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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (u3MKe Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
COCTaBJICHA HA OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 0Opa30BaTeIbHOM MPOrpPaMMbI, MPEACTABICHHBIX B
DI'OC 00O, a Takxke ¢ yuéroM (enepanbHON padoyeil mporpaMMbl BOCIUTAHUS U
Konnenuuu npenonaBanus yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMbl 10 (U3UMKE HAMpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIIUXCS M OpPraHU3aIlUI0 H3y4YEHUS
¢bu3UKM Ha ACATEIHLHOCTHOW OCHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanuzainuu TtpedoBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEAMETHBIM Pe3yJibTaTaM 00ydeHUs, a TAKXKE
MEXITPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIMBACT PACIpEIeICHHEe yaeOHOT 0 MaTepraa
1o rojaMm oOyuyeHus (IO Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEI0BATENbHOCTD
M3yYCHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUSI MPEIMETHOTO COACPKAHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4arommxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJAMYECKOMN
MOMOIIM YYUTEIO B CO3IaHUU pabouel MporpaMmbl 0 y4€OHOMY MPEIMETY.

®dusnka SBISETCS  CUCTEMOOOPA3YIOMIUM  JUIsl  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEAMETOB, MTOCKOIbKY (PU3UUYECKUE 3aKOHBI JIEkKaT B OCHOBE MPOLIECCOB
U SIBIICHUM, H3ydyaeMbIX XHUMHUEH, OHOJIOrMEeHd, acTpOHOMUEH U (PU3UIECKOU
reorpaduieii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
peaIoCTaBIsIeT Hauboyiee siCHble OOpasllbl MNPUMEHEHUs] HAy4dHOro MeTojaa
MO3HAHUS, TO €CTh CIIOC00a MOIYIeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 IVIaBHBIX 3a/lady (PU3MYECKOro OOpa3oBaHMsI B CTPYKTYpe OOIIero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHWM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aronuxcsl.

N3ydyenne Qusukun Ha 0a30BOM ypOBHE TMpEAIoOJiaracT OBJaJICHHE
CIENYIOIIMMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIUMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSACHSTH SBJICHUS;

* OIICHUBATh U MTOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIC0BAHNUS,

e UHTEPIIPETUPOBATh JJAHHBIE U UCIIOJIb30BaTh HAYYHBIE I0KA3aTEIbCTBA
JUTS TIOJTyY€HUSI BBIBOJIOB.

enn wusydeHuss ¢GU3NKKM HA YpPOBHE OCHOBHOIrO 00Iero oOpa3oBaHUs
onpeneneHbl B KoHuenuuu mpenojgaBaHusi y4eOHOro mnpeaMera «Duszuka» B
oOpa3oBaTeibHBIX opranusauusx Poccuiickoit ®enepanuu, peamu3yroumx
OCHOBHBIE  00111€00pa30BaTeIbHBIE MPOTPAMMBI, YTBEPXKIEHHONW  pElIeHUEM



Komternn MunucrepcrBa npocsemienus Poccuiickoit @enepanuu (mpoTokoa ot 3
nexadpst 2019 r. Ne [IK-4BH).

Hesu u3yyeHus pusuku:

e IPHOOpPETECHNE HWHTEpEeCa W CTPEMIJICHUS OOy4alomMxcsi K HayqYHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE WX HWHTEJUICKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEM;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUA U (HOPMUPOBAHHE
UCCIIEI0BATEIbCKOTO OTHOILICHUS K OKPY/KAIOIIUM SIBIICHUSM;

o (hopMupoOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3ydeHUs OCHOB
CTPOCHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHKe NpPEACTABICHUN O pOJU (PU3MKH IS Pa3BUTUSA JAPYrUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

epa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymaymiein
npodeccuoHaNbHOU EeATEeIbHOCTH, CBA3aHHOW C (M3MKOM, MOJrOTOBKA K
JalbHENIIIeMy O0y4EHHUIO B 3TOM HalpaBICHHUH.

JocTixkeHne 3>TUX 1eled mporpamMMmbl Mo (U3MKE Ha YpOBHE OCHOBHOIO

o011ero ooOpa3oBaHusi 0OECIICUUBACTCS PEIICHUEM CIICIYIONUX 3a1a4:

e [IPHOOpPETEHNE 3HAHUW O JUCKPETHOM CTPOSHUH  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

e IPUOOPETEHNE YMEHUM OMHUCHIBATH M OOBSICHATH (PU3MYECKUE SBIICHUS C
WCTIOJIb30BAaHUEM TOTYYCHHBIX 3HAHUN;

*¢OCBOCHHUE METOIOB pPEUIEHHUS IPOCTEMIIMX  PacyE€THBIX 3a1ay C
UCIOJIb30BaHUEM buznyeckux MOJIENeH, TBOPYECKUX u
MIPAKTHKO-OPUCHTHPOBAHHBIX 33/1a4;

epa3BUTHE YMEHUN HAOIIOJATh MPUPOAHBIC SIBJCHUSI U BBIOJIHATH OIBITHI,
nabopaTopHble  padOTbl W AKCHEPUMEHTAIbHBIE  HMCCJEOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX MTPUOOPOB;

e OCBOCHHE MPHUEMOB paboOThl ¢ WH(pOpMauUeil (HU3MUECKOTr0 CONEp)KaHus,
BKJIIOYAsi UH(POPMAIIMIO O COBPEMEHHBIX JIOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OlIEHUBAaHUE HH(POPMAIIHH;

* 3HAKOMCTBO €O c(hepamu podhecCuOHAIBHON AesITENbHOCTH, CBA3aHHBIMU C
¢u3MKOM, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHbIMM  Ha
JTOCTHXKEHUSX (PU3NYECKON HAYKH.

Ha wu3yuenue ¢uszmku (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHus oTBoaUTCs 238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B Helel0), B 8
KkJjacce — 68 vacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 vaca B HEEIIO).

[Ipennaraemslii B nmporpamme no (pusuke nepedyeHb J1ad0paTopHbIX padboT U
OIBITOB HOCUT PEKOMEHIATENbHBIA XapaKkTep, YUUTEb JeaeT BHIOOP MpOBEACHUS



7a00paTOpPHBIX PAa0OT W OMBITOB C YYETOM HWHAMBUIAYATbHBIX OCOOCHHOCTEH
00y4Jaromuxcs, CIUcKa AKCIEPUMEHTAIbHBIX 3a/IaHUl, MpeajiaraéMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 9K3aM€EHa 10 (U3HKE.



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®usuka u €€ poJib B IO3HAHNH OKPYKAKOLIEro Mupa.

®usuka — Hayka o mpupone. SBneHus npuponsl. PU3HYECKHUE SABICHUS:
MEXaHUYECKHUE, TEIIOBbIC, JJICKTPUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BennuuHbL. M3Mmepenue Qusnyeckux BenudyuH. Duznyeckue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapoiHas cucTeMa €IUHULL.

Kak ¢wusuka u gapyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TPUPOIY.
EcrecTBeHHO-HAay4YHBI METOJ| TMO3HAHUS: HAONIOJACHHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABMKEHHUE TUIIOTE3, SKCIIEPUMEHT O MPOBEPKE THUIOTE3, OOBSICHEHHE
HabOmonaeMoro siBiieHust. Onucanue GU3nUecKuX SABJICHUN C TOMOIIBI0 MOJIETICH.

Hemoncmpayuu.

1. MexaHHn4YecKue, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. ®uznueckue TpubOOPHI U MPOIEAypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimol.
1. OmnpeneneHue LEHBI JEICHUS MIKAIbl U3BMEPUTEIBLHOr0 Ipudopa.
2. M3mepeHune paccTOsSHUM.
3. M3mepenne o0bEMa KUAKOCTH U TBEPAOTO Tea.
4. OmnpeneneHue pa3MepoB MaJIbIX TEL.
5. M3mepeHne temnepaTypbl HNPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBenenue mccienoBaHus IO MPOBEPKE TMIIOTE3bl: JAJBHOCTH IOJIETA
niapvKa, MylmeHHOro TOpPU30HTAIILHO, TeM OoJibllie, 4eM OOoJbllle BhICOTA
IIyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEACHHS O CTPOCHHMHU BellecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxkeHne 4dyactul BemecTtBa. CBfA3b CKOPOCTH JBM)KEHMS YACTHI[ C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopelicTBue 4YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIKMBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, JKUJIKOCTEH M TBEPABIX
(KpUCTAJUIMUECKUX) Tell. B3auMOCBsI3b MEXIYy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmrogenune 6poyHOBCKOIO ABHKEHUS.



2. Habmonenue nuddysun.
3. HaOmronenue SIBIICHUH, O0O0BACHSAIOIINXCS MPUTSHKEHUEM WA
OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAI0B (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI MO HAOIIOICHUIO TETIJIOBOTO PACIIMPEHUS Fa30B.
3. OmnbITH MO OOHAPYKEHUIO NEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBu:KeHHe U B3aUMojelicTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUA.
SBnenne uHEpUMU. 3aKOH HMHEpUMU. B3anMoieicTBUE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBWKEHHMS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[TnotHOCTH BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BelecTna.
Cuila Kak XapakTepUCTUKa B3auMoJeicTBUsA Tel. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl C MOMOUIBIO JUHAMOMETpa. SIBJICHHUE TITOTEHUS U CHUJIA
TsokecTH. CHila TSKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CHWJI, HalpaBJICHHBIX MO OAHOM MpsaAMoil. PaBHoaelcTByromas cui. Cuiia TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsl. TpeHue B Ipupoie U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenune mexaHW4YeCKOro IBUKEHUS Tela.
2. M3MepeHne cKopoCcTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmoneHue sBICHUS MHEPIIUH.
4. HabGmronenue n3MeHeHus: CKOPOCTH MIPU B3aUMOICHCTBUH TEJI.
5. CpaBHEHHE MacC 10 B3aUMOJEHCTBUIO TEN.
6. CnoyxeHue Cul, HapaBJICHHBIX 110 OJHOW MPSIMOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JABUKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJH JIEKTPUUYECKOTO aBTOMOOUJISL U TaK Jajiee).

2. OmpepeneHue CpelHEW CKOPOCTH CKOJIBKEHHS OpycKa WM IHIapuKa II0
HAKJIOHHOM THJIOCKOCTH.
Omnpezenenue IIOTHOCTUA TBEPAOTO Tea.
OnbIThl, AEMOHCTPUPYIOIINME 3aBUCUMOCThH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. OnbIThL, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIbXKEHUS OT
Beca TeJla U XapaKTepa COMPUKACAIOUIUXCS MOBEPXHOCTEN.

Paznen 4. /laBJjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.



JaBnenune. CriocoObl yMEHBIIEHHS W YBEIUYEHU JaBieHUs. J(aBieHue rasa.
3aBUCUMOCTh JaBJieHUsI Traza oT oO0bEéma, Temmeparyphl. llepegaua naBineHHs
TBEPABIMU TENAMH, XKUAKOCTAMH W razamu. 3akoH llackansa. I[TneBmaTuueckue
MalllMHbL. 3aBUCUMOCTh JABJICHUSI KUJKOCTH OT TIiyOuHbL. ['mMapoctarndeckuii
napajiokc. CooOmaroiuecs cocybl. [ uapaBinueckiue MEXaHu3Mbl.

Atmocdepa 3emnn u atmocdepHoe AamieHue. [IpuuuHBI CyliecTBOBaHUS
BO3YIIHON 00o0siouku 3emiu. OnweiT Toppuuemm. M3mepenue arMmochepHOro
JaBJeHMs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIeHUs OT BHICOTHI HAa/l YPOBHEM MOPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.

JlelicTBHE XKUIKOCTH U ra3a Ha MOTrPYyKEHHOE B HUX TeEJIO. BrITankuparonas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozgyxonnaBanue.

JHemoncmpayuu.
3aBUCUMOCTbH JABJICHUS raza OT TEMIIEPATYPBHL.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01aroniuecs cocybl.

['mppaBauyeckuy nmpecc.

[IposiBienue nercTBrs aTMOC(HEPHOTO JIaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTh

TeJa U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.

8. YcClOBHE IJIaBaHUS TeEJl: TJIaBaHWE WM MOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIIEHUS MJIOTHOCTEMN TeJa U )KUIKOCTH.

Jlabopamopuuvie pabomel u onvimel.

1. HccnemoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOH B
KHUJKOCTh YaCcTH Tea.

2. OnpeneneHue  BBITAIKUBAIOIIEH  CUJIBI, JCHCTBYIOIIEWM Ha  Teno,
MOTPYKEHHOE B AKUJKOCTbD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOUICH CUJIbI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MaccChl Tela.

4. ONpITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKMBAKOLIECH  CHJIBI,
JEUCTBYIOIIE Ha TEJIO B JKUAKOCTH, OT OOBEMA MOrpy:KEHHOM B
AKUJKOCTb YaCTH TeJIa U OT IVIOTHOCTHU XKUJKOCTH.

5. KoncTtpyupoBanue apeomeTpa WIM KOHCTPYHUPOBAaHUE JIOAKUA H
OmnpeaeseHue €€ rpy30no bEMHOCTH.

Pa3zgen 5. PaGora u MOIIHOCTh. JDHEpPrusi.

Mexanunueckas pabota. MOIIHOCTb.

[IpocThie MeXxaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
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paBHOBecusi pbiuara. [lpuMmeHeHMEe TpaBWIa paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. Ilpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHernueckas M IOTEHIMAlIbHAs DHEPrUs.
[IpeBpamieHne 0JTHOrO BHU1a MEXAHUYECKOM SHEPTUU B IPYroi. 3aKOH COXPAHEHUS
JHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JABUKEHUU Tela

10 TOPU30HTAIILHOW ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUil paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3ydeHune 3aKOHa COXPAHEHUS MEXAHUYECKON YHEPIHM.
8 KUIIACC

Pa3nea 6. TenjioBbie ABJICHHUA.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUSA
BelllecTBA. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPXKAAOIINE
OCHOBHBIE II0JIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenu TBEPAOrO, KUIKOTO M Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TOJIOKEHUW MOJICKYJISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHK€e U KanWJUISIPHBIE ABJICHUA. TemIoBOe paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBbIO TEILIOBOTO JIBHXKCHUS
yacTull. BHyTrpeHHsis sHeprus. CrnocoObl HW3MEHEHHMS BHYTPEHHEH SHEprumu:
TeIIonepeaada u COBEPILICHUE paboTHI. Bubr TEIUIONEPEIAUM:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3IyYCHHE.

KonuuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TermnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TemjaoBoro OamaHca. IlnaBneHune wu
OTBEPJICBAHNWE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIJIOTAa IIJIABJICHHUS.
[TapooOpa3zoBanue u koHaeHcanus. Mcnapenuwe. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHUIEHUS OT aTMOC(EPHOIo
JABJICHUS.

BrnaxunocTs Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TEMIOTa CrOPaHHSL.

[Tpuniuner padotel TernoBbix nBurateneil KIIJ rtemmoBoro nBuratens.
TernoBble IBUTATEIN U 3aLATA OKPYXKAIOLIEH CPEBI.

3aKOH COXpPaHEHUS U MPEBPAILICHUSI SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmonenune 6poyHOBCKOTO ABUKEHHUS.
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10.
11.
12.
13.

Habmonenne nuddys3un.

Hab6mtonienue siBeHUM cMaurBaHUs M KaWJUISIPHBIX SBICHUMH.
HabroieHre TermioBoro paciupeHust Tell.

N3MmeHeHre naBieHUsl ra3a Npu U3MEHEHUM O0OBEMA M HArpeBaHUM WM
OXJIAXKICHHU.

[IpaBuna usmepeHus TemnepaTypsl.

Bunae! Termonepegaymu.

OxJtaXkIeHHEe MPU COBEPIISHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHME TEIIIOEMKOCTEH pa3IuyHbIX BEIIECTB.
HaOmronenue kuneuus.

HabtoieHre nocTossHCTBA TeMIIEPaTyPhl MPU TJIABJICHHUH.
Mopaenn TEIJIOBBIX ABUTAaTEIIEH.

Jlabopamopusie padbomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYIISIPHOTO TIPUTSIKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WM caxapa.
OnpIThl MO HAOIIOJIEHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, >KUAKOCTEH U
TBEPABIX TEJL

OmnpeneneHue naBJieHUs BO3AyXa B OAJIJIOHE MITIPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUS BO3AyXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHHUS.

[TpoBepka runoTe3bl TUHEWHONW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne wu3MEHEHHS BHYTPEHHEW OJHEpruu Tela B pe3yibTaTe
Tertonepeaayr U padboThl BHEITHUX CHUJL.

HccnenoBanue sBIICHUS TEIMJIOOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsituyeu BOJBbI.

Onpenenenre  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU
TEIJIO0OOMEHE C HArPEThIM METATUYECKUM LIHJIMH]IPOM.

Ornpenenenne yaeapbHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanne nponecca ncnapeHusl.

Ornpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHON TEIUIOTHI ILUIABICHUS JIbJA.

Paszgea 7. diekrpuyeckre 1 MAarHUTHBIC SIBJICHMS.

Onektpuzauus Tena. [[Ba pona 3neKTpuyecKux 3apsnoB. B3aumoneinicTBue
3apsoKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSTHUS MEXKAY TEIIAMH ).

Onextpuueckoe mnoJie. Hampsxk€HHOCTB 3sieKTpHueckoro mnosd. IlpuHnwnmn
CYNEpHO3ULIUN PIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN AICKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JOUDPNEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HcToyHnKN TMOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO ToKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJEKTPUUECKUN TOK B JKHJIKOCTSIX U raszax.

Onektpuueckasgs 1enb. Cuima  Toka.  DJIEKTPUYECKOE  HANPSDKEHUE.
ConpoTuBjeHHEe TPOBOAHUKA. Y ICIbHOE CONMPOTUBIICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. [lociemoBaTenbHOE W MAapaJUIeNIbHOE  COCIUHEHUE
IPOBOJTHUKOB.

PaGota u MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH JDxoyma—JIeHna.
DJIEKTPUUECKHE LIETH U MOTPEOUTENH JIEKTPUUECKON 2Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

ITocrosHHbIE  MarHuThl.  B3auMOJEWCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MaruuTHoe 1nosie 3eMJId U €ro 3Ha4eHue IJi )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarHuTHoe TMoje  JJIEKTpUudeckoro Toka. IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE. JIeHiCTBHE MAarHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENh TOCTOSIHHOTO TOKa. MCIONb30BAaHUE 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue snexkrpoMarauTHOM uHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crnioco0b1 MOJIYYEHUS AIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPIUU.

Hemoncmpauuu.

DJIeKTpu3aIus Tel.
JIBa poJia 3IEKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
Y CTpOUCTBO U AEHUCTBHE DJIEKTPOCKOIIA.
DJIEKTPOCTATUUECKAS MHIAYKIIUA.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiaOB.
[TpoBOAHUKH U AUDIICKTPUKHU.
MoaenupoBaHuEe CUIIOBBIX JTUHUM AJIEKTPUUECKOTO TTOJIS.
HcTouHMKM TTOCTOSTHHOTO TOKA.
JIenCTBUS 3IEKTPUYECKOr0 TOKA.
. DIIEKTPUYECKUN TOK B KUIKOCTH.
. 'a30BbIi1 pa3ps.
. I3MepeHue cuibl TOKa aMIepMeTpoM.
. I3MepeHue a1eKTpUYecKoro HanmpsiKEHUsi BOJIbTMETPOM.
. Peocrar u Mara3uH cOnpOTHUBIICHUM.

S T A o o
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. BzanmonelicTBre NOCTOSITHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3eI€HU MOJIFOCOB MarHura.

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

25.

MoaenupoBaHue MarHUTHBIX ITOJIEN ITOCTOSHHBIX MAarHUTOB.

OnsIT Dpcrena.

MarauTHoe 1oJje ToKa. IJEKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENb TTOCTOSSHHOTO TOKA.

HccnenoBanue sBICHUS 3JICKTPOMArHUTHON WHTYKIIUU.

OmnbiTel @apages.

3aBUCHMOCTh HAMNPABJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padomul u onvimel.

1.

AN

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOJMIOMCHUIO DJICKTPU3AIMU Tel WHAYKIHEH U 1OpH
CONPUKOCHOBEHHH.

HccnenoBanue JEUCTBUSI DJICKTPUUECKOrO IO HAa TPOBOJHUKH U
JIADJICKTPUKHU.

COopka 1 npoBepKa padOThI JIEKTPUUECKOM 1NN MOCTOSTHHOTO TOKA.
N3mepenne u perynmpoBaHUe CUIIbI TOKA.

N3mepenne u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, MIYLIErO 4Y€pe3 PE3UCTOpP, OT
COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIKE 3aBUCHUMOCTD 3JIEKTPUYECKOTO
CONPOTHUBIICHUSI MPOBOJHUKA OT €ro JUJIMHBI, IUIOMAAA IOIEPEYHOrO
CEUYEHHMS U MaTepuaa.

IIpoBepka mpaBuiia CIIOKEHHUS HANPSOKEHUM TPU  IOCIEA0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia sl CWIblL TOKA IPU NAPaAUIEIbHOM COEAWHEHUH
PE3UCTOPOB.

Omnpenenennie paboThI AJIEKTPUIECKOT0 TOKA, HAYIIET0 Yepe3 pe3nucTop.
OrnpeneneHre  MOIIHOCTH  DJIGKTPUUYECKOTO TOKA, BBIACISAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, MIYIIETO YEPE3 JIAMIIOYKY, OT
HANPSKCHUS HA HEW.

Omnpenenenne KIIJ[ narpeparens.

HccnenoBanne MarHuTHOTO B3aMMOJICMCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHMTHOrO TMOJII MOCTOSIHHBIX ~MArHUTOB IPU  HX
O0BEAMHEHUU U PA3/ICICHUU.

HccnenoBanne 1eMCTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUS
KATYIIKA C TOKOM W MarHuTa OT CHJIbI TOKa W HANpaBJI€HUs TOKa B
KaTyIIKe.

18. MI3ydyeHue nelcTBUSI MarHUTHOTO MOJIsI HA MPOBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 u3ydyeHue paboThl 3JEKTPOABUTATENSL.

20. MU3mepenne KIIJI anekTpoaBuraTeIbHONM YCTaHOBKH.

21. OnbITEI 1O  MCCIICJOBAHUIO SIBICHUS D3JEKTPOMArHUTHOW HHAYKLIHH:
UCCIIEIOBAaHNE W3MEHEHHWW 3HAYEHUS WM HANpPaBJIECHUS HWHAYKIIHOHHOTO

TOKa.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJCHUS.

Mexanudeckoe naBHkKeHHe. MarepuanpHas Touyka. Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO [IBHKEHUA. PaBHOMEpHOE NPSIMOJIMHENHOE
nBrxenue. HepaBHoMepHoe npsMonnHelHoe ABuxkeHue. CpeaHss 1 MTHOBEHHAS
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHOyckopeHHOe mpsiMojMHEHHOe JBukeHue. (CBOOOIHOE
nageaue. OneITel I anmuies.

PaBHOMepHOE nBHXKeHUE N0 OKpyKHOCTH. Ilepmon m yactora oOpaieHus.
JIuneitHasa u yriaoBast CKOpOCTU. LIEeHTpOCTpEMUTENBLHOE YCKOPEHHUE.

Ilepsoii 3axk0H HeroToHa. Bropoit 3akoH HeroTona. Tperuit 3akoH HproToHa.
[IpyHIMD CyTIEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHS CKOJIBKEHUSI, CUJIa
TPEHMSI TIOKOSI, IPYTHE BUIbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nafgeHus. JIpmwxenue maHer Bokpyr Cousnua. IlepBas kocmuyeckasi CKOPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LIenTp TsoxecTu.

Nmnynesce Tena. M3MeneHue umiysnbca. UMIynbe cuibl. 3aKOH COXPaHEHUS
MMITyJbca. PeakTuBHOE NBUKEHNE.

Mexannyeckass paboTa M MOIIHOCTb. PaboTa cui TsDKECTH, YIPYrocCTH,
Tpenusi. CBsi3b S3HEPruu U padboThl. [loTeHIManbHas S3Heprus Tena, MOAHITOro Haj
ITOBEPXHOCTBIO 3eMJIU. [loTeHInanbHas sHEprus c:kaTou npykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW HHEPIHH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
SHEPIUMu.

Hemoncmpayuu.

1. HaOmoneHre MEXaHUYECKOTO JABM)KEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCU€Ta.
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8.
9.

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

CpaBHeHUE MyTeld M TPACKTOPUW ABMXKEHHS OAHOTO W TOrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3Mmepenne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBUYKECHMUS.
HccnenoBanne Npru3HAKOB paBHOYCKOPEHHOTO JBUKEHHS.

HaOmronenue nBueHus Tena mo OKPY>KHOCTH.

HaGmronenre MexaHn4ecKHX SIBJICHUM, TPOUCXOAIIUX B CUCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM JIBUKEHUH
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS TEJIa OT MAacCChl TEJNA U JAEHUCTBYIOIIEH Ha HEro
CHJIBL.

HaGmronenrie paBeHCTBa CUJl IPU B3aUMOJCHCTBUY TEIL.

N3MmeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umiynpca npyu B3aUMOJCUCTBUU TET.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICHCTBUU TEJl.

CoxpaHeHre UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.
HaOmonenne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHU4YECKOW SHEPIUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKON SHEPIUHU NPU ABUKEHUH TeJa MO AEUCTBUEM

MIPY’KHAHBI.

Jlabopamopmuuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Ajis pasrOHAa WM JAIBHEMIIETO PABHOMEPHOTO
JIBWDKCHUS IAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHEN CKOPOCTH CKOJBKEHUS OpycKa WM JBM)KCHHS
1IapyKa I10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenre YCKOpPEHHUsI Tela MPU PABHOYCKOPEHHOM JABMXKEHHH 10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JBU>KCHUU 0€3 HauYalIbHOW CKOPOCTH.

[IpoBepka THIIOTE3Bl: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSITCA KakK psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJUHAKOBBI.

HccnegoBaHne 3aBUCMMOCTH CHUJIbI TPEHUSI CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne KodHPUITMEHTAa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHUS MPH PABHOMEPHOM JIBIXKCHHH Teja
10 TOPU30HTAJILHOW MOBEPXHOCTH.



10. Onpenenenue pabOThl  CHWJIBI  YOPYrOCTH MOpHU TOABEME TIpy3a C
MCIIO0JIb30BaHUEM HETOJIBHXKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3yueHue 3aKOHa COXpaHEHUs SHEPTUH.

Pazgen 9. Mexanuveckue Ko1e0aHus U BOJHBI.

KonebarensHoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUI: TIEPHO/I,
4acToTa, aMIUINTyAa. MareMaTu4ecKuii U Py KUHHBIA MasTHUKU. [IpeBpaienne
SHEPIruu MpH KojaeOaTeIbHOM JIBUKEHUU.

3aryxatomue — koneOaHusa.  BreiHyxkneHHele — koneOanusa.  Pesonasc.
Mexannueckue BoJIHBL. (CBoiCTBa MeXaHM4eCcKuX BOJH. [IpomonbHble U
MOMNEpeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpPaHEHHS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3ByK. ' poMKOCTBh 3Byka U BbicoTa TOHA. OTpakeHue 3ByKa. MHbpa3Byk u
yIIbTPa3BYK.

JHemoncmpayuu.

