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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOXKEHUN U TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHOU MPOrpaMMbl, IIPEICTABICHHbBIX B
OI'OC 000, a Takxke ¢ yu€ToM deaepaibHON padouel IporpaMMbl BOCTUTAHUS
u Konnenuuu npenogaBanus yueOHoro npeamera «Ousuka.

Conmepkanue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (HOpMHUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCSl M OPTaHU3AlUI0 H3yYeHUS
Gu3NKK Ha NIeATeTbHOCTHOW OocHOBe. B mporpamme mo (u3uke yuuTHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameta B peanusaruu tpedboBanniit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yjbTaTaM o00y4yeHus, a
TaK)K€ MEXKIIPEJAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTI'O OOIIIEro 00pa3oBaHuUsl.

[Iporpamma 10 (u3MKe yCTaHABIMBACT pacHpeneicHue y4eOHOTo
MaTepuasia 1Mo rojaM oOydeHus (mo Kiaccam), MpemjaracT MNPUMEPHYIO
MOCJIEI0BATEIbHOCTh HW3YYEHHSI TEM, OCHOBAaHHYIO Ha JIOTUKE pPAa3BUTUS
MPEAMETHOTO COACPKAHUSA U YUETE BO3PACTHBIX OCOOEHHOCTEHN 00yUarouXCsl.

[Iporpamma 1o ¢usuke paspaboTaHa C UENbIO OKAa3aHUS METOAUYECKOU
HOMOIIM YYUTENIO B CO3/IaHUU paboyeil MporpaMmMbl 0 y4eOHOMY IIPEIMETY.

®uzrka SABIAECTCS CHUCTEMOOOPA3YIONIUM I  €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, IOCKOJbKY (PU3NYECKHE 3aKOHBl JIe)KaT B OCHOBE
MPOIIECCOB W SBJICHUM, HU3Yy4aeMbIX XUMHUEH, OUOJIOTHMEN, acTpOHOMHUEH U
¢u3nueckoii reorpadueit, BHOCUT BKJIa/l B €CTECTBEHHOHAYUYHYIO KAPTUHY MUPA,
IpeaoCTaBisieT HauboJsiee sCHbIE 00paslibl NMPUMEHEHHs] HAyyHOro METOoja
MO3HaHMsI, TO €CTh CII0CO0a MOyYeHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa u3 riaaBHBIX 3a7a4 (PU3UYECKOT0 00pa30BaHUs B CTPYKTYpE OOIIETO
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU I'PAMOTHOCTU U
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuyenune ¢Qusukun Ha 0a30BOM ypOBHE TIpearnosaraeT OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCTB:

e HAYYHO OOBSICHATH SIBJICHUS;
e OIICHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMUS;



e HHTCPHPETUPOBATDH JaHHBIC u HCIIOJIB30BATh HaY49HBIC
A0Ka3aTCJIbCTBA IJIA ITOJIYYCHUA BBIBOIOB.

[leon wm3ydeHus PU3MKM HA ypOBHE OCHOBHOTO OONIETO 0Opa3oBaHUS
omnpenenceHsl B KoHmemnuu mnpemnogaBanus ydeOHoro mpenvera «Duszuka» B
oOpa3oBarenbHbIX opranusanusx Poccuiickoit ®enepanuu, pean3yrOIMX
OCHOBHBIE 00111€00pa3oBaTEeNIbHbBIC MPOTPAMMBI, YTBEPKIAEHHOW pelleHueM
Konnerun MunuctepctBa npocenienus Poccuiickoit denepanmu (MpoTOKOI OT
3 nexabps 2019 r. Ne [TK4BH).

Hean uzyyeHus Ppu3uKu:

NpUoOpeTeHNEe HMHTEpEca M CTPEMIICHHS OOYYaroIIMXCs K HaydHOMY
U3YYEHUIO NPUPOABI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJAE TIO3HAHHS U
(dopMupOBaHHE HCCIEIOBATEILCKOTO OTHOMICHUS K OKPY)KAIOIIUM
SBJICHUSIM;

(opMuUpOBaHHE HAYYHOIO MHUPOBO33PEHHS KaK pe3ysbTara H3y4yeHUs
OCHOB CTPOEHHMSI MaTEpPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(opMupoOBaHHE NMPEJICTABICHUNA O poin (PU3MKHU AJi1 Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTAaBIECHUA O BO3MOXKHBIX cdepax Oyamyuiei
npo(heCCUOHATILHON 1€ATEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, TOArOTOBKA
K JaJIbHEeHIIeMy O0yY€HHUIO B ’TOM HalpaBJICHUHU.

JlocTkeHne ATUX IeJeH MporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
00111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

MpuOOpEeTEeHUE B3HAHWK O JHCKPETHOM CTPOCHUW BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

npUOOPETeHNE YMEHU OMUCHIBATh U OOBSICHATH (PM3UUECKHUE SIBJICHUS C
HCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIINX pacu€THBIX 3a7ad C
UCIIOJIb30BaHUEM buznIecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHEC YMCHHMH HAOJIOIATh TPHUPOIHBIC SBJICHHUS W BBIMOJIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTICPUMEHTAILHBIC UCCIICIOBAHUS C
MCIIOJIh30BAaHNEM M3MEPUTEILHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOTHI C MHPOpMaIuen (HU3NIECKOTO COICPIKAHMS,
BKJTFOYasi MH()OPMAITUIO O COBPEMEHHBIX TOCTHKEHUSIX (DU3UKHU, aHATU3
U KPUTHYECKOE OICHUBAaHUE HH(POPMAIINH;



e 3HAKOMCTBO €O cdepamMu  TpodheCCHOHATBLHOW  JeATEIHHOCTH,
CBS3aHHBIMH C (U3HKOW, W COBPEMCHHBIMH  TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIKEHUAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢gusuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus oTBoUTCS 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B HEAENIO), B
8 kiacce — 68 wacos (2 yaca B Hezenmo0), B 9 kimacce — 102 yaca (3 yaca B HeZIeJi0).

[Ipennaraemslii B mporpaMme mo (u3HKe nepedeHp Ja00opaTOPHBIX paboT U
OMBITOB HOCUT PEKOMEHJIATEIbHBIM XapakTep, Y4YuTeldb JeJaeT BbIOOP
poBelieHUusT J1abOpaTOpHBIX pPadOT M OMBITOB C Y4YETOM HHIUMBUIYAIbHBIX
0COOEHHOCTEW  O0y4alolmuXcsi, CHUCKAa HKCIEPUMEHTAJIbHBIX  3aJIaHUM,
MpeAJIaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMEHa M0 (PU3HKE.



COIEPKAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAIOIIEro MUPA.

®usnka — HayKka o npupoje. SABneHus npupopl. OU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEMIOBBIE, DIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3ByKOBHIC.

®dusnueckne BeanuuHbl. M3mepenne ¢uznyeckux BeanunH. Ouznyeckue
npubopsl. [lorpemHocTs n3mMepennit. MexxayHapoHasi CcTeMa €IMHUIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKM HW3Y4aloT MPUPOY.
EcTecTBeHHOHAyuUHBIN METOJ| MO3HAHUA: HAOJIO/IEHHE, MMOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBJKEHHE THUIIOTE3, OSKCHEPUMEHT IO NPOBEPKE THIOTE3,
oObscHeHHE HabOmonaeMoro sBiaeHus. OnucaHue QU3NYECKUX SIBICHUH C
ITOMOUIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHudecKkre, TEIUIOBBIE, J3JIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHHUSL.
2. ®uznyeckue nNpudOpsl U MpoLeaypa MPsIMbIX U3MEPEHUN aHAJIOTOBBIM
U IIU(GPOBBIM MPUOOPOM.

Jlabopamopnwie padbomot u onvimeul.

1. OmnpezneneHue UEHBI JEIEHUS IIKaIbl U3MEPUTEIBHOTO Mprudopa.
N3mepenue pacCcTosHUM.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoOB MAJIBIX TE.

N3mepenne Temrneparypbl NpU MOMOIIN KXUAKOCTHOTO TEPMOMETPA U
JaTYMKa TEMIIEPATYPHI.
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6. IIpoBeneHue nccienoBaHus Mo MPOBEPKE TUIOTE3bI: JAaJbHOCTD MOJETA
IapyKa, MymeHHOro rTOpU30HTaIbHO, TeM OO0JIbIIE, YeM OOJIbIIE BHICOTA
IIyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUsI 0 CTPOEHNH BelllecTBa.

Crpoenue BellecTBa: aToOMbl M MOJIEKYJIbI, WX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactur BemiecTBa. CBA3b CKOPOCTH JIBUKEHUS YACTHI] C
Temrneparypoil. bpoyHoBckoe amxkenue, nuddysus. BzaumoaeicTBue 4acTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BELIECTBA: CTPOEHUE T'a30B, )KUJAKOCTEN U TBEPBIX
(kpucTammyeckux) Ten. B3auMocBs3b MEXIy CBOMCTBAMHU BEILECTB B PAa3HBIX



arperaTHbhIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmtonenue OpOyHOBCKOTO JIBHXKECHHSI.

2. HaGmonenue nuddyszun.

3. HaOmionenue  siBneHud, OOBIACHSIONIMXCS  MPUTSHKEHUEM WM

OTTAJIKUBAaHUEM YACTHUI] BEUIECTBA.

Jlabopamopnsie pabomot u onvimot.

1. OmeHka JuaMeTpa aToMa METOJOM psiioB (C  HCIOJIb30BaHUEM

dororpaduii).

2. OmnbIThI 1O HAOJIOCHHUIO TETUIOBOTO PACIIMPEHUS ra30B.

3. OnbITel IO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO HMPUTSIKEHUS.

Pa3znen 3. /IBU:KeHHe H B3aUMOAEHCTBHE TeJl.

Mexannueckoe aBUkeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBMIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér myTu u
BPEMEHU JIBUKEHUSI.

SBnenue nHepuuu. 3aKOH MHEpUMHU. B3anmoaencTBue TeJl Kak MpUYUHA
W3MEHEHHSI CKOPOCTH JIBIDKEHHUs Tell. Macca kKak Mepa WHEPTHOCTH TeJa.
[TInoTHOCTH BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BellecTBa.

Cuita KaK XapakTepucTuka B3auMoaeicTsus Ten. Cuia ynpyrocTy 1 3aKOH
I'yka. U3mepeHue cuiibl ¢ TOMOIIBIO TUHAMOMETpa. SBJIeHUE TATOTEHUS U CUJia
TsokecTd. Chjla TsDKECTM Ha JApyrux IulaHerax. Bec tema. HeBecoMocTs.
CroxeHue cuil, HalpaBJIEHHBIX MO OJHOM mpsiMoi. PaBHOAeiCTBYyIOIIAs CHUIL.
Cuna tpenust. TpeHune CKONBbXKEHUS U TPEHUE MOKOos. TpeHwe B IpUpolie U
TE€XHUKE.

Jemoncmpayuu.

HaOnronenue MexaHn4ecKoro ABUKEHUS Tea.

N3mepenue ckopocTy MPSIMOIMHEHHOTO JIBUYKEHUS.

HaGnronenue siBeHUs: MHEPIIHH.

Hab6nronenue n3meHneHrs CKOPOCTH MPHU B3aUMOJICHCTBUU Te.

CpaBHeHHEe Macc MO B3aUMO/JICUCTBUIO TEJL.

CiioxeHune cuil, HallpaBJIEHHBIX MO0 OJHON MPSIMOM.

Jlabopamopnuie pabomot u onvimel.

1. OmnpenelieHWE CKOPOCTH PAaBHOMEPHOIO JIBMKEHUs (IIapuka B
KHUJKOCTH, MOJICTTH JIEKTPUYECKOTO aBTOMOOMIIS U TakK Jiajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIBKEHHUS OpycKa WU Mapuka 1o
HAKJIOHHOM TNIOCKOCTH.
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OrnpeneneHre MmI0THOCTU TBEPOTO TENA.
OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTshkeHus (aegopmanun)
IPYKUHBI OT IPUIOKEHHOM CHUJIBI.

5. OmnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3zneun 4. JlaBiieHue TBEPABIX TeJl, :KUAKOCTEN U ra3oB.

JaBnenue. CrnocoObl yMEHBLIEHUS U YBEJIWYEHUs AaBieHUs. /laBieHue
raza. 3aBHCHUMOCTb JaBJeHHUsI rasa OT 00bEma, Temrepatypol. Ilepemgaua
JNABJICHUS TBEPABIMH TEJIaMH, >XUIAKOCTAMM M ra3amu. 3akoH [lackams.
[TneBMaTHUecKue MalIMHbL. 3aBUCUMOCTH JIABJIICHUS JKUJKOCTU OT TIIYyOUHBI.
I'mppocratnueckuii napagokc. CooOmaromuecs cocyasl. ['mapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emun u atMmocepHoe naBiieHue. [IpuunHbI CyliecTBOBaHUs
BO3AyIIHON 00o0souku 3emiu. OnbiT Toppudennu. M3mepenne atMocepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJIEHUS OT BBICOTHI HAJ] YPOBHEM
mopsi. [Ipubops! 11 n3mMepeHust aTMoc(hepHOro JaBICHHUS.

JlelicTBuE )XUIKOCTH U r'a3a Ha MOTPYKEHHOE B HUX TENO. BpITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIaBJICHHS Fa3a OT TEMIIEPATYPBI.

Ilepenada naBiaeHUs )KUAKOCTBIO U Ta30M.

Coobmiatoiuecst CoCybl.

I'mapaBamyeckunii mpecc.

[IposiBienue necTBUS aTMOCHEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOW YacTh
Tea U INIOTHOCTHU KUIKOCTH.
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PaBeHCTBO BBITATKMBAIOMIEN CUIIbI BECY BBITCCHEHHOM KUIKOCTH.

YcnoBue miaBaHus TEN: TIABAHUE WUJTH MTOTPYKEHUE TEJI B 3aBUCHMOCTH

OT COOTHOIIEHHUS TIOTHOCTEW TEJIa U )KUJIKOCTH.

Jlabopamopnuie padbomot u onvimeot.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa OTPyKEHHOM
B J)KMJKOCTh YaCTH TeJa.

2. OmpeneneHue BBITAJKUBAIONICH CHIIBI, JEHUCTBYIOLIEW Ha TENO,
HOrpYyKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBMCHUMOCTH BBITAJIKUBAIOIICH CHUIIbI, IEUCTBYIOLIECH Ha

TEJIO B )KUJKOCTH, OT MACCHI Tea.



4. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJKUBAIOUIEH CHUJIBI,
JNEHUCTBYIOIIEH Ha TEI0 B JKUAKOCTHU, OT OO0OBEMa MOTPYXKEHHOU B
YKUJIKOCTh YaCTH TEJA U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYMPOBAHUE JOAKA U
OIIPELICIIEHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTB. JHEPIHs.

Mexannueckas padotra. MOITHOCTb.

[IpocTbie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [I[puMeHeHue npaBuiia paBHOBECHs pblyara K OJIOKY.
«3onotoe mnpaBuno» Mexanuku. KIIJ[ mnpocteix Mexanu3smoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHeTHMdeckass W MOTEHIMUAIbHAs DSHEPTHUs.
[IpeBpamieHre OAHOTO BHJA MEXAHUYECKOM OSHEPrUM B JPYyrol. 3aKOH
COXpPaHEHHS YHEPTUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMephl NpOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomot u onvimeul.

1. Omnpenenennie pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHUU TeEJa

10 TOPU30HTAIBHOM MTOBEPXHOCTH.

2. HccnenoBaHue yclI0BUN paBHOBECHS pblyara.

3. Uzmepenue KIIJI HAKIOHHOM MIOCKOCTH.

4. HW3ydeHwne 3aK0HA COXPAaHEHUS MEXaHUYECKOU YHEPTUU.
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Pa3nen 6. TemioBble siBJIEHNS.

OCHOBHBIEC TOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKON TEOpPUU CTPOEHUS
BemiecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, *UIKOTO M Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopusie Tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEI HAa OCHOBE TOJIOKCHUN MOJICKYJISIPHO-KHHETHYECKON TEOpHUH.
CmaurBaHUE M KanWJUISIpHBIE sIBICHUS. TenIoBoe pacliupeHue U ckaTue.

Temneparypa. CBsi3b TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBMXKCHUS
yactull. BayTpennssi sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEpIruu:
Terjionepeaaya U COBepIIeHHE  paboTHI. Buaer  Temmonepemauu:
TETJIONPOBOTHOCTh, KOHBEKITHUS, U3JIyUCHUE.

KomanyectBo TEIUIOTEHL. Y AeibHas TEINIOEMKOCTD BEIECTBA. 1 e€ILI0O00MEH U
TEIJIOBOE pPaBHOBECHE. YpaBHEHHE TemuioBoro Oamadca. IlnaBnenue u



OTBEp/IEBaHUE KPUCTAJUIMYECKMX BEIIECTB. YeJbHAas TEIJIOTa IIJIaBJICHUS.
[TapooOpazoBanue u konnaeHcauus. Mcnapenune. Kunenue. YaenpHas temsora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHUIEHHUS OT aTMoc(epHOro

JTABJICHMUS.
BrnaxHocTts Bo3myxa.
DHeprus TOIIMBA. Y IeJIbHAs TEII0Ta CrOPaHUsL.
[Tpunuuner padotel TemioBbix apurarened KIIZ TemmoBoro nBurarens.
TeruioBble ABUTATENN U 3aLIUTa OKPYKAFOLIEH CPE/bl.
3aKOH COXpAaHEHHMSI U ITPEBPAICHHS SHEPTUH B TEIIOBBIX MPOLIECCAX.
Jemoncmpauuu.

