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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no ¢pu3MuKe Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHUs COCTABICHA Ha
OCHOBE IOJIOKEHUH M TpeOOBaHWI K pe3yJbTaTaM OCBOECHHMS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBarenbHOil mporpammel, npeacTtaBieHHblx B PI'OC OO0, a Takxec
yuétoM denepanbHoi paboueit nmporpamMmmbl BocniuTanus U KoHienuu npenojgaBaHust
yueOHoro npenmeta «Dusuka.

CopepxaHue mnporpaMMbl 1O  (U3MKE HampaBieHO Ha (QopMupoBaHuUE
€CTECTBEHHO-HaYYHOU IPAMOTHOCTH OOYYaIOMIMXCA U OPTraHU3ALMIO U3yuYeHUs (PU3UKU
Ha JIeATeNIbHOCTHOW OCHOBe. B mporpamme mo ¢u3NKe y4YUTHIBAIOTCS BO3MOXKHOCTH
yueOHOro mnpeaMera B peanusanuu Tpedoanuit ®I'OC OOO kK MIaHUPYEMbIM
JUYHOCTHBIM M METalpeJIMETHBIM pe3yJibTaTaM O0Yy4YeHUSs, a TakKe MEXIPEeIMETHbIE
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus.

[Iporpamma 1o ¢u3MKe yCTaHaBIMBAET paclpejielieHne y4eOHOro Marepualna Io
rojam oOydeHus (1o Kjraccam), npeuiaraeT NpUMEPHYIO MOCIeA0BATEIbHOCTD U3YUCHUS
TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSA NPEAMETHOTO COJEPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUalOIIUXCSl.

[Iporpamma 1o ¢uszuke paspaboTaHa C LETbI0 OKa3aHUS METOJIUYECKON MOMOIIU
YUUTENIO B CO3/JaHUU paboyeil mporpaMMbl 10 Y4eOHOMY MPEIMETY.

®uznka ABISETCS CHUCTEMOOOPA3YIOUUM ISl €CTECTBEHHO-HAYYHBIX YUYeOHBIX
NPEIMETOB, TTOCKOJIbKY (DU3MYEeCKre 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHHIA,
U3y4aeMbIX XUMHEH, OuoJioruei, acTpoHOMHEH W (u3nyeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa, MpPEAOCTaBIseT Hauboliee SCHbBIC
o0Opa3ibl MPUMEHEHUS HAy4YHOTO METO/la TO3HAHUsS, TO €CTh CHoco0a TMOIy4YeHUs
JIOCTOBEPHBIX 3HAHUW O MUDE.

Onna w3 THaBHBIX 3a1ad (U3MYECKOTO O0pa3oBaHUS B CTPYKType OOIIEro
00pa30oBaHusl COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca
K HayKe y 00yJaronuxcsi.

N3yuenue ¢us3nku Ha 0a30BOM ypOBHE NMPEAINOIAraeT OBJAJCHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTbD:

HAyYHO OOBSICHSATH SBICHUSA,

OLIEHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIICJIOBAHUS; UHTEPIIPETUPOBATH

JAHHBIE W HCMOJIb30BaTh HAy4HbIC J10KA3aTEIbCTBA
JUTS1 TIOJTyYE€HUS BBIBOJOBY.
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Henu u3ydyeHus GpU3MKU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs OMPEICIICHbI
B Konnenmun mnpenonaBanus ydeOHoro mpenmera «®Pusmka» B 00pa30BaTeIbHBIX
OpraHu3aLusaX Poccutickon Oepnepauun, peAN3YIOIINX OCHOBHBIE
oOmeoOpa3zoBareibHble  NPOrpaMMbl,  yTBEpKAEHHOM  pemenuem  Koseruu
MunuctepctBa npocBenieHus: Poccuiickoii @enepannu (mpotokosn ot 3 nexadps 2019 r.
Ne TTIK-4BH).

Henu usyuenus Gu3uku:

npuoOpeTeHNe MHTepeca M CTPEeMIICHUS OOy4aloluXcs K HayYHOMY H3y4YCHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX M TBOPYECKUX CTIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJIE TMO3HaHWs © (HOpPMHpPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBICHUSIM;

GopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yibTaTa H3y4YeHHs OCHOB
CTPOCHUS MaTepUH M QyHIAMCHTAIBHBIX 3aKOHOB (DPU3HKHU;

dopMupoBaHuEe TPEACTaBICHUNH O ponu (QUIUKKA Ui Pa3BUTUSA  JPYTHX
CCTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTH;

pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oyaymiend MnpodecCuoHaTbHON
JESTeNLHOCTH, CBSI3aHHOW ¢ (DU3HMKOM, TIOJTOTOBKA K AaJIbHEHIIEMYy O0y4eHHUIO B 3TOM
HampaBJICHUH.

JlocTH)XKeHre 3TUX IIeNiel MporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00eCIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a/1ay:

NpUOOPETeHNE 3HAHWM O JHUCKPETHOM CTPOEHUU BEHIECTBA, O MEXAHHYECKHX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETeHHEe YMEHUN ONHUCHIBATH U OOBSCHATH (PUBUYECKUE SIBICHHSIC
UCIIOJIb30BaHUEM MOJIYYCHHBIX 3HAHUK;

OCBOCHHE METOJIOB PEUICHUS MPOCTEHIUX PACUETHBIX 3a7a4 C HCIIOJIb30BAaHUEM
duznuecknx Mojenel, TROPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337124,

pa3BUTHE YMEHUU HAOIIOJATh TPUPOIHBIC SIBICHUS M BBINOJIHATH OIBITHI,
nabopaTopHbie pabOTHl U IKCIIEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIOJIb30BAHHEM
U3MEpUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(pOpMaIel GU3NIEeCKOro COACepKaHUs, BKIIOUYas
uHOPMAITMI0O O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKHU, aHAIW3 U KPUTHYECKOE
OlICHMBaHUE WHPOPMAIIHH;

3HAKOMCTBO CO cdepamu npodheCCHOHAIIBHOW  ACATEILHOCTH, CBS3aHHBIMHU
c (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTIXKECHHSIX
buznuecKoi HayKH.

Ha wu3ydenwe ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus orBoauTcs 238 wacoB: B 7 Kiacce — 68 wacoB (2 waca B HeHIeno),B
8 kimacce — 68 yacoB (2 waca B Heneno), B 9 kimacce — 102 gyaca (3 waca B Heieno).

[Ipennmaraemsrii B mporpamMme 1mo Gu3HKe MepeueHb JIa00paTOPHBIX PaOOT U OIBITOB
HOCUT PEKOMEHIATCNIbHBIA  XapakTep, YYHUTeNIb JelaeT BbIOOpP MPOBEACHUS
7a00OpaTopHBIX pabOT U ONBITOB C YYETOM HMHAUBUIYAIbHBIX OCOOCHHOCTEU
OOy4JarommMXCcs, CIHUCKAa DJKCIEPUMEHTAIBHBIX 3aaHui, MpeajiaraéMbiX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOTO YK3aMEHa Mo (pU3MKe.
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COAEPXAHUE OBYYEHUA

7 KJIACC
Paszjnen 1. ®u3uka u e€ posib B NO3HAHUHN OKPYKAKOIIET0 MUpa
®usuka — Hayka o npupogne. fBimeHus npupoxabpl. DUBUUYECKHUE SBICHUA:

MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.
®duznyeckue BenuurHbl. M3Mepenue puznyueckux sennunH. Gusnueckue npubopsl.
ITorpemHocTs u3MepeHu MexayHapoaHas CucTeMa €AuHUILL.

Kak ¢u3uka u  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4alOT  MPUPOIY.
EcTtecTBeHHO-HAY4YHBII METO] TO3HAHUS : HAOII0JEHUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 00BICHEHNE HA0II01aeMOr0o
aBiieHus. Onucanre PU3NYECKUX SBJICHUHN € MTOMOIIBIO MOJIENEH.

Jlemoncmpayuu
MexaHn4eckue, TeIIOBbIe, IEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC SIBICHUS.
dusnueckre mpuOOPsI U MPOIIeaypa NPSIMbBIX U3MEPEHUN aHAIOTOBBIM U ITU(PPOBBIM
npruOOpoM.

Jlabopamopnvle pabomul u onvimol

Omnpenenenre IeHBI TTICHS KAkl U3MEPUTEIHLHOTO TPHOOopa.

N3mepenne paccTosTHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPOTO TEIA.

Omnpenenenne pa3MepoB MaITbIX Tell.

H3mepenne TeMIepaTypbl IpH TOMOIIH JKAIKOCTHOTO TEPMOMETpa U TaTINKA
TEMIIEPaTYPBHI.

[IpoBeneHune McceOBaHUS TI0 MPOBEPKE THUIIOTE3BI: NAaTbHOCTh IMOJIETA MIApUKa,
MYIIICHHOTO TOPH30HTAIBHO, TeM OO0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pasjen 2. IlepBoHayajibHbIe CBeJIEHUSI O CTPOEHHH BellleCTBA

CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>keHue yactull BeuectBa. CBsi3b CKOPOCTH JIBMXKEHUS YACTHUIL C TEMIIEPATYpPOH.
bpoyHoBckoe aBmwkenne, nuddy3us. BzanmoneicTBue 4acTHIl BelIeCTBa: MPUTHIKCHHEC
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, XUIAKOCTEM M TBEPABIX
(KkpucTaminueckux) Tell. B3auMOCBsI3b MEXAy CBONCTBAMH BEUIECTB B Pa3HbIX
arperatHbIX COCTOSIHUSIX U HMX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGmtonenrne 6poyHOBCKOTO ABUKEHHS.

Ha6monenue nuddysun.

HaGmronenne sBieHUN, OOBSCHAIOMIMXCS NPUTSHKEHUEM WM OTTaJKUBAaHUEM
YJaCTHII BEIIECTBA.



denepanbHas padouas nporpamma | dusuka. 7—9 knaccel (0a30BbIH ypOBEHB)

JlabopamopHvie pabomul u onvimol
OueHka AuaMeTpa aToMa METOJIOM PsAZIOB (C ucmoJib3oBaHueM poTorpaduii).
OnbIThI O HAOTIOICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.
OMnbITHI 10 0OHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHHne ¥ B3aHMOAeCTBHE TeJl

Mexanunyeckoe ABmkeHuEe. PaBHOMEpHOE U HEpaBHOMEPHOE ABMKEHUE. CKOPOCTh.
Cpennsisi CKOpOCTb IPY HEPABHOMEPHOM JBH>KEHUU. PacUy€T myT ¥ BpeMeHU JBUKECHUS.

