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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (Qu3MKE Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS COCTaBJieHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yapTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3oBaTelbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a takxke ¢ yu€rom denepalibHOW paboyelt mporpamMmbl
BocnuTanus U Konnenmuu npenogaBanusi yaeoHoro npeamera «dOusukay.

Conepxanue mporpamMmbl 10 (U3UKE HAmNpaBleHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YYarOIIMXCsl M OPraHU3aUI0 N3ydeHHs (U3MKU Ha JIEeSTeIbHOCTHON OCHOBE. B mporpamme
1Mo (HU3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mnpeamera B peanmsanuu tpeboBanuii ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METaIlPeIMETHBIM pe3yJibTaTaM 00Yy4YeHHs], a TAK)KEe MEXKIPEIMETHbIE CBS3H
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUsL.

[TporpamMma mo Gu3MKe yCTaHABIMBACT pACIpeielicHHEe ydeOHOro MaTrepuana Mo rogaM oOydeHus
(mo xjaccam), mpeajaraeT OPUMEPHYIO MOCIEOBATEIbHOCTh U3YyUYEHHUs TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEHM 00y4aroImuxcsl.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IENbIO OKa3aHWS METOAMYECKOW IOMOIIU YYHUTENI0 B
co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

Ouzuka SBISETCS CHUCTEMOOOpa3yroIMM JJisi €CTeCTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIeKAT B OCHOBE IPOIECCOB U SBICHUM, U3y4yaeMbIX XUMHUEH, OHOIOTHEH,
acTpoHOMHEH © (u3MUecKod reorpadueil, BHOCHT BKJIaJ B €CTCCTBCHHOHAYYHYIO KapTUHY MUDA,
IpeocTaBisgeT Haubosiee sicHble OOpas3lpl MPUMEHEHHS HAaydyHOIr0 METOJAa IMO3HaHUS, TO €CTh Crocoda
MOJIy4EHUsl JOCTOBEPHBIX 3HAHUN O MHUpE.

Opna U3 IIaBHBIX 337124 (PU3MUECKOTO 00pa30oBaHUs B CTPYKTYype OOIIEero oOpa3oBaHUS COCTOUT B
(bopMHpPOBaHNUY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00yJarommxcsl.

N3zyuenne pu3nku Ha 6a30BOM YpOBHE MPEAIIOIATaeT OBJIaICHUE CIECTYIOIUMHI KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIIUMH €CTECTBEHHOHAYUHYIO TPAMOTHOCTD:

® HAy4YHO OOBSCHATH SBIICHHUS;

® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAY4YHOI'O UCCIIE0BAHNUS;

® UHTEPIPETUPOBATH JTaHHBIE U UCIOIb30BaTh HAYYHbIE JOKA3aTEIbCTBA JJIs TOJIy4E€HHUS BHIBOJIOB.

Ilenn m3ydyeHus GU3MKU HA YpOBHE OCHOBHOTO 0OIero odpasoBaHusi ompesneiacHsl B Konnenmuu
npemnojiaBaHus yueoHoro npeamera «Pusuka» B 00pa3zoBarenbHbIX opranusanusax Poccuiickoit denepanumy,
peanu3yolImMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IMPOrpaMMbl, YTBEp)KIEHHOH pemenueM Komnerun
MunuctepctBa npocsetnierus: Poccuiickoit @enepanun (mpotokon ot 3 nexadbps 2019 r. Ne [1K48H).

Henun usyvyenus puznku:

e [pUOOpeTeHHEe HHTEepeca W CTPEeMJICHHMs OOydaromMXCs K HAyYHOMY H3YYEHHUIO IPHUPOJIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHUE MPEJICTABICHUI O HaAyYHOM METOJI€ MMO3HaHUS U (POPMUPOBAHUE HCCIEIOBATENHCKOIO
OTHOLLIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

e (opMHUpOBaHHE HAYYHOI'O MUPOBO33PEHMSI KaK pe3y/bTaTa U3yuyeHUs] OCHOB CTPOCHUS MaTepuu U
(GyHIaMEHTAIIbHBIX 3aKOHOB (DU3UKHU;

e (opMUpoBaHHME MPEACTABIECHUN O PONM (U3MKU JJS Pa3BUTUS JIPYTUX ECTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE NPEJCTaBICHUNA O BO3MOXKHBIX cepax Oyayuied npodeccHoHaIbHOU esATEIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOJTOTOBKA K JalIbHEHIIeMy 00y4eHHIO B ’TOM HaIlpaBIEeHUH.

JlocTikeHnne 3THX Iieneil mporpamMmbl Mo (U3MKe Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHMS
o0ecrieunBaeTcs peleHueM CIeayonuX 3a1ay:

e mpuoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHHUYECKUX, TEIJIOBBIX,
AIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;



® TpHOOpETEeHHWE YMEHHUU OIHUCHIBATh U OOBACHATh (PHU3UYECKHE SBICHHS C HCIOJIb30BaHUEM
MOJYYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB PEIICHUS MPOCTEUINNX PACUETHBIX 3a/7a4 C HCIOJB30BAaHUEM (PUINIECKUX
MojieJieil, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a]a4;

® pa3BUTHE YMECHUI HAOIIOAATH MPUPOIHBIC SIBJICHUS W BBIOIHSTH OIBITHI, JIJAOOPATOPHBIC PAOOTHI
U DKCIIEPUMEHTaIbHbIE UCCIIEA0BAHUS C UCTIOIb30BaHUEM U3MEPUTEIbHBIX IPHOOPOB;

e 0OCBOEHHUE MPUEMOB paboOTHI ¢ MH(pOpMaIMel GUNIECKOTO COACPKAHMSI, BKIIOYass WH(HOPMAIIUIO
O COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATU3 U KPUTHUYECKOE OLIEHUBaHNE UH(POpMAIINH;

® 3HAKOMCTBO cO cdepamu NpodHecCHOHANBFHOM JAEATEeIbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKOI HAYKH.

Ha usyuenue ¢usmku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI OTBOJUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B HelleN0), B 9 kiacce
— 102 yaca (3 yaca B HEJIEIIO0).

[Ipennaraemerii B mporpamMme 1O (HU3UKE IEpEeYeHb J1a0OpPaTOPHBIX pabOT U OMBITOB HOCHT
PEKOMEHIATENbHBIA XapakTep, YYUTENb JelaeT BHIOOp MpoBeneHHUs JabopaTOPHBIX PadOT M OMBITOB C
y4€TOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH OOydYaroluXcs, CHUCKAa OSKCIHEPUMEHTAJIbHBIX 3a/laHuil,
IIpeJyUlaraeMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI0 SK3aMeHa 110 (pu3uke.

COJAEP/KAHUE OBYYEHUSA

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o npupoje. SBieHus npuponsl. Ousnyeckue ABICHUS: MEXAHUYECKUE, TEIUIOBHIE,
3JEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. V3mepenune ¢usmueckux BenuyuH. Ousudeckue mpudopsl. [lorpenHocts
n3MepeHnil. MexayHapoiHasi CUCTEMA €IMHULL.

Kak ¢usuka u 1pyrve ecTecTBEHHblE HAYKH H3Yy4aloT NpHpoay. EcTecTBEeHHOHayuHBIM MeETO.
MO3HaHUs: HaOJI0IeHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO MTPOBEPKE
TUIoTEe3, 00BsICHEHNE Ha0I0JaeMoro siBiieHus. Onucanne GU3NUecKuX SBJICHUN C TOMOIIBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue MpuOOPHI U NMpoLEaAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

Jlabopamopuvie padomol u onvimel.

Onpenenenre UEHbI JeNIeHUs MIKaIbl K3MEPUTEIBHOTO pHOopa.

N3mepenue paccTossHUMN.

W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pasmMepoB MaJIbIX TEIN.

N3mepenne remneparypsl IpU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U JaTYUKa TEMIIEPATYPBI.

6. IlpoBeneHre wWccieIOBaHUS IO MPOBEPKE THIIOTE3BI: NAIBHOCTH TOJETA MIApUKa, IYIIEHHOTO
TOPU30HTAIILHO, TEM OOoJIbIlIe, UeM OO0JIbIle BHICOTA MYCKA.

Pasnen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3mepbl. ONbITHI, JOKA3bIBAIOIINME JUCKPETHOE
CTPOEHHE BEILIECTBA.

SAEEI A .

JBmxenue yactuil BeniectBa. CBsI3b CKOPOCTH JABMKEHHS YacTHUIl ¢ TeMmepaTypod. bpoyHoBckoe
nBkenue, 1uddysus. BzaumoseiicTBue yacTull BEIECTBa: MPUTSHKEHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE I'a30B, KHUJIKOCTEH U TBEPIABIX (KPUCTAIUIMYECKUX) Tell.
BzanmocBs3n MCKIY CBOMCTBaAMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX U UX aTOMHOMOJICKYJIAPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.



Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO ABUKCHUSI.

2. Habmonenue nuddysumn.

3. HaOmronenue siBeHu, OOBSICHAIONINXCS MPUTSHKEHUEM HIIM OTTAJIKUBAaHUEM YacTHUI] BEIECTBA.

Jlabopamopnwvie pabomot u onvimeul.

1. Ouenka aguameTpa aToMa METOJIOM PSAOB (C UCIOIb30BaHUEM (GoTorpaduii).

2. OnbITHI 1O HAOIOICHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.

3. OnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUSL.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.

Mexannueckoe aBmxeHue. PaBHOMepHoe U HepaBHOMepHOe aABMKeHHE. CkopocTh. Cpeansis
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. Pacuér myTu u BpeMEeHH JIBUKECHHUSL.

SBnenue uHepuuu. 3aKOH HHEpUUHU. B3aummoneicTBue Tesl Kak NpUYMHA H3MEHEHUS CKOPOCTH
nBUKeHHs Tell. Macca kak Mepa uHepTHocTu Tena. [1notHocTs BemecTBa. CBsI3b MIIOTHOCTU C KOJIHMYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA.

Cuna xak xapakTepucTuKa B3auMmozeictsus ten. Cuna ynpyrocty u 3akoH ['yka. I3mepeHnue cuibl ¢
IIOMOUIBI0 TUHAMOMETpa. SIBieHHe TAroTeHus U cuia TsokecTd. Cuila TSKECTH Ha JIpYrux mjaHeTtax. Bec
tena. HeBecomocth. CroskeHue CuWil, HApaBIIEHHBIX MO OAHOW mpsiMod. PaBHoxelctByromas cun. Cumia
TpeHus. TpeHre CKOIbKEHUs U TpeHue Mokos. TpeHnue B Ipupojie U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHHYEeCKOTo ABMKEHUS Tela.

N3mepenune ckopocTu MPSIMOJIMHEHHOTO ABHKEHUS.
Habntoienue siBJeHUs] HHEPIIUH.

Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cuil, HapaBJICHHBIX 110 OJJHON MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

1. Onpenenenne CKOPOCTH  pPAaBHOMEPHOIO  JBMXKEHHs  (IIapuka B JKUJIKOCTH, MOJENU
AIEKTPUIECKOTO aBTOMOOWIIS U TaK JIajiee).

ok wn

2. Ompenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIOHHOW TIOCKOCTH.

3. Ormpenenenue MIOTHOCTH TBEPAOTO Tela.

4. OnbITBI, JEMOHCTPUPYIONIUE 3aBUCUMOCTh pacTshkeHus (nedopmaimu) MPYKUHBI — OT
MIPUIIOKEHHOMN CHIIBL.

5. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tella U Xapakrepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Jasnenne. CriocoObl yMEHBIIEHUS U yBEMYEHUs 1aBieHus. /{aBienne raza. 3aBUCUMOCTb JIaBJICHUS
raza or o0béma, TemmepaTypsl. [lepenaya maBneHus TBEPABIMU TeJIaMH, >KUIKOCTIMHU W ra3aMu. 3aKOH
[Tackans. [TneBMaTnueckue MalIMHBI. 3aBUCUMOCTH JIaBICHUS KHUJAKOCTU OT TyOuHBI. ['mapocraTuueckuii
napaaokc. CooOmiatomuecs: cocybl. [ uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpUUuHBI CyIIeCTBOBaHUS BO3AYIIHON 0OO0OJOYKH
3emnu. OnbiT Toppuuemiu. M3mepenue atMochepHOro MaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTo NaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbops! amst u3MepeHust aTMOCEepHOTO TaBICHUS.

JleficTBHUe KUIKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX Teo0. BrITankuBaromias (apxuMeaoBa) CHIIA.
3akon Apxumena. [TnaBanue ten. BozmyxomnaBanue.

Hemoncmpayuu.

1. 3aBHCUMOCTH IaBIIEHUS Ta3a OT TeMIIEPaTyphl.

