MUAHUCTEPCTRO NPOCBEIEHNA POCCHMCKON ®EJEPATIAU
MugaHCTEPCTBO 00pa3oBaHMsl HpkyTcKoii 00,1aCTH
AJMHHHCTPAIMA MyHIIANAILHOTO paiioHa MyHHIHIATLHOIO oGpazoBaHus
"HuskneyARHCKA paiion”

MEKOY "Ilymckas COMI "

PACCMOTPEHO COTJIACOBAHO VTBEPKIEHO
Pyrosogurens MO 3amecTuTeNb AupekTopa  JUpex) )

gﬂk Crapocrenko A.H. : "~ Myxuna B.B. ‘ - Abnynosa E.C.
Tiporokom Nel ' «18p» 08 2023 r. IIp a3 157-00

ot «17» 08 2023 1. ot «21%» 08 2023 1.

PaGouas nporpamma
yueOHoro npeaMera « Dusmkar»
TUIS1 00y4YaroIIuXCsl
OCHOBHOT0 00111eT0 00pa30BaHUs
(7 — 9 kacchI)

P.i. HIymckuii



COJIEPKAHUE

TTOSCHUTEITBHAST BATITICKA v uvvvuereeneesenesssnsessnseasnssasnssasnsesnsesnsesssensssensnsenenseasnsensnaensenens 3
COLECPIKAHUE OOYUCHIMS .....evveeeesinnrreeeessannreeeeesannseeeesannneeeessannne e e e e s annreeeesannnnneeeennnnnees 5
AR 31 £: Yol TR TP PP 5
oI W) £ o TR PP 8
O I8 1 12T o TP URRPRPR 11

HJIaHI/IpyeMBIC PE3YIbTAThl OCBOCHUA IIPOTPAMMBI 110 (1)I/I3HKC Ha YPOBHC

OCHOBHOTO OOIIIETO OOPABOBAHUIS «.eeeuserttererreneeesssasssttssseneeesesssasasssssssreeeessessnanns 17
JIMUHOCTHBIC PEBYIIBTATDL . ....eeeetieeeessiasnsnrreeeeeeeeesssssssnnsseeeeeeeesssaassnnnnneneeeeeessasnnnnes 17
MeETaNPEIMETHBIE PE3YIIBTATDL. ....cetiisueitrreeeeteeeeasssaasnnnrsseeeeeeessssannnnrnnerreeeeeesannnns 18
TIPEAMETHBIE PEBYIIBTATB ....rvevvvreeeessisssntnrnereteeeeesssaasnnnrssereaeeessssaasnnnnnnnrreeeeeesananns 20

TeMaATHUECKOE TUTAHMPOBAHIE ....vvvveeeeessssssttrsrrreessessssasssssssssesseesesssssassssssssessesseessnnnns 29
0 31 T TP TP PUPR PP 29
I ) € 1o P PP PPPR PRI 39



OepnepanbHas pabouas mporpamMma Mo yueOHomy rmpeamery «®Dusuka» (0a30BbIi
ypOBeHbB) (mpeameTHas 001acTh «EcTeCTBEHHO-HAYYHbIE PEAMETHI») (Janee COOTBETCTBEHHO
— nporpamma 1o pusuke, Gpu3nKa) BKIHOYAET NOSICHUTENBHYIO 3alIUCKY,COAepKaHEe 00yUeHus,
IUTAaHUPYEMBIE PE3YJIbTAaThl OCBOEHUS IIPOrPaMMBI IO (PU3UKE, TEMATUYECKOE IJIAHUPOBAHHUE.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo ¢u3mke Ha ypOBHE OCHOBHOIO OOWIEro OOpa3oBaHMs COCTaBJEHA Ha
OCHOBE TOJIOKCHUI M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOU
oOpasoBarenbHOM TporpamMmsbl, mpeactaBieHHbix B ®I'OC OO0, a Takxke ¢ yuy€Tom
dbenepanbpHO paboueit mporpamMmbl BocnuTanuss U KoHIeNuuu mpenojaBaHus yuyeOHOTO
npeamera «Dusnkay.

Copepxanue  mporpaMMmbl 1o (GU3MKE  HAmpaBleHO  Ha  (OpMHpOBaHUE
€CTEeCTBEHHO-HAYYHON TPaMOTHOCTH OOYYalOIIMXCS M OpPraHU3aIvi0 H3y4YeHHS (U3UKH Ha
JeSTeTbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4YUTBHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeamera B peanuzainuu  TpedoBannit PI'OC OOO k miIaHUPYEMBIM JUYHOCTHBIM U
MEeTanpeaMETHBIM  pe3ylbTaTaM  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAY4YHbIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa30BaHus.

[Iporpamma mo ¢Qu3uke ycTaHaBIMBAeT pacrpezesieHne y4eOHOTO MaTepuaia Mo
rojgam o0yueHus (1o Kj1accaM), MpeAsiaraeT MPUMEPHYIO TIOCIE0BATEIbHOCTh U3yUEHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTUS MPEIMETHOIO COACPKAaHUS M Y4Y€TE€ BO3PACTHBIX
0COOEHHOCTEN 00YyYarOIINXCS.

[Iporpamma mno ¢usuke pa3paboTaHa € LEIbI0 OKa3aHUA METOJAMYECKOW MOMOIIU
YUUTENIO B CO3AaHUM paboyeil mporpaMMebl 0 y4eOHOMY MpeaIMETy.

du3uka SABISETCS  CHUCTEMOOOPA3yIOIIMM JJIi  €CTECTBEHHO-HAYYHBIX  y4eOHBIX
IPEeIMETOB, TOCKONIBKY (DU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBJICHMIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel U guznueckoi reorpadueld, BHOCUT BKJIAJ B
€CTECTBEHHO-HAY4YHYIO KapTUHY MHpa, IPEeJAOCTaBIIsIeT Hanboee sicHble 00pa3iibl MPUMEHEHUS
HAY4YHOTO METOJIa MO3HAHMUSI, TO €CTh CII0CcO0a MOTYyYEHHUs JOCTOBEPHBIX 3HAHHUM O MUpE.

Opna U3 TNaBHBIX 337a4 (pu3nueckoro oOpa3zoBaHus B CTPYKType 001ero oopazoBaHus
COCTOUT B (OPMHPOBAHUU €CTECTBEHHO-HAyYHON TPAMOTHOCTH M HHTEpeca K HayKe Yy
00ydJaronuxcsi.

Nzyyenne ¢uszuku Ha 0a30BOM YpOBHE TPEIIONaraeT OBJAJCHHE CIEAYIOIMUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIINMHU €CTECTBEHHO-HAYYHYI0 TPAMOTHOCT:

HAy4YHO OOBACHATDH SIBJICHMUS,

OIICHMBATh W TOHUMATh OCOOEHHOCTH HAYYHOTO WCCIIEIOBAHUS; WHTEPIPETUPOBATH

JAHHbIE U HCIOJb30BaTh HAy4HbIC JI0KA3aTEJIbCTBA
JUISI TIOJTyY€HUSI BBIBOJIOBY.



enn n3yuyeHus QU3MKM HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs ONpPENEICHBI B
Konuenuuu npenogaBanust yueOHoro npeamera «dusuka» B 00pa30BaTeIbHbIX OpraHU3alUIX
Poccuiickoit ®epepanuu, pealn3ylOIIMX OCHOBHBIE OOIIE00pa30BaTENbHBIE POTPAMMBI,
yTBepKAEHHON pemenueM Kosutermm Munucrepcersa npocsemenus Poccuiickon denepanun
(mpotokon ot 3 nexadbps 2019 r.

Ne TIK-4BH).

Henn usyuenus Gpusmnku:

MpUOOPETEHNE NHTEPECA U CTPEMIICHHS O0YUalOIMXCsl K HAYYHOMY U3YUYEHUIO IPUPOIBL,
Pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUA O HAyYHOM METOAE T[O3HaHHA U  (POpMHUpPOBAHUE
MCCJIeI0BATEIbCKOTO OTHOIIECHUS K OKPY KAIOIIUM SIBIICHUSM;

(dbopMHUpOBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa U3yYEHUS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMUpoBaHUE MpPEACTaBIECHUN O POJM (U3UKU ISl PA3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEACTaBIEHUH O BO3MOXHBIX cdepax Oynaymed npodeccnoHalbHON
NeSITEIbHOCTH, CBA3aHHOW C (U3MKOW, MOATOTOBKA K JajbHEHIIeMy OOY4YeHHI0 B 3TOM
HaIpaBJICHUH.

JlocTrkeHue STUX Lened mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus 00eCNEYNBACTCS PEIICHUEM CIIEIYIOUIUX 3a/]1a4:

npruoOpeTeHne 3HaHu| O AUCKPETHOM CTPOEHUH BELIECTBA, O MEXAHUYECKHUX, TEIUIOBBIX,
UIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUH  OmMchiBaTb U OOBACHATH  (PU3MUECKUE  SBJICHUS C
UCIIOJIb30BAHUEM IOJTYUYEHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHs IPOCTEHINNX pacdyE€THBIX 3aJad C MCIOJIb30BaHUEM
¢bu3nyeckux Mojeneil, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HaOII01aTh NPUPOIHBIE IBJICHUS U BBIIOJIHATH OIBITHI, JAOOPATOPHBIE
paboThI M SKCIIEPUMEHTAJIbHbIE UCCIIEI0BAHMS C UCIIOJIBb30BAaHUEM U3MEPUTENIbHBIX PUOOPOB;

OCBOEHHE NpPUEMOB paboThl ¢ HHpOpManue (U3NYECKOro CcoaepKaHMs, BKIOYas
MHPOPMALMIO O COBPEMEHHBIX AOCTIKEHUSIX (U3UKU, aHAJIU3 U KPUTHYECKOE OLICHHBAaHUE
uHdOopMaIuu;

3HaKOMCTBO €O cdepaMu  Mpo(ecCHOHATBHONW  JESATENbHOCTH,  CBS3aHHBIMU C
¢u3MKON, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha JOCTIKEHHSX (pU3HUECcKOil

HaYKH.
Ha usyuenue ¢usuku (60a30BBI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
orBojgutcs 238 wyacoB: B 7 kimacce — 68 wacoB (2 waca B Hemenmo),B 8 kimacce — 68

gacoB (2 gaca B Hezeno), B 9 kimacce — 102 yaca (3 waca B Henelno).

[Ipennaraemslii B mporpaMme 1o (pu3HMKe nepeueHb J1ab0paTOpHBIX pabOT U ONMBITOBHOCUT
PEKOMEHIATEeNbHBIA XapaKkTep, yUuTeldb JeJaeT BhIOOp MpoBeneHus 1abopaToOpHBIX paboT U
OMBITOB €  y4€TOM  WHJIWMBHUIYAIbHBIX  OCOOEHHOCTEW  O0OydYarommxcs,  CIHUCKa
OKCIIEPUMEHTANILHBIX 3a/IaHUid, TMpeajaraéMblX B pPaMKaX OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa 1Mo (U3UKeE.



COAEPXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka v e€ poJsib B IO3HAHUM OKPY:KAIOLIEro MUpPa

®usnka — Hayka o nmpupoze. fABienus npupoapl. Ousnyeckue sBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, DJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuunHbl. U3mepenue pusnueckux BeanunH. Gusnueckue npuOopsl.
[TorpemuocTe n3Mepennit MexIyHapoaHas CUCTEMA €IHHULL.

Kak ¢u3uka u apyrue ecrecTBEeHHbIE HAyKU M3Yy4aroT Hpupoay. EcTecTBeHHO-HayUHBIH
METOJl TO3HaHUA: HAOIIOJEHHE, MOCTaHOBKA HAay4YHOIO BOIPOCA, BBIIBUKEHUE THIIOTE3,
SKCIIEPUMEHT 10 TMPOBEpPKE THUMOTE3, OObsCHeHHe HalmogaemMoro siBneHus. OmnucaHue
(u3MYECKUX SIBJICHUI C MOMOIIbIO MOJIEEH.

Jlemoncmpayuu

MexaHnueckue, TeIUIOBhIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue NprudOPHI U MpolieTypa NPsIMbIX U3MEPEHH aHAIOTOBBIM U IU(DPOBBIM
npudopom.

Jlabopamopnvle pabomsi u onvimol

OmnpezeneHre eHbl JSICHUS IIKaIbl U3MEPUTEIHLHOTO Mpubopa.

N3mepenue paccTosHUN.

N3mepenune o0bEMa KUAKOCTH U TBEPAOTO TEa.

Ornpenenenre pa3MepoB MalbIX TEJl.

N3mepenue temneparypsl IpyU NOMOILIHU )KHIKOCTHOTO TEPMOMETPA U JaTUHKa
TEMIIEPaTypPBbl.

[IpoBeneHue uccnenoBanus MO NPOBEPKE TMIIOTE3bI: JANBHOCTH IMOJETA LIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3jen 2. [lepBoHayajibHbie CBeIEHUS 0 CTPOEHUH BellecTBa

CrpoeHue BemiecTBa: aroMbl M MOJIEKYJIbI, MX pa3Mepbl. OMNbITHI, 10Ka3bIBAIOLINE
JTUCKPETHOE CTPOCHHUE BELIECTBA.

JIBxeHne 4vactul BeniecTBa. CBsA3b CKOPOCTH ABMKEHUS YacTUL C TEMIIEpaTypOU.
BbpoynoBckoe nBwxkenue, nuddysus. BzammopelicTBue dYacTull BEIIECTBA: NPUTSHKEHUE U
OTTAJIKUBAHHUE.

ArperatHbple COCTOSIHHSI BEILECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U  TBEPABIX
(kpucTaIMUecKknx) Ted. B3auMocBsi3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BO/IBL.

Jlemoncmpayuu

Habmtonenne OpoyHOBCKOTO IBUKEHUS.

Hab6monenue muddysun.

HabGmionenne  siBieHui, OOBSICHAIOIIUXCA  NPUTSHKCHHUEM WIM  OTTAIKHUBAHUEM
4aCTUL BEILIECTBA.

Jlabopamopnvle pabomsl u onwvimol

Ornenka auamMeTpa aToMa METOJIOM PSIOB (C UCTIONb30BaHUuEM GoTorpaduii). OnbITH 10

HAOJIIOJICHNUIO TETUIOBOTO PACIIMPEHUS Ta30B.

OmnbITHI IO OOHAPYKEHUIO ACUCTBUS CHUII MOJICKYJISIPHOTO MPUTSKEHUSI.

Paznen 3. /IBu:keHne U B3auMojieiicTBHE TeJl
Mexannueckoe ABM>keHHe. PaBHOMepHOE U HepaBHOMEPHOE JiBHKeHHE. CKOpOCTb.
CpeaHsist CKOpOCTh IIPU HEPAaBHOMEPHOM JIBUKEHUU. PacuéT myTH 1 BpeMEH! IBUKEHUS.

SIBnenue uHepuuu. 3aKOH MHepUUMH. B3auMopeicTBue Ten Kak NpUYMHA M3MEHEHUS

CKOPOCTH JIBMKEHHUs Ten. Macca kak mepa mHepTHocTH Tena. [InmorHocTs BemiectBa. CBsizb
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IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEILIECTBA.

Cuna xak xapakTepucTHka B3aumojeicTBus Ten. Cuna ymnpyrocth W 3akoH ['yka.
N3mepenue cuiabl ¢ IOMOUIbIO JTUHAMOMETpA. SIBeHue TAroreHus u cuia TspkectH. Cuna
TSKECTH Ha Jpyrux miuaHetax. Bec tema. HeBecomocTs. CiokeHue Cuil, HalpaBJICHHBIX MO
onHou npsMol. PaBronenctByromas cuit. Cuita TpeHust. TpeHne CKONbKEHUS U TPEHUE TTOKOSI.
Tpenue B IpuUpoJe U TEXHUKE.

Jlemoncmpayuu

HaGnronenne MexaHM4ecKoro JBUKEHUS Tela.

N3mepenue ckopocTu MpSMOIMHEHHOTO ABUKEHUS.

HaGmntoienue siBjieHUs HHEPLIUH.

HabnroneHre n3MeHeHus: CKOpOCTH MpU B3aUMOJICHCTBUY Tell.

CpaBHeHME MAcC MO B3aMMOJECHCTBUIO TE.

CnoxxeHue cuil, HapaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopnvle pabombi u onvimol

Ompezenenre CKOPOCTH PAaBHOMEPHOTO JBMKEHUs (IIapuKa B )KUIAKOCTH, MOJICTU
3IEKTPUIECKOTO aBTOMOOWIISI M Tak Jiajee).

Onpenenenue cpeHe CKOPOCTH CKOJIbKEHUsI OpycKa WM IapuKa MO HaKJIIOHHOU
IIJIOCKOCTH.

Ornpenenenrie MIOTHOCTH TBEPAOTO TENA.

OMBITBI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHUs (Iedopmalivu) npyKUHBIOT
NPUIOKEHHOMN CHUJIBI.

OMBITBL, IEMOHCTPUPYIOIIHME 3aBUCUMOCTD CUJIbI TPEHHUSI CKOJIBKEHUS OT Beca Telau
XapakTepa CONPUKACAIOIINXCSA TOBEPXHOCTEN.

Pa3jen 4. /laBjieHue TBEPABIX TeJl, JKHAKOCTEN U ra3zoB

HNasnenne. CrnocoObl yMEHBIIEHUS U yBelIWueHus JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBlIeHUs raza OT o00bEéMma, TemmepaTyphl. llepenada naBieHUs TBEPIBIMU
TeJlaMHU, JXUJIKOCTAMM U razamu. 3akoH llackansg. IIHeBmatnueckne MammuHbl. 3aBUCHMOCTD
JaBJICHUS KUJIKOCTU OT TiyouHbl. ['mapoctatudeckuit mapaaokc. CooOmiarommecs cocybl.
['mppaBinyeckre MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe naBieHue. [IpUunHBI CyIECTBOBAHUS BO3IYIIHON
obonouku 3emmu. OnwiT Toppuuermiu. M3mepenue arMochepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUSI OT BBICOTHI HaJl ypoBHEM Mops.IIpubopsl
JUTS U3MEPEHUs aTMOC(HEPHOTO TaBICHUS.

JleficTBHE JKUJIKOCTHU U ra3a Ha NOTPyKEHHOE B HUX TeJO. BulTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3myxormnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIaBJICHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHUs KUAKOCTHIO U Ta30M.

CooOrmaroryecs: COCy/Ibl.

I'mpapaBnuueckunt mpecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla UTUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIEH CUIIBI BECY BBITECHEHHOW JKHJIKOCTH.

YcnoBue 1aBaHMs TeN: [UJIaBaHUE WU TMOTPY>KEHHE Tell B 3aBUCHUMOCTH
OT COOTHOIIEHUS MJIOTHOCTEH Tela U KUJKOCTH.

Jlabopamopuvie pabomsi u onvimol

HccrnenoBanne 3aBHCMMOCTH Beca Tela B BOJAE OT OO0bEMa MOTPYKEHHOU B

KUJIKOCTh YaCTHU Tea.



OmnpeneneHre BBITAJIKUBAIOIIEH CHUJIbI, JECUCTBYIOIIEW Ha TEJIO, MOIrpyXEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKHBAIONIEH CHJIBI, JCUCTBYIONIEW HA TEJIO B
KUJKOCTH, OT MACCHI TeJa.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHJIbI, JAEHCTBYIOLIECH HaA
TEJIO0 B JKUIKOCTU, OT 00BEMA MOTPYKEHHOW B KHUAKOCTh YaCTH Tella U OT IJIOTHOCTH
HKUJKOCTH.

KoncTpyupoBanune apeomeTpa WIM KOHCTPYHMPOBAHUE JIOJAKM U ONpEACIICHUE €€
IPYy30I0AbEMHOCTH.

Pa3nea 5. Pa6ora u MomHoCTh. JHeprus

Mexanunueckas pabota. MOUTHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. lIpaBuio paBHOBecHs
peiuara. [IpumeneHue npaBuiia paBHOBECHS pbldara K OJ0Ky. «30JI0TO€ MPaBUIIO» MEXAHHUKHU.
KIIJ] mpocThix Mexanu3mMoB. IIpocTeie MexaHU3MBbI B OBITY  TEXHUKE.

Mexanunyeckass sHeprus. KuHermueckas W mnoTeHIManbHas »Heprus. lIpesBpamnieHue
OJIHOTO BUJa MEXaHUYECKOM YHEPTUHU B IPYTOMl. 3aKOH COXPAHECHHS SHEPTUU B MEXAHUKE.
Jlemoncmpayuu

[Tpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvle pabomsi u onvimol

Ompenenenrie  pabOTBl  CWJIBI TPEHHS TPU PABHOMEPHOM  JIBIDKCHUH  Tela
110 TOPU30HTAIIBHOM MOBEPXHOCTH.

