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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJIOKEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MpOrpamMMmbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (henepabHON padoyell IporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Dusukay.

Copepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOU TpPaMOTHOCTH OOYyYalOUIUXCsl M OPraHU3aldi0 H3yYeHUs
Gu3MKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mo ¢Qusuke yuuThIBarOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKKe
MEXIIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX yYE€OHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma o (pu3uKe ycTaHaBIMBAET paclpeaerieHue yueOHOro Marepuania
1o rojgaM o0ydeHus (1o Kjaccam), mpejyiaraeT NpUMEPHYIO MOCIEA0BaTEIbHOCTh
W3YUYCHHS] T€M, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUSl MPEIMETHOTO COJICPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaroIIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO YYEOHOMY IIPEIMETY.

®dwu3zrKka ABISIETCS CUCTEMOOOPA3YIOIINUM TSl €CTECTBEHHO-HAYYHBIX YIEOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OU0JI0THEH, acTpoOHOMHEH B (Pu3nueckoit reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTABISIET HauboJyiee sSCHbIE
oOpa3Lpl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUs, TO €CTh CIoco0a MOJydYeHHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

OpnHa w3 THaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKTYpe OOIIEro
o0pa30oBaHusg COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne @Quiznku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIaJICHUE
CIICAYIOIMIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
I'PAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e UHTEPOPETUPOBATh  JaHHbIE W  UCIOJb30BaTh  HAYy4YHbIC
J0Ka3aTeNbCTBA JIJISl [TOIYYEHHS BHIBOJOB.

[lenn wu3yueHuss (PuU3NKKM HA YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®dusuka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoit ®enepauuu, peaau3yromUx



OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOrPaMMBbl, YTBEPXKIEHHON pEHICHHUEM
Komnerun MunucrtepcTBa npocsenieHust Poccuiickoit denepanuu (mpoToKoI oT 3
nexadbps 2019 r. Ne TIK-4BH).

Hean nuzyyeHus Ppu3NKuU:

npuoOpeTeHne HMHTEepeca M CTPEeMJICHHsS OOydYaloluxcs K HaydYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHC WX HMHTCIUICKTyAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HaHUS B (POPMUPOBAHHE
HCCIICIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
¢dbopMUpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK PE3yIbTaTa U3yUeHHsI OCHOB
CTpOEHUS MaTepuH M (PyHIaMEHTAIBLHBIX 3aKOHOB (DH3HUKU;
dbopMupoBaHUE TPEACTABICHUN O PONMU (U3UKU ISl Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHII;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuien
npo¢eCCUOHAILHON JIeSITENIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JabHENIIeMy 0Oy4eHHIO B ’TOM HAIpPaBIICHUU.

JlocTkeHHe 3TUX IIeNield MporpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CISAYIONTUX 3a/1a4:

NpUOOpETECHUE 3HAHWMK O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSX;

NpHOOpETEHNE YMEHHI OMHMCHIBATH U OOBACHATH (PU3MUECKHE SBICHHS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJIOB PEIICHUS MPOCTEUITUX pPACUYETHBIX 3amad ¢
HCITIOJIb30BAaHUEM bu3ngecKux MOJIETIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOJHBIC SBJICHUS U BHITIOIHATH OMBITHI,
nabopaTtopHble  pabOTBI U AKCIEPUMEHTAJIbHBIC HCCICJIOBAHUS C
WCITIOJIb30BAaHUEM U3MEPUTEIHLHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuel GU3NIECKOTO COIEPIKAHMUS,
BKJIIOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKHU, aHAIHU3 U
KPUTHYECKOE OIICHMBaHUE WH(OPMAITUH;

3HAKOMCTBO €O c(epamMu podecCHOHATBLHOM IeATEIbHOCTH, CBI3aHHBIMHU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTcs 238 yacos: B 7 kjacce — 68 yacoB (2 yaca B HeJIEI0), B 8
Kiacce — 68 gyacoB (2 daca B Hemeno), B 9 knacce — 102 gaca (3 gaca B HEZEI0).



[Ipennaraemelii B mporpaMMe no (U3MKe MepedyeHb J1adbopaTopHbIX padoT U
OINBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP IPOBEICHHUS
71a00paTOpHbIX PabOT M ONBITOB C YYETOM MHJIMBHUIYAIBHBIX OCOOEHHOCTEN
oOy4Jaromuxcs, CIUCKa HKCIEPUMEHTAIbHBIX 3aJaHUM, MPEIaraéMbIX B paMKax
OCHOBHOT'0 FOCYAapCTBEHHOI'0 dK3aMeHa 110 (PU3HKE.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPY KAIOIIEro MUpa.

dusnka — Hayka o mnpupone. SABneHuss npupoipl. PUNUYECKUE SIBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenHUMHBL. M3MmepeHue @uanyeckux BelnyuH. PuU3nUYecKHe
npubopsl. [lorpenmHocTs u3mMeperuit. MexxayHapoHas CUCTeMa €IMHHII.

Kak ¢wusuka u JApyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT MPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJECHHE, MOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBUIKEHHUE TUIOTE3, SKCIIEPUMEHT MO IPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SABJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.
1. MexaHudeckue, TEIUJIOBbIE, OJEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC
SABJICHUS.

2. Dusnueckue MpuOOPHI U MPOLEaypa NPAMBIX U3MEPEHHUI aHAJIOTOBBIM H
U (GPOBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. OmpeneneHue LEHbI AeEHUS NIKATbl U3MEPUTEIBHOTO MPUOOpa.
2. H3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPIOrO Tea.
4. OmnpeneneHue pasMepOB MAJIBIX TEN.
5. M3mepenune TeMmieparypbl HpH MNOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THMIIOTE3bI: JAIBHOCThH IMOJETA
HIaprKa, MyIEHHOIO0 TOPU30HTAILHO, TeM OoJibllle, YeM OoJibllie BhICOTA
IycCKa.

Pa3zpnes 2. IlepBoHavyanbHbIe CBEACHUS O CTPOCHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue wyactul BemecTtBa. CBs3b CKOPOCTH JIBMXKEHMSI YacTULl C
TemriepaTypoil. bpoyHoBckoe mBmxkenue, muddysus. BzammomeicTBue 4acTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra3oB, KUJIKOCTEM U TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsA3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSHHUSIX U MX aTOMHO-MOJEKYJISIPHBIM cTpoeHHeM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysum.
3. HaGmionenue ~ siBneHui,  OOBSACHAIOIMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomosl u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB (C  UCIOJIb30BaHUEM

¢doTorpaduii).
2. OmbITH 110 HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.
Mexanunyeckoe [BUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMopencTBHe Tell Kak NpUYMHA
M3MEHEHUS CKOpPOCTH [IBMKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBSI3b INIOTHOCTH C KOJIWYECTBOM MOJIEKYJ B €IUHUIIEC
o0bEMa BelIecTBA.
Cuila KaKk XapakTepucTuka B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsxkecTH. Chlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPABJIICHHBIX II0 OJHOM mpsiMoM. PaBHomenctByromas cui. Cuiia TpeHUS.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
JHemoncmpayuu.
1. HaGmroneHue MexaHUUECKOTO ABMXKECHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaOmronenue sBiIeHUS UHEPLIUH.
4. HabOnroneHue u3MEeHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME MacC M0 B3aUMOJEHCTBUIO TET.
6. Clio’)keHue CUJI, HaPaBJICHHBIX 10 OJTHOW MPSIMOM.
Jlabopamopuwvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUKEHUS (LIapUKa B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).

2. OmnpenenieHUe CpeHEM CKOPOCTH CKOJBXKEHUsI OpyCcKa WM IapuKa Io
HAKIIOHHOM TIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPJIOTO TENA.

4. OmbITHI, NTEMOHCTPHUPYIOIMINE 3aBUCUMOCTh pacTsDKeHHs (nedopmariun)
NPY>KUHBI OT IPUII0KEHHOM CHUIIBI.

5. OnbITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHUJIBI TPEHUS CKOJIBKEHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepemadya maBieHUs
TBEPIBIMU TEJIAMM, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartuueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJIKOCTH OT TayOuHBI. ['mapocrarnueckuii
napanokc. Coob1aromuecs cocyasl. ['uipaBindyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 00o0mouku 3emau. OmbiT Toppuyemnu. M3mepenue atMochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOrO JaBJICHUS OT BBHICOTHI HAJl YPOBHEM MOPAI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
Coobmaronuecs CoCybl.
['mapaBiuyueckuit mpecc.
[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.
3aBUCUMOCTH BBITAIKUBAIOIEH CHUJTBI OT 00bEMa MOrPYKEHHOM YacTu Teja
Y TTIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcCIIOBHE IUIaBaHUS TEJl: IJIABAHUE WIIH MTOTPYKEHUE TEJI B 3ABUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJa U AKUJKOCTH.
Jlabopamopnsie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMA MOrPYKEHHOM B
YKAJIKOCTh YaCTH Tea.
2. OmpeneneHue  BBITAJIKUBAIONICH  CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MaccChl TeJa.
4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh
YacTH Tela U OT INIOTHOCTH KUAKOCTH.
5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKM U
OmpelelIeHuE €€ rpy30n0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexannueckast pabota. MOITHOCTS.

[IpocTbie MexaHW3MBbI: pblyar, OJOK, HaKJIOHHas IUIOCcKocTh. [IpaBuiio
paBHOBecus pblyara. [[pumeHenue npaBusia paBHOBECHS pbluara K 0J10Ky. «30J10TO€
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npasuio» MexaHuku. KIIZI nmpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass dHeprus. KuHernueckas M IOTEHUUAlbHAas JHEPIUS.
[IpeBpaleHne 0JTHOrO BUJ1a MEXaHUYECKOW IHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa 110

TOPHU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IUIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPIHH.
8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJOXXEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUM CTPOCHUSA
BemecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAKOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYIAPHO--KUHETUYECKOU TEOPHUU.
CmaunBaHUE U KanWJUISIPHBIE SIBJIEHUS. TEnnoBoe paclIinpeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactuil. BHyTpenuss osHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH SHEpPruu:
TerIonepeavya u coBepiieHne padoTsl. Bubl Temionepenayu: TemionpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro ©Oananca. [lmaBienwe wu
OTBEpPJCBAaHUE KPUCTAUIMYECKUX BELIECTB. YJAENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenwe. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(epHOro
JTABJICHMUSL.

BrnaxxHocTh BO31yXa.

OHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPaHUsL.

[Tpuniuner padotel TersioBbix aurarenedt KIIJ[ temmoBoro nsurarens.
TennoBple ABUTATENN U 3aIIATA OKPYKAOIIEH CPENBI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HaGmonenre ssBjeHnid cMauMBaHUs ¥ KaITWLISIPHBIX SIBJICHUH.
HaGmro1enre TerioBoro pacmpeHus Tel.

M3meHeHne naBjeHUs rasa Mpyd U3MEHEHUM 00bEMa W HarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiieHH paboThl BHEIIHUMH CUJIaMHU.
CpaBHEHME TEINTIOEMKOCTEN PA3IUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

Hab6mro1eHre mocTosTHCTBA TeMIIepaTyphl IIPH TUTaBICHUH.
Moenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OMNBITHI O BHIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITel TI0 HAOJIIOACHUIO TEIJIOBOT'O PACIIMPEHHS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJTIOHE HIIPUILA.

OnbITHl, NEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €r0
00b€Ma 1 HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rUNMOTE3bl JTUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TEeIIoNnepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueii BOJIBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAUTUYECKUM LIUIIUH]IPOM.

OmnpeneneHue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHUsl.

OnpenesnieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pa3znes 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauusi Ten. [Ba poma snekTpuyeckux 3apsiioB. B3aumoneiicTBue
3apspKeHHbIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETUYHUHBI 3apSAJI0OB U PACCTOSHUS MEXKY TeJlaMu).

Onektpuueckoe mnoiae. Hanpspk€HHOCTH diekTpudeckoro mnoiist. IIpuHumn
CYNEPIO3ULIAN IIEKTPUUECKUX MOJIE€HN (Ha KAYUECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJICKTPUUYECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM W AWDJIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsiia.

DJIEKTPUUECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro TokKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ComnpoTuBiIEHUE MPOBOJHUKA. YIEIbHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka uend. [lociaeqoBaTenbHOE U TapauiesIbHOE COEAUHEHNE TPOBOHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyna—Jlenua.
DNeKTpUYEeCKue LeNU U MOTPEOUTENH IEKTpUIECKOil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE NOCTOSAHHBIX MAarHUTOB. MarHuTHOE
nosje. MarautHoe mojie 3eMJIM M €r0o 3HaueHHe I KU3HH Ha 3emiie. OmbIT
Opcrena. MarHuTHOE 1OJIE SJIEKTPUYECKOTO TOKA. [I[puMeHeHne 3I1eKTpPOMArHUTOB
B TeXHUKeE. J[eiiCTBHE MarHUTHOIO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIb
MOCTOSIHHOTO  TOKa. VICHoJib30BaHHWE  3JIEKTPOJBUTATENIE B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apanes. fABiaenue snekrpoMarHuTHOM mHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOMA.
DneKkTpocTaTuuecKkas UHIYyKIUS.
3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsi/I0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MopaenupoBaHue CUIOBBIX JUHUN DJIEKTPUIECKOTO ITOJIS.
M cTOYHMKY OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUIECKOTO TOKA.

. DNEKTPUYECKHI TOK B KUJIKOCTH.

. ['a30BbIl paszpsm.

. I3Mepenue cuiibl TOKa aMIepMeTpoM.

e T A L o o
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. I3MepeHune 3JIeKTpUIEeCKOro HAIPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH COIpOTUBIICHUHN.
. BzaumoieiicTBME TOCTOSHHBIX MArHUTOB.
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. MOI[CJIPIpOBaHI/Ie HCBO3MOXHOCTHU pasACIICHUA ITOJIFOCOB MAarHuTa.
. MOI[GJII/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOTIO MOJISI HA POBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSTHHOT'O TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

OmnbiTel @apajes.

3aBUCUMOCTb HAIlPaBJIEHUS MHIYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

DIIEKTPOTE€HEPaTOP NOCTOSHHOTO TOKA.

Jlabopamopnwvie padoomot u onvimol.

1.

o u bk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJICKTPU3ANMH TEN HWHAYKIWEH U TpHU
CONPHUKOCHOBEHHH.

HccnenoBanue AeMCTBUS BJIECKTPUYECKOTO TMOJNS HA MPOBOJHUKU U
JTURJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON 1IETH MOCTOSHHOTO TOKA.
N3mepeHnue u peryJupoBaHie CUIIbl TOKA.

H3mepeHue u peryinupoBaHnue HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAU MONEPEYHOrO
CEUEHMsI U MaTepuara.

[IpoBepka mpaBwiIa CIOXKEHUS HAIMPSHKCHUM MpU TOCIEeI0BaTEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJg CWIbI TOKAa MPH TapAICIHPHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UTYIIETO YEePE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH BJEKTPUYECKOTO TOKA, BBbIACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTUA CHJIBI TOKA, MAYIIETO 4epe3 JaMIIOUKy, OT
HaInpsHKEHUS Ha HEH.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aWMO/ICHCTBUS TTOCTOSTHHBIX MarHUTOB.
N3ydeHrie MarHUTHOTO TOJIsl HOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUU
U pa3JIeJICHUH.

HccnenoBanue nedcTBUs IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHUJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPaBJIEHHUS TOKA B KaTYIIIKE.
N3yueHne neicTBUS MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u uzyueHue padoThl 3J1€KTPOABUTATEIIS.
20. U3mepenue KII/] anekTpoaBuraTebHOM yCTaHOBKH.
21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
MCCIICIOBAHUE W3MEHEHUW 3HAYEHHUS U HAMNPABICHUS HWHIYKIIMOHHOIO
TOKA.
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe naBmkeHMe. MarepuanpHas Touka. (Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOI0 JABWXKEHHUS. PaBHOMEpHOE MNpPSAMOIMHENHOE
nBxkeHue. HepaBHoMepHOe npsiMonnHeENHOEe NBUKeHUE. CpellHsIsl 1 MTHOBEHHAs
CKOPOCTb TeJia IPH HEPABHOMEPHOM JABUKECHUH.

VYckopenue. PaBHoyckopeHHoe mpsiMosinHelHOe JBHxkeHue. (CBoOomHOe
nageuue. OnbeITe! [ amuies.

PaBHOMepHOE ABIKEHHE MO OKpYXHOCTH. Ilepuon u yactora oOpalieHus.
JIunelinas u yriaoBas ckopocTd. LIeHTpocTpeMHUTeNbHOE YCKOPEHHE.

ITepBeiit 3ak0oH HeroToHa. Bropoy 3axkoH HeroroHa. Tperuit 3akoH HeroToHa.
[IpyHIMN Cyneprno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TsSHKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpeHue CBOOOIHOTO
najgeHus. J[Bwxenne mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocTh 1 nieperpysKu.

PaBHOBecue marepuanbHOW TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa € 3aKPEIUVIEHHON OChIO BpalieHusi. MoMeHT cuibl. LleHTp TskecTu.

Nmnynbee Tena. Mi3menenne mmmyibea. UMmnynibe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PEakTHBHOE IBUKEHNE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b d3HEpPruu U padboTsl. [loTeHInanbHas 3HEprus Teia, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHeprust CxxaTou npykuHbl. Knunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOM DHEPTHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPTUH.

Hemoncmpayuu.

1. HaOnroneHue MeXaHMYECKOro JBHUKEHUS T€la OTHOCUTENIBHO Pa3HbIX TeEll

OTCY€Ta.
2. CpaBHEHME MyTE€W W TPACKTOPUN NBUKEHUS OJHOTO M TOTO XKE Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

3. M3mepeHue CKOPOCTH M YCKOPEHUS MPSMOJINHEUHOTO IBUKEHHS.

4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOT'O JBUKECHUS.

5. HaOmronenue ABuKEHUS Tesa MO OKPYKHOCTH.



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

HaOnroienrie MexaHU4eCKUX SIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

3aBUCUMOCTh YCKOPEHHS T€Ja OT MAaCChl T€JIa U JICMCTBYIOLIEH HA HETO
CHUJIBL.

Habmnronenue paBeHcTBa CHII TPU B3AUMOJEHCTBUU TEN.

MN3MeHeHune Beca Tena npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItryabca Mpu B3auMOJEHCTBUM TE.

[IpeobpazoBaHus SHEPTUU NTPU B3aUMOJICUCTBUH TEI.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOJICVICTBUMU.

CoxpaHeHne UMITyJIbCca MPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
HabGmroneHune peakTUBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTrUu IPU CBOOOHOM MaJICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUM MIPU JIBUKEHHUU TEJa MOJT IEUCTBUEM
MPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHncTpynpoBanue TpakTa Juisi pa3roHa U JaJIbHEWUINEro PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIIEKKH.

OmpenenieHue CpeaHEel CKOPOCTH CKOJIbBKEHHUS Opycka WM JABUKCHHS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teiaa MPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJdbHON CKOPOCTHM IYyTH OTHOCSTCS KakK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenune kodhpuIreHTa TPEHUS CKOTBKEHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUHM TeJia 0
TOPU30HTATHLHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBl  YHOPYrOCTH TpU THOABEME TIpy3a C
WCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKOHa COXPAHEHHUS SHEPTUH.

Pasznen 9. Mexannueckue K0Jie0aHUA M BOJHBI.



KonebarensHoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIATYy1a. MaremMaTuyeckuil U NMpyKUHHBIM MasTHUKU. [IpeBpamieHue
HHEPTUU MIPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatomue — koneOanus.  BoiHyxkzaeHHole — KosjeOanus.  Pe3oHaHc.
Mexannyeckue BoJIHBL. (CBOWMCTBA MEXaHMYECKMX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. JIMMHA BOMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexanndeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. 'poMKOCTh 3ByKa W BbicoTa ToHa. OTpaxkenue 3Byka. MudpaszByk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmnromenuwe kojieOaHWii Tea IIOA HAEUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIIPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.
HaGmroienrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnpocTpanenne npo0JibHBIX U MONEPEYHBIX BOJH (HAa MOJIEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHre 4YacTOThl M TMEpUoja KoJieOaHMM MaTeMaTHU4eCKOTO
MasITHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJia KoeOaHuii MPYKMHHOTO MAasTHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOIeOaHU MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnegoBaHue 3aBUCMMOCTHU MEPHOJIA KOJIEOaHUN MPYKUHHOTO MasSTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHOJia KOJeOaHUW rpy3a, MOJIBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHojaa  KoJjeOaHui
MPYKUHHOTO MASITHUKA OT MACChI Tpy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepenHue yckopeHus CBOOOIHOTO TafCHUSI.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIGKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHUTHbIE  BOJHBI.  CBOMCTBA
ANEKTpOMarHuTHHIX BOJIH. [llkama snekTpoMarHUTHBIX BOJIH. lcmoJsib30BaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DOnekTpoMaruutHasi npupoga cera. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJHOBBIE CBOKCTBA CBETA.
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Jlabopamopnsie pabomoel u onvimol.
1. W3yuenue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHMIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBI€ SIBJICHHS.

JlyueBas  momenbp  ceera.  Mcrounuku ~— ceera.  IlpsAmosnHerHoe
pacnpoctpanenue csera. 3atMeHuss ConnHna u Jlynsl. Otpaxkenue cBeta. 11nockoe
3epKano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBeTa. 3akoH MpeaomiieHUs cBera. llonHOe BHyTpeHHee
OTpaXeHHe cBeTa. VICIonb30BaHWE TIOJTHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop myuedt B muHze. OnTudeckas cucrema gotoariapaTra, MUKpOCKOTa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JadibHO30PKOCTb.

Paznoxenue Oemoro cBera B crmektp. Onwitel HeloToHa. CroxeHwue
CIIEKTpaJbHBIX IBETOB. /Jucnepcus ceera.

Hemoncmpayuu.

[IpsamonuHeHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBHITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

Ontudeckuil CBETOBO/I.

Xox mydeil B cOOMparoIiei JInH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aeiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
10. Moaens ri1asa.

11. Pa3noxenue 6emoro cBera B CIIEKT.
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12. [lomy4yenue 6em0ro cBETA MPH CIOKEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
naJeHUs.

2. M3yueHue xapakTepUCTUK U300paKEeHUs MPEAMETa B TUIOCKOM 3epKalie.

3. HccnegoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUSI CBETOBOTO Jiy4ya OT yIJia
najieHUs] Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. TlonmyueHue n300pakeHH ¢ MOMOIIBIO COOUPAIOLEH JTHUH3BI.

5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI cOOMparomeit
JIVH3BI.

6. OTBITHI 110 PA3TOKEHUIO OEIOr0 CBETAa B CHEKTP.

7. OnbITEl O BOCHOPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHHUM 4Yepe3
I[BETOBbIC (DUIIHTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas Mozenb atoma. Mojens atoma bopa.
Hcnyckanue v noriomeHue ceeta aromoM. KBaHTel. JInHeyaTsie CIEKTpPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznyudenus. CTpoeHHe aTOMHOTO
anpa. HyxkioHHas wMoxens aroMHoro sapa. Msoromsl. PanuoaktuBHbIE
npespamenus. [lepron momypacmana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsA0BOIO M MACCOBOI'O YHCEIL
DHeprus CBs3UM aTOMHBIX snep. CBs3p Macchl W dHepruu. Peakuuu cuHTE3a U
nenenus aaep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. J[eWCTBHS pPaguOAKTHBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U TOTJIOIICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoaopoJa.

4. Habmronmenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUYECHUH.

6. Peructpanus uznydeHust IpUPOTHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TpEKOB: M3MEPEHHE IHEPTUM YACTULBI MO TOPMO3HOMY

nyTH (1o gororpadusim).

3. M3mepenue pagnoakTUBHOrO (PoOHA.

IHoBTOPHUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpUTENBHO--0000IIAIONINI MOTYJIb IIPEIHA3HAYEH JIJISl CUCTEMATU3 AU
¥ 00001IeHNS TPEIMETHOTO COJIEP>KAaHUS U OMBITA ACSITEIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe JJIsi MOATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY JK3aMeHy 1o (pu3uke g oOydarommxcsi, BHIOPABIIUX JTOT
y4eOHBbII npeaMerT.

[Ipu M3ydYeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESTETLHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTHIKEHUE MPEAMETHBIX U
METanpeJIMETHBIX  IUJIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAaMOTHOCTh: OCBOEHUE HAyYHBIX METOJOB HCCIICIOBAHUS
SBJICHUN NOPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATH (PU3MUECKUe
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMANBHO AEATEIPHOCTHBIN XapaKTep JaHHOTO pa3Jieia peaausyercs 3a
CY€T TOTO, UTO OOYHYAIOIIMECS BBIMOJIHAIOT 331aHUs], B KOTOPBIX UM MpEAJIaraeTcs:



Ha OCHOBE IIOJYYCHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBSICHATH
dbusnUeckue SBICHUS B OKPY’KAIOIIECH MPUPOJIC U TOBCETHEBHOM JKU3HMU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NUYECKUX SIBJICHUH, B TOM
4yuCIe s MPOBEPKU TMIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HAmMOOJIE€ BAXKHBIX JOCTUNKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO O0IIEro 0O0pa3oBaHUsl HAMpPaBICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyueHus QU3MKU HA YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuarorierocss 0yayT copMHUpOBaHbI CICAYIONINE TUYHOCTHBIC PE3yJIbTaThl B
YJacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

— MPOSIBJIEHUE HUHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nYecKoil HayKH;

— [IECHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PUZUKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUHN
busuKy;

— OCO3HAaHME BaXHOCTU MOPAIBHO--OTUYECKUX IPUHUHUIOB B JESATEIBHOCTH
Y4YEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

— BOCTPUSITUE ICTETUUYECKUX KayeCTB (PU3MYECKONW HAayKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HAaHUE IEHHOCTH (PU3MYECKOM HAayKHM KaK MOIIHOTO HMHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEWILIEW COCTABJISIOLICH
KYJBTYPBI;

— pa3BUTHE HAYYHOW JHOOO3HATEIHHOCTHU, WMHTEpPEca K HCCIEI0BATEIHCKON
NEATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3I0POBbS H  3MOIMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHUE IIEHHOCTH O0€e30MacHoro obpa3a U3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBui O€30MacHOro IOBEACHUS Ha
TpaHCIIOpPTE, Ha JIOpPOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

— chOpMUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHNE CBOETO MPaBa Ha OIIHOKY
Y TaKOT'O JK€ MpaBa y JIPyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e — AKTUBHOE YYacTH€ B PCIICHUM MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJIOTHYECKON W
COLIMAJIbHOM HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIIe U (PU3UUYECKUX 3HAHU;

e — HHTEpEC K MPaKTUYECKOMY M3YUYCHHIO TpodeccHil, CBsI3aHHbBIX ¢ (PUUKOK;

e 7) 3KOJIOTUYECKOI0 BOCIIUTAHMSA:

e — OpUEHTAIMS HAa TPUMEHEHUE (PU3NYECKUX 3HAHUU JJIS PEIICHHs 33734 B
o0JlacTh OKpYy’Karolel Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX MOCIIEJICTBUN 111 OKPYKAIOIIEH CPEbI;

e — OCO3HaHHME MIOOAJTBLHOTO XapakTepa SKOJOTMYECKUX MpoOIeM U MyTed uX
pELICHUS;

e 8) aganTranum K HU3MEHSIOUMIMMCH YCJOBHUSAIM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBMU MPHU BHIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
IpYTHX;

e — TIOBBIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 IMPAKTUYECKYIO
NEeSATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIIE POPMYIHPOBATH
UJIEU, TIOHSATHUSI, TUTIOTE3bI O (PU3UUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(DUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHS B NPUOOPETEHHH HOBBIX (HUINUECKUX
3HAHM;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISABIISTh B3aUMOCBSI3U TPUPOJIBI, 0OIIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCMOJIb30BaHUEM (DU3UUECKUX 3HAHMUIA;

e — OIICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS HA OKPYXAKOUIYI0 Cpexny,
BO3MOYHBIX TJIOOQIBHBIX TOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbraTe 0ocBOSHUS MPOTpaMMEI 110 (DU3UKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOyuwatomerocs OyayT copMHpoOBaHbl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIHLHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIE  JCUCTBUS,  PETYJSTUBHbBIC
YHUBEpCaIbHBIC yIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble JJoruuyeckue JelcTBUA:



BBEISIBIISAITH W XapaKTEePU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS JIJIs
000011IeHHs U CPAaBHEHUS,;

BBISIBIISATh 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B pacCMaTpPUBaEMbIX (pakTax,
JTaHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UICCKUM SBIICHUSIM;
BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBSI3W TIPH HM3YyYCHUU (DU3UIECKUX
SIBJICHUN U TIPOIIECCOB, JI€NIaTh BBIBOJIBI C UCTIOIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJBUTATh THUIIOTE3BI O B3aWMOCBS3SIX
(U3UYECKHUX BEJINYUH;

CaMOCTOSITENILHO BEIOMPATh CIIOCO0 pelieHns yueOHo! Gpu3ndeckoi 3a1auu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHHs, BBIOOp HaumboIee
MOAXO/ISIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBbie uccien0BaTe/IbCKUE AeCTBUS.

HCITOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUN MHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY ITUTaHY OIIBIT, HECTIOXKHBIH
Gu3NYECKUH IKCIIEPUMEHT, HEOOJBIIOe HCCIIeOBaHHEe (DU3UIECKOTO
SIBJICHUS,

OIICHWBATh HAa MPUMEHUMOCTh H JOCTOBEPHOCTh HH(pOpMAIIHIO,
MOJTYYCHHYIO B XOJI€ CCIICTIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENHHO (POPMYIHPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

MPOTHO3WPOBATh BO3MOXKHOE  JaJIbHEWIIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

MPUMEHSTh Pa3TUYHbIE METObI, THCTPYMEHTHI U 3alpOChl MPU TOUCKE U
orOope WH(POPMAIIMM WJIM JAHHBIX C YYETOM MPEUIOKEHHON YydeOHOM
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAITHIO
pPa3TUYHBIX BUJOB U JOPM MIPEICTABIICHHUS;

CaMOCTOSITEJILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEJICTaBICHUS
uHQOpMAIMl W WUTFOCTPHPOBATH pellacMble 3aJa4dl  HECIOXHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpauKoi 1 X KOMOWHAITASMH.

KoMmyHuKaTHBHBIE YHUBepPcaJbHbIe YueOHbIe 1eliCTBUS:

B XOJIe OOCYXIEHHUS Yy4eOHOro MaTepHuaya, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYXKIaeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HAa PEIICHHWE 3aJaud W TOJJCpKaHUE
OJ1arokenaTeTbHOCTH OOIICHNS,



COTIOCTaBIISAITh CBOM CYXICHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
auanora, 0OHapyKUBaTh Pa3jIN4KMe U CXOJICTBO MO3UIIUN;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO TPEICTABIIATh PE3YIbTaThl BHITIOJIHEHHOTO (PU3NYECKOTO OIBITa
(PKCIiepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMATh W UCITOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBUIYaTbHOM
paboThI PU PEIICHUH KOHKPETHOM (PU3NYECKOl TIPOOIEeMBI;

MPUHUMATh 1I€JIM COBMECTHOW AESTENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHUS
no e€¢ JOCTHXKEHHMIO: paclpelesTh pOju, OO0CYXIaTh MPOLECCHl U
pe3yIabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU WICHAMHU
KOMaH/Ibl;

OIICHMBATh KA4e€CTBO CBOCTO BKJaJa B OOIIMK MPOIYKT IO KPHTEPHUSM,
CaMOCTOATEITLHO C(OPMYITHUPOBAHHBIM yUaCTHUKAMHU B3aHMOICHCTBHSI.

PerJIHTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISBJISITH TIPOOJIEMBI B J)KM3HEHHBIX M YYCOHBIX CHUTYAIHsIX, TPEOYIOITNX
TS penieHusT GU3NIeCKUX 3HAHUH;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MOAXOJAaX MPHUHATHS  PEIICHUN
(vHIMBUAyaJIbHOE, TPHUHATHE PEIICHUS B TPYIIe, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HUSCKON 3a0a9d WU
TUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEeHTUPOBATh NpeIjIaracMble BAPUAHTHI PEIICHUH;
JieNIaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAIBbHbIA HHTEJJICKT:

JaBaTh aJ€KBATHYIO OLIEHKY CUTYyalluu U Mpejjiararh rjiaH e€ N3MEeHEHHUS,
OOBSICHATh ~ NPUYUHBI  JOCTUXKEHUS  (HEJOCTHKEHUS) PE3yJbTaTOB
JESTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JACSATEIBLHOCTH (B TOM YHCIE B XOJ BBIOJIHEHUS
(Gbu3NUecKOoro UMCCJIEIOBaHMS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENCTB, W3MEHMBIIMXCS CHUTYallMid, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTH CEOS1 HA MECTO JAPYTOr0 YEJIOBEKa B XOJI€ CTIOpa WK AUCKYCCUU Ha
Hay4YHYIO TeMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYTroro;



npuU3HaBaTh CBOE MPABO Ha OMIMOKY MPHU pelIeHnr (PU3NUECKHX 3a/1a4 WIN
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHnity o0yuenus B 7 Kjaacce mpeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh  MOHATHS:  (u3Mueckne ¥ XUMHYECKHE  SIBJICHMS,
HaOI0IeHNe, HKCIEPUMEHT, MOJelNb, TUIOTe3a, €AMHUILBI (PU3MUECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BemlecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYeCKOe JIBIXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPAaeKTOpHUs, paBHOACHCTBYIOLIAs
cuna, aedopmanua  (ympyras, — IUIaCTHYEcKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

pasznuyath sBiaeHUs (Auddy3us, TEMI0BOE IBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEPaBHOMEPHOE JBW)KCHHE, WHEpPIIHS,
B3aHMOJICICTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOMW OCHIO
BpallleHus, epeaaya AaBieHus TBEPIbIMU TeJlaMU, KUIKOCTSIMU U Ta3aMH,
aTMoc(epHOe JaBJjeHHE, IJIaBaHUE TeJ, TMPEBpAIllEHUs MEXaHUYeCKOH
HHEPTUHU) MO OMUCAHUIO UX XAPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (HU3MUECKHX  SABICHUH B
OKpYy’>XKalollleM Mupe, B TOM 4Yucie (U3UUECKUEe SIBJICHHUS B MPUPOJIE:
MPUMEPHI JABMKEHHUS C Pa3TUYHBIMH CKOPOCTSIMU B JKMBOW W HEXHUBOMU
npupose, ACHCTBHE CHUJIBI TPEHHS B TPHPOJAEC W TEXHHUKE, BIIHSHHE
aTMoc(epHOro JIaBJICHHs Ha JKUBOW OpraHW3M, TUIaBaHHUE PBIO, phIYard B
TEeJI€e YEeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUI;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
bu3nUeckue BeIMYMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, yTh,
CKOPOCTb, CPEJHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSAXKECTH, BEC Tela,
CHJIa TPEHHUsI, 1aBiieHue (TBEPIOTO Tea, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
cCHJia, MEXaHW4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(Q(GUIUEHT TOJE3HOT0 JAEHCTBUS MEXaHM3MOB, KHHETUYECKas U
NOTCHIMANbHAST DHEpPrus), TpPU ONUCAHUH MPABHIBHO TPAKTOBAThH
(bu3NYECKUI CMBICI UCIIOJIb3YEMbIX BETTMYHH, NX 0003HAYCHUS U €IMHHIIBI
bu3nYeCKuX BEIUYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLINE JIaHHYIO
(GU3HYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TrpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;



XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHe SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl MpaBUiia CJIOXKEHUS CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBWwIo paBHOBecus pblyara (0J0ka),
«30JI0TO€ TIPABHJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAaHMYECKON
SHEPruu, MNpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aIMCBHIBATh €70 MAaTEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil IPAaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MPUYUHHO--CJIEACTBEHHBIE CBSI3H, CTPOUTH OObsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyu B 1—2 JEHCTBUA, MCHOJIB3YS 3aKOHBI M
(dopMyIibl, CBsI3bIBAIOLIUE (DHU3MUECKUE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIJIOBHSI 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEJIMYUHBI B ()OPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOAHUTHh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE NIl PELICHMS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJy4YE€HHOM (pU3NUECKON BEIUUNHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEIUTh NpPU HOMOLIU
(buU3HYECKUX METOJI0B, B OMTMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U MHTEPIPETUPOBATH MOTYUECHHBIN
pe3ysbTaT, HaXxOJIUTh OLIMOKM B XOJE ONBITA, JAEJIaTh BBIBOJBI IO €ro
pe3ynbTaram;

MPOBOJUTH OMbBITHI 1O HAOMIOAECHUIO (PU3MYECKHX SIBJICHUN WM
(bu3MYEeCcKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KECHHS,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUS, 3alUCHIBATh X0/
OTbITa U (HOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATH MpPsAMBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0BbéMa, CHJIBI M TEMIEpaTypbl C KCIOJb30BAHUEM aHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUYETOM
3aIaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAMUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHUHBI OT
ApYro € HCIOJNBb30BAHUEM MPSMBIX H3MEPEHHH (3aBUCHUMOCTH MYTH
PAaBHOMEPHO JIBUKYILETOCS TENA OT BPEMEHU JIBUKEHUS TENA, CUIIbI TPEHUS
CKOJIbKEHMSI OT Beca Teja, KayecTBa 0OpaOOTKH IMOBEPXHOCTEW TeNl U
HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHMS TEJI, CUJIBI
YOPYTOCTH OT YAJIMHEHUS NPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYXEHHON YacTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJ0, YCIOBUN
IUIaBaHUsl TEJl, YCIOBUW pPaBHOBECHs pblyara U OJOKOB), Y4acTBOBATH B



IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, CcOOMpaTh YCTaHOBKY W
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJE
NPEAIOKEHHBIX TabMuI W TpaduKOB, AeNaTh BBIBOJLI MO pE3yJbTaTam
UCCJIeI0BAaHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpEHUsl (U3MYECKUX BEJIWYUH (IIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPAOTO TEJNA, CHJIA TPEHUS CKOJIBKECHMS, JaBICHUE
BO3/1yXa, BBITAJKHMBAIOIIAS CHUJa, JCHCTBYIOIIAs Ha NOTPYyXKEHHOE B
KUAKOCTh  T€No, KOAQOUIMEHT TMOJE3HOr0  JEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIEeAys NPEIJIOKEHHOM WHCTPYKUMU: MPU BBHINOIHEHUU
W3MEpPEHUl CcOoOUpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIISTH
3HAYEHUE UCKOMOW BEITMYHHBI;

COOJII01aTh MIpaBUjIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAOIIUECS COCYyAbl, OapoMeTp,
phluar, MOJABUKHBIN U HETTOABUKHBIN 070K, HAKIIOHHAS IJIOCKOCTH;
XapaKkTepu30BaTh TMPUHIMIBI  JCUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIHE:
NOJAIIUIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETP, BBICOTOMED, OPLUIHEBOI HACOC, aPEOMETP), UCIOJIb3YsI 3HAHMUS
0 CBOMCTBAX (hU3MYECKUX SIBJICHUI 1 HEOOXOUMbIE PU3UUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTL  NpUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MpUMEpPaX)
NPAKTHYECKOr0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
AKU3HU Uil oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS 1 COOJIIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHMS B OKPYXKAIOLIEH Cpelie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM W NyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHHUKOB BBIIECIATH
uH(pOpMAIMIO, KOTOpas SBISIETCS MPOTHUBOPEYUBON WU MOXKET OBITh
HEJI0CTOBEPHOM;

MCI0JIB30BAaTh MPHU BHINOJHEHUN YUEOHBIX 33JaHUI HAYYHO--TIOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTEpUaibl, PECypCHI
cetu UHTepHer, BianeTb NOpUEMAMHU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUsA, B TOM



quciie MyOau9IHO JAeaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB UITH
y4eOHBIX HCCICAOBAHUM, TP 3TOM I'PAMOTHO HCIIOJB30BaTh M3Y4YEHHBIN
MOHATUMHBIM anmapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIJICHUE
MpE3CHTALIUEN;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajadyaMu,
CJICIUTL 3a BBIINOJHEHHEM IUIaHA JACHCTBHM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTb  TPYMNIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJIECTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIUX.

K xoHiy o0yuenus B 8 kiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BATh MOHSATHS: MACCA U PA3MEPbI MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSIHUS BENIECTBA, KPUCTAIUIMYECKUE U
aMmop¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPEHHSS DSHEPTUs, TEIUIOBOW JBUTATENb,
3JIEMEHTAPHBINA SJICKTPUYECKUAN 3apsil, SJCKTPUUYECKOE T10JI€, MPOBOJIHUKHU
Y TUBJIEKTPUKHU, TIOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuuath SBJICHUS (TEIUIOBOE paCIIMpEHUE M C)KaTue, Terviornepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYUBAHUE, KAIWJUISPHBIC SIBJICHUS, UCIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpHUCTauM3auus (OTBEpIEBAaHUE), KHUIICHUE,
TerJIonepeaaya (TErI0NpPOBOIHOCTb, KOHBEKIIMS, H3JIy4YCHHE),
BJICKTpHU3ALUA TEJ, B3aUMOJCHUCTBHUE 3aPSAJ0B, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAsI UHIAYKITUS)
10 OINKWCAaHWI0O WX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacrio3HaBaTh TMPOSBIICHHE M3YYCHHBIX (DHU3WUECKUX  SBICHUNW B
OKpY’)KaroleM MHpe, B TOM 4ucie (U3UYECKHE SBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWJUSAPHBIE SBIEHUS B IPUPOJE,
KpUCTAJIBI B mpupoje, uznyudeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUUCCKHE
SABJICHUSI B atMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Apeiid MoI0COB, PO MATHUTHOTO TTOJIS JIS )KU3HU Ha 3eMiie,
MOJIAPHOE CHUSHUE, TPU OTOM MEPEBOAUTH NPAKTUYECKYHO 3a1ady B
y4eOHYI0, BBIJCNIATHh CYIIECTBEHHBIE CBOMCTBA (TIpHW3HAKH) (PU3NUECKHUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJb3YS
¢dbuznyeckre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPTUsI, KOJTUYECTBO
TEIJIOTHI, yJAEIbHAsA TEIUIOEMKOCTh BEILIECTBA, YyJAEJAbHAsA TEIUIOTa



IJIABJICHUSI, yJelibHasi TeIUIoTa MapooOpa3oBaHMsl, yjAelibHAas TeIuioTa
CropaHusi TOIUIMBA, KOA(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MalllMHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsi, CUiia
TOKa, DJJEKTPUUECKOE HampsiKEHUe, CONPOTHUBJICHUE IMPOBOJHUKA,
yZeJIbHOE COMPOTHUBIICHHUE BEILIECTBA, pa00Ta U MOITHOCTb IEKTPUUECKOTO
TOKa), MpPU ONUCAHUM MPABUIBLHO TPAKTOBATh (PU3UYECKUM CMBICI
WCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (DU3UIECKUX BEITUUYHH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYMHY C
JIPYTMMH BEJIMYMHAMHU, CTPOUTHh TpadUKd HU3YUYEHHBIX 3aBHCUMOCTEH
(U3UYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS U TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETUUECKON Teopuu
CTpOEHHs BEIleCTBA, NMPUHIHUI CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3akoH Oma I yyacTKa IenH, 3aKOH
Jlxxoyns—Jlenna, 3akoH cOXpaHEHUs SHEPTUH, IPU HTOM JIaBaTh CIIOBECHYIO
(GbOpMyTUPOBKY 3aKOHA U 3alUCHIBATh €r0 MAaTEMAaTHUUECKOE BHIPAKCHHE,
OOBSCHATh (PU3NYECKHE MPOIECChl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIISATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 1—2 JIOTHYECKHUX
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JCHCTBHS, WCIOJB3YSl 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBUSL 3aJlaud 3aMHUChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUISl pElIeHus 3aJayd, BbIOMpaTh 3aKOHBI W  (HOPMYIIBL,
HEeoOXoauMble UIsi €€ perIeHus, MPOBOAUTH Pacu€Thl W CPABHUBATH
MOJIyYeHHOE 3HaUCHHUE (PU3NYECKOMN BETMUYMHBI C U3BECTHBIMU JJTAHHBIMHU;
pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU TMOMOIIU
(U3UYECKUX METOJIOB, HCIOJb3Yysl OMHCAHUE HCCIEIOBAHUS, BBIICISIThH
MpOBEPSIEMOE  MPEIAINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUS UCCIIEI0BaHUs, J€1aTh BBIBOIbI;

MPOBOAUTL OMBITHI 10 HAOMIOJEHUIO (U3WYECKUX SIBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMnepaTypbl, CKOPOCTH Tpoliecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYUYCHHH OT LBETa H3Iyvarolied (Moriomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPaTypbl KUIKOCTU U
miomaaun €€ TOBEPXHOCTH, DJJEKTpU3allds Tel W B3aUMOJICUCTBHUE
ANEKTPUUYECKUX  3aps0B, B3aUMOJICUCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allisl MAarHUTHBIX TIOJ€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBAa D3JIEKTPOJBUTATENsl MOCTOSHHOTO TOKa): (OpPMYJIUPOBATH
IPOBEPsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBIINIOJIHATH MIPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BJIaXKHOCTH
BO3/lyXa, CHUJIbBl TOKA, HANPSIKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JAaTUYMKOB (PU3UUECKUX BEJIUYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHMH ¢ yUETOM 3a/laHHOM aOCOIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BEIUUUHBI OT
ApPYrod C  HCHOJb30BaHUEM MPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJH IIONEPEYHOIO
CEYEHHMsI U yAEJIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHHUKA, CHUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOAHMK, OT HANpsHKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATENBHOIO U  MApaJUIeIbHOTO  COCAMHEHUHN
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMpPATH YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Cienys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl HOJYyUYEHHOW 3aBUCUMOCTH B BU/JIE TaOIMIl U TpauKOB, J1€1aTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEIWYUH (yIeibHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKa): IJIAaHUPOBATh H3MEPEHHs, COOUpAaTh
AKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIenysl MPEeAJIOKEHHON MHCTPYKLUHU, U
BBIYKCIIATh 3HAUCHHE BEJIMYUHBI;

coOJII01aTh MTpaBUiIa TEXHUKU 0€30MaCHOCTH IIpH padoTe C J1ad0paTOpHbIM
000pyI0BaHHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPONCTB C OOPOM HA UX ONMMCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBas TypOUHa, aMIIEpPMETpP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIrHH, DSJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeNbHBIE  DJIEKTPONPUOOPHl  (TIpUMeEpHI), ANEKTPUYECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nuecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHbBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHMs,
ANIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBbI JJIEKTPUUECKHX Iemne c
MOCJIEIOBATENbHBIM U APAJIJIEIbHBIM COETUHEHUEM 3JIEMEHTOB, Pa3Iryast
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUYECKUX 1IENEH;



OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM U1l obecrieueHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOJIIOACHHS] HOPM
HKOJIOTHYECKOT0 TIOBEICHMS B OKPYXKAIOLLEH Cpelie;

OCYUIECTBJISATh MOUCK HMHPOPMALHUHU (PU3HYECKOTO COJEpKAHHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUU M IyTEM CpPaBHEHUS
JOTIOJTHUTENIbHBIX UCTOYHUKOB BBIACIATH HH(POPMAIHIO, KOTOPAs SBIISIECTCS
MPOTUBOPEYUBOMN UK MOXKET ObITh HEIOCTOBEPHOM;

UCII0JIB30BAaTh MY BBINOJHEHUN YUEOHBIX 3aJaHUIl HAyYHO--ITOMYJIIPHYIO
JAUTEepaTypy HU3MUECKOTO COJepKaHUs, CIIPaBOYHbIE MaTepUabl, peCypChI
cetu VHTepHer, BianeTb NpUEMAaMU KOHCIEKTHPOBAaHUSA TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKHUE YCTHbIE COOOIIEHHS,
o006mass uHOpPMALMI0 U3 HECKOJBKUX HMCTOUYHHKOB (DU3UUYECKOTO
COJIEpKaHus, B TOM YHCIIE Iy OIMYHO NPECTABIATh PE3YJIbTAaThl IPOSKTHON
WJIU MCCIIEI0BATENbCKON AESTEIbHOCTH, IPU ’TOM I'PAMOTHO UCIOJIb30BaTh
U3YUYCHHBIM TOHATUUHBIMN ammapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE IIPE3CHTALlEH;

IPU BBIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (DU3UUECKUX
IPOLIECCOB paclpeAessiTh OO0S3aHHOCTH B TpYNIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIUThH 3a BBIIIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBIM BKJIaJa B
JESTENbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJIECTBHE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoHIy 00yueHus B 9 Kjacce mpeMeTHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcuéra, MarepuajbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHUYECKOTO NBHXKEHUSA, Achopmanus
(ynpyrasi, mnjacThyeckasl), TpEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPYy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO,
IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXaHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, HH(DPA3BYK U yJIbTPa3BYK, dJIEKTPOMAarHUTHBIC BOJTHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPBI UCITYCKAHMS W TOTJIONICHUS, abda-, OeTa- U raMMa-u3IIyIeHuUs,
M30TOIIbI, SIIEPHAs SHEPTETUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JIBIKEHHUE, DPABHOYCKOPEHHOE MPSMOJIMHEHMHOE ABUXKEHHE, CBOOOJHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKCHHUE, OTPAKCHHE
3ByKa, MNPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAXKEHUE U TPEIOMIIECHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eIoro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAasl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEUUYATOrO CIEKTpa
M3JIy4YEHUS) MO ONMKHCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UUECKUX  SIBJICHUNA B
OKpYy’KaromeM Mupe (B TOM uuciie (puU3nueckue SBJICHUS B TMPUPOJE:
MPUIUBBI U OTJIUBBI, IBUAKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
IBUKCHUE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB IKUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOe NIEUCTBHUE BUAMMOTO,
yAbTPaUOIECTOBOTO U PEHTTCHOBCKOTO M3JIYyUYE€HHH, €CTECTBEHHBIM
pPaANOaKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, PATUOAKTHUBHOE H3ITyUCHUE
MPUPOJHBIX MHUHEpAJOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUUW Ha
OpraHu3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTHL MPAKTUUECKYIO 3a/Jady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUM;

OMKCHIBATh M3yUCHHBIE CBOMCTBA TE M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
¢bu3nyeckue BeNWYUHBI (CpelIHSAs W MIHOBEHHAs CKOPOCTh Tella MpU
HEPAaBHOMEPHOM JBIKCHHUH, YCKOpPEHHE, TEepeMeIleHHe, MyTh, YIrIoBas
CKOpPOCTh, CHJIa TPEHHMS, CUJa YIPYTrOCTHU, CHJIA TSIKECTU, YCKOPECHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HUMITYyJbC Tella, WMIYJIbC CHIIBI,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHUUANbHAS DJHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPIrUsl CXKATOU
MPY>KUHBI, KHHETHYECKAast YHEPTUsI, TIOJIHASI MEXaHUUeCKasi SHEPTHUs, TIEPHO/T
M 4acToTa KojeOaHuM, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTelb MPEIOMJIEHUS Cpelbl), MPU ONUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaYeHUsI W E€AUHUIIBI (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOUIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTMMH BEIUYMHAMM,
CTPOUTH IpaUKu U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMUUH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W TIPOIECCHI,
UCIIOJb3Yys 3aKOH COXPAaHEHHUs SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHIUAN CYNEPHO3UIIUA CHUJI, TPHUHIUII OTHOCUTENbHOCTH [ anmies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa U 3aIMChIBATh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3NYECKHE MPOIECChl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TIOTUYECKUX
1aroB € ONopod Ha 2—3 U3Y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
bu3nyecKuX 3aKOHOB WM 3aKOHOMEPHOCTE;

penaTh pacuéTHbIE 3a/1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 YpaBHEHHIN ),
UCTIOJNB3YS 3aKOHBI U ()OPMYJIBI, CBS3BIBAIOIINE (PU3MUECKHUE BETMYMHBI: Ha
OCHOBE aHAJIN3a YCJIOBHS 337[a4 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIOIINE WU M30BITOYHBIC JAaHHBIC, BHIOUPATHh 3aKOHBI U (DOPMYIIHI,
HEOOXOJUMbIE [UJISl pEIleHUs, MPOBOJUTH pPAcu€Thl M  OLICHHUBATH
PEATMCTUYHOCTh TOJYYEHHOTO 3HAUCHHS (PU3MUECKON BEIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PpEIINTh MPU TOMOIIU
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHHE HWCCIIEIOBAaHUS, BBIICIATDH
IpoBepsieMOe  MPEIINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh IOpSIKA
MPOBEICHUS]  UCCIIENIOBAaHUS, JIeNIaTh  BBIBOJBI, HHTEPIPETUPOBATDH
pe3yIbTaThl HAOMIOIEHUH U OTIBITOB,;

OPOBOAWTH OMBITHI 1O HAOMIOACHWIO (PHU3UYECKUX SBICHUNA WIH
(¢u3NYeCcKuX CBOMCTB Ten (M3yuyeHHE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHHUsl HHEPruH, 3aBUCHUMOCTh Nepuojaa KojeOaHuN NPy >KMHHOTO
MasTHUKa OT Macchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMILTUTYbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpAaHEHUE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHHsI MpeaMeTa B coOuparomen
JMH3E, HAOMIOJEHHE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENFHO COOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
000pyIOBaHUs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBO/IBI;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaensis
CpelHee 3HaueHHE u3MepsAeMoll BenuuuHbl ((POKycHOE paccTosiHue
coOuparoleii JTuH3bl), OOOCHOBBIBaTH BBIOOp crocoba U3MepeHus
(M3MepUTENBHOTO MPUOOpPA);

NPOBOANTH HCCICAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEIUYMH C
MCIIOJIb30BaHUEM MPSMBIX H3MEPEHUN (3aBUCUMOCTD IMYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBIDKEHHMM ©0€3 HadajJbHOW CKOpPOCTH, NEpUoja
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaK€HHUs CBETa OT yria MaJeHUs W yria MPEeJOMJICHHS OT yria
NaJicHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CaMOCTOSITENbHO COOUpPATh



YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3NYecKuX BEIUYHMH B BUAC TAaOJUIl U TPaPUKOB, JI€JaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

NPOBOAWTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYUH (CpPEeaHAS
CKOPOCTh U YCKOPEHHE Tella MPU paBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, XECTKOCTh MPYXHUHBI, KOI(DPHUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4YecKas paboTa M MOIIHOCTh, YaCTOTa U MEPHUOJ
KOJIeOaHUN MaTeMaTHYeCKOr0 W TPY)KHHHOTO MAasTHHKOB, ONTHYECKas
cuia coOuparomiedl JIMH3bI, PAJAUOAKTUBHBIM (POH): IIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY M BBINIOJHATH
U3MEpPEHUs, CleAaysl MPEIIOKEHHONW WHCTPYKIIUHU, BBIYHUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUYEHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM
MOTPEITHOCTH U3MEPEHHU;

coOJII01aTh MpaBujIa TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ J1abopaTopHbIM
o0opyIOoBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKA HW3YUYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaidbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHast MOJIeIh aTOMa, HyKJIOHHAs! MOJIEITh
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TNPHUHIMIBI JCHCTBUS W3YYEHHBIX MPHOOPOB W
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
CIUIOMETP, NATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPCHHS, paKeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAX (PU3MYECKHX SBICHUA UM  HEoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

HCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHUECKHX MPOIIECCOB MPH
pelIeHuu  y4eOHO--TIPaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBI JUIS
MOCTPOCHHUS N300paKeHH B MJIOCKOM 3epKajie U cOOMparomien JuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOOpPMAIMI0O O  MpPUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (DU3MUECKMX 3HAHWW B TOBCEIHEBHOU
KU3HU JUJIs1 oOecrieueHrs 0e30MacHOCTH MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbsS M COOIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaUU (PU3NUECKOTO COJEpPKAHHS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYsI IOUCKOBBINA 3aMpoc, HAXOAUTh
MyTH OTpEJIeNIEHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POPMAIIMH Ha OCHOBE
UMEIOTINUXCS 3HAHUH M IOTIOJTHUTEIHBIX HCTOYHHUKOB,;



MCIIOJIB30BAaTh MPH BHIOJHEHUH yUYeOHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JAUTEepaTypy (HPU3MUECKOTo COJepKaHus, CIIPaBOYHbIE MaTEpUabl, PECYpPChI
cetu MHrepHer, Bianerb nNpu€éMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKUX HMCTOYHHKOB (PU3UYECKOrO COJIEp KaHMS,
nyOJIMYHO MPEICTABISATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  MHCIOJb30BaTh  W3YUYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U CONPOBOXKAAThH
BBICTYIUIEHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NMPOrpamMMbI Bceero

Pa3nes 1. ®Pusuka u e€ posib B IO3HAHUM OKPY’KAIOIIEro MUpPa

1.1 du3nyeckre BETHINHBI 2
1.2 ®dusnka - HayKa 0 IPUPOJIE 2
1.3 EcrecTBeHHOHAaYYHBINM METO/] TIO3HAHUS 2

Hroro 1o pasueny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHS O CTPOCHHH BelleCTBA

2.1 Crpoenue BemiecTBa 1

99 JIBr>KeHUEe U B3aUMOIEHCTBUE YaCTHII 5
' BEIIECTBA

2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHe U B3auMoOeiicTBUE Te

3.1 MexaHN4eCcKOe IBUKEHUE 3

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchl

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edso00.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edso00.ru/7f416194



