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IHHOACHUTEJIBbHAA 3AIIUCKA

[Tporpamma o ¢usuke Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTABIEHA HA OCHOBE
IOJIOKEHUH M TpeOOBaHMH K pe3ysibTaTaM OCBOEHHs Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBarenbHOM Tporpammel, ipenctaBieHHbXx B DI'OC 000, a Takxke ¢ yu€toM (enepanbHOI
paboueil nporpammsl BocniuTanus u KoHueniuu npenogaBanus yueOHoro npeamera «duznkay.

Coneprxanue mporpaMMsl 10 (U3UKE HAPABICHO HA (POPMUPOBAHUE €CTECTBEHHOHAYYHOU
IpPaMOTHOCTH OOYyYaroIIMXCsl U OPraHM3aLUI0 U3ydyeHUs (pU3MKKM Ha AEATeNbHOCTHOM ocHoBe. B
nporpaMMme 1O (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTM Y4eOHOro MpeaMeTa B pean3aluu
tpeboBanuiit. ®I'OC OOO Kk IUIAHUPYEMBIM JIMYHOCTHBIM W METANpPEAMETHBIM pPe3yJIbTaTam
00y4eHHs, a TAK)KE MEKIPEAMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[Iporpamma 1o (¢u3MKe YCTaHABIMBAET pacHpenesieHHe yuyeOHOro MaTepuana 1o Trojaam
oOyueHus (o KjaccaMm), MpeAjaraeT NPUMEPHYIO IOCIEA0BAaTEIbHOCT HU3YUCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTH MPEAMETHOTO COACPKAHM U yUETe BO3PACTHBIX OCOOCHHOCTEH
o0y4aromuxcsl.

[Tporpamma no ¢usmke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON MTOMOIIU YUUTEIIO B
co3JlaHuM padoueil MporpamMmsbl 10 y4eOHOMY IIpeIMETY .

@usnKa SBISETCS CUCTEMOOOPA3YIOUIMM JUI €CTECTBEHHOHAYUHBIX YYEOHBIX IPEIMETOB,
MIOCKOJIbKY (hr3MyecKHre 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB U SIBJICHUN, M3yyaeMbIX XUMHEH,
Ouosiorueii, actpoHoMuel W Qu3MUecKoil reorpadueli, BHOCUT BKJIQJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpaA, NPEAOCTaBiseT HauOosiee sCHble 00pa3libl MPUMEHEHHs HAy4HOIo MeToja
[IO3HAHUS, TO €CTh CII0cO0a MOITy4YEeHUsI JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 riaBHBIX 33734 (U3MYECKOro 00pa3oBaHUS B CTPYKType 00Lero o0pa3oBaHUs
COCTOMT B (OPMUPOBAHUM €CTECTBEHHOHAYYHOM TIpaMOTHOCTM W MHTEpeca K Hayke Yy
o0ydaromuxcs.

WN3yuyenne @usukn Ha 0a30BOM YpOBHE IMPEAINOJAraeT OBJAJACHHUE CIEAYIOUUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMMHU €CTECTBEHHOHAYYHYI0 TPAMOTHOCTD:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh M MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

e MHTEPHPETUPOBATH JAHHBIE W MCMOJIb30BaTh HAy4YHbIE JOKAa3aTEJbCTBA JJI IOJy4YEHUS
BBIBOJIOB.

[enn wusyueHus (U3MKM Ha YPOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHHsl OINpeEAENeHbl B
Konnenuun npenojaBanus ydyeOHoro npeamera «®Pusnka» B 00pa30BaTeNbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepaumu, peanus3ylooIUX OCHOBHbIE 00IIe00pa3oBaTeabHble IMPOTrpaMMbl,
yTBepkAEHHON pemienneM Komernn MununcreperBa npocsenieHust Poccuiickoit ®@enepanuun
(nmpotoko:n ot 3 aexadps 2019 r. Ne [1K4BH).

Hean nzyvyenus PpU3NKu:

e MpuoOpeTeHne MHTepeca U CTPEMIIEHHs O0y4YaloIUXCsl K HAYYHOMY U3YYEHHIO MPUPOIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TMPEJACTaBICHUM O HAy4yHOM METOJe T[O3HaHHA U  (OpPMHUPOBAHUE
HCCIIEIOBATENBCKOIO OTHOIIEHHS K OKPYIKaIOILUM SIBJICHUSM;

e (opMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa HM3Yy4YEHHUS OCHOB CTPOEHUS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (QopmupoBaHUE NPEICTABIECHUHN O pOIH (HU3UKH JUIsl pA3BUTHA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;

e pa3BUTHE TIPEJICTaBICHUM O BO3MOXKHBIX cepax Oyaymed npodeccruoHanbHON
NeSTeIbHOCTH, CBA3aHHOW ¢ (DU3MKOHM, MOATOTOBKA K JalbHEHIIEMYy OOy4EeHUIO B 3TOM
HaIIPABJICHUU.



JlocTikeHHe ITUX MeJIel MPpOrpaMMBbI 10 (PU3KUKe Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus
o0ecreunBaeTcs peleHueM CIeAYIOMnX 3a1aY:

e mpuoOpeTeHHne 3HaAHUM O TUCKPETHOM CTPOEHUHU BEUIECTBA, O MEXaHMYECKHX, TETUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e mpuoOpeTeHne yMEHUN ONMUCHIBATh U OOBSACHATH (PU3HUECKUE SIBICHUS C UCIIOIB30BAaHUEM
MOJyYEHHBIX 3HAHUI;

e OCBOCHHME METOJOB pEIICHUS NPOCTEHIINX pacuy€THBIX 3aJa4 C HCIOJb30BAHUEM
(bu3nUeCKUX MOJIeNiel, TBOPUYECKUX U MPAKTUKOOPHEHTUPOBAHHBIX 33]1a4,

e pa3BUTHE YMEHHH HAOMIOAATH MPHUPOAHBIC SIBICHUS U BBIIOJIHATH OIBITHI, TaOOPATOPHbIE
paboThl W JKCHEPUMEHTAIbHBIC WCCIEAOBAHUS C WCIHOJIb30BAHUEM HW3MEPHUTEIbHBIX
puOOPOB;

e ocBoeHHe HUpuUEMOB pPabOThl ¢ uHPoOpManuel (GU3MUECKOro CoAep KaHus, BKIIOYAs
MH(OPMALIUIO O COBPEMEHHBIX JOCTHKEHUIX (PU3UKHU, aHATIU3 U KPUTUYECKOE OI[CHUBAHHE
nH(pOpMAIHH;

e 3HAKOMCTBO CO cdepaMu MpodecCHOHATHHON NEATEIbHOCTH, CBA3AaHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHUSIX (DU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B Heleno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HefIeni0).

COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pa3zpnen 1. @usuka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUpa.

®duznka — Hayka o npupoze. fABneHus npupojbl. OU3NUEcKHe SBICHUS: MEXaHUYECKHUe,
TEIUIOBbIE, SJIEKTPUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenUUMHBL. M3Mmepenue ¢usnueckux BenuuyuH. @Ouzudeckue MPUOOPHI.
[TorpemnocTs n3MepeHnid. MexayHapoaHas CUCTEMA €IHHMUII.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAYKH N3Y4alOT pupoay. EcTecTBeHHOHAYUHBIN METOT
MO3HAHUS: Ha0JI0/IeHNE, TOCTAHOBKA HAy4YHOT'O BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10
MPOBEpKE THUMOTE3, 00BsicHeHUe Habmogaemoro sBieHus. Onucanue (QU3NYECKUX SBICHUN C
IOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. ®usmueckue TpUOOPHI U TPOIEAypa MPSIMBIX HW3MEPEHUI aHaJOroBbIM H IU(POBBIM
prudopom.
Jlabopamopuwvie pabomol u onvimol.
Onpenenenre UeHb JeNIeHUs MIKaIbl K3MEPUTEIBHOTO MpHOopa.
W3mepenune pacCTOSHU.
N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Omnpenenenne pa3smMepoB MalbIX TEN.
W3mepenue TtemmepaTypsl IpU TOMOIIM JKHUIKOCTHOIO TEpPMOMETpa U JaTydKa
TEeMIIepaTyphbl.
6. IlpoBeneHue wuccIeAOBaHUS 1O TPOBEPKE THUNOTE3bl: JaJbHOCTh MOJETA IapHKa,
MYIEHHOTO TOPU30HTAIBHO, TeM 00JIbIle, YeM OOJIbIlie BBICOTA ITyCKa.

Paspnen 2. [lepBoHayanbHbIe CBEACHHS 0 CTPOCHUH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThL, 10KA3bIBAIOLINE TUCKPETHOE
CTPOEHHE BEILIECTBA.

aprodE



JBr>keHue yactul, BeniecTBa. CBs3b CKOPOCTH JIBMKEHHSI YacTUIl C TeMIEpaTypou.
BbpoynoBckoe nBmwxkenue, auddysus. BzaumopelicTBUe dYacTUIl BEIIECTBA: MPUTSDKCHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEM H  TBEPABIX
(kpucTayuIMyecKkux) Ted. B3auMocBs3b MEXIy CBOWCTBAMU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHUSL.
2. HaoOmonenue nuddysun.
3. HabGmronenwe sBICHHIA, OOBSICHSIONIMXCS MNPUTSHKCHUEM WM OTTAIKHBAHHEM YaCTHIL
BEILIECTBA.
Jlabopamopuvie pabomol u onvimol.
1. OueHka quameTpa aToMa METOJIOM PSAOB (C UCIOIb30BaHUeM (poTorpaduii).
2. OmbITHI 110 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.
3. OmnbIThl 0 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKEHUS.

Paznen 3. /IBukenue u B3aumojieiicTBue TeJl.

Mexanuyeckoe aBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE ABuxkeHue. Ckopocts. Cpennsis
CKOPOCTb IPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myT ¥ BpeMEHH JIBH)KCHHSL.

SBnenue nuepuuu. 3aKoH nHEepUMU. B3auMoaeiicTBre Te Kak MpUuIMHa U3MEHEHHS CKOPOCTH
NBIDKEHUS Tel. Macca kak Mepa mHepTHocTH Tena. [lnoTHocTh BemecTBa. CBs3b IIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eiMHMIIe 00hEMA BEIlIeCTBa.

Cuta kak xapakTepucTuka B3aumoaectsus Teil. Cuma yrnpyroctu u 3akoH ['yka. M3amepenue
CWJIBI C IOMOIIBIO JUHAMOMETPA. SIBIIeHUE TArOTEHUs U cuia TskecTu. Cuila TSHKECTH Ha IPYTUX
mwiaderax. Bec Tema. Hesecomocth. CrokeHue cui, HANpaBJIEHHBIX [0 OJHOW MPSIMOM.
PaBnoxelictByromas cui. Cuna tpenust. TpeHne cKoJbKeHUs U TpeHue MoKos. TpeHue B npupojie
Y TEXHUKE.

Jemoncmpayuu.
HaGmronenne MexaHU4eCcKoro JBMKEHUS Tea.
N3mepenne ckopocTu NpsIMOJIMHEUHOTO IBUKEHUS.
Habntoienue siBjeHUsI HHEPLUH.
Habmtoienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.
CpaBHeHHE MaccC 1O B3aUMOJCHCTBHUIO TEII.
CnoxxeHue cuil, HallpaBJIeHHBIX MO OJJHON MPSIMOM.
Jlabopamopuvie pabomol u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABIKEHUS (IIapuKa B SKUIKOCTH, MOJAETHU
AIEKTPUUYECKOTO aBTOMOOWIIS U TaK J1ajiee).
2. OmpeneneHue cpeiaHE CKOPOCTH CKOJBXKEHUs Opycka WU IIapuKa [0 HAaKIOHHOW
MJIOCKOCTH.
3. Ompenenenue MIOTHOCTU TBEPAOTO TeNA.
4. OnbITEI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh PACTSDKCHHS (Iedopmainuu) TPY>KUHBI OT
MPUIIOKEHHOMN CHUIIBI.
5. OmbITEL, JEMOHCTPUPYIONIUE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT Beca Tela M
XapakKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3pnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH M ra3oB.

