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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHMs
COCTaBJIEHa Ha OCHOBE MOJIOKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 0OOpa30oBaTeNbHOW MPOTrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoxaBanus yaeOHOro npeamera «Dusukay.

Copnep:xanue mporpaMMmbl 1o (U3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOIMIUXCS W OpPTaHU3AINI0 H3YUYEHUS
GU3NKKM Ha JAESITEIIBHOCTHON OCHOBE. B mporpamMMe mo (u3HMKE yYHTHIBAFOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanuzauuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM pe3ybTaTaM OOy4YeHHS, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETOB Ha ypPOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHUSI.

[Iporpamma no ¢pu3uke ycTaHaBIMBAET pacipe/eieHne yueOHOro Mmarepuana
1o rojaM o0ydeHus (o Kjaccam), mpejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
W3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJEpKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCs.

[Iporpamma mo ¢usuke pazpaboTaHa C IENbIO OKa3aHUS METOJIUYECKOM
MTOMOIIY YYHUTEIIO B CO3/TaHUU PaboUeii MPOrpaMMbl 1O Y4EOHOMY TIPEIMETY.

dusnka SBISIETCS  CHCTEMOOOPA3yIOIIMM  JUJII  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TTPEIMETOB, MOCKOJBKY (PU3MUECKUE 3aKOHBI JISKAT B OCHOBE IMPOIIECCOB
U SIBIICHHH, M3y4YaeMbIX XUMHEH, Ouosnorueit, actpoHomMuend u (HU3NYECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBCHHO-HAYYHYI) KapTHHY MHpA,
npefocTaBisieT Haubojee sCHble o00paslbl MPUMEHEHUST HAyYHOTO METojia
MO3HAHUS, TO €CTh CIIOCO0A MOTYyYeHUsI JOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 rinaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIEero
0o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4arommxcsl.

N3yuenne @uiznku Ha 0a30BOM ypOBHE TMPENNOJaracT OBJIAJICHHE
CIEIYIONUMA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIMUMH E€CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

* OTICHUBAThH U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e MHTEPTIPETUPOBATH JAHHBIC U UCITOJIH30BATH HAYYHBIE TOKA3aTEIhCTBA
JUTSI TIOJTYY€HU ST BBIBOJIOB.

lenn wusyueHuss QuU3NKA HAa YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMs
ompenenensl B Kormenmuu mnpenomaBaHus ydeOHoro mpenmera «Duszmka» B
oOpa3zoBaTelnbHbIX oOpraHuzanusix Poccuiickoit ®Depepaiuu, pean3yOMIUX
OCHOBHBIE  00IIe00pa3oBaTEIbHbIE MPOrPaMMBbl, YTBEPKIEHHOW pEIICHUEM



Komnernn MunuctepcTBa npocseiienns Poccuiickoit ®eneparuu (IpoToKoa oT 3
nexadbps 2019 r. Ne IIK-48H).

ey uzyyenuss pU3MKU:

e MPUOOpPETEHNE WHTEpPeca H CTPEMIICHHS OOydYaloIMXCd K HayIYHOMY
W3YUYCHUIO TIPUPONBI, PA3BUTHE WX HHTEIICKTYaIbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

e Pa3BUTHE TIPENICTABICHUNA O HAYYHOM METOJC MO3HAHUSI M (OPMUPOBAHUE
HCCIIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4YCHHS] OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHUE TPEACTABICHUN O PO (U3UKK ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTH;

e Pa3BUTHE MpeICTaBICHU I 0 BO3MOYKHBIX cepax Oynyuiei
podeCCHOHATLHON JeSTENHHOCTH, CBSI3aHHON ¢ (DM3WKOMU, MOATOTOBKA K
JaNbHEHIIIeMy 00yYEHHUIO B 5TOM HAPABJICHHH.

JlocTikeHne 3THUX Teledl mporpamMMmbl 1o (GU3WKE HAa YPOBHE OCHOBHOTO

o0111ero 0o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIOIUX 3a1a4:

e MPUOOpPETEHWE 3HAHWK O  JAUCKPETHOM  CTPOCHWHM  BENIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJIICHUSIX

e IPUOOPETEHUE YMEHHUI OMHUCHIBATH U OOBSACHSITH (DU3UYECKUE SIBICHUS C
WCITOJIh30BAHUEM TTOTYICHHBIX 3HAHHM;

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

e pa3BUTHE yYMEHHUI HAOIOMATh MPUPOIHBIC SBICHUS W BBITIOJHSATH OIBITHI,
nabopaTopHble pabOTBI H  JKCIEPUMEHTAIBHBIC HCCICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIHLHBIX TPUOOPOB;

e OCBOCHHE TNMPUEMOB pabOThl ¢ HUHPopMaluend (U3NIECKOro COACpPKaHMUS,
BKJTFOYAsi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKU, aHAIH3 U
KPUTUYECKOE OTICHUBaHNE WH(OPMAITUH;

¢ 3HAKOMCTBO €O chepamu poheCCHOHATIBHON IeITEIbHOCTH, CBI3aHHBIMU C
¢u3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSX (HPU3UIECKON HAYKH.

Ha u3ydyenue Qusuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETrO
oOpazoBaHus oTBoaAuTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 gacoB (2 Jaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B HEZel0).

[Ipennaraemslii B mporpaMmme o Qpusnke NepedyeHb J1a00paTopHBIX padboT U
OMBITOB HOCUT PEKOMEHJATEIbHBIN XapaKTep, YUUTEIb JeJIaeT BEIOOp MPOBEACHUS



1a00paTOpPHBIX pabOT M OMNBITOB C YYETOM HWHIUBHUAYAIbHBIX OCOOCHHOCTEU
0o0yyJarommxcsi, CIUcKa AKCIEPUMEHTAIbHBIX 3aJlaHUi, TpeasiaraéMblX B paMKax
OCHOBHOTO F'OCY/JIapCTBEHHOTO AK3aMeHa Mo (PU3HKe.



COAEPKXAHUE OBYUEHUASA
7 KIIACC

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

dusnka — Hayka O npupogne. fABneHus npuponbl. PUBNYECKUE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuyuHbl. M3mepenue ¢uznuyeckux BeaUdYUH. DU3HUYECKHE
npu6bopsl. [lorpennocts u3Mepennit. MexxayHapoaHasi cuctemMa euHUIL.

Kak ¢wusuka u japyrue ecTeCTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcrecTBeHHO-HayUHBI METOJ TMO3HAaHMS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HabmogaeMoro spieHus. Onucanrue GU3NYeCcKux SBJICHUN ¢ TOMOIILIO MOJCICH.

Hemoncmpauuu.

1. MexaHn4deckne, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npuOOPsl U MPOIEAYypa NPSIMBIX U3MEPEHUN AHATIOTOBBIM U
UG poBBIM TPUOOPOM.
Jlabopamopnwie padbomot u onvimet.
1. OmnpeneneHue EHBI IeTIEHUs MKaIbl U3MEPUTEIBHOr0 Mpubdopa.
2. H3mepeHue pacCTOAHUMN.
3. Hsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpexneneHue pa3MepoB MaJbIX TEN.
5. M3Mepenue Ttemmeparypbl MpPU HOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JNaTYHUKaA TEMIIEPaTypHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE THUMOTE3bI: JATBHOCTH IMOJETA
mapuka, MylmeHHOro TOPU30HTaIbHO, TeM 0O0Jibllle, YeM OOJIbIlle BBHICOTA
MyCKa.

Paznean 2. IlepBoHayaibHbIe CBeICHUS 0 CTPOCHUH BellecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OTBITHI,
JTOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmokeHne uactui BemecTBa. CBsA3b CKOPOCTH JBHXKEHUS YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaumoneiicTBue uacTuil
BEIIECTBA: MMPUTSHKEHUE U OTTATKUBAHUE.

ArperatHbie COCTOSIHUSI BELIECTBA: CTPOCHHUE Ia30B, KUJIKOCTEU U TBEPIBIX
(kpucramnnyeckux) Tesl. B3auMocCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. HaGmrogenne OpOyHOBCKOTO JIBH>KEHHS.



2. Habmroaenue nuddysuu.
3. HaOmrogenue  sABICHUM,  OOBSACHSIOMIMXCSA  NPUTSHKECHHEM  WUIIH
OTTAJKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimet.

1. OueHka JuaMeTpa aroMa METOJOM psiioB  (C  UCIOJIb30BaHUEM

dbortorpaduii).
2. OnpITHI 110 HAOMIOACHUIO TETNIOBOTO PACIIUPECHUS Ta30B.
3. OnpIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
Paznen 3. JIBuskeHune u B3auMojaeiicTBHe TeJl.
Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsii CKOpOCTh NMPHU HEPABHOMEPHOM JBWXKEHHH. Pacuér myTtu u
BPEMEHHU JIBHKCHHUSI.
SlBnenue wuHepuuu. 3aKOH MHEpUMU. B3anmoaelcTBUME TeJl Kak MNpPUYHHA
W3MEHEHHUSI CKOPOCTH JBWIKEHHs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €AUHUIIEC
o0bEMa BelecTna.
Cuiia kak XxapakTepucTuka B3aumopeincTBus ten. Culla ynpyroctd M 3aKoH
I'yka. M3MepeHune Cuibl ¢ IMOMOIIBIO AUHAMOMETpPA. fBIIEHHE TATOTEHUA U CUJA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTtax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAIllpaBJIEHHBIX MO OJHOW mpsiMou. PaBHomelcTByromas cui. Cuna TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE MOKOos. TpeHHe B MPUPOJIC U TEXHUKE.
Hemoncmpauuu.
1. HaGmroneHne MeXaHWYECKOTO IBMIKCHUS Tella.
2. HM3mepeHne CKOpOCTH NPSAMOJIUHEHHOTO TBHKCHUS.
3. HaOmroneHue sSiBICHUS UHEPITUH.
4. HabnroneHne n3aMeHeHUs CKOPOCTH MPU B3aUMOJICUCTBHUH TEI.
5. CpaBHEHHME MACC IO B3aUMOJCHCTBUIO TEN.
6. Cro)xeHue CUJl, HalpaBJICHHBIX IO OJTHOU MPSIMOM.
Jlabopamopnwie padbomot u onvimet.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B KUJIKOCTH,
MOJIETTH JIEKTPUUECKOT0 aBTOMOOUIIS M TaK Jajee).

2. OmnpenenieHre cpeHEed CKOPOCTU CKOJBXEHUsI OpycKa WM IIapuKa Io
HAKJIOHHOM IIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsikeHUs (Ieopmariun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBL.

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

Pa3nea 4. JlaBiieHue TBEPABIX TeJl, dKUAKOCTEN U ra3os.



JlaBnenue. CriocoObl YMEHBIICHUS U yBEIUYEHUS JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh [IaBJICHUSI raza OT 00bEma, TemmepaTypbl. llepenaua naBneHus
TBEPIABIMU TEJIAMH, JKUIKOCTAMU W TazaMH. 3akoH I[lackans. IIHeBmaTtmdeckue
MalllUHbl. 3aBUCHUMOCTb JABJICHHS JKUJIKOCTH OT TIyOuHbI. ['mapocrarudeckuii
napagokc. Coolmaromuecs: cocyibl. [ napapindeckie MeXaHU3MBbl.

Atmocdepa 3emnu u atrmocdepHoe naBieHue. [IpuyuHbI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue atrmochepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO AaBJIEHUS OT BBICOTHI HAaJl YPOBHEM MOPSL.
[TpuGopsl 115t U3MEpeHus: aTMOCPEPHOTo AaBICHUS.

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

Hemoncmpauuu.

o Uk w N e

~

3aBUCUMOCTB AABJIEHU ra3a OT TEMIIEPATYPHI.

Ilepenaua naBieHUs KUIKOCTHIO U Fa30M.

CooOwaromuecs cocybl.

['mapasnuyeckun mpecc.

[IposiBinenue nelcTBUs aTMOCPEPHOrO JTABICHUS.

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

PaBeHCTBO BBITAIKUBAIOIIEN CUJIBI BECY BBITECHEHHOW KHJIKOCTH.
YcnoBue 1utaBaHus TEN: IUTABaHUE WIHM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TeNa U )KUAKOCTH.

Jlabopamopnwie padbomot u onvimet.

1.

HccnenoBanre 3aBUCUMOCTH BeEca TeJla B BOAE OT 00bEMa NOrpyKEHHOMN B
AKUJIKOCTh YaCTH TeNa.

OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEM Ha  TENO,
MOrPYKEHHOE B )KUIKOCTD.

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

OnbIThl, AEMOHCTPUPYIOIIWE 3aBUCUMOCTh BBITAJIKMBAIOIIECH CHIIBI,
JNEUCTBYIOIIIE Ha TENO B JKUJIKOCTH, OT O0BbEMa TMOrPY>KEHHOU B
KUJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIHM KOHCTPYMPOBAaHHE JIOAKA H
OIIpelieNIEHUE €€ IPy30H0ABEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPIrus.

Mexanuueckas padbota. MOIIHOCTS.

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



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

Mexanuueckasds dHepruss. KuHeTmyeckas ¢ TOTEHIMAJbHAS SHEPIUsl.
[IpeBpamieHre 0gHOTO BUIa MEXAHUYECKON SHEPTUM B APYTOM. 3aKOH COXPAHEHUS
SHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMmepbl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimet.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABMXKEHHUH Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. M3mepenue KII/] HaKTOHHOM IIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXPAaHEHHsI MEXaHUYECKOW DHEPTUU.
8 KIIACC

Paznen 6. TerioBble siBJICHHS.

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

Mogenu TBEPAOTO, >KUJAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIllECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHHE CBONCTB Ira30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUHU.
CmaunBaHU€E U KaOWJUISIPHBIE ABIEHUS. TennoBoe paclinpeHue U CKaTue.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO ABHKECHUSA
yactull. BuyTpennsis sHeprusi. CrnocoObl U3MEHEHUs] BHYTPEHHEW SHEPIruu:
Temonepeaaya 51 COBEpILIECHUE paboTHL. Buner TEIUIONEpEAAYU:
TETUIONPOBOJHOCTbh, KOHBEKIIHS, U3IyUYCHHE.

KonuuectBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TeniaooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TeryioBoro Oananca. [lnaBienue w
OTBEpJICBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooGpazoBanne u koHaeHcamusa. Mcmapenwe. Kumenwe. VYiaenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KHUIEHUS OT aTMOCHEpPHOro
JABJICHUA.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTAa CTOPAHHUS.

[Ipunuuner pabotsl TemnoBbix aBurarenei KIIJ[ TemmoBoro nBuratens.
TertoBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEIBL.

3aKOH COXpPAHEHHUS U MIPEBPAILLIECHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

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

Habmronenune nuddysuu.

Habnronenue sBIeHN cMauyuBaHUS M KaUJUIIPHBIX SBICHUM.
Habnronenne TermmoBoro paciuiupeHus Tel.

N3Menenune naBieHUs rasa MpW M3MEHEHUHU o0bEMa U HArpeBaHUU WIIH
OXJIAXKICHMU.

[IpaBuna nusmMepeHus Temreparypsl.

Buasl renonepenayumn.

OxnaxxJIeHue TIPH COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHuH paO0Thl BHEITHUMH CHJIAMH.
CpaBHEHME TETIIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaOnronenne kumeHus.

HaOnronenne nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUU.
Mojenu TeII0BBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimet.

1.
2.
3.

10.
11.
12.
13.

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

Onpenenenue JaBleHUs BO3lyXa B OalsIOHE ITIPUIIA.

OnbIThl, AEMOHCTPHUPYIOLIME 3aBUCUMOCTh [ABJIEHUS BO31yXa OT €ro
0o0b€Ma M HarpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKe OT TEMIIEPATYPHI.

HaOnionenne wu3MeHEHHsT BHYTPEHHEH OSHEPruuM Tejla B pe3ysibTaTe
Teronepeaayn 1 paboThl BHEITHUX CHUJI.

UccnenoBanue sBIEHUS] TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U
ropst4er BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  MpH
TEII000MEHE C HArPEThIM METATUIMYECKUM LIMIIUHAPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

UccnenoBanne mponecca UCIapeHUsL.

Onpenenenne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Onpenenenue yaeapHOW TEMIOTHI IUIABJICHUS JbJA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHBIE SIBJICHHS.

Onektpuszauus Ten. [[Ba pona anexkTpudeckux 3apsanoB. BzammopnercTBue
3apspkeHHBIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apsAJI0B U PACCTOSIHUS MEXKIY TEJIaMM).

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



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUMN 3apsi.
Crpoenne aroma. I[IpOBOAHMKM W  JUIJIEKTPUKHA. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKHN TOK. YCIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKAa.
M CcTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHS DSIIEKTPUUECKOTO0 TOKa (TETUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B KUJKOCTSIX U razax.

Onexktpuyeckas 1enb. Cuia  Toka.  DJEKTPUYECKOE  HANpPsDKEHUE.
ConpoTuBneHre MPOBOJHHKA. Y AEIBHOE CONMPOTHBIICHHE BelleCcTBAa. 3akoH Oma
s yyactka nenu. [locnegoBarenbHOe W mapauieNibHOE — COCIMHEHHE
MIPOBOJIHUKOB.

Pabora u MONIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DNEeKTPUYECKUE LETH U TTOTPEOUTENH IEKTpUUeCcKol 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €ro 3HAYEHUE JJIA )KU3HHU Ha 3eMII€.
OmbiT  Opcrema. MarHuTHoe TOJ€  AIEKTPUYECKOro Toka. lIpuMeHneHwne
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MArHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUIATENb MOCTOSSHHOTO TOKa. lCMOJb30BaHWE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OnbiTel @apanes. SABneHne 3JeKTpoOMarHUTHOM MHAyKuuu. [IpaBuiio Jlenna.
DJIEKTpOTeHEepaTOP. CriocoObI MOJTYy4YECHUS AJIEKTPUYECKOMN SHEPTHH.
DIEKTPOCTAHIINU HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DIIeKTpU3alus Te.
JIBa poJia 3MEKTPUUYECKUX 3aps 0B U B3AUMOJCHUCTBUE 3aPSIKECHHBIX TEI.
Y CTpOHCTBO U IENCTBUE JIEKTPOCKOMA.
DIIEKTPOCTATUYECKAsT MHIYKIHUS.
3aKOH COXPAHEHHUS INEKTPUUECKUX 3aPsI0B.
[IpOBOHUKY U JUBTIEKTPUKHU.
MoenupoBaHr€e CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKHN TOCTOSITHHOTO TOKA.
JIeCTBUS IEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. I'a30BbIi1 pazps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. U3MepeHne 3JIeKTpUIeCKOro HAMPsKEHUS BOJIBTMETPOM.
. PeocTtat n marazuH CONpOTUBIICHUMN.
. BzauMojieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS 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 TPOBOJHUK C TOKOM.

DIIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OnsiTel Dapanes.

3aBUCMMOCTh HAIPaBJICHUA HWHAYKIHMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DIIEKTPOre€HepaToOp MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomot u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel O HAONIOACHHWIO DJEKTPU3AMN Tel WHAYKIHEH W TIpH
COMPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS OSIEKTPUYECKOTO TOJS HAa TPOBOAHUKUA H
TUAJICKTPUKH.

Coopka 1 nmpoBepKa padOTHI IJEKTPUIECKOM I[ETTH TOCTOSHHOTO TOKA.
N3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenne u peryInpoBaHie HAMPSHKESHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Ye€pe3 pPe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSIKEHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTD ANEKTPUUYECKOTO
COTIPOTUBJICHUSI TPOBOJHWKA OT €ro JUIMHBI, IUIOMIAJAH ITOMEPEIHOTO
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBwWia CIOXKCHUS HAMPSHKEHUW TPH TOCICTOBATEIHHOM
COEIMHEHHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IS CHJIBI TOKa MPHU MapalieTbHOM COCIHMHCHHUH
PE3UCTOPOB.

Omnpenenenue paboThl IAEKTPUUECKOTO TOKA, UYIIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

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

Onpenenenue KIIJI HarpeBares.

HccnenoBanrie MAarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO TIOJSI  TOCTOSHHBIX ~MAarHUTOB TPU X
00bEIMHEHUU U Pa3/ICJICHUU.

UccnenoBanue neicTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aWMOJECUCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CHJIbI TOKa M HaIpaBIICHUS TOKA B
KaTyIlIKe.

18. M3yueHune nercTBrsI MATHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoncTpyupoBanue u u3ydeHue padoThl 3J1€KTPOABUTATEIIS.

20. U3mepenne KIIJ] anexkTpoaBuraTeabHON yCTaHOBKHU.

21. OnBITBI MO HCCIEAOBAHUIO SIBJIEHUS AJICKTPOMATHUTHOM WHIYKIMU:
WCCIIEIOBAHUE W3MEHEHHWM 3HAYEHHS W HANPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KUIIACC

Paznen 8. Mexann4yeckue siBJICHUSA.

Mexanuueckoe naBWKEeHME. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JABHXKEHUs. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHne. HepaBHoOMepHOE NpsMOJIMHENHOE ABUKEeHUE. CpeHsIsl U MTHOBEHHAas
CKOPOCTbH T€Ja IIPU HEPABHOMEPHOM JBUKECHUU.

VYckopenne. PaBHOyckopeHHOE mpsiMosinHETHOEe JBHkeHue. CBoOogHOE
nagenue. OnwiTel ['anuies.

PaBHOMepHOE nBMKEHHE MO OKpyx)HOCTU. [lepron u yacTtoTa oOpailieHus.
JIuneriHas U yriioBas CKOpocTH. LIeHTpoCTpeEMUTEIIBHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropoii 3akon HetotoHa. Tpetunii 3akoH HproToHa.
[TpuHIMI CynepNO3UIMA CHIL.

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

Cuna TS%eCTU M 3aKOH BCEMHPHOIO TATOTEHUA. YCKOpPEHHE CBOOOHOIO
naneHus. JBwxkenue mianer Bokpyr CosnHna. IlepBas kocmuyeckas CKOpPOCTD.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUku. AOCONOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPETIIIEHHOW OChIO BpaneHus. MoMeHT cuiibl. L{[eHTp TsxkecTu.

Nmnynec Tena. M3menenne nmvmyisbca. Mnynbe cuiibl. 3aKOH COXpPaHEHHMS
AMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tpenus. CBs3b 3Hepruu U padoTel. [loTeHManbHas YHEPTUs Tela, MOJAHITOrO Hajl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprusl CxKATOU NpyKUHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPTrUH. 3aKOH COXPAHEHUS] MEXaHHYECKOU
DHEPTUMU.

Hemoncmpauuu.

1. HaOmroneHnne MexaHWYECKOTO JABUXKEHUS TeJla OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
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8.
9.

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

CpaBHeHME TyTE€d W TPACKTOPUM ABUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUETA.

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

HaOnronenue ABUKEHUS Tella MO OKPYKHOCTH.

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

3aBUCUMOCTh YCKOPEHMS Tella OT MAacCChl Tejla W JEHCTBYIOLIEW Ha HEro
CHUJIBI.

HaOnronenue paBeHcTBa CUJ IPU B3aUMOICHCTBUH TEIL.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

ITepenaua ummyJsibca mpu B3aUMOAECHCTBUHU TEIL.

[IpeobpazoBanus IHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITYyJIbCA PU HEYITPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHue uMmyJibca mpu abCOTIOTHO YIPYTrOM B3aUMO/JICHCTBUMU.
HaOnronenue peakTUBHOTO ABUKEHHUS.

CoxpaHeHre MEXaHUYECKOM AHEPIUU IPU CBOOOIHOM TMa/ICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TeEJIa MO IEHCTBUEM
MPYKUHBL.

Jlabopamopnwie padbomot u onvimet.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa W JajdbHEWIIIET0 pPaBHOMEPHOTO
JBYDKEHUS IIapUKa WIN TEIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUSI OpycKa WM JBUKECHUS
[IapuKa 1Mo HaKJIOHHOU IIOCKOCTH.

OrnpeneneHue yCKOpEHHs Tella MPU PaBHOYCKOPEHHOM JBHXKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBMOKEHUM 0€3 Ha4albHOM CKOPOCTH.

[IpoBepka ruUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBHKEHUH 0€3
HayaJbHOM CKOPOCTU IMYTHU OTHOCATCS KakK psj HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Onpenenenue ko3P uiieHTa TPEHUS CKOJIbKEHUSI.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue padbOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBUKEHUU TeJa
M0 TOPU3OHTAIILHOW MOBEPXHOCTH.



10. Onpenenenne pabOTHl CWIBl YINPYroCTH TMpPU MNOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOJIBUKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKkOHAa COXpAHEHUS YIHEPTUU.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHBI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: MEPUOI,
4acToTa, aMIUINTyAa. MaTteMaTU4eCKUui U NMPYKUHHBIN MasTHUKH. [IpeBpanieHue
SHEPIUU MPH KOIeOATEIHLHOM ABUKECHUH.

3aryxaromue  koneOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BoOsHBL. (CBOWCTBa MEXaHWYECKUX BOJH. [IpomonbHble u
MONEpPEYHbIE BOJHBI. J[JIMHA BOJHBI W CKOPOCTh €€ PacupOCTPAHEHMUS.
MexaHn4ecKre BOJHbBI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka U BhicOTa TOoHa. OTpakeHue 3Byka. MH(dpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

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

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETIN).
HaOnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKycTHUYeCKN pe30HaHC.
.]Ia6opam0pubte padomwt u onvimol.
1. OmpeneneHne 4YacTOThl M MEpUoAa KoJIeOaHMM MaTEeMaTH4eCKOTO
MAsITHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPHOJia KOJIEOAHUM MOJIBEIIEHHOTO 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  NEpUOJa  KoJieOaHUid
MPYKUHHOTO MASITHUKA OT MACChI Tpy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO Ma/ICHHUS.

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

DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMArHUTHbIE  BOJHBL.  CBOMCTBA
3NEKTpOMAarHuTHeIX BOJH. [llkana snekTpomarHUTHBIX BOJH. Mcmonb30BaHHE
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
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DIIeKTpOMarHuTHas mnpupoga cBera. CKopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomot u onvimet.

1. N3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOUIBLHOIO

TenedoHa.

Pa3nea 11. CBeToBbI€E ABJIEHHUS.

JlyueBas  mogmens  cBera.  Mcrounumkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u Jlynsl. Otpaxenne csera. [lmockoe
3epKaJIO. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHHs cBera. [lolHOe BHYTpEeHHee
OTpaX€HHE cBeTa. VICronp30BaHME TOMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon onyueir B nuH3e. OnrTuueckas cucrema (¢oToamnmnapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onTtudeckas cucrema. bIM30pyKocTh H
JNaTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OrtpaxeHue cBera.

[Tonyuenne n3o0pakeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomienue ceera.

Onrtuveckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Ty4yelr B pacCEUBAONIEH JINH3E.

[Tonyuenne n300pakeHU ¢ MOMOIIBIO JIUH3.

[Ipunnun peiicTBus poToanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. Paznoxkenue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnwie padbomot u onvimet.

1. HccnemoBanue 3aBUCUMOCTH yIJIa OTPaKEHUS CBETOBOIO Jyda OT Yria
TMaJICHUSL.

2. H3ydeHue xapakTepUCTUK M300paXEHUsI MpeIMETa B IJIOCKOM 3epKaje.

3. HccienoBanne 3aBUCHMOCTH yTJIa MPEIOMIIEHUS CBETOBOIrO JIyda OT yIJia
MaJICHUS Ha TPAHULIE «BO3TyX—CTEKIION.
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4. lTlomyueHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenue (POKyCHOTO PacCTOSHUS M ONTHYECKON CUJIbI cOOUparomieit
JIUH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl 1O BOCHOPUATHIO IBETA MPEIMETOB MPU HX HAONIOJECHUU 4Yepe3
[IBETOBBIE (PUIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

OneiTel Pe3epdopaa u mianerapHass monens atoma. Mojens aroma bopa.
Hcnyckanue u normouieHue ceeta arToMoM. KBaHThl. JInHeuaTpie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinyudenus. CTpoeHue aTOMHOTO
aapa. HykinonHas wmozens artomHoro sapa. HMsorombsl.  PaamoakTuBHBIE
npeBpanieHus. [lepuon momypacnaaa aTOMHBIX SAED.

