MYHUITUTIATBHOE OI0KETHOE 00111e00pa3oBaTeIbHOE YAPEKIACHIC
cpenusis ooeodpa3zoBarenbHast mkona Ne3
ropoaa Huxombcka [len3eHckoit o0macTm.

Y»rsep)ma% 2 ‘
HpHHHTa Ha 1IC1arorra€CKoOM JIMpeKTop LIKOIBL: AL e

COBCTEC. C.A.€Cocuna
npukaz Ne_ 92 «29 » asrycta 2023 .

nporokon Ne 1 or 29.08_20 23 .

Pabouas nporpamma
y4e0HOro npeamera « PusmukKa»
s o0yuawmuxcesa /-9 kiacca

2023-2024 T.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOW MPOTPAMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboueli MporpaMMbl BOCIUTAHUS U
KoHuenuuu npenogaBanust yueOHOro npeamera « Duznkay.

Copepxanne mporpamMmbl 1Mo (U3MKE HaAMpaBieHO Ha (HOPMHUpPOBaAHHE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYalOUIMXCSA W OPraHHU3aIlUI0 U3YyYeHUS
Gu3NKKM Ha JAESITeNIbHOCTHOW ocHOBe. B mporpamMme mo ¢u3Mke y4UTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpenMera B peanuzanmu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TaKKe
MEXMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00Opa30BaHuUs.

[Iporpamma 1o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaa
1o rojgam oOyuyeHus (1Mo Kjaccam), IpejiaraeT NpUMEPHYIO OCIEA0BATEIbLHOCTh
M3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACP)KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU paboyeil mporpaMmbl IO y4eOHOMY MPEMETY.

®u3uka SABIAETCS CUCTEMOOOPA3yIOUMM I  €CTECTBEHHO-HAYYHBIX
y4eOHBIX PEAMETOB, MOCKOJbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SIBJICHUHM, HM3y4aeMbIX XHMHEH, OuoJorHel, acTpoHOMUEW U (QU3NUECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KAapTUHY MHDpa,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHHS HAyyHOro METOo/a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPEIOJAraeT OBJAJCHUE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
IPAaMOTHOCTB:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e HHTEPIPETHUPOBATH  JAHHBIE W  MCIOJb30BaTh  HAy4YHbBIC
JI0KA3aTeNIbCTBA JIJISl TIOJTyYCHHSI BHIBOJIOB.

Henmu wusyueHuss (¢GU3MKUM HAa YpOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
onpeneneHsl B Konrenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3oBarenbHbIX oOpraHusanusx Poccuiickoln ®Dexepanuu, peaU3yIOIIMX
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOrPAMMBI, YTBEPKIAEHHON pellIeHreM



Konnernn Munucrepersa npoceienust Poccutickoii @enepanuu (IpoTokoa ot 3
nekadbps 2019 r. Ne [1IK-4BH).
ey usyyeHus (PU3UKU:

NpUOOpEeTEeHUE HWHTEpeca U CTPEMIICHUS OOYYaromMXCsS K HayYHOMY
W3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HWHTEIUICKTYadbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE MTO3HAHUS U (POPMHUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;
(¢opMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3yYeHUs
OCHOB CTPOEHHS MaTepuH U (HyHJaMEHTAIbHbBIX 3aKOHOB (DU3UKU;
dopMupoBaHrE TPEACTABICHUNA O PO (U3MKH ISl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBIECHUH O  BO3MOXKHBIX  cdepax  Oyxyuen
npo(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOATOTOBKA K
JaJibHENIIeMy OOyUEHHUIO B STOM HaIlPABJICHUU.

JlocTikeHre 3TUX LieNied mporpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CJICTYIONINX 3a/1a4:

MpuoOpeTeHNUE 3HAHWUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSX;

npUOOpETeHNE YMEHUN OMUCHIBATH U OOBICHATH (DM3UYECKUE SIBICHUS C
HCITOJTb30BAHUEM TTOTYUCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHWS TMPOCTEHINNX pacy€THBIX 3a1a4 C
HCITOJTh30BaHUEM bu3HIecKuX MOJIETIeH, TBOPYECKHUX U
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMI HAOIOAaTh MPHUPOIHBIC SIBJICHUSI M BBITOJHATH OIBITHI,
JabopaTopHble  pabOThI M AKCIEPUMEHTAJIbHBIC MCCJICAOBAHUSA C
HCITOJTh30BAaHUEM U3MEPHUTEIIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB padOThI ¢ MHGOpPMaLUEH (PU3HMUECKOTO COAEpKaHUs,
BKJIFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAIUY;

3HAKOMCTBO €O cepaMu IpoeCcCHOHATBHON JIeATEILHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3MYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBoauTCs 238 vacoB: B 7 kiacce — 68 4acoB (2 yaca B HEJIEN0), B 8
Kiacce — 68 vacoB (2 yaca B Henmeno), B 9 kinacce — 102 yaca (3 waca B Heaelo).

[Ipenyaraemeiii B mporpaMMe mo (Gu3MKe MepedeHb Jab0paTOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHIaTEeIbHBIN XapaKTep, YIUTEIb JeJacT BEIOOP MpOBEICHNUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HHAMBUAYATBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CMCKa SKCIIEPUMEHTABHBIX 3a/laHui, TpeIaracMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (hHU3HKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v eé poJib B IO3HAHUHU OKPYKAKIEro MUpa.

®usnka — Hayka o mnpupoze. SABmeHus npupoabl. OuznuecKue SBICHHUS:
MEXaHUYECKUE, TEMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaUMYMHBI. M3MmepeHue ¢uanueckux BeluduH. DPuznueckue
npubopsl. [lorpemHocTs u3MepeHunil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAayKd HM3y4alOT MPUPOLY.
EcTecTBeHHO-Hay4YHBIN METOJ MO3HAHUS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmro1aemMoro sijieHus. Onucanue PU3N4ecKux SIBJICHUM ¢ MOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUJIOBbIE, »JJIEKTPUUECKHE, MAarHUTHbBIC, CBETOBBIC
SIBJICHUSL.

2. @usnyeckue MpUOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUNM aHAJIOTOBBIM U
U(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue NEHBI JEICHUS MIKAJIbl K3MEPUTEIHHOTO MPUOOpa.

2. H3mepeHue paccTosHUM.

3. Usmepenue oO0bEéMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pa3MepoB MAJIbIX TEJL.

5. W3mepenue Temmeparypbl NpU MOMOIIM KHUAKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIepaTyphl.

6. IIpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIOTE3bI: JAJTBHOCTH MOJIETA
HIapvKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OOJIbIlle, YeM OO0JIbIle BHICOTA
mycKa.

Pa3nen 2. [lepBoHayajibHbIE CBe/IEeHUsI O CTPOEHHHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OINbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBi>kenre dacTul, BemlecTBa. CBS3b CKOPOCTH JABUKEHUSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe mBuxeHue, nuddys3us. BzammoneicTBue yacTuil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(kpuctammuyecknx) Tesl. B3auMoCBs3b MEXOYy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddysun.
3. HaGmonenue — saBieHUM,  OOBACHAIOMIMXCS  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHUL] BEIECTBA.

Jlabopamopnwie pabomul u onvimot.

1. OueHka JuameTrpa aroMa METOAOM DPsoB (C  HCIOJIB30BAaHUEM

dororpaduii).
2. OnbIThI IO HAOTIOEHUIO TEMJIOBOTO PACIIMPEHHUS Fa30B.
3. OnbITHI 1O OOHAPYKEHUIO JECHCTBUS CUIT MOJIEKYISIPHOTO IPUTSKEHUSI.
Pasznen 3. /IBU:KeHHe U B3auMoO/IelicTBHe TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeliHsisi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JABUKCHUS.
SBneHne nHEpUMM. 3aKOH WHEPLUHU. B3aMMOJEHCTBUE TEN Kak IMPUYMHA
M3MEHEHUS CKOPOCTM JABWXKEHUs Teil. Macca Kak Mepa WHEpPTHOCTU Tena.
[InotHocTe BemecTBa. CBsI3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ] B E€IMHULIE
o0BbEMa BellecTBa.
Cuita Kak XxapakTepucThkKa B3auMozencTBus Teil. Cuila ynpyrocTd W 3aKOH
I'yka. U3mepenne cuibl ¢ MOMOUIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJIa
TskecTH. CHJla TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocts. Crioxenune
CWJI, HaIIpaBJIECHHBIX 110 OJHOM NpsiMoi. PaBHoxelcTByromas cuin. Cuna TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE TOKOsI. TpeHue B IpUpOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnrogeHne MeXaHWYEeCKOro ABMKEHUS Tela.
2. M3mepeHune CKopoCTH NPSIMOJIMHEWHOTO JIBUYKECHUS.
3. HaOGnroneHue siBiI€HUS HHEPLIUH.
4. HaOmoneHne n3MeHeHHUs! CKOPOCTH MPU B3aUMOICHCTBUU TeEl.
5. CpaBHEHHE MaccC M0 B3aMMOJICHCTBHIO TEJL.
6. CnoxkeHue cuJjl, HalpaBJIEHHBIX 10 OJHOU MPSAMO.
Jlabopamopnwie pabomul u onvimeol.
1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JBMXKEHUS (LIApHKa B KUIKOCTH,
MOJIETIH 3JIEKTPUUECKOT0 aBTOMOOUIIS U TaK Jajiee).

2. OmpepeneHue CpelHEW CKOPOCTU CKOJIbKEHUS OpycKa WIIM IIapuKa I0
HAaKJIOHHOM IJIOCKOCTH.
OnpenenenHre IIOTHOCTH TBEPOTO TENa.

4. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsokeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OmnbIThl, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBXEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3os.



Hasnenue. CriocoObl yMEHBIICHUS U YBEIHUEHUs naBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJE€HUsI raza oT oObEMa, TemrepaTypbl. [lepemaua naBieHus
TBEPABIMU TEJIaMH, KUJIKOCTAMH M Ta3zaMu. 3akoH [lackans. ITneBmaruueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTH OT TIIyOWHBI. ['MapocraTnyeckuid
napajokc. CooOmaromuecs: cocynbl. [ mapaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpUUMHBI CyHIECTBOBaHUS
Bo3nymrHOW oOonoukn 3emun. OmbiTt Toppuuermm. M3mepenue atmocdepHOTO
JaBjeHusl. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHHs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus aTMOchepHOTO AaBICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TENO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.

IS o

~

3aBHCUMOCTb JABJIEHUS ra3a OT TEMIIEPATYPBL.

Ilepenaya naBiueHUs )XUIKOCTBIO U Fa30M.

