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IHHOACHUTEJIBHASA 3ATIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOXKHOCTH IIPEAMETa
B peamm3zauuu TpeboBanuit ®I'OC OOO Kk muaHupyeMbIM JIMYHOCTHBIM U METAIIPEMETHBIM PE3yJIbTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHUsL.

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJMETA «®U3UKA>»

Kypc ¢pusukn — cucreMooOpasyromuii Al €CTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SBJICHUM, H3y4aeMbIX XUMHEH, OHMOJI0THel, acTpoHOMUEH
u pusnyeckoit reorpadueii. usuka — 3TO MpeaAMET, KOTOPHINA HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAyYHYI0 KapTUHY MHpa, HO U IPEJOCTaBiIseT HauboJiee siCHble 00pa3iibl IPUMEHEHUSI HAyYHOTO
MeTO/1a TO3HAaHMS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, ¢pusnka — 310
MIPEAMET, KOTOPBII HAPALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMM JIOJDKEH JaTh MIKOJIbHUKAM
Mpe/icTaBjlIeHHEe 00 YBJIEKATEIbHOCTH HAyYHOTO HCCIEA0BAHUS U PAJIOCTH CAMOCTOSITENIBHOTO OTKPBITHS

HOBOT'O 3HAHHU.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hOopMHUPOBAHUN €CTECTBEHHOHAYYIHOU I'PaMOTHOCTH M MHTEpECca K HayKe y OCHOBHOM MacChl 00yJaromuxcs,
KOTOpbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BaXXHOM 3a/1auell ABJISIETCA BBISBICHHUE U MOATOTOBKA TAJAHTJIMBBIX MOJIOBIX JIFOIEH JUTsl TPOJAOIIKEHUS
oOpa3oBaHus U AajbHEHIIEH TPopecCnOHATBLHON AEATENIHOCTU B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIMH. COrslacHO IPUHATOMY B MEXIyHapPOJHOM COOOIIECTBE
omnpenenenuto, «EcrecTBeHHOHay4Hasi TPaMOTHOCTh — 3TO CIIOCOOHOCTh Y€I0BEKA 3aHUMATh aKTHBHYIO
IPaXXIaHCKYIO MO3MIIMIO MO OOIECTBEHHO 3HAaYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMu, U
€ro roTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UaesMU. HaydHO rpaMOTHBIHN YeI0BEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJEHUU PO OIIeM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPeOYeT OT HEro CIeIyIoLUMX KOMIETEHTHOCTEH:

— HAY4YHO O0OBACHATH SABJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATHL JAaHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJIYUCHUS BBIBOIOB.

N3yuenue pu3nku ciocoOHO BHECTH PEIIAIOIINUN BKIaA B JOPMUPOBAHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0yYarOIIHXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu nzydyeHus (U3MKKU Ha ypOBHE OCHOBHOTO 00111ero oOpa3oBaHus omnpeseneHs B Konuenmmm
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBareibHbIX opranusanusax Poccuiickoii @eneparum,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU petennem Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, npotokos ot 3 aekadps 2019 r. Ne [TK-4BH.

Lenu nzydeHus: GU3MKU:

— npuoOpeTeHne HHTepeca U CTpeMIIeHHsI 00yJaroIuXcsl K HAYYHOMY U3YYEHHUIO TPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC Hpe,[[CTaBJICHI/Iﬁ O HAYYHOM MCTOJC MMO3HAHUA U (I)OpMHpOBaHI/IC HCCICA0BATCIILCKOTO
OTHOIICHUS K OKPY’KAIOIIUM SIBJICHUSM;



— (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOSHHS MAaTEpUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaH¥me MPEACTABICHHUA O pOJIA (DU3HUKH JUTSI PA3BUTHS PYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHH;

— pa3BHUTHE MPEICTABICHUI 0 BO3MOXKHBIX cepax Oymymeit npodeccuoHaIbHOM qesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY 00Y4YEHHUIO B 3TOM HAIIPABIICHHH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 00€CIeunBacTCsl peIICHHEM
CIIETYIOLIHX 3a/1a4:

— MpHOOpeTEeHUE 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TCIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMMCHIBATh U OOBSICHATH (PU3NUYECKHE SIBJICHUS C UCTIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEeIIeHUs MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIh30BaHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHBIE SIBICHUS U BBIMOIHITH ONBITHI, Ja0OpaToOpHble pabOThI U
SKCIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM N3MEPUTENbHBIX TPUOOPOB;

— OCBOCHHE MPUEMOB PaboThI ¢ nHPOpMaIen GU3NIECKOTO CONePIKaHUsI, BKIIOYask HH()OpPMAIHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3MKH; aHAIU3 U KPUTUYECKOE OI[eHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O cepamu mpodecCuOHATBHOM IEeATETLHOCTH, CBI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (H3NUECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBrmM ¢ PI'OC OOO dusuka sBiuseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlanHas mporpaMMa npeaycMaTpuBaeT u3yueHue Gu3uku Ha 6a30BOM YpOBHE B
00béme 238 4 3a Tpu roga 00ydeHUs 110 2 4 B HEJCNIO B 7 1 8 Kj1accax v 1Mo 3 4 B HEJEN0 B 9 Kiacce.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAIOLIEro MUpa
®dusnKa — HayKa o MPHUPOJE, N3ydaeT (PU3NYECKHUe SIBICHHS: MEXaHUUECKUE, TeIUIOBBIE, JICKTPUIECKUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenmuuHbL. M3mepenne pusmueckux Bennand. Ousndeckue mpuodopsl. [lorpenrHocTs
U3MepeHnil. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢u3uka u qpyrue eCTeCTBCHHBIC HAYKH U3YYarOT MPUPOAY. EcTecTBeHHOHAYYHBIN METOT TIO3HAHUS
HaOJI0/ICHHUE, IIOCTAHOBKA HAYYHOTO BOTIPOCA, BEIIBIIKCHUE THITOTE3, SKCIICPUMEHT I10 PO BEPKE THITOTE3,
o0bsIcHeHHE Habmo1aeMoro sBiieHus. Onucanne GU3NIecKuX SBICHUM C TTOMOTIBIO0 MOICIIEH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKUEC, MAarHUTHBIC, CBETOBBLIC SABJICHUS.

2. ®usnueckue Npubopsl U MpoLeaypa NPSIMBIX U3MEPEHNUN aHAJIOTOBBIM U IIU(PPOBBIM TPUOOPOM.

JlabopaTopHbie paGoThl U ONBITHI

1. OnpeneneHue 1EHBI IEeJICHUST IKAIbl U3MEPUTEIHHOTO TpHOOpa.

2. 3mepeHne pacCTOsIHUM.

3. N3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.

4. Onpenenenue pa3sMepoB MAJIBIX TEI.

5. U3mepenne Temneparypsl Py NOMOIIH KMJIKOCTHOIO TEPMOMETPA U IATYMKA TEMIIEPATYPHI.

6. [IpoBenenue nccae0BaHus MO MPOBEPKE TMIOTE3bI: AaIbHOCTD MOJIETA IIAPUKA, MYILIEHHOTO
TOPU30HTAIIBHO, TEM 0O0JIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Paznen 2. [lepBoHayaibHbIE CBECHUS 0 CTPOCHUM BellleCTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BemecTBa. OMNbITH, J0Ka3bIBAIOLINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBukeHue yactull BeuiectBa. CBsi3b CKOPOCTH JABMXKEHUS YaCTHIL C TeMIiepaTypoil. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBre yacTull BEIIeCTBa: MPUTSHKEHUE U OTTAIKHMBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTAITNYECKHIX) TEIl.
B3aumocBs3b Mex /1y CBOMCTBaMHU BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUIX U X aTOMHOMOJIEKYJISIPHBIM
cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOIbl. B3auMOoCBsI3b MeXk/1y CBOWCTBAaMH BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbix
cocTosiHui BoJibl. OCOOEHHOCTH arperaTHhIX COCTOSIHHI BO/IBI.

JdeMoHcTpanun

1. Habmtonenne OpOYHOBCKOTO JBM)KEHHUSL.

2. Habmopnenue nudpdys3un.

3. HaOnronenue sBneHM, 0ObSICHSAIOMIMXCS PUTHKEHUEM HIIM OTTAJIKUBAaHUEM YacTHI] BELLIECTB.

JlabopaTopHbie padoThbl U ONBITHI
1. OneHka quaMeTpa aToMa METOJIOM PSIIOB (C MCIoNIb30BaHUEM (oTorpaduii).
2. OnbITh O HAOIOIEHHUIO TEIUIOBOTO PACIIUPEHHS Ta30B.

3. OnbITEI IO 06Hapy>1<eHmo JIENCTBUS CUII MOJICKYJIAPHOT'O IMIPUTAKCHUS.

Pazpnen 3. /IBuxenne u B3anMo1eHCTBUH

Mexanuueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOE JiBHKeHUE. CKopocTb. CpeiHssl CKOPOCTh MPU
HEPaBHOMEPHOM JBM>KEHUU. Pacu€r myTtu U BpeMeHU JABWKEHUS. PaBHOMEpHOE U HEPABHOMEPHOE JIBU -
xeHue. Ckopoctb. CpeaHsisi CKOpPOCTb ITPU HEPAaBHOMEPHOM JBM>KEHUM. Pacdy€r nyTu u BpeMeHH IBUKEHUS.



SIBnenue nHepuMU. 3aKOH HHEpLUUU. B3aumoeiicTBre Ten Kak IpUuYrMHa U3MEHEHHS CKOPOCTH JABHKEHUS
Ten. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTh BemecTBa. CBs3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYT B
enuHUIEe 00BEMA BEIIECTBA.

Cuna xak xapakTepHucTrKa B3aumoieicTBus Ten. Cuma ynpyroctu u 3akoH ['yka. Mi3mepenue cuiibl ¢
MOMOIIIBIO JUHAMOMETpA. SIBiIeHUE TAroTeHus U cuia Tsbkect. Cuna TskecTu Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrnoxeHue cuil, HallpaBJIEHHBIX 110 0AHOM npsiMoii. PaBHoaeicTBytomas cuit. Cuna
TpeHus. TpeHue CKoamKeHus U TpeHue nokos. Tpenue B npupose u texuuke (MC).

JdeMoHcTpanuu

1. HabnromeHne MeXxaHU4eCKOTO JIBIKCHHUS Tela.

2. VIamepenune CKOPOCTH MPSIMOJIMHEHHOTO JIBUKECHUSI.

3. HabGnroienue siBieHUsI HHEPLMH.

4. HaGnroneHne N3MEHEHUs1 CKOPOCTH MPH B3aUMOJICHCTBUY Tell.
5. CpaBHEHHE MacC 0 B3aMMO/ICHCTBUIO TEL.

6. CroxeHue cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOH.

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

2. OnpeneneHue cpeaHe CKOPOCTH CKOIKKEHHS OpyCKa WIIH IIapHUKa M0 HAKIIOHHOM TUIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHUs (Jedopmanvin) Ipy>KUHbI OT TPUII0KEHHON
CUJIBL.

5. OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIbKEHUS OT Beca Tejla U Xapakrepa
COTPHUKACAIOLIUXCS TOBEPXHOCTEH.

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

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIUUEHUS AaBiieHus. J[aBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00béMa, Temriepatypsl. [lepegaua naBneHust TBEPABIMH TeIaMU, KUIKOCTSIMH U razamu. 3akoH [lackans.
[THeBMaTHYecKre MaIIMHBL. 3aBUCUMOCTH JIaBJICHUS )KUAKOCTH OT TIyOuHBL. ['apocTaTHueckuil mapaaokxc.
CooOmaromuecs cocypl. [ napapnuyeckiue MeXaHU3MBbI.

Atmocdepa 3emun u atMocepHoe aBienue. [I[puarHbI CyIecTBOBaHUS BO3AYIITHOM 000JI0YKH 3EMITH.
OmnsitT Toppuuemnnu. M3amepenue atMochepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT

BBICOTHI HaJl ypoBHEM Mopst. [Iprbopsl A u3MepeHus aTMOCEepHOTO 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.

. CooOmaroruecst COCypl.

. 'mnpaBnnueckuii mpecc.

. [IposiBieHue neficTBUs aTMOC(EpPHOTO TaBICHHUS.

. 3aBHCUMOCTbh BBITAIKMBAIOIIEH CHUJIBI OT 00BEMa HOFp}OKéHHOfI 4acCTH TCJia U IIJIIOTHOCTHU ) KHUAKOCTH.
. PaBeHCTBO BHITAIKMBAIOMIECH CHIIBI BECY BBITECHEHHOM JKHIKOCTH.
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8. YcnoBue maBaHus TEIl: IIaBaHUE WIIH NOTpY>KCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH
TCIa U XKUJIKOCTH.

JlabopaTopHbie pa0oThl U ONBITHI
1. MccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOH B JKUAKOCTh YACTH Tela.



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

3. I[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUJIbI, JIEMCTBYIOLIEH HA TEJIO B )KMJIKOCTH, OT Macchl TeJa.

4. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILEN CUIIbI, IEHCTBYIOLIEH Ha TEJIO B AKUAKOCTH,
0T 00bEMa OTPYKEHHOH B )KUIKOCTh YACTH TEJa M OT INIOTHOCTH JKUIKOCTH.

5. KoHcTpyHrpoBaHHe apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKH U OIPENIETIEHUE €€ IPy30I10AbEMHOCTH.

Pa3nen 5. PaGora u MomHoOCTh. DHEprus

Mexannueckasi padoTa. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs MI0CKoCTh. ITpaBuiio paBHOBecus poruara. [Ipumenenue
MpaBUJia paBHOBECHS pbluara K 0JIoKy. «30J10T0oe npaBmiio» Mexanuku. KITJ] mpocThix MexaHnu3MoB.
[IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckas sHeprust. Kunernueckas u noreHuumanbHas sHeprus. [IpeBpamienue oqHOTo BUIa
MEXaHUYECKOH 3HEpPruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUN B MEXaHUKE.

JdeMoHcTpanuu
[IpuMeprl IPOCTBIX MEXAHU3MOB

JlaGopaTopHblie padoThbI M ONBITHI

1. Onpenenenue pabOThI CUITBI TPEHUS MTPU PABHOMEPHOM JBHKEHHUHU TeJia TI0 TOPU30HTAIILHON
MTOBEPXHOCTH.

2. HccnenoBaHne yciIoBH paBHOBECHS pblyara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUH.

8 KVIACC

Pa3nea 1. TenuioBble siBJIeHUS

Monenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOro cOCTOsIHUM BenlecTBa. Kpucraminyeckue 1 aMop@HbIe Tena.
OObsicHEHNE CBOMCTB Ta30B, KUIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKECHUNA MOJICKYISIPHO-KHHETHIECKO M
teopun. CMauynMBaHUE U KaNMWUISIpHBIE sABJIeHUS. TerioBoe pacuiupeHue 1 cxaTue.

Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEILIOBOTO JIBUKEHUS YACTHULL.

Buytpennsis sneprust CriocoObl H3MEHEHUS BHYTPEHHEH SHEPTUu: TeIionepeiada U COBEpIIeHUue paboThI.
Bunel Tensonepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3TyUYCHHUE.

KonuuecTBo TemnoTel. Y aenbHas TEIUNIOEMKOCTD BELIECTBA. T ermIoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHnue TerioBoro 6ananca. [InaBnenue u oTBepJeBaHUE KPUCTAUIMYECKUX BEHIECTB. Y IeibHas
teruioTa riasnenus. [lapooOpazoBanue u konaencanus. Mcnapenue (MC). Kunenue. Y nenbHas Teminora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT aTMoc(epHOro naBieHus. BnaxHocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeIbHAs TEIJI0Ta CrOPAHUSL.

[Tpunnume! padoTs! TermnoBeix Apuratenei. KIIJ[ rermmoBoro apurarens. TerioBbie IBUTaTeld U 3alIuTa
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHUs U MpeBpallleHns YHEPTUH B TeIJIOBbIX mpoieccax (MC).

JdeMoHcTpanuu

1. Habnronenne OpOYHOBCKOTO JIBHKEHHUS

. Habmronenune nuddyzun

. HaGnronenue siBneHMi cMaunBaHus M KaWIIISIPHBIX SBJICHUH

. HaGnronenue TemnoBoro paciumpeHus Tel

. I3MeHeHue naBneHus ra3a npu U3MEHEeHUH 00bEMa M HarpeBaHUM MIIH OXJIAXKACHUU
. [IpaBuna n3MepeHus TeMIeparypbl

. Bunp! Teronepenaun

00 3 N L WL

. OxJnaXxaeHne npu COBEPUICHUN pabOTHI



9. HarpeBanue npu cOBEpIICHUN paOOTH BHEITHUMHU CHIIAMH
10. CpaBHEeHHE TEMIOEMKOCTEN pa3IMUHbIX BELIECTB

11. Habmonenue KkuneHus

12 .Hab6mtoieHre moCTOSIHCTBA TeMIIepaTyphl MIPH TUTaBICHUH
13. Mopenu TennoBbIX ABUTaTeIeH

JlabopaTopHbie paGoThbl U ONBITHI

1. OnpITHI IO OOHAPYKEHUIO NIEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

2. OnbITHI O BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa

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

4. OmnpeneneHue AaBJICHUs BO3yXa B OaJJTIOHE IINPHUILIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUsI BO3/yXa OT €ro 00bEMa M HarpeBaHUs WK
OXJTAXKJCHUS

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

7. HabnroieHue u3MeHeHusl BHYTpEHHEH SHEPTUH Tejla B pe3ysibTaTe TeIuionepeiaud U padoThl BHEIIHUX
CuII

8. UccnenoBanue sBJI€HUS TEIIOOOMEHA NMPU CMELIMBAHUU XOJIOIHOM U Topsiuell BOIbI

9. Omnpenenenne KOJIMYECTBA TEIUIOTHI, MTOJIYYEHHOTO BOIOH MPH TEINIOOOMEHE ¢ HarpeThIM
METAJTNYECKUM LIHJIUHAPOM

10. Onpenenenue yeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnegoBanue npoliiecca uCapeHus

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3IyXa

13. Onpenenenue yneabHON TEMIOTHI IUIABICHUS JIbJa

Pa3znen 2. diiekTpryeckne U MAarHUTHbIE SIBJICHUSI

DnekTpu3aius Teil. J[Ba poaa anekTpudeckux 3apsaoB. BzanmonelictBue 3apsbkeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CUJIbI B3aUMOJCHCTBHUS 3apsHKEHHBIX TEJ OT BEIMUMHBI 3aPSAT0B U PACCTOSIHUS MEXKIY TeJIaMu).