SnepHble peakunu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAacCOBOTO YHUCEIL.
DOHeprust cBsI3M aTOMHBIX saep. CBsA3p Macchl M SHEpruu. Peakuum cuHTE3a H
nenenus saep. Mcrounuku sHeprun CosHia v 3BE31I.

Snepnas sHepreTuka. JleMCTBUSA PaAMOAKTUBHBIX H3IYYEHUU Ha >KUBBIC
OpPTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3IYy4YE€HUS U MOTJIOUICHHUS.

2. CnexkTpsl pa3IMYHbIX I'a30B.

3. CnekTtp Bogopoa.

4. HabGmroneHue TpekoB B kamepe Buiibcona.

5. PaboTta cuéTunka HOHU3UPYIOIIUX U3TyUYCHUI.

6. Perucrtpanus uziydeHus: IpUPOIHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnwie padbomot u onvimet.

1. HaOmroneHue CrIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUYEHUS.

2. HccrmenoBaHue TPEKOB: MU3MEPEHHUE SHEPTUHM YACTHUIBI 110 TOPMO3HOMY

nyTy (1o gpotorpadusim).

3. H3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOAYJIb.

[ToBTOpUTENHEHO--00001IAIONIUI MOIYJIb IPEHA3HAYEH ISl CUCTEMAaTU3aINI
u  0000mIeHusT MPEIMETHOTO  COJAEpKaHUs M ONbITa  JEATEIIbHOCTH,
MPUOOPETEHHOTO NP U3YUYEHUU BCEro Kypca (PU3MKHU, a TakxKe AJi MOJATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHY 10 (u3uke [ 00ydarouuxcs,
BBIOPABIIMX ATOT y4EOHBII MpeIMeET.

[Ipyn n3ydyeHUn NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATeNIbHOCTH, HA OCHOBE KOTOPBIX 00eCcHeunBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIIEIOBAHUS



SABJICHUU TPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBACHATH (U3UUYECKUE
ABJICHHS], TPUMEHSA TMOJIyYCHHbIC 3HAHUWSA, peElaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpuHUIMNIIMANBEHO AEATEIBPHOCTHBIA XapaKTeP MaHHOTO pa3/iesia peain3yercs
3a cu€Tr TOro, 4To oOOydJaroluecs BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
IpeuIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMM pacrno3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY Kalollel MPUPOie U MOBCEIHEBHOM KU3HU;

HCIIOJIB30BaTh HAyUYHbIE METObI UCCIEOBAHUS (PU3HUECKUX SIBICHUM, B TOM
YyyUCIie IS POBEPKH TMIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSIT HAy4HbIE€ OCHOBBI HamW0OJie€ BAXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPIrMH HAa OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUIOB
SHEPTUH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue (u3MKyU Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

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

B pesynbraTe uzydueHust pu3nKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs

y oOyuaronierocst 0yayT cqpopMUpOBaHbl CIEAYIONIUE JTUYHOCTHBIE PE3YyJIbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIMTAHUSA:

— MPOSIBJICHUE UHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM
(u3HUeCKOl HayKU;

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

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

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

— OCO3HaHUE BAXKHOCTH MOPAIbHO--3TUYECKUX MNPHUHIIUIIOB 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, BAXKHEWIIIEW COCTABIISIIOLICH
KYJBTYPBIL;

— pa3BUTHE HAY4YHOU JIO003HATENBHOCTH, MHTEpEca K HCCIEN0BaTEIbCKOMN
NEeATENbHOCTH;

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

— OCO3HAaHHUE IIEHHOCTH Oe3omacHoro oOpaza KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBui O€30MaCHOrO IMOBEACHUS Ha
TpPaHCIIOPTE, Ha JOpPOrax, C AJIEKTPUUYECKUM M TEIUIOBHIM OOOPY/IOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(pOpMHUPOBAaHHOCTh HaBBIKA pediiekcuu, NpU3HAHHUE CBOETrO IpaBa Ha
OIKOKY M TAaKOTO K€ MpaBa y JPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHU€ B PEUICHUWU MPaKTUYECKUX 3adad (B paMKax CEMbHU,
oOpa3oBaTeNbHOM  OpraHW3alliM, TOpoOJia, Kpas) TEXHOJOTHUUECKONH U



COI[MAJIbHOM HAMPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (PUBHUECKUX
3HAHWM;

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

e 7)3K0JIOrH4€CKOro BOCIIUTAHHUS :

e — OpHEHTAIMd Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUU I pEIIeHHus 3aaad B
o0JlacTh OKpy>Xarollled cpeabl, IUIAHUPOBAHUS TIOCTYNKOB W OILIEHKH UX
BO3MOXHBIX MTOCIEICTBUN JIJI1 OKPYKAIOILIEH CPEbI;

e — OCO3HaHHWE II00ANBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed X
pEIICHHUS;

e 8) amanTanuu K HM3MEHSIOIIMMCH YCJOBHSAM COUHUAIBHON M NPUPOIHOMI
cpeabl:

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

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

e — TNOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4yHCie GOPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SBICHUSIX;

e — OCO3HaHHUE NeHUIIMTOB COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e — IUIAHUPOBAHHE CBOETO Pa3BUTHS B MPHOOPETEHHWH HOBBIX (PHU3UUECKUX
3HAHWM;

e — CTPEMJICHUE aHAJM3UPOBATH U BBISIBIATH B3AUMOCBSI3U MPUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTOJIb30BaHUEM (DM3NUECKUX 3HAHUM;

e — OIIEHKAa CBOMX JEWCTBHM C Y4YETOM BIMSHHS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX TJI00ILHBIX ITOCJICACTBU.

METANPEAMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero oopazoBanus y o0yyaroierocsi OyayT copMupoBaHbl MeTanpeaAMeTHbIEe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEIbLHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  ydeOHBIE  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEpCaIbHBIC YICOHBIE TCHCTBUSI.

Ilo3naBaTe/ibHBIE YHUBEPCAIBHBIC y‘{eﬁﬂble IleﬁCTBHH

ba3oBblie JJoruyeckue I[eﬁCTBHH!



eBBISIBJIATH U XAPAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBNIEHU);

e YCTAHABIUBAThH CYLIECTBEHHBIN MpU3HAK KiIacCU(UKAIUU, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS;

e BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpuBaeMbIX (hakTax,
JAHHBIX ¥ HAOIIOJEHUAX, OTHOCSIIIUXCS K PU3HMUECKUM SIBJICHUSIM;

 BBISIBJIATh MPUUYUHHO--CIEJACTBEHHBIE CBSI3M MPU H3YUYECHHH (PU3HUUYECKUX
SIBJICHUW U MPOIECCOB, JEJaTh BBIBOJIBI C UCIIOIb30BAaHUEM JI€TyKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYHH,

e CAMOCTOSITEILHO BBIOMpATh CIOCO0 perieHus yueOHol (usnueckoit 3amaun
(cpaBHEHHME HECKOJBKHMX BapUaHTOB pEIICHUS, BHIOOp Haumbolee
MOAXOIAIIETO C YYETOM CAMOCTOSTENILHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareabckue 1eMCTBUS:

* ICTII0JIb30BATh BOMIPOCHI KaK UCCIE0BATENbCKUNA HHCTPYMEHT MMO3HAHUS,

¢ IPOBOJIUTh 1O CaMOCTOSATENIBHO COCTABJICHHOMY IUIaHY ONBIT, HECIIOXKHBIN
bU3UYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCleNoBaHuE (DU3UUECKOTO
SIBJICHUS;

eOLICHMBATh HAa MNPUMEHHUMOCTh M  JOCTOBEPHOCTh  HH(MOpMAIIHUIO,
MOJIYYECHHYIO B X0JI€ UCCJIEIOBAHUS UJTU HKCTIEPUMEHTA;

e CAMOCTOSITELHO (DOpMyIUpOBaTh O0OOIIEHUS U BBIBOABI MO pe3ysibTaTaM
MPOBEEHHOT0 HAOIIOACHUS, OTIBITA, UCCIICIOBAHUS;

e IPOTHO3UPOBATH  BO3MOXKHOE  JalIbHEHIIee  pa3BUTHE  (PUBHUECKUX
MIPOIIECCOB, a TAKKE BBIIBUTAaTh MPEAMNOI0KEHU 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

e IPUMEHATHh PA3JIUYHBIE METOJbl, HHCTPYMEHTHI W 3alpOChl MPHU MOUCKE U
orbope MHPOpPMAIMU WIM JAHHBIX C YYETOM MPEIOKEHHOM ydeOHOMU
bu3ruecKom 3a1aun;

e AHAIM3UPOBATH, CUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH HH(OOPMAIIHIO
Pa3JIMYHBIX BUJOB U (DOPM MpECTABICHHUS;

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

KoMmMyHuKaTHBHBIE YHHUBeEpPCaJbHbIE Y4eOHbIe 1elCTBHS:

eB XO0/I€ OOCYXJEHUsS Y4eOHOTO MaTepuayia, pe3yJbTaToOB JabOPaTOPHBIX
paboT M MPOEKTOB 3a]aBaTh BOMPOCHI MO CYIIECTBY 0OCYK/1aeMOM TEMBI U
BBICKA3bIBaTh WJIEW, HAIICJICHHBbIE HA PEIICHHE 3a/laud U MOJJepKaHue
0J1aroKeaaTeaIbHOCTH OOIICHMS,



e COTIOCTABJISATH CBOU CYXJEHUS C CYXKJIECHUSIMU JIPYTHX YUYaCTHUKOB JAUAJOra,
OOHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UIUK;

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

e MyOJMIMYHO TPEACTABIATh PE3yJbTaThl BHIMOJIHEHHOTO (PU3UUECKOTO OIbITa
(3KCTepUMEeHTa, UCCIIEA0BAHUS, IPOEKTA);

e IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAH/IHOW U UHANBUIYATbHON
paboTHI MPU PEIICHUU KOHKPETHOMN (hU3NYECKOM MPOOIIEMBI;

e IPUHUMATH 1€ COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh ACHCTBHUS 10
e€ JOCTIKEHHIO: pacupenessiTb poyiM, OOCYXJaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM padOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

e BBIMIOJIHSITH CBOKO 4acTh PadOTHI, JOCTUTasi KAUECTBEHHOTO pe3yjbTaTa Mo
CBOEMY HAIMPABJICHUI0O W KOOPJIUHHUPYS CBOM JACHCTBUS C JAPYrUMU
YjieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH

Camoopranusanmus:

e BBISIBIIATH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaILUSIX, TPEOYIOMMX JIJIst
penieHus PU3NUeCKUX 3HAHUM;

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

e CAMOCTOSITEJILHO COCTABJISATh AJTOPUTM pElICHUs] (PU3UYECKON 3aaud WU
IJIaHAa UCCIEOBAaHUSI C YYETOM HMMEIOIIMUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIjlaraéMble BAPUAHTHI PEUICHUI;

e IeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYallUU U MpeJjiaraTh IjaH €€ U3MEHEHUS;

¢ OOBSACHATh  NPUYUHBI  JIOCTOKEHHS  (HEJAOCTIIKEHHS)  pe3yJbTaToB
NEeATeNbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
(GU3UYECKOr0  HCCIEOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENbCTB, HM3MEHHUBIIUXCS CHUTyallud, YCTAHOBIIEHHBIX OLIUOOK,
BO3HHUKIIUX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

e CTaBUTh c€0s Ha MECTO JPYroro 4yeaoBeKa B XOJE CIopa WM JTUCKYCCUU Ha
Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTroro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MpU penieHnu GU3NYeCKuX 3a7ay Ui B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xoHiy o0yuenus B 7 Kjacce npeIMETHbIE pe3yJibTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

* ICIIOJI30BATh MOHATHS: (PU3UYECKUE U XUMUYECKUE SIBIICHUS, HAOII0ICHUE,
AKCIEPUMEHT, MOJIEJIb, TUNIOTE3a, €AUHULIBI (PU3UUECKUX BEIUYUH, aTOM,
MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE,
razoo0pa3Hoe), MeXaHH4IeCKOe ABIKEHNE (paBHOMEPHOE, HEpAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPUs, PAaBHOJACUCTBYIOIIAs cuia, aedopmalius
(ynpyrasi, acTudeckas), HeBeCOMOCTb, COOOIIAIOIITUECS COCY/IbI;

epaznuyaTh siBiaeHUA (Aud@dy3usi, TEIIOBOE IBUKEHHE YACTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBIXKCHHE, HEPAaBHOMEpPHOE  JBUXKEHHUE, HWHEpLHs,
B3aMMO/JICUCTBUE TEJ, PAaBHOBECHE TBEPJBIX TENl C 3aKPEIUIEHHON OChIO
BpallleHUsI, Tepefada MAaBiCHUS TBEPABIMH TeNaMH, XUIKOCTSIMU U
razamu, arMocdepHoe [aBieHHE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMNX JAHHOE (PU3UUECKOE SIBIICHHUE;

epacmo3HaBaTh MPOSBICHUE  M3YYCHHBIX  (U3UYECKUX  SIBICHUH B
OKpY’XKalollleM MHUpE, B TOM 4Yucjie (U3NYECKUE SIBJICHUS B MPUPOJIE:
MPUMEPHI JIBMIKCHHUS C PA3TUIHBIMU CKOPOCTSMH B KUBOW W HEXKHBOU
Npupojie, ACUCTBUE CHUJIbI TPEHUST B MPUPOJAEC U TEXHHUKE, BIHUSHUE
aTMoc(epHOro AaBJjeHUS Ha KUBOW OpraHU3M, IJIaBaHUE PBIO, pblYaru B
TEJIE YeJIOBEKa, MPHU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PUBHUUECKUX SBJICHUM;

e ONKCHIBATh M3YYEHHBIE CBOWMCTBA TeNl W (YU3UYECKHUE SBJICHUS, UCMIOJb3Ys
dbu3ryecKkue BENMMYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tena, Cujla TpeHus, AaBjeHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHW4ecKas padoTa, MOUIHOCTh, IJIEYO CHUJIBI,
MOMEHT CHIbl, KOI(P(DUIIMEHT TMOJE3HOr0 JEHUCTBUS MEXAHU3MOB,
KMHETUYEeCKass M TOTEHIMalbHAas SHEPrusi), MpU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIHOJB3YEMbBIX  BEJIUYUH, HX
0003HaUeHUsI W €AUHULIBI (U3UYECKUX BEJIMYHMH, HAXOAUTH (HOPMYIIbL,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMU BEIMYUMHAMU,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;

e XapaKTEepPU30BaTh CBOWCTBA T, (U3UYECKHE SBICHHUS U MPOIECCHI,
WCIIOJB3Ysl MpaBUIIa CIOKEHHS CUJl (BAOJIb OJHOW IpsiMOi), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbluara (0yi0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUs MEXaHUYEeCKOU
SHEPruM, NpPHU STOM JaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHa U
3aMMCBIBATH €70 MAaTEMATHUYECKOE BHIPAKEHUE;