2. Tlepenava naBieHUs )KUAKOCTHIO M Ta30M.

3. Coolmaromnmecs: CoCy/Ibl.

4. I'uppaBianueckuii mpecc.



5. IlposiBnenue aecTBUs aTMOC(HEPHOTO JTABJICHHUS.

6. 3aBUCHMMOCTb BBITAIKUBAIOIIEH CUIBI OT O0BbEMa MOTrPYXKEHHOM 4YacTH Tena M IUIOTHOCTH
KHUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue miaBaHMs Te: IUIABAHUWE WM IOIPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOILICHHS
IUIOTHOCTEH TeJIa U )KUJIKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. UccnenoBanue 3aBUCUMOCTH BECa Te€la B BOJE OT 00bEMA MOTPYKEHHOM B KUAKOCTh YacTH TeJa.

2. OmnpenerneHne BBITAIKUBAIOLIECH CUIIBI, JEHCTBYIOIIEH Ha TeOo, IOIPYKEHHOE B KUAKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT MaCChl
Tena.

4. OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B
KHJIKOCTH, OT 00bEMA MOrpyKEHHOH B KUAKOCTb YaCTH TeJa U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBaHue apeomeTpa WM  KOHCTPYUPOBaHME JIOAKM M OmpejaereHue  eé
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKocTh. IIpaBuio paBHOBecusl pblyara.
[Ipumenenue npaBuiia paBHOBECHS pbluara K Osoky. «3osnotoe mnpaswio» mexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas 3Heprus. IIpeBpaiienune ogHoro suaa
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUs PHEPIUH B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Ompenenenue paGoThl CHIIBI TPEHHUS NPU PABHOMEPHOM JIBUKEHHUU TejJa MO TOPU3OHTAIBLHON
MTOBEPXHOCTH.

2. WccnenoBanue ycioBUi paBHOBECHS phluara.

3. Namepenue KII/] HakIOHHOM MIIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 6. TenuioBble siBJICHUS.

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHUECKON TEOPUH CTPOEHUs BellecTBa. Macca u pa3mepbl
ATOMOB M MOJICKYIJI. OHI)ITI)I, MOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MOHGKynﬂpHOKHHeTHHGCKOﬁ TCOpHHU.

Mogenu TBEPAOro, JKUAKOIO M Ta3000pa3HOro COCTOSHMM BemiecTtBa. Kpucramimueckue u
amopdubie Tena. OObACHEHHE CBOWCTB Tra30B, >KUIKOCTEH M TBEPABIX Tel HAa OCHOBE IOJIOXKEHUH
MOHeKyﬂﬂpHO-KHHeTH‘IeCKOﬁ TCOpHHU. CMauuBaHue H KallMJIUIAPHBIC SABJICHUS. TermoBoe pacliupeHuc u
CKaTHe.

Temneparypa. CBs3b TeMIEpPATypbl CO CKOPOCTHIO TEIUIOBOTO JBMIKEHHUS 4acTull. BHYyTpeHHsA
sHeprusa. CrocoObl M3MEHEHMs BHYTPEHHEH SHEpruM: TeIuloneperaya W COBEpLICHHE pPaboThl. Buabl
TEIIONEPEIavu: TEMIONPOBOIHOCTD, KOHBEKIUS, U3IIyYCHHE.

KonuuectBo TemioTsl. Y aenbHas TEMIOEMKOCTh BellecTBa. TenaooOMeH U TEIIOoBOE paBHOBECHE.
VYpaBHenue TeruioBoro OanaHca. [lnaBneHue M OTBepAeBaHME KPHUCTAIIMUECKUX BELIECTB. Y AelbHAsS
teruiota 1uiaBneHus. [lapooOpazoBanne u koHneHcauus. Vcmapenuwe. Kunenue. YnenbHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJbHAs TEIJI0Ta CTOPAHUS.



[Tpuntuner padotel TermmoBbix asurateneit KIIJ TemmoBoro neurartens. TersoBble ABUTATENH U
3alIUuTa OKPYKaloIIEe Cpeibl.
3aKOH COXpaHEHUs U MIPEBPAILCHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.
Hemoncmpavyuu.
Hab6mronenrne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue quddysun.
HaGmoienne SBICHU CMAaYMBAHMS U KAMAJUTSIPHBIX SBJICHUM.
HabiroieHre TemioBoro pacimpeHus Ted.
N3menenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEBaHUM WJIH OXJIAXKICHHH.
[IpaBuia nuamepeHus TemMnepaTyphbl.
Bupel reruionepenayu.
OxJnax7eHre Ipu COBEPLUICHUN PaOOTHI.

©CooNORALDNE

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CUIIAMHU.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. Habmronenne kumeHusl.

12. HalGnropeHue MOCTOSHCTBA TEMITEPaTyphl IPH IJIABJICHUH.

13. Moieny TemIOBBIX IBUTrATENIEH.

Jlabopamopnwvie pabomot u onvimeol.

OnbITHI 0 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSDKEHUS.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnbIThI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

HodE

5. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABICHHS BO3yXa OT €ro 00béMa M HArpeBaHHS WIH
OXJIAXKICHHUSL.

6. IlpoBepka rumnoresbl JMHEHHON 3aBUCHUMOCTHU JJIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIeparyphbl.

7. HaGmronenne M3MEHEHMs1 BHYTPEHHEW PHEPTrUU Tella B PE3y/bTaTe TEIUIoNepenayd u padoThI
BHEUIHUX CHUII.

8. HccnenoBaHue siBIE€HUS TEMJI000MeHa ITPU CMEIIMBAHUM XOJIOAHOM U ropsyeil BOJbI.

9. OmnpeneneHne KOIMYECTBA TEIUIOTHI, IMOJYYEHHOIO BOJOM MpH TEIUIOOOMEHE C HarpeThiM
METAIINYECKUM LIUITUHAPOM.

10.  Ompenenenue yaenpHON TETTIOEMKOCTH BEIIECTBA.
11.  HccnenoBaHue npoliecca UCIIApEHUs.

12.  OmnpeneneHne OTHOCUTENbHON BIaXXHOCTH BO3yXa.
13.  Ompenenenue yaenbHON TETJIOTHI TUIABJICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexrpuzanus Ten. J[Ba poaa 3JIeKTpUYECKHX 3apsAaoB. B3anmozelicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHIIBI B3aUMOEHCTBUS 3apsKEHHBIX TEJl OT BEIMYMHBI 3apsAI0B U PACCTOSTHHUS MEXKIY
TeIamu).

Onektpuueckoe mone. Hanpspk€HHOCTH  dnekTpuueckoro mosst. [IpuHumun — cynepno3uiuu
AJIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snexTpuueckux 3apsiioB. OJIEMEHTapHBIN dieKTpuueckuid 3apsn. CTpoeHHMe aToma.
[IpoBOIHUKYN W TUAAEKTPUKUA. 3AKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHUS SJIEKTPUYECKOrO TOKa. MICTOYHHMKM MOCTOSHHOTO
Toka. JIefcTBUS 3NEeKTpHUUECKOro ToKa (TEIIoBOe, XMMHUYECKOE, MAarHUTHOE). DJIEKTPHYECKUil TOK B
KHUAKOCTAX U rasax.

Onektpuueckas nenb. Cuia Toka. OJEeKTpudeckoe HampsbkeHne. COINpOTHBIIEHHE MPOBOIAHMKA.
VYaenpbHOe conmpoTuBieHHE BellecTBa. 3akoH Oma 11s yuyactka menu. [locienoBarenbHoe U napajuiebHOE
COEIMHEHHE MTPOBOJHUKOB.



PaGota u MOMIIHOCTH 3JIEKTpHUecKOoro Toka. 3akoH Jxoyns—JIeHma. DIEeKTpHYecKue Iend u
MOTpeOUTENH IEKTPUUECKOl sHeprun B 6bITy. KopoTkoe 3aMbikaHue.

ITocrossHHBIE MarHUTHL. B3anMMOAEMCTBHE MOCTOSIHHBIX MarHUTOB. MarnutHoe mnosie. MarHuTHoe
noJie 3eMJIM U €ro 3HaueHue Juid Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe 1osie 3JeKTPUYEcKOro TOKa.
[IpuMeHeHHne >IEeKTPOMarHUTOB B TEXHUKE. JleficTBME MarHMTHOrO MOJs HAa NPOBOJHUK C TOKOM.
DneKkTpoABUraTellb MOCTOSHHOIO TOKa. Mcnosib30BaHue 31€KTpoABUTaTENel B TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHCHOpTe.

Onbitel @apajnes. SBneHHe 3IEKTPOMArHUTHOM MHIAyKuuu. [IpaBuno JleHua. Dnexrporeneparop.
CrocoObl TONTyYeHUS! DBJIEKTPUUYECKON SHEPrud. OJEKTPOCTAHLMKM Ha BO300OHOBISEMBIX MCTOYHHUKAX
SHEPIHUH.

Hemoncmpayuu.

DneKkTpu3anus Teml.

JIBa poJia 2JIEKTPUYECKUX 3aps0B U B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHHUs ICKTPUUCCKUX 3aPsI0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUYECKOTO MOJIS.

HcTouHMKH TOCTOSHHOTO TOKA.

JIeNCTBUA DIEKTPUYECKOTO TOKA.
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10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11.  Ta30BbIit pa3psii.

12. M3mepeHue CHIBI TOKAa aMIIEPMETPOM.

13.  M3mepeHue 3JIeKTPUIECKOTO HAMTPSKEHUS BOJIBTMETPOM.

14.  Peocrar u Mara3uH CONMPOTUBIICHHIA.

15.  B3aumopeiicTBUE MOCTOSIHHBIX MAarHUTOB.

16.  MopenupoBaHrue HEBO3ZMOKHOCTHU Pa3/ICIICHUS MOJIFOCOB MAarHUTA.
17.  MopenupoBaHre MarHUTHBIX TOJICH MTOCTOSTHHBIX MArHUTOB.

18. OmneIT Opcrena.

19.  MarauTHOe noJje ToKa. JNeKTPOMarHuT.

20.  JleficTBHME MarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM.

21. DneKTpOoABUTaTEIb IOCTOSTHHOTO TOKA.

22.  HccnemoBaHue SIBJICHHS SJIEKTPOMArHUTHON HHTYKITUH.

23. Omneitel @apanest.

24.  3aBHCHMMOCTbH HAIPABJICHUS WHIYKIIHOHHOTO TOKA OT YCIIOBUI €r0 BOSHHKHOBCHHSI.

25.  DrexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie padomol u onvimel.
OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIUEH U PH CONPUKOCHOBEHUH.
I/ICCJ'IC)IOBaHI/Ie HeﬁCTBHH QJICKTPHUYCCKOIO I10JIA Ha ITPOBOAHUKH U AUDJICKTPUKH.
COopka 1 mpoBepKa pabOoThI JEKTPHUUECKOH 1ETH TOCTOSHHOTO TOKA.
W3mepeHue u peryanpoBaHue CUIIbI TOKA.
W3mepenue u peryarupoBaHue HapsHKEHUs.
6. MccrnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Y€PE3 PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA
U HaOpsDKEHUS HA PE3UCTOPE.
7. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JIEKTPUUYECKOTO CONPOTHUBIEHHS NMPOBOJAHUKA OT €ro
JUTMHBI, TJIOLIA/IU TIONEPEYHOr0 CeYeHUsI U MaTepuaa.
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8. IIpoBepka TpaBWJIa CIIOKCHHS HANPSOHKCHWH TIPH  TIOCICIOBATCIIbHOM COSAMHEHHH JIBYX
PE3UCTOPOB.
9. IlpoBepka mpaBuIIa AJIsi CHIIBI TOKA MIPU TApAILIEIFHOM COSAMHEHUH PE3UCTOPOB.



10. Omnpenenenne padOTHI JIEKTPUUECKOTO TOKA, UIIYIIETO YepPe3 PE3UCTOP.

11.  OmnpeneneHrie MOIIHOCTH IEKTPUIECKOTO TOKA, BBIICISEMOM Ha PE3UCTOPE.

12. HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3 JaMIIOUKy, OT HAIPSLKCHUS Ha HE.
13.  Ompenenenune KI1J] HarpeBarens.

14, HccnenoBaHne MarHUTHOTO B3aMMOJICHCTBUS ITOCTOSHHBIX MarHUTOB.