Onekrpuyeckoe moJie. Hanpsmk€HHOCTD AIeKTprYecKoro nods. [IpuHIUI Cynepro3uiuy 3J1eKTPUIECKUX
moJjieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DIeMEHTapHbIN deKkTpuueckuid 3apsaa. Ctpoenue atoma. [IpoBoaHuku
U JUAJIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOIO 3apsija.

3HeKTqueCKHﬁ TOK. YCIIOBHSA CYILICCTBOBAHUA IJICKTPUICCKOT'O TOKA. M cTOYHUKY TOCTOSIHHOI'O TOKA.
HeﬁCTBHH QJICKTPHUYCCKOI'O TOKa (TGHHOBOG, XHUMHNYECCKOC, MarHI/ITHOC). BHCKTpI/I‘{eCKI/Iﬁ TOK B JKHAKOCTAX
H ra3ax.

3J'IeKTpI/I‘IeCKa$[ OCIIb. Cuia Toka. 3HeKTpI/IquKOC HaIIpsKCHUC. COHpOTI/IBJ'ICHI/Ie IIPpOBOAHHKA. YaennHOoe
COIIPOTUBJICHHUEC BCIICCTBA. 3akon Oma JUIg ydaCTKa LCIIH. IlocnenoBarenpHOE U napaujieJibHOC COCANHCHUC
IIPOBOAHUKOB.

PaGora n MOIOTHOCTB SJICKTPHUYCCKOI'0 TOKaA. 3akoH I[)KOYJ'IH— Jlenna. 9J'IeKTpI/I‘IeCKI/Ie TSI 1 HOTpe6I/ITeJ'II/I
SHGKTpH‘{eCKOﬁ OHEPTUHU B 6I>ITy. KOpOTKOC 3aMbIKaHUC.

IlocTtosiHHBIE MarHuTHL. B3anMoaeicTBHE MOCTOSHHBIX MarHMTOB. MarHuTHoOE mojie. MarHuTHOE moJjie
3eMIIH U ero 3HauCHUe JJIA )KU3HU Ha 3emite. OMEBIT 9pCTez[a. MarHuTHoOE€ T10JIe QJICKTPUYICCKOTO TOKA.
HpI/IMeHCHI/IC QJICKTPOMATrHUTOB B TCXHUKC. I[CflCTBPIC MAarauMTHOTO IIOJISI Ha MMPOBOJAHUK C TOKOM.

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

OnbiTel @apanes. SBnenue snekrpoMaraHuTHON HHAYKUMU. [IpaBuio Jlenna. Dnexkrporeneparop. CrocoObl
MOJIyYEHUS AIIEKTPUYECKON SHEPTUU. DIEKTPOCTAHIIMH Ha BO3OOHOBIIIEMBIX HCTOUYHHKAX SHEPTUH.



JdeMoHcTpanuu

1. Dnexrpusanus Tea

JIBa poja 3NeKTPUYECKHUX 3apsAI0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEll
YCTpPOUCTBO U JEHCTBUE IEKTPOCKOTA

DnexTpocTaTuyecKas MHAYKLUS

3aKOH COXpaHEHUS JCKTPUUCCKUX 3apsI0B

HpOBOIIHI/IKI/I N IUBJICKTPUKHA

MOIIeJII/IpOBaHI/IC CHJIOBBIX JIMHHI QJICKTPUYCCKOTO ITOJIA

© NS kWD

HcTtounnky moCTOSITHHOTO TOKA

9. JlelicTBuUS AIIEKTPUUECKOTO TOKA

10. DnexTpuyecKuit TOK B KUIAKOCTU

11. I'azoBBI1#1 pa3psin

12. 3mepenue cuiibl TOKa aMIepMeTpoM

13. 3MepeHue 31eKTpUYECKOro HAIpPSHKEHUsST BOJBTMETPOM

14. Peoctat 1 Mara3uH CONpPOTUBIIEHUIN

15. B3anMoaelicTBHE MOCTOSTHHBIX MarHUTOB

16. MoaennpoBaHue HEBO3MOKHOCTH Pa3/C/ICHUs ITOJOCOB MarHuTa
17. MonenupoBaHUE MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB

18. OnwiT Opcrena

19. MaruuTHO€ noje Toka. DJIEKTPOMAarHuT

20. JleiicTBHUE MAarHUTHOTO TOJIS Ha MPOBOIHUK C TOKOM

21 DnekTpoaBuraTenb NOCTOSTHHOTO TOKa

22. WccnenoBaHue SIBJICHUS JIEKTPOMArHUTHOW MHTYKIIMHA

23. OnbiTel apanest

24. 3aBUCUMOCTH HAIlPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHUS
25. DaeKkTporeHeparop NOCTOSTHHOIO TOKa

JlaGopaTopHblie padoThbI M ONBITHI

1. OnpIThl 10 HAOTIOACHUIO SJIEKTPU3AINH TNl HHIYKIUEH U MPH COMNPUKOCHOBEHUUT
HccnenoBanue neiCTBUS JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKH U JUICKTPUKU
C6opka u mpoBepKa padoThl IEKTPUUECKOH 1IETIH MOCTOSHHOTO TOKA

W3mepenue u perynupoBaHHe CUJIbI TOKa

A A

V3MepeHune U perylnupoBaHue HaNpspKEHUs

6. HccnenoBanue 3aBUCHMOCTHU CHUJIbI TOKA, MJIYLIETO Yepe3 Pe3UCTOP, OT COIPOTUBIICHUS Pe3UCTOpa U
HaNpsHKEHUs Ha pe3ucTope

7. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD 3JIEKTPHUUECKOTO COTIPOTHBIICHUS IPOBOJHUKA OT €TO JUIMHBI,
IJIOLIA/IA MTOTIEPEYHOT0 CEYEHUs U MaTepuana

8. IIpoBepka mpaBuiia CI0XKEHHUS HANPSIKEHUN MTPH MOCIEI0BATEIBHOM COSUHEHUH JBYX PE3UCTOPOB

9. IlpoBepka npasuia s CUIIbI TOKA IIPU NApAJUIEIbHOM COEIMHEHNN PE3UCTOPOB

10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, HAYILETO Yepe3 pe3ucTop

11. Onpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MYLIETO YEPE3 JAMIIOUKY, OT HalpsHKEHUS HAa HEU

13. Onpenenenne KII/] HarpeBatens

14. UccnenoBanue MarHUTHOTO B3aUMOAEHCTBUS ITOCTOSIHHBIX MarHUTOB

15. VI3yyeHue MarHuTHOTO IOJISt IOCTOSIHHBIX MAarHUTOB MPHU UX 00BEIMHEHUN U pa3eiIeHUN

16. UccnenoBanue NeMCTBUS IIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEINIKY



17. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHSI KATYIIKM C TOKOM M MarHUTa OT
CHJIBI TOKA U HAIPaBJICHUS TOKA B KaTYIIKE

18. M3ydenue neiicTBUSA MarHUTHOTO TIOJIsI HA IIPOBOJAHUK C TOKOM

19. KonctpyupoBanue u u3ydeHHEe pabOTHI IJIEKTPOBUTATEIs

20. U3mepenue KIIJ{ anekTpoaBUraTenbHON yCTAaHOBKU

21. OmBITHI 10 UCCIEAOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW MHIYKIIMU: UCCIICIOBAaHIE U3MEHEHUI
3HA4YCHUs U HAINIPABIICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexanndeckue iBJICHUSA

Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCUTEILHOCTh MEXaHHYECKOTO
JIBH>KeHUs. PaBHOMEpHOE NpAMOJIMHEITHOE ABWKEeHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE ABUKEHHUE.
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh TeJla P HEPABHOMEPHOM JIBHXKECHHH.

VYckopenue. PaBHOyckopeHHOE npsiMoInHeHOe BrkeHne. CBoOoaHoe nageHue. Onwithl ["amunes.
PaBHOMepHOE nBMMX)EHUE TI0 OKpykHOCTH. [lepuona n yactora obpamienus. JIunelHas u yrioBasi CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

[IepBeiit 3ak0oH Herotona. Bropoit 3akon Hetotona. Tpernii 3akoH HerotoHa. [Ipuniun cynepno3nnmn
CHIL

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

Cuna TsKeCTH M 3aKOH BCEeMHPHOTO TATOTEHHUS. Y CKOpeHUe cBOOOHOTO NajieHus. J[BIKeHue miaHeT
Bokpyr Cousaiia (MC). IlepBas kocMudeckasi CKOpocTh. HEBECOMOCTD U Teperpy3KH.

PaBHOBecue maTepuanbHO Touku. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKpETUIEHHOM
OChI0 BpanieHus. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynec tena. M3menenne ummyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHs uMIyibca. PeakTuBHOE
newkenue (MC).

Mexanunyeckas pabota u MOIIHOCTb. PaGoTa cui TshkecTu, ynpyrocTtu, TpeHust CBs3b SHEPruu U paboTh
[ToTenumanpHas 3HEpPrus Teja, MOJAHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnanpHas 3Heprus cxaToi
npyxuHbl. Kunernueckas sneprus. Teopema 0 KHUHETHUECKON SHEPrUH. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEpPruu.

JdeMoHcTpanun

Ha6nrogeHne MexaHMUeCKOTO JBUKEHUS Tela OTHOCUTEIIBHO Pa3HbBIX TeJl OTCUéTa

CpaBHeHME MyTEH U TPACKTOPUM JIBUKEHUS OJHOTO M TOTO XK€E TeJIa OTHOCUTENIBHO Pa3HbIX T€Jl OTCUETA
N3mepenne ckopocTu U yCKOPEHUs MPSAMOJIMHEHHOr0 ABMKEHUS

HccnepoBanue npu3HAKOB PaBHOYCKOPEHHOTO JABM)KEHUS

A

HaGnronenue 1BMKEHUs Tela 10 OKPY>KHOCTH
6. HaOnronieHre MexaHU4eCKuX SABJICHUM, IPOUCXOAAIIUX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHHHM OTHOCUTENIHO KaOMHETa (PU3UKU
7. 3aBHCHMOCTb YCKOPEHHS T€Jla OT MACCHI TeJla M JEHCTBYIOLIEH Ha HETO CHUJIBI
8. HabmroneHue paBeHCTBa CUII ITPU B3aUMOJICHCTBUU TeT
9. N3MeHeHue Beca Telna Ipu YCKOPEHHOM JBM)KEHUU
10.Ilepenava nmmynabca Ipyu B3aMMOJEHCTBUY TET
11.ITpeoOpa3oBanust SHEPTUU MIPU B3aUMOJICHCTBUU TET
12.CoxpaneHue UMITyJIbca IpU HEYIIPYrOM B3aUMOACHCTBUH
13.CoxpaneHue uMIyIibca Npu aOCOIIOTHO YIPYroM B3aUMO/I€H CTBUU
14.HaGmroieHre peakTUBHOTO JBMXKEHUS



15.CoxpaneHre MeXaHUYECKOM SHEPTHU IPU CBOOOTHOM MaICHUN
16. CoxpaHeHne MEXaHUYECKOM 3HEPTUU IIPU JBMKEHUHU TeJa M0 JEHCTBUEM IPYKHUHbI

JlabopaTopHble padoThbI U ONBITHI

1. KoncrpyupoBanue Tpakta Jijisi pa3roHa U JaIbHEUIIIEro paBHOMEPHOIO JIBIXKEHHUS IIapUKa UITU
TEISKKHU

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

3. Omnpenenenne yCKOpeHUs Tela IpU PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM MJIOCKOCTH

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

5. TlpoBepka runoTessl: €ciiv MPH PAaBHOYCKOPEHHOM JIBIDKEHHH 0€3 Ha4adbHOW CKOPOCTHU ITYTH OTHO CSITCS
KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OIMHAKOBBI

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbl HOPMAJIBHOTO JIaBJICHUS

7. Onpenenenne K0d3PGUIUEHTA TPEHUS CKOJTbKEHUS

8. Omnpenenenue kECTKOCTH MPYKUHBI

9. Omnpenenenne pabOThl CUIIBI TPEHUS TTPH PABHOMEPHOM JABM)KEHUH TeJa 10 TOPU30HTATBHOM
MMOBEPXHOCTHU

10.0npenenenrie pabOThl CHIIBI YIIPYrOCTH MPU MOABEME T'py3a C UCIOIH30BAHUEM HETIOIBIKHOTO U
MTOJIBUKHOTO OJIOKOB

11.13yyenne 3aKkoHa COXpaHEHUS SHEPTUN

Pa3nen 2. Mexann4decKue K0JIe0aHUA U BOJIHBI

KonebarenbHoe apmxenrne. OCHOBHbIE XapaKTEPUCTUKU KOoJeOaHUN: EpHO/, YacToTa, aMILIUTY/a.
MareMaTtuueckuii ¥ Mpy>KHHHBIN MasTHUKH. [IpeBparieHne s3Hepruu mpH KoJie0aTeIbHOM JIBHKEHUH.
3aryxatonue kojebanus. BerayxaeHnsie kosedanus. Pesonanc. Mexannueckue BoJiHbl. CBOMCTBA
MeXaHU4YeCKuX BOJIH. [Ipo onbHbIE U MonepevHble BOJHBL. JIJIMHA BOJHBI U CKOPOCTH €€ pacrpoCTpaHEeHHUS.
MexaHu4ecKre BOJHBI B TBEPIOM Tele, cericMuueckue BosHbI (MC).

3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa ToHa. OTpakeHue 3Byka. IH(Gpa3ByK U ylIbTpa3ByK.

JdemoHcTpauuu

1. Habmronenue kosiebaHUM TEI MO ICUCTBUEM CHUIIBI TSHKECTH M CHUIBI YIIPYTOCTH
2. HaGnronenue xonebaHuii rpy3a Ha HUTH U Ha TPY>KUHE

3. HabGnroieHue BBIHYKICHHBIX KOJIEOaHHUM U pe30HaHCa

4. PactipocTpaHeHue TIPOJIOJIBHBIX M MOTEPEYHBIX BOJIH (HA MOJICIIH)

5. Habnionenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI

6. AKyCTHUUYECKHI pe30HaHC

JlabopaTopHbie padoThbl U ONBITHI

1. Onpenenenye 4acTOThl U MEPHOAA KoleOaHUH MaTeMaTHYeCKOTo MasiTHUKA

2. OnpeneneHue 4acToThl U epro/ia KojaeOaHUi Npy>KUHHOTO MasiTHUKA

3. UccnenoBaHue 3aBUCUMOCTH IT€pH0/1a KOJIeOaHUil MOABEIIEHHOTO K HUTH I'py3a OT AJIUHbI HUTH 4.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHUH MPYKMHHOTO MasTHUKA OT MAaCcChl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH NepuoJia KojaeOaHuii rpy3a, MOABEIEHHOTO K HUTH, OT Macchl rpys3a 6.
OnbITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTH NEPHO01a KOJIeOaHUH MPY)KUHHOTO MasiTHUKA OT Macchl rpys3a 1
KECTKOCTH MIPYKUHBI

7. 3mepeHune ycKOpeHus CBOOOTHOTO MaACHUS

Pazjen 3. DiieKTpOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI



DIEeKTPOMarHUTHOE 1oJie. DIEKTPOMAarHuTHbBIE BOJIHBI. CBOKCTBA 31€KTpOMarHuTHBIX BoJIH [lIkana
3JIEKTPOMArHUTHBIX BOJIH. MICIIOJIB30BAHUE IIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
2. BonHoBbIE CBOMiCTBA CBETA

JlabopaTopHbie paGoThbl U ONBITHI

1. 3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO Tese(oHa

Pa3nen 4. CBetroBble siBJIeHUS
JlydyeBast moziensb cera. Mctounuku ceta. [IpsmonuneitHoe pacnpocTpanenue ceera. 3atmenus CojHua u
Jlynbl. OTpakenue cBeta. [mockoe 3epkaiio. 3aKOH OTpakKeHUS CBETA.

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

Jlunza. Xox nyueii B tuH3e. OnTudeckas cucrema poroanmnapara, Mukpockomna u teneckorna (MC). ['nma3
KaK ONITHYECKasi CUCTeMa. biIM30pyKOCTh U TATbHO30PKOCTb.

Paznoxxenue 6enoro csera B criekTp. OnbiTel HploToHa. ClioskeHHe CrieKTpasIbHBIX LBETOB. Jucnepcust
CBETA.

JdeMoHcTpauuu
1. IlpssMonuHEWHOE pacpOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

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

OnTHuYecKUi CBETOBO/I.
Xon mydel B coOMparomiei JInH3e.
XoJ1 Ty4der B pacCeuBarollen JIMH3E.

e A A o

[TonydyeHune n300pakeHUA ¢ TOMOIIIBIO JTHH3.

9. Ilpunnumn neiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
10.Mopnens riaza.

11.Pa3noxxenue 6e10ro cBeTa B CIICKT).

12.ITomyyenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

JlaGopaTopHblie padoThbI H ONBITHI
1. UccnenoBanue 3aBUCMMOCTH YIJia OTPa)KEHUSI CBETOBOTO JIyda OT yIJia MajaeHHsl.

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

3. HccnegoBaHue 3aBUCUMOCTHU yriia nmpeJIoOMJICHUA CBETOBOI'O Jiy4da OT YyIJia MMAACHHWA Ha I'PaHUIC
«BO3YyX—CTCKIIO».

4. TTonydeHnue n300pakeHHI ¢ TOMOIIBIO COOUPAIOIIEH JTMH3BI
5. Onpenenenue (GOKYCHOTO PacCTOSTHUS M ONTHYECKOM CHIIBI CO OMpAIOIIei TUH3HI.

