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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€ToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera « Ousnkay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO0 H3YYCHHS
¢bu3MKN Ha AEATETBbHOCTHOM OcCHOBEe. B mporpamMme mo (u3HMKEe yYUTBHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBAEeT pacnpeereHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MPUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUSd METOJUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNHU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OHOJIOTHEN, aCTPOHOMHUEH U (pu3nUYecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO0 KapTHHY MHpa, MPEIOCTaBIseT Haubojee SICHbIC
oOpasIipl MPUMEHEHHs] HAYYHOTO METOJa TMO3HAHUS, TO €CTh CIOoc0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
oOpa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenn wsyueHus ¢GU3UMKKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTeabHbIX oOpraHusamnusix Poccuiickoit ®exaepanuu, peau3yrOIIux
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OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3uKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYalolmuxcsi K HaydyHOMY
W3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUN 0 HAYYHOM METOJi€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yueHUs OCHOB
CTPOCHMS MaTepuu U (PyHTaMEHTATbHBIX 3aKOHOB (PU3HKH;
dbopMupoBaHUE TMPEACTABICHUN O poJu (DU3UKU JUIST PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUHU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
o01rero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIICAYIONINX 3a4a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JAJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS TMPOCTEUINUX pacUYE€THBIX 3alad ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJIHATH OTBITHI,
JabopatopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCITOJIb30BAaHUEM U3MEPHUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cpepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeneN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeJelO).



[Ipennaraemsiii B mporpamMmMe no (pu3HKe nepeyeHsb JadopaTopHbIX paboT u
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
00y4aromuxcs, CIUcKa SKCIIEPUMEHTABHBIX 33/IaHul, MpeljlaraeMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoipl. PU3NYECKHE SABICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMUUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npuoopsl. [lorpentHocts u3mepeHuii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAy4YHBIN METOJI TO3HAaHUA: HAOIOJEHHE, TOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBI)KEHHUE THUIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHn4deckue, TEIJIOBbIEC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHue NEHbI NeEHUs IKaIbl U3MEPUTEIBHOTO TPUOOpa.
2. HM3mepeHnue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3MepeHue Ttemreparypbl MpPU MOMOIIM MKUJIKOCTHOIO TEPMOMETpa U
JlaTYUKA TEMIIEPATYPHI.

6. IlpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH ITOJETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIIBHO, TeM OO0JbIlle, 4eM OOJbIlIe BhICOTA
IyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxenne wyactuil BemecTBa. CBA3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
Temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumomelicTBue YacTuil
BEIIECTBA: MTPUTSHKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpuctamnmyecknx) Tel. B3anMocBs3b MEXIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.

2. Habmonenne nuddysum.

3. HaOGmonenue — siBieHWi,  OOBACHAIOIIMXCA ~ NPUTSHKEHUEM  WIIHU

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIOCHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tesl Kak INpUYMHA
U3MEHEHUS] CKOPOCTH JABWXXEHHMS Tel. Macca kak Mepa HHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuna Kak XapakTepHCTHKa B3auMoaencTBusa Ten. Cuila yrnpyroctd M 3aKOH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpa. fIBJICHUE TATOTECHHS U CUia
TskecTd. CHila TSDKECTH Ha Ipyrux Ianerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHu4ecKoro JBUKEHUS Tea.
2. M3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus MHEPLUU.
4. HabmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJAECHCTBUIO TEI.
6. Cno)xeHue cujl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIIApHKa B KUIAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOMIISL M TaK Jiajee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa 0
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsDKeHHs (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOMN CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.



Pa3znen 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBiieHUd. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUsI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocrtatuueckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atMocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3yIIHOM 000s0uku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenauda naBiaeHUs KUAKOCTHIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBnenue nencTBrst aTMOCPEPHOTO JABICHUS.
3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea
U TIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOW JKUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: IIJIABAHUE WIIH MTOTPYKEHHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJla U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepgoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpy>KEHHOM B
YKUJIKOCTh YaCcTH TeJa.
2. OmnpenenieHue  BBITAJIKMBAIONICH CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KHUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra nu MOIIHOCTB. JHepPrus.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0J10Ky. «30J10TO€
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npasuiio» Mexanuku. KIIJ[ nmpocteix mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHertmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJI. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUW MOJIEKYJSIPHO-KUHETUUECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABUKECHUSA
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeaavya u CoBepiieHne padboTel. Busl Temionepenauun: TemionpoBOIHOCTD,
KOHBEKLINS, U3JIyYEHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpHOro
JIaBJICHUSI.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TemnoBbeix apurareneir KIIJ[ TermoBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.
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Hab6mronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmroieHue SIBJICHHN CMAaYMBaHMS M KaITMJUISIPHBIX SBJICHUH.
HaOmnroieHre TerI0BOro paciiupeHust TeJl.

M3MeHeHMe AaBlieHUs ra3a MpyU U3MEHCHHU O00bEMa W HArpEeBaHUM HIIH
OXJIQXKICHHH.

[TpaBmita U3MepeHHS TEMITePaTypHhI.

Bupl Temionepenayu.

OxnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue nipu COBEpIICHUH PA0OThI BHEIITHUMHU CHIIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurnenus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUSL.
ONBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl O HAOIOIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3IyXa B OAJJTOHE HITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOnronenne wW3MEHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHA TMPH CMEIIMBAHUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThiM METAUTMYECKUM LIMJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUYecKuX 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH Kymona (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TETIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. [lpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIN 3JICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
ANEKTPUUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B )KHJIKOCTSIX U T'a3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
IJ1s1 ydacTka nenu. [locnegoBarenbHoe U mapauieIbHOE COSTMHEHHUE MPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYeCcKoro Toka. 3akoH Jxoyns—JleHua.
DneKTpudecKre 1Ny U MOTPEOUTENH IISKTPUIEeCKor sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTpPOMAarHuToB
B TeXHUKE. J[€iICTBHE MAarHUTHOIO OJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSTHHOTO  TOKa. Vcrmosib30BaHHWE  3JIEKTPOJBHUIaTeliel B  TEXHHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraHuTHON MHAyKIMU. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpU3aLus Tell.
JIBa poza 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTIA.
DNeKTpocTaTHieCcKast HHAYKIHUS.
3aKOH COXPAHEHUSI ICKTPUUECKUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHune 31eKTpUueCcKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peoctat u Mmara3uH cCONpOTUBIICHUIA.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.

