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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO OO0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOU
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojnaBaHus y4eOHOTO
npenmMera «Du3nkay.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYaIONIMXCS M OpraHu3alMio H3y4deHus (u3uku Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBaHnuit DPI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBCHHO-HAYYHBIX YICOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHMs.
[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
oOydeHus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh H3YUEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MPEAMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEAOCTaBiIsSeT HaumOojee siCHble OOpas3lbl MPUMEHEHHsS HAay4YHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTYUYeHHUs JOCTOBEPHBIX 3HAHHUI O MUDE.
Opna u3 TMaBHBIX 337a4 (pU3NYECKOro oOpa3oBaHUS B CTPYKType oOmiero odopazoBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAaMOTHOCTHM M HHTEpeca K Hayke Yy
00ydaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPEIOJaracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:
e HAy4HO OOBSCHSTH SIBICHUS;
e OIIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
e UHTEPHPETHPOBATh JaHHBIE W MCIIOJB30BaTh HAyYHbIE J0KA3aTeNIbCTBA IS
MOJTy4€HUs BHIBOJIOB.
[lenn u3yueHuss (U3NKUM HAa YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, peanu3ylomUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE POTrPAMMBI,
yTBepka€HHONW pemenneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Henu nzyvyenus GpU3NKH:
e MpUOOpETeHHE HHTEpeca U CTPEMIIEHUS OOydYaroIluxcs K HayYHOMY H3YUEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUsS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;

e pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieir mnpodeccuoHaTbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaJbHEUIIEMY O0yYEHHUIO B 3TOM
HaIpaBJICHUH.

JocTiwkenne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CIICAYIOLINX 3a1aY:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e mpuoOpeTeHHE YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SIBICHUS C
MCIIOJIb30BAHUEM TOJTYUYEHHBIX 3HAHUM;

e OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOIb30BAHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUW HAOMIOAATh TMPUPOJHBIC SBIECHUS W  BBHINOJHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOcHHE MPUEMOB PabOThl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

e 3HAKOMCTBO CcO cepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAyKU.

[TporpaMMoi#i TIpeyCMOTPEHO IIeJieHaNpaBieHHOEe (GopMuUpoBaHue (GYHKIIHMOHATBHON
rPaMOTHOCTH OOY4YaroIIMUXCsl — CHOCOOHOCTH NMPHUMEHATH MOJY4YEHHBIE B Ipolecce oO0yueHus
3HAHUS JUTSt pelieHus y4eOHBIX u MPaKTUYECKHUX 3a/ad.
OCHOBHBIMU  COCTABJISIFOIIMMH ~ (DYHKIIMOHAIBHONH TPaMOTHOCTH SIBISIIOTCA  CIOCOOHOCTH
YyeJloBeKa JEeWCTBOBAaTh B COBPEMEHHOM OOIIECTBE, pellaTh pa3iMuyHble 33Jaud (MaKkCUMalIbHO
HIMPOKOTO JMAaIa30Ha), UCIOJIb3Ys MPH 3TOM OINpeeSeHHbIE 3HAHUS, YMEHHUS U KOMIETEHIINU.
B kauecTBE OCHOBHBIX COCTABISIIOIIMX (PYHKIIMOHATHHOW TPAMOTHOCTH  BBIJCIICHBI:
MaTeMaTh4yecKas, YNTaTeIbCKasi, €CTeCTBEHHOHAY4YHasl, (PUHAHCOBask TPAMOTHOCTH, TI00aTbHBIE
KOMITETCHIINH " KpeaTUBHOE MBIIIUICHHUE.
OyHKIMOHATBHAS TPAMOTHOCTD TPOSBIISIETCS] B PEIICHUHM TPOOJIEMHBIX 3a7a4, BBIXOISIINX 32
mpeenbl Y4eOHBIX CUTYyalluid, M HEe TTOXOXKHUX Ha T€ 3aJ[aud, B X0/ KOTOPBIX MPUOOpETaINCh U
OoTpabaThIBANMCh 3HAHUSA M YMEHHS. OJTH CUTYyallUd CBSI3aHBI C PAa3HOOOPAa3HBIMU ACIEKTaMH
OKpY’KaroIen KU3HHU.
Ha wusyuenue ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS
otrBojuTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 vaca B
HEJIETI0), B 9 KJjacce - 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemelii B mporpamMMe mo (u3uke MepeyeHb J1abopaTOPHBIX pabdOT U OIBITOB
HOCHUT pEKOMEHATEIbHBIN XapaKTep, YUUTENb JIelaeT BIOOP MpOoBeaeHHS 1a00paTOpHbIX padboT
U ONBITOB C y4€TOM UWHAMBUAYAIbHBIX  OCOOCHHOCTEW  OOydJaromuxcsi,  CIHCKa
AKCIIEPUMEHTANIbHBIX 33JaHul, NpeajiaraéMblX B paMKaX OCHOBHOIO T'OCYJapCTBEHHOI'O
9K3aMeHa Mo (PU3UKe.
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Paznen 1. ®usnka u €€ poJib B MO3HAHUU OKPY:Kaomiero mupa (6 4).

®dusuka — Hayka o npupoje. SABnenus npuponsl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEILJIOBBIC, SJIEKTPUUYECKHE, MAarHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemHocTs n3MepeHuil. MexayHapoaHas cucremMa eIMHHII.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBeHHO-HAy4YHBIN
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAaHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sBieHus. Omnucanue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

MexaHnuyeckue, TEII0BbIC, JEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue MpudOPsI U MPOIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U IIU(POBBIM MPUOOPOM.
Jlabopamopuwvie padbomot u onvimeol.

Omnpenenenue HeHbl JelIeHNs HIKalbl U3MEPUTEIBLHOTO puodopa.

N3mepenne pacCcTOsTHUN.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

N3mepenne Temneparypsl PU OMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIIEPATYPHI.

IIpoBeneHne UCCIEeNOBaHMA IO IPOBEPKE T'MIIOTE3Bl: JAIBHOCTH IMOJNETA IIAPUKA, ITYIIEHHOIO

TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIle BHICOTA MTyCKa.

Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHNH BelecTBa (5 9).

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBaIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JABMKEHHUS YacTHL[ C TEMIIEpaTypoOu.
bpoynoBckoe nBuxkenue, auddysus. BzanmopaelicTBUe dYacTHIl BeIIECTBA: MPUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTaIIu4YecKux) Ted. B3anmMocBsA3b MeXIy CBONCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCcOOEHHOCTH arperaTHhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO JIBHXKEHUS.
Hab6monenue nuddysun.
Habmroienue siBieHnid, 00bACHAIOUMNXCS MPUTSHKEHUEM HIIM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwvie padbomut u onvimol.

Orenka auamMerpa atoma METOAO0M PsiIOB (C UCToNib3oBaHueM (hoTorpaduwii).
OnBbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnBITHI 10 OOHAPYKEHHIO ACHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBuskenue u B3aumogeiicreue tea (21 4).

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKCHUH. Pacuér myTu u BpeMeHU ABUKECHUSI.
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SBnenne wHepuuU. 3aKOH HHEpUMU. B3aummopaeicTBHEe Ten Kak NPUYMHA W3MEHEHUS
CKOpOCTH JBWXKEHHUS Tel. Macca kak Mepa umHepTHOCTH Tena. IlnotHocts BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtena. HeBecomocTs. CiiojkeHue cuil, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHogelcTByromas cwil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepennie ckopoCcTH MPSIMOJIMHEMHOTO JIBUYKEHHUS.
Habntoienue siBieHUsI UHEPIIUH.

Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJIEHCTBUU Tell.
CpaBHeHue Macc 0 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSMOM.

Jlabopamopuwvie padbomot u onvimeol.

OnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapuKa B IKUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiasiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpycKa WK IIapuKa 10 HAKIIOHHON IJIOCKOCTH.
OrnpezeneHye MmI0THOCTU TBEPAOTrO Tea.

OnpIThI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pacTsokeHus (aeopmanuu) MpYKUHBI  OT
IIPUIIOKEHHOMN CHJIBI.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIbKEHHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3os (21 4).

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUA Ta3a OoT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JABICHUS KUAKOCTH OT
ryounsl.  ['mapocratudecknit  mapamokc. CooOmaromuecss cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMochepa 3emnu u atmochepHoe naBieHue. [IpvuMHBI CyIIECTBOBAaHUS BO3TYILIHON
obomnouku 3emmu. Ombit Toppuyennu. M3mepeHue atMocepHOro NaBiIeHHUS. 3aBUCUMOCTD
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTDH BBITAJKUBAIONIEH CHUJIIBI OT 00BEMA MOTPYKEHHOW YacTH Tela W IJIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue muaBaHWs TeN: IUIABAHUE WM TOTPYKEHHE TENl B 3aBUCHUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEH TeNa U )KUJIKOCTH.
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Jlabopamopmnwvie padbomwt u onvimol.

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa HOTrPYKEHHOM B KHUJIKOCTb YacTH
Tena.

OrnpenesieHne BBITAJKUBAIOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, NEUCTBYIOIIEW HAa TEIO B >KUAKOCTH, OT
Macchbl Tena.

OnbpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOLIEH CHIIbI, JEHCTBYIOLIEH Ha TEIO B
KUAKOCTU, OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHHME JIOAKM M ONpeleneHue  eé
IPy30IO0ABEMHOCTH.

Pa3nen 5. PaG6ora u momHOCTh. JHeprus (12 u).

Mexanuveckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHneHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABHIIO» MEXAHUKH.
KIIJ] npocTsix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusa. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

[TprMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimeol.
Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOMI
MOBEPXHOCTH.
HccenenoBanue ycioBui paBHOBECHUS pblyara.
N3mepenne KI1/] HakTOHHOM MITOCKOCTH.
N3y4eHne 3aK0Ha COXPAHEHNs MEXaHUUECKON HEPTUN.
Pa3nen 6. UTorosoe noBropenue (3 u).

8 KJIACC

Pa3nen 7. TensioBble siBjieHust (28 ).

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJ. OTBITB, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEpAOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSHUM BellecTBa. Kpucrannnyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISPHO--KHHETHYeCKOH Teopun. (CmauMBaHWEe W KamWUISIpHBIE SBIEHUSA. TerioBoe
pacUIMpEeHHe U CKaTuhe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHHUS YacCTHII.
Buytpennsist sHeprusi. CmnocoObl W3MEHEHHsS BHYTPEHHEH »SHEpruu: Terionepenada u
COBepIIeHne padoThl. BUbI TeIonepenaun: TeraonpoOBOHOCTb, KOHBEKIINS, U3ITyICHHE.

KonuyectBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEMIECTBA. 1e€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. I[lmaBneHue W OTBEpJeBaHUE KPUCTATLUTUYECKUX
BEIIECTB. YIenbHas Terjora ruaBieHus. [lapooOpa3oBanne u KoHJeHcamnws. VcmapeHue.
Kunenune. YnenpHass Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIIECHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.
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[Mpuntuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATENIH U 3aLIATA OKPYKAOUIEN CPEBI.
3aK0OH COXpaHEHUs U MIPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MIPOLIECCAX.
Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.
Hab6mronenue nuddys3un.
Halntonenue siBiieHUt CMauyMBaHUs M KAITWJUISIPHBIX SIBJICHUH.
Hab6nronenue TenioBoro pacimpeHus Tel.
N3menenune naBiaeHus ra3a npy M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaXKJICHUH.
[IpaBuna n3MepeHus TeMIepaTypsbl.
Bunae! Tenonepenayn.
OxtakieHre pu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepIiiieHUN pabOThl BHEIITHUMH CHJIAMH.

. CpaBHEHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIICCTB.

. Habmronenne kunenus.

. HaGnroieHue mocTostHCTBa TEMITEPaTyPhl TP TUIABJICHUH.
. Mojieau TeIIOBBIX ABUTATEIEH.

Jlabopamopnwvie padbomut u onvimol.
OnbITHI 110 OOHAPYXKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSKCHHUS.
OMnBITHI MO BBIPAIIMBAHHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIH caxapa.
OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEl.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE HITIPHUIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3yXa OT ero o0bEéMa M HarpeBaHUs WK
OXJIQKICHUSI.
[TpoBepka runore3sl TMHEHMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
Habmronenve u3mMeHeHuss BHYTPEHHEW SHEPIUM Tella B pe3ysbTaTe TeIulonepeaadyn U padoThl
BHEIITHUX CHUIL.
HccnenoBanue sBlIeHUS TETIOOOMEHA MPY CMEIIUBAHUN XOJIOTHOU U TOpSTUeit BOJIBI.
OrnpeziesieHre KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThbiM
METaJUTMYECKUM ITWIHHAPOM.
Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHre OTHOCUTENbHON BIAXXHOCTH BO3yXa.
Ornpenenenne yaenbHON TEIIOTHI IUIABICHUS JIb/IA.