¢ O0BACHATH (PU3HUYECKHE SIBJICHUS, POLECCHl U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCT€ CUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh MPUYUHHO--CJIEACTBEHHBIE CBA3U, CTPOUTH OO0BsICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ ONOpPOH Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelIaTh pacy€THbIE 3a/1a4u B 1—2 NEHCTBHS, HCHOIb3YS 3aKOHBI U (POPMYJIbL,
CBA3BIBatOLIME (DU3MUECKUE BEIWYMHBI: HA OCHOBE aHajiu3a YCJIOBHS
3alayd  3alMChbIBaThb KpaTKOE YCIOBHUE, MOACTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIe, HEOOXOUMBIE I pEUIeHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUNHBL;

e pacro3HaBaThb MpPOOJEMBI, KOTOPbIE MOXHO pEUIUTh MNpU OMOLIU
(pU3HUECKNX METOJOB, B OMMCAHUH MCCIIEIOBAHUS BBIIEIATH IPOBEPIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJIyYEHHBIM pe3yJibTaT, HAXOAUTh OIIMOKM B XOAE ONbITA, J€JIaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

e IPOBOAUTH ONBITHI IO HAOIIOJAECHHUIO (PU3NYECKUX SBJICHUNA WK PU3NYECKHUX
CBOMCTB TeN: (POPMYIUPOBATH MPOBEPSIEMBIE MPEANOJIOKEHUS, COOUPATh
YCTaHOBKY U3 MPEJJIOKEHHOIO0 000pYyAOBAaHMS, 3alIMChIBATh XOJ OIbITa U
(opMyIMpPOBATH BHIBOJBI,

e BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHHU, MAcChl Tella, 00bEMa,
CHWJIBl M TEMIIEpaTypbl C MCIOJb30BAHUEM aHAJIOTOBBIX W LH(PPOBBIX
npuOOpOB, 3alUCHIBaTH IOKa3aHUS NpUOOpPOB C YyUETOM 3aJaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

* IPOBOAUTH HMCCIEJOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKON BEIMYUHBI OT
IpYrod € HCIONb30BAHUEM IMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBWXKYIUErocs Tela OT BPEMEHU JBH)KEHUS TeNa, CHIIbI
TPEHHS CKOJILKEHUS OT Beca Teja, KauecTBa 00paOOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOMIAU COPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CHUJIIBI OT 00BbEMA
NOTpY>KEHHOW YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT INIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO, YCIOBHI
IJIaBaHUs TeJl, YCIOBUWA paBHOBECHs pblyara M OJIOKOB), y4acTBOBATH B
IUIAHUPOBAHUM  Y4E€OHOrO HCCJENOBAaHMs, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHMs], CIEAYys NPENIOKEHHOMY IUIaHy, (PUKCHPOBATh



pe3ynbTaThl TOJYYCHHON 3aBUCUMOCTH (DH3WYECKUX BEIWYUH B BUIE
MPEVIOKCHHBIX TaOMUIl W TPaQUKOB, JENaTh BBIBOJBI TIO pe3yjbTaTam
HCCJICIOBAHMS,

¢ IPOBOJNTH KOCBEHHBIC W3MEpEHUs (U3UYECKUX BEIUYNH (TJIOTHOCTH
BEI[ECTBA JKUIKOCTH W TBEPAOTO TeNa, CHJIa TPEHUS CKOJIBKEHUS,
JaBJICHUE  BO3AyXa, BBITAJIKMBAIOMIAS  CHWIa, JIEWCTBYIOIIas  Ha
MOTPYKEHHOE B JKUIKOCTH TENIO, KOAI(DPHUIMEHT TMOJIE3HOTO NEUCTBUS
MPOCTBIX MEXAaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPHU
BBITIOJITHCHUH W3MEPEHHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMUNHBI;

e COONMIONIATH TIpaBUJIa TEXHUKH 0€30MacHOCTH Tpu paboTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

e YKa3bIBaTh TPUHIUIBI JEHCTBUS TPHUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYHbl, OapomeTp,
phIUar, MOJABMKHBIN M HETIOABMKHBIN 0JIOK, HAKJIOHHAS TUTOCKOCTH;

e XapaKTePU30BaTh MPHUHIUIBLI  JCHCTBUS U3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HMX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIAITHAKN, YCTPOWCTBO BOJOMPOBOJA, THUIAPABIMYECKUN 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) MPAKTUYECKOTO
UCIIOJIB30BaHUs (DU3WYECKUX 3HAHWA B TOBCEIHEBHOW IKWU3HH IS
obecrieueHusi 0€30MaCHOCTA TpU  OOpalleHuu ¢ mOpudopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, COXPAHCHHS 370POBbS H COONIOIACHUS
HOPM SKOJIOTUYECKOTO MTOBEICHUS B OKPYIKAIOIICH Cpee;

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

¢ ICTIONIL30BATh TPH BBHITIOJHEHUN YYCOHBIX 3alaHUN HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy (U3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTEpHUAbI,
pecypchl cetn MaTEpHET, BliageTh MpuéMaMu KOHCIIEKTUPOBAHHS 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 KPaTKHWe COOOIIEHUS O Pe3yJIbTaTax MPOCKTOB
WM y49eOHBIX WCCJICNOBAaHWA, TPH ITOM TPAMOTHO UCIIOJIB30BATh



W3YUCHHBIM TOHATUMHBIN anmmapar Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJIEHUE NTPE3EHTALlNEH;

eTIPU BBINOJHEHUH YYEOHBIX TPOEKTOB U UCCIEJOBAHUM pacrpeacssiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJjadyaMu,
CI€AUTh 3a BBINOJHEHHEM IUJIaHa JACHCTBUM, aJe€KBaTHO OIEHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENbHOCTb  TIPYNIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kjacce npeMeTHbIE pe3yJibTaThl HA 0230BOM YpOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

* ICIIOJI30BATh MOHSTHUS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JIBHKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBHIINIEHHBIN TMap, BIAXXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBON JIBUTATEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, INEKTPUUYECKOE TMMOJe, TPOBOIHUKU
U TUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

e pa3nuyYaTh SBJICHUS (TEIJIOBOE paCIIMpPEHUE U CXKaTHhe, Teruionepenaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KANWJUISIPHBIE SIBJICHUS, UCIApEHHUE,
KOHJICHCAIusl, IUIaBJIEHUE, KpUCTaUIM3amus (OTBEpJieBaHUE), KUIICHHE,
Terionepeaaya (TerIonpoOBOJHOCT, KOHBEKIIHS, U3IIy4YEHUE),
ANEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3aps/iOB, JEHUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MAarHUTHOTO TOJIsi HAa TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS UHAYKIIKSA)
[0 OINHCAHUI0O MX XapaKTePHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBICHUE;

epacmo3HaBaTh  MPOSIBICHUE  M3YYEHHBIX  (U3UYECKUX  SIBICHUH B
OKpY’KalollleM MHUpE, B TOM 4ucjie (U3NYECKUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE W KaNWULSIPHBIE SIBICHUS B MPHUPOJE,
KpUCTaJUIbl B mpuponae, uznydeHue CoyHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, SJIEKTPUUECKUE
saBJeHUs B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuH, Jpedd MOoIOCOB, POJIb MATHUTHOTO TOJISL IJi KU3HU Ha
3emuie, MONSIPHOE CUSIHUE, TIPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUU

e ONIKCHIBATh M3YYEHHBIE CBOWCTBA TeNl W (YU3UYECKHUE SIBJICHUS, UCMOJb3Ys
dbu3nyeckre BEITUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOTUYECTBO
TEIJIOThI, YJleJbHAsI TEMJIOEMKOCTh BEIECTBA, VJAeJlbHAas TEIIOTa
IJIaBJICHUS], yJelibHAas TeIIoTa MapooOpa3oBaHMs, yJAelbHas TEIoTa
CrOpaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWUCTBUSL TEIUIOBOM



MAalllMHbI, OTHOCUTEJBbHAS BIIAXKHOCTH BO31yXa, JJIEKTPUUYECKUHN 3apsih,
CuJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHBIIEHWE IPOBOJHMKA,
VAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bU3UYECKUI CMBICT HUCMHOJB3yEMbIX BEIUYUH, 0003HAUECHUS U €AUHUIIBI
bU3NYECKNX BEIUYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
GU3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYUHAMHU, CTPOUTH TIpaduKu
M3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYUH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3UUYECKUE SBICHUA M IPOILECCHI,
HCIIOJIB3Yysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPHUH
CTPOEHHUs BEIIEeCTBa, MPUHLMI CYNEPHNO3ULUU IOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa s yyacTKa LEenu, 3aKOH
JIxoyna—JleHa, 3akOH COXpaHEHUs DHEpPruM, IIpU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCBIBATH €r0 MAaTEeMaTHYECKOE
BBIPAKEHHUE;

¢ O0BACHATH (PU3MYECKHE MPOLIECCHl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CUTYallMi IPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 |—2 JOrn4ecKux
iaroB ¢ omnopoi Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THBIE 3a/1a4 B 2—3 EHUCTBHS, HCIOIb3YS 3aKOHBI U (POPMYJIbL,
CBA3BIBatOLIME (DU3MUYECKUE BEIWYMHBI: HA OCHOBE aHajiu3a YCJIOBHS
3a/1a4M 3aIIMChIBATh KPATKOE YCIOBHE, BBIABIITH HEAOCTATOK JAHHBIX IS
pelieHus 3aJa4yu, BHIOMpATh 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE HJisS €€
pemeHns, NPOBOAUTH pacy€Tbl M CPaBHMBATH IIOJYYEHHOE 3HAYCHHE
(bu3UYECKON BEJIMUUHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaThb MpPOOJEMBI, KOTOPbIE MOYHO pEUUTh MNpU OMOLIU
(pU3HUECKMX METOJAOB, HCIOJNb3YS ONHMCAHUE MCCIEIOBaHUS, BBIAEIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLEHUBATh IPAaBUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIEN0BAHUsA, €1aTh BBIBOJIBI;

e IPOBOJIUTH OMBITHI MO HAOMIOJAEHUIO (DU3UUECKUX SBICHUN U (PU3UIECKUX
CBOMCTB TeN (KanWUISpHbIE SABJICHMS, 3aBUCUMOCTb JaBJICHUS BO31yXa OT
ero o0bEma, TeMIepaTypbl, CKOPOCTH IPOLIEcca OCTHIBAHMS U HATPEBAHMSI
Py U3Ny4YEHUU OT LIBETa M3Tydarouied (morjomaroniei) moBEpXHOCTH,
CKOpPOCTb HMCIAPEHUs BOJBI OT TEMIIEPATYpPhl XUIAKOCTH W IUIOMIAAHA €€
IIOBEPXHOCTH, DJIEKTPU3ALMSA TEI W B3aWUMOJCHCTBUE JIIEKTPUUYECKUX
3apsiioB, B3aMMOJEHCTBHE IIOCTOSHHBIX MAarHUTOB, BHU3yalu3alus
MArHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB, JEUCTBHUSI MATHUTHOTO MOJISI HA
NPOBOAHUK C  TOKOM, CBOWCTBA  JJIEKTPOMAarHuTa,  CBOMCTBa



ANEKTPOABUTATENSI TOCTOSHHOTO TOKAa): (OPMYJIHPOBATH MPOBEPsSEMbIC
MPEIOJIONKEHUS], COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000py0BaHUSI,
OMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIBI;

e BBITIOJIHSTH MPSAMbBIE U3MEPEHUSI TEMIIEPATypPbl, OTHOCUTEILHOU BIAXHOCTHU
BO3/yXa, CHJIbI TOKa, HAMNpPsDKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX
MpuOOPOB U JATYMKOB (PU3MUECKUX BEJIMYHUH, CPAaBHUBATh PE3yJIbTATh
M3MEPEHUN ¢ yUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;

