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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMsS COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNwmu mnpenojaBaHus Yy4eOHOTO
npenmeta «Pu3nKa.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTraHU3alMI0 H3y4eHUs (QHU3MKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METanpeMETHbIM  pe3yibTaraM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB HA YPOBHE OCHOBHOTO 00IIET0 00pa30BaHusl.
[Iporpamma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXcs.
[Tporpamma o ¢usuke pazpadboTaHa C LETbI0 OKa3aHHUs METOANYECKON TOMOIIU YIUTETIO
B CO3/1aHUU paboyel MporpaMMBbl 110 Y4EOHOMY ITPEIMETY.
Ou3rKa SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (hpr3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB M SIBICHUH, N3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna W3 TNIaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO ITPaMOTHOCTb!
® HAy4YHO OOBACHATH SIBIICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss QU3MKM HA YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs OMNpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxkA€HHONW pemenneM Koimermn MunncreperBa npocsemenuss Poccuiickonn @enepanuu
(mpotokon ot 3 nexadps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHWH O HAaydyHOM MeEToJleé TMO3HaHuA U (HopMUpPOBaAHHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEICTABICHUNA O PO (PU3UKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA,



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oymymeld mnpodeccnoHaTIbHON
NeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEUIIIEMY 00yUEHHIO B 3TOM
HaTPaBIICHUU.

JloctuxeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIISAYIONUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
UCIIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/ad C MCIOIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBHIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W AKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C HCIIOIH30BAHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OocCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHHE WH(OPMALIUK;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATHLHON ACSITeILHOCTH, CBA3aHHBIME C (U3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTENbHBIA XapaKTep, Y4UTENb JIelaeT BbIOOP MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaTbHBIX OCOOCHHOCTEH 00Yy4arOIIUXCs, CIIUCKA SKCTIEPUMEHTATBHBIX
3aJaHMid, TpeasiaraéMblX B paMKax OCHOBHOTO TOCYIAapCTBEHHOIO OJK3aMeHa Mo (usmke.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GuUsnyeckue SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Duszmdeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTecCTBEHHbIE HAayKH HM3Yy4aloT mpuponay. EcTecTBeHHOHay4 HBII
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHE HaOmomaemMoro spieHus. Onucanue
(bU3N4ECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®uszuueckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Onpenenenue pasMepoB MaJbIX TEI.
W3mepenue Temmeparypbl IpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTydKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHMs 1O IIPOBEPKE TMIIOTE3bI: JaJbHOCTh IOJIETA ILIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIlIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMSI 4YaCTUI[ C TEMIIEpaTypoOi.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BeEIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH M TBEPIBIX
(kpucTayinyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. Habmopenue nudpdysun.

3. HalGmroneHnue siBIeHUH, OOBSICHSIOMMXCS NMPUTSHKEHUEM MM OTTAJIKMBAaHUEM YacCTHUI]

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOIb30BaHUEM (oTorpaduit).

2. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO NMPUTSHKEHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBUKeHHE. PaBHOMepHOE U HepaBHOMepHOe JBHKeHHE. (CKOpOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBMKEHUH. Pacd€T MyTH U BpEMEHU IBUKEHUS.

uhwnNE



SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumoneicTBue Ten Kak MpPUYMHA H3MEHEHUS
CKOpOCTH JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTtHocTh BemiecTBa. CBS3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHue TAroTeHuss u cuia Tsbkectd. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsmoil. PaBHozelcTBytonas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habmroienue siBieHUsI UHEPIIUH.
Haburonenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE MacC MO B3aUMOJEHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B HKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpexneneHue cpeaHell CKOPOCTH CKOJBbXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHus (nedopMaiiii) Mpy>KUHbI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbXKEHHS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUUEHHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenus TBEPABIMU TEJIaMU, KUAKOCTIMHU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emmu. OmnbiT Toppuyennu. M3mepeHue atMocepHOro OaBIeHUS. 3aBUCUMOCTD
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBJIECHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

[lepenaua naBiaeHuUs KUIKOCTHIO U Fa30M.

Coo01aronirecs: CoCysbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tela Hu

IJIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcinoBue MaBaHMs TeNl: IUIABAHME WM TMOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimol.
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1. HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa MOrPYKEHHOH B JKUIKOCTD
YacTH TeJa.

2. OmnpeneneHue BbITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHMBAIOLIEH CWIbI, JICHCTBYIOIIEW HAa TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, AEUCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKH U OIpeAesieHHe €€
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHHKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MEBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W moTeHUManbHas dHeprud. [IpeBpaiienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue pabOTHl CUJIbl TPEHUS NPU PABHOMEPHOM JIBHKEHUM Tejla II0

TOPU30HTAIILHOM TOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHECHUS MEXAHUYECKOU SHEPIUH.

8 KUIIACC

Pa3nes 6. TensioBble siBJICHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpPHUH CTPOEHMS BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUH BemiecTBa. Kpucrammnueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMaunBaHWEe U KalWUIApHBIE SIBICHUA. TerioBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Tervlonepeaaya u
coBeplieHre padboThl. Buapl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITYyYECHHUE.

KonnyecTtBo TenmnoTel. YienpHass TEMIOEMKOCTh BellecTBa. TeriooOMeH U TemIoBoe
paBHOBecHe. YpaBHEHHUE TeIuloBoro Oananca. [lnaBneHue M oTBepreBaHHME KPHUCTAUIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPhl KUIICHHS OT
aTMOC(EpPHOTO JaBJICHHUS.

Braxxnocts Bo3ayxa.

OHeprus ToIMBa. Y iejbHasi TENJI0Ta CTOPAHHUS.

[Tpunuuner pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATEIIN U 3allUTa OKPY’KAIOLIEH CPEIb.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX IpOIECcCaXx.

Hemoncmpayuu.