1.
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Ha6nronenne OpoyHOBCKOTO JTBUYKEHUSI.

Habmronenune nuddysun.

Hab6nronenue siBjeHni cMaunBaHUs M KAaTUJUIAPHBIX SIBJIICHUM.
Hab6nroneHue TemioBoro paciumpeHust Tell.

N3menenue naBieHus raza npu M3MEHEHUH 00bEMa U HaArpeBaHUU WU
OXJIQXKICHUH.

[TpaBuna n3MepeHus TeMIepaTyphbl.

Buae! Tenmonepenayn.

OxJtaXkieHue Npu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHrH padoThl BHEITHUMHU CHUIIAMH.

. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaGmronenne kuneHus.

. HaGmoenne moctossHCTBa TeMITepaTyphl PH TUTABJICHHH.
13.

Mojenu TenJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO HMPUTSIKEHUS.
OnbITHI O BHIPANIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIA caxapa.
OMnBITHI 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

OnpeneneHue qaBiIeHUs BO3yXa B OaJlJIOHE IIMpPHIIA.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABIICHUS BO3JlyXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIKICHHUS.

IIpoBepka rUMOTE3bl JHUHEWHOM 3aBHCUMOCTH JUIMHBI CTOJIOMKA
KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIIepaTyphl.
HaGnronenue n3MeHeHus BHYTpeHHEH HSHEPTUU Tella B pe3yJIbTaTe
Terionepeaayr U padboThl BHEITHUX CHJI.

UccnenoBanue sBiaeHUs TEMI000OMEHA MPU CMENIMBAHUHM XOJIOJHON U
ropsiYeu BOJIBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOJAOW IIpH
TEII000MEHE C HarpeThIM METAJUIMYECKUM LIHUJINHAPOM.

10. Onpezenenre yAaenbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCapeHHus.

12. OnpezesneHre OTHOCUTEIIBHOM BIIAKHOCTH BO3YXa.

13. Onpezenenne yaeIbHON TEIUIOTHI IIJIaBJICHUS JIb/IA.

Pa3znen 7. DinekTpu4yecKkne 1 MAarHUTHbBIE SIBJICHHSA.

Onextpuzaums Ten. J[Ba poga snekTpruYecKuXx 3apsaoB. Biaumonelictue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXKAY TEJIaMu ).

Onektpuyeckoe nojue. Hanpsxk€HHOCTh 3nekTpuyeckoro nois. [IpuHunun
CYINEPIO3ULIMHU NEKTPUUECKUX IM0JIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu 351eKTpryYeCcKuX 3apsa0B. DJIEMEHTAPHBIA JIEKTPUUECKUM 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JIHUDJIEKTPUKHA. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

DNEKTPpUYECKUN TOK. YCJIOBHUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
HcTOYHUKH MOCTOSHHOTO TOKa. JIEMCTBHSI 3JEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cumiia TOka. ODIJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE IPOBOJHUKA. Y AENBHOE CONPOTUBIICHHUE BelecTBA. 3aKOH Oma
Uil ydacTka qnenu. IlociaemoBarenpHOE MW HapaJUIEIbHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota W MOIIHOCTh 3JEKTpUYECKOro TOKa. 3akoH Jlxoyns—JIeHua.
DNEeKTpUYECKUE LIENH U MOTPEOUTENTH FIEKTPUIECKOM sHepruu B ObITy. KopoTKoe
3aMbIKaHHE.

IlocTosiHHBIE ~ MarHuThl. B3auMoOIeHCTBHE IIOCTOSHHBIX  MAarHUTOB.
MarnuTtHOe nojie. MarHuTHOE 11ojie 3eMJIM ¥ €10 3HAa4€HME ISl )KU3HU Ha 3eMIIE.
OneiT Opcrena. MarHuTHOE 1IOJIE  DIEKTPUYECKOro Toka. [Ipumenenue
AIEKTPOMAarHUTOB B TE€XHHUKE. J[€MCTBME MAarHUTHOTO MOJIA HAa MPOBOAHUK C
TOKOM. DneKTpoABUTaTENb IIOCTOSTHHOT'O TOKA. Hcnonb3oBanue
AJNIEKTPOJBUTATENEN B TEXHUYECKHUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onbitel @apanes. SBneHue >JIEKTPOMarHUTHOM uHAyKIuuU. IIpaBuio
Jlenmna. Dnektporenepatop. CrocoObl TOMYyYEHUS JIICKTPUUECKOW DSHEPTHH.
DNEKTPOCTAHIIMU Ha BO3OOHOBISIEMbIX HCTOUHUKAX SHEPIHH.

Jemoncmpayuu.

1. DneKTpu3anus Ted.

2. JIBa pona 3JEKTpUYECKUX 3apsAI0B U B3aUMOICUCTBUE 3APSKEHHBIX TEI.

3. YCTpOWCTBO U AEHCTBUE DIIEKTPOCKOIIA.



25.

DnexTpocTaTu4ecKas HHIYKIUS.

3aKOH COXPAaHEHHUSI DJIEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKY U TUDIIEKTPUKHU.

MopnenupoBaHuE CUIIOBBIX JJUHUM 3JIEKTPUYECKOTO MTOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.

JIeHCTBUSA JIEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUHN TOK B KUJKOCTH.

. 'a30BbIH paszps.

. I3Mepenne cuiibl TOKa aMIIEpMETPOM.

. I3MepeHne 3JIeKTPUIECKOT0 HAMPSKEHUS BOJIBTMETPOM.

. PeocTaTt u MarasuH cOnpOTUBIICHUN.

. BzaumonencTBue moCTOAHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS ITOJI0COB MarHUTa.
. MoaenupoBaHre MarHUTHBIX I10JIEW IIOCTOSIHHBIX MArHUTOB.

. OnmeIT Dpcrena.

. MarauTHoe noJsie Toka. DJIEKTPOMarHur.

. JleicTBME MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DNEKTPOABUTATEIb TOCTOSIHHOTO TOKA.

. MUccnenoBanue aBIEHUS 3JIEKTPOMAarHUTHOW UHAYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTb HANPABJICHUSI UHAYKIIMOHHOTO TOKAa OT YCIIOBHIl €ro

BO3HHUKHOBCHHUSI.
DeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimel.

1.

S

OneITel IO HAOMIOACHUIO DJJICKTPHU3AIMU TENl HWHAYKIIMEH © TpHU
COTIPUKOCHOBEHHH.

UccnenoBanue AEMCTBUS AJICKTPUUIECKOTO TMOJISI HA TIPOBOJHUKU U
JTUDJICKTPHKH.

COopka u npoBepka pabOThI IEKTPUUECKOM 11€MH MTOCTOSTHHOTO TOKA.
N3mepenue u peryinupoBaHue CUITbI TOKA.

N3mepenne u peryiupoBaHue HAPsHKCHMS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UIIYIIETO Y€pPe3 PE3UCTOP, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPHPYIOIITHE 3aBUCUMOCTH AIEKTPUIECKOTO
COTIPOTUBJICHUSI TPOBOJAHUKA OT €r0 JJUHBI, TUIOMAAN MOTEPEYHOTO
CEUYCHHS M MaTepuara.

[IpoBepka mpaBmiIa CIOKCHHUS HANPSDKCHWH TMPU IOCIIEI0BATEIHHOM
COCTMHEHHH JIBYX PE3UCTOPOB.



9. IIpoBepka mpaBuia sl CHJIbI TOKA IPHU MApPaJIENbHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenne padboThI AEKTPUIECKOT0 TOKA, UAYIIETO YEPE3 PESUCTOP.

11. OnpenesieHue MOITHOCTH JJIEKTPUUYECKOTO TOKA, BBIIEIIEMON Ha
pe3ucrope.

12. MccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKEHHS Ha HEW.

13. Onpenenenne KIIJ[ narpesarerns.

14. WccrienoBaHre MarHUTHOTO B3aWMOJIEMCTBUS TOCTOSITHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOrO TOJS TOCTOSIHHBIX MArHUTOB IMpPU  UX
00BEIMHEHUU U Pa3/ICIICHUN.

16. HccmenoBanue NeUCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OOBITBL, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aMMOJICUCTBUSA
KaTyIIKH ¢ TOKOM M MarHuTa OT CUJIbl TOKa W HAIlPaBJICHUA TOKA B
KaTyIIKe.

18. MI3yuenue NelCTBUASI MATHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KonctpyupoBaHue 1 u3ydeHue padoThl AJIEKTPOABUTATENS.

20. U3mepenue KIIJ[ anekTpoaBUraTeIbHONM yCTaHOBKH.

21. OnbBITHL MO HWCCIEAOBAHUIO SIBICHHUS AJIEKTPOMArHUTHOW HWHIYKIIWU:
VICCIIEIOBAaHNE U3MEHEHUM 3HAYECHUS W HANPABJICHUS WHIYKIMOHHOIO
TOKa.
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Pasznea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBuxkeHue. MarepuanpHass Touyka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOrO JBHXEHHS. PaBHOMEpHOE MPSMOJIMHENHOE
newxeHne. HepaBHoMepHoe mpsiMonuHelHOoe JABWkeHWe. CpeagHsia U
MTHOBEHHAsI CKOPOCTH TeJa IPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoiiuHEHHoe ABuxkeHue. CBoOoaHOE
naaeHue. OnbITel [ ammnest.

PaBHOMepHOE nBUKEHUE 10 OKpYKHOCTHU. [lepuon u yactora odOpaiieHusl.
JIuneiHas u yrioBast cCKopocTu. LleHTpocTpeMuTenbHOE yCKOPEHUE.

IlepBpii 3akoH Herotona. Btopor 3akon HeroroHa. Tperunit 3akoH
Herorona. [IpuHnun cyneprno3uuuu cus.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CUjia TPEHHS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.



Cuna TsDKECTH M 3aKOH BCEMUPHOTO TIATOTEHUS. Y CKOpEHUE CBOOOIHOTO
nageHus. J{Bywxenue miaHeT BoKpyr CoisHua. IlepBas kocmudeckas CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue MatepuanbHO# TOUKH. AGCOMIOTHO TBEPAOE Teno. PaBHOBecHe
TBEPAOTO TeNla C 3aKPEIUVIEHHOW OChIO BpamieHusa. MomeHT cuiibl. LleHTp
TSKECTH.

Nmnynsce Tena. M3menenue nmmynsca. Mmiynbce cuibl. 3aKOH COXpaHEHUs
uUMITyJibca. PeakTUBHOE JBUKEHUE.

Mexanuueckass pabota U MOIIHOCTh. PaboTa cuil TsbKECTH, YHNPYTOCTH,
Tperusi. CBsa3b sHEpruu U paboThl. [loTeHIManbHas SHEprus Teja, MOTHSATOTO
HaJ TOBEPXHOCTBIO 3eMiM. [loTeHnmanpHas DSHEpPrus CXKaTOW NPYKUHBI.
Kunetnueckas sHeprus. Teopema 0 KHHETHUECKON SHEPTUH. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTHH.

Jemoncmpayuu.

1. HabmroneHne MexaHMYECKOro JIBMXKEHMS T€Jla OTHOCUTEIBHO Pa3HBIX

TEJI OTCUYETA.

2. CpaBHeHUME IyT€W M TPACKTOPHUM IBMXKEHMSI OJHOTO M TOTO K€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenre CKOpOCTH U YCKOPEHHUSI MPSMOIMHENHOTO IBH>KECHHS.

HccenenoBanue Npru3HaKoB PABHOYCKOPEHHOTO JIBHKECHMUS.

Habuntoienue nBUKEHUS Tella 0 OKPY>KHOCTH.

HaGntonienne MexaHW4YecKuX SIBICHUH, NPOUCXOASIIUX B CHCTEME

orcu€ra «Tenmexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU

OTHOCUTEJILHO KaOMHETa (PU3UKHU.

7. 3aBHCHMOCTb YCKOPEHUS Tejla OT MAcCChl Te€JIa U ACUCTBYIOIIEH HA HEro
CHUJIBL.
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Ha6nronenue paBeHCcTBa CHIT TTPU B3aUMOJICHCTBUU TE.
N3MeHeHune Beca Tea Npu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaua nmmysbca Mpy B3aUMOJEHCTBUU TE.

11. [IpeoOpazoBanus SJHEPTUH NPU B3AUMOJICUCTBUH TETI.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

13. CoxpaHeHue UMITYJIbCa IIPU a0COJIFOTHO YIPYTOM B3aUMOICHCTBUU.

14. HaGmtoenue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHMYECKON SHEPTUU ITPU CBOOOAHOM MaJICHUH.

16. CoxpaHEHME MEXAHUYECKOW DJHEPruu MpH JABWKEHUM Telld 0.
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie padbomot u onvimul.



1. KoHcTpyupoBaHue TpakTa sl pa3roHa U JaJbHEMIIEr0 paBHOMEPHOTO
JNBHWKEHUS IIAPUKA WU TEIEHKKH.

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJNBKCHHSI OpyCKa WIIH JIBUKCHUS
[IapUKA 10 HAKJIOHHOU IUTOCKOCTH.

3. OmpeneneHue yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM JIBMKEHUU 10
HAKJIOHHOM TIJIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBIDKEHUY 0€3 Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka THIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JIBIDKCHHUH 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCSATCS KaK psAJl HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccinegoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue kKodphuieHTa TPEHUS CKOIbKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Onpenenenue padOTHI CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKCHHUH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenne pabOThl CWIBI YOPYIOCTH NpH TNOIBEME TIpy3a C
WCIIOJB30BaHUEM HETOIBUKHOTO U MTOJABUKHOIO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUS YHEPTUH.

Pa3nen 9. Mexannueckue KoJieOaHusl M BOJTHBI.

Konebarensnoe paBuxenune. OCHOBHBIE XapakTEPUCTHKU KOJEOAHMI:
IEpUOoJ, YacTOTa, aMIUIMTyJda. MaTreMaTU4eCKU W NPYKUHHBIM MasTHHKU.
[IpeBpaiiienrie 2HEPTrUn NMpU KojieObaTeIbHOM JIBHXKCHUU.

3aryxatomue KoneOaHus. BoiHykIeHHble  koseOaHusa.  Pe3oHaHc.
Mexannueckre BoOJIHBI. (CBOMCTBa MexaHWYeCKMX BOJIH. [IpojionbHbIE W
NonepeyHble BOJIHBL. [[TMHA BOJHBI W CKOPOCTh €€ PacHpoCTPAHEHUSI.
MexaHnueckue BOJHBI B TBEPJOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTH 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. UHPpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xoneOaHUN Te IO AeHCTBUEM CHUIIBI TSKECTA U CHJIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenue BRIHYXKACHHBIX KOJI€OaHUI U pe30HAHCA.
Pacnpoctpanenue npo0ibHBIX U TOTIEPEUHBIX BOIH (Ha MOJIETH).
HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
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Jlabopamopnvie padomul u onvimel.

1. OmpepeneHre YacTOThl M TepuoAa KoJieOAaHUW MAaTeMaTUYeCKOTo
MasATHUKA.
Ornpenenenre 4acTOThI U IEpUoa KoJieOaHUil MPYKUHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCMMOCTH Meproia KojaeOaHWii MOABEIIEHHOTO K
HUTH Ipy3a OT IJIMHBI HUTH.

4. WccnenoBaHWe 3aBUCUMOCTH TMEPUOJA KOJIEOAHUN MPYKUHHOTO
MasTHHKA OT MaccChl rpys3a.

5. IIpoBepka HE3aBUCUMOCTH MIEPUOIa KOJIeOaHUM rpy3a, MOJIBEIIEHHOTO K
HUTH, OT MACChI Ipy3a.

6. OMNbITBI, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh Mepuoja KoyeOaHui
IPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. V3mepeHue yckopeHus CBOOOIHOTO MaJCHUSI.

Pa3nes 10. DiiekTpoMarHuTHOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  MOJIe.  DJIEKTPOMAarHuTHelE  BOJHBL. ~ (CBOMCTBA
AJEKTPOMArHuTHHIX BOJIH. [lIkana 3J€eKTpOMarHWTHBIX BOJIH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja csera. CKopocTh cBeTa. BoinHOBBIE CBOMCTBA
CBeTA.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimul.

1. I3yueHue CBOMCTB JICKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIBHOTO

TenedoHa.

Pasznea 11. CBeroBble sIBJICHHUS.

JlyueBas  wmopmenb  cBera. Mcrounuku — cBera.  [IpsamonuHenHoe
pacnpoctpanenue cBeta. 3armeHuss ConHua u JlyHel. OTpaxkeHue CcBeTa.
IImockoe 3epkano. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenue cBera. 3aKOH NpEJOMIICHHs cBeTa. [lomHOEe BHyTpeHHee
oTpaxkeHue cBeTa. lcnosib30BaHME TMONHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom nyuedr B smH3e. OnTtuyeckas cucrema (oroamnmapara,
MHUKpPOCKOINa M Tejieckomna. ['J1a3 kak omntuueckas cuctema. binzopykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnektp. Ombitel HptoToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.



[IpsimonuHETHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBera.

[Tomyuenue n300paxeHnii B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBeTa.

OnTryeckuii CBETOBO/.

Xop jtydeil B coOuparonieit JInHse.

XO0J qTy4der B pacCEeUBAIOIIEH JINH3E.

[TonyueHnune n300paxeHUl C TOMOILBIO JIMH3.
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[TpuHuun geiicTBus QoToarapaTa, MUKPOCKONA U TEJIECKOIA.

10. Monens riasa.

11. Pa3nosxeHue 0enoro cBeTa B CIEKTP.

12. [Tonyyenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamopnuie padbomot u onvimul.

1. HMccnenoBanue 3aBUCUMOCTH yIIa OTPa>KEHUsSI CBETOBOIO JIy4a OT yria

HaJICHUs.
N3yuyeHune xapakTepucTuK n300paxeHus IpeIMeTa B IIIOCKOM 3€pKaJle.

3. HccnenoBaHne 3aBMCHMOCTH yIJIa IIPEIOMIIEHMSI CBETOBOIO Jyda OT

yIJIa MMaICHUS HA TPAHULE «BO3IYX—CTEKIIO.

[Tonyuenue n300paxkeHUit C MOMOILBIO COOUpPAIOIIEH JTUH3BIL.
OnpeneneHne  (QPOKYCHOTO  pAaCCTOSHUA M ONTHYECKOM  CHIIBI
coOuparome JTUH3HI.

OnbITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CHEKTP.

OnbITHl IO BOCHPUATHIO I[BETA MPEIMETOB MIPU UX HAOIIOJEHUH Yepes3
L[BETOBbIE (PUIIBTPHI.

Pasznea 12. KBanToBBIC ABJICHHSA.

OmneiTel Pezepdopaa u minanerapHas moaens aroma. Mogens atoma bopa.
Hcnyckanue u noromieHre ceera atoMoM. KBaHThI. JInHEeYaTbie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- u raMma-u3inydeHusi. CTpoeHUE aTOMHOTO
anpa. Hykmonnas wopens aroMmHoro sapa. HWM3oromsl. PannoakTuBHBIE
npespauenusd. [lepron nmomypacmanga aTOMHBIX SIED.

SAnepHble peakuu. 3aKOHBI COXPAHEHMS 3apsiI0BOIO U MAacCOBOTO YHCEIL.
OHeprus cBsi3M aTOMHBIX sjep. CBsA3b Macchl M DHEPruu. Peakuny cuHTE3a U
nenenus anep. ecrounuku saeprun ConHIa U 3BE3 .

SnepHas sHeprertuka. JIeWCTBUsS paJMOAKTUBHBIX W3JIy4YEHUN HA JKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpsbl U3JIYyYEHHUS U MOTJIOUICHHUS.

2. CHexTpsl pa3IMYHbIX I'a30B.



CnekTp Bogopoa.

HaGmonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérurka HOHU3UPYIOIIHNX U3ITyYECHHM.

Peructpanus usny4eHus IpUPOIHbIX MUHEPAJIOB U IPOAYKTOB.
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Jlabopamopnsie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYUCHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI 10 TOPMO3HOMY

nytu (o portorpadusim).

3. H3Mepenue pagnoakTuBHOTrO (hoHa.

IToBTOpPHTENIHLHO-00001AIOIIHI MOTYJIb.

[ToBTOpUTENHEHO-0000IIAOIINIA MOAYJTb npeaHa3HaYeH TUISt
CUCTEMAaTH3allMk ¥  O00OOIICHUS MPEAMETHOTO COJAEpX aHUS U OIbITa
JEeSTEeIbHOCTH, MPUOOPETEHHOTO MPU U3YUEHUH BCEro Kypca (PU3MKH, a TakxKe
JUIsl TIOJTOTOBKM K OCHOBHOMY TOCYJ@pCTBEHHOMY 3K3aMEHY IO (DU3UKE s
oOy4Jaronuxcsi, BBIOPABIIMX 3TOT Y4€OHBIN MPEIMET.

[Tpu u3ydeHnn JAHHOTO MOJTYJIS PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JIESITeTbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBACTCs TIOCTHXKEHHUE MPEIMETHBIX
U METaNpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB oO0ydeHus, (opMupyercs
€CTECTBEHHOHAY4YHas FPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJ0B HCCIIEJOBAaHUS
SIBJICHUM TIPUPOJBI U TEXHUKH, OBJIAJICHHEC YMCHUSMH OOBSCHATH (DU3UUCCKHEC
SBJICHUSI, TIPUMEHSSI TOJY4YEHHbIE 3HAHUS, pellaTh 3a7a4yd, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[IpyuHIMNMANBHO  NESATENBHOCTHBIM  XapakTep  JaHHOIO  pasjaena
peanu3yeTcs 3a CYET TOTO, YTO 00YUAIOIIMECs BBINOJIHAIOT 33JaHusl, B KOTOPBIX
UM TIpeJiaraeTcs:

HAa OCHOBE TMIOJYYEHHBIX 3HAHUW PACIO3HABATH U HAYYHO OOBSICHSTH
dusnuecKue sIBJICHUS B OKPYKAIOIIEH TPUPOE U MMOBCETHEBHOMN KU3HU;

WCITIOJIb30BATh HAYYHBIE METOJIbI UCCIIEIOBAHUS (PU3NYECKUX SIBIICHU, B
TOM YHCJIE JJIS MPOBEPKHU TUMOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BHIBOIOB,;
O0OBSICHSITh HAYYHbIE OCHOBBI HAaM00JI€€ BAXHBIX JIOCTHXKEHHUN COBPEMEHHBIX
TEXHOJIOTUM, HAImpUMep, MPAKTUYECKOTO  HCIOJIB30BAHUS  Pa3IMYHBIX
HMCTOYHHUKOB YHEPTUU HA OCHOBE 3aKOHA MIPEBPAICHUS U COXPAHCHUSI BCEX
W3BECTHBIX BUIOB YHEPTHUHU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Ha

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHUsHATIPABICHO
JOCTUKEHHE  JIMYHOCTHBIX,  METAlpeIMETHBIX U  MPEIMETHBIX

O6paBOBaTCJII>HI>IX PE3YJIbLTATOB.

B pesynbrare wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOIO OOIIETro

oOpazoBanus y o0yyaroierocst 0yayT copMHUpPOBaHBI CIEAYIONINE TUYHOCTHBIE
pe3yJbTaThl B YACTU:

1) naTPHOTHYECKOT0 BOCITUTAHUA:

- IPOSIBJIEHUE NHTEpECA K ICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
bu3nUecKoil HayKu;

- IEGHHOCTHOE OTHOILIEHHE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3HKOB;
2) rpaIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSL:

- TOTOBHOCTb K aKTHBHOMY YYaCTHIO B 00CYKIEHUU OOIIECTBEHHO 3HAUMMBIX
U OTHUYECKUX MpoOJieM, CBS3aHHBIX C NPAKTUUYECKUM MPUMEHEHUEM
JTOCTHUXKEHUN (PU3NKY;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIOB B JIEATEIBHOCTH
Y4EHOTO;

3) 3cTeTHYeCKOro BOCIIMTAHNS:

- BOCIPHATHE ICTETUUECKUX KaueCTB (PM3MUECKON HAYKHU: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMA:

- OCO3HAaHUE LEHHOCTU (PU3NUYECKOW HAYKHM KaK MOIIHOIO MHCTPYMEHTa
ITO3HAHUS MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHN, BAXKHENIIIEN COCTABJIAIOIIECH
KYJbTYPBHI;

- pa3BUTHE HAyYHOU JHOOO3HATENBLHOCTH, MHTEpECa K HCCIEN0BATEIbCKON
NEATEIbHOCTH;

5) ¢opvmupoBanusi KyJAbTYpbl 3/[0POBbSI M  IMOHHOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH Oe3omacHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, Ba)XHOCTU MpaBui OE30MaCHOrO IMOBEJACHHS Ha
TpaHCIOpTE, Ha IOpOrax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000pYyAOBaHUEM B
JIOMAIIHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa peQIIEKCHM, NMPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y IPYyroro 4eioBeKa;

6) TPy10BOT0 BOCTIMTAHUSI:



- AKTUBHOE y4YaCTHE€ B PELICHUM NPAKTUYECKUX 3anay (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3allud, TOpoJAd, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHON HAMpPaBIEHHOCTH, TPEOYIOMIMX B TOM YHUCIE U (PUIUUECKUX

3HAHUI;

e - MHTEPEC K MPAKTHIECKOMY U3YUEHUIO MTpodeccuii, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JIOrHYE€CKOr0 BOCIIMTAHMS

e - OpPHCHTAIUS HA MPUMEHEHUE (PU3NYECKUX 3HAHWUU NJIs pEIICHUs 3a7ad B
00JIaCTH OKPY’KAIOIIEH cpeipl, IUIAHUPOBAHUS TIOCTYNKOB W OIEHKH HX
BO3MOYKHBIX TMOCIICICTBUN JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHHE TVIO0AJTBLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTel ux
pelieHus;

e 8) amanTanuu K U3MEHSAIIMMCSH YCJIOBHSAM COLUAJIBHON M MPUPOAHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aMMOJICHCTBHMU IIPH BBINOJHCHUU HCCICAOBAHUM U
MPOCKTOB (PM3UYECKON HANPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHHUAM

ApYyTHUX;

e - TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Ye€pe3 MNPAKTHYECKYIO
JICATEIILHOCTD;

e - TOTpeOHOCTP B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIMpOBaTh WJEH, IMOHITHS, THUIOTE3bl O (U3HMYECKHX OOBEKTaX M
SIBIICHUSX

e - OCO3HaHHME JE€PUIUTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH B
00JacTH (PU3UKHU;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETEHHWH HOBBIX (PHU3UUCCKHUX
3HAHUU;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBS3H IPUPO/IbI, 00IIECTBA
Y DKOHOMHKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUN;

e - OLEHKA CBOMX JEHCTBUM C Y4YETOM BIMSHMS Ha OKPYXKAIOUIYIO Cpeny,
BO3MO>KHBIX [VI00AJIBHBIX TOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynprare ocBOeHHsS TporpaMMbl MO (PU3WKE HA YPOBHE OCHOBHOTO
oOmero  oOpa3zoBanusi y  oOydawmomierocs  Oyayr  copMupoBaHbI
MeTanpeMeTHbIe pe3yJbTaThl, BKITIOUAIOIITNE MI03HABATEJIbHBIC
YHUBEpCaJbHble Y4YeOHblE JEHCTBUS, KOMMYHHMKATHBHBIE YHUBEpCAJIbHbIC
yueOHbIE AEMCTBUSI, PETYIATUBHbBIC YHUBEPCAJIbHBIE YUeOHbIE AEHCTBHSL.



Ilo3naBaTenbHBbIE YHUBeEPCAJIbHbIE YUeOHbIE NeiiCTBUSA

Ba3oBble JJoruyeckue 1elcTBUA:

BBISIBIIAT W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB
(sBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBI MPHU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS
JU1s1 0000IIEHUS U CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PacCMAaTPUBAEMBIX
dakTax, MaHHBIX W HAONIOACHUSIX, OTHOCSAIIMXCS K (DU3nIecKuM
SIBJICHUSIM;

BBISIBJISITH TIPUYMHHO-CJICJACTBEHHBIC CBS3HM NMPH U3YYECHUU (PU3MUECKUX
SBJICHUW M TPOILIECCOB, JeNaTh BBIBOJABI C  HCIOJb30BaHUEM
JEAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIFOUE€HHUM, BBIIBUTATh THIIOTE3HI O
B3aUMOCBSI3SX (PM3NUECKUX BEIINYNH;

CaMOCTOSATENIbHO BbIOMpATh CHOCOO pelleHus y4eOHOU (hU3MUecKoit
3a/1a4M (CpaBHEHHE HECKOJLKUX BapUAHTOB PEIICHUs, BRIOOP Hanbosee
MOAXOAIIETO ¢ YIETOM CaMOCTOSITEIILHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/IbCKHe JeiCcTBHA.

UCII0JIB30BAaTh BOIPOCHI KaK UCCIIEN0OBATEIbCKUI NHCTPYMEHTIIO3HAHNS,
MPOBOJIUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY  OIIBIT,
HECJIOKHBI (DU3NYECKUN SKCIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE
(bU3UYIECKOTO SIBJICHUS,

OLICHMBAaTh HA TNPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
NOJIYYEHHYIO B XOJI€ HCCIIEOBAHUS WM 3KCIIEPUMEHTA;
CaMOCTOSITeNIbHO  (hOopMyJNHpoBaTh  OOOOIIEHUS W  BBIBOABLI IO
pe3ynbTaTaMm NpOBEAEHHOTO HAOJIIOICHHUS, ONIBITA, UCCIIEI0BAHMS;
NPOrHO3UPOBATh BO3MOYKHOE JajibHEHIee pa3BUTHE (PUINYECKUX
IPOLIECCOB, a TAKX€ BBLABUIaTh MPEANOIOKEHUS 00 MX pa3BUTHU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTHI U 3allPOCHl MPU TTOUCKE
1 0TOOpe MHGOPMAIMH W JTAHHBIX ¢ YIETOM MPEIOKEHHON yIeOHOM
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBATH, CUCTEMaTHU3HPOBATH u WHTEPIPETUPOBATH
UHGOPMAITUIO PA3ITUYHBIX BUIAOB U (DOPM MpEICTABICHUS;



CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMy mpeacTaBIeHHUS
uHboOpMaIIMM U WUIIOCTPUPOBATH pEIIAEMbIE 3aJaud HECJIOXKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

B X0jie 00CYXXJIeHHsI y4eOHOro Marepuasa, pe3yabTaToB JabopaTOPHBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkKIaeMOM TeMbI
Y BBICKA3bIBaTh UJIEH, HAIICJICHHBIC HA PEIICHUE 3aa4y U MOJIJIEpKAHUE
OJ1arokenaTeaIbHOCTH OOIICHUS,

COTIOCTAaBJSITh CBOM CYXJCHUS C CYXXICHUSIMU JIPYTUX YYACTHUKOB
Jyanora, 0OHapy»KMUBaTh Pa3IMuue U CXOJCTBO MO3UIINM;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJUYHO TMPEJCTaBIATh PE3YJIbTAThl BBIIIOJIHEHHOTO (PU3UYECKOTrO
OTBITa (SKCIIEPUMEHTA, UCCIICIOBAHMUS, TIPOCKTA);

NOHMUMaTh U  MCIOJIb30BaTh  IMPEUMYIIECTBA  KOMAaHAHOW |
UHAUBUIYaIbHON paOOThl MPHU PEIIEHUH KOHKPETHOM (hU3MYECKOM
poOJIEMBI;

MpUHUMATh 1EJIM COBMECTHOM  JEATENbHOCTH, OpPraHW30BBLIBATH
NEUCTBUSL TO €€ JIOCTWKEHMIO: paclpeiessaTh poJid, 00CYyXIaTbh
MPOIECChl M PEe3yJIbTaThl COBMECTHON paboThl, 00001aTh MHEHUS
HECKOJIBKUX JIHOJICH;

BBITIOJIHATHh CBOIO YacTh pabOThI, JOCTUras Ka4YeCTBEHHOTO Pe3yJibTara
M0 CBOEMY HAIpaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C IPYTHUMU
YjieHaMU KOMaH/Ibl;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIIHMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENTbHO C(POPMYJIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOIINX
JUTsE periieHust GU3nuecKuX 3HaAaHUM;

OPUEHTUPOBATHCA B PA3UYHBIX MOJXOJAX MPHUHATUA PpPEIICHUI
(MHaUBHIYyaTIbHOE, IPUHATHE PEIICHUS B TPYIINE, TPUHSATUE PEIICHUIN
rpynmnoi);

CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pelIeHUs (PU3NUEeCKOr 3amaun
WM IUIAHA MCCIEAOBaHMA C YYETOM HMMEIOLIUXCSA PECcypcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTh  IpeajiaracMble
BapPUAHTHI PELICHU;



AC1aTh BBI60p )41 6paTI> OTBCTCTBCHHOCTD 34 PCHICHHC.

