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IHHOACHUTEJIBHASA 3ATINCKA

CopeprxaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JeSITeILHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOKHOCTH MPEIMETA
B peamm3zauuu TpedoBannit ®PI'OC OOO K rmIaHupyeMbIM JTUYHOCTHBIM M METANPEIMETHBIM pe3yabTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa30BaHMUsL.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA «®U3UKA»

Kypc ¢pusukn — cucreMooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SIBJICHUI, N3y4aeMbIX XUMHEH, OMOJI0THel, acTpoHOMUEH
u pusnyeckoit reorpadueii. dusuka — 3TO MpeaAMET, KOTOPHIA HE TOJILKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYI0 KapTUHY MHUpPa, HO U MPEJOCTaBiIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHUSI HAayYHOTO
MeTO/1a O3HaHUS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, pusnka — 310
IIPEAMET, KOTOPBIM HApALy ¢ APYTUMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMM JIOJDKEH JaTh MIKOJIbHUKAM
Mpe/iCTaBIeHHE 00 YBJIEKATEIbHOCTH HAyYHOTO MCCIEA0BAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITHS

HOBOT'O 3HAHMU.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hOopMHUPOBAHUN €CTECTBEHHOHAYYIHOU I'PaMOTHOCTH M MHTEpECa K HayKe y OCHOBHOW MacChl 00ydJaro muxcs,
KOTOpbIE B lajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax nestenbHocTd. Ho He meHee
BaXXHOM 3a/1a4eil ABJSIETCA BBISBICHHUE U MOATOTOBKA TAJAHTJIMBBIX MOJIOBIX JIFOIEH JUIsl TPOJOIIKEHUS
oOpa3oBaHus U AajbHENHIIEH TPopecCnOHATBLHON IEATEIHOCTU B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUM HOBBIX TEXHOJIOIMH. COrslacHO IPUHATOMY B MEXAYHApOJHOM COOOIIECTBE
omnpenenenuto, «EcrecTBeHHOHay4Hasi TPaMOTHOCTh — 3TO CIIOCOOHOCTB Y€I0BEKa 3aHUMATh aKTHBHYIO
IPaXkIaHCKYIO MO3MIIMIO MO OOIIECTBEHHO 3HAUMMBIM BOIIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMu, U
€ro rOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAesAMU. HaydHO rpaMOTHBIIN 4el0BeK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJEHUU PO OIIeM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CIEIYIOUIMX KOMIETEHTHOCTEM!:

— HAY4YHO 00BACHATH SIBJICHUS,
— OLICHHUMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATHL JAaHHBIC U UCIIOJIb30BATh HAYUYHBIC NOKA3ATCIbCTBA AJIA IMOJIYUCHUS BBIBOIOB.

N3yuenue pu3nku ciocoOHO BHECTH peIIAONInil BKJIaa B (GOopMHpPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTHU O0yYarOIINXCS.

HEJIX U3YUYEHHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Lenu n3ydyeHus (UMK Ha ypOBHE OCHOBHOTO 00111ero oOpa3oBaHus omnpeseneHs B Konuenmu
npernoaBaHus yueoHoro npeameta «®dusnka» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHOM pemenneM Kosterun
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, nporokoi ot 3 aexkadps 2019 r. Ne [TK-4BH.

Lenu n3ydyeHus: GU3MKU:

— TpuoOpeTeHne HHTEepeCca U CTPEMIICHHUS O0yJaroIUXCsl K HAYYHOMY U3YUEHHUIO TPHPOJIBI,
pa3BUTHE WX MHTEJUIEKTYAIBbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

— Ppa3BUTHUC Hpe,[[CTaBJIeHI/Iﬁ O HAYYHOM MCTOJC MO3HAHUA U (I)OpMHpOBaHI/IC HCCICA0BATCIILCKOTO
OTHOIICHUS K OKPY’KAIOIIUM SIBJICHUSM



— (GopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs OCHOB CTPOCHHS MaTepUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaH¥ue MPEACTABICHHUA O pOJIA (DU3HUKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— pa3BHUTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oymaymiei mpoeccHoHaIbHOM NesITeTbHOCTH,
CBSI3aHHOM C (PM3MKOH, ITOATOTOBKA K JAIbHEHIIEMY O0yYESHHIO B ’TOM HAIlPaBJICHHUH.

JlocTmkeHue ITUX 1eJiei Ha yPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus 00eCIeunBacTCsl pelieHHEM
CIICTYIOLIHX 3a/1a4:

— MpHOOpETEHUE 3HAHUK O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYCCKHX, TCILIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMUCHIBATh U OOBSICHATH (PU3UUYECKUE SIBJICHUS C UCTIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEeIIeHUs MPOCTEUIIINX PaCUETHBIX 3a/1a4 C UCIIOJIh30BaAHUEM (PU3UUECKUX
MO/JIeJIeld, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUH HaOII0AaTh NPUPOAHBIE SIBICHUS U BBIMOIHITH ONBITHI, Ja0OpaToOpHble pabOThI U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX TPHUOOPOB;

— O0CBOeHHUE MPUEMOB paboThI ¢ nHPOpMaIuen GU3NIECKOTO COAepIKaHMsI, BKITI0Uas HHPOpMaIHio 0
COBPEMEHHBIX JOCTH)KCHUAX (GU3UKH; aHAIN3 U KPUTUYECKOE OI[eHUBaHUe HH(OopMaLnu;

— 3HAKOMCTBO €O cepamu mpodecCuOHATBLHOM EATeTbHOCTH, CBA3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3HUECKON HAYKH.

MECTO YYEBHOT'O IPEJIMETA «®U3UKA» B YHEBHOM IIVIAHE

B cootBerctBrmM ¢ PI'OC OOO dusuka sBiaseTcs 00s53aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlanHas mporpaMmMma npeaycMaTpuBaeT u3ydenue Gpusnuku Ha 06a30BOM YpOBHE B
00béme 238 4 3a TpH roja 0OydeHUs 10 2 4 B HEJENIO B 7 M 8 KJ1accax M 1o 3 4 B HEJENo B 9 Kiacce.



COJAEPKAHME YYEBHOTI'O ITIPE/IMETA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MUpa
dwusnKa — HayKa o MPHUPOJE, U3ydaeT (PU3NYECKHE SABICHHS: MEXaHUUECKUE, TEIUIOBBIE, SJEKTPUIECKHUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenmuuHbL. M3mepenne pusnueckux BennanHd. Ousndeckue nmpuodopsl. [lorpenrHocts
n3MepeHunil. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢u3uka u apyrue eCTeCTBEeHHBIE HAYKH U3YYaloT MPUPOAY. EcTecTBeHHOHAYYHBIN METOT TIO3HAHUS
HaOJTI0/ICHHUE, IIOCTAHOBKA HAYYHOTO BOTIPOCA, BEIIBIDKEHUE THITOTE3, SKCIICPUMEHT I10 PO BEPKE THITOTE3,
0o0bsIcHeHHE HabmoaeMoro sBiieHus. Onucanne GU3NIeCcKuX SBICHUHM ¢ ITOMOTIIBIO MOJIEICH.

JdeMoHcTpauuu
1. MexaHI/I‘-ICCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKUEC, MAarHUTHBIC, CBETOBBLIC SIBJICHUS.

2. ®usnueckue Npubopsl U MpoLeaypa NPsIMBIX U3MEPEHNUN aHAJIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

JlabopaTopHbie paGoThl U ONBITHI

1. OnpeneneHue 1EeHBI IEJICHUST IIKAIbl U3MEPUTEIHHOTO TpHOOpa.

2. 3mMepeHnne pacCTOSIHUM.

3. N3mepenue o0bEMa KUIKOCTH U TBEPIOTO TeA.

4. OnpeneneHue pa3MepoB MAJIBIX TEI.

5. U3mepenne Temneparypsl Py NOMOIIH KMIKOCTHOIO TEPMOMETpPA U JATYMKA TEMIEPATYPHI.

6. [IpoBenenue nccae0BaHus MO MPOBEPKE TMIOTE3bI: JATbHOCTD MOJIETA IIAPUKA, MYILIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Pasznen 2. [lepBoHayaibHbIe CBECHUS 0 CTPOCHUM BellleCTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BemecTBa. OMbITH, J0Ka3bIBAIOLINE AUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBukeHue yactuil BeuiectBa. CBs3b CKOPOCTH JABMXKEHUS YaCTUIL C TeMIiepaTypoil. bpoyHosckoe
nBuxkeHue, nuddysus. BzanmoaelicTBue 4yacTull BEIeCTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTATITUYECKHIX) TEIl.
B3aumocBs3b Mex1y CBOMCTBaMU BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUIX U X aTOMHOMOJIEKYIISIPHBIM
ctpoeHueM. OcCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIbl. B3auMOCBS3b MEX/1y CBOMCTBaAaMH BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbix
cocTosiHuil BoJibl. OCOOEHHOCTH arperaTHhIX COCTOSIHHI BO/IBI.

JdeMoHcTpanun

1. Habmtonenne OpOYHOBCKOTO JIBMKEHHSL.

2. Habmopnenue nuddys3un.

3. HaOnronenue siBneHU, 0ObSICHSAIOUIMXCS IPUTSHKEHUEM WIIM OTTAJIKUBAaHUEM YacTHUI] BELECTB.

JlabopaTopHbie padoThbl U ONBITHI
1. OneHka quaMeTpa aToMa METOJIOM PSIIOB (C MCIoNIb30BaHUEM (oTorpaduit).
2. OnbITH IO HAOTIOIEHUIO TETUIOBOTO PACIIUPEHHS Ta30B.

3. OneITHI IO 06Hapy>1<eHmo JIENUCTBUS CUII MOJICKYJIAPHOI'O IIPUTAKCHUS.

Paznen 3. /IBuxenune u B3anMoeHCTBUH

Mexanuueckoe aBuxkeHue. PaBHoMepHOe U HepaBHOMepHOE JiBHkeHUE. CKopocTb. CpeiHssl CKOPOCTh MPU
HEPaBHOMEPHOM JBH>KEHUU. Pacu€r myTtu u BpeMeHH JBWKEHUs. PABHOMEPHOE U HEPABHOMEPHOE JIBH -
xeHue. Ckopoctb. CpeaHsisi CKOpOCTb ITPU HEPAaBHOMEPHOM JBM>KEHUM. Pacdy€r nmyTu u BpeMeHH IBUKEHUS.



SIBnenue nHepuMU. 3aKOH HHEpLUUHU. B3auMoeiicTBue Ten KaKk IPUUNHA U3MEHEHHS] CKOPOCTH JBH)KEHHUS
Ten. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTh BemiecTBa. CBs3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYT B
enuHUIEe 00BEMA BEIIECTBA.

Cuna xak xapakTepHucTHKa B3auMoieicTBus Teil. Cuna ynpyrocty U 3akoH ['yka. Mi3mepenue cuiibl ¢
MOMOIIIBIO JTUHAMOMETpA. SIBJIeHue TAroTeHus u cuia Tsbkectd. Cuna Tsbkectu Ha apyrux mianerax (MC).
Bec Tena. HeBecomocts. CroxeHue cuil, HallpaBJIEHHBIX 110 0AHOM npsiMoii. PaBHoaeiicTByromas cuit. Cuna
TpeHus. TpeHue ckoabKkeHus u TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JdeMoHcTpanuu

1. HabnromeHne MeXaHU4eCKOTO JIBHKCHHUS Tela.

2. V3amepenune CKOPOCTH MPSIMOJIMHEHHOTO JIBUKECHUSI.

3. HabGnroienue siBieHUsI HHEPLMH.

4. HabnroneHne n3MEeHEHUs: CKOPOCTH NP B3aUMOJICHCTBUY Tell.
5. CpaBHeHHUE MacC TI0 B3aUMOJICHCTBHUIO TEJL.

6. Cro>xeHre Cul, HalpaBJIEHHBIX 110 OJTHOW MPSAMOH.

JlabopaTopHbie paGoThl U ONBITHI
1. OnpeneneHne CKOPOCTH PABHOMEPHOTO JBIDKCHHS (IapHKa B )KUIAKOCTH, MOJEIH dJIEKTPUIECKOTO
ABTOMOOWJIS | T. T1.).

2. OnpeneneHue CpeTHEH CKOPOCTH CKOJIBKEHHS OpyCcKa WIIH IIapHUKa 10 HAKIIOHHOM TUIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (Jedopmanin) Ipy>KUHbI OT TPUII0KEHHON
CUJIBL.

5. OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHIIBI TPEHHS CKOJILKEHUS OT Beca Tejla M XapakTepa
COTPUKACAIOLIUXCS MOBEPXHOCTEH.

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

JNaBnenue. CriocoObl yMEHBIIICHHS M YBEITWUYCHUs HaBjicHus. JlaBiieHre raza. 3aBUCUMOCTb JIaBJICHHS ra3a
oT 00bEMa, Temneparypsl. [lepenaua napineHuss TBEPABIMH TEJIaMH, KUIKOCTAMHU U TazaMu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIMHBI. 3aBUCUMOCTb JIaBJICHUS JKUJIKOCTH OT TIIyOWHBI. ['HIpocTaTuuecKuii mapaaoxc.
Coobmaromuecs cocyapl. [ mapaBInyecKie MeXaHU3MBbl.

