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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (u3uMKe Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHHH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUSI Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Taxxe ¢ yu€ToM (eaepaibHoil pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueOHoro npeamMera «Ousnkay.

Copepxanne mporpamMmbl 1Mo (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIMXCSd U OPraHu3alfio H3y4YeHUs
(Gu3NKM Ha NEITeNbHOCTHOM OcHOBe. B mporpamme mo (u3MkKe y4YHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanusauuu TpebdoBanuit ®I'OC OO0
MUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM O0y4YeHHUs, a TAKKe
MEXMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHMUs.

[Iporpamma no (pusmnke ycTaHaBIMBAET pacHpeesieHne yueOHOro MmaTepurania
1o rojiam o0ydeHus (1o Kjaccam), mpeajaracT MPpUMEPHYIO MOCIeI0BATEIbHOCTh
M3YYCHHUS TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHS IMPEIMETHOTO COJEP)KaHUSA H
yu4éTe BO3PAaCTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[IporpamMmma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
HOMOIIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl IO y4eOHOMY MPEIMETY.

®u3uKa ABISIETCS CUCTEMOOOPA3YIOIINUM JJI1 €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, TOCKOJIBKY (PM3MUYECKUE 3aKOHBI JISKAT B OCHOBE MTPOLIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpOHOMHUEH 1 (u3HUecKoii reorpadueii, BHOCUT
BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPeNoCTaBiseT Haubosee siCHbIE
o0pa3ipl MPUMEHEHUSI HAYYHOTO METOJa MO3HAHMs, TO €CTh CIoco0a MOTydeHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

Onna U3 THaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH U
MHTepeca K HayKe y 00yJaronuxcs.

N3ydenne ¢u3mkun Ha 0a30BOM ypOBHE TIPEANOJiaraeT OBJAJCHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHNS;

e UHTEPIPETHUPOBAaTH  JAaHHBIE W  MCIOJb30BaTh  HAy4dHbIE
JI0Ka3aTeNIbCTBA JJIS MTOJTyYEeHHUs BEIBOJIOB.

enmun wu3yueHuss (U3MKU Ha YypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
onpenenensl B Konuenmuu mnpenogaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoin @expepauuu, pearnu3yrOMIMX
OCHOBHBbIE  00111€00pa3oBaTelIbHbIE MPOTPaMMbl, YTBEPKAEHHOW pEHICHHUEM



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).
Heau usyvyenust pusuku:

npuoOpeTeHre HWHTEepeca W CTpeMJIeHUS OOydJalomuXxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaTbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TIO3HAHUS U (POPMHUPOBAHUE
HCCJIEIOBATENIbCKOTO OTHOIICHHUS K OKPY KAIOUIUM SIBJICHUSM;
(dopMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3yueHHUs] OCHOB
CTpOCHHS MaTepuu U QyHIaAMEHTaIbHBIX 3aKOHOB (DU3HKH;
dopMupOBaHrE TPEACTABICHUNA O PONU (U3MKH IS Pa3BUTHS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  cepax  Oynyuien
podeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOJATOTOBKA K
JanbHenIeMy 0o0y4eHHI0 B 3TOM HaIPaBJICHUH.

JIoCcTHKeHHE 3THX IIeJIeld MpOorpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAHWM O  JUCKPETHOM CTPOSHHMU  BEHIeCTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETECHUE YMEHUN OMHUCHIBATH U OOBIACHATH (PU3NUYECKHUE SIBJICHUS C
UCIIOJIb30BaHUEM IMOJTYUYECHHBIX 3HAHUM;

OCBOEHHE METOJOB pEIICHUS NPOCTEHIIMX pacUETHBIX 3ajJady C
UCIOJIb30BaHUEM  (PU3MYECKUX MOJENEH, TBOPUYECKMX U MPaKTUKO-
OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHUM HAOIIOAaTh TPUPOIHBIC SIBICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOTBI ¥ JKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(pOpManuen (U3NIECKOro COJEp KaHMS,
BKJTIOUYast UHGOPMAIIMIO O COBPEMEHHBIX JOCTUKEHUSIX (PU3UKHU, aHATIU3 U
KpPUTHYECKOE OIleHMBaHUE WH(popMaIny;

3HAKOMCTBO cO chepaMu NpodheCCHOHAIBHON AeATeIbHOCTH, CBSI3aHHBIMHU
C (U3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JOCTUKEHUAX (PU3NUECKON HAYKHU.

Ha wusyuenue Qusuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETrO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kj1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 ygaca (3 yaca B HEJENIO).
[Ipenyaraemelii B mporpamMme o (U3MKe MepeyueHb J1abopaTOpHBIX paboT U
OTILITOB HOCUT PEKOMEHJATEIbHbBIN XapaKTep, YUUTEIb JIeJIaeT BBIOOp MPOBEACHUS
Ja00paTOPHBIX PabOT W OMBITOB € YYETOM HWHIUBUAYAIBHBIX OCOOCHHOCTEU



O6y‘IaIOHII/IXC$[, CIIMCKa 3KCIICPHUMCHTAJIbHBIX SaﬂaHHﬁ, npeajiaraCMbpiX B paMKax
OCHOBHOTI'O I'OCYJapCTBCHHOTI'O 3K3aMCHa I10 (1)I/ISI/IKC.



COAEPXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®usnka u e€ poJib B NO3HAHUM OKPY:KAIOLIEr0 MHUPA.

®u3nka — Hayka o mnpupoze. SABneHust npuponabl. PU3NYECKUE SBIICHHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npubopsl. [lorpemHocts u3mepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u qpyrue ectecTBeHHbIE HAYKU U3y4aloT npupoay. EctecTBeHHO-
HAy4YHbI METOJl TIO3HAHWsS: HaAOMIOJCHHE, IIOCTAaHOBKA HAYyYHOI'O BOIpPOCA,
BBIIBIDKEHHUE THIIOTE3, OSKCIEPUMEHT IO TPOBEpPKE THUIIOTE3, OOBSICHEHUE
HabmoaeMoro sBieHus. Onucanue GU3NIECKUX SIBJICHUN ¢ TTOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBbBIE

SABJICHUS.
2. ®duznueckue NpudOpPHI U Mpolieaypa IPSIMbIX U3MEPEHHUN aHAJIOTOBBIM U
U (ppOBBIM IPUOOPOM.
Jlabopamopnwie pabomot u onvimeot.
1. OmnpezeneHue LEHbI ASIEHUS IIKaJIbl U3MEPUTEIHLHOIO IPUOOPA.
2. H3mepeHune pacCTOSHUM.
3. H3mepenue 06bEMa JKUAKOCTHU U TBEPAOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL
5. M3mepenue temneparypsl NPU HOMOIIM KUIAKOCTHOTO TEPMOMETpa M
JaTYMKaA TEMIEPATYPHI.

6. IIpoBeneHue nccneaoBaHUs IO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJIETA
IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeEM OOJIblIe, YeM OOJblle BBICOTA
ITyCKa.

Paznen 2. IlepBoHayaibHble CBeIeHHUS 0 CTPOCHHHU BellleCTBA.

CtpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHue uactul BemectBa. CBA3b CKOPOCTHM JABWKEHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBrkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTtammyeckux) Tesi. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

1. HaOmronenune 6poyHOBCKOTO JBH)KECHUSI.

2. HaGmonenue nuddysun.



3. HaGmropgenne  siBneHud,  OOBACHAIOIIMXCS  MPUTSOHKECHUEM  WJIH
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie pabomwt u onvimot.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbIThI IO HAOIOICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUSL.
Pasznen 3. /[BukeHHe H B3aUMOAelCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpellHsIsi CKOpPOCTh NP HEPABHOMEPHOM ABWKEHHH. Pacuér myTu u
BPEMEHU JIBUKEHUS.
SBneHune uHEpUMHU. 3aKOH HMHEpLHUHU. B3auMmopelcTBHE Tell Kak MpUYMHA
U3MEHEHMUS CKOPOCTH JIBIDKEHMS Tell. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InotHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHHULE
o0bEMa BellecTBa.
Cuita Kak xapakTepUCTHKA B3auMOAEHCTBUSA Ten. Cuna yrnpyrocTd M 3aKOH
I'yka. M3mepenne cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHUS M CUIIA
TshkecTy. Chita TsKecTH Ha Ipyrux ruianerax. Bec rema. HesecomocTs. Crioxxenue
CWJI, HaIlpaBJIECHHBIX MO OJHOM mpsAMoi. PaBHozeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOIE U TEXHUKE.
Jemoncmpauuu.
1. HabOmropgeHne MexaHU4eCKOTO JIBUKEHHUSI Tela.
2. HM3mepeHne CKOPOCTH MPSIMOIMHEMHOTO ABUKEHHS.
3. HaOmronenue siBieHUs] UHEPLUH.
4. HaOmronieHre M3MEHEHHsI CKOPOCTH IIPH B3aMMOJIEHCTBUH TEJL.
5. CpaBHeHHME MacCC MO B3aUMOJICCTBUIO TE.
6. Cno)keHue Cui1, HallPpaBJICHHBIX 10 OJHOW MTPSMOM.
Jlabopamopnwie padbomut u onvimot.
1. OmpenenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).

2. OmnpepeneHne cpeHE CKOPOCTU CKOJIBKEHHsS OpycKa WM LIapuKa 1o
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue IIOTHOCTHA TBEPAOTO TENA.

4. OmbITHI, JNEMOHCTPUPYIOIIKUE 3aBUCUMOCTH pacTskeHus (aedopmariviu)
IPY>KUHBI OT TPUIIOKEHHOU CHUJIBI.

5. OmnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHHS CKOJIBXEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS IOBEPXHOCTEM.

Pa3nen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.



I[aBJ'IeHI/IC. CriocoOsbl YMCHBIICHUA WU YBCIIMYCHUA JaBJICHUA. I[aBJ'ICHI/Ie rasa.
3aBUCHUMOCTbD JaBJICHHUA Ta3a OT O6’BéMa, TCMIICPATYPHI. Hepezxat{a JaBJICHUA
TBépI[I)IMI/I TCJIIaMH, XHIAKOCTAMH H Ta3aMH. 3akoH Ilackansa. IlmeBmaTtmueckue
MaIllMHBI. 3aBUCHMOCTD JaBJICHUA XHUAKOCTH OT FJ'Iy6I/IHBI. r I/II[pOCTaTI/I‘-ICCKI/Iﬁ

napajiokc. Coobmaromnuecs: cocyasl. ['uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpUUMHBI CyIIECTBOBAHHUS
BO3AyIIHOW 00onouku 3emau. OmbiT Toppuuennu. M3mepenue armocdepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO AaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.

[TpuGops! a5 U3MEpeHHst aTMOCPEPHOTO TaBICHUSI.

JlericTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITankuparomas

(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. BozmyxorniaBanue.

Jemoncmpayuu.

3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTyPBhl.
[lepenava 1aBiaeHUS )KUAKOCTHIO U Ta30M.
Coobmiaromyecst COCy/Ibl.

['mapaBiryeckuit mpecc.

[IposiBeHne aeicTBUS aTMOC(HEPHOTO JIaBIICHHUS.

A A

TCJIa U IINIOTHOCTH KUJIKOCTH.

~

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KHIKOCTH.

3aBUCHUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOW 4YacTu

8. YcioBHeE IUIaBaHUS TEI: IJIaBaHUE UJIN IOIrpy>KCHUC TCJI B 3aBUCUMOCTHU

OT COOTHOIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.
Jlabopamopnwie padbomut u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00BbEMA MOTPYyKEHHOM B

KHUIKOCTb 4aCTH TCJIa.

2. OmpenenieHUE  BBITUIKUBAIONIEH  CWJIbL, JCHCTBYIOIIEHM HAa  TEJO,

IIOIPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBL, IEUCTBYIOIIEH HA TEJIO

B X KUIKOCTH, OT MaCCHhI T€J1a.

4. OmpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOMIEH CHIIBL,
JIEUCTBYIOIIEH HA TEJO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHOM B KHUIKOCTh

qaCTH TCJI1a U OT INIOTHOCTH KUIKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U

OIIPELICJIEHUE €€ TPY30IIOABEMHOCTH.
Pa3znen 5. PaboTa u MoiHOCTh. DHeEpIrus.
Mexanuueckas padbota. MOIIHOCTb.
[IpocThle MexXaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IIJIOCKOCTD.

IIpaBuno

paBHOBecusi pbluara. llpumeHeHue mpaBuia paBHOBECHUsSI pblyara K OJIOKY.



«30n0toe npaBuiio» MexaHnuku. KIIJ[ mpocTeix MexaHn3mMoB. [IpocTbie MEXaHU3MBI
B OBITY U TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHLMANbHAs SHEPIUs.
[IpeBpaiienrie 0AHOrO BUAAa MEXaHUYECKON SHEPTUU B APYroil. 3aKOH COXPaHEHHUS
SHEPIrUu B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomwt u onvimeot.

1. Ompenenenue paOOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHUM Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnepoBanue ycioBHi paBHOBECHS phlUara.
3. Hsmepenue KII/] HaKJIOHHOM TUIOCKOCTH.

4. V3yueHne 3aKOHA COXpPaHEHUs MEXaHUYECKON JHEPTHH.
8 KJIACC

Pa3nes 6. TenioBble siBJIEHNS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU CTPOCHHUS
BemecTBa. Macca M pasMepel aTOMOB U MOJIEKYJ. OMNBITHI, MOATBEPKIAAOIINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, MKUAKOTO W Ta3000pa3HOTO COCTOSHUW BEIECTBA.
Kpucrannnueckue n amopgubie tena. OObsICHEHHE CBOMCTB ra3oB, >KUJIKOCTEU H
TBEPABIX TEJA HA OCHOBE IMOJIOXKEHUH MOJEKYISIPHO-KMHETHUYECKOW TEOpPHUHU.
CmaumnBaHK€e U KalWUISIPHBIE SIBJIEHUS. TemIoBO€e pacliupEHne U CKATHE.

Temneparypa. CBsi3p TemImeparypbl CO CKOPOCTBIO TEIUIOBOTO JBHYKEHUS
yactull. BHyTpenHsiss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH SHEpruu:
TEIUIoNepeada U coBeplieHre padoTel. Bubl Temonepenayu: TEIIONPOBOAHOCTb,
KOHBEKIUS, U3TyYEHUE.

KonuyecTBo TernoTel. YaenbHasl TEIIOEMKOCTh BellecTBa. TermooOMeH |
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjaoBoro Oamanca. IlmaBnenue
OTBEPAECBAHUE KPUCTAUIMYECKMX BEHIECTB. YJEJIbHAsl TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcauus. Mcnapenue. Kunenue. YnenbHasi Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHS OT aTMOC(EpPHOro
JABJICHUS.

BrnaxuocTts Bo3ayxa.

DHeprus TOIIMBA. Y AeNbHAs TEMIOTA CTOPAHUSL.