 IPOBOJIUTHh KCCJIEIOBAHUE 3aBUCUMOCTH OJHON (DU3UYECKOU BEIMYMHBI OT
IpYyrol ¢ UCHOJb30BAaHUEM TMPSMBIX  HU3MEpPEHUM  (3aBUCHUMOCTD
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIONIAJUA TOMNEPEYHOro
CEUYEHUS U YACIbHOTO CONMPOTUBIICHUSI BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIyIIeTOo 4epe3 TMPOBOJHUK, OT HANPSXKEHUS Ha MPOBOJHUKE,
HCCIIEIOBAHUE TMOCJIEAOBATEIRHOIO U MapallIeIbHOTO  COEAMHEHUU
MPOBOJAHUKOB): IUIAHUPOBATh UCCJIEIOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJHATh W3MEPEHUs, CIeAysl MPEII0KEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOM 3aBUCMMOCTH B BHjJE TaOMUIl U TpaduKoB,
JienaTh BBIBOJIBI MO PE3yJIbTaTaM UCCIEA0BaHNUS,

e IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs] (PU3MYECKUX BeIUYUH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTHUBJICHUE MPOBOJAHMKA, padoTa U
MOITHOCTh 3JIEKTPUYECKOIO0 TOKAa): IIAaHUPOBATh H3MEPEHUs, COOUpaTh
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY, ClIe/lysl MPEIJIOKEHHOW MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

e COONIO/IATH MpaBWIa TEXHUKU 0€30MacHOCTU MpU padboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

e XapaKTEepPU30BaTh  NPUHIMUIBI  JACHCTBUS  U3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa MX ONUCaHHUs (B TOM YHCIIE:
CUCTE€Ma OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUHUK DIIEKTPUUYECKOW HHEPTHUH, 3IEKTPOOCBETUTEIbHbBIC
MpUOOPHI, HArpeBaTEIbHbBIE IEKTPONPUOOPHI (TPUMEPHI), SIEKTPUUECKUE
MPEOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENIh TOCTOSIHHOTO TOKA),
WCIIOJB3Ysl 3HAHUSA O CBOMCTBaX (DU3UUYECKUX SBJICHUN M HEOOXOJUMBbIE
du3nYecKkre 3aKOHOMEPHOCTH;

epacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA U HU3MEPUTEIbHBIE
npuboOpbpl MO CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, THUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISTH CXEMbl JJIEKTPUUYECKUX
LeTel ¢ MmocneqoBaTeNbHBIM U MapajuleIbHBIM COEMHEHUEM 3JIEMEHTOB,
pasiinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX LIETICH;



e IPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMALIUIO O TPUMEPaAX) NPAKTUUECKOTO
WCIOJB30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEJHEBHOM JKU3HMU IS
obecrieueHusi 0€30MaCHOCTA TpU  OOpalleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOICTBAMH, COXPAHEHHS 3J0POBbSI U COOJIIOJCHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;

¢ OCYLIECTBIISITh  MOUCK HWH(OpManuu  (QU3UYECKOTrO  COAECpXKaHUS B
NHtepHere, Ha OCHOBE WMEIONMIUXCS 3HAHUM M MYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIJCHATh HMHQOpMAIUIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;

* ICTIIOJI30BATh TPHU BBHIMOJHEHUH YYEOHBIX 3aJJaHU HAYyYHO--MOMYJISIPHYIO
nuTepatypy  (GU3MYECKOrO0  COAEpKaHUsS, CIPABOYHBIE MaTepualbl,
pecypcsl cetu HTepHET, BiaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPATKUE YCTHBIE COOOIIECHMUS,
0000mas wHpOpMAIUI0 W3 HECKOJbKHUX MCTOYHHUKOB (DU3MIECKOTO
COJepKaHMs, B TOM 4YHCIE MyOJIMYHO MPEACTABIATH PE3yJbTaThl
MPOEKTHOU WJIM UCCIEI0BATEIbCKON NIESITENHbHOCTH, MPU 3TOM T'PAMOTHO
WCIOJB30BaTh M3YUYEHHBIM TMOHSITUHHBIN anmapar Kypca (U3HUKH,
CONPOBOK/IaTh BHICTYIJICHUE IPE3CHTAIIUEH;

eTIPY BBIMOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAHUN (PU3HMUECKUX
MPOIIECCOB pacHpeiessiTh O00s3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJla4yaMHU, CIEIUThH 3a BHIMIOJHEHUEM ILJIaHA JNEUCTBUN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEeATEeNbHOCTh TPYMIIbI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHUE,
MPOSIBIISASI TOTOBHOCTH pa3peiiatb KOH(MIUKTHIL.

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

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

e CIIOJIb30BAaTh  MOHSATHUS: CUCTeMa OTcu€Ta, MaTepuajbHas TOYKa,
TPaeKTOPHUs, OTHOCUTEIHHOCTh MEXAaHUYECKOrO JBIKEHUS, aedopmalus
(ynpyrasi, mjactuuyeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U MEPErpy3KH, HEHTP TIKECTHU, aOCOIIOTHO TBEPIIOE TENO,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHusl U
BOJIHBI, 3BYK, WH(pPa3ByK U YyJIbTPa3BYK, JJIEKTPOMArHUTHBHIE BOJHBI,
[IKaJia 3JE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCITYCKaHUS U TOTJIOIIEeHHS, albda-, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SI/IEPHAsi SHEPIeTHKA;

epa3nuyaTh SBICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHENHOE JBUXKEHHE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, B3aMMOJICUCTBUE



T€J, PEaKTUBHOE JBUXKEHUE, KOJIeOATeNbHOE IBUXKEHHE (3aTyXalollue U
BBIHYXJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTpaKECHUE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKCHHE U MPEIOMIICHUE
CBE€Ta, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3loKeHue 0eIoro CBeTa B
CIEKTp U CIOXXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETa,
€CTEeCTBEHHAas PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOr0 CHEKTpa
M3JIy4YEHUs ) TI0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIMBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBICHUE;

epacmo3HaBaTh MPOSBICHUE  M3YYEHHBIX  (DU3UYECKUX  SBJICHUU B
OKpYy’XaroleM Mupe (B TOM YHCle (PU3MYECKUE SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIUBHI, ABUXKEHUE T1aHeT CONHEYHOU CUCTEMBbI, PEaKTUBHOE
JIBIDKEHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB >KUBOTHBIMH,
3eMJIETpSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3XO, IIBeTa Tel,
ONTUYECKHUE SIBJICHUSI B MPUPOJIe, OMOIOTHYECKOE NEUCTBHE BUAMMOTO,
yabTPaUOJIECTOBOIO W PEHTICHOBCKOTO M3Ty4YEHUH, €CTECTBEHHBIM
paauoaKTUBHBIN (DOH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3ITYUYCHHE
MPUPOJHBIX MUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX H3JIYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MpH STOM NEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYLIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (U3UUECKHUX
SIBJICHUU;

e ONIKCHIBATh M3YYEHHBIE CBOWCTBA TeNl W (YU3UUYECKHUE SIBJICHUS, UCMOJb3Ys
du3uyeckre BENIMYMHBI (CpEeIHsi M MIHOBEHHAas CKOPOCTh Tejla IMpu
HEPAaBHOMEPHOM JIBJKCHUH, YCKOpPEHHE, IMEepEeMEIleHHE, MyTh, YTrIoBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YNPYrOCTH, CUJA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJE€HUSI, BEC Tella, HUMIIYJIbC Tejla, HUMIIYJIbC CHUJIbI,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHIHAIbHAS HHEPIHs Teia,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrusl CXKaTou
NpY>XKUHBI, KUHETUYECKass DSHEpPrus, IOJHAas MeXaHW4yecKass DSHeprus,
MepUoJ U 4acToTa KoJieOaHU, IIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPETOMJIECHUS CPE/bl), MPU OMUCAHUU
MPAaBUJIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCHOJb3yEMbIX BEJIHYMH,
0003HaYeHUsI W €AUHULIBI (U3UYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIbL,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMHU BEIMYUMHAMU,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;

e XapaKTEpPU30BaTh CBOWCTBA T, (UUYECKHE SBICHHUS U MPOIECCHI,
UCIIOJB3YsI 3aKOH COXPAHEHMsI PHEPTrUM, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLNN CYNEPHO3ULIMK CHUJI, TPUHIHUI OTHOCHUTENIbHOCTH [anwuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3aPsSJ0BOIO U MAacCOBOTO YKCEN



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

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

e pellIaTh pacyETHBIE 3a7auM (OMUPAIOIIKUECS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCITOJIB3YST 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (DU3NUECKUE BEIMYWHBEI:
Ha OCHOBE aHaJM3a YCIOBUS 3a/Jauyd 3alHChIBaTh KPaTKOE YCIOBHE,
BBISIBIIATH HEIOCTAIONINE W M30BITOUYHBIC AHHBIC, BEIOMPATh 3aKOHBI U
dbopMyITBI, HEOOXOAMMBIE JIJISI PEIICHIS, TIPOBOIUTEL PACUETHI U OIICHUBATH
PEATHCTHYHOCTH TTOJTYYCHHOTO 3HAYCHUS (PU3HUECKON BETNYUHBI,

e paClio3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIIUTh TMPU TTOMOIIU
(¢u3HUEeCKMX METOJOB, HWCIIONB3Ysl OMHMCAHWE WCCICIOBAHUS, BBIICIATH
MpOBEpsSIEeMOE  TIPEANOJIOKECHNE, OICHUBATh NPABWIHHOCTH  MOPSIIKA
MPOBEJCHHSI  WCCJICAOBAHWS, JElaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIOACHUH U OTBITOB;

e IPOBOJINTH OTBITHI TI0 HAOIIOMCHHUIO (DU3UICCKUX SBICHUN WA (PU3HUECKHIX
CBOUMCTB Ten (M3y4deHHE BTOPOTO 3aKoHa HBIOTOHA, 3aKOHA COXPAHCHUS
OHEPTUU, 3aBUCUMOCTH TMEepHoAa KoJIeOaHWN TPYKWHHOTO MasTHHUKA OT
MacChl Tpy3a U KECTKOCTU MPYXKUHBI M HE3aBUCUMOCTH OT aMILIUTYIbI
MajbIX  KoJIeOaHWW,  TPSIMOJWHEHHOE  paclpoCTpaHEHHWE  CBETa,
pasnokeHne OeNoro CBeTa B CIEKTP, M3YyUEHHUE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKaje M CBOMCTB H300pakeHUs MpeaMera B coOuparoien
TUH3e, HAOMIOEHNE CIUIONIHBIX W JUHEHYATHIX CHEKTPOB H3IIYUCHUS):
CaMOCTOSITEIbHO  cOOMpaTh yCTAHOBKY U3 H30BITOYHOTO Habopa
o0OpyIoBaHUS, ONHUCHIBATH XOJ  OMBITAa W €r0  Pe3yJbTarThl,
(GbOopMyIHpPOBaTH BHIBOIHI,

 POBOJANTH TIPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX WU3MEPEHUN, OTMpenesss
cpeaHee 3HAayeHHWE U3MepsieMOM BeaU4YUHBI ((DOKYCHOE paccTOsHUE
coOuparoniei JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEPEHUs
(M3MEepUTENHHOTO MPHOOpPa);

¢ IPOBOANTH HMCCJICIOBAHWE 3aBUCHUMOCTEH  (PU3WYECKUX BEIUYUH C
WCITOJIP30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHUMOCTh IYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHHHM 0O€3 HadadbHON CKOPOCTH, TEpHOJa
KOJICOaHMI MaTeMaTHYeCKOTO MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yrila OTpaKEHUS CBETa OT yIJia MaJeHUs W yIJIa MPEJIOMIICHUS OT yTia
MajieHus): IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSTENIBHO COOMpaTh



YCTAHOBKY, (PUKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOM 3aBUCHUMOCTH
GbU3MUEeCKUX BEIWYMH B BHUIE TaOJUIl U TpaduKOB, JAeiaTh BBIBOJBI IO
pe3yJibTaTaMm UCCIIEA0BaHNUS;

e IPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3UYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tela TMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOpEHHE CBOOOAHOTO MajeHus, >KECTKOCTh MPYKUHBI, KOADPUIUEHT
TPEHUS CKOJBXKEHHUS, MeXaHudyeckas pabdoTa UM MOUIHOCTh, 4YacTOTa U
nepuoj; KojebaHuW MaTeMaTHYECKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolie JIMH3bI, PaJUOAKTUBHBIN  (HOH):
IJIAHUPOBAaTh U3MEPEHUS, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEeNys MPEAJIOKEHHON MHCTPYKIIUH, BHIYUCIATh
3HAQYEHUE BEJIMUMHBI U aHATU3UPOBATh MOTYUYECHHBIE PE3YJIbTAThl C YUETOM
3a/IaHHOM MOTPEITHOCTH U3MEPEHUN;

e COONIO/IATH MpaBWIa TEXHUKU 0€30MacHOCTU MpU padboTe ¢ 1adopaTOPHBIM
o0opynoBaHUEM;

epa3nMYaTh OCHOBHBIE TMPU3HAKU M3YUYEHHBIX (PUBHUECKUX MOJEINEeH:
MarepuajibHas Touka, a0COJIOTHO TBEPJOE TEJNO, TOUECUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJEJNb aToMma, HYKJIOHHas
MOJIEIb aTOMHOTO 5i/Ipa;

e XapaKTEpPU30BaTh  NPUHIMUIIBI  JACHCTBUS  M3YYEHHBIX MpuOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa MX oONuUcaHus (B TOM YHCIIE:
CIIUJIOMETpP, JaTYUKHU TOJIOKEHUS, PACCTOSHUA W YCKOPEHUs, paKera,
9XOJIOT, OYKH, TMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOM, JO3UMETP, Kamepa BunbcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUH U  HEOOXOoIUMbIe  (PU3HUECKUE
3aKOHOMEPHOCTH;

* ICIIOJIb30BAaTh CXEMbl M CXEMATHUYHBbIE PUCYHKH W3YUECHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIIECCOB
MpU PEUICHUU Y4YEOHO--TIPAaKTUYECKUX 3aJad, ONTHYECKUE CXEMbl s
MOCTPOECHUS M300paKEHUM B TUIOCKOM 3€pKajie U cOOUparomieit JINH3E,

e IPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMALIUIO O TPUMEPAX) NPAKTUUECKOTO
WCIOJB30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEIHEBHOM JKU3HMU s
oOecrieueHusi 0€30MaCHOCTA TpU  OOpalleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;

