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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO 00IIEro 00pa3oBaHUs
COCTaBJIEHa Ha OCHOBE MOJIOKEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 0Opa30BaTeNbHOW MPOTpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yaeOHOro npeamera «Dusukay.

Copnepxanue mporpaMMmbl 1o (HU3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOIMIUXCS W OpPTaHU3AINI0 H3YUYEHUS
GU3NKKM Ha AESITEIIBHOCTHON OCHOBE. B mporpamMme mo (u3HMKE yYHTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanuzaunuu Tpedoanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM U METAMPEIMETHBIM pPe3yIbTaTaM OOyUEeHHS, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETOB Ha ypPOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHUSI.

[Iporpamma no ¢pu3uke ycTaHaBIMBAET paclpe/eieHne yueOHOro Mmarepuana
o rojaM o0ydeHus (o Kjaccam), mpeajaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
W3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJEPKAHUSI U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCs.

[Iporpamma mo ¢usuke pazpaboTaHa € IENbI0 OKa3aHUS METOJIUYECKOM
MTOMOIIY YYHUTEIIO B CO3/IaHUU PabOoUeii MPOrpaMMbl 1O Y4eOHOMY TIPEIMETY.

duznka SBISIETCS  CHCTEMOOOPA3yIOIIMM  JUII  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TTPEIMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB
U SIBIICHHH, M3ydYaeMbIX XUMHEH, Ouosnorueit, actpoHoMuend u (HU3NYECKOU
reorpadgued, BHOCUT BKJIAQJ B €CTECTBCHHO-HAYYHYI) KapTUHY MHpA,
MpefocTaBisieT Haubojee sCHbIE o00pa3lbl MNPUMEHEHUS HAYYHOIO0 METOojIa
MO3HAHUS, TO €CTh CIIOCO0A MOTYyYeHUsI JOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 rinaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIero
0o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne @uiznku Ha 0a30BOM ypOBHE MPENINOJaracT OBJIJICHHE
CIEIYIONUMA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOMUMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

* OTICHUBAThH U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e MHTEPIPETUPOBATH JAHHBIC U UCIIOIH30BATh HAYYHBIE JOKA3aTEIhCTBA
JUTSI TIOJTYY€HU ST BBIBOJIOB.

[enn wusyueHuss QuU3NKA HAa YpOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs
ompeneneasl B Konmenmuu mnpenomaBaHus ydeOHoro mpenmera «Dusmka» B
oOpa3zoBaTelnbHbIX oOpraHuzanusix Poccuiickoit ®Deaepaiuu, pean3yoOMUX
OCHOBHBIE  001Ie00pa3oBaTEIbHbIE MPOrpaMMBbl, YTBEPKIEHHOW pElICHUEM



Komnernn MunuctepcTBa npocsetienns Poccuiickoit ®eneparu (IpoTOKoOa oT 3
nekadbps 2019 r. Ne IIK-4BH).

Meau uzyyenuss pU3sMKU:

e MPUOOpPETEHNE WHTEpPecCa H CTPEMIICHUS OOydYaoIMUXCd K HAyIYHOMY
W3YUYEHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

e Pa3BUTHE TPEIICTABICHUNA O HAYYHOM METOC MO3HAHUSI M (OPMUPOBAHUE
HCCIIEI0BATEIHCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yjabTaTa U3yYCHHS] OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHUE TPEACTABICHUN O pONM (GU3NKK ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

e Pa3BUTHE MpeICTaBICHU N 0 BO3MOYKHBIX cepax Oynyuiei
poeCCHOHATLHON JeSTENHHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
TanbHEHIIIeMy 00yYEHHUIO B 5TOM HANPABJICHHH.

JlocTikeHre 3THUX Teledl mporpamMMmbl 1o (U3WKE HAa YPOBHE OCHOBHOTO

o0111ero o0Opa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIOIUX 3a1aY4:

e MPUOOpPETEHWE 3HAHWK O  JAUCKPETHOM CTPOCHWM  BENIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUUYCCKUX, MATHUTHBIX W KBAHTOBBIX
SIBJIICHUSIX

e IPUOOPETEHUE YMEHHUI OMUCHIBATH U OOBSACHITH (PU3UUYECKHUE SIBIICHUS C
WCITOJIh30BAHUEM TTOTYYCHHBIX 3HAHHM;

¢OCBOCHHE METOJOB pENICHUS TMPOCTCUITUX  pacu€THBIX 3amad ¢
HCITOJIb30BAaHUEM duznueckux MOJICIICH, TBOPYECKUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE yYMEHUH HAOIIOMATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI H  OKCIEPUMEHTAIBHBIC HCCICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIHLHBIX TPUOOPOB;

e OCBOCHHUE TMPUEMOB pabOThl ¢ HHPopMaluend (U3NIECKOrO COACpPKaHMUS,
BKJTFOYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHATU3 U
KPUTUYECKOE OTICHUBAaHUE WH()OPMAITUH;

¢ 3HAKOMCTBO €O chepamu poheCCHOHATBHON eITEIbHOCTH, CBI3aHHBIMU C
¢u3uKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSX (HPU3UIECKON HAYKH.

Ha wusyudenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOILETO

oOpazoBaHus oTBoaAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEIN0), B 8
Kiacce — 68 gacoB (2 daca B Heneno), B 9 kinacce — 102 gaca (3 gaca B HeZel0).

[Ipennaraemslii B mporpaMmme o Qpusnke NepedyeHb Ja00paTopHBIX padboT U
OMBITOB HOCUT PEKOMEHJATEIbHBIN XapaKTep, YUUTEIb JeJIaeT BEIOOp MPOBEACHUS



1a00paTOpPHBIX pabOT M OMBITOB C YYETOM HWHIUBHUAYaIbHBIX OCOOCHHOCTEU
0o0yyJarommxcsi, CIUcKa AKCIEPUMEHTAIbHBIX 3aJIaHUi, TpeajiaraéMblX B paMKax
OCHOBHOTO F'OCY/JIapCTBEHHOTO AK3aMeHa 1Mo (PU3HKe.



COAEPKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKOIIEro MUpa.

dusnka — Hayka O npupojne. fABneHus npuponbl. PUBUYECKUE SBICHUSA:
MEXAHUYECKHUE, TETUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuyuHbl. M3mepenue ¢uznueckux BeanuuH. Duznveckue
npu6bopsl. [lorpemnocts u3Mepennit. MexxayHapoaHasi cuctemMa euHUIL.

Kak ¢wu3uka u jpyrue eCTeCTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcrecTBeHHO-HAyUHBI METOJ TMO3HaHMS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, 0OBSICHEHUE
HabmogaeMoro spieHus. Onucanrue GU3NIeCcKux SBJICHUN ¢ TOMOIIBIO MOJCICH.

Hemoncmpauuu.

1. MexaHn4YecKkHe, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npuOOPsl U MPONEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
UG poBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimet.
1. OmnpeneneHue EHBI IeTICHUs MKaIbl U3MEPUTEIBLHOr0 mpubdopa.
2. H3mepeHne pacCTOAHUMN.
3. Hsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3Mepenue Ttemmeparypbl MpPU HOMOIIM KUAKOCTHOTO TEPMOMETpa H
JNaTYHKa TEMIIEPaTypHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE THUMOTE3BI: JATBHOCTH IMOJETA
mapuka, MylmeHHOr0 TOPU30HTaIbHO, TeM 0OJibllie, YeM OOJIbIlle BBICOTA
MyCKa.

Paznean 2. IlepBoHayaibHbIe CBeICHUS 0 CTPOCHUH BellecTBA.

Ctpoenue BemiecTBa: aToOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OTBITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>keHne yactuin BemecTBa. CBA3b CKOPOCTH JBHXKEHUS YacTHUI[ C
temneparypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaummoneiicTBue uactuil
BEIIECTBA: MMPUTSHKEHUE U OTTATKUBAHHUE.

ArperatHbie COCTOSIHUSI BELIECTBA: CTPOCHHUE Ia30B, KUJIKOCTEU U TBEPIBIX
(kpucramnmyeckux) Tesl. B3anMocCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. HaGmrogenne OpOyHOBCKOTO JIBH>KEHHS.



2. Habmoaenue nuddysuu.
3. HaOmrogenue  sABICHUM,  OOBSACHSIOMIMXCSA  NPUTHKECHHEM  WUIIH
OTTAJKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie padbomot u onvimet.

1. OueHka JuaMeTpa aroMa METOJOM psiioB  (C  HUCIOJIb30BaHUEM

dbotorpaduii).
2. OnpITHI 110 HAOMIOACHUIO TETNIOBOTO PACIIUPECHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
Paznea 3. JIBuskeHune u B3auMojaeiicTBue TeJl.
Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsii CKOpOCTh NMPHU HEPABHOMEPHOM JBWXEHHH. Pacuér myTtu u
BPEMEHHU JIBUKCHHUS.
SlBnenune wuHepuuu. 3aKOH MHEpUMHU. B3anmoaeicTBUE TeNl Kak MNpPUYUHA
W3MEHEHHUSI CKOPOCTH JBWIKEHHs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUVIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €AUHUIIEC
o0bEMa BelecTBa.
Cuia kak XxapakTepucTuka B3aumopeincTBus Ten. Cuila ynpyroctd M 3aKoH
I'yka. M3MepeHne cuibl ¢ IMOMOIIBIO JUHAMOMETpPA. SBJIEHHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTrax. Bec tema. HeBecomocTs. CroxkeHnune
CWJI, HaIllpaBJIEHHBIX MO OJHOW mpsiMou. PaBHomelcTByromas cui. Cuia TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE MOKOos. TpeHHe B MPUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGmroneHne MeXaHWUYECKOTO IBMIKCHUS Tella.
2. HM3mepeHne CKOPOCTH NPAMOJIUHEHHOTO TBHKCHUS.
3. HaOmrogeHue siBICHUS UHEPIUH.
4. HabnroneHne n3MeHeHUs CKOPOCTH MPU B3aUMOJICUCTBHUH TEJ.
5. CpaBHEHHE MACC IO B3aUMOJCHUCTBUIO TEN.
6. Clo)xeHue CUJl, HalpaBJICHHBIX IO OJTHON MPSIMOM.
Jlabopamopnwie padbomot u onvimet.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B KUJIKOCTH,
MOJIETTH JIEKTPUUECKOT0 aBTOMOOUIISI M TaK Jajee).

2. OmnpenenieHre cpeHE CKOPOCTH CKOJBXEHUsI OpycKa WM IIapuKa Io
HAKJIOHHOM IIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsikeHUs (Ieopmariun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. OnbITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCThH CHJIBI TPEHHS CKOJIBXEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIMINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBiieHue TBEPABIX TeJl, dKUAKOCTEN U ra3os.



JlaBnenue. CriocoObl YMEHBIIECHUS U YBEIWYEHUS JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJIEHUSI raza OT 00bEma, Temmneparypbl. llepenaua naBneHus
TBEPIABIMU TEJIAMH, JKUIKOCTAMU W TazaMH. 3akoH Ilackans. IIHeBmaTtmdeckue
MalllUHbl. 3aBUCHUMOCTb JABJICHMS >KUJIKOCTH OT TIyOuHBI. ['mapocratnueckuii
napanokc. Coolmatomuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe naBiieHue. [IpuyuHbI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue atrmochepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpuGopsl 115 U3MepeHus: aTMOCPEPHOTo AaBICHUS.

JlelicTBHE )KUAKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TeJIO. BriTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.

o Uk w N e

~

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUIKOCTHIO U Fa30M.

CooOwmaromuecs cocybl.

I'mapasnuyeckun mpecc.

[IposiBinenue nelcTBUs aTMOCPEPHOrO JABIEHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YaCTU
T€JIa U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.
YcnoBue 1utaBaHus TEN: IUTABAaHUE WIHM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TeNa U )KUAKOCTH.

Jlabopamopnuie padbomot u onvimet.

1.

HccnenoBanre 3aBUCUMOCTH BeEca TeJa B BOAE OT 00bEMa NOrpyKEHHOM B
AKUJIKOCTh YaCTH TeNa.

OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TENO,
MOrPYKEHHOE B )KUIKOCTD.

ITpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOIIEH CUIIBL, IEMCTBYIOLIEH HA TEIO
B JKMJKOCTH, OT MaccChl TeJa.

OnbITl, AEMOHCTPUPYIOIIAE 3aBUCMMOCTh  BBITAJIKMBAIOIIEH CHIIBI,
JNEUCTBYIOIIIE Ha TENO B JKUJIKOCTH, OT O0BEMa MOrpYKEHHOU B
KUJIKOCTh YaCTH TEJA U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
OIIpelieNIEHUE €€ IPy30H0ABEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanuueckas padota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio
paBHOBecusi pblyara. lIpuMeHeHue TmpaBuiia paBHOBECHUs] pbluara K OJIOKY.



«3omoroe mpaBwio» Mexanuku. KIIJI mpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B ObITY U TEXHHUKE.

Mexanuueckasa dHepruss. KuHeTmyeckas ¢ TOTCHIMAJbHAs SHEPIUsl.
[IpeBpamieHre 0qHOrO BUIa MEXAHUYECKOM SHEPTUM B APYTOM. 3AKOH COXPAHEHUS
SHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM ABMXKEHHUH Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. M3mepenne KII/] HaKTOHHOM IIOCKOCTH.

4. V3ydyeHHe 3aKOHA COXPAaHEHHsI MEXaHUYECKOW DHEPTUU.
8 KIIACC

Paznen 6. TerioBble siBJICHHS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJSIPHO--KUHETUYECKON TEOPUH CTPOCHUSA
BemecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKOW TEOPHH.

Mogenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIllECTBaA.
Kpucrannuueckue u amopdubie tena. OObsICHEHHE CBONCTB Ira30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUHU.
CmaunBaHu€ U KaOWUISIPHBIE ABIEHUS. TenIoBoe paclInpeHue U CoKaTue.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO ABHKECHUSA
yactull. BuyTtpennsis sHeprusi. CrnocoObl U3MEHEHUs] BHYTPEHHEW SHEPruu:
Temonepeaaya 51 COBEpILIECHUE paboTHL. Buner TEIUIONEepEAAYH:
TETUIONPOBOJHOCTh, KOHBEKLIHS, U3IyUYCHHE.

KonuuectBo TemnoThl. YenbHas TEMIOEMKOCTh BeliecTBa. TeniaooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TeryoBoro Oananca. [lnaBienue w
OTBEpJICBAHUE KPUCTALUIMYECKUX BELIECTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooGpazoBanne u koHaeHcarusa. Vcmapenuwe. Kumnenue. YnuenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATyphl KHUIEHUS OT aTMOCHEpHOro
JABJICHUA.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTAa CTOPAHHUS.

[Mpunuuner pabotsl TernoBbix aBurarenei KIIJ[ TemmoBoro asuratens.
TeroBble IBUTATENN U 3aIIUTAa OKPYKAIOIIEN CPEIBL.

3aKOH COXpPAHEHHUS U MIPEBPAILLIECHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaGmrogeHne OpOyHOBCKOTO JIBH>KEHHS.
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10.
11.
12.
13.

Habnronenune nuddysuu.

Habnronenue sBIeHN cMauyuBaHUs M KaUJUIIPHBIX SBICHUM.
Habnronenne TermmoBoro pacuiupeHus Tel.

N3MeneHnune naBiieHUs rasa Mmpu M3MEHEHHWHU o0bEéMa U HArpeBaHUU WIIH
OXJIAXKICHMU.

[IpaBuna usmepeHus TemrepaTrypsl.

Buas renonepenaumn.

