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Pabouas nporpamma
no ydeOHOMY mpenmeTy «Pu3uka»

YPOBCHbB: OCHOBHOC 06Iuee O6pa30BaHI/Ie



HHOACHUTEJIBHASA 3AIINCKA

CopnepxaHue mporpaMMbl HaIlpaBJIeHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYyYHOM I'DAaMOTHOCTH YYalllMXCS W OPraHM3ALUI0 M3y4eHUs (PU3MKHU Ha
JesITEILHOCTHON OCcHOBE. B Hell yunThIBalOTCS BO3MOKHOCTH mpenMera B peanuzauuu TtpeboBanuii @I'OC OOO Kk miaHUpYEeMBIM JTUYHOCTHBIM H
MeTanpeIMETHBIM pe3yJibTaTaM O0Y4eHHs, a TAaKKe MEKIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHbBIX YU€OHBIX MPEJAMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHwUsI.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJJMETA «®U3UKA»

Kypc ¢usuku — cucreMooOpa3yromuii 11k €CTeCTBEHHOHAYYHBIX YIeOHBIX IPEIMETOB, IIOCKOJIBKY (DH3MYeCKHe 3aKOHBI JISKAT B OCHOBE TIPOIECCOB
W SIBIICHWM, W3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMHeW M (u3nmyeckor reorpadueii. du3mka — 3TO MPEAMET, KOTOPBIH HE TOJBKO BHOCHT
OCHOBHOW BKJIaJl B €CTECTBEHHOHAYYHYIO KApTUHY MUPA, HO U TIPEJIOCTABIIsIeT HanboJiee sICHbIe 00pa3ilbl MPUMEHEHHUSI HAyYHOTO METO/A IMO3HaHUS, T.€.
crocoba TOJy4YeHHs] JOCTOBEPHBIX 3HaHMM o mupe. Hakonen, ¢uszuka — 3TO HpeaMeT, KOTOPBIA HapsAy C JIPYrUMHU €CTECTBEHHOHAaYYHBIMU
npeAMEeTaMu JIOJDKEH JaTh IIKOJIBHUKAM MPEACTaBICHHE 00 YBJIEKAaTEIbHOCTH HAYyYHOTO MCCIIEJOBAHUS M PAJOCTH CAMOCTOSITENIBHOTO OTKPBITHS
HOBOT'O 3HAHMS.

OpHa W3 THaBHBIX 3a4a4 (PU3MYECKOro 00pa3oBaHWsS B CTPYKType oO0mmero oOpa3oBaHUS COCTOMT B (OPMUPOBAHWH €CTECTBEHHOHAYIHOU
IrPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl OOy4aromIuXcs, KOTOpbIE B JalibHEHIIeM OyayT 3aHSATHI B CaMbIX pa3HO OOpa3HBIX cdepax
nesTebHOCTH. HO He MeHee Ba)XHOUW 3ajadeil sSBIISCTCS BBISIBIICHHE W MOJATOTOBKA TAJIIAHTIIMBBIX MOJIOJBIX JIFOJICH IS IPOAOHKCHHUS 00pa30BaHUs U
nanpHenmeil npodeccuoHaNbHOM JEATENbHOCTH B O0JIACTH €CTECTBEHHOHAYYHBIX HCCIIENOBAaHMM W CO3aHUM HOBBIX TexHojorui. CormacHo
MPUHITOMY B MEXIYHAapOJIHOM COOOIIECTBE ompeneneHuo, «EcTecTBeHHOHay4YHasi TpaMOTHOCTh — 3TO CIOCOOHOCTh YEJIOBEKa 3aHMMATh aKTUBHYIO
TPXIAHCKYIO TO3UIMI0 MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3AHHBIM C €CTECTBEHHBIMH HAyKaMH, U €ro TOTOBHOCTh HHTEPECOBATHCS
€CTECTBCHHOHAYYHBIMU HiesiMU. HaydHO rpaMOTHBIN Y4eTOBEK CTPEMHTCS y4aCTBOBATh B ApIyMEHTUPOBAHHOM OOCYKICHHH MTPOOJIeM, OTHOCSAIITUXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHUSM, YTO TPEOYET OT HETO CIEAYIOIUX KOMIIETEHTHOCTEH:

1. Hay4HO OOBSCHSATH SIBICHHUS,
2. OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS,

3. HHTCPIIPETUPOBATE JAaHHBIC U UCTIOJIB30BATh HAYYHBIC TOKA3aTCIILCTBA JJI MOJIYYCHHA BBIBOJOB.

W3ydenue ¢pu3nku cnocoOHO BHECTH pellaloNIuil BKJIaa B (POpMHpPOBaHUE €CTECTBEHHOHAYYHON rPaMOTHOCTH 00YYarOIIUXCSI.



HEJA U3YYEHUSA YYEBHOI'O IIPEIMETA «®PU3UKA»

Llenu n3yueHus (GpU3NKK Ha ypOBHE OCHOBHOTO 00Iero o0pasoBanus ompenerneHsl B Konnenunu npenogaBanus yaeOHoro mnpeamera «Dusnka» B
oOpa3oBaTesibHBIX opraHu3anusax Poccuiickoil dexepanuy, peanus3yrouX OCHOBHbIE 001e00pa3oBaTeIbHbIE IPOIPAMMBI, YTBEPKAEHHON peleHreM
Komnerun Munucrepersa npocsenienus Poccuiickoit @enepaunu, npotokon ot 3 aexadbps 2019 r. Ne IIK-4BH.

Llenu u3ydyenus Gu3NKu:

npuoOpeTeHne NUHTepeca U CTPEMIICHUS 00yJarOIIMXCs K HAYYHOMY U3YUYEHHIO MPUPOABI, PAa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKHUX
CIIOCOOHOCTEN;

pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHNE UCCIIEOBATEIFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBIICHUSM;
(dbopMUpOBaHKE HAYYHOTO MUPOBO33PECHHS KaK pe3y/IbTaTa U3yUCHHsI OCHOB CTPOCHHUS MAaTEpHUU U QyHIAMEHTAILHBIX 3aKOHOB (PU3UKH,
dbopMupoBaHUe IPEICTABICHUIA O posi GU3UKH JIJISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE TIPEICTABICHHIA O BO3MOXKHBIX cepax Oynyieit mpodeccnoHanbHOM NeITeTbHOCTH, CBSI3aHHOU ¢ (DM3HMKOM, TIOJTOTOBKA K JallbHEHIIIeMY
00y4EHHIO B 3TOM HaIPaBJICHUU.

I[OCTI/I)KCHI/IG JTHUX IIeJIeH Ha YPOBHE OCHOBHOI'O 06mero O6pa3OBaHI/I$I oOecneyuBaeTcs PEIICHUEM CIICAYIOIINX 3ada4:

pHOOpeTEeHNE 3HAHUH O JIUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHUYECKHX, TeIIOBBIX, AIICKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
nprOOpeTeHNE YMEHHUH OMUCKHIBATH U OOBSACHATH (U3MUECKUE SBJICHUS C UCMIOJIb30BaHNEM TIONyYEHHBIX 3HAHU;,

OCBOCHHE METOOB PEUICHHUS IIPOCTEHIIINX PACYETHBIX 3a/1a4 C UCTIOIH30BaHUEM (PH3MUYECKUX MOJIeNIeH, TBOPYECKHUX M MPAKTUKOOPHEHTUPOBAHHBIX
3a/a4;

pa3BUTHE YMEHUI HAOIOaTh TPUPOIHBIC SBICHHS U BBIIIOHATH OTBITHI, TA00paTOPHBIE paOOTHI M AIKCIIEPUMEHTATIBHBIC HCCIICIOBAHUS C
HCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE TIPUEMOB paboThI ¢ HH(DOpMaIel (U3UIECKOTO COIepKaHuUs, BKIIIOUasi HHPOPMAIIHIO O COBPEMEHHBIX TIOCTHKEHUSIX (PU3UKHU; aHATU3 U
KPUTHYECKOE OlICHWBaHNE WHPOPMAIIUY;

3HAKOMCTBO O cepamu MPoPheCCHOHATBLHOM JIEATEIILHOCTH, CBI3aHHBIMU C (PM3UKON, © COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMHU Ha
JOCTH)KEHUSX (PU3NYECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cootBerctBUn ¢ ®I'OC OOO dusuka sBisgercs oOs3aTeIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO 001Iero oOpaszoBanwms. JlaHHas mporpamma
npeaycMaTpuBaeT n3ydeHue GU3uKd Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roja oOy4eHus 1o 2 4 B HEAENIO B 7 1 8 Kjlaccax v 1o 3 9 B HEJIEINIO B
9 knacce.



COILEPKAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pa3zpnen 1. ®Pusuka u e€ posib B IO3HAHUHU OKPY/KAKIIET0 MU PA
dusznka — HayKa O Ipupoac, u3ydacTt (bHBI/I‘ICCKI/Ie SABJICHHUSA: MCXaHUYCCKUC, TCIIJIOBBIC, DJICKTPUUCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC.
Ouznyeckue BeMMuuHbl. M3Mepenue ¢pusndeckux BenuuuH. Ousznyeckue npuoopsl. [lorpemnocts u3mepennii. MexyHapoiHas cUucTeMa eIUHUII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3y4daloT MpUpOay. EcTecTBeHHOHayuHBIi METOJl MO3HAHMS: HAOJIOJICHHE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABIDKEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEpPKE THIOTE3, OOBsICHEHWE HaOmomaemMoro sBieHus. OnucaHue (U3NYECKHX SBICHUH C
ITOMOILIBIO MOJIEIIEH.

JleMOHCTpanuu

1. MexaHuyeckue, TEII0BbIC, FEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®u3nyeckue NpudOpsl U MpoLeaypa IPsIMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM TPUOOPOM.

JlaGopaTopHbie padoThl U ONBITHI

1. OnpeneneHue NEHBI JEJICHUS IIKAIBl U3MEPUTETHLHOTO Tprbopa.

2. I3MepeHnue pacCcTOsIHUM.

3. Usmepenne o0bEMa KUAKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MAJIbIX TEI.

5. 3mepeHue TeMiiepatypbl Ipy MOMOIIX XKUJAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPaTypBhI.

6. [IpoBeaeHue UcciaeI0OBaHUS 1O MPOBEPKE TUIOTE3BI: NaTbHOCTh MONETA MIApUKa, MYIMEHHOTO TOPU30HTAIBLHO, TEM OOJbIle, YeM OOJbIle BhICOTA
mycKa.

Paspnea 2. IlepBoHayajibHbIE CBeAeHHS 0 CTPOEHHH BellleCTBa

CtpoeHue BelecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIIUE IAUCKPETHOE CTpoeHHE BemiecTBa. OMbBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOECHUE BELIECTBA.

JIBukenue yactuil BemiecTBa. CBA3b CKOPOCTH JIBHKEHHS YacTHUI] C TemrepaTypoid. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaeiictBue yactui
BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, JKHUJIKOCTEH M TBEPIBIX (KpHCTAUIMYECKUX) Tel. B3auMOCBsA3b MEXIy CBOMCTBAMH BEIIECTB B
pa3HBIX arperaTHBIX COCTOSHHSIX M MX aTOMHOMOJICKYIISIDHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUN BOJBI. B3aMMOCBSI3b MEXIy CBOM-
CTBAaMHU BEUIECTB B pPa3HBIX arperaTHbIX COCTOSHUSX M UX aTOMHOMOJEKYISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJBI.

JemMoHCcTpanuu

1. HaGmronenue OpOYHOBCKOTO JBM)KEHUSI.

2. Habmonenue auddys3um.



3. Habnionenue siBieHUid, OOBSICHSIIONINXCS TPUTSHKEHUEM WU OTTAJIKMBAaHUEM YaCTHI] BEILIECTB.

JlabopaTopHblie padoThl U ONBITHI

1. Ouenka guameTpa aToMa METOIOM PSJIOB (C UCIOIb30BaHHEeM GoTorpaduii).

2. OnBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUJI MOJICKYJISIPHOTO TPUTSKEHUS.

Paznen 3. /IBu:keHune u B3aUMOAeiiCTBUN

Mexannueckoe nBmwkeHue. PaBHomepHoe 1 HepaBHOMepHOe aBuxkeHHe. CKopocTh. CpeliHss CKOPOCTh IPU HEPAaBHOMEPHOM JBHKEHUH. PacuéT mytu
U BpeMeHHU JBWKeHus. PaBHOMepHOe U HepaBHOMepHOe JBMkeHHE. CkopocTh. CpeqHsisi CKOpOCTh NMPU HEPAaBHOMEPHOM JABIKEHMM. Pacuér mytu u
BpPEMEHH JIBHKEHHUSI.

SBnenue uHepuuu. 3aKOH MHEpLUMU. B3anMmozeiicTBue Ten kak NMpUYMHA U3MEHEHHs CKOpPOCTU JBMXKEHMs Tell. Macca kak Mepa MHEPTHOCTH Tella.
[TnotHOCTH BemecTBa. CBsi3b INIOTHOCTH C KOJMYECTBOM MOJIEKYI B €IMHUIE 00BEMA BEILIECTBA.

Cuna xak xapakTepuCcTHKa B3auMozeicTBus tei. Cuia ynpyrocTtH u 3akoH ['yka. i3MepeHue cuiibl ¢ MOMOLIbIO AMHAMOMETpA. SIBI€HUE TATOTEHUS U
cuna Tsxectn. Cuna Tsokectd Ha aApyrux mmnaHetax (MC). Bec tema. HeBecomocth. CroxeHHE CHUJ, HAMpaBICHHBIX IO OJHON MPSMOIA.
PaBnoneiictByromast cuit. Cuna TpeHusi. TpeHue ckosibkeHus u TpeHue nokosi. Tpenue B npupoje u texauke (MC).

JdemMoHcTpanuu

1. HaOroneHre MeXaHMYeCKOro IBHKEHUS TEA.

2. I3MepeHne CKOpOCTH MPSIMOJIUHENHOTO ABUKECHHUS.

3. Habnronenue siBeHUst HHEPITUU.

4. HabGmroneHre U3MEHEHUS! CKOPOCTH MPU B3aUMOJICHCTBHUHU Tell.

5. CpaBHEHHE MAacC MO B3aMMOJIEHCTBUIO TEJI.

6. CnoxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOH.

JlaGopaTopHbie padoThl U ONBITHI

1. Onpenenenre CKOPOCTH PABHOMEPHOTO JABIKEHHS (LIapUKa B )KUAKOCTH, MOJICIH AJIEKTPUYECKOTO aBTOMOOWMIIA U T. 11.).

2. OnpeneneHue CpeTHe CKOPOCTH CKOJIKKEHUS OpycKa WIIM apyKa IO HAKJIIOHHOM MIIOCKOCTH.

3. OmnpeneneHue IOTHOCTH TBEPIOTO Tea.

4. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTshKeHUA (AepopMaIim) MPYKUHBI OT MPHII0KEHHOM CHJIBL.

5. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHUS OT BECa TeJla U XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenune. CriocoObl YMEHBUICHHUS U YBEIMUYCHHs JaBieHus. JlaBneHue rasa. 3aBHCHMOCTb JaBIeHHS ra3a oT o0béma, Temmeparypsl. Ilepemaua
NaBJICHUS TBEPIBIMH TeJIaMHU, KUAKOCTAMU M ra3zamu. 3akoH [lackans. IlHeBMaTHueckue MamuHbl. 3aBHCHUMOCTh JABICHUS KUAKOCTH OT TIIYOHHBI.
I'mapocraruueckuit mapanokc. Coobmmaronirecs cocyasl. [ uapaBimyecKkiue MEXaHU3MBl.

AtMmocdepa 3emnu u atmocepHoe maaBrneHue. I[IpuunHBI cymiecTBoBaHUsA BO3AyIIHOW oOomouku 3emun. OmbiT Toppuuermnmu. M3mepenue
aTMOC(EepHOTo AaBlIeHUs. 3aBUCUMOCTh aTMOC(EpPHOTO aBICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpruOops asist u3mMepeHus: arMoc(hepHOTO JaBICHHS.



JlelicTBue XKMIKOCTM M Ta3a Ha MOIPYKEHHOE B HUX Teno. BelTankuparomas (apxuMmenosa) cuia. 3akoH Apxumena. [lnaBanue Teu.
BosnyxomnnaBanue.

JdemMoHcTpanuu

1. 3aBUCUMOCTD aBJIEHUS I'a3a OT TEMIEPATYPBHI.
. Ilepeaya naBineHust )KUIKOCTBIO U Fa30M.
. Coobmarommecs: CoCyIbl.
. I'mnpaBnuueckuii npecc.
. [IposiBiienue neiicTBrus aTMOC(HEPHOTO JaBICHUS.
. 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla U MIIOTHOCTH KHUJIKOCTH.
. PaBEHCTBO BBITAJIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJIKOCTH.
. YcioBue 1u1aBanys Tel: JIaBaHUE WK NOTPYKEHHUE TN B 3aBUCUMOCTH OT COOTHOILLIEHUS TUNIOTHOCTEN Tejla U JKUAKOCTH.

