YCKOPEHMsI, MPOEKIHU
CKOPOCTH, IIPOCKLUHU IEpEMELICHUSA, KOOPAMHATHI IIPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JIBM)KCHUH
CBobonHoe nanenue. @opmysbl, OMUCHIBAIONINE CBOOOIHOE MajJieHHE Tela IO
15 BEPTHUKAIH (IBUKEHHE TeJla BHU3 WJIM BBEPX OTHOCHUTENIbHO OBEPXHOCTH 3€MJIH).
| I'papukn 3aBUCUMOCTH OT BpEeMEHH ISl IPOEKLIUHN YCKOPEHUsI, MPOEKIINU CKOPOCTH
1 KOOPAMHATHI MPU CBOOOIHOM Ma/IeHUH TeJla M0 BEPTUKAIN
CKOpOCTh PaBHOMEPHOI'O JBHKEHHs Tela IO OKpyxkHocTH. Hampasienwne
CKOPOCTH.
dopmyna s BBIYHMCICHHUS] CKOPOCTH 4Yepe3 paguyc OKPYKHOCTH U MEPHOJ
oOpaIeHus:
1.6
U= 2R
T
[lenTpocTpemuTenpsHoe  yckopeHue. HampasineHne LEHTPOCTPEMHTENBHOTO
yckopeHus. @opmyra sl BBIYUCICHUS YCKOPEHUS:




®dopmyna, cBSI3bIBaIONIAsl IEPUOJI U YACTOTY OOpaIlieHHs:

vt
T

1.7

Macca. ITnotHocTh BewecTBa. @opMysia aJIst BEIYHUCICHUS ILIOTHOCTH:
_m
V

1.8

Cuma — BCKTOpHad (1)I/I3I/ILICCKa$I BeanunHa. ClnoskeHue Cuil

1.9

SBnenune unepuuu. [lepoiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m.d

CoHarnpaBieHHOCTh BEKTOPa YCKOPEHUS TeJla M BEKTOpa CUJIbI, JCHCTBYIOMIEH
Ha TeJo

111

B3aumoneiictue ten. Tperuii 3akoH HeroToHa:

Fy y=-F_,

112

TpeHI/IG IMOKOs U TPCHUC CKOJILXKCHUSA. d)opMyJIa JJI1 BBIYUCIICHHA MOYJISA CHJIbL
TPCHUA CKOJIbKCHUA:

FTP:M-N

1.13

Hedopmarus Tena. Yopyrue u Heymnpyrue aedopmanuu. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

m, -m,
F=g. .1 2

R:
Cuna TsixecTH. Y CKOpeHHe CBOOOTHOTO Ta/ICHUS.
®dopmyra AJid BBIYUCIIEHUS CUITBI TSKECTH BOJIM3M MOBEpXHOCTH 3eMin: F =mg.
JIBumxenue mianet Bokpyr ConHua. IlepBas kocMudeckast CKOpOCTb.
HesecomocTs u nieperpysku

1.15

Nmmynse Tena — BeKTOpHas puznyueckas BeIMIHHa.
=mi

Nmnynbe cuctemsl Ten. M3menenne nmnyibca. IMmynbe crmbl

1.16

3akoH COXpPAaHCHUS UMITYJIbCA JJIA SaMKHYTOI\/’I CHUCTCMBI TCII:
p=nyUy +im, U, =const

PeaxTnBHOE IBIMKEHIE

1.17

Mexanunueckas pabota. @opmyiia 171l BHIYUCIEHUS paOOThl CUJIBL:

A=Fscosu

Mexannueckass MOIIIHOCTD:




n=4
r

Kunernueckas u noreHuuanpHas sHeprus. @opMyiia i1 BBIYMCICHHS
KUHETUYECKON DHEPIUU:

