MyHunmMnajabHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpeKIeHue
cpeaHss o0meodpasoBarebHas mkoJa Ne 35 r. Tomcka

PACCMOTPEHO COTI''TACOBAHO: YTBEPXAIO:
Meroanueckum CoBeTOM [Temarornueckum CoBeTom Hupekrop
MAOY COUI Ne 35 MAQOY COMLI Ne 35 MAQY COII Ne 35
[TpoTokom Ne [IpoTokonm Ne / Ilpstusuna E.A.
ot 31.08.2023 r. ot 31.08.2023 r. [Ipukaz Ne o1 31.08.2023 .
(
OOKYMEHT MnoanmcAH

QNIEKTPOHHOW NOAMUCHLIO

Ceptudomkat: 5E6A368677D4B721D40715123EDADESC

Bnapeneu: MYHVULIMMANBHOE ABTOHOMHOE OBLLEOBPA3OBATENBHOE YUYPEXXAEHVE
CPE[IHAA OBLIEOBPA30OBATESIbHASA LUKOJIA Ne 35 I". TOMCKA.

JenictButeneH: ¢ 21.03.2023 go 13.06.2024

PABOYASA ITPOTPAMMA
y4eOHOT0 TIpeMeTa
«DU3nKa»

U1 oOydaromuxcs 7-9 kimaccos

Tomck — 2023



HHOACHUTEJIbBHAA 3AIINCKA

Copeprxanue mporpaMMbl HaIpaBJIeHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOW TPAMOTHOCTH YYAIIHXCS U
OpraHu3alUIo M3y4YeHUsl (PU3UKU Ha JACATEIbHOCTHON OCHOBE. B Hell yUUTHIBAaIOTCS BO3MOYKHOCTHU TpEaAMETa
B peanmm3zauuu TpeboBanuit ®I'OC OOO K MIaHUPyeMbIM JTHYHOCTHBIM M METANpPEIMETHBIM pe3ybTaTaM
o0y4eHus1, a TAKKe MEKIPEIMETHBIE CBSA3U €CTECTBEHHOHAYYHBIX YU4EOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO
o0miero o0pa3oBaHuUs.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

Kypc ¢usukm — cucremMooOpa3yromuil Uisi €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, IMOCKOJIBKY
(u3HYeCKre 3aKOHBI JIGKAT B OCHOBE IPOIECCOB U SIBJICHUM, H3Y9aeMbIX XHMHEH, OMOJIOTHEH, aCTPOHOMHEH
n (usmueckoil reorpadueii. dusnka — 3TO MPEAMET, KOTOPBIM HE TOJHKO BHOCHUT OCHOBHOW BKJIA] B
€CTECTBEHHOHAyYHYI0 KapTUHY MUpPa, HO U MIPEIOCTaBIIAET HauboJee sicHble 00pa3iibl IPUMEHEHNUS Hay4HOTO
METO/la TO3HaHHUA, T.e. crocoba MOoJIydeHUs JOCTOBEpPHBIX 3HaHMW o Mmupe. Haxonen, ¢gusuka — 3T0
IpeIMeT, KOTOpBIA HapsAy C APYTMMHU €CTECTBEHHOHAYYHBIMU IpEAMETaMU JOJDKEH JaTh IIKOJbHUKAM
IpescTaBieHre 00 YBJIEKaTEIbHOCTH HAyYHOTO HCCIIEIOBAaHUS U PaJOCTU CAMOCTOSATEIBHOIO OTKPBITHS
HOBOTO 3HAHMUSL.

Opna W3 riaBHBIX 3a37ad (U3MYECKOTrO0 00pa3oBaHUs B CTPYKType oOIero oOpa3oBaHHS COCTOUT B
(hopMHUpPOBaHUM €CTECTBEHHOHAYYHOUM I'PpaMOTHOCTH M MHTEpEca K HayKe Y OCHOBHOM Macchl 00y4arouuxcs,
KOTOpble B JajbHEiIeM OyayT 3aHSThl B CaMbIX pa3HO 0oOpa3HbIX chepax nestenbHocTd. Ho He MeHee
BAKHOM 3a/iaueil sBJIAETCS BBISIBICHHWE M TMOATOTOBKA TAJIAHTIMBBIX MOJIOJBIX JIIOJEH sl MPOAOIIKEHUS
oOpazoBaHusi W JajdbHEHIIEH TPOPECCHOHATBEHONW NEATETLHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCIEAOBAaHUN M CO3JIaHWM HOBBIX TexXHOJIOTHH. COrIacHO TPHUHATOMY B MEXIYHAPOIHOM COOOIIECTBE
onpezeneHuto, «EcrecTBeHHOHay4YHas FPaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHUMATh aKTUBHYIO IPaXK-
JAHCKYIO MO3ULHUIO0 MO OOIIECTBEHHO 3HAaYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro
FOTOBHOCTh HMHTEPECOBATBHCS €CTECTBEHHOHAYYHbIMU HAeIMU. HaydHO TIpaMOTHBIM 4YEJIOBEK CTPEMHUTCS
y4acTBOBAaTh B apryMEHTUPOBAHHOM OOCYXAEHHMM MPOOJEM, OTHOCAUIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, UTO TpeOyeT OT HETO CIeAYIOINUX KOMIETEHTHOCTEH:

1. Hay49HO OOBSICHATH SIBJICHUS,
2. OIICHUBATh U TIOHUMATh 0COOCHHOCTH HAyYHOTO UCCIICIOBAHHUS,
3. WHTEPIPETUPOBATH JAHHBIC U HCIIOJIH30BATh HAYYHBIC IOKA3aTEIbCTBA IS TIOJYUSHHSI BHIBOJIOB.

N3zyuenne Gpu3nku ciocOOHO BHECTH PEIIAIONINA BKIal B POPMUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH
00yJaronuxcs.

HEJINX U3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

Henn wusydyenus QuU3MKM Ha YpPOBHE OCHOBHOrO oOmmiero oOpas3oBaHusi ompeneneHsl B Konuenmuu
npenojaBaHusi yaeoHoro npeamera «dusmnka» B oOpasoBarenbHbIX opranuzanusx Poccuiickoit denepanuu,
peau3yIoNMX OCHOBHBIE 00IIe00pa3oBaTeibHbIe MPOTpaMMbl, YTBEPXKIEHHOHN pemienneM Komneruu
MunucrtepcTBa npocserieHus: Poccuiickoii @enepanun, mpotokos ot 3 aekadps 2019 r. Ne T1K-4BH.

Henu uzydyenus Gpusmku:

o MpHOOpeTeHNe UHTEepeca U CTPEMIICHUS O0YJYaIONIUXCs K HAYYHOMY M3YUEHUIO MPUPOJIBI, Pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

o pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAaHUS M (OPMUPOBAHHME HCCIEIOBATENHCKOTO
OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

o (dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa M3y4eHUs OCHOB CTPOCHHS MaTEpUU H
(yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (dhopMHUpOBaHKE MIPEACTABICHUHN O posid (PU3UKU AT PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOT U

o pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oyaymeld mpohecCHOHANBHOW esSTENbHOCTH,

CBSI3aHHOM C (I)PI3HI(01>1, NOoATOTOBKA K ﬂaHLHeﬁmeMy O6y‘{eHI/IIO B 5TOM HaIIpaBJICHUH.



JlocTibKkeHHe HTHUX Iefiel Ha YpOBHE OCHOBHOTO oO0mero oo6pa3oBaHHs oOecCIeyrBaeTcsi pelieHueM
CIIEYIOLINX 3a1au:

. npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOSHUW BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

. MpuoOpeTeHne YMEHUN OMHCHIBAaTH U OOBSICHATH (PU3MUYECKHE SBJICHHUS C HCHOJIb30BAaHUEM
MMOJIyYCHHBIX 3HAHU;

. OCBOCHHE METOJIOB PCIICHUS MPOCTEHIIMX pPACUETHBIX 3a7ad C HCIOJb30BaHUEM (DH3HUECKUX
MoOJeliel, TBOPUYECKHUX M MPAKTUKOOPHUECHTHPOBAHHBIX 3314,

. pa3BUTHE YMEHUH HAOJIOATh MPUPOIHBIC SBIICHUS W BBIOJHATH OIBITHI, J1a00OpaTOpHBIC pabOTHI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C HCIIOJIE30BAHUEM U3MEPHUTEILHBIX TIPUOOPOB;

. OCBOCHHE TPUEMOB PaboThl ¢ WH(pOpMaIUel (HU3NUECKOTO COJCpPIKAHUS, BKIIOUas WHMOPMALUIO O
COBPEMEHHBIX JIOCTHKCHHUSIX (U3UKH; AaHATTN3 U KPUTHUYECKOE OIICHUBAHUE HH(POPMAIIHH;

. 3HAKOMCTBO €O cdepamu mnpodecCHOHATBHOM JESITENIbHOCTH, CBSI3aHHBIMH C  (QU3HKOH, |

COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUKCHUAX (1)H3H‘-I€CKOI>1 HayKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YYEBHOM IIVIAHE

B cootBerctBun ¢ ®T'OC OO0 ¢dusuka sBisieTcss 00sg3aTENHHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Copnepkanue ydeOHoro mnpenmera «®Pusnka», NpPEICTaBICHHOE B paldouell mporpamme,
cootBerctByeT OI'OC OOO, IIpumepHOil OCHOBHON 0Opa3oBaTEeNbHOM MPOrpaMMe OCHOBHOTO OOIEro
oOpazoBaHwUsI.

Y4eOHBIM ITaHOM Ha U3ydeHue (Gpu3mku Ha 6a30BOM ypoBHE OTBOJUTCS: 238 4YacoB 3a TpH roja oOy4eHHs,
B 7 kitacce — 68 wacoB (2 Jaca B Heelnmo), B 8 xracce — 68 gaco (2 yaca B Hepenmo), B 9 kimacce — 102

yaca (3 yaca B HEZICIIO).

COJEPKAHHME YYEBHOTI'O IPEJIMETA

7 KJIACC

Pa3znen 1. ®u3uka u €€ poJsib B IO3HAHUM OKPY:KAIOIIEro MUpPa

®du3rka — HaykKa 0 IPUPOJIe, U3ydaeT PU3NUYECKUE SIBICHUS: MEXaHUYECKHE, TEIJIOBbIE, SJICKTPUUECKUE, Mar-
HUTHBIE, CBETOBBIE, 3ByKOBBIE.

Ouznyeckue BeaMuuHBL. 3mepenue ¢usnyeckux BenuuuH. Pusnyeckue mnpubopsl. IlorpemrHocth
n3MepeHuil. MexIyHapoaHas CUCTeEMa €ANHULI.

Kak ¢usmka u apyrue ectecTBeHHbIE HAyKH HM3y4alOoT NMpupody. EcTecTBEeHHOHay4HBI METOJ MO3HAHUSA:
HaOI0/IeHNE, MOCTAHOBKA HAyYHOTO BOIMPOCA, BBIIBUYKEHUE TUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3,
o0BsicHeHHe HaOmMonaeMoro siBiaeHus. Onucanue GU3N4ecKux sIBJICHUMA ¢ TOMOIIBIO MOJIENIEH.
JdeMoHcTpanun

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHbBIE, CBETOBBIEC SIBJICHUS.

2. ®usnueckue Tpubopsl U MPOLEAypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.
JlabopaTopHbie padoThI U ONBITHI

1. OnpezneneHue 1EHbI IEJIEHUS LKAl U3MEPUTENILHOTO Hpubopa.

2. NI3mepeHne pacCcTOsIHUIMA.

3. NU3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEIl.

5. 3Mepenue TeMieparypsl Ipy NOMOIIM KUIKOCTHOTO TEPMOMETPA U JaTYMKa TEMIIEPaTyphI.

6. IlpoBeneHue wHcciaenoBaHUS IO MPOBEPKE THIOTE3bl: JaJbHOCTh MOJETAa MIAPHUKA, IIyILIEHHOTO
TOPU30HTAIBHO, TEM 00JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pazpean 2. I[lepBoHayanbHbIe CBeJIeHUSI O CTPOCHNH BelllecTBa

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYNBI, MX pa3Mepbl. ONbITHI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE
BewecTBa. OMNbITH, JOKa3bIBAIOLINE AUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrkeHue yacTull BemecTBa. CBsA3b CKOPOCTH JIBUYKEHUS YaCTHIl C TEMIIEPATypoil. BpoyHOBCKOE IBHKEHHE,
middysus. BzaumoeiicTBre yacTHIl BElIeCTBa: MPUTSHKEHUE U OTTAIKUBAaHUE.



ArperaTHble COCTOSHMSI BEILIECTBA: CTPOEHME TIa30B, XUAKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) TEII.
B3aumocBs3b Mexay CBOMCTBaMM BEILIECTB B Pa3HbIX arperaTHbIX COCTOSHUAX M UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcCOOEHHOCTH arperaTHbIX COCTOSIHHIA BOJBl. B3auMOCBSI3b MEXJy CBONCTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHUAX U UX ATOMHOMOJICKYJISIPHBIM cTpoeHneM. OCcoOEHHOCTH arperaTHbIX COCTOS-
HUl BoAbl. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBL.

JdeMoHcTpanuu

1. Habnronenue OpOYHOBCKOTO JIBHKCHUS.

2. Habmronenue muddysun.

3. HaGnronenue siBneHuiA, 0OBSICHSAIONIMXCS MPUTHKECHUEM MIIM OTTAIKUBAHUEM YaCTHI] BEIECTB.
JlabopaTopHbie paGoThbI U ONBITHI

1. Ouenka quameTpa aToMa METOJIOM PSIOB (C HCIob30BaHueM (poTorpaduwii).

2. OnbITH IO HAOIIOJCHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHHe U B3aMMO/1eiiCTBUHU

Mexannyeckoe ABmkeHHe. PaBHOMepHOe U HepaBHOMepHoe JBukeHue. CkopocTb. CpelHsisi CKOpOCTh MpHU
HEpaBHOMEPHOM JIBHKeHUH. PacuéTr myTu u BpemeHH aBukeHUs. PaBHOMEpHOE N HEpaBHOMEPHOE JIBUKEHUE.
Ckopoctb. CpenHsis CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUH. Pacu€T myTu v BpeMeHH IBUKEHUSI.

SIBnenue nHepyu. 3aKOH MHEpLUUU. B3anuMoaelicTBre Ten KaK MPUYKMHA U3MEHEHUSI CKOPOCTH JBMKEHUS Tl
Macca kak mMepa uHepTHOCTH Tena. IInoTHocTh BemiecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYN B
eIMHHNIE 00BEMA BEIECTBA.

Cuma kxak xapakTtepucThka B3aumMmojedcTBus Ten. Cuia ynpyroctd M 3akoH ['yka. M3mepeHwme cuisl C
MOMOIIBIO TUHAMOMeETpa. SIBjieHHe TATOTEeHUs M cuia TsokecTu. Cumiia TspkecTd Ha apyrux miaHetax (MC).
Bec tenma. HeBecomocTs. CroxkeHne cuil, HalpaBIEHHBIX IO OJHOM npsMoi. PaBHozeicTByromas cui. Cuna
TpeHus. TpeHue CKoJIbKeHus u TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JdeMoHcTpauuu

1. HaGmronenrne MexaHnyeCcKoro IBMKEHUS Telia.

2. VIamepeHue CKOpOCTH MPSMOTMHEHHOTO IBHYKCHHS.

3. HaGmronenue siBIIeHUSI HHEPIINH.

4. HabmroieHrne u3MEHEHUs CKOPOCTH TPY B3aUMOJICHCTBUH TEI.

5. CpaBHEHHE MacC MO B3aUMOJICHCTBHIO TEII.

6. Cno>keHue CHJI, HalpaBJIEHHBIX 110 OJTHON MPSMOM.

JlaGopaTopHblie padoThbI M ONBITHI

1. OmnpeneneHre CKOPOCTH PABHOMEPHOIO JBIKEHUS (IIapuKa B >KHJKOCTH, MOJENHU 3JIEKTPHUUECKOTO
ABTOMOOWJIS | T. 11.).

2. OmnpezeneHue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa WM MIapHKa 0 HAKJIOHHOM MJI0CKOCTH.

3. OnpeneneHue IOTHOCTH TBEPIOTO Tena.

4. OTbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsKeHus (Jedopmaliyn) Ipy>KUHbI OT TPUIIOKEHHON CUJIBL.
5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl TPEHHUS CKOJBXEHUS OT Beca Tejla M Xapakrepa
CONPHUKACAIOLIUXCS TOBEPXHOCTEH.

Paznea 4. /laByienne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHbILICHUS U YBEeIUYEHU NaBleHus. [laBneHue ra3a. 3aBUCUMOCTh JaBJICHUS Ta3a OT
o0néma, Temnepatypsl. [lepenaya naBneHus TBEPABIMH TellaMH, XHUAKOCTAMHU M razamu. 3akoH [lackams.
[TneBMaTHYeCKHE MalIMHBI. 3aBUCUMOCTD JIABJICHHS XKUAKOCTU OT TIIyOuHBI. ['MapocTaTHdeckuii mapaaokc.
Coobmaromuecs cocypl. [ uapapindyeckue MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe napieHue. IIpuuMHBI CyIIeCTBOBAHUS BO3IYIIHONH 00OJIOYKH 3eMIIH.
OmnbiT Toppuuennu. M3mepenue atMmocepHOro aaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOT0 1aBJIEHUS OT BBICOTHI
Haj ypoBHeM Mops. [Ipubops! 111 u3mepeHust aTMOC(hEepHOTo J1aBICHUS.

JlelicTBUE KMJIKOCTH M raza Ha MOTPYKEHHOE B HHUX Teno. BelTankuparomas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3zgyxomnnaBanue.

JdeMoHcTpanuu

1. 3aBucUMOCTB AaBJIEHUS T'a3a OT TEMIIEPATYPHI.

2. Ilepenaya naBaeHUS )KUIKOCTBIO U Fa30M.

3. Coobmaromuecs: CoCypl.

4. I'uapaBiandecKuil mpecc.

5. IlposiBiieHue neicTBUS aTMOC(EPHOTO IaBICHHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIOICH CHIIBI OT 00BEMA NOTPYKEHHON YaCTH TeJa U MIOTHOCTH XKHUIKOCTH.



7. PaBEHCTBO BBITAJIKUBAOLIEN CHUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YciioBue miaBaHus TeI: MJIaBaHUE WM IOIPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOUIEHUS INIOTHOCTEN Tesa
Y KUJKOCTH.

JlabopaTopHble padoThI U ONBITHI

1. MccnenoBanme 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YACTH Tela.

2. OnpesneneHue BbITAIKUBAIOLIEH CUIIBL, JEMCTBYIOUIEH HA TEJO0, MOIPYKEHHOE B )KUIKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CUJIBI, IEUCTBYIOIIEH HA TENO B JKUJIKOCTH, OT MacChl Teja.

4. OnbITHl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIBL, IEHCTBYIOLIEH HA TEJIO B )KUJIKOCTHU, OT
00bEMa MOTPYKEHHOH B KUAKOCTh YACTH TeJa U OT TUIOTHOCTHU >KUKOCTH.

5. KonctpynpoBanue apeomerpa Wi KOHCTPYUPOBAHHUE JIOJIKH U OIIPEAEIICHUE €€ IPy30110AbEMHOCTH.
Pa3nen 5. PaGora u MomHoOCTh. DHEprus

Mexannueckasi padota. MOITHOCTb.

[Ipocthie MexaHU3MBI: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecust pbruara. [Ipumenenue
MpaBUjia paBHOBECHUS pblvara K 0J0Ky. «3om0Toe nmpaBuiioy» mexanuku. KITJ] mpocTeix mexanu3amoB. [IpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass »Heprus. KuHetnmueckas u noTeHuuaneHas »HHeprus. IIpeBpamenue ongHOro BUAA
MEXaHUYECKOM 3HEpPruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUN B MEXaHUKE.

JdeMoHcTpanuu

[Ipumepbl NPOCTHIX MEXAHU3MOB

JlaGopaTopHblie padoThbl M ONBITHI

1. Onpenenenuie paboOThl CUIIBI TPEHUS IIPU PAaBHOMEPHOM JBM>KEHHUH TeJa [0 TOPU30HTAIBHON MTOBEPXHOCTH.
2. UccnenoBanue ycioBUN paBHOBECHS pblUara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. 3yueHne 3aKk0Ha COXpAaHEHUSI MEXaHUYECKON SHEPTUH.

8 KVIACC

Pa3nea 1. TenuioBble siBJIeHUS

Mopnenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSHUM BenlecTBa. Kpucraminueckue u amopgHbie Tena.
OObsicHEHNE CBOMCTB T'a30B, KUJIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKEHUH MOJICKYJIIPHO-KHHETHUECKOM
teopun. CMaynBaHUE U KaNMWUISIpHBIE sBJIeHUs. TeroBoe pacuiupeHue 1 cxaTue.

Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEINIOBOTO IBUKEHUS YACTHULL.

Buytpennsis sueprusi CriocoObl M3MEHEHUsI BHYTPEHHEW SHEPTUU: Terlonepesadya U COBEpLICHUE pabOTHI.
Bunel Tensonepenayn: TeMIONPOBOIHOCTh, KOHBEKIHUS, U3TyUEHHUE.

KonuuectBo TemoTel. YnenbHas TEIUIOEMKOCTh BelleCcTBA. TemIoOOMEH U TEeIJIOBOE paBHOBECHE.
VYpaBHenue TemioBoro Oananca. [lnaBineHne u OTBepAeBaHHME KPHUCTAUIMYECKUX BEIIECTB. Y JeNIbHAA
teroTa 1asieHus. [lapooOpaszoBanne u konaeHncanus. Mcmapenune (MC). Kunenue. YnaenpHas Teriora
napoo6pa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KUTIEHUS OT aTMoc(epHOoro naBieHus. BnaxHocTs Bo3ayXa.
DHeprus TOIUIMBA. Y IebHAs TENJI0Ta CrOPaHUSL.

[Mpunnuner pabotsl TemnoBbix asurateneit. KIIJ[ temmooro apuratens. TersoBble ABUTATeNH M 3aluTa
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHUs U MPEeBpallleHus YHEPTuH B TeIIoBbIX mpoieccax (MC).