JlabopaTopHblie padoThl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa NOrpyKEHHOMN B KUIAKOCTh YaCTH Tela.

2. OnpeneneHune BbITAIKUBAIOLIEH CUITBL, IEMCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUJKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CUJIBI, IEUCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MAacChl TEJA.

4. OnpIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI, IEUCTBYIOIIEH Ha TENO B *KHUJIKOCTH, OT 00BbEMa MOTPYKEHHOH B KUJIKOCTh
YacTH TeNa U OT IJIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBaHue apeomMeTpa Wi KOHCTPYUPOBAHUE JIOJKHU U OIIPEACIICHHE €€ TPY30II0AbEMHOCTH.

Pa3pnen 5. Pabora m MOIHOCTB. JHeprust

Mexanuveckas padota. MOIITHOCTb.

[IpocThie MeXaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IMJIOCKOCTb. [IpaBuiio paBHOBecHs pbryara. I[IpuMeHeHHe MpaBHUia paBHOBECHs pblyara K OJIOKY
«3onotoe mpaBmwiio» Mexanuku. KIT/] mpocteix Mmexanu3mMoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas M noTeHuManbHas 3Heprus. IIpeBpamieHue OAHOro BUAAa MEXAaHUYECKOM SHEPTUUM B JPYrol. 3aKOH
COXPAHEHHUsS YHEPTUHU B MEXAHUKE.

JleMOHCTpanuu

ITprMepsl MPOCTHIX MEXAHU3MOB

JlabopaTopHblie padoThl U ONBITHI

1. Onpenenenne paboOThI CHIIBI TPEHUS NPH PABHOMEPHOM JBM)KEHUU TEJIa MO0 TOPU30HTAIBHON MTOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. M3mepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. 3y4yeHue 3aKk0OHa COXPAaHEHUS] MEXaHUUECKON YHEPTHHU.

e BN I NV, [ SRS I O

8 KVIACC



Paznea 1. TemioBbie ABJICHUSA

Mopnenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSIHUN BemiecTBa. Kpucrammuaeckune u amopdubie Tena. OObsICHEHHE CBOMCTB ra30B, KUAKOCTEH
U TBEPBIX TEJl HA OCHOBE IOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKOH Teopur. CMauMBaHue U KallWJUISIPHbIE ABJIeHUA. TeIroBoe pacluupeHue 1 ckaThe.

Temneparypa. CBsi3b TEMIIEPATYphl CO CKOPOCTBIO TEIUIOBOTO IBUKEHHUS YaCTHIL.

Buytpennsss sHeprus CrnocoObl H3MEHEHMs BHYTPEHHEH »SHepruu: Temioneperaya U coBepuleHue paboTsl. Buasl Ttemonepenauu:
TCILIOMIPOBOAHOCTh, KOHBCKIHWA, U3JIYUCHHUC.

KonnyecTBo TemnoTsl. YenbHas TEMI0EMKOCTh BellecTBa. TerooOMeH U TEIUIOBOE paBHOBecHE. YpaBHEHME TeruioBoro Oananca. IlnaBnenue u
OTBEpJIEBaHUE KPUCTAJUIMYECKUX BEIIECTB. YJeibHas Temora IuiaBieHus. [lapooOpasoBanme u konzaeHcanmsa. Hcmapenme (MC). Kumenwue.
VY nenpHas TemioTa napoodpa3zoBaHusl. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHHsI OT aTMOc(epHOro aBieHus. BiaxHocTs Bo3ayxa.

OHeprust TOIUIMBA. Y IeNIbHAs TEIJIOTa CTOPAHMUSL.

[Mpunnuner pabotsl TemnoBbix auratenedt. KIIJ| termnoBoro nBurarens. TemsoBble IBUTaTend W 3amura okpyxkaromed cpeasl (MC). 3akon
COXpPAaHEHHUs U MPEBPALICHUS SHEPTUU B TeII0BbIX nporeccax (MC).

JdemoHcTpanuu

. HabGnronenue OpOYHOBCKOTO JBMIKEHUS

. Ha6monenue nuddyzum

. HaGnronenue siBneHuii cMauMBaHus M KallWUISPHBIX SIBICHUN
. HabnroieHne TemioBoro pacimpeHus Tei

. I3MeHeHue 1aBneHus ra3a npu U3MEHEeHUH 00bEMa U HarpeBaHUH WIH OXJIAXKICHUU
. [IpaBuina u3mMepeHus TemnepaTypbl

. Buns! Teruonepenaun

. OxnaxxieHue mpy CoOBEpILIEHUU pabOoThI

. HarpeBanue npu coBepiieHnn padoThl BHEITHUMH CHUIIAMHU
10. CpaBHEHUE TEIITIOEMKOCTEN Pa3IMUHbBIX BEILIECTB

11. HaGnroneHve KUMeHUs

12 .HaGnroaeHue MoCTOSHCTBA TeMIEpaTyphl IPU TIaBICHUN
13. Monenu TerIoBBIX ABUTATENICH

O 00 1N DN K W~

JlaGopaTopHbie padoThl U ONBITHI

1. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHIT MOJIEKYJISIPHOT'O IPUTSDKEHUS

2. OnbIThI 110 BRIpAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOM CONM WM caxapa

3. OnbITHI 110 HAOJIIOIEHUIO TEIUIOBOIO PACHIMPEHUS I'a30B, )KUIAKOCTEN U TBEPBIX Tl

4. OmnpeneneHue AaBICHUS BO3yXa B OaJUIOHE IIMPHULIA

5. OnbIThI, AEMOHCTPUPYIOIUE 3aBUCUMOCTb JaBJIEHHUS BO3yXa OT €ro 00b&éMa M HarpeBaHUs WIN OXJIAXKICHHS



6. [IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIONKA YKHIKOCTH B TEPMOMETPHUECKON TPYOKE OT TeMITepaTyphl
7. HaGmroieHne n3MeHeHHsI BHYTPEHHEH SHEPruy Tejla B Pe3yJIbTaTe TEIUIonepeiad U paboThl BHEITHUX CHIT

8. MccnenoBanue sSBJICHUS TEIJIOOOMEHA IIPH CMEIIMBAHUY XOJIOIHON U TOPSYEH BOJIBI

9. OnpenencHre KOIMYECTBA TEIUIOTHI, MTOJIYICHHOTO BOJIOH MPH TEINIOOOMEHE ¢ HArPEThIM METAUTHICCKUM IFITHHAPOM
10. Onpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA

11. UccnenoBanue mpouecca UCapeHust

12. OnpenenieHrie OTHOCUTENBHON BJIAXXHOCTH BO3AyXa

13. Onpenenenne yaeIbHON TEMIOTHI TUIABJICHHUS JIb/1a

Paznen 2. DiekTpryecKkue 1 MATHUTHBIE SIBJIEHUS

OnexTpuzanus Ten. J[Ba poja snekTpuueckux 3apsaaoB. BzaumoneiicTBue 3apskeHHBIX Ten. 3akoH KynoHa (3aBUCHMMOCTB CHIIBI B3aUMOJCHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apSAI0B U PACCTOSHUS MEX]LY TEIAMH).

OnexTtpudeckoe nosie. Hanpssk€HHOCTD anekTpuyeckoro nois. [IpuHIun cynepno3uium 31eKTpUUecKuX Mmojieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DJIeMEHTApHBIA 3nekTpuueckuid 3apsan. Ctpoenue aroma. [IpoBOIHMKM M JUAJIEKTPUKU. 3aKOH COXPAHEHHUS
ANEKTPUYECKOTO 3apsaa.

DNEeKTPUUECKU TOK. Y CIOBHS CYIIECTBOBAHUS AIEKTPUUECKOT0 ToKa. VICTOYHUKHU MOCTOSHHOTO ToKa. JIeMCTBHSI JIEKTPUYECKOTO TOKa (TEIUIOBOE,
XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B KUAKOCTAX M rasax.

OnekTpuueckas 1enb. Cuiia Toka. DiekTpudeckoe HanpspkeHrne. CopoTHBICHHE TIPOBOIHUKA. Y IETFHOE COMTPOTHUBIICHHE BemIecTBa. 3akoH Oma Jiyist
yudacTka nenu. [locienoBaTtenpsHoe U NapauIeIbHOE COEIUHEHUE TIPOBOIHUKOB.

PaGoTa u MOIHOCTH 3JeKTpUyYecKoro Toka. 3akoH J[koyns— JleHna. DieKTpUYecKrue e U MOTPEOUTENH IJICKTPUUYCCKON SHEPTHH B OBITY.
Kopotkoe 3aMbIkaHue.

[locTossHHBIE MarHuThl. B3auMoAeiCTBHME NOCTOSHHBIX MAarHuTOB. MarHutHoe mosie. MaruuTHoe mosie 3eMiIM M €ro 3HA4eHUe JUISl JKU3HU Ha
3emsie. OmbIT Opcrega. MarHutHoe Mojie 3JEKTPUUECKOro TOoKa. lIpuMeHeHue 3JIeKTpOMarHuTOB B TEXHHUKE. J[eHiCTBME MarHUTHOrO TOJS Ha
MIPOBOJTHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSTHHOTO TOKA. Mcnoyib30BaHUE 3IIEKTPOABUTATEIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbrtel Dapazes. SBneHue snekTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna. Dnexrporeneparop. CrocoObl MOMYYEHUS AJIEKTPUUECKON SHEPruu.
DNEeKTPOCTAaHIIMH Ha BO30OHOBISIEMBIX HCTOUHUKAX YHEPTHH.

JdeMoHcTpanun
1. Onexrtpusanus Ten
2. JlBa pojia 3JEKTPUUECKUX 3apsA0B U B3aUMOCHCTBUE 3apsSKEHHBIX TeJl
3. VYcrpolcTBO U AEHCTBHE 3JEKTPOCKONa
4. DIeKTpOCTaTUYECKas MHIYKLHUS
5. 3aKOH COXpaHEHHUS NIEKTPUUYECKUX 3apsI0B
6. IIpoBOIHUKHU M JUBIICKTPUKU



7. MopenupoBaHu€ CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS

8. MCcTOYHUKM MOCTOSIHHOTO TOKa

9. JleicTBUSA 3IEKTPUUYECKOTO TOKA

10. DneKTpuYeCKHil TOK B )KUJIKOCTH

11. I'a30BbIit pa3psig

12. 3mMepeHue Cuitbl TOKa aMIepMeTPOM

13. 3MepeHne 37eKTPUYECKOr0 HAIpPSKEHUSI BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONpOTHUBIIEHUI

15. B3aumogeicTBre NOCTOSIHHBIX MATHUTOB

16. MozaenupoBanyue HEBO3MOKHOCTH pa3ZieJICHUs MTOJIF0OCOB MarHuTa
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB

18. OmwIT Dpcrena

19. MaruuTHOE 110JI€ TOKA. DJIEKTPOMArHuT

20. JleficTBE€ MarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM

21 DnexTpoaBUraTeab NOCTOSHHOIO TOKa

22. UccnenoBaHue SIBIEHUS 3J€KTPOMATHUTHON MHAYKIIUU

23. Onbrtel @apages

24. 3aBUCUMOCTb HaNlPaBJICHHUS MHIYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BO3HUKHOBEHUS
25. DneKxTporeHepaTop MOCTOSTHHOTO TOKa

JlaGopaTopHblie padoThl U ONBITHI

1. OmBITHI MO HAOIOICHUIO JICKTPU3AIIUH TSI MHAYKIEH U PH COMPUKOCHOBCHUH

2. HccnenoBaHue JeHCTBUS 3JEKTPUUECKOIO NOJIS HA IPOBOIHUKH U AUDIEKTPUKU

3. COopxka u mpoBepka padOThI AIEKTPUIECKOH TN TTOCTOSSHHOTO TOKa

4. V3mepeHue u peryJupoBaHUE CUITBI TOKA

5. VI3MmepeHwue U peryupoBaHUe HATPSHKCHHS

6. MHccrnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIIYIIIETO Yepe3 Pe3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA M HANIPSHKCHUS Ha PE3UCTOPE

7. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUYCCKOTO COTPOTUBIICHUS MPOBOJHUKA OT €r0 JJTHHBI, TUIOMAIU IOMEPEYHOTO CEYCHHS U
MaTepuaa

8. TlpoBepka mpaBuia CIOXKCHUS HATPSKSHUH MPH MOCIIEI0BATSILHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia IJsi CUIIBI TOKA TPH NMAapaJUIETLHOM COSTUHEHUH PE3UCTOPOB

10. Onpenenenue pabOThI SNEKTPHUUECKOTO TOKA, UAYIIETO YEpe3 Pe3UCTOp

11. Onpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIICIIIEMOUM Ha PE3UCTOPE

12. UccrenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 JaMIIOUKY, OT HANPSHKCHHS HA HEeW



13. Onpenenenue KIIJI narpeBaresns

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MAarHUTOB

15. U3ydyenne MarHUTHOTO MOJISl IOCTOSIHHBIX MAarHUTOB IIPU UX O0BEIMHEHUN U pa3AelieHUN

16. VccnenoBanue AeCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTyIIKHA ¢ TOKOM M MarHuTa OT CHJIBI TOKA U HAaIpaBJEHUS TOKA B KaTYIIKE
18. M3yuenue neicTBUs MarHUTHOT'O TIOJISI HA TPOBOJAHUK C TOKOM

19. KoHCcTpyupoBaHue U H3ydeHUE pabOThl JIEKTPOJBUTATEIIs

20. Usmepenue KII/] anexTpoaBuratenbHON yCTAHOBKU

21. OnbITBI IO UCCIEAOBAHHUIO SIBJICHUS JIEKTPOMAarHUTHON MHAYKLUU: UCCIIEJOBAaHUE N3MEHEHUH 3HAUCHUS U HAIPABJIEHUS MHIYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3zgen 1. Mexann4deckue siBJIeHHUSA

Mexanunueckoe 1BukeHue. MarepuanbHas Touka. Crucrema orcuéta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS. PaBHOMEpHOE MpsIMOJIMHENHOE
nBuxeHue. HepaBHomepHOe npsiMoinHeiHOe BHkeHre. CpeHsst 1 MTHOBEHHAasi CKOPOCTh Teja MPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOoyckopeHHOE npsiMoTnHeHOE nBmkeHne. CBoOoaHoe nageHue. OnwiTe [amunes.

PaBHOMepHOE ABMKEHUE TIO OKpY)HOCTH. [lepros u yactora oOparienus. JInHeiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTeNbHOE YCKOPEHHE.

Ilepssrit 3akoH HeroToHa. Bropoii 3akon Herotona. Tperuit 3akoH Herorona. [lpuHiun cynepno3nnnu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuiia TpEHUS CKOJIbKEHUSI, CUJIa TPEHUS TTOKOS, IPYTUe BUJIbI TPEHUS.

Cuita TSDKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOpeHHe cBoOoaHOoro maneHus. Jsmxenue mianet Bokpyr Comnina (MC). TlepBas kocMuueckast
CKOpocTb. HeBecOMOCTh U eperpysKH.

PaBHOBecHe MaTtepuanbHON TOUKU. AOCOMIOTHO TBEP0E Teno. PaBHOBecHe TBEPAOTO Tena ¢ 3aKpEIUIEHHON OChIO BpamieHuss. MoMeHT cubl. LleHTp
TSXKECTH.

Nmmynse Tena. Usmenenue ummynbea. UMmysbe cutbl. 3aK0H coxpaHeHust uMItyiibca. PeaktuBHoe nemwkenue (MC).

Mexannueckas pabota u MOITHOCTh. PaboTa cui TskecTu, ynpyroctu, Tpenus CBs3b sHEepruu u padothl [loTeHInanbpHas YHEPrus Tena, MOIHITOrO
HaJl TMOBEpPXHOCThIO 3emuid. l[loTeHumanbHas SHeprus cxatoll npyxuHbel. Kunernueckas sHeprus. Teopema O KHHETMYECKOM SHEPIHM. 3aKOH
COXPAaHEHUS MEXaHUUYECKON SHEPTUN.

