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MNOSACHUTEJIBHAS 3AIINCKA

IIporpamMma o (puswke Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHMUs COCTABJICHA HA OCHOBE IOJOKEHHUN
u TpeboBaHMH K pe3ysibTaTaM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOH 00pa30BaTeNbHOM NpPOrPaMMEI,
npencrasieHHsix B ®I'OC OO0, a Takke ¢ yuérom QenepanbHoil paboyeid MporpaMMbl BOCHHUTAHUS H
Konnenmmu npenogaBanns yueOHOTO ipeamera «DU3nuKay.

CopmepxaHnne mporpaMMbel TIO (HU3MKE HAmpaBleHO Ha (OpPMHpPOBAHHE ECTECTBEHHO-HAYYHOU
TPaMOTHOCTH Y4YalllUXCS M OPraHM3alMI0 M3Y4eHUs (U3MKH Ha JIeSTeTbHOCTHOW OCHOBe. B mporpamme mo
(M3UKe YYHATHIBAIOTCS BO3MOXKHOCTH YydeOHOro mpeamera B peamusarmuu TpeboBanuiit ®I'OC OO0 «
TUIAHAPYEMBIM JIMYHOCTHBIM WM METalpeIMETHBIM pe3ylibTaTaM OOydeHHs, a TakKe MEXIPEIMETHBIE CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHusl.

[TporpaMma mo ¢u3nke ycTaHaBiIMBaeT paclpenelieHne y4eOHOro Marepuaa 1o rogam oOydeHus (1o
KJIaccam), TIpeajiaraeT MPUMEPHYIO0 IOCIeN0BaTeFHOCT M3YYEHHS TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MPEIMETHOTO COICPKaHMA M YUETe BO3PACTHBIX OCOOCHHOCTEH yUaIuxcsl.

[TporpaMma 1o ¢usmke paspaboTaHa ¢ HETbI0 OKa3aHUs METOJMUYECKON MMOMOIIY YYUTENIO B CO3AaHUM
pabodeii mporpaMMbl IO y4eOHOMY TTPEIMETY.

®u3nKa ABISETCS CHCTEMOOOPA3yIONINM JIJIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB, MMOCKOIBKY
(u3nUecKue 3aKOHbI JIeXKaT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX XUMHUEH, OMOJIOruel, acTpoHOMUEH U
¢usnueckoii reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO KapTHHY MHpa, MPEJOCTaBIsICT Haubolee
SICHbIE 00pa3Ibl MPUMEHEHUST HAyYHOT'O METO/Ia TIO3HAHUS, TO €CTh CITOCO0Aa MOYIEeHHUS JOCTOBEPHBIX 3HAHHN O
MHUpe.

OnHa W3 TNIaBHBIX 337124 (PU3MYECKOro 00pa3oBaHUsI B CTPYKType oOLIero oOpa30BaHHsI COCTOHMT B
(hopMHPOBaHNH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M WHTEpeca K HayKe y yJaIuxcsl.

Nzydenne Qusuku Ha 6a30BOM YpOBHE IMPEAIONAraeT OBIAJCHHE CISAYIONIMMH KOMIETEHTHOCTSIMH,
XapaKTepU3YIOLUMHI €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTb!

® HAy4YHO OOBSCHSTH SIBIICHUS;

® OIICHWBAThH U TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHUS;

® WHTEPIIPETHPOBATH JaHHBIEC U MCIIOIH30BATh HAYUHBIE I0KA3aTENbCTBA ISl IOTYUSHHS BEIBOJIOB.

lHemn m3ydyeHus U3WKUM Ha YpPOBHE OCHOBHOTO 0O0IIero obpa3oBaHus ompeseneHbl B KoHmemnmmm
mperoAaBanus yaeOHoro mpenmera «Du3mka» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit deneparum,
peanu3ylonx OCHOBHBIE 00IIe0o0pa3oBaTeNbHBIE TPOTPaMMBI, YTBEp)KIAEHHOW pemenueM Kommernu
MunucrepcTBa npocselienus Poccutickoit deaeparuu (mpotokon ot 3 pekadpst 2019 r. Ne [IK-4BH).

Henu nzyyenus: puzuku:

e TpUOOpEeTeHNE MHTEpEca U CTPEMIICHHS y4YallluXcsi K HAyYHOMY M3YYEHHUIO TIPUPOJIBI, Pa3BHTHE HX
WHTEJUIEKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

® pa3BUTHE NPEACTABICHUH O HAYYHOM METOJIe TMO3HAHWS W (OPMHUPOBAHUE HCCIIENOBATEIHCKOTO
OTHOWICHHUS K OKPYKAIOIIUM SIBICHHSM;

e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHMs KaK pe3ysibTaTa W3YYEHUs OCHOB CTPOCHUS MaTepuu H
(hyHIIaMEHTAIBFHBIX 3aKOHOB (DPU3UKH;

e (opMupoBaHWE NPEACTABICHHUH O pOJIM (PU3HUKH ISl pA3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH
¥ TEXHOJIOTHH;

® pa3BUTHE MPEICTABICHUI O BO3MOXHBIX cepax Oyaymed npodeccHoHambHON esITEeIbHOCTH,
CBSI3aHHOM ¢ ()M3MKOM, MMOATOTOBKA K JaJIbHEHIIIEMY O0YUEHHUIO B 3TOM HAINPaBJICHUU.

e JlocTmkeHHEe JITHX IeNell MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
o0ecrneunBaeTcs pelieHneM CIeAyoNnnX 3a1ay:

e mpuoOpeTeHre 3HAaHWU O JUCKPETHOM CTPOSHUHM BEHIeCTBa, O MEXaHWYECKHUX, TEeIUIOBHIX,
ANEKTPUIECKHUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

® TpUOOpETCHWE YMEHWH ONHCHIBATH U OOBSCHATH (DUIMUECKUE SBICHUS C HCIOJIh30BaHUEM
MOJyYECHHBIX 3HAHUH;

® OCBOCHHE METOJIOB DEIICHUs MPOCTEHIMUX pPacUETHBIX 3aJad C HCIOIb30BaHUEM (PH3HUYECKHX
MoJIeJIel, TBOPUECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3371a4;

e pa3BUTHE YMEHMH HAOMIOAATh MPUPOIHBIC SBICHHUS U BBIOIHATH OIBITHI, Ja0OpaTopHbe pabOTHl U
SKCHEPUMEHTAIILHBIE HCCIICIOBAHMUS C UCTIONb30BaHUEM U3MEPHUTENBHBIX TPUOOPOB;

® OCBOeHHE IPUEMOB paboThl ¢ MH(OPMAIUEH (PU3NIECKOrO COMEPIKaHuUs, BKIOYas MH(OOPMAIIUIO O
COBPEMEHHBIX JTOCTHKCHUAX (DU3UKH, aHATTU3 U KPUTUIECKOE OlIEHUBaHNE HH(POPMAIINH;

® 3HAKOMCTBO cO cdepamu mnpodecCHoHaTbHOW AESTEIbHOCTH, CBS3aHHBIMM ¢ (U3UKOH, W
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU Ha JIOCTH)KEHUSX (PU3UUECKON HAYKH.



Ha u3yyenne ¢usuku (6a30BbIil ypOBEHb) HA yPOBHE OCHOBHOT'O 001eT0 00pa3oBaHus OTBOAUTCS 238
4yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HeZlel0), B 8 Kitacce — 68 vacoB (2 vaca B Hexeno), B 9 kinacce — 102
qaca (3 yaca B HEJEIIO).

[lpeanaraemelii B mporpamMme 1o (u3MKe TepeueHb J1a0OpaTOpHBIX PadOT M OIMBITOB HOCHUT
PEKOMEH/IaTEIbHBIN XapaKTep, YUUTENb JIeflacT BEIOOP MPOBEAEHHS JTAOOPATOPHBIX PadOT M OMBITOB C Y4ETOM
MHIVBHUIYaJIbHBIX OCOOCHHOCTEH ydaluxcsl, CIHUCKa SKCHEPHUMEHTAIBHBIX 33/IaHHH, MPeIlaraéMbIX B paMKax
OCHOBHOT'0 TOCYAapCTBEHHOT'0 9K3aMeHa 1Mo (hU3MKe.



COIJEPKAHUE YYEBHOI'O ITPEJIMETA

7 KUIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHMH OKPY/KAIOLIEro MUpa.

®usuka — Hayka o mpupoze. SBnenus npupoasl. Ousnueckue sSBICHUA: MEXaHUYECKUE, TEIJIOBBIC,
JNIEKTPUIECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BenWUMHBL M3Mmepenue (u3umdeckux BeawuwH. Duspdeckue mpuOophl. IlorpentHocTsh
n3MepeHuil. MexxayHapoHas cuctemMa eMHHII.

Kak ¢usmka m apyrue ecrecTBeHHBIE HAyKH HW3ydalOT NPUPOAY. EcTecTBEeHHO-HAydHBIA METOH
MMO3HAHVS: HaONIOIEHHE, [TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABMIKCHHE THIIOTE3, SKCIIEPHMEHT 1O IPOBEpPKE
THIIOTE3, O0bsCHEHNE HaOMoaaeMoro siBineHus. Onucanne GU3NIECKUX SBICHUH C TTOMOILIBIO MOJETICH.

Hemoncmpayuu.

1. MexaHnu4eckue, TEIJIOBbIE, JIIEKTPUIECKHIE, MAaTHUTHBIE, CBETOBBIE SIBIICHUSI.

2. ®usnyeckue MprOOPHI U MPOIIETypa IPSIMbIX U3MEPESHUH aHAJIOTOBBIM M IU(POBEIM PHUOOPOM.

Jlabopamopnuie pabomost u onvinol.

1. Ompenenenue 1eHbI EICHIS MKATBI H3MEPUTEIILHOTO TIpHOOpa.

2. Usmepenne 00bEMa JKUAKOCTH M TBEPAOIO TEa.

Pasnen 2. [lepBoHauasnbHble CBeIeHUSI 0 CTPOEHUH BelleCTBA.

CtpoeHue BelecTBa: aTOMbI K MOJIEKYJIbI, UX pa3Mepbl. ONbBITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE
BEIIeCTBA.

JBwxkenue yactul BemecTBa. CBs3b CKOPOCTH NBIDKCHUS YACTUIl ¢ TemIeparypoil. bpoyHoBckoe
newxeHue, muddysusa. BzaumonelicTBHE YacTHIl BEIIECTBA: IPUTSIKCHUE U OTTAIKHBAHHUE.

ArperaTHble COCTOSHHS BEUIECTBA: CTPOSHHE Ta30B, JKUIKOCTEH W TBEPABIX (KPUCTAITMYECKUX) Tell.
B3anMmocBs3p MeXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX COCTOSHHUSX M WX aTOMHO-MOIICKYISIPHBIM
crpoeaueM. OcoOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBL.

JHemoncmpayuu.

1. HaGmogerne OpOyHOBCKOTO JBMKEHUSI.

2. HaGmonenue nuddys3um.

3. HaGnronenue siBineHui, 00bACHSIIOMNXCSA TPUTSDKCHHEM HITH OTTAIKMBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopnsie padbomout u onvimot.

1. Ompenenenrie pa3MepoB MaJbIX TEJ U OIICHKA JUaMEeTpa aToMa METOJIOM PSIOB (C MCMOJIb30BaHUEM
¢dororpaduii).

Paznen 3. /IBu:xeHue u B3auMo/ieiicTBue TeJl.

MexaHnuyeckoe BHKeHUE. PaBHOMEpHOE U HEpaBHOMEpHOE NBHKeHUE. CkopocTh. CpeHss CKOPOCTh
MIpU HEPABHOMEPHOM JIBIDKEHUHU. PacUET MyTH U BpEeMEHH JIBIKEHUSL.

SBnenue wuHepuuu. 3akoH HHEpUMH. B3auMopeicTBue Ten Kak NIpPUYMHA H3MEHEHHUS CKOPOCTH
JBIKEHUs Tell. Macca kKak Mepa MHEepTHOCTU Tena. [1noTHocTh BemiecTBa. CBA3h IUIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €JMHHIIE 00HhEMA BEIIeCTBRA.

Cuita KaK XapakTepHUCTHUKa B3auMoJieicTBUs Tel. Cua ynpyroctu u 3akoH ['yka. U3smepenue cuisl ¢
MIOMOILIbIO JUHAMOMETpA. SIBieHMe TATOTeHUs U cuia TsokecTH. Cuiia TSKECTH Ha Ipyrux IulaHerax. Bec Tena.
HesecomocTs. CioxeHue cui, HampaBiIeHHBIX MO OXHOW mpsaMoil. PaBHopaeiicTBytomast cwi. Cuia TpeHHs.
TpeHue ckoJIbKEHUs U TPEHUE MTOKOs. TpeHne B IpUpOE U TEXHUKE.

Jemoncmpayuu.

HaOmoienne MexaHHYeCKOTO TBMYKCHUS Tella.

N3mepenne ckopocTH NPSIMOIMHEHHOTO IBUKECHMS.
HabGmtonenue sBieHUs HHEPIIUU.

HaGiroienne n3MeHeHus: CKOPOCTH NPY B3aUMOJICHCTBUH TEI.
CpaBHEHHE Macc 10 B3aUMOJICHCTBHIO TETI.

. Cro>xeHune cwJl, HallpaBJIEHHBIX 110 OJHON TPSMOIA.

ﬂaﬂopamopnbte padomut u onvimul.

1. Ompenenenue MIOTHOCTH TBEPIOTO TeNa.

2. M3ydeHue 3aBUCUMOCTH pacTsDKeHUs (1edhopMalliu) Mpy>KHHbI OT MPUIOKEHHOM CHITBI.

3. U3yyeHne 3aBUCHUMOCTH CWJIBI TPEHUS CKOJNBKEHHS OT CWIBl JaBICHUS H  XapakTepa
CONPHUKACAIOUINXCSI TOBEPXHOCTEH.

Pa3nen 4. JlaBjieHne TBEPABIX TeJl, s KUAKOCTEH U ra3oB.

