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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3MKe Ha YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs COCTaBJIeHA Ha
OCHOBE IOJOXEHUH U TpeOOBaHUN K pe3ynbTaTaM OCBOCHMsI Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeamera «Pu3nukay.

Copmepxanne  mporpaMMbl 1o (GU3MKE  HalpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYarOIIMXCsl M OpraHU3alui0 HM3y4eHUs (U3MKA Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamMme mo (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk DPI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  OOy4eHMs, a  TakkKe  MEXIpEeIMEeTHble  CBS3U
€CTeCTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30BaHMUS.

[IporpamMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHre y4eOHOro mMaTrepualia o rojam
oOyueHust (o Kjaccam), NpeAjaraeT NPUMEPHYIO [OCIEA0BAaTEIbHOCTh H3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHsA IPEIMETHOIO COJEpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka sABIAETCS CUCTEMO0OPa3yOLUM JUIsl €CTECTBEHHO-HAYYHbBIX YU€OHBIX IIPEIMETOB,
IOCKOJIbKY (pHU3MUecKue 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBICHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCcTaBisgeT HauOosee siCHble oOpa3lpl MPUMEHEHMSI HAYy4HOIO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpHa M3 IVIaBHBIX 33aJa4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TPAaMOTHOCTM M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTbD:

®HAy4YHO OOBSICHATD SIBJICHHUS;

® OLICHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

®HTEPIIPETUPOBATh JAaHHbIE U HCIIOJIb30BATh HAay4HbIE JOKa3aTeNbCTBA IS
IIOJIy4EHUS BBIBOJIOB.

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepainuu, pealu3yoOIIUX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaAEHHON pemenneM Komernn MunncrepctBa npocsewieHust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus puanku:

® [IpUOOpETEHNE UHTEPEca U CTPEMIICHHS 00YUaIOIIMUXCs K HAYYHOMY M3yYEHHIO PHPOJIBI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

®pa3BUTHE TPEACTABICHUH O HAyyHOM METO/€ TO3HaHUS U  (OPMHPOBAHUE

HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;
¢ popmMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4y€HHUS OCHOB CTPOCHMUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



¢ hopMupoOBaHHE TMPEICTABICHUH O POIM (U3UKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaIbHOMN
JESITEIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOArOTOBKA K JalibHEHIIIEeMy O0YyUYEHHUIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

® IpHOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHMYECKHX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IPUOOpPETEHNE YMEHHMH OINUCBHIBATH M OOBSICHATH  (U3UYECKUE  SBICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pEIICHUS MNPOCTEHIINX pacuy€THBIX 3a/lad C HCIOJIb30BAaHHEM
buznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHHI HAOIIOAATh MPUPOHBIC SBICHUS U BBIIOIHATH OIBITHI, 1a00paTOPHBIE
paboThl U SKCIIEPUMEHTAIBHBIE MCCIEAOBAHUS C HCIOJIB30BAaHUEM H3MEPHUTEIbHBIX
puOOpoOB;

e ocBOCHHE NPUEMOB pPabOTHl ¢ uHpOpManuen (U3HUUECKOro COJCpKAHUS, BKIHOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3WKH, aHaJN3 M KPUTHUECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON NeATSIIEHOCTH, CBA3aHHBIMU C (DU3HKOMH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

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

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

Ouznyeckue BenuuuHbL. M3mepenue ¢uznueckux BenuuuH. Dusznyeckue NpPUOOPHI.
[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 IO TMPOBEPKE THIOTE3, OOBsACHEHHE Ha0mogaeMoro seieHus. Omnucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

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

puoOpOM.

Jlabopamopnuvie pabomot u onvimel.

1. OmnpeneneHue NEHBI NSICHUS KA H3MEPHUTEIHLHOTO MPHOOpA.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temieparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa W JlaT4MKa

TEMIEPATYPHI.
6. IlpoBeneHue wuccieqOBaHUS IO TMPOBEPKE THUMOTE3bI: JAJBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CTpoeHue BelIeCTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH W  TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3aWMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbIThl IO OOHAPYKEHUIO ASUCTBHSI CUIT MOJIEKYIISIPHOTO MPUTSIKEHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenue wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBuME Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBieHue TAroTeHus M cuia Tsbkectu. 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. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

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

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.

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 TENA.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HIpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

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

Pa3nen 4. laBienue TBEPABIX TeJl, KUIAKOCTEH 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. [IHeBMaTnueckue MammHbl. 3aBUCUMOCTh JABJIEHUS KUIAKOCTU OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emmu. Ombit Toppuyennu. M3mepenue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

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

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUSI.



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

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOMW 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 TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HaA TENO, IOrPYKEHHOE B
KUIKOCTD.

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

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa MOrpyKEHHON B JKUAKOCTh YACTU TeJla U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

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

[IpocTpie MexaHU3MBL: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

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

KHH IMPOCTBIX MEXAHU3MOB. HpOCTBIe MCXaHHU3MBbI B 6BITy U TCXHHUKC.
MexaHuueckas OHCPI'us. Kunernueckas wu MMOTCHIHUAJIbHAsA OJOHCPI'HA. HpeBpaIueHHe

OJIHOTO BU/Ia MEXaHUUECKON 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 PAaBHOBECHUS pblUyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.
8 KUIACC

Pa3nen 6. TerioBble siBJIEHNS.

OcHOBHBIE TTOJIOKEHUS MOJIEKYISPHO--KHHETHYECKON TEOPUHU CTpOeHUs BemlecTBa. Macca
U pa3Mepbl aToMOB U MoJeKyl. OMBITh, TOATBEPKIAIONINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHUE W KanWUISIpHbIE sBIeHUsA. TerioBoe
pacUIMpeHne U CKaTue.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHMS YacTHL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepIeHre padoThl. Busl Temonepenauu: TemIONpOBOIHOCT, KOHBEKIIUS, U3TyYeHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanmaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAILTMYCCKHX
BEIIECTB. YIenbHas Terwiora tuiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. McmapeHwue.
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 aBurarens. TemioBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuiapeHust Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMIO0EMKOCTEN Pa3IMYHBIX BEIIECTB.

[
= O

. HaGmonenne kumneHwus.

. HabnroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.

13. Mojenu TeIIOBLIX IBUTATENEH.

Jlabopamopuvie padomol u onvimel.

1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

=
N

OnBbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COJIM UIIH 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 UJIW OXJIAXKJICHUA.

s wN

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHUMOCTU JJWHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.
7. HaGmromenue u3MeHeHHs] BHYTPEHHEH SHEpPrHH Tela B pe3ysbTare TeIUlonepenadn 1
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW NpU TEIJIOOOMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yAaenbHON TEMIOTHI MIABJICHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Tenl. J[Ba poaa 3JEKTpUUECKUX 3apsloB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSKCHHBIX Tel OT BEIUYHHBI
3aps70B U PACCTOSTHUSI MEKY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3yekTpuyeckoro noiis. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

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. OieKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTPeOUTENH 3IEKTPUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHMe.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HU Ha 3emiie. OnbiT Dpcerena. MaruutHoe mnose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. JeicTBUE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
OnektporerHeparop. CrocoObl TONYYEHHUS JJIEKTPUUYECKON HHEPruu. OJIEKTPOCTAHIIMKA Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DJNIEeKTpOoCcTaTUYECKask UHIYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsII0B.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.