W X N U W RE
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopennpoBaHue HEBO3MOXKHOCTHU Pa3/IeIEHUs MOJHOCOB MAarHUTA.
MopennpoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1oje ToKa. DJIeKTPOMAarHHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMpaBJICHUS HWHIAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBEHHSI.

DIIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v oA W

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIONCHUIO DJCKTPU3AIMM TeA HWHAYKIUMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanne MOEUCTBUS JJIEKTPUUECKOTO TMOJISI HA MPOBOJAHUKU U
JIARJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJupoBaHUE CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa, WAYILIETO 4Yepe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU MOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWwia i CWIbl TOKa MpPU MNapAJLIETbHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHuTHOTO TOJISI IIOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHEHUN
U pa3JIeJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
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17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbI  B3aUMOJICHCTBUS
KaTYyIIKHA C TOKOM M MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U n3ydeHue paboThl JJIEKTPOABUTATES.

20. Ismepenue KII/] anekTpoaBUraTeibHON yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS JJICKTPOMArHUTHOW WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznes 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe aBwkeHHEe. MarepruanpHas Touka. (Cucrema oOTcyéTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JABWKEHUA. PaBHOMEpPHOE NPAMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmosnHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsMOJIMHEWHOEe JBWKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYT'UE BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTH.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMmeHT culibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE JBUKEHHE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxkuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOnroneHue MeXaHMYECKOro JBHUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell

OTCYETA.
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o vk~ ow

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO B KEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue nBU»KeHUs Tela 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (GU3UKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aMMOJICHCTBHH TET.

M3meHeHne Beca Tela IMpyu yCKOPEHHOM JBHKCHUH.

Ilepenaya uMIrysabca py B3aMMOJAEHCTBUU TEII.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TE.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIIPYTOM B3aUMOJCHCTBUU.
HabnrogeHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU TP ABMKEHUH TeJla MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JabHEUINEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 GUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.
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10. Onpenenenrie padOTHl CWIbBl YIOPYrOCTH TP MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA M BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxknaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMUYECKMX BOJIH. IIpomosbHble U
IIOTIEpEYHbIe  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa U BblcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue koneOGaHWil Ted MO JIEWCTBHEM CHIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnpocTpanenune npoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEpHO/1a KoaeOaHWi MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Tpy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

o vk~ W

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJIHBL.  CBOMCTBa
ANeKTpoMarHuTHbIX BOdH. Illkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— cBera.  IIpsamonunHelriHoe
pactipoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxenne cera. [Lockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa nyuen B inH3e. OnTuyeckas cucrema (horoanmnapara, MUKpOCKOIIa
1 Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKoCcTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Moaenp riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXEHUs CBETOBOrO Jyda OT yria
najeHusl.

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA IPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJla
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

L 0 N ok W N RE
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIMH3BL.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue U NMOroleHne cBera aroMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopaens atomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku 3eprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHS pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CHexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BoAopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUM YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb TIPEAHA3HAYEH JJI1 CUCTEMAaTHU3aluu
1 000011IeHHs TPEAMETHOTO COACPKAHUS U OTbITA IEITEIbHOCTH, PUOOPETEHHOTO
OpU U3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
rOoCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydarolmuxcs, BHIOPABIINX ITOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
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ABJICHHS, TPUMEHSA IMOJIyYEHHbIC 3HAHWUS, pPEWaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO IESITENLHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaau3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBHIMOIHSIOT 3aaHUs], B KOTOPBIX UM IpeJiaracTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBSICHITH
bu3udecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HHU;
WCITOJIB30BaTh HAYYHBIC METOJIBI HUCCIEAOBAHUS (PU3NUSCKUX SIBJICHUH, B TOM
YUCJIE I POBEPKU TUIIOTES U MOTYYEHHS TEOPETHUECKUX BBIBOJOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOoOJiee BaXKHBIX JTOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPIrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00I1Ier0o 00pa3oBaHUs

y oOyyaromierocs OyayT cOpMUpPOBaHBI CIIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0o BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- IGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha ONIHOKY
Y TAKOTI'O K€ MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:
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- aKTMBHOE y4YacTHE B pPEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,

o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U

COIMATBHON HAMPABIEHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (PU3UICCKUX 3HAHHM;

e - MHTEpEC K MPAKTUYECKOMY U3yUEHUIO Npodeccuid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3K0J10TrH4€CKOr0 BOCIIUTAHUS:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYHBIX MOCJIEICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

e - OCO3HAHHE TJIOOAJTBHOTO XapaKTepa AKOJIOTHYECKUX MpOOJIeM M MyTed HX

pelieHus;

e 8) amanTanuum K HU3MEHSIOIMIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHUPOIHOM
cpeasbl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAHUM U
POEKTOB (M3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
ApYTrux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hnciie PopMyIupoBaTh
UJIeH, TIOHSATHS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e - OCO3HaHME Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00JIacTH
bu3uKy;

e - IUTAHUPOBAHHE CBOETO Pa3BUTHUS B MPHOOPETEHUH HOBBIX (DM3NUSCKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh M BBHISBIISITH B3aHUMOCBSI3H IIPUPO/IbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMAHHUSA Ha OKPYXKAOIIYIO Cpeny,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METANPEAMETHBIE PE3YJIBTATDI

B pe3ynbTare ocBoeHUs MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIBLHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUSA,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

ba3oBble Jiornueckue JaeiicTBUA:
e BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHBbIE MPU3HAKH OOBEKTOB
(sBNIEHUN );
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yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAIINN, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMATPHBAEMBIX (haKTaXx,
JTaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSM;
BBISIBIISITh TIPHYMHHO-CIICACTBEHHBIC CBSI3M TPH H3YYCHUU (UIUUECKUX
SIBIICHHUI ¥ TIPOIIECCOB, JIEJIATh BEIBOJIBI C UCIIOIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIJIBHTATh THUIIOTE3BI O B3aMMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIILHO BBIOUPATH CIIOCOO PEICHUs yUeOHOM (PU3MYeCcKOl 3a1auu
(cpaBHEHHE HECKOJNBKUX BAapHAHTOB pEIICHUS, BBIOOp Hamboiee
TOJIXOJISIIETO C YYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
NOJyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,;

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMu W WUIIOCTPUPOBATH peUIaeMble 3aJayl  HECIOXKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TeMbI U
BBICKA3bIBaTh HJIEU, HAlleJICHHbIE HA pELICHUE 33Jaud U MOAJAep KaHHe
0J1arokeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIUI;
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BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOIMYHO TPECTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIeprMEHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBHUIYaTbHOM
paboThI U PEIICHUH KOHKPETHOU (Pr3nyecKoi mpooiembl;

