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IHHOACHUTEJIBHAA 3AIINCKA

[IporpamMMma no ¢u3uke Ha ypoBHE OCHOBHOI'O 00IIero o0pa3oBaHUs COCTABJIEHA HA OCHOBE MOJIOXKEHHIM
U TpeOOBaHHMI K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTeNbHON MpOrpamMbl,
npencrasieHHbix B @I'OC 000, a takke ¢ y4érom QenepaiabHON pabodel MmporpamMmbl BOCIUTAHHUS U
Konnenmun npenogaBanus yueOHoro npeamera « Ousmuxay.

Copep:xanue mporpamMmbl 1Mo (u3MKe HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAay4HOI
IPaMOTHOCTH OOYYaIOIIMXCS U OpraHU3aluIo U3yueHUs! (PU3UKU Ha IeATeIbHOCTHONM OocHOBE. B mporpamme mno
¢u3nMKe YYUTHIBAIOTCS BO3MOXHOCTH y4deOHOro mnpeamera B peanusauuu tpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METalpeAMETHBIM pe3yjibTaraM OOyuYeHHs, a TaKKe MEXKIPEIMETHBIC CBSA3H
€CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMUsL.

[IporpamMMa mo ¢u3uKe ycTaHaBIMBAET paclpeaescHre yueOHOro marepuana 1Mo rojam olOydeHus (Io
KJlaccaMm), MpeajiaraeT MPUMEPHYIO IOCIEN0BATEIbHOCTh M3YUYEHHUS TEM, OCHOBAHHYIO HAa JIOTUKE Pa3BUTHUS
MIPEMETHOTO COJIEPKAHUS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImuXCsl.

[IporpamMMma mo ¢usuke pazpaboTaHa C HENbI0 OKa3aHHUS METOAMYECKON MOMOIIM YYUTEIIO B CO3JaHUH
paboueii MporpaMMebl Mo y4eOHOMY MPEAMETY.

®uszuka ABISETCS CUCTEMOOOPA3YIOLIMM ISl €CTECTBEHHO-HAYYHbIX YYEOHBIX NPEAMETOB, MOCKOJIbKY
(du3HUYecKre 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUMN, N3Y9aeMbIX XHUMHEH, OMOJIOTHEH, acCTpOHOMUECH U
¢busnueckoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpA, IPEIOCTaBlsieT Haubolee
sicCHbIe 00pa3lbl MPUMEHEHUS HAyYHOTO METOJa MO3HaHUs, TO €CTh CII0co0a MOJY4YEeHUs JOCTOBEPHBIX 3HAHHIMA
0 MHUDE.

Onna w3 raBHBIX 3ada4 (pU3MyecKoro oOpa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHMsI COCTOUT B
(bopMHPOBaHNUHN €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenune ¢u3uku Ha 0a30BOM YpOBHE IpEIojaraeT OBJaJieHHE CIEAYIOIIMMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

®Hay4yHO OOBSICHSTD SIBJICHUS;
® OIICHMBATh M TIOHUMATh OCOOEHHOCTH HAY4YHOT'O UCCIIEOBAHUS;
® UIHTEPIIPETUPOBATH JJaHHBIE M HCIIOJIb30BaTh HaAyUHbIE JI0KA3aTEIbCTBA JUIsl TOTYUYEHUSI BHIBOIOB.
Ilenn usydeHus (U3MKM Ha YpOBHE OCHOBHOrO oOImiero oOpa3zoBaHMs ompeneneHsl B KoHuenmmu
npernojiaBanus yueObHoro npenmera «®dusnka» B o0pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit @eneparum,
peayn3yIoMX OCHOBHbIE 00IIe00pa3oBaTebHbIE MPOrpaMMBbl, yTBEpX AEHHON pemeHueMm Kosieruu
MunuctepctBa npocBenierus: Poccuiickoit deaepanun (mpotokod ot 3 aexadps 2019 r. Ne [1K-48H).
Hean nzyyenus pU3NKu:
e [IpHOOpETEHNE UHTEPECAa U CTPEMIICHUS O0yUaIOIUXCsl K HAYYHOMY M3yUEHUIO IPUPOAbI, pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®pa3BUTHE TPEACTABICHUH O HAyyHOM MeETOJie MO3HaHWs U (OpMUpPOBaHHE HCCIEI0BATEIBCKOTO
OTHOIICHMS K OKPYKAIOLIUM SIBICHUSM;

¢ hopMUpOBaHME HAYYHOI'O MHPOBO33PEHUS KaK pe3yibTaTa H3y4eHHs OCHOB CTPOEHHsS MaTepuul U
(byHIaMEeHTaIbHBIX 3aKOHOB (PH3HUKH;

¢ (hopMUpOBaHHE MPEACTABICHUI O POIK (PU3UKH I pA3BUTHUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHIL;

®pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cepax Oyaymeill npodeccuoHanbHON NEATETBHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K JaJIbHEHIIIEMY OOYUYECHHIO B ’TOM HAIPaBJICHUH.

JlocTikeHne STHX LeJiell mporpamMmbl MO (U3MKEe Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs
o0ecrieynBaeTcs pelIeHUueM CIeIyIOIUX 3aAay:



eIpuOOpeTeHUEe 3HAHUM O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
® [IpHOOPETEHNE YMEHUN OMUCHIBATD U OOBICHITH (PU3NYECKUE SBJICHUS C UCTOIb30BAHUEM MOTYYECHHBIX
3HAHUM;
® OCBOCHHE METO/IOB PEHICHHS MPOCTEHIINX pacu€THBIX 3a/1a4 C UCIOJb30BaHUEM (PU3UUECKUX MOJEIeH,
TBOPUYECKUX U NMPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUN HAONIOAATh MPUPOAHBIC SBJICHHS M BBINOJHATH ONBITHI, JaOOpPAaTOpHBIE pabOTHI U
HKCIEPUMEHTAIbHbIE NCCIICAOBAHMS C UCIIOIb30BaHUEM N3MEPUTEIBHBIX PHOOPOB;
e OCBOCHHE TPHUEMOB PadOTHl ¢ MHpOpManmel (HU3NMUECKOro coaepkKaHus, BKIOYas HHOpMaluio o
COBPEMEHHBIX JIOCTHKECHUAX (DU3MKH, aHATTN3 M KPUTHUECKOE OLIEHUBaHUE UH(POPMALINY;
®3HAKOMCTBO CO cdepamMu NpoPecCUOHANBHON JEATENbHOCTH, CBS3aHHBIMH C (U3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSX (PH3NUECKON HAYKH.
Ha n3y4enue ¢pusuku (0a30BbIil ypOBEHB) HAa YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus OTBOIUTCS 238
4yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hezieln0), B 8 kiacce — 68 vyacoB (2 yaca B Heneno), B 9 kimacce — 102
yaca (3 Jyaca B HEJICIIIO).

[Ipemiaraemerii B mporpamme 1o (usmke nepedyeHb TabopaTOPHBIX pabOT W OMBITOB HOCUT
pPEKOMEHIaTeNbHBIN XapaKkTep, YUUTENb JIelaeT BbIOOp MpoBeaeHHs 1a00paTOpHBIX PadOT U OMBITOB C YUETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH O00YyYaroIIMXCs, CHUCKAa SKCIEPUMEHTAIbHBIX 3aJaHHui, MpeiaracMbix B
paMKax OCHOBHOT'O T'OCY/IapCTBEHHOTO YK3aMeHa 10 (pu3uKe.



COJAEP)KAHUE ObYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHBL. W3mepenue ¢uznueckux BeauMuuH. DU3NYECKUe NPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METO/i TMO3HaHUs: HaOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBsACHEHHE HaOmogaeMoro seicHus. Omnmcanue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpoOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue NEHBI NSICHUS KA H3MEPHUTEIHLHOTO MPHOOpA.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTH U TBEPJIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL.
5. H3smepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaTyuKa

TEeMIEPaTypPHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh MOJIETA INAPHKA,
MyIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, YeM OOJIBIIIEC BRICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BellecTBA: aTOMbl W MOJEKYJbl, WX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkeHue, auddysus. BzanmopaelicTBHe dYacTHIl BEIIECTBA: MPHUTSDKEHUE U
OTTaJKHUBaHUE.

ArperaTHple COCTOSIHHS BEIISCTBA: CTPOCHHWE Ta30B, IKWJIAKOCTEH M TBEPIBIX
(KpHCTAUTMYECKUX) Tel. B3anMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHO-MOJIKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddysun.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka quamMeTpa aToMa METOJO0M PSAIOB (C UCIIOIb30BaHUEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUMU. B3aumopeiicTBue Ten Kak NpPUYMHA HU3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTtuka B3aumojiedcTBus Ten. Cuna ymnpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOro JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIL.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue MamuHbl. 3aBUCUMOCTbH JaBIEHUS KUJIKOCTU OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmarommecs cocyabl.  [umapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. Omnwit Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs KUIKOCTHIO U ra30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAOUIEN CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH TeJla.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NMOrpyKEHHON B JKUAKOCTh YaCTH TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBECHS

pplyara.

