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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKe HA YpPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS
COCTaBJicHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTElIbHOM MPOrpaMMbl, MPEACTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (enepaibHoi paboyeil mporpaMmbl BOCIUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Du3nkay.

Copepxanne mporpaMMmbl 1O (U3MKE HaMpaBlIeHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYaIOIMUXCS M OPTaHU3alUI0 H3Y4YCHUS
Gu3MKM Ha JeATeNbHOCTHOM OcHOBe. B mporpamme mo ¢usuke y4MTHIBAIOTCS
BO3MOXHOCTH ydeOHOTO mnpeaMmera B peanmzanuu tpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OO0YUYEHUs, a TaKXKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYyYHbIX Y4YEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOI'0 00IIeT0 00pa3oBaHusI.

[Iporpamma 1o ¢u3MKe yCTaHABJIMBACT paclpe/iesieHre y4eOHOro MaTepuana
o rogaMm oOydeHus (1o Kjaccam), MpeayiaraeT MPUMEPHYIO MOCIEI0BATENbHOCTh
M3Y4YEHUs TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOIO COACpPKaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00YUYaIOIINXCSl.

[Iporpamma no ¢Qusuke paszpaboTaHa C LEIbI0 OKa3aHUS METOIUYECKOU
HOMOIIM YYUTENIO B CO3JaHUM paboyeil MporpaMMbl 0 y4eOHOMY IIPEIMETY.

®u3uKa ABIAETCS CUCTEMOOOPA3YIOLIUM JIJISl €CTECTBEHHO-HAYUHbBIX yU4E€OHBIX
MPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB H
SBJICHUN, U3y4aeMbIX XHUMHEH, OWoJiorHel, acTpoHOMUEH U  (PuU3NUECKOI
reorpaduel, BHOCHUT BKJAaJ B €CTECTBEHHO-HAYYHYI0 KapTHUHY MHUDa,
OpefocTaBiseT HaubOojee SCHble o00pa3libl NPUMEHEHHS HayyHOTO METO/a
MO3HaHMsI, TO €CTh CI0Cc00a MOyYEHUs JOCTOBEPHBIX 3HAHUI 0 MUpeE.

Onna W3 riaaBHBIX 3ajad (hU3NYECKOro oOpa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON TIpaMOTHOCTH U
MHTepeca K HayKe Y 00y4aronuxcs.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEINOJIAracT OBJIAJICHUE
CJIEIYIOIUMHA KOMITETEHTHOCTSIMU, XapaKTePU3YIOIUMU
€CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

Hay4HO OOBSICHATH SBJICHUSI,
OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAyYHOT'0 UCCIEOBAHUS; UHTEPIPETUPOBATH
JTAaHHBIC W WUCTIOJIH30BaTh HAYYHbBIC JOKA3ATEIbCTBA JIJISTIONYYCHUS BHIBOIOB.

[enu n3ydenust pu3uku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
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oOpa3zoBaTeNbHBIX oOpraHuzanusx Poccuiickoit ®enepanuu, peaan3yOIIUX
OCHOBHBIE 0011€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEP)KIEHHOW peIIeHHEM
Konnernn MunucrepctBa npocsemienuss Poccuiickoit denepanuu  (IpoOTOKOII
ot 3 nexadps 2019 r. Ne [1K-48H).

Hean uzyuyenus Ppu3nKu:
npUOOpEeTeHNEe UHTEPECa U CTPEMIICHHSI 00YYaIOUIUXCsl K HAYyYHOMY U3YYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;
pa3BUTHE TPECTABICHUN O HAYYHOM METOJIE MO3HAHUA U (OPMUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pPe3yJsibTaTa U3yueHHs] OCHOB
CTpOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE NPEACTABICHUA O poiu (U3UKU [J1 Pa3BUTUSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHIA;

pa3BUTHE MPEJCTaBICHUN O BO3MOXHBIX cdepax Oymymien npodeccnoHaIbHON
NEATEIbHOCTH, CBSI3aHHOUM C (PM3UKOM, MOATOTOBKA K JalibHEUIIIEMYy 00YUYECHHIO
B 9TOM HAaIMpaBJICHUHU.

JlocTrkeHre 3THX LieJiel MPOrpaMMbl MO (PU3HKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICTIYIONINX 3a/1a4:
NpuoOpEeTEHNE 3HAHUM O JTUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKHX,
TEIIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

MPUOOPETECHUE YMEHUM OMUCHIBAaTh U OOBACHATH (DU3WYECKHUE SBJICHUSA C
HCIIOJb30BaHUEM MOJYYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEUIECHUS MPOCTEUIIINX PACYETHBIX 3a7a4 C UCII0JIb30BAHUEM
bu3uYecKrX Mojieiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/aY;
pa3BUTHE YMEHHUI HAOJIOAAaTh MPUPOIHBIE SIBICHUS W BBITOIHSATH OMBITHI,
nabopatopHble  pabOTBl W JKCIEPUMEHTANIbHBIC  HMCCICAOBAHUA  C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHME MNPUEMOB pPabOThl ¢ HHPoOpManuend (HUINYECKOTO COAepKAHUS,
BKJIIOYass MHGOpPMALUI0 O COBPEMEHHBIX JOCTHXKEHUAX (U3UKH, aHATU3 U
KPUTHYECKOE OIlEHUBaHUE UH(POPMAIUY;

3HAKOMCTBO cO cdepamu TpoPecCUOHATILHON NIeSITEIBHOCTH, CBSI3aHHBIMHU C
(bU3UKON, U COBPEMEHHBIMU TEXHOJOTHSAMHU, OCHOBAaHHBIMU Ha JOCTHUKEHHUSX
(du3HUecKol HayKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBOAUTCS 238 "acoB: B 7 Kilacce — 68 yacoB (2 4yaca B HEJIEI0), B
8 kimacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B
HEJIENIO).



[Ipeanaraemelii B mporpamme no Qu3uke nepedeHsb 1adbopaTopHbIX padboT
U ONBITOB HOCHUT PEKOMEHAATENbHBIM XapakTep, YYHUTENb JIeJlaeT BBIOOp
MPOBEICHMS JTabOpaTOPHBIX pPadOT W OMBITOB C YYETOM WHAMBUAYATbHBIX
0COOEHHOCTEW  O0y4aroImMxcs, CHUCKAa OKCIEPUMEHTANbHBIX  3a/laHHi,
npeajaraéMbix B paMKax OCHOBHOTO TOCYJJapPCTBEHHOTO dK3aMeHa 1o (u3MKe.



COIEPKAHUE OBYYEHUA
7 KIIACC

Paspen 1. dusnka n eé ponb B NO3HAHUM OKPYXKatoLLero mmpa.

®usuka — Hayka o0 npupoze. SBneHus npupoapl. OuznyecKkue sBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

dusznyeckue BenMUnHbL. M3Mepenne ¢usndeckux BeanuuH. Ouzndeckue
npubopsl. [lorpemHocts u3Mepennit. MexayHapoaHas cuctemMa eIMHHUII.

Kak ¢usuka u J1pyrue ecTecTBEHHbIE HAyKHM HW3Y4aloT MPUPOY.
EcTecTBeHHO-Hay4YHBII METOJ MO3HAaHUS: HAOIIOACHUE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBW)KECHUE THUIIOTE3, OKCIEPUMEHT IO IPOBEPKE THIOTES,
oObsicHeHHe HaOdrogaemMoro spieHus. OnucaHue QU3NYECKUX SBJICHUN C
IIOMOIIIbIO MOJIEIIEH.

Jlemoncmpayuu.

MexaHnueckue, TEIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
®uznueckre npudopbl M MpPoUEAypa NPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U
ur(poBBIM TPHUOOPOM.

Jlabopamopnwie pabomol u onvimeol.

Onpenenenue eHbl IeIeHMsI IIKaIbl U3MEPUTEIBHOI0 Ipubopa.

N3mepenne paccTosaHui.

N3mepenne 00bEMa )KUAKOCTH U TBEPAOTO TeEJA.

Onpenenenue pa3MepoB MajbIX Te.

N3mepenne temnepaTypbl IIpU MMOMOIIM KUAKOCTHOIO TEPMOMETPA U JaTYMKA
TEMIIEPATYPHI.

[IpoBeneHne wuccienOBaHUS MO TIPOBEPKE THUIOTE3Bl: JAJbHOCTH TOJIETA
IapyKa, MyI€HHOT0 TOPU30HTAIBHO, TEM 00JIblle, 4YeM OOJIbIIE BhICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBeIeHUSI O CTPOEHHHU BellecTBA.

Crpoenue BemecTBa: aToMbl MW MOJIEKYJBI, WX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>keHne dvactull BemiecTBa. (CBA3b CKOPOCTHM JBHKEHHMS 4YacTHUI[ C
TemriepaTypoil. bpoynoBckoe nBmwkenue, nuddysus. BzaumoaeiicTBue qacTuil
BEILECTBA: IPUTSHKEHNUE U OTTAJIIKUBAHHUE.

ArperaTHple COCTOSIHHSI BEILECTBA: CTPOCHHUE TAa30B, JKUIKOCTEH U
TBEPIBIX (KPUCTAITUMYECKUX) TeJl. B3auMOCBsI3b MEXKy CBOMCTBAMHU BEIIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUMA BO/IBI.

Jemoncmpayuu.



Habmtonenue OpoyHOBCKOTO JIBH)KCHUSI.

Ha6mronenue nuddysun.

HaGnronenue sBieHMiA, OOBSCHAIOMMXCS TPUTSHKCHHEM WM OTTATKHBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomol u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITH 110 HAOIIOICHUTO TETIOBOTO PACIIIUPEHUS Ta30B.
OnbITH IO 0OHAPYKEHUIO TCUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBu:keHHe ¥ B3aUMO/ieiicTBHE TeJl.

Mexannueckoe aBUXKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUKEHHE.
Cxopoctb. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHUU. Pacuér myTtu u
BPEMEHU JABUKCHUS.

SBneHne MHEpUMHU. 3aKOH MHEPHUU. B3auMoneicTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOpPOCTH [BMDKEHHUsI Tell. Macca Kak Mepa WHEpPTHOCTH TeJa.
[TnoTHOCTH BemiecTBa. CBSI3b MJIOTHOCTH C KOJUYECTBOM MOJIEKYJI B €IMHUIIE
00bEMa BelecTna.

Cura kak XxapakTepucTuka B3aumojencTBus teil. Cuia ynpyrocTu u 3aKoH
I'yka. U3mepeHue cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJICHUE TATOTEHUS U CUIa
TsokecTd. Chila TsDKECTHM Ha JApyrux IulaHerax. Bec Ttema. HeBecoMocCTs.
CiioxkeHne cwil, HalpaBJICHHBIX [0 OAHOW NpsiMOM. PaBHOmEWCTByromas Cuil.
Cuna tpenust. TpeHHe CKONBXEHUS U TPEHUE TMOKOsA. TpeHue B MPUPOAE U
TE€XHUKE.

Hemoncmpauuu.

Ha6nronenue MexaHn4ecKoro IBMKEHHS Tela.

N3mepenne ckopocTy MpsIMOJTMHEHHOTO JIBUXKECHHUSL.
HaOmntonenue siBlieHUS] HHEPLIUU.

HaOnronenue n3MeHeHus: CKOPOCTHU MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc N0 B3aUMOJICHCTBUIO TEN.

CroxeHue cuil, HapaBJIEHHBIX 110 OJHOU MPSAMOM.

Jlabopamopnwie pabomol u onvimeol.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO [BHKEHHUS (IIapvKa B >KHIKOCTH,
MOJIEJIH DJIEKTPUYECKOT0 aBTOMOOMIISI M TaK Jiajee).

Omnpenenenve cpeaHell CKOPOCTU CKOJBXKEHUsS Opycka WIM IIapuka TIo
HAKIJIOHHOM TIOCKOCTH.

OrnpeneneHne MIOTHOCTH TBEPIOTO Tea.

OnbITB, JEMOHCTPUPYIONIME 3aBUCUMOCTH  pacTshKeHHs  (medopmarium)
NPY>KUHBI OT IPUIIOKEHHOU CHIIBI.



OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUSI OT Beca
TEJIa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEH 1 ra3os.

JaBnenne. CriocoObl YMEHBIIIEHUS] M YBEJIMYCHHS JaBicHUsA. JlaBieHue
raza. 3aBUCHUMOCTh JaBJEHUA raza OT oO0bEéma, Temmeparyphl. Ilepenaua
JABJICHUST TBEPABIMU TENaMU, >KUIAKOCTAMM M razamu. 3akoH Ilackans.
[THeBMaTHYEeCKHE MaIIWHBL. 3aBUCUMOCTH JABJICHHS JKUJIKOCTH OT TIIyOWHBI.
I'mapocratnueckuii mapagokc. CooOmaromuecss cocyasl. [ 'mapaBnudeckue
MEXAHU3MBI.

Atmocdepa 3emun u atmocdhepHoe AaBiaeHue. [I[pUuunHbI CylecTBOBaHUS
BO3ayIIHON 000s0uku 3emun. OnbiT Toppuuenau. U3mepenue armochepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUSI OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubopsl y1s u3MepeHus: aTMocPepHOro JaBICHUS.

JlenicTBue KUIKOCTM M Ta3a Ha IMOTrPYKEHHOE B HUX  TEJO.
BeirankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanue Ter.
BoznyxomnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATyPhl.

[lepemaua naBiieHUS KUIKOCTBHIO U Ta30M.

Coo0mmaromuecst COCyIbl.

['mnpasnrueckuii pecc.

[IposiBieHne necTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCHUMOCTh BBITAIKHUBAIOIIEH CHJIBI OT 00BEMaA MOTpYyKEHHOM YacTH Tena U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BBITCCHEHHOM KHUJIKOCTH.

YcnoBue miaBaHusl TEN: IJIABAaHUE WM MOTPYKEHHE TE B 3aBUCUMOCTH OT
COOTHOIIICHHUS TNIOTHOCTEH TeJla ¥ KUJIKOCTH.

Jlabopamopnwie pabomol u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYXKEHHOU B
KUIKOCTb YaCTH TeJIa.

Ornpenenenne BBITAJKUBAIOIIEH CUIIBI, JEMCTBYIOIIEW HA TEJO, MOTPYKEHHOE B
KUJIKOCT.

[IpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIICH CHIIBI, JIEUCTBYIOLIEH HA TEJIO B
YKUJKOCTH, OT MacChl TeJa.

OnbIThl,  JAEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLIEH  CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BbEMa MOTPY>KEHHOM B JKUJIKOCTH
YacTH TeJia U OT INIOTHOCTH JKUJKOCTH.



KoncTpynpoBanne apeomerpa Wi KOHCTPYUPOBAHUE JIOAKHU U ONPEIECTICHUE €€
IPYy30II0ABEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTD. JHEPrus.

Mexannueckas pabota. MOIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAsA IJIOCKOCTh. I[IpaBuiio
paBHOBecus pbluara. [IpuMeHeHue npaBuiia paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaswio» wMexaHuku. KIIJ[ mnpocteix wmexanu3smMoB. IIpocteie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckas »3Heprus. KuHeTmyeckas W NOTEHIMAIbHAsg JHEPTHS.
[IpeBpaiienrie OJHOTO BHUJA MEXAaHUYECKOW SHEPruM B Jpyroum. 3akoH
COXpPAaHEHUS SHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[TpumMepbl TPOCTHIX MEXaHU3MOB.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenre pabOThI CHIIBI TPEHUSI IPYU PABHOMEPHOM JIBUKEHUU TeJja 1Mo
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanne ycnoBrid paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IIIOCKOCTH.
N3ydenne 3akoHa COXpaHEHN MEXaHUYECKON YHEPTUH.
8 KUIIACC

Pa3spgen 6. Tennosble ABNEHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYISIPHO--KUHETUUECKON TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJ. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPIOTO, >KUAKOTO W Ta3000pa3HOrO0 COCTOSHUM BEIIECTBA.
Kpucramnuueckue u amopdubie Tena. OObsiCHEHUE CBONCTB T'a30B, JKUJIKOCTEH
Y TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJEKYJISIPHO--KUHETUYECKONW TEOPHH.
CmaunBaHHE U KaOWJUISIPHBIE ABJIEHUS. TEInoBoe pacliipeHue U CKaTue.

Temmneparypa. CBsI3b TeMNEpPATypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHHS
gactull. Buyrpenuss sueprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH JHEpPrHUM:
Terionepeaaya M COBEpIIeHHEe  paboThl.  Buasl  Temmonepenayu:
TETUIONPOBOJHOCTh, KOHBEKIIMS, U3TyUYCHUE.