Coobmaromuecs CoCypl.

I'mpapaBnudeckunii mpecc.

[IposiBnenue nercTBHsI aTMOC(EPHOTO TABIICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA NMOTPYKEHHOM YacTu
T€JIa U INIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIICH CUIIBI BECY BHITECHEHHOM KUKOCTH.
VYcnoBre miaBaHus TEN: TUIABAHUE WM NOTPYKEHUE TENI B 3aBUCHMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimeol.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHOM B
JKHJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJKUBAIOIMIEH  CUJIBI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B HKHUIKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIbI, ICMCTBYIOIIEH HA TEIO
B ’KMJKOCTH, OT MacCChl T€Ja.

OneIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBI,
NEUCTBYIOIIEH Ha TEI0 B JKUAKOCTH, OT O0BEMA TMOrpPYKEHHOM B
JKHJIKOCTh YaCTH TeJa U OT INIOTHOCTH JKUJIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA H
OIIpeLIeJICHUE €€ TPY30II0AbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTb. JHEPrusi.

Mexanudeckast padbota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbluara. [I[puMeHeHue npaBusia paBHOBECHUS pblyara K 0JIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix mexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMANbHAs DHEPIUS.
[IpeBparieHre 0JTHOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimot.

1. Ompenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUM TeEJa

10 TOPU30HTAIBHOU TOBEPXHOCTH.
2. HccnenoBanue ycliOBUM paBHOBECHSI pblyara.
3. Uamepenue KIIJ[ HaK1OHHOM ITOCKOCTH.

4. H3yuyeHwne 3aKOHA COXPAHEHUS MEXaHUYECKOU JHEPTUN.
8 KJIACC

Pa3nes 6. TensioBble siBJIeHUSA.

OCHOBHBIE TTIOJOKEHHUS MOJIEKYJSIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3mepsl aTOMOB M MOJIEKYJ. OIBITHI, MOATBEPKIAAOIINE
OCHOBHBIE ITOJIOXKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopnenn TBEPAOro, XUAKOTO U Tra3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdueie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHHH MOJIEKYJIIPHO--KUHETUYECKOW TEOPHUHU.
CmaumnBaHNe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBA3p TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JABUKECHUS
yactull. BHyTpenHsisi sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEH SHEpIuu:
Terionepeaaya U COBEpLIEHUE paboTHI. Buner TEIUTIONEPENAUH:
TEIJIONPOBOHOCTh, KOHBEKIIUS, N3ITyUYCHHUE.

KonuyectBo TemnoTel. YaenpHas TEMIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjoBoro Oamanca. [lnaBnenue w
OTBEPJICBAHME KPUCTAUIMYECKUX BEIIECTB. YJIEJIbHAs TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u kouaeHcanus. Vcnapenue. Kumenue. YnenbHas Tersorta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIEHHS OT aTMOC(EpPHOro
JABJICHUSI.

BnaxHocTts Bo3ayxa.

DHeprus TOIJIMBA. Y IeTbHas TEIUIOTA CTOPAHUS.

[Tpuntuner pabotel TernoBbix Asurateneir KIIJ[ TemmoBoro asuratess.
TennoBble IBUTATENM U 3a1[UTA OKPYKAOLEH CPELBI.

3aKOH COXpPaHEHHUsI U TPEBPALLECHHS] SHEPTHH B TEIIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JIBUKEHUS.
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10.
11.
12.
13.

Ha6nronenue nuddysun.

HaGnronenue siBjeHUI cMadunBaHWs ¥ KAaMWLUISIPHBIX SIBJICHUH.
Habmronenue TemioBoro pacimpeHust Tell.

N3MeHeHune maBieHUs raza nNpv U3MEHEHUH 00bEMa M HArpeBaHWUU WJIIU
OXJIQKJICHHUH.

[IpaBumna u3mMepeHus: TeMnepaTypahl.

Bunel renonepenaumn.

OxnaxaeHue Ipu COBEPIICHUH PaOOThI.

HarpeBanue npu coBepiiieHHN pabOThl BHEITHUMU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
HaOmronenne kumneHus.

Habmronenune nocTossHCTBA TEMITEpaTyphl IIPH IUIABICHUH.
Mopaenu TeNJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomol u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 1O 0OHAPYKEHUIO ACHCTBUS CHIJI MOJIEKYJIIPHOTO MTPUTSKEHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB ITIOBAPEHHOM COJIW MJIM caxapa.
OnbITel 110 HAOJIOJICHUIO TEIUJIOBOTO PACUIMPEHUs Ta30B, KUJIKOCTEH U
TBEPABIX TEIL

Ornpenenenue qaBieHUs BO3yXa B OaJJIOHE MINPUIIA.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JABJICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WM OXJIaXKICHUS.

ITpoBepka rUnmoTe3bl TUHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKe OT TeMIepaTyphl.

HaOntonenne wu3MeHeHHs BHYTPEHHEH DSHEprud Tejla B pe3ysbTaTe
TEerIonepeaayu U padoThl BHEITHUX CHUJI.

UccnenoBanue siBiIeHUS TEIIOOOMEHA MPU CMEIIUBAHUH XOJIOJHOW U
ropsiueu BOJBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  IIpHU
TEII00OMEHE C HarpeThiM METAJUTMYECKUM ITUITUHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca uCnapeHus.

OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Ornpenenenue yaenbHON TEIIOTHI IABJICHUS JbJA.

Pa3znen 7. DnekTpuyeckue i MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tenl. J[Ba poaa sIeKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apsOKEHHBIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ1 OT BETMYMHBI 3apsJI0B U PACCTOSHUSA MEXKY TEeJIaMu).

Onektpuueckoe mnose. Hanpsok€HHOCTh siiekTpudeckoro moss. [IpuHnomn
CYyHEPHO3ULINH JIEKTPUUECKUX 0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenun snekTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOIHMKM W  JUPJEKTPUKU. 3aKOH  COXPaHEHUs
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
NctouHuku mMOCTOSHHOTO TOKA. JIEHCTBUSI 3IEKTPUUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUIAKOCTSIX U Ta3ax.

Onektpudeckass uenb. Cuiia  Toka.  DNEKTPUYECKOE  HAIpSHKCHUE.
ComnpoTuBIiieHHE NPOBOJHHKA. YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
s yyactka nenu. [locnemoBarenbHoe W mapauieNibHOE  COCIMHEHHE
MIPOBOIHUKOB.

PaGota u MoOmIHOCTH »AJeKTpUYeckoro Toka. 3akoH Jxoyns—JleHia.
DNEeKTpUYECKUEe 1ENu U MOTPEeOUTENIN dIEKTpUIecKoi sueprun B 0piTy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHble ~ MarHWThl.  B3auMoJeWCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHuTHoe noJie 3eMJIM M €r0 3HAYEHUE I )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe T1oOJie  3JIEKTpUYECKOro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MAarHUTHOIO IIOJIS1 HA IPOBOJAHUK C TOKOM.
DIIEKTPOJABUTATENb TOCTOSHHOTO TOKa. MCHonb30BaHHE SICKTPOABUTATENIECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Onbitel @apajnes. SABneHue 3uekTpoMarHuTHOM MHAYKIMH. [IpaBuno JleHma.
DIIEKTpPOreHepaTop. CrniocoOb1 IIOJTy4YECHUS 3JIEKTPUYECKON DHEPIUHU.
DNEKTPOCTAHIIMY Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aLus Te.
JIBa pojia 3IEKTPUYECKUX 3apAI0B U B3aUMOJICVCTBHUE 3aPSHKEHHBIX TEI.
Y CTpolCTBO U AEUCTBUE 3JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHTYKIIUS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPS/IOB.
[IpOoBOHUKY ¥ AUDIICKTPUKH.
MoaennpoBaHue CUIIOBBIX JTUHUM JJIEKTPUUECKOTO IMOJIA.
HcTouHMKN NOCTOSSHHOTO TOKA.
JIeHCTBHS DIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUH TOK B KUIKOCTH.
. I'a30BbIl pa3psa.
. I3mepeHnne cuibl TOKa aMIIEpMETPOM.
. I3mepeHnne 35IeKTpUYeCcKOro HanpsiAKEHUS BOJIbTMETPOM.
. Peocrar nu marazus conpoTHBIICHHM.
. BzaumoeicTBue noCTOSHHBIX MAarHUTOB.
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. MOHGHHpOBaHI/Ie HCBO3MOKXHOCTH pPa3aCJICHUSA IIOJIIOCOB MAarHuTa.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHie MarHUTHBIX MOJIEH MIOCTOSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTtHoe 1oJie TOKa. JJIeKTPOMarHur.

JleificTBrE MarHUTHOTO T1OJIsI HA IPOBOJIHUK C TOKOM.

DNEKTPOABUTATENb TOCTOSHHOIO TOKA.

HccnenoBanue sBJIEHUS 3JEKTPOMAarHUTHON UHYKIUH.

OneiTel @apajes.

3aBUCHMOCTh HAampaBJ€HUs HWHAYKIHOHHOIO TOKAa OT YCIOBHH €ro
BO3HHKHOBEHUS.

DJeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOJMIOMCHHUIO DJICKTPU3AIMHU TN HHAYKIUEH U TpH
CONPUKOCHOBEHUH.

UccnegoBanne NOEUCTBUS DSIIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH U
JADJICKTPUKH.

Co6opka u mpoBepKa padOThI AJICKTPUUSCKOM 1IETTH MOCTOSHHOTO TOKA.
N3MmepeHue 1 peryaupoBaHue CUJTbI TOKA.

N3Mepenune 1 peryimpoBaHue HANIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TOKA, WIAYILIETO 4YE€pPe3 PE3UCTOpP, OT
COIIPOTHUBJICHUA PE3UCTOPA U HAIPSKCHUS HA PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD AJIEKTPUYECKOTO
COINPOTHUBJICHUA MPOBOAHHWKA OT €ro JJIMHBI, TUIOMIAJAM IONEPEUHOro
CEUYeHUs U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHUS HAMNPSKEHUM MpPU TMOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia IJisg CHJIbI TOKa MPU TAPAJICIBHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3ncCTop.
OnpeneneHue MOITHOCTH DJIGKTPUUYECKOrO TOKA, BBIACISIEMON Ha
pesucrope.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIIOYKY, OT
HANPsKECHHS HA HEW.

Onpenenenue KII/[ narpeBarensi.

HccnengoBanne MarHUTHOTO B3aMMOJICHCTBUS IIOCTOSTHHBIX MArHUTOB.
N3ydyeHne MarHUTHOTO TIOJS TOCTOSHHBIX ~ MAarHUTOB TPU  UX
00bETMHCHUH U pa3JICIICHUH.

