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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TOJOXEHUH W TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOMU
oOpasoBarenbHON Tporpammbl, TpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENwu mnpenojaBaHus Yy4eOHOTO
npenmeta «Pu3nKa.

B pabouyro nporpammy ObUTM BHECEHBI M3MEHEHUS Mpuka3 MuHnpocBemienus Poccun
ot 09.10.2024 N 704 «O BHeceHMHM H3MEHEHUH B HEKOTOpbIC MNpPHUKa3bl MHUHHCTEPCTBA
npocBeuienust Poccuiickoit ®enepanum, Kacaromuecss (enepanbHbIX  00pa3oBaTENbHBIX
nporpaMM HadajabHOTO 00Iero oOpa3oBaHMsS, OCHOBHOTO OOMIETO OOpa30BaHHUS U CPEIHETO
o01rero oOpa3oBaHUsY.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4alOUIMXCSd W OpraHu3alMi0 M3y4deHHs (QU3UKA Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmm3anuu  TpeboBanuitk PI'OC OOO k mMIaHUPYEMBIM JIMYHOCTHBIM U
METANpeMETHBIM  pe3yibTaraM  OOydeHHWs, a  TakKe  MEXKIPEJAMETHBIC  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciicHre y4yeOHOro MaTepualia 1o rojam
oOyueHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO T[OCIEN0BATEIFHOCTh HM3YUEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEIO
B CO371aHUU paboyeil MporpaMMBbl 1o y4eOHOMY MPEAMETY.

OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueli, actTpoHoMHel U (HU3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPeIoCTaBiseT HaumOojee sICHble OOpa3ipl MPUMEHEHHs HAy4HOTO MeEToJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (OPMHUPOBAHMU €CTECTBEHHOHAYYHOM TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
oOyJaromuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPUIYIOUIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS;
e OIEHUBATH M MOHUMATh OCOOEHHOCTHU HAYYHOTO UCCIIETOBAHUS;

e HMHTEPHPETHPOBATh JAHHBIE M MCIOJb30BaTh HAYYHBIE JOKAa3aTeJIbCTBA JUIA
IIOJIy4EHUS BBIBOJIOB.

[lenu wm3yueHuss QU3MKKM HA YpOBHE OCHOBHOI'O OOLIEr0 0Opa3oBaHMs OIPEAEICHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «Pusnka» B 00pa30BaTEeNIbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaACHHON pemienneM Komernn MunncrepctBa npocsewienust Poccuniickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus puanku:

e IpUOOPETEHNE NHTEPECA U CTPEMIICHUS O0YUAIOLIUXCS K HAYYHOMY U3yUEHHIO IPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

e Pa3BUTHE TMPEACTABIEHUH O HAyYyHOM MeToJe To3HaHus u (HopMHUpOBaHHE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

o GOpMHpOBAHHE HAYYHOTO MHMPOBO33PEHMsI KaK pe3yibTaTa M3y4eHHsS OCHOB CTPOCHHUS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

e GOopMHpOBaHUE NPEJCTABICHUN O poNu (U3MKU I Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;



pa3BUTHE MPECTABICHUN O BO3MOXKHBIX cepax Oyaymiei npodeccuoHaIbHON AeATENbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHIIIEMY OOYUYSHHIO B STOM HAIPaBJICHUH.

Joctuxenne 3Tux Lesei nporpaMmsl Mo (GU3NKe Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus
o0ecreunBaeTcs pelieHueM CIeAyoIuX 3a1ay:

*an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUH BCUIECTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBLIX ABJICHUAX

*npuoOpeTeHre YMEHHU OMUCHIBATh U OOBICHITH (PU3NUECKHE SABJICHUS C UCIIOIb30BAHHEM
MOJTYYECHHBIX 3HAHUI;

*OCBOEHHE METOJIOB PELICHMSI TPOCTEHIINX pacUETHBIX 33]a4 C UCIIOJIb30BaHUEM (PU3UUYECKUX
MOJIEJIEH, TBOPYECKUX U NIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

*pa3BI/ITI/IC YMeHI/Iﬁ Ha6J'IIOI[aTB OpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHLIC
pa6OTI)I 1 OKCIICPUMCHTAJIIBHBIC UCCIICIOBAHUSA C UCITOJIBb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

*0cBOCHHE MPUEMOB pabOThI ¢ MHPOpMAITUEH GU3NIECKOTO COACPKAHMS, BKITFOUAS
UH(GOPMAILIHIO O COBPEMEHHBIX TOCTHKEHUSIX (PU3UKHU, aHATTN3 U KPUTHUUYECKOE OIICHUBAHUE
uH(popMaLuu;

*3HAKOMCTBO €O chepamu podheCCUOHATBLHON ACSITEILHOCTH, CBSI3aHHBIMU ¢ (PH3UKOM, 1
COBPCMECHHBIMH TCXHOJIOTMAMH, OCHOBAHHBIMH Ha JOCTHUXXCHUAX (1)I/ISI/I‘~IGCKOI\/JI HAayKH.

Ha u3ydenue ¢pusuku (6a30BbIl yPOBEHB) HA YPOBHE OCHOBHOTO 00IIETO 00pa30BaHUS
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezien0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeJIenio).

[Tpennaraemslii B mporpamme 1o GpusMke nepeueHb JJabopaTopHbIX pabOT U OMBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, y4WUTeNb JIelaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO 3K3aMeHa 10 (pU3HKe.

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®dusnka — Hayka o npupoje. SABnenus npupoabl. Ou3ndeckue sIBICHUS: MEXAHUUECKHE,
TETJIOBBIC, AJICKTPUIECKHE, MAarHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenWUMHBL M3Mmepenue ¢usnueckux BenuuuH. Du3ndeckne MpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecTeCTBEHHBbIE HAyKH H3YYarOT MpHpoay. EcTecTBeHHOHAYJYHBIN
METO/I TIO3HAHWsS: HAOIIO/IEHWe, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJIBIDKCHHE THUIIOTE3,
DKCIIEPUMEHT 0 TMPOBEPKE THUMOTEe3, OOBsSCHEHHEe Ha0mogaeMoro spieHus. OmnucaHue
(GUBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, HIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.
2. Owusnveckre MpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHUH aHaJIOTOBBIM M IH(PPOBHIM
npubOpoM.



Jlabopamopuvie pabomul u onvimol.

OnpezneneHue LEHbI 1EJIEHUS MKalbl U3MEPUTEIBHOTO pUodopa.

N3mepenne pacCcTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoOB MaJbIX TEN.

W3Mepenue Temneparypbl MpU IOMOIIM JKUAKOCTHOIO TEPMOMETpAa M JaTdyMKa
TEMIIEPATYPHL.

6. IlpoBeneHue wuccneqoBaHUsA IO HPOBEPKE TMIIOTE3bI: JAlNbHOCTh MOJETA IIApHKa,
NYHIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

agrwpnE

Pa3nen 2. [lepBoHavaibHbIe CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX padMepbl. ONbITHI, JOKa3bIBAKOIINE
JUCKPETHOE CTPOCHHUE BEILECTBA.

JBwxenne yactui BemiecTBa. CBS3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoHu.
BpoynoBckoe nBmwkenue, mudpdysus. BzaummopjeicTBre 4YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI  BEIIECTBA: CTPOCHHE Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTamInyeckux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JBHKEHUSI.

HaGmronenue nuddy3un.

3. HaOmioneHue sBICHHM, OOBSACHSIIONIMXCS MPUTSHKCHHEM HIIM OTTAJIKHBAHHUEM YaCTHI
BEIIIECTBA.

N

Jlabopamopnwvie padbomut u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTONIb30BaHUEM (oTorpaduii).
2. OmbITHI IO HAOMIOACHUIO TEIJIOBOTO PACHINPEHHUS T'a30B.
3. OmBITHI MO OOHAPYKEHUIO JEHCTBHUS CHII MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeiicTBHE TeJl.

Mexannueckoe ABWXKEHUE. PaBHOMepHOe U HepaBHOMEpHOe JBiKeHHe. CKOpPOCTb.
CpenHsist CKOpoCTh IPH HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu U BpeMEeHU ABUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpPIUHU. B3ammonelcTBHE TeNl Kak NpPUYMHA W3MEHEHUS
CKOpPOCTH JIBM>KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
MJIOTHOCTH € KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cwia Kak XapakTepucThka B3aumoneucTtBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
N3MepeHne cuiibl ¢ OMOUIIBIO TUHAMOMETpa. SIBlIeHHE TIATOTeHHs W cuia Tsoxectu. Cuita
TSXKECTU Ha JIpyrux 1iaHerax. Bec tenma. HeBecomocth. CrokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsimoii. PaBHozelicTBytomas cui. Cuna TpeHus. TpeHHe CKOIbKEHUS U TPEHUE MOKOSI.
TpeHue B npupoie U TEXHUKE.

Hemoncmpayuu.

Habmonenrne MexaHHUeCKOro JABMKEHUS Tea.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO JIBUKEHHS.
Habmonenue siBieHust MHEPLIUU.

Habmroienue n3MeHeHus: CKOpocTy MPpH B3aUMOJICHCTBUH TEII.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEJ.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

ook owdE



Jlabopamopnuvie padbomot u onvimeol.

1. OmpeneneHune CKOpOCTH PAaBHOMEPHOTO JABM)KEHHs (LIapuKa B JKUJIKOCTH, MOJIEIH
JIEKTPUUECKOr0 aBTOMOOWIISI U TaK Jlajiee).

2. OmnpeneneHue cpenHell CKOPOCTH CKOJIBXEHHS OpycKa WIM IIapUKa M0 HAKIOHHON

IJIOCKOCTH.

OnpezneneHue IIOTHOCTU TBEPAOIO TENA.

OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb PacTsKEHUs (JedopManuu) MpyKUHBl OT

IIPUIIOKEHHOMN CUJIBI.

5. OIbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIbXKEHHUS OT Beca Tesla U
XapakTepa COIPHUKACAIOINXCS TOBEPXHOCTEN.

How

Pa3nen 4. laBiienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenust TBEPABIMU TeIaMH, KUAKOCTIMU
u razamu. 3akoH llackansa. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTb JABJICHUS KUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBiuueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IyLTHON
obomnouku 3emmu. OnbiT Toppuyermnu. M3mepeHue arMocdepHOro naBieHHUS. 3aBUCUMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(epHOro JaBICHHUS.

JelicTBHE )XUJIKOCTU U Ta3a HAa MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormaBanue.

Hemoncmpayuu.

3aBUCUMOCTBD JaBJIEHUS Ta3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mnpaBnnyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIECH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
INIOTHOCTH KHUAKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

8. VYcnoBue mnaBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOIIIEHUS IJIOTHOCTEH TejIa U KUIKOCTH.

ouhkwnE

~

Jlabopamopnwvie padbomut u onvimol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMaA MOTPYKEHHOW B JKHJIKOCTh
4acTH TeJa.

2. OrmpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeENO, IMOTPYKEHHOE B
KUJKOCTB.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEW Ha TElO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, JEMOHCTPUPYIOINE 3aBUCUMOCTb BBITAJIKUBAIONIEH CHUJIBI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrPYKEHHOHN B KUAKOCTh YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeomeTrpa WM KOHCTPYHPOBAHHE JIOJKU U OIpeIeleHue eé
IPY30I0ABbEMHOCTH.



Pa3zgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
peryara. [IpuMeHneHue mpaBuiIa paBHOBECHUs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHeTrnueckas W mOTeHUManbHas »dHeprud. IIpeBpaiienue
OJIHOT'O BUJIa MEXaHUYECKOW SHEPTUHU B IpYroil. 3aKOH COXPAaHEHUS SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenue pabOTBl CHIIBI TPEHUS MpPH PABHOMEPHOM JBIDKEHUH Tela 110
TOPU30HTAILHON ITOBEPXHOCTH.

HccenenoBanue yciaoBUi paBHOBECHUS phlyara.

N3mepenne KIIJ] HaKI0OHHOM TIIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.

wn

8 KUIACC

Pa3gen 6. TenvioBbIe IBJICHUA.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopun CTpoeHus BellecTBa. Macca
U pa3Mepbl aToMOB U MoJeKyl. ONbITbl, MOATBEPXKIAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucramiueckue u
amopdusie Tena. OObsiICHEHNE CBOMCTB T'a30B, )KUIAKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHWE M KaoWULIpHbIE siBleHUs. TemioBoe
paciupeHue U cxaTue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KEHHUS YacTHLL.
Buaytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OJHEpPruu: TerJionepenaya M
coBeplieHre padboThl. Buasl Teronepenaun: TeriIoNpOBOAHOCTh, KOHBEKITUS, H3ITYYECHHUE.

KonuuectBo TermioThl. YenbHas TEINIOEMKOCTh BellecTBa. TemnooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIIECTB. YeNbHas TemioTa IwiaBieHus. [lapooOpasoBanue u koHueHcanus. Mcmapenue.
Kunenue. YnaenbHas TemnoTa mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIEpaTypbl KWIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIIMBa. Y ieJbHasi TEMJI0Ta CTOPAHHUS.

[Tpunmuner pabotel TerioBeix asurareneit KIIJ[ TtemmoBoro nBurarens. TemmoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JABMKEHUS.

Habmonenue nudpdysun.

HaOnroeHue siBIICHU cCMaunBaHUS U KAITWJUISIPHBIX SIBICHUH.

HabmroneHue TenaoBoro pacimpeHust Tei.

V3MeHeHne naBIeHHs ra3a Mpu W3MEHEHHH 00hEMa 1 HarpeBaHUH WITH OXJIAXKICHUH.
[TpaBuia u3MepeHus: TeMIepaTyphl.

Buael Terionepenayn.

NoabkowhE



8. OxnaxaeHue Mpu COBEPIICHUH PAOOTHI.

9. HarpeBanue npu COBEpPIICHUH paOOThl BHEITHUMH CHJIAMH.
10. CpaBHeHuUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOroneHue KUIEHUS.

12. HaGnroieHre IOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mogeny TEIIOBEIX IBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIU caxapa.

OnbITH 10 HAOJIIOICHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHUs WIN OXJIaXKICHHUS.

6. IlpoBepka TrHUIMOTE3bl JMHEWHOW 3aBHUCHUMOCTH JJIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIuloneperadu U
paboThl BHEIIHUX CHIL

8. HccnenoBaHue siBICHHS TETNIOOOMEHA MPU CMEIIMBAHUY XOJIOTHON M TOPsTUEii BOIBI.

9. OmpexneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIOOOMEHE C
HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenpbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCapEHHS.

12. Onpenenenre OTHOCUTENILHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbsHON TETUIOTHI ITABICHUS JIbJA.

arONE

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanusi Ten. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzaumojelcTBrue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TET OT BEITUYUHBI
3apsIIOB U PACCTOSTHUS MEXKIY TEIAMM).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTprUdeckoro mojst. [IpuHImn cyneprno3uiiun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM diekTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsia.

DNEeKTPUYECKH TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOTO0 TOKa (TEIMJIOBOE, XMMHUYECKOe, MAarHHUTHOE).
DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. DleKTpuueckoe HampsbkeHue. ConpoTHBIECHUE
MPOBOJIHUKA. YIENbHOE COMpPOTUBIEHWE BemecTBa. 3akoH Owma s ydacTka IIenu.
ITocnenoBarenbHOE U MapaJUIEIbHOE COEIUHEHUE TPOBOJHUKOB.

PaboTta u MOUTHOCTH 37EKTpUUECKOro Toka. 3akoH J[oyms—JIeHna. DnexkTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKON dHEpruu B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJIs1 *KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO Toka. Vcnonb3oBanue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHne »nekTpoMarHuTHOM  uHAyKuMu. IlpaBuno  Jlenna.
OnektporeHeparop. CrmocoObl TONYYCHHUS AICKTPUYECKON DJHEPruu. ODIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.



Hemoncmpayuu.

BoOoo~NoO~wWNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DneKkTpuszanus Ted.

JIBa pona aeKTpUUECKUX 3apsiIOB M B3aUMOJICHCTBUE 3apsSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasi MHIYKIIHSI.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/I0B.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHHKH TOCTOSTHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 3JIeKTpUYECKOro HAIIPSKEHHUS! BOJIBTMETPOM.

Peocrar u Mara3svH cCOmpoOTHUBIIEHUM.

BsanmonelicTBre MOCTOSSHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3/ICJICHHUsSI MOJIOCOB MarHUTa.
MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1oJie TOKa. JJIECKTPOMArHmT.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

OnpiTel Dapages.

