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COJAEP)KAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®usnka — Hayka o npupoze. fIBieHus npuponbl. OU3NYECKUE SBICHHA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeNWYMHBL. M3MepeHue ¢usznyeckux BenuyuH. Du3MUecKkue MpuOOpEHI.
ITorpemnocTs U3MepeHui MexayHapoaHasi CUCTEMA €IMHMULI.

Kak ¢u3uka u qpyrue ecrecTBeHHblE HAyKH U3Yy4aroT IpUpoy. EcTecTBeHHOHAY4HBIH MeTO[
IO3HAHUsA: HAOJIIO/IEHUE, TOCTAHOBKA HAyYHOI'O BOIPOCA, BBIABMIKEHHE I'MIIOTE3, SKCIIEPUMEHT 110
NpOBEpKE TUIIOTE3, OObsCHEHHEe HabmomaeMoro sieueHusa. Onucanue (U3MYECKUX SBICHUH C
IIOMOILBIO MOJEIIEH

Hemoncmpayuu.

1. MexaHn4eckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMSL.

2. Owuzuyeckue MPUOOPHI W MpoIexypa NPSMBIX H3MEPEHHH aHAJOTOBBIM M LU(PPOBBIM

npudopom.

Jlabopamopnwsie pabomot u onvimel.

1. Omnpepnenenue LEHbI JeICHUS LIKAJIbl H3MEPUTEIBHOTO MpHoopa.

W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TEa.
Onpenenenue pasMepoB MajbIX TEN.

uAeWN

WN3mepenne TeMmriepaTypbl MpPU TIOMOIIM JKUJIKOCTHOTO TEPMOMETpa H JaT4HKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccineqoBaHUA 10 MPOBEPKE TUMOTE3bl: JAJbHOCTh IOJETA IIapHUKa,
MYIIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTYCKA.
IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHUHU BelleCTBA.

CrpoeHnue BenecTBa: aroMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JBmwxenue wyacTtuiy BemiecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C TEMIIEpaTypoOHu.
BbpoyHoBckoe nBmwxkenue, auddys3us. BzaummoneicTBME UYACTHUII BEIIECTBA: NPUTSHKCHHE W
OTTAJIKUBAHUE.

ArperatHble = COCTOSIHMSI ~ BEIECTBA: CTPOEHUE Ta30B, JKUAKOCTEM U  TBEPIBIX
(KpucTaTMYecKux) Tei. B3auMOCBsI3b MEXIy CBOWCTBaMM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmronenue nuddys3un.

3. HaOmronenue sBICHUH, OOBICHSIIOMUXCA TPHUTSHDKCHHUEM WA OTTAIKHBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Orenka AuaMeTpa aToMa METOAO0M PSIIOB (C UCTONIb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

J{BMKeHHe U B3aUMOJeiiCTBHE TeJl.

Mexanunueckoe aBmxeHue. PaBHomepHoe u HepaBHOMepHOeE JiBHxkeHHe. CkopocTs. Cpennsis
CKOpOCTb PU HEPABHOMEPHOM JIBH>KEHHH. Pacuer myTH 1 BpeMeHH JABUKEHUSI.

SlBnenne wHepnmu. 3aKOH WHepHWU. B3auMmopnelcTBHe Ten Kak NPUYMHA HM3MEHEHUS
CKOpOCTHU JBWXKEHHMS Tel. Macca kak Mmepa HMHEpTHOCTH Tena. IlmotHocTh BemiectBa. CBS3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00beMa BEIIeCTBaA.



Cuna kak xapakTepuCTHKa B3auMojiercTBus Ten. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue
CUJIBI C TIOMOIIIbIO AUHAMOMETpA. SIBJIEHHE TATOTEHUsI U cuia TsbkecTh. Cuila TSXKECTU Ha JAPYTrux
maHerax. Bec Ttema. Heecomoctb. CrokeHHE CHJI, HANpaBIE€HHBIX MO OJHOW MPSIMOM.
PaBuopelictByromas cui. Cuiia TpeHusi. TpeHHne CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B mpupoje
Y TEXHHKE.

Hemoncmpayuu.
Habumronenne MexaHU4eCKOro IBUKEHUS Tela.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habnroienue siBjeHUs] UHEPIIUH.
Habmtoienue n3MeHeHus: CKopocTy MU B3aUMOJIEHCTBUU Tell.

vk wnN e

CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CroxxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IIPSIMOA.
Jlaﬁopamopnue padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBMKEHUS (IIapHKa B KUAKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).
2. OmpezneneHue CpeqHEN CKOPOCTH CKOJBXKEHUA Opycka WM IIapHKa MO HAaKJIOHHON
IJIOCKOCTH.
3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TeA.
4. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pacTsokeHus (medopmanuu) OpyKHHBI OT
MPUIOKEHHOM CHIIBI.
5. OnpIThl, IEMOHCTPUPYIOIIUE 3aBHCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tena u
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, JKMIKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHBIICHHUS] U yBeIUYeHUsS NaBieHus. J[aBneHue raza. 3aBUCUMOCTD
JaBJeHUs ra3za oT o0bema, TeMieparypsl. [lepegaua gaBieHus TBEPAbIMH TEJIaMH, KUAKOCTSIMH U
razamu. 3akoH [lackans. [IHeBMaTH4eckMe MamIWHBI. 3aBUCHUMOCTH JABJIEHUS IKUIKOCTH OT
rryounsl. ['uapocratuyeckuii napagokc. CooOmaronuecs cocynbl. [ uapaBinueckue MEXaHU3MBI.

AtMochepa 3emnu u arMmocdepHoe napneHue. [IpUUMHBI CYIIECTBOBAHUS BO3IYLIHOM
obonouku 3emnu. OmbiT Toppuuennu. M3mepeHue arMochepHOro naBiIeHHUS. 3aBUCUMOCTH
aTMOoc(epHOTro JaBJIEHUsSI OT BHICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 11t n3mMepeHust aTMocPepHOTro
JTaBJICHMUSL.

JleiicTBHE KUJIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX Telo. BeITanmkuBaromias (apXumeaona)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.

Coob1maronmecs: CoCy/sl.

I'mapaBamyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTH BBITAIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH TeJla M TJIOTHOCTH
JKUJTKOCTH.

oukwnNeE

PaBeHCTBO BBITAIKMBAOIIEH CHIIBI BECY BEITECHEHHOM JKUKOCTH.

8. VYcnoBue nuaBaHUs Tell: IUIABAHUE WJIU MOTPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccienoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00b&Ma MOrpyXKEHHOH B >KHUIKOCTh
4acTH Tela.

2. OmpezneneHue BBITAIKUBAIOLIEH CHUIIBL, JACWCTBYIOLIEH Ha TENO, NOrpYy)KEHHOE B
KUIKOCTB.



3. IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIIECH CUIIbI, TEUCTBYIOLIECH HA TEIO B KUJKOCTH,
OT MaccChl Tena.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBHUCHUMOCTb BBITAIKWBAIONICH CHJIBbI, JEUCTBYIOIIEH Ha
TEJNO B KMJKOCTH, OT 00bEMa MOTPYXKEHHOW B KHUJIKOCTh YaCTU Teja M OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYHPOBAHHME JIOJKM M OIpelneieHue eé
IPY30I0ABbEMHOCTH.

PabGora u MOIIHOCTB. DHepPIUs.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBbI: phIyar, OJ0K, HAKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecusl phluara.
[TpuMmeHeHre paBuiia PaBHOBECHS pbIvara K OJI0Ky. «30JI0TOe paBmiio» Mexanuku. Kosddumuent
none3Horo aevictBus (manmee — KIIJ[) mpocteix mexanmsmoB. IIpocTbie MexaHuU3Mbl B OBITY U
TEXHUKE.

Mexanuyeckas sHeprud. Kunernueckas u noteHiuanbHas 3Heprus. [IpeBpamienue ogHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomot u onvimel.

1. Omnpenenenne pabOThl CHIIBI TPEHUS TMPU PABHOMEPHOM JBUXKCHHHM Tela IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOW SHEPIHUH.

8 KUIIACC

TemnnoBble sIBJIEHUS.

OCHOBHBIE TOJO0KEHUS MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOECHMS BellecTBa. Macca u
pa3Mepbl  aToMOB M MOJEKyd. ONbIThl, NOATBEPKIAIOIIME  OCHOBHBIE  IOJOKEHHS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPIOTO, KUAKOTO W ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucrammuyeckue u
amop¢ubie Tena. OObICHEHHE CBONCTB Ta30B, KUIKOCTEH M TBEPIBIX TENT HA OCHOBE MOJOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopud. (CMauuMBaHWE W KalWUISIPHbIE SABJICHHS. TeIoBoe
pacuImpeHue u cxxarue.

Temmneparypa. CBsi3b TeMmMmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBWIKEHHUS YaCTHII.
Buytpennss sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPTruu: Terionepeaada U COBEpIICHUE
paboTsl. Busl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3TyUYEHUE.

KonnuecTBo TemnoTel. YjenbHas TEMIOEMKOCTh BeEMIeCTBA. TeriooOMeH U TEerioBOe
paBHOBecHue. YpaBHEHHE TeIuloBoro OanaHca. [lmaBieHne W OTBepAEBaHUE KPHUCTALIHYECKUX
BEIIECTB. YAeNbHas TeroTra TaBieHus. I[lapooOpazoBanme wu KoHAeHcarusa. Vcmapenue.
Kunenue. VYnenbHas Teminora mnapooOpa3oBaHUs. 3aBHCHUMOCTh TEMIEPATypbl KHUIICHUS OT
aTMoc(hepHOTo JaBICHHS.

BraxxHocts BO3myxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmuner  pabotel  TeroBbix naBurateneit KIIJ| TemmoBoro nBurarens. TermnoBsie
JIBUTATENH U 3alIUTa OKpY>KaroUlei Cpeibl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTHUH B TEIUIOBBIX MPOIECCax.

Hemoncmpayuu.

1. HalmoneHnne 6pOyHOBCKOTO IBHKCHHS.

2. Habmopenue nudpdysun.

3. HaOmroneHue siBICHUN CMaYMBaHUS U KAWJUIIPHBIX SBJICHHM.



Habmroienue TemnoBoro pacimupeHus Ted.
V3MeHeHre TaBlieHus Ta3a MNPy U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

Buae! renonepenaun.

OxnaxJIeHrue MpH COBEPIICHUU PAOOTHI.

HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMH CHJIAMH.
10. CpaBHEeHHUE TEMIIOEMKOCTEH pa3IMYHbBIX BEIIECTB.
11. HaGmroieHue KUIICHUS.

4
5
6. IIpaBuna uzmMepeHus TeMiepaTypsl.
7
8
9

12. HaGnroieHue mocTostHCTBA TEMIIEPATyphl MPH TJIaBJICHUH.

13. Moaenu TeTIOBBIX JBUTATEIICH.

Jlabopamopnwvie pabomot u onvimeol.

1. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbITh 1O HAOIIOACHUIO TEIIJIOBOTO PACIIMPEHUS ra30B, KHUIKOCTEH M TBEPBIX TEJ.
4. OmnpezeneHue 1aBieHus Bo3ayxa B OalsIoHe IIIPULIA.
5. OnbIThl, JAEMOHCTPUPYIOLIME 3aBHCUMOCTh JABJIECHHs BO3AyXa OT ero oobéma Hu

HarpeBaHus WIN OXJIAXKJICHUSL.

6. IlpoBepka rumoTe3sl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOmroneHue n3MEHEHHs BHYTPEHHEH 3HEPrUM Tejla B pe3ysibTaTe TeIUIoNepeaadud u

pabOoThI BHELIHUX CHJL.

8. MHccnenoBanue sBICHUS TEMIO0OMEHA PU CMEIMBAHUYU XOJIOJHON U ropsiueii BOJbl.

9. OmnpeneneHue KOJNYECTBA TEMJIOTHI, TOJIy4€HHOI'O BOAOH MPU TEIIIO0OOMEHE C HarpeThiM

METAIIMYECKUM LIUIUHIPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. MccnenoBaHue npouecca NCapeHus.

12. OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIJIA.

DJleKTprYecKre 1 MATHUTHbBIE SIBJICHHS.

Onexktpuzanus Ten. /[Ba poja anekTpudeckux 3apsaaoB. B3aumopeicTBue 3apsKEHHBIX TE.
3akoH KynoHa (3aBHCHMOCTb CHJIBI B3aUMOJIEMCTBUS 3apsDKEHHBIX TENl OT BEIMYHMHBI 3apsloB U
pPacCTOSHUS MEXKAY TeJIaMHu).

Onekrpuueckoe mnozie. Hanpsok€HHOCTh anekTpuyeckoro mnoisid. IlpuHnun cyneprno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu 3neKkTpruueckux 3apsaoB. DIEMEHTApHBIN IeKTpudecKuil 3apsaa. CTpoeHue aroma.
ITpOBOAHMKY M TUAIIEKTPUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsAa.

ONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUS JJIEKTpUYECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUS 3IEKTpUUECKOro TOKa (TEIIOBOE, XHWMHUYECKOE, MAarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckasg unenb. Cuima Toka. OyeKTpudeckoe HampsbkeHue. ConpoTHBIIEHHE
IPOBOJAHMKA. YJEIBbHOE CONPOTHUBIEHUE BemecTBa. 3akoH Owma uid  yyacTKa LIEMH.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTta 1 MOUTHOCTH 3NIeKTpUYeckoro Toka. 3akoH J[xoymns—JleHmna. DnekTpuueckue Lenu u
NOTPEeOUTENH IEKTPUUECKOM sHeprun B ObiTy. KopoTkoe 3aMbIkaHue.

[TocrositHHBIE MarHuThl. B3auMMOJEHCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoJe.
MarauTtHoe moje 3eMJId U ero 3HadYeHue I sku3Hu Ha 3emute. OmbiT Dpcerena. MarHuTHoe 1osie
aNeKTpudeckoro Toka. [IpuMeHeHne 3eKTpOMarHuToB B TeXHUKE. [leficTBe MarHUTHOTO TMOJIS Ha
IIPOBOAHMK C TOKOM. DJIEKTPOABUIATEIb IIOCTOSIHHOIO TOKA. Vcnonap3oBaHue 3neKkTpoaBurareneii B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.



OnbiTel  ®apaned. SBieHue  3eKTpoMarHUTHOM — mHAyKumu. IlpaBuno  Jlenua.

OnekrporeHepatop. CrnocoObl TMOMY4YeHHS DSIEKTPUYECKONW HHEPruu. JNEKTPOCTAHIIUUA HAa
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.
Hemoncmpayuu.
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DnexTpu3anus Tell.

JIBa posa eKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DnexTpocTaTUuecKast UHIYKIHSL.

3aKOH COXpaHEHMs IJICKTPUUECKUX 3apPsI0B.

ITpOBOAHMKY U TUDIIEKTPUKH.

MonenupoBaHUe CHIOBBIX JIMHUH 2JIEKTPUYECKOTO TOJIS.

M cTOYHMKHY ITOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B )KUJKOCTH.

. "'a30BbIit pazps.

. I3mepeHne cuiibl TOKa aMIepMETPOM.

. I3mepeHue 35eKTpuYecKOoro HanpsKeHUs BOJIbTMETPOM.

. Peocrat u marazuH COnpOTHBIICHUN.

. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHHs TIOJIFOCOB MArHUTA.

. MopenupoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1noJjie Toka. JJIeKTPOMAarHurT.

. lelicTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnienoBanue sABIeHUS 3IEKTPOMArHUTHON UHIYKIIMH.

. OneiTel Dapanes.

. 3aBUCUMOCTD HaIpaBJI€HUsI HMHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
25.

SJICKTpOFCHepaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomuvt u onvimol.

oV kwnNRE

10.
11.
12.

13.
14.

OTMBITEI IO Ha6JHO)ICHI/IIO QJICKTPHU3alluU TCII I/IHIIYKHI/IGI\/'I " Ipr COITPUKOCHOBCHUH.
HccnenoBanue 1elcTBUS IEKTPUUECKOTO MOJIsl HA TPOBOJIHUKH U TUJIEKTPUKH.

COopka u mpoBepKa padOTHI IMEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

W3mepeHne u peryaupoBaHue CUIIbI TOKA.

W3mepenne u peryampoBaHue HapsHKCHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEPE3 PE3UCTOP, OT COMPOTUBICHUS
pEe3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUUECKOTO COMTPOTUBIICHUS MPOBOAHHUKA
OT €ro JJIMHBI, IUIOIA/IA MTONEPEUHOI0 CEYEHUSI U MaTepHala.