SBneHre MHEPLUMU. 3aKOH UHEPLIMU. B3anMoneiicTBHE TeN KaKk NPUYMHA U3MEHECHUS
CKOPOCTH JABHXKEHMS Tel. Macca kak mepa MHEpTHOCTH Tena. [moTHOCTH BemiecTsa.
CBs13b TNIOTHOCTH C KOJIMYECTBOM MOJICKYJ B €IMHUIIE 00bEMA BEIIIECTRA.

Cuna kak XxapakTepuCTHKa B3auMOJeUcTBUS Tel. Cuia ynpyroctu u 3akoH ['yka.
N3Mmepenne cuiibl ¢ HOMOIIBIO0 JUHAMOMETpA. SIBIE€HHE TATOTEHUS U cuiia TskecTu. Cuiia
TSKECTH Ha Apyrux mianerax. Bec tena. HeBecomocts. CrioxkeHue cuil, HalIpaBJIE€HHbBIX
no oaHo npsimoi. PaBHopelcTByromasi cui. Cuna TpeHus. TpeHue CKOMBXKEHUS U
TPEHUE MOKOA. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHU4eCcKoro JIBUKEHUS Tea.
N3Mepenmne CKopoCcTH MPSIMOITUHENHOTO JBUKEHUS.
HaGroneHue siBeHus HHEPITUH.
HaGmroneHne nu3MeHeHus: CKOPOCTH MPU B3aUMOJIEHCTBHUH TEJl.
CpaBHeHHME Macc M0 B3aUMOJICHCTBUIO TEJI.
Ciio’)keHue CUJl, HalpaBJIECHHBIX IO OJTHOW MPSIMOM.

Jlabopamopnvle pabomul u onvimol

Ornpenenenue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapUKa B KUIAKOCTU, MOAEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jajee).

Omnpenenenue CpeHEN CKOPOCTH CKOIBKEHUST OpyCKa MK IIapuKa 10 HAKIOHHON
IJIOCKOCTH.

Ornpenenenue MIOTHOCTUA TBEPIOTO TENA.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHus (aedopmariii) IpyKUHBI
OT MIPUJIOKEHHOW CHJIBI.

OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tefa
U XapakKTepa CONMPUKACAIOUINXCS MOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJ, JKUAKOCTEN U ra3oB

Hasnenne. CrocoObl yMEHBIICHHsSI W yBEIWYCHUs naBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3a OT 00bEéMa, Temneparypsl. [lepenada naBnenust TBEPABIMU
TeIaMHu, JKUIAKOCTSIMU © Ta3zamu. 3akoH Ilackans. [lHeBMaTuueckue MalIvHBI.
3aBUCUMOCTh JIaBJICHUSI KUJIKOCTH OT TIIyOuHBL. [HWapocTaTuueckuil mapajokxc.
Coobmatomuecs cocyabl. ['napaBiuueckue MeXaHu3Mbl.

Atmocdepa 3emnaum u armocepHoe gaBieHue. I[IpuunMHBI CylleCTBOBAHUS
BO3aylHON o0onouku 3emnu. OnweiT Toppuuemnu. M3mepenue atMochepHOro
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JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOT0O IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U3MepeHuss aTMOC(EPHOro TABJICHHUS.

JlelicTBUE )XUIKOCTU U ra3a Ha IOIPY>KEHHOE B HUX TejO0. BeITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs KUAKOCTHIO U Fa30M.

Coobmatoniuecs CoOCy/ibl.

I'mppasnnueckuii npecc.

[IposiBnenue nercTBusi aTMOCHEPHOTO JABICHHUS.

3aBUCHMOCTD BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue IUIaBaHUS TeJ: IUIABAHWE WM TIOTPYKEHUE TeJl B 3aBUCUMOCTHU
OT COOTHOIIICHHUA TJIOTHOCTEMN TeJla U )KUIKOCTH.

Jlabopamopnvle pabomul u onvimol

UccnenoBanne 3aBUCMMOCTH Beca Tella B BOjJAE€ OT O0BEMA MOrPYKEHHOU
B KMJIKOCTb YaCTH TeJia.

OrnpenenieHue BBITAIKUBAIONICH CHUJIbI, JEHCTBYIOIIEH Ha TeJO, MOTPYXKEHHOEB
JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH Ha TEJO
B JKMJIKOCTH, OT MaccChl TeJja.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIbI, JEUCTBYIOIICH
Ha TEJIO0 B KUIKOCTH, OT 00BhEMA MOTPYKEHHON B KUIKOCTh YaCTH TeJia U OT TUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMmeTpa WM KOHCTPYHPOBAHHE JIOJKA U OMNpPENCIICHUE €€
rPy30II0IbEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTh. JHEPIrUs

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbIvar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHS
peiuara. IlpumeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. KITJ[ npocteix mexanuzmoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHiuanbHas sHeprus. [Ipespaiienne
OJIHOT'O BHJIa MEXaHUYECKOM SHEPTUH B APYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpyumMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomul u onvimwi

Ompeneneaue pabOTBI CHJIBI TPECHHS TIPH PaBHOMEPHOM JBIDKCHHHM Tejla
10 TOPU30HTAIBLHON ITOBEPXHOCTH.

HccnenoBanue ycaoBUid paBHOBECHS phlyara.
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N3mepenue KIIJ[ HAKITOHHOM INTIOCKOCTH.
N3yueHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUN.

8 KVIACC

Pa3nen 6. TenioBble siBJIEHUA

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. OTBIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopgenun  TBEPAOro, IKHUAKOITO M  Tra3000pa3HOr0 COCTOSSHMM  BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObSICHEHHWE CBOMCTB Ta30B, JXKUIKOCTEH U
TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CMaunBaHUE
U KanWJUISIpHbIE sIBJIEHUS. TEerIoBoe pacIupeHne U CKaThe.

Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHHS YaCTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEW SHEPruu: Teruionepenayda u
coBeplieHUe paboThl. Buael Termonepesaun: TEMJIOMPOBOIHOCTh, KOHBEKIIHUS,
U3JIyYCHHUE.

KoanuecTBO TemaoThl. YAelbHAasT TEIJIOEMKOCTh BeEIIeCTBA. 1eImIooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBiieHHe W OTBEplEeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJelIbHasl TeryioTa IuiaBieHus. IlapooOpa3zoBanue wu
koHgeHcamus. HMcmapenwe. Kumenuwe. VYaenpHas Teruiora MmapooOpa3oBaHWMS.
3aBUCHUMOCTH TeMIIEpaTypbl KUTIEHUSI OT aTMOC(EPHOTO JaBIEHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y AeabHas TEIJIOTa CrOpaHus.

[Tpunnume! padotsl TermnoBeix apurateneit KIIJI termoBoro npurarens. Temnosbie
JIBUTATEJIM U 3al[UTa OKPYKalOIIEe Cpeibl.

3aKOH COXpaHEHMS U MPEBPAICHUs SHEPTUHU B TEIUIOBBIX MTPOIleCcCax.

Jlemoncmpayuu
Hab6monenne 6poyHOBCKOTO ABHIKEHHS.
Ha6monenne nuddysum.
HaGmoneHue ssBieHU cMauyMBaHUs U KaMILIAPHBIX SBICHUH.
HaGmroieHre TerioBoro pacmmpeHust Tel.
N3meHeHne naBiIeHWS Tra3a MpU HM3MCHCHHMHM O00BbEMa W HAarpeBaHWHM WIH
OXJIQXKICHHU.
[IpaBuna u3amMepeHus: TEMIEPATYpPHI.
Buapr rermonepenaum.
OxJTakJICHUE TIPH COBEPIISHUH PAOOTHI.
HarpeBanwme npu coBepiiieHnH padOThl BHSIITHUMH CHJIAMU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BELIECTB.
Habmronenne kxumneHus.
Habnroaenue mocTossHCTBA TEMIIEPATyphl MIPH TUIABICHUH.
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Mopenu TeIU10BBIX IBUTATENICH.

JlabopamopHvie pabomul u onvimol

OmnbITHI 110 OOHAPYKEHUIO JEHCTBHS CHII MOJIEKYJISIPHOTO MPHUTSKEHUSI.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJI WJIU caxapa.

OnbITEI IO HAOIIOACHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPABIX
TelL

Omnpenenenre gaBIeHUs BO3AyXa B OAJIOHE MITIPHIIA.

OmnBITEL, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH JABIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs MU OXJIAXKICHUSI.

[IpoBepka ruMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUJIMHBI CTOJOWKA IKHIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHl.

Habmonenne n3smMeHeHrsl BHYTPEHHEH SHEPTHUH Tela B pe3ylbTaTe TeIUIonepeaun
M paOOThI BHEIITHUX CHIL.

HccrnenoBanne sBICHHS TEIIOOOMEHA NP CMEIIMBAHUU XOJIOJTHON U TOpsiueit
BOJIBI.

OmnpeneneHrne KOMWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MPH TEIIOOOMEHE
C HarpeThIM METAJUTHYECKAM IUAJTHHIPOM.

Omnpenenenre yaenbHON TETUIOEMKOCTH BEIIIECTBA.

HccrienoBanue mporiecca UCapeHusl.

OmnpeneneHre OTHOCUTETHPHON BIAKHOCTH BO3AyXa.

OmnpeneneHre yaenbHON TEIIOTHI IIJIaBICHUS JIb/A.

Paznen 7. DiekTpudyeckue U MATHUTHBIE SIBJICHUS

OnexkTpuzanus Ted. J[Ba poma dIIEKTpUYECKUX 3apsaoB. B3aumopeiicTBue
3apsHKEHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSHUSA MEXKAY TEIAMHU ).

Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekrpuyeckoro moss. [IpuHnmn
CYHEPIIO3UIMH JICKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. OJIEMEHTAapHBIM JIIEKTPUUYECKHN  3aps.
Crpoenue atroma. [IpoBOAHMKH U IUAJIEKTPUKU. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUUECKUN TOK. Y CI0BUA CYIIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. MICTOUHUKH
MIOCTOSIHHOTO TOKa. JIeHCTBHSL 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B XKUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuia Toka. DnekTpuueckoe HamnpsbkeHue. CompoTUBICHHE
MPOBOJIHUKA. YIEIbHOE COINPOTHUBIIEHHE BellecTBa. 3akoH Oma JJisi ydacTka Lenu.
ITocnenoBaTenpHOE U MapalIeIbHOE COETUHEHNE IPOBOIHUKOB.