[Tpuntuner pabotel TeroBbix asurateneit KIIJ[ TermoBoro msuraresns.
TerutoBble IBUTATENM U 3aLIATA OKPYIKAIOIIEH CPEIbI.
3aKOH COXpPaHEHHU U MPEBPALLEHUS JHEPTUU B TEIJIOBBIX MPOLECCAX.
Jemoncmpayuu.

Habmonenue 6poyHOBCKOTO TBUKECHUSI.

Hab6monenune nuddyszun.

HabGnronenue sBieHnii CMauYMBaHUs U KaWJUISIPHBIX SIBJICHUIA.
Habnrogenue TenaoBoro pacivpeHus Ted.

Hown e



5. M3MeHeHue naBieHus raza npv U3MEHEHUM 00bEMa W HarpeBaHUM WM
OXJIAXKJICHHH.
[IpaBuiia u3mMepeHusi TEMIEPATYPHI.
Buasl Teronepenaun.
OxJ1aXKJIeHUE MPU COBEPIICHUH PaOOTHI.
. HarpeBanue npu coBepiiieHnr paboThl BHEITHUMU CHJIAMHU.
10 CpaBHeHUE TEMIOEMKOCTEN PA3JIUYHBIX BEIECTB.
11. HaOironeHme KUIeHus.
12. HaGntoieHre MoCTOSIHCTBA TEMITEpaTyphl ITPH IJIaBJICHUU.
13. Moienu TEMJIOBBIX JIBUTATEICH.
Jlabopamopnuie pabomot u onvimot.
1. OnbIThl O OOHAPYKEHUIO NEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSAKEHUS.
2. OnbITHI IO BBIPAITMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WIIM caxapa.
3. OmpITeI MO HAOIOMEHUIO TETUIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTCH H
TBEPABIX TEII.
OmnpeneneHue 1aBieHUs BO3/lyXa B OAJIJIOHE MINPHULIA.
5. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJIICHHMSI BO3JyXa OT €ro
00BbEMa 1 HArpEeBaHUS WIH OXJIAXKICHUSI.
6. HaGmioneHnve w3MeHEHUsi BHYTPEHHEH OHEpPruM Telna B pe3yJibTaTe
TEerIonepeaun U paboThl BHEITHUX CHUJI.
7. UccnenoBanue sBIEHUS TEIUIOOOMEHA IPU CMENIMBAHUU XOJOJHOM U
ropsityer BOJBL.
8. OmpeneneHrie KOJIWYECTBA TEIJIOTHI, MOJYYEHHOTO BOJAON MIPH TEILLIOOOMEHE
C HAarpeThIM METAJUTMUYECKUM LIJIUHAPOM.
9. Ompenenenuie yienbHON TEIIOEMKOCTH BEIIECTBA.
10. UccnenoBanue mporecca uCrapeHus.
11.Onpenenenre OTHOCUTENBHON BIXKHOCTH BO3/1yXa.
12.Onpenenenne yaenIbHOM TEMIOTHI IIABJICHUS JIb/A.

Pa3znes 7. DiiekTpruecKkue 1 MArHUTHBIE SIBJICHUSI.

OnexTpuzanms Ten. [[Ba poma 3JIeKTpUYECKHX 3apAnoB. B3ammoneiicTBhe
3apspkeHHbIX  Ted. 3akoH KyioHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTMYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKIY TE€JIaMM).

OnekTpuueckoe mosie. Hanpssk€HHOCTH 3iekTpudeckoro mnois. [IpuHuun
CYTEPIIO3UIINH YJIEKTPUUECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsAaoB. DJIEMEHTAPHBIA JJIEKTPUUYECKUUN 3apsi.
Crpoenue aroma. IIpoBomHMKM U JUAJEKTPUKUA. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsaa.

ONEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
MCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBHS D2IJIEKTPUUECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckass nenb. Cuna  TOKa.  DJEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y IETBbHOE CONPOTHUBICHUE BEHIECTBA. 3aKOoH OMa
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Uit yyactka 1enu. [locnenoBarenbHoe U napajijieibHOE COeIMHEHHUE TPOBOTHUKOB.

PaGota u MOIIHOCTH dJEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DNeKTpUYECKUe TENU U MOTPEOUTENn NEKTPpUIECKor dHepruu B ObITY. KopoTkoe
3aMbIKaHHUE.

[TocTostHabIe MarHuTH. B3anMoelicTBHE MOCTOSIHHBIX MAarHUTOB. MaruutHoe
nosie. MarHuTHoe moje 3eMJId U €ro 3HayeHue isd ku3Hu Ha 3emuie. OmnbIT
Opcrenaa. MaraHuTHOe MoJje AMeKTPUIeckoro Toka. [IpuMenenre 3IeKTpOMarHiToB
B TeXHUKe. JlefiCTBUE MArHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM. DIJIEKTPOIBUTATENb
MOCTOSIHHOTO ~ TOKa. VIcmonb30BaHWE  AJEKTPOJABHUraTeied B TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Jlemoncmpayuu.

DneKTpu3aIys Tell.
JIBa pojia SIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3apsSKEHHBIX TEL.
YCTpOUCTBO U IENCTBUE IIEKTPOCKOIIA.
DnexTpocTaTuuecKast HHAYKIIHSL.
3aK0H COXpaHEHUS ICKTPUUSCKHX 3apPsIIOB.
[TpoBOTHUKY U AUDICKTPHUKH.
MonenupoBaHUe CUTIOBBIX TUHUH dJIEKTPUICCKOTO TTOJISI.
VIcTOYHHKY ITOCTOSTHHOTO TOKA.
. JleiCTBUA DNEKTPUYECKOTO TOKA.
10 DIEKTPUIECKUNA TOK B JKUTIKOCTH.
11.T"a30BsIi1 pa3psiz.
12.I3mepenne cuiibl TOKa aMIepMETPOM.
13.U3mepeHune 3JIeKTpUIECKOro HampsKEHHs BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH COMPOTUBIICHUH.
15.B3anmoielicTBHE NOCTOSIHHBIX MATHUTOB.
16.MonenupoBaHie HEBO3MOKHOCTH Pa3/ICICHHS TTOJIFOCOB MAarHUTA.
17.MonenupoBaHNE MarHUTHBIX MOJICH MMOCTOSTHHBIX MAaTHUTOB.
18.OmbIT Dpcrena.
19.MarauTHoe€ 1oJie TOKa. DIEKTPOMAarHuT.
20. JleiicTBHE MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.
21.DnekTpoIBUTaTelb MOCTOSTHHOTO TOKA.
22.27eKTpOreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomot u onvimot.
1. OneiTel 1O HAOMIOMEHUIO DIIEKTPU3AMMA Tl HMHAYKIUEH W TpHU
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CONIPUKOCHOBEHUHU.
2. UccnenoBanue JEWCTBHUSI DJICKTPUUYECKOrO TOJISI HA TMPOBOAHUKUA U
TABJIEKTPUKHU.

COopka u nmpoBepka padOThI AJECKTPUUECKOM 1IETH MOCTOSHHOTO TOKA.
M3mepeHne u peryIupoBaHe CHITBI TOKA.
5. M3mepeHue u peryImpoBaHUE HAMPSKCHUS.
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6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYILIETO 4YE€pe3 PE3UcCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIICHUS
IIPOBOJIHUKA OT €T0 JUIMHBI, ILIOIIAIN IIONIEPEYHOT0 CEYEHMs U MaTeprala.

8. IlpoBepka mpaBWiIa CIOXKEHUS HANpsSHKEHUH TpU  TOCIEI0BATEIHHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia JUii CHIbl TOKA IPU MApaJUIEIbHOM COECIUHEHUU
PE3UCTOPOB.

10.Onpenenenune paboOThI 2IEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. Onpenenenne MOIHOCTH AIEKTPUIECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12.ViccnenoBaHne MAarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MAarHUTOB.

13.M3yueHne MarHuTHOTO M0JIsE HOCTOSTHHBIX MarHUTOB IIPU UX OOBEIUHEHUU U
pa3aesIeHuN.

14.ViccnenoBaHue 1eHCTBUS SJEKTPUUECKOI0 TOKa HA MAaTHUTHYIO CTPEJIKY.

15.OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBUS KaTYILIKU
C TOKOM M MAarHuTa OT CHJIbI TOKA U HaIlpaBJIEHUS TOKA B KATyLIKE.

16.13yueHue neicTBUSI MAarHUTHOTO TOJISE HA TPOBOJAHUK C TOKOM.

Pa3nes 8. CBeToBbI€e AABJICHUS.

JlyueBas  moxmens  cBera.  Mcrounmku ~— cBera.  [IpsmonuueinHoe
pacupoctpanenue cserta. 3atmenus: Connua u JIynel. Otpaxenue ceera. Ilnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeTta. l[lonHOe BHyTpeHHee
oTpaxkeHue cBeTa. Mcrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

JInnza. Xopa mydeid B mtuH3e. OnTudeckas cucrema (oTtoanmnapara, MUKPOCKOIIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim3opyKkocTs U 1aTbHO30PKOCTb.

Jlemoncmpayuu.

[IpssMONMHENHOE PACTIPOCTPAHEHUE CBETA.
OTpakeHue cBera.
[Tosryuenune u3o0pa>keHu B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.
OnTuuecKkuii CBETOBO/I.
Xop mydeid B coOuparolei JIMH3e.
XO0J JIy4er B pacCEMBAIOLIEN JIMH3E.
[Tonyuyenue n3o00paxeHil ¢ TOMOUIBIO JIMH3.
. IIpunuun aeicTBus Gporoanmnapara, MUKpPOCKOIIA U TEIECKOIIA.
10.Monens riasa.
Jlabopamopnwie padbomut u onvimot.
1. HccnenoBanue 3aBHCHMMOCTH YIUIa OTPaKEHHsI CBETOBOTO Jydya OT yrjia
MAJCHMSL.
2. M3ydeHue xapakTepuUCTUK N300paXeHUs IPeIMETa B INIOCKOM 3epKaJie.
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3. UccnenoBanue 3aBUCHMOCTH YIJIa TIPEJIOMJIEHHUSI CBETOBOIO Jy4ya OT yrIJia
naJieHUs] Ha TPAHUIIE «BO3IYX—CTEKIION.

4. TlonydeHue N300pa)KEHUH C TOMOIIBIO COOMPAIOIIEH JTHH3BI.

5. Ompenenenrie HOKYCHOTO pacCTOSHUS M ONTHYECKOM CUIIBI coOuparoiei
JIH3BI.

9 KJIACC

Pa3nen 8. Mexannueckue siBJICHHUA.

Mexanndeckoe aBwkeHue. MarepuanbHas Touka. (Cucrema  OTCYéTa.
OTHOCHUTENIBHOCTh MEXAHUYECKOIO JBWKEHHA. PaBHOMEpHOE IPSAMOJIMHEWHOE
nBrkeHue. HepaBHomepHoe npsMoiuHeitHoe aBrkeHue. CpeaHsss 1 MTHOBEHHAas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsMonuHelHHoe aBmkeHue. CBoOonHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBHKEHUE MO OKpyx)HOCTU. Ilepuon m vacrora oOpaiieHus.
JIuHeHas u yriioBast CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHUE.

IlepBsii 3ak0oH HproToHa. Bropoit 3akon Herotona. Tperuit 3akon HeroToHa.
[IprHIMT CynepnIO3ULINY CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujia TPEHHsI CKOJIBKEHHUS, CHIIa
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOJHOTO
nageHus. J[Bwkenue ruiaHer Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue marepuaabHOM TOYKU. AOCOTIOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamleHusi. MOMeHT cuibl. L{eHTp TshkecTu.

Nmnynec tena. 3menenne nmnyisbea. UMnynbce cuibl. 3aKOH COXpPaHEHMS
MMITyJIbca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabota W MOIIHOCTb. PaboTa cui TSKeCTH, YHNPYrocTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHUManbHas SHEPTUs Tena, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIManpHas 3Heprus c:kaTou NpykuHbl. Kunetnyeckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXaHWYECKOU
JHEPIUH.

Jlemoncmpayuu.

1. HaOmioneHne MexaHMUECKOro ABM)KEHHUS TeJla OTHOCUTENIBHO Pa3HbIX Tel

OTCYETa.
2. CpaBHEHHME IIyTE€d U TPACKTOPUN IBHKEHHUS OJHOTO M TOrO KE Tena
OTHOCHUTENBHO Pa3HbIX TEN OTCUETA.
N3mepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHUS.
4. VccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUSI.
HabGntonenue nBUKeHUs Tena Mo OKPY>KHOCTH.



6. HaOmionenue MmexaHnuecKuX sIBICHUM, IPOUCXOASAIIMX B CHCTEME OTCUETA
«Tenmexka» mpu €€ paBHOMEPHOM M  YCKOPEHHOM JIBHJKCHHUH
OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

7. 3aBUCHUMOCTb YCKOPEHHUS Te€Jla OT MAacChl Te€Ja U JCHCTBYIOIIEH HAa HEro
CUJIBL.

8. HaOnroneHue paBeHCTBa CUII TPU B3aUMOICHCTBUHU TEJL.

9. M3MeHeHue Beca Tena Npu YCKOPEHHOM JIBHKCHUU.

10. [Iepenaua umiynbca npyu B3aMMOJAEHCTBUH TEN.

11. [IpeoOpa3zoBaHus SHEPTUY PY B3AUMOJAECHCTBUHN TEJL.

12. CoxpaHeHHE UMITYJIbCA MPU HEYNIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHHe UMITYJIbca MPU a0COJIFOTHO YIIPYTOM B3aUMOICUCTBHH.

14. HabnrogeHne peakTUBHOTO JBUKCHHSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUU IIPU CBOOOTHOM MAJICHUH.

16. CoxpaHEHHE MEXAHUYECKON YHEPTUU MPU JIBUKECHHUU TEJA MO AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie padbomut u onvimot.

1. OmpeneneHue cpeaHENd CKOPOCTH CKOJILKEHUSI OpycKa WM JBUKECHUS
[IAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

2. OnpenenieHUE YCKOPEHHUS Tella MPU PABHOYCKOPEHHOM JIBUKEHHUU I10
HaKJIOHHOMW IIOCKOCTH.

3. HccienoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

4. HccnenoBanue 3aBUCMMOCTH CWJIbI TPEHHUS CKOJIBKEHUSI OT  CHJIbI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenencaue KodhPUIMeHTa TPEHUS CKOJIBKCHHUS.

6. OnpeneneHune )KECTKOCTHU MPYKUHBI.

7. Onpenenenue pabOThl CUITBI TPEHUS TP PABHOMEPHOM JIBUKEHUU TEJIa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

8. Ompenenenrie pabOThl CWJIBI yOPYTOCTU TpPU MOABEME Tpy3a C
UCIIOJIb30BAHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

Pa3znen 9. Mexanuveckue Koy1e0aHus U BOJIHBI.