HccnenoBanue ycinoBUil paBHOBECUS pblyara.

N3mepenne KITJ] HakTOHHOM MIIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUsI MEXaHUYECKOW SHEPTHH.

8 KJIACC
Pa3nen 6. TenuioBble siB1eHUSA

OCHOBHBIE TOJIOKEHNS MOJIEKYJISIPHO-KNHETUUECKOM TEOPUHU CTPOECHUS BellecTBa. Macca
U pa3Mepbl aroMOB H MOJIeKyJ. OTNBITbI, MOATBEP>KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOTO COCTOSHUN BemlecTBa. Kpucrammnyeckue
u amopdubie Tena. OObSICHEHHE CBOWCTB Ta30B, JKUAKOCTEH W TBEPABIX TET HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKOW Teopuu. CMayMBaHWE M KANWUISPHBIE SIBJICHHUS.
TemnnoBoe pacuIvpeHue 1 cxaTue.

Temnepatypa. CBsi3b TeMIeparypbl CO CKOPOCTbIO TEIUIOBOIO JBH)KEHHSI YaCTHLI.
Buytpennsisi sHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH »JHEpruu: Terionepeaadya Hu
coBepieHue padoTel. BUpl Terionepeaayu: TEIIONPOBOHOCTD, KOHBEKITUS, H3TyUEHHUE.

KonundectBo TernoTel. YenbHas TEMJIOEMKOCTH BellecTBa. TermiooOMeH M TemioBOe
paBHOBecHe. YpaBHEHHE TEIUIoBOro OanaHca. [lnaBneHue u oTBep/ieBaHNE KPUCTAITMYECKUX
BEIIIECTB. YJeNbHAs TeruioTa TuiaBieHus. [lapooOpa3zoBanue u koHueHcanusa. Vcmapenue.
Kunenne. YnenpHas Ttemora mapooOpa3oBaHHUs. 3aBHCHMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOoc(epHOTO 1aBIICHUSI.

BnaxnocTe Bo3ayxa.

DHeprus TOIUIMBA. Y AelibHAs TEII0Ta CrOPAHUS.

[Tpunnuner padotsr TermoBbix asurateneit KIIJ| TemmoBoro nsurarens. Teroble
JBUTATENH U 3alIUTa OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHHUs U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOIleccax.

Llemoncmpayuu
HabiroieHre 6poyHOBCKOTO JIBHKEHUSI.
Ha6monenne muddysun.



HaGmntoienue siBiieHni cMauMBaHUs U KaWIISPHBIX SIBICHUM.

HaGntoienre TemioBoro pacimpeHust Ted.

N3menenve gaBieHuss Tra3a TpUd  HM3MEHEHMM OObEMAa W HAarpeBaHUM  WJHU
OXJIAXKICHHH.

[IpaBuna uamMepeHus: TeMnepaTypsl.

Bunel renonepegaum.

OxJax/1eHrue Ipyu COBEPILIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHIH paOOThl BHEIIIHUMH CHIJIAMH.

CpaBHEeHME TEIIIOEMKOCTEN Pa3INYHBIX BEIIECTB.

HaGmronenue kunenus.

HaGmroienre mocTostHCTBA TeMITepaTyphbl IPH MJIABICHUH.

Mopenu TeNI0BBIX ABUTATEIICH.

Jlabopamopnvle pabomsi u onvimol

OMnBITHI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOTO TIPUTSIKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIIOB MTOBAPEHHOM COJIM HIIH caxapa.

OnbITEl 110 HAOMIOICHUIO TETUIOBOTO PACHIUPEHUS Ta30B, KUAKOCTEH M TBEPIBIX
Tel.

OrnpezeneHre 1aBJICHHS BO3yXa B OajUIOHE IIMPHUIIA.

OMnbITEL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTH JaBJICHHS BO3AyXa OT €ro o0béma u
HarpeBaHus WIH OXJIaXICHUS.

[IpoBepka rumore3bl JMHEHMHOW  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  YKMJIKOCTH
B TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTyphbl.

Habmonenre n3MeHeHus: BHyTPEHHEW SHEPTUU TeJla B pe3ysIbTaTe TeIlonepeiayuu
paboThl BHEIIHUX CHIL

HccnenoBanue siBieHUs TEIJIOOOMEHA IMPHU CMEIIMBAHUM XOJIOJHOW U rOpSAYEHBO/IBI.

OrmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIy4YeHHOTO BOJOW  MpH TeriooOMeHec
HArpeThiM METANINYECKUM LHUIUHAPOM.

Ornpenenenne yaenbHOM TEIIOEMKOCTH BellecTBa.liccnenoBanue

npoliiecca UCapeHusl.

Ornpenenenrie OTHOCUTENBHOM BIAXKHOCTH BO3yXxa.OnpeneneHue

yAEJIbHOW TEIJIOTHI IUIaBICHUS JIbJA.

Pa3nen 7. DnekTpuyeckue H MATHUTHBIE SIBJIEHUSA

OnekTtpuszanus Ten. JBa poaa 3ieKTpUyYecKuX 3apsaoB. B3zanmonelcTBue 3apsyKEHHBIX
ten. 3akoH Kynona (3aBHCHMOCTh CHUJIBI B3aUMOJCWUCTBHS 3apsKCHHBIX TENl OT BEIHYHHBI
3aps/I0B U PACCTOSIHUSI MEXKITY TEIAMM).

Onekrpuueckoe mnose. Hanpssk€HHOCTH 3iekTpuyeckoro nois. [lpuHnun cyneprno3unuu
AJIEKTPUYECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DJIEMEHTapHbIN 3iekTpuyeckuil 3apsa. CtpoeHue
aTtoma. [TpoBOIHUKY U AMAIIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiia.

DIEeKTPUUECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS SJEKTPUUYECKOro ToKa. W CTOYHUKH
MOCTOSTHHOTO TOKa. JleMCTBUS 3IEKTPUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIEKTPUUECKUI TOK B JKUJIKOCTSX U ra3ax.

Onextpuueckass nenb. Cuna Toka. OnekTpuueckoe HampsikeHue. ConpoTHBIIEHHE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBJICHUE BemiecTBa. 3akoH Oma Ui ydacTka IEeNu.
[TocnenoBarenbHOE U MApAILIETBHOE COCIMHEHNE TPOBOJHUKOB.

PaGoTta u MOITHOCTB 3IEKTpUUECKOro ToKa. 3akoH [[xoyns—JleHma. Dnekrpudeckue renu
Y IOTPEOUTEIN DIICKTPUUIECKON dHeprun B ObITy. KOpoTKOE 3aMbIKaHuE.

[TocrostHHbIE MarHuThL. B3anmMonencTBUE MOCTOSHHBIX MarHUTOB. MarnuTHOE IMOJeE.
MarnuTtHoe nosie 3eMJId U €ro 3HauYeHHe AJs KU3HU Ha 3emie. OnbIT Dpcrena.



MarsuTtHO€E 110JI€ 2JIEKTPUYECKOro TOKa. [[puMenenne 31eKTpoMarauToB B TeXHUKE. JlenicTBre
MarHMTHOTO TOJii Ha TMPOBOJAHMK C TOKOM. OJIEKTPOJBUraTellb IMOCTOSHHOTO TOKAa.
Ucnonb3oBanue HNEKTPOABHUTATENEM B TEXHUYECKHMX  YCTPOMCTBAaX M HA TPAHCIIOPTE.

Onbitel @apazges. SIBnenue siexkTpomMarHuTHor wunHaykuuu. IlpaBuwno  Jlenna.
OnektporeHeparop. CrocoObl MOMYYEHUS SJIECKTPUUYECKOW HHEPTrUd. IJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HICTOYHHUKAX SHEPTHUH.
Jlemoncmpayuu

DIIeKTpU3anus Tel.

JIBa pona 3IEeKTPUYECKUX 3apsAI0B U B3AMMOACHCTBUE 3apsKEHHBIX TEIL. Y CTPOWCTBO U

NEUCTBHUE JICKTPOCKOIIA.

DIIEKTPOCTATUYECKAs UHIYKIIHS.

3aKOH COXpaHEHHUS ICKTPUUECKUX 3aPsJIOB.

[IpoBOIHUKH U AUDIIEKTPUKHU.

MoaenupoBaHue CUIOBBIX JUHHUM 3JIEKTPUUYECKOr0 NoJist. UCcTOUHUKN

MOCTOSIHHOTO TOKa.

JIelicTBUS IIEKTPUYECKOTO TOKA.

DIIEKTPUUYECKUHN TOK B )KUIKOCTH.

["a3oBbIl pa3psn.

N3Mepenne cuibl TOKa aMIIepMETPOM.

N3MepeHue 371eKTpuYecKoro HaNpsKeHUs: BoJibTMeTpoM.Peocrar u

Mara3vH COIPOTHUBJICHUMN.

B3anmMopeiicTBue NOCTOSHHBIX MATHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUs MTOJIOCOB MarHUTA.

MopenupoBaHre MArHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB.

OnbIT DpcTena.

MarsuTtHo€e 1oJie TOKa. DJIEKTPOMAarHur.

JleficTBH€ MarHUTHOTO T0JIS1 HA TPOBOJHUK C TOKOM.

DJIIEKTpOABUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBIIEHUS 3JEKTPOMAarHUTHON HHAYKIMH. ONIBITHI

®dapanes.

3aBUCUMOCTb HANPABJICHUS MHAYKIIMOHHOTO TOKA OT YCIOBUH €r0 BOSHUKHOBEHUSI.

DIIEKTPOreHePaTOp MOCTOSIHHOTO TOKA.
Jlabopamopnvle pabomsl u onvimol

OnbITHI 10 HAOTIOACHHIO AJIEKTPU3ALIUU TET UHIAYKIIHMEH U TPU COMPUKOCHOBEHUHU.

HccnenoBanue AeCTBUS 3JIEKTPUUYECKOTO MO HA MPOBOJAHUKH U TudeKTpuku. COopka

Y TIPOBEpKa pabOThI AMEKTPUUECKOM IIEMH TMOCTOSTHHOTO TOKA.

N3mepenue u peryimpoBaHue CUIbI TOKA.

N3mepenue u perynmpoBaHNue HAIPSKEHHUS.

UccnenoBanune 3aBUCUMOCTH CHJIBl  TOKAa, MAYLIETO  4Yepe3  pe3ucrop,
OT COIIPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITel, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  DJIEKTPUUECKOTO  COMPOTUBIICHUS
MMPOBOJIHUKA OT €ro JUIMHBI, IIONIAH MTOIEPEYHOr0 CEYEHU U MaTepHAIIA.

[IpoBepka npaBuia CIOKEHUS HANPSHKEHUN MPU MOCIEI0BATEIBHOM COCIMHEHUHIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiIa sl CUJIBI TOKA MIPY NAPAJUIIEIIbHOM COEUHEHUH PE3UCTOPOB.

Omnpenenenrie pabOTHI IEKTPUIECKOTO TOKA, WAYIIETO Yepe3 pe3ncCTop.

OrnpezenieHrie MOIIHOCTHU JIEKTPUUYECKOr0 TOKA, BBIACIAEMOM Ha pEe3UCTOpE.

UccnenoBanune 3aBUCUMOCTH CHJIbl  TOKa, HMAYLIEr0  4Yepe3  JIAMIIOYKY,
OT HANIPSDKCHUS Ha HEH.



Onpenenenne KI1J] narpeBarens.

HccnenoBanre MarHuTHOTO B3aMMOAEHCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3yueHnre MarHUTHOTO MOJISI MOCTOSSHHBIX MAarHUTOB MPU UX O0BEAUHEHUU HPA3/ICIICHUH.

UccnenoBanue neicTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JAEMOHCTPUPYIOIIWE  3aBUCUMOCTh  CHJIbl  B3aUMOJCUCTBHUS  KaTyLIKH
C TOKOM M MarHuTa OT CHJIbI TOKAa M HAIPaBJIEHUS TOKA B KATYIIKE.

N3ydenue neicTBUS MarHUTHOTO MOJI Ha POBOJHUK C TOKOM.

KoHncTpynpoBanue u nuzydenue paboThl AIEKTPOJBUTATEIS.

Nsmepenne KITJ[ a3nekTpoaBUraTeIbHONM YCTAaHOBKH.

OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIIYKIIUU: UCCIETOBAHUE
W3MEHEHUM 3HAYCHUS Y HAMPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC
Pa3nes 8. Mexannueckue siBj1eHUSA

Mexannueckoe nBuxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOro JBWKEHHs. PaBHOMeEpHOe mpsMoiinHENHOe aBukeHue. HepaBHomepHOE
npsAMoJIMHENHHOe JBMXeHue. CpellHss U MTHOBEHHas CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JBU)KCHUU.

Yckopenne. PaBHoyckopeHHOE TpsMOiInHeitHoe aBuxkeHne. CBOOOAHOE MaJeHUE.
OnpiTel ["anuies.

PaBHOMepHOE nBUXKeHME TO OKpyKHOcTH. [lepmon u yactora oOparieHwus.
JIuneliHas 1 yrioBas cKOpocTu. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

[Tepsbiii 3ak0oH HbroTtona. Bropoin 3akon Herorona. Tperwmit 3akoH HproToHa.
[IpuHUMD cyneprno3uLuy CHJL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUsS CKOJIbKEHHUSI, CUJIa TPEHUS
IIOKOS1, IPYTUE BUJIBI TPEHUSI.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TSATOTEHHS. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JIBwxenune maHer Bokpyr Connna. IlepBas kocmuueckast ckopocTb. HeecomocTs
HepEerpy3KHu.

PaBHOBecue maTepuaibHOM TOukH. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecwe TBEPIOTO
TeJIa C 3aKPEIUIEHHOM OChIO BpalieHuss. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. MI3MeHeHne umnyibca. Mmynbe cuibl. 3aKOH COXpPaHEHHUs HMITYJIbCA.
PeakTuBHOE IBM>KEHHUE.

Mexannueckass pabota U MOIIHOCTh. PaGoTa cun TspkecTu, ymnpyroctu, TpeHus. CBs3b
SHepruu M paboThl. [loTeHIMaNbHas SHEPTUsl Tela, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIH.
[loreHunanbHast sHeprusi cxatol npyxuHbl. Kunernueckas osHeprus. Teopema o
KUHETUYECKON SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHH.

Jlemoncmpayuu

HabumroieHrne MexaHn4ecKoro ABMKCHHsI Tella OTHOCUTENILHO Pa3HbBIX TEJ OTCUETA.

CpaBHeHue MyTed U TPAEKTOPUI JIBHXKEHHSI OTHOTO U TOTO )K€ TeJla OTHOCUTEIbHOPA3HBIX
TEJ OTCYETA.

N3mepeHnne CKOpOCTH U YCKOPEHHUS NTPSAMOJIMHENHOTO ABUKECHUS.

HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO ABUKECHMUS.

HaGumroieHne qBuKeHHs Tella 0 OKPYKHOCTH.

HaGmroeHne  MeXaHMYeCKUX  SIBIIGHWUH, TMPOUCXOMAINUX B CHCTEME OTcuéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)XCHHH OTHOCUTEJIBHO KaOuHeTa(u3uKH.

3aBUCUMOCTb YCKOPEHHMSI T€Ia OT MaccChl Tella U IeUCTBYIoIIE Ha Hero cuiibl. Habmonenue

paBEHCTBA CUJI ITPU B3aUMOJICUCTBHUH TE.

N3menenne Beca Tena npyu yCKOPEHHOM JBUKEHHH.

[Tepenaua nmnysbca mpu B3aMMOJIECVCTBUU TEIL.
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[IpeoOpa3oBaHus 3HEPTUH [TPH B3aUMOAECUCTBUHU TEN.

CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJICHCTBHUU.

CoxpaHeHue UMITyJIbca Ipu abCOIIOTHO YIPYTOM B3aUMOJEHCTBUY.

HabiroieHrne peakTUBHOTO ABM)KECHHUS.

CoxpaHeHue MEXaHUYECKON SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHHME MEXAaHMYECKOW DJHEPrMM TMPH JBWKEHWH Tela TMOJ JCHUCTBHEM
MPY>KUHBIL.

Jlabopamopnvle pabomsi u onvimol

KoHcTpynpoBanue Tpakra A pa3roHa M JAalIbHEHIIErO0 PaBHOMEPHOTO JBUKECHHS
HIapyKa WJIn TEIEeKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJIbKEHUs Opycka WM JBH)KEHHUS IIapHKa 10
HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHre YCKOpEHUs Tejaa MNpPH PABHOYCKOPEHHOM JBHMKEHUM IO HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM IBUKEHHH O€3
HA4YaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €ciyu NpU PaBHOYCKOPEHHOM JABM)KCHMM 0€3 HayalbHOW CKOPOCTHU
MyTH OTHOCATCA KakK psii HEUYETHBIX YMCEN, TO COOTBETCTBYIOIIHME MPOMEXYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJBXEHHUS OT CHUJIbl HOPMAJIbHOIO
JABJICHUS.

Onpenenenne kodhHULIMEHTA TPEHUS CKOIBXECHHUS.

Ornpenenenne )KECTKOCTH NPYKUHBI.

Onpenenenrie  pabOThl  CWJIBI TPEHUS TIPU PAaBHOMEPHOM  JIBIXKEHUU  Tefa
110 TOPU30HTAIIBHON MOBEPXHOCTH.

Omnpenenenrie pabOThl CUJIBI YIPYTOCTU MPH MOABEME Tpy3a C HCHOIb30BAHUEM
HEMOJIBUYKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yueHune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannuyeckue KojiedaHusi U BOJTHBI

KonebarenpHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJI€OAHUM: MEPHOJ, 4acToTa,
aMIUIUTyAa. MaremMaTU4ecKuii M TPYKUHHbIM MasTHUKH. lIpeBpamieHue nsHeprum npu
Kosie0aTeIbHOM JIBHKEHUU.

3aryxatomiue koiebanus. BeiHyKneHHbIe KoeOanusi. Pezonanc. MexaHnueckue BOITHBI.
CBoiicTBa MexaHW4yecKuX BOJH. lIponmonbHble W TomepeuHble BONHBL JlIMHA BOJHBI U
CKOpPOCTh €€ pacmpocTpaHeHUs. MexaHWYecKHe BOJHBI B TBEPAOM Tele, CEUCMHYECKUE
BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxeHue 3Byka. H(ppa3Byk U yIbTpa3ByK.
Jlemoncmpayuu

Habmronenue konebaHuii TN 1O/ ICUCTBUEM CHIIBI TSXKECTH M CUITBI YTIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabmroieHre BeIHYKIEHHBIX KosieOaHUM U pe3oHaHca. Pacnipoctpanenue

IIPOJOJIBHBIX M MONEPEUHbIX BOJIH (Ha Mojenu). Habmonenne 3aBucumoctu

BBICOTHI 3BYKa OT YacCTOTBHI.

AxycTudeckuil pe3oHaHC.

Jlabopamopnvie pabomsi u onvimol

Omnpenenenyie 4acTOTHI M MEpUo/ia KojaeOaHnii MaTeMaTH4ecKoro MasTHuka. OnpeneneHue

4acTOTHI U Nepuoja KojieOaHUu MpyKMHHOTO MasTHHKA VcciienoBanre 3aBUCUMOCTH

neprosia KosieOaHWil MOABEIIEHHOTO K HHUTH TPy3a
OT JJIMHBI HUTH.
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HccnenoBanne  3aBUCHMMOCTM — Mepuoja  KoJeOaHWW  NPYKUHHOTO  MasiTHUKA
OT Macchl rpy3sa.

[IpoBepka HE3aBUCUMOCTH TIEPHOJIa KOJeOaHUN Trpy3a, MOABEIICHHOTO K HUTH,OT
MAaCCBI Ipy3a.

OmbITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH nepuosa KojJeOaHUud  IPY>KUHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopenusi CBOOOTHOTO MaICHHUS.
Pa3nen 10. DnekTpoOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMAarHuTHBIE BOJIHBL. CaoiicTBa
AIEKTPOMArHUTHBIX BojH. Illkama  3I€KTPOMArHUTHBIX BoJH. Hcnonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBS3H.

DliekTpoMarHutHas npupona ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu

CBoOIICTBa DJIIEKTPOMArHUTHBIX BOJIH.

BomnHoBBIE CBOMCTBA CBETA.
Jlabopamopnvle pabomsi u onvimol

N3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbI€ ABJICHUSA

JlyueBast momenb cBera. Mcrounuku ceta. lIpsMonuHeiiHOE pacpoCTpaHEHUE CBETA.
3atmenust Connua u JIynsl. Otpaxkenue ceta. [1mockoe 3epkaiio. 3aKOH OTpaKEHUS CBETA.

[Ipenomiienne cBera. 3akOH mpenomieHuss cBera. lloiHOe BHYTpEHHee OTpa)KeHue
cBerta. Mcnonp30BaHuE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJAX.

