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IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABJICHA Ha OCHOBE
HOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM YpOBHE OCHOBHON 00pa3zoBaTeIbHOMN
nporpammel, npeactaBieHHbIX B I'OC OO0, a Taxke ¢ yuérom deaepanbHOd padodeil mporpaMMbl
BocniuTanus u Konuenmuu npenogaBanus yueOHoro npeamera «Pusnkay.
Conepxanue mporpaMMmel 1Mo (u3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaloIUXCSd W OpraHu3alUi0 HM3ydeHHs (U3MKM Ha JAEATelNbHOCTHOM ocHoBe. B
nporpaMMe Mo (pUM3MKe YYMTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOIrO MpeiMeTa B pealu3alud TpeOOBaHUi
OI'OC OOO k mIaHHpyeMbIM JMYHOCTHBIM W METANpeJIMETHBIM pe3ylbTaTaM OOyuYeHHs, a TakKkKe
MEKIIPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYYHBIX y4YeOHBIX MPEIMETOB HAa yPOBHE OCHOBHOI'O OOIIETo
o0OpazoBaHus.
[TporpammMa no ¢u3uKe ycTaHaBIMBAET paclpeseieHne yueOHoro Marepuaia no rojaM o0y4eHus
(mo xiaccam), mpejularaeT IPUMEPHYIO IOCJIEI0BAaTEIbHOCTh M3YYEHMsI TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3BUTHS IPEIMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaronIIXCsl.
[Tporpamma no ¢usuke pa3zpaboTaHa C LEIbI0 OKa3aHMS METOJUYECKOW IOMOIIM YUYUTENO B
co3laHuM paboueil mporpamMmbl 10 y4eOHOMY MpeIMETY.
OusnKa SBISETCSA CHUCTEMOOOPA3YIOUIMM JJIsi ©CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB H SIBJICHUH, H3y4aeMbIX XUMUECH, OMOJIOTHEH,
acTpoHoMHed M (uznyeckol reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAY4YHYI0 KapTUHY MHpa,
npefocTaBisieT Haubosiee sicHble 00pa3lbl MPUMEHEHHUSI HayyHOro METoJia MO3HaHUA, TO €CTh crocoda
IOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUDE.
OpnHa u3 TIaBHBIX 337a4 (pU3HMUECKOro 00pa3oBaHMs B CTPYKType OOIIEro 00pa3oBaHHs COCTOUT B
(OopMHPOBAHUY €CTECTBEHHO-HAYYHON IPAaMOTHOCTH U MHTEpeca K HayKe Y 00yJaroImuxcs.
N3yuenne ¢u3uku Ha  0a30BOM  YpOBHE  IHpeANoyaraeT  OBJIAJACHHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTD:
® HAy4YHO OOBACHATH SIBIICHUS,
® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATH JAaHHBIE U HCIOJIb30BATh HAayYHbIE J10KA3aTEIbCTBA JJIs MOTYYECHUS
BBIBOJIOB.
[lenn u3yyeHus: pu3UKU HA YpOBHE OCHOBHOTO 00IIero odopazoBaHus omnpeneneHsl B Konmenm
npenofaBaHus ydyeOHoro mpenmera «®Pusuka» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit
denepanuy, peaau3yoLUMX OCHOBHbIE 00IIe00pa3zoBaTelbHblE MPOrpaMMBbl, YTBEPKIEHHON pelleHUueM
Konnerun Munuctepcta npocenienus Poccuiickoit ®@eneparun (nmporokon ot 3 gexadpst 2019 r. Ne
[1IK-48H).
Henun usyvyenus puznkm:
e npuoOpeTeHne HMHTepeca W CTPEeMJIEHHMs] OOy4YaroIIMXCs K HaydHOMY H3YYEHHMIO TNPUPOIBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BHUTHE NPEACTABICHUI O HAYYHOM METO/Ie O3HAHUS U (POPMUPOBAHHE HCCIIEA0BATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYyYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yYeHHs] OCHOB CTPOCHMS MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHUE TPEJICTaBICHUNH O POJM (UMKH A Pa3BUTUS IPYTMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHii;

® pa3BHUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oyayiiei npodeccuoHanbHON AEITeIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJaIbHEHIIEMY O0yYEHHIO B 3TOM HalpaBJICHUH.



JlocTrxkeHne 3TUX Ielei ImporpamMMmbl Mo (QU3UKe Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHMS

o0ecreunBaeTcs pelieHueM CIeAYIOMUX 3a1a4:

e npuoOpeTeHHe 3HAHWK O JMCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHHM OINMCHIBATH U OOBSACHATh (DU3UYECKHE SBICHHUS C HCIOJIH30BAaHUEM
MOJYYECHHBIX 3HAHUI;

® OCBOCHHE METOJOB PEIICHUS MPOCTCUIINX PACUETHBIX 3a/1ad C HMCIIOJIb30BAHHEM (U3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

® pa3BUTHE YMEHUU HAOIIOJATh MPUPOJHBIC SBICHHUS M BBINIOIHATH OIBITHI, JTAOOPATOPHBIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX PUOOPOB;

e ocBocHHE TMPUEMOB paboTel ¢ wuHpoOpManueld (U3MUECKOTO COJCpIKAHUS, BKIIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JIOCTHKEHUSAX (PU3UKH, aHAIM3 U KPUTHYECKOE OILICHWBAHUE
nHpopmanuu;

® 3HAKOMCTBO cO cdepamu NpodhecCHOHANBbHON AEATeIbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUAX (DU3HUECKON HAYKU.

Ha m3ydenne ¢usuku (0a30BbIi yPOBEHB) HA YPOBHE OCHOBHOT'O OOIIETr0 0Opa30BaHUS OTBOIAMTCS

238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezen0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamMMe 1O (U3HMKE NepedeHb J1a0OpPaTOPHBIX pPabdOT M OMBITOB HOCUT
PEKOMEHAATENBHBIA XapakTep, YUUTENb JIeIaeT BHIOOp MpoBeneHUs J1ab0opaTOpHBIX pabOT U OMBITOB C
y4€TOM MHIUBHUAYAJIbHBIX OCOOEHHOCTEH oOOydJaromuxcs, CIUCKAa SKCIIEPUMEHTAIbHBIX 3aJaHuH,
IpeJlaraéMblX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOTO SK3aMeHa 110 (pU3HKe.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®u3nka — Hayka o npupoje. SBneHus npupoipl. Pu3nueckre ABJICHUSA: MEXaHUUECKUE, TEIUIOBBIE,
ANIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenune dusndeckux penndyuH. Ousndeckue npubdopsl. [lorpemnocts
u3MepeHnil. MexxayHapoaHas CUCTeMa €IMHMUII.

Kak ¢u3uka u npyrue ecTeCTBEHHBIE HAyKH H3y4yaroT Npupoay. EcTecTBeHHO-HAaydHBIH METO.
NO3HAHUS: HAOJIOJIEHUE, IIOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT IO
IIPOBEPKE TUIIOTE3, O0BsICHEHHE HabIt01aeMoro siBieHus. Onucanue GU3NYecKuX SBICHUN C MOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owuzmyeckue n0pUOOPHI M TpOUEAypa MPSAMBIX HM3MEPEHHH aHAJIOTOBBIM U IU(PPOBBIM

puoOpoOM.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHne 1EHBI IEIEHUS MKaJIbl HK3MEPUTEIHLHOTO IPUoopa.

W3mepenne pacCcTOsTHU.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Onpenenenue pasmMepoB MaJbIX TEI.

W3mepenne Temneparypsl IPU NOMOILIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIEPATYPBHI.
[IpoBenenue uccneqoBaHusl MO NPOBEPKE TMIIOTE3bI: JAJIBHOCTh MOJETA MIAPHUKA, IMYIIEHHOTO
TOPU30HTAIILHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOCHHMH BellecTBA.

CTpOCHI/IC BCIIECTBA: ATOMbI M MOJICKYJIBI, UX pPa3MCPLI. OHLITBI, JAOKa3bIBAOIIUE OUCKPETHOC
CTPOCHUC BCUICCTBA.

oA wWwNPRE

JBmwxenue yactull BemecTBa. CBA3b CKOPOCTH JABUKEHUS YaCTHI[ C TemIepaTrypoil. bpoyHoBckoe
nBwkenue, muddysus. BzanmoelicTBre 4acTUIl BENIECTBA: MPUTHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPIABIX (KPUCTAITHUECKUX )
Ten. B3auMoCBs3b MeXIy CBOMCTBAMU BEIIECTB B PAa3HbIX AarperatHbIX COCTOSHUAX U UX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKECHHUSI.

2. Habmopenue nudpdysuu.

3. HaOmromenue sBneHUM, OOBSICHSIOMIMXCS NPUTHKEHUEM WM OTTAJKMBAHHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. Oruenka AuamMeTpa aToMa METOAOM PsiIOB (C UcCToNIb3oBaHueM (hoTorpaduwii).

2. OmpITh IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MIPUTSKEHUS.

Paszgea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.

Mexannueckoe aBmkeHue. PaBHOMepHOe U HepaBHOMepHoe aBikeHHe. CkopocTb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SlBnenue wHepuuu. 3akoH MHEpUMH. B3anMopeiicTBUe Ten Kak NpUYMHA U3MEHEHHUS CKOPOCTH
IBUKEHHUsT Teld. Macca kak Mepa uHepTHOcTH Tena. IlnmoTHocTh BemiectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B e/IMHHUIIE 00BhEMaA BELECTBA.



Cuna xak xapakTepucTuka B3aumojeicTsus Tena. Cuna ynpyrocty u 3akoH I'yka. Mi3Mepenue cuibl
C MOMOIIbIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS M cuia TsokecTH. Cuila TSHKECTH Ha JPYrux IJIaHeTax.
Bec tena. HeBecomocTh. CiioxeHne CHII, HAIIPABICHHBIX MO OJHOM MmpsiMOi. PaBHOIEUCTBYIOIIAs CHII.
Cwiia Tpenusi. TpeHue CKOJIbKEHUs U TpeHUe NoKosl. TpeHune B pupojie U TEXHUKE.

Hemoncmpayuu.

=
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Habumronenne MexaHU4eCKOro IBUKEHUS Tela.

N3mepennie ckopoCTH MPSIMOJIMHEUHOTO JIBUXKEHUS.
Habmroienue siBieHUs] UHEPIIUH.

Habmroienue n3MeHeHus: CKOpocTy MU B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.

CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOA.

Jlaﬁopamopmﬂe padomul u onvimol.

1.

w

OnpezneneHue CKOPOCTH PABHOMEPHOrO JABMXKEHMs (IIapUKa B JKUAKOCTH, MOJENIN
JIEKTPUUECKOr0 aBTOMOOWJISL U TaK Jlajee).

OnpeneneHue cpeAHeN CKOPOCTH CKOJIbKEHHsI OpycKa WM LIapHKa 110 HAKIIOHHOM IIIOCKOCTH.
Onpeznenenue IIOTHOCTU TBEPAOIO TeNA.

OnbITEl, AEMOHCTPHPYIOIIME 3aBUCHMOCTh pacTsDKEHHS (JegopManuu) TMPYKHHBI OT
IIPUIIOKEHHOM CHJIBI.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHMS CKOJIBKEHUS OT Beca Tela MU
XapakTepa COIIPUKACAOLINXCs IOBEPXHOCTEN.

Pa3nes 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

HaBnenue. CrocoObl yMEHBIICHUS W YBEJIMYCHHS JdaBieHus. JlaBieHue rasza. 3aBUCHUMOCTH
naBieHHusl Tra3a OT o0wnéma, TemmepaTypsl. llepemaua naBneHust TBEPABIMU TeNaMH, XHUAKOCTAMU H
razamu. 3akoH [lackans. [IneBmaTuueckue MamuHbl. 3aBUCUMOCTH JIABICHHS JKUIKOCTH OT TITyOWHBI.

lMunpocratuueckuii napanokce. CooOuiaromuecs cocyabl. [ uapaBanueckie MeXaHU3MBbl.

Atmocdepa 3emin u atMmocdepHoe naBieHue. [IpudYnHbBI CyIIecTBOBaHHUS BO3IYIIHOW OOOIOYKH
3emiu. OnbiT Toppuuennu. M3mepenune aTMocepHOro JaBiieHHs. 3aBUCHUMOCTb aTMOC(HEPHOTro
JIABJICHUS OT BBICOTHI Ha/l ypoBHEM Mopsl. [TpuGopsl amst u3mepeHust atMoc(hepHOro JaBJiIeHUs.

JlelicTBHE KMJIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teio. BeiTanmkuBaromias (apXxumenoBa) cuia.
3akon Apxumena. [TnaBanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.
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3aBUCUMOCTb JaBJIEHUS T'a3a OT TEMIIEPATypBhl.

Ilepenaya naBiieHUS KUIKOCTHIO U Ta30M.

Coo01aroniuecs: CoCy/sbl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPY:KEHHOM YacTH Tela W IUIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIIECH CUIIbI BECY BEITECHEHHOM XKUJKOCTH.

VYcioBue miaBaHus TeJl: IUIaBaHWE WJIM TOTPYKEHHE TEJl B 3aBUCHUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00b&Ma MOTPYKEHHOW B JKUAKOCTh YacTH
Tena.

Omnpenenenne BHITAIKUBAIOIIEH CUITBI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KHUAKOCTb.
IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEHCTBYIOLIEH HA TEJNO B KXUIAKOCTH, OT
MAaccChl Tela.



4. OmnbIThl, AEMOHCTPUPYIOINE 3aBUCUMOCTh BBITAIIKMBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YACTH TeJla U OT IUNIOTHOCTHU KUKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYHPOBAaHME JIOAKM M ONpejelieHue eé

rPYy30M0AbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTble MeXxaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuMiO paBHOBEcHs phlyara.
[IpumeHneHue mpaBuia paBHOBecHs pbluara K OJIoKy. «3onotoe mpaBmio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas 3Heprusi. Kunernueckast u noteHuuanpHas sHeprus. lIpeBpaienue ogHoro Buaa
MEXAHUYECKOM HEPTUU B APYroil. 3aKOH COXpaHEHUS JHEPIHU B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuusie pabomot u onvimol.

1. Ompenenenue paOOThl CHIIBI TPEHHS MPU PAaBHOMEPHOM ABIKEHHH Tella MO TOPU30HTAIHHON

MOBEPXHOCTH.
2. HccnenoBaHue yClI0BUI paBHOBECHS pblyara.

w

N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.
4. M3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPIUH.

8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETHUYECKOM TEOpUHM CTPOCHHS BemiecTBa. Macca u
pasmepbl  atoMOB M MOJIeKyJ.  OmbIThI,  TOATBEP)KIAIONIME  OCHOBHBIE  TOJOXKEHUS
MOJIEKYJISIPHO-KMHETHYECKOI TEOPUH.

Mopnenu TBEPAOTO, KUAKOTO W Ta3000pa3HOrO COCTOSHMI BemiecTBa. Kpucramnumdeckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, JKHAKOCTEH M TBEPIBIX TEJI HA OCHOBE IMOJIOKEHUMN
MOJIEKYJIIPHO--KUHETHYECKON Teopuu. CMauyMBaHUE U KaNWJUBIPHBIE sIBJICHUS. TerioBoe pacliupeHue u
cKaTHe.

Temnepatypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKEHUs 4acTHL. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEW HSHEpPruM: TEIUIonepenada W CoBepIieHre padoThl. Bumbl
TeTJIOTNepeIauu: TEIUIONPOBOIHOCTh, KOHBEKITUS, U3ITYUCHHE.

KonnuecTBo TemnoTel. Y ienbHas TEIIOEMKOCTh BelIeCTBA. Termio00MeH U TeMI0BOe paBHOBECHE.
VYpaBHenue TerioBoro OamaHca. IlmaBreHue u OTBepleBaHWE KPHUCTAJUIMYECKUX BEIIECTB. Y IENbHAS
Teruiota miaBieHus. [lapooOpasoBanme u koHneHcanus. Vcnapenuwe. Kumenuwe. YaenpHas Termiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATyphl KUTIEHUS OT aTMOC(HEPHOTO JTaBJICHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunatmner paboTel TeruoBbix aurareneid KIIJ| temmoBoro asurarens. TerioBble ABUTATENTH U
3al[UTa OKPYKAIOIIECH Cpeabl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.
1. HaGmonenue O6pOyHOBCKOTO JBUKECHHUSI.
Hab6mronenue nuddysun.
3. HaOGmroneHue siBICHUN CMaYMBaHUS U KAWJUIIPHBIX SBJICHHM.

b

Habmroienue TemnnoBoro pacimpeHus Ted.
V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

b



[IpaBuna uamMepeHus: TeMnepaTypsl.
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7. Bwugpel reronepenayu.

8. OxyaxxaeHue Mpu COBEPIICHUU paOOTHI.

9. HarpeBanue rpu coBepilieHUU PaOOTHl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEMN pa3IMUHbIX BEIIECTB.

11. HaOmroneHue KUIeHUs..

12. HaGmnroieHue nocTostHCTBA TEMIIEPATypPhI MPH TIaBJICHUH.

13. Moaenu TeroBbIX JBUTATEIICH.

Jlabopamopuwie pabomsl u onvimol.

OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHUS.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnBITH O HAOIIOICHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TE.

Onpenenenue AaBICHUS BO3/yXa B OaJUIOHE LIMPUIIA.

e wnN e

OnbIThHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro oObéMa M HarpeBaHHs
WJIU OXJIaXKICHHUSL.
6. IlpoBepka rHUMOTE3bl JUHEHHOW  3aBUCMMOCTH  JJIMHBI ~ CTONOMKA  JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HaGmoneHue m3MeHEHHs BHYTPEHHEW SHEPrUH Tejla B pe3yibTaTe TEIUIONepenayd u padoThI
BHEIIHUX CHUII.
8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MIPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOABI.
9. OmnpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH IpH TEIJIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LUINHAPOM.

10. Onpenenenue yneabHONU TEIIOEMKOCTH BEILLIECTBA.

11. ccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTU BO3yXa.

13. Onpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIBJIA.

Pa3nes 7. JnekTpuyeckue H MATHUTHBIC SIBJICHHUS.

DnekTpuzanus Tenl. JlBa poaa dIEKTpUUYECKUX 3apsiaoB. BzauMoaeiicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEUCTBUS 3apsKEHHBIX TeJl OT BEJIMYUHBI 3apsA0B M PACCTOSHUS
MEX]y TeTIaMH ).

Onektpuueckoe mnone. Hanpskx€HHocTe anekTpuyeckoro mnois. IlpuHnun cynepnosuuuun
JNEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexktpuueckux 3apsoB. DJIEeMEHTApHBIM dJeKTpudeckuid 3apsa. CTpoeHue aroma.
ITpOBOAHMKY M TUAIIEKTPUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsa.

ONEKTPUYECKUHA TOK. YCIOBHS CYIECTBOBAHMS JJEKTPUUECKOrO TOKAa. VICTOUHMKHM MOCTOSHHOTO
TOKa. JeHCTBUS AJIEKTPUYECKOro TOKa (TEIIOBOE, XMMHMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK B
KUAKOCTSX U razax.

Onexkrpuueckas nenbs. Cuwila Toka. DiekTpuueckoe HampspkeHue. CONpOTHBIIEHHE NPOBOJHHUKA.
VYaensHoe comnpoTuBieHHE BemiecTBa. 3akoH Owma jang  ydactka nenu. [locnenoBarenbHoe W
napauieIbHOE COeIMHEHUE MTPOBOIHUKOB.

Pabora M MOHIIHOCTH 3JE€KTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuyeckue LEnu U
HOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrositHHBIE MarHuUThl. B3anMozelicTBHEe NMOCTOSSHHBIX MAarHUTOB. MarHutHoe moje. MarautHoe
nosie 3eMiid M €ro 3HadeHue il xKu3HU Ha 3emie. OneIT Dpcrena. MarHuTHOE MoJie AIEKTPUYECKOro
Toka. [IpruMeHeHune 311eKTpoMarHuToB B TeXHUKe. JleficTBHe MarHUTHOTO IOl Ha MPOBOJHUK C TOKOM.
ONEeKTPOABUTATEb IIOCTOSIHHOTIO TOKA. VICII0/Ib30BaHKE AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAaX
Y Ha TPAHCIOPTE.



Oneitel @apanes. SIBieHue 31eKTpoMarHuTHOM uHAyKuuu. IIpaBuno Jlenna. DnekTporeHeparop.
CriocoObl MosyueHHs! 3JIEKTPHUUECKOM HSHEPruu. DIEKTPOCTAHLIUH Ha BO300OHOBISIEMBIX HCTOYHHKAX

SHEPTUH.

Hemoncmpayuu.
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DJneKkTpusanus Ted.

J{Ba poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKash MHTYKIIHSI.

3aKOH COXpaHEHHMS JICKTPUUECKUX 3aPsJIOB.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

W CTOYHHKH TOCTOSHHOTO TOKa.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKUI TOK B )KUIKOCTH.

. 'a30BBbIii pazps.

. 3mepeHue cuiibl TOKa aMIepMETPOM.

. U3mepenune 31eKTpuYecKOoro HaIpsKEHUs BOJIbTMETPOM.

. Peocrat u marazuH cOnpoOTHBIICHUMN.

. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJIOCOB MAarHUTa.

. MozenupoBaHue MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. lelicTBue MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

. OneiTel Dapanes.

. 3aBUCUMOCTD HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHMSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimol.
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10.

11

OnbITh IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue JeNCTBUSA SJIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKH.

CO6opka u mpoBepka paboThl NEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJnpoBaHHUe CUIIbI TOKA.

W3mepeHue u perynpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pPEe3UCTOp, OT CONPOTUBICHUS
pe3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.

OneITHI, AEMOHCTPUPYIOILINE 3aBUCUMOCTH JJIEKTPUYECKOIO CONPOTUBIIEHHS IMPOBOAHHMKA OT
€ro JUTMHBI, TUIONIA/Id TIONIEPEYHOr0 CEYEHUs U MaTepHara.

[IpoBepka mpaBuia CIOXKEHHS HANpPSDKEHUH MPU  IOCIEJOBATEIbHOM COEAUHEHUH JABYX
PE3UCTOPOB.

ITpoBepka nmpaBuiIa AJ1sl CUIIBI TOKA MIPH NTApAJIIIEIbBHOM COEAMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

. Onpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PEe3UCTOPE.
12.
13.
14.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HYIIETO Yepe3 JIAMITIOUKY, OT HANpsHKEHUS Ha HEH.
Omnpenenenne KIIJ] narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOEHCTBUS MIOCTOSTHHBIX MAarHUTOB.



15. VI3yyeHre MarHuTHOT'O 110JIsI HOCTOSIHHBIX MarHUTOB NPH UX OOBEAMHEHUH U pa3ICIICHUH.

16. HccnenoBanue AeCTBUSA 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJAECHCTBUS KaTYIIKH C TOKOM M MarHuTa
OT CUJIBI TOKA M HAaIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4yeHne AeUCTBHSI MArHUTHOTO OJIA HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. U3mepenune KIIJI anekTpoaBUraTeIbHOW YCTAaHOBKH.

21. OnbITH IO UCCIEAOBAHUIO SBJIEHUS 3JEKTPOMAarHUTHON MHIYKIMM: UCCIIEI0OBAaHUE W3MEHEHUN
3HA4YCHUS U HAIPABJICHUS] UHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBumkeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTD
MEXAHUYECKOT0 ABMKECHHs. PaBHOMEpHOE NpsIMONIMHENHOE IBMKeHUEe. HepaBHOMEpHOE PsIMOJIUHENHOE
nBukeHue. CpeaHsisi © MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABM)KEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOE JBKeHue. CBoOogHoe maaeHue. OnbITh
lNanuines.

PaBHOMepHOE ABMKEHHME MO OKpYXHOCTU. [lepuon u yactora oOpamienus. JluneiHas u yriosas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH HerotoHa. Bropoit 3akoH Hsrorona. Tpermit 3akoH Herorona. Ilpunnun
CYINIEPIO3ULINH CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: Cuiia TPEHHUs CKOJIBKEHHS, CUJIa TPEHHs IIOKOS,
Jpyrue BUJbl TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHUPHOIO TSTOTEHMs. YCKOpeHHEe CBOOOIHOro mnajaeHus. [[BuxeHue
ianeT Bokpyr Connua. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTh U eperpys3Ku.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

WUmnynec Tena. U3menenne nmmyinbca. Mnynbsc cuibl. 3aKOH coOXpaHEeHMsI UMITylbca. PeakTuBHOE
JBUKECHHUE.

Mexanunueckas paboTa U MOIIHOCTb. PaboTa CHIT TSKECTH, YIPYrocTH, TpeHus. CBs3b 3HEPruu U
pabotel. [loTeHanbHas 3Heprus Tena, NOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. [loTeHnanbHas sHeprus
cxkaroil npyxusbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOM SHEPruu. 3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HalmroneHne MeXaHn4eCcKoro JIBUKEHHUs TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE NTyTE€H U TPAEKTOPUI IBMIKEHUS OJHOTO U TOTO )K€ TeJla OTHOCUTENILHO Pa3HBIX Tell
OTCYETA.

H3mepenne CKOpPOCTH U YCKOPEHHUs NIPSIMOIUHENHOTO ABUKCHUS.

HccenenoBanue nNpu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUSL.

Habmionenue nBMXeHHs Tella M0 OKPYKHOCTH.

Habnronenne MexaHMYeCKuX SIBJICHHH, MPOUCXOAIINX B cucteMe oTcuéra «Temexkay mpu eé
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PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEJILHO KaOMHETa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TENA U AEUCTBYIOLIEH Ha HETO CUIIBIL.
8. HaOmoneHune paBeHCTBA CHJI IPY B3aUMOJICHCTBUU TeJl.
9. H3meHenwue Beca Teia IIpU yCKOPEHHOM JBUYKEHUU.
10. [Iepenavya ummysabpca Ipu B3aMMOICHCTBUM TEIL.
11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECHCTBUHU Tell.



12. CoxpaHeHue UMITyJbca IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHne uMIyibca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHre peakTUBHOTO JBU)KECHUSI.

15. CoxpaHeHre MEXaHU4ECKOM SHEpruy Ipu CBOOOJHOM MAJCHHH.

16. CoxpaHeHue MEXaHUYECKOW YHEPIUM IIPU IBH)KEHUU TeJIa 110 IEHCTBUEM TIPY>KUHBI.

Jlabopamopnuvie pabomot u onvimeol.

1. KoHcTpynpoBaHuUE TpaKTa Jjs pa3roHa U JaJIbHEHIIEro paBHOMEPHOI'O JBUKEHUS LIapUKa WU
TEJIEKKH.

2. OmnpeneneHue cpeHEH CKOPOCTU CKOJIbXKEHUs OpyCKa WIIM JBM)KEHUS IIApUKa [0 HAKJIOHHOU
IJIOCKOCTH.

3. Omnpeznenenue yCKOpPEHHs Tela IPU paBHOYCKOPEHHOM JBUKCHHUH 110 HAKJIIOHHON IUIOCKOCTH.

4. WccnenoBaHue 3aBUCHMOCTH IyTH OT BpPEMEHH IIPH PABHOYCKOPEHHOM JABIDKEHHH 0e3
Ha4yaJbHOW CKOPOCTH.

5. IIpoBepka rumoresbl: €CiIM MPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJlbHOW CKOPOCTH ITyTH

OTHOCSTCS KaK psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIUE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.

Onpenenenne KodhHUIUEHTA TPESHUSI CKOJBKCHHSL.

Omnpenenenue KECTKOCTU NPYKUHBI.

L oK Noe

Omnpenenenne pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM ABMKEHHUM Telld 1O TOPU30HTAIBHON
MOBEPXHOCTH.

10. Onpenenenue paboOThI CUIIBI YIIPYTOCTH NMPU MOIBEME IPy3a C UCIIOJIB30BAHUEM HEIMOABUKHOTO

Y TIOJIBHYKHOTO OJIOKOB.

11. i3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

KonebartenbHoe aBmkenne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOAHUIA: IEPUO/I, YaCTOTa, aMIUIUTY/A.
MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKU. [IpeBparienne sHepriuu npu KoyiedaTeIbHOM JIBHKCHHU.

3aryxatomue koynebanus. BeinyxaeHHsie konedanus. Pesonanc. Mexanndyeckue BosiHbl. CBOMCTBa
MeXaHW4YecKux BOJH. IlponmosnbHblE U TonepedyHble BOJIHBL. JIIMHAa BOJHBI M CKOpPOCTh €€
pacnpocTpaHeHHs. MexaHN4eCKHUe BOJIHBI B TBEPIOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmroneHue xosnebaHuil Tel Mo JeHCTBUEM CHUIIbI TSKECTH U CUIIBI YIIPYTOCTH.
2. HaGmopnenue xoneOaHUi rpy3a Ha HUTU U Ha TIPY>KUHE.

3. HaGmioneHue BBIHYX/IEHHBIX KoJeOaHHUI U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJH (HA MOJAETH).

5. HalumoneHnune 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKycTHYeCcKul pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenune 4acTOTHI M NEpHOA KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezneneHue 4acTOTHl U Mepro/ia KojaeOaHHid MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TepHoja KoJeOaHWN MOJBEHIEHHOIO K HHUTH Ipy3a OT JAJUHBI
HUTHU.

4. WccnenoBaHue 3aBUCUMOCTH TepHoJia KoieOaHU PY>KUHHOTO MasTHUKA OT MacChl Ipy3a.

5. TIpoBepka HE3aBUCUMOCTH IE€pHO/Ia KOJICOAHUH Irpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpysa.

6. OnbITl, JAEMOHCTPUPYIOILINE 3aBHCUMOCTh Mepuoja KoJeOaHUH NPYKMHHOTO MasTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHusI.

Paszpnen 10. DnekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.



DNIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ixana 3neKTpOMarHUTHBIX BOJIH. MCTIOIB30BaHKE SJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.
DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopuusie pabomot u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBas mozenb ceta. Mctounuku csera. IIpsMonuHeliHOE pacipocTpaHEHHE CBETa. 3aTMEHHUS
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkasno. 3aKOH OTpa)KEHHUs CBETA.
[Ipenomnenue cBera. 3akoH mnpenomiieHHs cBeTa. [lodHOe BHYTpeHHee OTpa)K€HUE CBeTa.
Hcrnonb30BaHKE MOTHOTO BHYTPEHHETO OTPAXKEHMS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B muH3e. OnTudeckas cuctema goroanmnapara, MUKpOCKOIa U Teyneckona. ['mas
KaK OITHYECKasl cucTemMa. bin3opykocTs U 1a1bHO30PKOCTb.
Paznoxenune Oenoro ceera B crnekTp. OmnbiTel HploToHa. CrokeHuE CHEKTPaJbHBIX ILIBETOB.
Hucnepcus cera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
Onrtruyeckuii CBETOBO/I.
Xon styueit B coOnparomei Junse.
Xox JIydeil B paccenBarole JIMH3E.
[Tosryuenue n300pakxeHUii ¢ MOMOILBIO JIUH3.
[Tpuntmn neiictBust GpoTroanmnapaTa, MUKPOCKOIIA U TEIECKOTA.
10. Mopaens rna3sa.
11. PaznokeHue 6emoro cBeTa B CIEKT).
12. Tlonyuenue 6eoro cBeTa Mpu CIOKEHUH CBETAa PAa3HBIX I[BETOB.
Jlabopamopnwvie padbomovt u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JIy4a OT yrila NaJeHusl.

LNk WNE

2. H3yueHue XxapaKTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH yriia MPETOMIICHUSI CBETOBOTO JIyda OT YIila MaJIeHusl Ha TPaHUlIe
«BO3JTYX—CTCKIIO».

[TomyyeHue n300paskeHUit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.

OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

N o v e

OnbITH IO BOCTIPUSATHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.
Pa3zle.11 12. KBaHTOBBIC ABJICHHS.
Onwitel Pesepdopna u mnnanerapHas mozenb aromMa. Mopens aroma bopa. Hcnyckanue u
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThie CIIEKTPHI.
PagnoaktuBHOCTh. Anb(a-, 6era- u ramma-usnydeHus. CtpoeHue aToMHoOro sjapa. HykiaonHas
MoJieIb aTOMHOTO sA1pa. M3oTonsl. PannoaktuBHele npeBpaienus. Ilepuon nonypacnana aToMHBIX sEp.
S nepuble peakiuu. 3aKOHBI COXpAaHEHUS 3apsI0BOTO U MAaCCOBOTO YMCE. DHEPIHs CBSI3U aTOMHBIX
anep. CBs3b Macchl U 3Hepruu. Peakuuu cuntesa u nenenus anaep. crounuku snepruu ConHua u 3BE31.
SAnepHas sHepreTuka. [leiicTBYUS paguOaKTUBHBIX U3JIyYE€HUN Ha KUBBIE OPTaHU3MBI.
Hemoncmpayuu.



CHeKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrnexTphl pa3aMyYHbIX I'a30B.

CnexTp BoaoOpoa.

Habmronenue TpexkoB B kamepe Bunbcona.

Pabora cuéryrka HOHU3UPYIOMINX U3TYUCHHI.

. Perucrpanus uznydeHus: IpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopuvie pabomol u onvimol.

1. HaOGmroeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3JTYUYCHHUS.
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2. HccnepmoBanue TpPEKOB: M3MEPEHHME SHEPrUM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. HMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpPUTENHEHO--0000MIAIONINIT MOMY/Ib TMPEAHA3HAYCH JJIs CHUCTEMATH3allid U O00OOIICHUS
MPEIMETHOTO COJEP)KAHUS W ONbITa JEATEIBHOCTH, MPUOOPETEHHOrO MPH HU3YUYEHHWU BCEro Kypca
¢busnky, a Takxke AN TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy Mo ¢(usuke ams
oOyuaronuxcsi, BHIOpaBIINX ITOT y4EOHbIN MPEIMET.

[lpr WM3y4eHUW AAHHOTO MOAYINS PEATU3YIOTCS M CHCTEMATH3HPYIOTCS BHIBI JIEATEIHHOCTH, Ha
OCHOBE KOTOpBIX OOEeCreuYMBaeTCs ITOCTKEHHE TMPEAMETHBIX M METalmpeIMEeTHBIX IUIaHUPYEMBbIX
pe3ynbTaToB 00y4YeHwus, POopMHUpyeTCs eCTECTBEHHOHAaY4YHAas IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
UCCIICIOBaHMS SIBJICHUH TPUPOJBI U TEXHHUKH, OBJIAJCHHE YMEHHUSIMU OOBACHATH (DU3UUECCKHE SIBICHMUS,
PUMEHSIS TTOJTyYeHHBIE 3HAHUS, PEIIaTh 33/1a4H, B TOM YHUCJIE KAaUeCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AESITENBPHOCTHBIM XapaKTep NaHHOTO pasjena peaju3yercs 3a C4€T TOro, 4ro
oOyJaromuecs BHIMOMHSIIOT 33JaHUsI, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHWW pPAcCIlO3HABAThb W HAyYHO OOBSCHATH (PU3MUECKUE SIBICHUS B
OKpY’Karoiel pupoje 1 TOBCEIHEBHOM KHU3HH,

UCIIOJIb30BaTh HayYHbIE METO/IbI UCCIIEAOBAHMS (DU3HUECKUX SBJICHUH, B TOM YHUCIE JAJISl IPOBEPKH
TUIIOTE3 U MOJYYEeHUs] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HamOoOJIee Ba)KHBIX JOCTM)KEHUI COBPEMEHHBIX TEXHOJOIMH, Hampumep,
NPaKTUYECKOTO HCIOJIB30BAHUS PA3IMYHBIX MCTOYHHUKOB SHEPTHHM Ha OCHOBE 3aKOHA INPEBPAIICHUS U
COXpaHEHHsI BCEX M3BECTHBIX BUJIOB YHEPTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3yquI/Ie (1)I/IBI/IKI/I Ha YPOBHE OCHOBHOI'O 0611161"0 O6p330BaHI/I${ HaIIpaBJICHO Ha AOOCTUKXCHUC

JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare n3ydenus UMK Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHUS Yy 00ydYarouierocs

OynyT chopMupOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThI B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHUS:

— IPOsIBJICHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (hU3MUECKOI HAYKU;

— [IEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUICKUX YUIEHBIX--(DU3HUKOB,

2) rpaskIaHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX MTPOOIIEM,
CBSI3aHHBIX C IPAKTHYECKUM MTPUMEHCHUEM JOCTHKCHUN (PU3UKH;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCTIPUATHE ICTETUICCKUX KadeCTB (PM3MUSCKON HAYKU: €€ TApMOHUYHOTO MIOCTPOSHUS, CTPOTOCTH,
TOYHOCTHU, JJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

— OCO3HaHHE IEHHOCTU (U3UYECKON HAayKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, HHTEPECA K HUCCIIEI0BATENbCKON e TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBLHOT0 GJIATONOTYYHS:

— OCO3HaHWE IIEHHOCTH Oe3ormacHoro obOpasza KH3HH B COBPEMEHHOM TEXHOJIOTMUECKOM MHpeE,
BXHOCTU MpaBWJI OE30MAaCHOTO MOBEJIEHUST Ha TPAHCIOPTE, Ha JOpOrax, C JJIEKTPUUECKUM U
TEIUJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUAX;

— copMHUPOBAHHOCTH HaBbIKa pediekcuu, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOro e MmpaBa
y IPYTOro 4eJI0BEKa;

6) TPY10BOr0 BOCIIUTAHUA:

— AaKTUBHOE y4yacTHe B pEHICHWU TMpaKTUYECKHX 3adad (B pamMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3allfy, TOPOJa, Kpasi) TEXHOIOTUYECKON U COLMaNbHONW HAMpaBIEHHOCTH, TPEOYIOIINX B TOM
yucie U PU3nIecKuX 3HaAHUM;

— UHTEPEC K MPAKTHUYECKOMY U3YUEHHIO PO eccHii, CBI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JI0TrMYEeCKOr0 BOCIIMTAHMSI:

— OpHUEHTAalUs Ha MPUMEHEHHE (DU3MYECKUX 3HAHUU I PEIIeHUs 3aad B 00JIaCTH OKpYyXKaromien
Cpelibl, INIAHUPOBAHUS IMOCTYIKOB U OIICHKU WX BO3MOYKHBIX TTOCIICICTBUM ISl OKPYXKAIOIIEH CPEJIbl;
— OCO3HaHHE TTI00aTBbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K U3MEHSIIOIIUMCS YCJIOBHSAM COLMAILHON U MPUPOIHOM Cpe/bl:

— MOTpeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIOJHEHUU HCCIEIOBAaHUN M TPOEKTOB (HHU3HUECKOM
HaIpPaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO ACSITENbHOCTD;

— MoTpeOHOCTh B (DOPMHUPOBAHWH HOBBIX 3HAHUHM, B TOM 4YHcle (HOPMYIHpPOBATH UICH, MOHSTHS,
TUMOTE3HI O (PU3UUECKUX 0OBEKTaX U SIBICHUSX;

— OCO3HaHHE AePHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J7acTH (DU3HKHY;

— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA,

— CTpeMJICHUE aHAJIU3UPOBATh U BBISBISITH B3aUMOCBSI3HM MPHUPOIBI, 00IIECTBA U YKOHOMHKH, B TOM
YHUCJIE C UCTIOh30BaHUEM (PU3UUECKUX 3HAHUM;



® — OIICHKa CBOMX JEHCTBUM C y4€TOM BIHMSHHUS Ha OKPYXKAIOIIYIO CPEay, BOZMOXHBIX TJIOOAIBHBIX
HOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs mporpammsbl 1Mo (U3WKE HA YPOBHE OCHOBHOTO OOIIEr0 oOpa3oBaHUs y
oOyuarorerocsi 0yayt copMUpoBaHbl MeTaNpeIMeTHbIE Pe3yJabTaThl, BKIIOUYAIOIINE MO3HABATEIbHBIC
yYHUBEpCAJIbHbIC y4YeOHbIC JCHCTBUS, KOMMYHHKATHBHBIC YyHUBEpCAJIbHbIC Yy4eOHbIC JCHCTBUS,
PEryJIATHBHbBIC YHUBEPCAIbHBIC yUeOHBIC TCHCTBUSL.

ITo3HaBaTeabHBbIE YHUBEpPCAJbHBIC y‘leﬁHBle JeHCTBUA

Ba3oBble JJornueckue aeicTBu:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIE MPU3HAKN OOBEKTOB (SBICHHUN);

YCTaHABIIMBATh CYIICCTBCHHBIA NPHU3HAK KiIacCH(DHUKAIMK, OCHOBAHHS JUIsI OO0OOIIECHUS U
CpaBHEHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH U TIPOTHBOPEYHsI B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJIFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISBJISITh TPUYUHHO--CJIC/ICTBEHHBIC CBSI3H MPH M3y4CHUU (PU3UICCKUX SBICHUN M MPOIIECCOB,
JIeNiaTh BBIBOJIBI C  HWCIOJB30BAHUEM JICAYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOUYCHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (DU3UUYECKUX BEINIVH,

CaMOCTOSITENIbHO BBIOUMpaTh CHocod pemieHUs y4yeOHOW Qu3uueckol 3aaayu (CpaBHEHUE
HECKOJIbKMX BapUAHTOB PEUICHHS, BHIOOp HamOosee MOIXOISIIEro ¢ y4€TOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTECPHUER).

Ba3oBrble ncciienoBareLCcKHe AeiCTBHUA.

MCII0JIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

IPOBOAMTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOXKHBINH (U3nuecKuit
HKCIIEPUMEHT, HEOOIIbILIOE UCCIIEI0BAaHUE (PU3UUYECKOTO SIBICHHUS;

OLICHMBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HWH(GOpPMALMIO, TMOIYYEHHYIO B XOJ€
VICCIJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMyIHpoBaTh OOOOILIEHUS W BBIBOABI IO pe3yjabTaTaM MPOBEAEHHOIO
HaOJI0IeHNUs, OIIbITA, UCCIIC0BAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3NYECKUX TMPOIECCOB, a TaKkKe
BBIJIBUTATh TPEATIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

NPUMEHSATh PAa3IUYHbIE METO/Ibl, MHCTPYMEHTHI U 3allpOChl PH MOUCKE U 0TOOpe MH(popMaIu
WIM JAHHBIX C YYETOM MpPEAJIOKEHHON yueOHOoH pu3ndeckoii 3a1auu;

aHaAJTM3UPOBATh, CUCTEMAaTU3UPOBAaTh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3IMYHBIX BHJOB U
dbop™m mpeacTaBIeHNUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMAIbHYIO (QOpMy TMpeacTaBieHUs HHPOpPMALUU |
WUTIOCTPUPOBATH pelllaeMble 3a7jaul HECTOKHBIMHU CXEMaMH, TuarpaMMaMu, UHOH rpadukoi u
WX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIC YHHBepcaabHble y4eOHbIe JeHCTBHUSA:

B X0JIe OOCYXJCHHUs yd4eOHOTO Marepuaia, pe3ylabTaTOB JIAOOPATOPHBIX PabOT M TPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TeMbl W BHICKA3bIBaTh HJIEH, HAIICJICHHBIC HA
peleHne 3a7auu U MoJiIepiKaHue OJiarokenaTeIbHOCTH OOIICHNUS;



COTIOCTABJIATh CBOW CYXJCHUS C CYKICHUSIMH IPYTHX yYaCTHUKOB JUajnora, OOHapyKuBaTh
pas3Iuyue U CXOACTBO IMO3HITHH;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOIMYHO TPEICTABIATh PE3YNbTAThl BHIMOJHEHHOTO (DM3MUYECKOTO OMBITa (IKCIICPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MMOHUMAaTh M HCIIOJIB30BaTh MPEHMYIIECTBA KOMAHIHONW M WHAWBUIAYaJTbHOH pabOThl NpH
PEIICHUH KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

MIPUHUMATH 1I€JTH COBMECTHOW NIEATEIHOCTH, OPTraHU30BBIBATh JCUCTBUS MO €€ TOCTHKCHUIO:
pacupenensaTh poiH, oOCY)XIaTh MPOLECCHl W Pe3ybTaThl COBMECTHOM paboThI, 0000IIaTh
MHEHHS HECKOJBKUX JTIOACH;

BBITIOJIHSITH CBOIO 4YacTh pabOTHI, JOCTUTAs Ka4eCTBEHHOTO pe3yibTaTa II0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOUIMN MPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO
c(OpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBHSA

Camoopranu3anus:

BBISBIIATH IPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TpeOymOIUX A pelieHHs
buznyecKuX 3HaAHMI;

OpPUEHTUPOBATHCSI B PA3IMYHBIX MOJXOAAX MPHUHATUS pelIeHuil (MHAMBUIYAIbHOE, IPUHATHE
pelieHus B rpyIIe, IPUHITHE PELLICHUH TPYIOoil);

CaMOCTOSITENIFHO ~ COCTaBIISITh ~ QJITOPUTM  pEHICHHS (PHU3MUECKOW 3amayd WM  IUIaHa
UCCIIEI0OBaHUs €  Y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh IIPEIaraéMble BApUAHTBI PEIIECHUN;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHAIbHBINA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh 1aH €€ HU3MEHEHMUS,

OOBSACHATH NPUUMHBI TOCTHKEHUS (HETOCTHIKEHUS) Pe3yIbTaTOB JESITEIbHOCTH, 1aBaTh OLIEHKY
nprOoOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHHUS (PU3UUECKOrO
UCCIICIOBAaHMUSI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBLIMXCS CHUTYalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUM;

CTaBUTb ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJAE CIOpa MM JAUCKYCCHU Ha HAay4dyHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HABaTh CBOE MPaBO HA OMIMOKY MPHU pelIeHUH (pU3MUECKUX 3ajjay WIK B YTBEPXKACHUAX Ha
Hay4YHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.