6. OnbITHI IO Pa3JI0KCHUTIO Oenoro ceera B CIICKTD.

7. OnbBITEI IO BOCHPHUATUIO IBETA TPCAMETOB IIPU UX Ha6J'IIO,Z[CHI/II/I 4YCpe3 IBCTOBLIC (I)I/IJ'IBTpLI.

Pa3nen 5. KBaHTOBBIE SIBJIEHUS

OnbIThI Pe3ep(b0pna U IJIaHCTapHas MOACIIbL aTOMaA. Mogenp aToma Bopa. I/ICHYCKaHI/Ie M IIOIJIOMICHUC
cBeTa atomoM. KBaHThl. JInHehuaTeie CIICKTPBHI.

PagnoaktuBHOCTh. Anb(a, 6eta u rammanznydenus. CTpoeHre aToMHOro siapa. HykinoHHas Mojens



aTOMHOTO siapa. M30Tomsl.
PannoaktusHele npespamenus. [lepuon nosypacnana aTOMHBIX s1€p.
SnepHble peakuyy. 3aKOHbI COXpPAHEHUS 3apsJ0BOI0 U MacCOBOTO YKCEN. DHEPIHs CBS3U aTOMHBIX SAEP.

Casi3b Macchl U sHepruu. Peakiuu cunTesa u aenenus saep. Mcrounuku snepruu Connna u 38631 (MC).
Snepnas sHepreruka. JleficTBYs paAlOaKTUBHBIX U3Iy4EHHUH Ha )kuBble opraHu3msl (MC).

JdeMoHcTpanuu

1. CrieKTphl U3Ty4SHUS U TOTJIOIICHHUSL.

2. CexTpbl pa3InyHbIX ra30B.

3. Cnektp BoJOpOaa.

4. Habmroenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.

6. Perucrpanus u3iaydyeHus NpUpOJHBIX MUHEPAJIOB U MPOJIYK TOB.

JlabopaTopHbie paGoThbl U ONBITHI
1. HaGmroieHue CIUIOMIHbIX U JIMHEWYAThIX CEKTPOB U3IIy4EHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YaCTHUIIBI IO TOP MO3HOMY IyTH (110 hoTOrpadusim).
3. 3mepenue paanoakTuBHOTO (OHA.

IoBTOPHUTENILHO-00001IAKOIIMIA MOTYJ/Ib

[ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYJIb MPETHA3HAYEH ISl CHCTEMATHU3AIUN U 0000IIEeHNs TTPEAMETHOTO
COJIep’KaHUs U OTbITa JESTENIbHOCTH, TPUOOPETEHHOTO MPHU U3YYEHHH BCETo Kypca (PU3MKH, a TakkKe JIs
noArotoBku kK OCHOBHOMY rOCYJapCTBEHHOMY AK3aMeHY MO (pu3uke A 00ydyaromuxcs, BbIOpaBIIMX 3TOT
y4eOHBIN MTpEaMET.

[Ipu u3ydeHnn JaHHOTO MOIYJIS PEAIU3yIOTCA U CUCTEMATU3UPYIOTCS BUBI JESTEIbHOCTH, HA OCHOBE
KOTOPBIX 00eCreunBaeTcs JOCTHKEHHE MPEAMETHBIX U METANPEAMETHBIX IUIAHUPYEMBIX Pe3yJIbTaTOB
oOyueHnusi, GopMHUPYETCsI €CTECTBEHHO-HAY4YHasi FPAMOTHOCTh: OCBO€HHE HAyYHBIX METOJIOB MCCIIEI0OBAHUS
SIBJICHUW TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3NUECKHE SIBICHUS, TIPUMEHSS
MOJIy4YeHHBIEC 3HAHUSI, PEIlIaTh 33J]a4d, B TOM YHCIIE KAUYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

HpI/IHI_[I/IHI/IaJ'II)HO I[CHTGJ'II)HOCTHHﬁ XapaKTep AaHHOTI'O pasacia pCalIn3yeTCAa 3a CUéT TOro, 4TO y4daliuecs
BBIIIOJIHAIOT 3alaHusA, B KOTOPhIX UM IIPEAIaracTcs:

— Ha OCHOBC ITIOJTYYCHHBIX 3HaHHUH PpacClio3HaBaTb U HAYYHO 00BACHATE (1)I/ISI/ILIGCKI/IG SIBJICHUA B
OKPY)KaIOHICﬁ npupoac u HOBCGZ[HGBHOﬁ KHU3HU,

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

— OOBACHATH HAayY4YHBIC OCHOBBI HanboJIee BaXKHBIX JIOCTUXKCHUM COBPCMCHHBIX TGXHOHOFHﬁ,
HaIpuMeEp, IPpakKTUICCKOro UCIIOJIb30BaHUS PA3JIMIHBIX HCTOYHUKOB S9HEPTUHU HA OCHOBC 3aKOHA IIpe-
BpalllCHUA U COXpaHCHHUA BCCX U3BCCTHBIX BUJIOB SHCPI'HH.

Kaxczlas[ N3 TCM JaHHOTO pa3acjia BKIOYACT SKCIICPUMCHTAJILHOC UCCIICIOBAHNC 06061118.}01]_161"0
XapakTepa. Pazgen 3aBCpHIACTCA ITPOBCACHUCM JHArHOCTUYECKOM U OIIEHOYHOM pa6OTBI 3a KypcC OCHOBHOM
IIKOJIBI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

Nzyuenne yuebnoro npeamera «Dusnka» Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHus JI0JIKHO
o0ecrieynBaTh JOCTIDKEHHE CIEAYIONIMX TMYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTeIbHbBIX
pE3yabTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe éocnumanue:
— IMpOsIBIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PM3NYECKON HayKH;
— LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxicoanckoe u 0yxo6Ho-upagcmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6IHCCTB€HHO-3H&'—II/IMI>IX " 3THYCCKUX HpO6J'ICM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM I[OCTI/I)KCHI/II\/JI (1)I/ISI/IKI/I,

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIBHOCTHU y‘léHOFO.
Acmemuueckoe gocnumanue:

— BOCHPHUATHE ICTETUYECKUX KaueCTB GU3NYECKON HayKH: €€ rapMOHUYHOTO MMOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

IIBHHOCmu HAYYHO20 NO3HARUA:

— OCO3HaHHE LEHHOCTU (U3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIONIEN KYIbTYpHI;

— pa3BUTHE HAYYHOH JII0003HATEIHHOCTH, HHTEPECA K UCCIIEOBATEIbCKON NESTEIbHOCTH.
Dopmuposanue Kynbmypot 300p06b3 U IMOYUOHATILHO20 O1A2ONONYYUA:

— OCO3HaHUC ICHHOCTHU 0€e3011acCHOTO 06pasa KN3HU B COBPEMEHHOM TCXHOJIOTHYECKOM MHUPE,
Ba’>XHOCTH IIPpaBHJI 0e3omacHOro IOBEACHHUA HA TPAHCIIOPTE, HA JOPpOrax, € SJICKTPUICCKUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCJIOBHUAX;

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

Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4AaCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4a4 (B paMKax CEMbHU, IIKOJIBI, ITOpOaAa, Kpaﬂ)
TEXHOJIOTUYECKOU U COHH&HBHOﬁ HaIIpaBJICHHOCTH, Tpe6y}oumx B TOM 4YHUCJIC U (1)I/IBI/IIIGCKI/IX 3HaHPII>i;

— HHTEpeC K MPaKTHYECKOMY HU3yUeHHUI0 mpodeccuid, CBS3aHHBIX C PUIUKOM.
JKonozuueckoe eocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC q)HSH‘IeCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKPY)KaIOH_[eﬁ
CpCabl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJIEACTBUIN IJIs OKPY)KaIOH_[eﬁ CpCabl;

— OCO3HaHHE TIO0ATHHOTO XapaKTepa HKOJOTMYECKUX MPOOJIeM U MyTel MX peuieHusl.
Aoanmauusa 00yyaruiezoca K U3MeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEObL:

— HOTpC6HOCTL BO B3aHMMOACHCTBUU IIPU BBIITOJIHCHUU HCCIIeJOBAaHUN U ITPOCKTOB (bH3quCKOﬁ
HaIpaBJICHHOCTHU, OTKPLITOCTDH OIBITY U 3HAHUAM APYTHUX;

— IMOBBIIICHUEC YPOBHMA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUYCCKYIO ACATCIIbHOCTD,



— moTpeOHOCTh B JOPMUPOBAHNY HOBBIX 3HAHMIA, B TOM YHCIIe (JOPMYIUPOBATH HJICH, MOHSTHS,
TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— 0CO3HaHue Ae(HUIIUTOB COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH B 00J1acTH (DU3HKH;
— IUIAaHHUPOBAHUE CBOETO PA3BUTHS B MIPHOOPETEHNUHU HOBBIX (PU3MUYECKUX 3HAHUM;

— CTpEMJICHUE aHAJIU3UPOBAThH U BBISIBJIATH B3aUMOCBS3H IIPUPOJIbl, 0OLIECTBA U SKOHOMUKH, B TOM
YHCJIe C UCNOJIb30BaHUEM (PU3NUECKUX 3HAHU;

— OIICHKA CBOUX JICHCTBUH C yUETOM BIIMSIHUSI Ha OKPY)KAIOLYIO CPEY, BO3MOYKHBIX ITI00AJIBHBIX
HOCJIEACTBUH.
METAIIPEIMETHBIE PE3YJIbTATBI

YHI/IBepca.TIbHI)Ie NMo3HABATeJbHbIE AeiicTBUS

Ba3zoevie nocuueckue oeiicmeun:
— BBISIBJISTh ¥ XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKH 0OBEKTOB (SIBJICHUN);
— YCTaHaBJIWBATh CYIIECCTBEHHBIN MPHU3HAK KIACCH(PUKAIIMK, OCHOBAHUS 711 000OIICHNS U CPaBHEHUS;

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

— BBIABJIATH IPUYWMHHO-CICACTBECHHBIC CBA3H ITPHU U3YUYCHUN (I)I/ISI/IquKI/IX SIBIICHUI 1 IIpOLECCOB;
ACIaTh BIBOABI C UCIIOJIB30BaAHUEM ACAYKTUBHBIX U HHAYKTUBHBIX YMOSaKHIOquHﬁ, BBIJIBUT'aTh
THUITIOTE3bI O B3ANMOCBA3IX (I)I/IBI/ILIGCKI/IX BCJIIMYUH,

— CaMOCTOSTEIHLHO BBIOMPATh CIIOCO0 pemieHus yaeOHol pu3nueckoii 3a1auu (CpaBHEHNE HECKOJIBKUX
BapHaHTOB PEIICHHsI, BEIOOP HanOoJIee OIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3zoevie uccneooeamenwvckue oeiicmeus:
— HCTOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,;

— IIPOBOIUTDH IO CAMOCTOATCIIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bHSquCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCICIOBAaHUC (1)I/I?>I/ILIGCKOFO SIBJICHUS

— OIICHHMBATb HAa IPUMCHUMOCTb H JOCTOBCPHOCTD I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XO€ UCCIICAOBAHUA
WA OKCIICPpUMCHTA,

— CaMOCTOATCJIIbBHO (bOpMy.]'II/IPOBaTB O606H.[€HI/IH " BBIBOJBI 110 pE3yjibTaTaM HpOBe,Z[éHHOl"O
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHMA,

— IMPOTrHO3UPOBATH BO3MOKHOC JalIbHEHIIIee Pa3sBUTHC (1)H3H‘{CCKI/IX mponueccoB, a TaAKKC BbIJIBUT'AThb
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

— TPUMEHSTH PA3JINYHbIE METOIbl, HHCTPYMEHTHI M 3alIpOChl IPU MOUCKE M 0TOOpe MH(OpMaIK Win
JAHHBIX C YYETOM IPEIIOKEHHON yueOHOH (pU3NUecKoil 3a1auu;

— aHaJIM3UupoOBaATb, CUCTCMATU3UPOBATH U UHTCPIPCTUPOBATH I/IH(I)OpMaI_II/IIO PAa3JIMYHBIX BUIOB U (I)OpM
NMpEACTaBJICHUA,

— CaMOCTOSTENIbHO BEIOMPATh ONTUMAIBHYIO (OPMY MpeACTaBIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh
pelaeMble 331a41 HECJIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOU rpadMKoi U MX KOMOUHAIMSIMU.



YHHBepca.]'ILHbIe KOMMYHHUKATUBHBIC JelcTBUA

Obwenue:

— B X0JIe 00CYyX/IeHUs yueOHOTO MaTepualia, pe3yJIbTaToB JTa0OpaTOPHBIX PAOOT U IPOEKTOB 331aBATh
BOITPOCHI IO CYIICCTBY 06cy>1<1[aeM0171 TEMbI U BBICKA3bIBATb UJACHU, HALICJICHHBIC HAa PCHICHHEC 3aJa4d U
o yIepKaHue OJIaroKeNaTeIbHOCTH OOIICHUS,

— COIIOCTABJIATH CBOH CYKIACHUA C CYXKICHUAMU JAPYIrux y4aCTHHUKOB Jualiora, O6Hap}I)KI/IBaTI)
pa3IM4Mue U CXOACTBO MO3ULINI;

— BbIPpAXAaTb CBOIO TOUKY 3PpCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAaX;

— TYOJIMYHO MPENCTABIATH PE3yIbTAThI BRIIOJHEHHOTO (PU3NYECKOTO OTBITA (IKCIIEPUMEHTA,
HCCTIEIOBAHUS, TIPOEKTA).

Coemecmuasn deamenbHoCmy (COMPYOHUUECME0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUIYaTbHON PabOThI MPU PEIICHUN
KOHKPETHOM (pr3nyeckoit mpoOiemsr;

— IMPUHHUMATH OCINU COBMECTHOH ACATCIIBHOCTH, OPraHU30BbIBATH JIeI\/'ICTBI/IH mno eé JOCTHIKCHHIO!

pacrpenensTh poyiH, 00CYXIaTh MPOIECCHl U PEe3yJIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBIIIOJIHATHh CBOIO 4aCTh pa6OTLI, AOCTHUTasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOEMY HAIIPABJIICHUIO U
KOOPAUHHUPYSA CBOU }IeﬁCTBHﬂ C ApYruMH YICHAMHU KOMaHABbI;

— OIICHMBATh KAYECTBO CBOETO BKJIJa B OOIINM MPOJAYKT MO KPUTEPHUSAM, CAMOCTOSITEIILHO
chopMyIUPOBAaHHBIM YYACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopzanmauuﬂ:

— BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYALUSIX, TPEOYIONIUX JUIsl pelIeHUus PU3MIECKUX
3HAHHI;

— OPUEHTUPOBATHCS B PA3NIMYHBIX MOIXOAAX MPUHATHUS PelieHUH (MHIUBUAYAIbHOE, IPUHATHE
pElIeHUs B TpYIIe, IPUHITHE PELLICHUN TPYIIIOif);

— CaMOCTOSITEJIBHO COCTABJIATh aJITOPUTM pelieHus] GU3NUYECKOM 3a/1a4Ml WU TIaHa UCCIIEAOBAaHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHUPOBATH Mpe/uiaracMbie
BapUAHTHI PEIICHUM;

— Jenath BbIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
Camoxonmponw (pegpnekcusn):
— JIaBaTh a/ICKBaTHYIO OLICHKY CUTYAIlUH U MpeJiarath IiaH e€ n3MEHEHUS;

— OOBSCHATH NPUYMHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3yIbTaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTB KOPPCKTUBHI B ACATCIBHOCTD (B TOM YHMCJIC B XO/JI BBIIIOJTHCHU (I)I/ISI/I‘-IGCKOF O UCCJICAOBAHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITCJ'ILCTB, HN3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIINX prI[HOCTCﬁ;

— OILICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmeieKkm:



— CTaBUTh ce0sl HA MECTO JIPYroro 4esIoBeKa B XOJI€ CIIOPa MU JIUC KYCCHUH Ha Hay4YHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

Ilpunamue cedsa u opyaux:

— TpU3HABaTh CBOE MPABO HA OIIUOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUSAX HA
Hay4HbIE TEMBI U TAKOE K€ [IPABO APYroro.