[Ipumenenue npaBuiia paBHOBECUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.
Mexannueckass sHeprud. KuneTndueckas u noTeHuuanbHas dHeprud. lIpespamienue
OJIHOTO BU/Ia MEXaHUUECKOH SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. WMsmepenne KII/] HakKIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca

U pasMm

Cpbl aTOMOB U MOIJICKYIIL. OHBITLI, MOATBCPIKAAOIUC OCHOBHBIC TIOJIOKCHUA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN

MOJIEKYJISIPHO--KMHETHYeCKOW Teopuu. (CmaunmBaHuME M KalWULIPHBIE sBIEHUS. TerioBoe
pacUIMpEeHHE U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBIKEHUS YaCTHILI.
Buyrpennsis sHeprus. CrnocoObl W3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBCPHICHUC paGOTBI. BI/II[I:I TCIUIonCpeaavu: TCrIoNpOBOAHOCTb, KOHBCKIHA, U3JTYYCHUC.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. [lnaBieHue M OTBEpJeBaHHUE KPUCTAUIMUYECKHUX
BEILIECTB. YJelibHas TemioTa IasieHusd. IlapooOpa3oBanue u koHjaeHcauus. VMcnapenwue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TeruioBbiX auratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TenaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. HaGmonenne xumneHwus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

=
= O

=
N

OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COMM MM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJICHHS BO3AyXa OT ero o0béMa u
Harp€BaHusd UKW OXJIAXKICHUA.
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6. IlpoBepka THMOTE3Bl JIMHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaGmoneHue m3MeHEHMs BHYTPEHHEW SHEPrHM Tela B pe3yjbTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOHOM U ropsiuei BOJIBI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW IpU TEIJI00OMEHE C
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TE€1 OT BEJIWYMHBI
3apsI0B M PACCTOSHHS MEXK/Ty TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIECHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHepruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbiT Dpcerena. MarnutHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYSHHUS JJICKTPUUYECKON JHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
OneKTpocTaTU4ecKast UHIYKIIHS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBblii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie OJICKTPHUYCCKOI0 HANPSAXKCHUSA BOJIBTMCTPOM.

=
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. PeoctaT u MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHrie HEBO3MOXXHOCTH pa3/I€JIeHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
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. MarauTHoe 1moJjie ToKa. DJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpO,Z[BI/IFaTeJIB ITIOCTOSIHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HalPaBJIEHUS MHAYKIMOHHOIO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSIHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JEKTPUUECKOTO  COMPOTHUBICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHana.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, HIYILIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aMMOJEHCTBHSI IOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JelIeHUN.
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16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA W HAIPABJICHUs TOKA B KaTYIIKE.

18. M3y4eHue AeCTBHUSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI 3JIEKTPOMArHUTHOM MHAYKLIHMU: MCCIEI0BAHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMXkeHue. HepaBHoOMepHOe
npsIMOJIMHENHOE ABM>KeHHEe. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBkenne. CBoOoaHoe nmagenune. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIuneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tpetuii 3akoH Herorona. [lpuHumn
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJBKEHHUS, CUja TPEHUs
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMHMPHOIO TATOTEHHSA. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbkecTy.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEpIrusa TCEJ1a, IMOAHATOrO HaAd IIOBCPXHOCTBIO 3CMIIH.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUM JIBMKEHMSI OAHOTO M TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUH, MPOUCXOAAIIUX B cUcTeMe 0TcuéTra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. Hs3meHeHue Beca Tesla IPU YCKOPEHHOM JIBUYKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoHcTpynpoBaHMe TpakTa M1 pa3rOHAa W JaJIbHEHIIEr0 PaBHOMEPHOIO JIBHKCHUS
IApUKA UK TEIEKKH.

2. OmnpeneneHue CpeaHEd CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHUS IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
HavyaJbHOW CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPEHUS CKOIBKCHHUS.

8. Omnpenenenue XECTKOCTH MPYKUHBI.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME TIpy3a C HCIOIb30BAaHUEM

HEIIOJABHXKHOI'O U ITOABUYKHOI'O OJIOKOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [’ poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripoctpaneHue npoJ0IbHBIX U MIONIEPEYHBIX BOJIH (Ha MOJIENN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHUKA.
OnpezneneHye 4acTOThl U MepHoJa KoleOaHUH MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTU Mepuojia KosieOaHWH MOJBEHIEHHOTO0 K HHUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuojia KojeOaHUil rpys3a, MOJABEHIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojleOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE ToOJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsiMonuHeiiHOe pacnpoCTpaHEHUE CBETA.
3atmenus Cosaia u JIynel. Otpaxenue cBera. [nockoe 3epkano. 3aKOH OTPaKEHHs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapaTa, MHKPOCKONA H
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Mpuniun neiictBus doroarnmapara, MUKPOCKOTA U TEIIECKOTIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenosanne 3aBUCHMOCTH yTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla NaJeHHs.
N3y4yeHne xapakTepuCTHK H300pa)KeHUs MPeIMETa B INIOCKOM 3epKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla IaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHM Yepe3 IIBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnswiTel Pesepdopaa u mnanerapHas mojenb aroma. Moaens atoma bopa. Mcnyckanne u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- um ramma-usinydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass mopens aromHoro siapa. M3otombsl. PaanoaktuBHble npeBpaimieHus. I[lepuon
noJtypacnaaa aTOMHBIX siJIep.

SAnepHbie peakiyy. 3aKOHbI COXPaHEHUS 3apsA0BOIO U MAaCCOBOIO YHCEN. DHEPrus CBSA3U
aToMHbIX siep. CBs3p Macchl U SHepruu. Peakumu cunHte3a u geneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp BomopoJa.

Habmionenue Tpexo B kamepe Buibcona.

PaboTa cuérunka HOHM3HPYIONTUX U3TyUEeHUH.

Perucrparus nznydeHust pUPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. Habmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE SHEPIHMM YaCTHUIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH JJIsl  CUCTeMaTH3allMu |
00001IeHNsT TPEMETHOTO COJICPYKAHMSI U OTBITA IEATEILHOCTH, IPUOOPETEHHOTO MPU U3YUCHHH
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 00ECHEeuMBaeTCsl JOCTHIKEHHE MPEIMETHBIX |
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSCHATh (UINUYCCKUE SBJICHHS, MPUMCHSS TOJTYyYCHHBIC 3HAHMS,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

HA OCHOBE IMOJIYYCHHBIX 3HAHWH Paclo3HABaTh U HAYYHO OOBSICHATH (DU3MUSCKUE SBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HaMOOJIee BaXKHBIX JIOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTUYECKOTO WCIOIB30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUU HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c()OpMHUpPOBAHbI CIEAYIOIINE INYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— TPOSIBJICHUE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHMCKOHN (Pu3MUecKOn
HAYKH;

— LIECHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUNCKHUX YUEHBIX--(PU3UKOB,;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMSI:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

— OCO3HaHHE LIEHHOCTU (DU3MYECKON HAYyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MUpa,
OCHOBBI Pa3BUTHU TEXHOJIOTUH, BaXKHEUIIIEH COCTABIAIOLIEN KYJIbTYPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEe0BATENbCKON AESITETbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HAaHME IIEHHOCTH 0€30MacHOro o0pa3a *KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpTe, Ha JOporax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alyH, TOpOoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TPeOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— WHTEpEC K MPaKTUUECKOMY U3YUCHHUIO MPOEeCCuii, CBI3aHHBIX ¢ (DU3UKOM;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

— OpHUEeHTalusg Ha TpUMEHeHWEe (PU3WYecCKWX 3HAHUW I pemieHus 3aaad B o0JacTu
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJOTHISCKUX MPOOJIEM U ITyTeH UX PEIICHUs;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— TMOTPeOHOCTh BO B3aWMOJICHCTBHM TIPH BBIMIOJHEHWW HWCCIEIOBAaHUNW U TPOCKTOB
(hU3UIECKOI HAIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO ACSATEIbHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYJIHPOBATH HJICH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUECKUX OOBEKTAX M SIBJICHUSX;



e — OCO3HaHHUE JAe(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (DU3HUKHY;

® — [UTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHNN HOBBIX (M3MUECKUX 3HAHHIA;

® — CTpeMIICHHE aHAIM3HPOBAThH U BBIABIATH B3AaUMOCBS3H MIPUPO/IBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;

® — OIEHKa CBOMX MACHCTBHH € Y4ETOM BIMSHUS HA OKPYKAIOIIYIO CpPEAy, BO3MOXKHBIX
r7100aIbHBIX TTOCIIEICTBHH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHbBIE
YHHUBEpCaIbHbIE yUeOHbIE NIEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBLISIBIISITH M XapaKTepU30BaTh CYLIECTBEHHbBIC PU3HAKU OOBEKTOB (SIBIICHUI);
® YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKALIUU, OCHOBAHHUS JUIs 0000IIEeHUS U
CpPaBHEHUS,
® BBLISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUs B paccMaTpUBaeMbIX (haKkTax, JAHHBIX H
Ha6J'IIOI[CHI/I$[X, OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUAM
® BBISIBIISITh  TIPUUMHHO--CJIEJICTBEHHBIC CBSI3U TMPH H3y4eHUU (U3HUECKUX SBICHUN H
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BbBIIBHUT'ATh T'MITOTE3bI O B3AUMOCBA3AX (1)I/IBI/I‘~IGCKI/IX BCJIMYHH,
® CaMOCTOSITEIbHO BBHIOMpATh CIOCO0 pelieHus: yueOHoM (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BHIOOp Hambojee MOAXOMSMIETO C YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
ba3zoBble ucciieqoBaTe/bCKHeE 1eHCTBUSA
® [ICII0JIB30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
® [IPOBOJUTH IO CAMOCTOSTEIBHO COCTABIEHHOMY IIJIaHY ONBIT, HECIOXKHBIN (hU3MUEeCKUil
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;
® OIICHHWBAaTh Ha NMPUMEHHMMOCTb M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYEHHYIO B XOJI€
WCCJICTOBAHMSI MU DKCTIEPUMEHTA;
® CaMOCTOSTEJIBHO (POPMYIHPOBATH 00OOIIEHNUS U BBIBOABI MO pe3yiibTaTaM MpOBeIEHHOTO
HAOIIO/IEHUS, OTIBITA, UCCIICIOBAHNUS,
® [[POrHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.
Pabora ¢ undopmaumeii:
® IPUMEHATh PA3IMYHBIE METOJbl, MHCTPYMEHTHl W 3alpochl MpU IOHCKE U OTOOpe
HH(OpPMAIUK WM TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM Pu3nUecKor 3a/1auu;
® AHAJIM3UPOBATh, CHUCTEMATHU3UPOBAThb U HHTEPIPETHPOBATH HMH(POPMALMIO PA3TUUYHBIX
BUJIOB U (hOpM IpecTaBICHUS;



® CAMOCTOSITEJIBHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHuss WHPOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHA:

®B XO7c OOCYXJCHHsS Y4eOHOro Marepuana, pe3yJabTaToB JIA0OPATOPHBIX pPadOT o
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TeMbl U BBICKAa3bIBAaTh UICH,
HalleJIeHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeTbHOCTH OOIeHNS;

® COMOCTABIATh CBOM CYXKACHUS C CYXKICHHAMU JPYTUX YYaCTHUKOB JHAJOra,
OOHApY>KMBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

® BEIPA)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEACTABIATH  PE3yJAbTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU paObOTHI IPU
peLIeHUH KOHKPETHOH (PH3NUECKOM MTPOOIEMBI;

e [[PUHUMATh 1M COBMECTHOM JESTEIbHOCTH, OPraHW30BHIBATH JEHCTBHS TO €&
JOCTHKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

® BHINIOJIHATH CBOIO YacTh palbOThHI, JOCTUTAs KayeCTBEHHOTO pe3yjbTara II0 CBOEMY
HAIpaBJICHUIO M KOOPAMHUPYS CBOM JIEHCTBHS C APYTUMH WICHAMUA KOMAHIbI;

® OLICHMBATh KaYECTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHLHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

® BBEISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U Y4EOHBIX CUTYyalUsX, TPEOYIOIUX s pelIeHUs
(bu3nyecKuX 3HaAHMI;

® OPUEHTHUPOBATHCS B PA3JIUYHBIX MOJAXOAAaX MNPHUHATHUS pelleHUd (MHIAMBUAYaAJIBHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

© CAMOCTOSITEJIBHO COCTaBIIAITh QJITOPUTM pelleHus (u3nyeckod 3ajauyd WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUAHThI PELICHUI;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

® 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh iaH e€ H3MEHEHHUS;

© 00BSCHATD MPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, AaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHUBILUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHUE PE3YJIbTaTa LIEJIH U YCIOBUSAM;

® CTaBUTh ce0s HAa MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha Hay4YHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

®IpU3HABATH CBOE MpPaBO Ha OMMOKY MpH pemeHuH (GU3NYECKUX 3aJad WiId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

® [ICIIOJIB30BATh  MOHATHS: (U3MYECKUE M XUMHUYECKHE SIBJICHHUSA, HaOI0aeHue,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOJICHCTBYOIIAsA cuia, nedopmanus (ympyras, IUJIaCTHUYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

e paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YAaCTUIl BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NIBIKEHUE, MHEPIUs, B3aUMOJCHCTBHE TeJ, PaBHOBECHE
TBEPABIX TeJI C 3aKpeIUIEHHOW OChIO BpAalleHUs, Iepefada JAaBleHUs TBEPIAbIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PUZNYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBICHUH B OKpYXAlOIIeM MHUpE, B
TOM uucie (pU3nMYecKue SBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CUIBI TPEHMS B IPUPOJE U
TEXHHMKE, BJIHMSHHE aTMOCPEPHOIO JAaBJIEHUS Ha YXKUBOM OpraHusM, IJaBaHUE pPbIO,
pblYary B TeJe YeloBeKa, MPU 3TOM MEepeBOIUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

® ONMCHIBATh M3YyYCHHbIE CBOMCTBA Tel U (U3MYECKUE SIBICHUS, UCHOIb3Yys (U3NUECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBliEeHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BBITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TMOJIE3HOTO0 JeHcTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIbI
bu3nYeCKUX BEIMYUH, HAXOAWUTh (POpPMYIbI, CBSA3BIBAIOLIME MaHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBUCUMOCTEH
(U3MUeCKUX BEIHYMH;

® XapaKTepU30BaTh CBOWCTBA Tel, (GU3NUYECKUE SIBICHUS U MPOILECCHI, UCIIONB3Ys MpaBHiia
CJIOKEHHMsI CHJT (BJIOJIb OJIHOM IpsiMoit), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena,
MpaBUJIO paBHOBecHs phiuara (OJ0Ka), «30J0TO€ TIPABWIO» MEXAaHHWKH, 3aKOH
COXpaHEHMs] MEXaHMYECKOW SHEPrHM, NMPH 3TOM J1aBaTh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHA M 3aIlMCBhIBATh €M0 MaTEMaTHUECKOE BhIpAXKEHUE;

© O0BSCHATH (PU3HUECKHUE SIBICHUS, POLIECCH U CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTyallUd  TPaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa:  BbIABIATh  HPUYUHHO-
-CIICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIAaroB ¢ OMOPOM Ha
1-2 wu3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUN, (U3MUYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

epemarh pacu€THble 3agaud B 1-2 1eHCTBUS, HCHONB3YsSd 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJayuu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (POPMYIIBI U



MPOBOAMTH PAcu€Thl, HAXOIUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBbIE AJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOU (PU3NYECKON BETMUHHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
B OIMCAaHUU HCCJIENOBAHUS BBIICIATH IMPOBEPSIEMOE IPEANONIOKEHHE (TUIIOTESY),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJIYUYCHHBIH pe3yNlbTaT, HAXOAUTh OLIMOKU B XOJIe
OIBITA, JIEJIATh BBIBOJBI I10 €r0 PE3yJbTaTaMm;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3MUYECKUX SIBICHUN WiM (U3NYECKUX CBOMCTB
Ten: (GopMyaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, cOoOUpaTh YCTaHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;

® BBLITIOJIHATH MPSIMBIE M3MEPEHUs PACCTOSHHUSA, BPEMEHHU, Macchl Teia, 00bEMa, CUJIBI U
TEMIIEpaTypbl C HCIOJIb30BAaHUEM AHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® [IPOBOJUTH MCCIIEAOBAHUE 3aBHUCHUMOCTH OJHOW (DM3MUECKON BEIMYMHBI OT JIPYrou ¢
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHUS OT Beca Teja, KayecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIu
CONPUKOCHOBEHUS TEJI, CWIIBl YIIPYTOCTH OT YJUIMHEHUs IIPYKUHBI, BBITAJIKUBAIOIIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH TeJa, OT TJIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBHU TIJIaBaHUS TN, YCIOBHM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUsS, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEeHUs, cleaysl MPeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh PEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIuIl M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIIECI0BAHMS;

® [IPOBOJIUTh KOCBEHHBbIE M3MEpeHHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tela, CWia TPEHHs CKOJIBKEHHs, [aBIECHUE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl MpPeaoKEHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUH cOOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

ecoOM0IaTh NIpaBUJa TEXHUKH Oe30macHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
00opy0BaHUEM;

e yKa3bplBaTh MNPHUHIMIIEI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKHUX YCTPOMCTB
C ONOpOoH Ha MX OMHUCAHUs (B TOM YHUCIE: MOAMMIHHUKH, YCTPOHCTBO BOJOIPOBOJA,
THJIPABIUYECKUN Mpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOW HAcoC, apeoMerp),
UCIIOJNIb3YSl 3HAHUS O CBOMCTBAaX (PM3MYECKUX SIBJICHUI U HEoOXoIuMble (r3HUEcKue
3aKOHBI U 3aKOHOMEPHOCTH;

®[IPUBOAMTH MPHUMEPHl (HAXOOUTH HMH(OpPMAIMIO O TMpUMepax) MNPAKTUYECKOrO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpalleHuH C NPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



® OCYILECTBIIATE OTOOP HMCTOYHUKOB HH(popManuu B IHTepHETEe B COOTBETCTBUU C
3a/IaHHBIM ITIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOINUXCS 3HAHUN U IyTEM CpPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIJIEISITh HHPOPMAIIHIO, KOTOPASI SBISETCS] TPOTUBOPECUNBOMA
WA MOXeET OBITh HEJIOCTOBEPHOM;

® ICTIOJIH30BATh NPU BBINOJHEHUH YYEOHBIX 33aHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIQ/IeTh MpUEMAaMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpazoBaHus HHGOpMaLUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCHbMEHHbIE U YCTHBIE COOOLICHHS Ha OCHOBE 2—3
HMCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX HCCIEI0BAHUMN, IPU STOM
IrpaMOTHO HWCHOJB30BAaTh M3yYCHHBIM MOHATHHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE TPE3EHTALIUEH;