IIpoBepka mpaBuiia CIOKEHUS HANPSKEHUW MPU MOCIETOBATEIBHOM COCIUHEHUU JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUJIbI TOKA MPU NapAJIIEIbHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

OrnpezenieHre MOIUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
WccnenoBanmne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JTaMIOUKY, OT HAIpsHKEHUS Ha
HEH.

Onpenenenne KIIJ[ narpesarens.

I/ICCJIGI[OBaHI/Ie MAardmuTHOI'O BBaHMOHefICTBHH IIOCTOSIHHBIX MariHuToB.



15. VI3yyeHne MAarHuTHOIO IO TOCTOSHHBIX MAarHUTOB MNP HMX OOBEIUHEHUU U
pasJeIcHuN.

16. HccnenoBanue ACUCTBUSA IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITbI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUS KaTYLIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaBJIE€HUs TOKA B KaTYIIKE.

18. M3y4eHne AeUCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue paboThl 3J1€KTPOIBUTATEIIS.

20. U3mepenune KIIJI anekTpoaBuraTeslbHOM yCTaHOBKH.

21. OnbITEl 1O HCCIEIOBAaHUIO SIBJICHUS D3JIEKTPOMArHUTHOM HMHAYKLHU: MCCIEI0BaHUE
M3MEHEHUH 3HAYCHMs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.

9 KVIACC

MexaHnnuyeckue siBJeHHS.

Mexanunueckoe nBmxkeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOro  JBWXKEHUsA. PaBHOMepHOe mpsMOJIMHENHHOEe JBHXKeHHe. HepaBHOMepHOE
npsMoJIMHEetHOe JBuKeHue. CpenHsis W MIHOBEHHash CKOPOCTh Tela IpU HEPaBHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMosiMHEHOe ABuxkeHue. CBoOoaHoe mageHue. OmbIThI
lNanunes.

PaBHOMepHOE ABMKEHHE 1O OKpYXHOCTH. llepmon u wactora oOpaimenus. JluneliHas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiii 3axkoH HerotoHa. Bropoit 3akon Herotona. Tperuit 3axkon Herorona. IlpuHiumn
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMsI: CHJIa TPEHMSI CKOJIBKEHU I, CUJIa TPEHUS MTOKOS,
Jpyrue BUJbl TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHE CBOOOJHOIO MaJeHMS.
JBuxenue minaner Bokpyr Connua. IlepBas kocmMudeckast ckopocTs. HeBecOMOCTh U eperpysKu.

PaBHOBecue MaTepuabHOM TOUKU. AGcomoTHO TBEPAOE Teno. PaBHoBecue TBEpAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsoxecTu.

Umnynec Tena. M3menenue ummynbca. VMmynbc cuibl. 3aKOH COXpPaHEHMsI HMMITYIIbCA.
PeakTuBHOE IBUKCHHE.

Mexanunueckass pabota M MOUIHOCTb. Pa®oTa cui TskKecTH, ynpyroct, TpeHus. CBs3b
sHepruu U paboThl. lloTeHnumanbHas HHEPrus Tena, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMJIH.
[ToTenumanbHas dHeprust c:xkarod npyxuHsl. Kunetndeckas sHeprus. Teopema 0 KMHETHMYECKOU
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HalmroeHue MeXaHW4ecKoro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX Tel OTCUETA.

2. CpaBHeHME NyTE€d M TPACKTOPUW JBMXKEHHUS OJHOIO M TOTO € Tela OTHOCHTEIBHO
pPa3HBIX TEIJI OTCUETA.

H3mepeHne CKOPOCTH U YCKOPEHUs MIPSMOIMHENHOTO IBUKCHUS.
HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO IBUKECHUS.
Habmroienue ABMKEHUS Tella 0 OKPYKHOCTH.

owu AW

Habnronenne MexaHWYECKUX SIBIEHUH, MPOUCXOSIMNX B cucTeMe oTcuérta «Temexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTETHFHO KaOuHeTa (QU3HUKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MACChI TeJla U JEUCTBYIOIIEH HAa HETO CUJIBI.

8. HalOmronenue paBeHCTBa CUJ IPU B3aUMOACHCTBUU TEI.

9. H3menenue Beca Tela IPU YCKOPEHHOM JBUKEHUU.

10. Ilepenaya uMmmynbca Npyu B3aMMOICHCTBUM TEI.

11. TIpeoOpazoBaHust SHEPTUHN TIPH B3aUMOICHCTBUH TEJI.



12.
13.
14.
15.
16.

CoxpaHeHrEe UMITYJIbCA PU HEYTIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPHU A0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habmionenne peakTHBHOTO JABHKEHHSL.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHue MeXaHU4eCKOW YHEPTHH MPH JABHKEHUU TeJla MO/ IeUCTBUEM IPYKHUHBI.

Jlabopamopnwvie padbomot u onvimeol.

1.

®

10.

11.

KoHncTtpynupoBanue TpakTa JUisi pa3sroHa W JajbHEHWIIEro pPaBHOMEPHOIO JIBHXKCHMS
HIApUKA WIH TEIEKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJNBXEHHS OpycKa WM JABWKCHHS INApUKa II0
HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHue YCKOpEHHsl Tejla IPU PAaBHOYCKOPEHHOM JBM)KEHHM I10 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM JIBUYKEHUH 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: €CIU MPU PAaBHOYCKOPEHHOM JIBMKEHUHU 0€3 HayaJlbHOW CKOPOCTU
IYTU OTHOCSTCS KaK PsiJi HEYETHBIX YMCEll, TO COOTBETCTBYIOLIUE TPOMEXYTKH BPEMEHU
OJTMHAKOBEI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHMSI CKOJBXKEHHS OT CHJIBI HOPMaJIbHOTO
JTaBJICHMUSL.

Onpenenenue k03pPULNEHTA TPEHUS CKOIbKEHHS.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHJIBI TPEHUS IMPU PABHOMEPHOM JBHKEHMM Tejla 110
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenue pabOThl CHUJIBI YIPYTOCTH MpPH MOABEME TIpy3a C MCIOIb30BAHUEM
HEMOABMKHOTO U IMOABUKHOTO OJIOKOB.

N3yueHne 3aKoHa COXPaHEHUS SHEPTUH.

MexaHu4yeckue KoJeOaHus U BOJTHBDI.

KonebarenpHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHWA: MEpHUoJ, dYacToTa,
amMruMtyna. Martematuueckuid W TPYXKUHHBIH MasTHUKU. [IpeBparieHue »dHeEpruum mpu
KOJIe0aTEIbHOM JIBHKEHUU.

3aryxatomue Kojebanus. BwiHyX)7eHHBbIE KosieOanus. Pe3onanc. MexaHW4eckue BOJHBI.
CBolicTBa MeXaHUYEeCKUX BOJIH. [IpoJI0JIbHEIE U MTONIEpeYHbIC BOJHBL. J[JTMHA BOJHBI U CKOPOCTH €€
pacnpocTtpaHeHHs. MexaHnuecKrue BOJHbBI B TBEPOM Teje, CEHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

=

e wnN

Habmonenue xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabmioneHre BeIHYKACHHBIX KOoJIeOaHUH U pe30HaHca.

PacnipocTpanenue npooiabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).
Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI pe30oHaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

Omnpenenenue 4acTOThl U Meproia KoineOaHui MaTeMaTHIeCKOTr0 MasiTHUKA.
Omnpenenenne 4acTOTHl U MIeproia KoneOaHuil Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TepHOAa KoONeOAaHWU TMOABEIIEHHOTO K HHUTH Tpy3a OT
JUIMHEI HUATH.

UccnenoBanne 3aBUCUMOCTH TIEpHOJa KOJIEOAHWNW TPYKWHHOTO MasTHAKAa OT MacChl

rpysa.



7.
DJIeKTPOMArHUTHOE T0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJNIEKTPOMAarHuTHOE MoJie. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ixana sneKTpOMarHUTHHIX BOJIH. MCTIOIB30BaHKE SJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOJIHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

[TpoBepka He3aBUCUMOCTHU NEPHOAA KOJeOaHUI Ipy3a, MOABEUIEHHOTO K HUTH, OT MaCcChl
rpysa.

OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEprojia KoueOaHui MPYKMHHOTO MasTHUKA
OT Macchl Ipy3a U )KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaJAECHUs.

2. BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

CBeToBbBI€ SIBJICHHS.

JlyueBas wmopnenb cBera. Mcrounuku cBera. [IpsmosimHelHOE pacrpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3aKoH mperoMieHUs cBera. [lomHoe BHyTpeHHee OTpakeHHE CBETa.
Hcnonp30BaHrEe MOTHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nydeii B nmuH3ze. OnTuyeckas cuctema (poroamnmnapara, MUKPOCKOIIA U TEJIECKOIIA.
['na3 kak onTuyeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxxenue Genoro ceera B criekTp. OnbiThl HhtoToHA. CliojkeHHE CIIEKTPAIbHBIX IIBETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

Lo NOU kWM R

[IpssMonMHENHOE pacCIIPOCTPAHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenne n300paXkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBeTa.

OnTH4eckuii CBETOBO/I.

Xox nyueil B cobuparoiiei JuH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tony4yeHnne n3o0paxeHnit C MOMOIIBIO JIHH3.

[Tpuniun peiictBus doroanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopaens riasa.
11. Pa3znokeHue 6enoro cBera B CIEKTP.

12. Ionyuenue Genoro cBeTa Mpu CI0KEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

Nowus

HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT yIJia MaIeHHs.
N3yueHne xapakTepUCTHK U300pakeHuUs MpeIMeTa B IJIOCKOM 3epKajie.

HccnenoBanue 3aBUCUMOCTH yIiia MPEIOMIICHHS] CBETOBOTO JIyda OT yIJia MajeHHs Ha
TPaHUIIEe «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIEH JIMH3BI.

OnBITH IO PA3JI0KEHHIO OEJIOT0 CBETa B CHEKTP.

OnBITEl 1O BOCTHPHUATHIO IBETA NPEIMETOB NpPU HMX HAOMIOACHUHM Yepe3 IBETOBBIC
(GWIBTPBIL.

KBanToBbIe siBJICHHS.
OmnsiTel Pezepdopna u minanerapHas mojens atoma. Mogaens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHeHyaThle CIEKTPHI.



PamnoaktuBHOCTE. Anbda, Oeta- u ramMma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas ™ogens aromHoro sapa. M3oromsl. PannoaktuBHble mnpeBpaumieHus. llepuon
noJtypacnaaa aTOMHBIX sIJIEp.

Snepuble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsA0BOTO M MAcCOBOTO YHUCEI. DHEPIHs CBA3U
aTOMHBIX sfep. CBA3b Macchl U 3Hepruu. Peakunu cuHrtes3a u neneHus saep. IcTouHUKH sHEpruu
Connua u 3B€37.

SInepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3JIy4YCHUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Iy4eHHUs U MOTJIOLICHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CuekTp BoJOpoOJa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pab6ora cuéTurka MOHU3UPYIOLUX U3TYy4ECHUH.

Perucrpanus u3inydeHus NpupOIHbBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HaOmroieHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnemoBanue TPEKOB: HM3MEPEHHWE OSHEPTUM YACTHUIBI 10 TOPMO3HOMY TyTH (IO

¢dororpadusm).

3. HMsmepenue pagunoakTUBHOTO (hoHA.

IHoBTOpPUTEJIHbHO-00001IAK0 M MOYJIb.

[ToBTOPUTEIEHO-0000IIAOIINK MOTY/Ib MPEAHA3HAYCH I CHCTEMATHU3alMA U 00O0OIICHUS
MIPEIMETHOTO COJIEP)KAHUS U OIBITA JEATEIHHOCTH, MPUOOPETEHHOTO TIPH M3YyYEHUHU BCEro Kypca
bu3nky, a TakXke AN MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (HU3UKe s
00y4aromuxcsi, BHIOPABIIUX 3TOT YU4eOHBIN IPEIMET.

[Tpr W3ydeHUW AAHHOTO MOIYJIS PEATH3YIOTCS M CHCTEMATU3UPYIOTCS BHUJIBI JACSITEILHOCTH,
HA OCHOBE KOTOPBIX 00ECIICUNBACTCS JOCTHIKCHHE TIPSMETHBIX M METAIPEAMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, (HOpPMHUPYETCS €CTeCTBEHHOHAY4YHas TPaMOTHOCTb: OCBOEHHE HAYyYHBIX
METOJIOB HCCIEJOBaHUs SIBICHUN TNPUPOABI W TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSICHITH
busznyecKue ABICHUS, IPUMEHSS TTOJTyYCHHBIC 3HAHMS, PEIIaTh 33/1a49M, B TOM YHCJIE Ka9eCTBCHHBIS
U DKCTIEPUMECHTAIbHBIEC.

[TpuHIMIUATBHO NEATENbHOCTHBIA XapaKTep JaHHOTO pasjenia pealu3yercs 3a Cu€T TOro,
4TO 00yYaroUIUeCs BHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHWU PACIIO3HABATH M HAYYHO OOBSCHATH (PU3MUYCCKHUE SIBJICHUS B
OKpYKArOIIeH MPUPOJIC U TTOBCETHEBHOM KU3HH,

UCIIONIb30BaTh HAyYHBIE METOJbl UCCIIENOBaHMS (PU3UYECKUX SIBICHHI, B TOM 4YHUCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBHI HamOOJee BaXKHBIX JOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpUMep, MPAKTHYECKOTO HWCIOIB30BAHUS PA3IMYHBIX WCTOYHUKOB JHEPIHMHM HA OCHOBE 3aKOHA
MpPEeBpAICHHs] U COXPAaHEHHsI BCEX U3BECTHBIX BUIOB YHEPTHUHU.

Kaxxgas ©3 TeM MJaHHOTO MOy BKJIIOYAaeT OJKCIEPUMEHTAIbHOE HCCIeI0BaHUe
obobmraromiero xapakrepa. Moaynb 3aBeplraeTcsi IPOBEICHUEM JTUArHOCTHYECKOW M OIIEHOYHOM
paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30oBaHus.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

HSyLIeHI/IC (bI/ISI/IKI/I Ha YpOBHE€ OCHOBHOI'O 0611161"0 O6p&30BaHI/I5[ HaIrpaBJICHO Ha JOCTHUXKCHUEC

JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCIMETHBIX O6p330BaTeHBHBIX PE3YIbTATOB.