Habmionenne OpoyHOBCKOTO JIBHMXKEHUSI.
Hab6mronenue nuddysun.
Habumronenue siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne AaBIeHH ra3a IPH U3MEHEHHH 00bhEMa M HarpeBaHUH WIIH OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! Tenonepenauu.
OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHry padoThl BHEITHUMH CHUJIaMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3INYHbIX BEILIECTB.
. Habmoienue xunenus.
. HabnroieHue nocTostHCTBa TeMIEPATyphl IPHU TUIABJIECHUH.
13. Mojenu TeIIOBLIX ABUTaTeIEH.
Jlabopamopnuvie pabomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbIThI 10 HAOJIOIEHUIO TEIIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TE.
Onpeznenenue AaBIeHUs BO3yXa B OaJUIOHE MINPHILIA.
OnbpIThI, AEMOHCTPUPYIOIME 3aBUCUMOCTH JIaBJIE€HUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.
[IpoBepka THUMOTE3bl JHMHEHHOM 3aBUCHMOCTH JUJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmronenue u3sMeHEHMs] BHYTPEHHEH 3HEPIUM Tejla B pe3ysbTare TEIUloNeperadu U

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJeHHS TEIIIOOOMEHA MTPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH IMpH TEIUIOOOMEHE C

HarpeTbiM METANIMYECKUM UIUHAPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. MccnenoBaHue npouecca uCrapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Tena. J[Ba poja aNeKTpUYECKUX 3apsaoB. B3anMopelicTBre 3apsiKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJICHCTBMS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEXTy TEIaMH).

Onexrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYEeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKU TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBIeHHE
IIPOBOJHMKA. YJIEIIbHOE CONpPOTUBJIEHME BemiecTBa. 3akoH Owma Juid  ydacTKa LENu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUUYECKOTro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe mole.
MarnuTtHoe moje 3eMJId U ero 3Ha4eHue s )ku3HU Ha 3emute. OnbIT DpcTeaa. MarauutHoe mosie
IIEKTPUYECKOr0 TOKa. [I[puMeHEHNE ANEKTPOMarHuToB B TEXHUKE. /[eficTBME MarHUTHOIO MOJIS
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO Toka. lcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYeHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpusanus Ted.
JIBa poJia aeKTPUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DJIeKTpOoCTaTUYECKast UHTYKLIHS.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUBIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.
M cToYyHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3EKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BbIit pazps.
. U3sMepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mepeHne 31eKTpUYECKOro HalpsKEHUs. BOJIbTMETPOM.
. PeoctaT u MarasuH conpoTUBIIECHUN.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MonenvpoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJICOB MAarHUTa.
. MozenupoBanue MarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
. JleiicTBMe MarHUTHOT'O TOJIS1 HAa TPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OniTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI WHIYKITMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
25. DeKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnbITHI MO HAOTIOIEHUIO NIEKTPU3ALIUHU Tell UHAYKIUEH U TPU COPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.
W3mepeHne u peryaupoBaHue CHIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa U HapsHKEHHS Ha pe3UCTOope.
7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  3JIEKTPUYECKOTO  CONMPOTHUBIICHHS
MIPOBOJIHUKA OT €0 JUIMHBI, IIJIOMIAU ONIEPEYHOT0 CEUEHHS U MaTepuara.
8. IlpoBepka mpaBmiIa CIIOXKEHUS HANPSHKEHUW TPU TOCIEI0BATEILHOM COCIUHEHUH
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBwiia JyIsi CHIIBI TOKA TIPH MApauIeIbHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.
11. OnpeneneHne MOITHOCTH JIEKTPHUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha HEeW.
13. Onpenenenue KIIJ[ narpeBaTens.
14. VccnenoBanne MarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MAarHUTOB.
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15. VI3yyeHne MarHMTHOTO TIOJSl TOCTOSHHBIX MAarHUTOB NpU HX OOBEOIUHEHUU U
pa3JelIeHUN.

16. MccnenoBanue AEMCTBUSA SIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOJCHUCTBHS KaTyIIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4yeHne AeUCTBHSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue paboThl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJI anekTpoaBuraTebHONM YCTaHOBKH.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM HHAYKLHHU: HCCIEI0BAaHUE
WU3MECHEHUN 3HAYEHUs U HAIIPaBJICHUs NHIYKLIMOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
npsIMOJMHENHOe ABMKeHHe. CpenHsss U MIHOBEHHAas CKOpPOCTb Tejla IPU HEPABHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHne. CBo6ogHoe najaeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHUE 10 OKpykHOcTH. Ilepuon u wacrora obpaiieHus. JIuneitHas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsoiit 3akoH HeroToHa. BTopo#i 3akon Hbtorona. Tperuii 3akon Hptorona. [lpuHimn
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJIBKEHHUA, CUjla TPEHUs
IIOKOS1, APYTHE BUBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHMSA. YCKOpEHHE CBOOOJIHOTO IaJCHMS.
JBuxenune 1uiaHer Bokpyr Comnupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEPErPY3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEINIEHHON OCBIO BpaueHus. MomeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3menenue umnyinabsca. Mmnynec cumbl. 3aKOH COXpaHEHHUS HMMITYNbCA.
PeakTuBHOE IBUKECHUE.

Mexanuueckass padoTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cs3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaro npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETHUYECKON
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaOGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IyTE€H U TPAEGKTOPUN IBMKEHMSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKCHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHMUSL.

Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

Hab6nronenne MexaHW4eCKUX SBJIICHUM, MPOUCXOAIINX B cUCTeMe OTcuéTa «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBUCHUMOCTB YCKOPEHHMS TeJla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO CHJIBI.
Habmronenue paBeHCTBa CHIT IPY B3aUMOJICHCTBUY TeJI.

W3meHenue Beca Tena Npyu yCKOPEHHOM JIBHKEHHH.

10 Ilepenaya uMIynbca Ipu B3aUMOJEHCTBHUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOIEUCTBUHU TEll.
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12. CoxpaHeHue UMITYJIbca IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOCHCTBHH.