Uccnenosanue necTBUA 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.



17. ONBITBL, JI€MOHCTPUPYIOIIKME 3aBHCUMOCTh CHJIBl  B3aUMOJEHCTBHUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HaIIpaBJICHUs TOKa B
KaTyIIKe.

18. I3ydyeHue nercTBHUsI MAarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHUE PabOThI AEKTPOIBUIaTENS.

20. M3mepenue KII/I anmexTpoaBUraTenbHOM yCTAHOBKH.

21. ONBITBI IO MCCIEIOBAHUIO SIBJIICHHUSA DJIEKTPOMAarHUTHOW HWHAYKIUU:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHUS M HAIPABICHUS HWHAYKLIHUOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. MexaHu4yeckue siBJIeHM.

Mexannueckoe aABwkeHuEe. MarepuanpHasg Touka. (Cucrema OTCU€ra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUsS. PaBHOMEpHOE MPAMOJIMHEUHOE
newxeHue. HepaBHoMmepHoe npsimosmHENHOE ABHKEeHUE. CpelHsass 1 MTHOBEHHAs
CKOpOCTB TeJla IIPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOiMHEHHOe aBmkeHue. (CBoOoaHoe
naaeane. OneITe I'anunes.

PaBHOMepHOE ABMXKEHUE N0 OKpyXHOCTU. Ilepuoa u dacrora oOparieHus.
JluHeriHasa 1 yriaoBasi CKOpOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

ITepsbiit 3axkoH HeroTona. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMT CyTIepIIO3UIMHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TpeHUs CKOJIbKEHUS, Crila
TPEHUS MOKOS, APYTUE BUIIBI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHUE CBOOOJHOIO
naneHus. JlBmwkenne muaHer BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHOM OCBIO BpalleHusi. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne nmnyinbca. UMnynbe cuibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE NBUKEHHE.

Mexanuueckass paboTa W MOIIHOCTb. PaboTa CHI TSXKECTH, YIOPYTrOCTH,
TpeHus. CBs3b d3HEpruu U pabotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiM. [loTeHmanbpHas SJHeprust CxaTou npyxuHbl. Knnetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUM.

Jemoncmpayuu.

1. HaOmioneHne MEXaHUYECKOTO JBUKEHHSI Tela OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHHE MTyTENl U TPACKTOPUI ABUKEHHUS OJJHOTO U TOTO XKE TeJa
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne cKopoCTH U YCKOPEHHS TPSMOJIMHENHOTO IBUKECHUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmoienue nBM>XeHUs Tena Mo OKPY>KHOCTH.

Habmoienne MexaHu4eCcKUX SIBJICHUN, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM JIBUKEHUU
OTHOCHUTENFHO KaOuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHHMS Tejla OT MacChl Teja W JEHUCTBYIOIIEH Ha HEro
CHJIBI.

HaGnronenue paBeHcTBa CUIT IPU B3aUMOICUCTBUU TEll.

N3meHenue Beca Tena Npu yCKOPEHHOM JBHKCHUH.

IIepenaya uMirysibca npu B3auMOJIEVCTBUU TEI.

[IpeoOpazoBaHus SHEPTUH ITPU B3aUMOJAECICTBUU TEIL.

CoxpaHeHHEe UMITYJIbCA [TPU HEYIPYTOM B3aUMOACHCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COTIOTHO YIIPYTOM B3aUMOICHCTBUU.
HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHUYeCKON SHEPTUH MPU CBOOOTHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUH NIPU ABUXKEHUH TeJa MO/ I€MCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomol u onvimeol.

1.

KoncTpynpoBanue TpakTa Jjis pa3roHa U JajdbHEHIEro paBHOMEPHOTO
JIBYDKEHUS MAPUKA WU TEIICKKH.

OnpeneneHue cpeaHEH CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JIBHKCHHS
IIapyKa 1Mo HaKJIOHHOU IIOCKOCTH.

OnpeneneHrue YCKOPEHHS Tejla MPU PABHOYCKOPEHHOM JBIDKCHHHU 10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH TNPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauallbHOW CKOPOCTH.

IIpoBepka rHIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIJKCHUH 0Oe€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH  CHIJIBI  TPEHHUS CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Onpenencaue kKodphUIIMEHTa TPSHHUS CKOTBKCHUS.

Omnpenenenure KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CHUJIBI TPEHUS TPU PABHOMEPHOM JABHKCHUH TeEla
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOJABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHUS SHEPTHUU.

Pa3gen 9. Mexanndeckue K0J1e0aHUA U BOJHBI.

Konebarenbnoe nemkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHMIA: TIEPHUOI,
4acToTa, aMIUINTyJa. MaTteMaTH4eCKUuil U NPYXKUHHBIA MasTHUKU. [IpeBpamenue
SHEPIruu MpH KoJeOaTeIbHOM JBUKCHUU.

3aryxatomue — kosneOaHus.  BeiHyxkaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoJH. IIpojonbHbBIE H
MONEPEYHbIE  BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PpacupOCTPaHCHHUS.
MexaHnuecKkre BOJIHBI B TBEPJIOM TeJE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomMKOCTh 3Byka M BbicoTa ToHA. OTpaxkenue 3Byka. MH(pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HabGmrogenue konebGaHuil T€I MO AEUCTBUEM CUJIIBI TSKECTH U CUJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HaOnronenue BoIHYKICHHBIX KOJI€OaHUN U pe30HaHCA.

Pacnpoctpanenne npoJoibHbIX U HONEPEYHBIX BOJIH (Ha MOJENH).

HaOntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomol u onvimeol.

1. OmpeneneHre YacTOThl M TMEpUoJa KoJIeOaHMM MaTeMaTU4YeCKOro
MasiITHUKA.
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2. OmnpezeneHne YaCTOTHI U MEPUO/Ia KOJICOAHUM MPYKUHHOTO MAasATHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEepHOJa KOJEOAHUN MOJBEIIEHHOTO K HUTH
rpy3a OT JJINHBI HATH.
4. HVccnenoBaHue 3aBUCMMOCTH NIEPHOJa KOJEOAHHUM NPYy>KMHHOTO MasiTHUKA
OT MaccChl Ipysa.
5. IlpoBepka He3aBUCUMOCTHU TNEpHOJa KOJeOaHUN rpy3a, MOABEIIEHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBI, JACMOHCTPUPYIOIIME 3aBUCHUMOCTh  TEpHoJa  KoJieOaHUU
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus cBOOOIHOTO MaICHUSI.
Pa3nes 10. DiiekTpoMarHuTHOE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
aneKTpoMarHuTHbIX BOJH. [llkama snekrpoMarHuTHBIX BOJH. Mcemosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DnexkTpomMarHuTHas npupoaa csera. CkopocTs cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomout u onvimot.

1. 3yueHnue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHUS.

JlyueBass ~ mogmenp  cBera.  Mcrounuku — ceera.  IIpsAmosHEnHOe
pacnpoctpaHenue cseta. 3atmeHust Connua u Jlynsl. Otpakenue cBera. [lnockoe
3epKaI0. 3aKOH OTPaKEHHUS CBETA.

IIpenomnenue cBera. 3akoH mnpenomMiieHuss cBerta. [lomHOe BHyTpeHHEe
OoTpaxkeHue cBeTa. lVcrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTHYECKUX CBETOBOAAX.

Jlunza. Xonm mydeit B numH3e. OnrTuyeckas cucrema (oToammapara,
MUKpOCKONIa M Tejeckona. ['71a3 kak omThyeckas cucTteMa. biIn30opykocTh U
JANbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbloToHa. CroxkeHue
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Toy4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiaX.

[Ipenomnenue ceera.

OnTuueckuid CBETOBO/I.

Xox tydeid B coOMparolen JMH3e.

XoJ1 1yder B pacCEUBAIOLLIEH JIMH3E.

[Tomy4yenue n300pakeHUi C MOMOIIIBIO JIMH3.

[Ipunuun neiicTBus goToarmapaTa, MUKPOCKOMNA U TEJIECKOMA.

10. Monens riasa.

11. Paznosxenue 0eioro cBeTa B CIIEKTP.

12. [lony4yenue O0enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimeot.

1. HccnepoBanue 3aBUCUMOCTH yTila OTPAXKEHHUsSI CBETOBOIO Jy4ya OT yIJia
MaJICHHUs.

2. U3yuenune xapakTepuCcTUK H300paXeHUs PEeIMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJia
MaJICHNUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. TlomydeHnue n300paxeHHil ¢ TOMOIIbIO COOMPAIOIIEH TUH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMpAromien
JIMH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITHl 10 BOCHPHUSTUIO LIBETA MPEIAMETOB MPU UX HAOIIOACHUHM 4Yepes3
[[BETOBBIC (DUITBTPHI.

Pa3nen 12. KBanTOoBbBIC IBJICHHUA.

Omnswitel Pezepdopaa u mnanetapHas Monenb aroma. Mogens atoma bopa.
Hcenyckanne n noriomenue ceera aroMoM. KBaHThI. JIMHeN4aThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro szapa. HWsoromsl. PaamoaktrnBHBIE
npeBpaiienus. [lepuoa nomypacmnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHbI COXpPAHEHUsS 3apsAI0BOTO M MacCOBOIO YHCEIL.
OHeprusi CBA3M aTOMHBIX saep. CBsA3p Maccel M dHepruu. Peakuuy cuHTE3a U
nenenus anep. Uctounuku sHeprun ConHIa U 3BE3I.

SAnepHasg »Hepreruka. J[eMCTBUS pPagMOAKTUBHBIX H3JIyYEHHM Ha JKHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CnexTpsl U3Iy4EHHUs U TOTJIOIIEHUS.

2. CHexkTpsl pa3IuyHbIX ra30B.

3. CnekTtp Boaopoza.

4. HabmoneHnue TpekoB B kamepe Bumnbcona.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITYYECHHI.

6. Perucrpanus uzimydeHus IPUPOJHBIX MUHEPAIOB U MIPOAYKTOB.

Jlabopamopnsie pabomol u onvimol.

1. HaGnrogeHue CIIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3TyUEHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SIHEPTUU YACTHULIBI IO TOPMOZHOMY

nyTu (1o ¢potorpadusim).

3. W3mepenue paaroakTHBHOTO (QoHA.

IHoBTOpHUTEIBLHO-00001HAO A MOLYJIb.