HNPEIMETHBIE PE3YJIbTATbBI

7 KJIACC

[IpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh cHOPMUPOBAHHOCTD Y 0OYJArOIINXCS
YMCHHM:

— WCIIOJIb30BaTh MOHATHS: (PU3NIECKUE ¥ XUMHUYECKHE SBJICHUS; HAOMIOIeHNE, SKCTIEPUMEHT, MOJETIb,
THIIOTE3a; SAMHULBI (PU3NIECKUX BEITMYNH; aTOM, MOJIEKYJIa, arperaTHbIE COCTOSTHHS BEIIECTBA
(TBEpHOE, XKUAKOE, Ta3000pa3HOE); MEXaHMYECKOE JIBIKEHUE (PaBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPHSI, paBHOAEUCTBYIOMIAs cuJl, nedopmanus (ynpyras, miacTuyeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

— paznuuath ABiIeHus (AU Py3usi; TEMI0BOE ABMKEHHUE YaCTUIl BEIIECTBA; pABHOMEPHOE JIBIKEHUE;
HEPAaBHOMEPHOE JIBWJKCHHE; MHEPIIMS; B3aMMOJICHCTBHE TEIT; PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOU
OCBHI0 BpallleHHs; Iiepeiaya JaBlIeHusl TBEPAbIMU TeIaMHU, KUAKOCTIMHU U razaMH; aTtMochepHoe
JIaBJICHUE; TUIaBaHME TEeJ; MPEBPALICHUS MEXaHUYECKON SHEpruu) Mo OMHCAHMIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

— pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKPYXKAIOLIEM MUPE, B TOM YHCIIE
¢buznyeckue SBICHUS B IPUPOJIE: MPUMEPDI ABHKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOM U HEXXUBOU
MIPUPO/Ie; ACUCTBHUE CUJIbI TPEHUSI B IPUPOJE U TEXHUKE; BIUSIHNE aTMOC(EPHOTO JaBiICHUS Ha )KUBOU
OpraHu3M; IUIaBaHUE PbIO; phIYary B TEJ€ YeJIOBEKa; IPU STOM MEPEBOIUTH MIPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJICNIATH CYLIECTBEHHbIE CBONCTBA/PU3HAKN (PU3NYECKUX SBICHUM;

— ONMCHIBATh U3yYEHHBIE CBOMCTBA TEJ U (U3NYECKHE SBJICHUS, UCTIOB3YS (U3NUYECKUE BEITMUNHBI
(macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa
TSKECTH, BEC Tela, CUJIa TPeHHUs, AaBiieHue (TBEPIOTo Teja, XKHUAKOCTH, ra3a), BHITAIKUBAIOLIAs CHUIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJICUO CHJIIbI, MOMEHT CHJIbI, KOO (PUIIMEHT MOJIE3HOTO NEHCTBUS
MEXaHHU3MOB, KHHETUYECKasl ¥ TIOTEHI[MATbHAsI SHEPTHs); TIPU ONMKUCAHUU TPABUIBLHO TPAKTOBATh (hr3H-
YECKHUIl CMBICI HCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYCHUS U eAMHUIIBI (GU3UYECKUX BETUYHH, HAXOTUTh
(bopMyIibl, CBS3BIBAIOIINE TAHHYIO (DU3HUECKYIO BETUUYUHY C IPYTUMH BEIMYMHAMHU, CTPOUTH IpaQUKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKIX BEIHYHH;

— XapaKTepHu30BaTh CBOWMCTBA Tel, (PM3NUECKUE SBICHHS U MPOIECCHI, UCIOb3YS MPaBUIIA CIOKCHHS
cu (BAOJb OJTHOM IpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna, MpaBUIO paBHOBECUS
peruara (6510Ka), «30JI0TO€ PABHIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUUECKOM SHEPTUHU; TIPH STOM
JaBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U 3aHCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKECHHUE;

— OOBACHATH PU3MYECKUE SBICHMS, MPOLECCHl U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE
CUTYyalMil IPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHeHuE U3 1—2 JTOTUYECKUX IIaroB ¢ onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBIICHUH,
($U3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

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



CTaBIATh (PU3UUECKUE BETUYUHBI B (DOPMYIIBI U TPOBOIUTH PAaCUEThl, HAXOJUTH CIIPABOYHBIC TaHHBIE,
HEOO0XOAMMBIE JJIS PEIICHHUs 33/1a4, OIICHUBATh PEATMCTUYHOCTD MOJYyYeHHOH (PU3NUeCcKON BEIIMUHMHBL,

— pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIMTH MPU OMOIIH (PU3HMYECKHX METOA0B; B OTUCAHUHT
HCCIIEIOBAHUS BBLIEISTH IPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTE3Y), Pa3InyaTh U UHTEPIPETUPOBATH
MIOJIy4EHHBIH Pe3yNbTaT, HAXOAUTH OIIMOKK B XOJ€ OIBITA, IEJIaTh BBIBOJBI [0 €T0 PE3yJIbTaTaM;

— TIPOBOJMTH OIIBITHI IO HAOIIOJCHUIO (HU3NIECKUX SBICHUH WM (PU3NIECKUX CBOHCTB TEI:
(hopMyITHpOBaTh MPOBEPSEMBIE MPEAIOIOKECHHIS, COOUPATh YCTAHOBKY U3 MIPEIOKEHHOTO 000pyI0Ba-
HUSI, 3aIACHIBATH XOJI OIBITA ¥ (POPMYIHPOBATH BEIBOIBI;

— BBIIOJHATH MPAMBIC U3MCPCHUA PaCCTOAHHA, BDEMCHH, MACCHI TCJIA, 06”béMa, CHJIBI 1 TEMIICPATYPhbL
C UCIOJIb30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB; 3aMKUCHIBATH MOKA3aHUS PUOOPOB € yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

— TMPOBOJUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJIHOM (PM3UUECKON BEJITMUYUHBI OT IPYTOM C
HCII0JIb30BAHMEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IMYTH PaBHOMEPHO JBHKYIIETOCs Tela OT BPEMEHU
JBUKEHMSI TeJla; CUIIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKU MOBEPXHOCTEN Tell U
HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIOIIAIA COIIPUKOCHOBEHUS TEN; CUJIbI YIPYTOCTH OT yJJIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CHJIbI OT 00BbEMA MOrpyKEHHOMN YacTH Tella ¥ OT MNIOTHOCTH JKUJKOCTH, €€
HE3aBHCHMOCTH OT IUNIOTHOCTH TeJla, OT IIIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJIO; YCIOBHIM IJIaBaHUs Te,
yCIIOBUI paBHOBECHS pblyara 1 0J0KOB); y4aCTBOBATh B INIAHUPOBAHUHU Y4EOHOTO UCCIIEOBAHUS, COON
paTh YCTAaHOBKY U BBITIOJHATH U3MEPEHUS, CIIETYs MPeI0KEeHHOMY IUIaHy, (UKCHUPOBATh PE3yIbTAaThI
MIOJIy4EHHOH 3aBUCUMOCTH (PU3NYECKUX BEJTMUMH B BUJIE NTPEJUI0KEHHBIX TaOIUI] U TpaMKOB, JeIaTh
BBIBOJIBI 110 PE3YJIBTaTaM HUCCIIECIOBaHUS;

— TMPOBOAUTH KOCBEHHBIE U3MepeHUsl GPU3NUECKUX BEIUUUH (TUIOTHOCTH BELIECTBA KUJIKOCTH U
TBEPIOTO TeNa; cuia TPEHUS CKOJIbKEHHUS; IaBJICHHE BO3/lyXa; BBITAJKMUBAIOIIAs CUJla, AEHCTBYIONIAs Ha
MOTPYKEHHOE B KUAKOCTH TEJI0; KOIPPUIIMEHT MOJIE3HOTO EHCTBHUS MPOCTHIX MEXAHU3MOB), CIIEIyS
MpeI0KEHHOM UHCTPYKIUU: TIPU BBIIOJTHEHUH U3MEPEHUI COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAU€HHUE UCKOMOMN BEJIMYHHBI;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1ab0opaTopHBIM 000pyI0BAaHUEM;

— yKa3bIBaTh MIPUHITUIIBI ICHCTBHS MPUOOPOB U TEXHHYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMeTp, phlyar, MOIBUKHBIA U HETOIBM)KHBIN OJI0K, Ha-
KJIOHHA IIOCKOCTD;

— XApPAaKTCPHU30BaATb IIPHUHIUIIbI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C 0H0p0171
Ha UX OIMKMCaHUsA (B TOM 4HUCJIIC: ITIOAIIMITHUKH, yCTpOﬁCTBO BOJ0OIIpOBOAA, FI/I,Z[paBJ'II/I‘IeCKI/Iﬁ IIpecc,
MAaHOMETP, BBICOTOMCP, HOpHIHCBOﬁ HacocC, aPGOMeTp), HCIIOJIb3YA 3HAHUSA O CBOMCTBaxX (1)I/I3I/I‘ICCKI/IX
SIBJICHUH U HCO6XOI[I/IMLIe (I)I/IBI/ILICCKI/IC 3aKOHBI U 3aKOHOMEPHOCTH;

— MPHUBOJUTH MPUMEPHI / HAXOAUTh UHGOPMAITUIO O IPUMEPAX MPAKTUIECKOTO HCTIOIb30BAHUS
(bu3MuecKUX 3HAHHUI B MOBCEIHEBHON KHU3HU I 0OecreueHrus 0€30MacHOCTH MPU OOpaIleHHH C
npudopaMu U TEXHUYECKHUMH YCTPOICTBAMU, COXPaHEHHUsI 30 POBBS M COOMIOICHUSI HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpefie;

— OCYILICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHUHU C 3aJaHHBIM
IIOHUCKOBBIM 3aITPpOCOM, Ha OCHOBC UMCIOIIIUXCSA 3HAaHUM U HYTCM CpaBHCHHUA Pa3JIMYHbIX HCTOYHUKOB
BBIICIIATD I/IH(I)OpMaI_II/IIO, KOTOpAa sABJIACTCA HpOTPIBOpC‘IPIBOfI WA MOXET OBITh HCHOCTOBepHOﬁ;

— HCIIOJIB30BaTh IIPH BBINIOJIHCHUN y‘-Ie6HBIX 3aJlaHui HAayYHO-TIOMMYJIAPHYIO JTUTCPATYPY (I)I/ISI/IIICCKOFO



COJIep’KaHus, CIIPaBOYHbIE MaTEpUaIIbl, peCypchl C€TH VIHTEpHET; BiIafieTh NpUEMaMH KOH-
CIIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYIYIO;

— CcO3/7aBaTh COOCTBEHHBIE KPATKHE MMICHMEHHBIC U YCTHBIE COOOIIECHUS HA OCHOBE 2—3 HCTOYHUKOB
uHpopManuu GU3NIECKOTO COACPIKAaHUS, B TOM YHUCIIE MyOJUYHO /IeNaTh KpaTKue COOOIeHHUs O
pe3ynbTaTax MPOEKTOB WM YUIeOHBIX HCCIICI0BAHUN; IPU TOM I'PAMOTHO MCTIOIh30BaTh H3yUCHHBIN
MOHATHIHBIN ammapaT Kypca GU3UKH, COMPOBOXKIATH BRICTYIUICHHUE MTPE3CHTAIINCH;

— TpY BHITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIIEAOBAHUIN pacrpeessiTh 00s13aHHOCTH B TPYIINE B
COOTBETCTBHUHU C MOCTABJICHHBIMU 33/1a4aMH, CIEAUTH 3 BHITIOJIHEHUEM ILJIaHA ICWCTBUM, aJICKBATHO
OIIEHUBATh COOCTBEHHBIN BKJIAJ] B ACSITEILHOCTD IPYIIIBI; BRICTPAUBATh KOMMYHUKATUBHOE
B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAKOIIUX.

8 KJIACC

[IpeameTHBIC pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTh y 00yJaIOITUXCS
YMCHHM:

— MHCHOJIb30BaTh MOHATHS: Macca ¥ pa3Mepbl MOJIEKYJI, TETUIOBOE JBUKEHUE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTAIIINYECKHE U aMOp(HbIe TeJa, HaChIIEHHBIH U HEHACHI-
LIEHHBIN ap, BIAKHOCTh BO3yXa; TEMIEPATYpa, BHYTPEHHSSI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIIEMEHTAPHBIN AIEKTPUYECKUH 3apsJl, SIIEKTPUYECKOE IT0JIE, TPOBOHUKH U TUAJIEKTPUKH, ITO CTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE ITOJIE;

— pa3nuyaTh sIBJICHUS (TEIUIOBOE paclIupeHue/cKaTre, Terionepeaada, TeIioBoe PaBHOBECHE,
CMauyuBaHKe, KaUISIPHBIC SIBICHUS, NCTIApEHHE, KOHICHCAITUS, IIJIABJICHHIE, KPHCTAILTU3AIIHSI
(oTBepneBaHme), KUTNIEHUE, TeTUIONEpenaya (TEIIONPOBOIHOCTL, KOHBEKITHS, U3TyUEHHUE); DIICKTPU3AIIUS
TeJ, B3aUMOJICHCTBHE 3apsI0B, ACHCTBUS JICKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aUMO/ICHCTBUE
MarHMTOB, ACHCTBUE MArHUTHOTO IIOJIS HA MIPOBOJAHUK C TOKOM, DJIEKTPOMArHUTHASI MHIYKIIHSI) TIO OTTH -
CaHHIO UX XapaKTCPHBIX CBOMCTB U HA OCHOBE ONBITOB, JICMOHCTPHPYIOUIHX JJaHHOE (PU3NIECKOE
SIBIICHHC;

— pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKPYXKAIOLIEM MUPE, B TOM YHCIIE
¢buznueckue SBICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHUE M KAaIWJLUISIPHBIE SIBJICHUS B IPUPOJIE,
KpUCTAILJIBI B IpUpoae, u3nyuenue ComHIla, 3aMep3anue BOJ0EMOB, MOPCKUE OpH3bl, 00pa3oBaHUe
pOCBI, TYMaHa, UHesl, CHera; JIEKTPHUUECKUE SBICHUS B aTMOc(hepe, FIMEKTPUIECTBO KUBBIX OPraHU3MOB;
MarHuTHOE MoJje 3emiu, Apeid Moo COB, pOJib MATHUTHOTO TOJIS A7 )KU3HU Ha 3eMIie, MOJISPHOE CU-
SIHUE; TIPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7]auy B YUeOHYI0, BBIJICJATh CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PU3NUECKUX SBIICHUM;

— OIUCBIBATh U3Y4YEHHbIE CBOMCTBA TeJ U (PU3UUECKUE SIBIICHUS, UCIIOJIB3Ysl (PU3HUECKIE BETMUNHbBI
(TemmnepaTypa, BHYTPEHHSs1 SHEPTUsl, KOJMUYECTBO TEIJIOTHI, YAeIbHasl TeIIOEMKOCTh BELECTBA,
yJelbHas TEeMyIoTa IJIaBJIeHUs, yIelIbHas TeIIoTa napooOpa3oBaHus, yaelbHas TeIIoTa CrOpaHus
TOTUINBA, KOA(PPULIMEHT MOJIE3HOT0 IEHCTBUS TEMI0BOM MaIIMHBI, OTHOCHUTENIbHAS BIAKHOCTH BO3/yXa,
IEKTPUYECKU 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHUE, CONPOTUBIIEHUE IIPOBOIHUKA, YAEIBHOE
COIIPOTHUBJIEHUE BELIECTBA, pa00Ta U MOIIHOCTb AJIEKTPUYECKOTO TOKA); IIPU OIMCAHUY NPABUIILHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIOIb3YEMBIX BETHUUH, 0003HAUCHHS U €AUHULIBI PU3MYECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOIIUE TAHHYIO (PU3UUECKYIO BETUUMHY C IPYTUMHU BETMYMHAMH,
CTPOMTH TpapUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

— XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHUS U MIPOLECCHI, UCIOJIb3Yysl OCHOBHbBIE
IIOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BEILECTBA, IPUHIUII CYIIEPIIO3ULIMHU 10JIEH



(Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUS 3apsiia, 3akoH OMa JiIs yyacTKa 1eru, 3aKkoH JKoyss -
JleHia, 3aKOH COXpaHEHUsI YHEPTUH; IIPU 3TOM J1aBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA U 3aIHCHIBATH
€ro MaTeMaTU4eCKOe BhIPAXKECHUE;

— OOBSCHATH (PU3UUECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallUi IPAKTUKO -
OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH 00BsiC-HEHUE U3 1 -
2 NOTHUYECKUX IIArOB € ONMOpoi Ha 1 - 2 W3ydeHHBIX CBOMCTBA (PM3NUECKUX SBICHHUN, (PHU3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peraTh pacu€THbIC 3a7a4u B 2 - 3 NeHCTBUS, UCTIOJB3Ysl 3aKOHBI U
(dbopmyIbl, cBsI3bIBatONINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41 3aITUCHIBATh
KpaTKO€ YCJIOBUE, BBISBJIATh HEJOCTATOK JAHHBIX JJISl PEIIEHUS 3a7a4u, BBIOUPATh 3aKOHBI U (POPMYJIbL,
HEOO0XOAUMBIE IS €€ PELICHHS, TIPOBOUTH PACUYETHI M CPABHUBATH MOJyICHHOE 3HAUCHHE (PU3UUECKOM
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

— pacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCHIUTD ITPH ITOMOIITH (i)I/ISI/ILIeCKI/IX MCTOJOB; UCIIOJIB3Yys
OIMMCAaHUC UCCIICAOBAHMs, BEIACIIATE ITPOBEPACMOC IMPEAIIOJIOKCHNUE, OLICHUBATD IMTPABUJIBHOCTDL IIOPAAKA
IMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBObI;

— MPOBOAUTH OMBITHI 110 HAOIIOAECHNIO (PU3NUECKUX SIBJICHUM UM PU3NUECKUX CBOICTB TEJ
(KanmuIUIsIpHBIC SIBJICHHS, 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00béMa, TeMIiepaTypbl; CKOPOCTH PO -
1ecca OCThIBAaHUS/HArpeBaHUS MPU U3TYYEHUHN OT IBETA U3ITyYAIOIICH/TIOTIIOMIAOIIECH TOBEPXHOCTH;
CKOPOCTBH UCITApCHUA BOABI OT TEMIIEPATYPhI ) KUAKOCTHU U IIJIOIIa U ee TMOBEPXHOCTHU, JJICKTPpHU3ALUA TCIT
n B3aI/IMOﬂeI\/’ICTBI/Ie SJICKTPUYCCKHX 3apsAa0B, B3aI/IMO)IeI>’ICTBPIe IMOCTOAHHBIX MAarHuTOB, BU3yaIn3alusd
MAarHUTHBIX HOJIEW ITOCTOSHHBIX MAarHuToOB, )IGI7ICTBI/I5[ MarduMTHOTI'O IIOJISA Ha MPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHuTa, CBOMCTBA AMEKTPOABUraTelIs MOCTOSHHOTO TOKa): (hOPMYyIUPOBAThH
IIpOBepsieMbI€ MPEAINOI0KEHHsI, COOUpaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0BaHMsl; OMUCHIBATD
XOJ1 OTIbITa U (POPMYJIUPOBATH BHIBObI;

— BBIIOJHATH MPSAMbIE U3MEPEHUS TEMIIepaTyphl, OTHOCUTENILHOM BIIaKHOCTH BO3/1yXa, CHIIbI TOKA,
HaMpPsDKEHUS € UCTOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUUKOB (PU3MUECKUX BEIMYMH; CPABHUBATH
pe3yNbTaThl U3MEPEHUH ¢ yU€TOM 3aJJaHHON a0COIIOTHOMN MOTPEITHOCTH;