JdeMoHcTpanun

. HaGnronenne OpOyHOBCKOIO JIBHKEHUS

. Habmronenune muddysun

. HaGnronenue siBneHuit cMaunBaHus M KalWIISIPHBIX SBJICHUN
. HaGnronenue TemnoBoro pacuimpeHus Tel

. I3MeHeHue naBneHMs ra3a npu U3MEHEeHUH 00bEMa M HarpeBaHUM MM OXJIaXKAECHUU
. [IpaBuna n3mMepeHus TeMnepaTypbl

. Buzel Tennonepenaun

. OxJnaXxaeHne npu COBEPLUICHUN pabOTHI

9. HarpeBaHue npu coBepIiIeHUH paboThl BHEITHUMHU CHIIAMH
10. CpaBHEHME TEMIOEMKOCTEN pa3IMYHbIX BELIECTB

11. Habmonenne KuneHus

12 .Hab6nroieHre NOCTOSIHCTBA TeMIepaTyphl MIPH TIaBIECHUH
13. Mopenu TennoBbIX ABUTaTEIeH

0NN KW~



JlabopaTopHble padoThI U ONBITHI

1. OnbITH IO OOHAPYKEHUIO JCWCTBUS CHII MOJIEKYJISIPHOTO TPUTSIKCHHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM MJIM caxapa

3. OnbITH 10 HAOMIOICHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, )KUIKOCTEH U TBEPIBIX T

4. OmpeneneHue MaBICHUS BO3IyXa B OaJUIOHE MIMPUIIA

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh JaBJICHHS BO3AyXa OT €ro oObéMa M HarpeBaHusl WA
OXJTAXKJCHUS

6. [IpoBepka runoTe3sl TUHEWHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA )KHUJIKOCTH B TEPMOMETPHUECKON TPYOKE OT
TeMIIepaTypbl

7. HaGnroieHre n3MeHEHHs BHYTPEHHEH SHEPTUH Tela B Pe3yJIbTaTe TEIUIONEpeaayr U padOThl BHEITHUX CHIT
8. UccnenoBaHue sBJIeHUS TEIIOOOMEHA NPU CMEIIMBAHUU XOJIOIHOM U Topsiueil BOIbI

9. OnpeneneHyue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM MPH TEII00OMEHE C HArpEeThIM METaUIMYECKUM
LHMIHHIPOM

10. Onpenenenne ynenabHOM TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca ncnapeHus

12. Onpenenenrie OTHOCUTENBHOM BJIAKHOCTH BO3IyXa

13. Onpenenenne yaeabHOW TEIIOTH TIJIABICHUS JIb/Ia

Paznen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJIEHUS

DnekTpuzaiusa Tea. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anMogencTBre 3apsbkKeHHBIX Tell. 3akoH Kynona
(3aBUCUMOCTbH CHUIBI B3aMMOICHCTBHS 3aPSHKCHHBIX TEJI OT BETUYHHBI 3aPAI0OB U PACCTO STHUS MEXKy TeJIaMu).
Onektpuyeckoe mojie. Hampssk€HHOCTh DIEKTPUYECKOTO ToJisA. [IpHHIMI CyMmeprio3uIiui SJIEKTPUISCKUX
moJjieit (Ha Ka4eCTBEHHOM ypPOBHE).

Hocunrenun snexrpudeckux 3apsaoB. DIeMEHTapHbIN dneKkTpudeckuil 3apsan. Ctpoenne atoma. [IpoBoaHuky u
TUDJICKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKHIT TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOYHUKHM MOCTOSHHOIO TOKA.
JIeficTBUSI AIEKTPUIECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUUYSCKUU TOK B KHUIKOCTIX
U rasax.

Onekrpuyeckas mnenb. Cuiia Toka. DiIeKTpuueckoe HampsbkeHue. COnpoTHBIIEHUE MPOBOJHHUKA. Y IEIbHOE
CONPOTHUBIIEHHE BelecTBa. 3akoH Oma aia ydactka nenu. [locienoBarenbHoe U MapaieIbHOE COCIUHEHUE
MIPOBOTHHUKOB.

PaboTa 1 MOIIHOCTB AMEKTPUYECKOTO TOKa. 3akoH J[xoymsi— JleHna. DiekTpuueckue menu U moTpeouTenu
ANIEKTpUYECcKoii SHepruu B ObITy. KopoTkoe 3ambIKaHuUE.

[locTrosiHHpIE MarHuThl. B3aumonaelcTBUE IOCTOSHHBIX MAarHUTOB. MarHuTtHOE moJie. MarHutHoe mnose
3eMiid U €ro 3HaueHWe M Ku3HU Ha 3emuie. OnbiT Opctena. MarHuTHOE MOJie DJIEKTPUYECKOrO TOKA.
[IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE. JleliCTBME MAarHUTHOrO TMOJs Ha HPOBOJHUK C TOKOM.
DIeKTpoABUTraTENb NOCTOSHHOIO TOKa. MCIonb30BaHUE 3JIEKTPOJABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHCHOpTe.

OmnpiTel @apanes. SBnenue snexTpoMarauTHoi uHaAyKiuu. [IpaBuno Jlenna. Dnekrporeneparop. CrnocoObl
MOJIyYEHUS DIIEKTPUIECKON SHEPTUU. DIIEKTPOCTAHIIUU Ha BO3OOHOBISIEMBIX HCTOYHUKAX YHEPTHH.

JdeMoHcTpanun

DJIeKTpU3aIus Tel

JIBa pojia 3JIEKTPUUECKHUX 3aps/I0B U B3aUMOJCUCTBUE 3aPSKEHHBIX Tell
YCTpONCTBO U IEUCTBUE DIEKTPOCKOTIA
DneKkTpocTaTU4ecKas MHIYKIUs

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aps/I0B

[IpoBOIHUKYN U TUAIEKTPUKH

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MO
M cTOYHUKH NOCTOSTHHOTO TOKA

JlelicTBUS DIEKTPUUECKOTO TOKA

10. DnekTpuUecKuil TOK B )KUAKOCTH

11. I'a30BbI1#1 pa3psig

12. 3mepenue cuiibl TOKa aMIepMETPOM

13. U3mepenue >eKTpUYECKOro HAMPSHKEHUS BOJIBTMETPOM

CoNoOR~WNE



14. Peoctar 1 Mara3uH CONpPOTUBIIEHUN

15. B3aumoeiicTBruEe MOCTOSIHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH pa3/JIeJIEHUs II0JIFOCOB MarHuTa
17. MoaenupoBaHue MarHUTHBIX MOJIEH OCTOSIHHBIX MarHUTOB

18. OmbIT Dpcrena

19. MaruuTHOE€ 1oJie TOKa. DJIEKTPOMAarHuT

20. JlelicTBHE€ MarHUTHOTO MOJIs1 HA IPOBOJHUK C TOKOM

21 DnexTpoABUraTeab NOCTOSHHOTO TOKA

22. UccnenoBanue sIBICHUS SJIEKTPOMArHUTHOM MHIYKITUH

23. Onbitel Dapanes

24. 3aBUCUMOCTb HAIpPaBJICHUS UHYKIIMOHHOTO TOKa OT YCJIOBHI €ro BO3HUKHOBEHHUS
25. DIeKTporeHepaTop NOCTOSTHHOTO TOKa

JlabopaTopHbie paGoThl U ONBITHI

1. OmnbIThl O HAOIIOACHUIO DJIEKTPU3AIUN TET UHIYKIIUEH U TIPU COTIPUKOCHOBEHUH

2. HccrienoBanue IEHCTBUS SJIEKTPHUUECKOTO TIOJIS Ha TIPOBOTHUKH H JUJICKTPHKU

3. COopka u mpoBepKa padOTHI IEKTPHUECKOH IEMH MTOCTOSHHOTO TOKa

4. VI3amepeHue u peryaupoBaHue CHUITBI TOKA

5. U3mepenue u perynupoBaHue HaAPsDKEHUS

6. MHccnemoBaHue 3aBHCHMMOCTH CHJIBI TOKA, HJIYIIETO Yepe3 Pe3UCTOP, OT COMPOTHUBIICHHS PE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE

7. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH IJIEKTPUYECKOTO COMPOTHBIICHHUS MPOBOJHHUKA OT €0 JIJTUHBI,
TIJTOIIA T TIOTIEPEYHOTO CEYSHUS M MaTepHasia

8. TIpoBepka mpaBuia CIOKEHUS HAPSHKEHUH TP TIOCIIEI0BATEIFHOM COCTUHEHUH JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuia JiIs CHIIBI TOKA TPU NApaUISTIbHOM COCTMHCHUN PE3UCTOPOB

10. Onpenenenre pabOThl AMEKTPUIECKOTO TOKA, HIYIIIETO Yepe3 pe3UCTOp

11. OnpeneneHne MOITHOCTH AIEKTPUUECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE

12. UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSHKEHUS HA HEU

13. Onpenenenue KII/] narpeBaresns

14. UcciaenoBanye MarHUTHOI'O B3aUMOJIEHCTBUS IIOCTOSIHHBIX MAarHUTOB

15. M3yueHne MarHuTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 0OBEIUHEHUH U Pa3/IeJICHUH

16. HccnenoBanue NecTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbIThl, 1EMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHUJIbl B3aUMOICUCTBHS KATYILIKH C TOKOM M MarHurta OT CHJIbI
TOKa U HampaBJIeHUsS TOKA B KAaTYyILIKe

18. M3ydyeHue neicTBUs MarHUTHOTO MOJIsl HAa MPOBOJIHUK C TOKOM

19. KoncrpyupoBanue U u3ydyeHHe pabOThI AJIEKTPOABUTATEINS

20. U3zmepenue KII/ anexrpoaBurarebHOM YyCTaHOBKHU

21. OnbITE IO UCCIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW MHAYKIIUU: MCCIEAOBaHNE U3MEHEHUI 3HAYCHUS
Y HamIpaBJIEHUS! MHAYKIIMOHHOTO TOKAa.

9 KJIACC

Pa3zgen 1. Mexann4yeckue siBJICHUSA

Mexannueckoe aBmxeHue. MarepuanbHas Touyka. Cuctema orcuéra. OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JNBUKEHUs. PaBHOMEpHOe npsiMonuHelHOe ABMxKeHue. HepaBHOMepHOE npsiMOoIuHEeHOe ABUKeHne. CpeHss
Y MTHOBEHHAs1 CKOPOCTh Teja IIPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHoyckopeHHOE TipsiMosinHeliHoe nBkeHue. CBoOoaHoe nagenue. OnbiTel ["anues.
PaBHOMepHOE nBMKEHHE MO OKpYXHOCTH. [lepuon m yactora obpamienus. JIuHeitHas U yrioBask CKOPOCTH.
LlerTpOoCTpEMUTENBHOE YCKOPEHHE.

IIepsbiit 3ak0oH Hprotona. Bropoi 3akon Herorona. Tperuit 3akoH HetotoHa. [IpuHIun cynepno3uumn CUil.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: CUiia TPEHUS CKOJIbKEHUS, CUJla TPEHUS TOKOS, APYTHe BUIbI
TPEHUSL.

Cuna TsDKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOTHOTO majieHus. J|BrkeHre TUTaHeT BOKPYT
Conama (MC). IlepBast kocMudeckas CKOpocTh. HeBECOMOCTh U Meperpy3KH.

PaBHOBecue MaTepuanbHO TOUYKH. AOCONOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO Tena C 3aKPETIEHHOM
OChI0 BpauieHust. MomeHT cuibl. LleHTp TsoxecTH.



Nmnynsc Tena. M3MeneHne umnynbca. IMnynbe cuibl. 3aKOH COXpAHEHUS UMITYJIbCa. PeakTUBHOE IBUYKEHUE
(MC).

Mexanunueckast pabota U MOUTHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus: CBsi3b SHEPTUU U PaOOTHI
IloreHnmanpHas SHeprus Tena, MOJHATOIO HaJ IOBEPXHOCTBIO 3eMiM. [loTeHnmanbHas SHeprus CKaTtou
npyxuHsl. Kunetuueckas sneprust. Teopema 0 KHHETUYECKOW 3HEPIMU. 3aKOH COXPAHEHHS] MEXAHUUYECKOU
JHEPIHUH.

JdeMoHcTpanuu

1. HabGmrogenne MEeXaHMYECKOTO JIBM)KEHUS Tela OTHOCHTEBHO Pa3sHBIX TEJ OTCUYETA

2. CpaBHeHHeE ITyTeH M TPACKTOPUH IBUKEHHUS OJJTHOTO M TOTO YK€ TeJIa OTHOCUTENFHO PAa3HBIX TeJl OTCUETA

3. M3mepeHne CKOPOCTH M YCKOPEHUS IPSIMOJIIMHEHHOTO JIBHKCHUS

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JBMXKEHUS

5. Halmonenue ABMKEHUS TeIa IO OKPYKHOCTH

6. HaOmromeHne MeXaHWYECKMX SIBIICHUH, NPOUCXOAAIUX B cucreme oTcuéra «Temexka» mnpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEJIBHO KaOMHETa (PU3UKU

7. 3aBHCHMOCTb YCKOPEHHS Tejla OT MAcChl Tejla U JICHCTBYIOLIEH Ha HETO CUJIbI

8. Halumonenne paBeHCTBa CHJT TIPH B3aUMOJICHCTBUHU TET

9. M3meHeHue Beca Temna MPH YCKOPEHHOM JIBHKEHUH

10.ITepenaua ummysbca Ipu B3aUMOICHCTBUH TEI

11.ITIpeo6pa3oBanHus SHEPTUM MPU B3aUMOAECUCTBUU TeI

12.CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOIEHCTBUH

13.CoxpaHeHue UMITyJIbca IPU a0COJIOTHO YIIPYTrOM B3aUMOJEHCTBUU

14.HabmroneHne peakTHBHOTO JIBYDKCHHS

15.CoxpaHeHne MexaHM4eCKON SHEPTHH MTPU CBOOOIHOM IaICHUHN

16. CoxpaHeHre MEXaHHYECKOW SHEPTUH MPH JBWKEHUH Tena MO ASUCTBUEM MPYKUHBI

JlaGopaTopHblie padoThI  ONBITHI

1. KoHcTpynpoBaHue TpakTa 1jis pa3roHa M JaJlbHEUIIEro paBHOMEPHOTO JIBIKEHUS IIAPUKA WIIN TEIEKKH

2. Ompenenenue cpeiHel CKOPOCTH CKOJIbKEHUs OpyCKa WM IBUKEHUS 1IapUKa 10 HAKIOHHOM MIIOCKOCTH
3. Ompenenenue yCKOpeHHs Tesla IPU PaBHOYCKOPEHHOM JIBKEHHMH 110 HAKJIIOHHOH MJI0CKOCTH

4. HccnenoBaHMe 3aBHCUMOCTH IIyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM [BW)KEHUHM 0€3 HayaJlbHOM
CKOPOCTH

5. IlpoBepka rumnoresbl: €ciau NpU PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HauyalbHOM CKOPOCTH IYTH OTHOCATCS
KaK psiJi HEUETHBIX YUCEJI, TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBI

6. MccnenoBaHue 3aBUCMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CUJIbI HOPMAJIbHOTO J1aBJICHUS

7. Onpenenenne K03PGUIUESHTA TPEHUS CKOJTbKEHUS

8. Ompenenenue KECTKOCTH NMPYKHUHBI

9. Omnpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBU)KEHUU Te€Ja MO0 TOPU30HTAILHON OBEPXHOCTH
10.Onpenenenne paboThl CHUJBI YHOPYTOCTH INpU HOAbEME TIpy3a C UCIOJIb30BAHUEM HEMOABHKHOIO U
MIOJIBKHOTO OJIOKOB

11.13yuenue 3ako0Ha COXpaHEHUs YPHEPTUH

Pa3pen 2. Mexann4yeckue KoJe0aHus U BOJHBI

Konebarenbnoe paBmxkeHue. OCHOBHBIE XapaKTEpUCTUKU KojJeOaHUN: MEpHOJ, 4YacToTa, AaMIUIMTY/A.
Matematuueckuii ¥ TPYKUHHBIH MasTHUKU. l[IpeBpailieHue SHEpruu MNpH KojaeOaTeIbHOM JIBUXKEHUHU.
3aryxaromue konebanus. BreiHyxkaeHHble KkoneOanus. Pesonanc. Mexanuueckue BosiHBL. (CBoMCTBa
MEXaHUYECKUX BOJIH. [Ipo 1onbHBIE M TTOnepedyHble BOIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€ pacipOCTPAHEHUS.
MexaHnndeckue BOJIHBI B TBEPAOM Tele, ceiicMuueckue BonHbl (MC).

3Byk. [')poMKOCTh 3ByKa 1 BbIcOTa ToHa. OTpakeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

JdeMoHcTpanuu

1. HaGmroienue xoneGaHuil Te Mo IeHCTBUEM CHUITBI TSHKECTH U CHIIBI YIIPYTOCTH

2. HaGmronenue konebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE

3. HabGmroieHue BBIHYKICHHBIX KOJICOAHH U pe30HAHCA

4. PactipocTpaHeHUE MPOJI0JIBHBIX U MOMEPEYHBIX BOJIH (HA MOJEIIH)

5. HabmroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI

6. AKyCTHUYECKU PE30HAHC

JlabopaTopHbie padoThbl U ONBITHI

1. Onpenenenrie 4aCTOTHI U IEPUOAA KOJEOAHUN MATEMAaTUYECKOTO MasiTHUKA



2. OnpeneneHue 4acToThl U IepHo/ia KojaeOaHui NPy>KUHHOTO MasiTHUKA

3. UccnenoBaHue 3aBUCUMOCTH MIEPHO0/1a KOJIEOAHUH MMOIBEIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH

4. ViccnenoBanue 3aBUCUMOCTH MEPHOAA KOJICOAaHUH MPYKHHHOTO MasiTHUKA OT MAacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH NIEpUoJia KojeOaHmii rpy3a, OABEIICHHOTO K HUTH, OT MacChl rpy3a

6. OTBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTb TepHo/ia KoJIeOaHUi MPY>KMHHOTO MasiTHUKA OT Macchl rpys3a u
XKECTKOCTH NPYKUHBI

7. I3amepenue ycKopeHust CBOOOHOTO MaICHUS

Paznen 3. 3HeRTpOMaFHI/ITHOC moJi€ " 3JICKTPOMArHUTHBIC BOJIHBI

DONEeKTpOMarHUTHOE TMoJjie. OJEKTpOMarHuTHble BOJHBL. (CBoiicTBa 3nekTpomMarHuTHeIX BoJiH Illkana
AJIEKTPOMArHUTHBIX BOJIH. MCHOSIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

2. BonHOBbIE CBOMCTBA CBETA

JlabopaTopHbie paGoThl U ONBITHI

1. 3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO TenedoHa

Pa3gen 4. CBeToBble ABJIEHUA

JlyueBas mozenp cBera. Mcrounuku csera. [IpsmonuneiiHoe pacnpocTpaHeHne cBera. 3atMeHus CoyHIa u
JIynsl. OTpaxxenue ceta. [nockoe 3epkasio. 3aKOH OTpakKeHUS CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHus cBera. [lolHoOe BHyTpeHHee oTpaxeHue cBera. Mcronb3oBaHue
MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xox nydeit B mun3e. OnTudeckas cucteMa ¢oToarmaparta, Mukpockona u teneckona (MC). I'ma3 kak
onTHYeCcKas cucreMa. bIiuzopykocTh U 1albHO30PKOCTb.

Paznosxxenue 6enoro ceeta B ciektp. OnbiThl HetoToHa. CrioskeHUE CEKTpaibHBIX IIBETOB. Jluciepcus cBeTa.

JdemoHcTpauuu

[IpsmonHeHOE pacpOoCTpaHEHHE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pakeHUii B INIOCKOM, BOTHYTOM M BBIIYKIIOM 3€pKaiax.

[Ipenomnenue cBera.

OnTUYeCKUH CBETOBO/I.

Xon mydel B coOuparoIiei JInH3e.

XoJ1 ny4yel B pacCeuBarolle JIMH3E.

[Tonyuenue n3006pakeHUi ¢ MTOMOILBIO JIUH3.

9. IMpunuun geictBus GoToanmnapara, MUKPOCKOIIA U TEIECKOTA.

10.Monens riaza.

11.Pa3no>xenue 6e10ro cBeTa B CIEKTP.

12.ITomyyenue Genoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX IIBETOB.

JlaGopaTopHblie padoThbI M ONBITHI

1. UccnenoBaHue 3aBUCMMOCTH YIJla OTPAXKEHHs CBETOBOTO JIyda OT yIiia MaJCHUs.

2. N3ydyeHue xapakTepuUCTHK N300pakeHHsI MPeAMETa B IUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMIICHHS CBETOBOTO JIyda OT YIJla MaJeHUs] Ha TPAHUIIE «BO3TYyX—
CTEKJION.

4. TTonydeHnue n300paKeHHI ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI

5. Onpenenenue (GOKYCHOTO PacCTOSTHUSI M ONTHYECKOM CHIIBI CO OMpAIOIIei TUH3HI.

6. OMBITHI IO PA3I0KEHHUIO OEJI0r0 CBETa B CIEKTP.

7. ONBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB MIPHU UX HAOIIOIEHUN Yepe3 IBETOBBIE (DUIIBTPHI.

NN E

Pa3gen 5. KBaHTOBBIE SIBJIEHUS

OnbIThI Pe3ep(b0pﬂa U TUTaHETapHas MOJCIIb aTOMaA. Mogens aToma Bopa. I/ICHYCKaHI/IC 1 NOTJIONICHUE CBETA
aromoM. KBanTsl. JIuHeyaTrie CIICKTPHIL.

PannoakTUBHOCTE. AJ'IB(I)a, Oeta u raMMaun3JIyudCHU:. CTpOCHI/IC ATOMHOTO A1pa. HYKJ'IOHHEUI MOACIb
ATOMHOTO spa. H30TOMmEL.

PannoakTuBHBIE MMpEeBpaIICHUA. HCpI/IOJI nojiypacnaga arTOMHBIX AICP.



SAnepHsle peakuuu. 3aKOHBI COXPAHEHHUS 3apsJ0OBOIO MU MAacCOBOTO YHUCEN. DHEPrUs CBSI3U aTOMHBIX SIZIEp.
Casi3b Macchl U sHepruu. Peakiuu cunTesa u aenenus saep. Mcrounuku snepruu Connna u 38631 (MC).
SAnepnast sHepreruka. JleicTBUs paiOaKTUBHBIX U3Iy4eHUI Ha kuBble opranu3msl (MC).
JdeMoHcTpanuu

1. CexTpbl U3I1y4eHUs U TOTJIOIICHHUS.

2. CHexTpbl pa3InyHbIX ra30B.

3. Cnektp BoJOpoaa.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTurka HOHU3UPYIOMINUX H3ITyUSHHA.

6. Perucrpanus u3iaydyeHus NpUPOIHBIX MUHEPAJIOB U IIPOJYK TOB.

JlabopaTopHbie paGoThbl U ONBITHI

1. HabnroreHue CIUTOMIHBIX M IMHEWYATBIX CIIEKTPOB U3TyYCHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHHNE SHEPTHU YaCTHIIBI IT0 TOP MO3HOMY IyTH (110 poTOrpadusim).

3. 3mepenue panoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIUIH MOLYIb

[ToBTOpHUTENBHO-0000MIAIOIINIT MOAYNIb TPEIHA3HAYECH [JIsi CHCTEMaTH3allud U O00O0OIICHUS MPEIMETHOTO
COJIEp’KaHUsl U OMbITa JIEATENIbHOCTH, MPUOOPETEHHOTO NPHU M3YUYEHUU BCEro Kypca (QU3MKH, a Takxke s
noAroToBKM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY MO (U3UKe A 00y4aromMXcs, BHIOPABIIUX ATOT
y4eOHBII MpeIMeT.

[Ipy u3ydeHUM NAHHOTO MOJAYJS PEANU3YIOTCSI U CHCTEMAaTHU3UPYIOTCS BUIbI JEATEIbHOCTH, HA OCHOBE
KOTOpBIX O0ecreynBaeTcsl NOCTHKEHHE NPEIMETHBIX U METanpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB
oOyueHusi, (opMUpYyeTCs] €CTECTBEHHO-Hay4dHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBaHUS
SIBIIGHUH TPUPOJbI U TEXHUKH, OBJIAJEHUE YMEHUAMH OOBSACHATh (U3UYECKUE SBICHHS, HPUMEHSS
MOJIy4Y€HHbIE 3HaHMsI, PellaTh 3aJja4i, B TOM YHCJIe KAUYeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMOMATBHO JESITEIbHOCTHBIM XapaKTep JaHHOTO pas3fena peajin3yercss 3a cyéT TOro, YTO ydallHuecs
BBITOJIHAIOT 331aHUs, B KOTOPBIX UM MPEAIaraeTcs:

. Ha OCHOBE IMOJYYECHHBIX 3HAHHUW pAaclo3HaBaThb M HAaydyHO OOBSICHATH (PU3NYECKHE SIBICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;

. WCIO0JIb30BAaTh HAy4YHbIE METOJbl HUCCIEeNOBAaHUS (PU3NYECKUX SIBJICHUN, B TOM YHCIE JJS MPOBEPKH
TUIOTE3 U NOJYYSHHS] TEOPETUYECKUX BBIBOJIOB;

. 0OBSACHATH Hay4YHbIE OCHOBBI HauOOJIee BaXKHBIX JTOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHUIl, HallpUMep,
MPAKTUYECKOTO HCMOJIb30BAaHUS Pa3IMYHBIX MCTOYHMKOB JHEPrMM Ha OCHOBE 3aKOHA IpeBpallleHUus U
COXPaHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.