®IpY BBHINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEIOBaHUM pacrpeneisTh 00A3aHHOCTH B
rpYIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTh 3a BBIIOJHEHUEM IJIaHa
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAs MHCHHE OKPYKAIOITUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI

OTpaxkaTb CHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® 1ICIIOJIb30BaTh TOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE AaTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIC Tena,
HACBIIICHHBIA U HEHACHIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, IIEKTPUIECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHI TOK, MarHUTHOE
oJIE;

epa3nuyaTh sBIEHUS (TEMJIOBOE pACIIUPEHHE W C)KaThe, Temonepeaada, TEIIOBOe
paBHOBECHE, CMayuBaHHE, KaNWUIIPHbIE SBJICHUS, HCHApPEHUE, KOHJACHCAIMS,
IUIaBJIEHUE, KpUCTAJITN3alus (oTBepaeBaHue), KHUIIEHHE, Terioneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINKUCAaHUI0 WX XapaKTEePHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUHM B OKpYXarolleM MHUpE, B
TOM uyucie (U3MYecKHe SBIEHUS B TPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTALUIBI B Mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B aTMmocdepe, JIIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

® OITUCHIBATh U3YYCHHBIC CBOMCTBA TNl M (PU3UYECKHUE SBIICHUS, HCIONB3YS (DU3UUECKHE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIOoTa
napooOpa3oBaHus, yaeiabHas TEIUIOTAa CTOPAaHMs TOIUIMBA, KOY(PPHUIIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
YZI€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOTO TOKA), IpU
OMKMCAHUN TPABWIBHO TPAKTOBaTh (DU3MYECKHIA CMBICI HCIHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

® XapaKTepu30BaTh CBOWCTBAa Tell, (U3WYECKUE SBJICHHUS U MPOLECCHI, HCIONb3YS
OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUUECKOW TEOPUU CTPOCHHS BEIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alKCHIBATH €T0
MaTEeMaTU4YECKOe BHIPAXKCHHUE;

® 00BSICHATH (DU3MYECKHE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE CUTYyaIUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO-CIICACTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHE M3 1—2 JOrMYecKux IIaroB ¢ OMOpod Ha 1—2 W3Y4YEeHHBIX
CBOICTBa (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

epemath pacuy€THble 3a7aud B 2—3 JEHCTBUS, HUCIONB3YysSd 3aKOHbI U (OPMYIIBI,
CBs3bIBalOIIME (DU3MUECKHE BEIWYMHBL: HAa OCHOBE aHalu3a YCJIOBHUS 3aJlaud
3alUCBHIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUIsI PEHICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /IS €€ PelIeHUs, IPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HAaYeHHE (PU3MUECKON BEIMYUHBI C M3BECTHBIMU JaHHBIMU;

® pacIio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTH NMPU MOMOITU (PU3MUECKHUX METOJIOB,
UCIIONBb3Ysl ONHCAaHUE WCCIEAOBAHMS, BBIICIATH IPOBEPSEMOE MPEANOI0KEHHE,
OIICHUBATH MPABUIILHOCTh NOPSAJIKA MPOBECHUS UCCIIEA0BAHMS, 1€T1aTh BHIBObL;

® IPOBOIUTH OTBITHI TTO HAOTIOACHUIO (PU3NYECKUX SBICHUN WM PU3NIECKUX CBOMCTB TEJ
(KanmWJUTSIpHBIE ~ SIBJICHUSI, 3aBUCHUMOCTH JIaBJIEHHWS BO3AyXa OT €ro oObéMma,
TEeMITepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAaHUS U HATPEBAHUS TIPHU U3JTYyUYEHUU OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTHU, OJJIEKTpPU3alUus Tel U
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH TOCTOSIHHBIX MarHUTOB, IEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyNIHpOBaTh MpPOBEPSEMbIe TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJOBaHHUS, OMHUCHIBATH XOJ OMNBITA W
(bopMyIUPOBATh BHIBOJIBI;

® BRITIOJTHATh TIPSIMBIE U3MEPEHHUS TeMIIepaTyphbl, OTHOCHTEIHLHON BIAKHOCTH BO3/yXa,
CHUJIBI TOKA, HAIPSDKEHUS C HWCIOJH30BAHUEM AaHAJIOTOBBIX TPHOOPOB M JTaTYHUKOB
bu3MYECKUX BENUYMH, CPAaBHHMBATh PE3YNIbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

® IPOBOJUTH KCCIEAOBAHNWE 3aBHUCUMOCTH OJHOW (DM3MUECKON BEIMYUHBI OT JPYrou ¢
MCIIOJIb30BAHUEM NIPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJHUKA OT
€ro JUIMHBI, IJIOIIA U MOMEPEUYHOT0 CEYCHUS U YAEIbHOTO CONPOTHUBIICHUS BEIECTBA
MIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha MPOBOJIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBLHOTO U MapauIeIbHOTO COEIWHEHUM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U BBIMONHITH M3MEPEHUS, CICIys



IPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYMH (yIelbHas TEMJIO0EMKOCTb
BELIECTBA, CONPOTUBJICHUE MTPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

ecoOm0laTh IpaBUJIa TEXHUKM O€30macHOCTH IMpu pabore ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

® XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpPOM Ha MX omucaHHs (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETP,
napoBast TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK HIEKTPHUUECKOW HHEPIuH,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTeNbHBIC AJIEKTPOIPUOOPH (TIPUMEpHI),
JJIEKTPUUECKUE MPEJOXPAHUTENIH, SJIEKTPOMArHUT, 3JEKTPOJABUIrATENb IOCTOSHHOTO
TOKa), WCIOJb3Yys 3HAHUS O CBOMCTBaX (PU3MUECKUX SABICHUM M HEOO0XOAUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHMYECKHE YCTPOHCTBA U H3MEPUTENIbHBIE HPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUUYECKHX ILIeNed ¢ IMOCIeJ0BaTeIbHBIM U MapajUlebHbIM COCINHEHHEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

®[IPUBOAMTH MpHUMEPHl (HAXOOUTh MH(OpMAIMIO O TMpUMepax) MPAKTUYECKOrO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30MacHOCTH TpU OOpalleHHWH C NOpUOOpaMM M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBIIATh MOUCK MH(OpMaIuu (usnyeckoro cojepkanusi B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpaBHEHHUS JIOTOJHUTENIBHBIX HCTOYHMKOB BBIIENIATH
UHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTUBOPEUNBON MITH MOXKET OBITH HEJOCTOBEPHOM;

® ICTIOJIb30BATh IPU BBINOJHEHUH YYEOHBIX 33JaHUN HAy4YHO--TIOMYJISIPHYIO JIUTEPaTypy
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJIETh NMPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi WH(GOpMAIUU W3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

eco3JaBaTh COOCTBEHHBIE IHCHbMEHHbIE M KpaTKHe YCTHBbIE COOOIIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UUECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOW WM  HCCIEN0BaTeNIbCKON
JeSITeTLHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIB30BaTh W3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKATh BHICTYINICHHE MTPE3CHTAIHEH;

®IIpH BBINIOJHCHUM YYEOHBIX TIPOCKTOB W HCCIEAOBAHWHA (PH3MUECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBUM C IOCTABICHHBIMU 3ajjauyaMH,
CJIEZIUTh 32 BBIIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JI€ATEIBHOCTh  TPYNIbI, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aMMO/IEHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonuy oOyueHust B 9 Kiacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHU:

® ICTIOJIB30BATh TMOHATHSA: CHCTeMa OTCYéTa, MaTepualbHas TOYKa, TPACKTOPHA,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBIKEHUS, Nedopmanus (ynpyras, miacTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3K, ILEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TENO, HEHTP TSHKECTH TBEPAOIrO Tella, PaBHOBECHE,
MEXaHWYECKUe KOJNICOaHWsI W  BOJHBI, 3BYK, HHQPa3ByK H  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTbh U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHUs W MorjiouleHus, anbpa-, Oera- U ramma-
U3JIy4€HHUS], U30TOIIbI, SACpHAst SHEPIeTHKA;

e pa3nuyaTh SIBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllde M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PpPaclpOCTPaHECHHUE,
OTpaXeHUE U MPEJIOMIIEHHE CBETA, [I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHNE
0ernoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBIICHUE M3YYCHHBIX (DM3MYECKHUX SIBJICHUW B OKpYXKaromeMmM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: NMPHIMBEI U OTJIUBHI, JBIDKCHUE TUTAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tell,
ONTHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIbTPaQHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PaAHOAKTHUBHOE W3JIYYCHHE MPUPOJIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIyUCHHM HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OIIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBIICHUS, UCIIONB3Ys (hU3nyecKkue
BEJTMYUHBI (CpPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIleHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO MAaJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYeCKasi padoTa M MOIIHOCTh, TOTCHIIMAIbHASI DPHEPTHUS TeJa, MOTHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UUYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YEeHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH;

® XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHHS M MPOIECCHI, UCIONb3Ysl 3aKOH
COXpPAHEHHUs HHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHIUIT OTHOCUTENBHOCTH [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAOBOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIlIUCHIBATH M0 MATEMATHUECKOE BBIPAKCHHUE;

® 00BSCHATH (PU3MUECKHE MTPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIEC U B KOHTEKCTE CUTYAIIHid
MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTEPa: BBIABISTH MPUUYUHHO--CJICICTBEHHBIE CBSI3H,



CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 H3YyYEHHBIX
CBOWCTBA (PM3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIC 3a/1ayil (OMUPAOIIKECcs HA CUCTEMY U3 2—3 ypaBHEHUH), HUCIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WU
U30BITOYHBIE JIaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE UIS PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH TIOJIYYEHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