PaboTa 1 MOIITHOCTB 3JIeKTpHUeCcKOro Toka. 3akoH J[oyms—JIeHma. DiekTpudeckue
LENH U MOTPEOUTENH IEKTPUUECKON dHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[ToctossHHBIE MarHuThl. B3anmoneicTBUE NOCTOSHHBIX MAarHMTOB. MarHutHoe
noJjie. MarauTHoe 1mojie 3emMiIM M €ro 3HadyeHue I KU3HU Ha 3emuie. OneIT Ipcrena.
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MarauTHoe moJie 3JIEKTPUYECKOro ToKa. IIpuMeHeHue 3JIEKTPOMAarHUTOB B TEXHUKE.
JleficTBE MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJEKTPOABUTATENL OCTOSHHOTO
ToKa. Mcnosb3oBaHUE JJIEKTPOABUIATENIE B  TEXHUYECKUX  YCTPOMCTBAX U
Ha TPaHCIOPTE.

Onbrtel Dapanes. SBireHne >3MeKTpOMarHUTHOW HMHAyKIUHU. lIpaBuno JleHuna.
Onextporeneparop. CrocoObl OJIy4eHUs 3JIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUU.

Jlemoncmpayuu
DJIeKTpuU3alus Tel.
JIBa pojia 3JEKTPUUECKHUX 3apsI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIHUA.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJI0B.
ITpoBOJTHUKH U JUATEKTPUKH.
MoenupoBaHuEe CUITOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIS.
MCTOYHMKH TTOCTOSTHHOT'O TOKA.
JIeHcTBUS DIIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUN TOK B KUJIKOCTH.
["a3o0BbIl pa3psia.
N3Mepenue cuiibl Toka aMIepMeTPOM.
N3Mepenue 351eKTpUUeCcKOro HapsiKeHUsI BOJIbTMETPOM.
PeoctaT u Marazud conpoTUBIICHUH.
BzanmMopeiicTBre MOCTOSHHBIX MarHUTOB.
MoenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJI0COB MAarHUTaA.
MoaenupoBaHue MarHUTHBIX T0JIEH MTOCTOSHHBIX MAarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMArHUT.
JleicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJNIeKTPOABUTATEIIH TTOCTOSHHOTO TOKA.
HccnenoBanue sBIEHUS 3IEKTPOMArHUTHOW MHTYKIIHAH.
OnbiThl @apajes.
3aBUCUMOCTDH HaIIPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHS.
DJIIeKTPOTreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopnvle pabomul u onvimol
OnbITHI M0 HAOJTIOICHUIO SJICKTPU3AIIMH TEJl HHAYKIIMEH U IIPU CONTPUKOCHOBCHUU.
HccnenoBanue IeiCTBUS 3JACKTPUUYCCKOrO OJIS HA MIPOBOJHUKH U THIJCKTPUKH.
COopka u nmpoBepka padOThI AJESKTPHUCCKOM M MMOCTOSHHOTO TOKA.
M3MmepeHre U peryJIMpoBaHue CUJIbI TOKA.
W3mepeHure U peryanpoBaHUe HAMPSIKCHUS.
HccnenoBanre  3aBUCUMOCTH  CHIJIBI  TOKa, HAYIIETO  4e€pe3  PE3UCTOp,
OT CONPOTHUBJICHUS PE3UCTOPA M HAMPSHKECHUS Ha PE3UCTOPE.
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OnpITEl, JEMOHCTPHUPYIOIIAE 3aBUCHMOCTb JJIEKTPUYECKOIO CONPOTUBIICHHUS
IIPOBOJTHUKA OT €r0 JUIMHBI, INIONAU TONEPEYHOTO CEUEHUS U MAaTEpHAIa.

IIpoBepka mpaBwiia CIOKEHHsI HAIPSKEHUW MPHU MOCIEAO0BATEIBHOM COCIUHEHUH
IBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia Ju1si CUIIBI TOKA ITPU NapaJIEIbHOM COEAUHEHNUN PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 Pe3UcTop.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIISIEMOM HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, MAYLIETO 4YEpe3  JaMIIOUKY,
OT HANPSKEHUS HA HEW.

Omnpenenenue KIIJ[ HarpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOAENCTBUS MTOCTOSIHHBIX MAarHUTOB.

N3yyeHue MarHMuTHOTO MOJIsi MOCTOSSHHBIX MAarHUTOB MPU UX OOBEUHEHUU U
pa3/ieJICHHH.

NccnenoBanue NeWCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JOEMOHCTPUPYIOUIME 3aBUCUMOCTHb CHJIbI B3aMMOJICUCTBUS KaTYyLIKH
C TOKOM Y MarHuTa OT CHJIbl TOKAa M HaIlpaBJICHUs TOKA B KaTYyIIIKE.

N3yueHne 1efcTBUS MAarHUTHOTO MOJISL HAa MPOBOJHUK C TOKOM.

KoHcTpyupoBanue u n3ydeHue padboThl 3JI€KTPOIBUTATEIS.

Nszmepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.

OMBITHI IO UCCIIETOBAHUIO SABJIEHUS 3JIEKTPOMArHUTHOW MHAYKIUH: UCCIEAOBAaHUE
WU3MEHEHN 3HAYEHUs W HAPABJICHUS NHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHUs

Mexanuyeckoe  aBWXKEeHHME. MarepuanbHas ~ Touyka. Cucrema  otcuéTa.
OTHOCHUTEIBLHOCTh ~ MEXaHMYECKOrO  JABWKEHUA. PaBHOMEpHOE  MPSMOJUHEHHOE
nBkeHue. HepaBHomepHoe mnpsiMoOJMHENHOE nBUXeHHE. CpedaHssi WU MIHOBEHHas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOycKkopeHHOE TIpsMonMHEHOe nBkKeHne. CBOOOAHOE MaJcHHE.
OmnpiThl ["anues.

PaBHOMepHOE nBMXKEHUE N0 OKpyxkHOCTH. Ilepmon u wyacrora oOpauieHus.
JluHelriHas U yrioBast CKOpOCTU. L€ HTpOCTpEMUTETBHOE YCKOPEHHUE.

ITepBeiit 3akoH Hprotona. Bropoi 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHIMIT CynIeprno3uuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuila TPEHHUS CKOJIbXKEHUS, CHJia
TPEHHUSI TTOKOSI, APYTHUE BUJBI TPEHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.
JIBmxenue mianetr Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTs n
MEPETPY3KHU.

11
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PaBHOBecue MarepuanabHOM TOYKU. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsaxkecTH.

Nmnynec tema. M3meHenume wumnynbca. MMmynbe cunbl. 3aKOH COXpaHEHMS
nMIyJibca. PeakTUBHOE ABHKEHUE.

Mexanundeckass padota U MouiHocTh. PaGoTa cun TsKecTH, yOpyrocTH, TPEHUS.
Cas13b 3Hepruu 1 padoTsl. [loTeHIMaIbHast SHEPTUs Tea, HOJIHATOT0 HaJl TOBEPXHOCTHIO
3emud. [loTeHnmanpHass sHEpPrus ckatoi npyxuHbel. Knnetuueckas sHeprus. Teopema
0 KUHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUH.

Jlemoncmpayuu

HaGmonenre MexaHHn4ecKOro ABMKEHHS TeJla OTHOCUTEIBLHO PA3HbIX TE OTCUETA.

CpaBHeHuE IyTel U TPACKTOPHI ABUKEHHS OJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
Pa3HbBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JBUKEHHS.

HccnenoBanne Npu3HAKOB pABHOYCKOPEHHOTO JBUKECHHS.

HaGmonenue nBU>KeHUs Tea 0 OKPYKHOCTH.

HaGmionenre MexaHMYECKUX SIBICHUM, MNPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JABMKEHHH OTHOCHUTEIHHO KaOWHETa
(pu3nKH.

3aBUCHMOCTh YCKOPEHHS TeJIa OT MACChl T€Ja U IEUCTBYIONIEH HA HETO CUJIBI.

HaGnronenue paBeHCcTBa CHII TP B3aUMOCHCTBUU TEN.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

Ilepenaya umiynbca npu B3aUMOAECHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU TTPU B3aUMOJACHCTBUH TEI.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aMMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPH a0CONIOTHO YIPYTOM B3aUMOICHCTBUU.

HaGnronenne peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MEeXaHM4eCKOW SHEPTHH MPU CBOOOTHOM I1aJICHUU.

CoxpaHeHnEe MEXaHMYECKOW HSHEpPrud IMpU JABWKEHUU Telaa MNOJ JACHCTBUEM
MPYKHUHBI.

Jlabopamopnvle pabomul u onvimol

KoncTtpynpoBaHue TpakTa Juisi pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JABUKEHUS
IapuKa WA TEIEKKHU.

Onpenenenue cpeaHel CKOPOCTU CKOJIbXKEHUSI OpycKa WM JBUKEHUS IIapUKaro
HaKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpeHHUs Tejia MPU PAaBHOYCKOPEHHOM JBHKEHUH IO HAKIOHHOM
MJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHHUU
0e3 HayaJabHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cid NpPU PaBHOYCKOPEHHOM JBUXKEHUM 0€3 HadalbHOU
CKOPOCTH ITYyTHU OTHOCSITCSI KaK psii HEUETHBIX YUCEIl, TO COOTBETCTBYIOILIKE TPOMEKYTKH
BPEMEHH OJIMHAKOBBI.

12
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HccaengoBanue 3aBUCHUMOCTH CHIIBI TPCHHUA CKOJBKCHUA OT CHUJIbI HOPMAJBHOTIO
JaBJICHUS.

Onpenenenue k03P ULMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHl CHJIBI TPEHUS TMPH PAaBHOMEPHOM JBI)KCHHU Tena
110 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne pabOTHl CUJIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ HCIOJIb30BAaHHEM
HETIOJIBMKHOTO U MOJIBUYKHOTO OJIOKOB.

M3ydeHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexanuveckne K0j1e0aHUA M BOJIHBI

Konebarenbnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KoJieOaHUM: MEpHo/,
4yacToTa, aMIUiuTyjaa. MareMaTuyeckuil W TpYXKUHHBIM MasTHUKH. [IpeBpaineHue
SHEPTUU MPH KOJIeOATETLHOM JABUKCHHH.

3aryxaroniue kosnebanus. BeiHyx)aeHHbIe KoseOaHusa. Pezonanc. Mexanuueckue
BoyiHbI. CBolicTBa MexaHMYeCKuX BOJH. [IpogonbHble W momepeuHble BOJHBL J[nmHa
BOJIHBI M CKOPOCThb €€ pacmpocTpaHeHUs. MexaHW4yecKue BOJHBI B TBEPIOM TeJe,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOHa. OTtpaxenue 3Byka. MHOpasByk u
YJIBTPa3BYK.

Jlemoncmpayuu
HaGmonenue kosiebanuii Tl oA IEMCTBUEM CHIIBI TSKECTH U CUIIbI YIPYTOCTH.
HabGmonenne konebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnpocTpanenue mpoaoJIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIHN).
Ha6mroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKUM pe30HaHC.