JdemoHCcTpanuu

1. HaOmroneHne MexaHM4ECKOro ABM)KEHHUS Tela OTHOCUTENBHO Pa3HbIX TE OTCUETa
CpaBHeHME NyTel U TPACKTOPUM IBUKEHHS OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA
N3mepenne ckopocTr U yCKOPEHUS MPSIMOJIUHEHHOTO ABUKCHUS
HccnenoBanue npu3HAKOB PaBHOYCKOPEHHOI'O JBUKEHUS
HabntoieHne ABM>XEHUS Tena M0 OKPY>KHOCTU
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6. HabOmroneHne MexaHMYECKUX SIBJICHUH, NPOMCXOIAIIMX B cucTeMe oTcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHHH
OTHOCHUTEIIbHO KaOuHeTa (PU3NKU

7. 3aBUCUMOCTb YCKOPEHHUs TeJla OT MACChl Tela M JeHCTBYONIEH Ha HETO CUIIbI

8. HabGmonenue paBeHCTBaA CUJI PU B3aUMOJICHCTBUU Tell

9. M3meHeHue Beca Tela IPU YCKOPEHHOM JIBUKEHUHU

10.Ilepenaua umiymbca npu B3aUMOJEHCTBUU TEI

11.IIpeobpazoBaHus SHEPrUU IPU B3aUMOIECHCTBUY Tel

12.CoxpaHeHue UMIyJibca IPU HEYIIPYTrOM B3aUMOAECHCTBUU

13.CoxpaHeHue UMITyJIbca IPHU a0COIIOTHO YIIPYTrOM B3aUMOICHCTBUU

14 . HaGnroieHne peakTUBHOTO JIBHXKECHHS

15.CoxpaneHre MEXaHMUECKOM SHEPrUu MpU CBOOOIHOM MaZICHUN

16. CoxpaHeHrne MEXaHHUYECKOW YHEPTUH MPH JTBMKEHUH TEJa MO ICHCTBUEM MIPYKUHBI

JlaGopaTopHbie padoThl U ONBITHI

1. KoHcTpyrpoBaHue TpakTa AJisl pa3roHa U JajdbHEeHIIero paBHOMEPHOro JBUKEHHUSI IIapUKa WM TEJIEKKU

2. OrmpeneneHue cpeiHel CKOPOCTH CKOJIBKEHUS OpyCKa WM ABMXKEHHS IIapUKa M0 HAKJIOHHOM MJI0CKOCTH

3. Omnpenenenre yCKOpeHHs Tejla MPU paBHOYCKOPEHHOM JBM)KEHHH 10 HAKIIOHHOM MIIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBUKEHUH 0€3 HavalbHOM CKOPOCTH

5. TlpoBepka THMNOTE3bI: €CIAM MPU PABHOYCKOPEHHOM JIBMKEHUU O€3 HadaJbHOW CKOPOCTH IYTH OTHOCATCA KakK psiJi HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHU OJTUHAKOBBI

6. VccnenoBaHue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUIIbl HOPMAJIbHOT'O JIaBJICHUS

7. Ompenenenne K03 HUIMEHTA TPEHHUS CKOJIBKECHHUS

8. Omnpenenenue KECTKOCTH MPYKUHBI

9. Ompenenenue pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JBIKEHUH TEJa IO TOPU30HTAIBLHON MOBEPXHOCTH

10.0mpenenenne paboOThl CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ UCHOIb30BAHUEM HEMOJBMUKHOTO U IOJBUXKHOTO OJIOKOB

11.13yueHue 3akoHa COXpaHEHUS YHEPTUU

Pazgen 2. Mexanuyeckue Ko1e0aHus U BOJTHEI

KonebarensHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIOaHWI: MEpUOJl, YacToTa, aMIUIMTyJa. MaTeMaTH4ecKUid U MPYKUHHBIH MasTHUKH.
[IpeBpamienne Hepruu Mpu KoieOaTeIbHOM JABIKCHHM. 3aTyXarouue kosneOaHus. BeiHyxneHHble koneOanus. Pe3onanc. MexaHHMYeCKHe BOJHBIL.
CpolicTBa MexaHMYeCKHX BOJH. IIpo nonpHBIE M TonepedHble BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHus. MexaHndeckue BOJHBI B
TBEpAOM Teuie, ceiicmuueckue BosHbl (MC).

3ByK. I'poMKOCTb 3ByKa U BbicoTa ToHA. OTpaskeHue 3Byka. IH(ppa3ByKk U yIbTpa3ByK.

JleMoOHCTpanuu

1. HaGmonenue koneGaHuii Tes MO JEHCTBUEM CUIIBI TSDKECTH U CUIIBI YIPYTOCTH



2. HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPY)KUHE

3. HaGmroieHue BBIHYKJICHHBIX KOJICOaHUH 1 pe30HaHCca

4. PacipocTpaHeHue NpoJOIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIH)

5. HaGumroieHue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUUYECKHI pe30HAHC

JlabopaTopHblie padoThl U ONBITHI

. OnpezneneHue 4acToThl U Meproja KojaeOaHHi MaTEMaTHYECKOr0 MasiTHUKA

. OnpeneneHue yacToThl U IEpHUOAA KoJaeOaHUH NPYKUHHOTO MasiTHUKA

. UccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MOABEIIEHHOIO K HUTU TPpy3a OT AJUHbI HUTH
. UccnenoBanue 3aBUCMMOCTH NEPHO/IA KOJIEOaHU PYKUHHOTO MasiTHUKA OT Macchl Irpysa

. IIpoBepka HE3aBUCUMOCTH Neproia KojaebaHnuil rpysa, MoJIBEIEHHOTO K HUTH, OT Macchl rpys3a
. OnBITBI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD NIEpHOa KOJEOAHUN MPYKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH NPy KUHbI
. I3mepenue yckopeHus cBOOOIHOTO MajeHUs
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Pasznen 3. 3J'leKTp0Mal"HI/ITHO€ moJi€ U 3JICKTPOMATrHUTHBIC BOJTHBI

DJIEKTPOMAarHuTHOE MoOJie. DJIEKTPOMAarHuTHbIE BOJIHBL. CBOWCTBA 3JEKTPOMATHUTHBIX BOJIH IlIkanma 3meKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
3JE€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoaa cera. CKopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.

JdemoHcTpanuu

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH

2. BoIHOBEIE CBOMCTBA CBETA

JlaGopaTopHbie padoThl U ONBITHI

1. 3y4eHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIIBHOTO TenedoHa

Pazgea 4. CBeToBble fIBJIEHUSA

JlyaeBas mogens ceta. Mcrounuku cpeta. [Ipsamonuneiinoe pacnpoctpaneHue ceta. 3atMenusi Connua u Jlynel. OTpaxenue cBeta. [lnockoe
3epKajio. 3aKOH OTPaXKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeTa. [lonHoe BHyTpeHHee OTpaskeHue cBeTa. Vcrmoiab30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon nyueit B muH3e. OnTHueckas cuctema (oToanmnapara, Mmukpockona u teneckona (MC). ['na3 kak ontuyeckas cucrema. bnuzopykocTs u
JaIbHO30PKOCTb.

Pasnosxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CrokeHHe CeKTpalibHbIX I[BeTOB. Jlucnepcus cBera.

JleMoOHCTpanuu

1. IpsmonuHeHOe pacpoCTpaHEHHE CBETA.



OTtpaxeHue cBera.

[Nony4yenue n300pakeHU B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xon nydeit B cobuparoieii 1uH3e.

Xox Jiydel B pacCcenBaroleH JIMH3E.

[Tonmyuenue n300pakxeHU ¢ TOMOIIBIO JTUH3.

[Tpunuun aeiicTBus Gporoanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10.Mozenb riaaza.

11.Pa3noxxenue 6enoro cBera B CIEKTP.

12.ITonyyenue Genoro cBeta Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

JlabopaTopHblie padoThl U ONBITHI

. UccnenoBanue 3aBUCUMOCTH YIJia OTPAKEHUsI CBETOBOTO JIyda OT yIJia MMaICHHUS.

. I3ydyeHne xapakTepucTHK N300pakeHHs MpeIMeTa B INIOCKOM 3epKale.

. UccnenoBanue 3aBUCUMOCTH YTIJia MPEIOMIICHUS CBETOBOTO JIyda OT yrija NaJeHusl Ha TPAHULE «BO3AYX—CTEKIIO».
. [Tomyuenune n300pakeHM ¢ TOMOIIBIO COOMPAOIICH JIMH3BI

. Onpenenennie HOKYCHOTO PACCTOSHUS M ONITUYECKOM CUJIBI CO OMparoIieil JIMH3BL

. ONBITHI 110 Pa3yIoKEHUIO OEJI0r0 CBETA B CIEKTP.

. OTBITHI 110 BOCTIPUATHIO I[BETA MPEIMETOB MIPH UX HAOIIOJCHUH Yepe3 [IBETOBBIE (PUIBTPHI.
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Pasznen 5. KBanToBble ABJIeHUA

Onwitel Pesepdopna m mimanerapHas moxmenb atoma. Mogenb aroma bopa. Mcmyckanwe um moriomieHue cBeta atoMoM. KBauTtel. JInHenuaTsie
CIIEKTpBI.

PannoaktuBHOCTh. Anb(ha, 6eTa u rammansnydenus. CTpoeHue aToMHOTO siapa. HykimoHHas Moaenb aToMHOTO siapa. M30Torbl.

PanuoaxtuBHbIe npeBpanienus. [lepuosa nonypacnana aTOMHBIX SAEp.

SnepHble peakiu. 3aKOHBI COXPAaHEHMS 3apsAI0BOTO U MacCOBOI'O YHCEII. DHEPrusl CBSI3U aTOMHBIX saep. CBsA3b Macchl U sHepruu. Peakunu cuHTe3a
u aenenus saep. Ucrounuku sneprun Comnuna u 38é31 (MC).

Snepnas sHepreTuka. JIeHcTBUS paguoaKTUBHBIX H3JIYYeHUH Ha skuBbie opranu3Mbl (MC).

JleMOHCTpanuu

1. CnexTpsl U3Iy4eHUs ¥ TOTJIOLIECHHUS.

2. CexTphbl pa3Iu4HbIX Ia30B.

3. Cnektp BoaOpoOa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka MOHU3UPYIOMIUX U3ITYYCHHH.



6. Peructpanus u3inydeHus OpupoAHbIX MUHEPAJIOB U IIPOAYK TOB.

JlabopaTopHblie padoThl U ONBITHI

1. HaGmroieHue CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3ITYUYEHHUS.

2. UccnenoBanue TPEKOB: H3MEPEHHE YHEPTUU YACTHIIBI IT0 TOP MO3HOMY IyTH (110 (poTorpadusim).
3. I3amMepeHue paiuoakTUBHOTO (hOHA.

IToBTOpPHTEIBLHO-00001IIAIO NI MOAYJIb

[ToBTOpHUTENHEHO-0000IIAOIINK MOIY/Ih MPEAHA3HAYCH JJISI CHCTEMAaTH3allMd M 000OIIEHUs TPEAMETHOTO COACPKAHHS W OIbITAa JCSITCILHOCTH,
MPUOOPETEHHOrO NpPU HM3YYCHHHM BCETro Kypca (pu3uKM, a Takxke Juisi MoAroToBKM K OCHOBHOMY TOCYJapCTBEHHOMY S5K3aMeHy Mo (u3uke s
oOyuaroluxcs, BbIOpaBIIMX ATOT YUEOHBII pEAMET.

[lpy M3y4YeHUU AAHHOTO MOJYJS PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI JESATEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIeUYMBAeTCs JOCTHIKEHUE
MPEJIMETHBIX W METalpeIMETHBIX IUIAHUPYEMBIX pe3ylbTaTOB OOydeHHUs, (POPMHUpYETCS €CTECTBEHHO-HAy4Has IPaMOTHOCTb: OCBOCHHE HayYHBIX
METOJIOB HCCJIEIOBAHUS SIBICHUN MPUPOJBI M TEXHUKH, OBIAJCHHE YMEHUSMU OOBSCHATH (DU3MUECKHE SBJICHHS, MPUMEHSS TMOJydYeHHbIE 3HAHWS,
peliaTh 3a/1a4u, B TOM YUCJI€ KAUECTBEHHbIE M KCIIEPUMEHTAIbHBIE.

[IpyHIMNIHATBHO AESATENBLHOCTHBIA XapakTep JAHHOTO pa3jela pealn3yercs 3a CU€T TOro, UYTO y4alllMecs BBIMOJHSIOT 3aJaHus, B KOTOPBIX UM
npesiaraercs:

Ha OCHOBE MOJYYEHHbIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBJICHUS B OKPYKaIOILEN PUPOJIE€ U TIOBCETHEBHOM KU3HU;
UCTIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEI0BAHUS (PU3NUECKUX SBJICHUM, B TOM YHUCIIE AJIs IPOBEPKU TUIIOTE3 U MOJIYYEHHS TEOPETUYECKHX BHIBOJIOB,;
OOBSACHATH HAYYHBIE OCHOBBI HaN0O0JI€€ BaXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH, HAaIpUMEp, MPAKTUYECKOT0 UCIOIb30BAHMSI Pa3IUYHbBIX
HMCTOYHHMKOB HEPIUU HA OCHOBE 3aKOHA IIPEBPALICHUSA U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIUU.

Kaxxgas w3 TeM maHHOTO pasfena BKJIIOYAET SKCIEpUMEHTAIbHOE HCCIeoBaHHE 0000IIaroIero xapakrepa. Pasznmen 3aBepiiaeTcsi MpoBeIeHUEM
JTUArHOCTHYECKOHN M OIEHOYHOU PaboThI 32 KypC OCHOBHOM IIIKOJIBI.

IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

I/I3yquI/Ie y‘Ie6HOFO nmpeamMcEeTa «®Pu3uka» Ha YPOBHC OCHOBHOI'O O6H.[CFO 06p330BaHI/I$I JOJIDKHO o0ecreynuBaTh JOCTHIKCHHUC CJIICAYIOIIUX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IIPCAMCTHBIX O6pa30BaTeHBHBIX PE3YIBbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

Hampuom UyecKoe eocnumanue.



MPOSIBIICHUE UHTEPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (PU3HUECKON HAYKU;
[IEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX (DU3UKOB.

I'pasicoanckoe u 0yxo6HO-HPAECMEEHHOE 60CRUMAHUE:

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKICHHUU OOIECTBEHHO-3HAYMMBIX U 3THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHECHHEM
JTOCTHKCHHUHN (U3HKH;

OCO3HAHHE BaKHOCTU MOPAJIbHO-3TUYECKUX NTPUHLIUIIOB B ACSITEIBHOCTH YUYEHOTO.

Icmemuueckoe eocnumanue:

BOCIIPHSITHE 3CTETHUECKUX KauecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO MOCTPOEHUSI, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH.

Llennocmu nayunozo nosnanus:

OCO3HAHME LIEHHOCTH (PU3MUYECKOM HayKH KaK MOIIIHOTO MHCTPYMEHTA [MO3HAHUSI MUPaA, OCHOBBI Pa3BUTHUS TEXHOJIOT I, BayKHEHIIelH cocTaBsomen
KYJIBTYPBI;

pa3BUTHE HAYYHOH JII0003HATEIBLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON e TEIIbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHAIbHO20 DN1AONOTYHUA:

OCO3HAHHE LIEHHOCTH 0€30MacHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTMUYECKOM MHUPE, BaKHOCTHU MpPaBUiI 0€3011aCHOTO NOBEICHUS Ha
TPaHCIOPTE, Ha JOPOrax, ¢ AIEKTPUYECKUM U TEIUIOBBIM 000OPYJOBAaHUEM B JOMAIIHUX YCIOBHSX;

c(hOpMHUPOBAHHOCTD HaBBIKA pe(IEKCHH, IPU3HAHIE CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ IpaBa y APYroro 4ejJoBeKa.

Tpyooeoe socnumanue:

AKTHBHOE Y4acTHE B PELLIEHUH NPAKTUYECKUX 3a/1a4 (B paMKaX CEMbH, IIKOJIbL, FTOPOJIa, Kpasi) TEXHOJIOIMYECKON U COLMAJIbHOM HallpaBIeHHOCTH,
TPEOYIOMNX B TOM YUCIIE U (PU3UIECCKUX 3HAHUIA,

UHTEpEC K MPAKTUYECKOMY M3YYEHHIO MPOQeccuid, CBA3aHHBIX C (PU3UKOM.

IKonozuueckoe socnumanue:



e OpHUEHTALUs HA IPUMEHEHHE (PU3NYECKUX 3HAHUH JUIsl pellieHHs 3a/1a4 B 00JIaCTH OKPY’KaloIIeH Cpeibl, IJIAHUPOBAHUS MIOCTYIIKOB U OLIEHKU MX
BO3MOYKHBIX ITOCJIEICTBUH TSI OKPY’KAIOIIEH Cpe/ibl;
e OCO3HaHHE TIJO0AJIBHOIO XapakTepa HKOJOIMUECKUX IpoOJeM U MyTel UX pelIeHHUs.