Paznen 8. DaekTpuyeckue U MarHuTHbIE siBjeHust (38 4).

OnekTtpuzanusi Ten. J[Ba poaa 3JIEKTpUUECKUX 3apsoB. BzaumojnelcTBre 3apsyKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBUS 3apsSHKEHHBIX TET OT BEITUYUHBI
3apsAIOB U PACCTOSIHHS MEXTY TEIaMH ).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro nois. [IpuHuun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN sieKkTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsija.

ONEKTPUUYECKUI TOK. YCIOBUSI CYIIECTBOBAHMS JIJIEKTPUUECKOr0 TOKa. McTOUHMKH
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMUYECKOE, MArHUTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTAX U ra3ax.
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Onektpuyeckas 1enb. Cuna Toka. OneKkTpudeckoe HamnpstkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YIENIbHOE COMPOTUBIEHUE BemlecTBa. 3akoH Owma i ydacTKa LEMH.
[TocnenoBarenbHOE U MapAJUIEIbHOE COEIUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JeKTpUYecKoro Toka. 3akoH [koynsa—JIeHmna. DnekTpudyeckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbliT Dpcrena. MaruutHoe osie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 3eKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUIareilb IOCTOSHHOrO TokKa. Vcnosb3zoBaHue
AJIEKTPOJIBUraTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  ayieKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnekrporeHepatop. CrnocoObl MOMYyYEHUS HIIEKTPUUYECKOW SHEPruu. OIJEKTPOCTAHLIUM Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa poJia AEeKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX Tell.
Y CTpOMCTBO U AEUCTBUE JIEKTPOCKOIIA.

DIEeKTPOCTATUYECKAsT MHTYKIIUS.

3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUBIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

N cToYyHUKM TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B )KHJIKOCTH.

. 'a30BbIii pa3psn.

. 3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3MepeHune 3JIeKTpUYECKOro HaNpsKeHUsT BOJIbBTMETPOM.

. Peocrar u mMarasuH COpOTUBIIEHUN.

. B3aumonencTere noCTOSIHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3IeJICHHs TTOJIFOCOB MArHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OneIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.

. JleficTBME€ MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

. DJNEKTPOABUTATEIb MIOCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUS 2JIEKTPOMArHUTHON MHIYKIIVH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HApPaBJIEHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS.
. DJIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimot.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIUU TNl MHAYKIIMEH U PU CONTPUKOCHOBEHUH.
HCCJ’IG}IOB&HI/IG HeﬁCTBHﬂ SJICKTPHUYCCKOTO ITOJIAA Ha TPOBOJHUKH U JUDJICKTPUKH.
CoOopxka u mpoBepKa pabOThI ANEKTPUIECKOH IIEMH MOCTOSHHOTO TOKA.
H3mepeHue u peryJiupoBaHUe CUITBI TOKA.
W3mepenne U peryaupoBaHue HAIPSKCHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HMIYIIETO YEpe3 pE3UCTOp, OT COMPOTHUBIICHUS
pe3uCTOpa M HANPSHKEHHS Ha PE3UCTOPE.
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OnBITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIEKTPUUECKOT0 COMPOTUBIIEHHS] IPOBOJIHUKA OT €r0
JUTMHBI, TUTOIIA/IA MOIIEPEYHOr0 CEYEHU U MaTepuaa.

IIpoBepka mnpaBuia CIOXKEHHUS HANPSOHKEHUW NPU MOCIEIOBATENIBHOM COCIUHEHUU JBYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapaAJIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 JaMIIOUKY, OT HAPsHKEHMS Ha HEl.
Onpenenenne KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOrO B3aMMOJICHCTBUS IIOCTOSSHHBIX MArHUTOB.

M3y4eHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MarHUTOB MIPH UX O0OBEIUHECHUH U PA3JICIICHUN.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJCHCTBUSA KATYUIKA C TOKOM M MAarHuTa
OT CWJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIKE.

N3ydenue neicTBUS MArHUTHOTO TTOJISL HA TPOBOJAHUK C TOKOM.

KounctpyupoBanue u usyueHue paboThl SIEKTPOABUTATENS.

N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

OMBITEI IO UCCIIEIOBAHUIO SBJICHHS 3JIEKTPOMArHUTHOW MHAYKIMH: WCCIEAOBAaHUE W3MEHEHUU
3HAYEHUS U HAITPABJICHHS] MHYKIIMOHHOTO TOKA.

Paznen 9. UTorosoe noBropenue (2 4).

9 KJIACC

Pa3nen 10. Mexanuueckue siBjenus (40 u).

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHe. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE npsiMonuHeiHoe aBrkenne. CBoooiHoe mageHue. OmnbIThI
[Nanunes.

PaBHOMepHOE nBMXeHHE Mo OKpykHOcTH. [lepuon u yacrora obpamienus. JIuneitHas u
yIJIOBas CKOPOCTH. LIEHTpOCTPEMUTENIBEHOE YCKOPEHHE.

IlepBebrit 3akoH HerotoHa. Bropoii 3axkoH Herotona. Tperuit 3akoH Herotona. ITpuHiun
CYHEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TaJIeHUs.
[emwxenne mnnaHer Bokpyr ComHna. IlepBas kocmmueckas ckopoctb. HeecomocTs u
[EepPErpy3KHu.

PaBHOBecue MaTepuanbHO TOUkH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenne ummyibca. MMmynbe cuiibl. 3aKOH COXPaHEHUS HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanunueckasi pabota U MOLIHOCTb. PaboTa cuil TsDKECTH, ynpyroctd, TpeHus. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOTHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
[ToreHmanbHas sHEprus cxaToil npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KWHETUYECKOM
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON DHEPTHUH.
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Hemoncmpayuu.
HabGnronenrne MexaHU4eCcKOro JBUKEHHUS Tela OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHME MyTel U TPACKTOPUM JABUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OoTCU€Ta.
N3MepeHne CKOPOCTH U YCKOPEHHUS MPSIMOJIMHEHHOTO IBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKECHHUSL.
HaGmronenue nBukeHus Tesa no OKpy>KHOCTH.
Habnronenne MexaHW4YeCKHX SIBJICHUH, MPOMCXOMAIIMX B cucTeMe orcuéra «Temexkay npu e
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa (DU3HKH.
3aBHUCHUMOCTh YCKOPEHHUS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHJIBIL.
HabGmtonenue paBeHcTBa CUil TPU B3aUMOICHCTBUM TEJI.
N3MeHeHue Beca Tena Npu YCKOPEHHOM JIBH>KEHUU.

. Ilepenaya umnysbca npy B3auMOJCHCTBUN TEII.

. IIpeobpazoBanusi SHEPrUM NPU B3aUMOAECUCTBUH TEJL.

. CoxpaHeHHe UMITyJIbca IPU HEYIPYTOM B3aUMOIEHCTBUU.

. CoxpaHeHue nMIyJjbca Ipyu abCOIIOTHO YIPYroM B3aUMOJEHCTBUY.

. HaGmroieHne peakTUBHOTO IBU)KEHUS.

. CoxpaHeHHe MEXaHUYECKON IHEPTUU ITPU CBOOOTHOM IMaJICHUH.

. CoxpaHeHHe MEXaHUYECKON SHEPTHH NPH IBUKEHUU TeJla M0/ IeUCTBUEM Py KUHBI.

Jlabopamopuwvie padbomot u onvimeol.
KoncTpyupoBanue tpakta ajisi pa3roHa U AalbHEHIIEr0o paBHOMEPHOTO JBMIKEHUS IIApUKa WU
TEJIEKKH.
Ornpezenienne CpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JABUKEHUS IIapuKa MO0 HAKJIOHHOU
MJIOCKOCTH.
Ornpeznenenne yCKOpeHus Tea Npyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MIIOCKOCTH.
UccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHHM TPHU PABHOYCKOPEHHOM JIBHKEHUM O€3
Ha4yaJbHOU CKOPOCTH.
[TpoBepka TUIOTE3bI: €CIH MPH PAaBHOYCKOPEHHOM JBIKEHUU 0e3 HAaYalbHOW CKOPOCTH IyTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEIl, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH OJHMHAKOBBI.
WccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JaBJICHUSI.
Ornpenenenne ko3P huieHTa TPEHUS! CKOIbKEHHUS.
Ornpenenenne )KECTKOCTU MPYKUHBI.
Omnpenenenne pabOThl CUJIIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOM
MTOBEPXHOCTH.

. Onpenenenne paboOTHI CHIIBI YIIPYTOCTH MPHU MOIBEME TPy3a C UCIIOIB30BAHHEM HETIOIBUYKHOTO

Y TIOJIBM>KHOTO OJIOKOB.
N3yueHune 3aKkoHa COXpaHEHUs! SHEPTUU.

Pa3znen 11. Mexannuyeckue kojie0aHusi ¥ BoJIHbI (15 v).

KonebartenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MepHoJ, 4acToTa,
aMIIuTya. Marematuueckuii W NpPYKUHHBIM MasTHUKHU. lIpeBpaiieHne 5sHepruu mnpu
K0JIe0ATEeIIbHOM JIBUKCHHH.

3aryxatomue Konebanus. BeiHyxaeHHbie konebanus. Pesonanc. MexaHndeckrue BOJIHBI.
CBolicTBa MexaHM4YecKuX BOJIH. [IpoosibHBIE U TTONIEpEYHbIE BOJIHBI. J[IMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPAOM TeEJE, CEICMUYECKHE BOTHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPPa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

Hab6nronenue konebanuii Tel moa JeHCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.
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Hab6nronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
Habmionenre BeIHYKICHHBIX KOJIeOaHUI U pe30HaHca.
Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
Habmto1enue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUI PE30HAaHC.
Jlabopamopusie pabomsl u onvinol.
Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.
Omnpenenenne 4acToThl U Mepruoia KojaeOaHuil mpy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTHY IIEproa KojeOaHU MOABEIIEHHOTO K HUTH Ipy3a OT JIIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEPHOIA KOJICOAHNH MPYKUHHOTO MasiTHUKA OT MAcChl TPy3a.
[TpoBepka HE3aBUCUMOCTH TIEpUOIa KoJeOaHuil rpy3a, MOJBEHIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh IEpuoAa KojeOaHWN NpPYyKMHHOTO MasiTHHKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBI.
N3mepenune yckopeHust CBOOOTHOTO MaICHUSI.
Pazgen 12. DiieKTpOMarHuTHOE MoJie U YJ1eKTPOMArHUTHbIE BOJIHBI (6 ).
ONEKTPOMarHuTHOE I0JIE. JJIEKTPOMAarHUTHbIE BOJHBL. (CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BouH. lIkana 31eKTpoMarHuTHBIX BOJH. MCronb30BaHUe 3JEKTPOMArHUTHBIX BOJH JAJIsSE COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOICTBA CBETA.
Jlabopamopuwvie padbomot u onvimol.
N3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tele(oHa.
Pa3nen 13. CBeroBble siBjieHus (15 u).
JlyueBas monenb cera. Mcrounuku cera. lIpsMmonuHelHoe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
ITpenomiienne cBera. 3aKoH npenomiieHus cBeTa. IloHOe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKHUX CBETOBOJAAX.
Jlunza. Xox myuedt B nuH3e. Onruueckas cucrema (oToamnmnapara, MHKPOCKONa H
Teneckomna. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEIHOE pacCIpOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonyyenue n300paXkeHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cera.
ONOTHYECKUN CBETOBOJI.
Xon ydelt B coOuparomiei JuHse.
Xox J1ydeil B paccenBarolle JIMH3E.
[Toryuenue n300pakxeHU ¢ MOMOILBIO JIUH3.
[Tpunuun neiictBus Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mopnens riasa.
11. PaznoxxeHue OEoro cBeTa B CIIEKTP.
12. Tlomydenue Georo cBeTa MPH CI0KCHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopuwvie padbomot u onvimol.
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HccnenoBanue 3aBUCMMOCTH YIUIa OTPAXKEHHs CBETOBOTO JIyda OT yTJjla MaCHUS.