OxJnaxxJIeHue TIPH COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHuH pad0Thl BHEIITHUMH CHJIAMH.
CpaBHEHME TETIIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaOnronenne kumeHus.

HaOnronenue nocTostHCTBA TeMIEpaTyphl IPH TUIABJICHUU.
Mojenu TeIIOBKIX JBUTATEIICH.

Jlabopamopnwie padbomot u onvimet.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue qaBieHUs BO3/lyXa B OalsIOHE LITIPUIIA.

OnbIThl, AEMOHCTPHUPYIOLIME 3aBUCUMOCTH [ABJIEHUS BO3[yXa OT €ro
00b€Ma M HarpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHNHON 3aBUCUMOCTH JIJTUHBI CTOIONKA KUAKOCTH
B TEPMOMETPUUYECKOUN TPyOKe OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruud Tejla B Ppe3ysibTaTe
Teronepeaayn 1 paboThl BHEITHUX CHUJL.

UccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW U
ropst4er BOJIBL.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOW  MpH
TEII000MEHE C HArPEThIM METATUIMYECKUM HIMIIHHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue mponecca UCIapeHUsL.

Onpenenenne OTHOCUTENBHON BIAXHOCTH BO3/1yXa.

Onpenenenue yaeapHOW TEMIOTHI IUIABJICHUS JbJA.

Pazngen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHHS.

Onektpuszauus Ten. [[Ba pona anekTpudeckux 3apsaaoB. BzammopaercTBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aUMOJIEUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKY TEJIaMM).

Onektpuueckoe none. Hanpssk€HHOCTh anexktpudeckoro noiis. [IpuHuun
CYHEPHO3ULINH IIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUMN 3apsi.
Crpoenune aroma. I[IpOBOAHMKM W  JUIJIEKTPUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCIOBUSA CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
M CcTOYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBHS DSIIEKTPUUECKOTO0 TOKa (TETUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKUI TOK B KUJKOCTSIX U ra3ax.

Onexktpuyeckas 1enb. Cuia  Toka.  DJEKTPUYECKOE  HaNpPsDKEHUE.
ConpoTuBneHre MPOBOJHHKA. Y AEIbHOE CONMPOTHBIICHHE BelleCcTBa. 3akoH OMa
s yyactka nenu. [locnegoBarenbHOe W mapajuielbHOE — COCIMHEHHE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DNEeKTPUYECKUE LIETH U TMTOTPEOUTENH dIEKTpUUeCcKol 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €ro 3HAYEHUE I )KU3HH Ha 3eMIl€.
OmbiT  Opcrema. MarHuTHoe TOJ€  AIEKTPUYECKOro Toka. IIpuMeHeHwne
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOT'O MOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUIATENL MOCTOSSHHOTO TOKa. lCMOJIb30BaHME 3JEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SABneHne 37eKTpoMarHuTHOM MHAyKuuu. [IpaBuio Jlenna.
DJIEKTpOTeHEepaTOoP. CriocoObI MOTy4YEeHUS AJICKTPUYECKON SHEPTHH.
DIEKTPOCTAHIINU HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DIIeKTpU3alus Te.
JIBa poJia 3MEKTPUUYECKUX 3aps 0B U B3AUMOJCHUCTBUE 3aPSIKECHHBIX TEI.
Y CTpONCTBO U IENCTBUE 3JIEKTPOCKOMA.
DIIEKTpOCTaTUYECKAsT MHIYKIHUS.
3aKOH COXPAHEHHUS ANEKTPUUECKUX 3aPAIOB.
[IpOBOHUKY U JUBTEKTPUKHU.
MoenupoBaHr€e CUIOBBIX JIMHUWA 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKHN TOCTOSITHHOTO TOKA.
JIeCTBUS IEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. I'a30BbIi1 pazps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. I3MepeHnne 3JIeKTpUIECKOro HAPSKEHUS BOJTBTMETPOM.
. PeocTtat n Mmara3uH CONpOTUBIICHUMN.
. BzauMojieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXXHOCTH Pa3ICJICHUS MMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OnsIT Dpcrena.

MarauTHoOe MoJje ToKa. DJIEKTPOMATrHUT.

JlelicTBHE€ MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.

DIIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OmnsiTel Dapanes.

3aBUCMMOCTh HAIIPaBJICHUA HWHAYKIHMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DIIEKTPOTre€HEPaTOpP NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel O HAONIOACHHWIO DJEKTPU3ANMN TEl WHAYKIHEH W TIpH
COMPUKOCHOBEHUH.

UccnenoBanne ACHCTBUS OSIEKTPUUYECKOTO TOJS HA TPOBOAHUKUA H
TUAJICKTPUKH.

Coopka 1 nmpoBepKa padOTHI AJEKTPUIECKOM IIETTH TOCTOSHHOTO TOKA.
N3mepenue u peryinpoBaHue CUIbI TOKA.

W3mepenne u peryInpoBaHie HAPSHKESHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HUIYIIETO Ye€pe3 pe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUSI HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUUYECKOTO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, IUIOMAIN ITOMEPEYHOTO
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBWia CIOXKCHUS HAMPSHKEHUW TPHU TOCICTOBATEIHHOM
COEIMHEHHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IS CHJIBI TOKa MPHU MapalIeIbHOM COCIHMHCHHUH
PE3UCTOPOB.

Omnpenenenue padoThl IAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

UccnenoBanre 3aBUCHMOCTH CWJIBI TOKa, UAYIIETO YE€pe3 JaMIOYKY, OT
HANPSKEHUS HA HEW.

Onpenenenue KIIJI HarpeBares.

HccnenoBanrie MAarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJSI  MOCTOSHHBIX ~ MAarHUTOB TMPU WX
00bEIMHEHUU U Pa3/ICJICHUU.

UccnenoBanue necTBUS 3MEKTPUUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aWMOJECHCTBUSA
KaTyIIKM C TOKOM W MarHuTa OT CHJIbI TOKa W HaIpaBlICHUS TOKA B
KaTyIlIKe.

18. M3yueHue nercTBrsI MArHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u uzydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenne KIIJ] anexkTpoaBuraTeabHON yCTaHOBKH.

21. OnBITBI MO HCCIEAOBAHUIO SIBJIEHUS AJICKTPOMATHUTHOM WHIYKIMU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANpPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUSA.

Mexanuueckoe nBWKEHME. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JABHMXKEHHUs. PaBHOMEpHOE MPAMOJIMHEUHOE
nBro>keHne. HepaBHOMepHOE MpsAMOJIMHENHOE ABWKEeHUE. CpellHsIss 1 MTHOBEHHAS
CKOPOCTbH T€Ja IIPU HEPABHOMEPHOM JABUKECHUU.

VYckopenne. PaBHOyckopeHHOE mpsiMosinHETHOEe JBkeHue. CBoOogHOE
naaenue. OneiTel ['anuies.

PaBHOMepHOE nBHKEHHE MO OKpyX)HOCTU. [lepron u yacTtoTa oOpallieHuHs.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTENIBHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropoii 3akon HetoroHa. Tpetunii 3akoH HproToHa.
[TpuHIMI CynepnO3UIUA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHUS CKOJbXEHUS, CHIIA
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSXKEeCTHU M 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO
naneHus. JBwxkenue mianer Bokpyr CosnHna. IlepBas kocmuyeckas CKOpPOCTD.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOuku. AOcCONOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPETIIIEHHOW OChIO BpaneHust. MoMeHT cuiibl. L{eHTp TsxkecTu.

Nmnynbec Tena. M3menenne nmvmyisbeca. UMnynbe cuiibl. 3aKOH COXpPaHEHHS
AMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tpenus. CBsa3b 3Hepruu U padoTel. [loTeHIManbHas YHEPTUs Tela, MOAHITOrO Hajl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprUsl CKATOW NpyKUHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPTrUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPTUMU.

Hemoncmpauuu.

1. HaOmroneHnne MexaHUYECKOTO JABUKEHUS TeJla OTHOCUTEIBHO PAa3HBIX Tl

OTCYETA.
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8.
9.

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

CpaBHeHME TyTE€d W TPACKTOPUM ABHKEHUS OJHOIO M TOrO JK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUETA.

N3MepeHune CKOPOCTH U YCKOPEHUS MPSIMOJIUHENHOTO JIBUKCHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUXEHUs Tella MO OKPYKHOCTH.

HaOnronenne MexaHU4eCcKuX sIBJICHUN, IPOUCXOSIINX B CUCTEME OTCUETA
«Temexkka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBH)KEHUHU
OTHOCHUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOPEHMS Tella OT MAcCChl Tejla U JCHCTBYIOIIEH Ha HEro
CHUJIBI.

HaOnronenue paBeHcTBa CUl IPU B3aUMOICHCTBUM TEIL.

N3mMeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUU.

ITepenaua ummyJsibca mpu B3aMMOAECHCTBUHU TEIL.

[IpeobpazoBanus IHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITYyJIbCa IPU HEYITPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHue uMmyJibca npu a0COTIOTHO YIPYTrOM B3aUMOJICUCTBUMU.
HaOnronenue peakTUBHOTO ABUKEHHUS.

CoxpaHeHre MEXaHUYECKON AHEPIUHU IPU CBOOOIHOM IMaICHUHU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TeEJIa MO IEHCTBUEM
MPYKUHBL.

Jlabopamopnwie padbomot u onvimet.

1.

KonctpyupoBanue TpakTa Ijisi pa3roHa W JajJbHEWIIIET0 PaBHOMEPHOTO
JBYDKEHUS IIapUKa WIU TETIEKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHHUS OpycKa WU JBUXKECHHS
[IapuKa 1o HaKJIOHHOU IIOCKOCTH.

OnpeneneHue yCKOpEHHs Tella MPU PaBHOYCKOPEHHOM JBHKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHU MpPU PABHOYCKOPEHHOM
JIBMO)KEHUM 0€3 Ha4albHOM CKOPOCTH.

[IpoBepka ruUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBHKEHUH 03
HayaJbHOM CKOPOCTU MYTHU OTHOCATCS KakK psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Onpenenenue kodpduiieHTa TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue padbOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBUKEHUU TeJa
M0 TOPU3OHTAILHOW MOBEPXHOCTH.



10. Onpenenenne pabOTHl CWIBl YINPYroCTH TMpPU MNOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOIBUKHOTO U MOABUXKHOTO OJIOKOB.

11. MI3y4yeHue 3aKkOHAa COXpAHEHUS YHEPTUU.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHBI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: MEPUOT,
4acToTa, aMIUIMTyAa. MaTteMaTU4eCcKui U NPy KUHHBIN MasTHUKH. [IpeBpanieHue
SHEPIruu MpH KOJIeOaTeIbHOM JIBUKECHUHU.

3aryxaromue  koneOaHus.  BeiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BoOsHBL. (CBOWCTBa MeEXaHWYECKUX BOJH. [IpomonbHble u
MONEpPEYHbIE BOJHBI. J[JIMHA BOJHBI MW CKOPOCTh €€ PacnpOCTPAHEHMUS.
MexaHn4ecKre BOJHbBI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka U BbIcOTa TOHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaGmronenue kosneGaHuil Ten MOJ AEUCTBUEM CHUIIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BoIHYXICHHBIX KOJIEOAHUM U pe30HaHCA.
Pacnpoctpanenuie npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETIN).
HaOnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKycTHYECKN pE30HAaHC.
.]Ia6opam0pubte padbomwt u onvimol.
1. OmpeneneHne 4YacTOThl M MEpUoAa KoJieOaHMM MaTEeMaTH4eCKOTO
MAsITHUKA.

2. OmpenesieHre YacTOTHI U NIepuoaa KoiaebaHu mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJia KOJIEOAHUM MOJBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIepUoa KoJieOaHUM MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJa KojieOaHUM rpy3a, MOABEHIEHHOIO K
HUTH, OT MacChl rpy3a.

6. OmbITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpUOAa  KoJieOaHUid
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U KECTKOCTH NPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO Ma/ICHHUS.

Pazngen 10. Di1eKTpOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMArHUTHOE  MOJIe.  DJIEKTPOMArHUTHbIE  BOJHBI.  CBOWCTBa
3NEKTpOMarHuTHBIX BOJH. [llkana snekTpomarHUTHBIX BOJH. Mcmonb30BaHHE
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
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DIIeKTpOMarHuTHas mnpupoga cBera. CKopocTh cBeTa. BomHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimet.

1. N3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOHIBLHOIO

TenedoHa.

Pa3nea 11. CBeToBbBI€E ABJI€HHUS.

JlyueBas  mogmens  cBera.  Mcrounumkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u Jlynsl. Otpaxkenue cera. [limockoe
3epKaJIo. 3aKOH OTPAKEHUSI CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHus cBera. [loiHOe BHYTpeHHee
OTpaX€HHE cBeTa. VICronp30BaHME TOMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon onyueir B nuH3e. OnrTuueckas cucrema (¢oToanmnapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onrtudeckas cucrema. bIHM30pyKocTh H
JNaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbioToHa. Croxkenwue
CIIEKTpaJbHBIX LIBETOB. J(ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OrtpaxeHue cBera.

[Tonyuenne n3o0pakeHu B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomuenue ceera.

OnTtuveckui CBETOBO/I.

Xop nydeit B coOuparoniei JIMH3e.

Xon Ty4yelr B pacCEUBAONIEH JINH3E.

[Tonyuenne n300pakeHU ¢ MOMOIIBIO JIUH3.

[Ipunnun peiicTBus poToanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6esoro cBera Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie padbomot u onvimet.

1. HccnemoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUS CBETOBOIO Jyda OT Yria
TMaJICHUSL.

2. H3ydeHue xapakTepUCTUK M300paXEHUsI MpeIMETa B IJIOCKOM 3epKaje.

3. HccienoBanne 3aBUCHMOCTH yTJIa MPEIOMIIEHUS CBETOBOIrO Jyda OT yIJia
MaJICHUS] Ha TPAHULIE «BO3TyX—CTEKIION.
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4. lTlomyueHue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (POKyCHOTO PacCTOSHUS M ONTHYECKON CUJIbI cOOUparoieit
JIUH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO 1[BETa MPEAMETOB MPU MX HAONIOJECHUU 4Yepe3
[IBETOBBIE (PUIBTPHI.

Pa3nen 12. KBanToBbI€E IBJICHHUS.

Oneitel Pe3epdopaa u mianerapHass monenb atoma. Mojens aroma bopa.
Hcnyckanue n normouieHne ceeta arToMoM. KBaHThI. JInHeuaTpie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznyudenus. CTpoeHue aTOMHOTO
aapa. HykinonHas wmozens atomHoro sapa. HMsorombsl.  PaamoakThBHBIE
npeBpanieHus. [lepuon momypacnaaa aTOMHBIX SAED.

SnepHble peakunu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAacCCOBOTO YHUCEIL.
DOHeprust CBsI3M aTOMHBIX saep. CBs3p Macchl W JHEpruu. Peakuuum cuHTE3a U
nenenus saep. Mcrounuku sHeprun CosHia v 3BE31I.

SnepHas sHepreTuka. JleMCTBUSA pPaJMOAKTUBHBIX H3IYYEHUU Ha >KUBbBIC
OpTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3IYy4YEeHUS U MOTJIOUICHHUS.

2. CnexkTpsl pa3IuYHbIX I'a30B.

3. Cnektp BOgopo/a.

4. HabGmroneHue TpekoB B kamepe Buiibcona.

5. PaboTta cuéTunka HOHU3UPYIOIIUX U3TYyUYCHUI.

6. Peructpanus uziydeHus: IpUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnuie padbomot u onvimet.

1. HaOmroneHue CrjIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUYEHUS.

2. HccrmenoBaHue TPEKOB: U3MEPEHHUE SHEPTUHM YACTHUIBI IO TOPMO3HOMY

nyTH (1o gpotorpadusim).