B pesynbrare wusydyeHus QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTprMoOTH4YeCKOro BOCIIUTAHUSA:

- IpOsIBJICHHE HHTEepeca K HCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHMCKOW (PU3MUecKon
HayKU;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYUMBIX U ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU;

- OCO3HaHHE BaKHOCTU MOPaIbHO-3THYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCTIMTAHUS:

- BOCIIPUSITUE JCTETHMUYECKUX KauecTB (PU3MYECKOM HAyKH: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HAHHME ICHHOCTH (PU3WYCCKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHHS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BHTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K HCCIICI0BATEIIBCKON JCITEIILHOCTH,

5) popMupoBanus KyJbTYpPbI 310POBbS M IMOLMOHAJBHOTO 0J1ar0NMOJTyYHA:

- 0CO3HAHUE IIEHHOCTU 0e30macHOro obpasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BOKHOCTH TpaBul 0€30MMaCHOT0 MOBEACHUS HAa TPAHCIOPTE, HAa JIOPOrax, C AMEKTPUUECKUM H
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- cOpMHPOBAHHOCTH HaBbIKAa pe(yIeKCHU, TPU3HAHKUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO K€
1paBa y Ipyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- AKTUBHOE y4YaCTHE B DPELIEHUHM MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 0Opa3oBaTelbHOU
OpraHu3allfy, ropoia, Kpasi) TEXHOJIOTUYECKON U COIMANbHON HANpPaBIEHHOCTH, TPEOYIOIINX B
TOM 4uClie U (PU3HUECKUX 3HAHUII;

- HHTEpeC K MPAKTUYECKOMY H3y4eHUIo podeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

- OpHEHTalus Ha TMpUMEHeHHWe (UMYECKUX 3HAHUM I pEIIeHUs 3adad B 00JacTu
OKpY’Kalollle Cpe/ibl, TUIAHUPOBAHUS TTOCTYIIKOB M OILIEHKU MX BO3MOXKHBIX MOCJEICTBUM AJis
OKpY>KaloIllel Cpepl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelIeHus;

8) amanTanuu K U3MEHSIIOIMUMCS YCJIOBHAM COLMAIbHON M MPUPOTHOM Ccpebl:

- MOTPEOHOCTh BO B3aWMOJICHCTBUU TIPH BBHITIOTHEHUH MCCIEIOBAHUN M MPOCKTOB (HU3UIECKOM
HaIpPaBJIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePE3 MPAKTUUECKYIO JIeATEIIbHOCTh;

- TOTpeOHOCTH B POPMUPOBAHNHN HOBBIX 3HAHWUM, B TOM YHCIIe (JOPMYIIMPOBATH HJICH, TIOHITHSI,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DU3MUECKHUX 3HAHUM;

- CTpeMJICHUE aHAIM3UPOBATH U BBISBISITH B3AaUMOCBSI3U MPUPOJIBI, OOIIECTBA U IKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (U3NYECKUX 3HAHMIA;



e - OICHKAa CBOMX JCUCTBUH C Y4ETOM BIMSHUA Ha OKPYXKAIOUIYIO Cpeny, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATDI

B pesynbTare ocBoeHHS MPOrpaMMbl TI0 GU3UKE HA YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHUS
y oOyuaromierocst OyayT cOpMHpOBaHbl MeTampeAMeTHbIe Pe3yJabTaThl, BKJIHOYAIOIIUC
NO3HABATE/IbHBIC YHUBEPCAJIbHbIC y4eOHBIC JCHCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC

yueOHbIe ISHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHbIC YUeOHbIE IeHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJornueckue aeiicTBu:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKNA O0BEKTOB (SIBJICHHIA);
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(HUKAINHM, OCHOBAHUS JIJISI OOOOIICHUS |
CpaBHEHWSI,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B pacCMATPUBAEMBIX (aKTax, JaHHBIX U
HaOJIFOICHUSX, OTHOCSIIHMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBIISITh  TIPUYUHHO-CIICJCTBEHHBIC CBSI3W TPU HW3YyYeHUHM (PU3MUYCCKUX SIBICHUH U
NPOIIECCOB, JeNIaTh BBIBOJBI C HCIOJb30BAHUEM JICAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATH TUIIOTE3BI O B3aUMOCBSI3SX (PM3UICCKIX BEIMYNH;
CaMOCTOSITENIbHO BBIOMpATh croco0 perieHusl yueOHoW (u3nyecKoil 3amadyn (CpaBHEHUE
HECKOJIbKUX BapHAHTOB pCIICHUS, BBIOOp HamOOJee MOAXOMANIETO C  Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBLIe ucciaenoBaTelLCKUE AeiiCTBHSA .

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

IIPOBOAMTH MO CaMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY OMBIT, HECIOXHBIM (hU3HUECKU
HKCIEPUMEHT, HEOOIIBIIIOE UCCIIeI0BaHKE (PU3HUECKOTO SBICHUS;

OLICHMBAaTh HAa NPHUMEHUMOCTb M JIOCTOBEPHOCTbh HMH(OpPMAIMIO, MOJYyYEHHYIO B XOJ€
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA,

CaMOCTOSITENIbHO (POPMYIMPOBaTH 0OOOIIEHUS U BBIBO/BI 110 pe3ysbTaTaM MPOBEAEHHOTO
HaOJII0IeHNUS, OIIbITA, UCCIIC0BAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TaKKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

NPUMEHATh DPA3JIUYHble METO/bl, MHCTPYMEHTbI M 3alpochl NpU IOHCKe U OTOOpe
MH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM MpeIoKEeHHONW yueOHOo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CHCTEMATU3UPOBATh M HWHTEPHPETHPOBATH HH(OOPMAIMIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJBHYIO (opMy mpelncTaBieHHs HHPOpMALUH U
WUTIOCTPUPOBATh pellaeMble 3a/addl HECIOXKHBIMM CXEMaMH, AuarpaMMaMH, WHOM
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:

B X0/1e 00CYyX/IeHUsI y4eOHOro MaTepHaia, pe3yabTaToB Jab0paTOPHBIX paboT U MPOEKTOB
3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMO TeMbl M BbICKa3bIBAaTh WJIEU, HAllCIEHHBIE
Ha pelleHue 3a/1a4M U MoJIepKaHue 0JarokenaTeJIbHOCTH O0IIEeHNUS;

COMOCTABJIATh CBOM CYXACHHMS C CYXKICHUSIMU JApPYrMX YYaCTHHKOB JHUAJIOra,
OoOHapyKUBaTh pa3InyMe U CXOJCTBO MO3HULIUH;

BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



Hy6J'II/I‘IHO MMpEaACTaBJIATb PE3YyJIbTAThL BBITIOJTHEHHOI'O (1)I/I3I/I‘-I€CKOFO OIIbITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TTPOCKTA);

NOHUMATh U UCIOJH30BATh MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYAJIbHONW PabOTHI MPH
pELICHHH KOHKPETHON (PU3UIECKOM MPOOIEMBI;

NPUHUMATh I[EJIM  COBMECTHOHM JESATEIBHOCTH, OPraHW30BBIBATH JEHCTBHS 1O €€
JOCTHDKEHUIO: PACHPENeIsATh POJIM, OOCYXIaTh IPOLECCHl U PE3yNIbTaThl COBMECTHOMN
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOIO YacTh pPabOThl, JOCTUTAs KAuYeCTBCHHOTO pe3yJbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU WICHAMU KOMAaHbI;

OILICHUBATh KAa4YeCTBO CBOETO BKJIAJa B OOLIMH MPOJYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMYyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusauus:

BBISBIIATh NMPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYALUsIX, TPEOYIOIUX AJIS peIICHUs
(bu3nYECKUX 3HAHMIA;

OPUEHTHUPOBATbCSI B PA3JIMUYHBIX MOJIXOAAX MPUHATUS pelleHud (MHAUBHyalIbHOE,
IPUHSITHE PELLIEHUS B IPYIIIE, IPUHATHE PELICHUHN IPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh AJNTOPUTM pelleHus (U3NYECKON 3aJaud WM IUlaHa
UCCIICIOBAaHUs C YYETOM HMEIOIIHUXCS PECYypcoB U COOCTBEHHBIX BO3MOMKHOCTEH,
apryMeHTHPOBATh IIPEIaraéMble BApUAHTBI PEIICHUM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH e€ N3MEHEHHUS,

OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEIOCTH)KEHHUS) pe3y/bTaToOB JAEATEIbHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YMCIIE€ B XOJ BBIIOJIHEHHUS (DU3UUYECKOTO
UCCIICIOBAaHUsST WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBLIMXCS
CUTYallUi, yCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/bTAaTa LEIH U YCIOBUIM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIN JUCKYCCUU Ha HAYYHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

Ipu3HaBaTh CBOE NpaBO Ha OMMOKY NpH peHIeHUH (U3NYECKUX 3a7ad WU B
YTBEPKACHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

HHPEAMETHBIE PE3YJIbTATHI

K koHmy oOydenuss B 7 KJjacce INpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

UCTIONIB30BAaTh  MOHATHS: (u3MUeckne ¥ XUMHYECKHUE SsIBJICHHs, HaOIIoJeHMe,
OKCIIEPUMEHT, MOJIeNb, THIOTEe3a, €AUHUIBI (PU3NYECKHX BEIMYMH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSIHHS BemiecTBa (TBEpAOE, >KHAKOE, Ta3000pa3HOE), MEXaHWYECKOe
IBUKEHWE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpPHS,
paBHOJIEHCTBYOIIAs cuna, naedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTbD,
COOOIa0NIUECs COCY/IbI;

pasnuyarh sBiIeHHUsS (OUQQy3us, TEMIOBOE ABMKEHHE YACTHUIl BEUIECTBA, PAaBHOMEPHOE
ABWIKCHUC, HCPABHOMCPHOC JIBHXKCHHUC, HWHCPIUA, B3aPIMOIIeI>’ICTBPI€ TCJI, PaBHOBCCHUC
TBEPIBIX TEI C 3aKPEIUIEHHON OChIO BpAICHUS, Tepeiavya JaBICHUS TBEPIBIMU TeIaMH,



KHUAKOCTAMU M Ta3amMH, aTMmocepHoe [aBiieHue, IUIaBaHHe Tell, MpeBpalleHus
MEXAHUUYECKOM IHEPIHM) MO0 ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh IMPOSBICHUE MU3YYEHHBIX (PU3MUYECKUX SIBJICHUN B OKpYXKAIOIIEM MHUpE, B
TOM 4YHuclie (U3NYECKHe SBICHHS B MPUPOJE: NPUMEPHI JBHKCHHUA C pa3IMUHBIMU
CKOPOCTSIMH B KUBOM U HEXXUBOU IPUPOJE, NIEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE,
BIUSHUE aTMOC(EpPHOro JaBlieHUS Ha YKUBOM OpraHusM, IUIaBaHHE pbIO, phlYaru B Tele
4eJ0BEeKa, NpPU HSTOM IEPEBOIUTH MPAKTHUECKYIO 3a1ady B Yy4eOHYIO, BBIACTATH
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OTKCBHIBATh M3YUEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBICHUS, MCIONB3Yd (PHU3HMUECKUE
BeNIWYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMs, IyTh, CKOPOCTb, CPEIHSSA
CKOPOCTbh, CHJIa YIIPYTrOCTH, CUJIa TSHKECTH, BEC Tella, CHJia TPEHHUSA, JaBieHHe (TBEPIOTO
Tena, )KUJIKOCTH, ra3a), BRITAJKUBAIOIIAs CHIa, MEXaHU4ecKasi paboTa, MOIIHOCTb, TIEYO
CHJIBI, MOMEHT CHJIBI, KOA((UIIHMEHT MOJE3HOT0 JCHCTBHS MEXaHU3MOB, KHHETUYECKas U
NOTEHIMAJIbHAS AHEPTHUs), TPU ONMUCAHWU TPABHIBHO TPAKTOBATH (PU3MUECKUH CMBICH
UCIIONIb3YEMBIX BEJIMYMH, UX 0003HAYEHHUS W €IUHUIBI (PU3NYECKUX BEIUYHH, HAXOJIUTH
dbopMyIbl, CBA3BIBAIOIINE AAHHYI (U3MUYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYHMHAMU,
CTPOUTH rpaMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOICTBA Tel, GU3NYECKUE SBICHUS U MPOLECCHI, UCIONB3YS MpaBHIia
CJIOXKeHUs cui (BIIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH Apxumerna,
MIPaBUJIO PaBHOBECHUs phiuara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUs
MEXaHMYECKOM »SHEpruu, MpH OSTOM JaBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHa U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

O00BACHATH (PU3NUECKHE SBICHUS, TPOLECCHl U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull IPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH INPUYUHHO-CIIEICTBEHHBIE
CBSI3HM, CTPOUTH OOBACHEHHE W3 1—2 JIOTMYECKUX IIAaroB ¢ OMOpPOW Ha 1—2 M3Yy4YEHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7aud B 1-2 JeHCTBUS, HCIONB3YSd 3aKOHbI U (OPMYIIbI,
CBsI3bIBarOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaJIM3a YCIIOBHS 3aJlauM 3allUCBhIBATh
KpaTKoe YCIIOBHE, MOJCTaBIATh (hU3MYECKHE BEIUYMHBI B (OPMYJbl U TPOBOAUTH
pacuéThl, HAXOAUTh CIPABOYHbIE JaHHbIE, HEOOXOIUMBIE JIJIsl PEIlIeHUs 3a/1a4, OLIEHUBATh
PEaTUCTUYHOCTD MOTYYEHHON (PU3HUECKON BETMYUHBL;

pacrno3HaBaTh NpoOIeMbl, KOTOPHIE MOKHO PELIUTH MPU NOMOIIN (PU3NUECKUX METOJIOB, B
ONMCAHWU HCCIIEJIOBAHUS  BBIICIATH IPOBEPSIEMOE TPEANONOKEHHE (TUIIOTE3Y),
pasin4yaTh U HMHTEPIPETUPOBATh IOJIYUYEHHBIH pPe3ylbTaT, HaXOIUTh OMIMOKU B XOJ€
OIbITA, JIENATh BBIBOJBI 110 €70 PE3YIbTaTaM;

IPOBOJUTH ONBITHI MO HAOMIOJCHUIO (PU3MUECKUX SBICHUN MK (PU3NYECKUX CBOWCTB TEN:
dbopMynupoBaTh  MpOBEpsiEMble  MPEANOJIOKEHHs,  coOupaTh  YCTaHOBKY U3
MPeJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBIMOJHATH MPSIMbIE U3MEPEHUs] PAcCTOSHUS, BPEMEHHU, Macchl Teia, 00bEMa, CHIIBI U
TEMIEPATypbl C HCIOIb30BAaHUEM AaHAJOTOBBIX M HHUQPPOBBIX NPHOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM aOCOMIOTHOM MOTPELTHOCTH U3MEPEHUH;
MPOBOAMTH HCCIIEAOBAHNUE 3aBUCUMOCTU OIHON (PU3MUECKON BEIMYMHBI OT JPYroM ¢
MCIIOJIb30BAaHUEM MPSMBIX M3MEPEHHMH (3aBUCMMOCTH IIyTH PABHOMEPHO JBHXKYILLETOCS
Telna OT BPEMEHHW ABW)KECHHS Tella, CHIIBI TPEHUS CKOJBXEHMs OT Beca Tela, KauecTBa
00pabOTKM TOBEPXHOCTEM TET W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOMIATH
CONPUKOCHOBEHUSI TEJI, CWJIbl YINPYTOCTH OT YJJIMHEHUS NPYXKUHBI, BBITAIKABAIOLICH
CWJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U OT IIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUH IJIaBaHUs TET,



YCJIIOBHM paBHOBECHsI phluara W OJIOKOB), y4acTBOBaTh B IUIAHHMPOBAHHHM YYE€OHOTO
UCCIIEIOBaHMs, COOMPATh YCTAaHOBKY M BBIMOJIHATh U3MEPEHHUS, CIEAYs MPEIOKEHHOMY
IUIaHy, (UKCUPOBATH PE3YNIbTAThl MOTYYCHHONW 3aBUCHMOCTH (U3MUYECKUX BEIUYUH B
BUJE TPEUIOKEHHBIX Tabnuil U TrpadukoB, [enaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEJIOBAHMUS,

® T[POBOJUTH KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BeIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPIOTO Tejla, CHUJla TPEHUS CKOJIbKEHHUS, JaBJICHHE BO3AyXa,
BBITJIKMBAIOIAs CUJIA, EHCTBYIOIIAs HA TOTPYKEHHOE B JKUAKOCTH TENO, KOdPPHUIUEHT
MIOJIC3HOTO JICHCTBHS MPOCTHIX MEXAHW3MOB), CIEAYS MPEAJOKEHHON WHCTPYKIMHU: TPU
BBIMIOJTHEHUH H3MEpPEHUil CcoOMpaTh HKCHEPUMEHTANbHYI0 YCTaHOBKY M BBIYHCIATH
3HaYEHNE UCKOMOM BEJIUYUHBL;

e coOmoIaTh MpaBWJa TEXHUKU O€30MacHOCTH mpu  pabore ¢  1abOpaTOPHBIM
00opyI0BaHUEM;

®  yKa3bIBaTh MPUHIIUIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECs COCYbl, OapoOMeTp, phluar, MOABMKHBIA W HETIOABHKHBIN
0JI0K, HAaKJIOHHAS IJIOCKOCTB;

®  XapaKTepu30BaTh IMPUHIMIIBI JEHCTBUS U3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB
C OIOpOoil Ha WX ONHMCaHUS (B TOM YHMCIE: MOJIIMITHUKH, YCTPOHCTBO BOJONPOBOAA,
TUAPABIMYECKU TIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp),
UCIIONIB3YSl 3HAHMSI O CBOWMCTBAaX (PU3MUECKUX SIBICHUN W HE0OXoauMble (u3MUYECKUe
3aKOHBI U 3aKOHOMEPHOCTH;

® T[PUBOAUTH TMpHUMEpPhl (HAXOAUTh MHPOPMALMIO O MpUMEpax) MPAKTUYECKOrO
UCTIONB30BaHUSl (PU3MYECKMX 3HAHWKW B TOBCEAHEBHOW IKHM3HHM IS OOecreueHHs
0e30MacHOCTH TNpU OOpalleHUH ¢ MpudopaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXPaHEHHUS 3JIOPOBBS M COOTIOACHHSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKpYKarOIIEeh
cpene;

® OCYILECTBJIATh OTOOp HCTOYHMKOB HH(popmaruun B HMHTepHETe B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHWU M MYTEM CPaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBINENATH MH()OPMAIUIO, KOTOpas SBISETCS MPOTHBOPEUYUBON
WA MOXET OBITh HEJJOCTOBEPHOM;

® UCIOJB30BATh NPU BBHINOJHEHUH YYEOHBIX 3aJaHWi HAyYHO-TIONMYJSPHYIO JINTEPATypy
(Gu3MUecKoro cojepkaHus, CIpaBOYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMus MHGOpMAIMM M3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

e Co3/1aBaTh COOCTBEHHbIE KpaTKHE NMUCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpManu (PU3HUECKOTO COACpKaHMs, B TOM 4YHCIE MyOJWYHO JenaTh
KpaTKhe COOOLICHHS O pe3yibTaTaX MPOEKTOB WM yYeOHBIX HCCIIEOBAaHUH, MIPH ITOM
rPaMOTHO  HCIIOJIb30BaTh M3Y4YCHHBIH MOHATHHHBIA  ammapaT Kypca  (QU3UKH,
COIIPOBOKJATh BBICTYIIJICHHE MTPE3CHTAIHEH;

® [IpU BBINOJHEHUM Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHM pacmpenensiTh OO0S3aHHOCTH B
rpynme B COOTBETCTBHM C MOCTABIECHHBIMU 3aJauyaMU, CIEIUTh 3a BHIMOJHEHHEM IUIaHA
NeWCTBUHN, aJeKBaTHO OIICHWBAaTh COOCTBEHHBI BKJIAX B JESITEIBHOCTH TPYIIIHI,
BBICTPAaWBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YIUTHIBAst MHEHHE OKPYKAIOIIHX.

