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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHHWI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToMm peaepainbHOil paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copepxanne mporpamMmbl 1Mo (U3MKE HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYAIOLIMXCS W OPraHU3aLMI0 U3YUCHUS
Gbu3MKKM Ha JAESITENIbHOCTHOM OCHOBe. B mporpamMme mo (u3uke y4YUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOYyUEHHMs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no gu3uke ycTraHaBIUBAET paclipeielieHue y4eOHOro Marepuaia
1o rojgam oOyueHus (MO Kjaccam), mpeajgaraeT NpUMEpPHYIO MOCJIE0BaTEIbHOCTD
W3YUYEHHsS] TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS NPEIMETHOTO COJAEpPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma 1o ¢u3suke pazpaboTaHa C LENbIO OKa3aHUS METOAMYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®dusuka ABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUHbIX YUEOHBIX
MPEAMETOB, MOCKOJBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHU,
M3y4yaeMbIX XUMHUEH, OHOJIOTHEN, acTpoHOMUEH U (hu3udecKo reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpA, IPEIOCTaBIsET HauOoJee sICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO METOJla MO3HaHMsI, TO €CTh Crocoda MoJyYeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa U3 TJIaBHBIX 3ajad (PU3MYECKOro OOpa3oBaHUsA B CTPYKType OOIIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPAaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TIpENIoiaraeT OBJAJCHUE
CJIEIYIOIIMMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

e Hay4HO OOBSCHATDH SABJICHUS;

e OIICHHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e UHTEPIPETHPOBATH  JIAHHBIE W HCIOJb30BaTh  HAYYHBIC
JI0Ka3aTesIbCTBA JIJISl IOJIYYE€HHS BBIBOJIOB.

[lenmn w3yueHuss (U3MKHM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenoaaBaHusi ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin @epepauuu, pean3yrOIIMX
OCHOBHBIE 00IIe00pa30BaTeNbHbIE MPOrPAMMBbI, YTBEPKAEHHON pELICHHEM



Komnerun Munucrepctsa npocsenienusi Poccuiickoit @eaeparuu (MpoToKoa oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Heau usyyenust Gpusnuku:

NpUOOpPETEHUE HHTEpeca W CTPEMIICHUS OOydYarolUXCAd K Hay4YHOMY
U3YYCHHUIO TPUPOABI, PAa3BUTHE HUX MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/I€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3YUEHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  cepax  Oymymien
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUHU.

JlocTKeHHE 3TUX IIeNield MporpaMMbl 1O (U3WKEe Ha YpPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMINUX 3a4aY:

npuoOpeTeHrue 3HaHWM O  JUCKPETHOM CTPOCHHUU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX

NpUOOpPETEeHUE YMEHUN OMUCHIBATh U OOBACHATH (DM3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJOB pCIICHHWS] TMPOCTEHINNX pacu€THBIX 3amad ¢
UCTIOJIb30BaHUEM (bu3HIecKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAAaTh MPUPOIHBIC SBJICHUS U BBITIOJNHSTH OMBITHI,
nabopaTopHble paOOTBI M JKCHNEPUMEHTAIbHBIC HCCIEIOBAaHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEldl PU3MUECKOTO COAEpKaHUs,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O chepaMu IpodeCCHOHATIBHON ACATESILHOCTH, CBI3aHHBIMU
C GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO

oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B 8
Kjacce — 68 vacoB (2 yaca B Heeno), B 9 kiacce — 102 yaca (3 yaca B HEENIO).

[Ipensaraemplii B mporpaMMe no (pu3MKe MepedyeHb JabopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YUUTEINb Je1aeT BEIOOpP MPOBEACHHS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOCHHOCTEU
o0yJaromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHM, MpeaaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Pasznen 1. ®usuka u eé posib B NO3HAHNH OKPYIKAKOIIEr0 MUpA.

®usznka — Hayka o mnpupone. fABneHus npuponbl. OUNYECKUE SIBICHUSA:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeaMuMHbL. M3mepeHue ¢uznueckux BenIUduH. Duznueckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT TMPUPOIY.
EcTecTBEeHHO-HAYYHBIM METOJl IMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0OBICHEHNE
HabogaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIE, JSJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SBJICHUS.

2. ®usnueckue NpuOOPHI U NPOLEAYpa IPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnsie pabomot u onvimel.

1. OmpexeneHue EHBI ASIEHUS IIKAbI U3MEPUTEIBLHOTO Mprudopa.

2. H3mepeHue paccTosiHUM.

3. M3mepenue 00bEMa KUIKOCTH U TBEPIOTO TeEa.

4. OmnpeneneHue pa3MepoB MajbIX TE.

5. M3Mmepenue temmneparypsl NpU IMOMOIIM XUIKOCTHOTO TEPMOMETpa H
JaTYMKaA TEMIIEPATYPHI.

6. lIpoBeneHue uccnenoBaHus MO NMPOBEPKE THIOTE3bI: NAJbHOCTH MOJIETA
IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, YeM OOJIblLIEe BbICOTA
mycKa.

Pa3nen 2. [lepBoHavaibHbIE CBeIEeHUSI O CTPOEHMH BellecTBa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mmepbl. OmNbIThHI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrxenue uactul BemiectBa. CBA3b CKOPOCTHM JABMKEHUS YACTHI[ C
TeMriepaTypoil. bpoyHoBckoe aBuxenue, auddysus. BzaumoseiicTBue dYacTHil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, >KUJIKOCTEH M TBEPIBIX
(kpuctamnuyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX U MX aTOMHO-MOJIEKYJISPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmioneHne 6poyHOBCKOTO JIBUKECHHUS.



2. HaGmonenue muddysun.
3. HaGmiogenune  sBieHudM,  OOBACHAIOIIMUXCS  MPUTSHKECHUEM WM
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnsie pabomot u onvimel.

1. Ouenka JuameTpa aroMa METOAOM PsoB  (C  KCIOJIB30BAHHEM

doTtorpadwmii).
2. OnbIThI IO HAOIIOJEHUIO TEIIOBOTO PACIIUPEHUS T'a30B.
3. OnsIThI IO OOHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSKEHUS.
Paznen 3. /IBu:keHHe ¥ B3aUMO/IeiicTBHE TeJl.
Mexanuueckoe ABWXKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JABWKEHHH. Pacuér mytu u
BPEMEHU JIBUKECHHUSL.
SBneHne uMHEpUMHU. 3aKOH HMHEPLUU. B3amMopencTBHE Tell KaKk MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
00BéMa BellecTBa.
Cuta Kak xapakTepucThKa B3auMozencTBHs Tenl. Cuila ynpyroctd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX II0 OJHOM IpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogeHue MeXaHWYeCKOro ABMKEHUS Tena.
2. M3MmepeHune cKOpOCTH MPSAMOJIUHEWNHOTO IBU/KECHHS.
3. HaOGnroneHue siBICHUS HHEPIIMH.
4. HabmroieHre n3MEHEeHHsI CKOPOCTH TTPH B3aUMOJICHCTBUU TEII.
5. CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TEJ.
6. CnoxxeHue CuJl, HApaBJIEHHBIX 110 OJHOU MTPSAMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEIIH DICKTPUIECKOTO aBTOMOOUJIS U TaK Jaee).

2. OmpepeneHne CpeaHEN CKOPOCTU CKOJNBKECHHsI OpycKa WM MapuKa o
HAKJIOHHOM TIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO Tea.
OnbIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb pacTskeHus (nedopmanun)
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXKEHHUS OT
BEca TeJia M XapaKTepa COMPUKACAIOIINXCS HOBEPXHOCTEM.

Paznen 4. laBiieHue TBEPABIX TeJl, JKHAKOCTENH M ra3oB.



Hanenue. CriocoObl yMEHBIICHUS U YBEIUYECHU JlaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JIaBJIeHUs Ta3a OT oOBEMa, Temmeparypbl. [lepemada maBiieHUS
TBEPBIMU TEJNAMH, KUIAKOCTSIMU U TazamMu. 3akoH [lackansa. IlneBmaTmueckue
MalllUHbl. 3aBUCHUMOCTh JABJICHUS KUJAKOCTH OT TIIyOMHBI. ['mapoctaTudeckuii
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuduHbl CyliecTBOBaHUS
BO3yIIHONW oOosnouku 3emin. OnbiT Toppuuermm. M3mepenue aTrMocpepHOro
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubopsr 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JleyicTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeEJIO. BhITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpauuu.
3aBUCHUMOCTb JIABJIEHUS T'a3a OT TEMIIEPATYPBHL.

[Tepenava naBneHUS )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/ibl.

['mnpaBnuueckun mmpecc.

[IposiBinenue nericTBrus aTMOCHEPHOTO JTABICHHUS.

3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTu Tea

Y TJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIECH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

8. YcIoBHE IUIABaHUS TEN: TIJIABAaHUE UJIU TIOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnwie pabomot u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BEMA MOTPYKEHHOM B
KHUJIKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CHUJIbI, JCUCTBYIOIIEH Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUJIbI, IEMCTBYIOIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJIKUBAIOIIEH  CHIIBL,
JICHUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BbEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U OT MJIOTHOCTU KUJKOCTH.

5. KoHcTpyupoBanue apeomMerpa WM KOHCTPYUPOBAHHE JIOOKH H
OIIPENICJIEHUE €€ TPY30IIOABEMHOCTH.
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Pa3znen 5. Padora 1 MOIHOCTH. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IIpaBuio
paBHOBecusI ppiuara. [[ppMeneHme npaBuiia paBHOBeCHs pbluara K 0J10Ky. «30J10T0€e



npaswiio» MexaHuku. KI1JI npocTteix MmexanuzMoB. IIpocTeie MexaHu3MBbl B OBITY U
TEXHUKE.

Mexannueckass odHeprusa. KuHeTnueckas M INOTEHUUAIbHAs DHEPIUS.
[IpeBpalieHre 0THOTO BUAA MEXAHUYECKOW YHEPTUU B APYTrOi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. [Ipumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomot u onvimel.

1. Omnpenenenne padOThI CUIIBI TPEHUSI IIPU PAaBHOMEPHOM JIBUYKEHUU Teja MO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS pblUara.

3. Hzmepenue K11/l HaK1OHHON INTIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHECHHS] MEXAHUYECKOW DHEPTUN.

8 KVIACC

Pasnen 6. TensioBbie siBJICHUS.

OCHOBHBIE TIOJOKEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHMS
BemecTBa. Macca u pa3Mmepbl aTOMOB M MOJIEKYJ. ONbITHI, NMOATBEPKAAIOIINE
OCHOBHBIE T10JIOXKEHHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUHU.

Monenn TBEPHOro, KUAKOTO W Tra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEH sHepruu:
TeIUIonepeaya U copeplieHre padoTel. Busl Terionepenayu: TEIIONPOBOAHOCTb,
KOHBEKIIUS, U3IIyYEHUE.

KonuyectBo TemyioThl. YaenbHas TEIJIOEMKOCTh BEIIECTBA. Te€MIoo0OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oananca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJenbHasg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUSL.

BnaxunocTts Bo3ayxa.

DHeprus TOIJIUBA. Y JebHas TEILUIOTa CTOPAHUS.

[Ipunuuner pabotel TeruioBbix aAurareneid KIIJ[ termmoBoro aBurarens.
TernnoBble IBUTATENN U 3aIIUTa OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHHMS U MPEBPALLCHHS YJHEPTUN B TEILIOBBIX MPOLECCAX.

Jemoncmpauyuu.

1. HabmroneHnue OpOyHOBCKOTO JBUXKEHUSI.
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10.
11.
12.
13.

Habmronenue nuddysum.

Habmronenue siBjeHni CMauuBaHUs U KaIMMJIIIPHBIX SIBJICHUM.
HabGnronenue TermmoBoro pacimpeHust Tel.

N3MeHeHune naBieHus ra3a Npy U3MEHEHUH O0BbEMA UM HArpeBaHUU WU
OXJIAXKJICHUM.

IIpaBuina usMepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayu.

OxnaxaeHue npyu COBEPILICHUH PaOOTHI.

Harpepanue npu coBepiiieHud padOThl BHEIIHUMU CHIIAMH.
CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHbBIX BEILIECTB.
HabGmronenne kuneHus.

Habmronenue nmoctossHCTBa TEMIIEpaTyphl IIPH IUIABJICHUH.
Mojieau TEIIOBBIX JBUTAaTEIICH.

Jlabopamopnvie padbomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BBIpAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM WJIM caxapa.
OnbITel MO0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBieHNs BO3AyXa B OaJIOHE IIIPUILA.

OnbIThl, TEMOHCTPUPYIOIIME 3aBUCHUMOCTH MABJICHUS BO3JlyXa OT €r0
00bEéMa M HArpeBaHUS W OXJIAKICHHS.