NPUHUMATh LIEJId COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpefeniaTh poiH, OoOCYXIaTh MPOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJUHUPYS CBOU ACHCTBUS C IPYTUMHU YWICHAMHU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKMU3HEHHBIX M YYCOHBIX CHUTYyaIUSAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJMMUHBIX MOAXOAAX TMPHUHATHUS  PEIICHUN
(MHIMBUAYyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSTEIILHO COCTABIIATEH aJITOPUTM PEIICHHs (PU3UICCKON 3aauul UITH
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeIjlaraéMblie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U IpejiaraTh MmiaH €€ n3MEHEeHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHsS])) Pe3yJIbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(bu3MUecKOoro UMCCIEIOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYTOTo YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, [IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY IPYroro;
IpU3HaBaTh CBOE MPABO HA OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.
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INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIN:

UCIIONB30BaTh  MOHATHS:  (u3MUeckne ¥ XUMHUYECKHUE  SIBICHMHSA,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEHUCTBYIOIIAS
cuma,  aedopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHUE YacTHIl BELIECTBA,
pPaBHOMEpPHOE  JIBIJKEHHE, HEPAaBHOMEPHOE  JBWKEHHE, MHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalleHUsl, Tepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEpHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEPHl ABMXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B NIPUPOJIE U TEXHHUKE, BIHSIHHE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEJHSs CKOPOCTh, CHJIa YIPYTrOCTH, CUJIa TSXKECTH, BEC Tela,
cujia TpeHus, 1aBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIbHASL JHEPTHsi), TPH OMUCAHWUU TPABWIBHO TPAKTOBATH
(bu3MYEeCKUil CMBICI UCTIOJIB3YEMbIX BEIUYHH, UX 0003HAYEHUS U €AUHUIIBI
(Gbu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(Gu3MYeCKyl0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TIpapUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuiia CIOKEHUs Cuil (BAOJb OJHOM mpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
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«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU OTOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISATh NPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiaTe pacy€THbE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOH (PU3NUECKON BEIMYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y), Pa3INYaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3yabTraram;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOUpaTh YCTAaHOBKY M3 IPEJI0KEHHOIO 000pYyI0BaHUS, 3alIUCHIBATh X0/
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOAHMSA, BPEMEHH, MAacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS NPUOOPOB C YYETOM
3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABMXKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KayecTBa OOpabOTKH MOBEPXHOCTEW Tell U
HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHMS TEJI, CUIIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEO0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUECKHX BEJIUYMH B BUJE
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MPEIIOKEHABIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3UUICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAs CHJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAYysS MPEIJI0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MacHOCTH TpU paboTe ¢ 1abopaTOpHBIM
000Opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIMHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phluar, MOJBUKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS HW3YyYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
MOJAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET], BEICOTOMED, MOPIITHEBOM HACOC, ApEOMETP), UCIIOJb3Ys 3HAHUS
O CBOMCTBaxX (DU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAUTh  WHEGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKMX 3HAHUW B TIOBCEIHEBHOMU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Tpu oOparieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 30POBbS U COOTIOACHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPCYMBON MM MOXET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJIHCHUH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
IUTEPATYPy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BiameTh mNpuUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
YqucIIe MyOJuYHO AeNiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHMM, TP 3TOM TPaMOTHO HMCIOJb30BaTh M3yYCHHBIN
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MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX TPOEKTOB M HWCCIEAOBAHHUH PaCIpEACISTh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajad4aMu,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K konIy oOyueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

MCIIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEILUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbIE TE€Na, HACHIUICHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM [IBUraTelb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pas3nuyarh SBJICHHs (TEIUIOBOE pPACIIMPEHHE W C)KATHUE, TEIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAWJUISIPHBIE SIBJICHUS, HCIApEHUE,
KOHJCHCAllUs, IUJIaBJICHUE, KpUCTAIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepesaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEeHHE),
ANEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCHCTBUE MAarHUTOB, JECHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs UHAYKLKS)
[0 ONHCAHWID WX XapaKTEPHbIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJE:
NIOBEPXHOCTHOE HATSHKEHUWE W KanWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B mpupoae, usiyuyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dJIEKTPUUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CoB, pOJib MATHUTHOTO MOJIS JJIs )KMU3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€l U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHyTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHasg TEIIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KOA()(PUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU

25



MalIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, CHuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEIBbHOE COMPOTHRIICHUE BEMIECTBA, PpA00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICI
UCITIOJIb3YEMbIX BEJIMYUH, 0003HAUYECHUSI U €TUHUIIbI (DU3UUECKUX BEITUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bu3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBJICHUS M IIPOLIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKONM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH OMa JyIs yyacTka LeMnH, 3aKOH
Jxoynsa—JIeHua, 3aKk0H COXpaHEHHUs SHEPTUH, TIPU 3TOM JaBaTh CJIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHE,
OOBSICHATh (PUBMYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCIOJIB3Yd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJI1  peIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOpPbIE MOXHO PEHIUTh MPU MOMOIIHU
(bU3MYECKUX METOJOB, HCIOJb3yS OIMHCAHUE WCCICIOBAHUS, BBIICISATH
MpOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCIICIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KamWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
IoOMEAaM €€ TMOBEPXHOCTHU, OJJIEKTPHU3aLMs TEe1 W B3aUMOJICHCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYJIUpOBAThH
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IpoBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY W3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIIaYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSHKEHUS C KCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpPYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAX IONEPEYHOTO
CEUYEHUA U YIEIBHOTO COMPOTUBIIEHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
WCCIICAOBAHUE IOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUMYHMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATh 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU 0€30MaCHOCTH TP paboTe ¢ 1ab0paTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM OSHEPTUH, HIIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (IpuMepsI), 3JIEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIbHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U MAPAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3audas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIENEN;