Kaxma;l M3 TEM JAaHHOI'O pasaciia BKIIIOYACT SKCIICPUMCHTAIIBHOC HMCCICIOBAHUC 0606ma}omero XapakrTepa.
Paznen 3aBCPUIACTCS ITPOBCACHNCM JIMarHOCTUYECKOMN U OLICHOYHOM pa6OTBI 34 KypC OCHOBHOI IIIKOJIHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

N3yuyenne yueOHoro mpenmera «®Du3MKa» Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUA IOJKHO
obOecrieunBaTh JOCTHUKEHHE CIEIYIOMIMX JTUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3ynbTaToOB.

JIMYHOCTHBIE PE3YJIBTATHI

Hampuomuuecxoe seocnumanue.:

. MPOSABJICHUC HHTEPECCA K UICTOPUN U COBPEMCHHOMY COCTOSAHHUIO pOCCI/II\/’ICKOI\/’I (1)I/I3H‘IGCKOI>'I HAYyKH;
o OCHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHHX (I)I/ISI/IKOB.

Fpa.ucdaucxoe u 0yxosno-npaecmeenuoe seocnumanue.:

. TOTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B O6CY)K,I[CHI/II/I O6H_ICCTBCHHO-3H8.‘-II/IMBIX 1 OTHYCCKHX HpO6JICM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM JIOCTHKEHUI (bPI3HKH;



. OCO3HAaHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIIUIIOB B ACATCIILHOCTU Y‘-IéHOFO.
Jcmemuueckoe 6ocnumanue:

. BOCHIPHUATHE ICTETHUECKUX KauyecTB (DPM3MYECKON HAyKH: €€ TapMOHHMYHOTO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

l[efmocmu HAYYHO20 NO3HARUA:

. OCO3HAHHME IICHHOCTH (PHU3MUYECKOW HAyKHM KaK MOIIHOTO HHCTPYMEHTa ITO3HAHUS MHUpPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUN, BAXKHEUIIIEH COCTABIIAIOIIEH KYJIbTYpHI;
. pa3sBUTHE HAYYHOH JIFOO03HATEIILHOCTH, HHTEPECA K UCCIIEA0BATENbCKOM IEATEIbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 O1A20NOTIYUUA:

. OCO3HAHHE LIEHHOCTU Oe30macHoro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHUPE, BaXKHOCTU
npaBu1 0€3011aCHOTO MOBEACHMSI HA TPAHCIIOPTE, HA JOPOrax, ¢ MEKTPUUECKUM U TEIJIOBBIM 000pyI0BaHUEM
B JIOMAIIIHUX YCJIOBUSX;

. c(OpMHUPOBAHHOCTh HaBbIKA pe(IEeKCHH, PU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKoro K€ Ipasa y
JIPYroro 4eyoBeKa.

Tpyooeoe éocnumanue:

. aKTUBHOE YYaCcTHE B pELIEHUU MPAKTUYECKUX 3a1ady (B paMKax CEMbH, IIKOJbI, Tropoja, Kpas)
TEXHOJIOTUYECKON U COLMaIbHON HANpPaBIECHHOCTH, TPEOYIOIINX B TOM UUCiIe U (PU3NYECKUX 3HAHUM;
. MHTEpEC K MPAKTUYECKOMY HM3y4eHHIO Ipodeccuil, CBA3aHHBIX C (PU3HUKOM.

JKonozuueckoe gocnumanue:

. OpHEHTAlMsI Ha TpPUMEHEHHE (DU3MYECKUX 3HAHWK I pelIeHUs 3aJad B 00JacTH OKpYyKaromien
Cpelbl, TUTAHUPOBAHUSI IIOCTYIKOB W OIIEHKH WX BO3MOYHBIX TTOCJICICTBHM JIJISI OKPY>KAFOIIIEH CPEeIbI;
o OCO3HAHUE TJI0OOATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM M IyTEH UX PEIICHUSI.

Aoanmayusa 00yuaruie2oca K UsMEeHAUWUMCA YC108UAM COUUAIbHOU U RPUPOOHOIL CPedbl:

. MOTPEOHOCTh BO B3aUMOJCHCTBHU TPU BBINOJHEHWHU WCCICIOBAHUN W TIPOEKTOB (PU3MYECKOM
HAMpaBJIECHHOCTU, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTUX;

. MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUUYECKYIO AESITEIbHOCTD;

o noTpe6HOCT, B ()OPMUPOBAHMU HOBBIX 3HAHUI, B TOM 4ucie (QOPMYyIUpOBATH HUACU, MOHSTHS,
TUIIOTE3bI O (U3MYECKUX OOBCKTAX M SIBJICHHIX;

. 0CO3HaHue ACPUIIMTOB COOCTBEHHBIX 3HAHMIA M KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

. IJIAHUPOBAHUE CBOETO PA3BHUTHSI B IPUOOPETCHUH HOBBIX (PU3HMYCCKUX 3HAHUI;

. CTPEMJICHHE aHAJTU3MPOBATh W BBISABIATH B3aMMOCBSI3M IPHUPOJIbI, 0OIIECTBA U IKOHOMHMKH, B TOM
YHClie C UCTOIb30BaHUEM (PU3UYECKIX 3HAHUM;

o OIICHKa CBOMX JIEHCTBUI C yd4€TOM BIHUSHHS HAa OKPYKAIOIIYIO CpPEAy, BO3MOXKHBIX TIOOATbHBIX
HOCJIEeACTBUI.

METAIIPEIMETHBIE PE3YJIbTATBI

YHuBepcaibHbIe IO3HABATEIbHbIE 1S CTBUS
ba3zoevie nocuueckue oeiicmeun:

. BBIABJIATE U XapaKTCPU30BaATh CYHICCTBCHHLIC ITIPU3HAKU 00BEKTOB (HBJ’ICHHﬁ);
. YCTaHABJIMBATb CyIJ.ICCTBCHHBIfI IMPU3HAK Knaccn(bmcaunn, OCHOBaHUA AJIA 0606I_I_ICHI/ISI " CpaBHCHUS,
. BBIABJIATE 3aKOHOMCPHOCTH U MPOTHBOPCUYUA B paCCMAaTPUBACMBIX (I)aKTaX, JaHHBIX U Ha6J'I}O,Z[eHI/I$IX,

OTHOCAIIHNXCA K (I)I/I3I/I‘ICCKI/IM SIBJICHUAM,



. BBISIBIISITh IPUYMHHO-CIICACTBEHHBIC CBSI3U MPU U3YUCHUH (PU3NUECKUX SBJICHUHA U MPOIIECCOB; ACNaTh
BBIBOJIbI C HCHOJB30BAHUEM JICAYKTUBHBIX W HMHAYKTUBHBIX YMO3AKIIOYEHUH, BBIJIBUTATh THUIIOTE3bI O
B3aMMOCBSI3SX (PU3MUECKUX BEIIMYUH;

. CaMOCTOSITEIIBHO BBIOMpaTh CHOCO0 perieHus ydeOHOUW (u3ndecKoi 3amaun (CpaBHEHHE HECKOJIBKUX
BapUAHTOB PEIICHUs, BEIOOp HAaMOO0JIee MOAXOISAIIETO ¢ YYETOM CAMOCTOSATEIHHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oenucmeus:

. HCI0JIb30BATh BOIPOCH! KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMUS;

. MIPOBOJIUTH TI0 CAMOCTOSTENILHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (PU3UUIECKUI IKCIIEPHUMEHT,
HeOoJIbIIOoe HcceIoBaHne (PU3UIECKOTO SIBIICHHS,

. OILICHUBATh Ha MPUMEHHUMOCTHh U JOCTOBEPHOCTh MH(OPMAIUIO, MOJYICHHYIO B XOJ€ HCCIEIOBAHUS
WM 3KCIIEPUMEHTA;

. CaMOCTOSITENIbHO ~ (popMynupoBaTh 0000IIEHUST M BBIBOJBI 1O pe3yiabTaTaM IPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIIEIOBAHMS;

. MIPOrHO3UPOBATh BO3MOYKHOE JajibHEHIIee pa3BUTHE (PU3NYECKHX IPOIECCOB, a TAKXKE BbIJBUraTh

MIPEANOJIOKEHHS 00 UX PA3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.
Paboma c ungpopmavuei:

. MPUMEHSTh PAa3JIMYHble METO/Ibl, MHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U 0TOOpe MH(OpPMALMU HIU
JAHHBIX C YYETOM MpPEASIOKEHHON yueOHOM pu3nueckoi 3a1auu;

. aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMAIIUIO PA3IUYHbIX BUIOB U QOpM
MIpe/ICTaBJICHMUS;

. CaMOCTOSITENIbHO BBIOMpATh ONTUMAaJIbHYIO (OpMY MpelCTaBiICHUS WH(DOpPMALMKM U WILTIOCTPUPOBAThH
pelaeMble 3a1a41 HECJIOKHBIMU CXEMAMH, IMarpaMMaMu, HHOW rpaMKoi U UX KOMOMHALUAMU.

YHuBepcaibHble KOMMYHHMKATHBHbBIE J1efiCTBUS
Obwenue:

. B X0Jie 00CYX/JIeHHsI yueOHOTO MaTepualia, pe3yJbTaToB JJA0OPATOPHBIX padOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbI M BBICKAa3bIBaTh WJCH, HAICJIICHHBIC Ha pCIICHHE 3a/1a4d |
noJiiep kanue 01aroxenaTeIbHOCTH OOIICHHUS;

. COIIOCTABJIATH CBOU CYXKJACHUA C CYXKACHUAMU APYIrUX Y4aCTHHKOB JUaliora, O6Hapy)KI/IBaTI) pasindune
1 CXO0ACTBO HO3PII_II/II>'I;

. BBIPpAXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

. HY6J'II/ILIHO NpEaACTAaBIATE PE3YJIbTAThl BBIIIOJIHCHHOI'O (bH?)H‘iGCKOFO OIIbITa (BKCHepI/IMeHTa,

HCCIICIOBaHUA, HpOCKTa).

Coemecmuasn deamenbHocmy (COmpyoOHUYECcmeo):

. MOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMaHIHOW W WHIUBHIYaTbHOM pabOTHI MpU pEIICHUU
KOHKPETHOM (hr3rueckoi mpooOiIemMsl;
. MPUHUMATh LM COBMECTHOM JAESITEeNIbHOCTH, OpPraHM30BBIBATH JECUCTBUS TO €€ JOCTHXKEHHIO:

pacnpeaciisitb poJid, 06CY)K,I[8.TB mponecCbl MU PE3YyJIbTAThI COBMECTHOM pa6OTBI; 0606H_18.TB MHCHUA
HCCKOJBKHX JHOI[CI\/'I;

. BBIIIOJIHATE CBOIO 4YaCTh pa6OTLI, AOCTUT'ad Ka4YC€CTBCHHOTO PE3YyJibTaTa IO CBOCMY HAIIPABJICHUIO U
KOOPAUHUPYSA CBOU JENCTBUSA C APYIruMH 4JICHAMH KOMAH/bI;
. OIICHMWBATH KAa4C€CTBO CBOCIO BKJIaJa B O6IJ.[I/II7I MNPpOAYKT IO KpPUTCPUAM, CaAMOCTOATCIIEHO

C(bOpMyJ]I/IpOBaHHBIM Y4aCTHUKaMU B3aUMO/JICHCTBUS.

YHuBepcanbHbIe peryJaaTHBHbIE 1eHCTBUSA
Camoopzanusayun:



o BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYAIHUSX, TPEOYIOUIUX IS PEIICHUs (PU3UIECKHIX
3HAHUI;

. OPUEHTUPOBATHCS B PAJIMYHBIX MMOAX0/1aX MPUHATHUS pelIeHUH (MHAUBUAYAIBHOE, IPUHATHE PELICHUS
B IpYIIIE, IPUHATHE PEILIEHUIN IPYIIION);
. CaMOCTOSITEIIBHO COCTaBIISITh AJTOPUTM pEHIeHUs (PU3NYECKOM 3a7aydl WIM TUIaHA UCCIEIOBaHHS C

y4ETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh Mpe/laraeMble BApHAHTHI
peuieHui;
. JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

Camoxonmpons (pegpnekcusn):

. JlaBaTh a/IeKBaTHYIO OLICHKY CUTYalluu U MpejyiaraTh IJ1aH €€ U3MEHEHUS;

. OOBSICHATH TPHUYUHBI JOCTIKECHHUS (HEJIOCTHIKECHHUS) DPE3YJbTaTOB [ESITEIBHOCTH, OaBaTh OICHKY
PUOOPETEHHOMY OTIBITY;

. BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTD (B TOM UHUCIIE€ B XOJ BBINOJHEHUS (PU3MUECKOTO MCCIIET0BAHUS

WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBIIUXCA CUTYallUi, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;
. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSM.

3M0[{ll0HaJlebll7 unmesiekm:

. CTaBUTb ce0sd Ha MECTO JpPYroro 4eloBeKa B XOJ€ CIOpa WIM JUC KYyCCHM HAa HAaydyHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOTo.

Ilpunamue cedsn u opyzux:

. MpHU3HABaTh CBOE MpPaBO Ha OWIMOKY MpH pelieHUHd (PU3MYECKUX 3a7ay WIM B YTBEPKICHUSAX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenMerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE IOJKHBI OTpakaTb CHOPMHUPOBAHHOCTH Yy OOYYAIOIIHUXCS
YMEHUH:

. UCIO0JIb30BaTh MOHATHUA: (GU3NYECKUE U XUMUYECKUE SBIICHUS; HAONIOJEHUE, SKCIIEPUMEHT, MOJEb,
TUNOTEe3a; €AUHULBI (U3MUYECKUX BEJIMYMH; aTOM, MOJIEKYNla, arperaTHble COCTOSIHUS BellecTBa (TBEpHoeE,
KUAKOE, razoo0pa3HOoe); MeXaHHMYecKoe [BIKEHHE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSIMOJMHEHHOE),
TpPaeKTOpHs, paBHOACHCTBYIOMIAs cuil, Aegopmarnys (ynpyras, miacTuyeckas), HeBECOMOCTb, COOOIIAIOLTUECS
COCY/IbI;

. pasnuuath siBieHus (aud@ys3us; TEIUIOBOE JIBIKEHHE YaCTHUI[ BEIIECTBA; PAaBHOMEPHOE ABWKEHUE;
HEpPaBHOMEPHOE JIBIDKEHUE; MHEPIIMS, B3aUMOICUCTBUE TEIl; paBHOBECHE TBEP/BIX TEJ C 3aKPEILIEHHOM OChIO
BpallleHHUsI; Iepeiaya AaBleHUs TBEPABIMH TeJIaMU, KUJKOCTSIMH U ra3aMu; atMoc(epHOe [aBlCHHE; IiaBa-
HUE TeN; MpEBpAIlleHUs MEXaHMYeCKOW OJHEpPruu) IO OMUCAHHIO MX XapaKTepPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

. pacmo3HaBaTh MPOSIBICHHE HW3YUEHHBIX (PU3MYECKUX SBJICHHHI B OKPYXKAIOIIEM MHUPE, B TOM YHUCIE
(buznueckue SBICHUS B MPUPOJE: MPUMEPHI JABIKEHUS C PA3IHMUYHBIMH CKOPOCTSIMH B KUBOW M HEKUBOU
MpHUpOJIe; ACHCTBHE CUIBI TPEHHs] B MPUPOJEC M TEXHHUKE; BIUSHUE aTMOC(HEpPHOTrO MaBJICHUS HAa >KHBOU
OpraHu3M; IJIaBaHWE pbIO; phlYard B TeJe YENOBEKa; MPU STOM MEPEBOIUTH MPAKTHYECKYIO 3aqady B
yueOHYI0, BBIJICNATH CYIIIECTBEHHBIE CBOMCTBA/MPU3HAKY (PHU3NIECKHUX SBICHUIA;

. OTHMCHIBATh M3YYCHHBIE CBOWCTBA TN M (DM3MUYECKUE SBJICHUS, MCTIONB3YsS (DU3MUECKHE BETHYHHBI
(Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTh, CPEAHSISI CKOPOCTh, CHIIA YIIPYTOCTH, CHJIa
TSOKECTH, BEC Tela, CUiia TPEeHHs, JaBleHue (TBEPAOTO Tena, >KUIKOCTH, Ta3a), BHITAIKHBAIOIIAS CHIIA,
MexaHuuyeckas paboTa, MOLIHOCTh, IUIEYO CHJIBI, MOMEHT CHJbI, KOI(PQHUIIMEHT TMOJIE3HOTO IeHCTBUS
MEXaHHU3MOB, KHHETHYECKas ¥ TIOTEHIIMAIbHAs YHEPTHsl); TIPU OMUCAHHUH MPABUIBLHO TPAKTOBATh (YU3HUECKUN



CMBICJI UCIIOJIb3YEMbIX BEJIIMYHMH, UX 0003HAUEHUS W €IUHUIIBI (PU3MUYECKHX BEIUYUH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MUYECKYIO BEIMYMHY C JIPYTUMH BEIWYMHAMH, CTPOUTH TPAPUKH H3Y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEJINYHH;

. XapaKTepu30BaTh CBOWCTBA TeJ, (PM3MUYECKHE SIBJICHUS U TPOLECCHI, UCHOJb3Yys MpaBUia CI0KECHUS
cw (BAOJb OJHOM IpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHS pblyara
(6oka), «30JI0TOE TPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHHMYECKOW SHEpruH; NMpH 3TOM J1aBaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKECHNUE;

. OOBSICHATH (PU3NYECKUE SIBJICHUS, NMPOIECCHl M CBOWCTBA TEJN, B TOM YHCJIE M B KOHTEKCTE CUTyallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIISATH NPUIMHHO-CIICICTBEHHBIEC CBS3H, CTPOUTH OOBSCHEHUE U3
1—2 ymoruveckux maroB ¢ ONMOpoil Ha 1—2 M3yUeHHBIX CBOWCTBA (PM3MUECKUX SBICHHH, (PU3NIECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

. pemath pacy€THble 3aauyd B |—2 [EHCTBUSA, HCHOJB3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOLIUE
¢u3nvecKkue BEIMYMHBI: HAa OCHOBE aHAJM3a YCIOBHS 33/Ia4d 3allMChIBATH KPAaTKOE YCIOBHE, TMOICTABIATH
¢uznyeckue BeNUYUHBI B (JOPMYJIBI U MPOBOIUTH Pacu€Thl, HAXOJUThH CIIPABOUHBIE JAHHbIE, HEOOXOAUMBbIE
JUIS pellieHus 3a]a4, OLICHUBATh PEAIMCTUYHOCTD NMOJTYYEHHON (PU3NYECKON BETNUYHHBI;

. pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIH (PU3UUYECKUX METOOB; B ONMMCAHUU
UCCIIEIOBAaHUS BBIJCIATh IPOBEPSIEMOE MPEANONIOKEHHE (TUIOTE3y), pa3iuyaTh W HMHTEPIPETHPOBATH
MIOJIyYEHHBIH pe3yabTaT, HAXOIUTh OLIMOKH B XOJI€ OTbITA, JIEJIaTh BBIBOJIBI 110 €T0 pe3yJbTaTaMm;

. MPOBOJUTH OMBITHl MO0 HAOMIOACHUIO (U3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Ted:
(dbopMynupoBaTh MpOBEpsieMbIE MPEINOJIOKEHNs, cOOMpaTh YCTAHOBKY M3 IMpPENI0KEHHOrO 000pyIOBaHUS,
3aMMChIBaTh X0/ OTbITA U POPMYIUPOBATH BHIBOIBL;

. BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MAcChl Tella, 00bEMa, CHIIBI U TEMIIEPATypHhI C
MCIO0JIb30BAHNEM aHAJIOTOBBIX U U(POBBIX MPHUOOPOB; 3aMKUCHIBATh OKa3aHUs MPUOOPOB C YUETOM 3aJaHHON
a0COTIOTHON MOTPEIIHOCTH U3MEPEHU;

. MIPOBOJUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT APYroi C UCHOJIb30BaHUEM
HPSIMBIX U3MEPEHNH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO ABMXKYILErocs Tela OT BPEMEHH ABMKEHMSI TENa; CUIIbI
TPEHHUs CKOJIBXKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEN TNl M HE3aBUCUMOCTH CUIIBI TPEHHS OT
IUTOIIAN CONPUKOCHOBEHUS TEJ; CHJIBI YNPYrOCTH OT YIJIMHEHUS NPYXKHUHBI; BBITAIKUBAIOMIECH CHIIBI OT
00bEMa MOrpyEHHOM YacTH Teja U OT IUIOTHOCTH KHMJKOCTH, €€ HE3aBUCHUMOCTU OT IJIOTHOCTH TeJsa, OT
IIIyOMHBI, HA KOTOPYIO MOTIPYXKEHO TENO; YCIOBUHM IUIaBaHUS Tell, YCIOBUI PaBHOBECHs pblyara U OJOKOB);
y4acTBOBaTh B IUIAHMPOBAHUU YYEOHOIO HCCIEIOBAHUSA, COOMPATh YCTAaHOBKY M BBINOJHATh HW3MEPEHUH,
cliefysl IpeIoKEHHOMY IJ1aHy, (PUKCUPOBATh Pe3yiIbTaThl NOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIWYHH
B BUJIEC ITPEUIOKEHHBIX TAOJIMI U Tpa(UKOB, A€1aTh BBIBOABI 10 pe3ybTaTaM MCCIEI0OBAHHUS;

. IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (HU3MUECKUX BEIMYMH (IUIOTHOCTh BEIECTBA J>KUJIKOCTH U
TBEPJOTO TeJja; CWiIa TPEHUs CKOJIbKEHUsS; NaBJICHUE BO3/yXa; BBITAIKMBAIOLIAs CWIA, NEHCTBYIOIIas Ha
HNOTPY’KEHHOE B JKUIKOCTb TeN0; KOI(PQULUUEHT I0JEe3HOro JEHCTBUA MPOCTBIX MEXaHU3MOB), CIEIys
IIPEUIOKEHHOW MHCTPYKLMM: IPHU BBINOJHEHUHM H3MEPEHUH cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBIUUCIIATh 3HAUEHUE HCKOMOM BEJIMYMHBI,

. coOuroIaTh MpaBuiia TEXHUKU 0€30MIaCHOCTH IIPU paboTe ¢ 1a00paTOPHBIM 000PyI0OBAaHUEM;

. yKa3blBaTh HNPUHLUINBI JAEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOLIAIONIMECs COCY/bl, OapoMeTp, phlyar, MOABIMKHBIA M HEMOABMKHBIA OJOK, HaKJIOHHAs
IJIOCKOCTb;

. XapaKTepu30BaTh MPUHLUUIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOICTB ¢ OMOPOM
Ha UX ONHMCaHUsA (B TOM YHCIIe: MOIIMIUITHUKY, YCTPOICTBO BOJIONPOBOIA, THIPABIMUECKUI Ipecc, MaHOMETP,
BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJb3ysd 3HAHHUA O CBOMCTBAaX (PU3MUECKUX SBICHUH H
Heo0Xx0AuMble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

. IPUBOAUTH TpPHUMEPHl / HAaXOAUTh HMHQOPMAIMIO O MpUMEpax MPAKTUYECKOI0 MCIOIb30BaHUS
¢u3nUecKrux 3HaHUH B IOBCEAHEBHOM JKU3HU Ui obecnieueHust 6e30aCHOCTH MpH 00pallleHuH ¢ MprudopaMu
U TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHUS 3JI0POBbsI U COOJIIOJICHUS HOPM 3KOJOTMYECKOTro MOBEACHUS B
OKpYKarollen cpene;

. OCYIIECTBISATH OTOOP MCTOYHMKOB MH(OpMAIMU B ceTH VIHTEpHET B COOTBETCTBUHU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAHUHW M IIyTEM CpPAaBHEHHS pa3IMYHBIX HCTOYHHUKOB
BBIJIENIATh HH(POPMALIMIO, KOTOPAs SIBJISETCS MPOTHBOPEUUBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

. WCIOJb30BaTh MPHU BBIMOJIHEHUH yYeOHBIX 33aJaHHi HAy4YHO-TIOMYJSIPHYIO JIUTEPATypy (HU3UUYECKOTO
COJIEp’KaHusl, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTh VHTepHeT; BianeTh NpuéMaMu KOHCIEKTUPOBAaHUS
TEKCTa, mpeoOpa3oBaHus MH(POPMAIIH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



. co3/1aBaTh COOCTBEHHbIE KpaTKHe MHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE 2—3 MCTOYHUKOB
nHpopManuu GpU3MIECKOTO COAEPKaHMs, B TOM YHCIE MYOJIMYHO JAeiaTh KPaTKUE COOOLICHHUS O pe3ysibTaTax
MIPOEKTOB WM Y4eOHBIX MCCIEOBAHUN; IIPU 3TOM I'PaMOTHO MCIOJIb30BATh N3YUCHHBIN MOHATUIHBIN anmapaT
Kypca (HU3UKH, COIPOBOXKIAThH BHICTYINICHHE MTPE3CHTAINCH;

. IPU BBITIOJHEHUN Y4eOHBIX NPOEKTOB M HCCIECJOBAHMN pacIlpelessTb OOS3aHHOCTH B TPYyINIE B
COOTBETCTBUU C IIOCTAaBJICHHBIMU 33JayaM{, CJIEIUTh 3a BBIIIOJHEHUEM IUIAaHA JEHCTBUI, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTH TPYIIIBI; BHICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE,
YUUTBIBAs MHEHUE OKPYKAIOLIUX.