Aoanmayusa 00yuaruie2oca K u3MeHAIUWUMCA YC106UAM COUUATbHOU U RPUPOOHOIL CPedbl:

e MOTPeOHOCTH BO B3aMMOICHCTBUY MIPU BHITIOJTHEHUH UCCIIE0BAaHUM U MPOEKTOB (PU3MUECKON HAMpPaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM
APYTUX,

e TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEeSTEIbHOCTb;

e 1OTpPeOHOCTH B JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIE (HOPMYTUPOBATH UACH, TMOHATHUSA, TUHOTE3bI O (U3NUYECKUX OOBEKTAX M SBICHMAX;

e OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00s1acTu (pU3uKH;

e IUIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

e CTPEMJICHHE AaHAIM3MPOBATH U BBIABIIATH B3aUMOCBSI3U IPUPO/Ibl, OOIIECTBA U SKOHOMHKH, B TOM YHUCJIE C UCIOJIb30BAHNEM (PU3NUECKUX 3HAHUM;

e OIICHKA CBOMX JICHCTBUI C yUETOM BIMSHUS Ha OKPY>KAIOLIYIO CPEAY, BO3MOXKHBIX II100aJIbHBIX MTOCIEACTBUI.

METAIIPEJMETHBIE PE3YJIbTATbHI

YHuBepcaibHbIe NO3HABATEIbHbIE 1eliCTBUSA
ba3zoevie nocuueckue oeiicmeun:

e BBIIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKH O0OBEKTOB (SIBIICHUI);

e YCTaHABJIMBATh CYILECTBEHHBIH MPU3HAK KJIACCU(PHUKAIIMHA, OCHOBAHUS JJIs1 000OILEHHS U CpaBHEHMS,

e  BBIIBIIATH 3aKOHOMEPHOCTH ¥ ITPOTHBOPEUHS B pACCMATPUBAEMBIX (PaKTax, TAaHHBIX U HAOIOJICHHUSX, OTHOCSIIINXCS K (PU3NICCKUM SIBJICHUSM;

e  BBIIBIISATh IPUUMHHO-CIICJICTBEHHBIE CBSA3U NPH U3Y4E€HUH (PU3MUECKUX SBJICHUN U MPOLIECCOB; JAEaTh BEIBOBI C HCIOIb30BAHUEM JI€yKTUBHBIX U
MHYKTUBHBIX YMO3AKIIIOYEHHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBA3AX (PU3NIECKUX BEITHUNH;

e  CaMOCTOATENBHO BBIOMPATH CIIOCOO perieHus yueOHo! Gpu3nueckoil 3a1aun (CpaBHEHHE HECKOJIBKIX BapUAHTOB PEIICHUs, BHIOOP Hanboee
HOAXOJISIIETO € YIETOM CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHEB).

Ba3zoevie uccneoosamenvckue oeiicmeus:

e HCMOJIb30BaTh BOMPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT MMO3HAHUS;

e TMPOBOJUTH [0 CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OIIBIT, HECTIOKHBIN (PU3HMUECKUN HKCIIEPUMEHT, HEOOJIbIIIOE Hccae0BaHne HU3UUECKOTO
SIBIICHHSL,

e  OIIEHUBATh HA MPUMEHUMOCTH U IOCTOBEPHOCTh HH(GOPMAILIMIO, TOTYYEHHYIO B X0J1€ UCCIICTOBAHUS WU YKCIIEPUMEHTA;



CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTb O606H.[€HI/IH " BBIBOJIBI ITO pE3YyJibTaTaM HpOBGI[éHHOFO Ha6J'II-O,Z[eHI/IH, OIIbITA, UCCJICAOBAHMA,
IMPOrHO3NpPOBATH BO3MOKHOC ﬂanLHeﬁmee Pa3sBUTHC (1)I/ISI/II-IGCKI/IX IMPONHCCCOB, a4 TAKKEC BbIABUT'aATh IPCAIIOJIOKCHUSA 00 ux Pa3BUTHHU B HOBBIX
YCJIOBUAX U KOHTCKCTaXx.

Paboma c ungpopmanueii:

MPUMEHSTH Pa3IMYHbIe METO/Ibl, HHCTPYMEHTBI U 3aIIPOCHI ITPH MOUCKE U 0TOOpE MH(DOPMALIMU WM JAHHBIX C YUETOM MPEAJIOKEHHON yueOHOM
buznyeckoii 3a1auu;

aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH NH(DOPMAIIHIO pa3TIUYHBIX BUJOB U (DOPM IMpeICTaBICHUS;

CaMOCTOATENIHO BBIOMPATh ONTHMAJIbHYIO (hOpMY IpeCTaBIeHU HHPOPMAIIMK U UIUTIOCTPUPOBATH pEIlaeMble 331a4l HECJIOKHBIMU CXEMaMH,
JyarpaMmaMu, HTHOUW rpauKoi U UX KOMOMHAITUSIMH.

YHuBepcaibHble KOMMYHUKATHBHBIE 1€iiCTBUSA
Obwenue:

B X0J1¢ 00CYXIeHUs yIeOHOTr0 MaTepHasa, pe3yJIbTaToB JJa0OPaTOPHBIX PadOT M MPOEKTOB 33/1aBaTh BOIPOCHI 110 CYIIECTBY 0OCYXK/1aeMOI TEMBI H
BBICKA3bIBATh HJICH, HAIIEJIEHHBIE HAa pEIICHHE 33aJa4d U MOoJepKaHue 0JaroxenaTeabHOCTH OOICHHUS;

COIOCTABJISITh CBOU CYXJIECHHUSA C CYKACHUSIMH JIPYTUX YYACTHUKOB AMAJIOra, OOHAPYKUBATh PA3JIMYUE U CXOJICTBO MMO3ULINI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

yOJIMYHO MPEACTABIATH PE3YIbTATHI BBIITOJIHEHHOTO (PU3UYECKOTO OIbITA (IKCIIEPUMEHTA, UCCIIE0BAHUS, IPOEKTA).

Coemecmnasn deamenvHocmy (COmpyoHU4ecmeo):

MOHUMATb U MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U HHAUBUIYaJIbHON paObOTHI IPU PELICHUH KOHKPETHOH (pr3nueckoi mpoOaemsl;

INPUHUMATH 1eJI1 COBMECTHOM JeSATETbHOCTH, OPraHU30BbIBATh JEHCTBUSA MO €€ TOCTHKEHUIO: PACIIPEeNATh POJIM, 00CYKAAaTh MPOLECCH U
pe3yabTaThl COBMECTHOU pabOThL; 00001I1aTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

BBINOJIHATH CBOIO YaCTh pabOThI, JOCTUTasi KAYECTBEHHOI'O pe3yJIbTaTa [0 CBOEMY HAIIPABICHUIO U KOOPAUHUPYS CBOM JEMCTBUSA C IPYTUMU YICHAMHU
KOMaH/Ibl;

OLIEHUBATh KaY€CTBO CBOET0 BKJIAJa B OOLIMI MIPOAYKT MO KPUTEPHSIM, CAMOCTOSITENILHO COPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

YHnBepca.Hbele PEryJasiTUBHLIC aercTBUs
Camoopzau usauus.:



BBISBIIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUAX, TPEOYIOLIUX IS peIIeHus (PU3NUECKUX 3HAHUH;

OPUEHTUPOBATHCS B PA3JIMYHBIX I10AXO0/1aX MPUHATHUS PELICHUN (MHAUBUAYAJIBHOE, IPUHATHE PELIECHUS B IPYIIE, IPUHATHE PELIEHUI TPYIIION);
CaMOCTOSATEJIBHO COCTABJISITh AJITOPUTM PelIeHUs GU3NYECKOH 3a/1auM WIN IUIaHAa UCCIIE0BAaHUS ¢ YIETOM HUMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, ApryMEHTUPOBATH MIPEJIaracMble BApUAHThI PELLICHUN;

JiesiaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3@ PELICHHUE.

Camoxonmpons (peprexcusn):

J1aBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MPEeJUIarath IJIaH €€ N3MEHEHUS;

OOBSICHATH PUYMHBI JOCTHKEHHS (HETOCTHIKEHNUS) pE3yIbTaTOB I€ATEIBHOCTH, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B 1€ATEIBHOCTD (B TOM YHUCIIE B XOJI BBIIOJHEHHS (PU3MUYECKOTO MCCIIEI0OBAaHUS WIIM IIPOEKTA) HA OCHOBE HOBBIX 0OCTOSITEIIbCTB,
U3MEHUBILUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUSAM.

ImouuonanvHublit unmeniekm:

CTaBUTH c€0s HA MECTO APYTrOro 4eJI0BEeKa B X0/ CIIOpa WK JUC KYCCUU Ha HAyYHYIO TeMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro.
Ilpunamue ceds u opyzux:

NPU3HABATh CBOE MPaBO Ha OMIMOKY MPU peleHNH (U3NIECKHX 3a/1a4 WK B YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JIPYToro.

INPEAMETHBIE PE3YJIBTATBI

7 KJIACC

[IpenmeTtHbie pe3ynbTaThl HA 6230BOM YPOBHE JIOJDKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y O0yUAIOIUXCS YMEHUI:

UCTIOJIb30BaTh MOHATHA: (U3NUYECKHE U XUMUUECKUE SIBICHUS; HAOII0JeHHE, SKCTIEPUMEHT, MOJIe]1b, TUIIOTE3a; €AUHULIBI (PU3UUECKUX BEJTMUUH; aTOM,
MOJIEKyJIa, arperaTHbIE COCTOSIHUS BeIecTBa (TBEPIOE, )KUAKOE, Ta3000pa3HOE); MEXaHNYECKOE IBUKEHNE (paBHOMEPHOE, HEPaBHOMEPHOE,
NpSMOJIMHEHHOE), TPACKTOPHS, PaBHOICHCTBYIOIIAs CHII, tehopMariust (yrnpyras, IiiacTHyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pa3nuyath sBiIeHus (Mupdy3us; TETIOBOE IBIKSHHUE YaCTHII BEIECTBA; PABHOMEPHOE JIBIKCHHE; HEPaBHOMEPHOE JIBUKCHUE; HHEPIIHS;
B3aMMO/JICHCTBHE TeJl; paBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHON OChIO BpallleHHsI; Iepeayda JaBaeHUs TBEPAbIMU TEIaMHU, KUAKOCTIMH U Ta3aMu;



aTMoc(epHOoe IaBieHME; IUIaBaHUE TEJ; NMPEBpALICHUS MEXaHMYECKON SHEpPruu) Mo OMUCAHHIO MX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSABICHUE H3YyYCHHBIX (DU3MUECKHX SBICHHI B OKPYXKAIOIIEeM MUpPE, B TOM Yucie (pU3NUecKue SBJICHUS B IPUPOJIe: IPUMEPHI
JBYDKEHUS C Pa3IMYHBIMH CKOPOCTSMH B )KUBOW M HEXKHMBOHW MPUPOJIC; ACHCTBUE CHIIBI TPEHUS B TIPUPOJIE U TEXHHUKE; BIUSHUE aTMOC(HEPHOTO
JABJICHUS HA KUBOM OpraHU3M; IUIaBaHKUE PBIO; pbIUaru B TeJie YeJI0BEKa; MPU ITOM MEPEBOAUTDH MPAKTUUECKYIO 3a/1ayy B yUeOHYIO, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA/TIPHU3HAKHN (PU3MUECKUX SBICHUIA;

OTHCHIBATh U3yUEHHBIC CBOMCTBA Tel U (PU3UUECKHUE SIBICHUS, UCTIONB3Ys PU3NYECKUE BEIMYUHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMsl, IIyTh,
CKOPOCTb, CPEAHSISI CKOPOCTb, CHJIA YIIPYTOCTH, CUJIA TAXKECTH, BEC TEJIa, CHJIAa TPEHUS, 1aBlieHue (TBEPIOIO Tea, KUJIKOCTH, ra3a), BBITAIKUBAOLIAS
CUJIa, MEXaHu4YecKas paboTa, MOIIHOCTD, TIEYO CHJIbl, MOMEHT CHJIbI, KO3()(PHUIIMEHT MOJIE3HOT0 ICHCTBUS MEXaHU3MOB, KUHETUYECKas U MOTeHIIH-
aJbHAsI SHEPTusl); IPU ONMMCAHNUU PABUIBHO TPAKTOBATH (PU3MYECKUI CMBICI UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUYEHHUS U €AMHULIBI PU3NYECKUX
BEJIMYMH, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIINIE TAHHYIO0 (PU3NUECKYIO0 BETUYUHY C IPYTUMU BEIMYMHAMHE, CTPOUTH TpaduKU U3YUESHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapakTepu30BaTh CBOICTBA Tel, (pU3NUECKUe ABJICHHS U MPOLIECCHI, UCIIONIb3Ys MPpaBHiia CIOKEHHsI CUIT (BAOJIb OJTHOW MpsAMOif), 3akoH ['yka, 3aKoH
[Tackais, 3akoH ApxuMesia, TpaBUIIO0 paBHOBECHS pbIdara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS] MEXaHUYECKOW YHEPTUH; TTPU
3TOM J1aBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3alMCHIBATh €M0 MATEMAaTHUECKOE BbIPAKEHUE;

O0BSACHATH GU3NYECKUE SIBICHMSI, MPOLECCHl M CBOICTBAa Tel, B TOM YHUCIIE U B KOHTEKCTE CUTYallUi MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISBIISITH IPUUMHHO-CIICZICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHNE U3 1—2 JOrMYeCcKHX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX
ABJIEHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pewmaTh pacuéTHble 3aauu B 1—2 neiicTBUS, UCIIONB3YsI 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (PU3NUECKHME BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJlauM 3aMKiChIBaTh KPaTKOE YCIOBHE, MOACTABIATh (M3NUYECKUE BETUUUHBI B ((OPMYIIBI M IPOBOJIUTH PACUYETHI, HAXOAUThH CIIPABOYHbIE TaHHEIE,
HEOOXOIMMBIE JIJIS peIIeHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTD MOTYYSHHOH (pU3MUeCcKOl BEIUYHHBI,

pacrno3HaBaTh MPoOIEeMbl, KOTOPbIE MOYKHO PEIINUTh MPU MOMOIIH (PU3NUECKUX METOJIOB; B OMMCAHUU HCCIIEI0BAHUS BBIIEIAThH MPOBEPSIEMOe
MPEIoNIoKEeHNE (TUIIOTE3Y), pa3u4aTh U HHTEPIIPETUPOBATH MOJIYICHHBIH PE3yNIbTaT, HAXOJAUTh OMIMOKHU B XO/€ OMBITA, IeTIaTh BEIBOJIBI 110 €T0
pe3ynbpTaTam;

IPOBOJUTH OTIBITHI 110 HAOIOIEHUIO (PU3NUECKUX SBJICHUN WIIN (PU3UUECKUX CBOMCTB Tel: (POpPMYIMpOBaTh IPOBEPSIEMBIE MPEIOI0XKEHHS, COOMpPATh
YCTaHOBKY M3 MPEJI0KEHHOT0 000PYA0BaHUS, 3aUCHIBAThH XO/1 OMbITa U (POPMYITHPOBATH BHIBOIBL;

BBITIOJTHSATH MPSIMBIE H3MEPEHHSI PACCTOSIHUS, BPEMEHH, MaccChl Tela, 00bEMa, CHIIBI M TEMIIEPATYPHI C UCIIOJIb30BAaHHEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOPOB; 3aMMUCHIBATh MOKA3aHUsI MPUOOPOB € YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OHOM (pr3MuecKoi BEIUYMHBI OT JPYrOi ¢ UCIIOIb30BaHUEM MPSIMbBIX U3MEPEHUH (3aBUCIMOCTH ITyTH
PaBHOMEPHO JBMKYIIETOCS Tella OT BPEMEHH JBUKECHHSI TeJla; CHIIbI TPEHHsI CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHUJIbI TPEHUS OT IJIOLIAAN COMPUKOCHOBEHUS TEJ; CHJIbI YIPYTOCTH OT YIAJIMHEHMSI IPYKUHBI; BHITAIKMBAIOLIEH CUIIBI OT 00bEMa
NOTPYXEHHOW YacTH TeNa U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Teja, OT TTyOHHBI, Ha KOTOPYIO IOTPYXKEHO TEJO; YCIOBHMA
TUTaBaHUS TeJl, yCIOBUM paBHOBECHS pbluara U OJIOKOB); y4aCTBOBATh B INITAHUPOBAHUN Y4€OHOTO UCCIIEAOBAHMS, COOMPATh YCTAHOBKY M BBIIIOJIHATH



U3MEPEHUs, ciaelys MPeI0)KEHHOMY IUIaHy, (GUKCUPOBATh PE3y/IbTaThl OJYyYEHHOH 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BHJIE IPEAJIOKEHHBIX
TaOIUI ¥ TpaUKOB, AETATh BEIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUS;