JaBnenne. CriocoObl YMEHBIIICHUS W yBEIMUEHUS NaBlieHus. JlaBmeHue raza. 3aBUCHUMOCTh JTaBIICHUS
raza or oObéma, Temrieparypel. llepenada naBneHus] TBEPABIMH TENAMHU, JXKUIAKOCTAMUA W Tra3aMu. 3aKOH
[Nackans. [THeBMaTHueckue MAaIlMHBI. 3aBUCHMMOCTh JABJICHHS JKHUAKOCTH OT TIyOHHBI. [ HMApOCTaTHYECKHiA
napazgokc. Coobmaromuecs cocyasl. [ mapaBIuIecKue MEXaHU3MBI.

SuhwdE



AtMmocdepa 3emuin u atMocdepHoe amaBieHue. [IpHYHMHBI CyIIecTBOBaHUS BO3IYLIHOH 000JI0YKU
3emin. OneiT Toppuuennn. M3mepenne aTMochepHOro NaBieHUs. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJ| ypoBHeM Mops. [IpuOopsl ans u3mepeHus: atMocepHOro naBieHHs. 3HAKOMCTBO ¢ Mpodeccueii
METEOPOJIOT.

JeiicTBre KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJI0. BrITankuBaromias (apxumMenoBa) cuia. 3aKoH
Apxumena. [InaBanue Ten. BozmyxomnnaBanue.

Hemoncmpayuu.
3aBUCHIMOCTH JIaBJICHHS ra3a OT TEMITEPATyPhI.

[lepenava qaBieHUs )KUIKOCTHIO U Ta30M.

Coobmaromecs: COCyIbl.

I'mppaBnuyeckuii mpecc.

[IposiBnenue mecTBHs aTMOC(HEPHOTO TaBIICHHUS.

3aBHCHUMOCTD BHITAIKHBAIOLICH CHIIBI OT 00bEMa MOrPYKEHHOHN YaCTH TeNa U IUIOTHOCTH JKUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOILEH CUIIBI BECY BHITECHEHHON JKHUJIKOCTH.

YcnoBue mimaBaHUS TeN: IDIAaBaHWE WM TOTPY)KEHHE Tell B 3aBUCHMOCTH OT COOTHOIIEHUS
IJIOTHOCTEH TeJa U )KUIKOCTH.

Jlabopamopnuie pabomost u onvinol.

1. HccnenoBaHue 3aBUCIMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHON B KUAKOCTH YaCTH TeJa.

2. OmpeneneHre BITAIKHUBAIOMICH CHITBI, JEHCTBYIOMIEH Ha TEJO, TOTPYKEHHOE B )KHUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOUICH CHJIBI, JCHCTBYIOIICH HA TEJIO B KHUIKOCTH, OT MacChl

N~ wWN

Tena.

Pa3zpnen 5. PaGora u MOIIHOCTB. DHeprus.

Mexannueckast pabota. MOmHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBecHs phIvara.
[Ipumenenne mpaBwia paBHOBeCHs pblyara K Onoky. «3oioToe mpaBwio» wmexaHuku. KIIJ mpocteix
MeXaHU3MOB. [IpocTbie MexaHU3MBI B OBITY U TEXHHUKE.

MexaHuueckas OHEprus. Kunernueckas u IMOTCHUHAJIbHAsA SHCPIUsi. HpeBpaIlICHI/IC OJHOT'0O BHJA
MEXaHUYEeCKOW SHEPTHH B APYroil. 3aKOH COXpaHEHUS SJHEPTUU B MEXaHUKE.

JHemoncmpayuu.

1. TIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomost u onvinol.

1. Ompenenennie padOTHl CHIBI TPEHHS NPU PABHOMEPHOM JABIKEHHH Tela MO TOPU30HTAIBHON
MOBEPXHOCTH.

2. HccnenoBanue ycnoOBUN paBHOBECHS phlUara.

3. Usmepenne KI1J] HaKIOHHOH TIIOCKOCTH.

4. DKcIepUTMEHTAIBHOE MOATBEPKICHHE 3aKOHA COXPAHEHUS] MEXaHUUECKON SHEPTHH.

8 KJIACC

Paznen 6. TenioBbie siBJIEHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KHHETHIECKON TEOPUH CTPOCHMSI BelecTBa. Macca U pa3Mepsl
aTOMOB U MOJIEKYJI. OTIBITHI, MOATBEPKIAIONINE OCHOBHEIE TIOJIOKEHUS MOJICKYISIPHO-KHHETHYECKOU TEOPHUH.

Mopenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHUHN BemlecTBa. Kpucrammmueckne u amopgHbIe
tena. OOBsSCHEHHE CBOWCTB Ta30B, JKUIKOCTEH H TBEPIABIX TEI HAa OCHOBE TOJOXKEHHH MOJEKYJISPHO-
-KUHETUYIECKOM Teopuu. CMaunBaHUe U KaIWUIIPHBIC SBIICHUA. TeTioBoe pacimpeHne u cxxaTue.

Temmepatypa. CBsI3b TEMIIEpaTyphl CO CKOPOCTHIO TEILIOBOTO ABMKEHUS YacTHIl. BHYTpEHHSS SHEPTHSL.
CriocoObl M3MeHeHUs BHYTPEHHEH 3HEPTUu: TeIulonepenada W CoBeplieHne padoTel. Bunbl Teronepenayu:
TEIUTIOTIPOBOHOCTh, KOHBEKIIVSI, H3TYICHHE.

KonngecTBO TeTUIOTHL. YenpHas TEIIOEMKOCTH BENIeCTBa. 1€IIO00MEH M TEINIOBOE PaBHOBECHE.
Ypasuenue TeruioBoro Oananca. [lnaBneHne u OTBep/eBaHUE KPUCTALUTMYECKUX BEIIECTB. YAeNbHAs TEIUIoTa
riaBneHus. [lapooOpasoBanue u koHaeHcanus. Mcmapenne. Kumenue. Y nenpHas Teriora nmapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATYPbI KMIIEHUS OT aTMOC(HEPHOTO 1aBJICHMS.

BnaxuocTs Bo3ayxa.

DHeprus TOIUBA. Y AeNbHas TEIUIOTa CTOPaHMUSL.

[Tpunamuner paboTsl TetwoBeix asuratenei KI1J[ termmoBoro npuratess. TerioBsie ABUTATENN U 3aIIATa
OKpY>Karolle cpeibl.

3aKOH COXPAaHEHMsI U MPEBPAILICHUS SHEPTUH B TEIJIOBBIX NPOLECCaX.

Hemoncmpayuu.

1. HaGmogenne 6pOyHOBCKOTO ABM)KEHUS.



Hab6monenue muddy3um.

Habmonenne apneHuii cMaunBaHWs M KaNWUISIPHBIX SBICHUH.

Habnronenue TemioBoro pacmmpeHus Tel.

W3meHeHune naBieHus ra3a npyu M3MeHEHUH 00bEMa 1 HarpeBaHUH WIH OXJIAXKICHUH.
[IpaBuna n3mMepeHns: TeMIeparypel.

Buasl Terionepenayu.

Oxax<ieHue Mpy COBEPIICHUH PaOOTHI.

Harpesanue npu coBepuieHr# pabOTH BHEITHUMH CHJIAMH.

10 CpaBHEHHE TEIIOEMKOCTEH Pa3IMIHBIX BEIICCTB.

11.HabmroeHre KUTICHUS.

12.HabntoeHre MOCTOSIHCTBA TEMITEPATyphl IPH IJIaBICHUH.

13.Mojenu TETIOBBIX JBUTATEIICH.

Jlabopamopnuie pabomost u onvimol.

1. OmnbiThl O OOHAPYKEHUIO ACHCTBHS CHIT MOJIEKYJISIPHOTO PUTSKEHHS.

2. OmBITHI 1O BBIPAIIUBAHHUIO KPUCTAIIIOB MIOBAPEHHOMN COJIM MIIH caxapa.

3. OMnbITH MO HAOIIOACHUIO TETUIOBOTO PACIIUPEHUS T'a30B, XKUIKOCTEH U TBEPABIX TeIl.

4. OnbITBl, NEMOHCTPUPYIOUINE 3aBUCHUMOCTH IaBIICHHS BO3/AyXa OT ero o0bEMa M HarpeBaHUs WU
OXJIQXKICHUS.

5. UccnenoBanwue siBIeHMs TEILIOOOMEHA ITPH CMEIITMBAHAN XOJOAHOHN ¥ TOPSYEH BOJIBL.

6. OmpeneneHue yaenbpHON TETUIOEMKOCTH BEIIIECTBA.

7. OmnpeneneHue OTHOCUTENBHOMN BIQXKHOCTH BO3/yXa.

8. Ormpenenenne yenpbHON TEIUIOTHI TUTABICHUS JIBA.

Pa3zpnen 7. dinekrpuyeckre 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanusi Tel. J[Ba poaa 3JEKTPUYECKUX 3apsiioB. B3ammonelcTBHE 3apssKEHHBIX Tel. 3aKOH
Kymnona (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBHS 3apsDKEHHBIX Tell OT BEIHYUHBI 3apSAOB M PACCTOSHHS MEXITY
TelaMu).

Onektpuyeckoe mone. Hampspk€HHOCTh  aiekTpuueckoro mossd. [IpuHmMnm — cyneprnosuiuu
JNEKTPUUECKHX T0JIel (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »saexTpudeckux 3apsaoB. OJIEMEHTApPHBIM 3nekTpuueckuil 3apsa. CrTpoeHue aToma.
[IpoBOAHUKY U AMIIEKTPUKU. 3aKOH COXPAaHEHMS ANEKTPUUECKOTO 3aps/ia.

OneKTpUyYecKuil TOK. Y CIOBUS CYLIECTBOBAHUS 3JEKTPUUECKOr0 TOKAa. VICTOUHUKHU MOCTOSHHOTO TOKa.
JleficTBHS AJIEKTPUYECKOTr0 TOKa (TEIJIOBOE, XUMHYECKOE, MATHUTHOE). DIIEKTPHUYECKUN TOK B KUAKOCTAX U
rasax.

©oNo T k~wN

OnekTpuyeckas nemb. Cuina Toka. DiekTpuueckoe HampspkeHue. ComnpoTHBIEHHE MPOBOIHHUKA.
VYnaenpHOE conpoTuBiIEHME BemlecTBa. 3akoH Oma ais yuyactka menu. llocnenmoBaTenbHoe M mapajiesbHOE
COEAMHEHHE TIPOBOHUKOB.

Pabora u MOIIHOCTH 3JeKTpUyYeckoro Toka. 3akoH JDxoyns—Jlenma. OnekTpuuyeckue Nenu u
MOTPEOUTENH NEKTPUIECKOH 3Hepruu B ObiTy. KOpoTKoe 3aMbIkaHue. 3HAKOMCTBO ¢ Ipodeccueii 3JIeKTpuK.

ITocTosiHHBIe MarHuThl. B3anMoneiicTBue MOCTOSIHHBIX MarHUTOB. MarHuTHoe nosie. MarHuTHOE 1oJie
3emiii W ero 3HaueHue ais Ku3HM Ha 3emie. OmbIT Opcrea. MarHuTHOE TMOJ€ DJIEKTPUYECKOTO TOKA.
HpI/IMeHeHI/Ie OJICKTPOMAarouToOB B TEXHHUKE. }IeﬁCTBHe MAarofvuTHOro T1Iiojid Ha IIPOBOJHHUK C TOKOM.
DJeKTpoABHUraTeIb HOCTOSHHOrO TOKa. Vcronb30BaHne 3IeKTpOoABUraTeNell B TEXHUIECKUX YCTPOMCTBaX U Ha
TpaHCHOpTE.

Omneitet @apanes. SIBneHue >MeKTpoMarHuTHON wHAYKIuU. [lpaBuino JleHma. DnexTporeHeparop.
Cr1oco0bI OYYCHHS AIEKTPUUECCKON SHEPTUU. DIIEKTPOCTAHIIMH HAa BO30OHOBIIAEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

1. DnexTpuzanus Te.

JIBa poja dNeKTPUIECKUX 3apsJI0B U B3aHMOJICHCTBUE 3apsSHKEHHBIX Tell.
Y CTpoiCcTBO U IEHCTBHE ANEKTPOCKOIA.
DJeKTpOCTaTHUECKast HHAYKIHSL.

3aKoH COXpaHEHUsI AIEKTPUIECKUX 3apsIIIOB.
[IpoBOOHMKH U TUTIEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUH AIEKTPHYECKOTO OIS,
WM cToYyHUKH TTOCTOSTHHOTO TOKA.

. JleHcTBHSI 2JEKTPUUECKOrO TOKA.

10 ONEeKTPpUYECKUI TOK B JKUIKOCTH.

11.T"a30BBIi1 pasps.

12.3mepenune cuilbl TOKa aMIepMETPOM.
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13.M3MepeHune 3IIeKTPUIECKOro HAPSKEHUS BOJIbTMETPOM.

14.PeocraT 1 Mara3uH COIPOTHUBIICHUH.

15.B3anmMoelicTBHE TOCTOSTHHBIX MarHUTOB.

16.MopnenupoBanue HEBOZMOXXHOCTH Pa3elieHHs MOJIIOCOB MarHUTA.

17.MonenupoBaHue MarHUTHBIX MOJICH MOCTOSTHHBIX MarHUTOB.

18.0mnsIT Opcreaa.

19.MarHuTHOE 1oJIe TOKa. DJICKTPOMArHuUT.

20. [leficTBre MArHUTHOIO I10JIS1 HA IPOBOJAHUK C TOKOM.

21.D71eKTPOABUIaTEIIb ITIOCTOSIHHOTO TOKA.

22 .VccnenoBaHue SBICHUS AJIEKTPOMArHUTHOW UHIYKIIUY.

23.0mnbiTEl Dapajes.

24.3aBUCHMOCTD HaNpaBlIeHHUS HHYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOZHUKHOBEHHUSI.

25.30neKkTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomost u onvinol.

