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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHUU K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl, MNPEICTAaBICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM peaepanbHON pabouelt mporpaMMbl BOCOUTaHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTEeCTBEHHOHAYYHON TPaMOTHOCTH OOYYaIOIIMXCA M OpPraHU3alui0 HU3Y4YECHHS
¢u3MKU Ha JesATENbHOCTHOM OcHOBe. B mporpamme mo (u3uMke y4HUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHoOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0 x
IUIAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJibTaraM OOy4eHHMs], a TaKkKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma o ¢gu3uke ycTaHaBIMBAET paclipesielieHne Y4eOHOro MaTepuaia
no rogam obOydeHus (o Kjaccam), MpeajiaraeT MPUMEPHYIO TOCIE0BATEIbHOCTh
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACpX aHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IENbI0 OKa3aHUS METOJAMYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboyueil mporpaMMbl 1o y4eOHOMY MpPEIMETY.

®duszrka ABISETCS CUCTEMOOOPA3YIOIUM JJI €CTECTBEHHOHAYUHBIX YU4eOHBIX
PEIMETOB, MOCKOJBKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHUEH, Onosioruei, actpoHoMuel u puznueckoit reorpadueif, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEAOCTaBIseT Hanbosee SCHbIC
oOpa3ibl MPUMEHEHHUS HAYYHOT'O0 METO/a IMO3HaHUSA, TO €CTh CIoco0a MOoTydYeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIAaBHBIX 3a7a4 (PU3HYECKOTO 00pa30BaHUS B CTPYKType OOIIETo
o0pa3oBaHUs COCTOWT B (POPMUPOBAHUU E€CTECTBEHHOHAYYHOH TPAMOTHOCTU U
MHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM YpPOBHE MpeArojaraeT OBJaJeHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

® HAYYHO OOBSICHATH SABJICHHA,
¢ OOCHHMBATb U IIOHHUMATb 0COOEHHOCTH HAay4YHOI'O UCCJICOOBAHMA

* HHTEPHPETUPOBATH JIAHHBIE U UCIIOJIb30BATh HAYUHbIE
JI0OKa3aTeNbCTBA JJIsl TOJTYUEHHUS BBIBOIOB.

Henn wusydeHuss (GU3MKA HAa YpPOBHE OCHOBHOrO o00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu npenojgaBaHus ydyeOHoro mnpeamera «duzuka» B
oOpa3zoBaTenbHbIX oOpraHuzanusx Poccuiickoit ®enepauun, peann3yoInx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI, YTBEPKIAEHHON pellICHUEM



Komnerun Munucrepcra npocsenienust Poccuiickoit @enepauuu (mpoToKos oT 3
nexadbps 2019 r. Ne TTIK4BH).
Lenu usyuenus pusuku:

NpHOOPETCHHE WHTEpPeca W CTPEMJICHUS OOydYaroIMXCd K HaydHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIE TIO3HAHUSA ¥ (POPMUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yJbTaTa H3y4CHHsI OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3UKH;

dbopMHupOBaHUE TIPEACTABICHUA O pOJIM (DU3UKH I Pa3BUTHS APYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEJACTaBICHUH O  BO3MOXHBIX  cdepax  Oyaymiei
npo(eCCHOHATBLHOM JCSATCIIBHOCTH, CBSI3aHHON ¢ (PU3MKOMH, IMOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG ATUX lIeJIeH mporpaMmsl 110 (1)I/I3I/IKC Ha YPOBHC OCHOBHOI'O
O6IIICFO 06p330BaHI/I$I obecrieunBaeTcs PCHICHUCM CIICAYIOIIHUX 3aa4:

npuoOpeTeHne 3HAHWUH O JAWCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

NprOOpETCHHE YMEHHI ONMHCHIBATH M OOBACHATH (U3HUYECKUE SIBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB PEIICHUS MPOCTCHITUX PAaCUETHBIX 3a/1a4 C
UCTIOJIh30BaHUEM (PH3UIECKIX MOJICIICH, TBOPYECKHIX u
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BuUTHE YMEHUH HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOIHATH OIBITHI,
nabopaTtopHble pabOTBI M  OKCICPUMEHTAIBHBIC  HUCCIICJIOBAHHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB paboThl ¢ MHPOpMaINHe (U3MIECKOTO COACPKaHUSA,
BKJIOYass HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKU, aHATU3 U
KPUTHUYECKOE OlICHUBaHUE MH(POPMAIINH;

3HAKOMCTBO cO cepamu npodeccrnoHaIbHON AeATEILHOCTH, CBI3aHHBIMU
C (usukol, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha
JOCTIKEHUAX (PU3HUECKON HAYKH.

Ha wuzyuenme ¢usuku (06a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOUIETrO
obOpasoBanus oTBoaUTCS 238 yacoB: B 7 Kiacce - 68 yacoB (2 yaca B HEJEI0), B 8
KJacce - 68 yacoB (2 yaca B Henento), B 9 kiacce - 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemsiii B nporpamme no (pusuke nepedeHb Ja00paTopHBIX padoT U

OIIBITOB HOCHUT pCKOMeHI(aTCHBHBIﬁ XapakKTep, YYUTCIb ACIACT BBI60p IIPpOBCACHMA



7a00paTOpHBIX pabOT W OMBITOB C YUYETOM WHAMBUIYAIBHBIX OCOOCHHOCTEU
o0ydJaromuxcs, CrIucKka SKCIEPUMEHTABHBIX 3aJJaHUM, MpejiaraéMbpiX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aM€EHa 10 (pU3HKE.



COAEPKXAHUE OBYYEHUA

7 KJIACC

Pazjnen 1. ®usuka u e€ poJib B NO3HAHUHU OKPYKAKOIIETr0 MUPA.

®usuka - Hayka O npupojne. SBieHus npuponbl. PUNYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBbLIE, 3BYKOBBIE.

O®uznyeckue BeaMuMHbL. M3Mmepenue ¢usnyeckux BeanyuH. Dusznueckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHULL.

Kak ¢usuka u J1pyrue ecTecTBEHHbIE HAayKHM HW3Yy4aloT MpPUPOIY.
EcTecTBeHHOHAYUYHBIM METOJA TO3HAHUA: HAONIOACHHE, IMOCTAHOBKA HAy4YHOIO
BOMPOCA, BBIIBIXKEHUE TUIIOTE3, SKCIEPUMEHT 0 MPOBEPKE TUIoTe3, 0ObICHEHUE
HabmonaemMoro sBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENEH.

Jlemoncmpayuu.
1. MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC
SIBIICHUS.

2. ®Dusuyeckue MpuOOPHI U MPoIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimol.

Omnpenenenue EeHbI AIEHUs TKaJIbl U3MEPUTEIHLHOTO MPUOopa.

HN3mepenne pacCTOsTHUM.

N3mepenue o0bEMa KUAKOCTH U TBEPAOTO TEA.

Onpenenenue pa3MepoB MajbIX TEL.

N3mepenue TeMiepatypsl py MOMOIIH KHIKOCTHOTO TEPMOMETpPA U

NaTYMKa TEMIEPATypPHI.

O~ E

6. IIpoBeneHnue wmccienOBaHUs MO MPOBEPKE THUIOTE3bI: JAIBHOCTH IMOJETA
IapyiKa, MyIEeHHOT0 TOPU30HTAILHO, TeM OoJIbIlle, YeM OOJIbIIEe BHICOTA
mycKa.

Pa3nen 2. IlepBonayajibHble CBeIEHUSI 0 CTPOEHUHU BellleCTBA.

CrpoeHue BelecTBa: aTOMBbI U MOJIEKYJBI, UX pa3Mmepbl. OMbITHI,

JIOKA3bIBAIOIIAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBr>keHne dacTul] BemecTBa. CBSI3b CKOPOCTH JABUWKEHHSI YacCTUL[ C
TeMriepatypoil. bpoyHoBckoe aBmkenwme, muddys3us. BzaumopaeiricTBue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHHUE T'a30B, KUJIKOCTEW U TBEPABIX
(kpucTaminueckux) Tell. B3auMOCBsSI3b MEXK]y CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX MU MX ATOMHOMOJIEKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGnroneHnue OpOyHOBCKOTO IBUKEHUSI.



2. HaGmonenue nuddyszuu.
3. HaGmronenue sBieHuil, 00bACHIIOIIMXCA NPUTSHKEHUEM WU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padbomut u onvimol.

1. Ouenka quaMeTpa aToMa METOIOM PsJIOB (C UCTIOJIb30BAHUEM

¢dotorpaduii).

2. OnbIThI IO HAOIIOICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHl O OOHAPYKEHUIO ACHUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

Pasnen 3. /IBuskeHue U B3anmMojeiicTBue TeJl.

Mexannyeckoe BUKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPAaBHOMEPHOM JBIKCHHH. Pacuér mytu u
BPEMEHHU JIBHIKCHUS.

SBnenve wHepruu. 3aKOH MHEpIUU. B3aumonaeicTBHME TeNl Kak MpUYMHA
M3MEHEHUS CKOPOCTHU ABMKEHUA Te. Macca Kkak Mepa UHEPTHOCTH Tea. [ImoTHOCTH
BemecTBa. CBs3b ITIOTHOCTH ¢ KOJTMYECTBOM MOJICKYJI B €TUHUIIC 00bEMA BEIIIECTRA.

Cuna kak XapakTepucTHKa B3auMojJercTBUs Ted. Cuila ynpyrocTd U 3aKOH

I'yka. 3Mepenune cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHHE TATOTEHUS U CHUJIA
TskecTd. Cua TSKECTH Ha Apyrux aHerax. Bec tena. Heecomocts. CrioxxkeHue
CWJI, HANPABJICHHBIX MO OAHOW mpsimoi. PaBHoxelcTByromas cui. Cuna TpeHwus.
TpeHue CKONBXKEHHST UM TpPEHUE TMOKOosA. TpeHne B TPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaGmroieHre MeXaHM4eCKOro JIBU)KEHUS Tea.
N3mepenne CkopoCTr NPSIMOJIUHENHOTO JIBUKCHUSL.
HaGmronenue sBieHust HHEPIUU.
HaGmonenne nu3MeHeHHs CKOPOCTH MPH B3aUMOJIEHCTBHH TEJI.
CpaBHeHuE Macc 10 B3aUMOJIECICTBUIO TE.
Ciio)keHue CuJl, HalpaBJIECHHBIX IO OJTHOM MPSIMOH.
Jlabopamopnule pabomwt u onvimol.
1. OmnpeneneHre CKOPOCTU PABHOMEPHOTO ABUKEHUS (IIAPUKA B )KUJIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHre CpeIHEN CKOPOCTH CKOJIKKEHHS OpycKa WM IIapuKa 1mo
HaKJIOHHOM IIJIOCKOCTH.
Onpenenenue MWIOTHOCTU TBEPJOTO Tea.
4. OnpITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (aedopmanun)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.
5. OmnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHHUS CKOJIBKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. /laByieHue TBEPABIX TeJl, JKMIAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIICHUS U YBEIUYEHUS JlaBlieHus. JlaBieHue raza.
3aBUCHMOCTh JaBJEHUSI raza OT 00bEMa, Temreparypsl. llepegaua naBieHus
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TBEPABIMU TEJNAMHU, XUJIKOCTAMM M razamu. 3akoH [lackamng. IIHeBmarnueckue
MaIllUHbl. 3aBUCUMOCTh JAaBJICHUS >KUJIKOCTH OT TIyOWHBL. ['HapoCTaTHUECKU
napanokc. Coobmiaromuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emnn u atMmocdepHoe naBiieHue. [IpuymHBl CylecTBOBaHUSA
BO3aymiHON o06omouku 3emiu. OmnbiT Toppuuermmu. M3mepenune atmochepHOro
JaBJICHUsI. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TABICHUS.

JlelicTBrE XKUIAKOCTU U ra3a Ha IOIPY)KEHHOE B HUX Teio. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTD JIABJICHUS Ta3a OT TEMIEPATYPHI.

[Tepenayda naBneHus )KMAKOCTHIO U Ta30M.
CooOmaromuecs CoCybl.
I'mppasinueckuii pecc.
[IposiBnenue nericTBust aTMOCHEPHOTO JABJICHUSI.
3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YaCTH Teja
Y TJIOTHOCTHU JKUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcoBue miaBaHus Teil: JIABaHUE WK IIOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.
Jlabopamopnuie padbomut u onvimol.
1. VccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTrpyKEHHOHN B
YKUAJIKOCTb YaCTH Tela.
2. OrnpeneneHre BRITAIKUBAIONICH CHIIBI, ICUCTBYIOIIEH Ha TEO,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BHITAJTKHUBAIOIIECH CHIIBI, ICHCTBYIOIIEH Ha TEJIO
B J)KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAIIKMBAIOUIEH  CHJIBI,
JIEHUCTBYIOIICH Ha TEJIO B KUIAKOCTH, OT 00bEMA MOTPYKEHHON B KUJIKOCTD
YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KonctpyupoBanue apeoMerpa Wik KOHCTPYUPOBAHUE JIOAKU U
OIpeAeIICHUE €€ TPY30NO0ABbEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrus.

Mexanndeckasi pabota. MOIIHOCTb.

[IpocTble MeXaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus priuara. [I[puMeHeHne npaBuiia paBHOBECHS pbluara K OJIOKY.

«3onoroe npaBuiio» MmexaHuku. KIIJ[ npocTteix Mexanu3zmMoB. [IpocTeie MEXaHU3MBI

o0k wdE
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B OBITY U TEXHHUKE.
Mexannueckas odHepruss. KuHeTtmyeckas M NOTEHUMAIBHAS  SHEPIUs.
[IpeBpanieHne 0AHOTO BHIA MEXAHUYECKON SHEPTUM B IPYTroi. 3aKOH COXPAHEHUS



DHEPIUM B MEXAHUKE.
Jlemoncmpayuu.
1. IIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopnule padbomut u onvimol.
1. Onpenenenuie paboThI CHIIbI TPEHUSI TPU PABHOMEPHOM JIBUKEHUH TeJa IO
TOPU30HTAILHOM ITOBEPXHOCTH.
2. VccnenoBanue yciaoBUil paBHOBECHS pblyara.
3. Nzmepenue KIIJ] HakTOHHON MIOCKOCTH.
4. VzyyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIHUH.
8 KJIACC

Pa3nen 6. TenioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. OmNbIThl, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopgenun TBEPAOrO, KHUAKOTO M Tra3000pa3HOr0 COCTOSHUM BeIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHWE CBOWCTB ra3oB, KUIKOCTEH H
TBEPABIX TEI HAa OCHOBE TOJOXXEHUM MOJEKYIIPHO-KMHETUUECKON TEOpHUH.
CmaunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsA3b TeMIEpATypbl CO CKOPOCTHIO TEIUIOBOTO JBUXKECHUS
gactull. BuyTtpeHHss osHeprus. CrocoObl H3MEHEHUsS BHYTPEHHEH DSHEPrUH:
TerIonepeada u coBepiieHue padboThl. Busl Terionepeaaun: TEMIONPOBOIHOCTS,
KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO TemimoTel. YeiapHas TEIUIOEMKOCTh BEIECTBA. 1€IUI0O00OMEH U
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO Oananca. [1aBinenue u oTBepieBaHue
KPUCTAJUTMYECKUX BEIICCTB. YJielbHas Teruiora ruiaBieHus. [lapooOpazoBanue u
koHgeHcanus. Mcmapenue. Kumenuwe. VYnuenbHas Teruiora MmapooOpa3oBaHUs.
3aBUCHMOCTH TEMIIEPATyPhl KHIICHUS OT aTMOC(EPHOTO JTaBICHUS.

BrnaxHocTb Bo3ayXa.

DHeprus TomuBa. Y AeiabHasl TEII0Ta CrOpaHusl.

[Tpunmuner pabotel TeruoBbix aBurateneit KIIJ[ TemmoBoro aBurartens.
TernoBble IBUTATENIH U 3alIUTA OKPYKAIOIIECH CPEBI.

3aKOH COXpaHEHUs U MIPEBPAICHUS SHEPTUH B TEIIJIOBBIX ITPOIIECCaXx.

Jemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO TBMKCHHUS.

Ha6monenne nuddysun.

Hab6monenne ssBineHU CMauynBaHUS ¥ KAIMJLIIPHBIX SIBJICHUH.
Habnrogenue TenioBoro paciimpeHus Te.

N3MmeHenure naBneHus ra3a rnpyu Mu3MeHEHUH 00bEMa U HarpeBaHUU WU
OXJaXKJCHUM.

SAEE I .



6.
7.
8.
9.

[IpaBuna usmepeHus TeMrnepaTyphl.

Bunel Temionepenayu.

OxJakaeHue Npy COBEPIICHUU PAOOTHI.

HarpeBanue nipu coBepiieHUU paboThl BHEITHUMH CHJIAMHU.

10. CpaBHeHUE TEMIOEMKOCTEN pa3IUYHBIX BEIIECTB.

11. HaGnroneHve KUneHusl.

12. HaGnrofeHre moCTOSIHCTBA TEMIIEPATYPhI MPHU JIABJICHUU.
13. Moaenu TerIOBbIX JBUTATENCH.

Jlabopamopnuie padbomut u onvimol.

1.
2.
3.

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJIIPHOTO MTPUTSYKEHUS.
OnbITHI IO BBIPAIIMBaHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIH caxapa.
OMBITHI 110 HAOTIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEN U
TBEPIBIX TEJI.

OrnpeneneHue AaBiIeHUS BO3AyXa B OaJIOHE IITIPHIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro
00bEMa M HArPEeBaHUS WIN OXJIAXKCHUS.

[TpoBepka rumnoTe3sl TUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOUKA KUJIKOCTU
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne nu3MeHeHUs: BHYTpEHHEH SHEPIUH Tella B pe3yibTaTe
TEeIIoTnepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBjeHUs TEII000MEHA MPU CMEIIMBAHUU XOJIOTHOM U
ropsiueu BOJIBI.

Ornpenenenne KoJU4eCcTBA TEIJIOTHI, TOJYY€HHOTO BOJIOU MpHU
TEIJI000MEHE C HAarPEeThIM METANTHYECKUM ITUITUHIPOM.

