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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUsl COCTABIICHA HA
OCHOBE TOJIOKEHHI M TpeOOBaHUN K pe3yJbTaTaM OCBOEHHA Ha 0a30BOM YpOBHE
OCHOBHOU 00pa3oBaTesibHOM nporpammel, npeacraBieHHbx B ®I'OC 00O, a Takxke
c yuétom (enepanbHOi pabodeidl mnporpamMmbl BocnutaHus u  KoHuenuuu
npenojaBanus yueoHoro npeamera «Duznkay.

Copepxanue  mporpaMMbl 1o (U3MKE  HampaBleHO Ha  (OpMUpPOBaHUE
€CTEeCTBEHHO-HaYyYHOW TIpaMOTHOCTH OOYYalOIIUXCA M OpPraHU3alui0 HU3Yy4YeHHs
Gu3MKU Ha JeATeTbHOCTHOM OCHOBe. B mporpamme 1o Qu3uke y4YUTHIBAIOTCS
BO3MOXXHOCTH y4deOHOro mnpeamera B peanuszanuu Tpedboanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METAaNpeJIMETHBIM pe3yibTaTaM OOydYeHHS, a TakkKe
MEXIIPEMETHbIE CBS3M E€CTECTBCHHO-HAYUHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma mo ¢Qu3uke ycTaHaBIMBaeT paclpeeieHrue yueOHOro Marepuana Io
rogaM oOydeHus (MO Kjaccam), MpeasiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTD
U3yYEeHHs] TEM, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHSA MPEIMETHOTO COACPKaAHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEN 00yYaroIuXCsl.

[Iporpamma mno ¢usuke paszpaboraHa C IIEJIbI0 OKa3aHUA METOAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SBISETCS CUCTEMOOOPA3YIOMIMM I E€CTECTBEHHO-HAYYHBIX Yy4eOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OuoJiorueii, actpoHoMuel u usndeckor reorpadueir, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEJOCTABISIET Haumbojee SCHbIC
o0Opa3ubl MPUMEHEHHs] HAYYHOTO METOJa MO3HaHHUs, TO €CTh Chocoba MOoIydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna W3 TIaBHBIX 3aJad  (PU3MUECKOTO OOpa3oBaHWS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenue ¢uszuku Ha 0a30BOM ypOBHE MpPENANOiaraeT OBIAJCHUE CIEAYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLUIUMH €CTECTBEHHO-HAYYHYIO0 FPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPNPETHUPOBATH JAHHBIE W KCIOJIb30BaTh HAy4HbIE JOKAa3aTelbCTBA s
MOJTyYEHHUS BBIBOJIOB.

[enu n3ydenus: GU3MKU HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs ONpeaeeHbI B
Konnenmuu npenonaBanus ydeOHoro mnpeamera «®Dusumka» B 00pa3oBaTEIbHBIX
OpraHu3aLusaX Poccuiickon denepanuu, peATU3yIOIINX OCHOBHBIE
oO1ieo0pa3oBareyibHble  IPOrpaMMbl,  yTBEepKIAEHHOM  pemiennem  Kosuteruu



MunuctepctBa npocsemienus Poccuiickoit @eneparnuu (mpoTokosl oT 3 aexadps
2019 r. Ne [IK-4BH).
Ieaun n3zyyenus pusuku:
e MpuOOpeTEeHUE HHTEpeca U CTPEeMJICHUS OOydYaroIIMXCAd K HAyYHOMY H3YyUYEHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;
e pa3BUTHUE TMPEJICTABICHUN O HAYYHOM METOJ€ TMO3HaHUS U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
e (QopMHpOBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa H3YYEHUS OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;
e (QopMHpOBaHHE TPEJACTABICHUH O poau (U3UKU [JJIs  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUH;
e pa3BHUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oyayuied npodeccuoHanbHON
NeSATeNIbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOJATOTOBKA K JalibHEUIIEMy OOyYEHHIO B
9TOM HaIlpaBJICHUH.
JlocTmkeHue 3TUX Lejield mporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus 00ecrieunBaeTCs peICHUEM CIEAYIOINX 3a4a4:
e MPUOOPETECHUE 3HAHUN O JHUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYECKHX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e MpuoOpeTeHNE YMEHHUH ONUCHIBATH U OOBACHATH (U3UUECKUE SBICHUSA C
UCITOJIb30BAHUEM ITOJIYUYEHHBIX 3HAHU;
e OCBOCHHME METOJOB PELICHUS MPOCTEHIINX PAaCUETHBIX 3aJay C UCIOJIb30BAHUEM
buznueckrx MojieNield, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
e pa3BUTHE YMEHHUM HAOMIOIATh MPUPOJIHBIC SBICHUS W BBITIOJHATH OIBITHI,
nabopaTopHbie pabOThl W HKCIEPUMEHTAJIBHBIE HMCCIEIOBAHUS C HCIOJIb30BAaHUEM
U3MEpUTETBHBIX TPHUOOPOB;
e OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpMarel GU3NIECKOTO COAep KaHus, BKITIOYast
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHUSX (U3MKH, aHAIU3 U KPUTUYECKOE
OlICHMBaHUE WH(HOPMAIIHH;
e 3HAaKOMCTBO cO cdepamu mpodhecCUOHANBHON NEeATETbHOCTH, CBS3aHHBIMH C
¢u3NKO, W COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX
buznueckon HayKu.

Ha wusyuyenme ¢usukn (6a30BbIi ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTcs 238 wacoB: B 7 kimacce — 68 dacoB (2 gaca B HENEm0), B 8
Kiacce — 68 vacoB (2 yaca B Henenwo), B 9 knacce — 102 yaca (3 yaca B Henento).

[Ipennmaraemsiii B mporpamMe 1Mo ¢GuU3HNKe MEPeueHb Ja00paTOPHBIX PadOT U OMBITOB
HOCUT PEKOMEHJATEIbHbIA XapakTep, Y4YWUTelb JeJaeT BbIOOp MPOBEIACHUS
7a00paToOpHBIX PAbOT W OMNBITOB C YYETOM MHAUBUAYAIbHBIX OCOOCHHOCTEH
0o0yyJaromuxcs, CHUCKA SKCIEPUMEHTANbHBIX 3aJaHUl, MpeJjiaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'0 3K3aMeHa 1o (Ppu3uke.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o0 Ipupoge. JSBnenus npupoasl. Du3nYECKUE SABICHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BenuuuHbl. M3mepenue pusnueckux BeauduH. Puznyeckue npuOopsbl.
ITorpemHocTs n3MepeHuii. MexayHapoaHas cucreMa eIuHULL.

Kak  ¢usuka w  gpyrue  eCTECTBEHHbIE  HAyKM  HU3Y4alOT  NPUPOLY.
EcTecTBeHHO-HAY4YHBII METOJl TIO3HAHUS: HaOMI0JIEHHe, MOCTAaHOBKA HAyYHOI'O
BOMNPOCA, BBIABUKEHUE TUIOTE3, HKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HabmonaemMoro sBieHus. Onucanue GU3NUeCcKUX SBJICHUN ¢ TOMOIIBIO MOJIEeH.
Jemoncmpayuu.

1. MexaHnuecKue, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckre MpuOOpPbl M Mpoleaypa MNPSAMBIX HM3MEPEHUN aHaJIOroOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpezenieHre LEHBI IeJIEHUS IKAIbl U3MEPUTEIHLHOTO TTprbdopa.

2. I3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoOB MAJIbIX TEJL.

5. U3mepenne TemmepaTypsl IIPYM IOMOIIM KUIKOCTHOIO TEpPMOMETpa W JaTyvKa
TEMIIEPATYPBI.

6. IIpoBenenue uccienoBanus 1O MPOBEPKE TMIIOTE3bI: NTAIBHOCTH IOJETA IIApHUKAa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIIe BHICOTA MyCKa.

Paznea 2. IlepBoHayajibHbIe CBeJIeHHMSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrmokeHnue yactul] BemecTsa. CBs3b CKOPOCTH JBHKEHHUS YACTHI[ C TEMIIEPATypOMl.
bpoyHoBckoe  aBuxkenue, nuddys3ms. BzaumopeiicTBue dYacTHIl  BEHIECTBA:
IIPUTSKEHUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, XKUIAKOCTEH U TBEPIBIX
(kpucTaIMUeckux) Ten. B3anMoCBS3bp MeXAy CBOMCTBaMU BELIECTB B PA3HBIX
arperaTHpIX COCTOSIHMSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcobGeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HabGnronenrie OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysumn.



3. Habmronenue siBIeHUN, OOBACHSIOMIUXCA MPUTSIKEHUEM WIM OTTaJIKUBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padomot u onvimot.

1. O1eHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).

2. OnBITHI 110 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.

Paznen 3. /IBukenue u B3anMoieiicTBUe TeJl.

Mexannyeckoe ABMKEHUE. PaBHOMEpHOE M HepaBHOMEpHOE JBHkeHHUE. CKOPOCTb.
Cpennsia CKOpPOCTb MPU HEPABHOMEPHOM JBHXKEHUU. Pacuér myTd W BpEeMEHU
JIBKEHUSI.

SBnenune nHepuuu. 3aKOH MHEpLUMU. B3anMoaelicTBrue Tell Kak MPUYMHA U3MEHEHUS
CKOpOCTHU JIBMXEHMS Tell. Macca kak Mepa MHEpTHOCTH Tena. [IoTHOCTh BellecTsa.
CBs13b TUIOTHOCTHU € KOJIMUECTBOM MOJICKYJI B €AMHUIIE 00bEMA BEIIIECTRA.

Cuna kak xapakTepUCTHUKa B3auMojiercTBus Tei. Cuna ynpyroctd v 3akoH ['yka.
N3Mmepenne cuiibl ¢ TOMONIBIO JUHAMOMETpa. SIBICHUE TIATOTCHUS U CUJIA TSKECTH.
Cuna TskecT Ha Jpyrux IuiaHerax. Bec tena. HeBecomocTh. CnoxkeHue cui,
HaIlpaBJIEHHBIX 0 OAHOU mpsiMoi. PaBHozaelcTByromas cui. Cuna tpeHus. TpeHue
CKOJIBKEHUS U TpeHUE MOoKosi. TpeHue B MpUPOJIC U TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHre MexaHU4eCKoro JIBUKEHHUS Tena.

2. MI3MepeHne cKOpOCTH MPSIMOJIIMHENHOTO JBHKECHHUS.

3. HaGnronenue siBjieHUs: HHEPIIUH.

4. HabGmionenue u3aMEeHEeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.

5. CpaBHEHHE MaccC M0 B3aUMOJAECHCTBUIO TEN.

6. Ciio)eHue CUJl, HalpaBJICHHBIX IO OJHOM MPSAMOIL.

Jlabopamopnuie padbomut u onvimot.

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBMKEHUS (IIapvKa B JKUJIKOCTH, MOJIEIN
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

2. Ompepenenne cpeHel CKOPOCTH CKOIBKEHHs OpyCKa WM MIapuKa M0 HAKIOHHOHN
IJTIOCKOCTH.

3. OnpeneneHrie IOTHOCTU TBEPJOTO Tea.

4. OTBITHI, AEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsDKeHHs (AedopMaiiuiu) mpy>KHHbBI
OT MPUJIOKEHHOM CHJIBL.

5. ONBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIbKEHHS OT Beca Telia
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B.

JaBnenue. CrnocoObl yMEHBUIEHUS M YBEJIWYEHHs nAaBieHus. JlaBneHue rasa.
3aBUCHMOCTb JaBJI€HUSI raza oT o00bEMa, TemnepaTrypbl. llepegaua npaBieHus
TBEPABIMU TEJIAMHU, KUJIKOCTSIMH W Ta3zamu. 3akoH I[lackans. IIneBMaTnueckue



MaIllUHbl. 3aBUCUMOCTb JaBJCHUSA KUJIKOCTU OT TIIyOuHBI. ['HapocTraTuyeckuit
napanokc. Coobmiaromuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmochepa 3emuin u armocepHoe gaBieHue. IlpuumHBI CyliecTBOBaHUSA
Bo3aymiHOM o6onouku 3emiau. Onweit Toppuuennu. M3mepenue atmocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EpHOro AaBi€HUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTro TaBICHUSI.

JlelicTBUE JKUAKOCTM M ra3a Ha IIOIPY)KEHHOE B HHUX Teno. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxominaBanue.
Jemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUA ra3a OT TEMIEPATYPhI.

2. Ilepenaua naBneHUs )KUAKOCTHIO U Ta30M.

3. Coobmiaronuecs: CoOCyabl.

4. I'mapaBauyecKui mnpecc.

5. [Iposinenue aeicTBHs aTMOC(HEPHOTO JIaBJICHHUS.

6. 3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BbEMA MOTPYKEHHOM YacTu Tella U
MJIOTHOCTH YKUJIKOCTH.

7. PaBeHCTBO BBITAJKUBAIOUICH CUIIbI BECY BBITECHEHHOM KHUIKOCTH.

8. YcioBuE TIUIaBaHUs TeJ: IJIABaHUE WJIM TOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. UccnenoBanre 3aBUCUMOCTH Beca Tella B BoJie OT OOBbEMa MOTrpYyKEHHOW B
AKUJKOCTh YaCTH TeJa.

2. OnpenenieHre BBITATIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha TENO, MOrPYKEHHOE B
AKUIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKHWBAIOIIECH CHJIIbI, JCHCTBYIOIIEH Ha TEJIO B
KUJKOCTU, OT MACChI TeJA.

4. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJKUBAIOLICH CHIIBI, IEUCTBYIONICH
Ha TEJIO B XHUAKOCTH, OT 00BEMA TOTPYXKEHHOW B JKUIKOCTh YaCTH Tela W OT
IJIOTHOCTH JKUIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa Wi KOHCTPYHPOBAHUE JIOJKU U OIpPEICIICHUE €€
IrPy30I0AbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

IIpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHUs
peiuara. [IpuMeHeHue npaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TOE€ MPaBUIIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.
Mexannueckasa >Heprusi. Kunetnueckas u moteHuuanbHas sHeprud. lIpeBpamenue
OJHOTO BHJAa MEXAaHMYECKOW SHEPruM B APYrod. 3aKOH COXPAHEHHUS] SHEPTUU B
MEXaHUKE.



Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Onpenenenre paOOThl CWIIBI TPEHUS NPU PABHOMEPHOM JBIXKEHHHM Tela IO
TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue yciaoBUM paBHOBECHUS pblyara.

3. N3mepenne KII/] HaKIOHHOW IIOCKOCTH.

4. V3ydyeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU SHEPTUMU.

8 KIIACC

Pasznen 6. TensioBble sIBJIEHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISAPHO--KUHETUYECKON TEOPUM CTPOCHMS BEUIECTBA.
Macca u pasmepbl aTOMOB M MOJIeKyd. OMNbITHI, MOJATBEPKAAIOIINE OCHOBHBIE
MOJIO’KEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenun  TBEpAOro, IJKHAKOTO W  Ta3000pa3HOr0  COCTOSSHMM  BEIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBONCTB Tra3oB, >KUJIKOCTEH H
TBEPBIX TEI HA OCHOBE TOJIOKEHUH MOJICKYJISIPHO--KMHETUUYECKOW TEOPHUH.
CmaunBaHue U KanWUISIpHBIE siBJIeHUA. TemIoBoe pacuiupeHue U CKaThe.
Temnepatypa. CBsizb TeMnepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKECHMS YaCTHII.
Brytpennsis sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEHW dHEPruu: Terionepeaada u
coBepiieHue padoTel. Buubl Temonepemadn: TEIUIONPOBOAHOCTh, KOHBEKIIUS,
U3JIyYCHHUE.

KoanuecTBo TemnoThl. Y IenbHas TEINIOEMKOCTE BEIleCTBa. TemI000MeH U TEII0BOE
paBHOBecue. YpaBHEHHE TeIloBoro Oamadca. IlmaBieHue wu  OTBepieBaHHE
KPUCTAJUTMYECKUX BEIECTB. YJeibHas TeIuioTa IuiaBieHus. I[lapooOpazoBaHue u
koHneHcanusa. Mcmapenue. Kunenue. VYaenpHas Termiora mapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATyPhl KHUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIIuBa. Y elbHas TEIJIOTa CrOpaHus.

[Tpunuunsl pabotsl TemnoBbix aurateneil KIIJ[ temnoBoro nsurarens. TemioBbie
JIBUTATEIIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX.
Jemoncmpayuu.