— IPOBOJUTH UCCICIOBAHNE 3aBUCUMOCTHU O,Z[HOI71 (bH3H“I€CKOfI BCJIMYMHBI OT ,Z[perﬁ C
HCII0JIb30BAHHUEM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIIPOTUBJICHHS IIPOBOJHUKA OT €0 JJIMHBI,
ImIomaau MmornepeyHoro CCUCHUA 1 yaACJIbHOT'O COIIPOTHUBICHUA BEIICCTBA ITPOBOJHKKA, CUJIBI TOKA,
HAYHIETO YCpe3 NPOBOAHUK, OT HAIIPSKCHUA HAa IPOBOJAHHUKE; UCCIICAOBAHNEC ITIOCICAOBATCIIBHOI'O U I1a-
PaAICIBbHOIO COCI[I/IHCHI/Iﬁ HpOBO,I[HI/IKOB)Z IIAHUPOBATDb UCCICAOBAHHC, CO6I/IpaTL YCTaHOBKY U
BBIIIOJIHATE U3MCPCHUS, CICAYA NMTPCATIOKCHHOMY IJIaHY, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ
3aBUCHMMOCTH B BUJC Ta6J'II/II_I nu I‘pa(1)I/IKOB, ACJIaTh BBIBOBI 110 PE3YyJIbTaTaM UCCICAOBAHUAA,

— MPOBOAUTH KOCBCHHLIC U3MCPCHUA (I)I/ISI/ILIGCKI/IX BCIINYHMH (y,Z[eJ'ILHaH TEIIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUEC ITPOBOJIHUKA, pa60Ta " MOIITHOCTB 3JICKTPHUYICCKOT'O TOKa)I IJIaHUPOBATH U3MCPCHUA,
CO6I/IpaTB SKCIICPUMCHTAJIbHYO YCTAHOBKY, CIICAY npezmoxceHHoﬁ WHCTPYKIHNH, U BBIYUCIIATH
3HAYCHUEC BCIINYHUHDI,

— co0oaTh IpaBUia TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyIOBAHUEM;

— XapaKTCpUu30BaThb HNPUHIHUIILI JencTBUA N3YYCHHBIX HpI/I60p0B U TCXHUYCCKUX YCTpOﬁCTB C OHOpOI71
Ha UX OIIMCaHHA (B TOM YHUCJIC: CUCTCMA OTOINICHUSA JOMOB, THTPOMETDP, ITapOBas Typ61/IHa, aMIIepMEeTp,
BOJIbTMCTD, CUETUYHK SHCKTqueCKOﬁ OHEPTHUHU, SJICKTPOOCBCTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbIC
3JICKTpOHpH60pBI (HpI/IMepBI), QJICKTPUYCCKUC MTPCAOXPAHUTCIIN, SJICKTPOMATHUT, SJICKTPOABUTATCIIb
IIOCTOAHHOI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)I/IBI/II-ICCKI/IX SIBIICHUI U HCO6XOI[I/IMLIC
(I)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTHU,



— pPAacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA M U3MEPUTENbHBIE TPHOOPHI IO CXeMaM H
CXEMaTHUYHbIM PUCYHKaM (3KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUrATEIb
BHYTPEHHETO CrOPaHHUsl, JIEKTPOCKOII, PEOCTAT); COCTABIISITh CXEMbI NIEKTPUUECKUX LIETEH ¢
MOCIIEIOBATEIbHBIM U MAPAJUICIIbHBIM COSAMHEHUEM AJIEMEHTOB, pa3jinyast yCIOBHbIE 0003HAUYCHUS
3JIEMEHTOB JIEKTPUUYECKUX LEIEH;

— TPUBOJUTH MIPUMEPHI/HAXOIUTh HH(OPMAIIHIO O PUMEpPaxX MPaKTHYECKOTO UCTIOIb30BaHUS
(bu3HYECKUX 3HAHUH B MIOBCETHEBHOW KU3HU JJIsl 0OecTieueHust OS30IMacCHOCTH MPU 0OpaIeHUH ¢ TIPUO0-
paMu M TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHCHHS 3I0POBbS U COOJIOICHUS HOPM IKOJIOTHUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPELIE;

— OCYILIECTBIATh MOUCK HHpOpManMK (U3NYECKOTo cojepkaHus B ceTu MIHTepHeT, Ha OCHOBE
UMEIOLIUXCS 3HAHUM U TIyTEM CpaBHEHUS JOTIOJIHUTENIBHBIX HCTOUHUKOB BBIIEATH MHPOPMAIIHIO,
KOTOpasi SBJSETCS MPOTUBOPEUNBOI MIJIM MOYKET ObITh HEJJOCTOBEPHOM;

— HCII0JIb30BATh IIPU BHITIOJTHEHUH YUEOHBIX 33JaHUI HayYHO-TIONYJISPHYIO JTUTEPATyPy (PU3UUECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl cetu VHTepHeT; BIaJaeTh NpuEMamMu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— cO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKHE YCTHBIE cOOOIIeHus, 000011ast nHpopMaLnio U3
HECKOJIbKUX HCTOYHUKOB (PU3UUECKOTO COJEPKAaHUS, B TOM YHCIe MyOIMYHO IPEACTABISTh PE3YIbTaTh
MIPOEKTHOM WJIM HCCIEA0BATEIBCKON AESITETbHOCTH; IPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3yUEHHBIN
MOHATHIHBIN anmapaT Kypca QU3UKH, COMPOBOXKIATH BBICTYINIEHUE TIPE3EHTAIINEH;

— TMIPH BBITIOJIHEHUH Y4€OHBIX IPOEKTOB U HCCeI0BaHU (U3NUYECKUX MPOIIECCOB paclpeaesiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJIEHHBIMH 33/1a4aMH, CIEIUTh 32 BHIMOJIHEHUEM IIJ1aHa
JNeUCTBUI U KOPPEKTUPOBATH €0, aJIeKBATHO OLICHUBATh COOCTBEHHBIH BKJIAJl B €SI TEIHHOCTh TPYIIIIHI;
BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, MTPOSBIISS TOTOBHOCTh pa3peliaTh KOHQIUKTHI.

9 KJIACC

[IpenmeTHbie pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y OOyUYaIOIINXCS
YMEHUU:

— HCIIOJIB30BaTh IMOHATHA: CUCTEMA OTC‘léTa, Mar€pualibHas TO4YKa, TPaCKTOpHA, OTHOCUTCIBHOCTD
MCXaHHUYCCKOI'O JBUXKXCHUA, z[e(bopMaumI (yr[pyra;l, HJ'IaCTI/I‘{eCKaH), TPCHUC, HCHTPOCTPEMHUTCIILHOC
YCKOPEHUC, HEBECOMOCTD U NICPETPY3KU; HCHTP TAKCCTHU, a0COJIFOTHO TBépI[OC TCJIO, HCHTP TAXKECTH
TBépI[OFO TCJla, pPaABHOBCCHEC, MCXAHNYCCKUC KOJIe0aHus U BOJIHBI, 3BYK, I/IH(I)paSBYK " YJIbTPa3BYK;
QJICKTPOMArHUTHBLIC BOJIHBI, HIKaJIa 3JICKTPOMAIrHUTHBIX BOJIH, CBECT, 6J'II/130py1(OCTB " JaJIbHO30PKOCTD,
CIICKTPBI UCITYCKAHUA U ITOTJTIOIMICHU A, anb(ba, Oera u raMMa-us3IydCeHus, U30TOIIbI, SAACPHAA DHCPICTHKA,

— pa3jan4aTh SABJICHHUA (paBHOMepHOG U HCPABHOMCPHOC HpHMOHHHeﬁHOG JABHIKCHUC,
PaBHOYCKOPCHHOC HpHMOHHHeﬁHOG JABHXKXCHHC, CBO6OI[HOC MmaaceHue T€Ji, paBHOMEPHOC ABHUKCHUC T10
OKPY’XHOCTH, B3aHUMOJCHCTBHE TCJI, pCAKTHUBHOC IBUXKCHUC, KoJie0aTenbHOE JABMOKCHHC (3aTyxa}0Hme u
BbBIHYXXJICHHBIC KOJ'IC6aHI/I$I), PE30HAHC, BOJIHOBOC ABUXKCHUC, OTPAKCHUEC 3BYKa, HpﬂMOJ’IHHCfIHOC
PpacnpoCTpaHCHUEC, OTPAKCHUC U IIPCIIOMIICHUC CBETA, IIOJIHOC BHYTPCHHEC OTPAKCHUEC CBCTA,
Pa3JI0KCHUC Oenoro ceera B CIICKTP U CIIOKCHUC CIICKTPAJIbHBIX IBCTOB, AUCIICPCUA CBCTA,
C€CTCCTBCHHAs PaANOAKTUBHOCTh, BOSBHUKHOBCHHUC JIMHENYaToro CIICKTpa I/I3J'Iy‘ICHI/I$I) 10 OIMMCAaHHUIO UX
XapaKTCPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘{CCKOC SBJICHUC,

— paclio3HaBaTh MPOABJICHUC U3YUYCHHBIX (pI/I3H‘{eCKI/IX SIBIICHUI B OKpYKaromemM MUpe (B TOM YHCJIC
(I)I/IBI/I‘-IGCKI/IG SABJICHUSA B ITPUPOAC: MPUIIUBLI U OTJIMBbLI, ABUKCHHUC IIJIAHCT ConHeuHOH CUCTCMBI,



PEaKTUBHOE JIBMKCHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB )KMBOTHBIMH, 3€MIIETPSCEHHUE,
ceiicMMYeCKHEe BOJIHBI, IIyHaMH, 3X0, [[BETa T€Jl, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOIOTMUECKOE
JeWCTBUE BUAUMOTO, YIBTPa(hroIeTOBOrO M PEHTTEHOBCKOTO U3IyYeHUN; €CTECTBEHHBIH
panmoaKTUBHBIA (POH, KOCMHYECKHE JTy4H, PaANOAKTUBHOE H3ITyYeHHE IPUPOIHBIX MUHEPAJIOB;
JeMCTBUE paMOAKTUBHBIX U3JTyYEHUI Ha OPraHU3M 4€JIOBEKA), IPU 3TOM IEPEBOAUTDH NIPAKTUUYECKYIO
3aady B y4eOHYIO, BBIACTATH CyIIECTBEHHbIE CBOMCTBA/PU3HAKY (PHU3UUECKUX SBIICHUI;

— OIKMCHIBATh U3yYEHHBIEC CBOWCTBA TEJ U (PM3UUECKHUE SIBIICHUS, UCTIONB3Ys (PU3HUECKIE BETHINHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHUE, IEPEMEILIECHHUE,
IIyTh, YTJI0Bas CKOPOCTb, CUJIa TPEHHUS, CUJIA YIIPYTOCTH, CUJIA TSYKECTH, YCKOPEHHE CBOOOIHOTO
MaJIeHUs, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CUJIbl, MEXaHUYECKasi pad0Ta U MOLIHOCTb, IOTEHIUAJIbHAS
SHEPTHsl TeJla, NOJHATOrO HaJl TOBEPXHOCTHIO 3€MIIM, IOTEHIIMAJIBHASI SJHEPTUS CKATOU MTPYKUHBI,
KMHETHUYECKasi JHEPI'Hsl, M0JIHAas MEXaHWYecKasi SJHEprus, IeproJl U YacToTa KoJieOaHU, IIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BbICOTAa TOHA, CKOPOCTh CBETA, TOKA3aTeN b MPEIOMIICHHSI CPE/Ibl); IPU ONUCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOIb3YEMbIX BETMYUH, 0003HAYEHUS U €AMHUIIBI
(u3NYECKUX BEMYHNH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOILINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMHU
BEJTMYMHAMHU, CTPOUTH IPaPUKN U3yYEHHBIX 3aBUCUMOCTEN (DPU3NMUECKUX BEJIUYUH;

— XapakTepU30BaTh CBOMCTBA Tell, (PU3UIECKUE SBJICHUS U MPOIIECCHI, UCIIOIB3Ysl 3aKOH COXPaHCHHUSI
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHMUSI, IPUHITUTI CYMEPIIO3UIINH CHJI, TPUHITUTT OTHOCUTEIHHOCTH
lanunes, 3akonsl HproTOHA, 3aKOH COXpaHEHUST UMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPEIOMIICHUS CBETA,
3aKOHBI COXPAaHEHHMSI 3apSJ0BOTO M MACCOBOTO YHCEN TIPH SIIEPHBIX PEAKIUSIX; TPH 3TOM JIaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MaTeMaTHUYECKOE BBIPAKECHHUE;

— 00BACHATH (U3NYECKUE TIPOLECCH M CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYaIUil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUNHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH O0bsIC-
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SIBJICHUM,
(bu3nyeCcCKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiath pacy€THbIE 337a4u (OMUpArOIIKecs Ha CUCTEMY U3 2— 3 ypaBHEHHMI), UCIIOJIb3YsI 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (PU3NUECKUE BETUYUHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3aIMChIBATh
KpaTKO€ YCIIOBUE, BBISIBIISITh HEOCTAIOLINE U U30BITOUHbIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HE0OXO0IUMBIE /Ul PEIICHHUs, TPOBOAUTh PACYETHI  OLIEHUBATh PEATUCTUYHOCTD OJTYYEHHOTO
3HaueHUs PU3UYECKON BETUUHHBI;

— pacCIliO3HaBaTb HpO6J'ICMBI, KOTOPBIC MOXKHO PCHIUTD IIPpHU ITOMOIIN (bHSH‘ICCKI/IX MCTOIOB; UCIIOJIb3YyH
OIIMCAHUC UCCIICAOBAHUSA, BBIACIIATH ITPOBCPACMOC IIPCAITIOJIOKCHNUEC, OLICHUBATL IIPABUJIBHOCTD IIOPAAKA
MMPOBCACHUA UCCIICAOBaHUs, ACJIaTh BbIBOAbI, HHTCPIIPETUPOBATL PE3YJIbTAThI Ha6J'IIo,Z[eHPII>i H OIIBITOB,

— TPOBOJMTH OIBITHI 110 HAOMIOACHUIO (PU3NUYECKUX SABJICHUM MIIH (PU3NYECKUX CBOICTB TeJ (M3ydeHue
BTOpOTo 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH; 3aBUCUMOCTD Meprojia KojJeOaHHi
NPY)KUHHOTO MasiTHUKa OT MAaccChl Ipy3a M XKECTKOCTH MHPYXHUHBI U HE3aBUCUMOCTh OT aMIUIUTYIbI
MaJbIX KOJIeOaHUH; MPSMOJIMHEHHOE pPaclpOCTpaHEHHE CBETa, pa3JiokeHUe Oenoro caeTa B
CIIEKTp; M3Yy4YE€HHUE CBOICTB M300pa)keHHMs B IUIOCKOM 3€pKalie M CBOMCTB M300paXkeHHs MpeaMeTa B
coOuparorieit TuH3e; HaOIroIeHHEe CIUIOIIHBIX M IMHEHYAThIX CIIEKTPOB U3IY4YEHHs): CAMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOTO HAOOpa 000PyIOBaHMSI; OIIMCHIBATh X0 OTBITA U €TO
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIBL;

— TPOBOJUTH NPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, OTIpeielisis CpelHee 3HaYCHUE
u3MepsieMoil BennuuHbl ((PoKycHOE paccTosiHUE COOMPAIOLIEH JTMH3BI); 000CHOBBIBATh BHIOOP criocoba
M3MEPEHUs/U3MEPUTEIIBHOTO MPHOopa;



— TPOBOJMTH UCCIIEIOBAHUE 3aBUCHMOCTEH (H3MUECKUX BEJIMYMH C UCIOJIB30BAHUEM MPSMBIX
U3MEpEeHuH (3aBUCUMOCTb IIyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOU CKO-
pocTH; Ieproa KoJeOaHni MaTeMaTHYECKOTO MAsiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpa)KEHMsI CBETa OT yIJIa MAaJIEHUs U yIJIa IPEJIOMIICHUS OT yIja MaJeHus): INIAaHUPOBATh HCCIIE0-
BaHUE, CAMOCTOSITEILHO COOMPATh YCTAaHOBKY, (DMKCUPOBATH PE3YIbTATHI MOJTYYCHHON 3aBUCIMOCTH
(¢u3nveCKUX BEIMYUH B BHJIE TaONUIl ¥ IPpauKOB, JETaTh BHIBOJIBI IO PE3YJIbTAaTaM MCCIIEI0BAHUS;

— TPOBOJHTH KOCBEHHBIC U3MEPEHUS (PH3NUECKUX BEINIHH (CPETHSISI CKOPOCTh U YCKOPEHHE TeJa Ipu
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOIHOTO MAJICHHUS, )KECTKOCTD MPYKHHBI, KOAPPHUIIUEHT
TPEHUsS] CKOJIBKEHHUS, MEXaHMuyeckas paboTa M MOIIHOCTb, YACTOTA U NEPUO] KoJeOaHun
MaTeMaTHYECKOI0 U MPY>KUHHOTO MasiTHUKOB, OIITUYECKAsl CHJIa COOMpAIOIIEH JIMH3bI, paJOaKTUBHbIN
($oH): MIaHUPOBATh U3MEPEHHUS; COOUPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS,
cienys IpeaIoKEHHON MHCTPYKIUY; BBIYUCIIATh 3HAYEHNE BEJIMYMHBI M aHAIM3UPOBATh MOJyYEHHBIE
pe3ynbTaThl ¢ YUETOM 3aJaHHON ITOTPEIIHOCTH U3MEPEHU;

— coOmroaaTh npaBuiia TEXHUKHM 0€30MacHOCTH Ipu paboTe ¢ 1ab0opaTopHBIM 000pYI0BaHUEM;

— pa3jan4aTb OCHOBHBIC IIPU3HAKHU N3YYCHHBIX (1)I/I3I/I'-IGCKI/IX Moneneﬁ: Marc€purajJibHasd TOUKa,
a0COJIFOTHO TBép)IO@ TECII0, TOYCYHBIM UCTOUHUK CBC€Ta, JIy4, TOHKasd JIMH3a, INIaHCTapHasd MOJCJIb aToOMa,
HYKJIOHHas MOJCJIb aTOMHOTO s/pa,