1. HabGmonenwe koneOaHWid TNl MOJ JEHCTBUEM CHIJIBI TSDKECTH M CHJIBI
YIPYTrOCTH.

HaGmonenne konebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroneHrie BIHYXICHHBIX KOJIEOAHUI U PE30HAHCA.
Pacrnipoctpanenue mpo10JibHBIX U TTOMIEPEUHBIX BOJH (Ha MOJIEIH ).
HaGmronenrie 3aBUCMMOCTH BBICOTHI 3ByKa OT 4acTOTHI.
AKYCTUYECKHI1 pe30HAHC.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue dYacTOThl W Iepuoja KojebaHUW MaTeMaTHYeCKOro
MasiITHUKA.

2. OmpezeneHre 4aCTOThl U IEpUOA KOJICOaHUN PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TIepUoAa KOJIeOaHUHN TOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnepgoBaHue 3aBUCUMOCTH MEPHOJIa KOJICOAHUN MPY>KUHHOT'O MasiTHUKA
OT MAacChI Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KOJeOaHUN Tpy3a, MOJBEUICHHOTO K
HUTH, OT MACChI IPy3a.

6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCMMOCTh  Mepuoja  KoseOaHui
MPYKUHHOTO MasgTHUKA OT MACChI IPy3a U )KECTKOCTU MPY>KUHBI.

7. W3MmepeHne yCKOpeHHUsl CBOOOJHOrO MaieHHUs.

Pazgen 10. DaeKTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE  MOJIe.  DJEKTPOMAarHuTHele  BOJHbBL.  CBolcTBa
AJEKTpOMarHuTHbIX BOJH. [llkana »ieKTpoMarHUTHBIX BOJH. Mcnonab3oBaHue

o vk wnN

QJICKTPOMAaruuTHBIX BOJIH IOJIA COTOBOM CBSI3U.



DnekTpoMarHuTHas npupojsia cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBOMCTBA IEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOICTBA CBETA.

Jlabopamopuuvie pabomul u onvimel.

1. MByueHune CBOWMCTB 3JIGKTPOMAarHUTHBIX BOJH C MOMOIIbI0 MOOWIIBHOTO

Tenedona.
Pa3znen 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJEJIb CBeTa. HUcrounuku CBeETa. [IpssmonuHerHOE

pacnpoctpaneHue csera. 3atmenust Connua u JIynsl. Otpaxkenue ceera. [Inockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesomiieHUs cBera. llomHoe BHYyTpeHHee
OTpaxeHHe cBeTa. lICmonb30BaHWE TMOJHOTO BHYTPEHHErO0 OTPAKEHUS B
ONTHUYECKHUX CBETOBOAAX.

Jluaza. Xonm mnydedt B nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONAa M TeJeckomna. ['J1a3 Kak onTuyeckass cucTteMa. bam3opykocTb M
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. Omnwitel Hplotona. Crioxenue
CIIEKTpaJIbHBIX IBETOB. /ucnepcus cBera.

Hemoncmpayuu.

[IpsamonrHerHOE pacpOCTPaHEHHE CBETA.

OTtpakeHue cBera.

[Tomyuenune u300pa>keHUi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiienue ceera.

OnTuueckuid CBETOBO/I.

Xop nydei B coOuparoiieu JuH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIMH3E.

[Tonydyenne n300paxeHU ¢ MOMOLIBIO JTUH3.

[Tpuniun aeiictBus oToarmnapara, MUKPOCKOIA U TEIECKOMA.

10. Mopnensb ri1asa.

11. Paznoxxenue 0eaoro cBeTa B CIEKTP.

12. [lonydenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBaHne 3aBUCUMOCTH YIJIa OTPa)KEHHSI CBETOBOTO Jydya OT yria
TMaJICHUSL.

2. MBydyenue xapakTepuCTUK M300paXKEHUs MPEIMETa B INIOCKOM 3epKalie.

L O N u kR W R

3. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH yTIJia IPCJIOMJICHUS CBCTOBOI'O Jiyda OT YIJIa
MaaCHWA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilonmyuenue n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenue GOKYCHOIO pPacCTOSIHUS U ONTUYECKOW CHIIBI COOMparonieit
JINH3BIL.
OMBITHI O Pa30oKEHUIO OEJIOr0 CBETa B CIIEKT].
OnpITHl MO BOCTPHUSATHIO 1BETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
L[BETOBBIE (PUIIBTPHI.

Paznen 12. KBanToBbIe siBJICHUS.

Omnwitel Pesepdopna m mmanerapHas moaenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornonieHrue ceeta atomoM. KBauThl. JInHeyaThie CIEKTPHI.

PannoaktuBHOCTE. AJba-, Oeta- u ramma-uznydenus. CTpoeHHe aTOMHOTO
anpa. HykimonHas wMogenb aromHoro sapa. W3orombel. PannoakTuBHBIE
npeBpauieHus. [lepuon nomypacnaga aTOMHBIX SIAED.

Snepubie peakiuu. 3aKOHbI COXpaHEHHUs 3apsiIOBOIO M MAacCOBOTO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuwu cuHTE3a U
nenenus aaep. Ucrounuku saeprun CosHila 1 3BE31.

SAnepnas sHepreTvka. JeMCTBUA paAMOAKTUBHBIX HW3JIYYEHUW HA IKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIY4EHUS U MOTJIOUIEHUS.

2. CHexTpsl pa3JIMuHbIX Ta30B.

3. CnekTp BomOpoa.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOMIMX U3ITYICHHI.

6. Peructpaiiusi u3nydeHus OpupoAHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuuvie pabomel u onvimel.

1. HaGmroneHne CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHE SHEPIMM YACTULBI 110 TOPMO3HOMY

nytH (o gororpadusim).

3. MBmepenwne paanoakTUBHOTO (OHA.

IToBTOPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpUTEIHHO--0000IIAIOIITNIT MOAYIh TTPETHA3HAYCH JIJIST CUCTEMAaTH3aIu!
U 0000IIeHHS  TPEIMETHOrO  COJACpXaHUS M OMNbITa  JICSITEILHOCTH,
IPUOOPETEHHOTO TIPU U3YyYEHUU BCEro Kypca (GU3MKH, a TaKKe JJIsl TTOJITOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY J3K3aMEHY Mo (QuU3UKe s 00ydarouuxcs,
BBIOPABIIUX ITOT Y4E€OHBIN MpeIMeET.

[Ipu M3ydyeHHM JAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCSl BUJIbI
JIeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTHKEHUE MPEAMETHBIX U
METANpPEeIMETHBIX  IJIAHUPYEMBIX  PE3yNbTaToB  OOydeHus, (GopMHUpYETCS
€CTEeCTBEHHOHAyYHAasl TPaMOTHOCTh: OCBOEHHE HAY4YHBIX METOJOB MCCIICIOBAHUS



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJACHUEC YMEHUSMH OOBSCHATH (HU3HMUECCKUE
SIBJICHUSI, TPUMEHSS TMOJIyYEHHbIC 3HAHWS, pelaTh 3aJa4d, B TOM YHCIE
KAQuECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[IpuHIMNIMANBHO AEATEIIBHOCTHBIM XapakTep JAHHOTO pas3feiia peainu3yercs
32 cu4€T TOro, YTO OOy4aromuecs BBHIOJHAIOT 3a7aHusi, B KOTOPBIX WM
IIPENJIaracTCs:
Ha OCHOBE TIOJYYEHHBIX 3HAHUW pacro3HaBaTh U HAY4YHO OOBICHSTH
dbusnueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U MIOBCETHEBHOMN KU3HH,
WCIIO0JIh30BaTh HAYYHBIE METOJIbl UCCJICAOBaHUS (DU3NUECKUX SBJICHUHN, B TOM
YHUCJIE IS IPOBEPKU THIOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HamOoJiee BaXKHBIX JOCTHXKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOT0 UCIIOJIb30BaHUs PA3IMYHBIX HCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA ITPEBPAILLICHUA U COXPAHEHHUS] BCEX U3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTHXKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOT'O OO0IIEro o0pa3oBaHUs

y oOyuatomierocsi OynyT cOpMUPOBAHBI CIEAYIONMINE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTpMoOTHYECKOr0 BOCIUTAHUS:

— MPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
du3nyecKoil HayKu;

— LIEHHOCTHOE OTHOLIEHHUE K TIOCTHKEHUSIM POCCUNUCKUX YUEHBIX --(PU3UKOB,;

2) rpaskAaHCKOr0 U 1YXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY Y4YaCTHUIO B OOCYXKJEHUHM OOIIECTBEHHO 3HAUMMBIX
U OTUYECKHX MpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JTOCTHKEHUN (PU3UKY;

— OCO3HAaHHME BaXKHOCTU MOPAIbHO--3TUYECKUX MNPUHIUIIOB B JECSATEIBHOCTH
y4€HOI0;

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

— BOCIPHUATHE ICTETUYECKUX KAa4eCTB (PU3MUECKON Hayku: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' O TO3HAHMS:

— OCO3HaHHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHUM, BaXXKHEMILIEN COCTABJISIIOLICH
KYJIbTYPBI;

— pa3BUTHE HAay4yHOM JHOOO3HATEILHOCTH, MHTEpPEca K MCCIEN0BaTeIbCKOM
NEeATEIbHOCTH;

5) <¢opmupoBaHus  KYJbTYPbI 3/I0POBbS W  3MOIHOHAJIBHOIO
0J1aronmoIyunsi:

— OCO3HaHUE I[IEHHOCTH Oe30MmacHoro obpasza KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil O€30MACHOr0 TMOBEACHUS Ha
TPAHCIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JOMalTHUX YCIIOBUSAX;

— c(opMuUpOBaHHOCTh HaBbIKa pedeKkcuu, NpPU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4eIoBeKa,;

6) TPy10BOr0 BOCIIMTAHUS :

— AKTMBHOE y4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad (B pamMKaxX CEMbH,
o0pa3oBaTeIbHOM  OpraHu3ali, TopojAa, Kpasi) TEXHOJOTHYECKON U



COIIMAJILHON HAIPaBJICHHOCTH, TPEOYIONUX B TOM 4YHCIE U (DUIUICCKUX
3HAHUM;

e — MHTEpPEC K MPAKTHYCCKOMY HU3YUEHHUIO TTpodeccuii, CBSI3aHHBIX ¢ (U3UKOM;

e 7)3KOJIOrM4eCKOro BOCIIUTAHMSI:

e — OpHEHTalMs Ha MPUMEHEHHE (PUBMUECKUX 3HAHUM JJIsl pelIeHUsl 3a/1ad B
00JlacTH OKpYJKarolel cpeapl, IUTAaHUPOBAHUS IIOCTYIIKOB MW OILEHKH HX
BO3MOYKHBIX MOCJICJICTBUH /ISl OKPYXKAIOIIEH Cpeibl;

e — OCO3HaHHE TJI00ATHLHOTO XapaKTepa KOJOTHYECKUX MpoOJIeM M MyTeH uxX
penieHus;

e 8) ajanTanMu K M3MEHAKIIMMCS YCJIOBHUSIM COLHUAJIBLHOH M TNPHUPOIAHOI
cpenabl:

e — TMOTPEOHOCTH BO B3aUMOJCHCTBUU TIPH BBIMOJHCHUM WCCICAOBAHUA U
NPOEeKTOB (M3MYECKONM HANpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYIrux;

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIeSITeIIbHOCTD;

e — MOTPEOHOCTH B (POPMHUPOBAHUHN HOBBIX 3HAHUH, B TOM 4YHuCje GOPMYIUPOBATH
UJIeH, TIOHSATHS, TUIIOTE3bI O (U3UIECKUX OOBEKTAX U SBIICHUSIX;

e — OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00J1aCTH
busuky;

e — IUIAHUPOBAHHE CBOEr0 Pa3BUTHUS B MNPUOOPETEHHUU HOBBIX (HUIUYECKUX
3HAHUM;

e — CTPEMIJICHHE aHAJU3UPOBATH U BBISBIIATH B3AaMMOCBSI3U IIPHUPOJIBI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

e — OILICHKA CBOMX JCHUCTBUUA C YYETOM BIUSAHUSA HA OKPYXAKOUIYIO Cpeny,
BO3MOJKHEIX I'I00AJIBHBIX ITOCIICCTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbraTte OCBOCHHs TpPOrpaMMbI MO (HU3MKE HA YPOBHE OCHOBHOI'O
obmiero oopa3oBanus y o0ydaromierocst 6yayr chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE TO3HABATEIbHBIC YHUBEPCAIbHbBIE YUeOHbIC EUCTBUS,
KOMMYHHKATHBHBIC  yYHUBEPCAIbHBIC  Y4eOHBIE  JCHUCTBUS,  PETYJIATUBHBIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBHUS.

IlosHaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Bba3zoBble Jornueckmne aecTBUA:



eBBISBIIAITH W  XapaKTEPU30BaTh CYIIECTBEHHBIC TMPHU3HAKH OOBEKTOB
(sBIEHUN);

e YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(PUKAIIMUA, OCHOBAHUS IS
000011IEHNS U CPaBHEHUS;

* BBISIBIIITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUUs] B pacCMaTpUBAaEMbIX (haKTax,
JAHHBIX U HAOFOACHUAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSM;

¢ BBISBIIATh TIPUYMHHO--CJICJICTBCHHBIC CBS3M TPH HM3YyYCHUU (HU3HUECCKUX
SIBJIGHUW W TPOIIECCOB, JIENaTh BBIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
W MHIYKTUBHBIX YMO3aKJIIOUYEHUH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBI3IX
(U3UYCCKUX BEIIMYHH,

e CAMOCTOSITEJIBHO BBIOMPATH CHIOCOO perieHus ydeOHOoW (Ppu3nuecKoi 3aaauu
(cpaBHeHHE HECKOJBKMX BApHUAHTOB pEIICHHs, BBHIOOP HamOomee
MOJIXOIAIIETO C YYETOM CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBare/bCKue 1eiCTBHUA:

¢ MICTIOJTH30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUN HHCTPYMEHT TTO3HAHWS;

* [IPOBOJIUTH IO CaMOCTOSITEJIHFHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
bu3MUEeCKU IKCIIEPUMEHT, HEOOJbIIOe UCCleNoBaHne (PU3UUECKOro
SIBJICHUS,

eOIIECHMBATh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh  HMH(OpPMAIIHUIO,
MOJIYYCHHYIO B XOJI€ HCCIICTOBAHMS WIIH SKCIICPUMCHTA,

e CAMOCTOSTENILHO (POpMyNIMpoBaTh 00OOIIEHUSI W BBIBOABI MO PE3yJIbTaTaMm
MPOBEIEHHOTO HAOJFOICHMS, OTTBITa, HCCIICAOBAHMS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIEe  pa3BUTHE  (U3HYECKHUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

 IPUMEHSTHh Pa3IUYHBIE METOJbI, HHCTPYMEHTBI W 3alpOChl TIPU TOUCKE U
orOope MHGOpPMAIMK WIA JaHHBIX C y4E€TOM MPENIOKEHHOW Y4eOHOM
bu3nYecKoi 3a/1a4u;

e AHATM3UPOBATh, CUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh HH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (POPM TIPEICTABIICHUS;

¢ CAMOCTOSTEJIbHO  BbIOMpaTh  ONTUMaJIbHYI0  (GOpMY  IIPEACTABICHUS
uHpopMallMl W WUTIOCTPUPOBATH pEIIaeMble 3aJaud  HECIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpaduKoil 1 MX KOMOWHAITASIMH.

KoMMmyHHKAaTHBHBIE YHUBEPCAIbHbIE YYeOHbIe 1eiiCTBUS:

eB XoZie OOCYXJeHHs y4eOHOro Mmarepuasa, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKa3bIBaTh WJICH, HAIICIICHHbIE Ha pEIICHWE 3aJa4yu U TOJJEp)KaHue
Oaro)keaaTebHOCTH OOIICHUS;



¢ COTIOCTABJIATH CBOU CYXKJICHHUSA C CYXKJACHUAMH APYTrUX YIACTHUKOB JHAJIOTA,
OOHaApYKUBATh Pa3IMUNe U CXOJICTBO MO3UIIH;

e BEIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

¢ TyOJTMYHO TPEACTABIATH PE3yIbTaThl BBHIOJHEHHOTO (PU3MYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

 IOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIbHOM
paOoThI MPU PELIEHUN KOHKPETHOU (PU3MYECKOil MpoOIeMBbI;

o IPUHUMATD 1I€JT COBMECTHOM J€ATEIbHOCTH, OPTraHU30BBIBATH JEHCTBUS T10
e€ IOCTIDKEHUWIO: pachpeleNaTh poJid, OOCYXAaTh TMPOIECCH U
PE3yJIbTaThl COBMECTHOM paboThI, 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;

* BBITIOJIHATh CBOKO 4acTh pa0OTHI, JOCTUTasi KaueCTBEHHOrO pe3yJjibTaTa 1o
CBOEMY HAIlpaBJICHUI0O U KOOPJIWHUPYS CBOU JIEUCTBUS C JIPYTUMHU
YJIEHAMU KOMaH/Ibl;

¢ OIICHMBATh Ka4yeCTBO CBOEro BKJaJa B OOIIMUNA TPOAYKT IO KPUTEPHUSM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁm,le )]CﬁCTBHﬂ

Camoopranmzanmsi:

* BBISIBJISATH NMPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOLIUX 115
pereHus PU3NIeCKUX 3HaAHWM;

e ODUCHTUPOBATHCA B  PA3JIMUYHBIX  MOAXOJAaX  MPUHATHUS  PEIICHHM
(MHAMBUAYAIbHOE, NPUHATHE PEIICHHUS B TPYyNNE, NPUHATAE PEILIECHUN
TPYIIIOi);

e CAMOCTOSTEJIbHO COCTaBJIATh AJTOPUTM pelieHus: (U3HMYEecKOr 3aJauu WM
IJIaHA HCCIENOBAHMS C YYETOM HMMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh IIpe/jiaraéMble BApUaHThl PELICHUI;

e ICTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPO/Ib, 3MOLMOHATbHBIH HHTEJJIEKT:

e 1aBaTh JICKBATHYIO OLIEHKY CUTYyallUU U MpeaJiarath IjaH €€ U3MEHEHNUS;

¢ OOBSICHATh  NPUYUHBI  JIOCTHOKEHHS  (HEAOCTMIKEHUs)  pe3yibTaToB
JESITEeIbHOCTH, 1aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBI B JAESATEIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHUS
(¢u3MYeCKOro MCCIEAOBAHMUS WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENbCTB, HM3MEHUBIIMXCS CUTYyallud, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEW;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEIHN U YCIOBHSIM;

e CTaBUTH C€0S1 HA MECTO JPYroro 4eJoBeKa B XO0Ji€ CHOopa WM AUCKYCCHM Ha
Hay4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYTOro;



e IpU3HABaTh CBOE MPABO Ha OIIMOKY MpPHU pEIIeHNUU (PU3MUECKHX 3a/1ad WIN B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPABO APYTOrO.

HPEIMETHBIE PE3YJIbTATbBI

K xoHI1y 00yuenusi B 7 kJjiacce npeMETHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaAIOIIUXCST YMEHUI:

* CIIOJIb30BATh MOHATHUS: (PU3NUECKHE U XUMHUUECKHE SIBJICHUS, HAOII0ICHNUE,
AKCIIEPUMEHT, MOJENb, TUNIOTE3a, €AUHUIBI (DU3MUECKUX BEIUYMH, aTOM,
MOJIEKYJIa, arperatHble COCTOSIHUS BewlecTBa (TBEpAOE, KHUIKOE,
ra3oo0pa3zHoe), MEXaHUUYECKOE JIBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPAeKTOpHs, paBHOACHCTByOMmIAs cuia, Aedopmarius
(ynpyras, macTudeckas), HEeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

epa3nuyaTh sBICHUS (AUPQY3Usi, TEIIOBOE JBHUKEHUE YACTHUL[ BEIECTBA,
paBHOMEPHOE  JBW)KEHHE, HEPAaBHOMEPHOE  JBW)XEHHUE, HWHEPIUS,
B3aMMOJICUCTBUE TEJI, pAaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO
BpallleHUsI, Mepefadya JaBJICHUsS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
rasamMy, arMoc(pepHoe JaBlIEHHWE, IUIABaHUE TeJ, IPEBPALLCHUS
MEXaHUYECKOW PHEpPruM) MO OMNHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

epaclo3HaBaTh  MPOSBJIEHUE  U3YYEHHBIX  (U3MUECKHX  SBICHUM B
OKpy)XarolieM MHpe, B TOM uucie (U3MUECKUE SBICHUS B TMPUPOIE:
IpUMEPHl ABMXKEHUS C PA3IMUYHBIMU CKOPOCTSIMH B KUBOM M HEXHUBOM
NpUpoae, NAEUCTBUE CHJIBI TPEHHUS B MPUPOJAE U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJEHUs HA KUBOW OpPraHu3M, IJIaBaHUE pbIO, ppluard B
TeJe 4eJIOBEeKa, MPH 3TOM MEPEBOAUTH MPAKTHUUECKYIO 33/1a4y B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH) (PU3UUYECKUX SIBICHUM;

* OMKCHIBATh M3YYEHHbIE CBOWCTBA Tel M (DU3UYECKUE SIBICHUS, UCIOJB3Ys
¢dusnyeckue BeMMYMHBI (Macca, 00BEM, TMIIOTHOCTH BEIIECTBA, BpeEMs,
IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC
Tela, CWJIA TpEeHWs, JAaBieHHe (TBEPAOro Teja, MXUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYeCcKas paboTa, MOIIHOCTb, IJIEYO CHJIBL,
MOMEHT CHWJIbI, KO3((QUUHUEHT TMOJIE3HOr0 JICUCTBUS MEXaHU3MOB,
KUHETUYeCcKass M TOTEHIUallbHAs 3HEPrus), MpH ONMCAHUU IPABHIIBHO
TPAKTOBAaTh  (PU3MUECKUM  CMBICA  HCIOJNB3YEMbIX  BEJIIMYUH, UX
0003HAYEHUs! M €IUHUIbl (U3UUECKUX BEJIMYUH, HAXOAHUTh (HOPMYJIBI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYHMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIIUYNH;

e XapaKTEepU30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBICHHUA U TPOLECCHI,
UCIIONb3Ysl MpaBUjia CIOKEHUs CUJ (BIOJb OJIHOW IpsiMOi), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumesa, IPaBWJIO paBHOBECHs pbryara (0Joka),
«30JI0TO€ TPABUJIO» MEXAaHWKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPruU, TpPU HTOM JaBaTh CIOBECHYIO (GOPMYIMPOBKY 3aKOHa U
3aMUCHIBaTh €r0 MAaTEMATUYECKOE BhIPAYKCHUE;

¢ 00BSICHATH (PU3UUYECKHE SIBJICHUS, MPOIIECCH U CBOMCTBA TEJl, B TOM YHUCIE U
B KOHTEKCTE€ CHUTYallMid MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIAITh PUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OO0BsSCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 WM3Y4EHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUN, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pelIaTh pacyETHBIC 3a7a4u B 1—2 NEWCTBHUS, UCTIONB3Ys 3aKOHBI U ()OPMYIIHI,
CBsI3bIBatONIME (DM3MYECKUE BEJIMYMHBL: Ha OCHOBE aHaiud3a YCIOBUS
3aJja4yd  3alMChbIBaTh KPATKOE YCJOBHUE, TOJCTaBIATh (PU3NUYECKUE
BEJIMYMHBI B (DOPMYJIBI M TPOBOAUTH PACUYETHI, HAXOAWTH CIIPABOYHEIC
JTAaHHBIE, HEOOXOAMMBIE JIJIsl PEIlIeHUs 3aJ]1ad, OLIEHUBATh PEATMCTUYHOCTD
MOJIYYCHHON (hU3UYECKON BEIIMUUHEI;

epacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOKHO PEIIUTh TPU TMOMOIIH
(bu3HYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJCISTH TPOBEPSIEMOE
npeanonoxenue  (TUmoresy),  pasiMyaTb W HHTEPIPETUPOBATH
MOJIYUCHHBIA pe3yJIbTaT, HAXOJWUTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI 10 €r0 pe3yJibTaTaMm;

e IPOBOJIUTH OMBITHI 110 HAOTIOJACHUIO (PU3UYECKUX SBICHUHN WM HU3HUECKUX
CBOMCTB TeJI: OPMYJIUPOBATH MPOBEPSEMBIC MPEINOI0KEHUS, COOUPATH
YCTAaHOBKY M3 MPEIJIOKEHHOT0 000pYyI0BaHHUs, 3alMChIBAaTh XOJ OMbITa U
(bopMyIHpOBaTH BHIBOIBL;

e BBITIOJTHSATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChI Tela, 00bEMa,
CIWJIBI W TEMIIepaTypbl C WCIOJb30BAHUEM AaHAIOTOBBIX M IU(PPOBBIX
npuOOpOB, 3aMKUChIBaTh IOKAa3aHUA MPUOOPOB C YYETOM 3aJlaHHON
a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

« IPOBOJIUTH WCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BEITMYHHBI OT
JIpYrod € HCIOIb30BAaHUEM TMPSIMBIX M3MEPEHHUH (3aBUCHMOCTH IyTH
PaBHOMEPHO JIBUXKYIIETOCS Tejla OT BPEMEHU JBWKCHUSI Tela, CHUIIbI
TPEHUS CKOJIBKEHUSI OT Beca Teja, KauecTBa 00pabOoTKU MOBEPXHOCTEN Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUTONIAAN COMPUKOCHOBEHHUS TEII, CHIIbI
YIOPYroCcTU OT Y/UIMHEHUS MPYKUHBI, BBITAIKUBAIONIEH CUJIBI OT 00BEMA
MOTPY>KEHHOM YacTH Teda U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH T€Ja, OT TJIYOMHBI, HA KOTOPYIO MOI'PYKEHO TEJO, YCIOBUN
MJIaBaHUSl TEJI, YCJIOBUM paBHOBECHUSl phluara M OJOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUM  Y4eOHOTO WCCIEOBaHUS, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAysd MPEeJIOKEHHOMY IUIaHy, (PUKCHPOBAaTh



pe3yabTaThl TMOJYYEHHOM 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHJE
NPEUIOKEHHBIX TaOMuIl W TpaduKOB, JENaTh BBIBOABI IO pPE3yibTaTaM
UCCIICZIOBAHMUS;

¢ [IPOBOJIUTH KOCBEHHBIC H3MEpPEHUS] (PU3MUECKUX BETUYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIa TPEHUS CKOJIbXKECHMUS,
JABJICHUE  BO3/lyXa, BBITAIKMBAIOIIAS  CHJIA, JICWCTBYIOIIAs  Ha
HNOTPYXKEHHOE B JKHJIKOCTh TeJ0, KOA((OUIIMEHT IOJNIE3HOTO JEHCTBUS
IOPOCTHIX MEXaHU3MOB), Cienys NPEAJIOKEHHON HHCTPYKIUU: TIpU
BBIMIOJTHEHUN HW3MEPEHH CcOOMpaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY M
BBIUUCIISITh 3HAUCHNE UCKOMOW BEIMYUHBI,

e cOOIOAATh MpaBUJIa TEXHUKU O€30MACHOCTH IpU padboTe ¢ J1abopaTOpHBIM
000pyI0BaHHUEM;

e yKa3bIBaTh MPUHLMIBI ACHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BEChbl, TEPMOMETP, AMHAMOMETp, COOOIIAIOUINECS COCYIbl, OapoMeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

e XapaKTEepU30BaTb MPUHIMMBI  JEUCTBUS  M3YYEHHBIX HIpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha HUX ONUCaHUS (B TOM 4YHCIE:
NOJIINITHAKN, YCTPOHCTBO BOJOIMPOBO/AA, TUIAPABIUYECKHN  Ipecc,
MaHOMETp, BBICOTOMEP, OPILIHEBOI HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUW U HEOOXOAUMbIE (PU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOINTH MPUMEPHI (HAXOAUTHh HHPOPMALIMIO O IPUMEPAX) MPAKTUYECKOTO
UCTIONH30BaHUST (PU3NYECKUX 3HAHWW B TIOBCETHEBHOW KU3HU IS
oOecriedeHus: 0€30MacHOCTH TIpW  oOpameHuu ¢ T[pudbopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0pPOBbS U COOIIOICHHUS
HOPM 3KOJIOTMYECKOT0 TOBEACHUS B OKPYXKAIOILEH CPEJIE;