15.  HM3yyeHne MarHUTHOTO MOJIS HOCTOSHHBIX MAarHUTOB IIPH UX OOBbEAMHEHNUHU U Pa3CICHUN.

16.  HccnenoBaHue AEHCTBHS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnepIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOJEWCTBHS KAaTyIIKHM C TOKOM H

MarHuTa OT CHJIBI TOKA M HAaIlPaBJICHUS TOKA B KaTYIIIKE.
18.  U3yueHue neiicTBUSI MArHUTHOTO TOJIS HA IPOBOJAHUK C TOKOM.
19.  KoncrpyHnpoBaHue U U3y4eHUE pabOTHI JIEKTPOIBUTATEIIS.
20.  Hsamepenue KIIJ] anexTpoaBUTaTeNbHON YCTaHOBKH.
21. OneITBl 1O HCCIENOBAHUIO SIBICHHUS DJICKTPOMArHUTHOW HMHIYKIMH: HCCJIEJOBaHHE
W3MECHEHUI 3HAUCHHS Y HAIPaBJICHNUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe nBukeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTH
MEXAHUYECKOr0 JBH)KEHUA. PaBHOMEpHOE MpSAMOJIMHENHOE IBWXEHHE. HepaBHOMEpPHOE MPSAMOJIMHENHOE
nBukeHne. CpeHsis U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeliHoe aBuxkenne. CBoOoaHoe nmageHue. OnbiTol [anues.

PaBHOoMepHOE nBHKEHHME TIO OKpYX)HOCTH. Ilepron u udacrora oOpamienus. JluneliHas u yrioBas
cKkopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

IlepBoiii 3akoH Hptorona. Btopoii 3akon Herootona. Tperuid 3akoH Herorona. [lpuniun
CYTEPIIO3ULINH CHIL.

Cuita ynpyroctu. 3akon ['yka. Cuiia TpeHus: cuiia TPEHUSI CKOJIbKEHUS, CUJIa TPEHUS TTOKOs, IPYTHe
BHJIBI TPECHHUSL.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHMSA. YCKOpeHHe CBOOOJHOro mnajaeHus. JIBrrkeHHe
ra”eT Bokpyr Comnnua. [lepBas kocmudeckast ckopocTs. HeBecoOMOCTh M eperpysKu.

PaBHoBecue marepuanbHOM TOukd. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOro Tema ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynse Tena. U3menenne ummnynbca. Mmnynbe cuiibl. 3aKOH COXpaHEHUsI UMIyabca. PeakTuBHOE
JBUYKEHUE.

Mexanuueckas paboTta U MOIIHOCTb. PaboTa cuil TSKECTH, yNnpyroctu, TpeHus. CBs3b SHEPrUU U
pabotel. IloreHnmanbHas sHEprus Tena, MOAHITOrO HaJl MOBEPXHOCThIO 3eMiH. [loTeHuuanbHas 3Heprus
ckarod mnpyxuHbl. KuHernueckas sHeprus. TeopemMa O KHUHETHYECKON SHEPrHHM. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HaGmroneHne MexaHM4eCKOro ABMKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TeJ OTCUETa.

2. CpaBHeHHUe TyTed U TPACKTOPHIl JBIKEHUS OJHOTO M TOTO K€ Tella OTHOCUTENIBHO Pa3HBIX Tell
OTCUéTa.

3. M3aMepeHune CKOPOCTH U YCKOPEHHSI TPSIMOIMHEHHOTO JIBHYKCHHUS.

4. UccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO JIBHKEHUS.

5. Habmronenue NBM>KEHUS Tela 0 OKPYKHOCTH.

6. HaGmroienne mMexaHW4YecKuX SIBIEHUH, MPOMCXOMANINX B cucTteMe oTcuéra «Tenmexkay» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIbHO KaOMHETa (PU3UKU.

7. 3aBUCHMOCTh YCKOPEHHMsI TeJla OT MaccChl TeJla U IEHCTBYIOIIEH Ha HETO CUJIBL.

8. HalOmroieHne paBeHCTBA CHII IPH B3aMMOICHCTBUH TEIL.



9. M3meHeHue Beca Teja Npu yCKOPEHHOM JABM)KEHUU.

10.  Ilepemauda uMmIynbca MpHu B3aUMOJCHCTBUAU TEJ.

11.  IlpeoOpa3oBaHus SHEPTHH IPHU B3AUMOICHCTBUHU TeIl.

12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13.  CoxpaneHue umnynbca Ipu adCOIOTHO YIIPYTOM B3aUMOACHCTBUM.

14, Hal6mronenne peakTHBHOTO JIBHKCHHS.

15. CoxpaHeHue MEXaHU4EeCKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

16.  CoxpaneHne MEXaHHYECKOI SHEPTHH MPH ABMKEHUH TEJIa MO JEHCTBUEM MPYKUHBI.

Jlabopamopnwvie padbomot u onvimeol.

1. KoHctpyupoBaHue TpakTa Ajisi pa3roHa W JajbHEHIIero paBHOMEPHOTO IBMKEHHS LIapUKa WA
TEJEKKH.

2. OmnpeneneHue cpeHE CKOPOCTH CKOJBKEHUS OpyCKa WM ABMXKCHHS IApHKa MO0 HAKIOHHOU
IJIOCKOCTH.

3. OmpeneneHue yCKOpEHUs Tejla IPU paBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM MIIOCKOCTH.

4. WccnemoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 Ha4albHOM
CKOpPOCTH.

5. [IpoBepka rumoTessl: eciu MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HayalbHOW CKOPOCTH IMYTH
OTHOCSITCS KaK Psiji HEYETHBIX YHCEIl, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccienoBaHue 3aBUCIMOCTH CHIIBI TPEHUS CKOJILKCHHSI OT CHIIBI HOPMAJTBHOTO JTABJICHHMS.

7. Onpeneneane KodpHUIIMEHTA TPESHUS CKOJILKCHHUSI.

8. Ompenenenue KECTKOCTU MPYKUHBI.

9. Ompenenenue padOTHl CUIBI TPEHHUS MPU PABHOMEPHOM JBI)KEHUU Tella MO TOPU30HTaIbHOU
MMOBEPXHOCTH.

10. Ompenenenue pabOTHl CHJIBI  YOPYTOCTH TpPU TMOABEME Tpy3a C HUCIOJIb30BAHUEM
HETIOIBMXKHOTO U TIOBMIKHOTO OJIOKOB.
11.  M3yyeHwue 3aKOHA COXPaHEHHS SHEPTHH.

Pa3nen 9. Mexanuveckue Kojie0aHUsI M BOJIHBI.
KonebarenbHoe aBmxenrne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHU: MEpUOJl, 4YacTOTa, aMIUIUTYAA.
MaremaTrueckuil 1 Ipy>KUHHBINA MasTHUKU. [IpeBpalienue sHeprum Npu KojiedaTeIbHOM JBHKEHUH.
3aryxatomue Kosnebanus. BeiHyxaeHHble konebanus. Pesonanc. Mexanndeckue BonHbl. CBOHCTBa
MeXaHMUYeCKUX BOJIH. [IpomonbHble U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ PaclpOCTPaHEHHUS.
MexaHnnyeckne BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
Habmtoienue xosnebanuii Te noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habumoienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabmtoneHune BeIHYXAEHHBIX KoJeOaHUI U pe3oHaHca.
Pacnpoctpanenue nNpo0IbHbIX U MOMEPEUHBIX BOJIH (Ha MOJEINN).
HabitoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTHUYECKUI pE30HaHC.
Jlabopamopuvie pabomul u onvimol.
OmnpeneneHne 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasSTHHKA.
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HccnenoBanue 3aBUCMMOCTH NIEpHUoa KojeOaHU MOABEIIEHHOTO K HUTHU Ipy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NTEPHOAA KOJIEOaHUH MPYKUHHOTO MAasiTHUKA OT MacChl Tpy3a.
ITpoBepka HE3aBUCUMOCTH IE€pHo/ia KojebaHuil rpysa, MoJBEIIEHHOTO K HUTH, OT MacChl rpys3a.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEpHO/a KoJieOaHHH MPY>KMHHOTO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTHU MPYKHUHBI.

7. V3mepeHmne yCKOpeHHs CBOOOIHOIO MaeHHUs.
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Pazgea 10. DiekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATrHUTHbIE BOJIHbI.
DJIEKTPOMArHuTHOE TOJIe. DIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA AJEKTPOMArHUTHBIX BOJH. [Ilkana
AJIEKTPOMAarHUTHBIX BOJIH. VcrIoIb30BaHNE 3JEKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBbIE cBOlCTBA CBETAa.
Hemoncmpayuu.
1. CpoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnwsie padbomot u onvimol.
1. M3ydeHue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBas mopenb cBera. Mcrounuku cera. IIpsimonuHeilHOe pacnpocTpaHEeHUE CBETA. 3aTMEHUs
Comnnua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpa)KEHHUs CBETA.
[Ipenomnenue cBera. 3akoH TMpesnoMmiieHHUs cBeTa. lloHOe BHYTpeHHEe OTpa)KeHHE CBeTa.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xon mydeit B mH3e. OnTuyeckas cuctema Qoroanmapata, MUKPOCKONa U Teleckona. [ma3
KaK OITUYECKas cucreMa. bin3opykocTs U 1aIbHO30PKOCTb.
Pasnoxxenune Oemoro cBera B crekTp. OmnbiTel Hblorona. CrokeHue CHEKTPaIbHBIX I[BETOB.
Jucnepcus cBeTa.
Hemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.
OTtpaxkeHue cBera.
[Tonyuenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienne ceera.
OnTruyeckuii CBETOBO/I.
Xon nydei B cobuparouieit muH3e.
X0 nydel B pacCEeUBaroLIeH JIMH3E.
[Tonydyenne n300paxeHUl ¢ TOMOIIBIO JINH3.
[TpuHumn neficTBus gporoanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10.  Mogens rnaza.
11.  PasnoxeHue 0enoro cBera B CIIEKTP.
12.  Tlomydenue Georo cBeTa MpH CIOKESHUU CBETA PAa3HBIX I[BETOB.
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Jlabopamopnwvie padbomuvt u onvimol.

1. WccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHUS CBETOBOTO Jy4a OT yIJia MaJeHHs.

2. VzydeHue XxapakTepUCTHK N300pakeHUs MpeIMeTa B TNIOCKOM 3epKalie.

3. HUccnemoBanue 3aBUCHMOCTH yrila TPEJIOMIICHUS CBETOBOTO JIyda OT yIJia TaJCeHUs Ha TPaHUIIC
«BO3AYX—CTEKJIO».

4. TlonydeHue n300paxeHHU ¢ TOMOIIBIO COOMPAIOIIIEH JIMH3HI.

5. Ompenenennie POKYCHOTO PaCCTOSHUS U ONTUYECKON CHIIBI COOMPAIOIIIEH JIMH3BI.

6. OmBITHI IO Pa3IOKEHUIO OETIOTO CBETA B CIIEKTP.

7. OmBITHI O BOCIIPHUATHIO IIBETA MPEIMETOB TIPH X HAOTIOJEHUHN Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3znen 12. KBanToBble siBJIeHUA.

Onwitel Pesepdopna u mnanetapHas mofens aroma. Mojenb aroma bopa. Hcmyckanue wu
MOIJIONIEHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- W ramma-usnydeHus. CtpoeHue aTtomHoro sapa. HykmonHas
MOJeJIb aTOMHOTO sigpa. M3otonsl. PagnoaktuBHeie npeBpaienus. [lepuos nomypacmnaga aTOMHBIX SIIED.

Snepuble peakuuu. 3aKOHbBI COXPAHEHUS 3aps/I0BOIO U MAaCCOBOTO YMCENl. DHEPIrusl CBA3M aTOMHBIX
saep. CBsi3b Macchl ¥ 3HEPruM. Peakuuu cuHTe3a U nenenus saep. Mecrounuku sHeprun ConHIa u 3BE371.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUHN HA )KMBbIE OPTaHU3MBI.

Hemoncmpayuu.



CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3alyHbIX T'a30B.

CrnexTp Bomopoa.

Habmronenune TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYUCHHIH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnusie pabomot u onvimol.

1. HaGuroieHre CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB M3IIy4CHHS.

2. WccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).

3. M3mepenue painoakTUBHOTO GOHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IIAOMINK  MOAYNIb TMPEAHA3HAYCH JUISI CHCTEMATH3allik ¥ O0OOIICHHS
MIPEIMETHOTO COJIEPKAHUS U OMbITA JAEATEIILHOCTH, MPUOOPETEHHOTO MPU U3yYEHUH BCEro Kypca (GU3MKH, a
TaK)ke JUId TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHy Mo (u3uke ajisi 00ydaromuxcs,
BBIOPABIINX ATOT Y4EOHBIH MpeIMeT.