3aBUCHUMOCTD HaIlpaBJI€HUS! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOTreHEePATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimol.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

OnbITh! IO HAOIIOAEHUIO SJEKTPU3ALUH TeJ HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1eUCTBUSA IIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opka u mpoBepka paboThl NEKTPHUUECKON LIENMH MOCTOSIHHOTO TOKa.

W3mepenne u peryampoBaHue CHIIBI TOKA.

W3mepeHne U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 pEe3UCTOpP, OT CONIPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OnpIThl, J€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
IIPOBOJHHUKA OT €ro JUIMHBI, IIJIOIIAAU IIOIEPEYHOT0 CEYEHH U MaTepHalla.

IIpoBepka mpaBuia CIIOXKEHUS HANPSKEHUHA IPU IOCIEI0BATEIBHOM COECIMHEHUU
JBYX pPE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA ITPH MapaJUIeIbBHOM COEMHEHUHU PE3UCTOPOB.
Onpenenenue pabOThI AEKTPUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HANPSKEHUS
Ha HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

HccenenoBanue MarHUTHOTO B3aUMOJENCTBHS IOCTOSTHHBIX MATHUTOB.

W3yueHre MarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHU U
pa3JeIIeHNN.

HccenenoBanue NeUCTBUSA JIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.



18. M3yueHne AeCTBUS MarHUTHOTO IOJISt HA TPOBOJIHHUK C TOKOM.

19. KoncTpyupoBaHue ¥ H3y4eHHE paOOTHI DJICKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKHU.

21. OnbITEI 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW WHIYKIIMU: HCCIICAOBAHHE
WU3MEHEHHU 3HAYEeHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHHSA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOe aBMKeHHe. CpenHsisi U MIHOBEHHas CKOpPOCTb Tela INPU HEPaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOe npsMoIuHeiiHoe aBrkeHne. CBoOoHoe majgeHue. OmbIThI
[Nasnnes.

PaBHOMepHOE nBMXeHUE 1o OKpykHOcTH. Ilepuon u yacrora obpaienus. JIuneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

[TepBriii 3akon HeroToHa. BTopo#i 3akon Hbtorona. Tperuii 3akon Hptorona. [lpuHimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUSA, CUjla TPEHUs
IIOKOS1, APYTHE BUJBI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHMPHOI'O TATOTEHMS. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. Heecomocts u
IIEPErPY3KHU.

PaBHoOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TshxecTu.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexanuueckass padota U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cs3b
Hepruu u pabotel. [loTeHImanbHass SHEpPrus Tesa, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.
CpaBHeHue myTeil U TpaeKTOpPUM JABMKEHHUS OJTHOTO U TOTO K€ Tella OTHOCUTEIHHO
pa3HbIX TEJ OTCUETA.

H3mepeHne ckopocTy U YCKOPEHHUSI TPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOT'O JIBUKEHUS.

Habmroienue nBH>KeHUs Tella o OKPYKHOCTH.

Habmionenne MexaHMuecKuX SBJICHUN, IPOUCXOIAIINX B cucTeMe oTcuéta «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENbHO KaOuHeTa PU3NKHU.

7. 3aBUCHUMOCTb YCKOpPEHUS Tella OT MAcChl TeNa U AEHCTBYIOLIEH Ha HErO CUIIBI.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeJl.

9. H3meHeHwue Beca Tena mpu yCKOPEHHOM JBHKECHUH.

10. Ilepenaya umnysbca Mpu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU PU B3aUMOJCHCTBUH TENl.

12. CoxpaHenue UMIysabCca IPU HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COITFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabnroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHeHue MeXaHUYeCKOM SHEPTUuu Mpu CBOOOJIHOM MaJIEHUU.

16. CoxpaHenue MeXaHUYECKOM HEPTUH MTPH JIBIXKEHUH TeJIa MO/ ISHCTBUEM NPY>KUHBI.

N
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Jlabopamopuvie pabomul u onvimol.

1.

o N

10.

11.

KoncTpynpoBanue Tpakta uisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABM)KEHUS
[IapUKa I TEJICKKHU.

Omnpenenenue cpenHel CKOPOCTH CKOJIbKEHHS Opycka WM JABHMXKEHHUS IIapUKa I10
HaKJIOHHOM IJIIOCKOCTH.

Omnpenenenne ycKOpeHHUs Tejla MPU PABHOYCKOPEHHOM JBHXKEHHUH IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTHU OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM>KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM MNPU PABHOYCKOPEHHOM JABW)KCHUHM 0€3 HadaabHOM
CKOPOCTH INYTH OTHOCATCA KaK pPAng HEYETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

I/ICCHGI[OBEIHI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIB)KCHHA OT CHJIBI HOPMAJIbHOI'O
JTABJICHHUSL.

Onpenenenne KodhUIIMEHTA TPEHUS CKOJIBKCHHSL.

Omnpenenenue KECTKOCTU MPY>KUHBIL.

Onpenenenue pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAILHOM MOBEPXHOCTH.

Ornpenenenne pabOThl CUJIBI YIIPYTOCTH MPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue KoJae0aHud U BOJIHBI.

Konebarenpaoe nsmwkenue. OCHOBHBbIC XapaKTEPUCTUKKA KOJICOAHWH: MEPHO, 4acToTa,
aMIUIMTyaa. MaTeMaTHYeCKMid ¥ NPYKUHHBIA MasTHUKH. [IpeBpallleHHe SHEPrud MpH
KO0JIEOATEIILHOM JIBHIKEHUH.

3aryxatomue kosiebaHus. BeiHyxkaeHHbIe KojeOaHus. Pe3oHanc. MexaHHMYeCKHe BOJIHBI.
CBOﬁCTBa MECXAHUYCCKUX BOJIH. HpOI[OJ'[BHI)IC nu HOHCpC‘IHBIe BOJIHBI. I[J'H/IHa BOJIHBI 1 CKOpOCTB
e€ pacnpoctpaneHus. MeXaHHUECKUE BOJHBI B TBEPJIOM Telle, CEHCMHUECKUE BOJTHBI.

3ByK. 'poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskenue 3Byka. MH(pa3ByK u yabTpa3ByK.

Hemoncmpayuu.

ouhkwnE

HaGnronenue koneGaHuii Tes1 Mo IeHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOmnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U MONEPEYHBIX BOJH (Ha MOJIETH).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

N

Ornpezenienre 4acTOThl U IEPHO/Ia KOJICOaHU MaTeMaTHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOThl U Meproia KoneOaHui Mpy>KUHHOTO MasiTHUKA.

HccnenoBanme 3aBUCHMOCTH TepuoAa KoJIeOaHHWI MOABEIICHHOTO K HUTH Tpy3a OT
JUIMHBI HUATH.

HccnenoBanue 3aBUCHMOCTH MEpHOJa KOJNeOaHWN MPYKMHHOTO MasTHHKA OT MacChI
rpys3a.

[TpoBepka HE3aBUCHMOCTH Mepuoja KoieOaHWil rpysa, MOABEUIEHHOTO K HHUTH, OT
MacchI Tpy3a.

OnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMepHofa KojieOaHUW MpYKUHHOTO
MasTHHKA OT MAacCChl TPy3a U KECTKOCTU MPYKUHBI.



7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pazgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. Mcronb30BaHUe 3JIEKTPOMArHUTHBIX BOJIH AJII COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoHOBEIE cBOWCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BoJiHOBEIE CBOICTBA CBETA.

Jlabopamopuusie padbomot u onvimol.
1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUILI0 MOOUIILHOTO TenedoHa.
Pa3nen 11. CBetoBble siBIEHHS.

JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynsl. Otpakenue cBeta. [lnockoe 3epkaiio. 3aKoH OTpa)KEHUsI CBETA.

[Tpenominienue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Vcnionb30BaHuE MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUXCBETOBOAX.

Jlunza. Xox nyuedr B nmHze. Omnrtmyeckas cucrema (ortoamnmapara, MHUKPOCKONA U
Tesieckomna. I 1a3 kak onTuyeckas cuctemMa. ban3opykocTs U 1a1bHO30pKOCTb.

Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tonryuenue n300pakxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
ITpenomiieHue cBera.

OnTH4eckuii CBETOBO/I.

Xon syuelt B coOuparomieit Junse.

Xox Jydeil B paccenBaroleH JIMH3E.

[Tony4yeHnue n3o0paxeHnit C MOMOIIBIO JIHH3.

. Ilpunnun nelictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOMA.
10. Mopnens riasa.

11. Paznoxxenue 0emoro cBeTa B CIEKT.

12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA PA3HBIX I[BETOB.

©CoNo~wWNE

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIila OTPAXKEHUSI CBETOBOTO JIyda OT yIJla IMaJeHuUs.
N3ydeHne xapakTepuCTHK N300pa)KeHHUs MIPeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH YIJIa MIPEJIOMIICHHS CBETOBOIO JIyda OT yIJa IaJcHHs Ha
TPaHHILE «BO3TYX—CTEKIIO».

[Nonyuenue n300pakeHUH C OMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenre GOKyCHOrO pacCTOSHUS M ONTHYECKOH CHIIBI COOMPAOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OETIOr0 CBETA B CIIEKTP.

OmnbIThl O BOCHPUSATHIO IBETA NPEIMETOB MPU HMX HAOIIOAEHHU 4Yepe3 IBETOBbLIE
(GUIBTPBIL.
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Pasznen 12. KBanToBble siBJICHUA.

OmnsiThl Pesepdopaa n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcmyckanue u
norJiomeHe ceera atoMoM. Kantsl. JInHeiuaTble CEKTPBI.

PagunoaktuBHOCTE. Aunbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sijipa.
HyknonHnas Mopens atomHoro sjapa. M3zoromsl. PaanoaxktuBHble mpeBpameHus. Ilepuon
[10JIypacnaia aTOMHBIX sIEP.

SnepHble peakuuu. 3aKOHbI COXpaHEHHUs 3apsAJOBOTO U MAaCCOBOIO YKMCE. DHEpPrusl CBA3U
aToMHbIX saep. CBsa3p Maccel M 3Hepruu. Peakuum cuHTe3a u neneHus sanep. Mcrounuku
sHeprun CosHIA U 3BE3N.

SAnepnas sHepreTuka. [leficTBus paguoaKTUBHBIX U3IYy4EHUH HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HHUs U TOTJIOMICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnexTp Bopopo/a.

Hab6monenue TpexoB B kamepe Buiibcona.

Pabora cuéryrika HOHU3UPYIOMIUX U3TYICHH.

Perucrpanus n3irydeHus: IpupOAHBIX MUHEPAIOB U IIPOTYKTOB.

ok wdE

Jlabopamopnwvie padbomot u onvimol.

1. HaOnroseHue CIUTONIHBIX M JJMHEHYATBIX CIIEKTPOB U3JTY4CHUS.

2. HWccnemoBanue TPEKOB: M3MEpPEHUE SHEPTHHM YACTHUIBI 10 TOPMO3HOMY TyTH (TIO
doTorpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-00001IAKOIIINI MOYTb.

[ToBTOpUTENEHO-0000IIAIONINIA  MOAYNb  TpENHA3HAYEeH Ui  CHUCTEeMaTHU3alluk |
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIEITEbHOCTH, IPHOOPETEHHOTO MPH U3yUEHUHU
BCETO Kypca (DM3MKH, a TaKkKe JJIsl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT Y4eOHBIN MpeaMeET.

[lpy wW3ydeHWUM [aHHOTO MOJIYJS PEATM3YIOTCS ¥ CHCTEMATH3HPYIOTCS  BUJBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneuumBaeTcs JOCTHXKEHHE MPEIMETHBIX H
MeTaIpeIMEeTHBIX TUTAHUPYEMBIX pe3yabTaToOB o0y4eHus, dbopmupyercs
€CTeCTBEHHOHAYYHasi TPaMOTHOCTh: OCBOEHHE HAayYHBIX METOJOB HCCIEOBAaHUS SIBICHUN
OpUPOABl W TEXHUKH, OBIAJICHUE YMEHHSMH OOBACHATh (U3NYECKHUE SIBICHHS, MPHUMEHSS
NOJIy4YEeHHBIE 3HAHUS, pelaTh 3a/1aud, B TOM YHCJIe KaueCTBEHHBIE U 3KCIIEPUMEHTAIIbHBIE.

[IpuHIMIIIANBHO AEATEIbHOCTHBIA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4TO 00y4arolrecs BHIMOIHSIOT 331aHUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE ITOJIYYEHHBIX 3HAHUHN PAcMo3HAaBaTh U HAYYHO OOBSICHATH (PH3NUECKUE SIBICHUS
B OKpY>Karoleil Mpupo/ie ¥ MOBCeTHEBHON KU3HU;

UCTIOIF30BaTh HAYYHBIE METOJbI MCCIEeIOBAaHHUS (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
IPOBEPKU TMITOTE3 U MOJTYUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI HamOoJiee BAKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMep, MPAKTUYECKOrO HCIOIb30BaHUS PA3IMUYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHa MPEBPAIICHUS K COXPAHEHHSI BCEX N3BECTHBIX BHIIOB YHEPTHH.

B ¢denepanbHbIX U perHOHATBHBIX MPOIEAYpPaX OLEHKH KauecTBa OOpa30BaHMs HCIIONb3YeTCs
nepedeHb (KoauduKaTop) pachpeneleHHbIX TI0 KjaccaM TMpOBEpsSeMbIX TpeOOBaHMM K
pe3ylnbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMmbl OCHOBHOTO  OOIIETrO
00pa3oBaHMs U DJIEMEHTOB COJICPKAHUS 110 (HU3HKE.



Tabmuma 22

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
oOpa3oBanu (7 kiaacce)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsiembie MIPEeIMETHBIC pe3yabTATHI OCBOCHUS OCHOBHOI
00pa3oBarebHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3nanyaTrh SABICHUS IO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrio3HaBaTh  NpOSIBICHME  M3YYEHHBIX  (U3MYECKMX  SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4uclie (pU3MyYecKue SBJICHUS B MPHUPOJEC, NPU
9TOM TEpEeBOJUTHh IPAKTUYECKYI0 3a7ayy B y4yeOHYI0, BBLACIATDH
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OIMMCBIBATh H3YYCHHBIC CBOMCTBA TEII U (1)H31/I‘ICCKI/IG SABJICHUS, HUCIIOJIB3Yys
q)HSquCKI/IC BCIIMYHHBI, ITPHU OIIMCAHWH IIPABHUIIbHO TPAKTOBATH (bPISI/I‘ICCKI/Iﬁ
CMBICJI HMCIIOJIb3YCMbBIX BCIWYHH, UX 0003HAYCHHS U CAWHUIIbI (1)I/I3I/I‘-ICCKI/IX
BCJIMYHMH, HaXOJIUTb q)OpMy.]'ILI, CBA3BIBAOIIUC TAHHYIO (bHSH‘ICCKYIO
BCJIMYMHY C JApYIrdMH BCIWYMHAMH, CTPOUTH I‘pa(i)I/IKI/I HN3YUCHHBIX
3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYHNH

1.5

XapakTepu3oBaTb CBOMCTBAa Tes, (DU3UYECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3YS U3YUEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CJIOBECHYIO ()OPMYIIUPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUYECKOE BBIPAXKEHUE

1.6

OOBSICHATh (PU3UUECKUE SBJICHHUS, POLIECCHI U CBOMCTBA Tell, B TOM YHUCIE U
B KOHTEKCTE CUTyallMil MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABISTH
NPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHUE U3 1 - 2 Jormyeckux
niaroB ¢ omopod Ha 1 - 2 W3y4eHHBIX CBOWCTBA (PU3MUECKHUX SIBJICHUH,
(U3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHble 3aJauu B 1 - 2 neiicTBUS, UCTIOIb3Ysl 3aKOHBI U (POPMYJIBI,
CBs3bIBaIONIME (PU3NYECKHE BEIMUYMHBI: HA OCHOBE aHaJlM3a YCJIOBUS 3a/laul
3aMMChIBaTh KPATKOE YCIOBME, MOJCTABIATh (U3NYECKUE BEIMYUHBI B
dopMynbl ¥ TPOBOAUTH pacyeThbl, HAXOAUTh CIPABOYHBIE JIAHHBIE,
HEOOXOMUMBbIE  JUId  pelleHUs 3ajady, OLIEHUBAThb  PEATUCTUYHOCTh
MOJTy4eHHOU (PU3NUECKON BEITMUUHBI