Atmocdepa 3eminu u atMmocdepHoe aapneHue. [IpuunHbl cylecTBOBaHUS BO3IYIIHOM 0007104YKH 3eMITH.
Omnsit Toppuuennu. M3mepenrue atMocepHOTo aBiIeHHs. 3aBUCUMOCTb aTMOC(EpPHOTo NaBICHUS OT

BBICOTHI HaJl ypoBHEM Mopst. [Iprbopsl ams u3MepeHus aTMoCepHOTo TaBICHHUS.

JleiicTBHE KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX Telo. BriTankuparomas (apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

JdeMoHcTpanun

1. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPATYpBHI.

. [lepenaua naBneHus )KUIKOCTHIO U Fa30M.

. CooOmtaroruecst COCypl.

. 'mnpasnnueckuii pecc.

. [IposiBnienue nercTBUsa aTMOCc(hepHOTO TaBICHHUS.

. 3aBHCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00BEMa l'IOl“py)KéHHOfI 4acCcTH TCJ1a U IIJIIOTHOCTHU KHUAKOCTH.
. PaBeHCTBO BHITAIKMBAIONIEH CHUIIBI BECY BBITECHEHHOM JKHJKOCTH.
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8. YcnoBue maBaHus TEIl: IIaBAHUE WIIH TOTPYKCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUS IUIOTHOCTEH
TCIa U XKUJIKOCTH.

JlabopaTopHbie pa0oThbl U ONBITHI
1. MccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHOHN B JKUAKOCTh YaCTH Tela.



2. OnpesneneHue BbITAIKUBAIOLIEH CUJIbI, AEUCTBYIOLIEH HA TENO0, IOTPYKEHHOE B JKUAKOCTb.

3. I[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIbI, AEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT Macchl Teja.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILEH CUIIbI, IEHCTBYIOLIEH Ha TEJIO B KUAKOCTH,
0T 00bEMa NOTPYKEHHOH B )KUIKOCTh YACTH TEJA M OT INIOTHOCTH JKUIKOCTH.

5. KoHcTpyHrpoBaHHe apeoMeTpa WIM KOHCTPYHUPOBAHUE JIOAKU U ONIPEJEIEHUE €€ rPy30I0AbEMHOCTH.

Pa3nen 5. PaGora u MomHOCTh. DHEprus

Mexannueckasi padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0JIOK, HAKJIOHHAs MI0CKOCTh. ITpaBuiio paBHOBecus poruara. [Ipumenenue
MIpaBWJIa PaBHOBECHS pbluara K 010Ky. «300Toe nmpaBuio» Mmexanuku. KI1J] mpocThIx MeXaHU3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprust. Kunernueckas u noreHuumanbHas sHeprus. [IpeBpamienue oqHOTro BUIa
MEXaHUYECKOM 3HEpPruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUN B MEXaHUKE.

JdeMoHcTpauuu
[IpuMeprl NPOCTBIX MEXAHU3MOB

JlaGopaTopHblie padoThbI M ONBITHI

1. Onpenenenue pabOThI CUITBI TPEHUS MTPU PABHOMEPHOM JBHKEHHUHU TeJIa TI0 TOPU30HTATLHON
MTOBEPXHOCTH.

2. HccnenoBaHne ycIoBHI paBHOBECHS pblyara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

8 KVIACC

Pa3nea 1. TenuioBble siBJIeHUS

Monenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOro cocTosiHUM BenjecTBa. Kpucraminyeckue 1 aMop@HbIe Tena.
OObsicHEHNE CBOMCTB Ta30B, KUIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKCHUN MOJICKYISIPHO-KHHETHIECKOM
teopun. CMaynBaHUE U KaNMWUISIpHBIE sABJIeHUS. TeroBoe pacuiupeHue 1 cxaTue.

Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEILIOBOTO IBUKEHUS YaCTHULI.

Buytpennsis sneprusi CriocoObl H3MEHEHUS BHYTPEHHEH SHEPTUU: TeIionepeaada U CoBepilieHne padoThl.
Bunel Tensonepenayn: TeMIONPOBOTHOCTh, KOHBEKIHUS, U3TyUEHHUE.

KonunuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTh BELIECTBA. T ermIoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepJeBaHUE KPUCTAUIMYECKUX BEHIECTB. Y IeibHas
teruioTa rasnenus. [lapooOpazoBanue u konnencanus. Mcnapenue (MC). Kunenue. Y nenbHas Temiora
napoo6pa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT aTMoc(epHOro naBieHus. BnaxHocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeIbHAs TEII0Ta CrOPAHUSL.

[Tpunnume! padoTs! TermnoBsix Apuratenei. KI1/ rermoBoro asuraTesns. TemaoBbie IBUTATEIH U 3aIUTa
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHUs U MPeBpallleHns YHEPTUH B TeIJIOBbIX mpoieccax (MC).

JdeMoHcTpanuu

1. Habnronenue OpOYHOBCKOTO JIBHKEHHUS

. Habmronenune muddysun

. HaGnronenue siBeHMi cMaunBaHus M KaWIIISIPHBIX SBJICHUN

. HaGnronenue TemioBoro paciuimpeHus Tel

. I3MeHeHue naBneHus ra3a npu u3MEeHEeHUH 00bEMa 1 HarpeBaHUM MIIH OXJIAXKACHUU
. [IpaBuna u3MepeHus TeMieparypbl

. Bunpl Teronepenaun
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. OxJnaXxaeHne npu COBEPLUICHUH PaOOTHI



9. HarpeBanue npu coBepIIeHUH pabOThl BHEITHUMHU CHIIAMH
10. CpaBHEeHHE TEMIOEMKOCTEN pa3IMUHbIX BELIECTB

11. Habmonenne KuneHus

12 .Hab6moieHre moCTOSIHCTBA TeEMIIepaTyphl MPH TUIaBICHUH
13. Mopenu TennoBbIX ABUTaTeIeH

JlabopaTopHble paGoThI U ONBITHI

1. OnpITHI IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa

3. OnbIThI 10 HAOIIOJAEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN U TBEPABIX TEI

4. OmnpeneneHue AaBJICHUS BO3ayXa B Oa/NIOHE HIMpUIIA

5. OnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh JIaBJIEHUSI BO3/yXa OT €ro 00bEéMa 1 HarpeBaHUsI MU
OXJTAXKJCHUS

6. [IpoBepka runoTesbl JUHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA XKUAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEMIIEpaTyphl

7. HabnroieHne n3MeHeHusl BHYTpEHHEN SHEpruM Teja B pe3ysbTaTe TeIuIonepeaud U paboThl BHEIIHUX
cuII

8. UccnenoBaHue sBJIeHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOIHOM U Topsiuelt BOIbI

9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOH MPH TEINIOOOMEHE ¢ HarpeThIM
METAJTUYECKUM LIHJIUHAPOM

10. Onpenenenue yeapHON TEMIOEMKOCTH BEIIECTBA

11. UccnegoBanue npoiiecca uCapeHust

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3IyXa

13. Onpenenenue yneabHON TEMIOTHI IUIABICHUS JIbJa

Pa3znen 2. diiekTpryeckne U MAarHUTHbIE SIBJICHUSI

DnekTpu3anus Teil. [[Ba poaa anekTpuyeckux 3apsioB. BzaumoaerictBue 3apskeHHbIX Tel. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3aUMOJCHCTBHS 3apsHKEHHBIX TEJ OT BEIMUMHBI 3apSAI0B U PACCTOSIHUS MEXKIY TeJIaMu).

Onekrpudeckoe moJie. Hanpsmk€HHOCTD ANIeKTprdYecKoro noJist. [IpuHIUI cynepro3uiiny SIeKTPHUECKUX
mmoJjieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DiIeMeHTapHbIN eKkTpuueckuid 3apsaa. Ctpoenue atoma. [IpoBoaHuku
U JURJIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOIO 3apsija.

3HeKTqueCKHﬁ TOK. YCIIOBUSA CYIICCTBOBAHUA IJICKTPUICCKOT'O TOKA. McTOYHMKH MOCTOSIHHOTO TOKA.
HeﬁCTBHH QJICKTPHUYCCKOI'O TOKa (TGHHOBOG, XHMMHNYECCKOC, MaFHI/ITHOG). BJICKTpI/I‘{eCKI/Iﬁ TOK B JKHMAKOCTAX
H ra3ax.

3J'IeKTpI/I‘{eCKa$I OCIIb. Cuia Toka. 3HeKTpI/IquKOC HaIIpsKCHUC. COHpOTI/IBJ'ICHI/Ie IIPpOBOAHHKA. YaennHOE
COIIPOTUBJICHHUEC BCIICCTBA. 3akon Oma JJIg y4aCTKa ILICIIN. IlocnenoBarenpHOE U napajijieJIbHOC COCANHCHUC
IMPOBOAHUKOB.

PaGora n MOITHOCTB SJICKTPHUYCCKOI'0 TOKA. 3akoH I[)KOYJ'IH— Jlenna. 9J'IeKTpI/I‘IeCKI/IC IS 1 HOTpe6I/ITeJ'II/I
SHGKTqueCKOﬁ OHCPTUHU B 6I>ITy. KOpOTKOC 3aMbIKaHUC.

IlocTtosiHHBIE MarHuTHL. B3anMoaeiCTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOE mojie. MarHuTHOE MoJjie
3eMIIu U ero 3HAaUCHHUE JJIs )KU3HW Ha 3emite. OMEBIT 3pCTC,I[a. MarauTHoe€ II0Jie SJICKTPUYICCKOTO TOKaA.
HpI/IMeHCHI/IC QJICKTPOMArHuTOB B TCXHUKC. I[eﬁCTBHC MAarauMTHOTO IIOJISI Ha IMPOBOJAHUK C TOKOM.

3J'ICKTpO,Z[BI/IFaTCJ'IB IIOCTOSIHHOTO ToKa. Mcrob30BaHue QJICKTPOABUT aTeae B TEXHUYSCKUX YCTpOﬁCTBaX n
Ha TpaHCIIOPTE.

OnbiTel @apajnes. SIBnenue snekTrpoMaraHuTHON MHAYKUMU. [IpaBuio Jlenna. Dnexkrporeneparop. CrocoObl
MOJIyYEeHHUS HIIEKTPUYECKON SHEPTUU. DIEKTPOCTAHIIMH Ha BOZOOHOBIIIEMBIX HCTOUYHHKAX YHEPTUU.



JdeMoHcTpanuu

1. Dnexrtpuszanus Tea

JIBa poja 3NIeKTPUYECKHUX 3apsI0B U B3aUMOJICHCTBUE 3apSyKEHHBIX TEll
YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA

DnexTpocTaTuyecKas MHAYKLUS

3aKOH COXpaHEHUS IEKTPUICCKUX 3apsI0B

HpOBOIIHI/IKI/I H IUBJICKTPUKHA

MOIIeJII/IpOBaHI/IC CHJIOBBIX JIMHHI QJICKTPUYCCKOTIO ITOJIA

© NS kWD

HcrouHnky moCTOSITHHOTO TOKA

9. JlelicTBuUS AIIEKTPUUECKOTO TOKA

10. DnexTpuyecKuit TOK B KUIAKOCTU

11. I'azoBbI1# paspsin

12. 3MepeHue cuibl TOKa aMIepMeTpom

13. 3MepeHue 31eKTpUYECKOro HAIpPSHKEHUsST BOJBTMETPOM

14. Peoctar 1 Mara3uH CONpPOTHUBIIEHUI

15. B3anMoaelcTBrE MOCTOSTHHBIX MarHUTOB

16. MoaennpoBaHue HEBO3MOKHOCTH Pa3/CIICHUs ITOJOCOB MarHWTa
17. MoienupoBaH1E MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB

18. OnwiT Opcrena

19. MarnuTHO€ noje Toka. DJIEKTPOMarHuT

20. JleiicTBHUE MarHUTHOTO MOJIS HAa MPOBOJIHUK C TOKOM

21 DaekTpoaBuraTenb NOCTOSSHHOIO TOKa

22. WccnenoBaHue SIBJICHUS JIEKTPOMArHUTHOW MHTYKIIMHA

23. OnbiTel apanest

24. 3aBUCHUMOCTb HaIlPaBJICHUS MHAYKIMOHHOTO TOKa OT YCIOBUH €ro BOSHUKHOBEHUS
25. DaeKkTporeHeparop NOCTOSTHHOTO TOKa

JlaGopaTopHblie padoThbI M ONBITHI

1. OnpIThl 10 HAOTIOACHUIO SJIEKTPU3AINH TEJl HHIYKIUEH U MPH COTPUKOCHOBEHUHT
HccnenoBanue neHCTBUS JIEKTPUUECKOTO MOJIS HAa TPOBOJIHUKH U JUAICKTPUKU
CO6opka u mpoBepKa pabOoThI TEKTPUUECKOH 1IETIH MOCTOSHHOTO TOKa

W3mepenue u perynupoBaHue CUJIbI TOKa

A A

M3mepeHune 1 perylnupoBaHue HaNpspKEHUs

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, MIIYLIETO Yepe3 Pe3UCTOP, OT CONPOTHUBICHHS PE3UCTOPA U
HaNpsDKEHUs Ha pe3UucTope

7. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD 3JIEKTPUUECKOTO COTIPOTUBIICHUS IPOBOJHUKA OT €TO JUIMHBI,
IJIOLIA/IA MOTIEPEYHOT0 CEYEHUs U MaTepuania

8. IIpoBepka mpaBuiia CI0XKEHHUS HANPSHKEHUN MTPH MTOCIEI0BATEIBEHOM COSUHEHUH JBYX PE3UCTOPOB

9. IlpoBepka npasuia s CUJIBI TOKa MPU NapauIeIbHOM COEIMHEHUN PE3UCTOPOB

10. Omnpenienenue paboThI IEKTPUUECKOTO TOKA, HAYILIET0 Yepe3 pe3nucTop

11. Onpenenenne MOIHOCTH IEKTPUUIECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JAMIIOUKY, OT HapsDKEHUs Ha HEl

13. Onpenenenne KII/ narpeBatens

14. UccnenoBanue MarHUTHOTO B3aUMOAEHCTBHS ITOCTOSIHHBIX MarHUTOB

15. VI3ydeHue MarHuTHOTO IOJISt TOCTOSIHHBIX MAarHUTOB MPU UX 00BETMHEHUN U pa3elIeHUH

16. UccrnenoBanue neMCTBUS 2JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY



17. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHSI KATYIIKM C TOKOM M MarHUTa OT
CHJIBI TOKA U HAIpaBJICHUS TOKA B KaTYIIKE

18. M3ydenue neiicTBUS MarHUTHOTO TOJISI HA TIPOBOJJHHUK C TOKOM

19. KonctpyupoBanue u u3ydeHUe pabOTHI IJIEKTPOBUrATEIs

20. U3mepenue KIIJ[ anekTpoaBUraTenbHON YCTAaHOBKU

21. OnBITHI 10 UCCIEAOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW MHIYKIIMU: UCCIIETOBAaHIE U3MEHEHNUI
3HA4YCHUs U HANIPABICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexanundeckue iBJICHUSA

Mexanuueckoe aBuxeHue. Marepuanbtas Touka. Cucrema oTcuéra. OTHOCUTEILHOCTh MEXaHHYECKOTO
JBH>KeHUs. PaBHOMEpHOE NpAMOJIMHEITHOE ABMKEeHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE ABUKEHUE.
Cpennsisi © MTHOBEHHAsI CKOPOCTH TeJIa P HEPABHOMEPHOM JIBHYKEHUU.

VYckopenue. PaBHOyckopeHHOE npsiMosInHeHoe BkeHne. CBoOoaHoe nageHue. Onwithl ["amumnes.
PaBHOMepHOE ABMKEHNE IO OKpYXHOCTH. [lepuon u yactora oOpamienus. JInHelHas U yriaoBasi CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE.

[IepBeiit 3ak0oH Herotona. Bropoit 3akon Hetotona. Tperuit 3akon HetotoHa. [Ipuniun cynepno3nnmn
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: crjla TPEHUS CKOJIbKEHUS, CUJIa TPEHUS MIOKOS, APYTUE BUIbI
TpEHUS.

Cuna TsKeCTH M 3aKOH BCEeMHPHOTO TATOTEHHUS. Y CKOpeHUe cBOOOHOTO NajieHus. J[BIKeHue miaHeT
Bokpyr Cousaiia (MC). [lepBas kocMudeckasi CKOpocTh. HEBECOMOCTD U TIeperpy3KH.

PaBHOBecue maTepuanbHOU TOUkU. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea C 3aKperIE HHON
OChI0 BpanieHus. MoMeHT cuibl. LIeHTp TsoxecTH.

Nmnynec tena. M3menenne ummyinbca. IMmynbe cuiibl. 3aKOH COXpaHEHUS UMITyJibca. PeakTuBHOE
newkenue (MC).

Mexannyeckas pabota u MOIIHOCTb. PaGoTa cui TskecTu, ypyrocTu, TpeHust CBs3b SHEPruu U paboThl
[ToTenumanpHas 3HEprus Teja, MOJAHATOTO HaJl HOBEPXHOCTHIO 3eMiH. [loTeHnanpHas sHeprus c:KaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KUHETHUECKON SHEPrUU. 3aKOH COXPAHEHUS MEXaHUYECKOI
SHEpPruu.

JdeMoHcTpanun

HalnrogeHne MexaHH4eCKOTO JBUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TSI OTCUETA

CpaBHeHME MyTeH U TPACKTOPUM JIBUKEHUS OJJHOTO M TOTO XKE TeJIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA
N3mepenne ckopocTy U yCKOPEHUs MPSAMOJIMHEHHOr0 ABMKEHUS

HccnepoBanue npu3HAKOB PaBHOYCKOPEHHOTO JABMXKEHUS

A

HaGnronenue 1BMKeHU Tella 0 OKPYKHOCTH
6. HaOxnroieHre MexaHU4eCKuX SABJICHUM, TPOUCXOASIIUX B cucTeMe oTcuéra « Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHHHM OTHOCUTENIHO KaOMHETa (PU3UKU
7. 3aBHCHMOCTb YCKOPEHHS T€Ja OT MACChI TeJla M JEHCTBYIOLIEN HAa HETO CUJIBI
8. HabmroneHue paBeHCTBa CUJI ITPU B3aUMOJICHCTBUH TeT
9. W3MeHeHue Beca Tena IpU YCKOPEHHOM JBM)KEHUU
10.I1epenava ummynabca Ipyu B3aUMOJEHCTBUY TET
11.ITpeoOpa3oBanust SHEPTUU MIPU B3aUMOJICHCTBUU TET
12.CoxpaHeHue UMITyJIbCa IIPU HEYTIPYTOM B3aUMOAEHCTBUN
13.CoxpaneHne uMIyIbca Npu aOCOIIOTHO YIPYrOM B3aUMO/I€H CTBUU
14.HaGmroieHre peakTUBHOTO BMKEHUS



15.CoxpaneHre MeXaHUYECKOM SHEPTUU IPU CBOOOTHOM MaICHUN
16. CoxpaHneHHe MEXaHUYECKOM 3HEPTUU IIPU JBIKEHUM Tela MO JICHCTBUEM MPYKUHBI

JlabopaTopHble padoThbI U ONBITHI

1. KoncrpyupoBanue Tpakta Jijisi pa3roHa U JaJIbHEUIIIEro paBHOMEPHOIO JIBIXKEHHUS IIapUKa UITU
TEICKKHU

2. OmpeneneHue cpeaHel CKOPOCTH CKOJIbKEHUs OpycKa WM TBUYKEHUS IIIApUKa 110 HAKIIOHHOM
IJIOCKOCTH

3. Omnpenenenne yCKOPEHUs Tejla IPU PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM IJIOCKOCTH

4. HccnemoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBHKCHHUH 0€3 HAa4alIbHOU
CKOPOCTH

5. IlpoBepka runoTessl: €ciivi MPU PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadadbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU OTMHAKOBBI

6. UccnegoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHJIbl HOPMAJIBHOTO JIaBJICHUS

7. Onpenenenne K03PPUIUESHTA TPEHUS CKOJTBKEHUS

8. Omnpenenenue kECTKOCTH MPYKUHBI

9. Omnpenenenne pabOThl CUIIBI TPEHUS TTPH PABHOMEPHOM JBMKEHUH TeJa 10 TOPU30HTATBHOM
MMOBEPXHOCTHU

10.0npenenenre pabOThl CHIIBI YIIPYrOCTH MPU MOABEME T'py3a C UCIOIH30BAHUEM HETIOIBIKHOTO U
MTOJIBMKHOTO OJIOKOB

11.13yyenne 3aKkoHa COXpaHEHUS SHEPTUN

Paznen 2. MexannudecKkue KoJe0aHUA U BOJIHBI

KonebarenbHoe aBmxkenrne. OCHOBHbIE XapaKTEPUCTUKU KOoeOaHUN: epHO/, YacToTa, aMILIUTY/a.
MareMaTuueckuii ¥ Mpy>KHHHBIN MasTHUKH. [IpeBparieHne s3Hepruu mpH KoJieOaTeIbHOM JIBHKCHUH.
3aryxaroniue kojebanus. BerayxaeHusie kosiebanus. Pesonanc. Mexanndeckue BosHbl. CBOMCTBA
MeXaHU4YeCcKuX BOJIH. [Ipo onbHbIE U nonepevHble BOJHBL. JIJInHA BOJIHBI U CKOPOCTH €€ paclpoCTpaHEeHHUS.
MexaHu4ecKue BOJHBI B TBEPIOM Teie, cericMuueckue BosHbI (MC).

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3Byka. MIHGpa3ByK U yIbTpa3BYK.

JdemoHcTpauuu

1. HaGnronenue koneOaHMii Tl MO IeHCTBUEM CUJIBI TSDKECTH U CHJIbl YIPYTOCTH
2. Habmonenue konebaHuil rpy3a Ha HUTU U HA TIPYKUHE

3. HaOnrozieHne BbIHY)KJICHHBIX KOJIEOaHUIN U pe30HaHca

4. PacpocTpaHeHue NpoJJ0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIIH)

5. HaGmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTHUUYECKHI pe30HaHC

JlabopaTopHbie padoThbl U ONBITHI

1. Onpeznenenye 4acTOThl U MEpHOAA KoleOaHUH MaTeMaTHYeCKOTo MasiTHUKA

2. OnpeneneHue 4acToThl U Iepuoia KojaeOaHUi Mpy>KUHHOTO MasiTHUKA

3. MccnenoBaHue 3aBUCUMOCTH ITepH0/1a KoJieOaHUil MOABEIIEHHOTO K HUTHU I'py3a OT AJIUHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIEOAHUH MPYKMHHOTO MasgiTHUKA OT MAcChl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH NIepuoJia KojeOaHuil rpy3a, MOIBEIIEHHOT0 K HUTH, OT MacChl rpy3a 6.
OmnbITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTH IEPHO01a KOJIeOaHU MPY)KUHHOTO MasiTHUKA OT Macchl rpys3a 1
KECTKOCTH IIPYKUHbI

7. 3mepeHune ycKkOpeHus CBOOOTHOTO MaACHUS

Paznen 3. DileKTpOMarHuTHOE 1M0Jie M 3J1eKTPOMATHUTHBIE BOJIHBI



DNEeKTPOMarHUTHOE MoJjIe. DIEKTPOMArHUTHEIE BOJIHBI. CBOMCTBA 31eKTpoMarHuTHBIX BoJIH [lIkana
3JIEKTPOMArHUTHBIX BOJIH. MICNIOJIB30BAHUE DIIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH
2. BonHOBbIE CBOMCTBA CBETA

JlabopaTopHbie padoThl U ONBITHI

1. 3yueHne CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TeseoHa

Pa3nen 4. CBetroBble siBJIeHUS
JlygeBast moniensb cera. Mictounuku ceta. [IpsmonuneitHoe pacnpoctpanenue ceera. 3artmenust ConHua u
Jlynbl. OTpakenue cBeta. [lmockoe 3epkaiio. 3aKOH OTpakKeHUS CBETA.

[Mpenomiienne cBeta. 3aKoH NpesioMyIeHus cBeTa. [loHOe BHYTpeHHEee oTpakeHue cBeta. Mcmonp3oBanue
IMOJIHOT'O BHYTPCHHET'O OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAaX.

Jlunza. Xox nyueii B tuH3e. OnTudeckas cucteMa doTtoanmnapara, Mukpockomna u teneckorna (MC). I'nma3
KaK ONTHYECKasi CUCTeMa. biIM30pyKOCTh U TATEHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HploToHa. CriokeHHe crieKTpasibHbIX LBETOB. Jucnepcus
CBETa.

JdeMoHcTpanuu
1. IIpssMonuHEHOE pacpOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n3006pakeHUii B INIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTHYeCcKU CBETOBO/I.
Xon ydeid B coOMparomiei JnuH3e.
XoJ1 Ty4er B pacCeuBarollen JIMH3E.

e A Al o

[TonydyeHue n300paKeHUI C TOMOIIIBIO JTHH3.

9. Ilpunnumn aeiictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOIIA.
10.Mopnens riaza.

11.Pa3noxxenue 6e1oro cBeTa B CIICKT).

12.ITomyyenue Genoro cBera Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

JlaGopaTopHblie padoThbI M ONBITHI
1. MccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yriia MaJCHUS.

2. HSyLICHI/Ie XapaKTCPUCTUK I/I306pa)KeHI/I${ npeaAMETa B IIJIOCKOM 3CpKaJIC.

3. HccnegoBaHue 3aBUCUMOCTHU yriia nmpeJIoOMJICHUA CBETOBOI'O Jiy4da OT yIJia MAaJACHUA Ha I'PaHUuIC
«BO3YyX—CTCKIIO».

4. TTonydeHnue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI
5. Onpenenenue (GOKYCHOTO PacCTOSTHUSI M ONTHYECKOM CHIIBI CO OMpArOIIei TUH3HI.