ITpoBepka rumoTe3sl JMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TeMIIEPATYPHI.

HaGmronenve wW3MeHEHHMS BHYTPEHHEW OHEpPruu Tela B pe3yJbTaTe
Terionepeaayu U padboThl BHELTHUX CHUJL.

UccnenoBanue siBaeHUs TEMJI000MEHA MPU CMEIIUBAHUU XOJOAHOW U
ropsiyer BOJBL.

OnpeneneHre  KOJAMYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOAOW  MpHU
TEIMJI000MEHE C HATPEThIM METATUYECKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHusl.

OrnpeneneHre OTHOCUTENIBHOM BIIaKHOCTH BO3/TyXa.

Onpenenenue yaenabHON TEIUIOTHI TJIaBJICHUS JIbA.

Paznen 7. DiiekTpuyeckre 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Tel. J[Ba poaa dIeKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKIY TEIIAMH ).

Onektpuueckoe mnoje. Hanpspk€HHOCTh 3iekTpudeckoro mnoiid. IlpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3apsiioB. DJEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. [IpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuueckass  uenb. Cuima  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.

ComnpoTuBiieHHE MPOBOAHUKA. Y IEJIBHOE CONMPOTUBIICHUE BEHIECTBA. 3aKoH OMa
IS ydacTka uend. [locmenoBaTenpHOe U MapaJuIeIbHOE COCTUHEHNE TPOBOJHUKOB.

Pabora W MOMmMHOCTh dJEKTpUYECKOro Toka. 3akoH Jlxoyms—JleHma.
DneKkTpudecKre ey U MOTpeOUuTeNn IEKTpUYECKor Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHBIE MAarHUTHI. B3anmoneiicTBHE MOCTOSTHHBIX MATHUTOB. MarHutHoe
nmoje. MargauTHoe moJjie 3eMJIM M €ro 3HaueHue g Ku3HM Ha 3emuie. OmbIT
Opcrena. MarHuTHOE T0JI€ JIEKTPUUYECKOro ToKa. [IpuMeHeHne 3IeKTpOMarHuToB
B TEXHUKE. JIeliCTBHE MAarHUTHOTO OISl HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATENb
MOCTOSIHHOTO ~ TOKa. VICTOJIb30BaHHWE  JJIEKTPOABUTATENE B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne dmeKTpoOMarHuTHOW MHAYyKIuU. 1IpaBuio Jlenna.
DIIEKTpOreHepaTop. Crnoco0Ob1 MOy YEHUS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEL.
JIBa poJia AIEKTPUUYECKUX 3apsiIOB U B3aUMO/ICHCTBUE 3aPSKEHHBIX TEJl.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOTIA.
DIIEKTPOCTATUYECKASI UHTYKLIHUSL.
3aKOH COXpaHEHHUS SJIEKTPUUECKHUX 3aPSI0B.
[IpOBOHUKY U AUBTIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUHN 3JIEKTPUYECKOTO OIS,
M cTOYHMKM NOCTOSTHHOTO TOKA.
JIeWCTBHS 3IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KHJIKOCTH.
. I'a30BbIi1 pa3ps.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MepeHue 31eKTpuIecKoro HanpsiKEeHUs BOJIbTMETPOM.
. Peocrar 1 Mara3zus conpoTuBIICHUM.
. BzanmoeicTBre MOCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHHs IMOJ0COB MarHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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19
20
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. OnwIT Opcrena.

. MarauTHoe 110J1€ TOKa. DJIEKTPOMarHur.

. JlelicTBHE MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENH OCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUS SJEKTPOMArHiTHOM UHTYKITUH.

. OnbiTel @apanes.

. 3aBUCUMOCTb  HAIlpaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHUKHOBCHMS.

. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimaol.

1.

o v kA~ Ww

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel TO HAOMIONEHUIO DJCKTPU3AIMU  TEN WHAYKIUMEH W Tpu
COIPUKOCHOBEHMH.

UccnegoBanue JEWCTBHUS DJIEKTPUYECKOTO TIOJII HAa MPOBOJHUKU U
TUDIIEKTPUKH.

CoOopka u mpoBepka padOoThI ANEKTPUUECKON 1IETH MOCTOSHHOTO TOKA.
N3MepeHne u peryampoBaHue CHIIBI TOKA.

N3MepeHne u peryaupoBaHre HAMPSKEHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO 4epe3 PEe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJH MONEPEUHOTO
CEUYEeHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUUW I[IPU  MOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIbl TOKa MPU MapalieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre padOThI NEKTPUYECKOTO TOKA, UIYIIEr0 Yepe3 pe3nucTop.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIACISAEMONW Ha
pe3ucrTope.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA, MAYILIETO Yepe3 JaMIOUKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/ narpeBarensi.

HccnenoBanrie MArHUTHOTO B3aMMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 00BEAUHEHUN
U pa3/ielIeHUN.

HccnenoBanue NelCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbl  B3aMMOJICUCTBUS
KaTYIIIKU C TOKOM U MAarHUTA OT CUJIbI TOKA M HAPABJIEHUS TOKA B KATYIIKE.
N3yueHue nelcTBUS MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.



19. KoHcTpynpoBaHue U u3ydeHue paboThl 3JEKTPOIBUTATETIS.

20. U3mepenune KIIJI anekTpoaBUTraTeibHON YCTAaHOBKH.

21. OOBITBL MO MCCIEHOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHONM WHIYKIUU:
UCCIICAOBAHUE W3MEHEHWW 3HAYEHHUS W HANpPaBJICHUS WHIYKIHOHHOTO
TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHUS.

Mexannueckoe JBmkeHHE. MarepuanbHas Touka. Cucrema oTcuérta.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKECHUS. PaBHOMEpHOE MPSMOJIUHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMonuHENHOE JBHKeHUE. CpelHssl U MIHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoOiIMHEWHOEe JBHKeHHe. (CBOOOmHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHHE N0 OKpykHOCTU. [lepuon u dacrora oOpalleHus.
JInnerHasg 1 yrioBast CKOpocTHd. LIeHTpocTpeMUTENTBHOE YCKOPEHUE.

ITepsr1it 3akoH Herorona. Bropoii 3akon Herotona. Tperuit 3akoH HeroroHa.
[IpyHIMT CYTIEPITO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbXKECHUS, CUila
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JBwxenne mia"ner BOKpyr Connna. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTw.

Nmnynec Tena. M3menenne nmvnynbca. UMmynbe CHitbl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTHBHOE ABUKEHHE.

Mexanuueckass paboTa ¥ MOUIHOCTb. PaboTa cui TSXKECTH, YNPYTrOCTH,
TpeHust. CBs3b 3Hepruu U padoThl. [loTeHIManbHas SHEPTUS Tela, MOAHITOTO Haj
MMOBEPXHOCTHIO 3eMiu. [loTeHManbHas SHEPTUS CKATOU NpyKUHbl. KuHetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUU.

Jemoncmpauuu.

1. HaGnrogeHne MexaHMYECKOro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCYETa.
2. CpaBHeHHME TNyTE€l M TPACKTOPUN JBHXKEHHUSI OJHOTO M TOTO XK€ Tema
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.
N3mepenne cKopoCcTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBHXKCHUS.
4. HccnegoBanue Npu3HAKOB PABHOYCKOPEHHOTO ABUYKEHHS.
HaGnronenue nBrkeHHsI Tela Mo OKPYKHOCTH.



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

HabutoieHne MexaHn4ecKux BJICHUH, IPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa HU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MacChl Tela U JACHCTBYIONICH Ha HETo
CHUJIBL.

Habmoienne paBeHCTBa CUJI TPH B3aUMOJICHCTBUH TEIL.

N3meHnenue Beca Tenia npu yCKOPEHHOM JBUKEHUM.

Ilepemaya ummynbca Npyu B3aNMOJECHCTBUU TEIL.

[Tpeobpa3zoBanus S3HEPTUH IPU B3AUMOACHCTBUU TEJL.

CoxpaHeHHEe UMITYJIbCA ITPU HEYITPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHue UMITyJIbca IIPH a0COIOTHO YIIPYTrOM B3aUMOACHCTBUM.
HabGnrogenue peakTuBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTUU ITPU CBOOOITHOM I1aJIEHUU.
CoxpaHeHHE MEXaHUYECKOM S3HEPTUU NIPH JIBUKEHUH Teja M0 IEUCTBUEM
MPYKHUHBI.

Jlabopamopnwie pabomot u onvimel.

1.

10.

11.

KoncTpynpoBanue TpakTa [jii pa3roHa W JalbHEWIIEr0 pPaBHOMEPHOTO
JBWKECHUS IAPUKA WU TEJIEHKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUXKCHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue YCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JBHMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHOH CKOPOCTH.

[IpoBepka ruUMOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JBIKEHHH 0€3
HayaJbHOW CKOPOCTU IMYTH OTHOCATCS KakK PsjJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHH OJINHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHUS OT  CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenre kKo3HPuUIMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenue )XECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS TIPU PABHOMEPHOM JIBI)KCHHUH TeJa 0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYTOCTH TpU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKOHa COXpAHEHUSI SHEPTUU.

Pa3zgen 9. Mexannueckue Ko0J1e0aHUA M BOJHBI.



Koneb6arenbHoe neuxkenrne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOaAHUM: MEepUOI,
4acToTa, aMIUINTyJa. MaTeMaTnuecKui U NPYyKUHHBIM MasTHUKU. [IpeBpainenue
SHEPIUM MPU KOJIeOATEIHHOM JABUKEHUM.

3aryxatonue ~ koneOanus.  BwiHyXkaenaele — koneOanus.  Pe3onamnc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUSI.
MexaHnuecKkue BOJIHBI B TBEPIAOM TEJE, CEHICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa ToHA. OTpakenue 3Byka. MHpa3ByKk u
YIBTPA3BYK.

Hemoncmpayuu.

1. HaGmrogenue konebaHuil Ten MOJA ACHCTBUEM CHIIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOnronenue BRIHYKICHHBIX KOJI€OaHUHN U pe30HaHCA.

Pacnpoctpanenue npooJIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomoul u onvimeol.

1. OmpeneneHue 4YacTOThl M TEpHOJA KoJeOaHUM  MaTeMaTH4YeCKOTro
MasITHUKA.

I

2. OmpepgeneHue 4aCTOThI U NEpHO/Ia KOIeOAHUI MTPY>KUHHOTO MAsITHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEPUO/Ia KOJICOaHUH MOIBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBanve 3aBUCUMOCTH MEPUOIa KOJIeOaHUM TIPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH Tepuoa KoyieOaHWil rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  TiepuoAa  KojeOaHui
IPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue ycKopeHus: CBOOOTHOTO A ICHUSI.
Pazjnes 10. DjaeKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJIHbI.
DJEKTPOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoOJIHBL.  CBONMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana snekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJMHOBBIE CBOMCTBa
CBETA.
Jlemoncmpayuu.
1. CBolicTBa 3EKTPOMATHUTHBIX BOJIH.
2. BOJIHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomel u onvimot.
1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pasznen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mMogmens  cBera.  Mcrounmkm — cBeta.  lIpsamonunernnoe
pacrnipoctpanenue cBera. 3atMenusi Connna u JIyael. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomyeHusi ceta. [lonmHoe BHYTpeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKEHUs B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop aydeit B muH3e. OnTrudeckas cucrema oroarnmnapaTa, MUKPOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaaibHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hbilorona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Jemoncmpauuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue nzoOpaxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onruyeckui CBETOBO/I.

Xox myueit B coOuparoliei JIMH3e.

XoJ1 Tydei B pacCEeUBAIOLIECH JIMH3E.

[Tomy4yenue n3o0paxeHut ¢ TOMOIIBIO JTUH3.

[Tpunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Mopaenb rnaza.

11. PaznoxeHnue 6e10ro cBeTa B CIIEKTD.

12. [Tonmy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH yIJla OTPaKEHUsS! CBETOBOTO Jy4ya OT YIJIa
MaJICHUS.

2. W3yuenune xapakTepucTUK N300paKCHHSI PEMETa B TNIOCKOM 3epKaJIe.

3. HccnenoBaHue 3aBUCUMOCTH yTiia IPEJIOMIICHHS] CBETOBOTO Jiy4a OT yIJia
naZieHusl Ha TPAHULE «BO3IYX—CTEKIION.

W P N U R WDN R

4. TlomyuyeHue n300paKEHUM ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMpAIOIIei
JIMH3BI.

6. OMBITHI 1O PA3T0KEHUIO OEIOTO CBETA B CIIEKTP.

OnbITEl IO BOCHPUSITHIO IIBETA MPEAMETOB MPU MX HAOIIOJCHUU Yepe3
I[BETOBbIE (DUIIHTPHI.