IPOBOJUTH KOCBEHHbIE N3MEPEHUS (PU3NYECKUX BEJIUYUH (IUIOTHOCTh BELIECTBA )KUKOCTH U TBEPOTO TENa; CUJIa TPEHUS CKOJIbKEHHUS; JaBlICHUE
BO3/1yXa; BBITAJIKMBAIOIIAS CHJIA, ICHCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTH TEJ0; KO3(PPHUIHUEHT MOIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB),
cienys IpeAsIoKeHHON MHCTPYKIMM: IPY BBIITOJIHEHUH U3MEPEHUH coOUpaTh HIKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYUCIIATH 3HAUEHHE HCKOMOM
BEJIMUUHBI;

co0Iro1aTh MpaBuUiIa TEXHUKH O€30MacHOCTH IpU paboTe ¢ 1ab0paTOPHBIM 000PYI0BaHHEM;

YKa3bIBaTh MPUHIIMIIEI JICHCTBUS IPUOOPOB M TEXHUYECKHUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIAIOIINECS COCYbI, 0apOMeTp, phyar,
HOJBYOKHBINA Y HEMOJIBM)KHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YyYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM HAa MX ONMUCaHUs (B TOM YMCIIE: OJUIMITHUKH,
YCTPOMCTBO BOJONPOBO/IA, THAPABIMYECKHIA IPECC, MAaHOMETP, BEICOTOMED, MOPILIHEBOI HACOC, apEOMETP), UCIIONB3YsI 3HAHUS O CBOMCTBAX
(bu3nyeCcKUX SIBICHUN U HEOOXOANMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

HPUBOJUTH IPUMEPHI / HAXOJUTh HHPOPMALIMIO O MIPUMEpax NPAaKTUUYECKOTO UCIOIb30BaHUs (PU3NUECKUX 3HAHUIN B MOBCEIHEBHOM JKU3HU IS
oOecrieyeHust 0€30aCHOCTH MPHU OOpaIlleHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUS 3/I0POBbS U COOJIIO/IEHUST HOPM
HKOJIOTUYECKOIO ITOBEJEHUS B OKPYKAIOIIECH Cpelie;

OCYIIECTBIISATH OTOOP UCTOYHUKOB HH(OpMAINK B ceTu IHTepHET B COOTBETCTBUY C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIINXCS
3HAaHUHM U MyTEM CPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIACIATH MH(OPMAIIHMIO, KOTOPast ABISETCS MPOTHUBOPEUMBOIN MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BHIMOJIHEHUH YU€OHBIX 3aJJaHUi HAyYHO-TIONYJISIPHYIO JIUTEPATYpy (PU3NYECKOTO COJepKAHUS, CIIPABOYHbIE MAaTepUAIIbI, PECYPCHI
cetu MIHTEpHET; BlnageTh MpuéMaMi KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMALMK U3 OJJHON 3HAKOBOH CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 UCTOYHUKOB HH(pOpMAIK (PU3NIECKOTO COACPKAHUS, B TOM
yucie MyOauyHO AenaTh KpaTKHe COOOIIEHHs O pe3yIbTaTaX MPOEKTOB WM yUYEOHBIX UCCIIET0BaHUA; IPU ATOM IPAMOTHO UCIIOIb30BATh U3yUCHHBIH
NOHATHIHBINA anmapaT Kypca (PU3MKH, CONPOBOXK/IATh BHICTYIUICHUE MTPE3CHTALIUCH;

IIPY BBIIIOJHEHUN YYEOHBIX POEKTOB U UCCIIEAOBAHUM pacnpeensaTh 005S3aHHOCTH B IPYIIIIE B COOTBETCTBUHM C MIOCTABICHHBIMU 33/1a4aMH, CIEAUTh
3a BBINOJIHEHUEM IUTaHa JICHCTBHIMA, aIeKBaTHO OIIEHWBATh COOCTBEHHBIH BKJIAJ] B ICSITEILHOCTD IPYIIIBL; BEICTPAaUBAaTh KOMMYHUKATHBHOE
B3aMMOJCHCTBHUE, YUUTBIBAsI MHCHUE OKPYKAIOIINX.

8 KJIACC
[IpenmeTtHbie pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPAXXaTh CPOPMHUPOBAHHOCTh y 00yUArOIIUXCS YMEHUI:
UCIIOJIB30BATh MIOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IBMKCHUE aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIIECTBA, KPUCTAIIINYE CKUE U

amop(HbIe Tesa, HaChIILEHHBIH U HEHACHIIIICHHBIH Map, BIaKHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHS I SHEPT U, TEIUIOBOM BUTATEIb;
AJIIEMEHTAPHBIN YIEKTPUUECKUN 3apsill, DJIEKTPUYECKOE I10JIE, IPOBOJIHUKHU U IUDIIEKTPUKH, ITOCTOSHHBIN JJIEKTPUUECKUI TOK, MATHUTHOE I10JIE;



pa3nuyath sSBJIeHUs (TEIIOBOE pacIIMpeHHe/ckaTue, Terionepeaaya, TejIoBoe paBHOBECHE, CMAaUYMBaHUE, KalIWJUISIPHbIE SIBJICHUS, HCTIApEHNUE,
KOHJACHCAlUA, IIJIABJICHUC, KPHUCTAJIJIM3alusd (OTBepI[eBaHI/Ie), KHIICHHUE, TCILIONCpEaava (TGHJIOHpOBOIIHOCTL, KOHBCKIIUA, I/I3J1y‘IeHI/Ie); SJICKTpU3alusd
TeJ, B3aUMOJICHCTBHE 3aps/I0B, IEUCTBUS JIEKTPUUIECKOT0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCIICTBIE MarHUTOB, AEMCTBHE MAarHUTHOTO TMOJIS Ha
IMPOBOJHUK C TOKOM, SJICKTPOMAarnuTHas I/IHI[yKLII/ISI) IO OIIMCAHUTIO UX XAPAKTCPHBIX CBOMCTB U HA OCHOBE OIBITOB, JECMOHCTPHUPYIOIIUX JaHHOC
buznyeckoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3MYECKUX SIBICHUH B OKPY)KAIOMIEM MHUpE, B TOM YHciie PU3HMUECKUE SBICHHS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHUE U KaUJUISIPHBIC SBIICHUS B IPUPOJIE, KPUCTAJUIBI B Ipupoe, nznydenue ComHIla, 3aMep3aHie BOJOEMOB, MOPCKUE
Opu3bl, 00pa30BaHMUE POCHI, TYMaHa, HHESI, CHETa; dJICKTPHUSCKUE SBJICHUS B aTMOC(Epe, FIEKTPUISCTBO )KUBBIX OPraHU3MOB; MATHUTHOE TTOJIC
3emuu, apeiid Moo CoB, POJIb MATHUTHOTO TOJIS JIJISI )KU3HU Ha 3eMJIe, MOJIAPHOE CUSHUE; ITPH STOM MEPEBOIUThH MPAKTUYECKYIO 3a7a4y B YUeOHYIO,
BBIJIEJISITh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (DU3HUUECKUX SIBJICHMUIA;

OTHCHIBATh U3yUEHHBIC CBOMCTBA Tel U (PU3UUECKHE SIBICHUS, UCTIONB3YsI (PU3NUECKUE BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSII YHEPTUsl, KOTUYECTBO
TEIUIOTHI, yJeIbHasl TEIUIOEMKOCTh BEIIECTBA, y/eIbHasl TEMJI0Ta IUIaBJICHNUS, YAelIbHas TEIUI0Ta NapooOpa30BaHus, y/elbHas TEIIOTa CTOPaHus
TOTIMBA, KOO PUIIUESHT MOJIE3HOTO JEHCTBHSI TEIJIOBOM MAIllMHBI, OTHOCUTENbHAS BIAYKHOCTh BO3/1YyXa, JIIEKTPUUECKUI 3apsii, CHIIa TOKA, dJIEeK-
TpUUECKOE HaNpsKEHUE, COMPOTUBIIEHNE IIPOBOJIHNKA, Y/I€JIbHOE CONPOTHUBIIEHUE BEIIECTBA, pa00Ta U MOILITHOCTD JIEKTPUUYECKOTO TOKA); IpU
OMHMCAHUU TIPABUIILHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIONIb3YEMBIX BEIMUUH, 0003HAUCHUS U €IUHUIIBI (DU3MUYECKUX BEJIMUMH, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUMUHY C IPYTMMH BETUYMHAMU, CTPOUTH IPaQUKHU U3YYEHHBIX 3aBUCUMOCTEN (U3NUECKUX
BEJINYMH;

XapaKTEPHU30BaTh CBOMCTBA TECJII, CbI/ISI/I‘—IeCKI/Ie SABJICHUSA U IPOUCCChI, UCITOJIB3YA OCHOBHBIC ITOJIOKCHUA MOJ'IGKy.]'IHpHO—KHH@TH'—IGCKOﬁ TCOpHUU
CTPOEHUS BEIIECTBA, MPUHIIUII CYNIEPIIO3UIINHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsiia, 3akoH OMa [ yJacTKa IeTH, 3aKOH
Jxoyns - Jlenna, 3aKkoH cOXpaHEHUs SHEPTUH; TIPU STOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBATH €0 MAaTEMAaTHYECKOE BBIPAKEHHUE;
OO0BACHATH (PU3NUECKHE TPOLIECCH U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBISBIIATH
MIPUYMHHO-CJIECTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHHE U3 | - 2 JJOTHYECKHX IIaroB ¢ Omopoi Ha 1 - 2 u3y4eHHBIX CBOMCTBA (PU3NUECKUX SBJICHHM,
(U3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHbIC 3aJauu B 2 - 3 1efCTBUS, UCIIONB3YsI 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE
¢buznyeckre BEIMUMHBL: HA OCHOBE aHallW3a yCIOBHS 3aJa4i 3allUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JIJIs pELICHUs 3a/1a4H,
BBIOMPATH 3aKOHBI U (POPMYITBI, HEOOXOIMMBIE [T €€ pelIeHus], TPOBOIUTH PAcCUEThl M CPABHUBATH MOJIyYEHHOE 3HAUeHUE (PU3MUECKON BEIUMIHHEI C
W3BECTHBIMU JIaHHBIMH;

pacino3HaBaTb HpO6JI€MBI, KOTOPBIC MOKHO PCIIUTH IIPHU MOMOIIA (I)I/ISI/I‘-IGCKI/IX MCTOHOB; UCIIOJIB3YS OMMCAHUC UCCICAOBAHNs, BbIACIIATD
IpOBEpsiEeMOE MPEANOI0KEHHUE, OLICHUBATH PABUILHOCTD MOPSIKA TPOBECHUS UCCIIECOBAHMS, AEJIATh BBIBOIBL;

MMPOBOAUTDH OIBITHI I1O Ha6JHOI[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WU (bmnqecxnx CBOMCTB TE (KaHI/IJIJBIpHBIe SABJICHHSA, 3aBUCUMOCTDL OAaBJICHUS BO3aYyXa
oT ero 00b&Ma, TeMIiepaTypbl; CKOPOCTH MPOLIecca OCThIBAaHUS/HArPEBAHUS IPU U3IYYSHHUH OT LIBETA U3Ty4aroIIel/OTI0IAoIeil TOBEPXHOCTH;
CKOPOCTh UCITAPCHUA BOABLI OT TEMIICPATYPHI ) KUAKOCTHU U IJIOMIaAn ee MMOBCPXHOCTH,; DJICKTpU3ALUA TCIT U BSaHMOHCﬁCTBHe SJICKTPUYCCKUX 3apsA10B,
B3aMMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BU3yallu3allis MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB; IEWCTBUSI MATHUTHOTO TOJISI HA TPOBOIHHUK C
TOKOM, CBOMCTBA 3JIGKTPOMArHuTa, CBOMCTBA JIEKTPOIBUTATENSI TIOCTOSIHHOTO TOKA): (hOpMYITHPOBATH POBEPSEMbIE IPEIION0KEHHUS, COOUPATh
YCTaHOBKY U3 MPEJI0KEHHOTO0 000PYAOBaHUS; OMUCHIBATH XOJ OMBITa U (OPMYTUPOBATH BHIBOJIBI;



BBITNOJIHATH NMPSIMbIE U3MEPEHUSI TEMIIEPATyphl, OTHOCUTENILHOM BIAXKHOCTH BO3/yXa, CUJIbI TOKA, HAMIPSKEHUS C MCIIOJIb30BAHUEM aHAIOTOBBIX
npruOOPOB U TATYMKOB (PH3UUECKUX BEIMYMH; CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YIETOM 3aJ]aHHOM a0COIIOTHOM MOTPENTHOCTH;

MIPOBOJIMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (pU3NUECKON BEIHMUMHBI OT IPYroi C UCHOIb30BAHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTh
COINPOTUBJIEHUS IPOBOJHUKA OT €T0 JIIMHBI, IJIOLAAH TONEPEYHOr0 CEYEHMSI U yEIbHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHMKA; CHIIBI TOKA,
UAYIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS HA TIPOBOIHUKE; UCCIIEI0BAHUE MOCIEIOBATENILHOTO U MapalIeIbHOT0 COETUHEHUH TPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAHUE, COOMPATh YCTAHOBKY W BBIIIOJHATH U3MEPEHHUS, CIIEAYS MPEITIOKESHHOMY IJIaHy, ((UKCHPOBAThH PE3yabTAaThI MOTy4YECHHON
3aBHCHMOCTH B BHJI€ TaOJIUIl U TPaUKOB, E1aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIEI0BaHUS;

IIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PM3NICCKUX BEITHMUNH (yIeIbHAs TETIOEMKOCTh BEIIECTBA, CONPOTHUBIICHNE TIPOBOAHHUKA, pab0Ta M MOIIHOCTh
AIEKTPUYECKOTO TOKA): MIIAHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEIJI0KEHHON HHCTPYKIIUU, U BBIYUCIIATD
3HauYEHUE BEJIMYUHBI;

co0IIr01aTh MpaBUiIa TEXHUKH O€30MacCHOCTH IpU paboTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;

XapaKTepu30BaTh MPUHIUIIBI AEHCTBUS U3yYEHHBIX MPHOOPOB M TEXHUUECKHX YCTPOMCTB € OMOPOM Ha MX ONMUCAHUs (B TOM YMCIIE: CUCTEMA
OTOIUICHHSI JOMOB, TUTPOMETP, [TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK IEKTPUUECKOM IHEPIHH, JIEKTPOOCBETUTEIbHbIE TPUOOPHI,
HarpeBaTeIbHbIE JIEKTPOIIPHUOOPHI (IPUMEPBHI), AIEKTPUUECKUE MPEAOXPAHUTENN; JIEKTPOMArHUT, 3JIEKTPOABUTaTEIb IOCTOSIHHOTO TOKA),
UCTIONB3Ys 3HAHMS O CBOMCTBAX (PM3MUECKUX SBICHUN U HEOOXOAMMbIe (pU3nUecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh POCThIE TEXHUUECKHE YCTPOMCTBA U U3MEPHUTENbHbIE TPUOOPHI IO CXeMaM U CXeMAaTUYHBIM PUCYHKaM (3KUJKOCTHBIA TEPMOMETD,
TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO CTOPAHUS, JIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI AJIEKTPUUECKUX LIETIEH C
MOCJIeI0BATEIbHBIM U MapajuIeIbHbIM COEIUHEHNEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS JIEMEHTOB JEKTPUUYECKUX LIETIeH;
IPUBOJIUTH IPUMEPBI/HAXOAUTh HHYOPMAIUIO O TIPUMEpaxX MPAKTUIECKOTO UCTIOIb30BaHMs (PU3MUECKUX 3HAHUH B MOBCETHEBHOM KU3HU JUIS
obecnieueHust 6€30MaCHOCTH TIPH OOPAIICHUH C TPUOOPAMH M TEXHUYECKUMH YCTPONCTBAMH, COXPAHCHHS 3J0POBBS U COOIIOICHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKPYIKAIOLLEHN CPELE;

OCYIIECTBIISATh MOUCK HH(OpManuu (U3HUECKOro cojaepx aHus B ceTu MIHTepHEeT, Ha OCHOBE UMEIOLINXCS 3HAHUN U MMYTEM CpaBHEHUS
JIOTIOJTHUTEIILHBIX UCTOYHUKOB BBIACISATH HH(OPMALIHIO, KOTOPAs SBISETCS MPOTUBOPEUMBOM HIIM MOXKET OBITh HEIOCTOBEPHOI;