LW NOO R WN R

[
= O

[ =
w N

. I3mepeHne 2eKTpUYECKOro HaNpsKEHUsT BOJIbTMETPOM.
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. PeoctaTt 1 MmarasuH conpoTUBIICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

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

. OnbIT OpcTena.

N
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. MaruuTHoe 1nosie Toka. DIeKTPOMAarHuT.

N
o

. JleficTBue MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BOSHUKHOBEHHSI.

N NN NN
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. DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u perympoBaHHue CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

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

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJHMKA OT €r0 JJIUHBI, TUIOIIAIU TOMIEPEYHOr0 CEYSHHS U MaTepHarna.

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

9. Ilpoepka npaBuiia Jyis CUJIbI TOKA IPYU NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, HAYILETO 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 B3aUMOJEHCTBHSI IOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JesieHuu.
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16. HccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHHsI TOKA B KaTYIIIKE.

18. N3ydeHue neicTBUs MAarHUTHOIO 10711 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HaIllpaBJICHUS MHIYKIMOHHOTO TOKa.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MartepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsisi M MIHOBEHHAs CKOpPOCTb Tela IPpU HEPaBHOMEPHOM
JBUKECHUH.

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

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIuneitHas u
YIII0Bast CKOpOCTH. LIEeHTpOCTPEMUTENIBHOE YCKOPEHHUE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. IlpunHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUila TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpaleHusa. MoMeHT cuiibl. LleHTp TsbxecTH.

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 OHEprus TEJ1a, IMOAHATOrO HaAd IIOBEPXHOCTBIO 3CMIIH.

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

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPACKTOPUN JIBUKEHHS OJHOIO M TOIO XK€ Telda OTHOCHUTEIbHO
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, IPOUCXOAALINX B cUcTeMe oTcuéra «Tenexkan
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Tesla IPU YCKOPEHHOM JIBHYKEHUU.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU 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 MeXaHUYeCKOI SHEepruH PpU CBOOOTHOM MaICHHH.

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

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juis pa3roHa W JAJIbHEHIIEro paBHOMEPHOTO JABM)KEHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue cpeJHEH CKOPOCTU CKOJBXKEHUS OpycKa WM JBHXKEHMs IapHuKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tella MpU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kod(ppuImeHTa TPCHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.



9.

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

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME TIpy3a C HCIOIb30BAaHUEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

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

K0J1e0aTEeIbHOM JIBH)KEHUU.

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

3Byk. ['pomMKoOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK 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 npoJoIbHBIX U TIONEPEYHBIX BOJIH (Ha MOJIENN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasgTHHKA.
OnpezneneHue 4acTOThI U EPHOAA KoeOaHUH PYKUHHOI'O MasiTHUKA.

HccnenoBanue 3aBHCHMOCTU Iepuosia KosieOaHWH MOJBEHIEHHOrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

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

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipysa.

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

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JE€KTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBsI3H.

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

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMICTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyaeBass monenb cBeta. Mcrounukm cmera. IIpsMonuHeiHOe pacrpocTpaHEHHE CBeETa.
3armenus Connua u JIynasl. Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedt B nmH3ze. Omnrtuyeckas cucrema (oroammapara, MHKPOCKONA U
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.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHHid B TIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasza.

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

Hccenenopanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHne xapakTepuCTHK H300paKeHUs MIPEMETa B INIOCKOM 3€pKalle.
Hccenenopanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa IaJeHUsS Ha
IPaHULE «BO3LYX—CTEKIIO».

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

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

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

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
HOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpOeHHE aTOMHOTO sfpa.
Hyknonnass moxens atomHoro siapa. W3orombl. PammoakTtuBHble mnpeBpamieHus. [lepuon
MoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHbie peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX saep. CBs3p Macchl W SHepruu. Peakumm cuHTe3a W AeneHus sjaep. Mctounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV kwnNRE

CHexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3TuYHbIX T'a30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrparnus nzimydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEpEHHE HSHEPIMM YaCTHUIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allid |
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
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
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX O00ECHeuMBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOPMUPYETCS €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
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 OOBSCHATH (DU3MUCCKUE SBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

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

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJIEe Ba)KHBIX JIOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHKOB DSHEPrUU HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIEro oOpa3oBaHHs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst Oynyt c()OpMUpPOBaHBI CIEIYIOIINE INYHOCTHBIE PE3YIbTAThl B YaCTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKu;

— EHHOCTHOE OTHOIIEHHE K IOCTH)KEHUSIM POCCUICKUX YUEHBIX--(DU3HKOB,;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 0OCYKJI€HUHU OOIIECTBEHHO 3HAUYMMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— 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 Pa3BUTHUS TEXHOJIOTUM, BaXKHEUIIEH COCTABIIAIOLIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEIOBATENIbCKON AESITETbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOTO 0J1ar0NMOJTyYHA:

— OCO3HaHME IIEHHOCTH 0e30macHOro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, 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 PEIICHUHU MPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

— WHTEpEC K MPAKTUUECKOMY U3YUSHHIO MPOECCuil, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0TrMYEeCKOT0 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 YKOJIOTHIECKUX TPOOJIEM U ITyTeH UX peIeHus;

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

— TMOTPeOHOCTh BO B3aWMOJICHCTBHHM TIPH BBIMIOJHEHWW WCCIEIOBAaHUNW W TPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHUX;

— TOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACSITEIHHOCTD;

— MOoTpeOHOCTh, B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uHcie (OPMYIUPOBATH HUIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [UTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETCHNN 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 Cpeny, BO3MOXKHBIX
r7100aIbHBIX TTOCIIEICTBHH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JEWCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaIbHbIE yUeOHbIE NIEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBISIBJIATH M XapaKTEPU30BaTh CYLLIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJICHUI);
® YCTAHABJIMBATh CYLLECTBEHHBIH NPU3HAK KIACCU(PHUKAILMU, OCHOBAHUS Uil 0000IIEHHs U
CpaBHEHMS;
® BBISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOpEUYUsl B paccMaTpuBaeMbIX (akTaX, JAHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BBISIBJIATE IPUYMHHO--CJIEZICTBEHHBIE CBSI3M NpPHU H3Y4YEHUU (PU3UUYECKUX SBICHUH U
IPOIIECCOB, JIENIaTh BBIBOABI C WCIIOJIB30BAaHUEM JIEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBS3SX (PU3NIECKUX BEITUYNH;
® CaMOCTOSITEIbHO BBHIOMpATh CIOCO0 pelieHus: yueOHoM (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BbIOOp HamboJjee MOIXOIAIMEr0o ¢ y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!
® [ICTI0JIb30BATh BOMIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT O3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY ONBIT, HECIOKHBIN (PU3NIECKUi
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAaHUE (PU3UUYECKOTO SIBICHUS;
® OIICHMBAaTh Ha NPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYEHHYIO B XOJIe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
® CaMOCTOSTEJIBHO (POPMYIHPOBATH 00OOIIEHNUS U BBIBOABI MO pe3yiibTaTaM MpOBeIEHHOTO
HaOJII0IeHUs, OMBITA, UCCIIETOBAHMS;
® [[POrHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TAKKE
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ undopmaumeii:
® IPUMEHSATh PAa3IMYHBIE METOJBI, MHCTPYMEHTHI M 3alpochl TpPHU TOWCKE U OTOOpe
MH(pOpMallMU WIN JaHHBIX C YUETOM IPeIIoKEHHON yueOHO! (hr3nueckoi 3aaauu;
® AHAJTM3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETUPOBATh WHPOPMALHUIO PA3TUIHBIX
BUIOB U (POPM TIPEICTABIICHHUS;



® CAMOCTOSITEJIBHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHuss WHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7add HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOW
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHA:

®B XO7c OOCYXJCHHsS Y4eOHOro Marepuana, pe3yJabTaToB JIA0OPATOPHBIX pPadOT o
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIa€MOM TeMbI U BBICKA3bIBATh UJICH,
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 3pEHHS B YCTHBIX M MMChbMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEACTABIATH  PE3YJbTaThl  BBINOJHEHHOTO  (U3WYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

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

® [[PUHUMATh IITd COBMECTHOM JESTEIBHOCTH, OpPraHW30BHIBATH JCHUCTBHS 1O €€
JOCTHKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

® BHINIOJIHATH CBOIO YacTh palbOThHI, JOCTUTAs KayeCTBEHHOTO pe3yjbTara II0 CBOEMY
HAIMpaBJICHUIO M KOOPAMHUPYS CBOM JICHCTBHS C IPYTUMH WICHAMUA KOMaHIbI;

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

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusanus:

® BBEISIBJIATH NMPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYaIUsX, TPEOYIOIUX AJIS pelIeHHs
(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 HMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh Mpe/jaraéMble BApUAHThI PELICHUI;

e JieTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

® [aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeyiaraTh IJiaH e€ H3MEHEHNU

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

® BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa LIEJH U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

eIpU3HABaTh CBOE MpaBO Ha OMMOKY NpHU pelmieHurn (U3MYECKUX 3aJad WIH B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K xoHny oOyuenust B 7 Kjacce NpeIMETHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH y O0OYUAIOIIUXCSl YMEHHUI:

® IICIIOJIb30BATh  MOHATHSA: (U3MYECKME U XUMMYECKHE SBJICHUA, HaOJIOJCHHE,
9KCHEPUMEHT, MOJEIb, TUIIOTE3a, €IUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (paBHOMEPHOE, HEPaBHOMEPHOE,  NpPSIMOJMHEIHOE),  TpaeKTopus,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

e pa3nnyath sABIECHUA (IU(dy3us, TENIOBOE IBUKEHUE YACTUL BEILECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBJKEHUE, MHEPLUA, B3aUMOJICHCTBUE Tell, PABHOBECHE
TBEPABIX TeJI C 3aKpeIUIEHHOW OChIO BpAalleHUs, Iepefada JAaBleHUs TBEPIAbIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHUYECKOM SHeprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

® pacro3HaBaTh IPOSIBICHUE W3YUYEHHBIX (DU3MYECKHUX SIBIICHHH B OKpYXarollleM MHUpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CUIBI TPEHMS B IPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MaBliCHHs] Ha XUBOW OpPTraHU3M, IUIaBaHHE PHIO,
pblYary B TeJe YelOoBEeKa, IPU 3TOM NEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MyTb, 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 TIOJIE3HOT0 JeHcTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIbI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBSA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAMM, CTPOUTH Tpa(UKH H3YUYEHHBIX 3aBHCUMOCTEH
(U3UUECKUX BEIHYMH;

® XapaKTepu30BaTh CBOWCTBA Tel, GU3NUYECKUE SIBICHUS U MPOLECCHI, UCIOJb3Ys MpaBHUiia
CJIO’KEHUS CWII (BIOJIb OJHOU MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «30J0TO€ TIPABUIIO» MEXAHHWKH, 3aKOH
COXpaHEHMs] MEXaHMYECKOW SHEPrHM, NMPH 3TOM J1aBaTh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMATHUECKOE BBIPAKECHHUE;

© O0BSCHATH (PU3HUECKUE SIBICHUS, POLIECCH U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSCHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOPOM Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

epemath pacu€THble 3a7aud B 1—2 JEHCTBUS, HCIONB3YySd 3aKOHBI U (OPMYIIbI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (POPMYINIBI U



MPOBOAMUTH PAcU€Thl, HAXOJUTh CIPABOUYHBbIE JaHHBIC, HEOOXOIMMBIC IJI PELICHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OMy4YeHHON (PU3NYECKON BEITMUNHBL,

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
B ONHCAaHUU WCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE MPEANON0XKEHHE (TUIIOTE3Y),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJIYUYCHHBIH pe3yNlbTaT, HAXOAUTh OLIMOKU B XOJIe
OIBITA, JIEJIATh BBIBOJBI I10 €r0 PE3yJbTaTaMm;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3MUYECKUX SIBICHUN WiM (U3NYECKUX CBOMCTB
Ten: (opMyaHpoBaTH MPOBEpPAEMbIE MPEANONIOKEHHs, cOoOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;

® BBLITIOJIHATH MPSIMBIE M3MEPEHUs PACCTOSHHUSA, BPEMEHHU, Macchl Teia, 00bEMa, CUJIBI U
TEMIEPATYpPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPENTHOCTH U3MEPECHHIA,

® [IPOBOJUTH MCCIIEAOBAHUE 3aBHUCHUMOCTH OJHOW (DM3MUECKON BEIMYMHBI OT JIPYrou ¢
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Teja, KayecTBa
00pabOTKM TMOBEPXHOCTEH Tl ¥ HE3aBHCHUMOCTH CHWJIBI TPCHHSI OT TUIOIIAIU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKABAOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH TeJa, OT TJIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBUU IIJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HWCCIICIOBAaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YNIbTATHI MOJYICHHOMN
3aBHCUMOCTH (PU3MYECKHX BEIWYMH B BUAC MNPEIJIOKEHHBIX TaOIUIl U TpaduKOB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

® [IPOBOJUTH KOCBEHHBbIE U3MEpPEHHS (UINYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJAa TPEHHS CKOJBXKEHUS, JaBIICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CWJIAa, JCUCTBYIOIIass Ha TMOTPYXKEHHOE B KUIKOCTh TEIO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIIMU: TIPH BBIOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBIYUCIIATh 3HAYEHUE UCKOMOW BEJIUYUHBI;

e CcOOMIOaTh TMpaBWIa TEXHUKH O€30MacHOCTH Tpu paboTre ¢ J1abOopaTOPHBIM
000pyI0BaHNEM;

® yKa3blBaTh MPUHLMUIBI JCHCTBHS MPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HETOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

® XapaKTepPU30BaTh MPUHITUIIBI ICHUCTBUS U3yUYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB
C OMOpPOHM Ha WX ONUCaHUsS (B TOM YHKCIE: MOAIIUIHUKH, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIMYECKU TIPEecC, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp),
WCIIONIB3Ysl 3HAHUS O CBOMCTBAX (PM3WUYECKHX SBJICHUM W HEOOXOAUMBbIE (PU3NUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTH TpUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMEpax) MNPAKTUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHsI 370pPOBbS M COONIOACHHUS HOPM DOKOJOTHYECKOTO TOBEICHHUS B
OKpYKarolleu cpese;



® OCYILECTBIIATE OTOOP HMCTOYHUKOB HH(popManuu B IHTepHETEe B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHCHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYHUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

® ICTIOJIb30BATh IPU BBHIOJHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSPHYIO JIMTEPATypy
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh INpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMM U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® Cc03/1aBaTh COOCTBEHHBIE KpaTKHWE NMUCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM YUEOHBIX MCCICIOBAHUMN, IPU STOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOJKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