N3yueHne xapakTepuCTHK U300paKeHUs MpeIMETa B IIIOCKOM 3epKaie.

HccnenoBanue 3aBUCMMOCTH YIJIa IIPEIOMIIEHUSI CBETOBOIO Jy4a OT YIVIa NAJEHMsI Ha TPaHULe
«BO3yX—CTEKJIO».

[TomyueHue n300paKeHHI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITBI COOMPAIOIIEH JINH3BI.

OnBITHL IO PA3TIOKEHHUIO OEIOTO CBETa B CHEKTP.

OnbITh! IO BOCIIPUSTHUIO I[BETA IPEMETOB IIPU UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Paznen 14. KanToBble siBiienusi (17 ).

OmnsiTel Pesepdopna n mnanerapuas mozgens aroma. Monens atoma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usiaydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxnonnas wmogens aroMmHoro szapa. HM3oromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
NOJTypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOIO U MAacCCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHBIX szaep. CBsa3p macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuxa. JIeMcTBUA paguOAKTUBHBIX U3JIy4YEHUN Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CHieKTpbl U3JIy4EHHUs U TIOTJIOIICHHUS.
CrneKTpbl pa3aMYHbIX I'a30B.
CrnexTp BoaOpoIa.
Habmonenue tpekoB B kamepe BusbcoHa.
PaboTa cuéTunka HOHU3UPYIOLUX U3ITyUYEeHUI.
Perucrpanus n3iaydeHus NpupoOaHBIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopmnwvie padbomot u onvimol.
Habumroenre CruloniHbIX U TMHEWYAThIX CIIEKTPOB U3TYUEHHUS.
HccnenoBaHue TpeKOB: U3MEPEHHE YHEPTUH YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).
N3mepenue painoakTUBHOTO (hoHa.

Paznen 15. [loBTOpUTEIHbHO-0000aI0 M MOAYJIB (9 ).

[ToBTOpHUTENBEHO-0000IIAOMIMN  MOAYJIb TpEeAHAa3HaueH JUIsl CUCTEeMaTH3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIESATEbHOCTH, IPHOOPETEHHOTO MPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1s1 00yUarOIMXCsl, BBIOPABIINX 3TOT Y4€OHBIHN MpeaMeET.

[Ipy wu3ydyeHWHM JAHHOTO MOJYJS peaNu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUus, (HOpMUpPYETCS eCTeCTBEHHOHAy4Has
rPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEOBAHMS SBICHUH NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBJICHUS, IMPUMEHSSI IOJTy4YeHHbIE 3HaHUS,
pelaTh 3aJa4i, B TOM YHCJI€ KAYECTBEHHBIE M DKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMATBHO AEATEIBLHOCTHBIM XapakTep JaHHOTO pa3fella pealn3yercs 3a CUET TOro,
4yTO 00y4aromuecs BHIMOIHIIOT 3aJaHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABIICHUS
B OKpYXarolle NpUpoje U NOBCEIHEBHOM KNU3HH;

UCIIOJIb30BaTh HAYYHBIE METO/bI UCCIENOBaHUA (PU3UUECKUX SIBICHUM, B TOM YHUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYCHHS TEOPETUYECKUX BBIBOJIOB;



00BACHATH HAay4YHBIC OCHOBBI Hauobosee BaKHBIX ,Z[OCTI/I}KGHI/Iﬁ COBPEMEHHBIX TGXHOHOFHﬁ,
HaImpumep, MPakTUICCKOro MCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIrU Ha OCHOBC 3daKOHA

MMpEBpaIICHNA U COXPaHCHH BCEX N3BCCTHBIX BUJI0OB OHCPTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydyenne Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha
JTOCTHKEHHUE TUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:
1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:
[] mposiBJICHHE WHTEpeca K MCTOPHH M COBPEMEHHOMY COCTOSIHHUIO POCCHHCKOW (DU3UYECKOU
HAYKH;
[] HIeHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB;
2) rpa:KIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:
[] TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYSCKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKWY;
[ 0cOo3HaHHME BAKHOCTH MOPAIBHO--3TUICCKUX IPUHIIMIIOB B JCSATCILHOCTH YIEHOTO;
3) 3cTeTHYECKOT0 BOCTIMTAHUSA:
[] BOCTIpUSITUE SCTETHUECKUX KauecTB (PU3WYECKOW HAyKH: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOT0 MO3HAHUSA:
[] oco3HaHWEe IIEHHOCTH (PU3MYEeCKOW HAyKM KaK MOIIHOTO HHCTPYMEHTa TMO3HAHHS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAYKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;
[] pa3BUTHE HAYYHOU JTFOO03HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM e TENbHOCTH;
5) popmupoBaHus KyJLTYPSbI 310POBbSI H IMOUMOHAJIBLHOI0 GJIATONOTYYHS:
[] oco3HaHMe IIEHHOCTH 0€30MacHOro o0pa3a *KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
B2XHOCTH TIPABHJI OE30IACHOTO TOBEJCHUS HAa TPAHCIIOPTE, Ha JIOPOTax, C JJEKTPUYCCKHM U
TEIUIOBBIM 00OPY/IOBaHUEM B IOMAIIHUX YCIOBUSX;
] chopmupoBaHHOCTH HaBbIKa pediekcuu, MpU3HAHKE CBOETO IMpaBa Ha OMIMOKY M TaKOTO Ke
mpaBa y APyroro 4eioBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
[] aKTUBHOE ydacTHE B DPEIICHUHM MPAKTHYECKHX 3adad (B paMKaxX CeMbH, 00pa3oBaTelbHOM
OpTraHHU3aIfy, TOPOJIa, Kpasi) TEXHOJIOTHMUECKON U COIMATLHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM YHUCIe U GPU3UUECKUX 3HAHHI;
[] mHTEpEC K MPAKTHIECKOMY H3yUeHUIO IPOdeCcCHii, CBSI3aHHBIX ¢ (PU3UKOI;
7) IKOJIOTHYECKOT0 BOCTIUTAHUS
[] opueHTaluss HAa MpHUMEHEHHE (UIMUECKUX 3HAHWHM [UIsl pelIieHds 3agad B 00JacTH
OKPYXArOIIe CpeJbl, TUIAHUPOBAHUS MOCTYNKOB U OLEHKH WX BO3MOXHBIX IMOCIEICTBUH IS
OKPYXKArOIIe Cpeibl;
[ oco3HaHME TII00ATEHOTO XapaKTepa dKOJIOTUIESCKHIX MPOOIeM U IMyTel UX PEUICHNUS;
8) aganTanuu K M3MEHSIIUIUMCS YCJIOBUSIM CONMAIBLHOI U PUPOIHOI cpeabl:
[] moTpeOHOCTh BO B3aWMOJICHCTBUYU TPU BBIMIOJHEHUU HCCIEAOBAHUN M MPOEKTOB (PU3UUYECKOM
HANPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;
(] mOBBILIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUIECKYIO NeSTeIbHOCTD;,



[] moTpeOHOCTh B ()OPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM 4nCIie ()OPMYIUPOBATH UICH, TOHATHS,
THITOTE3bI O (PU3NUECKUX OOBEKTAX U SBICHUSAX;

[ ocoznanue aepUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (QU3UKH;

[] mmaHupoBaHUE CBOETO Pa3BUTHA B IPHOOPETEHUN HOBBIX (DM3MUCCKUX 3HAHUIA;

[] cTpemiieHHE aHATM3UPOBATh U BBIBIATH B3aUMOCBSI3U MPHPOBI, OOIIECTBA U IKOHOMHUKH, B
TOM YHCJIE C HCIOIb30BaHHEM (PU3MYECKUX 3HAHHH;

[ omeHKa CBOMX JAEHCTBHH C YYETOM BIMSHUS Ha OKPYXKAIOUIYI0 Cpeay, BO3MOXHBIX
r7100aIbHBIX TTOCIEICTBHH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocss OyayT cpOpMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHbIE ICHCTBHS, PETYIISATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE NEHCTBUS.

Ilo3HaBaTe/bHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruueckue aeicTBUA:

BBISBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

yYCTaHABJIMBATh CYHIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui O0OOUICHHS W
CpaBHEHHS;

BBISBIISATh 3aKOHOMEPHOCTM U MPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTaX, MAAHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PH3HMUECKUM SIBIICHUSM,

BBISIBIISATh IIPUYUHHO--CIIEICTBEHHBIE CBSI3M MPH U3YYEHUU (U3UYECKUX SBICHUHA U MPOLIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JISTyKTHBHBIX U WHAYKTUBHBIX YMO3AKITIOUEHHH, BBIIBUTATh
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJTUUMH;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO penieHus yueOHOM (¢u3nyeckolt 3anaun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Haubojee MOIXOISMIET0 ¢ YYETOM CaMOCTOSTENbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBaTebcKue IeiiCTBUS:

UCTIOJIF30BaTh BOIIPOCHI KaK MCCIIEOBATEILCKUI HHCTPYMEHT TIO3HAHMS,

NPOBOJIUTH IO CaMOCTOSITENIEHO COCTaBJICHHOMY IIJIaHYy ONBIT, HECJIOXHBIH (U3NIECKUN
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3UIECKOTO SIBICHUS;

OIICHWBATh Ha TIPUMEHHMOCTh U JIOCTOBEPHOCTh HH(OpMAIUIO, IONYyYEeHHYI0 B XOJe
MCCIIEIOBAaHHS WITH DKCTICPUMEHTA;

CaMOCTOSITENTFHO (OPMYITHPOBaTh OOOOIIEHHST W BBIBOJBI IO pe3yJbTaTaM IPOBENEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilliee pa3BuUTHE (U3NYECKUX MPOIECCOB, a TaKkKe
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

OPUMEHSATH Pa3IMYHbIE METO/Ibl, MHCTPYMEHTHI U 3alpOCHI NPH MOMCKEe U 0TOOpe MHPOpMALUU
WIN JAHHBIX ¢ yYETOM MPEATIOKEHHON yueOHOH pu3nueckoii 3ajauu;

aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUYHBIX BHIOB U
dbopM TpeCTaBICHNUS;



CaMOCTOSITEIbHO  BBIOMpAaTh ONTHMAIbHYIO ¢GoOpMy TpeACTaBiIeHUsS HWHopMmanuu U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXEMaMHU, JharpaMMaMi, MHOU rpadukoi u
X KOMOMHAIUSMH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

B XoJle¢ 0OCyXJeHusi y4eOHOro marepuana, pe3yJbTaToB J1a0OpaTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBbI M BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA
pelleHure 3a7auu U NoepKaHue 01aroxxenareaIbHOCTH OOLIEHHUS;

COTIOCTABJISITh CBOM CYXJACHUS C CYXKICHHUSIMH JIPYTHMX Y4YacTHHKOB Juanora, oOHapy>KuUBaTh
pa3inyre ¥ CXOJICTBO MO3UIINN;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO MPEJICTaBISATh PE3yibTAaThl BBHIMOJIHEHHOTO (DU3MYECKOro ombiTa (3KCHEPHUMEHTA,
HCCJIEIOBAHMUsI, IPOEKTA);

MOHMMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUAYAIbHON pabOThl INpU
pelIeHnr KOHKPETHON (PU3UYECKOM MPOOIEMBI;

MPUHUMATh IEJIM COBMECTHOM IEeSATENIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS MO €€ JOCTUKCHHIO:
pacrpenensits poiu, oOCyXIaTh MPOLECCHl U Pe3yJbTaTbl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOACH;

BBITIOJTHATH CBOKO YacTh PabOTHI, JOCTUTAsI KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY HAIPABICHUIO
¥ KOOPAWHHPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh Ka4eCTBO CBOErO BKJIaJa B OONIMI TPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEILHO
c(hOPMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHBIC yHUBEpCaJbHbIe y4eOHbIE 1eiCTBHA

Camoopranusauus:

BBISBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPeOYIOIMX s peleHus
(bu3nyecKuX 3HAHMI;

OpUEHTUPOBATHCSA B PA3NMYHBIX IMOAXO0JAX MPHUHATHUS pELICHUH (MHIWBHUIYalbHOE, MPUHATHE
pelIeHys B rpynne, NpUHITHE PEeIlIeHUi TpynIon);

CaMOCTOSITENIFHO COCTaBIISATh AITOPUTM pellieHHs (PU3MUECKON 3a/laui WM MJIaHa UCCIIEI0BaHUS
C Yy4éTOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
npeJiaraéMble BapMaHThl PELICHU;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBII HHTEICKT:

JIaBaTh a/ICKBaTHYIO OLIEHKY CUTYyallUM U IIpeJylaraTh IJIaH €€ U3MEHEHMUS,

OOBSICHATH MPUYMHBI TIOCTUKEHHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
nproOpPEeTEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (PU3HMUECKOTO
UCCIIIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBLIMXCS CHUTYallHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE Pe3yJIbTaTa eI U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCHUHM Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToro;

IpU3HaBaTh CBOE MPABO HA OMIMOKY NpH pelIeHUN (PU3UYECKUX 3a7ad WM B YTBEPKICHUAX Ha
Hay4YHbIE TEMBI U TAKOE XK€ MPABO PYIroOro.



INPEAMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 7 KJjacce mpeIMETHBIC pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYYAIOIIMXCS YMCHH:
UCTIOJIB30BaTh TOHATHSA: (U3NYECKHE M XUMUYECKHUE SIBJICHUS, HAOIIOJCHUE, JKCIEPUMEHT,
MOJIeIb, THUIIOTE3a, CAUHUIBI (U3NYCCKUX BEIUYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSHHS
BelecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBMXEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpHs, PAaBHOJCHCTBYMOIIAs Cwia, aegopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOINECS COCY/IBI;
pasnuyarh siBieHUs (nud¢dys3us, TEIIOBOE JBMKEHHE YAaCTHI[ BEIIECTBAa, PaBHOMEPHOE
JIBI)KCHUE, HEPABHOMEPHOE JBIDKEHHE, WHEPIIHS, B3aUMOJCHCTBHE TEI, paBHOBECHUE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OChIO BpAICHHUs, Nepeaada AaBlICHHs] TBEPABIMH TEJIaMHU, KHUIKOCTSIMUA U
ra3amu, arMocepHOe JaBJICHWE, TUIABAHWE TEJ, MPEBPANICHHUS MEXaHWYECKOW JHEPTHUu) IO
OMKMCAHUIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
du3nveckoe sBICHHE;
pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3UYCCKUX SIBICHUNA B OKPYIXKAIOIIEM MHPE, B TOM
quciae (U3NYECKUe SBICHHUS B TPUPOJC: MPUMEPHl TBHKCHUS C Pa3jIMYHBIMU CKOPOCTSMHU B
KMBOW M HEXKHUBOH MpHPOJE, ACUCTBUE CWIBI TPEHUS B MPHUPOJEC M TEXHUKE, BIUSHHE
aTMoc(hepHOro JaBJICHUS Ha KXUBOW OPTaHM3M, TUIABAHUE PhIO, phIUard B TeJie YEIIOBEKa, MPHU
TOM TMEPEBOJIUTH TMPAKTHUSCKYIO 33Jady B Yy4EeOHYIO, BBIACIATH CYIIECTBEHHBIC CBOHCTBA
(mpu3HakK) GU3NIECKUX SBICHUM;
OINKCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3UYECKUE SIBICHHS, WCIONB3Yys (U3NUYECKUE
BEJIMUMHBI (Macca, 00BbEM, MIIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTH,
CUJIa YOPYTOCTH, CUJIa TSDKECTH, BEC Tela, cujia TPeHUs, AaBiieHue (TBEPIOro Temna, KUIKOCTH,
ra3a), BBITAJIKMBAIONIAs CWJIA, MEXaHWYecKas paboTa, MOIIHOCTh, TJICUO CHIIBI, MOMEHT CHIIBI,
KOX((UITMEHT TOJIE3HOTO JICWCTBUS MEXaHWU3MOB, KMHETHYECKAs M TOTEHI[MAIBHAS SHEPTHUS),
Opy OMHCAHUM TPABWJIBHO TPAKTOBaTh (PU3WYECKUIl CMBICI HCHONB3YEMBIX BEIHYMH, HX
0003HaYeHHs] U €NUHUIBI (U3UMUECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI, CBSA3BIBAIONINE JTAHHYIO
(U3HYECKYIO BEJIMYMUHY C JPYTUMHU BETUYHHAMU, CTPOUTH TpadUKH M3yUCHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;
XapaKTepU30BaTh CBOMCTBAa TeN, (U3MUECKHUE SBIEHUS M TMPOIECCHI, HWCIOJb3Yys MpaBuia
CIOXeHHsI cHIT (BJIOJIb OHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpPaBUIIO
paBHOBecHsI pbryara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs MEXaHUYEeCKOU
SHEPrUH, TP OSTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alUCBIBATh €ro
MaTeMaTHYECKOE BEIPAKCHHUE;
OOBSACHATh (M3MUYECKUE SIBICHHS, MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallnld TMPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa: BBISABIATH HPUYHHHO--CIICJICTBCHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHX IIIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOWMCTBA
bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;
pemath pacuéTHbie 3a7aud B 1—2 JEWCTBHSA, WCIOJB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINC
dusznyecKue BEMTUYHMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 33/1ayll 3alHChIBATh KPAaTKOE YCIOBHE,
MOJICTABJIATh (PU3MUECKUE BETUIUHBI B (POPMYJIBI M IIPOBOIUTE PACYETHI, HAXOAUTH CIIPABOYHBIE
JaHHBIC, HEOOXOJIWMBIC IS pENICHHs 3aJla4, OIECHWBATh PEATHCTUYHOCTh IOJTYYCHHON
(bu3UYECKOI BETUYMHBL;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUINTh NpPHU MOMOIIM (PU3MYECKHX METONIOB, B
OMHMCAHUU WCCIICJIOBAHMS BBIJCIATH MPOBEPSEMOE MPEIONIOKEeHHE (TUIOTE3y), pa3nudarh U



MHTEPIPETUPOBATH MOJTY4YEHHBIH PE3ysbTaT, HAXOAUTh OIIMOKU B XOJ€ OMNbITA, AETIAaTh BHIBOABI
10 €ro pe3yJibTaTam;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUH WM (PU3MUECKUX CBOMCTB Te:
(dopMyIHpOBaTh TMPOBEPSiEMbIC MPEAINOIOKEHUsA, COOUPATh YCTAHOBKY W3 NPEIJIOKEHHOTO
000py10BaHUs, 3aUCHIBATE X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBI,

BBIIOJIHATL MpSIMBbIE WM3MEPEHMs DPACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LM(POBBIX NIPUOOPOB, 3aIUCHIBATh MTOKa3aHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCONIOTHOM MOTPELIHOCTH U3MEPEHU;

MPOBOANTH HCCICNOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JPYyrod c
UCIIOJIb30BAHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHUMOCTH IyTH PABHOMEPHO JBMXKYILErOCs Tejla OT
BPEMCHH [IBIDKCHHS Tella, CHJBI TPCHHSI CKOJBKCHHS OT Beca Teja, KadecTBa o0paboTKu
MOBEPXHOCTEH TeNl M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHHS TEJ, CHUJIIBI
YOPYTrOoCTH OT YAJIMHEHUS MPYXKHUHbI, BBITAIKUBAIOIIEH CUIbl OT 00bEMa NOrpyKEHHON yacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Teja, OT INyOuHBI, Ha
KOTOPYIO TOTPYXKEHO TEJO, YCIOBH IUIABAHHS TEJ, YCIOBHH PABHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUH y4YEOHOTO HCCIICOBAaHUS, COOMpPATh YCTaHOBKY U BBITIOJHSTH
U3MEpEHus, ciexys MpeUIoKeHHOMY IUIaHy, (UKCHpOBaTh pe3yibTaThl IOJIYYEHHOU
3aBUCUMOCTH (U3MUYECKUX BEIMYUH B BHUJAE NPEAJIOKEHHbIX TaOmuI U rpaduKoB, JesaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO Tela, CUiIa TPEHUS CKOJIbKEHUS, MaBJIEHHE BO31yXa, BBITAJKUBAIOILAsA CuUJa,
JeMCTBYIOIAs HA TIOTPYKEHHOE B )KHUIKOCTD TEJO, KOA(DOUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CJeaysl NMPeIOKEHHOM WHCTPYKIMHU: HpPU BBITOJHEHUH H3MEpEeHHH coOupaTth
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIATH 3HAUCHHE UCKOMOM BEJTMYHHBI;

coOiroaaTh NMpaBuiia TEXHUKU 0€30M1aCHOCTH U padoTe ¢ 1a00opaTOPHBIM 000PYI0BaHHUEM;
yKa3bIBaTh NPUHIMIIB JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY b, OApOMETp, pblyar, MOJABMKHBIA U HETOABUKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh TPUHIMIEI JEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
Ommopoil Ha WX omnucanus (B TOM UHCIE: TOANIMITHUKHA, YCTPOWCTBO BOJOIPOBOAA,
TU/IPABIMYECKUA TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MUECKUX SBICHUH M HeoOXoAuMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBONUTE TPUMEPHI (HaXOAUTh HMH()OPMAIMIO O MpUMepax) MPaKTUIECKOTO HCIOIh30BAHUS
(bu3nyecKux 3HaHUM B MOBCEAHEBHON KU3HU AJis o0ecneueHrs 0€30MacHOCTH Mpu oOpallieHuu ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JIOPOBbSI W COONIOJICHHUS HOPM
HKOJIOTMUECKOTO MOBEIEHUS B OKPYKAIOIIEH CPELE;

OCYILECTBIISATh OTOOP MCTOUYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MIOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOMIMXCS 3HAHUM M NyTEM CpaBHEHUS pa3IMYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMAIMio, KOTopas sSBIsSETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh TIPHU BBINIOJHEHWH YUYEOHBIX 3aJaHWll HAyYHO--TIOMYJSPHYIO JIUTEPATypy
buznyecKkoro cojaepKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BIaaeTh
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJAHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;



CO371aBaThb COOCTBEHHBIE KpAaTKME THUCHMEHHBIE W YCTHBIE COOOIICHHWS Ha OCHOBE 2-3
HMCTOYHHKOB MH(pOpMaIuu (PU3NYECKOro CoAep>KaHus, B TOM YHCIIE IMyOJIMYHO JeNaTh KpaTKHUe
COOOIEHUsI O pe3yJbTaTaX NPOSKTOB WM Y4YEOHBIX HCCICJOBAHHMA, MPU STOM TPAMOTHO
WCIIOJIb30BaTh M3YUYCHHBIN MOHSATUIHBINA ammapar Kypca (U3HUKH, COMPOBOXAATh BBICTYTICHUE
MpE3EHTALINECH;
MIPU BBIMOJHEHUH yY€OHBIX MTPOCKTOB M MCCIEIOBAHUN paclpeesaTh 00s3aHHOCTH B TPYIIIC B
COOTBETCTBHUM C IIOCTABJICHHBLIMH 3aJadaMi, CJIEOUTHh 3a BBIIOJHEHHEM IIaHAa JEHCTBUH,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JICATCIBHOCTh TPYIIIBI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.