KonunuectBo TemnoTel. Y aelibHas TEINIOEMKOCTE BEIleCTBa. TeII000MEH U
TEMJIOBOE€ paBHOBeCHE. YpaBHEHUE TeruioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AEIbHAS TEIUIOTA IUIABJICHUS.
[TapoobpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenbHas Teriora



napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO
JTABJICHMUSL.
BnaxHocTts Bo3yxa.
DHeprus TOIIMBA. Y IeJIbHAs TEIIOTa CTOPaHHUSL.
[Mpunummner padotsl TeruoBbix Asurareneit KIIJ TemmoBoro nBuratens.
TennoBble IBUTATENN U 3a1UTa OKPYKAIOIIEH CPELBI.
3aKOH COXpaHEHHUs U MPEBPAILECHUS SHEPTHH B TEIJIOBBIX MPOLECCAX.
Hemoncmpauuu.
Hab6nronenue OpoyHOBCKOTO JIBUKEHUS.
Habmonenue nuddysumn.
HaGnronenue siBjeHui cMauuBaHUs U KaMWILIISIPHBIX SIBJICHUH.
Hab6itoieHue TemnoBoro paciupeHust Tell.
N3meHenue paBieHWs ra3a NOpU H3MEHEHHH O00bEMa W HArpeBaHUU WIH
OXJIAXKJICHUH.
[TpaBuiia u3mMepeHus: TEMIIEPATYPhI.
Bune! Termonepenaun.
OxJtaxkieHue Mpu COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiieHnd paboThl BHEIIHUMH CHUJIaMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenne kuneHusl.
Ha6nronenue nocTostHCTBA TEMIIEPATYPHI IIPU T1JIABJICHUU.
Mopaenu TemIOBBIX JIBUTATEICH.
Jlabopamopnsie pabomol u onvimol.
OnbITH IO 0OHAPYXKEHUIO AEUCTBUS CHIT MOJICKYJIIPHOTO TPUTSKEHHUS.
OnbIThI IO BEIPAIIMBAHUIO KPUCTAJLIOB TOBAPEHHOW COJIM WIIU caxapa.
OnpIThl IO HAOTIOJIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX
TEI.
OnpenenenHre AaBiIeHUs BO3AyXa B OAJJIOHE LINPUILIA.
OnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD JaBJICHUS BO3/AyXa OT €ro o0béMa U
HarpeBaHMs WU OXJIAXKICHUS.
[IpoBepka runore3sl IMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKOM TPyOKE OT TeMIlepaTyphl.
HaGniogenue w3MeHeHUsT BHYTPEHHEH OJHEpruM Tejla B pe3ysbTare
TerIonepeaayu U padoThl BHEITHUX CHUJI.
HccnenoBanue siBjeHUS TEIIOOOMEHA MPU CMENTUBAHUN XOJIOIHON M ropsiuei
BOJIBL.
OmnpeneneHre KOJUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJON MpH TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM [IUIUHAPOM.



Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.
Onpenenenre y1eapHOM TEIIOTHI IUIABICHUS JIBIA.

Pa3znen 7. DinekTpuyeckue U MATHUTHbBIE SIBJICHHS.

Onextpuzanus Ten. J[Ba poaa anekTpuueckux 3apsuoB. BzanmopaeicTeue
3apspKeHHBIX  Tell. 3akoH KyioHa (3aBUCUMOCTH CHJIBI  B3aUMOJCHCTBUS
3apsOKEHHBIX TEJT OT BEJTMYMHBI 3apSAJI0B U PACCTOSIHUS MEXK]TY TeJIaMu).

DnekTpuueckoe nosie. Hanpssk€HHOCTh anekTpuueckoro nosst. [Ipuammn
CYTIEPIIO3ULIMH JIEKTPUUECKUX M0JI€H (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »snekTpuueckux 3apsaoB. OJIEMEHTAPHBIA  3IEKTPUYECKUN
3apsa. Crtpoenue aroma. [IpoBOAHWMKM W JOUAIEKTPUKHU. 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
HcTouHNKN TOCTOSIHHOTO TOKa. JIeHCTBUSA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuima ToKa. OIEKTPUYECKOE HAIpPSKEHUE.
ConpoTuBIIeHHE TMPOBOJHUKA. YIETBHOE CONPOTHBICHHE BEIIECTBA. 3aKOH
Oma gns ywactka uenu. IlocnepoBarenbHOe W HapajliebHOE COEIUHEHUE
IPOBOJIHUKOB.

PaGota ¥ MOIIHOCTH dJEKTpUYEcKOro Toka. 3akoH Jxoyns—JleHia.
DNeKTpUYEeCKUe UEeNu W TOTPEOUTENH BJIEKTPUUYECKOM DSHEpruu B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE MarHuThl. B3auMonelWcTBHE TOCTOSHHBIX  MAarHUTOB.
MaruutHoe mnoje. MarHuTHoe mosie 3eMJId U €ro 3HAuYeHHWE MJI KA3HU Ha
3emze. OnbIiT DpcTena. MarHUTHOE TOJIE JIEKTPUUYECKOro TokKa. [IpuMeHenue
AJIEKTPOMArHuTOB B TEXHUKE. J[eMCTBUE MArHUTHOTO MOJiI HAa MPOBOJHUK C
TOKOM. DneKTpoABUTATENb OCTOSIHHOTO TOKa. Hcnonb3zoBanue
ANEKTPOABUTATENEH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apajnes. SBieHue >I€KTpOMArHUTHOW uWHAYyKUuU. [IpaBuio
Jlenna. Onextporeneparop. CrocoObl MOMYyYEHUS JJIEKTPUUECKOW DHEPTHH.
DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLUS TEN.

JIBa pojia 3NEKTPUUECKUX 3apsI0B U B3aUMOACHCTBHUE 3aPSAKEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIEKTPOCTaTUUECKAs MHTYKIIHSI.

3aKOH COXpaHEHHUS PJIEKTPUUECKUX 3apsIIOB.



[IpoBOOHUKY U TUDTEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO TTOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B dKUJKOCTH.
["a30BbIi1 pa3ps.
N3mepenue cuiibl TOKa aMIepMeTpOM.
N3MepeHne 3IeKTpUYECKOro HapsHKEHUS. BOJIbTMETPOM.
Peocrtar u MarasuH cOnmpoTHUBIICHUN.
B3auMoencTBrE MOCTOSIHHBIX MArHUTOB.
MopaenupoBaHu€e HEBO3MOXKHOCTH Pa3/ICJICHUS OJFOCOB MarHUTa.
MopaenupoBaHu€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
OnebIT Dpcrena.
MarauTHoOE 1oJe TOKa. DJIEKTPOMArHuT.
JlelicTBME MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
Uccnenosanue aBiIeHUS JIEKTPOMArHUTHON HHIYKIUU.
OmnebiTel @apanes.
3aBUCHUMOCTh  HANpPABJIEHUS HWHIAYKIHMOHHOTO TOKa OT YCJIOBUH  €ro
BO3HUKHOBEHUSI.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
OnbITel 1O  HAOJIOACHUIO  DJCKTPU3AIMH  TeJl HUHAYKIMEH ©  TIpH
CONIPUKOCHOBEHUH.
UccnenoBanne [€MCTBUA  AJIEKTPUUYECKOTO TMOJII HAa MNPOBOJHUKU H
TUBJIEKTPUKHU.
CoOopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKA.
N3mepeHue u peryiupoBaHue CUJIbI TOKA.
N3MmepeHue u peryampoBaHue HAMPSKEHUS.
UccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO YEPE3 PpPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.
OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD DJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IIONIA1 TOTIEPEYHOT0 CEUCHUS U MaTepuala.
IIpoBepka mpaBwia CIOXKEHUS HANPSDKEHUH TPU  MOCTEI0BATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuna sl CWiIbl TOKAa NPU MNapajuIebHOM COEAUHEHUU
PE3UCTOPOB.
Omnpenenenre pabOTHI ANEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.



Onpenenenre MOIHOCTH AIEKTPUUECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTM CHJIBI TOKA4, HMAYLIErO0 4YeEpe3 JaMIIO4Ky, OT
HaIpsKEHUS Ha HEW.
Onpenenenne KIIJ[ HarpeBares.
HccnenoBanre MarHuTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHWTOB MPH UX OOBCIMHCHHUH U
pa3ieiICHUMN.
UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aMMOJICHCTBUSL KATYILIKHU C
TOKOM M MarHuTa OT CHJIbI TOKA M HAIIPaBJICHUS TOKA B KaTYIIIKE.
N3ydenne neicTBUs MArHUTHOTO MOJIA Ha TPOBOAHUK C TOKOM.
KoHncTpyupoBanue u nu3ydenue paboThl 2JIEKTPOIBUTATES.
N3mepenne KII/ anmekTpoaBUrateibHOM yCTaHOBKH.
OnpITBl 1O  HCCIEAOBAHUIO  SIBJICHUS  DJEKTPOMArHUTHOM  MHIYKILIHH:
UCCIIEOBaHUE U3MEHEHUI 3HAYCHUS U HAIIPABIICHUS] HAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3pen 8. MexaHU4yecKue aBneHuUA.

Mexannueckoe nBuwxeHue. MarepuanpHas Touyka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOrO JBMXKEHUsS. PaBHOMEpPHOE MPSIMOIMHENHOE
newxkeHue. HepaBHoMepHoe npsMonuHenHoe ABWKeHHWe. CpemHsas U
MTHOBEHHAsI CKOPOCTH TeJa IIPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyCcKOpeHHOE NpsIMOJIMHENHOe aBmkeHue. CBoOOgHOE
naaeaue. OneiTe! ['anunes.

PaBHOMepHOE JBMXKEHUE 1O OKPYKHOCTH. Ilepron u yactota oOpamieHus.
JIuHeitHas u yrioBasi CKOpOCTHU. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoi 3akoH Herorona. Tpermii 3akoH
Herorona. [IpuHIMnD cynepno3suunu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHHS,
CUJIa TPEHUS MOKOS, IPYTUE BUbI TPCHUSI.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TSATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nanenus. JIBwxkenne miaHeT Bokpyr Cousnia. IlepBast kocMudeckas CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHoBecue wmarTepuanbHOM  TOUKH. AOCOJIOTHO TBEPAOE  TEJO.
PaBHOBecHe TBEPAOTO Tena C 3aKPEIIEHHOW OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynee Ttena. HW3meHenwe wumnynbca. HWMnynbC cuibl.  3aKOH
COXpaHEHUS UMITyJIbca. PeakTHBHOE ABHUKEHHE.



Mexannueckass pabota U MOLIHOCTb. PaboTa cun TsbKecTH, yHpyrocTH,
Tperusi. CBsa3b dHepruu U paboTsl. [loTeHIManbHas SHEPrus Teja, MOTHSATOTO
HaJl TOBEPXHOCTBIO 3eMiu. [loTeHnManbHas DSHEpPrus CKaTOU NPYKHUHBIL.
Kunertnueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUH. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPIHH.

Jlemoncmpayuu.

HaGmonenne MexaHHYeCKOTrO JIBIKEHHUS TeJla OTHOCHUTEIBHO Pa3HBIX TEl
OTCYETA.

CpaBHEeHME myTeld M TpPACKTOPUN JBW)KEHHMsS OJHOIO M TOIO JKE€ TeJa
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS MTPSIMOJIMHEMHOTO JIBUKEHUS.
HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaGnronenue nBM>XeHHs Tejla 0 OKPY>KHOCTH.

HaGnroneHue MexaHM4eCKUX SIBICHHM, MPOUCXOASIIMX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHHM OTHOCUTEIBHO
KaOuHeTa (PU3UKHU.

3aBUCUMOCTb YCKOPEHHS Tejla OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CUIIBI.
HaGnronenue paBeHCcTBa CUIT PU B3aUMOJICUCTBUM TEJL.

N3meHenue Beca Tena Npyu yCKOPEHHOM JBUKEHUU.

Ilepemaya uMmIryabca py B3auMOJEHCTBUH TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHne UMITyJIbca IPU HEYITPYTOM B3aUMOJEHCTBUN.

CoxpaHeHne UMITyJibca Mpu a0CONMIOTHO YIPYTOM B3aUMO/ICHCTBUU.
Habutoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUYECKON HEPruu Mpu CBOOOTHOM MaJICHUH.

CoxpaHeHHe MEXaHUYECKON SHEPIUH NPU JBMKEHUM TEJa MOJ JeHCTBHEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimel.

KoHcTpynpoBaHne TpakTa i pa3roHa W JAJbHEHMIIEro paBHOMEPHOIO
JBIKEHUS [IAPUKA WU TEJICKKH.

OnpeneneHue cpeHEe CKOPOCTH CKOJIbKEHHsI OpycKa WM JIBH)KEHHS ILIapUKa
110 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHrne yCKOpEHUsT Tela Ipd PABHOYCKOPEHHOM JIBJKEHHH IIO
HAaKJIOHHOM IJIOCKOCTH.

HccnegoBanne 3aBUCUMOCTH TYyTH OT BpPEMEHHU IMPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.



[IpoBepka rumoTe3bl: €ciii MpU PAaBHOYCKOPEHHOM JBMXKEHUU 0€3 HavyaJlbHOU
CKOPOCTH TYTH OTHOCATCS KaK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUSL OT CUJIbI HOPMAJIbHOTO
JABJICHHUSI.

Omnpenenenre K03 HUIIMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBH>KCHUU Teja 10
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue paboOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C UCIOJIb30BAaHUEM
HEMOJABMXKHOTO U MOJABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpAHEHHUS SHEPTUU.

Pa3nen 9. Mexannueckue KoJie0aHUs ¥ BOJIHBI.

Konebarenbnoe paBuxenue. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHMIL:
NepuoJ, 4acToTa, aMIUIUTyJa. MaTeMaTU4eCcKUil W NPYXKUHHBIA MAasTHUKH.
[IpeBpaiiienrie 3HEPTUM MpU K0JIeOATEIBHOM JIBUKEHUH.

3aryxatonue  koniebaHus.  BbIHy)KIneHHble  KojeOaHusi.  Pe3onHaHc.
Mexannueckue BOdHBL. (CBONCTBA MEXaHMYECKUX BOJIH. I[IpomonbHblE U
MONEPEYHbIE BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHCHMUS.
MexaHn4uecKkre BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa  BbIcOTa TOHA. OTpaxkeHue 3Byka. MudpasByk u
yIBTPa3BYK.

Hemoncmpavuu.

HaGnronenue konebanuwii Ten moa JACHCTBUEM CHIIBI TSOKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOntonenue BeIHYXIC€HHBIX KOJIEOaHHUM U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI1 pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre 4acTOTHI U IEPHOJIA KOJICOAHUH MATEMAaTHIECKOTO MasiTHUKA.
Omnpenenenre 4aCTOTHI U MIEpUOIa KOJIeOaHUH TIPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPHO/IA KOJIEOAaHUH TTOBEIICHHOTO K HUTH TPy3a
OT JIJTMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH TEpHOJa KOJICOAHUN MPYKMHHOTO MasTHUKA OT
Macchl Ipy3a.



[IpoBepka HE3aBUCUMOCTH TE€PUOia KOJeOaHU rpy3a, MOJBEUIEHHOTO K HUTH,
OT MaccChl Ipy3a.

OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh Teproja KoJIeOaHU MPYKMHHOTO
MasiTHUKA OT MACChI TPpy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaIeHUS.

Pa3nen 10. DiieKTpoMarHuTHOE 1M0J1e M 3JIEKTPOMATHAUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE TOJie. DJIEKTPOMarHuTHele  BOJHBL.  CBolcTBa
AJEKTpOMarHuTHhIX BOJH. [Ilkama snexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas rnpupojaa cBera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomol u onvimeol.

N3yyenne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBbI0 MOOMJIBHOIO
TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUS.

JlyueBass  moxmens  cBera. Mcrounuku — cBera.  [IpsaMonuHenHoe
pacnpoctpanenne cBerta. 3armeHuss ConHna u Jlynesl. OtTpaxeHue cBera.
[1mockoe 3epkaino. 3aKOH OTPAaKEHHS CBETA.

[Ipenomnenue cera. 3akoH mpesnomiieHHs cBeTa. [lonHOoe BHyTpeHHee
oTpaxkeHHe cBeTa. VICHoJIb30BaHHE TMOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xom nyuedt B nmH3e. OnTtuyeckas cucrema (oroamnmapara,
MUKpPOCKOIIa U Teneckona. ['71a3 kak onTudeckas cucrteMa. bau3opykocTh U
JNAITbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onwitel HetoToHa. CroxeHue
CIIEKTpaJIbHBIX IIBETOB. J(ricniepcusi cBeTa.

Jlemoncmpayuu.

[IpsAMonMHEHOE PACIIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tomy4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHYecKuii CBETOBO/I.

Xon iaydeil B coOuparoiiei JInH3e.

XoJ JIydeu B PaCCEUBAIOLIEH JIMH3E.

[Tomyuenue n300pakeHUi C TOMOIIBIO JIMH3.



[Ipunuun aeiicTBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopens ria3sa.

Pasnoxenue 6emoro cBera B CHEKTP.

[Tomyyenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimot.

HccnenoBanne 3aBUCHMOCTH yIJIa OTPAKEHHUS CBETOBOTO Jyda OT YIUIa
MaJICHUS.