3. H3mepenue paanoakTUBHOTO (hOoHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIONINWI MOIYJIb IPEHA3HAYEH ISl CUCTeMAaTU3aIuI
u  0000IIeHUsS  TPEIMETHOIO  COJEpXKaHUS W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO NP U3YUYEHUU BCEro Kypca (PU3MKHU, a TakkKe AJIsS MOJTOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMe€HY 10 (u3uke [ 00ydarouuxcs,
BBIOPABIINX 3TOT YUEOHBIN peaMET.

[Ipyn n3ydyeHun NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATeNIbHOCTH, HA OCHOBE KOTOPBIX 00eCHeYrBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (HopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SABJICHUWU TPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBACHATH (U3UUYECKUE
ABJICHHS], TPUMEHSA TMOJyYCHHbIE 3HAHUSA, peEllaTh 3aJadyd, B TOM YHUCJIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpuHUIMNIIMANBHO AEATEIBHOCTHBIA XapaKTeP MaHHOTO pa3/iesia peain3yercs
3a cu€Tr TOro, 4To OOydJaroluecs BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
IpeuIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
(duznyeckue SBICHUS B OKPY Kalollel MPUPOIe U MOBCEIHEBHOM KU3HU;

MCIIOJIB30BaTh HAyUYHbIE METObI UCCIEOBAHUS (PU3HUECKUX SIBICHUM, B TOM
YyyuCIie IS POBEPKH TMIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSIT HAy4HbIE€ OCHOBBI HamM0OJie€ BAXKHBIX JIOCTHXKEHHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPTMH HAa OCHOBE 3aKOHA MPEBPAILLCHUS U COXPAHEHUS BCEX M3BECTHBIX BHIOB
SHEPTUH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIBTaTOB.

B pesynbraTe uzydyeHus pu3nKd Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuaronierocst 6yayT cqpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTATHI B
JacTH:

1) naTpMOTHYECKOr0 BOCIMTAHUSA:

— MPOSIBJICHUE UHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOM
(u3HUECKON HayKU;

— [IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJI€HUU OOIIECTBEHHO 3HAUYUMBIX
U DTUYECKUX NpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3UKH;

— OCO3HaHUE BAXKHOCTH MOPAIbHO--3TUYECKUX MNPHUHIUIIOB B JAESATEILHOCTU
Y4EHOTO;

3) 3cTEeTHYECKOr0 BOCIIUTAHHUS :

— BOCHPHUSTUE ICTETUUECKUX KauecTB (PU3UYECKOW HAYKHU: €€ FapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE LEHHOCTH (U3UYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEWILIEH COCTAaBIISIONICH
KYJBTYPBIL;

— pa3BUTHUE HAY4YHOU JIO003HATENBHOCTH, MHTEpEca K HCCIEI0BaTENbCKOMN
NEeATEIbHOCTH;

5) d¢opvmupoBaHusi  KYJbTYPbl 3A0POBbSI MW  3MOLMOHAJBLHOIO
0/1aromoJIy4us:

— OCO3HaHHUE IIEHHOCTH Oe3omacHoro oOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBui O€30MacHOrO IMOBEICHHUS Ha
TPaHCIIOPTE, Ha JOpPOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OOOPY/IOBAHHEM B
JIOMAITHUX YCIIOBHUSIX;

— c(pOpMHUPOBAaHHOCTh HaBBIKAa pediiekcuu, NpPU3HAHHWE CBOErO IpaBa Ha
OIKMOKY M TAaKOTO K€ MpaBa y JPyroro 4yeaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTUBHOE y4YacTHU€ B PEIICHUWU MPaKTUYECKUX 3adad (B paMKax CEMbHU,
o0pa3oBaTeNbHOM  OpraHW3allM, TOpoJa, Kpas) TEXHOJOTHUUECKONH U



COI[MAJIbHOM HAIMPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (PU3HUYECKUX
3HAHUM;

e — UHTEpEC K MPAKTUYECKOMY U3YyUECHUIO MPOdeCcCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOrH4€CKOro BOCIIUTAHHUS :

e — OpHEHTAIlMd Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUU I pEIIeHHus 3aaad B
o0JlacTh OKpy>Karollled cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILIEHKH UX
BO3MOXHBIX MTOCTIEICTBUMN 1 OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE IJI00aNBHOrO XapakTepa 3KOJIOTHYECKHX MpoOJeM M MyTed HX
pEIICHHUS;

e 8) amanTanuu K HM3MEHSIIIMMCH YCJOBHAM COUHUAJBHON M NPHUPOTHOI
cpeabl:

e — TIOTPEOHOCTH BO B3aUMOJICCTBHHM IIPHU BBIMOJHEHUU HCCIEIOBAaHUM U
NPOEKTOB (U3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTUX;

e — TIOBBIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
JIEATEIIbHOCTD,

e — TNOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHU, B TOM 4YHCie GOPMYIUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SBICHUSIX;

e — OCO3HaHHUE JeHUIIMTOB COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e — IUIAHUPOBAHHE CBOETO PAa3BUTHS B MPHOOPETEHHWH HOBBIX (PHU3UUECKUX
3HAHWM;

e — CTpEMJICHUE aHAJM3UPOBATH U BBISIBIATH B3AUMOCBSI3U MPHUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCMOJIb30BaHUEM (DM3UUECKUX 3HAHUM;

e — OIIEHKAa CBOMX JEWCTBHM C Y4YETOM BIMSHHS HAa OKPYXKAIOLIYIO Cpeny,
BO3MOKHBIX TJI00JILHBIX ITOCJICICTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero oopazoBanus y o0yyaroierocsi OyayT copMUpoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHbIC YUCOHBIC EHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  ydeOHBIE  JCHCTBUSA, PETYJIATHBHBIC
YHUBEpCaIbHBIC YIeOHbBIE TCHCTBUSI.

Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBIC y‘{eﬁﬂble IleﬁCTBHH

ba3oBbie Jloruueckue I[eﬁCTBHH!



eBBISIBJIATH U XAPAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBNIEHU);

e YCTAHABIWBATh CYLIECTBEHHBIN MpU3HAK KiIacCU(UKAIUU, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS;

e BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTpuBaeMbIX (akrax,
JAHHBIX ¥ HAOIIOJEHUAX, OTHOCSIIIUXCS K PU3HUECKUM SIBJICHUSIM;

 BBISIBJIATh MPUUYUHHO--CIEJACTBEHHBIE CBSI3M MPU H3YUYECHUH (PU3UUECKUX
SIBJICHUW U MPOIECCOB, JEJaTh BBIBOJIBI C UCIIOIb30BAaHUEM JIETyKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBSI3SIX
(bU3UUECKUX BEIUYHH,

e CAMOCTOSITEILHO BBIOMpATh CIOCO0 perieHus yueOHol (usnueckoit 3amaun
(cpaBHEHHME HECKOJbKHUX BapUaHTOB pEIICHHS, BbIOOp Haubolee
MOAXOJIAIIETO C YYETOM CAMOCTOSITENIHHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabckue JeMCTBUS:

* ICII0JIb30BATh BOMIPOCHI KaK UCCIEI0BATENbCKUNA HHCTPYMEHT MMO3HAHNUS,

¢ IPOBOJIUTh 1O CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bU3UYECKUl JKCIIEPUMEHT, HEOOJBIIOE HCCIeNoBaHUE (DU3UUECKOTO
SIBJICHUS;

eOLICHMBATh HAa MNPUMEHHUMOCTh M  JOCTOBEPHOCTh  HH(MOpMAIIHUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEIOBAHUS UJTU HKCTIEPUMEHTA;

e CAMOCTOSITEIBHO (DOpMyIUpOBaThH O0OOIIEHUS U BHIBOABI MO pe3ysibTaTaM
MPOBEIEHHOT0 HAOIIOACHUS, ONIbITA, UCCIIEIOBAHUS;

e IPOTHO3UPOBATH  BO3MOXKHOE  JalIbHEHIee  pa3BUTHE  (PUBHUECKUX
MIPOIIECCOB, @ TAKKE BBIJIBUTAaTh MPEAMNOI0KEHU 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

e IPUMEHATHh PA3TUYHBIE METOJbl, HHCTPYMEHTHI W 3alpOChl MPHU MOUCKE U
orbope HHPOPMAIMK WIM JAHHBIX C YYETOM MPEIOKEHHOM ydeOHOU
bu3ruecKoi 3a1aun;

e AHAIM3UPOBATH, CUCTEMATHU3UPOBATH M HWHTEPIPETUPOBATH HH(OOPMALIHIO
Pa3JIMUHBIX BUJOB U (DOPM MpPECTABICHHUS;

e CAMOCTOSITEJILHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpelCcTaBICHUS
nHpoOpMaIlMu U WUIIOCTPUPOBATh pelllaeMble 3aJayd  HECJIOXKHBIMU
CXeMaMH, uarpaMMamMu, HHOU rpaukoi u uX KOMOUHAITUSIMH.

KoMMyHuKaTHBHBIE YHHUBeEpPCaJIbHbIE Y4eOHbIe IelCTBHS:

eB X0/I€ OOCYXJEHUs Y4eOHOTO MaTepuayia, pe3yJbTaToOB JabOpPaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOIl TEMbI U
BBICKA3bIBaTh HWJIEW, HAIICJICHHBbIE HA PEIICHHE 3a/laud U MOJJepKaHue
0J1aroKeaaTeaIbHOCTH OOIICHMS,



e COTIOCTABJISATH CBOU CYXJEHUS C CYXKJIECHUSIMU JIPYTUX YUYaCTHUKOB JMAJOra,
OOHapyXUBATh PA3IUYUE U CXOJICTBO MO3UIUK;

e BEIPAXKATh CBOIO TOUYKY 3PEHHS B YCTHBIX U MHUChbMEHHBIX TEKCTaX;

e MyOJIMYHO TPEACTABIATh PE3yJbTaThl BHIMOJIHEHHOTO (PU3MUECKOTO OIbITa
(3KCcIepUMeHTa, UCCIIEA0BAHUS, IPOEKTA);

e IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAH/IHOW U UHANBUIYATbHON
paboTHI MPU PEIICHUU KOHKPETHOMN (hU3UYECKOM MPOOIIEMBI;

e IPUHUMATh 1€ COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS O
e€ JOCTIKEHHIO: pacupenessiTb poJiM, OOCYXIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM padOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

e BBIMIOJIHSITH CBOKO 4acTh PabOTHI, JOCTUTasi KAUECTBEHHOTO pe3yjbTaTa Mo
CBOEMY HAIPABJICHUI0O U KOOPJIUHHUPYS CBOM JEUCTBUS C JAPYrUMU
YjieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH

Camoopranusanmus:

e BBISIBJIATH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIMIUX IS
peleHus GU3NUeCKUX 3HAHUM;

e ODUEHTHPOBATHCS B  PA3IUYHBIX  MOJXOJAaX  MPUHATUS  PEIICHUMN
(MHAUMBUIyaTbHOE, MPUHSATUE PEIICHUS B TPYIIe, NPUHSATHE pPEIICHUN
TPYIION);

e CAMOCTOSITEIBHO COCTABJIATh AITOPUTM PELICHHS (PU3NYECKOW 3aJaydl WIn
IJlaHa MCCIEOBaHUS C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIjlaraéMble BAPUAHTHI PELICHUI;

e IeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYAllMH U MpeAJIaraTh IUIaH €€ U3MEHEHUS;

¢ OOBACHATh  NPUYUHBI  JIOCTOKEHHS  (HEJAOCTIIKEHHS)  pe3yJIbTaToB
NEeATeNbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
(pU3HUECKOr0 UCCIENOBAaHMS WJIM MPOEKTa) HA OCHOBE HOBBIX
00CTOSATENbCTB, HM3MEHHUBIIUXCS CHUTyallul, YCTAHOBIICHHBIX OLINOOK,
BO3HUKIINX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTA LIEJIN U YCIOBUSM;

e CTaBUTh ce0s HAa MECTO JAPYTOro 4YesIoBeKa B XOJI€ CIopa WK AUCKYCCUHU Ha
Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTroro;



e IPU3HABATh CBOE MPABO HA OIMIMOKY MpHU pelieHun (U3NYECKUX 3a/a4d Uid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI I TAKOE K€ MPaBO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

¢ ICTIOJIb30BaTh MOHATHS: (PU3UUECKHE U XMMUUYECKUE SBJICHUS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIEb, TUIIOTe3a, CAUHUIILI (PU3MIECKUX BEIUYHH, aTOM,
MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE,
ra3zoo0pa3Hoe), MEXaHH4IeCKOe ABIKEHNE (pPaBHOMEPHOE, HEpAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHSs, PaBHOJACUCTBYIOIIAs cuia, aedopmanus
(ynpyrasi, acTudeckas), HeBeCOMOCTb, COOOIIAIOIITUECS COCY/IbI;

epaznuyuaTh siBiaeHUA (Aud@dy3usi, TEIIOBOE IBUKEHHE YACTHUIl BEIECTBA,
paBHOMEpPHOE  JIBHIKCHHE, HEpPaBHOMEPHOE  JBIIKCHHE, HWHEPIHs,
B3aMMOJICHCTBHE TEJI, PaBHOBECHE TBEPIBIX TE C 3aKPEIUIEHHOH OCHIO
BpalllcHUs, Tiepejada daBJICHHUS TBEPABIMU TEIaMH, >KUIKOCTIMH U
razamd, arMocepHoe daBJeHHME, IIJJaBaHWE TeJl, MpPeBpalICHUS
MEXaHUYECKON SHEPTruH) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBJICHUE;

epacmo3HaBaTh MPOSIBICHUE  M3YYCHHBIX  (U3UYECKUX  SIBICHUH B
OKpY’XKalollleM MHUpE, B TOM 4ucjie (U3NYECKUE SIBJICHUS B MPUPOJIE:
MPUMEPHI JIBMIKCHHUS C PA3TMIHBIMU CKOPOCTSMH B KUBOW W HEXKHBOU
MpUpOJie, ACHUCTBUE CHJIbI TPEHHS B NPUPOJAE U TEXHHUKE, BIUSHHUE
aTMOoc(epHOTro JaBJICHUS Ha JKMBOW OpraHW3M, IJlaBaHWE PBIO, pbhluyard B
TEJIe YeJIOBEKa, MPHU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PUBHUUECKUX SBJICHUM;

e ONIKCHIBATh M3YYEHHBIE CBOMCTBA TeNl W (PU3UYECKHUE SIBJICHUS, UCMOJb3Ys
dbu3nyecKkue BENMMYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tella, Ccujla TPEeHHUs, AaBieHHe (TBEPAOro Tena, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAS CHJIa, MEXaHU4YecKas paboTa, MOITHOCTh, IIJICYO CHJIBI,
MOMEHT CHJIbI, KOI(POHUIIMEHT TI0Je3HOTO JCHCTBUA MEXaHHU3MOB,
KHHETHYECKass W TOTCHIIMAJbHAas JHEPrus), MpU ONMHUCAHUU TPABUIBHO
TpakToBaTh  (PU3UYECKUM  CMBICI  HUCIHOJB3YEMbBIX  BEJIUYUH, HX
0003HaUeHUsI W E€JUHULIBI (U3UYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIbL,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMU BEIUYUMHAMU,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;

e XapaKTepH30BaTh CBOMCTBA Tei, (U3WYECKUE SBJICHUS U MPOIIECCHI,
WCIIOJB3Ysl MPaBUIIa CIOKEHHsS CUJl (BAOJIb OJHOW IpsiMOM), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs phluara (0yi0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUs MEXaHUYEeCKOU
SHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U
3aMMCBIBATh €TI0 MAaTEMATHUYECKOE BHIPAKEHUE;