1. OmubIThI O HAONIOICHHIO AIICKTPU3AIMH TeNl HHAYKIIUCH U IPH CONTPUKOCHOBCHHH.

2. HccnenoBaHue NEHCTBUSI SIIEKTPHYCCKOTO OISt HA TIPOBOJIHUKY H JIUAJICKTPUKH.

3. H3mepenue u peryaupoBaHUe CHITBI TOKA.

4. V3amepeHue U peryaupoBaHUe HATIPSHKCHUS.

5. HccnenoBaHne 3aBUCUMOCTH CHITbI TOKA, HAYIIETO Yepe3 PEe3UCTOp, OT COMPOTUBIICHHS PE3UCTOPA U
HaNpsDKEHUS Ha PE3UCTOpeE.

6. OHI)ITBI, ACMOHCTPUPYIOIIUEC 3aBUCHUMOCTL JJICKTPUYCCKOTO COMNPOTUBIICHUA IPOBOAHHMKA OT €ro
JUTUHBI, IIOIIAM TOMEPEYHOTO CCUSHHS U MaTepuaa.

7. TlpoBepka mpaBuiia CI0KCHUS HAMPSHKEHUM MPU TIOCIIEI0BATEIIPHOM COCAMHEHNH JIBYX PE3UCTOPOB.

8. IlpoBepka npaBuiia Ui CHIIBI TOKA MPH MapayIeIbHOM COCTUHEHUH PE3UCTOPOB.

9. Ompenenenue pabOTHI YIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

10.OmnpeneneHrie MONIHOCTH 3JIEKTPHUECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

11.HccnenoBanre MarHuTHOrO B3aUMOIEHCTBUSA [IOCTOSIHHBIX MarHUTOB.

12.I/I3y‘-ICHI/IC MAarauTHOIO 1OJIA MMOCTOAHHBIX MAarHUTOB IIPU UX O6’I)GILI/IHGHI/II/I " pa3acJICHUN.

13.UccnenoBanvie ASUCTBHS DIICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJKY.

14.0HBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL CHUJIbL B3aHMOIICI71CTBPIS[ KaTyYIIKH ¢ TOKOM U MarHuTta OT
CHJIbI TOKA W HAalIpaBJICHHA TOKAa B KaTYIIKEC.

15.M3y4enue AeiCTBUSI MATHUTHOTO ITOJISl HA TIPOBOIHUK C TOKOM.

16.0mbITBI TIO MCCIICIOBAHUIO SIBJICHUS OSJICKTPOMArHUTHOW HMHIYKIMH: HCCIEIOBAHUE H3MEHCHHI
3HAYCHUA U HAIIPABJICHUA MHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHHS.

Mexanudeckoe qBKeHne. MarepuanpHas Touka. Cuctema oTcuéra. OTHOCUTEIEHOCTh MEXaHHUECKOTO
nBrKeHus. PaBHoMepHOe npsMonuHeitHoe nBrwxkeHne. HepaBHoMepHOE npsiMonuHeiHOe nBrkeHne. CpeaHsisa u
MI'HOBEHHAasi CKOPOCTD Tella P HEPaBHOMEPHOM JBHKEHUH.

VYckopenue. PaBHoyckopeHHOE npsiMosinHeitHOe nBmkeHne. CBoOoaHOe nmaaeHue. OnbiTel ["amues.

PaBHOMEpHOE ABWXKEHHE 1O OKpYXHOCTH. llepmonm m dactora oOpamienus. JluHeliHas u yriioBas
ckopoctu. LleHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoit 3akoH Herotona. Tperuit 3akon Hetorona. IIpuHumn cynepnosunuu
CUIL.

Cuna ymnpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHUS CKOJIBXKEHHsS, CHIa TPEHUs MOKOs, ApyTUe
BHJIBI TPCHUS.

Cuna TsDKeCTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpeHHe CBOOOMHOTO majieHus. [|BikeHne miaHeTr
Bokpyr Comnia. IlepBast kocmMudeckas ckopocTs. HeBecOMOCTb M Ieperpys3KH.

PaBHOBecue wmarepuanbHONH TOYKH. AOCONIOTHO TBEpAOE Tenmo. PaBHoBecwe TBEpMOrOo Tenna C
3aKpEIUIEHHOM OChlo BpalieHus. MomeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3menenne mMmynbsca. Mmmynbe cuiibl. 3aKOH COXpaHEHHUs UMIIyJbca. PeakTuBHOE
JIBUYKEHUE.

Mexannyeckass pabota W MouiHocTh. PaboTa cui TsKECTH, YNpYrocTH, TpeHus. CBS3b JHEPTHHA U
pabotel. [loTeHnnanbHAas SHEPTHS Tena, MOTHSATOTO HAJ MOBEPXHOCTHIO 3eMiid. lloTeHnmanmbHas SHEpPrHs
ckaroil mnpyxkuHbel. KuHernueckas osHeprus. TeopemMa O KHHETHYECKOM OJHEPrUU. 3aKOH COXpaHEHUs
MEXaHUYECKOUN SHEPTHH.

Hemoncmpayuu.



1. Ha6J’IIO}_'[€HI/Ie MCXaHNYCCKOI'o ABMIKCHUA TCJIa OTHOCUTCIIBHO PAa3HbIX TCII OTCYETA.

2. CpaBHeHHME TyT€H M TPAacKTOPHH ABW)KEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO PA3HBIX Tel
oTcuéra.

3. H3mepeHne CKOpOCTH U YCKOPEHHS TPSIMOIMHEHHOTO TBUKEHHUSL.

4. VccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOI'O IBMKEHHUS.

5. HabGmromenue MBMKEHHS TENNa IO OKPYKHOCTH.

6. HaOmronenne MexaHMYECKHX SBIICHHH, MPOMCXOAANIMX B cucTeMe oTcuéra «Temexka» mpu e

PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIFHO KaOnHeTa (hU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS TeJla OT Macchl TeJIa U ACHCTBYIOIIEH Ha HETO CHJIBL.

8. HaOnronenue paBeHCTBa CHJI IPH B3aUMOJCHCTBUH Tell.

9. HM3meHeHue Beca Tena NPy YCKOPEHHOM JBHKCHUH.

10.TTepenava uMITyIbca Ipy B3aMMOJICHCTBUM TEI.

11.TTIpeobpa3oBaHus SHEPTUU IPH B3aUMOJICHCTBUH TEII.

12.CoxpaHeHnue UMIysbca IpH HEYIIPYrOM B3aUMOCHCTBHH.

13.CoxpaHeHre HMITYJIbca TIPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14.HaGnroaeHue peakKTHBHOTO JBIKEHUS.

15.CoxpaHeHne MEXaHUIECKOW YHEPTUH MTPHU CBOOOAHOM MaICHHH.

16.CoxpaHeHre MEXaHUYECKOW SHEPTHH MIPU ABMKCHUH TeJia IO ACHCTBUEM NPy KUHEI.

Jlabopamopnsie padbomut u onvimot.
Onpenenenne yCKOpeHUs Teja MpU paBHOYCKOPEHHOM JBM)KEHUH 10 HAKJIOHHOW TIOCKOCTH.
HCCHGILOB&HI/IC 3aBUCHUMOCTH CUJIBI TPCHUA CKOJIBKCHUS OT CUJIBI HOPMAJIbHOT'O JTaBJICHUA.
Onpenenenne ko3 (GUIMEHTA TPEHUS CKOJIBXKEHISL.
Omnpenenenue KECTKOCTU MPY>KUHBL.
Onpenenenne paboOThl CHUIBI TPEHUS NpPHU PABHOMEPHOM JBIKEHHHM TejJa 10 TOPHU30HTAIbHOM
MIOBEPXHOCTH.

6. M3ydeHue 3aK0HA COXPAHEHHS SHEPTUH.

Pa3nen 9. Mexannuyeckue Kojie0aHus M BOJHBI.

KonebarensHoe nBmkenue. OCHOBHBIE XapaKTEPUCTUKW KoJeOaHWI: MEpHOA, YacToTa, aMILIUTY.A.
MarematndecKuil v Py >KHUHHBIA MasTHUKY. [IpeBparienne sHeprun MpH KOJIe0aTeTbHOM JBIKEHUH.

3aryxatonue kosieOanus. BbeiHykaeHHbIe KosieOanus. Pe3onanc. Mexanuueckue BoJiHBL CBOMCTBa
MEXaHUYECKUX BOJH. [IpoposibHBIE U TONEpeYHbIE BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ PaclpOCTpaHEHHUS.
MexaHnuyecKue BOJIHBI B TBEPIOM Tejle, CeHCMUUYECKHE BOJIHBI. 3HAKOMCTBO ¢ Ipodeccrerd cericMoIIor.

3ByK. I'poMKoCTh 3BYyKa 1 BbicoTa ToHa. OTpaskeHue 3ByKa. H(pa3Byk U yIbTpasByK.

Hemoncmpayuu.

1. HaGmionenue koneOaHui Te MO JSHCTBUEM CHIIBI TSDKECTH M CHIIBI YIIPYTOCTH.
Habnronenue konebanuii rpy3a Ha HUTH U HA IPYXKHHE.
Habnronenue BEIHYKICHHBIX KOJIEOAHU U pe30HaHca.
PacrmipocTpanenue npooabHBIX U MOTIEPEUHBIX BOJH (HA MOEIN).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYeCKHU{ pe30HaHC.
Jlabopamopnuie pabomot u onvinol.
Omnpenenenue 4acTOThl ¥ IEPHOJIA KOJIeOaHUH MaTeMaTHUECKOTO MasiTHUKA.
Omnpenenenue 4acTOTHl U IEPHOIA KOJICOaHUH NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHo/ia KOIeOaHNH MOJIBEIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH MEpro/ia KOJIeOaHUH MPY>KMHHOTO MasiTHAKA OT MacChl Tpy3a.
[IpoBepka He3aBUCUMOCTH IIepHOAa KOJIeOaHU Ipy3a, MOABELICHHOTO K HUTH, OT MacChl Ipy3a.
OHI)ITI)I, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTL II€puoaa KoJie0anuii IMIPYXXUHHOT'O MajdTHHUKa OT MacCChl
rpy3a U XKECTKOCTHU NPY>KUHBI.

Pasnen 10. DiiekTpoMarauTHoe 1oJjie M 3JIeKTPOMATHUTHBIE BOJTHBI.

DJEeKTPOMarHuTHOE TOJe. DJIEKTPOMarHUTHBIE BOJHBL. CBONCTBA 3JEKTPOMArHUTHHIX BoyH. Ilkana
OJICKTPOMArdHUTHBIX BOJIH. WUcnoap3oBanue QJICKTPOMArdiuTHBIX BOJIH IJIA COTOBOH CBSI3H.

OnexTpoMarauTHas npupoaa ceera. CkopocTs cBeta. BoHOBEIE cBOICTBa CBETA.

Jemoncmpayuu.

1. CgoiicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBA CBETA.

Jlabopamopnsie pabomost u onvimol.

1. V3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOMIIBHOTO Telle(OHa.

Pa3nen 11. CBeToBbIe sIBJIEHHS.
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JlyueBas mognenp cBera. Mcrounukm cBerta. llpsMonnHelHOE paclpoCTpaHEHHE CBETAa. 3aTMEHUSA
Comama u JIyasl. Otpaxkenue cBeta. [mockoe 3epkano. 3aK0H OTPaKeHHS CBETA.

IIpenomnienne cBeta. 3akoH TpenomiieHUs cBeTa. [lolHOEe BHYTpEHHEe OTpak€HHE CBETa.
Hcnonp3oBaHue MOJHOTO BHYTPEHHETO OTPAaXKEHHSI B ONITUYECKUX CBETOBOAAX.

Jluaza. Xonx mydeit B muH3ze. OnTrdeckas cuctema ¢oroanmapaTa, MEKPOCKOTA U Teseckona. ['1a3 kak
OnTHYecKas cucteMa. bIu3opyKocTs U NaTbHO30PKOCTb.

Pasnoxenune 6enoro cBeta B ciektp. OnbiTel HetoToHa. CnoxkeHne crekTpalbHBIX HBETOB. Jlucnepcus
CBeTa.

Hemoncmpavuu.

2. llpsimonuHeiHOE pacpoCTpaHeHUE CBETA.

OTpakeHue cBeTa.

[omyuenune n300paXkeHM B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3epKaJlaX.
IIpenomnenue csera.

OnTHueckuii CBETOBOA.

Xop mydeii B coOuparomeii TuH3e.

Xop Tydel B pacceuBarollei JIMH3E.

. Iomy4enune n3o0paskeHHIi C MOMOILBIO JINH3.

10 [Mpunnun geticteus ¢oroarmnapaTa, MUKPOCKOTIA U TEIECKOTIA.

11.Mogpensb riasa.

12.Pa3noxeHue OeJIOro CBEeTa B CIIEKTP.

13.ITonyyeHue 6eIIOTO CBETA NPU CIIOKEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie padomout u onvimot.

1. WccrnenoBanue 3aBUCUMOCTH yTIIa OTPAYKEHHSI CBETOBOTO JIy4a OT yTia MMajeHHs.

2. V3ydeHue xapaKTEpUCTHK U300paKEHUS MpeIMeTa B IJIOCKOM 3epKalle.

3. HccnenoBanme 3aBHCHMOCTH yIJla TPEIIOMIICHHS CBETOBOTO JIyda OT YIJia MajgeHHs Ha TPaHHIS
«BO3ITyX—CTEKIIO».

4. Tlony4eHnue n300pa>keHUI C MOMOIIBIO COOUPAIOLICH JINH3BI.

5. Onpenenenne GpoOKyCHOTO PaCCTOSHHUS U ONTUYECKON CHITBI COOMPAIOIICH JTMH3HI.

6. OMBITHI IO PA3TIOKEHHUIO OEIOTO CBETA B CIIEKTP.

7. OmBITHI IO BOCTIPUSITUIO 1IBETA MPEIMETOB MPH UX HAOIIOJICHHN Yepe3 [BETOBBIE PIIBTPHI

Paznea 12. KBanToBble ABJICHUA.

Omnswitel Pesepdopaa u mnanerapras Mojenb atoma. Mosens atoma bopa. Mcnyckanue u mormomieHue
cBera aToMoM. KBaHTbl. JIMHEHUaThIE CIEKTPHI.

