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INHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 0O0mIero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUU K pe3yslbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yueToM (heaepanbHOii pabodeit mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUIUXcsi M OpraHu3aluio U3Y4YeHUs
bu3MKKM Ha JAEATENBHOCTHON OCHOBEe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM 00y4eHHUS, a TAKKe
MEXKMPEIMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[TporpamMMma no (u3MKe ycTaHaBIMBAET paclpeiesieHue yueOHoro MaTepuana
1o rogam oOyudeHus (IO KijaccaM), MpeiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHUs T€M, OCHOBaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COACPXKAHUSI U
Y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3zrka sABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3MUYECKHE 3aKOHBbI JIeKAaT B OCHOBE IPOIIECCOB H
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH | (HU3NYSCKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAyYyHYI0 KapTUHY MHUDa,
npefocTaBisieT Haubojee sCHbIE o00paslbl MPUMEHEHUS HAyYHOrO METojia
MO3HAHU, TO €CTh CII0CO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUEeCKOro o0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYUYHOM I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEINOJAraeT OBJAJCHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBJICHUS;

e OIICHMBATh M TOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICIOBAHMUS;

e UHTEPNPETHPOBATH  JAaHHbIE W  HWCIONB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JIsl OJyUYEHHUSI BBIBOJIOB.

[lenn wusyueHus (U3UKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
omnpenenensl B Konuenmuu npenopaBanust ydeOHoro mnpeamera «®Pusukay B
oOpa3oBarenbHbIX oOpraHusanusx Poccuiickorn @Dexepanuu, pean3yrOIIMX
OCHOBHbIE 001Ie00pa3oBaTEIbHbIE MPOTrPAMMBbI, YTBEPKICHHOW pelleHneM



Komnerun MunucrepctBa npocsemienus: Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K4BH).
Hesu n3yyenus GpuU3NKuU:

npuoOpeTeHue HHTepeca W CTpPEeMJICHUS OOydYaloluXcsl K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe TO3HAHUA U (popMHpOBaHHE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;
(GopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yjpTaTa H3yUeHUs
OCHOB CTPOCHHSI MaTepuH U (pyHTaMEHTATHHBIX 3aKOHOB (PU3HUKH;
dopMupOBaHHE TPEACTABICHUNA O POJIU (UUKH ISl PA3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJACTaBICHUH O  BO3MOXKHBIX  cepax  Oyayuuen
po¢dheCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JajibHeNeMy 0OOy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne JTHX IeJied MporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOIO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHue 3HAaHWH O JUCKPETHOM CTPOCHHWHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npUOOpETeHNE YMEHUN ONMUCHIBATH U OOBSICHATH (DU3UUYECKUE SIBJICHUS C
HCITOJTh30BAaHUEM TTOTYYCHHBIX 3HAHHH;

OCBOCHME METOJIOB pEIIEHUS MPOCTEHIINX PACUCTHBIX 3aJady C
UCIIOJIb30BaHUEM bu3IIeCKUX MOJIETIEH, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBJICHUS U BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTAJbHBIE HCCIIEIOBAaHUS C
WCITOJIb30BaHUEM N3MEPHUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MH(pOpMaIuel (HU3NIECKOTro COJEpIKaHMS,
BKJIFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (U3HKHU, aHAIHU3 U
KPUTHYECKOE OIICHUBaHNE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podheCcCUOHATIBHON ACSTEILHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSX (PU3UYECKON HAYKH.

Ha wn3yuenue ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
kiacce — 68 yacoB (2 vaca B Hezenmo), B 9 kinacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamMme no ¢Gu3MKe MepedeHb Jab0paTOPHBIX padoT U
OITBITOB HOCHT PEKOMEHIATEIHHBIA XapaKTeP, YIUTEIb JeiacT BRIOOp MPOBEICHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBHUIYAIbHBIX OCOOEHHOCTEN
OoOy4JaronmMxcs, CUcKa HKCIEPUMEHTAIBHBIX 3a/JIaHHM, MpelaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPKXAHUE OBYYEHUSA
7 KIIACC

Pasznen 1. @usuka u e¢ poJib B NO3HAHUM OKPY/KAKOIIET0 MHPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npudopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u JApyrue ecTEeCTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcTecTBeHHOHAyUHBII METOJl TMO3HAaHUS: HAOIOJIEHHWE, TMOCTAHOBKAa HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SIKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0OBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

emoncmpayuu.

1. MexaHW4yeckne, TEIUIOBBIE, JIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHUSL.

2. ®usnueckue npruOOPHI U MPOLETYpa MPSAMBIX U3MEPEHHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie padbomwt u onvimel.
1. OnpeneneHue 1EHBI AIEHUA MIKaIbl HK3MEPUTEIBHOTO IPUOOpa.
2. H3mepeHune pacCTOsAHMIM.
3. Msmepenue 06beMa KUAKOCTH U TBEPJIOTO TETA.
4. OmnpeneneHue pa3MepoB MAJIBIX TeEJl.
5. M3mepeHue temneparypsl NpU NOMOIIM KUAKOCTHOTO TEPMOMETpa H
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue ncciaeaoBaHUs IO MPOBEPKE TMIOTE3BI: NAJIbHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIbHO, TeM OOJiblie, YeM OOJIblle BhICOTA
ITyCKa.

Pa3neun 2. [lepBoHayaibHbIe CBeIEeHUsI 0 CTPOEHUM BelllecTBAa.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasMmepbl. OmNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBrm>keHne dyactuil BemecTBa. CBSA3b CKOPOCTM JBHWKEHHMS YacTUL C
temnepaTypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumoneiicTBue yactuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KMJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHrueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue OpoyHOBCKOTO IBHXKCHHUS.



2. Habmonenue muddysun.
3. HabGmiogenue  siBIeHHWH,  OOBACHSIOUIMXCS  MPUTSHKCHHUEM KM
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie padomwt u onvimel.

1. Ouenka JuamMeTpa aromMa METOAOM psAOB (C  HCIOJIb30BAHHEM

dboTorpaduii).
2. OmbITHI IO HAOTIOACHHUIO TETUIOBOTO PACIITUPEHHUSI Ta30B.
3. OnbIThl IO OOHAPYKEHUIO IEUCTBUSI CUII MOJIEKYJIIPHOTO MPUTSHKCHHUSL.
Pa3znen 3. /[Bu:keHHe U B3auMo/ielicTBHE Tel.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHXKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHMH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SIBnenne nHEpuMM. 3aKOH HMHEPLUU. B3aMMOJEHCTBUE TEN Kak INPUYMHA
W3MEHEHUSI CKOPOCTH JBHXEHUS Tel. Macca Kak Mepa HHEPTHOCTH Telia.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIECTBA.
Cuila Kak XapakTepucThKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3MepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTrax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomasa cuil. Cuiia TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabGmroneHue MexaHMUYECKOTO ABMKCHUS TEa.
2. N3mepenune cCkopocTh NpsIMOJIMHENHOTO JBUXKEHUS.
3. HaOmtonenue sBieHMsI MHEPLIUU.
4. HalOnroneHue n3aMeHeH s CKOPOCTH MPHY B3aUMOICUCTBUHU TeJl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TE.
6. Cno)KeHue CUII, HalTPaBJICHHBIX 110 OJHOW IIPSIMOA.
Jlabopamopnwie padbomwt u onvimel.
1. OmnpenenieHrEe CKOPOCTH PAaBHOMEPHOTO ABMKEHHUSI (IIapUKa B KUJIKOCTHU,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. Ompenenenuie CpeHEN CKOPOCTH CKONBKEHHsSI OpycKa WU IIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OmbBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTskeHus (maedopmarivm)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOITNE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUST OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Paznen 4. laBiieHue TBEPABIX TeJl, ]KUAKOCTENH U ra3oB.



HaBnenne. CriocoObl YMEHBIIIEHUS U yBEJIWYEHU JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00BeMma, TemmepaTypbl. I[lepemaua naBieHus
TBEPJBIMU TEJaMU, XUJIKOCTSIMU M TazaMu. 3akoH [lackansa. IlHeBmaTmyeckue
MallliHbl. 3aBUCHUMOCTh JABJICHHS >KUJKOCTH OT TIIyOMHBI. ['mapocratnueckuii
napajgokc. Coolraromuecs: cocyibl. [ napaBindecKkue MeXaHU3MBbl.

Atmocdepa 3emnun u atrmocdepHoe naBiieHHE. [IpuyuHBI CyIIeCTBOBAHHS
Bo3aymHONH o0onouku 3emu. OnbiT Toppudenmu. M3mepenue armochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 1151 3MepeHnss aTMOC(HEPHOTO TaBJICHMUSI.

JleficTBrE MKUAKOCTH UM ra3a Ha MOrpYyKCHHOE B HUX TeJo. BelTankuparonias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS ra3a OT TeMIEpaTyphl.

[lepenava naBieHUs ) KUAKOCTHIO U Ta30M.

Coo01maronuecs: Cocyapl.

['mapaBiueckuit mmpecc.

[IposiBieHue AeicTBHUS aTMOC(EPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIKHBAIONIECH CHJIBI OT 00BhEMa MOTPYKECHHON YacTH
TeJIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KHUIKOCTH.

8. YcCIIOBHE IIJIaBaHUs TEJN: TJIABAaHWUE WM MOTPYKEHUE TEIl B 3aBUCHUMOCTH
OT COOTHOIICHHUS TIOTHOCTEM Tella U JKUIKOCTH.

Jlabopamopnsie padbomst u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEM Ha  TEJO,
MIOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BHITATKUBAIOIIEH CUIIBI, ICMCTBYIOIIEH HA TEIO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKCHHOW B
JKUJIKOCTh YaCTH TeJla U OT INIOTHOCTH >KHUIKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U
OmpeiesICHHE €€ ITPy30MOAbEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. DHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: phIUar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio

paBHOBecusi phiuara. [IlpuMeHeHue mpaBuUiia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mpaBmwno» MexaHukd. KIIJ npocteix wmexanusmoB. [Ipoctsie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas © NOTEHIMalbHAs JHEPIUS.
[IpeBpalieHrie 0JTHOrO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomot u onvimot.

1. Omnpenenenue pabOThl CHIIBI TPEHHS MPH PABHOMEPHOM JIBHXKEHUU Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBAl paBHOBECHS pblyara.

3. H3zmepenue KII/] HaknOHHON IIIOCKOCTH.

4. H3yuyeHune 3aK0HA COXPAHEHUS MEXaHUYECKOU SHEPTUU.

8 KJIACC

Pa3nen 6. TemoBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, MOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEpPAOTO, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammmueckue u amopgubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUHW MOJEKYJIIPHO-KUHETUUECKOW TEOPHHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yactull. Buyrpennsas sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEpIIICHUE paboTHI. Buns TeTIonepeauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonudectBo TemnoThl. YaenbHash TEMJIOEMKOCTh BeIlecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue w
OTBEpJCBAHUE KPUCTAUNIMUECKUX BEIIECTB. YJelbHas TEIJIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnmapenue. Kunenue. YiaenpHas Temiora
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHUIEHHS OT aTMOC(EpHOro
JTABJICHUSL.

BrnaxHocTb BO3ayXa.

DHeprus TOINBA. Y IeJIbHAS TEIIOTa CTOPAHMSL.

[Ipunuuner padoTel TerioBeiX napurateneit KIIJ[ TemmoBoro aBuratesns.
TernmoBbie IBUTATENIN U 3aIIIUTA OKPY>KAIOIIEH CPebl.

3aK0H COXpaHEHHU U MTPEBPAILEHUsI SHEPTUU B TETUIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HabnroneHnue OpOyHOBCKOTO ABUKEHUSI.
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10.
11.
12.
13.

Hab6mronenune quddys3un.

HaOmronenue ssBieHui cMaurBaHUs U KalTWJUISIPHBIX SIBJICHUH.
Hab6nronenue TenioBoro pacimpeHus Tel.

W3meHeHne NaBJIeHUS ra3a MpU W3MEHEHHH 00bheMa M HarpeBaHUU WIIH
OXJIAKICHUH.

[IpaBuina uamepeHus TeMnepaTypsl.

Bup! Temionepenayu.

OxJtaxIeHUE MPU COBEPILICHUH PAaOOTHI.

Harpeanue ripu coBepiiieHHH padOThl BHEITHUMHU CUJIaMHU.
CpaBHEHHE TEIUIOEMKOCTEN Pa3TUYHbIX BEIIECTB.
HaoOmronenne kuneHus.

HaOmronenue nocTosiHCTBa TEMIEpaTyphl MPY TUTABJICHUH.
Mojiesii TEIJIOBBIX JIBUTATEIICH.

Jlabopamopnvie padbomwt u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMNBITHI 110 0OHAPYKEHUIO ACHCTBUS CUIT MOJICKYJIIPHOTO MPUTSKEHUSL.
OMNBITHI IO BHIPAIIMBAHUIO KPUCTAIIJIOB IOBAPEHHOM COJIM UJTK caxapa.
OnbITel 110 HAOMIOAEHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEI.

Omnpenenenue 1aBlieHUs BO3/lyXa B 0aJUIOHE IIIPUIIA.

OnbITEI, NEMOHCTPUPYIOIINE 3aBUCHUMOCTH AABICHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3sl IMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEPaTyphl.

HaGnronenue wu3MeHeHUs BHYTPEHHEW OSHEpPruu Tejla B pe3yJibTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBJI€HUS TEMJIOOOMEHA MPU CMEIIMBAHUHU XOJIOAHOW U
ropsiuer BOJIBL.

OnpeneneHne  KOJMWYECTBAa  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IpH
TEIMJI000MEHE C HArPEThIM METATUYECKUM HUITUHIPOM.

Onpenenenue yaenbHOM TEINTIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uenapeHusl.

OnpeneneHre OTHOCUTENIHON BIIaXKHOCTH BO3/TyXa.

Omnpenenenue yaeabpHON TEIIOTHI IIJIaBJICHUS JIbJA.

Pa3nen 7. DiekTpuyeckue 1 MAarHUTHbIE SIBJICHMS.

OnekTpuzanus Ten. J[Ba poja JJIEKTPUYECKHX 3apsAnoB. B3ammopaencTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

OnekTpuyeckoe mnoJie. Hanpsok€HHOCTh 3iekTpudeckoro nosisd. [lpuHomn
CYNEPHO3ULIUN JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu sneKkTpuuecKux 3apsioB. DJEMEHTAPHBIA SJEKTPUUECKUN 3aps.
Crpoenne aroma. IIpOBOJHMKM W JOUABJNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS AJIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onextpuyeckass nenb. Cuna Toka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBIIeHHE MPOBOJHUKA. Y IEIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
I ydactka nend. llocnmemoBarenbHOE M mapajuIeNIbHOE  COCIMHEHHE
ITPOBOJIHUKOB.