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

3.2 Wuepnusa, macca, I0THOCTh

3.3 Cumna. Bunsr cun

Hroro no pazneny

Pasnen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEH U ra30B

Jasnenue. Ilepenaya naBneHus TBEPABIMU

4.1
TEeJIaMH, KHUJIKOCTIMHU U Ta3aMu
4.2 JlaBnenue KuAKOCTH
4.3 ATtmocdepHoe naBieHNE
44 JleficTBHE )KUIKOCTH U Ta3a Ha IIOTPYKEHHOE

B HUX TECJIO
Hroro o pasaeny

Pa3nes 5. PaGora 1 MOIIHOCTB. JHEPrus

5.1 Pabota u MomHOCTh
5.2 [IpocThie MeXaHNU3MBI
5.3 MexaHnyeckasi SHeprus

Hroro no pazaeny
PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6morexa [JOK
https://m.edsoo.ru/7f416194



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

8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/iesioB U TeM undpoBbIie
Ne ni/m P Konrpoabnubie IIpakTHuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TernuioBble siBiaeHust
bu6mmoreka [JOK
1.1 i 7
CTpociHe 1 CBOHCTBA BeMCCTBA 0 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 T 21 2 5
CTIOBBIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DNIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tea 7 0 1 bubnmnorexa [JOK
' 1 UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOAHBIN SHCKTPHHACCIHM TOK https://m.edsoo.ru/7f4181ce
bu6morexa [JOK
2.3 Ma e sBJIC 6 0 1
THITHBIC ABICHICT https://m.edsoo.ru/7f4181ce
bu6mmorekxa [JOK
2.4 DnekTpoma a 4 1 0
FICKTPOMATHHTHA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14


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

9 KJIACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Pa3gen 1. Mexannueckue siBJICHUA

MexaHn4deckoe IBHXKSHHUE U CIIOCOOBI €0

1.1

OIMCAHUS
1.2 BsaumonelictBue Ten
1.3 3aKOHBI COXpaHEHHUS

Hroro no pasaeny

Pa3gen 2. Mexannueckue KOJe0aHUA U BOJTHBI

21 Mexaunueckue xkoiecOaHus

2.2 MexaHnyeckre BOJIHBL. 3BYK

Hroro no pazneny

Koan4gecTBOo 4acoB

Bcero

10

20

10

40

15

Paznen 3. 3HCKTpOMaFHI/ITHOC IOJI€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U

AJIEKTPOMAarHUTHBIE BOJIHBI
Htoro no pazaeny

Pa3znea 4. CBeToBbIC SIBJIEHUSA

6

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6morexa [JOK
https://m.edsoo.ru/7f41a4ab

bub6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6



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

41 3aKOHBI pacIpOCTPAaHEHHUS CBETA
4.2 JInH3BI U onTUYECKUE TPUOOPHI
4.3 Paznoxenue 6eoro cBera B CIIEKTP

Hroro no pazneny

Paznen 5. KsanroBble AIBJICHUS

51 Hcnyckanue v noriomeHe cBeTa aroMoM
5.2 CrtpoeHne aTOMHOTO si1pa
5.3 SnepHble peakuu

Hroro o pasaeny

Pa3nea 6. [loBTopuTe1bHO-000011a10IM i MOYJIb

[ToBTOpenue u 0000IIEHUE COEPIKAHUS

6.1
Kypca Qu3mnku 3a 7-9 knacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

17

102

19

bub6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

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

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

bubmnoreka LJOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/

10

11

Tema ypoka

®dusnka — Hayka o npupone. ABneHus
IIPUPOLBI

DusndecKue sBICHUA

®u3nuecKue BEIMYHUHBI U UX U3MEPEHUE

JlaGopaTtopHnas pabota "OnpeaeeHne MeHbl
JIeTIeHUS IIKAJIbl U3MEPUTEIBHOTO
npubopa."

Meroas! Hay4yHOro no3HaHus. Onucanue
(bU3UYECKUX SIBJICHUH C TIOMOIIBIO0 MOIEIIEH

JlabopaTtopnast paborta "N3mepenne oo0bEmMa
YKUJIKOCTH U TBEpAOro Tena."

Crpoenue BemectBa. ONBITHI,
JTOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIleCTBa

JIBu>KeHHe 4acTHIl BEelIecTBa
JlaGopatopHas pabota "OrneHka quaMerpa
aTOMa METOJIOM PSIOB (C UCTIOIB30BAHUEM
dotorpaduii)."

ArperaTHbIe COCTOSIHHSI BEILIECTBA

Oco0eHHOCTH arperaTHBIX COCTOSTHUHN BOJIBI.

O6006menue mo pazaeny «lleppoHayanbHbIC
CBEJICHUS O CTPOCHUH BELICCTBAY

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTHyeckue
padoThbI



12

13
14
15

16

17

18

19

20

21

22

23

24
25

26

Mexanunueckoe nBuxeHne. PaBHoMepHOe U
HEPAaBHOMEPHOE JBUKECHUE

Cxopocts. Equnuiibl ckopoctu
Pacuer myTu u BpeMeHU ABUKEHUS
HNuepuusa. Macca — Mepa HUHEPTHOCTHU TN

ITnoTHOCTH BemecTBa. Pacuer Maccel 1
o0BeMa Telia o ero MIOTHOCTH

JlaGopatopHas pabota «OnpezneneHue
IJIOTHOCTHU TBEPAOTO TEIIA»

Pentenue 3amad mo teMe "I1OTHOCTD
BenrecTna"

Cwuta KaK XapaKTEepPUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka

JlaGopatopHas pabora «3yuenue
3aBHCUMOCTH pacTsokeHus (aedopmariim)
NPY>KUHBI OT TPUIIOKEHHOW CHITBD)

SIBneuune taroreHusa. Cuia TSHKECTH

CBs13bp MEXly CHJION TSYKECTH U Maccou
Teaa. Bec Tena. Pemenne 3amay mo teme
"Cuta TsoKecTH"

Cuna TspKeCTH Ha JpYTHX IUIaHeTax.
®u3nuecKue XapaKTEPUCTUKH TUIAHET

N3mepenune cui. JJunamomerp
Bec tena. HeBecomocts

CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 110
OJIHOM IIpsiIMOH. PaBHOAECHCTBYIOIIAS CUIT



27

28

29

30

31

32

33

34

35

36

37

38

Pemrenue 3agad mo reme
"PaBHonelicTBytomas cui"

Cuna tpenus u e€ BUIbl. TpeHue B mpupoje
U TEXHUKE

JlaGopaTtopnas pabora «3yuenue
3aBUCHMOCTHU CHUJIbI TPCHUSA CKOJIBKCHHUA OT
CHUIBI JJABJICHUS U XapaKTepa
COITPHUKACAIOLINXCS TIOBEPXHOCTEI»

Pemenue 3agau Ha onpenesieHne
PaBHOAECHCTBYIOIIEH CHJIIBI

Pemenue 3amgau no remam: «Bec Tenay,
«I"paduueckoe n300pakeHUE CHID»,
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»

KoHTposbHast paboTa 1o TeMam:
«MexaHuveckoe IBUKEeHUEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduyeckoe
nu3o00paxenue cuimy, «CHIIb

Hasnenue. CriocoObl yMEHBIICHUS U
yYBEJIMUYEHUS TaBIICHUS

JlaBenue ra3za. 3aBUCUMOCTD JIaBJIICHUS
rasza ot oobéma, TemIepaTyphl

[lepenaua naBneHus TBEPABIMU TEIAMU,
JKAOKOCTSIMHU U TazaMu. 3akoH [lackans

I[aBJ'ICHI/Ie B ’KMAKOCTH H Ira3€, BEI3BBAHHOC
JEUCTBUEM CHIIBI TSKECTHU

Pemienue 3anay o reme «/lapneHue B
JKAIKOCTH U rase. 3akoH Ilackams

Coobmarommecs: cocysl



39

40

41

42

43

44

45

46

47

48

49

50

51

I'mppasnuueckuii nmpece

ManomeTtpsl. [TopiiHeBO KUIKOCTHBIN
Hacoc

ATmocdepa 3eMiH U IPUIHUHBL €
CYIIIECTBOBAHHMS

Bec Bo3nyxa. ATmMocepHOe aBieHue

N3mepenne armocdeproro nasnenus. OnbIT
Toppuuennu

3aBUCUMOCTH aTMOC(EPHOTO JIABJICHUS OT
BBICOTHI HaJl YPOBHEM MOpS

bapomerp-anepouna. AtmocdepHoe
JIaBJICHUE Ha Pa3JIUYHBIX BBICOTAX

Pemenue 3amad mo teme " AtmochepHoe
napjeHue"

JlelicTBUE )KUJIKOCTH U Ta3a HA
HOTPYKEHHOE B HUX TeJN0. ApXuMenoBa
cuia

JlaboparopHas pabota «Onpenenenue
BBITAJIKUBAIOLIEH CHUJIBI, JEHCTBYIOLIEH HA
TEJI0, IOTPYKEHHOE B JKUJIKOCTh)»

JlaboparopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca Tella B
BOJIE OT 00bEMA MOTPYKEHHOM B KHUJIKOCTD
4acTu TeJa

IInaBanue Texa

JlabopaTtopnast pabota "KoHcTpyupoBanue
apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJKU U
omnpezaeneHue e€ rpy30noabEMHOCTH"



52

53

54
55

56

57

58

59

60

61

62

63

64

Pemenue 3agau no remam: «IlnaBanue
cynoB. Bo3ayxomnaBanue», «JlaBienue
TBEPJBIX TEJ, )KUIKOCTEH U Ta30B»
KonTponbnas pabora no teme «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»
Mexanunueckas pabota

MomHocTh. EQUHUIBI MOIIHOCTH
JlaGopaTtopHnas pabota "Onpezaenenue
paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUU TeJIa IO TOPU30HTAIILHON
NOBEPXHOCTH."

IIpocteie Mexanu3Mmsl. Peruar. PaBHOBecue
CHWJI Ha pblUare

Peruaru B TexHuke, OBITY U TIPUPOJIE.
JlabopaTtopHnas pabora «MccnenoBanue
YCJIOBHI paBHOBECHSI pbIyara

Pemenue 3amau 1o teme «Y CIIOBUA
PABHOBECHS pblyara

KoadduruenT none3Horo necTpust
Mexanusma. Jlaboparopnas pabora
«M3mepenne KII/] Hak1OHHOM MIIOCKOCTH

Pemenue 3agau mo teme "Pabora,
MotmHoCcTh, KIT/T"

Mexannueckas sHeprusi. Kunernueckas u
NOTEHIUAJIbHAS YHEPTUS

[TpeBpatieHre OAHOTO BUa MEXaHUYECKOU
SHEPTUU B APYTOil.