K xoHmy oOydenuss B 8 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® UCMOJb30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKEHHE aTOMOB M
MOJIEKYJI, arperatHble COCTOSHUSI BEIIECTBA, KPUCTAINIMYECKHE M aMop(dHbIe Tena,
HACBIIICHHBI M HEHACBHIIICHHBIN Map, BIaXXHOCTh BO3AyXa, TeMIlepaTypa, BHYTPEHHSS



SHEprus, TEIJIOBON JBHUIaTellb, 3JIEMEHTAPHBIA SJICKTPUUYECKUN 3apsi, IJIEKTPUUECKOE
110JI€, IPOBOJIHUKU U AUIJIEKTPUKH, TIOCTOSHHBIIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pa3iuuaTh SBJIEHUS (TEIUIOBOE pACHIMPEHHE M C)KaTue, TeIulonepenaya, TerjaoBoe
paBHOBECHE, CMauMBaHUE, KallUJUIAIPHBIE SIBICHUS, HCIIAPEHNE, KOHEHCAllMsl, TIaBJICHUE,
KpucTaJm3anusi  (OTBEpJAEBAaHUE), KUIIEHUE, TeIulonepenaya (TErIoNpOBOJIHOCTD,
KOHBEKIIMS, H3JIy4eHHE), OJCKTpHU3alUs Tel, B3aUMOJACWCTBUE 3apsiioB, JEHCTBUS
JNEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aUMOJEHUCTBHE MAarHUTOB, JEWCTBHE
MarHUTHOT'O TOJIS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIAYKIMS) 10 ONUCAHUIO
UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (U3NIECKOE
SBJICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (DU3MYECKHX SBJICHUN B OKpYXKAIOIIEeM MHpE, B
TOM uncie (GU3HUECKUe SIBICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHHUE U KallWJUIIpHbIE
SBJICHUSI B TPUPOJIE, KPUCTAIUIBI B MpUpoze, uznydeHue ColHIa, 3aMep3aHue BOJOEMOB,
MOpCKUe Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHETra, HJIEKTPUYECKHE SIBICHUS B
aTMocdepe, dJIEKTPHYECTBO JKMBBIX OpPraHM3MOB, MAarHWTHOE TMoyie 3emiu, Jpeid
MIOJIFOCOB, POJIb MAarHUTHOTO MOJIS JUIsl )KM3HU Ha 3emiie, MOJSPHOE CHUSHUE, TIPU 3TOM
MEPEeBOJUTh MPAKTUYECKYIO 337adyy B Y4eOHYIO, BBIICISTH CYIIECTBEHHBIE CBONCTBA
(mpu3HaKy) HU3NYECKUX SIBIICHU;,

OMKCHIBATh M3YYEHHBIE CBOWMCTBA Tel M (M3MUYECKUE SIBIICHUS, UCHOIb3Yys (U3MUECKUe
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSSI DJHEPIUs, KOJMYECTBO TEIUIOTHI, YAeJbHas
TEIUIOEMKOCTh ~ BEIIECTBA, YyAENbHAs TEIJIOTa IUIABIICHUS, YAelbHas TemIoTa
napooOpa3oBaHus, yleidbHAas TEIJIOTa CrOpaHus TOIUIMBA, KOA(M(GUIMEHT IOJIE3HOTO
NEHCTBUS TEIJIOBOM MaIllMHbBI, OTHOCUTENIbHAs BJIAXKHOCTb BO31yXa, J3JEKTPUUECKUN
3apsl, CWiIa TOKa, IEKTPUUYECKOE HAINPSIKEHHE, COPOTUBIICHUE NPOBOJHUKA, YJEIbHOE
COMPOTHBIIEHUE BEIIECTBA, pabOTa U MOIIHOCTH DJIEKTPUYECKOrO TOKA), IPU OMHCAHUU
MPAaBUJIBHO TPAKTOBaTh (PU3WYECKUN CMBICI HCIOJIBb3yeMbIX BEJIMYMH, O0O3HAUYCHUS U
eAVHMLBI  (U3NYECKUX BEJIIMYUH, HAXOAUTh (HOPMYIbI, CBSI3BIBAIOLIUE JaHHYIO
(Gu3NYECKyI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TpadUKHd H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOICTBA Tell, (M3UUYECKUE SBJICHUS U MPOLIECCHI, UCIIONIb3Ys OCHOBHbBIE
IIOJIO)KEHUSL  MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA, IIPHHIIUII
CYINEpIIO3UIMHU MoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma
JUISL yJacTKa Liemnu, 3akoH Jxoyna—JIeHna, 3akoH coXpaHeHUsI SHEPTHH, IPU 3TOM /1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlIUCBIBATH €0 MaTEMaTHUECKOE BBIPAXKEHUE;
00BACHATH (pr3HUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YKCJIE U B KOHTEKCTE CUTyallui
PAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATh INPUUYUHHOCIEICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ Omnopoil Ha 1-2 W3ydeHHBIX CBOICTBa
¢bu3nUecKux SBICHUN, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3adauyd B 2-3 JCHCTBHS, WCIONB3YysSd 3aKOHBI U (OPMYIIHI,
CBsI3bIBarOIIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHAJHM3a YCIIOBHS 3aJla4M 3allUCBhIBATh
KpaTKOE YCJOBHE, BBIBIATH HEJOCTATOK MAHHBIX JUIS pEUIeHHs] 3ajaud, BbIOMpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE Ul €€ pelIeHHs], TPOBOAUTh PacuéThl U CPAaBHUBATH
NOJy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh NMpoOJIeMbl, KOTOPblE MOKHO PEHIMTH MPU MOMOIIU (PU3HMUECKUX METOJIOB,
UCIIONIB3YSl  ONMCAaHWE HCCIEJOBAaHMs, BBIIEIATh IPOBEPAEMOE  IPEAIIONIOKEHUE,
OLICHUBATh MPABUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IPOBOJUTH OIBITHI IO HAOIIOJCHUIO (PU3UUECKUX SIBICHUHN WK (PU3MUECKUX CBOICTB Tel
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCTh JaBJIEHUS BO3yXa OT €ro o0bEma, TeMIieparypsl,
CKOPOCTH TIpOIlecCCa OCTHIBAHMSI M HAarpeBaHUs NPU HU3JIyYEHUU OT LIBETa H3ITydarolei



(morommaroieii) TOBEpXHOCTH, CKOPOCTh UCIAPEHUs BOBI OT TEMIEPATYPhI KUJIKOCTH U
wionaad €€ IOBEPXHOCTH, AJIEKTpU3aLUsA Tel M B3aUMOACHCTBHE 3IIEKTPUYECKHUX
3apsioB, B3aUMOJCHCTBHE MOCTOSIHHBIX MAarHUTOB, BU3YyalHM3allds MarHUTHBIX MOJIEH
MIOCTOSIHHBIX MAarHUTOB, JEMCTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, CBOWCTBA
JJIEKTPOMArHuTa, CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (OpMyIUpOBaThH
IIpOBEpsiEMbIE MPEAIOI0KEHUS, COOUPATh YCTAHOBKY U3 IIPENTI0KEHHOT0 000py10BaHus,
OTIHMCHIBATH XOJ ONBITA U (OPMYITUPOBATEH BHIBO/IBI,

BBIIOJHATh NPSMbIE M3MEPEHUS TEMIEPATypbl, OTHOCHUTEIbHON BIAXKHOCTH BO3/yXa,
CUJIBI TOKA, HAIPSDKEHHUS C HCIOJIb30BAHMEM AaHAJOrOBBIX IPUOOPOB M JAaTYUKOB
bu3nyecKuX BENUYMH, CpPAaBHUBATH pE3yJbTaTbl HM3MEPEHUH C Y4E€TOM 3aJaHHOMI
a0COIOTHOM MOTPEIIHOCTH;

IIPOBOAUTH HCCIEAOBAHHUE 3aBUCUMOCTU OJHOW (PU3UUECKOW BEIMYMHBI OT APYroil ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUHN (3aBUCMMOCTH COIIPOTUBIICHUS IPOBOJHUKA OT €r0
JUIMHBI, IUJIOLIAAM IIONEPEYHOI0 CEYEHUS U YACIBbHOIO COINpPOTHBIEHHUS BEIIECTBA
IIPOBOJHMKA, CHJIbI TOKA, MJYILErO Yepe3 MPOBOJHUK, OT HANpSKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAHKME IIOCIIEJIOBATEIbHOTO U MAapajuIeIbHOTO COEAMHEHUN MPOBOJHUKOB):
IUTAHUPOBATh HCCIIEJIOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHSATH HM3MEpPEHUs, CIeays
IPEUIOKEHHOMY IIJIaHy, (UKCUPOBAaTh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaUKOB, AETaTh BBHIBOAKI 110 PE3yJbTaTaM HCCIICIOBAHNUS;

NPOBOJIUTh KOCBEHHBIE HM3MEpeHHS (U3NYECKHX BENWYMH (yAETbHAs TEIIOEMKOCTb
BEIIECTBA, COMPOTHBIICHUE MPOBOAHHMKA, padOTa U MOIIHOCTH JJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh ~ M3MEPEHHUs, COOMpaTh OKCIEPUMEHTAIbHYIO  YCTAaHOBKY, CIEAys
MPEI0KEHHON MHCTPYKIIUU, U BEIYUCIIATH 3HAUCHUE BEITMUHUHBL;

coOnrofarh TMpaBWia TEXHUKU Oe€30MacHOCTH IMpH pabore ¢ J1abopaTOpHBIM
000pyI0BaHKEM;

XapaKTepU30BaTh MPUHIUIBI ACWCTBUS U3YUYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOPOH Ha UX ONHUCaHUs (B TOM YKCJE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETP, apoBast
TypOuHa, amrepMerp, BOJIBTMETD, CUETUHK AIIEKTPUYECKON SHEPruH,
AIIEKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTeibHbIE AIEKTPONPHOOPH  (IPUMEPHI),
ANEKTPUUECKUE TMPEAOXPAHUTENN, BJIEKTPOMArHUT, BJIEKTPOABUTATENIb IOCTOSHHOTO
TOKa), WCIOJIb3ysl 3HAHUS O CBOWCTBaX (PU3WYECKUX SBJICHUM U HEOOXOIUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTENIbHBIE PUOOPHI [0 CXEMaM
U CXEeMAaTHUYHBIM PUCYHKaM (KHJKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
NBUTATE€Nhb BHYTPEHHEr0 CropaHusi, OJJEKTPOCKOIN, pPEeocTar), COCTaBISATh CXEMBI
ANEKTPUUECKUX LIETIEH C MOCIEA0BATEIbHBIM U MApaJuIeIbHbIM COCIMHEHUEM 3JIEMEHTOB,
paszinyasi ycJIoBHbIE 0003HAUEHHUSI SJIEMEHTOB AJIEKTPUUECKUX IeTel;

OPUBOJIUTH TpUMEpHl (HaXoAWTh HWHGMOpPMALMIO O TpHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM KU3HU MJs oOOecreueHus
0e30macHOCTH MpH  oOpalleHMH ¢ OpudopaMH U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpPaHEHMsI 3/J0POBbs M COOJIIOJICHUSI HOPM SKOJIOTHUECKOTO TIOBEJCHUS B OKpY)Karolei
cpene;

OCYILECTBIIATh NOUCK MH(pOopManMu (pusnyeckoro conaepxanus B MHTepHeTe, Ha OCHOBE
UMCIOIIMXCA 3HAHUN W TMYyTEM CpaBHEHHUS JOMOJTHHUTEIBHBIX HCTOYHUKOB BBIJCISITH
uH(pOpMaLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOM MITM MOXKET OBITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh MpPH BBINOJHEHWH YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3nYeCKOro colep:kaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHEeT, BlajeTh
npuéMaMi KOHCIIEKTHPOBAHHUS TEKCTa, IMpeoOpa3oBaHus WHPOPMAIIMK U3  OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;



co3/aBaTh COOCTBEHHBIE IHCHMEHHBIE U KpaTKUE YCTHBIE COOOLICHHs, 00001mas
UH(POPMALIMI0 M3 HECKOJbKHUX HCTOYHHUKOB (DPU3MUECKOrO COAEp)KaHUSA, B TOM 4YHCIE
yOJIMYHO MPEACTABIATh PE3YIbTAThI IPOEKTHOM MM UCCIIEN0BATENILCKOM 1A TEbHOCTH,
Opyd 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUEHHBIH MOHATUHHBINA ammapaT Kypca (QHU3UKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUECH;

OpYd  BBIIOJHEHUH YYEOHBIX TPOCKTOB M HCCIENOBAaHMNA (U3UYECKUX MPOIECCOB
pacrpenenate 00f3aHHOCTU B IpPYINIE B COOTBETCTBMM C IIOCTABJICHHBIMM 3a/layaMu,
CJIEUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €0, aJICKBaTHO OL[CHUBATH
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TPYIIbl, BHICTPAaUBaTh KOMMYHHUKaTHUBHOE
B3aUMO/ICHICTBHE, MIPOSBIISS TOTOBHOCTh pa3pemaTh KOH(QIHUKTHIL.