PannoaktuBHOCTB. Alb(a-, OeTa- U ramma-uszinydeHus. CTpoeHue aTOMHOTO siiapa. HykinoHHas Mozaens
aToMHOTO snpa. M3otomel. PagnoaktuBHbIe ipeBpamenus. [lepros momypacnamga aTOMHBIX siep.

SnepHble peakiun. 3aKOHBI COXpPaHEHHS 3apsSOBOTO M MAacCOBOTO YHCEN. JHEPTUsl CBS3U aTOMHBIX
simep. CBsI3b MacChl ¥ SHEPTUU. Peakmuu cunTtesa u aenenus saep. Mcrounuku sneprun ComHIA U 3BE3 .

SnepHast sHepreTuka. /[elicTBrs paAOaKTUBHBIX U3JIyUYEHUN Ha )KMBBIE OPraHU3MBI.

Jemoncmpayuu.

1. CrexTpsl U3Iy4eHHS U TOTJIOMEHUS.

CrieKTphI pa3IMYHbBIX T'a30B.

Criexktp Bogoposa.

HaGmonenune Tpexos B kamepe Buibcona.

PaboTa cuérurka HOHM3UPYIONIUX H3TYyYCHUH.

. Permcrpanyst nzmydeHus IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.

ﬂaﬂopamopnbte pabomut u onvimul.

1. HaOmionenne CIUTOIIHBIX M TUHEHYATHIX CIIEKTPOB M3TYUECHHUS.

2. HccnenoaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI TI0 TOPMO3HOMY IyTH (110 (hoTorpadusim).

3. H3mepenue pagroakTHBHOTO (OHA.

IloBTOpUTENEHO-0000IIAIOIIN I MOAY/Ib.

IToBTOpHUTENHEHO--0000IIAOIIMIT  MOMYJh TNpEAHA3HAYCH I CHUCTeMaTH3allud W 0000ImeHus
MPEIMETHOTO COJIEPKAaHUS M ONbITa JESITENbHOCTH, IPUOOPETEHHOIO MPH M3YyYEHHH BCEro Kypca (QH3HKH, a
TaKXe IJIs1 MOArOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY SK3aMEHY MO (QH3MKe AJS ydalluxcs, BHIOpaBIIMX
3TOT Y4eOHBIH MpeaIMeT.

[Ipu u3ydeHun TaHHOTO MOIYJIS PEATU3YIOTCS M CUCTEMAaTHU3MPYIOTCS BHBI JESTETFHOCTH, HA OCHOBE
KOTOPBIX 0OecreyrBaeTcsi AOCTIKEHHWE NPEAMETHBIX M METalpeIMETHBIX IUIAHHUPYEMBIX pe3yJbTaToB
o0y4eHusi, HOpMHUpPYeTCs €CTECTBEHHOHAyYHasi I'PaMOTHOCTB: OCBOCHHE HAYYHBIX METOJIOB HCCIIEJIOBAHUS
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SIBIICHUH TIPUPOIb U TEXHUKU, OBIIAJCHUE YMEHUSIMU OOBACHATH PU3NUCCKUE SBICHUS, IPUMCHSISI IIOTYYCHHBIC
3HaHUS, peIIaTh 3aJa41, B TOM YHCIIe KaYeCTBEHHbIE U IKCIIEpUMEHTAIILHBIE.

IIpuHuUnIUanbHO NEATEIPHOCTHBIM XapaKTep MaHHOrO pasleia peaju3yeTcss 3a CYET TOro, 4YTO
y4aIuecs BBIMOIHAIOT 3aJaHus, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE IIOJNIyY€HHBIX 3HAHUH pAacro3HaBaTh M HAYYHO OOBSCHATH (M3WYECKHE SBICHHAA B
OKpY’Karollel IPUPOIE U MOBCEAHEBHOU KU3HH;

UCIIOJb30BaTh HAYYHBIE METOJII UCCICAOBAaHUS (DU3MUYSCKUX SIBICHUIM, B TOM YHUCIC ISl TPOBEPKHU
TUIOTE3 U MOYICHUS TEOPETUIECKUX BHIBOJIOB;

OOBSACHATH HAyYHBIE OCHOBHI HAaMOOJIee BaXKHBIX MOCTHKEHHHA COBPEMEHHBIX TEXHOJIOTHH, HAIpHMED,
MPAKTUYECKOTO WCIOJIB30BAHUS PA3IMYHBIX HCTOYHUKOB JHEPIrMM Ha OCHOBE 3aKOHA MpEBpalleHUs U
COXpaHEHUS BCEX U3BECTHBIX BUIOB YHEPTHUHU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

Wzyuenne Qu3nku Ha YpPOBHE OCHOBHOTO OOLIero oOpa30BaHUSl HaNpaBIeHO Ha JOCTIDKCHHE
JMYHOCTHBIX, METAPEIMETHBIX U PEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

B pesynprare m3ydenus (M3WKH Ha ypOBHE OCHOBHOT'O OOIIEro OOpa3oBaHUS y ydamllerocs OyayT
c(hOpMHUPOBaHbI CIIEIYIOLINE TUIHOCTHBIE PE3yIbTAThl B YACTH:

1) naTpHOTHYeCKOT0 BOCIMTAHUS:

® [IPOSIBIICHHE WHTEpeca K NICTOPUHU F COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hPM3NIECKON HAYKH;

® IICHHOCTHOE OTHOIIEHHE K JOCTIKEHUSIM POCCUMCKUX YUEHbIX--(DU3HUKOB,;

2) rpakIaHCKOI0 M AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B OOCYXIEHHH OOILIECTBEHHO 3HAYMMBIX U ITUYECKUX IPoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHNEM JOCTHKCHUN (U3HKHY;

® 0CO3HaHHE BaXXHOCTH MOPAIbHO--3THYECKUX MPUHLIUIIOB B IEATENBHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCITMTAHUS

® BOCIPHUATHE ICTETHUYECKUX KauecTB (PU3MYECKO HayKu: e€ rapMOHHUYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTI'O MIO3HAHMS:

® O0CO3HaHWE LEHHOCTH (PU3MYECKOH HAYKM KaK MOIIHOTO HMHCTPYMEHTa TO3HAHHS MHpPA, OCHOBBI
Pa3BUTUS TEXHOJIOTUH, BAXKHEHUIIEH COCTABIIAIOIIEH KYJIbTYpHI;

® pa3BUTHE HayYyHO! JTI0003HATENILHOCTH, MHTEpECA K UCCIIEOBATENbCKON AEATENbHOCTH;

5) popMupoBanus KyJbTYPhI 310POBbSI M SMOIMOHAJIBLHOI0 0J1aronoIyYns:

e OCO3HAaHME LIEHHOCTH Oe30macHOro oOpa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTH MpaBui O€30MacHOro MOBEACHHUS Ha TPAHCHOPTE, Ha J0pOrax, C SJIEKTPHYECKHM U TEIUIOBBIM
000pYZOBaHHEM B IOMAIIHUX YCIOBHSIX;

e CcQOpMHUPOBAaHHOCTH HaBBIKa pedIeKcu, TPU3HAHNE CBOETO TpaBa Ha OIIMOKY U TaKOT'o JKe MpaBa y
JPYTOTo 4eJI0BeKa;

6) TPY10BOI'0 BOCIIMTAHMSA:

e AaKTHBHOE y4yacTHE B PELICHHM MPaKTHYECKHX 3agad (B paMKax CEeMbH, OOpa30BaTEIbHOU
OpraHu3alyyu, TopoJa, Kpasi) TEXHOJIOTMYECKOW U COLMAIbHOW HANpaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U
(u3NUecKuX 3HAHH;

® HHTEPEC K MPaKTHYECKOMY H3YUCHUIO MPO(ECcCHid, CBA3aHHBIX ¢ PU3UKOH;

7) 3K0TOTM4eCKOTr0 BOCTIMTAHUS:

e OpHEHTauus Ha NMpUMEHEHHE (U3MYECKMX 3HAHMM Ul PELICHHUs 3a7ad B 00JacTH OKpYXKarollen
Cpeabl, IUIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH Il OKPYKAIOIIEH Cpepl;

® 0CO3HaHHWE MIOOAITEHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIeM U IMyTeH UX PelICHHS;

8) aganTanmMmM K N3MeHSIOMIMMCS YCIOBHSM CONMAJLHON U MPUPOIHON cpebl:

® TOTPeOHOCTh BO B3aMMOJICHCTBUM TPH BBITOJHEHWU HCCIICIOBAHUN M TPOEKTOB (DHU3NYECKOM
HaIrpaBJICHHOCTHU, OTKPBITOCTE OIIBITY U 3HAHUAM JAPYTUX;

® TIOBBILICHHE YPOBHS CBOCH KOMIICTEHTHOCTH Y€pe3 MPAKTUYECKYIO JeSITeIbHOCTS;

e 10TpeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4Hucie (QOPMYJIUPOBATh HAEH, MOHATHS,
TUIIOTE3bI 0 pr3ndIeckux 00BEKTaX U SIBICHUSIX;

e 0CO3HaHHUE JePHUUNUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

® IUIAHUPOBAHHE CBOETO Pa3BUTHA B IPUOOPETEHNHU HOBBIX (PM3NUECKUX 3HAHMU;

® CTpeMJICHHE aHAIM3MPOBaTh M BBIIBISATH B3aUMOCBS3U NPHUPOJBI, OOLIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUH;

® OIICHKA CBOMX JEHCTBHHA C y4ETOM BIMSHHUS Ha OKPYXKAIOMIYIO CPEAy, BO3MOXKHBIX TJIOOAIBHBIX
IOCJIEICTBHUM.

METAIIPE/IMETHBIE PE3YJIBTATDI

B pesynbTate OCBOEHHUS IMpOrpaMMbl 10 (JU3MKE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Y
yJamerocss OyayT copMUpOBaHB MeTampeaMeTHbIE Pe3yJbTaThl, BKJIIOYAIONINE ITO3HABATEIILHEBIC
YHUBEpCAIbHBIE YYeOHBbIC JEWCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIE YUeOHBIC JCWCTBUS, PETYJISITUBHEIC
YHHUBEpCaIbHbIE YIeOHbIC TEHCTBUSI.

Ilo3naBaTe/ibHbIE YHHBeEpPcAJIbHbIE YUeOHbIe TeiicTBUS

ba3oBrIe JJornyeckne gecTBUA:

® BEISBIIATH U XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKA OOBEKTOB (SIBJICHHIA);



e YCTaHaBJIMBATh CYILECTBEHHBIN MPHU3HAK KiIacCU(UKAIIMN, OCHOBAHHMS AJIs1 0000IIEHUS U CPaBHEHNS;

® BBIBISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAeMbIX (akTax, JaHHBIX U HAOIIOACHUSX,
OTHOCSIINXCA K (PU3NUECKUM SIBICHUSIM;

® BBIBATH IPUYMHHO--CIEACTBEHHBIC CBSI3M NPH M3Yy4YeHHHM (DU3NYECKUX SBICHUN M IPOLECCOB,
JieNaTh BBIBOIBI C MCIOJIb30BAHMEM JEAYKTHBHBIX M MHIYKTHBHBIX YMO3AK/IIOUEHUH, BBIABUIaTh TUIIOTE3BI O
B3aMMOCBSI3AX (PU3MYECKUX BEIMYMH;

® CaMOCTOSTENBHO BHIOMPATH CIIOCO0 pelieHus yaeOHoi gu3nyeckoil 3aaun (CpaBHEHUE HECKOIBKUX
BapHaHTOB peLICHUs, BEIOOP HarboJee MOAXOISMIIETO ¢ YYETOM CaMOCTOSATENFHO BBIICTICHHBIX KDUTEPHEB).

ba3zoBble ucciienoBare/ibcKue AeiCTBHA:

® JICIIOJIb30BATh BOIIPOCHI KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT ITO3HAHUS;

® I[POBOAWUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAaHY OIIBIT, HECIOXHBIH (U3NYECKUi
9KCIEPUMEHT, HEOOIbIIOE UCCIIeI0BaHNE (PU3UIECKOTO SBICHUS;

® OLEHMBATH HA MPUMEHUMOCTb M JOCTOBEPHOCTh HHPOPMAIMIO, TIOTYUYECHHYIO B X0/ MCCIIeIOBAHMS
WM SKCTIEPUMEHTA,;

® CaMOCTOSTENbHO (QOPMYIHpPOBaTh OOOOINEHHA X BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO
HaOJIOIEHNs], OIIBITA, HCCIIEIOBAHNS;

e [IPOTHO3MPOBATh BO3MOXKHOE JajlbHEHIIEe pa3BUTHE (PU3MUECKUX IPOLIECCOB, & TAKXKE BBIIBUIaTh
MPEAIONIOKEHHUSI 00 UX PA3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

PaGora ¢ undgopmanueii:

® TPUMCHATH Pa3IMYHbIC METObI, MHCTPYMEHTBI M 3alPOCHI TIPU MOUCKE U 0TOOpe MH(POPMAIH HITH
JAHHBIX ¢ YYETOM MPESIOKEHHOM yueOHOW (PU3NUECKON 3a1auH;

® aHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIMIO Pa3IUYHbIX BUAOB U (HOpPM
MIPEICTaBIICHUS;

® CaMOCTOSITEIBHO BHIOMPATh ONTUMAIBHYIO (OpMY MpeACTaBICHUS HHOOPMAIMK U WILTFOCTPHPOBATH
pelaeMble 3a7aql HECIIOKHBIMHA CXEMaMH, IHarpaMMaMu, HHOH rpaKoi U UX KOMOMHAITUSIMH.