Jlabopamopnvle pabomul u onvimol

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJeOaHW MOJBENICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJEOAHWN TPYKUHHOTO MAasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEPUOIa KoJIeOaHUH Tpy3a, TMOJBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH TEpHOJIa KOJICOAHWUN TPYKHHHOTO
MasTHAKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

N3mepenune yCkopeHus: CBOOOTHOTO MaICHUS.

Pa3z[e.11 10. :‘)HEKTpOMaFHHTHOC M0JI€ X 3JICKTPOMATHUTHBIC BOJIHDbI
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DJIEKTPOMAarHUTHOE ToJIE. DIIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHeIX BOJIH. [llkama snexkrpomarHuTHBIX BOJIH. Mcmonbp3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupoja ceera. CKopocTs cBeTa. BoIHOBbIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TesieoHa.

Pa3nen 11. CBeroBble siBJIeHHSA

JlyueBasg mopenp cBera. Mcrounuku csera. [IpsamonmHelrHOe pacrpoCTpaHEHUE
ceera. 3armenus ConHua u Jlynsl. Otpaxkenue cBeta. Ilmockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.

[Ipenomiienue cBeta. 3aKOH IpenoMIieHHs cBeTa. [lonHOe BHYTpEHHEE OTpa)XKeHue
cBera. Mcnonp30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox nmydet B nuH3e. OnTuueckas cuctema ¢oToarrmnapaTa, MUKPOCKOINA U
Teneckona. ['1a3 kak onTuyeckast cucteMa. ban3opyKocTh U 1adbHO30PKOCTb.

Paznoxxenue 6enoro ceera B criektp. OnbiTel HetoToHa. ClioskeHHE CIIEKTpalIbHbIX
1BeToB. J(ucnepcus cBera.

Jlemoncmpayuu
[IpssMOIMHEHOE PacIIpOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tony4yenue n300pakeHMi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.
Onruyeckuii CBETOBO/I.
Xon mydelt B coOuparomiei JuH3e.
XOJI Ty4der B pacCEUBAIOLIEH JIUH3E.
[Tony4yenue n3o0pakxeHH C MOMOIIBIO JIUH3.
[TpunHIMn nevictBus poroanmnapara, MUKpPOCKOIA M TEJIECKOTA.
Mopensb riasa.
Paznoxxenue 6emoro cBeTa B CIIEKTP.
[Tommy4yenue 6emoro cBeTa Mpu CIOKEHUHM CBETA PA3HBIX IIBETOB.

Jlabopamopnvle pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHHUSI CBETOBOTO Jiyda OT yrJja MaJcHHS.
N3yuyeHune xapaKTepUCTUK H300paKeHHS IIPEeIMeTa B IFIOCKOM 3epKajie.
HccnenoBanre 3aBUCHMOCTH yTjla IIPEIOMJICHUS CBETOBOTO JIyda OT YIJIa MMaJecHus
Ha TPaHULIE «BO3AYX—CTEKIION.
[Tonydyenne n3006paxeHU C MOMOIILI0 COOMPAIOIIEH JIMH3HI.
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Onpenenenue (GOKyCHOr0O pacCTOSIHUS U ONTUYECKOW CUJIbI COOMpPAIONIEH JIMH3BI.
OnpITHI IO Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.
OnbITEl O BOCHPUATUIO I[BETA MPEAMETOB MPU UX HAOIIOJICHUH Yepe3 IBETOBBIC

(UIBTPBHL.

Paznen 12. KBanToBble siB1eHUsI

OmneiTel Peseppopna u miaHetapHas wmonenb aroma. Mogenbs aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBanTsl. JInHeuaThie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO sjpa.
Hyxnonnast Mmonens aromHoro siapa. M3otomnsl. PagnoaktuBHble npespaiienusd. [lepuon
noJiypacrajia aTOMHBIX siJIep.

SnepHble peakiu. 3aKOHbI COXpaHEHUs 3apsI0BOTO U MAaCCOBOIO UMCEN. DHEPrus
CBs3M aTOMHBIX simep. CBsi3b Macchl U PHepruu. Peakiuu cuHTe3a W JIEJCHUs s1ep.
Nctounuku snepruu ComHIa 1 3BE371.

Snepunas osHepretuka. JleMcTBUS paJMOAKTUBHBIX U3JIYYCHHH Ha JKHUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpsl U3TyYEHHUs! ¥ TIOTJIOMICHHMS.
CrekTpbl pa3IMYHBIX Fa30B.
CnekTtp Bosopoaa.
HaGmonenue TpekoB B kamepe BunibcoHa.
Pabota cuéTunka HOHU3UPYIOMNUX U3TYICHUH.
Peructpanus uznydeHusi IpUPOIHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnvle pabomul u onvimol

HabGmoeHne CrilonTHbIX ¥ TMHEHYATHIX CIIEKTPOB H3ITYICHUS.

HccrienoBanre TPEKOB: M3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH
(o ororpadusim).

N3mepenue paanoakTuBHOTO (PoHA.

IHoBTOPHUTEIBLHO-0000 1AM MOTYJIb

[ToBTOpUTENBEHO-0000IIAIOIIMIA MOYAb NpEAHA3HAUYEH MJISI CUCTEMAaTHU3aluUd U
000011IeHNs TPEAMETHOTO COJIEPKAHUS U OIbITA JEATEIHHOCTH, MPUOOPETEHHOTO MPHU
M3y4eHUH Bcero Kypca (U3MKM, a Takke g TOJATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHY 1Mo (U3HKeE JJIs1 00yJaroIMUXCsl, BEIOPABIINX 3TOT YICOHBIN
peamer.

[Ipy u3yyeHHH JAHHOTO MOJYJSI PEANU3YIOTCd U CUCTEMATU3UPYIOTCS BHUIIbI
NEeATEeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEeUMBAETCS AOCTHXKEHUE NPEAMETHBIX U
MeTanpeIMeTHbIX IJIaHUPYEMBIX pe3yJIbTaToB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-HAy4YHasl TPaMOTHOCTh: OCBOEHHE HAY4YHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUU MPUPOABI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHATh (PU3UUECKUE SIBIICHHUS,
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IIPUMEHSAS TIOJIyYCHHBIE 3HAHUA, pellaTh 3aJa4yd, B TOM YHUCJIE KA4YECTBEHHBIC U
JKCIIEpUMEHTAJIbHBIE.

[TprHIMIMAIIBHO IEATEIBHOCTHBIM XapaKTep JaHHOIO pa3/ieia peaanu3yeTcs 3a CYET
TOT'0, YTO 00YYaIOLHUECS BBITOIHSIOT 33/1aHUs, B KOTOPBIX UM Mpe/araeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU Pacro3HaBaThb U HAyYHO OOBACHATH (PU3UUECKUE
SIBJICHUS B OKPY KAIOLIEH IPUPOJIE U ITIOBCEHEBHOM KU3HH;

MCII0JIb30BaTh HAYYHbIE METObI UCCIIEAOBAHUS (PUBNYECKUX SIBJICHUI, B TOM YHCIIE
JUIS IPOBEPKU TUIIOTE3 U MOJYYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBbI HamOOJEe BAXKHBIX JIOCTH)KEHHM COBPEMEHHBIX
TEXHOJIOTUM, HaIpuMep, IPAKTUYECKOIO0 MCIIOJIb30BAHUSA Pa3JIMYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUOB
JHEPIUHU.
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IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuyenune (¢(u3MKM Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs HANpaBiIEHO
Ha JIOCTIDKEHHE JIMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX 00pa30BaTEIBHBIX
pe3yIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATHI

B pesynprare m3ydeHus (QU3MKM Ha ypOBHE OCHOBHOI'O 00mIero oOpa3oBaHWHs
y obyuaromierocs OyayT chopMUpPOBaHbI CIAEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(du3nUecKol HAyKU;

[IEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

2) rpaKaaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:
TOTOBHOCTh K AaKTHBHOMY YYacTUIO B OOCYXIEHHUU OOIECTBEHHO-3HAUYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTUKEHUN (DU3UKY;
OCO3HaHUE BAJKHOCTU MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B JEATEIIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMS:
BOCTIPUATHE JCTETHUYECKUX KauecTB (PU3MYECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHHMSI, CTPOTOCTH, TOUHOCTH, JITAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 MO3HAHMSI:

OCO3HAHME IIEHHOCTH (U3MUECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISIONIEH KYJIbTYPHI;

pa3BUTHE Hay4YHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAIBHOT0 0JIATOMOYYHSI:
OCO3HAHHWE IIEHHOCTH  Oe3omacHoro obOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXHOCTU TMpaBWJI OE30MacHOTO MOBEICHUS Ha TPAHCIOPTE,
Ha JIOpOTax, C ANEKTPUUECKUM H TEIUIOBBIM 000PYIOBAHHEM B JIOMAIITHUX YCIOBHSIX;
c(hOpMHPOBAHHOCTh HaBBIKa PEQIICKCUU, MMPU3HAHUE CBOETO IMpaBa HA OIMUOKY U
TAKOTO K€ TpaBa y APYroro 4eJI0BeKa;

6) TPy/10BOT0 BOCTIMTAHUSA:

aKTUBHOE YYacTH€ B PCEIICHUM MPAKTUYECKUX 3adad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM OpraHU3aIi, TOpPOaa, Kpas) TEXHOJIOTHYECKONM W COIHAIbHOU
HaIpaBJIEHHOCTH, TPEOYIOMIUX B TOM YUCIE U (PU3NUECKUX 3HAHU;

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuit, CBsI3aHHBIX C QU3UKOK;
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7) IKOJIOrHY€eCKOr0 BOCTIMTAHMS :

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEHICHHS 3a1a4 B 00JaCTH
OKpY’KaloIIel Cpe/ibl, INTAHUPOBAHMUS TIOCTYIIKOB U OI[CHKHM UX BO3MOKHBIX TIOCIIECICTBHIMA
JUIL OKPYKAKOILIEU CpeJIbl;

0CO3HAHME III00aIBHOTO XapaKTepa dKOJIOTHIECKHUX IPOOJIEM U IMyTei UX PEIICHNU;

8) aganTanuu K N3MeHSIOIHMCS YCJIOBHSIM COHMATbHOI M MPUPOTHOM CPe/bl:

NOTPEeOHOCTh BO B3aMMOJEHCTBUU IPHU BBINOJHEHUU HCCIEAOBAHUI M MPOEKTOB
(u3nuecKoi HapPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSAM JIPYTHX;

NOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 MPAKTUUECKYIO JESITEIIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM UHciie POPMYIHPOBATH UJIEH,
HOHSITHSI, TUIIOTE3bI O PU3NYECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HAaHHME Je(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B o00sacTu
buzuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUI;

CTpEeMJICHHE aHAIM3UPOBATH U BBISBIATH B3AMMOCBSI3U PUPOJIBI, O0IIECTBA U
HSKOHOMMKH, B TOM YHUCJIE€ C UCIIOIb30BAHUEM (PU3NYECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPENly, BO3MOXKHBIX
r7100aJIbHBIX MTOCJIECTBUI.