— XapakTepHu30BaTh MPUHIUIBI JEMCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB C ONOPOi
Ha UX OIMMUCaHUuA (B TOM YHUCJIC: CIIMAOMETP, JAaTUUKHU IMOJIOKCHHA, pAaCCTOAHUA U YCKOPCHUS, paKETa,
9XOJIOT, OYKH, IEPUCKOT, (poTOammapar, ONTHIECKUE CBETOBOIBI, CIIEKTPOCKOII, IO3UMETp, Kamepa
Buiibcona), ucnosib3ys 3HaHUS O CBOMCTBAX (PM3MUECKHUX SIBJICHUN M HEOOXOIUMbIC (PU3UIECKIE
3aKOHOMEPHOCTH;

— HCIIOJIb30BATh CXEMbI I CXEeMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX MTPOLIECCOB MPU PEHICHUH YueOHO-TIPAaKTUYECKUX 33/1a4;
ONTUYECKUE CXEMBI JUIsI TOCTPOEHUS N300pakeHUH B IUIOCKOM 3€pKalie U COOMparolei JIMH3E;

— MPHUBOJUTH MPUMEPHI/HAXOJUTh HH(POPMALIMIO O TIPUMEpaxX MPAKTUYECKOTO UCIIOJIb30BAHUS
(bu3nyecKux 3HaAHUI B MOBCEIHEBHON KU3HU IJ1s oOecreueHrs 0€e30MacHOCTH MpU oOpaleHlu ¢ mpudo-
paMu U TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHMsS 3/I0POBbS U COONIOIEHUS HOPM IKOJIOTUYECKOTO
MOBECHUS B OKPYXAIOIIeH cpeje;

— OCYILICCTBJIATH IIOHUCK I/IH(1)OpMaI_II/II/I (1)I/ISI/I‘IGCKOI"O COACPIKaHUA B CCTU HHTepHeT, CaMOCTOATCIIBHO
q)OpMyJ'II/Ip}IH IMOVICKOBBIN 3aI1poC, HAXOAUTh ITIYTHU OIPEACICHUA JOCTOBCPHOCTU HOHy‘lGHHOfI
I/IH(bOpMaI_II/II/I Ha OCHOBE MMEIOIIMXCS 3HAaHUM U JOIIOJIHUTEIbHBIX HCTOYHHKOB,

— HCIIOJIb30BAaTh IIPpU BBIIIOJIHCHHUH y‘le6HBIX 3aJaHum HAaYYHO-TIOMMYJIAPHYIO JIUTCPATYPY (1)I/ISI/I‘IGCKOFO
COJACPpIKaHUs, CIIPABOYHBIC MATCpHaAJIbl, pECYPChI CCTH I/IHTepHeT; BJIaJCTh HpI/IéMaMI/I
KOHCIICKTUPOBAHUA TCKCTA, npe06pa30BaHI/I${ I/IH(I)OpMaI_[I/II/I W3 OJJHOM 3HAKOBOM CHCTEMBI B APYI'y1o;

— Co03/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHHUKOB (PU3NUECKOTO CO/IEPKaHMS, IyOJUYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM
WJIM MCCIIEN0BATENBCKON JESATENBHOCTH; IIPH 3TOM I'PAMOTHO HCIIOJIb30BATh N3YUEHHBIM MOHATUINHBIN
anrmapar u3y4yaemoro pasjena (U3MKU U COIPOBOXK/JIATh BHICTYIJICHHE MTPE3eHTAIUEH ¢ yUETOM
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne | HanmenoBauue pasgeno u | KommuecTso yacos Hara Busl 1esTeIbHOCTH Bunst, Gpopmsr JIeKTPOHHBIE
n/m | TeM NporpamMMsl H3yYeHHus KOHTPOJIS (uudposnie)
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE o0pasoBareabHbIe
padoTbl padoTbl pecypenl
Paznen 1. ®u3nka u e€ poJib B MO3HAHUU OKPY:KAIOLIET0 MHPa
1.1. | ®usuka — maykao 2 0 0 05.09.2022 | BeisiBiieHne pa3auunii Mexay Gpu3ndeckuMu U xumudeckumu npespaieHusMu (MC — xumus); | YCTHBIH onpoc; http://school-
npuponue 07.09.2022 | PacmosnaBanue U KaacCHu(DUKAUs (U3HYECKUX ABIEHHUMN: MEXaHUUECKHX, TEMIOBBIX, TECTHPOBAHNE; collection.edu.ru/
9NIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX; http://www fizika.ru/
HabuntoneHue u onicanne GU3NYECKUX SBICHUH; http://www.school.mipt.ru/
http://iwww.e-
science.ru/physics
http://interneturok.ru/ru
http://elkin52.narod.ru/
1.2. | ®u3nyeckne BeJHUYHHBI 2 0 1 12.09.2022 | Onpejenenue UeHbl JeIEHNS MKaTbl H3MEPUTEIBHOTO MPUOOPA; YcrHslii opoc; http://school-
14.09.2022 | M3mepenue NMHEHHBIX Pa3MEPOB TN M IPOMEKYTKOB BpEMEHH C yUETOM MOTPELIHOCTEN; TecTupoOBaHHE; collection.edu.ru/
V3mepenne 00béMa KUAKOCTH U TBEPIOTO Tea; JlaboparopHas http://www.fizika.ru/
V3mMepeHue TeMrepaTypsl IpH MOMOLIHX KHAKOCTHOTO TEPMOMETPA H JaTYHKA TEMIIepaTyphl; paboraNel; http://www.school.mipt.ru/
BhinosHeHre TBOPUECKUX 3a1aHUM 110 OUCKY CIIOCOOOB H3MEPE HUsl HEKOTOPBIX (PU3NYECKHUX http://www.e-
XapaKTePUCTUK, HAPHMEP Pa3MepOB MAIbIX 00BEKTOB (BOIOC, IPOBOJIOKA), yIANEHHBIX science.ru/physics
00bEKTOB, OOJIBLUINX PACCTOSHHUIT, MAIIBIX TPOMEXYTKOB BpeMeHH. OOCykICHIE MPETaraeMbIx http://www.all-fizika.com/
c11oco60B; http://interneturok.ru/ru
http://elkin52.narod.ru/
1.3 | EcrecTBenno- HayuHblii 2 0 15 19.09.2022 | Ipennoxenue croco60B NPOBEPKH THIIOTES; YcerHbIi onpoc; http://school-
MeTOJ MO3HAHHS 21.09.2022 | IlpoBeneHue MccneA0BaHKs 110 IPOBEPKE KAKOH MO0 MIIOTE3bl, HAPUMED: AalbHOCTb monéra | IIpakTHueckas collection.edu.ru/
apyKa, MyILEHHOTO FOPU30HTANIbHO, TeM 00JIblIe, YeM 00JIbIIe BHICOTA MYCKa; paborta; http://www.fizika.ru/
IToctpoeHne mpocTeimnx MoaeIeil PU3NIECKUX SBICHUM (B BUC PHCYHKOB HIIH CXEM), http://www.school.mipt.ru/
HampuMep nafeHue npeaMeTa; NpAMoIUHEHOe pacIpoOCTPaHEHUE CBETa; http://www.e-
science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
Uroro mo pazaeny 6
Paznen 2. [lepBoHaya/ibHbIE CBEIeHHS O CTPOEHHH BeLeCTBA
2.1. | Ctpoenue BeuiecTBa 2 0 1 26.09.2022 | Halmio/ieHne U HHTEPIPETALHS OTBITOB, CBHAETEIBCTBYIOMINX 06 aTOMHO -MOJIEKYIIPHOM Verustit ompoc; ttp://school-
28.09.2022 | ctpoeHnH BemeCTBA: OMBITHI C PACTBOPEHHEM PA3INUYHBIX BEIIECTB B BOJE; JlabopatopHas collection.edu.ru/
OueHka pa3MepoB aTOMOB M MOJIEKYJI € HCIOJIb30BaHUeM (OTOTpaduil, MONy4EHHBIX Ha pabota Ne2; http://www fizika.ru/

ATOMHOM CHJIOBOM MuKpockorne (ACM);
Omnpezernenie pa3MepoB MalbIX Tel,

http://www.school.mipt.ru/
http://www.e-
science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/




2.2, | euwenue u B3aumopeiicreue | 1 0 03.10.2022 | HabnroxeHune 1 06bsCHEHIE OPOYHOBCKOTO JABWKCHUS U SBICHUS InD(y3uu; Verustit onpoc; ttp://school-
4acTHI BEIECTBA IIpoBejeHue 1 0OBICHEHHE OIBITOB 10 HAOIOACHUIO TEIUIOBOTO PACIIMPEHHS [A30B; [TicpMeHHbIiH collection.edu.ru/
IIpoBenenue u 00BACHEHNE OLBITOB 110 OOHAPYKEHHIO CHII MOJIEKYIIPHOTO IPUTKCHUS U KOHTPOJIb; http://www.fizika.ru/
OTTaJKHBAHHU,; http://www.school.mipt.ru/
http://www.e-
science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
2.3. | ArperaTHble COCTOSIHUS 2 0 04.10.2022 | Onucanue (C KCHOJIb30BAaHUEM MPOCTHIX MOJIENICH) OCHOBHBIX Pa3IMYUil B CTPOCHUH ra30B, Yerublii onpoc; ttp://school-
BeIecTBa 10.10.2022 | xwuaxocteit u TBEPABIX Te; CamocrosrensHas | collection.edu.ru/
OOBsICHEHHE MAJION CHKMMAEMOCTH XUIKOCTEH U TBEPABIX T, OONBIION CKUMAEMOCTH ra30B; pa6ora Nel; http://www fizika.ru/
OOBsiCHEHHE COXPaHEHHS (OPMBI TBEPABIX TEI U TEKYYECTH KHUIKOCTH; http://www.school.mipt.ru/
I[IpoBe/ieHHE OIBITOB, JJOKA3bIBAOIINX, YTO B TBEPJOM COCTOSHHM BOJBI YACTUIbI HAXOJATCS B http://iwww.e-
CPelHEM Jailbliie APYT OT Apyra (IIOTHOCTh MEHBIIE), YeM B KUKOM; science.ru/physics
VcTaHOBIIEHHE B3aUMOCBSI3U MEX/1y 0COOCHHOCTAMHU arperaTHbIX COCTOSHHU BOJIBI U http://www.all-fizika.com/
CYLIECTBOBAHUEM BOJHBIX opranusMos (MC — Guonorus, reorpadus); http://interneturok.ru/ru
http://elkin52.narod.ru/
Hroro no pazzueny 5
Pasnen 3. /IBn:kenne 0 B3anMo/ielicTBHE TeJl
3.1. | MexaHn4ecKoe JBHKEHHE 3 0.5 12.10.2022 | UccnenoBanne paBHOMEPHOTO ABIKCHHS U OMPEACICHHE ero NPU3HAKOB,; YcerHbIi ompoc; ttp://school-
19.10.2022 | HabutoeHue HEpaBHOMEPHOTO JIBIXKEHHUS U ONPE/IEIEHIE €ro OTINYUA OT PaBHOMEPHOTO TectupoBaHue; collection.edu.ru/
JIBVK CHHSL; http://www.fizika.ru/
Pemenne 3amay Ha ONpe/iENeHHE Ty TH, CKOPOCTH U BPEMEHU PAaBHOMEPHOTO BHKCHHUS; http://www.school.mipt.ru/
Ananu3 rpahuKoB 3aBUCHMOCTH MYTH M CKOPOCTH OT BPEMEHH; http:/fwww.e-
science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
3.2. | Unepuus, macca, miaorHocts | 4 1 24.10.2022 | OGbsicHeHHE U IPOTHO3UPOBAHNUE SBICHHUI, 00YCITOBICHHBIX HHEPLHUEH, HAIPUMED: UTO YcTHBIH ompoc; ttp://school-
09.11.2022 | mpoucxoaUT IIPH TOPMOKEHUH WK PE3KOM MAHEBPE aBTOMOOHIIS, TOYEMY HEBO3MOXKHO [IpakTHyeckas collection.edu.ru/
MTHOBEHHO NMPEKPaTUTh ABMKEHUE HA BEJIOCHIIEE NITH CAMOKATE H T. 1.; paborta; http://www.fizika.ru/
[IpoBenenue 1 aHAJN3 OTBITOB, JEMOHCTPUPYIOMINX H3MEHEHHE CKOPOCTH JBHYKCHHUS Tela B Duznueckuit http://www.school.mipt.ru/
pesyJbTate ACHCTBHSA HA HETO APYTHX TEI; JMKTaHT; http://www.e-

Pemenue 3ama4 Ha OnpeieNeHHE MacChl TeNa, ero 00bEMa 1 IIOTHOCTH;

IIpoBenenue 1 aHATU3 ONBITOB, JEMOHCTPUPYIOIIHX 3aBHCHMOCTh H3MEHEHHS CKOPOCTH Tella OT
€ro Macchl IPH B3aHMO/ICH CTBHY Tell. VI3MepeHne Macchl Tela pa3THIHbIMU CIOCO0aMH;
OnpezeneHne IOTHOCTH TeJa B pe3yIbTaTe H3MEPEHHUS €ro MacChl H 00bEMa;

science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/




3.3. | Cuaa. Buasl cua 14 1 4 14.11.2022 | U3y4enue B3auMOAeiiCTBIS KaK IPHYNHBI M3MEHEHHS CKOPOCTH Tella WIIK ero Ae(popManny; Verustit onpoc; ttp://school-
28.12.2022 | Onucanue peabHBIX CUTYalHii B3aMMOAEHCTBHS TN ¢ TOMOIBIO MOJIeIel, B KOTOpbIX BBOAUTCS | [TMChMEHHBII collection.edu.ru/
MOHATUE U U300PaKECHUE CHIIBI; KOHTPOJIb; http://www.fizika.ru/
W3yuenue cuibl ynpyroctd. MccnenoBanue 3aBHCHMOCTH CHIIBI YIIPYTOCTH OT Y IIUHCHHUS KonTtponsnas http://www.school.mipt.ru/
PE3MHOBOTO LIHYpPa MK NPYXKUHEI(C IOCTPOCHUEM rpaduKa); pabora; http://www.e-
AHanu3 npakTHYECKUX CUTYaLUiH, B KOTOPBIX NMPOSBISAETCSA A€HCTBUE CUIIBI yIIPYTOCTH science.ru/physics
(ynmpyroctb Ms4a, KpOCCOBOK, BETOK JiepeBa U 1p.); http://www.all-fizika.com/
AHaiu3 NpaKTHYECKUX CHTYaLHil, B KOTOPBIX IPOSBIISETCS ACHCTBUE CHIIBI YIIPYTOCTH http://interneturok.ru/ru
(ynmpyroctb Ms4a, KpOCCOBOK, BETOK JiepeBa U 1p.); http://elkin52.narod.ru/
AHanu3 cutyauuii, CBA3aHHbIX ¢ ABICHUEM TAroTeHUs. O0BsICHEHNE OPOUTAIBHOTO JBUKCHUS
IUIQHET C MCIOJIb30BAHHEM SIBJICHHS TATOTeHUs U 3akoHa uHepiuu (MC — acTpoHoMHusi).;
U3mepeHune Beca Tela ¢ IOMOLIbI0 JuHaMoMeTpa. O60CHOBaHHE 3TOTO Croco0a H3MepeHH s,
AHanu3 v MOJIeINPOBAHNE ABJICHUs HEBECOMOCTH;
DKCHEPUMEHTAIILHOE TI0JYYCHHE PABUIIA CIIOKEHHUS CHII, HALIPABJICHHBIX BJOJIb OJHOM MPSMOIL.
OnpejeneHne BeIMYUHBI PAaBHOEHCTBY FOLIEH CHIT;
W3ydeHue CHIIBI TPEHUS CKOIBKEHHS M CHIIBI TPEHHUS [IOKOST;
HccneoBaHne 3aBHCHMOCTH CHIIBI TPEHHs OT Beca Tella i CBOMCTB TPYIIMXCS TOBEPXHOCTEH;
Peurenue 3aa4 ¢ ucrnoab3oBaHueM GopMyJT 171 pacuéra CUIIBI TSXKECTH, CHIIbl YIPYTOCTH, CHIIbI
TpEHuUS;
Hroro no pazzueny 21
Paznen 4. JlaBienue TBEPABIX Tell, )KHAKOCTell U ra3o0B
4.1. | NaBaenne. Iepenaya 3 0 0 11.01.2023 | Ananu3 u 0GBACHEHNUE ONBITOB M IPAKTHICCKUX CHTYALHIi, B KOTOPBIX MIPOSIBISETCS CHIIA YerHstit onpoc; ttp://school-
AaBJICHHS TBEPABIMH 18.01.2023 | napnenus; [TuchbMeHHblIt collection.edu.ru/
TeJIaMH, KHAKOCTSIMH U O6ocHOBaHUE CIIOCOOOB YMEHBIICHUS H YBETHUEHHS NaBICHHS; KOHTPOJIb; http://www fizika.ru/
rasamu W3ydenne 3aBUCHMOCTH JABICHUS ra3a oT 00bEMa 1 TeMIeparyphi; http://www.school.mipt.ru/
HN3yueHue ocoOeHHOCTEH Nepeiadn JaBieHUs TBEPABIMU TEIaMH, KUAKOCTAMHU U Ta3aMH. http://www.e-
OG6oCHOBaHUE PE3YIHTATOB OMBITOB OCOOCHHOCTSIMH CTPOCHHS BELICCTBA B TBEPIOM, IKUIKOMH science.ru/physics
ra3000pa3HOM COCTOSHHSIX; http://www.all-fizika.com/
DKCmepHMEHTaTbHOE J0Ka3aTeNbCTBO 3aKoHa [lackans; http://interneturok.ru/ru
Pemenne 3amay Ha pacuéT AaBICHUS TBEPIOTO TEIA; http://elkin52.narod.ru/
4.2. | laBaeHue KUIKOCTH 5 1 0.5 23.01.2023 | Pemenue 3agau Ha pacyéT AaBICHHUA KUIKOCTH; YerHbIi ompoc; ttp://school-
06.02.2023 [TucoMenHbIH collection.edu.ru/
KOHTPOJIB; http://www fizika.ru/
KonTtponsnas http://www.school.mipt.ru/
pabora; http://iwww.e-
science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
4.3. | ATmocdepHoe n1aBaeHHEe 6 0 1 08.02.2023 | DkcmepuMeHTaIbHOE 0OHAPYKEHHE ATMOC(EPHOTO TaBICHNS; VYerHslit ompoc; ttp://school-
27.02.2023 | Ananu3 u 00bSICHEHHE ONBITOB M MPAKTHYECKHX CUTYAIil, CBA3aHHBIX C AeiCTBHEM [TrnceMeHHBII collection.edu.ru/
aTMOC(epHOTO HaBICHHS; KOHTPOJIb; http://lwww fizika.ru/