Pa3nen 12. KBaHTOBBIE SABJICHHUS.

Onwitel Pe3epdopaa u mnanerapHas mojenb atoma. Mogenb aroma bopa.
Hcnyckanue u norsiomeHue ceera aroMoM. KBanTel. JInHenyaTsie CIEKTpEI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro szapa. HWsoromsl. PaanoaxtuBHBIE
npeBpaiieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakuu. 3aKOHBI COXPAHEHUs 3apsiIOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBA3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Anepnas sHepreTuka. JleWCTBUA pPaAMOAKTUBHBIX H3JIYYCHUN Ha JKHUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3ITyYEHHUS U TIOTJIOLICHHS.

2. CrHexTpsl pa3InYHbIX a30B.

3. CnekTp Bozopoa.

4. HabGmonenue TpekoB B kamepe Busibcona.

5. Pabota cuérunka MOHU3UPYIOMIUX U3TYUCHH.

6. Peructpanus uziydeHus NpUpOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopnvie pabomol u onvimeol.

1. HaGnrogeHue CIIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3Iy4YEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUU YACTULBI 110 TOPMO3ZHOMY

nytH (1o ¢poTtorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIHbHO-0000IAK0IIUH MOAYJIb.

[ToBTOpHTENHEHO--00001AIOIIMK MOYJb IPEAHA3HAYEH JJIsl CUCTEMATU3 AU
1 000011IeHUS TTPEAMETHOTO COCP>KaHUS U OTBITA ACSITEIIBHOCTH, TPUOOPETEHHOTO
Py U3YYCHUH BCEro Kypca (U3HMKH, a TaKXKe IJisl MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY MO (Pu3uke ajigs 00y4yaroluxcs, BbIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipu “3ydyeHUU JAHHOTO MOMYJSl PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUnBaeTCsl JOCTUKEHHE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEIOBAaHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJCHUE YMEHHUAMH OOBSCHITH (PU3HUYECKUE
SBJICHUS, TPUMEHSS TIOJyYeHHbIE 3HAHUSA, pelaTh 3a7aud, B TOM YHCIIE
KaU4E€CTBEHHbBIE U SKCIIEPUMEHTAJIbHBIC.

[TpyuHUIMIIHATIEHO AESATENBHOCTHBIN XapaKTEP NAaHHOTO pa3jielia peaiu3yercs 3a
C4€T TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aJaHNS, B KOTOPBIX UM TpeJaracTcs:



Ha OCHOBE IIOJyUYEHHBIX 3HAHUU pacno3HaBaTb M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HayYHbIE METO/IbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TECOPETUUECKUX BBIBOOB;
OOBSICHSATh HAy4YHbIE OCHOBBI HamOOJee BaXXKHBIX JOCTIKEHHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIIOJI30BAHUS PA3JINYHBIX NCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne Hpu3nku Ha ypOBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUS HAMPABICHO

Ha JOCTI)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus QUMK Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpoOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOI0 BOCTIMTAHMSI:

— MPOSIBJICHUE UHTEpPECca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKOM
(u3HuecKoi HayKH;

— IIEHHOCTHOE OTHOILICHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa:kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJICHUH OOIIECTBEHHO 3HAUUMbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

— OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUUYECKUX MPUHIMUIIOB B JACSATEIbHOCTH
Y4EHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMSA:

— BOCIIPUSITUE ACTETHUYECKUX KadecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKH Kak MOUIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEMIIEN COCTABISIOLIEH
KYJbTYpHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIE0BATEIbCKON
JeSITeNIbHOCTH;

5) ¢opvmupoBaHus  KYyJbTYPbl 3A0POBbSI M  J3MOIMOHAJIBLHOIO
0J1aronoJryyms:

— OCO3HaHHWE IIeHHOCTH Oe30MmacHoro o0pa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOro IMOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAITHUX YCIIOBHSIX;

— c(opMHUPOBAHHOCTH HaBbIKa PedICKCHH, MPU3HAHKUE CBOETO MpaBa Ha OMIHOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPY10BOI0 BOCTIMTAHUS:



— AKTUMBHO€ y4YacTHU€ B PEUICHUWU MPAKTUYECKHX 3a7ady (B paMKax CEMbH,
oOpa3oBaTelbHONM  OpraHM3alliM, TOpojJia, Kpas) TEXHOJOTHUYECKON U
COITMAJILHOM HAMPaBICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3NUECKUX 3HAHU;
— UHTEpEC K MPAKTUIECKOMY M3Y4YeHUI0 Mpodeccuii, CBA3aHHbBIX ¢ (DU3UKOM;

7) IKOJIOTHYECKOr0 BOCIIMTAHHUA :

— OpHEHTallMs Ha MpUMEHEHHEe (U3WYECKUX 3HAHWUU JUIS pEIICHHsS 3a71ad B
00JIacTH OKpy>Kalolllel cpeibl, IUIAaHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX TMOCIICICTBUU [T OKPYKAIOIIEH CPEBI;

— OCO3HaHHE TJIO0ATBHOTO XapaKTepa AKOJOTHUECKUX IMPOOJIeM W MyTeH ux
pelieHus;

8) amanTanuu K M3MEHSOIIMMCH YCJOBHUSAM COLHUAJBHON U NMPHUPOIHOI
cpensbl:

— TOTpeOHOCTh BO B3aUMOJICHCTBUU TMPU BBINOJHEHUM HWCCICIOBAHUM U
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

— TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
JICATCIbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YUCIE (POPMYITHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1aCTH
buzukwy;

— IJJAHUPOBAHHME CBOCTO Pa3BUTHUSA B IPUOOPETCHUH HOBBIX (PU3HUECCKUX
3HAHMI;

— CTpEeMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (PU3NUECKUX 3HAHMIA;

— OLICHKa CBOMX JIEMCTBUM C YYE€TOM BIMSHHS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUH.

METAIIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs TPOrpaMmb o GU3UKE HA YPOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanuss y oOyuaromerocsi OyayT chHOpMHUPOBAaHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIFOYAIOIIUE TTO3HABATEIIbHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAJIbHBIC  ydeOHBIC  JCHCTBHUS,  PETYISITUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

Bba3zoBble Jjornueckue J1elicTBUA:



BBISIBJIAITH M XapaKTE€pPU30BaTh CYILIECTBEHHbIE NPHU3HAKK OOBEKTOB
(stBIIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHMS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NIPUYUHHO--CJICACTBEHHBIC CBSI3M NPU U3YYCHUU (DUBHUECKUX
SIBJICHUH U TIPOLIECCOB, JEJIaTh BHIBOBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUN, BBIJIBUTATh TUIOTE3bl O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BHIOMPATH CIIOCOO0 perieHns yueOHo! Gu3nYecKoi 3a1aun
(cpaBHEHHE HECKOJBbKHMX BAapUAHTOB pEIIEHUs, BBIOOp Haubosee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciaenoBarebCKUe 1eMCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUN NHCTPYMEHT ITO3HAHMS;
MPOBOAUTH 10 CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHHE (PU3UYECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora c undgopmanueii:

IPUMEHSATH Pa3JU4HbIE METObI, HTHCTPYMEHTHI U 3alPOCHI IIPU MTOUCKE U
orOope MHPOPMALMHM WIA JAHHBIX C YY4ETOM MPEAJIOKEHHOW y4dyeOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHMUS,

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMalIbHYIO (OpMy MpeicTaBiIeHUs
uHbOpMallMl W WUIIOCTPUPOBATh peElIaeMble 3aJaud  HECIOXKHBIMU
cXeMamHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUSA:

B XOJIe OOCYXJEHUS Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3a/Jaud W TOJIepKaHue
O1arokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATb CBOM CYXIEHUS C CYXACHUSMU JPYTUX YYaCTHUKOB
Jranora, oOHapyKHBaTh pPa3IndUe U CXOACTBO MO3UIHII;

BBIPA)KATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
myOIMYHO TPEICTABIATh PE3yAbTAThl BHINOTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIEJOBAHUS, IPOEKTA);

MOHUMATh U UCIIOIB30BATh MPEUMYIIECTBA KOMAaHIHON U UHANBUYJIbHON
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOIieMbl;

NPUHUMATh LIEJIA COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIXKEHHUIO: pacHpeleNiaTh pojiu, OOCYXIaTh MPOIECCH H
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTAs KAY€CTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAITPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C APYTUMHU YIE€HAMU
KOMaH/IbI;

OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH NMPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTSL petieHusl PU3NYeCKUX 3HAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, MPUHATHE PEUIEHUS B TpPYIE, MPUHATHE PEIICHUMA
TpYHION);

CaMOCTOSITEJIbHO COCTaBJISTh AITOPUTM pellieHus: (PU3NUecKon 3a1auul Win
IUTaHAa HMCCIICOBAHUSA C Y4ETOM HMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYaLlMU U IIpeuiaraTh IJ1aH €€ U3MECHEHUS,
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHIXKEHHs) Ppe3ysbTaToB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YMCIIE B XOJ BBIIIOJHEHHUS
¢u3NYecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIIN U YCIOBUSIM;

CTaBUTh c€051 HA MECTO JPYTOro YEJ0BEKA B XOJI€ CIIOpa UJIU IUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYIoro;



MPU3HABATh CBOE MPABO Ha OIMIUOKY MPHU pelieHUH GU3NUECKUX 3a7a4 WK
B YTBEPIKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NNPEAMETHBIE PE3YJIBTATBI

K xonIty 00yueHus B 7 Kjiacce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJI30BAaTh  TOHSATHS:  (U3MUECKME W  XUMUYECKHUE  SBICHUSA,
HaOJIOICHUE, DKCIIEPUMEHT, MOJEIb, THUIOTE3a, CAMHUITBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBWKEHHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsA, PaBHOACHCTBYOIIASA
cuna, aedopmanus  (ympyras,  IUlacTHYEecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath siBieHus (quddy3us, TEIIOBOE NBUKEHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBHDKEHUE, HEPAaBHOMEpPHOE  JBWKECHHE, HHEPIIUS,
B3aUMOJICHCTBUE TE€JI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpallleHUs], Tepeiada JaBJICHUs TBEPABIMU TEJIAMHU, )KUAKOCTSIMU U ra3amu,
aTMOC(pepHOE JNaBJICHHE, TUIaBaHWE TeEJ, MPEBPAIICHUS MEXaHUYECKON
HHEPTUHU) MO OIMMCAHUIO UX XapAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHUpE, B TOM 4Yucjie (U3NYECKUe SIBJICHUS B MPUPOJIE:
NpUMEPBI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSIMU B KUBOW W HEKUBOU
NpUpOJIe, NCUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EpHOTO JaBJICHUs] Ha KUBOW OpraHU3M, IUIABaHHWE PHIO, pblYaru B
TEeJIe YeJIO0BeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMUCHIBATh U3YYCHHBIEC CBOMCTBA Tel M (PU3UUYECKUE SBJICHUS, UCIIOIB3YS
bu3ndYeckre BeIUINHBI (Macca, 00bEM, IIJIOTHOCTH BEIIECTBA, BPEMS, IyTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjieHre (TBEPAOTO TeJa, )KUJIKOCTH, ra3a), BEITAIKHWBAIOIIAS
CUJIa, MeXaHu4yeckass paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIJIbI,
KOO (PUIIMEHT TI0JIE3HOTO JEHCTBUSA MEXAaHWU3MOB, KWHETHYECKas U
NMOTCHIIMAIbHASL DHEPIHsi), TPH ONMUCAHWU TPABWIHHO TPAKTOBATh
(bU3MYECKUI CMBICIT UCTIOB3YyEMbIX BEJIMYNH, X 0003HAYCHUS U €TMHUIIBI
bu3nYecKUX BEIWYUH, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKYIO BEIMYMHY C JPYTMMHM BEJIMYMHAMU, CTPOUTH Trpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBJICHUS U MPOILIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBECHs phruara (010ka),
«30JI0TO€ TMPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHWYECKON
HEPruH, TpPU DITOM [aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHa H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISATh IPUYMHHO--CJIEJCTBEHHBIE CBA3U, CTPOUTH OOBsICHEHUE U3 12
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3anadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI WU
(dopMyIibl, CBs3bIBAOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIu3a
YCIIOBUS 3aJau 3allUChIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUYECKHUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAHWTH CIPABOYHBIE
JTaHHBIE, HEOOXOIUMBIE Ui PEUICHUs 3a/1ad, OLIEHUBATh PEATMCTUYHOCTh
NOJIyY€HHOM (PU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOUIH
(U3UYECKUX METOJIOB, B ONTMCAHUU HCCIIEA0BAHMS BBICIATH IPOBEPSEMOE
MPEANOJIOKEHNE (TUIIOTE3Y ), pa3IM4aTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOABI IO €ro
pe3yJipTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM
(bu3HYECKUX CBOMCTB Tel: (POPMYIMPOBATH MIPOBEPSEMBIE IPEAONOKEHNUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alIUChIBATh X0/
ombITa U (POPMYIUPOBATH BHIBOJBI;