Hasnenne. CriocoObl yMEHbBIIICHUS U yBeNWYeHHs JaBieHus. [laBinenue ra3a. 3aBUCHUMOCTb
JaBJeHUs ra3a oT o0béMa, Temrepatypshl. [lepenada naBieHust TBEPABIMU TEIAMH, KUIKOCTSIMHU U
razamu. 3akoH [lackans. IlHeBMaruueckue MamMHbBL. 3aBUCHUMOCTb JIaBJIEHUSI KMJIKOCTH OT
rryounsl. ['uapocratudeckuii nmapagokc. CooOmratontuecs cocyabl. ['uapapinueckue MeXaHu3MBbI.

AtMocdepa 3emmm u armocdepHoe AaBieHue. [IpHUMHBI CYIIECTBOBAHUS BO3MYIIHOMN
o6onoukn 3emmu. OmbiT Toppuuermnu. M3mepenue armocdepHOro naBiIeHUS. 3aBUCUMOCTH
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aTMoc(hepHOro JaBJI€HUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsb! 11t u3mMepeHus: arMocpepHOTo
JTABJICHUSI.

cujia.

AR

1.

JlelicTBrE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BhITaNKuBaromas (apXxumeaoBa)

3akoH Apxumena. [lnaBanue ten. Bo3gyxonnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPBhI.

[lepenaua naBaeHUs KUIKOCTHIO U Fa30M.

Coo01aromuecst Cocy/abl.

I'mapaBnuueckuii mpecc.

[IposiBnenue nericTBus aTMOCc(hEpHOTO TaBICHHMS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00BbEMa MOrpyKEHHON YacTU Teja U MJIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus TeN: IJIaBAHUE WM MOTPYKEHHUE TE B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH Tela U JKUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa MOrpyKEHHOHN B )KUJKOCTh YACTH
Tena.

OrnpenenieHne BbITAIKUBAKOUIEH CUIIbL, ICHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLLIECH CUIIbI, JEMCTBYIOLIEH HA TEJIO B )KUAKOCTH, OT
Macchl Tena.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOILEH CHIIbI, IEUCTBYIOLIEH Ha TEO
B KHJIKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YaCTH TEJA U OT IJIOTHOCTHU KHUIKOCTH.
KoHcTtpyupoBanue apeoMmerpa WIM KOHCTPYHPOBAaHUE JIOAKM M OIpeleeHue €€
Ipy30M0AbEMHOCTH.

Paznea 5. PaGora n MoiHOCTDh. JHEprus.
Mexanunueckas pabota. MOITHOCTb.
[IpocTeie MexaHU3MBI: pbIyar, OJOK, HAKJIOHHAs IUIOCKOCTbh. [IpaBuiio paBHOBecus pbryara.

HpI/IMeHeHI/Ie IIpaBHJia paBHOBECH: pbldyara K 6J'IOKy. «3o0110TOC IMpaBUJIO» MEXaHUKHU. KHZ[ MMPOCTBIX
MEXaHU3MOB. HpOCTI)IG MCXAaHU3MBI B 6I>ITy 1 TCXHHUKCE.

Mexanu4deckas SHEpPIUs. Kunernueckas u IMMOTCHIMAJIbHAA SHCPIUs. HpeBpameHHe OJJHOI'O

BHJIa MEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXpPaHEHMsI SHEPTUU B MEXAHUKE.

1.

Hemoncmpayuu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. OmnpeneneHue paboThI CUIIbI TPEHUS IPU PABHOMEPHOM JBUKEHHUH TeJla IO TOPU30HTAIBHON
IIOBEPXHOCTHU.
2. HccnenoBaHue ycia0BUM paBHOBECHS pblyara.
3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. H3yueHne 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.
8 KJIACC

Pasznen 6. TenioBbie ABJICHUS.
OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKON TEOpUHU CTpOEHUs BelecTBa. Macca u

pasMEpPbBl aTOMOB U MOJICKYIJIL. OHBITI)I, MOATBCPKAAOIIME OCHOBHBIC IMOJIOXKCHUSA MOJICKYJISAPHO-
KHUHETUYECKOM TCOpHU.

Mopenu TBEPAOTO, KUAKOTO W Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucramimaeckue u

amop¢usie Tena. OObsICHEHNE CBOWCTB Ta30B, JKUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJOKEHUI
MOJIEKYJISIPHO-KMHETHUECKOW Teopud. (CMaunMBaHMEe W KaNWUISIpHbIE sBIEHUsA. TeruoBoe
pacCLIUPEHUE U CHKATHUE.



Temneparypa. CBsA3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWKEHHUS YACTHII.
BuyTtpennss sueprus. CriocoObl M13MEHEHHS] BHYTPEHHEHW SHEPTUU: TEIUIONepeaya U COBEPIICHUE
paboTel. Buael Teronepenaun: TemIONPOBOAHOCT, KOHBEKIUS, U3TyYCHHUE.

KonmdgecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro Oananca. IlnaBnenue u oTBepleBaHHE KPUCTATUMYECKUX
BEIIECTB. YAelnbHas Teriora ruiasieHus. [lapooOpa3oBanwe u KoHaeHcamws. lcnapenue.
Kunenue. VYnenbHas Ttemiota mnapooOpa3oBaHusi. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIEHUS OT
aTMoc(epHOTro JaBICHHUS.

BiaxxHocTs Bo3yxa.

DHeprus TOIMBa. Y IeiabHask TEII0Ta CrOPAHHUS.

[Tpunnume: padotel TeroBbix Asurarenei KI1/] renooro asurarens. TemioBbie ABUraTen
Y 3aIlIUTa OKPY>KAIOIIEH CPe/Ibl.
3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IPOLIECCAX.
emoncmpayuu.

Habmoienne 6poyHOBCKOTO IBUYKEHUSI.
Ha6monenue nuddysum.
Habmtoienue siBjaeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHHIM.
HaGurroieHre TemoBoro pacimpeHus Tedl.
W3meHneHue gaBiieHus ra3a npyu U3MEHEHUN 00bEMa U HarpeBaHUM WIIN OXJIAXKICHHUH.
[IpaBuna u3zmMepeHus TeMIeparypsbl.
Buasl Teronepenauu.
OxJtaxkeHre mpu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
10 CpaBHeHME TETNIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
11. HaOnronenne KUIIEHU.
12. HabmroieHre MOCTOSTHCTBA TEMITepaTyphl MPHU IJIABJICHUH.
13. Mojaenu TEIIOBBIX IBUTATCIICH.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSIKESHHUSL.
OnpITHI 10 BRIpAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOW COJIM WJIM caxapa.
OnbIThI 10 HAOTIOJIEHHUIO TETIIOBOTO PACIIMPEHUSI TA30B, JKUJIKOCTEH U TBEPIBIX TEII.
Ompesenenue naBieHUs BO3/Ayxa B OAJIJIOHE MITIPHUIIA.
OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JJaBJICHHS BO3/IyXa OT ero 00bEMa 1 HarpeBaHUS
WJTU OXJIQXKICHHUS.
6. IlpoBepka THUMOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA IKUAKOCTH B
TEPMOMETPHUUECKON TPyOKE OT TeMIIepaTyphl.
7. Habmromenwe w3MeHEHHUs BHYTPEHHEHW JHEPrHH Tella B pe3ylibTaTe TeIvionepenayn u
paboTHl BHEITHUX CHIL.
8. HccnenoBaHue sSBJICHHS TEIJIO0OMEHA MPH CMEUTUBAHUY XOJIOJHON U TOpSYEi BOIBI.
9. OrmpeneneHne KOJIUYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TETUIOOOMEHE C HarpeThIiM
METAJUIMYECKUM IIUIMHAPOM.
10. OnpeneneHue yIeapHON TEIUIOEMKOCTH BEILIECTBA.
11. WccnenoBanue npoiiecca UCHapeHHUs..
12. OnpeneneHnue OTHOCUTEIBLHON BIaXKHOCTH BO3/1yXa.
13. OnpeneneHue yaenbHON TEIUIOTHI MUIABJICHUS JIb/A.

Paznen 7. DiiekTpuyeckue 1 MarHuTHbIE SIBJICHUS.

Dnektpuzanus Tein. J[Ba poaa aneKTpUUecKux 3apsioB. BzaumoaeiicTBue 3apsHpKeHHBIX Tell.
3axon KynoHa (3aBUCHMOCTb CHJIBI B3aMMOJCHCTBHSI 3apsSKEHHBIX TeNl OT BEJIMYMHBI 3apsAI0B U
paccTOSHUS MEXY TEJIaMu).

OnekTpuyeckoe noisie. Hanmpsxk€HHOCTH anekTpudeckoro mojs. [IpuHiun cyneprno3unuu
AIEKTPUUYECKUX MOJIeH (Ha KaYECTBEHHOM YpPOBHE).
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Hocurenu snexkrpudeckux 3apsaa0B. DIEeMEHTAPHbBIN dJIEKTpUUYecKuil 3apsa. CTpoeHue aToMa.
[IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAaHUS JJEKTPUYECKOrO0 ToKa. MCTOUHHMKH
MMOCTOSIHHOTO TOKa. JIeWCTBHUS 3JIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XWMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onextpuueckas wnenb. Cwia Toka. OiekTpuueckoe HanpspkeHue. ConpoTUBIIEHHE
MIPOBOAHMKA. YJIEIbHOE CONpPOTHBJICHHME BemlecTBa. 3akoH Oma 18 ydyacTka LeMu.
[TocnenoBarenbHOE U NapalieIbHOE COEAUHEHUE IIPOBOIHUKOB.

PaboTa 1 MOITHOCTH ANEKTPUIECKOTO TOKA. 3akoH J[koynsa—JleHna. DiekTpuueckue 1enu u
MOTPEOUTENH IEKTPUIECKOM dHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[locrosinubie MarHUTHL. B3auMopeicTBHE MMOCTOSHHBIX MAarHUTOB. MarHuTHOe ToJe.
MarunuTtHOoe 1osie 3eMJId M €ro 3HaueHue s ku3Hu Ha 3emiie. OnbiT IpcTeaa. MaruuTHoe moisie
ANEKTpUYECKOro Toka. [IpuMenenune eKTpoMarHuToB B TeXHUKE. [IeficTBIe MArHUTHOTO TOJIs Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEINb MOCTOSHHOTO TOKa. Vcnonb3oBaHue 3ieKkTpoaBurarenei
B TEXHMUYECKUX YCTPONCTBAX M Ha TPAHCIOPTE.