3aKOH COXpaHEHHSI MEXaHUUYECKON YHEPTUHN



65

66

67

68

Kontponsnas padora no teme «Pabora u
MOIIIHOCTb. DHEPTUA»

PesepBHbIii ypok. PabGoTa ¢ TekcTamu mo
TeMe "MexaHuueckoe IBHKeHne"
Peseprubrii ypok. Paborta ¢ Tekctamu mo
teMme "JlaBneHue TBEPABIX TEN, KUAKOCTEN
1 ra3oB"

PesepBHelit ypok. Pabora ¢ TekcTamu 1mo
teme "Pabota. MomHocts. Dueprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



8 KVIACC

Ne i/

10

11

12

Tema ypoka

OCHOBHBIE TTOJIOKCHUS MOJICKYJISIPHO-
KHHETHYSCKOMN TCOPHUU U UX OIBITHBIC
MNOATBCPKACHUA

Macca u pa3mep aTOMOB U MOJICKYJT

Mogenu TBEpIOTo, KUJIKOTO U
ra3o00pa3HOro COCTOSIHUI BellleCcTBa

OOBsicHEHHE CBOWCTB TBEPAOIO, KUIKOTO U
ra3000pa3HOro COCTOSIHUI BellecTBa Ha
OCHOBE I10JIOKEHUI MOJIEKYJIISIPHO-
KMHETUYECKOU TEOpUHU

Kpucrannnueckue u amopgHbie Tena

CMaunBaHUE U KaWJUISIPHOCTb.
IToBepXHOCTHOE HaATsKEHUE

Tennopoe pacIipeHuC U CKaTuc

Temmepatypa. CBs3b TEMIIEPATypPBI CO
CKOPOCTBIO TEIUIOBOT'O IBHYKEHUS YaCTHULL

Buytpennss sHeprus. CriocoObl H3MEHEHHS
BHYTPEHHEHN YHEPrUun

Bune! ternonepenauu

KonndecTBo TEIIOTEL. Y AeIbHAS
TCIINIIOEMKOCTh

YpaBHeHHEe TEIIOBOTO OanaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECUE

Koan4gecTBOo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHYecKue
padoTbI



13

14

15

16

17

18

19

20

21

22

23

JlaGopatopnas pabota "HccnenoBanue
SIBJICHUS TETNIO0OMEHA TPU CMEIIMBAHUT
XOJIOAHOU U Topsiued BOIBI"

Pacuet koanuecTBa TCIIJIOTHI,
HCO6XO,Z[I/IMOFO JJIsL HAarp€BaHUA TCJ1a U
BBIACIIAACMOT'O UM IIPU OXJIAKICHHUN

Jlaboparopnas pabdota "Onpezenenue
yIEIbHON TEeIIOEMKOCTH BelecTBa"

OHeprus TOIIMBA. Y IeJIbHas TEIIoTa
CropaHus

Konrponsnas padora "KonnuectBo
TEII0THI"

[InaBnenue n OTBEPJACBAHUC
KPpUCTAJUIMICCKUX TCII. Y,Z[CJ'IBHaH TCILIOTa
IIJ1aBJICHUA

Jlaboparopnast pabota "Onpenenenne
YIEIbHOM TEIUIOTHI TUIaBJIEHUS Jibaa"

[TapooGpazoBaHue U KOHACHCAIHS.
Hcnapenne

JlaGoparopHnas padota "HccnenoBanue
nporecca ucrnapeHus."

Kunenune. Y nennHas Temiora
mapooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHMOCTb TEMIIEPATYpPbl KUIIEHUS OT
aTMoc(hepHOro JaBIeHUS

BraxuocTts Bo3ayxa. JlaboparopHas pabota

"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH
BO3ayXa"



24

25

26

27

28

29

30

31

32

33

34

35

[TpuHIUIBI paOOTHI TETIOBBIX JIBUTATEICH.
[TapoBast TypOuHa. /|Burarens BHyTPEHHETO
CropaHus

KII] TermoBoro nBuratesns. TemninoBbie
JIBUTATENH U 3aIUATA OKPYKAKOLIEH Cpebl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUN
B TEIUIOBBIX MPOIECCaX

[ToaroroBka K KOHTPOJIBHOU PaboTe MO TEMe
"TennoBrle aBieHus. M3menenue
arperaTHBIX COCTOSIHHI BerecTra"

Konrponbnas padora no teme "TemioBbie
ABJIeHUs. VI3MeHeHne arperaTHbIX
cocTosiHUI BemecTBa"

DnekTpuzanus tei. J[Ba poaa
AIIEKTPUYECKUX 3apSAI0B

JlabopaTtopHnast pabota "DnekTpuzarus Tl
WHIYKIWEH U IPU CONTPUKOCHOBEHHUH"
B3aumoencTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona

Dnektpuyeckoe noiie. HanpsxeHHOCTh
ANEKTpUYECKOTro mojs. [IpuHimn
CYNEPHO3ULMH IIEKTPUUECKUX MOJIEH
Hocurenu anexkrpuyeckux 3apsaos.
DOneMeHTapHbIi 3apsa. CTpoeHue aToma
[TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs FIEKTPUUYECKOTO 3apsiia

Pemenue 3amau Ha IIPUMCHCHUC CBOMCTB
SJICKTPUYCCKUX 3apsa10B



36

37

38

39

40

41

42

43

44

45

46

47

DNEeKTPUYECKUN TOK, YCIOBHUS €r0
cyuiectBoBaHud. ICTOUHUKH
AIIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUUYECKOTO TOKA

DIIEKTPUUYECKHI TOK B METAIIAX,
KUJKOCTSIX U ra3zax

DJeKTpuyecKas 11enb U €€ COCTaBHbIC YaCTH

Cuna Toka. JlaboparopHas padota
"M3MepeHue u peryJupoBaHue CUibl TOKa"

DJIeKTpUUYecKoe HarpsikeHue. BonbTmerp.
Jlabopartopnas paborta "3mepenne u
peryJnpoBaHue HanpsKeHus"

COHpOTI/IBJICHI/IC IIPOBOJHUKA. YaenbHOE
CONPOTUBJICHUEC BCIICCTBA

JlaGopaTtopHnast pabota "3aBUCHUMOCTh
AIEKTPUIECKOTO COMPOTUBIICHUS
MIPOBOJHMKA OT €TO0 JITMHBI, TIOIIATI
MONEPEYHOr0 CeYeHusl U MaTepuana”

3aBUCUMOCTD CHJIBI TOKA OT HANPSDKCHHUS.
3akon Oma 1S ydacTKa 1enu

Jlaboparopuas padota "HccienoBanue
3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsKeHUs Ha pe3ucrope”

IlocnemoBaTenbpHOE B napajajiCjbHOC
COCAMHCHUA MMPOBOAHHUKOB

Pemenue 3amau Ha mociie0BaTEIbHOE U
napajjicJibHOC COCAUHCHUC



48

49

50

51

52

53

54

55

56

57

JlaGopatopnas pabota "IIpoBepka mpaBuia
CJIO’KEHHUSI HANIPSKEHUN ITpU
MIOCJIEIOBATEIFHOM COCTMHEHHH JIBYX
pe3ucTopoB”

JlaGopatopnas pabora "IIpoBepka mpaBuia
JUISL CUJIBI TOKA MPU NapajuleIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemrenne 3aaa4 Ha IPUMCHCHUEC 3aKOHA Oma
AJId pas3JIMdYHOro COCAMHCHUS ITIPOBOJAHHUKOB

PaboTa 1 MOITHOCTP AIEKTPHUECKOTO TOKA.
3akon Jxoyns-Jlenna

Jlaboparopuas padota "Onpenencaue
paboThI U MOUTHOCTH AJIEKTPHYECKOTO TOKA"

DNeKTpUUecKue MU U NOTpeOuTenn
AIIEKTpUUYECKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHUE

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"DneKkTpuuecKre 3apsaabl. 3apsIKEHHBIC Tela
U UX B3auMonaencTBus. I1ocTOSHHBIH
ANEKTPUUECKUHN TOK"

KonTtponbHas paboTa mo teme
"DnexkTpuuecKkue 3apsaabl. 3apsIKCHHBIC TeJla
" ux B3auMoaenctsusa. IlocTogHHBIN
ANEKTPUUECKUI TOK"

[TocTosiHHBIE MAarHUTHI, UX B3AUMOJICHCTBHE
Ypok-uccnenosanue "M3yuenue nonei
MOCTOSIHHBIX MarHUTOB"



58

59

60

61

62

63

64

65

66

67

MaruutHoe nojie. MarHuTHOE I10JI€ 3EMITH U
€ro 3HaueHue g )KU3HU Ha 3eMIIe

OmnbIT OpcTeaa. MarauTHoe mose
ANEKTPUUECKOT0 ToKa MaruuTHoe nose
KaTYLIKH C TOKOM

[IpumMeHeHue 3IEeKTPOMArHuTOB B TEXHUKE.
JlaGoparopHnast padota "N3yuenue neicTBus
MarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM"

OneKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
Hcnonp3oBaHue 35eKTpoBUrareneii B
TEXHUYECKHUX YCTPONCTBAX U HA
Tpancmnopre. JlabopaTopHas pabora
"KoHcTpyupoBanue u u3ydeHue padoThl
aNeKTpoaBUraTess”

OmnbiTel @apazes. 3aKOH 3JEKTPOMarHUTHON
unaykiuu. [Ipasuio Jlenna
OnexrporeHeparop. CriocoObl MOTydeHus
ANEKTPUUECKOI SHEPTUU. DJIEKTPOCTAHIIIN
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU

[ToaroToBka K KOHTPOJIBHON paboOTe MO TeMe
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBJICHUS"
KonTtponbHas paboTa mo teme
"DneKTpuuecKre U MarHUTHBIE sIBJICHUS"
PesepBHbIii ypok. PaboTta ¢ Tekctamu mo

Teme "TemmoBsie sBieHus"

PesepBHbIii ypok. Pabora ¢ TekcTamu 1o
teMe "[1oCTOSHHBIN 37eKTpUUeCKnil TOK"

0.5

0.5



68 PesepsHblii ypok. Pabora ¢ TekcTamu mo

TeMme "MarautHble SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

Ne
n/n

10
11

12

Tema ypoka

Mexanndeckoe JBHKCHUC. MaTepI/IaJ'IBHaH
TOYKa

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHHUYCCKOI'0 ABUKCHUS

PaBHOMEpPHOE IPAMOJIIMHEWHOE JBUKEHUE

HepaBHOMCpHOG HpﬂMOJ’IHHGfIHOC JBHMOXXCHUC.

CpenHsis 1 MTHOBEHHAsi CKOPOCTh
[IpssMonMHENHOE PAaBHOYCKOPEHHOE
JIBI)KEHUE. Y CKOpEHUE

CKopoCTh MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO JABIKeHUs. [ paduk
CKOpPOCTH

JlaGopaTopHnas pabota "OnpeneneHue
YCKOPEHUS TeJa MPU PABHOYCKOPEHHOM
JBUKEHUHU 10 HAKJIOHHOM MIIOCKOCTH"
CBoOomHoe nmagenue tei. OneiTe! [ annnes
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
[Tepuon u yactoTa obpamenus. JInnerinas u
yIJIOBast CKOPOCTH

LleHTpOoCcTpeMHUTENIBHOE YCKOPEHHE
[Tepsriit 3akoH HetoTOHA. BEkTOp CHith
Bropoii 3akoH HeroTOHA.
PaBHOpelicTBYIOIIAsA crita

Koan4gecTBOo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHYecKue
padoTbI



13

14

15
16

17

18
19

20

21

22

23

24

25

26

27

Tperuii 3akon HetoTona. Cyneprio3unus cui

Pemenue 3aau Ha MpUMEHEHNE 3aKOHOB
Hrrotona

Cuia ynpyroctu. 3akoH ['yka

Pewenue 3amau no reme «Cuiia ynpyroctim»
JlabopaTtopHas pabota «OnpeneneHue
YKECTKOCTHU MPY>KUHBD

Cuna tpenus

Pemenue 3anay no teme «Cusa TpeHUS»
JlaboparopHas pabota "Onpenenenue
Kod(UIIeHTa TPEHUS CKOJBXKCHUS "
Pemrenue 3agau o teme "3akoubl HeroToHa.
Cuna ynpyroctu. Cuna tpenus"
JlabGopaTtopHas pabota "HccnenoBanue
3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKECHHS OT
CHJIbI HOPMAJILHOTO JaBJICHUS."