KonebarenbHoe nukenrne. OCHOBHbBIEC XapaKTEPUCTUKU KOJICOAHUM: MTEPUO/I,
4acToTa, aMIUIUTyAa. MareMaTu4ecKui U NMpyKUHHbIA MasATHUKU. [IpeBpainenue
DHEPTUU MPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue — koneOanus.  BwiHyxkzaeHHble — KosieOaHusi.  Pe3oHaHc.
Mexannueckre BoOdHBI. (CBOHCTBA MEXaHWYECKHMX BOJIH. [IpoposibHble U
MONEepeYHble BOJHBL. J[MMHA BOJHBI W CKOPOCTh €€ pacnpoCTPAHEHUS.
MexaHnnuyeckre BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.



3ByK. I'poMKoCTh 3ByKa M BblcoTa TOHA. OTpaxeHue 3Byka. MHpa3Byk u
YJIBTPa3BYK.
Jemoncmpauuu.
1. HaOmonenue koneOaHUi Ted MOJ JEUCTBUEM CUIIbI TSDKECTU U CHJIBI
yIpYyrocTy.
HabGnronenue kosiebaHuil rpy3a Ha HUTU U HA IPYKUHE.
HabGnrogenue BbIHYKICHHBIX KOJICOaHUI U pE30HaHCA.
PacnipocTpaneHne npoJ0JIbHBIX U MONEPEYHBIX BOJH (Ha MOJIENH).
HabGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHI1 PE30HAHC.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHre YacTOThl U Tepuoja KoJeOaHWH MaTeMaTHYECKOTrO
MasiTHUKA.
2. OmnpezeneHne 4acTOThI U EpUoAa KOJIEOAHHM MPYKUHHOTO MasiTHUKA.
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3. HccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJICOAHUH MOBEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH NIEPHO/Ia KOJIeOaHUI IPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoyieOaHuil rpys3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TlepuoAa  KoJjeOaHui
IPY>KMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaICHHUS.

Pa3nen 10. DiiekTpoMarHuTHOE 10JIE ¥ JIEKTPOMATrHUTHbIE BOJIHBI.

OnbiTel @apanes. SABneHue 3J1eKTpOMarHUTHOM MHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crioco6b1 MOJTYYEHHUS ANEKTPUUYECKOU HSHEPTHH.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHblE  BOJMHBL.  CBOMCTBa
ANEKTpOMarHuTHbIX BOJH. Illkama »neKTpoMarHUTHBIX BOJIH. Mcmolsib30BaHHE
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJIEKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BOJMHOBBIE CBOMCTBa
CBeTa.

Jlemoncmpayuu.

1. CBolcTBa AIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomut u onvimot.

1. N3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOHIIBHOTO

TenedoHa.



2. HccnenoBaHue 3aBUCMMOCTH HANpPABJIEHUS M BEJIMYUHBI MHAYKIHOHHOIO
TOKA OT CKOPOCTH U3MEHEHHSI MATHUTHOTO IMOTOKA U XapaKTepa N3MEHEHUS
MAarHUTHOTO TOJIs

Pa3znen 11. CBeTOBBIE SIBJICHHS.

Paznoxxenne Oemoro cBera B crekTp. Omnbitel HbtoToHa. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Jemoncmpayuu.

1. PaznoxeHue 0ejaoro cBeTa B CIEKTP.

2. Ilonmyuyenue Oenoro cBeta Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomwt u onvimot.

1. OmbITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIIEKTP.

2. OmnbIThl IO BOCHPUSTHIO I[BETA MPEIMETOB MPU MX HAOIIOJACHUH Yepe3
[IBETOBbIC (DUIIBTPHI.

Pasznea 12. KBaHTOBEIE SIBJICHUS.

Omneitel Pesepdopna u rutanerapHas Mojenb aroma. Moaens atoma bopa.

Hcnyckanue u nornomieHue ceera atomom. KBantsl. JInHeuaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. HyknonHas wMogens atomHoro sapa. HW3ortonsl. PaanoakTuBHBIE
npeBpauieHusd. [lepuoa nonypacmajia aTOMHBIX SIAEP.

SAnepHbie peakuu. 3aKOHBI COXPaHEHHUs 3apsJOBOTO U MAacCOBOIO YHCEIL.
DHeprusi CBs3M aTOMHBIX saep. CBA3b Macchl W 3HEPru. Peakuuum cHUHTE3a U
nenenusd saep. crounuku sneprun CoHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUS pPaAMOAKTUBHBIX W3JyYEHUW Ha KUBBIC
OpraHU3MBL.

Jlemoncmpauuu.

1. CnekTpbl U3Ty4YeHUS U MOTJIONICHUSI.

2. CrnekTpbl pa3uyHbIX Ta30B.

3. Cunektp Bozmopoa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITYUESHH.

6. Peructpanus uzmydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomut u onvimot.

1. HaOmroneHue CruionHbIX U JIMHEHYAThIX CIIEKTPOB U3JTyYCHHUSI.

2. HccnenoBanue TpEKOB: M3MEPEHUE DHEPTUM YACTHUIIBI IO TOPMO3HOMY
nyTH (1o gororpadusim).

3. H3mepenue paanoakTUBHOTO (oHA.

IToBTOPUTEIBbHO-0000 AU MOYJIb.

[ToBTOpUTENHEHO--0000MIAIOIINI MOYJIH MPETHA3HAYEH ISl CHCTEMAaTHU3aI[uu

U 0000IIeHHs  TPEIMETHOTO  COJCpXKaHUS W OMbITa  JEATEIBHOCTH,



IpUOOPETEHHOTO MPU U3YyUYEHUU BCETO Kypca (GU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »dK3aMeHy 10 (u3uke a1 o0ydaromuxcs,
BBIOpPABIIIKX ATOT yUEOHBIHN MpeMeT.

[Ipu u3yyeHUu AAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BU/IbI
JESITEILHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBaeTCs JOCTUXKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, Gdopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCJIEIO0OBaHUs
SBJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUE YMCHUSIMH OOBSICHATH (DU3HUECKHE
SBJICHUS, TPUMEHSISI TOJIydYEHHbIE 3HAHMS, pellaTh 3aJayd, B TOM YHUCJE
KaueCTBEHHbIE U DKCIIEPUMEHTAIbHbIE.

[IpuHIMTIHATBHO AESITEIBHOCTHBIN XapaKTep TaHHOTO pasjiesia peajiu3yeTcs 3a
C4€T TOTO, YTO OOYJAFOIINECS BHITIONHSIOT 3aaHMs, B KOTOPHIX UM MPEJIaraeTcs:

Ha OCHOBE IMIOJYYECHHBIX 3HAHWI paclio3HaBaTh U HAYYHO OOBSICHSTH
du3nuecKkue BJICHUS B OKPY>KaIOIIEH MPUPOJIE U TTOBCETHEBHON KU3HH,

UCIIOJIb30BaTh HAYYHBIE METO/IbI HCCIIeIOBAaHUS (PM3HUECKUX SIBICHUN, B TOM
YuCJe ISl HPOBEPKU TUIIOTE3 U MOITYUYECHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSICHSATh HAy4YHBIE OCHOBBI HauOOJE€e BaXXHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAITPUMEP, MPAKTUUYECKOT0 UCIIOJIH30BAHUS PA3JIMUHBIX UCTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA ITPOI'PAMMBI I1O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue pu3uku Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbrare u3ydenus QUMK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

y oOyyaromierocs OyayT cOpMUPOBaHBI CIIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) IATPHOTHYECKOTO BOCTIMTAHMSI:

— IIPOSIBJIICHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
buznueckoil HayKu;

— IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

2) TPaKIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCITUTAHHUSI:

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CY>KJI€HUH OOIIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUI
busuKy;

— OCO3HAaHUE BAXXHOCTH MOPAJIIBHO--3TUYECKUX MPHUHIUIIOB B JAECSATEIbHOCTHU
YUYEHOTI0;

3) 3¢TETHYECKOr0 BOCIIUTAHUS

— BOCHPUITUE ICTETUUECKUX KauecTB (M3UYECKOW HAyKu: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

— OCO3HaHUE€ IEHHOCTH (U3MYECKOM HAYKH KaK MOIIHOTO HHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEHMIIEN COCTABIIIOLIEN
KYJBTYPHI;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESITENIbHOCTH;

5) popMmupoBaHus KyJbTYPHbI 310POBbS U 3MOIIHOHAIBHOT0 0JIATONOTYYHSA:
— OCO3HaHHWE IIEHHOCTH Oe30macHoro oOpa3a >KHW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU NPaBUJI 0OE€30MaCHOTO TMOBEACHHS Ha
TpaHCIIOpPTE, Ha JIOpPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00O0pY/IOBaHHWEM B
JIOMAIITHUX yCJIOBUSIX;

— chOpMUPOBAHHOCTH HaBbIKa pe(ICKCUH, MPU3HAHKUE CBOETO IIpaBa Ha OLITUOKY
Y TAKOTO0 K€ MpaBa y IPyroro 4eioBeKa;

6) TPy10BOr0 BOCTIMTAHUS:

— AKTUBHOE y4YacTHUE€ B PEUICHUWU MPAKTUYECKHX 3adad (B paMKax CEMbH,
o0pa3oBaTeNbHONl  OpraHu3allMM, TOpoja, Kpas) TEXHOJOTUYECKOH U



COLIMAJIbHON HAMPABICHHOCTH, TPEOYIOIINUX B TOM YHCIIE U PU3NUECKUX 3HAHUM;

e — MHTEpEC K MPAKTUIECKOMY U3YUCHHIO MPOQECCHii, CBI3aHHBIX C (PU3UKOM;

e 7)IKOJOrHY€eCKOr0 BOCIIUTAHMUS:

e — OpHEHTallUd Ha NpPUMEHEHHE (U3NYECKUX 3HAHUU JJIs pElIeHMs 3aJad B
o0nacTu OKpy’Karolled cpenbl, IUIAHUPOBAHUSA IOCTYNKOB M OLIEHKM HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLEH CPEIbl;

e — OCO3HaHME TJI00aJbHOIO XapaKTepa SKOJIOIMUYECKHUX MpoOJieM M MyTed Hux
peIlIeHNs;

e 8) ajanTanuu K M3MEHSIOIWIUMCH YCJIOBHAM COLHMAJBHOM M NPHUPOIAHOI
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJCHCTBHM MPU BBIIOJIHEHUH HCCIEIOBAHUNA H
IPOEKTOB (DU3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
APYTHX,

e — TIOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPaKTUYECKYIO
JESITENIbHOCTD;

e — MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIIe (HOPMYJIUPOBAThH
UJIeU, OHATHS, TUIIOTE3bl O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e — OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEHN B 00JaCTH
bu3uKy;

e — IUIAHMPOBAHUE CBOETO PA3BUTHA B TPUOOPETEHNUU HOBBIX (PU3HMUECKUX 3HAHUI;

e — CTPEMJICHUE aHAJIU3UPOBATh U BBISBJIATH B3aUMOCBSI3H MPUPOJIbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OIIEHKa CBOMX JACUCTBUH € y4YETOM BIIMSIHMS HA OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX [VI00AJIBHBIX TOCIIEICTBUM.

METAIIPEJIMETHBIE PE3YJIBTATDHI

B pe3ynbrare ocBOSHUS IPOTpaMMBbI IO (PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOy4aromierocsi OyayT chopMuUpoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE T03HABATEILHBIE YHUBEPCAJbHBIE yUeOHbIC NEUCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIE  JCHCTBUS,  PETYJIATHUBHBIC
YHUBEpCaIbHbIC YUCOHbBIC TCHCTBUSI.

Ilo3HaBaTeqbHBIC YHHBEPCAaIbHbIEC YUeOHbIE AelHCTBUA

Ba3oBble Jijornyeckue 1eicTBUA:



BBISIBIISAITH M XapaKTEePU30BaTh CYIIECTBCHHBbIC IPU3HAKKM OOBEKTOB
(sBCHUN);

yCTaHaBJIMBATh CYIICCTBCHHBIN NMPH3HAK KJIacCU(PHUKAIIUNA, OCHOBAHHS JIJIS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISAITh 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B pacCMaTPpUBAaEMBIX (haKTax,
JTAHHBIX ¥ HAOJIFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;
BBISIBIIATh MPUIMHHO--CJICJACTBEHHBIC CBS3U TMPU H3YYCHHUH (PU3UUECKHUX
SIBJICHUH U TIPOIIECCOB, JIETaTh BHIBOJIBI C HCIIOJIB30BAHUEM JICTYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, BBIJBUTaTh THUIIOTE3BI O B3aWMOCBS3SX
(U3HYECKUX BEIINYHNH;

CaMOCTOSITEITEHO BBIOMPATH CITOCOO pelieHus yaeOHOU GU3HNIeCKOn 3a1aun
(cpaBHEHME HECKOJBKHX BapHaHTOB peIIEHHUS, BBIOOp HamboJee
MOAXOAIIETO ¢ Y4ETOM CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIe JeHCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKU MHCTPYMEHT MO3HAHUS;
IPOBOJIUTH MO CAMOCTOSITEIbHO COCTABJIECHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJbIIOe HuccleAoBaHUEe (U3HUUYECKOTO
SIBIICHUS;

OIIECHMBAaTh HA NPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAaIHIO,
MOJTYYEHHYIO B X0JI€ UCCJICIOBAHUS UJTU DKCTIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITUPOBATH OOOOIICHUS U BBIBOJBI IO pe3yjIbTaTaM
IPOBEIEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

POTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
IIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

MPUMEHSITh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orbope mHGOPMAIMK WIH JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOM
dbu3udIecKon 3a1a9H;

aHAJM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3TUYIHBIX BUIOB M OPM TIPEICTABICHHUS,

CaMOCTOSTENIbHO ~ BBIOMpATh ONTUMANIbHYIO (OpMy  TpEACTaBICHUS
uHpopMaIMl ¥ WUIIOCTPUPOBATH pEIIaeMble 3a/ladyd  HECI0KHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHMKaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHUS:

B XOJie¢ OOCYXXIeHHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa00paTOPHBIX
paboT 1 IPOEKTOB 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMO TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJaud W IOAJepKaHUE
01aroxe1aTeIbHOCTH OOIICHUS;



CONOCTAaBJSATh CBOM CYXKICHHUS C CYXKICHHUSIMU JIPYTHMX YYaCTHUKOB
auanora, OOHapy»XUBaTh Pa3InyMe U CXOACTBO MO3UIINIA;

BBIpakKaTh CBOIO TOUYKY 3PEHUA B YCTHBIX U TUCHbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABISATh PE3YJIbTaThl BHIIOJHEHHOTO (PU3UYECKOTO OTbITa
(aKCTIepuMeHTa, UCCIIeIOBAaHUs, TPOEKTA);

MMOHUMATh U UCI0JIb30BaTh IPEUMYIIIECTBA KOMAHIHON U MHAUBUY JIbHON
paboThI IPU PEIICHUH KOHKPETHOU (DU3NUYECKOI pOoOIIeMbl;