6. OnbITEI IO Pa3JI0KCHUTIO Oenoro ceera B CIICKTD.

7. OnbITEI IO BOCHPHUATUIO IB€TA TPCIAMETOB IIPU UX Ha6J'IIOIlCHI/II/I 4cpe3 IBECTOBLIC (I)I/IJ'IBTpBI.

Pa3nen 5. KBaHTOBBIE SIBJICHUS

OnbIThI Pe3ep(b0pna U IUIaHCTapHas1 MOACIIbL aTOMaA. Mogenb aToma Bopa. I/ICHYCKaHI/Ie U IIOIJIOMICHUC
cBeTa atomoM. KBaHTEI. JInHeyaTeie CIICKTPBHI.

PagnoaktuBHOCTB. Anb(a, 6eta u rammansnydenus. CTpoeHue aToMHoro sapa. Hykinonnas Moaens



aTOMHOTO siapa. M30Tomsl.
PannoaktusHele npeBpamienus. [lepuon nosypacnana aTOMHBIX 1€p.
SnepHble peakuyy. 3aKOHbI COXpPaHEHUS 3apsA0BOI0 U MacCCOBOTO YKMCEN. DHEPIHs CBSA3U aTOMHBIX SAEP.

Casi3b Macchl U sHeprun. Peakiuu cuntesa u nenenus saep. Ucrounnku sneprun Connua u 38€371 (MC).
Snepnast sHepreruka. JleicTBUs paiOaKTUBHBIX U3Iy4eHUI Ha kuBble opranu3msl (MC).

JdeMoHcTpanuu

1. CrieKTphl U3Ty4SHUS U TIOTJIOIICHHUSL.

2. CexTpbl pa3InyHbIX ra30B.

3. Cnektp BoJOpoOaa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.

6. Perucrpanus u3iaydyeHus NpUpOIHBIX MUHEPAJIOB U MPOJIYK TOB.

JlabopaTopHbie paGoThl U ONBITHI
1. HaGmroieHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3IIy4EHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHE SHEPTUHU YaCTHUIIBI IO TOP MO3HOMY IyTH (110 hoTOrpadusim).
3. V3mepenue paanoakTuBHOTO (OHA.

IoBTOPHUTENIHLHO-00001IAKOIIM I MOTYJ/Ib

[ToBTOpHUTENBHO-0000IIAIOIINIT MO/TYJIb PEHA3HAYEH TSI CHCTEMATHU3AIUN U 0000IIEHUs TPEAMETHOTO
COJIep’KaHUs U OTbITa JIESATEIIbHOCTH, TPUOOPETEHHOTO MPHU U3YYEHUH BCETo Kypca (PU3UKH, a TaKKe JIs
noaroToBku K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMEHY MO (PU3UKE 711 0OYJarOIINXCs, BRIOPABIITUX 3TOT
y4eOHBIN MTpEaMET.

[Ipu u3ydeHnn JaHHOTO MOIYJIS PEAIU3yI0TCA U CUCTEMATU3UPYIOTCS BUBI JESTEIbHOCTH, HA OCHOBE
KOTOPBIX 00ecreunBaeTcs JOCTHKEHHE MPEIMETHBIX U METANPEAMETHBIX IUIAHUPYEMBIX Pe3yJIbTaTOB
oOyueHnusi, GopMHUPYETCsl €CTECTBEHHO-HAaY4YHasi IPaMOTHOCTh: OCBOEHHE HAYYHBIX METO0B HUCCIIEIOBAHUS
SIBIICHUW TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OODBSACHATH GU3NYECKUE SIBICHUS, TPUMEHSS
MOJIy4YEHHBIC 3HAHMSI, PEIIaTh 33Ja4d, B TOM YHCIIEe KAUYeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

HpI/IHI_[I/IHI/IaJ'II)HO I[CHTGJ'II)HOCTHHﬁ XapaKTep AaHHOTI'O pasaciia pCalIn3yeTCAa 3a CUéT TOro, 4TO y4daluecs
BBIIIOJIHAIOT 3alaHusA, B KOTOPhIX UM IIPEAIaracTcs:

— Ha OCHOBC ITIOJTYYCHHBIX 3HaHHUH Ppaclio3HaBaTb U HAYYHO 00BACHATE (1)I/ISI/ILIGCKI/IG SIBJICHUA B
OKPY)KaIOHICﬁ Ipupoac u HOBCGZ[HGBHOﬁ KHU3HU,

— HCIOJIb30BAaTh HAYYHbIC METOAbI HCCIICIOBAaHUA (1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, B TOM YHUCJIC IJIs1 IIPOBCPKU
THUIIOTE3 U NNOJYUYCHUA TCOPECTUICCKHUX BBIBOAOB;

— OOBACHATH HAay4YHBIC OCHOBBI HanboJIee BaXKHBIX JOCTUXKCHUM COBPCMCHHBIX TGXHOHOFHﬁ,
HaIpuMeEp, IpakTUICCKOro UCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHUKOB S3HCPIU HAa OCHOBC 3daKOHA IIPC-
BpallICHUA U COXpPaHCHHUA BCCX U3BCCTHBIX BUJIOB SHCPI'HH.

Kaxcz[as[ N3 TCM JaHHOTO pa3acjia BKIOYACT SKCIICPUMCHTAJILHOC UCCIICIOBAHNC 0606H_18.IOH_ICFO
XapakTepa. Pazgen 3aBEpHIACTCA ITPOBCACHUCM JHArHOCTUYECKON U OIIEHOYHOM pa6OTBI 34 KypC OCHOBHOM
IIKOJIBI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATHI

Nzyuenne yaebHoro npeamera «Dusnka» Ha ypoOBHE OCHOBHOTO 00IIEro 0Opa3zoBaHus JOJKHO
o0ecrieynBaTh JOCTIKEHHUE CIETYIONINX JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pe3yabTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe éocnumanue:
— TpOsIBIIEHUE WHTEPECA K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (PU3MUYEeCcKOi HAyKH;
— LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxicoanckoe u 0yxo6no-npagcmeennoe 6ocnumanue:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6IH€CTB€HHO-3H&'—II/IMI>IX " 3THYCCKUX HpO6J'IeM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM I[OCTI/I)KCHI/II\/JI (1)I/ISI/IKI/I,

— OCO3HAaHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbBHOCTHU y‘léHOFO.
Icmemuueckoe socnumanue:

— BOCHPHUATHE ICTETUYECKUX KaueCTB GU3NYECKON HayKH: €€ rapMOHUYHOTO MOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

IIBHHOCmu HAYYHO20 NO3HARUA:

— OCO3HaHHE [EHHOCTH (PU3NYECKOM HayKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOH JII0003HATEIHHOCTH, HUHTEPECA K UCCIIEeI0BATEIbCKON NESTEIbHOCTH.
Dopmuposanue Kynbmypolt 300p06b3a U IMOYUOHATILHO20 O1AZONONYYUA:

— OCO3HAaHUC ICHHOCTH 0e3011acHOTO 06pasa KHU3HU B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIpaBHJI Oe3omacHOro IOBEACHHUA HA TPAHCIIOPTE, HA JOpOorax, € JICKTPUUCCKUM U TCIIJIOBBIM
O60py,Z[OBaHI/IeM B JOMAIIHUX YCIIOBUAX;

— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MIpaBa Ha OMIMOKY U TaKOro e MpaBa y
JPYroro 4yeioBeka.

Tpyooeoe eéocnumanue:

— AKTHUBHOC YJaCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4a4 (B paMKax CEMbH, HIKOJIbI, I'OPO/J4a, Kpafl)
TEXHOJIOTUYECKOM U COHH&HBHOﬁ HaIIpaBJICHHOCTH, Tpe6y}oumx B TOM 4YHUCJIC U (1)I/IBI/IIIGCKI/IX 3HaHPII>i;

— HHTEpeC K MPaKTHYECKOMY HU3yYeHHUIO0 TMpodeccuil, CBSI3aHHBIX C (PU3UKOIA.
JKonozuueckoe eocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/IIIGCKI/IX 3HAHUU I pCeuIcHuA 3a1a4 B o0acTu Opr>KElIOH.ICI>i
CpCabl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJIEACTBUIN IJI OKp}I)KaIOH_[eﬁ CpCabl;

— OCO3HaHHE TIO0ATBHOTO XapakTepa IKOJIOTHYECKHX MPOOJIeM U MyTe UX pelIeHHUs.
Aoanmauusa 00yuauezoca K U3MEeHAIOUWUMCA YCI06UAM COYUATbHOIU U RPUPOOHOU CPEObl:

— HOTpC6HOCTL BO B3aUMMOACHCTBUU IIPU BBINTOJIHCHUU HCCIIeJOBAaHUN U ITPOCKTOB (bI/I3I/IquKOI‘/’I
HaIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY U 3HAHUAM NPYI'UX;

— IMOBBIIICHUEC YPOBHHA CBOEHM KOMIIETEHTHOCTHU 4cpe3 MPAKTUUYCCKYIO ACATCIIbHOCTD,



— moTpeOHOCTh B JOPMUPOBAHNY HOBBIX 3HAHMIA, B TOM YHCIIe (JOPMYIUPOBATH HJICH, MOHSTHS,
TUTOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— 0CO3HaHue Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;
— IUIAaHHUPOBAHUE CBOETO PA3BHUTHUS B MPHOOPETEHNUN HOBBIX (PM3NUYECKUX 3HAHUM;

— CTpEMJICHUE aHAJIU3UPOBAThH U BBISIBJIATH B3aUMOCBS3H IIPUPOIbl, 0OLIECTBA U SKOHOMUKH, B TOM
YlCJIe C UCNOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

— OIICHKA CBOUX JICHCTBUH C yUETOM BIIMSIHUSI Ha OKPY)KAIOLLYIO CPEY, BOZMOXKHBIX TJI00aIbHBIX
HOCJIEACTBUH.
METAIIPEMETHBIE PE3YJIbTATBI

YHI/IBepca.TIbHI)Ie No3HaBAaTeJdbHbIE AeiicTBUS

Ba3zoevie nocuueckue oeiicmeun:
— BBISIBJISITh ¥ XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB (SIBJICHUIA);
— YCTaHaBJIWBATh CYIICCTBEHHBIN MPHU3HAK KIACCH(PUKAIIMK, OCHOBAHUS /i1 000OIIECHHUS U CPAaBHEHUS;

— BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUNS B pacCMaTpUBaeMbIX (akTax, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIIMXCS K (PU3NYECKUM SIBJICHUSIM;

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPHU U3YUCHUN (I)I/ISI/IquKI/IX SIBIICHUI 1 IIpOLECCOB;
ACIaTh BBIBOABI C UCIIOJIB30BAHUEM ACAYKTUBHBIX U HHAYKTUBHBIX YMOSaKHIOquHﬁ, BBIJIBUT'aTh
THUITIOTE3bI O B3AMMOCBA3IX (I)I/IBI/ILIGCKI/IX BCJINYUH,

— CaMOCTOSTEIHLHO BRIOMPATh CIIOCO0 pemieHus yaeOHol pu3ndeckoii 3a1auu (CpaBHEHNE HECKOJIBKHUX
BapHaHTOB PEIICHHs, BEIOOP HanOo0JIee OIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICIICHHBIX
KpUTEPHUEB).

Ba3zoevie uccneooeamenvckue oeiicmeus:
— HCTOJIL30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMSI,

— IIPOBOAUTD IO CAMOCTOATCIIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bHSquCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBbIIIOE HCCICIOBAaHUC (1)I/I?>I/ILIGCKOFO SIBJICHUS,

— OIICHHMBATb Ha IPUMCHUMOCTb H JOCTOBCPHOCTD I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOI€ UCCIICAOBAHUA
WA OKCIICPUMCHTA,

— CaMOCTOATCJIIbBHO (bOpMy.]'II/IPOBaTB 0606H_[6HI/I$I " BBIBOJBI IO pE3yjibTaTaM HpOBe,Z[éHHOl"O
Ha6J'IIOI[eHI/I$[, OIIbITa, UCCIICAOBAHUA,

— IMPOTrHO3UPOBATH BO3MOKHOC JaIbHEHIIIee pa3BUTHUC (1)H3H‘{CCKI/IX mponueccCoOB, a TaAKKC BbIJIBUT'aTh
MMPpEAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

— TPUMEHSTH PA3JIMYHbIE METOIbl, HHCTPYMEHTHI M 3alIpOChl IPU OUCKE M 0TOOpe MH(OopMaIK WK
JAHHBIX C YYETOM IPEIIOKEHHON yueOHOH (pU3NUecKoil 3a1auu;

— aHaJIM3UupoOBaTb, CUCTCMATU3UPOBATH U UHTCPIPCTUPOBATH I/IH(I)OpMaI_II/IIO PAa3JIMYHBIX BUIOB U (I)OpM
NMpCACTaBJICHUA,

— CaMOCTOSTENIbHO BEIOMPATh ONTUMAIbHYIO (OPMY MpeACTaBIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh
pelaeMble 331a41 HECJIOKHBIMU CXEeMaMH, IarpaMMaMu, MHOU rpadMKoi U MX KOMOWHAIUSIMU.