Cuia TSKEeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS
Pemenue 3anau no teme "Cuiia Ts>KeCcTu U
3aKOH BCEMUPHOTO TATOTEHUS"

[lepBas kocMHuueckast CKOPOCTb.
HesecomocTs u neperpy3ku

PaBHOBECHE MaTEepUAIBHONW TOYKHU.
AOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPOTO TeJa C 3aKPEIIEHHON OChIO
BpaIICHUS

MowmeHT cuisl. LleHTp TsKeCTH



28

29

30

31

32

33

34

35

36

37

38

39

40

Pertennie 3agau mo remMe "MOMEHT CHJIBL.
Hentp TsixecTn"

[ToaroroBka K KOHTPOJILHOM pabOTe MO TEME
"MexaHn4ecKoe IBHKEHUE.
Bsaumonetictsue ten"

KonTponbhast pabota no teme
"MexaHn4eCcKOo€e IBUKEHHUE.
BsaunmonelictBue Ten"

Nmmynbe Tena. Umnynsc cuiibl. 3aKoH
COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYIIPYroe B3anMOJECHCTBHE

Pemenue 3anay no teme "3aKoH COXpaHEHUS
nMmiyJbca"

Mexannueckas pa60Ta U MOIIHOCTB

PaGota cuibl TsKECTH, CUITBI YIPYTOCTH U
CHWJIBI TPEHUS

JIaGopatopHas pabota «OnpeneneHne
paboThI CUJIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHMH TeJa 110 TOPU30HTAIBHON
MIOBEPXHOCTH»

CBs3b sHepruu u padotsl. [loTeHnuansHas
SHEPIust

Kunernueckas sneprusi. Teopema o
KHUHETUYECKOU SHEPTUU

3aKkoH COXPAaHCHUA DHCPIruu B MCXaHUKCE

JIaGopatopHas pabota «3yueHue 3akoHa
COXpPaHEHHUs FHEPTUN

Kontponbnas padota "3akoHbl coxpaHeHuUs"



41

42

43

44

45

46

47

48

49

50

51

52

53

KonebarenbHoE ABUXKEHUE U €T0
XapaKTePUCTHKU

3aryxatomye kojaebaHus. BeiHyk1eHHbIE
kosebOanus. Pezonanc

MareMaTHn4ecKuil 1 NPy KUHHBIM MASITHUKH

JlaboparopHas paboTa «3aBHCUMOCTh
nepro/ia KojaebaHuil OT KECTKOCTH
MPY>KUHBI U MACCHI TPY3a»

[IpeBpaieHne SHEPTUN IPU MEXAHHYECKUX
KOJIEOAaHUAX

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U TIepro/ia KoieOaHui Npy>KMHHOTO
MasiTHHKA

JlabopaTtopHas padorta «IIpoBepka
HE3aBUCHUMOCTH TIepro/ia Konebanuii rpysa,

IMOABCIICHHOI'O K HUTHU, OT MaCChI Irpy3a»

Mexaunueckue BoaHbL. CBOKMCTBA
MEXaHU4eCKHUX BOJIH. [IpononbHbIE
TOTEPEYHBIE BOJIHBI

MexaHH4YeCKHe BOJIHBI B TBEPIOM TelIe.
CelicMuuyeckue BOJIHEI"

3ByK. PacnipocTpaneHue u OTpakeHHe 3ByKa
Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI"
I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC
Ypok-koH(pepeHus "YIIbTpa3ByK U
nH(]ppa3ByK B IPUPOJIC U TEXHUKE"



54

55

56

57

58

59

60

61

62

63

64

[TonroToBka K KOHTPOJIBHOU paboOTE MO TeMe
"MexaHuueckue KoueOaHus U BOJIHbI"

KontposbHas paboTa o teme
"Mexannyeckue KoiuedaHnus 1 BOJHBI"

DNeKTPOMarHuTHOE T0JIE.
SHGKTPOMaFHI/ITHBIe BOJIHBI

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "[kara
AJIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBaHue

3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3n"

JlabGopaTtopHnas pabota "M3yueHne CBOHCTB
AJIEKTPOMATHUTHBIX BOJIH C MTOMOIIIBIO
MOOMIBHOTO TenedoHa"

Pemenue 3aaa4 Ha ONpeCACIICHUEC YaCTOThI U
JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

DneKTpoMarHuTHasi Ipupoja CBeTa.
CxopocTth cBeTa. BonHoBBIE cBOMICTBa CBETA

Hctounuku cBeta. [Ipsmonuneitnoe
pacrnpoctpaHeHue cera. 3atmeHus ConHua
u JIynbl

3aKkoH oTpaxeHus cBeTa. 3epkaia. Pemenue
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUS
cBeTa

[Ipenomiienne cBeta. 3aKOH MPETOMICHUS
cBeTa



65

66

67

68
69

70

71

72

73

74

75

76

[TosHOE BHYTpEHHEE OTPAKEHHUE CBETA.
Hcnonp30Banne NOJHOTO BHYTPEHHETO
OTpaXKeHUS B ONTHUYECKUX CBETOBOAAX

JlaGopatopHas pabota "H3yuenue
XapaKTepUCTUK U300pakeHus MpeMeTa B
IIJIOCKOM 3epkare."

JlabopaTtopHnas pabota "HccaenoBanue
3aBUCHMOCTH YTIJIa IIPEJIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJIeHUus Ha rpaHulle "BO3ayX-

nn

CTEKJIO
JIna3el. Onrudeckast cuiia JUH36L
[TocTpoenne n300paKeHUH B TMH3AX

JlaGopaTtopHas pabota "I[lomydueHue
M300pakKeHHUH C ITOMOIIBIO COOMPAFOIIICH
JUH3bI"

JlabopaTtopHnas pabota "Onpenenenue
(hOKYCHOTO PacCTOSTHUS ¥ ONTHYCCKON CHITBI
cobupatromeii TUH3b1"

I'na3 kak ontuyeckas cucreMa. 3peHue

Ypok-koudepennus "Jledbektsl 3penus. Kak
COXPAaHUTH 3peHue"

Paznosxxenune 6emoro ceeta B cieKTp. OMBITHI
Hprotona. CinoxkeHue CrieKTpaabHbIX [IBETOB.
Jucnepcus cBeta

BonHOBBIE CBOMCTBA CBETA: JUCHIEPCHS,
uHTepdepeHus 1 qudpaxuus
Konrtponsnas padota no Teme "CBeToBbIE
SIBJICHUS "
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OmnbiThl Pesepdopna u miianerapuas Moienb
aToMa

[Toctynater bopa. Moaens atoma bopa

Hcnyckanue v orioneHue CBeTa aroMOM.
KBanTe1. JInHelyaTeie CIIEKTPBI

HabmtoneHne cieKTpoB UCITyCKaHUs
PaguoakTBHOCTD U €€ BUIbI

Crpoenue atoMHoro siipa. Hykinonnas
MOJIETb

PaanoaktuBHbie ipeBpaienus. M30tomnsl
Pemenue 3agau mo teme: "PaguoakTUBHEIS
npeBpanieHus"

[lepuon nmonypacnana

JlabopaTtopHas pabota "M3mepenne
paaroakTUBHOTO ¢oHa."

Snepubie peakuu. 3aKOHBI COXPaHEHUS
3apsI0BOIO U MacCOBOT'O YHCET

OHeprust cBA3M aTOMHBIX sjiep. CBsA3b Macchl
Y DHEpruu

Pemenue 3agau no teme "SnepHeie
peakuun"

Peakuuu cuHTe3a U AeNCHUS eEp.
Wcrounuku sHeprun CosHua U 3BE3]T
JlabopartopHas pabota "2. MccnenoBanue
TPEKOB: U3MEPEHUE SHEPTHU YACTHUIIBI TTO
TOPMO3HOMY TyTH (110 (hoTorpadusm).”



[MonroroBka K KOHTPOJIBHOU paboOTE MO TeMe
92 "DJIeKTPOMAarHUTHOE TOJIE.

DneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIC
ABIICHUS"

Konrtpomnbnas pabora o teme
93 "DJIeKTPOMAarHUTHOE TOJIE.

DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
ABIICHUS"

[ToBTOpenue, 0606menue. JlabopatopHbie

94 n o "
paboTs 1o Kypcy "B3zauMopeiicTBue Ten

[ToBTOpenue, o6obmenue. Pemenne
95 pPacUYETHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME
"TemnoBsie nporecch”

[ToBTOpenue, o6obmenue. Pemenne
96 pacYeTHBIX U KAYeCTBCHHBIX 3aJ1a4 110 TEME
"KIIJI TerioBsIX aBurarencii'”

[ToBropenue, o6o0meHue. Permenne
97 PACUCTHBIX U KAYCCTBCHHBIX 3a/1a4 IO TCMC
"KII[ smekTpoycTaHoBOK"

98 [ToBTOpenue, 0606menHue. JlabopatopHbie
pabotsl o kKypcy "CBeToBbie sIBIEHUS"

[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHHUS B
MexaHuke"

100 [ToBTOpenue, 06006menue. Padora ¢
TekctaMmu 110 teMme "Konedauus u BoIHE!"

101 [ToBTOpenue, 0606menue. Pabota ¢

TekcTtaMu 110 teMe "CBeTtoBrlie ABIeHUA"



[ToBTOpenue, 0606menue. Pabota ¢
102 TekcTamu 1o teMe "KBaHToBas u sigepHast
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* [lepoimkun . M., BanoB A. 1.//®usuka. 7 kinacc. ba3oBbiil ypoBeHb.
AxnonepHoe o6uiectBo "U3narensctBo "IIpocBemenue", 2023
* [leppimkun A.B. ®usuka. 8 kimacc. - M.: [Ipoda, 2019

* [Iepprimkun A.B., I'ytauk E.M. ®usuka. 9 xnacc. - M.: Jlpoda, 2019

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://edsoo.ru/wp-content/uploads/2023/08/20 ®PI1-dwusuka 7-9-

Kjacchl_6a3za.pdf

®dusuka 7-9 knaccsl Pabouast mporpamma k nuaun Y MK U. M. Tlepsiikuna,
E. M. I'ytauk, A. U. UBanosa / E. M. I'ytauk, M. A. Tletpoga, O. A.

UepnukoBa. — Mockga : [Ipocsemenue, 2021. — 77, [2] ¢

NN®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
Mertoauueckue maTepuainsl Ha margpopme EnuHoro coaepskanus oO1Iero

obpaszoBanwms https://edsoo.ru/metodicheskie-materialy/

OI'UC «Mos mkomay https://myschool.edu.ru

Enunas xomrexuus [udpossix O6pazoBatensubix Pecypcos http://school-

collection.edu.ru/

denepanbHbie 00pa30BaTEIbHBIC PECYPCHI JIJIs1 00IIEro 00pa30BaHMs

http://www.edu.ru/



https://edsoo.ru/wp-content/uploads/2023/08/20_ФРП-Физика_7-9-классы_база.pdf
https://edsoo.ru/wp-content/uploads/2023/08/20_ФРП-Физика_7-9-классы_база.pdf
https://edsoo.ru/metodicheskie-materialy/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

®denepanbHbIA EHTP HHHOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB

http://fcior.edu.ru/

Poccuiickas snextponHas mkona https://resh.edu.ru/

DJNIeKTPOHHBIM OaHK 3aJaHUH JJIsI OLICHKU (PYHKIIMOHAILHON IPaMOTHOCTH

https://fg.resh.edu.ru/

OUIIN https://fipi.ru/

Yum.py https://uchi.ru/



http://fcior.edu.ru/
https://resh.edu.ru/
https://fg.resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
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