10. OmnpeneneHue yaeapHON TEIUIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiecca uCnapeHusl.
12. OnpeneneHue OTHOCUTEILHON BIAXXHOCTH BO3/TyXa.
13. Onpenenenue yaeabHON TETIOTHI TUIABJICHHUS JIbJA.
Pa3znen 7. DiiekTpuyecKHe 1 MAarHUTHbIE SIBJICHHSA.
Onektpuzauust Ten. J[Ba poja 3JIEKTpUYECKHX 3apsanoB. B3aunmojerictBue
3apsHKEHHBIX Tell. 3aKoH KynoHa (3aBUCMMOCTD CUJIbI B3aUMOJEHUCTBUS 3aPSKEHHBIX
TE€J OT BEJIMYMHBI 3aPSII0B U PACCTOSHUS MEKY T€JIaMM ).
Onektpuueckoe mnojne. Hampsok€HHOCTh anekTpuyeckoro mnois. [lpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).
Hocutenu snekTpuueckux 3apsiioB. DIEMEHTApHBIM JIEKTPUUYECKUN 3apsil.
Crpoenue atoma. [I[poBOJHUKY U AUAIIEKTPUKH. 3aKOH COXPAHEHUS DIEKTPUUECKOTO

3apsa.
DJIEKTPUYECKUAN  TOK.

YcaoBus CyICCTBOBaHUA OJICKTPHUYCCKOIO TOKa.

HNctouHnkn mOCTOSSHHOTO TOKa. JIEMCTBHS SJIEKTPUYECKOro TOKa (TETIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUIECKHUI TOK B )KUIKOCTIX U Ta3ax.



Onektpuueckas  nenb. Cwia  Toka.  OJIEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBneHre MpPOBOAHUKA. Y IEIBHOE CONPOTUBIICHHE BElleCTBA. 3akoH Oma
Ju1s yyactka nenu. [locnenoBarenbHoOe M NapaJuIeIbHOE COEAMHEHNE ITPOBOIHUKOB.
PaGora W MOIIHOCTH 3JEKTpUUYECKOro Toka. 3akoH Jlxoynsa-Jlenua.
DneKkTpuYecKue Henu U NoTPeOUTeNn ANEeKTpUIecKoil s3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

ITocrossHHBIE MarHuTel. B3auMonencTBHe OCTOSTHHBIX MAar"HuTOB.
MarnuTtHOe nosie. MarauTHoOe noJjie 3eMJIM U €ro 3Ha4eHue JUIs KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarHutHoe MoJi€  3IEKTPUYECKOro  Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. JIeHiCTBHE MAarHUTHOT'O MOJISI HA TPOBOJIHUK C TOKOM.
DNEeKTpOoJABUraTelb MOCTOSHHOTO TOKa. Mcmonp30BaHUE SJEKTPOABHUrarTeiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel Papajes. fABiaeHue aneKTpOMarHuTHOM MHaAykuuu. Ilpasuno Jlenna.
Onekrporerepatop. CrocoObl MOTyYEHUS AIEKTPUYECKON  DHEPrUu.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.

DneKkTpu3anus Te.

JIBa poa alEeKTpUUECKUX 3apsii0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEIL.
Y CTpOMCTBO U AEUCTBUE AIEKTPOCKOIIA.

DNeKTpocTaTu4eCcKas MHIYKLIHSL.

3aKOH COXpaHEHHUs JIEKTPUUECKUX 3apsI0B.

[IpOBOHUKH U TUDIICKTPUKH.

MoaennpoBaHre CUIIOBBIX JJUHHUH JIEKTPUUECKOTO TTOJIS.

HcTouHrMKH MOCTOSIHHOTO TOKA.
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JIencTBUSA AIIEKTPUYECKOTO TOKA.

. DIJIEKTPUUYECKUM TOK B KHUJIKOCTH.

. I a30BBIH pa3ps.

. 3Mepenne cuibl TOKa aMIepMETPOM.

. 3MepenHue 31eKTprUIeCKOro Harps>KeHHUs! BOJIbBTMETPOM.

. Peocrar u marasuH conpoTuBIeHUM.

. BzanmonencrBue noCTOSHHBIX MATHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH PA3ACICHUS TOJFOCOB MarHUTA.
17. MonenupoBaHuEe MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE T0JIe TOKA. DIEKTPOMATrHHUT.

20. [leticTBME MarHUTHOTO TTOJISI HA TIPOBOJTHUK C TOKOM.

21. DneKkTpoABUTATETh TOCTOSTHHOTO TOKA.

22.VccnenoBanue SBICHUS YIEKTPOMArHUTHOW WHTYKITUH.

23. OmnbrTer Dapajest.

24.3aBUCUMOCTD HANpaBIIEHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
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BO3HUKHOBCHUAI.

25. DIIEKTPOTreHepaTop NOCTOSHHOIO TOKA.
Jlabopamopnuie padbomut u onvimol.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbiTel MO  HAOMIONEHUIO DJICKTpU3AIMK TNl MHAYKIUEH U MpHu
COMIPUKOCHOBEHHHU.

HccnenoBanue OEUCTBHUS DJIEKTPUYECKOTO IO HA MPOBOJAHUKUA U
JTUAJICKTPUKHU.

Co6opka u mpoBepka paboThl IEKTPUIECKOMN 1IETH MTOCTOSIHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHre HAMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

OMbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD AIEKTPUUYECKOTO
COTNPOTHUBJICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IUIONMIAJN TIOTEPEUYHOTO
CEUYEeHUs U MaTepHaa.

[IpoBepka mnpaBwiIa CIOXEHUS HANPSKEHUM TPU TMOCIET0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia g CUJIbl TOKA NPU MNapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.
OnpeneneHre MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIIEISAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO YEpe3 JIAMIIOUYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJI narpeBarersi.

HccnenoBanre MAarHUTHOTO B3aUMOJIEUCTBUS MOCTOSTHHBIX MArHUTOB.
N3yyeHne MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB TP UX 00BEAMHEHUH
U pa3JeIeHUN.

NccnenoBanne necTBUSA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnpITel, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIbl  B3aUMOJICUCTBUS
KaTylIKH C TOKOM M MarHuTa OT CWJIbl TOKa W HAIpaBJi€HUS TOKa B
KaTyIIKe.

N3yueHne nelicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.
KonctpyupoBanue u nzyueHue padoThl JIEKTPOBUTATENSL.

N3smepenne KII/ asexTpoaBurarebHONM yCTaHOBKH.

OnbITl MO KCCIENOBAHUIO SBJICHUS DJIEKTPOMArHUTHOM WHAYKIUU:
UCCJIEIOBAaHUE W3MEHEHUW 3HAYEHUS M HAMNpPAaBICHUS HWHAYKIHUOHHOIO
TOKa.



9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUsI.

Mexannueckoe JBWKEeHHME. MarepuanbHas Touka. (Cucrtema OTCUETA.
OTHOCUTENBPHOCTh MEXaHWYECKOTO [JBH)KEHHUSA. PaBHOMEpHOE MNPSIMOJIMHENHOE
newxeHne. HepaBHomepHOe npsMoauHEHOE nBMkeHUe. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiMHEHHOe aBmxeHue. CBoOogHOe
nageHue. OnsITel [ anumes.

PaBHOMepHOE ABMXKEHHE TO OKpyX)HOCTH. Ilepuon m wactora oGpaieHus.
JIuneliHas 1 yrioBasi CKOpOCTU. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTona. Bropoii 3akoH Herotona. Tpernit 3akoH HerotoHa.
[TpuHUIMN Cynepno3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TpeHUsl CKOJIbXKEHUs, Cuila
TPEHUSI TTOKOS, IPYTUE BUbI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TSITOTEHHUS. YCKOpEHUE CBOOOJHOIO
nageHud. JIpmwxkenune mnaHer Bokpyr CoisHma. IlepBas kocmMuueckass CKOPOCTb.
HesecomMocTts u neperpys3ku.

PaBHOBecue matepuanbHOl TOukH. AOconOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJa C 3aKPEIUIEHHOM OChIO BpalieHusi. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynee tena. M3menenne umnyinbca. MMmiynbe cunbl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE JBUKEHHUE.

Mexanudeckass pabota W MoIIHOCTh. PaboTa cun TskecTd, YHNPYrocTH,
tpenusi. CBA3b 3HEpruu U paboThl. [loTeHnManpHas SHEPrUs Tea, MOJHIATOrO HaJ
MMOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SJHEPrusa CkaTou NpykuHbl. KnHnetnueckas
sHeprus. Teopema 0 KMHETMYECKON SHEPruU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIuu.

Jemoncmpayuu.

1. HabGmroneHue MexaHM4ECKOro ABM)KEHUS TeJla OTHOCUTEIBHO Pa3HbIX T

OTCYETA.

2. CpaBHEHHE TyT€l W TPACKTOPHUM IBUIKEHHS OJHOTO M TOrO XKe Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUSI PSAMOJIMHENHOTO ABUKEHHUS.
NccenenoBanne Mpu3HAKOB PAaBHOYCKOPEHHOIO JIBHKEHHS.

Habmonenune qBrnkeHus Tea Mo OKPyKHOCTH.

Habmronenne MexaHMUeCKHX SIBICHUH, TPOUCXOAAIIUX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa (PU3UKHU.
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7. 3aBUCHMOCTb YCKOPEHMS T€Ja OT MAacChl T€la W JIEMCTBYIOLIEH HAa HErO
CHJIBL.



8. HaOmronenue paBeHCTBa CUJI PU B3AUMOJEHCTBUU TEIL.

9. HM3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHHH.

10. Ilepenaya ummyiibca Ipy B3aUMOJAECHCTBUM TEIL.

11. [IpeoOpa3zoBaHus SHEPTUU NTPU B3aUMOACHCTBUU TEI.

12. CoxpaHEeHHME UMITYJIbCA TIPU HEYIIPYTOM B3aUMOACHCTBUU.

13. CoxpaHeHHe UMITyJIbca MPU aOCOTIOTHO YIIPYTrOM B3aUMO/ICHCTBHH.

14. HabGmroneHue peakTHBHOTO IBUKEHUSL.

15. CoxpaHeHHE MEXaHUYECKOM SHEPTUH MPU CBOOOTHOM MaJCHUMU.

16. CoxpaHEeHME MEXAaHUYECKOMN YHEPTUU MPU ABUKECHUU TeJla MOJT IEUCTBUEM
IPY>KUHBI.

Jlabopamopnuie padbomut u onvimol.

1. KoHcTtpyupoBanue TpakTa sl pa3sroHa W JaJbHEUIIEro paBHOMEPHOTO
JBHO>KEHUS IIaPUKA WU TEIEHKKH.

2. OmpeneneHue cCpeHEW CKOPOCTH CKOJBXKEHHS OpycKa WM JIBH)KCHUS
[IapHKa M0 HAKJIOHHOM MJIOCKOCTH.

3. OmnpeneneHre YCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JBHXKEHUU IO
HAKJIOHHOM TIOCKOCTH.

4. HccrnenoBaHue 3aBUCHUMOCTH NMYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IlpoBepka THUIIOTE3bl: €CIM TMPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYyaJbHON CKOPOCTH IYTHU OTHOCATCS KaK psAX HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccrmemoBaHne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJIECHUS.

7. Omnpenenenue kodphuieHTa TPEHUS CKOJIBKECHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBI.

9. Ompenenenue pabOTHI CUITBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHUH TEJIa 110
TOPU30HTAIBHOM ITOBEPXHOCTH.

10. Onpenenenne paboOThI CUITBI YIPYTOCTH TIPH MOABEME TPy3a C
UCIIOJIb30BaHUEM HETIOJIBMKHOTO Y TTOJIBMYKHOTO OJIOKOB.

11. M3yyeHue 3aKOHA COXPAHEHUS SHEPTHUU.

Pa3gen 9. Mexannuyeckme Koj1e0aHUS M BOJIHBI.

Konebarensnoe nmwkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TIEPUOI,
4acToTa, aMIuIMTyaa. MaremaTtndecknii U NpyKUHHbIM MasTHUKU. [IpeBpamienue
SHEPIUM NpPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaromue  KoieOanws.  BeHYXKIeHHble — koneOanms.  Peszonamnc.
Mexannueckue BoJiHbI. (CBOHCTBA MeXaHMYECKMX BOJH. [IpomonbHble U
MONEPEYHbIE BOJIHBL. JlIMHA BOJHBI M CKOPOCTh €€ PpacnpOCTpPaHEHMUS.
MexaHn4yecKue BOJIHBI B TBEPJOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTBh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. MHbpaszByk u



yIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmroaeHwme koreOaHmii TEJ IO JSHCTBUEM CHIIBI TSHKECTH M CHIIBI
YIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmroneHue BBIHYKIEHHBIX KOJIEOAHUI U pe30HaHca.
PacnpocTpanenue npoobHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaGmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

o0k owd

Jlabopamopnuie padbomuvt u onvimol.
1. OmnpeneneHue 4acTOTHI U Meproia KOJIeOaHUH MaTEMaTUYECKOTO
MasTHHKA.

2. OnpeneneHre 4aCTOTHI M MEpUOJia KOJeOaHUN MPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH MEPHOJ1a KOJIeOAHUM MMOIBEIICHHOTO K HUTH

rpy3a OT JJIUHBI HUTH.
4. VccrnenoBanue 3aBUCMMOCTH TIEPHOJ1a KOJIEOAHUM MPY>KMHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH NepUoaa KoJieOaHul rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpy3a.

6. OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTH TIepHuoia KoyieOaHun
NPYXUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI.

7. V3Mepenue ycKopeHusi CBOOOTHOTO MMaICHUsI.

Pa3nen 10. DiiekTpoMarHuTHoOeE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMArHUTHOE MOJIe. DIEKTPOMarHuTHbIE BOJHbI. CBOMCTBA
ANEKTpOMarHuTHBIX BoJH. [1Ikana anekTpoMarHuTHBIX BoJiH. Mcnons3oBanue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.

DOnexTpomarautHas npupoga cBera. CKopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOIICTBA ANEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomwt u onvimol.

1. V3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C HOMOIIBbIO MOOMIBHOTO

TenedoHa.
Pa3nen 11. CBeToBLI€e SIBJICHHUS.
JlyueBas MOJEJIb CBeETa. HcTounuku CBeTa. [IpssmonuHeriHOE

pacrnpoctpanenue cBeta. 3atMeHust Connua u Jlynel. Otpaxkenue cBera. Ilnockoe
3epKaJio. 3aKOH OTPaKECHUS CBETA.

[Ipenomnenue cBera. 3aKkOH TMpeaoMJieHUs cBeTa. llonHOoe BHYTpeHHEe
oTpakeHue cBeTa. VMcnoib30BaHNE MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX



CBETOBOJIAX.

Jlunza. Xonm nyuet B aumH3ze. OnTtuyeckas cucrema ¢oToanmnapara,
MHKpPOCKONA W TeJecKomna. [7a3 kak onThyeckas cucrtema. bin3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnekTp. Onbitel HetoTona. CroxeHue
CIIEKTpaJbHBIX LIBETOB. Jucnepcus ceera.

Jlemoncmpayuu.

[IpssMonMHEHOE paCIIPOCTPAHEHUE CBETA.

OtpaxeHnue caera.

[Tonyuenue n3o0pakeHHil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpeTa.

OnTuueckuii CBETOBOI.

Xox myueit B coOuparouiei JInHs3e.

XoJ Jiyyel B pacCErMBAKOIIEH JIMH3E.

[Tonmyuenue n300pakeHH ¢ MOMOIIBIO JTUH3.

[Tpunnun nevictBus ¢poToanmnapaTta, MUKPOCKOIIA U TEJIECKOTA.

10. Monenb riaasza.

11. PaznosxeHue 6eoro cBeta B CIIEKTP.

12. TlomydeHue 6enoro cBera MpH CI0KEHUH CBETA Pa3HbIX 1IBETOB.

Jlabopamopnuie padbomut u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTIJIa OTPAXKEHUSI CBETOBOIO JIy4a OT yrjia

naJCHUs.
2. N3ydeHne xapakTepUCTUK H300paKEHUs PEeIMETa B IUIOCKOM 3€pKalie.
3. HccnenoBanue 3aBUCMMOCTH YTJIa TIPEJIOMIIEHUSI CBETOBOTO JIyda OT yriia
NaJ€HUs Ha TPAHULIE «BO31YX-CTEKIIO».

4. Tlomydyenue n300pakeHU C TOMOIIBIO COOMPAFOIICH JIMH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONTUYECKOM CHIIBI COOMpPATOIIei
JUH3BIL.

6. OmbITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

/. OnbITHI IO BOCOPUSITUIO LIBETA IPEAMETOB IIPU UX HAOIIOJICHUH Yepe3
I[BETOBBIC (PMIIHTPHI.

Pasznen 12. KBanroBble siBJeHHUS.

Omnwitel Pesepdopna m mmanerapras moaens aroma. Mogenb atroma bopa.
Hcnyckanue u nornomenue ceeta aromoM. KBaHThl. JInHEUaThie CIEKTPBL.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHusi. CTpoeHue aTOMHOIO
anpa. Hyknonnags woxens aromHoro sapa. HM3orombel. PannoakTtuBHBIE
npeBpaiienusd. llepuon monypacnana aTOMHBIX sIAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAIOBOrO M MAacCOBOIO YHUCEI.
DHeprus CBA3M aTOMHBIX sanep. CBsA3p mMacchl M SHepruu. Peakuuu cHUHTE3a U
nenenus sanep. crounnku suepruun CosiHLa U 3BE3.
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SnepHas oHepretuka. JIeMCTBUSA pPAAUMOAKTUBHBIX WU3JYYCHUW Ha >KUBbIC
OpraHU3MBbl.

Jlemoncmpayuu.

CnexTpel U31y4EeHHS U HOTJIOLIEHHUS.

CnexTpsl pa3IMYHbIX Fa30B.

CnekTtp Bomopoaa.

HaGmonenne TpekoB B kamepe BunibcoHa.

PaboTa cuéTunka HOHU3UPYIOLIUX U3ITYUESHHI.

Perucrpanus n3nydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimol.

1. HaGmroneHue CIIOMIHBIX U IMHEWYAThIX CHIEKTPOB U3ITYUECHHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHUE YHEPTUU YACTULIBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. Usmepenue panqnoakTuBHOrO (hoHa.