JIunza. Xonx myuedt B nuH3e. Onrtuueckas cucrema Qoroamnmnapara, MHUKpOCKONa |
Teneckorna. ['11a3 kak onruueckas cucrema. bam3opyKocTs U J1allbHO30PKOCTb.

Paznoxenune OGenoro cBera B crekrtp. OmnbiTel HbtoTona. CriokeHHe CHEKTpaibHBIX
1BeToB. Jucnepcus cBera.
Jlemoncmpayuu

[IpsiMonuHENHOE pacIpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuyenne n3o0pakeHUH B IIIOCKOM, BOTHYTOM U BBITYKJIOM 3epkanax.[Ipenomienue

CBETA.

OnTruueckuii CBETOBO/.

Xo Iydeit B coOMparoIie JIMH3e.

XoJ Jiy4er B pacCeUBAlOIIEH JINH3E.

[Tonyuyenne n300pakeHU C MOMOIIBIO JTUH3.

[Tpunmun nefictBus doToamnmapaTa, MUKPOCKOTIA U TEJIECKOTIA.

Mogens rnaza.

Pasnoxxenue 6enoro cBeTa B CIIEKTP.

[Tonmy4yenne Gesnoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnvle pabomsl u onwvimol

HccnenoBanue 3aBUCKMOCTH yIJia OTPaKeHUsI CBETOBOTIO Jiyya OT yria najaenus.zyuenue

XapaKTePUCTUK N300paKEeHUs TIPEeIMETa B IIIOCKOM 3epKalie.

UccnenoBanue 3aBUCUMOCTH yTiia MPEIOMJIEHUSI CBETOBOTO Jiy4a OT yria naJeHusiHa
TPAHUIIE «BO3TYX—CTEKIION.

[Tory4uenne n300pakeHUH ¢ MOMOIIBIO COOUPAIOIIEH JINH3HI.

Omnpenenenrie (POKYCHOTO PAcCCTOSHUS M ONTHYECKOM CHIIBI COOMPAIONICH JUH3HI.

OnBITHI TIO PA3JIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OneITEl TI0O BOCHPUATHIO I[BETA MPEJAMETOB IMPU WX HAOMIOJECHUU dYepe3 IIBETOBBIC
(GUIBTPBIL.
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Pa3znea 12. KBanToBbI€E IBJICHUSA

OneiTel Pesepdopaa u mnnaHerapHas Monenb aromMa. Mogens atoma bopa.
Hcenyckanue u nornouenne ceeta atoMoM. KBaHThl. JInHeH4YaTbie CIEKTPHI.

PagnoaktuBHOCTE. Anbda-, O6era- M ramma-uziaydeHus. CTpoeHHME aTOMHOIrOo sjpa.
Hyknonnas mMonens atomHoro siapa. M3orombsl. PanunoakTuBHBIE mpeBpamieHus. llepuon
IoJIypacraja aTOMHBIX SIED.

SnepHble peakiuu. 3aKOHBI COXPAaHEHMS 3apsiJ0BOTO U MACCOBOT'0 YUCEN. DHEPIUs CBI3H
aTOMHBIX snep. CBA3p Macchl W dHepruM. Peaknum cuHTe3a W aeneHus saep. McTouHuku
sHepruu CouHIa U 3BE3N.

SAnepHas sHepreTrka. J(eficTBHs paJuOaKTUBHBIX U3JIyYE€HUN HA )KUBbIE OPTaHU3MBI.
Jlemoncmpayuu

CrnexTpsl U3IIy4eHUs ¥ TOTJIOIICHHUS.

CrnexTpsl pa3InuHbIX ra30B.

Cnekrtp Bosiopoa.

Ha6monenue tpexoB B kamepe Bunscona. Pabota

CYETUYMKA MOHU3UPYIOIINX U3JTyYEHUN.

Perucrpanus usnyyeHus NpupoIHbIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnvle pabomsi u onvimol

HabunroieHre CrlonIHbIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUS.

HccnenoBanue TpekoB: U3MEPEHHE SHEPTrUU YACTUIIBI MO TOPMO3HOMY MyTH(TIO
dhoTtorpadusm).

N3mepenue paanoakTUBHOTO OHA.

IoBTOPUTENBHO-00001AI0 U MOYJIb

[ToBTOpUTENHHO-0000IIAIOINI  MOIYJIb TpeJHa3HAueH s CHUCTeMaTH3aluud U
0000IIEeHUSI TPEIMETHOTO COJACPKAHUS U ONbITA JEATEIbHOCTH, HPUOOPETEHHOTO MpPHU
U3YYEHUH BCEro Kypca (M3HMKH, a TakXKe JUIsl MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMeHy Mo (U3HKe sl 00yUYaroIIUXCsl, BHIOPABIIUX ATOT YUECOHBIHTIPEIMET.

[Ipy wu3yyeHUM JAHHOTO MOZYJS PEANU3yIOTCS M CHUCTEMATU3UPYIOTCS  BUIbI
NIeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAETCS JIOCTM)KEHHE TMPEJAMETHBIX U
METanpeIMETHBIX MJIaHUPYEMBIX pe3ylIbTaToOB 00yueHus, POPMUPYETCSl €CTECTBEHHO-HAYYHAs
IPAMOTHOCTb: OCBOCHHME HAyUYHBIX METOJIOB MCCIIEIOBAHUS SIBJICHUW NPHUPOABI M TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSICHATH (DU3HUECKHE SBIICHUS,

MPUMEHAS. TIOJIydYeHHBIE 3HAHWs, pelarh 3aJayd, B TOM YHCIE€ KayeCTBEHHbIE W
AKCIIEpUMEHTAJIbHBIE.

[IpuHUIMNIHANTBHO AESATEIbHOCTHBIN XapakTep JAaHHOTO pasjieia pealn3yeTcs 3a CU€TToro,
4YT0 00yYaroIIrecs BHITOIHAIOT 3aJaHUsI, B KOTOPBIX UM IpEAIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHHWH pacro3HaBaTh M HAYYHO OOBICHATH (U3NUECKHE
SIBJICHUS B OKPY’KarOUIeN IMPUPOJE U IMOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METOJIbI UCCIIEIOBAHUS (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU TUIIOTE3 U MOIYYEHUs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4yHblE OCHOBBI HauOojee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMEp, MPAKTUYECKOT0 HUCIIOIb30BAHUS Pa3INYHbIX UCTOYHUKOB SHEPIUU Ha
OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHMS BCEX U3BECTHBIX BUIOB YHEPIUU.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKEHA
YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Nzydyenne ¢u3nkum Ha YpPOBHE OCHOBHOTO 0O0mmIero oO0pa3oBaHMsI HANpPaBJICHO Ha
JNOCTH>KEHHE JIMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YyJIbTATOB.
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JIMUHOCTHBIE PE3YJIBTATHI

B pesynbraTe u3ydenuss QU3MKM HA yYpOBHE OCHOBHOTO 0O0IEr0 00pa3oBaHUSY
oOyuyarorerocst OyayT cOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3YIbTAThI B UACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

MIPOSIBJIEHNE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOMN
(u3nuecKol HayKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHKCHHSIM POCCHIUCKUX YUEHBIX-(PHU3UKOB;

2) rpaskAaHCKOro U yXOBHO-HPABCTBEHHOr 0 BOCIIMTAHMS S

TOTOBHOCTh K  aKTHBHOMY YYacTHIO B OOCYXICHHUH  OOIIECTBEHHO-3HAYUMBIX H
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C TPAKTUYCCKUM MTPUMECHCHHEM JTOCTHKCHUN (DU3UKH;

OCO3HAaHHE BAKHOCTH MOPAITbHO-3TUYCCKUX MTPUHITUIIOB B JCATCIBHOCTH YUEHOTO;

3) 3CTeTHYECKOro BOCIIMTAHUSA:

BOCIIPHATHE 3CTETUYCCKUX KAYeCTB (PU3NUYCCKON HAYKH: €€ TapMOHMYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOIr'0 IIO3HAHMS

OCO3HaHHE ICHHOCTH (PU3UYECKOW HAyKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MUpa,
OCHOBBI Pa3BUTHUSA TEXHOJIOTUM, BAXXHENIIIEW COCTABJISAIOLIEN KYJIbTYPHI;

pa3BHUTHE HAYYHOU JTFOO03HATEILHOCTH, HHTEPECA K UCCIICIOBATCIILCKON JICATEIIbHOCTH;
5) popmMupoBanus KyJbTYPbI 310POBbSl H SMOIHOHAJLHOI0 0JIAT OOy YHS:

OCO3HAHHME IEHHOCTH Oe3omacHoro oOpa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpPE, BaXXHOCTHM TpaBWJI 0e30MacHOro TMOBEIEHUs Ha TpaHCHopTe, Ha Joporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYZAOBAHUEM B JIOMAIIHUX YCJIOBUSX;

chopMHUPOBAaHHOCTh HaBbIKa pediekcuu, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKoro
e MpaBa y APyroro 4eaoBeKa;

6) TPyA0BOIr0 BOCHUTAHNSA:

aKTUBHOE y4YacTHE B PEIICHUM MPAKTUUYECKUX 3a7ad (B paMKax ceMbH, 00pa30BaTEIbHOU
OpraHu3aly, ropoja, Kpas) TEXHOJIOTHYECKOW U COIMAIbHON HaMpaBlIEHHOCTH, TPEOYIOIINX
B TOM 4HUCJIe U PU3NYECKUX 3HAHMUIA,

UHTEPEC K MPAKTUUECKOMY U3YUEHUIO Ipodeccuii, CBI3aHHBIX C (PU3UKOM;

7) 3K0JOrH4ecKOro BOCHUTAHMS:

OpUEHTAaIUsl Ha MpUMEHEeHHe (U3NYECKUX 3HAHUU [UIsl pelieHus 3aaad B 00JacTu
OKpYKarolie cpe/pl, MIIaHUPOBAHUS MMOCTYIKOB U OLIEHKH MX BO3MOXHBIX IOCJIEICTBUMA IS
OKpYKarolIeH cpeibl;

OCO3HaHHUE II00aTBHOT0 XapaKTepa IKOJIOTUUECKHUX MPOOIEM U MyTel UX pElICHHUS,;

8) axanTanmuu K M3MEHSIIOUIMMCS YCJIOBHSIM COIMAIBLHOM U MPHPOTHON CpeIbl:

MOTpeOHOCTh BO B3aUMOJICUCTBMM TPU BBITIOJHEHUU UCCIECIOBAHUN U TPOEKTOB
(u3MUeCKOl HANPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYH0 JIeATEIbHOCTD;

noTpeOHOCTh B JOPMUPOBAHHUH HOBBIX 3HAHHI, B TOM YuCie (OPMYIHPOBATH HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3NUECKIX OOBEKTAX U SBICHUSX;

Oco3HaHue NePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTu (PU3UKH;

TUIAHUPOBAHUE CBOETO PA3BUTHUS B TPUOOPETEHUM HOBBIX (U3UYECKUX 3HAHUI;

CTpEeMJICHUE aHAM3UPOBATh M BBISBISATH B3aUMOCBSI3H MIPUPOBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOIh30BaHNEM (DU3HMUECKUX 3HAHUM;

OIICHKA CBOUX JICHCTBUU C YYETOM BIUSHUS Ha OKPYXKAIOIIYIO0 CpEeIy, BO3MOXKHBIX
TJI00aTBbHBIX TIOCTIECTBUM.

METAIIPEJIMETHBIE PE3YJIbTATBI
B pesynbprate ocBOeHHs mporpamMmbl M0 (HU3MKE HA YpPOBHE OCHOBHOTO OOIIETO
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oOpa3zoBanusi y oOyuaromierocs OyayT cQOpMHUpPOBAHBI METANpPEIMETHBIE PE3YyJIbTaThl,
BKJTIOYAIOIINE [MO3HABATENIbHBIE YHUBEpCAJIbHBIC YyUeOHBIE IEHCTBHA, KOMMYHHKATHBHBIC
YHUBEPCAILHBIC yUeOHBIC IEHCTBUS, PETYIATUBHBIC YHUBEPCATLHBICYUCOHbIC TEHCTBHS.
Ilo3HaBaTe/ibHbIE YHHBeEPCAJIbHbIE y4eOHbIE JeHCTBUA

Ba3oBble 1oruyeckue aeicTBus:

BBISIBIISAITH M XapaKTEpU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SBIICHUN);

YCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINU, OCHOBAHUS
JUTs1 000OIIEHUS U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH WM TPOTUBOPEYHS B PacCMaTPUBAEMBIX (akTaxX, TaHHBIX U
HAOJTIOICHUSX, OTHOCSAIITUXCS K (PU3HUECKUM SIBJICHUSIM;

BBISIBIISATh TIPUYUHHO-CJICJACTBCHHBIC CBS3M TPH H3YYCHUH (PU3NYCCKUX SBJICHUU U
MPOIIECCOB, JICNIaTh  BBIBOJABI C  HCIONB30BAHUEM JIEAYKTHBHBIX W  HWHJIYKTHUBHBIX
YMO3aKIIOYCHUH, BBIJIBUTATH THIIOTE3bI O B3aUMOCBSI3X (PU3NYCCKUX BEIIMUUH;

CaMOCTOSITEILHO BbIOMpaTh Croco0 perieHus: yueOHoil (usmyeckoil 3amayuu (cpaBHEHUE
HECKOJIbKUX BapUaHTOB PEIICHUs, BRIOOP HanOOJee MOAXOISIIETO ¢ YIETOM CAMOCTOSITETHHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBare/ibcKkue 1eHCTBHS:

WCTIOIh30BaTh BOIIPOCKHI KAK MCCIICIOBATEILCKUN MHCTPYMEHT TIO3HAHUS; IPOBOANTE IO

CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(U3NYECKHid SKCIIEPUMEHT, HEOOBIIIOe UCCIIeIOBaHNe (PU3MUECKOTO SIBJICHHS, OIICHUBATh Ha

IPUMEHUMOCTH U JOCTOBEPHOCTH MH(OPMAILIHIO, TOTYYEHHYIO B X0/1€
UCCJIEIOBAHUS WA HKCTIEPUMEHTA;

CaMOCTOSITEIBHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, OTbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JalbHeWIee pa3BUTHE (PU3MUYECKUX TMPOIECCOB, a
TaK)Ke BBIJIBUTAThH MPEANOI0KEHUS 00 X pa3BUTUHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Pabora ¢ undgopmanueii:

OPUMEHSTh  pa3IMyHble METOJbl, HWHCTPYMEHTHI M  3alpoChl TpU  TOUCKE U
otOope nH(GOPMAIIUK WU TaHHBIX C YYETOM MPeUI0KEHHON yueOHOM Qu3ndeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH WHOOPMALMIO PA3TUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABIICHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTHUMANbHYIO (opMy mpencTaBieHus WHPOPMALUUA U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4ll HECIOKHBIMUA CXEMaMH, JAUarpaMMamu, HHOU rpaduxoit
U UX KOMOMHAIMSIMU.

KomMMmyHuKkaTUBHbIE YHUBepcajibHble YuyeOHbIe HelicTBUS:

B XoJe O0OCyxJeHHs y4eOHOTO Marepuana, pe3yJbTaToB Ja0OpaTOPHBIX pPaboT u
MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMoOil T€Mbl W BBICKa3bIBaTh WUJIEH,
HaIleJICHHBIE Ha PEIlIEHUE 3a]]a4d U MOIJIEpKaHue OIarokeaaTeIbHOCTH OOIIeHUS;

COTOCTABJSITh CBOM CYXICHHS C CYXACHHSIMH JPYIMX YYacCTHHKOB JIHAJOra,
OoOHaApYUBATh Pa3INuMe U CXOJCTBO MO3UIIUN;

BBIPAXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUCbMEHHBIX TEKCTAX;

nyOMUYHO  TMPEACTABNIATH  PE3yJIbTaThl  BBIMOJHEHHOTO  (DU3MYECKOr0  OIbITa
(dKCTIEpUMEHTA, UCCIIEIOBAHNUS, TIPOEKTA).

MOHUMATh M MCTOJIb30BaTh MPEUMYIIECTBA KOMAHJHON U WHAMBUAYATHHOU PabOTHI IPH
pelIeHuN KOHKPETHOW (hrU3nUYecKoil mpoOIeMsl;

MPUHUMATh [€JTM COBMECTHOM JEeSTEIBHOCTH, OpPTraHW30BBIBATH JCUCTBHS 1O €€
JOCTHKEHUIO: pacHpeesiTh PO, 00CYKAATh MPOLECCHl U Pe3yIbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHHS HECKOJIbKUX JIFOACH;

BBIMIOJIHATG CBOIO YacTh PadOThI, OCTUTAs KAa4eCTBEHHOTO pe3ylibTaTa IO CBOEMY
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HaIpaBJICHUIO U KOOPAWHUPYS CBOU JIEHCTBUSA C IPYTUMU YJIEHAMU KOMaHbL;

OLICHMBAaTh Ka4€CTBO CBOETO BKJIAJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTENBHO
c(OpMYyJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.
PerynsiTuBHble yHUBepcaJibHble YueOHbIe JeiicTBUS
Camoopranuszaumus:

BBISIBIISITh NMPOOJEMBbl B  KU3HEHHBIX M  YYE€OHBIX CUTyalUsX, TpeOYyIOmuxX Ui
pelieHust PU3NYEeCKuX 3HAHUIT;

OPUEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX MPHUHATUS pEIIeHUd (MHIUBUIYaJIbHOE,
MPUHATHE PELIECHUs B TpYyMIIE, IPUHATUE PELICHUI TPyIIoi);

CaMOCTOSITEIbHO COCTaBJIATh AITOPUTM pelleHus] (U3NYECKOM 3aJayd WIM IJlaHa
UCCIIEIOBAaHUsI C YYETOM HMMEIOIIMXCS PpEcypcoB U  COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHpOBATh IpeajaraeMble BapHaHThl PeLICHUM;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPO/1b, IMOLMOHAJILHBIN HHTEJJICKT:

JlaBaTh AJICKBATHYIO OLIEHKY CUTYallH U IIpeAJIaraTh IiaH €€ N3MECHEHMS;

OOBSICHATH MPUYMHBI JOCTHKEHUS (HEAOCTHKEHUS) pe3yIbTaTOB AEATEIbHOCTH, AaBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTb (B TOM YHMCJE B XOJ BBINOJHEHHS GU3UUYECKOTO
UCCJIeIOBAaHUsl WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHHUBIIMXCS CHUTYyalui,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSM.

