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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma mo ¢u3nkKe Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUSl COCTaBlieHA HAa OCHOBE
MOJIOKEHUI U TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON
nporpammsl, npeacrasieHHbx B ®I'OC 00O, a takxke ¢ yuéTtoM QenepaibHoi paboueil mporpamMmmbl
BocnuTanus 1 Konnenmuu npenogaBanusi yaeoHoro npeamera «Ousukay.

Copep:xanue mporpaMMbl Mo (pu3uke HampaBiIeHO Ha (OpPMHpPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaIONIMXCS W OpraHu3alyio M3ydeHHs (U3MKKA Ha JEATeNIbHOCTHOW OcCHOBe. B
nporpamMMe mo (pu3MKe Yy4UTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO MpEIMETa B peaju3aluu TpeOOBaHUI
OI'OC OO0 x MmIaHUPYEeMbIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYYEHHs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHUS.

[Iporpamma mo ¢u3HMKe yCTaHABIMBAET pacHpeieiieHne ydeOHOro Marepuana Mo ToiaM
oOyueHus (o KiaccaM), IpeJiaraeT MPUMEPHYIO MOCIEeI0BaTeIbHOCTh U3YUEHUSI TeM, OCHOBAaHHYIO
HAa JIOTUKE Pa3BUTHS IPEAMETHOTO COACPKAHUS U YyUETe BO3PACTHBIX OCOOCHHOCTEHN 00yYarouXCsl.

[Iporpamma no ¢usuke paspaboTaHa C LENbIO OKa3aHHUS METOJMYECKOW MOMOIIM YYHUTEIIO B
co3llaHu# paboUeil MPorpamMMBbl 10 Y4eOHOMY MTPEIMETY.

duzuka SBISETCS CUCTEMOOOPa3yIOIIMM JJisi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJNIbKY (DHM3MUECKHE 3aKOHBI JIEKaT B OCHOBE IPOIECCOB W SBICHUM, H3y4aeMbIX XHUMHEH,
Ouosiorueii, acrpoHomueil u (usmyeckon reorpaduei, BHOCHT BKJaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, IPEAOCTaBIIsICT Hanboee siCHbIe 00pa3ibl MPUMEHEHHsI HAyYHOTO METOJa IMO3HAHMS,
TO €CTh Croco0a MOTYYeHHs TOCTOBEPHBIX 3HAHUI O MHpE.

Opna U3 TIaBHBIX 3a/1a4 (PU3NYECKOr0 00pa30BaHUs B CTPYKTYpe O0IIero 00pa3oBaHUs COCTOUT
B (DOPMHUPOBAHHUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpECa K HAyKe Y O0yJarOIIUXCA.

WN3ydyenne ¢u3ukm Ha 0a30BOM YpPOBHE IMIpENIoJiaraeT  OBJIAJICHUE  CIENYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTbD:

® HAyYHO OOBSCHATH SIBJICHUS;

® OLIEHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

® IHTEPIIPETUPOBATH JaHHBIE M HCIIOJIB30BATh HAYUYHBIE JOKA3aTENbCTBA JUIsl ITOJIYyYECHHUS
BBIBOJIOB.

Henn wusyuyeHuss ¢uU3MKM Ha YpPOBHE OCHOBHOTrO oOmiero oOpa3oBaHMsI OIpeNEeHbl B
Konnenuun npenoxaBanusi ydeOHoro mnpeamera «Pusmka» B 00pa30BaTEeNbHBIX OpraHU3alUAX
Poccuiickoit ~ ®expepauuu, pealn3ylOIIMX  OCHOBHbIE  00lIeoOpa3oBaTelbHblE  MPOrPaMMBI,
yTBep)kI€HHON pemenneMm Kosmernn MunncrepctBa mnpocBenieHus Poccuiickorn  Penepanuu
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

Hemuusydyenus puzuku:

¢ [IpHOOpETEHNE HHTEpeca U CTPEMIIEHHS OO0Yy4arouMxcs K HAayYHOMY H3Y4YEHHIO MPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
®pa3BUTHE  TMPEJACTABIEHUH O  HAayyHOM  MeToJe TMO3HaHHiA U  (opMupoBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

¢ (hopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yueHHUs] OCHOB CTPOCHHUS MaTepHH
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢ hopMuUpoBaHHME NPEJCTABICHUN O posin (PU3MKU IS Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHU;



® pa3BUTHE NPEICTABICHUI 0 BO3MOXHBIX chepax Oymymiel nmpodeccHoHaNbHOM AeSTENbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlalbHeIeMy 00y4eHHIO B 3TOM HAlpPaBJICHUH.

JIoCTIKEHHE ITHX IieNieil mporpaMMbl 1Mo (U3HKEe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS

o0ecreynBaeTcs perIeHuEM CIeIyIOIUX 3a4ay:

e IpUOOpEeTeHNEe 3HAHUN O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXAaHHMUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

® IpUOOpPETEHNE YMEHUN OIMUCHIBaTh U OOBICHATH (U3WYECKHE SIBICHUS C HCIOJIb30BAHUEM
MOJyYEHHBIX 3HAHMIA;

® OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX PacuETHBIX 3a/1a4 C WCIOJIb30BAHUEM (U3NYECKUX
MoOJIeJiell, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HAOIIOATh MPUPOAHBIC SBICHUS W BBINOJHSITH OIBITHI, J1a0OpPaTOpHBIE
paboThl M OKCIIEPUMEHTAJbHbIE KCCIEAOBAHUS C HCIOJIB30BAHUEM H3MEPUTEIbHBIX
puOOpPOB;

eocBOCHHE MNpPUEMOB paboTel ¢ uHpoOpManuerd (QUINYECKOrO0 COJAEp)KaHUs, BKIIOYAS
MH(OPMALIUIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3HMKH, aHAIU3 M KPUTHUECKOE OIICHUBAHHE
nH(pOpMAIIHH;

®3HAaKOMCTBO cO cepamu npodecCHOHATBHONU AESITENbHOCTH, CBA3aHHBIMU C (PU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSX (PH3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

otBoauTcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henmeno), B 8 kinacce — 68 yacoB (2 Jaca B
HEJIeNI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEINIO).

[Ipemiaraemerii B mporpamMme 1o (U3MKe MepeueHb JT1a0OpaTOpHBIX paboT M OMBITOB HOCHUT
PEKOMEHAATENbHBIN XapakTep, YUUTeINb JIelaeT BbIOOp MPOBEACHUs 1abOpaTOPHBIX PadOT U OMBITOB C
y4€TOM HHAMBHUYalIbHBIX OCOOCHHOCTEH OOYdYalOIIMXCs, CIMCKAa 3KCIIEPUMEHTAIbHBIX 3a[aHUH,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 3K3aMeHa 10 (PU3HKeE.



COJEPKAHUE OBYYEHUSA

7 KJIACC

Pasznes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKIEr0 MUPA.

®usuka — Hayka o npupoge. fBneHus npuponabl. PuU3NUECKUE SBJICHMS: MEXAHUYECKHE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. Pusznueckue MnpuOOPHI.
[TorpemHocTs u3MepeHnii. MexyHapoHas CUCTEMA €AVHMII.

Kak ¢usuka u gpyrue ecrecTBEHHblE HayKH M3y4aroT Npupoly. EcTecTBEHHO-HayuHBIN METOA
MO3HAHUA: HAONIOJICHHE, MMOCTAHOBKA HAYYHOTO BOIPOCA, BBIABM)KEHHE THIIOTE3, YKCIEPUMEHT I10
IpOBEpKE TuUMNoTe3, OOBsicHEeHHWe Habmomaemoro siBieHus. Onmcanue (U3NYECKUX SBICHUH C
IIOMOULIBIO MOJIEIIEH.

Hemoncmpayuu.
1. MexaHu4ecKue, TEIUIOBbIE, AIEKTPUIECKNE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. ®usmueckue NTPUOOPHI W TMPOIEIypa MPSMBIX H3MEPCHHA aHAJIOTOBBIM U ITU(GPOBBEIM
pUOOPOM.

Jlabopamopuuvie pabomot u onvimel.
1. OmpeneneHue LEHbI JEIEHUs HIKaIbl U3MEPUTEIBLHOTO MpUOOpa.
N3mepenue paccTossHUMN.

3. H3zmepenue o0bEMa KUAKOCTH U TBEPAOTO TETIA.
4. Omnpenenenne pa3MepoB MaJIbIX TEIl.
5. H3mepeHue Ttemneparypbl IpH IOMOIIM JKUAKOCTHOIO TEPMOMETpa M JaT4yMKa

TEeMIIEPATypHI.
6. IlpoBeneHue wuccinenoBaHUs MO IPOBEPKE THIOTE3bl: JAIbHOCTh MOJNETAa IIAPUKA,
MYIIEHHOTO0 TOPU30HTAJIbHO, TEM 0O0JIbIlIE, YeM OOJIBIIIE BHICOTA IyCKa.

Pa3nea 2. IleppoHavyanbHbIe CBeICHHS 0 CTPOCHHH BeleCTBA.

CrpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OIBITHI, JOKA3bIBAIOIINE JIUCKPETHOE
CTpOEHHE BEIECTBA.

JIBwxenue dactuil BemecTBa. CBs3b CKOPOCTH JBWIKEHUS YAaCTHI[ C TEMIIEPATypOU.
bpoyHoBckoe aBwxkenue, auddysus. BzaumopelcTBue dYacTHIl BeIIECTBA: NPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOECHUE Ta30B, KUAKOCTENH U TBEPABIX (KPUCTAIUITMUECKHX)
Teql. BzamMocBs3b MCKIY CBOMCTBaAMH BCIICCTB B PA3HBIX arperaTHbIX COCTOAHHUAX H©W HX
aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. Habmonenne nuddys3un.

3. HaOmronenwe sBICHUHN, OOBACHAIONIMXCS TMPUTSHKEHUEM WIA OTTAJIKUBAHUEM YaCTHI

BELIECTBA.

Jlabopamopmuvie pabomul u onvimol.

1. Ouenka auamerpa aToMa METOJOM PsiI0B (C UCIIONIb30BaHUEM (poTorpaduii).

2. OmbIThl IO HAOJIIOIEHUIO TEIUIOBOTO PAaCIIMPEHUS Ta30B.

3. OmnbITbl O OOHAPYXKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.



Mexannyeckoe ABUKEHUE. PaBHOMEpHOE M HepaBHOMEepHOe aBuxkeHue. Ckopoctb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUH. Pacuér myTu v BpeMEeHH JIBH>KECHHUSL.

SIBnenue uHepuuM. 3aKOH MHEpUUU. B3aumozeiicTBue Ten Kak IMpUYMHA U3MEHEHHUS! CKOPOCTH
NBUKEHUs Tel. Macca kak mepa uHepTHocTH Tena. IlmotHocte BemectBa. CBs3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHUIIe 00bEMA BEIlleCTBa.

Cuna kak xapakTepucTHKa B3aumozeicTsus Tesn. Cuna ynpyrocty U 3akoH ['yka. M3mepenue
CWJIBl C MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHMUS] M cuiia TsokecTh. Cuila TSDKECTH Ha JIPYTUX
mnaHerax. Bec Tema. Hesecomocth. CiiokeHHE CWJ, HANpaBIE€HHBIX [0 OJHOW MPSAMOM.
PaBuopelictBytomas cwi. Cuna TpeHus. TpeHue CKOJbKEeHUSI U TPeHUE MOKosA. TpeHue B MpUupoae u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MmexaHn4eckoro JBHKEHUS Teja.

N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHUS.
Habnronenue siBiieHUs] HHEPLIWH.

Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.

ok wnNE

CrnosxeHue cull, HampaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopuuvie pabomot u onvimel.

1. OmpeneneHre CKOPOCTH PABHOMEPHOIO JBMKEHHs (LIapuKa B JKUIKOCTH, MOJAEIHU
AIEKTPUYECKOTO aBTOMOOWIISA U TaK J1ajiee).

2. OmpeneneHue cpelHEd CKOPOCTH CKOJIbKEHUs Opycka WM IIapuka [0 HaKJIOHHOU
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOTO Tela.

4. OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsikeHHs (nedopManuu) MPYKHHBL OT
IIPUIIOKEHHOMN CHUIIBL.

5. OneIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHUJIBI TPEHUSI CKOJBKEHHS OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl YMEHBIICHHMS] W YBEIMYCHHUS naBieHus. [laBneHue raza. 3aBHCHUMOCTH
JaBJeHUs raza or o0bEMa, TemriepaTyphl. Ilepemaua naBineHuss TBEPABIMU TEJIAMH, KUJIKOCTSIMHU U
razamu. 3akoH [lackans. [TneBMaTHueckre MalIMHBI. 3aBUCUMOCTD JIaBIEHUS KUIKOCTU OT TTyOHHBI.
IMunpocratuueckuii mapagokce. CooOmiaromuecs cocyabl. [ uapaBandeckie MeXaHHU3MBbI.

Atmocdepa 3emun u atmocepHoe gaBieHue. [[puunHbI CyecTBOBaHUS BO3YIIHONW 000JI0UKHI
3emimn. Ombit Toppuyennu. M3mepeHue arMochepHOTO [aBlieHUS. 3aBUCUMOCTH aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzMepeHus: atMochepHOro AaBlIeHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXxuMe08a) cuia.
3akon Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTbH JaBIICHUS T'a3a OT TEMIIEPaTyPHI.

[lepenaya naBneHus KUIKOCTHIO U Ta30M.
Coobmarommuecs: Cocypl.

I'mppaBnnueckwmii npecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHUS.

ok wnNE

3aBHCHMOCTh BBITAJTKHBAIONIEH CHUJIBI OT 00BbEMa MOTPY>KEHHOW YacCTH Tela M TUIOTHOCTH
YKUJIKOCTH.
7. PaBeHCTBO BBITAJIKHUBAIOIIEH CUIIbI BECY BBITECHEHHOMN KUIKOCTH.



8. VYcnoBue miaBaHus TeIl: IUIABAHUE WJIU MOTPYKEHHUE TElA B 3aBUCHUMOCTH OT COOTHOILIEHHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa NMOrpyKEHHON B XKHUJIAKOCTh YaCTH
Tena.

2. OmpeneneHue BHITAIKUBAIOLIEH CUIIBL, AEMCTBYIOLIEH HA TENO, NOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLLIEH CHIIbI, JEMCTBYIOUIEH HA TEJIO B KUJIKOCTH, OT
MaccChl Tela.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOILEH CUJIbI, IEUCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJA U OT MJIOTHOCTU KUAKOCTH.

5. KoncTpyupoBaHue apeomerpa WM KOHCTPYHPOBAaHUE JIOAKA U OIpeAeiieHue e€
IpPy30I0AbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWIIO paBHOBecHs phluara.
[Ipumenenue npaBuia paBHOBECHs pblyara K OJ0Ky. «3oisioToe npasBmio» mexaHuku. KIIJ[ mpocteix
MexaHu3MOoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuanbHas sueprus. [Ipespaiienrne oqHoro suaa
MEXaHUYECKON PHEPIUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. [IpuMepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuusie pabomot u onvimel.
1. Ompenenenrie pabOThI CUIIBI TPEHUS P PABHOMEPHOM JIBHKEHHUH TeJla IO TOPU3OHTaTBHON
ITOBEPXHOCTH.

2. MHccnenoBanue ycioBui paBHOBECHUS pblyara.

3. HNsmepenue KIIJ] HaKTOHHOM MJIOCKOCTH.

4. H3yyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUHU.

8 KVIACC

Pa3nen 6. TenyioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO--KUHETUUECKOW TEOpUM CTPOCHHS BellecTBa. Macca u
pa3Mepsl  aTOMOB M MOJeKyld.  OMbITB,  MOATBEPXKIAIONIME  OCHOBHBIE  IMOJIOXKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mopenu TBEPAOTO, XKUIAKOTO U Ta3000pa3HOTO COCTOSHUU BemiecTBa. Kpucramumueckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, JKUJIKOCTEH W TBEPIBIX TEJI HAa OCHOBE TMOJOXKCHHI
MOJIEKYJISIPHO--KHHETUYEeCKO Teopun. CMauynBaHue U KaWUIIpHBIE iBIeHUS. TenaoBoe paciuiupeHme
U C)KaTHE.

Temneparypa. CBsizb TeMIIepaTyphbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHUS YacCTHUIl. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEN SHEPTHUH: TEIUIoNepeaada U COBEpIIeHne padoThl. Buap
TEIUIONEePeIaun: TeIIONPOBOAHOCTh, KOHBEKITHUS, U3TyUYCHHUE.

KonuuecTBO TemnoTel. YAenbHAs TEINIOEMKOCTh BEIIECTBA. 1€IUIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. [lmaBmeHne M OTBepJeBaHME KPUCTALUTMYECKHUX
BEIIECTB. Y AeNbHas TeryoTta TuiaBieHus. [lapooOpa3zoBanue m konaeHcanus. Mcnapenue. Kunenue.
VYaenbHas TerioTa MapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMoc(hepHOro
JIaBIICHUSL.

BrnaxnocTs Bo3ayXa.



DHeprus TOIMBA. Y IeJbHAs TEII0Ta CTOPaHHUs.
[Mpunanmme! paboTs! TernoBbix aurateneit KIIJ[ termmoBoro neurarens. TerioBbie IBUTaTeNN U
3al1UTa OKPYKAIOLIEH Cpebl.
3aKOH COXpaHEHUs U NIPEBPAILEHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.
Jemoncmpavyuu.
HaGmotenne 6poyHOBCKOTO JIBHIKEHHUSI.
Ha6monenue nuddysum.
Habmoienue siBjaeHuit cMaunBaHus U KaWUTSIPHBIX SBJICHHM.
Habutoienue TemnoBoro paciupeHus Ted.
W3meHneHue gaBiieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUM WK OXJIAXKICHHUH.
[IpaBuna u3zmMepeHus TeMIepaTypsl.
Bunel rerionepenayu.
Oxnax7eHne Ipu COBEPLUICHUN PAOOTHI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CUIIAMHU.

O ooNOU A WNR

=
o

. CpaBHEHME TEIIIOEMKOCTEHN pa3IuYHbIX BEIIECTB.

. Habnronenue kunexus.

. HabmoieHue mocTosTHCTBA TEMIIEPATyPhI IIPH TUIABIICHHH.
13. Mojaenu TEIIOBBIX JIBUTATEIICH.

[
N

Jlabopamopuvie pabomsl u onsimol.
1. OmnbIThl 1O OOHAPYKCHUIO JEHCTBHUS CHII MOJICKYJISIPHOTO TIPUTSHKCHUSI.
OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WM caxapa.

3. OnbITh IO HAOIIOACHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH M TBEPIBIX TEI.
4. OnmnpeneneHue AaBJIeHUs BO3yxa B OayUIOHE LIIPHIIA.
5. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro 00béMa M HarpeBaHus

WM OXJIQXKICHUS.
6. IlpoBepka rumore3bl JIMHEHHONW 3aBHCHUMOCTH  JUIMHBI  CTOJIOMKA KHJIKOCTH B
TEPMOMETPHUUYECKON TpyOKe OT TeMIIEepaTyphl.

7. HaOnroneHue u3MeHeHUsI BHYTPEHHEN SHEPrUM Teja B pe3yibTaTe TeIuionepeaauu u padoTsl
BHEILIHUX CHUJI.

8. MHccrnenoBanue sBICHHS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U ropsiueil BObI.

9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYCHHOTO BOJIOW MpPH TEIUIOOOMEHE C HarpeTbiM
METAININYECKUM LIMJIUHAPOM.

10. Omnpenienenrie yieabHOM TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. OnpenieneHrie OTHOCUTENBHOM BIAKHOCTH BO3yXa.

13. Onpenenenre yneabHON TEIUIOTHI IIABJICHUS JIbJA.

Pa3nesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

OnexTpuzanus Ten. J[Ba poja siekTpuuecKHUx 3apsiioB. B3zammonelicTBre 3apsKEHHBIX Te.
3akon KynoHna (3aBUCMMOCTH CHJIBI B3aUMOACHMCTBHS 3apsDKEHHBIX TeNl OT BEJIMYMHBI 3apsiioB U
paccTOsSHUS MEXY TEIaMH).

Onextpuueckoe mnojie. Hampspk€HHOCTH 3nexkTpuueckoro mnoias. IlpuHnun cynepnozunuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA AJEKTpUUecKuil 3apsan. CTpoeHue aTtoma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.



DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUS SJIEKTPUYECKOr0 TOKA. ICTOUHUKHN MTOCTOSITHHOTO
TOKa. JIeMCTBUS JEKTPUUYECKOrO TOKa (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B
KUJKOCTSX U razax.

Onektprueckas nenb. Cuia Toka. DnekTpuueckoe HanpspkeHue. CONpoTUBICHUE POBOJHUKA.
VYnenbHOEe compoTHUBIEHHE BellecTBa. 3akoH Owma s ywactka nenu. I[locinepgoBarenbHoe u
IapajuIeJIbHOE COEIMHEHNE IIPOBOIHUKOB.

PaboTta ¥ MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH JDxoyns—JleHma. DinekTpuyeckue Lenu U
MOTpeOUTENH IIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[locTtostHHple MarHuThl. B3auMmopeiicTBME NOCTOSIHHBIX MArHUTOB. MarHuTHoe MoJe.
MarnuTtHoe mnojie 3emMiId U €ro 3HaueHue aJs Ku3HU Ha 3emie. OneiTr Dpcrena. MaruuTHoe mose
3JIEKTPUYECKOr0 TOKa. [IpruMeHeHne 3JIEKTPOMarHuTOB B TE€XHUKE. [[elicTBME MArHUTHOTO IOJs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBHUIATENb MOCTOSHHOTO TOKA. VCIONb30BaHME 3IEKTPOJBUIaTecii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes.  SIBnenwe  snekTpomMarHuTHoM — muAykuuu.  IlpaBunmo  Jlenuma.
Onektporereparop. CrnocoObl MOMyYEHUS  IICKTPUUYECKON  SHEPruH. DIEKTPOCTAHIMU  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTHUU.

Hemoncmpayuu.

DnekTpu3anus Tel.
JIBa posia 2JIEKTPUYECKUX 3aps0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
Y CeTpoiCTBO U EHCTBHE 3IEKTPOCKONA.
DNeKTpoCcTaTU4YEeCKask MHIYKIHUA.
3aKOH COXpaHEHUSs MIEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUAIICKTPUKH.
MonenpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOIO MOJIS.
HcTouHMKH TOCTOSHHOTO TOKA.
JlericTBUS DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUM TOK B KUJIKOCTH.

. I'a30BbIii paspsn.

. I3Mepenue cuibl TOKa aMIepMeTpPOM.

O ooNOUAEWNR
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. I/I3MepeHI/I€ SJICKTPHUYCCKOTI'0 HAITPSXKCHUA BOJIBTMCTPOM.
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. PeoctaTt u mara3uH conpoTuBIEHUN.

. B3aumopelicTBre MOCTOSHHBIX MarHUTOB.

. MonennpoBanye HEBO3MOKHOCTH Pa3JIEIICHUsI [TOJIFOCOB MarHUTa.
. MoaennpoBanre MarHUTHBIX MTOJIEN TOCTOSTHHBIX MAarHUTOB.

. OmeIT OpcTena.

N
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. MarauTHoe€ 1ose Toka. DJIeKTPOMarHur.

N
o

. JleicTBME MarHUTHOTO TIOJIsI HA TPOBOJHUK C TOKOM.

. DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.

. UccnenoBanue sBJICHUS SJIEKTPOMATHUTHON UHIYKLIMH.

. OnbiTEl Papanes.

. 3aBUCUMOCTb HANPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHMUSI.

N N NN
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25. DyieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimel.

1. OnbITHl O HAOIIOIEHUIO AIIEKTPU3ALUHU TNl UHAYKIIUEH U TIPU COPUKOCHOBEHUHU.
2. HUccnenoBanue NeHCTBUS AIEKTPUIECKOTO MO HA IPOBOJAHUKH U TUIIEKTPUKH.
3. CoOopka u mpoBepKa pabOTHI JIEKTPUUECKON 1T MOCTOSTHHOTO TOKA.



4. W3mepeHue U peryaupoBaHuE CUIIbI TOKA.
N3mepenue u perynupoBaHue HapsiKEHUSI.

v

6. HccrnenoBaHue 3aBUCUMOCTH CWJIBI TOKA, MAYILIETO 4E€pe3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HanpsHKEHUs Ha pe3UCTOpeE.

7. OnbIThL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb 3JIEKTPUUECKOTO0 CONPOTUBIICHUS POBOJHUKA OT
€ro JUIMHBI, IUIOLAAU MOIEPEYHOro CEYeHHs U MaTepurara.