8 KJIACC

ITpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(OPMHUPOBAHHOCTh Yy OOYYaIOIIMXCS
YMCHHM:

. HCIO0JIb30BAaTh MOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE [IBUKEHHE aTOMOB M MOJEKYJ,
arperaTtHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHE M aMOop(HbIE Tella, HACBHIIICHHBIH W HEHACBIIIEHHBIH
nap, BJIQXHOCTb BO3/AyXa; TeMIepaTypa, BHYTPEHHSSI DSHEprus, TEIUIOBOM JBUTaTelb; 3JIEMEHTapHbBIN
ANIEKTPUYECKUM 3apsij, dJIEKTPUUECKOE 10JIe, MPOBOJIHUKU U AUDIEKTPUKH, IOCTOSHHBIM 3JIEKTPUUECKUN TOK,
MarHuTHOE TOJIE;

. pasznuyuath SBJIEHUSA (TEIUIOBOE pacUIMpeHue/ckarve, TeIulonepenadya, TEIJIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISIPHbIE  SBJIEHUS, HCIAapeHHe, KOHJEHCAalMs, IUIaBJI€HHE, KPHUCTAJUIM3AIUs
(oTBepaeBaHMe), KUIEHHE, TeIIonepeaaya (TerIonpOBOAHOCTb, KOHBEKIIMS, U3IYyUeHHE); dIEKTpU3alus Tel,
B3aUMO/JICHICTBUE 3apsAlOB, JAEUCTBUSA DIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aMMOJEHCTBUE
MarHuToB, J€MCTBHE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAsE HUHIYKIIKSA) MO OIKCAHUIO
UX XapaKTEepHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE;

. pacro3HaBaTh MpPOSBICHUE HM3YYEHHBIX (U3NYECKUX SBICHUHM B OKPYKAIOIIEM MHpPE, B TOM YHCIE
¢du3nyeckue SIBIEHUS B IPUPOJIC: IMOBEPXHOCTHOE HATSDKEHHE W KalWUIApHBIE SBICHHUS B IPUPOJE,
KpHUCTaIbl B mpupoje, usinydeHue CoiHIa, 3aMep3aHHe BOJOEMOB, MOpPCKUE OpH3bl, 00pa30BaHHE POCHI,
TyMaHa, UHesl, CHera; 3JIEKTPUYECKUE SIBICHUS B aTMOC(epe, IMEKTPHUUECTBO )KUBBIX OPIraHU3MOB; MATHUTHOE
noJie 3emuld, Apel Moo coB, pob MarHUTHOIO MOJIS 7l J)KU3HU Ha 3eMJle, MOJIIPHOE CUSIHUE; TIPU 3TOM
NEPEBOANUTh IPAKTUYECKYIO 3aJauyy B y4eOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA/MPU3HAKU (PU3NYECKUX
SIBJICHUH;

. ONKCBHIBATh HU3YYEHHbIE CBOMCTBA Tel U (PU3MUECKHE SBJICHUS, UCIOJb3Yysd (U3NYECKUE BEIUUUHBI
(TeMmepaTypa, BHYTPEHHss SHEPIus, KOJIMYECTBO TEIUIOTHI, yJEJIbHas TEIUIOEMKOCTb BELIECTBA, yJEJIbHAs
TEIUIOTa IJIABJICHMSI, yelbHasl TeIIoTa 1apooOpa3oBaHus, yielbHas TEIIOTa CrOpPaHus TOIUINBA, KO3 UM -
€HT IOJIE3HOr0 JEWUCTBHS TEIUIOBOW MAallMHbI, OTHOCUTENbHAS BJIAXKHOCTh BO3/1YXa, JIEKTPHUUECKUH 3apaf,
CHJIa TOKA, NEKTPHUUECKOE HANpsHKEHUE, CONPOTUBIIEHNE MPOBOJAHUKA, Y/IEIbHOE CONPOTUBIICHHUE BEILECTBA,
paboTa M MOIIHOCTh 3JIEKTPUUECKOT0 TOKA); MPU OIMCAHUM IPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICIH
UCIOJb3yeMbIX BEIMYMH, OOO3HAUEHUS M EIUMHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OpPMYIIbL,
CBSI3bIBAIOIME JAaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTMMHU BEIMYUMHAMHU, CTPOUTh I'padMKu H3Yy4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIIMYMH;

. XapaKTepu30BaTh CBOMCTBA T, PU3MUECKUE SBJIECHUS U MIPOLECCHI, UCIIOJIb3YsS OCHOBHBIE MOJI0XKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHSI BELIECTBA, IPUHIIMII CYNEPIIO3ULUH M0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHMs 3apsja, 3akoH Oma Juid ywyacTka nenu, 3akoH JDxoyns - JleHua, 3akoH
COXpaHEHMs DSHEpruy; NpH 3TOM JaBaThb CJOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMChIBaTh €ro
MaTEMaTH4ECKOE BBIPAXKECHHUE;

. OOBSICHATh (PU3MUECKUE MPOIIECCHl U CBOMCTBA TeJ, B TOM YHCJE U B KOHTEKCTE CUTyallUui MPaKTHKO-
OpUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NMPUUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE u3 1 - 2
JIOTMYECKUX I1aroB ¢ OMOpoi Ha | - 2 M3y4yeHHbIX CBOMCTBA (PU3NUYECKUX SABICHUH, (PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH; pelath pacuyé€THble 3a7auu B 2 - 3 1eicTBUSA, MCIONB3ysd 3aKOHBI U (HOPMYIIHI,
CBsI3bIBalOIIME (PM3MUYECKHE BEJIMUYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJa4yM 3alUCHIBATh KPAaTKOE YCIOBUE,
BBISBJIATH HEOCTATOK JAHHBIX JJIS PEIICHUs 3aJaud, BHIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOIUMBIE IS €€
peleHusi, MPOBOIUTh Pacuy€Thl U CPAaBHUBATH MOIyYCHHOE 3HAUE€HUE (PU3UUECKON BEMUMHBI C W3BECTHBIMHU
JTAHHBIMH;



. pacmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIH (PU3UYECKUX METOIOB; HCIOIB3YS
OTIMICAHWE WCCIICJIOBAHUS, BBIJCIATH IPOBEPSEMOE MPEANOJIOKEHUE, OICHUBATh MPABUIBHOCTh MOPSIKA
MIPOBEICHUS UCCIICIOBAHMUS, JICTIATh BBIBO/IBI,

. MPOBOJUTH OTBITBI 1O HAOMIONCHWIO (DHU3UYECKHX SBJICHUNW WIH (U3HYECKUX CBOUCTB TeI
(KanWUISIpHBIC SIBJIICHUS, 3aBUCUMOCTD JIaBIICHUS BO3JlyXa OT €ro o0bEMa, TeMrepaTypsl; CKOPOCTH IpoIiecca
OCTHIBAHUSI/HATPEBAHUSI TIPYU M3IYYCHHHM OT I[BETAa H3JIYYArOIICH/TIOTIOMANIEH MOBEPXHOCTH; CKOPOCTh
UCHApEeHUs BOABI OT TEMIIEpaTypbl KHUAKOCTH M IUIOMAAd €€ TOBEPXHOCTH, OJJICKTpU3alHs Tel U
B3aMMO/JICHCTBUE AJICKTPUYCCKUX 3apsI0B; B3aUMOJCUCTBUE IMOCTOSTHHBIX MAarHUTOB, BU3yallU3allds Mar-
HUTHBIX TIOJICH TIOCTOSIHHBIX MArHUTOB; JICHCTBUS MAarHATHOTO TIOJS HAa IPOBOJHUK C TOKOM, CBOMCTBA
JJIGKTPOMArHWTa, CBOMCTBA D3JEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OPMYIHpPOBATH IPOBEPSICMbIC
MIPEIIOJIOKECHHSI, COOMpaTh YCTAaHOBKY W3 MPEIUIOKEHHOTO OOOpYIOBAaHWS; OIMUCHIBATH XOJ OTBITA H
(hopMyIMpOBaTh BHIBOIBI;

. BBITIOJTHATh TPSAMBIC M3MEPEHUS TEMIIEPATyphl, OTHOCUTEIHHOW BJIAYKHOCTH BO3JyXa, CHJIBI TOKa,
HANpPsDKCHUST C WCTOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JIATYMKOB (PU3UYCCKUX BEIMYHH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COTIOTHON OTPEITHOCTH;

. MIPOBOJIMTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOHN (PM3MUECKOUN BEIMIMHBI OT APYrOi C UCTIOIH30BaHUEM
MPSIMBIX U3MEPEHHH (3aBUCHMOCTH COTIPOTHBIICHUS MPOBOJHHKA OT €r0 JUIHHBI, TUIOIMIATH TOMEPEYHOTO
CCUCHUS W YJCIHHOTO COMPOTHBIICHHUS BEIIECTBA IPOBOJHUKA; CHJIBI TOKA, WIYIIETO Yepe3 MPOBOJHUK, OT
HaNpsOKEHWS Ha TPOBOJHUKE; WCCICNOBAaHHME IIOCIEAOBATEIFHOTO W MApaUIETIbHOTO  COCAWHEHHM
MTPOBOJIHUKOB): TUIAHUPOBATh HCCJICIOBaHNE, COOMPATh YCTAHOBKY M BBIMOJHITH H3MEPEHHUS, CICIYS
MPeUIOKEHHOMY TUTaHY, (PUKCHPOBATh Pe3yIbTaThl MOTYYCHHON 3aBUCHMOCTH B BHUJE TAONHIl M TpadUKOB,
JIeNIaTh BBIBOJIBI ITO PE3yJIbTaTaM UCCIICOBAHMS;

. MIPOBOJNTh KOCBEHHBIC HW3MEpeHUs (U3MUECKUX BeNMYUH (yAelbHas TEIUIOEMKOCTh BEIIECTBa,
COMPOTHBIICHUE TPOBOJHHKA, pabOTa W MOIIMHOCTH DSJIEKTPHYECKOTO TOKA): TUIAHUPOBATH HW3MEPCHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEUIOKEHHOW WHCTPYKIIUH, W BBIYHCIIATH 3HAUCHHUE
BEJTUYMHBI;

. coOJr01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

. XapaKTepU30BaTh MPUHLMUIBI IEHCTBUS W3Y4EHHBIX NPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM
Ha MX OMUCaHus (B TOM YHCIIE: CHUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOuHa, amIepMmeTrp,
BOJIbTMETP, CUETUMK OJICKTPUYECKON HHEpPruM, 5SIEKTPOOCBETUTENIbHbIE NpHUOOpHI, HarpeBaTeIbHbIC
ANEKTPONpUOOpsl  (MPUMEPBI), DIEKTPUUECKUE TPEAOXPAHUTEIH; DJIEKTPOMArHUT, AIIEKTPOJBUTATEIb
MIOCTOSIHHOTO TOKAa), MCIIOJIb3Yys 3HAHUS O CBOMCTBAaX (DM3MUECKUX SIBICHUI M HeoOXoIuMble (U3NYECKUe
3aKOHOMEPHOCTH;

. pacrno3HaBaThb NPOCTbIE TEXHMYECKHWE YCTPOICTBA M HU3MEpHUTENbHbIE MPHUOOPHI MO CcXeMaM U
CXEMaTHYHbIM pUCYHKaM (KUJKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETpP, TUTPOMETP, JBUTATEIb
BHYTPEHHETO CrOpaHHs, ODJEKTPOCKOI, pPEeocTar); COCTaBISATh CXEMbl JJIEKTPUYECKHX Lened ¢
MOCJIEIOBATENIbHBIM W TapajuIeJbHBIM COEJIMHEHUEM DJIEMEHTOB, pa3idyas YCJIOBHbIE 00O3HaueHUs
AJIEMEHTOB JIEKTPUYECKUX IICeTICH;

. MPUBOJUTE MPUMEPHI/HAXOAUTh HH(POPMALMIO O TMpUMEpax MPAKTUYECKOTO HCIOIb30BaHUS
(bu3nuecKux 3HaHUN B TIOBCETHEBHOM JKU3HU AJIsi 0OecreyeHus: 0e30IMacHOCTH MpU 00pallieHnH ¢ Ipudo pamu
U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3I0POBbs U COONIIOJIEHUS HOPM 3KOJOTUYECKOTO MOBEACHUS
B OKpY)KaloIlen cpefie;

. OCYILIECTBIIAITh MOUCK HHGMOpManuu (PU3NYECKOro coaepxkaHus B ceTu MHTepHET, Ha OCHOBE
UMEIOIUXCS 3HAaHUN U MyTEM CpaBHEHHS JOTOJIHUTEIHHBIX MCTOYHUKOB BBIACNIATH HHPOPMAIIUIO, KOTOpas
SIBJISIETCS TPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOM;

. WCIO0JIb30BaTh TPU BBIMOJTHEHWU Y4eOHBIX 3aJaHHi HAayYHO-TIOMYISPHYIO JUTEpaTypy (U3UUECKOTO
COJIep’KaHus, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu MHTepHeT; BiajeTh NMpuéMaMu KOHCIIEKTHPOBAHUS
TeKcTa, mpeodpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;

. co3gaBaTh COOCTBEHHBIE NMUCHMEHHBIE U KPATKUE YCTHBIE COOOIIeHHs, 0000mas UHPOpMAIHIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO COJAEPKaHWs, B TOM YHCIIEe MyOJIMYHO TPEICTABIATH PE3YAbTaThl
MPOEKTHONH WM HCCIENOBATENbCKOW JEATENHOCTH; TPU OSTOM TPAMOTHO HCIIONB30BaTh H3yYCHHBIN
MOHATHIHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH BHICTYIIICHHE TIPE3CHTAIINEH;

. MPU BBINIOJHEHUH Y4YEOHBIX TPOEKTOB U HCCIENOBAaHUN (PH3MYECKUX TIPOIECCOB paCIpEAesiTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 33/ladyaMH, CIEAWTH 3a BHITIOJHEHHEM IIaHa
JNEUCTBUA M KOPPEKTUPOBATH €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH TPYIIIIHI;
BBICTPAaNBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MIPOSBIISS TOTOBHOCTh Pa3pemiaTh KOHQIHUKTHI.



9 KJIACC

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb C(HOPMHPOBAHHOCTb y OOyYaroHIMXCS
YMEHHUM:

. WCIIOJIb30BaTh TMOHSTHUS: CHUCTEMa OTCYETa, MaTepualibHas TOYKA, TPAEKTOPHUsS, OTHOCHUTEIBHOCTH
MEXaHMYECKOTO JBIDKEHUs, Jnedopmanus (ympyras, IUTacTUdecKas), TPEHHE, [EeHTPOCTPEMHUTEIbLHOE
YCKOpEHHUE, HEBECOMOCTh U TMIEPETPY3KH; IEHTP TSHKECTH; aOCOFOTHO TBEPIOE TEIO, LIEHTP TSHKECTH TBEPIOTO
TeJa, PaBHOBECHE; MEXaHWYCCKUE KOJICOAHHS U BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK; dJIEKTPOMATHUTHBIC
BOJIHBI, ITKaJla AJIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JIaJIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
MOTJIOMIEHUS; allb(a, OeTa ¥ TaMMa-u3ITydeHHs, H30TOIIBI, SiACPHAs YJHEPTCTHKA,

. pasnuuaTh ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEMHOE JBIKEHUE, PABHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIDKEHHE, CBOOOJHOE TAJCHUE Tell, PaBHOMEPHOE JBIKEHHE IO OKPYKHOCTH,
B3aMMOJICIICTBUE TE€J, PEaKTHUBHOE ABW)KEHHUE, KoJieOaTeTbHOE BMKEHHUE (3aTyXalollhue W BBIHYXKICHHBIC
KojeOaHus), pPE30HAHC, BOJHOBOE [BIKEHHE, OTPaXEHHE 3ByKa, NPSIMOJIMHEHHOE pacnpoCcTpaHEHHE,
OTpaX€HHE W MPEJOMJIEHHE CBETa, NOJHOE BHYTPEHHEE OTpaKeHHWE CBEeTa, pasjokeHHe Oenoro ceera B
CHEKTp M CJIO)KEHHE CIEKTPaJbHBIX IIBETOB, JIUCIIEPCUS CBETa, ECTECTBEHHAs PaJUOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEMYATOTO CIEKTpa M3TYyYEHHUs) MO OIMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3UUECKOE SIBJICHUE;

. pacro3HaBaTh TPOSBICHHE H3YyYEHHBIX (PU3NUECKHX SIBJICHHHN B OKPYXAIOIIEM MHUpPE (B TOM YHUCIE
(dbu3uYecKue SBICHUS B MPUPO/JIE: MPWINBBI U OTIUBEI, IBIKeHHE T1aHeT COJIHEUHOM CHCTEMBI, PEAKTUBHOE
JBIKEHUE JKUBBIX OPTaHU3MOB, BOCTIPHATHE 3BYKOB YKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I1y-
HaMH, 07XO, IIBE€Ta Te€J, ONTHYECKHWE SBJICHUS B TMPUPOJE, OWOJIOTUYECKOE JACHCTBHE BHIMMOTO,
yIbTPaHOIETOBOTO W PEHTICHOBCKOTO H3IyUYCHHH; €CTECTBEHHBIN pPaJuOaKTUBHBIA (POH, KOCMUYECKUE
Jy4d, PaTUOAKTHBHOE W3IYYCHUE TMPUPOIHBIX MHUHEPAIOB;, JACHCTBHE pAIMOAKTUBHBIX W3IIYYCHHH Ha
OpraHM3M YejoBeKa), IPU 3TOM MEePEeBOAUTH MPAKTUYECKYIO 33/auy B y4yeOHYIO, BBIACNATH CYIIECTBEHHbBIE
CBOMCTBA/MIpU3HAKH (PU3UUECKUX SIBJICHHI;

. OMKCHIBATh HU3YYECHHbIE CBOWCTBA Tel U (DM3MUYECKUE SBIICHUSA, MCTONB3Ys (PU3MUECKHe BETUUUHBI
(cpenHsisi © MTHOBEHHAsi CKOPOCTh TeJla NMPU HEPaBHOMEPHOM JIBHXKEHUH, YCKOPEHHE, MepeMelleHue, MyTh,
YIJI0Basi CKOPOCTh, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOHOTO MaJIeHus], BEC Tea,
UMITyJIBC TeJla, UMIYJIbC CHJIbI, MeXaHH4deckas paboTa M MOIIHOCTh, MOTEHIMAIbHAs SHEPrus Teja,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHAS SHEPIUs CXKATOW MPYKUHBI, KHHETUYECKasi SHEPTHS,
MOJIHAsE MEXaHU4YecKasi PHEeprusi, MepHoJ U YacToTa KoJieOaHWi, JJMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTeNb MPEIOMIICHHSI CPEIbl); MPU ONMCAHUH MPABUILHO TPAKTOBATh (PU3UUECKHI
CMBICTT HCIIOJIb3YeMbIX BEIUYHH, 00O3HAUYEHUS M E€AUHULBI (DU3MUECKUX BEIMYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH TIpaUKH H3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

. XapaKTepU30BaTh CBOICTBa Tell, (PM3MUYECKUE SBICHUS U IMPOLIECCHI, MCIOJb3YS 3aKOH COXpaHEHUs
SHEPIrUH, 3aKOH BCEMHUPHOT'O TATOTEHUS, IPUHLIUI CYNEPIIO3UIUN CUJI, IPUHLIMI OTHOCUTEIbHOCTH [ anues,
3aKOHbl HpIOTOHA, 3aKOH COXpAaHEHHsS HUMITYJbCA, 3aKOHBI OTPAKEHMSI M MPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHUsl 3apsJ0BOTO M MAacCOBOIO YHUCEN MpPU SAEPHBIX PEaKUUsX; MPU 3TOM JaBaThb CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMaTHYE€CKOE BhIPAXKEHHE,

. OOBSACHATH (PU3UUYECKHE MPOLIECCHl U CBOWCTBA TE, B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 2—3
JIOTUYECKUX [IaroB ¢ OMOPOii Ha 2—3 M3y4EHHBIX CBOMCTBA (PM3MUECKUX SIBICHUM, (PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

. pemarh pacu€THble 3a7auu (OMHUparoNIMecs Ha CUCTEMY M3 2— 3 ypaBHEHHII), UCIIONIb3YS 3aKOHBI U
(dbopMyIbl, cBsI3bIBarOIINE (PU3MUECKUE BETUYMHBL: HA OCHOBE aHAIM3a YCIOBUS 33aJa4d 3aIHICHIBATh KPaTKOE
YCIIOBUE, BBISBISATH HEJOCTAIONINE WU U30BITOYHBIC IaHHbIE, BEIOUPATh 3aKOHBI U (GOPMYJIIbl, HEOOXOAUMbIE
JUI peuieHus, MPOBOAUTH Pacd€Thl W OICHMBATh PEATUCTHYHOCTh IMOJYYEHHOTO 3HaueHus (Qu3ndeckoin
BEJINYUHBI;

. pacmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIH (PU3UYECKUX METOOB; HCIOIB3YS
ONMCAaHUE HCCIENIOBAHMS, BBIACIATH MPOBEPSEMOE MPEANOJIOKEHHE, OLEHUBATh MPABWIBHOCTH MOPSIKA
MIPOBEICHUS UCCIICIOBAHMUS, JIENIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yAbTaThl HAOIIOICHUH U OIBITOB;

. MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (DU3UUYECKUX SIBICHUN WM (PU3UYECKUX CBOMCTB Tel (M3y4YEeHHE
BTOPOTO 3aKkoHa HBIOTOHA, 3aKOHA COXpaHEHUS PHEPrUH; 3aBHCHUMOCThH MEpHOja KoJIeOaHWH MpPY>KMHHOTO



MasTHUKa OT MacChl Tpy3a W JKECTKOCTH NPYKHHBI U HE3aBUCHMOCTbh OT aMIUIMTY/Abl MAJIBIX KOJICOAHUIA;
NpSIMOJIMHEHHOE pPaclpoCTpaHEHHE CBETa, pa3IoKeHHe OeJoro CcBeTa B CIEKTP, H3YYCHHE CBOWCTB
M300paeHUs] B TUIOCKOM 3epKalie M CBOMCTB M300paKEeHUS MpeaMeTa B coOUparomie TruH3e; HaOmoaeHne
CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB M3JIYYCHHS): CAMOCTOSITEIBHO COOMpaTh YCTaHOBKY M3 H30BITOYHOTO
Habopa 000pyIOBaHHMST; ONUCHIBATH X0/ OIBITA M €r0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOJIBL;

. NPOBOJUTH IPH HEOOXOJAUMOCTH CEPHI0O NPSAMBIX HW3MEPEHHH, OINpENeiss CpelHee 3HA4YCHUE
u3MepsieMoil BenuuuHbl ((poKycHOE paccrosiHMe coOuparomeil JHUH3bI); 000CHOBBIBATH BHIOOpP crocoba
M3MEPEHUs/U3MEPUTEIBHOTO MTPHO0pa;

. NPOBOJUTH WCCICIOBAHHE 3aBHCUMOCTCH (M3MYCCKUX BEIMYMH C HCIIOJb30BAHUEM MPSMBIX
U3MepeHH (3aBUCHMMOCTh ITyTH OT BPEMEHHM HPU PAaBHOYCKOPCHHOM JIBW)KCHHM 0€3 HayalbHON CKOPOCTH;
nepuoja KoyiebaHuii MaTeMaTHYeCKOTO MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTHU yrila OTPKEHHs CBETa OT
yria majeHus W yria MpeJoMJICHHS OT Yrja MaJeHus): IUIAaHWPOBATh HCCIEAOBAHUE, CAMOCTOSTEIBHO
coOHMpaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl IMOJYYCHHOW 3aBUCHMOCTH (DH3MUYCCKUX BEJIMYMH B BHJIC
TaONHIl ¥ TpaUKOB, eTaTh BHIBOJIBI 10 PE3yJIbTaTaM HCCIICI0BaHHUS;

. MPOBOJIUTH KOCBEHHBIC U3MEPECHUST (PM3MYCCKUX BEIUYMH (CPEIHSISI CKOPOCTh U YCKOPEHHUE Telia TPH
PaBHOYCKOPEHHOM JIBUXKCHUH, YCKOPCHHE CBOOOJHOIO MAaJCHHUsS, KECTKOCTh MPYKUHBI, KOIDPHUIHUCHT

TPEeHUs]  CKOJILKEHHs,  MEXaHWdeckas  paboTa M MOIIHOCTh, 4YacTOTa MW IMepuoj KoJieOaHui
MaTeMaTU4YeCKOro W MPYXKHMHHOTO MasTHUKOB, ONITHYECKAsl CUJIa COOMPAIONICH JIMH3bI, paIMOaKTUBHBINH (OH):
IUIAHUPOBATh M3MEPCHHUs; COOMpaTh SKCIEPHUMEHTAIBHYI0 YCTAHOBKY W BBITMOJIHATH H3MEPEHUS, CIEIys
NPETI0OKESHHON MHCTPYKIMH; BBIYUCISATh 3HAUCHUE BEJIMYUHBI M aHAJIM3UPOBATh MOJTYYSHHBIC PE3YJbTAaThl C
Y4E€TOM 33JaHHOU MOTPEIIHOCTH U3MEPEHN;

. coOroAaTh MpaBuila TEXHUKHU 0€30MaCHOCTHU IpU paboTe ¢ 1a00paTOPHBIM 000PYAOBAHHUEM;

. pa3nuyaTh OCHOBHbBIC MPU3HAKH M3YYEHHBIX (DU3UUECKHX MOJIEJIeH: MaTepHaibHas TOUKa, aOCOIOTHO
TBEPJOE TENO, TOYCUHBIH MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3Q, IUIAHETapHAas MOJENIb aToOMa, HYKJIOHHAs
MO/IeJTb aTOMHOTO SI7Ipa;

. XapaKTepu30BaTh MPUHIUIBI ACHCTBUS HM3YYCHHBIX NMPUOOPOB M TEXHHYECKUX YCTPOMCTB C OMOPOI
Ha UX ONHCaHUA (B TOM YHCIE: CIIUJAOMETD, JATYNKHU MOJI0KEHHS, PACCTOSHUS M YCKOPEHUS, pakeTa, 9X0JoT,
OYKH, TEPHCKOI, (OTOANIAPAT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, NO3UMETp, kKamepa Bumibcona), nc-
MOJIb3YSI 3HAHUS O CBOMCTBAaX (PU3NYECKUX SIBICHUN U HEOOX0quMble (pru3ndecKkue 3aKOHOMEPHOCTH;

. UCTIOJIB30BATh CXEMBI H CXEMAaTUYHBIE PUCYHKH M3YUYCHHBIX TEXHHYECKUX YCTPONCTB, H3MEPHTEIBHBIX
npruOOPOB M TEXHOJOTWYECKUX IMPOIECCOB MPU PEUICHUH Y4eOHO-TTPAKTUYECKUX 331a4; ONTHYECKUE CXEMBI
IUIS TIOCTPOCHUS M300paKeHNH B TIIOCKOM 3epKaJie U COOMparoIIei JINH3E;

. NPUBOJUTE HPUMEPHI/HAXOAUTh HMH(POPMAIMIO O MpHMEpax HPAKTUYECKOTO HCIIOIb30BAHUS
(bu3MUeCKUX 3HAHUI B IOBCEIHEBHOM JKU3HM JUIsl oOecriedeH st 0€30TIaCHOCTH MPpH 0OpaleHu: ¢ MpudopaMu
U TEXHWYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3OPOBbS M COOJIONCHMS HOPM SKOJIOTHYECKOTO MOBEICHUS
B OKpY’KaloIei cpene;

. OCYIIECTBIIATh TMOUCK MH(pOPMAIK (HU3NIECKOTO COAEpKaHMs B ceTu MHTepHET, caMOCTOSTENFHO
(bopMynHpys TIOMCKOBBIN 3alIpOC, HAXOMUTh ITYTH OTPENENICHHUS JOCTOBEPHOCTH TOJy4EHHOW MH(POPMAIUIH
Ha OCHOBE UMCIOLINXCS 3HAHUH M JOTIOJIHUTEIBHBIX HCTOYHUKOB;

. UCIIOJIB30BATh MPH BBITIOJIHEHUU Y4EOHBIX 3alaHUi HAYyYHO-TIOMYISIPHYIO JINTEPaTypy (HU3HYECKOTO
COJIepKaHMs, CIPaBOYHBIC MaTepualibl, Pecypchl ceTh MHTepHeT; BiageTh NMpuEMaMH KOHCIIEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus HH(YOPMALIUU U3 OJJHOI 3HAKOBOI CUCTEMBI B IPYTYIO;

. cO371aBaTh COOCTBEHHbIC TMCHMEHHBIC U YCTHBIE COOOIICHNS Ha OCHOBE MH(OpMALNU U3 HECKOJIBKHX
UCTOYHHKOB  (PU3MYECKOTO COJAEPXKaHUS, IMYyOIMYHO TMPEICTaBIATh PE3YJAbTAaThl IMPOSKTHOW  HIIH
UCCIIEIOBATENLCKON AEATEIBHOCTH; MPU 3TOM TI'PaMOTHO HCIIOJB30BaTh M3YyYCHHBIH MOHATHWHBIN ammapar
U3y4aeMoro paszena (U3MKM M CONPOBOXKIATH BBICTYIUICHHWE TNpE3CHTAIeld ¢ Y4€TOM OCOOEHHOCTEH
ayJUTOPHH CBEPCTHUKOB.




TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC (68 Y)

Ne HanmenoBanue pa3nenoB teM [Iporpammuoe XapakTepucThKa DNEeKTPOHHbIE JlesATenpHOCTD yuuTes ¢
/0 | IPOrpaMMBbI, KOJIMYECTBO YaCOB CoZIepKaHue OCHOBHBIX BUJIOB (undpoBrIe) Y4E€TOM IPOrpaMMBbI
ACATCIBHOCTH YyHAIIUXCA 06pa3OBaTeJII>HI>IC BOCIIMTaHHUA
pecypcehl
Paznen 1. @u3uka u e€ poJib B NO3HAHMHM OKpPY:Kawuero mupa (64)
1.1. | ®uzuka — HayKa O Mpupoje, 24 du3rKa — HayKa O BrIsiBIIeHHE pa3nuauit https://resh.edu.ru/
npupoe. SABeHus MEXITY QU3HMIECKUMHU U httpS' /[foxford.ru/
npupobl. DU3HUE-CKHE XUMHYECKAMHI o o
SIBJICHUSL: MpeBpalICHUSIMU (MC J— httpS//VIdGOUFO klnet/
MeXaHH4ECKHE, XHMHS). https://onlinetestpad.com/
TETUIOBBIE, PacniosHaBaHue 1
3JIEKTPUUECKHUE, KJIacCU(pUKAIUS
MarHUTHBIE, CBETOBBIE, (U3HYECKUX ABIICHUIA:
3BYKOBBIE MEXaHUIECKHX,
TETUIOBBIX,
DIEKTPUIECKHX,
MarHUTHBIX U
CBETOBBIX.
Habnronenune u onucanue
(U3HYESCKUX SIBICHUIT
1.2. dusnyeckue BCJIMYUHBI, 29 duszuyecKue BEJIMNYUHBI. OmnpepieneHre UCHBI IECHHS https://resh.edu.ru/
Wsmepenue pr3ndecKux IIKAJIBl U3MEPUTEIBEHOTO httpS' /Ifoxford.ru/
Benu4yuH. OU3NYECKHe npubopa. U3mepeHne o L
npuGopsl. IlorpemHocTs JUHEHHBIX Pa3MepoB Tel U https://videouroki.net/
HU3MEpEeHUN. IPOMEXYTKOB BPEMEHU C https://onlinetestpad.com/
MexnyHaponHas y4€TOM NOrpeLIHOCTE .
CHCTCMa CAMHHIL N3mepenne 00bEMa HKUIKOCTH
U TBEPJOIO Teja.
W3mepenue temneparypsl
IPH [TOMOLIY JKHIKOCTHOTO
TEPMOMETpA U JaTYHKA
TEeMIEePaTypBL.
Brinmonnenune TBOpUECKUX
3aIaHUH 10 MOHMCKY CIOCOOO0B
HU3MEPEHHUST HEKOTOPBIX
(usnuecKrx XxapaKTEPUCTHK,
HATIPUMEP Pa3MEepPOB MaJbIX
00BeKTOB (BoJIOC,
MPOBOJIOKA), Y TAIEHHBIX
00BEKTOB, OOJIBIITNX
paccTOsSIHUM, MaJIbIX
MPOMEKYTKOBBPEMEHH.
OG6cyxaeHre mpemaraeMbpIX
CIoco6oB
1.3 | EcrecTBeHHO- HAyYHBIN METOJT Kax dusuxa u apyrue BhLiIBHKEHHE TUTIOTES, https://resh.edu.ru/




IMO3HAHUS, 24

€CTECTBEHHBIC HAYKH
HM3y4YarOT MIPUPOIY.
EctecTBEeHHOHAYYHBII
METOJ, ITIO3HAHMS:
HaOIIOAEeHUE, TTIOCTAHOB-
Ka HAy9IHOTO BOIIpOCa,
BBIJIBIDKEHHUE THITOTES,
JKCIIEPUMEHT TIO
MPOBEPKE THIIOTE3,
00BsCHEHHE
HaOII0JaEMOI0 SIBJICHHUS.
Onucanve GpuU3nIeCcKux
SIBJICHUH C ITOMO IITBFO
Moeliel

00BACHSFOIIAX
MPOCTHIC SIBICHUS,
HaTpuMep:

— mouemy
OCTaHABJIMBACTCS
JIBIDKYIIIEECS T10
TOPU30HTAJIBLHON
IMOBEPXHOCTH TEJIO;
— TOYeMy B KapKyIO
IOTO/ly B CBETIION OJICK/IE
NpoxJjiaJHel, 4ueM B
TEMHOM.

Ipemnoxenue cocoboB
MPOBEPKH THITOTES.
IIpoBeneHHe HCCIEIOBaHUSL
10 TPOBEpKe Kakod -1mubo

TUIIOTE3kI, HaripuMmep:
JaJIbHOCTh monéra
mapuka, IIYIIEHHOT'O
TOPU3OHTAJIBHO, TEM

OoJyiple, 4YeM  Ooublle
BBICOTA ITyCKa.

ITocTpoenue
npocTeHmux Mojenen
(u3nYeckux sBIEHUH (B
BUJI€ PUCYHKOB WJIN
CXeM), HalpHuMep
najieHue IpeaMera;
NpsMOJIMHEHHOE
pacHpOCTpaHEHUE CBETa

https://foxford.ru/
https://videouroki.net/
https://onlinetestpad.com/

Paznien 2. IlepBoHayasibHbIe CBeIEeHUS O CTPOEHU U

BelecTBa (54)

2.1.

Crpoenue BelecTBa, 14

ATOMBI U MOJIEKYJIbI, UX
pa3Mmepsl. ONBITHL,
JIOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE
BEILECTBA

HaGnronenue u
HHTEPIPETALHs OMbITOB,
CBUICTEIbCTBYIOIINX ,00
aTOMHO -MOJICKYJISIPHOM
CTPOCHHUH BELIECTBA: OIMBITHI
C pac- TBOPCHHEM
Pa3IHYHBIX BELIECTB B
BOJIE.

OueHka pa3MepoB aTOMOB U
MOJIEKYJI C UCIIOJIb30BaHUEM
¢doro- rpaduii, MOTYyICHHBIX HA
aTOMHOM CHJIOBOM MHKPOCKOIIE
(ACM).Omnpenenenne pazMepoB
MaJIbIX TeJl

https://resh.edu.ru/
https://foxford.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.2.

JIBM>K€HHE M B3aUMOACHCTBUE

qacCTull BCIICCTBA, 24

JIBM>KEeHHE YacTHIl
BetiecTBa. CBs3b
CKOPOCTH JIBUKCHUS

Huddysust.

YaCTHUIl C TEMIIEPATYPOH.

BbpoyHoBckoe nBUKEHUE.

Habntonenne u o0bsacHeHnE
OPOYHOBCKOTO IBMKEHHS U
sBreHUs TUPGy3uu.

IIpoBenenne u 0OBsICHEHHE
OIIBITOB 110 HAOJIOIEHUIO
TEIUIOBOT'0 PACHIMPEHHSI Ta30B.

https://resh.edu.ru/
https://foxford.ru/
https://videouroki.net/
https://onlinetestpad.com/




BzaumoeiicTBueyacTuiy
BEIIECTBA: NMPUTSHKEHUE U

IIpoBenenue u
0OBSICHEHHE OITBITOB

OTTaJKMBAHUE
1o 00HapYKEHUIO CHII
MOJIEKYJISIPHOTO
MPUTSDKEHUS U
OTTaJIKUBAHUS
2.3. | ArperaTHble COCTOSHUSI BEIIECTBA, | ArperaTHble COCTOSHHS Onucanue (c https://resh.edu.ru/
24q BellecTBa: CTpoteIHe chomﬁv(;BaHneM MPOCTBIX httpS: /[foxford.ru/
rasoB, )KHIKOCTEH H MoJieJiell) OCHOBHBIX I .
TBEPIBIX pasmauii B CTpoCHHH https://videouroki.net/
(KpUCTaAIITHYECKUX ) TEI. rasoB, XHJIKOCTEH U https://ominetestpad_com/
BzaumMocBsizb Mexay TBEPABIX TEJL.
CBOWCTBAMH BEIIECTB B OGBACHEHHE MANOI
PasHBIX arperaTHbIX CKUMAEeMOCTH KUIKOCTEH 1
COCTOSIHUSIX X UXaTOMHO- TBEPBIX TeIL, GOMBIION
MOJICKYIAPHEIM C)KMUMaeMOCTH Ta30B.
crpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUU O6’BHCH€HI/IG COXpaHCHUA
BOJIBI (dbopMbl TBEPIBIX TET U
TEKY4eCTHKUIKOCTH.
TIpoBeeHHE OMBITOB,
JIOKa3bIBAIOIINX, YTO B
TBEPIIOM COCTOSIHUH BOJIBI
YaCTHIIBI HAXOMIATCS B
CpeIHeM Jaiblie APYr OT
Ipyra(IIoOTHOCTh MEHBIIE),
YeM B JKHJIKOM.
VYcTaHOBIEHHE B3aMMOCBSI3U
MEXJy 0COOCHHOCTSIMHU
arperaTHbIX COCTOSHHIA
BOJBI M CYILECTBOBAHUEM
BOHBIX opraHu3mMoB(MC —
Guosiorus, reorpadus)
Pazpen 3. JIpuskeHue u B3auMojaeiicreue Tej (214)
3.1. | Mexanunyeckoe ABMXKeHUE, 34 MexaHuaeckoe HccrnenoBanne https://resh.edu.ru/

nBuxeHue. PaBHomepHoe
U HEpaBHOMEPHOE
nBuxenue. CKOpocTb.

CpenHsisi CKOpOCTh NpH HE
pPaBHOMEPHOM JBMKCHHH.
Pacuér nmyru u BpemeHu
JBYDKCHUS

PaBHOMEPHOI'O ABMKEHHS U
olpesieIeHHe ero
MPU3HAKOB.

Hab6monenue
HEPAaBHOMEPHOI'O JBMKCHHUS
U OTpeJieNIeHHe eroOTIANIHI
OT PaBHOMEPHOT'O
JBYDKCHHUS.

Pemenne 3agau Ha
onpeJieeHue MyTH,
CKOPOCTU U BPEMEHHU
PaBHOMEPHOT'O JIBHKCHHSL.

Amnanus rpadgukos
3aBHCHMOCTH ITyTH U CKOPOCTH

https://foxford.ru/
https://videouroki.net/
https://onlinetestpad.com/




OT BpEMCHU

3.2. I/IHepL[I/ISI, Macca, INIOTHOCTb, 44 SIBnieHUE UHEPLIHH. OObsicHEHHE U httpS://rESh.EdU.rU/
3aKOH WHEPIIUH. MPOTHO3UPOBAHUE SIBJIICHUH, httpSZ /[foxford.ru/
BzaumopeiictBue Ten 00yCIIOBIICHHEIX UHEPIHECH, s .
Kax MpUYHHA HATIPUMED: YTO TPOUCXOTUT https.//wdeourokl.net/
U3MEHEHUSCKOPOCTH P TOPMOKECHHUH WIHPE3KOM https://on“netestpad_co m/
IBUKEHUS Tell. Macca MaHEeBpe aBTOMOOWIIS, TOYEMY
Kak Mepa HHEPTHOCTH HEBO3MOXXHO MTHOBEHHO
tena. [IIOTHOCTD MPEKPATHUTh JABIKCHHUE HA
BemectBa. CBs3b BEJIOCHIIE/IE WITH CAMOKATE U T.

TUTOTHOCTH € 1. [poBeenne u aHanu3
KOJIMYECTBOM MOJIEKYJI B OIIBITOB, JIEMOHCTPUPYIOIIIX
eMHAIE 00BEMa N3MEHEHHE CKOPOCTH
BEIECTBA JBUYKEHUS TEJla B PE3YJIbTATE
JeCTBHSI HA HETO IPYTHX TEJ.
Pemenune 3agau Ha
OmpeJielIeHHe MAacchl Tela,
ero o0réMa HIUIOTHOCTH.
IIpoBenenue n aHanus3
OTIBLITOB, JIEMOHCTPUPYIOIIHX
3aBUCHMOCTb M3MEHEHUS
CKOPOCTH TeJla OT €r0 MacChl
TPH B3aUMOJIEHCTBUHU TEIT.
H3mMepeHure Macchl Telia
pa3IUYHBIMU CITOCOOaMHU.
OmnpeeneHne MWIOTHOCTH Telia
B PE3YJIbTaTe M3MEPEHUSI ero
Macchl M 00bpéMa

3.3. | Cuna. Buner cun, 144 Cuna kxak Usyuenue aumoneiicrsus kax | Nttps://resh.edu.ru/

XapaKTepUCTHKA NPUYHUHBI U3MEHEHUS CKOPOCTH https://foxford.ru/

B3aUMOJAEHCTBHUS TEl.
Cuna ynpyrocTy 1 3aKOH
I'yka. U3mepeHue cumsl
C MOMOIIBIO
IUHaMoMmeTpa. SIBieHue
TSATOTEHMsI U CUIa
TspkecTH. Cuiia TsbKecTu
Ha JpYyTHX IUIAaHEeTaXx.
Bec tena. HeBecomocTs.
CiioKeHHE CHII,
HaIlpaBJICHHBIX 110 OJTHOM
OpsIMOM.
PaBHOzelicTByOImasICHIIL.
Cuna tpenus. Tpenue
CKOJIBXKEHHS U TPeHUE
nokosi. TpeHue B npuponae
U TeXHUKE

TeJla Wik ero aeopmaliuu.

OnucaHue peansbHbIX CUTYaIHi
B3aMMOJEUCTBUS TEIl C
MOMOILIBIO MOIEIEH, B KOTOPBIX
BBOJUTCS IIOHATUE U
n3o0pakeHue cuwibl. M3ydeHue
CHJIBI YIIPYTI'OCTH.
HccnenoBanue 3aBuCUMOCTH
CHJIBI YIPYIOCTH OT YAJIMHEHHS
PE3UHOBOrO LIHYpa WIN
MIPY>KUHBI

(c mocTpoeHueM rpaduka).
AHanu3 NpakTUIECKUX
CUTYyalui, B KOTOPBIX
MPOSBIISIETCS IEHCTBUE CHIIBI
YIPYrocTH (ynpyrocTs Ms4a,
KpPOCCOBOK, BETOK/IepeBa U
Ap.)-

AHanu3 cuTyaumui,
CBSI3aHHBIX C SIBJICHUEM

https://videouroki.net/
https://onlinetestpad.com/




TsaroteHus. O0bsCHEHNE
OpOUTATIBHOrO JABIKEHUS
IUTAHET C UCIIOJIb30BAHUEM
SIBIICHUSI TATOTEHUS U 3aKOHA
nHeprun (MC —
actpoHomusi). I3smepenne Beca
Teja ¢ TMOMOIIBIO
nuHaMoMmeTpa. OO0CHOBaHME
3TOrO0 Croco6a U3MEpPEHUS.

AHanus U MOJEIUPOBaHUE
SIBJICHUSI HEBECOMOCTH.
DKcnepuMeHTaIbHOE
MOJIyYeHHE NpaBUiIa CIOKECHHS
CHJI, HaIIpaBJICHHBIX BIOJTH
onHOH mpsamoil. Onpenenenue
BEJIMYHHBI paBHOAEHCTBYIOIEH
CHIL.