¢ O0BACHATH (PU3HUYECKHE SIBJICHUS, POLECCHl U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCT€ CUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh MPUYUHHO--CJIEACTBEHHBIE CBA3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ ONOpod Ha 1—2 M3ydYeHHBIX CBOMCTBA (PU3NUYECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelIaTh pacy€THbIE 3a/1a4u B 1—2 NEHCTBHS, HCHOIb3YS 3aKOHBI U (POPMYJIbL,
CBA3BIBatOLIME (PU3MUYECKUE BEIWYMHBI: HA OCHOBE aHajiu3a YCJIOBHS
3a/layd  3alMChbIBaThb KpaTKOE YCIOBHUE, MOACTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIe, HEOOXOAUMBIE JJIs pElIeHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUNHBL;

e pacro3HaBaThb MpPOOJEMBI, KOTOPbIE€ MOYHO pEUUTh MpU HOMOLIU
(pU3HUECKNX METOJOB, B ONMCAHUH MCCIIEIOBAHUS BBIIEIATH IPOBEPIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJIyYEHHBI pe3yJIbTaT, HAXOAWTh OIIMOKHM B XOAE ONbITA, JEJaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

e IPOBOAUTH ONBITHI IO HAOJIIOJAECHHUIO (PU3NYECKUX SBJICHUNA WM PU3NYECKHUX
CBOMCTB TeN: (POPMYIUPOBATH MPOBEPSIEMBIE MPEANOJIOKEHUS, COOUPATh
YCTaHOBKY U3 MIPEJJIOKEHHOI0 000pYyJAOBaHMS, 3alUChIBATh XOJ OIbITa U
(opMyIMpPOBATH BHIBOJBI,

e BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHHU, MACChI Tella, 00bEMA,
CWJIBl M TEMIIEpaTypbl C MCIOJb30BAHHUEM aHAJIOTOBBIX W LH(PPOBBIX
npuOOpOB, 3alUCHIBaTH TOKa3aHUS NpUOOpPOB C Yy4ETOM 3aJaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

 IPOBOANTH HMCCIIEJOBAaHUE 3aBUCUMOCTH OAHOW (DU3UYECKON BEIMYHMHBI OT
IpYrod € HCIONb30BAHUEM IMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYIUErocs Tela OT BPEMEHU JBH)KEHHS TeENa, CHIIbI
TPEHHS CKOJILKEHUS OT Beca Teja, KauecTBa 00paOOTKH MMOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOMIAU COPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CHUJIIBI OT 00BbEMA
NOTpY>KEHHOW YacCTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT INIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO, YCIOBHI
IJIaBaHUs TeJl, YCIOBUWM paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4E€OHOrO HCCJENOBAaHMs, CcoOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHMs], CIEAYys NPENIOKEHHOMY IUIaHy, (PUKCHPOBATh



pe3ynbTaThl TOJYYCHHON 3aBUCUMOCTH (DH3UYECKUX BEIWYUH B BHUIE
MPEIOKCHHBIX TaOMUIl U TPAaQUKOB, JENaTh BBIBOJBI 1O pe3yjbTaTam
MCCJICIOBAHMS,

¢ IPOBOJNTH KOCBEHHBIC W3MEpEHUs (U3UYECKUX BEIUYNH (TJIOTHOCTH
BEI[ECTBA JKUIKOCTH W TBEPAOTO TeNa, CHJIa TPEHUS CKOJIBKEHUS,
JaBJICHUE  BO3AyXa, BBITAJIKMBAIOMIAS  CHWIA, JEHCTBYIOIIas  Ha
MOTPYKEHHOE B JKHUIKOCTH TeNO, KOAI(DPHUIMEHT TMOJIE3HOTO IEeUCTBUS
MPOCTBIX MEXaHW3MOB), CIIETys TPEIJIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJITHCHUH W3MEPEHHUH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMUNHBI;

e COOMIONIATh TIpaBUJIa TEXHUKH 0€30MacHOCTH TpHu paboTe ¢ 1abopaTOpPHBIM
o0opynoBaHUEM;

e YKa3bIBaTh TPUHIUIBI JEHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYHbl, OapomeTp,
phIUar, MOJABMKHBIN M HETIOJABMKHBIN 0JI0K, HAKJIOHHAS TUTOCKOCTH;

e XapaKTePU30BaTh MPHUHIUILI  JCHCTBUS W3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HMX OMUCaHUS (B TOM 4YHUCIE:
MOAIIAITHAKY, YCTPOWCTBO BOJOMPOBOJA, THUIAPABIMYECKHN Tpecc,
MaHOMETp, BEICOTOMED, TTOPIITHEBON HACOC, aPEOMETP), UCTIONIB3YS 3SHAHUS
0 cBOMcTBax (PM3UYECKHUX SIBJICHUU M HEOOXOIUMBbIEe (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

e IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMALIUIO O TPUMEPAX) NPAKTUUECKOTO
UCIIOJIB30BaHUs (DU3WYECKUX 3HAHWA B TOBCEIHEBHOW IKWU3HH IS
oOecrieueHusi 0€30MACHOCTA TpU  OOpalleHuu ¢ npudopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, COXPAHCHHS 370POBbS H COOIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIICH Cpee;

¢ OCYIIECTBJIAITH OTOOP HWCTOYHWUKOB wHpopManuu B HWHTEepHETE B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aPpOCOM, HA OCHOBE MMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHS Pa3IMYHBIX HWCTOYHUKOB BBIJEISATH
uH(OpMaIUIo, KOTOpas SBJISETCS MPOTUBOPEUYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

¢ ICTIONIL30BATh TPH BBHITIOJHEHUN YYCOHBIX 3alaHUi HAYIHO--TIOMYJISIPHYIO
TUTEPATYpy (UBMUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHUAbI,
pecypchl cetu MaTEpHET, BliageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIUU (HU3UIECKOTO COACPIKAHUS, B TOM
qucie MyOJUYHO JIeNlaTh KPaTKHE COOOIIEHUS O Pe3yJIbTaTax MPOCKTOB
WM y4eOHBIX WCCICNOBAaHWA, TPH ITOM TPAMOTHO HCIIOJIB30BATh



W3YUCHHBIM TOHATUMHBIN anmapar Kypca (U3MKU, COMPOBOXKIATH
BBICTYIUJIEHUE NTPE3EHTALlNEH;

eTIPU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIEJOBAHUM pacrpeacsisiTh
00SI3aHHOCTH B TpPYINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CI€AUTh 3a BBINOJHEHHEM IUJIaHa JACHCTBUM, aJe€KBaTHO OIEHUBATh
COOCTBEHHBIM  BKJAJ B  JEATENbHOCTb  TIPYNIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kjacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM ypOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

* ICIIOJI30BATh MOHSTHUS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JBHXKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBHIINIEHHBIN TMap, BIAXXHOCTb
BO3/yXa, TeMmIlepaTypa, BHYTPEHHSISI SHEpPrus, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsijl, FJIEKTPUUECKOE MoJie, TPOBOAHUKH
U TUAJEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;

e pa3nuyaTh SBJICHUS (TEIJIOBOE paCIIMpPEeHUE U CXKaThe, Teruionepenaya,
TEIJIOBOE PAaBHOBECHE, CMauMBaHUE, KAWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIusl, IUIaBJIEHUE, KpUCTaUIM3amusi (OTBEpJ/ieBaHUE), KHUIICHHUE,
Terionepeaaya (TerIonpoOBOJHOCT, KOHBEKIIHS, U3JIyYEHUE),
ANEKTpU3als TeJ, B3aUMOJICUCTBUE 3aps/iOB, JEHUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MAarHUTHOTO TOJIs HA TIPOBOJIHUK C TOKOM, SJIEKTPOMATHUTHAS UHIYKIIUS)
[0 OINHCAHUI0O MX XapaKTePHbIX CBOWCTB MU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBICHUE;

epacmo3HaBaTh MPOSIBICHUE  M3YUYEHHBIX  (U3UYECKUX  SIBICHUH B
OKpY’XKalollleM MHUpE, B TOM 4ucjie (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE W KaNWULSIPDHBIE SIBICHUST B MPHUPOJE,
KpUCTaJUIbl B mpuponae, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, SJIEKTPUUECKUE
aBieHUs B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuH, Jpedd MOoIOCOB, POJIb MATHUTHOTO TOJISI IJi KU3HU Ha
3emuiie, MONSIPHOE CUSIHUE, TIPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHUU;

e ONIKCHIBATh M3YYEHHBIE CBOWCTBA TeNl W (YU3UYECKHUE SBJICHUS, UCMOJb3Ys
bu3nYeckre BEITUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUSI, KOTUYECTBO
TEIJIOThI, YJleJbHAsI TEMJIOEMKOCTh BEIECTBA, VJAeJlbHAas TEIIoTa
IJIABJICHUS], yJelibHas TemIoTa MapooOpa3oBaHMs, yJAelbHas TeIoTa
CrOpaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWUCTBUSL TEIUIOBOU



MAaIllMHbI, OTHOCUTEJBHASI BIAXKHOCTHb BO31yXa, JJIEKTPUUYECKUHN 3apsih,
CUJja TOKa, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHBIIEHUE IIPOBOJHMKA,
YAEIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(GU3UYECKUI CMBICT HUCMHOJb3yEeMbIX BEIWYUH, O003HAUECHHS U €AUHUIIBI
bU3MYECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIONIUE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYUHAMHU, CTPOUTH TIpaduKu
M3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIIUNYUH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UUYECKUE SBICHUA M MPOILECCHI,
HCIIOJIB3Yysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJISPHO--KHHETUYECKOM TEOPHUH
CTPOEHHUs BEIIEeCTBAa, MPUHLMI CYNEPHNO3ULUU MO (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsia, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHa, 3akOH COXpaHEHUs DHEpPruM, IIpU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCBIBATH €r0 MaTEMaTUYECKOE
BBIPAKEHNUE;

¢ O0BACHATH (PU3MYECKHE MPOLIECCHl W CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYallMi IPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 |—2 JOrn4ecKux
1aroB ¢ omnopoi Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THBIE 3a/1a4 B 2—3 EHUCTBHS, HCIIOIb3YS 3aKOHBI U (POPMYJIbL,
CBA3BIBatOLIME (PU3MUYECKUE BEIWYMHBI: HA OCHOBE aHajiu3a YCJIOBHS
3a/1a4M 3aIIMChIBATh KPATKOE YCIOBHE, BBIABIITH HEAOCTATOK JAHHBIX IS
pelieHus 3aJayu, BHIOMpATh 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE HJis €€
peleHns, NPOBOAUTH pacy€Tbl W CPaBHMBATH IIOJYYEHHOE 3HAYCHHE
(br3UYECKON BEJIMUUHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaThb MpPOOJEMBI, KOTOPbIE€ MOYHO pEUUTh MpU HOMOLIU
(pU3HUECKMX METOAOB, HCIONb3YS ONHMCAHUE MCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHUE, OLEHUBATh IPAaBHUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIEN0BAHUsA, 1€IaTh BBIBOJIBI;

e IPOBOJIUTH OMBITHI MO HAOMIOJAEHUIO (DU3UUECKUX SBJICHUN U PU3UIECKUX
CBOMCTB TeN (KanWUISpHbIE SBJICHMS, 3aBUCUMOCTD JaBJICHUS BO31yXa OT
ero o0bEmMa, TeMIepaTypbl, CKOPOCTH IPOLiecca OCThIBAHUS U HAarpEBaHUS
NPy U3Y4YEHUU OT IIBETa H3Iydarouied (Morjomaronieid) moBEpXHOCTH,
CKOpPOCTb HMCIAPEHUs BOJBI OT TEMIIEPATYpPhl XUIAKOCTH W IUIOMIANHA €€
IIOBEPXHOCTH, DJIEKTPU3ALMA TEI M B3aWUMOJCHUCTBUE JIIEKTPUUYECKUX
3apsiioB,  B3aMMOJEHCTBUE TOCTOSHHBIX MAarHUTOB, BU3YyaJIA3alUs
MArHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB, JEUCTBHUSI MATHUTHOTO MOJISI HA
NPOBOAHUK C  TOKOM, CBOWCTBA  DJJIEKTPOMAarHuTa,  CBOMCTBA



ANEKTPOABUTATENSI TOCTOSHHOTO TOKAa): (OPMYJIHPOBATH MPOBEPsSEMbIC
MPEIOIONKEHUS], COOUPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000pyI0BaHUS,
OMUCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIBI;

e BBITIOJIHSATH MPSAMbIE U3MEPEHUSI TEMIIEPATypPbl, OTHOCUTEILHOU BIAXHOCTHU
BO3/yXa, CHJIbI TOKa, HAMNpPsDKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX
MpUOOPOB U JaTYMKOB (PU3NUECKUX BEJIMYMH, CPaBHUBATh PE3yJIbTAThI
M3MEPEHUN ¢ yUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;

 IPOBOJIUTh KMCCJIEIOBAHUE 3aBUCUMOCTH OJHON (DU3UYECKOU BEIMYMHBI OT
IpYyrol ¢ UCHOJb30BAaHUEM TMPSIMBIX  HU3MEpPEHUM  (3aBUCHUMOCTD
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJUA TOMNEPEYHOro
CEUYEHUS U YACIBHOTO CONMPOTUBIICHUS BEIlIECTBA MPOBOIHUKA, CUIIBI TOKA,
UIyIIeTO 4epe3 TMPOBOAHUK, OT HANPSXKEHUST Ha MPOBOJHUKE,
HCCIIEIOBAHUE TMOCJIEAOBATEILHOIO U MAapallIEIbHOTO  COEAMHEHUU
MPOBOJAHUKOB): IUIAHUPOBATh UCCJIEIOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJHATh W3MEPEHUs, CIeAysl MPEIT0KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOM 3aBUCMMOCTH B BHjJE TaOMUIl U TpaduKoB,
JienaTh BBIBOJIBI MO PE3yJIbTaTaM UCCIEA0BaHNUS,

¢ IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs] (PU3MYECKUX BeIUYUH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJIEHUE MPOBOJHMKA, padoTa U
MOITHOCTh 3JIEKTPUYECKOTO0 TOKAa): IJIAaHUPOBATh H3MEPEHUs, COOUpaTh
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY, ClIe/lysl MPEIJIOKEHHOW MHCTPYKIIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

e COONIOIATH MpaBWIa TEXHUKU 0€30MacHOCTU MpU padboTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

e XapaKTEpPU30BaTh  NPUHIMUIIBI  JACHCTBUS  M3YYEHHBIX MpuOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa MX oONUcCaHus (B TOM YHCIIE:
CUCTE€Ma OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJBTMETP, CUETUHUK DIIEKTPUUYECKOW HHEPTHUH, 3IEKTPOOCBETUTEIbHbBIC
MpUOOPHI, HArpeBaTEIbHbBIC IEKTPONPUOOPHI (TPUMEPHI), IINEKTPUUECKUE
MPEJOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENIh TOCTOSIHHOTO TOKA),
WCIIOJNB3Ysl 3HAHUS O CBOMCTBaX (DU3UUYECKUX SBJICHUN M HEOOXOJUMBbIC
du3nUeckre 3aKOHOMEPHOCTH;

epacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U HU3MEPUTEIbHBIE
npuboOpbpl MO CXeMaM U CXEMaTUYHBIM pPHUCYHKaM  (3KUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, THUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITH CXEMbl JJIEKTPUUECKUX
LeTel ¢ Mmocnea0BaTeNbHbIM U MapajuleIbHBIM COSMHEHHEM 3JIEMEHTOB,
pasiinyasi yCIoBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKUX 1IETIeH;



e IPUBOAUTH MIPUMEPHI (HAXOAUTh MH(OPMALIUIO O TPUMEPAX) MPAKTUUECKOTO
WCIOJB30BaHUSA (PUBMYECKUX 3HAHUW B TOBCEIHEBHOM JKU3HMU s
oOecrieueHusi 0€30MAaCHOCTA TpU  OOpalleHuu ¢ npudbopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;