MCIIOJIb30BAaTh MPH BBIMOJTHEHUN YUE€OHBIX 3aJJaHUI HAy4YHO-TIOMYJISPHYIO JUTEPATypy (PHU3HUUECKOTr0 COAECPKAHMSL, CIPABOYHBIE MaTepUabl, peCypChl
cetn MIHTEpHET; BIageTh MpuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMAIUY U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeHHSI, 000011ast HHPOPMAIUIO U3 HECKOIBKUX HCTOUHUKOB (PU3UUYECKOTO
COJZIEpXKaHMA, B TOM YHUCIIE ITyOJIMYHO MPECTABIATH PE3yAbTAaThl MPOSKTHON MM HCCIIE0BATENBCKON JEesITeIbHOCTH; IPU ATOM IPAMOTHO
MCIIONIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca GU3HUKH, COMPOBOXKAATH BHICTYIJICHHE MTPE3EHTAIIUEH;

NIPY BBIITOJTHEHUN y4eOHBIX MPOEKTOB U UCCIICAOBAHUH (PU3NYECKHX MPOLIECCOB PACIIPEAECIATh 0053aHHOCTH B TPYIIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33Jla4aMH, CJIEIUTh 3a BHIMOJHEHUEM IUIaHa JEHCTBUM U KOPPEKTUPOBATH €r0, aIeKBATHO OIICHUBATH COOCTBEHHBIN BKIIA]] B
JeSITETLHOCTD TPYIIIBL, BRICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, TPOSBIISSi TOTOBHOCTH pa3pemarbh KOH(IUKTHL

9 KJIACC



[IpenMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHUN:

UCIIOJIb30BaTh MOHATHA: CUCTEMA OTCUETa, MaTepUalIbHAs TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUUECKOTO IBUXKEHUS, iehopMmarius (ynpyras,
IUTACTHYECKas ), TPEHUE, IEHTPOCTPEMUTENFHOE YCKOPEHUE, HEBECOMOCTD M MEPErpy3KH; LEHTP TSKECTH; a0COIOTHO TBEPAOE TENO, LIEHTP TSHKECTH
TBEPJIOTO TeJIa, pABHOBECUE; MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HH(PaA3BYK M YIbTPa3BYK; 3JIEKTPOMArHUTHbBIE BOJIHBI, IKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI HCITYCKAHUS U MOTJIONICHHUS; anbda, 6eTa U raMMa-u3J1ydeHus!, U30TOIBI,
AJlepHast DJHEPIreTHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBKEHNE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHNE, CBOOOHOE
naJieHue Tej, PABHOMEPHOE JIBUKEHHUE 110 OKPYKHOCTH, B3aMMOJICHCTBHE TeJl, PEaKTUBHOE JIBUKEHUE, KOJeOaTeIbHOE ABMKEHHE (3aTyXarolue u
BBIHY/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJTHOBOE ABM)KEHUE, OTPA’KEHUE 3BYKa, IPSIMOJIMHENHOE paclpoOCTpaHEHNUE, OTPaKEHUE U NPETOMIIEHHE
CBETa, IOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE OEJIOro CBETa B CIIEKTP U CIOXKEHHUE CIEKTPAJIbHBIX LIBETOB, AUCIIEPCUs CBETA,
€CTECTBEHHAsl paJ0aKTHBHOCTb, BOSHUKHOBEHHE JIMHEHUATOr0 CIIEKTPa U3TY4YEHHS) IO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AAHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3UYECKHUX SIBICHHH B OKpY)KaIOIIeM MHpe (B TOM 4ncie (pu3ndecKue BJICHHUS B IPUPOJIE: TPUIHBHI U
OTJIUBBI, ABMKCHHE T1aHeT CONHEYHOM CUCTEMBI, PEAKTUBHOE JBHKCHHE KUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHHE,
ceficMrYecKie BOJIHBI, IlyHAMH, 3XO0, I[BETa Tell, ONTHYECKUE SBJICHUS B IPUPOJIC, OMOIIOTUIECKOE ICHCTBHE BUANMOTO, YABTPA(PUOIETOBOTO U PEHT-
T€HOBCKOT'0 U3JTy4eHUH; €CTeCTBEHHbIM palnOaKTUBHBINA (POH, KOCMUYECKHE JIy4H, paAHOaKTUBHOE M3JIy4YeHHE IPUPOAHBIX MUHEPAJIOB; ACHCTBUE
PaAMOAaKTUBHBIX U3JTyYEHUI Ha OpraHU3M YeJIOBEKa), IPU 3TOM IEPEBOAUTH IPAKTUUECKYIO 3a/1auy B yUeOHYIO, BBIACIATH CYLLIECTBEHHbIE
CBOWCTBA/MpU3HAKU (PU3UUECKUX SIBICHHIA;

ONMCHIBATh U3yUEHHbBIE CBOICTBA Te U (PU3UUECKHE SIBJICHUS, UCTIOIb3Ysl PU3NUECKUE BEJIMYMHBI (CPEAHSSI 1 MTHOBEHHAsI CKOPOCTh Tella IpU
HEPABHOMEPHOM JBW)XEHHUHU, YCKOPEHHE, IEPEMEILIEHUE, ITYTh, YIII0BAsi CKOPOCTh, CHJIa TPEHHUS, CHUJIA YIIPYTOCTH, CHJIA TAKECTH, YCKOPEHHUE
CBOOOHOIO MaJeHUs, BEC TeJa, UMIYJIbC TeJa, UMITYJIbC CHJIbl, MEXaHWYeCKasi paboTa U MOLIHOCTh, IOTEHIMAJIbHAS SHEPTUs TeJla, MOAHATOrO Haj
MIOBEPXHOCTBIO 36MJIU, TIOTEHIMAJIbHASL SHEPTHUS CHKATOM NMPYKUHBI, KHHETUUECKAs SHEPIHsl, [T0JIHAs MEXaHUUECKasl YHEPT U, IEPUOJ] U YaCTOTa
Kosie0aHuM, IJIMHa BOJIHBI, TPOMKOCTb 3BYKa U BbICOTa TOHA, CKOPOCTb CBETA, I0KA3aTelb IPEJIOMIICHUS CPEe/Ibl); IPU OMMCAHUU PABUIBHO
TPAKTOBaTh (PU3UYECKHI CMBICI UCIOIB3YEMBIX BEJIMYMH, 0003HAYCHUS U €AUHMILIBI (PU3UYECKUX BEJIMYMH, HAXOUTH (DOPMYJIbI, CBS3bIBAIOIINE
JAaHHYIO (PU3MUYECKYIO BEJMUUHY C IPYTMMH BEJIMYMHAMU, CTPOUTH I'pa)MKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;

XapaKkTepU30BaTh CBOICTBA Tel, (PU3HUECKUE ABICHHS U IMPOLIECCHI, UCTIONb3YS 3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMUPHOT'O TATOTEHUS, TPUHIUI
CYNEPIO3ULMH CUJI, IPUHLIMII OTHOCUTEIBHOCTH [ anuies, 3akonsl Hpr0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA, 3AKOHBI OTPAXKCHUS U IIPEIIOMIICHHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsII0BOI'0 U MAaCCOBOI'0 YMCEl IIPH SIICPHBIX PEAKLUAX; IPU ATOM JIaBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA H 3aIUCHI-
BaTh €T0 MaTEMATUYECKOE BBIPAIKEHUE;

OO0BACHATH (PU3NUECKHE TPOIIECCHI M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYalluil MPaKTHKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBISBIIAT
IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTh OOBACHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ ONOPOH Ha 2—3 M3y4EHHBIX CBOWCTBA (PU3UYECKUX SABICHUMH,
($U3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEIH;



pewaTh pacuéTHbIe 3aa4u (ONMPAIOIIMECs Ha CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOJIb3YsI 3aKOHBI U (JOPMYIIbI, CBA3BIBAIOIINE (PU3NYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4M 3alUChIBATH KPATKOE YCIIOBHE, BBIABIISATH HEJOCTAIOMINE MIIM H30BITOUYHBIE JaHHBIE, BBIOMPAThH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAUMBIE JIJIsl PEILIEHUS], IPOBOIUTH PACUETHI M OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOr0 3HaUeHUs (PrU3HUeCKOn
BEJIMYMHEI;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh NP MOMOIIN (PU3NYECKUX METOJI0B; UCIIOJIb3Yys ONMCAHUE UCCIIEIOBAHUS, BBIACIAT
IPOBEPSEMOE MPETIOI0KEHUE, OIICHUBATH MTPABUIBHOCTH MOPSAKA MPOBECHHS NCCIICAOBAHUS, eNIaTh BEIBOBI, HHTEPIIPETHPOBAThH PE3YJIbTaThI
HaOJII0A€HUH U OIIBITOB,;

MPOBOJUTH OTIBITHI 110 HAOIOIEHUIO (PU3UUECKUX SBICHUN WM (U3UUECKUX CBOMCTB Tel (M3ydeHHe BTOPOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUs
SHEPIr'uH; 3aBUCUMOCTh N1EpHO/1a KOJIeOaHUH NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY)KUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJIbIX KOJIeOaHWH; MPSIMOJIMHEHHOE pacIpOCTPaHEHHE CBETa, pa3JIoKeHHEe OeJoro CBeTa B CHEKTP; M3YYEeHHE CBOMCTB M300pa’keHHs B
IUIOCKOM 3€pKaJle U CBOMCTB M300paKeHUs peMeTa B coOMparolLeil TMH3e; HaOIi0IeHUe CIUIOMIHBIX U TMHEHYaThIX CIIEKTPOB M3JIyUeHHs): ca-
MOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO HaObOpa 000pyA0BaHNUs; OUCHIBATH X0 ONBITA U €r0 Pe3yNbTaThl, ((OPMYIMPOBATH BBIBOIBL;
HPOBOJIUTH IIPU HEOOXOAUMOCTHU CEPHIO NMPSIMBIX U3MEPEHUH, ONPEIeIIsisl Cpe/iHee 3HAUYCHUE U3MEPAEeMO BeIMUUHbI ((POKYCHOE paccTOSHUE
cobOuparomIei JIMH3bI); 000CHOBBIBATH BEIOOP CIIOCO0A M3MEPEHHS/M3MEPUTEIHLHOTO MPUO0Pa;

NPOBOJUTH UCCIIEZIOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEJIMYUH C UCTOJIB30BAHUEM MPSIMbIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH IMPH
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 Ha4aJIbHOW CKOPOCTH; TIEpro/Ia KoJIeOaHN MAaTEMaTHUECKOTO MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTJia
OTpa’KeHHsI CBETa OT yIJla NMaJACHUs U yIJla MPeJOMIICHHS OT yIila MajeHusl): INIaHUPOBATh UCCIIE0BaHUE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY,
(UKCUPOBATH PE3yINBTATHl TIOJTYYCHHOW 3aBUCUMOCTH (PH3MUECKUX BETMYMH B BUJIE TAOJIUI] U TPAdUKOB, JeTaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIE0-
BaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITMUUH (CPEIHSS CKOPOCTh U YCKOPEHUE Tela IIPU PABHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE
CBOOOJIHOTO TMa/IeHus, KECTKOCTh MPYKUHBL, KO3QPUIUEHT TpPEeHHS CKOJBKEHUs, MeXaHH4YecKas padoTa M MOIIHOCTh, YACTOTA U NMEPHOA
KoJIeOaHUH MaTeMaTUYECKOTO U MPYKMHHOTO MasgsTHUKOB, ONITUYECKasl CHJIa COOMpArOILeH IMH3bI, PAJUOAKTUBHBIN ()OH): MIIAHUPOBATh U3MEPEHMUS;
COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMOJIHATH H3MEPEHUSI, CIIEeIys MPEI0KEHHON HHCTPYKLUH; BBIYUCIISTh 3HAYCHNUE BEIIMYUHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YIbTATHI C YIETOM 3a/JaHHON MOIPEIIHOCTH U3MEPEHUIH;

coOIIIOIaTh MpaBHiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM 000PyIOBAaHHEM;

pas3nuyaTh OCHOBHbIE MPU3HAKN U3YYEHHBIX (PU3HMUECKUX MOJENEN: MaTepHuaIbHas TOUKa, aOCOIIOTHO TBEPIOE TEN0, TOUSHHBIH UCTOYHUK CBETA, JIyY,
TOHKas JIMH3a, TUIaHeTapHasi MOJIEJ b aTOMA, HYKJIOHHAs MOJIEJIb AaTOMHOTO S/Apa;

XapaKTepu30BaTh MPUHLUIBI IEHCTBUSI M3YUEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMUCAHUS (B TOM YHCIIE: CIIMIOMETD,
JATYUKH TIOJIOKEHUS, PACCTOSIHHS M YCKOPEHHS, PaKeTa, 9X0JIOT, OUKH, IEPUCKOII, (poToanmapaT, ONTHIECKUE CBETOBOJIBI, CIIEKTPOCKOT, JO3UMETP,
Kamepa Bunbcona), ucnosnp3yst 3HaHUs O CBOWCTBaX (PU3NYECKUX SIBICHUM U HEOOX0auMble (GU3NUECKHUE 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBI i CXeMaTUYHBIC PUCYHKH U3YUYEHHBIX TEXHUIECKHX YCTPOUCTB, H3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKHX IPOLIECCOB MPH
peleHnH y4eOHO-ITPAKTUYECKHUX 3a7a4; ONTUYECKHE CXEMBbI [l OCTPOSHHsI N300pa’keHHI B TNIOCKOM 3epKaJie M cOOMparoLei InH3e;



IPUBOJIUTH IPUMEPBI/HAXOAUTh HH()OPMALIUIO O IPUMEpPax MPAKTUYECKOI0 UCTIONb30BAaHU (PU3MUECKUX 3HAHUH B TOBCETHEBHOM KU3HU JUIS
obecnieueHns 6e30MacCHOCTH MK OOpAIEHUU C TPHOOPAMU U TEXHUUECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3I0POBBS U COOIOICHUS HOPM
9KOJIOTMYECKOI0 IOBEICHUS B OKPYKAIOILEH CPELE;

OCYILIECTBIISITH MOMCK MH(OpMAINH (PU3UUECKOTO COJIepKaHUs B ceTH MIHTEpHET, CaMOCTOSITEIbHO (POPMYIUPYS IIOMCKOBBIH 3ampoc, HAXOUTh Ty TH
OIpeieIeHus IOCTOBEPHOCTH MOJIy4eHHON MH(OPMALMU Ha OCHOBE UMEIOIIMXCSI 3HAHUM U TOIOJTHUTEIbHBIX HICTOUHUKOB;

UCTIOJIB30BAaTh MPH BHITIOJHEHUH YUI€OHBIX 3aJJaHH HAYYHO-TIONYIISIPHYIO JTUTEPATYPy (PU3NIECKOTO COJCPKAHMUS, CIIPABOYHBIE MAaTePUAIIbI, PECYPCHI
cetu MIHTepHeT; BlnageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, peo0pazoBaHus HHPOPMALUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MICHMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE WH(POPMAIIMU M3 HECKOJIBKUX HCTOYHUKOB (DU3MYECKOTO COJCPKAHUS,
yOJINYHO MPEJICTaBIATh PE3YJIbTaThl IPOEKTHOM MIIM UCCIIE0BATENbCKON A€ATEIbHOCTH; IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3y4EHHBIN
MNOHSTUHUHBIN anmnapar u3y4aemoro paszesa GU3UKH U COMPOBOXKIATh BHICTYIIJICHUE NMPE3eHTAMel ¢ yuéTOM 0COOEHHOCTEN ayTuTOPUHU
CBEPCTHUKOB.