KommyHnkaTuBHbIE yHUBEpPCAJIbHBIE YUeOHbIE AeiiCTBUA:

e B Xx0z1e 00CYyXIIeHUs y4eOHOTO MaTeprana, pe3ylbTaToB TaOOPATOPHBIX paboT M MPOEKTOB 337aBaTh
BONPOCHl MO CYWIECTBY OOCYXIAaeMOH TeMbl W BBICKAa3blBaTh WJEH, HAllCJICHHBIC HA peEIlEHHE 3a4add U
noJAepkaHue O6JIaroxenaTeIbHOCTH OOILCHHUS;

® COMNOCTaBIISITh CBOM CYXJIEHHS C CYXICHHSIMH JPYyruX Y4YacTHHUKOB JHajiora, OOHapyKWBaTh
pa3In4Ke U CXOJCTBO MO3ULIMIA;

® BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

e QyONMYHO NPEACTABIATH PEe3yJbTaThl BBINOJHEHHOTO (DU3WYECKOro OmbITa (IKCIEPUMEHTA,
HCCIIEI0OBAHUS, IPOEKTA);

® [IOHMMaTh M HMCIIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJbHON pabOTHl IPH PEIICHUH
KOHKPETHOH (pu3nyeckoii npodiemsr;

e [PUHHMMATh I[IETH COBMECTHOH J€ATENbHOCTH, OPTaHMU30BBIBATH JAEWCTBUSA MO €€ JIOCTHKEHHIO:
pachpeensTh poiii, 00CYKAaTh MPOIIECCH U Pe3yIbTaThl COBMECTHON pabOTHI, 00001IaTh MHEHHST HECKOIBKHX
JTIOZICH;

® BBINOJHITH CBOIO YacTh paboThl, JOCTHrasi KAYECTBEHHOTO pe3yjbTaTa 10 CBOEMY HAIPABICHUIO U
KOOPAWHHUPYS CBOU JEHCTBHUS C APYTUMH WICHAMH KOMaH]IbI;

® OIICHMBAaTh Ka4yeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHSM, CAMOCTOSATEIHLHO
c(OpPMYJIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.

PeryasiTuBHbIe yHUBepCcATbHBIE YUeOHbIE AeiicTBUSA

Camoopranusaums:

® BBISBISTH MPOOJIEMBI B )KU3HEHHBIX U yYEOHBIX CUTyalusX, TPEOYIOUIMX AJIsl peLIeHUsT PU3MYECKUX
3HAHWI;

® OpHEHTHPOBATHCS B PAa3NMUHBIX MOJXOJaX NPUHITHS peIleHUH (MHIUBHIYAILHOE, TNPHHSATHE
pelIeHus B TPyIIe, MPUHITHE PELICHHUHA TPYTIoii);

® CaMOCTOSITENBHO COCTaBJISATH AITOPUTM peuIeHus] GU3NUECKOW 3aJaud WIN IUIaHa MCCIEIOBAaHUA C
y4€TOM HMMEIOLIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh HpeAiaracMble BapHaHThI
pelIeHni;

e JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBI HHTEJIJIEKT:

e aBaTh J€KBATHYIO OIIEHKY CUTYAIlMH U MpeiaraTh IUIaH e€ N3MEHEeHNUS;



® OOBSACHATH NPUYHMHBI JOCTIKEHUS (HEIOCTH)KCHHUS) PE3yNbTAaTOB JEATEIBHOCTH, JaBaTh OIEHKY
nproOpeTEHHOMY OIBITY;

® BHOCHTb KOPPEKTHBBI B JIEATEIILHOCTD (B TOM YHCIIE B XOJI BBITIOTHEHUS (PU3UUECKOTO UCCIIEOBAHUS
WIN TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, HM3MEHHBIIUXCS CHUTYyallld, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3yNbTaTa €N U YCIOBUM;

e CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa HIM JUCKYCCHHM Ha HAy4YHYIO TEMy,
MIOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYTOro;

e [pH3HABAaTh CBOE MPaBO HAa OIMMOKY IpH pemieHny (HHU3MYecKUX 3ajJad WIM B YTBEPXKACHUAX Ha
Hay4YHBIE TEMBI M TAKOE YK€ TIPaBO JIPYyToro.

NPEAMETHBIE PE3YJIbTATDI

K xoHmy oOydeHust B 7 kJjacce IpeAMETHbIE Pe3yJabTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPa)kaTh
c(OPMHUPOBAHHOCTD y yUaLIUXCSl YMEHUH:

® JICMOJIB30BATh MOHATHUS: (PU3NYECKHE U XUMHUYECKHE SBJICHUS, HAOIIOIEHNE, SKCIIEPUMEHT, MOJENb,
TUIIOTE3a, €AWHUIB (U3UUECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHHUS BemlecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIXKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, IPAMOJIMHEHHOE),
TPaeKTOPHs, PABHOACHUCTBYIOIIAs CHiia, AeopManus (yupyras, mIacTHdecKas), HeBECOMOCTb, COOOIAOITHECS
COCY/BI;

e paznuuarh sABJICHHUS (IU(dy3usd, TEIUIOBOS IBUKCHHE YACTHI] BEIIECTBA, PABHOMEPHOE JBUKCHUE,
HEPAaBHOMEPHOE JIBH)KECHUE, UHEPLUS, B3aUMOJEHCTBHE TEJl, PABHOBECUE TBEPABIX TN C 3aKPEIUIEHHONW OCBIO
BpalleHHUs, Nlepeada AaBICHUs TBEPABIMH TEIaMU, )KUAKOCTSIMH U ra3aMH, aTMOC(EepHOe IaBJIeHHE, IIJ1aBaHue
TeJ, TPEBPAILICHUSI MEXaHHYECKONW 3HEPrHH) MO ONMHMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEeMOHCTPHPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

® pAacHo3HaBaTh NMPOSBICHUE M3YUYCHHBIX (PU3MUECKUX SBJICHUI B OKPY’)KAIOIIEM MHpE, B TOM YHCIE
¢usnueckue SBICHUS B NPHUPOJE: MPHUMEPHl ABIKCHHS C PA3NUYHBIMUA CKOPOCTSIMU B JKMBOW M HEXHBOU
IpUpoAe, NeHCTBUE CHIBI TPEHHS B NPUPOAE M TEXHHUKE, BIUSHHE aTMOC(HEpPHOrO MaBJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHUE PHIO, phIYard B TEJIC YCIIOBEKA, IIPHU 3TOM MEPEBOAMTH MPAKTUUCCKYIO 3a/1a4y B yYEOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKN) (PU3NUECKUX SIBICHUH;

e OIUCHIBaTh M3YUYCHHBIC CBOICTBA Tel M (PU3NYECKUE SIBICHUS, UCIONB3Ys (U3NUECKUE BEITMYHHBI
(macca, 00BEM, IUIOTHOCTH BELIECTBA, BpPEeMs, IyTb, CKOPOCTb, CPEIOHSSI CKOPOCTb, CHJIa YNPYTrOCTH, CHIa
TSOKECTH, BeC Tella, CWila TpeHWs, AaBleHue (TBEPJAOTO TeNa, >KUJIKOCTH, Ta3a), BHITAIKHBAIONIAS CHIIA,
MEXaHW4YecKasi paboTa, MOIIHOCTb, ILICUO CUJIbI, MOMEHT CHJIbL, KO3(D(HIMEHT TMOJIE3HOr0 JeHCTBHS
MEXaHU3MOB, KHHETHYECKasi U NMOTEHLIUAIbHAs 3HEPrHs), IPH OMUCAHWUHU NPABUIBHO TPAKTOBATH (PU3UUECKUI
CMBICII UCHOJB3YEMbIX BEJIMYUH, UX OOO3HAYEHHUS M €AMHHUIBI (QU3NUYECKUX BEIMYMH, HAXOAUTH (HOPMYIIBL,
CBSI3bIBAIONINE JAaHHYI0 (DU3MYECKYI0 BEIUYMHY C JIPYTMMH BEIHMYMHAMH, CTPOUTH TpadUKd H3Y4EHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEITHYUH;

® XapaKTepHU30BaTh CBOWCTBA Tell, (pU3NUEeCKHe SIBICHHUS U MPOLECCHI, UCTIONB3Ys MPAaBUIA CIIOKCHHS
cun (BHONMb OOHOM mpsAMON), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO PaBHOBECHS pblUara
(6moka), «30J70TO€ TMPaBHIIO» MEXAHWKH, 3aKOH COXPAHEHHWS MEXaHWYEeCKOW JSHEpruH, NMpH 3TOM [aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alUCHIBATH €0 MAaTEMAaTUUECKOE BBIPAKEHHE;

e O0BACHATH (PU3MUECKHUE SIBICHUS, IIPOLIECCHl U CBOIMCTBA TEJI, B TOM YHMCIIE U B KOHTEKCTE CUTYaLMH
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BIABISTH NIPUUYNHHO--CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3
1-2 noruveckux mIaroB ¢ OMOPOi Ha 1—2 W3yYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHHN, (PU3NUECKUX 3aKOHA WITH
3aKOHOMEPHOCTH;

e pemath pacu€THbIE 3afayd B 1—2 AEWCTBHS, HUCMONB3YS 3aKOHBI M (POPMYJBI, CBS3BIBAIOIIUE
¢u3nuecKkue BEIMYMHBI: HA OCHOBE aHAlM3a YCIOBMS 3aJayd 3allUChIBaTh KPAaTKOE YCJOBUE, MOJACTABIATH
¢u3nueckue BeTUIruHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIIPABOYHBIE JaHHBIE, HEOOXOAUMBIE IS
peumcHuA 3aaa4, OUCHUBATh PCATTUCTUYHOCTD HOHy‘IeHHOfI (1)PI3I/I‘IGCKOI>'I BCIIMYHHBI,

® pacro3HaBaTb HpO6_HeMBI, KOTOPBIC MOKHO PEIIUTH IIPHU IMTOMOIITN q)HSPI‘IeCKI/IX MCTOAO0B, B OITMCAHHUH
WCCIIEIOBAHNSA BBIJIENATH TPOBEPAEMOE MPEAINoNoKeHHe (TUIOTe3y), pa3NudaTb W HHTEPIPETHPOBATH
MOJTYYEeHHBIN pe3yIbTaT, HAXOANUTH OIIMOKH B XOJI€ ONBITA, AEaTh BHIBOJBI IO €TO PE3yJIbTaTaM;

® TIPOBOJUTH OIBITHI IO HAONIOACHUIO (UIUUECKUX SBICHUN WM (PH3MUYECKHX CBOWCTB TEI:
(dbopMynupoBaTh TPOBEpsieMbIe TMPEIIONIOKEHHs, cOOUPATh YCTAHOBKY W3 MPEIJIONKESHHOTO 00OpYyI0BaHUS,
3aMyChIBaTh X0 ONBITA M (POPMYIHPOBATH BHIBOJBL;



® BBINOJHSTH NPSMbIEC H3MEPEHUS PACCTOSIHUS, BpEMEHH, Macchl Tesa, 00bEMa, CHIIBI U TEMIIEPATYPHI C
WCTIONb30BaHUEM aHAIOTOBBIX M LU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YUETOM 3aJaHHOM
a0COJTIOTHOM TIOTPEITHOCTH U3MEPCHHIA;

® TPOBOAWUTH HCCIENOBaHME 3aBUCUMOCTH OJHOW (HU3MYECKOW BEJIWYMHBI OT JAPYroH C
WCTIONB30BaHUEM MPSMBIX HM3MEPEHUH (3aBUCHMOCTH IyTH PaBHOMEPHO JABIXKYIICTOCS Tela OT BpPEMEHH
IBIDKEHHUS Tela, CHIIBI TPEHUS CKOJBKEHHUS OT Beca Tejlla, KauecTBa OOpaOOTKH IOBEPXHOCTEH Ten H
HE3aBUCHMOCTH CHJIbI TPEHHSI OT IUIOLIAIU CONPUKOCHOBEHMS TEJl, CWIIbl YNIPYTOCTH OT YAJIMHEHUS IIPY>KUHBI,
BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOrpy>XKEHHOM YacTH TeJIa U OT IUNIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeNa, OT TIYOHWHBI, HA KOTOPYIO MOTPYXKEHO TeNo, YCIOBHU IJIaBaHUS TEN, YCIOBHH paBHOBECHS
pbIdara u OJIOKOB), y4acTBOBAThH B INIAHUPOBAHUHN YIEOHOTO UCCIIEIOBAHUS, COOUPATh YCTAHOBKY U BBIIIOJIHATD
U3MEPEHUs, Ceys IPeAIOKESHHOMY IIJIaHy, (PUKCUPOBAThH PE3YJIBTAThI IOJIyYCHHON 3aBUCUMOCTH (PU3NIECKUX
BEJIMYMH B BHJIE TIPEIIOKEHHBIX TaONUI ¥ TPaUKOB, IENIaTh BEIBOABI 110 pe3yIbTaTaM MUCCIIeI0BaHNUS;

® TPOBOAWUTH KOCBEHHBIE HU3MEpEeHHs (PU3NYECKHX BEIMYMH (IUIOTHOCTH BEHIECTBA JKUAKOCTH H
TBEPAOrO TeNa, CHJIa TPEHHsI CKOJLKEHHS, NAaBICHHE BO3yXd, BBITAJIKUBAMOLIAs CHJa, JEHCTBYIOIIAsS Ha
HNOTPY’KEHHOE B KMIKOCTh TeNo, KO3()(UIUEHT MOJIe3HOro MAEHCTBHS MNPOCTBIX MEXAaHU3MOB), CIIEHYs
NPEUIOKEHHON WHCTPYKIMH: TPH BBIOJIHEHHMH HW3MEPEHHH COOMpATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISITh 3HAUEHUE NCKOMOW BETUYHMHBL;

e coONromaTh MpaBHiIa TEXHUKH 0€30MaCHOCTH MPpH padoTe ¢ JIabopaTopHBIM 000PYAOBaHUEM;

e YyKa3pBaTb NPUHLMIIBI ACHCTBHS NPUOOPOB M TEXHHUUYECKUX YCTPOWCTB: BECBHI, TEPMOMETP,
JUHAMOMETpP, COOOLIAIoIINecs COCyAbl, OapoMeTp, pbluar, MOABM)KHBIM M HEMOABIXHBIM OJIOK, HAKJIOHHAS
IUIOCKOCTb;

® XapaKTepHU30BaTh NPUHIIMITB ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHHYECKUX YCTPOHCTB C OMOPOM
Ha MX OMHUCaHUs (B TOM YHCIIE: MOJIINIHHUKH, YCTPOWCTBO BOJIOMPOBOJIA, THAPABIMUECKHHA MPEcc, MaHOMETP,
BBICOTOMED, IOPIIHEBOW HAcOC, apeoMeTp), HCHOJb3ysS 3HAHHUA O CBOMCTBaX (IM3NYECKUX SABICHUH H
Heo0X0Mble PU3NIeCKHe 3aKOHBI M 3aKOHOMEPHOCTH;