IHoBTOpPUTEIBbHO-0000IAI0 NI MOAYJIb.

[ToBTOpUTETHEHO-0000IAIONUMN MOAYb MPEeIHA3HAUEH JIJISi CUCTEMAaTU3allu
1 000011IeHHS TPEIMETHOTO COICPYKAHUS U OTbITa JEATEIHHOCTH, TPUOOPETEHHOTO
OpyU HU3Yy4YEHUM BCEro Kypca (pU3MKH, a Takke IJIs MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMeHYy IO (u3uke A oO0ydyaroluxcs, BBIOPABLUIMX ATOT
y4eOHBIN MpeaMeT.

IIpn n3ydyeHUH NAHHOIO MOAYJISA PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUJbI
JEsITEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS TOCTUKEHHE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yslbTaToB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAasi TPAaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB MCCIEIOBAHUS
SBJICHUI TPUPOABI U TEXHHUKHU, OBJAJCHHE YMEHUSMU OOBSACHATh (PU3NUYECKHE
ABJICHUSA, IIPUMEHsSA IIOJIyYEHHBIC 3HAHWs, pellaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

IIpuHIMNIMATBHO AEATEIBHOCTHBIN XapaKTeEP JaHHOIO pa3jieiia pean3yercs 3a
CU€T TOTO, YTO O0yUaIOIINECs BBIOIHAIOT 3a/1aHus, B KOTOPBIX UM IpeJjiaraeTcs:

Ha OCHOBE IIOJIyUCHHBIX 3HAHMH pacrno3HaBaTh U HAyYHO OOBICHATH
¢u3nyeckue sIBICHUS B OKPYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYUYHbIE METO/IbI UCCIIEIOBAHUS (PU3NUECKUX SBJICHUI, B TOM
quclIe JUIsl IPOBEPKU FMIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJOB; OOBSCHATH
Hay4YHbIE OCHOBBI Hau0O0JI€€ BaXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOT UM,
HaIlpuMep, MPaKTHIECKOTO UCIIOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB DHEPTUHU Ha
OCHOBE 3aKOHA IIPEBPALICHUSA U COXPAHEHUSI BCEX U3BECTHBIX BUJ0OB JHEPIUH.

S



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue pu3uku Ha ypoBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs HAIpPaBICHO
Ha JIOCTIKEHHUE JTMYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pPe3yabTaToB.

B pesynbrate nzydenus (UMK Ha ypOBHE OCHOBHOI'O 00IIIETO 00pa30BaHUs y
oOyyaromerocsi OyayT chOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

* 1) naTpMOTHYECKOr0 BOCIIMTAHUSA:

* - TPOSIBJICHHE WHTEpeCa K UCTOPHH M COBPEMEHHOMY COCTOSTHHIO POCCHICKOM
du3nIeCcKoil HAYKH;

* - [IEHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCHICKUX YUEHBIX-(PU3NKOB;

* 2) rpa’kIaHCKOr0 M JyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHUS:

* - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYMMBIX U
ATHUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JTOCTHIKEHHM
bu3uKy;

* - OCO3HAaHHE BAXHOCTH MOPATHHO-ITHYECKHX TPUHIUIIOB B JCSITEILHOCTH
YYEHOT0;

* 3) 3CTeTHYECKOr0 BOCIIMTAHUS:

* - BOCHPHUATHE ICTETUUYECKUX KadeCTB (U3MUECKOW HAyKH: €€ TapMOHHUYHOTO
MIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HIEeHHOCTH HAYYHOI' 0 MO3HAHMSI:

* - OCO3HAaHME IIEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHHM, Ba)KHEHIIEH COCTABIISIFOIICH
KYJbTYPBI,;

* - pa3BUTHE HAYYHOH JIOOO3HATENBHOCTH, HWHTEpECa K MCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

* 5) ¢popMupoBaHNS KYJbTYPHI 310POBbs H YMOIMOHAJLHOTO 0J1aATONOTyYHsI:

* - OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKH3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TIPaBWJI OE€30MaCHOTO TOBEACHHUS Ha
TPAHCTIOPTE, Ha JOPOTrax, C JJEKTPUYECKUM M TEIUIOBHIM OOOpPYJIOBAHHEM B
JIOMAIITHUX YCJIOBUSIX;

* - c(hopMHUPOBAHHOCTH HaBBIKA PEIICKCUH, TPU3HAHNE CBOETO TpaBa Ha OMHUOKY
M TaKOTO K€ MpaBa y APyroro 4eI0BeKa;

* 6) TPy10BOT0 BOCTIMTAHUS:

* - aKTHUBHOE y4YacTHE B pPCIICHWW TMPAKTHUYECKHX 3amad (B paMKax CEMbH,
oOpa3oBaTebHON  OpraHM3allud, TOpoJia, Kpasi) TEXHOJOTHMYECKOH U
COIMAJIEHOM HAMPaBIECHHOCTH, TPEOYIONINX B TOM YHCIIE U (PU3HUECKUX 3HAHUH;

* - HHTEpEC K MPAKTUICCKOMY U3YUCHUIO TPOQECCUil, CBI3aHHBIX C (DU3UKOM;



7) 3K0JIOrHYECKOro BOCIIUTAHMS

* - OpHCHTalUs Ha TpPUMCHEHHE (DM3MUYCCKUX 3HAHUU I pelmicHHWsS 3aaad B
00JIaCTH OKpY’Kalolield Ccpeapl, IJIAHHPOBAHUS IIOCTYNKOB M OICHKH HX
BO3MOKHBIX ITOCJIEICTBH ISl OKPYKAIOIICH CpeIbI;

* - OCO3HaHHE IJI00AJBHOTO XapakTepa JKOJIOIMYECKHUX MpoOJieM W MyTed HX

PEIICHHS;

8) ajanTanuM K M3MEHSIIOIMIMMCS YCJOBHSIM COHMAJIBLHON W NMPHPOTHOM

cpenbl:

* - MOTPEOHOCTH BO B3aUMOICHCTBUH IIPH BHIMIOJIHEHHH UCCIICIOBAHMIA M IPOEKTOB
(U3NUECKOM HAIPABIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHHUSM JIPYTHUX;

* - T[IOBBIIIEHHE YPOBHSA CBOEH KOMIIETEHTHOCTH dYepe3 IMPaKTHYECKYIO
TS TEbHOCTD;

* - MOTPeOHOCTHh B ()OPMHPOBAHUU HOBBIX 3HAHHUH, B TOM YHCIE (POPMYIHPOBATH
UJIEH, TIOHSATHS, TUIIOTE3bI O PU3HYECKUX 00BEKTAX U SBICHHSIX;

* - oco3HaHHE JCPHUINTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B OOJIACTH
bu3uKy;

* - [UIAHWPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHHH HOBBIX (PH3UUECKHUX 3HAHUI;

* - CTpeMJICHHME aHAJIM3MPOBATh U BBISBJISATH B3aMMOCBS3H IIPUPOJIBI, 00IIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIIOIb30BaHHEM (PU3NUECKUX 3HAHUI;

* - OIEHKa CBOUX JEHCTBHH ¢ yd4&TOM BIHSHHS Ha OKPYXKAIOIIYIO CpemIy,

BO3MOJKHBIX TJT00aIbHBIX ITOCIICACTBHIA.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ysibTate ocBOoeHUS MPOrpaMMmel 1o Gpu3nke Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuwaromerocss OyayT cpoOpMHpOBaHBI MeTanpeaMeTHbIe
pPe3yJbTaThl, BKIIOYAMOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHUKATHBHBIE  YHHUBEpPCAJIbHBIC  y4eOHBIC  JEHCTBUS,  pETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble JJoruueckue 1eicTBUS:
* BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIIEHUN);

* YCTaHABJIMBATH CYIICCTBCHHBIM MPHU3HAK KJIACCU(DHUKAIIUHA, OCHOBAHUS IS
00001IIeHNs 1 CPAaBHEHUS,

*  BBISBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJIOJCHHUSAX, OTHOCSAIINUXCS K (PU3NUECKUM SIBIICHUSIM;

* BBIBJISITh NMPUYMHHO-CIICICTBEHHBIC CBSI3M MPH HU3Y4YCHUU (HU3UUECKUX
SIBIICHUW M TIPOLIECCOB, JI€JIaTh BBIBOJIbI C UCIOJIB30BAHUEM JACTYKTUBHBIX U



WHAYKTUBHBIX YMO3aKJIIOUE€HUH, BBIIBUTAaTh THUIIOTE3bl O B3aHMMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEIILHO BBIOMPATH CIIOCO0 pellieHns yueOHoU pusndeckoil 3agauu
(cpaBHEHHE HECKOJBbKMX BAapMAaHTOB  pELIEHUs, BbIOOp Haumbolee
MOIXO/SIIEr0 ¢ Y4ETOM CaMOCTOSTENIBHO BBIJICICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKHE JEHCTBUSA

UCITIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUA HHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH 0 CAMOCTOSATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
(¢u3MUecKuii HKCIIEPUMEHT, HeOOoNblIoe HcchaeoBaHue (HUIUUECKOTO
SIBJICHUS,

OLICHMBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTH HH(OPMALUIO, TOJTYUYEHHYIO
B XOJI€ UCCJIEIOBAHMS UM DKCIIEPUMEHTA;

CaMOCTOATEIBHO (POpMYNIMpPOBaTh 000OIIEHUSI U BBIBOJbI 10 pe3yjbTaTamM
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICA0OBAHMS;

IPOrHO3UPOBATH  BO3MOXKHOE  JajibHeilee pa3Buthe  (HU3HUECKUX
IPOLIECCOB, a TAKXKE BBIABUTATH MPEATNOI0XKEHHUSI 00 UX pPa3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ undopmanmeii:

NPUMEHATh PA3JIUYHbIE METOJbI, HHCTPYMEHTBHI M 3alpPOCHl NPU MOUCKE U
orOope HMHPOpPMALUA WU JAHHBIX C YYETOM MPEIIOKEHHOW Y4eOHOMU
duznueckoi 3anayu;

aHAIM3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH WHEOOPMAIIUIO
Pa3TUYHBIX BUIOB U OPM IPEACTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpPATh ONTHUMANIbHYIO (opMy MpeacTaBleHHUS
uHbOpMAIlMK W WUTIOCTPUPOBATH peIIaeMble 33Ja4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoil 1 UX KOMOWHAIIUSAMH.

KomvmyHuKaTHBHBIE yHUBEPCAJIbHbIE YyYeOHbIe eiicTBUS:

B Xo/€ O0OCyXaeHus y4eOHOro marepuala, pe3yiabTaToB J1abopaTOpHBIX
paboT M MPOEKTOB 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI H
BBICKA3bIBaTh WJICH, HAICJICHHBIC HA PEIICHHE 3a/ladyd M MO Aep)KaHue
O1aro>key1IaTeIbHOCTH OOIIEHNS;

COTIOCTaBJISITh CBOU CYXKJICHUS C CYXICHUSIMU JPYTUX YIYACTHHUKOB JUAJIOTa,
O0OHapy>KHUBATh PA3INUUE U CXOJACTBO MMO3UIIH;

BBIP@YKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAaX;

MyOJIMYHO MPECTABISTh PE3YIbTATHl BHIMOTHEHHOTO (PU3MYECKOTO OIBITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

MOHUMATh M MCITIOIH30BaTh MPEUMYIIIECTBA KOMAHIHON U WHANBUIYaIbHOM

paboTHI MPHU PEIIEHUU KOHKPETHOUN (QU3NUECKON MPOOIJIEMBbI;

MPUHUMATH [IETTH COBMECTHOM JCSITEIIBHOCTH, OPTaHU30BBIBATH JICHCTBHSI 10



e€ MOCTMKEHHIO: PACIPEeNIATh POIH, 00CYKIaTh MPOLECCHl U PE3YIbTATHI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJHATH CBOIO YacTh PabOTHI, JOCTHTas KauyeCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIPABJICHUIO U KOOPJIUHUPYS CBOU JICUCTBHS C IPYTUMHU YICHAMU
KOMaH/Ibl;

OIICHMBATh KAaueCTBO CBOET0 BKJaJa B OOIIMH NPOAYKT IO KPUTCPHUSM,
CaMOCTOSATEIHLHO CHOPMYIIMPOBAHHBIM yU4aCTHUKAMH B3aUMOJICHCTBUA.

PeryasiTuBHbIC YHUBepCaJbHbIe YUeOHbIE NeHCTBHUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX, TPEOYIOIIUX JIIs
penieHus PU3nYECKux 3HaHUM;

OpDUEHTHPOBATbCA B  PaA3JIMYHBIX NOAXOAAX  MNPUHATHA  PEIICHUI
(MHIMBHUyallbHOE, TPUHATHE pEIICHWs B TPYyIIeE, MNPUHATHE pElIeHUMN
IPYIIION);

CaMOCTOSITEJIbHO COCTABJISITh AITOPUTM pelIeHUs (PU3MYECKON 3aJaud WId
IUIaHA MCCIEAOBAaHUS C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh MpEJIaracéMble BApUAHThI PEIICHMUI;
7ieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE.

CﬂMOKOHTpOJ’lB, AMOIUOHAIBHbIN MHTEJJIEKT:

NaBaTh aJICKBATHYIO OLICHKY CUTYallMu U MpeaaraTh Iiad €€ N3MEHEHNS,
OOBSCHATh  NPUYMHBI  JOCTIKEHUS  (HEJOCTIKEHUS)  PE3yNbTaToOB
NeSTEIHbHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B AESATEIBHOCTh (B TOM YHKCIE B XOJ BBIIOJIHEHUS
¢u3nueckoro  HMCClIeNOBaHUA WJIM TNPOEKTa) HAa OCHOBE  HOBBIX
00CTOSITENIbCTB, M3MEHUBIIUXCS CHUTYallMi{, YCTAHOBIEHHBIX OIIMOOK,
BO3HUKIIMUX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTH ce0s HA MECTO APYTOro YeJOBEeKa B XOJI€ CIIOpa WM AUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYrOro;
IpU3HABATh CBOE MPABO HA OMIMOKY MPHU PEIIeHUH PU3NUECKHUX 3a/1a4 WIH B
YTBEPIKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIrOTO.

HNPEAMETHBIE PE3YJIBTATBI

K xoHniy oOyuenus B 7 Kjacce IpeIMETHBIE pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

HCII0JIb30BaTh MOHSATHUS: bU3UICCKHE U XUMUIECCKHC SIBJICHMUSI,
HaOJI0IeHUE, SKCIIEPUMEHT, MOJIEIb, THUIIOTE3a, SAUHUIIBI (PU3MIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHHS BeEIIecTBa (TBEPIOE,



KUJKOE, Tra3000pa3HOe), MEXaHUYECKOE JBWKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEMHOE), TPAEKTOPHS, pABHOACHCTBYIOIIAs CUJa,
nedopmarius (ympyras, I1uiacTH4eckas), HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

pasznuuath siBiaeHus (qud@ys3us, TemIoBoe IBIKEHUE YaCTHUI BEIIECTBa,
paBHOMEpPHOE  JIBIDKCHHUE, HEPAaBHOMEPHOE JBIKCHUE, WHEepIus,
B3aMOJICVCTBUE TEJI, PABHOBECHUE TBEPIBIX TEN C 3aKPEILNIEHHOW OCHIO
BpallleHus, fepeaya JaBieHus: TBEPIbIMU TEJIaMU, JKUIKOCTSIMU U Ta3aMH,
aTMoc(epHoe JaBjeHue, MJIaBaHUE TEJl, IPEBPaICHUS
MEXaHUYECKOW SHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBJICHUE;
pacrio3HaBaTh  MPOSIBIICHHUE  HW3YYEHHBIX  (U3UYECKUX  SIBJICHUUA B
OKpYXKalolleM MHUpE, B TOM 4HCJe (U3UYECKHUE SIBICHUS B TPUPOJIE:
IpUMEPHl JIBHKEHUS C PA3TUYHBIMH CKOPOCTSIMHU B JKMBOW M HEXHUBOU
npupojie, ACHCTBUE CUJIBI TPEHUS B TIPUPOJC U TEXHUKE, BIIUSHUC
aTMOCc(epHOTo JaBJIEHUS Ha JKMBOW OpPraHu3M, IUIaBaHUE PBIO, pblYaru B
TeJIe YeJO0BEKa, MPU 3TOM MEPEBOIUThH MPAKTHUUYECKYIO 3a7a4y B yueOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
ONKCHIBATh M3YUYECHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBICHHS, UCIIONB3YS
du3nueckre BeJIMUMHBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TPEHUsl, 1aBlieHHe (TBEPIOTO TeNa, )KUIKOCTH, Ta3a), BEITAIKABAIOLIAS
Cuia, MexaHudeckass paboTa, MOIIHOCTb, IUIEUO CHIIbI, MOMEHT CHIIBI,
KO3 (OUIIMEHT TOJIE3HOTO JEeHUCTBUS MEXaHU3MOB, KHHETHYECKas W
NOTEHIMAJbHAs DJHEPrus), MNpHU ONHCAHUU MPABWIBHO TPAKTOBAaTh
(bU3MUECKHI CMBICT UCIIOJIB3YEMBIX BETUYUH, UX 0003HAUCHUS U €IUHUIIBI
bu3nuecknxX BENMYMUH, HAXOAUTH (OPMYIBI, CBA3BIBAIOLIUE JIAHHYIO
¢u3nUecKyl0 BEIWYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBICHHUS U MPOIIECCHI,
UCIIOJIb3YSl TIpaBUjia CIOKEHUS CHII (BHOJIb OAHOM MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHsS pbluara (0Joka),
«30JI0TOE TMPaBUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOM
SHEPruu, TPH OSTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W
3alUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

OOBSCHATH (PU3UYECKUE SBIICHUS, TPOILIECCHI M CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalluid IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBISIThH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2 JTOTUYECKUX
maroB ¢ omopod Ha 1-2 W3ydeHHBIX CBOMCTBA (DU3UYECKUX SIBICHUH,