1. Habmronenre OpOoyHOBCKOTO JIBHUKEHUS.

2. Habmonenune quddysun.

3. HabmroneHue sSIBICHWI CMauyMBaHMS M KaIMJUIIPHBIX SBJICHUH.

4. HaOmrogeHne TeIIoBOTO paciupeHus TElL.

5. I3MeHeHne JaBieHUs Ta3a TIpd HM3MEHEHHM 0O0bEMa ¢ HarpeBaHUU WIIH
OXJIaXKJICHUU.

6. [IpaBriia u3MepeHUs TEMIIEPATYPHI.



7. Buzael Temionepenayu.

8. OxJIaXKJIeHHE MPU COBEPUICHUU PAOOTHI.

9. HarpeBaHnue nipu coBepiieHUU padOThl BHEIITHUMU CHJIAMH.

10.CpaBHEHHE TEIUIOEMKOCTEN Pa3JIUYHBIX BELIECTB.

11.HabnroieHre KUmneHusl.

12.HabnroieHre OCTOSIHCTBA TeMIEPATyphl IPU TUIABICHUH.

13.Mogenu TEIUIOBBIX IBUTATEEH.

Jlabopamopnuie padomot u onvimot.

1. OnbITHI IO OOHAPYKEHUIO ICUCTBUS CHJT MOJICKYJISIPHOTO TPUTSIKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl IO HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B, KUIKOCTEH U TBEPIBIX
TEN.

4. OnpeneneHue 1aBleHUs BO3AyXa B OAJJIOHE IITIPHIIA.

5. ONBITHI, TEMOHCTPUPYIOIIHME 3aBUCUMOCTb JAaBJICHHUS BO3JyXa OT ero obobéma u
HarpeBaHus WK OXJIAXKICHUS.

6. [IpoBepka THUMOTE3bl JMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGnrogenue n3MeHeHUs] BHYTPEHHEN SHEPTUM Tella B Pe3yJibTaTe Teruionepeaadn
¥ paOOTHl BHELITHUX CHJI.

8. UccnenoBanue siBJeHUS TEIUIOOOMEHa MPU CMEIIMBAHUM XOJOJHOW W Tropsyei
BO/IbI.

9. OmpejienieHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MPHU TEIJIO0OOMEHE C
HarpeTbIM METAJUIMYECKUM LIHJIMHIPOM.

10.0npenenenne yaeinbHON TEMI0EMKOCTH BEIIECTBA.

11.MccnenoBanue npouecca UCIapeHusl.

12.0npeneneHne OTHOCUTEIBHOM BIAXKHOCTU BO31yXa.

13.0npeneneHne yaeiabHON TEMIOTHI IJIABJICHHUS JIbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauuss Teln. JBa poaa dSIeKTpUYECKUX 3apsgoB. BzanmoneiicTBue
3apsKeHHBIX Ted. 3akoH KyloHa (3aBUCMMOCTD CHUJIbI B3aUMOJICHCTBHUS 3PS AKEHHBIX
TE€J OT BEJIMYMHBI 3aPSIZI0B U PACCTOSHUS MEKY T€JIaMM ).

Onektpuueckoe mnoje. Hanpsk€HHOCTh  3iekTpuyeckoro nojsa.  [lpuHuun
CYNEepHO3ULMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsgoB. OJEMEHTapHBI  BJIEKTPUUYECKUU  3apsj.
Crpoenue atoma. [IpOBOIHUKY U AURIIEKTPUKU. 3aKOH COXPAHEHUS IJIEKTPUUYECKOTO
3apsa.

DNEeKTPUUECKUN TOK. YCJOBHUS CYIIECTBOBAHHUS AJIEKTPUUYECKOro TOKa. MCTOUHMKH
MOCTOSIHHOTO ToOKa. JIeHCTBUSL 3IEKTPUUYECKOr0 TOKa (TEIJIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.



Onekrtpuueckas 1enb. Cuna Toka. DneKTpuueckoe HampsbkeHne. COIpOoTHBIEHHE
IIPOBOJTHUKA. Y IEJIBHOE CONPOTUBIICHHE BeHleCTBA. 3akOH OMa Jisd ydacTKa LEmu.
IlocnenoBaTenpHOE M ApaJUIEIBHOE COEUHEHUE IPOBOIHUKOB.

PabGoTa 1 MOIIHOCTH 3MEKTpUUECKOro Toka. 3akoH xoymns—JleHua. DnekTpuyeckue
LEMU U NOTPEOUTENHN ANEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbikaHue.
[TocTosiHHBIE MarHuThl. B3anMOAECTBUE MOCTOSHHBIX MArHUTOB. MAarHuTHOE TOJIE.
MarauTtHoe Tosie 3eMJIM M €ro 3HadyeHWe i Ku3Hu Ha 3emiie. OmnbIT Dpcrena.
MarHuTHOE 1oJI€ JIEKTPUYECKOTO TOKa. [I[puMeHeHne 2JEKTPOMAarHuTOB B TEXHHUKE.
JleficTBHE MAarHATHOrO IIOJS HAa IMPOBOAHUK C TOKOM. OJIEKTPOJBHUIATEIb
INOCTOSIHHOTO  TOKa.  VICIonb30BaHWE  DJEKTPOABUTATENEH B TEXHUYECKHX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

Onbitel ®@apages. SBneHue snekTpomMarHuTHOM wuHAyKuuu. IlpaBuno Jlenna.

DIIEKTpOreHepaTop. CniocoOsbl MOJTy4YEeHUSA AJIEKTPUYECKOU SHEPTUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.
Jemoncmpayuu.

1. DIEeKTpU3aLus TEN.

2. JIBa poja »lEKTpUUECKUX 3apsAI0B U B3aUMOJICHCTBHUE 3apsSIKEHHBIX TEJ.
3. YCTpOWCTBO U JEUCTBUE IIEKTPOCKOIIA.

4. DJIEKTPOCTATUYECKAS] UHTYKIIUA.

5. 3aKOH COXpaHEHMS FJIEKTPUIECKUX 3aps/I10B.

6. ITpOBOAHUKYN U TUDIICKTPUKHU.

7. MopaenupoBaHHUE CUIIOBBIX JTUHUM JIEKTPUUECKOTO OIS,

8. ICTOYHUKH MOCTOSHHOI'O TOKa.

9. JIeCTBUS IEKTPUYECKOTO TOKA.

10.27€KTPUYECKUI TOK B XKHUJKOCTH.

11.1'a30BBIN pa3ps.

12.MI3mMepeHure cuiibl TOKa aMIEPMETPOM.

13.MI3MepeHune 3JIEKTPUYECKOr0 HANPSKEHUS] BOJIbTMETPOM.
14.PeocTat u MarasuH COIPOTUBIICHUMN.

15.B3anMoeicTBHE TTIOCTOSIHHBIX MarHUTOB.
16.MoaenrupoBaHUE HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MAarHUTA.
17.MoaennpoBaHUE MAarHUTHBIX ITOJIEW MOCTOSIHHBIX MArHUTOB.
18.0mbIT DpcTena.

19.MarHuTHOE MoJie TOKa. DJICKTPOMAarHuT.

20.JlelicTBHE MarHUTHOTO MOJISI HA IIPOBOJIHUK C TOKOM.
21.D7eKTpOABUraTeIb MOCTOSTHHOTO TOKA.

22.MccnenoBanue SIBICHUS 3JIEKTPOMATHUTHON UHAYKIIUH.
23.0nb1TE Papajes.



24.3aBUCMMOCTh ~ HANpaBJIEHUS  HMHIYKUMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUS.

25.2JIEKTPOreHePaTop MOCTOSIHHOTO TOKA.

Jlabopamopnule padomot u onvimot.

1. OnbIThl IO HAOTIOEHUIO SJIEKTPU3ALMH TEJl UHAYKIIUEH U PpU COPUKOCHOBEHUH.
2. UccnepoBanue necTBUS 3JIEKTPUUYECKOTO MOJISI HA MPOBOJIHUKH U TUAJIEKTPUKH.

3. COopka u mpoBepka pabOThI JIEKTPUUYECKON LIEMU OCTOSHHOTO TOKa.

4. VI3mepenue u peryaupoBaHie CUIIbI TOKA.

5. 3mepenue u peryampoBaHue HAMPSKEHUS.

6. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 pe3ucTrop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha pE3UCTOPE.

7. ONbITHL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh DJIEKTPUUYECKOTO COMPOTHUBICHUS
IPOBOJAHHUKA OT €r0 JJIMHBI, IJIOIIA I MONEPEYHOro CEYeHUs U MaTepuaa.

8. [IpoBepka mpaBuiIa CIOXKEHUS HAMPSKEHUN MPHU MOCIETOBATEIBHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

9. [IpoBepka nmpaBuiia JiJ1si CUIIBI TOKA MPU MapajuieIbHOM COSIUHEHUU PE3UCTOPOB.
10.0mpesenieHre paboThl TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
11.0mpeesieHne MOITHOCTHU AJIEKTPUUECKOT0 TOKA, BBIJEISIEMOM Ha pEe3UCTOpE.
12.MccnenoBane 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Ye€pe3 JaMIIOUKy, OT
HaIpSKEHUS Ha HEH.

13.0npenenenne KIIJI narpesaresns.

14.MccrienoBaHe MarHUTHOTO B3aUMOJIEUCTBUS OCTOSTHHBIX MArHUTOB.

15.I3yyeHue MarHUTHOTO TMOJS TMOCTOSHHBIX MAarHUTOB MPH WX OOBEIUHEHUH U
pa3lielICHHH.

16.MccnenoBanme A€MCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNKY.
17.00BITBI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH CHJIBI B3aUMOJEHCTBHS KaTYyIIKU C
TOKOM U MarHMUTa OT CUJIbl TOKA U HAIIPABJICHMS TOKA B KaTYIIIKE.

18.M3ydenue AeCTBUS MarHUTHOTO IOJIsI HA TPOBOJIHUK C TOKOM.
19.KoHctpynpoBanue 1 uzyueHue paboTsl 3JIEKTPOIBUTATEIS.

20.13mepenune KIIJ1 anexkTpoaBUraTenbHONM YCTAHOBKH.

21.OnBITHI 110 UCCJIEIOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHON MHAYKIUU: UCCIIEI0BaHHE

W3MEHEHHUM 3HAYCHUs U HAIIPABJICHUA UHAYKIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanuyeckoe  ABWKEeHHME.  MartepuanbHass ~— Touka.  Cucrema  OTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHWYECKOrO0 JIBMXKCHHS. PaBHOMEpHOE MNpSIMOJIMHEHHOE
nBuxkeHUEe. HepaBHOMEpHOE TpsAMOIMHEWHOE IBWKeHUE. CpeaHsisi U MIHOBEHHAs
CKOPOCTbH TeJia IIPU HEPABHOMEPHOM JIBH>KEHHHU.



VYckopenue. PaBHOyckopeHHOE MpsiIMOJMHEHHOE ABWKeHue. CBOOOJIHOE NajcHUE.
Omnbitel ["anunes.

PaBHOMepHOE nBUKEHME IO OKpYKHOCTU. [lepron u yactota obpamienus. Jlnnelnas
U yTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBeiit 3akoH Herorona. Bropoit 3akoH Herorona. Tperuit 3akoH HeroToHa.
[IpuHIMII CyNepno3uLUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHUS, CUJIa TPEHUS
MIOKOSI, APYTHE BUIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHHUS.
JIBrxenne nnanet BoKpyr Comnuua. IlepBas kocmuueckas ckopocTs. HeBecoMoCTh U
HNEPETPY3KHU.

PaBHoBecue marepuanbHON TOUKH. AOGCOIIOTHO TBEP0E Teao. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIJIEHHOM OChIO BpalieHus. MoMmeHT cumbl. LlenTp Tsoxectu.

Nmnynec Tena. W3meHeHne wumnynbca. MMOynbC Cuiabl. 3aKOH COXpaHEHUs
uMIyJibca. PeakTUBHOE JIBUKEHHUE.

Mexanudeckasi paboTa W MOIIHOCTb. PaboTa Cuil TSAXKECTH, YNPYrOCTH, TPEHUS.
Ces3p aHeprum u paboTel. [loTeHIManpHas DSHEpPrus Teja, IMOJHATOTO HaJ
MOBEPXHOCTHIO 3eMJIM. [loTeHUMaNbHAs dHEpPrus ckaToil mpyxkuHbl. KuHetnueckas
sHeprus. TeopemMa O KMHETHUYECKOW SHEPIrUH. 3aKOH COXPAaHEHUsS MEXaHWYECKOM
JHEPIUHU.

Jemoncmpayuu.

1. HaGmronenre MeXaHU4YeCKOTo IBUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUYETA.
2. CpaBHEHME NTyTEH U TPACKTOPHUM ABUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIIBHO
pPa3HBIX TEJI OTCYETA.

3. 3MepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JIBUKECHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOIO JBUKECHUS.

5. HaGnrogenue nBM>XeHHS Tella MO OKPYKHOCTH.

6. HaGnmrogenne MexaHWYECKUX SIBICHUM, WPOUCXOANIUX B CHCTEME OTCU€Ta
«Tenexxka» pu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUN OTHOCUTEIHHO KaOMHEeTa
Gu3uKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl T€JIa U ACHCTBYIOIIECH HA HETO CUJIBI.

8. HaGnrogenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEII.

9. I3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBUYKECHUH.

10.ITepenaya nmnyibca npu B3aMMOAEHUCTBUU TEI.

11.ITpeoGpa3oBanus SHEPTUH TIPU B3aAUMOJICHCTBHUH TEII.

12.CoxpaHeHHEe UMITyJIbca IPU HEYNPYTOM B3aUMOJCHCTBHH.

13.CoxpaHeHHE UMITYJIbCa TP a0COIFOTHO YIPYTOM B3aUMOJCHCTBUH.
14.HabOnroieHre peakTUBHOTO JBUKEHHUSI.

15.CoxpaHeHHEe MEXaHUYECKON SHEPIUU MPU CBOOOIHOM MaICHUU.



16.CoxpaHEeHHE MEXAaHMYECKOW SHEPruM MNpu [ABMKECHUU Telaa IMOJ JACHCTBUEM
MPY>KUHBI.

Jlabopamopnuie padomot u onvimot.

1. KoHcTpynpoBaHue TpakTa JJisl pa3roHa U JAIbHEUIIIETO0 PABHOMEPHOTO JBHKECHUSA
HIapUKa WUJIN TEJICKKHU.

2. Omnpegenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM JBMKEHUS IIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OnpeneneHne yCKOpEHUs Tela MPU PaBHOYCKOPEHHOM JBHXEHHUH IO HAKJIOHHOM
MJIOCKOCTH.

4. MccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HauaIbHON CKOPOCTH.

5. [IlpoBepka TrUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JIBMXKEHUH 0€3 HavdabHOM
CKOPOCTU TYTH OTHOCATCS KaK pPsSJ HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJIUHAKOBBI.

6. ccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJBXKEHUS OT CHUJIBI HOPMaJIbHOIO
JABJICHUSL.

7. Onpepnenenne kodppuiueHTa TpeHUs CKOJIbKEHUSI.

8. OnpeneneHne KECTKOCTU MPYKUHBI.

9. Onpegnenenrie pabOThl CUJIBl TPEHUS TPU PABHOMEPHOM JABUKEHUHU TeJa I10
TOPU30HTAIBHON MOBEPXHOCTH.

10.0mpesenieHre paboOThl CHIIBI YNPYTOCTH MPH MOABEME Tpy3a C HCIOJIb30BAaHUEM
HEMOJIBI)KHOTO U MTOJABMYKHOTO OJIOKOB.

11.M3y4yeHne 3aKkoHa COXPAHEHHS YIHEPTUH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe pgBuxkenue. (OCHOBHBIE XapaKTEPUCTHKU KOJEOaHUM: TMEpHUo,
4acToTa, aMIUINTyAa. MareMaTuyeckuil W NPYKUHHBIM MadaTHUKU. [IpeBpaiieHue
AHEPTUU TIPH KOJIEOATEIHHOM IBUKEHUU.