Oneitel  @apanes. SIBneHue  snexkTpoMarHutHOM — umHAykiuu. IIpaBuio  Jlenna.
Onektporerepatop. CrocoObl TMONYyYEHUS SICKTPUUYECKOM HSHEPruu. OIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DnekTpu3aius Tel.
JIBa pojia »JIeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIA.
DneKTpocTaTHuecKas WHIYKITHS.
3aKOH COXpaHEHUs FIEKTPUUCCKUX 3aPsI0B.
[IpOBOAHUKY M TUAIEKTPUKH.
MopenupoBaHre CUIOBBIX JIMHHUH 3JIEKTPUUYECKOTO OIS,
HcTouHnKH OCTOSTHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.
. DNEeKTPUUECKUN TOK B KUIKOCTH.
. I'a30BbIl pa3psn.
. I3Mepenue cuibl TOka aMIepMeTpPOM.
. VI3aMepenue 2J1eKTprUIecKoro HampsKeHHs! BOJIBTMETPOM.
. Peoctar u Marazus conpoTuBIeHHI.
. B3aumojiericTBrEe MOCTOSHHBIX MArHUTOB.
. MoaenupoBanre HEBO3MOXHOCTH pa3JIeJI€HUs OJIFOCOB MarHuTa.
. MonennpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OmbIT Dpcrena.
. MaruuTtHoe€ 1ose Toka. DJIeKTPOMarHur.
. JlelicTBME€ MAarHUTHOTO MOJISI HA IPOBOAHUK C TOKOM.
. DNEeKTPOIBUTaTEh TOCTOSHHOTO TOKA.
. MccnenoBanue siBII€HUS 3TIEKTPOMArHUTHOM UHTYKIIUH.
. OnprTel @apanes.
. 3aBUCHMOCTb HAMPABIICHUSI HHAYKIIMOHHOT'O TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS.
25. DeKTporeHepaTop MOCTOSTHHOTO TOKa.
Jlabopamopuvie pabomovt u onvimol.
OMBITHI 110 HAOJFOACHHUIO AJICKTPHU3AIMN TET HHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U IUAJIEKTPUKH.
COopka u mpoBepKa pabOThI AIEKTPUIECCKON e MOCTOSTHHOTO TOKA.
N3mepenue u peryanpoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHue HaMPSHKEHHUS.
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6. HccnenoBaHne 3aBUCHMMOCTH CHJIBI TOKA, MAYILETO 4YE€pE3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3UCTOpa U HAIPSKEHUs Ha PE3UCTOPE.

7. OmnbIThI, 1EMOHCTPUPYIOUIME 3aBUCHUMOCTb JIEKTPUYECKOTO CONPOTUBIICHUS MPOBOIHHUKA
OT €ro JJIMHBI, IUIOIIAIN IIOIIEPEYHOI0 CEYCHUS U MaTepHaIa.

8. IIpoBepka mpaBWila CIOKEHUS HANPSOHKCHUM IPU IIOCIENOBATEIBHOM COCIUHEHUM IBYX
PE3UCTOPOB.

9. IIposepka npaBuia Uil CHIIBI TOKA IPU NapauIeIbHOM COCIMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOThI AMEKTPUUECKOT0 TOKA, UAYIIETO YEPEe3 PE3UCTOP.

11. OmnpeneneHue MOIMIHOCTH JIEKTPUYECKOT0 TOKA, BBIACIAEMON HAa PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIErO 4epe3 JaMIOYKy, OT HaIpsOHKEHUs Ha
He.

13. Onpenenenue KIIJ[ narpeBatens.

14. MccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MATHUTOB.

15. M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB PU UX OObEMHEHUH U Pa3/ICIICHUH.

16. MccnenoBanue neicTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBHS KATYIIKH C TOKOM U
Mar"urTa OT CHJIbl TOKAa U HaIIPABJICHUS TOKA B KaTYLIKE.

18. M3ydeHue nelicTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U u3y4eHue paboThl JIEKTPOABUraTEeIsl.

20. U3mepenune KIIJI anmekTpoaBUraTeIbHOM yCTaHOBKH.

21. OnbITEl 10 HCCIECJOBAHMIO SIBJICHUS DJIEKTPOMAarHUTHOM WHIYKIMM: MCCIEA0BaHUE
VM3MEHEHUH 3HAYEHNUs U HaIlpaBJICHUS NHIYKIHOHHOTO TOKa.

9 KJIACC

Paszpnen 8. Mexanuyeckue siBJICHHUS.

Mexannueckoe ABM>keHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOro JBMKEeHUsA. PaBHOMEpHOe mpsAMOIMHENHHOEe JBHXeHHE. HepaBHOMepHOe
NpsMOJUHENHOe ABMKeHHE. CpelHsAs W MIHOBEHHas CKOpPOCTh Tejda IPU HEPAaBHOMEPHOM
JIBUKECHUH.

Yckopenue. PaBHOycKOpeHHOE TpsMonnHerHoe aBuxkeHne. CBoOonHoe mageHue. OmbIThI
lNasmnes.

PaBHOMepHOE IBIKeHHE MO OKpykHOcTH. Ilepmon m uactota oOpamienus. JluneliHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3akon Herotona. Tpernii 3axkon Herorona. IlpuHuumn
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: cuiia TPEHUsI CKOJIbKEHHUS, CHJIa TPEHUS MTOKOS,
JpyTHUe BUJbI TPEHHUSL.

Cua TsKecTu U 3aKOH BCEMHPHOTO TATOTEHHSL. Y CKOpeHHe CBOOOAHOT0 NaieHus. J[Buxenune
mwianet Bokpyr Connua. [lepBas kocMuueckasi CKOpocTb. HeBeCOMOCTh U meperpy3Ku.

PaBHOBecue MarepuaabHON TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEPIOTO Tea ¢
3aKpEIUIEHHON OChIO BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Wmnynbe tena. M3meHenume mmmyinbca. VMiynbe cuiibl. 3aKOH COXpaHEHMs] MMITYJIbCA.
PeaxkTnBHOE OBMKEHIE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBsizb
sHepruu U padotel. lloTeHuumanbHas SHeprus Tena, MOAHIATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToTeHunanpHas HEprus cxaroil npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KMHETHUECKON
SHEpPruu. 3aKOH COXPAHECHHS MEXaHUYECKON YHEPIHUH.

Jemoncmpayuu.

1. HalGmoneHne MEXaHUYECKOTO JIBM)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.
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CpaBHeHuE MyTel U TPAeKTOPUN JBUKECHHSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TeJ OTCYETA.

H3mepenne CKOpOCTH U yCKOPEHHSI IPSIMOJIMHEHHOTO IBUYKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMUS.

HaGnroneHune 1BuxkeHUs Tella 110 OKPYKHOCTH.

Habnronenne MexaHWYeCKHX SIBICHUH, TIPOUCXOIAIINX B cucTeMe oTcuéra « Tenexkay npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJla U IEUCTBYIOLIEN Ha HETO CUIIBI.
HabntoneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

N3menenune Beca Tesna Ipyu yCKOPEHHOM JIBUKCHUMU.

. Ilepenaua ummynbca pu B3auMOIEHCTBUU TEIL.

. [IpeoOpa3oBanus 3HEPTUH NP B3aUMOICHCTBUH Tell.

. CoxpaHeHne UMILyJIbCca IIPU HEYIIPYTOM B3aUMOJCHCTBHUM.

. CoxpaHeHue uMIyJjbca pu abCoJIFOTHO YIIPYTrOM B3aUMOIEHCTBUH.
. Habmonenne peakTHUBHOTO IBUKEHMSL.

. CoxpaHeHrEe MEXaHUYECKOW YHEPTUH MPH CBOOOIHOM MaICHUH.

16.

CoxpaHeHHe MEXaHUYECKOU OHCPI'MU IIpU ABUIKCHUU TCJIA IO/ JIeUCTBUEM MMPY>XKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1.

© N

10.

11.

KoncrpynpoBanue TpakTa 1Sl pa3roHa U JalbHEHIIero paBHOMEPHOTO ABMKCHUS IapuKa
WUTH TEIIEKKH.

OmnpeneneHue cpeaHed CKOPOCTH CKOJIbXKEHUs Opycka WM JIBUKEHUs IIapuKa I10
HAaKJIOHHOM IUIOCKOCTH.

OmpeneneHue YCKOpeHHs Teja IPU PAaBHOYCKOPEHHOM JIBIDKEHHHM II0 HAaKJIOHHOH
TUTOCKOCTH.

HccnenoBanue 3aBHCUMOCTH IyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM [BIDKECHHU Oe€3
Ha4aJbHOW CKOPOCTH.

IIpoBepka rumnoTessl: eciau MpU PaBHOYCKOPEHHOM JIBHXKEHHMU Oe3 HaudalbHOH CKOpOCTH
MyTH OTHOCSITCS KaK s HEUETHBIX YMCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.
Onpenenenne k03 uiineHTa TpeHUs! CKOIbKEHHS.

Onpenenenne KECTKOCTU NPYKUHBIL.

Onpenenenne paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHUH TeJIa 10 TOPU30HTATILHON
MTOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YNPYTOCTH MpH TNOABEME TIpy3a C HCHOIb30BAHUEM
HETIOJIBM’KHOTO U TIOJBIKHOTO OJIOKOB.

W3yudenue 3aKoHa COXPaHEHUS SHEPTHH.

Paznen 9. Mexannuyeckue Koj1e0aHusl M BOJHBI.

KonebarenpHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKU KONEOAHMIA: MEpPUOJ, YacToTa,
aMIMTyna. MareMatndyecKuil W NpPYKUHHBIA ~ MasTHUKMU. lIpeBpamieHne 5sHeprum Ipu
KOJIeOaTeIIbHOM JIBH)KCHUH.

3aryxatomue koneOanus. BreiHyXkneHHBIE KojeOaHus. Pe3onanc. MexaHWYECKHE BOJIHBI.
CaoiicTBa MexaHn4ecKux BOJIH. [IpooabHbIE U MonepeyHble BOJIHBI. J[JTMHA BOJTHBI U CKOPOCTH €€
pacrpocTpaneHus. MexaHu4ecKre BOJTHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHEI.

3ByK. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. HDpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenue xonebaHuii Tel moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.
Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmoienne BBIHYKICHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacrnipocTpaneHre mpo0IbHBIX M ITOTICPEYHBIX BOJTH (HA MOJICIIH).

HabmtoieHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.



6. AKYCTHYECKHU pPE30HaHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHue 4acTOThI U MEpHOa KOJeOaHUH MaTEMaTHYECKOTO MasiTHUKA.
2. OmnpezeneHue 4acTOThI U NEpHOJa KOJIEOaHUN MTPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEepUOJIa KOJeOaHUN MOABEIIEHHOTO K HUTH Ipy3a OT JJIUHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH IepHo/ia KoeOaHUi MPY>KUHHOTO MAaITHHUKA OT MacChl rpy3a.
5. IIpoBepka HE3aBUCHMOCTH MepHOJa KojeOaHHil rpy3a, MOABEHICHHOTO K HUTH, OT MacChl
rpysa.
6. ONBITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD MEPHO0JIa KOJIeOaHU MPY>KUHHOTO MasTHUKA OT
MAacchl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHune yckopeHHs: CBOOOIHOTO MaCHUS.
Pa3znea 10. DiaeKTpoMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE NoJI€. DIEKTPOMAarHuTHbIE BOJIHBL. CBOWMCTBA 3J€KTPOMArHUTHBIX BOJIH.
[Ikana >meKTpOMarHUTHBIX BOJIH. VCIIONIb30BaHKE JIEKTPOMArHUTHBIX BOJH JIJIsi COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BonHoBBIE CBOICTBa CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. HM3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIFHOTO Tee(oHa.
Paznen 11. CBeToBbIe sIBJICHUS.
JlyueBass monenb cBeta. Mcrounuku cBeta. [IpsMonuHeliHOe pacmpocTpaHeHUE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomiienue cBeTa. 3aKoH mpesniomyieHus cBeta. [lonHoe BHyTpeHHEe OTpa)keHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHUYECKUX CBETOBOAX.
JIunza. Xox myuedt B tnH3e. OnTHdeckas cuctemMa oroanmnapaTa, MUKPOCKOIA U TeIeCKOa.
I'na3 kak ontuyeckas cucreMa. biM3opyKkocTh U JaTbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HetoToHA. C0XKEHHE CIIEKTPAIbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonydyenne n300paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon yudeit B cobuparoleit JuH3e.
Xox Jydell B paccenBaroLIeH JIMH3E.
[Tonmyuyenue n300pa’keHUI C OMOIIBIO JTUH3.
[Tpunumn neiicTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10 Mopens rinasa.
11. PaznosxkeHue 06e0ro CBeTa B CIIEKTP.
12. Tlomy4yenue Genoro cBeTa MpU CIOKEHUU CBETA Pa3HBIX 1IBETOB.
Jlabopamopuvie pabomol u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH yTila OTPAXKEHUsI CBETOBOIO Jy4a OT YIJIa MMaJIeHHUs.
2. V3yueHue XapakTepUCTUK N300paKEHUS MPEIMETA B IIJIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCHMOCTH YIJjla MPEJIOMIIEHUS CBETOBOTO Jiyda OT yIJia MaJeHus Ha
IPaHULE «BO3LyX—CTEKIIO».
4. TlomyueHue n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenne POKYCHOTO PACCTOSTHUS M ONITHUECKOM CHUITBI COOMPATOIICH JIMH3BI.
6. ONBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
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7. OnbIThl IO BOCHIPHSTHUIO IIBETA IIPEAMETOB ITPU UX HAOIIOIEHUH YepPE3 LIBETOBBIEC (PHIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pezepdopaa u mnanerapras Mozaenb aroma. Mojaens aroma bopa. Hcnyckanne u
IIOTJIOLICHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anb(a, 6eTa- u raMMa-u3inydenus. CtpoeHue aToMHoro sapa. Hykionnas
MOJI€Tb aTOMHOT O sizipa. M3oTonsl. PagnoaktruBHble npeBpauienus. Ilepuoa nomypacnasa aToMHBIX
Anep.