14. Habmro/1eHue peakTUBHOT'O IBH)KEHUS.

15. CoxpaHeHne MEXaHU4YECKOW IHEPTHH MPU CBOOOIHOM Ia/ICHUH.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU IIPHU JIBUKEHUU TeJIa MOJ IEHCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1. KoHcTpynpoBaHHE TpakTa Jylsl pa3roHa U JAJIbHEHIIEr0 PaBHOMEPHOIO ABM)KEHHUS
HIapUKA WM TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHMKCHHS IapHUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBMXKEHHM 110 HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTes3bl: €CIM IPH PABHOYCKOPEHHOM JBMKEHHH O0€3 HayallbHOMI
CKOPOCTM IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCENl, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIbI TPEHHUS CKOJIBKEHHUS OT CHJIbI HOPMaJlbHOTO
JIaBJICHUSI.

7. Omnpenenenne Ko3PPHUIUEHTA TPEHUS CKOIBKEHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHs MPH PABHOMEPHOM JBIKEHUU Tela 10

FOPU30HTAJILHOM TOBEPXHOCTH.
10. Onpenenenne pabOThl CUJIBI YINPYTOCTH MPU HOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUKHOTO U MOJABUKHOTO OJIOKOB.

11. V3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MEepHoJ, 4acToTa,
aMImuTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXaHN4YeCKUX BOJIH. [IposiosbHbIE 1 monepeuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 moJ| IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

PacnpocTpanenue mpoJoibHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKYCTHYECKHI pe30HaHC.

JIaﬁopamopubw pabdomwt u onvimol.

1. OmpeneneHue 4aCTOTHI M EPHOA KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U NEpHOa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IEpHOJa KOJE€OaHWH MOABEUIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepHOJa KOJeOAHWI Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchl Ipy3a.
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6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpUojia KOJIeOaHWH MPYKHUHHOTO
MasITHHKA OT MACCHI IPy3a U KECTKOCTU NPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pazgen 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE I1o0Jie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH. [lIKasia 351eKTpOMarHuTHBIX BOJH. MCIIONb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3HU.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolcCTBa 3NEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.
Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHSI B OITUUECKUX CBETOBOJAX.
Jlunza. Xox nydedr B nmH3e. OmnrTuyeckas cucreMa (QoToanmapaTa, MHKPOCKOINA H
Teneckona. ['na3 kak onTuyeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpsiMonuHeItHOE pacpOoCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tosryuenue n300paxeHUil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue caera.
OnTu4eckuii CBETOBOI.
Xon syuelt B coOuparomieit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi C MOMOILBIO JIUH3.
. Ilpunnun neiictBus ¢oToanmnapara, MUKPOCKOIA M TEJIECKOTA.
10. Mopens rinasa.
11. PaznoskeHue 6emoro cBeTa B CIEKT).
12. ITonyuenue Genoro cBeTa Mpu CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
1. MHccnenoBaHue 3aBUCUMOCTH YyIJla OTPaKEHHsI CBETOBOTO Jiyya OT yrJjia MaJeHusl.
2. H3zyueHue xapakTepUCTHK U300pakeHUs IPeAMETa B IIJIOCKOM 3epKaJe.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIy4a OT yIja NaJcHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoei JINH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MpPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIE
(GUIBTPBI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIie CIIEKTPHI.
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PagnoaktuBHOCTh. Anbda, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sijipa.
Hyknonnas Mozens aromHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpanieHus. l[lepuon
[0JIypacnaa aTOMHBIX sIEP.

SnepHple peakuyy. 3aKOHbI COXPAHEHHs 3aps0BOIO U MacCOBOIO YHCE. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3b Macchl U 3Hepruu. Peakumm cuHte3a u geneHus sjep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIYYCHUIN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3J1y4€HUs U TOTJIOIIEHNUS.

CrHeKTpbl pa3Iu4HbIX ra3os.

CrnexTp BoaoOpo/Ia.

HaGnronenue tpeko B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus usiaydeHus NpUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB HU3JIy4EHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrMM YaCTHIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. HM3mepeHue paanoakTUBHOIO (QoOHA.

IToBTOpHTEIBLHO-0000 1A NI MOIYTb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYNIb  MpEIHA3HAYEeH [UId CHUCTEeMaTU3aluu U
00001IeHNUsT IPEMETHOTO COJIEPYKAHMS U OTIBITA ICATEIIEHOCTH, PUOOPETEHHOTO MPU U3yYCHUU
BCEro Kypca (PU3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢uzuke U1t 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

IIpy wu3ydyeHMM JAHHOIO MOJYJS pPEAIU3YOTCI M CHUCTEMATU3MPYIOTCS  BUIbBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 00eCreunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToOB 0OyueHHs, (POPMHUPYETCS €CTECTBEHHOHAayuHas
IPaMOTHOCTh: OCBOECHHME HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSAMHU OOBICHATh (PU3MUECKUE SBICHUS, MPUMEHSS IOJyuYeHHbIE 3HAHMUA,
pemarth 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[TpyHIMIIMAIBHO NEATEIBHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolMecs BBIMOIHSIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE ITOJIYUEHHBIX 3HAHUN paclio3HaBaTh U HAyYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEeOBaHUA (PU3MUECKUX SIBICHUM, B TOM 4HCIe AT
MPOBEPKHU TMIIOTE3 U MOIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJE€e BaXXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOrO HCMOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE

3aKOHa MMpeBpalICHUA n COXPAaHCHUA BCEX HN3BCCTHBIX BUI0B OHCPIUH.