N3zyuenue cuibl
TPEHHUSI CKOIBKEHUS
Y CUJIBI TPEHHUSI
TTOKOS.
Wccnenosanue
3aBUCHMOCTH CHIIBI
TPEeHHUsl OT Beca Tela
Y CBOWCTB TPYLIUXCSI
IIOBEPXHOCTEI.

AHanu3 IpakTHIECKUX
CUTYaLHii, B KOTOPBIX
MPOSIBISIETCS ACHCTBHE CHITBI
TPEHUS, UCTIONB3YIOTCS
Croco0bl €€ YMEHbUICHHUS WIIN
yBeJnueHus (KaTaHue Ha
JBDKaX, KOHbKAX,
TOPMOXKEHHE aBTOMOOWIIS,
HCTIOJIb30BAHNE
MOIIINITHUKOB, [JIABAaHUE
BOJHBIX )KMBOTHBIX U JP.)
(MC — 6uonorus).

Pemienne 3amau ¢
HCHOJIb30BaHHEM (QOPMYI ISt
pacuéra CHIIBITSDKECTH, CHIIBI
YIPYTOCTH, CHIIBI TPEHHUS

Paznen 4. JlaBjieHne TBEPABIX TeJI, JKHIAKOCTEH 1

ra3os (214)

4.1.

Jasnenue. [lepenaya naBneHus
TBEPABIMU TEJAMU, KUIKOCTIAMU U
razamu, 34

JaBnenue. CriocoObl
YMEHBIICHUs U
YBEJIWYCHUS TaBICHUS.
JlaBneHue rasa.
3aBUCUMOCTD JIaBJICHUS
rasaot oobéma u
Temnepatypsbl. [lepegaua
JABJICHUS] TBEPIbI-MHU

Amnanus u o0bsIcCHeHUE
OIIBITOB M NMPAKTHYECKUX
CUTYyaI1i,B KOTOPBIX
MPOSIBIIIETCS CUJIa
JIaBJICHUSA.

O0ocHOBaHUE CIIOCOOOB
YMCHBIICHUS M YBEITUICHHUS
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TCJIaMU, )XKUJAKOCTAMHU U

razamu. 3akoH ITackais.

ITaeBMaTHUYECKHE
MAaIlHHBI

nasienus. U3yuenue
3aBUCUMOCTH JJABJICHUS ra3a OT
00BEMa U TEMIIEPATYPHI.
N3yueHnne ocobeHHOCTEH
nepeaayn JaBiIeHUS TBEPIBIMU
TeJIaMU, )KAJKOCTSIMU ¥ Ta3aMHu.
O6ocHOBaHNE pPe3yIbTATOB
OIIEITOB OCOOEHHOCTSIMU
CTPOEHHS BEIIECTBA B TBEPIOM,
JKUJTKOM

U Ta3000pa3HOM COCTOSIHUSIX.
DKCIIepUMeHTaAJIEHOE
JIOKa3aTeIbCTBO

3akoHa [Tackais.

Pemienue 3aau Ha

pacy€T naBiIeHUs

TBEPIOrO TeJIa

4.2.

JlaBiaeHue KUAKOCTH, SU

3aBHUCHMOCTB
JABIICHUS
JKUJKOCTH OT
Ty OUHBI
TIOTPY>KECHHUSL.
I'mapocratudecknii
napajoxc.
CooOmatomuecs
COCYIBI.
I'mnpasnnyeckue
MEXaHHU3MBI

HccnenoBanue 3aBUCUMOCTH
JABJIEHUS XKHUIKOCTH OT
TIIyOHHBITOTPY>KEHUS U
MJIOTHOCTH KUIKOCTH.

HabGmronenne n o0ObsicHEHHE
THIPOCTATHYECKOr0 Mapagokca
Ha OCHOBe 3akoHa ITackas.
M3yuyeHne cooOIarIuXCst
COCY/IOB.

Peurenue 3amay Ha

pacuért naBiacHUS

)kunakoctu. O0bACHEHNE
NpUHIKNA JCHCTBHS
THIPABIMYECKOr0 Mpecca.

AHanus 1 00bsACHEHUE
MPaKTUYECKUX CUTYyaLUH,
JIEMOH CTPUPYIOLITHX
HPOSBIICHUE JIaBJICHUS
JKHJKOCTH M 3aKOHA
ITackans, Hanpumep
MIPOLIECCOB B OpPraHU3Me
TpHU I1yOOKOBOTHOM
HeipstHIH (MC —
Ounosorus)
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4.3.

AtMochepHoe naBieHue, 64

ATtmocdepa 3emiu u
atMocdepHoe
nasyenue. [Ipuaunsl
CYIIECTBOBaHHMS
BO3yLIHON 000I0YKH
3emnu. OObIT
Toppuuennu.
HN3mepenue
aTMoc(hepHOTO
JIaBJICHUSI.

DKCHepUMEHTaIbHOE
oOHapyxeHHe
aTMOC(EpHOTO JaBICHHUS.
Amnanus 1 00bsICHEHHE
ONBITOB U MPAKTHUYECKUX
CUTYyal1i, CBA3aHHBIX C
neicTBHeM aTMOC(epHOTO
JIaBJICHUSI.

OOBbsacHeHHe
CYIIECTBOBaHMUST aTMOChepsbl
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3aBHCHUMOCTH
aTMOC(EPHOTO JABICHUS OT
BBICOTEI

HaJ  yYpOBHEM  MOps.
TIpuGops! ISt U3MEPEHHUS
aTMOC(EpHOTO TaBICHUS

Ha 3emiie ¥ HEKOTOPBIX
IUIAHETax UJHU eé
OTCYTCTBUS Ha IPYTUX
mnanetax u Jlyne(MC —
reorpadus, aCTpPOHOMHUS).

OO0BsiCHEHUE U3MEHEHUS
IUIOTHOCTH aTMOC(EpHI C
BBICOTOM U 3aBUCUMOCTH
aTMoc(hepHOTO
JIABJICHUS OT BBICOTHI.

Pemenue 3agau Ha
pacuér
aTMOC(epHOTo
naBieHus. M3ydenue
ycTpoiicTBa
OGapoMeTpa-aHeponIa

4.4.

JelictBue JKMAKOCTM M Ta3a Ha
MOTPYKEHHOE B HUX TENO, 74

JleficTBuE )KUIKOCTH U
rasa Ha OTpy>KEéHHOE B
HUX TeJo.
BrlTankuatomas
(apxuMenoBa) cuia.
3akoH Apxumena.
IInaBanue Tem.
BoznyxonnaBanue

OKCIepUMEHTaIbHOE
oOHapyXeHue neiicTBHs
JKUJKOCTH U Ta3aHa
MOrpyKEHHOE B HUX TEJIO.

OnpeneneHue
BBITAJIKUBAFOIIEI CUJIBI,
JeiicTByonIel Ha Teno,
MOTPYXEHHOE B )KUIKOCTb.

IIpoBenenue u ooCcyxaecHHE
OTIBITOB,
JIEMOHCTPUPYIOIIHNX
3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHIIBL,
JeicTByroleii Ha TeJao B
JKUJIKOCTH, OT 00bEMa
MOTpYy>XEHHOH B )KUIKOCTh
YacTH TeJIau OT IUIOTHOCTH
SKUJIKOCTH.

WccaenoBanue
3aBHCHMOCTH Beca
Telna B BOZAE OT
00béMa
MOTPYKEHHOH B
JKUIAKOCTh YaCTH
Tela.

Pemenue 3agau Ha
MIPUMEHEHHUE 3aKOHA
ApxuMena v yCIOBUS
MJIaBaHUs Tell.
Kouncrpyuposanue
apeoMeTpa WIH
KOHCTPYUPOBAaHUE JIOJKUHU
omnpeneseHue eé
Tpy3000AbEMHOCTH
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Paznen 5. Pabora n MougHocTh. JHeprus (124)

5.1.

PaboTta 1 MOIIHOCTB, 34

MexaHndeckas pabora.
MomrHoCTh

DKCIepUMEHTAIEHOE
OmpeesieHue MeXaHUYeCKON
pabOTHl CHIIBI TSDKECTH TIPH
MaJ€HUH TeJla U CUJIbl TPEHUS
IpU PAaBHOMEPHOM
MepeMeILeHUN TeJla 110
TOPU30HTAIILHOMN
IMOBEPXHOCTH.

Pacuér momuocTH,
pa3BuUBaeMOM pu nNoabEMe
o jecTtHuue. Penenue
3a/1a4 Ha pacyér
MEXaHUYCCKOW paboThl U
MOITHOCTH
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5.2.

[IpocThie MexaHu3MBI, 5S4

IIpocTble MEXaHU3MBI:
pbIvar,0JIOK, HAKJIOHHAs
mockocTs. [IpaBuio
paBHOBECHS pblvyara.
IIpnmenenne npasuna
paBHOBECHS pblyara K
6110Ky. «30I10TOC
NIPaBUIIO» MEXAHHUKU.
KIIJ mpocTeix
MexaHu3MoB. IIpocTeie
MEXaHU3MBI B OBITY U
TexHuke. Peruaru B Tene
4yesoBeKa

OrnpenesieHre BBIUTPHIIIA B
CHJIE TIPOCTHIX MEXaHU3MOB
HaIMpUMepe pblyara,
[MOABIKHOIO ¥
HETOJBIKHOTO OJIOKOB,
HaKJIOHHOM TJIOCKOCTH.

Hccnenosanue ycnosust
paBHOBECHs pblyara.
OGHapy>KeHHE CBOWCTB
MPOCTBIX MEXaHU3MOB B
pa3IUYHbIX
UHCTPYMEHTAaX U
MPHUCIIOCOOIECHMSIX,
HCIIOJIb3YEMBIX B OBITY

U TEXHHKE, a TAKXKE B
>)KUBBIX opranuzmax (MC
— Owuosorus).
DKCHepUMEeHTalbHOE
JIOKa3aTeJIbCTBO PABEHCTBA
paboT mpu MpUMEHEHUN
MIPOCTBIX MEXaHU3MOB.

Omnpenenenune KIT/{
HAaKJIOHHOM MJIOCKOCTH.

Pemienune 3amau Ha
MPUMEHEHHUE MpaBuiIa
paBHOBecHs pblyara WHa
pacuét KIIJ{
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5.3.

Mexanuueckas SHEpTru:, 4yq

Kunernueckas u
TOTEHIHATbHAs
sHeprus. [IpeBpaienue
OJHOTO BUAA
MEXaHUYECKOU IHEPTUU
B Apyroi. 3akoH
COXpaHEHMUsI U

DKCIepUMeHTaIbHOE
onpejeIeHne U3MEHEHUs
KUHETUYECKOU U
MOTEeHIIMAJIBHOM HEPTrUM Tesa
MIPHU €ro CKaTHIBAHUH IO
HAKJIOHHOM IJIOCKOCTH.
DopMyIUPOBAHUE HA OCHOBE
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U3MCHCHUSA SHEPTUU B
MCXaHHKE

UCCIIEIOBAHUS 3aKOHA
COXPaHEHUSIMEXaHUYECKOU
SHEPTUMU.

OO0CyXIeHue TpaHuUIL
MPUMEHUMOCTH 3aKOHA
COXpaHEHUSIDHEPTUH.

Pemenue 3amau ¢
HCTIOJIb30BAHUEM 3aKOHA
COXpPaHEHUs IHEP-TUHU

PesepBHOe Bpemsi (34)

8 KJIACC (68 )
Ne HanmenoBanue pa3zienoB Tem [Iporpammuoe XapakTepucTHKa ONEeKTPOHHbIE JlesTenbHOCTD yUuTeIs C
I/l | IpOrpaMMBbl, KOJIMYECTBO YacOB CoZIepKaHue OCHOBHBIX BUJIOB (uudpoBsbIe) Y4E€TOM IPOrpamMMBbl
NEeSITEIbHOCTH yJyaluuxcs | oOpazoBareibHbIE BOCITUTaHUS
pecypceel
Paznien 1. TenuioBble siBjienus (28 4)
1.1. | CtpoeHnue u cBOMCTBA BEIIECTBA, 74 I(\)ACHOBHHG TOTOXEHHUS Habumozienme 1 unTepriperats https://resh.edu.ru/
OJICKYJISIPHO - OIIBITOB, CBUACTEIILCTBYIOIIUX .
KUHETHYEeCKOU 00 aTOMHO-MOJIEKYJISIPHOM https./ [foxford.ru/

TEOPHHU CTPOCHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB

U MoJiekyi1. OnbITHl,
HOJTBEP)KAAIOLINE OCHOBHBIC
THIOJIOXKEHHSI MOJIEKYIISIPHO -
KUHETHYECKOH TEOpUH.
Monenu TBEPIOro, KUIKOrO
1 ra3000pa3HOro COCTOSHHUI
BewlecTBa. Kpucramimueckue
1 amopdHbIe TBEPIBIE TENA.
OOBbsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEH 1 TBEPABIX TEJ Ha
OCHOBE TMOJIOKEHUI
MOJIEKYIAPHO-KHHETUIECKON
teopur. CMayrBaHue U
KaIlWJUIPHbIC SBJICHUS.
TennoBoe pacmupeHue u
cKaThe

CTPOCHUHU BELIECTBA: OIBITHI C pac-
TBOPEHUEM PA3JINYHBIX BELICCTB B
BOZIC.

Peuenue 3aiau o oneHUBaHUIO
KOJIMYECTBA aTOMOB HUJIM MOJIC-

KyJI B €IMHULIE 00bEMA BEIIECTBA.
AHanmu3 TekcTa JpeBHUX
aTOMHUCTOB (HaTmpumep, pparMeHTa
noamsel Jlykpeuus «O mpupone
BEIICH») ¢ U3IOKEHHEM 000CHO-
BaHHH aTOMHON TUIOTE3bI
(cMpIcnoBoe utenue). OueHka
yOeAUTEeNbHOCTU 3TUX
000CHOBaHHIL.

OO0BpsicHeHHE OPOYHOBCKOTO
JBIDKCHUS, siBJICHUs Audy3un

U Pa3NUYMi MEXy HUMH Ha
OCHOBE IOJIOKEHUH MOJIEKYIISIp-
HO-KMHETHUYECKOH Teopuu
CTPOCHUS BEIIECTBA.

OOBsICHEHHE OCHOBHBIX Pa3Inuuid
B CTPOCHHH I'a30B, XUIKOCTEH U
TBEPBIX TEJ C UCIIOIb30BAaHUEM
HOJNO0KEHUH
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MOJIEKYJIIPHO-KUHETHYECKOM
TEOPUH CTPOCHUS BEIIECTBA.
TIpoBeeHHe OITBITOB T10
BBIPAIMBAaHUIO KPHCTAILIOB
HOBapeH- HOM COJIM MITH caxapa.
IIpoBenenue U 0OBsACHEHUE
OIIBITOB, IEMOHCTPHPYIOIIHX
KalWUISIPHBIC SBICHUS U SIBJICHUC
CMayHBaHUSL.

OOBsICHEHHE POITH KaIMILIIPHBIX
SIBJICHUI JUIsl IOCTYIUICHHUSI BOJIBI B
oprann3m pacrennit (MC —
ouoorus).

Ha6monenue, nposeeHue u
00BSICHEHHE OIIBITOB TI0
HaOJFOJCHHIO TEIIOBOTO
PAaCLIMPEHUS Ta30B, KUAKOCTEH
TBEPBIX TEIL

OOBbsicHeHHE coXpaHeHUs 00bEMa
TBEPIBIX TEJI, TCKYyIECTH
JKHUIAKOCTH (B TOM YHCIIE, PA3HHUIIBI
B TEKY4YECTH JIJIsl Pa3HBIX
JKHJIKOCTEH), TaBJIeHHs rasa.
TIpoBe/icHKE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCHMOCTh
JIABJICHUS BO3/lyXa OT ero o0béma
Y HarpeBaHUs WK OXJIAXICHHUS,
U nX 00BsACHEHHE Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO Y4EHHSL.
AHanu3 NpakTHYECKUX CUTYALUH,
CBS3aHHBIX CO CBOMCTBAMH I'a30B,
JKUJIKOCTEH U TBEPIBIX Tell

1.2.

TemoBblie npoueccsl, 214

Temnepatypa. CBs3b
TEMIIEpaTypPhl CO
CKOPOCTBIO TEIIOBOTO
JIBHKEHUS YacTHLL.

BuyTtpennss sneprusi.
CriocoObl U3MEHEHUS
BHYTPEHHEN dHEPruu:
Terionepeaaya u
COBepIIEHHE PaOOTHI.
Buapl Tenonepenaun:
TETIONPOBOJHOCTD,

KOHBEKIIUA, U3JTYYECHUC.

KonnuectBo
TEIIOTHI.
VnensHas
TEINIOEMKOCTh
BEIIECTBA.
Term1oobmMeH u
TEIIOBOE

O6ocHOBaHUE IMIPABHI
U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE Pa3JIMYHBIX
coco00B M3MEpPEHUs U
LIKaJl TeMIepPaTyphbl.

Hab6monenuve u
00BSICHEHUE OIBITOB,
JIEMOHCTPUPYFOLIUX
U3MEHEHUE BHYTPEHHEH
SHEPruy Teja B pe3yybTare
Teruronepeayu u paboThl
BHEIIHUX CHJI.
Habmronenne n o0bsicHeHNE
OTIBITOB, OOCYKIEHUE
NPaKTHYECKUX CUTYALIHH,
JIEMOHCTPUPYFOIINX
pa3IuYHbIC BUIBI TEILIO-
nepenayu:
TEIJIONPOBOIHOCTH,
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paBHOBECHE.
VYpaBHeHue
TEIJIOBOT'O
OanaHca.

IInaBnenue u
OTBEpJICBaHHE
KPHCTAJUTHYECKUX
BEIIECTB. Y AelIbHAs
TEIUIOTA IJIaBJICHUS.
ITapoobpa3oBanue

W KOHJIGHCAIHSI.
Ucnapenue. Kunenue.
VnenbHas Teruiora
rmapooOpa3oBaHMsI.
3aBUCHUMOCTh
TeMIepaTypsl KHITEHUS
OT aTMOCc(epHOTO
naBieHus. BrnaxHocTh
BO3yXa.

DHeprus TOIUIHBA.
VnenpHasi Teiora
Cropasusi.

[puHIUIE padoTHl
TEIUTOBBIX JBUTATEIEH.
KIIJI TenmoBoro
JIBUTATENsI.

TennoBsle ABUTATENH U
3all[UTa OKpY’Karomen
Cpenbl.

3akoH
COXpaHECHUS U
Tpe- BpalleHust
SHEPIUH B
MEXaHUYECKHUX U
TEIUIOBBIX
npoieccax

KOHBCKIUIO, U3JIYyUCHUC.

HccnenoBanue sBICHUS
TEIIO00MEHa TIpu
CMEIIMBAaHUH XOJIOTHOM U
ropstyeit BoJibl.

Hab6monenue

YCTaHOBJIEHHUS TETLIOBOT'O
paBHOBECHST MEXIyropsiaeit
H XOJIOJTHOM BOJIOM.

Omnpenenenue (M3MepeHHe)
KOJIMYECTBA TEIUIOTHI,
MOJIy4€HHOIOBOAOH TP
TEII000OMEHE C HarpeThIM
METaJUTHYECKUM UIHHIPOM.

Omnpenenenue (H3MepeHHe)
YAEIBbHOHN TeII0EMKOCTH
BemiecTsa. Pemenne 3anay,
CBSI3aHHBIX C BBIYHCICHHEM
KOJINYECTBA TEIUIO-THl U
TENJI0EMKOCTH NIPH
TEIUI000MEHE.

AHalHu3 CUTyanui
MPaKTUYECKOTO
UCTIOJIb30BAHMS TEIUIOBBIX
CBOMCTB BELIECTB U
MaTepHayoB, HalpUMeEp B
eIAX SHeprocOepesKeHuUs:
TEIUIOU30JIA IS,
3HeprocOeperarmIue Kphliy,
TEPMOAKKyMYJISATOPHI U T. 1.

Hab6mronenue siBnenunit
UCTIApEHUS U
KOH/JICHCAIUH.
Hccnenosanue nporecca
UCTIAPEHUS Pa3IUYHbIX
skunkocted. O0bsicCHeHHE
SBIICHUM HCHIApeHUs U
KOHJICHCAI[UM Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O
Y4CHHUSI.

Hab6nonenue u
o0BsCHEHHUE Tpolecca
KUIICHUS, B TOM YHUCIIe
3aBHCHMOCTH TEMIIEpaTyphI
KUIICHUS OT JAaBJICHUS.
Onpenenenue (MI3MEpPEHUE)
OTHOCHTEJIbHOHN BIIQXKHOCTH
Bo3ayxa. HaGmroneHue
Mpolecca TIaBJICHUS
KPUCTAJNINYECKOTO
BEILICCTBA, HAPUMED JIbJIA.




CpaBHeHUE
MIPOIIECCOB IJIaBICHHUS
KPHUCTAJUITNIECKUX Tell
Y pa3MsT9eHUs IPU
HarpeBaHUU
aMOpP(HBIX Tell.

Omnpenenenue (n3MepeHne)
YIENBbHON TEIUIOTHI TLIABJICHHS
npaa. OObsiCHEHHE SIBICHUN
IUIABJICHHS U KPUCTAIUTH3aLUH
Ha OCHOBE
aTOMHO-MOJICKYJISIPHOTO
ydeHns. Pemenue 3anay,
CBSI3aHHBIX C BBIUHCIICHHEM
KOJIMYECTBAa TETUIO-ThI B
mpolieccax Temlonepeaadn
MPH IUIABJICHUHU U
KpHCTAUTA3aI[HH, HCTIAPESHUN
Y KOHJCHCAI[HH.

AHalu3 CUTyanui
MPaKTUYECKOTO
MPUMEHEHUS SBICHUH
IJIaBJICHUS U
KpHUCTaJUIN3allnY,
HaIpuMep, MoJIyueHue
CBEPX-YHUCTHIX
MaTepHualioB, CoJIeBas
rpeska u fp.

AHanu3 paboTsl U 00BICHEHHE
HPUHIHIA IEHCTBUS TEIUIOBOrO
JBUTATEJISL.

Brruncienue konmdyecrBa
TEIUIOTHI, BBIACISIOIIErOCs MPHU
CrOpaHUU pa3InYHBIX BUIOB
toruiuBa, u KI1J] nBurares.

OO6cy)aeHHE IKOIOTHISCKUX
MIOCJIJICTBUI MCIIOIBb30BaHUA
JBUraTese BHYTPEHHETO
CrOpaHusi, TEIUIOBBIX U
ruaposnektpoctanuit (MC —
SKOJIOTHS, XUMUS)

Pazgen 2 JnexkTrpuyeckne U MAarHUTHbIE sABJIeHUs (37 1)

2.1.

DNEeKTpUYECKUE 3apsiibl.
3apsKeHHBIE Tella U UX
B3auMMOJIecTBHE, 74

Onexkrpuzanus Ten. [Isa
POAARIEKTPHYECKHUX
3apsI0B.

Bzaumoneiicreue
3apsDKEHHBIX Tell. 3aKOH
Kynona.

DIIeKTpUYIeCcKoe

Hab6nroaenue u
MPOBEJIEHHE OIBITOB 110
SJIEKTPU3ALUU TEITPHU
CONMPUKOCHOBEHUU U
UHIYKLIUEH.