3aryxaromue kojieOaHusi. BwiHyXneHHble koieOanusa. Pezonanc. Mexanudeckue
BOJIHBI. CBOMCTBa MexaHUYEeCKHX BOJH. [IpomonbHbIe U onepeuHbie BOJHBI. JliHa
BOJIHBI M CKOPOCTBH €€ paclnpocTpaHeHus. MeXaHU4eCKue BOJIHBI B TBEPIOM TeEJE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka u BbIcOTa TOHa. OTpakeHue 3Byka. HWHppa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. Habmronenue xonebaHuii TeI MO ISHCTBUEM CHUIBI TSYKECTH U CHIIBI YIIPYTOCTH.

. HaGmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

. HaGnronenue BBIHYKACHHBIX KOJICOAHHMI 1 pe30HaAHCA.

. PactipocTpanenue npoioabHbIX U MONEPEUHbIX BOJIH (Ha MOJIEIIN).

. Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

g b~ W N



6. AKyCTUYECKHI PE30OHAHC.

Jlabopamophuie padomot u onvimot.

1. OnpeneneHue 4acTOThl ¥ MEpHo/ia KojieOaHU MaTEMaTUUeCKOTrO MasTHUKA.

2. OnpeneneHre 4acTOThl U IEpHoIa KoJIeOaHUN PY>KUHHOTO MasTHHUKA.

3. MccnenoBanue 3aBUCUMOCTH Teproia KojieOaHU TOJABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH TiepHoja KoJieOaHUM MPY>KMHHOTO MasiTHUKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpUOJia KOJeOaHUM Ipy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. ONBITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTh TMEpHOJia KOJICOAHUN MPYKUHHOTO
MasTHHUKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

7. VI3aMepeHne yCKOpeHHsi CBOOOHOTO MaCHUSI.

Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE noJie. DNEKTPOMArHUTHbHIE BOJIHBI. CgoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »aekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJieKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimeot.

1. M3yuenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUIIBHOTO TelleoHa.
Pa3pnen 11. CBeToBbBIE IBJICHUSA.

JlyueBass mopenb cBeta. Mcrounwku cBera. lIpsmMonmHENHOE pacnpoCTpaHEHUE
ceera. 3arMeHust ConmHua u Jlynel. OTpaxkenue cera. Ilnockoe 3epkano. 3akoH
OTpa)KE€HHUsI CBETA.

[Ipenomiienne cBeta. 3akoH IpesioMiieHUs! cBeTa. [lomHOE BHYTpeHHee OTpa)KeHue
cBera. Mcnonb30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONTUYECKUX CBETOBOAAX.
Jluaza. Xox mydeit B nuH3ze. OnTudeckas cucrema ¢oToarnrmapara, MUKPOCKOIA H
Teneckorna. ['na3 kak ontuyeckas cucteMa. bin3opykocTs U JanbHO30PKOCTb.
Pa3znoxenne Oenoro ceeta B crekTp. OnbiTel HbioToHa. CloXKeHHE CHEKTpalbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.

1. IlpssMonmHEHOE PacpOCTPaHEHUE CBETA.

2. OTpaxkeHue cBeTa.

3. Ilonyuenue n3o0paxeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. IIpenomneHue cBera.

5. OnTr4ecKkuil CBETOBO/.



6. Xox Jiydell B cOOMparoIIeil InH3e.

7. X0J JIy4yel B paCcCEUBAIOLICH JIMH3E.

8. IlomyueHue n3o0paxeHuii ¢ MOMOIIBIO JINH3.

9. [Ipunuun aeiicTBus (oToanmnapara, MUKpPOCKONA U TEJIECKOIA.

10.Mopens ri1asa.

11.Pa3noxenue 0enoro cBeTa B CIEKTP.

12.Ilony4yenue O6enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.

Jlabopamopnuie padomot u onvimot.

1. UccnenoBanne 3aBUCUMOCTH yTJIa OTPaKEHUSI CBETOBOIO JIy4ya OT yrija HaJeHUs.

2. 3yuenue xapakTepucTUK U300paxKeHus MpeIMeTa B TUIOCKOM 3epKalie.

3. MccnenoBanue 3aBUCUMOCTH yTJIa IPEJIOMJIEHNS CBETOBOIO JIy4ya OT yIJla HaJeHUs
Ha TPAHUIIE «BO3LYyX—CTEKIION.

4. TlonyueHnue n300pakeHUM € MOMOILBIO COOMpPAIOUIEH JIMH3BI.

5. Onpeznenenne POKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIbI COOUPAIOIEH JIMH3BI.

6. OMBITHI 110 PA3I0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OTBITHI 110 BOCTIPUSITHIO IIBETA MPEIMETOB MPU WX HAOIIOJEHUU Yepe3 I[BETOBBIC
(GUIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel  Pezepdopna u 1utanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue v noriouieHrne ceeta arToMmoM. KBaHTel. JInHedaTbie CIEKTPHI.
PannoaktuBHOCTh. Asbda-, 6eta- U ramma-usnydeHus. CTpoeHHEe aTOMHOTO siapa.
HykiionHas mognens atoMHoro szapa. M3otombl. PagnoakTUBHBIE TpEBpaALCHUS.
[lepuon nosypacnaja aTOMHBIX SIAED.

SnepHble peakunu. 3aKOHBI COXPAHEHUs 3apAI0BOIO0 U MAcCOBOIO YHCEN. DHEPrus
CBA3U aTOMHBIX szaep. CBs3b Macchl U 3HEPruu. Peakuuu cuHTE3a U JEIEHUs SAEp.
Ncrounuku sueprun CoJiHLIA U 3BE3].

Snepnas sneprerrka. JlelCTBUS palMOAKTUBHBIX U3JIYYEHUN HA )KUBBIC OPTAaHU3MBI.
Jemoncmpayuu.

1. CHeKTpbl U3Ny4YEHUs U MOTJIOIEHHUS.

2. CreKTpbl pa3InyHbIX ra30B.

3. CrnekTp BoJiopoIa.

4. HabGmonenue TpekoB B kamepe Bunbcona.

5. PaboTa cuéTtunka HOHU3UPYIONINX U3ITYICHUH.

6. Perucrpanus n3nydeHus OpuUpOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie padbomot u onvimeol.

1. HaGnroeHrie CIUTONIHBIX W TMHEWYATHIX CIIEKTPOB U3TyUCHUS.

2. HccrnenoBanue TpPEKOB: MU3MEPEHUE DHEPTrUM YACTHUIIBI MO TOPMO3HOMY MyTH (11O
doTorpadusim).

3. M3MepeHue paluoaKTUBHOTO (pOHA.



IHoBTOpHTEIBLHO-00001IAKO 1M MOXYJIb.

[loBTOpUTENBHO--0000IIAIONIMH MOAYJb MNpPEJHA3HAUEH [UJIl CHCTEMATHU3aluu U
00001LIeHNs] TPEIMETHOTO COJAEPXAHUS WU ONBITa JEATEIbHOCTH, MPUOOPETEHHOTO
IpU HM3YYEHUM BCEro Kypca (HU3UKHU, a Takxke JJIs IMOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY 3K3aMeHy M0 (u3uKe Js 00ydyaromuXxcs, BBIOPABIIMX 3TOT
y4eOHBII npeaMer.

IIpy wW3ydeHUM [aHHOTO MOAYJA PEANU3YIOTCA W CUCTEMATU3UPYIOTCSA BUIBI
JEeSTENbHOCTH, HAa OCHOBE KOTOPBIX O0ECHEeUMBAECTCS JOCTUXKEHUE NPEIMETHBIX U
METanpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOyudeHus,  (GopMHupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHME HAYYHBIX METOJOB HCCIEAOBAHUS
ABJICHUA TPUPOJIbI U TEXHHUKH, OBJIAJICHUE YMEHUSMH OOBSICHATH (PU3NYECKUE
ABJICHUS, TPUMEHSS T[OJYyYCHHBIE 3HAHMWS, pemarbh 3aJaud, B TOM YHUCIE
KaueCTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHUMNIHATBHO AEATEIBLHOCTHBIA XapaKTep MAaHHOTO pa3jelia Peajnu3yercs 3a CUET
TOT'0, YTO O0YYaIOIIMECs BBITTOIHSIOT 33/IaHUsA, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBIACHATH (PU3NYECKUE
SABJICHUS B OKPYXKAIOIIE NpUPOAE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEIOBaHUS (PU3MUYECKUX SBJICHHUM, B TOM UYHCIIE
IUIs1 TPOBEPKU TUIIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJOB;

OOBSCHATh HAay4YHbIE OCHOBBI HaubOoiee BaXHBIX JOCTHKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPAKTUYECKOIO0 HCIIOJIb30BaHUS Pa3IMYHBIX HMCTOYHUKOB
SHEpPIMM Ha OCHOBE 3aKOHA MPEBPAILIECHUS W COXPAHEHHUs BCEX HM3BECTHBIX BHJIOB
SHEPIHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuenne (u3nkn Ha YpOBHE OCHOBHOTO 0OIIEro oOpa30BaHMs HANpPaBJICHO Ha
JTOCTH)KCHHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX 00pa30oBaTeIbHBIX
PE3YIIBTATOB.

B pesynbraTe m3yueHuss (pu3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUA Y
oOyuJaromierocss OyayT chHOpPMHUPOBaHBI CIEAYIONIUE JUYHOCTHBIC PE3yJbTaThl B
YJacTH:

e 1) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

e - TPOSBIICHWE WHTEpPECa K HCTOPUH M COBPEMEHHOMY COCTOSHHUIO POCCHHCKOMN
buznuecKon HAyKu;

e - IIEHHOCTHOE OTHOIICHUE K JOCTIKEHUSIM POCCUNUCKUX yUEHBIX--(DU3UKOB;

e 2) rpaKIaHCKOTO M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

e - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY)XICHHH OOIIECTBEHHO 3HAYUMBIX H
OTHYECKUX TPOOJIEM, CBS3aHHBIX C TPAKTHYCCKAM TPUMCHCHHEM JIOCTHIKECHUHN
busuky;



e - OCO3HAHUE BAXHOCTH MOPAIBbHO--3TUYECKUX MPHUHIIUIIOB B JAEATEIBHOCTH
Y4E€HOT0;

e 3)3CTETHYECKOI0 BOCIIUTAHUSA:

e - BOCIIPUSATHE OCTETUUYECKUX KayecTB (U3NUECKOM Hayku: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 TO3HAHUA:

e - OCO3HAHUE LIEHHOCTH (PU3MYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTUM, BAXXHENIIEH COCTABIIAIONIEH KYJIbTYPBI,

e - pa3BUTHE HAy4YyHOU JIO003HATEILHOCTH, HWHTEpPEcCa K HCCIEI0BATEIHCKON
NESATENbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAIBHOT0 0JIATONOJIYYHS:

e - OCO3HaHME IIEHHOCTH Oe3zomacHOro o0Opa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBUJl 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ AJIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;
e - chOpMUPOBAHHOCTH HaBbIKa pe(dIICKCUU, MPU3HAHUE CBOETO TMpaBa Ha OMMOKY U
TaKOTO K€ MpaBa y JPyroro 4ejioBeKa;

e 6) TPYyI10BOr0 BOCIMTAHHUA:

e - AaKTHUBHOE Yy4YacTHE B pEHIEHWHU TMPAKTUYCCKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHOM OpraHU3allK, TOpojaa, Kpas) TEXHOJOTMYECKOM U COIMAIbHOMN
HAIPABJIICHHOCTH, TPEOYIOMINX B TOM YHCIIEe U (PU3NUECKUX 3HAHUM;

e - UHTEpEC K MPAKTUUYECKOMY U3YUYEHUIO MTPOQECcCuil, CBI3aHHBIX C (PUINKOM;

e 7) 3KOJIOTMYECKOr0 BOCTIMTAHHUSA:

e - OpUEHTAalUs Ha MpUMEHEeHHNE (QU3UUYECKUX 3HAHUMU JIJIS pelieHus 3a7a4 B 00J1acTu
OKpYXaIIeH Ccpeabl, I[UIAHUPOBAHMS IOCTYNIKOB M OLEHKHM HMX BO3MOXHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

e - OCO3HAaHHME TJIOOAIBHOTO XapakTepa OHKOJOTMYECKUX MpoOJeM M IMyTed Hx
peLIeHUS;

e 8) amanTanuuM K HU3MEHAKIIUMCH YCJIOBHAM COLUHAJBHOW W IPUPOIHON
cpeabl:

e - MOTPEOHOCTHh BO B3aWMOJICHCTBUU TMPH BBHIMOJHEHUN UCCIIEIOBAHUN U MPOEKTOB
¢duznueckoi HaMPaBICHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSAM JPYTHX;

e - TIOBBINICHUE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MNPAKTHYECKYIO
NEATENbHOCTD;

e - TOTPeOHOCTh B ()OPMHUPOBAHWM HOBBIX 3HAHWH, B TOM 4HCIE (HOPMYyIUPOBATH
UJIeU, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHHSIX;

e - OCO3HaHHUE J€PUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1acTH
busnky;

e - [JJAHUPOBAHHME CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (DU3NUYECKUX 3HAHUI;



e - CTPEMIICHHE aHAJIU3UPOBATH M BBISABIATH B3aUMOCBS3M MPUPOIBI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOJIb30BaHNEM (PU3HUECKUX 3HAHUIA;

e - OLEHKAa CBOMUX JCHUCTBUM C YYE€TOM BIMAHHMSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX IJI0OQJIBHBIX MOCJIEICTBHIM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrate OCcBOEHHs MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus y oOyuvaromerocss OyayT chOpMHpPOBaHbl MeTampeJAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIUE MO3HABATEIbHBIC YHUBEPCAIBHBIC y4eOHbIE NEUCTBHSA,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIE  y4eOHBIE  JCWCTBHUS,  PETYJIATHBHBIC
YHHUBEpCAIbHBIC Y4eOHbIC IEHCTBUS.

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHBIE Y4eOHbIC 1eHCTBHS

ba3oBble JiornyecKkue NecTBUA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKK O0BEKTOB (SBJICHUN);

e YCTaHABJIMBATh CYIICCTBCHHBIM TpPHU3HAK KJIACCU(PUKAIIMK, OCHOBAHUSA JUIS
0000IIIeHNS ¥ CpaBHEHUS,

e BBIBIISATH 3aKOHOMEPHOCTM M TPOTHUBOPEYMS B paccMaTpuUBaeMbIX (akKTax,
JAHHBIX ¥ HAOJIOJIEHUAX, OTHOCSAIIUXCS K (DU3NUECKUM SIBIICHUSAM;

e BBISIBIISAATh PUYUHHO--CJICJICTBEHHBIEC CBSI3U MPU U3yUEHUU (PU3NYECKUX SBICHUN U
IPOIIECCOB, JelaTh BBIBOJABI C HCIOJIB30BAHHEM JEAYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUYEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (DU3NUECKUX BEIMYUH;

e CAMOCTOSTENIPHO BBIOMpPATh CHOCOO pemieHuss yd4eOHOW ¢Gu3MYecCKOr 3aaauu
(cpaBHEHHME HECKOJBKUX BApPUAHTOB pELICHHUsA, BHIOOp HamboJee MOAXOMASINEro C
y4ETOM CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !

e HCIIOJIH30BaTh BOMPOCHI KaK MCCIIEOBATEIILCKUN HHCTPYMEHT MTO3HAHMS,

e MPOBOJIUTH TIO CaMOCTOSITENIbHO COCTaBJICHHOMY IIJIaHy OTBIT, HECIO0XHBIN
(bH3UIECKUIA SKCIIEPUMEHT, HEOOJIBIIIOE HCCleI0BaHNE (DU3NISCKOTO SBJICHUS,

e OIICHUBATh HAa NMPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHIO, MOJYYCHHYIO B
XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

e CaMOCTOSITENIBHO (OPMYTUPOBAaTh OO0OOIIEHUST W BBIBOJABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIIOICHMSI, OTIBITA, HCCIICIOBAHUS;

e MPOTHO3WPOBATH BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PU3MUECKHX MPOIECCOB, a
TaK)KE€ BBIJBUTATh TMPEANOJIOXKEHUS OO0 WX pPa3BUTHH B HOBBIX YCIOBUSAX U
KOHTEKCTaX.

Pabora ¢ ungopmaumeii:



e MPUMEHATH PA3JIMYHBIE METOJIbl, MHCTPYMEHThI U 3alpOChl IPU MOUCKE U 0TOOpE
MH(OpMAIMU WINA JAHHBIX ¢ YYETOM MPEI0KEHHON yueOHOM pu3nueckon 3a1auu;

e AHAJNU3HUPOBaTh, CUCTEMATU3UPOBATh M  HMHTEPIPETHUPOBATH  MHPOPMALMIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

e CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIBHYIO (hOpMY Mpe/icTaBieHuss nHhOpMaLK U
WTIOCTPUPOBATh pellaeMble 3aaud HECIOXKHBIMH CXEMaMH, AUarpaMMaMH, UHOU
rpaduKoi U X KOMOMHAITUSIMH.