8. IIpoBepka mpaBwiIa CIOKEHHs HAIPSOKEHUN IIPU IIOCJIENOBATEIBHOM COCIUHEHHH IBYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia Jisl CUIIbI TOKA MIPU NapaJIEIbBHOM COEAMHEHUU PE3UCTOPOB.

10. Ompenienennie pabOTHI AIEKTPUUECKOTO TOKA, UIYILETO Yepe3 Pe3UcTop.

11. OnpeneneHue MOIHOCTH MIEKTPUUECKOr0 TOKA, BBIIEISIEMON Ha pE3UCTOpE.

12. MccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 JaMIIOUKY, OT HAIIPSKEHUS HA HEM.

13. Onpenenenue KIIJ[ narpeBarens.

14. VccnenoBanue MarHMTHOTO B3aUMOJEHCTBUS MOCTOSSHHBIX MAarHUTOB.

15. V3y4yeHre MarHuTHOT'O TIOJISl TOCTOSTHHBIX MAarHUTOB MPH UX O0BEIUHEHUU U Pa3ICICHUN.

16. MccnenoBanue AEHCTBUS 3JEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

17. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIbl B3aUMOJEHCTBUSI KAaTyUIKHM C TOKOM M
MAarHuTa OT CHJIbl TOKA U HAIIPaBJICHHS TOKA B KaTYIIKE.

18. 3yuyeHue neCTBUS MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KonctpynpoBanue u u3yuyeHue padoThl IIEKTPOABUTATENS.

20. Uzmepenue KIIJ[ anexTpoaBUraTebHONM yCTAHOBKHU.

21. OnpITBl O HUCCIEAOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM MHIYKLUHMH: HCCIEIOBaHUE
W3MEHEHUH 3HAYEHUS U HAIPaBJICHUSI MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe naBukeHHME. MarepuanbHas Todka. CucremMa orcu€ra. OTHOCUTENIBHOCTD
MEXaHWYECKOro  JBM)KEHMS. PaBHOMepHoe  mnpsMonuHenHOe — ABwkeHue.  HepaBHoMepHOe
npsiMoJIuHEHOe ABMkeHne. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb Teja IPU HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenne. PaBHOyckopeHHoe mpsiMoiuHelHoe aBwxkeHue. CBoOogHoe mnajeHue. OINBITHI
lanunes.

PaBHOMepHOE ABMKEHME 110 OKPYKHOCTH. [lepuoa u yactora obpamenus. Jluneitnas u yriosas
ckopocTH. LleHTpocTpeMHuTeNIbHOE YCKOPEHHUE.

IlepBeit 3akoH HerotoHa. Bropoit 3akon Herotona. Tperuit 3akoH Hserorona. IIpumHnmn
CYINEPIIO3ULINY CHIL

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUSs: CHJIa TPEHHs CKOJBKEHUS, CHJIa TPEHUS TOKOS,
JpyTye BUIbl TPEHHUS.

Cuna TsKecTH M 3aKOH BCEMUPHOT'O TATOTEHHUsS. Y CKOpEHHEe CBOOOJHOro majeHus. [IBrkeHue
ma”eT Bokpyr Connua. [lepBas kocmudeckast ckopocTb. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MarepuanbHOW TOukH. AOCOTIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Ttena. W3menenwe wumnynbca. MMiynbc cuiibl. 3aKOH COXPaHEHHUs HMITYJbCA.
PeakTuBHOE ABUXKEHUE.

Mexannueckasi pabota 1 MoIHOCTb. PaboTa cui TsxkecTH, ynpyroctu, Tpeuus. CBsi3b 3Hepruu
u pab6otel. [loTeHnuanpHas sHeprus Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMid. [loTeHruanbHas



SHeprus cxarod npyxuHbl. KuHernueckas sHeprusd. Teopema O KHHETHYECKOW HIHEPTHM. 3aKOH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaOmroneHne MEXaHU4YEeCKOro IBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IIyT€H U TPACKTOPUH IBHMKEHHUS OZHOIO U TOTO K€ Tela OTHOCUTEIIBHO Pa3HBIX
TEeJ OTCYETA.

3. H3MmepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnepoBaHue IPU3HAKOB PABHOYCKOPEHHOIO JIBUKCHMUS.

5. HaOmropeHue 1BHXKEHHUS Tella 110 OKPYKHOCTH.

6. HaOnromeHue MexaHWYECKHX SIBIICHUM, IPOMCXOAIUX B cucTeMe oTcuéra «Tenexka» mpu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTEJIbHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHUS TeJla OT MAacChl TeJla U IEUCTBYIOIEH Ha HETO CUJIBI.

8. HabmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. Hs3meHnenue Beca Tena MpU YCKOPEHHOM JIBHYKEHUH.

10. Ilepenaya umIrysbca Mpu B3aUMOJEHCTBUN TEIL.

11. IlpeoGpa3oBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJ.

12. CoxpaHeHue UMIyibca IPU HEYIPYIOM B3aUMOAECHCTBUM.

13. CoxpaHeHue uMIyibca Mpu adCOJIFOTHO YIIPYIOM B3aUMOJIEHCTBUH.

14. HaGnroieHue peakTUBHOTO JIBUKCHUSI.

15. CoxpaHeHne MeXaHU4eCKOi 3Hepruy npu cBOOOIHOM MaJICHHUH.

16. CoxpaHeHue MEXaHUYECKOW YHEPTUU NIPYU IBUKEHUU TeJla 0] ICHCTBUEM IIPY>KUHBI.

Jlabopamopuuvie pabomot u onvimel.

1. KoncTtpyupoBaHue TpakTa JUisl pa3roHa W JAJIBHEUIIEr0 paBHOMEPHOI'O JIBHKECHMS LIapHUKa
WJIY TEJIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTH CKOJIBXKEHHs Opycka WM JIBHKEHUs NIapUKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHUS Tela NpU PAaBHOYCKOPEHHOM JIBJKEHHMM 10 HAKJIOHHOMN
IIJIOCKOCTH.

4. VccnenoBaHue 3aBHUCHUMOCTH IyTH OT BpPEMEHHM IPU PAaBHOYCKOPEHHOM JIBUJKEHUHU 0e€3
HayaJIbHOU CKOPOCTH.

5. IlpoBepka rumoTesbl: e€ciau MpHU PABHOYCKOPEHHOM JBHXXEHHMH O€3 HadalbHOH CKOpOCTH
IIyTH OTHOCATCSI KAaK P HEYETHBIX YUCEI, TO COOTBETCTBYIOIIME IPOMEKXYTKH BPEMEHH
OJINHAKOBBI.

6. HccrnenoBanue 3aBUCHMOCTHU CUJIbI TPEHUS CKOJIBXKEHHUS OT CHIIBI HOPMaJIbHOT'O IABJICHMUS.

7. Omnpexnenenue K03(ppULMEHTa TPEHUS CKOIbKEHHS.

8. Omnpenenenune )KECTKOCTH MPYKUHBI.

9. Omnpezaenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JIBH>KEHUU TeJa 10 TOPU30HTAIbHOU
ITOBEPXHOCTH.

10. Ompenienienrie  pabOThl  CHJIBI  YIIPYTOCTH TpU  TMOABEME Tpy3a C HCIHOJIb30BAaHUEM
HETOJIBM)KHOTO U TIOJIBHPKHOTO OJIOKOB.

11. M3yueHue 3aKk0HA COXPAHEHUsS] DHEPTUH.

Pa3nen 9. Mexannueckue Kos1e0aHUsI M BOJIHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEpPUCTUKU KOJEOAHMU: TMEpHoJ]l, dYacToTa,
amMIIuTya. MareMaTHuecKui U Npy>KUHHBINA MasTHUKU. [IpeBpaliieHne 3Hepruu npu KoyiedareabHOM
JBUKCHUM.



3aryxatomue KoJjieOaHus. BreiHyXneHHbIe KojeOaHus. Pe3oHanc. MexaHWYECKHE BOJIHBI.
CpoiicTBa MexaHndeckux BOJH. IIpofonbHble M nonepeyHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHHu4eCKre BOJIHBI B TBEPAOM TeJIE€, CECMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue xonebanuii Tex moJ AEHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmtoienue BeIHYX/IEHHBIX KOJIe0aHUIl U pe30HaHca.
PacrnipocTpanenue npoJoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wnNeE

AKyCTUYECKUI pE30HAHC.
JIaﬁopamoprle padomut u onvimol.
1. OmpeneneHue 4acTOThl U IEpUOa KoJdeOaHU MAaTEMAaTUYECKOTrO MasiTHUKA.
2. OmpexneneHue YacTOTHI U NEpHOa KOJIeOaHUN MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBHCHUMOCTH MepHoa KoJieOaHUM MOABEIICHHOTO K HUTH Tpy3a OT JJIHMHBI
HUTH.
4. UccnenoBaHue 3aBUCUMOCTH IepHo/ia KoeOaHui PY>KUHHOTO MAasTHUKA OT MacChl rpy3a.
5. IlpoBepka HE3aBHCHMOCTH Mepuoja KojeOaHWil rpysa, MOJBEIIEHHOTO K HUTH, OT MAacChl
rpysa.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MepHoJa KoieOaHUil MPY>KMHHOTO MasiTHUKA OT
MacChl Tpy3a U KECTKOCTU MIPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOJIHOIO Ma/IeHuUS.
Pa3nes 10. Dy1eKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJNEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana >meKTpOMarHUTHBIX BOJH. VICIIOIb30BaHKE AJIEKTPOMArHUTHBIX BOJH /17l COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BoJsHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. W3ydeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOIO TesnedoHa.
Pa3nen 11. CBeToBbIe AIBJIEHUS.
JlyueBast monens cBera. Mcrounnku cBera. [IpsMonnHeiiHOe paclipocTpaHEHHUE CBETa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.
[Ipenomnienne cBeta. 3akoH mperaomieHUs cBeTa. [lonHoe BHyTpeHHee OTpa)KEHHE CBETA.
Hcnonbs3oBanue MOJIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.
Jlunza. Xox mydei B nuH3e. OnTuueckas cucrema ¢oToanmnapara, MUKPOCKONA U TENIeCKOma.
I'na3 xak ontuueckas cucrema. bian3opykocTs U JalbHO30PKOCTb.
Pasznoxenue 6enmoro ceera B crnekTp. OnbiTel HbtoToHa. CroXeHHE CHNEKTpPalbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
1. TlpsamonuHeliHOE pacpOCTPAHEHHUE CBETA.
OtpaxeHue cBeTa.

3. Tlomydenne n300pakeHUH B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiaXx.
4. IlpenomieHune cBera.
5. OnTuyeckuid CBETOBOJ.



6. Xonx myuei B coOMparomie JInH3e.
7. Xopn nyded B pacCEUBAIOLICH JIMH3E.
8. Tlomyuyenne n300pa>keHHI C ITOMOIIBIO JIMH3.

. Ilpunuun peiictBus oToamnmnapara, MUKPOCKOIIA U TEJIECKOTa.
10. Mopens riasa.
11. Paznoxxenue 0eoro cBeTa B CIEKTP.
12. Ilony4enue Genoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUS CBETOBOTO JIyda OT yIJjla MaJeHusl.
2. UM3yyeHue xapaKTepUCTHK U300paKeHUsI IPEAMETa B IUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCUMOCTH YIJIa NPEJIOMJIEHMS CBETOBOIO Jyya OT yrja MaJeHUs Ha
IPAHMIIE «BO31YX—CTEKIIO».
[Tonydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OnBITHI 1O Pa3JIoKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIBTPHI.
Pa3zpen 12. KpantoBlIe siBJeHMS.
OmnbiTel Pesepdopna m ruranerapHas mojens atoma. Mopens atoma bopa. Mcmyckanwe u
IIOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHeHyaThIe CIIEKTPHI.
PaguoaktuBHOCTE. Anbda-, 6eTa- u ramma-uznydenusi. CTpoeHue aToMHOro siapa. Hykmonnas
MoOZeNb aTOMHOTO siapa. M3otonbl. PagnoaktuBHble npeBpaimieHusd. [lepuoa monypacnaga aTOMHBIX
azep.