(pU3HUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aa4u B 1-2 nelicTBUA, UCTIONb3YsI 3aKOHBI U (POPMYIIbI,
CBSI3bIBAIONINE (PU3MUECKHE BEIMUMHBL: HA OCHOBE aHAJIN3A YCIOBUS 3a1a4u
3aMMChIBaTh KPAaTKOE YCJIOBHE, MOJCTaBIATh (PU3MUECKUE BEIUYMHBI B
GopMynbl W TPOBOAUTH pacy€Thl, HAXOAUTh CIPABOYHBIE JAHHBIE,
HEOOXOJMMbIE JJId peuleHus 3ajay, OLEHUBATh PEATUCTUYHOCTH
NOJIy4YeHHON (DU3UUECKON BEIIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXKHO PEIIMTh MPU T[OMOIIH
($u3MUECKNX METOJI0B, B OMUCAHUU MCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
peanosioxeHue (TuroTe3y), pa3inyaTb 1 UHTEPIPETUPOBATH MOJTYUSHHBIN
pe3yNbTaT, HaXOAWTh OLIMOKM B XOJE€ ONBITA, JIeJaTh BBIBOJABI IO €ro

pe3yibTaTam;
IIPOBOJIUTH OTBITHI IO HAOJIIOACHUIO (PU3UYECKUX SIBICHUN WU
(bU3UYECKUX CBOUCTB TEI: bopMyITUpPOBATH MMPOBEPSIEMBIC

NPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOT'O 000pYy1I0BaHu,
3aMUCHIBATh XOJ1 OMBITA U (DOPMYITHPOBATH BHIBOJIBI,

BBITIOJIHATh TPSIMbIE WU3MEPEHUSI PACCTOSIHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CWIBI U TEMIEepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
U(GpPOBBIX MPUOOPOB, 3aMKUCHIBATH TOKA3aHHs MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOU MOTPEITHOCTH U3MEPECHU;

IPOBOAUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEJMYUHBI OT
IpYyrod ¢ MCHOJb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO ABUIKYIIETOCS TeJla OT BPEMEHU JBUKEHHUS TeJla, CUIIbI TPEHUS
CKOJILKEHHsI OT Beca Teia, KauyecTBa OO0pabOTKH TMOBEPXHOCTEH Tel u
HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAX CONPUKOCHOBEHHMS TEJN, CHIIbI
YIPYTOCTU OT YIJIMHEHUS MPY>KUHBI, BBITAIKUBAIONMIEH CHUIBI OT 00bEMa
NOTpyKEHHOM YacTH TeJa U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUVIOTHOCTU Te€Ja, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUH
TUTAaBaHUS TEJ, YCIOBUM PAaBHOBECHS phluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWM  y4eOHOTO HWCCIEAOBaHUS, COOUpAaTh YCTAHOBKY W
BBITIONHATh W3MEPEHHsI, CIEAys NPEI0OKEHHOMY IUIaHy, (UKCHPOBATH
pEe3yNbTaThl TIOJYYEHHON 3aBUCHUMOCTH (DU3MYECKUX BEIUYUH B BHJIC
NPEIJIOKEHHBIX TabmuIl u TpaduKoB, AENaTh BBIBOJALI MO pPE3yJbTaTaM
VCCIICIOBAHMS;

IPOBOANTH KOCBEHHBIE N3MEPEHUST (HPU3NIECKUX BEIHUNH (TUIOTHOCTh
BEILIECTBA KUJIKOCTU U TBEPAOTO TENA, CUJIa TPEHUS CKOJIbKEHUS, 1aBIICHUE
BO3/1yXa, BBITAJIKMBAIOIIAS CWJIA, JEUCTBYIOIIAs Ha IOIPYKEHHOE B
KUJKOCTh  Te€NO, KOIPQPUIMEHT  TMOJE3HOro  JEWCTBHUS  MPOCTHIX
MEXaHU3MOB), ClIe1ysl IPEAJIOKEHHON NHCTPYKIUU: pu



BBITMIOJIHEHUN HW3MEPEHU CcOOMpaTh HKCIEPHUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIIATH 3HAUCHUE MCKOMOM BEIIMUUHBL;

coOJII01aTh NMpaBUjia TEXHUKH 0€30IaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMHCTB:
BEChl, TEPMOMETp, AMHAMOMETpP, COOOIIAIOIIUECS COCY/bI, OapomeTp,
phIYar, NOJBMKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUIBI  JEHCTBUS  W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMUCaHUS (B TOM 4YHCIIE:
NOJIIMITHAKKA, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN  TIpecc,
MaHOMETp, BBICOTOMED, TIOPIIIHEBOI HACOC, APEOMET ), HCTIONIB3YS 3HAHUS O
CBOICTBaxX (PM3MUECKUX SBICHUI U HEOOXOMUMBbIC (U3NICCKUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAWTH  NPUMEPHl  (HaxXoguTh  HWHPOPMAIMIO O  TpUMEepax)
NPaKTUYECKOTO HWCIOIb30BaHUs (PU3NYCCKUX 3HAHUH B TIOBCETHEBHOM
KU3HU JIJ1s1 oOecrieueHnsi 6e30macHOCTH MpH OOpallleHuH ¢ mpubopamu U
TEXHUYECKUMU yCTPOHCTBAMHU, COXPAHEHUS 3I0POBbS U COOJIOICHHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKpYXKaIolIeH cpele;

OCYHIECTBJISITh OTOOP HMCTOYHUKOB uWH(popmanuu B VHTepHere B
COOTBETCTBHHM C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM ¥ MYTEM CpaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJIETSATH
uHpOpMAIINIO, KOTOpas SBISETCS MPOTUBOPEUYUBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUU YYEOHBIX 3aJlaHUi HAYyYHO-TIOMYJISIPHYIO
AUTEepaTypy (pU3NYECKOro copepKaHus, CIPABOYHbIE MATEPUATIBI, PECYPCHI
cetu MuTepHer, BinameTh mNpuUEMaMU  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpazoBaHus HHGOPMAITUY W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCbMEHHBIE M YCTHBIE COOOIICHMs Ha
OCHOBE 2-3 MCTOYHUKOB MH(pOpManuu (PU3NYECKOTO CONEpIKaHHs, B TOM
qucie MyOJINYHO JAeNaTh KPaTKUE COOOIIEHUS O pe3ysibTaTaX MPOEKTOB WU
y4eOHBIX HCCJIEeIOBaHUM, MPU 3TOM T'PAaMOTHO MCIIOJIb30BATh W3YYECHHBIN
NOHSITHIHBIA ammapaT Kypca (HU3MKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTALUEH;

OpY BBITOJHEHUH YYEOHBIX MPOEKTOB W HCCIIENOBAaHUM pacmpenessiTh
00s13aHHOCTH B TPYINE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJla4aMH,
CIeIUTh 3a BBIIOJHEHHWEM IIJlaHa JAEWCTBUN, aJE€KBaTHO OIICHHUBATH
COOCTBEHHBI  BKJIAJl B  JIEATEIBHOCTh  TPYMIbBI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, yUUTHIBAsI MHEHUE OKPY)KAIOIINX.

K koniy oOyuenus B 8 kjiacce mpeIMETHBIE pe3yIbTaThl HA 0A30BOM YPOBHE



JOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

WCMOJI30BATh MOHATUA: MAacCa U Pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arpETaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
aMmopdHble TeNla, HACBHIIICHHBIM W HEHACHIIIEHHBIA mMap, BIAXHOCTh
BO3/yXa, TEMIIepaTypa, BHYTPEHHSAS DHHEPrus, TEIUIOBOM JBUTATEllb,
3JIEMEHTAPHBIN 2JIEKTPUUECKUM 3apsil, DIIEKTPUUECKOE TI0JIE, IPOBOIHUKH U
TUSJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKHUI TOK, MAarHUTHOE TOJIE;
paznuuath SBJICHUS (TEIJIOBOE pACIIMPEHHE M C)KaTHe, Terulonepesaya,
TEIUIOBOE€ PaBHOBECHE, CMAuyMBaHUE, KaNWUISIPHBIC SIBICHUS, UCIIAPEHHUE,
KOHJICHCAIIMS, TUTaBJICHUE, KpUcTauin3amus (OTBEeplieBaHUE), KUIICHUE,
TeIvIonepe1aya (TeTIONPOBOHOCTD, KOHBEKIIHS, U3ITy4YeHUE),
AJIEKTpU3alUs TEJl, B3AUMOACHUCTBUE 3apsiJIOB, JIEUCTBUS AIEKTPUUECKOTO
TOKA, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJICCTBUE MAarHUTOB, JICHCTBUE
MAarHMTHOTO MOJIs Ha MPOBOJHUK C TOKOM, JICKTPOMArHUuTHasE UHAYKIIUS)
0 ONHUCAHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAaHHOE (PU3HUECKOE SIBJICHHUE;

pacrio3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (U3WYECKUX  SIBJICHUWA B
OKpYXKaloIleM MHUpPE, B TOM 4YHCIe (U3UYECKUE SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSXKCHUE W KaNWJUJIAPHBIE SIBJICHUS B TPUPOJE,
KpUCTaUIbl B Tpupojae, uzinydeHue CoJiHIIAa, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHES, CHETa, dJIEKTPUYECKUE
SBJICHUSI B aTMoc(epe, AIEKTPUIECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE
noyie 3emuid, Jperd MOJIFOCOB, POJIb MArHUTHOTO OIS JUIS KHU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM NEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOWCTBA (MpU3HAKH) (HU3UICCKUX
SIBJICHUM;

OTHMCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3UYECKUEC SBICHUS, UCIIOIB3Ys
bu3uYecKue BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSS SHEPIus, KOJIMIESCTBO
TEIUIOThI, yJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJIEJbHAs  TEIUIOTa
IUTaBJICHUSA, yJeNbHAS TEIUIoTa IapooOpa3oBaHUs, yJelbHas TeIioTa
CrOpaHHsl TOIUIMBA, KOY(POHUIIMEHT IIOJIE3HOTO JEUCTBUS TEIUIOBOM
MAIIWHbI, OTHOCUTEJIbHAS BIAKHOCTh BO3/1yXa, JICKTPUUYECKUM 3apsijl, CHUJIa
TOKa, 3JIEKTPUYECKOE HANPSKEHUE, COMPOTUBJICHUE MIPOBOJHUKA, YICIHHOE
COTNPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTH JJICKTPHUYECKOT'O TOKA),
IIPY OTIMCAHUU MPABUILHO TPAKTOBATH (PU3MUCCKUN CMBICI MCIIOJIB3yEeMBbIX
BEJIMYMH, OOO3HAUCHUS W CIWHMIBI (DU3NYSCKUX BEIIMYHUH, HAXOJUTH
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BCIMYHHY C JIPYTHMH
BEJIMUMHAMHM, CTPOUTH TpapUKH HU3YyUYEHHBIX 3aBUCHUMOCTEH (PHU3UYECKUX
BCJINYHH;



XapaKTepU30BaTh CBOWCTBA Tei, (PU3NUECKUE SBJICHUS W MPOIIECCHI,
WCMOJIb3YySl OCHOBHBIE IOJOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpuun
CTPOCHHMS BEIIECTBA, MPUHIIUI CYMEPHO3UIUMU TMOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUSs 3apsna, 3akoH OMa sl ydacTka LenH, 3aKOH
Jxoyns-JIeHua, 3aKk0H COXpaHEHHS SHEPTUH, [IPU 3TOM JaBaTh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA U 3aIMMCHIBATH €70 MaTEMAaTUYECKOE BhIPAKEHUE;
OOBSICHATh (PU3MUECKHUE TPOLIECChl M CBOMCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyalluid MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISABIISITH
MPUYUHHOCJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JIOTUYECKUX
1aroB ¢ omopod Ha 1-2 W3y4eHHBIX CBONCTBAa (HU3UUECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4d B 2-3 NEUCTBUS, UCTIONB3YS 3aKOHBI U (HOPMYJIHI,
CBSI3bIBAIOIINE (PU3UUECKUE BEJIMUMHBI: HA OCHOBE aHaJM3a YCIOBUS 3a/1a4H
3aIMChIBaTh KPATKOE YCIOBUE, BBISIBIISITh HEJIOCTATOK JTAHHBIX JJIS1 PEIICHUS
3a/1a4M, BHIOMpaATh 3aKOHBI U (DOPMYIBI, HEOOXOAUMBIE ISl €€ pelieHus,
POBOJIUTH PAcUYEThl U CPAaBHUBATH IOJYUYCHHOE 3HAYCHUE (PU3HMUECKOU
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacrio3HaBaTh TPOOJIEeMBI, KOTOpPHIE MOXKHO PEIINTh TPU TTOMOIIH
(bU3UYECKUX METOJIOB, MCIOJb3ys OINWCAHWE HCCIEIOBAHUSA, BBIICIATH
poOBEpAEMOE MPEANOJIOKEHUE, OIICHWBATh MPABWILHOCTh IMOPsSIKa
MPOBEJICHUS UCCIIEAOBAHMUS, J€TaTh BBIBOIbI;

IPOBOJIUTh  OMBITBI M0 HAOMIOACHHIO (PU3UYECKUX SBICHUN WU
(bU3UIECKUX CBOMCTB TeJl (KaWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JTaBICHUS
BO3JlyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IIpOIlecca OCTHIBAaHUS U
HarpeBaHus INpU M3IYYEHUH OT LIBETa M3JIydarolied (MOorjaomaroiei)
MIOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJIbI OT TEMIIEPATYPhI KUAKOCTH U
IIomaan €€ TOBEPXHOCTH, DOJEKTpU3alMs Tel W B3aUMOJICUCTBUE
BJICKTPUYECKUX  3apsJioB, B3aUMOJCHCTBUE TMOCTOSIHHBIX MAarHWTOB,
BU3yaJIU3allMsl MATrHUTHBIX TIIOJEH TIOCTOSHHBIX MAarHUTOB, JEHUCTBUA
MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA 3JICKTPOABUTATEIISI TOCTOSSHHOTO TOKA): bopMyIHpOBaTh
IIPOBEPSIEMBIE TIPEATIONIOKEHUS, COOMPaATh YCTAHOBKY U3 TMPEI0KCHHOTO
000pyT0BaHMS, OTTUCHIBATH XOJI OIBITA U (DOPMYJIMPOBATH BHIBOJIHI;
BBITIOJIHATH MIPAMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAXXHOCTH
BO3/lyXa, CHJIbl TOKAa, HAMNPSKEHUS C HCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JTATUYNKOB (PU3MYECCKUX BEIUYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH ¢ y4éTOM 3aJaHHON a0COIFOTHOM OTPENTHOCTH;

MPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BETUYUHBI OT
JIpyrod C  MCIOJIb30BAHHUEM TIPSMBIX H3MEpPEeHHH  (3aBUCHUMOCTH



CONPOTUBIICHUS MNPOBOAHUKA OT €ro JJIMHBI, IUIOMAAA MONEPEYHOTO
CEUYEHHMS U YAEIbHOIO CONMPOTHUBJIEHUS BEUIECTBA NPOBOJIHUKA, CUIIbI TOKA,
WIYyUIEr0 4epe3 MPOBOJHHUK, OT HANpsSHKEHUS HAa  MPOBOJHUKE,
UCCIIEOBAHNE IIOCJIEAOBATENIBHOTO MW IAPAJUIEIBHOIO  COECIWHEHUHN
POBOJIHMKOB): TUIAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITE M3MEPEHUs, CIeays MNPEIIOKEHHOMY IUlaHy, (PUKCHUpPOBATH
pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTH B BHJI€ TabuIl U rpaduKoB, AeiaTh
BBIBO/IBI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS,

IPOBOJIUTh KOCBEHHBIE U3MEpeHUs (U3NYECKUX BETUYUH (yIelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBJIEHUE NPOBOAHMKA, paboTa W
MOIITHOCTh DJJIEKTPUYECKOTO TOKA): IJIAHWUPOBATh HM3MEpPEHMs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIENYysl NMPEI0KEHHOW WHCTPYKLHUH, U
BBIYHCIISITh 3HAUCHUE BEJTUYUHBI;

coOJII01aTh MpaBUjia TEXHUKKA 0€30MacHOCTH IpH padoTe ¢ Jab0paTOPHBIM
o0opynoBaHUEM;

XapaKTEepU30BaTh TMPUHIMIBI  JACHCTBHS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH HA UX OMHUCAHUA (B TOM YHCJIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, IMapoBasi TypOHHA, aMIIEpPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOM HHEPrUu, DIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTEIbHbIE AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKHE
PEAOXPAHUTENH, SJIEKTPOMATHUT, JJIEKTPOABUTATENb TOCTOSSHHOTO TOKA),
UCIIONIb3Ys 3HAHMSI O CBOWCTBaX (DM3MUECKUX SIBICHUH M HEOOXOAHMMbIE
¢dusznueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTEIIbHBIC
prOOPHI 10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, IBUraTellb BHYTPEHHETO CrOpaHMUS,
ANEKTPOCKOI, PEOCTaT), COCTABISTH CXEMbl JJIEKTPUUYECKHX IIEMenl C
MOCJIEIOBATENIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3inyasi
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUIECKUX TICTICH;

IPUBOAUTH IPUMEPHI (HAXOIUTh uH(GOPMALIUIO O TPUMEPax)
MPAKTUYECKOTO HCIIOJIB30BaHUSI (PU3NYECKUX 3HAHUN B TOBCETHEBHOMN
KU3HU JUTsl o0ecriedeHns: 6e301macHOCTH MPH OOpallleHnH ¢ MPUoopamMu u
TEXHUYECKUMU YCTPONUCTBAMU, COXPAHEHUS 3JI0POBbs U COOTIOJIEHUS HOPM
3KOJIOTMYECKOTO MOBEJCHUS B OKPYKAIOIIEH CpelIe;

OCYIICCTBIISITh TOWCK WHGOpMauu  (U3NYECKOTO COACPKaHUS B
NHTepHeTe, Ha OCHOBE UMEKIOIIMUXCSA 3HAHUM W IYTEM CpPaBHEHUS
JIOTIOTHUTENBHBIX UICTOYHUKOB BBIJICSATH MH(MOPMAITNIO, KOTOPAs SIBISETCS
MPOTHUBOPEUNBOUN MIIM MOKET ObITH HEJJOCTOBEPHOM;

WCIIOJIb30BaTh MPHU BBIMOJHEHUH Y4€OHBIX 3aJJaHUM HAYYHO-TIOMYJISPHYIO



AUTEpaTypy HU3MUECKOro coepKaHMsl, CIPABOYHBIE MaTepUaIbl, pECYpPCh
cetu MutepHer, BnageTh NpuUéMaMH  KOHCHEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HH(POPMALUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHbIE NMUCBMEHHBIE U KpaTKUE YCTHBIE COOOLIEHUS,
0000mmass uHPOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PUBHUECKOTO
coJiep KaHusl, B TOM YHCIIE MMyOJIUYHO MPEACTABISTH PE3YIbTATh MPOEKTHON
WIH UCCIEA0BATENbCKON JEATENBHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh
U3YYCHHbI TOHATUIHBIM ammapaT Kypca (U3UMKH, COMNPOBOXKIATH
BBICTYIIJIEHUE TIPE3EHTAIUEH;

OpU BBIMOJHEHUU YYEOHBIX NPOEKTOB W HCCIEAOBaHUN (HU3MUECKUX
IPOLECCOB paclpenensTh OO0SA3aHHOCTH B TpyMNe B COOTBETCTBHM C
NOCTaBJICHHBIMU 3a/1adyaMU, CJIEJAWTH 32 BBINIOJHEHUEM IUIaHA JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIA BKJAJ B
JEeSTEIBHOCTD TPYMIIbI, BHICTPAaUBAaTh KOMMYHHKATUBHOE B3aUMOJICICTBUE,
IPOSIBIISASI TOTOBHOCTD pa3peiiaTb KOHQIUKTHI.