CTaBUTh ce0s Ha MECTO ApPYyroro 4YeioBeKa B XOJE€ CHOpa WM JUCKYCCHHM Ha
HAy4HYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro.

npu3HaBaTh CBOE MpaBO Ha OMMOKY MpH pelieHud (U3MYECKUX 3aJad WM B
YTBEPXKACHUAX HA HAYYHBIE TEMbI U TAKOE )K€ MPABO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOydyenus B 7 kjiacce MpeAMETHBIE PE3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb CPOPMUPOBAHHOCTD Y OOYUAIOITUXCS YMEHMIA:

UCIIONIb30BAaTh  TMOHATHA: (PU3MYECKME ¢ XHUMHUYECKHWE SIBJICHUS, HaOIIO/IEHuE,
HKCIIEPUMEHT, MOJeNIb, THUIOTE3a, EIUHUIBI (PU3UUECKUX BEIWYMH, aToM, MOJIeKyJa,
arperatHble COCTOSIHUSI BemecTBa (TBEpIOE, JKUIKOE, Tra3000pa3HOE), MEXaHHYEeCKOe
JBUKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEITHOE), TpaeKTopus,
paBHojelicTByomass  cwi, naedopmanus  (ympyras, —IUIaCTHYEcKasi), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IBI;

paznu4ath sBieHus (Auddy3us, TEIIOBOE IBIKEHHWE YAaCTHIl BEIIECTBA, PABHOMEPHOE
JBKEHNE, HEPABHOMEPHOE JBUKEHUE, UHEPIMS, B3aUMOJICUCTBUE TEJ, PAaBHOBECUE TBEPBIX
TE€J ¢ 3aKPEIUIEHHOM OCBIO BpAILEHUs, Mepeada AaBJICHUS TBEPABIMU TEIAMM, )KUJIKOCTAMU U
razamu, atMoc(epHOe JaBJiCHHE, IJIaBAaHUE TeJ, MPEeBPAIEHUs] MEXaHUYECKOW PHEPruu) IO
OMMCAHHUIO HUX XapaKkTEpPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX IAHHOE
¢busnueckoe SBICHUE;

pacro3HaBaTh MPOSIBICHUE M3YyUYCHHBIX (DU3MUECKUX SIBICHUH B OKpY’KalOIEM MHpE, B
TOM 4YHrciIe GU3NIECKUE SIBICHUS B IPUPOE: TPUMEPHI IBHKEHHS C PA3INIHBIMH
CKOPOCTSIMU B KMBOM M HEKHMBOM NPUPOAEC, NECUCTBUE CWIbI TPEHUS B NPUPOAEC U TEXHHUKE,
BIUSIHHE aTMOC(EPHOTO aBJICHUS Ha JKUBOW OpraHu3M, IUIAaBaHHME pbIO, phIYard B Teie
YeJI0BeKa, MPH 3TOM MEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUe€OHYIO, BBIICIATH CYIIECTBEHHBIE
CBOICTBA (MPU3HAKH) PU3NIECKUX SBIICHU;

OIMCHIBATh W3YyYEHHBIE CBOMCTBA TNl M (DU3MUYECKUE SBIICHUS, MCIONB3Ys (PU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTD,
CWJIa YIPYIOCTH, CUJa TSDKECTH, BEC TeJla, CUjla TPEHUs, JaBjaeHue (TBEPIOTO Tena, JKUIKOCTH,
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rasa), BRITAIKUBAIOIIAs CUJIa, MEXaHUueckasi paboTa, MOIIHOCTD, MJIEYO CHUJIbl, MOMEHT CHUJIBI,
KO3(DPUIIMEHT MOJE3HOTO JEUCTBUS MEXAHU3MOB, KUHETHUECKAs U MOTEHIIUAbHASI YHEPTHUS),
MpU ONHCAHUU TPABUIBHO TPAKTOBATH (PU3UYECKHUI CMBICI HUCIOJIB3YEMBIX BEJIMYMUH, HUX
0003HAaUCHUS U €AUHUIBI PU3NUECKUX BEJIMUYMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO
(bU3UYECKYI0 BETUYNHY C APYTUMHU BEJIMUUHAMH, CTPOUTH TpaUKy U3yUEHHBIX 3aBUCUMOCTEN
(bUBUYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBIICHUSI M MPOIECCHI, UCIIOJIb3Ys MpaBuia
CIOXKeHUsT cuil (BIOJIb OAHOW mpsiMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MPaBWJIO paBHOBeCHs phiuara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXAHHKH, 3aKOH COXPaHEHUS
MEXaHWYECKOW DHEPTuH, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aMHCHIBATH
€ro MaTeMaTH4YEeCKOE BBHIPAKCHHUE;

OOBACHATh (DU3MYECKUE SBJICHUS, NPOLECCHl W CBOWCTBa TeJ, B TOM UHCIE U B
KOHTEKCTE CUTyaluu MPaKTUKO-OPUEHTUPOBAHHOTO xXapakrepa: BBISIBJISITh
MPUYNHHO-CIICJICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHWE U3 1-2 JOTMYeCKUX IIaroB C
ornmopoii Ha 1—2 uU3y4YEHHBIX CBOMCTBAa (IM3MUECKHUX SBJICHUH, (PU3MUECKMX 3aKOHA WIIHU
3aKOHOMEPHOCTH;

pemaTth pacuéTHple 3agayd B 1-2 JCHCTBUSI, HWCMOIB3YysSd 3aKOHBI U (OPMYJIBI,
CBsI3bIBAOIINE (DU3MYECKUE BENMYMHBI: HAa OCHOBE aHAIM3a YCIOBUS 3a/Jauyd 3alKChIBaTh
KpaTKo€ YCJIOBHE, MOJACTABIATh (PU3MUYECKHE BEIUMYMHBI B (POPMYJBI U MPOBOJUTH PACUETHI,
HaxOJIUTh CITPABOYHBIE IAHHBIE, HEOOXOMMBIC JIJISl pEIIeHHUs 3aa4, OIICHUBAThPEAIMCTUYHOCTh
NOJTy4YE€HHOM (PU3NYECKOI BETHUNHBI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPH MOMOIIU (PU3MUECKUX METOOB,
B ONKCAaHUU UCCIIEIOBAHUS BBIICISTH MPOBEPSIEMOE MPEANOoN0oKeHne (TUIIOTe3y), pa3inyaTh U
UHTEPIPETUPOBATD MOJTYUSHHBIN pe3yIbTaT, HAXOIUTh OLIMOKUB XOJI€ OMBITA, AENaTh BHIBOJIBI
0 €r0 pe3yybTaTaM;

IPOBOJUTH OMBITHI MO HAOIOEHUIO (PUBUYECKUX SBJICHUNA WU (PU3NUYECKHMXCBOWCTB

Ten: GOpMyIHPOBATH MPOBEPSEMbIE TPEANON0KEHUS, COOMpPaTh YCTAaHOBKYH3

IPEI0KEHHOTO 000PYI0BaHNs, 3aMCHIBATh X0/ OIbITa U POPMYIUPOBATH BHIBOIBI;

BBITIOJHSATH MPSIMbIE U3MEPEHUS PACCTOSTHUS, BpEMEHH, MacChl Tesla, 00bEMa, CUITBI

U TEMIEpaTypbl C HCIIOJIb30BAaHUEM AaHAJIOTOBbIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
NoKa3aHus MPUOOPOB € yUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OIHOW (DU3MUECKOW BEIWYHHBI OT JPYTOW C
MCIIOJIb30BAHUEM TPSMBIX U3MEPEHHH (3aBUCUMOCTHU IIYTH PABHOMEPHO JABMXKYIIETOCS
TeJa OT BPEMEHU [BIIKEHHUS Tela, CUIIBI TPEHUS CKOJBKEHUS OT Beca Teja, KadecTBa
00pabOTKH MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHUJIBI TPEHUS OT ILUIOIIAId COMPUKOCHOBEHUS
TeJ, CHWJIbl YHOPYTrOCTH OT Y/UIMHEHHs TPYKHUHBI, BBITAJKUBAIONICH CHUJIBI OT 00BEMaA
MOTpyKEHHOM YacTH TeNa U OT IUIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Telna,
OT TIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeNo, YCIOBH IUTaBaHMs TEJ, YCIOBUH paBHOBECHUS
ppluara u OJIOKOB, y4YacTBOBaTh B IUTAHMPOBAaHUHM YYEOHOTO WCCIEOBaHMs, COOUpaTh
YCTAaHOBKY U BBINIOJHATh HW3MEPEHUs, CIeAys TMPEeAIOKCHHOMY TIUIaHy, (UKCHPOBATH
PE3yNbTATHI MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BETUYHMH B BHJIE MPEIOKECHHBIX TaOIHI]
U TpaduKoB, NelaTh BBIBOJBINO Pe3yIbTaTaM HUCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE W3MEPECHHUS] (PU3NYECKUX BENMUYMH (TUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPAOIO TeJa, CUJla TPEHUSI CKOJbXEHUS, JaBJI€HHUE BO3AYyXa, BHITAJIKUBAIOIIAS
CWJIa, NIEUCTBYIOINIAs HA MOTPYXEHHOE B JKUJKOCTh TEJ0, KOAD(PHUIIMEHT MONe3HOTO JIEHCTBUS
MPOCTBHIX MEXAHU3MOB), CIIelysl MPEIOKEHHOW MHCTPYKLMH: MPHU BBINOIHEHUU HU3MEPEHUN
coOupaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOW BEJIMYNHBL;

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH Tpu paboTe C  J1abOpaToOpHBIM
o0opyI0BaHHEM;
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yKa3blBaTh MPUHIUIBl JEHUCTBUS NpUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JMHAMOMETP, COOOIIAIOIIMECS COCYAbl, OapoOMETp, pblyar, MOJBHKHBIM MU
HEMO/IBU)KHBIHN OJIOK, HAKJIOHHASI TJIOCKOCTh;

XapaKTepU30BaTh NPUHLHUIIBI AEUCTBUS N3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopol Ha uX omMucaHug (B TOM 4HCIE: MOAUIMIIHUKH, YCTPOHCTBO BOAOIPOBOJA,
TUIPaBIMYECKU Tpecc, MaHOMETpP, BBICOTOMED, MOPIIHEBOW HACOC, apeOMETp), MCIOIb3Ys
3HaHHUS O CBOMCTBaX (PUM3MYECKUX SBJICHUNH M HEOOXOAuMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH HOpUMEpPHl (HaXoAUTh UWHGPOPMALMIO O MpUMEPAX) MNPAKTUYECKOTO
MCIOJIb30BaHMs (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM JKM3HM /7151 oOecrieyeHus: 6e30MacHOCTH
npu oOpallleHHHd ¢ NpubopaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBBbS U
COOJIFOICHHSI HOPM HKOJIOTHYECKOr0 IIOBEJCHUS B OKpY Karolleiicpese;

OCYUIECTBJISITH OTOOp HMCTOYHMKOB UH(popManuu B HWHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alPOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUM M MyTEM CpPaBHEHUS
Pa3IMYHbIX MCTOYHUKOB BBIAECIATh MH(GOPMAIIMIO, KOTOpas SBJIAETCS MPOTUBOPEYMBON WU
MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3aJlaHUN HAyYHO-TIOMYJISAPHYIO JIUTEPATypy
(bu3MUecKoro cojep)kaHus, CIpaBOYHbIE MaTepuaibl, pecypchbl ceTu MHTepHeT, BianeTh
npuéMamMu KOHCIIEKTHUPOBAaHUS TEKCTa, MpeoOpazoBaHus WHGOpMAIMK W3 OAHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPAaTKUE MHCbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE 2—3
MCTOYHHUKOB HH(pOpMaK PU3NIECKOTO COAEPKAHMsI, B TOM YHUCIIe ITyOIMYHO
7ieNaTh KpaTKue COOOIIEHUsT O pe3yJibTaTaxX IPOEKTOB WM YUEOHBIX UCCIIEIOBAHUM, IPU ITOM
IPaMOTHO HCIOJb30BaTh M3yYEHHBIH MOHATHHHBIN anmapaT Kypca (UM3HMKH, CONPOBOXKAATh
BBICTYIJIEHUE NPE3eHTalUEN;

IpU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIIEJOBAHUN pacnpeiensTh OO0s3aHHOCTH B
Ipynne B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJjayaMH, CIEAWTh 3a BBIIOJHEHHMEM IUIaHa
NeWCTBUHN, aleKBaTHO OLIEHMBATh COOCTBEHHBIN BKIJIAJ] B JESATENBHOCTh I'PYIIIbI, BEICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHiy oOydeHus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMHUPOBAHHOCTH y O0YUAIOIMIMXCSl YMEHUH:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBMKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIEeCTBA, KPUCTAIIIMUECKUE U aMop(HBIe Tela,
HACBHIIICHHBIH U HEHACHIIIEHHBINA Map, BIAXKHOCTh BO3/lyXa, TEMIIEpPAaTypa, BHYTPEHHSI
SHEprus, TEIJIOBOM JBUTATENb, 3JIEMEHTAPHBIN AIEKTPUUECKUH 3apsii, 3JIEKTPUUECKOETIONE,
MPOBOJIHUKYU U JIUAJIEKTPUKH, TOCTOSIHHBIM 3JIEKTPUUYECKUN TOK, MArHUTHOE T10JI€;pa3InyaTh

SBJICHHS (TEIJIOBOE PACILIUPEHHUE U CKATUE, TEIIONEpPEaada, TEMIOBOE PABHOBECHE,
CMa4MBaHHUE, KallWJUISIPHBIE  SIBJICHMSI,  WCIAPEHHE,  KOHAEHCAalWs,
IJIaBJICHUE, KPUCTAJIU3ALINS (oTBEpAEBaHUE), KHIIEHUE, TerIonepeaaya
(TerIONpOBOAHOCT, KOHBEKIUS, U3IIyUYEHHUE), EKTPpU3aLMs TeJl, B3aUMOJEICTBUE3apAI0B,
JENCTBUS 2IEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJECHCTBUEMArHUTOB,
JEMCTBUE MArHUTHOIO IOJII Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsSUHIYKIUS) 110
OINMCAHUIO UX XapaKTEpHbIX CBONCTBU Ha OCHOBE OIIBITOB,

JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3WYECKUX SIBICHUN B OKPYXAlolleM MHpE, B
TOM 4YHcie (PU3NYECKUe SIBICHHUS B NPUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KaNWUISPHBIC
ABJICHUS B IPHUPOJE, KpUCTAIbl B Ipupoie, uznydeHue CoisiHLa, 3amep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HWHESA, CHEra, JJEKTPUUECKUE SIBICHHS B
aTMocdepe, AIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHMUTHOE Mosie 3eMilu, JIpeid Mmoirocos,
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pOJIb MarHUTHOI'O TOJIA JUISl JKU3HM Ha 3emJe, MOJSPHOE CUSHUE, NMPH 3TOM NEPEBOJIUTH
MPaKTUYECKYI0 3a7adyy B Yy4deOHYI0, BBLACNATH CYLIECTBEHHbIE CBOICTBa (TPU3HAKK)
(U3HYECKUX SIBICHUI;

ONMCHIBATh M3YYEHHBIE CBOICTBA TeNl U (PU3NYECKUE SIBJICHUS, MCHOJIb3Ys (PU3HUECKUE
BEIMYMHBI  (TeMIlepaTypa, BHYTPEHHSSI OSHEPIus, KOJMYECTBO TEIJIOTHI, yJAeNbHas
TEIDIOEMKOCTh ~ BEIECTBA,  yJACJIbHAas  TEIUIOTAa  IUIABJICHUS,  yJelbHasg  TEIUIoTa
napooOpa3zoBaHus, yJeibHas TEIJIOTa CrOpaHus TOIUIMBA, KOA((UIIMEHT MOJE3HOTO IEHCTBUS
TEIJIOBOM MAaIIMHBI, OTHOCUTEJIbHAS BIIAXXHOCTh BO3yXa, IEKTPUUYECKUN 3apsij, CHJa TOKa,
JNEKTPUUYECKOE HANPSDKEHUE, CONPOTHBIICHUE IPOBOJHHUKA, YJEIBHOE CONPOTHUBIICHUE
BEILECTBA, pab0Ta U MOIIHOCTh 3JEKTPUUYECKOr0 TOKA), PYU ONMUCAHUU MPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICI UCTIONb3YEMbIX BEIMUMH, 0003HAYEHUS U €UHUIBI PU3NYECKUX BEIUYMH,
HaXOoJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUMHY C JPYTMMH BEIMUYUHAMH,
CTPOUTH I'papMKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3MUECKUE SBJIEHUS U TMPOLECCHl, HUCIOIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO-KMHETUUYECKOW TEOPUU CTPOCHUS BEIECTBA, IPUHLMUII
CYNEepHO3UIMH ToJIel (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsja,3akoH Oma s
ydyacTka unenu, 3akoH JDxoyns—JIeHna, 3akOH COXpaHEHHs DHEPTUU, IPU STOM [ABATh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aITUCBHIBATH €I0 MaTEMaTUYECKOEBBIPAKECHHE;

OO0BSACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TeJl, B TOM YUCJE U B KOHTEKCTE CUTYaIlHii
MIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABISATH NPUYMHHO- CJEACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 1—2 JIOrMYecKux IaroB ¢ Omopodl Ha 1-2 U3yuyeHHBIX CBOMCTBA
(bu3nyecKux sBICHUN, (PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3ajaud B 2—-3 JIEHCTBUS, HCHOJIb3Yys 3aKOHbI U (HOPMYJIBI,
CBSI3bIBAIOIIME (PU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJayd 3aIlllChIBATH
KpaTKoe YCJIOBME, BBISABIISITh HEJOCTATOK JAHHBIX JUISl PEIICHUs 3a/lauM, BBIOMPATh 3aKOHBI U
¢dbopMysbl, HEOOXOAUMBIE JUIsl €€ peleHHs], IPOBOAUTh PAcu€Thl U CPaBHUBATH IOJIyYEHHOE
3Ha4YeHHe (PU3NYECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PEIIMTh MPHU MOMOIIM (PU3HYECKUX METOJIOB,
UCIIOJIb3Ysl ONMCAHHWE MCCIEIOBAHMS, BBIICIATh IPOBEPSAEMOE INPEANOIOKEHUE, OLIEHUBATh
IIPaBWJIBHOCTB MOPAJIKA IPOBEACHUS UCCIEA0BAHNS,IENATH BBIBOBL;

IPOBOJUTH OIBITHI 10 HAOTIOACHNIO (PU3NUECKUX SIBJICHUN WM (PU3MUECKUX CBOWCTB Tell
(KanWJUISIpHBIE SIBJICHUS, 3aBUCHUMOCThH JIaBJEHUS BO3/1yXa OT €ro o0béMa, TemIeparypsbl,
CKOPOCTH IIpollecca OCTBIBAHWS M HAarpeBaHMsl INpPU H3JIYYEHHH OT IBETa H3JIydarouiei
(mormnomaroniei) IIOBEPXHOCTH, CKOPOCTh UCIIApEHMUS BOJBI OT TEMIIEPATyphI
KHUJIKOCTHU U IUIOIIAU €€ MOBEPXHOCTH, IEKTPU3ALMS TEN U B3aUMOACUCTBUE MIEKTPUUECKHUX
3apsA70B, B3aUMOJACWUCTBHE IOCTOSIHHBIX MAarHWTOB, BHU3yallM3allds MarHUTHBIX IOJEH
IIOCTOSIHHBIX MArHUTOB, JEWCTBUS MArHUTHOIO IIOJIS HAa IPOBOJHUK C TOKOM, CBOMCTBA
9JIGKTPOMArHuTa, CBOMCTBA 3JEKTPOJBUTATeNss IOCTOSHHOIO TOKa):  (OpPMYIHpOBAThH
MpOBEpsieMbIe IPENNOJI0KEHUs,, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOIO 000pyIOBaHuS,
OTMCHIBATH XOJ1 OIBITA U (HOPMYJINPOBATHBHIBOIBL;

BBIIIOJIHATE IIPSIMBIE U3MEPEHUSA TEMIIEpPaTypbl, OTHOCUTEIBHOM BJIAJKHOCTU BO31yXa,
CHJIBI TOKA, HANPSKEHUS C UCMOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JTATYNKOB (PU3UUECKUX
BEJIMYMH, CpPAaBHUBATh pe3yibTaTbl M3MEPEHHM ¢ y4€TOM 3aJaHHOW  aOCOIIOTHOM
MIOTPELIHOCTH;

MPOBOJUTH HCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKOW BEIMYUHBI OT JAPYrol C
HCIIOJIb30BAHUEM IMPSMBIX M3MEPEHHM (3aBUCUMOCTb CONPOTHUBJIEHHS IPOBOJHUKA OT €ro
JUIMHBI, TUIOLIAAH ITONEPEYHOIO CEYECHUSA U YAECIbHOIO COIIPOTUBIICHUS BELICCTBAIIPOBOJIHMKA,
CWJIBl TOKAa, MAYIIEr0 4epe3 INPOBOAHMUK, OT HANPSDKEHUS HA IPOBOJHUKE, HCCIIEIOBAHHE
MIOCJIEIOBATEIbBHOIO M NApajuIeJIbHOIO  COEAMHEHUW  IPOBOJHHUKOB):  IJIAHUPOBATH
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UCCleIoBaHue, coOMpaTh YCTAaHOBKY W BBINOJHATH U3MEPEHUs, CIeAys
MIPENTI0KEHHOMY IUIaHYy, (UKCUPOBATH PE3YJIbTATHI MOJIYYEHHON 3aBUCHMOCTH B BHJIE TaOIUIL
U rpa(UKoB, JIeNaTh BBIBOJIBI 10 pe3ybTaTaM HCCIEAOBAHNUS;

MIPOBOJUTh KOCBEHHBIE H3MEpPEHUSA (U3MUYECKUX BENMYUH (yAENbHAs TEIIOEMKOCTh
BEILIECTBA, COINPOTHUBIICHHE MPOBOJHUKA, paboTa U MOIIHOCTh DSJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTANBHYIO YCTAHOBKY, CIEAYS IPEII0KEHHOM
WHCTPYKIINH, U BEIYUCIIATH 3HAYCHUE BEITHINHBI;

coOnofaTh MpaBuja TEXHUKM Oe30macHOCTH MpH paboTe ¢  J1abopaTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh MPUHLHUIIBI AEUCTBUS N3YUEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C ONopoil Ha MX omMcaHus (B TOM YHUCIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIIepMETp, BOJIBTMETP, CUETUHUK DICKTPUUECKON SIHEPTUH, SIEKTPOOCBETUTEIbHbBIE
puOOpbI, HAarpeBaTeIbHbIE JEKTPONPUOOPHI (PUMEPHI), ANEKTPUUYECKUE MPEIOXPAHUTENH,
ANEKTPOMArHuT, 3JEKTPOJBUTATENlb IMOCTOSIHHOIO TOKA), HCIOJIb3ysS 3HAHUS O CBOMCTBax
(¢u3nUecKux sBIEHUN U HEOOXOUMBbIEe (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEpUTEIbHbIE MPUOOPHI IO
CXeMaM M CXEMAaTUYHBIM pUCYHKaM (KUJIKOCTHBIA TEPMOMETp, TEpPMOC, TIICUXPOMETP,
TUTPOMETp, JBUTATENIb BHYTPEHHEIO CTOPAaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI
ANEKTPUYECKUX LEMel C MOCIeNOBaTeNbHBIM M MapajijieIbHbIM COEJUHEHHEM 3JIEMEHTOB,
paziunyas ycIOBHbIE 0003HAUYECHHUSI SJIEMEHTOB AIEKTPUUECKUX IIeTel;