[ToBTOpHUTENBHO--000011IaIOIIUI MOTYJIb IPEIHA3HAYUEH AJI CUCTEMAaTH3aIIH
U 0000IIeHHUs]  TPEAMETHOTO  COJIEpX)aHUSI W ONbITa  JIEATCILHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (¢u3uke a1 oOydaromuxcs,
BBIOpABIIMX 3TOT YUEOHBII MpeaMeT.

[Ipu u3y4eHUM AAHHOTO MOJYJIA PEATU3YIOTCd U CUCTEMAaTU3UPYIOTCS BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  oOyudeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHas IPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJIOB HCCIIEOBAHUS



SBJICHUM TIPUPOIBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
SABJICHUS, TIPUMEHS TOJIyYCHHbIE 3HAHUS, pellaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIUNIUATBHO JEATENBHOCTHBIN XapakTep JAaHHOTO pasjiesia peaanu3yeTcs
3a cu€r TOro, 4To OOydJarouuecs BBIMNOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBICHATH
du3nuecKkue IBJICHUS B OKPY KaIoIel MPUPOJIe U MOBCEIHEBHON KU3HH;

MCIIOJTh30BaTh HAYYHBIC METObI MCCIICOBAHUS (DU3HMUCCKUX SBJIICHUH, B TOM
quCIIe JJIs IPOBEPKU TUIIOTE3 U MOJIYYSHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHSATh HAy4YHBbIE OCHOBBI HaWOOJEE BaXXKHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB
SHEPrUU Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPIUM.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3mku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUsI HApPaBICHO

Ha JIOCTM>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pE3yJIbTaTOB.

B pe3ynbrare nsydenus: Gpu3NKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs

y oOyuatomerocsi 0yayT cOpMUpPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3yIbTaThl B

YacTH:

e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

e — MPOSIBJICHHUE UHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSHUIO POCCUHCKOMN
bu3ruecKol HayKu;

e — LIEGHHOCTHOE OTHOIIECHHE K JJOCTHKEHHSIM POCCUNUCKHUX YUEHBIX--(DU3UKOB;

e 2) rpaKAaHCKOIr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

e — IOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXAEHHM OOIECTBEHHO 3HAYUMBIX
U OITUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUH (PU3HKY;

e — OCO3HAaHHE BAXHOCTU MOPAIBHO--3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

e 3)3cTETHYECKOT0 BOCIIUTAHUS:

e — BOCHPUATHE ICTETUYECKUX KAuecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4) HEeHHOCTH HAYYHOTO MO3HAHMSA:

e — OCO3HAaHHE UEHHOCTU (U3NYECKOM HayKh KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAXKHEWILEW COCTABIAIOIICH
KYJIbTYpBI;

e — pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEpECa K MCCIIEeI0BATEIbCKON
NEeSATENbHOCTH;

e 5) (¢opmupoBaHusi KYJLTYPbl 3/I0POBbSI H  IMOIHMOHAJIHLHOIO
0J1aronoJIy4us:

e — OCO3HaHHME IIEHHOCTH Oe30omacHoro obpa3a >XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU NPaBUJI 0OE€30MaCHOTO TOBEACHUS Ha
TPAaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM OOOpPYIOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

e — cQOpMUPOBAHHOCTh HaBblKa peQJeKCUH, MPU3HAHHME CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4ejoBeKa;

e 6) TPY10BOT0 BOCTIMTAHUSI:

e — AKTMBHOE YYacTHE€ B PEUICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluu, Topoaa, Kpas) TEeXHOJIOTUYECKOU U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIIHUX B TOM YHCIE U (PU3NYECKUX
3HaHWM;

e — MHTEpEC K MPAKTUYECKOMY M3yUEHUIO Mpodeccuil, CBSI3aHHBIX C (PUZUKOM;

o 7)IKOJIOTHYECKOT0 BOCTIMTAHMS:

e — OpHEHTAIMS HA MpPUMEHEHHE (PU3MUECKHX 3HAHUM JUIS pelieHus 3ajad B
o0JacTh OKpy’Karolled Ccpenpl, IUIAHUPOBAHUSA TOCTYNKOB M OLIEHKH UX
BO3MOYHBIX IIOCJICACTBUN JUIsl OKPY KaIOLIEN CPEbl;

e — OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHUX MpoOJeM M MyTed HX
peLieHus;

o 8) amamTanum K M3MEHSIOIIUMCS YCJIOBHSIM COLMAJIbHON M NMPUPOIHOM
cpeabl:

e — MOTPeOHOCTh BO B3aWMOJACWCTBUM IPU BBINOJIHEHUU HCCIEIOBAaHUN H
IPOEKTOB (HU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHX,

e — TIOBBIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
JEeSATENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YUCIE (POPMYITHPOBATH
UJIeU, IOHSTHUS, TUIOTE3bI O (PU3NUYECKUX OOBEKTAX U SBIICHUSAX;

e — OCO3HaHME 1e(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTUS B MNPUOOPETEHHH HOBBIX (DUIUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3AUMOCBSI3U MIPUPOIBI, 00ILIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DHU3UUECKUX 3HAHUI;

e — OLEHKA CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKDPYXAWOIIYIO Cpexdy,
BO3MOYKHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHss TporpaMMbl 1m0 (HU3MKE HAa YPOBHE OCHOBHOTO
oO1ero oOpa3oBanus y oOydaromierocss OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOUAIONIUE TI03HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBYS,
KOMMYHHUKATHBHBIC  YHUBEpCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETryJISTHBHBIC
YHUBEpPCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

Ba3oBbie Jjornueckue 1eicTBUA:



BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB
(sBIIGHMI);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHUS IS
00001IIeHHS 1 CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B pacCMaTpUBaeMbIX (DaKTax,
TAHHBIX U HAOIOJCHUSIX, OTHOCSIIHNXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TIPUYUHHO--CJICICTBEHHBIC CBS3M TMPU H3yUYEHUU (PUINICCKUX
SIBJICHW W TPOIECCOB, JI€JIaTh BBHIBOABI C MCIIOIH30BAHUEM JICYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aMMOCBSI3IX
(U3NYIECKUX BEITUIHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelIeHusT y4eOHOW ¢u3HuYecKon
3a7a4un (CpaBHEHHE HECKOJBKUX BapUaHTOB pEIICHUs, BbHIOOp Hamboiee
MOJIXOJIAIIETO C YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBrle ucciiegoBarejabcKue 1eiCTBYUA.

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEAOBATEILCKIUN HHCTPYMEHT MO3HAHMUS;
MPOBOJIUTH 110 CAMOCTOSTEIBLHO COCTABIICHHOMY IUIAHY OIBIT, HECI0XKHBIN
(bU3UYECKUN DKCIEPUMEHT, HEOOJBIIIOE HCCICAOBAaHNE (PU3HUIECKOTO
SIBJICHHS;

OIlECHMBAaTh HA TPUMEHHUMOCTh M  JIOCTOBEPHOCTb HH(OpMaIHIO,
MOJYYECHHYIO B XOJ€ UCCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSITEeNIbHO (hOPMYJIUPOBATH OOOOIICHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOJIIOACHUS, OTIbITA, UCCIEIOBAHNS;

IIPOTHO3MPOBATh  BO3MOXKHOE  JIaJIbHEWIIee pa3BUTHE  (U3UUSCKHUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEATNOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

IPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orbope wHGOPMAIMK WIM JAHHBIX C YYETOM MPEUIOKEHHON yueOHOM
dbu3nyecKoi 3a1a4u;

aHAJIM3WPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAbHYIO (opMy mpejcTaBICHUS
uHpopMaIMl ¥ WUIIOCTPUPOBATH peIIaeMble 3aJladyd  HECJIOKHBIMU
cXeMaMHu, TharpaMmMaMi, HHOH rpaduKoi U UX KOMOWHAITUSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpCAJIbHbIE yUdeOHbIC 1eiiCTBUS:

B XoA€ OOCYyXJeHHUS Yy4eOHOro MaTepuaia, pe3yJbTaTOB JaOOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOil TEMbI U
BBICKA3bIBaTh HJEH, HAICJICHHbIE Ha pEIICHUE 3aJaud U MOJJepKaHHhe
0aroxe1aTeIbHOCTH OOIICHUS;



COTIOCTaBIIATh CBOM CYXIEHUS C CYXICHUSMU JIPYTUX YyYaCTHUKOB
auanora, oOHapyKUBaTh Pa3IUINE U CXOACTBO MO3UIIHIA;

BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;
MyOIMYHO TPECTABIATH PE3YJIbTAThI BBIMTOIHEHHOTO (DU3MYECKOTO OMbITa
(9KCTIEpUMEHTa, UCCTICIOBaHUS, TIPOCKTA);

MOHUMATh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW |
WHIUBUIYAIbHOM paOOThl MpH pPEIICHUH KOHKPETHOW (QHu3udecKon
poOJIeMBI;

MPUHUMATh MEJIM COBMECTHOU ACSITEIBHOCTH, OPTAaHU30BBIBAThH JEHCTBHUS
no e€ MOCTIXKEHHUIO: paclpedeNaTh PO, OOCYXIaTh TMPOLECChl U
pe3yNIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKHX JIFOICH;
BBITIOJIHATH CBOIO YacTh palbOThI, IOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJICHUI0O W KOOPAWHUPYS CBOW JCUCTBUS C APYTHMH
YIICHAMH KOMAaH]IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(OPMYIUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUS.