¢ OCYIIECTBIISITh OTOOpP HCTOYHUMKOB HHpopmanuu B HMHTepHeTe B
COOTBETCTBUH C 3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINUXCS
3HaHUW © TYTEM CpaBHEHHUS PA3MUYHBIX HCTOYHHKOB BBIACIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS IMPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

* CIIOJIb30BaTh IPHU BBIOJHEHUU YYEOHBIX 33JaHUIl HAy4HO--NOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypchl cetn MIHTepHET, BIajeTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHBIC KpaTKWE MHUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHUKOB MH(MOpPMAIU (PU3NYECKOTO COAEpKAHUSA, B TOM
yycie MmyOJaMYHO JAeNaTh KpaTKHWe COOOIICHHS O pe3ysbTarax MPOEKTOB
WM Y4eOHBIX HCCJIENOBAaHUN, MTpPH DTOM TPaMOTHO HCIOJIB30BaTh



W3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH, COIPOBOXKIATh
BBICTYIUIEHUE MTPE3CHTALIUEN;

e[IpX BBIMOJIHEHUU YYE€OHBIX NIPOEKTOB W HCCIEIOBAaHUI paclpenemsaTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTABICHHBIMHM 3a/Ja4yaMu,
CIIEAUTh 3a BBINOJHEHUWEM IUIAHA JIEMCTBHM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ B  JI€ATE€IbHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATHUBHOE B3aUMOJICUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xoniy oOyuenus B 8 kiiacce nmpeaMeTHbIe pe3ybTaThl Ha 6a30BOM ypOBHE

JOJKHBI OTpaXxaTh C(HOPMUPOBAHHOCTD Y 00y AIOIIMXCS YMEHUM:

* MICIIOJIB30BATh IMOHATHA: Macca M pa3Mepbl MOJEKYJI, TEIJIOBOE JIBH)KECHHE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALINYECKHUE U
amMop(HbIE Teja, HACHILICHHBII M HEHACBIEHHBIH Map, BIAKHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JBHUIraTelb,
AIIEMEHTAPHBIN JIEKTPUUECKUN 3apsAJl, JIEKTPUUYECKOE T0JIE, IPOBOAHUKA
U JUBJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

epa3nuyaTh SIBICHUS (TEIUIOBOE pACIIMPEHHE W C)KAaThe, TeIlIonepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KaIWUISIPHBIEC SIBJIICHUS, UCIIAPEHUE,
KOHJIEHCAIUsl, IUIaBJIEHUE, KpHUcTauM3alus (OTBEpAECBaHUE), KHUIIEHUE,
Terionepeaayda (TEernIonpoBOJHOCTS, KOHBEKIH, U3JIy4YEeHHUE),
ANIEKTpU3AIUS Tell, B3aUMOACIHCTBUE 3apsiioB, ACUCTBUS 3JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE€, B3aUMOJCHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTrO MOJsl Ha TPOBOAHUK C TOKOM, AJIEKTPOMAarHUTHAasT UHIYKLIHS)
MO0 OINHWCAHUIO WX XApPaKTePHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

epacro3HaBaTh  MPOSIBJICHUE  M3YYEHHbIX  (U3MUECKUX  SIBICHUH B
OKpY)KalollleM MHpe, B TOM 4ucie (U3NYECKUe SIBJICHHUS B MPUPOE:
IIOBEPXHOCTHOE HATSDKEHME M KalWUIIPHBIE SBJICHHUS B IPUPOJE,
KpUCTalUIbl B npupoxae, usnydeHue ConHIA, 3aMep3aHHe BOAOEMOB,
MopcKue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, HHEsI, CHETa, dJICKTPUUICCKUE
SBJICHUSI B aTMmocgepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeiid MOITI0COB, POJb MAarHUTHOTO MOJS AJS KU3HU Ha
3emiie, NOJSIPHOE CUSIHUE, IIPU 3TOM MEPEBOANTH MPAKTUYECKYIO 33/1ayy B
y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHUIM;

¢ OMKCHIBATh M3YYEHHBIC CBOMCTBA TeNl U (DU3MUECKUE SBIICHUS, HUCIOIB3YS
(bu3nueckue BeIMYMHBI (TEMIIepaTypa, BHYTPEHHSS HEPrus, KOJIMYECTBO
TEIUIOThI, yJelbHAas TEIUIOEMKOCTh BELIECTBA, YyHAEJIbHAs TEIUIOTa
IUTaBJICHUs], yJelbHas TeIloTa napooOpa3oBaHMs, yAelbHas TemioTa
CrOpaHMsl TOIIMBA, KOA(Q@PUIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOU



MalluHbl, OTHOCUTENIbHAS BJIAKHOCTh BO3]yXa, 3JIEKTPUUYECKHI 3apsj,
CHJIa TOKa, 3JIEKTPUYECKOE HAIPSKEHUE, CONPOTUBIIEHUE MPOBOAHUKA,
yIeIbHOE  CONpOTHUBIEHUE  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOIO0  TOKAa), MpU ONUCAHWU MPABHIBHO  TPAKTOBATh
(bU3MYECKUI CMBICIT HCMOJIb3YyEMbIX BEJIMYHH, 0003HAYCHUS U €IUHHIIBI
(dbu3MYeCcKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIUE JaHHYIO
(U3UYECKYI0 BEIMYMHY C JAPYTMMU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIIUYNH;

e XapaKTEpHU30BaTh CBOMCTBAa TeJ, (U3NYECKHE SBICHUS U MPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TOJIOXKEHUSI MOJICKYJISIPHO--KUHETHUECKONM TEOpUU
CTpOEHHS BEILECTBA, MPUHLUI CYNEPIO3ULINHU ToJiel (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma Jyisl yyacTka LenH, 3aKOH
[xoyns—Jlenna, 3aKkOH COXpaHEHMS DJHEPIWMM, NpPH OTOM JaBaTh
CIIOBECHYIO0 (OpPMYJTUPOBKY 3aKOHA W 3aMUChIBATh €r0 MaTeMaTHYECKOe
BBIPaXKCHUE;

¢ 00BSICHATh (DU3MYECKHE TPOLECChl M CBOWCTBA TEl, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallU MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIISITH
MPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 1—2 JOrH4ecKux
1aroB ¢ Onopoil Ha 1-2 W3Yy4EHHBIX CBOMCTBA (PU3WYECKUX SIBJICHHIA,
(U3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEN;

e pelIaTh pacYETHBIC 3a7aUu B 2—3 NEWCTBHUS, UCTIOIb3Ys 3aKOHBI U ()OPMYIIBI,
CBsI3bIBaIONIME (DUM3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS
3aJ]a4M 3alUChIBATh KPATKOE YCIOBUE, BBISIBIATh HEJOCTATOK JAHHBIX JJIS
pelieHusl 3a7a4u, BHIOMPATHh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC ISl €€
pellieHUs], MPOBOJAUTH pacuy€Tbl M CpPABHUBATh IOJYYEHHOE 3HAUYCHHE
(bu3HYeCcKOl BETUINHBI C U3BECTHBIMH JIAHHBIMU;

epacrmo3HaBaTh NPOOJEMBbI, KOTOpPbIE MOXHO PELIIUTh MpPU MOMOIIH
(bU3MYECKUX METOAOB, HCIOJb3Ysl ONUCAHUE HCCIEIOBAHMS, BBIIEIAThH
IIPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh MPABUIBLHOCTh MOPSAIKA
MPOBEJICHUS UCCIIEAOBAHMUS, I€TIaTh BBIBOJIBI;

e IPOBOJIUTH OMBITHI 11O HAOTIOACHUIO (PU3NUECKUX SBICHUMA WIIH PU3UIECKUX
CBOMCTB Tell (KamWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT
ero o0bEMa, TeMIeparypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HarpeBaHUs
MpU U3TY4CHUH OT I[BE€Ta HW3JIydaroilei (IMOrJomnaroiiei) MmoBepXHOCTH,
CKOPOCTh HMCHapeHUsi BOAbI OT TEMIEPaTypbl >KUAKOCTH W IUIOLIAAHN €€
MOBEPXHOCTH, 3JIEKTpPHU3alUs Tel W B3aUMOJEHCTBUE AIIEKTPUUECKUX
3apsA/IOB, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB, BH3yaJlU3allMs
MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBUSI MATHUTHOTO TIOJISL HA
MPOBOJHUK C  TOKOM, CBOMCTBA  DJJICKTPOMAarHuTa,  CBOWCTBA



AJIEKTPOJBUTATENSL TMOCTOSHHOTO TOKa): (OpPMYIHpPOBaTH IpPOBEpsieMbIe
MPEIIONOXKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000py10BaHUS,
OIKCHIBATh XOJ] ONbITa U (POPMYIINPOBATH BHIBOJIBI;

o BEITIOJHATH MPSIMBIE U3MEPEHUSI TEMIIEPaTyphl, OTHOCUTEIBHON BIAYKHOCTH
BO3/yXa, CWJIbl TOKa, HAaIPsDKEHHUS C HCIIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB W JATYMKOB (PU3UUYECKUX BEITUYHH, CPABHUBATH PE3yJbTAaThI
HM3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOMN MOTPEITHOCTH;

* [IPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEIMYUHBI OT
IpYroil C  HWCIONB30BAHWEM MPSAMBIX HW3MEpPEHHH  (3aBUCHMOCTH
CONPOTUBJICHUS] TMPOBOAHHKA OT €ro JAJUHBI, IUIOMAAN IONEPEYHOro
CEUEHUS U YJIEJIbHOTO COIIPOTUBIICHUS BEILIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HANOpsHKEHUS Ha  MPOBOJHHKE,
UCCIICZIOBAHUE  TOCJIEAOBATEILHOTO M MapalieIbHOIO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh W3MEPEHHsS, CIEAys MpeIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJIYYEHHOH 3aBUCUMOCTHM B BHJE Tabiull U TpaUKOB,
JIeJIaTh BBIBOZBI IO PE3YJIbTaTaM MCCIIEI0BaHUS;

¢ [IPOBOJIUTH KOCBEHHBIC W3MEpeHUs (U3NYECKUX BeanuuH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJIEHHE NPOBOJHUKA, pabora U
MOIIIHOCTh DJJIEKTPHUECKOTO TOKA): TUIAHUPOBATh H3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs MPENJIOAKEHHOW MHCTPYKIMH, U
BBIUUCIISITh 3HAUCHNE BETMUMHBI,

¢ CO0JIIO/IaTh MPaBWJIa TEXHUKU O€30MAaCHOCTU MpU padore ¢ JadbopaTopHBIM
000py/IOBaHKEM;

e XapaKTEepPH30BaTh MPHUHIMIBI  JIEHCTBUS  W3YYCHHBIX TMPUOOPOB |
TEXHUYECKUX YCTPOHCTB C OIMOpOW Ha WX oOmucaHusi (B TOM 4YHCIE:
CUCT€Ma OTOIJIEHUS JIOMOB, TMI'POMETp, NapoBasi TypOuHa, aMIIEpMETp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, HArpeBaTENbHBIE YIIEKTPOIIPHOOPHI (IPUMEPHI), STIEKTPUUECKUE
IPEJOXPAHUTENH, DJIEKTPOMArHUT, HJIEKTPOJBUTATEINb TIOCTOSSHHOTO TOKA),
UCTIOJIb3YsI 3HAHUSA O CBOMCTBaX (DU3WYECKUX SIBJICHUA M HEOOXOAMMBbIE
¢duznyeckue 3aKOHOMEPHOCTH;

epaclo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOHCTBA U U3MEPUTEIbHbBIE
npuOoOpel 1O CXeMaM H CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, JBUraTellb BHYTPEHHEIO
CTOpaHUsl, AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBbI DJCKTPHUECKUX
Heneil ¢ mociaen0BaTeNbHbIM U MapaJIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasziinyasi yCJIOBHbIE 0003HAUEHUS FJIEMEHTOB JICKTPUUYECKUX LIETICH;



o IPUBOJUTH MPUMEPHI (HAXOIUTH UH(GOPMAIUIO O IPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PUM3MYECKUX 3HAHUH B TIOBCEAHEBHOW JKWU3HM IS
oOecriedyeHus: 0€30MACHOCTH TpU  OOpalieHuu ¢ npubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 370pPOBbS M COOIIOACHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

¢ OCYIIECTBJISITh MOUCK HHPOpMAUU  (U3HMYECKOTO  COJEpKAHUS B
NHTepHere, Ha OCHOBE HWMEIONIMXCS 3HAHUW W IYyTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  MH(GOpPMAIUIO, KOTOpas
ABJIIETCS MPOTUBOPEUMBOM MIIM MOXKET OBITH HEJJOCTOBEPHOM;

* CIIOJIb30BaTh IMpPH BBIMOJHEHUN YYEOHBIX 33JaHUN HAyYHO--TOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJIEp)KaHHs, CIpPaBOYHbIE MaTepuassbl,
pecypebl cetu MIHTepHeT, BiaieTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIUU U3 OJJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;

eCO3/1aBaThb COOCTBEHHbIE NHCBMEHHBIE M KpAaTKHE YCTHBIE COOOIIEHMUS,
0000mas wHGOPMAIMIO W3 HECKOJIbKUX HWCTOYHHKOB (PH3UUECKOTO
COAepXaHMsl, B TOM 4YHCIE€ MYOJIMYHO TMPEACTABIATh PpPe3yabTaThl
IIPOEKTHOM WJIM HCCIIEN0BATENIbCKOW JEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBO’KJATh BBICTYIUICHUE IIPE3EHTALUEH;

elIpM BBIMOJIHEHUH Y4YEOHBIX IPOEKTOB W UCCIEIOBAaHUN (U3HUECKUX
IPOLIECCOB paclpenesiTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUH C
MOCTABJICHHBIMHU 33/1a4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUJIaHa JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHWBATh COOCTBEHHBI BKJIaJ B
JESITEeIbHOCTh TPYIIIbI, BEICTpaUBaTh KOMMYHUKATHBHOE B3aUMOICHCTBUE,
MPOSIBIISIE TOTOBHOCTD pa3pemiarb KOHQIUKTHI.