K koHmy oOydenuss B 9 kiacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCIIOJIBb30BaTh IOHATHS: CUCTEMa OTCY€Ta, MarepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOIr'o JBWXKEHUs, Aedopmanus (ympyras, miacTudeckas),
TpPEHHE, LICHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LIEHTP TAKECTH,
a0COIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOro Tejla, paBHOBECHE, MEXAHUYECKHE
KoJIeOaHUsl U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, 3JI€KTPOMAarHUTHBIE BOJIHBI, IIKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS
¥ TIOTJIONICHUS, alb(a, OeTa- 1 raMMa-u3IIydeHUs], U30TOIIB, SAePHAs YHEPTEeTHKA,;
pasinyath SBJIECHUS (PaBHOMEPHOE M HEPaBHOMEpPHOE MNPSMOJIMHEHHOE JBHKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBU)KEHUE, CBOOOAHOE MaJCHUE TeJl, paBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJIEUCTBUE TeJl, PEAKTUBHOE BUKEHHE, KOJeOaTenbHOe
JIBIDKEHHUE (3aTyXalollMe U BbIHYXKJIEHHBIE KOJIOAHNUs1), pE30HAHC, BOJHOBOE JIBUKEHUE,
OTpa)KeHHE 3BYKa, MIPSIMOJIMHEIHOE pacpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETa,
[I0JIHOE BHYTPEHHEE OTpPaKEHUE CBETa, Pa3jiokKeHUE OeI0ro CBeTa B CIIEKTP U CII0KEHUE
CHEKTpaJIbHbIX  IIBETOB, JHCIEPCUS  CBETA, €CTECTBEHHass  PaJUOaKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOro CIEKTpa HU3IY4EHHUs) MO OMUCAHHUI0 HMX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBJICHUE;
pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (U3MYECKUX SIBICHHH B OKpYy)KarolleM Mupe (B
TOM uuclie (pU3MUECKUe SBJICHUS B NPUPOJE: MPUIMBBI U OTIUBBL, JBM)KEHUE IUIaHET
ConHeyHOU cuCTeMBbl, PeaKTUBHOE ABM)KEHUE KMBBIX OPTaHHU3MOB, BOCIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEWCMHUYECKHME BOJHBI, I[yHAaMH, 3XO, IIBeTa Tell,
ONTUYECKHE  SBJICHHUS B  Hpupoje, Ouosoruyeckoe  JAEUCTBHE  BHJIUMOIO,
yAbTPa(uOIETOBOTO U PEHTTEHOBCKOI'O M3IYYEeHUH, €CTECTBEHHbIN paloaKTUBHBIN (OH,
KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE H3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JIEHCTBUE
PaAMOAKTUBHBIX W3JIyY€HUH Ha OpraHM3M uejoBeKa), IpH 3TOM IEPEBOAMTH
NPaKTUYECKYI0 3aJauyy B Yy4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBa (IPU3HAKU)
bu3nUecKuX SBICHUIA;

OIKCHIBATh M3YUEHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, UCIONB3Yd (PU3HMUECKUe
BEJIMYMHBI (CpeAHssi U MIHOBEHHas CKOPOCTb Te€la IPHU HEPAaBHOMEPHOM JBH)KECHUH,
yCKOpEeHUue, epeMelieHe, MyTh, YIIoBas CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYTOCTH, CUJIa
TSKECTH, YCKOpPEHHE CBOOOJHOrO MajJeHHUs, BEC Tela, UMIYJIbC Tela, UMIYJIbC CHJIBL,
MeXaHU4ecKass paboTa W MOIIHOCTb, MOTEHIMANbHAs JHEPrusl Tejia, MOJHATOr0 Haj
MOBEPXHOCTBIO 3€MJIM, TMOTEHIHUAJIbHAs] JHEPrUsl CKAaTOM MNPYKUHBI, KUHETHUYECKAs
SHEprus, MoJiHas MEXaHW4YecKas SHeprus, Mepuoj M 4acToTa KoJieOaHWM, UIMHA BOJIHBL,
IPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEIOMIIEHUS Cpebl), TpU
ONHCAaHUM TPABHIBHO TPAKTOBaThb (PU3MUYECKUI CMBICT HCIOJNb3YEMbIX BEIUYHUH,
0003HaueHHUsI M EOUHUIBI (PU3MUECKUX BEIMYUH, HAXOAUTH (OPMYJIBI, CBSI3BIBAIOLIUE



JAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMH BEIMUYMHAMM, CTPOUTH I'paQUKH M3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapakTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHUS M IPOLIECCHI, UCIOJb3Ysl 3aKOH
COXpPaHEHHsI SHEPTHH, 3aKOH BCEMHPHOIO TATOTCHHS, HPUHIMII CYIEPHO3ULUU CHIL,
NOPUHIUI OTHOCHUTENBbHOCTU [anumies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs HMITYJIbCa,
3aKOHBI OTPA)KEHUS U IPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOI0 U MAaCCOBOTO
yycea IPU SIIEPHBIX peaklMsX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3aMMChIBATh €T0 MATEMAaTHUECKOE BBIPAKECHUE;

OO0BSICHATH (PU3MYECKHE ITPOLECCHl M CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIHii
NPAaKTUKOOPHUEHTUPOBAHHOTO XapakKTepa: BBIABIATh NMPUUYHMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB C OMOpOil Ha 2—3 M3y4eHHBIX CBOICTBA
(bu3nUecKux sIBICHUH, GPU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a7aun (OIMMPAOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHMIl), UCIIONIb3Ys
3aKOHBI U (hOpMyJIbl, CBA3BIBAIOIINE (PU3MUECKUE BEIMYUHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJaud 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBIIBIATH HEJOCTAIOIIME WM HW30BITOYHBIE
JAHHbIe, BBIOMpATh 3aKOHBI M (OPMYNBI, HEOOXOAWMBIC JUISI PELICHHS, NPOBOAUTH
pacy€Thl U OLIEHUBATh PEATMCTUYHOCTD MTOJYYEHHOTO 3HaUeHHsI (PrU3MUecKOoil BEIMUHHBI,
pacro3HaBaTh MPOOJIIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX METOJIOB,
UCMONb3Yysl ONMCAaHUE HUCCICNOBaHMS, BBLACIATh IPOBEpAEMOE  IPEIINOJIOKEHHUE,
OLICHUBATh IPAaBWJIBHOCTh IMOpsAJKA IPOBEICHUS HCCIEIOBaHMS, J€laTh BBIBOABI,
MHTEPIPETHPOBATH PE3YNIbTATHl HAOIIOIEHHUH U OIBITOB;

IPOBOJUTH OIBITHI IO HAOIIOJCHUIO (PU3UYECKUX SIBICHUHN WIn (PU3MUECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHUS DSHEPIuu, 3aBUCHUMOCTh
nepuojia KoyiebaHui Mpy>KUHHOTO MasTHUKA OT MAacchl Ipy3a M KECTKOCTU MPYKUHBI
HE3aBUCHMOCTh OT aMIUIUTYJbl MajblX KOJIEOAHHUH, MPSIMOJIMHEHHOE pacHpocTpaHEeHUe
CBETa, pasjioXKeHHue Oe0ro cBera B CIEKTpP, U3yuyeHHE CBOWCTB M300paKeHUs B INIOCKOM
3epKajie W CBOMCTB M300pakeHUsI TpeaMeTra B coOuparoleil JnMH3e, HaOIroJeHue
CIUTOIIHBIX M JIMHEHYATHIX CIIEKTPOB M3ITyYCHHS): CAMOCTOSTENILHO COOMpPATh YCTAHOBKY
U3 M30bITOUHOr0 Habopa OOOPYIOBaHUS, ONHUCHIBATH XOJ ONbITa M €ro pe3yJbTaThl,
(bopMyIHpOBaTH BHIBOJBI;

OPOBOJIUTH TPU HEOOXOJIUMOCTH CEpUI0 MPSIMBbIX H3MEPEHUH, OIpeness cperHee
3HaYeHHe u3MepseMoil BelMMYMHbl ((POKyCHOE paccTosiHHE COOHMparoIiel JIMH3bI),
000CHOBBIBaThH BBIOOp criocoba nu3mepeHus (M3MEpUTEIBLHOTO PUOopa);

IPOBOJIUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (U3UUECKUX BEJIUYMH C HCHOJIb30BAHUEM
NPSMBIX U3MEPEHUH (3aBHCHMOCTB ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBUIKCHUHU
0e3 HayaJbHOW CKOPOCTH, Mepuoja KojeOaHUl MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaKE€HHs CBETa OT YIjla MaJieHus W yrila MpeloMIICHHUs OT
yria TajeHus): IUIaHUPOBAaTh HCCIEIOBAHHUE, CAMOCTOSITEIbHO COOMpPATh YCTaHOBKY,
(GUKCUPOBATh PE3yabTAThl TOJTYYCHHOW 3aBHUCHMOCTH (DM3WYECKHX BEIHYUH B BHJC
TabIHI U TpaUKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEI0BaHUS;

NPOBOJUTh KOCBEHHBIE W3MEpeHHsT (HU3MUECKUX BeNWYMH (CpEeAHSss CKOPOCTh U
YCKOpEHHE Tela MpPU PaBHOYCKOPEHHOM JABM)KEHHH, YCKOPEHHE CBOOOJHOIO MaJaeHMS,
KECTKOCTh TNPYXKHUHBI, KOID(UIMEHT TpEeHUs CKOJIbKEHHs, MeXaHudeckas pabora u
MOIITHOCTh, YaCTOTa M MEPUOJ KOJICOAHNH MaTeMaTHYeCKOTO M MPYKUHHOTO MasTHUKOB,
ONTHYECKasl CHJia COOMPAIOIIEeH JTMH3bI, PaTUOAKTUBHBIA (OH): TUTAHUPOBATh W3MEPEHUS,
coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY U  BBINOJHATH WU3MEPEHUS, CIerys
NPEUIOKEHHOW HWHCTPYKLIMHM, BBIYMCIATH 3HAUCHHE BEJIMYMHBI W aHAJIU3UPOBATH
HOJIy4EeHHbIE PE3YNbTaThl C YUETOM 33JJaHHOM NMOTPEITHOCTH U3MEPEHNH;



coOmoaTh MpaBWja TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ 1mabopaTOpHBIM
obopyoBaHUEM;

pa3nnyaTh OCHOBHBIE NMPU3HAKH U3YYCHHBIX (PU3MUECKUX MOJEJCH: MaTepruanbHas TOUKa,
abCoIIOTHO TBEPJOE TEIO0, TOUEUHBI MCTOYHHMK CBETA, JIy4, TOHKAas JIMH3A, IUIaHETapHasl
MO/IENIb aTOMa, HYKJIOHHAs1 MOJIeNIb aTOMHOTO S1/1pa;

XapakTepu30BaTh NPUHIUIBI J€HCTBUS U3yYEHHBIX NMPHUOOPOB U TEXHUYECKHX YCTPOUCTB
C OIOpO¥i HA MX ONMHUCAHMA (B TOM YHCJE: CIIUAOMETP, JATYUKH MTOJIOKEHHSI, PACCTOSHUS U
YCKOPEHUsI, pakeTa, 9XOJOT, OYKH, MEPUCKOI, (oToammapar, ONTHUYECKUE CBETOBOHI,
CIEKTPOCKOIN, JI03UMETp, Kamepa BuibcoHa), ucmonb3ys 3HaHMs O CBOMCTBax
(bu3nueckux sBICHUNH U HEOOXOUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIC PUCYHKH H3YyYCHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB IpPHU PELICHUH Y4eOHO-
NPAaKTUYECKUX 3a/1a4, ONTUYECKHE CXEMBI Ul MOCTPOSHHS HM300paXKEHUH B IJIOCKOM
3epKajie U coouparoiei JIuH3e;

NPUBOANUTh TPUMEPHl  (HAXOAUTh HWHPOPMALKIO O TPHUMEPax) MNPAKTUIECKOTO
UCTIONB30BaHUSl (PU3MYECKMX 3HAHWKW B TIOBCEAHEBHOW IKHM3HHM IS OOecreueHHs
0e30macHOCTH IpH  oOpalleHMH ¢ [OpubopaMM U TEXHUYECKUMH YCTPOWCTBaMH,
COXpPaHEHMsI 3[J0POBbs M COOJIIOJICHHUSI HOPM SKOJIOTHUECKOT0 MOBEJCHUS B OKPYXKAIOLICH
cpene;

OCYILIECTBIIATh NMOMCK HHpopMauuu Qusnueckoro coaepxkanuss B HMHTepHere,
CaMOCTOSITENIbHO  (OPMYJIHMPYsl TIOMCKOBBIM 3ampoc, HAXOAWTh IIYTH OIpPEICIICHUS
JIOCTOBEPHOCTH  TOJIyU€HHOH HMH(POpPMALMM Ha OCHOBE HUMEIOIIUXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHMH HAy4YHO-TIONYJIPHYIO JIMTEpaTypy
(bu3MUecKoro cojepkaHus, CIpaBOYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMu  KOHCIEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus WHGOPMAIMH W3  OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE WH(pOpPMAIINU U3
HECKOJIbKUX HCTOYHHKOB  (PM3MUECKOTO  COAEpKaHWs, IYyOJIMYHO TPEICTABIISATH
pe3yiabTaThl MPOEKTHOW WM MCCIIEOBATENIbCKON AEATENbHOCTH, MPU 3TOM TPaMOTHO
UCMOJIb30BaTh M3YYECHHBIH MOHATHUHHBIN ammapaT H3ydaeMoro pasjena (U3MKH U
COIIPOBOXKIATh BBICTYIUICHHE TMpE3eHTAMel ¢ y4€TOM OCOOCHHOCTEW ayAuTOpUH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero OﬁﬂTpom’HHe pﬁaKanecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPYKAKIIETr0 MUpa
bubmuorexa [JOK
11 Pu3uia - HayKka 0 MPHpOJe 2 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
12 PH3HYCCKHC BETHHHbI 2 . https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I ITIO3HAHUS 2 1 bubmorexa LIOK
' e A https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBEIeHUSI O CTPOEHHH BelllecTBa
2.1 CtpoeHue BeniecTa 1 bubmorexa HOK
' p B https://m.edsoo.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bubmorexa HOK
' p H https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
3.1 Mexarmeckoe ABIKEHHE 3 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macca, maoTHoCTS 4 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.3 Cuna. Bupt cnn 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB
4.1 ‘ Hasnenue. Ilepenaua naBneHus TBEpABIMU 3 bubnuoreka [IOK



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

TEJI1aMHU, XUJIKOCTAMHU U ra3aMu

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

bu6mmoreka [IOK
4.2 JlaBIICHHE KHIKOCTH > https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4.3 ATmoceproe naseHie 6 https://m.edsoo0.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Wroro no pazueny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubmuorexa [JOK
51 Pabora 1 mompgocTs 3 . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie mexarusMb! > . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 Mexannteckas sneprus 4 1 https://m.edso00.ru/7f416194
Htoro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CrtpoeHnue u CBOICTBa BELIECTBA 7 bubmoreka LOK
' https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Ternopie npouecc! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 2 7 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuThpie sBeHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DTIEKTPOMATHHTHA HHIYKIIH S 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4decKkoe ABIKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 BaaumoneHcTre Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paszgen 2. Mexann4yeckue KoJ1e0aHUA U BOJHBI
bubmuorexa [JOK
21 Mexanuseckue Koneoasms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DjeKTpOMAarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHUTHOE MOJIE U 6 2 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4ab
Htoro no pazneny 6
Pa3nen 4. CBeToBbI€ AIBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 https://m.edso0.ru/7f41ada6
Wroro no pazneny 15



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

Pa3gen 5. KBaHToOBLIE IBJIEHUSA

5.1 Hcnyckanue u orJIonieHue CBeTa aTOMOM 4 1 bubmiorexa LIOK
' Y = https://m.edso0.ru/7f41a4a6
bubmuoreka [JOK
5.2 Crpoenue aToMHoro sapa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 17
Pa3nen 6. [loBTOpuTEIbHO-00001IAI0IINIT MOAYJIb
6.1 [ToBTOpEeHKE M 0000IIIEHNE COEepKAHUS 9 5 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27



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

INOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Ne Kosun4vecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
B Tema ypoka o0pa3oBaTte/ibHbIE
/i yp Beero Kontpoabubie IIpakTuueckue wayenus p
padoTbI padoThbI pecypcbl
1 ®du3uka — Hayka o npupozne. AsneHus 1

IMpUpOAbI. dusnyeckue SIBICHUS

MexaHn4deckue, TeIIOBEIE,
2 ANEKTPUYECKUE, MAarHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

du3nyeckre BETUYUHEI B UX
HU3MCPCHHUC

Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl P MTOMOIIH
KUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TeMneparypbl"

Kak ¢usuka u npyrue ectecTBeHHbIE

HayKH U3Y4aroT [PUPOLY. bubnmorexa [IOK

> EctecTBenHONay HbIi METOA 1 https://m.edsoo.ru/ff09f72a
nmo3”Hanusa. Onucanue (I)I/I?»I/I‘ICCKI/IX

SIBJIEHUU C TIOMOIILIO MOAeIeH

VYpoxk-uccnenosanue "IIpoepka

6 TUIIOTE3bI: JABHOCTD MOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM 00Jblie BbICOTA ITycKa"

Crpoenue BerecTBa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
BEIIIeCTBA

bu6mmoteka IIOK
https://m.edsoo.ru/ff09fe0a

but6mmorekxa [IOK

8 JIBIDKCHUE HACTHIL BOIICCTBA 1 https://m.edsoo.ru/ff0a013e

Ypoxk-uccnenoanue «OMbITHI 110
9 HaOJFOJICHUIO TETIJIOBOTO PACIITUPEHUS 1 1
ra3oB»

10 Ar PEraTHbIC COCTOAHNA BCIICCTBA

11 B3aumocBs3p Mex 1y CBOWCTBaMU 1 bubmuorexa [OK



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

BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOAHUAX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

https://m.edsoo.ru/ff0a0378

MexaHndeckoe JABHXKCHUC.