1.8

pacro3HaBaTh MpOOJEMBbI, KOTOpblEé MOXHO pPEIIUTh MpPH I[TOMOIIA
(GU3MUeCKUX METOJ0OB, B ONMHUCAHUU HMCCIEIOBAHUS BBIICIATH MPOBEPSIEMOE
MPENIoJIOKEeHNEe (TUIOTE3Y), pa3iuyaTh U UHTEPIPETUPOBATh MOJYUYEHHBIN
pe3yibTaT, HaXOIUTh OIMIMOKM B XOJAE OMNbITa, JeNaTh BBIBOJIBI IO €ro
pe3ynbpTaTam

1.9

MPOBOAMTD OMBITHI MO HAOIIOACHUIO (PU3UUECKUX SIBICHUN WIH GU3NYECKUX
CBOWCTB Ten: (OpMYJIMPOBATH MpPOBEpPsSEMbIe NPEANONIOKEHUs, coOUpaTh
YCTaHOBKY M3 MPEIOKEHHOro 00OpyIOBaHUS, 3aIUCHIBATH XOJ ONBITa U
(bopMyIHpPOBAThH BHIBOJIBI




1.10

BBITIOJHATL HOPAMBIC HU3MCPCHUA C  HUCIOJbB30BAHHWCM  aHAJIOTOBBIX U
M (ppoBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS TPUOOPOB C yUETOM 3aJIaHHON
a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUN

1.11

NPOBOJUTH HMCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEITHMYMHBI OT
JpYrod ¢ HCHOJIb30BAaHMEM IMPSMBIX HW3MEPEHMH, Y4acTBOBaTb B
IUIAHUPOBAHUU Y4€OHOTO UCCIIEIOBaHUS, COOMPATh YCTAHOBKY U BBITIOJIHSTH
U3MEpEHus, clefys NPeAJIOKECHHOMY IUIaHy, (UKCHpPOBATh pPE3Y/IbTaThl
MOJYYCHHOW 3aBHUCHUMOCTH (DM3WYECKHX BEJIWYMH B BHJE NPEATIOKEHHBIX
TaOJIuI U TpaUKOB, AETATh BBIBOABI [10 pe3yJbTaTaM HCCIeI0BaHUs

1.12

IPOBOJIUTh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYMH, Cleays
NPEUIOKEHHOW MHCTPYKIMHM: TPU BBIIOJHEHWH W3MEPEHUH coOuparth
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATh 3HAYEHUE MCKOMO BEJIMYNHBI

1.13

coOuroIaTh MpaBUjia TEXHUKU O€30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM
o0opynoBaHueM

1.14

yKa3blBaTh IMPUHLMIIBI ACUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh  IPUHLUIBI  JEHCTBUS  HU3YUYEHHBIX OpUOOpOB U
TEXHUYECKUX YCTPOMCTB C IOMOIIBIO HUX OIMCAHHs, UCIOJb3Ys 3HAHUA O
CBOWCTBaX (PU3UYECKUX SIBICHUH M HEOOXOaMMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

MPUBOJIUTH MPUMEPHI (HAXOAUTH UH(OPMALIHIO O TIPUMEpax) MPaKTUIECKOTO
UCTIONIb30BaHUsl (U3NYCCKUX 3HAHWKW B TOBCEAHCBHOW JKM3HH IS
obecrnieueHus 0e30MacHOCTH NP 00pallleHuu ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAaHEHUS 3/10pOBbs U COOIIOACHUS HOPM IKOJIOTMYECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH cpene

1.16

OCYILLIECTBIIATh OTOOp HMCTOYHHUKOB HHpopMaimun B ceTu VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alIPpOCOM, HA OCHOBE MUMEIOIINXCS
3HaHUH M IYyTE€M CpPaBHEHHUSA  PA3JIMYHBIX HUCTOYHHMKOB  BBIIEIATH
uH(pOpMaLI0, KOTOpas ABJSETCS MPOTUBOPEUYUBOM WM MOXKET OBbITh
HEJOCTOBEPHOI

1.17

UCIIONIb30BaTh TPHU BBIMOJHEHUN YUEOHBIX 3a/laHUil Hay4YHO-TIOMYJISAPHYIO
TUTEpaTypy (PU3UUIECKOro CoAep KaHHs, CIIPABOYHBIC MATEPHAJIBI, PECYPCHI
cetu VHTepHeTr, BiajeTh NpHUEMaMHd KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYT'YIO

1.18

co3laBaTh COOCTBEHHbIE KpaTKHWE NMUCHbMEHHBbIE M YCTHbIE COOOLICHUS Ha
OCHOBE 2 - 3 HCTOYHHMKOB MH(pOpMaLUU (U3HMUECKOTO COJEpKAaHUS, B TOM
yycie nyOauyHO AenaTh KpaTKUE COOOLIEHMs O pe3yJbTaTax MPOEKTOB MM
y4eOHBIX HCCIEOBAaHUI, NMPH ATOM T'PAMOTHO MCIIOJIB30BaTh H3yYECHHBIH
NOHATUMHBIN ammapar Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUICHHE
[IpEe3eHTalNen

1.19

Ipu BBIIIOJIHCHUHA y‘IC6HLIX IMPOCKTOB U I/ICCJ'IC,ZLOBaHI/Iﬁ pacnpeaciisaTb
00s3aHHOCTH B Trpymnmn€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3ajjadyaMu,
CJIICOAUTh 3a BBIIIOJJHCHHUCM IIJIaHA HCﬁCTBHﬁ, aJICKBaTHO OICHHUBATH
COOCTBEHHBIH BKJIa/Jg B JACATCIBHOCTD T'PYIIIIGI, BBICTpanuBaThb
KOMMYHUKATHUBHOC BSaHMOﬂeﬁCTBHC, YUYUTBIBAsI MHCHUC OKPYXKAIOMIUX

Tabmuma 22.1




IIpoBepsiemble 3JieMeHTBI cofepskaHu (7 Kiaacc)

Kon Kon IIpoBepsiemble 3JIeMeHTHI COJeP:KAHUS
pa3jiena |3jieMeHTAa
1 ®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOLIETI'O MUPA
11 @usuka - Hayka o npupone. SBimenusa npupoxasl. Dusmyeckue
SBIICHUSI: MEXaHWYECKHe, TEIJIOBbIe, J3JEKTPUUECKHUE, MarHUTHbIE,
CBETOBBIE, 3BYKOBBIE
1.2 @dusnueckue BenUUMHBL.  V3Mepenue  (U3MYECKUX  BEJIMYMH.
duznueckue npuodopsl. [lorpemHocts n3MepeHuit. MexyHapoHas
CUCTEMA €UHUI]
1.3 EcrecTBeHHO-HAayuHBI METOJ TMO3HAHM: HAOIIOJCHHE, TTOCTAHOBKA
HAyYHOTO BOIPOCA, BBIIBWKEHHE THUIMOTE3, OKCIEPHUMEHT IIO0
MIPOBEPKE TUIIOTE3, OOBSICHEHUE HAOIII01AEMOT0 SIBICHUS
14 Onwucanue GU3NYECKUX SBJICHUN C IIOMOMIBIO MOJIEIEH
1.5 [IpakTuyeckune paboOTHI:
W3mepenune pacCTOSHUM.
N3mepenune o6beMa KHUAKOCTU U TBEPJOTO Tena.
Onpeznenenue pa3MepoB MaJIbIX TeJ.
W3mepenue temnepaTypbl IPU MOMOUIH XKHAKOCTHOTO TEPMOMETPA U
JaT4rKa TeMIlepaTypbl
2 INIEPBOHAYAJIBHBIE CBEJIEHUS O CTPOEHUU BEILIECTBA
2.1 CrpoeHue BemiecTBa: aToOMbl M MOJIEKYJBI, UX pa3Mepbl. OIBITHI,
JTOKa3bIBaIOIINE TUCKPETHOE CTPOCHHE BELIeCTBa
2.2 JIBmxenne yactul BeniecTBa. CBsI3b CKOPOCTH JBMKEHMS YacTHIL C
Temneparypoil. bpoyHoBckoe aBukeHue, 1uddy3us
2.3 B3aumopeiicTBie yacTHIl BEIIECTBA: MPUTSKEHUE U OTTAJIKUBAHNE
2.4 ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH M
TBEPJBIX (KPUCTAIIIMUECKUX) Tesl. B3aMMOCBs3b MeXy CBOHCTBAMHU
BEUIECTB B pa3HBIX AarperarHbIX COCTOSIHUSIX U HX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
2.6 [TpakTuyeckue paboOTHI:
Ouenka auamerpa aroMa METOJOM pSAOB (C  HCHOJIb30BaHUEM
dororpaduii).
OnbITHI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.
OnbiTel 1O OOHApY)KEHUIO  JEHCTBUSL CHUJ  MOJIEKYJISIPHOTO
MPUTSHKCHUS
3 JABUXEHUE U BBAUMOJIEUCTBHUE TEJI
3.1 Mexanndeckoe JBWXKEHHE. PaBHOMEpHOE H  HEPaBHOMEPHOE

JIBIDKEHUE




3.2

Cxopoctb. CpenHsss CKOpPOCTb IIPM HEPAaBHOMEPHOM JIBHKEHUHU.
Pacuer myTH u BpeMeHH JBIKCHUS

3.3 SlBnenue wuHepuuu. 3aKOH HHEpIUU. B3aumoneicTBHEe Tel Kak
NpUYMHA M3MEHEHHS CKOPOCTH JBIKEHUs Tell. Macca kak mepa
MHEPTHOCTH Teja

3.4 [InotHocTh BemecTBa. CBs3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B
eauHuIe o0bema BellecTBa

3.5 Cuna Kak XxapakTepUCTHKa B3aUMOICUCTBUSA TEI

3.6 Cuna ympyroctu u 3akoH ['yka. M3MmepeHue cuiibl ¢ HOMOIIbIO
JTMHaMOMeETpa

3.7 SlBnenue TArOoTeHUs W cwia TskecTH. Cuia TKECTH Ha JIPYTUX
manerax. Bec tena. HesecomocTs

3.8 Cuna Tpenus. TpeHue CKOJNbXKEHUS U TpPEeHUE TNOKos. TpeHue B
MIPUPOJIE U TEXHUKE

3.9 CnoxeHue  CHJ,  HAampaBICHHBIX IO  OJHOM  TIPSAMOIA.
PaBHozelicTByIOIAs CHIT

3.10 [TpakTrueckue paboThI
OrmpeznenieHre CKOPOCTA PaBHOMEPHOTO JIBIDKCHHS (IIapuka B
KUAKOCTH, MOJICIH 3JIEKTPUUYECKOTO aBTOMOOUIIS M TaK Jiajee).
Onpenenenne CpeaHel CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuKa
M0 HAKJIOHHOM TUIOCKOCTH.

Ornpezenenne mIOTHOCTH TBEPOTO Tea.

OnbITHI, JEMOHCTPUPYIOINE 3aBUCUMOCTh pacTsKEeHUs
(medopmaniuu) mpy>KUHBI OT MPUITOKEHHON CHITBI.

OnbIThL, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIbKEHHS
OT Beca TeJla U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEH

3.11 duznueckue SABICHUS B MPUPOJAE: TNPHUMEPHl ABUKEHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOM M HEKHUBOW MPUPOJE, NEUCTBUE
CHUJIBI TPEHUS B IPUPOJIE U TEXHHUKE

3.12 TexHU4ecKne ycTpoicTBa: TMHAMOMETP, MOJIIUITHUKH

JTABJIEHUE TBEPJBIX TEJL, )KUJIKOCTEM U TA30B

41 JaBnenue TBepmoro Ttena. CrnocoObl yMEHBIIEHUS U YBEIMYEHUS
aBJIEHUS

4.2 JlaBmerme ra3a. 3aBHCHMOCTH JaBJICHHS Ta3a OT o00beMma,
TEeMIEPATYPhI

4.3 [lepenaya maBrneHUss TBEPABIMU TeJIaMH, >KHIKOCTIMU U Ta3aMHu.
3akon ITackais. ITHeBMaTHUeCcKHEe MaITMHE]

4.4 3aBUCHMOCTD JIABJICHHS JKUJIKOCTH OT TIIYOWHBI. [ MapocTaTudeckuit
napagokc. Coobmatomuecs cocyasl. [ mupaBmnueckue MEXaHU3MbI

4.5 Atmocepa 3emau u  atmMocepHoe  maBieHue. [IpuynHbI

CYHICCTBOBAaHUA BOSILYHJHOﬁ o6omouku 3emian. OmbIT TOppI/I‘-IeJ'IJ'II/I.




3aBUCUMOCTh aTMOC()EPHOTO [aBJICHUS OT BBICOTHI HAJ YPOBHEM
MOps

4.6 N3mepenne armocdepnoro naenenus. [Ipubopbl mis uU3MEpeHHS
aTMoc(hepHOTro TaBICHHUS

4.7 JleficTBUe JKMIKOCTM W Ta3a Ha IMOTPY)KCHHOE B HHUX TeJO.
BrrTankuBatromias (apxumMenioBa) cuiia. 3akoH Apxumesna

4.8 [1naBanue Ten. Bo3ayxomiaBanue

4.9 [TpakTuyeckue pabOTHI:
HccnemoBanue 3aBHCMMOCTH Beca Tella B Bojae OT oObema
MOTPYKEHHOU B )KHUJIKOCTh YaCTH Tela.
OmnpeneneHre BBITAIKUBAIOIICH CHIIbL, JEHCTBYIOLIEH Ha TEJO,
MOTPYKEHHOE B KHUJIKOCTb.
[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI, IEHCTBYIOIICH Ha
TEJIO B JKMJIKOCTH, OT MaccChl TeJa.
OnBITHI, AEMOHCTPUPYIOIIUE 3aBHCHUMOCTh BBITAJKHUBAIOIICH CHIIBI,
JEHCTBYIOIIEH Ha TENO B KUJIKOCTH, OT OObeMa IOIpyKEHHOW B
JKHJIKOCTb YaCTH TeJIa U OT IJIOTHOCTH YKUIKOCTH.
KoHcTpynpoBanue apeoMerpa WIH KOHCTPYHPOBAaHUE JIOJKH U
ompefeNieHue ee rpy30noIbEMHOCTH

4.10 dusnueckue sIBJICHUS B IPHUPOE: BIUSHAE aTMOCHEPHOTO JIaBICHUS
Ha )KMBOW OpPTaHM3M, IJIaBaHUE PHIO

411 TexHU4YeCKne YCTPOMCTBA: COOOIIAIOIINECS COCY/ABl, YCTPOMCTBO
BOJIOTIPOBO/A, THJAPABIMYCCKUM TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEP, TIOPIITHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTb, DHEPI'US

5.1 Mexanudeckas pabora

5.2 MexaHnndeckas MOIITHOCTD

5.3 [TpocTeie MEXaHU3MBI: pbIYar, OJ0K, HAKJIOHHAs MI0CKOCTh. [IpaBuio
paBHOBECHSI phIyara

5.4 [IpumeneHue npaBuiia paBHOBECHUS pblyara K 0JI0Ky

9.5 "3osnoroe mpaBmwio" MexaHuku. KoaduuueHT mnosie3Horo aencraus
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHnnanbHas SHEPTUU TeNa, IOJHATOTO HAJl 3eMJei

5.7 Kunerunueckas sHeprus

5.8 [Tonnass MexaHuyeckasi dHEeprus. 3aKOH H3MEHEHHS W COXpaHEHHS
MEXaHUYECKON YHEPTUU

5.9 [TpakTudeckre paboThI:

Omnpenenenne padOThl CHIIBI TPEHHS! MPH PABHOMEPHOM JBHUKEHUH
TeJIa 110 TOPU3OHTAIIBHON IIOBEPXHOCTH.

Uccnenoanue ycinoBui paBHOBECHUS pblyara.

N3mepenne K1/ HakIOHHOHN TUIOCKOCTH.