YHHBepca.]'ILHbIe KOMMYHHUKATUBHBIC JelcTBUA

Obwenue:

— B X0JIe 00CY)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIA00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIPOCHI IO CYIIECTBY 00CYX/TaeMO TEMbI U BBICKAa3bIBATh UJICH, HAIICJICHHBIC HA pEIICHUE 3a7aud U
noiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTAaBJIATH CBOH CYKACHUA C CYXKACHUAMU JPYIrUX YYaCTHUKOB JUaJiora, O6Hap}I)KI/IBaTI)
pa3IM4Mre U CXOACTBO MO3ULIN;

— BbIPpAXaThb CBOIO TOUKY 3PpCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAaX;

— TYOJIMYHO MPECTABIAT PE3yIbTAThI BHIIOJHEHHOTO (PU3NYECKOTO OTBITA (IKCIIEPUMEHTA,
HCCTIEIOBAHUSs, TIPOEKTA).

Coemecmuasn oeamenbHoCmb (COMPYOHUYECHE0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUIYaTbHON PabOThI MPU PEIICHUN
KOHKPETHOM (pu3nyeckoit mpoOiemsr;

— MPUHHUMATH OCIU COBMECTHOH ACATCIIBHOCTH, OPraHU30BbIBATH JIeI\/'ICTBI/IH no eé JOCTHIKCHHIO!

pacrmpenensaTh poJiH, 00CYKAaTh MPOIECCHl U Pe3yabTaThl COBMECTHOM pabOThI; 00001I1aTh MHEHUS
HECKOIBKHX JIFOJIEH;

— BBIIIOJIHATHh CBOIO 4aCTh pa6OTLI, JOCTHUTasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOEMY HAIIPABJIICHUIO U
KOOPAUHHUPYSA CBOU }IeﬁCTBHﬂ C APpYrUMH YICHAMHU KOMaHAbI;

— OIICHHMBATh KAYECTBO CBOETO BKJIaJa B OOIINN MTPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YYACTHUKAMH B3aMMOJICHCTBHS.

YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUA

Camoopzanmauuﬂ:

— BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYaIIUSIX, TPEOYIOMIMX IS pelieHUs PU3NISCKUX
3HAHHWI;

— OPUEHTUPOBATHCS B PA3JIMYHBIX MMOJX0AaX MPUHATHUS PEeLICHUHN (MHAUBUAYAIbHOE, IPUHATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIIOif);

— CaMOCTOSITEJILHO COCTABJIATh aITOPUTM pelieHus] GU3NYECKOM 3a/1a4Ml WU TIaHa UCCIIEAOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeiaracMbie
BAapUAHTHI PEIICHUM;

— Jenath BIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
Camoxonmpons (pegpnekcus):
— JIaBaTh a/ICKBaTHYIO OIIEHKY CUTYAIlUH U MpeJiarath IiaH e€ n3MEHEHUS;

— OOBSICHATH NPUYMHBI JOCTHKEHHS (HEIOCTUIKEHHUS) pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBLI B ACATCIBHOCTD (B TOM YHMCJIC B XO/JI BBIIIOJTHCHU (I)I/ISI/I‘{CCKOFO HUCCICIO0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTOHTCHLCTB, HU3MCHUBHINXCA CHTyaHHﬁ, YCTaAHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX prI[HOCTCﬁ;

— OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmeieKkm:



— CTaBUTh ce0sl HA MECTO JIPYroro 4eloBeKa B XOJ€ CIIOpa MU JIUC KYCCHUH Ha Hay4IHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYroOro.

Ilpunamue ceéa u opyzux:

— TpU3HABaTh CBOE MPABO HA OIIUOKY MPH pelIeHNH (PU3NUYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh cHOPMHUPOBAHHOCTh Y 0OYJarOIINXCS
YMCHHMN:

— WCIIOJIb30BaTh MOHATHS: (PU3NIECKUE ¥ XUMHUYECKHE SBJICHUS; HAOMIOIeHE, SKCTIEPUMEHT, MOJIETIb,
THIIOTE3a; SAMHULBI (PU3NIECKUX BEITMYMH; aTOM, MOJIEKYJIa, arperaTHbIE COCTOSTHHS BEIIECTBA
(TBEpHOE, XKUAKOE, Ta3000pa3HOE); MEXaHMYECKOE JIBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPUSI, paBHOAECUCTBYIOIIAs cuJl, nedopmanus (yopyras, miacTuyeckas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IbL;

— paznuuath ABiaeHUus (AU Qy3usi; TEMI0BOE ABMKEHHUE YaCTHUIl BEIIECTBA; pABHOMEPHOE JIBIKEHUE;
HEPAaBHOMEPHOE JIBWJKCHHE; MHEPIIMS; B3aUMO/JICHCTBHE TEJT; pAaBHOBECHE TBEPBIX TEJI C 3aKPEIVIEHHOU
OCbI0 BpallleHHs; Tiepeiada AaBJIeHusl TBEPAbIMU TEIaMHU, KUAKOCTIMHU U razaMH; aTtMochepHoe
JaBJICHUE; TUIaBaHME TEJ; MPEBPALICHUS MEXaHUYECKON SHEpruu) Mo OMHCAHMIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

— pacro3HaBaTh MPOSBIECHHE W3YYEHHBIX (U3NYECKUX SIBJICHUH B OKPYXKAIOLIEM MUpPE, B TOM YHCIIE
(buznueckue SBICHUS B IPUPOJIE: MPUMEPDI ABHKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOM U HEXXUBOU
MIpUPO/Ie; ACUCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSIHNE aTMOC(EPHOTO NaBiICHUs Ha )KUBOU
OpraHu3M; IUIaBaHUE PbIO; phIYary B TEJ€ YEJIOBEKa; IPHU 3TOM MEPEBOIUThH MIPAKTUUYECKYIO 33/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHbIEC CBOMCTBA/TIPU3HAKY (PU3UUECKUX SIBJICHMUIA,

— ONMCHIBATh U3yYEHHBIE CBOMCTBA Tell M (U3NYECKHE SIBICHUS, UCTIOIB3YS (U3UUYECKUE BEITMUNHBI
(Macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSKECTH, BEC Tela, CUJIa TPeHHUs, AaBiieHue (TBEPIOTo Teja, XKHUAKOCTH, ra3a), BHITAIKUBAIOLIAs CHUIIa,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3()(PUIIMEHT MOJIE3HOr0 NeHCTBUS
MEXaHHU3MOB, KHHETUYECKasl U TIOTEHI[MATbHAsI SHEPTHs); TPU ONMMCAHUU TPABUIBLHO TPAKTOBATh (hU3H-
YECKHUIl CMBICI HCTIOIBb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U eAMHUIIBI GU3NUYECKUX BETUYNH, HAXOIUTh
(bopMyIibl, CBS3BIBAIONINE TAaHHYIO (DU3HYECKYIO BETUUYUHY C IPYTUMH BEIMYMHAMHU, CTPOUTH IPaPUKu
W3YYEHHBIX 3aBUCUMOCTEN (U3NYECKIX BEIHYHH;

— XapakTepHu30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SBJIECHUS U MPOLECCHI, UCIOb3Ys MIPAaBUIa CIO0KEHUS
cui (B/10JIb OJTHOM MpsiMOi), 3aKkoH I'yka, 3akoH [lackains, 3akoH Apxume/ia, MPaBUJIO paBHOBECHUS
pblyara (6s10Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH; IPH STOM
J1aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMChIBATh €0 MaTeMaTHYECKOe BbIPAXKEHHUE;

— OOBICHATH PU3MUECKUE SBICHMS, NMPOLECCHl U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE
CUTYyaluil IPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHeHue U3 1—2 JTOTUYECKUX 1IaroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBIICHU,
(U3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

— pcuiaTtb paC‘{éTHLIC 3aga4u B 1—2 I[CﬁCTBPIH, HCITOJIb3Yyd 3aKOHBI U (I)OpMy.HBI, CBA3bIBAOIINEC
(I)I/IBI/I‘ICCKI/IG BCJIMYMHBI: HA OCHOBC aHaJIu3a yYCJIOBHA 3a4a4u 3alIUCbIBATh KPATKOC YCJIOBUC, IO -



CTaBIATh (PU3UUECKUE BETUUMHBI B (DOPMYIIBI M IPOBOAUTH PACUETHI, HAXOJUTH CIIPABOYHBIC IaHHBIEC,
HEOO0XOAMMBIE JJIS PEIICHHUs 33/1a4, OLICHUBATh PEATMCTUYHOCTD MOJTYYeHHOH (PU3NYeCcKON BEIMUHUHBL,

— pacClio3HaBaTb Hp06JIeMBI, KOTOPBIC MOKHO PCHIUTD IIPU IIOMOIITHN (1)I/I3I/I‘ICCKI/IX MECTOJOB, B OIIMCAaHUU
HCCIICA0BAaHMs BBIACIIATD IMTPOBEPACMOC IMPCAITIOTIOKCHUC (I‘I/IHOTGSY), Pa3iiniaTbh U UHTCPIPECTUPOBATH
HOJIy‘ICHHbIﬁ pe3yJIbTaT, HAXOAUTH OIIHMOKH B XOJC OIIbITa, ACJIaTh BBIBOALI 11O €0 PE3yJibTaTaM,

— TPOBOJMTH OIBITHI IO HAOIIOJACHUIO (GU3NIECKUX SBICHUH WM (PU3NIECKUX CBOHCTB TEI:
(bopMymHpOBaTh IPOBEPSIEMBIC TIPEATIOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000pya0Ba-
HUS, 3aIACBIBATH XOJI OIBITA 1 (POPMYIHPOBATH BHIBOIBI;

— BBIIIOJHATH MIPAMBIC U3MCPCHUA PaCCTOAHNA, BDEMCHH, MACCHI TECJIA, 06”béMa, CHJIBI 1 TEMIICPATYPhL
C MCIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB; 3aMKUCHIBATh MOKA3aHUs IPUOOPOB € YUETOM
3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

— TMPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UUECKOM BEJIMUYUHBI OT JIPYTOM C
HCI0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IMYTH PaBHOMEPHO JBHKYILIETOCs Tejla OT BPEMEHU
JBUKEHMSI T€Ja; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKU MOBEPXHOCTEN Tell U
HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIOIIAIA COIIPUKOCHOBEHUS TEIN; CHIIbI YIPYTOCTH OT YJJIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CHJIbI OT 00BbEMA MOrpyKEHHOM YacTH Tela U OT TUIOTHOCTH JKUJKOCTH, €€
HE3aBHCHMOCTH OT IUNIOTHOCTH TeJla, OT IIIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJIO; YCIOBHM IIaBaHUs Te,
yCIIOBUI paBHOBeCH pblyara 1 0J0KOB); y4aCTBOBATh B INIAHUPOBAHUHU YUEOHOTO UCCIIEOBAHUS, COON
paTh YCTAaHOBKY U BBINIOJHATH U3MEPEHUS, CIIeys MPEATI0KEHHOMY IUIaHy, PUKCHUPOBATH PE3yIbTAThI
MOJIy4EHHOH 3aBUCUMOCTU (PU3NYECKUX BEJTMUMH B BUJIE NTPEJUIOKEHHBIX TaOIUI] U TpaMKOB, JeIaTh
BBIBOJIBI 110 PE3YJIBTATaM HCCIIECOBaHUS;

— MPOBOAUTH KOCBEHHBIE U3MepeHUsl GPU3NUYECKUX BEIUUUH (IUIOTHOCTD BELIECTBA KUJIKOCTH U
TBEPAOTO TeNa; Cuila TPEHUS CKOJIbKEHHUS; 1aBJICHHE BO3/lyXa; BBITAJKMUBAIOIIAs CUla, AEHCTBYIONIAs Ha
MOTPYKEHHOE B KUAKOCTh TEJI0; KOIPPUIMEHT MOJIE3HOTO EHCTBHUS MPOCTHIX MEXAHU3MOB), CIEIyS
MpeII0>KEHHOM UHCTPYKIUU: TIPU BBIIOJTHEHUH U3MEPEHUI COOMpPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAU€HHUE UCKOMOMN BEJIMYHHBI;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTU Ipu padoTe ¢ 1ab0opaTopHbIM 000pyI0BAaHUEM;

— YKa3bIBaTh MIPUHITUIIBI ICHCTBHS MPUOOPOB U TEXHHYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phlyar, MOIBUKHBIA U HETOABM)KHBIN 010K, Ha-
KJIOHHA IJIOCKOCTD;

— XApaKTCPHU30BaATb IIPHUHIUIIbBL HeﬁCTBHH HN3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C 0H0p0171
Ha UX OIMKMCaHUsA (B TOM 4HUCJIIC: ITIOAIIMITHUKH, yCTpOﬁCTBO BOJOIIpOBOAA, FHﬂpaBHquCKHfI IIpecc,
MAaHOMETP, BBICOTOMCP, HOpHIHCBOﬁ HacocC, aPGOMeTp), HCIIOJIb3YA 3HAHUA O CBOMCTBaX (1)I/I3I/I‘ICCKI/IX
SIBJICHUH U HCO6XOI[I/IMLIG (I)I/IBI/ILICCKI/IC 3aKOHBI U 3aKOHOMEPHOCTH;