[lpr m3ydeHUH NAHHOTO MOJIYJSl PEATU3YIOTCS M CHCTEMAaTHU3UPYIOTCS BHIBI JIESTEIBHOCTH, HA
OCHOBE KOTOPBIX 0OecleynBaeTcsl JOCTHKEHUE TMPEAMETHBIX U METalpeIMETHBIX IUIaHUPYEMBIX
pe3ynbraToB 00yueHus, GOpMUPYETCS €CTeCTBEHHOHAY4YHas IPaMOTHOCTh: OCBOEHHE HAYyYHBIX METOJIOB
WCCIICIOBAHMSI SIBICHUN TPUPOABI M TEXHUKH, OBJIAJCHUE YMEHHSIMU OOBSICHATH (PU3NUECKHE SBICHUS,
MIPUMEHSIS TIOTyYeHHbBIE 3HAHUS, PEIIaTh 33/1a49H, B TOM YUCIIC KAYeCTBEHHBIE U IKCTIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapakTep JaHHOTO paszfelia pealu3yercs 3a C4€T TOro, 4To
oOyuaroluecs BHIMOJHSAIOT 33/1aHUs, B KOTOPBIX UM IMpEAaraercs:

Ha OCHOBE NOJYYCHHBIX 3HAHWH pPACMO3HABaTh W HAYYHO OOBSACHATH (DU3MYECKHE SIBICHHUS B

ok own ke

OKpY’Karolen MpupoJie ¥ MOBCEAHEBHOMN )KU3HU;

HCIIOJIb30BaTh HAyYHbIE METO/bI UCCIIEOBaHUS (U3NYECKUX SIBICHUN, B TOM YHCIE AJI MPOBEPKU
TUIOTE3 U TOMyYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HauOoOJie€ BaXXHBIX JOCTHIXKEHHUHW COBPEMEHHBIX TEXHOJOTHMH,
HarpuMep, NPAKTUYECKOTO HCIOIb30BaHUS PA3JIMUYHBIX HCTOYHHKOB DHEPrUM HA OCHOBE 3aKOHA
MPEBPAIICHUS U COXPAaHEHUS BCEX U3BECTHBIX BUJOB SHEPTUU.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUS IPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3yuenne ¢(u3ukuM Ha ypOBHE OCHOBHOIO oOIIero oOpa3oBaHUS HANpaBlIEHO HAa JOCTHXKEHHE
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynpraTe m3ydyeHus (U3MKUM Ha YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUS y OOydarollerocs
OynyT copMUPOBAHBI CIETYIOIINE JINYHOCTHBIE PE3YIHTAThI B YACTH:

¢ 1) NaTpHOTHYECKOT0 BOCTIUTAHMS:

e [] mposiBIeHHWE MHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHHCKOM (uznueckoi
HAyKU,

¢ [] IECHHOCTHOE OTHOIIEHHE K JJOCTHXKEHUSM POCCUICKUX YUEHBIX -(DU3HUKOB,;

e 2) rpa’IaHCKOro U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e [] rOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXICHHM OOIIECTBEHHO 3HAUYUMBIX U ITHYECKUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

e [] oco3HaHHE BXKHOCTH MOPAIbHO-ITHYECKUX MPUHIUIIOB B IEATEILHOCTH YUEHOTO;

e 3)3CTeTU4eCKOro BOCIUTAHUSA:

e [] BoOCHpuUSTHE ACTETUYECKUX KadeCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOIO IOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) HIEHHOCTH HAYYHOI'0 MO3HAHMSL:



e [] oco3HaHMe IEHHOCTH (PU3NYECKOM HayKH KaK MOILTHOIO MHCTPYMEHTA MMO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIOLIEH KYJIbTYPHI;

e [] pa3BUTHE Hay4HOM JTI0003HATEIBLHOCTH, HHTEpPECa K UCCIEI0BATEIbCKON AEATEIbHOCTH;

¢ 5) popmMupoBaHus KyJbTYPbI 310POBbS M SMOLMOHAJIBHOI0 0J1aroNoJIyYHsi:

e [] oco3HaHME LIEHHOCTU 0Oe30macHOro obpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHDE,
BaXHOCTH NpPaBUJ 0€30MacHOr0 MOBEJACHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ AIEKTPUYECKHM U TEIIOBBIM
000pyZI0BaHUEM B JOMAIIIHUX YCIOBHSAX;

e [] copMHupOBaHHOCTH HaBbIKA pe(IEeKCHHU, NIPU3HAHUE CBOETO TpaBa HA OIIMOKY M TaKOTO Ke
IIpaBa y Apyroro 4ejoBeKa;

e 6) TPyAOBOr0 BOCIIMTAHHUS:

e [] aKTUMBHOE y4acTHU€ B PEIICHUU IPaKTUYECKUX 3a1ad (B paMKax CEMbH, 00pa30BaTeIbHOMN
OpraHu3al|K, TOPoa, Kpas) TEXHOJIOIHYECKON U COLMAIbHOM HAIIPAaBICHHOCTH, TPEOYIOIUX B TOM YHCIIE U
(bu3n4ecKux 3HaHUM;

e [] yHTEpec K MPAKTUYECKOMY U3YyUEHHIO Npodeccuil, CBA3aHHBIX ¢ (PUUKOI;

e 7)3K0JI0TrMYeCKOr0 BOCTIMTAHUSA:

e [] opueHTanus Ha TpUMEHEHHE (UIWYECKUX 3HAHUM JJIs peHIeHus 3agad B 00JacTu
OKpY>KaroIel cpe/ibl, INIAaHUPOBAHMSI IIOCTYIIKOB M OLEHKH MX BO3MOKHBIX IMOCJIEACTBUN Ui OKPY>KaroLIeH
cpensbl;

e [] oco3zHaHMe I1O0AIBHOIO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX PeLIeHus;

e 8) aganTanyu K M3MEHSIOMMMCSH YCJIOBUAM COLMAJIBLHON ¥ IPUPOIHOM Cpeabl:

e [] moTpeOHOCTh BO B3aWMOJCHCTBUU TIPU BBITIOJIHEHUH HCCICIOBAHUN U MPOEKTOB (pr3muecKon
HaNpaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JIPYTUX;

e [J MoBbIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JI€ATEIbHOCTD;

e [] morpeGHOCTh B ()OPMHUPOBAHWN HOBBIX 3HAHWH, B TOM 4YUCIie (OPMYINPOBATH UICH, TIOHSITHS,
THIIOTE3BI O PU3NIECKUX OOBEKTaX U SBICHUIX;

e [] oco3nanue AeGpUINTOB COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;

e [J nyaHUpOBaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3HUECKUX 3HAHUI;

e [] cTpemseHHE aHAJIM3UPOBATh U BBIABIATH B3aMMOCBSI3U MPHUPOJIBI, OOIIECTBa U SKOHOMHUKH, B
TOM YHCIIE C UCTIOJIb30BaHNEM (PU3NYECKUX 3HAHMIA;

e [] olleHKA CBOMX JIEMCTBUIl C yUETOM BIMSHMS Ha OKPYKAIOIIYIO CPEy, BO3SMOXHBIX IN100aIbHBIX
ITOCJIEICTBH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe ocBOeHHs mporpamMmbl 1o (PU3MKE HAa ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y
oOyuatomerocsi OynyT chopmupoBaHbl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC
yHHUBEpCAIbHbIE y4eOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE YHUBEpCalbHble ydeOHbIE JCHCTBUS,
PETYIATUBHBIE YHUBEPCAIbHBIE YUeOHBIE CHCTBUSI.

ITo3naBaTebHbIE YHMBepPcAJbHbIE YUeOHblIe AelicTBUS

ba3oBble JJoruyeckue AeMcTBUA:

® BBIABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN O0OBEKTOB (SIBJICHHUI);

e YCTaHABIWBATh CYIIECTBEHHBIM TMPU3HAK KIACCH(PUKAINK, OCHOBAHHS M OOOOIIECHUS U
CpaBHEHUS,

® BbBIABIIATH 3aKOHOMepHOCTI/I nu HpOTPIBOpe'—II/ISI B paCCManI/IBaeMBIX @aKTax, JAHHBIX H
HaAOIIOICHUSX,, OTHOCAIINXCSA K (PU3MUECKUM SIBIICHUSM;



® BLHIABJITH MPUYUHHO-CIICICTBEHHBIC CBSI3U NPHU HU3YYCHHUH (PU3NYCCKUX SIBICHUU W MPOIIECCOB,
JIeNIaTh BBIBOJBI C MCIIOIB30BAaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHU, BEIIBUTATh TUIIOTE3bI
0 B3aUMOCBSI35X (PU3UUECKUX BEIUUNH;

® CaMOCTOSITEIPHO BBIOMpATh CIOCOO perieHuss ydeOHOM (u3nueckol 3agaum (CpaBHEHUE
HECKOJIbKUX BapUAHTOB PEIICHHUs, BBIOOp HanOoJiee MOAXOAAIIETr0 ¢ YYETOM CaMOCTOSTEIbHO BbIICICHHBIX
KpUTEPUEB).

Ba3oBble ncciaegoBare/bcKue eiicTBUS:

® JICIIOJIB30BATh BOIPOCHI KaK MCCIEI0BATEIbCKHI HHCTPYMEHT MTO3HAHUS;

® IPOBOAWTH IO CAMOCTOSITEJIbBHO COCTaBJICHHOMY IUIAaHY OIBIT, HECIOXKHBINH (pU3nUecKuii
HKCHEPUMEHT, HEOOJIBIIIOE NCCIIEOBAHIE (PU3UYECKOTO SIBICHUS;

® OLEHMBATh HAa NPUMEHHUMOCTb M JOCTOBEPHOCTh HMH(POPMAILMIO, TMOJYYCHHYI0 B XOJe
MCCIIEIOBAaHMS WIIM SKCIICPUMEHTA,;

® CaMOCTOSTENHHO (OpMyIHupoBaTh OOOOIIEHHS M BBIBOABI MO pE3yJbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OMIBITA, UCCIICIOBAHMS;

® TIPOTHO3MPOBATH BO3MOXKHOE JajibHEMIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAK)KE BHIIBUTAThH
MIPEINOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pa6Gora ¢ undopmaunmeii:

® TPUMEHSATH PA3JIMYHbIE METOJbI, MHCTPYMEHTBI U 3alPOChl IpU MOUCKE U 0TOOpe MHpOpMau
WM JAHHBIX C YYETOM MPEASIOKEHHOHN yueOHol Gu3ndeckoii 3a1auu;

® AHAIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATh MH(GOPMAIUIO PA3IUYHBIX BHUIIOB U
dbopM mpescTaBIeHUS;

® CaMOCTOSITENIbHO  BBIOMpATh  ONTUMaibHY0 (opMy TMpeAcTaBieHUs UHGOpPMALUU |
WLTIOCTPUPOBATh pEIIacMble 3aJaud HECJIOXKHBIMH CXEMaMH, IUarpaMMaMH, WHOW Tpapukod M HuX
KOMOWHAIIHSIMH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBHUSA:

e B Xxone OOCykIeHHs ydyeOHOro MaTepHuaia, pe3ylIbTaToB JaOOpPaTOPHBIX PadOT M TPOECKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl M BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha pELICHHE
3a/laud U MOJJepKaHue OIarokenaTeTbHOCTH OOIEHUS;

® COMOCTAaBISITH CBOM CYXIEHHS C CYXICHUSMU JAPYTUX YYAaCTHHKOB JUANIOTa, OOHApYKHUBATh
pas3nuyKe U CXOJICTBO MO3ULINH;

® BBHIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

e TYyONMYHO TPEACTABIATH PE3YNbTAaThl BBIMOJHEHHOTO (DU3UYECKOTO OMBITa (IKCIIEPUMEHTA,
UCCIIETOBAHMSI, TPOEKTA);

® TOHMMAThH U UCTIOIH30BaTh MPEUMYILIECTBA KOMaHAHON ¥ MHIWBUYaTbHOU pabOThI IPH PEIICHUN
KOHKPETHO! (pU3NUECKOi MpoOIeMbl;

® TPUHUMATH LU COBMECTHOHN IESATENbHOCTH, OPTaHU30BBIBATH JCUCTBUSA MO €€ MOCTHIKEHUIO:
pacrpesieniaTh pojid, OOCYKAaTh MPOLECChl M pPe3yibTaThl COBMECTHOM palboThl, 0000IIaTh MHEHUS
HECKOIBKHX JIFOJIEH;

® BHINOJHATH CBOIO YacTh pabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yiibTaTa 0 CBOEMY HAIPaBJICHUIO
Y KOOPIAWHHPYS CBOH JICHCTBHS C APYTUMHU WICHAMHU KOMAH/IbI;

® OIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOMIMIA MPOAYKT IO KPHUTEPHSM, CAMOCTOSTEIHHO
cOpPMYIUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauusi:

® BBIBJIATH MPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOYIOIUX [UIsl pelIeHus
(bu3nyecCKUX 3HAHUI;



® OPHUCHTHUPOBATHCA B PA3JIMYHBIX MNOAXOOAX HPHHATHA peL[ICHI/Iﬁ (I/IHI[I/IBI/IIIyaJIBHOG, IPUHATHC
perieHus B TpyIIe, IPUHATHE PEIICHUA TPYIIION);