N3yuenue 3aK0Ha COXpaHEHUSI MEXaHUYECKON SHEPIUU
5.10 @u3nuecKue sIBICHUS B IPUPOJE: PbIYary B TEJIE YEIIOBEKa
5.11 TexHuueckrue YCTpPOMCTBA: pblyYar, MOJBUKHBIA W HEMOJBUKHBII
OJI0KH, HAKJIIOHHAS TUIOCKOCTh, MMPOCTHIE MEXAHU3MBI B OBITY
Tabmuua 22.2

IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTaTaM 0CBOEHUS OCHOBHOM
oOpa3oBaTeJibHOI MporpamMmal (8 KJacc)

Koxa
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble mnpeaMeTHbIe Pe3yJabTAThbl OCBOEHHS] OCHOBHOII
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCIIOJB30BaTh IMOHATHA

1.2

pasiindaTth ABJICHUA IO OIIMCAHHIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (1)H3H“I€CKO€ SABJICHHUC

1.3

pacrio3HaBaTh  IPOSIBJICHHE U3YYCHHbIX  (U3MYECKMX  SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4HuClie (PU3UYECKUE SBICHHUS B MPUPOAE, TPH
3TOM MEpPEeBOJAUTHh MPAKTUYECKYI 337adyy B Y4eOHYIO, BBIJCIATH
CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OTKCBHIBATh M3YYECHHBIC CBOMCTBA TN W (PU3UUECKUE SBICHHS, HCIIOJIB3YS
¢u3nyeckue  BENWYMHBI, IPU  ONMCAHUM  IPABWIBHO  TPAaKTOBAaTb
¢u3nyecKuil CMBICT HCHOJIb3YEMbIX BEJIIMYMH, O00O3HAUEHUS U €IMHHULIBI
(Gu3MUecKUX BEIMYMH, HAXOAWTh (OPMYINbI, CBA3BIBAIOIIME JAHHYIO
¢u3nyecKyl0 BEIMYMHY C JAPYTUMHU BEIMYMHAMM, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SIBICHUS U TPOIECCHI,
WCIIONIb3ysl M3YyYEHHBIE 3aKOHbI, IpPU 3TOM JaBaThb CJIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3alMCHIBATh €M0 MATEMATHUYECKOE BhIPAKEHHE

1.6

OOBSCHATh (PU3MUECKHE TMPOIECChl M CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MpPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
MPUYUHHO-CJICACTBEHHBIE CBSA3HU, CTPOUTH O0BsICHEHUE U3 1 - 2 JTOTHYECKUX
[IaroB C TOMOIIbIO 1 - 2 W3y4eHHBIX CBONCTBa (U3MYECKUX SIBICHUIA,
(bU3HYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarbk pacyeTHble 3agayud B 2 - 3 JEHCTBUSA, HUCHOJB3YSd 3aKOHBI H
dbopMyIbl, cBs3bIBatONINEe (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHUS 3alaud 3alMChIBaTh KPATKOE YCIOBUE, BBIABIISTH HEAOCTATOK
JaHHBIX JUIS  pEIIeHUs 3a7add, BBIOMpATh 3aKOHBI U (OPMYIIHI,
HEOOXOAMMBIE ISl €€ PEeIIeHUs, TPOBOJUTh pPacueThl W CpPaBHUBATH
MOJTy4YeHHOE 3HaUeHUE (PU3NUYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU

1.8

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PpEUIUTh MPU TMTOMOIIU
(UBUYECKUX METOJ0B, WCIONB3Yys OINMHCAHWE WCCIICIOBAHMS, BBIIEIATDH
MPOBEPSAEMOE  NIPEAMNOJIOKEHUE, OLEHUBATh IPABUIBHOCTD  MOPSIKA
MIPOBEJICHUS UCCIIEIOBAHMS, AEIATh BHIBOIbI




1.9

MPOBOAWTH OMBITHl 1O HAOMIONEHUI0 (U3NYECKUX SBICHHA WK
buznyecKkux CBOMCTB Ted: GOpMYyIUPOBATH MIPOBEPSEMBbIE MPEATOI0KEHUS,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO O0OpYIOBAaHUS, OMUCHIBATH X0
ombITa U (POPMYIHPOBATH BHIBOIBI

1.10

BBINOJIHATH MIPSIMbIE U3MEPEHHsI C UCIOIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB
U JaTYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3yJIbTAThl U3MEPEHUI C
Y4€TOM 33]aHHOM aOCOJIFOTHON MOTPEIHOCTH

1.11

IPOBOJUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJHOM (pU3MUECKOW BEIMYUHBI OT
JpPYroi C  UCIHOJIB30BaHUEM MPAMBIX  W3MEPEHMI:  IUIaHUPOBATH
UCCIIeIOBaHME, COOMpaTh YCTAaHOBKY M BBINOJIHATh HM3MEPEHUs, CIeays
OpPEUVIOKEHHOMY  IUIaHy, (UKCHUPOBaTh  PE3yNbTaThl  MOJyYECHHOH
3aBUCUMOCTH B BHJE TaOIUL U rpauKOB, eaTh BBIBOABI IO pe3ybTaTaM
UCCIIEJOBAHUS

1.12

IPOBOJIUTh KOCBEHHBbIE HM3MEPEHUs (PU3MUECKUX BEJIUYMH: IUIAHUPOBATbH
U3MEpeHus, colOupaTb  JIKCHEPUMEHTAJIbHYIO  YCTAHOBKY,  CIEIys
IPEUI0KEHHON MHCTPYKIUH, U BBIYUCIISATh 3HAYEHNUE BEJIMYUHBI

1.13

coOJIrOIaTh MTPaBHJIa TEXHUKU 0E30MaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM
00opyI0BaHEM

1.14

XapaKTepu30BaTh INPUHIUIBl  JEWCTBUA U3YyYEHHBIX NpPUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM HAa MX ONUCAHUSA, UCIOJb3Ys 3HAHUA O
CBOWCTBaX  (PM3MUECKUX SBICHWA ©  HEOOXOAMMBIE  (PHU3MUECKHUE
3aKOHOMEPHOCTHU

1.15

pacnio3dHaBaTb IMPOCTBIC TEXHUUYCCKUC YCTpOﬁCTBa H HU3MCPHUTCIIbHLIC
HpI/I60pBI nmo cxemMaM H CXEMaTU4YHbIM pPUCYHKaM, COCTaBJIATH CXCMBbI
SJICKTPHUICCKUX Lemnemn C IOCICaJ0BaTCIbHBIM n MNnapaujieJIbHbIM
COCIMHCHUEM JJICMCHTOB, pasjindas YCJIOBHBIC 0003HAYCHHS DIIEMEHTOB
SJICKTPHUICCKUX Hemnein

1.16

OPUBOANUTH  HpUMEpbl  (HaxoguTh  MHPOpMAIMIO O  INpHUMEpax)
NPaKTUYECKOTO HCIIONb30BaHMs (PU3MUYECKMX 3HAHWA B IOBCETHEBHOM
KHU3HHU Ui obecriedeHus: 6e30MacHOCTH MpU OOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3[IOPOBbS M COOJIIOJICHUS HOPM
HKOJIOTHUECKOTO MOBEIEHUS B OKpYKalolIel cpee

1.17

OCYILECTBIIATh MOUCK HMH(MOpMAIMK (PU3UUECKOTO COAEP)KAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUM MW IIyTeM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOUHUKOB BBIIEIATh HHPOPMAIUIO, KOTOpast SBISETCS
MIPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOM

1.18

MCIIOJIb30BaTh IPH BBHINOJIHEHUN YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3NYECKOTO COJEpKaHMsI, CIIPaBOYHbIE MaTepHaIIbl, PECypPChI
cetu MHTepHeT; BlageTh MNpHEMaMH KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

Co3/1aBaTh COOCTBCHHBIC IMHCHMEHHBIC M KpaTKUE YCTHBIE COOOIICHUS,
0000mas wuHOpPMANMIO U3 HECKOJIbKUX HCTOYHHKOB (DHU3HUECKOTO
COJICpP)KAaHUsA, B TOM 9HCIE IYyOJMYHO TIPEJACTABIATH pPE3yIbTaThl
MPOEKTHON WM HUCCIIEOBATEILCKON JEATENBHOCTH, TPU 3TOM T'PaMOTHO
UCTIONF30BAaTh  W3YYEHHBIM MOHATUHHBIA ammapaT Kypca (DU3HKWH,
COIPOBOXKIATH BBICTYIJICHUE MPE3CHTAITUCH




1.20

OpY  BBIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEAOBAHHMA (U3NUECKUX
IPOLIECCOB PACHpPEACsATh OOS3aHHOCTH B TIPYNIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 3a/1a4aMH, CJIICIUTH 3a BBIIIOJIHECHUEM IUIAHA JCUCTBUN U
KOPpPEKTHPOBATh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIM BKJIaJ B
JESTENIbHOCTD TPYIIIbI, BBICTpaUBaTh KOMMYHUKAaTHBHOE B3aUMOJEICTBUE,
HPOSIBIISAS TOTOBHOCTD Pa3pelaTh KOH(IMKTHI

Tabauua 22.3

IIpoBepsiemble 3JieMeHTBI cofepskaHu (8 Ki1acc)

Kon Kon IIpoBepsiemble 2JIEMEHTBI COAEPIKAHMS
paszena  |3JeMeHTa
6 TEIIJIOBBIE SABJIEHUS
6.1 OCHOBHBIE TIOJIOKECHHUS MOJCKYIIPHO-KHHETHIECKOW TEOPHH
CTpoeHusi BemecTBa. Macca M pa3mepbl MoJieKysl. OIBITHI,
MOJATBEPXKAIONINE  OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETHUYECKOU TeOpUn
6.2 Mogenu TBepAOro, KHUAKOTO M Ta3000pa3HOrO COCTOSHUIMA
BemlecTBa. Kpucrammmyecknue u amopHbIe Tena
6.3 OObsicHEHHE CBOWCTB Ta30B, JXKMIKOCTEH M TBEPIBIX TEJN Ha
OCHOBE IT0JIO’KEHHH MOJICKYJISIPHO-KMHETUYECKON TeOpHH
6.4 CMauuBaHue U KallWUISIPHBIE SBICHUS
6.5 TemoBoe paclIupeHue U cxaTue
6.6 Temmnepatypa. CBsizb TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO
JIBYDKEHUS YaCTHIL
6.7 Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTpEHHEH
DHEPTHUU: TeIIoNepeaada U COBEPIICHHE PaOOThI
6.8 Buasl  Temomepenmadd:  TEIUIONPOBOAHOCTb,  KOHBEKIIHS,
U3Iy4YeHue
6.9 KonngecTBo TemioTsl. Y aenabHas TEMI0OEMKOCTh BEIIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHUE TEILIOBOTO
OanaHca
6.11 [InaBnenne © OTBEepAEBaHUE KPUCTAUIMYECKUX  BEIIECTB.
VY aenbHast TEIUIOTA TUIABICHUS
6.12 [TapooOpa3zoBanne u kouzaeHcanus. Mcmnapenue. Kumnenue.
VnenpHas TEIIoTa napooOpa3oBaHHUsl. 3aBHCHMOCTh
TeMIIepaTypbl KUIEHUs OT aTMOC(EPHOTO JTaBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHAs TEeIIOTa CrOPaHMs




6.15

[Tpunmuns!r paGotsl TeroBbix nBurarenei KIIJ[ TteroBoro
asuraress. TennoBble IBUTraTeN! U 3alIUTa OKPYKAIOLIEH Cpenbl

6.16 3aKOH COXpaHEHMsI M IPEBPALICHHS DJHEPrUUM B TEILIOBBIX
rporeccax

6.17 [TpakTrueckue paboTHI:
OneiThl 1O OOHApY)KEHHUIO JIEHCTBUS CHJI MOJIEKYJIIPHOTO
IIPUTSKEHUS.
OnpITHl MO BBIpAIIMBAaHUI KPUCTAJUIOB ITOBAapEHHON COJIM WU
caxapa.
OnbITel 10 HAOMIONEHUIO TEIUIOBOIO PACHIMPEHMs Ta3oB,
JKUJIKOCTEN U TBEPJIBIX TEI.
Onpeznenenue AaBICHUs BO3yXa B OaJUIOHE LINpPULIA.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb JABJICHUS BO3/lyXa OT
ero 00beMa U HarpeBaHus WU OXJIAKICHHUSL.
[IpoBepka runoTe3bl JMHEMHON 3aBUCUMOCTU JJIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOM TpyOKe OT TeMIepaTyphl.
HabOmtonenue u3MEHEHMsI BHYTpEHHEH SHepruum Tejla B
pesyibTare Terionepeaayl U paboThl BHEIIHUX CHIL.
HccnenoBanue sBIEHMS TEIIOOOMEHa IMpU  CMELIMBAHUHU
XOJOAHOMW U TOPSYEU BOIBI.
OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOH IpHU
TEIIO0OMEHE C HarpeThIM METAIIIMUECKUM LIUIUHIPOM.
Omnpenenenue yAEIbHOU TEIII0EMKOCTH BELIECTBA.
HccnenoBanue npouecca uCapeHus.
Omnpenenenre OTHOCUTEIBHOM BIaKHOCTH BO3TyXa.
Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJ1A

6.18 dusnyecKkue ABICHUS B MPUPOJE: OBEPXHOCTHOE HATSIKEHUE U
KalWUISIPHBIE SIBJIEHUS B TPUPOJE, KPUCTAIIBI B IPUPOJIE,
uznydenue ConHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI;
o0pa3oBaHHUE pOCHI, TYMaHa, UHEs, CHera

6.19 TexHuueckue yCTpOWCTBA: KaIllWJUIAPBI, IPUMEPBI
MCIIOJIb30BAaHUsl KPUCTAILIOB, XHUAKOCTHBIM TEPMOMETp, TaT4YHUK
TEMIEPATYpbl,  TEPMOC,  CUCTEMA  OTOIUIEHUS  JOMOB,

TUTPOMETPBI, TCUXPOMETp, MapoBas TypOMHA, JBUTaTelb
BHYTPEHHETO CrOpaHus

IJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHUSA

7.1 Onektpuzanus Tell. J[Ba poja 3JeKTpUUECKHX 3apsiioB

7.2 B3aumopeiictBue  3apsbkeHHBIX  Tenl.  3akoH  Kyiona
(3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUSL 3apsHKEHHBIX TeJl OT
BEJIMYMHBI 3apsAJI0B U PACCTOSHUS MEXY TE€JIaMH)

7.3 Onekrpuueckoe mnose. HanpsykeHHOCTh 3JIEKTPUYECKOIrO MOJIS.
[lpyHuMn  cynepmo3uuuMyd  DJIEKTpUYecKux  moyed  (Ha
Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenn IIEKTPUYECKUX 3aps0B. OnemMeHTapHBIN

anekTpuueckuid  3apsana. Crtpoenme aroma. I[IpoBogHuKH W
JIUBIEKTPUKU




7.5

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

7.6 DNEKTpUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHUSI IEKTPUUECKOTO
TOKa. VICTOUHHMKH MOCTOSIHHOTO TOKa

1.7 JleficTBUSL  DJIEKTPUYECKOTO TOKAa (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTPUYECKoe HaMpsHKeHNe

7.9 ComnpoTuBjieHre MPOBOJHUKA. YJEJIbHOE  CONPOTHUBIICHUE
BELIECTBA

7.10 3akon OMa aJig y4acTka 1enu

7.11 [TocnenoBarenpHOE U MapauieIbHOE COSTMHEHUE TPOBOJHUKOB

7.12 PaGota u MOUIHOCTBH SJIEKTPUUECKOrO0 TOKa. 3akoH JIxoyis-
Jlenma

7.13 DJeKTpUYECcKre LEMU U MOTPEOUTENN ANEKTPUIECKOM SJHEPTUHU B
obITy. KopoTKkoe 3ambikaHMe

7.14 [TocrossHHbIE ~ MarHUTHL. ~ B3aumoneicTBHE  MOCTOSHHBIX
MarHuTOB

7.15 MarnutHoe noje. MarautHoe nosie 3eMJIM U €ro 3HAYeHHUE IS
JKU3HU Ha 3emie

7.16 OneiT  Opcrena. MarHutHoe Tojie SJEKTPUUECKOTO TOKa.
[IpumMeHeHue 37IeKTPOMArHuTOB B TEXHUKE

7.17 JlelicTBME MAarHMTHOrO TIOJSl Ha TMPOBOJHUK C TOKOM.
DneKkTpoABUraTellb  MOCTOSIHHOTO  Toka.  Vcnosb3oBaHue
JNIEKTPOJIBUraTeael B TEXHUYECKMX YCTPOMCTBaX M Ha
TpaHCIopTe

7.18 Oneitel Dapanes. SBiIeHHE HIEKTPOMATHUTHOW WHAYKIHUU.
IIpaBuno Jlenna

7.19 OnektporeHepatop. CrnocoObl MOJyYeHUs  BIEKTPUUECKOH
SHEPruM. DNEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPTUH

7.20 [TpakTiueckue paboThI:

OnbIThl 110 HAOJIIOACHUIO ANEKTPU3ALMU Tel MHAYKLIUEH U MpH
CONPUKOCHOBEHHH.