® pacro3HaBaTh NpoOIEMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOIIH (PU3NIECKUX METOJOB,
UCIIOJIb3YSl OIKMCAHUE UCCIIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPaBWJIBHOCTh MOpPsIKA IPOBEIEHUSI HCCIEAOBAHUS, JeNaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUIN U OIIBITOB;

® [IPOBOJUTH OIBITHI M0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TEI
(u3yueHne BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHs SHEPrUH, 3aBUCHMOCTH
nepuo/ia KojiebaHuil MPyKMHHOTO MAasITHUKA OT MAacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHUH, MPSIMOJIMHEHHOE PacpOCTpaHEHNE
CBETa, paslio’KeHHE Oelloro cBeTa B CIEKTp, U3YyUYEeHHE CBOMCTB H300pakeHHUsS B
IUIOCKOM 3€pKaje M CBONCTB H300paXeHHsl MpeAMeTa B coOMparouieil IuH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3JIY4YEHHUS): CaMOCTOSTEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PyYAOBaHMS, OTIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThl, JOPMYTUPOBATH BHIBOIBI,

® [IPOBOJIUTH TPH HEOOXOJAMMOCTH CEpHUI0 TIPSAMBIX HM3MEpPEHHA, OIpENelNss CpeaHee
3HaYeHHe H3MepseMoi BeNWYMHBI ((OKYCHOE paccTOsSHHMEe COOUpAIOLIeN JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mMepeHus (I3MEpUTEIHLHOTO MPUO0pPa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBIKEHUM 0€3 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHHM MaTeMaTH4ecKoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXEHHsI CBETa OT yrjia MaJeHUus U
yria IpeloMIIeHUsl OT yIiia MaJieHus1): TUIaHUPOBATh UCCIEIOBAHHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
(GU3NIeCKUX BEIWYMH B BHJE TAOMUI] U TpaduKOB, JAETaTh BBIBOJABI MO PE3yJbTaTaMm
UCCIIE/IOBaHMS;

® [IPOBOJINTh KOCBEHHBIC M3MEpeHUs (U3NYECKUX BETMYMH (CPEmHSs CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOOPPUIIUEHT TPEHUS CKOIBKEHHs, MeXaHudeckas paboTa u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass cuja coOWparomed JIMH3bI, pPaTuOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY W BBITIONHSTH
U3MEpEHUs, Cenys MPEAIOKEHHON MHCTPYKIIMH, BBIYUCISTh 3HAUCHUE BEIUYUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEIIHOCTH
W3MEPEHHI;

ecoOMmOaTh TMpaBWIA TEXHUKA OE30MacHOCTH mpu pabore ¢  Ja0OpaTOPHBIM
0o0opyIoBaHUEM;

® pa3aMyaTh OCHOBHBIE MPU3HAKHU U3YUEHHBIX (PU3UUYECKUX MOJENICH: MaTepuaibHas TOUKa,
abCoNMIOTHO TBEPAOE TEJO, TOYEUHBIM MCTOYHHUK CBETa, Jy4, TOHKas JIMH3a,
TUTAHEeTapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIENTb AaTOMHOTO SIIpa;



® XapaKTepU30BaTh MPUHIIMITEI IEHCTBUSA U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOoW Ha HUX oOmnMcaHus (B TOM 4YHCIE: CHMJIOMETP, HATYMKU I1OJI0KEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JIO0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMmepa BuiibcoHa), HcIonb3ysd 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3Y4YEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX IMPOLIECCOB MPH PEHIEHUU y4eOHO--
IPAaKTUYECKUX 3aJjay, ONTUYECKHUE CXEMbI JJIS MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie u coouparorei JIMH3e;

®[IPUBOAMTH IpUMEPbl (HAXOOUTh MH(OpPMALMIO O MpUMEpax) HPAKTUYECKOIO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TpPH OOpalIleHud C [pudOpaMH M TEXHHYECKHMH YCTPOHCTBAaMH,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYXKarollen cpene;

® OCYILECTBJIATh IOUCK HH(popManuu (uznyeckoro coaepxaHus B HMHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3ampoC, HAXOJUTh ITYTH OIPEISICHUs
JIOCTOBEPHOCTH TIOJNYYEHHOW WH(GOpMAIMM HAa OCHOBE HWMEIOMIMXCS 3HAHUH W
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

® [ICII0JIb30BATh IIPU BBINOJIHEHUU YYEOHBIX 33JaHUN HayuyHO--TIONYJISPHYIO JUTEPATypy
(GU3MYEeCKOro Ccojep)KaHus, CIOpaBOYHble MaTepHuaibl, pecypcbl cetu HHTrepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMsl WHGOpMALUU M3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTyIO;

® Cc03/1aBaTh COOCTBEHHbIE TMCbMEHHBIEC U YCTHbIE COOOIIEHNS Ha OCHOBE MH(OPMAIH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KaHUSA, NyOIMYHO MpPEICTaBIATh
pe3ynbTaThl IPOEKTHOM WM MCCIEA0BATENbCKON AESITENbHOCTH, TP ITOM IPaMOTHO
UCIOJIb30BaTh M3YYEHHBIM MOHATUHHBINA anmapaT H3y4aeMmoro pasjena (QHU3UKd U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE Cnmcok UTOroOBBIX Cnoco0 oueHku
p
Ne i/ HaumeHoBaHue pa3jieioB KonTpounb HpakTu4 (un¢posBbie) IUIAHUPYEMBIX HUTOTOBBIX
°n/m
TE€M NPOrpamMmbl Bcero HbIE eckue o0pa3zoBaTe/ibHbI =~ Pe€3YJbTATOB C ILIAHUPYEMBIX
paﬁoTbl paﬁoT],[ € peCcypcChl YKa3aHUuEM 3TaloB ux pe3yJbTaToB
(¢popmupoBanus
Pa3nes 1. ®usnka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
-HCII0JIb30BaTh MOHATHS: -yCTHBIi 0TPOC;
busnveckue u
bubmuorexa [JOK
XUMHYCCKHE SBIICHUS,
1.1 dusnka - HayKa O IPUpPoIe 2 https://m.edso0.ru/7 5
Ha0JII0/IeHue
416194 AACHHE,
9KCIIEPUMEHT, MOJICITb,
THIIOTE3a
- UCTIOJIB30BATh MIOHSTHS: - penieHue
¢buznueckue u y4eOHBIX U
XUMHUYECKHE SBIICHUS, MIPAKTHKO-
bubmorexa [JOK HaOJI0/IeHue OpUEHTUPOBAHH
1.2 du3nYecKre BeTUINHBI 2 1 https://m.edsoo.ru/7 ’
SKCIIEPUMEHT, MOJIEITb BIX 33]1aY;
£416194 PHMEIHT, MOACIE, AL
TUIOTE3a, €IUHUIIBI -YCTHBIN OTIPOC;
(bu3HYECKUX BEIUYNH -paKTUYeCcKas
pabota
-HCII0JTH30BATh MMOHSATHS: - penieHue
buznveckue u y4eOHBIX U
o bubmoreka [[OK =~ XMMHYECKHUE SBJICHHUS, IIPaKTUKO-
EctecTBeHHOHAYYHBIN METOT
1.3 2 1 https://m.edsoo.ru/7 = HabmoeHHE, OpUEHTUPOBAHH
MO3HAHUS
416194 OKCIEPUMEHT, MOJICIIb, BIX 3a7a4;
THIOTE3a, €AUHUIIBI -paKTUYeCcKas
(bu3NYECKUX BEIUYUH pabota



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

Hroro mo pazneny 6
Pa3znen 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUU BelllecTBA
-MCMOJIb30BaTh MOHSITHS: - pereHue
aToM, MOJIEKYJIa, y4eOHBIX U
bu6nuoreka [IOK
arperaTHbIe COCTOSIHUS MPaKTHUKO-
2.1 CtpoeHue BemecTra 1 https://m.edsoo.ru/7 (188
BelecTBa (TBEPAOE OPHUEHTUPOBAHH
416194 B PO, PHELTHP
XKHUIKOE, Ta3000pa3HOE) BIX 3a/a4;
-YCTHBI1 OIIpOC;
- pa3nuyaTh SBJICHUS - perieHue
(muddyzus, TerioBoe y4eOHBIX U
N bubmmorexa [JOK =~ JABHXXCHHUE YaCTHII MPaKTHUKO-
JIBrOKeHHEe U B3aUMOJICHCTBUE
2.2 2 https://m.edsoo.ru/7 =~ BelecTBa) OPHUEHTHPOBAHH
YaCTHI] BEIIECTBA
1416194 BIX 3aJ1a4;
-IpaKTUYECKas
pabora
-MCIOJIb30BaTh MOHSTHS: - peuieHue
arperaTHble COCTOSIHUS y4eOHBIX U
bubnuoreka [IOK  BemecTsa (TBEPIOE, MPaKTUKO-
ArperaTHble COCTOSHUS
2.3 2 1 https://m.edsoo.ru/7 =~ >kuakoe, ra3000pa3HOe) OPUEHTUPOBAHH
BEIIIECTBA
1416194 BIX 3ajJa4;
-TIUCbMEHHBIN
KOHTPOJIb;
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
but6mmoreka [IOK -UCNOJIb30BaTh NOHATHUS: - pelieHnue
3.1 MexaHn4ecKoe ABMKECHHUE 3 https://m.edsoo.ru/7 ~ MEXaHUYECKOE IBUKCHUE Y4eOHBIX U
f416194 (paBHOMEpHOE, MpPaKTHKO-



https://m.edsoo.ru/7f416194
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3.2