BBIIIOJIHATh TNPSMBIE W3MEPEHHUS PACCTOSHMS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIIEpaTypbl C HWCHOJb30BAHUEM aHAJIOIOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aMKCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIIEA0BAHNE 3aBUCMMOCTH OJHOM (PU3HMUECKON BETMYUHBI OT
JIpPYrol C HCIOJIb30BAHUEM MNPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBHXKYLIETOCS TEJNA OT BPEMEHU JIBU)KEHHUS TENA, CUIIBI TPEHUS
CKOJIBKEHHUSI OT Beca Teja, KauyecTBa OOpabOTKH MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHUJIbI TPEHMS OT IJIOIIAIX CONPUKOCHOBEHHMS TE€J, CUJIbI
YOPYrOCTA OT YUIMHEHUS MPYKUHBI, BHITAIKUBAIONIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IJIaBaHus TeJl, YCJIOBUN paBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUHM  Y4€OHOTO WCCIEJOBaHUsA, CcoOMpaTh YCTaHOBKY W
BBITIOJHATh M3MEPEHHs, CJIeqysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJTYYCHHONW 3aBUCHUMOCTH (M3MUECKUX BEIHMYUH B BUJC
NpEJIOKEHHBIX TaOnuIl U TpaduKOB, AENaTh BBIBOJBI MO pPe3yJbTaTam
UCCIICIOBaHMS,;

IPOBOJNTHh KOCBEHHBIC HW3MEpeHHs (DU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJla, CUJIa TPEHUS CKOJIBKCHHUS, IaBIICHHUC
BO3/[yXa, BBITAIKHUBAIONIAsl CHJa, JCHCTBYIOIIas Ha TMOTPY>KEHHOE B
KUAKOCTh  TeNo, KOIPPHUIMEHT TMOJE3HOTO0 JACWCTBUS  MPOCTHIX
MEXaHHU3MOB), CJEIys TPEIJIOKEHHOW WHCTPYKIUU: TPHU BHITIOJTHCHUN
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3Ha4YE€HHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBUjia TEXHUKNA 0€30M1aCHOCTH MPpHU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IAUHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMerp,
phIYar, MOABMKHBIN W HETIOABMKHBIN 0JI0K, HAKJIOHHASI TNTOCKOCTH;
XapaKTEepPU30BaTh MPHUHIUIBI  JIEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha HMX OMHCAaHHUS (B TOM YHCIE:
MNOJIIUITHAKN, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIOJb3Ys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOIMMbIE (PU3UIECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TNPUMEPHl  (HaxXoAWTh  HUHPOpPMAIMIO O  TPUMEPAX)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKHX 3HAHUW B TOBCETHEBHOMU
XKU3HU 1)1 oOecrieueHus: 6€30MacHOCTH MPH OOpaIeHUH ¢ MPUOOpaMH |
TEXHUUYECKUMHU YCTPOUCTBAMHU, COXPAaHEHUS 370POBbsI U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPYKaIoILEel cpefe;

OCYILIECTBISATh OTOOp MCTOYHUMKOB HH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLITUXCS
3HAHMM © TyTEM CpPaBHCHHMS Pa3IMYHBIX HCTOYHHKOB BBIJICIIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBONM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIONIb30BATh MPH BHITIOJHEHUHN YUEOHBIX 3aIaHUN HAYYHO--TIOMYJIAPHYIO
JauTepaTypy (HPU3MUECKOro CoJepKaHusl, CIIPABOYHbBIC MaTEPHAIIBI, PECYPCHI
cetu UHTepHeT, BIaAeTh MNpUEMaMH KOHCICKTUPOBAHUS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMAIUU (PU3NIECKOTO COACPKAHUSA, B TOM



yucie myOJuYHO AesiaTh KpaTKUe COOOIIEHUS O pe3ysIbTaTaxX MPOEKTOB UITU
Y4€OHBIX UCCIEAOBAHUN, TPU 3TOM IPAMOTHO HCIIOJIb30BAaTh WM3yUYCHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXKIATh BBICTYIUICHHE
MPE3CHTALIEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB WM HCCICIOBAHUN pACTIPEICIATh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHUH C TIOCTABJIICHHBIMHU 3aJa4aMH,
CIEIUTh 3a BBINOJHECHUEM IUIaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ, B  JIEITEIIBHOCTh  TPYMNIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOUIUX.

K xonIy 00yueHus B 8 Kj1acce mpeIMETHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCITIOJIB30BaTh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIIECTBA, KPUCTALIMYECKUE U
amop(HbIe Tela, HACBILEHHBI W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO3/lyXa, TEMIEparypa, BHYTPEHHSS SHEPIus, TEIUIOBOW JIBUTATEIb,
AIIEMEHTAPHBIN JIEKTPUUECKHUI 3apsijl, AIEKTPUUECKOE IOJI€, MPOBOTHUKU
U UDJIEKTPUKH, IIOCTOSIHHBINA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath sBJICHUS (TEIJIOBOE pacIIMpEHUE U C)KaTHe, TeIulolepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBaHUE, KAWJUISIPHbBIE SIBJICHUS, UCHApEeHUE,
KOHJIEHCAlMsl, IUIABJIEHHE, KpHUCTAJUIM3auus (OTBEpJEBAHUE), KHUIIECHUE,
Terlonepeaada (TerIonpOBOHOCTb, KOHBEKIUS, U3IIy4YECHHE),
NIEKTPU3aLUs TEJ, B3aUMOJECHUCTBHUE 3apsI0B, IEUCTBUS DJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMBIKaHHWE, B3aWMOJECHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS UHAYKIIUA)
N0 ONHCAHUID HX XapaKTEpPHbBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHHE HM3YyUYEHHBIX (PU3UUECKUX SIBICHUH B
OKpY’>KaloIllleM MHUpE, B TOM 4Yucie (U3MUECKHE SIBIICHUS B IPUPOJIE:
NMOBEPXHOCTHOE HATSHKEHUWE W KanWUIApHbIE SBIEHUS B MPHUPOJE,
KpUCTaJUIbl B TMpupojae, uzinydenue CoaHua, 3amep3aHue BOJIOEMOB,
MoOpcKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, HHEs, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3eMJiu, Aperid moirocoB, poJib MArHUTHOTO MOJIS JIsl dKU3HU Ha 3emiie,
NOJIIPHOE CUSHHME, TPHU ITOM TNEPEBOJUTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBONCTBa (NMPHU3HAKH) (PU3NYECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SBICHMS, UCIIONIb3YS
duznyeckrue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIJIOTHI, YJelbHAas TEIUIOEMKOCTh BEIECTBa, YJAENbHAs TEIaoTa



IUIABJICHUS, YJelbHAsl TEIUIOTa IapooOpa3oBaHusi, yJeibHas TEIJIOTA
CTOpaHHs TOIUIMBA, KOA()PUIMEHT TOJE3HOTO [JIEHCTBUS TEIIOBOU
MalIuHbl, OTHOCUTEIbHAS BIAKHOCTh BO3/1yXa, IEKTPUUECKUH 3apsil, CHIIa
TOKa, DJJICKTPUYECKOE HANpsDKEHUE, CONPOTUBIEHHWE NPOBOJHUKA,
yZI€JIbHOE CONPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIIHOCTh 3JIEKTPUUECKOTO
TOKa), IpPU ONMCAHWU TNPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICH
UCIIOJIb3YEMBIX BETUYMH, 0003HAYCHUS U €IUHUIBI PU3NIECKUX BEIUYUH,
HaXOAUTh (POPMYJIBI, CBS3BIBAIONIME JAHHYIO (U3MUYECKYIO BEIHUUHY C
OPYTMMH BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHCHUMOCTEU
(u3NYECKUX BEJIUUMH;

XapaKTepu30BaTh CBOMCTBA Ted, (UIWYECKUE SBICHUS M TPOIECCHI,
UCITOJIB3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOpUn
CTPOEHMSI BEIIECTBA, MPUHLHUII CYNEpPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa i yyacTKa LENu, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs! SHEPTUH, IPU ITOM JaBaTh CIIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOICTBa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallUl MPAaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBICHEHHE U3 1—2 TOrHMYecKuX
miaroB ¢ omnopoil Ha |—2 W3y4YEHHBIX CBOWCTBA (DPU3NUYECKUX SIBJICHU,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJayd B 2-3 JEUCTBHA, MCHOJB3YS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHalu3a
YCIIOBUSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI W (OPMYJIbI,
HEOOXOJUMbIe il €€ pelIeHHs, NPOBOAUTH pPACUEThl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPblE MOXKHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/IOB, HCHOJb3Yysl ONMUCAHUE HCCIEIOBAaHUS, BBIACIATH
IpPOBEpPSIEMOE MPEANOJOKEHWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UUECKUX SBJICHUA WU
(bu3nyecKuX CBOWCTB TeJ (KanWUISPHBIE SBJICHUS, 3aBUCUMOCTD JTaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMIEPaTypbl, CKOPOCTH IMPOIIECCa OCThIBAaHUS U
HarpeBaHusl MPU M3IYUYCHUH OT IBETa H3Iydaromieil (MOrJIoNaroIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpaTyphl KUJIKOCTU U
IomWaa €€ TNOBEPXHOCTH, OJJIEKTpH3alus TeJl W B3aUMOJCICTBUE
NEKTPUYECKUX  3aps/iOB, B3aUMOJEHCTBUE TIOCTOSHHBIX MAarHHUTOB,
BU3YyaliM3allisl MAarHUTHBIX TOJIEW TOCTOSIHHBIX MAarHUTOB, JEHCTBHUS



MAarHuTHOTO TOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO ToOKa): (OpMyIUpOBAThH
IpOBEpsAEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENBHON BIAKHOCTH
BO3/lyXa, CHJIbBl TOKA, HANPSIKEHHWS C HCHOJIb30BAHMEM aHAJIOTOBBIX
npuOOpOB M JAaTUYUKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

IPOBONUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3HUECKON BETUYHUHBI OT
IpPYyroi C  UCIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJICHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIAAW IIONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTUBJIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANPsSDKEHUS Ha  I[POBOJHMKE,
UCCJIEIOBAHUE TOCJIEJOBATENbHOTO W  MMapajuIeIbHOTO  COEAUHEHUU
IPOBOJHUKOB): IJJAHUPOBATh HCCIEAOBAaHUE, COOUpATh YCTAaHOBKY U
BBINOJHATh M3MEPEHUs, Cilenysl MNPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
PE3yJIbTaThI TOJIyYEHHOM 3aBUCUMOCTH B BUJI€ TaOJIUI U rpaUKOB, JeN1aTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEPECHUS] (PU3NYECKUX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE MPOBOJHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHUPOBATH M3MEPEHHUs, cOOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLUHU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjia TEXHUKU 0€30M1aCHOCTH MU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHLUIBI  JEWCTBHS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONTOPOM HA UX ONHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMET, MapoBasi TypOUHa, aMIIEPMETP, BOJBLTMETD,
CUETYMK JJIEKTPUYECKOM DHEPIUH, 3IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
NPEIOXPAHUTENH, FTEKTPOMATHUT, 3JIEKTPOJIBUTaTEIb MOCTOSIHHOIO TOKA),
UCIIOJIB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKUX SIBIICHUN W HEOOXOJIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M M3MEPHUTEIIbHbIC
npUOOPHI IO CXEMAM M CXEMaTUYHBIM PUCYHKAM (>KHJIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JBUraTelb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPHUUECKUX LENeil c
NOCJIEOBATEIbHBIM U NAPAJUIEIBHBIM COCINHEHUEM 3JIEMEHTOB, pa3audas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1ETEH;



OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  I[pUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UUECKUX 3HAHUNA B TMOBCETHEBHOM
KU3HU Ui obecrieueHus: 6€30MacHOCTH MPHU OOpaIlleHUH ¢ MpUdopamMu u
TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHUS 370POBbs U COOTIOACHNUS HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPeE;

OCYILECTBIATh MOMUCK HMHPopManuu (U3NYECKOTO COJAEp)KaHUS B
WNHTepHeTe, Ha OCHOBE HMCEIOUIMXCS 3HAHUM M IyTEM CpPaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIICTSATH HH(POPMAIIHIO, KOTOpast SBISETCS
POTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BATh MPHU BHITIOJHEHUHN YUYE€OHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
JIUTEPATYPY PU3NUECKOTO COJIEPKAHMS, CIIPABOYHBIE MATEPUAIbI, PECYPCHI
cetu MHTepHer, Biaaerb NpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o006mass uHOpMANMI0O W3 HECKOJIBKUX HCTOYHUKOB (HU3UYECKOIO
CoJIep>KaHusl, B TOM YUCJIE TyOJUYHO NPEICTABIISATh PE3YyAbTaThl IPOESKTHOM
WIM UCCIIEA0BATENIbCKOM AEATEIBbHOCTH, IIPH 3TOM I'PAMOTHO HUCIIOIb30BATh
U3YYEHHbI NOHATUHHBIN anmapar Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUN YYEOHBIX NPOEKTOB M MCCIECIOBAaHUN (PU3NUECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMH 33/1a4aMH, CJIEANTH 34 BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOpPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIM BKJAJ B
NEeSATEIbHOCTh TPYMIbl, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(MIUKTHI.