OObsICHEHNE CyIECTBOBAHMS aTMOC(ephl Ha 3eMiIe H HEKOTOPBIX MIaHETaxX W e€ OTCYTCTBHS
Ha apyrux miaHerax u Jlyne (MC — reorpadust, acTpoHOMUS);

OObsICHEHNE H3MEHEHHS UIOTHOCTH aTMOC(EPBI ¢ BBICOTON I 3aBHCHMOCTH aTMOC(HEpPHOT0
JaBIICHHS OT BBICOTEI,

Pemrenne 3aa4 Ha pacyéT aTMOC(EPHOTO JaBICHHUS;

U3zydenue ycrTpoiicTBa OapoMeTpa aHepOua;

http://www.school.mipt.ru/
http://www.e-
science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/




4.4. |JleficTBHe KHIKOCTH ¥ ra3a Ha| [ 1.5 01.03.2023 | MccnenoBanne 3aBUCUMOCTH Beca TeNa B BOJE OT 00bEMa MOrpyKEHHOI B KHUIKOCTD YaCTH VYerHbiii onpoc; ttp://school-
NOTpy:KéHHOE B HUX TeJI0 22.03.2023 | Tena; [TucpMeHHbII collection.edu.ru/
KOHTPOJIB; http://www.fizika.ru/
Konrponbras http://www.school.mipt.ru/
pabora; http://www.e-
science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
Hroro no pazaeny 21
Paznen 5. PaboTa u MOIHOCTD. DHeprus
5.1. | PaGoTa U MOUIHOCTH 3 0.5 05.04.2023 | DkcnepuMeEHTaIbHOE ONpEeICHIE MEXaHUUECKOH pabOThl CHIIBI TSXKECTH MPH MaJCHAH Tella U VYcTHBIR onpoc; ttp://school-
12.04.2023 | cuubl TpeHHUS IPU PABHOMEPHOM MEPEMELICHH Tella [0 TOPU30HTANBHOM noBepxHOCTH; Pacuér | [TucbMeHHbIi collection.edu.ru/
MOIIIHOCTH, Pa3BUBAEMOIl IpU MOABEME 110 JIECTHHUIIE; KOHTPOIIb; http://www fizika.ru/
Peurenne 3a/1a4 Ha pacyéT MEXaHHYECKOI paboThl B MOIIHOCTH; http://www.school.mipt.ru/
http://iwww.e-
science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
5.2. | IpocTbie MeXaHU3MBI 5 2 17.04.2023 | Onpe/ernenue BBIUIPBILIA B CHIIE IPOCTHIX MEXaHU3MOB Ha [IPUMEPE Pblyara, MOABUKHOTO U YerHstit onpoc; ttp://school-
03.05.2023 | HenoABMKHOTO GIOKOB, HAKJIOHHOM MIOCKOCTH; ITuceMeHHbIi collection.edu.ru/
MccnenoBanue ycaoBHs paBHOBECHS phluara; KOHTPOJIb; http://www fizika.ru/
OG6HapyXeHHe CBOHCTB IPOCTHIX MEXAHU3MOB B Pa3IUYHBIX HHCTPYMEHTAX http://www.school.mipt.ru/
MPUCTIOCOOICHUSX, UCTIONB3YEMbIX B OBITYH TEXHHKE, a TaKKe B )KUBbIX opranuzmax (MC — http://www.e-
Ouosiorus); science.ru/physics
DKCIepUMEHTATBHOE J0KA3aTEIBCTBO PABCHCTBA PadOT P MPUMEHEHIHH MPOCTHIX http://www.all-fizika.com/
MEXaHH3MOB; http://interneturok.ru/ru
Onpezenenne KI1J] HAKIOHHOHN MIOCKOCTH; http://elkin52.narod.ru/
Pemenue 3a1a4 Ha IpUMEHEHKE NIPaBUiIa paBHOBECHS pblyara u Ha pacuér KI1/;
5.3. | Mexannveckasi JHeprus 4 0.5 08.05.2023 | DKcrmepuMEHTAIbHOE ONPEACTICHIE H3MEHEHHSI KHHETHYECKOU U MOTCHIHATbHON JHEPTHA Tena | YCTHBII 01poc; ttp://school-
17.05.2023 | npu ero cKaTbIBaHWHU [10 HAKIOHHO IUIOCKOCTH; [TucpMenHbIH collection.edu.ru/
DopMyTHpOBaHNE HA OCHOBE MCCIEIOBAHHS 3aKOHA COXPAHCHIUS MEXaHHIECKOil JHEPTHIL; KOHTPOJIB; http://www fizika.ru/
O6cyxaeHne TPaHAUL IPHMEHIMOCTH 3aKOHA COXPAHEHHS YHEPTUH; Kontponsnas http://www.school.mipt.ru/
Pemenne 3amad ¢ HCIOIB30BAHNEM 3aKOHA COXPAHEHHS YHEPTHI paboTa; http://www.e-
science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
Hroro mo pasaeny: 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 15
I10 TIPOTPAMME




8 KJIACC INTAHUPOBAHHUE

Ne | HanmeHOBaHMe pa3/ieioB H TeM NPOrPaMMbl KoanyecTBo yacos Jara Buast Bujsi, DJeKTPOHHBIE (HH(PPOBBIE)
n/m H3y4YeH JesTeJbHOCTH hopm o0pa3oBaTeJbHbIC PecypChbl
BCEro | KOHTPO npaKkTHyec us bl
JIbHbIE KHe KOHTp
padoTbl paboTbl 0JIst

Paznen 1. TensoBble siBJAeHUS

1.1. | CrpoeHue u cBoiicTBa BelecTBa 4 0 1 01.09.2022 | HaburoaeHune 1 MHTEPIPETaLys ONbITOB, VeTHsli https://resh.edu.ru/subject/less
14.09.2022 | cBuaeTeabCTBYIOMMX 00 aTOMHO--MOJICKYJIIPHOM CTPOGHHH | ONpOC; on/1533/start/

BEILECTBA: OIBITHI C PACTBOPEHUEM Pa3JIMYHbBIX BEILECTB B https://resh.edu.ru/subject/less
BOJIE; on/1534/start/

Perenue 3a/1a4 110 OIEHUBAHHMIO KOJTMYECTBA ATOMOB UIIH hitps://resh.edu.ru/subject/less
MOJIEKYJI B €MHUIIE 00BEMA BENIECTBA; on/1532/start/

AHanu3 TeKCTa APEBHUX aTOMHUCTOB (HampuMep, pparMeHTa
nosmsl JIykpenus«O npupojie Belei») ¢ U3n0KeHueM
000CHOBAHHI aTOMHOM TUIIOTE3bI

(cMmbIciioBoe uTeHue). OeHKa yOeAUTENbHOCTH 3TUX
000CHOBaHHIA;

OO6BscHEHHE OPOYHOBCKOrO JIBHKEHHUS, sIBTIeHU Aubdy3unn
pasnuuMil MEX Ty HUIMH Ha OCHOBE MOJI0XKEHUH MOJIEKyIIpHO-
KHHETHYECKOH TEOPHH CTPOEHHs BEIECTBA;

OO0BsiCHEHHE OCHOBHBIX Pa3INUHil B CTPOEHHHU I'a30B, XKUAKO
cTeit ¥ TBEPABIX TEJI C UCTOIb30BaHUEM T1OJIOKEHUH
MOJIEKYJIIPHOKHHETHYECKONH TEOpPHU CTPOEHHS BEIECTBA;
IIpoBeneHKe ONBITOB 110 BHIPAIIMBAHHUIO KPUCTAIIOB IIOBAPEH
HOI COMM MJIH caxapa;

IIpoBeneHue 1 00BSICHEHNE OIBITOB, IEMOH CTPUPYIOIIHX
KaIMJULIPHBIC SBICHHUA U SIBJICHUE CMAYMBAHUS;

OOBsICHEHNE POJIH KAIMIIJIAPHBIX SBJICHUN IS IOCTYIIICHUS
BOJIbI B opranu3M pactenuii (MC — Guosnorus);
Habmntonenue, nposeneHue n 00bSICHEHUE OIBITOB 110 HAOJIO
JCHUIO TEIUIOBOTO PACIIHPEHNUS Ia30B, )KUIKOCTEN U TBEPIABIX
TeT;



https://resh.edu.ru/subject/lesson/1532/start/
https://resh.edu.ru/subject/lesson/1532/start/

1.2. | TensoBbIe npoueccs

20

15.09.2022
25.11.2022

OO6ocHOBaHHE IPaBUII H3MEPEHHUS TEMIICPATYPHL.;

CpaBHEHHE Pa3INYHbIX CIIOCOOOB N3MEPEHNUS U KAl
TEeMIIepaTypsL.;

Hab6monenue 1 00bsICHEHHE OIBITOB;

JIEMOHCTPUPYIOIINX H3MCHEHHE BHYTPEHHEH SJHEPr UM Tella B
pe3yibTaTe TeIUIonepenadd i paboThl BHEIIHUX CHIL;
Hab6monenue 1 00bsICHEHHE OIBITOB; 00CYXKICHHE
NPAKTUYECKUX CHTYaLUi; JeMOHCTPUPYIOIHUX PA3IMIHbIC
BUJIBI TEILIONEPEaun: TEIUIONPOBOJHOCTD; KOHBEKIHIO;
n3nydenue. MccnenoBanue siBJICHUS TEIIOOOMEHA IIPH
CMEIINBAHUU XOJIOJHOH U ropsiuei BOIBL;

HabnroneHne ycTaHOBICHUS! TEIIOBOTO PABHOBECHS MEXKIY
ropsiueit U XosoHOH Bos1oi.; Onpenenenue (M3MepeHne)
KOJIMYECTBA TEIIOTHI; MTOIYYEHHOTO BOJOMH PH TEII000MeHe
C HarpeThIM MeTaJUIMYeCKUM HUINHAPOM.; OnpeneneHne
(M3MepeHue) yaelbHON TeII0EMKOCTH BellecTsa. Pemenne
3aj1a4; CBSI3aHHBIX C BEIYUCICHHEM KOJIMYECTBA TEIJIOTHI U
TEIJI0EMKOCTH TIPH TEIUIO0OMEHE. ; AHAIIM3 CUTYyaIuid
HPAKTUYECKOr0 UCIOIB30BAHHS TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepHasoB; HapiUMep; B LEJISIX S9HEProcOepexk eHUsL:
TEIUION30JSILHS; SHEprocoeperaolye KpbIiiy;
TEPMOAKKYMYJISITOPBI U T. 11.; HaOmoneHue saBinenHui
HCIapeHust 1 KoHaeHcaunn. MccnenoBanue mporuecca
UCIIAPEHUS PA3INYHBIX XKUAKOCTEH. OOBSICHEHUE SABICHUI
HCIApeHNUsI 1 KOHEHCAlUH Ha OCHOBE aTOMHO-
MOJIEKYJIApHOTO yueHus.; Habmonenne n o0bsicHenne
npolecca KUIEHHs; B TOM YHCIIE 3aBUCUMOCTH TEMIIEPaTyphl
KUIEHUA OT AaBieHus. Onperenenue (M3MepeHue)
OTHOCHTEJIBHOM BIIAXXHOCTH Bo3ayxa. Habmonenue npouecca
IUTaBJIEHHs KPUCTAIIMUECKOT0 BELIECTBA; HAIPUMED;

nb7a.; CpaBHEHHE IPOIECCOB MIABIEHHS KPHCTALIHYECKHX
TeJ M pasMArdeHus IpH HarpeBaHHU aMOP(HBIX TelL;
OnpezesneHue (M3MEepEeHHE) yAEIbHOM TEMIOThI IJIaBJICHUS
abaa. OObsicCHeHN e SIBJICHHUHN TUIABICHUS H KPUCTAUIN3ALHN Ha
OCHOBE aTOMHO-MOJIEKY/IAPHOTO yueHus.; Permenne 3agay;
CBS3aHHBIX C BBIYMCICHUEM KOIMYECTBA TEMJIOTHI B
Ipolieccax TeIuIonepeayt Py MIABJICHUH U PHCTAUIN3AIHY;
HCIIAPEHUH U KOHJCHCAIINH.; AHAIIN3 CUTYaIHi
MIPaKTHYECKOT0 MIPHMEHeHUS SIBJICHUH IJIaBICHUS 1
KPUCTAIM3aLUH; HAaIpAMeD; MOITyIeHHe CBEPXUUCTBIX
MaTepuaoB; COIeBasi TPeNKa U Ap.; AHaIN3 paboTsl U
00BsICHEHNE IPUHIIUINA AEHCTBHUS TEIIIOBOI'O JBUTATEII.
Berancienne KoMuIecTBa TEIUIOTHL; BEIIEIIOIErocs IpH
CTOpaHUHM Pa3IUIHBIX BUIOB TommmBa; U KIIJl nBuratens.
O6cyxaeHne YKOIOTHIECKHX TTOCIeCTBHI HCIIONb30BaHHS
JIBHTaTeNell BHYTPEHHETO CTOPaHUsT; TEIIOBBIX U
runpodniekTpoctaniuii (MC — 3K0norus; XuMus);

KonTponeHas
pabora;

https://resh.edu.ru/subject/less
on/2595/start/
https://resh.edu.ru/subject/less
on/2594/start/
https://resh.edu.ru/subject/less
on/2989/start/
https://resh.edu.ru/subject/less
on/2988/start/
https://resh.edu.ru/subject/less
on/2987/start/
https://resh.edu.ru/subject/less
on/1539/start/
https://resh.edu.ru/subject/less
on/2986/start/
https://resh.edu.ru/subject/less
on/2985/start/
https://resh.edu.ru/subject/less
on/2984/start/

https://resh.edu.ru/subject/less

on/2593/start/

Hroro mo paszeny

24



https://resh.edu.ru/subject/lesson/2593/start/
https://resh.edu.ru/subject/lesson/2593/start/

Paszen 2. DaekTpuyeckne H MarHUTHbIE SIBIEHHS

2.1

3HeKTpM'—leCKHe 3apsaabl. 3apm|ceﬂm,le TeJa H HX
B3aﬂM0):leﬁCTBl¢le

26.11.2022
10.12.2022

Haburonenue u mpoBeieHne OIBITOB M0 AIEKTPU3ALUH TEI
npu

CONPUKOCHOBEHUHU U MHIYKIIUEH.;

Ha6umonenne u 00bsCHEHHE B3aMMOIEHCTBHSI OJHOMMEHHO 1
Pa3HOMMEHHO 3apsHKCHHBIX Tell.;

OObsICHEHHE NPUHIIKIIA ACHCTBUS JIEKTPOCKOIIA.
OOBbsiCHEHUE SIBJICHUI

9JIEKTPHU3AL[MHU TIPU CONPUKOCHOBEHUH TEJ U MHIYKLIUEH C
UCIIOJIb30BaHUEM 3HAHUI O HOCHTEIISIX SJICKTPHYECKUX
3apsijI0B B BEIECTBE.;

Pacrio3HaBanue U 00bSICHEHHE SIBJICHUI 3JICKTPU3ALUH B
MOBCEIHEBHOM skn3HU.; HabmroieHue 1 00bsACHEHUE ONBITOB;
WJUTIOCTPUPYIOLIMX 3aKOH COXPAaHEHHS SJICKTPHY ECKOT0
3apsna.;

HaburoieH1e OMbITOB 110 MOJCIMPOBAHUIO CHIIOBBIX JINHU I
9JIEKTPUIECKOrO MOJIS.;

HccnenoBanue neicTBUS 3IEKTPHY €CKOTO OIS HA
l'lpOBO}lHl/lKl/l u 111/[3J'ICKTpHKH N

TectupoBanue;

https://resh.edu.ru/subject/less
on/2983/start/
https://resh.edu.ru/subject/less
on/1540/start/
https://resh.edu.ru/subject/less
on/2592/start/

https://resh.edu.ru/subject/less

on/2591/start/



https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2591/start/

2.2.