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCITIOJIb30BATH MOHSTHUSA: cucTeMa OTCUY€Ta, MaTepualbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NIBIKEHHUS, Aedopmalius
(ympyrasi, MJjacTUYecKas), TpPEHHE, LEHTPOCTPEMHTEIBHOE YCKOPEHHE,
HEBECOMOCTb U MEPErpy3Ku, HEHTP TIHKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, pABHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJWU30PYKOCTh U JAIbHO30PKOCTH,
CHEKTPhl UCITyCKaHUSI M TOTJIONICHUS, anb(a, OeTa- U ramMMa-u3IyueHus,
U30TOIBI, SIAEPHAs YHEPTETHKA;

paznuyath SBIEHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJMHEHHOE
JBUKEHUE, PAaBHOYCKOPEHHOE TMPSMOJMHEHHOE ABWKEHHE, CBOOOTHOE
IaJICHUE TEJI, PABHOMEPHOE JBHXEHHUE I10 OKPY>KHOCTH, B3aUMOJCUCTBHUE
TEJ, PEaKTUBHOE JIBIDKEHHE, KoyieOaTeIbHOE IBIDKEHUE (3aTyXalolue |
BBIHY)KJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JIBIDKCHHE, OTPAKCHHE
3ByKa, MNPSIMOJIMHENHOE PACHPOCTPAHECHUE, OTPAKEHUE U IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHHUE OEJIOro CBETa B
CIIEKTp UM CIIO)K€HUE CHEKTPAIbHBIX LBETOB, JHUCIEPCHS  CBETa,
€CTECTBECHHAsl PAaJMOAKTUBHOCTh, BO3HMKHOBEHHUE JIMHEWYATOrO CIEKTpa
U3JIYy4YEeHUS1) 110 ONMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3NYECKUX  SIBIICHHM B
OKpyXKaromeM mupe (B ToM uwucie (U3UYECKHUE SIBIICHHS B IPUPOJIE:



MPUJIMBBI U OTJWBBI, JBHKEHUE TUIAHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KEHUE JKUBBIX OpPraHU3MOB, BOCHPUSATHE 3BYKOB JKMBOTHBIMH,
3EMJICTPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHAMH, 03XO0, LBETa Te,
ONTUYECKUE SIBIICHUSI B TPUpPOJe, OMOJOTMYECKOoe IEHCTBHE BHUIMMOTO,
yIbTPA(QUOJIETOBOTO U PEHTTEHOBCKOI'O HW3JIYYCHUH, €CTECTBEHHBIN
pPaIMOaKTUBHBIN (POH, KOCMUYECKHE Jy4d, PaJUOAKTUBHOE H3IIyUCHUE
OPUPOAHBIX MHUHEPAIOB, JICHUCTBHE PAJUOAKTUBHBIX W3JIYyYCHUH Ha
OpraHu3M 4YeJOBEeKa), MPU ATOM TMEPEBOJUTH MPAKTHYECKYIO 3ajady B
y4eOHYI0, BBIJEIATH CYIIECTBEHHbIE CBOWCTBA (NMpU3HAKU) (U3UYECKUX
SIBJICHU;

OMUCHIBATh M3YUYEHHBIE CBOMCTBA TeN M (DU3UUYECKUE SBJICHUS, UCTIOIb3YS
dbuzudeckue BENIMYMHBI (CpeAHsIE U MIHOBEHHass CKOpPOCTh Teja TpH
HEPAaBHOMEPHOM JIBM)KEHUHU, YCKOPEHHUE, MEPEMEIIECHUE, MyTh, YIJIOBasd
CKOpOCTh, CWJIa TPEHUS, CWJIa YIPYrOoCTH, CHUJIa TSXKECTH, YCKOPEHHUE
CBOOOJIHOTO TMaJeHUs, BEC Tela, UMIIYJIbC Tejla, WMIYJIbC CHIIBI,
MexaHu4yeckass paboTa W MOIIHOCTh, IOTEHIIMAJIbHAS JHEPrus Tena,
MOJHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS AHEPIUs CXKATOU
IIPY>KUHBI, KHHETUYECKast SJHEPTUsl, TIOJIHAS MEXaHUYECKAs YIHEPIUs, IEPUOJT
U YacToTa KojeOaHWii, JTMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, I[IOKa3aTellb NPETOMJICHUS Cpefbl), MPU OIMUCAHUU
NPaBWIBHO TPaKTOBAaTh (PU3UYECKUI CMBICIT HCIOJb3YEMbIX BEJIUYHH,
0003HAaYeHUsI W EJUHUIBI (PU3NYECKUX BEIIMYUH, HAXOIUTHb (POPMYIIBI,
CBSI3BIBAIONINE JTAHHYIO (DU3HUECKYI0 BEJIMYUHY C JPYTUMHU BEIMYUHAMH,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS W MPOLECCHI,
UCIIONb3Ysl 3aKOH COXPAHEHUs JHEPruM, 3aKOH BCEMHUPHOI'O TIATOTEHWS,
IPUHLMI CYNEPIIO3ULIHUA CWI, TPUHLUII OTHOCHUTENbHOCTH [ anmunes,
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHHUs] MMIIYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOr0 U MAacCOBOTO YHCEI
OpU SACPHBIX pEaKIUsIX, MPU STOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alIMCBIBATh €r0 MaTEMAaTUYECKOE BBIPAXKEHUE;

O0BSACHATHh (M3MUECKHE MPOILECCHl W CBOWCTBA T, B TOM YHUCJIE U B
KOHTEKCTE CUTyalMi MPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUTH OOBICHEHUE U3 2-3 JIOTUYECKHUX
IaroB C Omopod Ha 2-3 HW3yYEHHBIX CBOWCTBA (DU3MUYECKUX SIBICHHM,
(du3HUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THBIC 3a/1auu (OMHUPAIOIIUECs Ha CHCTEMY U3 2-3 ypaBHEHHH),
WCIIOJIb3YA 3aKOHBI U (DOPMYIIbI, CBSI3bIBaIOIINE (PU3UUECKHUE BETUYUHBI: Ha
OCHOBE aHaJM3a yCIIOBUS 3a/Jla4 3alUChIBATh KPATKOE YCIOBUE, BBISBIIATH



HEJIOCTAIOIINE WM M30BITOUHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOMUMBIE JUIsl pEIIEHUs, TPOBOAUTh pPacu€Thl H OICHUBATH
PEATMCTUYHOCTH TTOJYICHHOTO 3HAYCHUS (PU3NUECKON BETUIHHBL;
pacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO pPEIIUTh MPH ITOMOIIH
(GU3HUECKHX METOJOB, HWCIOJIb3YS OIMCAHHWE WCCIICIOBAHUS, BBIICIATH
poBepsieMOe  TMPEANOJI0KEHHE, OIEHWBATh TPABWIBHOCTh  IOPSIKA
NPOBEJICHNS  WCCJICAOBAaHMS, JelaTh  BBIBOJBI, HHTEPIPETUPOBATH
PE3yNIbTAaThl HAOIOICHHUI U OTIBITOB;

NPOBOAUTL OMBITHI TI0 HAOMIOMCHUIO (U3UYECKUX SIBICHUH WM
Gu3HUeCKrX CBOWCTB Ted (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3akoHa
COXpAaHCHHUS DSHEPTHH, 3aBHCHMOCTh TIEpHOJa KOJeOaHWH MPYKUHHOTO
MasTHUKAa OT MacChl TPy3a M JKECTKOCTU MPYKUHBI ¥ HE3aBUCHUMOCTH OT
aMIUTUTYbI MaJIBIX KOJICOaHMM, TPSAMOJIMHEHHOE PacIpOCTPAHCHHUE CBETA,
pa3ioxeHne OeNoro CBeTa B CIIEKTP, M3YYCHHE CBOMCTB M300paKEHUS B
TUIOCKOM 3€pKalie ¥ CBOWCTB HM300pakeHHs IpeaMeTa B COOMparomei
JWH3e, HAOJIOJICHWE CIUIONIHBIX M JIMHEWYATBIX CIICKTPOB HW3ITYYCHHMS):
CaMOCTOSITEILHO ~ COOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
000pyAOBaHMs, OMUCKHIBATH XOJ] OMBITA U €r0 PE3yNbTaThl, (HOPMYITHUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTU CEPHUIO MPSMBIX M3MEPEHHM, Ompenenss
CpelHee 3HaueHue u3MepseMor BelMMuuHbl (POKYyCHOE paccTosiHue
cobuparorieii JMH3bI), OOOCHOBBIBATH BBIOOpP cIocoba HW3MEpPEHUs
(u3MepuTeIbHOTO Mpubdopa);

NPOBOJNTh  HUCCIICOBAHUE 3aBUCUMOCTEH  (U3HUECKUX BEIUYUH C
UCIIOJIb30BaHUEM MPAMBIX H3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU MIPU
PaBHOYCKOPEHHOM JBW)KCHMM 0€3 HayallbHOM CKOPOCTH, Tepuoja
KosieO0aHU MaTEMATUYECKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaKeHHs CBETa OT yTIJia MaJeHUs U yIJia MPeIOMIICHUS OT yIJia
NajieHus): IUJIAaHUPOBATH UCCIEAOBAHUE, CAMOCTOSTEIHHO COOMPATh
YCTaHOBKY, (UKCUPOBATh  pE3yJbTaThl  IOJYYEHHOM  3aBUCUMOCTHU
¢u3nUecKnX BEJIMYMH B BUJE TAONHI] U TpadUKOB, JEIaTh BBHIBOABI 11O
pe3ynbTaTaM HCCIICIOBAHUS;

NPOBOANTh KOCBEHHBIC W3MEpEHUsT (PU3HUECKUX BEIHYUH (CpeaHss
CKOPOCTb U YCKOPEHHE TeJa IPU PABHOYCKOPECHHOM JIBI)KCHUHU, YCKOPECHHE
CBOOOTHOTO TAJCHUs, KECTKOCTh NPYXKUHBI, KOIPOUIMEHT TPEHUs
CKOJIBKCHMsI, MEXaHWdeckas paboTa W MOIIHOCTh, YAaCTOTa W TEPHOJ
KoJIeO0aHWI MAaTEMATHIECKOTO U IPYKUHHOTO MAsITHUKOB, ONTHYECKAs CHIIA
coOuparoniedl JHUH3bI, PAaJIMOAKTUBHBIA (DOH): IMIAHUPOBATH HU3MEPEHUS,
coOupaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY W BBITMOJIHATH H3MEPEHUS,



cienysl MpeIoKEHHOM MHCTPYKIMHM, BBIYHMCIATH 3HAYEHUE BEIUYUHBI U
AQHAJIU3UPOBATh  IOJyYEHHBIE  pPE3yabTaTbl €  y4€TOM  3aJaHHOU
[IOIPEIIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUila TEXHUKH 0€30MaCHOCTH MpH padboTe ¢ 1ad0opaTopHbIM
0o00opyI0BaHKEM;

pa3nuyaTb OCHOBHbIE TMPU3HAKKM HW3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHuajibHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOYEHYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, JIaHeTapHas MOJIEIb aTOMa, HyKJIOHHAs MOJIENb
aTOMHOTO $]1pa;

XapaKTepu3oBaTh MNPUHIUIBI JEUCTBUS  HM3yYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA MX ONUCaHud (B TOM YHCIE:
CIOUJOMETP, JATYUKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKeTa,
9XO0JIOT, OYKH, TMEpUCKol, Qoroannapar, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOM, JI03UMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHUS O
cBOMCTBax (U3MUECKUX SIBICHUHA W  HeoOXoaumble (unyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUHbIE PUCYHKU M3YyUYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTUYECKHUX ITPOLIECCOB TIPH
pelIeHNH  Yy4eOHO-TIPaKTUYECKUX  3a/lady, ONTHYECKHE CXEMbl  JUIs
MOCTPOCHHMS N300paKEHUH B MJIOCKOM 3€pKajie U cCOOMparomieil JInH3e;
IPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIHIO 0 pUMepax)
NPAKTUYECKOTO HCTOIb30BaHUS (DU3UYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 7151 oOecrieueHus] 0€30MacHOCTH MpU oOpalieHuu ¢ MpudopamMu H
TEXHUYECKUMU YCTPONUCTBAMU, COXPAHEHHUS 370POBBS U COOJIIO/IEHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY>KalOLIEH Cpelie;

OCYIIECTBJIATh TOWUCK HWH(poOpMamuu (PU3NUECKOro coaepkaHus B
WuTepnere, camocTosTeNbHO (GOPMYITHPYS MOMCKOBBIN 3ampoC, HaXOIUTh
IYTU ONpeeNIeHUs] JOCTOBEPHOCTH MOJyYeHHOUW MH(OpPMAlUU Ha OCHOBE
UMEIOIUXCS 3HAHUN U JOTIOJTHUTEIBHBIX HICTOYHUKOB;

UCTOJIb30BaTh MPHU BBIOJHEHUU YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJISPHYIO
AUTEpaTypy (pU3MUecKoro copepKaHus, CIpaBOUYHbIE MaTepHAIIbl, PECYPCHI
cetu MHTepHeT, BiaxeTp NpuUEMaMH KOHCHEKTUPOBAHHUS  TEKCTA,
npeobpa3zoBaHUs HHPOPMAIIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOLIEHUS HA OCHOBE
UHPOpPMAIIMM W3 HECKOJBKHUX HCTOYHHKOB (PU3UUECKOrO COJEpKaHus,
MyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM MM HCCIIEI0BATENbCKON
NEeSATENbHOCTH, MNPU ITOM TIPaMOTHO  MCHOJb30BaTh  U3YYEHHBIN
MOHATUIHBIA anmapar M3y4aemMoro paszaena (U3UKM U CONPOBOXKAATH
BBICTYIUICHUE TMpe3eHTalell ¢ Y4€ToM OCOOCHHOCTEW ayAuTOpUU



CBEPCTHUKOB.



TEMATHUYECKOE IINTAHMPOBAHUE

TKIIACC
KoanyecTBo yacon DJIeKTPOHHBIE
No (un¢posrbie)
i HaumeHoBaHMe pa3ieioB H TEM MPOrPaMMbI B KonTpoabHbie IMpakTHyeckue o0pa3oBaTeibHbIE
cero
padoThI padoThI pecypchl
Paznen 1. ®u3uka u €€ posib B NO3HAHUU OKPY:KAKIIEr0 MHPA
11 ®duzuka - HayKa o pUpojIe 2 EHGHT/IOTCKa TOK
httDs://m.edso0.ru/7f416194
12 DUsHICCKIE Be 5 1 bu6mmoreka [IOK
. N3NYCCKUEC BCIIMYNHBI
https://m.edsoo.ru/7f4
13 E . 5 1 bu6mmoreka [IOK
. CTECTBEHHOHAYUYHBIH METO/I ITO3HAHHMS https://m.edsoo.ru/7f4
Hroro no pazneny 6
Paznen 2. [leppoHayaibHble CBeIEHHS 0 CTPOEHHMH BellleCTBA
21 C 1 bu6mmoreka LIOK
. OCHHE BEIIECTBA
TPOCHHE BEIECTE https://m.edsoo.ru/7f4
Bbubnnoreka LIOK
2.2 JIBIDKEHUE M B3aHMOJICHICTBIE YaCTHUI] BEIECTBA 2 1 https://m.eds00.ru/7f4
bub OK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 hltdtL;IsH:(/);rerIfeIésoo. ru/7f4
HWroro mo pazneny 5
Pa3zpgen 3. /IBuikenune U B3auMoJIelicTBHE TeJl
31 M 3 bubmoreka IIOK
. XAaHHYECKOE IBIKCHH
CRATIHCCIoe ARIete https://m.edsoo.ru/7f4
3.2 Wuepnus, macca, IIOTHOCTh 4 1 bubmuoreka IIOK




NWHPS:4/M.edso0.ru/ /14
10194

bubmuoreka LIOK
3.3 Cuna. B 14 2
nna. Bumsl cun https://m.edsoo.ru/7f4
n
TOTO TIO pasfeny ”n
Paznen 4. JlaBjieHue TBEPABIX TeJ, ;KUAKOCTEI U ra3oB
Jlanenue. [lepenaua naBieHus TBEPIBIMH bubmmoreka [IOK
i 3 https://rn.eds00.ru/7f4
TCJIaMH, ) KUJKOCTSAMHU U Ira3aMH DS rne SOO ru
4.2 JlaBneHue KuaKocTu 5 brbmmorexa LIOK
' 8 https://rn.edsoo.ru/7f4
bu6mmoreka [IOK
4.3 A 6
T™MOc(EpHOE JaBIIeHHE https://rn.edsoo.ru/7f4
44 JleiicTBHE KUIKOCTH U Ta3a Ha OTPYKEHHOE B 7 3 Bubnunorexa [IOK
' HUX TEIO https://rn.edsoo.ru/7f4
"
TOTO TIO paseny 1
Pa3znen 5. PaGoTa 1 MOIITHOCTD. JHEPrHUsi
bu6mmoreka LIOK
51 Pa6 3 1
AROTa H NMOTHOCTE https://rn.edsoo.ru/7f4
bu6mmoreka LIOK
52 IT 5 1
POCTRIC MEXAHHIMET https://rn.edsoo.ru/7f4
Bbu6nmoreka LIOK
53 M 4 1
CXAHIHCCIaT SHEpTI https://rn.edsoo.ru/7f4
"
TOT'O IO pa3zieny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KIIACC