SnepHble peakuuy. 3aKOHBI COXPAaHEHUs 3apsIOBOTO U MACCOBOIO YHCEN. DHEPIUsl CBA3U
aTOMHBIX szep. CBA3p Maccel U Hepruu. Peakuuu cuHTesa u aeseHus suep. Mcrounuku sHepruu
ConHua u 3B€37.

Snepnas sHepreruka. JlelcTBYs paAMOAKTUBHBIX U3JIy4YE€HUH HA )KUBBIE OPraHU3MBI.
Jemoncmpayuu.
CrieKTphl U3IIy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyuHbIX I'a30B.
Crnektp Boznopoza.
Habmronenue TpexoB B kamepe BusbcoHa.
PaGora cuérurka MOHU3UPYIOMINX U3TYUCHHH.
Perucrpanus uzinyyeHus IpupoOIHBIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopuusie pabomot u onvimel.
1. HaGnrosenue CIIONIHBIX M TMHEWYATHIX CIIEKTPOB U3TYUYCHUS.
2. HccrnepnoBaHue TpeKOB: H3MEPEHHME OHHEPIUM YACTHLBI [0 TOPMO3HOMY IyTH (IO
dororpadusam).
3. H3mepeHue paaroakTUBHOIO (OHA.

IHoBTOpHTE/ILHO-0000111A10IIIHIT MOTYJIb.

[ToBTOpUTENIEHO-00001IAIONINI MOTYJIb TIPEAHA3HAYEH AJISl CUCTEMAaTU3aluu U 00001IeHus
MIPEIMETHOTO CO/IEPKAHUS U OIBITA JESTEIbHOCTH, MPUOOPETEHHOTO MPU U3yUYEHUHU BCETO Kypca
¢u3uKy, a TaKkKe IS MOJATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMeHY IO (hM3UKe s
o0yyaromuxcsi, BHIOPABIINX ATOT yUeOHBIN IIPEIMET.

IIpn n3ydeHnn NaHHOTO MOAYJS PEAN3YIOTCA U CUCTEMATU3UPYIOTCS BUABI JEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00€CTIEUNBAETCS JOCTUKEHUE TPEIMETHBIX U METANPEAMETHBIX MJIAHUPYEMBIX
pe3yabTaToB 00y4YeHHs, (HOPMHUPYETCS €CTeCTBEHHOHAY4YHas IPaMOTHOCTh: OCBOCHHME Hay4HBIX
METOJIOB HCCIIEJOBaHMS SIBJICHUM MPUPOAbl U TEXHHUKH, OBJAJCHHE YMEHUSIMU OOBSACHATH
¢buznyeckue sSBICHUs, TPUMEHSS TOIyYEeHHbIE 3HaHUs, PelIaTh 3a/1a41, B TOM YHCJIe KaUeCTBEHHbIE
U DKCIEPUMEHTAJIbHBIE.

[IpyHIMIHATBHO 1EATENbHOCTHBIN XapaKTep JaHHOIO pa3/iesia pean3yeTcs 3a CUET TOro, UTO
oOyuJaroluecs BBITOIHSIOT 331aHNs, B KOTOPBIX UM IMPEJIaraercs:

Ha OCHOBE IOJIyUYE€HHBIX 3HAHUN pacrio3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS B
OKpY’Karoliel MpUpo/ie U OBCETHEBHOM KU3HH;

UCTOJIb30BaTh HAYYHBIE METO/bl HCCIEIOBaHUS (DU3MYECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOJTYUYECHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATH HAy4yHblE OCHOBBI HambOoJee BaXKHBIX JIOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HampuMep, MPaKTHUYECKOro HCIOIb30BAHMS PA3JIMYHBIX MCTOYHUKOB SHEPTrUU HAa OCHOBE 3aKOHA
IIPEBPALIEHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB YHEPTUHU.

o0k~ whE

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA HPOI'PAMMDBI 11O ®U3BHUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuenne ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUs HAMPABICHO Ha JOCTHIKEHUE
JIMYHOCTHBIX, MCTANTPCAMETHBIX U NPCIMCTHBIX O6p330BaTeHLHBIX PE3YJIbTATOB.

B pesynprare wu3ydyeHus QUIMKM HA YPOBHE OCHOBHOTO 00ImIero o0Opa3oBaHUs Yy
oOyuatorerocsi OyayT c(hOpMHUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3yJIbTAThl B YACTHU:



1) maTpMoOTN4eCKOro BOCIIUTAHUS

— IPOSIBIICHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pru3nueckon
HaYyKHU;

— IIEHHOCTHOE OTHOLICHHE K TOCTHKEHHUSAM POCCUMCKUX YUEHBIX-(DHU3UKOB;

2) rpa:kKIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

—TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBbIX U ATHYECKUX
pobJIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM TOCTHIKECHUN (PU3UKH;

— OCO3HaHUE BA)KHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIUIIOB B JESTEIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOI0 BOCIIUTAHMSI:

— BOCIIPUATHE ICTETUUYECKUX KauecTB (PU3MUYECKON HAYKHU: €€ TApMOHHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

—OCO3HaHUE LIEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOI'O MHCTPYMEHTA ITO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaYKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

— pa3BUTHE HAy4YHOH JIFOO03HATEIBHOCTH, HHTEPECA K UCCIIEOBATENbCKOM 1€ATEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBHOTO 0JIArONOJTYYHsI:
—OCO3HaHUE IIEHHOCTH 0e30MacHOro obpasa >KU3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BA)KHOCTU IpaBUJ OE€30MaCHOrO IOBEJEHUS Ha TPAHCIOpPTE, Ha JIOpOrax, C
ANEKTPUYECKUM U TEILJIOBBIM 000PYI0OBAaHUEM B IOMAIIHUX YCIOBHSIX;

— cOpMHUPOBAHHOCTH HaBBIKA pe(IEKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TpynoBOro BocnuTaHus:

—aKTUBHOE y4YacTHE B PEIIEHUHU NMPAKTUUYECKUX 33/1a4 (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHM3ally, TOpoJa, Kpas) TEXHOJOTHYECKOW U COIMAIBbHON HaIlpaBICHHOCTH,
TPeOYIOMIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

—MHTEpeC K MPAKTHUYECKOMY U3YUYEHHIO MPOECCHii, CBI3aHHBIX C (DU3HUKOIA;

7) IKOJIOTrMYECKOT0 BOCIIMTAHMSI:

—OpHUEeHTalMsl Ha MpUMEHEHHe (U3MYECKUX 3HAHUM I pelleHus 3afad B 00JacTu
OKpPY’KaloIlle Cpe/ibl, MNIAHUPOBAHUS MOCTYIKOB U OLIEHKH MX BO3MOXHBIX MOCJEICTBUI
JUISL OKPYKAIOIIEH Cpeibl;

— OCO3HaHHUE II100aTBbHOr0 XapaKkTepa SKOJIOTHUYECKUX MPOOJIeM U MyTel UX peleHHs;

8) aganTannu K M3MEHSIOIUMCS YCJIOBUAM COLMAJIBLHON M IPUPOIHOM Cpeabl:
—HOTPEOHOCTh BO B3aUMOJEHCTBUU TPU BBINOJHEHUM HWCCIEIOBAaHUN M IPOEKTOB
(bu3MUeCKOil HANPaBICHHOCTH, OTKPBHITOCTH OMBITY U 3HAHUSAM JPYTHUX;

— IIOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO e TeNbHOCTD;
—TOTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHHWM, B TOM uucie (HOpMyIHpOBaTh HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSIX;

— 0CO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

— IUTAHWPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

— CTpEeMJICHHE aHATTU3UPOBAThH U BBISBIISITH B3AUMOCBSI3H IPUPO/IBI, 00IIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHU;

—OIIGHKa CBOMX JEUCTBUN C Y4Y€TOM BIMSIHHMS Ha OKPY’KAIOLIYI0 Cpely, BO3MOXKHBIX
rI100aBHBIX TTOCTIEICTBUN.

METAIIPEJMETHBIE PE3YJIbTATbBI



B pesynbraTe ocBoeHHS MporpaMMbl 1o GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUS

y oOyuaromerocs OyayT chOpMHpPOBAHBI MeTalmpeIMeTHbIE Pe3yJbTaThbl, BKJIIOYAIOIINE
MO3HABATENIbHbIE YHUBEpCaJbHble Y4yeOHbIE JEHCTBUS, KOMMYHHKAaTHUBHBIE YHHBEpCAJIbHbBIE
yueOHbIe JIeHCTBUS, PETyJIATUBHBIC YHUBEPCAIbHBIC yUeOHbIE ACHCTBUSI.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBLIC y‘leﬁHbIe JelcTBUA

Ba3oBble Jornyeckue aeiicTBud:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHBIC IIPU3HAKHA OOBEKTOB (SIBJICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KiacCH(UKALMK, OCHOBaHUA JUIsi 00OOIIEHUS U
CpaBHEHWSI,

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTUBOPEUMS B paccCMaTpUBAEMbIX (PaKTax, NaHHBIX U
HAOJIOICHUSAX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHUSIM,

BBISIBJISITH [IPUYMHHO-CIICJCTBCHHBIC CBS3U TPU M3YYCHUH (DU3MUECKUX SBICHUU W
MPOIECCOB, JIejaTh BBIBOJBI C HCIOJB30BAHUEM JICIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYCHNUH, BBIABUTATh TUIIOTE3bI O B3AUMOCBSI3SX (DU3MYECKHUX BEIUYHH;
CaMOCTOSITENILHO BBIOMPATH CIIOCOO pelieHus yueOHON (u3nueckoil 3agaun (CpaBHEHUE
HECKOJIbKUX BApUAHTOB pEIICHHWs, BBIOOp Hambojee TMOAXOIAIIEr0 C  y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUER).

ba3oBble ucciaenoBaTelbcKue AeiicTBUS .

HCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT IIO3HAHMS;

MPOBOJIUTH 10 CAMOCTOSITENIHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOKHBIA (U3NYECKUN
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHUE (PU3MUECKOTO SIBICHUS;

OLICHUBATh Ha MPUMEHHUMOCTh W JIOCTOBEPHOCTh WH(OpPMAIHIO, TOIYYEHHYIO B XOJE
HCCIIEIOBaHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYyIIMpPOBaTh 0OOOIIEHHSI U BBIBOJBI MO pPe3yJIbTaTaM MPOBEIEHHOTO
Ha0JII0/IeHUs, OIIBITA, UCCIIEIOBAHNUS;

IIPOrHO3UPOBAaTh BO3MOYKHOE JajibHellee pa3BUTHE (DU3NYECKHX MPOLIECCOB, a TaKKe
BBIIBUTATh MPENO0KEHUSI 00 UX PaA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSTh Ppa3JIUYHbIE METOJbl, MHCTPYMEHTBHl M 3allpochl MpU TOHUCKE M OTOOpE
MHGOpMAIUY WM TaHHBIX C YIETOM IMpeI0KeHHON yueOHoM (u3nyeckoit 3a1aum;
aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIUIO PA3INYHBIX BUIOB
1 GOpM MpeICTABICHHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMANbHYIO (OopMy TMpeacTaBiIeHUs HHGOpPMALUU H
WUIIOCTPUPOBATh PEIIAEMBIE 3aJaud  HECIOXKHBIMU CXEMaMM, JIuMarpaMMaMH, WHOU
rpaduKoi U UX KOMOMHAIUSMHU.