12 PaBHOMepHOE U HEpaBHOMEPHOE bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBYDKCHUE
bu6nmoreka [IOK
13 Cropocte. Enurnipt ckopoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu u BpeMeHU IBUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
MNuepnus. 3akoH HHEPIUH.
15 B3§I§SOH6§2T];)I/IC TeJe'IpII;IaK MpUYrHA Bubmzorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKEHUS TEIl
16 IInoTHOCTE BemiecTBa. PacueTr Maccel u bubnunoreka LIOK
o0BeMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
TUIOTHOCTH TBEPJIOTO TEIIa
18 Pemenne 3agau mo teme "I[lnoTHOCTH bubmmoteka IIOK
BelecTra" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUCTHKa
19 B3aumopencTaus tei1. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBUCHUMOCTH PACTSIKEHUS
(tedopmaniun) Npy>KUHBI OT
MIPUIIOKEHHOMN CHUITBD»
21 SIBaenmne TaroreHus. Cuiia TSKECTH
BSI3b MEXY CHJION TSHDKECTH U
22 Sacjoﬁ Teenlelly}geg(;ena PeeiueHHe bubmmorexa TTOK
e ’ " https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TsHKeCcTH
23 Cwita TsDKeCTH Ha JPYTHX IJIaHeTax. bubnuotexa [JOK
dusnuecKkue XapakTepUCTUKH TIAaHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. Jlunamomerp bubmorexa HOK

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

but6mmoreka [IOK

25 Bec tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHJI, HallpaBJIEHHBIX
26 10 OJTHOM nﬂﬂ{;ﬁ ’ P bubmorexa LIOK
FIHOH TP ) https://m.edsoo.ru/ff0ala70
PaBHOElCTBYIOIIASA CHIT
27 Pemenne 3amau mo reme
"PaBHOelicTBYIOIIAsA CHIT"
TpeHue CKOJIbKEHUS U TPEHHUE TTOKOS. bubmuorexa [IOK
28 )
TpeHue B mpupoie ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yueHue
3aBHCHMOCTH CHJIBI TPEHUS
29 CKOJIBKEHUS OT CI/IJ'ILIp aBJIICHUS U Bubmorexa HOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIIXCS
MTOBEPXHOCTEH»
30 Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOIIECH CUIIbI
Pemrenne 3agau mo remaMm: «Bec Temay
31 « a(bnqecsoe HM300paKCHUE CHIT» ’ bubmorexa [IOK
P P ’ https://m.edsoo.ru/ff0alde0
«Cwitbly, «PaBHOJEHCTBYIOIAS CHID)
KonTposabHas padboTa no Temam:
«MexaHuueckoe IBIKEHHEY, «Macca,
32 IUIOTHOCTLY, «Bec Temay,
«I'paduueckoe n300pakeHue Cu,
«Cuibs»
Hasnenue. CiocoObl yMEHBIIIEHUS U bubmuoreka [IOK
33 )
YBEIUYCHUS JIaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJeHHeE raza. 3aBUCUMOCTh
34 I[I[aBJ'IeHI/Iﬂ rasa oT oobEma bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBieHus TBEPIALIMU
35 Tenr;lxiln )KIl;I[KOCTSIMI/I u §§3aMI/I 3aKkoH bubmmorexa HOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackansg
36 JlaBneHue B )UIKOCTH U Ta3e, bubnuotexa [JOK
BBI3BAHHOE JEHCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad mo Teme «/laBineHue B bu6nunorexa LIOK

JKUIKOCTH | rase. 3akoH [lackais»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

but6mmoreka [IOK

38 Coobwatontnecs cocy s https://m.eds00.ru/ff0a2970
39 [M'uapaBnuyeckuii mpecc bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoii
KUJKOCTHBIA HAcOC
Atmocdepa 3emnn. [puunnen
o | s ool e Busorea 10K
' https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mopst
bubnuoreka [{OK
42 Bec Boznyxa. ATmocdepHoe naBieHue hitps://m.edsoo.ru/ff0a2bs5a
43 W3mepenune atMmochepHOro aBiIeHuUs. Bbu6moteka [IOK
OnsiT Toppuueru https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS bubnnorexa [JOK
OT BBICOTHI HaJ] YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmochepHoe bubmmoreka [JOK
JABJICHUE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amay mo Teme
46 .
"ATtmocdepHoe naBieHue"
g | R s B 10K
: https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
B mmammaonl oo, aehorsyionen Bubmmorexa I1OK
’ https://m.edsoo.ru/ff0a33fc
HAa TeJOo, MOTPYKEHHOE B KHUIAKOCTH)
JlaGopatopHasi paboTa 1o Teme
49 «Uccnenosanne 3aBUCHMOCTH Beca but6mmoreka [IOK
TeJsa B BOJie OT 00bEMA MOTpy>KEHHOU https://m.edsoo.ru/ff0a3514
B XKHJIKOCTh YaCTH TEJIa»
but6mmoreka [IOK
S0 Hnaase Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
51 "KoHcTpyHnpoBaHue apeomMeTpa 1iu

KOHCTPYUPOBAHHUC JIOAKH U



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

onpezaesneHue €€ rpy30noabEMHOCTH"

Penrenue 3anaud mo temam: «IlnaBanue

52 cyn0B. Bo3nyxoninaBaHuey, bubnmoreka [JOK
«J/laBiteHue TBEPIBIX TEJ, KHUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30BY»
bubnunoreka LIOK
>3 Mexanurecias pabora https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
>4 MougHoCTS. EAHHLET MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM IIpU 1
noabéMe 1o Jjiectuune"
56 [Ipocthie MexaHu3Mbl. Poiyar.
PaBHOBeCuE cuit Ha ppruare
KonTtponpsHas pabora o Teme
57 «/laBJIeHHE TBEPBIX T, )KUIKOCTEH
1 Ta30By» / Beepoccwuiickas
poBepoYHas pabora
PesepBHelit ypok. Pabora ¢ Tekctamu
58 1o Teme «JlaBneHue TBEPABIX T, bubmmnoreka HOK
KHUJIKOCTEH U ra3oB» / Becepoccuiickas https://m.edsoo.ru/ff0a4ffe
npoBepoyHasi pabota
Ppruaru B Texauke, OBITY ¥ IPUPOJIC.
59 JlaboparopHas paéOTa «}i/lccnpenlz)BI;HHe 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
Pemrenue 3aa4 1o teme «Y CIOBUA bubmuoreka [{OK
60 .
PaBHOBECHS phIYara https://m.edsoo.ru/ff0a48a6
Koaddunuent nonesnoro aecTeus
Mexanuzma. Jlaboparopnas pabota
61 o 0.5
«3mepenune KII/] HaknoHHON
TIJIOCKOCTH
62 Pemenue 3agau no reme "Pabora, bu6nunorexa LIOK
MoIHOCTH, KIT/T" https://m.edsoo.ru/ff0a4c48
MexaHnueckas SHeprusl. Bu6muorexa LOK
63 Kunernueckas 1 moreHInagbHas

SHeprus

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

3aKOH COXpaHEHHS] MEXaHUYECKOM
SHEPTrUu

64

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEpUMEHT IO TEME
"IKCEPUMEHTAIBHOE OTNpEICTICHUE
W3MEHEHUSI KUHETUYECKOU 1
MOTEHUMAIbHON SHEPTUH MPU
CKATBhIBAHUH TeJIa TT0 HAKJIOHHOU
MJIOCKOCTH"

65

KoHnTtposbHas padota mo teme «Pabora
Y MOIIHOCTb. DHEPTUs»

66

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o teme "MexaHudeckoe ABUxKeHue"

67

PesepBHeIil ypok. Pabora ¢ TekcTamu
68 o TeMe "Pabdora. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

bu6nmoreka [IOK
https://m.edsoo.ru/ff0adee6



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

8 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne Tema ypoka KoHT I Hata oOpa3oBaTe/ibHbIE
. Beero POJIbHBbIE pPaKTHYeCKHe W3ydeHns p
padoThI padoThI pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 EH6H_HOTGKa 0K
ttps://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bub6nmoreka [IOK
ra3000pa3HOro COCTOSIHUIT BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHUECKON Teopun
5 Kpucrammmieckue u amopdHsbie Tena 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaWUISIPHOCTbD. 1 Bu6mmoteka [IOK
IToBEpXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmpeHue u cxaTmue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MCHEHUs BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bubmmoreka IIOK
10 Braet Tenionepenasu 1 https://m.edsoo.ru/ff0a6412
VYpox-koHpepenuus "[IpakTnyeckoe
11 HUCTIO0Ib30BaHNE TETIIIOBBIX CBOMCTB 1 1 but6mmoreka [IOK
BEIIECTB U MAaTEPHUAJIOB B IEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KommaectBo TemnoTel. Y aenpHast 1 but6mmorekxa [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEeHHE TEMIOBOTO OanaHca. 1 bubnmnorexa [JOK
TerooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088



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
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

JlabopaTtopHas pabora "VccinenoBanue
SABJICHU S TCHHOOGMeHa npu

bubnunoreka LIOK

14 CMEILIMBAHUN XOJIOJAHOM U ropsueit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer koanuecTBa TEILIOTHI,
15 HEOOXOMMOTO JIJII HarpeBaHUs Tea v
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
16 Jlaboparopuas pabota "Onpenencaue bubnmoreka [JOK
yIIEIbHOM TEIIOEMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y AebHas TeIioTa bub6nmoreka [IOK
CTOpaHHUsI https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHME
18 KPUCTAJUIMYECKHUX lign. VYnenbHas bubmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TeII0Ta TUIaBJICHUS
19 Jlaboparopnas pabota "Onpenenenue bubnnoreka [JOK
yIEIbHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue U KOHACHCAIHS. Bu6mmoteka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 napooOpa3zoBaHUs U KOHJEHCAIUH. bubmmnoreka HOK
3aBUCHMOCTB TEMITEPATYPhl KUITCHHSI https://m.edsoo.ru/ff0a786¢
0T aTMOC(hEpHOTO JaBICHUS
Bnaxxnocts Bo3myxa. JlabopaTopHas
22 pabota "OHpeH:Ji]:HI/Ie OTHSCI/ITIe)JILHOI?I bubmorexa [IOK
" https://m.edsoo.ru/ff0a7628
BIIQ)KHOCTH BO3JTyXa
23 Pemenue 3aa4 Ha onpeseneHue
BIIQ)KHOCTH BO3JTyXa
[TpuHIHITB pabOTHI TEITOBBIX
24 nsuraresneif. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHS
KII/ TernmoBoro aeurarens. TeninoBbie
25 HBHEaTeHH u 3amiTa OKpYy>Xaromen’ Bubmorexa OK
https://m.edsoo.ru/ff0a7c7c
CpeIIbI
26 3aKOH COXpaHEHHS U MTPEBPALICHUS
SHEPTUH B TEIUIOBBIX MPOIIECCAX
27 [ToaroroBka Kk KOHTPOJIBLHOU paboTe bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

o TeMe ""TeIIoBeIe IBJICHUS.
N3meneHune arperaTHbIX COCTOSHUI
BenrecTna"

https://m.edsoo.ru/ff0a83f2

KonTponbnas pabora no teme

bubnunoreka LIOK

n
28 TemnoBble SIBICHUS. ICISMeHeHI/IC ) hitps://m.edsoo.ru/ff0ag86ae
arperaTtHbIX COCTOSTHUI BelllecTBa
29 DnekTpusanus Tei. J[Ba pona
AIEKTPUUECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLusl
30 TeJ MHAYKIUEH U TIPH
CONPUKOCHOBEHUH"
31 B3aunmoneiicTBue 3apsyKeHHBIX TEII. bu6nmorexa LIOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
Hanps:keHHOCTB 3JIEKTPUUYECKOro bubanorexa [JOK
32 }
noJ1st. [IpuHIUT Cyneprno3HIum https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocurenu snexTpruueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CTpoeHue
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubmuoreka [IOK
COXpaHEHHS AIICKTPUUECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1au Ha npuMeHeHne bubmmnoreka HOK
CBOMCTB DJICKTPHUECKHX 3apsi/IOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBHS €T0
36 CYH.ICC?BOB&HI/I}I. I/ICT(}),LIHI/IKI/I bubmaorexa LJOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOHUKH
U JUAJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmnorexa [JOK
YKUJKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbIE

qacTHu



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

Cuna Toxka. JlaboparopHas pabota

41 "N3mMepeHue U peryJIupoBaHHe CUIbI 0.5 bubmorexa [IOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
DEeKTpUUECKOE HATIPSKEHHE.

42 Boner™merp. JlabGopaTopras pabora 05 Bbu6muotexa [JOK
"H3mMepeHue U peryJIupoBaHue ' https://m.edsoo.ru/ff0a9e14
HarnpspKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY 1eapHOE CONMPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 AJIEKTPUYECKOTO CONPOTUBIICHUS 1 bubmuorexa [IOK
MPOBOHUKA OT €ro JUIMHBI, IUIONIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUsl U Marepuana”

R b A — Bubmioera LIOK

' https://m.edsoo.ru/ff0aad4a
Lenu
Jlaboparopnas pabota "HccrnenoBanue

BHCHUMOCTH CHJIBI TOKA, U I
46 i,’Iaepeg pe;);cm(;) J:)T C(?H?)Z)TE}BIEICZI/(I)}I 1 bubsmorexa [IOK
’ https://m.edsoo.ru/ff0aa04e

pe3ucTopa M HaNpPsHKEHHUS Ha
pe3ucrope"

47 ITocnenoBarenbHOE U MapaylIeNbHOE
COEIMHEHUS IPOBOJHUKOB
Jlaboparopnast pabdota "IIpoBepka

48 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU 1 bubmuoreka [IOK
MOCJIEI0BATEIbHOM COSIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”

JlaGopatopHnas pabora "IIpoBepka

49 MIpaBUJIa JUIS CHJIBI TOKA MPH 1 bubmuorexa [IOK
napauieIbHOM COSTMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos”

50 sacoma Ova o pesaaoro. ubmorexa LIOK

https://m.edsoo.ru/ff0aaf8a
COEMHEHUS POBOJHUKOB
51 PaboTa 1 MOLTHOCTbH 3JIEKTPHUECKOTO bubmuoteka [IOK

Toka. 3akoH Jlxoyms-Jlenma

https://m.edsoo.ru/ff0ab124



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
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

JlabopaTopHas pabota "Onpenenenue

but6mmoreka [IOK

52 paGO'TBI ¥ MOIIIHOCTHU JIEKTPUYECKOTO 1 https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKue Hen U MoTpeOuTenn

53 3JI€KT§I/I‘ICCKOI71 i{epmn B 611))1Ty. bubmmorexa [IOK

https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne

54 HOCTOS[HHE;IC MarHMThl, UX
B3aMMO/ICHCTBUE

55 VYpok-uccnenosanue "M3yuenue 1 bubmmoreka [JOK
I0JICH IMOCTOSTHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€e nojie. MarHuTHOE 1moJie

56 3eMIi ¥ ero 3HauYeHHue AJIs )KU3HU Ha bubmorexa HOK

https://m.edsoo.ru/ffOacOba
3emiie
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPUUYECKUe 3apsiibl.
S7 3apsKeHHbIE TeJI;)a U UX o bubmorexa HOK

y . https://m.edsoo.ru/ffO0abd2c
B3anmoeiicTBus. [locTosHHBII
AIEKTPUUYECKUN TOK"
KonTponbhas padota no teme
"DnexTpuuecKue 3apssl.

58 3apspKeHHBIC TeJla U UX bubmuoreka [IOK
B3auMoencTBuA. [1oCcTOSHHBII https://m.edsoo.ru/ff0abea8
anekTpuyeckuil Tok" / Becepoccuiickas
poBepoyHas pabora
PesepBHrlIit ypok. Pabota ¢ Tekctamu
o Teme "TlocTosTHHBIN bu6mmoteka IIOK

59 . " N .
aneKTpudeckuii Tok" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
IIpoBepoyHas pabora
OmneIT OpcTena. MarHuTHoe mnojie

60 SHGKTpI/IIBIeCKI(;FO Toka MarHuTHOE bubmorexa HOK

https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
[IpumeHeHne HIeKTPOMArHuToB B
texHuke. JJaboparopnas pabota bu6muoreka [JOK

61 " . 0.5 .