KosmnuecTBo yacon DJIeKTPOHHbIE
(un¢posrbie)
Ne n/m HaumMeHoBaHHe Pa31esioB M TeM NPOrpaMMbl B KouTpoabHbie IMpakTHyeckue o0pa3oBaTejibHbIE
cero
padoThI padoThI pecypcel
Paznea 1. TenjioBhIe IBJIeHUSA
1.1 CTpoeHue U CBOKMCTBA BEIIECTBA 7 bubmmorexa IIOK
' P B https://m.edsoo.ru/7f4
bu6mmoreka [IOK
1.2 T 21 1 5
CHIOBBIC HpOLIECeRt https://m.edsoo.ru/74
4!
TOTO TIO Paszeny 28
Paznen 2. DjieKTpUYeCKHEe M MATHUTHDIE SIBJICHUSI
21 DIIeKTPUYECKUE 3apsiibl. 3apsuKeHHBIC Tella U UX 7 1 bubnmoreka IOK
' B3aMO/ICHCTBIE https://m.edsoo.ru/7f4
bu6 OK
2.2 [ToCTOSIHHBIN JICKTPUIECKUN TOK 20 1 7 hltdtgslf:(;ﬁ(éelés 00.1u/7f4
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHBIC ABICHIT https://m.edsoo.ru/7f4
2.4 DeKTpOMarHuTHas NH s 4 bubmmorexa TIOK
' P AV https://m.edsoo.ru/74
Hroro mo paznemy 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 3 14.5




9 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
(un¢posrbie)
Ne i/mt HaumenoBaHue pa3iesioB 1 TeM NPOrpaMMbl B KounTtpoasnbie I[pakTnyeckue o0pa3oBarteJibHbIE
cero
padoThI padoThI pecypcel
Paznen 1. Mexannueckue siBJaeHHsI
MexaHHYEeCKOE BHKEHUE M CIOCOOBI €ro bubnnoreka [IOK
11 10 1 https: //m.edsoo.ru/7 f41
OIHCaHUS adab
1.2 BsauMmozeiicTBue Ten 20 1 3 https: //m.edso00.ru/7 f41
bu6mmoreka [IOK
13 3axomp coxpanenus 10 3 https: //m.edsoo.ru/7 f41
Hroro no pazueny 40
Paznen 2. Mexann4yeckue KoJieOaHUs M BOJHBI
bu6mmoreka LIOK
2.1 Mexanudeckue KoneOaHus 7 3 https: //m.edso0.ru/7 f41
bu6mmoreka LIOK
2.2 MexaHu4yecKkre BOIHBL. 3BYK 8 1 3 https: //m.edso0.ru/7 f41
HWroro mo paznemy 15
Paznen 3. DjieKTPOMarHuTHOE M0JI€ ¥ 3JIeKTPOMATHUTHbBIE BOJTHBI
5 Bbu6nuoreka LIOK
31 JIEKTPOMATHUTHOE MTOJIE U DJIEKTPOMArHUTHBIE 6 2 .
BOJHBI https: //m.edsoo.ru/7 f41
Uroro no pazgeny 6
Pa3nen 4. CBeTOBBIE SIBJICHHA
4.1 3aKOHBI paclpoOCTPaHEHUs CBETA 6 2 Bbubnmorexa LIOK




https: //m.edsoo.ru/7 f41

bubmuoreka IIOK
4.2 JIMH3BI U ONTHYECKUE TPHOOPHI 6 3 https: //m.edso00.ru/7 f41
bubauoreka IIOK
4.3 Pasnoxxenue 6enoro cBera B CIIEKTP 3 2 https: //m.edso0.ru/7 f41
Hroro no pazgeny 15
Pa3nen 5. KBanToBsble siBieHUs
bubmuoreka IIOK
5.1 HcnyckaHue u MOTIIOIIEHHE CBETa aTOMOM 4 1 https: //m.edso0.ru/7 f41
bub6mmoreka [IOK
5.2 CrpoeHne aToMHOro s1pa 6 1 https: //m.edsoo.ru/7 f41
bu6mmoreka [IOK
53 FLnepHEIC peaKii ! 1 https: //m.edsoo.ru/7 f41
Hroro o pazaemy 17
Pasnen 6. [ToBTOpUTEIHHO-0000IIAFONIHIA MOTYIH
N bu6mmoreka LIOK
6.1 OBTOpEHHE U 0000IIeHIEe COAep KaHmsI Kypca 9 2 .
(buzmicH 32 7-9 Kace https: //m.edsoo.ru/7 f41
Uroro o pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27




I[TIOYPOYHOE INTAHUPOBAHUE

KoauvecTBo yacos DJIeKTPOHHBIE
u¢poBbI
Ne JIaTa 1 (l)po €
Tema ypoka KonTpoabhbie IIpakTUyeckue oOpa3oBaTejibHbIE
n/m Bcero H3y4YeHHus
padoTsI padoThI pecypcel

®duznka — Hayka o npupoge. SABiaeHus 1
npupoabl. Gusnueckre sBICHUAS
MexaHu4ecKre, TEIJIOBbIE,
JJIEKTPUIECKUE, MATHUTHBIE, CBETOBEIC, 1
3BYKOBBIE SIBIICHUS

1
Ou3uvecKre BETUINHBI H UX H3MEpPEHre
Ypok-uccnenoBanue "Mzmepenne 1 1
TeMITEpaTypPHI TP TOMOIIN KUAKOCTHOTO
TEpPMOMETpA U TATINKA TEMIIepaTyphl”
Kax ¢m3uka u npyrue ecTeCTBEeHHbBIE HAYKH bubnmnorexa LIOK
u3ydaloT puposy. EcTecTBeHHOHAYUHEIIH 1 https://m.edsoo.ru/ff0
MeTo[ no3HaHuA. Onrcanne GU3MIeCKIX 9f72a
SIBJIEHUH C ITIOMOIIBIO MOJIEIEN
Ypok-uccnenosanue "llpoBepka
TUTIOTE3BI: JAITBHOCTD TMOJNIETa IapuKa, 1 1

MMyHIICHHOI' 0 TOPpU30HTAJIbHO, TCM 6OJ'IBH_I€,

4yeM OoJbIe BbICOTa ITycKa"




Crpoenue BemiectBa. OMNBITHL,

bubmuoreka LIOK

7 JIOKa3bIBAIOIME TUCKPETHOE CTPOCHHE https://m.edsoo.ru/ff0
BEIIIECTBA 9fela
8 JIBr>KeHME YacTHIL BEIIeCTBA bubmmorexa IIOK
https://m.edsoo.ru/ff0
Ypok-uccnenoBanue «ONbITH 11O
9 HaO0JIIOJICHHUIO TEIIJIOBOTO PACIITUPEHUS
ra3oB»
10 ArperatHbl€ COCTOSHUS BEIIECTBA
B3aumocBs3b MeX 1y CBOMCTBaMU BEIIECTB Bu6morexa LOK
1 B pa3HbIX arperaTHbIX COCTOSHUAX M UX https://m.eds00.ru/ff0
ATOMHOMOJICKYJISIPHBIM CTPOCHHEM. 20378
Oco0OEeHHOCTH arperaTHhIX COCTOSTHUN
BOJIBI
bu6mmoreka [IOK
12 MexaHuueckoe JBuxeHne. PaBHoMepHOE n https://m.edsoo.ru/ff0
HEepaBHOMEPHOE IBIKCHHUE a05c6
13 CkopocTb. EAuHHIIEI CKOPOCTH Bubmiorexa LIOK
https://m.edsoo.ru/ff0
14 Pacuer myTu v BpeMeHU ABIKEHHS bubamoreta LIOK
https://m.edsoo.ru/ff0
15 g:;f;:;;:::jeiiip::; I.'IpI/I‘lPIHa Baomtorexa HOK
httDs://m.edsoo.ru/ff0a0c 10
W3MEHEHUS CKOPOCTH JIBUKECHUS T
16 ITnoTHOCTE BemecTBa. Pacuer macchl n Bbu6nuoreka LIOK
00beMa TeJa 110 ero II0THOCTH https://m.edsoo.ru/ff0
17 JlaGoparopnast pabota «Onpenenenue




IIJIOTHOCTH TB ép):[OFO TCIa»

Pemenne 3agau mo reme "IImoTHOCTE

bubmuoreka LIOK

18 BelecTna” httDs://m.edsoo.ru/ff0a123c
19 Cuina kak XapaKTepUCTHKa B3aWMOICHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas pabota «/3yuenue
3aBHCHUMOCTH pacTshKeHUs (JedopMariim)
MPYKUHBI OT MPUIIOKEHHON CHITBD)
21 SBnenue tarorenus. Cuiia TSHKECTH
CBs13b MEXIY CHIION TSHKECTH UM MacCou bubmuoreka [IOK
22 Tena. Bec Tena. Pemenue 3anad o teme https://m.edsoo.ru/ff0
"Cuna Tsprectu" alr78
23 Cuna TSDKECTH Ha JAPYTHX IUTaHEeTaxX. Bub6nuorexa [IOK
du3nueckre XapakTePUCTHKH TUIaHET https://m.edsoo.ru/ff0
bu6mmoreka LIOK
24 Uzmepenue cun. JluHamomerp https://m.edso0.ru/ffo
25 Bec tena. HeBecomocTth ﬁ?f;;(;;ﬁrl](ae](_jl(s)(l){o ru/ffO
Bbubnnoreka LIOK
26 CrnoxxeHue OByX CHJI, HAIIPaBJIEHHBIX 110 https://m.edsoo.ru/ff0
OJIHO mpsiMoii. PaBHOEHCTBYIOIIAS CHIT ala/0
97 Perrenuie 3ana4 mo treme
"PaBHonelicTByrOmas cuin"
28 TpeHue CKOMbKEHHsI  TPEHUE TOKOSI. bubnnoreka LIOK
TpeHue B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0
29 JlaGoparopnas pabota «/3yuenue Bbubnmoreka LIOK




3aBUCUMOCTH CUJIbI TPCHUS CKOJIBKCHUA OT
CHJIbI JaBJICHUA U XapaKTepa
COIIpUKaCarommnxcsa HOBCpXHOCTGﬁ))

Nttps://m.edso0.ru/ifo
alcco

Pewenne 3ana4 Ha onpezeneHue

30
PaBHOIEUCTBYIOLIEH CHUJIbI
P B bubmuoreka [IOK
31 elIeHue 3a/1a4 110 TeMaMm: «Bec Tenay, https://m.edso0o.ru/ff0
«['paduueckoe U300paXKeHUE CHIT», aldeO
«Cuibl», «PaBHOIEHCTBYIOMIAS CHIDY
KonTponsnas padora o Temam:
30 «MexaHnueckoe JBKeHHe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300pakeHre crn, «CUIbDy
33 Hasnenne. CriocoObI YMEHBIIICHUS U bubmmoreka IIOK
YBEITHYCHUS JaBICHHS httDs://m.edsoo.ru/ff0a20a6
bu6mmoreka LIOK
34
Jasnenue ra3a. 3aBUCUMOCTH JaBICHUS httDs-//m.edsoo. ru/ff0a2376
rasa ot o0bpéMa, TeMITepaTypsl
Bbu6nuoreka LIOK
35 Ilepenaua naBieHus TBEPABIMU TETAMU, https://m.edsoo.ru/ff0
JKUJIKOCTSIMU Y razamu. 3akoH ITackans M
36 JlaBiieHue B )KUIKOCTH ¥ Ta3e, BBI3BAHHOE bubmoreka [JOK
JIEUCTBUEM CHJIBI TSIKECTH httDs://m.edsoo.ru/ff0a2718
37 Pemenune 3amad mo teme «JlaBieHue B bubmmorexa IIOK
JKUAKOCTH M rase. 3akoH [lackays» httDs://m.edsoo.ru/ff0a2826
38 Coobuiaronyecs: cocy bl Bbubmmorexa LIOK




httDs://m.edsoo.ru/ff0a2970

bubmuoreka IIOK

39 IMunpaBanueckuii mpecc
httDs://m.edsoo.ru/ff0a3136
40 Masnomerpsl. [TopiiHeBoH ;KU IAKOCTHBII
Hacoc
Atmocdepa 3emmn. [TpuanHbI Bbubmoreka LIOK
41 CYIIECTBOBaHUS BO3YIITHOH 000I0YKH https://m.edsoo.ru/ff0
3emin. 3aBUCHMOCTh aTMOC(HEpHOTO az2b5a
OaBJICHUA OT BBICOTHI HaJl YPOBHEM MOPS
42 Bec Bo3myxa. AtMocdepHoe AaBiicHUE bubmorexa HOK
https://m.edsoo.ru/ff0
43 U3mepenne aTMOCHEPHOTO TaBIICHHMS. Bubnunorexa [IOK
Orbir Toppruesn https://m.edsoo.ru/ff0
bu6mmoreka [IOK
44 3aBHCHMOCTD aTMOC(EPHOTO TaBJICHHS OT https://m.edsoo.ru/ff0
BBICOTHI HaJl yPOBHEM MOpSI a2fc4
45 Bapomerp-aHeponi. ATMocepHoe bubnunoreka LIOK
JIABJICHHE HA PA3JMYHBIX BBICOTAX https://m.edsoo.ru/ff0
46 Pemenne 3amaq mo Teme " AtmocdepHoe
naBineHue"
JleticTBHe >KMIKOCTH U Ta3a Ha bubmmoreka IIOK
a7 MOTPY>KEHHOE B HUX TeN0. ApXHUMEN0Ba https://m.edsoo.ru/ff0
cuia a3276
bubmmorexa IIOK
48 Jlaboparopnast pabota «OnpeeneHue https://m.edso0.ru/ffo

BBITAJIKMBAIOIIEH CUJIBL, IEHCTBYIOLICH Ha
TENO, IOTPYKEHHOE B >KUJIKOCTH)

a33fc




JlabopaTtopHas pabora o Teme

bubmuoreka IIOK
49 «MccnenoBanre 3aBUCHMOCTH Beca Teja B 1 https://m.edso0o.ru/ff0
BOJIC OT 00BEMa MOTrPYKEHHOH B XKHUIKOCTh a35 1-4 ) '
YaCTH TeJIa
50 N bubmuoreka IIOK
aBaHUE Tel
8 https://m.edsoo.ru/ffo
51 JlaGopaTtopHas padora "KoHcTpynpoBanue 1
apeoMerpa WM KOHCTPYHPOBAHUE JIOJIKU U
ompezenenre e€ rpy30moapEMHOCTH"
P - bubmuoreka [IOK
52 emeHue 3aaa4 mo remaM: «llraBanme https://m.edso0o.ru/ff0
cyn0B. BoznyxomiaBanue», «JlaBneHue 23654
TBEPJIBIX T, )KUIKOCTEH 1 ra30B»
53 KonTtponrsuas padora mmo Teme «/laBnenue
TBEPJIBIX T, )KUIKOCTEH U Ta30B»
bu6mmoreka LIOK
54 Mexanundeckas pabora htt 0s: //m.edsoo.ru/ffo
bu6mmoreka LIOK
55 MoiHocTs. EAuHUIBI MOIIIHOCTH http s//m.edsoo.ru/ffo
56 Ypok-uccnenopanue "Pacuér MoOImHOCTH, 1
pa3BUBAEMOM MpHU MOABEME MO JeCTHUIIE"
57 IIpocteie Mmexanu3Mmel. Peruar. PaBHoBecue
CHJI Ha phIyare
Prruaru B TexHuKe, OBITY U IPUPOJIE. bubnmorexa LIOK
58 0.5 https://m.edsoo.ru/ff0

JlabopaTopnas pabota «Mccnenopanve

YCJ'IOBI/Iﬁ paBHOBECUSA

a478e




pbr4ara

59 Pemenne 3amau mo teme «Y CIoBUSA bubmuoreka IIOK
PaBHOBECHS phIUara httDs://m.edsoo.ru/ff0a48a6
KoagduimenT mone3noro aeicTBus

60 MexaHu3ma. JlaboparopHas pabora 0.5
«M3mepenne KI1J1 HakIOHHON TITOCKOCTHY

61 Pemenue 3aau no reme "Pabora, but6mmorexa LIOK
worrocTs, KITT" https://m.edsoo.ru/ff0

bu6mmoreka [IOK

62 Mexanunueckas sueprus. Kunerndeckas u https://m.edsoo.ru/ff0
MMOTCHUMAJIbHAsA SHECPTHUA M

63 bu6mmoreka [IOK
3aKOH COXpaHEHUSI MEXaHUIECKOW SHEPTUH https://m.edsoo.ru/ff0
YPpOK-3KCIEPUMEHT T10 TEME
"DKCIIepUMEHTAIBHOE OTIPEACIICHUE

64 M3MEHEHUS KUHETHUECKOH U 1
MTOTEHIINATBHON YHEPTUH ITPH CKATHIBAHUHT
Tela Mo HaKIIOHHOM TI0CKOoCTH "

65 KonTponsnas pabora mo Teme «Pabora u
MOIHOCTb. DHEPTUs»

PesepBHBIi ypok. PaboTta ¢ Tekcramu 1o bubmmotexa [JOK

o https://m.edso0.ru/ff0
teMe "MexaHnueckoe BUxeHue" ps://M.edsoo0.ru
PesepBHbIii ypok. Pabora ¢ Tekctamu o bubnmorexa LIOK

67 https://m.edsoo.ru/ff0

teme "JlaBieHne TBEPABIX Tell, )KUAKOCTEH

H ra3oB"

a4ffe

68

PesepBHbIii ypok. PaboTa ¢ Tekcramu




o Teme "Pabora. Momnocts. Dueprus”