IPUHUMATH LIEJIM COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATh JIEHCTBUS
no e€ JOCTIXKEHHIO: paclpelesTh pPOJH, OOCYXIaTh IMpolecchl U
pe3yiabTaThl COBMECTHOM paOOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOCH;
BBIIIOJIHSATH CBOKO YacTh pabOThI, JOCTUrasi KAa4eCTBEHHOTO pe3yibTaTa I10
CBOEMY HaIIPaBJIECHUIO U KOOPAUHUPYS CBOU JEHCTBHS C IPYTUMH YJIEHAMU
KOMAaHJIbL;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOLIUN MPOAYKT MO KPUTEPHSM,
CaMOCTOSATENbHO C(POPMYITHUPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIEC AeHCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUYE€OHBIX CUTYyalUsX, TPEOYIOIINX
JUTSL pelieHus (PU3NYECKUX 3HAHUI;

OPHUEHTHPOBATbCA B  PA3IWYHBIX IMOJAXOJAaX MPUHATHS  PEIICHUHN
(MHIMBUAYABHOE, NMPUHATUE PEIIEHUS B IPYMNINeE, NPUHATUE PELICHUN
Tpynmoun);

CaMOCTOSITENIbHO COCTABJIAThH aJTOPUTM pEIIeHUs (PU3NUECKOM 3a/1auu Uu
MJlaHa MCCIIEJOBAaHUS C YYETOM HMEIOIIMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHU;
JienaTh BIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEILLIEHUE.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN MHTELJIEKT:

JaBaTh aJIeKBaTHYIO OIIEHKY CUTYallUU M TIpejiarath miaH e€ N3MEHeHHUS,
OOBSACHATh TPUYUHBI  JOCTIDKCHHS  (HEJOCTIDKEHUS)  Pe3yJbTaTOB
JesITeNIbHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHTHh KOPPEKTHBHI B ACSITEILHOCTH (B TOM YHWCIE B XOJ BBITIOJHCHHS
(¢u3znyeckoro MCCIEJOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEH;

OIICHHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH U yCIOBHSIM;

CTaBUTH ce0s1 HA MECTO JIPYTOTO YEJIOBEKA B XOI€ CIIOPa WU TUCKYCCUH Ha
HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHS H JIOTHKY JIPYTOTO;



NpU3HABATH CBOE MPABO Ha OIIMOKY MPHU pelIeHUU (PU3NYECKUX 3a/1au UITU
B YTBEPXKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYTOro.

IHPEAMETHBIE PE3YJIBTATbBI

K xonIty oOydenust B 7 KJjiacce mpeaIMeTHBIC pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME U  XUMHUYECKUE  SIBJICHUS,
HaOMIOZICHUE, SKCIEPUMEHT, MOJENb, THIOTe3a, CIUHUIIBI (PU3NIECKUX
BEJIMUMH, aTOM, MOJIEKYyJa, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEUHOE ), TPAEKTOPHUSI, PAaBHOICHCTBYIOIIAs CHUJIA,
nedopmanus (ynpyras, IUlacTHYecKasi), HEBECOMOCTh, COOOIIAIOIIUECS
COCYIbL;

paznuyath siBaeHus (Auddy3us, TEII0BOE JBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBWIKEHUE, HHEpLUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3AKPEIUVIEHHOW OCHIO
BpaIreHusl, mepeaava JaBicHUs TBEPIBIMU TeIIaMU, )KUIKOCTSIMH U Ta3aMH,
aTMoc(epHOE [aBJICHHE, IUIABAaHUE TEJ, MPEBpAICHUS MEXaHWYECKON
SHEPTUU) MO OINHCAHUIO WX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3UYECKUX  SBICHHHA B
OKpY)KalollleM MHpEe, B TOM 4HCIEe (PU3NYECKHe SBICHHS B TPHUPOJE:
IpPUMEPHI JBWXKCHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKHBOW U HEXKUBOU
npupoje, JACUCTBUE CHUJIbI TPEHUS B TPUPOJE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOTo JaBJICHUS HAa KUBOW OpraHW3M, IUTaBaHUE PBIO, PhIYard B
TeJie YeJIOBEKa, MIPU 3TOM IMEePEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (DU3UUECKUE SBICHUS, UCIIONB3YS
¢dusnueckue BeIMIMHbI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEeMsl, My Th,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YNPYTOCTH, CUJIa TSKECTH, BEC Tela,
CuJia TpeHusl, AJaBiieHue (TBEPIOTO TeJa, JKUIKOCTH, ra3a), BEITAIKHWBAIOIIAS
Cujia, MEXaHW4ecKkass paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO(DPUITMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETHYECKas U
MOTEHITMANBHAS DHEPrusi), TMpH ONMUCAHUW TPABWIHHO TPAKTOBATH
(U3UYECKUI CMBICIT HCTIOJB3YEMBIX BEJIMUUH, KX 0003HAYCHUS U CITHHHIIBI
(GU3MYECKUX BEIMYMH, HAXOAWTHh (OPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
GU3HUECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYWHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBujia CJIOXKEHUs Cuil (BAOJb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumenaa, MpaBUJIo paBHOBecHs phiuara (0J0Ka),
«30J10TO€ TMPABHWIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, NpU OTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UIECKUE SIBJICHUS, IPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIE
M B KOHTEKCTE CHTyallud NPaKTUKO-OPUEHTUPOBAHHOTO XapakrTepa:
BBISIBIIATh TIPUYMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE n3 1—2
JIOTUYECKUX IIIaroB ¢ ONMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemars pacdy€THbe 3amadud B 1—2 JEWCTBUS, HCIOIB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCJIOBUS 33/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UUECKUE
BEUYUHBI B (HOPMYJIBI U TPOBOJIUTH PACUYEThI, HAXOAUTH CIPABOYHBIC
JTaHHBIC, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTYYEeHHOU (PU3NUECKON BETUYNHBI;

pacro3HaBath MIPOOJEMbI, KOTOPHIE MOXHO PEIIUTh MpU TOMOIIH
(bU3HUECKUX METOJIOB, B ONTMCAHUHU UCCIIECAOBAHUS BBIJCISTH IPOBEPIEMOE
pEeAnoaoKeHre (TUmoTe3y), pa3iniaTh 1 MHTEPIPETUPOBATH MOTYUCHHBIN
pe3yJibTaT, HaXOAUTh OIIMOKM B XOJI€ OIbITA, JI€JIaTh BBIBOJBI O €r0
pe3yybTaTaMm;

MPOBOAUTL ONBITHI 1O HAOMIOJNCHUI0 (DU3NYECKUX SBJICHUN WM
(bu3HUecKX CBOMCTB Te: (hOPMYIUPOBATH TPOBEPSEMbIE MPEIATIONOKECHHUS,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO 000PY/I0BaHUs, 3alUCHIBATH X0/
ombITa U OPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATh TPSIMBIE W3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MAcChl Tela,
o0béMa, CHUIIBI W TEMIIepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
u(pPOBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTHU OJTHOM (PU3MYECKON BEIMYUHBI OT
JIpPYrol ¢ HCMOJb30BAaHUEM TPSIMBIX HM3MEPEHUH (3aBUCUMOCTU MYTH
PaBHOMEPHO ABUIKYILETOCA T€JIa OT BPEMEHHU JIBUKEHHUS TeJa, CUIIBI TPEHUS
CKOJIBKEHHUSI OT Beca Tella, KadecTBa OOpabOOTKH TOBEPXHOCTEH TeNm U
HE3aBUCHUMOCTH CHUJIbI TPEHUS OT IUIOIIAJN CONPUKOCHOBEHHUS TEJ, CHUJIbI
YOPYTOCTH OT YJJIMHEHMS] MPY>KUHBI, BBHITAJTKUBAIONIICH CHIIBI OT 00BEMaA
MOTPYKEHHOM YACTHU TEJNA U OT IJIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJNa, OT IIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCIOBUHN
MJIaBaHUS TEJ, YCIOBUN paBHOBECHs phluara U OJIOKOB), y4acCTBOBATh B



IUIAaHUPOBAHUM  y4e€OHOrOo MCCIEAOBaHUs, COOMpaTh YCTaHOBKY U
BBINOJIHATh WU3MEPEHUS, Clenysl IMPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJE
MPEIJIOKEHHBIX TaONHIl U TpadUKOB, JeNaTh BBIBOJBI MO pe3ybTaTam
HCCIICZIOBAaHUS;

MPOBOANTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYMH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOIO TEJa, CUJIa TPEHUS CKOJIbKECHHUS, IaBJICHUE
BO3/yXa, BBITAIKMBAIOIIAs CUJa, JCHCTBYIOIIAs Ha MOIPYKEHHOE B
KHUAKOCTh  Teno, Kod3()PUIMEHT TMONe3HOro  JAEWUCTBUS  MPOCTHIX
MEXaHM3MOB), CJenys MPEeNOKEHHOW MHCTPYKIMH: TPU BBIOJTHECHUH
U3MEPEHU CcOOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBIYUCIATH
3HaY€HUE UCKOMOU BEJIMYUHBL;

co0JII0AaTh NMpaBuila TEXHUKU 0€30MacHOCTH Ipu padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, AMHAMOMETp, COOOMIAIOUIMECS COCYJbI, OapoMeTp,
pBIYar, MOIBWKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBI JACWCTBUS U3YYEHHBIX NpUOOpPOB H
TEXHHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAaHHUA (B TOM YHCIE:
MNOJNIINITHAKH, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPUTHEBOWM HACOC, aPEOMETP), MUCIIOIB3YS 3HAHHS
0 CBOMCTBaxX (PU3NYECKUX SBJICHUM U HEOOXOIUMBIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHMOPMALUIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJb30BaHUA (PU3UYECKUX 3HAHWA B TOBCEIHEBHOM
KU3HU NIl obecrieueHusi 0€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUS 37J0POBbSI U COOJIIOJICHUSI HOPM
HKOJIOTMUYECKOTO MOBEJCHUS B OKPY KaIOILEH Cpefe;

OCYLIECTBISATh OTOOp HCTOYHUKOB HHpopmauuu B VHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUH M TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB  BBIIEIATH
MHPOpMAIUIO, KOTOpas SIBISETCd MNPOTHUBOPEUYMBOM WM MOKET OBITh
HEJIOCTOBEPHOM;

MCTIOJb30BaTh MPH BHITIOJHEHUH YUYeOHBIX 3a/laHui HAYYHO--TIOMYJIIPHYIO
TUTepaTypy GU3MUECKOTO COACPKAHMSI, CTIPABOYHBIC MaTEPHAIIBI, PECYPCHI
cetu HuTepHer, BiIajeTb MNpUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHhMEHHBIC M YCTHBIE COOOINEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpMaIUK GU3UIECKOTO COACPKAHUS, B TOM



yucie myOoJuyHO AesaTh KpaTKhe COOOIIEHUs O pe3yJibTaTax MPOEKTOB WK
y4eOHBIX HCCJIEIOBAHUM, TTPU 3TOM TPaMOTHO HCIOJIb30BaTh M3yUECHHBIN
NOHATUUHBIA amnmapaT Kypca (U3HKH, COIMPOBOXKIATh BBICTYILJICHUE
MPE3CHTAIUEN;

MPU BBIMIOJHEHUU YUYEOHBIX IPOCKTOB WM KCCICIOBAHUN pPacCpeeisaTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3a/lauyaMH,
CIEAUTh 34 BBINOJHEHHEM IUIaHA JACHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIA  BKJAQJ B  JICITENIBHOCTh  TPYNIbI,  BBICTPAUBATh
KOMMYHHKATUBHOE B3aUMO/JICHCTBHUE, YUUTHIBAI MHEHHUE OKPYKAFOIIUX.

K xoHiry oOyueHusi B 8 kijiacce nmpeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

UCII0JIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTALINYECKNE U
amop(Hble Tela, HACBIIIEHHBIH W HEHACHIIICHHBI map, BIAXKHOCTb
BO3[lyXa, TEMIEpaTypa, BHYTPECHHSS JSHEPIHs, TEIUIOBOW JIBUTATEllb,
AIIEMEHTAPHBIN AJIEKTPUUECKUH 3apsij, SJIEKTPUUECKOE MOJE, MPOBOAHUKU
U JUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pa3nanuath SIBICHUS (TEIJIOBOE pacIIMpeHHe M CXkaTue, Tellonepesaya,
TEIJIOBOE PaBHOBECUE, CMAuYMBaHUE, KAllWJUIAPHBIE SIBJICHUS, HCIIAPEHUE,
KOH/ICHCallusl, IJIaBJICHHUE, KpUCTaliM3auus (OTBEpJEBaHUE), KUIIEHUE,
Terionepeaaya (TeTI0npPOBOHOCTb, KOHBEKIHS, U3ITy4YECHHE),
ANEKTPU3aLHUs TEN, B3aUMOJICUCTBHE 3apsJIOB, IECUCTBHS SJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICMICTBUE MAarHWTOB, JCHCTBUE
MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS MHIYKIMA)
0 ONHCAHMID KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX SABJICHUA B
OKpYy)XaloIlleM MHpE, B TOM YHCIEe (PU3NYECKUE SIBICHUS B IMPUPOE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWUIIPHBIE SIBIICHUA B IPUPOJIE,
KpUCTaUIbl B Ipupoae, usirydeHue CoHLa, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa, JIEKTPUUYECKUE
ABJICHHUSI B aTMoOC(epe, DJIEKTPUUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3emutd, Apend moarocoB, pojib MArHUTHOTO MOJIS 17151 )KU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHME, TPU 3TOM IEPEBOJUTH NPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBa (IMPHU3HAKH) (PU3MUECKHUX
SIBIICHU;

OMKCHIBATH U3yUYECHHbIE CBOMCTBA TeN U (PU3UUECKUE SIBJICHUS, UCIIONb3YS
(¢u3nyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrHsi, KOJINYECTBO
TEIUIOTHI, YJENbHAas TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIIoTa



IUIaBJICHUS, YJIENbHAsl TEIUIOTa M[apooOpa3oBaHus, yJAeIbHas TEIIIOTA
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEWUCTBUSA TEIIOBOU
MAalIuHbI, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JJICKTPUUECKUM 3aps]l, CHUla
TOKQ, JIEKTPUYECKOE HANIPSKEHUE, COITPOTUBIICHUE IIPOBOTHUKA, YAEIBHOE
COTIPOTUBIICHUE BEIIECTBA, Pab0OTa U MOIIHOCTH AJIEKTPUUYECKOTO TOKA),
MIPU ONMUCAHHUU MIPABUIIBHO TPAKTOBATH (PM3UUYECKUN CMBICI HCIIOIb3YEMbIX
BEJIMYMH, OOO3HAYEHUs] W E€OUHUIBI (PU3NYECKUX BEJIWYUH, HaXOAWUTH
(opMyJibl, CBS3BIBAIOLIUE JAHHYIO (PU3MUYECKYIO BEJIWYMHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH I'paUKU HM3YYEHHBIX 3aBHCHUMOCTEH (HHU3HUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOICTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUS MOJIEKYJSIPHO--KUHETHYECKOW TEOpUU
CTPOEHHMSI BEIIECTBA, MPUHLHUII CYNEPHO3UIMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsa, 3akoH Oma Ui yyacTKa LI, 3aKOH
Jxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IIPA TOM J1aBaTh CIOBECHYIO
(OpMyIMPOBKY 3aKOHA U 3aIIMChIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;
OOBSACHATh (U3UYECKUE NPOLECChl W CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
OPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
IaroB ¢ Omopod Ha |—2 W3y4YEeHHBIX CBOWCTBA (DU3MUECKHUX SIBJICHUI,
(pU3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEM;

peuars pacdy€THhIE 3aJadyd B 2—3 JIEUCTBUS, MCIOJb3yS 3aKOHBI M
dbopmyIibl, CBs3BIBAIONIME (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK
JaHHBIX JUIS pelIeHusl 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HE0oOXoAuMbIe JUIsl €€ peleHus, NPOBOAUTh pPAcU€Thl M CpPaBHUBATh
MOJIyYEHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JAHHBIMHU;
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
(u3NYECKUX METO/OB, MCIOJb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICISTH
OPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh NOPsAJKa
MIPOBE/ICHMSI KCCIIEIOBAHUS, J€1aTh BHIBOIBI;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SABJICHUM WU
(u3nyecKux CBOWCTB TN (KanWUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHusl MpPU U3IYYEHHH OT IIBETa HU3Jydarouiedl (MOoriomarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEpPaTyphl KUJIKOCTH U
oA €€ TIOBEPXHOCTH, DJJEKTpU3alrs TEI W B3aWUMOJCHUCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJECHCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yalM3allisi MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MAarHuTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOIO TOKa): (opmylupoBaTh
MpOBEpsiEeMbIE MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 IMPEAJIOKEHHOTO
000pyI0BaHUs, OMIMCHIBATH XOJI ONBITA U (DOPMYJIUPOBATH BHIBOIHI;
BBITIOJTHATH MIPSIMbIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEIHHON BIaKHOCTH
BO3/lyXa, CHJIbI TOKA, HAMNPSHDKEHUS C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpOB M JATUMKOB (PU3MYECKUX BEIIUMYMH, CPaBHUBATH PE3YJIbTAThHI
M3MEPECHHM ¢ yIETOM 3aIaHHON aOCOTIOTHOMN NOTPENTHOCTH;

MIPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTU OJHOU (PU3UUECKON BEIIMYUHBI OT
IpYro C UCHOJIb30BAaHUEM TMPSAMBIX U3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUWKA OT €ro JJIMHBI, IUIOWIAJNA TONEPEYHOIO
CEUYEHHUS U YAECIbHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UOYIIEr0 4Yepe3 MNPOBOAHUK, OT HANpsSOHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAHUE TMOCIIEOBATEIBHOIO W  MMApauIeIbHOIO  COEIUHEHUMN
IPOBOJHUKOB): TUJIAHUPOBATh HCCIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeAys MPEIIOKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3yabTaThl HOJYYEHHOW 3aBUCUMOCTH B BU/JI€ TAOIUI U Tpa(UKOB, IenaTh
BBIBOJIbI 1O pE3yJIbTaTaM UCCIEI0BAHMUS;

MPOBOAUTh KOCBEHHBIE HW3MEpPEHUs (PU3MUYECKUX BEJIMUYUH (yIeiabHas
TEIUIOEMKOCTh  BELIECTBAa, CONPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATH U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NMPEMJIOKEHHOW WHCTPYKIUH, U
BBIYUCIISATh 3HAYEHNE BEJIMUHUHBI,

coO01aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMUCAHUA (B TOM YHCIIE: CHUCTEMa
OTOIUJICHUSI TOMOB, TUTPOMETP, TTapoBasi TypOUHA, aMIIEpPMETP, BOJILTMETP,
CUETYMK JJIEKTPUYECKON DSHEPIUH, 3IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKHUE
MPEAOXPAHUTENH, FIEKTPOMATrHUT, 3IEKTPOJIBUTaTEIb MOCTOSIHHOTO TOKA),
UCTIONIB3ysl 3HAHUSI O CBOWMCTBaX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
(duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
PUOOPHI 110 CXeMaM U CXEeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JBUTATEIb BHYTPEHHErO CrOpaHus,
AJNIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBI 3JIEKTPUYECKHX



Henen ¢ nociueAoBaTesIbHbIM U MapaiyIeNIbHbIM COSIUHEHUEM SJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUYECKUX IIECTICH;
OPUBOAUTH  NpUMEphl  (HAXOIWTh  HUHPOpPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HU U1 obecriedeHus 0e30MacHOCTH MpU OOpallieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS 3[JOPOBBS U COONIOICHUSI HOPM
AKOJIOTUYECKOTO NTOBEACHUS B OKPYKAIOILEH CPEJIE;

OCYIIECTBIATh TMOWUCK WHGOpMAIMK  (HU3UIECKOTO COACp)KAHUA B
NHtepHeTe, Ha OCHOBE HMEIOUIMXCS 3HAaHUH M MyTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX UCTOYHUKOB BBIJIETSATH HH(POPMAIIMIO, KOTOPAsl SIBIISETCA
MIPOTUBOPEYUBOMN MK MOKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BATh MPH BBITTOJHEHUHN YU€OHBIX 33aHUN HAYyYHO--TIOMYJISPHYIO
auTepaTypy (GU3NUECKOT0 COAEepKaHMsI, CIPABOYHBIEC MAaTEPHAJIbI, PECYPCHI
cetu MHTepHer, BiajgeTh MNpUEMaMM KOHCIEKTUPOBAaHUS TEKCTa,
npeodpazoBaHusl UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHBMEHHBIE M KpPATKHE YCTHBIE COOOIIEHUS,
0000mass uHPOpMALMI0O U3 HECKOJIBKHX HWCTOYHUKOB (PU3UUYECKOTO
COJIepKaHusl, B TOM YHciie MyOIMYHO NPEACTABIATH PE3yIbTaThl IPOEKTHOU
WJIN UCCIIE0BATEIbCKON AESTENIbHOCTH, IIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh
W3YUYEHHBI MOHATUHHBIN amnmapaT Kypca (U3HKH, COIMPOBOXIATh
BBICTYIUICHUE MIPE3EHTALUEN;

IpH BBIIOJIHEHUU YUYEOHBIX TMPOEKTOB M HCCIENOBAaHUN (U3NUECKUX
IPOLIECCOB paclpeAessaTh OO0S3aHHOCTH B TIpYyNNE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJja4aMH, CJIEIUTH 32 BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHUBAaTh COOCTBEHHBbI BKJIAJd B
JESITeNbHOCTh TPYIIIBI, BRICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHICTBUE,
IPOSIBIISSt TOTOBHOCTh pa3periarbh KOH(INKTHL.

K xoniy oOydenus B 9 kijiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIONB30BaTh TOHATHA: CHUCTeMa OTCYE€Ta, MaTepuajbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBWKEHUA, AehopMmarius
(ynpyrasi, ImiacTuueckas), TPEHHE, LEHTPOCTPEMHUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTh U TIEPETPY3KH, IEHTP TAKECTH, aOCOTIOTHO TBEPAOE TEJo,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HUH(PA3BYK U yJIbTPA3BYK, dJICKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JIaIbHO30PKOCTh,
CIEKTPBI UCIYyCKaHUS W TOTJIONIEHUs, anbda-, 6eTa- U raMmmMa-u3IydeHus,
M30TOIIbI, i/IEpHAsl SHEPreTUKA;



pa3nuuaTth SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEWHOE
JIBUKEHHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJCHUE TEJ, PABHOMEPHOE JIBM)KCHHUE IO OKPYKHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBH)KEHHE, KOJIeOAaTEIbHOE ABMKEHUE (3aTyxarolue U
BBIHYKJICHHbIE KOJIEOAaHMs), PE30HAHC, BOJIHOBOE JBU)KEHUE, OTPaKEHUE
3BYKa, MPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEI0ro CBeTa B
CHEKTp M CIOXXEHHE CIEKTPaJbHBIX I[BETOB, JHCIEpPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTh, BO3HWKHOBEHHUE JIMHEMYATOro CHEKTpa
M3JIy4YEeHHMs]) TI0 ONKMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaThb INPOSIBJIEHHE M3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpy)XarolieM Mupe (B ToM uucie (U3NYECKUE SIBJICHUS B TPUPOJE:
IPWINBBI U OTJIMBBI, JBMKEHUE IUIaHEeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
IBIKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMIIETPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LIBETa Tell,
ONTHYECKHUE SBJIEHUS B MPUPOJIEC, OMOJOTMYECKOE ACHCTBUE BHIIUMOIO,
yIbTPaQHUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4YEHHMH, €CTECTBEHHBIM
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJUOAaKTHUBHOE H3Iy4YeHHE
MPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PAJAMOAKTUBHBIX U3IyYEHUA Ha
OpraHu3M YEJIOBEKa), IPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUBHMUECKUX
SIBIICHU;

OTHCHIBaTh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBJICHMS, UCIIOJIb3YS
(¢u3nueckue BeNWYUHBI (CpeIHSAsI W MIHOBEHHAas CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JBW)XEHUHU, YCKOPEHHE, MEpEMEUICHUE, MyThb, yIioBas
CKOPOCTb, CHJIa TPEHUsS, CHJIa YOPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOMHOIrO TMajJeHHs, BEC Tejla, HMIYJbC Tela, HUMIYJIbC CHIIBI,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, MOTEHLHUAJIbHAs SHEPrusi Tea,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIHs CHKATOU
MPY>KWHBI, KHHETHYECKAasi SHEPTUs, MOJTHAS MEXaHUYECKast SHEPTUsl, IEPUO]T
M yYacToTa KoseOaHul, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IOKAa3aTellb MPEIOMIIEHUS CpEeApl), NP OMHCAHUHU
OPaBUWJIBHO TPAaKTOBaTh (U3UMUECKUH CMBICT HCHOJb3YEMbIX BEJIMYHMH,
0003HaueHUs W €AUHMIBI (PU3UUYECKUX BEIIMYMH, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BETUUYUHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBa TeN, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHUs SHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHMS,



OPUHLUI CYNEPHO3ULMM CHUJI, NPUHUUI OTHOCUTEIbHOCTU ['amuies,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHHs] UMITYJIbCA, 3aKOHBI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsI0BOIO U MacCOBOTO UUCEN
IpHU AAEPHBIX PEAKIHSAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl W CBOICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMOpOW Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKHX SIBICHUM,
($u3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarh pacu€THbIE 3a7jau (OIMPAOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMH),
UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHUE BEIMUMHBL: Ha
OCHOBE aHaJIM3a yCJIOBHS 3aJ]aul 3alHChIBaTh KPATKOE yCIOBUE, BBISABIIATD
HEJIO0CTAIOIINE WM U30BITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JJIA PEIICHUs, MTPOBOAUTH pacy€Thl W  OLIEHUBATh
PEATUCTUYHOCTD NOJYYEHHOTO 3HAY€HHS (PU3NUECKOW BETUUHHBI;
pacrno3HaBaTh MpoOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIU
(pU3HUECKUX METOIO0B, HCIOJb3ys ONMHCAHUE HCCIEIOBAaHUSA, BBIICISTH
OPOBEPSAEMOE IPEANOJIOKEHNE, OLEHUBaTh IPAaBWIBHOCTh NOPsAJKa
OPOBEJACHUSI  MCCIEAOBAHUSA, JelaTh BBIBOABI, HHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOAEHUI U OIBITOB;

MPOBOJIUTh OMBITHI MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
(¢u3MUecKUX CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUsI HHEPruM, 3aBUCUMOCTb MEpHoAa KOJEeOAHWW MpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYbI MaJIbIX KOJIeOaHUM, MPSIMOJIMHENHOE pacipOCTpaHEHUE CBETA,
paziiokeHre 0enoro cBeTa B CHEKTP, U3yUYE€HHUE CBOMCTB M300paKE€HHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)Ke€HHs IMpeaMera B coOuparouieit
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITyYEHUs):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30BITOYHOro Habopa
000pyI0BaHUs, OMKUCHIBATH X0 ONBITA U €0 PE3YIbTaThl, (POPMYIUPOBATH
BBIBO/IBI;

MPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpPEaeIisis
CpeqHee 3Ha4YeHHEe H3MepsieMOM BeTUYMHbI ((OKYCHOE pPacCTOsSHHUE
coOuparoiei JIMH3bI), OOOCHOBBIBATH BBIOOpP crocob0a H3MEpeHUs
(M3MepUTENHLHOTO TTPUOOpPA);

OPOBOJUTh MKCCIIEOBAaHUE 3aBUCUMOCTENH (U3MUECKUX BEIMYHMH C
WCIIOJIb30BAaHUEM NPSIMBIX MU3MEPEHUH (3aBUCUMOCTH IyTH OT BPEMEHHU



IPpU PaBHOYCKOPEHHOM J[IBUJKEHUHU 0€3 HayalbHON CKOPOCTH, NEPUOAA
KoJIe0aHUII MaTeMaTHYEeCKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIjla MaJeHUs W yria MNpeloMIEHHs OT yria
NajieHusi): TUIAHUPOBATh HCCIEAOBAaHUE, CaMOCTOSITENIBHO —COOUpaTh
YCTaHOBKY, (HUKCHUPOBAaTh pe3yJbTaTbl IOJYYEHHON 3aBHUCHUMOCTH
¢usznyecKkux BEIMYMH B BUAE TaOMUIl U rpadukoB, AenaTh BHIBOJBI IO
pe3yJibTaTaM UCCIIE0BAHNUS;

IPOBOJNUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTb U YCKOPEHHUE TeJia IIPU PABHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE
CBOOOJHOIrO mMaJeHus, JKECTKOCTb IMPYKUHBL, KOIPPUIUEHT TpEeHUS
CKOJIbKEHUSI, MEXaHW4ecKass pabdoTa M MOIIHOCTh, YacTOTa U TEpPUOJ]
KoJeOaHUN MaTeMaTUYeCKOTO WU MPYNKHUHHOTO MAasSTHHUKOB, ONTHYECKAs
CWiia coOupamoleld JMH3bI, pPaJuOaKTUBHBIM (OH): IUIAHUPOBATH
U3MEpEHMs], COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY W BBINOJIHSITH
U3MEpEHMsI, CIeAysl MPEeNOKEHHOW WHCTPYKLMHU, BBIUUCIATH 3HAUCHHE
BEJIMYMHBI ¥ AaHAJTU3UPOBAThH MOJYYCHHBIE PE3YyIbTaThl C YUETOM 3a/1aHHOM
ITOIPEIIHOCTH H3MEPEHN;

coOJII01aTh MpaBUJIa TEXHUKKA 0€30M1aCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKKM M3YyUYEHHBIX (UINYECKUX MOJETEH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUYHBIH HMCTOYHHUK
CBETa, JIy4, TOHKas JINH3a, IJIaHeTapHas MOJEb aTOMa, HyKJIOHHAsI MOJIENb
aTOMHOTO S/1pa;