OPUBOJUTH  MpUMEpbl  (HAXoAWTh  WHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3HUECKUMX 3HAHUUW B TIOBCEJIHEBHOM
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KU3HU I obecrieyeHusi 0e30MacHOCTH MPHU OOpalleHUu ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIETSATH MH(POPMAIIHIO, KOTOpAst SIBISETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COAEepKaHUsl, CIIPAaBOYHbIE MaTepUabl, pECYPCHI
cetu MHTepHeT, BHaaeTb NpUEMaMU KOHCIEKTUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias MHGOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YMCJIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHOM
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpPyNIe B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarephaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHFHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, mnjgacThudeckas), TPEHHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh U TIEPErpy3Ku, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs |
BOJTHBI, 3BYK, HH(QPaA3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKajIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUSI M TOTJIONMEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBWKEHHUE, CBOOOIHOE
najicHUue TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPY)KHOCTH, B3aMMO/ICHCTBUE
T€J, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromue u
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE
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3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE MU IPEIOMIICHUE
CBETa, NMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTpPalbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKHUBBIX OPraHU3MOB, BOCHPHUSTUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, PaJUOAKTHUBHOE HU3IyUYCHHUE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NYECKUE SIBICHUS, UCIIONIb3YS
¢u3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh TeJjla MpuU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tella, HUMIYJIbC Tejla, HUMITYJIbC CHJIbI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrusl Tena,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpPAaHEHHs UMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;
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OOBSCHATh (PU3UYECKUE TPOIECCHl M CBOMCTBA T€J, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUI,
(¢u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIE ISl PEIIECHUs, MPOBOJUTh pPAcuéTbl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHBI,
pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEIIOJIOKEHUE, OLCHUBATh MPaBUWIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WU
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUsl HHEPrHM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYyKMHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEMHOE PacCIpOCTPAHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHs IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyTI0BaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaensis
CpelHee 3HAaYeHUEe Uu3MepseMOol BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEpHOAa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSITENIBHO CcoOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
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¢usznyecKkux BeIMYMH B BUAE TaONMUI U rpadUKOB, NejaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

NPOBOAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHO]
KOJIe0aHUN MaTeMaTUYeCKOr0 W MPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparomei JUH3bI, PaAUOAKTUBHBIN (QOH): IJIAaHUPOBATH
U3MEpEHUs], COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpEHUs, CIeaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNbTAThl C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
00opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PHU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpPOHM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW MW  HEOOXoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMparoLIei JINH3E;
OPUBOJUTH  TMPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHnst 0€30MacHOCTH TIPU oOpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUsI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBIISITh TOMCK HMHPOpMAIMK  (PU3NYECKOTO  COJCpKAHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMPEJENICHUsI JOCTOBEPHOCTH MOJTYYEHHON MH(POpPMAIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,
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UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTo COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BianeTb MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HH(GOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOrO COACpIKAHMS,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WIIM HCCIIE0BATENbCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 Uro uzyuaet ¢pusuka 1
1.2 du3nYecKre TEPMUHDI 1
1.3 dusnka - HayKa 0 IPUPOJIE 1 bubmorexa OK
https://m.edsoo.ru/7f416194
1.4 OU3NYECKUE BETUYUHBI 1 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.5 TO4YHOCTB M NOTPEMIHOCTD U3MEPEHUI 1
. bubnuoreka [{OK
1.6 EcrecTBeHHOHay4HBIN METOJ MO3HAHUS 1 1
https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pa3nea 2. IlepBonauyanbHble CBeleHUs O CTPOCHMH BellecTBa

bu6nunorexa LIOK

2.1 CrtpoeHue BemiecTra 1
https://m.edsoo.ru/7f416194

2.2 Monekymbl 1

)3 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHIL ) | but6mmorekxa [IOK

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

b K

2.4 ArperatHble COCTOSIHHS BEIIECTBA 1 momorexa 110

https://m.edsoo.ru/7f416194
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Hroro mo pazaeny 5

Paznen 3. /IBuskeHne u B3auMojieiicTBue Te

3.1 MexaHn4ecKkoe JTBHKCHUE 1 bubmmorexa OK
' A https:/m.edsoo.ru/7f416194
3.2 PaBHOMEpHOE U HEpaBHOMEPHOE AMKEHUE 1
3.3 CxopocTb. EquHuIibl CKOpOCTH. 1
bubnunoreka LIOK
34 )4 4 1
HEPLIHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunoreka LIOK
3.5 .B 14 1 2
Crna. Buaet cu https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubmmoreka [JOK
' TeIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka IIOK
4.2 5
Jlapietine KuakocTh https://m.edsoo.ru/7f416194
bubmmoteka IIOK
4.3 A 6
T™MOCc(hepHOE TaBJICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE ®KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 | 3 bubmuoreka [IOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Pa3nea 5. PaGoTa n MoHOCTh. JHeprus
bubnunorexa LIOK
5.1 Pa6 3 1
aboTa I MOTIHOCTE https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
5.2 IIpocTriec MexaHu3 5 1
POCTBIC MEXAHHIMET https://m.edsoo.ru/7f416194
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bu6nmoreka [IOK

>3 Mexattirieckas SHeprits 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TenioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnunoreka [JOK
' U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5
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9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA

37




4.1 3aKOoHBI pacpOCTPaHEHHUS CBETA 6 2 bubmmorexa [OK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.edsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

38




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa O PUPOJIE.
SBnenuns npupojibl. Guzndeckue
SABJICHUS

KoaudecTBO 9acoB

Bcero

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIUUUHbI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
KUJAKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATYPhI"

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKU U3Yy4aroT PUpO.y.
EcrecTtBeHHOHAaYUYHBIN METO
no3HaHus. Onucanue PU3NIeCKuxX
SIBJIEHUH C IIOMOIILIO MOAEIEN
VYpok-uccnenosanue "IIposepka
TUIOTE3bI: JaJbHOCTD MOJIETA
IapyKa, MymeHHOTro

bubmnoreka IIOK

https://m.edsoo.ru/ff09f72a
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TOPH30HTAIILHO, TEM OOJIBIIIE, YeM
OoJiblie BbIcOTa Mmycka"

Ctpoenue BemiecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE TUCKPETHOE bubmorexa LIOK
p https://m.edsoo.ru/ff09feOa
CTPOECHHUE BEIIECTBA
8 JIBMIKeHHE 4acTHIl BEIIESCTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OTbITHI 110
9 HaOIIOEHUIO TEIIIOBOIO
pacuIMpeHus Ta30B»
10 ArperatHbie COCTOSIHUSI BEIIECTBA
B3anmMocBs3p Mex1y cBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX M MIX bubmuoreka [{OK
aTOMHOMOIJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BOJBI
MexaHuueckoe JBUKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubnmorexa [IOK
P P P https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
bu6nunorexa LIOK
13 Ckopocts. EquaunIer ckopoct
P & 1 P https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTt 1 BpeMeHH ABIKEHUSI bubnnorexa [IOK
yr p a https://m.edsoo.ru/ff0a0ae4
Hueprust. 3aKk0oH HHEPIINH.
P . P bubmuoreka [{OK
15 B3anmopeiicTBre Ten Kak NpUYrHa