N3ydenne xapakTepuCTHK U300pakKeHUs MPEAMETA B TIIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHHS] CBETOBOIO Jyda OT yria
NaJICHUS HA TPAHUIIE «BO3yX—CTEKIIOM.

[Toydyenue n3o00paxeHuit C MOMOIIbIO COOMPAIOIEH JTUH3BI.

Onpenenenrue (QOKYCHOTO pACCTOSHHUS U ONTHYECKOW CHUJIBI cOoOMparoien
JIUH3BI.

OnbITHI 110 pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITel MO BOCHPUSATUIO LBETAa MPEAMETOB IpPU HUX HAONIIOIEHUU dYepes
LIBETOBbIE (DUIIBTPBHI.

Pasznea 12. KBanToBble ABJICHHSA.

Omnsitel Pezepdopna u minanerapuas mojaens aromMa. Moaens atoma bopa.
Hcnyckanune u nornomeHre cBeta atoMoM. KBaHTbI. JInHEYaThIE CIIEKTPHI.

PagmoaktuBHocTh. Aubda-, Oera- u ramma-uznydeHus. CTpoeHue
aTtomMHOro  sapa. HykimonHas Mozens  aroMHOro  sugpa.  M3oTomnsl
PannoaktuBHbIe npeBpamenus. [lepuosa nomypacnaga aTOMHBIX sIED.

SnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsA0BOr0 U MacCOBOI'O YHUCEN.
OHeprus cBsi3M aTOMHBIX sAzep. CBsA3b Macchl M SHEPruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku s3eprun ConHLa U 3BE3 1.

Anepnas sHepretuka. JleMCTBUS pPaguOaKTUBHBIX M3JyYEHUN HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CriexTpbl U31y4YeHUs U MOTJIOICHUS.

CriexTpbl pa3IMYHbIX Fa30B.

CnekTp Bojopoa.

HaGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTurika HOHU3UPYIOIIUX U3TYyYECHUH.

Perucrpatius u3inydeHus IpUpOAHBIX MUHEPAJIOB U TPOYKTOB.

Jlabopamopnsie pabomol u onvimeol.

HaburoieHne CruomHbIX U TMHEHYaThIX CIEKTPOB U3ITyYSHUSI.
HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUU YACTUILIBI [0 TOPMO3HOMY ITyTH (110
doTorpadusim).



N3mepenue painoakTUBHOTO (poHa.

IHoBTOpPHTEIBLHO-0000 IIAKO M MOAYJIb.

[ToBTOpUTENBHO--000011IaIOIIIN I MOJyJIb npeJHa3HayeH IS
CUCTEMATH3allMM ¥ O0000OHIEHUS MPEAMETHOrO COJAEpPX AaHUS U OIbITa
JESITeNIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHHUU BCETO Kypca (PU3MKH, a TaKKe
JUI MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHy MO (hU3MKE AJIs
00y4Jaromuxcsi, BEIOPABIINX ATOT yUCOHBIN MPEIMET.

[Ipy w3ydyeHMH AAHHOTO MOJYJS PEaTM3yIOTCS W CHCTEMAaTHU3HPYIOTCS
BUJBI JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUUBACTCS JOCTHUKCHHE
OPEIMETHBIX W METAllPpeIMETHBIX IUIAHUPYEMBIX pPE3yJIbTaTOB OOYyYEHHS,
(opMupyeTcsl eCTECTBEHHOHAay4YHasi TPaMOTHOCTh: OCBOEHUE HAyYHBIX METOJ/IOB
UCCIIEIOBAHUS SIBJICHUN NMPUPOABI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSACHATh
¢uznyeckue sBICHUS, TPUMEHSS TOJy4YCHHBIC 3HAHMS, pEIIaTh 3aJadd, B TOM
YHCIIe KaYeCTBEHHBIE M SKCTIEPUMEHTAIIbHBIC.

[IpyHUIMNIUATBHO  JEATEIBHOCTHBIM  XapakTep JAaHHOIO  pasfelna
peanzyeTcs 3a CU€T TOro, UTO OOyYaIOUIUECs BBIMOIHIIOT 3aJaHusl, B KOTOPBIX
UM TIpeJIaraeTcsi:

HAa OCHOBE TMOJYYCHHBIX 3HAHWW pACO3HABaTh M HAYYHO OOBICHSITH
duznyeckue SIBICHNUS B OKPYXKAIOUIEH MPUPOE U TTOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUMH, B
TOM YHCJIE JJI IPOBEPKU TUIIOTE3 U MOITYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAYYHBIE OCHOBBI Han0OJIee BAXKHBIX TOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTH, HaNpUMep, MPAKTUYECKOTO  HUCIOJIB30BAaHUS  Pa3IMYHBIX
MCTOYHUKOB HEPTUU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX
M3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
HaIpaBJIeHO Ha JIOCTH)KEHHE JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
00pa3oBaTENIbHBIX PE3YJIHTATOB.

B pesynbrare wu3ydenuss (U3MKM Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBaHuss y oOyuwaromierocs OyayT cQopMHPOBaHBI  CICAYIOIIHE
JUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpuoOTHYECKOT0 BOCITUTAHMSA:

— NPOSBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3nUecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K JOCTHKCHHUSIM POCCUNCKHUX YUEHBIX--(DU3UKOB;

2) TPa:KIAHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

— FOTOBHOCTbH K AKTUBHOMY YYacTHIO B 00CY>KJIEHUU OOIIECTBEHHO 3HAUMMBbIX U
TUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM IOCTHKEHUN
busuKy;

— OCO3HAHHME BAXKHOCTH MOPAIbHO--3THUYECKUX IPHUHIUIIOB B AESATEIBHOCTU
YYEHOTI0;

3) 3CTeTHYECKOT0 BOCTIUTAHNS

— BOCHPHUSATHE ICTETHUECKMX KAaYECTB (PU3NYECKON HAyKu: €€ TapMOHUYHOIO
HOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTI'0 MO3HAHMSA:

— OCO3HaHHME ILIEHHOCTH (PU3MYECKOM HayKM KakK MOIIHOITO HMHCTPYMEHTa
IO3HAHUSI MUPA, OCHOBBI Pa3BUTHs TEXHOJIOTHM, Ba)KHEHIIEH COCTABJISIOLIEH
KYJbTYpHI;

— pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
JesITeNIbHOCTH;

5)  dopmupoBanus  KyJbTYPbl  310pPOBbSi H  3MOIHOHAJILHOIO
0J1aromnoJry4us:

— OCO3HaHUE LIEHHOCTH Oe€30MacHOro obOpa3a KHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXXHOCTU TMpaBWJl O€30MacHOro IMOBEACHHUS Ha
TpaHCIIOPTE, HA JOpOrax, C 3JEKTPUYECKUM M TEIJIOBBIM O0OpYyIOBaHHEM B
JOMAITHUX yCIOBUSX;

— c(hOpMHUPOBAHHOCTh HaBbIKa peQIeKCUM, TPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4ejoBeKa;

6) TPy 10BOT0 BOCIIMTAHMSA:



— aKTUBHOE y4YacTHE B PEIICHMHM NPaKTHUUYECKUX 3adad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allik, TOpojJia, Kpass) TEXHOJOTHYECKOH |
COIMAIbHOW HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE U (DU3UICCKUX
3HAHUM;

— UHTEPEC K MPAKTUYECKOMY U3yUCHHIO TPOeCChii, CBA3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS :

— OpHEHTAalMs Ha NMpUMEHEHHWE (PU3MYECKUX 3HAHWUU Ui pelieHus 3a1ad B
00JIaCTH OKpY’XKaroIlel cpeapl, IJIAaHUPOBAHMS TIOCTYMKOB M OLIEHKH HX
BO3MOYKHBIX TTOCJIEJCTBUH JIJI1 OKPY’KAIOILIEH CPEIbI;

— OCO3HaHHME TJI00AJIBHOTO XapakTepa 3KOJOTHYECKHX IMpOoOJIeM U IMyTed ux
pelieHus;

8) amanTanmuH K HM3MEHAIOIIMMCS YCJIOBHAM CONMAJIBLHON W NPHPOIXHOI
cpeanbl:

— TOTPEOHOCTh BO B3aMMOJICMCTBUM TP BBITIOJHEHUH HCCISIOBAHUM U
MPOEKTOB (PU3UYECKOM HAMPABJICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYIuX,

— TOBBIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH YEPE3 MNPAKTHYECKYIO
NESITeIIbHOCTD;

— OTpeOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4uciie (OPMYJIUPOBATH
UJICU, TIOHATHS], TUTIOTE3bI O PU3NUECKUX OOBEKTAX U SIBJICHUSX;

— OCO3HaHHWE JIePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

— TUIAHUPOBAHUE CBOETO pa3BUTHUSI B TMPUOOPETEHHWU HOBBIX (PU3UUYECKUX
3HAHUI;

— CTpEeMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3M MIPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3HUECKUX 3HAHUIA;

— OIICHKAa CBOUX JICMCTBUI C Y4YE€TOM BIIMSHUSA Ha OKPYXKAIOWIYIO Cpexdy,
BO3MOJKHBIX TJI0OQTBHBIX MTOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynprare ocBoeHHS mporpaMMbl N0 (U3WKE HA YPOBHE OCHOBHOTO
oOmero  oOpa3zoBanusi y  oOywawomerocss  Oyayr  chopMuUpOBaHbI
MeTanpeMeTHbIe pe3yJbTaThl, BKITIOUAIOIITNE MIO03HABATENIbHBIC
YHHUBEpCaJbHble Y4YeOHbIE JEHCTBHUS, KOMMYHHMKATHUBHBIE YHUBEpCAJIbHbIC
yueOHbIE AeICTBUS, PETyJIATUBHBIE YHUBEPCAIbHbIE YdeOHbIEe IEHCTBUSI.

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE AelCTBUA



ba3soBble forMyeckune fencTBmA:

BBISIBIISITh U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIIMK, OCHOBAHMS JUIs
00001IIeHHS 1 CPAaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pacCMaTpUBAEMbIX (pakTax,
JAHHBIX ¥ HAOJIOJIEHUAX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIISITh  [TPUYMHHO--CJICJICTBEHHbIE CBSI3M  TPU  HU3YYCHUH (PUINYECKUX
SABJICHUM U TPOLIECCOB, JAENIaTh BBIBOJABI C MCIOJB30BAHHEM JIEYKTUBHBIX U
WHIYKTUBHBIX yMO3AaKIIOUEHWW, BBIABATATh THUIOTE3I O B3aMMOCBI3SIX
(bU3HYEeCKUX BETNYNH;
CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus ydyeOHOM (u3ndeckoil 3agauu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PELICHUs, BHIOOp HamOOJee MOAXOMASIIErO
C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/IbCKHe 1eHCTBUA:
MCIIOJIb30BaTh BOIIPOCHI KaK MCCIEI0BATEIbCKUM NHCTPYMEHT IMO3HAHUS;
IIPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(pu3nyecKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHNE (DU3UUECKOTO SIBJICHMUS;
OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTbh MH(POPMAIIUIO, TIOJYYEHHYIO B
XO/JI€ UCCJIEI0BAHMS WIIA SKCIIEPUMEHTA;
CaMOCTOSTENIbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
IPOBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEIOBAHMS;
MIPOTHO3MPOBATh BO3MOXKHOE JAJIbHEWIIEE pa3BUTHE (PU3HUECKUX MPOLIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJIOXKEHUS 00 WX Pa3BUTHM B HOBBIX YCJIOBHUSX U
KOHTEKCTaX.

Pabora c undgopmanmeii:
MPUMEHATh Pa3IUYHbIE METO/bl, MHCTPYMEHThl W 3alpoChl MPH TMOUCKE U
orbope uH(OpMAIMKM WM JAaHHBIX C Y4Y€TOM TMPEJIOKEHHON Yy4eOHOU
dbu3ndIecKo 3a1a9H;
aHAJIU3UpOBaTh, CHCTEMATU3UPOBaTh M HMHTEPHIPETUPOBATH HHPOPMALIUIO
Pa3TUYHBIX BUJOB U (OPM TMPEACTABICHHUS;
CaMOCTOSITEIbHO  BBIOMpaTh  ONTUMAIbHYIO  (GopMy MIPEICTABIICHUS
uH(poOpMaIMU U WJUTIOCTPUPOBATH pElIaeMble 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMaMu, MHOU TpaduKkoil 1 UX KOMOMHAIUSMU.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIe YUeOHbIe 1eiiCTBHUA:
B X0J1e 00CYXIeHUSI yueOHOTO MaTepuaa, pe3yabTaToB JIA0OPATOPHBIX padOT U
IPOEKTOB 337]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMbI U BhICKA3bIBATh



U7ICH, HAIlCJICHHBIC Ha PEIICHUE 3a/1aud W ToIepKaHue OJIaroyKeaaTeIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYKJCHHS C CYXICHUSMU JAPYTHX YYaCTHUKOB JHAJIOTra,
0oOHapyKUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMChbMEHHBIX TEKCTAX;

MyOJMYHO TIPEJCTABIATh PE3YIbTaThl BBIMOTHEHHOTO (DU3MYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHMUMAaTh M HCIIOJIb30BaTh MPEUMYIISCTBA KOMAHIHOW W WHIWBUIYaTIbHOM
pabOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYCCKOM TTPOOIEMBIL;

MIPUHUMATH TIEJIM COBMECTHOM JEATEeTLHOCTH, OPTaHU30BBIBATh ACHCTBUS 10 €€
TOCTIDKCHUIO: PACTIPENENATh POJH, OOCYXKIaTh TMPOMIECChl W PE3yIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJTHATh CBOIO YacTh Pa0OTHI, JIOCTHUTas KauyeCTBEHHOI'O pe3ysibTaTa II0
CBOEMY HAIIPaBJICHUIO U KOOPJAMHUPYS CBOHM JICHCTBUS C JIPYTUMH UYICHAMHU
KOMAaH/IbI;

OIICHHWBAaTh KAa4eCTBO CBOEro BKJaJa B OOIMI MPOAYKT IO KPHUTEPUSIM,
CaMOCTOSTEIIEHO COPMYITHPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusamnus:
BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX M YUCOHBIX CHUTYaAIUSX, TPEOYIONTUX IS
pereHus GU3NIECKUX 3HAHUM;
OpPUEHTHUPOBAThCS B PA3NIMUHBIX  MOAXOJAaX  NPUHIATHS  pEUICHUM
(MHAMBUAYaJbHOE, TIPUHSATHE pEUIeHUs B TPYIINe, TPUHATHE pelIeHU
rpynmnoi);
CaMOCTOSTEIIbHO COCTaBJIATh AJTOPUTM pEIIeHHS (DU3UYECKON 3amadu WU
IUIaHa MCCJICIOBAHUA C YYETOM MMEIOIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIPeIjlaraeMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHbI HHTE/IEKT:
JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYyAIlUH U MpeJjiarath riaH e€ N3MEHEHUS,
OOBSACHATh  TPUYMHBI  JOCTHKCHUS (HEeIOCTHKEHUSI)  PE3yJIbTaTOB
JeSATEILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHBHI B JACATEIBHOCTH (B TOM YHCJIC B XOJ BBITIOJHEHUS
(bu3HUeCcKOro MCCAEAOBAHNS WM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHUBIINXCS CUTYaIlUN, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIITNX TPYTHOCTEH;
OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBHSIM;



CTaBUTh ce€0s HA MECTO JPYroro 4ejoBeKa B XOJ€ CHOpa WIM JAMCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYIrOro;

Mpu3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU perieHnH (U3HUECKUX 3a7ad WK B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ IPABO IPYroro.