K xonIy 00yuenus B 9 kj1acce mpeIMETHBIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCYETa, MaTepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOrO ABMKEHUS, nedopmanus
(ympyrasi, mnjacTU4eckas), TpPEHHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M Meperpy3ku, UEHTP TSKECTH, aOCOIIOTHO TBEPAOE Telo,
LEHTP TSKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HUH(PA3BYK U YJIBTPA3BYK, JJIEKTPOMArHUTHBIEC BOJIHBI, I1IKAJIA
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JadbHO30PKOCTb,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmmMa-u3nydeHus,
W30TOIIBL, SIAEPHAS] SJHEPIETUKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSAMOJMHEWHOE [BH)KEHUE, CBOOOJHOE
najieHUe TeJl, PABHOMEPHOE JABMKEHHUE MO OKPY>KHOCTH, B3aUMOJIEHCTBUE



TE€J, PEaKTUBHOE JIBJKEHUE, KoJieOaTeabHOe ABMXKEHUE (3aTyxarolue U
BBIHYKJICHHbIE KOJI€OaHHsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJOXXKEHHE CIEKTPaJbHBIX I[BETOB, JHCIEpPCUS CBETa,
€CTECTBEHHAsl PaJAHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOTO CIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacmo3HaBaTh TMPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUNA B
OKpyXaroImeM Mupe (B TOM 4Yucie (U3NYECKUE SBICHHUS B MPHUPOJE:
NPWIUBBI U OTJIMBBI, IBUKEHUE 11aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTUE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, IIBETa TeT,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPaUOIECTOBOTO U PEHTICHOBCKOTO M3JIy4YEHUH, €CTECTBEHHBIM
PaIOAKTUBHBIN (HOH, KOCMUYECKHUE Iy4d, PaJHMOAKTHUBHOE H3Iy4YCHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUU Ha
OpraHu3M YeJIOBEeKa), IPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (NPU3HAKK) (PU3MUECKUX
SIBJICHU;

OMKCHIBATh U3yUCHHBIE CBOMCTBA Tel M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
buszndeckue BENMUYUHBI (CpelHSsl MU MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHUHM, YCKOPEHHE, IMEpPEMEIICHUE, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUsS, CUJIa YOPYIOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUsl, BEC Teja, HUMIIYJbC Tela, HMMIYJbC CHIIbI,
MexaHu4eckas paboTa M MOIIHOCTb, MOTEHI[MAIbHAS DHEPrUs Tela,
MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHLUHAJIbHAS YHEPrUs CHKaTou
NPYKUHBIL, KHHETUYECKasl SHEPTHSI, TOJTHASI MEXAHUYECKas SHEPTHS, IEPUOJ
U 4acToTa KoJeOaHWii, JUIMHA BOJIHBI, TPOMKOCTbh 3ByKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IMOKa3aTelb MPEJIOMJICHUS Cpeabl), MpPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIb3YEMbIX BEIHYUH,
0o003HaueHUs W ENUHHIBI (U3HUYECKUX BEIWYWH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIUYHHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUII OTHOCUTENbHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUSI MUMITYJIbCA, 3aKOHbl OTPAXKEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



IOpU SIIEPHBIX PEeaKUusax, MpU ATOM JlaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MUECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YHCIEC U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPONM Ha 2—3 W3YYEHHBIX CBOWCTBA (DPU3MUECKHX SIBICHUM,
bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a1a4d (OMUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3NUECKUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCIIOBHS 33J1a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISIBISAThH
HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJUMbIE Il pEIICHUs, MPOBOJAUTH pacu€Tbhl U OLCHUBATh
PEATUCTUYHOCTD MOJTYYEHHOIO 3HAYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXXHO pELIUTh MpPU MOMOLIH
(U3HYECKUX METOJOB, HMCHOJb3Yys ONMUCAHUE HCCIEOBAaHUSA, BBIICISThH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTD MOpsIKa
IOPOBEJCHUS  HUCCIIEJOBAHUS, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

NPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUHA WIH
(bu3MYEeCKUX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBUCUMOCTb MepuoAa KoJeOaHUW MNPYKUHHOIO
MasiTHUKa OT MAaccChl Ipy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHne Oenoro cBera B CHEKTP, U3YyYEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajle W CBOMCTB HM300pa)keHusi mpeaMera B coOuparoiei
JUH3€e, HAOIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 H30BITOYHOTO  Habopa
000py1I0BaHUs, OMUCHIBATh XO/JI OTBITA U €r0 Pe3yJbTaThl, POPMYINPOBATH
BBIBOJIBI;

POBOJNUTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeerss
cpeqHee 3HAaYeHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE paccTOsIHHE
coOuparoiei JMH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a H3MEpPEHUs
(M3MepUTEILHOTO PUOOpPa);

MPOBOJUTH MCCIIEIOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIMYHMH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadajJbHOW CKOpPOCTH, NEpuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJMHBI HUTH, 3aBUCHMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJeHus U yrja MpeloMJIEHUs OT yria
najieHus): TUIaHUPOBATh MCCIIEIOBAaHUE, CaMOCTOSITEIbHO CcOOMpaTh



YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl MOJYYEHHOH  3aBUCUMOCTH
bU3MYEeCKUX BEIWMYMH B BHUJC TaONHII U TPaQUKOB, NeJIaTh BBIBOILI IO
pe3yJpTaTam HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIUYUH (CpPEaHSSA
CKOPOCTb ¥ YCKOpPEHHUE TeJa IIPH PAaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHUE
CBOOOJHOTO MAaJCHMsI, >KECTKOCTb TMPY>KUHBI, KOIPPUIUEHT TpEeHUS
CKOJIBKEHHS, MEeXaHuuyeckas padoTa M MOIIHOCThb, 4YacTOTa M TEPUOJ
KOJICOaHMI MaTeMaTHYEeCKOTO W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CHJIa COOWpAaromie JMH3BI, PATUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpPEHHUsI, COOUpaTh HSKCIECPUMEHTANIbHYIO YCTAaHOBKY M BBINOJIHATH
U3MEpPEHUs, CIeAysl NPEIJOKEHHOW WHCTPYKIUMHU, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MMOJTYUYEHHBIE PE3YJIbTAThI C YUETOM 3aJIaHHON
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MIaCHOCTH NP padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (PU3WYECKUX MOJIeTeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TEIO0, TOUYCHYHBIA HCTOUHUK
CBETa, JIy4, TOHKAas JTMH3a, IJIaHeTapHas MOJEIb aTOMa, HyKJIOHHAs! MOJIEJb
aTOMHOTO SI7Ipa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEWCTBHSI HM3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX ONucaHus (B TOM 4YHUCIE:
CIUJOMETP, JATYUKU TOJOKEHUsSI, PACCTOSHUS W YCKOPEHHs, pakKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYECKHE CBETOBOJIPI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCHONB3ysS 3HAHUSI O
CBOMCTBaXx (PU3NYECKHX SBICHUA W HeoOxoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU U3YyUYEHHBIX TEXHUUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPUOOPOB 1 TEXHOJIOTHYECKUX TIPOIIECCOB MPHU
peIIeHNM  Y4EOHO--TIPAKTUYSCKUX 3a]ad, OINTHYECKHE CXEMbl IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparoIIeH JINH3E;
NPUBOJNTH  TNpPUMEpPhl  (HAXOOWTh  HWH(OpPMAIMI0O O  TIPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (DU3MUECKUX 3HAHWNM B TOBCETHEBHOUN
KU3HH N7 oOecrieueHusi 6€30MacHOCTH MpU 00paIleHuy ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 3JOPOBbS U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIICCTBJIATh TMOUCK HWHGOpMaIMK  (HU3UIECKOTO COACpKAHUS B
HuTepHeTe, caMmocTOsATENHHO (POPMYIUPYsI TOUCKOBBINA 3aMpoOC, HAXOAUTh
MyTH OTNPEACIICHUs TOCTOBEPHOCTH MOJYYEHHOW HH(POPMAIIUA Ha OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJHUTEIHHBIX UCTOUYHHUKOB;



UCIIOJIb30BAaTh MPU BBIIIOJHEHUHU YYE€OHBIX 3a/laHUll HAYYHO--IIOMYJIIPHYIO
JAUTEepaTypy HU3HMUECKOTro COJepKaHusl, CIIPABOUYHbIC MaTEPHAIIBI, PECYPCHI
cetu UVHTepHer, Bnaxetp nNpUEMAMM  KOHCIIEKTUPOBAaHHS  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOINEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COACpIKAHMS,
nyOJIMYHO IPEACTABIATh PE3YbTaThl IPOEKTHOMN MM MCCIIEA0BATENbCKON
NEATEIbHOCTH, TpPHU 3TOM TPaMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar HM3y4yaeMoro pasaena (PU3UKH U COIMPOBOXKAATH
BBICTYIUICHUE TIpe3eHTAIMell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuHu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Koutposbnuble | IlpakTnyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPY KAIOIIEro MUpPa

1.1 dusuka - Hayka 0 npupoIe 2 Bubmzorexa IOK
' e PHpoA https://m.edsoo.ru/7f416194
1.2 duznueckre BEIUUYNHBI 2 1 Brommozexa HOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO IO3HAHUSI 2 1 Bubmorexa HOK
) ¥ a https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. [lepBoHayajibHbIe CBeleHHS 0 CTPOCHUH BelllecTBa

2.1 CTpoeHUe BelecTsa 1 Bubmorexa HOK
) p m https://m.edsoo.ru/7f416194
29 JIBr>keHre ¥ B3aMOJIEUCTBHE YaCTHI] ) | bubmuorexa [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
bu6nmuoreka [JOK
2.3 ArperaTHbBIE COCTOSHHUS BEIIECTBA 2
p i https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue M B3auUMOAelCTBHE TeJl
Bbu6nmuoreka [JOK
1 M
3 CXAHHHCCKOT ABIDKCHIE 3 https://m.edsoo.ru/7f416194




Bu6mmoreka [IOK

3.2 n 4 1
HEPHIA, Macca, [IOTHOCTS https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. B 14 2
fa. BUARL CH https:/m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra30B
A1 Hasnenue. [lepenaua naBiaeHus TBEPAbIMU 3 bubnuotexa [JOK
’ TelIaMH, )KUJAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmnoreka LIOK
42
JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOC(EpHOS JaBICHHE https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE 7 3 bubnuotexa [JOK
’ B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen S. Pabora u MmomiHOCTh. JHEprus
bu6nmmoreka [IOK
> Pabota u mommocTs 3 I https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
2 II 1
> POCTHIE MEXAHHIMH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHMHCCKAT FHEPTHA https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 12




8 KVIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne ni/m P Kontpoabnbie | IIpakTHuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchbl
Pa3nen 1. TerioBbIe sIBJIEHUS
. bubmmoreka [IOK
1.1 CTpoeHue 1 CBOMCTBaA BEIIECTBA 5
https://m.edsoo.ru/7f4181ce
bub OK
1.2 TeruoBbie TPOLIECCHI 23 1 2 nbamorexa L
https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3nen 2. JinekTpryecKue 1 MATHUTHbIE SIBJIEHUS
21 DIIEKTpUUECKUE 3apsAJIbl. 3apsyKEHHBIE Tena 7 bubmuorexa [JOK
’ 7 X B3aUMOJIeHiCTBHE https://m.edsoo.ru/7f4181ce
bu6mmotexa IIOK
2.2 TToCTOSAHHEBIN DIIEKTPHUECKUI TOK 20 1 4
p https://m.edsoo.ru/7f4181ce
bu6mmotexka I[IOK
2.3 MarxuTtHrle sIBIeHUS 6 0 1
https://m.edsoo.ru/7f4181ce
bu6nmoteka [IOK
2.4 DIIEKTPOMAarHuTHAS UHIYKIUS 4 1
p Ay https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
HazBanue moxyJist
Pa3nen 1. HazBanue
HToro 0
PesepBHOE Bpemst 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uudgpoBbie
Ne ni/m P Kontpoabnbie | IIpakTHuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. Mexannueckue siBJIEeHUS
L1 MexaHndeckoe IBMKCHHE U CITIOCOOBI €T0 10 | bubnuoreka [JOK
' OIHCaHUS https://m.edsoo.ru/7f41a4a6
N bu6 OK
1.2 BsaumMoneiicTBue Ten 20 1 3 nbamorexa L
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHbI COXpaHEHUs 10 2 nomorexa O
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexannueckue KoJ1e0aHUS U BOJHbI
bu6mmotexa IIOK
2.1 MexaHandeckue KoeOaHus 8 3
https://m.edsoo.ru/7f41a4a6
bu6mmotexka I[IOK
2.2 MexaHudeckue BOJTHBI. 3B 7 1 2
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. JieKTpoMarHuTHoe 1moJie U 3J1eKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHuTHOE 0JIE U bu6mmoreka [IOK
3.1 6 1
3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6