K koniy oOydenus B 8 kJjacce mpeIMeTHBIC pe3yJbTaThl HA 0Aa30BOM YpPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO0YUAIONTUXCS YMECHHM:
HCITOJIB30BaTh TOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKECHUE aTOMOB M MOJICKYJI,
arperaTHbIC COCTOSIHHSI BEIIECTBA, KPUCTAUIMYECKHE W aMOpgHBbIC Tena, HACHIICHHBIN H
HEHACBIIICHHBI TMap, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOH
JIBUTATENb, DJIEMEHTAPHBIN DJJIEKTPUUECKHUI 3apsij, SJEKTPUUYECKOE II0Jie, MPOBOJHHUKUA U
JMDIICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUICCKHIA TOK, MATHUTHOE TIOJIE;
pasnuyaTh SBJICHHs (TEIUIOBOE PACIIMPEHUE M CKATHE, TEIUIONEepe1aya, TEIJIOBOEe paBHOBECHE,
CMayuBaHUE, KaNWUIAPHBIC SBIICHUS, MCIApPCHHE, KOHACHCAIIUS, IUIaBICHUE, KPUCTAUIM3AIUs
(oTBepmeBaHue), KHIIEHHE, Terlonepenaya (TEMIONPOBOJHOCTh, KOHBEKILHUS, H3IyYCHUE),
ANEKTPHU3aLUs TEJ, B3aUMOJCUCTBHE 3apsOB, JACUCTBUS JJICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMOJICHCTBHE MAarHUTOB, JICWCTBUE MAarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM,
AJICKTPOMArHUTHAS WHIYKIIMS) TIO ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PUZNYECKOE SIBIICHUE;
pacro3HaBaTh MPOSIBICHWE H3YYEHHBIX (DU3MUECKUX SIBJICHHA B OKPY’KAIOUIEM MHpE, B TOM
yrcne (pu3ndeckue SBJICHHs B MPUPOJE: MOBEPXHOCTHOE HATSDKEHUE U KAWIUISPHBIE SIBIICHUS B
MpUPOJIe, KPUCTAIUIBI B TIpupojie, uznydenne ColiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3HI,
0o0pa3zoBaHHe POCHI, TYMaHa, MHEs, CHETa, SJICKTPUUECKHUE SBJICHUS B aTMOC(hepe, JJIEeKTPUIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMiu, Apei( MOIIOCOB, POJIb MarHUTHOTO TOJS ISt
JKU3HU Ha 3emuie, MOJSPHOE CUSIHHUE, TIPU ATOM MEePEeBOAUTH MPAKTHUYECKYIO 337a4y B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBJICHUI;
OTMHUCHIBATh W3YYEHHBIE CBOMCTBA Te€JI U (PU3MUECKHE SBICHUS, HCIONB3Ys (DUIUUECKUE
BEJIMYMHEI (TeMIiepaTypa, BHyTPEHHSS YJHEPTHsI, KOJIMYECTBO TEIUIOTHI, yACIbHAs TeIIIOEMKOCTh
BEIIIECTBA, YJENbHAs TEIJIOTa ITUTABJICHHS, yJAENbHas TEIUIoTa IMapooOpa3oBaHMs, yAeTbHas
TEIUIOTAa CrOpaHWsl TOIUIMBA, KOA((UIIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTENIbHAs BIAXXHOCTh BO31yXa, DJJEKTPUUECKUN 3apsl, CHIIA TOKa, DSJIEKTPHUECKOe
HaIpsHKEHUE, COMPOTHBIICHUE IMPOBOJAHHUKA, YJIEIHLHOE COMPOTHBIICHHE BEIIECTBa, paboTa u
MOIIIHOCTh AJIEKTPHUYECKOTO TOKA), TPU OMHCAHUH MPABWILHO TPAKTOBATh (DU3UYECKUN CMBICI
UCTIONIb3YEMBIX BEITUYHMH, 0003HAUYCHUS M SAMHUIIBI (PU3UIECKUX BEIUYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JPYTUMHU BEIHMYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITHINH;
XapakTEepU30BaTh CBOMCTBA TeN, (PU3WUYECKHUE SIBJICHUS W TPOIECCHI, HCIOJIB3YS OCHOBHBIC
MOJIOKEHUS ~ MOJICKYJSIPHO--KHHETUYECKOW  TEOpUHM  CTPOCHHUS  BEIIECTBA,  MPHUHITUI
CYTEPIIO3UITUH TI0JIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma s
ydacTka 1emnu, 3akoH Jxoyns—JIeHa, 3aKkoH coXxpaHeHHs SHEPTUH, TIPU ITOM JaBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHYECKOE BHIPAKCHIE;
OOBSACHATh (PU3MYECKUE TMPOIECCHl U CBOMCTBA TEJ, B TOM YHCIEC W B KOHTEKCTE CHUTYyaIlui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUYUHHO-CICICTBEHHBIC CBS3H, CTPOUTH



00BsSICHEHHE M3 |—2 JIOTMYECKHUX IIaroB ¢ OMOpOM Ha 1—2 WM3Y4YEHHBIX CBOWCTBA (PU3HMUECKHUX
SBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THBIE 3a7aud B 2—3 JAEUCTBHS, UCHOJB3YsI 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a yCIOBHS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCJIOBUE,
BBISBJIATH HEJOCTATOK JAHHBIX Ul PpELICHUs 3a/Jauyd, BBIOMpaTb 3aKOHBI M (HOPMYJIBL,
HeoOXonuMble A €€ pelleHus,, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJyYEHHOE 3HAa4YeHUE
($U3MUeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh IMPH TOMOIIM (U3UYECKHX METOJOB,
UCTIONB3Ysl ONHMCAaHUE HCCICIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAINONIOKEHHE, OICHUBAThH
NPaBUIBHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBAaHNS, €IaTh BEIBOIBI;

IPOBOJIUTH OMNBITH 10 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tel
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJICHHUS BO3JIyXa OT ero o0béMa, TeMmepaTypsl,
CKOpOCTH IIpollecca OCTbIBAaHMS M HarpeBaHUs NpU H3IYYEHUH OT IBeTa WU3JIydaromei
(morsjomaueif) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl XKHUJIKOCTH M
wionaad €€ IMOBEPXHOCTH, JJIEKTpU3alMs TeJl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yalM3allsl MAarHUTHBIX TOJIEH MOCTOSTHHBIX
MarHuTOB, J€HCTBUS MAarHUTHOTO IOJs Ha HMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHONO  TOKa):  (OpPMYJIMpPOBAaThH  IpOBEpsieMble
NPEIOI0KEHUs, COOUPATh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, OIHMCHIBATH XOI
OTIBITa U JOPMYJIMPOBATH BHIBOJIBI,

BBINOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEJIbHOM BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HANpSDKCHUSI C HCIOJB30BAHMEM AaHAJIOTOBBIX NMPHUOOPOB M JATYUKOB (PU3MUECKUX BEIHYHH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 3aJ]aHHOM aOCOIIOTHOM MOTPEIIHOCTH;

IOPOBOJUTH HCCIIEJJOBAaHUE 3aBHCHUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT Jpyroil c
UCTOJIb30BAaHUEM MPSIMBIX HM3MEpPEHHH (3aBUCHUMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOIIAJH TOTIEPEYHOT0 CEUYEHUS M YIeIBbHOTO CONPOTUBIICHHUS BEIIECTBA MPOBOAHUKA,
CHIIBI TOKa, HIYIIETO Yepe3 IPOBOAHUK, OT HANpPSKEHHWS Ha MPOBOJHUKE, HCCIEIOBAHUE
[OCJEI0BATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUIH  MPOBOJHHUKOB):  IJIAHUPOBATH
UcclieIoBaHue, cCOOMPATh YCTAHOBKY U BBIMOJHATh U3MEPEHHUS, CIelys IPEJIOKEHHOMY TUIaHy,
(GUKCUpPOBATh pPE3yNbTaThl IMOJNyYEHHOH 3aBHCHMOCTH B BHUJAE TaONWIl W TpaduKOB, IENaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHMS;

IPOBOJUTH KOCBEHHBbIE M3MepeHHs (U3NUYECKUX BENUYHMH (yAelabHas TEeMJI0EMKOCTh BEIECTBA,
CONpPOTUBIIEHUE MPOBOJHMKA, padoTa M MOIIHOCTb JJIEKTPUYECKOIO0 TOKA): IUIAHUPOBATh
U3MEpeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJelys MPeUI0KeHHOW MHCTPYKLUH, U
BBIYUCIIATH 3HAUECHHE BEITMYMHBI;

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTU IpU padoTe ¢ 1a0opaTOpHBIM 000PYI0BaHHUEM;
XapaKTepu30BaTh NPUHIMIIBI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMoOpoil Ha MX omucaHus (B TOM 4YHUCIE: CHUCTeMa OTOIUICHHs JOMOB, TMIPOMETp, MapoBas
TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUYMK DIIEKTPUUECKON SHEPTHH, SIEKTPOOCBETUTEIILHBIC
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE MPEIOXpaHUTENH,
DIIEKTPOMArHUT, OJIEKTPOJBUTATENh ITOCTOSIHHOTO TOKa), HWCIOJB3ys 3HAHUS O CBOHCTBAax
¢bu3nueckux ABICHUH U HEOOXOUMBbIe (pU3NUECKHEe 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE MPHOOPHI MO CXeMaM U
CXEMaTHUYHBIM pPHUCYHKaM (KHIKOCTHBI TEpMOMETp, TepMOC, ICHUXPOMETp, TUTPOMETD,
JIBUTaTellb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl IEKTPUUECKUX
LeMnel ¢ MOCIe0BATENbHBIM U MapayIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, Pa3iinyas yCIOBHbBIE
0003HaUCHHSI FTIEMEHTOB JIEKTPUUYECKHX IICTICH;



IPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMeEpax) MPAaKTUYECKOIO HCIOJIb30BAHUS
(Gu3n4ecKux 3HaHUH B MOBCEHEBHOW KU3HM Ul o0ecrieyeHHs 6e3011acHOCTH NPH 00palleHUH ¢
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0OPOBbSI U COONIOJICHHS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPYKAIOIIEH CpeLE;
OCYILECTBIIATh MOUCK HH(OpManuu Qusnyeckoro cojiepxkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUIMXCA 3HAHUW U NYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB BBLIEIATH
UH(POPMALIKIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCMOJIb30BaTh IIPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHMH HAy4yHO--IIONMYJSIPHYIO JIUTEPaTypy
(GU3M4ecKoro coJepxaHus, CIpaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M KPaTKUE YCTHBIE cooOeHus, 0000mas nadopmarumio
U3 HECKOJBKUX MUCTOYHHKOB (PM3UYECKOIO COJEpKaHUs, B TOM 4Mcie MyOIMYHO MPECTABIAThH
pe3yabTaThl MPOEKTHOM MM HCCIEA0BAaTEIbCKOW JIE€ATENbHOCTH, MPH 3TOM TI'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXIATh BBICTYIIJICHHUE
MPE3EHTALNE;
IPY BBITIOJHEHUHU yYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHX MPOIECCOB PACIPEILIIATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUM C IIOCTABIEHHBIMHU 33/1a4aMH, CJICUTH 32 BBIIIOJIHEHUEM
IUIlaHA JCWCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIJIA] B
NeSITeIbHOCTh  TPYIIBI, BBICTPaWBaTh KOMMYHHKAaTHMBHOE B3aUMOJIEHCTBHE, HPOSBIISA
TOTOBHOCTb pa3peliaTth KOH(MIUKTHI.

K xonny oOyueHus B 9 kjacce nmpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YyHAIOIIUXCSI YMEHUI:
MCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETA, MaTepUaIbHasl TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHNYeCKOT O JIBYKEHMS, nedopmarius (ympyras, TJIACTUYECKas ), TpEHHUeE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3kH, LEHTp TSHKECTH, aOCOIIOTHO
TBEPJI0€ TeJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHHUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, UH(QPa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, LIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30pYKOCTh U JIaTbHO30PKOCTb, CIEKTPhl UCIYCKaHUs U IMOTJIONIeHus, albda-, 6erta- u
ramma-Hu3JIy4eHHUs, U30TOIbI, IAEPHAs YHEPreTHKA;
pa3nuyath  sBIE€HUS (paBHOMEpPHOE U  HEpaBHOMEPHOE NPSMOJIMHEHHOEe  JBM)KEHHE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tell, pPaBHOMEPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BHKEHUE, KOJeOaTelbHOEe
JIBUKEHHE (3aTyXalolle U BbIHYKJICHHbIE KoJieOaHMsI), pE30HAHC, BOJIHOBOE JIBH)KEHUE,
OTpa)keHHE 3BYKa, MPSMOJMHEHHOE pacHpoCTpaHEHUE, OTpPaKeHHEe M MpeOMJIEHHUE CBETa,
MOJTHOE BHYTPEHHEE OTpaKE€HHE CBETa, pa3joXKeHHe OeJoro cBera B CIEKTP U CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPaJNOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CcreKkTpa H3JIy4YeHHs]) MO ONHCAHMIO HMX XapaKTEepPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE HM3YUYECHHBIX (PU3MUECKUX SBICHUH B OKpYy)KalolleM Mupe (B TOM
ymciie (pU3NYecKue SIBICHUS B NMPUPOJE: MPUIMBBI U OTIUBBI, JBUKeHUE TuiaHeT ColHeyHoU
CUCTEMBI, DPEAKTHUBHOE JIBUJKEHUE MKHUBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
36MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, X0, I[BETa TeEJI, ONTUYECKHE SIBICHUS B
npupose, OHMOIOrHMYecKoe JeHCTBUE BUAMMOIO, YIbTPA(PHOIETOBOIO M PEHTTE€HOBCKOIO
U3IY4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pagHMOaKTHBHOE
U3JIy4YE€HUE MPUPOJHBIX MMHEpAJIOB, NEHCTBHE PAJUOAKTUBHBIX H3JIyYEHUN Ha OpraHu3M