¢ CaMOCTOATCJIBHO COCTABJIATH aJITOPUTM PCHICHUSA (1)H3H‘-IGCKOI>1 3aa4yu UJU I1JiaHa UCCJICAO0OBaHUA C
y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MIpeijiaraéMble BapUaHThI
pelLICHHUI;

e JenaTh BIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

® JaBaTh aJICKBATHYIO OLICHKY CUTYalluu U MpeJiarath 1jiaH e€ U3MEHEHUs;

® OOBSACHATH MPUYMHBI JOCTUKEHUS (HEIOCTHXKEHUS) PEe3yIbTaTOB JIEATEIbHOCTH, JaBaTh OLICHKY
PUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS (PU3NUECKOTrO
UCCIIETOBAHMS WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILUXCS CUTYallu, YCTAHOBJICHHBIX
omKrOO0K, BOSHUKIINX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSM;

® CTaBUTh ceOs Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM AUCKYCCUHM Ha HAaydyHYIO TEMY,
IIOHUMAaTb MOTHUBBLI, HAMCPCHHA U JIOTUKY APYIoro;

e [pHU3HABaTh CBOE MPaBO Ha OLIMOKY MpHU pelieHuU (HU3MUECKUX 3a7a4 UM B YTBEPKICHHUSIX Ha
Hay4HbIEC TEMBI M TAKOE K€ MIPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATDI

K koniy oOyueHuss B 7 kjiacce IpeiIMETHbIE pe3yabTaTbl HA 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb
c(hOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

® HCIOJb30BATh TMOHATHA: (U3UYECKHE M XUMHUUECKHE SIBJICHHS, HAOIIOJCHUE, SKCIEPUMEHT,
MOJieb, TUIIOTE3a, €AUHHIIBI (PU3NYECKUX BEIWYHH, aTOM, MOJIEKYNa, arperaTHble COCTOSHHS BELIECTBa
(TB€pmoe, KMIKOe, Ta3000pa3HOE), MEXaHWYECKOe JBWKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJUHENHOE), TpaeKTOpHs, paBHOACHCTBYIOIas cuia, nedopmanus (ympyras, IUIacTHYecKast),
HEBECOMOCTH, COOOIIAIOIITUECS COCY/IBI,

e paznuuaTh sABIeHUS (TUQdY3us, TEII0BOS ABUKEHUE YACTHII BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HEpPaBHOMEPHOE JBWIKEHWE, WHEPIHS, B3aUMOJICHCTBUE TEJI, PAaBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOU
OCBIO BpallleHHs], TIepeiada JaBiIeHHs] TBEPABIMU TellaMU, KUIKOCTSIMH U Ta3aMH, aTMoc(epHoe TaBiIeHHE,
IJIaBaHKe TeJl, MPEBPAIlleHNs] MEXaHNUYEeCKON YHEPTHH) MO OMMCAHUIO UX XapaKTePHBIX CBOICTB U Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHHE;

® DAcMO3HaBaTh MPOSIBICHUE N3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MUPE, B TOM YHUCIIE
(du3uvecKue SBIEHUS B MPHUPOE: MPUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSIMH B JKUBOW M HEKHUBOU
MpUpoJIe, NEHCTBUE CWJIBI TPEHUS B MPUPOJIEC M TEXHUKE, BIUSHUE aTMOC(EpPHOTO JaBJICHUS] HA >KUBOU
OpraHmsM, IJIaBaHUE pbIO, phlYard B TeJe YelIOBeKa, MPU ITOM MNEPEeBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHY0, BBIIETISTh CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKHM) (PU3UUYECKUX SBICHUI;

® OMHCHIBATh M3YYCHHBIE CBOMCTBA TNl U (PU3NYECKUE SBIEHUS, UCTIONB3YsS (DU3HMUECKHUE BEITUIMHBI
(Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, IMMYTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CHIIA
TSDKECTH, BEC Tela, CUjla TPEHHs, NaBiieHne (TBEPAOTO Tela, JKUIKOCTH, Ta3a), BHITAJKUBAIOIIAS CHUJIA,
MexaHW4eckas padoTa, MOIIMHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX((HUIIMEHT MOJIE3HOTO IEHCTBUS
MEXaHH3MOB, KHHETHYECKass M TMOTEHIMAlbHAs DJHEPrus), NpU OMHUCAHWUU TPABUIBLHO TPAKTOBATH
(bu3MYECKUN CMBICT UCTIONB3YEMbIX BEIMYNH, UX 0003HAUCHHUS U €AMHULIBI (PU3NIECKUX BETUYHH, HAXOAUTh
(GhopMyTBI, CBS3BIBAIOIINME JTAHHYIO (PU3UUYECKYI0 BEIMYMHY C APYTHMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3y4YEHHBIX 3aBUCUMOCTEHN (PU3UIECKUX BEITHYNH;

® XapaKTepU30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W TIPOILIECCHI, HCIOJIB3Yys MpaBHUia
CJIOKEHUS CUJI (BAOIb OJTHOM TIPSIMOIN), 3aKoH ['yka, 3akoH [lackans, 3akoH ApxuMesa, MpaBUIO PAaBHOBECHUS



pblyara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXAHWYECKOH SHEpPIuu, MpU 3TOM
JIaBaTh CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTeMaTHYECKOE BBIPa)KEHUE;

e OOBSCHATh (PU3BHMYECKHE SIBICHHs, MPOLECCHl U CBOMCTBAa TeJl, B TOM 4YMCIE M B KOHTEKCTE
CUTyallMl IPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH NPUYMHHO-CIECICTBEHHBIC CBS3U, CTPOUTH
oO0bsicHeHHEe M3 |—2 JIOTMYeCKUX IIaroB ¢ OMopoil Ha 1—2 WM3y4eHHBIX CBOWCTBA (PU3NUECKUX SIBICHUH,
(bU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemath pacuéTHbIC 3a7aud B 1—2 JEWCTBUS, UCHONB3Yys 3aKOHBI M ()OPMYIIBI, CBA3BIBAIOIINE
¢u3nyeckrue BEIMYUHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3aJjaudl 3allMChIBaTh KPATKOE YCIOBUE, MOACTaBIAThH
¢bu3nyeckre BeIUYHUHBI B GOPMYJIBI U IPOBOAUTH PAcu€Thl, HAXOAUTh CIIPABOYHBIEC JaHHBIE, HEOOXOAUMBbIE
IUISL pELICHUs 33124, OLICHUBATh PEATUCTUYHOCTD MOJTyYCHHOH (PU3HMUECKON BEITUYHHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEUIMTh IpPU MOMOLIM (PU3UYECKHX METOJIOB, B
ONMCAaHWU HUCCIIEIOBaHMUS  BBIAEIATH IIPOBEPSEMOE  IPEANONIOKEHHE (TUIOTE3Y), pas3audyarb U
MHTEPIPETHPOBATh TMOJYUYEHHBIH PE3yNbTaT, HAXOAUTh OMIMOKMA B XOJ€ OIMbITA, JIEJNaTh BBIBOJBI IO €r0
pesyJibraTam;

® TPOBOJHTH OMNBITHI 1O HAOMIONEHHUIO (PU3MUECKUX SIBICHUNH WIM (U3UYECKUX CBOMCTB TEIl:
(bopMynHMpoBaTh MpOBEPSIEMbIE MPEANOI0KEHNS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOI0 000pYI0BaHUs,
3aIMCBIBATh XOJI OIBITA ¥ (POPMYITUPOBATH BBHIBOJIBI;

® BBIOJHATH IHPSAMBbIE M3MEPEHMs PpACCTOSHHS, BpPEMEHM, Macchl Teda, 00béMa, CHUJIbl U
TEMIIepaTyphl C UCIOJIb30BAaHIEM aHAIOTOBBIX M IH(POBBIX MPHOOPOB, 3aIUCHIBATH OKA3aHUS TIPUOOPOB C
y4€TOM 33]aHHOM aOCOJIFOTHOM MOrPELIHOCTH U3MEPEHMUI;

® [IPOBOAMTH HCCIIEJOBAaHUE 3aBUCUMOCTU OJHOW (U3MUECKOM BEJIWYUHBI OT JApPYyro c
HCIOJIb30BAHUEM NPSIMBIX M3MEPEHUI (3aBUCUMOCTU IYTH PAaBHOMEPHO JIBHIKYILErOCs Te€jla OT BPEMEHU
JBWDKEHUSI Teja, CUJIbl TPEHMsI CKOJbXKEHHMsI OT Beca Teljla, KauecTBa OOpabOTKM IOBEPXHOCTEH Ten H
HE3aBHUCUMOCTH CHWJIBI TPEHHUS OT IUIOIIAJU COIPUKOCHOBEHMs Te€Jl, CHJIbl YIPYrOCTH OT YJJIMHECHHS
IIPYKUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BEMA MOrpYKEHHOM 4YacTU Tejla U OT IUIOTHOCTH JKHUJIKOCTH, €€
HE3aBMCUMOCTH OT IUIOTHOCTH TeJa, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUMN IJIaBaHUS Tel,
yCJIOBU paBHOBECHsI pplyara U 0JOKOB), y4acTBOBaTh B INIAHMPOBAHUU y4EOHOTO MCCIIEJOBaHUS, COOMpATh
YCTQHOBKY M BBINOJHATH M3MEPEHMs, CJelysd MpeAJokKEeHHOMY IUIaHy, (QHUKCHpPOBATh pPE3yJbTaThl
MOJIYUEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIWYUH B BUJAE MPEMJIOKEHHBIX TaOMUI] U TpadHKOB, JenaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEAOBaHUS;

® [IPOBOAMTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA XUAKOCTU MU
TBEPJOTO TeNa, CHJIA TPEHUS CKOJBXKEHUS, JABJICHUE BO3/1yXd, BBITAJIKHMBAIOLIAs CUJa, JCUCTBYIOIIAs Ha
NOTPY)KEHHOE B KHUJIKOCTh TeNno, KO3((UIMEHT IMOJE3HOTO JEHCTBUS MPOCTBIX MEXaHU3MOB), CIEIYs
NPEUIOKEHHOW MHCTPYKLUU: MPHU BBIMOJIHEHUH U3MEPEeHUN coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY M
BBIYMCIIATh 3HAYEHUE UCKOMOU BEJINYMHBI,

e CoO0JaTh MpaBUiIa TEXHUKN 0€30IaCHOCTH IpU paboTe ¢ 1abopaToOpHbIM 00OPYIOBaHUEM;

e YyKa3bIBaThb NPUHIUINBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAOIINECcs COCYAbl, 0apOMeTp, phlyuar, MOJABMKHBIM U HEMOJBWKHBIM OJOK, HAKJIIOHHAs
IJIOCKOCTB;

® XapakTepU30BaTh MPUHIUIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpPOM Ha MX ONMHCaHUA (B TOM YHCIIe: MOJUIMITHUKHN, YCTPOICTBO BOAOIPOBOA, THAPABIMUYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), MCIOJb3ys 3HAHMA O CBOMCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOMMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® MPUBOJAUTH MPUMEPHl (HAXOIUTh MH(OPMAIMIO O MPHUMEPax) MPAKTHUYECKOTO HCHOJIb30BAHUS
¢u3nueckux 3HAHUNH B TOBCEJAHEBHOW XHU3HM Juid oOecrieueHHs O€30MacHOCTH MNpH OOpalleHUuH ¢
npruOoOpaMy U TEXHUUYECKHUMH YCTPOMCTBAMU, COXPAHEHHUS 3/I0pPOBbs U COOJIFOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENIE;



® OCYLIECTBIATh OTOOpP HMCTOYHUKOB HHPOpMauuu B MHTEpHETE B COOTBETCTBHUHM C 33JaHHBIM
MIOMCKOBBIM 3allpoCcOM, Ha OCHOBE HMEIOIIMXCS 3HAHMA M NYTEM CPABHEHUs PA3IMYHBIX HCTOYHUKOB
BBIJIEJIATh HH(POPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

® JCIOJIb30BaTh IIPU  BBHINOJIHEHUM YYEOHBIX 3aJaHUH  HAYYHO-NOMYJSIPHYIO JIMTEPATypy
(GU3MYECKOro CoAep)KaHus, CIPaBOYHbIE MaTepuasbl, pecypchl ceTu IHTepHeT, BiIaaeTh NIpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMAIIH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLIECHNUS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopManuu (pU3MYECKOTO COAEp)KaHHs, B TOM 4YHCIE NyOJWYHO JenaTh KpaTKhe COOOUICHUS O
pe3yabTaTax MPOEKTOB MM YYEOHBIX HCCIEAOBAHHMA, TMPU STOM TPAMOTHO MCIOJIB30BaTh H3y4YCHHBIH
NOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOKAATh BBICTYIUIEHUE NIPE3EHTaLUEH];

® TIpU BBINOJHEHUH YYEOHBIX MPOEKTOB U MCCICAOBAHUMA pacrlpenessTh 00s3aHHOCTH B TpYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 3a/ladaMH, CJICAUTh 3a BBIIOJHEHUEM IUIaHa JEHCTBUH, aJeKBATHO
OLIEHUBATh COOCTBEHHBIM BKJIAJ B  JCATEIbHOCTh TPYINIbI, BBICTPaUBaTh KOMMYHHMKATHBHOE
B3aUMO/ICHCTBHE, YIUTHIBAsE MHCHHE OKPY>KAIOIINX.