PaGota u MoOIHOCTH 3JieKTpuueckoro Toka. 3akoH J[xoymns—JleHia.
DneKkTpuyecKre enu U MOTpeOUTenu 3IEKTpuYecKo s3ueprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3auMopaeicTBHE  MOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM U €r0 3HAYCHUE I KU3HU Ha 3eMiie.
OmeiT  Opcrena. MarHuTHoe TMoJe  JJIEKTpUYeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MATHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUIATENb ITOCTOSTHHOTO TOKa. VCronp30BaHME 3JIEKTPOJIBUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE.

Omneitel @apanes. SABneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBumno Jlenua.
DneKTporeHeparop. Crioco6ml MOJTYYEHHUS ANEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX HUCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DIeKTpu3anus Tell.

JIBa posia aIEeKTpUUECKHUX 3apsA0B U B3aUMOJECHCTBUE 3aPsKEHHBIX TEI.
Y CTpONCTBO U IEUCTBHUE DIEKTPOCKOTIA.

DnekTpocTaTuuecKasl UHIyKIIHSL.

3aKOH COXPaHEHHUs AIEKTPUUECKUX 3aPSAIO0B.

[IpoBOAHUKY U AUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JUHUN 3JIEKTPUUECKOTO TOJIS.

W cTOYHUKYM TOCTOSIHHOTO TOKA.

JleHcTBuUs DIIEKTPUYECKOTO TOKA.

£ 0 N o kA w N E

=
o

. DNEKTPUUYECKUH TOK B KHUIKOCTH.
. I'a30BbIM pa3psn.
. I3MepeHue CUitbl TOKa aMIIEPMETPOM.
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. I3mMepenue 2I1eKTpruIecKOoro HanpsuKeHNUs: BOJIBTMETPOM.
. Peocrar 1 MarasuH COIpOTUBIICHUN.
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. B3auMoielicTBre MOCTOSIHHBIX MarHUTOB.

=
(o)}

. MOI[GJII/IpOBaHI/Ie HCBO3MOKHOCTH pa3ACICHUA I1I0JIFOCOB MarHuTa.



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

25.

MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.

OnbIT OpcTena.

MarauTtHoe noJie ToKa. IJIEKTPOMArHHUT.

JlelicTBHE MAarHUTHOTO MOJISI HA MIPOBOIHUK C TOKOM.

DJIEKTPOABUTATENb ITOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS SJEKTPOMArHUTHOW MHTYKIIUH.

OnbiThl Papajes.

3aBUCUMOCTh HAINpPABJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUWA €ro
BO3HHUKHOBCHU.

DIEeKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OneIThl MO HAOMIOACHUIO DJJIGKTPU3ALMKA Tl MHAYKIHEH W TpH
CONPUKOCHOBEHHH.

HccnenoBanue [E€UCTBUS JIIEKTPUUYECKOTO TMOJSI HA MPOBOJHUKUA H
JTUAJICKTPUKHU.

COopka u nmpoBepka pabOThI AIEKTPUUECKOM 1IETH MTOCTOSTHHOTO TOKA.
W3mepeHne U peryJInpoBaHHUe CHITbI TOKA.

N3mepenue u peryanpoBaHnue HapsKEHUsI.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, MAYIIETO YE€pPE3 pPE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwiia CJIOXKEHUS HAMPSHKEHUM MpU TOCIEN0BaTEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHJIBI TOKa MPH MapaieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue padoThI AAESKTPUIECKOTO TOKA, UTYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJIGKTPUUECKOTO TOKA, BBIIEISEMOM Ha
pe3ucTope.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUs Ha HEW.

Omnpenenenue KIIJI Harpesarerns.

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS TTIOCTOSIHHBIX MarHUTOB.
W3ydyeHne MarHUTHOTO TIOJII  TOCTOSIHHBIX ~ MAarHUTOB TPH X
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue qeiCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJBI  B3aMMOJEHCTBHUS
KAaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HAaIIPaBJICHUs TOKa B
KATyILIKE.

18. MI3ydyeHue nericTBU MarHUTHOTO TIOJIS HA POBOAHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl SIEKTPOIBUTATEIS.

20. M3mepenne K11/l anekTpoaBurareibHONM yCTaHOBKH.

21. OnbITBI TIO  MCCIEIOBAHUIO SIBJIEHUS SJIEKTPOMArHUTHOW HHIYKIIHH:
WCCIICOBAHUE W3MEHCHHM 3HAYEHUS W HAIIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHsI.

Mexanudeckoe aBMKeHHe. MarepuanpHas Touka. Cucrema oOTcyeTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBMKEHUS. PaBHOMEpHOE NPSIMOJMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoauHenHoe aBrmkeHue. CpeaHsas 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJIMHEWHOEe JBHkeHHe. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE NBMXKEHHE MO OKpYKHOCTH. [leprnoa u yactora oOpamieHwus.
JIunenHas u yriaoBasi CKOpocTH. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3akoH HeroToHa. Bropoii 3akoH Herotona. Tperunii 3axkoH HproToHa.
[IpuHUMI CynIEPIO3UIIUHN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbXKEHHUS, CUila
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
najgeHus. JIBwxenne ruianetr BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHON TOYKH. AOCOJIIOTHO TBEpAoe Teno. PaBHoBecue
TBEPJIOTO TeJIa C 3aKPEIJICHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. Mmynbe CHilbl. 3aKOH COXpPaHEHHMS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
Tperust. CBa3b dHepruu u pabotel. [loTeHunanbHast SHEPrUs Tena, MOAHATOro Hajl
MMOBEPXHOCTHIO 3eMiM. [loTeHInanbHas S3HEPTUS C:KATOU NPYKUHBI. KnuHetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHUH.

JHemoncmpayuu.

1. HaGnroneHue MexaHMUeCKOro JIBHXKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

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

CpaBHeHHME NyTel M TPACKTOPUM ABUKEHHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUECTA.

M3mepenne CKOpOCTH U YCKOPEHUS IIPSIMOJIMHENHOTO IBUYKEHUS.
HccenenoBanue Npu3HAKOB paBHOYCKOPEHHOTO JBUKEHUS.

Habiroienue qBrKeHMs Tena o OKPyKHOCTH.

Habiro1eHue MexaHMYeCKUX SIBJICHUH, IPOUCXOASIINX B CHCTEME OTCUETa
«Tenexxka» mnpu €€ pPAaBHOMEPHOM U  YCKOPEHHOM  JBHKCHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHUS Tella OT MAacChl T€Jla W JIEUCTBYIOIEH HA HErO
CHUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TeJL.

M3meHeHue Beca Tejia [IpU yCKOPEHHOM JBUKCHUU.

[lepenaya nMmmyJsibca pu B3aUMOIEVCTBUH TEIL.

[TpeoOpazoBanus YHEPIUU NIPU B3aUMOJICHCTBUHU TEJL.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbCca IPH a0COJIFOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Habmoienue peakTHUBHOTO IBUKEHHUS.

CoxpaHeHre MEXaHUYECKOW 3HEPT U MPU CBOOOAHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON S3HEPTUU IIPU JBUKEHUH Tena M0 1eUCTBUEM

IIPYKVHBI.

Jlabopamopnwie padomuvt u onvimeol.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa W JajJbHEWIIEro paBHOMEPHOTO
JBIDKCHUS [IAPUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHE CKOPOCTH CKOJIbKEHHS Opycka WA JBUKECHUS
[IapyKa MO HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JABUKEHUH IIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBWKEHUU 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCATCS KaK PsJ HEUYCTHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH  CUJIBI TPEHUS CKOJIBKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodpHUITMEHTA TPEHUS CKOJTBKEHUS.

Omnpenenenue )KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU30HTAILHON MOBEPXHOCTH.



10. Onpeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  TMOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKOHAa COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuuyeckue KoJieOaHUs M BOJIHBI.

KonebarenbHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUM: MEPUO/I,
4acToTa, aMIUIUTyAa. MareMaTUYecKuil U NpYKUHHBIA MadaTHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue — KosjeOaHus.  BpiHykaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKHMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue kosnebGaHuWil Ten MOJ ACHCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

HabGmronenue konebaHuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habnronenue BbIHYK/IEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHue mpo10JbHBIX U TONEPEYHBIX BOJIH (Ha MOJIETIH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30OHAHC.

Jlabopamopnwie padomut u onvimel.

1. OmpeneneHue YacTOThl W TEpHojia KoJieOaHUNW  MaTEeMaTUYECKOIo
MasITHUKA.

2. OmpeneneHuie 4aCTOThI U eproAa KOJIEOAHUM TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOAHHM MOIBEIIIEHHOTO K HUTH

o vk~ WD

rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH MEPUOAA KOJIEOAaHUHN PYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. [IpoBepka He3aBHCHUMOCTU TiEpHUOja KoJieOaHUI Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Tepuoaa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO MaCHHMS.
Pa3znen 10. DnekTpoMarHuTHoeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
AIEKTpOMArHuTHhIX BOJH. Illkana »ieKTpoMarHWTHBIX BOJH. Mcmonw3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.



DJleKTpoMarauTHas npupoja ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoONCTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padomwt u onvimel.

1. M3ydeHue CBOWCTB AJEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBLHOIO

TenedoHa.

Pa3znen 11. CBeToBbIE AIBJICHUS.

JlyueBas  momens  cBera.  Mcrounmkm ~— cBera.  IIpsmonunernnoe
pacnpoctpanenue cBera. 3atMenns ConHna u Jlynsl. Otpaxenue cera. Ilnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH MpenomieHUs cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonp30BaHUME TOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom omywedt B numH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONa M Teneckona. ['ma3 kak onrThuyeckas cucrteMa. bim3opykocTh U
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HbloToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus ceera.

Jemoncmpayuu.

[IpsAsMosIMHENTHOE paCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n3o00pakeHuii B IIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiaXx.
[Ipenomiienue cBera.

OnTuuecknii CBETOBO/I.

Xon myueit B coOuparoniei JmH3e.

Xo/1 Ty4den B pacCeuBarolIei JINH3E.

[Tonyuenune n300pakeHH C TOMOILBIO JIMH3.

[Tpuniun nevictBus oToanmapara, MUKPOCKOTIA U TEIECKOTIA.
10. Mopnens rnasza.

11. Paznoxenue 0enoro cBeTa B CHEKTP.
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12. [Tomydyenue 6en0ro CBETa MPHU CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnsie padbomst u onvimel.

1. HccnenoBanue 3aBUCHMOCTH yTJla OTPaXEHHUSI CBETOBOTO Jy4ya OT yIJia
MaJICHUS.

2. M3yueHue xapakTepuCTUK U300pAKEHUS TIPEIMETA B INTIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMOCTH yTJia TIPEIIOMIICHHUSI CBETOBOTO JIyda OT yria
MaJICHUs] HA TPAHUIIE «BO3yX—CTEKIION.



4. Ilomydenue n300pa>keHU C MOMOIIBIO COOUPAIOIIEH JINH3BI.
5. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONITUYECKON CHIIBI coOMparommei
JIMH3BI.

6. OIBITHI IO PA3JIOKEHHUIO OETIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOJIEHUU Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBantoBble siBJIeHHS.

OmnwiTel Pezepdopaa u mnanerapHas moxaens atoma. Mojens aroma bopa.
Hcnyckanue u norniomenre ceeta aToMoM. KBaHTel. JInHeHyaThie CIEKTPBI.

PannoaktuBHOCTh. Anbda, Oera- U ramma-usnydeHus. CTpoeHUE aTOMHOTO
anpa. HykionHas wmopens artomHoro szapa. W3ortonmsl. PaanoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHbie peakiuu. 3aKOHbI COXPAHEHHUs 3apsIOBOIO M MAacCOBOTO YHCE.
OHeprusi CBs3M aTOMHBIX siaep. CBs3p MAacChl W SHEprum. Peakuum cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CostHIla U 3BE3/I.

SAnepnas sHepretvka. J[eMCTBUS paguOAKTUBHBIX HW3JIYyYEHUH HA >KUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIOUICHUS.

2. CHexTpsl pa3IuyHbIX Ta30B.

3. ChekTp BoJopoaa.

4. Habmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cueTunka HOHU3UPYIOIIUX U3ITYUESHHI.

6. Perucrtpanus nzmydeHus HpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie padbomwt u onvimel.

1. HaOnroaeHue CruIOMIHbBIX U JIMHEHYAThIX CIIEKTPOB U3TyUCHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTHM YACTUIIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepeHue painoakTUBHOTO (OHA.

IHoBTOpHUTEJIHbHO-0000IAKOIIIMH MOYJIb.

[ToBTOpUTENHEHO-00001IAIOIINN MOAYJIb MPEHA3HAYEH ISl CUCTeMaTU3AINN
u  0000mIeHUsT MPEIMETHOTO  COJEpKaHWUsS W ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUCHHUH BCEro Kypca (DU3MKH, a TaKKe JJIs MMOATOTOBKHU K
OCHOBHOMY TOCYAQpCTBEHHOMY OJK3aMEHy 10 (U3MKe s O00y4aromumxcs,
BBIOpABIIMX ATOT Y4EOHBII MpeaAMET.