IHPEAMETHBIE PE3YJIbTATHI

K koHIiy o0ydyenus B 7 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpPaXkaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIONIb30BATh TOHATHS: (U3MYECKUE U XUMHUYECKHE SBJICHHs, HAOIIOJCHHE, SKCIICPUMEHT,
MOJIeJIb, THIOTE3a, SIUHUIBI (U3MUECKUX BEITUYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, JKHAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBI)KEHHE (paBHOMEPHOE,



HEpaBHOMEpHOE, TMpPSIMOJIMHENHHOE), TPAaeKTOpHUs, paBHOACHCTBYyIOIIas cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAIOLINECS COCY/IBI;

pasnuyarh sBiaeHUA (nudQy3us, TEMIOBOE JABWKEHHME YaCTHI[ BELIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHUE, UHEPLUS, B3aUMOJCICTBUE TEJ, PABHOBECUE TBEPABIX
TeN C 3aKpEIUIEHHON OCBIO BpallleHUs, Iepefada JaBJICHUs TBEPABIMU TEIIAMU, KUIKOCTAMU U
ra3amu, armoc(epHoe HaBiieHUE, IUIaBaHUE TeJ, NPEBPALICHUS MEXaHUYECKOW SHEpruu) Io
ONMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢du3nueckoe sBICHUE;

pacrio3HaBaTh MPOSIBICHHE H3YYCHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOIIEM MHpE, B TOM
yucie (pusnyuecKue SBICHHUS B MPHPOJIE: MPUMEPHI IABMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B
JKUBOM M HEKUBOM IpUpPOJE, NEHCTBUE CUJIBI TPEHUS B IPHUPOAEC M TEXHHUKE, BIIMSIHHE
aTMOC(EpHOro JaBJIEHUS Ha JKUBOM OpraHu3M, IJIaBaHUE PbIO, pblYaru B TeJ€ 4YelloBeKa, MpH
TOM MEPEeBOAUTH IMPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBONCTBA
(mpu3HaKy) HPU3NYECKUX SIBICHU;

ONKCBHIBATh H3YYEHHBIC CBOWCTBA TeNl W (PU3MUECKUE SBICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSS CKOPOCTD,
CHJIa YIPYrocTH, CHJIa TSDKECTH, BEC Tejla, CUJla TPeHHUs, JaBieHue (TBEPAOro Tena, KUAKOCTH,
rasa), BbITAJKUBAIOIIAsl CUJIa, MEXaHU4ecKas paboTa, MOLUIHOCTb, MJIEYO CHUJIbI, MOMEHT CHJIBI,
KO3 PHUIMEHT MOJIE3HOTO JIEHCTBUS MEXaHM3MOB, KHHETUYECKas M MOTEHIMaJbHAs dYHEPTus),
IpU ONHCAHUHM TPABMWIIBHO TPAKTOBAaTh (DU3MYECKHMI CMBICT HCIONB3YEMBIX BEIWYHMH, HX
0003HaUeHMsI U €MHULBI (PU3MUECKUX BEIMYUH, HAXOAUTh (POPMYJIbl, CBSA3bIBAIOIIUE TaHHYIO
(GU3MYECKyI0 BEIMUMHY C JPYTUMH BEJIMUYMHAMM, CTPOUTH TPaQUKH U3YUYEHHBIX 3aBUCUMOCTEH
(bU3HUYECKUX BEINYUH,

XapakTepu3oBaTh CBOMCTBAa TeJ, (U3UYECKUE SIBJICHHUS M IPOLIECCHI, HCIOJb3Ys MpaBUia
CJIOKEHMSI CUJI (B/10JIb OJHOM MpsiMOI), 3aKoH I'yka, 3akoH [lackais, 3akoH Apxumena, paBuiIo
paBHOBecHsl pplyara (0J10Ka), «30J10TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHMsI MEXaHUYECKON
SHEpPIrUU, TPU HTOM JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3alHUCHIBATh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSICHATh (PU3MUECKUE SIBJICHHS, MPOLIECCHl U CBOMCTBA Tell, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbIABIATh NPUYMHHO--CIIEJACTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUECKUX I1aroB ¢ onopoil Ha 1—-2 U3ydeHHBIX CBOICTBa
(bu3nUecKux sBICHUH, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7aud B 1—2 nelcTBUS, UCHOJB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOLINE
¢u3nyeckrue BEJMYMHBI: Ha OCHOBE aHAlIM3a YCIOBMS 3aJlaud 3allMCBIBaTh KPAaTKOE YCIOBHE,
NOJCTABIATh (PU3UUECKUE BEIUYMHBI B (OpPMYJIBl U HPOBOJIUTH PpACU€Thl, HAXOIUTH
CIpaBOYHbIE JaHHbIE, HEOOXOAMMBbIE JMJIs pEIIeHUs 3a/ady, OLEHUBAThb PEaTHMCTUYHOCTh
MOJIY4YeHHOW (PU3MUECKON BETMYUHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOILIM (PU3NYECKUX METOJIOB, B
ONMCAHUN MCCJIEIOBAaHUS BBLACNATH MPOBEpPSEMOE MpPENoJiokeHue (TUIoTe3y), pa3iuyaTh U
UHTEPIPETHPOBATH MOJIYUYEHHBIH pe3yIbTaT, HAaXOIUTh OIIMOKH B XOJ€E OIBITA, JAeJIaTh BBIBOIBI
II0 €ro pe3yJbTaTaMm;

IPOBOJUTH OMBITHl MO HAOMIONEHUIO (U3UYECKUX SBICHUA WM (U3NYECKUX CBOMCTB TeI:
dbopMynupoBaTh TMpOBEpsEMble MNPEANOI0KEHUs, COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOIO
000py/10BaHus, 3aMIUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBIMOJHATh MpSIMbIE HM3MEPEHUs] DPACCTOSIHMS, BPEMEHM, Macchl Teia, o0bEMa, CHIIBI U
TEMIEPATYPHI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPHUOOPOB, 3aMCHIBATh MOKA3aHUS
npuOOPOB ¢ YIETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;



MIPOBOJIUTh HWCCJEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKOW BEIUYMHBI OT JPYroul ¢
HCITOJIb30BAaHUEM TIPSIMBIX M3MEPEHHH (3aBUCHMOCTH MYTH PABHOMEPHO JABHXKYIIETOCS Tea OT
BPEMCHH JBW)KCHUS Tella, CUJIBI TPEHUS CKOJBXKCHHsI OT Beca Tena, KadecTBa o0OpaboOTKH
MOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAJU CONPUKOCHOBEHUS TEJI, CUJIBI
YOPYTOCTH OT YJJIMHEHUS TPYKXUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BhEMa MOTPYyKEHHOW YacTH
TeJa W OT TUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCHMMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO TIOTPYXKEHO TEJO, YCIOBUW TUIABAHUS TEJ, YCIOBHM PaBHOBECHUS pbhluara u OJIOKOB),
y4acTBOBaTh B IUJIAHUPOBAHUHM Y4€OHOTO MCCIIEIOBAHHUS, COOMpaTh YCTAHOBKY U BBINOJHATH
U3MEPEHHs, CleAysd NpeIIOKEeHHOMY IUlaHy, (UKCHUPOBATh PE3yIbTaThl IMOJIYYCHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE MPEAIOKCHHBIX TaONMUIl U TpaduKOB, JeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHHS (PU3MUYECKUX BEIWYUH (TUIOTHOCTH BEIICCTBA JKHIAKOCTH H
TBEPJOTO TeJla, CWiIa TPEHUs CKOJBXKEHUsS, JaBJICHHE BO3/yXa, BBITAJKHUBAIOLIAs CHUJIA,
JNEHCTByIOMIAs HA TOTPYXKEHHOE B JKUIKOCTh TeNo, KOA(D(UIIMEHT TOJE3HOTO JCHCTBHS
MPOCTBIX MEXAaHM3MOB), CIIEAYs MPEIJI0KCHHOW WHCTPYKIIMU: TPH BBIMOJHEHUH W3MEPCHHM
coOupaTh SKCIIEPUMEHTAIFHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE UCKOMOMN BETHYUHBI,
coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;
YKa3bIBaTh TMPUHIMUIBI JIEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAOIINECS COCYIbI, OapOMETp, pbluar, MOJBMKHBIN U HETOABUKHBIN OJIOK,
HAKJIOHHAS IIOCKOCTh;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMoOpoll Ha uX onucaHusi (B TOM 4YHUCJE: TMOJUIMIHUKH, YCTPONUCTBO BOJOMPOBOIA,
TUAPABIMYECKUI TIPEcC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOMW HACOC, apeOMETp), HCIOIb3Ys
3HaHUS O CBOMCTBAax (PU3MUYECKHX SBICHUM U HEOOXoJUMble (U3MUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEPax) MPAKTUYECKOTO HCITOIH30BAHUS
buznYeCKUX 3HaHUN B TIOBCETHEBHOM XKM3HU Ui oOecreueHus: 0€30MacHOCTH MpH o0palieHuu
C MpuboOpaMH ¥ TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHS 3J0POBBS M COOJIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEJICHUS B OKPYXKAIOIIEH cpenie;

OCYIIECTBIISATh OTOOP MCTOYHHUKOB HMHQpoOpManuu B VIHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCS 3HAHMM M TYTEM CpPaBHEHUS Pa3IMYHBIX
MCTOYHUKOB BBIIEATh MHPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh TIPHU BBHIMOJHEHHH YYE€OHBIX 3aJaHUil HAY4YHO--TIONYJSPHYIO JHUTEpaTypy
(UBUYECKOTO COJCpXKAHUS, CIPABOYHBIE MaTepHalbl, pecypchl ceTtu HHTepHeT, BlaeTh
npuéMaMyl KOHCIEKTHPOBAHMUS TEKCTa, npeoOpa3oBaHMsl MH(GOpMalMKd U3 OAHOM 3HAKOBOMU
CHUCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIC KpaTKHWE IHCHMEHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBEe 2-3
UCTOYHUKOB HHQOpMAIHK (PU3HMUECKOTO COACPKAHUS, B TOM YHCIE MyOTUYHO JIe]aTh KpaTKue
COOOIIEHUsI O pe3yNbTaTax MPOEKTOB WM y4eOHBIX HCCIEAOBAHUN, TPHU STOM TPAMOTHO
WCITOJTH30BaTh M3YUYEHHBIN MOHITHIHBINA ammapar Kypca (GU3UKHA, COPOBOXKIATH BBHICTYIICHHUE
MpE3EHTALNEH;

P BBHITTOJTHEHUH YY€OHBIX MTPOCKTOB U MCCIIEIOBAHUN PAaCTIpeeisaTh 00s3aHHOCTH B TPYIINE B
COOTBETCTBHUHM C ITOCTABJICHHBIMM 3ajJadaMH, CJIEOUTHh 3a BEHINIOJHEHUEM IUIaHa JCHCTBUM,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKIAJ B JACSITENBbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIUX.



K koHiy oOydenus: B 8 kJjiacce mpeaMeTHbIe pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

MCIIOJIb30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBMKEHHE aTOMOB U MOJIEKYII,
arperaTHpIe COCTOSHHS BEIECTBA, KPUCTAIMYECKHE U aMop(HbIe Tena, HAaCHILIEHHBIA |
HEHACBIIICHHBI Tap, BIAXXHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOU
JBUTATEb, JJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsl, JJIEKTPUYECKOE II0JIe, MPOBOJHUKU H
JUBICKTPUKU, TOCTOSIHHBINA 3JEKTPUUECKUN TOK, MATHUTHOE T0JIE;

pas3iuyath sBIeHUs (TEIUIOBOE pacUIMpeHue U CxKaThe, Telionepeaaya, TerjaoBoe paBHOBECHE,
CMauMBaHME, KaIWUISPHbIE SBJICHUS, UCIIAPEHUE, KOHJEH AL, IUIaBJIEHUE, KpUCTAIIIN3alus
(oTBepaeBaHME), KHUIEHHUE, Temionepeaada (TEIUIONPOBOJIHOCTh, KOHBEKIUS, HW3IIYyYCHHE),
JIeKTpU3alus Tell, B3aUMOJCIHCTBUE 3apsaoB, NEHCTBUS AJIEKTPUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUe, B3aUMOJICHCTBHE MAarHUTOB, JEHCTBHE MAarHUTHOTO IOJSI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS MHAYKIIUS) 1O OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE HM3YyYCHHBIX (PU3MUCCKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM
yricie GU3NIecKue SBICHUS B IPUPOEC: MOBEPXHOCTHOE HATSHKEHUE M KaMJUIPHBIC SIBICHUS B
pHUpOJIe, KPUCTAJUIBI B Ipupojie, u3nydenue ConHIa, 3aMep3anrue BOI0EMOB, MOPCKUE OpH3bI,
oOpa3oBaHHe pOCHI, TyMmMaHa, UHes, CHera, »JJEKTpUYecKue SBJICHHUs B arMmocdepe,
AIIEKTPUUYECTBO JKMBBIX OpPraHW3MOB, MarHUTHOE TIOJNe 3eMiH, Jpel¢ MOIICOB, pPOJb
MarHUTHOTO IOJIA JUIsl JKU3HM Ha 3emjie, INOJSpPHOE CHUSHUE, IPU O3TOM IEPEBOAMTH
MPAKTUYECKYI0 3aJady B Y4eOHYI0, BBIJCNIATH CYIIECTBEHHbIE CBOWCTBA (TMPU3HAKH)
bu3UYECKUX SIBICHUN;