K xoHy oOydyeHus B 8 kJjiacce npeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)aTb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

® JCIIOJIB30BaTh IMOHSATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KEHHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIJIMUECKUE U aMOp(HbIE Tea, HACHIILECHHbI 1 HEHACBICHHBIH
nap, BIQXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTaTellb, AJIEMEHTAPHBIH
AIIEKTPUUECKUI 3apsf], ICKTPUUECKOE I0JIe, TPOBOJHUKH M JTUDJIEKTPUKH, TOCTOSHHBIA AJIEKTPHUYECKHI
TOK, MarHUTHOE T0JI€;

® pa3nnyaTh SABJICHUS (TEIUIOBOE PACHIMPEHHE U CXKaTHe, TEIUIONEepeaada, TEeIIOBOE paBHOBECHUE,
CMauyMBaHME, KaNWUIAPHbIE SBJICHUS, UCHApeHHe, KOHACHCAlMs, IUIABIEHUE, KPHCTaJIU3aLMs
(oTBepAeBaHKE), KHUIIEHUE, Terulonepenada (TEIIONpOBOIHOCTb, KOHBEKIUS, H3IYyYEHUE), JIEKTPU3aLMs
TEJ, B3aWMOJICHCTBHE 3apsi/iOB, NEHCTBUS AIIEKTPHUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aUMOJCHCTBUE
MarHuTOB, JEHCTBHE MAarHUTHOTO TIIOJII Ha MPOBOJHUK C TOKOM, JJIEKTPOMArHWTHas HWHIYKIHS) 10
ONUCAaHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JAHHOE (HU3UUECKOE
SIBJICHHE;

® pacro3HaBaTh NPOSIBIEHUE U3YUEHHBIX (PU3NUYECKHX SBJICHUN B OKPY)KAIOILIIEM MUpPE, B TOM YHUCIIE
¢usnyeckue SBICHUS B NPUPOJE: IMOBEPXHOCTHOE HATSHKEHHE M KaMWUISPHbIE SBICHHUS B IPHUPOJIE,
KpHCTaJUTBl B Tpupoje, u3nydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, JJIeKTPUYECKHE SBICHHS B arMocdepe, HSIEKTPHUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHoe noJjie 3eMiu, Apeiid MoIr0COB, POiIb MAHUTHOTO MOJIS JUIS )KU3HU Ha 3eMile, MOJIIpPHOE CUSHUE,
IIPU ATOM NEPEBOAUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO, BBIJICNIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN)
(bu3NYECKUX SIBICHUN;

® OIMCHIBAaTh U3yYEHHBIE CBOWCTBA TeN U (PU3UUYECKHE SIBICHUS, UCIIONb3Ys (PU3NYECKHE BETMUMHBI
(TemnepaTypa, BHYTPEHHSISI SHEPTHS, KOJMYECTBO TEIUIOTHI, YEIbHAs TETUIOEMKOCTh BEIIECTBA, YAETbHAS
TEIUIOTa IUIABJICHHUS, YAeIbHas TeIioTa MapooOpa3oBaHus, ylelbHas TEMJOoTa CropaHHs TOIUIMBA,
KOA(Q(QHUIMEHT TMOJEe3HOT0 JEHCTBHS TEIUIOBOW MAIMHBI, OTHOCHUTENIbHAs BJIAXKHOCTh BO3/yXa,
AIIEKTPUUYECKUI 3apsl], CHjIa TOKA, DJICKTPUYECKOE HAIpPsDKEHHE, COMPOTHUBIICHUE MPOBOIHHKA, YICIBHOE
CONPOTHBIICHNE BEIIECTBA, PadOTa W MOIIHOCTh JIIEKTPHUUYECKOTO TOKAa), MPH OIUCAHWU TIPABHIILHO
TPAaKTOBaTh (PU3MUYECKHI CMBICI HCIIOJIb3YEMbIX BEIIMYHH, 0003HAYCHUS U eIUHUIIB (PHU3HUECKUX BEITUYHH,
HaXoAuTh (HOPMYJbI, CBSA3BIBAIOIIME JAHHYIO (PU3MYECKYIO0 BEIHMUMHY C JPYTMMHU BEJIMYMHAMM, CTPOHUTH
rpaduKu U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

® XapaKTepH30BaTh CBOICTBAa Tej, (U3NYECKUE SBICHHS U IPOLECCHI, HCIOJB3Yys OCHOBHBIE
TIOJIOKEHHS MOJICKYJISIPHO-KMHETHYECKOW TEOPHH CTPOSHUS BEUIECTBa, MPUHIIUI CYIIEPIIO3UIINY TToJiei (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHH 3apsna, 3akoH Oma I ydacTka 1enu, 3akoH Jlxoymnsa—JIenna,



3aKOH COXpPAHEHMs HSHEpPIHH, IpPU ATOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCBIBATh €ro
MaTEeMaTHYeCKO€E BbIPAXKECHUE;

e OO0BSCHATh (U3MYECKHE NPOLECChl U CBOMCTBA TEl, B TOM YUCIE€ U B KOHTEKCTE CHUTyallud
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
u3 1-2 joruyeckux maroB ¢ omopoil Ha 1—2 M3ydeHHBIX CBOMCTBAa (PU3MUECKUX SABICHHUH, (HUZNUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemath pacuéTHBIC 3a1aud B 2—3 JEUCTBUS, UCHONB3Yys 3aKOHBI M (DOPMYIIBI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud 3alMChIBaTh KPAaTKOE YCIOBME, BBIABISTH
HEI0CTAaTOK JAHHBIX Ul PELICHMs 3aa4k, BBIOMpaTh 3aKOHBI U (hOpMYJIbl, HEOOXOAUMBIE Ul €€ pelieHus,
MIPOBOJIUTH PAcU€Thl U CPABHUBATH MOY4YEHHOE 3HaUCHNE (DU3MUECKON BEIIMYMHBI C U3BECTHBIMH JIaHHBIMU;

® pacro3HaBaThb IPOOJEMbI, KOTOPblE MOXXHO PEIIUTh IpPU IOMOIIM (PU3MYECKUX METOJOB,
HCIOJIb3YSl OIIMCAHUE MCCIIEOBAHMSI, BBIIEIATH IIPOBEPSAEMOE MPEAIION0KEHUE, OLIECHUBATh IIPABUIBHOCTD
MOpsAJIKA IPOBECHUS UCCIIE0BaHUs, 1€TIaTh BbIBObL;

® TPOBOJHUTH ONBITHl MO HAOMIONCHHUIO (U3NYECKUX SBICHUH WM (DU3NYECKHX CBOWCTB Tell
(KanWJuIApHBIE SIBJICHMSI, 3aBUCHUMOCTb JaBJIEHHs BO3[yXa OT ero oO0bEMa, TeMIepaTypsl, CKOPOCTH
Ipolecca OCThIBAHUS U HArpeBaHUs MIPU U3JTyYEHUH OT LIBETa U3JIydaroulel (IorIomaromiei) HoBepxXHOCTH,
CKOpPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYpPhl KHUAKOCTU U IUIOIIAIU €€ MOBEPXHOCTH, IEKTPU3ALUS TEl U
B3aUMOJICIICTBUE AJIEKTPUUYECKUX 3apsA70B, B3aWMOJACWCTBUE IIOCTOSIHHBIX MAarHUTOB, BU3yaJlU3allys
MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JCHCTBUS MarHUTHOTO I0JI Ha IPOBOJHUK C TOKOM, CBOIMCTBa
3JIGKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIATEN IOCTOSHHOIO TOKA): (OPMYIHUPOBATh IPOBEPsiEMbIe
IPEINOI0KEHNs, cOOUpaTh YCTAaHOBKY M3 NPEJIOKEHHOro OOOpYAOBaHUS, ONMCHIBaTh XOJ| ONbITA U
(GhOopMyIIMPOBATh BBEIBOJIBI;

® BBINOJHATH MIPSIMbIE U3MEPEHUS TEMIEPaTypbl, OTHOCUTEIbHOMN BIQXKHOCTU BO3]lyXa, CUJIbI TOKa,
HANPSOKCHUSI C UCIIONBb30BaHUEM aHAIOTOBBIX MPHUOOPOB M JNATYNKOB (DU3WYECKUX BEIUYHMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH ¢ y4ETOM 3a1aHHON aOCOIFOTHON OIPEIIHOCTH;

® [IPOBOAMTH HCCIEJOBAaHUE 3aBUCUMOCTHM OJHOW (U3MUECKOM BEJIWYUHBI OT JApPYyrol c
HCIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTb COIIPOTHBIICHHSI IIPOBOJHMUKA OT €r0 JUIMHBI, IUIOIIAH
MIOTNIEPEYHOI0 CEUEHUSI M YIEIbHOIO CONPOTHUBIICHUS BEIIECTBA NMPOBOJHUKA, CHIIBI TOKA, MIYIIErO 4epe3
MIPOBOJHHUK, OT HANpPsDKEHUS Ha MPOBOJHMKE, HCCIEIOBAaHUE IIOCIENIOBAaTEIIbHOIO W MapauleIbHOTO
COEMHEHMI NPOBOJHUKOB): IJIAHUPOBATh HCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY MU BBINOJHATH U3MEPEHUS,
clefysl IpeAsIoKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yNbTaThl MOJTYYEHHOW 3aBHCMMOCTH B BHJE TaOaHIl U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIIE0BaHUS;

® TPOBOJHUTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKMX BEJWYHMH (yJeJIbHAas TEIIOEMKOCTh BEILECTBa,
COIIPOTHBIIEHHE TPOBOJHUKA, PabOTa M MOIIHOCTh 3JIEKTPUUYECKOrO TOKa): IUIAHUPOBATh HM3MEPEHMS,
coOupaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIeAysl NPENIOKEHHOW MHCTPYKUUHU, U BBIUUCIATH 3HAUEHUE
BEJIMYMHBI;

e coOxroaaTh MpaBuiia TEXHUKU 0€30MaCHOCTU IpU paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;

® XapakTepU30BaThb MNPUHIUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX ONHMCaHHA (B TOM 4YHCIE: CHCTeMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOuHa,
amMrepMerTp, BOJBTMETP, CUYETYUK OJEKTPUUECKOM DHEPruu, DIEKTPOOCBETHTEIbHBIE MHPUOOPHI,
HarpeBaTelbHble JJIEKTPONPUOOPH  (IpUMEpHI), BIIEKTPUYECKHE NPEAOXPAHHUTENH, 3SJIEKTPOMArHUT,
ANIEKTPO/BUraTeNlb IOCTOSHHOTO TOKa), HCIOJB3YyS 3HAHHUA O CBOMCTBaX (U3MUECKUX SBICHUM H
HeoOxoIuMble (hHU3HUECKHE 3aKOHOMEPHOCTH;

® DAacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA M M3MEpUTENbHbIE MPUOOPHI MO CXEMaM M
CXEMaTUYHBIM pHUCYHKaM (KHJIKOCTHBI TEpPMOMETp, TEPMOC, TIICUXPOMETpP, TUTPOMETP, JIBUraTelb
BHYTPEHHEIO CrOpaHHus, DJJIEKTPOCKOIl, PEOCTaT), COCTAaBJIATh CXEMbl DJJIEKTPUUYECKUX LENeH C
MOCJIe/IOBATENbHBIM U TapauleJbHBIM COECJUHEHHUEM »JJIEMEHTOB, pa3jinyas yCJIOBHblE OO0O3HAYCHHS
3JIEMEHTOB JIEKTPUYECKUX LIETIEH;



® TPUBOAUTH MPUMEpHl (HAXOIUTh MH(OPMAIMIO O MPHUMEPax) MPAKTHUYECKOTO HCIOJIb30BAHUS
(U3MYECKUX 3HAHWK B TIOBCETHEBHOW JKM3HM JUIA oOOecriedyeHuss Oe30MacHOCTH TMpH OOpalieHuu ¢
npubopamMH U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAHEHHs 310pOBbs U COOIOAECHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