PerJISITl/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusaumus:

BBISIBJISITH IIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTyalMsIX, TPEOYIOIINX
TSl petieHust GU3NYeCKUX 3HAHMM;

OPUEHTHPOBATbCA B  PAa3IUYHBIX IMOAXOJAaX MPUHATHS  pPELICHUHN
(MHAMBUAYaJbHOE, MPUHATUE PELIECHUS B TpyIINe, NPUHATHE pElICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM peleHus (pU3NuecKoi 3a1auu Win
IUITaHa MCCIEAOBAHUS C yYETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apTYMEHTHPOBATH MPEIJIaracMble BAPUAHTHI PELLICHUN;
JienaTh BIOOP U OpaTh OTBETCTBEHHOCTH 3a PEUICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIM HHTEJICKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYalLlUH U IIpeJjiararh IJIaH €€ U3MCHEHUS;
OOBSCHATH NPUYUHBI  JOCTIKEHUS  (HEIOCTHIXKEHHUs) PEe3yJbTaToB
NeSTEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJTHEHUS
(¢u3nyecKkoro MCCIEOBaHHUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIA U YCIOBUIM,;

CTaBUTh ce0s Ha MECTO JPYroro uejoBeKa B XOe CIopa WM AUCKYCCHUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;



MpU3HABaTh CBOE MPABO Ha OIMMOKY NMPU PEIICHUN (PU3UUECKHX 3a/1a4 WIN
B YTBEPXKIACHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 kijiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

UCIIOJIB30BaTh  TMOHATHS:  (U3MYECKHE W  XUMUYECKHUE  SBIICHUS,
HAOJI0/ICHHE, SKCIEPUMEHT, MOJElb, THIOTE3a, €IUHUIbI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUA BellecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MeEXaHU4ecKoe JBWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHs, PABHOJEHCTBYIOLIAS
cuna, gedopmauus  (ympyras, IJacTU4yecKasi),  HEBECOMOCT,
COOOILAOIIUECS COCY/IbI;

paznmuuath sBieHus (auddy3us, TEII0BOE ABUKEHHE YAaCTHI] BEIECTBA,
PaBHOMEPHOE  JIBIDKCHUE, HEPAaBHOMEPHOE  JBIDKCHHUE,  HWHEPIUs,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPJBIX TENl C 3aKPEIJIEHHOW OCBIO
BpalllcHUs, Iepelada JaBIICHUS TBEPIAbIMU TEIaMH, KUJIKOCTSIMU H
razamu, arMocepHoe JaBieHUE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHMUYECKON SHEPruu) MO OMHCAHUIO HUX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIMIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUHA B
OKpYXAIoIlleM MHpEe, B TOM 4YHCIE (PU3NYECKUE SBJICHHUS B TPHUPOJIE:
MPUMEPHI JBUKEHUSI C PA3JIMUYHBIMU CKOPOCTSIMH B >KMBOW W HEXKWBOU
Npupojie, JACHCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EpHOTro JaBJICHUs Ha KUBOM OpraHU3M, IUIABaHUE PHIO, pblYard B
TEJe YeJIOBEKa, MPU TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NYECKUX SIBJICHUMN;
OTUCHIBATh U3YYCHHBIE CBOMCTBA Tel M (U3UYECKUE SIBIICHUS, UCTIONIB3YS
dbuzuyeckre BeNWYUHBI (Macca, O0BEM, IJIOTHOCTH BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Ccujla TPEeHUsA, AaBlieHHWEe (TBEPAOTO Teja, >KUAKOCTH, Taza),
BBITAJIKMBAIOIIAs CWJIa, MEXaHU4YecKas paboTa, MOIIHOCTh, TUICUO CHJIBI,
MOMEHT CWIbl, KOI(POUIIMEHT TMOJE3HOr0 JEWCTBUS MEXAHU3MOB,
KMHETHYECKass W TOTEHIMalbHAs DHEPTHs), MPU OMUCAHWUU TPABUIIBHO
TpakToBaTh  (PU3MYECKUA CMBICI  HCIOJB3YeMbIX  BEJIWYUH,  HX
0003HaueHUS W CAWHUIIBI (U3UYECKUX BEJIMYMH, HAXOIAUTH (POPMYIIHI,
CBSI3BIBAIONIUE JTAHHYIO (PU3UUYECKYIO0 BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TpaUKU U3yUYECHHBIX 3aBUCUMOCTEH (PU3HUUECKUX BEJIUYUH;



XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUYECKUE SIBICHUS U MPOIECCHI,
UCIOJIb3YsI TIpaBuia CIOXKEHHUs cul (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumenaa, MpaBUJIO paBHOBecUs phiuara (0Joka),
«30JI0TO€ TIPAaBWIIO» MEXAHUKH, 3aKOH COXPAHCHHS MEXaHWYECKOU
SHEPruM, TpPHU ITOM J1aBaTh CIIOBECHYIO (HOPMYIMpPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MMPOIIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 WM3y4eHHBIX CBOMCTBa (PU3MUECKHUX
SABJICHUM, PU3NYECKUX 3aKOHA UJTU 3aKOHOMEPHOCTH;

pemath pacu€THble 3amauyd B 1-2 nelcTBUSA, HCHONB3Yys 3aKOHBI U
dbopmyIibl, CBsI3BIBAIONIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 33J]a4i 3alKMChIBATh KPATKOE YCIOBHE, MOJACTABIATH (DU3NUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOAMTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PEIECHUs 3a]1a4, OLEHUBATh PEAJTUCTUYHOCTD
NOJy4YeHHOU (pU3MUECKON BEIUUMHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MPU HOMOIIU
(pU3HUECKUX METOJOB, B OMMCAHUM UCCIIEIOBAHUS BBIJIEISAThH TPOBEPSIEMOE
NpEeANnojoKeHue  (TUmoTesy),  pasauyarb W HMHTEPIPETHPOBATH
MOJIYYCHHBIA pe3yJIbTaT, HAXOJUTh OIMIMOKKM B XOJAE OIbITa, JeJaTh
BBIBOJIBI IO €T0 PE3YJIbTaTaM;

IPOBOJUTH OMbBITHI MO HAOMIOACHUIO (UBHYECKUX SBJICHUA WU
busznuecKux CBOMCTB TeJ: bopMyIpoBaThH MIPOBEPSIEMBIE
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHMS,
3aMKChIBaTh XOJ OMbITa U (POPMYIUPOBATH BHIBObL;

BBIIIOJIHATh MPSIMbIE M3MEPEHUS PACCTOAHUSI, BPEMEHHU, MacChl Tela,
o0béMa, cuiibl M TEMIIEpaTypbl C HCIOJb30BaHUEM aHAJIOIOBBIX U
uM(dpoBbIX NPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUYETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MPOBOJIMTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIUYMHBI OT
OpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHH JBWKEHHUS TEJa, CHJIBI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
U HE3aBUCUMOCTH CWJIbl TPEHUS OT IUJIOIIAAU COMPUKOCHOBEHHUS TEJ, CHIIbI
YOPYTOCTH OT Y/UTMHEHUS TPYKUHBI, BHITAIKUBAIOMICH CHIIBI OT 00BhEMaA
MOTPYKEHHON YacTH TeJla U OT IUIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IUTaBaHUsl TE€Jl, YCJIOBUN PAaBHOBECHS pblyara W OJOKOB), y4acTBOBATh B



IUIAHUPOBAaHUM ~ Y4eOHOTO HCCIIEJIOBaHUSA, COOHUpaTh YCTAHOBKY H
BBINOJIHATh M3MEPEHUs, CIeAys MPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJIYYEHHOHW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE
NOpEUIOKEHHBIX TaONUIl U TpadUKOB, JENaTh BBIBOJBI MO pPeE3yJbTaTam
HCCJIETOBaHMS;

MPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BETUYHUH (TUIOTHOCTh
BEIIECTBA JKUJIKOCTH © TBEPAOTO Tella, CHJAa TPEHUS CKOJIbKEHUS,
JaBJICHWE  BO3JlyXa, BBITAJKMUBAIOIIAs CWUJA, JIEWCTBYyIOIIas  Ha
HOTpYyKEHHOE B KHUJAKOCTh Te€JO, KO3(PPUIMEHT MOJE3HOro AEHCTBUS
MOPOCTBIX MEXAaHW3MOB), CIIeAyd MPEATOKEHHOM WHCTPYKIHH: TPU
BBITIOJTHEHUH H3MEpPEHUN COOMpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCTISATH 3HAUEHNE UCKOMOW BEJTMYMHBI,

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPHU paboTe € J1abopaTOpHBIM
000opy10BaHUEM;

YKa3bIBaTh MPUHLMUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOLIMECS COCYIbl, OapomeTp,
phlyar, NOJIBUKHBIA U HETIOABU)KHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;
XapaKTepU30BaTh MPUHIUNBI JACHCTBUS W3YYCHHBIX MPHUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OmucaHus (B TOM YHCIE:
HNOJUIMITHUKHY, YCTPOWCTBO  BOJOINPOBOJA, THMIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCIOIb3YsI 3HAHUS
0 CBOMCTBax (hM3MUECKUX SIBJICHUN W HEOOXOAMMBbIC (U3HUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HaxoauTh  HMHPOpPMAIMIO O  MpUMepax)
OPAaKTUYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HU JIJIs1 obecrieueHusi 0€30MacHOCTH MPpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMU YyCTPOWCTBAMHU, COXPAHEHHUS 370POBBbS M COOJIIOJICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHSI B OKPY’KaIOIIEH Cpefie;

OCYUIECTBJISATh OTOOp MCTOYHUKOB HHpopmanuu B MHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW H TYyTEM CpPaBHEHHUSA PA3NUYHBIX HCTOYHUKOB BBIIEIATH
UHPOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIITOJHEHUU YUEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
auTepatypy  (pu3MUeckoro - conaep)kaHus, CHpPaBOYHBIE  MaTEpHUAaIbL,
pecypcbl cetu MHTEepHET, BajgeTh npuéMaMu KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus MH(DOpMALIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaINKA (PU3NIECKOTO COJEPKAHMS, B TOM



qyclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUS O pe3yibTaTax MPOEKTOB
WIKM y4eOHBIX UCCIEIOBAaHUNM, NpPHU ITOM TPAaMOTHO UCIOJIb30BATh
U3YYCHHBIM TOHSATUUHBIMN ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUIEHUE MIPE3EHTALIUEN;

IpPU BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICAOBAHUUN pacrpenessTh
003aHHOCTH B TpyNI€ B COOTBETCTBUM C IOCTABICHHBIMH 3aJla4aMH,
CIEAUTh 34 BBINOJHECHHEM IUIaHA JACHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIA  BKJIAJl B  JICATENBHOCTh  TPYNIBI,  BBICTPaUBaTh
KOMMYHHKATUBHOE B3aWMOJECICTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xoH1y 00yueHus B 8 kJ1acce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

UCII0JIB30BATh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEIIECTBA, KPUCTALIMYECKUE U
amMmop(HbIe Tena, HACBILIEHHbI ¥ HEHACBIIIEHHBI Tap, BIIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS 3HEPIrus, TEIUIOBOW JBUTATEllb,
AJIIEMEHTAPHBIN JIEKTPUUYECKUM 3apsijl, SIEKTPUUECKOE I10JI€, MPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SABJICHMs (TEIUIOBOE pAaCIIMPEHHME U C)KaTue, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KAWJUIAPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTAJIM3alus (OTBEp/IeBaHUE), KUIICHHUE,
Teruionepeaayda (TerI0MpOBOIHOCTD, KOHBEKIUS, U3JTy4YECHHE),
ANEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3apsA0B, JEHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJSl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasI MHIYKIIHS)
M0 ONHCAHUI0 HX XapaKTEepPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOe SBICHHUE;

pacrno3HaBaThb MpPOSBJICHUWE HW3YYEHHbIX (U3NYECKUX SBJICHUN B
OKpY)XaloIlleM MHpE, B TOM uucie (PU3NYECKUE SBJICHUS B IMPUPOIE:
MOBEPXHOCTHOE HATSKEHWE M KalWULSIpHbIE SIBJICHUS B MPHUPOJAE,
KpUcCTaulbl B mpupone, uznydeHue ColslHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, SJIEKTPUUYECKUE
ABJIEHUSI B aTMoc(epe, FJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMii, Jpeid MOIIOCOB, POJIb MArHUTHOTO TOJS ISl JKU3HM Ha
3emiie, MOJISIPHOE CUSIHUE, MIPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a]a4y B
yueOHY10, BBIACNSTh CYHIECTBEHHbIE CBOMCTBa (IMPU3HAKH) (PU3MUECKHX
SIBJICHUI;

OTNUCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsi, KOJIUYECTBO
TEIUIOTHI, yAEJbHAas TEIIOEMKOCTh BEILECTBA, YAEIbHAs TEILIOTA



MJIaBJICHUS, yAENbHAs TEIUIoTa Iapoo0pa3oBaHUs, YACIbHAs TEIIOTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJE3HOTO JIEUCTBHUS TEIIOBON
MAalllMHbl, OTHOCUTEIbHAs BIAXHOCTh BO3/lyXa, JJIEKTPUYECKHUI 3apsi,
CUJIa TOKa, JJIEKTPUYECKOE HAIpPSHKEHHE, COMPOTUBIICHUE MPOBOIHUKA,
YVAEIbHOE  CONpPOTUBIEHUE  BemecTBa, pabota W MOIIHOCTb
ANEKTPUYECKOTO TOKa), TMpH OMUCAHUM TPABUIBHO  TPaKTOBATh
(Gu3HUeCKUil CMBICT MCHOJIb3YEeMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIBI
Gu3MUecKuX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(GU3UYECKYI0 BEIWYMHY C JAPYTUMH BEIHMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBICHUS U TPOIECCHI,
HCIIOJNIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULMHU TOJIeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH Oma Il yyacTKa LenH, 3aKOH
JIxoyns—JleHna, 3aKOH COXpaHEHUs DJHEPIUM, [PU OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTEMaTUYECKOE
BBIPAKECHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluii MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABISATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrM4ecKux
maroB ¢ omnopoil Ha 1-2 W3y4YeHHBIX CBOMCTBA (DU3WYECKUX SIBIICHUI,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3aJadyd B 2-3 JEHUCTBHSI, HCIOJB3YysSd 3aKOHBI U
dbopmMybl, CBsI3BIBaIONIME (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHaJIM3a
YCJIOBUSl 3a/1a4M 3alMChIBATh KPATKOE YCIIOBHE, BBIABIATH HENOCTATOK
JAHHBIX JUISl pelleHus 3ajladyd, BBIOMpPATh 3aKOHBI W (QOPMYIJIHI,
HeoOXonuMble JUisi €€ pelieHus, MPOBOJAUTH PAcuéThl M CPABHUBATH
MOJIYYCHHOE 3HaUCHUE (PU3UUECKOM BEIMUNHBI C U3BECTHBIMH JTAHHBIMU;
pacrio3HaBath MpoOOJEeMbl, KOTOpPbIE MOXKHO pEUIUTh TPU TTOMOIIU
(U3HUECKUX METOJOB, HCMOJb3Yysl OMUCAHUE HCCIEIOBAHUS, BBIICIATH
IPOBEPSEMOE  MPEAIOJIOKEHNE, OLEHUBATh IPABUIBHOCTh IMOPSAKA
MIPOBEACHUSI UCCIIEIOBAHNS, 1€JIaTh BbIBObI,

MPOBOJIUTh OMBITHI MO HAOMIOACHUIO (UBUYECKUX SIBJICHUN WK
bU3UYECKUX CBOMCTB TeJ (KamuJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0bEmMa, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU M3IYYCHUU OT IBETa H3Tydarouied (MOoriomaroniei)
IMOBEPXHOCTH, CKOPOCTh UCIAPEHUSI BOABI OT TEMIIEPATYPBI KUJIKOCTU U
IIOWAaM €€ TOBEPXHOCTH, OJJIEKTPpU3alUs TeJl W B3aUMOACHUCTBUE
AJIEKTPUYECKUX 3apS0B, B3AUMOJCUCTBUE MTOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEM MOCTOSIHHBIX MArHUTOB, JAEHCTBUSA
MarHUTHOTO MOJs Ha MPOBOJAHHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJIEKTPOJBUTATENl IOCTOSHHOTO TOKa): (hOpMyIMpOBaTh
IpOBEpsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEJI0OAKEHHOTO
000pyI0BaHus, ONMUCHIBATh X0/ OMbITA U (POPMYIUPOBATH BHIBOJIBL;
BBIIOJIHATh ~ MPSMBIE  HM3MEPEHUs  TEMIEPATypbl,  OTHOCHTEIHbHON
BJI&XKHOCTH BO3/yXa, CHJIbl TOKA, HAINpPSIKEHUS C HCIHOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3BMEPEHUI ¢ YyUETOM 3aJaHHOW a0COIIOTHON OTPELUTHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
OpPYroi C  UCIOJBb30BAaHUEM MPAMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IUJIOMIAIM IONEPEUYHOIO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 MPOBOAHUK, OT HANPSOKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHUE TMOCIIEOBATEIBbHOTO W  MApaUIeNIbBHOIO  COEIMHEHUN
MIPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEIOBAaHUE, COOUpaTh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, Cleaysl MPEeJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTU B BHUAE TaOMUI U rpaduKoB,
JIeJaTh BBIBOJBI I10 PE3YJIbTATaM MCCIICOBAHUS;

IPOBOJNUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH (yZIesibHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBICHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaATh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIENysl MPEIJI0KEHHON MHCTPYKUHUHU, U
BBIYMCIIATH 3HAUECHHUE BEJIMUNHBI;

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPHU paboTe ¢ 1abopaTOpPHBHIM
000py10BaHUEM;

XapaKkTepU30BaTh MPUHUUINBl JCHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX ONUCaHus (B TOM 4HCIE:
CUCTEMa OTOIUIEHHSI JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMETp,
BOJIBTMETpP, CUETUMK BIEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIbHBIE
npuOOpPHI, HArpeBaTENIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), dTEKTPUUECKUE
MIPEAOXPAHUTEIH, FITEKTPOMATHUT, AIEKTPOJBUTaTENb NOCTOSHHOIO TOKA),
UCIIONIB3YSl 3HAHMSI O CBOMCTBAX (PU3MUECKUX SBICHUH U HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMaTHMYHbIM pPUCYHKaM  (MKUJAKOCTHBIM
TEPMOMETP, TEPMOC, ICUXPOMETP, TUIPOMETP, IBHUraTeib BHYTPEHHETO
CropaHus, 3J€KTPOCKOI, PEOCTaT), COCTABIIATh CXEMBI AIEKTPUUECKUX



Iernel ¢ MoCcaeA0BaTeIbHBIM U MMapauIebHBIM COCTMHEHUEM JJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKHUX 1IETEeH;
MPUBOANTh  TPUMEPHl  (HaXOAWTh HWHPOPMANHMIO O  MPUMEpax)
MPAKTUYECKOTO WCTOIL30BaHMS (DU3UIECKUX 3HAHWA B TOBCEIHEBHOU
KU3HU U1 obecniedeHus 0€30MacHOCTH MPpU OOpalleHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3JI0pPOBbsI M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO TOBEACHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBJIATh TMOUCK WHGOpMAIMU  (DU3NIECKOTO COACP)KaHUS B
HNHTepHeTe, Ha OCHOBE MMEKOIIMXCS 3HAHMM WM TYTEM CPABHEHHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HMH(POPMAIUIO,  KOTOpas
ABJISIETCS] IPOTUBOPEUMUBON UITM MOKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BATh MPHU BBHIMIOJHEHUU YUEOHBIX 3aJaHUil HAYYHO--TIOMYJISIPHYIO
TuTeEpaTypy  (pU3MUECKOro  CoAep)KaHWsA, CIPABOYHBIC  MaTepHAIbI,
pecypchl cetu MHTEpHET, BiIaeTh MpuéMaMn KOHCTICKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CHCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBbIC NMUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIIEHUS,
0000masi uH(OpMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
comepKaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThHI
MIPOCKTHOW WJIM WMCCIICIOBATEILCKON JCATCIBHOCTH, TIPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHSATUHHBIN anmapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIUCH;

IpU  BBITIOJHEHUH YYEOHBIX TPOEKTOB M HCCIECIOBAHUN (PU3UUYECKUX
IPOLIECCOB paclpenesiTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MMOCTAaBJICHHBIMH 3aJa9aMHM, CJICAUTH 3a BHITIOJIHCHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJCKBATHO OIICHMBATh COOCTBEHHBIM BKIA] B
JeSTeTLHOCTD TPYIINbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHUIA:

WCTONB30BaTh TOHATHA: CHUCTeMa OTCY€Ta, MaTepuaibHas TOYKa,
TPACKTOPHUsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO NBIKCHHS, JAehopmarius
(ympyrasi, mjiacTuyeckas), TPEHHE, IEHTPOCTPEMUTEILHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, DJCKTPOMATHUTHBIC BOJHBI,
ITKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAThHO30PKOCTb,
CHEKTPBI UCITYCKaHUS M TOTJIONIEHUs, anbda-, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, Si/IEpHast SHEPreTHKa,;



pazinyath SIBJIEHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEIHOE
JIBW)KEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBIKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aHMMOJICHCTBUE
TE€J, PEAKTUBHOE JBUKEHUE, KOJeOaTeNbHOE NIBIXKEHHE (3aTyXarollue H
BBIHY)KJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, OPSIMOJIMHEHHOE PACIpPOCTPAHECHUE, OTPAKCHUE U MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3iio’KeHHUe OeJIoro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpaJbHBIX IIBETOB, JHUCIIEPCUSl CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOrO CIEKTpa
M3JIYyYEHUS ) IO OMKMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacrio3HaBaTh MPOSBJICHUE M3YYEHHBIX (U3MYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM uucie (U3UYECKHE SIBICHHUS B MPUPOJE:
MIPUJIUBBI U OTJIMBBI, ABMKEeHUE TIaHeT COTHEYHOM CHCTEMbI, pEaKTUBHOE
IBW)KEHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTHUE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 05XO, IIBETa T,
ONTUYECKHUE SIBJIICHUSI B MPUPOAE, OHOJOTHMYECKOE IEHCTBUE BUJIMMOTO,
yabTpaUOIETOBOIO W PEHTIEHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHUE Iy4d, PAAUOAKTUBHOE H3ITyUYCHUE
OPUPOJIHBIX MHUHEpAJOB, JECHCTBHE pAJUOAKTHUBHBIX W3Iy4YCHHI Ha
OpraHu3M YEJIOBEKA), MPU 3TOM IMEPEBOJUTH IMPAKTUYECKYIO 3a7a4yy B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUYECKUX
SIBIICHMI;