KommyHuKaTHBHBIE YHUBepcaibHbIe Y4eOHbIe 1eficTBHUS:

e B X0JI¢ 00CYXJleHHUs y4eOHOro maTrepuaia, pe3yJbTaToB JJA0OpAaTOPHBIX paboT U
IPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYX JAaeMOW TeMbl M BBICKA3bIBaTh
UJeH, HaleJeHHble Ha pelleHUe 3aJaud M MOoAJepX)aHUe OJaroxenareabHOCTH
OOIICHUS,

e COIOCTABIIATH CBOM CYXACHHUS C CYXIEHUSMU JAPYTUX YYaCTHUKOB JMAJIOTa,
O0OHapy’KUBATh Pa3IMYUE U CXOJACTBO MO3UIIH;

e BBIPAXAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTAX;

e MyOJUYHO TMPEACTABISATh PE3yJAbTaThl BBIIOJIHEHHOTO (PU3WYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIEOBaHMS, POEKTA);

e IMOHUMATh W UCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW © HWHIUBUIYATIbHON
paboTHI IPU PEIIEHUN KOHKPETHON PU3nUecKoil MpooieMsl;

e IIPUHHMMATh LIEJTM COBMECTHOM JEATEIbHOCTH, OPraHHU30BbIBATh JCHCTBUS IO €€
JTOCTHXKEHUIO: PACIIPEeNENsATh POIM, 00CYkKAATh MPOLECCHl U PE3YIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUST HECKOJIBKUX JTFOJICH;

e BBINOJHITH CBOIO YaCTh pabOThI, JOCTUTAsl KAUECTBEHHOTO Pe3yJibTaTa IO CBOEMY
HampaBJICHUIO U KOOPIUHUPYS CBOM JEHCTBUS C IPYTUMH YWICHaMU KOMaH/bI;

e OIICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMHA MPOAYKT 1O KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYIHPOBAaHHBIM yUYaCTHUKAMU B3aUMOIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

e BBISBIIATH MPOOJEMBI B JKH3HEHHBIX W YYEOHBIX CUTYyaIUsAX, TPEOYIOIUX IS
pereHns GU3NIeCKUX 3HAHUM;

e OPHEHTHUPOBATHCS B PA3IMYHBIX MOJIX0aX MPUHATHS pelIeHUN (MHIUBUIYAIbHOE,
MPUHATHE PEUICHUS B TPYIIE, IPUHITHE PEIICHUN TPYITION);

e CaMOCTOSITEIbHO COCTABJISATH ANTOPUTM pElICHHs (HU3MIECKON 3aJa4dl VI TUTaHa
WCCJIEIOBAHUS C YYETOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH MpeJIaraeMble BAPUAHTHI PEIICHUN;

e JieNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLIEKT:

e JIaBaTh aJCKBATHYIO OIEHKY CUTYAIlMU U Tpe/jIararh 1jiaH e€ N3MCHCHNUS,



e OOBSICHATH NMPUUYUHBI JOCTUXKEHUS (HEIOCTHXKEHMsI) PE3yNIbTATOB AESTENbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

e BHOCUTHh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJTHEHUS
(pU3MYECKOro0 MCCIENOBAaHUS WM TNPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIMXCA CUTyal[ul, YCTAaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYJHOCTEMH;

e OLIEHUBATH COOTBETCTBUE PE3YJbTATa LEIH U YCIOBUSIM;

e CTaBUTHh ce0sl HA MECTO APYroro 4ejaoBeKa B XOJ€ CHopa WM AUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;

e MpPU3HABATh CBOE MPABO HAa OLIMOKY MpH pPElICHUH (PU3NYECKUX 3ajay WIH B
YTBEPKJECHUSAX HA HAYYHBIE TEMbI U TaKOE K€ MMPaBo JAPYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonimy oOyuenuss B 7 KJjacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

e HCTOJIb30BaTh MOHATHUSA: (U3UYECKHE W XUMHUYECKHE SIBJICHUS, HAOJIOJEHUE,
AKCTIIEPUMEHT, MOJIEJb, TUIIOTE3a, SAUHUIIBI (PU3NUECKUX BETUYWH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSTHUSI BelecTBa (TBEPIOE, KUJKOE, ra3000pa3HOe), MEXaHUYECKOe
IBUKEHUE  (paBHOMEpPHOE, HEpPaBHOMEPHOE, TNPSIMOJIUHEHHOE), TpPaeKTOpHs,
paBHOAEHCTBYIOIIAs cuia, aedopmarus (yrnpyras, IJIacTHYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

e paznuyarh sBIeHUs (auddy3us, TEIoBOe JBWKEHHWE YacCTHUI[ BEIeCTBa,
PaBHOMEpPHOE [BH)KEHHE, HEPAaBHOMEPHOE IBUKECHHE, WHEPIUS, B3aUMOJCHCTBHE
TEJ, pABHOBECHE TBEPBIX TEJI C 3aKPEIJIEHHON OChIO BpallleHHUs, Iepeaadya JaBICHUS
TBEPABIMU TETIAMU, KUAKOCTSIMHU U ra3amu, aTMocepHoe JaBjieHHE, TUIaBaHUE Tel,
IpPEBpAIICHUSI MEXaHUYECKOW SHEPTUH ) 110 ONMHUCAHUIO UX XapAaKTEPHBIX CBOWCTB U HA
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

e pacmo3HaBaTh MPOSBICHHE H3YyYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXKarolem
MHUpE, B TOM uucie (u3uyeckue SBICHUS B MPHUPOJAC: MPUMEPHI JBIKCHHS C
Pa3IMYHBIMU CKOPOCTAMH B KMBOM M HEKHMBOM NPUPOJE, NEHUCTBUE CUIbI TPEHUS B
NpUPOAC W TEXHHUKE, BIMSHUE aTMOC(EPHOTrO JaBICHUS Ha >KUBOW OpPraHU3M,
IJJaBaHWE PbIO, pbhlUard B TEJI€ YEJIOBEKAa, IMPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO
3a/layy B Y4eOHYIO, BBIJICJSATH CYIIECTBEHHBbIC CBOWCTBA (MPU3HAKK) (U3HUECKUX
SIBJICHUM;

e ONUCHIBATH HW3YYCHHBIC CBONCTBA Te€l W (PUINUYECKHE SBICHUS, WCIOIb3Ys
¢usnueckre BeMWUYUHBI (Macca, O0BEM, IUIOTHOCTH BEMIECTBA, BpPEMsi, IIyTh,
CKOPOCTb, CPEAHSII CKOPOCTb, CHJIa YHNPYTOCTH, CHJIAa TSDKECTH, BeC Tela, CHiia
TpeHUus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Ta3a), BbITAJKHUBAIOIIAs CUIa,
MeXaHudeckass paldoTa, MOIIMHOCThb, IIJICYO CHJIbI, MOMEHT CHJbI, KOA()(PHUIIMEHT
MOJIE3HOTI0 JEUCTBUSI MEXAaHU3MOB, KHHETHYECKAs W MOTEHIUAJIbHAsl SHEPrus), Mpu



ONMHMCAHMM MPABWIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI MCHOJIb3YEMbIX BEIUYMH, UX
0003HaYeHUsI U €AVHUIIBI PUINYECKUX BEIUYUH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOLINE
JaHHYI0 (U3UYECKYI0 BEIMYHMHY C JIPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduxu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

e XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBJICHUS W MPOLECCHI, HCHOIb3Ys
MpaBUjia CIOKEHUS cui (BIOJIb OJHOU MpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, mpaBUii0O paBHOBeCHs pblyara (0J0Ka), «30J0TOE€ MPaBUIIO» MEXaHUKH,
3aKOH COXpPAaHEHHUS MEXaHWYECKOW HSHEpruu, MNpuh HTOM JaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aMIUCHIBATh €0 MAaTEMAaTUYECKOE BhIPAKEHUE;

e OOBSICHATH (PU3MUECKHUE SIBJICHMS, MPOLECCHl M CBOMCTBA TE€d, B TOM 4YHCIIE U B
KOHTEKCTE€  CHUTyallud  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISABIATH
NPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX IIAroB C
onopoi Ha 1—2 u3yyeHHbIX CBOWCTBA (PU3MUECKUX SABICHUM, PUINUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

e pemiath pacu€THblC 3a7ayd B 1—2 JEHCTBUS, MCMOIB3YS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaIOIIME (DU3UUECKUE BEJIMYMHBI: HA OCHOBE aHajiu3a YCJIOBHS 3a/layu
3aMMChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (hU3MUYECKHUE BEITUYUHBI B (HOPMYIBI U
IPOBOAUTH PAaCUYEThl, HAXOJIUTh CIIPABOYHbIEC JAaHHBIC, HEOOXOAUMBIC ISl PEUICHUS
3aJlay, OLIEHUBATh PEATHUCTUYHOCTh OJYYEHHOU (PU3NYECKOI BETMUNHBI;

e pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH (PUINYECKUX
METOJOB, B OIHCAHUM WCCIEIOBAHUS BBIIEIATh MPOBEPIEMOE MPEANOIOKEHUE
(rumoTe3y), pa3iuyaTh W HUHTEPHPETUPOBATH IMOJYYEHHBIM pe3yJbTaT, HAXOIUTh
OLIMOKU B XOJI€ OMBITA, JIEaTh BHIBOBI 10 €r0 Pe3yJibTaTaM;

e TPOBOJUTH OIBITH IO HAONIOACHUIO (DU3NYECKUX SBICHUN WIN (U3UICCKUX
CBOMCTB Tes: (OPMYIUPOBATH MPOBEPSEMbIE MPEANOI0KEHUSA, COOMPATh YCTAHOBKY
U3 TPENJIOKEHHOTO OOOpYAOBaHMs, 3alKMCBhIBATh XOJ OMBITa U (POPMYIUPOBATH
BBIBOJIbI,

e BBITIOJIHATH MPSAMbIE U3MEPECHHSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CUIIBI
U TEMIEpaTypbl C WCIOIb30BAHUEM AaHAJIOTOBBIX M MHU(POBBIX MPUOOPOB,
3aMMChIBaTh MOKa3aHUs MPUOOPOB € Y4ETOM 3aJaHHON abCONIOTHON MOTrPENTHOCTH
U3MEpPEHU;

e TPOBOJUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hU3MYECKON BETUYHHBI OT IPYroi
C HCMOJb30BaHUMEM NPSMBIX U3MEPEHUN (3aBUCHUMOCTH IYyTH PABHOMEPHO
JBIKYIIErOCs Tejla OT BPEMEHU JBUKECHHS Te€Ja, CHJIbl TPEHUSI CKOJIbKEHHS OT Beca
TeNna, KadyecTBa OOpa0OTKU IMOBEPXHOCTEM TEI W HE3aBUCUMOCTH CUJIBI TPEHHUS OT
IJIOIIAIM CONPUKOCHOBEHUSI TE€J, CWIbl YOPYTOCTH OT YJIMHEHUS TMPYXUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT OOBEMA MOTPY:KEHHOM YACTH Tela W OT IUJIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBUM IUIaBaHUS TEJ, YCIOBHH paBHOBECHS pblyara M OJIOKOB),



y4acCTBOBaTh B IUIAHUPOBAHUU YYEOHOTO HCCIIEIOBaHUS, COOMpPATh YCTAHOBKY H
BBITIOJIHATh U3MEPEHUs, CIAEAYs MPEJI0KEHHOMY IJIaHy, (PUKCUPOBATH PE3YIbTAThI
MOJIy4YEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIUYMH B BUJE MPEHJIOKEHHBIX TaOIUI U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO pPE3yJibTaTaM UCCIICIOBAHMUS;

e TMPOBOJUTH KOCBEHHBbIC M3MEpEHUs (HU3NYECKUX BEIUYUH (IJIOTHOCThH BEIIECTBA
KUJKOCTH M TBEPAOrO TeNa, CUJa TPEHUS CKOJBXKEHUSA, HABICHUE BO3/yXa,
BBITAJIKMBAIOIIASl CHUJIAa, JCUCTBYIOIIAs Ha MOTPYKEHHOE B JKUAKOCTH TEJIO,
KOA(DUIIMEHT T0JIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIYS MPEITI0KEHHOM
WHCTPYKIIUU: TIPU  BBITIOJIHEHWHM M3MEPEHHN COOHMpaTh HAKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIUUUHBI;

e coOnO/aTh TpaBWJa TEXHUKH O€30MacHOCTH Mpu padore ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

e YKa3bIBaTh MPUHIUIBLI JICUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, ATUHAMOMETP, COOOIIAIOIINECS COCY IbI, OAPOMETP, phlyar, MOJBUKHBIN U
HETOABMKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTD;

e XapaKTepU30BaTh MPUHIIUIBLI JCHCTBUA H3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB C OMOPOM HA WX OMUCAHHSA (B TOM YHCIIC: MOJUIUIHUKH, YCTPOWUCTBO
BOJIONIPOBOJIA, THUJIPABIMYECKUI MPEcC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCTOJb3ysd 3HaHHUS O CBOWCTBaX (PM3MUECKUX SIBICHUN U HEO0OXOIUMbIE
¢uznueckue 3aKOHbI U 3aKOHOMEPHOCTH;

e MPUBOAUTH MpPUMEPHl (HAXOAUTh HWHPOPMAIMIO O MpUMEPaX) MNPAKTUYECKOTO
UCIIOJIb30BaHUs (U3MUYECKMX 3HAHUN B TOBCEIHEBHOM >XU3HHM [IJIs1 OOeCleyeHUs
0e3omacHOCTH MpU OOpallleHuH C TpUdopaMU M TEXHHUUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHHUS 3/I0POBbsi W COOJIIONIEHHUS HOPM DKOJIOTMYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

e OCYIIECTBISATH OTOOp MCTOYHUKOB MH(opManuu B MHTEpHETE B COOTBETCTBUM C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HWMEIOUIMXCS 3HAHUW U MYTEM
CpaBHEHHSI Pa3IUYHBIX HCTOYHUKOB BBIIEIATH WH(OOpPMAIUIO, KOTOpas SBISETCS
MIPOTHUBOPEUHNBOUN WIIM MOKET OBITh HEJJOCTOBEPHOM;

e WCIIONB30BaTh TMIPU BBIMOJHEHUW YYEOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
TUTEpaTypy (HU3UUYECKOTO CONEpKaHMs, CHpPaBOYHBIE MaTepuajbl, PECYpPChl CETU
WuTtepHer, Biamerpb mpuéMaMud KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HAa OCHOBE
2—3 WMCTOYHHMKOB WH(pOpManu (HU3UIECKOTO COJEPKAHMS, B TOM UYHUCIE ITyOJIHYHO
JIenaTh KpaTKue COOOIICHUS O pe3ybTaTaxX MPOCKTOB WM y4eOHBIX MCCIICIOBAHHM,
MIPU 3TOM TPAMOTHO MCITOJIH30BATh N3yUEHHBIN MOHITHITHBIA anmapat Kypca (Gpu3uku,
COMNPOBOK/IATh BHICTYIIJICHUE MPE3EHTALUEH;



e MPU BBHINOJHEHUU YYEOHBIX TMPOEKTOB U  MCCICAOBaHUN  pacrpenensiTh
00sI3aHHOCTU B TPYyMIE B COOTBETCTBUHU C TMOCTABICHHBIMU 3aJadyaMu, CIECIUTH 3a
BBIIIOJJTHEHUEM IIJJaHa JCHCTBUM, aJC€KBAaTHO OIICHHMBATh COOCTBEHHBINM BKJaJa B
NEATENBHOCTD I'PYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsS
MHEHHUE OKPYKAIOLIUX.