Paszgea 4. CBeToBbIC ABJICHUSA




bubnnorexa [IOK

4.1 3aKOHBI PaCIPOCTPAHEHUSI CBETA 6 2 hitps://m.cdsoo.ru/Tf41 ada6
bu6mmoteka [IOK
4.2 JIuH3BI ¥ ONITHYECKHE TPUOOPHI 7 3 https://m.edsoo.ru/Tf41ada6
bu6mmoteka [IOK
4.3 Paznoxenue 6eoro ceera B CEKTP 2 https://m.edsoo.ru/Tf4 1 ada6
Hroro no pazneny 15
Pa3nen 5. KBanToBbie siBj1eHUsA
5.1 Hcnyckanue 1 NOrJoleHe CBeTa aTOMOM 4 0 Bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
32 CTpocHHE ATOMHOTO 1pa 6 2 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
. A 7 1
53 JIEPHBIE PEAKLIAN https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000IIaI0IMI MOYJIbL
6.1 [ToBTOpeHue 1 0000IIEHHE COAECPIKAHUS 9 ) bu6moteka [IOK
’ Kypca (usuku 3a 7-9 kiacc https:/m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22







HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 ®dusuka — HayKa o npupoje. JABneHus 1
MIPUPOIBI

2 Du3nYECKUE SABICHUSA 1
Ou3nyecKkue BETUIUHBI U UX U3MEPEHHE 1
VYpok-uccnenoBanue "M3mepenue

4 TeMIIepaTypsl IIPU IOMOIIU JKUAKOCTHOIO 1 1
Tepmomerpa"

5 MeTtoapl HayuyHOTro no3HaHud. Onucanue | bubnuoreka LIOK
(hbUBUYECKUX SBJICHHUH C ITOMOIIBIO MOJIETIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoressl:

6 JAIbHOCTh MOJETA IAPUKA, MYIIEHHOTO | |
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIle
BBICOTA IMycKa"

Crtpoenue BeniecTBa. OMbITHI,
7 JOKa3bIBaIOIINE TUCKPETHOE CTPOECHUE 1 bubmmorexa LOK
p p https://m.edsoo.ru/ff09fe0a
BEIIIECTBA

2 JlaGopatopHnas pabota «3mepenue | 1
pa3MepoB MaibIX TE»

9 TlsusKene gac eleCTEA 1 bubmuorexa [JOK

BIDKEHUE YaCTHII BEIICCTB
https://m.edsoo.ru/ff0a013e
10 ArperatHble COCTOSIHUSI BELIECTBA 1




Oco0eHHOCTH arperaTHbIX COCTOSIHHIA BOJIBI.

11 O606meHue o pazueny «lleppoHaganbHbIe E;fi@?;iiiiiﬁ/ﬁ 020378
CBEJICHUS O CTPOCHUHU BEILIECTBA
12 Mexanunueckoe 1BuxeHne. PaBHomepHoe u bubnnoreka [OK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnnoreka [OK
13 Copocth. EAMHHIE CkopocTH https://m.eds0(£lru/ff0a079c
14 Pacuer nytu 1 BpeMeHU IBUKECHUS Bubnrotexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — mepa MHEPTHOCTH TeN E;fi?;f::diiiﬁ/ﬁ 02010
16 [TImoTHOCTH BemecTBa. PacueT Maccel bubmuorexa [JOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTU TBEPAOTO TEa»
18 Pemenue 3anay no teme "l[lnoTHOCTH bu6mmoreka [IOK
BelecTBa" https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTeprUCTHKa B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGopatopHnas pabota «3ydyenue
20 3aBHCUMOCTH pacTsDKeHus (eopmaryn)
MPY>KUHBI OT MPUIIOKEHHON CUIIBD)
21 SABnenue Tarorenus. Cuia TSHKeCTH
CBs13b MEXKIy CUIION TSKECTH U MacCOU
22 tena. Bec Tena. Pemenue 3ama4 mo teme bubmorexa TIOK
e T —" https://m.edsoo.ru/ff0al778
” Cuia TsDKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [IOK

Du3ndecKue XapaKTEPUCTUKU INIAHET

https://m.edsoo.ru/ff0a1502




Bu6mmoreka [JOK

24 N3mepenue cuit. Jlunamome
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnmoreka [JOK
OJIHOM IpsiMOM. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
7 Pewenue 3amad o reme
"PaBHonelicTByrO1mas cun"
73 Cuia Tpenus u e€ Buabl. TpeHue B mpupoe bubnuoreka [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yuenue
29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHHS OT bubnuorexa [JOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEM
30 Pemrenue 3anau Ha onpeieneHue
PaBHOJCHCTBYIONIEH CUIIBI
Pemenue 3anau mo remam: «Bec Tenay,
31 «I"paduueckoe n300pakeHUE CHUID» brbmmorexa [OK
P vp ’ https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOIEHCTBYIOMIAS CHID)
KonTponbhas pabota no remam:
1 «MexaHnueckoe aBKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'paduyeckoe
n3o0pakeHue crn, «CUIbD»
Hasnenue. CiocoObl yMEHbILIEHUS U bu6nmoreka [LIOK
33
YBEIIUYECHUSA JAaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubmuoteka [IOK

oT 00bEMa, TeMIiepaTypbl

https://m.edsoo.ru/ff0a2376




[Tepenava naBieHus TBEPIBIMH TEIAMH,

Bu6mmoreka [JOK

35
JKUIKOCTSIMU U rasaMu. 3akoH llackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B )KUJIKOCTH U Ia3e, BBI3BAHHOE bubnnoreka [OK
NIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo teme «J/laBiaeHue B Bu6muoreka [IOK
KUJKOCTHU U Taze. 3akoH [Tackamns» https://m.edsoo.ru/ff0a2826
bubmnoreka LIOK
38 CooOuiaromuecs cocy/ipl
Harom e https://m.edso0.ru/ff0a2970
39 [M'uapaBnuueckuit mpecc bubmmorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopiiHeBoi KUAKOCTHBIN
Hacoc
A1 ATtMmocdepa 3emiu 1 IPUUUHBI €€ bubnuoreka LIOK
CYILLIECTBOBAHUSA https://m.edsoo.ru/ff0a2bSa
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocdepHOe 1aBIeHIE https://m.edsoo.ru/ff0a2b5a
N3mepenne atmochepHoro nasneHus. OnbIT bubnmoreka [IOK
43
Toppuuemnu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(EPHOTO JaBICHUS OT bubnuoteka [IOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouns. AtmochepHoe bubnuoreka [IOK
JaBJICHHE Ha Pa3INYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
naBieHue"
eMCTBUE KUJKOCTHU U Ta3a Ha
A A Bbu6nmuoreka [JOK
47 MOTPY>KEHHOE B HUX TeJIO. ApXUME0Ba

cujia

https://m.edsoo.ru/ff0a3276




Jlaboparopnas pabota «Onpenencaue

Bu6muoreka [JOK

48 BBITAJIKMBAIOIIEH CHIIBI, ICHCTBYIOIICH Ha
yio https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPY>KEHHOE B JKUJIKOCTbH)
Jlaboparopnas paboTta 1o Teme
49 «ccienoBanue 3aBUCHMMOCTH Beca TeJia B bubnuoreka [IOK
BOJIE OT 00BbEMA MOTPYKEHHOM B KUIKOCTh https://m.edsoo.ru/ff0a3514
JaCTH TeNa
bubmnoreka LIOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JIaGoparopnas pabota "KoHcTpynpoBaHue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKH U
onpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3ama4u no remam: «IlnaBanue
52 cynoB. Bo3nyxonnaBanue», «/laBienue bubnmorexa LHOK
y ’ yx L https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 KonTponbnas pabota o reme «JlaBrienue
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
54 Mexannyeckas paboTa
p https://m.edsoo.ru/ff0a3f82
bubmuoreka [HOK
55 MomHocTs. ENMHUIBI MOIITHOCTH 1
https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienopanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM IpH MOABEME 110 JiecTHUIIE"
57 [Ipoctele Mexann3Mmel. Peruar. PaBHOBECHe
CHUJI Ha pbluare
Bbubaunoreka LIOK
58 Prruaru B TexHUKe, OBITY U IPUPO/IE. H

https://m.edsoo.ru/ff0a478¢e




Pemrenue 3amay mo Teme «Y CII0BUA

Bu6mmoreka [JOK

5 paBHOBECHS phIYara» ! https://m.edsoo.ru/ff0a48a6
KoaddutimeHT none3Horo AecTBust
60 Mexanmu3ma. Jlaboparopuas padota 1 1
«3mepenue K111 HaKJIOHHOM TIJIOCKOCTH
61 Pemenue 3amay mo Teme "PaborTa, | Bu6mmoreka [IOK
MotHocTb, KITI" https://m.edsoo.ru/ff0a4c48
& Mexanudeckas sHeprus. Kunetuyeckas u | bubnuotexa [JOK
MOTEHIHAIbHASA JHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs MEXaHUYECKOU dHEprun 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKcnepuMEeHTaIbHOE OIpeIeTICHHE
64 W3MEHEHUSI KHHETUYECKON U 1 1
MOTEHIIMATBLHON YHEPTUU MPU CKATHIBAHUHT
TeJa M0 HaKJIOHHOM MIIOCKOCTH"
65 KonTponbnas pabota o reme «Pabdora u |
MOIIHOCTb. DHEPIHsI»
66 PesepsHblii ypok. PaboTa ¢ Tekctamu o | bubnnorexa [HOK
TeMe "MexaHnuyeckoe ABuKeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
67 TeMe "JlaBieHne TBEPABIX TN, KUIKOCTEN U 1 bromorexa [OK
308" https://m.edsoo.ru/ff0adffe
68 PesepsHylii ypok. PaboTta ¢ Tekctamu o |
teme "Pabota. MomHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 63 12
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8 KVIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabsnsie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
| KMHETUYECKON TEOPUU U UX ONBITHBIC | bubnumoreka LIOK
MOATBEpKAeHUs. Macca u pa3Mep aTOMOB U https://m.edsoo.ru/ff0a5256
MOJIEKYJI
) Mopenu TBEpAOro, JKUAKOTO U 1 bu6nmoreka [IOK
ra3000pa3HOro COCTOSIHUIA BEIICCTRA. https://m.edsoo.ru/ff0a540e
bubnunoreka [IOK
3 Kpucramnmaeckue n amopgHbIe TeIa 1 H
https://m.edsoo.ru/ff0a5800
4 CMaunBaHuE U KalUJUIIPHOCTb. 1 bu6nuoreka LIOK
[ToBepXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
5 TerroBoe paclIMpeHre U CxKaTUe 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
6 Temneparypa. CBsi3b TEeMIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO IBUKEHUSI YACTHI]
7 Buytpennss sueprusi. CnocoObl U3MEHEHUS | bu6numoreka [LIOK
BHYTPEHHEHN DHEPrUun https://m.edsoo.ru/ff0a5c60
8 Bunsl Temnonepenaun 1 Eubmorexa HHOK
P https://m.edsoo.ru/ff0a6412
[IpakTrueckoe UCI0JIb30BaHUE TEIMIIOBBIX
s bubnmnoreka [IOK
9 CBOMCTB BEIIIECTB U MaTEPUAJIOB B IIEIISIX 1

3HeprocOepeKeHust

https://m.edsoo.ru/ff0a65c0




10 KomudaecTBo TermioTel. Y aenbHas bubmuorexa [JOK
TENJIOEMKOCTh https://m.edsoo.ru/ff0a6976
1 YpaBHEHHE TEIJIOBOTO OaaHca. bubnnoreka [OK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Pacuer xonnuecTBa TEIOTHI,
12 HEO0OXOAUMOTrO JIsl HArpEeBaHUs TeJla U
BBIICJIIEMOTO UM MPU OXJIAXKICHUU
JlaboparopHnas pabdota "VccnenoBanue
13 SIBJICHUS TETJIO0OMEHA MPU CMEIIMBAHUH bubamorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiueit BOJIBI
14 Pemienue 3a1a4 Ha MpUMEHEHHE YpaBHEHUS
TEIUIOBOTO OanaHca
15 JlaboparopHas pabota "Onpenenenue bubnuoreka [IOK
yEJIbHOW TEMJI0EMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
16 DHeprus TOIIUBA. Y IeJbHas TeIIoTa bubnuoteka [IOK
Cropanus https://m.edsoo.ru/ff0a7bSa
17 [InaBnenue u oTBEpIEBaHNE bu6mmoreka [IOK
KPUCTAIUNIMYECKHUX TEIL. https://m.edsoo.ru/ff0a71d2
18 VY nenpHas TEIIOTa IIaBIEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a72fe
19 [TapooOpa3zoBaHue 1 KOHAECHCAIUS. bu6numoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbnas temiora
20 napooOpa3zoBaHUs U KOHJCHCAIUH. bu6numoreka LIOK
3aBUCHUMOCTb TEMIIEPATYPHI KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO JIaBICHUS
71 Pemienune 3aa4 Ha onpeesieHre BIaXKHOCTU

BO3/IyXa




[TpuHIMTIBI paOOTHI TETIOBBIX JIBUTATEIICH.