OUAWN e



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

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (u3MKM Ha YpOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3ndeckon
HayKU;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PHU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKY;

- OCO3HAaHME BaXXHOCTU MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B IEITEIbHOCTU YUYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCTIPUSITHE ACTETHYECKUX KadecTB (PU3NYECKON HayKu: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHWE IIEHHOCTH (U3NYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIArONOTYYHs:

- OCO3HaHUE LEHHOCTH Oe30macHoro oOpas3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTU IMpaBWil O€30IaCHOr0 IIOBEACHMSI Ha TpaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MMPU3HAHKNE CBOETO MpaBa Ha OIIMOKY U TaKOTO
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B pamMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIpPaBIEHHOCTH,
TpeOYIOLMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

- HHTepeC K MPaKTHUECKOMY U3YUYEHUI0 Ipodeccuil, CBSI3aHHbIX C (PU3UKOM;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

- OpHUEHTallMsi Ha MPUMEHEHHE (QU3NYECKUX 3HAHUU [UIs peleHus 3axad B 00sacTu
OKpY>KaIOIIEN Cpenbl, MUIAHUPOBAHUS NOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBUN
TUISL OKPYKAIoLIeW Cpenbl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPHU BBINOJIHEHUH HCCIEIOBAaHUN U TPOEKTOB
(bu3MUecKoil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUN, B TOM 4Hcie (HOPMYIHpPOBATh HJAEH,
MTOHSITHSL, TUIIOTE3bI O (PU3MUYECKUX O0BEKTaX U SIBICHUSIX;
- OCO3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 00J1aCTH (DUBUKH;



® - [IJJAHWPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

® - CTpEeMJICHHE aHAJIU3UPOBATH U BBIABIATH B3AUMOCBS3U MPHUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OLEHKA CBOMX JCUCTBUH C YYETOM BIMSHUSA HA OKPYXKAlOLIYK CpeAy, BO3MOKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanusi y oOyuyaromerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIIME T[103HABAaTEJbHBIC YHHMBEpCAJIbHbIE Yy4YeOHBbIC JCUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
Y CPaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PacCMATPUBAEMBIX (PaKTax, TaHHBIX U
HAOJII0JICHUSX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIC CBSI3W IMPU U3YYEHUU (PU3UYECKHUX SBICHUN U
MIPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX U HWHAYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BEITUUNH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHoco0 pemieHus yueOHoW  (u3mueckoi 3amauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHHUs, BBHIOOP HamboJee MOIXOJAIIEr0 C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBLIe ucciaenoBaTeLCKUeE AeiiCTBHSA .

MCIIOJIH30BaTh BOIIPOCHI KaK MUCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJICGHHOMY IUIaHY OIBIT, HECJIOXKHBIN
bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST U  BBIBOJABI 1O  pe3yJbTaTram
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUUECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTATh MIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHThl M 3ampoChl MpU MOHCKE U OTOOpe
nH(pOpMalLlMU WIN JaHHBIX C YYETOM IPEAIoKEHHON yueOHO! (hru3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy MpeAcTaBleHUS HHPOpMALUHU U
WUTIOCTPUPOBATh pEIIaeMble 3aJauld HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B Xoae OOCyXJaeHus y4eOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpPHBIX paboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HalleJICHHbIE Ha PEIIeHUE 33/1a4u U MOAIepKaHue OIaroKes1aTeIbHOCTH O0IEH S,



COMOCTABIIATH CBOU CYXKJEHHUSI C CYXKICHUSIMH JPYIMX YYaCTHUKOB JIHAJIOTa,
0OHapy>XMBATh PA3IUYHE U CXOJACTBO IMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MMOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHIUBUIYaJbHOW pabOTHI
MIPU PEIICHUH KOHKPETHON (PU3UYECKOM TTPOOIIEMBI,

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JECHUCTBHUS IO €€
JOCTH>KCHUIO: PACIIPEACNISITh PO, 00CYKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBHITIOJHATh CBOKO 4YacTh PAa0OOTHI, JOCTHTas KAueCTBEHHOTO pe3ysbTara IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOmUMHA TNPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusaunus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsIX, TPEOYIOLIMX Ui PeILCHHs
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHSTHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh QJITOPUTM pEIIeHUs (PU3MUECKOW 3aauyd WM IUIaHa
UCCIICIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3 PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejiaraTh IJ1aH €€ U3MEHEHMUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTHXKEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yibTaTa LEIHU U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPA WU JUCKYCCUU HA HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

INMPEIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenus B 7 KJjacce NpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUaIOIIUXCSI YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE sBJICHHs, HaOIIOJCHNUE,
OKCIICPUMCEHT, MOACJIb, 'MIIOTE3a, CAMHUIIBI q)HBI/IquKI/IX BCJIWMYHH, aTOM, MOJICKYJIA,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHMYECKOe
IBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  TPSMOJIHHEHHOE),  TPACKTOPHSI,
paBHOAEWCTByIOIast cuia, jaedopmarus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOO0IIAOIINECS] COCYIbI;



paznuyath siBreHus (audy3us, TEIUI0BOE IBUKEHHUE YacTUIl BEUIECTBA, PABHOMEPHOE
JIBUKCHHE, HEPAaBHOMEPHOE NBWKEHUE, MHEPLUA, B3aMMOJCHCTBHE TEJ, PABHOBECHE
TBEPABIX TEJI C 3aKPEIVIEHHONM OCBK BpAlllCHMs, Iepefadya JaBlIeHUs TBEPIAbIMU
TeJIaMU, JKUAKOCTSMH U razaMu, aTMOC(EepHOe JaBlIeHue, IJIaBaHUE Tell, IPeBPaLeHUs
MEXAHUYECKOM HEPIUn) MO ONHMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XUBOM W HEKHMBOH INPUPOJE, NEHCTBUE CUJIBI TPEHUS B INPUPOAC U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AAaBICHHUS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SABJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHUJA TSDKECTH, BEC Tella, CUJla TPEHUs, [aBICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAJKMBAIOUIAs CUJIAa, MEXaHM4yeckas palorta,
MOIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJe3HOTO ACWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAsl SHEprusi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBATh (PM3MUECKUI CMBICIT HCIIOJIb3YEMBIX BEJTUYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3MUecKuX BEJIMYMH, HAXOIUTh (OPMYJIbL, CBSA3BIBAIOIIME AAHHYIO (PHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bu3nUeCKUX BEIUYNH,