Nowu s

SnepHble peakuuu. 3aKOHBl COXPAHEHHUS 3apsIOBOTO M MAacCOBOTO YHCEN. DHEPrusl CBA3U
aTOMHBIX saep. Cs3p Macchl U 3Hepruu. Peakumuu cunTe3a u neneHus anep. MCTOUYHUMKM SHEpruu
CouHiia 1 38631.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.
CrieKTphl pa3iavyYHbIX I'a30B.

Cnektp Boznopoaa.

HaGmronenue tpexoB B kamepe Busbcona.
Pabota cuérurka HOHU3UPYIOMINUX U3TYyUEHHH.

S

. Perucrpanus u3mydeHust mpupoHBIX MHHEPAJTIOB U TIPOTYKTOB.

ﬂaﬁopamopnbte padomout u onvimol.

1. HaOmroneHue CIUTOMIHBIX U JMHEHYAThIX CIIEKTPOB U3IYUEHUS.

2. HccnenoBanue TpPEeKOB: HM3MEPEHME DSHEPIUM YacTUIBI IO TOPMO3HOMY MyTH (1O

dotorpadusam).

3. H3mepenue paanoakTHBHOTO (poHA.

IToBTOpHTE/NIBLHO-000011IAK0 LN MOLYIb.

[ToBTOpUTENBEHO--0000IIAOIINKA MOYJIb NpPEAHA3HAYEH JUIsI CUCTEMAaTHU3alluil M 000O0IIEHHS
MPEIMETHOTO COJIEPYKAHHUS W ONBITa JEATEIHLHOCTH, MPUOOPETEHHOTO TPU HM3YyYCHHWH BCETO Kypca
¢bu3nKK, a TakXke IS TMOATOTOBKH K OCHOBHOMY TOCYAAapCTBEHHOMY JK3aMEHY IO (H3HMKE IS
o0yyJaromuxcs, BEIOPaBIINX 3TOT Y4eOHBIH Mpeamer.

[Ipu m3yuyeHUH JaHHOTO MOAYJIS PEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS BHJIBI JESITEIbHOCTH, Ha
OCHOBE KOTOPBIX OO0ECIIEUMBACTCS TOCTHKCHHWE NPEIMETHBIX M METalpeAMETHBIX TUIAHHUPYEMBIX
pe3yabTaToB OOydYeHHs, (QOPMHPYETCS ECTeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOSHHE HAaYYHBIX



METOJIOB UCCIIEIOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMH OOBSICHATH (PU3HUYECKUE
SABJICHUS, NPUMCHAA IIOJMYYCHHBIC 3HAHUA, pPCIIaTh 3adadyvd, B TOM UYHUCIC KAUYCCTBCHHBIC U
OKCIICPUMCHTAJILHBIC.
[IpuHIMNUATBHO EATENbHOCTHBIA XapaKTep JaHHOTO pas3felia peain3yeTcs 3a CY€T TOro, 4To
oOyuaroluecs BBITOIHSIIOT 331aHUs, B KOTOPBIX UM IMPEAJIaraercs:
Ha OCHOBC ITOJIYYCHHBIX 3HAHUH pacrno3HaBaTb U HAYYHO O6L$ICHSITB (1)I/I3I/I‘ICCKI/IG SABJICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHON KU3HH;
UCIIOJIb30BAaTh HAayudHble METOJbl HCCIEIOBaHUS (PU3MYECKUX SBJICHUN, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOIYUCHHS TEOPETUUECKUX BBHIBOJIOB;
OGT:SICHSITL Hay4YHBIC OCHOBBI HaI/I6OJIee Ba>XHbIX IIOCTI/I)KCHI/IP'I COBPCMCHHBIX TGXHOJIOI‘I/If/'I, Harpumep,
MPAKTUYCCKOI'0 UCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHUKOB OHCPIUHU HA OCHOBC 3dKOHA IMPCBPAILLICHUA U
COXPAaHEHHUS BCEX U3BECTHBIX BUIOB DHEPIHH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS IIPOI'PAMMBI 110 PU3HUKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

N3ydenne (u3nKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HANPAaBIECHO HAa JOCTH)KEHUE

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IIPEIAMETHBIX 06pa30BaTeJ'IBHBIX PE3YIbTATOB.

B pesynbraTte u3ydeHust GU3NKU Ha ypOBHE OCHOBHOI'O 00LIET0 00pa3oBaHMs Y 00y4aroerocs

OyayT chOpMUPOBAHEI CIEAYIONIUE INIHOCTHBIC PE3YIbTAThI B YACTHU:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

— TpOsIBJICHHE HWHTEepeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHICKON (hu3nueckoit
HAYKH;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa’KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYKIEHUHM OOIIECTBEHHO3HAUYUMBIXU 3THUYECKUX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

— OCO3HAHUE BAXKHOCTU MOPATBbHO--3TUUECKHUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

— BOCHPUATHE JCTETUYECKUX KauyecTB (PU3UYECKOM HAyKH: €€ TapMOHHYHOTO IMOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHWE IIEHHOCTH (PM3MYECKON HAYKH KaK MOITHOTO WHCTPYMEHTA MO3HAHUS MUpPA, OCHOBBI
pa3BUTHS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONICH KyIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIeI0BATENIbCKON eI TEIbHOCTH;

5) dopmupoBanusi KyJbTYypbl 310POBbs U IMOIUOHAJIBLHOIO 0JIATONOJIYYMSI:

— OCO3HaHHUE IEHHOCTU 0e30macHoro obpasza KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH TMpaBUi O€30MacHOro MOBEIEHHUs Ha TPAaHCIOpPTe, HAa AOpOrax, C AJNEKTPUUYECKUM H
TETJIOBBIM 000pY0BAaHUEM B JOMAIIHUX YCIOBUSX;

— c(hopMHpPOBAaHHOCTh HaBbIKa pedIeKCUU, MPU3HAHHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO XKe
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

— aKTUMBHOE y4yacTHE B pELIECHUM MPaKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTesbHOM
OpraHu3aIi, ropoja, Kpas) TEXHOJIOTHYECKON M COLMAaIbHON HANpaBJICHHOCTH, TPEOYIOUIUX B
TOM YHCIIe U (PU3UIECKUX 3HAHU,

— UHTEpEC K MPAKTHUYECKOMY U3YUYEHUI0 NMPodeCcChid, CBSI3aHHbBIX ¢ (PU3UKON;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

— OpHUEHTallUs Ha TpUMEHEHNEe PU3NYECKUX 3HAHUU JIJIS PEIICHUS 3a/1a4 B 00JIACTH OKPYKAIOIICH
Cpenpl, TUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HMX BO3MOXXHBIX TOCJEICTBUMA ISl OKpY>KAroIiei
Cpenpbl;

— OCO3HaHHUE TI00ATBHOTO XapaKTepa IKOJIOTHISCKUX TMPOOJIEM U ITyTeH UX peIIeHUs;

8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLMAILHON U MPUPOIHOM CPe/Ibl:

— MOTPEOHOCTh BO B3aMMOJICHCTBHH TPU BHITIOJIHEHUH HCCIEIOBAaHUN W MPOEKTOB (pU3MUeCcKOn
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHHSM JIPYTUX;

— TMOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHMHU HOBBIX 3HAHWU, B TOM uucie (HOPMYTUPOBATH WJEH, TTOHSITHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;



e — 0oco3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCTH (QU3UKY;
® — [JTAHUPOBAHHUE CBOETO Pa3BUTHUS B MIPHUOOPETCHUN HOBBIX (DPM3MUCCKUX 3HAHHIA;

® — CTpeMIICHUE aHATM3UPOBATH U BHISBIIATH B3aUMOCBSI3U MIPUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCIIE C UCIIOJIb30BaHUEM (DU3UYECKIX 3HAHUM;

® — OIICHKA CBOMX JICHCTBUH C yU4ETOM BIIHMSHUS Ha OKPYXKAIOIIYIO CPEy, BOZMOXKHBIX TJIOOATBHBIX
IOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynpTaTe ocBOGHUS MPOrpaMMBbI 10 (pU3MKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus y
oOyuatomierocsi  OyayT  coOpMUpOBaHbI  MeTanpeaMeTHble  Pe3yJabTaThl,  BKJIIOYAIOIINE
MO3HABaTEIbHbIC YHUBEPCAIbHbIE ydeOHbIE NIEHCTBHS, KOMMYHUKAaTUBHBIC YHHBEpCAJIbHbIC Y4eOHBIC
NEHCTBYS, PETYJIATUBHBIC YHUBEPCAILHBIC YIeOHBIC TEHCTBUSI.

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jlornueckue AeiCTBUSA:
® BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHHUIA);
® yCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIMKU, OCHOBAHUS Al 000OIIEHUS U
CpaBHEHUS,
® BLISIBIISITh  3aKOHOMEPHOCTHM M MNPOTHUBOpEUHsl B paccMaTpuBaeMblX (akTax, HaHHBIX H
Ha6J'IIO[[€HI/IﬂX, OTHOCAIIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUAM
® BBISIBJISITH IPUUMHHO--CJICJICTBEHHBIE CBA3HM MPU U3YyYCHUH (PU3NUYECKUX SIBICHUN U MPOLIECCOB,
ACJIaTb BBIBOJABI C MCIIOJIB30BAHUEM JCAYKTUBHBIX W HWHIAYKTHBHBIX YMOSaKJIIOLICHPIfI,
BbBIIBUT'ATh THITOTE3bI O B3AMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJINYMH,
® CaMOCTOSITENIBHO BBIOMpaTh crnoco0 pemeHus y4eOHOH ¢u3nyeckol 3anaduu (CpaBHEHHE
HECKOJIbKMX BApMAHTOB  pEIICHUs, BHIOOp Haumboyiee TMOAXOIANIETO C  y4E€TOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUEB).
basoBble ucciienoBare/ibCKie AeHCTBUA:
® [ICIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATENbCKUI MHCTPYMEHT MO3HAHMS,
® [I[POBOJIUTH [0 CAMOCTOSITEIbHO COCTAaBJICHHOMY IUIaHY OIBIT, HECJOXKHBIM (PU3NUECKUil
AKCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNE (PUBUYECKOTO SIBICHUS;
® OIICHMBATh Ha TPUMEHHUMOCTh M JIOCTOBEPHOCTh HH(OpPMAIMIO, TOIYYCHHYIO B XOe
WCCIIETOBAHUS WU YKCIIEPUMEHTA,;
® CaMOCTOSITENIEHO (OPMYNIHPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjibTaTaM MPOBEIEHHOTO
HaOIIO/IEHUs, OTBITA, UCCIICIOBAHNUS,
¢ [[POTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PUIUUECKUX MPOIECCOB, a TaKKe
BBIJIBUT'aTh MPEATIOIIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.
PabGora ¢ undopmanmueii:
® [IPUMEHSTH PA3JINYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIpOChI MPHU MOUCKE U 0TOOpe UHPOpMALHH
WU TaHHBIX C YIETOM MPEIIOKEHHON yueOHOW (PU3NIeCKON 3a/1auu;
® aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh UH(DOPMALIMIO PA3TUYHBIX BUJIOB U
dhopm mpecTaBIeHus,



® CAaMOCTOSITEJIFHO ~ BBIOMpATh ONTUMANbHYIO (opMy TpeAcTaBieHHs HHPOPMALUU U
WLUTIOCTPUPOBATH PEIIAeMbIC 3a/1a4H HECIIOKHBIMU CXEMaMH, IuarpaMMaMu, HHOH rpadukoit
Y UX KOMOMHAIIMSIMH.

KoMMmyHUKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbIE el CTBHUS:

®B X0jic OOCYXJEHHUs y4eOHOro MaTepuaia, pe3yiIbTaToB JIA0OPATOPHBIX Pa0dOT W TMPOEKTOB
3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbI M BbICKa3bIBaTh UCH, HAIlCJICHHBIC HA
pelleHHE 3a]a9u 1 MOIIep KaHue OJ1aroxenaTeIbHOCTH OOIICHHUS;

® COTMOCTABIISTh CBOM CYXKJCHHS C CYXKICHHSIMH JPYTrUX YYaCTHHKOB JHMAJOra, oOHapyXHBaTh
pas3nyKe U CXOJCTBO O3HIINH;

® BEIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

¢ IyOJIMYHO TPEACTABIATH PE3yIbTAaThl BBIIOIHEHHOTO (DPU3MYECKOTO OMbITa (IKCIEPHUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

® [IOHHMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHAWBUIYAIBHOW palbOTHI IMpH
peleHIH KOHKPETHOW (PU3NYECKOM MPOOIIEMBI;

® IPUHUMATH IEJIN COBMECTHOM NESTEIHLHOCTH, OPTaHNU30BBIBATh JEHCTBUSA 1O €€ JOCTHKEHHIO:
pacrpenenarb poiiu, 00CYkIaTh MPOIECCH U Pe3yabTaThl COBMECTHOW paboThl, 00001aTh
MHEHHS HECKOJIBKUX JIIOICH;

® BHINIOJIHATh CBOK 4acTh pabOThl, JOCTHrasi KayeCTBEHHOIO pe3ysibTaTa 10 CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTHUMHU WICHAMH KOMaH/IbI;

® OIICHWBATh KAa4yeCTBO CBOCTO BKJIAJa B OOMIMK TMPOIYKT 1O KPUTEPHUSAM, CaAMOCTOSTEIBHO
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmu3anus:

® BBISIBJIAT MIPOOJIEMBl B JKM3HEHHBIX M YUEOHBIX CHUTYyallUsiX, TPEeOYIOIUX JUIs peIIeHUs
(bu3NYecKrX 3HAHUI;

® ODUEHTUPOBATHCA B PA3IMYHBIX MOAXOAAX NPUHATHS PEIICHUN (MHAUBUAYAJIBHOE, IPUHSITHE
pelleHus B IpyMIe, MPUHITHE PEeIIeHUH TpyIIoi);

® CAaMOCTOSITEJIbHO ~ COCTaBJIATh QITOPUTM pelleHds (U3MYEeCKOl 3ajaud  WiIM  IUlaHa
UCCIEIOBaHUsI C YYETOM HMEIOLIUXCSI PpPEeCcypcoB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh Mpe/araéMble BApUaHThI PELLICHUH;

e f1e51aTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTELICKT:

e 1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ H3MEHEHMUS,

® 00BACHATh NPUYUHBI JIOCTHKEHUS (HEIOCTHXKEHUS) pe3yJbTaTOB JESTENIbHOCTH, JaBaTb
OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JI€ATENbHOCTh (B TOM 4HCIE B XOJ BBINOJHEHUS (PU3HUECKOTO
MCCIIEIOBAaHMSI WJIM MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, N3MEHUBIINXCS CUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSIM;

® CTaBUThH ce0s Ha MECTO JIPYroro yejoBeKa B XOJie CIOopa WM AUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpyroro;

e [IpM3HABaTh CBOE MPABO Ha OIIMOKY MpHU pelIieHnn pU3NUecKuX 3a/ad WK B YTBEPKICHUSAX HA
Hay4yHBIE TEMBI U TAKOE YK€ MPABO APYroOro.



HNPEAMETHBIE PE3YJbTATbBI

K koHiy oOyuyeHus B 7 KJjacce INpEIMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y 00YUAIOIIMXCSI YMCHU:

® CTIOJIB30BaTh TOHATHS: (U3NYECKHE M XUMHUYECKHE SIBJICHUS, HAOJIOJICHHE, SKCIICPHMEHT,
MOJIEJIb, TUIIOTE3a, CIUHUIIBI (PU3UICCKUX BEITMYNH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSHUS
BemecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHHYECKOEe IBWKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYIOIIAS CWia, aedopMaius
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAIOIIUECS COCY/IbI;

epa3nuuath sBicHUS (MudPy3us, TEMIOBOE ABMKCHHE YACTHUI[ BEIIECTBA, PaBHOMEPHOE
JBYDKEHUE, HEPAaBHOMEPHOE JIBIKCHHE, WHEPIUsS, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOW OCBIO BpAIlICHUs, Iepefada JTaBJICHUS TBEPIBIMU TEJaMH,
KHUJAKOCTAMH H Ta3amu, arMoc(epHOe [aBlCHHWE, IUIABAHWE TEJ, NPEBPAIICHHUS
MEXaHHYECKON SHEPruu) MO OIMMCAHUI0 MX XapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHHC;

® PacIiO3HABATh MPOSBICHUE HM3YYCHHBIX (DU3MUYSCKUX SBICHHUA B OKPYKAIOIIEM MHPE, B TOM
yrciae (GU3MYECKHE SBJICHUS B MPHUPOJIC: MIPUMEPBI IBUKCHHUS C PA3IMYHBIMH CKOPOCTSMU B
KMBOW W HEXUBOH TNPUpPOJE, JCUCTBUE CHIBI TPCHUS B IMPHUPOJIC U TEXHUKE, BIIUSIHUE
aTMoc(epHOro JaBJICHHS HA )KUBOW OpPraHW3M, TUIABAHHUE PBIO, phIUArd B TEJIE YeJI0BEKa, MPU
ATOM MEPEBOJUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBCHHBIE CBOWMCTBA
(npu3Haky) PU3NYECKUX SBIICHUIA,

® ONIMCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3NYCCKUE SBJICHHS, HCIONB3Yys (DU3UUCCKHE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTH,
CHJIa YNPYroCTH, CHJa TSDKECTH, BeC Tella, CHJa TPEHUs, AaBlieHWe (TBEPAOTO Tena,
KHUJKOCTH, Ta3a), BRITAIKHBAIONIAS CHJIA, MEXaHUYecKas paboTa, MOIIHOCTh, IJICYO CHIIBI,
MOMEHT CHJIbI, KOA()(DHUIMEHT TMONe3HOr0 JEHCTBUS MEXaHM3MOB, KHHETHUYECKas W
MOTEHIIMaJIbHAs SHEPrusl), MPH OMNHCAHUW TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIONIb3YEMBIX BEIMYUH, UX OOO3HAUYECHUS U EIUHHIBI (PU3UYECKUX BEITUYHH, HAXOIUThH
(hOpMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C JPYTHMH BETMIMHAMH, CTPOUTH
rpadyuKu H3y4SeHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEINIHH,

® XapaKTepU30BaTh CBOWCTBA TeJ, (U3NYCCKUE SBJICHHUS W IPOIECCHI, HCIIOJIB3Ys IpaBUIIa
CIIOKeHHsI cuil (BIOJIb OJIHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBECHUS pbluara (0JI0Ka), «30J0TOE MPABUIO» MEXAaHWUKH, 3aKOH COXPAHECHUS
MEXaHHYECKOH YHEPTHH, ITPH 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA W 3aIHCHIBATH
€r0 MaTeMaTUYECKOE BBIPAKCHUE;

® O0BSCHATH (PU3UYCCKUE SBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE
CUTYaIlui TPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABJIATh NMPHUYUHHO--CIICICTBEHHBIC
CBSI3M, CTPOUTH OOBSICHEHHE M3 |—2 JOrMYecKHX IIaroB ¢ omopoil Ha 1-2 W3Yy4eHHBIX
CBOICTBa (pU3MUECKUX SBIECHUHN, PU3NIECKIX 3aKOHA WIIK 3aKOHOMEPHOCTH,

e pemiaTh pacuy€THbIC 3a1a4i B 1—2 MeHCTBUS, UCMONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
(du3nyuecKre BEIWMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4Ml 3alHMChIBATh KPAaTKOE YCIOBUE,
MOJICTABJIATh (PU3UYECKHE BEIMYWHBI B (OPMYJIBI U IPOBOJUTH PACUEThl, HAXOIHTH
CIpaBOYHBIC JaHHBIC, HEOOXOJMMBIC JUIS pEIICHHS 3aj]ad, OIICHWBATH PEATHCTUIHOCTH
MOJIy4eHHOU (pU3NUeCKON BETHUNHBI,



® pacro3HaBaTh NMPOOJIEMbl, KOTOPbIE MOXKHO DPELIMTH MPH MOMOIIM (PU3HMUYECKUX METOJIOB, B
OINHMCAaHUU HUCCIIEI0OBAHUS BBIICIATH MPOBEPSIEMOE MPEANOoI0KeHUE (TUIIOTe3y), pa3indaTh U
MHTEPIPETHPOBATh TOJIYYEHHBIA pe3yNbTaT, HAXOAUTh OIIMOKH B XOJE€ OIbITa, JeNaTh
BBIBOJIBI I10 €r0 pe3yJibTaTaM;

® [IPOBOJIUTH OTBITHI MO HAOIIOACHUIO (U3MUECKUX SBICHUN WM (U3NYECKUX CBOWMCTB TEN:
(GhOopMyIIMpOBaTh MPOBEPSEMBIC MPEANOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pynOBaHUs, 3aIIUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI;

® BBINIOJIHATh IIPSIMBbIE H3MEPEHUS PACCTOSHUS, BPEMEHM, Macchl Tena, o0bEMa, CHUIIBl U
TEMIIEpPaTypbl C HCIOJIB30BAHUEM aHAJOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHus MprOOPOB ¢ YYETOM 3aJJaHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHUIA;

® [I[POBOJIUTH HCCIIEJIOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKOW BEIUYUHBI OT JAPYrol cC
HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/II71 (3aBI/ICI/IMOCTI/I IIYyTH PAaBHOMCPHO ABHMIKYIICTOCA TCJIa
OT BPCMCHH ABMIKCHUA TCJId, CUJIbI TPCHUA CKOJIL)KCHUA OT BECa TCJId, KAYCCTBaA O6pa6OTKI/I
MMOBEPXHOCTEW T€JA U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMIAJAM CONPUKOCHOBEHUS TEl,
CHJIBI YIIPYTOCTU OT Y/UIMHEHUS MPYKUHBI, BHITAIKUBAIOIICH CUIIBI OT 00bEMa NMOrpyKEHHOMN
qaCTu T€JIa U OT IINIOTHOCTH XKUJIKOCTH, €€ HE3aBUCUMOCTH OT MJIOTHOCTH TCjla, OT FJIY6I/IHI)I,
Ha KOTOPYIO NOTPYKEHO TEJIO0, YCIOBHM IUIaBaHUS TEJ, YCIOBUM PABHOBECUs pblyara u
OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUHU y4EOHOTO HCCIENOBAaHMS, COOMpPATh YCTAHOBKY U
BBITIONIHATh HW3MEPEHHs, CIeAysd TMpeAIOKeHHOMY IUIaHy, (UKCHUpOBaTh pe3yiabTaThl
HOJIYLIGHHOfI 3aBUCHUMOCTH (1)I/ISI/IT-IGCKI/IX BCJIMYMH B BHAC MNPCAJIOKCHHBIX Ta6JII/III n
Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIibTaTaM UCCICAOBAHMA,

® [IPOBOJIUTH KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEIUYUH (IUIOTHOCTH BEIECTBA KHUAKOCTU U
TBEPAOrO TEJa, CWJIA TPEHUS CKOJBXKEHHUS, MABJICHHUE BO3/1yXa, BBITAIKHABAIOLIAS CHUJIA,
JEICTBYIONAs HAa MOTPYKEHHOE B KMIKOCTh TelO, KOA(D(UIMEHT MONe3HOro AeWCTBUS
MPOCTBIX MEXAHU3MOB), CIEAyYs MPEAI0KEHHOW MHCTPYKIUU: MPHU BBHITOIHEHUU U3MEPEHUI
CO6I/IpaTI> OKCIICPUMCHTAJIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOH BCJIIMYHHDBI;

¢ cOOMIOIaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MPH paboTe ¢ 1ab0paTOpHBIM 000PYyTIOBaHHEM;

® yKa3bIBaTh MPHHIIMUIBI JCUCTBUA MPUOOPOB U TEXHMUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOINIAIIINEcs COCYAbl, OapoMeTp, pbluar, MOJABIKHBIN M HEMOJBHKHBIH
0JIOK, HAKJIOHHA$ TIOCKOCTb;

® XapaKTepU30BaTh MPUHIIUIBI JTEHCTBUS M3YyYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
Omopol Ha uX omnucaHus (B TOM YHCIE: TOJIIIUIHUKH, YCTPOWCTBO BOJIOMPOBO/IA,
THIPaBIMYECKUN MPECC, MAHOMETP, BHICOTOMEp, MOPITHEBOW HACOC, apEOMETp), UCIONb3Ys
3HaHHUA O CBOWCTBaxX (U3MUECKHX SBICHHH W HeoOXoAumble (U3NYECKUE 3aKOHBI, H
3aKOHOMEPHOCTH;

® [IPUBOJIUTH MPUMEPHI (HAXOAUTHh MH(POPMAIUIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIb30BAHUS
¢bu3nyecKkux 3HAaHWM B TOBCEIHEBHON >KM3HM i1 oOecnedyeHus Oe30MacHOCTH MpH
oOpaiieHuu ¢ npudbopaMH M TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHMs 3/0pPOBbS U
COOJTIOICHHSI HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPYKaIOIIEH Cpejie;