HccnenoBanue NEHCTBUS 2IEKTPUUECKOTO MOJS HA IPOBOAHUKHI
U IUDJIEKTPUKH.

COopxka u npoBepka paboThl IJIEKTPUUECKOM HEMHU MOCTOSHHOTO
TOKa.

W3MmepeHue U peryJInpoBaHHUEe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO 4Yepes3
pPE3UCTOp, OT COMPOTUBIEHUS PE3UCTOpAa W HANpPSOKEHHs] Ha
pe3ucrope.

OnpIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO




CONPOTHUBIIEHUS TPOBOJHUKA OT €ro JJIMHBIL, IUIOIIAJU
MIONEPEYHOI0 CEYEHUSI U MaTepHaa.

IIposepka IpaBuiia CIIOKEHHUS HaIpPsKEHUN npu
MIOCJIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna Juisi CHJIBI TOKa IpU [APAIIIEIBHOM
COEIMHEHUH PE3UCTOPOB.

Onpenenenne pabOThI AIEKTPUYECKOTO TOKA, HAYIIETO Yepes
pe3ucTop.

OmnpeneneHre MOIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAECIAEMON Ha
pe3ucrope.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO 4Yepes
JAMIIOUKY, OT HaIPsDKEHUS Ha HEil.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBaHue MAarHUTHOIO — B3aUMOJIEUCTBHUSL  IOCTOSTHHBIX
MarHuToB.

W3yueHne MarHUTHOrO IMOJS MOCTOSHHBIX MAarHUTOB IPU MX
00BEAMHEHNUH U Pa3/ICICHUH.

HccnenoBanue neWCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO
CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aMMOJICHCTBUS KaTylIKU C TOKOM M MarHuTa OT CHJIbI TOKa U
HaIlpaBJIEHUs TOKA B KaTyLIKE.

W3ydeHnue aeicTBUSI MAarHUTHOTO IOJIS HA IIPOBOJIHUK C TOKOM.
KounctpynpoBanue u usydenue paboThl AIEKTPOABUTATENS.
Nsmepenne KIIJ[ anekTpoaBuraTenbHOM YCTaHOBKHU.

OnbITel 1O UCCJEAOBAHUIO  SIBJICHUS  DJIEKTPOMArHUTHOU
MHAYKIHMU: UCCIIEOBAHNE U3MEHEHUI 3HAYEHUS U HalpaBICHUS
MHIYKIMOHHOTO TOKa

7.21

dusnyeckue SABICHHUS B NPUPOJAE: DJIEKTPUUECKHUE SBIICHUS B
atMoc(epe, B3JIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE
noje 3emiu, Jpeld MOI0COB, PONb MAarHUTHOTO MOJS IS
JKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE

7.22

TexHuueckue YCTpOMCTBA: 3JIEKTPOCKOII, aMIIepMeTp,
BOJIBTMETP, PEOCTAT, CYETUYUK DIIEKTPUUECKOW  OJHEPIHUH,
JJIEKTPOOCBETUTEIILHEIE npuOopHI, HarpeBaTelIbLHBIE
AIIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKHE MPEJOXPAHUTENH,
SJICKTPOMArHurT, QJICKTPOABUTATCIIb IIOCTOSAHHOI'O TOKa,
TEHEPATOP MOCTOSSHHOIO TOKA

Tabnuma 22.4

IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBarTe/bHON NMporpamMmsl (9 KJacc)

Kon [IpoBepsieMble ~ TpeAMETHBIE  Pe3yabTaThl  OCBOCHHS  OCHOBHOM
MIPOBEPSIEMOTO | 00pa30BaTEIBHOM MPOTPAMMbI OCHOBHOT'O 00IIIET0 00pa3oBaHUs
pe3ynbTarta

11 HCMOJIb30BATh N3YYEHHBIE TOHATHS

1.2 pa3auyaTth SBJICHUS IO ONMMCAHUIO UX XapaKTePHBIX CBOWCTB W Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (I)I/ISI/I‘{CCKOC SBJICHUC




1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX  (DU3MYECKHX SIBICHUUA B
OKpY’KaIollleM MHpE, B TOM yHclie pU3NYecKue SBJICHUS B MPUPOJE, MpU
3TOM TNEPEeBOJUTh TNPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI

14

OIMCHIBATh U3YUYEHHBIE CBOMCTBA TeJl U (PU3MUECKHE SBICHUS, UCIIONb3YS
¢usnveckue BEIMYUHBI, TPU  OMHMCAHUHM TPABWIBHO  TPAKTOBATh
(bu3MYECKUN CMBICII HCIIONb3YyEeMbIX BEIMYUH, 0003HAYCHHS] U €IUHUIIBI
(GU3NYEeCKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBA3BIBAIOIIME JaHHYIO
(Gu3NYECKyI0 BEIWYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUIHH

1.5

XapaKTepu30BaTh CBOWCTBA TeJl, (U3MYECKUE SIBICHHUS U MPOIIECCHI,
WCIONb3Yysl HU3YYEHHBIE 3aKOHbl, IPU OSTOM JaBaTh CIIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €70 MATEMATUIECKOE BBIPAKCHHE

1.6

OOBSICHATh (U3NYECKHE NPOLECChl W CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOIO XapPAKTepa: BBIABIIATH
IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHWe u3 2 - 3
JIOTHYECKUX IIAroB ¢ TOMOIIBIO 2 - 3 M3YYEHHBIX CBOWCTBA (U3NUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiaTh pacyeTHble 3ajauM (omMparomMecs Ha cuctemy w3 2 - 3
YpaBHEHHI), MCIIOJIb3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (PU3HUECKUE
BEJIMYUHBI: HAa OCHOBE aHalIM3a YCIOBUA 3aJadd 3alMCbIBATh KPaTKOE
YCIIOBHE, BBIABISTH HEJOCTAIOIINE WM M30BITOUHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE Ul PELICHUs, IPOBOAUTh PAcUYEThl U
OLICHMBATh  PEATMCTUYHOCTh IIOJYYEHHOIO 3HaueHus (QU3N4ecKon
BEJINYUHBI

1.8

pacnio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO pPCIIWUTHL MHOpU I[TOMOIIN
(1)H31/I‘-I€CKI/IX MCTOOB, HCIIOJIB3YSA OIMMCAHUC HCCICAOBAaHHA, BBIACIIATH
MMpOBEPACMOC  IIPCATIOIOKCHHUEC, OLCHUBATL MPAaBUIIBHOCTL TIOpsAAKa
IMPOBCACHUA HUCCJICJ0BaHUs, J€J1aTh BBIBOJbI, HHTCPIPETUPOBATH
PE3YIbTAThI H8.6JIIO):[CHI/II>'I " OIIBITOB

1.9

IPOBOJUTH OMBITHl IO HAOMIOAEHUIO (PU3MUYECKUX SBICHUN WM
(u3MYECKUX CBOMCTB TENI: CaMOCTOSITENIBHO cOOUpaTh YCTAaHOBKY W3
n30bITOYHOTO Habopa OOOPYIOBaHUS, ONMCHIBATH XOJI OIBITa U €ro
pe3ynbTaThl, (OPMYJINPOBATh BHIBOJIBI

1.10

MIPOBOJIUTH TIPU HEOOXOJUMOCTH CEpHUIO MPSMBIX W3MEPEHUH, ONpenesis
CpeaHee 3Ha4yeHHE U3MepseMOi BenUYuHBl ((OKYCHOE paccTOsIHHUE
coOuparomeld JMH3bI), OOOCHOBBIBaTH BBIOOp crocoda H3MEpEeHUs
(M3MepHuTETHHOTO MPUdOpa)

1.11

IPOBOJIUTH HMCCIEIOBAHUE 3aBUCUMOCTEH (DM3UYECKHUX BEIUYUH C
UCIOJIb30BAaHUEM TMPSIMBIX M3MEpPEHUH: TMJIaHUPOBaTh HCCIEOBaHUE,
CaMOCTOSITENILHO ~ cOOMpaTh  YCTaHOBKY, (DUKCHpPOBaThb  PE3YNIbTaThl
MOJIyYEHHON 3aBHCUMOCTH (DM3MUYECKUX BEJIWYMH B BHAE TaOIHIl U
rpaduKoB, JIeNaTh BHIBOJBI IO PE3YJIbTaTaM HUCCIIEIOBAHUS

1.12

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (U3UUECKUX BEIWYHMH: IUIAHUPOBATh
U3MEpeHusi, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJIHATH
U3MEPEHUS, CIEeNys NPENIOKEHHOM HMHCTPYKLHH, BBIYUCIATH 3HAYEHUE
BEJIMYMHBI U AaHAJTU3UPOBATh MOJTYYEHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOU




MIOTPELIHOCTH U3MEPEHUN

1.13

co0Jro1aTh MpaBUIia TEXHUKU O€30MIaCHOCTH MPH paboTe C J1adOpaTOPHBIM
o0opyIoBaHUEM

1.14

pa3nuyaTh OCHOBHBIC MPH3HAKM HW3YUYEHHBIX (DU3MYECKHX MOIETICH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUYEYHBIM HCTOYHUK
CB€Ta, Jy4, TOHKas JMH3a, IUIAHETApHAas MOJENb aToMa, HYKJIOHHas
MOZEJIb aTOMHOTO s1pa

1.15

XapaKTepu30BaTh MPUHIUIBI  JCHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOPOM Ha MX ONMCAHHUA, UCIOJIb3YS 3HAHUS O
CBOMCTBax (U3MYECKUX ABJIEHUH U  HeoOXoaumble (uU3HUECKUE
3aKOHOMEPHOCTH

1.16

HCII0JIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU U3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU pEIIEHUH Y4eOHO-NPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMbI JUIsS
MIOCTPOCHHUSI U300paKEHUH B IIIOCKOM 3epKalie M COOMparolei TnH3e

1.17

NPUBOAMTH  NPUMEPHl  (HAXOAWTh  HMH(MOPMAIMIO O  NPUMEPaXx)
MPAKTUYECKOTO HCIIOJIB30BaHUS (U3NYSCKUX 3HAHWUN B IMOBCEIHCBHOU
YKU3HM JJI1 o0ecriedeHus: 0€30MMacHOCTH MPU 0OpalleHuu ¢ mpubopamMu 1
TEXHUYECKHUMH YCTPONCTBAMH, COXpPAaHEHUS 3JI0OPOBbS W COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpelie

1.18

OCYILIECTBIATh MOMCK HH(pOpMalMU (U3UUECKOTO COJEpXKaHUA B CETH
WuTepHeT, caMocTosATeNnbHO (HOPMYIHPYs MOMCKOBBIA 3arpoc, HAXOIUTh
IIyTH OIpEJeJIEHUs JOCTOBEPHOCTU MOJYYEHHOM MH(OpMaIMM Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOMOJHUTENIBHBIX HICTOYHUKOB

1.19

MCIOJIb30BaTh NP BBIOJHEHUH YUEOHBIX 33aJJaHUN Hay4YHO-TOMYJSPHYIO
JIUTeparypy (pu3nUecKoro cojepKaHus, ClIpaBOYHbIE MaTEPUAIIbI, PECYPCHI
cetu UHTepHer; BnaneTh NpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUH U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3/laBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE
I/IH(i)OpMaIII/II/I U3 HECKOJIbBKUX HWCTOYHHKOB (1)I/I3I/I‘~IGCKOFO COACpIKaHuA,
MyOJIMYHO MPEACTABIATh PE3YIbTAThl MPOEKTHOM WIIN UCCIIE0BATENBCKOM
ACATCIIbHOCTH, npu 3TOM T'paMOTHO HCIIOJIB30BaTh I/I?,y‘-IeHHblf/'I
MOHATUIHBIN anmapar M3y4yaemoro pasjena (U3MKM U COIpPOBOXKIATb
BBICTYIUICHHE TMpE3CHTalueldl ¢ Y4eToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB

1.21

IPU BBIMOJIHEHUH YYEOHBIX IPOEKTOB M MCCIENOBAHUN (PU3NUECKUX
MPOLIECCOB pACHpeNeNaTh OO0SI3aHHOCTH B TPYIINEe B COOTBETCTBUHU C
[OCTABJICHHBIMU 33Ja4aMU, CIECIUTH 32 BBHIMOJHEHUEM IUIAHA JACHCTBUN U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTD T'PYIIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI

Tabmauua 22.5

IIposepsiemble 3JieMeHTBI coaepskaHu (9 Ki1acc)




Kon Kon ITpoBepsieMble 2JIEMEHTHI COAEPIKAHUS
paszena  |3JeMeHTa
8 MEXAHWYECKMUE ABJIEHUA
8.1 Mexanuyeckoe JBwkeHue. MarepuanbHas Ttouka. Cucrema
orcyera
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOI'0 IBUKEHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHHE
8.4 HepaBHomepHoe mnpsimonuHeliHoe aBukeHue. CpenHsiss U
MT'HOBEHHAsI CKOPOCTH TeJla IIPH HEPAaBHOMEPHOM JIBHKCHHUU
8.5 YckopeHue. PaBHOYCKOPEHHOE NIPSMOJIMHENHOE IBUKECHHE
8.6 CBoboanoe naaenue. Oneitel ["ammnes
8.7 PaBHOMepHOE nBukeHHE 1O OKpyxkHOCTH. Ilepmon m yacrora
oOpalieHus. JluneitHas U yrioBas CKOpOCTH.
LleHTpOCTpEMUTENBEHOE YCKOPEHUE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 [TpuHIMI CyepHIO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cujla TPEHHs CKOJbXEHHsI, CHJIa TPEHHs IOKOs,
JpYTUE BUIIBI TPEHUS
8.14 Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE
CBOOOJHOIO MaJACHUS
8.15 JBuxenne tutaHer BoOkpyr Connua. IlepBas kocMuueckas
ckopocTh. HeBecoMoCTh 1 meperpy3ku
8.16 PaBHOBecue MaTepuanbHOM TOuku. AOCOTIOTHO TBEPAOE TENIO
8.17 PaBHOBecue TBepJOro Tena C 3aKPEMIeHHOH OChIO BpalllEHUS.
MowmenT cunsl. LlenTp TsxecTn
8.18 Nmmynsc Tena. U3menenne umiynbca. IMmynbsce cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE JABMKEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.22 Pabota cun TspKecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu U
paboThI
8.23 [ToTennmanpHas SHEPrus Tejia, MOJHIATOTO HAJ TMOBEPXHOCTHIO




3emiu

8.24 [ToTeHnmanbHast SHEPTUs CKATOU MPYKUHBI

8.25 Kunernueckast sneprusi. TeopeMa 0 KHHETHYECKON SHEPTUH

8.26 3aK0H COXpaHEHHUsI MEXaHUYECKON IHEPTUr

8.27 [TpakTuueckue paboTHI:
OnpeneneHue CpeaHEH CKOPOCTH CKOJNBXKEHUS Opycka WIH
JIBYDKCHUS IAPUKA TI0 HAKJIIOHHOH IJIOCKOCTH.
OnpeneneHue  yCKOpeHHMs Tela HpU  PaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKIIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU
[P PABHOYCKOPEHHOM JIBIXKCHHH 0€3 Ha4aIbHONH CKOPOCTH.
[TpoBepka TUIOTE3BI: €CIM MPH PABHOYCKOPEHHOM JIBHKCHHUU
0e3 HayaJIbHOW CKOPOCTH IYTH OTHOCSATCS KaK Psiji HEUETHBIX
YHCEII, TO COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJTMHAKOBEI.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO JaBIICHHS.
Omnpenenenne kodhueHTa TPEHUS CKOIBKCHHSL.
Omnpenenenue KeCcTKOCTU IPYKUHBI.
Onpenenenne paOOTHl CUJIBI  TPEHUS TMPU PABHOMEPHOM
JBY)KEHUH TEJa IO TOPU30HTAEHON TTOBEPXHOCTH.
Omnpenenenne paboOThl CUJIBI YIPYTOCTH MPU MOIBEME Tpy3a C
MCTIOJIF30BAaHUEM HEMOIBI)KHOTO U TIOJABMKHOTO OJIOKOB

8.28 @dusnyeckue SBJIEHUS B MPUPOAE: MPWIUBBI U  OTJIUBBI,
nBrkeHne miaHeT COoNHEYHON CHCTEMBbI, PEaKTUBHOE JIBHKEHUE
JKUBBIX OPTaHU3MOB

8.29 TexHU4YeCKHEe YCTPONCTBA: CHUAOMETP, JATYUKHU TIOJOKEHUS,

pacCTodHuAd U YCKOPCHUSA, PAKCTBL

MEXAHUYECKHUE KOJIEBAHUA U BOJIHbBI

9.1 KonebarenbHoe  nBuwkeHue.  OCHOBHBIE — XapaKTEPUCTUKH
KOJIeOaHUI: IePHO/I, 4acTOTa, aMIUTUTY/Ia

9.2 MaremMaTtnueckuii W TpPYKHHHBIA MasaTHUKH. [IpeBpamenue
HHEPIUu MpH KoJeOaTeTbHOM JABHKEHUH

9.3 3aryxaromue konebanus. BeinyxaeHHble konebanus. Pezonanc

9.4 Mexannyeckne BonHBL. (CBOWCTBA MEXAaHWYECKHX  BOJIH.
IIpononpHele M monepeyHsle BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
ee pacrpocTpaHeHHs. MexaHu4ecKkre BOJIHBI B TBEPAOM Teje,
CEHCMUYECKHUE BOJIHBI

9.5 3Byk. [')pomKkoCTb 1 BbICOTa 3ByKa. OTpa)keHUeE 3ByKa

9.6 WHudpa3Byk U ynbTpa3Byk

9.7 [TpakTuyeckue paboOTHI:

OrnpesiesieHre 9acTOThI M TIEPHO/Ia KOJICOaHN MaTeMaTUIeCKOTro
MasTHHKA.
OmnpeneneHue 4acToTbl M MepHofa KojeOaHUM MpYKUHHOTO




MasiTHUKA

Uccnenosanue 3aBUCUMOCTH nepuoja KoJIeOaHuit
IIOABCIICHHOI'O K HUTHU rpy3a OT JJIMHBI HUTHU.