CaMOKOHTpOJIL, 3M0HI’IOH3.]1LHLII71 HHTECIJICKT:

JaBaTh aJEKBaTHYI OLEHKY CHUTyallud M Mpeajararb IUIaH €€
W3MEHEHUS;

OOBSACHATh TNPUYUHBI JTOCTHRKEHUS (HEAOCTHIXKEHHUS) PE3YJIbTaTOB
NeSTEIBbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JICSITEIHLHOCTH (B TOM YKCJI€ B XOJ1 BHITIOJIHEHUS
(U3NYECKOr0 HCCIEAOBAHMA WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHUBIIMXCS CHUTYalluld, YCTAHOBJICHHBIX OIIUOOK,
BO3ZHUKIIINX TPYJHOCTEH;

OILICHHBATh COOTBETCTBHE pE3yJIbTaTa IeJIU U YCIOBUSM;

CTaBUTb €051 HA MECTO JPYTOro YeI0BEKa B X0JI€ CIIOPa UITU TUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HaBaTh CBOE MPaBO HAa OIIMOKY MpHU pElIeHUH (PU3HYECKUX 3a7ad
WM B YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE K€ MPABO JIPYTOro.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 7/ KJjacce NMPEIMETHBbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTh y 00YUAIOIITUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHA: (PU3NYECKHME M XHUMHYECKHE SIBJICHUS,
HaOJII0IEHUE, SKCIIEPUMEHT, MOJEIb, TUIIOTE3a, €AMHULIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BelecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXAaHWYECKOE JBUKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHs, PAaBHOACHCTBYIOIIAs
cuna, gepopmanus  (ympyras, —IUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuyath sBiaeHus (AudQy3us, TEMI0BOE ABMKEHNE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE JIBM)KEHHE, HEPaBHOMEPHOE [IBJKEHHUE, HHEpLUs,
B3aMMOJCHCTBUE TEJI, PABHOBECUE TBEPABIX TEII C 3aKPEIJIEHHON OChIO
BpallleHUs, Mepeadya IaBJICHHUs TBEPIABIMU TEJIAMH, XUAKOCTIMU U
razamu, armochepHoe JaBJeHHE, IUJJaBaHUE TeEJ, MPEeBPALCHUS
MEXaHUYECKOW PHEPIUM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIBITOB, AEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrno3HaBaTh MPOSIBICHWE HW3YUYEHHBIX (U3UUECKUX SIBICHUNA B
OKpY>XKalollleM MHpe, B TOM 4HcClie (PU3UUECKHE SBJICHUS B MPHUPOE:
IIPUMEPBI JBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B KUBOH U HEXKUBOUI
MIPUPOJE, IEHCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE



aTMoc(epHOro JaBJeHUs Ha dKUBOW OPTaHU3M, IJIABAHKUE PbIO, phIUaru B
TeJe YesoBeKa, IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y By4eOHY10,
BBIJICIISATH CYIIECTBEHHBIEC CBOMCTBA (IPU3HAKHM ) (PU3NUECCKUXIBICHUN;
OMUCHIBATh W3YYCHHBIC CBOMCTBA Tel U (PU3MYECKUE SBICHUS,
UCTIONIb3YsT  (pU3MYECKHE BeIMYMHbI (Macca, OOBEM, IJIIOTHOCTh
BEILIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEHSA CKOPOCTh, CHJIA YIPYTOCTH,
CUja TSXKECTH, BeC Tela, Cuia TPEHUus, JaBieHue (TBEPAOro Tena,
KUJKOCTH, Tra3a), BBITAIKUBAIOIIAs CWIa, MEXaHW4eckas pabora,
MOIIHOCTb, TUJIEYO CHJIbI, MOMEHT CHJIBI, KO3(PQUIUEHT MOJE3HOTO
JENUCTBUA MEXaHU3MOB, KHHETHUECKas U MOTEHIMATIbHAS SHEPTHUs), TIPH
OMKMCAHUM MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICI HUCIIOIb3YEMBIX
BEJIMYMH, X 0003HAUYEHUS U €IUHULBI (PU3NUECKUX BEJIMYUH, HAXOAUTh
(opMyIIbl, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIIMYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH T'paPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX
BEJINYUH;

XapaKkTepu30BaTh CBOICTBa Tel, (PU3MUECKHUE SIBICHUS M IPOLECCHI,
WCTIOJNB3YS MPaBUJIa CIOXKEHUS CUIT (BJIOJIb OJTHOU MPsIMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumezaa, paBUiIo paBHOBECHUS pbryara(0ioka),
«30JI0TO€ TPABUIIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHWYECKON
SHEPruM, MpU STOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKUChIBaTh €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3MUECKHE SIBJICHUS, MPOLECChl U CBOWCTBA Tell, B TOM
yucie W B KOHTEKCTE CHUTyalUd NPAKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BBIABIATh MPUUYMHHO-CIEACTBEHHBIE CBA3M, CTPOUTH
0o0bsiCHEHHE U3 1—2 JOrMYecKHUX IIaroB ¢ ONOpod Ha 1—2 M3ydeHHBIX
cBOicTBa  (U3MYECKUX  SBIEHUH, (UBUYECKUX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemath pacy€THple 3amadyd B 1-2 neHCTBHUS, WCIMONB3YyS 3aKOHBI U
dbopmyIibl, cBsi3bIBaroNne (PU3NUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a
yCIIOBHS  3aJa4d  3alUChIBaTh KPAaTKOE YCIOBHE, IOJCTaBISATh
¢dusnueckre BeNIUYUHBI B (DOPMYJIbI U MPOBOAUTH PAcU€Thl, HAXOJUTh
CIpaBOYHbIC JAHHbIC, HEOOXOAUMBbIE ISl peUIeHHs 3ajad, OLIEHWBATH
PEATUCTUYHOCTD NOJYYeHHOU (PU3NYECKON BEITUYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PELIUTh MPU MOMOIIU
¢u3nyeckux METOAOB, B ONUCAaHUM MCCIEAOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEIONIOKEHHE (TUIIOTE3Y), Pa3inyaTh U



UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOAUTh OLIMOKU B XOJ€
OTIbITA, J€JIaTh BBIBOJBI IO €TO PE3YJIbTaTaM;

MNPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3UUECKUX SBICHUN WU
¢usznyeckux  CBOMCTB  Tem:  (GOpMyJIuUpOBaTh  MpPOBEpsieMbIe
OPENONIOKEHUs,,  COOMpaTh  YCTAHOBKY U3  IPEIJIOKEHHOIO
000py10BaHus, 3aIIUCBHIBATH XOJ] ONBITAa U (POPMYIHPOBATH BBIBOJBL;
BBINOJIHATh INPSMBbIE M3MEPEHUSI PACCTOSIHMSI, BPEMEHH, MacChl Tena,
0o0bEMa, CHIBI M TEMIepaTypbl C HUCHOJIb30BAaHHMEM aHAJIOTOBBIX H
u(pOBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUsA MPHUOOPOB C Yy4ETOM
3a/IaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJIUTH UCCIEAOBAHNE 3aBUCUMOCTU OJHON (PM3UUYECKOMN BETMUHHBI
OT JIpYroil ¢ UCHOJIb30BAaHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHM JBIKCHHUS Tela, CHIIbI
TPEHUS CKOJILKEHHSI OT Beca TeJla, KayecTBa 00pabOTKHU MOBEPXHOCTEN
TEJ ¥ HE3aBUCUMOCTHU CHUJIbI TPEHUSI OT IJIOLIaAd COTIPUKOCHOBEHHUSI TEI,
CWJIbI YIIPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAJIKUBAIOUIEH CHIIBI OT
o0béMa MOrpyKEHHOM YacTU Teda M OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Te€Ja, OT TJIyOWHBI, Ha KOTOPYIO
IIOIPYKEHO TEJI0, YCIOBUM IIaBaHUSI TEN, YCIOBUM PABHOBECHS pblUara
U OJIOKOB), y4acTBOBaTh B IJIAHMPOBAHUM YYEOHOIO HCCIEOBaHMUS,
coOUpaTh YCTAHOBKY U BBIIOJIHATD U3MEPEHUS, CIIEAYS IPEII0KEHHOMY
wiaHy, (UKCHpOBaTh  pPE3yJbTaThl  IOJYYCHHOH  3aBHUCHMOCTH
(u3MUEeCKMX BEIMYMH B BHJE NPEIJIOKEHHBIX TaOJIUL U TpadHKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICOBAHMS,

IPOBOJUTh KOCBEHHBbIE M3MEPEHHUs (PU3UUECKUX BEIUYMH (IUIOTHOCTH
BEIIECTBA JKUIKOCTH U TBEPAOrO Tela, CUIa TPEHHUS] CKOJIbKEHUS,
JaBJI€HWE BO3[yXa, BbITAIKUBAIOLIAs CUJla, JEHCTBYOIIas Ha
NOTPYXEHHOE B YKHUIKOCTh TENO, KOAXP(OUIIMEHT MOJE3HOTO ICHCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys MPEIJIOKCHHON WHCTPYKLIUU: TIPU
BBIMOJIHEHUH U3MEPEHUN cOOUpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHUE HCKOMOM BEJIMUUHBL;

coOmo/IaTh TMpaBUjia TEXHUKKA O€30MacCHOCTH Tpu  paboTe C
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHITUIIBI ACHCTBHUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIyar, NOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh NPUHLMUIBI JEUCTBUS W3YYCHHBIX TMPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOI HA MX OMHUCAHUS (B TOM YHCIIE:



K

NOJIIMITHUKK, YCTPOMCTBO BOAOMPOBOAA, THUIPABIMYECKUN IMpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETp), HCIOIb3Yys
3HAHHUA O CBOMCTBAX (PU3UUECKUX SIBJICHUN U HEOOXOUMbIEe GU3UYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEpPhl  (HAXOAUTh HHPOpPMALMIO O TPUMEPaAX)
IPAKTUYECKOTO MCTOJIB30BAHUS (PU3NYECKUX 3HAHWUN B MOBCEIHEBHOU
KU3HU JIJIA oOecrieueHrs 0€30MacHOCTH MpU 0OpaIlleHUH ¢ MpUOopamMu
U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHSI 3/IOPOBBS U COOIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEJCHUS B OKPY’KaIOIIEH Cpe/Ie;
OCYUIIECTBJISATh OTOOp HUCTOYHUKOB wuH(popmanuu B VHTepHeTe B
COOTBETCTBMM C 3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
AMCIOIIMXCSA 3HAHWUA W TYyTEM CPaBHCHHSI PAa3IUYHBIX HCTOYHHKOB
BBICTISATE MHGOPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBOU WM
MOET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUHM Y4YE€OHBIX 3aJlaHU  HAy4HO-
NOMYJISIPHYIO JIUTEpPaTypy (PU3MUECKOro COJACp>KaHUs, CIPaBOYHbBIC
MaTepuaibl, pecypchl ceth  MHTepHer, Bianerb mpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMH U3 OJIHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB HH(MOpMAITUU PU3UUYECKOTO COICPKAHUS, B TOM
qrclie MyOJUYHO JIe]aTh KpaTKue COOOIICHHS O pe3yIbTaTax MPOCKTOB
Wi y4eOHBIX HCCIEIOBAaHUN, TPHU OSTOM TPAaMOTHO HCIOIB30BATh
M3YYEHHBI TMOHATUWHBIA amnmapar Kypca (HU3UMKH, CONpPOBOXKIATh
BBICTYIIJICHUE TIPE3EHTAIIUCH;

IIPY BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHUM pacipenemsiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMH 33J[a4aMH,
CIIETUTh 32 BBHIMIOJHEHWEM IUIaHa JEWCTBUM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIH BKJaJ B JICSITCIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOITUX.
KOHIly oOyueHuss B 8 KJjacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUIA:

UCIIOb30BaTh IOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE
IBWKCHUE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA,
KpUCTAJJIMYECKHE U aMOp(HbIe Teja, HACHIILEHHBIH U HEeHACHIIICHHBIH
nap, BJIAXXHOCTb BO3/lyXa, TEMIIEPATYpa, BHYTPEHHS S YHEPTHS, TEILIOBOM
JBUTATEIlb, DJIEMEHTAPHBIN AJIEKTPUUECKUH 3apsiJl, DJIIEKTPUUECKOE MOJIE,



OPOBOJAHUKU M JAMDJICKTPUKH, IOCTOSHHBIA 3JIEKTPUYECKUN TOK,
MarHUTHOE I0JIE;

pasnuyaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CHKaTHE, TEIIoNepenaya,
TEIJIOBOE  pAaBHOBECHE, CMayuMBaHWE, KalWUISPHbIE  SIBJICHUA,
UCIIapeHue, KOH/IEHCaLus, IUIaBJICHUE, KpUCTAJUIU3ALHS
(oTBepaeBaHME), KHUIEHME, Terjonepeaada  (TEIUIONPOBOAHOCTD,
KOHBEKILIUSA, U3IYYCHHE), dJIEKTPU3ALMs TN, B3aUMOAEHCTBUE 3apsA0B,
NEHCTBUS AIEKTPUYECKOTO TOKa, KOPOTKO€ 3aMBIKAHHE,
B3aUMO/ICMICTBUE MAarHUTOB, IEMUCTBHE MArHUTHOIO MOJISl HA TPOBOJIHUK
C TOKOM, 3JIEKTPOMarHMTHas MHAYKIMS) [T0 OMUCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3NYECKOE
SBIJICHHE;

pacno3HaBaTh MPOSIBIEHUE W3YYEHHBIX (U3NYECKUX SBJICHUUA B
OKPYXAaIOIlleM MHUpE, B TOM 4ucie (PU3NYECKUE SIBJICHUS B IPHUPOJE:
INOBEPXHOCTHOE HATSDKEHUE M KAWUIAPHBIC SIBICHUS B IPUPOJIE,
KpUCTaUIbl B mpupone, uzinydeHue CoJlHLA, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 00pa3oBaHHME pOChl, TyMaHa, UHeEs, CHera,
ANIEKTPUYECKUE SBIEHUS B arMocdepe, IIIEKTPHUUECTBO KHUBBIX
OpraHu3MOB, MAarHuUTHOE TMojJie 3eMJid, Jpeld TMOICOB, POJIb
MarHUTHOTO TOJIA ISl JKU3HU Ha 3eMile, MOJISIPHOE CUSHUE, IIPH 3TOM
NEpEeBOAUTh  NPAKTHUYECKYK  3aJadyy B y4eOHYI0,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NYECKUX SIBJICHUN;
ONKCHIBATh HW3YYEHHBbIE CBOWCTBA Te€l W (PU3HYECKHUE SIBICHMUS,
UCIIONb3Ys PU3NYECKHE BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSSA SHEPT U,
KOJIMYECTBO TEIUIOTHI, yJAENbHAs TEIIOEMKOCTh BEIIECTBA, yIElbHas
TEIUIOTa IUJIABJICHUS, YJAENbHas TEIJIoTa MapooOpa30BaHUs, YIEJbHas
TEIUIOTAa CrOpaHus TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHCTBUS
TEIJIOBOM  MAalllMHbI,  OTHOCHUTENbHAs  BJIAXHOCTh  BO3]yXa,
ANEKTPUYECKUN 3apsjl, CHJIa TOKa, DJIEKTPUUYECKOE HAIpPSKEHUE,
CONPOTHUBJICHUE IPOBOJHUKA, YIEIBHOE COINPOTHUBIICHHE BEIIECTBA,
paboTa U MOIIHOCTh JIEKTPUYECKOTO TOKA), PU OMUCAHUH MPABUIBLHO
TPAKTOBATh (PU3NUECKUI CMBICI UCIIOJIb3YEMbIX BETUYUH, 0003HAUCHHUS
U €IMHULIBI PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAOIINE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMHU BEIUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;
XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKHE SIBICHUS M IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUH
CTPOEHHUS BEIECTBA, MPUHIIUI CYNIEPIO3UIMH T0JIeH (Ha KAYECTBEHHOM



YpOBHE), 3aKOH COXpaHEHus 3apsja, 3akoH Oma Juisi y4acTKa eI,
3akoH Jxoyis—JIeHua, 3aKk0H COXpaHEHUsI SHEPTUM, IIPU ITOM J1aBaTh
CJIOBECHYIO (hOpPMYJIHMPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MAaTEMAaTUYECKOE
BBIPAKCHHE;

OOBACHATH (PU3UYECKUE TMPOIIECCHl M CBOMCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE  CUTyalMH  MPAKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITh IPUYHMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHUE U3 12
JIOTUYECKHX IIaroB ¢ OMnopoit Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUECKHUX
ABJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbie 3a1ayud B 2—3 JEHCTBHUSA, HUCIOJIb3YysS 3aKOHBI U
dbopmMybl, cBs3bIBaONIKME (PU3UUYECKUE BEIMYMHBI: HA OCHOBE aHau3a
YCJHOBUS 3aJlaud 3alAChIBaTh KPaTKOE YCIOBHE, BBIABIATH HEIOCTATOK
JAHHBIX JUJIsl PEHIeHWs 3a/Jadd, BbIOMPATh 3aKOHBI U  (POPMYIIBI,
HEOOXOAMMBIE ISl €€ pEeIICHUs, MPOBOAUTH PACUYEThl U CPABHHUBATh
MOJIy4€HHOE 3HaUeHUE (PU3NYECKON BEIIMYUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MNPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MpPU MOMOIIU
(u3NYECKUX METOOB, UCIIONb3Yysl ONMUCAHUE UCCIIEOBAHMUS, BBIICISTh
IIPOBEPSIEMOE IIPEANIOJIOKEHNE, OLCHUBATh IPABUIIBHOCTH IOPSAKA
IIPOBEJICHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