METAIIPEIMETHBIE PE3YJIbTATHBI

B pesymbraTe OCBOCHHS MpOrpaMMbl 10 (pHU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOydarorierocst 0ynyT copMupoBaHbl MeTarpeaMETHBIE PEe3YIbTaThI,
BKJTIOYAFOIIIHE TTO3HABATEIbHBIC YHUBEPCAIbHBIC yUCOHBIC ICHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCAIIbHBIC YUCOHbIC ICHCTBUS, PETYIATUBHBIC YHUBEPCAIBHBICyUeOHBIC JICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIE NeiiCTBUSA
ba3oBble Jioruyeckue 1eicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TNMPU3HAKU OOBEKTOB (SBICHUN);

yCTaHaBIMBATh CYIIECTBEHHBIH MPHU3HAK KJIaCCU(PUKAIIUN, OCHOBAHUS
TUTst 00OOIIIEHUS U CPABHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pACCMaTPUBAEMBIX (haKTaX, JaHHBIX
¥ HAOJTFOICHUSIX, OTHOCSIINUXCS K PU3NUECKUM SBJICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3U TP M3YYCHUU (PU3NUYECKUX SIBICHUHN U
MPOLIECCOB, J€laTh BBIBOJbI C UCIOJb30BAHUEM JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIFOUCHUM, BBIJBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;

CaMOCTOSITEJILHO BBIOMpaTh CHoco0 pelieHus ydyeOHOM (u3nyueckol 3agayuu
(cpaBHEHHE HECKOJILKUX BApUAHTOB PEILCHHUSI, BELIOOP HanboJiee MOX0AIIEr0 ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).
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ba3oBble ucciie1oBaTe1bCKHe 1eHCTBUSA:

WCIIONBb30BaTh BOMPOCHI KaK MCCJIEAOBATENILCKUM HWHCTPYMEHT IO3HAHUS,

MPOBOJIUTh TO CaMOCTOSTENIbHO COCTABJIECHHOMY IUIAHY OIBIT, HECJIOKHBIN
bu3UYeCKUii AKCIEPUMEHT, HEOOJIBIIOEe HCCIEIOBaHUE (PU3UYECKOTO  SIBJIICHHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAITUIO, TTOJIYYECHHYIO B X0OJ1€
WCCIIeIOBAHUS WIIA SKCTIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYIHPOBAThH OOOOIIEHUS M BBIBOABI IO pe3yJbTaTam
MPOBEJAEHHOTO HAOIOICHHUS, OTIBITA, UCCIICIOBAHUS;

POTHO3UPOBATH BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3HMUYECKUX MPOIIECCOB,a
TaK)K€ BBIIBUTATH MPEIOJIONKEHUSI 00 UX PA3BUTUHU B HOBBIX YCJIOBHUSIX M KOHTEKCTaX.

Pab6ora ¢ unpopmanmueii:

NPUMCHATh  Pa3UYHBIC METOABI, HWHCTPYMEHTHI W 3amlpoChl TNPU  ITOUCKE
¥ oTOOpe MH(POPMAIMKA WM JAHHBIX C YYETOM TPEIOKEHHON y4eOHOH (u3nuecKou
3a1auH;

aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh W  HMHTECPIPETHPOBATH  HH(POPMAIIUIO
Pa3IUYHBIX BUIOB M (POPM IPEICTABIICHHUS,

CaMOCTOSITEIILHO BBHIOMPATh ONTHMANIBHYIO (DOpMY TIpeicTaBiieHrss HHGQOPMAIUU U
WITIOCTPUPOBATh pellaeMble 3aJayd HECIOKHBIMA CXEMaMH, JharpaMMaMd, WHOW
rpaduKoOi U X KOMOMHAITUSIMH.

KoMMyHMKAaTHUBHbIE YHUBeEpPCAJbHbIE y4eOHbIE eiiCTBUS:

B X0Jle OOCYXJeHHs Yy4yeOHOro Marepualia, pe3yibTaToB J1abOpaTOpHBIX padoT
Y MPOEKTOB 337aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TeMbl U BBICKA3bIBATh UJICH,
HAIEJICHHBIC HA PEIICHUE 33/1a4d U MOAJIepKaHue OJ1aroKenaTeIbHOCTH OOIIEHNS;

COTIOCTAaBJISITh CBOM CYXKIEHHUS C CYXICHHSIMHU JPYIUX YYaCTHHUKOB JHAiora,
OoOHapy’KHUBaTh Pa3INUUE U CXOJCTBO MO3UIUH;

BBIP)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

MyOMUYHO TPEACTABIATh PE3YIAbTAaThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIEA0BaHUsA, IIPOEKTA).

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHAHOW U UHIUBUIYATbHOU PabOTHI
MIPY pEIICHUU KOHKPETHON (HU3UIECKOM TMPOOIEeMB;

MPUHUMATh €M COBMECTHON NEATETbHOCTH, OPTraHU30BBIBATH JCHCTBUSA MO €&
TOCTIKEHUIO: PaCIpeieNiATh POk, 00CYXAaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboThI, 00001aTF MHEHUS HECKOJIBKUX JFOJICH;

BBITIOJTHATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa MO0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHWBATh KauyeCTBO CBOEr0 BKJaAa B OOMUN TPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIUPOBAHHBIM yUYACTHUKAMH B3aMMOICHCTBHS.
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PerynsiTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JeHCTBUS
Camoopranusanus:

BBISIBJISITh MPOOJIEMBI B JKMU3HEHHBIX W YUYEOHBIX CHUTyalusiX, TPEOYIOMIMX IS
penieHus GU3NIEeCKUX 3HaHU;

OPUEHTHPOBATHLCS B PA3TMYHBIX MMOJX0/1aX MPUHATUS PEIICHUN (MHAUBUYyaTbHOE,
MIPUHSATHE PELICHUSI B TPYIIIE, IPUHITHE PEIICHUIN TPYIIION );

CaMOCTOSITEILHO COCTAaBJIATh AJITOPUTM pellieHrs GU3NYECKON 3a7auu WIK TjIaHa
UCCJENOBaHU C YYETOM HMMEIOMIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MPEJIaraéMble BapUaHThl PELICHUM;

nenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBI HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYAllMU U IIpeararh IUIaH €€ N3MEHEHHS;

OOBSACHATh NMPUUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) PE3yJbTaTOB AESTEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBl B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHHUS
¢u3nuecKkoro HucciIeoBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHMBIINXCS CUTYaIMH, YCTAHOBJICHHBIX OMHUOOK, BOZHUKIIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

CTaBUTh ce0si Ha MECTO JAPYroro 4yejoBeKa B XOJie CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro.

Npu3HaBaTh CBOE MPaBO HAa OMIMOKY MpU peuieHuu (U3MYECKUX 3a7ady MU
B YTBEPKICHUAX Ha HAYYHbIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATHI

K xoHIy oOyuyeHumst B 7 KJjacce NpeIMETHBIC pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMINXCS YMEHUM

UCTIOJIh30BaTh TIOHATHSA: (PU3MYECKHE W XUMUYECKHE SBJICHHS, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, €IUHUIBI (PU3NUYECKUX BEIMYMUH, aTOM, MOJICKYIa,
arperaTHble COCTOSIHUS BemiecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHUE  (paBHOMEpPHOE,  HEPaBHOMEPHOE,  TMPSIMOJIUHEHHOE),  TPaeKTOpHs,
paBHOAEHCTByOmAas cui, aAedopmanus (ympyras, IUTaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuyarh sBiaeHUsA (Auddy3us, TEIIOBOE JBIMIKEHHWE YacCTHI[ BEIIECTBa,
paBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JBM)XCHHE, WHEPIIUS, B3aUMOJICHCTBHUE Te,
paBHOBecHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO BpAIlCHUS, Tepenada JIaBlICHUS
TBEPABIMU TEJIAMH, KUJAKOCTSIMU M Ta3aMH, aTMOC(EpHOE MaBIICHHWE, TUTABaHUE Te,
MIPEBPAIICHNS MEXaHUIECKOM PHEPTUHU) TI0 OMHMCAHWIO WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONINX TaHHOE (DU3UIECKOE SIBIICHICE;

pacmo3HaBaTh MPOSIBICHUE HM3YYCHHBIX (PU3MUYECKUX SIBICHUNW B OKPYKAIOIIEM
MUpE, B TOM YuClie (PU3UIECKUE SBICHUS B PUPO/IC: TPUMEPHI ABMKCHUS C Pa3TMIHBIMU
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CKOPOCTAMHU B JKMBOM M HEXHUBOM INPUPOIE, ACHUCTBUE CWIBl TPEHUA B NPUPOIE U
TEXHUKE, BJIMSHHE aTMOC(EpHOro [aBJICHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PbIO,
phlUuard B Telie 4YeJoBeKa, MPU ITOM IMEPEBOJUTH MPAKTUYECKYIO 3a/layy B Y4EOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SIBJICHUIA;

OMHUCHIBATh M3YYEHHBIE CBONCTBA Tel W (U3WYECKHUE SIBICHUS, MCIOJIb3Ys
dbuzndeckue BeauyuHbl (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb,
CpeaHssl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEja, CHJIA TPEHUS, TABICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHHuYeckas pabora,
MOIIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KOX((PUIMEHT TMOJE3HOT0 JCUCTBUS
MEXaHM3MOB, KMHETUYECKasi M MOTEHUMAIbHAsl SHEPTHsi), NPU OMUCAHWU MPABUIBHO
TPaKTOBAaTh (PUBMUECKUN CMBICT MCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U €TUHUIIBI
bU3MYECKUX BEIUYUH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMYMHY C JIPYTUMH BEIMYMHAMU, CTPOUTH TpadUKU H3YyUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BETUYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (DU3WUYECKUE SIBIICHUS W TPOIECCHI, MCIOIb3Ys
paBWiIa CJIOXKEHUA Cuil (BAOJIb OJAHOM TpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIo paBHOBECHS pbluara (0J10Ka), «30JI0TOE TPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMsS] MEXaHMUYECKOW HSHEpPruu, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3MYECKUE SIBIICHUS, MPOILIECCHl W CBOMCTBAa TeJ, B TOM YHCJIE UB
KOHTEKCTE  CHUTyallMil  MPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISBIATH
NPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1-2 JOTWYECKHUX IIaroBC
ornopoii Ha 1-2 M3y4eHHBIX CBOMCTBA (HU3UYECKUX SBICHUN, (PU3NYECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3amayu B 1-2 neicTBUS, UCMONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3aJ]a4M 3aITUCHIBAThH
KpaTKOE YCJIOBHUE, MOJCTABIATh (U3UUYECKUE BEIMYUHBI B (OPMYJIbI U TPOBOIAUTH
pacu€Thbl, HAXOUTH CIIPABOYHBIC IAHHBIE, HEOOXOIUMBIE JUTsI PEIICHHS 3a/1a4, OIEHUBATh
PEATMCTUYHOCTH TOYICHHON (DU3UYECKON BETUIHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIN (HU3HUECKUX
METOJIOB, B ONMCAHUM MCCIEAOBAHUSA BBIICIATH IPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoTesy), pa3uyaTh U UHTEPIPETUPOBATH MOYUEHHBIN PE3yNIbTAT, HAXOAUTH OIIHOKN
B XOJI€ OIIBITA, JI€JIaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