OBLIEE KOJIMYECTBO HYACOB IIO
[NPOI'PAMME

68

12




8 KJIACC

KoJsinuecTBO 4acoB JJIeKTPOHHBIE
No Jlata uupposbIe
Tema ypoka KonTpoabhbie IIpakTU4eckue oOpa3oBaTejbHbIE
n/n Bcero H3y4eHHsI
padoTsl padoTsl pecypchbl
. OcHOBHBIE ) TIOJIOKEHUS MOJIEKYJIIPHO- . Bubmiorexa [IOK
KHHECTUYCCKOU TCOpHUU n Hux OIIBITHBIC httDS://m.edSOO.rU/ﬁ0a5256
TIOJITBEPIK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpAOrO, KUIKOTO U 1 EHGHPIIOTeKa LIOK
ra3000pa3Horo COCTOSHUI BEIIeCTBA https://m.edsoo.ru/ff0
OOBsICHEHHE CBOMCTB TBEPIOTO, JKHIKOTO
4 ¥ Ta3000pa3HOTO COCTOSHUH BEIECTBA Ha 1
OCHOBE TTOJIOKEHUI
MOJIEKYJISIPHO-KMHETHICCKONH TEOPUH
5 K o 1 bubmmorexa [JOK
HMCTaJUTMIECKHe U aMOp(HEIE Tella
P P https://m.edsoo.ru/ff0
6 CwMaunBaHme ¥ KalHWUTSIPHOCTb. 1 bubmmorexa [HOK
[1OBEPXHOCTHOE HATSIKEHNUE https://m.edsoo.ru/ff0
7 TemmoBoe pac SHHE U CXKaTHe 1 bubmmorexa LIOK
TIJIOB MTUPEHNE U CKATH
Pactiip https://m.edsoo.ru/ff0
8 Temnepatypa. CBA3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOTO JBMYKEHHU S YACTHII
Buytpennss sneprus. CriocoOs bub6nuorexa LIOK
o 1 https://m.edsoo.ru/ff0
V3MEHEHUS BHYTPEHHEH SHEepruu ps. : :
10 Buas! Tennonepenaun 1 Bbu6nunoreka LIOK




httDs://m.edsoo.ru/ff0a6412

VYpoxk-koHdpepennus "[IpakTuyeckoe

HCIIOJIL30BAaHUE TEILIOBEIX CBOMCTB

bubmuoreka IIOK

11 https://m.edsoo.ru/ff0
BEIIIECTB ¥ MATEPUAIIOB B LEIAX 265c0
3HeprocoOepexeHus"

12 KonunyectBo Temnorel. Y aensHas Bubmmoreka LIOK
TEIJIOEMKOCTb https://m.edsoo.ru/ff0

13 VpaBHeHue TemIoBoro bananca. bu6mmorexa IIOK
Term000MeH 1 TEMJIOBOE PABHOBECHE https://m.edsoo.ru/ff0
a6 Sora " bu6mmoreka [IOK

14 aboparopHas pabora "HccienoBanue https://m.eds00.ru/ff0
SIBJICHUS TEIIO00MEHA TP CMENTHBAHUN 26298
XOJIOIHOM M ropsTIei BOIBI"

Pacuer xomnuecTBa TEIUIOTHL,

15 HeoOXOIMMOTO [T HATPEBAHMS TENA 1
BBIZICSICMOI'0 UM TIPH OXJIAXKICHUH
JlaGopatopnas pabota "Onpenencaue bubmmoreka [IOK

16 .
yZIeNbHOH TEMI0EMKOCTH BelecTsa" https://m.edsoo.ru/ff0

17 DHeprys TOILUTHBA. Y IeNbHAS TEMIoTa bubimoreka LIOK
CropaHmus https://m.edsoo.ru/ff0
[InaBnenue u oTBepEeBaHUE bubnmnorexa LIOK

18 KPHMCTAJUIMYECKUX Tell. Y enbHas TemioTa https://m.edsoo.ru/ff0
TJIaBIICHUS a7ld2
JlaGopaTopnas pabdora "Onpeznenenue bubnnoreka LIOK

19 https://m.eds00.ru/ffo
YAEIBHOH TEIIOTHI IIaBiICHUS Jibaa" psS.//m.edsoo0.ru

20 [TapooOpa3oBanue 1 KOHAECHCAIHS. Bbu6nuoreka LIOK
Ucnapenne https://m.edsoo. ru/ff0

21 Kunenue. VY nenpHad Temmora Bu6nuoreka LIOK




napooOpa3oBaHus U KOHJICHCAIUH.
3aBHCHMOCTD TEMIIEPATYPhI KUIIEHHS OT

aTMOoC(hEpPHOTO aBJICHUS

Nttps://m.edso0.ru/ifo

arsbC

Brnaxxnocts Bo3nyxa. JlaboparopHas

bubmuoreka IIOK

22 pabota "Omnpe/eneHre OTHOCUTENbHOM https://m.edsoo.ru/ff0
BII&YKHOCTU BO3ITyXa" M
23 Peuienue 3aa4 Ha onpezesieHue
BIIQXKHOCTH BO3/IyXa
[TpuHIUIBI paOGOTHI TEMIOBBIX BUTATECH.
24 [Maposast TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUs
bu6mmoreka [IOK
25 KIIJI TeroBoro aeuratens. TeminoBbie https://m.edsoo.ru/ff0
JIBUTATEIH U 3aITUTa OKPYKAIOMIEH " cpepl arcrc
% 3aKOH COXpaHEHHUs U IPEBPAICHUS
SHEPTHH B TEIJIOBBIX MPOIIECCAX
I . bubmmorexa [JOK
27 OI[F(')'TOBI(a K KOHTPOJIBHOH PA0O0TE 110 httDS//medSOO FU/ffO
teme "TemnnoBsle siBIeHUS. MI3MeHeHue a83f2
arperaTHBIX COCTOSIHUH BerecTBa"
KonTponsnas pabora o reme "TernoBsie bubmmotexa [JOK
28 sBneHus. VI3MeHeHne arperaTHbIX https://m.edsoo.ru/ff0
COCTOsIHUM BemiecTra" aB6ae
29 Onexrpuzauus Tein. /[Ba pona
ANEKTPUYECKUX 3aPsI/IOB
30

Ypok-uccnenopanue "IneKTpu3anus Tel
WHIYKLIWEH U IPU CONMPUKOCHOBEHUH"




B3aHMOHeI>iCTBPIe 3aPSAKCHHBIX TCII. 3aKkoH

bubmuoreka LIOK

1
3 Kynowa https://m.edsoo.ru/ff0
3 I bubmuoreka [IOK
32 JIEKTpUUEcKoe mmojie. HanpsokeHHOCTh https://m.edsoo.ru/ffo
anekTpudeckoro noss. [IpuHnun a8a0a
CYIEPIO3UIINH IJEKTPHUCCKUX TTOJICH
33 Hocurenn 3meKTpuIecKnx 3apsiIoB.
OnemeHTapHbIi 3apsaa. CTpoeHue aToMa
[IpoBOMHWKY 1 AMAIIEKTPUKU. 3aKOH bub6mmoreka [IOK
. https://m.edsoo.ru/ffo
COXPaHEHHS DIIEKTPUIECKOT0 3apsiia psS://Mm.edsoo0.ru
Pemenue 3a1a4 Ha IPUMEHEHHE CBOMCTB bubmuoreka [IOK
3 https://m.edsoo.ru/ff0
SIIEKTPUIECKUX 3aPSIOB ps./im. .
DNEeKTPUIECKH TOK, YCIOBHS €TO bubnuorexa [JOK
36 CyIIECTBOBaHMS. MICTOUHUKH https://m.edsoo.ru/ff0
SIIEKTPUUYECKOrO TOKA a95a4
37 Heiic N €CKOr'0 TOKa bubmmorexa TIOK
HCTBUYSI DIIEKTPHUYECKOTO TOK
P https://m.edsoo.ru/ff0
Ypok-uccnenoBanue "JleiicTBue
38 ANEKTPUIECKOTO OISl HA POBOAHUKU U 1
JUAJIEKTPUKA"
39 DIIEKTPUYECKHUI TOK B METaJlIax, bubmorexa IOK
JKHAKOCTSX U rasax https://m.edsoo.ru/ff0
40 DnekTpuyeckas 1enb U e€ COCTABHbIC
4acTH
bubmorexa IIOK
41 0.5 https://m.edsoo.ru/ff0

Cua Toka. Jlaboparophas padora

"N3MepeHne 1 peryinpoBaHHe CUIIbI TOKA"

a8bd6




BJ'IGKTPI/I‘ICCKOC Hanps>KCHUE. BOJ'IBTMCTp.

bubmuoreka LIOK

42 " 0.5 https://m.edsoo.ru/ff0
JlabopaTtopHas padora "M3mepenue u 29e14
peryIupoBaHUE HATIPSKCHUS"
CompoTtuBieHue MPOBOJHUKA. Y IETBHOE buGmmorexa LIOK
2 https://m.edsoo.ru/ffo
CONPOTHBJICHUE BEIIECTBA Pps.//m.eds00.ru
JlabopaTopHas pabota "3aBUCUMOCTh BuGorexa LIOK
44 QJICKTPHUYCCKOI'O COITPOTUBJIICHUA 1 httDS//m EdSOO ru/ffo
MMPOBOAHHKA OT €r0 AJIMHBI, IIOIAaN aa738
MIOTIEPEYHOr0 CEYEeHNUs M MaTepraa"
bu6mmoreka [IOK
45 3aBUCHMOCTb CHIIBI TOKA OT HATIPSDKEHMSL. https://m.edsoo.ru/ff0
3akon OMa ayis ygacTka ey aad4a
JlabopaTtopHas pabota "HMcciaenoBanue bubnuoreka [JOK
46 3aBUCHMOCTH CHJIBI TOKA, HYIIErO Uepes 1 https://m.edsoo.ru/ff0
pE3HUCTOp, OT COMPOTHUBIICHUS PE3UCTOPa U aal4de
HaIpsDKEHUS Ha pe3ncTope”
47 [MocnenoBaTenbHOE U MTAPAILICIEHOE
COC/IMHEHUS TIPOBOTHUKOB
J1ab 6ota "1
abopaTopHas pabora ’ poBepKa mpaBuia BuGmorexa LIOK
48 CHOACHITL HATIPDICHIH HPH 1 https://m.edso0.ru/ffo
MOCIIE0BATEILHOM COCIIMHCHUH JIBYX aaa58
pe3uctopo”
TTa6 6ora "I1 bubmorexa IIOK
49 abopaTopHas pabota "TIpoBepka npasuiia 1 https://m.edsoo. ru/ffo

JUISL CHJIBI TOKA MPH MapajieIbHOM
COEIMHEHNHU PE3UCTOPOB"

aadle




Pemienue 3amad Ha NPpHUMCHCHUEC 3aKOHA

bubmuoreka LIOK

50 OMa [ pa3IM4HOro COETHHEHHUS https://m.edsoo.ru/ff0
MIPOBOTHUKOB aaf8a
PaboTa 1 MOIITHOCTH ANEKTPUIECKOTO TOKA. bubmnorexa LIOK
51
3akon JUkoyms-Jlenua httDs://m.edsoo.ru/ffOab
bubmuoreka IIOK
JlaGopaTopHast abota "Onpenenenne
52 m;? po OcpaeK WM?H ! https://m.edsoo.ru/ff0
ThI K MOIIHOCTH TpUY K
p i} JIEKTP ro TOKa ab3e0
DNEeKTPUIECKHE IeNH U MOTPEOUTENH bubmuoreka [IOK
53 3JIEKTpUYEcKoil sHeprun B ObITY. KopoTkoe https://m.edsoo.ru/ff0
3aMBIKaHUE ab660
IToaroroBka K KOHTPOILHOM paboTE MO bubmuoreka [IOK
54 Teme "DIeKTPUYECKHE 3aps/Ibl. https://m.edsoo.ru/ff0
3apspKeHHbBIE TeNa ¥ UX B3aUMOJICHCTBUSI. abd2c
ITocTOSIHHBIH 2ITEKTPUIECKIIT TOK"
KonTtponwsHas pabota mmo Teme bubmmoreka [IOK
55 "JeKTpHUUYecKHe 3apAIbl. 3apsKeHHbIE https://m.edsoo.ru/ff0
Tena U X B3auMoaeicTBus. [T0CTOSHHBIN abea8
3JIEKTPUYECKHUM TOK"
56 IocTosTHHBIC MATHUTEI, UX
B3aUMO/JICIiCTBHE
VYpok-uccinenopanue "Mzydenue noneu bubnuorexa LIOK
57 .
ITOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0
bubmorexa IIOK
MarnauTHOe nosie. MarsuTHoe rose 3emiu
58 https://m.edsoo.ru/ff0

H1 €ro 3HA4YCHUEC IJIA )XU3HU Ha 3emire

acOba




59

OnsIT Opcrena. MarauTHoe nosne
3JIEKTPUYECKOr0 TOka MarHuTHoe nosne

KaTylIKH C TOKOM

bubmuoreka LIOK
https://m.edsoo.ru/ff0
ac 1d2

60

HpI/IMeHCHI/Ie OJICKTPOMArHuTOB B TCXHUKE.
JlabopaTtopHas pabota "M3yueHue
[[CI\/'ICTBI/ISI MAarauTHOIO I1OJIA Ha MPOBOAHUK

¢ TokoMm"

0.5

bubmauoreka IIOK
https://m.edsoo.ru/ff0
ac/4a

61

OJNeKTpOoABUTATENh TTOCTOSHHOTO TOKA.
Hcnonp3oBanue siekTpoaBuraTeneii’ B
TEXHUUYECKHX YCTPOHUCTBAX M HA
TpaHcnopre. JlabopaTopHas paboTa
"KoHcTpynpoBanue 1 u3y4deHre paboTbl
aJIeKTpoaBuraress"

bubmuorexa ITOK https
://m.edsoo.ru/ff0ac86¢c

62

OmnbrTer Papanges. 3aKoH
3JIEKTPOMAarHuTHOM UHAYKIMU. [IpaBuio
Jlenna

63

OnexTporeneparop. CriocoObl HOTyIeHHS
AJICKTPUYECKON" SHEPTHH.
DNEeKTPOCTaHIIUH Ha BO30OHOBIIIEMbIX

HNCTOYHUKAX SHECPIUU

64

[TonroroBka K KOHTPOIBHON paboOTeE O
TeMe "DIEKTPUYECKUE U MATHUTHBIE

siBieHusa"

65

Kontponbnas pabora o Teme

"DnekTpuyecKre U MarHATHBIE SIBJICHUS"

bubmorexa IIOK
https://m.edsoo.ru/ff0
achl4

66

PesepBHbIii ypok. PaboTa ¢ Tekcramu

Bu6nunoreka LIOK




o teMme "TennoBsle siBiaeHua"

Nnips.//m.edsoo.ru/Ttu
€

J
bubmuoreka LIOK
67 PesepsHblil ypok. PaGoTa ¢ TekcTamu 1o 1 https://m.edsoo.ru/ff0
teme "[1ocTOSHHBIN 3NeKTpUYeCKHii TOK" acdc6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o 1
Teme "MarHutHele SBIeHUS"
OBHIEE KOJIMYECTBO YACOB IT1O 68 145

[NPOI'PAMME




9 KJIACC

KoanuecTBo yacon JJIeKTPOHHbIE
Ne Jlata uuppoBbIe
Tema ypoka KonTpoabHbie I[pakTnueckue oOpa3oBaTejbHbIe
n/n Bcero U3yYeHus
padoTsl padoTsl pecypchbl
MexaHuueckoe ABUKeHe. MaTepuanbHas 1
TOYKa
Cucrema orcuyera. OTHOCUTEIHLHOCTD 1 bubmuoreka IIOK
MEXAHUYECKOTO IBUKECHUS httDs://m.edsoo.ru/ff0ad474
1 bu6mmoreka [IOK

PaBHOMEpHOE IPSMOIMHENHOE ABUKEHUE https://m.edso0.ru/ff0
HepaBHoMmepHOE npsAMOIUHEIHOE
nBrkeHne. CpeqHss 1 MTHOBEHHAS 1
CKOpOCTh
I[IpsiMonuHEHOE PABHOYCKOPEHHOE 1 Bubnuorexa [IOK
mBEKeHEe, YCKOPCHHE https://m.edsoo.ru/ff0
CKOpOoCTh MPSIMOTHHEHHOT'0
paBHOyCKOpeHHOro nBrxeHus. [ paduk 1
CKOpPOCTH
JlaGopatopnas padora "OnpenencHue

PaTopHai p P 1 1 bubnuoreka [JOK

CKOpPEHUS Tella MPU PABHOYCKOPEHHOM

yeKop pup B YEKop httDs://m.edsoo.ru/ff0adb 18
JIBOKEHUH T10 HAKJIOHHOM TJI0CKOCTH "
CoOoanoe nagenue tei. OneiTel [anuies 1
PaBHOMEpHOE TBUKEHUE IT0 OKPY>KHOCTH. 1 bubmmoreka [JOK

HepI/I O 1 4aCToTa

httos://m.edsoo.ru/ff0ae 176




oOparenus. JIuneiHast v yrioBasi CKOPOCTH

10 LlenTpocTpeMuTENbHOE YCKOPEHUE
bubmuoreka LIOK
11 IIepseiii 3akoH HeroToHa. BekTop cuibl https://m.edsoo. ru/ff0
12 Bropoii 3akon Herotona. bubmuorexa IIOK
PaBHOzeICTBYIOMWAs CHIa https://m.edsoo.ru/ff0
13 Tpernii 3akon Hetotona. Cynepro3uiyst butmmoreka IIOK
cH https://m.edsoo.ru/ff0
14 Perrenvie 3a1a4 Ha MPUMEHEHNE 3aKOHOB bu6mmoreka [IOK
HofoToHa https://m.edsoo.ru/ff0
bu6mmoreka [IOK
o Cua ynpyroctit. aron Ty https://m.edsoo.ru/ff0
16
Pemenne 3amay mo Teme «Cua ympyrocTim»
17 JTaGoparopnas pabora «OnpeneneHue bu6mmoreka IIOK
JKECTKOCTH TPY>KHHBD https://m.edsoo.ru/ff0
18 Cra Tperms bu6mmoreka LIOK
https://m.edsoo.ru/ff0
19 bu6mmoreka LIOK
Pemenne 3aga4d o reme «Cuia TpeHU https://m.edsoo.ru/ff0
20 JlabopaTopnas padota "Omnpenenenue bubmmoreka IIOK
K09 PHUIMEHTA TPEHUS CKONTBKEHUS" https://m.edsoo.ru/ff0
bubmorexa LIOK
21 Pemenne 3amau mo teme "3axonel HrroTOHA. httDSI// m.edsoo.ru/ff0
Cuna ynpyroctu. Cuna TpeHus" m
29 Cuna TSHKECTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0




HaJIcHUs

VYpok-koHdpepenuus "[[BrmkeHue Ten

23 BOKPYT TPaBUTAIIIOHHOTO [IEHTpPa
(Conneunas cucrema). ['anaktukn"

o4 Pemenne 3ama4 mo teme "Cuiia TSHKECTH U bubauoreka IIOK
3aKOH BCEMHPHOT'O TATOTEHHUs" httDs://m.edsoo.ru/ff0af5f8
IepBast KocMHUYECKas CKOPOCTb. bubmoreka [IOK

= https://m.edsoo. ru/ffo
HesecoMocTs 1 nieperpysku ps://m.edsoo.ru
PaBHOBecue MaTepuanbHOI" TOUKH. bubmmorexa HOK

26 AGconroTHO TBEPI0E Teno. PaBHOBECHE https://m.edsoo.ru/ff0
TBEPAOTO TeJa C 3aKPEIUIEHHON" OCBIO afe36
BpatieHusi. MoMeHT cuibl. LleHTp TskecTu
PaBHOBECHE MaTepHaTBbHON" TOYKH.