¢ OCYLIECTBIISITh  MOUCK HWHpOpManuu  (QU3UYECKOTrO  COAEpKaHUS B
NutepHete, caMoCTOSTENBHO (OPMYJIUPYST TOUCKOBBIN 3aMpOC, HAXOIUTh
MyTU OMPEACIICHUS] JOCTOBEPHOCTH MOJyYEHHON MH(OpPMAIIMU HA OCHOBE
MMEIONIUXCS 3HAHUN U JIOTIOJIHUTENIbHBIX UCTOYHUKOB;



e WCTIOJB30BAaTh MPH BBHITIOJHEHUH YYEOHBIX 33JJaHWA HAyYHO--TIOMYJISIPHYIO
TUTEPATYPy PU3HUECKOTO COJIEP KaHMS, CIIPABOYHBIE MaTepUaJIbl, PECYPChI
cetu UHTepHeT, BrmaneTh mNpuéMaMH KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHust HHGOPMAIIUKA U3 OJTHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE
nH(OpMAIIUU W3 HECKOJbKHX HMCTOYHUKOB (U3MUECKOTO COJEpKaHUS,
MyOJIWYHO TIPENICTABIIATh Pe3yJIbTaThl MPOSKTHOW HIIA MCCIICIOBATEIHCKOM
NESTENHbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIB30BAaTh  HM3yYCHHBIN
MOHSATUWHBIN amnmapar u3ydaeMoro pasnuena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE TIpE3CHTAIMell ¢ Yy4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos
Ne HanmMeHoBaHMe pa3je/ioB U TeM
KonTtpouabnsbie | IIpakTmuc
n/n NPOrpaMMbI Bcero
padoThI padoThI
Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MHUpPa
1.1 ®dusuka - HayKa 0 IpUpoae 2
1.2 DU3NYECKUE BETUYUHBI 2 1
1.3 EcTecTBeHHOHAYUHBIM METO/I TO3HAHUS 2 1
Hroro no pazneny 6
Pa3pnen 2. IlepBoHayanbHble CBeIeHNs 0 CTPOCHNH BellleCTBA
2.1 Crtpoenue BemiecTBa 1
29 JIBHU>KeHue U B3aUMOJICHCTBUE YACTHII ) 1
' BEIECTBA
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2
Hroro no pasneny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBue Te
3.1 Mexanudeckoe ABUKEHUE 3
3.2 HNuepuus, macca, INIOTHOCTh 4 1




33 Cuna. Bunel cun 14 2
Hroro no pasneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 [aBnenue. Ilepenaya naBneHust TBEpAbIMU 3
' TeJIaMu, )KUJIKOCTSIMU U Ta3aMu
4.2 JlaBieHue KuJIKOCTU 5
4.3 ATMOcdepHOe TaBICHHE 6
44 JleficTBHE )KUIKOCTHU U Ta3a Ha IOTPYKEHHOE 7 3
' B HUX TEJO
Hroro no pasneny 21
Pasnen 5. PaGora 1 MOIIHOCTDH. JHeprus
5.1 PaGora u MmomtHOCTH 3 1
5.2 [IpocTeie MexaHU3MBI 5 1
53 MexaHnueckasi JHEpIrHst 4 1
Hroro no pasneny 12
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KIIACC

Kosnu4yecTBo yacos
HanMeHoBaHMe pa3je/ioB U TeM
Ne n/m Koutpoabueie | I[IpakTuy
NMPOrpaMMsbI Bcero
padoThI padoThI
Pasnea 1. TenuioBble siB1eHUSA
1.1 CrpoeHue u cBOWCTBa BelleCTBa 7
1.2 TeroBbIe MpOLECCH 21 1 5
Hroro no pazneny 28
Pasnen 2. diiekTpuyeckne 1 MArHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsDKEHHBIE Tela 7 |
' Y HX B3aUMO/ICHCTBHE
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 20 1 7
2.3 MarHuTHbI€ SIBICHUS 6 1 L.5
24 DneKTpoMarHuTHasi UHAYKIUs 4
Hroro no paszneny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KIIACC

HanMeHoBaHMe pa3je/ioB U TeM

KoaunuyecTBO 4acoB

Ne n/mm Kontpoabubie | IlpakTny
NMPOrpaMMsbI Bcero
padoThI padoThI
Pa3nen 1. MexaHn4ecKHe IBJICHUS
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €r0 10 |
' OTIMCaHUS
1.2 BsaumogeiictBue Ten 20 1 3
1.3 3aKOHbBI COXpaHEHUs 10 3
Hroro no pazneny 40
Paznena 2. MexaHH4YecKHe K0JI€0aHHUA H BOJTHEI
2.1 Mexannueckue KojieOaHus 7 3
2.2 MexaHuueckne BOJIHBL. 3BYK 8 1 3
Hroro no pazneny 15
Pa3zpnen 3. DiieKTpOMATHUTHOE T0JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJE U 6 )
' 3JI€KTPOMArHUTHbBIE BOJIHBI
Hroro no paszneny 6
Pa3nea 4. CBeToBbI€e IBJICHHS
4.1 3aKOHBI paclpOCTPaHEHUSI CBETA 6 2




4.2 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3
4.3 Pasnoxxenue 6emoro cBeta B CIIEKTP 3 2
Hroro no paszneny 15
Pasnen 5. KBanTtoBble siBJIeHHS
5.1 Hcnyckanue u norjioneHue cBeTa aroMOM 4 1
5.2 CrpoeHue aTOMHOTO sijipa 6 1
53 SnepHblie peakuuu 7 1
Hroro no pazneny 17
Pasnea 6. [loBTopuTenbH0-00001a101M I MOYJIb
6.1 [ToBTOpEeHME U 006001IEHUE COTCPKAHUS 9 )
' Kypca pusuku 3a 7-9 kimacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Konn4yecTBo yacos
Ne Jl
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero 74
padoThI padoThI
1 ®usuka — HayKa O PUPOJE. 1
SIBnenus npupoasl
2 DU3NYECKUE ABIICHUSA 1
3 duznuecKue BeIUYUHBI U UX )
U3MepeHue
VYpok-uccnenosanue "M3mepenne
4 TeMIIepaTypbl IPU MOMOIIH ) |
KHUJKOCTHOTO TEPMOMETpA U JaTUUKa
TeMIiepaTypbl"
MeTo1bl Hay4HOTO TIO3HAHMSI.
5 Onwucanue GpU3NUECKUX SBICHUN C 1
[IOMOILBIO MOJEIeN
VYpok-uccnenosanue "IIposepka
6 TUIIOTE3bI: 1aJbHOCTh MOJIETA IIapUKa, ) |
IIyIIEHHOI0 TOPU30HTAJIBHO, TEM
Oosble, yeM OoJIbIIe BHICOTA ITyCcKa"
Crpoenue BemiectBa. OMbITHI,
7 JIOKa3bIBAIOIIUE JUCKPETHOE 1
CTPOEHHE BEILLECTBA
8 JIBH>KeHue yacTHIl BENIECTBA 1




VYpok-uccnenoanue «OMbITHI 11O

9 HaAOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»

10 ArperatHble COCTOSIHUSI BEIIECTBA
OCOOEHHOCTH arperaTHbIX COCTOSIHUI

1 Bozbl. O000IIEHNE 11O pa3eny
«IlepBoHauanbHBIE CBEACHUS O
CTPOEHHUH BEILLIECTBAY
MexaHndeckoe IBUKECHUE.

12 PaBHOMEpHOE U HEpaBHOMEpPHOE
JBUKECHHE

13 Ckopoctb. Ennnuiel ckopoctu

14 Pacuer nmyTu ¥ BpeMEHU IBUKCHUS

15 Nuepuusa. Macca — Mmepa
UHEPTHOCTH TEJ

16 IInotHoCTh BewmecTBa. Pacuer maccsl
u o0beMa Tea Mo ero MIOTHOCTH

17 JIaGopartopHas pabota «OnpeneneHue
IJIOTHOCTU TBEPAOTO TEJIA»

13 Pemenue 3anay no teme "IlnotHOCTH
BemecTna"
Cuia Kak XxapakTepucTHKa

19 B3aumojeincTBus Tea. Cuna
ynpyroctu. 3akoH ['yka

20 JIaGopatopHas pabora «3yuenue

3aBUCHUMOCTHU PACTAKCHUA




(meopmanum) Ipy>KUHBI OT
IIPUJIOKEHHOM CUIIBD»Y

21 [[“IBnenue TsroTeHus. Cuia TSKECTH
CBsi3b MEX]ly CHIJION TSKECTH U

22 maccoii Tena. Bec Tena. Pemenue
3ajad4 1o teme "Cuna tshxect"

” Cuina TsSKeCcTu Ha APYTHX IJIaHeTaxX.
du3nuecKre XapakKTepUCTUKH TIAHET

24 N3mepenue cuil. lunamomeTp

25 Bec tena. HeBecomocTh
CnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX

26 10 OJAHOM MPSIMOM.
PaBHOpelicTBYIOIIIAsA CHIT

7 Pemenue 3ama4d mo Teme
"PaBHoaeiicTBytomnias cun"

73 Cuna tpenus u e€ Buasl. TpeHue B
MPUPOJIE U TEXHUKE
JlaGopatopHas pabora «3yuenue
3aBUCUMOCTH CHUJIbI TPEHUS

29 CKOJIbKEHHS OT CHJIBI JaBJICHUSA U
XapakTepa CONMPUKACAIOITUXCS
IMOBEPXHOCTEN

30 Pemrenue 3anau Ha onpeneneHue
PaBHOACUCTBYIOLIEN CHJIbI

31 Pemenue 3amad mo Temam: «Bec

tenay, «['papudeckoe n3obpaxxeHue




cuny, «Cunbly, «PaBHOACHCTBYIOIIAS
cUID»

Konrponbnas pabora no Temam:
«MexaHnueckoe ABIDKeHUEY, «Macca,

32 ILIOTHOCTHY, «Bec Tenay,
«I['padmueckoe n300pakeHue CUi,
«Cunb»

13 Hasnenne. CriocoObl yMEHbIICHUS U
YBEJIUYCHUS TaBICHUS
JlaBiieHue ra3a. 3aBUCUMOCTD

34 JIaBJICHUS Ta3a OT 00bEMa,
TEeMIIepaTypbl
[Iepenaua naBieHus: TBEPABIMU

35 TeJIaMu, >KMJIKOCTSIMHU U Ta3amHu.
3akon [lackans

36 JlaBiieHue B )KUJIKOCTHU U Ta3e,
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTH

37 Pemenue 3anau o teme «J/lapieHue B
KUJKOCTH U Taze. 3akoH [lackamns»

38 Coobmarormuecs: CocyIbl

39 I'mppasinueckuii npece

40 Manomerpsl. IlopuiHeBon
JKUIKOCTHBIM HAacoc

41 ATmocdepa 3eMiH U IPUYKHBL &
CYILIECTBOBaHUS

42 Bec Boznyxa. AtmochepHoe




JaBJICHUE

43

W3mepenne atMocepHOTo JaBICHHUS.
OnsiT Toppuuennu

44

3aBUCHUMOCTB aTMOC(EepHOTO
AAaBJICHUA OT BBICOTHI HAJl YPOBHCM
Mopst

45

Bbapomertp-anepounsa. AtmochepHoe
AAaBJICHUC HA PA3JIMYHBIX BBICOTAX

46

Pemenne 3agay mo reme "
ATmocdepHoe naBieHue”

47

JleficTBHE )KMIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJO.
ApxumenoBa cuiia

48

JIaGopartopHas pabota «OnpeneneHue
BBITAJIKUBAIOIIEH CUJIIBI,
JEWCTBYIOLLEH HA TEJO, ITOIPYKEHHOE
B JKUJKOCTb)»

49

JIaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00bEMA MOTPYKEHHOM
B )KMJIKOCTb YaCTH TEIa»

50

IIlnaBanue Ten

51

JIaGoparopHas paboTa
"KoHcTpyupoBaHue apeomMeTpa Win
KOHCTPYUPOBAHUE JIOAKU U
onpeJeraeHue e€ rpy30no bEMHOCTH"

52

Pemenue 3amau o remam: «I1lnaBanue




cya0B. Bo3nyxomniaBaHuey,
«/laBiIeHHE TBEPIBIX TEJN, )KUIKOCTEH
U Ta30B»

KonrponsHas pabora o Teme

53 «JlaBneHue TBEPABIX TEN, KUIAKOCTEU
Y Ta30B»
54 Mexanunueckasi pabota
55 MomHocTh. EMUHUIBI MOIIIHOCTH
VYpok-uccnenosanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAaEMOil Ipu 1
noabEMe 1o JecTHuue"
57 IIpocTsie MexaHu3Mbl. Pryar.
PaBHOBecue cuit Ha ppruare
Prrdaru B TexHuKe, OBITY U IPUPOJIE.
58 JIaGoparopHas paboTa
«HccnenoBanue ycinoBuii paBHOBECHS 05
peruara»
59 Pemrenue 3agad mo reMe «Y CIIOBUS
PaBHOBECHSI pbIyara
KoaddutmenT monesnoro neicTBus
60 Mexanu3ma. Jlaboparopuas pabota
«U3mepenne KI1/I HakIOHHO# 05
IIJIOCKOCTH
61 Pemrenne 3agau mo teme "Pabora,
MoiHocTs, KITT"
62 Mexanudeckas HEprusl.