K xoniy o0yuenus B 9 kjiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXaTb COPMUPOBAHHOCTh Y 00Y4arOIMXCS YMEHUM:

¢ CIIOJIb30BAaTh  TOHATHUSA: CUCTEMa OTcuéTa, MaTepuajgbHas TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKEHUs, nedopMarius
(ynpyras, miacTuyeckas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPErpy3Ku, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
LEHTP TSKECTU TBEPAOTO Tejla, paBHOBECUE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yIAbTPa3BYyK, 3JEKTPOMArHUTHHIC BOJIHBHI,
IKajga 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1abHO30PKOCTb,
CHEKTPbI UCITYCKaHUsl U MOIJIOLEHUs, anb(a-, OeTa- U raMMa-u3Iy4eHus,
W30TOIIbI, SIZIEPHAS SHEPIeTHUKA;

epa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEWHOE
JABW)KEHHUE, PABHOYCKOPEHHOE MpPSIMOJMHEITHOE IBM)KEHHE, CBOOOAHOE
NajieHue TeJl, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE JBWXXEHHUE, KojeOaTelbHOE ABMXKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOAHUs), PE30HAHC, BOJIHOBOE JIBUJKEHHE, OTPAKEHUE
3ByKa, NPSIMOJUHEHHOE DPACHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PAa3JI0kKEHUE OeNoro cBeTa B
CHEKTP U CJOXEHUE CIEKTPAIbHBIX LBETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3SHUKHOBEHUE JIMHEMYATOro CHEKTpa
U3JIYYEHHUS ) M0 OMUCAHUIO UX XapaKTEPHbBIX CBOMCTB MU HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

epacro3HaBaTh  MPOSIBJICHUE  M3YYECHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXarollieM Mupe (B TOM 4Hcle (PU3NUYECKHE SIBICHUS B MPUPOE:
MIPUJIMBBI U OTJIMBBI, IBH>KEHUE TUTaHET COJIHEYHON CHCTEMBI, PEAKTUBHOE
JBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKHE SIBICHUSI B MPUPOJIC, OMOJIOTUYECKOE JCHCTBUE BHUIAMMOTO,
yIbTpadroOIeTOBOTO W PEHTICHOBCKOTO W3IyYEHUW, €CTECTBEHHBIN
paMOaKTUBHBIA (POH, KOCMHYECKHE JIYy4Yd, DPaJHOAKTUBHOE H3IIy4CHHE
MPUPOJHBIX MHHEPAIOB, JEWCTBUE PATUOAKTUBHBIX H3JTy4CHUH Ha
OpraHHM3M YeJIOBEKa), IPH 3TOM MEPEBOJIUTH IMPAKTUYECKYIO 3a]ady B
y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHUI;

¢ OMMCHIBATh M3YYEHHbIE CBOWCTBA Tel M (U3MUECKUE SBIICHUS, HUCIOIB3YS
(du3nueckue BEIMYUHBI (CpelHsAs] W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIiioBas
CKOPOCTb, CHJIa TPEHHMs, CWJIa YIPYTrOCTH, CHJIA TSHKECTH, YCKOpPEHHUE
CBOOOZHOIO TAJEHUsl, BEC Tela, HUMIYJIbC Tela, HMIYJIbC CHIIbI,
MeXaHh4yeckass paboTa M MOIIHOCTh, MOTEHIMAIbHAS DJHEPrus Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIBbHAS SHEPIUsl CHKATOU
MPYKUHBI, KUHETUYECKAs DHEPrUs, IIOJIHAs MeEXaHW4yecKas »JSHeprus,
MEPUOJ M YacToTa KoieOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHa, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHUS CPEJbl), MpU ONMHUCAHUU
NPaBUIBHO TPAKTOBAaTh (M3UYECKUNW CMBICT HCIOIB3YEMbIX BEITUYHH,
0003HAYEHUS! M €IUHUIIBI (U3MUECKUX BEJIMYHMH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIMYMHAMU,
CTPOUTH TpahKN N3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIMYUH;

e XapaKTEepU30BaThb CBOMCTBA TeJl, (PU3NYECKUE SIBICHUA U TPOLECCHI,
UCIOJIb3yd 3aKOH COXPaHEHWs HYHEPruu, 3aKOH BCEMHUPHOIO TATOTECHHS,
MPUHLKN CYNEPIO3UIMU CWJI, NPUHLMI OTHOCUTENbHOCTH ['anuies,
3aKk0Hbl HBIOTOHA, 3aKOH COXpPAHEHUS MUMITYJIbCa, 3aKOHBI OTPaXEHUs W
MPEJIOMJIEHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOT0 U MacCOBOT'O YHUCEI



IpU SAEPHBIX PEaKLHUAX, NMPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alKMChIBATh €r0 MATEMATUUYECKOE BHIPAXKECHHUE;

¢ 00BSACHATh (PU3MUYECKHE MPOIECCHl M CBOWCTBAa TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTYal[uil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH
MPUYUHHO--CIICJICTBEHHBIE  CBSI3H, CTPOUTH OOBsICHEHWEe U3 2-3
JIOTUYECKUX IIAroB € OMOpOd Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUYECKUX
ABJICHU, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPH OCTEH;

e pelIaTh pacu€THBIC 33/1a4d (OMUPAOIIUECS HA CUCTEMY M3 2—3 ypaBHEHUN),
UCIOJIb3Yys 3aKOHBI U (POPMYJIBbI, CBSI3BIBAIOIIME (DU3UUECKUE BEITUYMHBI:
Ha OCHOBE AaHAM3a YCJOBHMS 3a/ayd 3alMChIBATh KPAaTKOE YCIIOBHE,
BBISIBJISITh HEJIOCTAIOUIUE WM M30BITOUHBIE JAHHbIE, BEIOMPATh 3aKOHBI U
(bopMyIbl, HEOOXOAUMBIE JIJISl PEIICHUSI, TPOBOAUTH PACUETHI U OLICHUBATh
PEATMCTUYHOCTD MOJIyY€HHOTO 3HAUCHUS (PU3MUECKON BEIUYUHBI,

epacrmo3HaBaTh NPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh TPU T[OMOIIH
(bU3NYECKUX METOMIOB, MCIIONb3Yysl ONHMCAHWE HCCIEAOBAaHUSA, BBIICIATH
poBepsieMOe MPEIIONIOKEHNE, OLICHUBATh MPABWILHOCTh MOpAJIKa
IIPOBEJICHUS  MCCJICOBAHUSA, J€JaTb BBIBOABI, HWHTEPIPETHUPOBATH
pe3yNbTaThl HAOJIIOIEHUI U ONBITOB;

* [IPOBOJIUThH ONBITHI IO HAOIIOACHUIO (PUBNYECKUX SIBJICHUN WU (PU3UUECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbprOoTOHa, 3aKOHA COXpaHEHHUs
SHEPIruM, 3aBUCUMOCTb IEpHoAa KoJeOaHWW MPYKMHHOIO MasTHHKA OT
Macchl Ipy3a M XKECTKOCTH MPYKUHBl M HE3aBUCUMOCTb OT aMIUIMTYAbI
MaJlbIX ~ KoJieOaHUM,  MPSIMOJIMHEMHOE  paclpoCTpaHEHHE  CBETa,
pasiiokeHHue Oesoro cBeTa B CHEKTP, M3YUYEHHE CBOWCTB M300pakeHHUs B
IJIOCKOM 3€pKalie M CBOMCTB H300paK€HUs MpeAMeTa B coOMparolen
AuH3e, HAOMIOJCHHE CIUIOIIHBIX W JMHEHUYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAHOBKY U3  M30BITOYHOrO Habopa
0o0Opy/lOBaHMs, OINUCHIBATH  XOJ  ONbITAa U  €ro  pe3yibTaThl,
(bOopMyIMpOBaTH BEIBOIBL;

¢ IPOBOJIUTH TMPU HEOOXOAMMOCTU CEPHUIO MPSMBIX H3MEPEHHH, ONpeAesss
CpedHee 3HAUYCHHE U3MEpsAEeMOil BeMMYuHBI ((POKYCHOE paccTOsHUE
coOuparomieil JauH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a HM3MEpEeHus
(M3MepUTENLHOTO MPUOOpa);

¢ [IPOBOJUTH  MCCIEAOBAHUE 3aBUCUMOCTEH  (U3MUECKMX BEIMYHMH C
UCIOJb30BAaHUEM NPAMBIX HU3MEpPEHUH (3aBUCUMOCTh IMYTH OT BpPEMEHU
Py PABHOYCKOPEHHOM JBMXKEHMU O€3 HayalbHOW CKOpPOCTH, IEepUoa
KoJIe0aHU MaTeMaTH4YeCKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaXX€HUsl CBeTa OT yrja MaJeHus M yria MPEeJOMJICHUS OT yria
NajieHus1): TUIAHUPOBAaTh MCCIEAOBAHHME, CaMOCTOATEIBHO COOUpPATH



YCTaHOBKY, (DUKCHpOBAaTh pe3yiabTaThl TOJYYCHHOW 3aBUCHUMOCTH
(¢bu3MYecKUX BETUYUH B BUJEe TaOmuIl U rpaduKoB, JejaTh BBIBOABI IO
pe3yJbTaTaM UCCIEI0BaHMUS;

¢ IPOBOJUTH KOCBEHHBIE W3MEpPEHUA (PU3NYSCKUX BENWUUH (CPETHSS
CKOpPOCTh M YCKOPEHHE Tella TMPU PaBHOYCKOPEHHOM JIBHDKCHHH,
YCKOPEHHE CBOOOJHOrO Ma[eHUs, >KECTKOCTb NPYXKHUHBI, KO3(DPUIMEHT
TPCHUS CKOJBKCHHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa H
nepuoj] KoJieOaHW MAaTeMaTUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTHYECKass Cuja COOWpArOIIel JMH3BI, PaJAUOAKTUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUs, COOMpATh SKCINEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIeAys MPEAJIOKEHHON MHCTPYKUUU, BBIYUCIISATH
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJYYEHHbBIE PE3YJIBTATHI C YUETOM
3aJJaHHOM TOTPENTHOCTH U3MEPEHUM;

e CO0JIIO/IaTh TMpaBUIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ J1adopaTopHbIM
000py1I0BaHUEM;

epa3iMyaTh OCHOBHBICE NPHU3HAKK H3YYEHHBIX (U3UYECKUX MOJIEICH:
MarepualibHasi TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJIeNb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/Ipa;

e XapaKTEPHU30BaTh NPUHIMIBI  JCHCTBUS  M3YUYCHHBIX TNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX OmucaHus (B TOM 4YHUCIE:
CIUIOMETp, MATYUKHA TIOJOKEHHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
DXOJIOT, OYKH, TIIepUCKON, ¢oToarmapar, ONTHYSCKUE CBETOBOJHI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHOMB3ys 3HAHUA O
CBOMCTBaX (PU3MUECKUX SBICHMM UM  HeoOXxoaumble (U3UUYECKUE
3aKOHOMEPHOCTH;

* ICTIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKHM H3YUYECHHBIX TEXHHUUECKHUX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB
MpU pEIICHUU YUeOHO--TPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS N300paKEHUH B IIJIOCKOM 3€pKajie U COOMPAIOIIEH JTMH3E;

e IPUBOJINTH MIPUMEPHI (HAXOAUTHh HH(POPMAITHIO O PUMEPaX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (M3MYECKUX 3HAHUW B TIOBCEAHEBHOM JKU3HU JIA
oOecriedyeHus: 0€30MACHOCTH TMpH  OOpalieHuH ¢ npubopamMu |
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHUS 370POBbSI W COOIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPYXKAIOIIEH Cpelie;

¢ OCYIIECTBIAITh MOUCK HHPOpManUu  (U3HMYECKOTO  COJEpKAHUS B
HuTeprere, caMoCTOSITENNbHO (GOPMYIUPYS MMOMCKOBBIN 3alpoc, HAXOAUTh
MyTA ONpPENeNICHUsI TOCTOBEPHOCTH TOJMy4eHHON MH(OpPMAIMK Ha OCHOBE
UMEIOIIINXCS 3HAHUH M IOTIOJTHUTENBHBIX UICTOYHUKOB;



* ICTIOJIB30BaTh IPU BBIITOJHEHUH YYEOHBIX 33JaHUl HAay4YHO--IOMYJSIPHYIO
JUTEPaTypy (PHU3MYECKOro coAep)KaHus, CIPaBOYHBIE MaTEpUATIbL,
pecypebl cetu MIHTEpHeT, BilageTh npuéMaMyi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMALIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

eCO3/1aBaThb COOCTBEHHbIE NHUCHMEHHbBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMalM W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPEACTABIATh PE3YNbTaThl MPOESKTHON UM UCCIEA0BATENbCKOM
NEATEIBbHOCTH, MPH OTOM TIPaMOTHO  MCIIOJB30BaTh  W3Y4YECHHBIN
MOHATUUHBIN anmapar u3y4aemoro paszziena (QU3MKH M COMPOBOXKIAThH