HE)E
E, =——
1.18 2 .
Teopema o0 kuHeTH4eckoi dHeprun. Popmyra Uit BBIYUCICHUS
MMOTEHIMAIbHON SHEPIUH TeJla, OJAHIATOrO
Haj 3eMIEn:
E,=mgh
Mexannyeckas SHeprus:
E=E;+E p
1.19 .
3aKOH COXpAaHEHMSI MEXaHUUYECKOU 3Heprun. Gopmyiia i 3aKoHa COXPaHEHUS
MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MexaHMUECKON SHEPTUU IPU HAJIMYUU CUJIbI TPEHHUSL.
[IpocTeie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. MomenT cuibl: M - FI.
VYcioBre paBHOBECHS pblyara:
M+M, +..=0
1.20 1 2
[TonBwxHbIN 1 HemoABMXHBIN O10ku. KITJ] mpocThIx MeXaHU3MOB,
n= Aﬂmes.ﬂaa
A‘S&I‘IH‘IBEEHH
JlaBiieHne TBEPAOTO TeNa.
®opmyia 1 BBIYUCIIEHUS AABJIEHUS TBEPIOTO Tena:
p- F
5
121 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocTaTnyeckoe 1aBJIeHUE BHYTPH KHJIKOCTH.
dopmyia Ui BEIUNCICHMSI JaBICHNS BHYTPH KUAKOCTH:
P=P+Pu,
1.22 3akown [lackans. 'mapaBaundeckuii mpecc
3akoH Apxumena. dopmyna [Uisl ONpENENEHMs] BBITAIKUBAIOLIEH CHIIBI,
JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23 -
Fape =PEV
VYcnosue miaBanus Tena. [lnaBanne cyJj0B U BO3AyXOIIaBaHUE
Mexanuueckue KoyebaHus. AMIUIMTYAA, IMEPUOA M YacToTa KoJieOaHH.
194 ®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPUOJI KOJIeOaHU:




1.25

MaremaTuueckuii M TPYKUHHBIA MadaTHUKHU. [IpeBpanienue sHepruu mpu
KOJIeOaTeIbHOM JIBUIKEHUU

1.26

3aryxatomue konebanus. Beinyxaennblie konebanus. Pesonanc

1.27

MexaHndecKre BOJHEI. HpOI[OJ'IBHBIe " IOIICPECYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI 1
CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

L=v-T

1.28

3ByK. ' pOMKOCTH M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'PAaHUIIE
nByX cpell. MH(dpa3ByK U yabTpa3ByK

1.29

Ilpakmuyeckue pabomvi

W3mepenune cpenHed IUIOTHOCTH BEILECTBA; ApXMMEIOBOM CHIIBI; JKECTKOCTH
IPYXUHBL, KO3()(UIMEHTAa TPEeHUs CKOJIbKEHHs; paOOThl CHUJIbI TPEHUS, CHIIBI
YOPYTOCTH; CpeIHEH CKOpPOCTH JBM)KEHHUS OpyckKa IO HAaKJIOHHOW IUIOCKOCTH;
YCKOpEHUs OpycKa MpH JIBUKEHUHU 10 HAKJIOHHOW IUIOCKOCTH; YaCTOThI U IepuoJia
KojeOaHUi MaTeMaTUYeCKOro MasTHHMKA; YacTOThl M Iepuoja KoJjebaHui
IPY>KUHHOTO MasTHUKA; MOMEHTA CHJIbI, JIEHCTBYIOLIETr0 Ha pblyar; paboThl CHIIBI
YIIPYTOCTH TIPH TOAbEME Ipy3a ¢ MOMOIIBIO HETIOABIKHOTO OJ0Ka; pabOThI CHITBI
YIPYTOCTH MPH MOABEME I'Py3a € MOMOLIbIO MOJABUXKHOTO 0JIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMENOBOM CHIIbI OT 00bEMa MOIrpyKEHHOU
YaCTH TeJla U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI OT
MAaccChl TeJIa; CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAJIBHOT'O IaBJIEHUS U OT poja
MIOBEPXHOCTU; CHJIbl YIPYTOCTH, BO3HMKAWOLICH B NpPYKUHE, OT CTEHEHH
nedopmaluu MpyKUHBI, YCKOpPEHUs OpycKa OT yrila HakJIOHa HAmpaBIISIONICH;
nepuosia (4acToThl) KOJIEOAHWH HUTSIHOIO MasTHUKA OT JJUHBI HUTH; NEpPHOAA
KoJeOaHuN MPYXKUHHOTO MasTHHKA OT MAacChl Ipy3a U JKECTKOCTH NPY>KUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH MEPHOAA KOJIeOaHU HUTSHOTO MasiTHUKA OT MacChl
rpy3a. [IpoBepka ycioBus paBHOBECHUS pblyara

1.30

Qusuueckue A61eHUs 6 Npupooe: TIPUMEPHl JIBKEHUS C Pa3InYHBIMU
CKOPOCTSIMHM B JKMBOM U HEXUBOW NMPHUPOJAE, NEHCTBUE CUJIbI TPEHUSI B MIPUPOLIE U
TEXHUKE, PUIUBBI U OTJIUBHI, IBIKEeHHUE TuIaHeT COTHEUHOM CUCTEMBI, PEaKTHBHOE
JIBUKEHHE JKUBBIX OPTaHU3MOB, pbIUard B Telle YellOBeKa, BIUsIHIE aTMOC(HEPHOTO
JIABJICHUS HA KUBOW OpraHU3M, IIJIaBaHUE PHIO, BOCIIPUSATHE 3BYKOB JKUBOTHBIMHU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAMH, 3XO