[Ipy M3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYUBACTCS JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJI0OB HCCIEAOBAHUS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pU3Mveckue
ABJICHUS, TPUMEHSS TIIOJyYEHHBIE 3HAHHWS, pemaTh 3ajJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3/ielia Pean3yeTcs
32 CYCT TOro, 4YTO OOy4YalollHecs BBIMOIHIIOT 3aJaHusd, B KOTOPHIX UM
MIpEAJIaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTb W HAyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;
WCITOJI30BaTh HAYYHBIC METOJIbI HCCIICOBAHUS (PU3MUCCKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES U MOIYUYEHHS TEOPETHUECKUX BBIBOJOB;
OOBSCHATh Hay4yHbIE OCHOBBI HaMOOJIE€ BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCIOIB30BAHNS PA3IMYHBIX UCTOYHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (pu3uKu Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs HAMpPaBICHO

Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbrare nzydenust Gu3NKM Ha YPOBHE OCHOBHOT'O O0IIIEr0 0Opa30oBaHUs

y oOyuaromierocst 0yayT copMupOBaHbl CIEAYIONINE TUYHOCTHBIE PE3yJbTaThl B
JaCcTH:

1) MaTpHOTHYECKOT0 BOCTIMTAHUSA:

- IPOSIBJICHUE UHTEPECA K HICTOPUUA U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(u3nUecKol HayKH;

- [ICHHOCTHOE OTHOLIEHHE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS S

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
(du3ukwy;

- OCO3HaHHE BAXXHOCTU MOPAIbHO-3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTEeTHYECKOro BOCIIUTAHMA:

- BOCHPHUSATHE 3CTETHUECKUX KAaYECTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IeHHOCTH HAYYHOI'0 NIO3HAHMSI:

- OCO3HAHHE IEHHOCTH (PU3MYECKON HAyKHW KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEMIIEN COCTABIISIOLIEH
KYJbTYpHI;

- pa3BUTHE Hay4yHOU J0OOO3HATENBLHOCTH, MHTEpECA K HCCIEAOBATEIbCKOM
NEeSATENbHOCTH;

5) ¢opvmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUOHAJIBLHOIO
0J1aronosry4yus:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpaza KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPAaBWJI OE30MacHOTO TIOBEJICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUYECKHUM U TEIUIOBBIM 00OpYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBBIKA peQeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OImMMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOT0 BOCIIUTAHMSA:

- aKTUBHOE y4yacTU€ B pEUICHUU NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3allK, TrOpoja, Kpasi) TEXHOJOTUYECKOH U



COIMAJILHOM HAIMPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUM;

e - MHTEpEC K NPAKTUUYECKOMY H3yUCHHIO Tpodeccuii, CBSI3aHHBIX C (DU3UKOM;

e 7)3KOJIOTHYECKOI0 BOCIIMTAHMS

e - OpPHEHTAlMS Ha TMPUMEHEHHE (HU3NYECKUX 3HAHUM JJIA pelIeHUs] 3ajad B
0o0JIacTH OKpYy’Kalollel cCpejbl, IUIaHUPOBAHUS ITOCTYNKOB W OIICHKH UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HAHHE TJIO0ATHHOTO XapaKTepa AKOJIOTHYECKUX MPOOJeM M IMyTeH HX

pELICHHS;

e 8) amanTranuuM K HU3MEHSIOIIMMCH YCJIOBUSAIM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBMU TIPU BBIMOJHEHUH HCCIICIOBAHUN U
IPOCKTOB (U3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHHUAM
APYTHX;

e - TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO
JICSATCIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
(du3ukwy;

e - IUIAHUPOBAHHE CBOETO pPAa3BUTUA B NPUOOPETEHUH HOBBIX (PU3NYECKHUX
3HAHMM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKAa CBOMX JCHCTBHM C YYE€TOM BIMSHHMS HAa OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAHNPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOEHHUS TpOrpaMMmbl MO (PU3MKE HAa ypPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TI03HABATEIILHBIC YHUBEPCATbHBIC yIeOHbIC CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4YCOHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC ICHCTBH.

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHBIC YUeOHbIC 1eliCTBUSA

ba3oBnle JJoruueckue JeficTBUA:
e BBIBISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(s1BIEHUN);



yCTaHABIIUBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JaHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUYHUHHO-CJICICTBEHHBIC CBSI3M TPU HW3YYCHUU (PU3NIECCKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOIH30BAHUEM JI€TYKTHBHBIX
Y UHIYKTHBHBIX YMO3AKJIIOUEHUH, BBIIBUTaTh TUIOTE3bl O B3aMMOCBS3SIX
(bu3HUECKNX BETNYNH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCcOO pemieHus ydeOHOW (PHu3ndecKon
3ama4yn (CpaBHEHUE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOpP Hambosee
MOJIXOJISITIIETO ¢ YUYETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBaTeIbCKHe TeHCTBUS.

UCIIOJIb30BaTh BOIPOCHI KAK UCCIIEI0BATEIbCKAM HMHCTPYMEHT IMO3HAHUS;
IPOBOJIUTH [0 CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCcKuil IKCIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS;

OIlECHMBAaTh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYJIMPOBATH OOOOIICHUSI U BBIBOJBI 110 Pe3ysibTaTaM
IIPOBEICHHOT'O HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEANOJ0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmanueii:

OPUMEHATH Pa3Iu4HbIE METOAbI, NHCTPYMEHTHI U 3alpOChl IPH IOUCKE U
orOope MHGOPMALIMK WIH JAHHBIX C YYETOM IMPEIOKEHHON y4uyeOHOM
dbuzuyeckoi 3a1a4u;

aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
pa3IMYHBIX BUIOB U (YOPM IMpEICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMaJIbHYI0 (QOpMy TNpeacTaBICHUS
uHpopMaMM U WUIIOCTPUPOBATH pEIIAaeMble 3aJladyd  HECJIOKHBIMU
CcXeMamu, IuarpaMmmamMu, HTHOU rpaukod 1 MX KOMOMHALIUSMH.

KoMMyHHKaTHBHBIE YyHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

B XOJIe OOCYXXJEHHUsI Y4eOHOro Marepuania, pe3yJbTaToB JIab0paTOPHBIX
paboT 1 IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKa3bIBaTh WJICH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICp KaHHe
01aroxeIaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOM CYXKIEHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
Juanora, OOHapyKUBaTh Pa3Iu4He U CXOJCTBO MO3UIINIA;



BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
myOJIMYHO MPEACTABIATh PE3YyAbTAThl BHINOTHEHHOTO (PU3UYECKOTO OIbITa
(aKCTIepUMEHTa, UCCIIeIOBAHUS, IPOCKTA);

NOHMMAThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHAUBUIYAIbHOH pabOThl MPH PEIICHUH KOHKPETHOW (PU3NIECKOU
POOJIEMBI;

MPUHUMATD II€JIM COBMECTHOM JEATETbHOCTH, OPTaHU30BBIBATh JACHCTBHS
Mo €¢ JOCTHXKEHUIO: pPacHpeiesisiTh PoJid, OOCYXJaTh MPOLECCH U
pe3yNbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIIOICH;
BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTAs] KAYeCTBEHHOTO pPEe3yJIbTaTa 1o
CBOCMY HAMpAaBICHUIO W KOOPAWHUPYS CBOM JCHCTBHS C APYTUMH
YJICHAMH KOMaH/Ibl;

OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMHA MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENTEHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranu3anus:

BBISIBJISITH NPOOJIEMBI B KU3HEHHBIX U YUE€OHBIX CUTYyalUsX, TPEOYIOIINUX
U1 petieHus GU3NUecKUX 3HaHUM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX [OAXOAAX [MPUHATHA  PEIICHHUM
(MHIMBUAYaAJIbHOE, NPUHATHE pEUIEHUS B TPYIIE, NPUHATHE pPELICHUN
TpyHoin);

CaMOCTOSTENIbHO COCTABJIAThH aJTOPUTM PElIeHHs (PU3NUECKON 3a1auul WU
IJlaHa MCCIEJOBAaHUSl C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUM;
JieaTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, 3MOLMOHAJIbHbIN UHTEJLJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAIIMH U MpeJjiarath TUiaH €€ U3MEHEHHUS;
OOBSACHATh TPUYUHBI  JOCTMDKCHHS  (HEAOCTHMIKEHHUsS) Ppe3yJbTaTOB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETECHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTH (B TOM YHCIJIC B XOJ BBHIIOJTHEHUS
(GU3MYEeCKOr0  HWCCJICIOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSATENBCTB, W3MCHUBIIUXCS CHUTYyalMii, YCTaHOBJICHHBIX OIIHUOOK,
BO3HHUKIIUX TPYAHOCTEM;

OIICHMBATh COOTBETCTBHE pe3ysIbTaTa IEJIU U YCIOBHSIM;

CTaBUTH ce0s Ha MECTO JPYroro 4ejioBeKa B XOJIe CIIOpa WM JTUCKYCCHU
Ha HAyYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPECHHUS H JIOTUKY JPYToro;
PU3HABaTh CBOC MPABO Ha OIMMOKY MPHU PEIICHUH (HU3UICCKUX 3a71ad UITH
B YTBEP)KJICHUSX HA HAYYHBIC TEMBI U TAKOE JK€ IMPABO JAPYTOTO.



INPEIMETHBIE PE3YJIBTATDI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIE Pe3yIbTaThl HA 0230BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHUIM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHUE U  XUMHYECKHE  SBJICHHUS,
HaAOJI0/ICHUE, SKCIIEPUMEHT, MOJeNb, TUIIOTEe3a, €AMHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BelecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUsS, PABHOJCUCTBYIONIAS
cuma,  gedopmarms  (ympyras, — IUTacTHYeCKas),  HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE IBUKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JBWXKECHUE, HHEPLHS,
B3aUMOJICHCTBUE TEJI, PAaBHOBECHE TBEPJBIX TN C 3aKPEIUICHHONW OChIO
BpalleHus, Nepenada JaBiI€HUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMU U
razamMd, arMoc(epHO€ JaBJiCHWE, IUIABaHUE TeJl, MPEBpaALICHUS
MEXaHUYECKOM PHEPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIKX TaHHOE (PU3NUECKOE SBJICHHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3MUYECKUE SIBIICHHUS B MPUPOJE:
OPUMEPHI JIBMXKEHHS C Pa3IuYHBIMH CKOPOCTSIMM B JKMBOW M HEXHBOU
OPUPOAE, NEUCTBUE CHUJIBI TPEHUS B IPUPOAE M TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUs Ha KUBOM OpraHU3M, IUIABaHWE PHIO, pbIYaru B
TeJIe YeJI0OBEKa, MPU ITOM MEPEBOAMUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OTHCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SBJICHUS, UCIIOJIb3YS
¢usnyeckue BeIMUMHBI (Macca, 00OBEM, MJIOTHOCTh BELIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWiIa TPEHUs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHU4YecKas paboTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CHJbl, KO3(PPHUIMEHT TMOJIE3HOTO JACUCTBUS MEXaHU3MOB,
KMHETUYEeCKass M MOTEHIMaldbHAs SHEPrusi), MpU OMUCAHUM MPABUIIBHO
TPaKkTOBaTh  (PUBMYECKUN  CMBICH  HUCHOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaUeHUs W €JUHMIbI (U3HYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CJIOXKEHUs Cuil (BAOJb OAHOW MpsAMOM), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBUJio paBHOBecHsI pbyara (0J10ka),



«30JI0TOE IPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHU4YECKOU
SHEPruM, IpHU HTOM [aBaThb CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3aMKUCBIBATh €I0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBJICHHUS, TIPOIIECCHl U CBOMCTBA TEJl, B TOM UHCJIE
U B KOHTEKCTE CHUTyalMd NPAaKTUKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh [IPUYHUHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHUE U3 1-2
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBA (PU3HUECKUX
ABIICHUH, PU3NIECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTh pacueTHbIe 3a7auyd B 1—2 JEWCTBUS, MCIOJIb3YS 3aKOHbI H
(opMyibl, CBSI3BIBAIOIIUE (DPU3MUECKHE BEIMYMHBL: HAa OCHOBE AaHAIU3a
YCIIOBHS 331a4yl 3aIIMCBIBATh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHbBIE
JaHHBbIE, HEOOXOUMBIE JJIs PElIEeHUs 3a/lay, OLICHUBATh PEATMCTHYHOCTh
NOJy4YeHHOU (PU3HUECKON BEIMYUHBL;

pacrno3HaBaTh MpoOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MpPU MOMOIIU
(u3nYEeCKUX METOAOB, B OIMCAHUH MCCIIE0BAaHUS BBIICIATh IPOBEPSIEMOE
NpEeAnojoxKeHue  (rumoresy),  pa3iuyaTb W UHTEPOPETHPOBATH
MOJIYYEHHBIM pe3yJbTaT, HAXOAUTh OIIMOKHM B XOAE OINbITA, J€JIaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
puznyeckux CBOICTB TeN: (dopMynupoBaTh IIPOBEPsEMBIE
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYI0BaHUS,
3aMMChIBaTh X0/ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBIMIOJIHATh TPSIMbIE HU3MEPEHHUS] PACCTOSHMS, BPEMEHHM, MAacchl TeJa,
o0beMa, CHUJIBI M TEMIIEpPaTypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(pPOBBIX TMPUOOPOB, 3aNMUCHIBATH IMOKa3aHUS TPHUOOPOB C YUYETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM IPSMBIX HM3MEPEHUN (3aBUCHUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [BW)KECHMS Tela, CHUIIbI
TPEHHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEN, CUIIbI
yOPYrOCTU OT YAJIMHEHUS MPYKUHBI, BBHITAIKUBAIOMIEH CHUIIBI OT 00BbEMa
MOTPYKEHHOW YacTH TeJla U OT INIOTHOCTU XKUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTH TeJa, OT MIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIA
IUIaBaHUsl TeJ, YCIOBUW paBHOBECUs pblyara v OJIOKOB), Y4acTBOBATh B
IUTAHUPOBAHUM YYEOHOTO UCCIEOBaHUS, CcOOUpaThb YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NPEeNJIOKEHHOMY IUIaHy, (PUKCUpPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH B BHJIE



NOPEUIOKEHHBIX TaOIULl U TpaduKOB, AENaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEI0BaHMS,

MPOBOANTh KOCBEHHBIE HU3MEPEHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEILIECTBA JKUJIKOCTH M TBEPAOro Tejla, CUjla TPEHUS CKOJIbKEHUS,
JaBJI€HWE  BO3/yXa, BBITAJIKUBAIOUIas CWia, JCiCTByomas Ha
HOTPYKEHHOE B JKHMJIKOCTh T€J0, KO3((UIMEHT MOJNEe3HOro NIeHCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHEHUH H3MEpPEHUil COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYUCTISITh 3HAUEHUE UCKOMOW BEJTMUMHBI,

coOJII0AaTh MpaBUila TEXHUKU O€30MacCHOCTH HpHU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, JAMHAMOMETP, COOOIIAIONIMECS COCYIbl, OapoMeTp,
pBIYar, MOJIBHKHBIN U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEP, TOPLUIHEBON HACOC, apEOMETP), UCTIONb3YS 3HAHUS
0 CBOMCTBaxX (PM3MUECKHUX SIBJICHUI U HEOOXOAMMbIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  HpUMEPbl  (HAXOAUTh  HWH(POPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHWA B TIOBCETHEBHOM
AKU3HU [l oOecrnieueHrs: 0€30MacHOCTU MpU OOpalIeHuu ¢ MpudopamMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0pPOBbsI M COOJIOJAEHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYIKAIOILEH Cpeae;

OCYIIECTBIATH OTOOp MCTOYHHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUA ¥ TYTEM CPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
MHPOpPMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEUYHMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBHIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAayYHO-TIOMYJIIPHYIO
TUTEPATYpy  (PU3MUECKOrOo  COJAepKaHUs, CIPABOYHbIE MAaTepUalbl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIMU (PU3NYECKOTO COACpPKAHUSA, B TOM
yycie NyOJuYHO JeNaTh KpaTKue COOOIIEHHS O pe3yJibTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEAOBaHWI, NpPH 3TOM TPaMOTHO MCIOJIb30BaTh