KoMmmyHuKkaTHBHBIC yHUBepcaabHbIe y4eOHbIE JeHCTBUSA:

B XO7Ie 00CYXeHUsI Y4eOHOr0 MaTepualia, pe3yJbTaTOB JaOOPATOPHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI M BHICKA3bIBATh UJIEH, HAIICJICHHBIEC Ha
pelIeHre 3a1a9d 1 TIOJIICpKaHKe 0J1aroKeIaTeIbHOCTH OOIIECHUS;

COTIOCTABJIATH CBOM CY>KJCHHUS C CYXKICHUSIMHU APYTUX YUACTHUKOB TUAIOTa, OOHAPYKUBATh
pa3IM4Mre U CXOJICTBO MO3UIIMIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIUYHO MPECTABIATH PE3YJIbTAThl BBIMOIHEHHOTO (PM3MUYECKOTO OIbITA (IKCIIEPUMEHTA,
HCCIIETOBAHMSI, IPOCKTA);

MMOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHIAMBUAYAIbHON pabOThHl IpH
pelIeHnr KOHKPETHON (hU3MUYECKOM MPoOIeMbl;

MPUHUMATh 1€l COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH JEUCTBUA TO €€
JTOCTIDKEHUIO: pacIlpelieNiaTh pPOJd, OOCYXJaTh MPOLECCHl M Pe3yJbTaTbl COBMECTHON
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;



BBINOJIHATE CBOIO 4YacTb pPabOThI, AOCTHras KadeCTBEHHOIO pe3ysbTaTa IO CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUA C APYTMMU WICHAMU KOMaH/bL;

OLIEHUBATh KAa4eCTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOATEIBHO
cOpMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PerJIHTI/IBHbIe YHuBEpCaJlbHbIC y‘leﬁHLIe JelCcTBUA

CaMoopranmaunﬂ:

BBIBISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIHAX, TPEOYIOIIUX IS PEIICHHS
(bu3NIeCKUX 3HAHUH;

OPMEHTHPOBAThCS B PA3IMYHBIX NOAXOJAaX MPHHATHS pelmeHnil (MHIUBUIYaIbHOE,
MIPUHATHE PELICHHS B TPYIIE, IPUHATUE PEIICHUH IPYTINOi);

CaMOCTOSITENIbHO COCTaBJIATh AQITOPUTM peHIeHUs (U3MYecKOoW 3ajaud WM IIJIaHa
UCCIICIOBAaHUSI C YYETOM MMEIOLIUXCS PECYypcOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpeAaraéMble BApHAHTHI PEILICHH;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOUMOHAJbHbII HHTE/JIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluM U IpeJyiaraTh IJ1aH €€ N3MEHEHNUS,

OOBSICHATh MPUYUHBI JOCTHKCHMs (HEAOCTHXKEHMs) Pe3yJIbTaTOB JEATEIIbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM 4YMCJIE B XOJ BBIIOJIHEHUS (PU3MUYECKOTrO
HCCIIEIOBaHMS WM NIPOEKTA) Ha OCHOBE HOBBIX 00CTOSTENIbCTB, H3MEHUBILNXCS CUTYallUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejJoBeKa B XOJ1€ CIOpa WM TUCKYCCUU Ha HAYUYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

MIPU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHnH PU3NYECKUX 3a]1a4 WK B YTBEPKICHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XKE MPABO IPYTrOro.

INPEAMETHBIE PE3YJIbTATbBI

K KOHIY 06y‘leHI/IH B 7 KJacce NpCAMETHBIC PE3YJIbTATBI Ha 0a3o0BOM YPOBHE HOJI?KHBI

OTpaxkaTh c(HOPMHUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHHI:

UCIOJIb30BATh MOHATHS: (PU3HUECKUE U XMMUYECKHE SBJICHUS, HAaOII01€HUE, SKCIEPUMEHT,
MOJI€Tb, TUIOTE3a, EAMHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYyJa, arperatrHble
COCTOSIHUSL BellecTBa (TBEPAOE, MKHUJAKOE, ra3000pa3HOE), MEXaHHYEeCKOe [BHKEHUE
(paBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOPHS, PABHOAECHCTBYIOIAs CUJla,
nedopmarus (ynpyras, miacTU4eckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

paznuuath siBieHusa (auddy3us, TEIIOBOE NBIKEHHE YACTHUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE MABM)KEHHME, WHEPLUSA, B3aUMOJCICTBHE Te€Jl, pPaBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHOW OChbIO BpallleHMs, Tiepesjadya JaBieHusl TBEPAbIMU TellaMH,
KHUJIKOCTSMHU M Tra3amMH, aTMocepHoe JaBlieHHe, IUIaBaHUE TeJl, IPEBPaICHUs
MEXaHMYECKOM IHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YYEHHBIX (PU3MUECKUX SBJICHHUM B OKpPY’KaIOIEM MHUPE, B TOM
yucie (pu3nyecKkue SBJICHUS B IPUPOJIE: IPUMEPHI ABMKEHHS C Pa3IMYHBIMU CKOPOCTSIMHU B
KUBOM M HEXHUBOW NpUpoJe, ACHCTBHE CHJIBI TPEHUS B MPUPOAE M TEXHUKE, BIHUSHHE
aTMOC(epHOro JaBJIeHHs Ha KMBOM OpPraHu3M, IJaBaHUE PbIO, pbluaru B Telle YeIOBEKa,
P STOM MEPEBOJUTH MPAKTUYECKYIO 3a/Jady B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE
CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHHA;



ONKCHIBATh HM3Y4YEHHBIE CBOWMCTBA Tel U (U3MYECKUE SIBICHHUSA, HCIONb3Ys (DU3MUECKHe
BEJTMYUHEI (Macca, 00bEM, TUTOTHOCTD BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSIS CKOPOCTH,
CWJIa YNPYroCcTH, CHUJIa TSXKECTH, BeC Tela, CWia TPEHHUs, JaBlieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BEITAIKUBAOINIAS CHJIa, MEXaHUUYeCKasi paboTa, MOIIHOCTD, TJIEYO CHUJIBI,
MOMEHT CHJIbl, KO3(PQHUIMEHT MOJEe3HOr0 JAEHUCTBUS MEXaHHU3MOB, KHHETHYECKas M
MOTCHIIMATbHAS DHEPrus), MPU OMHCAHUU MPABWIBHO TPAKTOBATH (PU3UYECKHI CMBICT
UCIOJIb3YEMBIX BEJIMYMH, UX O003HAYCHHS U €IWHUIBI (PU3UUECKUX BEJIUYUH, HAXOJIUTh
(GopMyJIbI, CBSI3BIBAIONIUE MAHHYIO (PU3WYCCKYIO BEIMYMHY C JAPYTMMH BEITUYHHAMH,
CTPOUTH rpaQUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SIBJICHHUS U IMPOIIECCHI, UCTOIB3Ys MpaBUiIa
CIIOXKEHUs cuil (BAOJb OMHOW TpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MIPaBWJIO paBHOBECHs phiuara (0J0Ka), «30J0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPAHCHUS
MEXaHMYECKOM HSHEpPruM, MpH O5TOM J1aBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aluChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHHUE,

OOBSCHATH (PU3NYECKHUE SBJICHUS, MPOIECCH U CBOMCTBA TEJ, B TOM YHCIIe U B KOHTEKCTE
CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CIICJICTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4YEeHHBIX
CBOMCTBA (DU3NYECKUX SIBIICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarth pacy€THbIC 3a/1a4u B 1—2 1eHCTBUS, UCIIONb3YsI 3aKOHBI U ()OPMYIIbI, CBSA3BIBAIOIINE
(u3HUYecKre BEIMYMHBL: HA OCHOBE aHAJIN3a YCIIOBHS 33]]a41 3alTUChIBATH KPATKOE YCIIOBHE,
MOJICTABIATh (hU3MUECKHE BEIUYMHBI B (OPMYJBI U MPOBOAUTH PACUYETHI, HAXOIUTH
CIIpaBOYHbBIC JaHHBbIC, HEOOXOAMMBIC [JISi PEIICHUs 3a7ad, OICHUBATH PEATMCTUUYHOCTH
MOJIy4€HHOM (pU3NUEeCKON BETHUUHBI,

pacrno3HaBaTh IPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU TOMOIIH PU3NISCKUX METOOB, B
OIMHMCAaHUU UCCIEIOBAaHUS BBIACIATH MPOBEPAEMOE MPEINOoNIoKeHNe (THIIOTE3Y ), pa3IuiaTh
Y MHTEPIPETUPOBATH MOJYYCHHBIM PE3yJIbTaT, HAXOAUTH OMIMOKH B XOJIE OMBITA, JIeJaTh
BBIBOJIBI 110 €0 PE3yJIbTaTaM;

MIPOBOJIUTH OTIBITHI 110 HAOIIOIEHUIO (PU3NYECKUX SIBICHUIN WU (PU3NUECKUX CBOMCTB TEI:
(dbopMynHupoBaTh MpOBEPsieMbIe MPEANONIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJ OIBITA U ()OPMYITHUPOBATH BHIBOIBI;

BBITIONHATh TPSMbIE HU3MEPEHUS] PACCTOSHUSA, BPEMEHH, MAcChl Teia, 00bEéMa, CHIIBI H
TEMIIEpaTypbl C HCIOJIb30BAHMEM aHAJOTOBBIX W IHU(POBBIX MNPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCONIOTHON MOTPENTHOCTH U3MEPEHHI;
MPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIWYMHBI OT APYrou ¢
WCII0JIb30BAaHUEM NIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO JIBUKYIIIETOCs Tea
OT BPEMEHHM JIBHKEHUS TeJIa, CUIIBI TPEHHUS CKOJIBKEHHUS OT Beca Teja, KadecTBa 00paboTKu
MOBEPXHOCTEN T M HE3aBUCUMOCTH CUJIbI TPEHHUSI OT IUIOLIAAN CONPUKOCHOBEHUS TEl,
CWJIBl YNPYTrOCTH OT V/JIMHEHUS TPYKWHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BbEMa
MOTrpy>KEHHOM YacTH Tejla M OT IJIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH
Tena, OT TAyOWHBI, Ha KOTOPYIO TOTPYKEHO TEJ0, YCJIOBHM IIJIaBaHHS TEJ, YCIOBHM
paBHOBecHsI pblyara U OJOKOB), y4acTBOBaTh B TUIAHMPOBAHHUH YyUEOHOTO HMCCIIEIOBAHUS,
coOupaTh YCTAaHOBKY U BBITIOJHATh WM3MEPEHUS, CIeAys TMPeIIoKEeHHOMY TUIaHY,
(UKCUpOBaTh PE3yNbTAThl MOJYYCHHOH 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJE
MPEIOKEHHBIX TAOJIHIl U TPAPUKOB, JIEIaTh BBIBOJIBI IO PE3yIbTaTaM HCCIICIOBAHNUS,
MIPOBOINTH KOCBEHHBIE H3MEPEeHUS (PU3NUECKIX BETHMYHH (TUIOTHOCTh BEIIECTBA KUKOCTH
¥ TBEPJOTO Tea, CUjla TPEHHUS CKOJIBKEHUsI, JaBJICHUE BO3AyXa, BHITAJTKHUBAIOIIAS CHIIA,
JEHCTBYIONIAs HA MOTPYKEHHOE B YKHUJKOCTh TENO, KOAPOUIIUEHT MOJE3HOTO ACHCTBUS
MIPOCTBIX MEXAaHU3MOB), CJIETYsI TPEITI0KEHHOM HHCTPYKIIMU: TIPU BBHITOJTHEHUH U3MEPEHUIT
COOMpPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHHUE NCKOMOUW BEIIMUUHBI,
coOJTr01aTh MpaBMIIa TEXHUKH OE30MTaCHOCTH ITPH paboTe ¢ 1a00paTOPHBIM 000PYI0BAHHEM;