® OCYIIIECTBIIATh OTOOP MCTOYHWUKOB WH(popManwu B VHTepHETE B COOTBETCTBHH C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCSA 3HAHUW U IYTEM CPAaBHEHUS Pa3IMYHBIX
HMCTOYHUKOB BBIJIENIATh HHPOPMAINIO, KOTOpAs SIBISETCS MPOTHBOPEYUBON UITH MOXKET OBIThH
HEJI0CTOBEPHOI;

® ICTIOJIb30BAaTh TIPU BBIMIOJIHEHUU YUEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JUTEPATypy
(hU3UYECKOTO COJep)KaHMsI, CIPABOYHBIE MaTepuajbl, pecypchl cetn VHTepHET, BIajeTh



npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpazoBaHus MHGOpPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHBIE KpaTKHE IHCbMEHHbIE U YCTHBIE COOOIIEHUsS Ha OCHOBe 2-3
UCTOYHUKOB HH(pOpMaNUU (U3UIECKOTO COACPKAHUS, B TOM 4YHCIE ITyOJHMYHO [eNaTh
KpaTKUe COOOICHMSI O pe3ysibTarax MPOEKTOB WM YYeOHBIX HCCIEJOBaHHM, MpPU 3TOM
IPaMOTHO KCIIOJIb30BaTh M3YUYECHHBIN MOHATHIHBIN ammapar Kypca (U3MKH, COIIPOBOXAAThH
BBICTYIUICHHUE IIPE3CHTALIUEM;

® [IpH BBIMOJIHEHUU Y4€OHBIX MPOEKTOB U UCCIIEIOBAHUI pacipeesiTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBUH C IOCTaBJICHHBIMU 33/1a4aMH, CJIECIUTHh 32 BBIIOJHEHHWEM IUIaHA JEHCTBUH,
aJIeKBaTHO OLIGHUBATh COOCTBEHHBIM BKJaJ B JESATEIBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHKATHUBHOE B3aMOJICHCTBHE, YUUTHIBasi MHEHHE OKPYKAIOIIHX.

K xonmy oOyueHuss B 8 kJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

® [ICII0JIb30BaTh MOHATHS: Macca U pa3Mephl MOJIEKYJ, TEIJIOBOE JBIKEHHUE aTOMOB M MOJICKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTATMYECKHE W aMOp(HBIC Teia, HACBHIIICHHBIA H
HEHACHIIEHHBIN Tap, BIAKHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBON
JIBUTATENb, AJIEMEHTAPHBINA SJICKTPUUECKUN 3apsjl, SJICKTPUUECKOE IOJie, MPOBOJHUKU H
TUDJIEKTPUKHU, TTOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

® pa3IMuaTh ABJICHUS (TEIUIOBOE PACHIMPEHUE U CxKaTHe, TeIIonepeaaya, TeIIoBOe paBHOBECHE,
CMauyMBaHHWe,  KAaNWULPHbIE  SBJICHUS,  WCHApeHHWe,  KOHACHCAIMs,  IUIABJICHUE,
Kpuctayu3auuss  (OTBeplEBaHUE), KHUIEHHE, Terulonepenadya  (TEIIONPOBOIHOCTD,
KOHBEKIMS, M3JIy4YCHUE), OJICKTPU3AIMs TeJl, B3aMMOJCHCTBHE 3apsAloB, JEHCTBHS
ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKAaHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBHE
MarHMTHOTO MOJISl Ha IPOBOJHUK C TOKOM, JIEKTPOMarHUTHas MHAYKIKA) 1O OMKCAHUIO UX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOUIMX JaHHOE (PHU3UIECKOe
SIBJICHHE;

® pacro3HaBaTh IMPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHHN B OKPYXAIOIIEM MHpE, B TOM
yuciae (¢U3NYECKUe SBICHHS B IPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE W KalUJUIIpHbIE
SBJICHUSI B TPUPOJE, KPUCTAIbl B MpHUpone, u3nydyeHue CojHIa, 3aMep3aHHue BOJOEMOB,
MOpPCKHE Opu3bl, 00pa30oBaHUE POCHI, TymMaHa, HHEsS, CHEra, JJICKTPUUECKHE SIBICHHUS B
aTMocdepe, NMEKTPHUECTBO KUBBIX OPraHM3MOB, MATHUTHOE ToJie 3eMJITH, Apeiid MoocoB,
POJb MAarHUTHOTO TOJS JUIS JKU3HU Ha 3emule, MOJSPHOE CUSHUE, MPHU 3TOM IEPEBOAUTH
MPAaKTUYECKYI0 3a7ayy B Y4eOHYIO, BBLACNATh CYIIECTBEHHblE CBOICTBa (TPU3HAKN)
(bu3NYECKUX SIBICHUN;

® ONUCHIBATh HM3YyUEHHBIE CBOMCTBA Tel W (U3NYECKUE SBJICHUSA, HCIONB3Ys (PU3NUECKue
BEIMYMHBI (TeMIeparypa, BHYTPEHHSSI DHEPTus, KOJHYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJelbHas  TeIJIoTa  IUIaBJI€HUsS, yAelbHas  TeIuloTa
napooOpazoBaHMs, yAeNbHas TEIUIOTa CropaHHus TOIUIMBA, KO3()(UIMEHT TOoIe3HOro
JeCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BJIAXHOCTh BO3/yXa, DJIEKTPUUYECKUH 3aps,
CHJIa TOKa, »JJEKTPUYECKOEe HaIpsHDKeHHE, COMPOTUBIIEHHWE TPOBOJHUKA, YyIEIbHOE
COIPOTHBIICHUE BEIIECTBAa, paboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA), MPU OIMHCAHUH
MPaBUIBHO TPAKTOBAaTh (DU3MUYECKUM CMBICI HCIONb3YEMBIX BEIWYMH, OOO3HAYCHHS U
eIMHUIIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO
BEIMYMHY C JPYIMMH BEIUYMHAMH, CTPOUTh TpadUKHd W3YYEHHBIX 3aBHCHMOCTEH
(hbUBUYECKUX BETHYNH;



® XapaKTepu30BaTh CBOICTBa Tell, (PU3NYECKUE SBJICHUS U TPOLECCHI, HCIOJIB3YS OCHOBHBIC
MOJIOKEHUS ~ MOJICKYJISIPHO--KUHETUYECKOW TEOpUM CTPOCHUS  BEIIECTBA, MPHUHIIMI
CYNEpHO3ULMU MoJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma
JUId ydacTKa Lenu, 3akoH Jxoyns—JleHna, 3aKOH COXpaHEHHs SHEPrUM, IIPU ITOM J1aBaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMIUCBIBATH €0 MAaTEMAaTUYECKOE BHIPAKEHUE;

® O0BSCHATH (PU3MYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIHi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBbISBIATh MPUYHMHHO-CICACTBEHHBIE CBSI3H,
CTPOUTh OOBsICHEHHWE M3 |—2 JOTMYECKHUX IIAroB C OMOpPOoM Ha 1—2 WM3ydYeHHBIX CBOMCTBA
(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

e pemiaTh pacy€THbIC 3a/1aydl B 2—3 JEHCTBUS, UCIIOJIBb3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME
¢u3nvecKre BeTUYMHBL: HA OCHOBE aHAIM3a YCIOBHS 33aJjauy 3alliChIBATh KPATKOE yCIOBUE,
BBISIBIIATh HEJOCTATOK JAHHBIX JJIS pEIICHUs 3a/Jadyd, BBIOMpPATh 3aKOHBI U (HOPMYIIHI,
HeoOXouMBbIe NIl €€ pellleHus, IPOBOAUTh PAacYEThl U CPAaBHUBATH IMOJIyUEHHOE 3HAYCHHE
(bu3nUecKoil BENMUYMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh HPHU MOMOIIM (PU3UYECKHUX METOJIOB,
HCIOJIb3YSl OIMCAHUE HCCIIEIOBaHUS, BBIACIATh MPOBEPSIEMOE MPEANONIO0KEHHE, OLIEHUBATD
MIPaBWJIbHOCTb MOPsI/IKA IPOBEICHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOIBL;

® [IPOBOJIUTH ONBITHl MO HAOIIOACHUIO (U3NYECKUX SIBICHUN WM (PU3MUECKUX CBOWMCTB TEl
(kanwuUIsipHBIE SIBIEHHUS, 3aBUCUMOCTb JaBJIEHUS BO3AyXa OT €ro o0béma, TemrepaTyphl,
CKOPOCTH TIpollecca OCTBhIBAaHWS W HArpeBaHUsA NpU HM3IYYCHHH OT I[BETa H3IIydarolleit
(mornommaronieit) MOBEPXHOCTH, CKOPOCTh UCHApEHUsl BOABI OT TEMIEPaTyphbl KUIKOCTH H
wiouaayu €€ MmoBEpPXHOCTH, IEKTpU3aLUs Tl U B3aUMOJIECHCTBHE JIEKTPUUECKUX 3aps0B,
B3alMO/JICIICTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaJU3allis MAarHUTHBIX IOJEH MOCTOSHHBIX
MarHuToB, JIEUCTBUS MarHUTHOTO IOJIsI HA TPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA  AJIGKTPOJBHUraTeNsl IOCTOSHHOTO TOKa): (OpMyIuUpOBaTh IpPOBEpsieMbIe
MIPENIOJIOKEHNSI, COOMpATh YCTaHOBKY U3 MPEUIOKEHHOIO 000PYAOBAHUSI, OMUCHIBATH XOJ
onbITa U (HOPMYTUPOBATH BHIBOJIBI;

® BBITIOJIHATh NPSIMbIE M3MEPEHHUs TEeMIEpPaTypbl, OTHOCUTENbHON BIAKHOCTU BO31yXa, CHJIBI
TOKa, HANpPsDKEHUS C HCIOJB30BAHHWEM aHAJIOIOBBIX NMPUOOPOB U JIATYUKOB (PUINYECKUX
BEIIMYMH, CpPaBHUBATh pE3yNbTaThl M3MEPEHHH C Yy4ETOM 3aJaHHOW aOCOTIOTHOM
MOTPEUIHOCTH;

® [IPOBOJIUTH HCCJIEOBAHNWE 3aBUCUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT JpYroil c
WCIOJIb30BAaHNUEM TPSMBIX M3MEPEHUN (3aBUCHMOCTH COMPOTHBICHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOHIAJM TIONEPEYHOT0 CEYEHHs] U YJENbHOIO CONPOTHUBIEHUS BEIIECTBA
MIPOBOJHMKA, CHJIBI TOKA, WAYIIETO uYepe3 MPOBOAHMK, OT HANPSDKEHUS Ha IPOBOJHUKE,
UCCIIEIOBAaHHE  TIOCIIEAOBAaTEIbHOTO U MAapajuleIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):
IUTAHUPOBATh HCCIIEJIOBAaHME, COOMpATh YCTAHOBKY M BBINONHITH HW3MEPEHHUS, CIEAys
MpeIIOKEHHOMY IJIaHy, (UKCUpPOBAaTh pPE3yJbTaThl MOJIYYEHHONW 3aBUCHMOCTH B BUJE
Tabnuil u rpaduKoB, AeTaTh BHIBOABI IO PE3yJbTaTaM HCCIIeI0BaHUs;

® [IPOBOJIUTH KOCBEHHbIE U3MEpEeHHs (PU3NUECKUX BeIUYUH (ylelbHasl TeII0EMKOCTh BEIECTBa,
COIPOTHBIIEHUE MPOBOJHUKA, paboTa U MOIIHOCTH 3JEKTPUUYECKOr0 TOKA): IJIAHUPOBATh
U3MEpeHusi, CcoOMpaTh  OSKCIEPUMEHTAIBHYIO  YCTaHOBKY, CleAysd  MpeaoKEeHHON
WHCTPYKIWH, ¥ BBIYUCIISATH 3HAYCHHE BETUYUHEI;

e cOOIIIOIaTh MPaBHJIa TEXHUKH 0€30M1aCHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

® XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS HM3YYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOHCTB C
OIOpOM Ha WX OMHMCaHUs (B TOM YHCIE: CUCTEMa OTOIUICHHs JOMOB, TMHTPOMETp, HapoBas