U3YYCHHBIM TOHATUIHBIA anmapar Kypca (QU3MKH, COMPOBOXKAAThH
BBICTYIUIEHUE NTPE3CHTAIUEN;

IIPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN pPacHpelesiTh
003aHHOCTH B TpPYyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEAUTh 32 BBINOJHEHUEM IUIaHA JCHCTBHUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIA  BKJAJ B  JCATENBHOCTh  TPYNIBI,  BBICTPAUBAaTh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAI MHEHHE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kjacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

WCIIOJIb30BaTh MOHSATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE€ COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKHUE U
aMmopdHbIe TeNla, HACHIIEHHBIH U HEHACBIINIEHHBIM Tap, BIAXHOCTH
BO31yXa, TEMIIEpAaTypa, BHYTPECHHSS DSHEPIUsi, TEIJIOBOM JBUTATEINb,
BJIEMEHTAPHBIA JIEKTPUUYECKUM 3apsil, SIICKTPUYECKOE T10JI€, IPOBOIHUKHU
U JTUDJICKTPUKH, TTIOCTOSIHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TOJIE;
paznnuath SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Teruionepesaada,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KANWUIAPHBIE SBIICHUS, UCHAPEHUE,
KOHJICHCAIUsl, ITUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJ/ieBaHUE), KUIICHHUE,
Teruionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, U3IIyYCHUE),
BJICKTPU3AMS TEJ, B3aUMOJCUCTBUE 3apsA/IOB, AECHUCTBUS BJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MAarHUTHOTO TOJIsS HAa TTPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIHS)
[0 OMNUCAHUI0 HUX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (U3UUYECKOE SIBJICHUE;

pacrio3HaBaTh IMPOSIBIICHHE HM3YYCHHBIX  (PU3MUECKUX  SBJICHUHM B
OKpY)KalollleM MHUpPE, B TOM 4ucle (U3NYECKuEe SBJICHUS B MPUPO/IE:
MOBEPXHOCTHOE HATXKEHWE W KANWJULSIPHBIC SIBJICHUS B MPUPOJE,
KpUCTa/UIbl B mOpupone, uziaydeHue CoJiHIA, 3amMep3aHue BOJIOCMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, JICKTPUICCKHE
SBJICHUSA B aTMocdepe, JISKTPUYECTBO YKHUBBIX OPraHW3MOB, MArHUTHOE
nosie 3emuH, Jpedd MooCOoB, pOJb MAarHUTHOTO TOJISL JJis KW3HU Ha
3emJie, OJSIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a]1a4y B
y4eOHYI0, BBIJCISITh CYIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHU;

OTHUCHIBATh U3YYCHHBIE CBOMCTBA Tel M (YU3UUYECKUE SBJIICHUS, UCTIONIb3YS
dbu3uYecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUIECTBO
TEIUIOTHI, YJIeJIbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIIOTA
IJIaBJICHUSI, yJeJIbHas TeIUIoTa MNapooOpa3oBaHMs, yAelbHAs TeEIloTa
CrOpaHMs TOIUIMBa, KO HUIIMEHT IIOJIE3HOTO JSHCTBHUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEIbHAs BIAXHOCTh BO31yXa, JJIEKTPUUYECKHUU 3apsm,
CUJIa TOKa, DJIEKTPUYECKOE HAIPSHKEHHUE, COMPOTUBJIEHUE IPOBOJHUKA,
yACIbHOE  CONPOTUBJIEHHWE  BEIECTBa, pabdoTa W MOIIHOCTH
AJEKTPUYECKOTO TOKAa), TMpU ONHCAHUU NPaBUIBHO TPAKTOBATH
(Gu3HUeCcKUil CMBICI MCIOJIb3YEeMbIX BEIUYMH, 0003HAYEHUS U €AUHUIIBI
(Gu3MUeCKUX BEIMYMH, HAXOAUTHh (OPMYJbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BEIWYWHY C JAPYTUMH BEIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIOJb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPHUH
CTpPOEHHUS BEIIECTBA, MPUHIIUI CYNEPHO3UIUU TOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa JJid ydacTKa LENu, 3aKOH
Jixoyns—JleHna, 3aKOH COXpaHEHMS JHEPIWM, IIPH OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €r0 MaTEMaTHYECKOE
BBIPAKEHHE;

OOBACHATH (U3MUECKHE TPOIECChl M CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHOCJIEJCTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOTUUECKUX
IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUMH,
(bu3HUEeCKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacueTHbIC 3aJauyd B 2—-3 JEWCTBUS, MCIOJIb3YS 3aKOHbI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BETUYMHBI: HAa OCHOBE aHAlIM3a
YCJIOBUSL 3a/laud 3alUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEIOCTATOK
JAHHBIX JUIS  pEIIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HEOOXOMUMBIE JJISI €€ pelieHUs, MPOBOAUTh PAcueThl M CPAaBHUBATh
MOJTYYE€HHOE 3HAaUeHUE (PU3NUECKO BETUYUHBI C U3BECTHBIMU JAHHBIMU,
pacro3HaBaTth MPOOJEMBbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3UYECKUX METOJIOB, HWCIIOJB3Yysl OMHCAHWUE HCCIEIOBAHMS, BBIACIAThH
IpOBEPSIEMOE MPEAIOJIIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSJIKA
IPOBECHUS UCCIIEIOBAHUS, J€1aTh BBIBO/IbI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBIICHUW WM
(bU3UYECKUX CBOMCTB TeJ (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JTaBJICHUS
BO3JIyXa OT €ro o0beMa, TeMIepaTypbl, CKOPOCTH Tpoliecca OCThIBAaHUS U
HarpeBaHusl MpPU M3IYYCHUM OT IBETa H3Iydarouied (MOoriomaronieil)
MMOBEPXHOCTHU, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPaTypbl KUIKOCTU U
IJIOMIAId €€ TIOBEPXHOCTH, DJJEKTpU3aldsl Ted W B3aUMOJCHCTBUE
AJEKTPUUYECKUX  3apsAJIOB, B3aMMOJICMCTBHE TOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TIOJIEH TIOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO TIOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTA,



CBOMCTBa DJIEKTPOJABUTATENII TOCTOSHHOIO TOKa): (OopMyIupoBaTh
IpOBepseMbIE MPEATON0KEHHs, COOUPaTh YCTAHOBKY M3 MPENJI0KEHHOTO
000py10BaHUs, OMUCHIBATH XOJI ONBITa U (POPMYITUPOBATH BHIBOIBL;
BBIIOJIHATh ~ NPSAMbIE  HU3MEPEHHS]  TEMIEPaTypbl,  OTHOCHTEIbHON
BJIQXXHOCTH BO3/yXa, CHUJIBI TOKA, HAIpPSKEHUS C MCIOJb30BaHUEM
aHAJIOrOBBIX MPUOOPOB M NaTYUKOB (PU3MYECKUX BEITUYHMH, CPABHUBATh
pe3yAbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MIPOBOJIUThH MCCIIEJOBAHUE 3aBUCUMOCTU OJHOM (PM3HYECKON BETUUYHHBI OT
IpPYyrod C HCHOJIb30BAaHUEM TMPSIMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU TOMEePEeYHOro
CEYEHMS U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA,
UIYIIEr0o 4Yepe3 MPOBOJHUK, OT HaNpsOHKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEAOBATENbHOTO W MapajuIebHOTO  COEAMHEHUIN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUS, Clenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJAE Tabmul U TrpaduKoB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHBIE HW3MEPEHHUsS] (PU3NYECKHX BEJIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBIEHUE NPOBOJAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKa): IJIAHUPOBaTh H3MEpPEHUs, COOUpATh
AKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, CIENysl MPEIJOKEHHON HUHCTPYKLHH, U
BBIYMCIIATH 3HAUEHUE BEJIMUMHBI;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH P paboTe ¢ 1ab0paTOpHbIM
000opyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX omnucaHuss (B TOM YHCIIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETD,
BOJIBTMETP, CUETUMK JIIEKTPHUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpPHI, HArPEBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), MIEKTPUUECKUE
NPEeIOXPAHUTEIH, JIEKTPOMArHUT, FIEKTPOABUTaTEIb TOCTOSIHHOTO TOKA),
UCIIONIBb3Ysl 3HAHUSI O CBOWMCTBaX (PU3MUYECKUX SIBJIEHUNW U HEOOXOJIMMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA M HM3MEPHUTEIIbHbBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICHUXPOMETP, TMI'POMETP, IBHUraTeib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
nenen ¢ nocjaeAoBaTesbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;



OpPUBOAUTH  NpUMEphl  (HAXOIUTh  HMH(OpMaALUMIO O  IpUMEpPax)
PAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TOBCEAHEBHOM
KHU3HU JJis1 obecriedeHusi 0€30MacHOCTH MpH OOpallleHnH ¢ MpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUS 3/J0pPOBbS U COOIOACHHUS
HOPM SKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH cpejie;

OCYUIECTBJIATh MOUCK HHboOpMauu (U3HMUECKOTO COJIEpKAHUS B
NuTtepHeTre, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpPaBHEHUS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH  HHPOpPMAIUIO, KOTOpas
SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUN HAay4YHO-TIOMYJIAPHYIO
TUTEPATYpy  (PU3MUECKOTO  COJepKaHUs, CIPAaBOYHbIE MAaTepUalbl,
pecypcbl cetu MHTEepHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi THGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000masi uHOpMAIUMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3HUUECKOTO
COJEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATh PE3YyJIbTaThl
IPOEKTHOM WJIM KCCIIEI0BATENIbCKON EATEIbHOCTH, P 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIM anmapar Kypca (U3HKH,
COTIPOBOXAATH BHICTYIUUICHHUE MTPE3CHTAINEH;

IOpU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TIpYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]Ja4aMH, CJIECIUTh 32 BBHIMOJTHEHUEM IUTaHA JACHCTBUMA U
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OICHUBATh COOCTBEHHBIH BKIAJ B
JESTeNIbHOCTh TPYIIIIBI, BRICTPaNBaTh KOMMYHHKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K koHiy oOyueHust B 9 kiiacce mpeIMeTHbIE pe3ysibTaThl Ha 0230BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHHIA:

UCIIONIb30BaTh MOHATHS: CUCTEMA OTCYETa, MaTepuajibHasg TOYKa,
TPAeKTOPHUsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBMXKECHHS, Jehopmarius
(ympyrasi, mjgacTU4ecKas), TpPEHHE, IICHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTHU, aOCOIIOTHO TBEPHIOE TENO,
LEHTP TSHKECTU TBEPJOTO Telsla, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK M YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIIBHO30PKOCTH,
CHEKTPhI UCITyCKAHUS W TOTJIOMICHUS, aib(a, 0eTa- U raMmma-u3aydeHus,
U30TOIIBI, SIZIEPHAS DHEPIETHKA;

paznuyaTh SIBJI€HUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBWYKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BUXKEHHE, CBOOOJIHOE
MaJIeHUe TeJl, PABHOMEPHOE JBUKEHUE M0 OKPYKHOCTH, B3aUMOJIEHCTBUE



TEJI, pEaKTUBHOE JABI)KEHUE, KOJeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJICOAHUsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, MPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHE OEI0ro CBEeTa B
CHEKTp M CJOXEHHE CHEKTPAJIbHBIX LIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJlMOaKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOrO CHEKTpa
M3JIyYEHHMs]) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YYECHHBIX (PU3UYECKUX SIBICHUUA B
OKpy’XaroIlleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHHUS B IPHUPOJE:
IPWINBBI U OTIIUBBI, ABWKEHUE IIIaHeT COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, IIBE€Ta Tell,
ONTUYECKUE SIBJICHUA B IMPHUPOJAE, OMOJIOrMYECKOe ACUCTBHUE BUIUMOTIO,
yIbTPaQHUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4YEHHMH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, PaAUOAKTUBHOE H3IyUYCHHUE
NPUPOAHBIX MHUHEPAJIOB, JIEWCTBHE PAJAMOAKTHUBHBIX W3JIyYEeHUU Ha
OpraHu3M YeJIOBEKa), IPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PU3NYECKUX
SIBIICHU;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€I M (PU3HUYECKHUE SIBJICHUS, UCIOJIb3YS
(¢u3nueckue BeNWYUHBI (CpelHSAsS W MIHOBEHHas CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JBWXEHUU, YCKOPEHHE, NEpPEMEIIeHHE, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YHPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOIrO TMaJeHMs, BEC Tejla, HUMIYJbC Tela, WMITYJIbC CHIIBI,
MexaHudeckas paboTa M MOUIHOCTb, MOTEHIMAJbHAs SHEPrus Tea,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHUMAIbHAS SHEPrus CKaToh
OPYXXUHBI, KHHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKash JSHEprus,
NEepUoJ U 4acToTa KoieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BbICOTA
TOHA, CKOPOCTb CBETA, ITOKA3aTeNlb MPEJIOMIICHUS CPENbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIHOJIb3yEMbIX BEJIMYMH,
0003HAaueHUs W €JUHMIBI (U3MYECKUX BEIMYUH, HAXOAUTHh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA T, (U3UYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPaHEHUs HPHEPruHu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIMI  CYNEpPHO3ULIUA CHJI, TPUHIUI OTHOCUTEIBHOCTH [ amuies,
3aKk0oHbl HBIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOI'0 YHCEI



OpU SAEPHBIX PEaKUMsIX, NPU 3TOM JIaBaTh CIIOBECHYIO (DPOPMYIMPOBKY
3aKOHa U 3allUChIBATh €0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMNOPOM Ha 2-3 W3YYEHHBIX CBOWCTBAa (DPU3MUECKHUX SIBJICHUI,
$u3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacueTHBIC 3adaud (OMHMpaIuecss Ha CcucTeMy u3 2-3
YpaBHEHHUI), HUCTIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECCKHE
BEJIMUMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHE, BBISBIATh HEIOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE ISl PEIICHUS, TPOBOJIUTH PACUEThl U
OLICHWBATh PEATUCTUYHOCTH TMOJNYyYEHHOTO 3HA4YCHHsS (PU3UUECKOM
BEJINYUHBI;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MpPU HOMOIIU
(¢u3nYeCKuX METOJI0B, HCIIONb3ys OMHCAHHME HCCIIEIOBaHUs, BBLACIATH
MPOBEPSEMOE TPEIANONIOKEHNE, OICHUBATh MPAaBWIBHOCTh MOPSAIKA
MPOBEICHUSI  WCCIICJOBAHMS, JelaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJEOAHWU MPYKUHHOTO
MasTHUKa OT MacChl Ipy3a M KECTKOCTH MPYXHHBI U HE3aBUCUMOCTH OT
aMIUTATYbI MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIpOCTpaHEHUE CBETA,
pas3joxeHue Oeoro cBeTa B CIIEKTP, U3yUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHWsI IpeaMeTa B coOuparomien
JUH3e, HAOMIOJeHNE CIUIONIHBIX WM JIMHEHYaThIX CIEKTPOB HW3ITydeHUs):
CaMOCTOSATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/lOBaHus, ONHUCHIBATH XOJ  ONbITA U  €ro  pe3yJbTaThl,
(opMyIUpPOBATH BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEpPEHUi, onpeaenss
CpelHee 3HaueHue usMepsieMoll BenuuuHbl (POKYCHOE paccTosHue
coOuparoliei JIMH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpeHHUs
(M3MepuTeIpHOTO MPUOOopa);

IPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
MCTIOJb30BaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHU
pU PaBHOYCKOPEHHOM JIBIDKEHUW O€3 Ha4dalbHON CKOPOCTH, TEpUojaa
KOJIeOaHUIT MaTeMaTHYeCKOrO0 MAasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)XXeHHsl CBETa OT yrja MaJeHHsl U yria MpeJoOMIICHUs OT yria



NaJeHusA): IJIAaHUPOBAaTh HCCIIEIOBAHUE, CAMOCTOSITEIBHO COOUpAaTh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢u3znyecKux BEIMYMH B BUAE TaOJMI M TpadUKOB, JelaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeOBaHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYMH (CpenHss
CKOPOCTh M YCKOpPEHHE Tejla IIpU pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpEHHE CBOOOJHOTO TMaACHUA, >KECTKOCTh MPYXKHUHBI, KO UIIUEHT
TPEHHsI CKOJIBKCHHs, MeXaHH4ecKas pabdoTa U MOIIHOCTb, YacToTa H
nepuoj; KojJeOaHWW MaTeMaTHUYeCKOTO0 M MPYKHUHHOTO MAasiTHUKOB,
ONTUYECKass Cuia CcoOuparolield JMH3bL, PaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHUs, cOOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBITIONHATh M3MEPEHUS, CIEAys MPEII0KECHHOW MHCTPYKIIMH, BBIYUCIATD
3HaYeHHUE BEJIMYMHBI U aHATTU3UPOBATH MOIYICHHBIE PE3YIIbTATHI C yUCTOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

co0JII0AaTh NMpaBuila TEXHUKU O€30MacHOCTH HpHU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuaabHas TOYKa, aOCOMIOTHO TBEPJOE TENIO, TOUYCHHBIH HCTOUYHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MO/JIeIb ATOMHOTO S]Ipa;

XapaKTepU30BaTh TMPUHIUMBI JCWCTBUS U3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAaHHUA (B TOM YHCIE:
CIHUIOMETP, NATYUKH TOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHs, paKeTa,
9XOJOT, OYKH, Iepuckom, (oToanmapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BunbcoHa), ucCHonb3yss 3HaHHUS O
CBOMCTBax (U3MUECKUX SBJICHUA U  HEoOXoaumble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MNPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB
OpU pEelIeHUH Y4yeOHO-MPAKTUUYECKUX 3a/ay, ONTHYECKHUE CXEMBbl MJis
HOCTPOEHUS U300paKEeHH B IMJIOCKOM 3epKajie U coOuparouiei JuH3e;
OPUBOAUTH  MpUMEpPbl  (HAXOAWTh HWHQPOPMAIMIO O  TpHUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCETHEBHOU
KU3HM NIl obecrieueHusi 6€30MacHOCTH TpU oOpaIreHruu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3/0pPOBbS U COOIIOACHMS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIISITh TOWCK HWHpopMaruu  (U3HYECKOTO COJCp)KaHUS B
HuTepHeTe, caMoCTOATETHHO (DOPMYITHPYsI IIOMCKOBBIN 3apoC, HAXOAUTh



MYTH OINpEIENIEHUs TOCTOBEPHOCTH MOJYYEHHON MH(OpMAIMK HA OCHOBE
MMEIOIINXCS 3HAaHUH U JONOJHUTEIbHBIX UICTOYHUKOB,;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJIAPHYIO
aUTepaTypy (QHU3NYECKOTO  COACpXKAHUS, CIPABOYHBIE MaTepualbl,
pecypchl cetu MHTEpHET, BlajeTh MprueMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(POPMAIIUHN U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOINEHHS HAa OCHOBE
uH(POPMALlMM W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpkKaHMUS,
myOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON MM HCCIEA0BATEIbCKOM
AESITeIBbHOCTH, TPU ITOM TIPAMOTHO  HCIIOJIb30BaTh  M3YUYECHHBIN
MOHSATHUIHBIN anmapaT H3y4aemoro pasaena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE TIpPE3CHTAlMed ¢ YYETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBO 4acon JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudpossbie)
Konrpoasnbie | IIpakTHueckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY:KAIOIIEro MIUpa

11 ®dusnka - HayKa 0 MPUPOJIC 2 bu6muorexa LHOK
' YK pHpoA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
+ DHSICCIA BT 2 1 https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 EcTecTBeHHOHAYYHBII METO1 IO3HAHHS 2 1 o oo rU/7E416194
Hroro no pazneny 6

Paznen 2. HepBOHa‘laJH)Hble CBCACHHUSA 0 CTPOCHHUH BCIIIECTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa HOK
' P t https://m.edso0.ru/7f416194
59 JIBM>KEeHUE U B3aUMO/IENCTBUE YaCTHI] 2 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCETATHRIC COUTOARIA Bemectsa https://m.eds00.ru/7f416194
Uroro no pazneny 5
Pa3nen 3. /IBU:KeHHMe ¥ B3aMMOAeliCTBHE TeJl
3.1 MexaHndyeckoe IBIKEHIE 3 bubmorexa LOK

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

3.2 WNuepmus, macca, TUIOTHOCTh 4 1 bu6mmoreka [IOK



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

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

bu6mmoreka [IOK

33 Cuna. Buppt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBieHus TBEpIbIMU 3 bubnmoreka [IOK
' TeJIaMU, )KUJAKOCTSIMU U razaMu https://m.eds00.ru/7f416194
bu6mmorteka I[IOK
42 Hlaieiie xKHAKOCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
43 ATvocheproe naserme 6 https://m.eds00.ru/7f416194
a4 JelicTBHE *KUAKOCTH U Ta3a HA IOTPYKEHHOE 7 3 bu6nuoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3znen 5. PaGoTra m MOIHOCTH. DHepPrus
bu6mmoreka [IOK
>1 Pabora 1 mompgocTs 3 1 https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
52 Hpoctbie mexanH3Mel S 1 https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
>3 Mexanmeckas onepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoauuyecTBo 1yacon DJIEKTPOHHbBIE
HaunmeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne i/t P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMporpaMmbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TenioBbie ABJICHUSA
. bubmuoreka [IOK
11 CTpocuue u CBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
12 Tennoste mponecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3nen 2. DiaeKkTpuYecKHe H MATHUTHBIE SIBJICHUS
DNeKTpUYECKHE 3aps/Ibl. 3apsyKEHHBIC Tena bubnmoreka [JOK
2.1 . 7 1
U X B3aUMOJCHCTBUEC https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 I1 2 1 7
OCTOTHIRI SHCKIPHICCIIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2. M 1 1.
3 ATHHTHBIC ABICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.4 4
DCKTPOMATHHTHAA HHAYKLIA https://m.edsoo.ru/7f4181ce
Hroro mo paznery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KUIIACC

KoanuecTBo 4acoB DJIEKTPOHHbBIE
HaumeHoBaHHe pa3iesioB H TeM uugpoBbie
Ne i/t P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMporpaMmbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKOe ABIKEHHUE U CITOCOOBI €ro 10 1 bubnunoreka LIOK
' OITUCaHUS https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
12 B i 20 1 3
SAMMOAICHCTBHE TEN https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1.3 10 3
SaKOHEI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 40
Pa3znen 2. Mexanu4eckue K0JIeOAHUSI M BOJHbI
bu6mmoteka [IOK
2.1 M 0 7 3
CXAHITICCKHC KOTCOArIA https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL. JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. D1eKTPOMATHUTHOE M0JIe H 3JIEKTPOMATHUTHBIE BOJIHBI
DneKTpOMarHuTHOE MoJie U bu6muoreka [LIOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Paznen 4. CBeToBble SIBJICHHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETa 6 2 bu6mmoreka [IOK



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

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

bu6mmoteka LIOK
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoteka LIOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41aa6
Hroro no pazneny 15
Pasznea 5. KBantoBble siBjIeHUSA
bubnuoreka [IOK
51 Hcnyckanue 1 morjiouieHlue cBeTa aTOMOM 4 1 htts://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
52 CTpoenne aToMHOr0 A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
>3 Anepibie peaxiuin ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nen 6. [loBTOpHUTE/ILHO-0000IAI0IINI MOTYJIH
6.1 [ToBTOpEeHME U 00001IEHNE CONIEPKAHUS 9 2 bubnnorexa [HOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
JIeKTPOHHbIE
KosaunuyectBo unposLie
Ne n/m Tema ypoka YACOB o0pa3oBaTeJIbHbBIE
pecypchbl
Bcero
1 ®u3uka — Hayka o npupoze. Asnenus npupoasl. PU3HUECKUE SIBICHUS 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c2a22
2 MexaHuueckue, TEIIOBbIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS 1 bubamorexa HOK
https://m.edsoo.ru/ff0c2a22
3 ®uznyeckue BEJIMYMHBI U X U3MEPEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c2a22
4 VYpok-uccnenosanue "M3amepenue TemnepaTypsl Ipu MOMOIIH KUIKOCTHOTO 1 bubnunoreka [IOK
TEPMOMETPA U AATYMKA TEMIIEpATyphl” https://m.edsoo.ru/ff0c2a22
5 Kak ¢u3nka u gpyrue ecrecTBEHHbIE HAYKH U3y4aloT Mpupoly. EcTecTBeHHOHayuHBIN 1 bubnuoreka [IOK
MeTo[ o3HaHusl. Onucanue GU3NYeCcKUX SBJIECHUH ¢ MOMOLIBI0 MOJIeeH https://m.edsoo.ru/ff09f72a
6 VYpoxk-uccnenosanue "[IpoBepka runoTe3bl: 1aabHOCTh MOJETA MIAPUKA, TYIIEHHOTO 1 bubnunoreka [IOK
TOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITycKa" https://m.edsoo.ru/ff0c2a22
7 Crtpoenue BemiecTBa. ONBITH, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a
8 JIBuKeHMe yacTHIl BEIIeCTBa 1 Brbmmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccienoBanue «OnbITH 10 HAOIIOJEHHUIO TETIJIOBOTO PACIIUPEHUS Fa30B» 1 Brbmorexa LIOK
https://m.edsoo.ru/ff0c2a22
10 ArperaTHble COCTOSIHHSI BELIECTBA 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0c2a22

https://m.edsoo.ru/ff0c2a22

BzanmocBs3p MCKIAY CBOMCTBaMH BCIICCTB B Pa3HbIX arp€raTHbIX COCTOAHUAX U UX

bubmuorexa [JOK

1 ATOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHHIA BOJIBI https://m.edsoo.ru/ff0a0378

12 Mexannueckoe nBuxkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBHXKEHUE Bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6

bubnmoreka [IOK
13 Ckopoctb. EnuHuIier ckopoctu httos://m.e dsocf.lru 1£02079c

14 Pacuer nyTtu ¥ BpeMeHU JBUKCHUS Bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4

15 Wuepuus. 3akon nnepuuu. BzaumoaeiicTBue Tei Kak mpuuuHa M3MEHEHHS CKOPOCTH bubnuoreka [IOK
JIBUKEHHUS Tell https://m.edsoo.ru/ff0a0c10

16 [InoTHOCTH BemecTBa. Pacuer Macchl 1 00beMa Telia Mo €ro IIOTHOCTH bubamorexa HOK
https://m.edsoo.ru/ff0a0fee

17 JlaboparopHas pabora «OnpeseneHne TNIOTHOCTH TBEPAOTO TEIIa bubmmorexa [IOK
https://m.edsoo.ru/ff0c2a22

18 Pemenue 3agau o teme "[lnoTHOCTH BemecTBa" Bubmorexa LIOK
https://m.edsoo.ru/ff0al23c

19 Cuta kak XapakTepucTuka B3aumoiecTsus Ten. Cuia ynpyroctu. 3akoH ['yka bubmmorexa HOK
https://m.edsoo.ru/ff0c2a22

20 JlaGopaTtopHast pabota «/3ydeHne 3aBUCUMOCTH pacTshKeHU (1eGpopMaiiiu) Ipy>KUHbI bu6nunoreka [IOK
OT NPUJIOKEHHOU CUIIBD) https://m.edsoo.ru/ff0c2a22

bubnunoreka [IOK
21 SBnenune Tarorenus. Cuia TSKECTH https://m.e dSO(iIru I£10C2822

29 CBs13b MEXly CHUJION TSDKECTU M Maccoil Tena. Bec Tena. Pemenue 3agad no teme "Cuna bubnuoreka [IOK
TSKECTH" https://m.edsoo.ru/ff0al778

23 Cuiia TSDKeCTH Ha JpYruX miaHeTax. Ou3ndeckune XapakKTepUCTHKH IIAHET bubmmorexa [TOK
https://m.edsoo.ru/ff0a1502

24 Uzmepenue cun. Junamomerp bubnuoreka [IOK



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK
25 Bec rexa. Heecomocts https://m.edsoou.ru/ff0a1778

26 CroxeHue IByX CHJI, HAallpaBJICHHBIX MO OJHOM npsiMoi. PaBHOIEHCTBYIOIIAS CHIT bubmmorexa [JOK
https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme "PaBHonelicTByromas cui' bubmmorexa [IOK
https://m.edsoo.ru/ff0c2a22

28 TpeHune cKoyIbKeHUs U TpeHHe 1oKos. TpeHue B Ipupoje U TEXHUKE Bubmorexa LIOK
https://m.edsoo.ru/ff0alb9c

29 JlaboparopHas padora «3yueHne 3aBUCIMOCTHU CHUIIBI TPEHUS CKOJIbKEHUS OT CHJIIBI bubmuorexa [JOK
JIABJICHUS U XapaKTepa CONPUKACAIOLIUXCS IOBEPXHOCTEN» https://m.edsoo.ru/ffO0alcc8