OMKCHIBATh U3yUCHHBIE CBOMCTBA TEJ M (PU3MUECKHUE SIBJICHUS, UCIIONB3YS
¢usnuecknue BENUYUHBI (CpEIHSsI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JIB)KCHUH, YCKOPEHHE, MEpeMElIeHUe, MyTh, YTioBas
CKOpPOCTh, CHJIa TpPEHHS, CHUJIa YNPYrOCTH, CHUJIa TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMaJCHUs, BEC TeJla, HUMIIYJIbC Teja, HUMIIYJIbC CHJIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DSHEPTUsl Tea,
NOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIHs CKATON
NPY>KUHBI, KUHETHYECKash DHEpPrus, IOJHAs MeXaHW4yecKash SHeprus,
NepUOJ U YacToTa KojeOaHui, JIMHA BOJIHBI, TPOMKOCTb 3BYyKa W BBICOTA
TOHA, CKOPOCTh CBETA, NOKA3aTEeb MPEJIOMIIEHUS CPENbl), IPU ONMKHCAHUU
MPaBUJIILHO TPAKTOBaTh (DM3UYECKUN CMBICI HCIOJb3yEeMbIX BEJIMYMH,
0003HaueHNsA W CAUHHIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIUMYHMHY C APYTUMH BEIUYHMHAMM,
CTPOUTH rpauKu U3yUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKHUe SBIEHUS U TPOIIECCHI,
UCTIONB3Yys 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLIUIT CYNEPIO3UIUN CHJI, TPUHLMI OTHOCUTENBbHOCTH [ ammies,
3aKoHbl HBIOTOHA, 3aKOH COXpPAaHEHMSI MMITYJIbCA, 3aKOHBI OTPAKEHHS WU
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOIO U MAaCCOBOTO UMCEN
OpU SIEPHBIX pEaKUUsX, IPU STOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa W 3allUCBIBATh €0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBSCHATH (PU3UYECKUE TPOILECChl U CBOMCTBA Tell, B TOM YHCJIEC U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO--CIIEJICTBEHHbIE  CBSI3M, CTPOUTH OOBSICHEHHME U3  2-3
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemarh pacu€THbICe 3adaud (OMHMpaIIHUecss Ha CHCTeMy U3 2-3
YpaBHEHUI), UCOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajn3a YCJIOBHUSA 3aJauyd 3alHChIBaTh KPaTKOE
yCIIOBHE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BHIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIEHUs], IPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJyUEHHOTO 3HAa4YeHHs (U3HUECKOM
BEJIMYHHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TPH IOMOIIU
¢u3NYECKUX METOMOB, HCIONB3ys OMHCAHHE HWCCICIOBAHUS, BBIICIATDH
MpOBEPSIEMOE  MPEINOJIOKEHNE, OIEHUBATh MPABUIBHOCTh IMOPSAKA
OPOBEIACHUSI  UCCIEAOBAHUA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3WYECKUX SBICHUN  WIH
(¢u3nyeckux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HbroToHa, 3akoHa
COXPAaHEHUsI DHEPTUH, 3aBUCUMOCTb MEpHOJa KOJICOaHWH MPYKUHHOTO
MasTHUKa OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbI MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasiokeHne Oenoro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300paKEHUS B
MJIOCKOM 3€pKajie M CBOMCTB H300pa)KeHUsS TMpeAMeTa B COOHMparomieit
JUH3e, HAOMIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3ITyYeHUs):
CaMOCTOSATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO  Habopa
o0Opy/noBaHus, ONHCHIBAaTH XOJ OMNbITA M  €ro  pe3yibTarhl,
(opMyIUpPOBATH BHIBOIBI;

POBOUTH TMPU HEOOXOAMMOCTH CEPHIO MPSMBIX M3MEPEHUH, OTPEIeIIssI
CpelHee 3HauyeHue Hu3MepsieMoil BelW4YuHbl ((POKYCHOE pacCTOSHUE
coOuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOP CIOCOOA HW3MEPECHUS
(M3MepuTeIHLHOTO MPUOOopa);

IPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
MCTIOJb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHU



Py PAaBHOYCKOPEHHOM JBW)XKCHHHM 0€3 HaYaJlbHOW CKOPOCTH, IEpHoja
KOJeO0aHUM MaTeMaTUYecKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCHMOCTHU
yrjia OTpa)K€HUs CBETa OT yIJia MaJIeHus U yrJjia MpejoMIIeHHUS OT yria
najeHus): IUJIAHUPOBaTh HCCIEJOBAaHUE, CaAMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pE3yJbTaThl IMOJYYEHHOH 3aBHCHMOCTHU
¢u3nUecKNX BEIMYMH B BHUAC TAOJWIl M TPauUKOB, NejIaTh BBIBOABI 1O
pe3yibTaTam UCCIeI0BaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpemHss
CKOPOCTh H YCKOpEHHE Tela TP PABHOYCKOPEHHOM JIBHKCHUH,
YCKOpPEHHE CBOOOJHOTO TaACHHS, XECTKOCTh MPYXKHUHBI, KOADOHUIIMCHT
TPEHUS] CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, 4acToTa U
nepuoJ; KojeOaHWi MaTeMaTH4ecKoro | MPYKHUHHOTO MAasiTHUKOB,
ONTHYECKass Ccujia coOuparole JUH3bI, PaguOaKTHUBHBIA  (POH):
MJIAHUPOBATh M3MEPEHUs, COOMpPAaTh DKCICPUMEHTAILHYI0 YCTAHOBKY H
BBITIOJTHATh W3MEPCHHUSI, CICAYS MPEII0KEHHON MHCTPYKIIMU, BBIYUCIIATH
3HAUYCHUE BEJIMUMHBI U aHATM3UPOBATh MOJTYUYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPEHHUIA;

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPH paboTe € J1abopaTOpHBIM
000py10BaHUEM;

pasnuyaTh OCHOBHBIE TIPW3HAKH WM3YYCHHBIX (PU3MUYECKHX MOJICIICH:
MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TEIO, TOUYCYHBIM WCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeJh aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TPHUHIIMIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOWCTB C OMOpPON Ha WX OMHCAHHWS (B TOM YHCIIE:
CITUJIOMETp, NaTYUKHA TIOJIOKCHHS, PACCTOSIHUS M YCKOPCHHWsI, pakera,
9XOJIOT, OYKH, Tepuckom, Qoroanmapar, ONTUYECKHE CBETOBOJIbI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJIb3ysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOJIUMble (PU3HUECKHUE
3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMbI U CXEMaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPHUTEIIBHBIX MPUOOPOB M TEXHOJOTHYECKUX IIPOIIECCOB
IpH pEUICHUH Y4eOHO--IPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS N300pKEHHI B TUTOCKOM 3€pKajie M COOMpAroNIeH JIMH3E;
NPUBOJANTh  MPUMEPHl  (HAXOAWTh HMHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO WCTOJIB30BaHUS (DU3NYECKUX 3HAHWM B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHnus: 0€30MMacHOCTH TpU oOpaIieHuH ¢ mprudopamMu 1
TEXHUYECKUMHU yCTPONCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJOICHUS
HOPM 9KOJIOTUYECKOTO MOBEJICHUS B OKPY’KAOIIEH cpeie;



OCYIIECTBJISATh, TMOUCK WHGOpMaK  (HU3UIECKOTO COACpKAHUA B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBINA 3aMpoc, HAXOAUTh
MyTH OMpeACIICHUs] JOCTOBEPHOCTH MOJy4eHHOW MH(pOpMaIMu Ha OCHOBE
UMEIOIINXCSI 3HAHUN U IOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

MCIIOJIb30BaTh MPHU BBIOJHEHUU YUEOHBIX 33JJaHUN HAYYHO--TIOMYJIAPHYIO
auTepatypy  (pu3MUeckoro coaep)kKaHusA, CHPaBOYHBIC  MaTEpHUAabL,
pecypcsl cetu MHTEepHET, BiIaaeTh NMpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUHU U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC W YCTHBIE COOOIIEHWS HAa OCHOBE
uH(POPMALMM W3 HECKOJBKHX MCTOYHHUKOB (PU3UYECKOTO COJIEpKaHUs,
myOJIMYHO MPEACTABIATh PE3yIbTaThl MPOESKTHON MM HCCIEA0BATEIbCKOM
JESTENIbHOCTH, MpU 3TOM TIPaMOTHO  HUCIOJIb30BAaTh  HU3YUYEHHBIN
NOHATUHHBIM amnmapar HM3y4yaeMoro pasjena (PU3MKU U CONPOBOXKIAThH
BBICTYIUICHHE Tpe3eHTauueld ¢ Yy4€ToM OCOOCHHOCTEH ayJauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undgposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl

Pa3znen 1. ®u3uka u eé posib B MO3HAHUM OKPYKAIOIIEro MUPa

1.1 dusuka - HayKa O IIPUPoOLIE 2 bubmorexa LIOK
' y PHpOA https://m.edsoo.ru/7f416194
1.2 Ddusnyeckre BETUYNHBI 2 1 bubnnorexa LIOK
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBII METO/] TO3HAHHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paznen 2. HepBOHa‘{a.}IbHLIe CBCICHUSA 0 CTPOCHHUHU BEIIECTBA

2.1 CtpoeHue BelEeCTBA 1 bubmorexa [IOK
' P https://m.eds00.ru/7f416194
99 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 but6mmoreka [IOK
' BEIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 ArperatHble COCTO eIiecTBa 2
TPEratHbl OV BEMCCTE https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:KeHUe U B3aUMO/IeliCTBHE TeJl
3.1 MexaHudeckoe JBHKEHUE 3 bubmmorexa [JOK