®IpY BBHINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEIOBaHUM pacrpeneisTh 00A3aHHOCTH B
IPYyIIE B COOTBETCTBUHM C ITOCTABJICHHBIMHU 3a/ladyaMH, CJIEIAUTDH 3 BBIIIOJIHEHHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K xoHuy oOyuenust B 8 Kiacce npeIMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUI:

® ICIIOJIB30BATh IOHATHS: Macca U PasMEPbl MOJEKYJI, TEIUIOBOE IBHUKEHUE ATOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPUCTAIMYECKHE M aMop(HBIE Tea,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUUECKOE
110JIe, MPOBOJHUKU W JUIIEKTPUKH, TOCTOSIHHBINA JJIEKTPUYECKUH TOK, MarHUTHOE
T0JIE;

epa3nnyaTh SBJIECHUS (TEIUIOBOE pACHIMpeHME M cCXaTue, TeIulonepeaaya, TEIIoBOe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIE SBJICHMS, HCIApEeHUE, KOHJEHCAlMs,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AEUCTBHE MarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh IMPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUI B OKpYXarolleM MHUpE, B
TOM 4ucie (U3MYECKUE SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJIEHUST B TPUPOAE, KpHUCTaulbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B aTMmocdepe, SIIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJB3Yys (U3NUYECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIUYECTBO TEIIOTHI, YyHAEIbHAas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMsl TOIIMBA, KOA(G(UIHEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEIbHASI BIAXKHOCTh BO3]yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OMKMCAHUN TPABWIBHO TPAKTOBaTh (DU3UYECKHIA CMBICI HCHOJIb3YEMbIX 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 TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHHUS
SHEpPruM, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3aIKCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

® 00BSCHATH (DU3MYECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYyaIllui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO-CIICACTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHWE U3 1—2 JOrMYecKux IIaroB ¢ OMOpod Ha 1—2 W3Y4YEeHHBIX
CBOICTBa (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

epemath pacu€THble 3a7aud B 2—3 JEHCTBUS, HCIONB3Yysd 3aKOHBI U (OPMYIIbI,
CBs3bIBalOIIME (DU3MUECKHE BEIWYMHBL: HAa OCHOBE aHalM3a YCJIOBHUS 3aJlaud
3alUCBHIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUIsI PEHICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /IS €€ PelIeHUs, IPOBOAUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAaHHBIMU;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIIH (GU3HUECKUX METOJIOB,
UCIIONIB3YSl OINUCAaHUE UCCICOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKECHHE,
OILICHUBATh MPABUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, IENaTh BHIBOJIBI;

® IPOBOUTH OTBITHI N0 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 €€ TOBEPXHOCTH, OJJIEKTpU3alUus Tel U
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB, JI€UCTBUS MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OopMynupoBaTh MpOBEpPsSEMbIe MPEANONOKEHUs, COOMpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJOBaHHUsS, 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 ¢
UCIIOJIb30BaHUEM MPSMBIX M3MEPEHUH (3aBHCHUMOCTH COMPOTHBIICHHS TPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
UCCJIEI0BAHNE TOCIIEIOBATEIBHOTO U MapauIeIbHOTO COEIWHEHUM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHUE, COOMPATh YCTAHOBKY U BBIMONHITH M3MEPEHUS, CIeIys



IPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AeTaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIeIOBAHNUS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEIMYMH (yIelbHas TEMJI0EMKOCTb
BELIECTBA, CONPOTUBJICHUE MTPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

ecoOm0laTh IpaBUJIa TEXHUKM Oe€30macHOCTH IMpu pabore ¢ J1abopaToOpHBIM
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,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPUOOPH (TIPUMEpHI),
JIEKTPUUECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJABUIATENb 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 3JIEKTPUUYECKHUX LIeNel ¢ MOCie0BaTe/IbHbIM U MapajuleIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

®[IPUBOAMTH IpUMEPHl (HAXOOUTh MH(OpPMALMIO O MpUMepax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0€30MacHOCTH NIpU OOpalleHHMH C NpUOOpaMM M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYXKarolleu cpee;

® OCYILECTBIIATh MOUCK MH(OpMaIuu (usnyeckoro cojepkanusi B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpaBHEHHUS JIOTOJHUTENIBHBIX HCTOYHMKOB BBIIENIATH
nH(pOpMaLIMIO, KOTOpas SIBJISIETCS IPOTUBOPEUNBOM MM MOXKET ObITh HEJJOCTOBEPHOIA;

® ICTI0JIb30BATh IPU BBINOJHEHUH YYEOHBIX 33JaHUN HAy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOUYHbIE MaTepuayibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMHU KOHCHEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHus UHGOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

eco3/aBaTh COOCTBEHHBIE IHCHbMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 00oO0mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIEe
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOW WM  HCCIEN0BaTeNIbCKON
JEeSTeNIbHOCTH, MPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3YYEHHBIN MOHSITHHHBIN anmapar
Kypca (pU3MKH, CONPOBOXKATh BHICTYINICHHE MTPE3CHTAIHEH;

®IIpU BBHINOJHEHUH YYEOHBIX TMPOEKTOB U HUCCIEIOBAaHUM (U3NYECKUX TIPOIECCOB
pacrpenesaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBUM C IOCTABICHHBIMH 3ajlauyaMH,
CJIEZIUTh 32 BBIIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JESATENBHOCTb  TIPYIIBbI, BbICTpaUBaTh
KOMMYHHUKATHBHOE B3aHMOJIEHCTBHE, POSBIISsL TOTOBHOCTD pa3peiiaTb KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® ICTIOJIB30BATh TOHATHUSA: CHCTeMa OTcYéTa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBIDKEHUS, Nedopmanus (ynpyras, miacTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3K, ILEHTP
TSDKECTH, a0CONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tela, pPaBHOBECHE,
MEXaHWYECKUe KOJNICOaHWsI W  BOJHBI, 3BYK, HHQPa3ByK H  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTHh U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHUs W MorjiouleHus, anbda-, Oera- U ramma-
U3JIy4€HHUS], U30TOIIbI, SACpHAst SHEPIeTHKA;

e pa3nuyaTh SIBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaICHHE T, 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 IIPEIOMIIEHHE CBETA, [I0JJHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHNE
0eroro cBera B CIEKTP M CJIOXKEHHE CIHEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
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,
yIBTPAPHUOIECTOBOTO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHYECKHE JIy4d, PaAHOAKTHUBHOE W3JIYYCHHE NPUPOJIHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3IYYCHHUI HAa OPraHU3M 4eJlOBeKa), MPU 3TOM MEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OIHMCHIBATh M3y4YEHHBIE CBOMCTBA TeN W (DU3UYECKUE SIBIICHUS, UCIIONB3Ys (hu3nyeckue
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, MEXaHWYEeCKasi padoTa U MOIIHOCTh, TOTCHIIMAIbHASI YPHEPTHUS TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprusi, TMOJHas MEXaHW4YecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3UUYECKHI 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,
MIPUHITAIT OTHOCUTEILHOCTH [ anuiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHSI IMITYJIbCA,
3aKOHBI OTPAKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCcoBOTO UHCEN TMpU SACPHBIX peakuusX, NOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHUE;

® 00BSCHATH (PU3MUECKHE MTPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIlHid
MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTEPA: BBIABIATh NPUUMHHO--CIEICTBEHHBIE CBS3H,



CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3YyYECHHBIX
CBOMCTBAa (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIC 3a/1auMl (OMUPAIOIIMECs HA CUCTeMY U3 2—3 ypaBHEHUM), HCIONb3YS
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 MOPSIKA IPOBEIEHUSI HCCIEIOBAHUS, JeNIaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OIIBITOB;

® [IPOBOJIUTH OIBITHI [0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TeJ
(u3yueHne BTOpPOro 3aKkoHa HBIOTOHA, 3aKOHA COXpaHEHHs] SHEPrUH, 3aBUCHMOCTH
nepuo/ia KojiebaHuil MPyKMHHOTO MAasITHUKA OT MAacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJEOAHUMN, MPSIMOIMHENHOE pacIpOCTpaHEHUE
CBETa, paslio’KeHHE Oelloro cBeTa B CIEKTp, U3YyUYEeHHE CBOMCTB H300pakeHHUsS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeAMeTa B coOuparomie IuH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3JIY4YEHHUS): CaMOCTOSTEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PyYAOBaHMS, OTIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

® [IPOBOJIUTH TNPH HEOOXOAMMOCTH CEpHUI0 TPSMBIX H3MEPEHHA, OIpENelsis CpeaHee
3HaYeHHEe H3MepAeMoil BelUYUHBbl ((POKYCHOE pacCTOSIHHE COOUparoie JIUH3BI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUOopa);

® [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
yriia MperoMJICHHUs OT yIJia MajeHus): IUIAHUPOBaTh MCCIIEOBAHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (UKCUpOBaThb pE3yJibTaTbl IOJYYEHHOH  3aBHCHUMOCTH
(GU3NIeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJbTaTaM
UCCIIEI0BaHMS;

® [IPOBOJINTh KOCBEHHBIE M3MEpeHUs (U3NYECKUX BEIMYMH (CPEmHssA CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOXPDUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTa u
MOII[HOCTh, YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCcKOro M MPYKUHHOTO
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
WU3MEPEHHUI;

ecoOMIOaTh TMpaBWJIAa TEXHUKA OE30MacHOCTH mpu pabore ¢  JabOpaTOPHBIM
00opy0BaHUEM;

® pa3IM4yaTh OCHOBHBIE MMPU3HAKU H3YYCHHBIX (DU3UUECKUX MOJICICH: MaTepHalibHas TOYKa,
abCoNIOTHO TBEPAOE TEJO, TOYEUHBI MCTOYHHUK CBETa, Jy4, TOHKAas JIMH3a,
TUTaHeTapHasi MOZENb aTOMa, HYKJIOHHAsI MOZIeNTb aTOMHOTO SIpa;



® XapaKTepU30BaTh MPUHIIMITEI IEHCTBUSA U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopod Ha HX omnHucaHus (B TOM 4YHCIE: CHUIOMETP, NaTYMKU IOJIOKEHUs,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JIO0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMmepa BuiibcoHa), HcIonb3ysd 3HaHUSA O
CBOICcTBax (hM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3Y4YEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbl ISl TOCTPOCHUS M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

®IPUBOJUTH MpUMEpPbl (HAXOOUTh HHGOPMALMIO O TpUMepax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MacCHOCTH TpH OOpalleHud ¢ [pudopaMH M TEXHUYECKUMH YCTPOHCTBAaMHU,
COXpaHEHMsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO IOBEACHHS B
OKpY’Karolllen cpeae;

® OCYIIECTBIIATh TMOUCK HHpoOpManu ¢u3nyeckoro cojaepkanuss B VHTepHeTe,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3ampoC, HAaXOOUTh ITIYyTH OIPEIeICHUs
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMM HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

® [ICII0JIB30BATh IIPU BBINOJIHEHUN YYEOHBIX 33JaHU HAay4yHO--TIONYJSIPHYIO JIUTEPaTypy
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIaJIeTh MpHEMAaMU KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3zoBaHus HMHPOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® co3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE MH(POpPMAIUH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KaHUSA, NyOIMYHO MpPEICTaBIATh
pe3ynbTaThl IPOEKTHOM WIJIM MCCIEA0BATENbCKON AESITENbHOCTH, TP 3TOM 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
paﬁo"n,l paﬁoT],[ € peCcypcChl YKa3aHUuEM 3TaloB ux pe3yJbTaToB
¢popmupoBanus
Pa3nes 1. ®usnka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
-HCII0JIb30BaTh MOHATHS: -yCTHBIH OIPOC;
busnveckue u
bubmuorexa [JOK
XUMUYECKUE SBJICHHUS,
1.1 dusnka - HayKa O IPUpPoIe 2 https://m.edsoo.ru/7 5
Ha0JII0/IeHue
416194 AACHHE,
AKCIIEPUMEHT, MOJIEIIb,
rUnoTesa
- UCTIOJIH30BATh TTOHSTHUS: - pereHue
¢buznueckue u y4eOHBIX U
XUMUYECKHE SIBJICHUS, MPaKTUKO-
bubmorexa [JOK HaOJI0/IeHue OpUEHTUPOBAHH
1.2 du3nYecKre BeTUINHBI 2 1 https://m.edsoo.ru/7 ’
AKCIIEPUMEHT, MOJIEIb BIX 3a/1a4;
£416194 PHMEIHT, MOACIE, AL
TUIO0TE3a, €IMHUIIBI -YCTHBIH OIPOC;
(bU3HYECKUX BEIUYNH -IpaKTUYeCcKas
pabota
-MCTIOJIb30BaTh TIOHSTHS: - pereHue
buznveckue u y4eOHBIX U
o bubmoreka [[OK =~ XMMHYECKHUE SBJICHHUS, IIPaKTUKO-
EcrecTBeHHOHay4HBIN METOA
1.3 2 1 https://m.edsoo.ru/7 =~ HabmoeHHE, OpUEHTUPOBAHH
MO3HAHUS
1416194 AKCIIEPUMEHT, MOJIEIIb, BIX 3aJ1a4;
TUN0TE3a, €AMHUILIBI -IpaKTUYEeCcKas
(UBUYECKUX BEITHMYNH pabora
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro mo pazneny 6
Pa3znen 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUU BelllecTBA
-HCII0JTH30BATh MMOHSATHS: - penieHue
aToM, MOJIEKYJIa, y4eOHBIX U
bu6nuoreka [IOK
arperaTHble COCTOSHUS MPAKTHKO-
2.1 CtpoeHue BemecTra 1 https://m.edsoo.ru/7 (188
BeliecTBa (TBEpIOE OpUEHTUPOBAHH
416194 B PO, PHELTTHP
KUAKOE, Ta3000pazHoe) BIX 33]1a4;
-YCTHBI1 OIIpOC;
- pa3auyath SBICHUS - pelieHue
(muddyzus, TerioBoe y4eOHBIX U
N bubmmorexa [JOK =~ JABHXXCHHUE YaCTHII MPaKTHUKO-
JIBu>KeHHE U B3aUMOJICHCTBHE
2.2 2 https://m.edsoo.ru/7 =~ BelecTBa) OPHUEHTHPOBAHH
YacTHUIl BEeUIeCTBa
1416194 BIX 3aJ1a4;
-TpaKTHYEeCKast
pabota
-HCTI0Ib30BaTh MOHATHS: - pelieHue
arperaTHble COCTOSTHUS y4eOHBIX U
bubnuoreka [IOK  BemecTsa (TBEPIOE, MPaKTUKO-
ArperaTHble COCTOSHUS
2.3 2 1 https://m.edsoo.ru/7 =~ >kuakoe, ra3000pa3HOe) OPUEHTUPOBAHH
BEIIECTBA
416194 BIX 3aJ1a4;
-TIUCbMEHHBIN
KOHTPOJIb;
Hroro mo pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
but6mmoreka [IOK -UCNOJIb30BaTh NOHATHUS: - pelieHue
3.1 MexaHn4ecKoe OBIKEHUE 3 https://m.edsoo.ru/7 | MeXaHHYECKOE IBIKECHHE Y4EOHBIX U
1416194 (paBHOMEpHOE, IIPAKTHKO-
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3.2