27 AbcomoTHO TBEpIOE Termo. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIUIEHHON" OCBIO
BpateHusi. MoMeHT cuibl. LleHTp TskecTu

28 Pemenne 3aa4 o Teme "MOMEHT CHITBL. bubnunoreka LIOK
Lentp TsvRecTH" https://m.edsoo.ru/ff0
[TonroroBka K KOHTPOIBHON paboOTeE O bubnmnorexa LIOK

29 Teme "MexaHHYecKoe JBUKEHHUE. https://m.edsoo.ru/ff0
Bzaumonelictue Ten" M
KonTponsnas pabora o Teme bubnmorexa LIOK

30 "MexaHnYecKOe ABUKEHHE. httDSZ/ /m.edsoo.ru/ffO
B3aumogeiictBue ten" b06ec

31 Nmnynsc Tena. Umnymnse cuibl. 3akoH Bbubnmorexa LIOK




COXpaHEeHUs UMIyJbca. YIIpyroe u

HEYIIpYroe B3aUMO/IEHCTBUE

NT{PS://M.eds00.ru/ifo

pU /1a

30 Pemenue 3a1a4 1o teMe "3aKoH bubnuorexa LIOK
COXpaHEHHs HMITyIThca" https://m.edsoo.ru/ff0
33 VYpok-koH}pepennus "PeakTuBHOE
JBUKEHUE B TIPUPOJIE U TEXHUKE"
34 Mexannueckast paboTa ¥ MOIIHOC bubmorexa LIOK
XaHUYECKas Ta U MOIIHOCTh
P B https://m.edsoo.ru/ff0
35 PaGora CHIIBI TSKECTH, CUIIBI YIIPYTOCTH U bubmuorexa [IOK
CHJTBI TPEHUS https://m.edsoo.ru/ff0
JlabopaTtopHas pabota «OnpezaeneHue
36 paboOTHI CHIIBI TPEHHUS IIPU PABHOMEPHOM
JBMDKEHHH TeJIa 10 TOPU30HTaIBHOM
MTOBEPXHOCTH
37 CBs13b dHEpruu U paboTsl. [loTeHIMaNbHAS
SHEPIus
38 Kunerndeckast sueprus. Teopema o bubmmoreka [IOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ff0
39 3aKOH COXpaHEHHs YHEPIUH B MEXaHHKE
JlaGopaTopHas pabora «M3y4eHne 3akoHa bubnmoreka LIOK
40 )
COXPAHEHNs! SHEPrUI» https://m.edsoo.ru/ff0
a1 KonebaTtenpHo€E qBUKEHUE U €70 bubnmorexa LIOK
XapaKTepUCTHKH https://m.edsoo.ru/ff0
3aryxatoiue koieoanus. BeIHYKIeHHbIE bubnmorexa LIOK
42 N )
xonebanus. Pesonanc ttps://m.edsoo.ru/ffo
43 MatemaTryeckuii U pyKUHHBIN MassTHUKU




Ypok-uccnenopanue «3aBUCUMOCTh

bubmuoreka LIOK

44 neprosia KonebaHuii oT xKecTKOCTH https://m.edsoo.ru/ff0
MPYXHHBI K MacChl TPy3a» b197a
45 [peBpamienne sHEPriUy IPH MEXAHUIECKUX
KoneOaHMsIX
JlabopaTtopnas pabota «OmnpeneneHue bubmuoreka [IOK
46 YacTOTHI U MeproJia KolleOaHni https://m.edsoo.ru/ff0
MPYXKHHHOTO MasTHUKA blaec
a6 6 - bubmuoreka IIOK
47 abopatopHas pabora «[IpoBepka https://m.eds00.ru/ffo
HE3aBUCHMOCTH TIepro/ia KoJieOaHul rpy3a, b197a
MOJIBEIICHHOTO K HUTH, OT MACCHI IPpy3a»
Mexanundeckue BoaHBL. CBOICTBa bubmuoreka [IOK
48 MeXaHU4IeCKHX BoJH. [Tpo1onbHEIE U https://m.edsoo.ru/ff0
TOITEP €YHbIE BOJIHEI b21 fe
Ypok-koudpepennus "MexaHnIecKkue
49 BOJHEI B TBEPAOM Tene. CelicMuueckne
BOJIHBI"
50 3Byk. PacnpocTpanenne u orpakenue
3ByKa
51 Ypok-uccnenopanue "Habmonenne
3aBHCHMOCTH BBICOTBI 3BYKa OT 4aCTOTHI"
52 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 VYpok-koHdpepenuus "YapTpa3ByK U Bu6morexa LIOK
WHGPASBYK B IPHPOZIE U TEXHUKE" https://m.edsoo.ru/ff0
54 [loaroroBka K KOHTPOJILHOM paboTe 1Mo bubnmorexa LIOK




TeMe "3aKOHbBI COXpaHeHUs. MeXaHu4ecKue
Koe0aHus ¥ BOIHBI"

NT{PS://M.eds00.ru/ifo

DZ2o10

KonTponbsHas pabota 1o TeMe "3aKoHbI

55 coxpaHeHHsl. MexaHu4ecKre KoineOaHust 1
BOJIHBI"

56 DJIeKTPOMATHUTHOE TIONE. buGmmorexa LIOK
OeKTpOMarHUTHBIE BOTHBI https://m.edsoo.ru/ff0

o7 CBo¥iCTBa IEKTPOMArHUTHBIX BOJH
Ypok-koHpepe "[Hkana
3J1peI<T o;lliHFI)/IT};HM o IJ:IC OJIb30BaHUE Bubmorexa LIOK

bIX BOJIH. Vcrionb30Banu

58 P 4 https://m.edsoo.ru/ff0
AJIEKTPOMArHUTHBIX BOJH JUISI COTOBOU b2fe6
cBs3n"
Ypok-uccnenopanue "M3yueHune cBONCTB bubmuoreka [IOK

59 5JIeKTPOMArHUTHBIX BOJH C HOMOMILIO https://m.edsoo.ru/ff0
MOGHIIBHOTO TeeoHa" b2c6e

60 Pemienue 3a1a4 Ha onpeneneHne 4acToThl U
JUIMHBI 3JIEKTPOMATrHUTHON BOJIHBI

61 DJNeKTpoMarHuTHas MPUPOJIA CBETA. bubmmoreka [IOK
CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETa httos://m.edsoo.ru/ff0b31d0
Hcrounuku cera. IpsimonuneitHoe bubnmorexa LIOK

62 pacrpoctpaHeHue cBera. 3atMeHus ConHia https://m.edsoo.ru/ff0
3akoH oTpa)keHHA cBeTa. 3epkana. Pemenne bubnmorexa LIOK

63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAXKEHUS httDSZ// m.edsoo.ru/ff0
cBera b38c4

64 [Ipenomnenue cBera. 3akoH bubnmorexa LIOK




MpEIIOMJICHUSA CBETAa

QEPS.//M.edsoo.Tu/Ttu

Jodctd

IlonHoe BHYTpeHHee OTpakeHHE CBeETa

bubmuoreka IIOK

65 Hcrnonp30BaHue  MOJHOTO  BHYTPEHHET( https://m.edsoo.ru/ff0
OTpayKEHHUS B ONTHYECKUX CBETOBOIAX b3c5c¢
JlabopaTtopHas pabota "HMccinenoBanue
66 3aBHCHUMOCTH YTJIa PEJIOMIICHHS CBETOBOTO
Jy4a OT yriia majJicHusl Ha TPaHuIle
"Bo3yx-cTekno""
Ypok-koHdpepenius "Vcnonbp3oBanue
67 IIOJTHOT'O BHYTPCHHETO OTPAKCHUA:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBS3b"
68 Turses O ecKas Cia 5 bu6mmoreka [IOK
HNH3bI. UIITHYCCKAs CUJia JIMH3bI
https://m.edsoo.ru/ff0
69 [TocTpoeHue n3o0pakeHu 3a Bubmoreia [IOK
TPOCHUE U JKEHUH B JIMH3aX
https://m.edsoo.ru/ff0
JlabopaTtopHas pabota "OmnpeneneHue Bbubnuorexa [JOK
70 (hoKyCHOTO paccTOSTHUS M ONTHIECKOH https://m.edsoo.ru/ff0
CHJIBI COOMpArOIIeH JIMH3BI" b4206
71 Vpok-koHbpepennus "OnTuiecKue bubnuorexa [IOK
JIMH30BBIE HpI/I60pBI" httDS//m. edSOO. rU/ffO
72 I'na3 xak o eckas cucTema. 3peHue bubmmorexa LIOK
71a3 Kak ONTUYecKasi cucremMa. 3peHu
https://m.edsoo.ru/ff0
73 Ypok-kordepentus "JledexTrr 3peHus.
Kak coxpanuTts 3penue"
P 6 bubmorexa LIOK
74 asJioKeHue OeNoro cBera B CIEKTP. https://m.eds00.ru/ffo

OmeiTel HetoToHA. CioskeHUE

CIICKTPAJIbHBIX LIBCTOB. I[I/ICHCI)CI/ISI CBCTa

c0f4c




JlabopaTtopHas paboTa "ONBITHI 1O

75 bubmuoreka [IOK
pa3IoKeHHI0 OEIOro CBETa B CIIEKTP U hittDs://m.edsoo. ru/ffoc0e2a
BOCIIPUATHIO IIBETA MPEAMETOB IIPU UX
HaAOJIOICHUH Yepe3 [IBETOBBIC (GUIBTPHI"

Ypok-nipakTukym "BogHOBBIE CBOMCTBA

6 CBeTa: Tucrepcusi, HHTepQepeHIns u
nadpaxous”

77 OnbiThl Pe3epdopaa u rianerapHast MoJielb buGmmorexa LIOK
ATOMa https://m.edsoo.ru/ff0

78 ITocrynatet bopa. Mogens atoma bopa

bu6mmoreka [IOK

9 VcriyckaHue ¥ MOTIIONIEHUE CBETA aTOMOM. https://m.edsoo.ru/ff0
KBanThb1. JInHeUaThIe CIEKTPhI C 144c

80 Ypok-nipaktakym "Hab:aroeHre CieKTpoB Bbubnuorexa [JOK
HcrycKanus" https://m.edsoo.ru/ff0

81 PaanoakTHBHOCTD ¥ €€ BUIBI E?f;;?;gaeggé{o ru/ffo

82 Crpoenue atomHoro sapa. Hyknonnast bubnmnorexa LIOK
MOZIEITh https://m.edsoo.ru/ff0

83 bu6nuoreka [IOK
PangunoaktuBHbIe npeBpanieHus. M30Tomnsl https://m.edsoo.ru/ff0

84 Pemenne 3ana4 o Teme: "PaanoakTHBHEIE butmorexa LIOK
npesparens’” https://m.edsoo.ru/ff0

85 [lepron momypacnana
VYpok-koHdpepenuus "PaguoakTuBHbIe bubnmorexa LIOK

86 https://m.edsoo.ru/ffo

U3IYYCHUS B IPUPOJIC, MEIHUIINHE,
TexHuke"

c2126




bubmuoreka LIOK

87 SInepHble peakuu. 3aKOHbI COXPAHEHHs https://m.edsoo.ru/ff0
3apsIIOBOTO 1 MACCOBOT'O YHICETT C 1c38
OHeprus cBs3M aTOMHBIX s/ep. CBs3b bubmnorexa LIOK
88 .
MACCHI 1 SHEPTHH https://m.edsoo.ru/ff0
89 Pemenue 3ana4 o reme "SnepHeie
peakiun"
Peakunu cunTe3a U neneHus saep. bubmorexa [OK
% https://m.eds00.ru/ffo
Hcrounuxu sueprun ConHIA U 3BE3 T ps://m.eds0o0.ru
01 Ypok-koudepennus "AaepHas sHepreTuka.
JeiicTBUS paiMOaKTUBHBIX U3IyYEHU HA
JKUBbIE OPTaHU3MBI"
IToaroroBka K KOHTPOILHOM paboTE MO
ente "IeKTOMA o6 ToNe bubmmorexa [JOK
Teme "DIeKTPOMarHUTHOE IToJIe.
92 5 P 9 https://m.edsoo.ru/ff0
JIEKTPOMarHUTHBIE BOTHBI. KBaHTOBBIE c223e
SIBJICHUS"
KonTtponrsHas padora o reme
93 "DIIeKTpOMarHuTHOE TIOJIC.
DJeKTpoMarHuTHBIE BOHBI. KBaHTOBBIE
sIBJICHUS"
Bbu6nmoreka LIOK
94 I[osTopenue, 06o6imenue. JJaGopaTopHbie https://m.edsoo.ru/ff0
paboTsl 1o Kypcey "B3anMoneiictBue Ten" c245a
[loBTOpenue, 06o0menue. Pemenne Bbu6nuoreka LIOK
95 pacyeTHBIX U KAYECTBEHHBIX 3a]a4 110 TEME httDSZ// m.edsoo.ru/ff0
"TemnoBble mpouecch” c2572
96 [loBTOpenue, 0000mIeHNE. Penenne Bu6nuoreka LIOK




PACUCTHBIX U KaYCCTBCHHLIX 3aa4 110 TCMEC

"KIIJI TeroBbix ABUrateneit”

Nttps://m.edso0.ru/ifo

ClazZz

[oBTopenue, obo0meHme. Pemenne

bubauoreka IIOK

97 pacUYeTHBIX U KAYECTBEHHBIX 3a]1a4 10 TEME 1 https://m.edsoo.ru/ff0
"KIIJI smexTpoycTaHOBOK" m
b K
98 Ho6BTopeH1/1e, 0606"12eHI/1e. Ha6opaTopI'1'I)1e 1 1 hII/IIt6[J)1 ;/I(/);?;: .ae](_j[(S)O o.ru/ffo
pabotel 10 Kypcy "CBETOBBIE SBIECHUS c2c52
[ToBTOpenue, ob6o6IIeHue. Padora ¢ bubmuoreka [IOK
99 TEKCTaMH 110 TeMe "3aKOHbI COXPAHEHHS B 1 https://m.edsoo.ru/ff0
MexaHuke" m
IToBTOpenue, o6o0menue. Pabora ¢ bubmmorexa LIOK
100 PEHHUE, OOODIICHHE. 1 https://m.edsoo.ru/ff0
TekcTamu 110 Teme "Konebanus u BOTHBI"
c2e82
bubmuoreka IIOK
101 [ToBTOpeHueE, 0606?(1:6HI/IC. Pabora ¢ ) 1 https://m.edso0.ru/ffo
TeKcTaMu 1o TemMe "CBeTOBBIC SIBIICHHUS c3044
IToBTOpenue, obodmenue. Pabora ¢
102 TeKkcTaMmu 110 TeMe "KBaHToBas u smepHast 1
¢dm3uka"
OBHIEE KOJIMYECTBO YACOB I1O 102 97

I[MTPOTPAMME




YUYEBHO-METOJIMYECKOE OBECITEUEHUE OBPA30BATEJLHOIO
[TIPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YUYEHUKA

» @wusuka: 7-i kacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., BaHoB A.I.,
AxtmonepHoe obriectBo «M3narensctBo «IIpocBerieHune»

»  ®usuka, 8 kiacc/ [lepoimkun A.B., O0IIeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBIO « [ [PODAY;
AxumonepHoe obriectBo «M3narensctBo «IIpocBenieHues

» ®usuka, 9 kinacc/ [Tepeikun A.B., I'yrHuk E.M., O011ecTBO ¢ OrpaHMUECHHON OTBETCTBEHHOCTHIO
«IPODAy; Axtinoneproe oomectBo «M3narenscTBo «lIpocBemenune)

METOJMYECKHUE MATEPUAJIBI IS YUUTEJIA

» ®usuka: 7-i knacc: 6a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppimkun .M., iBanos A.11.,
AxnronepHoe o6mectBo «M3natensctBo «IIpocBemenues

»  ®usuka, 8 kiacc/ [lepoimkud A.B., OO0IIeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO « [ IPODAY;
AxnronepHoe o0mectBo «M3natensctBo «IIpocBemenuer

» ®usuka, 9 kinacc/ [Tepoikun A.B., I'yrauk E.M., O0111ecTBO ¢ OrpaHHUEHHON OTBETCTBEHHOCThIO
«IPODAy; AkimmonepHoe obmectBo «M3marensctBo «IIpocsemenuey

[MN®POBLIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCEHI CETHU
NMHTEPHET

http://www.physics.ru/

http://www.fizika.ru/

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



http://www.physics.ru/
http://www.fizika.ru/
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