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MYECKHE SBICHHUS M IPOLECCHI, HCIOJIb3Ys
IpaBUJia CJIOKEHUs cuil (BAOJb OAHOM IpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ HPAaBUIO» MEXaHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DHEpruu, IpU OTOM J1aBaTb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATH (PU3UYECKUE SBJICHUS, IMPOIECCHl W CBOWCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi NPaKTUKOOPUEHTHPOBAHHOTO XapaKTEpa: BBISABIATH NMPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4eHHBIX CBOWCTBAa (U3MUECKUX SBJICHMM, (U3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUs, MCNONb3ysd 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJa4yu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MYECKHE BEIUYMHBI B (OPMYJIBI U
IPOBOAMUTH PAacu€Thl, HAXOJUTh CIIPABOYHBbIE JIaHHBbIE, HEOOXOJUMBIEC I PEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHON (hU3NYECKON BETMUHHBI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIU (PUINIECKUX
METO/I0OB, B OIIMCAaHWM HCCIIENOBAHMS BBIICIATH IPOBEPSIEMOE IPEAIIOIOKEHHE
(rumotesy), pazauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HaXOJIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBO/BI 10 €r0 Pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten: (opMynaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHs, CcOOUpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBI;
BBITOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIEPATYpPbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJ]aHHOM a0COITIOTHOM MOTPEeTHOCTH U3MEPEHUH;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€la OT BPEMEHM JIBUKEHUS TeJla, CUJIBI TPEHUS CKOJIBKEHUS OT BeEca Teja, KauecTBa



00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOLIaau
CONIPUKOCHOBEHHMSI TEJI, CWJIbl YNPYTOCTH OT YIJIMHCHMS IPYXKHHBI, BBITAIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOHM 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT IIyOWHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
YCIIOBHUI TJIaBaHUSA TN, YCIOBHM paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIeNOBaHUsA, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MEpEeHusi, cienys MPeIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTaThl MOIy4YCHHON
3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHJIE IPEUIOKEHHBIX TaOaMLl U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMUS;

® [IPOBOJUTb KOCBEHHBIE H3MEpPEHHUsA (PU3MUECKHX BEIUYUH (IUIOTHOCTh BELIECTBA
KUAKOCTHU W TBEPAOrO Tela, CWJIA TPEHUS CKOJIBXKEHHUS, JaBJICHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHJIA, JACHCTBYIOIAs Ha IOTPYKEHHOE B KHMIKOCTH TeJoO,
KO3 PHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUHN U3MEPEHUH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEIIMUYMHBL;

e coOmonaTh MpaBWia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abOpaToOpHBIM
000pyI0BaHUEM;

® yKa3blBaTh MPUHIUIBI JEHCTBUS MNPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABHKHBIN U
HEMOBIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

®  XapakTepu3OBaTh MPHUHLMUIBI JECUCTBUS H3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHHUA (B TOM 4MCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, TMAPABIMYECKUM IPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCTONb3ysl 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HH(MOPMAIMIO O MPHUMEpax) MPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YCTpOicTBamu,
COXpaHEHMsI 370pOBbSi M COONIOACHHUS HOPM DSKOJOTMYECKOrOo TIOBEACHUS B
OKpYXKarollleu cpee;

® OCYLIECTBISATh OTOOpP HCTOYHUKOB HH(popmauuu B MHTepHeTe B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIMXCS 3HAaHUH U MyTEM CpaBHEHUS
Pa3JINYHBIX UCTOYHUKOB BBIACIATH HH(POPMALIUIO, KOTOpast SBJISETCS MPOTUBOPEUUBON
WJIM MOKET OBITh HEJIOCTOBEPHOI;

® UCMOJb30BATH NPHU BBITOJHEHUN YyYEOHBIX 33/1aHUIl HayYHO-TIOMYJIIPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHblE MaTepHualbl, pecypcbl cetu HHTepHer,
BJAJIeTh MpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3zoBaHUs HHGOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

e C03/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIICHHsT HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4eckoro coaepkaHusi, B TOM 4HCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3y/bTaTax MPOEKTOB WM Y4€OHBIX UCCIIEA0BAHUMN, IPH ITOM
IPaMOTHO HUCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBIA ammapaT Kypca (DU3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EeHTaIUEH;

® [IpU BBHINOJHEHUH Y4E€OHBIX MMPOEKTOB U UCCIIEAOBAHHUM pacrpenenirTbh 00sS3aHHOCTH B
IPyNIE B COOTBETCTBUM C ITOCTABJIEHHBIMHU 3a/1a4yaMH, CJIEAUTD 3a BBINIOJIHEHUEM IIJIaHa
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILINX.

K koniy oOyuenus B 8 kJiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHUH:



HCIIOJI30BATh MOHATHA: MAaCCa U PpasMCpbl MOJICKYJI, TCIIJIOBOC ABUKCHHUC aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUYECKHE M aMOp(HBIE Tela,
HACBIIICHHBI U HEHACBILIEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSA
SHEprus, TeIJIOBOH JIBUTATElNb, SIEMEHTAPHBIN NEKTPUUECKUN 3apsl, NEKTPHUECKOe
noJjie, MpOBOAHUKU W IOUIJICKTPHUKH, MMOCTOSTHHBIN BHGKTpI/I‘-IeCKI/If/'I TOK, MAarHuTHOC
noJe;

pa3nuyarh sIBIEHHUS (TEIUIOBOE pACIIMpPEHHE W CXKaTue, TEeIIonepenada, TEIUIOBOe
paBHOBECHUC, CMAYUMBAHUC, KaAIIUJJIAPHBIC SABJICHUA, HWCIHApPCHUC, KOHACHCAIMA,
IUIaBJICHHE,  KpUcTauu3auus  (OTBepJeBaHME),  KUIEHHE,  TeIulonepenaya
(TeTIONpPOBOIHOCTh, KOHBEKIIMS, WU3JIYYCHHUE), AJICKTPU3aLUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3auMOJEHCTBUE
MAarHuToB, I[CI\/JICTBI/IC MArauMTHOIO I1OJIsI Ha HPOBOAHHUK C TOKOM, SJICKTPOMArHWTHaA
UHAYKLIMSA) 1O ONMCAHUI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUH B OKPY)KaIOLEM MHpE, B
TOM 4ucie (U3NYECKHE SBJICHUS B IPHUPOJE: IOBEPXHOCTHOE HATSHDKEHUE U
KallWUISIPHBIE SIBJICHUST B MPHUPOAE, KpHUCTaulbl B mpupoae, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
DIIEKTPUYECKUE SIBICHUS B aTMocdepe, DIEKTPUUYECTBO IHKHUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMild, Jpel( IOIHCOB, pOJib MAarHUTHOTO MHOJS JUIS KU3HM Ha
3emuie, MOJSIPHOE CUSHUE, MPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUM;