OMKCHIBATh H3YYCHHBIE CBONCTBA Tel M (U3MYECKHE SBJICHHS, HCIONb3Ys (U3HUECKUE
BEJIMUYMHBI (TeMIIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEILIOTHI, Y/AEIbHAs TEINIOEMKOCTb
BELIECTBa, yJelbHasl TEIUIOTa IUIABJICHMs, yJelbHas TEIUIOoTa MapooOpa3oBaHuUs, YIelbHas
TEIUIOTAa CrOpaHus TOIUMBA, KOI(PQPUIMEHT IMOJIE3HOTO JCHCTBHS TEIJIOBOW MAIIMHBI,
OTHOCHUTEJIbHAS BIIAXXHOCTh BO3/yXa, SJEKTPUYECKUM 3apsij, CHIa TOKa, 3JIEKTPUUYECKOE
HalpsDKEHUE, COMPOTUBIICHUE MPOBOJHUKA, YAEIbHOE CONPOTHBIEHHME BEIECTBa, paboTa U
MOIIIHOCTb 3JIEKTPUUECKOT0 TOKa), IPU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICI
WCIIOJIH3YEMBIX BEJIMYWH, 0003HAUYCHHS U €AUHUIBI PU3HUYECKUX BEIMYUH, HAXOAUTH (hOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIMUMHY C OPYTHMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBICHUS M MPOLIECCHI, HCIONb3yS OCHOBHBIC
MOJIO)KEHUS ~ MOJIEKYJISIPHO--KUHETUYECKOM  TEOpUM  CTPOEHHUS  BEUIeCTBa,  MPHUHIIMI
CYMEPIIO3UINH TIoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma s
ydyacTka 1enu, 3akoH Jxoyns—JleHia, 3aKOH COXpaHEHHMs SHEPruHM, NpPU STOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3alIMCHIBATH €0 MATEMAaTHUECKOE BBIPAKECHUE;

OO0BSACHATH (PU3MUECKHE MPOIIECCHl U CBOWCTBA T€Jl, B TOM YHCIE U B KOHTEKCTE CHUTyallui
MPaKTUKO-OPUEHTUPOBAHHOTO XapPAKTepa: BBISIBIISATh MPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHe W3 1—2 JOTMYecKHX IIaroB ¢ OMOopoil Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3a7aud B 2—3 NEeWCTBUSA, UCHOJIb3YS 3aKOHBI U (OPMYIIbI, CBSI3bIBAIOIINE
¢dusnyeckue BEIMYMHBI: HA OCHOBE aHajIM3a YCIOBHS 3aJaud 3alMChIBaTh KPaTKOE YCIIOBHE,
BBISBJISITH HEAOCTATOK JAHHBIX JJIs pElIeHUs 3a7aud, BHIOMpATh 3aKOHBI W (HOPMYIIBI,
HEOOXOMUMBIC JJisi €€ pElIeHUs, MPOBOAUTH PACUYETHl M CpPaBHUBAThH IMOITYYCHHOE 3HAUYCHUE
(U3UYECKON BEIMUNUHBI C H3BECTHBIMU JAHHBIMU;



pacro3HaBaTh MNPOOJIEMBbl, KOTOPbIE MOXHO PEHIMTh MNpU MOMOUIM (U3UYECKUX METOOB,
UCIIONIb3YSl OIMCAaHUE MCCIENOBaHUs, BBIACNIATH IPOBEPSEMOE MPEANONIOKEHHE, OLIEHUBAThH
IIPABWJIBHOCTb MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMSL, IENIaTh BBIBOJIBI,

MPOBOAUTH OMBITHl MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WM (U3HYECKUX CBOMCTB Tel
(KanWJUIApHBIE SBJICHUS, 3aBUCHMOCTb [aBJICHUS BO3AyXa OT €ro o0bEMa, TeMIeparyphl,
CKOPOCTH IIpOIlECCa OCTBIBAHWS M HAarpeBaHUs IpU M3IYYEHMM OT I[BeTa M3JIydarolien
(mornomaroneil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJBI OT TEMIIEpaTyphbl >KUIKOCTH U
wionaan e€ MOBEPXHOCTH, AJIEKTPU3ALMS Tel U B3aUMOJICHCTBHE SJIEKTPUUYECKUX 3aps/IoB,
B3aMMOJICMCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3yalM3allMsi MAarHUTHBIX IIOJIE€H MOCTOSIHHBIX
MarHuToB, AEMCTBHMSI MarHUTHOIO IOJS Ha IPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHuTa,
CBOMCTBa  JJIEKTpOJBUraTelis  IMOCTOSIHHOTO  TOKa):  (opmynupoBaTh  MpOBEpsieMble
MPEIOJIOKEHNS, COOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 O0OpYJOBaHUS, ONUCHIBATH XOJ
OTbITa U POPMYIIUPOBATH BHIBOJIBI;

BBIMOJHATh HpPSIMbIE HW3MEPEHHUS TEMIEpPaTypbl, OTHOCHUTEIHHOW BIIAXXHOCTU BO3JyXa, CHIIBI
TOKa, HANpSHKEHUS C MCIOJIB30BaHUEM aHAJOTOBBIX NPUOOPOB M JATYMKOB (PU3NYECKHUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTAThI N3MEPEHUH C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEUTHOCTH;
NPOBOJIUTH HCCIEIOBAHHE 3aBHUCHUMOCTH OJHOM (M3WYECKOH BEIMYMHBI OT JAPYrod ¢
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTH CONPOTHUBJICHHS] MPOBOJHUKA OT €ro
JUTMHBI, TJIOMIAU TOTIEPEUYHOTO0 CEUEHUS U YNIeJIbHOTO COMPOTHUBIICHHUS BEIIECTBA MMPOBOIHUKA,
CWJIBl TOKa, WAYIIETO Yepe3 IMPOBOJHUK, OT HANpPSDKEHUS Ha IMPOBOJHUKE, HCCIEAOBAHUE
[OCJIEZ0OBATENbHOIO U MApajUIeIbHOTO  COEAMHEHWH  MPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeIOBaHKe, COOUpaTh YCTAHOBKY M BBIIIOJIHATH U3MEPEHUS, CIENys MPEII0OKEHHOMY IIJIaHy,
bukcupoBaTh pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHAE TaOnuil U rpadukoB, AeNaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOANTH KOCBEHHBbIE M3MEpeHUs (pU3MUecKux BenuuuH (yIelbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBJICHUE TMPOBOJHUKA, pab0oTa M MOIIHOCTh DJEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEHUs], COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CIENYs MPEI0KEHHON HHCTPYKLUHU, U
BBIUNCIIATH 3HAUEHNE BEIIMUNHBL,

co0Jr01aTh NMpaBUJIa TEXHUKUA 0€30MacCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBaHUEM;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOWCTB C
ONOpOM HAa MX OMMCAHMA (B TOM YHUCIIE: CHCTEMAa OTOIUIEHUS JOMOB, THIPOMETp, NapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUECKON SHEPruH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, HarpeBaTelIbHBIE 3JIEKTPOIPUOOPHl (IPUMEPHI), HIEKTPUUYECKHE MPEeAOXpPaHUTENH,
AIIEKTPOMArHuT, 3JEKTPOABHUIaTeNlb IOCTOSHHOTO TOKAa), HCIOJb3Yys 3HAaHUS O CBOMCTBax
bu3nyecKuXx SIBICHUN U HEOOX0AUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONMCTBA M M3MEPHUTENbHbIE NMPUOOPHI MO cXeMaM M
CXEMaTHYHBIM pHUCYHKaM (KHJIKOCTHBI TepMOMETp, TEpPMOC, ICHUXPOMETp, THUIPOMETD,
JIBUTATEIb BHYTPEHHETO CrOPAHMsI, DJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI AIEKTPUUECKUX
Henei ¢ mocjaen0BaTeNbHbIM U MapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbBIE
0003HaYeHHsI 3JIEMEHTOB AJIEKTPUUECKUX LIETIeH;

NPUBOJIUTH MPUMEPHI (HaXOIUTh MHPOPMAIMIO O MPHUMeEpax) MPaKTHUYECKOTO HCIOIb30BaHUS
(bU3HYEeCKUX 3HAHWI B TIOBCETHEBHOM XKU3HM I oOecrieueHus 6€30macHOCTH Ipu 0OparieHun
¢ mpubopaMH U TEXHUYECKHMHU YCTPOHCTBAMHU, COXPAaHEHHs 370POBbS U COONIOJIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

OCYILECTBIIATh MOMCK HH(OpMaruu (U3NYecKoro cojepxkanus B HTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUM W NyTEM CpPaBHEHUS [ONOJHUTEIbHBIX HCTOYHUKOB BBIICIATH
uH(pOpMaLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MU MOXKET ObITh HEJJOCTOBEPHOIA;



UCMONb30BaTh MPU BBHINOJIHEHUM YUYEOHBIX 33JaHUN Hay4yHO--TIONMYJSIPHYIO JIMTEparypy
(U3NYECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepuanbl, pecypchl ceTd IHTepHeT, BianeTh
npuéMamMM KOHCIIEKTUPOBAHMS TEKCTa, ImpeoOpa3oBaHusi MH(GOpPMAIMKU M3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPaTKHE YCTHBIE COOOIIEHUs, 000011as nH(pOopMaIHio
U3 HECKOJIBKMX MCTOYHHKOB (DU3UYECKOTO COACPIKAHUS, B TOM YHUCIIE IMyOJIMYHO MPEICTABIATH
pe3ysbTaThl IMPOECKTHOM WM HCCIIEN0BATEIbCKON JESATEIBHOCTH, IIPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh U3YYEHHBIM NMOHATUHHBIN annapar Kypca (pU3MKHU, CONPOBOXKIATh BBICTYIICHHUE
MPE3EHTALUEM;

IPY BBINOJIHEHUH Y4EOHBIX IPOEKTOB M UCCIIEIOBAaHUN (PU3MUECKUX IPOLIECCOB paclpesensTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJjauaMu, CJICUTH 3@ BBIIIOJIHEHUEM
IUTaHa JCHCTBUI M KOPPEKTHUPOBATH €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAl B
JEATEIIBHOCTh ~ I'PYIIBI, BBICTpaMBaTh KOMMYHHKAaTMBHOE B3aUMOJECHCTBUE, IPOSBIIAA
TOTOBHOCTb pa3pelaTb KOH(YIUKTHI.

K koHiy o0y4enus B 9 kJjiacce mpeaMeTHbIE Pe3yIbTaThl HA 0A30BOM ypPOBHE JOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTD y O0YHAIOIINXCS YMEHUI:

MCIIOJIH30BATh MOHATHUA: CUCTEMAa OTCUYETa, MAaTepUaTIbHASI TOYKA, TPACKTOPHSI, OTHOCUTEIHHOCTD
MEXaHUYECKOTO JIBHKEHUA, nedopmarus (ynpyras, TJIaCTUYECKas), TpEHHUE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U IMEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, LICHTP TSHKECTU TBEPIOTO TEjla, PABHOBECHE, MEXaHUUYECKHE KOJICOaHUs ¥ BOJIHBI,
3BYK, HH(PA3BYK U YIBTPa3BYK, JIEKTPOMATHUTHBIC BOJIHEI, ITKaja 3JICKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JANbHO30PKOCTb, CIIEKTPhI UCITyCKaHUs U MOTJIOIIeHUs, anbda-, OeTta- u
ramMma-u3J1y4deHus, U30TOIbI, IepHas YHEPTeTHKA;

paznuyaTh  SBJICHUS (paBHOMEPHOE M HEpPAaBHOMEPHOE NPSAMOJMHEHWHOE JIBHIKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TMaJleHue Tel, pPaBHOMEpPHOE
JIBIDKEHHUE T10 OKPYXHOCTH, B3aUMOJICHCTBHUE TEJ, PEAKTHBHOE ABMXKEHUE, KoyeOaTeIbHOe
JIBIDKCHHUE (3aTyXalolllie M BBIHYXICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBH)KCHHE,
OTpaK€HUE 3BYKa, NPSIMOJIIMHEMHOE pacHpoCTpaHEHUE, OTPaKEHUWE U MPEIOMIIEHUE CBETa,
MOJTHOE BHYTPEHHEE OTpPAKCHHE CBETA, Pa3lioKeHHe Oeroro CBeTa B CIEKTP M CIOXKEHHE
CIIEKTPAJbHBIX IIBETOB, IUCIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTH, BO3SHUKHOBEHHE
JUHEWYATOTO CIEKTpa HW3JIYYCHHs) 1O OMUCAHWUI0O WX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIIEHUE HM3YUYCHHBIX (PU3NYECKUX SBIECHUN B OKpYKAIOIIEM MHpE (B TOM
yrcne (U3NYeCKUe SBICHUS B MPUPOJE: MPUIMBBI M OTIWBHI, NBUXKEeHHE TutaHeT ColHeYHOH
CHUCTEMBbI, PEAaKTHUBHOE [BW)XCHHE >KMBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >XHUBOTHBIMH,
3eMJIETPSICEHHE, CEMCMHYECKUE BOJHBI, IyHAMH, 3XO, I[BETa TEJ, ONTUYECKUE SIBIICHUS B
npupojie, OHOJIOTHYECKOE JACHCTBHE BHUIAMMOTO, VYIBTPA()HOIETOBOTO U PEHTTEHOBCKOTO
U3ITy4eHUH, €CTeCTBEHHBIM pagloaKTUBHBIA (HOH, KOCMHUYECKHE Jy4d, PaTuOaKTHBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPaJAMOAKTHUBHBIX H3JIYYEHUH Ha OpraHu3M
YEJI0OBEKa), TP 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B yU€OHYIO, BBIJEISThH CYIIECTBEHHBIC
cBOiicTBa (IMpU3HAKK) PU3NYECKUX SBIICHUI;

OTNUCHIBATh M3yYEHHBIE CBOWCTBA Tel M (U3UYECKUE SBIEHUSA, HCIONIB3Yyd (U3UUIECKUE
BEITMYUHBI (CPETHSS U MTHOBEHHAsI CKOPOCTh TeJla TPH HEPABHOMEPHOM JIBIKEHHH, YCKOPEHHE,
NepeMeNIeHne, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUS, CHUJIa YIPYrOCTH, CUJIA TSKECTH,
YCKOpEHUE CBOOOJHOTO TMaJeHHUs, BEC Tela, UMITYJIbC Tela, UMIYIbC CHIIbI, MEXaHHMYecKas
paboTa M MOITHOCTH, NMOTCHIIHATBHAS SHEPIHs Teja, MOJAHSATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHASL DHEPTUS CXKATOW TMPYKUHBI, KHHETUYECKasl SHEPrus, TOJHAs MeXaHWYecKas
DHEprusi, MepuoJl U 4YacToTa KojeOaHWM, ATUHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA,