IPOBOAUTH OMBITHI 110 HAOMIOACHUIO (PU3UUECKHUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Te: (OPMYITHPOBATH MPOBEPSIEMBIE TPEITOIOKEHUS, COOUPATh YCTAaHOBKY
13 IPEJI0KEHHOTO 000pYA0BaHUs, 3alIUChIBATh XO/1 OMbITAa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHSATh NMPAMbIE U3MEPEHUS PACCTOSHUSI, BDEMEHH, MacChl Tesna, 00bEMa, CUIIbI
U TeMIepaTypbl ¢ HUCHOJIb30BAHHEM AaHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH
TOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHON a0COMIOTHOM MOTPEITHOCTH U3MEPEHUIT;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3NYECKOW BEIIMUUHBI OT JAPYTrou
C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUKYILIETOCS
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Tela OT BPEMEHU JABWIXKEHUS TEJa, CHIIBI TPEHHS CKOJILKEHHUS OT Beca Teja, KauecTBa
00pabOTKU TOBEPXHOCTEM TEA W HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOUIAIU
COMPUKOCHOBEHHUSI TE€J, CUJIbI YIPYrOCTH OT YIJWHEHUS MPYKUHBI, BBHITAIKUBAIOIICH
CWIbl OT O00BbEMa NOrpyKEHHOM 4YacTH Tejla M OT IUIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHUMOCTH OT TUIOTHOCTH TeJIa, OT TNIYOUHBI, Ha KOTOPYIO IOTPY>KEHO TEJO, YCIOBUMA
IJIaBaHMs TEJ, YCIOBUM paBHOBECHs phluara v OJIOKOB, Y4aCTBOBAaTh B IUIAHUPOBAHUU
y4eOHOTI'0 HCCJICIOBaHUsS, COOMpAaTh YCTAHOBKY W BBIMOJHATH HU3MEPEHUS, CIEAys
MPEVIOKEHHOMY  TUIaHy, (UKCUPOBATh PE3ybTaThl MOJYYEHHOM 3aBUCUMOCTHU
(bU3UYECKUX BEJIMUMH B BUJIE MPEIOKEHHBIX TaOIUI U TpadUKOB, AENaTh BBIBOJBIIIO
pe3yabTaTaM UCCIeOBAHNUS;

IPOBOJIUTh KOCBEHHBIE HU3MEpeHUs (U3UYECKUX BETUYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeNa, Cujla TPEHUS CKOJIBKCHMS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, IEHCTBYIOIIAS HA TIOTPYKEHHOE B )KUJKOCTH TeJ0, KOAh PUIueHTt
MOJIE3HOTO JICCTBUS MPOCTHIX MEXAHU3MOB), CJIEAYS MPEIJIOKEHHON MHCTPYKIIUU: TIPU
BBITIOJIHCHUU HM3MEPEHHM CcOOUpaTh HSKCIEPUMEHTAIbHYI) YCTAHOBKY U BBIYHUCIISTH
3HAYCHUE UCKOMOMW BEJIMYMHBI,

coOJI0/IaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUA MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOMIAIOUIUECS COCYAbl, OapOMETp, pblyar, MOJBIKHBIN U
HETOJIBWKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOpOM HAa WX omucaHus (B TOM 4YHCJE: MOAIIUMHUKH, YCTPOUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN MPECC, MAHOMETP, BBHICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp), MCIONb3ys 3HAHMUS O CBOMCTBAX (DU3MYECKUX SIBJICHUN M HEOOXOJIUMBIE
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPHUMEPHl (HAXOAUTh HMHPOPMAIMIO O TpPHUMEpPax) MPAKTHUECKOTO
UCIIONIb30BaHMUS (PU3WYECKUX 3HAHUW B TIOBCEJHEBHOW >KHU3HM JUIsi OOEcTeueHUs
0e30macHOCTH TpH OOpalleHuH C NpudoOpaMu W TEXHUYECKUMU YCTPOWCTBAMH,
COXPAaHEHHSI 37I0POBBS M COOTIOICHUSI HOPM SKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH
cpene;

OCYIIECTBIISITH OTOOp MCTOYHUKOB HH(popManmu B MHTEpHETE B COOTBETCTBUUC
3a/IaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U MYTEM CPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH MH(POpPMAIINIO, KOTOPAsl SBISETCS MPOTHBOPEUNBOMN
WM MOXKET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh TPU  BBIMOJIHEHUM YYEOHBIX 3aJaHUil  HAyYHO-MOMYJISIPHYIO
TuTepatypy (HU3MYECKOTO COJEp)KaHMsI, CIPABOYHBICE MaTEPHANBI, PECYpChl CETH
NutepHer, Biagerb npuéMamMud KOHCHEKTHPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIE KPAaTKHUE MMCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 UCTOYHUKOB HH(POpMAIUU (PU3NIECKOTO COACPKAHUS, B TOM YHCIE MyOJINIHO
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JIeNaTh KpaTKUE COOOIIEHUSI O pe3yibTaTaX MPOEKTOB WM YUEOHBIX CCIEA0OBAHMM, TPU
TOM TPAMOTHO HCMOJB30BATh W3YYEHHBIM MOHATUHHBIN anmapaT Kypca (QHU3UKH,
COIIPOBOXKIATh BBICTYILJICHUE IIPE3CHTALIUCH;

IIPY BBITTOJIHEHUH YYEOHBIX IPOEKTOB U UCCIEAOBAHUM pacnpenensiTh 00I3aHHOCTH
B I'PYIIIE B COOTBETCTBUHU C ITIOCTABJICHHBIMU 3a/1a4aMU, CIEAUTD 3a BHIIIOJIHEHUEM IIJIaHA
NEUCTBUM, aJeKBaTHO OLICHUBATh COOCTBEHHBI BKJIaA B JEATEIbHOCTh TPYIIIHI,
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K koHiy oOyueHuss B 8 kJjiacce mpeIMETHBIC pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(OOPMUPOBAHHOCTD Yy OOYUYAFOIIMXCS YMCHHUM

MCIIOJIb30BaTh MOHSATHS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE BHYKEHUE aTOMOB U

MOJICKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUTMUECKHE U aMOp(HBIC Tena,
HACBIIIEHHBIN ¥ HEHACHIIIICHHBINA Map, BJIaXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPCHHSIS
DHEPTrUs, TCIUIOBOM JIBUTATEIb, SJIEMCHTAPHBIA 3JICKTPUUYCCKUAM 3apsijl, JICKTPHUECKOE
1oJie, IPOBOAHUKHU U JUDJICKTPUKH, IIOCTOSHHBIA 3JICKTPUICCKUN TOK, MArHUTHOE TI0JIC;

pa3nuuaTh SBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KATHE, TeIIonepeiadya, TerioBoe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, HCHApCHHE, KOHJICHCAIUS,
IUTaBJICHUE, KPUCTAJUTA3AIIHS (oTBEpIEBaHUE), KUTICHUE, TeTuIonepeayda
(TEeTIONmpPOBOIHOCTD, KOHBEKIIMSI, U3TyUYE€HHE), SJIEKTPU3aLUs Tell, B3aUMOICHCTBUE
3apsA/IOB, JEHUCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MarHuToOB, JEMCTBHE MArHUTHOTO IOJISI Ha TMPOBOJHHK C TOKOM, JJIEKTpOMAarHUTHAas
UHAYKIMS) TI0 OINHCAHMIO WX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YyUYECHHBIX (PU3WYECKUX SBJICHUN B OKpPYXKAIOIIEM
MHUpE, B TOM 4YHcClie (U3MYECKHE SBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKEHUE H
KalWUSIPHBIE SIBIEHWS B MPUPOJIE, KpUCTAUIBI B mpupoxe, uznydeHue ConHila,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKHE SIBICHUS B aTMOC(Epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, Ipeiid MoTrOCOB, POIb MATHUTHOTO TOJS JJIS )KU3HU Ha 3emiie, TOJSIpHOe
CUSHUE, TPU OTOM TMEPEBOJUTH TMPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (U3UIECKUX SBICHHUM;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (U3MUYECKHE SIBICHUSA, HCIOIb3Ys
dusznueckre BETUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIECTBA, yAEIbHAs TEIUIOTa IUIABICHUS, YACIbHAS TEIUIOTa
nmapooOpa3oBaHus, yAelbHAs TEIUIOTa CropaHusl TOIUIMBA, KOA(M(HUIMEHT MOJIE3HOTO
JICHUCTBUSL TEIUIOBOM MAITMHBI, OTHOCUTEJIbHAS BIIAXKHOCTH BO3MyXa, JJICKTPUUYECKHMA
3apsl, CUiIa TOKa, SJICKTPUYECKOE HAMPSDKEHNE, COMPOTUBICHUE TTPOBOIHUKA, YACIBHOE
COTIPOTHBIICHHE BEIIECTBA, pab0OTa M MOITHOCTH AJIEKTPUYECKOTO TOKA), MPU OTMMMCAHUHU
MPABWIHLHO TPAKTOBATh (PU3MUECKUN CMBICT HCTIOIB3YEMBIX BEIWYMH, 0OO3HAUYCHHS H
enVHUIBI  (U3UYECKUX BEIWYUH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
¢u3nUecKyl0 BEIWYUHY C JPYTUMH BEIWYWHAMHU, CTPOUTH TpaduKh H3YUECHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BEJIUYHH,
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XapaKTepu30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBIICHUSI U MPOIECCHI, UCIONIb3Ys
OCHOBHBIC TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILECTBA,
MIPUHIIUII CYTEPIIO3UIMY TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsa,
3akoH Oma mis ywyacTka uenu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHUs SHEPruH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMAaTUUECKOE
BBIPAKECHUE;