30 Pemenne 3aa4 Ha onpeneneHNe paBHOICHCTBYIOMICH CHITBI bubmorexa HOK
https://m.edsoo.ru/ff0c2a22

31 Pemenue 3amau mo Temam: «Bec Temay, «I'padudeckoe nzoopaxeHue cuimy, «CHITbD», bubnuotexa [JOK
«PaBHOIEHUCTBYIOIIAS CHID» https://m.edsoo.ru/ff0alde0

32 Kontponbnas padota mo TemaMm: «MexaHUYeCKOe IBIKEHHEY, «Macca, INTOTHOCThY, bu6mmoteka [IOK
«Bec Tenay, «I'paduueckoe nzodpaxkeHue cn, «CUIb https://m.edsoo.ru/ff0c2a22

33 Hasnenne. CriocoObl yMEHBIICHHUS U YBEIINUCHUS TaBICHUS Brbmmorexa LIOK
https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCMMOCTD JaBJICHHUS Ta3a OT 00bEMa, TEMIIEPATyphl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2376

35 [lepenaua gaBneHus: TBEPABIMU TEJIAMHU, )KUJIKOCTSIMH U razamu. 3akoH Ilackamns bubmmorexa [IOK
https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUIKOCTH U Ta3e, BEHI3BAHHOE JIEHCTBUEM CHUJIBI TSDKECTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a2718

bubmuorexa [JOK
37 Pemenne 3ampau no teme «/laBieHue B )KUAKOCTH U ra3e. 3akoH [lackamnsy» https://m.e dsos.lru 1£60a2826

38 CooOmiaronuecst CoCcy bl bubmorexa [JOK

https://m.edsoo.ru/ff0a2970
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bu6mmoreka [IOK

r .
39 FAPABIMHCCIITH Hipece https://m.edsoo.ru/ff0a3136
bu6mmoreka [IOK
40 M T i i
aHoMeTpbl. [lopiHeBO JKUAKOCTHBII HacocC httos://m.edsoo.ru/ff0c2a22
41 Atmocdepa 3emiu. [IpruanHbBI CYIIIECTBOBAHUS BO3AYIITHOM 000I0YKH 3EMITH. bubnuoreka [IOK
3aBUCUMOCTH aTMOC(EPHOTO AaBICHUS OT BBICOTHI HAJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 B A
ec Bo3yxa. ATMOChepHOE AaBreHHe https://m.edsoo.ru/ff0a2b5a
bu6mmoteka [IOK
43 141 . T
3mepeHue arMmocdepnoro aasinenus. Onwit Toppuuenau https://m.edsoo.ru/ff0a2dag
44 3aBHUCHUMOCTbH aTMOC(EPHOTO AABIEHUS OT BBICOTHI HAJl YPOBHEM MODS Bubmmorexa LIOK
P A abls P https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. ATmochepHoe 1aBleHUE Ha Pa3IMUHbIX BHICOTAX Bubnuotexa LIOK
P pratepona. pHOE A P https://m.edsoo.ru/ff0a2fc4
bubmuorexa [JOK
46 P "A "
elIeHue 3aaa4 mno reMe " AtmocdepHoe qaBieHue httos://m.edsoo.ru/ff0c2a22
47 JleiicTBHE KUAKOCTH U ra3a Ha IIOTPY>KEHHOE B HUX TeJI0. APXUME0BA CUIIa bubnuorexa LIOK
g 126 $OP s https://m.edsoo.ru/ff0a3276
48 JlaGopatopHas pabota «Ornpe/esieHie BEITaIKUBAIOIIEH CUIlbl, AHCTBYIOLIEH Ha Tello, bubnuoreka [IOK
IIOTPY’KEHHOE B JKUJKOCTBH) https://m.edsoo.ru/ff0a33fc
49 JlaboparopHas pabora o Teme «lccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT bubnuoreka [IOK
00BbEMa OrPY>KEHHOHN B )KUAKOCTh YAaCTH TeJay https://m.edsoo.ru/ff0a3514
bu6nmmoreka [IOK
50 IT
flaBanme el https://m.edsoo.ru/ff0a3a96
51 JlabopaTtopnas pabota "KoHCTpynpoBanue apeomeTpa Wil KOHCTPYUPOBAHHUE JIOJAKU U bubnmnoreka [IOK
onpeJieJIeHue e rpy30n0IbEMHOCTH" https://m.edsoo.ru/ff0c2a22
59 Pemenue 3amau no remam: «IlmaBanue cynoB. BoznyxomnaBanuey, «JlaBieHne TBEpABIX bubmuotexa [JOK

TEN, )KUAKOCTEH 1 ra30B»

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

53 KonTponbHas pabora mo teme «J/laBieHue Te €1, )KUJIKOCTEH 1 Ta30B»
HTpOJIBbHAs paboTa 1Mo Teme «JlaBneHue TBepAbIX Te, KUAKOCTEH U ra3oB htts://m.edsoo.ru/ff0c2a22
bu6mmoreka [IOK
54 Mexanudeckas padoTa
p https://m.eds00.ru/ff0a3f82
bu6mmoreka [IOK
55 Momnocts. E OIIHOC
HUHOCTD. BAMIHHb! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnegosanue "Pacuét MOIIHOCTH, pa3BUBAaEMOM IIPU IIOIbEME I10 JIeCTHHIIC" bubmorexa HOK
p A B s P A t https://m.edsoo.ru/ff0c2a22
bubmuorexa [JOK
57 IIpocTeic Mexanu3Mbl. Peryar. PaBHOBecue cui Ha peryare
P P https://m.edsoo.ru/ff0c2a22
58 Poruaru B Texnuke, OpiTy 1 ipupojie. Jlaboparopnas padora «MccnenoBanue yciaoBuii bubnuoreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a478e
59 Pemenue 3agau mo teme «Y CIIOBUSL paBHOBECHUS pblyara bubmorexa [IOK
A p p https://m.edsoo.ru/ff0a48a6
60 Koaddurment nonesnoro aeiicTBus mexanusma. JlaboparopHas padora «3zmepenue bubnuorexa [JOK
KII/I HakK1OHHOM MIIOCKOCTH https://m.edsoo.ru/ff0c2a22
bu6nmmoreka [IOK
61 Pemenne 3ama4 mo teme "Pabdora, montuocts, KIT/I"
A B a https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprusi. Kunetnueckast ¥ MOTEHIIMAIbHAS SHEPTHS bubmmorexa [IOK
PIHA. p https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPrUuu bubmorexa [IOK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCTIEpUMEHT 10 TeMe "DKCIEpPUMEHTATbHOE ONpeeIeHuEe U3MEHEHUS
64 KUHETHYCCKON ¥ IOTCHIMAIbHOM YHEPIrUH IPU CKaThIBAaHHUH TeJla 110 HAKIIOHHOM bubmotexa [IOK
" " P P https://m.edsoo.ru/ff0c2a22
IIJIOCKOCTH
bu6mmoreka [IOK
65 KonTpoinbHas padora o teme «PaboTa 1 MOITHOCTb. DHEPrUs»
P P Hl p https://m.edsoo.ru/ff0c2a22
b K
66 PesepBHblit ypok. Pabora ¢ Tekctamu no Teme "MexaHnueckoe ABHKeHue" nomiorexa LO

https://m.edsoo.ru/ff0a4eeb
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67 PesepBHbIii ypok. PaboTa ¢ Tekctamu mo Teme "JlaBieHne TBEPABIX TEIl, )KUIKOCTEH U 1 bubmuorexa [JOK
ra3os" https://m.edsoo.ru/ffOa4ffe
. bubnmoreka [IOK
68 PesepBHeiit ypok. Pabora ¢ Tekcramu o Teme "Pabora. MormuocTs. DHeprus' 1 1

https://m.edsoo.ru/ff0c2a22

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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8 KJIACC

KonnuecTBo | JJieKTpOHHBIE
Ne o/ Tema ypoka facos wipposbie
Beero o0pa3oBaTe/ibHbIE
pecypchbl
1 OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OIIBITHBIE 1 bubmunorexa [IOK
MOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYIT 1 bubmorexa HOK
https://m.edsoo.ru/ff0c2a22
3 Monenu TBEpAOTO, )KUIKOTO ¥ ra3000pa3HOr0 COCTOSIHUMN BEILIECTBA 1 bubamorexa TIOK
https://m.edsoo.ru/ff0a540e
4 OOBsiICHEHHE CBOMCTB TBEPIOTO, )KHIKOTO M ra3000pa3HOr0 COCTOSIHUI BEIllecTBa Ha 1 bubnunorexa LIOK
OCHOBE IOJIO)KEHUN MOJIEKYIIPHO-KUHETUYECKON TEOPUH https://m.edsoo.ru/ff0c2a22
bubnmoreka [JOK
3) Kpucrannmuueckue u amopdHbie Tena 1 httos://m.e dsocﬁu /#0580
6 CmauuBaHue M KalWUISIPHOCTh. [I0BEpXHOCTHOE HATSKEHUE 1 brbmmorexa LOK
https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIMpeHne U CKaTHE 1 bubamorexa TIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO TEINIOBOTO ABUKEHUS YACTHUIL 1 brbmmorexa LOK
https://m.edsoo.ru/ff0c2a22
9 Buytpennss sHeprus. CriocoObl H3MEHEHHUS BHYTPEHHEH YHEPTUN 1 brbmmorexa LOK
https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Bt Temionepeatn ! https://m.edso;_.[ru/fan6412
11 Ypok-koupepenius "[IpakTHyeckoe UCIOIb30BAHUE TEIJIOBBIX CBOMCTB BEIIECTB U 1 bubnuoteka [JOK

MaTepHaJioB B LEJSAX dHEprocoepekeHus "

https://m.edsoo.ru/ff0a65c0
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bub6mmoteka LIOK

12 KonnuecTBo TeIIOTHL. Y enbHas TEIUNIOEMKOCTh https:/m.edso0.ru/ff0a6976

13 VYpaBHeHue TermioBoro Oananca. TernnooOMeH U TeII0BOE paBHOBECHE bubmmorexa LOK
https://m.edsoo.ru/ff0a7088

14 JlabGopaTtopHas pabota "HccnenoBanue siBJCHUS TETUIOOOMEHA ITPU CMEIIIMBAHUT bubnnoreka [JOK
XOJIOJIHOM U ropsiueid Boab!" https://m.edsoo.ru/ff0a6a98

15 Pacuer konmuecTBa TEMI0THI, HEOOXOIMMOTO JUIsl HArPEBAHMUS TeJla U BBLACISIEMOT0 UM bu6mmoreka LIOK
MpY OXJIOKICHUU https://m.edsoo.ru/ff0c2a22
16 Jlaboparopuas padora "Omnpesenenue yaelIbHON TEIIIOEMKOCTH BemecTa" ﬁg{in;;ﬁ?diiiaﬁ 0a6bb0

17 DHeprus ToIuBa. Y ieibHasl TEMI0Ta CrOpaHus bromzorexa LIOK
https://m.edsoo.ru/ff0a7b5a

18 [InaBneHne u OTBEpAEBAHNE KPUCTAIIIMUECKUX Tell. Y IeibHasl TEIJI0Ta IUIABICHUS bubamorexa TIOK
https.//m.edsoo.ru/ff0a71d2
19 Jlaboparopras pabora "Omnpenenenue yaeIbHON TEIIOTHI IIABICHHS Jhaa" ﬁg{in;;ﬁ?diiiaﬁ 0a72fe
20 [Tapoo6pazoBanue u koHaeHcanus. Vicnapenue Egg?;;?;iﬁ?}:ma? 40¢

21 Kunenue. Y nenpHas Teruiora mapooOpa3oBaHus U KOHIEHCAIIMU. 3aBUCUMOCTD bubnmnoreka [JOK
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO AaBICHUS https://m.edsoo.ru/ff0a786¢c

99 Bnaxxnocts Bo3ayxa. JJaboparopnas padora "OnpeneneHne OTHOCUTEIHLHOM BIaXKHOCTH bubnmnoreka [JOK
BO3IYyXa" https://m.edsoo.ru/ff0a7628

23 Pemenue 3a1a4 Ha onpeeneHUe BIAKHOCTH BO3/AyXa bubmorexa LOK
https://m.edsoo.ru/ff0c2a22

24 [TpunIHIBE pabOTHI TEIUIOBLIX nBUTaTeNel . [lapoBas TypOuHa. [IBurarens BHyTpEHHETO bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0c2a22

25 KII/ remioBoro asuraresns. TermoBble IBUTaTENH U 3aIIUTA OKPYKAIOIIEH CpeJibl bubnmorexa LHOK

https://m.edsoo.ru/ff0a7c7c
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bub6mmoteka LIOK

26 3aKOH COXpaHEHUs U IPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOIECCAX httos://m.edso0.ru/ff0c2a22

97 [ToaroroBka k KOHTpOJIBHOU paboTe mo Teme "TernoBsie siBieHus. 3menenune bubnnoreka [JOK
arperaTHbIX COCTOSIHMH BeriecTa" https://m.edsoo.ru/ff0a83f2

o8 KontponbHas padora o reme "TeruioBbie siBjeHus. MI3MeHeHHE arperaTHpIX COCTOSTHUN bubnmoreka [JOK
BeniecTna' https://m.edsoo.ru/ff0a86ae

29 OnexTpu3anus Tel. /[Ba poga dJIeKTpUUECKUX 3apsoB bubmmorexa [IOK
https://m.edsoo.ru/ff0c2a22

30 Ypok-uccnenoBanue "IINEKTpU3AIMS TS HHIYKIIUSH U IPH COMPHUKOCHOBCHHUN" bubmmorexa [IOK
https://m.edsoo.ru/ff0c2a22

. bubnmoreka [JOK
31 B3aumogeiicTBue 3apsikeHHbIX Tel. 3akoH Kynona httos://m.e dsoou.ru p—

39 DnexTpuueckoe nose. HanpshpxkeHHOCTH 3neKkTprdeckoro nods. [IpuHmun cynepno3unuu bubnnoreka [HOK
BJIEKTPUYECKUX MOJIeH https://m.edsoo.ru/ff0a8a0a

33 Hocurenu snextpuueckux 3apsaoB. JneMeHTapHbli 3apsia. CTpoeHue aToma bubmmorexa [IOK
https://m.edsoo.ru/ff0c2a22

34 [TpoBOAHMKY M TUANIEKTPUKU. 3aKOH COXPAHEHUS DIIEKTPUIECKOTO 3apsiia brbmmorexa LOK
https://m.edsoo.ru/ff0a8ef6