HccnenoBanue 3aBUCUMOCTH TIEpHOJAa KOJICOAHUN TIPYKUHHOTO
MasTHHKA OT MacChl Ipy3a.

[IpoBepka HE3aBUCHMOCTH IIepHoJa  KojieOaHUN  Tpy3a,
MOJABELIEHHOI0 K HUTH, OT MAacCCHL I'py3a U KECTKOCTH MPYKUHEI.
N3mepenne yckopeHus CBOOOTHOTO MaIeHUS

9.8 dusuyeckue SABJIEHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHUE, CEMCMHYECKUE BOJHBI, I[yHAMH,
X0

9.9 TexHuyeckue ycTpoicTBa: 3X0JIOT, UCIIOIb30BAHHUE YIbTPA3BYKa

B OBITY M TEXHUKE

10 IJIEKTPOMATI'HUTHOE MOJIE U QJIEKTPOMATI'HUTHBIE BOJIHbBI

10.1 DNEeKTPOMarHuTHOEe  mosie.  DJIEKTPOMArHUTHBIE  BOJIHBI.
CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npupoja ceera. CkopocTs cBera. BonHoBbIe
CBOMCTBA CBETA

104 [TpakTrueckue pabOTHI:
M3yueHre CBONCTB DJEKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOWIBHOTO TellehoHa

10.5 dusnueckue SBIEHUS B NpUpoJe: OHOIOrHYecKoe JeiicTBHe
BUIMMOTO, YIBTPa(UOIETOBOTO U PEHTTE€HOBCKOTO M3ITyUeHHI

10.6 TexHuueckue ycTpoilcTBa: HCIOJIb30BaHUE JIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBO CBS3U

11 CBETOBBIE SIBJIEHUSA

111 JIyueBas monens cBera. MIcTOUHMKM CBETa

11.2 IIpssMonMHENHOE pacIpOCTpaHEHNE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpaKEHUs CBETA

11.4 [Ipenomnenne cBera. 3akoH mnperomieHus cBerta. IlomHoe
BHYTpEHHEE OTpaKCHHE CBETa

115 JInnza. Xop nyuelt B 1MH3E

11.6 Onrtuueckas cuctema ¢GoToanmapara, MUKpPOCKOIIa U TEJIECKOoma

11.7 I'maz  kak  onTuyeckas  cucrtemMa.  bau3zopykocte U
JTATbHO30PKOCTh

11.8 Paznoxenue Oenoro cera B crekrtp. OnbiTel HbioTOHA.
CrnoxeHne CeKTpaIbHBIX BETOB. Jlucriepcus cBeTa

11.9 [TpakTueckue paboThI:




HccnenoBanue 3aBUCMMOCTH YTJIa OTPAKCHHSI CBETOBOTO Jyda
OT yrJja najaeHusl.

W3ydeHne xapakTepUCTUK H300pakeHUs MpEAMETa B IUIOCKOM
3epKaje.

HccnenoBanne 3aBUCUMOCTH yIia MPEJIOMIICHHS CBETOBOTO
Jlyda OT yrJia maJicHus Ha TpaHuIle "BO3IyX - CTEKJIO".
[Tomryuenue n300pakeHUl ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (QOKYCHOTO pPACCTOSIHUS W ONTUYECKOM CHIIBI
coOMparoIIel TUH3HI.

OMBITHI MO PA3JI0KEHUIO OEJIOTr0o CBETa B CIIEKTP.

OMBITHI 110 BOCIIPHUATHIO [IBETA TPEIMETOB IIPHU UX HAOIIOICHUN
yepes LBETOBbIC (DUIIBTPBI

11.10

dusndeckue sBiacHUs B npupoze: 3atmenus Connna u JIyHbI,
[[BETa TeJ, ONTUYECKHE SBJICHHS B arMocdepe (uBeT HeOa,

pedpakuus, pagyra, MUpak)

11.11

TexHuueckue yCTpPOWCTBA: OYKM, Nepuckor, ¢oroanmnapar,
ONTHUYECKHE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUSA

121

Onwitel Pesepdopna u mmanerapHas mojenb atroma. Mogenb
aroma bopa

12.2

Ucnyckanne ©  morjomeHue cBeta aTtoMoM. KBaHTBHL
JluneituaTeie CIEKTPHI

12.3

PannoakTHUBHOCTD. AJ'IB(I)a', Oera- u raMmMa-usJIyudCHUA

12.4

Crpoenue atomHoro siapa. HykiioHHas Moaenb aTOMHOTO siapa.
M30TOmEI

125

PannoaxtuBHble npeBpamenus. [lepuoa nomypacnaga aTOMHBIX
a1ep

12.6

HnepHHe pCaKkIuu. 3aKOHEBI COXpPAaHCHHUA 3apdd0BOIro U
MacCcCOBOTI'O YHUCEIT

12.7

3Hepr1/151 CBA3U AaTOMHBIX AIECP. CBs13b Macchl U OHEPIrun

12.8

Peakuuu cuHTE3a U JEICHUS AACP. Hcrounuku 9HEPTrun COJ'IHLIa
" 3BC3]]

12.9

SnepHas sHepreTtuka. JleficTBUE paJlOAKTUBHBIX M3JIYYCHHI HA
JKUBBIEC OPTraHU3MBI

12.10

[TpakTHyeckue paboTHI:

Habmroienue CromHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.
HccnenoBaHne TPEKOB: WM3MEPEHHE DHEPrUUM YacTHULBI 110
TOpPMO3HOMY IyTH (110 hoTOrpadusm).

W3mepenue paanoakTUBHOTo hoHa

12.11

Pusnueckue SIBJICHUS B IIPUPOLE: €CTECTBEHHBIN
paJIPloaKTHBHBIﬁ (1)OH, KOCMHUYCCKHUE JIyYH, pPaauOaKTUBHOC
U3JIy4eHHE IPUPOIAHBIX MUHEPAJIOB, NEUCTBUE PAJMOAKTHUBHBIX
M3JIy4€HUI Ha OPraHU3M YeJIOBEeKa




12.12 TexHuueckue YCTpOMCTBA: CIEKTPOCKOIN, WHAMBHUAYAIbHBIN
JIO3UMETP, Kamepa Bunbcona

153.8. Jlns mpoBeieHUs OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa 1o ¢gusuke (naiee - OI'D
1o (U3MKE) UCTIOIB3YETCS TepeueHb (KoaupuKaTop) MpoBepseMbIX TPEOOBAHHI K pe3yibTaTaM
OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHON TMpOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHus U
AJIEMEHTOB COZICPIKAHUS

Tabnuua 22.6

IIposepsiembie Ha OI'D no pusuke TpedGoBaHUA
K pe3y/JbTaTaM 0CBOEHHsI OCHOBHOI 00pa30BaTe/JIbHOI NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

Kon IIpoBepsiemble TpeOOBaHUsI K NpeIMETHBIM pe3yJbTraram 0a30BOro
NMPOBEPSIEMOr0 |YPOBHSI  OCBOEHHSI OCHOBHOII  00pa3oBaTe/ibHOIl  NMPOrpamMMbl
TpeOoBaHUSA OCHOBHOI0 0011ero oopasosanusi Ha ocHose PI'OC

1 [Tonumanue ponu GU3MKK B HAYIHOU KapTHHE MHPA;

c(hOpMUPOBAHHOCTh 0Aa30BBIX MPEACTABICHUI O 3aKOHOMEPHOH CBS3U U
MO3HABAEMOCTH SIBJICHUH MPHUPOJBI, O POJH JKCIEPUMEHTa B (U3UKE, O
cucremooOpa3yromieil poiu (QU3MKU B PA3BUTHH ECTECTBEHHBIX HAYK,
TEXHUKHA U TEXHOJIOTHH, 00 3BOMOUMHU (U3UUECKUX 3HAHUK W UX POJH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MHpa, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHUE HAYKU, OOBSICHEHUE MTPOIIECCOB
OKPY’KaIOILIEr0 MUPA, Pa3BUTHE TEXHUKHU U TEXHOJIOTHI

2 3HaHUSA O BHJIaX MaTrepuu (BEIIECTBO U IOJIE), O JBM)KCHHH KaK CIIOoco0e
CYIIECTBOBAHHSI MAaTEPHH, 00 aTOMHO-MOJICKYJISIPHOH TEOPHH CTPOCHUS
BelIeCTBa, O (PU3UYECKON CYITHOCTH SIBJICHHUM MPUPOIBI (MEXaHUUYECKUX,
TETUJIOBBIX, YJICKTPOMArHUTHBIX  KBAHTOBBIX );

YMEHHE Pa3InyaTh SBICHUS MO OMUCAHUIO X XapaKTePHBIX CBOICTB U Ha
OCHOBE OITBITOB, JEMOHCTPHPYIOIINX JJaHHOE (PH3UUECKOe SBICHHCE;
YMEHHE pPACMO3HABATh MPOSBICHUE H3YUYEHHBIX (PU3NYECKUX SIBICHHUHA B
OKPYKaroIIIeM MHUPE, BBIICTISIS UX CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH)

3 Brnanenvne ocHOBamMHM TOHSTHHWHOTO ammapara ¥ CHUMBOJHUYECKOTO S3bIKA
(U3HMKY 1 UCTIONIb30BAHUE UX TSI pEIICHUs YUeOHBIX 3a7a4;

YyMEHHE XapaKTepU30BaTh CBOWCTBA Tei, (uU3WUYecKue SBICHUS U
MPOLIECCHI, UCTIONB3YS (PyHIAMEHTAIbHBIE U YMIUPUYECKUE 3aKOHBI

4 YMeHue ONMUCHIBaTh M3YUEHHBIE CBOMCTBA Teln W (hU3MUECKHUE SBICHMUS,
WCTIONB3YS (U3UIECKHE BETUINHBI

5 Branenne ocHOBaMHM METOZOB HAYYHOT'O MO3HAHHS C YUE€TOM COOJIOICHHS
npaBui 0€30MacHOrO Tpy/aa:

HabOmoieHne (U3NYECKUX SIBICHUI: YMEHHE CaMOCTOSITEIbHO COOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOTO Habopa o0OpyaoBaHHs IO
HHCTPYKIMH, OIIMCBbIBATH XOJ ONbITa W 3alHUCBIBATb €ro pE3ybTaThl,
(GbopMyIMpOBATH BHIBOAKI;

MMPOBCACHUEC MPAMBIX W KOCBCHHBIX I/I3MepeHI/1ﬁ (i)H?)I/I‘IGCKI/IX BCJIMYHNH:
yMEHHE  IUJJAaHHPOBaTh  H3MEPEHHs,  CaMOCTOSTEIbHO  coOuparthb
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY IIO HMHCTPYKIHWH, BBIYUCIIATH 3HAYCHUC
BEJIMYMHBI U aHAJTM3UPOBATh MOIyUYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOM




IIOTPELIHOCTH Pe3yIbTaTOB U3MEPEHHUI;

IIPOBEJICHUE HECJIOKHBIX HKCIEPUMEHTAIbHBIX UCCIICIOBAHN;
CaMOCTOSITENILHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY M NMPOBOAUTH
UCCJIEIOBAHUE T10 MHCTPYKLIHMH, NIPEACTABIATD MOJIYYEHHBIE 3aBUCUMOCTH
¢u3nvyeckux BENMMYMH B BUAe Tabmum ©  TrpadUKOB, YYUTHIBATH
IIOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICJOBAHUS

[Tonnmanue xapaKTepHBIX CBOMCTB (U3MYECKUX MOjENCH (MaTepuaibHas
TOUKa, aOCOJIOTHO TBEPJOE TEJO, MOAEIU CTPOCHUS Ia30B, KUJIKOCTEH U
TBEPABIX TeJl, IJIaHETapHAsl MOJIETb aTOMa, HyKJIOHHAsI MOJI€JIb aTOMHOTO
S7Ipa) 1 YMEHUE IPUMEHSATh UX JUIsl OOBSICHEHUS (DU3HUECKUX TPOIIECCOB

YMmenue o0bsICHATh (PU3NUECKUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHUTyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIBJISITH IPUYMHHO-CIEACTBEHHBIE CBS3M U CTPOMUTH
OOBSICHEHHE C ONOpOM Ha W3YYEHHbIE CBOWCTBA (DM3MUECKUX SIBJICHMIA,
¢bu3nveckne 3aK0HbI, 3AKOHOMEPHOCTH U MOJIEITN

YMmeHue pemiath pacyeTHble 3a7aun (Ha 6a3e 2 - 3 ypaBHEHUH), HCTIONb3YS
3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE (DU3MUYECKHE BETMYUHBI, B YACTHOCTH,
3alUChIBaTh KPaTKOE YCJIOBHUE 33JauM, BBISBISATH HEJOCTAIOUIUE JIaHHBIE,
BBIOMpATh 3aKOHBI M (POpMyINBl, HEOOXOIWUMBIE JJIsI €€ pPEIICHHS,
WCIIOJIb30BaTh CIPABOYHBIE JAaHHBIC, NMPOBOAMTH PACUEThl U OLEHUBATH
PEaTMCTUYHOCTD TOTYYSHHOTO 3HAYECHUSI (PH3UUECKON BEIIMYMHBI, yMEHHE
ONpEAENATh PAa3MEPHOCTh (PUINYECKOM BENUYMHBI, TMOJIYYCHHOH NIpU
pelIeHnH 3a1a4uu

YMeHHe XapakTepru30BaTh IPUHIMIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4YHCJ€ OBITOBBIX IPUOOPOB, M MPOMBILIUIEHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB 10 UX ONMMCAHUIO, UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJICHUH U HEOOXOJUMBbIe (pU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHue UCNOIb30BaTh 3HAHUS O (PU3MUECKUX SBJICHUAX B IOBCEIHEBHON
KHU3HU A1 obOecriedeHusi 0e30MmacHOCTH NpHU OOpalleHUH ¢ OBITOBBIMU
npubopaMM M TEXHHYECKHMH YCTPOWCTBAMM, COXPAaHEHHs 30pPOBbS U
COOJIFOJICHUSI HOPM HKOJIOTMYECKOr0 MOBEJICHMS B OKpYXAIOIIEH cpene;
MOHMMaHHE HEOOXOAUMOCTH TPUMEHEHHUS JIOCTH)KeHUH (QU3UKH U
TEXHOJIOTUH JIJIs1 palliOHAJIBLHOTO MPUPOAONOJIL30BaHNUS

11

OnelT moucka, npeoOpa3oBaHus M  MpeACTaBiIeHHUs HHMOpPMALUU
(GU3MYEeCKOT0  COAEp)KaHUS C  HCIOJB30BaHMEM  MH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH;

YMEHHUE OLIEHUBATh JOCTOBEPHOCTH MOIYy4Y€HHONH MH(pOpPMAalUU Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JONIOJTHUTENIbHBIX HCTOYHUKOB;