131

Texnuueckue ycmpoticmea: CIUAIOMETP, AATUUKHU IOJOXKEHUS, PACCTOSHUSA U
YCKOPEHHS, AUHAMOMETp, TMOJIIUIHUKHA, PpAKEThl, pblYar, TMOJBUKHBIA U
HCHOHBI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTBh, IMPOCTBIC MCXAaHHU3MbI B 6I>ITy,
COOOIIAIOIITUECST COCY/IbI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TMOPIIHEBOM HACOC, apEOMETP, HXOJOT,
MCIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

TEIUVIOBBIE ABJIEHWA

2.1

OCHOBHBIE  TIOJIOKEHHSI MOJIEKYJISIPHO-KHUHETHUECKOH TEOpUU  CTPOCHHUS
BemecTBa. Mojienu TBEPIOTO, KUIKOTO W T'a3000pa3HOTO COCTOSIHHI BEIIECTBA.
Kpucrannuueckue u amopgHbIe Tena

2.2

JIBmkenue wyactun BemectBa. CBSA3b CKOPOCTH JBM)KEHUS YacTHIl C
Temneparypoil. bBpoyHoBckoe nBuxenue, 1updy3us

2.3

CmaunBaHUE U KalmWJIIAPHBIC ABJICHUA

2.4

TennoBoe paciiipCHUC U CXKATUC

2.5

TennoBoe paBHOBECHE




Buytpennsis sneprus. Pabora u Temnonepenaya Kak crocoObl M3MEHEHHS

2.6 o
BHYTpPEHHEHN 3HEPIUU
2.7 Bunel Teruionepenaun: TEIIONPOBOAHOCTb, KOHBEKIINS, U3TyYEHUE
HarpeBanne u oxnaxaenue Tten. KommyectBo — Temorel. Y enbHast
TEIUIOEMKOCTb:
2.8
O=cm(t,—1)
3aKOH COXpaHEHMsI SHEPruU B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIIOBOTO
0 g | Oamanca:
Q+0, +..=0
Hcnapenne u koHaeHcauus. V3MeHeHne BHYTpEHHEH SHEpPruMM B IHpoLecce
910 | HCUAPEHNA M KOHICHCALMH. Kunenne xuakoctu. VYjenbHas  Temiora
' napoo6OpazoBanus: L = Q/m
211 BnaxxnocTs Bo3ayxa
[InaBnenne wu Kpucramzauusg. V3MeHeHHe BHYTPEHHEH »HHEpruu IpHu
IUIaBJIEHUU U KPUCTAJUIM3ALMU. Y IeJIbHAS TEIUIOTA IIJIaBJICHUS:
212 Q
m
213 BHyTpeHHsIs 5Heprys cCropaHus TOIUIMBA. Y A€TIbHAsI TEIIOTa CTOPAHMsI TOILIMBA:
1 q=Q/m
2.14 [Tpunuuns! paboTs! TeroBelx aBurareneit. KI1JI reroBoro nsuraresns
Ipaxmuueckue pabomoi
N3mepenue yaenpbHON TEMIO0EMKOCTH METAUIMYECKOTO LUINHAPA; KOJINYECTBA
TEIUIOTHI, MOJTY4YE€HHOI0 BOJAOH KOMHATHOW TeMIepaTypbl (PMKCHPOBAHHON Macchl,
B KOTOpPYIO OIYIIEH HarpeThli LWIMHIAP; KOJHWYECTBA TEIJIOTHI, OTAAHHOTO
2.15 | HarpeThIM LIMJIMHAPOM, TOCJIE OMYCKAaHUS €ro B BOJY KOMHAaTHOW TeMIIeparyphl;
OTHOCHUTENIbHOM BIAXXHOCTH BO3]lyXa; YJECJIbHON TEMJIOTHl IUIABJIECHUS JIbJA.
HccnenoBanne H3MEHEHMsI TEMIEPATypbl BOABI IPU PA3JINYHBIX YCIIOBUSX;
SIBJIGHUSI TEIJIOOOMEHA MpU CMENIMBAaHUM XOJOJHOW M TOpsiued BOJBI; Mpoliecca
UCTIapEHUS
Quzuueckue sA61eHUs 68 Npupooe: TIOBEPXHOCTHOE HATSHKEHHE M KalWJUISpHbIE
2.16 | ABJeHUS B TPUPOJE, KPUCTAIUIBI B Mpupoie, usiydeHue CoyHIA, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KanwIISpbl, IPUMEPBI UCIIOIb30BAHNS KPUCTAILIIOB,
517 KHUJKOCTHBI TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
: JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, IBUTATeNlb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnexTpuszanus Tei. /[Ba Buaa 3JIEKTpUUIECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH KyroHa
3.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsaaa
34 Onexkrpuueckoe none. HanpsoxkéHHocTh snexkTpudeckoro mnois. [IpuHinun
" | cyneprio3ulnu 3JIEKTPUUECKHX oJiel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn snexkrpruueckux 3apsaoB. [[eHCTBHE SIEKTPUYECKOrO IOJIA Ha