I/IHepHI/IH, Macca, IJIOTHOCTb

1

bu6mmoteka [IOK
https://m.edsoo.ru/7
416194

HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE),
TpaeKTOpUs

- pa3IMyaTh SBICHHUSI
(paBHOMEpPHOE JBU)KCHUE,
HEPaBHOMEPHOE
JIBIYKCHUE,
B3aMMO/ICHCTBHUE TEN)

- UCTIOJIb30BaTh MOHSATHUS:
WHEPLHUS, TUIOTHOCTb;
-pa3nuyarth SBICHUS
(uHepuus,
B3aUMO/ICHCTBHE TE)

- ONTUCHIBATh U3y4YCHHBIC
CBOMCTBA TEN U
buznueckue BICHHUS,
UCTIONB3Ys (PU3UUECKUe
BEIIMYUHBI (Macca, 00bEM,
IUIOTHOCTH BEILIECTBA);

- pelarb pacuy€THBIE
3a1a4d B 1-2 nercTBus,
UCTIONB3Ys 3aKOHBI H
(GbopMyIibl, CBS3BIBAIOIINE
¢bu3nveckre BeIMYHHBI;

- cOOMI0IaTh MpaBUiIa
TEXHUKU O€30MIaCHOCTH
npu pabore ¢
1a00pPaTOPHBIM
00opyoBaHuEM

OPUEHTUPOBAHH
BIX 33]1a4;
-YCTHBIN OMpoc;

-IIpakTHYeCcKast
pabora
-ITMCHMEHHBIN
KOHTPOJIb



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

3.3

Cuia. Bune! cun

Hroro no paszaeny

14

21

2

bu6nmoreka [IOK
https://m.edsoo.ru/7
416194

- OMHUCHIBATh U3yUCHHBIC
CBONCTBA TEN U
buznyeckue sBICHMUS,
UCIOJNB3YS (PU3UYECKUE
BEJIMYMHBI (CUJIa
YIIPYTOCTH, CUJIA TSHKECTH,
BEC TeJja, CHJia TPeHHUS,

- XapaKTepu30BaTh
CBOMCTBA T€JI, UCTIOJIb3Ys
NIpaBUJIa CIIOKEHUS CHIT
(BOOJb OJTHOM TIPSIMOIA)
-co0II01aTh MpaBuia
TEXHHUKHU 0€30MacHOCTH
pHu paboTe ¢
1a00pPaTOPHBIM
00opyI0BaHuEM

-IpaKTUYEeCKas
pabora;
-IIMCbMEHHBIN
KOHTPOJIb;

Pa3nen 4. /laBjienue TBEPABIX TeJl, KUK

41

Hasnenue. Ilepenava naBneHus
TBEPABIMU TEJIAMHU,
XKUJKOCTSMH U ra3aMu

OCTel U ra3oB

bu6nuoreka [IOK
https://m.edsoo.ru/7

1416194

- UCIIOJI30BaTh
MMOHSTHS: IaBJICHHUC
-pa3nuuath SABJICHUS
(mepenava naBJIeHUS
TBEPIBIMH TEJAMH,
KUIKOCTSMHU U TA3aMH)
- pemiaTh pacy€THbIE
3aja4ud B 1-2 nmeiicTBus,
UCII0JIb3Ysl 3aKOHBI U

bopmyIbl

- pelieHue
y4eOHBIX U
IIPAKTHKO-
OPHUCHTHPOBAHH
BIX 33]1a4;
-YCTHBIH OIpOC;



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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- UCTIOJIb30BATh - peleHue
MOHSTHSL: 1aBJICHUE y4eOHBIX U
MPAKTHKO-
bu6nuoreka [IOK
OpUEHTUPOBAHH
4.2 JlaBIIeHHE )KUIKOCTH 5 https://m.edso0o.ru/7
BIX 33]1aY;
416194 AT
-YCTHBIH OTIpOC;
-IIMCbMEHHBIN
KOHTPOJTb
-pa3nuy4aTth SBICHUS - pelieHue
(armochepHOE JaBiIeHNUE) y4eOHBIX U
bubnnoreka IIOK
-HCIIOJIb30BATh MOHATHS: MPaKTHUKO-
4.3 ATMOC]epHOE TaBICHHE 6 https://m.edsoo.ru/7
aTMoc(epHOe J1aBJICHHE OpPHEHTHUPOBAHH
416194
BIX 33/134;
-YCTHBIH OIpOC;
-co0II01aTh MpaBUiia -paKkTUYeCcKas
TEXHHUKHU 0€3011acCHOCTH pabora;
pu padote ¢ -IMCbMEHHBII
. bubnuoreka [IOK ~ 1ab0paTopHBIM KOHTPOJIb;
JlelicTBue ®UIKOCTH U Ta3a HA
4.4 ) 7 https://m.edsoo.ru/7 ~ oGopyaoBaHHEM - pelieHue
MOTpyXEHHOE B HUX TEJIO n
f416194 - pemath pacuéTHbIC yueOHBIX U
3ama4u B 1-2 neicTBus, MPaKTUKO-
UCTOJb3Ys 3aKOHbI U OpUEHTUPOBAHH
bopmybl BIX 33]1aY;
Hroro no pazaeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubnuoreka -co0JI0/1aTh MpaBuia -paKkTUYeCcKas
5.1 PaboTa 1 MmomHOCTH 3 LIOK TE€XHUKH 0€3011aCHOCTH pabora
https://m.edsoo.ru = mpu pabore ¢ - peleHue
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71416194 71a00paTOPHBIM yueOHBIX U
00opy10BaHNEM IIPAKTHUKO-
-OIIMChIBaTh U3Y4YEHHbBIE OPUEHTUPOBAHH
CBOMCTBA T€N U BIX 33/1a4;
¢busnyeckue sBIEHU,
UCTIONB3YS (PU3UUECKUe
BEJIMYMHBI (MEXaHUYECKast
paboTa, MOIIIHOCTB)
- pelarb pacu€THBIC
3aja4uu B 1-2 neiicTBud,
UCIOJIb3Ys 3aKOHbI U
bopMyIibl
- XapaKTepPH30BaTh - peleHue
CBOIiCTBA TN, (pU3NYECKHE  Y4EOHBIX U
SIBJICHUS U TIPOLIECCHI, IIPAKTHUKO-
UCMOJIb3Ys PAaBUIIO OpPUEHTUPOBAHH
bubnuoreka
paBHOBECHsI pplyara BIX 33/1a4;
5.2 IIpocTeie MexaHU3MBI LOK (6;oka) -IpaKTHYECKas
https://m.edsoo.ru
17£416194 - coOMII0IaTh MpaBUiIa pabota
TEXHHUKHU 0€3011acCHOCTU
pu padote ¢
1a00pPaTOPHBIM
00opyaOBaHHEM
-OIMCHIBaTh U3y4YEHHbIE -TIpaKTHYECKast
Bubauorexka CBOIICTBA T U pabota
[HOK (bu3UYEeCcKre SIBICHUS, -IIMCbMEHHBIN
5.3 MexaHu4geckast SHEpTHs
https://m.edsoo.ru UCTIONB3Ys PU3HIECKUE KOHTPOJIb
71416194 BEJIMYMHBI (KHHETHYIECKAs -YCTHBIH OMPOC

" IMOTCHLHAJIbHAsA

- peleHue
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SHEPrus), IpU ONUCAHUU
IPaBUJIBHO TPAKTOBATh
¢bu3nyeckuii cCMbICIT
UCIIOJIb3YEMBbIX BEJIHUYUH,
ux 0003HaueHUs U
eIMHUIIBI (PU3UIECKUX
BEJIMYMH, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE
JTAHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTUMHU
BEIMYMHAMU
-co0JIr01aTh MpaBUIIa
TE€XHUKU 0€3011aCHOCTH
pHu paboTe ¢

y4eOHBIX U
MPaKTHKO-
OpPHEHTHPOBAHH
BIX 33/1a4;

1a00pPaTOPHBIM
00opyI0BaHuEM
Hroro no pazneny 12
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB 1O 68 12

[MPOT'PAMME




8 KVIACC

KoanuecTBOo 4acoB DIeKTPOHHBIE CIHCOK HTOTOBBIX Cnoco0 oneHkn
HanmenoBanue
Kontpo IpakTuy (undposbie) NJIaHUPYEMBIX pPe3yJbTaToOB C HTOIOBBLIX
Nen/m = pa3nesioB U TeM
Bcecero JILHBIE ecKue 06pa30BaTe.]'[])H],]e YKazaHueM I3TalloB UX IVIAHUPYEMBIX
NporpaMmMsl
porp paﬁOTbI paﬁOTbI pecypchl (l)OpMHpOBaHI/Iﬂ pe3yjabTaToB
Pa3nen 1. TentoBhIe IBJIEHUA
-ACIIOIIB30BaTh MTOHATHS: Macca - peleHue
U pa3Mepbl MOJIEKYJI, TEMJI0BOE yueOHBIX U
N bubmuoreka [JOK
CtpoeHue u CBOMCTBA JBUKEHHUE aTOMOB U MOJIEKYJI MPaKTHUKO-
1.1 7 https://m.edsoo.ru/7f418
BCIICCTBA 1ce OPUCHTHUPOBAHHLI
X 3aj1a4;
-YCTHBIN OIPOC;
- pasnuyaTh SIBJICHUS (TEIUIOBOE - PEIICHUE
pacuupenue Hu C)KaTHE,  y4eOHBIX U
TCIIonepeaaya, TCIIJIOBOEC IIPaKTHUKO-
paBHOBECHUC, CMa4YuBaHHC, OpPUEHTUPOBAHHBI
KalWUISpHBIE SBICHUS, X 3ajau;
HcrnapeHue, KOHJICHCAHS,  _yCTHBI OMpOC;
MIaBJICHHE, KPUCTAJUTU3ALMS -IpaKTHYecKas
Bubmorexa [IOK (otBepaeBanue), KHICHUC, ' yaGora
1.2 TennoBble mpoLecchl 21 2 5 https://m.edsoo.ru/7f418 = Temnionepenavya ITHChMEHHbIIH
lce (TeruTonpPOBOHOCTD, KOHBEKIIHS,
= KOHTPOJIb