OPUBOANUTH TMpUMEpPbl (HAXOAUTh HHGPOpPMALMIO O HPUMEpax) HPAKTUYECKOrO
UCIOJIb30BaHNs (PU3NYECKUX 3HAHUN B IMOBCEAHEBHOM XHU3HU Ui o0ecreueHus: 6e30MacHOCTH
npu oOpalieHuH ¢ NpubopaMu M TEXHUYECKUMM YCTPOMCTBAMH, COXPAHEHUs 3[0pPOBbS U
COOJIIO/IEHNSI HOPM HKOJIOTMUECKOr0 IIOBEIEHHS B OKpYXKAIOLIeH cpee;

OCYILECTBJIATh NOUCK HH(popManuu (¢uznyeckoro coxaepxanuss B VHTepHere, Ha
OCHOBE HMMEIOIUXCSI 3HAHUM M MyTEM CpaBHEHUS JONOJHUTEIbHBIX MCTOYHHUKOB BBIJIENATH
UH(POPMaINIO, KOTOpast SIBJISIETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPH BHINOJIHEHUN YYEOHBIX 3aJaHMi HAy4YHO-IOMYJISPHYIO JUTEPATypy
(Gu3nYecKoro cojepxaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl certu MHTepHer, BianeTh
npuéMaMi KOHCIEKTHUPOBAHMs TEKCTa, MpeoOpazoBaHMs HMH(GOPMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

Co3/laBaTh COOCTBEHHbIE IHCbMEHHBIE W KpaTKHE YCTHBIE COOOLIeHHs, 00001as
MHGOPMAIIHMIO U3 HECKOJBKUX UCTOYHUKOB (PU3MUECKOTO COJCpKaHUs, B TOM YHCIe MyOIMYHO
NPEICTABIIATh PE3yJIbTaThl MPOEKTHOW MM HCCIIENOBATEIbCKOW AEATEIbHOCTH, MPU 3TOM
IpPaMOTHO HCIOJb30BaTh M3yYEHHBIH MOHATUIHBIN ammapar Kypca (U3UKH, COINPOBOXKIATDH
BBICTYIUIEHUE TIPE3eHTaINeH;

IpU BBINOJHEHUHM YYEOHBIX TPOEKTOB M HCCIENOBAaHMNA (PU3HMUECKUX IPOILIECCOB
pacnpenensaTh 0043aHHOCTH B TPYIIEe B COOTBETCTBUU C MOCTABJICHHBIMH 33Ja4aMU, CIECIUTh
3a BBIOJIHEHUEM IUJaHa JEWCTBUH UM KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBATh
COOCTBEHHBI BKJIaJ B  JESATEIbHOCTh TPYNNbl, BbICTpaUBaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBUE, MPOSIBIISASL TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K xonmy obydenus B 9 kjacce mpeaMeTHBIE pe3ysbTaThl HA 0a30BOM ypOBHE JIOJIKHBI
OTpakaTh CHOPMHUPOBAHHOCTH y O0YUAIOMIMXCSl YMEHUM:

UCTIOJBb30BaTh IOHSTHA: CHCTEMa OTcuéra, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIHHOCTh MEXaHUYECKOTO ABIKEHUS, Aedopmarus (yrpyras, miiacTHueckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KU, LEHTP TAKECTH, AOCOIOTHO
TBEPJOE TEJIO, LEHTP TSHKECTH TBEPIOrO TENa, PaBHOBECHE, MEXAHUYECKUE KOJIEOaHUS U
BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JJIEKTPOMArHUTHBIE BOJHBI, IIKAIa3JIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CHEKTPHI UCITYCKAaHUS M MOTJIOMICHUs, anb(a-,
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0eTa- 1 raMMa-u3Iy4YeHUs, U30TOIIbI, sIIepHas SHEPreTHKA;

pasznuyath SBJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHENHHOE JBH)KEHHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JBW)KEHHE, CBOOOJIHOE TMaJIEHUE TEJl, PaBHOMEPHOE
IBUKEHHE 10 OKPY)KHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE IBUKEHHE, KOJIeOATEIbHOE
IBWKEHHE (3aTyXalollue M BbIHYKICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpakeHHE 3BYKa, MPSIMOJIMHENHOE pacHpOCTpaHEHHE, OTPaKEHUE W NPEJOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaKEHUE CBETA, pa3OKEHUE OENIoro CBETa B CHEKTP M CIOXKEHUE
CHEKTPaJIbHBIX IIBETOB, AUCIEPCUSl CBETA, €CTECTBEHHAs PaJMOAaKTUBHOCTh, BOSHHUKHOBEHHE
JMHENYaTOro CHEKTpa H3JIyYEeHHs) MO ONMCAHUIO HX XapaKTEPHBIX CBONCTB U HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBIICHUE N3YUEHHBIX (PU3NYECKUX SIBJIEHUH B OKpYXKarolieM MUpe(B TOM
quciie (pu3nveckue SBJIECHUSI B MPUPOJIE: NMPUIUBBLI U OTIUBBI, JBMKeHUE MiaaHeT ColHeYHOH
CUCTEMbl, PEaKTUBHOE JBUKEHHE J>KHUBBIX OPraHMW3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMHUYECKHe BOJHBI, IIyHAMH, 5XO, LIBETa TeJl, ONTHYECKHE SIBJIICHUS B
npupojae, OUOJIOrMYecKoe JAEWCTBHE BHUIUMOTO, YIbTPa(UOIETOBOIO U PEHTIEHOBCKOTO
U3ITyYEeHUN, €CTECTBEHHBIH pPAaJUOAKTUBHBIM (OH, KOCMHUYECKHE Jy4yd, pPaJUOaKTUBHOE
U3ITy4YeHUE MPUPOJHBIX MHUHEPAJOB, ACHCTBUE PAaJUMOAKTHUBHBIX H3IYyUYEHUH Ha OpraHu3M
YelioBeKa), MpU O3TOM TMEPEeBOAUTH NPAKTUYECKYIO 3ajady B Y4eOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUN;

ONMCHIBATh M3YYCHHBIE CBOICTBA Tell M (U3NYECKUE SBJICHUS, UCHOJIb3Ys (U3HUECKUE
BEIMYUHBl (CpeiHsAs M MIHOBEHHAas CKOpPOCTb Tejda IpH HEPAaBHOMEPHOM JIBUKEHMUHU,
YCKOpEHHE, MepeMeIleHue, MyTh, YIJIoBas CKOPOCThb, CHJa TPEHUs, cuUjia YIPYrOCTH, CHIa
TSDKECTH, YCKOpPEHHE CBOOOJHOrO MaJeHHs, BEC Tejla, UMIYJIbC Te€la, HMITYJIbC CHIIBL,
MeXaHu4eckas paboTa M MOIIHOCTb, IOTEHIMAlbHAsi JHEPrus Teja, MOIHITOrO HaJ
IIOBEPXHOCThIO 3€MJIM, NMOTEHIHAIbHAs PHEPIHsl CXKATOW NPY>KUHBI, KUHETHYECKasl dHeprus,
HOJHAsi MEXaHWYecKas SHEprus, MEepuo]l M 4YacToTa KojeOaHuM, UIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBE€Ta, MOKAa3aTelb MPEJIOMIIEHUS Cpe/ibl), MPU ONHCAHUU
NOpPaBUIBHO TPAKTOBaTh (U3NYECKUH CMBICI MCIIOJIb3YEMBIX BEJIWYMH, OOO3HAUEHUS WU
eAMHUIBl (PU3MYECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYUHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH IPa(UKHU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYUH;

XapaKTepHU30BaTh CBOICTBa TeJ, (U3NYECKHE SIBICHUS U IPOLECCHI, UCIOIb3Yys 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHSI, IPUHLIUI CYNEPIIO3ULIUH CHUJI, IPUHIIMII
OTHOCUTENbHOCTH [anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs HUMIIYJIbCa, 3aKOHBI
OTpPa)KE€HUS M MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOTO M MAaCCOBOTO YHCEN IpU
SJEPHBIX PEAKIMIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alHCHIBATH €T0
MaTEMaTU4YECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUYECKUE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIHil
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIIBIATh NPUYMHHO- CIIEJCTBEHHbBIE CBS3H,
CTpOUTh OOBSICHEHHE W3 2—3 JOTMYECKHUX IIAaroB ¢ OMOpoil Ha 2—3 M3YUYEHHBIX CBOMCTBA
(bu3nueckux sSBIEHUHN, GU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEHH;

pemaTts pacyE€THbIC 3a/1a4M (ONMUPAIOIIKEcs HA CHCTeMY M3 2—3 ypaBHEHUil), UCTIOIb3Ys
3aKOHBI W (OPMYJIBI, CBSA3BIBAIOUINE (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHAIW3a YyCIOBHS
3aJ]auM 3alMChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEJOCTAIONIME WM W30BITOYHBIC TaHHBIC,
BBIOMPATDH 3aKOHBI U (POPMYJITBI, HEOOXOAUMBIE JUISl PEIICHNUs, TPOBOAUTE PACUETHI M OLICHUBAThH
PEATMCTHYHOCTD TOJTYYSHHOTO 3HaUCHUS (PU3HMUECKOMBETNIHNHEI,

pacrmo3HaBaTh MpoOIEMbl, KOTOPbIE MOXKHO PEIIMTH MPH MOMOIIN (HPU3NYECKUX METOJIOB,
UCIOJIb3Ys ONMCAHUE MCCIEIOBaHUs, BBIIEIATh IPOBEPSAEMOE MNPEIIOI0KEHUE, OLIEHUBATh
MPaBUWIBHOCTh IMOPAJIKA IPOBEIEHUS HCCIENI0BaHUsA, JENaTh BbIBOJbI, HWHTEPIPETUPOBATH
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PE3yJIbTAaThl HAOIIOICHUH U OIBITOB;

MIPOBOJIUTH OTIBITHI ITO HAOIIOICHUIO PU3NUECKUX SBICHUN WIH (PU3NUECKUX CBOMCTB TEI
(m3ydyeHne BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS PHEPIHH, 3aBHCHMOCTH IEPHOAA
KosieOaHU TPy KUHHOTO MasiTHUKA OT MAacChl Tpy3a M KECTKOCTHIIPYKUHBI B HE3aBUCUMOCTh
OT aMIUIMTYJIbl MaJIbIX KOJ€OaHUM, MPSIMOJMHEIHOE pPacpOCTpaHEHUE CBETa, Pa3IOKEHUE
0enoro cBeTa B CIEKTP, W3YYCHHE CBOWCTB M300pa)KEHHsI B IJIOCKOM 3€pKajie W CBOMCTB
n300pakeHus1 TMpeaMeTa B cOoOMparolied JuH3e, HaOMIOJCHHE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB H3IIYyYCHHS): CaMOCTOSITEIHHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
000pyI0BaHMSI, OMTUCHIBATH XOJ1 ONBITA U €T0 PE3YIbTaThI, POPMYIUPOBATH BHIBOIBL;

MPOBOUTH TIPU HEOOXOIUMOCTH CEpUI0 TPSIMBIX HW3MEPEHUH, OMpPENeNss CpenHee
3HaueHue u3MepsieMod BenuuMHbl  ((POKyCHOE paccTosiHME  coOMparoled  JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEepUTEIHLHOTO TPUOopa);

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3MUECKMX BEIMYHH C WCIOJIH30BAHHEM
MPSMBIX MU3MEPCHHH (3aBUCHMMOCTh MyTH OT BPEMEHHU TPU PABHOYCKOPCHHOM JBHKCHHH O€3
HAaYaJIbHOH CKOPOCTH, TepHoja KoieOaHWH MaTeMaTHYeCKOTO MasTHHUKA OT JUITMHBI HUTH,
3aBHCHMOCTH YIJIa OTPaXEHHsI CBETa OT yrIja MaJCHUs M yria NPeJOMIICHHs OT yria
MaJieHus1): TUIAHUPOBATh MCCIIEIOBAaHKUE, CAMOCTOSITETHHO COOMPATh YCTaHOBKY, (PMKCUPOBATH
PE3yJIBTATHl TOJIYYCHHON 3aBUCUMOCTH (M3MYECKHX BEIIMYMH B BHUJC TAOMUI[ U TpauKOB,
JeTIaTh BBIBOBI TI0 Pe3yJIbTaTaM MCCIIEIOBAHUS;

MPOBOJUTh KOCBCHHBIC M3MEpPEHUS (PU3NYECKUX BEIMYUH (CPEAHSS CKOPOCTh U
YCKOpEHUE Tella TpU PaBHOYCKOPEHHOM JBH)KEHHH, YCKOpEHHWE CBOOOJHOIrO TMaJeHus,
KECTKOCTh NMPYKHUHBI, KOAPOULIUEHT TPEHUS CKOJIbKEHHUS, MEXaHn4Yeckasi paboTa UMOIIHOCTb,
4acToTa U Nepuoj KoiebaHui MaTeMaTUYecKoro 1 MPYKUHHOTO MasiTHUKOB, ONTHYECKAas CUJIa
coOuparomieil  JUH3bL, PaJAUOAKTUBHBIM  (OH): TMJIAHUPOBATh HM3MEPEHHs, CcOOUpaTh
AKCIIEPUMEHTAIIbHYI0O YCTAaHOBKY M  BBINOJHATH HM3MEPEHMs, CIeAys MpeaioKeHHON
UHCTPYKIIUU, BBIUYUCIATH 3HAUCHHE BEIUYMHBI M aHAIU3UPOBATH IMOJYYCHHBIE PE3yIbTaThl C
YYETOM 33IaHHOU MOTPEITHOCTH U3MEPECHUN;

coOnofaTh TMpaBWia TEXHUKKM Oe3omacHOCTH Tmpu  paboTe ¢ JabopaTOpPHBIM
000pyI0BaHHEM;

pa3ianyaTh OCHOBHBIC MTPU3HAKU M3YUYCHHBIX (PU3MUECKUX MOJIEJei: MaTepuaibHas TOuKa,
abCoIOTHO TBEPIIOE TEJNO, TOUYEYHBIM HMCTOYHUK CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas
MOJIeTTb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIIUIIBI ACUCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpPO¥M Ha MX ONUCaHUA (B TOM YHUCIE: CIHUIOMETP, JATYUKU TOJIOKECHHS, PACCTOSHUS U
YCKOpPEHUs, pakera, HXOJOT, OYKH, NEepUCKOIN, (oToammapaTr, ONTUYECKHUE CBETOBOJIHI,
CHEKTPOCKOI,  JIO3UMETp, Kamepa  BuibcoHa),  HUCMONB3ys  3HAHUS O CBOMCTBAxX
(bu3nUecKux SBJICHUN 1 HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HM3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX ~ NMPUOOPOB M TEXHOJOTHYECKHMX  TPOIECCOB  MPU  PEIICHUU
y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI Ui TOCTPOSHHUS HW300pa’keHui B
TJIOCKOM 3epKalie U coOOMparomiei JnH3e;

MPUBOJUTH TPUMEPHl  (HAXOAUTH WHPOPMAINMIO O MPUMEpPax) MPAKTUIECKOTO
WCIOJIb30BaHMs (PM3MUECKUX 3HAHUNA B TTOBCEAHEBHOM XM3HU JJIs1 0OecrieueHrs 0e30MacHOCTH
npu oOpaimieHny ¢ TpudopaMu U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHECHHS 3JI0POBbS U
COOJIIOICHHSI HOPM HKOJIOTHYECKOTO IOBEJICHHS B OKpY KaloIIencpene;

OCYHICCTBIISITh TOWCK uWHGpopManmu  ¢GuU3MYECKOTO coaepxkaHus B HTepHere,
CaMOCTOSITETbHO  (OPMYJIUPYSI TIOMCKOBBIA  3alPOC, HAXOMUTh IyTH  OMpeAeIICHUs
JOCTOBEPHOCTH  TMOJY4YeHHOW WHGPOPMAIlMM HA OCHOBE WMEIONIMXCA 3HAHUU W
JIOTIOJTHUTEITLHBIX UCTOYHUKOB;

22



WCIIOJIb30BaTh NPU BHINOJHEHUU YUYEOHBIX 3aJaHUN HAyYHO-IOMYJIPHYIO JIUTEPATypy
(U3MYECKOTrO COJIEpKAHMsI, CIIPaBOYHBIE MaTepUalbl, pecypchbl ceTu VHTepHeT, BianeTh
npuéMamMi KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MH(GOpPMALMM U3 OAHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POpMaLUU U3
HECKOJIbKUX HCTOYHUKOB (DPU3MUECKOTO COJEp)KaHUs, MyOJIMYHO MPEACTABIATH PE3YJIbTAThI
MPOEKTHOM WJIM HCCIENOBATENLCKOM JIEATENIbHOCTH, MPU 3TOM T'PAaMOTHO HCIOJIb30BaTh
M3YYEHHBIH TOHATUHHBIM ammapaT u3y4aemMoro pasfeia (QU3UKH U CONPOBOXKIATh
BBICTYIIJIEHUE TIPE3CHTALMEN ¢ Y4ETOM OCOOEHHOCTEN ayIMTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanue KommuaectBo | IIporpammHoOe conepxanue OCHOBHBIE BU/IBI ICSATEIHLHOCTH 00 Yy4aIOMIUXCS
n/m pa3aenoB U TEM 4acoB

yqe6H0r0 nmpeamMeTa

Paszpnen 1. ®u3uka u ee poib

B IMTO3HAHHUH OKPYKAOIIECIo MUpa

1.1 | ®usuka — HayKa 2 ®dusuka — Hayka o npupoje. | BoisiBnenue paznnunii Mexy GU3HYECKUMHU U
0 MpUpoJE SABneHus npupoabl. XUMUYECKUMU TPEBPALIEHUSAMMU.
duznuecKue SBICHUS: PacrioznaBanue u kinaccuduxanus Gu3nuecKux
MEXaHUYECKHE, TEUIOBLIE, | SIBICHUN: MEXaHUYECKHUX, TEMJIOBBIX,
ANEKTPUYECKHUE, IEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Habmonenue u onrcanue GU3NYECKUX SIBICHUIM
3BYKOBBIE
1.2 | ®usnueckue 2 du3nyecKkre BEITUYUHBI. Omnpenenenue LeHsbl ASIECHNS Kb
BEJIUYHHBI N3mepenue puznueckux U3MEPUTEIBLHOTO pubopa.

BeJIMUMH. OU3nueckue
npu6opkl. [lorpemHocTh
U3MEPEHUIN
MexayHapoiHasi cucTema
CIMHMUII

N3MepeHne TMHEMHBIX Pa3MEPOB TEI U

IIPOMEKYTKOB BPEMEHU € YYETOM MOTPELIHOCTEM.

N3mepenue o0bE€Ma )KUAKOCTH U TBEPAOTO TEa.
N3mepenne TemnepaTypsl PUA MOMOIIH
YKAJIKOCTHOT'O TEPMOMETPA U TATUNKA
TEMIEPATyPhL.