MPOBOJIUTH OMbBITBI 1O HAOTIOJEHUIO (UIUYECKUX SIBICHUN WU
Gu3MUeCKMX CBOWCTB TeN (KamWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTD
JaBJICHUs BO3/AyXa OT €ro o0bEéMa, TeMIiepaTypbl, CKOPOCTH Ipolecca
OCTBIBAaHWS W HATrPEBAHUS MNPHU U3JIYYEHUU OT IBETA M3IIy4darollen
(mornomaromiei) MOBEPXHOCTH, CKOPOCTh MCHApeHHsl BOJBI  OT
TEMIEPATYPhI )KUJIKOCTH U IITOIIAAN €€ IIOBEPXHOCTH, JICKTPU3ALIHS TET
U B3aUMOJCHCTBUE  DJIEKTPUYECKUX  3apsAIOB, B3aUMOJCHUCTBUE
IIOCTOSIHHBIX MarHuTOB, BU3yaJM3allsl MArHUTHBIX ITOJIEH MTOCTOSHHBIX
MAarHATOB, JEHUCTBUS MAarHUTHOTO TIOJII Ha NPOBOJHHMK C TOKOM,
CBOKMCTBA 3JICKTPOMAarHuTa, CBOMCTBA AJEKTPOABUTATENS OCTOSIHHOTO
TOKa): (OpPMYJIHUPOBATH MPOBEPSIEMbIE TPEATOJIIOKEHUSI, COOUPATh
YCTaHOBKY M3 IPEJI0AKEHHOTO0 000PYAOBAHUS, OMIUCHIBATh X0/ ONbITA U
(dbopMyIHpOBaTH BHIBOIBI,

BBITIOJIHATh  MPSIMBIE  HU3MEPEHUA  TEMIIEPaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3JyXa, CWIbl TOKA, HANPSKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JTATUYMKOB (PU3NUECKUX BEIMYUH, CPABHUBATH
PE3yNbTAThl U3MEPEHUN ¢ YUETOM 3a/IaHHOM a0COFOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (hM3UYECKON BEITUUHUHBI
OT JPYTrOM C HMCIOJIb30BAHUEM TMPSMbBIX HW3MEPEHUN (3aBUCHUMOCTh



CONPOTHUBIIEHUSI NPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIU IONEPEYHOrOo
CEUYEHHUs M YJEIbHOTO CONPOTUBIICHUS BEILECTBA MPOBOJHUKA, CHJIbI
TOKa, WIAYLIETO 4Yepe3 MPOBOAHHUK, OT HANPSHKEHHs HAa IPOBOJHUKE,
HCCJIEIOBAHUE TIOCIEAOBATENIbHOIO M MAapajuIeIbHOIO COEAMHEHUI
IPOBOJIHUMKOB): IJIAHUPOBATh HCCIEIOBAHUE, COOMpaTh YCTaHOBKY MU
BBINOJIHATh U3MEPEHUS, CIENys NMPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTM B BHJE TaOIHUI] U TpadUKOB,
JIeNaTh BBIBOJBI I10 PE3YJIbTATAM UCCIIEIOBAHUS;

MPOBOANTH KOCBEHHBIE W3MEpPEHUs (U3MUECKUX BeIMUMH (yIenbHas
TEIJIOEMKOCTh BELIECTBA, COMNPOTUBJIEHUE NPOBOJHMKA, paboTa u
MOIIIHOCTb AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHHUs, COOUPATH
JKCIIEPUMEHTAJIBHYK YCTAHOBKY, CIELYs MPEIJI0KEHHON MHCTPYKIIUH,
Y BBIUMCIIATH 3HAYEHHUE BEJINYUHBI,

coON0aTh MpaBUjia TEXHUKKA O€30MacHOCTH 1pu  paboTe cC
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh NPUHLHUIBI JEUCTBUA H3YYEHHBIX NIpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX ONHMCAHUS (B TOM YHCIE:
CUCTEMa OTOIICHUS! JOMOB, TUTPOMETP, apoBasi TypOuHa, aMIIEpMETD,
BOJIBTMETP, CUETUUK DJIEKTPUUYECKON SHEPIHH, DJIEKTPOOCBETUTEIILHbBIE
puOOPHI, HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr),
ANEKTPUYECKUE NPEIOXPAHUTEIH, JIEKTPOMArHUT, JJEKTPOJIBUIaTEIb
MNOCTOSTHHOTO TOKA), HWCIHOJIb3YySl 3HAaHUS O CBOMCTBaxX (HU3MUECKUX
ABJICHUN U HE0OX0ANMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U H3MEPUTEIbHbIC
npuOOpel MO CXeMaM M CXEMaTUYHbIM pUCYHKaM (>KHJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbI 3JIEKTPUUECKUX
Herned ¢ MOCNeNOBaTeIbHBIM M MHapajUIeNIbHbIM — COEAMHEHUEM
AJIEMEHTOB,  pa3jinyas  yCIOBHbIe  OOO3HAUEHUS  DJIEMEHTOB
BJICKTPUYECKUX LICTICH;

OPUBOAUTH MpUMEpbl  (HAXOAUTh HH(OpPMALMIO O TPUMEPAX)
MPAKTUUECKOT0 HCIOIb30BaHUs (PU3MUECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU I oOecreueHrst 6€30MacHOCTH MpU 0OpallleHuH ¢ mpudopamMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHUS 310POBBSl U COOJIIOICHUS
HOPM 3KOJIOTHYECKOIO MTOBEJAEHUS B OKPYKAIOILEH Cpee;
OCYIIECTBJISATh MOUCK WHpOpMAUKA (HUIUIECKOTO COJIEPKAHHS B
HNuTepHere, HA OCHOBE MUMEIOIUXCS 3HAHUU U NyTEM CPaBHEHUS



K

JOTIOIHUTEbHBIX MCTOYHUKOB BBLACIATh HH(MOpPMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh NIPH  BBIIOJIHEHHM  Y4EOHBIX 3aJaHUl  HAy4YHO-
MONYJISIPHYIO JINTEPATypy (PU3HUECKOTO COAEpP)KaHUS, CIPABOYHbBIE
MaTepuaibl, pecypcbl ceth  VHTepHer, Biaxers  IpuémMamMu
KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MHPOpPMALMM U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO37]aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
0000masi wHGOPMAIMIO W3 HECKOJbKHUX HCTOYHUKOB (DHU3UIECKOTO
COJEp)KaHus, B TOM 4YHClIE IyOJMYHO TMPEACTABIATh PE3YIbTAThI
IIPOEKTHOW MJIM UCCIIEN0BATENIBCKON NEATEIbHOCTH, IIPU 3TOM IPaMOTHO
HCIIOJIb30BaTh M3YYECHHBIA MOHSATUHHBIA amnmapaT Kypca (DU3UKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

IIPU BBINOJHEHUN YYEOHBIX MPOEKTOB W HMCCIEIOBAHUNA (PU3NYECKHUX
IPOLECCOB pacHpeieiiTh 0043aHHOCTU B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMHU 33Jja4aMH, CJIICIUTH 32 BBIIOJIHEHUEM IIIAHA JIEHCTBUM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHMBATh COOCTBEHHBIA BKJIAJ B
JEeATEIbHOCTD IpYIIIBL, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMOJEMCTBHE, IPOSABIISASA TOTOBHOCTh pa3periarh KOH(IUKTHL.

KOHIly oOydeHus B 9 KJjiacce INpeAMETHBIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHSATHS: CHUCTEMa OTCYE€Ta, MarepuaibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBUKEHUS, 1epopManus
(ympyrasi, miacTudeckas), TpeHUe, HEHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3KH, LIEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPJIOTO Teja, paBHOBECUE, MEXaHUYECKUE KOoJeOaHus
Y BOJIHBI, 3BYK, MH(Pa3BYK U yJIbTPa3BYK, ANEKTPOMATHUTHBIE BOJIHBI,
IIKajga  dJEKTPOMArHUTHBIX  BOJH, CBET,  OJU30PYKOCTb U
JaJIbHO30PKOCTh, CIIEKTPhI UCIIYCKaHMSI U MOTJIONIEHUs, albda, OeTa- u
ramMmma-u3JIy4eHus, U30TOIIb, IIepHasi YHEPreTUKa,

pa3nuyath sBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE TBUXKEHUE, CBOOOIHOE
najeHue  Tel, PpaBHOMEPHOE  JBWKEHHUE MO  OKPYKHOCTH,
B3aMMOJICIICTBHE TEJ, PEAKTUBHOE ABM)KEHUE, KOJIeOaTeIbHOEIBHKEHUE
(3aTyxamImme U BBIHY)XJICHHbIE KOJeOaHMs), PE30HAHC, BOJHOBOE
JIBWKEHUE, OTPAKEHHUE 3BYKa, NPSIMOJIMHEHHOE pacrnpoCTpaHEHUE,
OTpaX€HUE U TPEJIOMJIEHUE CBETa, MOJHOE BHYTPEHHEE OTpa)KeHUE
CBETa, pa3jioKeHHe Oeoro CBeTa B CIEKTP U



CIOKEHUE CHEKTPAJIbHBIX IIBETOB, IUCIEPCHS CBETA, E€CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOrO CHEKTpa H3Iy4YEHUs)
II0 ONMCAaHWIO MX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpYXaroleM MHUpe (B TOM 4YHclie (U3NYECKHUE SIBIICHUS B MPUPOJIE:
OPUWINBBI W OTJIMBBL, [JBWXEHUE IUIaHeT (COJIHEUHOW CHCTEMBI,
PEAaKTUBHOE [BW)KCHHE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHNE, CEMCMMYECKHUE BOJHBI, ILYHAMH, 3XO,
[[BETa TeJ, ONTUYECKUE SIBJICHUS B MPUPOJIE, OMOJIOTrHYECKOE IeUCTBUE
BUJIUMOTO,  YIbTPA(PHUOIETOBOTO M PEHTICHOBCKOTO  M3JIyUYCHUH,
€CTECTBEHHBI  pAJAMOAKTUBHBIA  (OH,  KOCMHYECKHE  JIyYH,
PAaIMOAKTUBHOE W3JIyYEHUE TMPUPOAHBIX MHHEPAIOB, JEHCTBUE
PaAMOAKTUBHBIX M3JyYEHU HA OPraHu3M YeJOBEKa), MpU 3TOM
NEpPEeBOAUTh  NPAKTHUUECKYI0 3aJadyy B ydeOHYI0,  BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3NUECKUX SBICHUIA;
ONKCHIBATh HW3YYEHHBIE CBOWCTBA Te€l W (PU3UYECKUE SIBJICHMUS,
UCIIONb3Yysl (PU3MUYECKHE BEIMYMHBI (CPEAHSSI U MTHOBEHHAs CKOPOCTb
TeJla IIPYU HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHUE, IIEPEMELICHUE, ITYTh,
yII0Bass CKOpPOCTh, CWJIA TPEHUs, CHJIa YIPYIOCTH, CUJA TSKECTH,
YCKOpPEHHE CBOOOJHOTO MAaJIEHUs, BEC Tela, UMIYJIbC TeJjld, UMITYJIbC
CWJIbl, ME€XaHU4eckass paboTa M MOIIHOCTh, MOTEHIHAIbHASI YHEPrUs
TeJla, MOAHATOTO HaJ MOBEPXHOCTBIO 3EMJIM, MOTCHIMAIbHAS dHEPIUs
CXKaTOM IIPYKMHBI, KUHETUYECKAs JHEPIUsi, IOJIHAS MEXaHW4YeCKas
SHEprus, NEepHo U 4acToTa KoJieOaHH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa
Y BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb MPETOMIICHHS CPE/IbI), IPH
OMMCAHUM MPAaBUIBHO TPAKTOBATh (PU3NUYECKUIA CMBICI MCIOIb3YEMBIX
BEJIMYMH, 0003HAUEHUS M €IMHULBI (PU3NYECKUX BEIMYMH, HAXOAWUTH
(opMyJibl, CBSI3bIBAIOUINE AAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU
BEJIMUMHAMU, CTPOUTH I'paUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOICTBa Tel, (pU3MUECKHE SIBICHHUS M IPOLECCHI,
UCIIONb3YS 3aKOH COXPAaHEHUSI SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHLHAIN CYNEPNO3ULNN CHJI, TPUHUMUII OTHOCUTEIBHOCTH | 'anmuies,
3aKOHBbI HbIOTOHA, 3aKOH COXPaHEHHUsI UMITYJIbCA, 3aKOHBI OTPAXEHUs U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMUS 3apsAJ0BOIO M MacCCOBOIO
yucel MpU  SACPHBIX pEakuusX, IpU O3TOM JaBaTh CJIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aMKUCHIBATh €M0 MATEMATUUYECKOE BBIPAKEHHUE;



OOBSACHATH (PU3UYECKHE TMPOLIECChl U CBOMCTBA TeJ, B TOM YHUCJE U B
KOHTEKCT€  CHUTyalldid  MPaKTUKOOPUEHTUPOBAHHOTO  XapakrTepa:
BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKHUX IIaroB ¢ OMOpoil Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3UUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3ajauyd (OmuparouMecs Ha cucremy u3z 2-3
ypaBHEHUI), UCHOJIb3Ysl 3aKOHbI U  (OpPMyIbI, CBS3bIBAIOIINE
(¢u3nyecKkue BETUYMHBI: Ha OCHOBE aHAIM3a yCIOBUS 3a/1a4N3allMChIBATh
KpaTKOE YCJIOBHE, BBISBISATH HEIOCTAIOIINE WM M30BITOUHBIC JaHHBIC,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JIJIsl PEILICHUs, TPOBOAUTH
pacy€Tbl M OIICHUBATh PEATUCTUYHOCTHh IOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIMUUHBL;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH ITOMOIIU
(GU3NIECKUX METOAOB, UCIOJIb3Ysl OMUCAHHUE HCCIEAOBAHNUS, BBIICIATh
OpOBEPSIEMOE MPEANOI0KEHUE, OLIEHWBATh IPABUIBHOCTh MOpPsAKa
IPOBENICHUSI MCCIIEIOBAHUsA, JelaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U OIBITOB;

MPOBOAMWTH OMBITHl MO HAOMIOACHUIO (U3MYECKHUX SIBICHUN WU
(u3HUecKUX CBOMCTB TN (M3y4eHHe BTOporo 3akoHa HproToHa, 3aKOHA
COXPAHEHHUSl PHEPTUH, 3aBUCUMOCTb NEpHOJa KOoJeOaHUN MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U ®KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTATYZbl MaJbIX KoJIeOaHWM, NPSIMOJIMHEHHOE paclpoCTpaHEHUE
CBETa, pa3joKeHHe Oenoro cBeTa B CHEKTpP, H3YYEHHE CBOMCTB
M300pakeHHsI B TJIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs MpeaIMeTa B
coOuparolielt TuH3e, Ha0II0IeHNE CIUIOUIHBIX U JMHEHYaThIX CIIEKTPOB
U3TY4YEHHs): CaMOCTOATEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO
HaOopa o0OOpy/IOBaHMS, OMUCHIBATH XOJI ONbITA U €ro pe3yJbTaThl,
bopMyIUpPOBaThH BBIBOBI,

OPOBOJIUTH ITPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUMN, OIIPEaEIIsIs
CpelHee 3HAUYCHHE HU3MEpSIeMOi BeIWYUHBI ((HOKYCHOE paccTOsSHUE
coOuparoiiel JHH3bI), 0OOCHOBBIBATH BHIOOP crHocoba H3MEpeHUs
(M3MepuTeIHLHOTO MPUOOpa);

NPOBOAUTH MCCIICIOBAHUE 3aBUCHUMOCTEH (DU3UYECKHX BEIHYUH C
MCTIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHU
IIpU PaBHOYCKOPEHHOM JBIKEHUH 0€3 HadyaJbHOW CKOPOCTH, MEpHUOAa
KOoJIeOaHWil MaTeMaTHUeCKOTO MAasTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH
yrja OTpaXe€HUsl CBETa OT yrja MaJeHHs U yria MpeloMJIeHHs OT yria
naZieHus1): TJIaHUPOBATh HMCCIIEOBAHUE, CAMOCTOSITEIbHO COOMpaTh



YCTAaHOBKY, (DUKCHUpOBATh PE3YJIbTAaThl MOJYYEHHOM 3aBUCUMOCTH
(Gu3MUeCKUX BEJIMYMH B BHJI€ TaOIHI] U rpadUKoOB, JejaTh BBIBOJBI 10
pe3yJbTaTaMm UCCIEAOBaHNUS;

MIPOBOJIUTh KOCBEHHBIC HW3MEPEHHs (DU3NYCCKUX BEIUYUH (CpemaHss
CKOPOCTh M YCKOPEHHE Tella MpU PaBHOYCKOPEHHOM JIBUKEHUU,
YCKOPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTh MPYKUHBI, KOADPUITUESHT
TPEHUSI CKOJBXKEHUS, MEXaHW4Yeckass padoTa U MOIIHOCTb, YacTOTa U
nepuoj; KoJieOaHWM MaTeMaTHYeCKOro W MPYXKUHHOTO MAasITHUKOB,
ONTHYECKas CHUJia COOMpAIONICH JMH3BI, pPaJAHOaKTHBHBIN (OH):
MJIAHUPOBATHh U3MEPEHHUsI, COOMPATH IKCIIEPUMEHTATBHYIO YCTAaHOBKY H
BBITIOJIHATh ~ U3MEPEHUs, Clenys MNPEeMJIOKEHHOW  HMHCTPYKIUH,
BBIYUCIISITh 3HAYEHHE BEJIMYMHBI W AHAIU3UPOBATH IOJIYYEHHBIC
pPE3YJIbTATHI ¢ YYETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHHUI;

coOnoaTh MpaBUjia TEXHUKKA O€30MacHOCTH 1pu  paboTe cC
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC MPU3HAKA HM3YUYECHHBIX (U3HUYECKUX MOJIETeH:
MaTepHalibHasi TOYKa, aOCOJIIOTHO TBEPJIOE TEJIO, TOUYCYHBIA UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAHETapHas MOJENIb aToMa, HYKJIOHHAas
MOJIEIh aTOMHOTO S]Ipa;