yKa3bIBaTh MPUHIUIBI AEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JUHaMOMETP, cooOwaromnmecs COCYIbI, 6ap0MeTp, pblyar, MOABHMKHBIM U HEMOIBUKHBII
0JI0K, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHLUIBI ACHCTBHUS U3YUCHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpoM Ha HX OMUCaHUs (B TOM 4YHUCIE: MOAUIMIHHUKH, YCTPOHCTBO BOAOIPOBOJA,
TUAPABIMYECKUM Mpecc, MAHOMETP, BEICOTOMED, MOPIITHEBOM HACOC, apEOMETP), UCTIOIb3YS
3HaHHUA O CBOWMCTBAaX (UINYECKUX SIBICHUA U HeoOXoAuMmble (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTL  MpUMEpPbl  (HaXoAWTh UWHGOPMAIMIO O TpUMEpax) MNPAKTUYECKOTO
HCIIO0JIb30BaHUA q)HSI/I‘ICCKI/IX 3HAaHUM B HOBCGI[HGBHOﬁ KU3HU OJId 06CCH6‘ICHI/I$I
6e3omacHoCTH ITpH o0palieHnuu ¢ IpudopaMu U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHECHHUSI
3JI0POBbSI U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpeie;
OCYIIECTBISITH 0TOOP UCTOYHUKOB UH(OpMaru B UHTEpHETE B COOTBETCTBUU C 3a/IaHHBIM
ITIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM M IYTEM CPaBHEHHUs Pa3IU4HBIX
HMCTOYHUKOB BBIACIATH HH(OPMALINIO, KOTOPAs SBJISETCS IPOTUBOPEUUBOI MIIK MOXKET OBITh
HEJIOCTOBEPHOI;

UCIOJIb30BaTh TPU BBIMOJHEHUN Y4YEOHBIX 3aJlaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3HUYECKOTO COJEpIKAHUS, CIPABOYHBIC MaTEepPHAIbl, PEeCypchl ceTH VHTepHeT, BIajeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus MH(OPMALIUU U3 OJJHON 3HAKOBOM
CHUCTEMBL B JPYTIYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCHbMEHHBIE U YCTHbIE COOOIICHHS Ha OCHOBE 2-3
HMCTOYHUKOB WHGPOpMAIUU (U3NISCKOTO COJACPKAHHS, B TOM YHUCIE MyOJUYHO JeaTh
KpaTKHue COOOIIEHHUS O pe3ysibTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEeIOBAaHUM, MPU STOM
IpPaMOTHO HCIOJIB30BATh N3YYECHHBIN MOHATUIHBIN anmapar Kypca GU3NKH, COITPOBOKAATH
BBICTYIUICHHUE MPE3EHTAINEH;

IIPY BBINOJIHEHWN Y4YE€OHBIX MPOEKTOB M HCCIIEJOBAaHMM pachpenensTh OO0sS3aHHOCTU B
rpynme B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJa4yaMU, CICAUTH 3a BBINOJHEHHEM IlJIaHA
)IGI\/'ICTBI/II\/JI, aICKBATHO OIICHUBAThb COOCTBEHHDIH BKJIad B ACATCIBHOCTbL TPYHIIBL,
BBICTpanBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAOIIMX.

K KOHIY 06y‘leHI/IH B 8 kuiacce NpCAMCETHBIC PE3YJIbTATBI Ha 0a3o0BOM YPOBHE HOJI?KHBI

OTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHHI:

WCIIONb30BaTh MOHATHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKEHUE aTOMOB U
MOJIEKYJ, arperaTtHble COCTOSHUSI BEILEeCTBA, KpUCTANIMYECKUE U aMOopQHBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIM Map, BJIAXHOCTh BO31yXa, TeMIlepaTypa, BHYTPEHHSS
SHEPTHUsI, TETUIOBOM JIBUTATEIb, DJIEMEHTAPHBIN AIEKTPUUCCKUHN 3apsijl, SIEKTPUUIECKOE MOJIE,
MPOBOJIHUKY U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pasznuuath SBIEHHUS (TEIUIOBOE pacHIMpeHHue M CKaThe, TeIulonepenadya, TEeIIoBOe
paBHOBECHE, CMauMBaHKE, KaIMJUIIPHBIE SIBJICHUS, UCTIAPEHUE, KOHACHCAIIUs, TUIABICHHE,
Kpuctainu3anus (OTBepJeBaHUE), KHUIIEHUE, Temonepeaaya (TEIIONPOBOAHOCTE,
KOHBEKLIUS, W3JIyY€HHUE), OHIEKTPU3ALMS Tel, B3aUMOJEHCTBUE 3apsioB, JACUCTBUS
AJEKTPUIECKOTO TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICMCTBHE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJIs HAa IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHAYKIIMS ) TIO ONKUCAHUIO X
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE (HU3HYECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBIICHUE U3YUYCHHBIX (PU3MUECKHUX SBICHHUHN B OKPY’KAIOIIEM MHPE, B TOM
grcne (pu3nvecKkue SBICHHUS B TMPHUPOJC: TMOBEPXHOCTHOE HATSHKECHHE U KAMUIUISIPHBIC
SIBJIGHUSI B TIPUPOJIE, KPUCTAJLIbI B MpHUpoae, uznydenue ColHila, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsS, CHEra, 3JIEKTPUYCCKHE SIBICHUS B
aTMocepe, AIeKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE 110JIe 3eMIIH, Apeiid MOoII0CcoB,
pOJIb MAarHUTHOTO TIOJIS JJIS JKM3HU Ha 3emiie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOIUTH



MPAKTUYECKYIO0 3a/Jady B Yy4eOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(bU3NYECKUX SIBICHUIA;

OINUCBIBATh M3YyYEHHBIE CBOICTBA Tel M (PU3MUECKHE SIBICHUS, UCHONb3Yys (PU3NUECKue
BEJIMYMHBI (TemmepaTypa, BHYTPEHHs D3HEPIus, KOJUYECTBO TEIUIOTHI, YJEJIbHas
TEIUVIOEMKOCTh ~ BELIECTBA, yJelbHAs TeIloTa IUIABJIEHUS, YyJAeIbHas  TEIUIOTa
napooOpa3oBaHus, YAENbHAas TEIUIOTAa CrOpPaHUS TOIUIMBA, KOA(MQHULUUEHT IO0JIE3HOTO
JeUCTBUS TEMJIOBOM MAILIMHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, JICKTPUUECKUN 3apsij,
CHJIa TOKa, DIIEKTPUYECKOE HANpPSHKEHUE, CONPOTUBICHUE NPOBOJHMKA, YACIbHOE
COIIPOTHBIIEHUE BEILECTBA, PabOTa M MOIIHOCTb 3JEKTPUYECKOTO0 TOKA), NPH ONUCAHUU
MPaBUIBHO TPAKTOBATh (PM3MUECKUH CMBICI HCIIOIB3YEMbIX BEIMYMH, O0O3HAYCHUS WU
eIMHULIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (POPMYJIbL, CBS3BIBAIOLINE TaHHYIO GU3NYECKYIO
BEIMYMHY C JAPYTUMH BEJIHMYMHAMH, CTPOUTH TIpaUKd H3YYEHHBIX 3aBHCHUMOCTEH
(bU3NYECKUX BEJIUYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS U MPOLECCHI, HCIIONIb3YSl OCHOBHBIC
MIOJIOKEHUSI  MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOEHHsl BELIECTBA, MPUHIIMII
CYIEpPIIO3ULIMHU T10JIeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMma
Il ydacTKa 1enu, 3akoH J[xoyns—JIeHna, 3aKkoH coXpaHeHUs SHEPruu, Ipu 3TOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIUCHIBATh €r0 MaTEMaTUYECKOE BBEIPAKCHHUE;
OOBSICHATH (PU3MUECKHUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YMCJE U B KOHTEKCTE CUTYyalui
[IPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATh PUUMHHOCIEICTBEHHbIE CBSI3H,
CTpOUTH O0BSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ ONMOpoi Ha 1—2 M3yuyeHHBIX CBOMCTBa
bu3NIeCKUX SBICHUH, GPU3NIECKUX 3aKOHOB UJIH 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 331a4u B 2—3 1eHCTBUS, UCIIONb3Ys 3aKOHbI U (POPMYJIbI, CBS3bIBAIOLIUE
¢du3nvecKre BeTMYMHBL: HA OCHOBE aHAJIM3a yCIIOBHUS 33/1a4H 3aIMCHIBAaTh KPATKOE YCIOBHE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JUISI PELCHMs 3aJaud, BHIOMpaTh 3aKOHBI M (DOPMyJIbI,
HeoOXouMBbIe JUIsl €€ peleHus], IPOBOJIUThH PacuéThl U CPAaBHUBATH MOJIyYEHHOE 3HaUCHHE
($u3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOILIU (HU3MUECKUX METOJIOB,
HCIIOJIb3Ysl ONIMCAHNE UCCIIEOBAHMSI, BBIIEIATH IPOBEPSAEMOE NIPEATIONO0KEHHUE, OLICHUBATD
MPaBWJIBHOCTb MOPSIIKA MPOBEIEHUS UCCIIEIOBAHMUSI, JIEJIaTh BBIBOIBI;

MIPOBOJIUTH OMBITHI 110 HAOMIOJCHUIO (DU3NYECKHX SIBICHUM MM (U3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SBJICHUS, 3aBUCUMOCTh JaBJIEHUS BO3AyXa OT ero o0béma, TemrepaTyphl,
CKOPOCTH ITpOLlecCa OCTBIBAHUS M HArpeBaHus IPU M3JIyYEHHH OT LIBETAa M3JIydarolieu
(moromaoneit) MOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJABI OT TEMIIEPATYpPhl )KUJIKOCTH U
IIoHIan €€ MOBEPXHOCTH, JIEKTPU3ALMS TNl U B3aUMOAECHCTBUE MIEKTPUIECKUX 3aps/I0B,
B3aMMO/JICHICTBHE MOCTOSHHBIX MarHUTOB, BU3yaJlM3allis MarHUTHBIX IOJIEH MOCTOSIHHBIX
Mar"HuTOB, IEHCTBUS MarHUTHOTO I10JI HA TPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOMCTBA AJIEKTPOABUTATENs] IOCTOSHHOIO TOKa): (OpMYyJIHpOBaTh IPOBEpsSEMBbIE
MPENOI0KEHUs, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000PYA0BaHHMSI, ONTHUCHIBATH X0/
omnbITa U (pOPMYIHPOBATH BHIBOIBL;

BBITIOJIHATH NPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BJIaXXHOCTH BO3yXa, CHJIBI
TOKa, HANpsHKEHUsS] C MCIOJIb30BAHMEM aHAJIOTOBBIX MPHUOOPOB U JATUYUMKOB (DU3UUECKUX
BEJIMYMH, CpPaBHUBATh pe3yJbTaThl H3MEPEHUH C Yy4€TOM 3aJaHHOW aOCOMIOTHOU
MOTPEIIHOCTH;