35 Pemenuie 3a1a4 Ha MPUMEHEHNE CBOMCTB JIEKTPUUYECKUX 3apsI0B bubmmorexa [IOK
https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUUECKUN TOK, YCIIOBUS €0 CYIIeCTBOBaHUS. VICTOUHHKY 3NIEKTPHUUECKOT0 TOKa bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4

37 JIeCTBHSI AIEKTPUUYECKOTO TOKA bubamorexa TIOK
https://m.edsoo.ru/ff0a96b2

38 Ypok-uccnenoBanue "JleiicTBUE ANEKTPUIECKOTO MO HA TPOBOJIHUKH U JUIICKTPUKHU" bubmmorexa [IOK
https://m.edsoo.ru/ff0c2a22

39 DNEeKTPUUECKUN TOK B METaJIaX, )KUAKOCTAX U ra3zax Bubamorexa [OK

https://m.edsoo.ru/ff0a9838
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bub6mmoteka LIOK

40 DnexTpuuecKkas Lenb U €€ COCTaBHbIE YacTU https://m.edsoo.ru/ff0c2a22

bubnnoreka [JOK
41 Cuna toxka. JlabopaTopHas pabora "M3mepeHue u peryimpoBaHue CUiIbl TOKa" httos://m.e dsocilru 1#0a8bd6

42 Dnekrpuueckoe HanpsbkeHue. BoasTmerp. JlabopaTopHas pabota "U3mepenue u bubnnoreka [JOK
peryiupoBaHue HanpspkeHus" https://m.edsoo.ru/ff0a%14

43 ConpoTHuBiIeHHE TPOBOAHUKA. Y IEIbHOE COMIPOTUBIICHHE BELIECTBA bromrorexa LIOK
https://m.edsoo.ru/ff0aa738

44 JIaboparopHas pabota "3aBUCUMOCTb 3JIEKTPUIECKOT'0 COITPOTUBICHHS MPOBOJHUKA OT bu6mmoreka LIOK
€ro JIMHBI, IUIOIIAI1 IIONIEPEYHOr0 CEUeHus U Marepuaa” https://m.edsoo.ru/ff0aa738

45 3aBUCUMOCTD CHJIbI TOKA OT HamnpskeHus. 3akoH OMa 11 yyacTKa Lenu bromzorexa LIOK
https://m.edsoo.ru/ff0aa44a

46 JlaboparopHas pabota "HccnenoBanue 3aBUCMMOCTH CHITBI TOKA, UAYIIETO Yepes bubnnoreka [HOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HAMPsDKEHUA Ha pe3uctope” https://m.edsoo.ru/ff0aa04e

47 [TocnenoBarenpHOE U MapaieIbHOE COSTUHEHUS POBOAHUKOB bubamorera TIOK
https://m.edsoo.ru/ff0c2a22

48 JlabopaTtopHas padota "[IpoBepka npaBuia CI0KEHUs HANPSHKEHUN TIPH bubmuoreka [{OK
MIOCJIEZI0BATEILHOM COETMHEHUH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58

49 JlabopaTtopHas pabota "[IpoBepka mpaBuia jisi CUIBI TOKA MPU apaJliIeTbHOM bubnmnoreka [JOK
COEIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

50 Pemenue 3a1a4 Ha mpuMeHeHue 3akoHa OMa 115l pa3TMIHOTO COSTUHEHHUS TIPOBOTHIUKOB brbmmorexa LOK
https://m.edsoo.ru/ffOaaf8a
51 PaboTa u MOIITHOCTH dJIeKTpUYECKOro Toka. 3akoH [xoymnsa-Jlenna Eg{iﬁ?ﬁ;ﬁ;ﬁﬁﬁom 124

52 JIaGoparopHas padota "OnpezneneHue padoThl U MOLUTHOCTH 3JIEKTPHUYECKOro ToKa" Bubnmorexa LIOK
https://m.edsoo.ru/ff0ab3e0

53 DNEeKTPUUYECKHE TN U TIOTPEONTENH AIEKTPUIECKOM dHeprun B ObITy. KopoTkoe bubnmnoreka [JOK

3aMBIKaHHUC

https://m.edsoo.ru/ff0ab660
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54 [ToaroroBka k KOHTPOJIBHOU paboTe Mo TeMe "DIIeKTPUIECKHUE 3apsabl. 3apsHKEHHBIC Tela bubnuoreka [IOK
U uX B3aumoencTBus. [IoCTOSHHBIN 371€KTpUUECKUI TOK" https://m.edsoo.ru/ff0abd2c
55 KontponbHas pabota 1o reme "DineKTpuyuecKue 3apsiibl. 3apsKEHHbIC TeIa U UX bubnmoreka [JOK
B3auMoiecTBU. [10CTOSTHHBIN AJIEKTPUIECKUMA TOK" https://m.edsoo.ru/ffOabea8
56 IlocTosiHHEBIE MArHUTBI, KX B3aUMOJCUCTBHE buGnuorexa [JOK
’ https://m.edsoo.ru/ff0c2a22
57 Vpok-ucciuenosanue "M3ydeHue moueH MOCTOSHHBIX MATHUTOB" buGnuorexa [JOK
p v https://m.edsoo.ru/ff0ac3d0
bubnunorexa LIOK
58 MarnuTtHoe nojie. MaruutHoe 1moJie 3eMJIM U €0 3HAaYeHHE JIs KU3HU Ha 3emie
https://m.edsoo.ru/ff0acOba
59 OmnpIT Dpcrena. MarHUTHOE TI0JIE AIEKTPUIECKOT0 TOKa MarHuTHOE MoJie KaTYIIKH C bubnnoreka [HOK
TOKOM https://m.edsoo.ru/ff0ac1d2
60 [IpumeneHnue >1eKTpOMarHuToB B TexHuKe. JlaboparopHas padota "M3yueHue neicTBus bubnmoreka [JOK
MarHMTHOI'O IOJIsl Ha IPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DNeKTpOoABUTATEh MOCTOSTHHOTO TOKa. Vcronb30BaHue 31IeKTpoIBUTaTeNel B
61 TEXHUUYECKUX YCTpOiicTBax u Ha TpaHcmnoprte. Jlaboparopuas padora "Koner OBaHHE bubmmorexa TIOK
yerp P | pre. PaTOpHaA P PyHp https://m.edsoo.ru/ff0ac86c
Y U3y4eHUe paboThI SJEKTPOIBUTATEIS
bu6mmotexka [IOK
62 OmnbiTel @apanes. 3aKoH JIeKTpoMarHuTHOM nnaykuun. [IpaBusno Jlenma
P P Ve P https://m.edsoo.ru/ff0c2a22
63 Onektporereparop. CrocoObl MOIYYSHHS FIEKTPUIECKON IHEPTUU. DIIEKTPOCTAHIIUN HA bubnmnoreka [JOK
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH https://m.edsoo.ru/ff0c2a22
N " " bubmoreka [IOK
64 [ToarotroBka Kk KOHTPOJIBHOU paboTe MO TeMe "DIEKTPUIECKUE U MATHUTHBIC SIBICHUS
https://m.edsoo.ru/ff0c2a22
" " bubnmnoreka [JOK
65 KonTponbHas pabota o Teme "IJIeKTpUUECKUe U MAaTHUTHBIC SBJICHUS
https://m.edsoo.ru/ff0ach14
. bubnmnoreka [JOK
66 PesepBHEIit ypok. PaboTa ¢ Tekctamu 1o Teme "TertoBsie sBiIeHAS" H
https://m.edsoo.ru/ff0acc5e
67 PezepHblit ypok. PaboTa ¢ Tekctamu 1o teme "IloCTOSHHBIN 37eKTpUUecKuii TOK" bu6mmoreka LIOK
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68

PeseprubIii ypok. PaboTa ¢ Tekctamu 1o Teme "MarauTHbIC siBIeHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0c2a22

9 KJIACC

DJIEeKTPOHHBIE
KoummuectBo wipponbie
No /i Tema ypoka 4ACOB o0pa3oBaTe/bHbIE
pecypcsl
bubmmoreka LIOK
1 Mexanunueckoe ABuxKeHUE. MarepuanbHas TOUKa 1 https://m.e dsocﬁu 1£10c2a22
2 Cucrema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO JBHKEHUS 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHENHOE BUKEHHE 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsiMonuHeiHOe ABMKeHHE. CpelHsAs 1 MTHOBEHHAs! CKOPOCTh 1 bromzorexa LIOK
https://m.edsoo.ru/ff0c2a22
5 [IpssMonMHENHOE PaBHOYCKOPEHHOE IBUIKEHUE. Y CKOPEHUE 1 brbmzorexa LIOK
https://m.edsoo.ru/ff0ad8d4
6 CKopocTh NPSIMOJIMHEHHOT0 PaBHOYCKOPEHHOTO ABMKeHUs. ['paduk ckopocTH 1 bubmorexa LOK
https://m.edsoo.ru/ff0c2a22
7 JlabopaTtopHas pabota "OmnpeneneHne yCKOpeHus Tesa Ipu PpaBHOYCKOPEHHOM 1 bubmuoreka [{OK
JIBMYKEHHUHU IO HAKJIOHHOM MIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBo0Ooauoe nagenne ten. OneITel I anuies 1 ﬁt?fs?/?rﬁijiiﬁ?/ffOcZaZZ
9 PaBHOMepHOE IBMXKEHUE 110 OKpYXHOCTHU. [leproa u yactora obparenus. Jinnernas u 1 bu6muoreka LIOK
YIJI0Basi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0c2a22
11 [IepBe1it 3akoH HproTOHA. BekTop cuitbt 1 bu6mmoreka [IOK
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https://m.edsoo.ru/ff0ae612

12 Bropoii 3axkod Herotona. PaBHOoAelicTByIONIasA crijia Bubmaorexa IIOK
p ’ a yrom https://m.edsoo.ru/ff0ae72a
bub6mmoreka LIOK
1 T % H .
3 petuii 3akoH HetoTona. Cynepno3unus cui httos://m.edsoo.ru/ff0ae982
14 Pemrenue 3amad Ha npuMeHeHue 3akoHOB HeroToHa bubmmorexa LOK
A p https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
1 . T
° Cuna ynpyrocru. 3axon yka https://m.edsoo.ru/ffO0aeca2
16 Pemtenue 3amau mo reme «Cuita OCTH bubmorexa [JOK
A YHpyr https://m.edsoo.ru/ff0c2a22
bubmuoreka [IOK
17 JlabopaTopnas pabota «OnpeeneHne sKeCTKOCTH MPYKUHBD» httos://m.edsoo.ru/Ff0aee28
bubmuoreka [IOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
bubmuoreka [IOK
19 Pemenue 3amau no reme «Cuiia TpeHUs» https://m.edsoo.ru/ff0afa2s
bub6nmunorexa LIOK
2 " "
0 JlabopaTtopHas pabota "Onpenenenue Ko3hHUIMEHTA TPEHUS CKOIBKEHUS httos://m.edsoo.ru/ffoaf8he
bu6mmotexka [IOK
21 P " H . . "
emeHue 3aaa4 o teme "3akoHbl Hetotona. Cuna ynpyroctu. Cuiia TpeHust httos://m.edsoo.ru/ffafbge
22 Cuniia TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHHA. Y CKOPEHME CBOOOIHOIO MaIeHNs bubmorexa HOK
p ’ P g s https://m.edsoo.ru/ff0af044
23 VYpoxk-koHpepenuus "J[BuxkeHre TeJ BOKPYT T'paBUTALMOHHOTO LieHTpa (ConHeuHas bubmmoreka LIOK
cuctema). ['anaktuku" https://m.edsoo.ru/ff0c2a22
24 Pemenue 3amad mo teme "Cuia TSKECTH U 3aKOH BCEMUPHOT'O TSArOTeHUS" bubmnorexa [JOK
g p https://m.edsoo.ru/ff0af5f8
25 [TepBas kocMuyeckasi ckopocTb. HeBeCOMOCTh U Tieperpys3ku bubmmorexa [JOK

https://m.edsoo.ru/ff0af33c
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26 PaBHOBecue MaTrepuanbHOU TOYKH. AOCOITIOTHO TBEPAOE TeI0. PaBHOBECHE TBEPIOTO bubmuoreka [IOK
TEJa ¢ 3aKPEIUICHHON ~ OChIO BpalieHusa. MoMeHT cuiibl. LleHTp TsxkecTu https://m.edsoo.ru/ffOafe36
97 PaBHOBecue MaTepuanbHON TOYKH. AOCOIIOTHO TBEPI0E Teno. PaBHOBECHE TBEPAOTO bubnmoreka [JOK
TeJla ¢ 3aKPEIUICHHON OChlo BpaiieHusi. MoMeHT cuiibl. LleHTp TsokxecTn https://m.edsoo.ru/ff0c2a22
' bu6mmoreka LIOK
28 Pemenwue 3amay mo Teme "MomeHT cuitbl. LleHTp TshxecTn" httos://m.e dso;_.[ru 1#0b02ba
29 [ToaroroBka K KOHTPOJIBHOH paboTe 1Mo TeMe "MexaHn4ecKoe ABUKCHHUE. bu6mmoteka LIOK
BsaumogeiictBue Ten" https://m.edsoo.ru/ff0b0408
" . " bubmmoreka [LIOK
30 KonTponbnas pabora o Teme "Mexanudeckoe ABuxkeHHe. B3aumoeiicTeue ten httos://m.e dso;_.[ru IF0b0GeC
31 Nwmnynbse Tena. UMimmynbe cuiibl. 3aKOH COXpaHEHUS UMITYJbCa. YTIPYTroe U HEYIpyroe bubmmoreka LIOK
B3aMMOJICHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenwue 3amad mo reme "3akoH COXpaHEHUS UMITyJibca' bubamorexa TIOK
https://m.edsoo.ru/ff0b096c
bu6mmoreka LIOK
33 VYpok-koHdpepeHnus "PeakTHBHOE ABMKCHUE B IPUPOJIE U TEXHUKE" https://m.edsoou.ru/ffOCZaZZ
bubanorexa [HOK
34 Mexanunueckasi paboTa U MOIIHOCTh https://m.e dsos_.[ru /ff0b0as4
35 PaGota cuiibl TSKECTH, CUJIbI YIIPYTOCTH U CHJIbI TPEHUS bubmorexa LOK
https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHas pabota «OmnpeneneHue padoThl CHIIBI TPEHUS TPU PABHOMEPHOM bubmuoreka [{OK
JBMKEHUH Teja 10 TOPU30HTAIIBHON ITOBEPXHOCTU https://m.edsoo.ru/ff0c2a22
37 Cas13b 3Hepruu u padbotsl. [loTeHnnanpHas 3Heprus ]r?tlfr?sj:jll;lr(r)]jjt?)ﬁﬁ)/ffOC 922
38 Kunernueckas sHeprusi. Teopema 0 KHHETHUECKON YHEPTHH Bubnmorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SJHEPTUN B MEXaHHUKE Bubnmorexa LIOK

https://m.edsoo.ru/ff0c2a22
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bu6mmoreka [IOK