YMEHHUE HCIOJb30BaTh NPU BBHINOJHEHUH YYE€OHBIX 3aJaHUN HAay4dHO-
MOMYJISIPHYIO  JIUTEPATypy (PU3MYECKOro CoAepkaHHs, CIPaBOUYHBIE
MaTepHuasl, pecypcebl cetu IHTepHeT;

BJIaJicHHe 0a30BbIMM HaBBIKaMM MpeoOpa3zoBaHUs MH(OPMALUU U3 OJHOU
3HaKOBOM CHCTEMBI B JIpyI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE
NMACbMEHHBIE W YCTHBIE COOOIIEHWUsS Ha OCHOBEe WHGOPMAIMK U3
HECKOJIbKUX HCTOUYHUKOB

Taobmnuua 22.7

ITepedennb 371eMeHTOB cofep:kaHus, NpoBepsieMbix Ha OI'D no pusuke




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

1 MEXAHUWYECKHUE SIBJIEHUSA
11 Mexanunueckoe nBmkeHue. MarepuanbHas Touka. (Cucrema  oTcuera.
OTHOCUTENBHOCTD IBHKEHUS
1.2 PaBHomepHOe u HepaBHOMepHOe nBmkeHue. Cpenussi ckopoctb. Dopmyna Juis
BBIYMCIICHUS CPEIHEN CKOPOCTH:
S
V=—
t
1.3 PaBHOMepHOE mpsiMONIMHEITHOE NBM)KEHUE. 3aBUCHUMOCTh KOOPIMHATHI Teja OT
BpPEMEHU B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKCHUS:
X(t) = Xo + Vxt.
I'padbvky 3aBUCMMOCTH OT BPEMEHH IS MPOSKIIMH CKOPOCTH, MPOCKIIHH
MepeMelIeHusl, IMyTH, KOOpAWHAThl TpPU PABHOMEPHOM MPSMOJIUHEHHOM
JIBUKCHUH
1.4 3aBHCUMOCTh KOOPJAMHATHI TeJla OT BPEMEHH B CiIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS:
tz
X(t) = X, +Vp,t+a, o
dopmynbl IS MPOCKIMH TMEPEMENICHHS, NPOSKIUA CKOPOCTH M MPOSKIIHU
YCKOpPEHUS MPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKEHUH:
t2
Sx(t) = Vox 't+ax A5
2
v, (t) =v,, +a,-t,
ax(t) = const,
Vax? - Vi = 2axSx.
I'padvky 3aBUCUMOCTH OT BPEMEHHM JUIS TMPOCKIUU YCKOPCHHUS, TPOSKIIHU
CKOPOCTH, TMPOEKIMH TMEepPEeMEeIIeHUs, KOOPJIWHATHI MpPH PaBHOYCKOPEHHOM
MPSMOJTUHEHHOM JIBHKCHHUH
15 CBoOoanoe maaenue. PopMyIbl, OMUCHIBAIOIINE CBOOOIHOE TAJCHUE Teja I0
BePTUKAIH (IBUKCHHE Tela BHM3 WJIM BBEPX OTHOCHTEIBHO IOBEPXHOCTU
3emnn). ['papuky 3aBUCUMOCTH OT BpPEMEHM ISl MPOEKIHUHU YCKOPEHHS,
MIPOEKIIMH CKOPOCTU M KOOPIUHATHI IPU CBOOOTHOM TAJCHHUH Tela M0 BEPTUKATU
1.6 CkopocTh paBHOMEpPHOTO [IBIDKEHHUS Tella MO OKpYKHOCTH. HampasieHue

CKOPOCTH.
dopmyna Ui BBIUKCICHHS CKOPOCTH 4Yepe3 pPaauyc OKPYKHOCTH W TEPHOJ
oOparnieHus:




LentpocTpemurensHoe yckopeHue. HampaBieHne LEHTPOCTPEMHUTEIBHOIO
yckopenusi. Dopmyiia Juisi BBIUUCICHUS YCKOPEHHUS:

V2
a =—.
R

0

®dopmyia, CBI3bIBalOIIAsl IEPUOJ M YACTOTY OOpaLCHUS:

1.7

Macca. ITnorHocts Bemectsa. @opmyia i BBIYUCICHUS IIOTHOCTH:

PZV

1.8

Cuna - BektopHas pusndeckas BenuanHa. CI0KEeHUE CHIT

1.9

SBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
! I
F=m-a.

COHaHpaBHCHHOCTB BCKTOpa YCKOPCHU: TCJIa U BEKTOPa CUJIBI, HeﬁCTBYIOIHCﬁ Ha
TCII0

1.11

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

1 1
FZ»l = _Fla2

1.12

TpeHHe IMOKOA U TPCHUC CKOJILKCHMUA. CDopMyna JJIs1 BBIYUCJICHUS MOAYJIA CUJIBI
TPCHUA CKOJIbXKCHUSA:

Fszu'N

1.13

Hedopmaruss Tena. Ympyrue u Heynpyrue gegopmarui. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):

F=k Al

1.14

BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:

m -m
— 1 2

F - G * T .

Cuna TSHKeCTH. YCKOpeHI/Ie CBO6OI[HOI‘O naaCHUs.

(DopMyna JUIA BBIYUCICHUS CUJIBI TAXKECTHU BOIN3H IMOBEPXHOCTHU SemMim:

F =mg.

JBwxenne tmmaHeT Bokpyr Comnna. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs 1 neperpysku




1.15

Wmnynbe Tena - BeKTopHas pu3nuecKkasi BeTMUrHa.
1 1
p=mv

Nmnynbe cuctemsl Ted.
N3menenue nmnynbsca. MMIyabe crsibl

1.16

3aKOH COXpaHEHUs UMITYJIbCA 7S 3aMKHYTON CHCTEMBI TEIL:
I I I
p =myV, +m,v, = const.

PeaktuBHOEC JABHWXKCHHUEC

1.17

Mexannueckasi padora. @opmyra /715 BBIYUCIEHUS PaOOThI CHIIBL:

A=Fscosa.

MexaHu4deckas MOIIHOCTb:

1.18

Kunernueckas u MMOoTCHIMAaJIbHAasA SHCPIrus.
CDOpMy.TIa JJIA BBIYUCIICHUA KHUHETUYECKOMH OHCPIuu:

Teopema 0 KHHETUYECKOUN SHEPTUH.

d)opMyJIa JJIA BBIYUCICHUSA HOTGHIII/I&JIBHOI;'I OHECpruu TECja, IIOAHATOrO

3emiieii:

Ep = mgh

Hazg

1.19

Mexannyeckas SHEprus:

E = Ex + Ep.

3aKOH COXpaHEHHUs MeXaHudeckod sHeprun. dopmyia JUIs 3aKOHA COXPAaHEHUS

MEXaHU4YEeCKOH 9HEPTHUU B OTCYTCTBUC CUJI TPCHUA:

E = const.

HpeBpameHHe MEXaHUYEeCKOH SHEPTHHU IIPU HAJIIMYUHU CHUIIBI TPCHU A

1.20

IIpocTeie MexaHU3MBI. "30J10TOE IPAaBUIIO" MEXAHUKH.
Peryar. MomeHT cuutbl:

M =Fl.
VYcnoBue paBHOBECHS pblyara:

Mi1+M2+..=0.

IToaBHKHBIN U HENOABUKHBIH OJIOKH.




— A_loﬂe?;ﬂaﬂ
KIIJI mpocThIX MEXaHU3MOB, ' = A

aTpaucHHAs

1.21 JlaBieHue TBEpAOTO Tea.
®opmyna a7 BBIYUCICHUS JaBICHHUS TBEPIOTO Tena:
D= F
S
JlaBnenue raza. ATMocdepHoe aBieHue.
I'mapocratudeckoe JaBiieHUE BHYTPH KUAKOCTH.
®dopmyiia 17151 BBIYUCIECHUS AABJICHUS BHYTPH KHUIKOCTH:
p = pgh + paTM
1.22 3akoH [lackans. 'unpaBauyeckuii mpecc
1.23 3akoH Apxumena. Dopmyna Juid  ONpEJeNeHUs] BbITAJIKUBAIOILEH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
Fapx =P9V.
VYcnoBue mnaBanus tena. [lnaBanue cyioB 1 BO3yXOIuIaBaHUE
1.24 Mexanuueckue KoneOaHusl. AMIUIMTYIA, TEpUOA U YacToTa KoJieOaHHil.
®dopmyia, cBSI3bIBaIOIIAs YACTOTY U EpUoA Kojedbanui: V= T
1.25 MareMaTtnueckuii W TNpYXUHHBIA MasTHUKMU. lIpeBpamienune sHeprum npu
Kosie0aTeabHOM JIBUKEHUU
1.26 3aryxatomue Konedbanus. Beinyxnennsle konedanus. Pe3onanc
1.27 Mexanunueckue BoJHBL. IIpomonbHble M monepedHble BOJNHBL. J[IMHA BOJHBI U
CKOpOCTh PacpOCTPAHEHUS BOJHBI:
A=Vv-T
1.28 3Byk. I'poMkocTh U BbicoTa 3Byka. OTpa)keHHE 3BYKOBOI BOJIHBI Ha T'paHHUILIE
IByX cpell. MH(dpa3ByK U yabTpa3ByK
1.29 [TpakTuyeckue paboThI

N3mepenue cpeaHeil MIOTHOCTH BELIECTBA; apXUMEAOBOM CHIIBI, KECTKOCTU
MPYXUHBL, KOA(DGUIIMEHTa TPEHUS CKOJBXKEHHs; paOOThl CHIIBI TPEHUS, CHUIIBI
YOPYTOCTH; CpeIHEH CKOPOCTH JBIKCHMsI OpycKa MO HAKJIOHHOM TUIOCKOCTH;
yCKOpeHusi Opycka IpH JABMXKEHHMHM IO HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuoja KojebaHWH MaTeMaTHYeCKOro MasTHUKA; dYacTOThl W Iepuoja
KoJeOaHui MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha phIYar;
paboThI CUJIBI YIIPYTOCTH MPHU MOJBEME IPy3a ¢ TOMOIIbIO HEMOABUKHOTO OJIOKA;
paboThI CUJIBI YIPYTOCTH P MOAbEME I'Ppy3a C MOMOIIBIO MOJIBUKHOTO OJI0KA.

HccnenoBanne 3aBUCHUMOCTH apXMMEIOBOW CHJIIBI OT OObeMa MOTPY>KEHHOU
4acTH TeNa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUIIBI
OT MAacChl TeJa; CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIbl HOPMAJIbHOTO JTABJICHUS U OT
poJla MOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOIIEH B NPYKUHE, OT CTEIEHU
nedopmaliu IPYKUHBI; YCKOpEeHUsi Opycka OT yIjla HaKJIOHAa HAmpaBIISIOIICH;




neproaa (4acToThl) KOJNEOAHWI HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TIEpUOa
KoJjeOaHui MPYKUHHOTO MAasATHHKA OT MAacChl Ipy3a M KECTKOCTH MPYKHHBI;
HCCIICIOBAaHNE HE3aBUCUMOCTH IEpUoJia KoJeOaHWH HUTSHOTO MAsTHHKA OT
Macchl Ipy3a.

[IpoBepka yciioBUs paBHOBECHSI pblyara

1.30 @dusnueckue SBICHUS B TMPHPOJE: TNPUMEPHl ABIKEHHUS C Pa3INYHBIMH
CKOPOCTSIMH B KHBOW W HEXXHBOH NPUPOJIE, ICHCTBUE CHIIBI TPSHUS B TIPUPOJIC U
TEXHUKE, NPWIMBBI M OTJIMBBI, JBWXKeHHE IutaHeT COMHEYHOW CHUCTEMBI,
pPEaKTHBHOE JIBUKCHHE YKMBBIX OPraHU3MOB, pbIUard B TeJle YEIOBEKa, BIMSHUE
aTMOC(EepHOrO JaBJICHHUS Ha >KUBOW OpraHU3M, IJIaBaHHWE PbIO, BOCIPUSATHE
3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, X0

1.31 TexHuUecKkue YCTPOWCTBA: CIHIOMETpP, TATYUKU TIOJOXKCHUS, PACCTOSHUS H
YCKOPEHHUS, JAWHAMOMETp, TOAIMIMIHUKKN, PaKeTbl, pblYar, TIOABWKHBIA U
HETIOJIBMDKHBIA OJIOKH, HAKIIOHHAsl TUIOCKOCTh, IPOCThIE MEXaHWU3MBI B OBITY,
cOOOMIaoNMecss COCY/Ibl, YCTPOWCTBO BOJONPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA

2.1 OCHOBHBIE  TOJIOKEHHMS  MOJIEKYJISPHO-KHUHETUYECKOH  TEOPHUM  CTPOCHMS
BemiecTBa. Moienu TBEpOro, KUIKOTO U Ta3000pa3HOr0 COCTOSHUI BEUIECTBA.
Kpucrammuueckue u amopdHbIe TeIa

2.2 JlBiwxkenne yactul BemectBa. CBA3b CKOPOCTH JBMXKEHUS YAacTHULl C
Temneparypoii. BpoyHoBckoe nBmxenue, mudpdy3us

2.3 CMaunBaHue U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe pacmmpeHne u cxaTue

2.5 TerioBoe paBHOBECHE

2.6 Buytpennsas sHeprus. PaGora u Teruionepenada Kak CIOCOObI HM3MEHEHUS
BHYTpEHHEH HEpPruu

2.7 Bunp! Temonepeaayn: TeIUIONPOBOHOCTh, KOHBEKIIHS, U3TyICHUE

2.8 HarpeBanne wu oxmaxaeHue Ten. KonwuecTBo — TemwioTel. Y aenmbHas
TEIUIOEMKOCTb:
Q=cm(t2- ty)

2.9 3aKOH COXpaHEHHs] PHEPrUU B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIJIOBOTO
OanaHca:
Qi+Q2+..=0

2.10 Ucnapenne u konnmeHcanws. V3MeHeHWE BHYTPEHHEW HHEPTrUUM B TMPOIECCE

UCHapeHus © KOoHAeHcanuu. KureHue IKUAKOCTU. YJelbHas TerioTa
nmapooOpa3oBaHus:

L9

m




2.11

Brnaxxnocts Bo3myxa

2.12 IInaBnenne wu Kpucraumsauus. l3MeHeHHWe BHYTPEHHEH DHEpPruu IIpU
IUTABJICHUU U KPUCTAJUIM3ALMU. Y IeTIbHAS TeIUIOTa MIaBJICHUS:
=2

m

2.13 BHyTpeHHss sHEprusi cropanus TOIUIMBA. Y IeibHasl TEIJI0Ta CTOPaHus TOILIUBA!

g=—
m

2.14 [Tpunnume! padoTe! TertoBeix auratenei. KIT/ remioBoro asurartess

2.15 [IpakTrueckue paboThl
W3mepenne yaenbHOM TEIUIOEMKOCTH METAUIMYEeCKOTO IMIIMHAPA; KOJIUYECTBa
TEIUIOThI, TMOJYYEHHOIO BOJOM KOMHATHOW TeMIleparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYIO OITYIICH HAarpeThlii IMJIMHIDP;, KOJIHYECTBA TEIUIOTHI,
OTJJAHHOTO HArpeThiM IWIMHIPOM, IOCJE OMYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEPATypPhl; OTHOCUTEIBHOW BIAXKHOCTA BO3[yXa; VYACIHHOW TEIUIOTHI
TUTABJICHUSA JIb/IA.
HccnenoBanne HW3MEHEHHSI TEMIIEPATypbl BOJBI TIPU PA3IMYHBIX YCIOBHSIX;
SIBJIGHUSI TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U Topsiuel BOAbI; Impolecca
HCTIApCHUS

2.16 du3ndecKue SIBICHUS B NPHUPOJIC: TTOBEPXHOCTHOE HATSHKCHHE W KalWJUISPHBIC
SBJIGHUS B TPUPOJIe, KPUCTAIIBI B Ipupone, uznyuenue CoiHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHue pOCHI, TyMaHa, WHEsl, CHera

2.17 TexHUYeCKHe yCTPONCTBA: KAMMUISIPHI, MPUMEPHI UCTIOIB30BaHUS KPUCTAIIIOB,
KHUJKOCTHBIM TEPMOMETp, NATYUK TEMIEPATyphbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, TICHXPOMETpP, TapoBasi TypOWHA, IBHUTATe]lb BHYTPEHHETO
CTOpaHHUs

3 IJIEKTPOMATI'HUTHBIE SIBJIEHUSA

3.1 DnexTpusanys Tel. J[Ba Buaa dIEKTPHUUECKUX 3apsiIoB

3.2 BiaumoneiicTBue 3apspkeHHBIX Ten. 3akoH Kymnona

3.3 3aKOH COXpaHEHHSI JICKTPHUIECKOTO 3apsiia

3.4 Onektprueckoe mnose. HanpspkeHHOCTh  3nekTpudeckoro noiid.  ITpuHiun
CYTIEPIO3UIINH IEKTPUUECKUX MOJIEH (Ha KaYeCTBEHHOM YPOBHE)

3.5 Hocurenu osnexkrtpudeckux 3apsaoB. JlelicTBHE DIIEKTPUYECKOTO TOJS Ha
aNeKTpUdecKue 3apsiibl. [[pOBOTHUKN U TUIICKTPUKH

3.6 [TocTostHHBIN 2MeKTpUYecKuii TOK. J[elcTBHS AmekTpudeckoro Toka. Cuiia Toka.