¢ OCYLIECTBIISITh  MOUCK HWHpOpManuu  (HU3NYECKOTO  COAEpKaHUS B
NHtepHere, Ha OCHOBE WMEIONMIUXCS 3HAHUM UM MYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIJCHATh  HMHQOpMAIUIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;

* ICIIOJI30BATh TPHU BBIMOJHEHUN YYEOHBIX 3aJaHU HAyYHO--MOMYJISIPHYIO
nuTepatypy  (GU3MYECKOrO0  COAEpKaHUsS, CIPABOYHBIE MaTepualbl,
pecypcsl cetu HTepHET, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE M KpPATKUE YCTHBIE COOOIIECHMUS,
0000mas wuHpOpMAIUI0 W3 HECKOJBKHUX MCTOYHHUKOB (DU3MIECKOTO
COJepKaHMs, B TOM 4YHCIE MyOJIMYHO MPEACTABIATH PE3yJbTaThl
MPOEKTHOU WJIM UCCIEI0BATEIbCKON NIESITENHHOCTH, MPU 3TOM T'PAMOTHO
WCIOJB30BaTh HM3YUYEHHBIM TMOHSITUHHBIN ammapaT Kypca (GU3BHUKH,
COMPOBOK/IaTh BHICTYIJICHUE IPE3CHTAIIUEH;

elIPY BBIMOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAHUN (PU3HMUECKUX
MPOIIECCOB pacpeiessTh O0O0s3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJla4yaMHU, CIEIUThH 3a BHITIOJHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEeATEeNbHOCTh TPYNIIbI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJIEHCTBHUE,
MPOSIBIISAISI TOTOBHOCTH pa3peiiatb KOH(MIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeiMeTHbIE pe3yJibTaThl HA 0A30BOM ypOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e CIIOJIb30BATh  MOHSATHUS: CUCTeMa OTcu€Ta, MaTepuajbHas TOYKa,
TPaeKTOPHUs, OTHOCUTEIHHOCTh MEXAaHUYECKOrO JBIKEHUS, aedopmalus
(ynpyrasi, miactuueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U MEPErpy3KH, HEHTP TIKECTH, aOCOIIOTHO TBEPJIIOE TENO,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHusl U
BOJIHBI, 3BYK, WH(pPa3ByK U yJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI,
[IKaJia 3J€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCITYCKaHUS U TMOTJIOIICHUS, anbda-, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, Si/IEPHAsl SHEPIeTHKA;

epa3nuyaTh SBICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE TMPSIMOJIMHENHOE JBUXKEHHE, CBOOOJHOE
MaJIcHue TeJl, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



T€J, PEAaKTUBHOE JBWXXEHUE, KOJIeOATeNbHOE IBUKEHHE (3aTyXalollue U
BBIHYXJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTpaKECHUE
3ByKa, OPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKCHHE U MPEIOMIICHUE
CBE€Ta, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3loKeHue 0eI0oro CBeTa B
CHEKTp U CIOXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETA,
€CTEeCTBEHHAas PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOr0 CHEKTpa
M3JIy4YE€HUS ) TI0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIMBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBICHUE;

epacmo3HaBaTh MPOSIBICHUE  M3YUYCHHBIX  (U3UYECKUX  SIBICHUN B
OKpYy’XaroleM Mupe (B TOM YHCle (PU3NYECKUE SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTIIUBBI, ABUXKEHUE T1aHeT CONHEYHOU CUCTEMBbI, PEaKTUBHOE
JIBIDKEHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB >KUBOTHBIMH,
3eMJIETpSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 3XO, IlIBeTa Tel,
ONTUYECKHUE SIBJICHUSI B MPUPOJIe, OMOIOTHYECKOE NEUCTBHE BUAMUMOTO,
yabTPaUOJIECTOBOIO W PEHTICHOBCKOTO M3Ty4YEHUH, €CTECTBEHHBIM
paauoaKTUBHBIN (DOH, KOCMUYECKHE Jy4ud, PaJUOAKTUBHOE H3ITYyUYCHHE
MPUPOJHBIX MUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX HW3JIYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MpH STOM NEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYLIECTBEHHBIE CBOMCTBa (Mpu3HAKH) (HU3UUYECKHUX
SIBJICHUU;

e ONIKCHIBATh M3YYEHHBIE CBOWCTBA TeNl W (YU3UYECKHUE SIBJICHUS, UCMOJb3Ys
dbu3nyeckre BEIMYUHBI (CpEeNHsSIi M MIHOBEHHAass CKOPOCTh Tella TpHU
HEPAaBHOMEPHOM JIBJKEHUH, YCKOPEHHE, IMEpEeMEIleHHE, MyTh, YTrioBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YNPYrOCTH, CUJA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJE€HUSI, BEC Tella, HUMIYJIbC Tela, HUMIIYJIbC CHUJIbIL,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHIHAIbHAS HHEPIHs Tea,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrUsl CXKaTou
NPY>XKUHBI, KUHETUYECKash DSHEpPrus, IOJHAs MeXaHW4yecKass DSHeprus,
MepUoJ U 4acToTa KoJieOaHU, JIIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPETOMJIECHUS CPE/bl), MPU OMUCAHUU
MPAaBUJIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCHOJb3yEeMbIX BEJIMYHH,
0003HaUeHUsI W E€IUHULIBI (U3UYECKUX BEJIMYHMH, HAXOAUTH (HOPMYIIbL,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMU BEIUYUMHAMU,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOWCTBA T, (U3UYECKHE SBICHHUS U MPOIECCHI,
UCIIOJB3Ysl 3aKOH COXPAHEHMsI PHEPTrUM, 3aKOH BCEMHUPHOI'O TATOTEHUS,
MPUHLNN CYNEPHO3ULIMKM CHUJI, TPUHIHUI OTHOCHUTENIbHOCTH [anwuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCa, 3aKOHBI OTPAKECHUS U
MIPEJIOMIICHUS] CBETa, 3aKOHBI COXPAHEHUS 3aPSJ0BOIO U MAacCOBOTO YKCEN



NP SIIEPHBIX PEaKIusX, MPH ATOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHIECKOE BHIPAKEHNUE;

¢ O0BSCHATH (PU3WYECKHUE TMPOIECChl W CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHTyalluid MPAaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO--CJICICTBEHHbIE  CBSI3M, CTPOUTH OOBSICHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOH Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUHN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pellIaTh pacyETHBIE 3a7auM (OMUpPAIOIIKUECS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3YST 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (DU3NUECKUE BEITMYWHBEI:
Ha OCHOBE aHaJM3a YCIOBUS 3a/Jauyd 3alHChIBaTh KPaTKOE YCIOBHE,
BBISIBIIATH HEJOCTAIONINE WM W30BITOYHBIC JTAHHBIE, BEIOMPATh 3aKOHBI U
dbopMyIBEI, HEOOXOAMMBIC JIJISl PEIICHIS, TIPOBOIUThL PACUETHI U OIICHUBATH
PEATHCTHYHOCTH TTOJTYYCHHOTO 3HAYCHUS (PU3HUECKON BETMYUHBI,

e paCIio3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIIUTh TMPU  TTOMOIIU
(Gu3HUEeCKNX METOJOB, HWCIIONB3YS OMHMCAHWE WCCICIOBAHUS, BBHIICIATH
MpPOBEpSIEMOE  TIPEANOJIOKECHNE, OICHUBATh MPABWIHHOCTH  TMOPSIIKA
MPOBEJCHHSI  WCCJICAOBAHMS, JElaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIOACHUH U OTBITOB;

e IPOBOJINTH OTBITHI TIO HAOIIOMCHHUIO (DU3UICCKUX SBICHUN WA (PU3HUECKIX
CBOMCTB Ten (M3yueHHE BTOPOTO 3aKoHa HBIOTOHA, 3aKOHA COXPAaHEHUS
OHEPTUU, 3aBUCUMOCTH TMEpHoAa KoJIeOaHWN TPYKUHHOTO MasTHHUKA OT
MacChl Tpy3a U KXECTKOCTU MPYXKUHBI M HE3aBUCUMOCTH OT aMILTUTYIbI
MajbIX  KoJIeOaHWW,  TPSIMOJWHEHHOE  paclpoCTpaHEHHWE  CBETa,
pasnokeHne OeNoro cCBeTa B CHEKTP, U3YyUYEHUE CBOMCTB M300paKeHUS B
IJIOCKOM 3€pKaje M CBOWCTB H300pakeHUs MpeaMera B coOuparoien
TUH3e, HAOMIOEHUE CIUIONIHBIX W JUHEHYATHIX CHEKTPOB H3IIyYCHUS):
CaMOCTOSITEIbHO  cOOMpaTh yCTAHOBKY U3 H30BITOYHOTO Habopa
o0OpyIoBaHUS, ONHUCHIBATH XOJ OMBITAa W €r0  Pe3yJbTaThl,
(GbOopMyIHpPOBATH BHIBOIHI,

« IPOBOJANTH TIPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX WU3MEPEHUN, OTpenemss
cpeiaHee 3HAyYeHUE U3MeEpsieMOM BeIUYUHBI ((DOKYCHOE paccTOsSHUE
cobuparoniei JIMH3bI), OOOCHOBBIBATH BBHIOOp crHoco0a U3MEPEHUs
(M3MEepUTENHHOTO MPHOOpPa);

¢ IPOBOANTH HMCCJICIOBAHWE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
WCITOJIb30BAHUEM TMPSMBIX H3MEpPEHUH (3aBHCHUMOCTh IYyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHHHM O€3 HadadbHON CKOPOCTH, TEpHOJa
KOJICOaHMI MaTeMaTHYeCKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTPaKEHUS CBETa OT YIJIa MAJICHUS W YIJIa MPEJOMIICHHS OT yTiia
MajicHus): IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSTEIBHO COOUpaTh



YCTaHOBKY, (DUKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOHW 3aBUCHUMOCTH
GbU3MYEeCKUX BEIWYMH B BHUIE TaOJWIl U TpaduKOB, JeiaTh BBIBOJBI IO
pe3yiibTaTaM UCCIIEAOBaHNUS;

e IPOBOJIUTh KOCBEHHBbIE H3MEpEHHS] (U3UYECKUX BEIUYHMH (CpemHss
CKOPOCTh M YCKOpPEHHUE Tela TMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOpEHHE CBOOOAHOTO MaJeHusl, >KECTKOCTh MPYKUHBI, KOADPUIUEHT
TPEHUS CKOJbXKEHHUS, MeXaHudyeckas pabdoTa U MOUIHOCTh, 4YacTOTa U
nepuoj; KojebaHuUW MaTeMaTHYEeCKOr0 U MPYKMHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolied JIMH3bI, PaJAUOAKTUBHBIN  (HOH):
IJIAHUPOBAaTh U3MEPEHUS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIeNys MPEAJIOKEHHON MHCTPYKIHUH, BHIYUCIATH
3HAQYEHUE BEJIMUMHBI U aHATU3UPOBATh MOJTYUYECHHBIE PE3YJIbTAThl C YUETOM
3a/IaHHOM MOTPEITHOCTH U3MEPEHUN;

e COONIO/IATH MpaBWIa TEXHUKU 0€30MacHOCTU MpU padboTe ¢ J1adopaTOPHBIM
o0opynoBaHUEM;

epa3nMYaTh OCHOBHBIE MPHU3HAKU M3YUYEHHBIX (PU3UYECKUX MOJEINEH:
MarepuajibHas Touka, aOCOJIOTHO TBEPJOE TEJNO, TOUECUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aToma, HYKJIOHHAas
MOJIEIb aTOMHOTO 5i/Ipa;

e XapaKTEepPU30BaTh  NPUHIMUIIBI  JACHUCTBUS  M3YYEHHBIX MpuOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa MX oONUcCaHus (B TOM YHCIIE:
CIIUJIOMETP, JaTYMKHU TOJIOKEHUS, PACCTOSHUA W YCKOPEHUs, paKera,
9XOJIOT, OYKH, TMepuckom, ¢oToanmnapaT, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOM, JO3UMETP, Kamepa BunbcoHa), HCHONb3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUW U  HEOOXOoIUMble (PUIHUECKUE
3aKOHOMEPHOCTH;

¢ ICIIOJIb30BATh CXEMbl M CXEMATHUYHBbIE PUCYHKH H3YUECHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB
MpU PEHICHUU Y4YEOHO--TIPAaKTUYECKUX 3aJad, ONTHYECKUE CXEMbl s
MOCTPOECHUS M300paKEHUM B TIIOCKOM 3€pKajie U cOOUparomieit JINH3E;

e IPUBOAUTH MIPUMEPHI (HAXOIUTh MH(OPMALIUIO O TPUMEPAX) MPAKTUUECKOTO
WCIOJB30BaHUsA (PUBMYECKUX 3HAHUW B TOBCEIHEBHOM JKU3HMU IS
oOecrnieueHusi 0€30MAaCHOCTA TpU  OOpalieHuu ¢ npudbopamMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalolllel cpefie;

¢ OCYLIECTBIISITh  MOUCK HWHpoOpManuu  (HU3NYECKOTrO  COAECpKaHUS B
NurtepHere, caMoCTOSITENHHO (POPMYIUPYST TOMCKOBBIA 3aMpOC, HAXOIUTh
MyTU OMPEACIICHUS] JOCTOBEPHOCTH MOJyYEHHON MH(OpPMAIIMU HA OCHOBE
MMEIOIIUXCSl 3HAHUHN U JIOTIOJIHUTENIbHBIX UCTOYHUKOB;



e ICTIONIL30BATh TPH BBHITIOJHEHUN YYCOHBIX 3aJlaHUN HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy (UBHUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHUabI,
pecypchl cetu MaTEpHET, BliageTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJHOU 3HAKOBOU CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MHUCHMCHHBIE M YCTHBIE COOOIICHHS HA OCHOBE
uH(OpMAIMU W3 HECKOJbKHX HMCTOYHUKOB (U3MUECKOTO COJEpKaHUS,
MyOJIWYHO TIPEICTABIIATH Pe3yJIbTaThl TPOCKTHOUW WIIH MCCIICIOBATEIHCKON
NESTENHbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIB30BAaTh  HM3yYCHHBIN
MOHATUUHBIN amnmapar u3ydaeMoro pasnuena (U3UKA U COMPOBOKIATH
BBICTYIUICHHE TIpe3CHTAIMell ¢ Yy4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudposrbie)
Kontpoasbnbie | IlpakTuueckue
n/n MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
bubmnoreka [IOK
1.1 ) - 2
HI3HKA = HayKa O NpHpoae https://m.edsoo.ru/7f416194
bubmnoreka [IOK
. 2 1
1.2 DH3HHCCKHE BEIIHHI https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO/, II03HAHUS 2 1 bubmmorera [TOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3pnen 2. IlepBoHayanbHbIe CBeIeHNs 0 CTPOCHNH BellleCTBA
bubmnoreka [IOK
2.1 1
Crpoenne pemectsa https://m.edsoo.ru/7f416194
27 JIBr>kKeHUe 1 B3aUMOJICCTBUE YaCTHI] ) 1 bu6mmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bubmnoreka [IOK
2. A 2
3 TPETATHbIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3pen 3. J/IBu:keHHe M B3aUMOAelCTBHE TeJl
bubmnoreka [IOK
3.1 MexaHU4YeCKO€e ABMKEHUE 3 HOITIOT 1