XapakTepu30BaTh MPUHIMUIBI JEUCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa UX OMHCAHUSA (B TOM YHCIE:
CIIUJIOMETP, JATYUKHU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, NEepHUcKor, ¢oToanmnapar, ONTHYECKUE CBETOBOJbI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BHIIbCOHA), HCHOJIB3Ys 3HAHUS O
CBOMCTBaX (DU3WYECKUX SIBJICHUM W HEOOXOAWMbIe (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl UM  CXEMaTUYHbIE PUCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTETBHBIX npudopoB u
TEXHOJOTUYECKUX TIPOIIECCOB TMPHU PEUICHUH Y4EeOHO-TIPAKTUUECKUX
3a/1ay, ONTUYECKUE CXEMbI JIJI TTOCTPOCHUSI M300paKEHUN B IIOCKOM
3epKajie ¥ coOuparoIieit JTuH3e;

MPUBOANTh TPUMEPHl  (HaXOAUTh HWHPOPMANMIO O MpUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUsl (DU3NUYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU I oOecrieueHrst 0€30MacHOCTH MpU OOpaIlleHUH ¢ MpudopamMu
Y TEXHUYECKUMH YCTPONUCTBAMH, COXPAHEHUS 370POBbS U COOJIOICHUS
HOPM DKOJIOTHUYECKOTO MOBEJICHUS B OKPYKAIOLIEH CPEIE;
OCYILIECTBIIATh TOUCK uHPOpPMAIUU (PU3UUECKOTO COACpP)KaHUS B
HNutepuete, camocTosITeNbHO (GOPMYIUPYS TTOMCKOBBIN 3ampoc,



HaxXOJAUTh  NOYTH  ONPEACICHUS  JOCTOBEPHOCTH  IOJYYEHHOMH
uH(pOpMAIIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUW M JOMOJTHUTEIbHBIX
HCTOYHHKOB;

UCIIOJIb30BaTh NPH  BBIIOJIHEHWM  Y4EOHBIX 3aJaHUl  HAy4YHO-
MONYJISIPHYIO JINTEPATypy (PU3HUECKOTO COAEpP)KaHUS, CIPABOYHbBIE
Marepuaibl, pecypcbl cetu VHTepHeT, BIaneTh NOpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE
uH(pOpPMAaILlMK U3 HECKOJBKUX MCTOYHHUKOB (PM3HUECKOTO COJICpKaHUS,
myOJIUYHO MIPEACTABIATh pe3yJIbTaThl MIPOEKTHOMU VI
UCCIIE0BATEIBCKON NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBIM MOHATUHHBIN amnmapaT H3y4aeMoro pasjaena (Qu3uMku u
CONPOBOXK/JIaTh BBICTYIUICHUE MpPE3CHTAIMEN ¢ y4€TOM OCOOEHHOCTEH
ayIUTOPUUA CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4acoB
Ne HanmenoBanme pa3iesion JuiekTpoHHbIE (UG POBbIE)
KoHnTpoJibHbIE IpakTuyeckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI

Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUU OKPY:KaI0Lero Mupa

1.1 dusuka - HayKa 0 IPUPOJIE 2 bubnmorexa [TOK
' K PHpoA https://m.eds00.ru/7f416194
bu6mmoteka [IOK
1.2 )] 2 1
HBIHCCKHE BETHHIHBL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIN 5 1 bubnnorexka HOK
' METOI [TO3HAHUS https://m.eds00.ru/7f416194
Hroro o pazneny 6
Paznen 2. [lepBoHayajibHbIe CBEIEHUs 0 CTPOEHHHU BellecTBa
bubnuoreka [JOK

2.1 C 1
TPoCHHE betectha https://m.edsoo0.ru/7f416194

JBr>xeHue u

2.2 B3aNMOJENCTBUE YaCTHU 2 1 bubnnorexa [IOK
' a I https://m.edsoo.ru/7f416194
BElEeCTBA
ArperaTHbl€ COCTOSIHUS bubmmoreka [IOK
2.3 2
BeIllecTBa https://m.edsoo.ru/7f416194

Hroro no paszneny 5



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

Pa3nen 3. /IBu:keHne U B3aMMOJIeiiCTBHE TeJl

bu6nmoreka [IOK
3.1 MexaHu1ECKoe ABIKEHHe 3 https://m.edso0.ru/7f416194
3.9 Wuepuus, macca, 4 bubmmoreka [IOK
' IUIOTHOCTH https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bugst cut 14 https://m.eds00.ru/7f416194
Uroro no pazueny 21

Pasznen 4. /laBjienue TBEPABIX TeJ, )KUAKOCTEH H ra3oB

Hasnenne. [lepenaua

41 JTaBJICHUS TBEPIBIMU 3 bu6mmoreka [IOK
' TeJIaMU, JXUJIKOCTSIMH U https://m.edsoo.ru/7f416194
razaMu
bu6nuoreka [JOK
4.2
Jlaprierte K KoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4. A
3 T™ocdepHOe aBIIeHHe 6 https://m.eds00.ru/7f416194
JlelicTBuE KUIKOCTH U rasza
4.4 Ha MOTPYKEHHOE B HUX 7 bubmorexa HOK
' Py https://m.edso0.ru/7f416194
TEJo
Uroro no pazmeny 21
Pazgen 5. PaGota u MOIIHOCTH. DHeprus
5.1 PaGoTa 1 MOIITHOCTE 3 bubmorexa [JOK

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



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

bubmuorexa [JOK

5.2 [IpocThie MexaHU3MBI 5 1 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
53 | M 4 L
€XaHMYECKas SHEPrus https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68 12

YACOB IO ITPOT'PAMME



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

8 KJIACC

HaumeHoBaHue KosmuecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3jaejioB U TeM KonTposabHubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpaMMsI padoThI padoThI
Pazjnen 1. TenuioBble siBJ1eHUS
11 Crtpoenue u cBoiicTBa 7 bubnnoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CILIOBHIE NPOTECeH https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. JinekTpuyecKue U MArHUTHDIE SIBJICHUSI
DneKTpUUecKue 3apsabl.
2.1 3a H)KIe)HHBIe Tenai I/IILX 7 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBIE
IlocTosHHBIH bu6nmoreka [JOK
2.2 . 20 1 7
BJIEKTPUYECKUMN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHI https://m.edsoo.ru/7f4181ce
94 DneKTpoMarHuTHas 4 bubnmoreka [JOK
' WHTYKIIAS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpems 3



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

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

145




9 KJIACC

HaumMmeHoBaHMe KouaunuecTBO yacon
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3jaejioB U TeM KonTposabHubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpaMmMsbI padoThI padoThI
Pa3nen 1. Mexannuyeckue siBJeHHUS
MexaHnn4deckoe BuG 110K
nOJINOTEKA
11 0 10 1
AABIDKCHTHE H CHOCODRT https://m.edsoo.ru/7f41a4a6
€ro OIHCaHUs
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3AKOHEI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 40
Pa3znen 2. Mexanuveckue KoJe0aHUA U BOJTHBI
91 MexaHndeckue 7 3 bu6mmoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41a4a6
99 MexaHn4eCcKue BOJIHBI. 8 1 3 bu6mmoteka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 3. DiaeKTpOMArHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHuTHOE 5 5 bubnmnoreka [JOK
' oJIe U https://m.edsoo.ru/7f41a4a6



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

QJICKTPOMAruuTHLIC
BOJIHBI

Hroro no pazueny 6
Pa3pen 4. CBeToBbIE IBJICHUSA
41 3aKOHBI 6 bubmuorexa [IOK
' pacnpoCcTpaHEeHUs CBETa https://m.edsoo.ru/7f41a4a6
42 JIMH3BI ¥ oNTHYECKUE 5 bu6mmoteka [IOK
' npubopsI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bu6mmoreka [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 5. KBanTtoBble fiB1eHHSA
Hcnyckanue n
5.1 TIOTJIOIICHUE CBETA 4 bubmmorexa [IOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CrpoeHue aTOMHOTO 5 bubnuotexa [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7
AACPHEIC pedici https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Paznen 6. [loBTOpUTEILHO-00001IAKOIINIA MOTYIb



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

IToBTOpEeHUE U

6.1 00001IeHne 9 9 bu6mmorexa [JOK
' COZIEpKaHUs Kypca https://m.edsoo.ru/7f41a4a6
¢dbusuku 3a 7-9 kimace
Uroro no pazneny 9
OBILIEE KOJIMYECTBO
- 102 27

YACOB IO ITPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n

/

I

Tema ypoka

KoaudecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o
npupoje. SBienus
npupoasl. duznueckue
SIBIICHUS

Mexann4deckue, TCIIOBEIC,
3JIEKTPUYECKHUE,
MarHUTHBIE, CBETOBEIE,
3BYKOBBIE SIBJICHUS

dusnueckne BEININHBI U
HUX U3MCPCHUC

Ypoxk-uccienoBanue
"U3mepenue Temneparypsl
MIPH TOMOLUIH KUAKOCTHOTO
TEPMOMETpA U AaTYUKa
TeMreparyps!"




Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKU
W3Y4aloT MPUPOAY.
EcrecTBeHHOHAYUHBIN
METO]I IO3HAHMUSI.
Onucanue GU3NIECKUX
SIBJIGHUH C TIOMOIIBIO
Mozenen

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoBanue
"[IpoBepka runoTe3sl:
JaJIbHOCTD I10JIETA LIAPUKA,
MYLIEHHOTO
TOPU30HTAIIBHO, TEM
OouIbIIIe, 4eM OOJIBIIIE
BBICOTA ITycKa"

CrpoeHue BeliecTsa.
ONbITEI, TOKA3EIBAIOIINE
JUCKPETHOE CTPOEHUE
BEIIeCTBA

bubnuorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBMOKEHUE YaCTHI]
BEIECTBA

bubnuorexa [IOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OnbITHI 110 HAOTIOIEHUIO
TEIJIOBOTO PACHTUPEHUS
ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

ArperaTHble COCTOSIHUS

10
BEIIIECTBA
B3anmMocBs3p Mex Iy
CBOMCTBaMHM BEILIECTB B
Pa3HbBIX arperaTHbIX
1 COCTOSTHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYIISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI
BOJIBI
MexaHudeckoe OBUKEHHUE.
12 PaBHOMepHOE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JBHUKEHUE
13 Cxopocts. Enunuiist bubnunoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u Bpemenu bubnuoreka [JOK
JIBUKCHUS https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3aKoH UHEPLUU.
15 BzaumoneiicTBue TN Kak bu6mmorexa [JOK

InpuYrnHa U3MCHCHHA
CKOpPOCTH ABUKCHHSA TCJI

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

16

InotHOCTE BeliecTBa.
Pacuyer maccer 1 00beMa
TeJla O €ro MJIOTHOCTHU

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHas pabora
«OmnpeneneHne IIOTHOCTA
TBEPJIOTO TEJIa»

18

Perienue 3ama4 mmo reme
"TImotHOCTH BerecTa"

bubmnoreka IIOK
https://m.edsoo.ru/ff0al23c

19

Cuna Kak XxapakTepucTHKa
B3auMoercTeusa tea. Cuma
ynpyroctu. 3akoH ['yka

20

JlabopaTopHas pabora
«M3yueHne 3aBUCUMOCTH
pactsbxeHus (nepopmanyn)
MPY>KUHBI OT MPHIIOKEHHON
CHJIBI»

21

SBnenue taroreuus. Cuia
TAKECTHU



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBs13p MEXly CUIION
TSKECTU M Maccol Tea.

Bbu6mmorexa [JOK

22
Bec Tena. Pemenne 3amau https://m.edsoo.ru/ff0al778
no teme "Cuna Tsxectu"
Cuna TspKecTH Ha 170'¢
23 TJIaHeTax d)naneilz(}ljll;: bubmmorexa [JOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTHUKH IJIAHET
24 N3mepenue cui. bubnnoreka [JOK
Junamomerp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 | B .H
ec Teiia. TIepeeoMotth https://m.edsoo.ru/ff0al778
Crnosxenue 1ByXx cui,
oG | HAMPABICHHBIX 110 OJIHOM bubnuoreka LIOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHO€elicTBYIOIIASA CHIT
7 Pemenue 3agad no reme
"PaBHoneiicTByromas cui"
Tpenue cKoIbXKEHUS U
bu6mmoteka [IOK
28 | Ttpenue nokos. Tpenue B

npupoac U TCXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

29

JIaboparopHas pabora
«M3y4eHue 3aBHCUMOCTH
CHJIBI TPEHHUSI CKOJIbKCHHUS
OT CHJIBI JIaBJICHUS U
Xapakrepa
COIPHUKACAIOLTIXCS
IMOBEPXHOCTEI»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amay Ha
orpezeneHue
PaBHOJACUCTBYIOIIEH CUIIBI

31

Pemenue 3amau o remam:
«Bec Temay, «'padudeckoe
M300paKeHUEe CU,
«Cunb»,
«PaBHOACHCTBYIOIIAS CUII»

bub6mnoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padota no
TeMaM: «MexaHuyeckoe
JBIKEHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
n300paKeHue CUD,
«Cumbl»

33

JaBnenne. CriocoObl
YMEHBIIIEHUS U
YBCIIUUCHUA JaBJICHUA

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBiieHue rasa.
3aBUCHMOCTD JaBJICHUS

Bbu6mmorexa [JOK

34
rasa ot oo0béma, https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
[Tepenaua naBieHus
35 TBEPABIMU TEJIAMHU, bubnuoreka [IOK
JKUIKOCTSIMHU U Ta3aMHu. https://m.edsoo.ru/ff0a25b0
3akoHn [lackains
JlaBiieHue B )KUJIKOCTH U
36 rase, BbI3BaHHOE bubmmorexa LHOK
L https://m.edsoo.ru/ff0a2718
JIEACTBUEM CHUJIBI TSXKECTH
Pemenue 3anay no teme
37 «/laBreHue B KUIKOCTH U bubmorexa LHOK
! https://m.edsoo.ru/ff0a2826
ra3e. 3axoH [lackams»
bu6mmorexa [JOK
38
Coobuatontmecs cocyre! https://m.edsoo.ru/ff0a2970
. bubmuorexa [JOK
r
39 FAIPABIIHHCCITIN npece https://m.edsoo0.ru/ff0a3136
40 Manomertpsl. [lopuiaeBo

JKUJIKOCTHBINA HAacocC



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Atmocdepa 3emin.
[TpyumHBI CyIECTBOBAHUS
BO3/YIIIHOHM 000JI0YKH

41 3emun. 3aBUCUMOCTD bubmmorexa [JOK
: https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro TaBICHUS
OT BBICOTHI HaJl YyPOBHEM
MOps
42 Bec Boznyxa. bubnnorexa HOK
ATtMochepHoe naBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenune armocdepHOro
43 aBJieHUs. OIBIT bubmoreia HOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBHUCHUMOCTD
m aTMOC(epHOro J1aBJIeHUs bubnuoreka [JOK
OT BBICOTHI HaJl YDPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
bapomeTtp-anepon.
45 ATI;wocq): Hoep aBJIEHUE Ha bubnmorexa LHOK
PHOE 2 https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Pemenue 3ampau o reme "
ATtMmocdepHoe naBneHue"
JleficTBuE ®UJIKOCTH U Ta3a
bu6mmoteka [IOK
47 | HamorpyXeHHOE B HUX

TCIIO. ApXI/IMCIlOBa cuJia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

48

JIaboparopHas pabora
«Onpenenenue
BBITAJIKABAIOIIEH CHUJIIBI,
JICHCTBYIOLLEH HA TEJIO,
MOTPY>KEHHOE B JKUJIKOCTbHY

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas pabora 1o
teme «ccneqoBanne
3aBHCHMOCTH Beca Teja B
BOJIE OT 00BEMA
MOTPY>KEHHOU B KUJKOCTh
YacTH Tejay

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JIaGoparopHas paboTa
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU U
OmpeeieHue eé
rpy30MoabEMHOCTH"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

Pewenne 3anay no remam:
«IInaBanue cynos.
BosnyxonnaBanuey,
«/laBneHue TBEpAbIX TEIL,
XKUIKOCTEH U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHas padora no
TeMe «/laBieHue TBepabIX
TeJI, )KUIKOCTEH 1
ra3os»/Bcepoccuiickas
poBepouHas paboTa nmpu
IIPOBEJICHUH C
HCII0JIb30BAHUEM
KOMIIbIOTEpa