OOBSICHATH (hU3WYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YKCJIC U B KOHTEKCTE
CUTYyaLHil MPAKTUKO-OPUEHTUPOBAHHOT O xXapakrepa: BBISIBJISITH ~ MPUYUMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 1—2 JIOTMYECKUX MIAroB ¢ ONopoi Ha 1-2
U3YUYEHHBIX  CBOMCTBAa  (DU3WUYECKUX  SBJICHUHM, (U3UYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajayd B 2—3 JICUCTBHUSA, UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (PU3UUECKHUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3aJ1aud 3alUChIBATh
KpaTKO€ YCJIOBHE, BBISBJSITh HEIOCTATOK JAHHBIX JUISI PEIICHUs 3aJayd, BBIOUPATH
3aKOHBI U (OPMYJITBI, HEOOXOAUMBIE JJIsI €€ pellleHUs], MPOBOAUTEL PACUEThI U CPAaBHUBATH
MOJIY4EHHOE 3HaUYCHHE (PU3UYECKON BEIIMUMHBI C U3BECTHBIMH JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (HU3UIECKHUX
METOJIOB, UCIIONIb3ysl  OMMCAHUE  HUCCIIeIOBaHUs, BBIJICTIATh  MPOBEPSIEMOE
MIPENOJIOKEHUE, OLIEHUBATH ITPABUIIBHOCTH MOPSJIKA MPOBEACHUS UCCIIEIOBAHUS, 1€J1aTh
BBIBOJIbI;

IPOBOJIUTh ONBITHI 1O HAOMIOJNCHHUIO (U3UYECKUX SBICHUN W (U3UIECKHUX
CBOMCTB Tell (KanmWJUIApHBIC SBICHUS, 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro 00béMma,
TEMIIEPATypPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS U HArPEBAHUS NPU WU3JIyYCHUH OT I[BETA
u3iydawnied  (morjomarpniei)  MOBEPXHOCTH,  CKOPOCTh WCTIAapEHHUs]  BOJIbI
OT TEMIIEpaTypbl XKUIAKOCTA W IUIOMAAH €€ IIOBEPXHOCTH, OJIICKTPHU3ALHUS TEI U
B3aMMOJICVICTBUE AJIECKTPUUECKUX 3aAPS0B, B3aUMOJICMCTBUE IOCTOSSHHBIX MAarHUTOB,
BU3YAJIN3AIAs] MATHUTHBIX MOJIEA MOCTOSHHBIX MAarHUTOB, IEMCTBUS MAarHUTHOTO IOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuWTa, CBOMCTBA AJICKTPOJBUTATEIIS
ITIOCTOSTHHOTO TOKa): (OPMYIHpPOBAaTh IIPOBEPSIEMBIC MPEANOI0KCHUSA, COOMPATH
YCTaHOBKY M3 MPEIJIOKEHHOTr0 000PYI0BaHUS, OIMCHIBATH XO/I OTIBITA U (HOPMYIHPOBATH
BBIBOJIbI;

BBIMIOJIHATh MPSIMBIE HM3MEPECHUS TEMIIEPaTyphbl, OTHOCHUTEIBLHOW BJIAXXHOCTH
BO3/IyXa, CHJIBI TOKa, HANPSDKEHUS C KCIOJIB30BAHMEM aHAJOTOBBIX IPHOOPOB H
JATYMKOB (PU3MUECKUX BEJIMYHMH, CPAaBHUBATH PE3YyIbTaThl HM3MEPECHHH C YYETOM
3aJIaHHO¥N a0COIOTHOM TOTPEITHOCTH;

IIPOBOJINTH MCCIICIOBAHKME 3aBUCHMOCTH OJHOW (DM3WUYECKOW BEITMYUHBI OT JPYTOM
C HCIMOJIb30BAHUEM MPSIMBIX U3MEPEHHUI (3aBUCUMOCTb COINPOTHUBICHUS MPOBOJHUKAOT
€ro JJIMHBI, IUIOMIAJAN TONEPEYHOI0 CEYCHUS M YJICJIBHOTO CONPOTHUBIICHUS BEIECTBA
MPOBOJHUKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HANIPSKEHHUS HA MIPOBOJTHUKE,
HCCIICIOBAHUE TIOCJEOBATEIILHOTO M MMapaJUIeIbHOTO COECIMHEHHWN IPOBOJIHUKOB):
IJIAHUPOBATh MCCJIEOBAHUE, COOUPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHS, CICIys
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MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3ybTaThl MOTYUYEHHOW 3aBUCUMOCTH B BUJIC
Tabaul U rpaduKoB, JAeNIaTh BEIBOBI MO PE3yIbTaTaM HCCIIECI0BAHUS;

MIPOBOJINTH KOCBEHHBIE U3MEPEHUS PUZHUUECKUX BEIUYUH (yeTbHAs TETUIOEMKOCTD
BEIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pad0Ta U MOLIHOCTb AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh HM3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIIeIys
MPEIOKEHHONW UHCTPYKIUH, U BBIYUCISATHh 3HAUYCHUE BEJIMYHUHBI,

coOnoaTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIUIMBI JICUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOUCTB C OMOPOWM Ha WX OMUCaHHs (B TOM YHCIIE: CUCTEMa OTOILICHUS JOMOB,
TUTPOMETP, TapoBas TypOWHA, aMmepMeTp, BOJBTMETpP, CUETUUK IIICKTPUUYECKOU
SHEPIUH, DJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, HArpeBaTeNIbHbIE AJICKTPONPUOOPHI
(mpuMepbl), DJICKTPUUECKUE TMPEJOXPAHUTENIU, DICKTPOMATHUT, DJICKTPOJBUTaTEIb
MOCTOSTHHOTO TOKa), HWCIOJb3ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBICHUN W
HeoOXxoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCThIC TEXHUYECKUE YCTPOMCTBA W U3MEPHUTEIbHBIE MPUOOPHI O
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM (KHUIKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETD,
TUTPOMETp, JIBUTATE]Ib BHYTPEHHETO CrOpaHus, JJICKTPOCKOIN, PEOCTaT), COCTaBIATH
CXEMBbI JJIEKTPUYECKUX IeNed ¢ TMOoCIeOoBaTeNIbHBIM M MapaljIeIbHBIM COETUHEHUEM
AJIIEMEHTOB, pa3iuyasi yCJIOBHbIE 0003HAUECHUS JIEMEHTOB JIEKTPUUECKHUX ETeH;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMEpax) MPaAKTUYECKOTO
UCIIONIb30BaHUs (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW JKU3HU A oOecreueHus
0e30macHOCTH MpH 00paIlEHUH C TPUOOPaMH U TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAHEHHUSI
3[I0OPOBbSI U COOJTIO/IEHHUST HOPM 3KOJIOTMUYECKOTO TIOBEICHHUS B OKPY KAIOIICH Cpefie;

OCYIIECTBIISITh MOUCK MHpoOpManmu (usndeckoro coxepxanusi B MurtepHere, Ha
OCHOBE HMEIOIIMXCA 3HAHUW M IMYyTEM CpPaBHEHUS [OMOJHUTEIbHBIX HCTOYHUKOB
BBIICTSATh WHGOPMAIMIO, KOTOpasi SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh TPU BBHINOJHEHWHM YUYEOHBIX 3aJlaHUl  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBICE MaTEpPHANbl, PECYpChl CETH
NutepHer, Bianerp mnpuéMaMyd KOHCHEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOopMaMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3iaBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUs, 0000mas
uHOPMAITNIO M3 HECKOJIBKUX HCTOYHHKOB (DM3MUECKOTO COJACpKAHUS, B TOM UHCIIE
myOMUYHO  TPENCTaBISATh  pe3yJbTaThl  MPOCKTHOW  WJIM  HMCCIENOBATEIhCKOU
NEATEeNIbHOCTH, MPU 3TOM T'PAMOTHO HCMOJIb30BaTh W3YUYECHHBIM MOHSITUWHBIN ammapar
Kypca (GU3HKHU, COPOBOK/IATH BHICTYIUICHHE MPE3CHTAIINEH;

MPY BBHITIOJHEHUN YYEOHBIX TPOEKTOB M HWCCIENOBAHUN (PU3NYECKHUX IMPOIECCOB
pacrpenensTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU C TMOCTaBJICHHBIMU 3aJladyaMH,
CIeAUTh 32 BBINOJHEHUEM IUJIaHA JACHCTBUM U KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHUBAaThb  COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTb  TIPYMIbI, BBICTPAaUBAThH
KOMMYHHUKAaTUBHOE B3aUMOJECHCTBHE, MPOSBIISISi TOTOBHOCTh pa3peliaTh KOH(MIUKTHI.
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K xoniy oOyuenuss B 9 kjiacce mpelIMETHbIE Pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUM:

WCMOJIb30BAaTh TOHSTHS: CHCTEMA OTCYETA, MaTepUANIbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUs, Aedopmanus (ynpyras, MjaacTUYecKasi),
TPEHHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSAHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CTIEKTPhI UCITYCKAHUS
U TIOTJIONIeHUS, allb(a-, 6eTa- U raMMa-u3JIydeHUs, U30TOIIbI, si/IepHast DHEPreTHKa,;

pas3nuuath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIMHENHOE JIBH)KEHHE, CBOOOJIHOE MAaJIEHUE Tell, pABHOMEPHOE
JIBW)KEHUE TI0 OKPYXHOCTH, B3aUMOJICHICTBHE TE€J, PEAKTUBHOE JBH)KEHHUE,
KojeOaTenbHOE JBWKEHUE (3aTyXalolllue U BBIHYXKJCHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBH’)KEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPaKeHHE CBETa, pas3yiokeHHe Oeoro ceera
B CIEKTP W CJOXEHHUE CHEKTPaJbHBIX IIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAA
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEMUATOTO CIIEKTPa U3JTYUYEHHUsI) TIO ONUCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMNX JTaHHOE (hU3UYECKOE
SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX PU3NUYECKUX SIBJICHUN B OKPY>KAIOIIIEM MUPE
(B ToM yucie (GpU3NUYECKUe SIBICHUS B IPUPOJE: MPWIUBBI U OTJIMBBI, ABM)KCHHE TUIAHET
ConHeyHOU cUCTEMBI, PEAKTUBHOE JIBUKEHUE HKUBBIX OPTraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUYECKUE BOJIHBL, I[yHAaMH, 05XO, I[BE€Ta TeJ,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJIOTHYECKOE  JCUCTBHE  BUIUMOTO,
yIbTPA(QHUOIETOBOTO M PEHTICHOBCKOTO H3Jy4YCHHM, €CTECTBEHHBIH pPaJMOAKTHBHBIN
¢$oH, KOCMHYECKHE JTyYHd, PaIMOAKTUBHOE U3ITy4YeHHUE TPUPOIHBIX MUHEPATIOB, IEHUCTBUE
PaIVOAaKTUBHBIX M3JIYyYEHHI HA OpraHu3M YeJoBeKa), MpH 3TOM MEPEBOJUTH
NPAKTUYECKYIO 3a/ladyy B Y4eOHYI0, BBIIENSATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKU)
(buznuecKux SBICHUN;