® TPUBOAUTH NPUMEPHl (HAXOIUTh WHPOPMAIMIO O MPHMEpax) MNPAKTHUYECKOTO HCIIOIb30BAHUS
($u3nUecKnX 3HaHUH B MOBCETHEBHOM JKU3HU 7Sl oOecneueHus 0e30MacHOCTH Mpu 00palieHnu ¢ TpudbopamMu u
TEXHUYECKUMH YCTPONCTBAMH, COXPAHCHHUS 3A0POBBSI U COOJIOACHUS HOPM 3KOJOTUYECKOTO TMOBEJCHUS B
OKpY’KaroLlel cpene;

® OCYyHIECTBISATh OTOOp HCTOYHMKOB WHpOpManmuu B MHTepHeTe B COOTBETCTBUM C 3aJaHHBIM
MOKUCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH M MyTEM CpaBHEHHS Pa3IMYHBIX UCTOYHUKOB BBIJCISATD
WHPOPMAILTUIO, KOTOpast SBJISIETCS MPOTUBOPEUYNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;

® JICIIOJIB30BATh NP BBHIOJIHEHUH yUeOHBIX 3a/laHUH HAy4YHO--TIOMYJIPHYIO IUTEpaTypy HU3n4ecKoro
COJiep)KaHusl, CIIPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BianeTb NpuéMaMy KOHCHEKTHPOBAHMS
TeKCTa, NpeoOpa3zoBaHus HH(GOPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIE KpaTKHE NMUCHMEHHBIE U YCTHBIE COOOINEHHS Ha OCHOBE 2—3 HMCTOYHHKOB
nHpOpMauK (U3MIECKOTO COACPKAHMS, B TOM YUCIE MyOJMYHO JieNaTh KpaTkue COOOIIEHHUsI O pe3ylbTarax
MIPOEKTOB MJIM YUEOHBIX HUCCIEAOBaHMUHN, IIPU 3TOM I'PAMOTHO HCIOJIBb30BaTh W3yUYCHHBIH NOHATHHHBIN armapaT
Kypca (HU3HUKH, CONPOBOXKIATh BEICTYIUICHHE ITPE3CHTALIUECH;

® TIpU BHINOJHEHWW Y4YeOHBIX MPOEKTOB W HWCCIEAOBAHWI pacnpenessiTh 0OS3aHHOCTH B TPYIE B
COOTBETCTBHH C MOCTaBJICHHBIMU 33J]a4aMH, CIIEJIUTh 32 BBITIOJIHEHHEM IUTaHa JCHCTBUH, aleKBaTHO OLIEHMBATH
COOCTBEHHBIN BKJIAJ B JEATENBHOCTh TPYIIBI, BHICTPAUBAaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE, yUUTHIBAS
MHEHHE OKPYKAfOLINX.

e K xonmy oOyueHus B 8 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTD y yUaIIUXCSl YMEHUH:

® JCIIOJIb30BATh TMOHSTHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB M MOJIEKYJ,
arperatHble COCTOSIHHS BELIECTBA, KPUCTALTHYECKHE U aMOp(HBIE TeNa, HACHIIIEHHBI U HEHACKIIICHHBIN map,
BJIaKHOCTh BO3[yXa, TEMIIEPATypa, BHYTPEHH:SI SHEPTHsl, TETNIOBOI IBUTATEIb, 3JIEMEHTAPHBIN 3JIEKTPUUECKHUMA
3apsil, 3JIEKTPUUECKOE T0JIE, TPOBOJHUKH U TUIJICKTPUKH, MOCTOSHHBIN 3JEKTPUYECKHHA TOK, MArHUTHOE TIOJIE;

e pasnuuath sBICHHs (TEIUIOBOE PACHIMPEHHE M CKaThe, TeIuiolepeliada, TEeIUIOBOE pPaBHOBECHE,
CMauyMBaHWe, KaNWUIAPHBIC SIBICHUS, HCTIApeHNe, KOHJICHCAIUs, TUIAaBJICHHE, KpUCTAILTH3alHs (OTBEpICBaHNUE),
KWIIEHHE, Teruionepeaaya (TeIIoNpOBOAHOCTb, KOHBEKIMS, U3IyUYEHHUE), ANEKTPU3aLUs Tell, B3aUMOJICHCTBHE
3apsioB, JEHCTBUS 3JIEKTPHYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOACHCTBHE MAarHHUTOB, IEHCTBHUE
MarHUTHOTO TIOJISI Ha MPOBOJHHMK C TOKOM, 3JEKTPOMArHUTHAs WHAYKIMS) MO ONMCAHUIO UX XapaKTEPHBIX
CBOWCTB U Ha OCHOBE OIIBITOB, JIGMOHCTPUPYIOIINX JaHHOE PU3NUECKOE SIBIICHUE;

® DpAacHo3HaBaTh NMPOSBICHUE M3YUYECHHBIX (U3MUECKUX SBICHUH B OKPY)KAIOIIEM MHpE, B TOM YHCIE
¢u3nueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M KalMJUIIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI



B mpupoje, m3nydenne ConHIa, 3aMep3aHre BOAOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs,
CHEra, JIEKTPHUYECKUE SBICHHUSA B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE TOJIe 3eMIIH,
Ipeiid MOMoCOB, POJIb MAarHUTHOTO TOJSA Ui KU3HM Ha 3eMile, MOJSPHOE CHUsIHHE, MPH 3TOM MEPEBOIUTH
MPaKTUYECKYIO 3a7auy B y4eOHYIO, BELICISTH CYIIECTBEHHBIE CBOMNCTBA (MIPU3HAKK) (PU3HYECKUX SBIICHUN;

e OIMCHIBAaTh M3YUYCHHBIE CBOICTBA Tel M (PU3NUECKUE SBICHUS, UCIOJNB3YsI (HU3NUECKUE BEITMUHHBI
(Temneparypa, BHYTPEHHSA JHEPIus, KOJMYECTBO TEIIOTHI, YAENbHAs TEIUIOEMKOCTh BEILECTBA, yIeNbHas
TEIUIOTa IUIABJICHUS, YAEIbHAs TEIUIOTa [apooOpa3oBaHMs, yHeNbHAas TEIUIOTa CrOpaHusl TOIUIMBA,
KO3 PHULMEHT TONE3HOTO ASHCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENbHAS BIAKHOCTH BO3AYXa, 3JCKTPHUUECKHUMA
3apsf, CHja TOKa, JJIEKTPHYECKOE HAIpPSUKEHUE, CONMPOTHBIEHHE IPOBOJHMKA, YAEIBHOE CONPOTUBIICHHE
BEIIECTBa, PaboTa U MOIIHOCTh 3JIEKTPHUYECKOr0 TOKA), IPU ONHCAHUM IIPABUIBHO TPAKTOBATH (HU3MUECKUI
CMBICIT HCTOJNB3YEMbIX BEIWYHH, OOO3HAYCHUS W €IWHHLB (PU3MYECKHX BEIWYMH, HAXOAWTH (OPMYIIHI,
CBSI3BIBAIOLINE JaHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTMMH BEJIUYWHAMHU, CTPOUTH TIpadUKHd H3Y4YEHHBIX
3aBUCUMOCTEN (PU3MUYECKUX BEIHYUH;

® XapaKTepHu30oBaTh CBOWCTBAa Tes, (U3MUECKHE SIBJICHUS M MPOLECCHl, HCIOIb3Ys OCHOBHBIC
MOJIOKEHUSI MOJICKYJIAPHO--KHHETUYECKOM TEOpUH CTPOCHHS BEILIECTBA, MPHUHLUII CYNEPIO3UIMU Nojel (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma Juis ydacTka nend, 3akoH [xoyns—Jlenna,
3aKOH COXPAHEHHUS SHEPruy, IpPH 3TOM J[aBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alUChIBaTh €r0
MaTEeMaTHYECKOE BBIPAKECHHUE;

e 00BACHATH (pU3HYECKHE TPOLECCHl M CBOWCTBA TN, B TOM YHCIE M B KOHTEKCTE CHUTYaIWi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BIABIATh NPUYUHHO-CIICICTBECHHBIC CBS3HM, CTPOUTH OOBSCHEHUE U3
1-2 mormveckux mIaroB ¢ OMOPOW Ha 1—2 WM3YYEeHHBIX CBOMCTBA (PM3NYECKHUX SBICHHHA, (PHU3NIECKUX 3aKOHOB
WJIU 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THbIE 3afayd B 2-3 JCWUCTBHS, HCIONB3YS 3aKOHBI M (DOPMYIBI, CBS3BIBAIOIIUC
¢u3nueckue BENMYMHBI: Ha OCHOBE aHajIM3a YCJIOBHS 3aJadd 3alHChIBaTh KPAaTKOE YCIOBHE, BBISBISTH
HE/IOCTAaTOK JaHHBIX JJISl PEUICHHUsS 3a/a4d, BBHIOMpATh 3aKOHBI M (OPMYIIBI, HEOOXOAUMBIC TS €€ pelIeHus,
MPOBOJUTH PACUETHI M CPABHUBATH MOTYUYEHHOE 3HaYCHUE (PU3MUECKOI BETMUUHbI C U3BECTHBIMU TAaHHBIMH;

® pacHo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPH HOMOLIM (PU3HMYECKUX METOAOB, UCIIOIb3YS
OMHCaHUE WCCIAEAOBaHUS, BBIJENATh IPOBEPSEMOE MPEANOOKEHHE, OIEHUBATh IPaBWJIBHOCTh IOPSIKA
MIPOBEJICHUSI UCCIEIOBaHUS, 1€TIaTh BHIBOJIBI;

® [POBOAWUTH OMNBITHI HO HAOMIOACHUIO (U3NYECKUX SBICHUH WIM (QU3MYECKHX CBOMCTB TeJ
(KanuJIspHBIE SBJICHUS, 3aBUCHMOCTh JaBJICHHUS BO3[yXa OT ero o0béMma, TeMIeparyphl, CKOPOCTH Ipouecca
OCTBIBaHHUSI U HAarpeBaHMs IPU M3IYYCHUH OT LBETAa M3JIydarollel (MOriomaromeii) NoBepXHOCTH, CKOPOCTh
WCMapeHusi BOABI OT TEMMepaTyphl JKUAKOCTH M IUIOMAAM €€ TMOBEPXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJICHCTBYE AIIEKTPUUECKUX 3aPsII0B, B3AUMOJIEHCTBHE ITOCTOSHHBIX MarHWTOB, BU3yalU3alus MarHUTHBIX
MOJIEH TIOCTOSIHHBIX MarHUTOB, JENCTBHSI MAHUTHOTO MOJISI HA IPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOWCTBA DJIEKTPOJIBUTATENS IOCTOSHHOTO TOKA): (pOpMyIMpOBaTH MpOBEpSEeMBbIE MPENTOI0KEHHUS, COONPaTh
YCTaHOBKY M3 IIPEUI0KEHHOTO 000y /I0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYITHPOBATEH BHIBOJIBL;

e BHIMNOJHATH MPSAMBbIE MU3MEPEHHUS TEMIIEPATypbl, OTHOCHTEIBHON BIAKHOCTU BO3JyXa, CHJBI TOKA,
HaNpsDKEHUSI C HCIOJIb30BAHMEM aHAJIOTOBBIX NPHOOPOB M JATYMKOB (PU3MYECKUX BEJIWYHMH, CPABHUBATDH
pe3yIbTaThl U3MEPEHUH C yUETOM 3aJaHHOHM aOCOMIOTHOM MOTPEIIHOCTH;

® [POBOJUTH HCCIICJIOBAHUE 3aBUCHUMOCTH OJHOHW ()M3MYECKOW BEJIUYHMHBI OT JPYyroil c
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHHUH (3aBHUCHMOCTH CONPOTHUBIEHHUS MPOBOJHUKA OT €ro JIJIHHBI, TUIOMAJH
MONIEPEYHOT0 CEYEHUSI U YNEIbHOTO COMPOTHBICHUS BEIIECTBA NPOBOAHMKA, CHIBI TOKA, WAYIIErO Yepes3
MPOBOJHHK, OT HAaNpsDKEHUS Ha TPOBOJHHUKE, HCCIENOBaHUE IIOCIEAOBATENIBHOTO M MapajlIeIbHOrO
COETMHEHUH TNPOBOAHMKOB): IJIAHUPOBATh MCCIEIOBaHME, COOMpAaTh YCTAaHOBKY W BBINOJHATH H3MEPEHUS,
clieflysl TPE/UIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTaThl IMOJYYCHHOW 3aBHCHMOCTH B BHJIE TaONWIl H
rpadMKoB, IeNaTh BEIBOJBI 110 Pe3yjIbTaTaM MUCCIIeIOBAHUS;

® TIPOBOJUTH KOCBEHHBIE H3MepeHHsl (u3ndecknX Benw4yuH (yAeibHas TEIUIOEMKOCTh BEIIeCTBa,
COTIPOTHBJICHHE TIPOBOJHIKA, PA0OTa M MOITHOCTH 3JIEKTPUIECKOTO TOKA): IIIAHUPOBATH U3MEPEHNUs, cOOMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAyYS MPEINI0KEHHOW WHCTPYKITUH, U BRIYUCIISATH 3HAUEHNE BEIUINHEI;

e Co0MI0AaTh NpaBUiia TEXHUKU 0€30MacHOCTH IpHu paboTe ¢ 1abopaTopHBIM 000pyI0OBaHUEM;