BBICTYIUICHHE TMIpe3eHTalue ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUHU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
KonrTpoasnbie | IlpakTuyeckue
n/n NPOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Beenenue. @usuka u e€ pojib B IO3HAHUHU OKPY:KaIOLIEro MUpa
bu6moreka [IOK
1.1 ®dusrka - HayKa o one 2
FISHI - HayKa 6 HpHpon https://m.edsoo.ru/7f416194
1.2 du3nyecKue BeINIUHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHaY4YHBII METO TTO3HAHUS 2 1 Eubmorexa OK
https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeIeHHSI 0 CTPOEHNH BellleCTBA
bu6moreka [JOK
2.1 C 1
TPOCHHE BEIECTRA https://m.edsoo.ru/7f416194
29 JBr>KeHUE U B3aMMOIEHCTBUE YACTHI] ’ | bubmmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbie COCTOSIHUSI BEII[ECTBA 2 bubmiorexa [IOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMOAeilicTBHE Tel
3.1 MexaHn4YecKoe IBUKEHNE 3 bugmiorexa LIOK

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




32 Wuepuus, macca, I0THOCTh 4 1 bubmotexa [IOK
https://m.edsoo.ru/7f416194
33 Cuna. Buasl cun 14 2 bubmotexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBienus TBEpALIMU 3 bubmmoreka [JOK
) TEJIAaMU, XXUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHne >KuaKOCTH 5 bubmmorexa HOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHOoe naBieHne 6 momorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUAKOCTU U ra3a Ha MOrpyKEHHOE 7 3 bu6morexa [IOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznen 5. Pabora u MomiHOCTB. DHeprust
5.1 PaboTa 1 MontHOCTH 3 1 bubmorexa LHOK
https://m.edsoo.ru/7f416194
5.2 IIpocThie MEXaHU3MBI 5 1 Bromorexa [TOK
https://m.edsoo.ru/7f416194
53 MexaHnudeckasi 3HEprus 4 1 Bromiorexa [IOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIIACC

Koan4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoabnbie | IlpakTudeckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszpnea 1. TenioBble siBiieHusi. U3MeHeHMe arperaTHbIX COCTOSIHMI BellecTBa
11 C . 7 bu6moreka [IOK
. O€HHE U CBOMCTBA BEIECTBA
P B https://m.edsoo.ru/7f418 1ce
bu6muoreka IIOK
1.2 TennoBble mpouecchl 21 1 5 1
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28

Pa3jnen 2. DiekTpuuyeckre 1 MarHUTHbIE SIBJICHHUS. JJIEKTPOMATHUTHbBIE SIBJICHUSI.

21 DJIEeKTPUYECKUE 3apsAIbl. 3apsHDKEHHBIE Tea 7 | bubmmorexa [JOK
' 1 X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmumoreka [IOK
2.2 IToCcTOSAHHBIN 2JIEKTPUYECKUN TOK 20 1 7 hitps://m.cdsoo.ru/7fA18 1ce
2.3 MarauTHbIC SBIICHHS 6 1 1,5 bubmorexa IOK
https://m.edsoo.ru/7f418 1ce
but6moreka [JOK
24 DCKTPOMATHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14,5




INIOYPOYHOE INIAHUPOBAHHUE 7 KJIACC

n/n

Tema ypoka

KoaunuyecTBo yacoB

KouTpoJsbHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThbI

Jlara
U3YyYCHUA

DJieKTPpOHHbIEe UG pPOBbIE
o0pa3oBaresibHbIE pecypchl

Pa3znen 1. BBenenue. ®u3nka v € posib B NO3HAHUM OKPYKAKIIEro Mupa - 6 4.

®duszuka — HayKa 0 PUPOJE.
SIBneHust mpupoIbI

dusuueckue aBieHus. Tect
“Yro nzyuaer usuxa”.

@dusnyeckue BEIUUYUHBI U UX
n3Mepenue. TOYHOCTh U
MOTPENIHOCTh U3MEPEHUH.

Ypok-uccienoBanue
"N3MepeHne TeMneparypbl
IIPY TIOMOIIH KHUJIKOCTHOT O
TEpPMOMETpa M JaTINKa
TemIepaTypsl”

MeTo/p1 HAy4YHOTO
no3Hanus. Onucanue
(bU3NYECKUX SBJICHUH C
MIOMOIIIBIO MOzenei

bu6moreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienopanue
"[IpoBepka rurnoTesbl:
JTAJIbHOCTB MOJIETA MIapuKa,
MYIIEHHOT 0 TOPU30HTAJIBHO,




TeM OOJIbIIIE, YeM OOJIbIIIE
BBICOTA MycKa"

2

Pa3nen 2. [lepBoHayajibHbIe CBe/ICHUA O CTPOCHMHU BellecTBA - 5

§7-10
bubmioreka [IOK
OmnbITEL, JOKa3bIBAIOIINAE
7 CKDETHOE CTOOGHIE 1 https://m.edsoo.ru/ff09fe0a
JHCKD P https://lesson.edu.ru/lesson/1ebf3363-
943b-4552-ab03-1b79fde4734c

CrpoeHue BeniecTna.

BCIICCTBA

bu6moreka [JOK

8 JIBM>KeHHe 4acTHI] BEISCTBA 1
https://m.edsoo.ru/ff0a013e

Ypok-uccienosanue
«OnBbITHI 10 HAOIIOJEHUIO
TENJIOBOI'O PaCILUPEHUS
ra3oB»

10 ArperaTHble COCTOSIHUS
BemecTBa. Tect

Oco0eHHOCTH arperaTHbIX

COCTOSIHHH BOJBI.
bubmioreka [IOK

11 00600 1
ODHICHHE IO pasety https://m.edsoo.ru/ff0a0378

<<HepBOHa‘~IaHBHH€ CBCOCHUA
O CTPOCHHH BCUICCTBA» Tecr.

Paznen 3. JIBu:xeHue U B3anMoaeiicteue tea - 21 4.

MexaHn4yecKoe IBUKECHHUE.

12 PaBHOMepHOE 1 1 bubmiorexa [IOK

https://m.edsoo.ru/ff0a05c6

HEpaBHOMEPHOE JBUKECHHE

Cxopoctb. EnnHnns bubmuotexa LIOK

CKOpOCTH https://m.edsoo.ru/ff0a079¢

13

14 Pacyer mytu u Bpemenu 1 bu6mmoreka LIOK




JIBUKCHUSA

https://m.edsoo.ru/ff0a0ae4

15

Nuepuus. Macca — mepa
WHEPTHOCTHU TeJl

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IImoTHOCTH BeleCTBA.
Pacuer macchl 1 00bEMa Tella
10 €ro MJIOTHOCTH. TecT
macca.

bubmioreka [IOK
https://m.edsoo.ru/ff0a0fee

17

Pemenue 3ana4g mo teme
"ITnotHOCTE BelecTBa". TecT
[UIOTHOCTb.

18

JlabopaTopnas pabora
«OrmpeneneHue MmIOTHOCTU
TBEPAOTO TeIa»

bubmioreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuita Kak XapakTepucTUKa
B3auMojeiictus Ten. Cuna
ynpyroctu. 3akoH ['yka

20

JlaGopaTtopHas pabora
«M3ydeHne 3aBUCUMOCTH
pacTspkeHus (negopmanun)
IIPY>KUHBI OT IIPUIIOKEHHON
CHJIBD)

21

SIBnenue Tarorenus. Cuia
TSOKCCTHU

22

CBsI3b MKy CUIION TSHKECTH
U Macco tena. Bec Tena.
Pemenue 3agay no teMme
"Cwuna Tsxectu"

bu6moreka [JOK
https://m.edsoo.ru/ff0al 778

23

Cuna TsKeCTH Ha IpyTrux

bu6moreka [JOK




mira"Herax. Pusnueckue
XapaKTePUCTUKH TJIAHET

https://m.edsoo.ru/ff0al502

24

N3mepenue cui.
Junamomerp

bu6moreka [JOK
https://m.edsoo.ru/ffO0al 8cc

25

Bec tena. HeBecomocTh

bubmioreka [IOK
https://m.edsoo.ru/ff0al 778

26

CrnoxeHue IByX CHUII,
HaIpaBJICHHBIX 1O OJHOU
npsiMoid. PaBHone cTByromas
CHII

bu6moreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemrenue 3agau mo treme
"PaBHopelicTByIOIAs cui"

28

Cuna TpeHus 1 €€ BUJIBI.
Tpenue B npupoae u
TEXHUKE

bu6moreka [JOK
https://m.edsoo.ru/ff0alb9c

29

Kontponbhas pabota mo
TeMaM: «MexaHnueckoe
IBIKEeHHE», «Macca,
IJIOTHOCTRY, «Bec Tenay,
«I"paduueckoe n3o0paxeHue
cui», «CUib

30

Pemenne 3anau Ha
OnpeiesICHN e
PaBHOJIEHCTBYIOIIECH CHJIbI

31

Pemenune 3agay no reMam:
«Bec Tenay, «I'paduyeckoe
nzo0paxenue cuiny, «CUiby,
«PaBHOJIEHCTBYIOIIAS] CUID)

bubmoreka IJOK
https://m.edsoo.ru/ff0alde0




32

JlabopaTopHas pabora
«/3ydyeHue 3aBUCHUMOCTH
CHJIBI TPEHHUSI CKOJIbKEHUSI OT
CHJIBI IABJICHUS U XapaKTepa
COIIPHUKACAIOIINXCS
ITOBEPXHOCTEN»

Bbu6moreka [JOK
https://m.edsoo.ru/ffO0alcc8

Pa3nen 4. JlaBiieHune TBEPABIX TeJ, KUAKOCTEH

M razos - 21 4.

JaBnenne. CriocoObI

33 MEHBIIIEHUS U VBEINYEHUS bubmorexa HOK
Y Y https://m.edsoo.ru/ff0a20a6
aBJICHUSI
JaBnenune rasa. 3aBUCUMOCTh
" bu6moreka [JOK
34 JIaBJEHU ra3a oT 00béMa,
https://m.edsoo.ru/ff0a2376
TeMIIepaTyphl
Ilepenaua naBnenus
35 TBEPIIBIMU TEJIAMH, Bbu6moreka [JOK
JKUIKOCTSIMU U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akon Ilackais
JlaBJieHHE B KUIKOCTH H
. bubmotexa [JOK
36 rase, BRI3BaHHOE JICHCTBHEM
https://m.edsoo.ru/ff0a2718
CHIIBI TSDKECTH
Pentenue 3amad mo teme
bubmioreka [IOK
37 «JlaBieHue B :KUIKOCTH H
https://m.edsoo.ru/ff0a2826
rase. 3akoH Ilackais»
buo OK
38 Coobmatommmecs cocyabl nommorexa L1
https://m.edsoo.ru/ff0a2970
bu6 K
39 I'mapasanueckunii mpecc nommorexa O
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopiHeBoi




JKUJIKOCTHBIM HacocC

AtMmocdepa 3emiu u

bubmoreka IJOK

41
NIPUYUHBI €€ CyLIECTBOBAHUS https://m.edsoo.ru/ff0a2bSa
42 Bec Bo3znyxa. ATMocdepHoe bubmoteka IJOK
JaBJICHHUEC https://m.edsoo.ru/ff0a2b5Sa
H3mepenne atmMmocdepHOro
43 aBJIeI:{HSI OneIT ber bubmorexa LHOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennm
3aBHCUMOCTL aTMOC(EpHOro
44 aBJICHHUS OT BBICOTB(IbHFa), bubmorexa HOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpS
Bapomerp-anepon,.
45 ATII:/IOC(i)T: Hoep aBIl CHHE Ha bromiorexa LIOK
p Fasit https://m.edsoo.ru/ff0a2fc4
Pa3JIMYHbBIX BBICOTAX
46 Pemenue 3agayg mo teme "
AtmocdepHoe naBienue"
JlelicTBHE )KUIKOCTH U ra3za
47 Ha MOTrpy’KEHHOE B HUX TEJIO bubmiorera IOK
by ' https://m.edsoo.ru/ff0a3276
ApxuMenosa cuia
JlaGopaTtopHas pabora
«Onpenenenne
48 BBITEIl)JIIf[I/IBaIO €U CUIIBI bubmorexa OK
. III ’ https://m.edsoo.ru/ff0a33fc
JEUCTBYIOIIEH HA TEJIO,
MOTPY>KEHHOE B JKUIKOCTh)
Jlabopatopnas pabota mo
49 teme «ccaenoBanue bu6moreka [JOK

3aBHCUMOCTH BEca TeJla B
BOJle OT 00BéMa

https://m.edsoo.ru/ff0a3514




MOTPY>KEHHOM B XKHUJIKOCTh
YacTH TeJa»

50

I[lnaBanue Texn

bu6moreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JIaGopaTtopHas pabora
"KoHcTpynpoBaHue
apeoMerpa Hiu
KOHCTPYUPOBAHHE JOJKH U
onpeneneHue eé
rpy30MobEMHOCTH "

52

Pemrenue 3agad mo Temam:
«[InaBanue cynos.
Bo3gyxomnnaBanue,
«/laBneHue TBEpIbIX TeN,
JKHJKOCTEH U Ir'a30B»

bu6moreka [JOK
https://m.edsoo.ru/ff0a3654

53

KontponbHas pabota mo
TeMe «JlaBieHue TBepbIX
TEN, )KUJIKOCTEH U Ta30B)»

Paznen 5. Pabora m MmomHOCTD. JHeprus - 12 4

bu6 OK
54 Mexanuueckast pabora 1 nosmotexa I
https://m.edsoo.ru/ff0a3{f82
55 MomuocTs. Enuauns: | bubmioreka [IOK
MOIIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccinenopanue "Pacuér
56 MOIIIHOCTH, pa3BUBaEMOU 1
MpHU oIbEME MO JieCTHUIIE"
IIpocThie MEXaHU3MEL.
57 P |

Prruar. PaBHOBecue cuit Ha




ppluare

58

Pbruaru B TeXHUKE, OBITY H
npupoze. JlaboparopHast
pabora «ccnenoBanue
YCJIOBUI PaBHOBECHUS
pbIyara»

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0a478e

59

Penrenue 3agad mo teme
«Y cII0BUSL PABHOBECHS
pbIyara

bubmioreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumuent mosesnoro
NeCTBUSI MEXaHU3Ma.
JlabopaTopHas pabora
«M3mepenne KII/]
HAKJIOHHOW TJIOCKOCTH»

0.5

61

Pemenune 3agay no teMme
"Pabora, momHoCTh, KIT/"

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuueckas SHEprus.
Kunernueckas u
MOTEHIUAJIbHAS SHEPT U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs
MEXaHUYECKOU SHEPruu

bubmioreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCHEPUMEHT 110 TEME
"DKcnepruMeHTaIbHOE
ONpeIeICHNE U3MEHEHUS
KUHETUYECKOU U
ITOTEHIIUAIBHON SHEPIrUy Npu
CKaThIBaHUHM TEJIA MO
HAaKJIOHHOMW INIOCKOCTH"




65

KonTponbsHas pabora 1mo
teme «PaboTa U MOIIIHOCTE.
DHeprus»

PesepBHOE Bpems - 3 4.