— MPHUBOJUTH MPUMEPHI / HAXOAUTh UHHOPMAITUIO O IPUMEPAX MPAKTUIECKOTO HCTIOIb30BAHUS
(bu3MuecKUX 3HAHUH B MOBCEHEBHON KU3HU I 0OecreueHrs 0€30MacHOCTH MPU OOpaIleHIH C
npubopaMu U TEXHUYECKHUMH YCTPOICTBAMU, COXPaHEHHUsI 3A0POBBS M COOIOICHUSI HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpefie;

— OCYILICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTCpHeT B COOTBCTCTBHUHU C 3aJaH HbIM
IOHUCKOBBIM 3aITPpOCOM, Ha OCHOBC UMCIOIIUXCH 3HAHUM U HYTCM CpaBHCHHUA Pa3JIMYHbIX HCTOYHUKOB
BBIICIIATD I/IH(I)OpMaI_II/IIO, KOTOpAas sABJIACTCA HpOTPIBOpC‘IPIBOfI WA MOXET OBITh HCHOCTOBepHOﬁ;

— HCIOJIB30BaTh IIPH BBINIOJIHCHUN y‘-Ie6HBIX 3aJlaHui HAayYHO-TIOMMYJIAPHYIO JTUTCPATYPY (I)I/I3I/I‘ICCKOI‘O



COJIep’KaHus, CIIPaBOYHbIE MaTEpUaIbl, peCypchl c€TH MIHTEpHET; BiIafieTh MpUEMaMH KOH-
CIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYI'YIO;

— CO31aBaThb CcOOCTBEHHEIE KpaTKUC IMMMCbMCHHBIC U YCTHBIC COO6H_ICHI/I$I Ha OCHOBE 2—3 UCTOYHHKOB
uHpopManuu GU3NIECKOTO COACPIKAHUS, B TOM YHCIIE MyOJUYHO /IeNaTh KpaTKue COOOIIeHHUs O
pe3yibTaTax MMPOCKTOB UIIN y’-Ie6HbIX I/ICCJIGI[OBaHI/If/’I; IIpH 5TOM I'PaMOTHO HUCIIOJIL30BATb H3y‘-IeHHbII>i
MOHATUIHBIN anmapat Kypca (PU3HUKH, COMTPOBOKIATH BHICTYIICHHUE ITPE3CHTAIUCH;

— TpU BHITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIIEAOBAHUIN pacrpeessiTh 00s13aHHOCTH B TPYIINE B
COOTBETCTBHUU C MMOCTABJICHHBIMU 33/1a4aMH, CIEAUTH 3 BHINIOJIHEHUEM ILJIaHA ICWCTBUM, aJICKBATHO
OIICHUBATh COOCTBEHHBIN BKJIA]l B ACATEIHLHOCTh TPYIIIEI; BRICTPAUBATh KOMMYHHUKATHBHOE
B3aMMO/ICVCTBHE, YUUTHIBAsI MHCHUE OKPYKAKOLIUX.

8 KJIACC

[IpeameTHBIC pe3ynbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTh y 00yUaIOITUXCS
YMCHHM:

— HCIOJIb30BaTh MOHATHS: Macca U pa3Mepsl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYIL,
arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAIIINYECKHE U aMOp(HbIe TeJa, HaChIIEHHBIH U HEHACHI-
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIEPATYPa, BHYTPEHHSSI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AIEKTPUUECKUH 3apsil, IEKTPUUECKOE I0JI€, IPOBOJIHUKYU U JUDJIEKTPUKH, 110 CTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE ITOJIE;

— pa3nuyaTh sIBJICHUS (TEIUIOBOE paclIupeHue/cKaTre, Terionepeaada, TeIioBoe paBHOBECHE,
CMauyuBaHKe, KaMUSIPHBIC SIBICHUS, HCTIApEHHE, KOHICHC AL, IIIABJICHHE, KPUCTAJUTH3AINs
(oTBepneBaHmE), KUIIEHUE, TEIUIONEpenadya (TETIONPOBOHOCTh, KOHBEKIIHS, H3ITYICHHE); SJICKTPU3AITUS
TeJ, B3aUMOJICHCTBHE 3apsI0B, ACHCTBUS JICKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aUMOICHCTBHE
MarHMWTOB, ACHCTBUE MArHUTHOTO IIOJIS HA MPOBOJAHUK C TOKOM, JIEKTPOMArHUTHAsI MHAYKIIHS ) TIO OTIH-
CaHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB, JIEMOHCTPHPYIOUINX JTaHHOE (PU3NIECKOE
SIBIICHHC;

— pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKPYXKAIOLIEM MUPE, B TOM YHCIIE
¢buznueckue SBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSHKEHHE U KallMJUIIPHbBIE SIBJICHUS B IPUPOJE,
KpUCTAILJIBI B IpUpoae, u3nyuenue CoiHIla, 3aMep3anue BOJ0EMOB, MOPCKUE OpH3bl, 00pa3oBaHHe
pOCBI, TYMaHa, UHesl, CHera; JIEKTPHUUECKUE SBIEHUS B aTMOc(hepe, FIEKTPUIECTBO KUBBIX OPraHU3MOB;
MarHuTHOE MoJje 3eMi, Apeid Moo coB, pOJib MATHUTHOTO TOJIS A7 KU3HU Ha 3emMIie, MOJISIPHOE CHU-
SIHUE; TIPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7]auy B YUeOHYI0, BBIJICNIATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PU3NUECKUX SBIICHUN;

— OIUCBIBATh U3Y4YEHHbIE CBOWCTBA TE U (U3NYECKUE SIBICHUS, UCII0JIb3Ysl (PU3HUECKUE BETUUNHBI
(TemmepaTypa, BHyTPEHHSS SHEPrusl, KOJMYECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTh BELIECTBA,
yJelbHas TEeMyoTa IJIaBJIeHUs, yIelIbHas TeIIoTa napooOpa3oBaHus, yaelbHas TeIIoTa CrOpaHus
TOIIMBA, KO3()(PUIIMEHT MMOJIe3HOTO JeWCTBUS TEIUIOBOM MAIlIMHBI, OTHOCHUTENIbHAS BIAXKHOCTH BO3/yXa,
AIEKTPUYECKUM 3apsl, CUJIa TOKA, dJIEKTPUUECKOE HANIPSKEHHUE, CONPOTUBIIEHUE MIPOBOIHUKA, YAEIBHOE
COIIPOTHUBJIEHUE BELIECTBA, pa00Ta U MOIIHOCTb AJIEKTPUYECKOTO TOKA); IIPU OIUCAHUH MPABUIILHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIOIb3YEMBIX BETUUNH, 0003HAUEHUS U €AMHUIBI (PU3UIECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOIIUE TAHHYIO (PM3UUECKYIO BETUUMHY C IPYTHMHU BEITMYMHAMU,
CTPOMTH TpapUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYHH;

— XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3NUECKUE SBICHUS U MIPOLECCHI, UCIOJIb3Yysl OCHOBHbBIE
IIOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEILIECTBA, IPUHIUII CYIIEPIIO3ULIMHU 10JIEH



(Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUS 3apsiia, 3akoH OMa IS yyacTKa 1ernu, 3aKkoH JKoyss -
JleHia, 3aKOH COXpaHEHUsI SHEPTUH; TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aIMCHIBATH
€ro MaTeMaTU4eCKOe BhIPaKCHUE;

— OOBSCHATH (PU3UUECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallUui IPAKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa: BBISBIATH IPUIMHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH 00BsC-HEHUE U3 1 -
2 NOTHUYECKUX MIaroB ¢ OMOpoi Ha 1 - 2 M3ydeHHBIX CBOMCTBA (PM3UUECKUX SBICHHUN, (PHU3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peraTh pacu€THbIC 3a7a4u B 2 - 3 NEHCTBUSI, UCTIOJIB3Ysl 3aKOHBI U
(dbopmyIbl, cBsI3pIBatONINE (PU3NYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7a4ll 3aIHChIBATh
KpaTKO€ YCIIOBUE, BBISIBJIATH HEJOCTATOK JAHHBIX JJISl PELIEHUS 3a7a4u, BBIOUPATh 3aKOHBI U (POPMYJIbL,
HEOO0XOAMMBIE IS €€ PELICHHSI, TIPOBOUTH PACUYETHI M CPABHUBATH MOJyICHHOE 3HAUCHHE (PU3UUIECKOM
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

— pacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PEHIUTDH IIPU IMMOMOIITHN (1)I/ISI/IT-ICCKI/IX MCTOI0B; UCIIOJIb3Yyd
OIMHMCAaHUC UCCIICAOBAHMs, BEIACIIATE ITPOBEPACMOC MPEAITOJIOKCHNUE, OLICHNUBATD ITPABUJIBHOCTL IIOPAAKA
IMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBOIbI;

— MPOBOAMTH OMBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBIEHUN UM (PU3UYECKUX CBONCTB Tell
(KanmuJUIsIpHBIC SBJICHHS, 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa, TeMIiepaTypbl; CKOPOCTH PO -
1ecca OCThIBAaHUS/HarpeBaHUS MPU U3TYYEHUHN OT IBETA U3ITyYAIOIICH/TTOTIONIAOIICH ITOBEPXHOCTH;
CKOPOCTH UCITApCHUA BOABI OT TEMIICPATYPHI ) KUAKOCTHU M IIJIOIIaan eé MOBEPXHOCTH, DJICKTPU3ALHA TEJT
n B3aI/IMOﬂeI\/’ICTBI/Ie SJICKTPUYCCKHX 3apsAa0B, BSaI/IMO)IefICTBHe MMOCTOAHHBIX MAarHuTOB, BU3yaIU3alusd
MAarHUTHBIX HOJIEW ITOCTOSHHBIX MAarHuToOB, )IGI7ICTBI/I5[ MarduMTHOTO IIOJISA Ha MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUraTelIs MOCTOSIHHOTO TOKa): GOpMYIUpPOBAThH
MIpOBepsieMbI€ MPEANOI0KEHHsI, COOUPaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pYI0BaHMsI; OMUCHIBATD
XOJ1 OTIbITa U (POPMYIUPOBATH BHIBObI;

— BBIIOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTEIILHOM BIIaXXHOCTH BO3/1yXa, CUIIbI TOKA,
HaMpPsDKEHUS ¢ UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUYECKUX BEIMYHH; CPABHUBATH
pe3yNbTaThl U3MEPEHUN ¢ yU€TOM 3aJJaHHON a0COIIOTHOM MOTPEITHOCTH;

— IPOBOJUTH UCCICAOBAHNE 3aBUCUMOCTHU O,Z[HOI71 (bH3H“I€CKOfI BCJIMYMHBI OT ,Z[perﬁ C
HCITIOJIb30BAHUEM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIMPOTHUBJICHUS IIPOBOJHHKA OT €0 JJINWHEI,
ImIomaau MmornepeyHoro CCUCHUA 1 yaACIbHOT'O COIIPOTHUBICHUA BEIICCTBA ITPOBOJHKKA, CHUJIBI TOKA,
HAYHIETO YCpe3 NPOBOAHHUK, OT HAIIPSKCHUA HAa IPOBOJAHHUKE; UCCIICAOBAHNEC ITIOCICAOBATCIIBHOI'O U I1a-
PaAICIBbHOIO COCI[I/IHCHI/Iﬁ HpOBO,I[HI/IKOB)Z IJIaHUPOBAThb UCCIICIOBAHHC, CO6I/IpaTL YCTaHOBKY U
BBIIIOJIHATE U3MCPCHUS, CIICAYA NTPCATIOKCHHOMY IJIaHY, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ
3aBUCHMMOCTH B BUJC Ta6J'II/II_I n I‘pa(1)I/IKOB, ACJIaTh BBIBOBI IO PE3YyJIbTaTaM UCCICAOBAHUAA,

— MPOBOANUTH KOCBCHHLIC U3MCPCHUA (I)I/BI/ILIGCKI/IX BCJIINMYHUH (yI[eJIBHaH TEIIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUEC ITPOBOJIHUKA, pa60Ta " MOIITHOCTB 3JICKTPHUYICCKOT'O TOKa)I IJIaHUPOBATH UBMCPCHU,
CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS npezmoxceHHoﬁ HWHCTPYKIHUH, U BBIYUCIIATH
3HAYCHUEC BCIINYNHDI,

— co00aTh MpaBUiIa TEXHUKU 0€3011aCHOCTH NP paboTe ¢ 1abopaTOpHBIM 000pyJOBAHUEM;

— XapaKTCpU30BaTb NPUHIHUIILI JenCcTBUA N3YYCHHBIX HpI/I60p0B U TCXHUYCCKUX YCTpOﬁCTB C OHOpOI71
Ha UX OIIMCaHHA (B TOM YHUCJIC: CUCTCMA OTOIIJICHUA JOMOB, THTPOMETDP, ITapOBas Typ61/IHa, aMIIepMETp,
BOJIbTMCTD, CUETUYHK BHCKTqueCKOﬁ SHEPIrru, SJICKTPOOCBCTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbIC
3JICKTpOHpH60pBI (HpI/IMepBI), QJICKTPUYCCKUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, SJICKTPOABUTATCIIb
IIOCTOAHHOI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBJICHUH U HCOGXOI[I/IMBIC
(I)I/ISI/I‘ICCKI/Ie 3aKOHOMCPHOCTH;,



— Pacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA M U3MEPUTENbHBIE TPHOOPHI IO CXeMaM H
CXEMAaTU4HbIM PUCYHKaM (3KMJIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUrATENb
BHYTPEHHETO CrOPaHHUsl, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMbI NIEKTPUUECKUX LIENEH ¢
MOCIIEIOBATEIbHBIM U MAPAJICIIbHBIM COSAMHEHUEM AJIEMEHTOB, pa3jinyast yCIOBHbIE 0003HAUCHUS
JJIEMEHTOB JIEKTPUUYECKUX LEIEH;

— TPUBOJUTH MPUMEPHI/HAXOIUTh HH(OPMAIIHIO O IPUMEPaX MPaKTHYECKOTO UCTIONB30BaHUS
(bu3HYECKUX 3HAHWI B MIOBCEHEBHOW KHU3HU JIJIsl 0OeCTIeUeHUs1 OE30IMaCHOCTH TP 0OpaIeHuH ¢ Iprubo -
paMu M TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHCHHS 3JI0POBbS U COOFOICHUS HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPELIE;

— OCYILIECTBISATh IMOUCK HHPOpMAIMK (U3NYECKOTO COJEpKaHUs B ceTH VIHTepHeT, Ha OCHOBE
MMEIOLIUXCS 3HAHUM U TIyTEM CpaBHEHUS JOTIOJIHUTENbHBIX HCTOUHUKOB BBIAEIATH HHPOPMAIIHIO,
KOTOpas SIBJISETCS MPOTUBOPEUNBOI HIIM MOYKET ObITh HEJIOCTOBEPHOM;

— HCII0JIb30BATh IIPU BHITIOJHEHUH YUEOHBIX 33/laHUN HayYHO-TIONMYJSPHYIO JUTEPaTypy (PrU3MuecKoro
COJIepKaHus, CIIPaBOYHBIE MaTepHUalbl, pecypchl ceTu HTepHeT; BIaaeTh IpuEMamMu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHus MHPOPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYT'YIO;

— cO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KpaTKUE YCTHBIE cOOOIIeHus, 0000111ast nH(QOPMAaLINIO U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEPKaHUS, B TOM YHCIe MyOIMYHO MPEACTABISTh PE3YIbTaTh
MIPOEKTHOM WJIM HCCIEA0BATEIbCKON JEsITeNbHOCTH; IPU 3TOM IPAMOTHO HMCIIOJIb30BaTh U3Y4YE€HHBII
MOHATHIHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYINIEHUE TIPE3EHTAIINEH;

— TIPH BBITIOJIHEHUH Y4€OHBIX IPOEKTOB U HCCIeI0BaHU (PU3NUYECKUX MPOIIECCOB paclpeAesiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMHU, CJIEIUTh 3a BHIIIOJHEHUEM ILJIaHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBATHO OLICHUBATh COOCTBEHHBIN BKJIA] B ACATEILHOCTD I'PYIIIIbI;
BBICTPaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, MTPOSBIISSA TOTOBHOCTh pa3peiiaTh KOHQIUKTHI.

9 KJIACC

[IpenmeTHbie pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS
YMEHHII:

— HCIIOJIB30BaTh MOHATHA: CUCTEMA OTC‘léTa, MaTt€puajibHas TO4YKa, TPaCKTOpHA, OTHOCUTCIBHOCTD
MCXaHUYCCKOI'O JBUXXCHUA, z[e(I)opMaum{ (yr[pyra;l, HJ'IaCTI/I‘leCKaH), TPCHUC, HCHTPOCTPEMHUTCIILHOC
YCKOPEHUC, HEBECOMOCTD U NICPCTPY3KU,; LHECHTP TAKCCTHU, a0COJIFOTHO TBépI[O@ TCJIO, HCHTP TAKECTHU
TBépI[OFO TCJla, pPaBHOBCCHEC; MCXAaHUYCCKHC KoJIeOaHHs U BOJIHBI, 3BYK, I/IH(i)pa?»By'K U YIIbTPA3BYK;
QJICKTPOMArHUTHBIC BOJIHBI, IKaJIa 3JICKTPOMAIrHUTHBIX BOJIH, CBCT, 6J'II/130py1(OCTB " JaJIbHO30PKOCTD,
CIICKTPbI UCITYCKAHUS U MMOTTIOICHUS am:tba, Oera u raMMa-us3IydCHus, U30TOIIbI, SAACPHAA DHCPICTHKA,

— pa3jan4aTh ABJICHHUA (paBHOMepHOC U HCPABHOMCPHOC HpHMOHHHeﬁHOG JABHIKCHHC,
PaBHOYCKOPEHHOC HpHMOJ’IHHGﬁHOG JABHXXCHHC, CBO6OI[HOC MmaacHue TCJ, paBHOMEPHOC ABHUKCHUC T10
OKPY’XHOCTH, B3aHMOJCHCTBHE TCJI, pPCAKTHUBHOC IBUKCHUC, KoJie0aTenbHOe JABMOKCHHUC (3aTyxa}0mHe u
BbBIHYXXJICHHBIC KOJ'IC63.HI/I}I), PE30HAaHC, BOJIHOBOC IBUKCHUC, OTPAKCHHUEC 3BYKaA, HpﬂMOHHHeﬁHOC
PacnpoCTpaHCHUEC, OTPAKCHUC U IIPCIIOMJICHUEC CBETA, IIOJIHOC BHYTPCHHEC OTPAKCHUEC CBCTA,
Pa3JI0KCHUC Oenoro ceera B CIICKTP U CIIOKCHUC CIICKTPAJIbHBIX IBCTOB, AUCIICPCUA CBCTA,
C€CTCCTBCHHAs PAaANOAKTUBHOCTH, BOSBHUKHOBCHHC JINHENYaToro CIICKTpa HBHyIICHI/Iﬂ) 1O OIMMCAHUIO UX
XapaKTCPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘{CCKOC SIBJICHHUC,

— paclio3HaBaTh MPOABJICHUC U3YUYCHHBIX (pI/I3H‘{eCKI/IX SIBIICHUI B OKpYyKaromemM MUpe (B TOM YHCJIC
(I)I/IBI/I‘ICCKI/IG SABJICHUSA B ITPUPOAC: MPUITUBEI U OTJIMBLI, ABUKCHUC IIJIAHCT ConHeuHOH CUCTCMBI,



PEaKTUBHOE JIBM>KCHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB )KMBOTHBIMHU, 3€MIIETPSICEHHUE,
celicMUYecKre BOJIHBI, IlyHaAMH, 3XO0, I[BETA TeJl, ONTUYECKHE SBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JEeWCTBUE BUAUMOTO, YIbTPa(hroIeTOBOrO M PEHTTEHOBCKOTO U3Iy4eHUN; €CTECTBEHHBIH
panmoaKTUBHBIA (POH, KOCMHYECKHE JTy4H, PaANOAKTUBHOE H3ITyYeHHE IPUPOIHBIX MUHEPAJIOB;
JeMCTBUE PaMOAKTUBHBIX U3JTyYEHUM Ha OpraHU3M 4€JIOBEKa), IPU 3TOM IEPEBOAUTD IPAKTUUECKYIO
3aauy B yu4eOHYI0, BBIACTATH CyIIECTBEHHbIE CBOMCTBA/PU3HAKY (PHU3UUECKUX SBIICHUI;

— OIMCHIBATh U3yYECHHBIC CBOWCTBA TEJ U (PU3NIECKHUE SIBICHUS, UCTIONB3Ys (PU3HUECKIE BETHINHBI
(cpenHsist 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHHE, IEPEMEILIECHHUE,
IIyTh, YTJI0Basi CKOPOCTb, CUJIAa TPEHHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOAHOTO
MAJIeHUs, BEC TEJa, UMITYJIbC TeJa, UMITYJIbC CUJIbl, MEXaHUYECKasi pad0Ta U MOLIHOCTb, IOTEHIUAJIbHAS
SHEPTHs TeJa, HOJHATOrO HaJl TOBEPXHOCTHIO 3€MIIM, IOTEHIMAIIbHASL SHEPTHS CKATOU IIPYKUHBI,
KMHETHUYECKasi JHEPIHsl, [0JIHAs MeXaHW4YecKasi SHEepIus, Iepro/] U yacToTa KoJieOaHui, IJIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BbICOTAa TOHA, CKOPOCTh CBETA, [T0OKA3aTeN b MPEIOMIICHHSI CPE/Ibl); IPU ONUCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMYUH, 0003HAYEHUS U €IMHUIIBI
(u3NYECKUX BETMYHNH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOILINE JAHHYIO (PU3NUECKYIO BEIUUNUHY C JPYTUMHU
BEJTMYMHAMHU, CTPOUTH IPaPUKN N3yYECHHBIX 3aBUCUMOCTEN (DPU3MUECKUX BEIUYUH;

— XapakTepu30BaTh CBOMCTBA Tell, (PU3UYECKUE SBJICHUS U MPOIIECCHI, UCIIOIB3Ys 3aKOH COXPaHECHUSI
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHITUTI CYMEPIIO3UIINH CHJI, TPUHIIUIT OTHOCUTEIBHOCTH
lanunes, 3akonsl HproTOHA, 3aKOH COXpaHEHUST UMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPEIIOMIICHUS CBETA,
3aKOHBI COXPaHEHHMsI 3apsJ0BOTO M MACCOBOTO YMCEIN MPHU SIEPHBIX PEAKIUAX; TIPH 3TOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MaTeMaTHUYECKOE BhIPAKECHHE,

— 00BACHATH (U3NYECKUE TPOIECCH M CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYaIUil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATh IPUUUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH O0bsIC-
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OTIOPO Ha 2—3 U3YYCHHBIX CBOMCTBA (PM3NUYECKUX SIBJICHUH,
(bu3nyeCcKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— peliath pacyE€THbIC 337a4u (OMUpAIOIIMecs: Ha CUCTEMY U3 2— 3 ypaBHEHMUI), UCTIOJIb3YS 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (PU3NUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4l 3aIMChIBATh
KpaTKO€ YCIIOBUE, BBISBIISATh HEOCTAIOLIUE UM U30BITOUHbIE TaHHBIE, BEIOUPATh 3aKOHBI U (JOPMYIIBI,
HE0OXO0IUMBIE JUI PEIICHHUs, TPOBOJANUTh PACYETHI U OLIEHUBATH PEATUCTUYHOCTH NOJTy4YEHHOTO
3HaueHUs GPU3NYECKON BETUUHHBI;

— pacCIliO3HaBaTb HpO6J'ICMBI, KOTOPBIC MOXKHO PCHIUTD IIPpHU ITOMOIIN (bHSH‘ICCKI/IX MCTOHOB; NUCIIOJIb3Y:
OIIMCAHUC UCCIICAOBAHUS, BBIACIIATH ITPOBCPACMOC IIPCAIIOJIOKCHHUEC, OLICHUBATL IIPABUJILHOCTD IIOPAAKA
MMPOBCACHUA UCCIICAOBaHUs, ACJIaTh BbIBOAbI, HHTCPIIPECTUPOBATL PE3YJIbTAThI Ha6J'IIo,Z[eHPII>i H OIIBITOB,

— TPOBOJMTH OIBITHI 110 HAOMIOJCHUIO (PU3NYECKUX SBJICHUHN MM PU3HMUECKUX CBOWCTB Tel (M3ydeHHe
BTOpOTo 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUsl SPHEPTUH; 3aBUCUMOCTD Meprojia KojJeOaHHi
INPY)KUHHOTO MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MNPYKUHBI U HE3aBUCUMOCTb OT aMIUTUTY/IbI
MaJlbIX KoJIeOaHuH; MPSAMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pasJiokeHUe Oeoro cmeTa B
CIEKTp; M3Yy4YE€HHE CBOICTB M300pakeHHs B IUIOCKOM 3€pKalie M CBOMCTB M300paXkeHUs MpeaIMeTa B
coOuparolieit 1MH3e; HaOIr0IeHHe CIUIOIIHBIX M IMHEHYAThIX CIIEKTPOB U3IY4YEHHs): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOTO Ha0Opa 000PyIOBaHMSI; OIIMCHIBATH X0 OTBITA U €TO
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIBI;

— TPOBOJUTH IPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHU, OTIpeIeNisis CpeaHee 3HaueHUe
u3MepsieMoil BenruuHbl ((PoKycHOE paccTosiHUE COOMPAIOLIEH JTMH3bI); 000CHOBBIBATh BHIOOP criocoba
M3MEPEHUs/U3MEPUTEIBHOTO MPHO0pa;



— TPOBOJMTH UCCIEIOBAHUE 3aBUCHMOCTEH (H3MUECKUX BEIMYMH C HUCIOIB30BAHUEM MPSMBIX
M3MEpEHUH (3aBUCUMOCTD YT OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOM CKO -
pocTH; meproa KoueOaHui MaTeMaTHYECKOT0 MAsITHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yIJIa
OTpaXXEHMsI CBETA OT yIJla MMaJ€HUs U yrja NpeIoMIIEHMs OT yrila HajeHus): IUIaHUPOBaTh UCCIIEN0-
BaHUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTATHI MOTYYCHHON 3aBUCIMOCTH
(¢u3nYeCKUX BETMYUH B BHJIE TaONUI ¥ rPpauKOB, JETaTh BHIBOJIBI IO PE3YJIbTAaTaM MCCIIEI0BAHUS;