XapaKkTepu30BaTh TMPUHIUNBI JEUCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAHUA (B TOM YHCIE:
CHOUIOMETP, NAaTUUKH TMOJIO)KEHHUS, PACCTOSHUA M YCKOpPEHHs, pakeTa,
9XOJOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOJb3ys 3HAHUS O
CBOMCTBax (U3MUECKUX SABJICHUA W HEoOXoaumble (HU3UUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMaTUYHbIE PUCYHKH MU3YyYECHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTETHHBIX TPHOOPOB U TEXHOIOTUIECKHUX MPOIIECCOB MPH
pelIeHnH y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMBI s
NOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie U COOMpAroLeH JIUH3E;
OPUBOIUTH  NpUMEpPbl  (HAXOAUTh  HMH(OpPMALMIO O  MpPUMEpPAX)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3NUECKUX 3HAHUM B TIOBCEIHEBHOM
KHU3HU JJIs1 obecriedeHusi 0€30MacHOCTH TP OOpaIleHHH ¢ MPUOOpaMH U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 37I0POBBS U COOIIO/ICHUST HOPM
HKOJIOTMYECKOTO MOBEIEHUS B OKPY KaIOILEH Cpefe;



OCYIIECTBIIATh MNOMCK HHpopMauu (U3HYECKOTO COJAEp)KaHUS B
HHuTepHeTe, caMOCTOATENBHO (POPMYIHPYsI MOUCKOBBIN 3alpoC, HAXOIUTh
IYTU ONpPEAENICHUsI JOCTOBEPHOCTH IMOIYYEHHON MH(POpPMAllMU Ha OCHOBE
MMEIOIIUXCS 3HAHUU U JTOTIOJIHUTENBHBIX NCTOYHUKOB;

MCIIOJIb30BATh MPH BBITIOJHEHUHN YUEOHBIX 3a/IaHUN HAYYHO--TIOMYJIPHYIO
JIUTepaTypy GU3MUECKOTO COACPKAHUSI, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu HMHTepHer, BunageTh NpHUEMAMM KOHCIEKTHPOBAHUSA  TEKCTA,
npeodpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
MHPOpMAIIMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COAEpIKAHMS,
nyOIMYHO MPECTABIATh PE3yIbTaThl IPOEKTHOM WM MCCIEA0BATEIbCKOM
NEATEIBHOCTH, NPU OTOM TIPAMOTHO  MCIIOJIB30BATh  HM3yYECHHBIN
MOHSATUMHBIN anmapar HM3ydyaeMoro pasjena (U3UMKA U CONPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalel ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnnyectBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Koutposbnblie | [lpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBartejibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. ®u3uka u e€é poJib B IO3HAHUH OKPYKAIOLIEr0 MHpPa
11 dwusmKa - HayKa 0 IPUPOJIE 2
1.2 duznyecKue BeTUINHBI 2 1
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO/] IIO3HAHUS httos://m.edsoo.ru/7f416194
bubmuorexa [JOK
14 E i 2 1
CTECTBEHHOHAYYHBI METO/] IIO3HAHUS htts://m.edsoo.ru/7f416194
Hroro no paznemy 8
Pa3nen 2. [lepBoHauajibHbIe CBeIEHUSI O CTPOEHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEMeCTRa https://m.edso0.ru/7f416194
99 JIBr>KeHrE ¥ B3aMMO/ICCTBHE YaCTHII 5 1 bu6nmmoreka [IOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTO eIIecTBa 2 1
TPETatHet TOTHIVT BEMIECTR https://m.edso0.ru/7f416194
Utoro no pazneny 5
Pa3nen 3. /IBH:KeHHe M B3aUMO/IeilicTBHE TeJl
31 MexaHuueckoe IBUKEHUE 3 bubmorexa [IOK

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




Bu6moreka [JOK

32 Hrepups, Macea, n10THOCTS 4 ! https://m.edso0.ru/7f416194
Bu6moreka [JOK
33 Cruna. Bt cin 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 Jasnenue. [lepenayua napieHus TBEPALIMU 3 bubmuorexa [JOK
' TeJIaMH, JXUIKOCTSIMH U Ta3aMH https://m.edso00.ru/7f416194
bubmuorexa [JOK
42 JlaBeHHe KHAKOCTH > https://m.edso0.ru/7f416194
bubmnoreka LIOK
4. A
3 TMOChepHoe AaBieHHe 6 https://m.edso0.ru/7f416194
a4 JelicTBHE KUAKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no paznemny 21
Pa3nes 5. PaGoTa m MomiHOCTB. JHeprus
bu6nmmoreka [IOK
51 P 3 1
460Ta M MOUIHOCTS https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
52 Hpoctbie MexaHH3MbI S 2 https://m.eds00.ru/7f416194
Bbu6nmmoreka [JOK
53 Mexantiieckas oHepris 4 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 70 12




8 KJIACC

KoumnuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoubnbie | Ilpakrtuyeckue | (mudposbie)
MPOrpamMMbl Bcero
paGoThI padoThI o0pa3oBare/bHbIC
pecypcbl
Pa3nen 1. TenJioBble iBJIeHUS
. bubmmoreka [JOK
11 CtpoeHue U cBOWCTBA BEILIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
: 4
12 Teruiobsie npoecch! 21 . https://m.edsoo.ru/7f4181ce
Htoro no pazneny 27
Pa3zjnen 2. DjaekTpruyecKue 1 MATHUTHBIE sIBJICHUSI
DneKTpUUecKue 3apsiibl. 3apsHKeHHBIE Tela bubnuoreka [JOK
2.1 . 7 1 1
7 X B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoteka I[IOK
22 H " 7 2 1 7
OCTOSHIRIH SICKIPHACCKHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmotexa I[IOK
2. M 1 2
3 ATAHTHPIC ABICHHA 6 https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 33
Pa3znen 3 CBeToBble IBJIEHHS
bubnunorexka [IOK
: 5 1
41 3aKOHEI PACMPOCTPAHCHIS CBETA https://m.edsoo.ru/7f41a4a6
bub6nunorexka [IOK
: 1
4.2 JIuH3bI ¥ ONITUYECKUE TIPUOOPHI 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 13




9 KJIACC

KoumnuecTBo yacos DJIEKTPOHHBIE
HanmMeHnoBaHue pa3iesioB U TeM
Ne n/n Kontpoubnbie | Ilpakrtuyeckue | (mudposbie)
MPOrpamMMbl Bcero
paGoThI padoThI o0pa3oBare/bHbIC
pecypcbl
Paznen 1. Mexannueckue siBJIeHUS
11 MexaHn4eckoe ABMKCHHUE U CITOCOOBI €ro 10 3 1 bubnnorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Te 0 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 10 1
3aKOHEI COXpaHeHHs https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znen 2. Mexann4yeckue KoJ1e0aHUSI M BOJTHBI
bu6mmoteka I[IOK
2.1 M 7 3
CXAHHHCCKNE KOTEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmotexa I[IOK
2.2 M .3 8 1 2
CXAMHHICCIHE BOTHEL IBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 15
Paznen 3. Di1eKTpOMarHuTHOE T0J1€ H 3JIeKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHuTHOE I10JIE U bu6mmoreka [IOK
3.1 6 1 2
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
bubnunorexka [IOK
3.2 4 1
EKTPOMATHHTHAS HHIYKLIA https://m.edsoo.ru/7f4181ce
bu6nunoreka LIOK
3.3 P 3 1 1
a3NOEHHE OETOro CBETA B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 13




Pa3gen 4. KBanToBbI€ IBJIeHUSA

5.1 Hcnyckanue 1 NOTIOIIEHHE CBETA AaTOMOM 4 bubmorexa LHOK
' y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpocHue aTomHOro 5pa 6 ! https://m.eds00.ru/7f41a4a6
bu6mmoreka [IOK
53 Fnepueie peaxiun ! 1 https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3neun 6. [IoBTOpHUTEILHO-00001IAI0IHI MOTYIb
6.1 [ToBTOpenue u 0000IIeHNE COEPKAHUS 7 bubnuorexa [LIOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 15







HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosnnyectBo yacoB DJIeKTPOHHBIE
Ne Hdara undposBbie
Tema ypoka Kontpoabusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpazoBaTejbHbIE
padoTbI padoTbI
pecypchbl
1 ®u3uKa — HayKa O IPUPOJE. 1
SIBaeHus mpUpPOIbI
2 ®dusndecKue sIBICHUS 1
3 du3nyecKue BETUIHHBI U UX 1
U3MepeHue
JlaboparopHas pabota "OnpeneneHue
4 I[EHBI JIEIEHUS] U3MEPUTEILHOTO 1 1
nmpubopa"
MeTo1bl HAy4HOTO TTO3HAHMSI.
. bubmuorexa [JOK
5 Onwucanue GpU3NIECKUX ABICHUH C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIIBIO MOJICIICH
Ypok-uccnenosanue "IIposepka
TUMOTE3bI: JaTbHOCTh MONETA
6 [IapHKa, IYIEHHOTO TOPU30OHTAIIBHO, 1 1
TeM OoJbile, 4eM OOJIbIle BEICOTa
mycka"
7 3auer no teme "BBenenue" 1
Crtpoenue BemecTBa. OMbBITHL,
8 JTIOKa3bIBAIOIINE JUCKPETHOE 1 bubmorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIIECTBA
9 JIBY>KeHME YacTHII BEIIeCTBa 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a013e

JlaGopaTtopHas padota «OnpeneneHue

10 pa3MepoB MaJIbIX TE»
11 ArperaTHble COCTOSHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
12 Bo1bI. O000IIIEHNE 110 pa3Ieny bubnnoreka [HOK
«IlepBoHauanbHbIC CBEICHUSA O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEILIECTBAY
13 3ayet "CTpoeHue BelecTB"
MexaHn4ecKkoe ABUKEHHUE.
14 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bubmuorexa [JOK
15 CKopocts. EAuHHIEL ckopocTH https://m.edsoo.ru/ff0a079c
16 Pacuer myTu 1 BpeMeHU JBM>KEHUS bubmnorexa LIOK
https://m.edsoo.ru/ff0a0ae4
17 Nuepuusa. Macca— mepa bu6nmmoreka [IOK
UHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
18 IInotHoCTh BemecTBa. Pacuet Macchl bu6mmoreka [IOK
1 00beMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
19 Ha6opaTopHa5.{ pabora «OmnpeneneHue
TUIOTHOCTHU TBEPJIOTO TEIa
20 Pemenne 3agau mo teme "IlnorHOCTH bu6mmorexa [IOK
BenecTa' https://m.edsoo.ru/ff0a123c
KonTpomnpHas padbota no remam:
21 «MexaHH4eCcKoe JIBIKCHUCY,
«Macca, IJIOTHOCTBY,
22 Cuna xak xapakTepucTHKa




B3aumozeiicTus Ten. Cuna
yrpyroctu. 3akoH ['yka

JlaGopaTtophast pabota «3yueHue
3aBUCUMOCTH PaCTIKCHHS

23
(medopmaniun) mpy>KUHBI OT
IIPUJIOKEHHOHN CUJIBD)

24 SIBnenwme Tarorenus. Cuia TSHKECTH
CBsi3b MEX]ly CUIJION TSKECTH U

. bubmuorexa [JOK
25 Maccoil Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuia TsoKecTH
Cuna TsbKecTH Ha Ipyrux IUIaHeTax. bubnuoreka [IOK

26
du3nyecKue XapaKTEPUCTUKH IJTAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

27 N3mepenne cuit. JJuHamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6nmmoreka [IOK

28 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJl, HAlPaBICHHBIX
29 110 OJTHOM MPSIMO bubmmorexa [IOK
a . p ’ https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAs CHIT

30 Pemenue 3agad mo reme
"PaBHOelicTBYIOIIAs CHT"

31 Cwta Tpenus u e€ Buabl. TpeHue B bubnmnoreka [IOK
IIPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnast pabota «3yuenune
3aBUCHUMOCTH CHIIBI TPEHUS

Bbu6nmmoreka [JOK

32 CKOJIBKCHUS OT CHJIbI JaBICHUS U

XapakTepa CONPUKACAFOIIUXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8




Pemenue 3amay Ha onpeesieHUe

33 . .
PaBHOACHCTBYIOIIEH CHITBI
Penrenue 3amaud mo remam: «Bec
3 Tena», «['paduyeckoe n3obpaxkeHue bubnmoreka [JOK
cui», «Cuinby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0aldeQ
CHID»
KonTtponpsHas padora mo remam: «Bec
35 Tena», «['paduueckoe n3obpaxxkeHne
cui, «CHIIbD)
JHasnenue. CriocoObl yMEHbIICHUS U bu6mmorteka [IOK
36
YBEJIUYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE raza. 3aBUCUMOCTb
37 I[aBJ'IeHI/I}I rasa oT o0bEma bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypbl
[Tepenaua naBieHust TBEPALIMU
38 TeJ‘IF;.MI/I KUJKOCTSIMH U fasaMI/I bubmmorexa [IOK
> I ' https://m.edsoo.ru/ff0a25b0
3akoH [lackains
39 JlaBneHue B )XKUAKOCTH U rase, bubmmorexa [IOK
BBI3BAaHHOE JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
20 Pemenue 3anau no reme «JlaBnenue B bubmuorexa [JOK
JKUJIKOCTH U Tra3e. 3akoH [lackasy https://m.edso0.ru/ff0a2826
Bbu6nmmoreka [JOK
41 CooO01aronmecs cocy bl
HHarot A https://m.edso0.ru/ff0a2970
42 IM'mapaBanyeckuii mpecc bbmorexa [TOK
P P https://m.edso0.ru/ff0a3136
43 Manomertpsl. [lopiiaeBoit
JKHJIKOCTHBIM HAcOC
44 Atmocdepa 3emin v IPUIUHBI € bubmuoreka [IOK




https://m.edsoo.ru/ff0a2b5a

CYILIECTBOBaHUS
45 Bec Bo3znyxa. AtmochepHoe bubnmoreka [JOK
JIaBJICHHE https://m.edsoo.ru/ff0a2b5a
46 N3mepenne atMmochepHOTro AaBiICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTh aTMOC(HEPHOTO
47 aBJICHUS OT BLICOTB(Il)HE OBHEM bubmmorexa [IOK
A abds https://m.edsoo.ru/ff0a2fc4
Mopst
48 bapometp-anepouna. AtmochepHoe bubnuotexa [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3amay o reme
49 "
ATMmochepHoe qaBiIeHne
50 KoHntponbnas padora "JlaBnenue"
efCTBHUE KUAKOCTHU U Ta3a Ha
51 for )KCHHOGHB HUX TeJI0 brbmmorexa LOK
124 ' https://m.edsoo.ru/ff0a3276
ApxumesioBa cuia
JlabopaTtopHast pabota «OnpeneneHue
50 BBITAJIKUBAIOIICH CUJIBI, bu6mmoreka [IOK
JIEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTB)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
53 R .
Tesa B BoJie OT 00bEMA MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh YaCTH Tellay
bu6mmorexa [IOK
54 I1
flapatie Teil https://m.edsoo.ru/ff0a3a96
55 JlaGopaTtopHnast pabota

"KoHCTpyHpOBaHUE apeoMeETPA I
y




KOHCTPYHPOBAHUE JIOJIKU U
onpezeneHue e€ rpy30no bEMHOCTH"

Pemrenue 3agad mo remam:
«I1naBanue cy0B.