YyeJioBeKa), PH 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7jauy B yU4eOHYI0, BBIJIEISTH CYIIECTBEHHbIE
cBO¥CTBA (MIPU3HAKK) GU3UUECKUX SIBICHUN;

ONHKCBHIBATh M3YYCHHbIE CBOWCTBA TeN W (PHU3UYECKUE SBICHHS, HCIONb3Yys (U3UUIECKUe
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JBM)KEHUHU, YCKOPEHHUE,
nepeMenieHre, MyTh, yrioBas CKOPOCTh, CHJIa TPEHUs, CHJa YIPYrOCTH, CHUJIA TSKECTH,
YCKOpeHHEe CBOOOJHOrO MaJeHusi, BEC Tejla, MMIIYJbC Tejla, UMIYJIbC CHIIbI, MEXaHUYECKas
paboTa MU MOIIHOCTb, MOTEHLIMAJIbHAS 3HEPrUs TeJja, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIH,
NOTEHLMANbHAsL DHEPIUsl CKATOM NpPYKUHBI, KUHETHUYECKAs 3HEPIUsl, IMOJIHAs MeXaHU4ecKas
SHEprusi, Mepuoj M 4YacToTa KoJieOaHW, JJIMHA BOJHBI, T'POMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEIOMJICHHs] CPelbl), MPU OMHCAHUU MPABUIBLHO TPAaKTOBATh
(GU3MUeCKUil CMBICIT UCTIOIB3YEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3NUYECKUX BEITUYMH,
HAXOJIUTh (OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3UUECKYIO BEJIWYMHY C JAPYTHMMHU BEIHMYMHAMH,
CTPOUTH TpauKu U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS U TMPOILECCHl, HCIOIb3ys 3aKOH
COXPAaHEHUS SHEPTuH, 3aKOH BCEMHPHOTO TATOTCHHSI, MPUHIIMII CYHEPIIO3UIIUU CHII, TPUHIUI
OTHOCUTENbHOCTH [amunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHs] HMITYJIbCa, 3aKOHBI
OTpPaKEHUsI U IIPEJIOMJICHUSI CBETA, 3aKOHbI COXPAHEHHUs 3apsAJ0BOrO M MAcCOBOTO YHMCEN IMPHU
SEPHBIX pEaKIusaX, IMPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alHCHIBATh €r0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MYECKUE IMPOLIECCHl U CBOWCTBA Tell, B TOM YHCII€ M B KOHTEKCTE CUTyaluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYHMHHO--CIEACTBEHHBIE CBS3H, CTPOUTH
00BsicHEHHE M3 2—3 JOTMYECKHX IIaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4il (OMHUPAIOILIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
u (GopMyJibl, CBs3bIBatOIIME (DU3MUECKHE BEJIUMYMHBI: Ha OCHOBE aHajM3a YCJOBMS 3aJayu
3alMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEAOCTAIONIME WM M30BITOYHbIE JaHHBIE, BHIOMPATH
3aKOHBl W (QOpPMYIJbI, HEOOXOAMMBIE MJIsi pEIIeHHs, NPOBOAMTH PACUYEThl U OLEHHUBATH
PEATMCTUYHOCTD MOJYUYSHHOTO 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOpblE MOXKHO pEIIMTh NpH MOMOUIM (PU3MYECKUX METOMOB,
UCIIOJNIb3YSl ONUCAHHE HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
IPaBWIBHOCTh MOpSIKA IPOBEIEHUS MCCIEA0BaHUsA, JejaTb BbBIBOJBI, HWHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOCHUH U OMBITOB;

IPOBOJUTH OMBITH 10 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Ten
(u3y4yeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHMs SHEPIHM, 3aBUCUMOCTH IepHojJa
KoJIeOaHUH MPYKUHHOT'O MAasITHUKA OT MACChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMITTUTYIBl MaJIbIX KOJICOaHUH, IPSIMOJIMHEWHOE pacipoCTpaHEHUE CBETAa, PaslIoKeHHE OEJIoro
CBETa B CIIEKTP, U3yUYE€HHE CBOMCTB M300pa’KE€HUS B TUIOCKOM 3€pKajle U CBOMCTB M300paKEHUS
npeaMera B cobuparoleit JInH3e, HaOII0IeHHE CIUIOIIHBIX M TMHEWYaThIX CIIEKTPOB U3ITyUYSHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000py10BaHUs, OMUCHIBATH X0
OTIbITa U €r0 Pe3yJIbTaThl, GOPMYJIUPOBATH BHIBOJIBI;

MPOBOAMUTH MpPH HEOOXOIMMOCTHU CEPUIO MPSAMBIX H3MEPEHHH, Oompeselnss CpeaHee 3HaueHUe
u3MepsieMoil BennuyuHbl ((POKycHOE paccTosHME coOHparollel JUH3bI), 00OOCHOBBIBATH BBHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MEpeHHil (3aBUCUMOCTh MTyTH OT BPEMEHU IIPHU PaBHOYCKOPEHHOM JIBIKEHUHU 0e3 HauaibHON
CKOpOCTH, TepHoa KojaeOaHHi MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJia
OTpaXEHMsI CBETAa OT yrja MaJeHUs M yIJla IpeJoOMJIEHUS OT yIyla NaJeHMs): IJIaHUPOBATh



HCCIIEIOBAaHUE, CaMOCTOSITEIEHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOTYYEHHOH
3aBUCHMMOCTH (U3UYECKMX BEIMYMH B BHJIC TaONUI] M TpaduKOB, JelaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEJINYMH (CPEeIHSsI CKOPOCTh M YCKOPEHHUE Teja
IpU PaBHOYCKOPEHHOM [BIDKCHHH, YCKOPEHHE CBOOOJHOTO MaaeHUs, KECTKOCTh IPYKHUHBI,
K03()(OUIMEHT TPEHUS CKOJBKEHHs, MEXaHHueckas paboTa W MOIIHOCTh, YacTOTa M IEPHOJ
KoJicOaHMII MaTEeMaTU4eCKOro W TPYKHHHOTO MAasTHHKOB, ONTHYECKas cuia coOuparoleit
JIMH3bI, PaJUOAKTHBHBIA (OH): IJIAHUPOBATH HM3MEPEHHs, COOMpPATh IKCIECPUMECHTAIBHYIO
YCTaHOBKY U BBINIOJHATH U3MEPEHUSI, CIEAYS NPEUI0KCHHOW HHCTPYKIMH, BBIYUCIISATH 3HAYCHUE
BEJIMYMHBl M aHAJIU3UPOBATH IIOJNyYCHHBIE PE3yJbTAaThl C YYETOM 3aJaHHOI IOTPEHIHOCTH
U3MEPEHHU;

co0JII0/IaTh MpaBHiia TEXHUKH O€30MAaCHOCTH MU paboTe ¢ 1a00paTOpPHBIM 000PYI0BAaHHEM;
pa3iin4aTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (U3MYECKUX MOJENCH: MarepualibHas TOYKa,
a0COIOTHO TBEPJOE TEJIO, TOYSUHBII HCTOYHUK CBETA, JIy4, TOHKAs JINH3A, IUTAHETapHas MOJICIb
aToMa, HyKJIOHHAsi MOJIEJIb aTOMHOTO SI/IPa;

XapaKTepU30BaTh MPUHIMIIBI JCUCTBHS H3YyYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpOM Ha MX ONUCAHUS (B TOM YHUCIE: CIUIAOMETP, NATYMKH IIOJIOKCHUS, PACCTOSHUS U
YCKOpEHHsI, pakKeTa, O3XOJOT, OYKH, IEPUCKOI, (OTOANmapar, ONTUYECKUE CBETOBO/IbI,
CIIEKTPOCKOII, JI03MMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOWCTBAX (H3MUECKHX
SIBJICHUI 1 HE0OX0IMMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMATHYHBIC PHUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPHUTEIIBHBIX TMPHOOPOB M TEXHOJOIMYECKHUX IPOIECCOB MpPU  pEIICHHH y4eOHO--
NPaKTHYECKHUX 3aJ[a4, ONTHYSCKHE CXEMBI JIUIsl IOCTPOCHHS M300pakeHHU B TUIOCKOM 3epKajie U
coOuparoIe JTUH3E;

NPUBOJUTE MpUMEPHl (HAXOAWTh MH(OpPMALHUIO O MPHMEpax) MPaKTHUYECKOTO HCIIOIB30BAHUS
(u3HYeCKUX 3HaHUI B TIOBCEJHEBHOW KMU3HU JUI 00ecieueHHs 0€30IacHOCTH NPU OOpaIeHnH ¢
npudopaMH M TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHs 3JI0POBbS M COOJIOACHHS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOIICH Cpee;

OCYIIECTBIIATh MOUCK WH(pOpMaIMu (PU3nIecKoro cojaepkanusi B VIHTepHETE, caMOCTOSTEIBHO
(GopMyITUpys MOMCKOBBIA 3aMpoc, HAXOIUTh MYTH OMPEACICHUS JOCTOBEPHOCTH MOIYyYCHHOM
UH(pOpPMAIIMK Ha OCHOBE UMEIOIIIUXCS 3HAHUI U TOTIOJTHUTEILHBIX HCTOYHUKOB,

UCIIONIb30BAaTh TIPH  BBITIOJIHEHWH y4YeOHBIX 3aJaHuil  HAayYHO--TIOMYJISIPHYIO JIUTEPaTypy
(Gu3HYecKOro CoAep)KaHMs, CHpPAaBOYHbIE MaTepHajbl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTHPOBAaHHs TEKCTa, NpeoOpa3oBaHusi MH(GOPMALMH W3 OJHOH 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIC MHCHMECHHBIC M YCTHBIE COOOLICHHS Ha OCHOBE HWH(poOpManuu wu3
HECKOJIbKAX HCTOYHUKOB (DU3UYECKOTO COJACPKaHMsS, IMyOJHMYHO TPENCTABISATh PE3yJIbTAaThl
NPOCKTHOW WJIM HCCJICIOBATeIBCKON JESATEIbHOCTH, MpPU 3TOM TPAMOTHO HCIIOJIb30BaTh
W3y4YCHHBI MOHSATHUHBIN anmapaT U3y4aeMoro pasjena (U3UKU U CONPOBOXKIATh BBICTYTUICHUE
npe3eHTanuen ¢ yaéToM 0COOCHHOCTEH ay JATOPHUH CBEPCTHUKOB.

BI/I}]LI ACATECJIBbHOCTH, HAIIPABJICHHBIC HA TOCTHXKCHUE peE3yJibTaTa.
I[J'IH JOCTHUIKCHUS 3alVIAaHUPOBAHHBIX PC3YJIbTATOB U o0ecneyeHus] CHTEMHO — ACATCIIBHOCTHOT'O
nmoaxoJa Kak OCHOBBI CTaHAapTa OCHOBHBIMHU BUAAMHU ACATCIBHOCTHU 06yqafom1/1x051 SABIIAKOTCA:

° 06’b$ICH$ITB, OIIMCHIBATH (1)PI3PI‘-I€CKI/IC SABJICHHUA, OTJINYaThb (I)I/I3I/I‘-I€CKI/I6 SABJICHUA OT
XHUMHYCCKHUX HBHCHHﬁ;



OpPOBOAMTHL  HaOmoneHus  (U3MYECKUX  SIBICHUH,  aHANUM3UpOBaThb U
KJIacCu(UIUPOBATh UX, PAa3IHMYaTh METOIbI U3yUeHHS (DUHKH;

U3MEPSATH PACCTOSHUS, TPOMEKYTKH BPEMEHH, TEMIIEPATYPY;
ONPENIENATh EHY JACNIEHUs IIKAbl U3MEPUTEIHHOTO LIHJIMH]IPA;
onpeAensaTh 00beM KUIKOCTH C MTOMOIIBI0 U3MEPUTENIBHOTO HIJIMHAPA;

MNEpCBOAUTL 3HAYCHUSA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHMH B CI/I, OIPCACIIATE MOTPCIIHOCTD
HN3MCEPCHU, 3alIMCBIBATh PE3YJITAT U3MEPCHUSA C YUETOM IMOIPCIIHOCTH,

HAaXOAWTh IIEHY JCJIEHUS JIO00ro HW3MEPUTEIHLHOTO Npubopa, MPEACTaBIAThH
pe3yJIbTaThl U3MEPEHUN B BUI€ TAOJIUIL;

AHAIIM3UPOBATh PE3YJIbTAaThl IO OHNPCACICHUIO ILCHBI ACICHHUA HU3MCPUTCIBHOI'O
an6opa, J€J1aTh BBIBOJbI,

paboTaTh B rpyIIIE;