TEMATUYECKOE IINIAHUPOBAHUE
7 kJaacc

Ne Tema ypoka KouanyectBo JekTpoHHbIe (M poBbIE)
n/n 1acoB, o0pa3oBaTebHbIe pecypchl
OTBOJTUMBIX
Ha OCBOEHHUE
KaK10H TeMbl

Paznen 1. @u3uka u eé posib B MO3HAHUU OKPY KAK0IIEro Mmupa 6 yacos

DneKTpOHHBIE HU(POBBIE

1. dusuka -HayKa o IPUPOJIE. 1
00pa3zoBaTeIbHBIE PECYPChI, KOTOPbIE
2. SABnenus npupoasl. PU3NUECKUEABICHUS. 1 COOTBETCTBYIOT 3aKOHOATE/IECTBY 00
00pa3oBaHUU
3. Odusznueckue BennynHbl. M3mepenne puznueckux BenuuuH. [lorpenHocts 1

n3MepeHuil. MexayHapoaHasCucTeMa €UHUII




4. JlaGopaTopHas pabota 1
Nol«Omnpenenenue 1ieHbI IeTeHNS U3MEPUTEITLHOTOPHUOOpay
5. JlaboparopHast pabota Ne2 «3mepenne o0bEMa TBEPIOTOTENAY 1
6. Onucanne PU3NYECKUX SBJICHHUH C TTOMOIIBIO MOJIEIICH 1
Paznen 2. [lepBoHauajibHbIE CBeIeHUS 0 CTPOCHUHU BelleCcTBA S yacoB
7. ATOMBI ¥ MOJIEKYJIBI, MX pa3Mepbl. OTBITHI, JOKAa3bIBAIOIIHME IUCKPETHOE 1 OTEKTPOHHbIE IINPPOBEIE
00pa3oBaTeNbHbBIE PECYPCHI, KOTOPHIE
CTPOEHHUE BEIIECTBA
COOTBETCTBYIOT 3aKOHO/IATEILCTBY 00
8. JlaGopaTtopHas padota Ne3«OreHKa 1HamMeTpa aTOMaMETOOM PSIIOBY 1 00pa3oBaHuu
9. BbpoynoBckoe nemxenue. uddysusa. Bzanmoneiictsue 4acTuly BelecTna: 1
MPUTSDKEHUEH OTTATKUBAHUE
10. ArperaTHbI€ COCTOSIHUSI BEILIECTBA: CTPOCHUE ra30B,)KUJIKOCTEH U TBEPIBIX 1
(KpUCTAIUTMYECKHX ) TEI
11. CamocTtosarenbHas padora Nelno teme «IlepBoHauaabHbIE CBEACHUS O 1
CTPOEHHUH BEILIECTBA»
Paznen 3. JIBu:keHune U B3aumMoaeicTreue Tea 21 yac
12. | Mexanudeckoe ABIKEHHE. PaBHOMEpHOE 1 HEPABHOMEPHOE JBIKEHHE. 1 DJeKTPOHHbIE ITHPOBLIe
00pa3oBaTeNbHbBIE PECYPChI, KOTOPHIE
Cxkopoctb. CpenHsisi CKOPOCTBIIPH HEPABHOMEPHOM JIBHXKEHUH.
COOTBETCTBYIOT 3aKOHOAATEILCTBY 00
13. Pacuet nytu u BpeMeHUABUKEHUS 1 00pa3oBaHUU
14. JlaGopaTtopHas paborta Ned 1
«OmnpegeneHre cpelHEl CKOPOCTU CKOJIBKECHHS IIapUKATIO HAKIIOHHOM
IJIOCKOCTH
15. SIBnenue nHepuuu. 3aKOH HHEpLUMU. B3anmoeiicTBie TeaKak NpuInHa 1




HU3MCHCHUA CKOPOCTU ABUKCHUA TCII Maccakak MCpa UHCPTHOCTHU TEJIa

16. [TnotHOCTH BemecTBa. Pemenne3anay Ha onpeiesieHe Macchl Tea, ero o0bEma
U TUIOTHOCTH

17. JlabopaTtopHnas pabota Ne 5
«OrmpeneneHue MIOTHOCTUTBEPIOTO Teay

18. Konrponsnas padora Nel moremam «MexaHnueckoe ABIKEHUE», «Macca,
TIJIOTHOCTB)»

19. Cuna xak XxapaKTepUCTHKaB3aUMOJECHCTBUSI TE

20. SArnenue Tarorenus. CUnaTsIKecTH

21. Cuna ynpyroctu. 3akoH ['yka

22. Pemenue 3agayu Ha 3akoH ['yka

23. Bec tena. HeBecomocTth

24. Pemrenue 3a1au Ha pacuér Becarena

25. Cuna TsKecTu Ha JpYTUXIUIaHEeTax

26. JlabopaTtopHast pabota Ne 6
«I"pagynpoBaHue NPYKUHBI HU3MEPEHHUE CUIT TUHAMOMETPOM).

27. CrnosxeHue cuil, HalpaBIEHHBIXIIO OJHOM MPSMOM.
PaBHOpelicTBYIOIIAs CHIT

28. Pemenue 3aga4 Ha pacuy€TpaBHOAEHCTBYIOIIEH CHIT

29. Cuna tpenus. TpeHne CKoJIbKEHUs U TpeHUE NoKos. TpeHue B nmpupoe n

TCXHHUKC




30. JlabopaTtopHast pa6ota Ne 7 1
«BblIsicHeHnE 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OTILIOMIATN
CONIPUKOCHOBEHHUS T U MPUKUMAIOIIEH CHUITbI»
31. Pemenue 3aia4 no remam 1
«Cunbl», «PaBHOIEHCTBYIOIIASICHI
32. KonTponbhas paborta Ne2 moteme «Cuna. Bumsr cum» 1
Paznen 4. JlaBiienne TBEPABIX TeJl, sKUAKOCTel U ra3os 21 yac
33. | llaBnenne. Crioco6bl yMEHBLICHHS W yBEIHYCHHS TABICHUS 1 OTeKTpOHHbIE HPPOBEIe
00pa3oBaTelIbHbIE PECYPCHI, KOTOPHIE
34, JlaBnenue ra3a. 3aBUCUMOCTBIABIICHUS Ta3a OT 00BbEMA U TEMIIEpaTyPhI 1 COOTBETCTBYIOT 3aKOHONATEIIBCTBY 00
00pazoBaHUHU
35. [lepenaya napneHust TBEPABIMU TEIAMH, KUIKOCTAMU U razamu.3akoH [lackans | 1
36. 3aBUCUMOCTb JIaBJICHUSIKUAKOCTH OT INTyOUHBI IIOIPY>KEHHS. 1
I'mapocraTnyeckuil napagokc
37. Pemenue 3agau Ha pacuy€TaaBICHUS )KUIKOCTH 1
38. Coobmarommecs cocyabl. [ mapaBIndecKkne MeXaHu3MbI 1
39. Pemenue 3amad mo reMe 1
«/laBnenue B xuakoctu u raze.3akon Ilackamnsn
40. Kontponbnas padota Ne3 no teme «JlaBieHue B KUAKOCTH UTra3e. 3aKOH 1
[Tackas»
41. Atmocdepa 3emnn 1 atmochepHoe aaBineHue. [I[puunHbl cyIecTBOBaHUs 1
BO3yLIHOW 000JI0UKH 3eMIIH
42. Omnsit Toppuueru. M3mepeHnearMochepHOro TaBIeHUS 1




43. 3aBUCUMOCTb aTMOC(EPHOT0/1aBIIEHNUS OT BBICOTHI HaJl YPOBHEM MOPS 1
44, [Tpubops! 17151 n3MepeHnsIaTMOCHEPHOTO TaBJICHHS 1
45. Pemenue 3agau Ha pacuérarmochepHOro gaBiIcHUS 1
46. CamocrosrtenbHas padora Ne2mo Teme « ATMOChEpHOE TaBICHUE) 1
47. JleficTBHE KUIKOCTU U T'a3a HAIIOIPYKEHHOE B HUX TEJIO 1
48. BrrtankuBatomas (apxumenoBa)cuiia. 3aKkoH Apxumesa 1
49. Pemenue 3agau Ha 3aKkOHApXxuMea 1
50. JlabopaTtopHas pabota Ne 8 1

«OmnpeaeneHre BRITAUIKMBAIOIIECH CHIIbI, TEUCTBYIOLIEH HA TEJIO,

MOTPYEHHOE B KUJKOCTH
51. [TnaBanue Ten. Bo3gyxonnaBanue 1
52. Pemienue 3aga4 Ha mpUMEHEHUE3aKOHAa ApXHUMeaa U yCJIOBUS TIJIaBAHUS TEJ 1
53. Kontponbhas padora Ne4 no teme «JlelicTBre KHUIKOCTH HTa3a Ha 1

MOTpYXEHHOE B HUX TEJIO»

Paznen 5. Pa6ora u MomtHocTh. JHeprus 12 yacos
54. | Mexanudeckas pabota 1 OTeKTPOHHBIE M (POBbIE
00pa3oBaTesIbHbIE PECYPCHI, KOTOPBIE
55. MOIIHOCTE 1 COOTBETCTBYIOT 3aKOHOATEILCTBY 00
00pa3oBaHUU

56. Pemenue 3a1au Ha pacuéTpabOThI U MOLITHOCTH 1
57. [IpocTbie MEXaHU3MBI: pbIYar,oJ0K, HAaKJIOHHAS IUIOCKOCTh. [IpaBmiio 1




PaBHOBCCHA pblUara

58. JlaGopaTtopHas pabota Ne9 1
«MccnenoBanue ycIOBUITPABHOBECHS pblyara

59. [IpumeneHue npaBuiia paBHOBECHS pblyara K OJIOKYy. 1
«30JI0TO€ MPABUIIO» MEXAHUKHI

60. KIIJ npoctsix Mexanu3MoB. [IpocTbie MexaHu3Mbl B ObITY UTeXHUKE. Phruaru B | 1
TEJIe YeloBeKa

61. JlabopaTtopHnas paborta Nel0O 1
«3mepenue KIIJI HaKIIOHHOMTIIOCKOCTH

62. Kunetnueckas n noreHuumanbHas sHeprus. [Ipespamnienue ofHOro Bua 1
MEXaHUYECKOU SHEPTrUuu B APYroi

63. JlaGopaTtopHast pabota Nel1."3akoH coxpaHEeHUsI U U3MEHEHUS SHEPTUU B 1
MeXaHuke"

64. Pemenue 3a1au ¢ UCnonb30BaHUEM 3aKOHACOXPAHEHUS SHEPTUU 1

65. Kontponbnas padota Ne5 moreme «Pabota u MOIITHOCTh. DHEPTUS» 1

66. [ToBTOpEHME 1

67. [ToBTOpEHME 1

68. IloBTOpEHME 1

OBLIEE KOJIMYECTBO YACOBIIO [TPOT'PAMME 68

8 kiace




Ne Tema ypoka KoauuectBo | diekTponHblie (g poBbIe)
n/n 1acos, o0pa3oBaTelbHbIE PeCyPChI
OTBOAUMBIX
HA OCBOCHHE
KAXK/10M
TeMbl
Paznen 1. TemuioBble siB1eHUd 28 4yacoB
1. OCHOBHBIE NOJOXKEHUS MOJIEKYIAPHO-KUHETUYECKONTEOPUHN CTPOCHHUS 1 DJEeKTpOHHBIE TU(PPOBBIE
BelecTBa. OMNbITHI, MOATBEPKAAOIINE OCHOBHBIE TOJIOXKEHHS 00pa3oBaTeIbHBIC PECYPCHI, KOTOPBIC
. COOTBETCTBYIOT 3aKOHOAATEIbCTBY 00
MOJIEKYJIIPHO-KMHETUYECKONTEOpUN
obOpazoBaHUU
2. Macca 1 pazMepsl aTOMOB UMOJIEKYJI 1
3. Monenu TBEpAOTO, KHUIKOTO UTA3000pa3HOTO COCTOSTHUI BelllecTBa 1
4. Kpucrannuueckue u amopHbIeTBEPABIE TENA 1
5. OOBsicHEHHE CBOMCTB Ta30B, JKUIKOCTEH U TBEPHBIX T€JI HAOCHOBE 1
MOJIO)KEHUN MOJIEKYJISIPHO-KMHETHUYECKONTEOPUHU
6. CmauuBaHue U KanWUISIpHbIESBICHUS. TEII0oBOE paclIMpEHUE U CKaTHE 1
7. CamocTtosarenbHas padora noreme «CTpoeHUE U CBOMCTBaBEIICCTBA 1
8. Temnepatypa. BHyTpeHHss9HEprUs 1
9. CriocoObl U3MEHEHUSBHYTPEHHEH YSHEPTUH 1
10. Buapel Temionepenayn: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TYYEHUE 1
11. KonnyecTBo TemioTsl 1
12. VY aenbHas TEIIOEMKOCTHBEIIECTBA 1 DNeKTpOHHBIE TUPPOBBIE
o0pa3oBaTeNbHbIE PECYPChI, KOTOPHIE
13. Pemenue 3a1au, CBSI3aHHBIX C BBIYMCIEHUEM KOJIMYECTBA TETJIOTHI U 1

TEIUIOEMKOCTH HpI/ITCHJI006MCHC

COOTBETCTBYIOT 3aKOHOJATEIHCTBY 00
o0Opa3oBaHUU




14. JlaGopaTopHas pabota Nel
«HccnenoBanue SBICHUS TEIIOOOMEHA MPH CMEITUBAHUUXOJIOTHON U
ropsiuei BOJbD)

15. JlaGopaTopHas pabota Ne2
«OrmpeneneHue yaelIbHONTEINIOEMKOCTH BEIIECTBA»

16. DHeprus TOIIMBa. Y IeJIbHASTEINIOTa CrTOPAHUS

17. 3aKOH COXpaHEHUs M MPEeBpallleHUs] JHEPIUH B MEXaHUUECKUX U
TEIUIOBBIXIIPOLIECCAX

18. KonTponbras padborta Nel moteme «TerioBbie SIBICHUS

19. [InaBneHne 1 OTBEPIEBAHUEKPUCTATUINYECKUX BELIECTB

20. VY nenapHas TEILIOTA IJIABICHUS

21. Pemenue 3a1au Ha naBieHUE HOTBEPEBAHNE KPUCTAJUIMUECKUX BEILIECTB

22. [TapoobpazoBanue u koHaeHcauus. Mcapenue

23. Kunenue. Y nenbHas Temaoranapoodpa3zoBaHus

24. Pemenue 3amau. TennooOMeH UTETIIOBOE pPaBHOBECHE.
YpaBHEHHE TEIIOBOTO OajaHca.

25. Bnaxxnocts Bo3myxa. JlabopaTopnast pabora Ne3
«OrnpeneneHnue OTHOCUTEIbHONBIIAXXHOCTH BO3AYyXa»

26. [TpuHIMIIBI paOOTHI TEIIOBBIX IBUraTENEH

27. KITJ[ TrenmoBoro aBuratesns. TemnoBble IBUraTenu U 3alllTAOKPYKaIOIIEH
Cpe.ibl

28. KonTponbhas pabora Ne2 noreme «TemnoBbie mporecch»




Paznen 2 diiekTpuyeckue 1 MATHUTHBIE siBJIeHUs1 37 4acoB

29. Onexrpuszanus Teil. BzauMmopeiicTBue 3apsKeHHBIXTEN | DNeKTpOHHBIE TU(PPOBBIE
o0Opa3oBaTesbHbIE PECYPChI, KOTOPbIE
30. | 3akon Kymnona 1 YPELL,
COOTBETCTBYIOT 3aKOHOAATEIBCTBY 00
31. DneKTpuuecKoe 1nojie 1 o0pa3zoBaHUUN
32. [TpuHIUI CyNEPIO3ZUIUUIICKTPUIECKUX TTOJIEH. |
Hocutenu anexTpudeckux3apsioB
33. Crtpoenue aToma 1
34. [TpoBOHUKY M TUDIICKTPUKHU 1
35. CamocrosTenbHas padoTa Mo TeMe «IJIEKTpUUecKue 3apsiibl. 3apsKeHHbIE 1
TeJa U UX B3aUMOJCHCTBUE»
36. OnexTpuueckuid TOK. FICTOUHNKH IOCTOSSHHOTO TOKA 1
37. DJIEKTpUYECKas 1eMb 1
38. DnexTpuuecKuil TOK BMeTaIax. JlecTBUs 3JE€KTPUUECKOT0 TOKA 1
39. Cuna Toka 1
40. JIaGopatopnas padota Ne 4 moteme «COopka u poBepka pabOThI 1
AIEKTPUYECKOM LIETTH OCTOSSHHOTO TOKa»
41. DJIEKTPUUYECKOE HANIPSIKEHUE 1 DIIeKTpOHHBIE ITUPPOBHIC
4. JaGopatopHast paGota Ne5 1 o0pa3oBaTesbHbIE PECYPChI, KOTOPbIE
W COOTBETCTBYIOT 3aKOHOJATEILCTBY 00
«M3MepeHne 1 peryaupoBaHUEHAIPSKEHUS
SMCPCHHC | perypo CHAMpAAKE o0pa3oBaHUU
43. ConpoTuBiieHHE TPOBOAHUKA. Y IETTLHOE CONTPOTUBIICHUE 1
44, 3akon Oma U1l yJacTKa Ienu 1
45. Pemienue 3a1a4 Ha pacyeT COPOTUBICHHS IPOBOJHHUKA 1




46.