HPEAMETHBIE PE3YJIbTATBI

K xonIy 00y4ueHus B 7 Kjacce IpeIMETHBIC PE3yJIbTaThl HA 6a30BOM

YPOBHE JTOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:
WCIIOJIb30BaTh MOHATHS: (PU3UYECKUE U XUMUYECKHUE SBJICHU, HAOIIO/IeHE,
AKCIIEPUMEHT, MOJIeNIb, THUIOTE3a, CAWHHUIBI (U3UYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BEIIECTBA (TBEPIOE, KUIKOE, Ta3000pa3HOE),
MEXaHMYECKOE JBUKEHHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEHHOE),
TpaeKTOpHs, paBHOJICUCTBYIOIIAS cuiIa, Aeopmarius (yupyras, IiacTHIecKkas),
HEBECOMOCTb, COOOIIAIOIIUECS COCY/IBL;
paznmmuarh sBiIeHus (Auddy3us, TEIIoBOe JBM)KCHHE 4YacTHIl BEIIECTBa,
paBHOMEPHOE JIBHKCHUE, HEpPaBHOMEPHOE JIBIDKCHUE, WHEPITHS,
B3aMMOJCUCTBUE TEJ, PABHOBECHUE TBEPIABIX TEN C 3aKPEIUIEHHOM OCBIO
BpallleHus, Tepeaada AaBiIeHUS TBEPABIMU TeJaMM, JKHIKOCTSIMH W Tra3aMu,
aTMoc(epHoe J1aBieHuUE, IJIaBaHUE TeJl, IPEBPAICHUS MEXaHHUYECKON dHEPIUN)
[0 ONHWCAHUI0O WX XapaKTepHbBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SABJICHUE;
pacrio3HaBaTh MPOSIBIICHUE U3YUYECHHBIX (DU3UUYECKUX SBJICHUN B OKPYKAIOIIEM
MHpe, B TOM 4Huclie (QU3NUECKUe SBICHHUS B MPUPOC: MPUMEPHI ABHIKCHUS C
Pa3IMYHBIMU CKOPOCTSMHU B XMBOM W HEXUBOW NPUPOAE, ACHUCTBUE CHUJIBI
TpEHUs B MPUPOJAEC U TEXHUKE, BIUSHUE aTMOC(EPHOrO IABJICHHUS Ha >KUBOM
OpraHu3M, IUIaBaHHWE PhIO, pblUard B TeJI€ YeJIOBEKa, MPU ITOM IEPEBOJUTH
NPaKTHYECKYI0 3a7ady B Y4eOHYIO, BBIACIATh CYIIECTBEHHBIC CBOWMCTBA
(mpuzHakK) GUUIECKUX SIBJICHUI;
OTIMCBHIBATh H3yYCHHBIC CBOWCTBA TN W (UBHUYCCKHE SIBICHUS, HCIIONB3YS
dbu3udyeckre BeIWYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMs, ITYTh,
CKOPOCTh, CPEIIHSASI CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSXKECTH, BEC Teja, Cuja
TpeHus, AaBjeHue (TBEPIOrO Tela, >KUAKOCTH, ras3a), BHITAJKUBAOIIAS CHIIA,
MeXaHH4YeCcKass paboTa, MOIIHOCTb, IUICYO CHJIbI, MOMEHT CHIIBI, KO3(POHUIIUSHT
MTOJIC3HOTO JACHCTBHS MEXaHM3MOB, KHHETHYECKAs M IOTECHIIMAIbHAS SHEPIus),
IpU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (DU3NUECKUN CMBICT HCIOJIb3YEeMbIX
BCJIMYMH, WX OOO3HAYCHUS M CIWHHIBI (PU3NYECKUX BEIWYWH, HAXOJUTh
dbopMyIibl, CBA3BIBAIOIINE JaHHYIO (U3UYECKYIO BEIMYUHY C APYTUMHU



BEJIMYMHAMH, CTPOUTh TpaduKU U3YYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH,;

XapaKTepU30BaTh CBOMCTBA Tell, (PM3UUECKUE SIBJICHUS U MPOIECCHI, UCTIOIb3YS
MpaBUJia CJIOKEHMs CUll (BAOJb OJHOM mpsmoil), 3akoH ['yka, 3akon Ilackains,
3aKOH ApxuMmesa, MpaBWJIO paBHOBecHs pblyara (OJI0Ka), «30J0TOE MPABUIIO»
MEXaHUKHU, 3aKOH COXPAaHEHUsS MEXaHMYECKON SHEpruy, NpU 3TOM JaBaTh
CJIOBECHYI0 (DOpPMYJIMPOBKY 3aKOHAa M 3alKChIBATh €ro MaTeMaTU4YecKoe
BBIPAXKEHUC;

OOBSACHATH (PU3HUECKHE SBJICHUS, TIPOIIECCH M CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE€ CHUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
PUYUHHO--CIIEJICTBEHHBIE CBSI3H, CTPOUTh OOBsICHEHHE U3 1-2 moruueckux
maroB ¢ omnopoid Ha 1-2 wW3y4YeHHBIX CBOWCTBA (DUIUUYECKUX SBJICHUIA,
(bU3UYECKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacyéTHble 3a7aud B 1—2 neicTBUs, UCHOJB3Ys 3aKOHBI U (HOPMYJIBI,
CBs3bIBarolMe (U3MUECKUE BEIMYMHBI: HA OCHOBE aHajiu3a yCIOBUS 3a/aud
3aMUChIBaTh KPATKOE YCIOBHE, TMOJCTaBIATh (PU3WYECKUE BEIMYMUHBI B
dbopMynbl W TPOBOJAUTH  Pacu€Thl, HAXOJWUThb CIPAaBOYHbIC JIAHHBIE,
HEOOXOJIUMBIC NIl PEUICHUs 3aJ]ay, OLICHUBATh PEATMCTUYHOCTh MOJYYECHHOMN
(bU3UYECKON BEIIMUUHBIL;

pacno3HaBaTh MpPoOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PUINIECKUX
METOJ0OB, B OMMCAHUH UCCJIEAOBAHUS BBIICIATh IPOBEPSIEMOE MPEATIOIOKEHUE
(runotesy), pa3IMyaTh U UHTEPIPETUPOBATH MOTYUCHHBIN pe3yJIbTaT, HAXOIUTh
OIIMOKHU B XOJI€ OMbITA, JEJIaTh BHIBOJIBI IO €T0 PE3yJIbTaTaM;

MPOBOAUTE OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SIBICHUU WIM (PU3NUESCKUX
CBOMCTB Tei: (PopMyIupoBaTh NPOBEPSEMbIE TMPEIIOIOKEHUS, COOUPATh
YCTAaHOBKY W3 TMPEIOKEHHOTO OO0OpyJOBaHMS, 3alMChIBATh XOJ OMNbITa U
bopMyIUpOBaThH BHIBOJII,

BBITIOJTHATh MPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHM, MaccChl Tejna, o0béMma,
CWJIBI M TEMITepaTyphl ¢ UCIOJIB30BAHIUEM aHAJIOTOBBIX U IIU(PPOBHIX MPHUOOPOB,
3aMuChIBaTh TOKa3aHUs MPUOOPOB ¢ YYETOM  3aJaHHOM  aOCOJIOTHOU
IIOIPELTHOCTHA U3MEPEHUN;

MPOBOJUThH MCCJICIOBAHUE 3aBUCUMOCTH OJHON (DU3MYECKONW BEITUYUHBI OT
Ipyrol ¢ HCHOJIb30BAHHEM TMPSAMBIX H3MEpPEHUN (3aBUCUMOCTH  IYyTH
PAaBHOMEPHO ABUXKYIIETOCS Tela OT BPEMEHU ABUKEHUS Tella, CUJIbl TPEHUS
CKOJBKEHHS OT Beca Tela, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tem U
HE3aBUCHUMOCTH CHJIbI TPEHHS OT IUIOMIAAA CONPUKOCHOBEHUS TEJ, CHJIbI
YOPYTrOCTH OT YJJUHEHHS TPY>KUHBI, BBITAJKUBAIOIICH CHIBI OT 00BEMA
MOTPYKEHHOM YAaCTU TeJa U OT IUIOTHOCTHU KHUJKOCTH, €€ HE3aBUCHUMOCTH OT



IUIOTHOCTU TeNa, OT INIyOMHBI, Ha KOTOPYIO MOIPY>KEHO TeNO, YCIOBUH
IJIaBaHUs TeEJ, YCJIOBUM paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4YEOHOTO HCCIEOBaHUS, COOMPATh YCTAHOBKY M BBIMOJHSTH
U3MEpEHMs], Cienysl MNpeIJIOKEHHOMY IUIaHy, (UKCUPOBATh pE3yJbTaThI
[OJlyYEHHOW 3aBUCUMOCTU (PU3MUECKUX BEIMYMH B BHJE MPEAJIOKEHHBIX
TaOJIUI ¥ TPAQUKOB, JENATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PUZNUECKHUX BEITMYUH (IULIOTHOCTH BEIIECTBA
AKUAKOCTH U TBEPJIOTO TENa, CUIIA TPEHHS CKOJIBKEHMSI, IaBJICHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CUJIA, AEMCTBYIOLIAs HA MOTPYKEHHOE B KUAKOCTD TEIIO,
KO3Q(UIMEHT MONe3HOro  JEHCTBUS ~ IPOCTBIX MEXAaHU3MOB),  CIEIys
MPeJIOKEHHOW MHCTPYKIUU: TIPH BBHITIOJHEHUH U3MEpPEHUN coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCISATH 3HAYEHUE NCKOMOM BEJTMYHHBIL;
coOJII0/1aTh MPaBUIJIa TEXHUKU O€30MMaCHOCTU IpH padboTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh NMPUHIUIBI ACUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JWHAMOMETp, COOOMIAIOIIMECS COCyAbl, OapoMeTp, phlyar,
ITOIBYDKHBIN M HEIIOABYDKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTB;

XapaKTEepHU30BaTh MPUHILMIIBI JEHUCTBUS HU3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONMUCAHUSA (B TOM YHCJIE: MOAIIUIHUKU, YCTPOUCTBO
BOJOIIPOBO/IA, THAPABINYECKUNA IPECC, MAHOMETP, BBICOTOMEp, NOPIIHEBOMN
HacocC, apeoMeTp), UCIHOJIb3ysl 3HaHUA O CBOMCTBaxX (U3UYECKUX SBJICHUU U
HE00XoANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(MOPMAIMIO O MPUMEPAX) MPAKTHYECKOIrO
UCTIOJb30BaHUs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM JKU3HM JIJIs1 00ECTICUEHMUSI
06€30macHOCTH MPHU OOpalIeHUH ¢ MPUOOpPaAMU U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUsl 3[I0pOBbsl U COOJIIOJIEHUS HOPM SKOJOTMYECKOrOo MOBEACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBISATH OTOOpP UCTOYHUKOB UH(OpMaIiK B IHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCA 3HAHUU M IYyTEM
CPaBHEHHUS Pa3IMUHbIX UCTOYHUKOB BBIIEIATh UH(POPMALIHIO, KOTOpas SBISETCS
IPOTUBOPEYUBOUN WM MOXKET OBITh HEJIOCTOBEPHOIA;

UCIOJIb30BaTh TPHU BBIMIOJIHEHUH Y4YEOHBIX 3aJaHUi Hay4YHO--TIOMYJISIPHYIO
JTUTEPATYpy (PU3NUECKOr0 COJAEpkKaHUsl, CIPAaBOYHbIE MaTEpPHAIIbI, PECYpPCHI
cetu  MHrepHer, BiageTe  Npu€MaMM  KOHCHEKTUPOBAHUS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(POPMALIUU (PUZUYECKOTO COAEPKAHUS, B TOM YHUCIIE
nyOJUYHO AeNiaTh KpaTKhe COOOILIEHUSI O pe3yJbTaTax MPOEKTOB WM y4eOHBIX



UCCIICIOBAaHUM, MPU 3TOM IPaMOTHO HCMOJIb30BaTh M3YyUYEHHBIA MOHATUHHBINA
ammapart Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU  BBIOJTHEHWHU YYEOHBIX TPOCKTOB W HCCIEJAOBAaHUN pacIpenesaTh
00SI3aHHOCTH B TPYyMIE B COOTBETCTBUM C IMOCTABJICHHBIMU 33JlayaMH, CIEIUTh
3a BBIMIOJIHEGHHEM IIJIaHA JEUCTBUM, aJeKBATHO OIEHMBATh COOCTBEHHBIM BKJIAJ
B JICATEJIHOCTh TPYIINbI, BHICTPAMBATh KOMMYHUKATHBHOE B3aMMOJICUCTBUE,
YYUTBHIBAs MHEHUE OKPY>KaIOIIUX.

K xonmy oOyuenus B 8 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:
WCIIOJIL30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arpETraTHbIE COCTOSIHUA BEIIECTBA, KPUCTAIIIMYECKUE U
amopdHbIe TeJa, HACBIIIICHHBIN U HEHACHIIIICHHBIN Map, BIAXKHOCTh BO3/IyXa,
TEeMIIepaTypa, BHYTPEHHSII JHEPTHs, TEIUIOBOM JBUTraTeb, 3JIEMEHTApHBIN
AIEKTPUUYECKUHN 3apsiji, JIEKTPUUECKOE TOJI€, TPOBOJIHUKUA U TUDJIEKTPUKH,
MOCTOSTHHBIN AJIEKTPUUYECKHUI TOK, MArHUTHOE TOJIE;
paznuyaTh SBJICHHS (TEIJIOBOE pACIIMPEHUE M CXKaTue, Tervionepeaaya,
TEIJIOBOE PABHOBECHE, CMAauYMBAaHHUE, KaNWJUISIPHBIE SBJICHUS, WCIAPEHHUE,
KOHJICHCAIlUsA, IUIaBJIEHWE, KpUCTauih3anus (OTBEpJEBaHUE), KHUIICHHUE,
Terionepeaadya (TEIJIONPOBOIHOCTh, KOHBEKIIMS, W3JIYyUYCHHE), AJICKTpU3aIUs
T€J, B3aUMOJICUCTBUE 3apsANIOB, NEUCTBUS BJIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHICTBUE MAarHUTOB, JCHCTBHE MAarHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM, OJJEKTPOMAarHUTHas WHAYKIUS) [0 OMNHCAHUIO UX
XapaKTepHBIX CBOMCTB W HA OCHOBE OIBITOB, JACMOHCTPUPYIOIIMX JTaHHOE
(u3HUecKoe SIBICHHUE;
pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (DU3UYECKUX SBICHUM B OKPYXKAIOIIEM
MUpE, B TOM 4YHCIe (Qu3nyecKkue SBICHUS B TMPUPOJIC: TMOBEPXHOCTHOE
HAaTSDKEHUE W KaNWUISAPHBIE SIBIEHUS B NPUPOJE, KPUCTAUIBI B MPHUPOJE,
m3nyyenue ConHIa, 3amMep3aHve BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE
pOChI, TyMaHa, WHes, CHeEra, »JJICKTpUYECKHE SBJIEHUA B aTrMmocdepe,
ANEKTPUYECTBO KUBBIX OPTraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, APEiQ MOIIOCOB,
pOJIb MAarHUTHOTO MOJS JJIs KU3HM Ha 3emile, MOJISIPHOE CHUSIHHE, IIPU ATOM
MEePEBOINTHh TMPAKTUYECKYI0 3a/Jadyy B YYE€OHYIO, BBIICIATH CYIIECTBECHHBIC
cBOMCTBa (IpU3HAKK) (PU3NYECKUX SIBJICHUM;
OTNMUCHIBATh HW3Y4YEHHBIC CBOWCTBA TeJl M (PU3MUECKUE SBICHUS, HCIOIB3YS
¢usnueckrue BEIMYMHBI (TeMIreparypa, BHYTPEHHSISI DHEPTUs, KOJUYECTBO
TEIJIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJEIbHAasl TEIJIOTa IJIABJICHHUS,
yJAeJibHasl TEIjioTa MapooOpa3oBaHusl, yiAelbHAs TEIJIOTa CrOpaHUsl TOIUIMBA,
KOA(PPUIIMEHT MOJIE3HOTO JAEHUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS



BJIQKHOCTb BO3[yXa, OJJEKTPUYECKUN 3apsjl, CHJIA TOKa, DJIEKTPUUECKOE
HaIlpsSOKEHUE, CONPOTUBIIEHHE MPOBOAHHUKA, YAEIBHOE COMNpPOTUBIICHUE
BEILIECTBA, pabdOTa M MOIIHOCTh AJIEKTPUYECKOr0 TOKA), IPH OMHCAHHUH
OPaBWJIBHO TPAaKTOBaTh (U3MUECKUA CMBICI HCIHOJB3YEMBIX BEJIMYMH,
0003HaUYEHUS U €IUHULBI (PU3UYECKUX BEIWYMH, HAXOAUTh (OpMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIMYUHY C JAPYTUMU BEIMUMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOIMCTBA TeNd, (PM3UUYECKUE SIBICHUS U MPOLIECCHI, UCTIONb3YS
OCHOBHBIE ~ TIOJIOXKEHHS  MOJIEKYJSIPHO--KUHETUYECKOM  TEOpPUM  CTPOECHMS
BEIIECTBA, MPUHIUI CYNEPHO3ULINU MoJIeH (HAa KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHUs 3apsja, 3akoH OMa [uId ydacTka nemnu, 3akoH Jlxoymns—JIenna,
3aKOH COXPAHEHHMS SHEPI'HH, IPU ITOM JIaBATh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAXKCHHUE;