BBIACIIAITD OCHOBHBLIC OJTallbl PAa3BUTHUSA (bHSquCKOﬁ HAaYKHM KW Ha3bIBaTb HMCHA
BbIJAIOMIUXCA YUYCHBIX;

OIIpeaciIATb MCCTO (1)I/I3I/IKI/I KaK HAayKH, ACJIaTb BbIBOJbI O PAa3BHUTHUH (bHSquCKOﬁ
HAaYKH 1 €€ JOCTUIKCHHUAX,

COCTABJIATH IUIAH NIPE3CHTALUY;
IPEJICTaBIISTh PE3yJIbTaThl U3MEPEHUIN U BBIYMCICHUH B BUE TaOJIUL U TPapUKOB;

ONpPENENATh: MyTh, IPOMAEHHBIN 3a JaHHBIM IPOMEKYTOK BPEMEHH, CKOPOCTh TEJIa
1o rpadMKy 3aBUCUMOCTH IIyTH PAaBHOMEPHOTO JABHKEHHS OT BPEMEHU;

pa3pabaThIBaTh IIaH BBIMOJHEHUSI PaOOTHI;

OIpeNieNATh U CPaBHUBATh KOJIMYECTBO TEIUIOTHI, OTJAaHHOE ropsiueil BOJON U
HOJyYEHHOE XOJIOJHOH MPH TEIUNIOOOMEHE;

0OBACHATH MOJIYUCHHBIC PE3YJIbTAThI, IPECACTABIIATL HX B BUIC Ta6J'II/II_I;

AQHAJIM3UPOBATh IPUYMHBI IOTPELTHOCTEH U3MEPEHUM.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE BocnurareabHblii
Ne HaumenoBanue pa3jiesioB (undposbie) KOMIIOHEHT
Konrpoabnbsie IIpakTuyeckn .
n/n U TeM MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE coJepkaHus padoyei
padoThI e padoThblI
pecypcsl NMpOrpamMMblI
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
PazButue y
oOyJaromuxcs
[IEHHOCTHBIX
bubnuorexa [JOK OTHOILICHUH K
1.1 ®dusuka - HayKa 0 IpUpoJe 2 0 0 https://m.edsoo.ru/7f41619 3HaHUSAM, KaK
4 HMHTEJUIEKTYyaJIbHOMY
pecypcy,
o0ecrneunBaIeMy
Oyy1iee yenoBeKa
PazButue y
o0ydJaronmxcs
LIEHHOCTHOTO
bu6mmoreka [JOK OTHOIIEHHS K TPy
1.2 ®dusnyecKue BETUIHHBI 2 0 1 https://m.edsoo.ru/7f41619 e
4 KaK OCHOBHOMY
- CIOCO0Y YCIEIIHOTO
npodecCroHaIBLHOTO
CaMOOTIPEEIICHNUS.
PazButue y
. bu6mmoreka [JOK
EcTtecTBeHHOHAYYHBII oOyuJaromuxcs
1.3 2 0 1 https://m.edsoo.ru/7f41619
METO/1 IO3HAHUS LIEHHOCTHOTO

4

OTHOIICHUA K 3HAHUAM,



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

Hroro mo pazneny 6 0

Pa3znen 2. [lepBoHayajibHbIe CBeJE€HUS 0 CTPOCHUH BellleCcTBA

KakK
HMHTEJUICKTYyAIbHOMY
pecypcey,
o0ecIeuynBarIIeMy
Oyy1iee yenoBeKa.

2.1 CtpoeHue BelecTa 1

JBrxenue u
2.2 B3aMMOJIENCTBUE YACTHUIL 2
BEIIlECTBA

23 ArperaTHble COCTOSHHS
' BEIECTRA

Hroro no pazneny 5 0

bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

bu6mmorexa [JOK
https://m.edsoo.ru/7f41619
4

PazButue y
oOyJaromuxcs
LIEHHOCTHOI'O
OTHOIIEHUS K MPUPOJIE,
KaK UCTOYHHKY KU3HU
Ha 3emuie.

PazButue y
oOyJaronuxcs
LIEHHOCTHOTO
OTHOIICHUS K MIPUPOJIE,
KaK UCTOYHHKY KU3HU
Ha 3emiie.

PazButue y
o0yJaronuxcs
LIEHHOCTHOTO
OTHOIIIEHUS K MIPUPOJIE,
KaK MCTOYHHKY JKU3HHU
Ha 3emuie.

Pa3nen 3. /IBu:xeHHe U B3auMO/ielicTBUE TeJl



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

3.1

Mexannueckoe IBUKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4

PazButue y
oOydJaronmxcs
LIEHHOCTHOTI'O
OTHOIIIEHHUS K CAMHUM
ce0e Kak xo3seBaM
CBOEH CyAbOBI,
CaMOOTIPEICIISTFIOIIUMCS
5
caMOopeaTN3YIOIUMCS
JIMYHOCTSM,
OTBEYAIOIIUM 34 CBOE
coOCTBEeHHOE OyayIee

3.2

3.3

Nuepuus, macca,
IUIOTHOCTh

Cuma. Buns! cun

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

bubmuorexa [JOK
https://m.edsoo.ru/7f41619
4

PazButue y
o0yJaromuxcs
LIEHHOCTHBIX
OTHOIIECHUN K
3HAHHUAM, KaK
MHTEJJIEKTyallbHOMY
pecypcey,
00ecIeunBaIIeMy
Oyy1iee yenoBeKa

PazButue y
o0yJaronuxcs
[IEHHOCTHBIX
OTHOIIIEHUH K
3HAHUSM, KaK
HMHTEIUICKTYaIbHOMY
pecypey,
o0ecreunBaroIEeMy



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

Oymylee yenoBeka

Hroro no pazneny

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

21

PazButue y
Hasnenwue. [lepenaua o0yyaromuxcs
N bu6mmoreka [JOK
JaBJICHUS TBEPIABIMU [IEHHOCTHOTO
4.1 3 https://m.edsoo.ru/7f41619
TeJTaMH, KHUIKOCTIMU U 4 OTHOIICHUS K IPUPOJIE,
razamu B KaK UCTOYHHKY KU3HU
Ha 3emJie.
PazButue y
o0yJaromuxcs
[IEHHOCTHBIX
bubmmorexa [IOK OTHOILICHUH K
4.2 JlaBiaeHHe KUJIKOCTH 5 https://m.edsoo.ru/7f41619 3HAHUAM, Kak
4 MHTEJJIEKTyallbHOMY
pecypcy,
00ecIeuynBaIIEMy
Oyy1iee yenoBeKa
PazButue y
oOyJaronuxcs
bu6mmoreka [JOK
IIEHHOCTHOTO
4.3 ATMOC(epHOE TaBICHHE 6 https://m.edsoo.ru/7f41619
4 OTHOIICHHUS K IPUPOJIC,
B KaK UCTOYHHKY KU3HU
Ha 3emuie.
. Passurtue y
JleticTBHE KUJIKOCTH U Ta3a bubmuoreka [JOK
i oOydJaronuxcs
4.4 Ha NOTpy>KEHHOE B HUX 7 https://m.edso00.ru/7f41619
IIEHHOCTHBIX

TCIIO

4

OTHOIIIEHUU K



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

Hroro no pazneny

21

Paznen 5. Pabora 1 MOIIHOCTB. JHePIrus

3HAHUAM, KaK
HMHTEJUICKTYyAIbHOMY
pecypcey,
o0ecIeuynBarIIeMy
Oyy1iee yenoBeKa

5.1

5.2

Pabora 1 momHoCTH

IIpocTeie MexaHU3MBbI

bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619
4

Passutne y
oOyJaromuxcs
LIECHHOCTHBIX
OTHOILICHUH K
3HAHUSIM, KaK
MHTEJJIEKTYyalIbHOMY
pecypcy,
o0ecrneunBaIeMy
Oyy1iee yenoBeKa

PazButue y
oOydJaronmxcs
IIEHHOCTHOTO
OTHOIICHUS K TPYILY
KaK OCHOBHOMY
croco0y yCIenrHoro
npodeccnoHaIbHOTO
CaMOOIIpe IeIICHUSI.

5.3

MexaHnueckast SHeprus

bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4

PasBurne y
oOydJaronuxcs
LIEHHOCTHOTO
OTHOILEHUS K TPYAY



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

KaK OCHOBHOMY
croco0y yCIEenHoro

npodeccuoHanIbHOTO
CaMOOMpeIeNICHUS.
Hroro no pazgeny 12 3
Pasnen 6. UToroBoe moBropenue
PazButue y
o0y4aromuxcs
[IEHHOCTHBIX
HToroBoe moBTOpEeHHE OTHOIICHUH K
6.1 Kypca ¢hu3muku 7 Kiacca. 3 3HAHUAM, KaK
Pabora ¢ TexkcTamu. UHTEIJIEKTYaJIbHOMY
pecypcy,
o0ecrneunBaroIeMy
Oyy1iee yeaoBeKa
Htoro no pazneny 3 0
OBIIEE KOJIMYECTBO YACOB 68 13

I10 ITPOTPAMME




8 KUIACC

KoauuecTBO 4acoB BocnurareanHbIH
JJIeKTPOHHBbIE
KOMIIOHEHT
Ne HaumeHoBaHue pa3jiejioB U (undposbie)
Kontposbusbie IIpakTHnuyeckue coJep:KaHus
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE .
padoTbI padoThbI pecypebI pabouei
NMPOrpamMMbl
Pa3pean 1. TerioBblie IBJICHUSA
PazButue y
o0y4aromuxcs
. LIEHHOCTHOTO
Crtpoenue u cBoiicTBa bubnuoreka [JOK
1.1 7 1 OTHOIIEHUS K
BellleCcTBa https://m.edsoo.ru/7f4181ce
MIPUPOJIE, KaK
WCTOYHUKY JKU3HU
Ha 3eMIIe.
PazButue y
o0y4aromuxcs
IIEHHOCTHOTO
bu6nmoreka [JOK OTHOIIECHUS K TPYI
1.2 TenoBsie mpolecch 21 1 4 H PyAY
https://m.edsoo.ru/7f4181ce =~ kak OCHOBHOMY
Croco0y ycreurHoro
npodeccroHalIbHOTO
CaMOOTIpEICICHUSI.
Hroro mo pazueny 28 2 4
Pa3nen 2. DuekTpuyeckne 1 MArHUTHBIE SIBJICHUS
DNEeKTPUUIECKHE 3apsbl. PazButne y
2.1 3apsKeHHbIE Tella U UX 7 1 bubmorexa LOK 00yYaroIuxcst
' P N https://m.edsoo.ru/7f4181ce y
B3aMMO/ICHCTBUE LIEHHOCTHBIX



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

2.2

TTocTosHHEBINI
BJIEKTPUYECKHUIN TOK

20

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

OTHOIICHUH K
3HAHUAM, KaK
UHTCIICKTYJIbHOMY
pecypcy,
o0ecreunBaroIeMy
Oynmylee yenoBeka

PazButue y
o0y4aromuxcs
[IEHHOCTHBIX
OTHONICHUH K
3HAHMSIM, KaK
UHTEIICKTY ATbHOMY
pecypcy,
o0ecrneunBaroIEeMy
Oynylee yenoBeka

2.3

MarauTHEBIE SBICHUS

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

PazButue y
00yyJaronmxcst
[IEHHOCTHOTO
OTHOIIICHHUS K
NpUPOJE, KaK
MCTOYHHKY JKU3HU
Ha 3emie.