HN3MCHCHUA CKOPOCTH ABUIKCHUSA TCII

https://m.edsoo.ru/ff0a0c10
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IImoTHOCTE BemecTBa. PacueT Macchl

bu6nmoreka [IOK

16
1 0o0beMa TeJia I10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHnas pabota
17 «Ornpenenenue MmIOTHOCTU TBEPAOTO
TEIa»
13 Pemenne 3aga4 mo teme "IIIoTHOCTH bubnunorexa LIOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTeus Tei1. Cuita
ynpyrocty. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOMN CUIIBD»
21 SIBnenne tarorennsa. Cuia TIKECTH
CBs13b MEX]Ty CHJION TSKECTH U
. bubmuorexa [IOK
22 Maccoli tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TsHKecTH
Cuia TSDKECTH Ha APYIUX IUIaHETax.
23 Dusnueckue xa axfeyr WCTHKA bubnuorexa [IOK
p P https://m.edsoo.ru/ff0al502
IUIAHET
bu6nunorexa LIOK
24 HN3mepenune cui. JlnunaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
bubnunotexa LIOK
25 Bec tema. HeBecomocTs
https://m.edsoo.ru/ff0al778
Ciio’keHHe IBYX CHII, HaIIpaBJIEHHBIX
. 7 . P bubnuoreka [{OK
26 110 OJTHOM MPSIMOM.

PaBHOEliCTBYIOIIIASA CHIT

https://m.edsoo.ru/ff0ala70
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27

28

Penrenue 3amad mo teMe
"PaBHonelicTBytomast cui'"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupojie ¥ TEXHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0alb9c

29

JlabopatopHnas pabora «/3ydenue
3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXKECHUA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIINXCS
MIOBEPXHOCTEI»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIBI

Pemienne 3amaq mo Temam: «Bec
Tenay, «I'padudaeckoe n300paeHe
criny, «Cuiny,
«PaBHOEHUCTBYIONIAS CUID»

KonTponbhas paboTa no remam:
«MexaHHUeCcKOoe IBIKCHHECY,
«Macca, TNIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300paxxeHue cui,
«Cunen»

Jasnenne. CriocoObl yMEHbIICHUS U
YBEJIMUEHUS 1aBIICHUS
JlaBnenue raza. 3aBUCHMOCTb

aBJIEHMS ra3a OT 00bEMa,
TEeMIEPATYpPhI

bubnuoreka [{OK
https://m.edsoo.ru/ff0alde0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBieHust TBEPIBIMU
TCJIaMH, )KXUAKOCTAMU U ra3aMu.
3akon [Tackans

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0
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HaBJ'IeHI/IC B XXUJKOCTH H rase,

bu6nmoreka [IOK

36 3BaHHOE JIEHCTBHEM C
BPISBAIHOC ACHCTBIEM CHIIHT https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenwne 3agau mo teme «JlaBieHue bubnunoreka LIOK
B JKUKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 CooO01maromnmecs cocyabl
Harom e https://m.edsoo.ru/ff0a2970
39 I'mopaBinueckuii mpecc buGnuorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsi. [TopuineBoit
SKHUJIKOCTHBIA HACOC
Atmocdepa 3emnn. [Ipuannen
CYIIIECTBOBAHUS BO3YIIHOU
41 o}gcl)lnoqxn SemMitn 3aByI;lCII/IMOCTB bubmorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTo JaBICHHS OT BBICOTHI
HaJl ypOBHEM MOPs
4 Bec Bo3nyxa. ATmMochepHoe bubnuoreka [IOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMmochepHOro bubnmnorexa [JOK
nasienust. OneiT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTE aTMOC(EPHOTO
44 aBJICHUS OT BLICOTL(?HIZ OBHEM bubnmorexa OK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmocgepHoe bu6muoreka [JOK
JlaBJICHHE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agayq mo reme "
46 g

ATtMocdepHoe naBieHue"
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47

48

49

50

51

52

53

JleficTBuE KUAKOCTH U raza Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHnas pabota
«Ornpenenenne BhITAIKUBAIONICH
CHUJIbI, ICKCTBYIOIIECH Ha TEO,
MOTPY>KEHHOE B JKUIKOCTbHY

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMa
MOTPY>KEHHOH B JKUAKOCTh YaCTH
Tena»

IInaBanue Ten

JlaGopaTtopHnas pabota
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH 1
OIpeIeNIeHuE €€
rpy30MOaBEMHOCTH"

Pemenue 3agau o remam:
«IInaBanue cynos.
Bo3znyxomiaBanuey, «JlaBnenne
TBEPABIX TECII, }KI/I,ZIKOCTCI\/’I U ra3oB»

KonTtponbHas pabora o Teme
«/laBiIeHHE TBEPABIX TEII, JKUIKOCTEH
u ra3zoBy/Bcepoccuiickas
IpOBepoYHas paboTa mpu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3514

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3a96

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3654
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IMPOBEACHNH C UCIIOJIb30OBAHUEM

KOMITIbIOTEpa
bu6nmoreka [IOK

>4 Mexariecicas pabora https://m.edsoo.ru/f0a3f82

bu6nmoreka [IOK

53 MOIKHOCTE. EfEHILS MOM(HOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér

56 MOIITHOCTH, pa3BUBacMOM MpU 1
MoBEME T10 JIeCTHHUIIE"

57 [Ipocthie MexaHu3Mbl. Phiyar.

PaBHOBecue cuit Ha peruare
Pervaru B TexHuKke, OBITY U IPUPOJIE.

53 JlaGopaTtopHnast pabota 0.5 bubmmoreka [JOK
«HMccnenoBanue ycioBUii https://m.edsoo.ru/ff0a478e
paBHOBECHSI phIUara

59 Pemenne 3amau nmo reme «YciaoBus bu6nmorexa LIOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro neicTpus
Mexanuzma. Jlaboparopnas pabota

60 . 0.5
«3mepenne KII/] HaknoHHOM
TJTOCKOCTH

61 Pemenue 3agau no reme "Pabora, bu6nunorexa LIOK
MorHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHnueckas SJHeprusl.