TypOuHa, amIepmerp, BOJIETMETP, CU€TYHK UIEKTPUUECKON SHEPIuH,
AJIEKTPOOCBETUTENIFHBIE  NMPUOOPBI,  HarpeBaTeNIbHBIE  BJIEKTPONPUOOpPHI  (TpUMEpPHI),
ANEKTPUYECKUE IPEIOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOABUIaTENlb OCTOSHHOIO TOKA),
UCHOJNb3ys 3HAHUS O CBOMCTBAX (U3MYECKUX SABICHUH M HEOoOXoquMmble (uznueckue
3aKOHOMEPHOCTH;

® Pacro3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOMCTBA U M3MEPHUTEIbHBIE MPUOOPHI MO CXEMaM U
CXEMaTU4YHBIM PUCYHKaM (KHUJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TMIPOMETD,
JBUTAaTE€Ib BHYTPEHHEIO CrOPaHHUsA, DJEKTPOCKOI, pEeOCTaTr), COCTaBIATh CXEMBI
UIEKTPUUECKUX LIeNed ¢ MOCIEeI0BATENbHBIM M HapajljieIbHbIM COEIUHEHUEM 3JIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LEMeH;

® [IPUBOAUTH NPUMEPHI (HAXOIUTh MH(POPMALUIO O MPUMEPAX) MPAKTUYECKOTO HCIOIb30BaHUS
¢u3nyeckux 3HAHUN B TIOBCEAHEBHOM >KM3HM M oOecreueHus 0e30MacHOCTH IpH
oOpamieHnn ¢ mpuOopaMH W TEXHMYECKUMH YCTPOHCTBAMH, COXpPAHEHHUS 3I0POBbS H
COOJIIO/IEHHSI HOPM HKOJIOTUYECKOT0 TIOBEICHHS B OKPYKalOIIel cpee;

® OCYILECTBIISATh TIOMCK HWHpopManuu (U3NIECKOTO coaepkaHusi B VHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAaHUM U NYTEM CpaBHEHUS JIOMOJHUTEIbHBIX MCTOUYHUKOB BBIIEIATH
MH(OpMaINIO, KOTOPasi ABJISETCS IPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

® ICTIOJIB30BAaTh MPHU BBINIOJHEHUU Y4YeOHBIX 3aaHUN HAYYHO--TIOMYJSIPHYIO JUTEpaTypy
(GU3MYeCKOro cojep:KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl ceTd MHTepHeT, BianeTh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, IpeoOpa3oBaHus MHPOPMALMU U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

® c03/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE U KPAaTKUE YCTHBIE COO0IIeHHs, 000011as HH(OpMALIHIO
U3 HECKOJIBKHX HMCTOYHUKOB (PU3UYECKOTO COACp)KaHUS, B TOM 4YHCIE ITyOJUYHO
IPEJCTABIATh PE3YJIbTaThl NMPOEKTHOW MIIM HMCCIEeI0BATENbCKON NESTEIbHOCTH, NMPH 3TOM
IPaMOTHO MCII0JIb30BaTh M3YyYCHHbIN MOHATUIHBIN anmapar Kypca (U3HMKH, CONPOBOXKIATH
BBICTYIUICHHE NTPE3CHTALUEM;

® [IpU BBINIOJHEHUH YUYE€OHBIX IMPOEKTOB U MCCIIEeIOBAHUN (PU3HMUECKUX MPOLIECCOB pacHpeelisiTh
00s3aHHOCTH B TpYIIe B COOTBETCTBUU C TIOCTAaBICHHBIMU 3aJadyaMy, CIEIUTh 3a
BBITIOJTHEHUEM IUIaHa JIEHCTBUI U KOPPEKTUPOBATh €r0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JI€ATENbHOCTh TIpPYNINBbI, BBICTPaUBaTh KOMMYHHKAaTUBHOE B3aUMOJAEHUCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3peliath KOH(PIUKTHI.

K xoHumy oOyueHuss B 9 kJjiacce NpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI

OTpaxkaTh c(hOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

® [ICIIOJIB30BATh  MOHSATHUS:  CUCTeMa  OTc4éra, MaTepuajgbHas  TOYKa,  TPaeKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOro JIBIKEHHs, naedopmanus (ympyras, IUIacTHUECKast),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb MU IEPErpy3KH, LIEHTP TSKECTH,
a0CONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHHUYECKHUE
Koje0aHusi U BOJIHBI, 3BYK, MHQPa3BYK M YJIbTPA3BYK, JIEKTPOMArHUTHbIE BOJIHBI, LIKana
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS U
MOTJIOIIEH U, anb(a-, 0eTa- 1 raMMa-u3Iy4eHus, U30TOIIb, iAepHast SHEPreTHKA,;

epa3nuuyaTh SBJICHHUS (paBHOMEpPHOE M HEpaBHOMEpPHOE NPSIMOJMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE MABIKEHHE, CBOOOJHOE NaJeHHe Tell, PaBHOMEpPHOE
JBIDKEHUE 110 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTHBHOE JBM)KEHHUE, KoyebaTeiabHOe
IBUKEHHE (3aTyXalolllue W BBIHYXKICHHbIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JBUKEHHE,
OTpa’K€HHE 3BYKa, MPSAMOJUHEHHOE paclpOCTpaHEHHE, OTPaKEHHE U IPEIOMIIEHHE CBETa,
MIOJTHOE BHYTPEHHEE OTPaXEHHE CBETa, Pa3sIoKeHUE OelOoro CBeTa B CIEKTP U CIO0KEHUE



CIEKTPAJIbHBIX 1IBETOB, JUCIIEPCHUS CBETA, €CTECTBEHHAsI PaJlnOAKTUBHOCTh, BOSHUKHOBEHUE
JIMHENYaToro CHEKTpa M3JIy4eHHUs) IO ONUCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (M3NYECKUX SIBICHUH B OKpYXKAaroIeM MHpE (B TOM
qucie GU3NYecKue ABJICHUS B IPUPOAE: NPUWINBbI U OTJIMBBI, IBUXKEeHUE I1aHeT COIHEeYHOM
CHCTEMBbI, PEaKTUBHOE JIBUKEHHME >KMBBIX OpPIaHU3MOB, BOCIPHUATHE 3BYKOB YXHBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, LIYHAMH, 3XO, I[BETa TEJ, ONTHYECKHUE SIBJICHUS B
npupoje, OHONOrvyYecKoe AEHCTBHE BHUIMMOIO, YIbTPAa(HOIETOBOTO M PEHTTEHOBCKOTO
U3IYy4YeHUH, €CTECTBEHHBIH pPaJUOAaKTUBHBIA (OH, KOCMUYECKHE JYy4M, pPagHOaKTUBHOE
U3Iy4YeHUE MPUPOAHBIX MMHEPAJIOB, AEHCTBHE PaJMOAKTUBHBIX H3JIyY€HHH Ha OpraHu3m
4eJi0oBEKa), IpHU H3TOM I[E€PEBOJAUTH IPAKTUYECKYIO 3a7adyy B Y4YEOHYIO, BBLIEIATH
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHN) (PU3NICCKUX SBIICHUI;

® ONUCHIBATH HM3YyUYCHHBIC CBOMCTBA TeN W (U3NYECKHUE SBJICHUS, HCIONB3YS (HU3HUEcKue
BEJIMYMHBI (CPEIHSsI M MIHOBEHHasi CKOpPOCTb Teja IMpU HEPABHOMEPHOM JBUKEHHH,
YCKOpEHUE, MepeMelleHue, MyTh, YIJIoBas CKOPOCThb, CHJa TPEHUs, CHJIa YIPYTOCTH, CHUja
TAKECTH, YCKOPEHHE CBOOOJHOrO MajeHUs, BEC Tesa, MMILYJIbC Tejla, MMILYJIbC CHJIBI,
MexaHuuyeckas paboTa M MOIIHOCTb, IOTEHLUUAIbHAs HHEPrUsl Tena, MOJHSATOrO Haj
MIOBEPXHOCTHIO 3€MJIM, IIOTEHIIMAJIbHAs SHEPTUS CKATOM MPYKUHBI, KUHETUYECKasl SHEPTus,
[IOJIHAsi MEXaHU4YecKasi SHEprusi, NepuoJl U 4acTora KojeOaHWi, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIOMIIEHUS Cpelibl), IPU OMHCAHUU
MPaBUIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIONB3YEMBIX BEIWYMH, OOO3HAYCHHS U
eIMHUIIBl (PU3NIECKUX BEIMUWH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (DU3HUYECKYIO
BEIMYMHY C JPYTMMU BEJIUMYMHAMH, CTPOUTh TIpadUKU M3YYEHHBIX 3aBHCUMOCTEH
(U3NYECKUX BEJITUYUH;

® XapaKTepu30BaTh CBOMCTBa TeJ, (U3NYECKUE SBJICHHS M HPOLECCHl, HCHOJIb3ys 3aKOH
COXPAaHEHHs DHEPruu, 3aKOH BCEMUPHOIO TATOTEHUs, NPHUHLHUII CYNEPHO3ULUU CHII,
MPUHLMIT OTHOCUTENbHOCTU ['ammiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA,
3aKOHBI OTPAKEHUS M IPEIOMIIEHUSI CBETa, 3aKOHBI COXPAaHEHUs 3apsIoOBOrO U MacCOBOIO
qucen MpU SAACPHBIX PEAKLUAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M
3alHUChIBaTh €70 MATEMaTUYECKOE BBIPAKEHHUE;

® 00BACHATH (hPU3MUYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE CUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBIATh NPUYMHHO--CIEIACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKUX ILIAaroB ¢ OMOpOW Ha 2—3 M3Y4YEHHBIX CBOWCTBA
(bu3NYeCcKUX SIBICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peraTh pacy€THbIE 3a7ja4l (ONMUPAIOLINECS Ha CUCTEMY U3 2—3 ypaBHEHUH), HCIIOJIb3YS 3aKOHBI
u GopMyInbl, CBA3bIBAIOLINE (DU3MYECKHE BEIMUYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 33Ja4M
3alUCBhIBaTh KPaTKO€ YCJIOBUE, BBIABIATH HEJOCTAIOIIME WJIM W30BITOYHBIE JaHHBIE,
BbIOMpPATh 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE [UIA PpEIICHUs, MPOBOIUTH PACUETHl U
OLIEHHUBATh PEATMCTUYHOCTD MMOTYYEHHOTO 3HaYeHHs (PU3NUECKON BEITHUMHBI,

e pacro3HaBaTh NPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPHU MOMOIIM (PU3HUECKUX METOJIOB,
UCIOJIb3YSl OMMCAHUE HCCIIEIOBaHUS, BBIACIATh MPOBEPSIEMOE MPENOI0KEHUE, OI[CHUBATh
IIPaBWIBHOCTh TMOpPsAKa MPOBEACHUS HCCIENOBAaHUS, J€JaTh BBIBOABI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

® [IPOBOJIUTH ONBITHl MO HAOIIOACHUIO (U3NYECKUX SIBICHUM WM (PU3NYECKUX CBOWCTB Tel
(u3yuenue BTOpOro 3akoHa HploTOHa, 3aKOHa COXPAaHEHHUs dHEPrUH, 3aBUCUMOCTbH IEpHOJIa
KojeOaHui MPYKUHHOTO MAasTHUKa OT MacChl TIpy3a M KECTKOCTH TPYKHUHBI U



HE3aBUCHMOCTh OT AaMIUIMTYIbl MAaJIbIX KOJEOaHHWH, NPSMOJMHEHHOE pacIpOCTpaHEHHUE
CBETa, Pa3NIoKEHHE Oeoro cBeTa B CIEKTP, U3YUYEHUE CBOWCTB M300paXKEHUS B IIIOCKOM
3epKajie U CBOMCTB M300paKeHUs MPEAMETa B COOMpAroNIeH TnH3e, HabII0JeHIE CIUIONIHBIX
U JIMHEHYaThIX CIHEKTPOB M3JIYYCHUs): CaMOCTOSTEIBHO COOMpaTh YCTAaHOBKY W3
U30BITOYHOTO HaOopa OOOpYIOBaHUS, OMUCHIBATH XOJ ONbITA W €ro pe3yJbTaThl,
(hopMyIIMpPOBATH BHIBOJIBI;