BrInosiHeHME TBOPUYECKHUX 3aJaHUM IO TOUCKY
crIocOOOB U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIATIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUMI, MaJIbIX
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IPOMEKYTKOB BpeMeHu. O0cyxaeHue
npeajaraeMbix crnoco0oB

1.3. | EcrecTBeHHO- 2 Kaxk ¢u3uka u npyrue BeaBukeHue runotes3, 00bACHAIOMMNX IPOCThIE
Hay4YHBIA METO]T €CTECTBEHHbBIC HAYKH SIBJICHUS, HAITpUMED:
MMO3HAHUS U3YYaloT MPUPOLY. — IIOYEMY OCTAHABJIMBAETCS ABUKYIIEECS
EctecTBeHHO-HAyUYHBIT 0 TOPU30HTATBLHON MOBEPXHOCTH TEJIO;
METOJ TO3HAHUS: — IIOYEMY B KaPKYIO MOTOY B CBETIION OAEXK e
HaOII0IeHIE, TOCTAaHOBKA NpoxyiajaHen, yeM B TéMHOU. [Ipeanoxenne
HAy4YHOTO BOIIpOCa, CIIOCOOOB MPOBEPKHU TUIIOTES.
BBIJIBIKEHHE TUIIOTE3, [IpoBenenue nccaea0BaHMs IO MPOBEPKE KaKOM-
AKCIIEPUMEHT MO IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bSICHEHUE [TocTpoeHue mpocTerux Moesie GU3NIeCKUX
Ha0JII0/1a€MOT0 SIBJICHUS. ABJICHUH (B BUJE PUCYHKOB WJIU CXEM), HAIIpUMEP
Onucanue puU3NIeCcKuX naJieHUE MPEeAMETa; MPSIMOJINHEUHOE
SIBJICHUI C IOMOILBIO pacrnpoCTpaHEHUE CBETA
MOJeJIen
Hroro o paznemny 6
Pasjen 2. IlepBoHayajibHbIe CBeJIEHUSI O CTPOEHHH BellleCTBA
2.1 | Ctpoenue BemiecTBa 1 CrpoeHue BelecTna: HaGmronenne n mHTEppeTaIys ONbITOB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE
BEIECTBA

CBUJIETEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKY

C UCTIONBb30BaHuEM (hoTorpaduii, TOTYICHHBIX
Ha aTOMHOM CUJIOBOM MuKpockomne (ACM) —
nabopaTopHas pabota 1o Teme: «OreHKa
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JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnonp3oBaHueM potorpaduii)».
Onpenenenue pazMepoB MAJIBIX TEJ

2.2 | IpmxeHue u
B3aHMMOJICHICTBHEC
YaCTUI] BEIIESCTBA

JIBHKEHHUE YaCTHI]
BemecTa. CBA3b CKOPOCTH
JBUKEHUS YaCTHULL

C TEMIIEPaTypOH.
BpoyHOBCKOE IBUXKEHNUE,
muddyzus.
B3anmopeiicTBue yacTuiy
BEILECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE

Ha6monenue n o0bsicHeHHE OPOYHOBCKOTO
JBUKEHUS U siBNeHus: quddy3un.

[IpoBenenue n 00bICHEHHE ONBITOB

110 HaOJIIOEHUIO TENJIOBOTO PACHIMPEHUS T'a30B.
[TpoBenenue n 00BICHEHHE ONBITOB TIO
OOHAPY>KEHUIO CUJI MOJIEKYJISIPHOTO MPUTSKSHUS
U OTTaJKUBAHUS

2.3 | ArperarHbie
COCTOSIHHSI BEIIIECTBA

ArperaTHble COCTOSHUS
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPABIX
(KpUCTANIMYECKUX ) TEJL.
B3auMocBs3b MexIy
CBOMCTBAMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCIOJIB30BAHUEM MTPOCTHIX
Mojiefiei) OCHOBHBIX Pa3INuuil B CTPOCHUHU ra30B,
KUIAKOCTEH U TBEPABIX TEIl.

OO0BIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEH U
TBEPABIX TEJ, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus (PopMbI TBEPIBIX TENI U
TEKY4YEeCTH >KUKOCTH.

[IpoBeneHne ONbBITOB, JOKA3BIBAIOIINUX, YTO

B TBEPIOM COCTOSIHUM BOJIbI YACTHIIHI HAXOISATCS
B CPEJIHEM JaJIbIlle IPYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B KUJIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
O0COOCHHOCTSIMH arperaTHBIX COCTOSTHUI BOJIBI U
CYIIECTBOBAHWEM BOJHBIX OPTAaHU3MOB

(MC — 6uonorusi, reorpadus)

Uroro no pasgeny
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Pa3nen 3. /IBu:keHMe M B3aUMOeHCTBHE TeJl

3.1 | MexaHuveckoe 3 Mexannueckoe nBuxenue. | MccnenoBanme paBHOMEPHOTO IBUKEHUSA,
JBUKCHHE PaBHOMEpHOE M OIIPEACIICHUE €0 IPU3HAKOB.
HepaBHOMepHOE aBMkeHne. | HabmoneHue HepaBHOMEPHOTO IBUKEHUS U
Cxopoctb. Cpensss OIPEACIICHUE €T0 OTIIMYHMM OT pABHOMEPHOI'O
CKOpOCTB ITpH JBUKCHHS.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH paBHOMEPHOTO
IBIOKEHMH. PacuéT myTd 1 | ABMIKEHMs (IIapHKa B KHUJIKOCTH, MOJEIIN
BPEMEHH JIBUKEHUS AIIEKTPUUYECKOTO0 aBTOMOOUIIS U T.1.).
OnpeneneHue cpeaHeNd CKOPOCTH CKOJIbKEHUS
OpycKa WM IapuKa Mo HAKIOHHOMN TIOCKOCTH
Pewenue 3ana4 Ha onpeaeneHue myTu, CKOpOCTH
Y BPEMEHU PAaBHOMEPHOT'O JBUKEHUS.
Ananu3 rpauKoB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BPEMEHU
3.2 | Uuepuus, macca, 4 SBneHne nHepUUH. 3aKOH OObsicCHEHHE U IPOTHO3UPOBAHUE SIBJICHUH,

IINTIOTHOCTDH

nHepuuu. Bzanmonerncteue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHHS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
ITnoTHOCTH BemiecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B €IUHUIIE 00BEMaA
BEIIECTBA

00yCJIOBJIICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT MIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH JBM)KECHHE HA BEJIOCUIIC]IC
WJIM CaMOKaTe | T. 1.

[IpoBeneHue 1 aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI T€Ja B pe3yJbTaTe ACHCTBUS Ha HETO
JIPYTUX TEJL.

Pemenue 3ana4u Ha onpeesieHue MacChl Tella, €ro
00BbEMa U IJIOTHOCTH.
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[IpoBeneHue u aHaIu3 ONBITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTh H3MCHCHHSI
CKOpPOCTH TeJia OT €r0 MacCChI MPH
B3auMO/ieiicTBUH Tell. M3mepenne macchl Tena
pPa3IMYHBIMU CIIOCOOAMHU.

Omnpezenenne MIOTHOCTH TEJa B pe3yIbTaTe
U3MEPEHUS €r0 MacChl U 00BEMA

3.3

Cuna. Bunpel cunn

14

Cuna Kak XapakTepuCcTHKa
B3aMMOJICHCTBUS TEIL.
Cuna ynpyrocTtu u 3aKOH
I'yka. M3mepeHue cusl

C MOMOIIBIO TUHAMOMETPA.
SIBrieHUE TATOTEHUS U CUjia
TsokecTd. Cuna TSKEeCTH
Ha JPYTUX MJIaHeTax.

Bec tena. HeBecomocTs.
CiokeHue cHil,
HAMpPaBJICHHBIX 10 OHOU
IIPSIMOM.
PaBHOnelicTBYOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIBYKCHUS U TPEHUE
nmokost. TpeHue B mpupoae
U TEXHUKE

M3y4yeHune B3aUMOJICHCTBUS KaK MTPUYHHBI
U3MCHCHHS CKOPOCTH TeJla WK ero Je(opMariim.
Onucanue pealbHbIX CUTYaIlui B3aUMOICHCTBHS
TEJ C TIOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJUTCS
TOHATHE ¥ H300paKCHUE CHUITBI.

W3yuenue cuitbl ypyroctu. MccienqoBanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT YIJTHMHCHUS
PE3MHOBOTO IIHYPa WM MPY>KHHBI

(c mocTpoeHueM rpaduka).

AHaJIU3 TPAKTUICCKUX CUTYaIlU, B KOTOPBIX
IPOSIBIIICTCS JICHCTBUE CHUJIBI YIPYTOCTH
(ympyrocTh Msida, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 CUTyanui, CBI3aHHBIX C SIBIICHHEM
TATOTCHHUS.

OO0BbsacHEeHHE OPOUTATIBHOTO ABMKCHUS TJIAHET

C WICTIOJIb30BAaHHUEM SIBJIICHHSI TSITOTEHUS U 3aKOHA
WHEPIIH.

I/I3MepeHHe B€Ca TCJia C IOMOIIbIO JMHAMOMCTpaA.

O6ocHOBaHUE ATOTO c0co0a U3MEPEHUSL.
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Ananus n MOJCIINPOBAHUEC ABJICHHA HCBCCOMOCTH.

OKCIEpUMEHTAIBHOE MOJYUEHUE TIPaBUJIA
CJIO’KEHHSI CUJI, HAIIPABJICHHBIX BAOJIb OAHOMN
npsaMoi. OrnpeneneHue BeTNYNHbI
PAaBHOJCHUCTBYIOILLIEN CUIIL.

N3yueHne CUIIbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS MOKOS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILUXCS
IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalui, B KOTOPBIX
MPOSIBISIETCA IEVCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILEHUS WIN
YBEJIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOJAIIUITHUKOB, IIJIaBAHUE BOJIHBIX )KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnosib30BaHUEM
dopMyn 1715 pacy€Ta CUIIBI TSXKECTH, CUIIBI
YIPYTOCTH, CHJIBI TPEHUS

Htoro no pazaeny 21

Paznen 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB

4.1 | NaBnenwue. Ilepenaua 3
JABIICHUS TBEPIBIMU
TeJIaMH, KUIKOCTSIMU
U razaMu

JlaBnenue. CriocoObl
YMEHBIIIEHUS ¥ YBEITUYCHUS
naBjieHus. /laBieHue rasa.
3aBHCHMOCTD JIaBICHUS
rasa ot oonéma,
TeMIepaTyphl.

AHau3 1 00BACHEHHUE OMBITOB U MPAKTUYECKUX
CUTYyallUi, B KOTOPBIX MPOSIBISETCS CUIa
JaBJICHUSL.

O6ocHoOBaHUE CITIOCOOOB YMEHBIIECHUS U
YBEITUYCHUS JTaBICHUS.

N3ydenune 3aBUCUMOCTH J1aBJICHUS Ta3a
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[lepenaya naBnenus
TBEPABIMU TEIIAMHU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackams

0T 00bEMa U TEMIIEPATYPHI.

N3yyenune ocoOeHHOCTEN nepenayn 1aBjieHus
TBEPIBIMH TEJIAMH, KUJAKOCTIMHU U Ta3aMH.
O6ocHOBaHUE PE3YyJIbTATOB OIBITOB
0COOCHHOCTSMH CTPOSHHUSI BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSX.
DKCIepUMEHTAIFHOE JJ0Ka3aTeIbCTBO 3aKOHA
ITackais.

Pemrenue 3ama4 Ha pacy€T JaBiCHUS TBEPIOTO
Tena

4.2 | JlaBIeHHE KUIKOCTH 3aBUCHMOCTD JIaBJICHHS HccnegoBanne 3aBUCUMOCTH TaBICHUS KHUIKOCTH
XKUJIKOCTH OT TJTyOHHBI. OT TJTyOMHBI TIOTPY)KEHUS 1 TIIOTHOCTH JKHJIKOCTH.
IMueBmaTnueckue mamunel. | HaGnrogeHue n o0bsicHEHHE THAPOCTATUYECKOTO
I'mapocratnueckuit napajokca Ha ocHOBe 3akoHa [lackais.
napagokc. Coobmaromuecs: | M3ydueHne cooO1arommxcs Cocy10B.
cocynsl. I'mapasimnueckre | Pemrenue 3a1au Ha pacuéT JaBiIeHUs )KUIKOCTH.
MEXaHU3MBI OOBsiCHeHHE PUHITUIIA JCHCTBUS
THIPABIMYECKOTO MTPecca, MHEBMAaTHUECKUX
MaIITHH.
AHanu3 1 00bSICHEHUE NPAKTUYECKUX CUTYALIUM,
JEMOHCTPHUPYIOIIUX MPOSBIICHHUE TaBICHUS
KUJIKOCTHU 1 3aKoHa [lackans, Hampumep
IIPOIIECCOB B OPTAaHU3ME IIPH TTYOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emin 1 DKCnepuMEHTAIIbHOE OOHApYKEHUE
JIaBJICHUE aTMocQepHOe JaBJIeHUE. aTMOC(EepHOro JTaBICHUS.

[IprunHbI CyniecTBOBaHUS

Ananu3 1 00bsICHEHUE OITBITOB U MMPAKTHYICCKUX
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BO3JIYITHOM 000710YKHU
3emnu. OnsiT Toppuyemm.
N3mepenue atmocdepHoro
JIaBJICHUA. 3aBUCUMOCTD
aTMOC(HEpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsr

JUTSL ©3MEPEHUs
aTMOC(EpHOTO JaBJICHUS

CUTYaIMi, CBA3AHHBIX C JCUCTBUEM
aTMOC(EpHOTro JIaBJICHHUS.

OOBbsicHEHHE CYILIECTBOBAHUS aTMOC(hEpHI
Ha 3eMJIE ¥ HEKOTOPBIX IIJIAHETaX WM €€
OTCYTCTBUS Ha IPYrux mianerax u Jlyne.
OObsicHeHNE U3MEHEHUS TUIOTHOCTU aTMOChephl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JTABJICHUS OT BBICOTHI.

Pemenue 3aga4 Ha pacu€t atMoc(epHOro
JaBJICHUSI.

N3yuenue ycrpoiicTBa OapomeTpa-aHepoua

4.4

JleficTBHE KUIKOCTH U
rasa Ha IOrpy>KEHHOE
B HUX TEJIO

JlencTBHUE KUAKOCTH U ra3a
Ha MOrpyXKEHHOE B HUX
Teno. BeiTankuBaromnias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
BosznyxoruiaBanue

DKcnepUuMeHTalIbHOE 0OHApYKEHHE IEUCTBUS
JKUJIKOCTHU U ra3a Ha MOrpy>kEHHOE B HUX TEJIO.
OrnpeniesieHUE BHITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIIEH HA TEJO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue u 00CyXaeHNE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAIKUBAIONIEH CUJIbI, IEHCTBYIOIIECH HA TEJIO
B KUJIKOCTH, OT 00BhEMA OTPYKEHHOM

B KUJKOCTb YaCTH T€Ja U OT INIOTHOCTHU
YKUJIKOCTH.

lIposepka Hezasucumocmu ebimanKugaoweu
cunbl, oelicmayouel Ha mejo 8 HCUOKOCmU,
om maccyl meua.

HccnenoBanue 3aBUCHMOCTH BECa TEIA B BOJIE

0T 00bEMa NMOTPYKEHHOM B KUIAKOCTh YACTH TeJIa.
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Pemrenne 3a1a4 Ha npUMEHEHNE 3aKOHA
ApxuMe[a ¥ yCIIOBHS TUIaBaHUS TEJL.
KoHcTpynpoBaHue apeomeTpa Win
KOHCTPYHUPOBAHUE JIOAKU U OIIPENCICHUE €€
IrPy30II0ABEMHOCTH

Hroro no pazueny

21

Pa3nen 5. PaGora u MomHoOCTh. JDHeprus

5.1

Pabora 1 MOIIHOCTH

3

Mexanunueckas paboTa.
MoIHOCTh

DKCIEPUMEHTAIBLHOE OTpe/IeTICHNE
MEXaHUYECKOU pabOThl CHUJIBI TSXKECTH

NP NAJCHUHU TeJa U CUJIbI TPEHUS

IIPU PAaBHOMEPHOM MEPEMEIICHUH Tea

110 TOPU30HTAJILHON IMOBEPXHOCTH.

Pacuér MomntHoCcTH, pa3BUBaEMOi IPH MOIBEME
I10 JIECTHHIIE.

Pemenne 3a1a4 Ha pacuét MexaHUYECKOU pPabOThI
1 MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 6JI0K, HAKJIOHHAs
IJI0CKOCTB. [IpaBuio
paBHOBECHS pblyara.
[IpumeHneHue npasuia
PaBHOBECHSI pblyara

K 0J0Ky. «3050TO€E
npaBwio» MmexaHnuku. KIT/]
IIPOCTBHIX MEXAHU3MOB.
[IpocThie MeXaHU3MBI

B OBITY U TEXHUKE

OmnpezienieHue BRIMTPHIIIA B CHIIC MIPOCTHIX
MEXaHHU3MOB Ha IIpUMEpE phluara, oJBHKHOTO U
HETOABKHOTO OJIOKOB, HAKJIOHHOM TIOCKOCTH.
HccnenoBanue ycaoBUs paBHOBECHS phlyara.
OOHapy’XeHHE CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX M MPUCTIOCOOICHHUSX,
HCITOJIb3YEMBIX B OBITY M TEXHHUKE, a TAaK)KE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTAIIBHOE JOKa3aTeILCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH IIPOCTHIX MEXaHHU3MOB.
Onpenenenune KII/] HaKITOHHOM TIJIOCKOCTH.
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Pemenne 3amau Ha MpUMEHEHNE TpaBUIa
paBHOBecHs priuara u Ha pacueét KITJ]

5.3 | Mexanuueckas 4 MexaHnueckasi SHEpPIUsl. OKCIIEpUMEHTAIBHOE OIPEEIEHNE N3MEHEHUS
SHEpPrus Kunernueckas u KMHETUYECKON U OTEHIIMAJIbHON YHEPTUU TeNa
NOTEHLIUAJIbHAS YHEPT UL IIPU €r0 CKATHIBAHUHU 1O HAKJIIOHHOM MJIOCKOCTH.
[pepartienue ogHoro Buaa | PopMyaupoBaHuEe Ha OCHOBE UCCIIEI0BaHUS
MEXaHUYECKOU dHEPIUU 3aKOHA COXpPaHEHUsI MEXaHUYECKOM YHEPruu.
B Ipyroil. 3aKoH OO6cyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHA
COXpaHEHUS SHEPTUU COXPaHEHHS YHEPTHUH.
B MEXaHHUKE Pemenue 3a1a4 ¢ ucnonb30BaHUEM 3aKOHA
COXPaHEHHUS SHEPTUU
Uroro no pazaeny 12
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KVIACC

No
o/

HaumenoBanue
pa3zesnoB U TeM
y4eOHOro npeameTa

KomnnuecTtBo
YacoB

[IporpammuoOe conepxanue

OcCHOBHEIC BUOBI ACATCIBbHOCTH 06yqa10mnxc;1

Pa3zgea 1. TenioBble ABJICHUA

1.1

Ctpoenue u cBOCTBa
BElIECTBa

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJI. ONBITHI,
MOTBEPKIAIOIIHE
OCHOBHBI€ MOJIOKEHUS
MOJIEKYJISIPHO-KHUHE THYECKO M
TEOPUH.

Mopaenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOr0 COCTOSTHUI
BEIIIECTBA.
Kpucrannmueckne n
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE IMOJIOKCHU
MOJICKYJIAPHO-KHHETUYECKOU
teopun. CMaurBaHUE U
KalUJUISIPHBIE SBJICHUS.
TermmoBoe pacmvpeHue u
cKaTue

Hab6ntoneHnue u nHTEpIipeTalust OnbITOB,
CBUJICTEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 1o o1ieHUBaHUIO KOJMUYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHUIIC 00BEMA
BEIIECTBRA.

AHanu3 TeKcTa JPeBHUX aTOMUCTOB (HaIpuMep,
¢dbparmenrta nosmsl Jlykpeuus «O npupoje
BEIlIE») C U3I0KEeHHUEM 000CHOBaHUH aTOMHOMN
runoTe3sl (cMbicioBoe yTeHue). OneHka
yOeTUTEIIFHOCTH 3THX 000CHOBAHUH.
OObsicHeHrEe OPOYHOBCKOTO ABUKCHHUSI, SIBICHUS
muby3un 1 pazTuIuil MEXI1y HIMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYIISIPHO-KMHETUYECKOU
TEOPHUH CTPOEHHUSI BEIIECTBA.

OObsicHEHNE OCHOBHBIX Pa3INiMidl B CTPOCHUU
ra3oB, JKUJIKOCTEH U TBEPABIX TeEll

C UCIIOJIb30BAHUEM TOJIOKEHUU MOJIEKYJIISIPHO-
KMHETUYECKOW TEOPHUU CTPOCHHUSI BEIIECTBA.
[IpoBeaeHre ONBITOB MO BhIPAIIMBAHUIO
KPUCTAJUIOB TIOBAPCHHOMW COJIA WIJIH caxapa.
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[IpoBeneHne U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX KAWJUISIPHBIC SIBJICHUS U
SIBJICHHE CMa4YnBaHUs.