anekTpudeckue 3apsiabl. [[pOBOJHUKN U TUANEKTPUKH




3.6

[TocTosHHBIN 51eKTpUYECKUi TOK. JIeHCTBUS eKTpruuecKkoro Toka. Cusa Toka.
Hampsoxenue.

I =q/t,U=Aq

3.7

9JI€KTpI/I‘l€CKOC COIIPOTUBJICHUC. yI[e.]'IBHOC OJICKTPHUYECKOE COIIPOTHUBIICHUEC!

R =pl/S

3.8

3akon OMa 151 yaacTka saekTpudeckoit nemu: | = U/R

3.9

HOCJ’IGI[OBEITCJ'IBHOC COCAMHCHNEC IIPOBOJHUKOB:

I, =I,. U=U,+U,. R=R +R,
Hapanneﬂbﬂoe COCAUHCHHUC NPOBOJHUKOB paBHOT'O COIPOTUBJICHUA:

U=U;I=1+I;R=22.
- - 2

Fl

CMelranHbIe COCOAMHCHUA ITPOBOAHUKOB

3.10

PaboTa u MmoutHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akoH Jxoyns — Jlenna:

O=I"-R-t

3.12

OneiT OpcTtena. MarHuTHOE 1OJ€ MPSAMOro MPOBOJHUKA C TOKOM. JIMHMU
MarHMTHON MHIYKLIUU

3.13

MarautHoe T1I0JIE TIOCTOSHHOTO MAarHuTa. B3auMoIencTBHE ITOCTOSHHBIX
MarHuTOB

3.14

Z[eﬁCTBHe MAaramMTHOTI'O I10JIA1 Ha IPOBOJHUK C TOKOM

3.15

OneiTel @apages. SABienue anekTpomaraHuTHOM nHAYKIKHU. [Ipasuio Jlenna

3.16

Ipaxmuueckue pabomoi

W3mepeHne  3IEKTPUYECKOTO  CONPOTUBIIEHHUS  PE3UCTOPAa;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHHKE
(pe3ucTopsbl, JaMIIOYKa), OT HAMPSHKEHUs] Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH
CONMPOTHUBIIEHUS OT JJWHBI MPOBOAHHUKA, IJIOLIAAU €r0 MOMNEPEYHOTO CEYEHHS U
YAETBHOTO COPOTUBIICHHUSL.

[IpoBepka mpaBuia sl 3JIEKTPUUECKOTO HAMPSIKEHUS MPU MOCIEA0BATEIIbHOM
COCIMHCHUHN TPOBOJHHUKOB; TIpaBWIa JUIsl CHUJIBI JJIEKTPUYECKOTO TOKa TMpH
MapajuIeIbHOM COSMHEHUU TPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qusuueckue AeneHUs 6 npupooe: SIEKTPUYECKUE SIBIEHHS B aTrMocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE Moiyie 3emiid, Aped( MOJI0COB,
POJIb MAarHUTHOTO TOJIS JUISl )KU3HU Ha 3eMJIE, TTOJIIPHOE CUSHUE

3.18

Texnuueckue ycmpoticmeéa: DIEKTPOCKOI, aMIIEpPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOW  DHEPrHH,  AJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
HarpeBaTelIbHbIe JIEKTPONPUOOPHI (IPUMEPHI), AEKTPHUUECKUE MTPEAOXPAHUTEIH,
AJNEKTPOMArHuT, JIEKTPOJABUTATEIb MOCTOSIHHOTO TOKa, F€HEpaTOp MOCTOSIHHOTO
TOKa