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (U3NYECKOH BEIMYUHBI OT JPYro ¢
HCIOJIb30BAaHNUEM MPSIMBIX U3MEPEHUN (3aBUCHMOCTH COIPOTUBIICHHS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAJU IIONEPEYHOI0 CEYEHMsI M YyJEIbHOIO COINPOTUBIIEHMS BEIIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, MIYLIEr0 4epe3 NMPOBOJHHMK, OT HANPSKEHHWs Ha MPOBOAHHUKE,
HCCIIEIOBAaHUE IIOCIEA0BATENbHOIO M NApajuIEIbHOTO COEIMHEHUH IPOBOIAHHUKOB):
IUIAHUPOBaTh HCCIIEZOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATh HM3MEPEHMs, CIEHys



IIPEUIOKEHHOMY IUIaHy, (PMKCHpPOBATh PE3YyJbTAThl MOJyYEHHOM 3aBUCUMOCTH B BHJE
TabauI U TpaduKoB, AeTaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEeIOBAHNUS;

IIPOBOJIUTh KOCBEHHbIE W3MEpeHMs] (U3NYECKUX BEIWYMH (yAelbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTHBIIEHUE MPOBOJHHMKA, padOTa M MOUIHOCTb DJIEKTPUYECKOTO TOKA):
IUIAHUPOBaTb ~ M3MEPEHUs, COOUpPaTh  OSKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  ClEdys
IIPEIJIOKEHHOW HHCTPYKLNHU, U BBIYUCIIATH 3HAUEHUE BEINYUHBL;

co0JIr01aTh MpaBUIla TEXHUKU O€30IIaCHOCTH IPH paboTe ¢ 1ab0paTOpHBIM 000y I0BAHUEM;
XapaKTepu30BaTh MPUHLUIIBI ACHCTBUS U3YUCHHBIX PHOOPOB M TEXHUYECKUX YCTPOMUCTB C
OIOPOM Ha MX ONHUCAHUA (B TOM YMCJE: CUCTEMa OTOIUICHHsI JOMOB, TUTPOMETP, IapoBast
TypOuHa, amrepMmerp, BOJIbTMETD, CYETUUK IIEKTPUYECKON SHEPruH,
JIEKTPOOCBETUTENbHbIE IPUOOPBI, HAarpeBaTelbHbIE 3JIEKTPONPHOOPHl  (IIPUMEPBI),
NNEKTPUYECKUE NIPETOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb IIOCTOSIHHOTO TOKA),
UCIOJb3ysd 3HaHMS O CBOWCTBaX (U3MYECKUX SBICHUH M HEoOXOAMMBIE (PHU3UYECKUe
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOHCTBA M M3MEPUTENbHbIE MPUOOPHI IO CXeMaM
U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBUraTellb BHYTPEHHErO CrOpaHusi, 3JEKTPOCKOI, pPEOCTar), COCTaBIATh CXEMbl
ANEKTPUYECKUX LIETIEH C MOCIEN0BATENbHBIM U NapauIeIbHbIM COEIMHEHUEM DJIEMEHTOB,
pas3nuyast ycJIoBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPHUUECKUX LETeH;

NPUBOANTH TMpHUMEPHl  (HaXOAWTh HMH(OpPMAIMIO O TpuUMepax) MNPAKTUYECKOTO
UCIOJb30BaHUS (U3UYECKUX 3HAHUH B IOBCEAHEBHOM JKU3HU s  oOecredyeHus
0€30MacHOCTH P 0OpaIeHIH C TPUOOPAMU M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHECHUS
3JI0POBbsSI U COOJIIOJICHUSI HOPM KOJIOTHYECKOI0 MIOBEACHUS B OKpY Karollel cpesie;
OCYIIECTBIISITh MOMCK MHpOpManuu (usmueckoro copepkanus B MHTepHETE, HA OCHOBE
UMEIOIUXCA 3HAaHUM M IyTEM CpPaBHEHUS [JOIOJHUTEIbHBIX HCTOYHHMKOB BBIJIEISATH
nH(pOpMaLINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;
UCIOJIb30BATh TP BBIMOJHEHUM Y4YeOHBIX 3aJlaHMi Hay4YHO-TIONMYJISIPHYIO JHMTEpaTypy
(U3MYECKOTO COJepKaHUs, CIIPAaBOYHbIE MaTepHallbl, pecypchl ceTH VHTepHeT, BiIajeTh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, peodpazoBaHus MH(OPMAIMK U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE TIHCHbMEHHbIE W KpaTKUE YCTHbIE COOOIIeHus, 0000mas
MH(OPMALIMI0O M3 HECKOJbKMX HCTOYHUKOB (DU3MUECKOTO COJIEp’KaHUs, B TOM UHUCIE
nyOIMYHO MPEACTaBIATh Pe3yJbTaThl MPOEKTHONW WM UCCIIEI0BATENILCKOM JesITeIbHOCTH,
IIpU 3TOM TPaMOTHO HCIOJb30BaTh M3YUYECHHBIH MOHATUHHBIN ammapaTr Kypca (U3MKH,
COIIPOBOYXAAThH BBICTYIIJICHUE NTPE3EHTALIUEN;

[P  BBIMOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (U3MUECKUX MPOLECCOB
pacripesieniaTh OO0s3aHHOCTH B TpyINIle B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTH 3a BBIMIOJHEHHEM IUIaHa IeUCTBUN M KOPPEKTHPOBATH €r0, aJleKBaTHO OLIEHUBATH
COOCTBEHHBIH BKJIaJ] B JEATEIBHOCTb TPYIIBL, BHICTpaUBaTh KOMMYHHUKATHBHOE
B3aMMO/ICIICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHny oOyueHus B 9 kJjacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI

OTpaxkaThb C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCSl YMEHHUI:

WCIIONB30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPAECKTOPHSI,
OTHOCUTEJIBHOCTh MEXaHHUYECKOro JBWXEeHMA, Aedopmarus (ympyras, IUIacTHYecKast),
TpEHUe, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M IEPETPY3KH, LIEHTP TSHKECTH,
a0COMIOTHO TBEP/OE TEJO, LEHTP TSHKECTH TBEPAOIrO Tesa, PaBHOBECHE, MEXaHHUYECKUE
Koje0aHusl U BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYyK, 3JIEKTPOMAarHUTHBIE BOJIHBI, LIKaIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh, CIIEKTPhI UCITyCKAHUS U
HOTJIOIEHUS, anb(a, 6eTa- 1 raMMa-U3ITydeHMsl, U30TOIIBI, sIEPHAsl SDHEPIeTHKa,



pasnuyath sBJIEHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE JIBHIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MaJCHUE TEJ, PaBHOMEPHOE
JBYDKEHUE TI0 OKPYXKHOCTH, B3aUMOJIEHCTBUE TEJl, PEAKTUBHOE ABMKEHHE, KojeOaTeIpHOoe
JBIDKEHHUE (3aTyXalollue W BBIHYXKACHHBIE KOJICOaHUs), PE30HAHC, BOJHOBOE JBIIKEHHE,
OTpa)KEHHE 3BYKa, NIPSIMOJIMHEHHOE paclpoCTpaHEeHHE, OTPAKEHUE U NPEIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAXCHHE CBETA, PAa3JIOKEHUE OEJ0ro CBETa B CIEKTP M CIOXKECHUE
CIIEKTPAJIbHBIX [[BETOB, JUCIIEPCUs CBETA, ECTECTBEHHAs paIMOaKTUBHOCTb, BOSHUKHOBEHHE
JIMHENYaToro CHeKTpa U3JIy4EeHHs) [0 ONHUCAHUIO UX XApAaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3NUECKUX SABICHUN B OKPY’KAIOIIEM MHpE (B TOM
qucie GU3nYecKue IBJICHHUs B IPUPOJIE: IPUIIUBbI U OTIUBBI, JBIKEeHHUE Tu1aHeT CotHeuHOoH
CUCTEMBI, PEAKTUBHOE JBM)KEHUE JKHUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMHU, 9X0, LIBETA TeJ, ONTUYECKHE SIBICHUS B
npupoje, OMOJOTHYEcKoe NEHCTBHE BHIMMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
U3IYy4YeHUH, €CTECTBEHHbIN paguMOaKTUBHBIA (POH, KOCMHUYECKHE JIyYd, PaJHUOAKTUBHOE
U3JIy4YeHUe MPUPOAHBIX MUHEPAJIOB, JAEUCTBUE PAJMOAKTUBHBIX M3JIyYEHUN HA OPraHU3M
YeJIO0BEKa), MPU H3TOM [EPEBOAUTH MPAKTUYECKYIO 3ajauyy B Yy4eOHYIO, BBIICIATH
CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBICHUI;

OIUCHIBATh W3YyYEHHBIE CBOICTBAa Tel U (PU3MUYECKHUE SIBICHUS, UCHONb3Ys (PU3NUECKue
BEJIMYMHBI (CpelHsAs W MIHOBEHHAas CKOpPOCTb Te€jla IMPU HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpEHUE, MepeMellleHue, My Th, YIIoBas CKOPOCTh, CUJIa TPEHHs, CHJIa YIPYrocTH, CUila
TSYKECTH, YCKOPEHHE CBOOOJHOIO MaJEHMs, BEC Tela, UMIIYJIbC Teja, UMITYJIbC CHIIbI,
MeXaHu4deckass paboTa W MOIIHOCTb, MOTEHLHUAIbHAS SHEPrus Tesa, HOJHATOro Hal
[TOBEPXHOCTBIO 3€MJIH, IOTEHLIMAIbHASI SHEPTHSI CKATOM MPYKUHBI, KHHETHYECKast JHEPIUs,
MIOJIHAsl MEXaHUYEeCKasi SHEPrHsl, IEpUOJ] U YacToTa KosieOaHUi, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeb MPEIOMIICHHUS CPEbl), IPU ONHCAHUU
MPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIMYMH, O00O3HA4YEeHUs U
€IMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILIUE JaHHYIO (PU3HUECKYIO
BEIMYMHY C JAPYTUMHM BEJIMYMHAMM, CTPOMTH TIpaUKd H3YYEHHBIX 3aBUCHUMOCTEH
(hbU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UUECKUE SIBIEHUS M IPOLECCHI, UCHOJIb3Yys 3aKOH
COXPAHEHHUs HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMS, MPHUHILMII CYNEPHO3ULIHUHU CHUII,
IIPUHLMII OTHOCHUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHMsI UMILYJIbCa,
3aKOHBI OTPAKEHUS U MPEJOMJIEHUS CBETA, 3aKOHbI COXPAHEHUSI 3apsA0BOI0 U MacCOBOTO
qucen MpU SACPHBIX PEAKIMAX, IPU 3TOM JlaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMaTUUYECKOE BhIPAKEHHUE;

OOBSICHATH (PU3MUYECKHE TPOLECCHl U CBOMCTBA Tel, B TOM YMCJIE M B KOHTEKCTE CUTyalui
MIPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATh MPUUYUHHO-CIEACTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHUE U3 2—3 JIOTHUECKUX IIaroB ¢ OMOpoil Ha 2—3 M3yueHHBIX CBOMCTBa
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

pemath pacy€THble 3a7aud (ONMUPAIOIIMECS HA CUCTEMY W3 2—3 ypaBHEHHI), UCHOJb3Ys
3aKOHBI U (HOPMYIIbI, CBSI3bIBaIOIINE (DPU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaIM3a YCIOBUS
3aJ]auy 3aIUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEOCTAIOIIME WU U30bITOUHBIE JaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE ISl PEIIEHUs, MPOBOIAUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYCHUS (PU3NIECKON BETUUMHBL;
pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOILIM (U3MUECKUX METOJIOB,
HCIIOJIb3Ysl OMIMCAHNE UCCIIEOBAHMSL, BBIIEIATH IPOBEPSAEMOE MIPEATIONOKEHHUE, OLICHUBATD
IIPABUIBHOCTh MOPSJIKA IPOBEACHUS UCCIIEA0BAHMs, J1€J1aTh BbIBOJbBI, HHTEPIPETUPOBAThH
pe3yabTaThl HAOMIOCHUI U OTIBITOB;

IIPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3HYECKUX SIBICHUM MM (QU3NYECKUX CBOMCTB Tel
(u3yueHue BToporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUS SJHEPTUH, 3aBUCUMOCTh IIEpHUO/ia