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

bubmnoreka [IOK

3.2 HMHepuus, Macca, IIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmnoreka [IOK
33 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, )KUIKOCTEH U ra3oB
41 JHaBnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bu6mmoreka [IOK
' TeJIaMH, )KUJIKOCTIMHU U razamMu https://m.edsoo.ru/7f416194
49 5 bu6mmoreka [IOK
’ Jlanerue xuakoctn https://m.edsoo.ru/7f416194
bubmnoreka [IOK
. 1
4.3 ATmoc(epHoe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE UJKOCTHU U Ta3a HA OTPYKEHHOE 7 4 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 5. PaGora 1 MOIIHOCTD. JHeprus
bubmnoreka [IOK
>1 Pabora n momHoCTS 3 ! https://m.edsoo.ru/7f416194
bubmnoreka [IOK
32 Hpocreie Mexamm3mb! > ! https://m.edsoo.ru/7f416194
bubmnoreka [IOK
>3 Mexanuteckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14



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 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m KonTtpoabnsie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasnea 1. TenuioBble siB1eHUSA
N bu6mmoreka [IOK
1.1 CrpoeHue u cBOWCTBa BeLlECTBA 7 1 hitps-//m.cdsoo.ru/ 74181 ce
bubmnoreka [IOK
1.2 Teroneie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnen 2. diekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DnexTpuueckue 3apsaabl. 3apsLDKEHHBIE Tela bubnnorexa [JOK
2.1 . 7 1
U UX B3aUMOJECHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 20 1 8 hitps-//m.cdsoo.ru/ 74181 ce
bubmnoreka [IOK
. 1.
2.3 MarHuTHEIE SBICHHS 6 > https://m.edsoo.ru/7f4181ce
bubnnoreka [IOK
. 4 1
24 DICKTPOMATHHTHAS HHJLYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 15.5



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 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumMeHoBaHUe pa3iesioB U TEM (undgposBbie)
Ne ni/m P KonTtpoabnsie | IIpakTnueckue p
NMPOrpamMMbI Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanu4veckue siBJeHUs
L1 MexaHUYeCKOe IBHKCHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.2 B 5 20 1 3
SAUMOACHCTRHC Tl https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.3 3 10 3
AKOTB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexanuveckue KoJjed0aHusi M1 BOJHbI
bubnnoreka [IOK
2.1 M 3
CXAHMICCKHE KONEOanHA 7 https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2.2 M . 8 1 3
CXBHHYECKAE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3zpnen 3. DiieKTpOMATHUTHOE T0JI€ H 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNIEeKTPOMarHuTHOE TMOJe U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIe ABJICHUSA



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

bubmnoreka [IOK

4.1 3aKOHBI pacpOCTPaHEHUs CBETA 6 2 hitps-//m.cdsoo.ru/7f4 1 ada6
bubnnoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 hitps:/m.cdsoo.ru/7f4 1 ada6
bubmnoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1 ada6
Hroro no pazneny 15
Pasnen 5. KBanTtoBble siBJIeHUS
bubmnoreka [IOK
5.1 Hcenyckanue v NOrIomeHue CBeTa aroMoM 4 1 hitps:/m.cdsoo.ru/7f4 1 ada6
bubmnoreka [IOK
52 (TpoeHHe ATOMHOTO 5/pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
53 SnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-00001a101M i MOAYJIb
6.1 [ToBTOpenue u 0600IIEHUE COEPIKAHUS 9 ) bubnnorexa [JOK
' Kypca (husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE 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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

KoamvectBo yacos DJ1eKTpOHHbIE HH(POBbIE
Ne i/m Tema ypoka

Bcero o0pa3oBaTe/bHbIE PeCypChl

1 ®usuka — Hayka o npupone. ABneHus 1
MIPUPOJIBI

2 DU3NYECKUE ABIICHUSA 1
du3nyecKue BEINYMHBI U UX U3MEPEHHE 1

4 VYpoxk-uccienosanue "M3mepenne oobéMa 1
KHUJKOCTHU U TBEpAOro Tena”

5 MeTtopl HaydyHOro no3HaHusd. OnucaHue 1 bubnnorexa [JOK
(U3HYECKUX SIBIICHUN C TIOMOIIBIO MOJIeNei https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka rumnoTessl:

6 JAJIbHOCTB MOJIETA IapUKa, MYILIEHHOTO 1
TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OOoJbIIe
BBICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,

7 OKa3bIBAIOLINE TUCKPETHOE CTPOCHHE 1 bubmuoteka LIOK

hi§ BIBAIOIIIE TN THOE CTPOEHU
P p https://m.edsoo.ru/ff09fe0a
BELIECTBA

2 BxonHnoe tectupoBaHnue. 1 bubmnoreka [IOK
JIBH>KeHue 4acTHIl BENIECTBA https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110

9 HaOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS 1
ra3oB»

10 ArperatHble COCTOSIHUSI BEIIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUIM BOJIBI. 1 bubnuorexa [JOK



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

O6o6menue no pazneny «IlepBoHauanbHbie
CBEJICHUSI O CTPOCHUH BELICCTBA»

https://m.edsoo.ru/ff0a0378

12 Mexanuyeckoe ABuxeHue. PaBHoMepHoOe U bubnuorexa [JOK
HEPAaBHOMEPHOE JABIKEHUE https://m.edsoo.ru/ff0a05c6
13 C E bu6mmoreka [IOK
KOpocTb. EquHUIIBI CKOpOCTH
P FHEHEL P https://m.edsoo.ru/ff0a079c
14 Pacuc e e bu6mmoreka [IOK
YeT IYTH U BPEMCHH JIBHIKCHHS
Y P A https://m.edsoo.ru/ff0a0ac4
bubmnoreka [IOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN
pH P P https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemecTBa. Pacuer Maccol u bu6mmoreka [IOK
16
o0BeMa Tema 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopartopHas pabota «OnpeneneHue
IJIOTHOCTU TBEPAOTO TEJIA»
18 Pemenne 3agau mmo teme "IlmoTHOCTH bubmnoreka [IOK
BeriecTBa" https://m.edsoo.ru/ff0al23¢
19 Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH I'yka
JlaGopatopHas pabora «3yuenue
20 3aBUCUMOCTH pacTsKeHHs (edopmariim)
MPY>KUHBI OT MPUIIOKEHHON CUITBI»
21 [[“IBnenue Tsrotenus. Cuia TSKECTH
CBsi3b MEX]ly CHIJION TSKECTU U Maccoi
22 ena. Bec eya Pemenue 3amau nmo reme bubmorexa LHOK
Tena. tena. Pemenu 4 110 TeM
" " A https://m.edsoo.ru/ff0al778
Cuna TsixecTu
3 Cuna TsKecTH Ha IpyIruX IUTaHETax. bubnnorexa [JOK

Du3nyecKre XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/ff0al502



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/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

bubmnoreka [IOK

24 Nsmepenue cun. JluHamomer
P A P https://m.edsoo.ru/ff0al8cc
bubmnoreka [IOK
25 Bec tena. HesecomocTh
https://m.edsoo.ru/ff0al778
%6 CnoxxeHue IByX CHUJI, HalPaBIEHHBIX 110 bubnuorexa [JOK
OJIHOM IpsiMoil. PaBHOAEHCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHoaeiicTByomias cun"
)% Cuna tpeHus u e€ Bubl. TpeHue B IpUpoe bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
79 3aBUCHUMOCTH CHJIbI TPEHMSI CKOJIB)KEHUS OT bubnnorexa [JOK
CUJIBbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TOBEPXHOCTEN»
30 Pemwrenue 3anau Ha onpeneneHue
PaBHOACUCTBYIOLIEN CHJIbI
Pemenue 3aga4d mo remam: «Bec Temay,
31 «I"'paduueckoe n3o0pakeHne CUID» brtamorexa LOK
u4 u HUE CUJI
P Up ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CHUID)
KonrponbHas pabora o Temam:
1 «MexaHndueckoe ABIDKeHUEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «['papudeckoe
n3o0paxxkeHue cny, «CUiabb»
1 Hasnenne. CriocoObl yMEHBIIICHUS U bu6mmoreka [IOK
YBEIIMYEHHUS JABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6mmoreka [IOK
oT 00BEMa, TeMIiepaTyphbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus: TBEPABIMU TEIAMMU, bubnuorexa [JOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

JKUIKOCTSIMH U razaMu. 3axoH [lackans

https://m.edsoo.ru/ff0a25b0

36 JlaBJieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bu6mmoreka [IOK
JIEHCTBUEM CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau nmo reme «JlapineHue B bu6mmoreka [IOK
KUJKOCTH U Taze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubmnoreka [IOK
38 Coobmarormumecs: CocyIbl
HHarotm e https://m.edsoo.ru/ff0a2970
39 I'mpopaBnuueckuit mpece brtamorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[1opiIHEBOM KUIKOCTHBIN
Hacoc
A1 Ypok-uccnenoBanue «Atmochepa 3eMau u bubnuorexa [JOK
[IPUYMHBI €€ CYILIECTBOBAHUA» https://m.edsoo.ru/ff0a2b5a
bubmnoreka [IOK
42 Bec Boznyxa. AtmocepHoe naBieHne
BO3yXa. ATMOC(EpHOC AaBICHH https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocheproro aaBieHus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EpPHOTO TAaBICHHS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 BbapomeTtp-anepousa. AtmochepHoe bubnnorexa [JOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmochepHoe
nasieHue"
€lCTBUE KUJIKOCTHU U Ta3a HA
47 for )I(GHHOGI[B HUX TeJl0. ApXuMe0Ba brtamorexa LOK
py F AP A https://m.edsoo.ru/ff0a3276
cuiia
48 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

BBITAJIKUBAIOLLEH CUIIBI, JENCTBYIOLIEH HA
TEJI0, IOTPYKEHHOE B JKUJIKOCTh)»

https://m.edsoo.ru/ff0a33fc

JIaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

bubmnoreka [IOK

9 BOJI€ OT 00bEMA MOTPY>KEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
4acTH TeNa»
bubmnoreka [IOK
50 Ypok-uccnenosanue «IlnaBanue tem» hitps://m.cdsoo.ru/ff0a3a%6
51 VYpoxk-koHpepenuus "BoznyxornaBanue"
Pewmenune 3anau no remam: «IlinaBanue BuGmorexa LOK
52 CyJOB. Bosz[yxonnaBaHHve», «/laBiieHne hitps://m.cdsoo.ruw/f0a3654
TBEPABIX TEJ, KHUAKOCTEH U ra30B»
53 KonrponsHas pabora novTeMe «/laBnenue
TBEPABIX TEI, KUAKOCTEH U ra30B»
bubmnoreka [IOK
>4 Mexareckas pabora https://m.edsoo.ru/ff0a3{82
bubmnoreka [IOK
> MorgoCTs. EMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenoBanue "Pacuér MomHOCTH,
pa3BUBaeMoOM IIpH MOABEME TI0 JiecTHULE"
57 IIpoctsie MexaHu3msl. Peryar. PaBHOBecue
CHWJI Ha pblyare
Pbruaru B TexHuKe, OBITY U IPHPOJIE. Bu6miorexa OK
58 Ha60pavT0pHa;1 pabora «MccnenoBanue https://m.cdsoo.ru/ff0ad78e
YCIIOBUI paBHOBECHS PbIYara
59 Pemenue 3agau mo teme «YcioBus bu6mmoreka [IOK

PaBHOBECHSI phIyara

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddutmenT monesnoro neicTBus

60 MexanusMma. JlabopaTopnas pabora 1
«M3mepenne KI1/] HakIOHHON MIIOCKOCTH
61 Pemenue 3amau no teme "Pabora, 1 bubmnoreka [IOK
motHocTh, KITT" https://m.edsoo.ru/ff0a4c48
& Mexanunueckas sueprusi. Kunernueckas u 1 bubnuorexa [JOK
IIOTEHLUAIbHAsL SHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT 110 TEME
"DKCnEpUMEHTAIbHOE ONIPEAEIEHUE
64 W3MEHEHUSI KHHETUYECKON U 1
MOTEHIIMATBHON SHEPTUH MPU CKaThIBAHUHU
TeJa Mo HaKJIOHHOM TIocKocTH"
65 Konrponsnas padora no teme «Pabora u 1
MOILHOCTb. DHEPTUSD»
PezepBHblil ypok. PaboTta ¢ Tekctamu 1mo
66 Teme "MexaHndecKkoe ABIKeHUE", 1 bubmnoreka [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEN U https://m.edsoo.ru/ff0adee6
razos"
bubmnoreka [IOK
67 HroroBast KOHTpoOJIbHAs paboTa 3a ro 1
P P A https://m.edsoo.ru/ff0a4ffe
68 PezepBHblil ypok. PaboTta ¢ Tekctamu 1mo 1
teme "Pabora. MomHocts. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KoaunuyecTBO 4acoB

JJIeKTPOHHBIe N (ppoBbIE

Ne i/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE PeCypChl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETUYECKON TeO 0 o e 1 bubmorexa HOK
UHETHY il TEOPHUH U UX OTIBITHBI
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 bubmnoreka [IOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA Ha 1
OCHOBE I10JIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 BxopaHast koHTponbHas paboTa 1
6 Kpucrannmuueckue u amopgHbIe TenIa 1 brtamorexa LOK
P P https://m.edsoo.ru/ff0a5800
. CmauuBaHuE U KalWJUISIPHOCTb. 1 bubnuorexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
8 TemoBoe paciiupeHue U cxxaTue 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5a26
9 Temnepatypa. CBsi3b TEMIIEPATYpPBI CO 1
CKOPOCTBIO TEIJIOBOT'O IBUKEHUS YaCTHUL]
10 Buytpennss sHeprus. CriocoObl H3MEeHEHHS 1 bubnnorexa [JOK
BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
bubnnorexa [JOK
11 Bune! reruionepenaun 1 1

https://m.edsoo.ru/ff0a6412



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

VYpoxk-koHpepenuus "IIpakruyeckoe

. bubnuorexa [JOK
12 HCIOJIb30BAHKUE TEIIOBBIX CBOMCTB BELIECTB . 1
1 MaTepHuasoB B LEJISIX dHEProcoepexeHus " bpa: dtedsouru 0030
P P P
13 KomnuectBo TemnoTel. Y nenbHas bubmnoreka [IOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976
14 YpaBHEHHE TEIUIOBOTO OanaHca. bubnuorexa [JOK
TenooOMeH U TemIoBOe paBHOBECHE https://m.edsoo.ru/ff0a7088
Pacuer konuuecTBa TEIIOTHI,
15 HE00XOIMMOTO JJIsl HArpeBaHus Teja u
BBIICTISIEMOTO MM TP OXJIAXKICHUN
JlaboparopHas pabota "HccrnenoBanue Eub 10K
HOJIMOTEeKA
16 SBJICHHSI TETUIOOOMEHA NPU CMEUITMBAHUN
XOJT0/THOI 1 TopsTeii BOM" https://m.edsoo.ru/ff0a6a98
17 JIaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK
yAEJIbHON TEMI0EMKOCTH BemlecTra" https://m.edsoo.ru/ff0a6bb0
13 OHeprus TomuBa. Y iejabHas TemjaoTa bubnnorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[IinaBnenue u oTBEpACBaHUE
bubnuorexa [JOK
19 KPUCTAJUIMYECKUX TEJl. Y JeIbHas TEII0Ta 1
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
20 JIaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK
yAEJbHOM TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe
21 [TapooGpazoBaHue U KOHICHCAIHSL. bubnnorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora
” napooOpazoBaHMs U KOHJCHCALIUH. bubnnorexa [JOK