JlabGopaTopHas pabota Ne6
«M3MepeHne 1 peryTupoBaHHECHIIBI TOKa)

47. JlaGopaTtopHas pabota Ne 7
«HccnenoBanne 3aBUCUMOCTUCHIIBI TOKA, HAYILETO Yepe3 pe3UcTop, OT
COTPOTUBIICHUS PE3UCTOPA U HAIPSDKEHUS HA PE3UCTOPE»

48. [TocnenoBarenbHOE U TapaIeIbHOE COETMHEHUETIPOBOITHUKOB

49. Pemenue 3a1a4y Ha coeIMHEHNENTPOBOIHUKOB

50. PaboTa 1 MOLITHOCTH 3JEKTPUIECKOTO TOKA

51. JIaGopatopHas padoTa Ne§
«HccnenoBanue 3aBUCUMOCTHCHIIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT
HaNpsHKEHUS HAHE»

52. 3akoH Jlxoyns - JleHna

53. DNEeKTPpUYECKHE IETTH M MOTPEOUTENH AICKTPUIESCKONIHEPTUHN B OBITY.
Kopotkoe 3aMmbikanue

54. Pemenue 3agad Ha paboTy U MOIITHOCTH JIEKTPUIECKOTO TOKA

55. Konrponsnas padora o reme
«PaboTa 1 MOIITHOCTH IEKTPUIECKOTO TOKA»

56. MaruuTHO€ 1oJje JIeKTpruIeckoro Toka. OneIrlpcerena

57. [locTostHHbIE MarHUThl. MarHUTHOE 110JI€ 3EMJIM U €rOPOJIb AJIS )KU3HHU HA
3emiie

58. JIaGopatopHas pabota Ne 9

«I/I3yquI/1e JEHUCTBUSIMATHUTHOIO I10JIS Ha IMPOBOAHUK C TOKOM»




59. JlelicTBME MAarHUTHOTO T0JIS1 HAIPOBOJIHUK C TOKOM. 1
DIEKTPOIBUTATEIBIIOCTOSTHHOTO TOKA
60. Jlaboparopuas pabota Nel0 1
«KoHcTpynpoBaHue U H3ydeHUEepabOThI JIEKTPOIBUTATEIISD)
61. CamocrositenbHas padora moreMe «MarHuTHBIC SIBICHUS 1
62. OnbiTel Papajed. SABIeHUE JIEKTPOMArHUTHONW UHIYKIIMH 1
63. ITpaBuno Jlenna 1
64. OnexTtporeHepatop. CrocoObINIOTyUYeHHs 3JIEKTPUIECKOM SHEPrUH 1
65. DNEeKTPOCTAaHIIMN Ha BO30OHOBIISIEMbIX HICTOYHUKAX3HEPTUU 1 DNeKTpOHHBIE TUPPOBBIE
00pa3oBaTeNbHbBIE PECYpPChl, KOTOPhIE
66. IloBTOpenue Temsl «TermIoBbIEIPOLIECCHD) 1 COOTBETCTRYIOT 3aKOHOIIaT€;JIBCTBy o6
67. [ToBTOpEHME TEMBI 1 00pa3soBaHuH
«ITOCTOSITHHBIN ANEKTPUUECKUUTOKY»
68. [ToBTOpEeHHE TEMBI «MarHUTHBIEABICHUS) 1
OBIIEE KOJIMYECTBO HACOBIIO ITPOTPAMME 68




9 kaacce

Ne Tema ypoka KosunyecTBo JieKTpoHHBbIE (U poBbHIE)
n/n 1acos, o0pa3oBaTejIbHbIE pecypchl
OTBOAUMBIX
HA OCBOEHHUE
KaK10M TeMbI
1. Boansiii uncTpykTaxno Th. IloBropenune marepuaina 3a 7-8 kiacc 1
Paznen 1 Mexanndeckue siBJieHHsA. 36 yacoB
) MarepuanbHas Touka.CucteMa orcuéra. Tpaekropus. [Iyrs.[lepemenienue. 1 DJeKTPOHHbBIE IH(POBbIE
OnpenenennekoopauHaThl ABMKYyIerocs: Tena.IloBropenue. 1 00pa3oBaTeNbHBIE PECYPCHI, KOTOPHIE
> COOTBETCTBYIOT 3aKOHOAATEILCTBY 00
4 [lepememnenue MPUIPSIMOIMHEHHOM PaBHOMEPHOM 1
: o0Opa3zoBaHUMN
JIBUKCHHU.
5. |I'paduueckoe npeacTaBieHne IPSIMOIMHEHHOTOPAaBHOMEPHOTO 1
JIBUKCHMSI.
Bxonnas nquarnoctuyeckas paborta 1
[TpsiMonMHEITHOE PaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE. 1
8. |CkopocTb paBHOYCKOPEHHOT OIPSIMOIMHEHHOT 0 ABMKeHUd. I'padurckopoctu. | 1
9. | Pemenue 3a/1a4 HaIIpsIMOJIMHENTHOE PABHOYCKOPEHHOEIBUIKEHUE 1
10. |[lepemenieHue npunpsMOIMHEHHOM PaBHOYCKOPEHHOM IBHKEHHH. 1
11. | [lepemenieHue npunpsMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUH 0€3 1
Ha4aJIbHOW CKOPOCTH.
12. | I'paduyecknii meToaperneHus 3a1a4 Ha PABHOYCKOPEHHOE 1

JBIKEHHE.




13. | I'paduyeckuit meToaperenns 3aa4 Ha PABHOYCKOPEHHOE 1
JIBH)KCHUE.
14. | Jlabopatopnas pabora
Nel  «MccnenoBannepaBHOYCKOPEHHOTO JBMXKEHUS 0€3 HayallbHOU
CKOPOCTH»
15. | OrHOCHTeNBHOCTD MEXaHHUYECKOTO ABHIKCHHUSL. 1
16. . 1
WNuepnmansablie cuctemsl otcuera. [lepsblil 3akoH  HeroToHa
17. | Bropoii 3akoH HproToHa. 1
18. | Tpernii 3akon HproToHAa. 1
19. | Pemienue 3agad ¢ npuMeHeHHEM 3aKOHOB HbroTOHA. 1
20. | Pemenue 3agau ¢ npuMeHeHneM 3akoHOB HproToHa. 1
71, |CBoboanoe maxenue. 1
7y |PelueHue 3axa4 Ha CBOOOIHOE NAJCHUE TEIL. 1
73 |BrKenne TeJa,0pOLICHHOTO BEPTHKAILHO BBepX.Pemenne 3amauy. 1
24 |[ABIKEHHE TENa,OPOIICHHOTO TOPH3OHTANILHO. 1
p5.  |Pelenne 3a1ad Ha ABHKCHHE TeIa,0POLICHHOTO MO yIIOMK FOPH30HTY 1
26 JlabopatopHast paborta 1
T [Ne2 «3mepeHneycKkopeHrsi CBOOOHOTOTIAICHUS.
7. |3axon Beemuproro rarorenus. Peennesasay Ha 3aK0H BCGMUPHOT'O TATOTCHHUS. 1
28 YckopeHnue cBOOOTHOTONaCHUS Ha 3eMIle UAPYTHX HEeOECHBIX Tenax 1
29 IIpsimonrHeHOe UKPUBOIMHENHOE JBUKEHHUE. 1
30, |ABmKenne Tena  TOOKPY)KHOCTH C MOCTOSIHHOM TOMOJYJIFO CKOPOCTBIO. 1
31 HckyccTBeHHBIE CITyTHUKH 3E€MITH. 1
3p  |Pelenne 3axaya Ha CHITY IPAaBHTALIMOHHOrOB3ANMO/ICHCTBHS. 1




I/IMHyJILC. 3aKoH COXpPAaHCHUSA UMITYJIbCA.

33. 1 DneKTpoHHBIC IU(PPOBHIE
34 Pelienue 3a1a4 Ha 3aKOH COXPaHEHUSMMITYJIbCA. 1 00pa3zoBaTeIbHBIC PECYPCHI, KOTOPHIE
25 PeaKTHBHOG ABIDKCHILC. | COOTBETCTBYIOT 3aKOHO/IATEILCTBY 00
. o0pa3oBaHUU
36 [loBTopenne  mobGoOUIEHUE MaTepHana Mo Teme «3akoHsl HploToHa.  3akoH 1
" |coxpaHeHus HMITyJIbCa»
37. Kontponbnass pabota 1
Nel «3aKkoHBI ABMKEHUSH B3aUMOIECHUCTBUS TEID»
Paznen 2 MexaHHYecKHEKO0J1e0aHus U BOJIHEL. 15 yacoB
38. MexaHndeckmueKoiicOaHusl. 1 SHGKTPOHHBIG HI/Iq}pOBBIe
Komnebartenbuple CUCTEMBL: MATEMATHYECKHI 00pa3oBaTeNbHbIE PECYPChI, KOTOPBIE
o COOTBETCTBYIOT 3aKOHO/IATEILCTBY 00
MasSITHUK, IPYKUHHBIMasS THUK.
00pa3oBaHUU
39. | BenmuuHbl,xapakTepusyromuexkonedarensHoe ABmkenue. [lepuon 1
KOJIeOaHUM Pa3TUYHBIX MAasiTHUKOB.
40 | Pemenue 3amad 1mo temMe 1
«MexaHnYeCKHUEKOIEOaHU.
41. |JlaGoparopnas pabota Ne 3 «MccrnenoBanue 3aBUCUMOCTH  [IEPUOJIA U
4acTOThI CBOOOIHBIX KOJ€OAHUI HUTSIHOTOMAsITHUKA OT JUIMHBIHUTHY.
42. |Pemenune 3a7a4  HakoJieOaTeIbHOE ABIKEHUE. 1 DneKTpoHHBIC IU(PPOBHIE
43. |MexaHuuecKre BOJIHBL. BUILI BOIH. 1 00pa3zoBaTeIbHBIC PECYPCHI, KOTOPHIE
COOTBETCTBYIOT 3aKOHO/IATETILCTBY 00
44, |[mMHA BOTHBL 1
. 00pa3oBaHUU
45. ["apmonnueckuexonebanus 1
46. |Pemenue 3a/1a4 Ha ONpeJEICHUE IJIMHBI BOJIHBIL. 1
47. | KonrponbHas pabora 1
48. |3ByKOBBIE BOJIHBL. 3BYKOBBIE SIBJICHUSI. 1




49. | Boicora u TemOp 3ByKa.I poMKOCTb 3ByKa. 1

50. |Pacmpoctpanenue 3Byka. CKOpOCTb 3BYKa. 1

51. |OtpaxkeHnue 3Byka. Ix0.Pemenue 3aqa4.3ByKOBOH PE30HAHC. 1

52. | TloBropenne noGOGIICHNE MATEPHAIIA IO TEME 1
«MexaHnueckue KoneOaHus U BOJTHBD)

53. | Marnuthoe rnose. 1 DNIeKTpOHHBIE HU(PPOBBIE
OnHOpOAHOE U HEOAHOPOIHOE MarHUTHOE MOJIE. o0pa3oBaTeNbHbBIE PECYPChl, KOTOPHIE
I"paduueckoen3o0paskeHne MarHUTHOTO MOJIS. C%OTBeTCTByIOT 3aKOHOZIATEBCTBY 00

54. | HampaBienue TOKa M HanpaBjieHUE JUHUAErO MATHUTHOTO MOJIS. 1 0bpasoBaHiH

55 OOHapykeHUEe MAarHUTHOTO TIOJIS MO €ro  JCHCTBUIO HAJJIEKTPUYECKUA | {

ToK. [IpaBuio yieBoil pyku.

56 Pemnrenue 3agaa 1
«/JleificTBE MAarHUTHOIO MMOJII HAa MPOBOJHUK CTOKOM)

57. | MHgyKuust MarHUTHOTO TOJISL. 1

58 | Pemenne 3agaq Ha 1
«O06HapyXeHHe MarHUTHOTO MOJIS M0 €ro JEHCTBUIO HA AJIEKTPUUYECKUI TOK.

[TpaBuiio neBoii pyku. MHIyKIMS MAarHUTHOT OTIOJISD)

59. | MarnurHsrii notok 1

60. | JlaboparopHass pabota
No4 «M3yyenue siBIEHUS 3JIEKTPOMATrHUTHOM MHTYKLIHH)

61. | SIBIE€HHE PIEKTPOMArHUTHONUHIYKIIMI 1

62. | Hanpasnenue nnnykunonsnoro toka.lIpasuno Jlenna. 1

63. 1

SIBiIeHME CAaMOMHIYKIIUY.

64.

HOJ'Iy‘-ICHI/IC MNEPEMECHHOTI'O SJICKTPUUICCKOT'O TOKa.TpaHC(bOpMaTOp.




65.

Pemenue 3amau Ha «SIBaeHue BHCKT'pOMaFHHTHOﬁ HWHIAYKIIUW»

00. | DnekTpoMarHUTHOE MOJIE.
67. |DAeKTpOMArHUTHBIC BOJHBI.
68. o o
KonebarenpHblit KOHTYp. [lomydeHNEAIEKTPOMATHUTHBIX KOJICOAHHIA.
[TpuHIIMTT pagUOCBA3U UTEICBUACHUS.
69.
Pemenne 3anau
70. | «DneKTpOMarHUTHBIEBOIHbD)
Paznien 4 CBeroBble siBJieHHHS. SuacoB
DneKkTpoMarHuTHasnpuposa ceera. [Ipenomnenue ceeta. Duznyueckuii DIIeKTpOHHBIE ITUPPOBHIC
CMBICJI TTOKA3aTeNs TPEIOMIICHUSI. o0Opa3oBaTesbHbIe PECypChl, KOTOPbIE
71. COOTBETCTBYIOT 3aKOHO/IATEILCTBY 00
Hucnepcus ceeta.llBera Ten. TUNBI ONTUYECKUX CIIEKTPOB. 0GpasoBaHuu
72.
Jlaboparopnast pabora
Ne5 «HabmrogeHne CruionHoro WIMHEHYaToro ClieKTPOBUCITYCKAHUS»
73.
['eomerpuueckas ontuka. 3aKOH MPSIMOJIMHEHHOTOPACTPOCTPAHEHUS
cBeTa. 3aKoH oTpakeHus cBera.llnockoe 3epkano.
74.
Jlunza. ®okycHoe paccTosiHie JUH3BL ['71a3 Kak onTH4eckas cucTeMa.
75.

[TocTpoenue nzobpaxeHust B3epkaiie, Xoa JIydeil uepe3 COOMparomLyIo JUH3Y




76.

7.

[ToBTOpeHue u 0600IIEHNE MaTEepHaIa Mo TeMe

«CBETOBBIE SIBJICHUS)

78.

Kontponbhas padora Ne 2 1o teme «CBeTOBBIE SIBICHUS»

Pasnen 5 KBantoBbie siBjienus 20 yacoB

79 | PagnoaKTMBHOCTh  KAKCBHIETENHCTBO CIOKHOTO CTpoeHus aromMa. Mojemnu DNeKTpOHHBIE TU(PPOBBIE
atomoB.OnsIT Pesepdopna. o0Opa3oBaTesbHbIe PECYPChl, KOTOPbIE
80. | PaagnoakTuBHbBIE NpeBpalleHNs aTOMHBIX SIED. COOTBETCTBYIOT 3aKOHOATE/IECTBY 00
oOpa3zoBaHUM
DKCHepUMEHTAJIbHBIE METO/IbI UCCIICAOBAHUS YaCTHII.
81.
82. | OTkpbITHE IPOTOHA WHEHTPOHA
CoctaB aToMHOrO siipa. MaccoBoe 4ncino.3aps10BOe YUCIIO.
83.
CocrtaB aToMHOrO sipa.MaccoBoeqHcIIo.
34 3apsimoBoe uncio.Pemenne 3agaq
Snepuble cuibl.DHeprus cBsa3u. [Jedext wmacc.
85.
86. | Pemrenme 3amay «DHeprus CBA3M,IePEKT MACCH
Nzoronsl. Anbda- nbera- pacman. [IpaBuno cmemeHus.
87.
Anbpa- u 6era- pacnaa. [lpasuno cmenienus. Pemenune 3agayu
88.

89.

Henenue saep ypana.llenHblie siiepHbIepeakium.




JlaGopatopnast paborta

Ne 6. «M3ydyeHneTpekoB 3aps>KEHHBIXUACTHIL 110 TOTOBBIM (oTorpadusam».

90.

91 SAnepusiit peaxTop.lIpeoOpazoBanue BHyTpEeHHEN SHEPIUM sIIEP B
AJIEKTPUUYECKYIOIHEPTHIO.

9 JlaboparopraspadotaNe7«3ydeHue aesneHus sapa aToMa ypaHa 1o

" | dotorpadum.

93. A
TepMmosiiepHas peakuusi. ATOMHasiDHEPTeTHKA.
buonornueckoe

94. .
JeCTBUE paIuaIlii.

95. | TloBropenue nobobueHre marepuana mo teme «CTpoeHue aToma u
aTOMHOTO SIApay»
Crpoenue, uznydenue nsBomonus CorHIa u 3Be3/1.

96
Ctpoenue 1 3Boronusa BeeseHHOM.

97

98

HToroBasi KOHTpoOJbHas paboTa

99

OBOBIIEHHUE U ITIOBTOPEHUE
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