22 [TapoBast TypOuna. J[BUrarenb BHyTpEHHETO
CropaHust
Bu6muoreka [JOK
23 BnaxnocTs Bo3yxa
v https:/m.edsoo.ru/ff0a7628
4 KII/I TerutoBoro nBurarens. TeroBbie bubnnoreka [OK
JIBUTaTEJM U 3al1UTa OKPYKAIOIIEH cpebl https://m.edsoo.ru/ff0a7c7c
75 3aKOH COXPaHEHUS U PEBPAIICHUS YHEPTUH
B TEIUIOBBIX IpoIEccax
Pemenue 3a1au Ha mpuMeHEeHHE 3aKOHA
26 COXpaHEHUS U MPEBPAIICHUS SHEPTUH B
TEIUIOBBIX IMpolieccax
[ToaroroBka Kk KOHTPOJIBHON paboTe MO TeMe
27 "TemnoBsie sBieHUS. VI3MeHeHMe bubmmorexa [IOK
" " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUM BEIIeCTBa
KonrtponsHas pabota no treme "TemnioBsie
bu6nmmoreka [IOK
28 sByIeHHs. VI3MeHeHne arperaTHbIx
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BEIIeCTBa
79 Dnektpusanus ten. JIBa pona
AIEKTPUUECKUX 3aPSI0B
30 B3anmopeiicTBre 3apsKeHHBIX TeJl. 3aKOH Bbu6nmuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
31 Pemienue 3aa4 Ha NpUMEHEHHE 3aKOHA
Kynona
DnekTpuueckoe noie. HanpsbkeHHOCTD
Bbu6nmuoreka [JOK
32 aneKkTpudeckoro nosd. [Tpunnun

CYNEpHO3UINU IJICKTPUICCKUX noyueu

https://m.edsoo.ru/ff0a8a0a




Hocurenn SJICKTPHUYCCKUX 3apsAd0B.

33 DneMeHTapHbIi 3apsan. CTpoeHue atoma
34 [IpoBogHMKY U AUAIEKTPUKU. 3aKOH bu6numoreka LIOK
COXPaHEHUs DIEKTPUYECKOr0 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHHE CBOMCTB bubnmoreka [JOK
DJIEKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIIOBUS €ro
36 cyiiecTBoBaHus. Mictounuku bubamorexa HOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JIeficTBHS SIIEKTPUYECKOTO TOKA bubamorexa HOK
https://m.edsoo.ru/ff0a96b2
38 JelicTBHE 2JIEKTPUUECKOTO TOJIS Ha
MIPOBOJIHUKH U TUDJIEKTPUKH
39 DIIEKTPUUYECKHI TOK B METaJLIaX, )KUJIKOCTAX bubnmnoreka [JOK
M razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas LIeTlb U €€ COCTaBHbIEC YacTH
A1 Cri1a ToKa. bubmuorexa [JOK
https://m.edsoo.ru/ff0a8bd6
42 DneKTpuYecKoe HanpsbkeHue. BoapTmerp. bubmmorexa LIOK
https://m.edsoo.ru/ff0a9e14
13 CormnpoTuBieHUE TPOBOJIHUKA. Y I€IbHOE bubnmnoreka [JOK
COIIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
3aBUCHUMOCTbD AJIEKTPUUYECKOTO
44 COTIPOTHUBIICHUS TPOBOTHUKA OT €T0 JIJTUHEI, bubnmnoreka [IOK
IUIOIAN ITOIIEPEYHOTO CEYEHUS U https://m.edsoo.ru/ff0aa738
marepuana.
45 3aBUCHUMOCTB CHJIbI TOKA OT HANIPSIKEHMUSL. bubnnorexa [HOK

3akoH Oma 1S ydyacTKa Lenu

https://m.edsoo.ru/ff0aa44a




JlabopaTtopnast pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3

bu6mmoreka [IOK

46
pPE3UCTOP, OT COMPOTUBIIEHUS PEIUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaIeIbHOE
COEIMHEHUS IPOBOJHUKOB
JlaGopaTtopnast pabota "IIpoBepka mpaBuia
43 CJIO’KEHU S HANPSKEHUN MpU bubmuorexa [JOK
[OCJIENOBATEIbHOM COEIUHEHUHU IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos"
JlaboparopHnas pabora "lIpoBepka mpasuiia
49 s CII/)IJIBI 1;OKaIIJI U 1na aJIl?IeJIBIiIOM ’ bubmmorexa [IOK
A P P " https://m.edsoo.ru/ffOaadle
COCIMHCHUU PE3UCTOPOB
50 Pemenue 3ana4 Ha npuMeHeHne 3akoHa OMa bubnnorexa [HOK
JUIS Pa3jIn4HOr0 COEUHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH JIEKTPUUYECKOTO TOKA. bubnuoteka [IOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHas pabota "OnpezneneHue bubnuoreka LIOK
paboThI M MOILITHOCTH AJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUecKHe e 1 MoTpeOuTenn
P . P bubmuorexa [JOK
53 3JeKTpUYEeCcKoi sHeprun B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroToBKa K KOHTPOJIBHOM pabOTE IO TeMe
54 "DneKkTpuyuecKue 3apaabl. 3apsHKEeHHBIE Tella bubnmuoteka [IOK
U UX B3auMoencTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUI TOK"
55 KonTponbhas pabota no teme bubnumoreka LIOK

"DnexTpudeckue 3apsibl. 3apsHKEHHBIE Tela

https://m.edsoo.ru/ff0abea8




U ux B3aumoenctsus. [locTOSTHHBIN
ANEKTPUUECKUH TOK"

56 ITocTossHHBIE MATHUTHI, UX B3aUMOJICHCTBHC
57 VYpok-uccinenoBanue "M3yuenue nonei bubnmoreka [JOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe mojie. MarautHoe 1moJie 3eMjIu 1 bubnuoteka [IOK
€ro 3Ha4Y€HHeE JJIs JKU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnbIT Opcteaa. MarauuTHoe noJje
bubmuorexa [JOK
59 ANEKTPUYECKOr0 Toka MarHuTHoe mose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
" . bubmuorexa [JOK
60 JlaGopaTtopnast pabota "M3ydeHue neicTBus
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIS Ha MPOBOAHHUK C TOKOM
DIIEKTPOABUTATEND TIOCTOSIHHOTO TOKA.
61 " . bubmuorexa [JOK
CIIOJIb30BAaHUE AJIEKTPOJIBUraTenei B
. p https://m.edsoo.ru/ff0ac86¢
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
& OnbiTel @apajest. 3aKOH 3JE€KTPOMarHUTHOM
nHaykuuu. [Ipasuio Jlenna
OnektporeHepatop. CrocoObl MomyueHus
63 INEKTPUYECKON SJHEPTUH. DIIEKTPOCTAHIIUU
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHU
64 [ToaroroBka K KOHTPOJILHOH paboTe MO TeMe
"DNeKTpUYECKNe U MAarHUTHBIE SIBIICHUS"
65 KonTponbhas pabota no teme bu6mmoreka [LIOK
"DJIeKTPUUECKUE U MATHUTHBIE SBJICHUS" https://m.edsoo.ru/ffO0acb14
66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o bu6nmoreka [LIOK

teme "TermnoBsie sBiaeHUS"

https://m.edsoo.ru/ff0acc5e




PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

Bu6mmoreka [JOK

o1 teme "[IoCcTOSIHHBIN MeKTpuYeCcKuil TOK" ! https://m.edsoo.ru/ff0acdc6
63 PesepBHblii ypok. PaboTta ¢ TekcTamu 1o |
TeMe "MaruuTHbl€e sIBICHHS"
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 1yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpouabsubie | IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
1 Mexanunyeckoe nqBukeHne. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubnuorexa [IOK
MEXaHUYEeCKOT0O ABMKEHUS https://m.edsoo.ru/ff0ad474
. bubnuorexa [IOK
3 PaBHOMEpHOE NpSIMOIMHENHOE IBUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsIMOJIMHEMHOE IBUKEHHE. |
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [LIOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMXKEeHUsI. ['padux 1
CKOPOCTH
JlabopaTtopHas pabota "OnpeneneHue
7 CKOPEHHS TeJa IPU PABHOYCKOPEHHOM 1 1 bubmorexa [IOK
YErop DI pABHOYCIOPCHHO https:/m.edsoo.ru/ff0adb18
JBUKEHUU TTO HAKIIOHHOM TJIOCKOCTH
8 CBoOomuoe magenune ten. Onertel I annies 1
PaBHOMEpHOE ABMXKEHUE IO OKPY>KHOCTH.
. bubmuorexa [JOK
9 [Tepuon u yactoTta obpamenus. JInaeitHas u 1
https://m.edsoo.ru/ff0ael176
yIJ0Basi CKOPOCTH
10 LlenTpocTpeMHUTENbHOE YCKOPEHHE 1




bubmuorexa [IOK

11 [Tepsriii 3akoH HetoToHa. BekTop criib hitps//m.edsoo.ru/ff0ac6 12
2 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHozelicTByrOIAsA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axkon Hetotona. Cynepno3unus cui E::i?;;fiigﬂ?}fi 02c082
14 Pemenue 3a1ay Ha NpUMEHEHHE 3aKOHOB bubnnoreka [IOK
Herorona https://m.edsoo.ru/ffO0aebbe
bu6mmoteka [LIOK
15 Cuna ynpyroctu. 3axon Iyka https://m.edsoi.lm/fanecaZ
16 Pemenue 3anau no reme «Cuiia ynpyroctu
17 JlaboparopHas pabota «OnpeneneHue bubmmoreka [JOK
JKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnnorexa [IOK
18 Citna Tpeiiiis https://m.edsoﬁu/fanﬂ%
19 Pemenue 3anay no reme «Cusa TpeHus» bubmmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpenenenue bubnnorexa [IOK
K03 dULIEeHTa TPEHUS CKOJIbXKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenne 3ama4 mo Teme "3akonbl HeroToHA. bubnuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ff0afb8e
» Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [IOK
TATOTEHUS. Y CKOpEHHUE CBOOOTHOTO TTaJICHUS https://m.edsoo.ru/ff0af044
VYpok-koupepenius " J[BukeHne T€71 BOKPYT
23 rpaBuTalinoHHoro neHTpa (ConHevHas
cucrema). ['anaktuku"
o Pemenue 3amad mo teme "Cuna TSOHKECTH B but6mmoreka [JOK

3aKOH BCEMUPHOIO TAroTeHus"

https://m.edsoo.ru/ff0af5f8




HepBa;I KOCMHUUYECKas CKOPOCTh.

bubnnorexa [JOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHOW TOYKHU.
26 AoGcooTHO TBEpAOE Teo. PaBHOBecHe bubnnoreka [IOK
TBEPIOTO TeJIA € 3aKPETUIEHHONW OCBIO https://m.edsoo.ru/ff0afe36
BpallleHUs
27 MowmeHnT cuinsl. LieHTp TskecTn
73 Perrenne 3amay mo teme "MOMEHT CHIEL. bubnnorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe O TEME
29 "MexaHuueckoe ]:E)KGHI/IG ’ bubmmorexa LIOK
. g " ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbnas pabora o teme
30 "MexaHn4YeCcKOe IBIKEHNE bubmorexa LHOK
N | ) https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynec Tena. Ummynsc cuibl. 3aKoH
bu6nmmoteka [IOK
31 COXPaHEHHUS UMITyJIbCca. YIIPyroe u
. https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMoJeiCTBIE
0 Pemenue 3aga4 no reme "3aKOH COXpaHEHUs bubnnoreka [IOK
uMmmysibca” https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepenius "PeakTHBHOE NBIKEHUE
B IIPUPOJIE U TEXHUKE"
but6mmoreka [JOK
34 Mexanunueckas paboTa U MOIITHOCTb
P H https://m.edsoo.ru/ff0b0ag4
35 PaboTa cumbl TsSKECTH, CHITBI YIPYTOCTH U bubnuoteka [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHas pabora «OnpeneneHue

paloThI CHITBI TPEHHSI IIPH PABHOMEPHOM




JABHXXCHHU TEJ1a 110 FOpHSOHT&J’IBHOﬁ
IMOBCPXHOCTU»