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

3.2 Wuepuus, macca, IIIOTHOCTh 4 1 bu6nuorexa [JOK



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

bu6nmorexa [IOK

3.3 Cwia. B 14 2
- DI e https://m.edso0.ru/7f416194
Hroro o pazaeny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTEH H ra3oB
41 [asnenue. Ilepenaya naBneHus TBEpAbLIMU 3 bubnmnoreka HOK
' TeIaMH, JKHUIKOCTSIMM U ra3amMu https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.2 5
Hlaprerie KiKOCTH https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOCpepHOC AaBIICHHC https://m.edso0.ru/7f416194
44 JelicTBHE KUIKOCTH U raza Ha NOTPyKEHHOE y 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazueny 21
Pa3nen 5. PaGoTa n MmomHoCTH. JDHeprus
bu6mmoteka [IOK
1 P 1
> 400T3 B MOIHOCTE 3 https://m.eds00.ru/7f416194
bubmmoteka [IOK
52 I1 5 1
POCTBIC MEXAHISMET https://m.edso00.ru/7f416194
bu6nuorexa [IOK
5.3 M 4 1
CRAMIHCCRAN SHephit https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBLIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenyioBble siBJIeHUSA
. but6mmoreka [JOK
11 C 7
TPOCHIC H CBOHCTRA BEMlevTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 T 21 1 5
SITIOBHIC HPOHECeH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiaexkTpuyeckue H MATHUTHbIE SIBJICHUSI
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' 1 UX B3aUMOJICIICTBHUE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i i 20 1 7
OCTORHHBIH SHCKTPHACCIITH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SIBICHUS 6 1 15 bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.4 4
IEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145



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

KoanyecTBO yacoB DJIeKTPOHHbBIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHUS
11 MexaHudeckoe IBH)KEHHE U CITIOCOOBI €ro 10 1 bubnuotexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
12 B 5 20 1 3
SAMOACHETBHE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpPaHCHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paszgea 2. MexaHn4ecKkue KOJIC0AHUA U BOJHBI
2.1 MexaHudeckue KoueoaHus 7 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CRAMIACCRUC BOIILHL IBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 15
Pa3nes 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHUTHOE MOJIE U 5 5 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Paznen 4. CBeToBbIe AIBJIEHUS
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubmuoreka [IOK



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

4.2 JIuH3BI ¥ onITHYECKHE TPUOOPHI 6 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIIeKTp 3 2 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pasznea 5. KBantoBbie ABJIeHUSA
5.1 HcnyckaHue 1 IOTJIOUICHHE CBETa aTOMOM 4 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.2 6 1
(CTpoCHiie aTOMHOIO S1pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAepHble peaxiiit ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Paznen 6. [loBTOpUTEIbHO-00001Ia0 NI MOTY./Ib
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 9 bubmuoreka [IOK
' Kypca ¢pusmku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIS1 YYHEHUKA

» ®usuka, 7 kinacc/ [lepprmkua A.B., O011ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTENBCTBO «DK3aMEH»

» dusuka, 8 knacc/ [lepeimkun A.B., O611eCcTBO ¢ OrpaHMYCHHOM
OoTBETCTBEHHOCTHIO «IPODAY»; AxuironepHoe ob1iecTBo «M31arenscTBo
«IIpocBenieHue»

» dusuka, 9 xknacc/ [epeimkun A.B., ['ytauk E.M., O6mectBo ¢
OrpaHU4YEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKIMOHEPHOE OOLIECTBO
«3narensctBO «IIpocBemeHue

METOIUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
7 KIIACC

1. Pabouas nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111eTO 00pa3oBanusa. Pusuka. 7 — 9 Kimaccel
(aBTropsi:A.B.Ilepoikun, H.B. ®unonosuu, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinace/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014, B cooTBEeTCTBUH C BHIOPAHHBIM YYEOHUKOM:

4. Tleppimkun A.B. @usuka. 7 knacc. YueOHUK A1 00111e00pa3oBaTebHbIX
yupexaenuii . M.:JIpoda. 2011

5. Jlykammk B.M. CoopHuUK BOIIpocoB U 3a1a4 1o pusuke. 7-9 ki — M.:
[Tpoceemenune, 2010. —192c.

8 KJIACC

1. PaGouas nporpamma. ®usuka. 7 — 9kiacchel: yaeOHO-METOIUIECKOTO

nocoous /coct. TuxonoBaE.H. — 2-e uza.,crepeorum. —M.: [Ipoda,2013. —

398,(2)



2. [Iporpammel ocHOBHOTO 00111ero oopazoBanus. Gusmuka. 7 — 9 knaccel
(aBTopbr:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma no ¢usuke. 7 xknace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBETCTBHH C BHIOPAaHHBIM YYEOHUKOM:

4. Ieppimkun A.B. @usuka. 7 kinacc. Y4ueOHUK 11 0011e00pa3oBaTeabHbIX
yupexaenuii . M.:JIpoda. 2011

5. Jlykammuk B.M. CoopHuUK BOIIpOCOB U 3a1a4 1o pusuke. 7-9 ki. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIILHBIE U
KOHTPOJIbHBIE padoThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

/. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboThl. KOHTpOIBHEIE
3ananus. —CaparoB:Jluneit, 2014.

8. «KoHnTponsHo-u3MeputenbHbie MaTepuaibl. Gusnka. 7 kiaacc/Coct. H.A.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaueOHO-MeToudeckoe mocooue/ A.E.
Maposn.- M.: [Ipoda, 2011.- 123c.:

10. A.B. Ilepsimkun ®usnka-8xi 2017 M. [Ipoda

11. H.B. ®unonoBuu Meroanueckoe nmocooue 2015 M. Ipoda

12. A.E. MapoHn, E.A. Mapon CamocTosaTenbHbIe U KOHTPOJIbHBIE pabOTHI-8
kimacc 2017 M. JIpoda

13. B.B. lllaxmarora ,O.P. llledep duarnoctuueckue padbots! -8 kinacc 2016

M. Ipoda



14. A.E. Maposn, E.A. Mapon, C.B. Ilo3zoiickuiit Coopuuk BonpocoB u 3agau
2015 M. [poda

9 KUIACC

1. Paboygas nmporpamma. @usnka. 7 — 9xiacchl: y4e0HO-METOAUUECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111eTO 00pa3oBanusa. Pusuka. 7 — 9 kimaccel
(aBTropsi:A.B.Ilepoikun, H.B. ®unonosuu, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinace/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBHH C BEIOPAHHBIM YUEOHUKOM:

4, Tepwimkun A.B. ®usuka. 7 kiace. Y4ueOHUK 1151 00111€00pa3oBaTeIbHBIX
yupexaenuii . M.:JIpoda. 2011

5. Jlykammk B.M. COopHUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 ki. — M.:
[Tpoceemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIILHBIE U
KOHTpOJIbHBIE paboThl. —5-¢ n3manue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xiacc. JJabopatopusie padotsl. KoHTpObHBIE
3ananus. —CaparoB:Jlunei, 2014.

8. «KoHTponbHO-u3MepuTenbHbie MaTepranbl. Pusnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yueOHo-MeToqudeckoe nocoone/ A.E.

Mapon.- M.: JIpoda, 2011.- 123c.:



KonTposabsHbie U caMocTosITeNbHBIE Pa0boThI 10 (hu3uKe. 9 Kiacc: K y4eOHUKY
A.B. Ilepoimkuna, E.M. I'ytauk «®usnka 9 xknace» / O.U. I'pomuesa. — M.:
M3parenscTBO «OKk3amen», 2014,

Tectol mo pusuke. 9 knacc: k yueOuuky A.B. [leprimkuna, E.M. I'yTHHK
«Pu3uka

9 xmace» / O.W. I'pomrieBa. — M.: M3narenscTBO «OK3ameny, 2010.

®dusuka. 9 knace. TemaTuueckue TECTOBBIC 3aaHus 1J1s MoAroToBKu kK ['MA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — SApocnasins: OO0

«Axanemus pazButusy», 2014,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
UHTEPHET

7 KIIACC

. bubnuoreka — Bc€ no npeamery «duszukay. — Pexxum nocrymna:
http://www.proshkolu.ru

2. BugeoomnbiTel Ha ypokax. — Pexxum gocryna: http:/fizika-class.narod.ru

3. Enunas konnekuus mudpoBeix 00pa3oBaTeNbHBIX peCypcoB. — Pexxnm

noctyna: http://school- collection.edu.ru

4. lutepecHbie MaTepHAIbl K ypoKaM (DU3HKH 110 TeMaM; TECThI 110 TeMaMm;
HarJsIIHBIC TTOCOOUS K ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludposeie oOpazoBaTenbHBIE peCypchl. — PexxuM gocryna:


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/

http://www.openclass.ru

6. DnekTpoHHbIe YueOHUKH 0 (hu3uke. — Pexxum noctymna:
http://www.fizika.ru

8 KJIACC

1. bubnuoTteka — Bc€ no npeamery «Pusnka». — Pexxum gocrymna:
http://www.proshkolu.ru

2. BunmeoornsiTel Ha ypokax. — Pexkum noctyna: http://fizika-class.narod.ru
3. Enunas konnexkuus nudpoBbIx 00pa3oBaTENbHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. lnTepecHble MaTepualibl K ypokaM (PU3UKHU [0 TEMaM; TECThI IO TEMaM;
HaTJIsTHBIC TTOcOOuS K ypokaM. — Pexxum nmocryma: http://class-fizika.narod.ru
5. Hudpossie 06pa3oBareabHbIe pecypehbl. — Pexxum qocrymna:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKHU 10 Pusnke. — Pexxum pocryma:
http://www.fizika.ru

9 KJIACC

1. BuzneoonsiTel Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru
2. Enunas xomnekuus mudpoBeIX 00pa3oBaTeNbHBIX peCypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

3. NnTepecHble MaTepHualibl K ypokaMm (PU3UKHU IO TEMaM; TECTHI 110 TeMaw;
HarJsIHbIe TTOCOOus K ypokaMm. — Pexkum mocrtyma: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTeabHbIE pecypchl. — PexxuM gocrymna:


http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/

http://www.openclass.ru

5. DneKTpoHHbIe Y4eOHUKH 10 (usuke. — Pexxum nocrymna:
http://www.fizika.ru

6.lucrannmonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpseIThIi Ki1acc.
CereBoe oOpa3oBaTenbHOE coobO1ecTBo. http://www.openclass.ru/node/109715
7. Enunas kosutekuus 1udpoBeIX 00pa3oBaTebHBIX PECypCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHBIN IEHTP HHPOPMAITMOHHO-00Pa30BaTEIHLHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurtepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHTAOps» MaTepuabl Mo HUUKE.
http://archive.lseptember.ru/fiz

11. Auumanuu gusndeckux oo0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: oOyqaromias mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJA

«Coopuuk 3ama4 1o ¢pusuke 7-9 kmace» nof pen. [leppimknna

«Coopnuk 3a1a4 o gmsuke 10-11 kmace» mox pex. Jlykammk

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET: https://m.edsoo.ru


http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.fizika.ru/