66

PeseprHbiii ypok. Pabora ¢
TEKCTaMH I10 TeMe
"MexaHuyeckoe JIBH>XKeHue'

1

bubmioreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBHbIii ypok. Pabora ¢
TEKCTaMU I10 TEME
"JlaBieHure TBEPIBIX TEII,
SKUIKOCTEN U ra3oB"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIii ypok. Pabora ¢
TekcTaMu o teMe "Pabora.
MormtHocTh. DHeprus"

OBULIEE KOJIMYECTBO YACOB
I10 [IPOTPAMME

68

12




8 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Jlara mudpoBbIe
Ne n/m Tema ypoka Kontposbnbie | IIpakTunueckue
Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBI€ TTOJIOXKEHUS MOJIEKYJISIPHO-
N bu6mmoreka [JOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
NOJTBEPKACHUS
2 Macca u pazmep aTOMOB M MOJIEKYJI 1
Monemu TBEpAOro, KUAKOTO U bu6mmorexa IIOK
3 . 1
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOMCTB TBEPAOTO,
4 KHUJIKOTO ¥ Ta3000pa3HOr0 COCTOSHUN |
BEIIECTBA HA OCHOBE MOJI0KEHUN
MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU
§1-2
5 Kpucrammueckue u amopdHbIe Tena 1 bubmotexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaWUIIPHOCTb. | bubmmorexa [IOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubmioreka [IOK
7 TennoBoe pacmmpenue u cxatue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypsl CO
8 CKOPOCTBIO TEMJIOBOTO ABMKCHUS 1
YaCTHI]
9 Buytpennsis sHeprus. CriocoObt | bubmotexa [JOK
V3MEHEHHS BHYTPEHHEN dJHEPTUU https://m.edsoo.ru/ff0a5c60




bu6moreka [JOK

10 Bunsl Temonepenauun httos: fmed 026412
ps://m.edsoo.ru/ff0a
VYpok-koHpepenuus "lIpakTuyeckoe
1 HUCTIOJh30BAHUE TEIJIOBBIX CBOWCTB bu6mmoreka [JOK
BEIIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
K §7-9
OJIMYECTBO TETIOTHI. Y IeIbHAS
12 bu6moreka [JOK
TEMJI0EMKOCTb
https://m.edsoo.ru/ff0a6976
VYpaBHeHuUE TemIoBoro danaHca. bubmuorexa LIOK
TennooOMeH 1 TeMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopatopHas pabora
14 "UccnenoBaHue SBICHUS bubmoteka [JOK
TENJI000MeHa IIPU CMEIIMBaHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M Topsiuer Bojibl"
Pacuer xonuuecTBa TEMIOTHI,
15 HEOOXOMMOrO IS HAarpEeBaHUs Tea
Y BBIJICIIIEMOTO UM TIPU OXJIAXICHUHU
16 JlabopatopHas pabora "OmnpeneneHue bubmotexa [JOK
yAEIbHOM TENJI0EMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIUIMBaA. Y elbHas TeIioTa bubmmoreka LIOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpAEBaHNE
bu6mmnoreka [JOK
18 KPUCTAJITMYECKUX TeN. Y IeJibHas
https://m.edsoo.ru/ff0a71d2
TEeNJ0Ta NJaBJIeHus
19 Jlabopatopnas padora "OmnpeneneHue bubmotexa [JOK
yeIbHOM TEMIOTHI IJIaBJIeHus baa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOH/IEHCaLUs. bubmmoreka LIOK




Hcnapenue

https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenpHas Tennora
mapooOpa3oBaHUs U KOHJICHCAIUH.
3aBUCHMOCTH TEMITEPATYPbI KUTICHUS
0T aTMOC(HEpPHOTO JTaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3nyxa. JlabopaTopHas
paboTa "Onpenenenue
OTHOCUTEIBHOM BIAKHOCTH BO3ayXa"

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

23

Pemenue 3aga4 Ha OIMpEACIICHUC
BJIAJKHOCTH BO3ayXa. HpI/IHI_II/IHI)I
pa6OTBI TEIIOBBIX ABUTATEICH.
HBI/IFaTeHb BHYTPCHHCTO CrOpaHusd

24

[TapoBas TypOuHa.

25

KII] TenioBoro aBuratess.
TennoBeie ABUTATENNU U 3aIIATA
OKpY’KaroIIEeH CpeJibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUs U NPEBpalleHus
SHEPIrUM B TEIUIOBBIX IIPOI[ECCaX

27

[ToaroToBka K KOHTPOJIBHON padboTe
1o Teme "TeroBkIe SIBJICHHS.
N3meHeHue arperaTHbIX COCTOSTHHM
BemiecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponpHas pabora 1o Teme
"Ter1oBEIe ABJICHUA. VI3MeHeHnE
arperaTHbIX COCTOSTHUM BerecTBa"

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

29

OnekTpuzanus tea. JBa pona
ANEKTPUUECKUX 3aPSI0B

30

VYpok-uccrnenoBanue "IaeKTpU3aALUS




TeJl UHAYKIUEN U TTPU
COIPUKOCHOBEHUU"

B3anmMopneiicTBue 3apsKe€HHBIX TE.

bu6mmoreka [JOK

31
3akoH Kyiona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOE MOJIE.
1 HanpsskeHHOCTB 2JIEKTPUYECKOro bubmmoteka LIOK
nosist. [IpuHnun cyneprnosunuu https://m.edsoo.ru/ff0a8a0a
JNEKTPUYECKUX MTOJIEH
Hocurenu snexkTpuyeckux 3apsaoB.
33 DneMmeHTapHbli 3apsa. CTpoeHue
aToMa
14 [IpoBOAHUKY U AMDICKTPUKHU. 3aKOH bubmioreka [IOK
COXPaHEHUS IEKTPUUECKOr0 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1au Ha npuMeHeHUE bubmotexa [JOK
CBOMCTB JIEKTPUYECKHUX 3aps/10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUH TOK, YCIIOBUS €ro
36 cyuiectBoBaHus. cTouHuku brbmorexa OK
TB .
v https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOT O TOKA
37 JIeNCTBUS AJIEKTPUIECKOrO TOKA bubmorera TIOK
P https:/m.edsoo.nu/ff0a96b2
VYpok-uccinenosanue "JleictBue
38 3JEKTPUUYECKOr O MOJIs1 HA IPOBOAHUKHU
U JUAJIEKTPUKH"
39 DJIEKTPUYECKUI TOK B METAJIIAX, bubmotexa [JOK
JKUJIKOCTAX U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpudecKas Lemb U € COCTaBHbIE

qacTu




Cuia Toka. JJabopatopHas pabora

bu6mmoreka [JOK

41 "N3MepeHne 1 peryJInpoBaHue CUIbI 0,5
P perymp https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUYECKOe HAPSIKEHHUE.

47 BoawsTmetp. JIabopaTopuas pabora 0.5 bubmotexa [JOK
"N3mepenne U peryimpoBaHue ’ https://m.edsoo.ru/ff0a%e14
HarpspkeHus "

43 ConpoTuBIiieHHE TPOBOTHUKA. bubmuotexa [JOK
VaenpHOE CONPOTUBIICHHUE BELLIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabora "3aBUCHMOCTb

m 3EKTPUUYECKOr O CONTPOTUBIICHUS | bubmmorexa [IOK
MPOBOJHUKA OT €T0 JUIMHBI, IUNIOIIAIN https://m.edsoo.ru/ff0aa738
IIOIIEPEYHOr 0 CEYEHUs U MaTeprana”
3aBUCUMOCTb CHUJIbI TOKA OT

45 HanpspKeHusa. 3akoH OMa i1 y4acTKa bubmiorexa IIOK

p ' 7 https://m.edsoo.ru/ff0aa44a
enu
JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHJTBI
bu6mmoreka [JOK
46 TOKa, UIYIIEro yepe3 pe3sucTop, oT 1
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBJICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUSI TPOBOTHUKOB
JlabopaTopnas pabora "[IpoBepka

43 IIpaBUJIa CJIOKEHUS HAIPSDKEHUH Ipy | bu6mmorexa LIOK
II0CJIENOBATEIEHOM COEIMHEHUU IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”

49 JlabopaTopnas padora "[IpoBepka 1 bu6moreka [JOK




IIpaBuja JJj1is1 CHJIbl TOKA IIPU
napaui€JIibHOM COCANHCHUU

https://m.edsoo.ru/ff0aadle

pe3ucTopoB”
Pemenne 3a1au Ha npuMeHeEHUE
bu6mmoreka [JOK
50 3akoHa Oma 111 pa3ImyHOro
https://m.edsoo.ru/ff0aaf8a
COEIIMHEHUSI IPOBOTHUKOB
51 PaGoTa 1 MOITHOCTD 3JIEKTPUYECKOTO bubmuotexa [JOK
Toka. 3akoH [[xoymnsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopatopHas padota "OmnpeneneHue
bu6mmoreka [JOK
52 paboTHl 1 MOLTHOCTH 3JIEKTPUY €CKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE LIeNH U ToTpeduTenu
53 3JIeK €CKOI dHE 0 bubmorexa [OK
JEKTPUY 1 SHEpruu B OBITY.
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanue
[ToaroToBKa K KOHTPOJIBHON padboTe
10 TeMe "DIJIEKTPUYECKUE 3apsilibl.
bu6mmoreka [JOK
54 3apspKeHHBIE Tela U UX
N N https://m.edsoo.ru/ff0abd2c
B3aumoser ctBusl. [1ocTOSTHHBIH
BIEKTPUYECKUN TOK"
KonTtponbsHas pabora o reme
"DnexTpuyeckue 3apsaabl.
bubmioreka [IOK
55 3apsoKeHHBIE Tela U UX
N . https://m.edsoo.ru/ff0abea8
B3auMoericTBus. [locTossHHBIN
BIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MATHUTHI, UX
B3aMMO/JICHCTBUE
57 VYpok-uccnenoranue "M3yuenue bu6moreka [JOK

[IOJIEH MOCTOSTHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0




58

MaruaurtHoe nose. MarautHoe 1oJjie
3eMIIH U €10 3HaUYCHUE I KU3HU Ha
3emiie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarauTHoe nose
3JEKTPUYECKOro Toka MaruutHoe
ITOJIC KaTylIKHU C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHu e 3J1IEKTPOMarHUTOB B
texHuke. JlabopaTopHas pabora
"N3yuenue neiiCTBUA MarHUTHOT O
I10J1s1 HA IPOBOJHUK C TOKOM"

0,5

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

61

DNeKTPOABUTATENb TOCTOSHHOT O
Toka. Mcronp3oBanue
NIEKTpOJIBUraTes e B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHcTpynpoBaHue U n3ydeHue
paboThI dNIeKTpoABUTATENA "

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

62

OmnsiTel @apanes. 3akoH
JIEKTPOMAarHUTHON MHIYKLIUU.
[IpaBuno Jlenua

63

Onekrporenepatop. Criocoos!
MOJTYyYEHHUSI SNIEKTPUUECKON SHEPIrUH.
DNEeKTPOCTAHIIMH HA BO30OHOBIIIEMBIX
UCTOYHHMKAX YHEPTUH

64

[ToaroroBka K KOHTPOJILHOM padboTe
1o TemMe "DJIEeKTPUIECKUE U
MarHUTHBIC SBJICHUS"

65

KonTtponbsHas paborta o reme

bu6mmoreka [JOK




"DJIeKTpUYECcKre U MAarHUTHbIE
sIBJICHUS"

https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. PaboTa ¢ Tekctamu
no Teme "TensoBeie siBIeHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PeseprHbiii ypok. Pabota ¢ Tekcramu
o teme "[locTostHHBIM
EKTPUYECKUI TOK"

bubmioreka [IOK
https://m.edsoo.ru/ff0acdco

68

PesepBHbIii ypok. PaboTa ¢ Tekctamu
1o Teme "MarHuTHbie ABiIeHUA"

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14,5




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611eCTBO C OrpaHUYEHHOM
OoTBeTCTBEHHOCTHIO «J[PODAY; AxiimonepHoe oo1iecTBo «3naTenbcTBo
«IIpocsemenue»

» ®usuka, 8 knace/ Ieppimkun A.B., O611eCTBO C OrpaHUYCHHOMN
OoTBETCTBEHHOCTHIO «JIPODAY; AkiimonepHoe oo1iecTBo «M3naTenbcTBo
«IIpocsemenne»

» dusuka, 9 kmace/ [lepeimkua A.B., I'yrauk E.M., O6mecTtBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AKIIMOHEPHOE 0OIIECTBO

«HBI[&TGHBCTBO «HpOCBGHleHI/IG»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET
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