Bu6nmuoreka [IOK

56
BosznyxomnaBanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJI, )KUJIKOCTEH U Ta30B)

57 KonTtponsHas padora o reme «Cuia
Apxumena. [lnaBanue Tem»

bubmuorexa [JOK
58 Mexanunueckas pabota
P https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK

59 MomntHocTh. EquHuUIIBEI MOIITHOCTH

B S t https://m.edsoo.ru/ff0a3f82
Vpok-uccnenopanue "Pacuér

60 MOIIIHOCTH, Pa3BUBAEMOM IIPU
noABbEME T10 JIECTHUIIE"

61 IIpocTeie MexaHu3MBbl. Ppruar.

PaBHOBecue cui Ha peruare
Peruaru B TeXHHKE, OBITY M TIPHPO/JIC.

62 JlaGoparopHas paboTa bubnuoreka LIOK
«HccnenoBanue ycaoBUM paBHOBECHS https://m.edsoo.ru/ff0a478e
pbIyara»

63 Pemenue 3a1au mo TeMe «Y ciaoBuUs bubmuorexa [JOK
paBHOBECHUS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunuent monesnoro neicTpus
Mexanuzma. JlaboparopHas pabota

64 .

«M3mepenune KII/I HakmoHHOM
TUIOCKOCTH
65 Pemenue 3agau mo Teme "Pabora, bu6mmoreka [IOK




MotHocTb, KIT/"

https://m.edsoo.ru/ff0a4c48

Mexaandeckas OHEpPIus.

66 Kunernyeckas u moTeHuuaibHas 1 bubmmorexa [TOK
B https://m.eds00.ru/ff0ad252

SHEPruUs

67 3aK0H COXpaHEHUS MEXaHUYECKOM 1 bubnmoreka [JOK
SHEPIruun https://m.edsoo.ru/ff0a4360

68 KonTponbhas paboTa o teme 1
«PaboTa 1 MOLTHOCTb. DHEPrUs»

69 Peseprurlii ypok. PaboTa ¢ TekcTamu 1 bubnuotexa [JOK
o teme "MexaHudeckoe JBrkeHue" https://m.edsoo.ru/ff0adee6
PeseprHelii ypok. PaboTa ¢ TekcTamu

70 no teme "JlaBneHue TBEPABIX TEI 1 bubmmorexa [IOK

B " P ’ https://m.edsoo.ru/ff0a4ffe
KUJKOCTEH U ra30B
OBILEE KOJIMYECTBO YACOB I1O 70 12

[NPOIT'PAMME




8 KJIACC

KosanyecTBo yacoB DJIEKTPOHHBIE
Hara uudpoBbie
Ne n/mt Tema ypoka Kourposbubie | IlpakTnyeckue
Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoTbI padoThbI
pecypchbl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
N bubnnorexa [JOK
1 KMHETUYECKOW TEOPHH U UX OIMBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOJTBEPIKICHUS
5 Mogenu TBEPIOTO, JKUJIKOTO U 1 bubnnoreka [IOK
ra3000pa3HOro COCTOSHUI BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
3 YKUJKOTO ¥ Ta3000pa3HOT0 COCTOSIHUN 1
BELIECTBA HA OCHOBE II0JIOKEHUN
MOJIEKYJIIPHO-KWUHETUYECKON TEOPUH
bu6mmoteka I[IOK
4 Kpucrannuueckue u amopdHbie Tena 1
P PP https://m.edsoo.ru/ff0a5800
c CMauuBaHue U KalUJUIIPHOCTb. 1 bubnnorexa [IOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
TenioBoe paciiupeHue u cxxatue.
6 Temneparypa. CBsi3b TEMIIEpATYyphI CO 1 bu6mmoreka [IOK
CKOPOCTBIO TEIIOBOTO JIBUKEHHUS https://m.edsoo.ru/ff0a5a26
YacTHII
7 BxonHast koHTpoNbHAs paboTa 1 1
g BuyTtpenssist sneprust. CriocoOsl 1 bu6mmoreka [IOK
VU3MEHEHUSI BHYTPEHHEHN SHEpPIrun https://m.edsoo.ru/ff0a5c60
bubnmnoreka [IOK
9 Buas! Teronepenaun 1 i

https://m.edsoo.ru/ff0a6412




Ypoxk-koudepenuus "lIpaktuaeckoe

HCIIOJIb30BAHKE TEIJIOBBIX CBOMCTB bubmmoreka [IOK
10
BEILECTB U MAaTE€PUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus "
1 KonuuecTBo TemnoTel. Y nenpHas bubmmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
12 YpaBHeHue TerIoBoro 6agaHca. bubnmoreka [JOK
TemooOMeH U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabota
13 "HccnenoBanue siBICHUS bubnuoreka [JOK
TEI1000MeHa IPU CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOU U ropsiyeit BobI"
Pacuer konuuecTBa TEIUIOTHI,
14 HEO0OXOAMMOTO JIJIsl HarpPEeBaHUS TeJla
U BBIJISISIEMOTO UM TIPU OXJIAXKICHUU
JlaboparopHas pabota "OnpeneneHue bubnnoreka [IOK
15 o " .
YAEIbHON TEIUIOEMKOCTH BEIIIECTBA https://m.edsoo.ru/ff0a6bb0
16 DHeprus TOIUIMBA. Y IeJbHas TeIoTa bubnnoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
17 Kontponbnas padora "KonudecTBo
TEII0THI"
[InaBienune u oTBEpAECBAHUE
18 KPHUCTAJUIMYECKUX IT)Jeln VYnenbHas bubamorexa [OK
P oA https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
19 [TapooOpa3zoBaHue 1 KOHAECHCAIHUS. bubmuorexa [LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
20 Kunenwne. Y aenpHas Temiora bu6nunoreka [IOK

napooOpa3oBaHus U KOHACHCAIIUU.

https://m.edsoo.ru/ff0a786¢




3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
0T aTMOC(EPHOTO AABICHHUS

21

BnaxxnocTs Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIQXXKHOCTH BO3yxa"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a7628

22

Pemenue 3a1a4 Ha onpeieicHUE
BJIQYKHOCTH BO3/yXa

23

[TpuHIMIIBI paOOTHI TEIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHyTPEHHET O CrOpaHUsI

24

KIIJI TenoBoro gBurarers.
TermnoBele ABUTAaTEIIN U 3aIIUTA
OKpYXarolIe Cpeabl

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

25

3akoH COXPAHCHUA U ITPEBPALLCHU A
SHCPTHU B TCIJIOBBIX ITPpOHECCcax

26

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe ""TennoBbie SIBICHUS.
M3menenue arperaTHbIX COCTOSTHUI
BemecTBa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a83f2

27

KonTponbHas paboTa mo Teme
"TensoBele sBiieHUd. I3MeHeHe
arperaTHbIX COCTOSIHUM BellecTBa"

bu6nmotexa [IOK
https://m.edsoo.ru/ff0a86ae

28

3HCKTpH3aHI/I$I TCII. I[Ba poaa
QJICKTPUYCCKUX 3apsA10B

29

B3aumopeiicTBre 3apsKEHHBIX TEJL.
3akon Kynona

bubnunorexa [IOK
https://m.edsoo.ru/ff0a87e4

30

DIIEKTPUUIECKOE TOJIE.
HanpspkeHHOCTD 3JIEKTPHYECKOTO

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a8a0a




nosist. [ IpyHnun cynepno3unuun
INEKTPUYECKUX MOJIEH

Hocurenn QJICKTPUYCCKUX 3apsA10B.

31 OnemenTapHbii 3apsin. CTpoeHue
aToMa
32 [IpoBOHUKY U TUAJIEKTPUKHU. 3aKOH bubnnorexa [JOK
COXPAaHEHUs JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
33 Vpok-uccnenoanue "Co3nanue 1
aJIeKTpocKona"
34 Pemienue 3amau Ha mpuMeHEHNE bubmmoreka [JOK
CBOMCTB DJIEKTPUYECKUX 3aPs10B https://m.edsoo.ru/ff0a90cc
35 3auer "DeKTpUUECKOE MOJIE.
Onexrpuueckue 3apsabl”
DIIEKTPUUYECKHI TOK, YCIOBHS €TI0
36 cyuecTBoBanus. McTouHuKH Bubmorexa IIOK
Y ' https://m.edsoo0.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlencTBUA 3IIEKTPUUECKOTO TOKA bubmoreia HOK
P https://m.edsoo.ru/ff0a96b2
38 DIIeKTPUYECKHI TOK B METaJIaX, bubnnoreka [IOK
JKUJKOCTSAX U Ta3ax https://m.edsoo.ru/ff0a9838
39 DeKTpruyecKas 11eTb U €€ COCTaBHBIC
4acTH
40 JlabopaTtopHas padota "C6opka 1
ANEKTPUYECKOM 1enu"
Cwuta Toka. JlabopaTtopHas pabora
41 "N3mepeHue u peryJIupoBaHUE CUITbI 1 brbmmorexa [OK
" P pery b https://m.edsoo.ru/ff0a8bd6
TOKa
42 DIIeKTpUUYECKOEe HaMpsDKEHUE. 05 bubmuoteka [IOK




Bonbt™mertp. Jlaboparophnas padora
"M3MepeHue u peryanpoBaHue
HanpsokeHus"

https://m.edsoo.ru/ff0a9el14

ConpoTuBieHHE IPOBOJHUKA.

bubnnorexa [JOK

43 VY 1enpHOE CONPOTUBIIEHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTa "3aBHCUMOCTb
AIEKTPUYECKOTO COMTPOTUBIICHHS bubnmoreka [JOK

44 IIPOBOJIHHKA OT €r0 JJIMHBI, IIJIOIIA N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpskeHus. 3akoH OMa Ji1s yyacTka Bubmorexa ITOK
e https://m.edsoo.ru/ff0aad4a
JlaGopaTopHnas pabota
"HccmeqoBaHue 3aBUCUMOCTH CUITBI

46 TOKa, UYIIETO Yepe3 Pe3ucTop, OT bubmmorexa [JOK
CONPOTHBIICHHS PE3UCTOPa H https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaIEIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHast padota "I[IpoBepka

48 MpaBuJjIa CIOKEHUS HAMIPSKEHUN TIPH bubnmnoreka [IOK
MOCIIEIOBATEIIbHOM COEJUHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlaGopaTtopnast padota "IIpoBepka

49 MpaBuJIa JJisl CUJIBI TOKA MIPH bubmuorexa [LIOK
MapALIEIBHOM COCAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"

50 CMelIagHoe COeIUHEHNE bubmmorexa [JOK

https://m.edsoo.ru/ff0aaf8a




IIPOBOJIHUKOB

PaboTa 1 MOLITHOCTBH ANIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna.

bubnuorexa [IOK

o1 DJNIeKTpUUYECKHE LEMU U TOTPEOUTENN
P o P https://m.edsoo.ru/ff0ab124
AIIEKTPUUYECKON IHEPTUU B OBITY.
Kopotkoe 3ambikanue
JlaGopaTtopHnas padota "OnpenencHue
52 paboThl U MOIITHOCTHU AJIEKTPUYECKOTO bubmmorexa [IOK
\ https://m.edsoo.ru/ff0ab3e0
TOKa
[ToaroroBka K KOHTPOJIBHOU paboTe
53 o Teme " [TocTosTHHBIIM bubmorexa LOK
. https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUHN TOK
54 KoHTpoinbHas pabota 1o Teme bubnmoreka [JOK
"TTocTOSIHHBIN 3NEKTpUUECKUN TOK" https://m.edsoo.ru/ffO0abea8
55 [TocTostHHBIE MATHUTBI, UX
B3aMOJICHCTBHE
MarnautHoe nosie. MarHuTHoO€E 1oJie
bu6nmotexa [IOK
56 3eMIIH ¥ eT0 3HAYCHUE IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
OmneiT Opcrena. MarautHoe mnose
bu6mmotexka I1IOK
57 3JIEKTPUYECKOTO TOKa MarHutHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKU C TOKOM
- VYpoxk-uccnenosanue "N3yuenue bubnmnoreka [IOK
MOJIEN MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac74a
DIEeKTPOABUTATEIb IOCTOSIHHOTO
59 Toka. Mcrionp3oBanue but6mmoreka [JOK

JJIEKTPOJIBUraTeIeH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac86¢c




Jlaboparopnas padora "Coopka
3JIEKTPOMArHUTHBIX YCTPOUCTB"

60

KonTponpHas padora "InexTpo-
MarduTHbIE IBIcHUS"

61

Hcrounuku csera. [IpamonuneitHoe
pacrpocTpaHeHHe cBeTa. 3aTMEHUs
Connua u JlyHsl

62

3aKOH OTpa)KeHUs CBETa. 3epKaja.
Pemenne 3a1a4 Ha MpUMEHEHUE
3aKOHA OTPaXKEHUS CBETA

63

ITpenominienue cBera. 3aKoH
npenomiieHus csera. [lonnoe
BHYTPEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHnE IOTHOTO
BHYTPEHHET0 OTPAKEHUS

64

JlaGopaTtopHasi pabota
"UccnenoBanue

3aBUCHMOCTH yTJIa TIPEJIOMIICHHS
CBETOBOTO

Jy4a OT yIJia aJeHHs Ha TPaHHIIe
"BO3yX-CTEKJIO"

65

Jlua3el. OnTHYecKas cuia JTUH3HL.
[TocTpoenune n300pakeHni B TMH3AX

66

JlaGopaTopHas paborta "Omnpenenenue
(OKYCHOTO pacCcTOSTHUS U ONTHYECKON
CHJIBI cOOMparoLIel TMH3bI"

67

Ypok-koHpepenus "Ontuyeckue
JIUH30BBIC TIPHOOPHI"




I'ma3 kak onTuueckas cucrema.