— TPOBOJMTH KOCBEHHBIC U3MEPEHUS (PH3NUECKUX BEINYHMH (CPETHSISI CKOPOCTh U YCKOPEHHE Tella IPU
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOIHOTO MAJCHHUS, )KECTKOCTD MPYKHHBI, KOAPPHUIIUEHT
TPEHUSI CKOJIBKEHHUS, MEXaHMuyeckas paboTa M MOILIHOCTb, YACTOTA U MEPUO] KoJeOaHun
MaTEeMaTHUYECKOI0 U MPYKUHHOTO MasiTHUKOB, OIITUYECKAsl CUJIa COOMparoLel JIMH3bI, paJOaKTUBHbIN
(oH): MIaHUPOBATh U3MEPEHHUST; COOMPATh SKCIIEPUMEHTAIILHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS,
cienys IpeaIoKEHHON MHCTPYKIUY; BBIYUCIIATh 3HAUYEHNE BEJIMYNHBI M aHAIM3UPOBATh MOJyYEHHBIE
pe3ynbTaThl ¢ YUETOM 3aJaHHOU MTOTPEITHOCTH U3MEPEHUH;

— coOmroAaTh npaBuia TEXHUKH 0€30MacHOCTU Ipu paboTe ¢ 1abopaTopHBIM 000pYI0BAaHUEM;

— pa3jan4aTb OCHOBHBIC IIPU3HAKHU N3YYCHHBIX (1)I/I3I/I'-IGCKI/IX Moneneﬁ: MaTrc€pHraJibHasd TOUKa,
a0COJIFOTHO TBép)IO@ TEII0, TOYCYHBIM UCTOYHUK CB€Ta, JIy4, TOHKasd JIMH3a, INIaHCTapHas MOACIIb aTOMa,
HYKJIOHHas MOJCJIb aTOMHOTO s/1pa,

— XapakTepHu30BaTh MPUHIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB C ONOPOi
Ha UX OIMHUCaHUusA (B TOM YHUCJIC: CIIMAOMETP, JAaTUUKU IMOJIOKCHHA, paCCTOAHUA U YCKOPCHUS, paKETa,
9X0JIOT, OYKH, IEPUCKOT, (poTOammapar, ONTHIECKUE CBETOBOIBI, CIIEKTPOCKOII, JO3UMETP, Kamepa
Buiibcona), ucnosib3ys 3HaHUS O CBOMCTBAX (DM3MUECKHUX SIBJICHUN M HEOOXOIUMbIC (PU3UIECKUE
3aKOHOMEPHOCTH;

— HCII0JIb30BATh CXEMbI M CXeMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUUECKUX YCTPOMCTB,
M3MEPUTENbHBIX TPUOOPOB M TEXHOJOTUYECKUX MTPOLIECCOB MPU PEHICHUH Y4eOHO-TPAKTUYECKUX 33/1a4;
ONTUYECKUE CXEMBI JUIs TOCTPOEHUS H300pakeHUH B IUIOCKOM 3€pKalie U COOMparolei JIMH3E;

— MPUBOJUTH MPUMEPBI/HAXOJUTh HH(POPMALIMIO O TIPUMEpPaxX MPAKTUYECKOTO UCIIOJIb30BAHUS
(bu3nyecKux 3HaAHUI B MOBCETHEBHOW XKHU3HU AJIsl o0ecrieueHus: 6e30MacHOCTH MPH 00paleH!H ¢ Tpubo-
paMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHMsS 3/10POBbS U COONIOIEHUS HOPM IKOJIOTUYECKOTO
MOBEICHUS B OKpYXaIOIIeH cpejie;

— OCYLICCTBJIATDH IIOHUCK I/IH(l)OpMaI_II/II/I (1)I/ISI/I‘IGCKOI"O COACPIKaHUA B CCTH I/IHTepHeT, CaMOCTOATCIIBHO
q)OpMyJ'II/Ip}IH ITOVICKOBBIN 3aIpoC, HAXOAUTb IIYTU OIIPEACICHUA JOCTOBCPHOCTU HOHy‘lGHHOfI
I/IH(I)OpMaI_II/II/I Ha OCHOBE MMEIONIMXCS 3HAHUM U JOIIOJIHUTEIbHBIX HCTOYHHKOB,

— HCIIOJIB30BAaTh IIpH BBIIIOJIHCHHUH y‘le6HBIX 3aJaHum HAayYHO-TIOMMYJISAPHYIO JIUTCPATYPY (1)I/I3I/I‘16CKOFO
COJACPpKaHUs, CIIPABOYHBIC MATCpHaJIbl, pECYPCHI CCTH I/IHTepHeT; BJIaJCTh HpI/IéMaMI/I
KOHCIICKTUPOBAHUA TCKCTA, npe06pa30BaHH${ I/IH(I)OpMaI_[I/H/I W3 OJJHOM 3HAKOBOM CHCTEMBI B APYI'yro;

— co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NUECKOTO CO/IEePKaHMS, yOJUUHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM
WJIM MCCIIEN0BATENBCKON JESATENBHOCTH; IIPH 3TOM I'PAMOTHO HCIIOJIB30BATh U3YUYEHHBIM MOHATUINHBIN
anmapar u3y4yaemoro pasjena (U3MKUA U COMPOBOXKIATh BBHICTYIICHHE MTPE3CHTAIeN ¢ yuéToM
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

HaunmenoBaHue pa3eioB 1 TeM NpOorpaMMbl

KoanvecTBO 4acon

BCEro KOHTPOJBbHBIC paﬁon,l

NpaKkTHYeCKHe PadoThl

DJeKTPOHHBIE (HHN(POBbIE) 00pa30BaTEIbHbIE PeCypPChI

Paznen 1. ®u3nka u e€ poJib B NO3HAHUU OKPY:KAIOLIET0 MHPa

1.1. | ®u3uka — Hayka o mpupoje 2 0 0
1.2. | ®u3nyeckue BeJUIMHDI 2 0 1
1.3 EcTecTBeHHO- HAYUHBI METOA MO3HAHUS 1 0 0
HUroro o pasueny 5

Paznen 2. IlepBoHayalIbHbIE CBEICHHUS O CTPOCHHH BeLIeCTBA

2.1. | Ctpoenue BenecTBa 1 0 0
2.2. | Jiuskenue H B3aMMO/eiiCTBHE YACTHI| BeIeCTBA 3 0 1
2.3. | ArperaTHble COCTOSIHUS BEIIECTBA 2 1 0
HUroro no pazaeny 6

Paszen 3. IBu:keHue u B3auMo/IeiicTBHE TeJl

3.1. | MexaHu4ecKoe ABHKEHHE 4 0 0
3.2. | AHepuusi, Macca, MIOTHOCTH 7 0 3
3.3. | Cuaa. Buasl cui 9 1 1
Uroro mo pazaeny 20

Paznen 4. laBjieHue TBEPABIX Tel, KHKOCTell U ra3oB

4.1. | NaBneune. [lepenaya naBieHusi TBEPALIMH TeJAMH, JKHAKOCTSMH H ra3aMu 3 0 0
4.2. | daBjieHue KUAKOCTH 3 0 1
4.3. | ATMocdepHoe 1aBieHue 4 0 0
4.4. | JeiicTBHe ;KUIKOCTH M ra3a HA NOTPYKEHHOE B HUX TEJIO 10 1 2
Hroro mo pazaeny 20
Paznen 5. Pa6ora u MOIHOCTH. DHeprus

5.1. | PaGoTa m MOIIHOCTH 2 0 0
5.2. | IlpocTbie MeXaHU3MBI 9 0 3
5.3. | Mexannveckasi JHeprus 6 1 0
HUtoro mo paszeny: 17




PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68 4

12

8 KJIACC
Ne HaunmenoBanue pa3jeioB H TeM NPOTrPaMMBbI KosnvecTBO 4acon JiexkTpoHHBIe (HH(POBBIe) 06pa3oBaTeJbHbIE PecypChl
n/n

BCEro KOHTPOJbHBIE paﬁOTLI

NpaKkTHYeCKHe PadoThl

Paznen 1. TensioBble siBJAEHUS

1.1. | CTtpoeHue H cBOiicTBa BelecTBa 4 0 1
1.2. | TensoBble mponeccsl 20 2 5
Hroro no pazneny 24

Pasznen 2. DaekTpuYecKHe H MATHUTHBIE SIBJICHUS

2.1. | QnexTpHyeckue 3apsbl. 3apsiKeHHbIE TeJ1a M MX B3aHMo/lelicTBHE 7 0 1
2.2. | IocToSIHHBI 3J1eKTPHYECKHIi TOK 20 1 8
2.3. | MarHuTHbIe SIBJICHUS 9 1 4
2.4. | DNneKTPOMArHHTHASI HMHAYKIHS 7 1 1
Uroro no pazaeny 43

PesepBroe Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 5 20

9 KJIACC

Ne | HanMeHoBaHHe pa3e/i0B H TeM IPOrpaMMbl

KoanvecTBO 4acoB

DJeKTpoHHbIe (HHpPOBBIE) 00pa3oBaTebHbIE

n/n pecypebl

BCEro | KOHTPOJbHbIE NpPaKTHYeCKHe
paéorbl pa6orbl

Paszzmen 1. Mexannyeckue siBJeHHUs

1.1. | Mexann4eckoe IBHKeHHE U CIOCOOBI €r0 OMMCAHNS 10 1 1

1.2. | BsanmopeiicTBHe TeJa 20 0 1

1.3. | 3akonbI coxpaHeHus 10 1 0

Hrtoro o paszxeny 40

Pasnen 2. Mexanuyeckue KoJie0aHUs H BOJTHBI

2.1. | Mexannveckue Kojedanus 7 0 1

2.2. | Mexanun4eckue BOJHBI. 3BYK 8 1 0




Hroro no pazaeny ‘ 15

PH3Z[CII 3. 3HeKTp0MaFHﬂTHO€ moJjie M 3JIECKTPOMArHuTHBIE BOJIHBI

3.1. 3HeKTp0MaFHﬂTHO€ moJie M 3JIEKTPOMArHUTHBIE BOJIHBI 6

HUroro o pasueny 6

Paznen 4. CBeToBbBIE SIBJIEHHS

4.1. | 3aKoHBI pacpocTpaHeHHUs CBETa 6
4.2. | JInH3BI H ONTHYECKHE TPHOOPBI 6
4.3. | Pa3ioxeHue 0eJ10ro cBeTa B CHEKTP 3
Hroro o pasueny 15

Paznen 5. KBaHTOBBIE SIBJIEHUS

5.1. | Mcnyckanne M mOTJIONIEHHE CBETA ATOMOM 4
5.2. | CTpoeHne aTOMHOr0 siipa 6
5.3. | SinepHbie peakuun 7
Uroro o pasueny 17

Paznen 6. [loBTOpUTEILHO-00001aK0 IMIT MOYJIb

6.1. | CucremaTu3zanus u 0006UIeHHE IPEIMETHOTO COAEPIKAHMS M ONBITA €SI TEILHOCTH, MPHOGPETEHHOT0 NIPH H3YYeHHH 9
Bcero Kypca Qpusuku

HUroro mo pazaeny 9

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

7 KJIACC

®dwusuka, 7 kiacc/[lepeimkun A.B., O0IIecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO "M31aTenbCTBO
Ok3amen";

®dwusuka, 7 kiacc/[epeimkua A.B., OO0 «[IPODA»; AO «13natensctBo [Ipocemenney»; Breaure
CBOM BAPUAHT:

8 KJIACC

®dusunka, 8 kinacc/Ilepeimkun A.B., OOIIECTBO C OrpaHMUYEHHON OTBETCTBEHHOCTHIO "M31aTenscTBO
OK3aMeH;

®dusuka 8 knacc/Ilepeimkun A.B., OO0 «[IPODAx»; AO «M3natensctBo [IpocBemenney»; Beeaure
CBOM BAPUAHT:

9 KJIACC

®duzuka, 9 kiacc,/Ileppiukua A.B.OOmiecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCTHIO "M3naTenscTBO
OKk3aMmeH";

®dusnka 9 kmace/ [epeimkun A.B., I'ytauk E.M., OO0 «/IPO®A»; AO «M3natenbctBo [IpocBemenney;
BBenure cBo#l BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

7 KJIACC

®dusuka. 7 knace. Meroaudeckoe nocoodue k yaeonuky A.B. [epsimkuna. ®umonosuy H.B.

8 KVIACC

®dusuka. 8 kiracc. Meroaudeckoe rnmocoodue k yaeonuky A.B. Ieppimkuna. ®umonosuy H.B.

9 KJIACC

®duswuka. 9 kiacc. Meroauueckoe nmocoodue k yaeonuky A.B. [eppimkuna. ®unonosuy H.B.
HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

7 KJIIACC

https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/

8 KJIACC

https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/

9 KJIACC

https://resh.edu.ru/
https://www.yaklass.ru/



https://skysmart.ru/



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OFPA3OBATEJBHOT' O ITPOIIECCA
YYEBHOE OBOPYJ1OBAHUE

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JEMOHCTPAIIMIA
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