OOBsiICHEHHE POJIM KaTWJUISIPHBIX SIBICHUM

JUISl TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6nronenue, npoBeneHne U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, >KHUJIKOCTEH U TBEPBIX TEIL.
OOBsicCHeHHE COXpaHEeHUsT 00bEMa TBEPABIX T,
TEKYUYeCTH >KUJIKOCTH (B TOM UHCIIE, PA3HUIIBI

B TEKYUYECTH JJIsl Pa3HBIX KUJIKOCTEH ),

JIaBJICHUS rasa.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHHS BO3/IyXa OT €ro 00bhéMa u
HarpeBaHUs WA OXJIAKJICHHS, U UX 00BsICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS.
AHaJIU3 NPaKTUYECKUX CUTYaAIIMH, CBSI3aHHBIX

CO CBOMCTBaMH T'a30B, )KUAKOCTEN U TBEPIBIX TEII

1.2

TerioBbie MPOLECCH

21

Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHss
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTHU: TeIUIoNepeiada u
coBepllieHue padoThl. Bubl
TEIJIONepe1ayuu:

O6ocHOBaHWE TTPaBUJI K3MEPCHHS TEMIIEPATyPHI.
CpaBHEHHUE Pa3IMYHBIX CTIOCOO0OB U3MEPEHUS U
IIKaJT TEMITEPaTyPHI.

HaOnronenue u 00bsICHEHHUE OIBITOB,
JIEMOHCTPUPYIONINX U3MEHEHUE BHYTPEHHEN
SHEPIrUU TeJia B pe3ysibTaTe TeIionepeaayu u
pa0bOThI BHEIITHUX CHUJL.

Habmronenne n 00bsICHEHHE ONBITOB,
00CYXXJICHHE TTPAKTHUYECKUX CUTYalIHH,
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TEIJIONPOBOIHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonmuuecTBO TEIIOTHI.

VY nenapHas TEIIOEMKOCTh
BellecTBa. TermIooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlnaBnenne u
OTBEPJ/ICBAaHUC
KPUCTAJUTMYECKHUX BEIIECTB.
VenpHas TeniaoTa
IJIABJICHUS.
[TapooOpazoBanue u
KoHJIeHcanus. Vcnapenue.
Kumnienune. Y nensHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTb TEMIIEPATYPhI
KHTICHUS OT aTMOC(HEPHOTO
JIaBJICHUSL.

BnaxHocTs BO3ayXa.
DHeprus TOIIMBA.

VY nenpHas Teniaora
CrOpaHus.

[MpuaIITBL pabOTHI
TeraoBbIX aBuratenei KI1/]
TEIJIOBOT'O JBUTATEIIS.
TennoBwIe ABUTATSIIA U

JTEMOHCTPUPYIOIIHUX PA3THYHbBIC BUIBI
TEIUIONEePEAAYHN: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3ITYUCHHE.

HccnenoBanue siBIEHUS TEIUIOOOMEHA

IPA CMEIIMBAHUM XOJIOJTHON U rOpAYEN BOBI.
HaOiroieHre ycTaHOBJICHHS TETUIOBOTO
PaBHOBECHS MEXKTy TOpsSTUEH U XOJIOIHON BOJIOH.
Omnpenenenue (M3MEPEHNUE) KOJIMYECTBA
TETJIOTHI, MOJYYESHHOTO BOJOH MPH TEILTIOOOMEHE
C HarpeThIM METAJUTMUCCKUM ITUITHHIPOM.
Omnpenenenue (M3MepeHne) yaeabHON
TEIIOEMKOCTH BEIIIECTBA.

Pemmenue 3a7a4, CBSI3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TEIUJIOTHI U TETNIOEMKOCTH

IPU TETJI00OMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
MCIIOJIb30BaHMS TETNIOBBIX CBOMCTB BEIIECTB U
MaTepHalioB, HAIIPUMED, B LEIAX
DHEPTroCcOePEKEHUS : TCTIION3 OIS,
sHEprocOeperaromue KpoIiiu,
TEPMOAKKYMYJISATOPHI U T. 1.

HaGmronenue siBieHuii ncriapeHust u
KOHJICHCAITUH.

HccnenoBanue mpoiiecca ucrnapeHus
Pa3IUYHBIX JKUIKOCTEM.

OObsicHEeHUE SIBJICHUI UCTIAPEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3aIMTa OKPYKAKOIIEH
Cpensl.

3aKOH COXpaHEHUS U
IpEeBpALLEHUs] SHEPTUU
B TEIJIOBBIX ITPOIIECCAX

MOJIEKYJIIPHOTO YUEHHUSI.
Habmronenne n o0bsiCHEHHE MTpoliecca KUIIEHMS,
B TOM YHCJI€ 3aBUCUMOCTHU TEMIIEPATYPhI
KUTICHUS OT JAaBJICHHUS.

Omnpenenenue (U3MEpPEHNE) OTHOCUTEIIHHOM
BJIQXKHOCTHU BO3/1yXa.

Habmonenue npoiiecca riaBieHus
KPUCTAJNTMYECKOT O BEIIECTBA, HAIIPUMED, JIb/A.
CpaBHeHHE IPOLIECCOB TUIABJICHUS
KPUCTAJUTMYECKUX TeJl U pa3MArdyeHus

IpY HarpeBaHUU aMOP(PHBIX Tell.

Omnpexaenenue (M3MEpPEHNE) yACIHHOU TETIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTU3AI[MU HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHUSI.

Pemenue 3a7a4, CBA3aHHBIX C BHIYUCICHUEM
KOJIMUECTBA TEIJIOTHI B MIpolieccax
TEIUIoNepeaauu MpH TUIABICHUH U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHJCHCAIUH.
AHanu3 CUTyanuii MpakTUYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HAMpUMeED, MOTYyICHUE CBEPXUUCTBIX
MaTepuasoB, COJIEBasi FPesika U Jp.

AHanu3 paboThl U 00bSICHEHHE MPUHIINIA
JEUCTBUS TEIJIOBOTO ABUTATENS.

BrrarciieHre KomdecTBa TeIIoTHI,
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BBIJICJISIIOIIETOCS TIPU CTOPAaHUU Pa3TUYHBIX
Bus10B ToruinBa, u KIIJI aurarens.
OO0cCyx)IeHHE IKOJIOTMYECKUX MOCIEICTBUI
MCIIOJIb30BAHUS JIBUTATENIEH BHYTPEHHETO
CrOpaHUsl, TeTUIOBBIX U THAPOIIEKTPOCTAHIIHUIMA

Hroro no pazgeny

28

Pa3nen 2. JnekTpuyeckue u

MATrHUTHBIC SAIBJICHUA

2.1 | DnexTpudeckue
3apsiabl.
3apsbKeHHbIE Tena U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3aLus Te.

JIBa pona 3JIeKTpUIECKUX
3apsAnoB. Bzaumopencteue
3apsIKEHHBIX TeJl.

3akon Kynona (3aBUCUMOCTb
CUJIBI B3aMMOJIEUCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apS0B U
PACCTOSIHUS MEXY TEJIaMu ).
DIEKTPUUECKOE TIOJIE.
Hanpsx€éHHOCTh
AIEKTPUYECKOTO TOJIS.
[IpuHIMI cCynepno3unuu
AIEKTPUUECKHUX MOJIEH

(Ha Ka4eCTBEHHOM YpPOBHE).
Hocurenu snextpruecknx
3apsiIOB. DIEMEHTapHBII
AIEKTPUUECKUH 3apsil.
CtpoeHue aToma.
[IpoBogHMKM 1

HaOGiroieHre v mpoBeICHUE ONIBITOB

10 3JICKTPU3ALMH TSI TIPU CONTPUKOCHOBCHUHU U
MHIYKIUEH.

HaOmronenue n 00bICHEHHE B3aUMOAEHCTBUSI
OJTHOMMEHHO M PA3HOUMEHHO 3aPSHKCHHBIX TEIL.

OOBsIcHEeHE IMpUHIOHXIIA I[GﬁCTBPIfI QJICKTPOCKOIIA.

OOBsiCHEHHE SBICHUHN DJICKTPHU3ALUH

MIPY COMTPUKOCHOBEHUH TEJ U MHIYKIUEH
C MCIOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIEKTPUYECKUX 3aPsi/I0B B BEIICCTRE.
Pacno3naBaHue 1 00bICHEHHE SIBICHUH
AJIEKTPU3ALMHU B IIOBCETHEBHOM XKU3HM.
Habnronenue u 00bsICHEHHUE OIBITOB,
WUTIOCTPUPYIOMINX 3aKOH COXPAaHCHUS
AJIEKTPUUECKOTO 3apsiaa.

HaOmroeHre onpITOB 110 MOASIUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUECKOTO TTOJIA.
HccnenoBanue AeWCTBUS IEKTPUUECKOTO OIS
Ha MPOBOJIHUKU U JUIICKTPUKH
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JTABJICKTPUKHU. 3aKOH

COXpPAaHCHUS IJICKTPUICCKOTO

3apsiza

2.2

ITocTossHHBIN
AIEKTPUYECKUIN TOK

20

DIIEKTPUUYECKUN TOK.
YcnoBus CyleCcTBOBAHUS
AJIEKTPUUYECKOTO TOKA.
HcTouyHuKY MOCTOSSHHOTO
TOKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TeroBO€, XUMUYECKOE,
MAarHuTHOE).
DIEKTPUYECKUN TOK

B KUJKOCTSX U raszax.
DneKTpuyecKas Lelb.
Cuna Toka. DJIeKTPUYECKOe
HaIpsKEHUE.
ComnpoTtuBieHue
MIPOBOJIHUKA. Y IEIBHOE
CONPOTHBIICHUE BEUIECTBA.
3akon OMa 11 yyacTka
uenu. [locienoBarenbHoe 1
napauielIbHOE COEUHEHNE
MPOBOJIHUKOB.

PaGoTa u MmomHOCTH
AIEKTPUYECKOTO TOKA.
3akoH /[xoyis—JIeHna.
DJIEKTPUYECKUE LETTH U

Hab6ntonenue pa3indHbIX BUOB JEUCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICHICTBUS B IOBCETHEBHOW JKU3HMU.
Habmronenne BO3HUKHOBEHUS Ta30BOr0 pa3psiia
Y BJIEKTPUYECKOr0 TOKA B AKHUJKOCTH

COopKa 1 UCTIBITAHUE AIIEKTPUICCKON HIEeTTH
MOCTOSIHHOTO TOKa.

N3mepeHne cuiibl TOKa aMIIEpMETPOM.
N3mepenne 2JIeKTpUUeCKOro HampsiKEHUs
BOJIBTMETPOM.

[IpoBenenue u 00BSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, IUIOMA1 OTIEPEYHOr0 CEUCHUS
U Martepuarna.

HccenenoBanue 3aBUCMMOCTH CUJIBbI TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOD,

OT CONIPOTHUBJIEHUSI PE3UCTOPA U HAIIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiIa CIOKEHUS HANPSIKECHUAN
IIPY MOCIIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJjisi CUIIBI TOKA

IIPY MApaAIIIETbHOM COEIMHEHUH PE3UCTOPOB.
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noTpedouTenu
3JIEKTPUYECKOU DHEPIUU
B ObITy. KopoTkoe
3aMBbIKaHUE

AHau3 CUTyaIMi MOCIEI0BATENBHOIO U
MapayIeIbHOr0 COEIMHEHUS IPOBOJIHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pemenne 3agau ¢ ucnosp3oBanueM 3akoHa Oma
U GopMyIn pacy€Ta dJIEKTPUUECKOTO
CONPOTUBIICHUS MPU MOCIIEI0BATEIHOM U
MapajieIbHOM COCAMHEHUU MTPOBOIHUKOB.
Omnpenenenue paboThl IEKTPUYECKOTO TOKA,
MIPOTEKAIOIIETO YEPE3 PEZUCTOP.

OnpezneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA,
BBIJICJIIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3
JAMIIOYKY OT HanpspKeHUs Ha Hel. OmnpeneneHue
KII/l narpeBareis.

HccnenoBanue mpeoOdpa3zoBaHus YHEPTUU

IIPU HOIBEME IPpy3a JIEKTPOJBUTATEIIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX PUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHLNIA AEHUCTBUS IUIABKUX ITPEIOXPAHUTEIICH.
Pewenue 3a1a4 ¢ HCNoOJIb30BaHUEM 3aKOHA
Jxoyna—Jlenua

2.3

MarHuTHBIC SIBICHUS

ITocTostHHBIC MAarHUTHI.
BzaumoneiicTBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe€ 1oJje.
MarnauTtHoe 1mojae 3eMJIn

HMccneqoBanue MarHMTHOTO B3aUMOICHCTBUS
MMOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJISI MOCTOSTHHBIX
MAarHUTOB MPHU UX O0BEIMHEHNUH U Pa3/CIICHHUH.
HMccaenqoBanne MarHUTHOTO B3aMMOJICHCTBHS
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Y €0 3HA4YCHUE IS )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarauTHOE T0JI€
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB

B TEXHUKE. JlericTBHE
MarHUTHOTO TOJIs

Ha MIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEIh
MTOCTOSIHHOTO TOKa.
Hcnonws3oBanue
3JIEKTpOJIBUTATENCH

B TEXHUUYECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX 00bETMHEHUU U Pa3/eICHUU.
[IpoBeneHnE ONBITOB MO BU3YATU3AIUHU MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHue siBiIeHU HAMAarHUYMBaHUsI BEUIECTBA.
HccnenoBanue qeWCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTbD CHUJIbl B3aUMOJICHCTBUS KATyIIKU

C TOKOM M MarHuTa OT CUJIbl U HAIIPaBJICHUS TOKa
B KaTyIIKeE.

AHau3 CUTyaIui NpakTUYEeCKOTO MPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAX, MPOMBIIIECHHOCTU, MEULIHE).
N3yuyeHune neicTBUS MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHune nerucTBUs NEKTPOABUTATESA.
N3mepenune KII/I anekTpoaBuratenbHOM
YCTAaHOBKH.

Pacrio3HaBanue v aHaau3 pa3IMYHbIX
IIPUMEHEHHM AJIEKTPOABUTATEIEH

(TpaHCTIOpT, OBITOBBIE YCTPOMCTBA U IP.)

2.4

DNeKTpOMarHuTHast
WHTYKIIHS

Onbitel @apajes. SBneHue
AIEKTPOMATHUTHOM
naaykuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop.

OmnBITH 11O HCCJICAOBAaHHNIO SABJICHUA
BHGKTPOMaFHPITHOﬁ HMHAYKIOHUN: UCCIICOJOBAHUC
W3MEHCHUM 3HAUCHUS U HaIlpaBJICHUA
HMHAYKIMUOHHOI'O TOKa
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Cnoco0bl osTy4eHus
3JIEKTPUYECKOU JHEPTUM.

DIIEKTPOCTAHIIUU
Ha BO300HOBIISIEMbBIX
WUCTOYHUKAX DHEPTUU
Uroro no paznemny 37
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME

42



9 KJIACC

No
o/

HaumenoBanue
pa3zesnoB U TeM
y4e0OHOro npeameTa

KomnnuecTtBo
YacoB

[IporpammuoOe conepxanue

OcCHOBHEIC BUOBI ACATCIBHOCTH 06yanoumxc;1

Pa3zgesa 1. Mexanuueckue siBJCHUSA

1.1

MexaHudeckoe
JIBIO)KEHUE U CIIOCOOBI
€ro OIHUCaHUs

10

MexaHnyecKkoe IBUKEHHUE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JIBIXKCHHS.
PaBHOMEpHOE
MPSIMOJIMHENHOE JBH)KEHUE.
HepaBromMepHOe
MPSIMOJIMHENHOE JBH)KEHUE.
Cpennsisi 1 MTHOBEHHAas
CKOpOCTH TeJja Ipu
HEPAaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE IBUKECHUE.
CBoOonHOE TaicHHeE.
Omnpitel [Nanumnes.
PaBHOMEpHOE 1BHXKEHME

10 OKPY>KHOCTH.

[Iepron u yactoTa
obpamienus. JInaelHas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CYXJICHHE Pa3IMYHbIX IPUMEPOB
MEXaHUYECKOTO JIBUKCHUS.

OO0cyxIeHre TpaHull MPUMEHUMOCTH MOJICIIH
«MaTepHuabHas TOUKa.

Onucanre MEXaHMYECKOTO JIBHYKCHUS
pas3IMuHbIMU criocobamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSIBIIETCS OTHOCUTELHOCTh MEXaHUYECKOTO
JIBUYKEHUSI.

Habmonenne MexaHU4ecKOro ABMKCHHUS Tella
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO € TeJa OTHOCUTEIIbHO Pa3HbIX
TEJI OTCUETA.

Ananu3s tekcta ["anuiest 00 OTHOCUTENBHOCTH
JBUKEHMST; BBITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHeN CKOPOCTH CKOIbKEHUS
OpycKa WIH IBIKCHHS IIIApUKa 110 HAKIIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHrEe crIoco00B
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IlenTpocTpemurensHoe
yCKOpeHUe

npUOIMKEHHOTO ONPEETICHHUS] MTHOBEHHOMN
CKOPOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBIDKEHUS (IIIapUKa B )KUJIKOCTH, MOJICIIU
AIIEKTPUYECKOr0 aBTOMOOMIIA U T. I1.).
Onpenenenue nyTH, TPOMNIEHHOTO 3a JaHHBIM
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH IIYyTH PABHOMEPHOT'O
JIBUKECHUS OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
NENCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETpOB).

Beluncienue nyTu u CKOpoCTH IpU
PaBHOYCKOPEHHOM NPSIMOJIMHEMHOM JBUKEHUU
Tena.

OnpeneneHue NpoOKWIEHHOTO YT U YCKOPEHUS
JBKEHUS Tela 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTO
JIBUOKEHUS TEJla OT BPEMEHHU.

Ilposepka cunome3swl. eciu

npU pagHOyCKOPEHHOM OBUIHCEHUU

0e3 HauaNbHOU CKOPOCU NYMU OMHOCAMCSL
KaK psi0 He4EMHBIX Yuces, mo
CoOOmeemcmeyouwue nPoMeHCymKu pemeHu
O0OUHAKOBWL.
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Ornpenenenne yCKOpEeHUs Tela

MIPU PAaBHOYCKOPEHHOM JIBH)KCHUU

10 HAKJIOHHOM TNIOCKOCTH.

N3mepenue nepuoia U 4acTOThI 0OpaIlICHUS
TeJa MO OKPY>KHOCTH.

OmnpezaeneHue CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHHUSI TeJIa TI0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JABMKEHHUS PA3TUIHBIX BUJIOB.
Pacno3naBanue u nmpuOIMKEHHOE OMMUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJI€ U TEXHUKE (Ha mpuMepax cBOOOIHO
NaJAOINX TEN, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JP.)

1.2

B3aumonerictsue ten

20

[Tepsblii 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToOHA.
[IpyHIMI cynepno3uuuu
CHUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUa
TPEHHUS IOKOS, TPYTUE BUJIbI
TPEHUSL.

Cuna TsSKeCTH U 3aKOH
BCEMUPHOIO TSITOTCHUS.

HaGnronenue u 00CyXIeHUE OTBITOB

C IBMKCHUEM TeJla TIPU YMEHBIIICHUN BIIUSHUS
JIPYTUX TEJl, MPEMATCTBYIONINX JIBUKEHUIO.
AHanu3 Tekcta ["anuies ¢ onucanuemM
MBICJICHHOTO PKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBHITIOJTHCHUE 33JIAaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyXaeHne BO3MOKHOCTH BBITOJHEHUS
3aKOHA MHEPIIUU B PA3IUYHBIX CHCTEMax
OTCUETA.

HaOmronenue u 00CyXIeHrne MEXaHUIECKUX
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YckopeHne cBOOOTHOTO
najeHus. JIpuxeHue njaaHeT
BoKpyr Connua. IlepBas
KOCMHUYECKasA CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AGCOIFOTHO TBEPOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailieHusi. MOMEHT CHUJIBI.
LenTp TsixecTn

SIBIICHUM, TIPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBYKEHUU OTHOCUTEITHHO
KaOuHeTa (PU3UKH.

JlencTBus ¢ BEKTOpaMu CHJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKEHUIO U BEIYMTAHHUIO
BEKTOPOB.

HabGntonenue u/uiv npoBeieHUe ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCHMOCTD YCKOPCHUS
Tea OT MPWJIOKCHHOW K HEMY CHJIBI K MacChl
Tena.

AHanu3 u 00bsACHEHUE SIBIICHUIM

C UCIIOJIb30BaHMEM BTOPOro 3akoHa HproToHa.
Pemmenue 3a1a4 ¢ HCOIB30BaHUEM BTOPOTO
3akoHa Hbl0TOHA U MpaBUiIa CIOKEHUS CUIL.
OmnpeneneHue kECTKOCTU MPYKUHBI.

AHanu3 CUTyaluii, B KOTOPbIX HAOIIOAAI0TCS
ynpyrue aedopManun, ¥ uX 00bsICHEHHE

C MCTIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3a7a4 ¢ UCIIOJIb30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHUITBI TPEHUS

CKOJIBKCHHA OT CHUJIbl HOPMAJIbHOI'O JaBJICHMA.

OOcyxaeHne pe3yabTaToB UCCISOBAHMS.
Omnpenenenue kodpdurmenTa TpeHus
CKOJIB)KCHHS.