K xoniy oOydenuss B 8 KJjacce MpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMMUXCS YMEHUM:

e VCHOJIb30BaTh IMOHATHS: Macca U pa3MePbl MOJIEKYJI, TEILUIOBOE JIBUKEHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTALINYECKUE U aMOpdHbIe Tea,
HACHIILICHHBII M HEHACBIIIEHHBIM TMap, BIAXHOCTh BO3/yXa, TEMIIEpATypa,
BHYTPEHHSI DHEPrus, TEIUIOBOM JBUTaTElb, 3JIEMEHTAPHBIA JJIEKTPUUECKUM 3apsij,
AJIEKTPUYECKOE TMOJI€, MPOBOAHUKU M JIUDJIEKTPUKH, TOCTOSHHBIM SJIEKTPUUYECKUUN
TOK, MarHUTHOE TI0JIC;

e paznuyath SABJICHUS (TEIUIOBOE PACHIMPEHUE U CXKATHUE, TEIJIoNepeaaya, TErIoBoe
paBHOBECHE, CMauyMBaHUE, KaNWUISPHBIC SIBJICHUS, WCHAPECHHUE, KOHJCHCAIKs,
IUIaBJICHUE, KPUCTAIIU3 AU (oTBEepACBaHUE), KUIICHHE, Terionepeaaya
(TETUIONIPOBOHOCTh, KOHBEKIIMS, W3JIYUEHUE), DJEKTpU3AIUS TeJl, B3aUMOJICHCTBUE
3apsAloB, JEHUCTBUS JJIEKTPUYECKOrO TOKA, KOPOTKOE 3aMBIKAHWE, B3aUMOJICUCTBHUE
MAarHuTOB, JEMCTBUE MArHUTHOI'O IMOJISI HA TTPOBOJHUK C TOKOM, SJIEKTPOMAarHUTHas
WHIYKIMSA) TO0 OINUCAHUI0O HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SBIICHHUE;

e paCIO3HABaTh MPOSBICHUE H3YYCHHBIX (U3UUYECKUX SBICHUH B OKPYXKaIOIIEM
MHUpE, B TOM uuciie pu3nuecKue sBICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSDKEHUE U
KanWUISIpHBIE SIBIICHUSI B TMPUPOJE, KPUCTAUIBI B mOpupoje, uziaydeHue CouHIa,
3aMep3aHre BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeETa,
AIICKTPUYECKUE SBJICHUS B aTMocdepe, dSISKTPUUECTBO IKUBBIX OPTraHU3MOB,
MarHuTHOE Moje 3eMiu, Japedd MOoJIIOCOB, POJIb MAarHUTHOTO TOJS JJIS JKM3HU Ha
3emiie, MOISPHOE CUSHHUE, IPU 3TOM MEPEBOJIUTH MPAKTHYECKYIO 3a/1a9y B YUCOHYIO,
BBIJICJIATH CYIIICCTBCHHBIC CBOMCTBA (IPU3HAKH) (PU3HUECKUX SBIICHUI;

e OIMCHIBATh H3YYCHHBIC CBOWCTBA TeNl M (PU3NUECKUE SBICHUSA, HCIIOIb3Ys
dbu3uvecKre BEIWYWHBI (TeMIepaTypa, BHYTPCHHSS YHEPTHsl, KOJIWYECTBO TEIUIOTHI,
yaelibHasE TEIUIOEMKOCTh BENIECTBA, YJEJbHAs TEIUIOTA TIUIABJICHUS, YJEJIbHAS
TEMJ0Ta NapooOpa3oBaHusl, yAelbHAas TEIJIOTa CrOpaHUsl TOIUIMBA, KO3(POUIMEHT
MOJIE3HOTO JICMCTBUSI TEIJIOBOM MAIMHBI, OTHOCUTENIbHAsI BJIAXXHOCTh BO3AyXa,
AJICKTPUYECKUN 3apsifi, CWla TOKAa, JJIEKTPUYECKOE HAIpPSHKEHUE, COMPOTUBIICHHUE
MPOBOJIHUKA, YACIBHOE CONPOTHUBJICHHUE BellecTBA, paboTa MW MOIIHOCTH
ANIEKTPUUYSCKOTO TOKA), MPU ONMUCAHWH MPABMUIHLHO TPAKTOBATh (DH3MUSCKUN CMBICI
HCTOJIb3YEMBIX BEJIMYMH, 0003HAYEHUS] M €IMHUIIBI (PU3NUECKUX BEIMYMH, HAXOIUTh



(OpMyIIBI, CBSA3BIBAIOIINE JAHHYIO (PH3UUYECKYIO BETUYMHY C APYTUMHU BEIUYHHAMM,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEIIMYNH;

e XapaKTEpHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SBICHUS W TIPOIECCHI, HCIOIB3YS
OCHOBHBIE TIOJIOKCHHSI MOJIEKYJISIPHO--KHMHETHUECKOW TEOPUU CTPOCHHUS BEIIECTBA,
MPUHIMI CYMEPIO3UIINK ToJIe (HAa KadyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa Ui ydacTka Ienu, 3akoH J[xoyns—JIeHa, 3aKoH COXpaHEeHHUS
DHEPTUH, MPHU ITOM JaBaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M 3aIlMCHIBATH €TI0
MaTeMaTHYECKOE BBIPAKCHUE;

e OOBSICHATH (PU3MYCCKHUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCJIC U B KOHTEKCTE
CUTyanun MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa: BBISIBJISTH
NPUYUHHO-CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 |—2 JIOTMYECKUX IIaroB C
ormopoi Ha |—2 W3Yy4YCHHBIX CBOWCTBA (PU3MUCCKHMX SBJICHUH, (DU3UUYCCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEI;

e pemiath pacuéTHbIC 3ajJayd B 2—3 JCHCTBUS, HMCIOJIB3YS 3aKOHBI UM (DOPMYJIBI,
CBSI3BIBAIONINE (U3MYECKHME BEJIMYMHBI: HAa OCHOBE AaHaNMW3a YCJIOBHSA 3aJadu
3aIKMCHIBATh KPATKOE YCIOBUE, BBISIBIATH HEJIOCTATOK JIAHHBIX JUIS PEIICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC IS €€ PEIICHHMS, TPOBOIUTEL PACUEThI
M CpaBHUBATh IMOJYYCHHOE 3HAYCHHE (U3MUCCKONW BEIWYUHBI C HM3BECTHBIMHU
JTaHHBIMH;

e pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH (PUINYECKUX
METOJIOB,  HCHOJB3Yys  OMNHCAaHWE  MCCIENOBaHUS, BBIIETATH  MpPOBEpPsSEMOe
NPENNOJIOKEHUE, OIEHUBATh MPABUWIBHOCTh MOPAJIKA IMPOBEACHUS HCCIEIOBaHUS,
JIeNaTh BHIBOIBL;

e TPOBOJUTH OIBITH IO HAONIOACHUIO (PUBMYECCKUX SBICHUN WIH (DU3NISCKUX
CBOMCTB Ten (KamWwUISPHBIC SBICHUS, 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
o0BéMa, TeMIepaTypbl, CKOPOCTH TIpollecca OCThIBAaHUS M HArpeBaHus MpuU
U3Iy4YeHUW OT I[B€Ta WU3Nydaromeld (Moriomaiiei) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs] BOABI OT TEMIEPATyphl JKUJIKOCTH U IUIOMAAUM €€ TIOBePXHOCTH,
ANEKTpU3AIUsS Tel U B3aUMOJCHCTBUE DJICKTPUUYECKUX 3apsANIOB, B3aUMOJCHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyalW3allis MAarHUTHBIX IOJIEHM TMOCTOSHHBIX MarHWTOB,
JIEHCTBUSI MAarHUTHOTO TOJS Ha TPOBOJAHUK C TOKOM, CBOWCTBA DJIEKTPOMArHUTA,
CBOMCTBA JJIEKTPOJBUTATENSI TIOCTOSHHOTO TOKa): (HOPMYIUPOBATH MPOBEPSEMBIE
MPEANOJIOXKEH!sI, CcOOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 00OpYyIOBaHUSA,
OTHMCHIBATH XOJI OTBITA U (HOPMYTUPOBATH BHIBOIHI,

e BBIMIOJIHATH TPSAMBIE HW3MEPECHHS] TEMIEPaTypbl, OTHOCHUTEIHHON BIAXKHOCTH
BO3/lyXa, CWJIBI TOKAa, HAMPSDKEHUS C HCIIOJH30BAHMEM AaHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3NUYECKUX BEIUYHMH, CPAaBHHUBATh PE3yAbTaThl H3MEPEHHH C YYETOM
3a/1aHHOM aOCOJIIOTHOU MOTPEIIHOCTH;



e MPOBOJUTH UCCIIETOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIUUYHHBI OT IPYroi
C UCIOJIb30BaHUEM IPSIMBIX W3MEPEHUI (3aBUCUMOCTH COMPOTUBIIEHUS MPOBOJIHUKA
OT €ro JJMWHBI, IUIOIIAAW IIONEPEYHOTO CEYEHUS W YIEIbHOTO CONPOTHUBIICHUS
BEILlECTBA ITPOBOJHMUKA, CHJIBI TOKA, UAYLIETO Y€pe3 MPOBOJHUK, OT HANPSDKEHUS HA
IIPOBOJTHUKE, HCCIIEIOBAHUE MOCIEI0BATEIBHOIO M IAPAJUIENBHOTO COEIWHEHUI
MIPOBOJHUKOB): IJIAHUPOBATH HCCIIEOBAaHUE, COOMpATh YCTAHOBKY M BBINOJHSATH
U3MEpPEHHUs, Cleaysl IPEIJ0KEHHOMY IJIaHy, (PUKCUPOBATh PE3yabTaThl MOJTYYEHHOU
3aBUCUMOCTH B BHJA€ TaOmul M TpaduKoB, JAelaTh BBIBOJALI IO pe3yJibTaTaM
UCCIIEOBAHNS;

e MPOBOJUTH  KOCBEHHblE  HW3MepeHHus  (usmyeckux  BeauuuH  (yJenabHas
TEIUIOEMKOCTh  BEILIECTBA, COMPOTUBIEHUWE TPOBOAHMKA, padoTa M MOIIHOCTH
AJIEKTPUUECKOr0 TOKA): TJIAHUPOBATH W3MEPEHHs, COOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEIys IPEMJIOKEHHON HHCTPYKIIMH, Y BBIYUCIIATh 3HAYEHUE BEJIMUYMHBI,
e COONIIONATh TPaBWJIA TEXHUKW OE30MACHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

e XapaKTepHU30BaTh NPHUHIIMIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOICTB € OMOpPOIl Ha MX OMUcaHus (B TOM YHUCIE: CUCTeMa OTOIUICHUS JOMOB,
TUTPOMETp, TMapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETUYUK DIIEKTPUUECKON
DHEPTUHU, DIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE JIIEKTPONPUOOPHI
(mpuMepsl), DNIEKTPUYECKUE MTPENOXPAHUTETH, SJIEKTPOMATHUT, 3JIEKTPOJBHUraTEIh
MIOCTOSIHHOTO TOKa), MCIONB3Yys 3HAHUS O CBOWMCTBaX (PU3MYECKUX SBICHUU U
HeoOX0uMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOMCTBA M M3MEPUTENbHBIE TPUOOPHI 1O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JIBUTATENIb BHYTPEHHETO CrOpaHUsl, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh
CXEMBI UIEKTPUYECKUX LIENEH C MOCJIENOBATEIbHBIM U NApPaJUIEIbHBIM COCIMHEHUEM
AJIIEMEHTOB, pa3iuyasi yCIOBHBIE 0003HAUCHHSI JIEMEHTOB AJICKTPUUECKUX IETIeH;

e TMPUBOAWUTH MPUMEPHI (HAXOAUTHh HWHPOPMAIMIO O MpPUMEPaX) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUN B TMOBCEIHEBHOW KHM3HU ISl OOecredeHus
0e3omacHOCTH TpU OOpameHuu ¢ TpudopaMu U TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHHUs 3/I0pOBbS U COOJIOACHHS HOPM DKOJIOTUYECKOTO TOBEJCHHUS B
OKPY’KAIOIIEH CPEAE;

e OCYIIECTBISTh MOUCK MH(pOpManuu (HU3NUECKOTO coaepkaHus B MHTepHeTe, Ha
OCHOBE HMEIOIIMXCSA 3HAHUM M IIYTEM CPABHEHMS JOIOJHUTEIBHBIX HMCTOYHUKOB
BBIJICIIATh HMHPOPMAIUIO, KOTOpas SBISETCS MPOTHBOPEUMBON HIM MOXKET OBIThH
HEJIO0CTOBEPHOM;

e HCHOJIb30BaTh MPHU BBHINOJHEHUU YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISAPHYIO
IUTEPaTypy (PU3MUECKOro COJEpKaHMs, CIPAaBOYHBIE MaTepualbl, PECYpChl CETH



WuTepuer, BmameTs MNpuéMaMH KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3[1aBaTh COOCTBEHHbIE MHCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHUs, 0000uas
UHPOPMAITUIO U3 HECKOJIBKUX MCTOYHHKOB (PU3NYECKOTO COACPKAHMS, B TOM YHCIIE
nyOMMYHO TPEACTaBIATh  PE3yNbTaThl MPOSKTHOW WM  HCCIEI0BATEILCKOMN
JeSITeTFHOCTH, IIPH 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUYCHHBIN MOHITHIHBIN anmapat
Kypca (PU3UKH, COMPOBOXK/IATh BRICTYIUICHUE TIPE3CHTAIUEH;

e TIPH BBIMIOJIHEHUU YYEOHBIX MPOEKTOB M HWCCICIOBAHHNA (PU3UUIECKUX TMPOIIECCOB
pacmpeaensaT 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33/]a4aMH,
CIIETUTHh 3a BBHIMOJHCHHWEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHWBAaTh COOCTBEHHBIH BKJaA B JACITENBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTHUBHOE B3aWMOJICHCTBUE, TIPOSBIISISl TOTOBHOCTH pa3peniarb KOH(QIUKTHL.
K koHmy oOyuenuss B 9 Kjacce mpeIMETHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOITNXCST YMECHHIA:

e HCIIONB30BaTh TOHATHS: CHUCTEMa OTCYETa, MaTepualbHas TOYKA, TPACKTOPHSI,
OTHOCHTEIFHOCTH MEXaHUYIECKOTO JIBUKCHUS, nedopmarus (ynpyras,
IUTacTUYeCKas), TpPEHWe, IICHTPOCTPEMHUTEIBbHOE YCKOPEHWE, HEBECOMOCTh U
Heperpy3ku, MEHTP TSHKECTH, aOCOTIOTHO TBEPAOE TENIO, IEHTP TSHKECTH TBEPIOTO
Tejla, PABHOBECHE, MEXaHMYECKHE KojJeOaHHs U BOJIHBL, 3BYK, HH(Qpa3ByK u
YABTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M J1aJbHO30PKOCTb, CIEKTPbl HCIYCKAHWA M TOIJIOLIEHUs, anb(da-,
Oera- ¥ raMMa-U3J1y4eHUs], U30TOIbI, A/I€pPHAsI SHEPIreTHKA,;

e pa3nuyaTh ABJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBU)KEHUE,
pPaBHOYCKOPEHHOE  MpsIMOJMHEMHOE  JB)KEHHE, CBOOOJAHOE TaJeHue  Ted,
paBHOMEpPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEUCTBUE TE€J, PEaKTHUBHOE
JBIDKEHUE, KojieOaTeIbHOE JBM)KCHHE (3aTyXaloUIMe U BBIHYXKICHHbBIC KOJeOaHUs),
pE30HAHC,  BOJHOBOE  JIBWKEHHE,  OTPaXEHHWE  3BYKa,  IpsIMOJMHEITHOE
pacrnpocTpaHeHHe, OTpaXXeHHEe U TMPEJIOMJIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kKEHUE CBETA, pPa3joXKeHHE OEOoro CBETa B CIEKTP U CIOXKEHHE CHEKTPaJbHBIX
[[BETOB, JMCIEPCHUsI CBETa, €CTECTBEHHAs paJHOaKTUBHOCTb, BO3HHUKHOBEHHE
JMHEHYaTOro CHEeKTpa HM3JIY4YeHHs) MO OINUCAHUIO MX XapaKTEepPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE;

e pacro3HaBaTh NPOSBICHHE H3YYCHHBIX (DU3MUECKUX SIBICHUNH B OKPYKaIOLIEM
Mupe (B TOM 4Hciie pu3nueckue siBICHUS B MPUPOE: MPUIUBBI U OTJIUBBI, ABHKEHUE
wianeT CONHEYHOM CHUCTEMBI, pPEaKTUBHOE JBIKEHHUE HKUBBIX OPraHU3MOB,
BOCTIPUSITUE 3BYKOB >KMBOTHBIMH, 3€MJIETPACEHHE, CEHCMHYECKHUE BOJHBI, I[yHAaMH,
9X0, I[BE€Ta Te€J, ONTUYECKUE SBJICHHUS B TNPUPOJE, OHOJOTHYECKOE eWCTBUE
BUIUMOTO, YIbTPA(QHUOJIECTOBOIO W PEHTTEHOBCKOTO H3IYYCHHH, €CTECCTBEHHBIN
panguoaKTUBHBIA (POH, KOCMHUYECKUE JTY4YH, PAAHOAKTUBHOE H3JIY4YCHHE MPHPOIHBIX