OOBSACHATH (hU3HUECKHUE MPOILIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaLHI IIPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYMUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHWE Hu3 1-2 jornyeckux
maroB ¢ omopod Ha 1-2 u3y4YeHHBIX CBOWCTBAa (PU3MUYECKHUX SIBICHU,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHble 3a7aud B 2—3 JEHCTBUS, HUCIOJIb3Ysl 3aKOHBI U (HhOPMYJIBI,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIIMYMHBI: HA OCHOBE aHajlM3a YCJIOBUA 3aJlaud
3alKUChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEAOCTATOK AAHHBIX MJIs1 PELICHUS
3aayd, BBIOMpaTh 3aKOHbI W (OpMYJbl, HEOOXOIMMBIE IJIsi €€ pEelIeHHs,
MPOBOJIUTh pPAacy€Tbl M CpPABHUBATh [OJYYEHHOE 3HA4YEHHE (PU3HUECKOU
BEJIMYMHBI C U3BECTHBIMM JIAHHBIMU;

pacno3HaBaTh NPoOJIEMbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIUA (PUINYECKHUX
METOJIOB, HCIIOJIb3Yysl OIMCAaHWE HCCIENOBAHMS, BBIICHATh MPOBEPSEMOE
OPEANOIOKEHNE,  OLEHUBATh  MPAaBWIBHOCTH  MOPSAKA  NPOBEACHUSA
MCCJIEI0BAHMSI, 1€71aTh BBIBOJBL;

MIPOBOJIUTH OIBITHl MO HAONIOACHHUIO (PU3NYECKHUX SIBJICHUN WU (PU3NYECKHUX
CBOMCTB TeJl (KallWJUIAPHBIE SIBICHMS, 3aBUCUMOCTD JIABJICHUS BO31yXa OT €ro
o0bEMa, Temmeparypbl, CKOPOCTH Ipoliecca OCThIBAHMS W HarpeBaHUs IpPH
M3JIyYEHUH OT LBETA W3JIy4Yarolleil (IMOrjolarollei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHHUs] BOABI OT TEMIEPATYypbl XKUIAKOCTH M IUIOHIAAN €€ MOBEPXHOCTH,
ANEKTpU3alusg  Ted U B3aUMOJCHCTBUE  DJIEKTPUYECKUX  3apsjoB,
B3aMMOJICWCTBHE MOCTOSHHBIX MAarHUTOB, BU3yaJW3alWs MarHUTHBIX IOJIEH
ITOCTOSIHHBIX MAarHUTOB, ACHCTBUS MarHUTHOTO MOJS HAa MPOBOJAHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUTATENSI MOCTOSHHOIO TOKA):
(GopMynMpOBaTH MPOBEPSIEMBIE TPEANOI0KEHUS, COOUPATh YCTAHOBKY U3



PEAJIOKEHHOTO 000pYyIOBaHMSI, OIMUCHIBATH XOJl OMNbITa U (HOPMYIHUPOBATH
BBIBOJIBL

BBITIOJIHATDh TPSIMbIE M3MEPEHUSI TEeMIIEPaTypbl, OTHOCUTEIBHON BIIAKHOCTH
BO3/lyXa, CHJIbI TOKa, HAMPSDHKEHUS C UCMOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JTATYNKOB (PU3NIECKUX BEIMYWH, CPABHUBATH PE3yJIbTAaThl U3MEPEHUN C yUETOM
3aJ1aHHON aOCOJIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (U3MUECKOW BEIUMYMHBI OT
JIPYTOH C MCIIOIH30BAHUEM TPSMBIX W3MEPEHHI (3aBUCHMOCTH COTPOTHBIICHUS
MPOBOJAHMKA OT €ro JUIMHBI, TUIOIMIAAN TOMEPEYHOTO CEYCHHsS] U YAETHHOTO
COTIPOTHBIICHUSI BEILIECTBA MPOBOJHUKA, CHUJIBI TOKa, WAYIIETO  4Yepes
IPOBOJIHUK, oT HaNPsHKCHUS Ha MIPOBOJTHUKE, UCCJIeI0BAHKE
MOCJIEIOBATEILHOTO W MapajuleIbHOTO  COCJUHEHUW  MPOBOJIHHUKOB):
IJJAHUPOBATh HWCCJICNOBAaHUE, COOMpAaTh YCTAHOBKY W BBITMIOJIHATH M3MEPEHUS,
clenysl TpEeIIOKCHHOMY TIUIaHy, (UKCHpPOBATh pPe3ydbTaThl TOTYyYECHHOU
3aBUCUMOCTH B BHJI€ TaOJIUIl M TpaUKOB, JeNaTh BHIBOJABI MO pe3yJbTaTaM
UCCJICIOBAHNUS;

POBOJUTh KOCBEHHbIE U3MEpeHUs (U3MYeCKUx BeduuuH  (ylaenbHas
TEMJI0EMKOCTh BEIIECTBAa, CONMPOTUBIICHHWE MPOBOJHUKA, paboTa U MOIIHOCTH
AIIEKTPUIECKOTO TOKA): MJIAHUPOBATH U3MEpEeHMUS, cobupatpb
AKCIICPUMCHTAILHYIO YCTAHOBKY, CIEIysl TPEIIOKEHHON WHCTPYKIIUU, W
BBIYHCIIATh 3HAUCHHUE BEJIMUMHBI;

coOmro/IaTh TpaBWiIa TEXHUKUA Oe30macHOCTU Tpu pabore ¢ JabopaTOpHBIM
000py10BaHUEM;

XapaKTePHU30BaTh MPUHIIMITBI ACHCTBUS M3YUYCHHBIX MPUOOPOB M TEXHUUYCCKUX
YCTPOMCTB C OMOpOM HAa WX OMUCAHUS (B TOM YHCIE: CUCTEMa OTOIUICHHS
JIOMOB, TUTPOMETp, TapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETUHK
ANEKTPUYECKON SHEPTUH, DIEKTPOOCBETUTEIBHBIE MPUOOPHI, HArpeBaTelIbHbIC
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHUE MPEIOXPAHUTEIIH,
AJIEKTPOMATHUT, JIEKTPOJBUTATENh MOCTOSHHOTO TOKA), UCIOIB3Yys 3HAHUS O
CBOMCTBAax  (PU3MYECKUX  SBJICHUH U HeoOXxoaumble  (U3HUYECKHUE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEPUTEIHHBIC TPUOOPHI
0 CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHUIKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBHUTATEIh BHYTPEHHETO CrOpaHHUs, SJIEKTPOCKOII,
pEeoCcTaT), COCTaBIATh CXEMbI JJICKTPUUECKHX IIETIEH C TOCIe0BATEIbHBIM U
napajuieIbHBIM COCMHEHUEM SJIEMEHTOB, pa3jindas YCJIOBHBIE O0O3HAUCHUS
3JIEMEHTOB JJIEKTPUYECKUX LEIIEH;



HNPUBOAUTH MPUMEPH! (HAXOIUTh MH(POPMALIMIO O MPHUMEpax) MPaKTUYECKOTro
MCIIOJIb30BaHUs (PU3NUECKUX 3HAHUM B TOBCEIHEBHOM KHU3HU I 00eCTIeUeHUs
0€30MacHOCTH TP OOpaIIeHUU C MPUOOPaAMH U TEXHUYECKUMHU YCTPOHUCTBAMHU,
COXpPaHEHHS 37I0POBbS M COOJIONEHHUS HOPM SKOJIOTUYECKOTO IOBEACHUS B
OKpY>KalolIen cpee;

OCYIIECTBIISATh OUCK MHPOpMaLUU GU3NIECKOTO coiepkanus B IHTepHeTe, Ha
OCHOBE HWMEIONIMXCS 3HAHUA M TYTEM CPAaBHEHUS  JOMOJHUTEIBHBIX
MCTOYHUKOB BBIJCIATh HHGOPMAIIUIO, KOTOPAsl ABIISETCS MPOTUBOPEUYUBON HITU
MOXET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TIPU BBIMOJHEHUM YYEOHBIX 3a/aHUil Hay4YHO--TIOMYJISPHYIO
auTeparypy (U3UYECKOTO COJIEpKaHMS, CIPABOYHBIE MaTEpUAIIbI, PeCypChl
cetu  VHTepHeT, BmageTh OpuéMaMH ~ KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHusd HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS, 0000111as
MHPOPMAIIMIO U3 HECKOJBKUX UCTOYHHKOB (PU3UYECKOTO COJAEPKAHUS, B TOM
yucie  NyOJUYHO  MPEACTaBIATh  PE3YJbTaThl OPOEKTHON WM
HCCIIEIOBATENIbCKOM  ACSTENbHOCTH, MPH 3TOM TPaMOTHO HCIOJIB30BaTh
M3YYCHHBIN MOHATUIHBIN anmapat Kypca (pU3uKu, COMPOBOXKAATH BEICTYIUICHHE
IIPE3CHTALUEN;

IPU BBIIIOJIHEHUU YUYE€OHBIX MIPOEKTOB U MCCIEN0BaHUHN (PU3NUECKUX MPOLIECCOB
pacnpenenarb O0S3aHHOCTH B TpPyHIE B COOTBETCTBHUM C ITOCTABJIEHHBIMU
3aJjladyaMH, CJICIUThH 3a BBIIOJIHEHUWEM IUIaHa JEHCTBUI M KOPPEKTUPOBATH €ro,
aJICKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKJIaA B JIEATEIBHOCTH TPYIIIIHL,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, TPOSBISII TOTOBHOCTH
paspeniaTh KOHQIUKTHI.

K xoniy o0ydueHus B 9 kiacce mpeIMETHBIC PE3yJIbTaThl Ha 6a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUalbHas TOUKa, TPACKTOPHS,
OTHOCHTENIFHOCTh ~ MEXaHWYEeCKOTOo  JBIDKEHHs, jAedopmarus  (ympyras,
MJIacTUYECKas ), TPEHHE, IEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTD U
HEeperpy3ku, LEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TENO, LEHTP TAKECTH
TBEPAOTO Tena, paBHOBECHE, MEXaHWYECKHE KOJeOaHHWs U BOJHBI, 3BYK,
uHOpa3ByK U YIAbTPa3BYK,  DJIGKTPOMArHWTHbIE  BOJHBI,  IIKaja
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATBHO30PKOCTh, CIIEKTPHI
UCIYCKaHMS U TIOTJIONICHUS, anb(a-, 6eTa- 1 raMMa-u3IIydeHus, N30TOIIbI,
AJIepHast SHEPTreTUKa;
pa3nuuaTh SABJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEIHOE
IBUKCHHE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE TBMKEHIE, CBOOOTHOE TTa/IeHNe



T€l, PABHOMEPHOE [BW)KCHHME II0 OKPY)KHOCTH, B3aWUMOJECHCTBHUE TEII,
pEaKTUBHOE  JBUKECHHME, KOJIEOATEIbHOE  JBIDKCHHME  (3aTyXarolue H
BBIHYJICHHbBIE KOJIeOaHus1), pe30HAHC, BOJIHOBOE JIBIKEHUE, OTPAKEHUE 3BYKA,
IPSIMOJINHEWHOE PaclpOCTPAHEHUE, OTPAXKECHUE U MIPEIOMIICHUE CBETA, ITOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe O€JI0ro CBETa B CIEKTP U CIOKEHUE
CHEKTpaJbHBIX ILIBETOB, IUCIEPCHS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEMYAaTOro CHEKTpa H3JIy4YeHHUs) MO OINHCAHHI0 HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(puznyecKkoe sBICHUE;

pacrno3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3NUYECKUX SIBJICHUI B OKpYKaIOILEM
Mupe (B TOM uucie (pU3MUecKue sBICHUS B MPUPOE: MPWIWBBI U OTJIUBBHI,
nBrkeHUe IaHeT COJIHEYHOW CHUCTEMBI, PEAKTUBHOE JBH)KEHUE IKUBBIX
OpPTraHU3MOB, BOCIPHUATHE 3BYKOB KMBOTHBIMH, 3€MIIETPSCEHUE, CEUCMUYECKHE
BOJIHBI, I[yHAMH, 0JXO, [IBE€Ta Te€J, ONTUYECKUE SABJICHUA B IPUPOLE,
OMo0rMuecKoe JeiCTBUE BUAMMOIO, YJIbTPaUOJETOBOIO U PEHTIE€HOBCKOIO
U3IIyYCHHUI, €CTECTBEHHBI pPaJWOaKTUBHBIA (OH, KOCMUYECKUE JIy4H,
PaIMOAKTUBHOE U3IyYEHUE NPUPOIHBIX MUHEPAIIOB, IEVCTBUE PAJUOAKTUBHBIX
U3JyYCHU Ha OPraHM3M YEJOBEKa), MPU 3TOM IMEPEBOJIUTH NPAKTUYECKYIO
3ajadyy B Yy4eOHyI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK)
(u3nyecKuX sSBJICHUMN;

ONUCHIBATh H3YYECHHbIE CBOICTBA Tel M (PU3UYECKUE SIBICHUS, HCIOJIb3YS
¢usznyeckue BeNMUYUHBI (CpeIHssi M MTHOBEHHas CKOpPOCTh Tejla Ipu
HEPAaBHOMEPHOM [IBJKCHUHM, YCKOPEHHE, II€pEMELICHHUE, IIyTh, YIJIOBas
CKOpPOCTb, CHWJIA TpEHUs, CWIA YIOPYIOCTH, CHJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO MaJCHMs, BEC Tela, UMIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHHYECKas
paboTta M MOIIHOCTb, MOTEHLMAJIbHAs DSHEPIrUs Tela, MOJHATOrO HaJ
IIOBEPXHOCTBIO  3€MJIM, IIOTEHLHMAJIbHAsA DJHEPIUsA  CXKATOM  IPYKUHBI,
KMHETUYECKash DHEpPrus, IMOJHAs MEXaHW4yecKas JHEprus, MEepUoJ U 4YacToTa
KOJIeOaHMil, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
noka3aTesb MpeJIOMIICHUsI Cpelbl), MpU ONHUCAHUU NPABUIBHO TPaKTOBATh
(u3nYecKuil CMBICI HCIOJIb3YEMBbIX BEJIMYHMH, OOO3HAYEHUS U EIUHUIIbI
(¢u3nyecKux  BEIWYHMH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE JaHHYIO
($U3MUECKYI0 BEJIMYUHY C IPYTUMHU BEIMUYMHAMU, CTPOUTH IPaPUKU U3YUEHHBIX
3aBUCUMOCTEN (PU3NUYECKUX BETUYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3UUECKHUE SIBJICHUS U MPOLIECCHI, UCIOIb3YS
3aKOH COXPAaHEHUs DHEPTUM, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHIIUI
CYyHEPHO3ULIMMA CUJI, IPUHLUAII OTHOCHUTENIBHOCTH [ 'anmuies, 3akoHsl HproTOHA,
3aKOH COXPaHEHHUsI MMITYJIbCA, 3aKOHBI OTPAKEHMS U NPEJIOMIICHUS CBETA,



3aKOHBI COXPAHEHMSI 3apSOBOTO U MACCOBOI'O UMCEN MPH SACPHBIX PEAKIUSX,
Ipy 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTEeMaTHUECKOE BhIPAKCHHE;

OOBACHATH (PU3NUECKUE MPOIECCHl U CBOWCTBA TEN, B TOM YUCIE U B KOHTEKCTE
CUTYyallMil TPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBISBISATH MPUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 2—3 JIOTUYECKUX MIAroB C
omopoil Ha 2-3 W3YYCHHBIX CBOMCTBA (U3MYECKUX SBICHHUM, (PUINIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a1a4d (OMHUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKUE BETMYMHBI: HA
OCHOBE aHaJIM3a YCJOBHS 3a/1ayMl 3alHMChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJIOCTAIOIINE WM U30BITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl  pEeUIeHHs, MPOBOJUTH pacyéThl W OILEHUBATh
PEATUCTUYHOCTh MOJYYEHHOTO 3HAaUeHHs (PU3NUYECKON BEITMUUHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, HCIIONIb3Ysl OIMCAaHUE WCCIENOBAaHUsS, BBIACIATh TMPOBEPSIEMOE
MPEINOJIOKeHNEe,  OLIGHWBAaTh  MPABHJIBHOCTh  MOPAAKA  MPOBEICHUS
UCCIIEIOBAHMUSL, JIENIaTh BBIBOJIbI, MHTEPIIPETUPOBATh PE3yNIbTaThl HAOIIOACHUN U
OTIBITOB;

MPOBOAMTH OIBITH MO HAOMIONEHUIO (PU3NYECKUX SBICHUNA WM (PU3UIECKUX
CBOMCTB TeNl (M3ydeHHE BTOpPOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUS
SHEPTUH, 3aBUCUMOCTD MEpHOJa KoJaeOaHU! NMPYKHHHOTO MasgTHHUKA OT MacChl
rpy3a W KECTKOCTU TMPYKWHBI M HE3aBUCUMOCTh OT aMIUIMTYABl MajbIX
KojeOaHui, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa, pas3jioXKeHHe Oenoro
CBETa B CIHEKTP, U3YUYEHHE CBOICTB N300pakeHNUs B IIJIOCKOM 3€pKajie U CBOMCTB
HU300pakeHus MpeaMeTra B COOMparoliel JuH3E, HaOJIOJICHHE CIUIONIHBIX WU
JMHEHYAThIX CIIEKTPOB HM3IYUYCHHS): CAMOCTOSTENIBHO COOMpAaTh YCTAaHOBKY W3
M30BITOYHOTO HAOOpa 000PyI0BaHMS, OMUCHIBATH X0/ OTIBITA M €T0 PE3YJIbTATHI,
(opMyIUpPOBATH BBIBOIBI;