3aBHCHMOCTh TEMIIEPATYPhl KUTICHUS OT
aTMOC(EpHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

23

Bnaxnocte Bo3nyxa. Pemienue 3amau Ha
onpeJieJieHue BIaKHOCTH BO3/IyXa.
JIaGopatopHas pabota "OnpezneneHue
OTHOCUTEILHOM BIaXXHOCTHU BO3yXxa"

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

24

[TpuHIUIB paOOTHI TETJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. /|BUrarenb BHyTPEHHETO
CropaHus

25

KII/ TermoBoro npuratens. TernaoBbie
JIBUTATEINIM U 3aLUATA OKPYKAOUIEH CPEBI

bubmnoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLEHUS SHEPTUN
B TEILIOBBIX IpoLeccax

27

[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
"TemuoBble siBieHUs. MI3MeHeHnne
arperaTHbIX COCTOSIHUI BelecTBa"

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

28

Konrtponsnas padora no Teme "TemnmoBsie
sBJIeHUs. 1I3MeHenune arperaTHbIx
COCTOSIHMI BelecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsI0B

30

VYpok-uccnenoBanue "IneKTpu3anus Tl
MHAYKIHMENW U IPU CONPUKOCHOBEHUH"

31

B3anmopeiicTBre 3apssKeHHBIX Tell. 3aKOH
Kynona

bubmnoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

32

Dnektpuyeckoe nosie. HanpsxeHHOCTh
3NeKTpuYecKoro nojs. [Ipunimn
CyNEPIO3ULINU IIEKTPUUECKUX TTOJIEN

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

33

Hocurenu 3nekTpruueckux 3apsiioB.
OnemeHTapHbIN 3apsaa. CTpoeHue aToma



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34 IIpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnnorexa [JOK
COXPaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha npyMEHEHUE CBOMCTB bubnuorexa [JOK
DIEKTPUYECKUX 3apsAa0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHUM TOK, YCIOBHS €r0
bubmnoreka [IOK
36 cymiectBoBaHus. McTouHuku
https://m.edsoo.ru/ff0a95a4
3IEKTPUUYECKOTO TOKA
37 JlefcTBUS DIIEKTPUYECKOTO TOKA bubmmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 NEKTPUYECKOTO T0JIsI HA IPOBOJAHUKH U
IUBJIEKTPUKN"
39 DNEeKTPpUYECKUM TOK B METaJlJIax, bubnuorexa [JOK
JKUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas ernb U €€ COCTaBHbIEC YacTH
A1 Cuna toxka. JlabopaTopHas paborta bubnuorexa [JOK
"U3mepenue u peryiupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HanpsukeHue. Bonbtmerp.
42 JlaboparopHas pabota "M3mepenue u bubmorexa HOK
F https://m.edsoo.ru/ff0a9¢14
peryiupoBaHue HapsHKCHUS
43 CornpoTuBiieHHE POBOAHUKA. Y ACIBHOE bubnuorexa [JOK
COIIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb
44 3IEKTPUYECKOTO COMPOTUBIICHUS bubnuorexa [JOK
MPOBOAHUKA OT €ro JJIUHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEYEeHUs U MaTepuana”
bubnnoreka [IOK
45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSKEHHUS.

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

3akoH OMa Juist yyacTKa Lenu

JIaGoparopnas pabota "HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepes

bubmnoreka [IOK

46
PE3UCTOP, OT COIPOTUBIIEHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3ucrope”
47 ITocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JIaGoparopnas pabota "IIpoBepka npaBuia
43 CJIOKEHUS HAMPSHKEHUN Mpu bubnuorexa [JOK
[IOCIE€A0BATEILHOM COCIUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlaboparopHas pabota "IIpoBepka npaBuia
49 TSt cfmm I")FOKaIP; U Ta aJIJP;GJIBiOM ’ bubmmorexa LHOK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npuMeHeHue 3akoHa Oma bubnuorexa [HOK
IUISL pa3IMYHOrO COCIVHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akon Jlxxoyns-Jlenua https://m.edsoo.ru/ff0ab124
5 JIaGopartopHas pabota "OnpezneneHue bubnnorexa [JOK
paboThI U MOLITHOCTH JIEKTPHUECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUYeCcKUe ey U MOTpeOuTenn
53 JJEKT pﬂqecxoﬁ SHEpPrUM B 6I1)>IT Kopotkoe brtamorexa LOK
P P Y- 2P https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
54 "DnekTpuueckue 3apsapl. 3apsKEHHbIE Tella bubnnorexa [JOK
U UX B3aumonencTBus. [locTossHHBIN https://m.edsoo.ru/ff0abd2¢c
AIEKTPUUYECKUN TOK"
55 KonTponbHas pabota mo Teme bubnuorexa [HOK



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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"DnexkTpuueckue 3apsabl. 3apsKEHHbIE Tella
U uX B3aumonencTBus. [locTossHHbIN
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abea8

56

ITocTosiHHBIC MAaTHUTHI, UX B3aMMOJCHCTBHUC

57

VYpok-uccnenosanue "M3ydyenue nouei
HOCTOSIHHBIX MAarHUTOB"

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

58

MaruautHoe 1ojie. MarauTHOE 110J1€ 3eMITH
U €T0 3HAUYEHUE IS )KU3HU HA 3eMile

bubmnoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena. MarautHoe nose
ANEKTPUYECKOr0 TOKa MaruutHoe moiie
KaTyIIKH C TOKOM

bubmnoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHHe HNEKTPOMArHUTOB B TEXHUKE.
JIaGoparopnas pabota "M3yueHue necTBUsL
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM"

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

61

DneKTpOoABUTaTEIb IOCTOSTHHOTO TOKA.
Hcnons3oBanue dI€KTpOABUTATENICH B
TEXHUUYECKUX YCTPONCTBAX U Ha
Tpancnopre. JJaboparopHas pabora
"KoHCcTpynpoBaHue 1 U3yueHHe paboThl
AJeKTpoABUraTesns”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOU
nHaykuuu. [Ipasuno Jlenna

63

Onexrporerepatop. CriocoOb! MOTyYeHUS
ANEKTPUIECKON IHEPTUU. DIIEKTPOCTAHIIUN
Ha BO306HOBH$ICMBIX HCTOYHHKAX SHCPIruu

64

[TonroToBka K KOHTPOJIBHON pabOTE MO TeMe
"DJEeKTpUUECKUE U MAaTHUTHBIC SIBICHUS"

65

KonrponsHas pabora o Teme

bubmnoreka [IOK



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DJeKTpUUECKUE U MAaTHUTHBIC SIBICHUS"

https://m.edsoo.ru/ff0acb14

PesepBHrlit ypok. Pabora ¢ TekcTamu mo

66 teme "TemnoBkle saBiaeHuA", "I10CTOSHHBIN 1 bubnmorera [TOK
. " https://m.edsoo.ru/ff0accSe
AIIEKTPUUYECKHUI TOK
bubmnoreka [IOK
144
67 TOrOBasi KOHTPOJIbHAsE paboTa 3a roj 1 https://m.cdsoo.ru/f0acdc
68 PesepBHblil ypok. Paborta ¢ Tekctamu 1o 1
TeMe "MarautHble siBICHUS"
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

9 KIIACC

KoaunuyecTBO 4acoB

JJIeKTPOHHBIe N (ppoBbIE

Ne i/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE PeCypChl
1 Mexanudeckoe aBuxeHue. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOI'0 JABMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE NIPAMOINHENHOE NBUKECHHE 1 bubmorexa LHOK
p p https://m.edsoo.ru/ff0ad19a
4 BxonHast koHTponbHas paboTa 1
HepaBHoMepHOE pAMOIUHENHOE
5 nBuxeHue. CpeaHsisi U MTHOBEHHAs 1
CKOPOCTb
6 [IpsiMonuHetHOe paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOIMHENHOTO
7 paBHOYCKOpEeHHOTO ABIKeHus. [ paduk 1
CKOPOCTH
JlaGopaTopHas padora "OnpeaeiieHue
8 CKO pe ) e 211) a OpCKO €HHO 1 bubmorexa LHOK
HUS TeJia TIPH PaBH HHOM
YOIKoP PP o YEKOP " https://m.edsoo.ru/ff0adb18
JBH>KEHUH 10 HAKJIOHHOM TIOCKOCTH
9 CBoOoanoe majgenue teia. OneITel [amunes 1
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH.
10 Ilepuon u yacrora oopatenus. Jlunenas u 1 bubmaorexa [IOK
P p ' https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
11 [leHTpOCTpEMUTEIIEHOE YCKOPEHHE 1



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

bubmnoreka [IOK

12 IIepsbiii 3ak0oH HproToHa. BekTop cuibl hitps-//m.cdsoo.ru/ff0ac6 12
13 Bropoii 3akoH HeroTona. bubnnorexa [JOK
PaBHoOpelicTByIOIIAA crita https://m.edsoo.ru/ff0ae72a
14 Tpertnii 3akon HetoTona. Cynepno3unus bubnuorexa [JOK
CHII https://m.edsoo.ru/ff0ae982
15 Pemrenue 3a1au Ha IpUMEHEHUE 3aKOHOB bubnuorexa [HOK
Herotona https://m.edsoo.ru/ff0aebbc
16 Cuna ynpyroctu. 3akoH ['yka nggirif:;(sigzimaecaz
17 Pemenue 3anay no teme «Cuia ynpyroctu»
18 JIaGoparopHas pabota «OnpeneneHue bubnnorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [HOK
19 Cuna Tpeis https://m.edso:)_.[ru/fanﬂ 38
20 Pemenue 3ampau no reme «Cua TpeHUs» ngg;;fg;ggima 126
21 JIaGopartopHas pabota "OnpezneneHue bubnnorexa [JOK
Kod(uUIIMeHTa TPEHUS CKOIBXKEHUS " https://m.edsoo.ru/ff0af8be
” Pemenue 3agau mo reme "3akonsl HetoToHAa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
Cuia TSKeCTH U 3aKOH BCEMUPHOTO
23 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO bubmorexa LHOK
https://m.edsoo.ru/ff0af044
MaJCHUS
Ypok-koHpepeHus " [IBUKeHHE TET BOKPYT
24 rpaBuTanmoHHoro neHTpa (CoaHeuHas

cucrema). ['anaktuku"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Pertennie 3agaud o reme "Cuiia TSHKECTH U

bubmnoreka [IOK

25
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
26 IlepBas kocMHuuecKas CKOPOCTb. bubnnorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUKHU.
7 AbcomotHO TBEpAOE Teno. PaBHOBecue bubnuorexa [JOK
TBEPJOIO TeJA C 3aKPETUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpalIeHUus
28 MowmeHT cuisl. LleHTp TsKxecTH
29 Pemenue 3agad mo reme "MOMEHT CHJIBI. bu6mmoreka [IOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHON pabOTE MO TeMe
30 "MexaHn4ecKOoe IBIKEHUE bubmorexa LHOK
o " ’ https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue ten
KonrponsHas padora o teme
31 "MexaHn4ecKoe IBIKEHUE bubmorexa LHOK
o " ’ https://m.edsoo.ru/ff0b06ec
Bzaumopeiicteue ten
Nmnynse Tena. UMmynbse cubl. 3aK0H
3 co Z . Za v e bu6mmoreka [IOK
XpaHEHUsI UMITyJIbca. YIIPYroe u
P Y N by https://m.edsoo.ru/ff0b07fa
HEYIpYyroe B3auMOJICHCTBUE
1 Pemrenue 3amau no reme "3akoH coXpaHeHUs bubnuorexa [HOK
uMItysiabca' https://m.edsoo.ru/ff0b096¢
34 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmnoreka [IOK
35 Mexannueckas padboTa ¥ MOIITHOCTD
P https://m.edsoo.ru/ff0b0a84
bubnnoreka [IOK
36 PaboTa cuitbl TSXKECTH, CHITBI YIIPYTOCTH U

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CHJIbI TPCHUA

JIaGopartopHas pabota «OnpeneneHue
paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM

37 .
JBUKCHHUH TeJa M0 TOPU30HTAIBHON
MMOBEPXHOCTH
18 Casi3b dHEprun 1 padoTsl. [loTeHMaNbHAS
SHEPTHUst
39 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETHUYECKON SHEPIUun https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
A1 JlaboparopHas pabota «3y4yeHue 3akoHa bu6mmoreka [IOK
COXpaHEHUs YHEPT U https://m.edsoo.ru/ff0b12fe
4 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
43 3aryxaromue KoneOanus. BeIHYK/IeHHBIC bubnuorexa [JOK
KoJjieOanus. PesoHaHc https://m.edsoo.ru/ff0b20f0
44 MareMaTH4ecKuil U NPy KUHHBIM MAsITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
45 IeproIa KoJIeOaHu OT KECTKOCTH bubmorexa LHOK
P https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChl TPy3a»
46 [IpeBparnieHue 3Heprun NP MEXAHUUYECKUX
KoJIeOaHusIX
JIaGoparopHas pabota «OnpeneneHne
47 YacTOTHI U IIEPUOJIA KOJIEOAHU bubmorexa LHOK
p https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasiTHUKa)»
43 JIaGoparopnas pabota «IIpoBepka bubnnorexa [JOK

HE3aBHCHMOCTH IeproJia KoeOaHuil rpysa,

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

MOABCUICHHOI'O K HUTHU, OT MACChI I'py3a»

49

Mexaunueckue BoJaHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE U
TIOIIEPEYHBIE BOJIHBI

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

50

Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHBI"

51

3Byk. PacnipocTpaneHue u oTpaxkxeHHe 3ByKa

52

Ypoxk-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI"

53

I'pomMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

54

Ypok-koHpepeHIus "YIpTpa3ByK u
nHOPa3BYK B IPUPOE U TEXHHUKE"

bubmnoreka [IOK
https://m.edsoo.ru/ff0b23ca

55

[TonroToBka K KOHTPOJIBHON pabOTE MO TeMe
"3aKoHbI COXpaHeHUs1. MexaHnueckue
KosieOaHusl U BOJIHBI"

bubmnoreka [IOK
https://m.edsoo.ru/ff0b2510

56

KonrponbHas padora no Teme "3aKoHbI
coXpaHeHMs. MexaHu4yeckue KoueOaHus u
BOJIHBI"

57

DNEeKTPOMarHuTHOE MOJIeE.
DneKkTpoMarHuTHbIe BOJIHBL. CBOMCTBA
3JEKTPOMArHUTHBIX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