MUHEpAJIOB, JECUCTBHE PAJIMOAKTUBHBIX H3IIYYCHHH Ha OPraHW3M 4YeJIOBeKa), TpHU
OTOM TEPEBOAMTH MPAKTHUYCCKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBCHHBIC
CBOMCTBa (MpU3HAKK) PUBHUECKUX SBIICHUM;

e ONUCHIBATH HW3YUYCHHBIC CBOHCTBA Tel © (U3WYCCKHE SBICHUS, HCIIOIb3YS
du3nUecKre BEIUYUHBI (CPEIHSIS U MTHOBEHHAS CKOPOCTh TeJIa TIPU HEPAaBHOMEPHOM
JBUKEHUH, YCKOPEHUE, TIEPEMENICHHE, IMyTh, YII0oBas CKOPOCTh, CHUJIa TPCHUS, CHJIA
YIPYTroCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHHs, BEC Telld, MMITYJIbC
TEeJNa, UMITYJIbC CHJIBI, MEXaHWYeCKas padoTa M MOIIHOCTh, MTOTCHIIMAIbHAS dYHEPTHUS
TeNa, TMOAHATOTO HaJ IOBEPXHOCTHIO 3E€MJIM, IOTCHIMAJIBbHAS DSHEPrUS CHKaTOU
NPYXXUHBI, KUHETHYECKAash DHEPrus, IIOJIHAS MEXaHWUYecKas OJHEprus, MNEpHoJ |
JacToTa KoJjieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH
CBETa, TMOKAa3aTellb MPEJIOMIICHUS CpEeJbl), NMPU OMUCAHWUU MPaBUIBLHO TPAaKTOBATh
(U3HYECKHI CMBICIT UCTIOJIb3YEMBIX BEJIMYUH, 0003HAUYCHUS U CITMHUIIBI (PU3NUSCKUX
BEJIMYHMH, HAaXOJIWUTh (DOPMYJIBI, CBSA3BIBAIOIIUC JAHHYIO (PU3NUYECKYIO BEIMYHUHY C
JAPYTHMH BEJIIMUYMHAMH, CTPOUTH T'paUKU HM3YYEHHBIX 3aBUCUMOCTECH (PU3NYCCKHX
BEJIMYMH;

e XapaKTEpH30BaTh CBOWCTBA TeJ, (PU3MYCCKHE SIBIICHUS W IPOLECCHI, HUCIIOIb3Ys
3aKOH COXPaHCHHS SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIIUII CYTIEPIIO3UITNN
CWJI, MPUHIUI OTHOCUTEIbHOCTH [anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOHBl OTPAXEHUS U TPEJOMIICHHS CBETa, 3aKOHBI COXpaHEHUS
3apsAIOBOTO M MAacCOBOTO 4YHCEN TMpH SAEPHBIX peakiusix, MpU OSTOM JaBaThb
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMHUCHIBATH €T0 MATEMAaTHUYECKOE BHIPAKEHUE;
e OOBSICHATH (PU3MYECKHUE TMPOIIECCHl M CBOWMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid  MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISBIATH  MPUYUHHO--
CJICJICTBEHHBIE CBSI3HM, CTPOUTH O0BSICHEHUE W3 2—3 JOTUYECKUX IIaroB C OMOPOH Ha
2—-3 W3YyYCHHBIX CBOWCTBA (U3MYECKUX SBICHHUM, (DPU3NUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

e pemarb pacy€THble 3aJaud (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHIN),
MCIIOJIb3YSI 3aKOHBI M (DOPMYIIBI, CBsI3bIBaIONIME (PU3MUECKUE BEITUYMHBI: HA OCHOBE
aHanM3a YCJIOBHSI 3a/1a4d 3alHChIBATh KPATKOE YCIOBHE, BBHISBISTH HEIOCTAIOIINE
Wi W30BITOYHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIEC IS
pElIeHHs, TPOBOJUTh pacy€Thl M OICHUBATH PEATUCTUYHOCTH TOJTYYECHHOTO
3HauYeHUs (PU3NIECKON BEITMUNHEI;

e pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIMHU (PHU3NIECKUX
METOJIOB, WCIONB3ysd  ONMUCAaHWUE  WCCICNOBAaHUS, BBIACIATH  IPOBEPSIEMOE
MPEANOI0KEHNE, OICHUBATh MPABUIBLHOCTH TMOPSAKA MPOBEACHUS HCCIEIOBAHUA,
JIeIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTIBITOB;

e TMPOBOJUTH OMBITHI MO HAOTIOAECHUIO (U3MYECKUX SBICHUH WU (PU3NIECKUX
CBOWCTB Ten (WM3ydeHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpPAaHCHWs SHEPTHH,



3aBUCUMOCTh TEpHOAa KOJICOaHWH TPYKMHHOTO MasTHHKAa OT MAacChl Tpy3a H
KECTKOCTH TIPYXHHBI W HE3aBUCHUMOCTh OT aMIUIMTYIbl MaJlbIX KOJIeOaHMiA,
NOPSIMOJIMHEWHOE PAcIpOCTPaHEHUE CBETa, PAa3lIoKeHHE Oeloro cBera B CHEKTD,
M3Y4YCHUE CBOMCTB HM300paXCHHUS B IUIOCKOM 3€pKajieé W CBOWCTB HM300pa)KeHUS
npeaMera B cobuparonieil auH3e, HaOJII0ACHUE CIUIONIHBIX U JTMHEWUYAThIX CIEKTPOB
W3JIYYEHUs): CaMOCTOATEIIBHO COOUpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
00OpyIOBaHUS, OMMMCHIBATH XOJT OTIBITA U €T0 PE3YJIBTATHI, (JOPMYIHUPOBATH BHIBOIHI;
e TPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO TPSIMBIX U3MEPEHUHN, OMpEesisi CpeIHee
3HAUCHUE HU3MEpsSEeMON BeIUYHMHBI ((POKYCHOE pacCTOSHHE COOMPAFOIICH JIMH3BI),
000CHOBBIBAaTh BBIOOP CIIOCOOa N3MEPEHUS (M3MEPUTEIIHBHOTO MPUOOopa);

e MPOBOJUTH  HWCCJIACAOBAHHWE  3aBUCUMOCTEH  (U3UYECKUX  BEIMYHMH  C
UCIIOJIb30BAHUEM TPSMBIX H3MEPCHHH (3aBUCUMOCTH ITIYTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBMKCHUW O3 HadaJdbHOW CKOpPOCTH, Tepuoaa KoyieOaHui
MaTEMaTUYCCKOTO MasTHUKA OT JUIMHBI HHUTH, 3aBUCHMOCTH YIJIa OTPa)KEHHUS CBETa
OT Yyrjla TaJeHus W yIja TMPeJIOMJICHUS OT yrja TNajcHUs): IUTAaHHPOBAThH
UCCIICIOBAaHNE, CaMOCTOSATEIBLHO COOUpPATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIBTATHI
MIOJTYYCHHOW 3aBUCUMOCTH (PM3MYCCKUX BEIIMYMH B BUJC TaOJIUIl U rpaduKOB, JIeIaTh
BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

e MPOBOJUTH KOCBEHHBIE M3MEPEHHUS (PU3NYECKHX BEIMYMH (CPEIHSAs] CKOPOCTh U
YCKOpEHHE Tejla TpH PaBHOYCKOPEHHOM JBWKEHHH, YCKOPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh MPYKUHBI, KOIPDUIMEHT TPEHUSI CKOJIbXKEHUS, MEXaHHUYeCcKas
pabota W MOUIIHOCTb, YacTOoTa M TMEpPHOJ KoJieOaHWN MaTeMaTH4YeCKOro u
NPYXKUHHOTO MAasITHUKOB, ONTHYECKas CHJIa COOMpAroOUIed JTUH3bI, PaJMOaKTUBHBIN
¢GoH): TMIAaHUPOBATh U3MEPEHHUSA, COOUpPATh OKCIEPUMEHTAJIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUs, CIeNys MPEeII0KEHHON MHCTPYKIMHU, BBIUMCIATH 3HAYCHUE
BEJIMYMHBl W aHAJU3UPOBATh TIOJYYCHHBIC PE3YNbTaThl C YYETOM 3aJlaHHOMN
MIOrPEMIHOCTH U3MEPEHUN;

e COONIONATh TPaBWJIA TEXHUKW O€30MAaCHOCTU TMpu paboTre ¢ J1abopaTOPHBIM
00opyTI0BaHUEM;

e pa3nUYaTh OCHOBHBIC MPHU3HAKH M3YYCHHBIX (PU3NYECKUX MOJENeH: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIH MCTOYHUK CBETA, JIyd, TOHKAas JUH3A,
TIaHeTapHas MOJIENIb aTOMa, HyKJIOHHAs MOJIEIb ATOMHOTO SIIpa;

e XapaKTEpHU30BaTh TPHUHIIMIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOHCTB C OMOpPOW HAa WX ONHCaHWs (B TOM 4YHUCJE: CIUJOMETp, NaTYUKU
MOJIOKCHUS, PACCTOSHUS M YCKOPEHWs, paKeTa, 3XOJIOT, OYKH, TIEPUCKOI,
¢doToamnmapar, ONTHYECKUE CBETOBOBI, CIIEKTPOCKOTI, JO3UMETp, kKamepa BuibcoHa),
WCIIOJIb3YSI 3HAHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUN M HEOOXOAMMBIC (pU3NUYECcCKue
3aKOHOMEPHOCTH;



e HCIOJNB30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOIIECCOB MPU PEIICHUH
y4e0HO--TIPAKTHYECKHUX 3a/1a4, ONITUYECKUE CXEMBI JIJIsl TOCTPOSHUSI M300paKeHU B
IUIOCKOM 3€pKajie U COOMPAIOILEH JIH3E;

e MPUBOAMUTH MNpPUMEPHl (HAXOAUTh HHGPOPMAIMI0 O MpPUMEPAX) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUN B IOBCEJAHEBHOM >KM3HM A OOecredeHUs
0e30macHOCTH MpU OOpallleHHd ¢ NpudopaMu U TEXHUYECKHMMH YCTPONCTBaMH,
COXpPAHEHHUS 3/I0pPOBbsi W COOJIIOJIEHHS HOPM DSKOJIOTMYECKOTO TOBEJIECHUS B
OKPYKAIOIIEN CPEAE;

e OCYILIECTBIATHh NOUCK HH(OpManuu ¢uznueckoro coxaepxanHusi B HHrepHere,
CaMOCTOATENIbHO (HOPMYIUPYST MOUCKOBBIN 3ampoC, HAaXOAUTh IMYTH OMNpeaeNeHUs
JIOCTOBEPHOCTH TOJIy4YeHHOW HMHGOPMAIIMM Ha OCHOBE HMEIOLIUXCS 3HaHUU U
JOTIOTHUTENbHBIX HCTOYHUKOB;

e HCIOJNIb30BaTh TMPHU BBIMOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISPHYIO
TUTepaTypy (U3MUECKOro CoJepKaHMs, CHpPaBOYHBIE MaTepuajbl, PEecypchl CETH
WurtepHer, Branerb npuéMamMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e cO3/aBaTb COOCTBEHHbIE THCHbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE
UHPOpMAIMM U3 HECKOJbKMX HCTOYHUKOB (PU3NYECKOTO COJEp)KaHus, MyOJIUYHO
IPEJCTABIATh PE3yNbTaThl IPOEKTHOM WIJIM UCCIIEOBATEIbCKON AESITEIbHOCTH, MPH
TOM TPaMOTHO HCIIOJIb30BAaTh HU3YYEHHBIM MOHATUHMHBIN ammapar H3y4aeMoro
pa3nena (U3MKK M CONPOBOXKAATh BBICTYIUIEHME IMpe3eHTalMed ¢ yd4éToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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Pa3nes 1. @u3uka 1 e€ poJib B NO3HAHMHN OKPY/KAIOIIEro MHUpa

1.1 ®dusznka - Hayka 0 IpUpOJE 2
1.2 dusnueckue BEINYNHEI 2
1.3 EcrecTBeHHOHAaY4HBIN METO/] IO3HAHUS 2

Utoro mo pazneny 6
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Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHepPrus
51 PabGoTa 1 MouHOCTH 3
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padoThI padoThI
Paznen 1. TennioBble siBJIeHUSs
11 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TemuoBbIe mpoieccol 21 1 )
Wroro mo pazueny 28
Pasnen 2. DiekTpuyeckue 4 MATHUTHbIE ABJICHUS
DneKTpUYecKue 3apsiibl.
2.1 3apsKeHHBIE Tela U UX 7 1
B3aMMO/ICHCTBHE
2.2 [ToCTOSIHHBIN EKTPUYECKUIN TOK 20 1 7
2.3 MarHuTHBIC SIBIICHHS 6 15
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Hroro mo pazueny 37
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padoThI padoThI
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1.1 8 10 1
€ro OMUCaHUs
1.2 BsaumoneiictBue Ten 20 1
1.3 3aKOHBI COXPaHEHUS 10
Hroro no paszneny 40
Pa3pnen 2. Mexanuveckne KoJieOaHUS U BOJHbI
2.1 MexaHnyeckue KoJieOaHus 7
2.2 MexaHn4ecKue BOJIHBL. 3BYK 1
Hroro no paszneny 15
Paspen 3. DileKTpOMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 ONEKTPOMarHUTHOE MOJIE U 6 2




QJICKTPOMAIrHUTHBIC BOJIHBL

Uroro mo pazneny 6
Paznen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI PacIpOCTPaHEHHS CBETA 6 2
4.2 JIMH3BI ¥ OITHYECKHE TPUOOPHI 6 3
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
51 Hcnyckanue u MorJioneHne CBeTa 4 1
aTOMOM
5.2 Crtpoenune aToOMHOTO siipa
5.3 SnepHbie peaknuu
Hroro no pazneny 17
Pa3nen 6. IloBTopuTeibHO-0000 a0 1M MOYJIb
[ToBTOpEeHUE M 0000ImIEHNE
6.1 cojepx)aHus Kypca ¢puznku 3a 7-9 9 2
KJiacc
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 27
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K padouyeii nporpamme

1o y4eOHOMY IpeaMeTy
«®Du3uka» 7-9 KjaccoB

MyHununajJibHoe 010/1KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
«KorToBckasi cpeaHsisi 001eo0pa3oBaTeibHas HIKOJA - JeTCKUI caa»
Pa3nonbHeHnckoro paiona Pecnyoauku Kpbsim

KaJICHI[apHO-TeMaTI/I‘IeCKOG INIAHUPOBAHUC
nmo npeamery «@uzuka»
s 7 kiaceca
Ha 2023/2024 y4yeOHbIil rox
SAxumoBu4 Erop AsexkcanapoBu4

¢. KoroBckoe, 2023 1.