MPOBOAWTh TPU HEOOXOAMMOCTH CEpPHI0 MPSAMBIX HW3MEpPEHUH, Ompeaenss
CpenHee 3HaueHHWe U3MepseMod  BenuuuHbl  (POKyCHOE  paccTosiHue
coOuparomieid  JTUH3BI), OOOCHOBBIBaTH  BBIOOp  cloco0a  U3MEPEHHS
(M3MepuTeIpLHOTO MPUOOopa);

NPOBOJUTH  HWCCJENOBAaHME  3aBUCUMOCTEH  (PM3MYECKMX  BEJIMYMH  C
UCTIONIb30BAaHUEM TPSMBIX HM3MEPEHUH (3aBUCHMOCTHh IyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HauyalbHOM CKOPOCTH, MepHoa KojeOaHuiu
MaTEMaTHYECKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)KEHUS
CBETa OT yIJia MaJeHHs W yria MpeIoMJICHHs OT yIJia MaJeHus): TUIaHUPOBAaTh



UCCJIEIOBAHMUE, CaMOCTOSITEIbHO  coOMpaTh  YCTaHOBKY, (PUKCHpOBaTh
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUAE TAOJHUIl U
rpaduKoB, JeNaTh BHIBOBI [0 PE3yIbTaTaM UCCIIECOBAHMUS,

IPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BETUUYHH (CPEAHSISI CKOPOCTh U
YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOJIHOTO
najeHusi, >KECTKOCTb TMPYXKUHBI, KOIPPUIMEHT TpPEHUS  CKOJIbKEHUS,
MexaHu4yeckas paboTa W MOIIHOCTb, YacTOTa U TMEpPHOJ KoJebaHui
MaTE€MaTUYECKOro0 M MPYKUHHOTO MasiTHUKOB, ONTHUYECKas CHJIa COOMparomen
JUH3bI, PpPAJUOAKTUBHBIK  (OH): TUIAHMPOBATH HU3MEpPEHHUs, COOHpaTh
AKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY W BBIMIOJIHATH ~ M3MEPEHUs,  CJeays
NPEIJIOKEHHOW  MHCTPYKIMH,  BBIUUCIATH  3HAUEHHWE  BEIMYUHBI U
aHAJIM3UPOBATh TOJYYECHHBIE PE3YJIbTAaThl C YYETOM 3aJaHHOW MOrPEIIHOCTH
U3MEPEHNU;

co0MIoaTh MpaBUia TEXHUKU O€30IaCHOCTH IMpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3nauyaTh  OCHOBHBbIE MPU3HAKM  U3YYEHHBIX  (U3NYECKUX  MOJEJEH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPJOE TEJIO, TOUCUHBIH HMCTOYHUK CBETA,
Jy4, TOHKAas JIMH34, TUIAHETapHAasl MOJIETb aTOMa, HYKJIOHHAsl MOJIEJb AaTOMHOTO
A5pa;

XapaKTepU30BaTh MPUHIMIBI IEHCTBUS MU3YyYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha MX ONUCAaHUS (B TOM YHCIE: CIHUIOMETP, JATYUKH
MOJIOKEHUS, PACCTOSIHUA W YCKOPEHHUs, pakera, 3XOJIOT, OYKH, MEPHUCKOI,
¢doToamnmapar, ONTUYECKUE CBETOBOJbI, CHEKTPOCKON, JIO3UMETp, Kamepa
BunibcoHa), wucnonb3ys 3HaHHUS O CBOWCTBaX (DU3MYECKUX SBJICHHN U
HeoOxoauMble (PU3UIECKUE 3aKOHOMEPHOCTH;

WCIIONIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENbHBIX NPUOOPOB M TEXHOJIOTMUECKHUX MPOLECCOB IpU
pelIeHNN Y4eOHO--TIPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBI JI MOCTPOCHUS
M300paKeHUI B TIIOCKOM 3€pKajie U coOUparonieit JIMH3E;

MPUBOANTH MPUMEPHI (HAXOAUTH HMH(POpPMALMIO O MpUMEpax) MPaKTUYECKOro
UCTIOJb30BaHUs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM JKU3HM JIs1 00€CTICUeHMUSI
0€30macHOCTH MPU OOpalIeHUH ¢ MPUOOpPaAMU M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHHUSI 370POBbSI U COOIIOACHHUS HOPM 3KOJOTHYECKOrO TMOBEACHHUS B
OKpYIKaroIIEU Cpee;

OCYUIECTBJIATh MOUCK uHGpopMauu (usmdyeckoro copepkanus B MHTepHere,
CaMOCTOSATENbHO  (OPMYJUPYsSs  TOMCKOBBIM  3alpoc, HAXOAUTh MYTHU
ONpe/eNieHUs]  JIOCTOBEPHOCTH  IMOJIYyYEHHOM HMHpOpMAIMM Ha  OCHOBE
MMEIOLIUXCS 3HAHUN U JIOTIOJIHUTENIbHBIX UCTOYHUKOB,;



UCIOJIb30BaTh MPHU BBIMIOJHEHUH Y4YEOHBIX 3aJaHUi HAy4YHO--TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COACPKAHUS, CIPABOYHBIE MAaTEPHAIBI, PECYpPCHI
cetru  MurepHer, Bnagerp  npuéMaMM ~ KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIINECHHS Ha OCHOBE
uHbOpMaIIMM U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO  COAEp:KaHMUs,
MyOJIMYHO TPEJCTABIATh PE3yJbTaThl MPOCKTHOW WM HCCIIEA0BATEIbCKON
NEATENBHOCTH, IPU ITOM IPAMOTHO HCTOJIb30BaTh U3YYEHHbI MOHATHNHBIN
anmapaT Hu3y4aemMoro pasjena (QU3MKH U CONPOBOXIATh BBICTYIUICHHE
npe3eHTalnuen ¢ yuéToM 0COOEHHOCTEN ayTMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE
Ne HaunMeHoBaHMe pa3ie/ioB U TeM K n (uudpossbie)
n/n MPOrpaMmbl Bcero ongpo.m)HLIe pﬁalcanecmae oOpa3oBaTe/ibHbIE
padoThbl padoThI pecypesI
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUU OKPY:KAKIIET0 MUpPa
bubmuorexa [JOK
11 Pusuia - Hayka o npupoze 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 PusHeCKHE BENUINHEI 2 0 0 https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTecTBEHHOHAYYHBINA METO/ O3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Uroro no pasaeny 6
Pa3nen 2. [lepBoHaYabHbIE CBEIEHHS O CTPOEHUH BelIeCTBA
bu6mmoreka [IOK
2.1 Crpoenne BemecTsa ! 0 1 https://m.edso0.ru/7f416194
29 JIBr>keHue U B3aUMOJICCTBHE YaCTHI] ) 0 1 bubmuorexa [JOK
' BellleCTBa https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
2.3 ATperaTHble COCTOSIHUS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro 1o paszueny 5
Pa3nen 3. /IBuikeHne U B3anMoJIeiiCTBHE TeJl
bu6mmoteka [IOK
31 MeXaHIIECKOE ABIDKEHNE 3 0 1 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
3.2 Muepups, macca, nioTHocTs 4 0 . https://m.edso0.ru/7f416194
3.3 Cwuna. Buzs! cun 14 1 2 Bu6moreka IIOK



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

Hroro no pasueny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBiaeHust TBEPIAbIMU 3 1 bubnuoreka [JOK
' TeJIaMU, JKUIKOCTSIMH U razamu https://m.edsoo.ru/7f416194
bu6morexa [JOK
4.2 HlaBnerue KHAKOCTH > 0 https://m.edso0.ru/7f416194
bub6mnoreka [IOK
4.3 ATMOCQEpHOE JaBeHHE 6 . https://m.eds00.ru/7f416194
44 JlelicTBUE MKUJKOCTH M ra3a Ha NOrpyXEHHOE 7 3 bubnuoreka [JOK
' B HHUX TEIIO https://m.edso00.ru/7f416194
Hroro 1o pasueny 21
Pa3znen 5. Pa6ora m MomHOCTB. DHeprusi
bu6mmoteka [IOK
51 Pabora n MomEOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoteka [IOK
5.2 IlpocTEIe MeXaHH3MBL > 1 https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
5.3 Mexanpreckas SHEprus 4 0 https://m.edso0.ru/7f416194
Hrtoro 1o pasueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB 110 ITPOTPAMME 68 15



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

KoauvecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe Hp6aKTn'lecKne 0GpazoBaTeIbHbIC
padoThI padoThI pecypeI
Pa3znea 1. TemsioBblie sIBJICHUSA
. bubmanoreka [IOK
1.1 CTpoeHMe 1 CBOMCTBA BENIECTBA 7 0 0 https://m.edsoo.ru/7f418 1ce
bubmuoreka [JOK
1.2 Tennosere nporeccat 21 L > https://m.edsoo.ru/7f4181ce
Hroro 1o pasaeny 28
Pa3nen 2. DjiekTpuyecKue H MATHUTHBIE SIBJICHUS
21 DnexTpuuecKue 3apsabl. 3apsLKeHHbIE Tena U 7 0 1 bubnunoreka [JOK
' HX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmoreka [JOK
2.2 [TocTOSIHHBIH ANMEKTPUIECKHUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 Marnurieie sB1eHIS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 ICKTPOMATHHTHAS HHAYKIH 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe Hpgucnmeclcne 0GpazoBaTeIbHbIC
padoThI padoThI pecypeI
Pasznea 1. Mexannuyeckue siBJeHUSA
11 MexaHuueckoe JBUKEHHE U CTIOCOOBI €ro 10 0 1 Bubmuorexa LIOK
' ONMCaHUSA https://m.edsoo.ru/7f41a4a6
. bub6mnoreka [IOK
1.2 Bsaumoneictaue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bub6mnoreka [IOK
13 3aiont coxpaneHms 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasueiny 40
Pa3nen 2. Mexannyeckue K0J1e0aHUS U BOJIHBI
bu6nmoreka [JOK
7 0 3
2.1 Mexanuteckue koseoatm https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
8 1 3
2.2 MexaHueCKue BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pasaeny 15
Pazaen 3. DjieKTpOMarHuTHOE MoJi€e M 3JIeKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE I0JIE U bubmuorexa [IOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
bu6mmoreka [IOK
6 0 2
41 3aKompt pacnpocTpaseHus CEeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI 1 ONTHYECKHE TPHOOPHI 6 0 3 bubmiorexa LJOK

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
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK
4.3 Pasnoxenue GeIoro CBETa B CIIEKTP 3 0 2 https://m.edsoo.ru/7f41a4a6
Hroro 1o paszueny 15
Paznen 5. KBaHTOBbBIE SIBJI€HUS
bu6morexa [JOK
5.1 HcnyckaHue U MOrIOIIEHHE CBETAa AaTOMOM 4 0 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 Crpocnue aromHoro s1pa 6 0 ! https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
5.3 SAnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 17
Pa3nen 6. [loBTOPUTEIbHO-0000111a101IMIT MOTYJIb
6.1 [ToBTOpEeHME M 0000IIIEHUE COACPKAHS 9 0 2 bu6mmoreka [{OK
' Kypca ¢u3uku 3a 7-9 kace https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 27
NOYPOYHOE NTAHUPOBAHUE7
KNACC
KosanuyectBo yacos DJIEeKTPOHHbIE
Ne uudposbie
L Tema ypoka Beero Kontposbubie| IIpakTuyeckue 06pa3oBaTeILHbIe
padoThI padoThI pecype
1 ®du3nka — Hayka o npupoje. SABneHus 1
TIPUPOIBI
dusndecKue SBICHUS 1
®dusndecKkue BeTUIHHBI U UX U3MEPECHUE 1
VYpok-uccnenopanue "M3mepenue
4 TEMIIepaTypbl IPU MOMOILHU KUIAKOCTHOTO 1 1
TEPMOMETPA U JJATYMKA TEMIIEPATYPHI"
5 Mertoasl HaydyHOrO 1o3HaHus. OnucaHue 1 Bbu6mmoreka [JOK

($U3MUECKUX SABICHUN C TIOMOIIBIO MOJIENIEH

https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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VYpoxk-uccienosanue "lIpoBepka runoressbl:
JATBHOCTh MOJIETA APUKA, MYILIEHHOTO

6 TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BbICOTA ITycKa"
7 Crpoenue BemecTBa. OnbIThl, JOKA3bIBAIOIINE bubmmoreka [IOK
JIUCKPETHOE CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBY>KeHUE 4acTHUII BEIICCTBA Eubmoreka [TOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OIMbITHI 110
HAOJTIOICHUIO TETIOBOTO PACIIUPCHHUS Fa30B)
10 ArperaTHble COCTOSIHUS BEILIECTBA
1 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI. Bbu6nuoreka [LIOK

O606mmenue no pazaeny «llepBoHauaabHbIe

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCACHUA O CTPOCHUHU BCUICCTBA»

Mexannueckoe aBukeHue. PaBHomepHoe 1 bubmuorexa [JOK
12 .
HEpPAaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CxopocTs. EXMHHALBL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt ¥ BpeMEeHM IBUKECHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bub6mnoreka [IOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.eds00.ru/ff0a0c10
16 IInoTHOCTE BemecTBa. PacueT Maccel u bubmnoreka [IOK
o0beMa Teja 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas paborta «OmnpeneicHue
IUIOTHOCTHU TBEPIOTO TEa
18 Pemenne 3anga4 1o reme "IIOTHOCTH bub6mnoreka [IOK
BeniecTa" https://m.edsoo.ru/ff0al23c
19 Cwta kak XapakTEepPUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabora «/3yueHue
20 3aBUCHUMOCTH PaCTsKEHUS (IedopMaIum)
MPYKUHBI OT TIPHUIIOKEHHOW CUITBD)
21 [[“IBnenue TaroteHus. Cuma TsHKeCTH
CBs13b MEXTy CHUJION TSKECTU U Maccol Tena.
22 Bec tena PlgI]HeHI/Ie 3amayd o teMe "Criia Bubmiorexa HOK
" https://m.eds00.ru/ff0a1778
TSOKECTH
23 Cuna TspKecTH Ha IPYTUX IUIaHEeTax. bubnuorexa [IOK
Pu3nYecKue XapaKTepUCTUKH IIJIAHET https://m.edsoo0.ru/ff0a1502
bu6nmoreka [JOK
24 Msmepenne cur. unavomerp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HesecomocTh bubmiorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26 Ciio’)keHue ABYX CHJI, HAPABJIEHHBIX 110 bubnuoreka [IOK
OJIHOM IpsiMoii. PaBHOIEHiCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70

7 Pemenue 3anaq no reme "PaBHoeicTByrOMIIAs
cun"

08 Cwiia TpeHust u e€ Bubl. TpeHue B IpUPOAC U bubmuorexa [JOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKCHHS OT bubmuoreka [JOK
CHUJIBI IaBJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemenue 3amau Ha onipeiesieHUe
PaBHOACHCTBYIOLIEH CUIIbI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['padmueckoe nzodpakeHue cuim», «CUIB, BH6J_IHOTeKa HOK
«PaHOeHCTBYIOMAs CHITY https://m.edsoo.ru/ff0alde0
KontponbHas paboTa mo TemMam:

30 «Mexannueckoe IBIKEeHUE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «I'paduyeckoe
nu3zo0paxeHue cuimy, «CHUITb»

33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnuotexa [JOK
YBEJIMUCHHUS JABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6mmoteka [IOK
oT 00BbEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBieHust TBEPIBIMU TEJIAMH, bu6mmoteka [IOK
JKUAKOCTSIMH U Tazamu. 3akoH Ilackamns https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHne B )XKMAKOCTH U ra3e, BBI3BAaHHOE bu6mmoteka [IOK
JNEWCTBUEM CHIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no reme «/laBnenue B bubmuorexa [JOK
JKUJKOCTH U Taze. 3akoH [lackasi» https://m.edsoo.ru/ff0a2826

38 Coobmraronuecs: Cocyapl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 Tunpasmasecknii mpece https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopirHeBo# )KUIKOCTHBINA HACOC
41 ATMocdepa 3eMITu U PUIHHBI e¢ bubnuoreka [IOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a)
bubmuoreka [JOK
42 Bec Bosnyxa. AtmochepHoe nasnenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro aapineHus. OnbIT bubnuotexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubnuorexa [JOK
44 i
BBICOTBI HaJ] YDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. ATMocdepHoe HaBIeHHIE bubnuorexa [JOK
45
Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau mo reme " AtmochepHoe
nasieHue"
47 JlelicTBrE MKUJKOCTH M ra3a Ha MOTrpyKEHHOE bubnuotexa [JOK
B HUX Te€J0. ApXxuMeoBa cuiia https://m.edsoo.ru/ff0a3276
8| mmamamaonen cun, aermyione ma Butimoresa LIOK
HI > A yrom https://m.edsoo.ru/ff0a33fc
TEJO0, OTPYKEHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanre 3aBUCUMOCTH Beca TeJa B bubnmoreka [JOK
BOJIe OT 00BEMA MOTPYKEHHOU B JKUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeNa»
bu6mmoteka [IOK
50 Inasanue Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcrpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHHE JIOJAKH U

onpeeneHue e€ rpy30noIbEMHOCTH"