KojeOaHUi TMPYKMHHOTO MAasTHUKa OT MacChl Tpy3a U JKECTKOCTH MPYXKUHBI H
HE3aBUCHUMOCTh OT aMIUIMTYIbl MalbIX KoJIeOaHWUH, NMPSMOJIMHEHHOE pPacHpOCTpaHEHUE
CBeTa, paslio’keHue Oeyoro cBeTa B CHEKTpP, U3yYeHUE CBOMCTB M300paKE€HUS B IJIOCKOM
3epKaJjie U CBOMCTB M300paXEHUS IIpeIMeTa B COOMPAOIIEH TUH3Ee, HA0I0ICHUE CIUTONTHBIX
U JIMHEHYaThIX CIHEKTPOB U3IyYEHHUs): CaMOCTOSTENIbHO COOMpaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa OOOPYAOBaHMS, ONMCHIBATH XOJA OMNbBITA W €ro pe3yJbTaThl,
(hopMyIUpOBaTh BHIBOJIBI;

MIPOBOJIUTH IPU HEOOXOAUMOCTHU CEPUIO TPSMBIX U3MEPEHUH, ONIpEIeIIsis CpeIHEe 3HAUCHUE
u3MepsieMo BeNMUYMHBI ((POKYCHOE pacCTOSHHE cOOuparolied JIMH3bI), 000CHOBBIBATH
BBIOOD crioco0a u3MepeHus (M3MEepPUTEILHOTO MPUO0pPa);

MIPOBOANUTh HCCJIEOBAHUE 3aBHUCUMOCTEH (U3MUECKUX BEIUYHH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBHKEHUHU 0€3
HaYyaJlbHOM CKOpPOCTH, Mepuoaa KojleOaHuii MaTeMaTH4eCKOro MasTHUKA OT JJUHBI HUTH,
3aBUCHMOCTH YIJIa OTPaK€HHUsl CBETa OT yIJla MaJeHus M yrja INpeloMJIEHHs] OT yria
najeHusi): TUIAHUPOBAaTh  MCCIENIOBAaHUE, CaMOCTOSTENIbHO CcOOUpaTh  YCTaHOBKY,
(buKCUPOBaTh PE3YIBTATHI MOTYYECHHONW 3aBUCUMOCTH (DU3UYECKHUX BETMYMH B BHJIE TAOIHUI]
U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHUS;

MIPOBOJIUTH KOCBEHHBIE N3MEPEHUS (PU3NIECKUX BEIIMYHUH (CPEAHSSA CKOPOCTh U YCKOPEHHE
TeJla MpPU PaBHOYCKOPEHHOM JBUKEHUU, YCKOpEHUE CBOOOJHOrO MajeHHs, >KECTKOCTh
NPYXUHBI, KO(PQUIMEHT TPEHUS CKOJBXKEHHS, MeXaHudeckas paboTa M MOIIHOCT,
4acToTa U MEepHoJ] KoJIeOaHU MaTeMaTH4YeCKOro U MPYKHUHHOTO MasTHUKOB, ONTHYECKAs
cuia coOMparomeil JTHH3bI, PaJIuOaKTUBHBIA (OH): TUIAHUPOBATH M3MEPEHUs, coOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIMOJHATH M3MEPEHUs, CIEAys MPeaaoKeHHOM
UHCTPYKLIMHU, BBIYUCIATH 3HAUEHUE BEJMUYMHBI U aHAJIU3UPOBAThH MOJIYUYEHHBIE PE3yIbTaThl
C y4€TOM 3aJaHHOU MOTPELIHOCTH U3MEPEHHU;

co0IIroAaTh NMpaBujia TEXHUKH 0€30I1aCHOCTH MIPH paboTe ¢ 1a00paTOpHBIM 000PYA0BAHUEM;
pa3nuyaTh OCHOBHBIE NMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJeNeil: MaTepuanbHas TouKa,
a0CoMIOTHO TBEPAOE TEJIO0, TOUEUHBIH MCTOUHUK CBETA, JIyd, TOHKAs JHMH3a, IUIaHETapHas
MO/IeJIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C
OIOpOM Ha UX ONMUCAHUS (B TOM YHCIE: CIIUIAOMETP, JATUUKH MOJIOKEHHS, PACCTOSHUS U
YCKOpPEHHS, paKeTa, 5XOJOT, OYKH, MEPHUCKOIl, QoTroamnmnapaT, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOII, TI03UMETp, Kamepa BuiibcoHa), HCIonb3ys 3HaHUS O CBOWCTBAaX (PU3HYECKHX
SIBJIGHUN U HEOOXOAUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl M CXEMaTHUHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTpPOMCTB,
WU3MEpUTENIbHBIX TNPUOOPOB M TEXHOJOTMYECKUX TMPOLECCOB IMPH PEUICHUH Y4YeOHO-
NPAKTUYECKUX 3aJad, ONTUYECKHE CXEMbI IS MOCTPOEHHs] M300paXEHUH B IUIOCKOM
3epKajie ¥ coouparouieil TuH3e;

OPUBOAMUTH MpHUMEpHl  (HaXOAUTh HMH(OpMAIMIO O MpuMepax) MNPAKTUYECKOTrO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HM JJs oOecnedeHus
0€30IacHOCTH MpH 00palleH!H C TPUOOpPaMU U TEXHUUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS
3JI0pOBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO MOBECHUS B OKPYKAIOILIEH Cpee;
OCYWIECTBIATh TOUCK uWHpopMmanuu (u3ndeckoro cozepxkanus B  VHTepHere,
CaMoOCTOSITENNbHO  (OPMYJIUPYsI TIOMCKOBBIM 3alpoc, HAXOAUTh MYTH ONpPEJEIeHUs
JOCTOBEPHOCTH TOJYYEHHOW HMH(POpPMAIMM HAa OCHOBE HMEIOIIMXCS 3HAaHUM U
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

UCIOJIb30BaTh TP BBHIMOJHEHUH Y4YEOHBIX 3aJlaHMi Hay4YHO-TIONMYJISIPHYIO JHMTEpaTypy
(bu3MYECKOTO COJep)KaHUs, CIPAaBOYHbIE MaTepHallbl, pecypchl ceTH VHTepHeT, BIajeTh
npuéMamM# KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus MH(YOPMAIMK U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;



co3/1aBaThb COOCTBEHHBIC ITMCbMEHHBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE MH(OPMALUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NUYECKOTO COIECPKaHMsL, TyOIMYHO PEACTABIATh PE3YIbTaThl
IIPOEKTHON WM MCCIEAO0BATENbCKOM AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIIONIB30BATh
W3YYEHHBI TOHATUHHBIA ammapar HW3y4aeMoro pasjena (HU3UKH M CONPOBOXKIATH
BBICTYIICHHE IIPE3EHTAlMeN ¢ y4€TOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IIVIAHUPOBAHMUE 7 KJIACC

Ne ni/m HaumeHoBaHue pa3/ieioB H TeM NMPOTrPaMMBbl KoauuecTBo yacos JaexkTpoHHble (I poBbIe) 060pa3oBaTe/ibLHbIE
pecypchl

Bcero KouTtposnbnbie IMpakTu4yeckue padoThI

padoThl
Pazjen 1. ®u3uka u eé poJib B N03HAHUM OKPY:KAI0LIEro MUpa
1.1 dwusuka - HayKa o MPUPOJIE 0 0 bubnmnoreka [{OK https://m.edsoo.ru/7f416194
1.2 ®dusnyeckue BEITMUNHBI 0 2 bubmmoreka LIOK https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIH METO/I MO3HAHUS 0 0 bubnmnoreka [{OK https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Paznen 2. [lepBoHavyaibHbIEe CBE/ICHUSI O CTPOEHNH BellleCTBa
2.1 CrpoeHue BelecTna 0 1 bu6numoreka LIOK https://m.edsoo.ru/7f416194
2.2 JBrKeHUe 1 B3aMMOJICHCTBUE YACTHI BEIISCTBA 0 0 bubnnoteka I{OK https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSL BELIECTBA 0 0 bubnnoreka LIOK https://m.edsoo.ru/7f416194
Hroro mo paznery 5
Paznen 3. /IBukeHne u B3auMoaelCTBHE TeJ
3.1 MexaHU4ecKoe JBIKESHUE 0 0 bubnnoreka I{OK https://m.edsoo.ru/7f416194
3.2 Wnepuus, macca, miI0THOCTh 1 1 bubmmoreka L{OK https://m.edsoo.ru/7f416194
33 Cuna. Buner cun 0 2 bu6nunoreka LIOK https://m.edsoo.ru/7f416194
Uroro no pazneny 21




Ne n/m HaumeHoBaHue pa3/ieioB M TeM NMPOTrpPaMMbl KoanuectBo yacos 8 KJIACC dnexTpoHHble (UG pPoBbIe) 00pa3oBaTeJbLHbIE
pecypchbl
Bcero KonrtpoJsbnbie IpakTu4yeckue padboThI
padoThl
Pa3ned 1. TensioBble siBJIeHUSA
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 0 0 bu6motexa [{OK https://m.edsoo.ru/7f4181ce
1.2 TenoBbie poreCcCh 2 4 bu6moteka L{OK https://m.edsoo.ru/7f4181ce
Hroro mo paznery 29
Paznen 2. DiekTpryeckue U MATHUTHBIE SIBJICHUS
2.1 DneKTpUuecKue 3apsiibl. 3apsuKeHHbIE Tela U UX 0 0 bubnuoreka LIOK https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHUE
22 ITocTosIHHBIN 3NIEKTPUYECKUI TOK 1 5 bubnuoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SBICHUS 1 2 bubmoteka [{OK https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarHuTHas MHITYKITUS 0 0 bubmoteka [{OK https://m.edsoo.ru/7f4181ce
HWtoro no pazaeny 39
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 4 11

68




9 KNIACC

Ne n/m HaumeHoBaHMe pa3iesioB H TeM MPOrpaMMBbl KosuvecTBO 4acoB daexTpoHHbIe (MU(POBLIE) 00pPa3oBaTEILHBIE
pecypchl

Bcero KoHnTposbHbIe IIpakTH4yeckune padoTsl

padoThl
Pa3nes 1. Mexanu4eckue siBJIeHHSA
1.1 MexaHn4ecKoe JBMKCHHUE U CTIOCOOBI €r0 OIMCaHUS 0 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
1.2 B3aumopeiicTBre Ten 1 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAaHEHHUs 1 1 bub6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJieOaHusi M BOJHbI
2.1 MexaHnudeckre KojacOanus 0 2 bubmoreka LIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4ecKue BOJTHBI. 3BYK 1 0 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
Wroro no paznery 15
Pazjen 3. DjeKTPOMArHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJTHBI
Htoro no pazaeny 6
Pa3nes 4. CBeTOBBIC SIBJICHUSI
4.1 3aKOoHBI PaCIpPOCTPAHEHUS CBETA 0 0 bu6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKUE TPUOOPHI 1 2 bub6muoreka LIOK https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6enoro ceera B CEKTP 0 0 bubnmoreka LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazjen 5. KBanToBble siBJIeHUsI
5.1 Hcnyckanue u NoTiaoneHue CBETa aTOMOM 1 bubmuoteka I{OK https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOTO si7ipa 2 bubmmoteka I{OK https://m.edsoo.ru/7f41a4a6
53 SnepHble peakyn 0 bu6motexa [OK https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 20




Paznen 6. [lopTopuTeibHO-00001IAI0IMI MOYJIb

6.1 [ToBTOpenue n 0606mEeHne coaepxkanus kypca ¢pusuku | 0 0 bu6muoreka LIOK https://m.edsoo.ru/7f41a4a6
3a 7-9 knacc

Hroro no pasneny 6

OBLIE KOJIMYECTBO YACOB I10 102 5 11

[TPOTPAMME
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