Kunernueckas v moTeHIHaIbHAs
SHEprus

63

3aKOH COXpaHEHMsI MEXaHUYECKOU
SHEPruu

64

YPOK-3KCIIEpUMEHT 1O TEME
"DKCnEepUMEHTAIbHOE ONIPEAEIEHUE
W3MEHEHUSI KHHETUYECKON U
MOTEHIMATIBLHON SHEPTUU TIPU
CKATBIBAHUH Te€JIa IO HAKJIOHHOU
MJI0OCKOCTH"

65

KonrponsHas pabora o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

66

PesepBHbIit ypok. Pabora ¢ TekcTamu
o Teme "MexaHnnuyeckoe ABuxeHue"

67

PesepBHbIit ypok. Pabota ¢ TekcTamu
1o TeMe "JlaBneHue TBEPABIX TEN,
XKUJKOCTEN U ra3oB"

68

PesepBHbIit ypok. Pabota ¢ TekcTamu
o TeMe "PaboTta. MOIIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KIIACC

KoaunuyecTBO 4acoB

Ne Tema ypoka Konrtpoabnsie | IIpakTnueckue A
n/n Bcero n
padoThI padoThI
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIE 1
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpAOTO, JKUIKOTO U 1
ra3000pa3HOro COCTOSHUN BEIIeCTBA
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHJIKOTO U Ta3000pa3HOr0 COCTOSHUIA 1
BEIIECTBA HA OCHOBE I0JIOXKEHUN
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
5 Kpucrannmuueckue u amopgHbIe Tena 1
6 CMauuBaHue U KanWUISIPHOCTb. 1
IToBepXHOCTHOE HaATsKEHUE
7 TemnoBoe paciIMpeHue U cxKaTue 1
Temnepatypa. CBsi3b TEMIIEPATYPBI CO
8 CKOPOCTBIO TETNIOBOTO JBUKEHUS 1
4acTHIL
9 Buytpennss sneprus. CriocoOsl 1
N3MEHEHUS BHYTPEHHEN YHEPTUH
10 Buns! Teruonepenaun 1




11

VYpoxk-koHpepenuus "IIpakruyeckoe
HCTIOJIb30BAHUE TEIUIOBBIX CBOMCTB
BEIIECTB M MAaTEPUAJIOB B LIEJSIX
sHeprocOepexeHus"

12

KomnyecTBO TEIIOTHI. YILCJ'H:HaH
TCIIJIOCEMKOCTD

13

YpaBHEHHE TEIUIOBOTO OanaHca.
TemmooOMeH 1 TEIIOBOE paBHOBECUE

14

JIaGoparopHas paboTa
"HccnenoBanue SIBIEHUS
TETI000MEHa MPU CMEIINBAHUHT
XOJIOAHOU U ropsiueit Boabl"

15

Pacuer xonndecTBa TCIIJIIOTHI,
H606XOI[I/IMOI‘O IJId HarpeBaHus TEia
" BBIACTIACMOTIO UM IIPH OXJIAKACHUN

16

JIaGopartopHas pabota "OnpezneneHue
yAEJIbHON TEMJI0EMKOCTH BemiecTra"

17

DHeprus ToIvMBa. Y IenbHas TeIioTa
CrOpaHus

18

[InnaBnenue u oTBEpACBaHUE
KPUCTAJUIMYECKHUX TEIl. Y IeIbHast
TEIUIOTA IJIABJICHUS

19

JIaGopartopHas pabota "OnpezneneHue
yAEJIbHOM TEIUIOTHI TUIaBJIeHUs Jibaa"

20

[TapooGpazoBaHue U KOHICHCAITHSL.
Hcnapenue

21

Kunenwue. YI[CJIBHaSI TCILIOTa




napooOpazoBaHMs U KOHICHCALIUH.
3aBHCHMOCTB TEMIIEPATYPbl KUTICHHS
OT aTMOC(EpPHOTO AaBJICHHUS

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Omnpenenenue
OTHOCUTEILHOMN BIaXXHOCTH BO3yXxa"

23

Pemenue 3aa4 Ha OMIpCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIHIB pabOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs

25

KII/I TerymoBoro nBuraTess.
TenoBble ABUTATENH U 3alIUTA
OKpYKarolle cpeasbl

26

3aKOH COXpaHEHMSI U IIPEBPALLEHUS
SHEPTUU B TEIJIOBBIX MPOLIECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIe IBJICHUS.
N3meneHue arperaTHeIX COCTOSTHUM
BelecTna"

28

KonrponsHas pabora o Teme
"TemuoBble siBieHus. MI3MeHenne
arperaTHbIX COCTOSIHUI BelecTBa"

29

Dnekrpusainus Ten. /[Ba pona
AIEKTPUUECKUX 3aps 0B

30

VYpok-uccnenoBanue "IneKTpu3anusl
T€Jl UHAYKIUEN U IIPU
COMPUKOCHOBEHHUH"




31

B3aumopeincTBue 3apsyKeHHBIX TEIL.
3axkoH Kynona

32

DNEKTPUUECKOE TOJIE.
Hanpsis>keHHOCTB DJIEKTPUYECKOrO
nosist. [lpuHnun cynepno3uuuu
JJIEKTPUYECKUX TOJIEH

33

Hocurenu 3nekTpruueckux 3apsiioB.
OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

34

IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsiaa

35

Pewrenue 3a1a4 Ha IpUMEHEHUE
CBOMCTB JJICKTPUYECKUX 3aps0B

36

DNEKTPUUECKUI TOK, YCIIOBUS €TI0
cyuiectBoBanus. IcTouHNKH
ANEKTPUYECKOTO TOKA

37

JIeNCcTBUA DIIEKTPUYECKOTO TOKA

38

VYpok-uccnenosanue "JleiictBue
3JEKTPUYECKOTO TOJIs Ha TPOBOIHUKHU
U JUAJIEKTPUKHU"

39

DNEeKTPpUYECKUM TOK B METaJLJIaxX,
KHUIKOCTSX U razax

40

DneKkTpruyecKas 1ernb U €€ COCTaBHbIE
4acTH

41

Cuna Toka. JJaboparopHnas paboTa
"N3mepeHue U peryarupoBaHUE CUIIBI
ToKa"

0.5




42

DJeKTpUUecKoe HapsHKEHHE.
Bonbr™merp. JlabopaTopHas padora
"N3mepenue u peryiupoBaHue
HanpspkeHus"

0.5

43

ConpoTHuBieHHE TPOBOAHMKA.
VY nenpHOE CONMPOTUBIICHNE BEIIECTBA

44

JIaGoparopHas paboTa "3aBUCUMOCTb
AJIEKTPUUYECKOTO COMTPOTUBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIIA 1
MIONEPEYHOr0 CEYEeHUs U MaTepuana”

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma 1715 yyacTka
Lenu

46

JIaGoparopHas paboTa
"HccnemoBanne 3aBUCUMOCTH CHUJIBI
TOKa, WAYILETro Yepe3 pe3ucTop, ot
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

47

HOCHGI[OB&TGJIBHOG " MapaJlJICIbHOC
COCAUHCHUS IMPOBOIHUKOB

48

JIaGopatopnas pabota "IIpoBepka
MpaBUjIa CI0KEHUS HAMIPSDKEHUH MpH
MOCJIeI0BATEIbHOM COSIMHEHHH ABYX
pe3uctopos”

49

JIaGopatopnas pabota "IIpoBepka
MIpaBUiIa IS CHIIBI TOKA MPH
napajieIbHOM COSTMHEHUHN
pe3uctopos"




50

Pewrenue 3axa4 Ha IpUMEHEHUE
3akoHa OMa 17151 pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

51

PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[xxoyins-Jlenna

52

JIaGopartopHas pabota "OnpezneneHue
paboThI U MOLITHOCTH AJIEKTPHUYECKOTO
ToKa"

53

DJeKTpUYecKue ey U MOTpeOuTenn
AJIEKTPUUYECKON YHEPTUU B OBITY.
Kopotkoe 3ambikaHue

54

[ToaroroBka Kk KOHTPOILHOM paboTe
110 TeMe "DIIEKTPUUECKHUE 3apsilIbl.
3apsKEHHBIE TENa U UX
B3auMozcicTBus. [locTOSHHBIN
ANEKTpUYECKUi TOK"

55

KonrponsHas pabora o Teme
"DnekTpudecKue 3apsbl.
3apsKEHHBIE TENa U UX
B3auMozeiucTBus. [locTOSHHBIN
ANEKTpUYECKUI TOK"

56

ITocTosiHHBIE MATHUTEIL, UX
B3aUMOJICHICTBHE

57

Ypok-uccnenosanue "U3yuenue
HOJIEH TIOCTOIHHBIX MAarHuToB"

58

MaruutHoe 1nosie. MarauTHoe moJjie
3eMJId U €10 3HaUYEHHE JUIA KU3HU Ha
3emie




59

OmneIT OpcTena. MarHuTHoe nojue
AIEKTPUYECKOTO Toka MaruutHoe
I10JI€ KaTYIIKH C TOKOM

60

[IpuMeHeHne IEKTPOMAarHuToB B
texHuke. Jlabopatopnas padora
"U3yueHnue necTBUsI MAarHUTHOTO
I10JI HA IIPOBOJIHUK C TOKOM"

0.5

61

DneKTpOoABUTaTENb IOCTOSTHHOTO
ToKa. Mcronb3oBanue
ANEKTPOABUraTENEH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JIaGoparopHas paboTa
"KoHcTpyupoBaHue u u3yueHue
paboThI ekTpoaBuraTess"”

62

OmnsiTel @apanes. 3aKoH
AEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuno Jlenna

63

OnexrporerepaTop. CriocoObl
MOJTY4EHHS JJICKTPUIECKOW SHEPTHU.
DneKTpOCTaHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPruu

64

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUIECKUE U
MAar"duTHbIE SIBJIcHUS"

65

KonrponsHas pabora o Teme
"DeKTprUUeCcKue U MarHUTHbBIE
SIBJICHUS"

66

PesepBHbIit ypok. Pabota ¢ Tekctamu




o teme "TermnoBsle sBiaeHus"

PesepBHbIit ypok. Pabota ¢ TekcTamu

67 o teme "[locTosHHBII 1
AIEKTPUUYECKUN TOK"
68 PesepHrblil ypok. Pabota ¢ Tekctamu 1
1o TeMe "MarHuTHbIC sIBJICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJsbHble

Bcero
padoThI

IIpakTHYeckue
padoThI

=

MexaHnudeckoe OBMIKECHHUE.
MarepuanbHas TOUKa

Cucrema orcueta. OTHOCUTEIHHOCTh
MCXaHHUYCCKOT'O ABMXKCHUA

PaBHOMEpHOE IIPAMOJIMHEWHOE
JBUYKEHUE

HepaBHoMepHOE pAMOIUHENHOE
nBuxeHue. CpeaHsisi U MTHOBEHHAs
CKOPOCTh

[IpssMONMHENHOE PaBHOYCKOPEHHOE
JBH>KEHUE. Y CKOpEHUE

CxopocTh IpSIMOIMHENHOTO
PaBHOYCKOPEHHOTO TBM)KECHUSI.
I'paduk ckopoctu

JIaGopatopHas pabota "OnpezneneHue
YCKOPEHHUS Tela Mpu
PaBHOYCKOPEHHOM JIBH)KEHUH T10
HAKJIOHHOM TIOCKOCTH"

CBoOoaHoe nagenue tei. OnbITh
Tanunes

PaBHOMEpHOE ABMKEHUE 110
okpy>kHocTH. [Iepron u yacrora




oOparmienus. JIuneiinas u yriaosas

CKOpPOCTH

10 [leHTpOCTpEMUTEIIEHOE YCKOPEHHE

1 Ilepsbiit 3axkoH HproTona. Bektop
CHJIBI

12 Bropoii 3akoH HeroToHA.
PaBHopelicTByIOIIAA crita

13 Tpernii 3akoH HproTOHA.
Cynepno3unus cui

14 Pewrenue 3anad Ha mpuMeHeHUe
3aK0HOB HploTOHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemtenue 3amau mo treme «Cria
YOPYTOCTH»

17 JIaGoparopHas pabota «OnpeneneHue
KECTKOCTHU IIPYKUHBI»

18 Cuna tpeHus

19 Pemtenue 3amau mo treme «Cria
TPEHUS»

20 JIaGopatopHas pabota "OnpezneneHue
Kod(uUIlMeHTa TPEHUS CKOJBXKEHUS "
Pemenue 3anay no teme "3akoHbI

21 Herorona. Cuna ynpyroctu. Cuna
TpeHus"

” Cuna Ts5KecTH ¥ 3aKOH BCEMHPHOTO

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO




najcHus

23

VYpoxk-koHpepenuus "JIBrmxeHue e
BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anmaktuku"

24

Permrennie 3agaud o reme "Cuiia
TSKECTU U 3aKOH BCEMUPHOTO
Taroreuus"

25

IlepBas kocMHuuecKas CKOPOCTb.
HesecomocTs 1 neperpysku

26

PaBHOBecue MaTepuaJbHOW TOUKHU.
AOGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpEIUIEHHOW OCBIO BPAILCHUS

27

MowmeHT cuisl. LleHTp TsKeCTH

28

Pemtenue 3amau mo reme "MoMeHT
cuibl. LleHTp TsxecTn"

29

[ToaroroBka K KOHTPOJILHOU paboTe MO
TeMe "MexaHUUEeCKOE JIBIKEHUE.
Bsaumoneiictsue Ten"

30

KonrponsHas pabora o Teme
"MexaHn4yecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

31

Nmmynbe Tena. Umnynsc cuiibl. 3aKoH
COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEyIPYroe B3aUMOJCHCTBHE

32

Pemtenue 3amau no treMe "3akoH
COXpaHEHHUs uMmIryinsca'

33

VYpoxk-koH(pepenuus "PeakTuBHOE




JBUKEHHE B IPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOIIHOCTh

35 Pabota cuibl TSKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS
JIaGopartopHas pabota «OnpeneneHne

36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUYKEHUH TeJa 110
TOPU30HTAJILHOM TOBEPXHOCTH»

37 CBs3b SHEprUM U pabOTHI.
ITorenumanpHas SHEPTUs

18 Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUu

39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE

40 JIaGopatopHas pabora «3yuenue
3aKOHA COXPaHEHMsI SHEPTUN

41 KonebarenbHOE ABM)KEHUE U €TO
XapaKTePUCTUKU

4 3aryxaromue KoieOaHusl.
Brinyxnennsie koneOanus. Pezonanc

43 MareMaTH4ecKuil ¥ NPy KUHHBINA
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTh

44 neproja KoleOaHuii OT KECTKOCTH
IIPYXKUHBI U Macchl Tpy3a»

45 IIpeBpamienue 3Hepruu npu

MEXaHUUYECKUX KOeOaHUIX




46

JIaGoparopHas pabota «OnpeneneHne
94acTOThI U Iepuoja KojaeOaHmii
NPY>KUHHOTO MasiTHUKA»