54

Mexanunueckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomtHocTth. EnquHuner
MOIIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienoBanue
"Pacuét MmoniHoCTH,
pa3BUBAaEMOM MPH MOABEME
1o JiecTHHIIE"

57

[IpocTeie MEXaHU3MBL.
Prruar. PaBHOBecue cuit Ha
ppruare



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Pbruaru B TexHuke, ObITY U
npupoae. JlabopatopHas

Bbu6mmorexa [JOK
58 0 " 0.5
pabota f CCHCROBATHE https://m.edsoo.ru/ff0a478e
yCIIOBUY paBHOBECHS
peIyara»
Pemenue 3amad mmo Teme
59 «Y CIIOBUS paBHOBECHS bubmorexa [JOK
p https://m.edsoo.ru/ff0a48a6
phIuara
Koaddumnment nonesnoro
JNEUCTBUS MEXaHU3Ma.
60 | Jlaboparopnas pabora 0.5
«M3mepenune KIIJI
HaKJIOHHOM IIOCKOCTHY
61 Pemenue 3anau mo teme bu6mmorexa [JOK
"Pabora, MmomtHoCTh, KII/T" https://m.edsoo.ru/ff0a4c48
MexaHuueckasi YHeprusl.
62 Kunernueckas u bubmorera [JOK
https://m.edsoo.ru/ff0a4252
MOTEHIIUAIbHAs SHEPTUs
63 3aKOH COXpaHEHUs bubnmoreka [JOK

MEXaHU4YEeCKOH SHEpPTUn

https://m.edsoo.ru/ff0a4360



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

64

YPOK-3KCIIEPUMEHT 110
Teme "DKCrepuMeHTaIbHOE
ONpeeIeHNEe U3MEHEHUS
KUHETHYECKOHN U
IIOTEHIMAIbHOU SHEPIUU
MIPU CKAaTBIBAHUU TEJIa 110
HAKJIOHHOM IJIOCKOCTH"

65

KonrtponsHas pabora no
Teme «PaboTa U MOIIHOCTb.
Oueprusi»/Beepoccuiickas
npoBepouHas paboTa mpu
IIPOBEICHUHU Ha OyMaKHOM
HOCHUTETIE

66

PezepeHbiii ypok. Pabora ¢
TEKCTaMU 110 TEME
"MexaHnuyeckoe
nBUXKeHue"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

PezepHblit ypok. PaboTa ¢
TEKCTaMU 110 TEME
"JlaBneHne TBEPABIX TE,
JKUIKOCTEN U ra3oB"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHeIil ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomHocTh. DHeprus"



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

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

12




8 KJIACC

Ne Kosun4vecTBO 4acoB JJIeKTPOHHbIE
n Hara uudgposbie
Tema ypoka KoHnTpoJbHbie IIpakTH4eckue
/ Bcero U3ydeHust o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypcsl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO- 1 bub6muorexa LIOK
KUHETHUYECKON TEOPUU U HX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJTBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYT
Mopaenu TBEPIOTO,
bubmnoreka IIOK
3 YKUIKOTO U Ta3000pa3HOro 1
. https://m.edsoo.ru/ff0a540e
COCTOSIHHI BelllecTBa
OObscHEeHUE CBOWCTB
TBEPJIOTO, KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUMN 1
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU Teopun
5 Kpucrannnueckue n 1 bubnuoreka [IOK

amopHbIe Tena

https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

CMmauynBaHuE U

6 KaWJUIIPHOCTD. bubnmoreka [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSHKCHHUE

7 TemunoBoe pacmupeHue u bub6nuoreka LIOK
cxKaTue https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b

3 TEMIIEPaTypPhl CO
CKOPOCTBIO TEIIOBOTO
JIBHOKEHUS YaCTHI]

BuyTpennss sHeprus.
9 anzl())(ibl I/ISMGHSHI/I}I bubmorera [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH SHepruu
bu6mmoreka [JOK
10 B erIonepeaa
HARLTETIOTIepenati https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTueckoe

11 HUCIIOI30BaHUE TETUIOBBIX bu6mmoteka [IOK
CBOIICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B LEAX
sHeprocOepexeHus"

12 KomanuecTBO TEIIIOTHI. bu6mmorexa [JOK

VY nenpHas TENI0eMKOCTh

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

13

YpaBHEHHUE TEIIOBOTO
Oananca. TeruiooOMeH U
TEIJIOBOE PAaBHOBECHE

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a7088

14

JlaGopaTopHas pabora
"UccneqoBaHue ABJICHUS
TeII000MeHa mpu
CMEIIMBAHUU XOJIOTHOM U
ropsiueit BoabI"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a6a98

15

PacueT koanuecTBa
TEIJIOTHI, HEOOXOAUMOTO
JUTsl HAarpeBaHusl TeJla U
BBIJICJISIEMOTO UM TPU
OXJIaXKICHUH

16

JIaGoparopHas paboTa
"Onpenenenue yaenbHOU
TEIJIOEMKOCTH BeniecTa"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprusi TOIUIUBA.
VY aenbpHas TEIoTa
CTOpaHHUsI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IlnaBnenue n

OTBEp/ICBaHUE
18 KPUCTAJUTMYECKHUX Tell bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
VenapHasg TemioTa
ILJIABJICHUS
JlaGopaTopHas pabora
19 "Onpenenenue yaeabHON bubmorera [JOK
Pt e " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBJICHHUS JIbIa
20 [TapoobpazoBanue u bubnuoreka [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas
TEIUI0Ta NapooOpa3oBaHUs
21 M KOHJICHCAIINHY. bu6mmorexa [JOK
3aBUCUMOCTB TEMIIEPATYPBI https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMochepHOoro
JIaBIICHUS
Brnaxnocts Bo3ayXa.
JlaGopatopHas paborta
" PaTOpHai p bubnuorexa [JOK
22 Onpenenenue

OTHOCHUTEJIHLHOU BJIAKHOCTHU
BO3qyXa"

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aau Ha
ONPEACIICHUE BIAXKHOCTH
BO3/yXa

24

[TpununB paboTHI
TEIUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBUraTenb BHyTPCHHETO
CTOpaHHUS

25

KII/ TenmoBoro
nsurareisd. TenioBnie
JBUTATSIIN U 3alllkTa
OKpY’Karollel cpeibl

bubmuoreka [[OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
MIpEeBpaIlEeHHs SHEPTUU B
TEIUIOBBIX ITpoIeccax

27

IToaroroBka k
KOHTpPOJIbHON paboTe 1o

TeMme "TerToBbIe SBICHUS.

W3meHeHune arperaTHbIX
COCTOSHUH BerecTBa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

28

KonrponsHas pabora no
TeMe "TernoBbIe SIBJICHUS.
N3menenune arperaTHbIX
COCTOSIHUH BerecTna"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onekrpusanus Ten. [[sa
poJia AIMEKTPUIECKUX
3apsioB

30

VYpok-uccienoBaHue
"JnexTpu3anus Tein
WHAYKIUEN U NIPU
COMPUKOCHOBEHHUH"

31

BsaumogeiicTBue
3apsKEHHBIX TEl. 3aKOH
Kynona

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTpUUYECKOE MOJIE.
HanpsixeHHOCTB
JNEKTPUYECKOTO TIOJIA.
[IpuHnun cyneprno3unumn
JIEKTPUYECKUX TOJIEH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu snekrpuueckux
3aps/10B. DIIEMEHTApPHBIN
3apsg. CTpoeHue atoMa



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34

[IpoBoaHMKY 1
TUDJICKTPUKU. 3aKOH
COXpaHEHUS
AIIEKTPUIECKOTO 3apsiaa

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aau Ha
MPUMEHEHHUE CBOMCTB
AJIEKTPUYECKUX 3aPsJI0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIEKTPUYECKHI TOK,
YCJIOBHS €70
CYILIECTBOBAHUSI.
HcTounuku
3IEKTPUUYECKOTO TOKA

bubmuorexka [JOK
https://m.edsoo.ru/ff0a95a4

37

HeﬁCTBHH QJICKTPHUUICCKOI'O
TOKa

bub6mnoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypoxk-uccienoBanue
"JlevicTBue
AIEKTPUUYECKOTO MOJISL Ha
MIPOBOJIHUKHU U
TUBJIEKTPUKN"

39

DNEeKTPUUIECKHUI TOK B
MeTajiax, JKUIKOCTIX U
razax

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a9838

40

DIIeKTpUYecKas 1eMb U €€
COCTaBHEBIE YaCTHU



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

41

Cuna Toka. JlabopaTtopHas
pabora "M3mepenue u
PEryJIUpOBaHUE CUJIIBI
TOKa"

0.5

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpruYecKoe
HanpsbkeHue. Bonbtmerp.
JlaGopaTopHas paboTta
"U3mepenue u
perynupoBaHue
HanpspKkeHus"

0.5

bub6mnoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

CornpoTuBieHue
IIPOBOJIHMKA. Y IEJIbHOE
COIIPOTHBIICHUE BEILLIECTBA

bub6mnoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHas paboTa
"3aBUCUMOCTh
ANEKTPUYECKOTO
COTIPOTUBIICHUS
IIPOBOJIHUKA OT €T0 JUINHBI,
TUTOIIAH MTOTIEPEYHOT0
cedeHus u marepuana”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBHUCUMOCTE CHIIBI TOKA OT
HarpsbkeHus. 3akoH Oma
JUIA y4acTKa Lenu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

JIaboparopHast pabota
"UccnenoBanue
3aBUCHMOCTH CHJIBI TOKQ,
UAYIIETO Yuepe3 pe3ncTop,
OT CONIPOTHBIICHHSI
pEe3UCTOpa U HAIIPSHKEHHUSI
Ha pe3ucrtope"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBaTenpHOE U
mapajjicJibHOC COCANHCHU S
IIPOBOAHHUKOB

48

JIaboparopHast pabota
"IIpoBepka npaBuia
CIIOKEHUSI HAMIPSHKEHUN
MIPH TIOCTIEIOBATEIIFHOM
COCTMHEHUH JIBYX
pe3uctopon"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0aaa58

49

JIaGoparopHas paboTa
"[IpoBepka nmpaBuia 1Jist
CHJTBI TOKA TIPH
napajyuieIbHOM
COEIMHEHUH PE3UCTOPOB"

bubnuorexa [IOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

50

Pemenue 3amay Ha
npuMeHeHue 3akona Oma
JUISL pa3IM4HOTO
COEMHEHHUS TPOBOHUKOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MoIHOCTH
BJIEKTPUYECKOTO TOKA.
3akoH [Ixoyns-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTopHas paboTta
"Onpenenenue padboTsl U
MOIIHOCTH 3JIEKTPUYECKOTO
TOKa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

DJeKTpUYecKue ey 1
noTpeduTenu
JIEKTPUUYECKON SHEPTUU B
ob1Ty. KopoTkoe
3aMBbIKaHHUE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ab660

54

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "DIIEKTPUYECKHE
3apsAabl. 3apsHKCHHBIE Tela
U UX B3aUMOJEHCTBHUS.
[TocTosaHHBII
AJIEKTPUYECKUN TOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

KonTponbhas pabora no
Teme "DJIEeKTPUIECKUE
3apsbl. 3apsHKCHHBIE Tea
Y UX B3aUMOJICHCTBUSL.
ITocTosiHHBIN
BJIEKTPUYECKHUI
ToK"/Beepoccuiickas
poBepoyHas paboTa npu
MIPOBEJICHUH C
WCII0JIH30BaHUEM
KOMITbIOTEpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIC MArHUTEI, KX
B3aWMOJIENICTBHE

57

Ypoxk-uccienoBanue
"N3y4yenue nosein
MOCTOSTHHBIX MAarHUTOB"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoOe MoJe.
MaruuTtHoe 110j1e 3eMIIA U
€ro 3Ha4YeHue IS KU3HU
Ha 3emMiie

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT Opcrena.
MarsauTHOE 110JIe
AIEKTPUICCKOTO TOKA
MarsuTHO€ I0JIe KaTyIIK{
C TOKOM

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

IIpumeHeHue
3JIEKTPOMArHUTOB B
TexHuke. JJaboparopHas
paborta "U3yuenue
JNIEUCTBUSI MATHUTHOT'O
TOJIsl Ha IPOBOJHMK C
TOKOM"

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoaBUraTeib
MIOCTOSIHHOT'O TOKA.
Hcnons3zoBanue
3JIEKTPOJIBUTATENECH B
TEXHUYECKHUX YCTPOHUCTBAX
Y Ha TPaHCIOPTE.
JIaGoparopHas pabora
"KoHcTpynpoBanue u
n3y4eHue padoThl
3JeKTpoABUTaTens"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnsiTel Dapanes. 3akoH
3J€KTPOMAarHUTHOM
nHaykiuu. [pasuio Jlenua



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63

DIeKTpOreHeparTop.
CriocoObI moTyueHHsI
AJIEKTPUYECKOW IHEPTHUH.
DJEeKTpOCTaHIIMK Ha
BO300HOBJISIEMBIX
WCTOYHHUKAX SHEPTHH

64

IloaroroBka k
KOHTPOJIBHOW padoTe 1o
TeMe "DIeKTpUYeCcKHe U
MarHuTHbBIE ABJIeHUS"

65

KontpospHas pabota mo
TeMe "DIeKTpUUECKUe U
MarHUTHBIE
sBieHus"/Beepoccuiickas
poBepouHas paboTa mpu
MIPOBE/ICHUH HAa OyMaXXHOM
HOCHUTEIEe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PezepHblit ypok. PaboTa ¢
TEKCTaMU 110 TEME
"TemnoBsbie aBIEHUS"

bubnuorexa [IOK
https://m.edsoo.ru/ff0accse

67

PezepHblit ypok. PaboTa ¢
TEKCTaMHU 110 TEME
"[TocTostHHBII
ANEKTpUYECKUH TOK"

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



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

PesepBHblii ypok. Pabota ¢

68 TEKCTAMHU I10 TEME 1
"MarauTtHble aBiaeHus"
OBIIEE KOJIMYECTBO 68 145

YACOB IO ITPOT'PAMME




9 KJIACC

N KoumnuecTBo yacoB JJIeKTPOHHBIE
°
Hara uudgposbie
n/ Tema ypoka KoutpoabHbie IIpakTuyeckue
Bcero U3y4eHus o0pa3oBaTe/bHbIe
n padoThI padoThI
pecypchl
1 MexaHuueckoe JBUKECHHE. 1
MarepuanbHas TOUKa
Cucrema oTcuera. bubmuorexa [JOK
2 OTHOCHUTENBHOCTh 1 https://m.edsoo.ru/ff0ad47
MEXaHHYECKOTO IBUKCHHS 4
PABHOMEDIHOE bubmuorexa [IOK
3 p . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEIHOE JIBUYKEHUE 3
HepasHomepHoe
4 MPSMOJIMHENHOE JBUYKEHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTH
IIpssmMonuneitHoe bubnnoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIDKEHUE. Y CKOPEHHUE 4
CxopocCTh NPSMOIMHEINHOTO
6 PaBHOYCKOPEHHOTO 1
neuxenus. ['padux
CKOPOCTH



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

JlaGopaTopHas pabora
"OnpeneneHue yCKOpeHus

bu6mmoreka [IOK

7 Tesa IIPU PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adbl
JBUKEHHUH 10 HAKIIOHHON 8
IJIOCKOCTH"
CBobOoHOE MazieHue Tel.
8
OnbiThl [Manunes
PaBHOMEpHOE ABMXKEHUE 110
okpy>kHOCTH. [lepuon u bubnnoreka [JOK
9 4acToTa OOpaIieHusl. https://m.edsoo.ru/ff0ael7
JluneiiHas u yrioBas 6
CKOpPOCTH
10 LlenTpocTpemMureabHOe
yCKOpEeHHUe
bu6mmoteka [IOK
IT i H .
11 CPBLIH JAROM HIBIOTOHA https://m.edsoo.ru/ff0ae61
Bexrop cuiel 5
Bropoii 3akon Herotona bubmorexa HOK
12 P . i https://m.edsoo.ru/ff0ae72
PaBHonelicTByrOIIAs crta .
Tperuii 3akon Herotona bubmorexa HOK
13 p ' https://m.edsoo.ru/ff0ae98
Cynepno3unus cui )
Pemenue 3anau Ha bu6mmorexa [IOK
14 IIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6

Hrrotona

c



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

Cuna ynpyroctu. 3aKoH

Bbubmmorexa [JOK

15 https://m.edsoo.ru/ff0aeca
I'yka 2
16 Pemrenue 3amgad mo reme
«Cuiia ynpyroctu»
Jlaboparopnas pabora bubnunoreka HOK
17 «OmnpeneneHue KecTKOCTU https://m.edsoo.ru/ff0aee2
HPYKUHBD) 8
bubmnoreka [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
Pemenue 3anay no teme bubmorera [JOK
19 A https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JlabopaTopHas pabota
" bubmuorexa [JOK
Omnpenenenue
20 https://m.edsoo.ru/ff0af8b
KO3 puIMeHTa TpeHus o
CKOJIBKEeHUS" -
Pemenue 3anau mo teme bu6mmoreka [IOK
21 "3akonbl Hetotona. Cuina https://m.edsoo.ru/ffOafb8

ynpyroctu. Cuna tpenus"