2.4

DneKTpOMarHuTHas
WHIYKITUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

Pazutne y
00ydJaronuxcst
LEHHOCTHBIX
OTHOUIEHUN K
3HAHUSM, KaK
WMHTEJUICKTYyJIbHOMY

pecypcy,



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

00eCTeYnBaOIIEMY
Oymy1iee yenoBeKa

Hroro mo pazneny 38 9.5
Pa3nen 3. UToroBoe moBTopeHue
PazButue y
o0yJaromuxcs
IIEHHOCTHBIX
HroroBoe noBTOpeHHE Kypca OTHOIIIEHUH K
3.1 ¢u3uku 8 knacca. Pabora c 2 3HAHUAM, KaK
TEKCTaMHU. MHTEJJIEKTyalIbHOMY
pecypey,
00ecIeYnBaOIIEMy
Oymylee yenoBeka
OBUIEE KOJIMYECTBO YACOB I10 68 135

I[TPOTPAMME




9 KUIIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB

Bcer
n/n U TeM NMPOrpaMMbl

0

Pa3zpen 1. Mexann4deckue siBJICHUSA

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTeJibHbIE

pecypchl

BocnurareabHblii
KOMIIOHEHT
coJepkaHus padouei
NPOrpaMMmblI

11 MeXaHHUEeCKOe ABHIKCHIE 10
' 1 CITOCOOBI €0 OIMCAHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

PazButue y
oOyJaromuxcs
[IEHHOCTHOTO
OTHOIICHHS K CAMHUM
ce0e Kak X035ieBaM
CBOEH CyIbOBI,
CaMOOTIPEICIISFOTIUMCS
"
caMopeaTN3yIOIUMCS
JHUYHOCTSIM,
OTBEYAIOIIUM 32 CBOC
coOCTBeHHOE OyayIIee

1.2 BsaumogeiictBue Ten 20

1.3 3aKOHbBI COXpaHEHUs 10

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

PazButue y
o0ydJaronumxcs
[ICHHOCTHOTO
OTHOIICHUS K TPY Iy
KaK OCHOBHOMY
CIOCO0Y YCIEIIHOTO
npodecCroHaIBLHOTO
CaMOOTIPEICIICHHSI.

PazButue y
oOyJaronuxcs



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

Hroro no pazneny

40

LIEHHOCTHOTO
OTHOIICHUS K TPYLY
KaK OCHOBHOMY
croco0y yCIEenHoro
npodeccuoHanIbHOTO
CaMOOIPEEIICHUS.

Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI

2.1 MexaHnueckue KoJjieOaHus

59 MexaHnueckne BOJIHBI.
' 3ByK

7

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6

PazButue y
oOyJaromuxcs
LIEHHOCTHOT'O
OTHOIUECHHUS K TPYY
KaK OCHOBHOMY
Croco0y YCIENIHOro
npodeccuoHalIbHOTO
CaMOOTPEIEeIICHNUS.

PazButue y
oOydJaronmxcs
IIEHHOCTHBIX
OTHOILIEHUH K
3HAHUSM, KaK
MHTEIUICKTYaIbHOMY
peeypey,
o0ecreynBaroLIEMy
Oymylee yenoBeka

Uroro no pazgeny

Pa3nen 3. DieKTpoMarauTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI

15



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

31 BHGKTpOMaFHI/ITHOC I10JIE 1
. OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pasaceiny

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6

PazButue y
oOydJaronmxcs
[IECHHOCTHOTO
OTHOIICHUS K TPY Iy
KaK OCHOBHOMY
CIOCO0Y YCIEIIHOTO
npo¢eCCHOHATBLHOTO
CaMOOIIpe ICIICHUSI.

Pa3gen 4. CBeToBbI€ ABJICHUSA

3aKOHBI PaCIPOCTPAHEHUS
cBeTa

4.1

JIMH3EI 1 oONTHYECKHUE

4.2
prOOpbI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6

PazButue y
oOyJaromuxcs
LIEHHOCTHOI'O
OTHOIICHHUS K MIPUPOJIC,
KaK UCTOYHHKY KU3HU
Ha 3emIe.

PazButue y
oOydJaronmxcs
IIEHHOCTHBIX
OTHOILIEHUH K
3HAHUSM, KaK
MHTEIUICKTYaIbHOMY
peeypey,
o0ecreynBaroLIEMy
Oymylee yenoBeka

43 Pasnoxxenue Oenoro csera
' B CIIEKTP

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Pazutue y
oOydJaronuxcs
LIEHHOCTHBIX



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

Hroro no pazneny

15

OTHOIICHUN K
3HAHUSIM, KaK
HMHTEJUICKTYyAIbHOMY
pecypcey,
o0ecIeuynBarIIeMy
Oymylee yenoBeka

Pa3pen 5. KBanToBbI€e IBJICHUSA

5.1

Hcnyckanue u
IIOTJIOLEHUE CBETA
aTOMOM

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

PazButue y
oOyJaromuxcs
LIEHHOCTHBIX
OTHOIIICHUH K
3HAHHUAM, KaK
HWHTEJUICKTyJIbHOMY
pecypcey,
00ecIeuynBaIIEMy
Oyy1iee yenoBeKa

5.2

5.3

CtpoeHnne aToMHOTO siApa

ﬂI[epHLIC pcaknuuu

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

PazButue y
o0ydJaronumxcs
[IEHHOCTHBIX
OTHOILICHUM K
3HaHUSAM, KaK
HUHTEIUICKTYaJIbHOMY
peeypey,
o0ecrneunBaIeMy
Oymylee yenoBeka

PazButue y
oOyJaronuxcs



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

LIEHHOCTHOTO
OTHOIICHUS K OXpaHe
OKpYKaroIlen cpeibl.

Hroro no pazneny 17 3
Pa3znea 6. [loBTopuTEIHbHO0-00001IAOIMH MOYJIb
PazButue y
o0yJaromuxcs
[IEHHOCTHOTO
[ToBTrOpenue u 06o0IIEHNE
bubnnoreka IIOK OTHOIICHUS K TPYLY
6.1 coJiep>KaHus Kypca 9 2
https://m.edsoo.ru/7f41a4a6  Kak OCHOBHOMY
¢dbusuku 3a 7-9 knacc
CIIOCO0Y YCIEIIHOTO
poeCCUOHATILHOTO
CaMOOIIPEICIICHUSI.
Hroro mo pazneny 9 2
OBIIEE KOJIMYECTBO YACOB
- 102 27

10 [TIPOT'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

 ®wusuka, 7 xnacc/ Ilepprmkun W.M., HBanoB A.M., AKIuMOHEpHOE O0OIIECTBO

«3naTenscTBO «IIpocBelieHue».
 Owusmka, 8 xmacc/ Ilepprmkun WM.M., HBanoB A.W., AKImoHepHOE OOIIECTBO
«3naTenscTBo «IIpocBelieHue».

o Ousuka, 9 xmacc/ Ileppimkun WM., I'ythuk E.M., UBanoB A.U., IlerpoBa M.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienuey.

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

7 KJIACC
1.Pabouas nporpamma.
2. IlporpaMMmbl ocHOBHOro obOmero ooOpazoBanus. ®Pusumka. 7 — 9 kiaccel (aBTOPBI:
A .B.IleppiukuH, H.B. ®uiI0HOBHY, E.M. I'yTHuK).

3. Ileppiikun A.B. ®@usuka. 7 knacc. YueOHHK Ui 00111€00pa30BaTENbHBIX YUPEKICHUIA.

4. Jlykamuk B.M. COopHUK BOIIPOCOB | 3a1a4 1o ¢usuke. 7-9 k. — M.: [IpocBemnienue.

5. Mapon A.E. ®usuka. 7 knacc: yuebHo-meroanueckoe nocodue/ A.E. Mapon.- M.: [lpoda
8 KJIACC

1. PaGouas mporpamma. ®@usuka. 7 — 9 kjgaccel: yueOHO-METOIUYECKOTO MOCOOUs /COCT.

Tuxonosa E.H. — 2-e u3z.,crepeorun. —M.: [Ipoda.

2. IlporpamMmbl ocHOBHOro oOmiero ooOpaszoBanus. ®Pusumka. 7 — 9 Kiaccel (aBTOpPHI:
A .B.IleppiukuH, H.B. ®uI0HOBHY, E.M. I'yTHuK).
3. Ileppiikun A.B. ®@usuka. 8 knacc. YueOHUK i 00111€00pa30BaTENbHBIX YUPEKACHUN.
M.: Hpoda.

4. Jlyxamuk B.U. CoopHuk Bonpocos U 3aay no ¢usuke. 7-9 ki. — M.: [Ipocsemenue.
5. Mapon A.E. ®usmka. 8 kiacc: yueOHO-MeToandeckoe nocoone/ A.E. Mapon.- M.: llpoda.

9 KJIACC
1. PabGowas mnporpamma. ®uszumka. 7 — 9xmaccel: y4eOHO-METOAMYECKOTO TMOCOOUS
/coct. TuxonosaE.H. — 2-e U3]1.,CTEPEOTHIL. -M.: Hpoda.
2. Ilporpammbl ocHOBHOro oomero oOpa3oBanus. @Pusmka. 7 — 9 Kiaccel
(aBTopsl:A.B.IlepplmkuH, H.B. ®unoHOBUY, E.M. I'yTHUHK).
3. Iepeimkua A.B. ®usuka. 9 xnace. YueOHUK s 001m1e00pa30oBaTebHBIX YUPESIKICHHH .

M.:[podoa.

4. Jlyxamuk B.M. COopuuk BompocoB u 3amaud no ¢usuke. 7-9 k. — M.: Tlpocsemienue.
5. Mapon A.E. ®usuka. 9 kmacc: yuebHO-meronuueckoe mnocobue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:
6.0usuka. 9 kinacc. TemaTHueckue TecToBble 3aJaHus A7 HoAroToBku k 'MA. / aBT.- cocT.:
M.B. boiinenko, O.H. Mupomkuna. — Spocnasib: OO0 «AkaneMus pa3BUTHSD.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIACC

1. bubmoreka — Bc€ mo npeamety «Puzukax: http://www.proshkolu.ru

2. BwuneoomnsiThl Ha ypokax: http://fizika-class.narod.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/

3. Enmummas xomrekums 1udpoBbIX  00pasoBaTelbHBIX  pecypcoB.  http://school-
collection.edu.ru
4. VHrepecHble MaTepHanbl K ypokaM (H3MKH [0 TEMaM; TECThI [0 TeMaM; HarJisIHbIe

nocoous K ypoKam: http://class-fizika.narod.ru
5. [{udpossie o0pa3oBaTebHbIE PECYPCHI. http://www.openclass.ru
6. DNEeKTPOHHBIE y4eOHUKH o ¢busuke.: http://www.fizika.ru
8 KJIACC

1. bubmmoreka — Bc€ mo mpenmery —«®Dusmkay.:  http://www.proshkolu.ru
2. BuaeoomnbITe Ha ypOKax: http://fizika-class.narod.ru

3. Enmunas komnekums 1udpoBbIX — oOpasoBarenbHbIX  pecypcoB:  http://school-
collection.edu.ru
4. VHTepecHble MaTepHaibl K ypokaM (H3HKH MO TeMaM; TECThl MO TeMaM; HarJsIHBIC

mocoous K ypOKaMm: http://class-fizika.narod.ru
5. Hudpossie o0pa3oBaTe/ibHbIC pecypcehl: http://www.openclass.ru
6. DJIEKTPOHHBIC yUeOHUKH o ¢busnke: http://www.fizika.ru
9 KJIACC

1. BuaeoonsiTel Ha ypokax: http://fizika-class.narod.ru

2. EnmuHas koiiekims —1UQPOBBIX  00pa3oBaTenbHBIX  pecypcoB:  http://school-
collection.edu.ru

3. WHTepecHble MaTephalibl K YpoKaMm (HM3HKH 110 TeMaM; TECTHI [0 TeMaM; HarjsIHbIe

mocoous K ypOKaMm. http://class-fizika.narod.ru
4, Hudpossie o0pa3oBaTe/ibHbIC pecypcehI: http://www.openclass.ru
5. DJIEKTPOHHBIC yUeOHUKH o ¢busnke: http://www.fizika.ru
6.Jlucranimonnas mmkona Ne368 http://moodle.dist-368.ru/ OtkpeiTeiii kinacc. CereBoe
0bpa3oBaTenbHOe COO0OIIECTBO. http://www.openclass.ru/node/109715
7. Enunas KOJUIEKIIUS U(pPOBBIX 00pa3oBaTeNbHbIX pecypcos.
http://schoolcollection.edu.ru/catalog/

8. ®denepanbHbII LEHTP MH(pOpPMaIMOHHO-00pa30BaTENbHBIX pecypcoB.
http://www.fcior.edu.ru/

9. Wnrepuer YPOK. http://interneturok.ru/ru/school/physics/
10. Tazera «l centssOpsi» Mmarepuansl mo ¢usuke. http://archive.1september.ru/fiz
11. AHumanuu bu3nIecKux 00BEKTOB. http://physics.nad.ru/

12. JKuBas ¢usuka: oOyuaromias mporpamma.  http://www.int-edu.ru/soft/fiz.html
13. ®wusuka.ru. http://www.fizika.ru/


http://fizika-class.narod.ru/
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