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemrenne 3a4a4d 110 TEMaM: «IlmaBanne CYyHOB.

bu6mmoreka [IOK

52 BOB,I[yXOHJ;IaBaHI/Ie», «/laBiieHHME TBEPIBIX TEII, https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH 1 Ta30B»
53 KoHnTtpoinbHas pabora o teme «JlaBineHue
TBEPJIbIX TEJ, JKUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexamiieckas pabora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
95 MomgocTs. EnuHHITE MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacy€r MOIIHOCTH, 1
pa3BUBaEeMOM Ipu NOAbEME MO JieCcTHUIIE"
57 [Ipocthie Mexanu3Msbl. Priuar. PaBHOBecue
CHJI Ha pblYare
Ppruaru B TexHuke, OBITY U IPUPOJC.
58 JlaGopaTopHas pabora «}i/ICCerz[F())BI;HHe 0.5 bubmmorexa [JOK
patoprai p ' https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHS PbIYara
59 Pemienue 3a7au 1o Teme «Y CIIOBUS bu6mmoteka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddurment nosnesnoro necTpus
60 MmexaHu3Ma. JlaboparopHas paboTa 0.5
«M3mepenne KIIJI HaKJIOHHOM TIOCKOCTH»
61 Pemenne 3amaa no teme "PaboTta, MOIIHOCTD, bu6mmoteka [IOK
KITd" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas n bubnuoreka [IOK
MOTEHIMAIbHAS YHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUS MEXaHWYECKON IHEPTUH Enbmiorexa TOK
p p https://m.edso0.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
64 "JKcrnepuMeHTaIbHOE ONpeiesieHue 1

U3MEHEHN KUHETHYESCKON U ITOTEHIIHAILHON



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

SHEPruM MPU CKAaThIBAHUU TeJa M0 HAKIOHHON
IJIOCKOCTH"

65 KonTtponsHas padora no teme «Pabora u 1
MOIIHOCTb. DHEPIUsI»

66 PeseprHblit ypok. Pabora ¢ TekcTamu o Teme 1 bubnuorexa LIOK
"MexaHnueckoe JBUKeHUE" https://m.edsoo.ru/ff0adee6

67 Pesepruslit ypok. Pabora ¢ TekcTamu 1o teme 1 bubnuoreka [JOK
"JlaByieHUE TBEPJBIX TEJI, KUJIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme

68 " " 1

Pa6ora. MomHocTs. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
L Tema ypoka Beero K06}[Tp0.JILHLIe HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTeIbHbIE
padoThI padoThI pecypesl
OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
1 KMHETUYECKOW TEOPUH U UX OI'ZILITEHC bubmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Mogenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO bubnuorexa [JOK
COCTOSIHMI BelIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIecTBa Ha
OCHOBE MOJIOKEHUH MOJIEKYIISIPHO-
KUHETHYECKON TeOpuH
) Kpucrannuueckue u amop¢Hble Tena bubmorexa [TOK
P P https://m.eds00.ru/ff0a5800
5 CmaunBaHue ¥ KaWJUIIPHOCTD. bubnunoreka [JOK
[ToBepXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe pacliupeHue 1 cxaThue bubmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBsi3b TEMIIEpPATyPhI CO
CKOPOCTBIO TETIJIOBOTO JIBUKEHUS YACTHII
9 Buytpennsist sneprusa. CriocoObl H3MEHEHUS bubnuorexa [IOK
BHYTPEHHEHN YHEPrun https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun bubmorexa HOK
AL TE pent https://m.edsoo.ru/ff0a6412
1 VYpok-koHpepenus "[Ipaktuueckoe 1 bub6nuorexa [IOK

HCIIOJIb30BaHKE TEIUIOBBIX CBOMCTB BEIIECTB U

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MaTepHaJoB B IIeNsX dHeprocoepexeHus"

12 KonunuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIIOEMKOCTb https://m.edso0.ru/ff0a6976
13 YpaBHeHue TeroBoro 6ananca. TemioooMmen bu6nuoreka [IOK
Y TEIJIOBOE PAaBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabora "HMccnenoBanue
14 }IBJ'IeIfI/IH TI;HHO(I))6MeHa npu CMEH.II/IB&HI/II/I bubmorera [IOK
. Ha Tip " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U TOpsTYEH BOJIBI
Pacuer xonmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTSI HATPEBAHUS TeJla U BBIAEIIEMOT0 UM IPU
OXJIAXKICHUHN
16 JlaboparopHnas padota "OmnpeneneHue bubnuorexa [JOK
yEIbHON TEMJI0EMKOCTH BelecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TommBa. Y ieiabHasi TerjaoTa bubnuorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
ILnaBnenue n oTBEpICBaHNE
18 KPUCTaJUTMYECKUX ﬁé[n VYaenvHas TemioTa bubmorexa IJOK
p ’ https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
JlaGopatopHas pabota "OnpeneneHue bubnuoreka [JOK
19 ~ n N
YAEIBHOM TEIJIOTHI IUIABJICHUS JIbJa https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y neapHas Tennora
napooOpa3zoBaHMs U KOH/ICHCAIIUH. bubnuorexa [IOK
21
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoCc(EepHOTO TaBJICHHS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
22 "Onpenenenne gZI);OCHTeHLI:{Oﬁ I1)3J1a>1<§ocm bubanorexa LIOK
p " https://m.edsoo.ru/ff0a7628
BO3/TyXa
23 Pemenue 3amay Ha onpeneneHne BIaKHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3yXa

[TpuHIIUTIBI paOOTHI TEIIJIOBBIX JBUTATEIICH.

24 [TapoBas TypOuHa. J[BUraTesib BHyTpEHHETO
CrOpaHus

o5 KII/ remioBoro asuratens. TernaoBbie bubnuoreka [JOK
JIBUTATENIH U 3aLIUTa OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHUs U IPEBPALCHHs YHEPTUU B

26 TEIUIOBBIX IIpoIeccax
[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TEME

27 "Te?mmame ﬂBJ‘IeHI/I}E I/ISMGHGI:-II/IG arperaTHbIX bubmorera [JOK

o " https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BEIlEeCTBa
KonTtponpHast padota o Teme "TemoBbie
28 ;IBneIfI/m. I/I3M£HeHI/Ie arperaTHbIX COCTOSIHUIM bubmmorexa HOK
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 OnekTpu3zanus Tei. /[Ba poia 3neKTpu4ecKux
3aps0B
Ypok-uccienoBanue "OneKTpusanus Tel

30 UHYKIMEH U IPH CONMPUKOCHOBEHUN"

31 B3anmoneiicTBre 3apsKeHHBIX Tell. 3aKOH bubnunoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe nojie. HanpsskeHHOCTD

32 BJICKT;)I/I‘IGCKOFO TOJISI. prlfHan bubmorexa HOK

. https://m.edsoo.ru/ff0a8ala
CYTIEPIO3UINH IEKTPUUECKUX MTOJIEN
33 Hocurenu anexTprueckux 3apsiioB.
OnemeHTapHbIN 3apsaa. CTpoeHue atoma

34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXPAaHEHUs DIEKTPUUECKOrO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anay Ha IpUMEHEHUE CBOWCTB bubnuorexa [IOK

SJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DJIEKTPUUYECKUH TOK, YCIIOBUSI €T0

bu6mmoreka [IOK

36 cylecTBoBaHUs. VICTOUHUKHU 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0a95ad
TOKa
37 JleHcTBHUS SJIEKTPUIECKOI0 TOKA Eubmorexa IOK
P https:/m.eds00.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere
38 AIIEKTPUYECKOTO OISl HA TPOBOJIHUKHU H 1
JUAJICKTPUKA"
39 DNEKTPUUECKUN TOK B METAJUIAX, JKUJKOCTSIX bubnuoreka LIOK
U razax https://m.edsoo.ru/ff0a9838
40 DnekTpuueckas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopaTopHas pabora 05 bubnuorexa [JOK
"U3mepenue u peryaupoBaHue CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DIeKTpUUuecKoe HarpsikeHue. BonbTmeTp.
42 Jlabo I:1To Has a6o$a "U3mepenue u b 0.5 bubmorexa IJOK
PATOPHAT p ,P ' https://m.edsoo.ru/ff0a9e14
peryHpOBaHUE HATIPSKCHUS
ConpoTusieHne NPOBOAHNKA. Y IENBHOE bubnuoreka [JOK
43 .
COIPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast pabota "3aBUCHUMOCTh
44 AIEKTPUUYECKOTO COMTPOTUBIICHHS MPOBOTHUKA 1 bubnmorexa [JOK
OT €ro JUIMHBI, TUIOLIA/INA MMOIEPEYHOTrO https://m.edsoo.ru/ff0aa738
ceueHus u matepuana"
45 3aBHUCUMOCTD CHJIbI TOKA OT HANPSHKEHUS. bubmuotexa [JOK
3akoH OMa 1 y4acTKa Lenu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopnast pabora "HccnenoBanue
16 3aBUCHUMOCTH CHUJIbI TOKA, UAYILETO Yepe3 1 bubmuorexa [JOK
PE3UCTOP, OT COMPOTUBJIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HapsDKEHUs Ha peaucrope”
47 [TocnenoBarenpHOE U MapaieIbHOE

COCIMHCHUA ITPOBOIHUKOB



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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JlaGopaTtopHas pabota "IIpoBepka npaBuia

48 CJI0’KEHHUSI HAPSKEHUM NTpU bubnmoreka [JOK
IIOCJIEIOBATEIIbHOM COEUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”

JlaGopaTtopHas pabora "IIpoBepka nmpaBuiia
49 JUISL CUJIBI TOKA MPU NapasuieIbHOM bubmrorexa IIOK
i https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB

50 Pemenue 3anay Ha npumeHeHue 3akoHa Oma bubnunoreka [JOK
JUISL pa3JIMYHOTO COCIMHEHUS MPOBOHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIIHOCTE AJNEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124

59 JlaboparopHas pabota "Onpenenenue padboOThI bubnuorexa [JOK
Y MOIIHOCTH JIEKTPUUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTPUUYECKHE LIETTH U TOTpeOUTenn

53 3JIEKT queCKoﬁ BHHC YU B 6IZ>IT Kopotkoe bubmiorexa HOK

p p Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe

54 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U bubnuoreka [JOK
X B3auMoJiercTBUs. I1oCcTOSHHDBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUN TOK"

KonTposabHas pabora no teme
"DnekTpuueckue 3apsaabl. 3apsKEHHBIE Tela U bubnuotexa [JOK

55 . . :

HUX B3auMoJercTBUs. I1oCcTOSHHDBIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUN TOK"

56 [TocTostHHBIC MarHUTHI, UX B3aUMO/JICHCTBHE

57 VYpok-uccnenosanue "M3yuenue nomuei bubmuorexa [JOK
MOCTOSTHHBIX MardiuToB" https://m.edsoo.ru/ff0ac3d0
MarunurtHoe moje. MarauTHoe moje 3eMid 1 bu6mmoteka [IOK

58 .
€ro 3Ha4YCHHeE JIJIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmnbiT OpcTeaa. MarauTHoe 1mose bubmuotexa [JOK
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QJICKTPHUYICCKOI'0 TOKa MarsuTHOE T10J1e
KaTylIKu ¢ TOKOM

https://m.edsoo.ru/ff0acld2

60

[IprMeHeHue 3J1IeKTPOMAarHUTOB B TEXHUKE.
JlaGopaTtopHast pabota "M3ydenue nencTBus
MarHMTHOTI'O MOJIsl HA IPOBOJAHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOABUTATEIh IOCTOSTHHOTO TOKA.
Hcnonk3oBaHue 35eKTpoaBUrareneii B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas padora "KoHcTpynpoBanue u
n3y4deHue padoThl AJEKTpoABUTaTeNs"

bubnnoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

63

Onekrporenepatop. CrocoObl MOTyYeHUS
ANEKTPUUECKON SHEPTHH. DIIEKTPOCTAHIIUN HA
BO300HOBIISIEMBIX UICTOYHHUKAX OHEPTUn

64

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TemMe
"DNIeKTpUUECKUE U MAaTHUTHBIC SIBICHUS"

65

KonTponbHas pabota mo Teme
"DJIeKTpUUECKNE U MArHUTHBIE SIBICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PezepaHblii ypok. Pabota ¢ Tekctamu 1o reme
"TeruioBele siBIEHUSA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepsHbliii ypok. PaboTa ¢ TekcTamu o Teme
"TToCTOSIHHBIN IEKTPUUECKUN TOK"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0acdc6

68

Pe3epBHblii ypok. PaboTa ¢ TekcTamu 1o Teme
"MarHuTHbIE SIBJICHHS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

68
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne uudgposbie
/i Tema ypoka Beero Konrpoabnble IIpakTuyeckue 0Bpaz0BaTEIBHBIE
padoThI padoThI pecype
1 Mexanunueckoe aBuxkeHue. MarepranpHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsIMOSTMHEHHOE TBUKCHUE 1 bubmmorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsAMONTMHEIHOE JBHYKEHHE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bub6nuoreka [IOK
IBIKEHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKopocCTh NPSIMOJIMHEUHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. [ paduk 1
CKOPOCTH
JlaGopaTopHas pabora "OnpeneneHue
7 CKO pCHI/HII) Tenell3 npu aBHOpCEO EHHOM 1 1 bubmiorexa [IOK
yCeKop prp o yeKop " https://m.edsoo.ru/ff0adb18
JBUKEHUHU TTO HAKJIOHHOM TUIOCKOCTHU
8 CBo6onnoe nagenue teir. Onsitel [ anmies 1
PaBHOMEpHOE ABMXKEHUE IO OKPY>KHOCTH.
9 IMepuon E '—IaC”fOTa oOpamenus pJYI)IfI(HefIHaﬂ u 1 bubmnorexa [JOK
p P ' https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
. bu6mmoreka [JOK
1
11 IIepBbiit 3akoH HproToHa. BexTop cuibl https://m.eds00.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HetoToHa. PaBHOIeicTBYIOMIIAS bubmuorexa [JOK
cuiIa https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH Herotona. Cyneprno3uius cun ]h;tlfg SJ_I/I;I;T:(;;%ES/I;O 26982
14 Pemenue 3amay Ha mprMEHEHUE 3aKOHOB bubnuoreka [IOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuiia ynpyroctu»
17 JlaboparopHas pabota «OrnpenenacHue bubnuorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bub6mnoreka [IOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
bub6mnoreka [IOK
19 Pemenue 3anad no teme «Cuna TpeHUs» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubnuotexa [JOK
ko3¢ duLreHTa TPEHUS CKOJIbXEeHNS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amad mo Teme "3akonsl HeroToHA. bu6mmoteka [IOK
Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK
TATOTEHUA. Y CKOpEHHE CBOOOHOTO MaJACHHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "J{BrkeHHE T BOKPYT
23 rpaBuTarmoHHoro neHTpa (ComHeunas
cuctema). ['anaktuku"
o4 Pemenue 3amgad no reme "Cua TSKECTH U bubmuoreka [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckas ckopocTs. HeBecoMocTb bubmuorexa [IOK
U MIEpErpy3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MarepualbHON TOUKH. bubnuorexa [IOK

AGcomoTHO TBEp0E Teno. PaBHOBecHe

https://m.edsoo.ru/ffOafe36
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TBEPAOTO Teja C 3aKPEIIEHHONW OChIO
BpalICHUs

27 MowmenT cwibl. LlenTp TsbkecTn
28 Pemenue 3amay mo reme "MOMEHT CHJIBI. bubnuoreka [IOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
29| "Mexammeekoe tsmnene. Bamioseicrane Bacmtonera [10K
ren" https://m.edsoo.ru/ff0b0408
30 KonrtponsHas padora o teme "MexaHudeckoe bubnuorexa [IOK
nBrokenne. B3aumoneiicteue ten" https://m.edsoo.ru/ffOb06ec
3| conpuenin iy, Yiipyroc n neympyros Butmorexs LIOK
A — https://m.edsoo.ru/ffOb07fa
32 Pemenue 3aay mo reme "3akOH COXpaHEHHS bubnuorexa [JOK
nMmyisca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHnus "PeakTHBHOE IBHKEHUE B
IIPUPOJE U TEXHUKE"
34 Mexanunyeckast paboTa U MOIIHOCTD E:fggﬁ?qfi%gﬁ}:mbow 4
35 PaboTa cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnuotexa [JOK
CWJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHre pabOThI
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUH
TeJa 10 TOPU30HTATBHON ITOBEPXHOCTH
37 CBs3b sHepruu u paboTsl. [loTeHnnanbHas
SHeprus
38 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKOM SHEPTrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHUsI PHEPTUU B MEXaHUKE