Cas13b 3Hepruu u padbotsl. [loTeHnnanbHast

37
SHeprus
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA bubnnoreka [IOK
COXpPAaHEHUsI SHEPTUU https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE NBHKEHHE U €T0 bubnnorexa [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue konebanus. BelHyKIeHHBIC bubnnoreka [IOK
koJjiebanus1. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U PY>KUHHBIA MassTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb IEPHOJA
44 K(E)H€6aHHfI OT KE€CTKOCTHU NIPYKUHBI U nfaccm bubmorexa HOK
Py https:/m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue sHEPrUM MPU MEXAHUIECKUX
KOJIeOaHUSAX
Jlaboparopnas pabota «Onpenenenue
46 qaCTOI’)TLI Hpne 1/1}2) a KOﬂe6a11;)HI7I MPYKUHHOTO bubmorexa [IOK
pHoa Py https://m.edsoo.ru/ffOblaec
MAasiTHHKA
47 Pemrenue 3aa4 Ha npeBpallieHue YSHEPTUU
MIPU MEXaHUYECKUX KOJICOAHUSIX
JlabopaTtopHas padota «IIpoBepka
PATOPHELP POBEDEa BuGmotexa ITOK
48 HE3aBHUCHUMOCTH Ieproaa KoeOaHuii rpy3a,

IMOABCIICHHOI'O K HUTHU, OT MAaCCBI I'py3a»

https://m.edsoo.ru/ff0b197a




Mexaumnueckue BoaHbL. CBOiCcTBa

49 MeXaHn4deckux BoJH. IIpomonbHbIe U buGnnorexa [IOK
P https://m.edsoo.ru/ff0b21fe
MONEPEYHbIE BOJIHbI
50 Ypok-koHpepeHmus "MexaHHuecKrue BOJTHBI
B TBEpAOM Teie. CelicMuYecKue BOJIHBI"
51 3Byk. PactipocTpaHeHue u oTpaxxeHue 3ByKa
5 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 Ypok-koH(pepeHus "Y 1pTpa3ByK U bubnnoreka [IOK
nH(}pa3ByK B IPUPOJIEe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeEMe
" bubnuorexa [IOK
54 3aKoHbI cCOXpaHeHHUsl. MexaHndeckue
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonTtponbHas pabota no reme "3akoHbI
55 cOoXpaHeHUs. MexaHn4ecKue KoeOaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnnoreka [IOK
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoIiCTBA DIIEKTPOMATHUTHBIX BOJIH. IIIKaIa
3J€KTPOMArHUTHBIX BOJIH
bu6mmotexka [IOK
58 KonebartenbHbIi KOHT
yp https://m.edsoo.ru/ff0b2c6c
Ypok-koHpepennus "Vcnonb3oBaHue
59 3JI€KTPOMArHUTHBIX BOJH AJISI COTOBOM bubmorexa [IOK
P https://m.edsoo.ru/fOb2fe6
CBSI3H
60 Pemenue 3ama4 Ha onpesieieHre YaCTOTHI U

JJINHBI BJIGKT”pOMaFHHTHOfI BOJIHBI




DneKTpOMarHuTHas MpUpo/ia CBETA.

bubnnorexa [JOK

61
CxopocTs cBeTa. BoaHoBbI€ CBOIICTBA CBETa https://m.edsoo.ru/ff0b31d0
& Ucrounuku ceera. [Ipsmonuneiinoe bubnnoreka [IOK
pacnpocTpaHeHue CBeTa https://m.edsoo.ru/ff0b3658
63 Ypok-koudepennus "3atmenus ConHIa u
Jlynsr"
3aKoH OTpa)keHUs cBeTa. 3epKana. Pemenue
64 3a/1a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHUS bubmmorexa [IOK
P P https://m.edsoo.ru/ff0b38c4
CBeTa
65 [Ipenomiienue cBera. 3aKOH NPETOMIICHUS bubnuoreka LIOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTPa’KEHUE CBETA.
bubnuorexa [JOK
66 Hcnonb30BaHue MOTHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpaXXE€HUS B ONTHYECKUX CBETOBOAAX
Ypok-koHpepennus "Vcnonb3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHMUSI:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
bu6mmoteka IIOK
68 Jlunzel. OnTHYecKast CUTa JTMH3bI
https://m.edsoo.ru/ffOb3f2¢c
69 Pemenue 3a1a4 Ha onpeneneHue GOKyCHOTO
PACCTOSIHUS U ONITHYECKOW CHJIBI JIMH3BI
but6mmoreka [JOK
70 [TocTpoenne n3o00pakeHH B THH3AX
P P https:/m.edsoo.ru/ff0bd4da
JlabopaTopHas pabota "OmnpeneneHue
71 box SHOFI(: ach:)TOﬂHHﬂ )51 ofm/mecxoﬁ CUJIBI bubamorexa [HOK
y Ii " https://m.edsoo.ru/ff0b4206
coOuparoIei JINH3bI
7 VYpok-koupepenius "OnTuueckue JMH30BbIC bubnnoreka [IOK

npudopsr”

https://m.edsoo.ru/ff0cOa7e




bubmuorexa [IOK

73 ['ma3 kak onTuyeckas cucrema. 3peHue https://m.cdsoo.ru/fObA684
74 Ypok-koudepennus "ledhextsl 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenue Genoro ceera B criekTp. OmbITHI
75 Hprotona. CnoxkeHue CrieKTpaibHbIX [IBETOB. Bubmorexa IOK
Jlncniepens caera https://m.edsoo.ru/ff0c0f4c
76 BonHoBEIE cBOICTBA CBETA: AMCIEpCHS,
uHTepdepeHus u TudpaKius
77 Omnsitel Pezepdopaa u nnanerapHas MOA€b bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
79 Hcnyckanvie ¥ OTJIOIEHHE CBETa aTOMOM. bubmmoreka [JOK
KBanTe1. JInHElHUaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 PannoakTHBHOCTE U €€ BUOBI bubnnorexa [IOK
https://m.edsoo.ru/ff0c1672
31 Crpoenue aromHoro sapa. Hykinonnas bubmuorexa [JOK
MOJCIIb https://m.edsoo.ru/ffOc18ac
Ypok-koHpepeHus "DKcrnepruMeHTalIbHbIE
82 METO/IbI ucciaeaoBanus yacTuil. OTKpbITHE
IIPOTOHA U HEUTpOHA"
bu6mmoreka [IOK
83 PannoaktuBHble peBpaienys. M30Tonsl https://m.edsociu/ffOc] ald
24 Pemenue 3ama4d o reme: "PagnoakTuBHbIE bu6mmoreka [IOK
IIpeBpaleHus " https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nonypacnana
26 Ypok-koupepenius "PagnoakTHBHBIE bubnuoteka [IOK

W3JIy4EHHUS B IPUPOAE, METUIIUHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126




37 SnepHble peakiuu. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsiA0BOTO U MacCOBOI'0 YHCEN https://m.edsoo.ru/ffOc1c58

28 DHeprus CBsi3u aTOMHBIX siiep. CBsI3b Macchl bubnnoreka [IOK
U DHEPTUU https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3amad o teme "SAnepubie peakuun"

90 Peakuuu cuHTe3a u nenexusd saep. bubnnoreka [IOK
Ucrounuku 3neprun ConHLa U 3BE3]1 https://m.edsoo.ru/ffOc1e88
Ypok-koHdepenus "SnepHas sHepreTuka.

91 JleficTBUS paInOAKTUBHBIX U31y4YEHUN HA
JKHBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeEMe

9 "DJIeKTPOMarHuTHOE MOJIE. bubmmoreka [JOK
DneKTpoMarHuTHbIe BOJIHbL. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
siBIIeHUsA"

KonTponbHas pabota o teme

93 "DIeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
siBIIeHUA"

o4 [ToBTOopenue, o6o6menue. Jlaboparopusie bubmuorexa [JOK
paboTsl 1o Kypcy "Bzaumopeiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenue

95 pacyYeTHBIX M KaU€CTBEHHBIX 3a7a4 10 TEME brbmorexa [OK
"TeroBbe npomecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0600meHue. Pemenue

96 PacUYEeTHBIX M KQUeCTBEHHBIX 3a71a4 TI0 TEME bubamorexa [HOK

"KIIJI TerioBeIX aBUTaTeiaci”

https://m.edsoo.ru/ff0c2a22




[ToBTropenue, o6o6menue. Pemenne

97 ACUETHBIX M KAYECTBCHHBIX 33]1a4 TI0 TEME 1 bubmmorexa [IOK
P e https://m.edsoo.ru/ff0c2b30

KII/I anexTpoycTaHOBOK

08 [ToBTOpenue, o6o6menue. JlaboparopHsie 1 | bubnnoreka [IOK
paboTsl o Kypcy "CBeToBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMHM 110 TeMe "3aKOHbI COXpaHCHUS B 1 bubmorexa HOK

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

MEXaHUKe

100 [ToBTOpenue, o6o6menue. Pabota ¢ | bubmmoreka [JOK
tekctamu 1o Teme "Konebanus v BOJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o6o0menue. Pabora ¢ 1 bubnuorexa LIOK
TekcTamHu 1o TeMe "CBeToBbI€ sIBIICHUSA" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o6menue. Pabora c

102 TekcTamu 1o Teme "KBaHToBas u sepHas 1
¢du3uka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22







YYEBHO-METOJNUYECKOE OBECIIEHEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka: 7-i kiacc: 0a30BbIi ypoBeHb: yuebHuk, 7 kiacc/ [epomkun U.M.,
NBanoB A.U., AkiimonepHoe odmiectBo «M3aarensctBo «IIpocBerieHne»

» ®usuka: 8- kiacc: 6a30BbIN YpOBeHb: yueOHUK, 8 knacc/ [leppimkun 1. M.,
NBanoB A. 1., AkinonepHoe o6miectBo «M3naarensctBo «IIpocBerienne»

» Gusuka: 9-i knacc: 0a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun U. M.,
I'yrauk E. M., UBanoB A. U., Iletpora M. A., AkiimoHepHOE OOIIIECTBO

«I/I3,[[aT€J'ILCTBO «HpOCBGIHGHI/IG»

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

Jlykammk B.1. COopHHK BONpOCOB U 3a1a4 1o gusuke. 7-9 ki — M.:
[Tpoceemenne, 2010

«KonTponpHO-U3Mepurtenbubie Matepuaisl. @usuka. 7 kinacc/Coct. H.U. 3opuH.
— 2-e uzn.,nepepad. — M.:BAKO, 2013
«KonTponsHOo-u3mMepurenbubie Matepuansl. Pusuka. 8 kinace/Coct. H.U. 3opuH.
— 2-e uzn.,nepepad. — M.:BAKO, 2013
«KontponbsHo-u3mepurenbubie MmaTepuansl. Pusnka. 9 xknacc/Coct. H.U. 3opun.
— 2-e u3n.,nepepad. — M.:BAKO, 2013
I'pomieBa O.U. KoHTpOaBHBIE U CAMOCTOSTENbHBIE pa0OTHI IO (hrU3UKe. 7 Kiacc:

K yueOHuky A.B. Ilepbiikuna "®usuka. 7 knacc" / O.U. I'pomuesa. - M.



H3narenscTBo "Dkx3amen", 2010

['pomueBa O.U. KontposnpHbie U caMOCTOSITETIbHBIE PAa0OTHI O (PU3KKE. 8 KIacc:
K yueOHuky A.B. [leppimkuna "®uzuka. 8 xnacc" / O.U. I'pomuesa. - M.:
M3narenscTBo "Ok3amen', 2010

I'pomuiea O.U. KoHTpOJBHBIE U CAMOCTOSTENbHBIE paboThI IO pu3uke. 9 Kiacc:
K yueOHuky A.B. Ilepbimkuna, E.M. I'ytHuk "®usuka. 9 kmacc" / O.W.

I'pomuesa. - M.: U3narenscTBo "Ox3amen", 2010

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Enunas konnekuus qudpoBbIiX 00pa3oBaTeIbHBIX pECYpCcoB. — Pesxum
noctymna: http://school- collection.edu.ru

DneKkTpoHHbIE YUeOHUKH 10 PU3UKe. — Pexxum nocTymna:

http://www.fizika.ru
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