40 Jlaboparopuas pabota «/3ydeHne 3akoHa COXpaHEHUS YHEPTUN httos://m.edsoo.ru/ffobL2fe

41 KonebartenbHOE IBUKEHUE U €70 XapaKTEPUCTUKU bubamorexa LOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeiHyX1eHHbIe Konebanus. PezoHanc ﬁg{ij?/?;lzziﬁaﬁ% 20f0

43 MareMaTnyecKkuii ¥ IPY>KUHHBIA MasTHUKU bubmmorexa LOK
https://m.edsoo.ru/ff0c2a22

44 Ypok-uccienoBanue «3aBUCUMOCTh NEPUOJIA KOJIEOAHUI OT KECTKOCTH MPYKUHBI U bu6mmoreka LIOK
MAacChl Tpy3a» https://m.edsoo.ru/ffOb197a

45 [IpeBpariieHre SHEPTUU MPU MEXAHUYECKUX KOJICOAHUIX bubamorera TIOK
https://m.edsoo.ru/ff0c2a22

46 Jlaboparopras pabora «OmnpeeneHue 4acTOThI U eProia KoJIeOaHA TPYKHHHOTO bubnmoreka [JOK
MasiTHUKA» https://m.edsoo.ru/ffOblaec

47 JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH TepHoa KojaeOaHui rpysa, bubnnoreka [HOK
IIOABEUIEHHOT'O K HUTH, OT MaCChl Ipy3a» https://m.edsoo.ru/ffOb197a

48 Mexanunyeckue BoHbI. CBOMCTBA MEXaHUUYECKHUX BOJIH. [Ipo10IbHBIEC U TIOTIEpEYHBIE bubmuorexa [{OK
BOJIHBI https://m.edsoo.ru/ffOb21fe

" . . " bubnnorexa [HOK
49 VYpok-koHpepeHuus "Mexanndeckue BoJIHBI B TBEpIOM Tene. CeiicMruuecKre BOJIHBI https://m.e dso;_.lru 1£10c2a22

50 3ByK. PacripocTpanenue u oTpakeHue 3ByKa bubmorexa HOK
https://m.edsoo.ru/ff0c2a22

51 VYpok-uccnenosanue "HabroaeHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI" bubmmorexa [JOK
https://m.edsoo.ru/ff0c2a22

52 I'poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUI PE30HAHC bubamorexa [OK
https://m.edsoo.ru/ff0c2a22

53 VYpok-koHpepeHuus "YnpTpa3Byk U HHPPa3BYK B MPUPOJE U TEXHUKE" bubamorexa TIOK

https://m.edsoo.ru/ffOb23ca
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[ToaroroBka k KOHTPOJIBHOU paboTe Mo TeMe "3aKOHbI COXpaHeHH. MeXaHuYeCKue bubmuoreka [IOK
54 R
KOJIe0aHUsl U BOJIHBI https://m.edsoo.ru/ff0b25f0
55 KonTponbHas paboTa 1o Teme "3akoHbI coxpaHeHHUs. MeXaHnueCKre KOJICOaH sl U bubnmoreka [JOK
BOJIHBI" https://m.edsoo.ru/ff0c2a22
56 DNEeKTPOMArHUTHOE MoJje. DJIEKTPOMAarHUTHBIE BOJTHBI bubmmorexa [IOK
P ' P https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH bubamorexa TIOK
p https://m.edsoo.ru/ff0c2a22
58 Ypok-koupepenmus "IlIkana 31eKTpoOMarHuTHEIX BOJIH. Vcmionbp3oBanme bubnnoreka [HOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3M" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenoBanue "M3ydyeHre cBOWCTB 3E€KTPOMArHUTHBIX BOJIH C TOMOILIBIO bubnmoreka [JOK
MoOuIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1a4 Ha onpeaeneHue YaCTOThI U AJTMHBI AJIEKTPOMArHUTHOM BOJIHBI bubmmorexa TIOK
A pedt A P https://m.edsoo.ru/ff0c2a22
61 DnexTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BonHOBBIE CBOiIICTBa cBeTa bubmmorexa TIOK
P pHpoA FROP ' https://m.eds00.ru/ff0b31d0
Hcrounuku cserta. IIpsimonuneiiHoe pacnpocTpaneHue ceera. 3atmeHus ConHua u bubnnorexa [HOK
62
JIyHb1 https://m.edso0.ru/ff0b3658
63 3aKoH OTpaXeHUs CBeTa. 3epKaina. Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHA OTPAKEHUS bubnmnoreka [JOK
CBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBera. 3aKOH NPETOMIICHHS CBETA bubamorexa TIOK
P ' P https://m.edsoo.ru/ff0b3aea
65 [TonHoe BHyTpeHHEE OTpakeHue cBeta. Mcnoib30BaHUE MOJIHOTO BHYTPEHHETO bubmuoreka [{OK
OTpPa)KE€HUs B ONITUYECKHUX CBETOBOAAX https://m.edsoo.ru/ffob3c5¢c
66 JlaGoparopHas padota "HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIIEHHS CBETOBOTO bu6mmoreka [LIOK
Jy4a OT yIJla MajieHus Ha FpaHuLe "BO3yX-CTEKI0"" https://m.edsoo.ru/ff0c2a22
67 Ypok-koHpepenmus "Mcnoap30BaHNE MTOJHOTO BHYTPEHHETO OTPAKEHHUS: CBETOBOJIBI, bu6mmoreka [IOK

OIITUKOBOJIOKOHHAS CBS3b"

https://m.edsoo.ru/ff0c2a22
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bu6mmoreka [IOK

68 Jlun3zel. OnTudeckas Cuiia JIMH3bI httos://m.edsoo.ru/ffob3foc
bu6mmoreka LIOK
I .
69 OCTpOCHHUE H300paKCHUN B JIMH3AX httos://m.edsoo.ru/fobA44a
20 JlaGopaTopHas padota "Onpenenenre pOKyCHOT0 paCCTOSHHUS K ONTHYCCKOMN CHITBI bubnuoreka [IOK
coOuparomien THH3bI" https://m.edsoo.ru/ff0b4206
" " bu6mmoreka LIOK
71 Ypok-koHpepenius "OnTUYecKue TUH30BbIC TPHOOPHI https://m.edsoo.ru/ffoc0aTe
72 I'ma3 kak onTuyeckas cucrtema. 3peHue bromzorexa LIOK
9P https://m.edsoo.ru/ff0b4684
bubmuoreka [IOK
73 - " K "
Ypok-koupepennus "Jledextsl 3penusi. Kak coxpanuts 3peHue htts://m.edsoo.ru/ff0c2a22
74 Pasnoxxenue 6enoro cBera B criekTp. OnbiTel HptoToHA. Cl1OXEHHE CIIEKTPATbHBIX bubnmoreka [JOK
uBeToB. Jlucnepcus cBera https://m.edsoo.ru/ff0c0f4c
75 Jlaboparopnas padota "OnbIThI IO Pa3I0KEHHUIO OEIOr0 CBETa B CHEKTP U BOCTIPUSATHIO bubnnoreka [HOK
[[BETA MPEIMETOB MPHU MX HAOIIONEHUH Yepe3 IIBETOBbIC (GHIBTPHI" https://m.edsoo.ru/ff0cOe2a
76 VYpok-nipakTukyMm "BosiHOBBIE CBOMCTBA CBETA: TUcHEpCUs, HUHTep(hEpEHLINS U bubanorexa [HOK
mdpaxms” https://m.edsoo.ru/ff0c2a22
b K
77 OmneiTel Pe3epdopaa u miianeTapHas MOIeNb aToMa hg{i?;;;?;iﬁaﬁ 0c1248
bu6mmoteka [IOK
78 IT bopa. M b
OCTYJETE BOpa. MONEIE: aToMa bopa https://m.edsoo.ru/ff0c2a22
79 Hcnyckanne u noraonieHrne cBerta aroMoM. KBaHThI. JInHeUaTblie CIEKTPhI bubmmorexa [IOK
Y B ' ’ P https://m.edsoo.ru/ff0c144c
b K
80 VYpoxk-nipaktukym "Habimoieare crieKTpoB UCITyCKaHus" hg{i?;;;f(jiiﬁ(j £0C1550
81 PamnoakTHBHOCTE M €€ BUJIBI bubamorexa TIOK

https://m.edsoo.ru/ff0c1672
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bu6mmoreka [IOK

82 Ctpoenue aToMHOTO sapa. HykionHas Moaens
p AP i A https://m.edsoo.ru/ff0c18ac
bu6mmoreka LIOK
83 PanguoakTuBHEIC TpeBpaleHusi. M30Tombl
s pespait https://m.edsoo.ru/ff0clald
84 Pemenue 3agau mmo Teme: "PagnoakTUBHEIC pEeBpalicHU " bubmorexa OK
A - bespat https://m.edsoo.ru/ff0clb4a
bub6mmoreka LIOK
85 [lepuon monypacnana
pHOA P A https://m.edsoo.ru/ff0c2a22
86 Ypok-koHpepennus "PagroakTuBHbIE H3TYYEHUS B IPUPOIE, MEAUILIMHE, TEXHUKE" bubmorexa HOK
P pert g ya PHPOAC, MEAHIMIE, https://m.edsoo.ru/ff0c2126
87 SlmepHBIC peakiuy. 3aKOHBI COXPAHEHHS 3apsI0BOr0 U MAaCCOBOTO YHCEII bubmmorexa [IOK
Aep DEAKHIH. p AL https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX s7ep. CBsA3b MACChl U SHEPTUU bubmmorexa [IOK
P Aep: p https://m.edsoo.ru/ff0cld7a
bubmuoreka [IOK
89 Pemenue 3amau o treme "Sue ¢ pea "
HHCHHE SAIAT O TEM /ICPHPIC PeaKiiiy https://m.edsoo.ru/ff0c2a22
90 Peakuuu cuntesa u aenenus saep. Mcrounuku saeprun CoHIa U 3BE3 bubmmorexa [IOK
. g Hep: P H A https://m.edsoo.ru/ffOc1e88
o1 Ypok-koudepenius "Sneprast suepretuka. J[edicTBrs paarnoaKkTUBHBIX U3TYyYSHUN HA bubnmnoreka [JOK
JKUBBIE OPraHU3MBbI" https://m.edsoo.ru/ff0c2a22
92 [TonroToBka K KOHTPOJIBHOM paboTe 1Mo Teme "DIESKTPOMAarHUTHOE MOJIe. bubanorexa [HOK
DneKkTpoMarHuTHbIE BOJIHBL. KBaHTOBBIC siBIeHUS" https://m.edsoo.ru/ff0c223e
93 KontponbHas pabota o Teme "IIeKTPOMarHUTHOE ToJIe. DIEKTPOMArHUTHBIE BOJIHBI. bubnmnoreka [JOK
KBanToBbic sBneHUS" https://m.edsoo.ru/ff0c2a22
bubnunorexa LIOK
9 [ToBTOpenue, o6o6IeHue. JlTabopaTopHbie padboTHI 110 Kypcy "B3aumoneiictBue Ten"
p Hl patop p pey A https://m.edsoo.ru/ff0c245a
05 [ToBTOpenue, 0600meHNe. Pemenne pacueTHBIX M Ka4€CTBEHHBIX 3a/1a4 110 TEME but6mmoreka [IOK

"TemnnoBsie mporecch”

https://m.edsoo.ru/ff0c2572
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9 [ToBTOpeHue, 0600mIeHNE. Penenre pacueTHBIX B KaueCTBEHHBIX 3a1a4 1mo Teme "KI1J] 1 bu6mmoreka [IOK
TEILUIOBLIX ABUTaTEICH" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06001meHNe. Permenre pacueTHRIX U Ka4eCTBEHHBIX 3a/1a4 1o Teme "KI1/] 1 bubnmoreka [IOK
3JIEKTPOYCTaHOBOK" https://m.edsoo.ru/ff0c2b30
bubmuorexa [JOK
H . " " 1
98 oBTOpeHwue, o0oomeHue. JlabopaTopHbie paboThI 110 Kypcy "CBETOBBIE SIBICHUS httos://m.edsoo.ru/f0c2c52
[ToBTOpenue, 0606meHue. Pabora ¢ Tekcramu 1o Teme "3aKOHBI COXpaHEHHUS B bubnuoreka [IOK
99 1
MexaHuke" https://m.edsoo.ru/ffOc2d6a
" " bubnuoreka [IOK
100 [ToBTOpenue, o600meHue. Pabora ¢ Tekcramu o Teme "KosieGaHus 1 BOJTHBI 1 httos://m.edsoo.ru/ff0c2e82
bubmuorexa [JOK
101 IT 000 . Pab " " 1
oBTOpeHue, 06o6menue. Padbora ¢ Tekctamu 1o Teme "CBETOBBIC SBJICHUS httos://m.edsoo.ru/Ff0c3044
bu6mmorteka [IOK
102 IT 000 . Pao "K " 1
OBTOpeHHE, 00001meHue. Pabora ¢ Tekctamu 1o Teme "KBanToBas u siiepHas pusrka httos://m.edsoo.ru/ff0c2a22
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI JIUVI1 YHEHUKA

dusuka. 7 kinacc. bazoBeiil ypoBeHb. YUeOHUK

Astopsl: [leppiikun .M., IBanos A.H.

®dwusuka. 8 knacc. bazoBelif ypoBeHb. Y4UeOHUK

Astopsr: [leppimkna .M., Banos A.1.

®dwusuka 9 xiacc. ba3oBblil ypoBeHb. Y4eOHUK

Astopsr: [leppimkun .M., UBanoB A.U., E.M. I'yrauk, M. A. IletpoBa
Tonx m3manus: 2024

NznarenscTBO: [IpocBenienune

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

®dwusuka. 7 kiacc. ba3oBbiil ypoBeHb. YUeOHUK

Astopsr: [lepeimkun .M., UBanos A.1.

®dwusuka. 8 kinacc. ba3oBblil ypoBeHb. Y4eOHUK

Astopsl: [leppimknn .M., UBanos A.1.

®dwusuka 9 xinacc. bazoBblil ypoBeHb. Y4eOHUK

Astopsl: [leppiikun .M., UBanoB A.U., E.M. I'yrauk, M. A. IleTpoBa
I'og m3pannsa: 2024

UsparensctBO: [Ipocsemenne
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