Hanpsioxenue.

=4

t




u=2
q

3.7 DNEeKTPUUECKOE COMPOTUBIICHUE. Y ACTbHOE dJIEKTPUIECKOE COMPOTUBIICHHE:

r=P!
S
3.8 3akon Oma a5 yJacTka 3JIeKTPUYECKON IIeTIH:
U
|l =—
R

3.9 [TocnenoBarenbHOE COCTMHEHUE TIPOBOJHUKOB:
li=1;U=U1+U2; R=R1 + Ra.
[TapannensHoe coeJMHEHUE TPOBOAHUKOB PAaBHOTO COIIPOTUBIICHUS:
Ur=Uzl=li+1; R=—.

2

CMmenanHbIe COeTMHEHMSI TPOBOTHUKOB

3.10 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.
A=U-1-;P=U"-I

3.11 3akon Jlxoynsa-Jlenna:
Q=1 -R-t

3.12 OnbIT Opcrena. MarHuTHOe MOJE€ MPSMOrO TMPOBOAHHMKA C TOKOM. JInHUM
MarHUTHON MHyKIIUA

3.13 MarsutHOe 10JIE IIOCTOSIHHOTO MarHuTta. B3auMoaelcTBue IOCTOSIHHBIX
MarHuTOB

3.14 JlelicTBrEe MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM

3.15 Omnbitel @apanes. SABneHue anexkTpoMariuTHol HHAYKIMK. [IpaBuno Jlenna

3.16 [TpakTuyeckue paboThI
W3mepeHne  DIIEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B TPOBOJHHUKE
(pe3ucTopbl, JaMIIOYKa), OT HAMPSDKEHHsI HAa KOHLAX MPOBOJHUKA; 3aBUCHMOCTH
COIPOTHBIICHUS OT JUTMHBI IPOBOJHUKA, TUIOMAN €T0 TOMEPEYHOTO CEUSHHS H
YIEJIBHOTO COTPOTUBIICHUSI.
[TpoBepka mpaBuia IS AIEKTPUUECKOTO HANPSHKEHHS MPH MOCIEI0BATETEHOM
COCJMHEHUH IMPOBOJHUKOB; MpaBHUia I CHUJIBl DJIEKTPUYECKOTO TOKa IMpH
napajyuieIbHOM COEIMHEHNU TPOBOIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.17 Ousnyeckue SBICHUS B MPUPOE: JIIEKTPUUYECKHE SBICHHUS B arMocdepe,
AJIEKTPUUYECTBO KHUBBIX OPraHM3MOB, MAarHUTHOE IOJIe 3eMJIH, JApeid momocos,
PO MAarHUTHOTO TIOJIS TS KU3HH Ha 3eMiIe, TOJISIPHOE CUSHUE

3.18 TexHuueckue yCTpOHCTBA: HIIEKTPOCKOI, aMmIlepMeTp, BOJBTMETP, PpeocTarT,




CUETYMK  DIEKTPUYECKOW  DHEPTUH,  OJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeJIbHbIC AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUIECCKHE
nNpeaoOXpaHUTECIIN, OJCKTPOMAIHUT, OJJCKTPOABUIATCIIb IMMOCTOAHHOI'O TOKa,
TeHEPaTop MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIe BOJHBIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlygeBas moaenb cBeta. [IpsMonuHEHOE pacipoOCTpaHEeHHE CBETA

3.21 3akoH oTpaxxeHus cera. [lnockoe 3epkano

3.22 [IpenomiieHue cBeTa. 3aKOH MPETOMIIEHUSI CBETA

3.23 Hucnepcus ceera

3.24 Jlunza. Xox nydeit B nun3e. DokycHoe paccTosHue JMH3bL. OnThyeckas cuiia
JIUH3BI:
D=1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckue mpudopsI

3.26 [IpakTnueckue paboThI
N3mepenue ontuueckoil cuibl coOuparomieil JTuH3bI; (OKYCHOTO PaCCTOSHUSA
cobupatomeld JMH3BI (IO CBOMCTBY paBEHCTBA pa3MepoOB MpenMeTa |
M300pakeHus, KOrJa MpeIMeT pacIoioKeH B JABOMHOM (oKyce), MoKa3aTens
MIPEIOMJIEHUS CTEKJIA.
HccnenoBanue cBoiicTBa n300paxeHusi, TOJYYCHHOTO C TOMOIIbIO COOUparoNIei
TUH3B;, W3MEHEHHs (OKYCHOTO DPACCTOSHUS JBYX  CIIOKEHHBIX  JIMH3;
3aBUCHMOCTH YIJIa MPEJIOMIICHHUS CBETOBOTO JIyda OT yIJia MaJeHus Ha TpaHHIle
"BO3/1yX - CTEKJIO"

3.27 ®usnyeckue sBiaeHUs B mnpupoxe: 3atmeHus ComHua u JlyHbl, 1Beta Teu,
ONITHYECKHUE SIBIEHUS B aTMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)

3.28 TexHuueckue ycTpOHCTBa: OYKM, TMEpPHUCKON, (oToamnmapar, ONTHYECKUE
CBETOBO/IBI

4 KBAHTOBBIE SABJIEHUS

4.1 PanuoaktuBHOCTh. Anb(a-, O6era-, ramma-u3inydenus. Peakiuu anbda- u Oeta-
pacriaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapHas Moaens atoma

4.3 CocraB aromHoro siapa. M3orormsl

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SInepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI

4.6 Ousnyeckue SBIEHUS B NPHUPOJE: €CTECTBEHHBIM paJuOaKTUBHBIA (OH,
KOCMHMYECKHE JIyud, pPaJUOAKTUBHOE M3JIy4YeHHE MPHUPOJHBIX MHUHEPAJIOB,
JeWCTBUE PaJIMOAKTHBHBIX U3TYYCHUH Ha OPTaHU3M YeJI0BeKa

4.7 TexHuueckue yCTpOHCTBA: CHEKTPOCKOI, WHIWBHIYAIbHBIM JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACPHAad SHCPIreTUKa







TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuecTBO yacoB
Ne HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMbl Kontpoabubie | IlpakTuuyeckue JJICKTPOHHbIC (undposrre)
n/n Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3nes 1. ®u3uka u e€ posib B MO3HAHUHN OKPY:KAKIIET0 MUPa
1.1 ®dusnka - HayKa 0 IPUPOJIe 2 BH6HHOTeK_a
LTOK https://m.edsoo.ru/7f416194
bubnuoTeka
12 PH3HUCCKHC BETHHHEI 2 1 ITOK https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 Bubmiorexa
LTOK https://m.edsoo.ru/7f416194
Hroro mo paszneny 6
Pa3nea 2. [lepBoHayaibHble CBeIeHHS O CTPOEHHMH BellecTBA
2.1 CtpoeHue BelecTa 1 BrOmmoTexa
ITOK https://m.edso00.ru/7f416194
2.2 JIBr>KeHre U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 2 1 Bubmiorexa
ITOK https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 bubmaorexa
ITOK https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue e
3.1 MexaHndeckoe JBHKEHHE 3 bubnmotexa
ITOK https://m.edso00.ru/7f416194
3.2 WNuepuusi, Macca, IIIOTHOCTh 4 1 Enbmorexa
’ ’ [IOK https://m.eds00.ru/7f416194
bubmorex
3.3 Crna. Buet cun 14 1 2 HO6§ h(;tgs:;l/m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 [HaBnenune. llepenaua paBneHuss TBEPABIMU 3 Bbubnuoreka
TEJaMH, KUIKOCTIMHU U Ta3aMH ITOK https://m.edsoo.ru/7f416194
4.2 JlaBnenune KuIKOCTH 5 bubnuoteka




ITOK https://m.edsoo.ru/7f416194

bubanorexa

4.3 ATnmoC(hepHOE aBeHHe 6 LTOK https://m.edsoo.ru/7f416194
4.4 JlelicTBuE KUIAKOCTH U ra3a Ha MOrpyKEHHOE B v 1 3 bubnmnoreka
' HUX TEJIO IIOK https://m.edsoo0.ru/7f416194
Hroro no pazueny 21
Paznen S. Pabora u MOIIHOCTL. JHEpPIrus
bubnuoTeka
>4 Pabora u mompocTs 3 1 LTOK https://m.edsoo.ru/7f416194
bubnmnoreka
52 Hpoctsie mexarmsmb! S 1 ITOK https://m.edso00.ru/7f416194
bubnuoteka
53 Mexanueckas SHeprus 4 1 1 ITOK https://m.edso00.ru/7f416194
Htoro no pazneny 12
PesepBHOE Bpems 3
| OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
K
Ne H O-THHECTRO "acon DJIEeKTPOHHbIE (uudpossbie)
/o AUMCHOBAHUE PA3ACJIOB U TEM IIPOrpaMMbl Beero KOHTpOJIbeIe HpaKaneCKne OﬁpaSOBaTeJIbeIe pecypee
padoThI padoThI
Pa3znea 1. TensioBble siBJIeHUS
. bubnmmoreka
11 Crtpoenue u CBOICTBA BEIECTBA 7 ITOK https://m.edsoo.ru/7f4181ce
bubnuorexa
12 Tentosbie poriecc! 21 1 S IHOK https://m.edsoo.ru/7f4181ce
Wroro mo pasneny 28
Paznen 2. DiiekTpuyeckrue 1 MAarHUTHbIE SIBJICHUS
21 DJIEKTpUYECKUE 3apsibl. 3apsyKEHHBIEC TeJIa U UX 7 1 bubnuoteka
' B3aUMOJICHCTBHE I{OK https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN SEKTPUIECKUN TOK 20 1 7 EP(I)6}J<IP;1(;tT§sK'7/m edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBICHUS 6 1 15 bubmorexa

IHOK https://m.edsoo.ru/7f4181ce




2.4 DeKTpOMarHuTHasE WHIYKITUS 4 BH6HHOTeK_a
IHOK https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5
9 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMBbl Kontpoabubie | IlpakTuuyeckue JJICKTPOHHbIC (undposrre)
n/n Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHu4ecKoe [ABIDKCHHE M CIOCOOBI  €ro 10 1 bubnuoreka
OIMCAHMS ITOK https://m.edsoo.ru/7f41a4a6
1.2 Bsaumonelictsue Tex 20 1 3 El/gljzﬁtfie/l/m.edsoo.ru/7f41a4a6
bubnuoreka
13 3axoueI coxpanenus 10 3 ITOK https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 40
Paznen 2. Mexannyeckue Kojed0aHusi M1 BOJTHbI
2.1 Mexammieckne Konebanms ! 3 E%%ﬁ:;?:e/l/m.edsoo.ru/7f41a4a6
22 Mexanueciue BOMHEL 3BYK 8 . 3 E[Pglgﬁtfsl(:jl/m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJTHbBI
31 DNEeKTPOMarHUTHOE TOJIE U AJIEKTPOMArHUTHBIE 5 5 bubnunoTeka
BOJIHBI LTOK https://m.edsoo.ru/7f41a4a6
Wroro mo pasneny 6
Paznen 4. CBeToBbIE SIBJICHHSI
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA 6 2 BH6HHOTeK_a
ITOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ OITHYECKHE TIPUOOPHI 6 3 LBIP(I)6£I/;1?[tT§SK:2/1/m.e d500.ru/7f4134a6




bubanoreka

4.3 Paznoxxenune 6eoro cBeTa B CIIEKTP 3 2 ITOK https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen 5. KBanToBbI€ SIBJICHHS
51 Hcnyckanue 1 MorJIonieHue CBeTa aTOMOM 4 1 Bubmiorexa
LIOK https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO s1pa 6 1 BH6HHOTeK_a
ITOK https://m.edsoo.ru/7f41a4a6
bubnmnoreka
53 FAnepurie peaximu ! 1 LIOK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3neu 6. IloBTopuTe1bHO-00001IAI0IIM I MOAYJIb
6.1 [ToBTOpenue u o0oOIIEHNE COAEpKaHUS Kypca 9 5 bubnuoreka
¢du3uku 3a 7-9 kacc IIOK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
| OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 27




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

 O®usmka, 7 xmacc/ Ilepprmkun W.M., HBanoB A.W., AkmnuoHepHoe oOmiectBo «M3marenscTBo
«IIpocsenienne

» Ouszuka, 8 xkmacc/ Ilepprmkun W.M., HBanoB A.W., AkumoHepHoe o0mecTBO «l31aTenbCTBO
«IIpocsenienue»

» @usuka: 9-it kimacc: 6a30BbIid ypoBeHb: yueOnuk, 9 kmacc/ Ilepeimkun U. M., I'yrauk E. M., MBanos A.
., IlerpoBa M. A., AkumonepHoe o6miectBo «M3aarenbcTBo «IIpocBemenuey

METOAUYECKHUE MATEPUAJIBI JIJISA YUYUTEJISA

» Ouzuka. Jlugakruyeckue Matepuaisl K yaueOHuKy A.B. Ileprimkuna. 7 knacc/Mapon A.E., Mapon E.A. ¢
®uzuka. COOpHHUK BONPOCOB U 3a1ad kK yueOHuky A.B. Ileperimkuna. 7 xkmacc/Mapon A.E., Mapon E.A.,
ITo3oiickuit C.B.

» ®usuka. Jluarnoctudeckue padbotel Kk yueOHuky A.B. Ilepeimkuna. 7 kmacc/Illaxmatoa B.B., Illedep
O.p.

e ®usuka. Tectrl. 7 kiacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meroauueckoe nmocodue k yueOHnky A.B. [lepermkuna. 7 knacc/P@unonosuu H.B.

» ®usuka. [Junaktruueckue marepuainsl kK yaeOuuky A.B. Ilepeimkuna. 8 xkmacc/Mapon A.E. , Mapon E.A.
» ®usuka. COOpHUK BONPOCOB U 3a1au K yueOHuky A.B. Ilepeimkuna. 8 kiacc/Mapon A.E., Mapon E.A.,
[Tozotickuit C.B.

» ®msuka. [Imarnoctuueckue padboTsl k yueOnuky A.B. Ilepeimkuna. 8 kmacc/Illaxmaroa B.B., Illedep
O.pP.

» ®usuka. Tectrl. 8 kimacc/Xannanos H.K., Xannanosa T.A.

» ®usuka. Metonuyeckoe nocodbue k yueOuuky A.B. Ilepoimikuna. 8 kiacc/®@unonosuu H.B.

» Ouzuka. Jlugakruueckne Matepuaisl K yaeOHuKy A.B. Ilepeimkuna, E.M. I'yrauk. 9 kiacc/Mapon ALE.,
Mapon E.A.

» ®usuka. COOpHUK BONPOCOB U 3a1a4 K yueOHuky A.B. Ileppiikuna, E.M. I'ytHuk. 9 knacc/Mapon ALE.,
Mapon E.A., ITo3otickuii C.B.

» ®usuka. Tectol. 9 kimace/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Metoanueckoe nocodue k yueoHuky A.B. [leppiukuna, E.M. I'yrauk. 9 knace/I'ytauk E.M.,
Yepuukosa O.A.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

* bubmuoreka 1mppoBoro 00Opa3oBaTENLHOrO KOHTEHTa. — Pexum gocryma: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67¢e7d

* Enunas xomnekuus IUQPPOBBIX 00pa3oBaTeNbHbIX pecypcoB. — Pexum pgocrtyna: http://school-
collection.edu.ru

. denepanbHbIA LEHTP MH(pOpMaMOHHO-00pa30BaTENFHBIX pecypcoB. - Pexxum

noctyna http://www.fcior.edu.ru/
 HudpoBeile  oOpa3oBatenbHble  pecypchl. —  Pexxum  jgocrtyma:  http://www.openclass.