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘-IGCKI/IC SABJICHUS, UCIIOJIb3Ys (1)I/I3I/I‘~I€CKI/I€
BCJIMYHHBI (TeMHepaTypa, BHYTPCHHAA OHCPIrus, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA
TEINIOEMKOCTh ~ BEIIECTBA, YAEIbHAs TEIJIOTa IUIABJICHUS, YJeJIbHAs TeIloTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTh BO31yXa, JIEKTPUUYECKHN
3apsi, CHJIa TOKAa, OJJIEKTPUYECKOE HANPSKEHUE, CONPOTUBIEHHE IIPOBOJHUKA,
yJlelIbHOE CONPOTHUBIIEHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOT0 TOKa), IpU
OMMCAaHUN TIPaBUJIBHO TPAKTOBATH (1)H3H‘I€CKI/II>1 CMBICJI HCIOJbB3YEMBIX BCJIWYHH,
0003HaueHMs ¥ eTUHHIbI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMU BEIMYMHAMHU, CTPOUTH TIpapuku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMUMH;

XapaKTECPHU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUA W TIIPOLCCChI, HCIIOJIb3YyA
OCHOBHBIC ITOJIOKCHUSA MOJ'IGKy.]'IprHO-KI/IHCTI/I‘IGCKOI\/JI TCOpHUU CTPOCHUA BCIICCTBA,
OPUHIUI CYNEpNo3uIMY Moje (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma s ydacTka memnu, 3akoH JDxoyns—JIeHna, 3akoH cOXpaHEHHS
SHEPIuu, MPH 3TOM JaBaTh CIIOBECHYIO (POPMYIHMPOBKY 3aKOHAa M 3alMCHIBATh €ro
MAaTCMAaTUYCCKOC BBIPAKCHHUC,

OOBSICHATh (PU3HMYecKHe MPOLEecChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTYyalui IPaKTUKOOPHEHTHUPOBAHHOTO Xapakrepa: BBISIBIISATh
MPUYIUHHOCJICACTBCHHBIC CBA3H, CTPOUTH 00bsicHeHHEe U3 1—2 JIOTMYECKHUX IIaroB C
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2-3 JeHCTBHA, HWCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3alMUCbIBATh KPAaTKOC YCJIOBHEC, BBIABIATE HEIOCTATOK AAHHBIX JJIA PCIICHUA 3aJadu,
BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOUMBIE JJIs €€ PelIeHus], IPOBOJUTh Pacu&Thl U
CpaBHHBATH MMOJYUCHHOC 3HAYCHHC q)HSquCKOI\/'I BCJIMYHHBI C U3BECTHBIMU JJaHHBIMU



pacrio3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh NpPU IOMOIIM (PU3HUECKUX
METO/I0OB,  MCIIONb3ys  ONMCAaHHE  HUCCIEAOBAaHMS,  BBIACIATH  MPOBEpSEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JieN1aTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béMma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U HAarpeBaHUs IIPU U3JIyYCHUH OT LIBETa
U3y4yaroule (Moryomaroneil) MOBEpXHOCTH, CKOPOCTb HCIApPEHHs] BOJBI  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3aLUs Tel MU
B3aMMOJIEHCTBUE 3JIEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE INOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MarHUTHBIX I10JIEH IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha ITPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IOCTOSIHHOTO TOKa): (hopMynupoBaTh IpOBEpsieMble IPEINOJIOKEHHUs, cOoOUpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA ONbITa U
(GopMynHpOBaTH BHIBOBI;

BBITIOJIHATE TPSIMBbIE MU3MEPEHUSI TEMIIEPATyphl, OTHOCUTEIFHON BIIAXKHOCTH BO3IYyXa,
CHJIBI TOKA, HANpPsDKEHUS C MCIIOJIb30BAHMEM aHAJOrOBBIX NPUOOPOB U JaTUYUKOB
(Gu3nUecKux BEIMYUH, CPAaBHUBATh pPE3YylbTaThl H3MEPEHUM ¢ Y4€TOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM NPSAMBIX M3MEPEHUH (3aBUCUMOCTb CONPOTHUBICHUS MPOBOJAHMKA OT
€ro JUIMHBI, IJIOIIA U MONEPEUYHOI0 CEYEHUs U YAEIBbHOIO CONPOTUBIIEHUS BELIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBO/IHUKE,
UCCJIEIOBAaHHUE T10CJIEI0OBATEIbHOTO U MApajUIeIbHOTO COEJUHEHUM MPOBOJIHUKOB):
IUIAHUPOBATh HCCIEe0BaHUE, cOOUpaTh YCTAHOBKY M BBIIOJHATH U3MEPEHUs, CIeays
[PEJJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3YJIbTAThl MOJIYYEHHON 3aBUCUMOCTU B BUJE
TabJIuI U TpadUKOB, AETATh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHHUS;

IIPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYCHNE BEITUMINHBL;

coOmoiaTh TMpaBWJa TEXHUKM 0€30MacHOCTH Ipu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEeM;

XapaKkTepru30BaTh TPHHIUIBl JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUUYECKUX
YCTPOMCTB € OMOpPOM HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HAarpeBaTeIbHbIE SJIEKTPONPUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
MIOCTOSIHHOTO TOKA), HWCIOJIb3YS 3HaHUSA O CBONCTBaX (U3MUECKUX SBJICHUH U
HEo0X0iuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTbIE TEXHUYECKHUE YCTPONCTBA U U3MEPHUTENbHBIE HPUOOpHI IO
cXeMaM M CXE€MaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCTaT), COCTABIATh
CXEMBI DJIEKTPUYECKHX IIEMel ¢ MOCIe0BaTeIbHBIM U MapajuIeNbHbIM COeTMHEHUEM
HJIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IeTIeH;
OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMeEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHMH C OpuOopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollei cpese;