62 Kunernueckas 1 moreHInaabHas bubmmorexa TOK

https://m.edsoo.ru/ff0a4252
DHEPrus
63 3aK0H COXpaHEHUsI MEXaHUIECKOM bubnmorexa [JOK

SHEPrUuu

https://m.edsoo.ru/ff0a4360
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64

YPOK-3KCIEPUMEHT MO TEME
"JKCrepUMEHTAJILHOE OIPE/IEIICHUE
N3MEHECHHS KWHETHYCCKON 1
MOTEHIUATBHON SHEPTUU MPU
CKaTBIBAaHHMH TEJIa 110 HAKIIOHHOU
IUIOCKOCTH "

65

KontponbHast pabora o Teme
«Pabora 1 MOIITHOCTB.
Oueprusi»/Beepoccuiickas
IIpOBEpOYHas paboTa npu
IpOBE/IEHUH Ha OyMa)KHOM HOCHUTeIe

66

67

68

PesepBHeIil ypok. Pabora ¢ TekcTamu
o TeMe ""Mexannueckoe aBuxeHue"

PesepBHelit ypok. Pabota ¢ Tekctamu
o TeMe "JlaBneHue TBEPABIX TEIl,
SKUJIKOCTEN U ra3oB"

Peseprubrit ypok. PabGora ¢ Tekctamu
o TeMe "Pabora. MoOIIHOCTb.
Oneprug”

bubnuoreka [IOK

https://m.edsoo.ru/ff0a4ee6

bubnuoreka [{OK

https://m.edsoo.ru/ffO0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKON TEOPUH 1 bubmmorexa [IOK
yUp P https://m.edsoo.ru/ff0a5256
U UX OIBITHBIE MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPAOTO, JKUAKOTO U | bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEeOpUH
5 Kpucrannuueckue 1 amopgHbIe Tena 1 bubamorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubmuorexa [IOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHue U CokaTue 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl
8 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1
YaCTHIL
9 Buyrpennss sueprus. CriocoOsl 1 bubmuoteka [IOK

W3MEHEHUS BHYTPEHHEN SHEpruu

https://m.edsoo.ru/ff0a5c60
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bu6nmoreka [IOK

10 Bunae! rerionepenaun
A ped https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JI30BAHUE TEIJIOBBIX CBOMCTB bubnuorexa [JOK
BELLIECTB U MaTePUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

2 KonuuectBo TemnoTel. Y aenpHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

bubnunoreka LIOK
13 TennooOMeH U TEIIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "UccnenoBadnue ABICHUS bubnunoreka LIOK
TEIJI000MEHA ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropstyeit BObI"

Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIs HarpeBaHMs TeJa
Y BBIACIISIEMOT0 UM MPU OXJIAKIECHUU
JlaGopaTtopHast pabota

16 "On Ie) eJ'IEHI/Ie . eIBHOU bubmmorexa [TOK

pel yA " https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA

17 DHeprus TOIMBa. Y 1eiabHas bubnnorexa [JOK
TEIJIOTa CrOpaHus https://m.edsoo.ru/ff0a7bS5a
IInaBneHue u oTBEpIEBAHNE

but6mmorekxa [IOK
18 KPUCTAJUIMYECKUX TEJl. Y AeIbHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2
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JlaGopaTopHnas pabota

19 "Onpeznenenue yaeabHOU TETUIOThI bubmmorexa [JOK
" https://m.edsoo.ru/ff0a72fe
JIaBJICHUS JIba
20 [TapooOpa3oBaHue U KOHICHCALIUS. bubmmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temiora
51 napooOpa3oBaHUs U KOHJEHCALUH. Bu6muotexa [JOK
3aBUCHUMOCTB TEMIIEPATYPbl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOTO J1aBICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenue bubmmoreka [JOK
OTHOCHUTEIIbHOU BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KIIJ[ TernmoBoro aBurarerns.
25 TGHZJ[IOBBIC JBUTaTeIH U 3aliuTa bubnmorexa OK
. https://m.edsoo.ru/ff0a7c7¢c
OKpPY’KaroIllel cpebl
26 3aKOH COXpaHEHMsI U ITPEBPALLICHHS
SHEPTHH B TETUIOBBIX MPOIleccax
[ToaroToBka K KOHTPOIBHOM paboTe
7 1o Teme "TelmIoBkIe ABICHHUS. bu6nunorexa LIOK

W3meHenune arperaTHeIX COCTOSTHUI
BerecTBa"

https://m.edsoo.ru/ff0a83f2
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KonTponbhas pabota no teme

28 "TemioBble sABJeHUs. 1I3MeHeHne bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILECTBA
29 OnekTpusanus Tei. [[Ba pona
3JIEKTPUYECKUX 3apsA0B
VYpok-uccienoBanue "dnexkTpusanus
30 TE€J UHIYKIUEH U IpU
CONPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEeHHBIX TEIL. bubnnorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
1 Harnps>keHHOCTB 3IIEKTPUYECKOro bubnnoreka [JOK
nosist. [IpuHIMn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocurenu snekTpudeckux 3apsaaos.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH bubmmoteka IIOK
COXPpaHEHUs IEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHME bubmuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBanus. MlcTouHuKn bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
IIEKTPUYECKOTO TOKA
37 JIefcTBUS DIIEKTPUYECKOTO TOKA bubmmorexa [IOK

https://m.edsoo.ru/ff0a96b2
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VYpoxk-uccinenosanue "Jleiictere

38 AJIIEKTPUYECKOTO TOJI Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

39 DJIEKTPUUYECKUI TOK B MeTasuiax, bubnunoreka LIOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKkas 1enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JlabopatopHas pabora

41 "N3mepenue u peryaupoBaHue CUITBI 0.5 bubmmorexa [IOK

. p perymp ) https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsIKEHHE.

4 Bonbsr™erp. JTaboparopHas pabota 0.5 bubnnoreka [JOK
"N3MepeHue u peryimpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

43 ConpoTuBieHNE TPOBOJHUKA. bubmuorexa [IOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast pabota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO

44 COIIPOTHUBIICHHS IPOBOJHHUKA OT €r0 1 brbmmorexa [TOK

P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMAAN TOTIEPEYHOTO
ceueHus U mMaTepuana”
3aBUCHUMOCTH CUJIBI TOKA OT
45 HanpspkeHNs. 3akoH Oma s bubmmorexa TOK
p ) https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTtopHnas pabota
" PATOPHAA P bubmuoreka [{OK
46 WccnenoBanue 3aBUCUMOCTH CHJITBI 1

TOKa, UIYIIETr0 Yepe3 pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e
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COIIPOTHUBJICHUS PE3UCTOPA U
HaIpsKeHus Ha pe3ucrope”

HOCJ’Ie,I[OBaTCJ'IBHOG " IapaljICIbHOC

47
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka
43 IIpaBUJIa CJIOKEHUS HAIIPSDKEHU I Bu6muotexa [JOK
[IPU [IOCJIEA0BATEIILHOM COEAUHEHUN https://m.edsoo.ru/ff0aaa58
JIBYX pe€3UCTOpOB"
JlaGopaTtopHast pabota "I[IpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
rapajjleIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3aga4u Ha npUMEHEHUE
50 3akoHa OMa JJis pa3InyHOTO bubmmorexa [IOK
A P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "On lz,I[eJ'IEHI/Ie pa6OTLI YA MOIITHOCTH bubnmorexa OK
p p " https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKA
DIIEKTPUUECKHE IIETTH U
53 MOTPEOUTENH PIEKTPUUECKOMN bu6muoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOIBHOM paboTe
" bubnuotexa [JOK
54 1o TeMe "DIeKTPUUECKHEe 3apsi/Ibl.