CKOPOCTh CBETa, IOKa3aTelb NPEJOMJIEHUS CPElbl), IPU OMMCAHUU IPABUIBHO TPAKTOBATH
¢u3nUecKuil CMBICT UCHOIB3YEMbIX BETUYMH, 0003HAUCHUS U €IUHULIBI (PU3NYECKUX BEIHYHUH,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYI (PM3UYECKYIO BEJIMUUHY C IPYTMMHU BEIMYMHAMU,
CTPOUTB I'paMKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMcTBAa Tel, (U3MUYECKHe SBJIEHHUS M IPOLECCHI, HCHOJIb3yd 3aKOH
COXpPaHEHMsI SHEPIuM, 3aKOH BCEMHUPHOI'O TATOTEHMs, IPUHLMUI CYNEPIO3ULUN CHJI, IPUHIUII
OTHOCUTENbHOCTH ['ammiies, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS HMIIYJIbCA, 3aKOHBI
OTpPaXEHMsI U TIPEJIOMIIEHHS CBETa, 3aKOHbBI COXPAHEHUs 3apsii0OBOIO MU MAacCOBOTO YUCEN IIPU
AJIEPHBIX PEaKIMsX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIMCHIBATh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSCHATh (PU3MUECKHE MPOLIECCHl U CBOMCTBA TN, B TOM 4YMCIE€ M B KOHTEKCTE CUTYalMi
IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh NPUUMHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTh
00BsicHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpoi Ha 2—3 M3y4YCHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTts pacué€THbIE 3a/1auu (ONUparoLIMecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
U (HopMysbl, CBS3BIBAIONIME (PU3MUECKUE BEIWYMHBI: HA OCHOBE aHAM3a YCIOBHSA 33/1a4H
3allUCBIBaTh KPATKOE YCJIOBUE, BBISABIIATH HEAOCTAIOLIUE WU M30BITOUYHbIE JaHHbIC, BHIOUPATH
3aKOHBl M (OPMYJIbI, HEOOXOIUMBIC [UIl PpEIICHUs, MPOBOJIUTH pPACUYETBl M OLIEHUBATbH
PEATUCTUYHOCTb MOIYYEHHOTO 3HaUCHUS (PU3HUECKON BETMYMHEI;

pacrio3HaBaTh IpOOJIEMbl, KOTOPbIE MOXXHO PEHIMTh IpPU MOMOIIM (PU3UYECKHX METO/IO0B,
UCIOJIb3YSl OIMCAaHUE MCCIIEN0BAaHUSA, BBIICISTH IPOBEPSEMOE IPENAINOJIOKEHUE, OLIEHUBATH
IPaBUIBHOCTh MOPSAIKA INPOBEACHHUSI HCCIEIOBAaHUS, JleaTh BBIBOJABI, HWHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJIUTH OIBITHl 10 HAOMIOAECHUIO (PU3NYECKUX SIBICHUNH WIM (PU3MUYECKHX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHMs SHEPIUH, 3aBUCUMOCTb IE€PHOAA
KOJICOAHUH TMPYKHUHHOTO MasTHUKA OT MAcChl TPy3a U JKECTKOCTH MPYKHHBI U HE3aBUCHMOCTh
OT aMIUIMTYAbl MajblX KoJeOaHUU, NMPSAMOJIMHEHHOE paclIpOCTPaHEHHUE CBETA, Pa3IOKEHUE
Oenmoro cBera B CIEKTp, M3y4eHHE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKaje M CBOMCTB
n300pakeHusl mpeaMera B coOuparoleil JimH3e, HaOJIroJeHHE CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB H3JIYYCHHS): CaMOCTOSITEIbBHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
000py/10BaHus, ONUCHIBAThH XO/1 OMBITA U €T0 PE3YJIbTaThl, ((OPMYJIUPOBATH BHIBOJIBI;

IPOBOAMTH MPU HEOOXOIMMOCTHU CEpHUIO NMPSAMBIX U3MEPEHUH, ONpereNnss CpelHee 3HaueHUe
u3MepsieMol BeIM4MHBI ((POKYCHOE pacCTOsiHHE coOMparoleil JIMH3bI), 000CHOBBIBATh BHIOOP
crioco0a u3MepeHus (M3MEepUTENHLHOI0 Ipudopa);

IPOBOAMTH HCCIEAOBAHHUE 3aBUCUMOCTEH (PU3UUECKUX BEJIMYMH C HCIOJb30BAHHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTb IIYTH OT BPEMEHH IPU paBHOYCKOPEHHOM JBIKEHHH 0€3 HaualbHOM
CKOpOCTH, INepuoja KojeGaHWi MaTeMaTHMYecKOro MasTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTH
yria oTpakeHMsI CBeTa OT yIJia MaJIeHUsl U yrila MpeJoMIICHUs OT yIjla MaJeHus ): IUIaHuPOBaTh
HCCJIEIOBaHKE, CAMOCTOSTENIBHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJy4YEeHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOMUI] M TpaduKoB, AenaTh BBIBOJIBI 110
pe3yspTaTaM MCCIIEI0BaHNus;

POBOJUTH KOCBEHHBIE N3MEPEHUS (PU3UUECKUX BETUUUH (CpelHssl CKOPOCTh U YCKOPEHHUE Teja
IIpU PaBHOYCKOPEHHOM JBUXEHHH, YCKOPEHHE CBOOOIHOIO MaJeHHUS, >KECTKOCTh IMPY>KUHBI,
KOA(p(UIMEHT TPEHHUs CKOJbXEHMs, MEXaHH4ecKas padoTa W MOIIHOCTb, YacTOTa U TEPUOJ
KOJICOAHWH MaTeMaTH4ecKOro M NPYKMHHOTO MAasTHUKOB, ONTHYECKas cuja COOHMparolien
JMH3BI, PAJAMOAKTHBHBIN (OH): IJIAHUPOBATH H3MEpPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY U BBIIOJHATH HM3MEPEHHUs], CJenys MpeIIoKEHHOW WHCTPYKLUUHU, BBIUUCIATH



3HaYeHWE BEIWYMHBI M AaHAIM3HPOBATH IMOJYYCHHbIE pE3yJabTaThl C YYETOM 3aJaHHOMN
[IOTPELIHOCTH U3MEPEHU;

co0III01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;
pasinyaTh OCHOBHBIE NPU3HAKU HU3YYCHHBIX (DU3MUECKUX MoOJeNel: MaTepualbHas TOYKa,
a0COIOTHO TBEPIOE TEJIO, TOUEUHBI MCTOYHHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIEJIb aTOMa, HYKJIOHHAs1 MOJIEJIb aTOMHOTO S71pa;

XapaKTepu30BaTh MPUHLUIBI JCHCTBHS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpoil Ha uX omucaHus (B TOM YHCIE: CHUAOMETP, NATUYUKU IOJOXKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakeTa, 3XO0JIOT, O4YKM, IEpHUCKOl, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CIIEKTPOCKOI, JTO3UMETp, KaMepa BuibcoHa), MCMONb3ys 3HAHHA O CBOMCTBAX (PU3MUECKUX
SBJICHUI U HEOOXOANMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TNPHOOPOB W  TEXHOJOTMYECKMX IPOLIECCOB MpPU PEHIeHWH Yy4eOHO--
IPAaKTUYECKUX 3ajjau, ONTUYECKUE CXEMBI JUIsl IOCTPOCHUS N300pakeHUI B INIOCKOM 3epKaje U
cobuparoniei JIMH3e;

IPUBOAUTH NMPUMEPH! (HaXOAUTh MHPOPMALHUIO O IPUMEpax) NPaKTUYECKOI'0 HCIIOJIb30BaHMS
(Gu3nUecKrux 3HaHUH B OBCEAHEBHOM >KM3HHU JUId obecrieueHus: 6e30MacHOCTH Ipu 00paleHun
¢ mpubopaMy W TEXHWYECKHMH YCTPOHCTBAMHM, COXPAaHEHHs 3AO0POBBS U COONIOJIEHHUS HOPM
IKOJIOTHYECKOTr0 MOBEJICHHS B OKPYKAIOLIEH CPeLeE;

OCYIIECTBIISITh TIOUCK MH(POPMAIIUU (PU3UIECKOTo cojiepkanus B VIHTepHETe, CaMOCTOSTEILHO
bopMynHpys TIOMCKOBBIN 3aIpOC, HAXOJUTh IYTH OMNPEACTICHUS JOCTOBEPHOCTH TOITYYEHHON
UH(pOPMALIMU Ha OCHOBE UMEIOIIMXCS 3HAHUHM U JJONOJHUTEIbHBIX UCTOYHUKOB;

UCTIOJIB30BaTh TPH BBIMOJIHEHUH YUYEOHBIX 3aJaHUl HAy4YHO--TIONYJSPHYIO JIHTEPATypy
(GU3UUECKOro CoAep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTd VHTepHeT, BianeTh
npuéMaMyl KOHCIIEKTHUPOBAHHUS TEKCTa, NpeoOpa3oBaHMsl MH(GOpMalUKd M3 OJHOM 3HAKOBOMU
CHCTEMBI B IPYTYIO;

co3iaBaTh COOCTBEHHBIE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMaLUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COAEpIKaHUs, MyOJMYHO TPENCTABIATh PE3yIbTATHI
NPOEKTHONM WM MCCIEI0BATENbCKON JEesITeIbHOCTH, MPH 3TOM TI'PaMOTHO HCIIOJIb30BaTh
U3y4EHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro paszena (GU3MKU U CONPOBOXKIATh BBHICTYIJICHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuoreka [JOK
11 o - 2
VISHIEA © Hayla O TpHpoae https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCICHE BEIITHHDL https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 2 1 Bubmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHavaibHbIE CBeAeHUS 0 CTPOCHUH BelleCTBA
bu6mmorexa [IOK
2.1 C 1
TPOCHIE BELecTBa https://m.edsoo0.ru/7f416194
99 JIBM>XKeHUEe U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 hgp;?;;;:;iilru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bubmuoreka [JOK
3.1 M 3
CXAMITCCROT ABIDREHHE https://m.edso00.ru/7f416194
b K
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 nommorexa LO

https://m.edso0.ru/7f416194



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

bubmuoreka [JOK

3.3 Crna. Buaet e 14 . 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bu6mmoreka [JOK
' TeNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.2 Jlapieine xuakocth > https://m.edso00.ru/7f416194
bubmuoreka [JOK
4, A
3 TMoC(hepHoe AaBneHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrUust
bu6mmorekxa [IOK
A P 1
° 300Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2 I1 1
° POCTRIC MEXAHHIMBT > https://m.edso00.ru/7f416194
bu6mmoreka [JOK
>3 Mexantirieckas oHepri 4 ! ! https://m.edso00.ru/7f416194
Hroro nio pazgeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kounrpoubusie IIpakTuueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3pgen 1. TensioBbIe sIBJICHUS
bubmuorexa [JOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMeCTRa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znea 2. diekTpuyeckne 1 MAarHUTHbBIE SIBJICHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
' U MX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 hgpijl/(;:éel;zcli).ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
HICKTPOMATHITTHA HHAYIHIA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ieioB U TEM uudpoBbIe
Ne n/m P Kounrpoubusie IIpakTuueckue (witpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 n 1 bubmuorexa [JOK
' OIKCAHMSI https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexka [JOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6mmoreka [JOK
2.1 M o 7 3
CXATITICCIHE KOOI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nes 3. DiiekTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 9 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHEBI PacIpOCTPAHCHUS CBETA 6 2 bubmmorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6



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

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4. P 2
3 A3OACHHE HEN0rO CBETa B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
bu6mmoreka [JOK
51 Hcnyckanue u MorJIonieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 s 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAepKAHUS 9 9 bubnuorexa [JOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KJIACC
Ne KosnuecTBo yacos Jlata JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Konrpoabusie IIpakruueckue — oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
1 ®dusuka — Hayka o npupoje. SBieHus 1
MPUPOJIBI
Du3nyecKue SABICHUS 1
3 ®dusnyecKue BeIMYMHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue
4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U AaTYUKa TeMIepaTypsl”
Ypoxk-uccnenosanue "[IpoBepka rumoressl:
5 JTAIBHOCTH MOJETA MIapUKa, MYIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JbIle
BBICOTA ITycKa"
Mertoasl HaydHOTO 1O3HaHUs. Onucanue
6 (1)I/I3I/I;IGCKI/DZ’1$I[BIIGHI/Iﬁ C MIOMOIIBIO 1 bubnuorexa LIOK
. https://m.edsoo.ru/ff09f72a
Mozenen
Ctpoenue BeniecTBa. OIBITHI,
7 noEasblBa}omHe JIMCKPETHOE CTPOEHHUE 1 bubamorexa LOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KeHHEe YacTHIl BEIIeCTBa 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMpPEHUs 1 1
ra3oB»
10 ArperaTHble COCTOSIHHSI BEILIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
Bojbl. O000IIIEHNE 10 pa3aeIy

bu6nmmoreka [IOK

11 «[lepBoHaYaIbHBIC CBEACHHS O CTPOCHHUHU https://m.edsoo.ru/ff0a0378
BEILIECTBAY
12 Mexannueckoe aBuxeHue. PaBHoMepHOeE U Bu6muoteka [JOK
HEPaBHOMEPHOE JIBUKCHUE https://m.edsoo.ru/ff0a05c6
13 CkopocTtb. EquHHIIBI cCKOpOCTH buomorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBHKEHUS bubmrorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN buomiorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. PacueT Macchl 1 bu6nmorexa LIOK
o0BeMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHuas pabota Nel «Onpenenenue
MJIOTHOCTH TBEPAOTO TEJIa»
18 Pemenne 3agau mo teme "I1oTHOCTH bubmmoteka IIOK
BerecTBa https://m.edsoo.ru/ff0al123c
Cuna xak XxapakTepuCTHKa
19 B3auMoIecTBUs Ten. Cuiia ynpyrocTH.
3axoH ['yka
Jlaboparopnas pabota Ne2 «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopMarvn)
MPYKUHBI OT IPUIIOKEHHOUN CHUITBD»
21 SIBaenmne TaroreHus. Cuia TSKECTH
CBsi3b MEXAY CUIION TSHKECTH M MacCOM
22 Tena. Bec Tf:ia. Pemenune 3amau no teme bubmorexa OK
https://m.edsoo.ru/ff0al1778
"Cuna Tsoxectn"
93 Cuna TspKecTH Ha IpYTuX IUIaHeTax. bubmuoteka [IOK

®u3nyecKue XapaKTEPUCTUKH TUIAHET

https://m.edsoo.ru/ff0al1502
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bubnunorexa LIOK

24 Msmepetiite ciun. JlitiamomeTp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocth Bubmmorexa IOK
https://m.edsoo.ru/ff0al778
26 Ciio’)keHue ABYX CHJI, HAPABJIEHHBIX 110 bubmuorexa [IOK
OJIHOM TpsIMOiA. PaBHOICHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pewenue 3anau o reme
"PaBHOelicTBYIOIIAsA CHIT"
Cwuiia Tpenus u e€ Buabl. TpeHue B bubmmoreka [JOK
28
HPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabotaNe3 «3ydyenue
29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHUSI OT bubnnorexa [JOK
CHIIBI JABIICHHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3a1ay Ha onpeeneHue
PaBHOACHCTBYIOLIEH CUIIbI
Pemenue 3amau mo remam: «Bec Tenay,
31 «Fpa(bnqecfoe M300paKeHUE CHID» bubnuorexa LIOK
5 ’ https://m.edsoo.ru/ff0alde0
«Cuinby, «PaBHOJIEHCTBYIOIIAS CUID»
KonTposabHas pabora o Temam:
39 «Mexannueckoe aBKeHue», «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o0paxkeHue crny, «CHib»
33 Hasnenne. CriocoObl yMEHbILIEHUS U bubmuoteka [IOK
YBEJIMUYCHUS TaBJICHHSI https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS bubmuoreka [{OK
34 .
rasa oT 00b&ma, TemMreparypsl https://m.edsoo.ru/ff0a2376
35 Ilepenada naBneHus TBEPABIMU TEIIAMH, bu6mmoreka [IOK
JKHJIKOCTSIMH U Ta3amu. 3akoH ITackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHe B KHUIKOCTHU U rase, BEI3BAHHOE bubnmnorexa [JOK



https://m.edsoo.ru/ff0a18cc
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I[CﬁCTBHGM CHJIBI TSXKCCTHU

https://m.edsoo.ru/ff0a2718

37 Pemenwne 3agau mo teme «JlaBineHue B bubnmoreka [IOK
KUJIKOCTH U Ta3e. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bu6nmoreka [IOK
38 Coobuatommecs cocy s https://m.edso0.ru/ff0a2970
39 lMunpaBiawgeckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBOM KUAKOCTHBIN
Hacoc
a1 ATMocdepa 3emMiu 1 MPUIHUHBI €€ bubnnorexa [JOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bubnunoreka LIOK
42 Bec Bozmyxa. AtmochepHoe naBiieHue https://m.edsoo.ru/f0a2b5a
43 N3mepenne arMocepHOro JaBieHuUs. bubnnorexa [JOK
Omneit Toppuuerm https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnnorexa [JOK
BBICOTHI HaJl YPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
bapometp-anepousa. ArmocdepHoe bubmuorexa [IOK
45
JIaBJICHUE Ha Pa3JInYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amay o teme " AtmocdepHoe
nasieHue"
efCTBUE JKUIKOCTH U ra3a Ha
47 forpy;erHoeﬂB HUX TeNo. ApXxumeaoBa bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
cuita
JlaboparopHas padota Ned «Onpenenenue
48 BLITaJII)KHBzfom:ﬁ CHJIBI )IGP'ICTBEIOJIL[ICP'I Ha bubmorexa [IOK
’ https://m.edsoo.ru/ff0a33fc
TEJO0, IOTPY>KEHHOE B JKUIKOCTHY
49 JlaGopaTtopnast pabota Ne5 «MccnenoBanue bubnuotexa [JOK