OCYIIECTBIISATh MOMCK HH(POpManuu (U3NIECKOTO cojepxaHus B MHTepHeTe, Ha
OCHOBE MMEIOIMXCA 3HAaHUN M NYTEM CpPaBHEHMs JIONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBON HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
($U3NUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypcel cetu HHTepHer,
BJIAJeTh NpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs HH(MOpMALMMU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/laBaThb COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIEHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIEe
nyOlIMYHO  HPEJICTaBISITH  PE3yJabTaTbl IMPOEKTHOW WM  HCCIEN0BATENIbCKON
JeSITeIbHOCTH, MIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh U3YyYCHHbIM MOHATHHMHBIA ammapat
Kypca (pHU3MKH, COPOBOXIATh BBHICTYINICHHE MTPE3CHTAIHCH;

IOpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB U MCCIEIOBAHUN (PU3UUECKUX IPOLIECCOB
pacrpenesaTb 00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMM 3aJadyaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBAaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIeATEIbHOCTh  TPYIMIbI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISSA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyuenus B 9 kJjacce mpeiMeTHblE pe3ysbTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHUYECKOI0 JIBMKEeHHUs, nedopmanus (yrnpyras, miacTu4eckas),
TpEHHUE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh W TMEpPEerpy3Ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tela, paBHOBECHE,
MEXaHHYECKHE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPa3ByK H©  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh H
JATBHO30PKOCTh, CIIEKTPHl HWCIyCKaHWS W TODJIOnieHHs, anbda, Oera- M ramma-
U3ITy4eHUs], U30TOIBL, SiAepHAs DPHEPIEeTHKA,

pasnuuaTth SIBIeHUs (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE JIBIKCHHE,
PaBHOYCKOpPEHHOE TIPSIMOJIMHEMHOE JIBIJKEHHE, CBOOOTHOE TTaJICHUE TEJl, PABHOMEPHOE
JBWKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE TEJ, PEAaKTUBHOE JIBH)KCHHE,
KoJiebaTebHOe JBMIKEHUE (3aTyXarollue W BBIHYXIACHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXEHUE 3BYKa, MPSIMOJMHEWHOE pacCIpOCTPAHEHHUE,
OTpa)KE€HUE U MPEJIOMIICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KECHHE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOTO CIEKTPa W3ITy4EHUS )
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIOLIUX
JTaHHOE (PU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUHN B OKpYKaroIeM Mupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHEeYHOM CUCTEMBI, PEaKTUBHOE JIB)KEHUE JKUBBIX OPTraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$OH, KOCMHYECKHE JIyYH, pPaJNOAKTUBHOE W3JIyUYe€HHE NPUPOJHBIX MHUHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyY€HH Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3HYECKUX SIBICHUN;

OTIMCHIBATh M3yUYCHHBIE CBOMCTBA TeN M (DU3UYECKUE SBICHUSA, UCTIONIB3Yyd (hU3nIecKue
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,



YCKOpEHHUE, MepeMeIleHue, MyTh, YIJI0oBas CKOPOCTh, CHUJla TPEHHUS, CHJIa YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Teja, UMITYJbC Tela, UMITYJbC
CHUJIbI, MEXaHUYECKasi paboTa U MOIIHOCTb, TOTEHLIMAJIbHASL SHEPTUS TEJa, NOJHATOTO
HaJl TIOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI SHEPTUS CKATOM NPYKUHBI, KUHETHYECKast
DHEPIus, TOJHAs MEXaHWYeCKas HSHEeprus, MepuoJl M 4YacToTa KojeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IOKa3aTeslb MPEeJIOMIICHUS
Cpezbl), IPU ONUCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBI (PU3NYECKHX BEJIMYMH, HaXOIuTb (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUYHH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3UYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYNEPIO3ULUU CHI,
IPUHLIMII OTHOCUTENBbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPa)K€HHsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHHs 3apsiioBOrO U
MaccoBOI'O YHMCEJ MpU SJAEPHBIX pPEaKIUsIX, IpU 3TOM JaBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCH M CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  TPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3a]a4M (OIMUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIIOIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HENOCTAIOIIME WIIH
M30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC ISl PEHICHHS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEJIMYUHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HYECKHX
METO/I0OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBIICNIATH  MPOBEpSEMOE
IPEJIOJIOKEHNE, OlLIEHWBATh MPaBWJIBHOCTh MOPSAKAa IPOBEICHHS HCCIEA0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN U OIBITOB;

MIPOBOJUTH OMBITHI 1O HAOMIOACHNIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojiebaHuil NpyKMHHOTO MasgTHUKA OT MaccChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3jiokeHHe OeJIoro cBeTa B CHEKTP, U3yYeHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHs IMpeaMeTa B coOuparouiel JuH3e,
HaOJIoIeHNe CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh YCTaHOBKY U3 N30BITOYHOIO HAabOpa 000py0BaHMsI, OITMUCHIBATH X0/ OIBITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOAUTHh IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX H3MEPEHMH, OIpenesss cpenHee
3HaYeHHe u3MepsaeMoil BelUYUHBI ((POKYCHOE pacCTOsIHHME cOOUparonie JIMH3bI),
000CHOBBIBaTh BEIOOP crioco0a U3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
NpSMBIX HM3MEPEHHH (3aBHUCUMOCTh IIYyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KojlebaHui MaTreMaTH4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETAa OT yrja MaJeHUs U
yIiia MpesoMIIeHHUs OT yIJia MajeHus1): IUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENLHO
coOuparh yCTaHOBKY, (DUKCHpOBaThb pE3yJibTaThl IOJYYEHHOH 3aBHUCHUMOCTH



¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO PE3yJIbTaTaM
HCCIICIOBAHNS,

IPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHsisi CKOPOCTh U
YCKOpEHHUE Teja IIPU PaBHOYCKOPEHHOM JIBUYKEHHMH, YCKOPEHHE CBOOOJHOIO IaJieHus,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHUS, MEXaHHUYecKas padora u
MOIIHOCTb, 4YacToTa M MepHoA KoleOaHMH MaTeMaTHYecKOoro MU IPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAloOmield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYK) YCTAHOBKY M BBINOJIHATH
U3MEpEHUS, Cenysl NMPEeAJIOKEHHON MHCTPYKLMH, BBIUUCIISTH 3HAUEHUE BEJIIMYUHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE pE3yJbTaThl € Y4E€TOM 3aJaHHOW IOIPEUIHOCTH
U3MEPEHU;

coOuoaTh MpaBWJa TEXHUKM Oe30MacHOCTH Ipu paboTe ¢ J1abopaToOpHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI MCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTaHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb AaTOMHOTO Spa;

XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONUCAHUS (B TOM YHUCIIE: CIUJIOMETP, AATYUKHU MOJIOKEHHUS,
paccTOsHUS ¥ YCKOPEHMSI, PAKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHYECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMmepa Buibcona), ucnonb3ys 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELIEHUH YyueOHO-
NPAaKTUYECKUX 3aJ]ay, ONTUYECKUE CXEMbI JJIs MOCTPOEHHsS U300paKEHUH B INIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

IOPUBOAUTH TpHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPAKTUYECKOTIOo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH NpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolllei cpere;

OCYILIECTBIIATh MOMCK HMH(pOpManuu (¢uzndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpeleeHus
JIOCTOBEPHOCTH TIOJIYyUCHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUU |
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH YYE€OHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro Ccojaep)KaHus, CIpaBOYHblE MaTepHualbl, pecypchl cetu HHTepHer,
BJIAJIeTh MpUEMAMM KOHCIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHus HHGOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaLuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HCCIIEN0BATENBCKON NEATEIbHOCTH, TP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB
Ne HanMeHoBaHMe pa3jeioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
KourpoJubnbie | IIpakTHyeckue
n/n | mporpamMmsl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIEr0 MUpa
bu6mmoreka [IOK
11 o - 2
MISHIE © HayKa © fipupone https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o 3 1 1
VISHHACCIHE BETMHAIHEL https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAy4HBIN METO 2 1 bubnuorexa [JOK
' HO3HAHUS https://m.edso0o.ru/7f416194
Hroro 1o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
bu6mmorexa [IOK
2.1 1
CTpoeHHe BellecTsa https://m.edso00.ru/7f416194
59 JIBMKEeHUE U B3aUMOJICNICTBUE 5 1 bu6mmorexa [IOK
' YacTHII BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHRIC COCTONMIA BetectRa https://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHHHCCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6nmoreka [JOK



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

https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupet cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
aBienue. [lepenaya nasieHus
4.1 ié BIMU TeJII:lMIiI )Klf KOCTSIMHU U 3 bubmmorexa [IOK
' P > KA https://m.edso0.ru/7f416194
razaMu
bubmuorexa [JOK
4.2 JlaBIICHHE HKHIKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATtMochepHoe naBieHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBue ®UIKOCTH U Ta3a HA 7 3 bubnuorexa [JOK
' MOTPYXEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta 1 MOMHOCTE 3 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
5.2 Hpocteie Mexanm3mb! S 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
53 Mexanieckas sHeprus 4 1 https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO HACOB I10 68 12
[TPOI'PAMME



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

8 KUIACC

KoaunuecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTpoabhbie | IlpakTnueckue
n/m | TeM NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3gen 1. TensioBbIe IBJICHUS
. bubnuorexa [JOK
11 CTpoeuue u CBOMCTBA BelecTra ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennosste mporecct 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DneKTpuYecKue 3apsabl.
2.1 3a H)KIe)HHLIe Tenai I/II[X 7 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBHE
99 IToCTOSHHBIN 2IIEKTPUYECKUNA 20 1 - bubnnorexa [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
DIICKTPOMArHHTHAA HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 3 145

[TPO'PAMME



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

9 KVIACC

KoauuecTBO 4acoB

Ne HaumenoBanue pa3jiesioB dueKkTpoHHbIE (LM POBbLIE)
Konrpoabnbie | IIpakTuyeckue
/I | M TeM NPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHu4ecKoe JBHKECHUE 10 1 bubnnoreka IIOK
' 1 CIIOCOOBI €0 OIMUCAHMS https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 10 3
3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M1 BOJTHbI
bubmmoteka [IOK
2.1 M 0 7 3
CXAHHHCCIHE ROJCOAHHA https://m.edsoo.ru/7f41a4a6
99 MexaHu4ecKue BOJHBI. 8 1 3 bubmmoteka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3jnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 5 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6



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

Pa3nen 4. CBeToBbIE ABJICHUS

41 3aKOHBI PacpOCTPaHEHUSI 5 5 bubnmnoreka HOK
' cBeTa https://m.edsoo.ru/7f41a4a6
4.9 JIMH3BI ¥ ONTHYECKHE 6 3 bu6nuoreka [IOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
Paznoxenue Oemoro ceera bu6nuoreka [IOK
4.3 3 2
B CIIEKTp https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
Hcnyckanue n
5.1 MOTJIOIICHHUE CBETA 4 1 bubmorexa [JOK
' t https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmmoteka [IOK
2 1
> CTpocHHe aTOMHOTO /pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAnepHbIe peakiut ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpuTeibHO-0000 A0 MOTYJT
[ToBTOpenue u 06o0IIeHNE
6.1 cojiep)KaHus Kypca 9 2 bubmorexa [TOK
' AEP P https://m.edsoo.ru/7f41a4a6
¢du3uku 3a 7-9 xnace
Hroro mo pasneny 9
OBILIEE KOJIMYECTBO
- 102 27

YACOB I10 [TPOTPAMME



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