KaJ’IeH}IapHO — TEMATUYIECCKOC NIJIAHUPOBAHUE

1o npeamery «®usuka»
g 7 Kiaacca

2 yaca B HeJieJ110, 68 4acoB B roa

Ne ara ara
Tema ypoka A A

H/H NpoBE€ACHUS 110 npoBe€acHus 1Mo

IIAHY paxry

®u3nka — Hayka o npupoje. SABiaeHus npupoasl
DU3NYECKUE SABICHUS

3 dusnyecKkre BEJIMUYUHBI U X U3MEPEHUE
VYpok-uccnenoBanue "M3mepenue reMneparypsl npu

4 TTOMOTIIH >KUJIKOCTHOTO TEPMOMETPA U JaTunKa
TeMIeparypbl”

5 Merto1p1 HaygyHOTO TIO3HaHUSL. Onucanue PU3NYECKUX
SIBJIEHUI C IIOMOIILIO MOJIeIel
VYpoxk-uccnenoanue "[IpoBepka runoTe3bl: JaaTbHOCT

6 moJI€Ta mapuka, MylmeHHOT0 TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OOJIbIIe BBICOTA MycKa"

7 Crtpoenue BemiectBa. OMBITH, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIEeCTBA

8 JIBMKEeHHeE YacTHIL BEIIECTBA

9 VYpok-uccienoBanue «OnpITH 10 HAOIIOACHUIO TEIIJIOBOTO
paciupeHus ra30B»

10 | Arperarnsie cocTostHUS BemecTsa
Oco0eHHOCTH arperaTHhIX COCTOSTHUHN BOoBL. O000IIIeHNe

11 | mo pasneny «IlepoHauanbHbIE CBEAECHHS O CTPOEHUU
BEIIECTBA»

12 Mexannyeckoe BUKeHue. PaBHOMepHOE 1 HEpaBHOMEPHOE
JIBUKCHHE

13 | Cxopocts. Equnune! ckopoctu

14 | Pacuer nytu ¥ BpeMeHH JBUKEHHS

15 | Unepumsa. Macca — Mepa HHEPTHOCTH TEI

16 [TnotHOCTH BemecTBa. PacueT macchl 1 00beMa Tena mo ero
IJIOTHOCTHU

17 JlaboparopHas paboTa «Onpeenenre IIoTHOCTUA TBEPIOTO
Tena»

18 | Pemenue 3amau no teme "TlnoTHOCTH BemecTa"

19 Cuna xak xapakTepHucTrKa B3aumoaencTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yueHne 3aBUCUMOCTH

20 | pactsoxenus (nedopManum) OPYKUHBI OT NPUIOKEHHOM
CHIIBI»

21 | Ssnenne tarorenus. Cuna THKECTH

29 CBsi3b MEX1y CHIION TSKECTU U Maccoil Tena. Bec Tena.

Permrenne 3agau mo reme "Cuna tsoxkecta"”




Cuna TsKecTH Ha Ipyrux miaHetax. @uznueckue

23
XapaKTePUCTUKH TUIAHET

24 | Usmepenue cui. JlunamoMerp

25 | Bec Tena. HeBecomocTh

26 CrnosxeHue IByX CUJI, HallpaBJIEHHBIX 110 OJHOMN IPSIMON.
PaBHoOelicTByrOIas CHII

27 | Pemenwue 3ana4 no teme "PaBHozeiicTByromas cui"

28 | Cua Tpenus u €€ BUIbL TpeHne B IPUPOJIE ¥ TEXHUKE
JlaboparopHas padota «/3yueHue 3aBUCUMOCTH CHITBI

29 | TpeHHMs CKONBKEHHUS OT CHIIBI JaBIICHHS U XapaKTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTEI

30 | Pemenwue 3a1a4 Ha ONpPEAEICHUE PABHOACHCTBYIOIIEH CHIIBI

31 Pemenue 3amgau mo remam: «Bec tenay, «I'padudeckoe
n3zobpaxenue cuimy, «Cuibl», «PaBHOIEHCTBYIONIAS CHIDY
KonTponasHas pabora no temam: «Mexanudeckoe

32 | gBukeHue», «Macca, IIOTHOCTBY, «Bec Tenay,
«I"paduueckoe nzoodpakeHue crny, «CHIIb

33 | Masnenue. CiocoObl yMEHBIIEHUS ¥ yBEIMYEHHS JABICHUS

34 JlaBrieHue ra3za. 3aBHCUMOCTD JIaBJICHHUS T'a3a OT 00bEMa,
TeMITepaTyphl

35 [Tepenava naBiaeHus TBEPIBIMU TEIAMU, JKHIKOCTSIMH H
razamu. 3akoH [lackais

36 JlaBieHue B ®KUAKOCTHU U rase, BBI3BAHHOE JEMCTBUEM CHJIbI
TSYKECTH

37 Pemenne 3agau o teme «JlaBieHue B )KUAKOCTH U Tas3e.
3akoH [lackamnsy»

38 | Coobmaromuecs cocysl

39 | T'mapaBiuueckuii mpece

40 | Manomerpsl. [TopuIHEBOH KUAKOCTHBIN HACOC

41 | Armocdepa 3eMiti U IPUYKMHBI €€ CYLIECTBOBAHUS

42 | Bec Bo3ayxa. ATMOC(EPHOE JaBJICHHE

43 | Usmepenune armochepuoro nasienus. Onwir Toppuuemiu

44 3aBUCHUMOCTB aTMOC(HEPHOT0 JaBJICHUS OT BHICOTHI HAJ[
ypOBHEM MOpsi

45 | bapomerp-anepous. ATMocdepHOe TaBIeHHE Ha PA3TUYHBIX
BBICOTAX

46 | Pemenue 3amau no teMe " AtMocepHoe napieHue"

47 | HelCTBHE XHUIKOCTH U ra3a Ha IOrPYKCHHOE B HUX TEJIO.
ApxumenoBa cuia

48 JlaboparopHas paboTa «OnpeneneHne BhITATKUBAIOIIECH
CHJIBI, IEHCTBYIOIIEH Ha TeJO, MOTPY)KEHHOE B )KHUJIKOCTh
JlaboparopHas paboTa mo teme «lccnenoBanue

49 | 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
KUJKOCTb YaCTU TEIa»

50 | INnaBanue Ten

51 JIaboparopHas paboTa "KoHCTpynpoBaHue apeoMeTpa Hiin

KOHCTPYMPOBAHUE JIOAKHU U OIIPEJIEIICHUE €€




rpy3onoaséMHOCTH"

Pemenue 3anau no temam: «IlnaBanue cynos.

52 BosznyxomiaBanuey, «/laBiaeHne TBEpABIX TEN, )KUAKOCTEU U
ra3oB»

53 KonTpomnpHas pabora no Teme «JlaBjieHrne TBEPIbIX Tell,
JKUAKOCTEN U ra30By

54 | Mexanuueckas paboTa

55 | MomHocTh. EAUHUIBI MOIIIHOCTH

56 VYpok-uccienoBanue "Pacyér MOIIHOCTH, pa3BUBAEMOM Npu
noabéMe 1o jectHuue"

S7 | Ipocteie MexaHu3MBbI. Poruar. PaBHOBECHE CHIT Ha phlyare

58 Poruaru B Texnuke, ObITY U nipupojie. JJabopatopHas pabora
«MccnenoBanue yCI0BHIl paBHOBECHS PhIUara

59 | Pewenwue 3a1a4 1o TeMe «YCIOBHS PABHOBECHS PbIYaray
KoadunmenT noneznoro neicTBUs MEXaHU3MA.

60 | JlaGoparopuas pabora «smepenne KII/I HakIoHHOM
MIJIOCKOCTH

61 | Pemenue 3amau no Teme "Pa6ota, MomHOCTH, KITJT"

62 Mexanudeckas sHeprusi. Kunetnueckas v moTeHIMaabHas
SHEPTHSI

63 | 3akoH coXpaHEHHS MEXaHHYECKO SHEPTHH
YPOK-3KCIIEpUMEHT 10 TeMe " IKCIIEPUMEHTATBLHOE

64 | ompenenenve U3MEHEHUS KAHETUYECKON U MO TEHIMATBLHOM
SHEPIruU MPY CKATHIBAHUU TeJla 0 HAKIIOHHOMW MJIOCKOCTH"

65 KonTtponbHas padoTa nmo teme «PaboTa 1 MOIIHOCTb.
DHEPrus»

66 PesepBHbIit ypok. PaboTta ¢ TekcTamu o teme
"MexaHnndeckoe IBUKeHUE"

67 PesepBubIil ypok. PabGoTa ¢ Tekcramu o teme "JlaBieHue
TBEPABIX TEJ, KUIKOCTEH U ra3oB"

63 PesepBubIit ypok. PaboTta ¢ Tekcramu o teme "Pabora.

MomHocTh. DHeprus"




Ipunoxenne

K padouyeii mporpamme

1o y4eOHOMY IpeaMeTy
«®Du3uka» 7-9 KiaccoB

MyHununajJibHoe 0I/:KeTHOe 0011e00pa30BaTe/ibHOE YUpPeKAeHUe
«KoToBckasi cpeaHsisi 0011e00pa3oBaTebHas HIK0JA - JeTCKUI caa»
PasnonbHeHnckoro paiona Pecnyoauku Kpbsim

KaJICHI[apHO-TeMaTI/I‘IeCKOG INIAHUPOBAHUC
nmo npeamery «Puzuka»
g 8 kiacca
Ha 2023/2024 y4yeOHbIil rox
SAxumoBu4 Erop AnekcanapoBu4

¢. KoroBckoe, 2023 1.



KaJ’IeH}IapHO — TEMATUYIECCKOC IJIAHUPOBAHUEC

1o npeamery «®usuka»
i 8 kiacca

2 yaca B HeJieJ110, 68 4acoB B roja

Ne ara ara
Tema ypoka A A

H/H NpoBE€aACHUS 110 npoBe€acHus 1Mo

IIaHY paxTy

1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUU U MX ONBITHBIC TTOATBEPKICHUS

2 Macca u pazMep aTOMOB B MOJIEKYJT

3 Mogenu TBEPOTO, )KUJIKOTO M Ta3000pa3HOTO COCTOSTHUMN
BeIlleCTBA
OObsicHEHUE CBOMCTB TBEPIOTO, KUJIKOTO M Ta3000pa3HOTO

4 COCTOSIHMM BEIIECTBA HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU

5 Kpucrannmaeckue u amopdasie Tena

6 CmaunBaHue U KalmWUISIpHOCTB. [loBepXHOCTHOE
HaTsDKECHUE

7 | TeroBoe pacIIMPEHHE U CKATHE

8 Temmnepatypa. CBsi3b TEeMIEpaTyphbl CO CKOPOCTHIO
TEIJIOBOTO JABUKEHUS YACTHII

9 Bayrpennss sueprus. CriocoObl ”3MEHEHHS BHYTPEHHEH
SHEPruu

10 | Buap! Temnonepenaun
VYpoxk-koupepennus "[IpakTruueckoe UCIOIb30BaHNE

11 | rennoBBIX CBOMCTB BEIECTB M MATEPHAIIOB B LIENSAX
sHeprocoepekeHus"

12 | KoanuecTBo TemioTsl. Y aeinbHas TEMI0EMKOCTh

13 YpaBHeHue TerioBoro 6ananca. TemiooOMeH U TeraoBoe
paBHOBECHE
JlaGopaTtopHnas pabota "VccienoBaHue sSiBJICHUS

14 | tenoo6GMeHa Npy CMEIIMBAHUY XOJI0HOM M rOpsuei
BOIGI"

15 Pacuer konuyecTBa TEIIOTHI, HEOOXOAUMOTO IS
HarpeBaHus TeJa U BBIACISEMOr0 UM MIPU OXJIaKICHUU

16 JlaboparopHas pabota "Onpenenenue yaeabHON
TEIUIOEMKOCTH BeliecTBa"

17 | Dueprus Tommea. VaenbHas TEMIOTa CrOPaHKs

18 [InaBneHue u oTBEpAEBaHUE KPUCTATNIMYECKHUX TEN.
VY nenbHas TEmOTa MJIaBJICHUS

19 JlaboparopHas pabota "Onpenenenre yaeabHON TEMIOTHI
IJIaBJIEHUA Jpaa"

20 | IMapooOpasoBanue u KoHaeHcalus. Micnapenue
Kumnenue. Y nenpHas Temnora napooOpa3oBaHus U

21 | xongeHcanuu. 3aBHCHMOCTb TEMIIEPATYPHI KATIEHUS OT

aTMOCc(EepHOTrO JaBJICHUS




Brnaxnocts Bo3ayxa. Jlaboparopras pabota "Onpenenenue

22 OTHOCHUTEJILHOM BJIAKHOCTU BO3AyXa"

23 | Pemenue 3a1a4 Ha ONPENECICHUE BIAKHOCTH BO3ILyXa

24 [Tpunimns! paboTh! TeMIOBbIX ABurareneii. [Taposas
TypOuHa. /IBUraTesib BHyTpeHHEro CropaHus

o5 KITA TCHJIOBgl“O nBurarens. TennoBble ABUraTENy U 3alluTa
OKpYy>Karolel cpeJibl

26 3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUU B TEILUIOBBIX
mporueccax

97 | HoAroToBKa K KOHTPOJIbHOM pabote no Teme "TemioBele
sBJIeHUs. I3MeHeHune arperaTHbIX COCTOSIHUM BelecTBa'

g KonTponsHas pabora o teme "TemnnoBsle sBIECHUS.
M3meHeHue arperaTHbIx COCTOSIHUM BemiecTBa'

29 | Dnekrpusanus Ten. J[Ba poja dIEKTPUYECKHX 3aPsAI0B

30 VYpok-uccienoBanue "DnekTpu3anus TeJl UHAYKIUEH U IpU
CONIPUKOCHOBEHUH"

31 | BzammogeiicTBHE 3apsKeHHBIX Tell. 3akoH Kynona

32 DnekTpuyeckoe noJie. HanpsykeHHOCTh 3JIEKTPHYECKOTO
noss. [IpyHIMN cyneprno3unmy JEeKTPUYECKUX MTOJIEH

33 Hocwurenu snekTpuyecknx 3apsaoB. DIeMEHTApHBIN 3apsi.
Crpoenue atoma

34 [IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsjia

35 Pemenue 3a1a4 Ha IPUMEHEHUE CBOMCTB AEKTPUUECKUX
3apsaoB

36 DJIEKTPUYECKHI TOK, YCIIOBUA €0 CYIIECTBOBAHUS.
VcTOYHUKH 3IEKTPUYECKOTO TOKa

37 | JIelCTBHS DIEKTPUUECKOTO TOKA

38 VYpok-uccienoanue "JleldcTBUE AIEKTPUUECKOTO OIS Ha
MPOBOJIHUKHU U JTUAIEKTPUKHU"

39 | DiexTpuUeCcKuit TOK B METAJIAX, KUIAKOCTAX U ra3ax

40 | DnekTpuyecKas LENb U €€ COCTABHBIE YaCTH

a1 Cuna Toka. JlabopaTopHas padora "M3mepenue u
peryaupoBaHue CUIIbl TOKa"

42 DnexTpuueckoe HanpspkeHue. Boiabtmerp. Jlaboparopnas
pabota "U3mepenue u perynvpoBaHue HarpsbkeHus"

43 ConpoTuBieHHE MPOBOJHHUKA. Y IEIbHOE COMIPOTUBIICHHE
BEIIECTBA
JIaGopatopHas paboTa "3aBUCUMOCTb 3JIEKTPUIECKOTO

44 | conpoTHBIIEHHs POBOIHKMKA OT €0 JUIMHBI, TUIOMIAN
MOINEPEYHOI0 CEUEHUs U MaTepuana”

45 3aBUCUMOCTB CHJIBI TOKA OT HalpsbKeHUs. 3akoH Oma 11
y4acTKa Lenu
JIaGopatopHas pabota "MccnenoBaHue 3aBUCUMOCTH CHITbI

46 | Toxka, MayIIEro Yepes PeE3UCTOp, OT CONPOTHBIICHHUS
pe3UCTOpa U HANIPSDKEHMsSI Ha pe3ucTope”

47 | HocnenosarenbHoe 1 NapaienbHOE COCIMHCHHS

IIPOBOAHHUKOB




JIaboparopHuas padota "IIpoBepka npaBuiia CIOKEHUS

48 | manpspKeHuii IpU MOCIIEI0BATENLHOM COEMHEHHH JBYX
pe3uctopos"

49 | Jlaboparopras pabora "TIpoBepka npasuia Juis CHIIbI TOKa
IIPU APAJIEIBHOM COEUHEHUH PE3UCTOPOB"

50 Pemenue 3anau Ha npumeHeHue 3akoHa Oma ais
Pa3IMYHOIO COEIUHEHUS IPOBOJHUKOB

51 PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA. 3aKoH J[>KOyIisi-
Jlenna

52 JlaboparopHuas padota "Onpenernenne paboThl ¥ MOIITHOCTH
AIEKTPUYECKOTO TOKa"

53 DneKTpUyecKue e U MOTPEOUTENH IEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3ambIKaHHe
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

54 | "DyexTpudeckue 3apsAbl. 3apsHKEHHBIE TENA U HX
B3auMoieicTBuUs. [10CcTOSTHHBIN 3NIeKTpHUUeCcKUid TOK"
KonTponsHas paborta o Teme "DnekTpruueckue 3apsiabl.