3aBHCHMOCTH Beca Tejla B BOJIE OT 00BbEMa

https://m.edsoo.ru/ff0a3514
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MOTPYKEHHOU B KUJKOCTh YacTH TeJla»

50 [InaBanue Ten bubnxorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota Ne6
51 "KoHcTpynpoBanue apeoMeTpa Uiu 1
KOHCTPYHPOBAHHUE JIOJIKH M ONIPEACIICHHUE
e€ rpy3onoabéMHOCTH"
Pemenwne 3agau mo temaMm: «IlnaBanue
52 CY/IOB. BOS,Z[I)[IXOHJIaBaHI/Ie» «JlaBieHue bubamorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonTponpHas padora o Teme «JlaBienue
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
bubmuoreka [{OK
>4 Mexartirieckas pagora https://m.edsoo.ru/ff0a3f82
55 MouHocTts. EauHUIBI MOIIHOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacu€r MoHoOCTH, 1
pa3BUBaeMoi Ipu MoabEME 1o JecTHULE"
57 IIpocteie Mmexanu3Msbl. Peruar. PaBHoBecue
CWJT Ha pblyare
Prruaru B TeXHHKE, OBITY U IPUPO/IC.
58 JlaGoparopHas paboTa J\?':_ﬂ «Il/:)Icf:)neI:[LLOBaHI/Ie 0.5 Bubmmorexa IOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
Pemenne 3amau nmo teme «Y ciIoBUA but6mmorekxa [IOK
59
pPaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumuent nosnesnoro neicTpust
60 Mexanu3ma. Jlaboparopuas padora Ne§ 0.5
«M3mepenne K11/l HaKTOHHON MIIIOCKOCTH
61 Pemenue 3agau no reme "Pabora, bu6nunorexa LIOK

MoiHocTh, KITJT"

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
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Mexannueckas sHeprusi. Kunernueckas u

bubnunorexa LIOK

62 MOTEHIMAIbHAsT SHEPTHSI 1 https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHECHHSI MEXaHUYECKOW YHEPTHH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TeME
"DKCEPUMEHTAIBHOE OINPE/ICTICHUE
64 W3MEHEHUSI KHHETHUYECKON 1 1 1
MOTEHIIUATHHON YHEPTHH MPU CKATHIBAHUN
TeJIa 1Mo HaKJIOHHOM TIOCKOCTH"
65 KoHTtpoinbHas pabora o teme «Pabora u 1
MOIITHOCTb. DHEPTHUS
66 PesepsHblil ypok. Pabora ¢ TekcTtamu 1o 1 Bu6moteka [JOK
TeMe "MexaHnueckoe NBUKEHUE" https://m.edsoo.ru/ff0adee6
PesepBnbrii ypok. Pabora ¢ Tekctamu 1o
67 TeMep"I[aBJIz}II)I/Ie TBEPBIX TN, JKUJIKOCTEH 1 bubmorexa HOK
. ’ https://m.edsoo.ru/ff0a4ffe
1 Ta30B
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabota. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[MPOT'PAMME



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Kontposabubie  IIpakTuueckue oGpa3soBaTeJbHbIe
n/n Bcero U3YyYeHUS
padoTbI padoThbI pecypcsl
OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-
1 KMHETUYECKOM TEOPUU U UX OliIBITI})IHe 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Moaenu TBEPIOTO, JKUAKOTO U 1 bubmmoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO, KHUIKOTO H
4 ra3o00pa3HOro COCTOSHUM BEIECTBA Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHbie Tena 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxxarue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEMIIEpATypBl CO 1
CKOPOCTBIO TETJIOBOT'O JIBUKEHUS YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
M3MEHEHMsI BHYTPEHHEH SHEepruu https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Buer remonepesiain 1 https://m.edsoo.ru/ff0a6412
Ypok-koupepenmus "TlpakTrueckoe bubnmnorexa [JOK
11 . 1 1
HCIOJIb30BAHUE TEIUIOBBIX CBOMCTB https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

BEIIECTB U MAaTEPHUAJIOB B IIEIISAX
sHeprocoepekeHus "

12 KonndecTBo TEmIOTHL. Y AeIbHAs bubnunorexa LIOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubmuorexa [IOK
Ternn000MeH 1 TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas paborta Nel "UccnenoBanue
14 SIBJ'IeIfI/IH TZHHO(I))6MeHa npu CMCIHI/IHBaHI/II/I bubmmorexa LIOK
. . | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer koaudecTBa TEILIOTHI,
15 HE00XOAMMOTO JJIsi HarpeBaHus Teja u
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
JlaboparopHas pabota Ne2 "Omnpenenenue bubnnorexa [JOK
16 .
yIIEIbHOM TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y JeiabHas TemioTa bu6nmorexa LIOK
CrOpaHHsI https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUTMYECKHUX 2:1 VYneapHas Temiora bubmmorexa [OK
https://m.edsoo.ru/ff0a71d2
TUJTaBJICHUS
19 JlabopaTtopHas padota Ne3"Omnpenenenue bubmuorexka [JOK
yIEIbHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Temiora
napooOpa3oBaHUs U KOHJICHCAIINH. bubnmnoreka [JOK
21
3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas ) Butmorexa LIOK
22 pabota Ne4 "OmnpeienieHre OTHOCUTEIIBHOMN

BJIXKHOCTH BO3yxa"

https://m.edsoo.ru/ff0a7628
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Pemenue 3aa4 Ha OIPCACIICHUC

23 BJIQYKHOCTH BO3/TyXa
[TpuHIHITB pabOTHI TEIIJIOBBIX JBUTATEICH.
24 [TapoBast TypOuna. J|Burarens
BHYTPEHHETO CrOpaHus
o5 KIIJI TermoBoro aurarens. TemnaoBbie bub6nmoreka [IOK
JIBUTATENIN M 3alIUTa OKPYXAIOLICH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0OH COXpaHEHUs U MIPEBPAIICHHS
SHEPTHH B TEIUIOBBIX MpoIieccax
IToaroTroBka K KOH bHOM
27 Te(l)vf[e ?T(;HJI?)BBI: ﬂzzgmﬂéﬂz\iigzilfs buomiorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHUI BEIIECTBa
Kontponbnas padota no teme "TemnoBbie
28 sIBJIerHﬂ. I/I3M:HeHHe arperaTHbIX Bubmmorexa IOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHM BEIIeCTBa
29 Onekrpuzanus Ten. /[Ba pona
AIEKTPUUECKUX 3apsI0B
30 VYpok-uccienoBanue "IIeKTpU3AIMS TEI
WHIYKIUEW U TIPU COMPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubmmnoreka HOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpseHHOCTh
32 BJIGKT;)I/ILICCKOFO OJIS. HpI/II)HI_II/IH Bubmmorexa IOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIINH SJIEKTPUUECKHUX MOJIeH
33 Hocurenu snekrpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOAHUKY M TUAJIEKTPUKU. 3aKOH bu6muoreka [IOK
COXpaHEHHsI HJICKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bu6nunorexa LIOK

QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/ff0a90cc
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DNEeKTPUUECKUH TOK, YCIOBUS €TI0

bubnmoreka [IOK

36 cymectsoarnus. Metoumiin https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 2IEKTPUUECKOTO TOKA Bubmmorexa IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
IUAJIEKTpUKN"
39 DNEeKTpUYECKU TOK B MeTaJlIax, bubanoreka [JOK
JKUIKOCTSAX Y ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyYecKas Ierb U €€ COCTaBHbIC
9acTH
41 Cuna toka. JlaGopaTopHas pabora 05 bubnnorexa [JOK
"M3MepeHue u peryJimpoBaHUue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 Ha60pIa)1TopHa51 pa6orT)a "U3mepeHue u ’ 0.5 bubmroreia LIOK
| https://m.edsoo.ru/ff0a9el4
pEryIUpOBaHKE HAMPSHKCHUS
CornpoTHBIICHHE MPOBOAHUKA. Y ACIBHOE bubmuoreka [JOK
43
COIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBIICHUS bubmuoreka [JOK
44 1
MPOBOIHUKA OT €ro JUIMHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MOTEPEYHOro CeUYeHus: U Marepuana”
45 3aBUCUMOCTB CHJIBI TOKA OT HAIPSIKSHHUS. bubnnorexa [JOK
3akon OMa 151 ydacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopatopHnas pabora "HccnenoBanue
46 3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 1 bubmuoreka [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pe3ucrope”
47 ITocnenoBarenbHOE U apalIeNbHOE



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COCAUHCHUS IMMPOBOAHUKOB

JlabopaTopHas padora "[IpoBepka npaBuiia
CJIOKEHUS HAIIPSKEHUHN ITPU

bubnunorexa LIOK

48 MOCJIC0BATEIIbHOM COSIMHCHUY JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTopHas padora "l[IpoBepka nmpaBuiia
49 JUTSt CII?IJIBI I")[OKa ipn Hapanieﬂb?;OM ' bubmmorexa LIOK
| https://m.edsoo.ru/ffO0aadle
COCTMHEHUH PE3UCTOPOB
Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
50 OmMa g pasﬂquHor(I)) COEIMHEHUS bubmmorexa [IOK
https://m.edsoo.ru/ffOaaf8a
MIPOBOJHUKOB
51 PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA. Bu6moteka [JOK
3akoH [[xoyns-Jlenia https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenernenue
52 pa60TpI>1 u II?/IOHI}II)OCTI/I BHGKTIP;PII‘[IGCKOFO Bubmmorexa IOK
. https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKue enH U MOTpeOuTenu
53 BHCKT;)HHGCKOP'I 3HHeprI/H/I B 6II)>ITy. Kopotkoe Bubmmorexa IOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
54 TeMe "DIJIEKTPUYECKHE 3apsIbl. bubmuoteka [IOK
3apspKeHHBIC Tella U UX B3aUMOJICHCTBHSI. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIM 31eKTpUYeCKUi TOK"
KonTponbnas pabota mo teme
55 "DnekTpuuecKue 3apsaabl. 3apsKEHHbIE bubmmorexa [JOK
Teaa U uxX B3aumogencTBus. [1o0CTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"
56 [TocTostHHBIC MAarHUTHI, X
B3aMMO/IEHCTBUE
57 Ypok-uccnenosanue "M3ydenue nonei bubnuotexa [JOK
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HOCTOSIHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0

58

59

60

MaruutHoe mosie. MarauTHoe 1ose 3eMiiu
U €ro 3HaueHue I KU3HU Ha 3eMiIe
OnbIT OpcTeaa. MaroutHoe mose

SJICKTPHUYCCKOI'0 TOKa MarauTHoeE T10J1e
KaTylK1 ¢ TOKOM

IIpuMeHeHHe 3IEKTPOMArHuTOB B TEXHUKE.

JlabGopaTopHas padora "N3yueHue
JEHCTBHUS MATHUTHOTO TOJIS HA TIPOBOIHUK
¢ TOKOM"

0.5

bubnmoreka [IOK
https://m.edsoo.ru/ff0acOba

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0acld?2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnons3oBanue snekTpoaBUrareneii B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpancmopre. JlabopaTopHas padora
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
3JIEKTpOoABUTATENS "

OmnbrTel @apanes. 3akoH

3JIEKTPOMArHUTHOM MHAYKLIMH. [IpaBuiio
Jlenia

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

Dnektporereparop. CrocoOsl MoTydeHUs
AIEKTPUUYECKON PHEPTUHU. DJICKTPOCTAHIIUU
Ha BO300HOBIIEMBIX HCTOYHUKAX OHEPIrUun

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPpUUECKHe U MAarHUTHBIE
SIBJIEHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBIICHUS"
Pesepubrii ypok. Pabora ¢ Tekctamu mo
teme "TernoBble siBIeHUS"

bubnunorexa LIOK
https://m.edsoo.ru/ff0ach14

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acc5e

67

PeseprubIit ypok. Pabora ¢ Tekcramu mo

but6mmorekxa [IOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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teMe "[1oCTOSHHBIN 21eKTpUUeCKnil TOK"

https://m.edsoo.ru/ff0acdc6

PeseprHbIit ypok. Pabora ¢ TekcTamu mo

68

TeMe "MarautHele SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue e — o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKA
5 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bu6mmoreka [IOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUYKEHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE MpsMOIuHEHHOE
4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBHKCHHE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO IBMKeHus. [ paduk 1
CKOPOCTH
Jlabopatopuas paboraNel "Ompenenenue
7 YCKOIZI))GHI/ISII) TCJ‘I;) pu paBH0yc1<oppeHHH0M 1 1 Brbmiorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM IIOCKOCTH
8 CBobogHoe manenue Teia. OnsIThl [amunes 1
PaBHOMEpHOE ABMYKEHUE TTO OKPYKHOCTH.
9 [Tepuon II; IJaCTHOTa 06pa1ueHHﬂ.p J};);(HeﬁHaﬂ u 1 bubmorexa HOK
https://m.edsoo.ru/ff0ae176
yII0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 [Iepselii 3akoH HproToHA. BekTop cuibl 1 bubmorexa HOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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Bropoii 3akon Herorona.