3.19

3JIGKTpOMaFHI/ITHLIC poiHEel. [IIkana OJICKTPOMArHMuTHBIX BOJIH

3.20

JlydueBas mozenb cBeta. [IpsaMonnHerHOe paclpoCTpaHEHHE CBETA

3.21

3akoH oTpaxkeHus cBerta. [limockoe 3epkaino




3.22

IIpenomiieHne cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Jlucniepcus cBeta
JIunza. Xop nyyeit B iuH3e. POKYCHOE pacCTOAHUE JIMH3BL. ONTHYECKas cuia
3.24 ‘D=
munsel: D = 1/F
3.25 I'na3 xak onTryeckas cuctema. Onrudeckue mprudopsI

Ipaxmuueckue pabomoi

W3mepenne onTudeckoil cuibl cOOMparoiel JHH3bI; (POKYCHOTO PAacCTOSHUS
coOuparolei JIMH3bI (110 CBOMCTBY PaBEeHCTBA Pa3MEPOB MIpeIMeTa U H300paskeHus,
KOrJa IpeIMeT pacIojio’keH B JBOWHOM (DOKyce), TOKas3aTeist MpeIoMIICHHUs

3.26 | crekia.

HccnenoBanme  CBOWCTBA  HM300paKEHHS, IOJYYEHHOTO C  MOMOIIBIO
coOuparolen JTUH3bI; U3MEHEHUsI (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBHCUMOCTH yTJIa MPEIOMIICHHUS CBETOBOTO Jiyya OT YIJla MaJCHUS Ha TPaHUIE
«BO3JyX — CTEKIJIO»

Qusuueckue saeneHus 6 npupooe: 3atmenus ConHua u JlyHbl, nBera Tedn,

3.27 ONTUYECKHUE SBJICHUsS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKHM, IEPUCKOIN, QoToanmapar, ONTUYECKHE
CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
PagunoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakiun anbda-u Oeta-
41 pacmaza
4.2 OmnsiTel Pezepdopaa o paccessauro anbda-vactui. [Inmanerapaas Moaens aToma
4.3 CocraB aromMHOTO siipa. M30Tormsr
4.4 [Tepuon monypacnana aTOMHBIX sLIEP
4.5 SnepHble peakny. 3aKOHbBI COXPaHEHMSI 3apsJ0BOIO U MAaCCOBOT'O YUCE
Qusuueckue s61eHUs 6 Npupooe: €CTECTBEHHbI paJAMOaKTUBHBIN (OH,
4.6 | KOCMUYECKHE JIyUH, PaJMOAKTUBHOE U3Ty4eHUE IPUPOJHBIX MUHEPAJIOB, IEHCTBHE
PaIMOAKTUBHBIX M3JIyYE€HUI Ha OPTaHU3M YeIOBEKa
47 Texnuyeckue ycmpoticmea: CIeKTPOCKOII, MHAUBHUIYalIbHBIM TO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpPHad SOHEPreTUuKa




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 9 knacc/ [leppimkun A.B., ['yrauk E.M., O011ecTBo ¢ orpaHn4eHHON
O0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3narenscTBo
«IIpocsemienne

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1 IMeprimkun A.B., I'ytauk E.M. ®usuka. 9 kiacc. — M.: Jlpoda, 2021

2 ®usuka. Tectol. 9 knace (aBropsl: H. K. Xannanos, T. A. Xannanona).

3 ®usuka. CamocToATEIbHBIE M KOHTPOJIbHBIE paboThl. 7 Kitacc (aBTOphI: A. E.
Mapom, E. A. Mapon), poda, 2021

4 duzuka. Iunaktudyeckue matepuansl. 9 kinacc (aBtopsl: A. E. Mapon, E. A.
Mapon). — M.: lIpoda, 2021

5 ®usuka. Jlnarnoctuyeckue padotsl. 9 kinace (aBropsl: B. B. [Ilaxmarosa, O. P.
[edep). — M.: Ipoda, 2021

6 ®uzuka. CoopHuK Bompocos u 3anad. 9 knacc (aBropsl: A. E. Mapow, E. A.
Mapomn, C. B. Ilo3ouc kuii). — M.: [lpoda, 2021

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru

http://elkin52.narod.ru/

http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/

http://physics03.narod.ru/

LearningApps.org
https://learningapps.org/index.php?overview s= category=0t
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http://elkin52.narod.ru/
http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/
http://www.fizika.ru/
http://www.all-fizika.com/
http://physics03.narod.ru/
https://learningapps.org/index.php?overview
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