Ha6mronenue u
00BsICHECHHE
B3aHMMOJICHCTBUSI
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noie. Ilpuanun
CyTNEPIIO3HUITNI
SJIEKTPHIECKUX
noneil. Hocurenu
SJIEKTPUIECKUX
3apsI0B.
DIleMeHTapHBIH
9JIEKTPUUECKU I
3apsa. CtpoeHue
atoma. [IpoBonHUKH
U ITUBJIEKTPHKH.
3aKOH COXpaHEeHHUs
IJIEKTPUIECKOTO
3apsiaa

OJIHOUMEHHO U
pa3sHOUMEHHO
3apsKCHHBIX TEJl.

OOBsAcHEeHNE TIPUHINIIA
EWCTBUS DJICKTPOCKOTIA.
OOBbsicHEHHE SBICHUI
DJIEKTPU3AIUHU TIPH
COIPUKOCHOBEHUUTEN U
UHIYKIHUEH C
HUCII0JIb30BaHUEM 3HAHUH O
HOCHUTEJISIX DJIEKTPUIECKUX
3apsiIOB B BEIIECTBE.

PacnosnaBanve u o0bICHEHUE
SIBIICHHI 3JICKTPU3AIHUH B T10-

BCEJIHEBHOM XU3HU.
HabGmronenne u o0bsiCHEHHE
OIBITOB, WJLTIOCTPHPYIOIIUX
3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsijia.

Hab6mronenne oneITOB 110
MOJICTHPOBAHHIO CHIIOBBIX
JTHHUATBIIEKTPUIECKOTO
OIS

WccaenoBanue neiicTBus
2JIEKTPUYECKOT0 MOJs Ha
MPOBOJTHUKHU U
JIDJISKTPHUKU

2.2.

[TocTostHHBIN ANIEKTpUYECKUH TOK, 20
q

DNeKTpUYECKUN TOK.
Ycnosus
CYIECTBOBaHHMS
NEKTPUYECKOTO TOKA.
Hcrounuku
IIOCTOSIHHOT'O TOKA.
JlericTBus
3JIEKTPUYECKOr0 TOKa
(TemnoBoe,
XUMHYECKOE,
MarHuTHOE).
DNEeKTPUYECKUH TOK B
JKAJKOCTSIX M Tazax.

DneKkTpuyecKas Lemnb.
CunaToxa.
DneKkTpuyecKoe
HaIpspKeHUe.
ConpoTuBieHue
MIPOBOJIHUKA.

VY nenbHoe
COIPOTHUBJICHNE
BemecTBa. 3akoH Oma
JUISL y9acTKa IeTH.

HaGnronenue paznuyHbIx
BUJIOB JICHCTBUS
3JIEKTPUYECKOTOTOKA U
oOHapyXeHHUE STUX BUI0B
JIEMCTBUS B IIOBCEIHECBHOM
JKU3HU.

COopka U HCIBITaAHUE
3JIEKTPUUECKON LeTTH
MIOCTOSTHHOT O TOKA.

H3mepeHnne cuisl Toka
aMIIepMETPOM.

HN3mepenne
3JIEKTPUIECKOTO
HaTPSDKEHUS
BOJIbTMETPOM.
IIpoBenenue u
00BSICHEHUE OTBITOB,
JIEMOHCTPHUPYFOIIUX
3aBUCHMOCTH
3JIEKTPUIECKOTO
COMPOTHUBIICHHUS
MPOBOIHUKA OT €O JTHHBI,

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/
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HOCJIC,HOBaTeJII)HOC

" napajijieJIbHOC
COCITMHCHHUEC
IIPOBOAHUKOB.

Pabora u MOLIHOCTb
IJIEKTPUIECKOTO TOKA.
3akoH J[xoyns—Jlenna.
DJEKTPONPOBOJI- Ka U
rnoTpeduTenn
3JIEKTPUYECKON 2HEprun
B OBITY.

Kopotkoe 3ambikanue

mIonaay nornepeIHoro
CCUCHU U MaTCpHajia.

HWccnenoBanue 3aBUCHMOCTH
CHJIBI TOKa, MPOTEKAIOIIEro
4epe3pesucTop, OT
COIPOTHUBIICHHS PE3UCTOPA U
HaTPSKSHHS

Ha PE3HUCTOPE.
IIpoBepka npaBuia
CIIOXKEHUS HaNPsKEHUN
MIPH MOCJIET0BATENBHOM
COEIMHEHUU JBYX
PE3NCTOPOB.

IIpoBepka mpasuia ns
CUJIBI TOKa TIpU
napajjIeIbHOM COE€IUHEHUH
PE3UCTOPOB.

Ananns cutyauui
HOCJIE€J0BATENILHOTO U
HapanjeabHOro
COEINHEHUS
HPOBO/IHUKOB B
JOMAaITHUX
NEKTPUYECKHX CETAX.

Penrenue 3amau ¢
HCITOJIb30BaHUEM 3aKOHA
Owma u popmyi pacuéra
3JIEKTPUIECKOT0
CONPOTHUBIICHHUS TIPH
[OCJIEOBATEIb-HOM H
napajuieibHOM
COEUHEHUH
MPOBOJIHUKOB.
OmnpeneneHue padoOThI
9JIEKTPUYECKOT0 TOKa,
MPOTEeKaIIIeroyepes
pe3uctop.

OnpeneneHne MOLIHOCTH
JJEKTPUYECKOr0 TOKa,
BBIJENISIEMO HA PE3UCTOPE.

UccaenoBanue
3aBUCHMOCTH CHIIBI
TOKa yepe3 JaMIOUKy
OT HampsDKEHUS Ha
HEM.

Omnpenenenune KIT1/]
HarpeBatesl.
HccaenoBanue
mpeoO0pa3oBaHUsl YHEPTUU




pu noabEMe rpysa
SJIEKTPOJABUTATEIIEM.

OOBscHEHNE YCTPOHCTBA U
HOpUHIMOA JefcTBUS
JOMAaIIHUX
AJIEKTPOHATrPEeBaTEIbHBIX
MpHrOOPOB.

OO0BscHEHNE TPUINH
KOPOTKOI'0 3aMbIKaHUS U
HNpUHIKOA e ACTBUS
IJIABKHAX
MpeaoXpaHUuTeNeH.

Penrenue 3ammau ¢
HCIIOJIb30BaHUEM 3aKOHA
Jxoyna—Jlenna.
Ha0iro1eHre BO3HUKHOBEHHUS
2JIEKTPUUECKOT'O TOKA B XKU/I-
KOCTH

2.3.

MarauTHEbIE SIBICHUS, 6 O

TTocTOsITHHBIE MArHUTEI.
Bsaumoneiicteue
HOCTOSIHHBIX MAarHUTOB.
MaruauTtHoe 1oJie.
MarnauTtHoe noJjie 3eMITH
¥ €r0 3HAYCHHE JIIS
JKU3HU

Ha 3emie. OnsIT
OpcTena. MarautHoe
MOJIe YIEKTPUIECKOTO
Toka. [IpumeHenue
9JIEKTPOMAarHuToB B
TexHuke. JlefictBue
MarHUTHOTO IMOJISHA
MPOBOJHHUK C TOKOM.

DneKTpoBUraTeNb
IIOCTOSTHHOT'O TOKA.
Hcnons3zoBaHue
3JIEKTPOJBUTATENICH B
TEXHHUYECKUX yCTPOMCTBaX

U Ha TPAHCIOpTE

HccnenoBanue MarHUTHOTO
B3aMMOJIEHICTBUSA
ITOCTOSIHHBIX MATHUTOB.

M3yueHre MAarHUTHOTO
10JISI TOCTOSTHHBIX
MarHUTOB MPH UX
00beUHEHUN U
pa3/ieieHHH.

HpOBeﬂeHHe OIIBITOB IIO
BU3YyaJIU3allun I10JI
IOCTOAHHBIX MAIHUTOB.

N3yuenue

HaMarHU4Y1BaHUS
BeulecTBa. lccnenoBanue
JNEUCTBUA  DIIEKTPUUYECKOT O

ABJICHUA

TOKa Ha MarHMTHYIO
CTpEJIKY. IIpoBenenue
OIIBITOB,
JEMOHCTPHUPYIOLIHX
3aBHCHMOCTh CHJIBI

B3aMMOJEUCTBUS KAaTyIIKH
C TOKOM M MarHara OT
CWIBl W Ha- [paBIeHUs
TOKa B KaTyIIIKe.

Ananuz CUTyaluit
MPaKTHYECKOTO MPUMEHEHHUS
3JIEKTPOMAaTrHUTOB (B
OBITOBBIX TEXHUYECKUX
YCTpOHCTBAX,
MPOMBIIIICHHOCTH,
MEIULIIHE).

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/
https://videouroki.net/
https://onlinetestpad.com/




N3yuenue neictBus
MarHUTHOT'O TIOJNS Ha
MPOBOJHUK ¢ TOKOM.3ydeHue
JICVCTBUS SIIEKTPOIBUTATEIISI.

Wzmepenue KII1J]
3JIEKTPOIBUTaTEIIbHOMN
ycTaHOBKH. Pacrnio3naBanue
U aHalu3 PasIMYHBIX
HNPUMEHEHUI
3JIEKTPOJIBUTATENIEH
(TpaHCIIOpT, OBITOBBIE
yCTpoiicTBa 1 11p.)

2.4.

DOneKTpoMarHuTHas WHAYKIHS, 44

OnbIThI ®dapanes.
SIBnenue
SJIEKTPOMArHUTHOMN

naayknun. Ilpaewnio
Jlenna.

OnekrporeHeparop.
Crnoco0bInosyueHus
3JIEKTPUUECKON
SHEPTHH.
DJeKTpOCTaHLIMU Ha
BO300HOBIISIEMBIX
UCTOYHUKAX YHEPTUU

OMNBITH IO MCCIIEJOBAHHIO
SIBJIEHUSI DJIEKTPOMArHUTHON
MHIYKIUU: UCCIeIOBaHUE
U3MEHEHUI 3HAUYEHUS 1
HaIlpaBJICHUSI HHAYKIMOHHOI'O
TOKa

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/
https://videouroki.net/
https://onlinetestpad.com/

Pe3epBHoe Bpems (34)

9 KJIACC (102 4)

No HaumeHnoBanue pas3ienoB TeMm [Iporpammuoe XapakTepuCTUKa OCHOBHBIX | DJICKTPOHHbIE JleaTenbHOCTh yUnuTeIs C
I/ | IPOrpaMMbl, KOJIMYECTBO YacOB coJiepXKaHue BUJIOB JIEATEIbHOCTH (uudpoBsbie) Y4ETOM HpPOrpamMMbl
ydamuxcs obOpa3oBareibHbIC BOCIIUTAHUS
pecypchl
Pazgen 1. Mexanuueckue sBienus (404)
1.1. | MexaHnn4eckoe IBHKeHHE U Mexanurieckoe ABHKEHHE. AHanms 1 06CyiICHHE PASTHIHBIX https://resh.edu.ru/

cnocoOnI ero onmucanus, 10 u

MarepuanbHas ToUKa.
Cucrema orcuéra.
OTHOCHTEIIBHOCTh
MEXAHUYECKOIO
JIBUKEHHMS.

PaBHOMepHOE
MIPSMOJIUHEIHOE JIBIDKEHUE.
HepasnomepHoe
MIPSMOJIUHEIHOE JIBIKEHUE.
CpenHsist 1 MTHOBCHHAS
CKOPOCTb TeJla P HEPABHO-

MIPUMEPOB MEXAHUYECKOTO
JIBHOKCHUS.

OO6cyxIeHre rpaHul] IPUMEHIMOCTH
MOJIEIH «MaTepuajbHas

TOYKAY.

Ornycanne MEXaHHYeCKOr o JIBUKEHHS
Pa3IHMYHBIMH CIIOCO0aMHU

(ypaBHeHue, Tabnuua, rpaduk).
AHanu3 )XU3HEHHbIX CHTYalUii, B
KOTOPBIX TIPOSIBIISETCS
OTHOCHTEJIBHOCTh MEXaHUYECKOr0

https://foxford.ru/
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MEpPHOM IBHKCHUH.
Yckopenue.
PaBHOYyCKOpeHHOE

HpHMOHHHeﬁHOG JABUKCHUEC.

CBobOonHOE MaieHue.
Onprtel [amimnes.
PaBHOMepHOE JBIDKEHHE
110 okpyxHoctu. Ilepuon
1 9acToTa 0OpaIIeHusI.
JIuneiinas u yriiosas
CKOpPOCTH.
IenrpocrpemurensHoe
yCKOpeHHe

JIBYDKEHHS.
Habmonenne MexaHHIeCcKoro
JBIDKECHUS TeIa OTHOCHTEIIFHO
Pa3HBIX TET OTCUETA.

CpaBHEHHE IIyTeH U TPaeKTOPHIt
JBIDKEHUSI OHOTO U TOTO K€

TeJla OTHOCUTEIIBHO Pa3HbIX Tell
orcuéra.

Anamm3 Tekcta [anmmest 06
OTHOCUTEIBHOCTH JIBIKEHIS;
BBITIOTHEHUE 33/IaHUI 10 TEKCTY
(cMBICTIOBOE UTEHHE).
Omnpenenenye cpeHen CKOpOCTH
CKOJIBXEHHs OpycKa WM JIBYDKEHUS
[IapyKa 110 HAKIIOHHOH TTOCKOCTH.
Ananm3 1 00cyXIeHHe CrToco00B
TIPUOTIKEHHOTO ONTPEEITCHHS
MTHOBEHHOM CKOpPOCTH.
OrmnpenesneHue CKOpOCTH
paBHOMEPHOTO JIBIDKEHUS (IIapHuKa
B JKUJIKOCTH, MOJIEJIH DJIEKTPHYECKOTO
ABTOMOOWJIS U T. 11.).

Onpenesnenue MyTH, IPOWIEHHOrO 3a
JTAHHBII IPOMEXYTOK

BPEMEHH, M CKOPOCTH TeJla 1o
rpauKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOT'O ABMKEHHUS OT
BPEMEHH.

OOGcyxieHHe BO3MOMKHBIX TIPUHIIUIIOB
JeicTBUs MPpUOOPOB,

H3MEPSIOLIUX CKOPOCTh
(ctmpomeTpoB). Berumcnenne nytu u
CKOPOCTH IPH PaBHOYCKOPEHHOM
MIPSIMO- JINHEHHOM JIBHJKEHUH TeJIa.
OnpeneseHue NpoOHIeHHOr o IyTH U
YCKOPEHHS ABU)KEHUS Tela Mo
rpauKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'0 HPsIMO-
JMHEWHOr0 ABM)KEHHUS TeNa OT
BpPEMEHU.

OmnpeneneHne yCKOpeHHs Tea Ipu
PaBHOYCKOPEHHOM IBHKEHHU T10
HAKJIOHHOMU IIOCKOCTH.

M3mepenue nepuona U 4acToTh
oOpaleHus Tena 1o OKPYKHOCTH.
OnpeneneHue CKOpoCcTH
PaBHOMEPHOT0 ABM)KEHHMS Tela Mo
OKPY>KHOCTH.

Pemenne 3a7a4 Ha onpeienieHue
KMHEMaTHIECKUX XapaKTEePHUCTUK
MEXaHWYIECKOTO JIBIDKCHUSI




pa3IMYHBIX BUJOB.
PacnioznaBanue u npuOImkEHHOE
OIMCAHUE PA3JINYHBIX BUTOB
MEXAaHUYECKOr0 JBIKEHHUS B IIPUPOLEC
¥ TeXHHKe (Ha IpUMepax cBOOOTHO
NaJaOUIMX Tell, IBUKCHUS
JKHBOTHBIX, HEOECHBIX Tel,
TPaHCIOPTHBIX CPEACTB U p.)

1.2. B3aumo IleﬁCTBI/Ie TeJI, 20 4 IIepssiii 3akoH HetoToHa. Habmronenne u 00CyXJICHHE OMBITOB https: //resh.edu.ru/
Bropoii 3axon Herorona. C IBIDKEHHEM Tella IIPH yMEHBIICHUH .
Tperuii 3akon HeroToHa. BIIUSIHMSL IPYTUX TEJ, httpS.//prfO rd.ru/
[TpuHIUIT CYNIepHO3UIIK CHII. | HPETSTCTBYIONINX JIBHKESHHIO. httpSZ/ /l Icey. net/
Cuna ynpyrocTu. 3akoH Anamu3s Texcra [anmnes ¢ onucanuem httpS: //videouroki.net/
I'yka. Cuna Tpenust: cuna MBICJIEHHOT O 3KCIIEpUMEHTA, . .
ngnm CKOJ'IBIZKEHI/ISI, cuna 060CHOBBIBa}OH_[eF0p3aKOH HHEPINY; https.//on | metestpad.co m/
TPEHHUS TIOKOsI, Ipyrie BHUIBI BBITIOJTHEHHE 3aJ[aHUH 110 TEKCTY
TPEHHS. (cMbIcIOBOE YTEHHE).
Cuta TSHKeCTH U 3aKO0H OOGcyxeHre BO3MOKHOCTH
BCEMHUPHOTO TSATOTSHUSL BBITIOTHEHNSI 3aKOHA MHEPLIUH B
YckopeHue cBOOOTHOTO Pa3INYHBIX CUCTEMAX OTCUETa.
najieHus. J|BukeHue IiaHer Hab6monenne u o6cyxneHne
Bokpyr Connna. IlepBas MeXaHWYECKUX SIBJIEHUI, Tpo-
KOCMHYECKast CKOPOCTb. UCXOJSIINX B CUCTEME OTCUETA
HeBecomocTs 1 neperpysku. «Tenexka» pu e€ paBHO- MEPHOM 1
PaBHOBecHe MaTepHalIbHOM YCKOPEHHOM JIBHXKEHHH
TOYKH. AOCOIIOTHO TBEPIOE OTHOCHTEJIBHO KaOMHeTa (HU3NKH.
teno. PaBHoBecue TBEpHOrO JlefcTBHS ¢ BEKTOpaMHU CHIL:
Tela C 3aKPEIUIEHHOH OChI0 BBITIOJIHCHHUE 3aJJaHUH 110 CIOXKEHHIO
BpaleHus. MOMEHT CHJIbL. Y BBIYUTAHUIO BEKTOPOB. Perienue
LenTtp Ts0KECTH 3aj1a4 C MCMOJIB30BAHMEM 3aKOHA
BCEMMPHOIO TATOTEHHS U GOPMYJIbI
JUISL pacyéTa CHIIbI TSKECTH.
AHann3 OpUrMHAIBHOTO TEKCTA,
OIMCBHIBAIOILETO NPOSIBIICHUS 3aKOHA
BCEMHPHOIO TATOTECHUS; BBIIOJIHEHUE
3aJJaHuii TI0 TEKCTY (CMBICIIOBOE
YTEHHUE).
Habmionenne u o0CyxeHue OMbITOB
10 U3MEHEHHIO Beca Tesa Ipu
YCKOPEHHOM JIBMXKEHHH.
AnHanu3 ycnoBUil BOSHUKHOBEHHUS
HEBECOMOCTH U Iepe- IPY3KH.
Pemenue 3a1a4 Ha OnpezeneHe Beca
Tena B Pa3JINYHBIX YCIOBHSIX.
AHanu3 cui1, IEHCTBYIONIMX Ha TeIO,
nokosiiieecst Ha onope. OnpeneneHue
LIEHTPa TSHKECTH PA3IMYHbIX TeJ
1.3. 3aAKOHBI COXpaHeHwusl, 10 4 Wmnynec tena. 3menenne Habmionenne u o0CyXIeHUE OMBITOB, https: //resh.edu.ru/

nmIynbca. UMimynbe cusl.
3aKOH COXpaHEHHUS
umnynsca. PeakrupHoe

JEMOHCTPUPYIOIIUX Tepeaady
HMITy/IbCa MIPU B3aUMOJICHCTBUY TeT,
3aKOH COXpaHEHHs] IMITyIbCa U

https://foxford.ru/
https://licey.net/




JBIDKeHHe. MexaHndecKast
pabora 1 MorHOCTh. PaboTta
CHJI TSDKECTH, YIIPYTOCTH,
TpeHus. CBS3b SHEPIuU U
paboTEL.

[NoTenmansHas 3Heprust
TeJa, TIOHATOr0 HaJ
TIOBEPXHOCTBIO 3EMIIH.
[NoTeHnmansHas SHepTHUs
CKaTOH NPY>KUHBI.
Kunernueckas sHeprus.
Teopema 0 KHUHETHUUECKON
SHEprux. 3aKOH COXpaHEHHUS
MeXaHWYeCKOH SHEepPTruu

abCOIIIOTHO YIPYrOM U HEYIIPYTOM
B3aUMOJCHCTBUH TEI.

AHanu3 cutyaluil B OKpyXaromen
JKM3HH C UCTIOJIb30BAHUEM 3aKOHA
COXpaHEHHs UMITYIIbCA.
PacrioznaBanue sSBICHUS PEaKTHBHOTO
IBIDKEHUS B rpupoje u texanke (MC
— Guoorus).

[Ipumenenne 3aK0Ha COXpaHEHHS
HMITyJIbCa IS pacuéra pe3yabTaToB
B3aUMOJECHUCTBUS Tell (Ha IIpuMepax
HEYIPYroro B3auMOAEHCTBUS,
YIIPYroro HeHTPaTbHOr0
B3aNMOJIEHCTBHS IBYX OIMHAKOBBIX
TeJI, OJTHO M3 KOTOPHIX HEMOJBIKHO).
Pemrenne 3aa4 ¢ UCTIONBE30BaHUEM
3aKOHa COXPAaHEHUS UM- ITyJbCa.
Omnpenenenue pabOTHI CHITBI
YIIPYrOCTH NIPH TOTBEME T'py3a C
HCTIOJIb30BAaHUEM HEMOIBI)KHOTO
TIOABMYKHOT O OJIOKOB. M3MepeHne
MOIIIHOCTH.

W3mepenne NOTeHINAIBHOM SHEPI U
yIpyro e opMHpOBaH- HOM
HPY)KHHBI.

VI3smepeHne KMHeTHYEeCKOI SHEPTrun
TeJa 10 JAJINHE TOPMO3HOTO ITyTH.
DKcnepuMeHTaIbHOE CPABHEHHE
U3MEHEHUS MOTEHIUAIBHON U
KUHETUYEeCKON 3HEpruii Tena npu
JBI)KEHUH 110 HAKJIOHHOH TUIOCKOCTH.
DKcnepuMeHTalIbHas IPOBepKa
3aKOHA COXPaHEHMS] MEXaHU4ECKOM
SHEPI'UH IIPU CBOOOIHOM IaJICHHH.
IpuMeHeHue 3aKkOHa COXPaHEHHs
MEXaHHYECKOM SHEPTUH JUlsl pacyéra
MOTEHIUAIBHON ¥ KWHETHIECKOH
sHepruii Tena. Pemenue 3agay ¢
HCIOJIL30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKOH SHEPTUU

https://videouroki.net/

https://onlinetestpad.com/

Pazgen 2. Mexanuueckue koie6anus u BoHbI (15 9)
2.1. MexannuyecKkHe KoJied0aHus, 74 KonebarenpHoe HaGunonenue KoneGaHuii mox http://www.fcior.edu.ru/
nBrkeHne. OCHOBHBIC JIEeHCTBHEM CHJI TSDKECTH U YIIPY- httpS' /Iresh.edu.ru/
XapaKTePUCTHUKH TOCTH ¥ OOHApYKEHHE MOT00HBIX ) ’ ’

KoJIeOaHW: epuo,
4acTOTa,aMIUTUTYAA.
MaremaTnueckuii u
TIPY>XKUHHBIA MasiTHUKH.
IIpeBpamenue sHepruu
pH KOJIe0aTEeIbHOM
JIBIDKCHUH.