I/IHepHI/IH, Macca, IJIOTHOCTb

1

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

HEpaBHOMEpPHOE,
MPSIMOJIMHEIHOE),
TpaeKTOpUs

- pa3IMyaTh SBICHHUSI
(paBHOMEpPHOE JBU)KCHUE,
HEpaBHOMEPHOE
JIBI)KCHUE,
B3aUMO/ICHCTBHE TE)

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

- ONTUCHIBATh U3y4YCHHBIC
CBOWCTBA TEI U
¢buznyeckue sBIEHU,
UCTIONB3Ys (PU3UUECKUe
BEIIMYUHBI (Macca, 00bEM,
IUIOTHOCTH BEILIECTBA);

- pelarb pacuy€THBIE
3amagu B 1-2 neicTBus,
MCIIOJIb3YS 3aKOHBI U
(bopMyIibl, CBS3BIBAIOIINE
(bu3nUeCKre BEIUYUHBI,

- cOOMI0IaTh MpaBUiIa
TEXHUKU O€30MIaCHOCTH
npu pabore ¢
J1a60paTOPHBIM
00opyoBaHuEM

OPUEHTUPOBAHH
BIX 33]1a4;
-YCTHBIN OMpoc;

-IIpakTHYeCcKast
pabora
-ITMCHMEHHBIN
KOHTPOJIb
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3.3

Cuia. Buner cun

Hroro no paszaeny

14

21

2

bubmuorexa [JOK
https://m.edsoo.ru/7
416194

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

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

-IpaKTUYEeCKas
pabora;
-IIMCbMEHHBIN
KOHTPOJIb;

Pa3nen 4. /laBjienue TBEPABIX TeJl, KUK

41

Hasnenue. [lepegava naBneHus
TBEPABIMU TEJIAMHU,
XKUJKOCTSMH U ra3aMu

OCTel U ra3oB

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

1416194

- UCIIOJI30BaTh
MMOHSTHS: IaBICHHC
-pa3nuyath SABJICHUS
(mepenava maBJICHUS
TBEPABIMU TEJIAMMU,
KUIKOCTSMHU U TA3aMH)
- pemiaTh pacy€THbIE
3aja4ud B 1-2 nmeiicTBus,
UCIIONb3Ys 3aKOHBI U

bopmyIb

- pelieHue
y4eOHBIX U
IIPAKTHKO-
OPHUCHTHPOBAHH
BIX 33]1a4;
-YCTHBIH OIpOC;
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- ACIIOJIb30BATh - penieHue
MOHSTHSL: 1aBJICHUE y4eOHBIX U
MPAKTHKO-
bu6nuoreka [IOK
OpUEHTUPOBAHH
4.2 JlaBIIeHHE )KUIKOCTH 5 https://m.edso0o.ru/7
BIX 33]1aY;
416194 AT
-YCTHBIN OTIPOC;
-TIUCbMEHHBIN
KOHTPOJIb
-pa3nuy4aTth SBICHUS - pelieHue
(armochepHOE JaBiIeHNUE) y4eOHBIX U
bubnnoreka IIOK
-HCIIO0JIH30BATh MMOHATHS: MIPAKTHKO-
4.3 ATMOC]epHOE TaBICHHE 6 https://m.edsoo.ru/7
aTMoc(epHoe JaBJICHHE OpPUEHTUPOBAHH
416194
BIX 33]1aY;
-YCTHBIN OIMpOC;
-co0I01aTh MpaBUia -paKTUYeCcKas
TEXHUKH 0€30MacHOCTH 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
3aa4y B 1-2 neicTBus, MPaKTUKO-
UCTIOJNB3YS 3aKOHBI U OpUEHTUPOBAHH
bopMyIbI BIX 33]1aY;
Hroro no pazaeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubnuoreka -co0JI01aTh MpaBuia -paKkTUYeCcKas
51 Pabora 1 MomHOCTH 3 LHOK TEXHUKHU 0€30MaCHOCTHA pabora
https://m.edsoo.ru = mpu pabore ¢ - peleHue
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71416194 71a00paTOPHBIM yueOHBIX U
00opyI0BaHNEM MIPAKTHUKO-
-OIMCHIBaTh U3YYCHHBIC OpPUECHTUPOBAHH
CBOWCTBA TEJ U BIX 33/1a4;
¢dusnveckue sBICHUS,
UCTIONB3YS (PU3UUECKUe
BEJIMYMHBI (MEXaHUYeCKast
paboTa, MOIIHOCTb)
- pelarb pacu€THBIC
3aja4uu B 1-2 neiicTBud,
UCTIOJIB3Ysl 3aKOHBI U
bopMyIibl
- XapaKTepPH30BaTh - peleHue
cBoiicTBa Ten, pusnveckre = y4eOHBIX U
SIBJICHUS U TIPOLIECCHI, MPAaKTUKO-
UCMOJb3Ys MPAaBUIIO 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
npu pabdote ¢
1a00paTOPHBIM
00opyaoBaHHEM
-OIMCHIBATh U3y4YE€HHbBIE -TIpaKTHYECKast
Bubauorexka CBOIICTBA T U pabota
[HOK (bu3UYEeCcKre SIBICHUS, -IIMCbMEHHBIN
5.3 MexaHu4geckast SHEpTHs
https://m.edso0.ru UCIOJNB3YS (PU3NYECKUE KOHTPOJb
7416194 BEJINYMHBI (KHHETHIECKAS -YCTHBIN OIPOC

U IIOTCHIOUAJIbHAaA

- peleHue



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

SHEPrus), IpU ONUCAHUU
IPaBUJIBHO TPAKTOBATh
¢bu3nyeckuii cCMbICIT
UCIIOJIb3YEMBbIX BEJIHUYUH,
uX 0003HAYECHUS U
eIMHUIIBI (PU3UIECKUX
BEJIMYMH, HAXOJIUTh
(OpPMYIIBI, CBSI3BIBAIOIIIHE
JTAHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTUMHU
BEIMYMHAMU
-co0JIr01aTh MpaBUIIa
TE€XHUKU 0€3011aCHOCTH
npu pabore ¢

y4eOHBIX U
MPaKTHKO-
OpPHEHTHPOBAHH
BIX 33/1a4;