55 | BapsukeHHBIE TeNa U UX B3auMOaecTBUs. [oCTOSHHbIHM
AIEKTPUYECKUN TOK"

56 | TTocTOSHHBIE MArHUTSHI, UX B3aHMOJICHCTBUE

57 Ypok-uccnenoBanue "M3ydeHne noyiei moCTOSTHHBIX
MarHuToB"

58 MarnuTHOe noJsie. MarautHoe 1mosie 3eMJu U €ro 3HaueHue
JUTA )KU3HU Ha 3eMiie

59 OnbIT OpcTena. MarHuTHOE MOJI€ JIEKTPUUYECKOTO TOKA
MarsuTHO€ noJie KaTylK: ¢ TOKOM
[IpuMeHeHne >IeKTpOMarHiuToB B TeXHUKE. JlabopaTopHas

60 | paGora "U3yueHne neiicTBHS MATHUTHOTO MOJIS HA
ITPOBOJIHUK C TOKOM"
DneKTpoABUraTeNb IOCTOSTHHOTO TOKa. Vcnosb3oBanue

61 AJIEKTPOJIBUraTeseil B TEXHUYECKUX YCTPOMCTBAX U Ha
Tpancmnopte. JJabopaTopnas padora "KoHnctpyupoBanue u
u3ydeHue paboThl AIeKTpoiBUraTesns"

62 OnbiThl @apajes. 3aKOH JIEKTPOMArHUTHON WHTYKIIHH.
IIpaBuno Jlenia
OnektporeHepatop. CocoObl NOTYYSHHS IJICKTPUUECKO W

63 | sHeprum. DIEKTPOCTAHIMU HA BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPrUu

64 | Hoaroroska x KOHTPOJIbHOM paboTe 1o Teme
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"

65 KonTponpHas pabota o Teme "DneKkTpudeckue u
MAarHUTHbIE SIBJIEHUs"

66 PezepHblit ypok. Pabota ¢ Tekctamu no teme "TeroBsie
siBJIeHUS"

67 PezepBHblit ypok. PaboTa ¢ TekcTamu 1o teme
"I1oCTOSIHHBIN 2JIEKTPUUYECKUHN TOK"

68 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme "MaruutHsie

SIBJIEHUS"




Ipunoxenne

K padouyeii mporpamme

1o y4eOHOMY IpeIMeTy
«®Du3uka» 7-9 KiIaccoB

MyHununajJibHoe 010/1KeTHOe 0011e00pa3oBaTe/IbHOE YUpPeKIeHUe
«KoToBckasi cpeaHsisi 001e00pa3oBaTebHas HIK0JA - JeTCKUI caa»
PasnonbHeHnckoro paiona Pecnyoauku Kpbsim

KaJICHI[apHO-TeMaTI/I‘IeCKOG INIAHUPOBAHUC
nmo npeamery «Puzuka»
g 9 kiaacca
Ha 2023/2024 y4eoublii roa
SAxumoBu4 Erop AsnexkcanapoBu4

¢. KoroBckoe, 2023 1.



Kaneﬂnapﬂo — TeMaTH4Y€CKO€ IJIAHUPOBAaHUE

1o npeamery «®usuka»
s 9 kiaacca

3 yaca B Hegearo, 102 yaca B rog

Ne ara ara
Tema ypoka A A

n/n NPOBEIEHNS 10 | TPOBEIECHHUS M0

IIaAHY paxry
€XaHUYECKOoe IBIKeHUE. MarepuanbHas TOUKa

1 M M

) Cucrema orcuera. OTHOCUTEIILHOCTh MEXaHUYECKOTO
TIBUKCHISI

3 PaBHOMEpPHOE IPAMOJIMHEWHOE BUKEHUE

4 HepaBHomepHoe npsimonuneiinoe apuxenue. Cpensss u
MTHOBEHHAs CKOPOCTh

S [IpssMOMHENHOE paBHOYCKOPEHHOE JIBHJKEHHE. Y CKOpEHUE

6 CKopocCTh MPSMOJIMHEHHOTO PAaBHOYCKOPEHHOTO JIBHYKCHHUSI.
I'paduk ckopoctu

7 | JlaboparopHas paboTa "Onpenenenue yCKOpeHUs Tela npu
PaBHOYCKOPEHHOM JIBM>KEHUU 110 HAKJIOHHOM MJIOCKOCTH"

8 CBob6oHoe manenue Te. OneiTel [ ammes

9 PaBHOMEpHOE nBMXKEHME 1O OKpyxHOCTH. [lepnoxa n yactora
obOparenus. JImaeitHas U yriioBas CKOPOCTH

10 | [lenTpocTpemMuTENnBEHOE YCKOPEHHE

11 | Iepseii 3akon Herotona. Bekrop cuist

12 | Bropoii 3akon Herotona. PaBHoeicTByrOmas cuna

13 | Tpernii 3akon Herotona. Cyneprno3unys cuin

14 | Pemenue 3amau Ha mpuMeHeHue 3akoHoB HeroToHa

15 | Cuna ynpyrocru. 3akon I'yka

16 | Pemenwue 3anau no teme «Cuiia ypyroctu»

17 | JlaGoparopnas paGora «OnpeaeneHue KeCTKOCTH IPYKHHBD

18 | Cuna tpenus

19 | Pemenue 3anau no Teme «Cuina TpeHH»

20 JIaboparopHas padota "Onpenenenne kodphuueHTa TpeHUs
CKOJIb)KeHUs"

21 Pemenue 3anau no teme "3akons! HeroToHa. Cuna ynpyrocru.
Cwuna tpenus"

29 Cuna TsDKeCTH M 3aKOH BCEeMHPHOTO TATOTEHHUA. Y CKOpPEHUE
CBOOOHOTO Ma/ICHUS

23 Ypok-koHpepenus "JIBmwkeHne Tex BOKPYr rpaBUTAIIHOHHOTO
neHtpa (ConHeuHas cucrema). ['amakTuxu"

24 Pemrenue 3agau no reme "Cuna TSKECTH U 3aKOH BCEMUPHOTO
TSArOTeHUs"

25 | TlepBas KOCMHUYECKask CKOPOCTh. HEBECOMOCTD U MEPErPY3KH

26 PaBHOBecue maTepuanbHOW TOUKU. AOCOIIOTHO TBEPIOE TEJO.
PaBHOBeCHE TBEPIOTO Tela € 3aKPEIUIEHHO N OCBIO BpAIllCHUS

27 | MomenT cuibl. LleHTp TshkecTH

28 | Pemenue 3aga4 1o teme "MomeHT cuibl. LlenTp Tsxect"




[TonroToBka Kk KOHTPOJIBLHON paboTe 1o Teme "MexaHudeckoe

29
nBrokenne. Bzaumoneiictsue ten'

30 KonTtponsHas padora o Teme "MexaHHUECKOE IBHKEHUE.
Bzaumoneiicteue ten"

31 Nmnynsc Tena. UMnysbe cuiibl. 3aKOH COXPAHEHUS UMITYJIbCA.
Yupyroe u Heynpyroe B3auMoJeHCTBHE

32 | Pemenue 3a1a4 10 TeMe "3aKOH COXPAaHEHMS HMITYJIbCA"

33 VYpoxk-koupepenuus "PeakTHBHOE IBIKEHHUE B TIPUPOJIC U
TexHUKe"

34 | Mexannueckas paboTa U MOIIHOCTh

35 | PaboTa CHIIBI TSHKECTH, CUJIBI YIPYTOCTH M CHJIbI TPEHHS
JlaboparopHas padota «OnpeneneHne paboThl CHIIBI TPESHUS

36 | npu paBHOMEPHOM JBMKEHHH TEJIA TI0 TOPU3OHTAILHON
MTOBEPXHOCTH»

37 | Casb sHepruy u padoTsl. [IoTeHIMAaNbHAas DHEPT U

38 | Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKOH SHEPTHH

39 | 3akOH COXpaHEHHUS DHEPTHU B MEXAHUKE

40 JlabopaTtopHnast pabota «/3ydeHune 3aKoHa COXpaHECHHS
SHEPrUN»

41 | KonebarenbHOE ABUKEHUE U €T0 XapaKTEPUCTUKU

42 3aryxaromue kojaedanus. BeIHyX/IeHHbIE KOJIeOaHus.
Pe3onanc

43 | MareMaTu4ecKuil ¥ NPYKUHHBIA MasTHUKH

44 Ypok-uccnenoBanue «3aBUCUMOCTD TIEPHOJIa KOJICOaHUH OT
KECTKOCTH MPY>KUHBI U MAacChl Ipy3a»

45 | [IpeBpamieHue SHEPIUHU [IPU MEXAHUUECKUX KOJIEOAHUIX

46 JlabGopaTtopHnas pabota «OmnpeaeneHrne 4acTOThl U IEPHO/Ia
KoJieOaHU PYKMHHOTO MasiTHUKA

47 JIaboparopHas padota «IIpoBepka HE3aBUCUMOCTH IEpHOIa
KoJiebaHuil Tpy3a, MOABEIICHHOTO K HUTH, OT MACChl Ipy3a»

48 Mexanuueckue BoJaHbl. CBOMCTBA MEXAHMYECKUX BOJIH.
[IpotosibHBIE U OTIEPEYHBIE BOJTHBI

49 Ypok-koHpepenus "MexaHHdecKre BOJTHBI B TBEPIOM TelIe.
Ceiicmnueckue BOJIHbI"

50 | 3Byk. PacpocTpaneHue U OTpaKeHHUE 3BYKa

51 Ypok-uccienoBanue "HabmoaeHre 3aBUCUMOCTH BBICOTHI
3ByKa OT 4acCTOThI"

52 | I'pOMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUUECKUM PE3OHAHC

53 Ypok-koHpepenus "YnpTpa3Byk U HHPPa3BYK B IPUPOJE U
TeXHUKe"

54 ITonroToBka Kk KOHTPOJBHON paboTe 1Mo TeMe "3aKOHbI
coxpaHeHus. Mexanndeckue KojeOaHust U BOJIHbI"

55 KonTponpHas pabota o Teme "3aKoHbI COXpaHEHHUS.
MexaHnnyeckue Koye0aHus ¥ BOJHBI"

56 | DieKkTpOMAarHUTHOE T0JIE. DJIEKTPOMATHUTHEIE BOJIHBI

57 | CpoiicTBa JIEKTPOMArHUTHBIX BOJIH

58 | Vpok-koudepenus "Illkana 37€KTpOMArHUTHBIX BOJIH.




Hcnosib30BaHKE IEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBsI3H"

VYpok-uccnenosanue "M3yueHue CBONCTB AIEKTPOMATHUTHBIX

59 .
BOJIH C IOMOIIIHI0 MOOMIIBHOTO TeseoHa

60 Pemrenue 3aau Ha onpeiesIeHUE YacTOThI U ITTUHBI
3JIEKTPOMArHUTHOM BOJIHBI

61 DnekTpoMarHuTHas npupoja cBera. CKopocTh CBeTa.
BousiHOBBIE CBOMCTBA CBETA

62 Ucrounuku ceta. [IpAMOIMHENTHOE paCIPOCTPAHEHUE CBETA.
3armenust ConHua u JIyHsl

63 3aKoH OTpaXKeHHUS CBeTa. 3epkaia. Pemenue 3a1a4 Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUS CBETA

64 | Ilpenomienue cBeTa. 3aKOH NPEIOMIIEHHS CBETA

65 [TonHOe BHyTpeHHEE OTpakeHHe cBeTa. Mcnonb3oBanue
MOJTHOTO BHYTPEHHET0 OTPAKEHHS B ONITUYECKUX CBETOBOJIaX
JlabopaTtopHas pabota "VccnenoBanue 3aBUCUMOCTH yriia

66 | mpemomileHUs CBETOBOTO JIyda OT yrila HaJ€HHsl Ha TPAHUILIE
"Bo3yx-cTeKino""

67 Ypoxk-koupepenius "Mcnonbp30BaHre MOJTHOTO BHYTPEHHETO
OTpaXE€HUA: CBETOBO/IbI, ONTHKOBOJOKOHHAS CBS3b"

68 | JImmsel. OnTHueckas CHiIa JTMH3BI

69 | Iocrpoenne u306paskeHuii B TMH3aX

70 JlabopaTtopHnas pabota "Onpenenenre POKYCHOTO pacCTOSTHUS
Y ONITUYECKOM CUJIbl coOMparomient JMH3b1"

71 | Ypok-koudepenuus "OnTuueckue JIMH30BIE TPUOOPHI"

72 | T';ma3s kaK ONTHYecKas CUCTeMa. 3peHue

73 Ypoxk-koudepennus "Jledektsl 3penus. Kak coxpanuth
3peHue"

74 Paznoxxenune 6enoro ceeta B cnektp. OnbiTel HetoTOHA.
CrnosxeHue ceKTpaJbHBIX IIBETOB. Jlucnepcus cBeTa
JlabGopaTopHas pabota "OMBITHI IO Pa3JI0KEHUIO OEIOT0 CBETa

75 | B CIEKTpP ¥ BOCIIPMATHUIO LIBETA NPEAMETOB IPH MX
HaOJIOACHUY Yepe3 [IBETOBBIC (PHIIHTPHI"

76 Ypok-npaktukyMm "BosiHOBBIE CBOMCTBA CBETA: AUCIIEPCHS,
uHTephepeHus u qudpaxuus”

77 | OnmiTel Pesepdopaa u maneTapHas MoJelb aTOMa

78 | Tloctynatel Bopa. Mozens aroma Bopa

79 | Hciyckanue u NOrIOMEeHHE CBETa aTOMOM. KBantsl.
JluneiuaThie CIEKTPHI

80 | Ypok-npakrukym "Haburogenue CrieKTpoB UCIyCKaHus "

81 | PagnoakTHBHOCTD U €€ BUIBI

82 | Crpoenue atoMHoro sjapa. HykinonHas Moaesb

83 | PajnoakTUBHBIE NPEBpaIleHus. M30TonbI

84 | Pemenue 3a1a4 no teMe: "PagroakTHBHEIE TIpeBpanieHus"

85 | Ilepuon mosypacnaaa

86 Ypok-koHpepenus "PaguoakTuBHbIC U3TYYSHUS B TIPUPO/IE,
MEIUINHE, TEXHUKE"

87 | SInepHble peakiu. 3aKOHBI COXPAHEHHUS 3aPAT0BOr0 U




MaCCOBOI'0O YHUCCJI

88 | Dueprus cBsA3M aTOMHEIX sep. CBA3b MACCHI U SHEPIUU

89 | Pewenue 3anau no teme "Snepusie peakuuu'

gp | Peaxumu cunresa u penenus suep. MCTOUHMKH dHEPrUH
ConHua u 3B€311

91 Ypok-koupepenmus "Anepuas suepretuka. JlericTBus
PaJIMOAKTUBHBIX U3ITyICHUH HA KUBBIC OPraHU3MbI"
[ToaroToBka K KOHTPOJIBLHOU paboOTe MO TEME

92 | "DneKTpPOMAarHUTHOE MOJIE. DJIEKTPOMATHUTHBIE BOJHBI.
KBanToBbIe siBIICHUS"

93 KonTponbHas pabora o teme "D1eKTpOMarHUTHOE MOJIE.
DneKTpoMarHuTHbIC BOJHBL. KBaHTOBBIE siBiIeHUS"

94 [ToBTOpenue, o606meHne. JlabopatopHbie pabOTHI IO KypCy
"B3aumoneiicteue ten"

05 [ToBTOpenue, 06061eHne. Penienne pacueTHbIX U
KayeCTBEHHBIX 33/1a4 o Teme "TemnoBkle npouecch”

96 [ToBTOpenue, 06061eHne. Penienne pacueTHbIX U
KadecTBeHHBIX 3a1a4 o Teme "KIIJ[ reroBsix aqurarenei"

97 [ToBTOpenue, 06061eHne. Penienne pacyeTHbIX U
KauecTBeHHBbIX 3a1a4 no teMe "KIIJ] anexrpoycranoBok"

08 [ToBTOpenue, o606menue. JlabopatopHbie pabOTHI IO KypCy
"CBeToBbIE SIBJIICHUSA"

99 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

100 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme
"KonebGanus u BoJHbI"

101 [ToBTOpenue, o6obmenne. Pabota ¢ TekcTamu Mo Teme
"CBeToBbIE sIBICHUA"

102 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1Mo Teme

"KBanToBas u suepHas pusuka'