U3JIy4yeHue)

- coOmoaTh MpaBWJa TEXHUKU

6e3omacHocTH mpu  pabore ¢

1a00paTOPHBIM 000PYOBaHHUEM;
-ONMCHIBATh N3y4YE€HHBIE CBONCTBA

TeN ¥ PU3NUECKUE SIBJICHHUS,

UCTONB3Ys PU3NYECKHE



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

BEJIMYUHBI (TeMIIepaTypa,
BHYTPEHHSS DHEPTHS, KOJIMUECTBO
TETJIOTHI, yIeJIbHAs
TETJIOEMKOCTD BEIIECTBA,
yaenbHas TeII0Ta IUIABICHHS,
yJelbHas TEeryioTa
napooOpa3oBaHus, yaelbHas
TEIJIOTa CrOPaHHUs TOTTHBA)

- pemiath pacuéTHbIE 3a/1a41 B 2—3
JIeMCTBUS, UCTIONB3YS 3aKOHBI U

(hopmybr

Hroro mo pazmeny 28

Pa3znen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

DNEeKTpUYECKHe
3apsiabl. 3apsHKEHHBIE
21 P P 7
Tea U UX
B3alMOJIECICTBHE
TlocTostHHBIHI
2.2 20 1

Z-)HCKTpI/ILIeCKI/Iﬁ TOK

bu6mmoreka [JOK

https://m.edsoo.ru/7f418

lce

but6mmorekxa [{OK

https://m.edsoo.ru/7f418

1lce

- coOmroaTe TpaBuia TEXHUKH
OesomacHocTM npu padbore ¢
1a0opaTopHBIM 000pYIOBAHUEM;
-HMCII0JIb30BAaTh HOHSTHSL:
JJIEMEHTApHBIA  AJIEKTPUYECKUN
3apsf,  DJIEKTPUYECKOE  II0JIe,
IIPOBOAHUKM U JUIEKTPUKH,
IIOCTOSIHHBIN DJIEKTPUYECKUN TOK

-pas3inyaTrb SIBJICHUA
(anexTpu3anus Ten,
B3aUMoO/JIeHiCTBHE 3apsoB,

JEUCTBHS DIIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE)

- coOmofaTh MpaBWiIa TEXHUKH
Oe3omacHocTH mpu  pabore ¢

1a00paTOPHBIM 000PYIOBaHHUEM;

- peuieHue
y4eOHBIX U
HPaKTHKO-
OPHEHTHPOBAHHBI
X 3aj7ay;

-YCTHBIH OIIpPOC;
-IIpaKTUYECKast
pabota

- peleHue
y4eOHBIX U
MPAKTHKO-



https://m.edsoo.ru/7f4181ce
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bubmuoreka [JOK

- pemiath pacy€THbIE 3aJauu B 2—3
JEUCTBHSA, HCIIOJB3YS 3aKOHBI U
hopmysI
-XapaKTepH30BaTh CBOWCTBA TEI,
¢bu3nuecKkue ABICHUS U
MIPOIIECCHI, UCTIONB3YS 3aKOH
COXpaHEeHHs 3apsja, 3aKkoH Oma
JUISL y4acTKa LEMH, 3aK0OH
Jxoynsa—Jlenna
- co0moaTh MpaBWiIa TEXHUKH
OesomacHocTM Tpu padbore ¢
1abopaTopHbIM 000pYyIOBAHUEM;
-IIPOBOJIUTH OIBITHI 110

HaOMIOIeHUIO0 (PU3NYECKUX SBJICHUM

1501044 (I)I/ISI/I‘ICCKI/IX CBOMCTB TeJ

OPUEHTHPOBAHHBI
X 3aj]ad4;

-YCTHBIN OIpOC;
-[IpaKTUYECKas
paborta
-TIMCbMEHHBIN
KOHTPOJIb

- peleHue
y4eOHBIX U
HPAKTHKO-
OpPUEHTUPOBAHHBI
X 3a7a4;

-YCTHBII OIIpOC;

2.3 MartauTHEIE SIBICHUS 6 https://m.edsoo.ru/7f418 o
lce (B3aI/IMOI[eI/ICTBI/Ie IIOCTOSITHHBIX -IIpaKTHYeCcKas
MAarHMTOB, BU3yaJIA3aLIHs pabora
MAarHuTHBIX HOHeI\/JI ITOCTOSAHHBIX 'HI/ICBMCHHLH‘/’I
Mar"duToOB, I[efICTBHﬂ MAarsuTHOI'O KOHTPOJIb
TOJIS1 HAa POBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa
-ACIIOIB30BaTh ITOHATHS: - peleHne
3JIEKTPOMArHUTHAs UHAYKIHS, y4eOHBIX U
bubmuoreka [JOK .
DneKTpoMarHuTHas MAaTrHUTHBINA IIOTOK MPaKTUKO-
2.4 4 https://m.edsoo.ru/7f418
WHIYKIUS lce OPUEHTHUPOBAHHBI
X 3aj1a4;
-YCTHBIH OIIpOC;
Hroro mo pazueny 37
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME 08 4 145



9 KJIACC

KoanuecTBOo 4acoB DIeKTPOHHBIE CIHCOK HTOTOBBIX Cnoco0 oneHkn
Ne HaumeHoBaHue pa3jiesioB u Konrpo IpakTuy (undposbie) IIAHUPYEMBbIX HTOI'OBBIX
n/n TE€M NPOrpamMmbl Bcero JIbHBIE ecKHue o0pa3oBaTe/ibHbIE pe3yabTaToB C IUVIAHHPYEMBIX
paGoThI PadoThI pecypebl yKa3aHHueM ITAaNoB UX pe3yJbTaToB
(opmupoBanus
Paznen 1. MexaHnueckue siBJeHHUSA
- HCII0JIb30BaTh ITOHATHUS: - penicHue
cHCTEMA OTCYETA, yueOHBIX U
MarepuaibHas TOuKa, MIPaKTHUKO-
TPaCKTOPHS OPUEHTUPOBAHH
- coOnroaTh mpaBuia BIX 33/1a4;
MexaHnueckoe TBIKEHHIE 1 bu6mmoreka [JOK TEXHHUKHU 0€3011aCHOCTU -YCTHBIH OIIpOC;
1.1 10 1 https://m.edsoo.ru/7f41 = npu pabote ¢ -paKTUICCKas
CIIOCOOBI €r0 OMHMCAHM
a4a6 1a00paTOPHBIM pabora
o0opynoBaHuEM;
- pemarb pacyETHhIC
3aJa4u B 2—3 ACHCTBU,
WCTIONB3YS 3aKOHBI U
(hopmyibt
- cOOMI0IaTh MpaBUia - penieHue
TEXHHKHU 0€30MacHOCTH yueOHBIX U
pu padoTte ¢ MPaKTUKO-
bubamnoreka [IOK 1a00paTOPHBIM OpUEHTHUPOBAHH
1.2 BzaunmoneiictBue ten 20 1 3 https://m.edsoo.ru/7f41  oGopyaoBaHHEM; BIX 3a]1a4;

a4ab

- pemiaTh pacy€THbIE
3a7a4M B 2—3 JIEWCTBHS,
HCIIOJIb3Ysl 3aKOHBI U

(bopmybI

-YCTHBIH OIpOC;
-IIpaKTHYECKast
pabota
-IIMCbMEHHBIH



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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KOHTPOJIb

- XapaKTepHu3oBaTh
CBOWCTBA TeJ, (PU3NIECKHE
SIBJICHUA U MPOLCCCHI,
UCIIOJIB3YS 3aKOH
COXPAaHCHUS SHCPIrUuun

- co0moAaTh npaBmiIa

- peleHue
y4eOHBIX U
MPaKTUKO-
OPUEHTUPOBAHH
bIX 33724,
-YCTHBIN OIpOC;

bubmuorexa [JOK
TEXHUKU 0€30MaCHOCTH -IIpaKTHYECKasl
1.3 3aKOHBI COXpaHEHUsI 10 https://m.edsoo.ru/7f41
pu paboTe ¢ pabora
a4ab
1a00paTOPHBIM
o0opyI0oBaHUEM;
- pemiaTh pacy€THbIE
3aJja4n B 2—3 neicTBUd,
WCIIOJIB3YS 3aKOHBI U
(hopmyibr
Hroro no paszneny 40
Pasnen 2. Mexanuyeckne KoJie0aHusl U BOJIHBI
-pa3nuvaTh SIBIICHUS - pereHue
(xonebarenbHOE y4eOHBIX U
JBUKCHHE (3aTyXalomue 1 MPAKTHKO-
BBIHYK/ICHHBIE OpUEHTUPOBAHH
bu6mmoreka [JOK
KoJe0aHus)) bIX 33]1a4;
2.1 Mexanuueckue KoneGaHus 7 https://m.edsoo.ru/7f41 .
2436 - coOMI0IaTh MpaBUia -YCTHBIN OTIpOC;
TEXHHUKHU 0€30MacHOCTH -paKTUYeCKas
npu pabore ¢ pabota
1a00paTOPHBIM
obopynoBaHUEM;
2.2 MexaHuueckre BOJHBI. 3BYK 8 bubnmoreka [JOK -pa3nuyarh SBICHUS - peleHue