OMKCHIBATh W3YYCHHBIC CBOWCTBA Tel U (PUBMUYECKHE SIBICHUSA, WCIOIb3Ys
dusznueckre BeMTUYUHBI (CPENHSIsI © MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JNBH)KEHUH, YCKOPEHHUE, NEpEMELICHHUE, IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUs, CUiA
VIOPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJeHUs, BEC Tela, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHYECKasi paboTa W MOIIHOCTh, MOTEHIIMATbHAS DHEPrUsl Tela,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAJIbHAS JHEPIUs CHKATOW NPY>KUHBI,
KHHETUYECKasi YHEPTHUsA, TIOJTHAST MEXaHUYeCKast DHEPTHsl, IEPUOJT U YacTOTa KOIeOaHuUid,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IIOKA3aTENb
MPEJIOMIICHHUS] CpEJbl), MPU OIMUCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
WCIIOIb3YEMbIX BEJIMYMH, 0003HAYEHUS M €IUHUIIBI (PU3UYECKUX BEIUYHUH, HAXOAUTh
(dbopMynibl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYHMHY C APYTUMU BEJIUYMHAMU,
CTPOUTH IpayKy U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUNH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SBICHHUS W TIPOIECCHI, HCIIOIB3YS
3aKOH COXPAaHCHHWsI DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI, TPUHIIUI CYNEPIIO3UITUN
CWJI, TIPUHIIMI OTHOCHUTEIBbHOCTH [amwmies;, 3akoHbl HbIOTOHA, 3aKOH COXPAaHCHUS
UMITYJIbCA, 3aKOHBI OTPAYKEHUS ¥ TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO
M MacCoBOTO YHCEN TPH SACPHBIX peaKmusaX, IPU ITOM JaBaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3alMCBHIBATh €70 MATEMATHIYECKOE BBIPAKCHUE;

OOBSCHATHh (YU3UYECKHE TPOIECCHl U CBOWCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTyallld  TPAaKTUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  NPUIMHHO-
CJICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHCHHUE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMopon Ha 2—3
WU3YYCHHBIX  CBOWCTBA  (M3MYECKUX  SABJICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemaTth pacy€THble 3ajaud (ONMHUparoIIMecs Ha cucteMy u3 2—-3 ypaBHEHU),
UCTIONIb3Ysl 3aKOHBI M (OPMYIIBI, CBSI3bIBAONINE (PU3WYCCKHE BEJIMYUHBI: HAa OCHOBE
aHaJIM3a yCIIOBHUS 3a/Ja4d 3alMCBhIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTAIONINE WJIU
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (DOPMYJIbI, HEOOXOIWMBIC IS pPELICHUS,
IPOBOJAUTH PACUYETHI U OLICHUBATH PEATUCTUYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3HUSCKOU
BEJIMYHHBI;

pacrno3HaBaTh IMPOOJEMbI, KOTOPhIE MOXHO PEIIUTh MPH TOMOIIN (U3HUCSCKUX
METOJIOB,  HUCIIOJIb3ysl ~ OINHCAHWE  KCCIENOBAaHUSA,  BBIACHATH  MPOBEPSEMOE
IPEINOJIOKEHUE, OLEHUBATH MIPABUIILHOCTH MOPSAKA IPOBEICHHUS UCCIIeI0BAHNUS, 1€TIaTh
BBIBO/JIbI, HHTEPIIPETUPOBATH PE3YyIbTaThl HAOIIOIEHUHN U OTIBITOB,;

IPOBOAUTH OMBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (W3ydyeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS SHEPTUH,
3aBHUCUMOCTb Meproa KojieOaHu! MPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a M KECTKOCTH
NPYXKUHBl U HE3aBUCUMOCTh OT aMIUIUTYABl MajbIX KoJeOaHUM, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, pPa3ioKEHUE OEIOro CBeTa B CIEKTP, HU3YYEHUE CBOMCTB
U300pakeHUsl B IUIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs IpeaMeTa B coOuparomiei
TMH3€e, HaOIIOJICHUE CIUTONTHBIX U TMHEHYATHIX CIIEKTPOB M3IYUEHHUs): CAMOCTOSITEIIHHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 00OpyIOBaHMUS, OTMMCHIBATH XOJ OMbITA U
€ro pe3yabTaThl, GOPMYIUPOBATH BHIBOBL;

MIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPECHUM, ONpenensis cpeaHee
3HauUeHHWE WU3MepseMor BennuuHbl ((POKycHOE paccTosiHue CcoOUparomeld JIMH3HI),
000CHOBBIBATh BRIOOP CcIIOc00a M3MEPEHHs (M3MEPUTEIBHOTO TPUO0pa);

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BETMIUH C UCTIOJIh30BaHUEM
MPSIMBIX U3MEPECHUI (3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBMYKCHUHU
0e3 Ha4aJIbHON CKOPOCTH, Tepruoa KoJeOaHUN MaTEMAaTHIECKOTO MAasTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yTiia OTPaXEHHUS CBETAa OT yIJa MaJCHHUS W YTJia MPEIIOMIICHHS OT
yria MajJeHus): TJIaHUPOBATh HCCIIEIOBAHHE, CaMOCTOSTEIHLHO COOMpPATh YCTAHOBKY,
(GuKCHpOBaTh PE3YNBTATHl MOTYYECHHOW 3aBUCHUMOCTH (PU3WUYECKUX BEIWYUH B BHUJE
TabuIl U TpaduKOB, JEIaTh BBIBOJIBI TIO PE3yJIbTaTaM UCCIIEIOBAHMS;
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MPOBOJIUTh KOCBEHHBIC HU3MEpEeHUsi (U3NUYECKUX BEIUYUH (CpeaHsis
CKOPOCTh U YCKOPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHHUH, YCKOPEHHUE
CBOOOJIHOTO MaJIEHUS], KECTKOCTH MPYKUHBI, KOAPDUIIUEHT TPEHUS CKOTbXKEHUS,
MexaHudeckass paboTa M MOILIHOCTb, YacToTa M NEpUoJ KojeOaHUM
MaTeMaTU4YeCKOro U MPYXUHHOTO MAasTHUKOB, ONITUYECKas Ccujla coOuparomien
JUH3bI, PAJUOAKTUBHBIA  (OH): IUIAHMPOBATH  U3MEPEHHs, COOUpAThH
AKCIEPUMEHTAIbHYIO  YCTAHOBKY W BBINOJHATH  HM3MEPEHMs,  CIeays
MPEJI0KEHHON UHCTPYKIIUHU, BBIYUCIISATh 3HAUCHUE BETUYMHBI U aHATTU3UPOBATh
MIOJIYYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUM;

coOJI01aTh MpaBUiia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ J1abopaTopHBIM
000py1I0BaHUEM;

pa3iuyaTh OCHOBHBIC TMPU3HAKK HW3YUYCHHBIX (PUBHMUECKUX MOJICIICH:
MarepuagbHas TOYKa, aOCOIIOTHO TBEPAOE TEIO, TOUEYHBIH HCTOYHUK CBETA,
Jyd, TOHKasl JIMH3a, TUTaHETapHasi MOJCNIb aTOMa, HYKJIOHHAs MOJIe]Ib aTOMHOTO
anpa;

XapaKTepU30BaTh NPHUHIUIIBI  JICHUCTBUS  W3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMHCAHUsA (B TOM YHCIE: CIIUIOMETD,
JATYUKA TIOJIOKEHUS, PACCTOSIHUST M YCKOPEHHS, pakeTa, 3XOJOT, OYKH,
nepuckor, ¢GoToanmnapar, ONTUYECKUE CBETOBO/bI, CIEKTPOCKOI,  JO3UMETD,
kamepa BuibcoHa), uUCMONB3ys 3HAHUSO CBOMCTBAX (GU3MUECKUX SIBICHUH U
HEO0OXO0IMMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKU M3YUYECHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUYECKHX MPOIECCOB IMPHU
pEIICHUH Yy4eOHO-TIPAKTHYECKUX 3a7ad, ONTHYECKHUE CXEMBbI [JIsi TOCTPOCHHUS
M300pakKEHUIB MIOCKOM 3epKajie ¥ COOMpAroIeHt JTNH3E;

OPUBOJIUTH  MpUMEpPHl  (HaXoAWTh HWHGMOpMAIUMIO O  MpuUMepax)
IPAKTUYECKOTO HWCIOJIb30BaHUSl (PHU3MYECKUX 3HAHHWI B MOBCEIHEBHON KU3HU
1Sl o0ecriedeHus 0€30MacHOCTH IMPU 0OpaIleHUH ¢ TPUOOpPAMH U TEXHHYECKUMH
YCTPONCTBAMH, COXPAHECHHS 3J0POBbsI U COOJIIONCHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIEHCPEE;

OCYIICCTBIISITh MOUCK HHPOpManMu  (HU3UIECKOTO COJICPKaHUA B
WNuTepHete, caMOCTOATENEHO (OPMYIHUPYS TIOUCKOBBIN 3aMPOC, HAXOIUTh MyTH
OTIpEJICIICHHSI TOCTOBEPHOCTH MOJIYICHHOU MH(GOPMAIINH HA OCHOBE UMEFOIIINXCS
3HAHUU U JOMOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BATh MPU BBIMOTHEHUHU YYEOHBIX 33alaHUN HAYYHO-TOMYJISAPHYIO
TUTEPATypy (PU3UIECKOTO CONIepPIKaHMs, CIIPABOYHBIC MATEPUAITBI, PECYPCHI CETH
NutepHer, BnageTh MpuUEMaMH KOHCIEKTUPOBAHUSA TEKCTa, IpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE W YCTHBIE COOOIIECHHUS Ha OCHOBE
MH(pOpMaLIK U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOT0 COACPKAHMUS, TyOIUYHO
MPEACTABISATh PE3YJIbTATHl MPOCKTHON WIIM HUCCIENOBATEIBLCKONU JIEATEIbHOCTH,

28



denepanbHas pabodas nporpamma | Pusuka. 7-9 kinaccel (0a30BbIA YPOBEHbD)

IIpU  OTOM TIPAMOTHO HCIOJIL30BaTh M3YYECHHBIM IIOHATUWHBIMN ammapar
M3y4aemMoro paszaena (GU3MKJd U CONPOBOXKAATh BBHICTYIUICHHE MPE3CHTAalUEH C
y4€TOM OCOOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.
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