58

VYpoxk-konpepenuus "llkana
OJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue
OJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM
cBsA3H"

bubmnoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Vpoxk-uccienosanue "M3yyeHnue cBOWCTB
Yy

bubmnoreka [IOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO
MoOOmIBHOTO Tenedona"

https://m.edsoo.ru/ff0b2c6¢

Pemenue 3aa4 Ha ONpCACIICHNUC YaCTOTHI U

60
JUTMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DneKkTpoMarHuTHasi Ipupoja CBeTa. bubnuorexa [JOK
CxopocTts cBeta. BonHoBBIE CBOMCTBa cBETa https://m.edsoo.ru/ff0b31d0
Hcrouynuku ceera. [IpsMonuneitnoe
bubmnoreka [IOK
62 pacripoctpanenue cera. 3atmenus ConHia
https://m.edsoo.ru/ff0b3658
u JIyHb1
3aKoH OTpaXkeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha €HEHME 3aKOHA OTpaXke brtamorexa LOK
Jad HA TIPUMEHEHU Ha OT HUS
p P https://m.edsoo.ru/ff0b38c4
cBeTa
64 IIpenomiienne cBeTa. 3aKOH MPEITOMIICHUS bubnnorexa [JOK
CBETa https://m.edsoo.ru/ff0b3aeca
IlosiHOE BHYTpEHHEE OTPAXKEHHUE CBETA.
bubmnoreka [IOK
65 Hcnons3oBanue MOIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5¢c
OTpPaXXEHHUS B ONTUYECKUX CBETOBOAAX
JIaGopartopnas pabota "HccnenoBanue
66 3aBUCUMOCTH yTJjia NPeOMJICHHUS] CBETOBOTO
Jy4a OT yIJa NaJeHus Ha IpaHuLe "BO31yX-
cTekino""
VYpoxk-koHpepenuus "VcnonapzoBanue
67 MOJIHOTO BHYTPEHHETO OTPaKeHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBSI3b"
bubnuorexa [JOK
68 JIna3e1. OnTHYeCcKas CHIIa JIMH3BI 1
https://m.edsoo.ru/ff0b3f2¢
. bubmnoreka [IOK
69 [TocTpoeHne n300pa>keHui B TMH3aX

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JIaGopatopHas pabota "OnpezneneHue

bubmnoreka [IOK

70 OKYCHOT'O PaCcCTOSIHUSI U ONITHUECKOMN CHJIBI
doxy Ii R https://m.edsoo.ru/ff0b4206
COOMpArOIIe JTHH3BI
71 Ypok-koHpepeHus "OnTuieckue bubnuorexa [JOK
JTUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['ma3 kak onruyeckasi cuctema. 3peHue bubmorera [TOK
P https://m.edsoo.ru/ff0b4684
7 VYpoxk-konpepenuus "Jedexrsl 3penus. Kak
COXPAaHUTH 3peHue"
Paznoxenue 6enoro ceera B cieKTp. OMBITHI
74 Hprorona. CioxxeHue CrieKTpaibHbIX bubmmorera [JOK
’ p https://m.edsoo.ru/ff0c0f4c
uBeroB. /lucnepcus ceera
JIaGoparopHas padota "OnbITH 1O
75 Pa3oKeHuIo O6eJI0ro CBeTa B CIEKTP U bubnnorexa [JOK
BOCIIPUATUIO L[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0ICHNH uepe3 BETOBbIe (GUiIbTphI"
VYpok-nipaktukyM "BoiaHOBbIE CBOCTBA
76 CBeTa: AHCIepcusi, HHTep(epeHns U
nudpaxius’"”
77 Omnsitel Pe3epdopaa u ruianetapHas MoIeIhb bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Mozens aroma bopa
79 Hcnyckanue U MOTJIOLIEHUE CBETa aTOMOM. bubnnorexa [JOK
KBantsl. JInHeiyaTeie crieKTpsl https://m.edsoo.ru/ff0c144c
20 Ypok-tipaktukyM "HaOnroneHne CrieKTpoB bubnuorexa [JOK
ucIycKkaHus'" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIIBI

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c1550
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%) Crpoenue atomHoro siapa. Hyknonnas bubnuorexa [JOK
MOJENb https://m.edsoo.ru/ff0c18ac

83 PangnoaktuBHbie npeBpaienus. M3oromnsl bubmorexa LHOK

P ' https://m.edsoo.ru/ff0clal4

%4 Pemenue 3agau no teme: "PagroakTuBHbBIC bu6mmoreka [IOK
npesparnieHus" https://m.edsoo.ru/ff0c1b4da

85 Ilepuon nonypacnana

26 Ypok-koHpepeHus "PagunoakTuBHbIC bubnuorexa [JOK
W3JIy4eHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SAnepHble peakyy. 3aKOHbI COXpPAHEHUS bubnnorexa [JOK
3apsI0BOTO U MAacCOBOT'O YUCEI https://m.edsoo.ru/ff0c1c58

28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnuorexa [JOK
MAaccChl U JHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3ampau no reme "Anepueie
peakuuun"

90 Peakiuu cunTe3a u nenaeHus saep. bubnuorexa [JOK
Ucrounuku sneprun CoiiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koH(pepeHnuus "SnepHas sHepreTHKa.

91 JleficTBHS paJuOAKTUBHBIX U3y4YECHUN Ha
YKUBbIE OpraHU3MbI"

[TonroToBka K KOHTPOJIBHOU paboOTE MO TeMe

0 "DIeKTpOMarHUTHOE TOJIE. bubnnorexa [JOK
DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonrponsHas pabora o Teme

93 "DIeKTpOMarHUTHOE TOJIE.

DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1e88
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sBiieHus"

o4 [ToBTOpenue, 0606menue. JlabopatopHbie 1 bubmmoreka [JOK
paboTs 1o Kypcy "B3aummopeiictsue Ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, o6o0meHue. Pemenne

95 ACUYETHBIX M KAYECTBECHHBIX 3a/1a4 110 TEME 1 bubmmorexa LHOK
}? " A https://m.edsoo.ru/ff0c2572

TennoBsle mpoueccsl
[ToBTropenue, o6o0meHue. Pemenne
bubmnoreka [IOK
96 pAaCUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KILJI TerioBeIX aBurarencii'”
[ToBTropenue, o6o0meHue. Pemenne

97 ACUYETHBIX M KAYECTBEHHBIX 3a/1a4 110 TEME 1 bubmmorexa LHOK
P A https://m.edsoo.ru/ff0c2b30
"KIIJI anekTpoycTaHOBOK"

08 [ToBTOpenue, 0606menHue. JlabopatopHbie 1 bubmmoreka [JOK
paboTs o Kypcy "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
IToBTropenue, o6o0menue. Padora ¢

99 TEKCTaMH MO TeMe "3aKOHbI COXPAHEHUS B 1 bubmmorera [TOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 IToBTropenue, 0600menue. Pabora ¢ 1 bubmmoreka [IOK
tekctamu 1o Teme "Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82

bubmnoreka [IOK

101 HroroBast KOHTpoOIJIbHAs paboTa 3a ro 1

TOTOBAR KORTPOIBHAT pabot oA https://m.edsoo.ru/ff0c3044
IToBTropenue, 06o0menue. Padora ¢

102 TekcTamu no teMe "KBaHToBas U siiepHast 1
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/ff0c245a
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» ®usuka, 8 knacce/ [lepoeimkua A.B., O611ecTBO ¢ OrpaHUYEHHOM
0TBEeTCTBEHHOCTHIO « IPODAY»; AxkimonepHoe o01ecTBo «M3maTenscTBo
«IIpocseuienue»

» ®usuka, 7 knacc/ [lepwimkua A.B., O611ecTBO ¢ OrpaHUYEHHOU
0TBEeTCTBEHHOCTHIO « IPODAY»; AxkimonepHoe o01ecTBo «M3maTenscTBo
«IIpocseuienue
» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O61miecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODA»; AKIIMOHEPHOE OOIIECTBO

«M3nmarensctBO «IIpocBemenue»

METOJIUYECKHUE MATEPUAJIbI UISA YUUTEJISA

®dusuka : 7-1 kiacc : 0a30BbIi YPOBEHb: METOJUYECKOE TOCOOHE K
yueOHuky U. M. Ilepsimkuna, A. W. Banosa / O. A. Uepnukosa, C. H.
['manenxoBa, B. B. KynpsiBues. — 3-e uzn., nepepadb. — Mocksa : [1po-
cBenienue, 2023 — 94, [1] c.

®dusuka : 8-i kiace : 0a30BbIM YPOBEHDb : METOJAMYECKOE MOCO-

oue k yueOHuky 1. M. Ileppiuikuna, A. 1. UBanosa / O. A. YepHuko-
Ba, C. H. I'manenkoBa, B. B. KyapsiBues. — 3-e u3z., nepepad. —

Mockasa : ITpocBemenue, 2023 — 92, [1] c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://school-collection.edu.ru/collection EcTtecTBeHHO-HayUHBIE
3KCIepuMeHThl — Dusuka:

Konnexnus Poccuiickoro o61eo0pa3oBaTeIbHOTO MTOpTaa
http://experiment.edu.ru OTKpbITHII

koyutek: dusuka

http://www.physics.ru DeMeHTbI: HOMYJIAPHBIN CaUT 0 (yHIAMEHTAIBHOM
Hayke http://www.

elementy. ru BBeaeHne B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru BupryansHbliiMeToquYECKHil KAOUHET yUUTENs
¢busuku u actponomuu: cat H.H. ['omynunoi
http://www.gomulina.orc.ru BuptyansHsiiiduzmar-kiiacc: o01meropockoi
CalT

CapaTOBCKMUX YUYUTENIEN

http://www.fizmatklass.ru BuptyansHbiii(hoHT €CTECTBEHHO-HAYYHBIX U
HayqyHOTeXHUYEeCKUX 3P PekToB « I PexkTrBHAS PU3HKA»

http://www effects.ru ['azera «®uzuka» M3narensckoro goma «Ilepsoe
CEHTAOPS»

http://fiz.1september.ru EcTecTBeHHO-HayuHas mikoia ToMckoro
MOJINTEXHUIECKOTO

YHUBEPCUTETA



http://ens.tpu.ru 3anumarensHas pU3MKa B BOIPOCAX U OTBETAX: calT B.
Enbkuna

http://elkin52.narod.ru 3aounas ecrectBeHHO-Hay4Has 1Kona (KpacHosipck):
y4eOHbIe

MaTepHaTbl 0 (PU3UKE IS IMIKOJIHHUKOB
http://www.zensh.ru 3aounas Qusrko-maTeMaTuieckas mkoyia ToMCcKoro
roCyJapCTBEHHOTO YHUBEPCUTETA

http://ido.tsu.ru/schools/physmat 3aounas puznko-TexHuUecKas 1mKoJa npu
MOTU
http://www.school.mipt.ru Uudopmartuka u ¢pusuka: calt yuutens GU3UKHU U
undopmaruku 3.3. [llakypoBa

http://teach-shzz.narod.ru UndopmalninoHHbIe TEXHOJIOTUHU B MPETOIaBaHUU
¢buzuku: caint U.5. Gununnosoit

http://ifilip.narod.ru UudopmanmonHbie TEXHOJOTUU HA ypOKaxX PUHKHU.
WNHuTepakTuBHAS aHUMAITUS

http://somit.ru UnTepHeT-mecto ¢pusuka

http://ivsu.ivanovo.ac.ru/phys Kadenpa dbuzuku MocKOBCKOTO HHCTUTYTA
OTKPBITOTO 00Opa30BaHUS
http://fizkaf.narod.ru KBanT: HayuHO-nONyIsipHBINA (HPU3UKO-MATEMATUUECKUN
KypHaT

http://kvant.mccme.ru Knaccuas gusuka: cailt yuurens pusuxu E.A.

bangnuoin



http://class-fizika.narod.ru Konneniuu coBpeMeHHOTO €CTECTBO3HAHMUS:
AIIEKTPOHHBIN Y4EOHUK

http://nrc.edu.ru/est JlabopaTopust 00yuenus puszuku u actponomuun UCMO
PAO

http://physics.i0s0.ru JlaypeaTst HOOenEBCKOM TpeMuu 1o Gu3nke
http://n-t.ru/nl/fz Martepuanst kadeapsr odmeit puznku MI'Y um. M.B.
JlomoHOCOBa: yueOHbIE

nocoOust, GU3NIECKUN TPAKTUKYM, BUICO- U KOMITBIOTEPHBIC IEMOHCTPAITHH
http://genphys.phys.msu.ruMatepuans puszndeckoro pakyiaprera CaHKT-
[TerepOyprckoro

roCyJapCTBEHHOTO YHUBEPCUTETA

http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTpanuu Gu3ndecKux
HKCIIEPUMEHTOB

http://demo.home.nov.ru O6pa3zoBarenbpHbie MaTepuaibl o ¢puzrnke OTU um.
A.D. Nodde

http://edu.ioffe.ru/edu OGyuaronue TpeXypoBHEBBIE TECTHI 1O (PUUKE: CAUT
B.U. Perensmana

http://www.physics-regelman.com Ounnalin-ipeoOpa3oBaTeib €IUHUIIL
u3mepenus http:// www.

decoder.ru Ilopran ecrectBeHHBIX Hayk: PuU3HKa
http://www.e-science.ru/physics [Ipoext AFPortal.ru: actpodusnueckuii

noptai http://www.



afportal.ru IIpoext «Bcs ¢uzuka

http://www fizika.asvu.ru Pemenus 3aga4 u3 yueOHUKOB 10 (pU3UKe
http://www. irodov. nm.ru CailT npakTUKYOIIEro (pu3nKa: NpernoiaBaTeiab
¢dbuzuku 1U.N.

Bapnamosa

http://metod-f.narod.ru CamorectupoBanue mKoIbLHUKOB 7-11 K1accoB u
adUTypHUEHTOB 10 (U3UKE

http://barsic.spbu.ru/www/tests TepmoaunamMuka: 3J1I€KTPOHHBIN Y4EOHUK MO
¢busuke

http://fn.bmstu.ru/phys/bib/I-NET Ypoku no monekymnspHoi dpusuke
http://marklv. narod.ru/mkt ®usukam — npenojgaBareysiM U CTyI€HTaM
http://teachmen.csu.ru®u3uka B aHUMAIUAX

http://physics.nad.ru ®u3uka B npe3entauusx http://presfiz.narod.ru ®uzuka B
wkoune: caut M.b.

JIsBoBCKOTO http://gannalv.narod.ru/fiz ®u3uka Bokpyr Hac
http://physics03.narod.ru @u3uka s Bcex: 3agauu no GU3UKe ¢ peleHUsIMU
http://fizzzika.narod.ru ®usuka qis yuureneii: caiir B.H. Eroposoit
http://fisika.home.nov.ru ®u3uka cTyeHTaM U MIKOJIbHUKAM:
oOpazoBaTenbHbIN TpoeKT A.H.

Bapruna

http://www.vargin.mephi.ru ®uszuka.py: CaliT 115 ydyamuxcs u

npenogaBarenei Gu3nku



http://www fizika.ru @u3ukoMIi: B TOMOIIlb HAUMHAIOIIEMY (PUBHKY
http://physicomp.lipetsk.ru

XabapoBckas kpaeBas (HHU3HKO-MaTeMaTHIeCcKasl IIKOJIa

http://www khspu.ru/~khpms IlIxonbHas

¢du3nka ayg yuureneid u yueHukos: caiT A.JI. CakoBuya

http://www alsak.ru SInepnas puszuka B UaTepuere
http://nuclphys.sinp.msu.ru Onumnuans no gusuke Beepoccuiickas
OJIMMITHA]IA TITKOJTBHUKOB TI0 (PU3HKE

http://phys.rusolymp.ru JluctaHuumonHasi onuMmnuaga no Qusmke -
TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/physics JuctaHimoHHbIe
ABPUCTUICCKUE OJIMMITHAIBI TIO (pHU3UKe

http://www eidos.ru/olymp/physics MockoBckasi pernoHajabHasi OJTUMIIHaAa

ITKOJIBHUKOB T10 (PU3HKe