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b0a84
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40 JlabGopaTopHas paborta «/3ydeHue 3akoHa bubnuoreka [IOK
COXpAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMXEHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxatomiue Kojaeoanus. BoiHyX/1eHHbIE bubmuorexa [JOK
KkosaeOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuil ¥ Mpy>KUHHBI MasgTHUKH
VYpok-ucciegoBanue «3aBUCUMOCTh IIEPHOA
44 K(f)ﬂe6aHI/II71 (J;IT JKECTKOCTH MPY>KUHBI U I\I/)IaC(iI Bubmmozeka LOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnieHue sHEPrun NpU MEXaHUIECKUX
KoJe0aHusIX
JlaboparopHuas pabora «Onupeneneune
46 ‘-IaCTOI’)l‘I)I Hpne Ifona Kone6aﬁnl1[?1 Ioi WHHOI'O Bubmioreka LJOK
p pyx https://m.edsoo.ru/ffOblaec
MasgTHHUKA)»
JlabopaTopHas pabota «IIpoBepka
47 He3aBI;ICI/I£OCTHpne noja Ii)ﬂegaHHﬁ rpysa bubumorexa LIOK
p py3a, https://m.edsoo.ru/ff0b197a
MOBEIICHHOTO K HUTH, OT MacChl Ipy3a»
Mexanndeckue BoJHEL. CBOMCTBa
48 MexaHn4ecKux BoaH. IIpomoasHbIe U bubmorexa LJOK
- 1P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJTHBI
49 Ypok-koHpepeniusa "MexaHHUeCKUEe BOJHBI B
TBEpOM Tene. CelicMuueckue BOIHBI"
50 3Byk. PacnipocTpaHenue u oTpaxxeHue 3ByKa
51 Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
50 I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKycTHYECKUI pe30HaHC
53 VYpoxk-koHpepenuus "YbpTpa3sByk u bubnuorexa [IOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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nHPa3BYK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe

bu6mmoreka [IOK

94 "3aKoHBI COXpaHEeHHS. MeXaHHUYeCKUe
p " https://m.edsoo.ru/ff0b25f0
KoJICOaHMS U BOJHBI
KontposbHas padoTta 1o teme "3akoHbI
95 coxpaHeHus. MexaHn4eckue KoseOanus u
BOJIHBI"
56 DNEeKTPOMArHuTHOE T0JIe. DJIEKTPOMarHUTHBIE bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
VYpoxk-koudepennus "l[lkana
58 3J'IpeKT OMa(.il)“HrI)/ITHI;IX BoJIH. Mcnonb3oBaHue bubnmorexa LIOK
P ’ N " https://m.edsoo.ru/ffOb2fe6
3JICKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U
VYpoxk-uccnenopanue "M3ydenue cBOMCTB
59 3J'IpeI(T OMaFIJ-tIlI/ITHBIX BOJ'IHy: MTOMOIIIBIO bubmorexa LJOK
P " https://m.edsoo.ru/ff0b2c6c
MOOUITBEHOTO TeeoHa
60 Pemenwue 3a1a4 Ha onpeieNieHUe YaCTOThI U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceera. CKOpocTh bubnuotexa [JOK
cBeta. BoaHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBera. IIpsamonuHeitnoe
62 acmpocTpaHeHHE CBgTa 3armenus ConHua u bubmorexa LJOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
JlyHsl
3aKkoH oTpakeHus cBeTa. 3epkana. Pemenue
63 3ama4 Hall)'l HMEHEHHE 3a1<01£)a OTpaKEeHUS Bubmiorexa LJOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomrnenue cBeta. 3aK0H MPEITOMIICHUS bubmuoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnmnoreka [JOK

Hcnonb30BaHue MOTHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c
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OTpa’XCHUA B OIITUYCCKUX CBECTOBOJAX

JlabGopaTopHas padora "HccienoBanue
3aBHCUMOCTH yTJIa TIPEJIOMIICHUS] CBETOBOTO

66
Jy4a OT yIJla IIaJIeHusl Ha TpaHule "BO31yX-
crexno""
VYpok-koupepennus "Vicronp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHASI CBSI3b"
bubmuoreka [JOK
68 JInnzel. OnTHyeckas cuia JIMH3bI https://m.edso0.ru/ffob3f2c
69 [Toctpoenue n300pakeHuii B IMH3aX bubmnorexa LIOK
p p https://m.edsoo.ru/ffOb4d44a
JIaGoparopnas pabota "OmnpeneneHue
70 ¢box EHOFE aCETO}IHI/I}I u O%Tllldqecxoﬁ CHJTBI bubmorexa [JOK
y P " https://m.edsoo.ru/ff0b4206
coOuparoIIel JTUH3bI
71 VYpoxk-koHpepenuus "OnTHUecKue TMH30BbIE bubnuoreka [JOK
npuoops!" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa [TOK
-9P https://m.edso0.ru/ff0b4684
73 Ypok-koudepennus "Jlepexto 3penus. Kax
COXpPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B ciekTp. ONbITHI
74 Hrrotona. CnoxeHue Cext MBHT£X BETOB bubmrorexa IJOK
) p I ’ https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlaGopatopHnast pabota "OnbITH O
75 Pa3oKeHUIo OEsIoro CBeTa B CIEKTP U bubnuorexa LIOK
BOCIIPHUATHUIO LIBETA IIPEAMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHNH Yepe3 1IBETOBbIE PUILTPHI"
76 Ypok-nipakTukyM "BoJHOBBIE CBOMCTBA CBETA:

nucnepcusi, uHTepdepeHuns u rudpakuus”
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77 OmnbiTel Pe3epdopaa u mimanerapHas MoJIeIb bubnuoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens aroma bopa

79 Hcnyckanue u MorionieHue CBeTa aTOMOM. bubnuoreka [IOK
KBanTel. JIuneliuaTeie CrIEKTPbI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukyM "HabrogeHue criekTpoB bubnmoreka [JOK
ucnyckaHus'" https://m.edso0.ru/ff0c1550

81 PannoakTuBHOCTD U €€ BUBI bubmorexa HOK

https://m.edso0.ru/ff0c1672

82 Crpoenue aromHOro sipa. HykiionHas Mozeinb bubmorexa [TOK

' https://m.edsoo.ru/ff0c18ac

83 PagnoaxTuBHbIe peBpameHus. M30Tons bubmorexa HOK

' https://m.edsoo.ru/ff0clal4
Pemenue 3agau no treme: "PaguoakTuBHbBIE bubnuorexa [JOK

84 " .

IIpEBpaLICHUS https://m.edsoo.ru/ffOclb4a

85 [Tepwon moypacnana
Ypok-koupepenius "PagnoakTuBHbIE bubnuotexa [JOK

86 " .

W3JIy4€HUS B IPUPOJIE, MEJULINHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SnepHble peakiuy. 3aKOHBI COXPaHEHUSI bubnuoreka [JOK

87 .
3apsiA0BOTO U MaCCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX sziep. CBsA3b Maccel U bub6nuoreka [IOK
SHEPIUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anaq no reme "SAnepueie peakuun"

90 Peaxuu cunTesa u aenenus suep. Mictounuku bubmuoreka [JOK
sHepruu CoJiHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koH(pepeHuus "SnepHas sHEpreTUKa.

91 JlencTBUA paguOAKTUBHBIX U3Iy4YEHUN Ha
YKUBBIE OPTAHU3MBI"

92 [TonroToBka Kk KOHTPOJIBHOM paboTe Mo TeMe bubnuorexa [IOK
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"DNEeKTpPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
sIBJICHUS "

https://m.edsoo.ru/ff0c223e

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.

93 1
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS "
94 [ToBTOpenue, o600meHue. JlaboparopHsie 1 1 bubmuoreka [JOK
pabotsl o Kypcy "B3anmoneiictBue Ten' https://m.edsoo.ru/ff0c245a
I1 6006 .P
05 | pacueTHuIx 1 KCCTRCHIX 30141 10 TN 1 Bu6miorera LIOK
" " https://m.edso0.ru/ff0c2572
TemnoBsie porecch
[ToBTOpenue, obobmeHue. Pemenue Bu6morexa LIOK
96 pacyeTHBIX M KAYECTBEHHBIX 3a/1a4 110 TEME 1 .
" o https://m.edsoo.ru/ff0c2a22
KII/I TermoBbIx ABUTaTEIEH
[ToBTOpenue, o6o0meHme. Permenne Bu6morexa [IOK
97 pacyeTHBIX U KaUYeCTBEHHBIX 337124 110 TEME 1 )
" " https://m.edsoo.ru/ff0c2b30
KII/ anexTpoycTaHOBOK
98 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 1 bubnunoreka [JOK
paboTsl 1o Kypcy "CBeToBbIe sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, 0606menue. Pabora ¢ Tekctamu bu6mmoreka [JOK
99 " " 1 :
1o TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o0obmeHune. Pabora ¢ Tekcramu 1 bubmmoreka [JOK
o TeMe "Konebanus v BosHbI" https://m.edsoo.ru/ff0c2e82
101 IToBTrOopenue, o6061menue. Pabora ¢ Tekctamu 1 bubnuorexa LIOK
110 TeMe "CBEeTOBbIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu 1
no teme "KBaHToBas u sigepHas Gpusnka'
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI ANA YYHEHUKA

» Gusuka, 7 kiacce/ [eppimkud A.B., O61iecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «M31aTEIhCTBO «DK3aMEH»

» dusuka, 8 knacc/ [lepeimkun A.B., O611eCcTBO ¢ OrpaHUYCHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AkuinonepHoe o01ecTBo «31aTenbeTBo
«IIpocBenienue»

» dmsuka, 9 knacc/ [epeimkun A.B., ['ytauk E.M., O6mmecTBo ¢
OrpaHU4YEHHOU OTBETCTBEHHOCTBIO «[IPODA»; AKimoHepHO€E 001IECTBO

«HBI{&TGHBCTBO «HpOCBGHIeHI/IC»

METOIUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

7 KIIACC

1.PabGouas nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pazoBaHusi. Puznka. 7 — 9 Kiaccel
(aBToper: A.B.ITepoimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinace/ Coct. T.H. Cepruenxo. — M.:

BAKO, 2014, B cooTBEeTCTBUH C BHIOPAHHBIM YYEOHUKOM:

4. Iepprmkun A.B. ®usuka. 7 ximace. Y4ueOHUK 1151 0011e00pa30oBaTeIbHBIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykammk B.M. C6opHUK BomipocoB u 3a1a4 no ¢pusuke. 7-9 ki, — M.:



[Tpocsemenue, 2010. —192c¢.

8 KJIIACC

1. PaGouas nporpamma. @usuka. 7 — 9kiaccel: yueOHO-METOAUYECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uza.,crepeornmn. —M.: JIpoda,2013. —
398,(2)

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

3. Pabouas nporpamma no ¢gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHHU C

BBIOpAHHBIM YYEOHUKOM:

4. Tleppimkun A.B. @usuka. 7 knacc. Y4eOHHK 115t o01eo0pa3oBaTeabHbIX
yapexaennit . M.:JIpoda. 2011

5. Jlykammk B.M. CoopHUK BOIIpocoB U 3a1a4 1o pusuke. 7-9 k. — M.:
[Tpocemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIILHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ uzaanue,- M.MJIEKCA, 2013.

/. ActraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboThl. KOHTpoIBHBIE
3aganus. —Caparos:Jluneit, 2014.

8. «KonTponsHo-u3MeputenpHbie MaTepuanbl. dusuka. 7 kiacc/Coct. H.H.

3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yaeoOHo-MeToandeckoe nocooue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ilepoimkna @usuka-8xa 2017 M. [Ipoda

11.H.B. ®unonosuu Metoanueckoe nmocooue 2015 M. ipoda

12.A.E. Maposn, E.A. Mapon CamocTtosiTebHbIe U KOHTPOJIbHBIE pabOTHI-8
kiacc 2017 M. [poda

13.B.B. [llaxmarosa ,0O.P. [lledep Auarnoctuueckue padbotsl -8 knacc 2016
M. Ipoda

14.A.E. Maposn, E.A. Mapon, C.B. I1o3oiickuit Coopauk Borpocos u 3aau

2015 M. [poda

9 KJIACC

1. PaGouas nporpamma. ®usuka. 7 — 9kiacchl: yueOHO-METOIMIECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uza.,crepeornm. —M.: JIpoda,2013. —
398,(2)

2. [Iporpammbl ocHOBHOTO 00111ero oopazoBanus. Gusmka. 7 — 9 knaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cooTBeTCTBUH C BHIOPAHHBIM YICOHUKOM:

4. Tlepprimkun A.B. @usunka. 7 knacc. Y4eOHuK ajist o01ieo0pa3oBaTeabHbIX

yupexaenuii . M.:JIpoda. 2011



5. Jlykammk B.1. COopHUK BOpOCOB U 3aaa4 1o ¢pusuke. 7-9 ki1 — M.:
[Tpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSITEIILHBIC U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboThl. KoHTpOIBHBIE
3aganus. —Caparos:JIunei, 2014.

8. «KonTtponpHo-n3mMepuTenbHbie MaTepuansl. @usuka. 7 kmacc/Coct. H.U.
3opuH. — 2-¢ m31.,mepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kitacc: yueOHO-MeToqudeckoe mocoone/ A.E.

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

KoHTposibHbIE U caMOocTOsATEIbHBIE pa0OTHI IO PU3UKE. 9 KIacc: K y4eOHUKY
A.B. Ilepbimikuna, E.M. I'ytHuk «®usuka 9 kiace» / O.U. I'pomueBa. — M.:
M3parenscTBO «OKk3amen», 2014,

Tectsl o pusuke. 9 knacc: k yueouuky A.B. Ilepoeimkuna, E.M. I'yTHuK
«Pusznka

9 xnace» / O.U. I'pomueBa. — M.: M3natenbcTBO «OKk3ameny, 2010.

®dusnka. 9 knacc. TemaTnueckue TeCTOBBIE 3a1anus I noAroToBKH kK [ A. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — SAApocnasis: OO0

«Axanemus pazputus», 2014,



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

7 KIIACC

. bubnmnoreka — Bcé 1o mpeamety «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuneoomnsiTel Ha ypokax. — Pexxum gocrtyna: http:/fizika-class.narod.ru

3. Enunas konnekuus udpoBeix 00pa3oBaTeNbHBIX peCypcoB. — Pexxum

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

4. VluTepecHble MaTEepHUAIIbl K ypOKaM (PU3UKH 110 TEMaM; TECThI 10 TEMaM;
HarJsIIHbIEe TTOCcOoOus K ypokaM. — Pexxum nocryma: http://class-fizika.narod.ru
5. lludposeie oOpazoBaTenbHbIEC PECypChl. — Pexxum nocTyna:
http://www.openclass.ru

6. DnexTpoHHBIe yueOHUKY 0 (pusuke. — Pexum moctyna:
http://www.fizika.ru

8 KJIACC

1. bubnmoreka — Bc€ no npeamety «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuzeoomnbIThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas xomekus udpoBbIX 00pa3oBaTENbHBIX PECYpCOB. — Pexxum


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

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

4, HHTCpCCHBIG MaTCpualibl K YpOKaM (1)I/I3I/IKI/I I10 TCMaM, TCCTEI 110 TCMaM,

HarJsAHbIE TocoOus K ypokaM. — Peskum nocrtyma: http://class-fizika.narod.ru

5. Ludpossie oOpazoBarenbHbie pecypcbl. — Pexxum noctymna:

http://www.openclass.ru

6. DnekTpoHHbIE Y4eOHUKH TT0 Pu3uke. — Pexxum noctyma:

http://www.fizika.ru

9 KJIACC

1. BuzneoonsiTel Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

2. Equnas xosuekius i@ poBbIX 00pa3oBaTeNbHbIX pecypcoB. — Pexxum

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


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

3. NnTepecHble MaTepralibl K ypokaMm (PU3UKU IO TeMaM; TECTHI IO TeMaM;

HarJsAHbIC TocoOus K ypokam. — Peskum noctyma: http://class-fizika.narod.ru

4. Iludposie 00pazoBaTebHBIE peCYPChl. — Pexxum moctyma:

http://www.openclass.ru

5. DIeKTpOHHbIE YYeOHUKHU 1O Ppusuke. — Pexxum nocrymna:

http://www.fizika.ru

6.lucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpeIThIi Ki1acc.

CeteBoe oOpa3oBartesbHOE coobiiecTBo. http://www.openclass.ru/node/109715

7. Enqunas xosutekius g poBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. ®enepasibHbBIN HIEHTP HHGOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

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


http://class-fizika.narod.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/

10. l'azera «1 cenTs6ps» MaTepuanbl O (HU3HKE.

http://archive.lseptember.ru/fiz

11. AunManuu Gusndeckux oobekToB. http://physics.nad.ru/

12. )Kupas dusuka: o0ydaroras nmporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/


http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.fizika.ru/
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