47

JIaGoparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH NIEpH0JIa KoJeOaHuit
rpys3a, MOJBEIIEHHOTO K HUTH, OT
MAacchbl Ipy3a»

48

Mexaunueckue BoJIHBL. CBONMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE U
TIOIIEPEYHBIE BOJIHBI

49

VYpoxk-koH(pepenuus "MexaHuueckne
BOJIHBI B TBEPJIOM TEJIE.
CelicMnueckue BOJHBI"

50

3Byk. Pacnipoctpanenue u orpaxeHue
3ByKa

51

Ypoxk-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

52

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepeHIus "YIpTpa3ByK u
nH(Pa3BYK B IPUPOJE U TEXHHUKE"

54

[ToaroroBka K KOHTPOILHOU paboTE MO
Teme "3aKOHbI COXPAHEHUS.
Mexannueckue KojieOaHus U BOJIHBL"

55

KonrponsHas pabora o Teme
"3akoHbI COXpaHeHUs1. MexaHnueckue
KosieOaHusl U BOJIHBI"




56

DNEeKTPOMarHuTHOE MOJIeE.
DNEeKTPOMarHUTHbIE BOJIHBI

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

58

Ypok-koupepennus "[lkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

59

VYpok-uccnenosanue "HUzyuenue
CBOWCTB 3JICKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"

60

Pemenue 3aa4 Ha OMIpCACIICHUC
HaCTOTHI U JJIMHBI BHCKTpOMaFHHTHOﬁ
BOJIHBI

61

DneKTpoOMarHuTHas IpUpoia CBETA.
CxopocTts cBeta. BonHoBBIE cBOWICTBa
cBeTa

62

Hcrouynuku ceera. I[Ipsmonuneitnoe
pacrpocTpaHeHUEe CBeTa. 3aTMEHUS
Connua u Jlynsl

63

3aKOH OTpa)XE€HUs CBETA. 3epKaja.
Pewrenue 3anad Ha mpuMeHeHUe
3aKOHA OTPaKEHUs CBETA

64

[Ipenominenue cBera. 3akoH
MPEJIOMJICHUS CBETA

65

IlosiHOE BHYTpEHHEE OTPAKEHHUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO
OTpa)KEHUS B ONTHUECKUX CBETOBOAAX

66

JIaGoparopnas pabota "HccnenoBanue




3aBUCHUMOCTH yTI'Jia NPCIIOMIICHHUA
CBCTOBOI'O JIy4a OT yI'Jila MaJICHUA Ha

nn

rpaHule "BO3yX-CTEKIIO

VYpoxk-koHpepenuus "VcnonapzoBanue

67 MIOJTHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS CBS3b"

68 JInnsel. OnTHyYecKast cuia JIMH3bI

69 [TocTpoeHne n300pa>keHu B TMH3aX
JIaGopatopHas pabota "OnpezneneHue

70 (OKYCHOTO PACCTOSIHUS M ONITUYECKOM
CHJIBI COOMpAIOLIE JTMH3BI"

71 Ypoxk-koH(pepenuus "OnTuueckue
JMH30BbIE TPUOOPHI"

72 I'na3 xak ontuyeckas cucrema. 3peHue

7 VYpoxk-konpepenuus "ledexTot
3penus. Kak coxpanuts 3peHue"
Paznoxenue 6e10ro cBeTa B CIEKTP.

74 OnsiTel HetoToHA. CioxeHnue
CIEKTpPAJIbHBIX 11BETOB. Jlucnepcus
CBeTa
JIaGopartopnas padota "OnbITH 1O
Pa3oKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX

HaOJIIOICHNH Yepe3 LBETOBbIC
¢bunbTphl"




VYpok-nipaktukym "BoaHoBbIE

76 CBOICTBa CBETA: AUCIEPCHS,
uHTepdepeHiys u audpaxus”

77 Omnbitel Pe3epdopaa u rutanerapHas
MOJIENb aTOMa

78 IToctynater bopa. Mozeins aroma bopa
Hcnyckanue 1 MOTJIOLIEHUE CBETA

79 atomoM. KBauTel. JIuneituateie
CIIEKTPHI

20 VYpoxk-npaktukym "Habmonenue
CHEKTPOB UCITyCKaHUs"

81 PagnoakTUBHOCTE U €€ BUIIBI

%) Crpoenue atoMHoro siapa. Hykinonnas
MOJIEb

23 PanuoakTrBHBIC IPEBpAIICHHUS.
N3oTomnsl

%4 Pewenue 3anad o reme:
"PagnoakTuBHBIE IPEBpALLICHUS "

85 Ilepuon nonypacnana
Ypok-koH(pepeHus "PagunoakTuBHBIC

86 W3JIy4eHUs B IPUPOJIE, MEAUIIMHE,
TexXHuKe"
SAnepHble peakuy. 3aKOHbI

87 COXPaHEHHUS 3apsA0BOI0 U MacCOBOIO
qucel

28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b

MacCChl U SHCPrun




&9

Pemenue 3amau o reme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U JeIeHUs SAEp.
Ncrounuku sHeprun CosHIA U 3BE3]

91

Ypok-koupepenmus "Anepuas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TyUYECHUN HA KUBbBIE
OpraHusmsl"

92

[ToaroroBka K KOHTPOILHOU paboTe MO
Teme "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBnIe saBaeHUS"

93

KonrponsHas pabora o Teme
"DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIC BOJIHBI.
KBanToBsbie siBeHus"

94

[ToBTOpeHue, 06001IeHNE.
JIaGopatopHbie pabOTHI IO Kypcy
"B3aumopeiicteue ten"

95

[ToBTropenue, o6o0menue. Perenne
pacyeTHBIX U KAYECTBCHHBIX 3314 110
teme "TeroBbie mpouecch”

96

IToBTropenue, o6o0meHue. Pemenne
pacUeTHBIX U KAYECTBEHHBIX 3a]1a4 110
teme "KIIJ] TeruioBsIxX gBUratenci"

97

[ToBTropenue, o6o0meHue. Pemenue
pacyeTHBIX ¥ KaUECTBEHHBIX 3a/1a4 I10
teme "KIIJI anekTpoyctaHOBOK"




98

[ToBTOpeHue, 06001IeHNE.
JIaGopatopHbie pabOTHI IO Kypcy
"CBeroBble siBIEHUSA"

99

IToBTopenue, 06o0menue. Pabora ¢
TEKCTaMU 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

100

IToBTropenue, 06o0menue. Padora ¢
texctamu 1o teme "Koiebanus u
BOJTHEI"

101

IToBTropenue, 0600mmenue. Pabora ¢
TekcTaMmu 110 TeMe "CBeTOBEIE
sBiieHus"

102

IToBTropenue, 0600mmenue. Pabora ¢
TekctaMu 1o Teme "KBaHToBas u
saaepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka, 7 knacce/ Iepoeimkua A.B., O011ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTEnbCTBO «DK3aMEH

» ®usuka, 8 knacc/ [leprpimkua A.B., O611ecTBO ¢ OTpaHUYECHHOU
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe o0miectBo «M3aaTenbCTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytuk E.M., O61iecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODA»; AKIIMOHEPHOE 0OIIIECTBO

«MN3nmarenscTBO «IIpocBemenune»

METOJIUYECKHUE MATEPHUAJIbI UISA YUUTEJISA
7 KITACC
1.PaGoyas nmporpamma.
2. IlporpamMbl 0OCHOBHOTO 00111eTO 00pazoBanus. Guzuka. 7 — 9 knacchl
(aBTopsi:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).
3. Pabouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYEOHUKOM:
4. Ilepoimikun A.B. ®uzuka. 7 kinacc. Y4ueOHUK 7151 00111€00pa3oBaTeIbHbIX
yupexennii . M.:JIpoda. 2011

5. Jlykamuk B.1. Co0opHHK BOIIPOCOB U 3a/1a4 1o ¢usuke. 7-9 xki. — M.:



[Ipoceemenne, 2010. —192c¢.

8 KJIIACC

1. Pabouas nporpamma. @usnka. 7 — 9kiiacchl: yueOHO-METOAMYECKOTO
noco6us /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. —
398,(2)

2. IlporpamMbl 0CHOBHOTO 00111eTO 00pazoBanus. Guzuka. 7 — 9 kimacchl
(aBTopsi:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C

BbIOpaHHBIM YUYEOHUKOM:

4. Ilepoiikun A.B. ®uszuka. 7 knacc. YueOHUK 151 00111€00pa30BaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.1. CoopHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 xki. — M.:
[Ipoceemenne, 2010. —192c¢.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIEC U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 7 knacc. Jlaboparopusie paboThl. KoHTpoJibHBIE
3ananusi. —CaparoB:JIuneit, 2014.

8. «KoHTponbHO-u3Meputenbubie MaTepuanbl. Pusuka. 7 kinacc/Coct. H.H.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uzuka. 7 knacc: yueoOHo-MeToandeckoe nocooue/ A.E.

Mapon.- M.: JIpoda, 2011.- 123c.:



10.A.B. Ilepoimkun ®usuka-8xa 2017 M. [Ipoda

11.H.B. ®unonoruy Metoaunueckoe mocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CaMocTosiTeNIbHbIE U KOHTPOJIbHBIE PAOOTHI-8
kimacc 2017 M. [Ipoda

13.B.B. IlaxmatoBa ,O.P. llledep JAnarnoctuueckue padbotsl -8 kiacc 2016
M. dpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Borpocos u 3amau
2015 M. [poda

9 KITACC

1. Pabouas nporpamma. @usnka. 7 — 9kiiacchl: yueOHO-METOAUYECKOTO
noco6us /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. —
398,(2)

2. IlporpamMbl 0OCHOBHOTO 00111eTO 00pazoBanus. Guzuka. 7 — 9 kimacchl
(aBTopsi:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Ilepoiikun A.B. ®uszuka. 7 knacc. YueOHUK 151 00111€00pa30BaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.1. CoopHHK BOIIPOCOB U 3a11a4 1o ¢uszuke. 7-9 k. — M.:
[Ipoceemenne, 2010. —192c¢.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIEC U

KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®u3suka. 7 knacc. Jlaboparopusie paboThl. KoHTpoJibHBIE
3ananusi. —CaparoB:JIuneit, 2014.

8. «KoHTponbHO-u3Meputenbabie MaTepuanbl. Pusuka. 7 knacc/Coct. H.H.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToandeckoe nocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTponbHbIE U caMOCTOsITeNbHBIE Pa0b0THI 10 GU3uKe. 9 Kilacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®u3nka 9 knace» / O.W. I'pomuesa. — M.
N3patenbscTBO «OK3ameny, 2014,

Tectsl o pusuke. 9 kinace: k yueoOnuky A.B. Ileppimukuna, E.M. I'yTHUK
«Du3mka

9 knmace» / O.W. I'pomrieBa. — M.: M3naTenbcTBO «OK3aMen», 2010.

®dusuka. 9 knacc. TemaTnueckue TECTOBBIC 3a1aHus 715 MOATr0TOBKU K A, /
aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — Apocnasias: OOO

«Axkanemus pa3Butus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

7 KITACC

. bubnuoreka — Bcé mo npeametry «duszukay. — Pexxum ngocrymna:

http://www .proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru



3. Equnas xomtekius udpoBeIXx 00pa30BaTeIbHBIX PECYpPCOB. — Pesknm
noctymna: http://school- collection.edu.ru

4. laTepecHble MaTepHAIbl K ypOKaM (PU3UKH 1O TEMaM; TeCThI 10 TEMaM;
HarIsIAHBIE TocoOus K ypokam. — Pexxum fgoctyma: http://class-fizika.narod.ru
5. Hudpossie oOpazoBaTenbHbIe pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DneKTpoHHbIE YUeOHHUKH 10 Pu3nke. — Pexxum gocryna:
http://www.fizika.ru

8 KIIACC

1. bubnnoreka — Bcé o npeamety «duszukay. — Pexxum ngocrymna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
3. Equnas xomtekius mudpoBeIXx 00pa3oBaTeIbHBIX PECYpPCOB. — Pesxknm
noctymna: http://school- collection.edu.ru

4. lHTepecHble MaTepHaIbl K ypOKaM (PH3UKH 110 TEMaM; TECTHI IO TEMaM;
HarJIsIAHBIE TocoOus K ypokam. — Pexxum ngoctyma: http://class-fizika.narod.ru
5. Hudpossie oOpazoBaTenbHbIe pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DneKTpoHHbIE Y4eOHHKH 10 Pu3nke. — PexxuMm gocryna:
http://www.fizika.ru

9 KJIACC

1. BuneoonsIThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru



2. Enunas xomtekius mudpoBeix 00pa3oBaTeIbHBIX PECYpCOB. — Pesxxnm
noctymna: http://school- collection.edu.ru

3. MaTepecHbie MaTepuaibl K ypokaM (GU3UKHU MO TEMaM; TECTHI 10 TeMaM;
HarIsIAHBIE TocoOus K ypokam. — Pexxum fgoctyma: http://class-fizika.narod.ru
4. Iludposbie 00pazoBaTenbHbIE PECYpChl. — PexuM nocTyna:
http://www.openclass.ru

5. DneKkTpoHHbIE Y4eOHHUKHU 10 Pu3nke. — Pexxum gocryna:
http://www.fizika.ru

6./luctanmonHas mkoja Ne368 http://moodle.dist-368.ru/ OTKpHITHIN KiIacc.
CeteBoe oOpazoBarenpbHOE coobIecTBoO. http://www.openclass.ru/node/109715
7. Enunas koyuiekuus nupoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi EHTP UHHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uutepuet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTAOps» MaTepuaibl Mo GU3MKeE.
http://archive.1september.ru/fiz

11. Auumanuu pusnueckux o0bekToB. http://physics.nad.ru/

12. Kusas ¢puszuka: odyuaromias mporpamma. http://www.intedu.ru/soft/fiz.html

13. ®usuka.ru. http:// www fizika.ru/