® OCYLIECTBIATh MNOUCK HH(OpManuu (U3NYECKOro cojepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH ¥ MyTEM CPaBHEHUS JIOTIOJHUTEIBHBIX UCTOYHUKOB BBLACTATh MHPOPMALINIO, KOTOpast
ABJIAETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEJOCTOBEPHO;

® JCIOJIb30BAaTh IPH BBINOJIHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIONMYJISIPHYIO JIMUTEPATypy
(U3NYECKOTO COAEpIKaHUs, CIPABOYHbIE MaTEpUANbl, pecypchl ceTu HMHTepHeT, BiafeTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(GOPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3JaBaTh COOCTBEHHBIC MUCHMEHHBIC U KpAaTKUE YCTHBIE COOOIIeHNs1, 000011as nH(OpMaIiio 13
HECKOJIbKUX HMCTOYHMKOB (PU3MYECKOIO COJEpIKAHUSA, B TOM 4HUCIE IMyOJIMYHO MPEICTABIATh PE3yJbTaThl
IIPOEKTHOM WJIM UCCIIEOBATEIbCKON JEATEIbHOCTH, NPU 3TOM TIPAaMOTHO HCIOJIb30BaTh HW3yYEHHBIN
MOHATUIHBIN anmapaT Kypca (PM3HUKH, COIIPOBOXKAATH BHICTYIUICHUE MTPE3CHTALIUEH;

® TIpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (DPU3NYECKUX TPOLIECCOB PaCIpenesiTh
0053aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMH 3a/la4aMH, CIEAWUTH 32 BBHIMOJHEHUEM IIJIaHa
JeUCTBUI M KOPPEKTHPOBATh €ro, a/IeKBaTHO OLEHMBATh COOCTBEHHBIN BKJAJ B JEATEIBHOCTh TI'PYIIIbI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, MPOSIBIISASA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koniy oOyueHus B 9 kjiacce NpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aThb
c(OPMHPOBAHHOCTh y O0YHAIOIINXCS YMEHUH:

® JCIOJIB30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKA, TPAEKTOPHsI, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBIKEHHS, Jneopmanus (ynpyras, IUIaCTHYecKasl), TPEHHE, IEHTPOCTPEMHTEIbHOE
YCKOpPEHUE, HEBECOMOCTb M MEpPEerpy3Kd, LEHTP TSXKECTH, aOCONIOTHO TBEPAOE TEJIO, LEHTP TSHKECTH
TBEPJIOrO Tejla, PaBHOBECHE, MEXaHWYECKHE KOoJeOaHUs W BOJHBI, 3BYK, MHQPa3BYK M YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTD,
CTIEKTPBI UCITYCKaHHSI U TIOTJIONMEHHS, alib(a, OeTa- ¥ raMMa-u3IydeHus], H30TOIIbI, siJiepHasi SHEPTeTHKA;

e pa3nuuaTh SIBIE€HHUA (pPaBHOMEpPHOE U  HEpPaBHOMEPHOE NPSIMOJIMHEHHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE NPSMOJMHEWHOE JBH)KEHHE, CBOOOJHOE MaJIeHue Tell, PaBHOMEPHOE JABM)KEHUE II0
OKpPY>KHOCTH, B3aMMOJIEHCTBHE TeJl, pEaKTUBHOE IBM)KEHUE, KojebaTelabHOEe JBUKEHUE (3aTyxarollue U
BBIHY)KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE [BM)KEHHE, OTpaXXeHHWE 3BYKa, NPSIMOJIMHEHHOe
pacnpocTpaHeHHE, OTPaKEHUE U MPEIOMIIEHHUE CBETA, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE
O0eqmoro cBeTa B CHEKTP M CIIOXKEHHWE CHEKTPaJIbHBIX LIBETOB, JAMCIEPCHS CBETa, €CTECTBEHHAs
PallMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa M3JIy4eHHs) MO ONUCAHMI0O HMX XapaKTEePHbIX
CBOWCTB M HAa OCHOBE OINBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

® pacro3HaBaTh NPOSIBIEHUE U3YYEHHBIX (PU3NUYECKUX SIBICHUH B OKPYXKaOIEM MUpE (B TOM YHCIIe
¢bu3nyeckue BJICHUS B IPUPOJIE: TPUIUBbI U OTJIMBBI, IBUKeHUE T1aHeT COIHEYHON CUCTEMBI, pEaKTHBHOE
JBUKEHHME JKMBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB KMUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 5XO0, IBETa TeJ, ONTHYECKHUEe SBICHMS B NpUpOAe, OHOJOrMYEcKoe JeicTBHE BHUIUMOTO,
yAbTPaUOJIETOBOTO M PEHTTEHOBCKOTO H3ITyYEHMH, €CTECTBEHHBIH pPaMOaKTUBHBIN (OH, KOCMUYECKHE
Jy4Yd, PaJUOAKTHBHOE H3JIyY€HUE MPHUPOJHBIX MHHEPAJIOB, ACWCTBHE pAJAMOAKTUBHBIX H3ITYYCHHUH Ha
OpraHM3M 4eJOBeKa), IPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 3aJauy B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE
cBOMcTBa (MpU3HAKK) PU3NYECKUX SBIICHUI;

® OMUCHIBATh W3YYCHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SBJICHUS, UCIIONB3YS (PU3NUECKHE BEIUYUHBI
(cpenHsisi 1 MIHOBEHHAsl CKOPOCTb T€Ja NP HEPAaBHOMEPHOM JBM)KEHHMH, YCKOPEHHE, IEPEMELICHHE, MTYTh,
yIJIOBasi CKOPOCTh, CHJIa TPEHMs, CHJIa YIPYTrOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOIHOIO MaJeHUS, BEC
Tena, UMIYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHWYecKas padoTa M MOIIHOCTb, MOTEHIMAbHAS SHEPrus Tena,
MOJIHATOTO HaJ MOBEPXHOCTHIO 3€MJIU, MTOTEHIMATIbHAS SHEPTUS CKATON MPYKUHBI, KHHETUYECKasl SHEPTUs,
MOJTHAsl MEXaHUYecKasl SHEeprus, MepHoj U YacToTa KoieOaHWi, IJIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA



TOHA, CKOpPOCTb CBE€Ta, IIOKa3aTeldb MPEJIOMIIEHUS Cpenbl), NMpPH OMNHCAHUM HPAaBUIBHO TPAKTOBAThH
(bu3n4ecKkuil CMbICT UCMOJIb3yEeMbIX BEIMUYUH, 0003HAYEHUS M €IUHMIBI (U3NYECKUX BEIMYUH, HaXOIUTh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYHHY C APYTUMH BEIUYUHAMH, CTPOUTH TpaduKH
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

® XapaKTEepH30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHUS U MPOLIECCHI, UCIOIb3Ys 3aKOH COXPaHEHHUS
SHEpPIUH, 3aKOH BCEMHUPHOIO TATOTEHMs, HPUHLUI CYNEPIO3ULUN CHUJI, NPUHLUI OTHOCUTEIbHOCTH
I'anunes;, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHMs HMMIIYJIbCA, 3aKOHBl OTPAaXXEHUs M IPEIOMIIEHUS CBETa,
3aKOHBI COXPAaHEHU 3apI0BOI0 U MAaCCOBOTO YUCEN MPHU SJIEPHBIX PEAKLUAX, IPH 3TOM JIaBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIICHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

e O0BSCHATH (PU3NYECKHE NPOIECCHI U CBOMCTBA TeN, B TOM YHCIE€ W B KOHTEKCTE CHUTyalui
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO-CIEICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHUE
13 2—3 JOTMYECKHX IIaroB ¢ OMOpOW Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKHX SIBICHUH, (PU3HUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacyETHbIC 3aa4u (ONUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUIl), UCIIONb3Ys 3aKOHBI U
(bopMybl, cBsI3bIBAIOLINE (PU3UYECKHE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBMSI 3a/1aul 3allUChIBATh KPATKOE
YCIIOBHE, BBISABIISATH HENOCTAIONIME WM W30BITOUYHBIC JaHHBIC, BBIOMpAaTh 3aKOHBI ©  (HOPMYIIHI,
HEOOXOAUMBIC JUISI PEUICHHUsI, TPOBOJUTH PACUETHl U OIICHHWBATh PEATHCTUYHOCTD TOITYYEHHOTO 3HAYCHHS
(bu3n4ecKoil BETMUUHBL;

® pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PpEIIUTh MNpPHU IOMOIIM (PU3HUYECKUX METOJOB,
UCMOJb3Yysl ONMCAHUE UCCIIEAOBAHMS, BBIJCIATH MIPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh MPaBUIBHOCTh
Hopsiika MPOBEJICHUsI HMCCIEJOBAHUsA, JA€JaTh BBIBOJbI, MHTEPIPETUPOBATh pE3yJbTaTbl HAOIIOJIEHUH U
OTIBITOB;

® [POBOJMUTH ONBITHl 0 HAONIOACHUIO (U3UYECKUX SIBICHUM HIM (U3NYECKUX CBOHCTB Tl
(u3y4yeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAHEHUs SHEPTUH, 3aBUCHMOCTH MEpuona KoJeOaHMi
IPY>KUHHOTO MasiTHUKAa OT MaccChl rpy3a M >KECTKOCTU NPYKUHBI U HE3aBUCHUMOCTb OT aMIUIMTY]bl MajbIX
Kosie0aHUH, MPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pas3jiokeHUe Oeloro CBeTa B CIEKTP, U3YyueHHUE
CBOMCTB M300paXeHHUSI B IUIOCKOM 3€pKajieé U CBOMCTB M300pakKeHHUsSI MpeIMeTa B COOMpAIOIIe JMH3E,
HAOJIOZICHNE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB HM3JIyUEHHS): CAMOCTOSITEIbHO COOMpaTh yCTAaHOBKY U3
n30BITOYHOT0 Habopa 060PYLOBaHMsI, ONIUCHIBATH XO/1 OIBITA U €T0 PE3YNIbTaThl, JOPMYINPOBATH BHIBOJIBI;

® TIPOBOJWTH NMPH HEOOXOIUMOCTH CEpHUI0 MPSIMBIX HM3MEPEHHU, ONpEAessisi CpeJHee 3HAYCHHE
u3MepseMoil BenmuuMHbl ((poKycHOE paccTosiHHMe coOuparolied JIMH3bI), 0OOCHOBBIBaThH BBIOOP crocoba
U3MepeHus (M3MEpPUTEIBHOTO pHoOopa);

® TPOBOJMTH MCCIEIOBAaHHWE 3aBUCHUMOCTEH (PHU3MUECKUX BEJIWYMH C MCIOJIb30BAHUEM MPSMBIX
M3MEpEeHuH (3aBUCUMOCTb IyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBI)KEHUH 0€3 HadaJbHOM CKOPOCTH,
neproJia KojueOaHuii MaTeMaTHYeCKOro MassTHUKA OT JUTMHBI HUTH, 3aBUCHIMOCTH YTJIa OTPaKEHUS CBETa OT
yria majJeHuss M yria TMpeoMJIeHHs OT yIyia MaJeHHUs): IUIAHWPOBATh HMCCIEIOBAHUE, CaMOCTOSITEIHHO
cobupaTh yCTaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (PM3UYECKUX BEJIWYHMH B BUJE
TabIuUI ¥ TpaUKOB, AETaTh BBIBOABI 10 pe3yJibTaTaM HCCIeI0BaHUS;

® TPOBOJHUTH KOCBEHHbIE M3MEPEHHs (PU3MUECKUX BEIUYHH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tela
IIPU PAaBHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOHOTO MaJeHUs, KECTKOCTh MPYXUHBI, K03 durmeHTt
TPEHHUS CKOJBKEHHsI, MEXaHH4YecKast padoTa W MOIIHOCTh, YaCTOTa U TEPHO KOJICOaHNH MaTeMaTHIECKOTO
U TPYXHHHOTO MasTHHKOB, ONTHYECKAs CHJIa COOMpAIOIIeH JIMH3BI, PATHOAKTUBHBIA ()OH): TUIAHUPOBATH
U3MEpEeHus, COOMpPaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMOJHATH M3MEPEHUSs, CIEAys MpeIokKEeHHOM
MHCTPYKLIMH, BBIYMCIATH 3HAYCHHME BEIMYMHBI M aHAIM3UPOBATH IOJIyYEHHBIE PE3yJbTaThl C Y4ETOM
3a/IaHHOM MTOTPEIHOCTH U3MEPEHUN;

e CoOIOJaTh MpaBUiIa TEXHUKU 0€30IacCHOCTH IpU paboTe ¢ 1abopaToOpHbIM 00OPYIOBAaHUEM;