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

[NPOT'PAMME




8 KVIACC

KoanuecTBOo 4acoB DIeKTPOHHBIE CIHCOK HTOTOBBIX Cnoco0 oneHkn
HanmenoBanue
Kontpo IpakTuy (undposbie) IUVIAHUPYEMBIX Pe3yJIbTATOB € HMTOIOBBIX
Nen/m = pa3nesioB U TeM
Bcero JBbHbBIE ecKue 06pa30BaTeJ’[bHLIe yKaSaHI/IEM 3TAN0B UX HﬂaanyeMle
NporpaMmMsl
p p paﬁOTbI paﬁOTbI pecypc])[ (bOpM“pOBaHI/Iﬂ pCSyJILTaTOB
Pa3nen 1. TerioBhle iBJIEHUA
-UCIIOJIb30BaTh MOHATHA. Macca - penieHue
Y pa3Mepsl MOJIEKYJI, TEINIOBOE yueOHBIX U
N bubmuoreka [JOK
CtpoeHue u CBOMCTBA JBUKEHUE aTOMOB U MOJIEKYJI MPAKTUKO-
1.1 7 https://m.edsoo.ru/7f418
BCILICCTBA 1ce OPHUCHTHPOBAHHEI
X 3aj1a4;
-YCTHBIN OMpPOC;
- pa3nuuaTh SBIEHUS (TEMJIOBOE - pElICHHE
pacuupenue u CKaTHE,  y4eOHBIX U
TCIIonepeaaya, TCIIJIOBOEC IIPaKTHUKO-
paBHOBECHUC, CMa4YuBaHHUC, OpPUEHTUPOBAHHBI
KaluJUISIPHBIE SBICHUS, X 3ajau;
HcrnapeHue, KOHJICHCAHS,  _yCTHBI OMpOC;
TJIaBJICHHE, KPUCTATU3ALMS -IpaKTHYecKas
bubmmnoreka [IOK (oTBepaeBaHue), KHUIICHUE, pabota
1.2 TemmoBsie poIECCHI 21 2 5 https://m.edsoo.ru/7f418 | Temniornepenada ITHChMEHHbII
lce (TeruTonpPOBOHOCT, KOHBEKIIHS,
=== KOHTPOJIb

U3JIy4yeHue)

- coOmofaTh MpaBWiIa TEXHUKH

6e3omacHocTH mpu  pabore ¢

71abopaTOPHBIM 000PYI0OBAHUEM;
-OTHCHIBAaTh N3YYCHHBIE CBOIICTBA

TN U (PU3NYCCKHE SBICHUS,

UCTONB3Ys PU3NIECKUE



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

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

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

(hopmybr

Hroro mo pazmeny 28

Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHUSA

DNEeKTpUYECKHe
3apsiabl. 3apsHKEHHBIE
21 P P 7
Tea U UX
B3alMOJIECHICTBHE
TlocTostHHBIHI
2.2 20 1

3JIEKTPUYECKHUMN TOK

bu6mmoreka [JOK

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

lce

but6mmoreka [JOK

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

1lce

- co0mrojaTe TpaBuia TEXHUKHU
OesomacHocT Tpu pabore ¢
1a0opaTopHBIM 000pYIOBAHUEM;
-HMCII0JIb30BAaTh HOHSTHSL:
JJIEMEHTApHBIA  AJIEKTPUYECKUN
3apsf,  DJIEKTPUYECKOE  II0JIe,
MPOBOAHUKM U JTUIEKTPUKH,
IIOCTOSIHHBIN JIEKTPUYECKUN TOK

-pas3iinydaTrb SIBJICHUA
(anmexTpu3anus Ten,
B3aUMoO/JIeHiCTBHE 3apsoB,

JEUCTBHS DIIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE)

- coOmonaTh MpaBWia TEXHUKU
O6e3omacHocTH 1pu  pabore ¢
1abopaTOpHBIM 000PYI0OBAHUEM;

- peuieHne
y4eOHBIX U
HPaKTHKO-
OPHEHTHPOBAHHBI
X 3aj7ay;

-YCTHBIH OIIpPOC;
-IIpaKTUYECKast
pabota

- peleHue
y4eOHBIX U
MPAKTHKO-



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

bu6mmoreka [JOK

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

HaOJI0ICHUIO PU3UYECKUX SABICHUN

158851 (I)I/ISI/I"ICCKI/IX CBOMCTB Tel

OPUEHTHPOBAHHBI
X 3aj]ad4;

-YCTHBIN OIpOC;
-[IpaKTUYECKas
paborta
-TIMCbMEHHBIN
KOHTPOJIb

- peleHue
y4eOHBIX U
IIPaKTHUKO-
OPHUEHTUPOBAHHBI
X 3ajJad4;

-YCTHBIH OIIpPOC;

2.3 MarauTHbIe IBJICHUS 6 https://m.edsoo.ru/7f418 .
lce (B3aI/IMOI[CI/ICTBI/Ie ITOCTOSAHHBIX -IIpaKTUYECKAsA
o
MAarHMTOB, BU3yaJIA3aLIHs pabora
MAaTrHATHBIX ITOJIEH ITOCTOSIHHBIX -IUCbMEHHBIN
Mar"duToOB, I[efICTBHﬂ MAarsuTHOI'O KOHTPOJIb
TOJIS1 HAa POBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa
-HCIIOJIBb30BAaTh ITOHATHSA - peleHne
3JIEKTPOMArHUTHAs UHIYKIUS, y4eOHBIX U
bubmuoreka [JOK .
DJIeKTpOMarHuTHast MarHUTHBIN ITOTOK MPaKTUKO-
2.4 4 https://m.edsoo.ru/7f418
WHIYKIUS lce OPUEHTHUPOBAHHBI
X 3aj1a4;
-YCTHBIH OIIpOC;
Hroro no 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
paGOTbI paGOTbI pecypchl YKa3aHUEM 3TANOB UX pe3yJabTaToB
(opmupoBanus
Pa3nen 1. Mexannueckue siBJIeHHs
- HCII0JIb30BaTh ITOHATHUS: - penicHue
cHCTEMA OTCYETA, yueOHBIX U
MarepuaibHas TOuKa, MIPaKTHUKO-
TPaCKTOPHS OPUEHTUPOBAHH
- coOnroaTh mpaBuia BIX 33/1a4;
MexaHmueckoe TBIKEHHIE 1 bu6nmoreka [JOK TEXHUKHU 0€3011acCHOCTH -YCTHBIH OIIpOC;
1.1 10 1 https://m.edsoo.ru/7f41 = npu pabote ¢ -IpaKTUYeCcKast
CITIOCOOBI €r0 OIUCAHUS
a4a6 1a00paTOPHBIM paboTta
o0opynoBaHuEM;
- pemarb pacyETHhIC
3aJa4u B 2—3 ACHCTBU,
WCTIONB3YS 3aKOHBI U
(hopmyibl
- cOOMI0IaTh MpaBUiIa - penieHue
TEXHUKHU 0€30I1aCHOCTH yu4eOHBIX 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
3a7a4d B 2—3 IEUCTBHS,
I/ICHOHLS}/}I 3aKOHBI 1