® XapaKTepHU30BaTh NPUHIMIIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOHCTB C ONOPOI
Ha MX omucaHus (B TOM YHCJIE: CHUCTEMa OTOIUICHUS JOMOB, TMIPOMETp, HapoBas TypOWHa, aMIepMerp,
BOJIETMETP, CYETYMK OJEKTPUUYECKOM OSHEPrHM, JJIEKTPOOCBETHTENbHBIE MPUOOPHI, HarpeBaTelbHbBIC
ANEKTPONPUOOPEl  (PUMEPHI), DIIEKTPHUUECKHE TPEJOXPAHUTENH, JJIEKTPOMArHUT, JJIEKTPOJBUTATENb
MOCTOSIHHOT'O TOKAa), MCHOJB3YSl 3HaHMA O CBOMCTBaxX (pu3MyecKux sIBICHUH M HEOOXOAMMBIE (U3UUECKHE
3aKOHOMEPHOCTH;



® DpAacrmo3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOMCTBA M HM3MEpHUTEIbHBIE NPHOOPHI MO CXEMaM H
CXEMaTUYHbIM PHUCYHKaM (KUIAKOCTHBIN TEPMOMETp, TEPMOC, ICUXPOMETP, THTPOMETD, ABUIaTENb BHYTPEHHETO
CTOpaHUsl, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI D3JIEKTPUYECKHX IeHeld C IOCIeAOBATEIBHBIM |
napaieabHbIM COEJUHEHUEM DIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHHSI DIIEMEHTOB AJIEKTPUIECKUX LETeH;

® TpPUBOAUTH NpUMEPHl (HAXOIUTh WHPOPMALHMIO O MpHUMEpax) NPaKTHYECKOTO HCIOIb30BaAHUS
(u3nUecKnX 3HaHUH B MOBCETHEBHOM JKM3HU AJIsl oOecneueHus 0e30MacHOCTH Mpu o0palieHnu ¢ npudbopamu u
TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/0POBBS M COONIOJNECHUS HOPM 3KOJIOTHYECKOTO TOBEICHUS B
OKpY’KarolLlel cpene;

® OCyHIECTBISATh NOWCK HH(pOpManUK (QHU3HUECKOro coaepkaHus B VHTepHeTe, Ha OCHOBE
WUMEIOIIUXCSl 3HAHUHW W MyTEM CpaBHEHHS IOIMOJHHUTENBbHBIX MCTOYHHKOB BBIIETATH WHPOPMALUIO, KOTOpas
SBJISIETCS POTHBOPEUMBOI MIIM MOXKET OBITH HEOCTOBEPHOIA;

® HCIOJIB30BATh ITPY BBHITIOIHEHUH YIEOHBIX 3aJaHNI HAy9HO--IIOMYJISIPHYIO JIUTEPaTypy PU3NIECKOro
COZIEpXKaHUs, CIIPAaBOYHBIE MaTepualibl, Pecypchl ceTh MHTepHeT, BiajgeTh NMpuéMaMH KOHCIIEKTHPOBAHUS
TeKCTa, NpeoOpazoBaHus HHGHOPMALIUK U3 OJHON 3HAKOBOHW CUCTEMBI B IPYTYIO;

e co3JgaBaTh COOCTBEHHBIE MHCBMEHHBIC M KpaTKUE yCTHBIE cOOOLIeHHus, 0000mmas nHPOPMALIUIO U3
HECKOJIbKMX HMCTOYHHKOB (PH3MYECKOTO COJEpXKaHWS, B TOM YHWCIE MyOIMYHO MPENCTABIATH PE3YJIbTaThl
NPOEKTHON WM WCCIIEA0BATENBCKOM JAEATENbHOCTH, IPU O3TOM TPAMOTHO HCIIONB30BaTh H3YUCHHBIN
MOHSATHHHBIN anmnapar Kypca (U3UKH, COITPOBOKAAThH BBICTYIJICHUE MPE3CHTAINECH;

® TIpU BBHIMOJHEHUH YUYEOHBIX MPOCKTOB W HCCIIEAOBAHUN (DPU3NUECKUX TPOLECCOB paclpeneisTh
0053aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTaBICHHBIMH 33/ladaMH, CICAUTH 32 BBIOJHEHUEM IUIaHa
NEeUCTBUII W KOPPEKTHUPOBATh €ro, aJeKBaTHO OIIEHHBATh COOCTBEHHBIN BKJIAJ B JAEATEIBHOCTb TPYIIIIBL,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aHMOJICHCTBHE, IPOSBIISAS TOTOBHOCTD Pa3penIaTh KOHMIUKTHI.

e K koHIy o0y4yeHus B 9 KJiacce MpeIMETHBIC pe3ylbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD y yUAIIUXCSl YMECHUH:

® HCIOJIB30BAaTh IOHATHS: CHUCTEMa OTCYETa, MaTephaibHAas TOYKA, TPAEKTOPHUS, OTHOCHTEIHHOCTH
MEXaHUYECKOT0 IBIDKeHU, AeopMarys (ynpyras, IiacTuieckas), TpeHHe, HEHTPOCTPEMHUTENIHLHOE YCKOPEHHUE,
HEBECOMOCTh W MEPerpy3KH, HEHTP TSDKECTH, Aa0CONIOTHO TBEPAOE TENO, IEHTP THKECTH TBEPAOTO Tena,
paBHOBECHE, MEXaHUUECKUE KOJICOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, DJIEKTPOMAarHUTHBIE BOJHBI,
IKaJa 3JIeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IANbHO30PKOCTD, CIIEKTPBI HCITYCKaHUS U TIOTJIOLICHUS,
anmbda-, 6eTa- ¥ TaMMa-u3Ty4eHHsI, U30TOIIBI, SIepHAast SHEPTETHKA;

e pasznuuaTth  sBICHHA ~ (paBHOMEpPHOE ¥  HEPaBHOMEpPHOE  TNPSMOJHMHEHHOE  JIBHKCHUE,
PaBHOYCKOpEHHOE MpPSIMOJIMHEHOE JBIKEHHE, CBOOOJHOE TMAajeHUE TeJ, PAaBHOMEPHOE JBIXKCHHE IIO
OKPY)KHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTHBHOE JBIKEHHE, KojeOaTelnbHOE JBIKEHHE (3aTyXalolue |
BBIHYKJICHHBIE ~ KOJI€0aHWs), pE30HAHC, BOJHOBOE JIBW)KEHHE, OTPaKCHUE 3BYKa, MPSIMOJHMHEHHOE
pacnpocTpaHeHHe, OTpaXKEHHE W IPEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAKCHUE CBETA, pas3lioKEHHE
0eJoro cBeTa B CHEKTP M CJIOKECHUE CIIEKTPAJIbHBIX [[BETOB, TUCIIEPCHUs CBETa, €CTECTBEHHAS PaIMOAKTUBHOCTD,
BO3HMKHOBCHHE JIMHEHYATOrO CHEKTpPa H3IY4eHHs) [0 ONMCAHHI0 MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OIBITOB, IEMOHCTPHUPYIOIIHUX JaHHOE (PU3NUECKOE SBICHHE;

® pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3MUYECKHX SBICHUH B OKPYXKAIOIeM MUpE (B TOM YHCIeE
¢dusnyueckue SBICHUS B MpPUPOJE: MPHIUBBI U OTIHBEI, JBWKEeHUE TuiaHeT CONHEYHOW CHUCTEMBI, pEaKTHBHOE
JIBIDKEHHME JKUBBIX OPraHM3MOB, BOCHPHUSITHE 3BYKOB >XHBOTHBIMH, 3€MIIETpACEHHE, CEHCMHUYECKHUE BOIHEI,
I[yHaAMH, 05XO, IBETAa TeJI, ONTHYECKHE SBJICHUS B MpPUPOJE, OWOJIOTMYECKOe JIEHUCTBHE BUAMUMOTIO,
yIbTPaduoIETOBOrO M PEHTTEHOBCKOTO M3IY4YEHHH, €CTECTBEHHbIH PaJIMOAaKTHBHBIN (DOH, KOCMUYECKHE JIy4H,
panuoaKTUBHOE H3IYyYCHHE TPHUPOJHBIX MHHEPAJIOB, JEHCTBUE PaJUOAKTHBHBIX H3JIyYCHHH Ha OPTaHH3M
YeJoBeKa), IPH ATOM IEPEBOJMTh MPAKTHYECKYIO 3a/1ady B y4eOHYIO, BBLIENATH CYIIECCTBEHHBIE CBOWCTBA
(mpu3HaKK) PU3HMYECKUX SBJICHUH;

® OITMCHIBATh M3YUYCHHBIC CBOMCTBA TeN M (DM3UYECKUE SBICHUS, UCIONB3Ys (QU3NICCKUE BEITHUMHBI
(cpemHsisi M1 MTHOBEHHasl CKOPOCTh Tella NMPU HEPABHOMEPHOM JIBUJKEHHH, YCKOPEHHWE, MepeMelleHue, MyTh,
YIJI0Basi CKOPOCTh, CHJIa TPEHUsI, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOpEeHHe CBOOOJHOTO MaJICHUs, BEC Tea,
UMITYJIBC TeJa, UMITYJIbC CHJIBI, MeXaHH4YecKas paboTa 1 MOIIHOCTh, MOTEHIMANbHAS SHEPTUs Tela, MOTHITOrO
HaQ/I TIOBEPXHOCTBIO 3EMIIM, IMOTEHIMAaJbHAs JHEPrHsl C)KaTOW TNPYXKHUHBI, KUHETUYECKAash JHEPrHs, IOJTHAs
MeXaHWUEeCKasl DHEeprus, MepuoJl M 4acTtoTa KoJeOaHWH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTellb MPEIOMIICHHSI CPeJlbl), TIPH OIMCAHUHU HMPABUIIBHO TPAKTOBATh (PU3HUYECKUN CMBICI
WCTIONB3YEMbIX BEJTMYUH, 0003HAUCHHS U SIUHULIBI (PU3MYECKUX BEIWYHH, HAXOIUTH (POPMYJIBI, CBS3bIBAIOLIIE
JaHHYI0 (PU3MYECKYI0 BEIMYMHY C JPYTHMH BEIUYMHAMH, CTPOUTH Tpa(UKH HM3YyUYCHHBIX 3aBHCHMOCTEH
(U3NUECKUX BEJINYMH;



e XapaKTepHu30BaTh CBOMCTBA Tel, (pU3MUYECKHUE SBICHUS M MPOLECCHI, HCIOJb3Ys 3aKOH COXPAaHEHHS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTECHUS, IPUHLIUI CYNEPHO3ULUHN CHJI, IPUHLIUI OTHOCUTENbHOCTH [ amumes,
3akoHbl HBIOTOHA, 3aKOH COXPAHEHWs HMILYJIbCA, 3aKOHBI OTPAXKEHUS M IPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHHUSI 3apsAAOBOTO M MAacCOBOTO YHCEN MpPH SASPHBIX peakUusx, MpH 3TOM JaBaTh CIOBECHYIO
(opMyNHPOBKY 3aKOHA U 3alMCHIBATH €M0 MaTEMAaTHYeCKOE BIPKECHHE;

e O00BACHATH (pu3HMUECKHEe NPOLECChl M CBOWCTBA Te€J, B TOM YHCIE U B KOHTEKCTE CUTyalMi
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhIABIATH NPUUMHHO--CJICACTBCHHBIE CBSI3H, CTPOUTh OOBSICHEHUE U3
2-3 NOTMYECKHX IIArOB C OMOpOW Ha 2—3 M3Y4YEeHHBIX CBOMCTBA (DM3MUECKUX SIBICHHUN, (U3UYCCKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEN;

e pemaTh pacy€THHIE 3a7adu (ONMpPAOIINEcs] HA CUCTEMY U3 2—3 ypaBHEHWH), HCIIONB3YS 3aKOHBI U
(dbopMmynbl, cBs3bIBarOmre (HU3NYECKHE BEIWYMHBL: HA OCHOBE aHAJIM3a YCJIOBHS 3aJadud 3aIlMChIBAaTh KPaTKOE
YCIIOBHE, BBIABIIATH HEIAOCTAIOLINE MM M30BITOUHBIC AAaHHBIE, BRIOMpATh 3aKOHBI U (POPMyYJIBI, HEOOXOIUMBIE
JUIL PEUICHUs, MPOBOAUTH pacu€Tbl M OLCHUBATh PEATMCTUYHOCTh MOJIYYEHHOTO 3HaueHHs (rU3ndecKoi
BEJIMYMHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH IPH IOMOLIM (PU3MUECKUX METOAOB, HUCIIOIb3Ys
OIMCAHHE MCCIECNOBAHMS, BBIACIATH IMPOBEPSIEMOE NPEANOJIOKCHHE, OLCHMBATh IPABUIBHOCTH MOPSIKA
MPOBENEHHsSI UCCIIEIOBAHNUS, ENIaTh BEIBOABI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOACHUH U OTIBITOB;

® TIPOBOJAUTH OIBITHI MO0 HAOMIOACHUIO (PU3MUYECKHX SBJICHUN WK (QU3NIECKUX CBOWCTB Tel (M3yueHHE
BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs SHEPTHH, 3aBUCHMOCTh MEepuoja KoJeOaHWH NpPYKUHHOTO
MasiTHUKAa OT MAacChl Ipy3a M XECTKOCTU NPYXKHUHbI U HE3aBUCUMOCTb OT aMIUIUTYAbl MalbIX KoJeOaHMH,
NPSIMOJUHEHHOE paclpOCTpaHEHUE CBETa, pas3JIoKeHHE Oeloro CcBeTa B CIEKTP, H3Y4YEHHE CBOWCTB
n300paKeHHsl B TUIOCKOM 3€pKalie M CBONCTB HM300paKeHHS IpeaMeTa B coOHMparolleil JInH3e, HaOIoaeHue
CIUIOLIHBIX M JIMHEHYATBIX CIEKTPOB M3JIYUEHHUS): CaMOCTOSATENBHO COOMpaTh YCTaHOBKY W3 H30BITOYHOTO
Habopa 000pyIOBaHNUs, OIKUCHIBATE X0/ OIBITA U €T0 PE3YJIbTaThl, (POPMYIUPOBATH BEIBOALI,

® TPOBOAWUTH TPH HEOOXOJUMOCTH CEPHIO MPSMBIX HM3MEPEHHWH, OIpenelss cpenHee 3HaYeHUE
u3MepsieMoll BenM4YMHBl ((DOKYCHOE paccTosiHMe coOuparoniel JHH3bI), OOOCHOBBIBATH BBHIOOpP crocoba
nu3MepeHust (M3MEpUTEIBHOTO TPUO0pa);