® pasznMuaTh OCHOBHBIC TPU3HAKM H3YYEHHBIX (U3UUECKUX MOJeNeil: marepuaibHas TOYKa,
a0COIIOTHO TBEPAOE TENO, TOYCUHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IUIAaHETapHas MOJENb aToMa,
HYKJIOHHAs1 MOJEJIb aTOMHOTO S1pa;

® XapaKTEepU30BaTh IPUHIMIBI JEHCTBUA H3YyYEHHBIX HPUOOPOB M TEXHMUYECKUX YCTPOMCTB C
OIOPOM Ha MX ONMUCAHHUA (B TOM YHUCIIE: CIIUJOMETP, NaTUUKU MIOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, paKeTa,
9XO0JIOT, OYKH, IEPUCKOM, (oToanmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOIN, JIO3MMETp, Kamepa
Busnbcona), ucmons3yst 3HaHHMS O CBOWCTBaX (DM3MYECKUX SIBICHHH W HEoOXoaumble (usnueckue
3aKOHOMEPHOCTHY;

® HCIIOJB30BATh CXEMBI M CXEMATHYHBIE PUCYHKHM M3YYEHHBIX TEXHUYECKUX YCTPOMUCTB,
M3MEPUTENbHBIX NPUOOPOB U TEXHOJOTHYECKUX IPOLIECCOB MPH PEHIEHUH y4eOHO-IPAKTUYECKUX 3ajad,
OINTUYECKUE CXEMBI JIJIsl IOCTPOEHUS U300pakeHUl B IIJIOCKOM 3€pKajie U coOUparoIei JTMH3E;

® [PUBOJAUTH MPUMEPHl (HAXOAUTh MH(OPMALMIO O MPHUMEPAX) MPAKTHUECKOrO HCIOJIb30BaHUS
¢u3nyeckux 3HAHUNA B TIOBCEJAHEBHOW >KM3HM JuId oOecriedeHUs O€30IacHOCTH NpU OOpPAIIEHUU C
npubopamMH ¥ TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHs 3I0POBbsI U COOMIOACHUS HOPM HKOJIOTHYECKOTO
IIOBE/ICHUS B OKPYXKaIOUIEH Cpene;

® OCYIIECTBIATh MOUCK MH(popManuu (pu3nyeckoro conepkanus B MHTEpHETE, CAaMOCTOSTEIHHO
(bopMynMpys MOMCKOBBIN 3alpoc, HAXOAUTh MYTU ONpPEeNeHHs JOCTOBEPHOCTH MOITy4eHHONH MH(OpMaIK
HA OCHOBE MMEIOIINXCS 3HAHUU U TOTIOJHUTEIbHBIX HICTOYHHUKOB;

® JCIOJIb30BaTh IPH  BBIMNOJIHEHUM YYEOHBIX 3aJaHUH  HAy4HO-NONYJISIPHYIO JIMTEpATypy
(GU3MYeCcKOro Ccoaep)KaHusi, CIpaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer, Bnajgers npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JaBaTb COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOLIEHMS Ha OCHOBE HMHMOpManUM U3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJIEPIKAHMS, ITyOJIMYHO MPEACTABIATh PE3YIbTAThl MPOSKTHOW HITH
HCCIIEA0BATENBCKON JNEATENBHOCTH, IIPH 3TOM I'PAMOTHO HCIIOJIB30BaTh MU3YYECHHBINM MOHATHWHBIA anmapar
M3y4yaeMoro paszena (U3MKM M COIPOBOXKIATb BBICTYIUIEHHE Mpe3eHTalMeld ¢ y4éToM O0COOEHHOCTEH
ayJUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

JlesaTenbHOCTh yUUTENs C yueToM pabodel mporpaMMbl BOCIIMTAHUS:

* YCTAHOBJICHHE JIOBEPUTEIbHBIX OTHOLICHUH MEXIY YYUTEIIEM U €ro yYeHHKaMH, CIOCOOCTBYIOUIMX IMO3UTHBHOMY BOCIPHUATHIO YYaIIMMHUCS
TpeOOBaHUH U TPOCHO yUUTES, IPUBIICUEHUIO MX BHUMAHUS K 00CYXJaeMol Ha ypoke HH(OpMaIMH, aKTUBH3AIMY UX TI03HABATEIbHON AEATEIbHOCTH;

* MOOYXXJIeHHE WIKOJIHHUKOB COONIO/IaTh HAa YPOKE OOIIEHpPUHATHICE HOPMBI TOBEACHUS, NpaBWwia OOIMICHUS CO CTapmIMMHU (YUUTENSAMHU) H
CBEpCTHUKAMH (IIKOJIbHUKAMH ), IPUHIHIIB] Y4€OHOH TUCIMIIMHBI U CAMOOPTaHU3ALINY;

* IPUBJICYCHUE BHUMAHMS IMIKOJHHUKOB K IIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha ypOKax sIBICHHH, OpraHu3aius uX paboThl C MOJydyaeMOd Ha
YPOKE COLMAIbHO 3HAYMMON MH(pOpMaLUel — HHUIIMUPOBAHUE €€ 0OCYKIEHUS, BbICKa3bIBaHUS yJallUMMCA CBOETO MHEHHS IO €€ IOBOAY, BBIPAOOTKU
CBOETO K HEW OTHOLICHMSI,

* HCIOJIb30BAHNE BOCIIUTATEIbHBIX BO3MOYKHOCTEH cojepkaHus y4eOHOro Ipeamera 4epe3 AEMOHCTPALUIO JETSIM MPUMEPOB OTBETCTBEHHOTO,
IPaXJAaHCKOI'O IOBEJCHMS, NPOSBICHUS YEIOBEKOJIIOO0MS U J0O0pOCEpAEYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB JJIS UTCHMs, 3ajad JJis
pereHust, TpOOJIEMHBIX CUTYalui It 00CYKICHHS B KIlacce;

* IPUMEHEHUE HA YpOKE MHTEPAKTUBHBIX (POpM pabOTHl yHalUMXCs: MHTEIIEKTYaJbHBIX WP, CTUMYJIHPYIOIIUX IO3HABATEIbHYI0 MOTHBALUIO
IIKOJIbHUKOB; TUAAKTUYECKOrO TeaTpa, e MOJIYyYEHHbIE Ha YPOKE 3HAHUS OOBITPBIBAIOTCA B TEATPAJIbHBIX IOCTAHOBKAX; JUCKYCCHUH, KOTOpBIE IArOT
YUYaIIUMCSl BO3MOKHOCTh TPUOOPECTH OMBIT BeIEHUSI KOHCTPYKTUBHOTO IHAJIOTa; TPYIIIOBOW PadOTHI WM pabOTHI B Mapax, KOTOPBIE Y4aT IIKOJIbHUKOB
KOMaHJTHOW paboTe U B3aUMOJICHCTBUIO C IPYTUMHU JE€ThMU;

* BKJIFOUEHHUE B YPOK UI'POBBIX MPOLELYP, KOTOPBIE IIOMOTar0T MOAAEPKATh MOTUBALIMIO JE€TEH K ITOJIYYEHUIO 3HAHUH, HaJa)KUBAaHUIO ITO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce, IOMOTaloT YCTaHOBICHHUIO T0OpoXKeIaTenbHOI atMochepbl BO BpeMs ypOKa;

* opraHu3anus medcTBa MOTUBUPOBAHHBIX M 3PYAMPOBAHHBIX YUAIIMXCS HAJ] UX HEYCHEBAIOIIMMHU OJAHOKIACCHUKAMH, AAIOLIET0 HIKOJIbHUKAM
COLIMAJIBHO 3HAYUMBIN ONBIT COTPYAHUYECTBA U B3AMMHOU ITOMOIIIY;

* UHUI[MMPOBAHUE U TOJAJIEPKKA HCCIEAOBATEIBCKON JEATEIBHOCTH IIKOJBHUKOB B paMKaxX peaju3alid UMU HHJWBHUAYaJIbHBIX W T'PYIIIOBBIX
HCCIIEIOBATENBbCKUX MPOEKTOB, YTO AACT IIKOJIbHUKAM BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PEIIEHUs TEOPETUYECKON TPOOIIeMbl, HABBIK
reHepupoBaHus U O(OPMIICHUS COOCTBEHHBIX HJEH, HaBBIK YBAXXUTEIBHOTO OTHOLIEHHS K 4YYXKUM HaesIM, O(QOpMIIeHHBIM B paloTax JIpyrux
ucclieoBaTeNel, HaBbIK MMyOJIMYHOTO BRICTYIUJICHUS NIEpe ayIUTOpHel, apryMEHTUPOBAHUSI ¥ OTCTAUBAHUS CBOEH TOUKH 3PEHMUS.

7 KIIACC
KoumnuectBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrtpoabnbsie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Pazgen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUpa

11 ®uszrka - Hayka o0 IpUupoae 2 bubmmoreka [JOK




https://m.edsoo0.ru/7f416194
bu6nuoreka [IOK
1.2 (6)) 2
HMBHHICCKHC BIMIHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO IO3HAHUSI 2 buGnnorexa LIOK
' ¥ a https://m.edsoo.ru/7f416194
Wroro mo paszneny 6

Pa3znea 2. IlepBoHayaibHble CBEeJeHUS 0 CTPOEHUHU BellleCTBA

2.1 CTpoeHue BelecTBa 1 bubmmorexa HOK
' P - https://m.eds00.ru/7f416194
99 JIBr>keHue U B3aUMOJICHCTBUE YaCTHI] 5 bu6mmoreka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bubnnoreka IIOK
2.3 A 2
TPETATHEIE COCTOAMHA BemectRa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pazpnen 3. /IBukeHune U B3aumMoaeiicTBue e
bubmmoreka [IOK
3.1 MexarHTccKoe ABKCHHE 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
32 Hrepruts, Macca, MIOTHOCT 4 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
33 (-una. Brnst cin 14 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gqaBiaeHust TBEPAbIMU 3 bubmuorexa [JOK
' TelIaMH, )KUJAKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlarerHe KAAKOCTH > https://m.eds00.ru/7f416194
Bubnuoteka LIOK
43 ATMocpepHoe AaBiICHHe 6 https://m.eds00.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE ; 1 3 bu6muoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazueny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
bu6nmoreka [IOK
>1 Pabora  MowsoCTE 3 L https://m.edso00.ru/7f416194
bu6nmoreka [IOK
2 IT 1
> POCTHIE MEXAHIMET > https://m.edsoo.ru/7f416194
bubnnoreka IIOK
. M 4 1 1
>3 CXAMHHeCkas JHeprid https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uugpoBbIe
Ne ni/m P Kontpoabnbsie IIpakruyeckue (upp )
NpoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TenioBble siBeHUs
N bubmmorexa [JOK
11 CrpoeHue u CBOHCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
12 Ternosbie npoueccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3znen 2. DiiekTpuyeckue 1 MArHUTHbIE SIBJICHUS
51 DneKTpruYecKue 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnmoreka [JOK

U UX B3aUMOJIENCTBUE

https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
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Bbubnuoteka LIOK
2.2 IT i i 2 1 7
OCTOSHHBIN BHGKTpI/ILIeCKI/II/I TOK 0 https://m.edsoo.ru/7f418lce
bu6nuoreka [JOK
23 MarHiTHbLe SBICHis 0 L 15 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
24 DIICKTPOMATHHTHAS HHAYKUIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5
9 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3aejioB H TEM uudposkie
Ne n/m P Kontpoabnble IIpakTuueckue (uidpp )
MpOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexannueckue siBJIeHHs
11 MexaHn4eCKOe JBMKCHUE U CIIOCOOBI €0 10 1 bu6nuoreka [IOK
' OIUCAHUS https://m.eds00.ru/7f41a4a6
N bubmuorexa [JOK
12 BaanmopeiicTene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
13 3AKOHEI COXpaHCHHA 10 3 https://m.eds00.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUs M BOJIHBI
bu6nuoreka [IOK
2.1 MexaHn4ecKkue KoaeOaHus 7 3 https://m.edsoo.ru/7fA1a4a6
Bbubnuoteka LIOK
22 Mexaitiieckie BOIHEI. 3BYK 8 L 3 https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

15

Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

DIEeKTPOMArHuTHOE IOJe U bubnnoreka HOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pasnen 4. CBeToBbIe AAIBJIEHUS
bubmuorexa [JOK
4.1
3AKOHBI PAcHpOCTPAHCHHS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JI
WH3BI U ONTHYECKUE TPHUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
4.3 P 2
a3JI0KeHue 0eJIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA
bubmmoreka [IOK
5.1 14 4 1
CIyCKaHHE U TIOTJIONICHUE CBETA aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
5.2
CTpoeHie ATOMHOTO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
5.3 A 7
JIEPHBIE peaknun 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 17
Paspnen 6. IloBTopuTe1bHO-00001IaI01IIHI MOAY /b
6.1 [ToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 5 bubmmoreka [IOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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