€



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e

CuJa TSOKECTH U 3aKOH
BCEMHUPHOI'O TATOTCHUS.

bubmuorexa [JOK

22 https://m.edsoo.ru/ff0af04
YckopeHue cBOOOTHOTO 4
MaJICHUS N
VYpoxk-koHpepeHuus
" JIBU>KEHUE TEJT BOKPYT
23 IPaBUTAIMOHHOTO LIEHTpa
(Conueunas cucrema).
lanaxtuku"
Pemenue 3anau nmo reme
24 "Cuna TSKECTU U 3aKOH bubmmorexa [IOK
" https://m.edsoo.ru/ff0af5f8
BCEMHPHOT'O TSATOTEHUS
IlepBas kocMuueckas bubnnorexka [JOK
25 ckopocTh. HeBecomocTs n https://m.edsoo.ru/ff0af33
Neperpy3Ku c
PaBHOBecue MarepuaibHON
TOYKU. AOCOTIOTHO TBEPI0E
N bubmuorexa [JOK
teno. PaBHoBecue TBEPAOTO
26 https://m.edsoo.ru/ffOafe3

TeJla ¢ 3aKPEIIEHHON OChIO
BpaleHus. MOMEHT CUIIBIL.
enTp TsKECTH

6



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

PaBHOBeCHE MaTepuaIbHON
TOYKH. AGCOTIOTHO TBEPIOE
Teno. PaBHOBecue TBEPAOTo

27
TeJla ¢ 3aKPEIIEHHON OChIO
BpalleHusi. MOMEHT CUJIBL.
LenTtp Ts0KECTH
Pemenue 3amad mo reme bu6mmoreka [IOK
28 "MowmeHT cwibl. LleHTp https://m.edsoo.ru/ff0b02b
TsxecTH" 4
[ToaroToBka K KOHTPOJILHOM
AGOTE 110 TeMe bubmuorexa [JOK
29 }? https://m.edsoo.ru/ff0b040
MexaHn4ecKoe ABUKEHHUE. 8
BsaumogeiictBue Ten" B
KonTponbnas pabota mo
Teme "MexaHudeckoe bubmorexa HOK
30 . https://m.edsoo.ru/ff0b06e
nBIKeHue. BzauMoneiicTBue c
Ten" -
Nmnynsc Tena. UMmmymnse
CHJIBI. 3aKOH COXPaHCHUS bubmorexa HOK
31 ’ P https://m.edsoo.ru/ffOb07f
UMIyJibca. YOpyroe u a
HEYNpPYroe B3auMOJIEUCTBUE B
Pemenue 3aiau nmo teme bu6mmorexa [IOK
32 "3aKoH cCOXpaHEHUS https://m.edsoo.ru/ff0b096

uMmIyinsca'

c



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

Ypok-koH(bepeHIus

33 "PeakTUBHOE IBUKECHUE B
NPpUPOAE U TEXHUKE"
Mexanudeckas padborta u bubmorexa [IOK
34 P https://m.edsoo.ru/ff0b0a8
MOIIHOCTb
4
bubmuorexa [IOK
PaGora cuitbl TSDKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YIPYTOCTH U CUJIBI TPEHUS 3
JlaGopaTopHas pabora
«Ornpenenenue padoThl CUIIbI
36 TPEHHUS IIPU PABHOMEPHOM
JBIKEHUU TEJIa 1Mo
TOPU30HTATBHOMN
MTOBEPXHOCTH»
37 CBs13b DHEPTUH U PaOOTHI.
[TorenumanpHas sHEPrUs
Kunernueckas sueprus. bubnuoteka [JOK
38 Teopema o0 kuHeTHUECKON https://m.edsoo.ru/ffOb0c3
DHEPruun 2
39 3aKOH COXpaHEHUs YHEPTUU

B MCXAaHUKEC



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

JlaboparopHas paboTta

bu6mmoreka [IOK

40 «M3ydeHue 3aKkoHa https://m.edsoo.ru/ffOb12f

COXPaHCHHUS SHEPT UM e
Bbu6mmorexa [JOK

KomnebarenpHoe IBHKEHHE U

41 https://m.edsoo.ru/ff0b185
€r0 XapaKTEePUCTUKH 8
3aryxaromiue KoueoaHusl. bu6mmoreka [IOK

42 BriayxaeHHbie KojeOaHusl. https://m.edsoo.ru/ffOb20f
Pe3onanc 0

43 MareMaTHYeCKUHA U
MPYXKUHHBIA MasSTHUKH
Ypoxk-uccienoBanue
«3aBHCUMOCTb MepUoa Bubmzorexa LIOK

44 N https://m.edsoo.ru/ff0b197
KOJIEOAHUH OT )KECTKOCTH X
MIPYXUHBI K MACCHI TPy3a» a

45 [IpeBpariieHre YHEPTUU IPU
MEXaHWUYECKUX KOJICOaHUIX
JlabopaTopHas pabora
«OrmpeeneHue 4acToThl 1 Brbmuozexa [IOK

46 https://m.edsoo.ru/ffOblae

nepuoJia KojaeOaHui
MPYKHHHOTO MasITHUKA)

c



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec

47

JlaGopaTopHas pabora
«[IpoBepka HE3aBUCUMOCTHU
nepuoja Kojebanuii rpysa,
MOJIBEIIICHHOTO K HUTHU, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197
a

48

MexaHU4eCcKHe BOJIHEIL.
CBoiicTBa MEXaHUUECKUX
BOJIH. HpOI[OJ'ILHLIe n
IOINECPCUYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21f
e

49

VYpoxk-koHpepeHuus
"MexaHHYeCKHE BOJIHEI B
TBEPJIOM TEJIE.
CelicMuyeckue BOJIHEI"

50

3Byk. Pacnipoctpanenue n
OTpa’KEHHE 3ByKa

51

Ypoxk-uccienoBanue
"HaOaroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOTHI"

52

I'poMKOCTE 3ByKa U BbICOTA
TOHA. AKYCTUYECKHAN
pe30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

VYpoxk-koHpepeHuus

bu6mmoreka [IOK

53 "V bpTpa3Byk U UH(PPaA3BYK B https://m.edsoo.ru/ff0b23c
NPpUPOAE U TEXHUKE" a
[ToaroToBka Kk KOHTPOJILHOM
" bu6mmoreka [IOK
pabote mo Teme "3aKOHbI
o4 https://m.edsoo.ru/ff0b25f
coxpaHeHusd. MexaHnueckue 0
KoJieOaHUs U BOJTHBI" B
KonTponbHas pabota mo
TeMe "3aKOHBI COXPAHCHHUS.
55
Mexanuyeckue KojaeOaHus U
BOJIHBI"
bu6mmoreka [IOK
DNeKTPOMarHuTHOE TOJIE.
56 https://m.edsoo.ru/ff0b2ab
DNeKTPOMarHUTHHIE BOJTHBI .
57 CgoiicTBa
ANEKTPOMATrHUTHBIX BOJH
Ypok-koupepennus "llkana
JJIEKTPOMATrHUTHBIX BOJIH. bubnnorexka [JOK
58 Hcnonp3oBanne https://m.edsoo.ru/ff0b2fe

3JIEKTPOMArHUTHBIX BOJH
TSI COTOBOM cBs3u"

6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

Ypoxk-uccienoBanue
"N3y4yeHue cBOMCTB

bubmuorexa [JOK

59 3JIEKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ffOb2c6
MTOMOIIbI0 MOOHIIEHOTO c
tenedona"
Pemrenue 3agaq Ha
60 oTpe/ieNICHUE YacTOTHI U
JUTHHBI JICKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHas pupojia bubmuorexa [JOK
61 cBeTa. CKOpOCTbH CBETA. https://m.edsoo.ru/ffOb31d
BosHOBEIE CBOMCTBA CBETA 0
HcTounuku cBera.
N bu6nmoreka [JOK
[IpssMmonuHeiHOE
62 https://m.edsoo.ru/ff0b365
pacmpocTpaHeHHE CBETA. g
3armennsa ConHua u JIyHsl B
3aKOH OTpa)KEHHUs CBETA.
bu6mmoreka [IOK
3epkana. Pemenue 3amaq Ha
63 https://m.edsoo.ru/ff0b38c
MPUMECHECHHE 3aKOHA 4
OTpPaKCHUS CBETA -
[Ipenomiienue cBeTa. 3aK0H bubmiorexa HOK
64 ' https://m.edsoo.ru/ffOb3ae

IMpECIOMJICHUSA CBETA

a



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHyTpEeHHEE
OTpa)kKeHUE CBETA.
Hcnonb30BaHne MOIHOTO
BHYTPEHHETO OTPaXKECHUS B
ONTHUYECKUX CBETOBOJIaX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5
C

66

JlaGopaTopHas paboTta
"UccrnenoBanue
3aBUCHUMOCTH yTJja
MIPEJIOMJICHUS CBETOBOTO
Jy4a OT yIJia najeHus Ha
rpanuiie "Bo3ayx-cTekyo""

67

VYpoxk-koHpepeHuus
"Mcnonp30BaHKuE MOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIEI,
OIITUKOBOJIOKOHHAS CBSI3L"

68

Jlumsel. Onrrnueckas cuiia
JIMH3EI

bu6nuorexa [IOK
https://m.edsoo.ru/ff0b3f2
C

69

[Toctpoenue n3odpaxeHuii B
JIMH3aX

bubnmnoreka [JOK
https://m.edsoo.ru/ff0b444
d



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

JIaboparopHast pabota
"Onpenenenue GOKyCHOTO

bubmuorexa [JOK

70 N https://m.edsoo.ru/ff0b420
pPacCTOSHUS U ONITUYECKOU 6
CHJIBI cOOMparoIeil TuH3b1" -
Ypok-koHbepeHIus bubnunoreka [HOK
71 "OnTu4eckue JMH30BbIE https://m.edsoo.ru/ffOc0a7
npuoopsI" e
bubmnoreka IIOK
I'ma3 kak ontudeckas
72 https://m.edsoo.ru/ff0b468
cucTtema. 3peHue p
Ypok-koHbepeHIus
73 "IledexTnl 3penns. Kak
COXPaHUTH 3peHue"
Paznoxenue 6enoro ceera B
bu6nmoreka [JOK
cnektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnosxeHue CeKTpaabHbIX c
uBeroB. Jlucnepcus ceera -
JIaGoparopHas paboTa
"OnBITH IO Pa3I0KEHHUIO
0eJIoro CBETAa B CIIEKTP U bubnmnoreka [JOK
75 BOCIIPUSTHIO [IBETA https://m.edsoo.ru/ff0c0e2

MIPEeIMETOB MPHU UX
HAOIIOICHUH Yepe3
1[BETOBbIE (PUIBTPHI"

a



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

YPOoK-nIpaKTUKyM
"BoJIHOBLIE CBOMCTBA CBETA:

76
aucnepcusi, tHTephepeHIus
u qudpakams”
Bbu6mmorexa [JOK
O P
7 meITel Pesephopaa i https://m.edsoo.ru/ff0c12a
MJIaHeTapHas MOJIENIb aTOMa 8
78 [Tocrynatel bopa. Monens
aroma bopa
Hcnyckanue u noriouieHue bubnnorexa [HOK
79 cBeTa aToMOM. KBaHTHI. https://m.edsoo.ru/ff0c144
JInnenyaTsle CIEKTPBI c
Ypok-TIpaKkTUKyM bubnnoreka [JOK
80 "Haluto/ieH1E CIIEKTPOB https://m.edsoo.ru/ff0c155
ucmyckauus" 0
bu6mmoreka [IOK
81 PannoakTHBHOCTH 1 €€ BUIbI https://m.edsoo.ru/ff0c167
2
CrpoeHue aToMHOTO sipa bubmorexa [IOK
82 P pa. https://m.edsoo.ru/ff0c18a
Hyxknonnas monens c
PannoaktuBHbIE bubmorexa HOK
83 A https://m.edsoo.ru/ff0clal

npespainieHus. M3o0Tomnsl

4



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14

Pemenue 3agay 1o teme:

bu6mmoreka [IOK

84 "PagnoakTuBHBIE https://m.edsoo.ru/ff0c1b4
npespamieHus" a

85 [Tepuon momypacnana
Vpok-koHpepeHIUA
"PpaﬂﬂoaKilBiBIe U3IYUEHUS buGnnorexa LIOK

86 o https://m.edsoo.ru/ff0c212
B IIPUPOJIC, MEIUIINHE, 6
TexXHUKe" B
SAnepHble peakuuu. 3aKOHbBI bubnuorexa [JOK

87 COXPaHEHUS 3apsAA0BOI0 U https://m.edsoo.ru/ff0c1c5
MacCOBOI'0 YUCEN 8
OHeprus CBsi3U aTOMHBIX bubnuorexa [IOK

88 snep. CBsi3b Maccel U https://m.edsoo.ru/ff0cld7
SHEPIUU a

89 Pemenue 3aa4d no reme
" nepHsle peakuun”
Peaxiuu cunTe3a 1 NeICHAA bu6nmoreka [JOK

90 snep. ctounuku sHeprun https://m.edsoo.ru/ffOcle8
CoinHna 1 3BE3] 8
VYpok-koHpepeHus
"SnepHas sHEpreTUKA.

91 JleficTBUS pagOAKTUBHBIX

U3JIy4YEHUN Ha JKUBBIE
OpraHusmsl"



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme

bu6mmoreka [IOK

92 "DeKTpOMarHuTHOE TOJIE. https://m.edsoo.ru/ff0c223
DNEeKTPOMarHUTHHIE BOJHBI. e
KBanToBBIC siBEHUS"
KonTponbhas pabora mo
93 TeMme "DIeKTpOMarHuTHOE
nosie. DJIEKTPOMarHUTHBIC
BOJIHBI. KBaHTOBBIC siBICHUS"
[ToBTOpenue, obo0IEHNE.
JIaGopatopHbie pabOTHI 1O bubmorera [JOK
94 kypey "Bianmonelicraie https://m.edsoo.ru/ff0c245
Ten" :
IToBTOpenue, o6o0IEeHNE.
Pemienue pacueTHbIX U bubmorexa HOK
95 https://m.edsoo.ru/ff0c257

KaueCTBEHHBIX 3a7a4 o
teme "TemnoBeie porecch”

2



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

[ToBTOpenue, 060061IICHHE.

Pewrenue pacueTHbIx U bubnmoreka [JOK

96 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0c2a2
teme "KIIJI TernnoBbIx 2
nsuraresieii"
[ToBTOpenue, 060061IICHHE.
Pemenue pacueTHbIx 1 bubnuorexa [JOK

97 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0c2b3
teme "KIIJT 0
3IEKTPOYCTAaHOBOK"
[ToBTOpeHue, o00O0OImICHME. bu6mmoreka [IOK

98 JIaGoparopHbie pabOTHI IO https://m.edsoo.ru/ff0c2c5
Kypcy "CBeToBbie siBieHUS" 2
[ToBTOpEeHue, 060061IEHNE.
Pabora ¢ TekcTamu 1o Teme bubmorexa [JOK

99 https://m.edsoo.ru/ff0c2d6
"3aKOHBI COXpaHEHUs B 3
MeXaHHuKe" B
[ToBTOpEeHue, 06061IEeHNE. bubnuoreka [IOK

100 | PabGora ¢ TEKCTaMH 10 TEME https://m.edsoo.ru/ff0c2e8
"Konebanus u BoJHBI" 2
IToBTOpenue, o6o0IIEHNE. bubmmoreka [IOK

101 | PabGota ¢ TeKCTaMH 10 TEMeE https://m.edsoo.ru/ff0c304

"CBeTOBbI€E SIBJIEHUA"

4



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, obo0mIEHNE.
Pabora ¢ TekcTamu 1o Teme

102 | 1
KBaHToBas u simepHast
¢dbuszuka"
OBIIEE KOJIMYECTBO YACOB 102 97

I10 ITPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

®dwusuka, 7 knacc/ [lepeimkua A.B., A.M.UBanoB. -Mocksa: [IpocBemenue,
2022

» ®usuka, 8 knacc/ [lepeimkun A.B., A.l.UBanoB. —-Mockga: [Ipocseliienue,
2022

» Gusuka, 9 xknacc/ [epsimkun A.B., ['ytHuk E.M. —Mockga: [Ipocsenienue,

2022

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Jlykamuk B.1. CoopHUK BOIIPOCOB U 3a/1a4 1o pusuke. 7 - 9 k1. M.:
[Tpocsemenwne, 2010 rox

Junaktudeckue Matepuanbl. Gusnka. 7 Kiacc: ydeOHO-METOANIECKOE
nocobue/ A.E.

Junaktrnaeckue MaTepranbl. Pusnka. 8§ Kiace: ydeOHO-METOMICCKOE
nocobue/ A.E.

Junaktruaeckue MaTepranbl. Pusnka. 9 kiace: yaeOHO-METOMIECCKOE

nmocooue/ A.E.



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
NHTEPHET

1. bubimoteka — Bcé 1o npeamety «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

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

3. Enunas xomnekuus nudpoBbIx 00pa3oBaTeNbHBIX peCcypcoB. — Pexxum

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


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