® [IPOBOJIUTH NPH HEOOXOAMMOCTH CEPHUI0 TPSMBIX M3MEPEHHM, ONpPEelsis CpeJHee 3HAUYCHUE
U3MepsIeMOi BeTHMUUHBI ((POKYCHOE pacCTOsIHHE COOMPAIOLIeH JHH3bI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PM3UUECKUX BEIHYMH C HCIOJIb30BAHUEM IPSMBIX
U3MEpEeHUH (3aBUCHMOCTh IIYTH OT BPEMEHH IPH pPaBHOYCKOPEHHOM JIBM)KEHUH 0€3
HavaJIbHON CKOPOCTH, MEpHOJa KOJeOaHW MaTeMaTHYeCKOTO MAasTHHUKA OT JJIMHBI HHTH,
3aBUCUMOCTH yIJIa OTPaXEHHUS CBEeTa OT yIJla MaJeHHs U yIJia NPEeIOMICHHs OT Yria
MaJieHus):  IUIAHUPOBAaTh  HWCCIENOBaHHME, CAMOCTOSTENIbHO  cOOMpaTh  yCTAHOBKY,
(buKCUpOBaTh PE3yJIbTATHI MOJYYCHHON 3aBUCUMOCTH (PM3UICCKUX BEJIMYUH B BHJIE TAOJIUI] U
rpaduKOB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBaAHUS;

® [IPOBOJIUTh KOCBCHHBIC M3MEPEHUS (DU3MUYCCKMX BEIHYUH (CPEIHSSI CKOPOCTh M YCKOPEHHUE
Tela NPU PABHOYCKOPEHHOM JIBUXKCHUHU, YCKOPEHHE CBOOOJHOTO TaJeHHs], >KECTKOCTh
MPY>KUHBL, KOO(POHUIMESHT TPEHUS CKOJIBKECHHUS, MEXaHUYecKasi paboTa U MOIIHOCTh, YaCTOTa
U TepHoj KoJeOaHWH MaTeMaTHYeCKOro W MPYKHHHOTO MAasTHHKOB, OINTHYECKas CHJIa
coOuparorield JIMH3bI, paJAMOAKTHBHBIA (OH): TUIAHHMPOBATH HW3MEpPEHHs, COOHpATh
OKCIEPUMCHTAIbHYI0 YCTAHOBKY W BBINOJHATH WM3MEPEHHS, CJCIysl MPEIIOKESHHON
WHCTPYKIINH, BEIYMCIIATH 3HAUCHUE BEJIWYMHBI U aHAIM3UPOBATH MOyYCHHBIE PE3YIIbTATHI C
YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHU;

e cOOI01aTh MpaBUjIa TEXHUKU O€30M1aCHOCTH IIpU paboTe ¢ 1a00paTOpHBIM 000pYI0BaHUEM;

® pa3/IM4yaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (DU3MUYECKMX Mojesel: MmarepuaibHas TOdYKa,
a0COIIOTHO TBEPIOE TEJO, TOYCUHBIH MCTOYHHMK CBETa, JIyY, TOHKAs JIMH3A, TUIAaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsi MOJIe]Ib aTOMHOTO s1/1pa;

® XapaKTepU30BaTh MPUHIMIEI JCHCTBHUS M3YyYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOWCTB C
ONOpOM Ha MX ONMUCaHMA (B TOM YHCIE: CIIUIOMETP, JATYUKU IMOJOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, HXOJIOT, OYKH, IMEpUCKom, (oToamnmapar, ONTHYECKUE CBETOBOJIBI,
CIEKTPOCKOII, TO3UMETpP, Kamepa BuibcoHa), UCMONB3ysl 3HAHUS O CBOMCTBaX (DPU3UYECKUX
SIBIIGHUN ¥ HEOOXOIUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® ICTIOJIF30BAaTh CXEMBI M CXEMAaTHYHbIE PUCYHKH W3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
W3MEPUTENBHBIX TPUOOPOB M TEXHOJIIOTHYECKHUX TIPOILECCOB MpPH pPEUIeHHH y4eOHO--
MPAKTUYECKHX 337124, ONITUYECKUE CXEMBI JJIsl IOCTPOCHUS N300paKeHUH B INIOCKOM 3epKaje
U cobuparoreit TuH3e;

® [IPUBOANUTH MPUMEPHI (HAXOIUTh MHPOPMALIMIO O MPUMEpax) MPAKTUYECKOTO UCIOIb30BaHUS
¢u3nYecknx 3HAHWUN B TIOBCEJIHEBHOW JKM3HHM IS oOecriedeHus: Oe301MacHOCTH TPH
oOpamieHnn ¢ TpuOOpaMH W TEXHHYECKUMH YCTPONCTBaMH, COXPAHEHHUS 3I0POBBS H
COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKPYKAOIIIEH cpere;

® OCYIIIECTBIISTH MOMCK WHpOpMAUU (PU3MUECKOTO coiepkaHus B VIHTepHETe, CaMOCTOATENBHO
(bopMyIHMpys NOUCKOBBIN 3aIIPOC, HAXOAUTH MMYTH OMpeAETIeHUs JOCTOBEPHOCTH MOTYUEHHOM
nH(pOpMalUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOTIOJTHUTEIbHBIX UICTOUHUKOB,;

® ICTIOJIb30BAaTh MPU BBINOJHEHUH Y4YeOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy
(¢u3MYecKoro cojepkaHus, CIpPAaBOYHbIE MaTepHalibl, pecypchl ceTd MHTepHeT, BianeTh



npuéMamMy KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHKs MHPOPMALUU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

® CO3/1aBaTh COOCTBEHHBIE NHCBMEHHBIE U YCTHBIE COOOLIEHHMS Ha OCHOBE HH(pOpMALMU U3
HECKOJIbKUX MCTOYHUKOB (PM3UYECKOTO COJEP)KaHMsI, IMyOIMYHO MPEACTABIATh PE3YIbTaThl
IIPOEKTHOM MJIM HUCCIIEI0BATEIbCKONW NEATENIBHOCTH, IMPHU 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3YyYEHHBIH TOHATHMHBIM ammapaT u3ydyaeMmoro pasjena (U3MKM U CONPOBOXKIATh
BBICTYIUIEHHE IIPE3EHTALMEN ¢ yUETOM OCOOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

Pa3nes 1.®Pu3uka u e€ posib B NO3HAHUHU OKPY:KAKOLIEro Mupa

1.1 dusuka - Hayka 0 IPUPOIE 2 bubmnorexa [IOK
' YK pHpoZ https://m.eds00.ru/7f416194
bubnuorexa [HOK
1.2 ()] 2 1
e e https://m.edsoo.ru/7f416194
N bu6mmoreka [IOK
1.3 EcTecTBeHHOHAYYHBIH METO]] ITO3HAHMSI 2 1 o oot/ 71416104
Hroro no pasneny 6

Pa3nea 2.IlepBoHayasnbHble CBeIeHHS O CTPOCHUH BellecTBa

2.1 CrtpoeHue BemecTBa 1 bubmorexa LOK
' P - https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2.3 A 2
FRETGTHELS COCTORNIE BCHettna https://m.edso0o.ru/7f416194
Hroro no pasneny 5
Pasnen 3./IBukeHune u B3aumMoieiicTeue e
3.1 MexaHn4ecKoe ABUKEHIE 3 Bubmnorexa HOK

https://m.edso0.ru/7f416194

3.2 Wuepnus, Macca, IIIOTHOCTh 4 1 bu6nuoreka [IOK



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

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

bu6nuoreka [IOK

3.3 Crna. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pa3nes 4./[aBiaenne TBEPABIX TeJl, AKUAKOCTEH M ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.2 Jlasnenue xuKoctn > https://m.edsoo.ru/7f416194
bubmnoreka IIOK
4.3 ATmocheproe naneHue 6 https://m.edso0o.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE v 3 bubnnoreka HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes S.PaGoTa 1 MOITHOCTh. JHEpPIrus
bu6nuoreka [IOK
51 Pabora u momHoCTS 3 . https://m.edso00.ru/7f416194
bu6nuoreka [IOK
5.2 Hpocrsie MexaHH3MEI > . https://m.edso00.ru/7f416194
bu6mmoteka [IOK
53 Mexarueckas SHepris 4 . https://m.edsoo.ru/7f416194
Uroro mo pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KVIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM (undposbie)
B NMPOrpamMmblI Bcero KO;[TPO‘M’H"W HpﬁaKT"quK"e odpa3oBaTejbHbIE
padoThI padoThbI
pecypcsbl
Paznen 1.TenyioBbie siBJIeHUS
. bubmuorexa [JOK
11 CrpoeHnue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tentosbie nporeccy! 21 . S https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazjien 2.0/iekTpuyecKre 1 MATHUTHBIE SIBJICHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOSIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Marmuribie sBaecHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 ICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM (undposbie)
B NMPOrpamMmblI Bcero KO;ITPO‘M’H"W HpﬁaKT"quK“e o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypchbl
Pa3zpen 1.Mexannueckue siBJICHUSA
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmorexa [IOK
' OMMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmorexa [IOK
12 B3anmozericraue rex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axomb1 coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznen 2.Mexanuveckue KoJieOaHUS U BOJHbI
bu6mmoreka [JOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3.2/1eKTpPOMaraHuTHOE 10JIe U 3JICKTPOMATHUTHBIEC BOJTHbBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnmoreka [JOK
' 2JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 6
Paznen 4.CBeToBble siBJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41ada6
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 bubmmorexa LIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro mo pazueny 15
Paznen 5.KBanroBbie siBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u MoriomnieHue cBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 CTpoenue aTomnoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
53 7lnepubie peakiH ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nes 6.1loBTopuTe/IbHO-00001IIA0INI MOIYIb
6.1 [ToBTOpeHue n 0000IIEHUE CONEPIKAHHS 9 5 bubnuoreka [IOK
' Kypca pusmnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




METOANYECKHUE MATEPUAJIBI IJIS YYUTEJIA

http://sum-fizika.blogspot.com - 6ior otaena ectecTBeHHbIX auciumma ['OY JI10
«loneuxuit PUAIIO» B paznene «DPuzukay.

e http://www.school.edu.ru - odunuanbHBI cepBep POCCUHCKOrO  HIKOJIHHOTO
oOpa3oBaHUs.

e http://festival.1september.ru — ®ectuBans mnemaroruueckux uuaeii «l ceHTIOpS» —
caMbIii MacCcoOBBIN meaarornueckuii popym B Poccru, KOTOpBIN JaeT BO3MOKHOCTh KaKJIOMY
YUUTENIO TIPEACTaBUTh CBOK TENAarOrHYecKyl0 HJCI0, OIyOJIMKOBAaTh COOCTBEHHBIC
METOJIMYecKue pa3paboTKU, TMOACNIUTHCA C KOJUIETaMH CBOMMH IPEACTaBICHUSIMH O
MpernojaBaHuH.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. [Tepprukun U. H. ®usuka. 7 knacc. 2-e uza. crep.-Mocksa: [Ipocsemienue, 2022. —
239 c.

2. [Mepeimkun W. H. ®usuka. 8 kiacc. 2-e u3a. crep.- Mocksa: [Ipocsemenue, 2022, —
255 ¢c.

3. [Teporkun . H. ®usuka. 9 xnacc. 2-e uza. crep.- Mocksa: [Ipocsemenue, 2022. —
351 c.

4. bubmmorexa LIOK https://m.edsoo.ru/7f416194
5. bu6muoreka IIOK https://m.edsoo.ru/7f41a4a6
6. bubmmorexa LIOK https://m.edsoo.ru/7f4181ce

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHE

e bubaunoreka I{OK https://m.edsoo.ru/7f416194

e bubaunoreka [{OK https://m.edsoo.ru/7f41a4a6

e bubaunoreka [{OK https://m.edsoo.ru/7f4181ce

e http://www.riis.ru — MexayHapoHasi 00pa3oBaresibHast acCOUAIMs. 3a1a4u —
COJICCTBHE Pa3BUTHIO O0PA30BaHUS B PA3JIMYHBIX 00JIaCTSIX.

e https://www.metod-kopilka.ru/fizika.html— Buneoypoku, npe3eHTamnuu, KOHCIIEKTHI,
TECTHI, IVIAHUPOBAHKE H JIP. MATEPHAIIbI IO (PU3HKE.

e http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe GHIBMBI IO (PU3UKE TIO pa3ieaaM.

e http://metodportal.ru/articles/srednjaja-shkola— meToauueckuii moprai.

e https://simplescience.ru/collection/video — ¢u3nyeckue OmbITH B OBITY.



http://sum-fizika.blogspot.com/
http://www.school.edu.ru/
http://festival.1september.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f4181ce
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video
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