IMocToAHHBIH
IeKTPHYECKHil TOK

20

11.12.2022
26.02.2023

Hab6monenue pa3M4HbIX BUIOB JEHCTBHS JIEKTPHIECKOTO
TOKA ¥ OOHApyXKEHHE ITUX BUJIOB JCHCTBHS B IOBCEAHEBHOM
sxu3HH.; COOpKa ¥ UCHBITaHUE dIEKTPUICSCKOH ey
MOCTOSIHHOI'O TOKA.; MI3MepeHHe CUIlbl TOKa aMIIEPMETPOM. ;
M3mepenne 31eKTpudecKoro HarpsKeHHs BOJIbTMETPOM.
IIpoBeneHue 1 0OBSICHEHHE OIIBITOB; IEMOHCTPHUPYIOIINX
3aBUCUMOCTb 3JIEKTPHUYECKOIO CONPOTUBIIEHUS TPOBOAHHKA
OT €ro JUIMHBI; IJIOILA(1 NOIEPEYHOr0 CEYEHHs U MaTepyaa.
HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA; TPOTEKAIOLIETO
yepes Pe3rcCTop; OT COMPOTUBIICHUS PE3UCTOPA U HATIPSKEHUS
Ha pesucrope.; [IpoBepka npaBuiia C10kKeHHs HalpsHKeHUI
IIPH [IOCJIEJOBATEIbHOM COEIMHEHUHU BYX PE3UCTOPOB.;
IIpoBepka npaBuiia JUIst CUIIBI TOKA IPH MapauIeIbHOM
COEIMHEHHUH PE3UCTOPOB.; AHAJIN3 CUTYyalUil
I0CJIE/IOBATENBHOrO M NapalIeNbHOr0 COSMHEHHS
MIPOBOJJHUKOB B JJOMAIIHUX 3JEKTPUUECKUX CETSX.;

Pemmenne 3a1a4 ¢ ucrnosns3oBanneM 3akoHa Oma 1 popmyi
pacuéra JIeKTPHYECKOr0 CONPOTUBIIEHUS MTPU
HOCJIE/I0BATENBHOM H TTapalleNbHOM COEIMHEHUH
MPOBOJHUKOB.; Onpeenenne padoThl HIEKTPUUECKOr0 TOKA;
HPOTEKAIOIIEr0 Yepe3 pe3ucTop.;OnpeeneHrne MOIHOCTH
9JIEKTPHYECKOr0 TOKA; BBIEISIEMOI Ha Pe3HCTOpE. ;
HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 JIAMITIOUKY OT
HanpspkeHus Ha Hei.; Onpenenenne KI1Jl HarpeBatens.;
HccnenoBanue npeodpa3oBaHust S3HEPrUU NP MOAbEME TPpy3a
aneKTposBHraTeneM.;O0bsICHeHHE YCTPOICTBA M IPUHIMIIA
JeficTBUS JOMALIHKUX 3JIEKTPOHAT PEBATEIBHBIX IPUOOPOB.;
OObsiCHEHHE IPUYUH KOPOTKOTO 3aMbIKaHUS U PUHIMIIA
JIeMCTBUS MJIABKUX MPEJOXPAHUTEIICH. ;

Pemenue 3anau ¢ ucnons3oBanueM 3akona Jxoyns—IJIenna.
Ha6moneHue BO3HUKHOBEHUS DJIEKTPHIECKOTO TOKa B
JKUAKOCTH;

KonTponeHas
pabora;

https://infourok.ru/videouroki/4
81
https://resh.edu.ru/subject/lesso
n/2982/start/
https://resh.edu.ru/subject/lesso
n/3126/start/
https://resh.edu.ru/subject/lesso
n/2590/start/
https://resh.edu.ru/subject/lesso
n/2589/start/
https://resh.edu.ru/subject/lesso
n/2980/start/
https://resh.edu.ru/subject/lesso
n/3246/start/
https://resh.edu.ru/subject/lesso
n/2981/start/
https://resh.edu.ru/subject/lesso

n/2588/start/



https://resh.edu.ru/subject/lesson/2979/start/
https://resh.edu.ru/subject/lesson/2979/start/

2.3. | MarHuTHbIe SIBJIEHUS 6 28.02.2023 | HccnenoBaHne MarHHTHOIO B3aUMO/ICHCTBHSI TOCTOSHHBIX Tecruposanue; | https://resh.edu.ru/subject/lesso
19.03.2023 | maruutos.; M3y4eHre MArHUTHOTO OIS IIOCTOSHHBIX
MAarHuTOB IIPH UX 00bEJHHEHHUH U Pa3/e/ICHHN.; n/2978/start/
IIpoBeneHue ONBITOB 110 BU3yaJIH3aIUH IOJISI IOCTOSIHHBIX .
poBeI 4 ! https://resh.edu.ru/subject/lesso
MAarHuToB.; 3ydeHue sBIICHHS HaMarHWYNBaHHsI BEIIIECTBA.
HccnenoBanue neificTBUS JIEKTPHIESCKOr0 TOKA Ha n/1541/start/
MarHuTHYIO CTpelKy.; IIpoBeneHue ombITOB;
JIEMOHCTPUPYIONIUX 3aBUCHMOCTh CHJIbI B3aUMOEHCTBHS https://infourok.ru/videouroki/4
KaTyIIKH C TOKOM H MAarHUTA OT CUJIBI U HAIPABJICHHS TOKA
B KaTyIIKe.; AHaJIN3 CUTyali MPaKTHIECKOro 84
NPUMEHEHHS DJIEKTPOMATHUTOB (B OBITOBBIX TEXHHYECKHUX -
PHMCHCHHUS SJICKTPOMAT HHTOB (B GLITO CXHHHeC https://resh.edu.ru/subject/lesso
YCTPOWCTBAX; IIPOMBILIICHHOCTH; MEHUIHE).; 3ydyeHue
JeffcTBUSI MAarHUTHOT'O [OJISL HA TIPOBOJIHUK C TOKOM. n/2587/start/
N3yuenue nerictBust annexrpoasurarens.; Mamepenne KI1J]
9NIEKTPOABUraTeIbHON ycTaHOBKH. PacriosHaBanue u
QHAJIN3 Pa3JIMYHBIX IPHMEHEHHH JICKTPOABUraTeneit
(TpaHCcHOpT; OBITOBBIC YCTPOICTBA U AP.);
2.4. | DaeKTpOMarHUTHAsI MHAYKIMSI 4 20.03.2023 | OmbIThI 110 UCCIISAOBAHHIO SBICHHUS 3JIEKTPOMArHUTHOM KonTponsnas | https://resh.edu.ru/subject/lesso
31.03.2023 | unayKIMHU: a0oTa;
AL N P ’ n/3011/start/
HCCJIICAOBAHUEC U3MCHCHUH 3HAYCHUS U HaﬂpaBﬂeHHﬂ
HH/yKIIHOHHOT'O TOKA; https://mosobr.tv/release/7849
WUtoro mo pasaeny 37
PesepBHOe Bpems 7
OBLIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68 20
9 KJIACC
Ne | HanMeHOBaHHe pa31e/i0B H TeM IPOrpaMMbl KoanuectBo yacos Hata Buabt Buanbl, DJIeKTPOHHBI
n/n H3yYeHHS AeSITeJbHOCTH hopmbl e (uupoBbie)
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHUe KOHTPOJIsA oﬁpagoBaTeﬂL
paﬁOTbl paﬁoTu HbIe pecypchbl
Paznen 1. Mexanu4eckue siBJIeHUs
1.1. | MexaHu4ecKoe JBHKEHHE H CIIOCOObI €ro ONMUCAHUS 10 1 1 01.09.2022 Awuanu3s u o6cyxaeHue VYerHblii http://school-
25.09.2022 Pa3IMYHBIX TPUMEPOB orpoc; collection.edu.ru/
MCXaHHYCCKOTOABHIKCHMU A,
1.2. | B3aumonaeiicrBue Te 20 0 1 26.09.2022 JlelicTBus ¢ BexkTopamu cuit: | Tectuposanue; | http://school-
15.11.2022 BBIIIOJIHEHNE 3a[aHHH 110 collection.edu.ru/
CJIOKCHHUIO U BBIYUTAHHUIO
BEKTOPOB;
1.3. | 3aKkoHbI cOXpaHeHust 10 1 0 16.11.2022 Pewenne 3anau ¢ KoutponbsHas http://school-
08.12.2022 MCTIOJIb30BAaHUEM 3aKOHA pab6ora; collection.edu.ru/
COXpaHCHUS UMITYIbCA,
Hroro mo pazaeny 40



https://resh.edu.ru/subject/lesson/2587/start/
https://resh.edu.ru/subject/lesson/2587/start/
https://mosobr.tv/release/7849
http://school-/
http://school-/
http://school-/

Paszen 2. MexaHn4yeckue KoJie0OaHUS U BOJIHBI

2.1. | MexaHn4eckue KoJje0aHus 7 09.12.2022 Amnanu3 xonebanuii rpy3a Ha | TecrupoBanue; | http://school-
25.12.2022 HHUTH ¥ Ha IPYKHHE. collection.edu.ru/
OnpeaeneHue 4aCTOTHI
Kosle0aHUH MaTeMaTHYECKOrO
U [IPYXHMHHOTO MasATHUKOB;
2.2. | MexaHn4eckue BOJIHBI. 3BYK 8 26.12.2022 OOHapyXeHHe U aHaJIn3 Konrponbsnas http://school-
26.01.2023 BOJIHOBBIX ABJICHHUH B pab6ora; collection.edu.ru/
OKPYXKaIOIIEeM MHPE;
Uroro no paszerny 15
Paznen 3. D1eKTPOMArHUTHOE M0JIe H 3J1eKTPOMATHUTHBIE BOJHBI
3.1. | DJIeKTPOMArHUTHOE MOJe H 3JeKTPOMATHHTHBIE BOJIHBI 6 27.01.2023 ITocTpoenue paccyxaeHuii, Ycerubliit http://school-
09.02.2023 000CHOBBIBAIOLINX orpoc; collection.edu.ru/
B3aMMOCBS3b
9IIEKTPHYECKOTO U
MarHuTHOTO IOJIeiH;
WUtoro mo pasaeny 6
Paznen 4. CBeToBbIe sSIBJEHHS
4.1. | 3aKoHBI pacIpoCTPaHeHUs CBETA 6 10.02.2023 Pewrenne 3amau ¢ ITucbMeHHbI http://school-
23.02.2023 HCII0/Ib30BAHUEM 3aKOHOB KOHTPOJIb; collection.edu.ru/
OTpPaKeHHs U TPETOMIICHHUS
cBETA;
4.2. | JIuu3pl 1 onTHYECKHE TPHGOP bI 6 24.02.2023 Onpejesnerne GOKyCHOro ITuchbMeHHBIN http://school-
12.03.2023 paccTOSIHKSL M ONTHYECKO KOHTPOJIb; collection.edu.ru/
CHUJIBI COOMPAIOIICH TNH3BI;
4.3. | PazioxkeHune 6eJ10ro cBera B CHEKTP 3 13.03.2023 HaGnwoaenue u o0bsicienne | YCTHBIN http://school-
19.03.2023 OIIBITOB I10 MTOJTY4YEHHIO orpoc; collection.edu.ru/
6e10ro cBeTa MpHUCI0KCHUN
CBETA Pa3HBIX LBETOB;
Uroro mo pazaeny 15
Pasgen 5. KBaHTOBBIC SIBJIEHUS
5.1. | Mcnyckanue ¥ NOTJIOIEHHE CBETA ATOMOM 4 20.03.2023 OG6CyXIEHUE LETH ONBITOB ITucbMeHHBIN http://school-
28.03.2023 Pesepdopna mo KOHTPOJIb; collection.edu.ru/

HCCIIeJOBAHHUIO aTOMOB,
BBI/IBIIKEHHE THIIOTE3 O
BO3MOXHBIX Pe3ylIbTaTax
OIIBITOB B 3aBHCHMOCTH OT
[PE/OoIaraeMoro CTPOCHU s
aToMOB, (hOpPMyIHpOBaHUE
BBIBOJIOB M3 PE3yJIbTaTOB
OIIBITOB;



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

5.2. | CTpoenne aTOMHOrO siipa

29.03.2023
18.04.2023

HcenenoBanue TpeKoB
QYaCTHII 110 TOTOBBIM
dororpadusim;

[MuceMeHHBIH
KOHTPOJIb;

http://school-
collection.edu.ru/

5.3. | SlnepHbie peakuuu

07.05.2023

Pemenue 3amau ¢
HCII0JIb30BAaHHEM 3aKOHOB
COXPaHEHHS MAaCCOBBIX U
3apsIIOBBIX YHCENT Ha
olpeieIeHne pe3yIbTaToB
SIIEPHBIX PeaKIHid; aHaIN3
BO3MOXXHOCTH HJTH
HEBO3MOXHOCTH JICpHON
peaxiyu;

TecrupoBanue;

http://school-
collection.edu.ru/

HUroro o pasueny

17

Paznen 6. IloBTopuTe ILHO-00001 A0 IHIT MOYJIb

6.1. | CucremaTu3anus 1 06001meHHe MPEAMETHOr0 COAeP:KAHNS M ONBITA AeATETLHOCTH,
NpHOOPEeTEHHOr0 MPH H3YYeHNH Beero Kypea Gpusukn

08.05.2023
25.05.2023

Pemenne pacuérHeIx 3a1ad4,
B TOM YHUCJIE
MPEe/IoIararoInux
HCI0JIb30BaHUE QU3NICCKON
MOJICJIN ¥ OCHOBAaHHBIX Ha
COJICP)KAHUH PA3JINIHBIX
paszzenoB Kypca QU3NKH;

KontponsHas
pabora;

http://school-
collection.edu.ru/

Hroro mo pasaeny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102



http://school-/
http://school-/
http://school-/

YYEBHO-METO/IUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

7 KJIACC

®dwusuka, 7 kiacc/[epeimkun A.B., OO0 «/IPODA»; AO «3garenscTBo [IpocBemnienney;

8 KJIACC

®dwusuka, 8 kiacc/[lepeimkun .M., IBanos A.W., AknroHepHOE 00IIECTBO

«M3narensctBo«IIpocBenienne;

9 KJIACC
1. ®usuka 9 k. : yueonuk / A.B. I1€peimikun, E.M. I'yrauk. — 4-¢ wsa.,crepeotun. —M.: Jlpoda, 2017. —
319c.:um..

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

7 KJIACC

1. llepoiukun A.B., I'ythux E.M. ®usuka. 7 knacc. — M.: [Ipoda, 2017
2. ®usuka. Tectsl. 7 knacc (aBropbl: H. K. Xannanos, T. A. XanHaHOBa).

3. ®usuka. CamocTOsATEIBHBIE M KOHTPOJIbHBIC paboThl. 7 kacc (aBTophl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2016

4. ®usuka. [{unaktuueckue matepuaisl. 7 kiace (aBtopel: A. E. Mapon, E. A. Mapon). — M.: [Ipoda, 201 5.
®dwusnka. J[marnoctuueckue padbotsl. 7 kiacc (aBtopsl: B. B. Illaxmarosa, O. P. llledep). — M.: JIpoda, 201
6. ®usuka. COOpHHUK BOIIPOCOB 1 3a1a4. 7 kinacce (aBTopsl: A. E. Mapow, E. A. Mapos, C. B. [lo3zonckun) . —
M.: Ipoda, 2017

8 KVIACC

®duswuka. 8 kiacc. Meroauueckoe rmocoodwue k y4. [lepeimkuna. - @unonosuya H.B.
(https://pdf.11klasov.net/15712-fizika-8-klass-metodicheskoe-posobie-k-uch-peryshkina-filonovich-nv.html)

®dusuka. 8 kiacc. Meroanueckoe nocoodwme - [Typerimena H.C., BaxxeeBckas H.E.
(https://pdf.11klasov.net/7064-fizika-8-klass-metodicheskoe-posobie-purysheva-ns-vazheevskaja-ne.html)

9 KJIACC

1. Coopuuk 3amau no pusuke g 7-9 kaaccoB obieoOpa3oBarenbHbIX yupexaeHuit / B.1.
Jlykamuk, E.B. IBanoBa. — M.: [Ipocsemenue, 2001.

2. Tennenmreitn JI.O., Kupuk JLLA., I'ensdrar U.M. Pemenue kiroueBbIx 3a1a4 Mo (U3MKe
IUI1 OCHOBHOM 11koJIbl. 7-9 ximaccel. — M.: MJIEKCA, 2011.

3. . KontponbHble U camocTosATeNbHbIe paboThl Mo ¢u3uke. 9 kimacc: Kk yueOHMKY A.B.
[Mepormkuna, E.M. T'yrauk «®usmka 9 xmace» / O.M. I'pomueBa. — M.: H3natenbcTBo
«Jk3amen», 2014.

4. Tectsl mo ¢usuke. 9 knacc: k yueOHuKy A.B. Ilepsimkuna, E.M. I'yrauk «®usuka 9
kinace» / O.U. I'pomiieBa. — M.: M3natenbcTBO «OKk3ameny, 2010.


https://pdf.11klasov.net/15712-fizika-8-klass-metodicheskoe-posobie-k-uch-peryshkina-filonovich-nv.html
https://pdf.11klasov.net/7064-fizika-8-klass-metodicheskoe-posobie-purysheva-ns-vazheevskaja-ne.html

5. . ®usuka. 9 knacc. Temarudyeckue TecToBble 3amaHusd i noarorokd Kk [UA. / aBr.-

coct.: M.B. boiinenxo, O.H. Mupomkuna. — fApocnasias: OO0 «Axagemusi pa3zBUTHSD,
2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIIACC

http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

8 KVIACC

https://resh.edu.ru/

https://infourok.ru/

https://multiurok.ru/

https://nsportal.ru/

http://www.myshared.ru/

9 KVIACC

1. NucrannmonHas mikosna Ne368 http://moodle.dist-368.ru/OtkpeiThiii kitacc.  CereBoe
oOpazoBatenbHOE coobmiecTBo. http://www.openclass.ru/node/109715

2. Enunas KOJUIEKIIMS U (POBBIX 00pa3oBaTENbHBIX pecypcoB.
http://schoolcollection.edu.ru/catalog/

3. deaepanbHbIN LEHTP nH(OPMAIIMOHHO-00pa30BaTENbHBIX pecypcos.



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
http://www.myshared.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/

http://www.fcior.edu.ru/
Wureprer ypok. http://interneturok.ru/ru/school/physics/
I'azera «1 cenTsIOpsi» MaTepuaisl o ¢usuke. http://archive.lseptember.ru/fiz

Annmarmu pusnyeckux o0bekToB. http://physics.nad.ru/
XKuas ¢pusmka: oOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

8. ®wusuka.ru. http://www.fizika.ru/
dusumka: KOJUIEKIMS OTbITOB. http://experiment.edu.ru/

No ok



http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
http://experiment.edu.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OFPA3OBATEJBHOT' O ITPOIIECCA
YYEBHOE OBOPYJOBAHUE

OBOPYJOBAHMUE JIJISI TPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHYECKHX PABOT,
JEMOHCTPAIIMI