KoJIeOaHHI B OKPYKAIOIIEMMHUPE.

Amnanu3 konebaHuii rpy3a Ha
HUTH U Ha MPY>KUHE.
OmnpeneneHne 9acToThI
KoJIeOaHMH MaTeMaTH4ecKkoro u
MIPY>KUHHOT'O MasiITHUKOB.

https://foxford.ru/
https://licey.net/
https://videouroki.net/

https://onlinetestpad.com/



http://www.fcior.edu.ru/

3aTyxaromue
Koye6aHwMsI.

Brinyx neHHbIE
Kxonebanms. Pesonanc

Habmronenne u o0bsscHEHHE
SIBIICHUSI pE30HAHCA.
UccnemoBanne 3aBUCHMOCTH
repuoja KoiaeOaHmit
MOIBENICHHOTO K HUTH Irpy3a OT
JIUIMHEI HATH.

ITpoBepka HE3aBUCHMOCTH
nepuona KonebaHHi Tpysa,
IIOABEIIEHHOr' O K JIGHTE, OT
Maccsl Ipy3a. Habmronenue u
00CYyX/ICHHE OIIBITOB,
JEMOHCTPUPYIOIIIX
3aBUCHMOCTD IIEpHOIa
KoJne0GaHHi NPY>KMHHOTO
MasITHHKA OT MacChl rpy3a U
JKECTKOCTH MPYKUHBIL.

IIpumenenue
MaTEeMaTHYECKOTO U
NPY>KUHHOTI'O MasiTHUKOB

B KaUe€CTBE MOJICIIEH st
onucaHus KojebaHuil B
OKpY’KaloIeM MHUpe.

Pewrenue 3a7a4, CBA3aHHBIX C
BBIYHCIICHUEM HITH OLEHKOMN
4acTOTHI (TIepHoIa)

KoJsieOaHMI

22 Mexaﬂﬂ‘leCKHe BOJIHBI. 3ByK, 8"] HaGmonenne n Hab6mronenue u 06cy)1(ﬂe]—[]zle httD//WWWfCIOI'edU I’U/
OOCYRUCHIE OILITOR, OITBITOB, JIEMOHCTPHPYIOIIHX https://resh.edu.ru/
ACMOHCTPHPYIOILHX 3aBHCUMOCTD MEpHOTIA )
3ABHCHMOCTS TIEpHoZia KoNeOaARMI MPYKUHHOTO https://foxford.ru/
KoieaHIii NPYKUHHOTO MasTHHKA OT Macchl Ipy3a u https:// | icey, net/
MasITHHKA OT MACChI IPy3a KECTKOCTH, TDYKHHbL. h vid Ki.net/
H KECTKOCTH [IPY/KHHEL. ttps://videouroki.net

https://onlinetestpad.com/
Pazpgen 3. 3nexTpomarauTHOE noJte ¥ 371eKTpOMarHUTHbIE BOJIHBI (6 1)
3.1. 3HeKTp0MaFHHTHOQ moJjie u DJIEKTPOMATHUTHOE IIOJIE. IocTpoenue paccyxIeHMIA, http://WWW.fCior.EdU.rU/

JICEKTPOMArHUTHBIC BOJIHBI, 6u

DNeKTPOMarHUTHbIE
posHbl. CBolicTBa
3JEKTPOMAarHUTHBIX BOJIH.
IlIxana 3meKTpOMarHUTHBIX
BosiH. Mcnonbp3oBanue
3JIEKTPOMAarHUTHBIX BOJIH
JIISL COTOBOM CBSI3H.

DneKTpOMarHuTHas
npupozaa ceera. CKOpoCTh
cBera.

BonHoBBIE CBOMCTBA CBETa

000CHOBBIBAIOLINX
B3aMMOCBS3b3JIEKTPUYECKOTO
W MarHUTHOT'O TOJIEH.
DKCIIEpUMEHTAIBHOE
HU3y4YeHHE CBOICTB
3JIEKTPOMArHUTHBIX BOJIH (B
TOM YHCJIE C TIOMOIIBIO
MOOWIBHOTO Telie- (oHa).

AHanu3 peHTT€HOBCKHUX
CHHUMKOB Y€JIOBEUECKOIO
opraHu3Mma.

AHau3 TEKCTOB,
OIMCHIBAIOIIUX MPOSIBICHUS

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/
https://videouroki.net/
https://onlinetestpad.com/
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3JIEKTPOMAarHUTHOTO
U3ITyYeHHsI B IPUPOJIE:
JKHBBIC OPraHU3MBlI,
U3ITy4YeHHsI HEOECHBIX Tell
(CMBICITIOBOE YTEHHE).

Pacno3naBanwue n aHaim3
Pas3InvdHbIX HpI/IMeHeHHﬁ
DJICKTPOMAarHuTHBIX BOJIH B
TCXHUKE.

Pemenwne 3amau ¢
HCTI0JIb30BaHUEM (HOPMYIT
JUISL CKOPOCTH
2JIEKTPOMAarHUTHBIX BOJIH,
JIJIUHBI BOJTHEI M YaCTOTHI
CcBETa

Pazne

J1

4. CBetoBsle sBIeHMs (15 4)

4.1.

3aKkoHBI pacnpocTPaHEeHUs CBETA,
64

Hcrtounuku ceeta.
JlydeBast Moienb cBeTa.
IIpsamonuneiinoe
pacrpocTpaHeHHe CBeTa.
3atmeHnus ConHOa 1
Jlynel. OTpaskeHne
ceeta. [Iockoe
3epKano. 3aKOH
OTpa’KEHUs CBETA.

HpeJ'IOMJ'IeHI/Ie CBETa.
3akoH MPEJIOMIICHU
CBETa.

[MonHoe BHYTpeHHEE
OTpaKeHHE CBETA.
Hcnons3oBanue
BHYTPEHHEI0 OTpaXKCHUS
B OIITHYECKHUX CBETOBOIAX

HaOro1eHre onbITOB,
JIEMOHCTPHUPYIOUIUX SBJICHHUE
MPSMOJIMHENHOT O
pacHpoCTpaHEHUs CBETa
(BO3HUKHOBEHHE TE€HH U MOIY-
TEHHU), 1 UX UHTEPIIPETAIUs C
UCIIOJI30BAHHEM ITOHATHS
CBETOBOTO JIy4a.

OObscHEHUE U
MOJICTHPOBAHHE COTHEYHOTO U
JYHHOTO 3aTMEHHIA.

HccnenoBanne 3aBUCUMOCTH
yria OTpaske€HHUsl CBETOBOTO
JIy4aoT yTia MaJeHus.

W3yuenue cBoiicTB
n300paXkeHusl B INIOCKOM
3epkaie. HabmtoneHue u
00BSCHEHHE ONBITOB IO
MOJIyYSHHUIO H300paKeHUi B
BOTHYTOM M BBIIIYKJIOM
3epkanax. HabmoaeHuve u
00BsIC-HEHHE OIBITOB I10
MPEIOMIICHUIO CBETA Ha
TpaHUIIE PA3IUYHBIX Cpell, B
TOM YHCJIE OIIBITOB C IOJIHBIM
BHYTPEHHUM OTPaKCHHEM.
Hccnenosanue 3aBUCUMOCTH
yIjla MpesIoMJICHHS OT yria
NajieHus! CBETOBOTO JIy4a Ha
TPAaHMIIE «BO3LyX—CTEKIIO».

Pacnio3znaBaHue siBaeHUM
OTpaKCHUS U IIPEITOMIICHUS
CBETa B IIOBCCIHEBHON KU3HU.
Amnanus u 00bsICHEHHE

http://www.fcior.edu.ru/

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/
https://videouroki.net/
https://onlinetestpad.com/
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SAIBJICHUS OIITUYCCKOI'O MUpPaxa.

Penrenwne 3agau ¢
HCIIOJIE30BaHUEM 3aKOHOB
OTpaXKEHUSI U MPEJIOMIICHUS
cBETa

4.2. | JIMH3bI K ONTHYECKHE npuoOOPHkL, 6 | Jiuxsa, xox nyucii B IMony4yenue nzobpaxenuii ¢ http://www.fcior.edu.ru/
q muH3e.  Onrudeckas TIOMOIIBIO co631pa}omel71 5 ¢ https://resh.edu.ru/
cucrema. pacceuBarouieii JIMH3. httos://foxford.ru/
OnTryeckue OmnpeneneHue HOKyCHOTO http //| t/
NpUOOPHI: PACCTOSIHUSL U ONTHYECCKOM ps: |?ey-ne )
¢oroanmapar, CHJIBICOOMpAIOIIeH JINH3HI. https://wdeouro Ki.net/
MHKpOCKOT AHATH3 YCTPOHCTBA U https://onlinetestpad.com/
u Teyeckor. a3 kak TIPUHITUIIA ACHCTBHSI HEKOTOPBIX
ONTHYECKAsI cucrtema. ONTHYECKHUX MPUOOPOB:
BinzopykocTh " (doToanmapara, MUKPOCKOTIA,
JTATbHO30PKOCTh TeJeckona
(MC — O6uosiorusi, aCTpOHOMHUS).
AHanu3 sSIBICHUH OITU30PYKOCTH
U TaTbHO30PKOCTH, MPUHIIUIIA
nevictBus oukoB (MC —
OGuostorusi)
43 PazjioskeHue 0ej10ro ceera B Pasnoxxenune 6eloro csera Ha6maronenue o httDZ//WWW.fCiOI’.edu.ru/
CIIEKTP, 3y B crieKTp. OMBITHI PasioKeHnIo 6eIoro cBeTa B https://resh.edu.ru/
HrroTona. Cnoxenue criektp. HaGnronenue n h -Iffoxford.ru/
CIEKTPalIbHBIX LIBETOB. 00BsICHEHHE OIBITOB 110 ttps: _OX ord.ru
Jlucniepcus cBeTa HOJYYEHHUIO GEIOroCBETa IPU https://licey.net/
CHTOICHHH CBETA PA3HBIX https://videouroki.net/
L[BETOB. .
- https://onlinetestpad.com/
poBeseHHE U OOBsCHEHHE
OMBITOB 110 BOCIPHUATHIO
[BeTa MOPeAMETOB INpPH HX
HaOII01eHUU yepes
LBETOBbIE GbunbTpHI
(IIBETHBIC OYKH)
Pazgen 5. Keanrosslie sapnenns (17 4)
5.1. HCHyCKaHHe U IOIJIOIIEHHE CBETA Onsitel Pesepdopaa u O6CyXIeHHE LEIH ONBITOB http://www.fcior.edu.ru/

aToMoOM, 44

IJIaHe-TapHasi MOJEIb
aroma. Mozens atoma
Bopa. Ucniyckanue u
TOTJIOIIEHHE CBETA
atromoM. KBaHTHI.
JInHeliuaTeie CIEKTPBI

Pesepdopaa mo
HCCIIEAOBAHUIO aTOMOB,
BBIJBIDKECHHE THUIIOTE3 O
BO3MOXHBIX PE3yIbTAaTax
OIBITOB B 3aBHCHMOCTH OT
[IPEeANONIaraeMoro CTPOSHMS
aTOMOB, (hOpMyIHpOBaHUE
BBIBOJIOB U3 PE3yJIbTATOB
OIIBITOB.

OO6cyx)aeHue TpOTUBOPEUUi
IJIAHETApPHOU MOJIETU aToMa

¥ OCHOBAHMU IS THIIOTE36I

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/
https://videouroki.net/
https://onlinetestpad.com/
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Bopa 0 CTalMOHAPHBIX
Op61/ITaX DJICKTPOHOB.

HaOnroneHue CIUIOMHBIX U
JTUHEWYAThIX CIIEKTPOB
HU3IyYSHHSI Pa3THIHBIX
BeiecTB. OObICHEHUE
JIMHEHYATHIX CIICKTPOB
H3ITYICHHS

5.2.

CTtpoenne aToMHOrO s171pa, 64

PagnoakTHBHOCTS.
Aunbpa-, 6eta-
raMMa-u3JydeHusl.
CTpoeHHE aTOMHOTO
sinpa. HykioHHast Mojens

aToMHorosapa. Mzoronsl.

PanunoakTuBHbIC
npeBpatenus. [lepuon
nojypacnaja.

JleticTBust
pPaauoaKTHBHBIX
HM3JIyYeHHI Ha )KUBbIS
OpraHU3MBI

OO6cykaeHre BO3MOKHBIX
THUIIOTE3 O MOJEISX CTPOCHUS
sanpa.OnpezeneHue cocraBa
s7ep 1O 3aJaHHBIM MacCOBBIM
W 3apsIOBBIM YHCJIaM U I10
TIOJIO’KEHHUIO B TIEPHUOINIECKON
cucteme anemeHToB (MC —
XHAMHST).

AHanu3 n3MeHeHUS

cocTaBa spa U ero
TTOJIOXKEHUS B
TIEPHOANIECKON

cucreme npu
a-paguoaKTUBHOCTHU

(MC — xumus).
HccnenoBanne TpeKoB @-4acTHUIL
M0 TOTOBBIM (oTorpadusm.
OOHapyXeHHEe U U3MEpEeHHe
paguanuoHHOro (JoHa ¢ MOMOLIbIO
JI0O3UMETpa, OLIEHKA ero
WHTCHCUBHOCTH.

AHanu3 GMOJIOTHYECKUX
W3MCHCHUM,
MPOUCXOASIINX O]
JNeHCTBHEM DPaJMOAKTHBHBIX
m3nyseanit (MC —
6uonorus). Mcrons3oBaHue
PalMOaKTUBHBIX U3JIy4YeHUN
B Meauiuue (MC —
OUOIIOTHSI)

http://www.fcior.edu.ru/

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/
https://videouroki.net/
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5.3.

SinepHblie peakuuu, 749

SlnepHble peakuuu.
3aKOHBICOXpPaHEHUS
3apsiJOBOTO U
MacCOBOTO YHCEIL.
DHeprus cBsI3u
aTOMHBIX sifiep. CBs3b
MacChI U SHEPTUH.
Peaknuu cunTesa u
JIeTICHUS SIAep.

Hctounuku sHepruu
ConHua u 3BE31.

SlnepHast SHEpTreTHKA

Pemenue 3amau c
HCTOJIb30BAHUEM 3aKOHOB
COXpPaHEHUS MaCCOBBIX U
3apsAIOBBIX YUCEN Ha
oIpesieIeHHe Pe3ylbTaToB
SIIEPHBIX PEeaKlUil; aHau3
BO3MOXHOCTH MU
HEBO3MOXHOCTH sIIEPHOU
peaxIum.

O1neHKa SHEPTHH CBSI3U SIED C
HCIIONIb30BAHUEM (hOPMYIIBI
OHHImTeHHA.

http://www.fcior.edu.ru/
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OO6cyXxaeHne epPCIeKTHB
HCIIOJIb30BAHUS YIIPABIIIEMOT0
TEPMOSICPHOTO CHHTE3A.

OO6cyxaeHne NPeuMyIEecTB U
9KOJIOIMYECKUX MpodiieMm,
CBSI3aHHBIX C SACPHOU
sHeprerukoit (MC —
9KOJIOTHS)

Paszgen 6. I1oBT!

OpHTE/IbHO-06061AI01IUiI MOAYJIb (9 4)

6.1. | Cucremaru3auusi u 06001eHIEe
NPeIMETHOr0 CO/iep:KaHus U
ONBITA JeATeJbHOCTH,
NPUOOPETEHHOI0 NPH U3YYECHUH
Bcero Kkypca pusuku, 94

O0o06menne coaepKaHus

KaXXJ10ro u3 OCHOBHBIX

pas3/ienoB Kypca GU3HKH:

MCXaHHUYCCKUC,
TCIIJIOBBIC,
OJICKTPOMArHuTHBIE,
KBAaHTOBBIC SIBJICHUS.

Hayunsrit MmeTon
MO3HAHUS UETO
peanuzanus B
dbuznueckux
HUCCIIeIOBaHUSIX.

CBs13b QU3UKH U
COBPEMEHHBIX
TEXHOJIOTUH B 00yacTH
nepesauu
nHpOpMaIUH,
JHEPIreTHKE,
TpaHCIIOpTE

Brimoanenue
3aJIaHUH,

JIEMOH CTpaIu
KOMIICTEHTHOCTEH,
XapaKTePHU3yIOIIHUX
€CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

Y4eOHBIX
TPeOYIOIHUX

* IPUMEHEHUs MOJIyYEeHHBIX
3HAaHUH JJI HAyYHOTO
00BbACHEHNS PU3UUECKUX SBICHUH
B OKpY)Xarwuleil npupoae u
MIOBCE/IHEBHOM XKU3HH, a TAKKE
BBIABJICHUS (U3UYECKUX OCHOB
psilia COBPEMEHHBIX TEXHOJIOTHI;

* INPUMEHEHUST OCBOCHHBIX
OKCIICPUMEHTAJIbHBIX yMeHI/Iﬁ
JJIs1 UCCIIEOBAaHUA (I)I/ISI/I‘-IGCKI/IX
HBJ'IeHPIﬁ, B TOM YHMCJIE OJIA
MMPOBEPKU I'MIIOTE3 U
BBISAABJICHUSA SaKOHOMepHOCTeﬁ.

Pemenune pacu€THbIX 3a1a4, B
TOM YMCJIE TIPEII0JIararonuX
HCHOJIb30BaHHE (HU3HUECKON
MOJIEJIM U OCHOBaHHBIX Ha
COZIEP)KAHUH Pa3IUYHBIX
pa3zaenoB Kypca (GHU3UKU.

BeimoHeHue u 3a1uTa
TPYIIOBBIX WIIN
WHIUBULY ATbHBIX
MPOEKTOB, CBS3aHHBIX C
coZiep)KaHUEM Kypca
usnuku

http://www.fcior.edu.ru/
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OO01ee KOJIMYECTBO YacoB MO Mporpamme: 238
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA
7 KIIACC

.M. lleppimkuna, A.W. MBanosa, E.M. I'ytHuk u np. ®usuka-7x1 © AO «M3natensctBo «IIpocBemenne»,2021
8 KJIACC
N.M. Ileppimukuna, A.W. VBanosa, E.M. I'ytauk u ap. ®uzuka-8xi1 © AO «UznarensctBo «IIpocsemenne»,2021
9 KJIACC

.M. lleppimkuna, A.W. MBanosa, E.M. I'ytauk u np. ®uzuka-9x1 © AO «M3natensctBo «IIpocBemenne»,2021

METOAUYECKUE MATEPHUAJIBI 1JIS1 YUUTEJISA
N.M. lleppimkuna, A.W. MBanosa, E.M. I'ytauk u np. ®uznka-7x1 © AO «M3patensctBo «lIpocBemenne»,2021

N.M. lleppimikuna, A.W. MBanosa, E.M. I'ytauk u np. ®uznka-8xin © AO «MzpatensctBo «IIpocBemenne»,2021

.M. lleppimiknna, A.W. MiBanosa, E.M. I'yrauk u np. @usuka-9x1 © AO «M3marensctBo «IIpocBemenne»,2021

COopnuk 3a1a4 110 ¢pusnke 11 7-9 KimaccoB o01eo0opa3oBaTenbhbix yupexaenuii / B.W. Jlykamuk, E.B. Banosa. — M.: IIpocemienune, 2001.
Ieanenmreita J1.O., Kupuk JILA., I'enbdrar .M. Pemrenne xmodeBsIX 3a1a4 o (pu3uke 4711 OCHOBHOU KO, 7-9 kimaccel. — M.: MJIEKCA, 2021.

KonTponsHbie 1 camocTosTensHbie paboThl o Gu3nke. 7-9 kimacc: k yaeoHuky A.B. lepeimknna, E.M. ['ytHuK «@u3uka 7-9 xkmace» / O.W. ['pomueBa. — M.: M3nartenscTBo
«OK3aMeny, 2022.

Tectol mo dusuke. 7-9 xinacc: k yaeOnuky A.B. Ilepeimkuna, E.M. I'ytank «®usuka 9 kimace» / O.M. I'pomuea. — M.: M3aarenbetBo «Ok3ameny, 2022.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

7 KJIIACC

Poccuiickas snextponHas mkona https://resh.edu.ru/

Ownnaitn-mkona «®okcdopay https://foxford.ru/



https://resh.edu.ru/
https://foxford.ru/

UsnarensctBo «JIuneit» https://licey.net/cataloa/3-russkii yvazyk literatura/

IMopran «Videouroki.net» https://videouroki.net/

Cepauc «Onlinetestpad» https://onlinetestpad.com/

OtkpoiThii Ki1ace. CeTeBoe oOpa3oBaTenbHOE coodiecTBo. http://www.openclass.ru/node/109715

Enunas xosutexiust udpoBeix 00pa3oBaTebHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/

denepanbHbIii IEHTP UHYOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

Wureprer ypok. http://interneturok.ru/ru/school/physics/

I"azera «1 cenTsiOpsi» marepuaisl o ¢usuke. http://archive.1september.ru/fiz

Annmanuu pusndeckux oobekToB. http://physics.nad.ru/

8 KJIACC

Poccwuiickas snexTponHas mkoia https://resh.edu.ru/

Oumnmnaita-mkona «Pokchopm» https://foxford.ru/

UsparensctBO «JInmei» https://licey.net/catalog/

IMopran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OtkpoiThii Ki1ace. CeTeBoe 0Opa3oBaTebHOE coodiecTBo. hitp://www.openclass.ru/node/

Enunas xosutexiust udpoBix 00pasoBaTeabHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/

denepasbHbIii 1IEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

Wureprer ypok. http://interneturok.ru/ru/school/physics/

I'azera «1 ceHta0ps» Marepuainsl o ¢usuke. http://archive.1september.ru/fiz



https://licey.net/catalog/3-russkii_yazyk_literatura/
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https://onlinetestpad.com/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-russkii_yazyk_literatura/
https://videouroki.net/
https://onlinetestpad.com/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz

Annmarmu ¢pusnyeckux oobekroB. http://physics.nad.ru/

9 KJIACC

Poccuiickas anektponHas mkona https://resh.edu.ru/

Ownaitn-kona «®Pokcdopa» https://foxford.ru/

MsnarensctBo «JInmeit» https://licey.net/catalog/

IMopran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OTkpeiThiit Kitacc. CeTeBoe 00pazoBaTenbHOE coobrmecTBo. http://www.openclass.ru/node/

Enunas xosutekiust iudpoBeix 00pa3oBaTeIbHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/

denepanbHbIi eHTp HHYOPMAITHOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

Wurepuer ypok. http://interneturok.ru/ru/school/physics/

I"azera «1 cenTsiOpsi» marepuansl o ¢usuke. http://archive.1september.ru/fiz

AnnmManuu ¢usnueckux 00bekToB. http://physics.nad.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOIIECCA

YYEBHOE OBOPYJOBAHHUE

Crenn «KpatHble 1 10/1bHBIE €IMHULBD 1
Tabnuua «Hekotopbix Gpusnueckux BennuyuH B cucteme CH» 1

I/IHCprKI_[I/II/I 10 TEXHUKE 0€30IaCHOCTH IIpH BBINTIOJIHCHU U HaGOpaTOpHLIX pa60T

OBOPYJIOBAHUE /151 IPOBEJEHUSA JABOPATOPHBIX, IPAKTUYECKHAX PABOT, IEMOHCTPAIIUIA

Jlocka yuebHast MarauTHas 1 CTon yuutenbekuit 1
Cryn yunrenbckuii 1
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Komnsrotep 1

MynbTume bl npoexrop 1

Okpan 1

VYcTpoiicTBa BbIBOAA BUAEO U 3BYKOBOM MH(popMannu —MHTepakTuBHAs 10cKa 1
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