3apsoKeHHBIC Tela U UX

https://m.edsoo.ru/ff0abd2c
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B3auMonencTBus. I10CTOSIHHBIH
ANEKTPUUECKUN TOK"

KoHTponbHas pabota 1mo Teme
"DNeKTpruUECKue 3apsiabl.
3apsoKeHHBIC TeNa U UX
B3auMoaercTBUA. I10CTOSIHHBIN

bu6nmoreka [IOK

55
anekTpuueckuii Tok"/Beepoccuiickas https://m.edsoo.ru/ff0abea8
IIpOBEpOYHas paboTa npu
MIPOBEICHUH C MCTIOJIB30BAHHEM
KOMITbIOTEpa
56 [TocTosiHHBIE MATHUTHI, UX
B3aWMO/ICICTBUE
57 Vpok-uccnenosanue "N3yuenue 1 bubmmoreka [JOK
MoJIed MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bu6mmoteka IIOK
58 3eMIHM U ero 3Ha4YeHue I >KU3HH Ha
https://m.edsoo.ru/ff0acOba
3emie
OmneiT OpcTena. MaruuTtHoe nose
59 e eckoro Toka Ma oe bubmmorexa LIOK
JIEKTPUYECKOTO TOK THUTH
P https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHre 31eKTPOMarHuToB B
60 TexHuke. JJabopatopHas pabora 0.5 bubmuoreka [IOK
"N3yueHne neicTBUS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
OJIs1 HAa MPOBOJHUK C TOKOM"
DIEKTPOABUTATEIb IOCTOSTHHOTO
61 Toka. Mcrionp3oBanue bu6nunorexa LIOK

JJIEKTPOJBUraTeIeH B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac86¢
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62

63

64

JlaGopaTopHnas pabota
"KoHCcTpynpoBaHue 1 U3y4eHue
paboTHI AIeKTpoABUTaTENS "

OnbiTel Papajesi. 3aKoH
AJICKTPOMArHUTHOW MHTYKIIUH.
IIpaBuio Jlenua

Onexrporerepatop. CriocoObt
MOJTYYCHUS DIICKTPUUYECKON IHEPTUH.
DNEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUU

[ToaroroBka Kk KOHTPOJIBHOM padoTe

1o TemMe "DIEeKTPUYECKHUE U
MAarHuTHbIC SIBJICHUS"

65

KonTponbHas padora no teme
"DIeKTpUUECKHe U MarHUTHBIE
asnenus"/Bcepoccuiickas
npoBepouHas paboTa npu
IpOBE/IEHUH Ha OyMa)KHOM HOCHUTEIe

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acb14

66

Peseprubriit ypok. PabGorta ¢ Tekctamu
o teme "TernsoBsie sBICHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ffO0acc5e

67

68

PesepBHsliit ypok. Pabora ¢ Tekctamu
o TeMe "IlocTossHHBIN
3NIEKTPUYECKHI TOK"

PesepBHslit ypok. Pabora ¢ Tekctamu
1o teme "MarHuTHbie sBICHUS"

bubnunotexa LIOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JBUKEHUE. |
MarepuanbHas TOUuKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuoreka [JOK

3 1
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabota

- "OnpeneneHye ycKOpeHus Teia npu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JABUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe magenne teir. OIbIT !
lanunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubnuorexa [IOK

oKkpyHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76
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oOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bektop bubnuorexa [IOK
CHJIbI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HerotoHna. bu6mmoreka [IOK
12 .
PaBHopelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3axkoHOB HprotoHa https://m.edsoo.ru/ff0aeb6c
15 C 3 I bubmuoreka [JOK
H1a YHPYToCTH. SaKOH 1 yKa https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3amau no teme «Cuna
YIPYTOCTH
JlaGoparopHasg pabora
17 0 pATOp P bu6mmoreka [IOK
(TIPEACIICHIE JKECTROCTH https://m.edsoo.ru/ff0aee28
NPY>KUHbBI»
13 C bu6mmoreka [IOK
R hitps://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Crita bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JIaGopaTopHas pabota
20 "0 PaTopHAT P bubmuorexa [IOK
fipeaeenne Koaq)'fbHHHeHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHUS
Pemenue 3amau no teMe "3aKOHBI
A bu6nmmoreka [JOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTEHUSI. Y CKOPEHHE CBOOOIHOI0O bubmmnorexa [IOK
+ 7 CKOP https://m.edsoo.ru/ff0af044
agcHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3amau nmo teme "Cuita
24 TSHKECTH U 3aKOH BCEMUPHOI'O buGnnorexa LIOK
. P https://m.edsoo.r/ff0af5f8
TATOTEHUS
)5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIBHOW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEIA C bubnmnorexa LIOK
. N p https://m.edsoo.ru/ffOafe36
3aKpeIIEHHOW OChIO BpaIllCHMUSI.
MowmeHnT cusl. LeHTp TsKECTH
PaBHOBecue MaTepuanbHOW TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BPAILICHUS.
MowmenT cunsl. LienTp TsxecTn
)3 Pemenne 3agau mo teme "MoMeEHT bu6mmoreka [JOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
29 o TeMe "MexaHn4eckoe IBHKEHUE.