bubmuoreka [JOK

12 PaBHoeiiCTBYIOIIAs CHIIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3nnus bubmuorexa [IOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bu6mmoreka [IOK
HeroroHa https://m.edsoo.ru/ffO0aeb6c
bubnmoreka [JOK
15 Cura ynpyrocti. 3axor Tyia https://m.edsg).ru/fanecaZ
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaboparopHas pabota Ne2 «Onpenenenue bubnnoreka [JOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cruma Tperi https://m.edscLJEJ.ru/fanf738
bubnuorexa [JOK
19 Pemenue 3amgau o reme «Cuiia TpeHUsD httos://m.e dSCIiJ.ru /ff0afa26
20 Jlaboparopnas pabota Ne 3"Onpenenenue bubnnoreka [JOK
K03((UIMEHTa TPEHHUS CKOIBKECHUS " https://m.edsoo.ru/ff0af8be
91 Pemenne 3agau mo teme "3akonsr HeroToHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cuiia TpeHus" https://m.edsoo.ru/ff0afb8e
22| mavorems, Yeropome casbommor brGmiorera LOOK
S https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenue 3amau no teme "Cuia TSDKECTH U bubmuoreka [JOK
3aKOH BCEMUPHOI'O TATOTEHHS" https://m.edsoo.ru/ff0af5f8
o5 [TepBast kocMHU4eCcKasi CKOPOCTb. bubnnorexka [JOK

HesecoMocTs u neperpysku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MmaTepuaJIbHOW TOUKHU.
AoOconroTHO TBEpIOE Tenno. PaBHOBecHe

bu6mmoreka [IOK

26 TBEPOTO TEIIA C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmenT cunsl. LienTp TsoxecTn
28 Pentenue 3amau mo teMe "MOMEHT CHIIEL. bu6mmoreka [IOK
Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
29 Telvf[e "MCXEIHI/I‘IGCK(I))G I[BI/I)KGII-)II/IC. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0b0408
BsaunmonetlictBue Ten"
KonTponsHas padora Nel o Teme
30 "MeXI;.HI/I‘leCK(I))e JBIDKCHHE. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0b06ec
Bsaunmonelictue Ten"
Nmnynse Tena. Ummynbe cubl. 3aK0H
31 COXpZHeHI/Iﬂ I/IMHyJIL}C/a. Yupyroe u bubamorexa IOK
. https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMoICHCTBIE
32 Pemienne 3agau mmo teme "3akoH bu6nmoreka [JOK
COXpaHEHUsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHnuus "PeakTuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanunyeckast paboTa U MOITHOCTh https://m.edsoo.ru/ff0b0ag4
35 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnuoreka [IOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabota Ned «Ormnpenenenue
36 paboThI CHITBI TPEHUS TPU PABHOMEPHOM
JBUKEHUH TeJIa TI0 TOPU30HTAIILHON
MTOBEPXHOCTU»
37 Cas13b sHepruu u padoTsl. [loTeHnmanbHas

DHEPrus



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Kunernueckas sneprus. Teopema o

bubmuoreka [JOK

38 KUHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
JlaGopaTtopHnast pabota Ne5 «M3yueHue bubmuorexa [JOK
40
3aKOHA COXPAHEHHUS SHEPTHI» https://m.edsoo.ru/ffOb12fe
a1 KonebaTenpbHOE IBHIKCHHE U €T0 bubmuoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Koiebanus. BelHyKIeHHBIC bubnmoreka [JOK
Kosiebanus. Pesonanc https://m.edso0.ru/ff0b20f0
43 MareMaTH4eCKui 1 PYKUHHBIA MasiTHUKA
Vpok-uccnenoBanmne «3aBUCUMOCTh
44 neppnoaa KOJi[e6aHI/Iﬁ OT >KE€CTKOCTHU bubmmoreia LIOK
https://m.edsoo.ru/ff0b197a
NPYKUHBI U MAaCChI TPy3a»
45 [IpeBpatenue SHEPTUN IPU MEXAHHIECKUX
KOJICOaHMSX
JlaGopaTtopnas pabora Ne6 «OnpenencHue
46 ‘laCTOI”)H:I I/Ipl'IeprOI[a Kone6aHI/H7Ip ! bubmorexa HOK
https://m.edsoo.ru/ffOblaec
NPYKHHHOTO MasiTHUKa»
JlaGopatopnas padora Ne7 «IIpoBepka
47 HCSaBII)/ICI/Il\l/:I)OCTI/IpHepI/IO,Ha Konegannlii rpysa bubmorexa LIOK
’ https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexanundeckue BoaHbl. CBOMCTBA
48 MEXaHHYECKUX BOJH. [Ipo10yIbHEIC 1 bubnuorexa LIOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
VYpok-koHpepennus "MexaHnnueckue
49 BOJIHBI B TBEpIOM Tene. CelicMuiecKue
BOJIHEI"
50 3Byk. PacmpocTpanenue u oTpakeHue 3ByKa
51 VYpok-uccnenosanue "HabmroneHue



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

FpOMKOCTL 3BYKa U BbICOTA TOHA.

52 -
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIIbTpa3ByK 1 bubnuorexa [JOK
53
uHOPa3BYyK B IPUPOIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
54 Telee "3aKoHbI coxszeHmL l\l/)[exaHquCKHe bubmorexa LIOK
https://m.edsoo.ru/ff0b25f0
Kosie0aHusl U BOJHBI"
KoHnTpomapHas padoTa 1o Teme "3aKoHbI
55 coxpaHeHHs. MexaHn4ecKue KoJieOaHus u
BOJIHBI"
56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnionb3oBanue bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3ydenue cBoiicTs
59 BJII;KTPOMaFP);[I/ITHBIX BonHy(I:I MTOMOIIBIO bubmmoreia LIOK
https://m.edsoo.ru/ff0b2c6c
MOOmMIIBHOTO TenedoHa"
60 Pemenue 3a1au Ha onpeieNieHne YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI
61 DJIEKTpOMAarHuTHasi Ipupo/ia CBETA. bubnuotexa [JOK
CkopocTb cBeTa. BonmHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsMonuueitHoe
62 pacnpocTpaHeHue CBzTa. 3armenus ComHIa bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
u JIyHbI
63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue bubnmnorexa [JOK

3aaa4 Ha IPUMCHCHUEC 3aKOHA OTPAKCHUA

https://m.edsoo.ru/ff0b38c4
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CB€Ta

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS

bu6mmoreka [IOK

o4 cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/ICHOJ'IBBOBZII:III)/IC HOJ'IHJEO BHYTPEHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5¢
OTpaXKeHHsI B ONTHYECKHUX CBETOBOAAX
JlaboparopHuas pabota "Hccienoanue
66 3aBHCUMOCTH YTJIa MPEIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "BO3ayX-
creksio""
Ypok-koH(pepennus "Vcnonb30Banne
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoenne n300paXkeHUi B JIMH3AX bubamorexa IOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
70 (bOKyIc)HorE paCSTOHHI/ISI U OII)'ITII[/I‘IGCKOﬁ CHJIBI bubamorexa IOK
9 https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
VYpoxk-koupepennus "Ontuyeckue bubnuoteka [JOK
71
JIMH30BbBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTuyeckasi cucreMa. 3peHue bubmorexa IOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "edexrsl 3penus. Kak
COXpaHMTH 3peHue"
Paznoxenue 6enoro cBera B CIIEKTP.
74 Omneiter HetoToHa. CroskeHue v bubmmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
CHEKTPANBHBIX IBETOB. [luctiepcus cBeTa
75 JlaGopatopHas pabota "OnbITh IO bubnuorexa [IOK



https://m.edsoo.ru/ff0b3aea
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Pa3I0KEeHUI0 OEJIOr0 CBETa B CIEKTP U
BOCIIPHSITHIO I[BETA MTPEIMETOB TPU HX
HaOJIIOJICHUY Yepe3 BETOBbIC (PHIIBTPHI"

https://m.edsoo.ru/ff0c0e2a

Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA

76 CBeTa: AHcIepcusi, HHTeppepeHIns U
mudpakius'
77 OmneiTel Pe3epdopaa v ruranerapaast MoJIeTb bubnmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue 1 MorjaoueHue cBeTa aTOMOM. bubnnorexa [JOK
KBanTbl. JInHEHYaThie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habnronenne cCieKTpoB bubnnoreka [JOK
ucryckanus" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE M €€ BUIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sipa. Hyknonnas bubnuorexa [JOK
MO/IeITb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIC IpeBparienus. M30Tombl Bubmiorexa LIOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3amau mo teme: "PagnoakTHUBHEIE bu6nmoreka [JOK
npeBpamieHus" https://m.edsoo.ru/ffO0clb4a
85 [Tepuon monypacmana
86 Ypok-kondepenus "PagnoakTuBHBIC bubnmnorexa [JOK
U3ITy4eHUs B IPUPOJIE, METUITNHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakun. 3aKOHbI COXPAHEHUS bubnnoreka [JOK
3apsI0OBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBSI31 aTOMHBIX sifiep. CBs3b bubnuotexa [JOK
MaccChl ¥ SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHbie
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peakiuu"

Peakiuu cuHTe3a U AeNeHUS SAep.

bu6mmoreka [IOK

%0 Ucrounnku sHepruu CoiHIla U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenius "SAnepHas dHEpreTUKA.
91 JlelicTBUA paliOaKTUBHBIX W3JIYYEHUM Ha
’KUBBIE OpraHu3Mbl"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
92 TeMe "DJIEeKTPOMArHUTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHBIC BOJHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBIeHUS"
KonTtponpHast pabora o Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
siBIeHUS"
IToBTopenue, o0061cHME. Pemenue
94 pacquII){mx " KaqecHTIBeHHHx 3a/1a4 1o TeMe bubmmoreia LIOK
" N " https://m.edsoo.ru/ff0c245a
BzaumopeiicTBue Ten
IToBTOpenue, o6o06meHue. Pemenne
95 pacqurI){mx " KalleCL"IFlBeHHI)IX 3a/1aq 1o TeMe bubmmoreia LIOK
" | https://m.edsoo.ru/ff0c2572
TenoBsle mpoueccsl
IToBTOpenue, o6o06meHue. Pemenne
96 pacqulj{Hx u Ka‘IeCL”I[lBeHHLIX 3a/1a4 1o TemMe Bubmiorexa LIOK
. o https://m.edsoo.ru/ff0c2a22
KII/I TerutoBbIxX ABUTATENEH
IToBTOpenue, o6o06meHue. Pemenne
97 pacquin u Ka‘{eCL’I[lBCHHBIX 3a/1a4 1o Teme Bu6miorexa LIOK
" \ https://m.edsoo.ru/ff0c2b30
KIIJI anekTpoycTaHOBOK
[ToBTOpenue, 0600eHNE. Permenne Butmmorexa LOK
98 pacYeTHBIX U Ka4eCTBEHHBIX 3aJ1a4 110 TEME
. " https://m.edsoo.ru/ff0c2c52
CBeTOBbIE SIBICHUS
99 [ToBTOpenwue, 06o0menue. Padora ¢ bubmmoreka [JOK
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TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHUS B
MeXaHHKe"

https://m.edsoo.ru/ff0c2d6a

100

101

102

[ToBTopenue, 06o0menue. Padora ¢
texcramu 1o teMe "Koiiebanusg u BoiHb!"

[ToBTOpenue, 0600meHue. Pabora ¢
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHU"
[ToBTropenue, 0600menue. Padora ¢

TekcTamu 1o Teme "KBaHToBast U siiepHas
duzuka"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

» dusuka, 7 knacc/ [epeimkun .M., UBanos A.U., AkiimonepHoe obmiectBo «M31aTenbcTBO
«[IpocBemenue»

» dusuka: 9-1 kacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kimacce/ [lepeimkun Y. M., I'yrauk E. M., BaHoB
A. W, IletpoBa M. A., AkumonepHoe o6miectBo «M3marensctBo «lIpocBemenuey

1. ®uzuka. Tectol. 7 knacc (aBTopsl: H. K. Xannanos, T. A. XaHHaHOBA).

2. ®usuka. CamMoCTOATEIBHBIE M KOHTPOJIbHBIE paboThl. 7 Kimacc (aBTopsl: A. E. Mapown, E. A. Mapon).
3. ®usuka. Jlugaktuyeckue Marepuansl. 7 kinace (aBTopsl: A. E. Mapown, E. A. Mapon).

4. ®uzuka. [lnarnocruueckue pabotsl. 7 kiacc (aBropsl: B. B. IllaxmaTosa, O. P. llledep).

5. ®uzuka. COopHUK BOIIPOCOB | 3a1a4. 7 kiacc (aBTopsl: A. E. Mapown, E. A. Mapos, C. B.
[Tozotickum).

1. ®usuka. Tectsl. 7 knacc (aBTopsl: H. K. Xannanos, T. A. XaHHaHOBa).

2. ®uzuka. CaMoCTOATENbHBIE U KOHTPOJIbHBIE paboThl. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapon).
3. ®usuka. Jlunaktnyeckue Mmarepuaisl. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapon).

4. ®uzuka. [lnarnocruueckue pabotsl. 7 kiacc (aBropsl: B. B. IllaxmaTosa, O. P. llledep).

5. ®uzuka. COopHUK BOIPOCOB U 3a11ad. 7 kiace (aBTopsl: A. E. Mapow, E. A. Mapon, C. B.
[Tozotickun).

1. ®usuxka. Tectol. 7 knace (aBTopsl: H. K. Xannanos, T. A. Xannanosa).

2. ®uzuka. CaMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThl. 7 Kitacc (aBTopsl: A. E. Mapon, E. A. Mapon).
3. ®usuka. lngaktudeckue Marepuansl. 7 kinacc (aBropsl: A. E. Mapown, E. A. Mapon).

4. ®dusuka. [{uarnoctuueckue padotsl. 7 kinacce (aBropsl: B. B. lllaxmaToBa, O. P. Illedep).

5. ®usuka. COopHHUK BOIIPOCOB U 3a1ad. 7 kiace (aBropsl: A. E. Mapon, E. A. Mapos, C. B.
[Tozotickum).

1. KonTponbHbIe 1 caMOCTOsATENbHBIE paboThI O pu3uke. 9 knace: k yueOHuky A.B. [lepoinikuna,
EM. I'ytauk «®u3uka 9 xknace» / O.U. I'pomiiesa.

2. Tectsl o ¢usuke. 9 knacc: k yaueOHuky A.B. Ileppikuna, E.M. I'ytauk «®usuka 9 kmace» / O.1.

['pomuesa.



3. ®usuka. 9 xitacc. TeMaTnueckue TeCTOBBIE 3amanus 1l moaroroBku kK ' A. / aBt.- coct.: M.B.

boiinenko, O.H. MupoikuHa.

METOAUYECKHUE MATEPUAJIBI IJISI YYUTEJIA
A.B.Ileppimikun u A.U. BanoBa, E.M. I'yrauk ap. ®uzuka (7)
Meroandeckoe rnmocoodue. «BepTukaiby

[Toypounsie pazpabotku no pusuke. 9 knacc : mocodue st yaurens / H.C. bk

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
OtkpoiThiii Ki1ace. CeTeBoe 0OpazoBaTeabHOE coobiecTBo. http://www.openclass.ru/node/109715
Enunas xosutekiust udpoBbix 00pasoBaTeabHbIX pecypcos. http://schoolcollection.edu.ru/catalog/
denepasbHbIil ICHTP HHOOPMAIMOHHO-00pa30BaTeIbHBIX pecypcos. http://www.fcior.edu.ru
Wurepuet ypok. http://interneturok.ru/ru/school/physics/

http://school-collection.edu.ru http://fcior.edu.ru http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/ http://www.e-science.ru/physics http://nano-
edu.ulsu.ru http://www.all-fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/ http://www.all-

fizika.com.