68 3penue. Jedexto 3penns. Kak 1
COXPaHUTh 3PEHUE
OBIIEE KOJIMYECTBO HACOB I10 68 15

I[TPOI'PAMME




9 KJIACC

Kosnn4yectBo yacoB DJIeKTPOHHBIE
°
JI:[;H Tema ypoxa Beero Kontpoabubie | IlpakTHyeckue IIJ[:;:CHHH :)I;I[?;I;ZE:feﬂbnble
padoTbI padoTbI pecypest
1 Beenenune B Mexanuky 1
5 MexaHn4eCcKOoe IBUKEHHUE. 1
MarepuanbHas TOUKa
3 [Tepemerenue 1
4 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bu6mmoreka [IOK
MEXaHUYECKOI'O IBUKEHUS https://m.edsoo.ru/ff0ad474
5 [Tpoekus BeKTOpa Ha OCh 1
5 PaBHOMEpHOE IIpsIMONIMHEITHOE 1 bub6nuoreka LIOK
JIBIDKEHIE https://m.edsoo.ru/ff0ad19a
7 ITpoBepounas "[Ipoekius BekTopa Ha 1
ocp"
3 Pemenne 3agad "OTHOCUTEIBLHOCTE 1
JIBHKEHUS"
HepaBHOMepHOE NpsAMOIMHENHOE
9 nBuxkeHue. CpelHss U MTHOBEHHAast 1
CKOpOCTh
10 [TpoBepounas padota "PaBHOMEpHOE 1
nBIKeHne"
1 [IpsimonHetHOE paBHOYCKOPEHHOE 1 bu6numoreka LIOK
JIBUKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
12 CxopocTb MPSIMOJTUHEINHOTO 1
PaBHOYCKOPEHHOI'O IBUKECHMSL.




I'padux ckopoctu

JlabGopaTtopHast pabota "Onpenenenue

13 YCKOpEHUS Tella IpU bubmmoreka LIOK
PaBHOYCKOPEHHOM JIBUKEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockocty"

1 CBo0Ooguoe nanenue tei. OnbITh
[Nanmunes

15 KonTponbsnas "[Ipsmonuneitnoe
nBwxenue"

PaBHOMEpHOE ABMXKEHUE IO
okpyxkHoctu. [lepuon u yacrora bubnunoreka [IOK

16 .
oOparenus. JIunerinas u yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTH

17 [IeHTpOCTpEMUTENBHOE YCKOPEHHE

18 [TpoBepounas pabora "/IBumxeHue Tena
MO0 OKPYXHOCTH"

19 ITepBsiii 3akoH HeroTona. Bextop bub6nuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612

20 Bropoii 3akon HeroTona. bubnuoreka LIOK
PaBnoxeiicTByrOIas cuma https://m.edsoo.ru/ff0ae72a

1 ['padmueckoe npeacrapneHue
PaBHOMEPHOTO JIBUKEHUS

99 Tpernii 3akon HproToHA. bu6numoreka LIOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982

23 Pemenue 3a1ay Ha TpUMEHEHUE bubmuoteka [IOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

b K

24 Cwita ynpyroctu. 3akoH ['yka uommorexa [10

https://m.edsoo.ru/ff0aeca?




Pemenne 3amau mo teme «Cuia

25
YIOPYTOCTH
26 JlabopaTtopHast pabota «OnpeneneHue bubnmoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
C
2f i Tperit hitps://m.edso0.ru/ff0af738
28 Pemenue 3aga4 no teme «Cuiaa bubmnoreka LIOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "OnpeneneHue bubnuotexa [JOK
29 "
K0d(ppHIIMEeHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3amau nmo teme "3aKOHBI
30 H Cuna ynpyroctu. Cuna bubmmorexa LIOK
BIOTOiIa' Ypy ' https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna Ts>KeCcTH M 3aKOH BCEMHPHOTO
31 TATOTEHUS. Y CKOpEHHUE CBO60pHOF0 bubmmorexa [IOK
’ P A https://m.edsoo.ru/ff0af044
najieHust
Ypok-koHpepenus " J[BuxeHue Ten
32 BOKPYT I'PaBUTAIIMIOHHOTO LIEHTpa
(Conueunas cuctema). ['anaktuku”
Pemenne 3agau mo teme "Cumna
33 TSOKECTU Y 3aKOH BCEMUPHOTO brbmmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
34 [TepBast kocMHuUecKast CKOPOCTb. bu6numoreka LIOK
HeBecomMocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuabHONM TOUKH.
35 AOGComOTHO TBEPAOE TEIO. bubmuoteka [IOK

PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OCBIO BpAICHHUS

https://m.edsoo.ru/ff0afe36




36

MowmeHT cuisl. LleHTp TsxecTn

Pentenue 3agay mo reme "MoMeHT

Bu6moreka [JOK

37
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[MoxroroBka K KOHTPOJILHOU paboTe MO
38 TeMe "MexaHH4ecKoe JIBIKEHUE bubmmorexa [OK
N fa ' https://m.eds00.ru/ff0b0408
BzaumopeiictBue ten
KonTpoabHas pabota no reme
39 "MGXI;,HI/I‘IeCK(I;)e BIDKCHUE Bubmmorexa LIOK
N 8 " ' https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten
Hmnynsc Tena. Miynbe cubl. 3aKoH
40 COXpPaHEHHUS UMITyJIbca. YIIPyroe u Bubmmorexa LIOK
p y N Py https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
a1 Pemenue 3aga4 mo teme "3akoH bubmnoreka LIOK
COXpaHEHHUs uMIryJbca" https://m.edsoo.ru/ff0b096c
42 VYpok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
43 Mexanunueckas paboTa U MOITHOCTb
P t https://m.edsoo.ru/ff0b0a84
44 PaboTa cuibl TSHKECTH, CHIIB bu6mmoreka [IOK
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopatopHas pabota «Omnpenenenue
45 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JBIM)KEHUH TeJIa 1O
TOPU30HTAJIHON MTOBEPXHOCTI
46 CBs13b 3HEpTUU U pabOTHI.
[TorennmansHast SHEPTHs
47 Kunernyeckas sHeprus. Teopema o bubnmoreka [LIOK

KMHETUYECKOU SHEPrUu

https://m.edsoo.ru/ff0b0c32




48

3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe

49

KonTpomnpHas padora "3akoHbI
coxpaHeHus"

50

KomnebarenbHOE IBUKEHHE U €TO
XapaKTEPUCTUKU

Bu6moreka [JOK
https://m.edsoo.ru/ff0b1858

o1

3aryxaromue KoueoaHus.
Brinyxnennsie konebanus. Pesonanc

bubmnoreka LIOK
https://m.edsoo.ru/ff0b20f0

52

Marematuueckuil U Npy>KMHHBINA
MasiTHUKU

53

Ypok-uccienoBanue «3aBUCUMOCTb
nepuoja KojaebaHui OT KECTKOCTH
IPY>KHUHBI 1 MACChI IPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

54

HpeBpameHHe OHCPIUu 1Ipnu
MEXaHUIECKUX KOJICOaHUIX

55

JlaGopatopHas pabota «Onpezaenenue
4acTOTHI U IIepHo/ia KojieOaHuit
IPYKUHHOTO MasiTHUKa»

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

56

JlabopaTtopHast pabota «OnpeneneHue
3aBUCHMOCTH TIEPHO/Ia U YaCTOTHI
HUTSHOTO MasTHUKA OT JITHHBD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

57

JlabopaTtopHas pabota "Onpenenenue
YCKOPEHUSI CBOOOTHOTO TIAJICHUS C
TTOMOIIIBI0 HUTSHOTO MassTHUKA"

58

Mexaunueckue BoaHBL. CBOKWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbHbIE 1
MIOIIEPEYHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

59

3Byk. PactipocTpaHenue u oTpakeHue




3ByKa

60

Ypok-uccinenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

61

['poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

62

Ypok-koHpepenus "YapTpa3Byk U
uH(pa3ByK B IPUPOJIEC U TEXHUKE"

bubmnoreka LIOK
https://m.edsoo.ru/ff0b23ca

63

[ToaroroBka K KOHTPOJILHOU paboTE IO
TeMe "3aKOHBI COXPAaHEHHUS.
Mexaunyeckue Koyieoadus ¥ BOJIHb"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

64

KoHTpoinbHas pabora 1o Teme
"3akoHbI coxpaHeHus. MexaHn4yeckue
K01€0aHus U BOJHEI"

65

MarsauTtHoe 1oJie U ero rpaduyeckoe
n3zoOpaxenue. Heomnopoaaoe u
OJIHOPOJHOE MarHUTHOE TOJIE.

66

OO6Hapy:xeHrne MarHUTHOTO TIOJISI 110
€ro JEHUCTBUIO HA JIEKTPUYECKUH TOK.
IIpaBuiiO 1€BOM PYKH.

67

Pemenue 3anau "TIpasumno JJEBOM
pyKI/I"

68

SIBneHne AneKTpOMarHUTHOM
nHayKkunn. Hampasnenue
MHAYKIIMOHHOTO ToKa. [IpaBuio
Jlenna.

69

SIBnenne camonHykuuu. [Tomydenne
U Tepesada NEPEMEHHOTO




AIIEKTPUUYECKOTO TOKA.
Tpanchopmarop.

70

JlaGopaTtophasi pabota "MccnenoBanue

SBJICHUS DJIEKTPOMATrHUTHOU
WUHIYKIIKN"

71

[TpuHIMIBI paAMOCBS3U U
TEeJIEBUACHUSA. DIEKTPOMAarHUTHAs
IPUPOJA CBETA

72

SHGKTpOMaFHI/ITHOC I10JIC.
SHGKTpOMaFHI/ITHbIe BOJIHBI

bubmnoreka LIOK
https://m.edsoo.ru/ff0b2abe

73

CBolicTBa QJICKTPOMAruuTHLIX BOJIH

74

Ypoxk-kordepenuus "HIkana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanme 31€KTpOMarHUTHBIX
BOJIH TSI COTOBOM CBS3H"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2fe6

75

Ypok-uccnenosanue "Mzydenue
CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

76

Pemienne 3ala4 Ha OIIPCACIICHUC
HaCTOTHI U AJIMHBI BHCKTPOMaFHHTHOfI
BOJIHBI

77

DJeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTts cBeTa. BoiHoBEIE CBOMCTBA
cBeTa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

78

Paznosxenue 6eoro cBeTa B CIIEKTP.
OmriTel HeroTona. Cnoxkenne
CIIEKTpaJbHBIX 1IBETOB. [{ucnepcus
CBeTa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c0f4c




Omnsitel Pesepdopa v nmanerapHas

Bu6mmoreka [IOK

7
9 MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
80 [Toctynarer bopa. Moxens atoma bopa
HcnyckaHue U MOTJIoUIeHUE CBETa
81 aroMoM. KBantsl. JInuHeituarsie bubmmorexa [TOK
’ ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
82 Ypok-npaktukym "Habmronenue bubnuotexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edso0.ru/ff0c1550
83 PanmnoakTuBHOCTH M €€ BUIBI bubmmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue aromHoro sjapa. Hykinonnas bubnunoreka [IOK
84
MOJIETb https://m.edsoo.ru/ff0c18ac
85 PanroakTrBHBIE TPEBPAIICHUS. bubnunoreka [IOK
H3oTtomsl https://m.edsoo.ru/ffOclal4
86 Pemenne 3a1a4 mo Teme: bu6mmoreka [IOK
"PagnoakTUBHBIE TPEBpALLICHUS " https://m.edsoo.ru/ffOclb4da
87 [Tepuon momypacmana
VYpok-koHpepennus "PannoakTuBHble
88 I/I3IJ)'I quH:{b Bpn upoje, MeAUIIMHE bubmorexa TIOK
y " PHPOJE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
S nepHble peakiiu. 3aKOHBI
89 COX paHCHIEH 3apsI0OBOTO U MacCOBOTO bbmorexa [TOK
p p https://m.edsoo.ru/ff0c1c58
YHUCel
DOHeprus CBs3U aTOMHBIX saep. CBA3b bu6mmorexa [IOK
90
Macchbl U SJHEPTUU https://m.edsoo.ru/ffOcld7a
o1 Pemenue 3aay no teme " S nepHeie
peakuun”
92 Peakiuu cunTe3a U qeneHus sSAep. bubnmoreka [JOK




Wcrounuku sHeprun ConHua u 3BE311

https://m.edsoo.ru/ff0c1e88

Ypok-konpepennus "Anepuas
sHepreTuka. JlencTBus

93 .
paIOaKTHBHBIX U3TyUYCHHUI Ha )KUBBIC
OpraHu3Msl"
[MoaroroBka K KOHTPOJIBHOU pabOTE IO
94 TeMe "DJIEeKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie sBienus"
KonTposabHas pabota no reme
95 "DJIeKTPOMarHuTHOE TIOJIE.
DJIEKTPOMAarHUTHBIC BOJIHBI.
KBanToBsie sBienus"
[ToBTOpenue, o6o0IIEHHE.
’ bu6mmoreka [IOK
96 JlaboparopHbie pabOTHI IO KypC
" P pv P " ypey https://m.edsoo.ru/ff0c245a
3auMOJICHiCTBHE TeT
[ToBTOpenue, 06o6meHue. Pemenue BuGmiorexa LIOK
97 pacyeTHBIX ¥ KAYECTBEHHBIX 3aa4 10 _
Teve "KITJ] 21eKTpoycTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, o6o0IICHNE. Bu6 110K
nonanoTeka
98 JlaGopatopHbie pabOTHI IO KypC
" PATOPHHE P " ypey https://m.edsoo.ru/ff0c2c52
BETOBBIE SBJICHUS
[ToBTOpenue, 06061menue. Pabora c
’ bubnmnoreka [JOK
99 TEKCTaMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHS B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora c
’ bubnmnoreka [IOK
100 TekcTamu 1o Teme "Konebanus u 1

BOJIHE!"

https://m.edsoo.ru/ff0c2e82




[ToBTopenue, 0606menue. Pabora c

" bubmmnorexa LIOK
101 TCKCTaMﬁI o teMe "CBETOBEBIE 1 https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTopenue, 0600mmenue. Pabora ¢
102 TexcTaMmu 1o Teme "KBaHToBas u 1
snepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 20

[TPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [leprimkun U. M.,
HBanoB A. U., Akunonepnoe oomectBo «M3marensctBo «IIpocsemienue»

» Ousuka: 9-i kinacc: 6a30BBINA YPOBEHB: YueOHUK, 9 kimacc/ [leppimkun U.
M., I'yrauk E. M., Banos A. U., IletpoBa M. A., AKITnoHEpHOE OOITIECTBO
«M3nmarensctBo «IIpocBemenne»

» ®usuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHuK, 7/ kinacc/ [lepoimkun .M.,
NBanoB A.U., AkumonepHoe oodiectBo «M3aarensctBo «lIpocBenienuer
COopHuk 3a1a4 no ¢usuke. 7-9 kinaccel - MockoBkuHa E.I'., Bonkos B.A.

CoOopnuk 3ana4 no ¢usuke 7-9 Jlykammk B.W., IBanosa E.B.

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

Kupuk CamocrositenbHbie paOOThI

3amauu 1o pU3MKe sl OCHOBHOM IIKOJIBI C IPUMEPAMHU PEIICHHM, /-9
kiaccsl, ['enaenmreiin JI.3., Kupuk JI.A., T'ensprar U.M., 2017

®uzuka. A cnam OI'D JlemunoBaM.1O. Kamseera E.E.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET
Caiit "Pemry OI'D"

bubmoreka [IOK