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41

a4ab

pEe30HaHC, BOJTHOBOE y4eOHBIX U
JBIKCHUE, OTPaYKCHNE HPaKTHKO-
3ByKa) OPHEHTHPOBAHH
- co0moaaTh npaBuiIa BIX 33]1a4;
TEXHHUKH 0€30IacCHOCTH -yCTHBIH 0O1poC;
npu padore C -IIPaKTHYECKast
1a060paTOPHBIM paborta
o0opyIoBaHuEM; -IUCHMEHHBIH
-pemarb pacyETHBIE KOHTPOJIb

3aJa4n B 2—3 neicTBuU,
WCIIOJIB3YS 3aKOHBI U
(hopmyibr

-OIUCHIBATh U3yYCHHbBIE
CBOMCTBA TeN U
(u3nueckue sBICHUS,
UCTONB3Ys PU3NIECKHE
BEJIMYUHBI (IEPUOJT 1
JacToTa KoJicOaHu,
JUTHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA)

Hroro no pazneny

15

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJjIe M1 3JICKTPOMArHuTHbLIC BOJIHBI

3.1

DJIEKTPOMArHuTHOE TOJIE U
3J€KTPOMArHUTHbBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/7f41
a4ab

- coOI01aTh MpaBuia - pelieHue
TEXHHUKHU 0€30M1acHOCTH y4eOHBIX U

pu paboTe ¢ MPaKTHKO-
1a00paTOPHBIM OpPUEHTUPOBAHH
000py/JI0BaHUEM; BIX 3a71a4;
-HMCII0JIb30BATh MOHSTHUS: -YCTHBIH 01poc;

OJICKTPOMArHUTHBIC -[IpaKTUYICCKast



https://m.edsoo.ru/7f41a4a6
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BOJIHBI, IIIKaja
3IIEKTPOMATHUTHBIX BOJIH

paborta

Uroro no pazneny

Pa3nen 4. CBeToBbI€E ABJICHUS

- co0Ir0/1aTh MIpaBUIIA - peuieHue
TEXHHUKH 0€301I1aCHOCTH y4eOHBIX U
pu padoTte ¢ MPAKTUKO-
1a00paTOPHBIM OpUEHTUPOBAHH
000pyIOBaHUEM; BIX 33]1a4;
-pas3nyaTh SBICHUS -yCTHBIH OMpOC;
(mpsiMonTMHEHOE -[IPaKTUYECKasl

bubmuoreka [{JOK

3aKOHBI pacpoCTPaHSHHUS pacmpocTpaHeHue, pabora
4.1 https://m.edsoo.ru/7f41
cBera OTpakeHHe U

a4a6
MPEJIOMJICHUE CBETA,
MOJTHOE BHYTPEHHEE
OTpa)KEHHE CBETA,
pasnokeHue 06emoro cBera
B CIIEKTP U CIIO’KEHHE
CTIEKTPAJbHBIX IIBETOB,
JMCTIEPCHSI CBETA)
-HCIO0JIb30BaTh OHSATHS: - perieHue
nuH3a; OJIM30PYKOCTh U y4eOHBIX U
JATbHO30PKOCTh HPaKTHKO-

bubmuoreka [JOK
- co0rO/IaTh TpaBUIIa OPHEHTHPOBAaHH

4.2 JIuH3BI ¥ oNTHYEeCKHE TPUOOPHI https://m.edsoo.ru/7f41

TEXHUKHU 0€30I1aCHOCTHU BIX 3a7a4;

a4ab

pH padorte ¢
1a00paTOpPHBIM
00opynoBaHuEM;

-YCTHBIH OIIpOC;
-IPaKTUYECKas
pabora



https://m.edsoo.ru/7f41a4a6
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-MCIIOIh30BATh MMOHSATHUS: - pelieHue
- coOmroaTh MpaBuiIa y4eOHBIX U
TEXHUKU 0€30MaCHOCTH PaKTUKO-
npu pabore ¢ OpPUCHTHUPOBAHH
Bu6mmoreka [IOK 71a00paTOpHBIM BIX 3a/1aY;
Paznoxenue Oeoro ceera B .
4.3 3 https://m.edsoo.ru/7f41 | oGopynoBaHuem; -YCTHBI OTPOC;

CHETP a4a6 - pa3uyaTh SIBICHUS -[IpaKTHYECKast
(pasmoskenue O6emoro ceera  pabora
B CIICKTp U CIIOKCHHE
CIEKTPAIBHBIX I[BETOB,
JIMCIICPCHS CBETA)

Uroro no pazueny 15
Pa3pen 5. KBanToBbI€e IBJICHUSA

- pa3IMyaTh SIBICHUS -YCTHBII OMPOC;
(paaroaKTHBHOCTB) -IIPaKTHYECKast
- pacro3HaBaTh pabora
MPOSBJICHNE U3yYCHHBIX
(bu3NYeCcKuX SBJICHUI B
OKpYIKaroIieM MHUpe
(6uonoruueckoe AeHCTBHE

HcnyckaHue 1 TOTIIONICHHE bubmorexa HOK BUIMMOTO,

5.1 4 https://m.edsoo.ru/7f41

CB€Ta aTOMOM

a4ab

yIbTpauOIETOBOTO U
PEHTIE€HOBCKOTO
W3J1y4YE€HHUH, €CTECTBEHHBIN
pagnoaKTUBHBIN (OH,
KOCMHMYECKHE JIy4H,
pPaauoaKTUBHOE
W3IIy4eHUE TPUPOIHBIX
MUHEPAJIOB, IeUCTBUE



https://m.edsoo.ru/7f41a4a6
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paIOaKTHBHBIX
U3JIyYCHHI Ha OPTaHU3M
Ye0BeKa)

- cO0JTI01aTh MPaBUIIa
TEXHHUKH 0€30MaCHOCTH
npu padore C
1a00paTOPHBIM
o0opyIoBaHuEM;

-IIPOBOJIUTH KOCBCHHBIC - penicHue
U3MEPEHUS (HU3MIECKUX yueOHBIX U
BEJIMYWH (PaJOaKTHBHBIA = TPAKTHKO-
bu6mmoreka [JOK (1)0H) OpPUECHTHPOBAHH
5.2 CtpoeHue aTOMHOTrO sijipa https://m.edsoo.ru/7f41 = - cobiroaath mpaBuiIa bIX 3a/1a4;
a4a6 TEXHHUKHU 0€3011acHOCTH -YCTHBIN OIPOC;
pu paboTe ¢ -paKTUYECKas
1a00paTOPHBIM pabora
o0opynoBaHuEM;
- HCIIOJTB30BATh IMOHSTHS: - pereHue
anbda-, 6eTa- ¥ ramma- y4eOHBIX U
W3ITy4eHusl, U30TOIIbI, MPAKTHKO-
siIepHast SHEpPreTUKa OpUEHTUPOBAHH
- XapaKkTepu30BaTh BIX 3a]1a4;
bu6mmoreka [IOK . N .
5.3 SnepHble peakuuu https://m.edsoo.ru/7f41 CBOFCTBA Tell, HSIMECKHE | -YCTHbLI OMpoC;
ada6 SIBIIGHUS U TIPOIIECCHI, -paKTU4YecKas
T HCIIOJIB3YS 3aKOHBI pabora
COXPaHEHHUS 3apsA0BOTO U -ITUCHMEHHBIH
MacCOBOTO YHCEIT TIPH KOHTPOJIb

STICPHBIX PEaKIHsX
- co0Jr0/1aTh MpaBUIIa



https://m.edsoo.ru/7f41a4a6
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Uroro no pazneny

17

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

TEXHUKH 0€30MaCHOCTH
pu paboTe ¢
1a60paTOPHBIM
obopynoBaHUEM;

- co0JII01aTh MpaBuia - pelieHue
TEXHUKH 0€30MMacHOCTH yueOHBIX U
pu paboTe ¢ MIPaKTHUKO-
0
MoBTopere 1 0GoGmeHe BuGmorexa LIOK 1a00paTOPHBIM OPUECHTHPOBAHH
0o0opynoBaHuEM; BIX 33/1a4;
6.1 coJiep>kaHus Kypca GU3HKH 32 9 2 https://m.edsoo.ru/7f41 i .
- pemath pacyETHbIC -YCTHBIH OTIpOC;
7-9 knace a4ab .
3a1a4u B 2—3 AeicTBusl, -IPaKTUYECKas
HCIIOJIb3YS 3aKOHBI U pabora
(hopMyITBI -TUCHMEHHBIH
KOHTPOJTb
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 26

I[TPOTPAMME
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