(bopmyIbI

-YCTHBIH OIpOC;
-[IpaKTHYECKast
paborta
-TIMCHbMEHHBIH



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

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

- co0moaaTh nMpaBmiIa

- peleHue
y4eOHBIX U
IPAKTUKO-
OpUEHTUPOBAHH
BIX 33]1a4;
-YCTHBI OIIpOC;

bubmuoreka [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,
WCTIOJTB3YS 3aKOHBI U
(bopMmyIbI
Hroro no paszneny 40
Pa3nes 2. Mexannueckue Kos1e0aHUsI M BOJIHBI
-pa3nuvaTh SIBIICHUS - pereHue
(xonebarenbHOE y4eOHBIX U
JBUKCHHE (3aTyXalolme ©  TIPAKTHKO-
BBIHYK/ICHHBIE OpPUEHTUPOBAHH
bubmuorexa [JOK
KoJIeOaHus)) BIX 33724,
2.1 Mexanuueckue KoneOaHus 7 https://m.edsoo.ru/7f41 .
2436 - cOOMIOIaTh MpaBUiIa -YCTHBIN OTIpOC;
TEXHHUKHU 0€30MacHOCTH -paKTUYeCKas
npu pabore ¢ pabota
1a00paTOpPHBIM
o0opyIoBaHUEM;
2.2 MexaHnueckue BOJIHBL. 3BYK 8 bubnuorexa [IOK -paznuyarh SBJICHUS - peleHue



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

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
1a60paTOPHBIM paborta
o0opyI0oBaHUEM; -IIUCHbMEHHBIN
-pemarb pacyETHBIE KOHTPOJIb

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

-OIUCHIBATh U3yYCHHbBIE
CBOMCTBA TEJ U
(buzmveckue sBICHUs,
UCIOJIB3YS (PU3HUYECKUE
BEJIMYUHBI (IEPUOJT 1
JacToTa KoJicOaHu,
JUTHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA)

Hroro no pazneny

15

Pa3nen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

3.1

DJIEKTPOMArHuTHOE TOJIE U
QJICKTPOMArHUTHBIC BOJIHEBL

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

- coOmroaTh mpaBuiIa - penieHne
TEXHHUKHU 0€30M1acHOCTH y4eOHBIX U

pu paboTe ¢ MPaKTHKO-
1a00paTOPHBIM OpUEHTUPOBAHH
o0opynoBaHUEM; BIX 33]1aY;
-HCIOIh30BATh MOHSATHUS: -YCTHBIH OTpoc;

OJICKTPOMArHUTHBIC -[IpaKTUYICCKas



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
TEXHUKHU 0€3011aCHOCTU y4eOHBIX U
rpu padoTe ¢ 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
cBeTa OTpaKeHHE U

a4a6
MPEJIOMJICHUE CBETA,
MOJTHOE BHYTPEHHEE
OTpa)KEHHE CBETA,
pasnokeHue 06emoro cBera
B CIIEKTP U CIIOKEHUE
CHEKTPAIbHBIX 1IBETOB,
JMCIIEPCHS CBETA)
-HCIIOJIb30BATh MOHSTHS: - pemeHne
nuH3a; OJIM30PYKOCTH U y4eOHBIX U
TATbHO30PKOCTh HPaKTHKO-

bubmuoreka [JOK
- co0rO/IaTh TpaBUIIa OpPUEHTHUPOBAHH

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

TEXHUKHU 0€30I1aCHOCTHU BIX 3a7a4;

a4ab

pu paboTe ¢
1a00paTOpPHBIM
o0opynoBaHUEM;

-YCTHBIH OIIpPOC;
-IIpaKTUYECKas
paborta



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

-HCII0JIb30BaTh ITOHATHA: - pC€uICHuC

- coOmroaTh MpaBuiIa y4eOHBIX U
TEXHUKU 0€30MaCHOCTH NPaKTHUKO-
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 - pa3NU4aTh SIBICHUS -[IpaKTHYEeCKast
(paznoxenue O6enoro ceera  pabora
B CIICKTp U CIIOKCHHE
CIEKTPAIBHBIX I[BETOB,
JIMCIICPCHS CBETA)

Uroro no pazueny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA

- pa3IU4aTh SIBJICHUS -YCTHBIH OTPOC;
(paaroaKTHBHOCTB) -IIPaKTHYECKast
- pacro3HaBaTh pabora
MPOSBJICHNE U3yYCHHBIX
(bu3NYeCcKuX SBJICHUI B
OKpYIKaroIieM MHUpe
(6buomornueckoe acicTBHE

HcnyckaHue 1 TOTJIONICHHE bubmiorexa HOK BUJIMOTO,

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

CB€Ta aTOMOM

a4ab

yIbTparOIETOBOTO U
PEHTIE€HOBCKOTO
W3J1y4YE€HHUH, €CTECTBEHHBIN
pagnoaKTUBHBIN (OH,
KOCMHMYECKHE JIy4H,
PaauoaKTUBHOE
W3IIy4eHUE TPUPOTHBIX
MHHEPAJIOB, ICHCTBHE



https://m.edsoo.ru/7f41a4a6
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paIOaKTHBHBIX
W3ITyYCHUN Ha OpTaHU3M
Ye0BeKa)

- co0JrO/1aTh TpaBUIIA
TEXHUKU 0€30MaCHOCTH
npu padore C
1a00paTOPHBIM
o0opyI0oBaHUEM;

-IIPOBOJIUTH KOCBEHHbBIE - pelieHue
U3MEPEHUS (HU3MIECKUX yueOHBIX U
BEIMYMH (PaJOAKTHBHBIA = TIPAKTHKO-
bu6mmoreka [JOK (1)0H) OpPUECHTHPOBAHH
5.2 CtpoeHue aTOMHOTrO sijipa https://m.edsoo.ru/7f41 = - cobiroaath mpaBuiIa bIX 3a/1a4;
a4a6 TEXHUKU 0€30MacHOCTH -YCTHBIH OTIPOC;
pu pabore ¢ -paKTU4YecKas
1a00paTOPHBIM pabota
000pyI0BaHUEM;
- CTIOJIH30BATh TIOHSTHSL: - peuieHne
anbda-, 6eTa- ¥ ramma- y4eOHBIX U
W3ITy4eHusl, U30TOIIbI, MPAKTHKO-
siIepHAst SHEPreTUKa OpUEHTUPOBAHH
- XapaKkTepu30BaTh BIX 33]1aY;
bu6mmorekxa [IOK N N .
5.3 SnepHble peakuuu https://m.edsoo.ru/7f41 CBOFCTBA Tell, H3INECKHE | -YCTHbLI OMpoC;
2l SIBIICHUS U TIPOIIECCHI, -paKTUYeCKas
T HCIIOJIB3YS 3aKOHBI pabora
COXpaHEHHS 3apsIIOBOTO M | -TIICHMEHHBIN
MaccoBOT0 YHCEJ IPH KOHTPOJIb

SICPHBIX PEaKIUsIX
- co0r0/1aTh MpaBUIIa



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

17

Pasnen 6. IloBTopuTe1bHO-00001aK0IIUIT MOAYIb

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

- co0JII01aTh MpaBuia - pelieHue
TEXHHUKHU 0€30MacHOCTH yueOHBIX U
pu padoTte ¢ MPAKTHKO-
1a00paTOPHBIM OpUEHTUPOBAHH
[ToBTOpEeHME M 0000IIEHNE bubmmoreka [JOK patop P P
0o0opynoBaHuEM; BIX 3a]1a4;
6.1 coJiep>kaHus Kypca GU3HKH 32 9 2 https://m.edsoo.ru/7f41 . .
- pemaTh pacyéTHbBIE -YCTHBIN OTIpOC;
7-9 Kacc adab y
3a1a4u B 2—3 AeicTBus, -paKTUYECKas
WCIOJIb3YS 3aKOHBI U pabora
(hopMyITBI -TUCHMEHHBIH
KOHTPOJTb
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 26

ITPOTPAMME
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