® [POBOAWUTH HCCIENOBAHUE 3aBHCUMOCTCH (HU3MUYECKHX BEJIMYMH C HCIOJIB30BAaHUEM HPSMBIX
U3MEPEeHUH (3aBHCUMOCTh IMYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM [IBIDKEHMHM O€3 HayalbHOHW CKOPOCTH,
nepuo/ia KojxebaHni MaTeMaTHIEeCKOT0 MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXKCHHUS CBETA OT yria
MajicHusl ¥ yrila TpeOMJICHHsT OT yrjla MaJeHHs): IUIAHHUPOBaTh HCCIECIOBAHUE, CAMOCTOSATENFHO COOMpATh
YCTaHOBKY, (pUKCHpOBaTh PE3yJIbTaThl MOJYyYEHHOW 3aBUCHUMOCTH (U3MUYECKHX BEJIHMYMH B BHIE TaOIML U
rpaduKoB, IeNaTh BHIBOJBI 110 Pe3yjIbTaTaM MUCCIIeI0BAHUS;

® TIPOBOAUTH KOCBEHHBIE N3MEPEHUsT (PU3NUCCKUX BEITHMUYHMH (CPEAHSIST CKOPOCTh M YCKOPEHHE Tella TPH
PaBHOYCKOPEHHOM JIBU)KEHHH, YCKOPEHHE CBOOOJHOTO MaJIeHUs, )KECTKOCTh MPYKUHBI, KOAPOHUINEHT TPEeHUsI
CKOJIB)KEHUsI, MeXaHWdeckass paboTa M MOIIHOCTb, YacTOTa W MEpHOJ KojJeOaHWH MaTeMaTHYECKOro H
NPY)KUHHOTO MAasATHHKOB, ONTHYECKas CHJIa COOMpAIOLIeH JIMH3bI, PaJUOaKTHBHBIM ()OH): IJIaHMPOBATbH
W3MEpEeHHsl, coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINONHATH M3MEPEHUs, CIEAYS MpPeJIOKEHHOM
WHCTPYKILUH, BBIYUCIIATh 3HAYCHHE BEITMYMHBI U aHAIM3UPOBATh TIOIyUYEHHBIE PE3YJILTAThI ¢ YIETOM 3aJlaHHOM
MOTPEIIHOCTH U3MEPEHNUH;

e Co0MI0AaTh NpaBuiia TEXHUKU 0€30MacHOCTH IpH padoTe ¢ 1abopaTopHBIM 000pYyI0BAHUEM;

e pasznMyaTh OCHOBHbBIC MPU3HAKM M3YYEHHBIX (U3MYECKUX MOJEJIEH: MarepualbHas TOYKa,
abCOMIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHHMK CBETA, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJeNIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

® XapaKTepHU30BaTh NPUHIMIIB ACHCTBUS MU3YYEHHBIX MPUOOPOB M TEXHHUUYECKHX YCTPOMCTB C OMOPOM
Ha MX ONHUCaHUs (B TOM YHCIE: CIIUAOMETpP, AATYMKU MOJIOKEHHUS, PACCTOSIHUSI M YCKOPEHHS, paKeTa, 3X0JO0T,
OYKM, TEpHCKOMN, (oToammapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JJ03MMETp, Kamepa BuibcoHa),
WCTIONB3YS 3HAHUS O CBOMCTBaX (DM3NUECKUX SIBICHUI U HEOOXOAMMBbIC (PU3MUECKIE 3aKOHOMEPHOCTH;

® JCMOJB30BATh CXEMbl M CXEMATUYHbIE PUCYHKHM HW3yYCHHBIX TEXHUYECKHUX YCTPOWCTB,
W3MEPUTENFHBIX TPUOOPOB W TEXHOJIOTHYECKHX TPOIECCOB IMPH pPEHICHUH y4eOHO--NPaKTHYSCKHX 3ajad,
OIITHYECKUE CXEMBI JAJIs TIOCTPOCHUS M300paXKEHHUH B TNIOCKOM 3epKaJie M COOMpAroIeH JTHH3E;

® TPUBOJUTH TPUMEPHl (HAXOMUTh WHPOPMAIMIO O MpHUMEpax) NPAKTHYECKOTO HCIOIb30BaAHUS
(u3NYecKrX 3HaHUH B MIOBCETHEBHOM JKU3HU JIJIsl o0ecrieueHus 0€30MacHOCTH Mpu 00paIeHnu ¢ TpudopamMu u
TEXHUYECKUMH YCTPONCTBAMH, COXPAHCHHUS 370POBbsI U COOJIOACHUS HOPM 3KOJIOTHYECKOTO IOBEJCHUS B
OKpY>Karollel cpene;



® OCYIIECCTBIATh TOWUCK WHGpopMAIu (GU3NIECKOTo coiepkanus B MHTepHETE, CaMOCTOSTEIEHO
(hopMyITUpPYysl TIOUCKOBBIN 3alIPOC, HAXOIUTH MyTU OIPENEICHUS JOCTOBEPHOCTH MOIYICHHOW WH(GOPMAIUH Ha
OCHOBE UMEIOIIMXCS 3HAHUH U JOITOJIHUTENIbHBIX HCTOYHHUKOB;

® KCIIOJIL30BaTh MPU BBHITOJHEHUH YUYCOHBIX 3a/IaHUH HAYYHO--TIOMYJISIPHYIO JTUTEPATYPy (PU3HUECKOTO
colep:KaHus, CIPAaBOYHBIC MaTepHallbl, pecypchl ceTh MHTepHeT, BiIaAeTh NpUEMaMU KOHCIEKTHPOBAHUS
TEKCTa, IpeoOpa30BaHus UHPOPMAIIMH U3 OJTHOW 3HAKOBOU CUCTEMBI B IPYTYIO;

e co3maBaTh COOCTBEHHBIE THCHMEHHBIE K YCTHBIE COOOIIEHWS Ha OCHOBE WH(OpMAINH W3
HECKOJIbKMX HMCTOYHUKOB (DH3MUECKOTO CONEpKaHUs, MyOIMYHO MPEICTaBISATh PEe3yJbTaThl MPOEKTHON WIIH
HCCIEA0BATENBCKON NIEATEIBHOCTH, HPU 3TOM TPaMOTHO HCIONb30BAaTh HM3YYEHHBIM MOHATUIHBIA anmapar
M3y4aeMoro paszjiena (U3WKH M COMPOBOXKIATh BBICTYIUICHHE IIPE3CHTAIMCH C Y4YETOM OCOOCHHOCTEH
ayIUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IIVTAHUPOBAHUE

7 KJIIACC
N KosmyecTBO yacos DJIeKTPOHHbIE
]
/ HaumenoBaHue pa3aesioB M TeM NPOTrPaMMbl B KontposbHbie IpakTHYecKHe (uudposbie)
n/n r
cero padoThI padoThI o0pa3oBaTeJIbHBIE pecypChl
Paszpen 1. ®uszuka u e€ poJib B I03HAHUM OKPYKaK0LEro Mupa
1.1 | ®wusuka - HayKa 0 MPHUPOJIC 2
12 @ 5 bubnmoreka IJOK
. N3NYCCKUEC BCIIMYNHbI
https://m.edso0.ru/7f416194
1.3 | EcrecTBeHHOHAY4YHBII METOA MO3HAHUS 2
HUroro mo paznemy 6
Pazpnen 2. [lepBoHayajibHbIe CBeleHUS 0 CTPOCHUM BelleCcTBa
2.1 | CrpoeHnue BemiecTBa 1
22 ] €HHE H B3aHMOJICHCTBUE Yac elIecTBa 2 1 bubmmorexa LIOK
. BIDKEHHE W B3aMMOJICHCTBUE YaCTHII BEIIECTB
https://m.edso0.ru/7f416194
2.3 ArperaTHbIe COCTOSTHUS BEIIECTBA 2
HUroro mo paznemy 5
Paznen 3. /IBu:keHue U B3auMoaeiicTBHE TeJl
3.1 MexaHndeckoe IBUXEHUE 3
32 1 bub6mmoreka [IOK
. HEepIUs, Macca, TNIOTHOCTh
Pl https://m.edsoo0.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1
Hroro no pazneny 21
Paznen 4. /laBjienne TBEPABIX TeJ, JKUAKOCTEH U ra3oB
41 Hasnenue. Ilepegada naBieHust TBEPJAbIMU TEIAMU, 3
' HKUIKOCTSIMU U Ta3aMu
4.2 JlaBieHue sKUIKOCTH bubmuoreka IIOK
4.3  ArmochepHoe naBicHUE https://m.eds00.ru/7f416194
44 JelicTBrE KUAKOCTH U ra3a Ha NOrPYKEHHOE B HUX 7 1 3
' TEJ0



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

Hroro no pazgeny

21

Pasnen 5. PaboTta u MomHOCTB. JDHeprus

5.1  PaGora u MOIIHOCTh 3
5.2 | IIpocTbie MEXaHU3MBI 5 bubamoreta LIOK
' P https://m.edsoo.ru/7f416194
5.3  Mexanuueckas SHeprus 4 1
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KUIACC
KonunuyecTBo 4acoB
DJIeKTpOHHBbIE (M (poBHIe)
Ne n/m HanMeHoBaHue pa3jesioB U TeM MPOrPaMMbl KourposbHbie IpakTnyeckue
Bcero o0pa3oBaTelibHbIE PeCypchl
padoThI padoTsI
Paznen 1. TennoBble ABIeHUs
11 CrtpoeHnue u CBOICTBA BellecTBa 7 bubanoreka [HOK
1.2 TemoBbie MPOLECCH 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Paspes 2. DinekTpruyeckne 1 MAarHUTHBIE SIBJICHUS
91 DneKkTpuyecKue 3apsaabl. 3apsHKeHHBIE Tea U UX 7 1
' B3aUMO/JICHCTBHUE
2.2 [TocTosHHBIN 3NEKTPUUYECKUI TOK 20 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBIICHUSA 6 15
24 OnexTpoMarHuTHast HHIYKIHS 4
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KoauyecTBO 4acos

DyekTpOoHHBIE (IM(POBBIE)
Ne i/ HaumeHoBaHMe pa3ae/ioB H TeM MPOTrPaMMbl KourposbHbie IpakTHyeckue
Bcero o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
Paznen 1. Mexanunueckue siBJeHUs
1.1 MexaHn4eCKOe IBIIKEHUE U CIIOCOOBI €TI0 OIMMCAHMS 10 5
bub6nmoreka [IOK
1.2 B i 20 1
SANMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHHS 10
Hroro mo pasneny 40
Paznen 2. MexannuyecKkue KoJjieGaHUsI M BOJTHBI
2.1 Mexanudeckue KoebaHus 3 bubnuoreka LIOK
2.2 MexaHUYECKUE BOJIHBI. 3BYK 1 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 15
Pa3nmen 3. DiieKTpOMarHuTHOE MOJIE H YJIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMArHUTHOE TIOJIE U SJICKTPOMArHUTHEIE 6 2 bubmuotexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
HUroro mo paznemy 6
Paznen 4. CBeToBbIE SIBJIEHUA
4.1 3aKOHBI pacpOCTPaHEHHS CBETa
4.2 JInH3EI ¥ onTHYECKHE TPHOOPHI 3 Bubmmorexa LIOK
: pubop https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 0eoro cBeTa B CIIEKTP 2
Hroro mo pazneny 15
Pa3nen 5. KBanToBbBI€ sIBJIeHUS
51 HcnyckaHue v NorjoiieHue CBETa aTOMOM 1
59 CTDOGHIE ATOMHONO S1ba bubnmnoreka [HOK
. TPOEHHE ATOMHOTO 51
P ald https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 1
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Hroro no pazgeny

17

Pasneu 6. [loBTOpHTEIHHO-00001IIAK0IINI MOAYJIH

6.1 [TosTOpeHue u 0600LIEHNE COIEPKAHKS Kypca
' ¢busuku 3a 7-9 kmacc

Wroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

27

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

e @usuka: 7- kmacc: 6a3oBeiii ypoBeHs/ Ileppimkun M.M., UBanoB A.U., AxnuoHepHOe 0OLIECTBO
«M3narensctBo IIpoceeienue»

e @msuka: 8- xmacc: 6a3oBeii ypoBeHs/ [leppimkun M.M., BanoB A.W., AkunoHepHoe o0OIeCTBO
«M3narensctBo IIpoceeienue»

o Owuszmka: 9- xmacc: 6a3oBblii ypoBenb/ lleppmmkua W.M., WBano A.M., IletpoBa M.A.,
AxrmmmonepHoe o61miecTBo «M3mgatenserBo [IpocBemenne»

METOJUYECKUE MATEPUAJIBI 1J151 YUUTEJA

o ®muka. Peamuzanms tpedoanmit @I"OC ocHOBHOTO 0011IeT0 00pa30BaHUsI: METOAMIECKOE IToco0re
s yaurenst / A. 1O. Ilentun; mox pen. I'. C. Kosanepoit. M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHS
oOpaszoBanus PAO»

e Meroauueckue peKOMEHIANH Mo (OpMUPOBaHUIO (PYHKIMOHATBHOW IPaMOTHOCTH ydamuxcs 5-9
KJIACCOB C MCIOJIb30BaHUEM OTKPBITOrO OaHKa 3aJaHUil Ha HUQPOBOH MIaThopMe MO MIECTH HANPABICHUSIM
(hYHKIIMOHATBHON TPAaMOTHOCTH B y4eOHOM IIpollecCe W IS MPOBEACHUS BHYTPUIIKOIFHOTO MOHHTOPHHTA
(dhopmupoBanust (PyHKIHMOHATHHONW TrpamMoTHOCTH yuammxcs / mom pen. . C. Kosanemoit. M: ®I'BHY
«UHCTUTYT cTpaTeruu pa3sutus oopazoBanusi PAO»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
e Bubmmorexa ITOK https://m.edsoo.ru/7f416194
e bubmumoteka [{OK https://m.edsoo.ru/7f4181ce
e bubmunoreka [{OK https://m.edsoo.ru/7f41a4a6
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