BsaumonetictBue ten"

https://m.edsoo.ru/ff0b0408
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KonTponbhas pabota no teme

bu6mmoreka [IOK

30 "MexaHI/I‘-IfCKOC /IBHACCHIE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"

Nmnynbc Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICHICTBUE

1 Pemenue 3amau no teMe "3akoH bu6mmoreka [IOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096c

1 Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOIIHOCTb hitps-//m.cdsoo.ru/f0b0as4

35 PabGoTa critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS
IIpU pAaBHOMEPHOM JBUKEHUU Tea
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»

37 CBs13b SHEpruM U paboTHI.

[ToTeHumanbHas YHEPrus

18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe

40 JlaGopatopHas pabora «3yueHue bubnnorexka [JOK

3daKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe
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41

42

KomnebarenbHoe ABUXEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BriHyX1€HHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKHU

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XXUHBI 1 MaCChI I'py3a»

[IpeBpaiieHre SHEPTUU TIPU
MEXaHUYECKUX KOJICOaHUSIX
JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U NepHoa
KoJIe0aHUl MPY>KUHHOTO MAasTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJia KoJeOaHmi
rpysa, OABEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

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

48

49

50

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOITHBI

Ypok-koHpepenmus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJHBI"

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe
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51

52

Ypok-uccinenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTH"

['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KosiebaHusi ¥ BOJTHBI"

KoHTpoinbHas pabota 1o Teme
"3aKOHBI COXpPAHEHMUS.
Mexanunueckue Koyie0aHnsa U BOIHEL"

SHGKTpOMaFHI/ITHOC I10JIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe
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58

59

60

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
Ypok-konpepenus "[lkana
AIEKTPOMArHUTHBIX BOJIH.
Hcnons30BaHue IIEKTPOMATHUTHBIX
BOJIH JJII COTOBOI cBsi3H"

Ypok-uccnenosanue "Mzydenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHne

YaCTOTHhI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢
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61

62

63

DneKTpOMarHuTHasl IPUPO/Ia CBETA.
Cxopoctb cBeta. BonHoBbIe
CBOIICTBA CBETA

Ucrounuku cBeta. [IpsMonuueitHoe
pacnpocTpaHeHHe cBeTa. 3aTMEHUs
Counnia u JIyHsl

3aKoH OTpa)K€HUs CBETa. 3epKaia.
Pemenue 3a1ay Ha mpuMeHeHHE
3aKOHA OTPAKCHHsI CBETa

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK

https://m.edsoo.ru/ffOb3658

bubmuorexa [JOK

https://m.edsoo.ru/ff0b38c4

64

65

66

67

68

[Ipenomnenue cera. 3akoH
IPEIOMIICHUS CBETa

[TonmHOE BHYTpEHHEE OTpakeHHe
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKECHUS B
OINTUYECKUX CBETOBOIAX

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCMMOCTH yIJIa
IPEJIOMJICHUS] CBETOBOTO JIy4ya OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-

nn

CTEKJIO
VYpok-koHpepeHuus
"Ucnons30BaHye ITOJTHOTO
BHYTPEHHETO OTPa)KECHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

JInnsel. OnTudeckas cuiia JIUH3bI

bubmuorexa [JOK

https://m.edsoo.ru/ffOb3aea

bubmuorexa [JOK

https://m.edsoo.ru/ffOb3c5c

bubmuorexa [JOK

https://m.edsoo.ru/ff0b3f2c
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bu6mmoreka [IOK

69 [MocTpoenne n3obpakeHu B TMH3aX
https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa

70 "Onpenenenne HOKyCHOTO bubnunoreka [HOK
pPacCTOSHUS U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3b1"

71 Ypok-koHpepenius "OnTuiyeckue bubnunoreka [HOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I';1a3 kak onruyeckas CUCTEMA. bubnuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "JlepexTo
3penus. Kak coxpanuts 3penue"

Paznoxxenue 6enoro cBeta B CIIEKTp.

74 OmneiTel HetoToHa. CliokeHne bubmuoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
passioKeHuIo 0e10ro cBeTa B CIIEKTP

75 Y BOCTIPUSITHIO IIBETA MPEAMETOB IIPU bubmmorexa [TOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJII0/IEHNH Yepe3 [IBETOBbIE
¢unbTpel"
Ypok-npaktukym "BonaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u quppaxus'

77 OmnswiThl Pe3epdopaa v mmanerapHas bubmuorexa [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

73 [Tocrynatel bopa. Monens atoma

bopa
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I/ICHYCKaHI/Ie " IOIJIOIICHUE CBETA

bu6mmoreka [IOK

79 aromoM. KBautel. JInHeigarsie hitps-//m.cdsoo.ru/ffoc 1 44c
CIIEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIbBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyxiionnas moznens https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PaanoakTuBHBIE TTpeBpaleHus " https://m.edsoo.ru/ffO0c1b4a
85 [Tepuoxa monypacmnana
Ypok-koH(pepeHus
86 "PpaJlI/IoaKT(EIBIiIm: U3ITy4YeHUs B bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakinu. 3aKOHbI
87 cox;)aHeHII/:;I 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCEI
28 DHeprus CBsSI3U aTOMHBIX SEP. bubnuoteka [JOK
CBs13b Macchl U DHEPTUH https://m.edsoo.ru/ffOcld7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepenuus "Anepuas

sHepreTuka. JlencTeus
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PaIMOaKTUBHBIX U3JIy4eHUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMarHuTHOE MOJIE.

bubmuoreka [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIECHUS"
KonTtponbHast pabora o Teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC sIBIEHUS"
[ToBTOpenue, obodIICHNE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmmorexa [JOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
[ToBTopenue, 0600menue. Pemenne
95 aCYETHBLIX M KAYECTBEHHBIX 3a1a4 bubmorexa LIOK
P ! . https://m.edsoo.ru/ff0c2572
1o Teme "TeroBele MPOLECCHI
[ToBTOopenue, o6o0mmenue. Perenne
96 pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nsurareiei”
[ToBTrOopenue, o6o0mmenue. Pemenne
bu6mmoreka [JOK
97 pacueTHBIX M Ka4eCTBEHHBIX 33724
" " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexkTpoycraHoBOK
[ToBTOpenue, o6oOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie paboTHI IO KypCy

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ffOc2d6a
COXpPaHEHHUS B MEXAHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBadg u 1
saepHas Gpu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka 7 knacc/ Ileppimkun U.M., MBanoB A.W. - 4-e uzp., crep.-Mocksa
«IIpoceemenue»;
®usuka 8 xmacc/ Ileppiumkun WM., MBanoB A.M. - 4-e usn., crep.-Mocksa
«IIpocsemienue»;
®uszuka 9 xnacc/ [epeimkun A.B., I'ytHuk E.M. OO6miecTBo ¢ orpaHuueHHON
oTBeTCTBEHHOCTHIO «JIPODAy»; AxumonepHoe oOmiectBo «M3marenscTBO

((HpOCBGHIGHHG».

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

®denepanbHbIi LHEHTP HHDOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/catalog.page
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