W3mepenne cuiibl TPEHUS TIOKOSI.
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Pemenue 3aga4 ¢ uCnojb30BaHUEM (POPMYIIBI
JUISL CUJIBI TPEHUSI CKOJIbKEHUSL.

AHanu3 IBMKEHUSA TEJ TOJIBKO MOJ AEHCTBHEM
CHJIBI TSIKECTH — CBOOOJIHOTO NaJeHUS.
OObsicCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CcBOOOJHOTO MaJIEHUs OT Macchl Teja.

OrneHka BeIMYUHBI CUIIBI TATOTEHHUS,
JEUCTBYIOILLIEN MEXKAY ABYMs TEJIaMHu

(mJ1s1 pa3HBIX Macc).

AHanu3 ABMKEHUSI HEOECHBIX Tel

1o/ ICHCTBUEM CHUJIBI TATOTEHUS

(c UCroIB30BaHUEM JOTOTHUTEIBHBIX
MCTOYHUKOB UH(OPMAIIUN).

Pemrenne 3a1a4 ¢ HCOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TIATOTEHUS U (DOPMYIIBI

ISl pacdy€Ta CUIIbI TSHKECTH.

AHaN3 OpUTMHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOT'O TATOTEHMS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE YTEHUE).

Habmronenne u 06CyXI€HHE ONBITOB

10 U3MEHEHMIO Beca TeJla IIPU YCKOPEHHOM
JBUKEHUU.

AHanu3 ycioBrii BO3HUKHOBEHHUS! HEBECOMOCTH
U IIEPETPY3KHU.

Pemenne 3a1a4 Ha onpeneneHue Beca tena

B PA3JIMYHBIX YCIOBUSAX.
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AHanu3 cuil, IEMCTBYIOIIUX Ha TEJO,
MOKOSIIIIEECS Ha OMOPE.
OrnpenenieHne UEHTPA TSHKECTU PAa3IUYHBIX TE

1.3.

3aKOHBI COXpPaHEHUS

10

Nmnynsc Tena. 3menenue
uMIyJibca. IMIysibC CUIIBI.
3aKOH COXpaHEHHMS
uMIyJibca. PeaktusHoe
JIBIDKCHHUE.

Mexanuueckas paboTa u
MOIITHOCTh. PaGoTa cui
TSXKECTH, YIIPYTOCTH,
TpeHusi. CBsA3b SHEPTUU U
pab6otsl. [loTeHnmansHas
SHEPrus Tena, HOIHITOrO
HaJl IOBEPXHOCTHIO 3€MJIU.
[loreHumanbHas 3HEPrUs
C)KAaTOM MPYKHUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU

Hab6ntonenue u o0CyX1€HUE OMBITOB,
JEMOHCTPUPYIOIIUX Mepeiady UMITYJIbCa

MIPU B3aUMOJICHCTBUU TN, 3aKOH COXPaHEHUS
UMITYJIbCa TIPU a0COJIFOTHO YIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU TEJl.

AHanu3 CUTyaIui B OKpYyKaroIieH sKu3H

C UCIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

Pacno3naBanue siBJICHUS PEAaKTHBHOTO
JIBUKEHUS B IPUPOJE U TEXHUKE.
[TpuMmeHeHue 3aK0Ha COXpaHEHUS UMITYJIbCa
JUTs pacuéTa pe3yIbTaTOB B3aUMOJICHCTBUS TET
(Ha mpuMepax HeyInpyroro B3auMoOIeHCTBHUSA,
YIPYTroro HEHTPATBHOTO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemrenne 3a1a4 ¢ UCOJIb30BaHUEM 3aKOHA
COXpaHEHHUS UMITYJIbCA.

Omnpenenenue padOTHI CHUIIBI YIPYTOCTH

pU NOoABbEME Ipy3a C UCMOIb30BAaHUEM
HETOJIBIDKHOTO U TOJBIYKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3MepeHne NoOTeHIMAIIBHOW SHEPTHUH YIIPYTO
ne(opMUpOBaHHON MPY>KUHBI.
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M3MepeHne KUHETUYECKON YHEPIUHU TeJla

I10 JJIMHE TOPMO3HOIO MY TH.
DKCNIEPUMEHTAIBbHOE CPABHEHUE U3MEHEHUS
MOTCHUUAIBHON U KHHETUYECKOW IHEPIUi Tela
IIPU IBUKEHUU 10 HAKIIOHHOM TIOCKOCTH.
DKcnepUMEHTaIbHAs IPOBEPKA 3aKOHA
COXpaHEHUs MEXaHUYECKOW IHEPTUHN

IpU CBOOOTHOM MaJICHUH.

[IpumeHeHne 3ak0Ha COXPaHEHUS
MEXAHUYECKON DHEPTUM ISl pacyéra

HOTCHHH&HBHOﬁ U KHUHETUYECKOM SHGPFI/Iﬁ TCia.

Pemenue 3aJa4 C UCIIOJIb30BAHHUCM 3aKOHA
COXpPaHCHUA MEXaHUYECKOU OHCPIUHU

Utor

0 IO pazzemny

40

Pa3nen 2. MexaHu4YecKHe KO

JI€0AHUSA U BOJHBI

2.1

MexaHnueckue
KOJICOaHU s

7

KonebarenpsHo€E NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOI,
4acToTa, aMIUIUTY/1a.
MaremaThdeckui u
NPY>KUHHBIA MasTHUKHU.
[IpeBpaienue 3Heprun
pu KoJieOaTeIbHOM
JBIDKCHHH.

3aryxaromme KoiaeoaHusl.
BreIHyX1eHHbBIE KOJIeOaHMS.
Pe3onanc

HaOmronenue kosie0anumii o1 A1eCTBUEM CHJT
TSOKECTHU U YIIPYTOCTU U OOHAPYKCHHE
OJ00HBIX KOJICOAHHH B OKPYIKAIOIIEM MHUPE.
AHanu3 xojebaHuil rpy3a Ha HUTH U

Ha nipykuHe. OnpeeeHne 4acTOThI
KoJIeOaHWUH MaTeMaTHIECKOTO U IIPYKUHHOTO
MAasTHHUKOB.

HaOmonenue n oObsICHEHHUE SIBICHHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IIEPHOJIA
KOJIeOaHUH MTOABEIICHHOT'O K HUTH Ipy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTHU NEPHOJIa KOJIEOAHUIt

I'py3a, IOABCHICHHOTI'O K JICHTC, OT MAaCChI I'py3a.

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPUO/Ia
KOJIeOaHUI MPYKUHHOTO MasiTHIKA OT MacChl
rpy3a u KECTKOCTU MPYKUHBIL.

[IpuMeHeHne MaTeMaTHIeCKOro U Py KHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH ISl ONMCAHUS
KOJICOAHUI B OKPYKAIOIIEM MUDE.

Pemrenue 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
WIM OLIEHKOM 4acTOThI (TIeproja) KojeOaHui
Hsmepenue yckopenus c60600H020 nadeHus.

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IposionbHbIe U
MornepeyHble BOJHbL. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUS.
MexaHn4eCKre BOJIHBI

B TBEPIOM TENE,
CEMICMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTb 3ByKa U
BbIcOTa TOHA. OTpakeHUe
3Byka. Uu(ppas3Byk u

YIIBTPa3BYK

OOHapy:KeHHe U aHaJIN3 BOJIHOBBIX SIBIICHUN
B OKPY>KaloIlleM MHpE.

HabGmronenue pacnpocTpaHeHus Mpoa0IbHBIX
Y TIOTNEPEYHBIX BOJIH (Ha MOJEIH) U
oOHapy>KeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B MpUpo/ie (3BYK, BOJIHBI Ha BOJIE).
Bbluncnenue JiMHbI BOJHBI U CKOPOCTH
pacrnpoCTpaHEHUs! 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUIL]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
Hal6ntoneHre 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCJIE, C HCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

HaGntonenue u 00bsiCHEHUE SIBIICHUS
aKyCTUYECKOT0 pe30HaHCa.
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AHanu3 OPUTrHHAIBHOTO TEKCTA, MOCBIIIEHHOTO
WCII0JIb30BaHUIO 3BYKa (WU YIBTPa3BYyKa)

B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHHUE 3aJaHUN

M0 TEKCTY (CMBICTIOBOE UTCHUE)

Hroro no pazgeny

15

Pa3nen 3. D1eKTPOMATHUTHOE M0J1e U 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMArHuTHOE TOJIE. [TocTpoenue paccyxaeHnid, 000CHOBBIBAIOIIIX
noje u DJEKTPOMArHUTHBIC BOJHBI. | B3AUMOCBA3b AJIEKTPUUECKOT0 U MATHUTHOTO
3JIEKTPOMATrHUTHBIC CaoiicTBa TTOJICH.

BOJTHBI AIICKTPOMArHUTHBIX BOJIH. DKCHEPUMEHTAILHOE U3yYCHHUE CBOMCTB
[Ixana 3JIEKTPOMAarHUTHBIX | 3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcnions3oBanue C TIOMOIIbIO MOOHMJIBHOTO TeNlepoHa).
AJIIEKTPOMArHUTHBIX BOJTH AHanu3 peHTTeHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJI0BEYECKOIr0 OpraHu3Ma.
DJEeKTpOMarHuTHas IPUPOAA | AHAIHM3 TEKCTOB, OMKUCHIBAIOIINX IIPOSBICHUS
cBera. CKOpOCTh CBETA. AIIEKTPOMArHUTHOTO U3TYyYEHUs B IPUPOJIE:
BonHoBbBIE CBOMCTBA CBETA | )KMBBIC OpPraHU3MBbI, H31yUYCHUS HEOCCHBIX TEII
(CMBICIIOBOE UTEHUE).
PacrioznaBanue u aHaIW3 pa3IddHBIX
MPUMEHEHHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3ydeHune BOJHOBBIX CBOMCTB CBETA.
Pemenue 3amad ¢ ucnonb3oBaHuemM Gopmy
JUTSI CKOPOCTH DJIEKTPOMATrHUTHBIX BOJTH, ITTUHBI
BOJIHBI M YaCTOTHI CBETA
Uroro mo pazaemy 6
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Pa3gea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacrpoCTpaHEeHUs
CcBETAa

JlyueBas mozeins cBera.
Hcrounuku ceera.
[Ipsamonunelinoe
pacIpocTpaHEHHUE CBETA.
3atmenus ConHua u JIyHBL.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesomienus ceera. [lonHoe
BHYTPEHHEE OTpa)KEHUE
ceera. Mcronb3oBanue
IIOJIHOTO BHYTPEHHETO
OTpPaXXEHUS B OITHYECKUX
CBETOBOJAX

Hab6ntoneHue onbITOB, IEMOHCTPUPYIOLTUX
SIBJICHUE MPSMOJIMHEMHOTO pacTipOCTPaHEHUS
cBeTa (BOBHUKHOBEHHUE TEHU U MOJYTCHH),

U UX UHTEPIIPETALIUS C UCTIOJIb30BAHUEM
MOHSITUS CBETOBOTO JTyya.

OOBsiICHEHHE Y MOJICTTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHU .

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKCHUS
CBETOBOI'O JIy4a OT yIJia MaJcHusI.

N3yueHne CBOMCTB N300paKeHUS B TIIOCKOM
3epKae.

HaOmronenue u 00bsICHEHUE ONIBITOB

10 MOJYYCHHIO U300paKEHNU B BOTHYTOM U
BBITTYKJIOM 3epkanax. HaGmronenue u
00BSICHEHHE OTBITOB I10 MPEIOMIICHUIO CBETA
Ha TPaHUIE PA3TUIHBIX CPEJl, B TOM YHCIIC
OIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEIOMJICHHS OT YyIJja MaJIeHusl CBETOBOIO Jy4a
Ha TPaHUIIE «BO3TYX—CTEKIIOM.
Pacno3HaBaHue sIBIEHUN OTPAKECHUS U
MPEIOMJICHHS CBETa B MOBCEIHEBHOM KU3HMU.
AHann3 1 00bSICHEHHE SIBJIEHUSA OIITHYECKOTO
MHpaxKa.

Pemrenune 3aga4d ¢ MConp30BaHUEM 3aKOHOB
OTPaXKECHUS U TIPEJIOMIICHHUS CBETa
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4.2 | JIuH3bI U ONTUYECKUE
npuoOopsI

JInn3za. Xox myyen B TUH3E.
Onrudeckas cuctema
dboToanmnapaTta, MUKPOCKOTIA
U Teneckona. ['ma3 kak
ONTUYECKAs CUCTEMA.
bimsopykocts 1
JalTbHO30PKOCTh

[Tonyyenne n3o0paxeHuil C TOMOIIbIO
coOuparoIieil U pacceuBaroIIeH JINH3.
Onpenenenue GOKyCHOTO pacCTOSTHUS U
ONTUYECKON CHIIbI COOMpAIOIEN JTUH3BI.
AHau3 yCTpOWCTBA U NMPUHIIUIIA JEUCTBUS
HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doToamnmnapaTa, MUKPOCKOIIA, TEJIECKOTA.
N3yueHne Moienu ria3a Kak ONTUYECKOU
CUCTEMbI. AHAIN3 SIBJICHUI OJIU30PYKOCTH
U JalbHO30PKOCTH, IPUHIMIIA JEHCTBUS
OUYKOB

4.3 | Paznoxenue 6enoro 3 Paznoxenue 6enoro cBeta Habmonenue paznoxxenus 6eioro ceera
CBETa B CIIEKTP B criekTp. OnbITel HeIOTOHA. | B CHIEKT.
CrnoxkeHne CreKTpaaIbHbIX Habmonenne u 00bICHEHHE ONBITOB
1BeToB. Jlucnepcus cBeTa 0 MOJIYYeHHIO O€JIOro CBETa MPHU CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 00BICHEHNUE OTIBITOB
10 BOCIIPUSITHIO I[BETA MTPEMETOB MPU UX
HAOJIIOICHUH YePe3 IIBETOBBIC (QUITBTPHI
(LIBETHBIE OYKH)
Hroro no pasneny 15
Pa3nen 5. KBanToBbIe iBJIeHUS
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopna u Oo6cyxnenue 1ienu onbiToB Pezepdopaa

IIOTJIOMCHUEC CBECTA
aTOMOM

I1aHCTapHas MOJICIIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue u nornoueHue

I10 UCCJICAOBAHNUIO aTOMOB, BBIJIBUXKCHHEC
THUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTax OIILITOB
B 3aBUCHMMOCTH OT IIPCAIIoJIaracMoro CTpoCHu:A
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cBera aToMoM. KBaHTEI.
JIuHelyaTeie ClIEKTPBI

aTOMOB, (hOPMYJITUPOBAHKE BHIBOJOB

U3 pE3yJbTAaTOB OIBITOB.

OO6cyxaeHre NpoOTUBOPEUNH TUTAHETAPHON
MOJIEJIA aTOMa U OCHOBAHUU JUJIl TUIIOTE3bI
bopa o cTanroHapHbIX OpOUTAX IIEKTPOHOB.
Habutonenne CriiomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YECHUS Pa3JIMYHBIX BEIIECTB.
OOBbsicHeHNE JIMHEHYATBIX CIIEKTPOB U3ITYUECHHUS

5.2

Ctpoenne aTOMHOTO
sapa

PannoaktuBHOCTE. Anb(ha-,
Oera- U raMMa-U3TyYeHUsI.
CTtpoeHue aTOMHOTO sJIpa.
Hyxnonnas monenb
aTOMHOTO siipa. M3oTomnsl.
PannoakTuBHbIE
npespaiuenus. [lepuon
nojypacnazia aTOMHBIX sIIEp

OO0cyxIeHre BO3MOKHBIX TUIIOTE3 O MOEIISIX
CTpPOCHHUA sipa.

OmnpenenieHue cocrana sijep Mo 3aJJaHHbIM
MacCCOBBIM M 3apsiIOBBIM YHCJIAM U

IO MOJIOKEHUIO B IEPUOJUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sipa v ero
MOJIOKEHHUS B IEPUOJIUYECKON CUCTEME

P O-PaJTHOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-YACTHUIL 110 TOTOBBIM
dboTorpadusim.

OO6HapyKXeHHe U U3MEPEeHUE PATUAIIUOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIIEHKA €T
WHTEHCHUBHOCTH.

Amnanmu3 OMoJI0rnuecKnX N3MEHEHUH,
MPOUCXOAIIUX MO IEUCTBUEM
pPaaMOaKTUBHBIX U3TyUYECHHI.

Hcnonb3oBaHue paguoaKTUBHBIX U3Ty4CHUN
B MEIUIIMHE
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5.3

S nepHbie peakunu

S nepHble peakunu. 3aKOHbI
COXpaHEHHUs 3apsA0BOTO U
MacCOBOI'0 YHCEI. DHEPTHUS
CBSI3U aTOMHBIX si7ep. CBs3b
Maccel ¥ dHepruu. Peakiuu
CHHTE3a U JICJICHUS SIEp.
Ncrounuku sueprun CostHIa
v 3BE31. AnepHas
SHEpreTuka. Jlencreus
PaaOaKTUBHBIX U3JTYYEHUN
Ha KUBBIE OPTraHU3MBI

Pemenue 3ama4 ¢ UCIIOIB30BaHUEM 3aKOHOB
COXpaHEHHUsI MACCOBBIX U 3apsIOBbIX YHCEI
Ha OIIPEJEIICHUE PE3YIIbTATOB SIIEPHBIX
peaKLnii; aHaJIu3 BO3MOXXHOCTHU WIU
HEBO3MOKHOCTH SIZIEPHOM PEAKLINH.

OHCHKa OHCPTHUU CBA3U ANCP C NUCTIOJIb30BAHUCM

dbopmMyIbl DUHIITEHHA.
OO6cyxaeHue NepcneKTUB UCTI0Ib30BaHUS
YIIPaBIsAEMOI0 TEPMOSAAEPHOTO CUHTE3A.

OO6cyxaeHre MPEUMYIIECTB U IKOJIOTMUECKUX
npo0ieM, CBSI3aHHBIX C SIIEPHOM SHEPreTUKOM

Hroro no pazgeny

17

IToBTOPUTEIBLHO-0000 A0 MOTYJIb

[ToBTOpEeHuE n
00001IeHE

coJiep KaHus Kypca
busuku 3a 7-9 Kimaccel

9

Cucremaruzanus u
0000111eHHEe TTPEIMETHOTO
CoJiep KaHMs U OTIbITa
NeSITEeTHbHOCTH,
pruoOpEeTEHHOTO

IIPU U3YUYEHUU BCETO Kypca
(bU3UKH OCHOBHOT'O 00IIIET0
o0pa3oBaHUs.

[logroToBKa K OCHOBHOMY
rOCy/IapCTBEHHOMY
IK3aMeHy Mo HU3HKE

TUIS1 OOYJarOIUXCs,
BBIOPABIINX 3TOT y4eOHBIN
peaIMeT

BrimosiHeHre yueOHbIX 3aJaHuM, TPEOYIOMIHNX
JEMOHCTpAld KOMIIETEHTHOCTEN,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS MMOTYyYECHHBIX 3HAHUU

JUTSI HAY9HOTO OOBSICHEHUS (PU3HUECKHIX
SABJICHUW B OKPYXKAIOLIEH IPUPOJE,

B IIOBCEJIHEBHOW KU3HU U BBISBICHUS
(bU3HYECKIX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT UM,

— MNPUMEHEHUS OCBOECHHBIX
DKCIEPUMEHTAJIbHBIX YMEHUN

JUIs1 UccieioBaHusl (PU3NUYECKUX SABJICHUMH,
B TOM YHCJIE [T IPOBEPKU THUIIOTES
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Y BBISBIICHUS 3aKOHOMEPHOCTEN.

Pemenne pacu€THbIX 3a7a4, B TOM YHCJIE
IPEeANoiarainX UCTO0Ib30BaHuEe (PUIUIECKUX
MOJIEJIEW U OCHOBAHHBIX HAa COACPKAaHUU
pa3IMYHbIX Pa3/IesoB Kypca PU3UKH.
BelnmoHEHME 1 3a1UTa rPyNINoOBbIX WU
WHJVBHUYaJbHBIX IPOEKTOB, CBSI3aHHBIX

C coJiepKaHHeM Kypca (pu3uku

Uroro no paznemny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME

Moanucano L PoOBOIA NOZNKUCHIO:
MYHULIMMNANBHOE KA3EHHOE MYHULUMNANBHOE KA3EHHOE
OBLUEOBPA3OBATENBHOE OBUWEOBPA3OBATE/IbHOE
YYPEMAEHUE "LUYMCKAAR CPEAHAA YYPEXIEHME "LUYMCKAA CPEAHAA
OBLUEOBPA3OBATENbHAA LUKONA™ OBLEOBPA3OBATE/IbHAA LLUKONA"

Mara: 2023.09.01 15:11:07 +08°00’

56