N3yyenne neiicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
TIOJIs1 Ha MIPOBOJAHHUK C TOKOM"
6 DNEKTPOJIBUTATENh MOCTOSTHHOTO TOKA. bubnuotexa [JOK

Hcnons3oBanue BHCKTpOI[BHFaTeHeﬁ B

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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63

64

TEXHUYECKHUX YCTPOUCTBAX U Ha
tpancnopte. JlaboparopHas pabota
"KoncTpyupoBanue u u3ydeHue
paboThI ekTpoaBurarens"”

Omnbitel @apasest. 3akoH
ANEKTPOMArHUTHOM UHYKITHH.
[IpaBuio Jlenna

OnexTtporeneparop. CrocoOsr
MIOJTYYCHUS DIICKTPUICCKON SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OOHOBIISEMBIX
WUCTOYHHUKAX SHEPTHH

65

66

67

[ToaroroBka Kk KOHTPOJILHOM padoTe
1o Teme "DIIEKTPUUECKHUE U
MAarHuTHBIC SBJICHHS"

KonTponbnas padbora no teme
"DJIeKTpUYECKUE U MAarHUTHbIE
SIBJICHUS"

Pesepubiit ypok. Pabora ¢ Tekctamu
o teme "TemnoBele aBiaeHus"”

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0acche

68

PesepBHrlIit ypok. Pabota ¢ TekcTamu
1o TeMme "MarHuTHbIe sIBJICHHS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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9 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne Tema ypoka Kont I Aara oOpa3oBaTe/ibHbIE
/i Beero POJbHBIE PAKTHYECKHE | ouyopyg p
padoThI padoThI pecypcbl

1 MexaHuueckoe TBUKEHHE. 1
MarepuaibHas TOYKa

2 Cucrema orcuyeta. OTHOCUTEIBHOCTh 1 bubnmoreka [JOK
MEXAHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 bubmumoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nekenue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh

5 [IpsiMonHENHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBIDKCHHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CxopocCTh MPSMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk 1
CKOPOCTH
Jlaboparopnast pabota "Onpenenenue

v YCKOpEHHUS Tena npu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBUYKEHHH TI0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TIOCKOCTH"

8 CBoOoauoe nagenne tei. ObITH 1
lanunes
PaBHOMEpHOE BHKEHUE TIO

9 okpyxHoctH. [lepron u yactora 1 bubnnoreka [JOK
oOpatenus. JIuneitHas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 L{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1

. bubmuorexa [JOK

11 [Tepssiii 3ak0H HetoTOHA. BEKTOpP CHIIBI 1 https.//m.eds00.ru/ff0ae612

12 Bropoii 3akon HeioToHa. 1 bubnnorexa [JOK
PaBHOpelicTBYIOIIAs cria https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH HproTOHA. 1 bub6nuorexa [IOK

Cyneprno3unus cui

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Pemenue 3aga4 Ha npuMEHEeHNE

bu6mmoreka [IOK

14 3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroctu. 3axow I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3agaud mo teme «Cuiia
YIOPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue bubnmoreka [JOK
YKECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo teme «Cuia bu6mmoreka [IOK
TPEHHSD» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padota "Onpenencaue bubmmoreka [JOK
K03 PHIMEHTAa TPEHUSA CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
g | et S Buniorsa LOK
" ' https://m.edsoo.ru/ffOafb8e
TpeHUs
p | T on o B LOK
' https://m.edsoo.ru/ff0af044
MaJICHUs
VYpok-koHpepennus "JIBrmxeHue Ten
23 BOKPYT I'PaBUTALMOHHOTO IIEHTPa
(Conneunas cucrema). 'amaktuxu"
| oo e oo Bunionss LOK
" https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [lepBas kocMHuyecKasi CKOPOCTb. bubnnorexka [JOK
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MarepranbHON TOUKH.
o | Mmoo o e, Pasonene BuGorera 10K
https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuibl. LleHTp
TSHKECTH
PaBHOBeCHE MarepuanbHON TOYKH.
27 AbcomoTHO TBEpIOE Teso. PaBHOBeCcHE

TBEPAOTO TeJla C 3aKPEILUIEHHON OChIO



https://m.edsoo.ru/ff0aeb6c
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BpaieHusi. MoMeHT cuiibl. LleHTp
TAXKECTHU

Permrenne 3amgaud mo reme "MoMeEHT

bubmuorexa [JOK

28 cuibl. LleHTp TskecTn" https://m.edsoo.ru/ff0b02b4
| D Ol e B LOK
. W ' https://m.edsoo.ru/ff0b0408
B3aumoneiicTBue Ten
| e s 1o B LOK
o " ' https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue Ten
Nmnyinbce Tena. UMiynbse cuiibl. 3aK0H
31 copoEe;HzH;MnyanZ. ;ipj;ro: Ie/lI ° bubmmorexa LHOK
N https://m.edsoo.ru/ff0b07fa
HEYIpPYyroe B3auMoJIeHCTBUE
30 Pemenue 3agad mo teme "3akoH bu6mmorexa [IOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepennus "PeakTuBHOE
JIBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexannyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4
35 PabGoTa CHIIBI TSDKECTH, CHITBI bu6mmoreka [JOK
YIIPYTOCTH M CHJIBI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabota «OnpezneneHue
36 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBM)KEHUH TeJa MO
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b DHEPTUH U PAOOTHI.
[ToreHnuanbpHas SHEPrus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KAHETUYECKOW SHEPrHU https://m.edsoo0.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHUKe
40 JlaGopatopnas pabora «3yuenue bub6nuorexa [IOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe ABUKEHHE U €TI0 bu6mmoreka [JOK
XapaKTEePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnnorexka [HOK



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
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

Brinyxnennsie konebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0

43

44

45

MaremaTuyecKuii U NPy KUHHBINA
MasTHUKA

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHuii OT KECTKOCTH
IIPY>KUHBL ¥ MACCHL ITPy3a»
IIpeBpalienue 3Hepruu npu
MEXaHUUYECKUX KOJICOaHUSIX

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

46

47

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEPHO/Ia KoJIeOaHui
IIPY’KUHHOI'O MAsITHUKA»

Jlaboparopuas padora «I[IpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHui
rpys3a, IOABELIEHHOI0 K HUTH, OT
MacChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHEL. CBOMCTBA
MexaHn4yeckux BoJH. [IponoabHbIe 1
MTOTNIEPEYHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

51

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHUI pE30HAHC
Ypok-koHpepenius "YIbTpa3zByK U
UH(PA3BYK B IPUPOJE U TEXHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBka K KOHTPOJIBHON paboOTe 1O
TeMe "3aKOHbI COXPaHEHHS.
MexaHuueckue kojaeOaHus U BOJHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponbHas padorta no reme "3aKoHbl
coxpaHeHusa. MexaHnyeckue
Kosie0aHUs U BOJHBI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DJIEKTPOMArHuTHOE TOJIE.

bu6mmoreka [IOK

56
DJEeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnmoreka [JOK
Hcronp30BaHne 3JCKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBSI3H"
VYpok-uccinenosanue "M3yuenue Bubnorexa [IOK
59 CBOMCTB AJICKTPOMAarHUTHBIX BOJIH C .
HOMOIIbIO MOBHITBHOTO Tenedona” https://m.edsoo.ru/ff0b2c6c
Pemenue 3a1au Ha onpeieacHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHas IPUPO/Ia CBETA.
. bu6mmoreka [IOK
61 CxopocTts cBeTa. BonHoBbIE cBOMCTBA ] 1
cBeTA https://m.edsoo.ru/ff0b31d0
Hctounuku cBeta. [IpsmonuneitHoe
bu6mmoreka [IOK
62 pacmpocTpaHeHue CBeTa. 3aTMECHHUS ] 1
Comsua u Jlybi https://m.edsoo.ru/ff0b3658
3aKOH OTpaXEHUs CBETA. 3epKaja. BuGmmotexa LIOK
63 Pemrenue 3a1ay Ha MpUMEHEHHE 3aKOHA
oTpasKeH JCIBeTa p https://m.edsoo.ru/ff0b38c4
64 IIpenomiienue cBeta. 3aKoH bubnuoreka [IOK
MPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonws3oBanue MogIHOTO BHYTPEHHETO https://m.e dsg) (U/FfOb3c5e
OTpPaXKeHUS B ONTHYECKHUX CBETOBOJAX — :
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yrJia maJeHus Ha
rpanune "Bo3ayx-crexno’"
VYpok-koupepennus "Mcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKECHHUSI:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBA3b"
bu6mmorexa [IOK
68 JImu3el. OnTHYecKas Cuia JIMH3bI 1

https://m.edsoo.ru/ff0b3f2c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

bu6mmoreka [IOK

69 [TocTpoenue n3oOpaxeHU# B TMH3AX https://m.edsoo.ru/ffobd44a
O S ubmotera LIOK
o " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpATOIIEH JINH3BI

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JIUH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LHOK

: https://m.edsoo.ru/ff0b4684

73 Ypok-koudepennus "JlepexTol 3peHusl.

Kak coxpanuts 3penue”
Paznoxenne 6e10ro cBeTa B CIIEKT.

74 Omnebitel HetoTona. Crnoxenue bubnnoreka [JOK
CIIEKTPaJIbHBIX IBETOB. /lucniepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas padota "OnbIThI 1O

| Do Seoro e s e Busorea 101

https://m.edsoo.ru/ff0cOe2a
HaOJIIOACHNH Yepe3 [BETOBEIC
bunabTpel"
VYpok-nipaktukym "BonHoBbIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepepeHys u audpaxmms”

77 OmnbiThl Pesepdopaa n nianerapHas bubnuoreka [IOK
MOJIeIIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynarel bopa. Monens atoma bopa
Hcnyckanue u nor HHE CBET

79 aTi)I\ZSMaKBeaHTHO JjIjl(/)IIIfeeﬁqaeTzlee : bubmorexa [TOK

' ' https://m.edsoo.ru/ff0cl44c
CTIEKTPHI

80 Ypok-nipaktuky™m "HabmrogeHue bubnuotexa [JOK
CIIEKTPOB UCIyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagroakTHBHOCTH 1 €€ BHIIBI bubmorexa [IOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenue atoMHOTO0 sipa. HykionHas bubnmuotexa [JOK
MOJIETIb https://m.edsoo.ru/ffOcl8ac

83 PannoakTuBHBIE TpEBpaIicHUSI. bubmuotexa [JOK



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

M3oTonbl

https://m.edsoo.ru/ffOclal4

Pemrenue 3agad mo reme:

bu6mmoreka [IOK

84 "PasmoakTUBHBIC TpeBpaleHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuona monypacnana
VYpok-kondbepenuus "PagrnoakTHBHBIC

86 I/IBI?Iy‘IeHI/IS(Ib BIi'IpI/IIlPOI[C MI;ZLI/ILII/IHG bubmorexa LIOK

" ’ ’ https://m.edso0.ru/ff0c2126
TEXHHUKE
SnepHblie peakyu. 3aKOHBI
87 C(;Z[X[E)aHeHEH sagﬂI[OBoro 1 MacCOBOTO bubmorexa LIOK
https://m.edsoo.ru/ff0c1c58
qucen
DHeprus cBA3M aTOMHBIX siziep. CBs3b bubnnorexa [JOK

88 .

MAacChl M SHEPIHU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agaud no reme "AnepHoie
peakuun"

90 Peakuuu cunTe3a U 1eneHus suep. bubnnorexa [HOK
Wctounuku sHeprun CoHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepunas

91 sHepreTuka. JleMcTBHUsS paiMOAKTUBHBIX
M3IIy4€HHUI Ha )KUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

92 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bubnuoreka [IOK
DIEeKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBantoBsbie siBeHus"

KonTponbHas pabota mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBrie sBieHus"
IloBTOpEHHNE, 00O0IICHHE.

94 HaGOpETOpHBIe pa6H(fTLI o Kypcy bubmorexa LOK
" . " https://m.edsoo.ru/ff0c245a

BzaumoneiicTBue Ten
[ToBTOpenme, o6o6meHNe. Pemmenune
95 paCLIeTII)-ILIX 1/; Kaqe:;BeHHBIX 3a/1a4 1Mo bubmorexa [IOK
o " https://m.edsoo.ru/ff0c2572
Teme "TeroBbie MpoLEeCcCh
[ToBTOpenue, o600menue. Pemenue Bubnmorexa [IOK
96 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110

teme "KIIJ] TermoBeix qBuraTenei”

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o600menue. Pemenue

bu6mmoreka [IOK

97 pacqe"THHx Y Ka4ECTBEHHBIX 3a{'1aq o 1 https://m.eds00.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
98 TaGoparopmme padors no kype ) ) Butimaorera LIOK
i " y https://m.edsoo.ru/ff0c2c52
CBeTOBbIC ABJICHUSA
o | e dobuane Biome | B LOK
" https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUS B MEXaHHUKE
100 rorcramm o reve KoteGammn 1 ) BuSmaorera LIOK
" https://m.edsoo.ru/ffOc2e82
BOJIHBI
I1 .P
101 rexeramiio rowe "Creromme ) Batmoreka I1OK
" https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas 1 1
saepHas Gpusnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

14

pa3anyaTh SBJICHUS 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

pacrio3HaBaTh IIPOSIBJICHHWE M3YyYEHHbIX (U3NYECKUX SBJICHUI B
OKpY’KaloIIeM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHUS B IPUPOAE, MPH
TOM TEpPEeBOJUTH MPAKTHUECKYI0 3ajady B y4eOHYI0, BBLACIATD
CyIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUIN

ONMCHIBATh U3YUYEHHbIE CBOWCTBA TEI U PU3NYECKUE SIBICHMS, UCIIONIb3YS
¢u3nyeckue BEIWYMHBI, MpPU ONMCAHUM IPABUIBHO TPAaKTOBATh
¢u3NYeCKUi CMBICII MCIIOJIIb3YEMbIX BEJIWYMH, UX OOO3HAuY€HUs U
eMHUIIBl (PU3MYECKUX BEJIWYMH, HAXOIUTh (HOpMYJbl, CBS3BIBAIOLIME
JAHHYI0 (U3UYECKYI0 BEIUYMHY C JPYITHMH BEJIWYHMHAMH, CTPOUTH
rpaMKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITMUUH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, q)HSH‘{eCKI/Ie SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YsAT HU3YYCHHBIC 3aKOHBbI, IIpM 3TOM JaBaTb CJIIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa 1 3allMCbhIBATh €T'0 MAaTCMATHYCCKOC BbIPA’KCHUC

1.6

1.7

OOBSICHATh (PU3MUECKUE SBJIEHUS, NPOLIECChl M CBOMCTBA TEJ, B TOM
qyucie M B KOHTEKCTE CHUTyallMil MpaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh INPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOMTH
o0BsicHeHue U3 1 — 2 JTOrn4ecKux 11aroB ¢ onopoil Ha 1 — 2 U3y4eHHbIX
CBOWcTBA  (PU3MYECKUX  SABICHHUH,  (QU3MUECKUX  3aKOHAa  WJIH
3aKOHOMEPHOCTHU

pemath pacuérHele 3ama4d B | — 2 neWCTBUS, MCIOJIb3Ys 3aKOHBI U
dbopMyIbl, cBsi3bIBatONIME (pU3MUECKHe BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBUS  3aJa4d  3alKChIBaTh  KPATKOE  YCJIOBHE, IOJCTABIISAThH
dbusznyeckue BEMTUYUHBI B (OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAWUTH
CIIpaBOYHbBIC JIaHHBIE, HEOOXOJMMBIC NJisi pEIIeHUs 3a7ad, OIEHUBAThH
PEATUCTUYHOCTH MOTYYSHHON (PU3NYECKON BETUIMHBI

1.8

1.9

pacrno3HaBaTh MNpoOJeMbl, KOTOpPbIE MOKHO PpEUIUTh MPU IOMOIIU
¢u3nUecKux  METOJ0B, B  ONHUCAHUM  MCCIEJOBAHUS  BBIIENIATH
IIPOBEPSIEMOE MIPEANOI0KEHHE (runoresy), pasynyaTh u
MHTEPIPETHPOBATh MOJIYUYEHHBIH pe3ysbTaT, HAXOJIUTh OIIMOKH B XOE
OIIbITA, ACJIATh BBIBOJEI 110 €0 pE3yjbTaTaM

MPOBOAMUTH OMBITBI MO HAOMIOAEHUIO (QU3NYECKUX SBICHUM WM
buznyeckux CBOICTB TeN: dbopmynupoBaTh IIPOBEpsiEMbIE
MPENIOoNIOKEeHNsI,  cOOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0/ OMbITa U (OPMYIHUPOBATH BHIBOJIBI

1.10

BBITMIOJHATh NPSIMbIE W3MEPEHHMS C HCIOJIb30BAaHUEM AHAJIOTOBBIX H
nU(QpPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHHUS MPUOOPOB C YUETOM
3aJJaHHOM aOCOIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

IPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (hHU3MYECKON BETUUHHBI
OT JPYroll C HCHOJB30BAHUEM IMPSMBIX H3MEPEHHH, y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIENOBaHMs, COOMpaTh YCTAHOBKY H
BBIMIOJHATh U3MEPEHUs], Cleays NPeUIOKEHHOMY IUIaHy, (UKCUPOBATh




pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BUJE
NPEUIOKEHHBIX TAaOMUI] U TpadUKOB, J1eNaTh BHIBOABI MO PE3ylbTaTam
HCCIIEI0BAHMS

1.12

1.13

IPOBOJIUTh KOCBEHHbIE H3MEpPEHHUs (U3NYECKUX BEIUYUH, CIELys
IIPEJIOKEHHOW HMHCTPYKLMM: IPU BBINOJHEHUU H3MEpPEHUl colOuparb
JKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHUE HMCKOMOM
BEJINYUHBI

coOmonaTh MpaBWjia TEXHUKH Oe3omacHOCTH 1mpu  pabore cC
71a00paTOPHBIM 000PYTOBAHUEM

1.14

1.15

1.16

1.17

YKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX MPHUOOPOB H
TEXHUYECKUX YCTPOUCTB C MOMOIIbIO X ONUCAHUS, UCIIOJIb3YS 3HAHUS O
CBOIcTBax (pU3MUECKUX ABJICHUN U HEOOXoIuMBbIe (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOAUTH  TpPUMEpPbl  (HaXOAUTh HHGOPMAIMIO O  TNPHUMEpax)
IPAaKTUYECKOI0 MCIOJIb30BaHMUsl (PU3MUYECKUX 3HAHMH B IOBCEIHEBHOI
KU3HH 7151 o0ecTiedyeHnss 0€301MacHOCTH PU 0OpaIeHnH ¢ IPUOOpaMH 1
TEXHUYECKMMU YCTPOMCTBAMH, COXPAaHEHMs 3[0pPOBbS U COONIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHMSI B OKpY’KaIoLIEeH cpeze

OCYIIECTBIIATh OTOOpP HCTOYHMKOB HH(popmamuu B cetn MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAaHUM MU NYTEM CpaBHEHHUS pa3IMYHbIX HCTOYHHMKOB
BBIJICJIATH MH(POPMALIUIO, KOTOpAs SIBJIAETCS IPOTUBOPEUNBOM UM MOKET
OBbITh HEIOCTOBEPHOM

UCTIOJIB30BATh TPH BBITIOTHEHUHN YUYEOHBIX 33JJaHUN HAYYHOIIOMYIISIPHYIO
auTepartypy (GU3MYECKOro COJEpXaHMs, CIpPAaBOYHbIE MaTepHalbl,
pecypcebl cetu HTepHET, BianeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusl HH(GOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

1.19

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

1.1
1.2

co3/1aBaTh COOCTBEHHbIE KpaTKHe MMCbMEHHBIE U YCTHbBIE COOOLIEHUS Ha
OCHOBE 2 — 3 HCTOYHUKOB HMH(pOpManuu (PU3UYECKOTO COAEPKAHUS, B
TOM 4YHCIe IYOJUYHO JIeNaTh KpaTKUe COOOLIEHHS O pe3yJbTaTax
IPOEKTOB WJIM Y4YeOHBIX HCCIEIOBaHWM, NpPU HATOM TI'PaMOTHO
UCMOJb30BaTh M3YYECHHBIH NOHATHHHBIA anmapar Kypca (QU3MKH,
COIPOBOKIATh BBHICTYIIJIEHUE MPE3eHTAlUe

IIpU BBIITOJIHCHUU y‘IC6HBIX IMIPOCKTOB U I/ICCJ'IC,ZLOBaHI/II‘/’I pacnpeacisiTb
0053aHHOCTU B rpymnmne€ B COOTBCTCTBHU C IMOCTABJICHHBIMU 3ajJjavdaMu,
CIICAUThL 3a BbIIOJHCHHUCM IlJIaHa ,[[CI\/’ICTBI/II\/'I, aZICKBATHO OLICHUBATh
COOCTBEHHBIN BKJIa/Jg B JACATCIIBHOCTD TpYIIIbI, BBICTpanBaTh
KOMMYHUKATHBHOC B3aI/IMO):[CI>'ICTBI/Ie, YUYUTBIBASI MHCHUC OKPYXKAIOIIUX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh IOHATHUA

pas3indaTh ABJICHUSA 110 OMMMCAHUIO X XapaKTCPHBIX CBOMCTB 1 Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/IHCCKOC SBJICHUC

1.3

pacmo3HaBaTh TPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYXKAaroIIleM MHUpE, B TOM 4yucie GU3MUECKUE SIBICHUS B TPUPOJE, TIPH
TOM TME€PEBOJUTH MPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBIICISTDH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PUZNUCCKUX SIBICHUN

14

OMUCLIBATH U3YUYCHHBIC CBOMCTBA TE€I U (I)I/I?)I/I‘-IGCKI/IG SABJICHUS, UCITIOJIB3YS




¢dbusznyeckue BEIMYMHBI, TMPU ONHCAHUM MPABWIBHO TPAKTOBATH
($u3NUeCKUil CMBICIT MCIIOJIb3YEMbIX BEJTMYWH, 0003HAYCHUS U €MHUIIBI
bu3nYeCKUX BEJIMYMH, HAXOJUTh (QOPMYJbl, CBS3BIBAIOLINE JAHHYIO
¢u3nMUecKyr0 BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOHUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUYHUH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘ICCKI/IG SABJICHHUA MW IIPOLECCHI,
HCIIOJIB3YsAT HU3YUYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHA U 3aIIMChIBATh €0 MaTCMAaTHUYCCKOEC BhIPAXKCHHUEC

1.6

OOBSCHATh (PU3MUECKHE MPOLIECCHl U CBOMCTBA Ted, B TOM YHUCIE U B
KOHTEKCTE  CUTyallMi  IPAaKTUKO-OPUEHTHUPOBAHHOI'O  Xapakrepa:
BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh 00BsICHEHHE U3 1 — 2
JIOTHYECKUX IIaroB ¢ TOMOIIBI0 1 — 2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemars pacyéTHble 3a7aud B 2 — 3 JEMCTBUSI, WUCIIONIB3YsS 3aKOHBI U
bopMmyibl, cBs3bIBarolMe (PU3NYECKHE BEJIUMYMHBI: Ha OCHOBE aHAJIN3a
YCIOBUs 3aJa4M 3aIllUCBIBATH KPATKOE YCJIOBUE, BBIABIIATHL HENOCTATOK
JaHHBIX Ui pELIeHUs 3aJaud, BBIOMpaTb 3aKOHbl U  (HOPMYIIbI,
HeoOXxoauMble Uid €€ pelleHus, MPOBOJAUTh PACYETHl U CpPaBHUBATH
HOJy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU

1.8

1.9

paciio3HaBaThb HpO6JICMbI, KOTOpPBIC MOXKHO PpCIIXUThL IIpH IIOMOIIU
(1)I/ISI/I‘-I€CKI/IX MCTOHOB, HUCIIOJB3Yyd OIMCAHHUC HCCICAOBAaHUWA, BBIACIATDH
MMPpOBEPACMOC IIPCAIIOIOKCHHUC, OLICHUBATH IIPABUJIIBHOCTL IIOpsAAKa
IMPOBCACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

NPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (U3NYECKUX SBJICHUN WM
buznuecKux CBOICTB Te: dbopMynupoBath poBepsieMbIe
OpPEINONIOKEeHNs,,  COOMpaTh  YCTaHOBKY M3  TIPEAJIOKEHHOTO
000py/I0BaHUsl, OMUCHIBATh X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPSAMBIE U3MEPEHUsST C MCIOJB30BAHUEM aHAJIOTOBBIX
MpUOOPOB U JTaTYUKOB (PM3MUECKUX BEIUYHMH, CPAaBHUBATH PE3YJIbTAThI
U3MEpEeHUi ¢ yuéTOM 3a/1aHHOM a0CONIIOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJUTH HCCIIEOBAaHHE 3aBUCUMOCTH OJHOM (hru3MyYecKOi BETUUHHBI
OT JpYroM C HCIOJIb30BAHUEM MPSIMBIX HW3MEPEHMI: IIJIaHUPOBATH
UCCIIeIoBaHUe, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHUs, CIerys
NpEeJIOKEHHOMY  IUIaHy, (UKCHUpOBaTh pe3yjiabTaTbl MOJYYEHHOU
3aBUCUMOCTH B BHJE Tabmul W TrpaduKoB, JAeaaTb BBIBOABI IO
pe3ynbTaTaM MCCIIEIOBAHUS

IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYMH: IUIAHUPOBAThH
U3MEpEeHUs, COoOMpaTh JKCHEPUMEHTAJIbHYIO  YCTAaHOBKY, CIEIys
NPEeUI0KEHHON HHCTPYKIIUH, U BBIYUCIISITh 3HAUCHUE BETUUHUHBI

1.13

1.14

coOmoaTh MpaBWjia TEXHUKM Oe30macHOCTH Ipu  pabore cC
1a00paTOPHBIM 000PyI0BaHUEM

XapaKTepU30BaTh TMPUHIUIIBI JIEUCTBUS HM3YUYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUSA, UCTIOIb3YS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM U HEOOXOIUMBbIE (Pu3NUeCKHe
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh NIPOCTbIE TEXHUYECKHUE YCTPOWCTBA W H3MEPUTEIbHBIE
MpUOOPHI TIO CXEMaM M CXEMAaTHYHBIM PHUCYHKaM, COCTABJISTH CXEMBbI
JNEKTPUYECKUX LENed ¢ IMOCIEAOBAaTEIbHBIM UM MApaJUIEIbHBIM
COEITMHEHUEM DJIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB
AIEKTPUYECKUX LIETIEN

1.16

OPUBOANUTH TpPUMEpPbl  (HAaXOAWTh HWHGPOPMALMIO O  IpHUMEpax)
MIPAKTUYECKOTO HCIOJB30BaHUsl (DM3MUECKUX 3HAHUI B MOBCEIHEBHOM




KU3HH JJ1 o0ecrieueHus: 0€30MacHOCTH MpU OOpAIIeHUH ¢ MPUOOpaMU U
TEXHNYCCKUMU yCTpOﬁCTBaMH, COXpPAaHCHUA 3O0POBbA U CO6JIIOI[CHI/IH
HOPM SKOJIOTHYECKOTO TOBE/ICHUS B OKPYKAIOIIEH cpere

1.17

1.18

OCYILECTBIIATh MOMCK HMH(pOpMALMU (U3UUYECKOTO COJAECpPXKAHUA B CETH
HMHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM W IYTEM CPaBHEHUs
JIOTIOJIHUTEbHBIX ~MCTOYHHMKOB  BBIACNATh HMH(OpMaLuio, KoTopas
SBIISICTCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

MCII0JIb30BAaTh IIPY BBIIIOJIHEHUH YYEOHBIX 3aJJaHU HAYyYHO-TIONYJIIPHYIO
auTepatypy (U3MUECKOro CojepKaHHs, CIpaBOYHbIE MaTepuabl,
pecypcbl ceTh IHTepHET; BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co31aBaTh COOCTBEHHBIC NMUCHMEHHBIC M KpPaTKHE YCTHBIC COOOIIEHUS,
0000mas uHpOpPMAIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3HUECKOTO
COJICp)KaHUsl, B TOM 4YHCIE IYOJUYHO TPEICTABISATh PE3YIbTAThI
MIPOEKTHOM WJIM MCCIIEIOBATEILCKON JACATEIHHOCTH, TIPH 3TOM TPaMOTHO
UCTIOJB30BAaTh M3YYCHHBIM TOHATHHHBIA amnmapar Kypca (QH3HKH,
COIPOBOXKIATh BBHICTYIIJICHUE MPE3CHTAIIUEH

1.20

IpU BBIOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIENOBaHUN (U3NYECKUX
IIPOLIECCOB PAaCHpPENeATh O0SI3aHHOCTU B TPYIINE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]a4aMH, CJIIEIUTh 3a BBIIOJHEHUEM IJIaHA IEUCTBUM U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OLICHUBATb COOCTBEHHBIH BKJAJ B
JIeATEITbHOCTh TPYNIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE
B3aMMO/ICHCTBHE, POSBIISSi TOTOBHOCTH pa3pemarh KOH(QIUKTHI

9 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

11

HCIOJIb30BATh N3YYCHHBIC ITOHATUS

1.2

pas3indaTh ABJICHUSA 110 OMMCAHUIO UX XaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/BI/ILIGCKOC SABJICHUC

1.3

14

pacrio3HaBaTh IpOSIBJICHHE M3YYEHHBIX (U3NYECKUX SBICHUI B
OKpYXaroIlleM MHUpE, B TOM uucie (Uu3NYecKue sIBICHUs B IPUPOJE, IIPU
TOM TEpPEeBOJUTH MPAKTHUECKYI0 3ajady B y4eOHYI0, BBLAEIATH
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PUINUYECKUX SBJICHUN

ONMCHIBATh N3YUYEHHbIE CBOMCTBA T€N U (PU3NYECKUE SBIICHMUS, UCTIONb3YS
¢u3nyeckue BEJIWYMHBI, MpPU ONMCAHUM TPABWIBHO TPAKTOBATh
(bu3nYeCKUi CMBICI HUCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHUS U €IMHUIIBI
(¢u3MUeCKUX BEIMYMH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIIME JAHHYIO
(Gu3NYECKyI0 BEIUYHMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH

1.5

XapaKTCpPU3oBaTh CBOMCTBaA TCI, (I)I/I3I/IHCCKI/IC SABJICHHUA U IIPOLICCCHI,
HCIIOJIB3YsA HU3YUYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIIOBCCHYIO
(I)OpMy.HI/IpOBKy 3aKOHA U 3alMCbIBATh €0 MATCMATHYCCKOC BhIPAKCHUC

1.6

OOBSICHATh (PU3MUYECKHE MPOLIECCHl U CBOICTBA Ted, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallMi  IPAKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBIISATH IPUYNHHO-CIIEZICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 2 — 3
JIOTHYECKUX IaroB ¢ TIOMOIIBI0 2 — 3 M3YYEHHBIX CBOWCTBA (PU3UIECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacu€THhIC 3adaud (OMHUpAOIIMECs Ha cUcTeMy U3 2 — 3
YpaBHEHMIA), UCTIONB3YsI 3aKOHBI U ()OPMYJIBI, CBSI3bIBAIOLINE (PU3HUECKHE
BCJIMYMHBI: HAa OCHOBE aHANM3a YCIOBHS 3aJaudl 3aIlMCHIBATH KPaTKOE




1.8

1.9

YCIIOBHE, BBIABJIATH HEAOCTAIOLINE WM U30BITOYHBIE JaHHbIE, BEIOUPATh
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JIJIsl PEIICHUs, TPOBOAUTH PAacU&Thl U
OLICHUBATh PEAIMCTUYHOCTb IIOJIyYEHHOTO 3HAYCHHUs (U3NYECKOI
BEJIMYMHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHINTh MPH I[TOMOIIN
(bu3nUecKuX METOJIOB, HUCHOJIb3Ysl OIMCAaHWE HCCIEeIOBAHMUS, BBIICIATDH
MPOBEPSIEMOE  IPEIOJIOKEHUE, OLEHUBAaTh MPABUIBHOCTh  MOPSIKA
MIPOBEICHUS] ~ UCCIIEIOBAHUS, JeJaTh  BBIBOJBL, HMHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOCHUIA U OIIBITOB

IOPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (U3NYECKUX SBJICHUN WM
(GU3MYECKUX CBOMCTB TEN: CaMOCTOSATEIFHO COOMpAaTh YCTAaHOBKY H3
n30bITOYHOTO Habopa OOOpYAOBaHMS, OMKCHIBATH XOJ OIbITAa U €ro
pe3yNIbTaThl, POPMYIHPOBATH BBHIBOIBI

1.10

IPOBOJUTH IIPU HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPEHUHN, OTPENeIss
cpenHee 3HAUCHHE W3MEpsSeMOW BEIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparonield JHMH3BI), OOOCHOBBIBATH BBIOOp crHoco0a HM3MEpPEHHS
(M3MepuTeNHHOTO MPUOOpa)

1.11

MpoOBOANTL HCCIICAOBAHUC 3aBUCHUMOCTEH (1)I/ISI/IIIGCKI/IX BCINYHNH C
HCIIOJIb30BAHHUEM IIPSAMBIX I/IBMepeHI/Iﬁl IJIaHUPOBATbL HCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTI> YCTaHOBKY, q)HKCHpOBaTB PE3YyJIbTAThL
HOJIyT-IeHHOI\/JI 3aBUCHUMOCTH (1)I/I3I/III€CKI/IX BCJIIMUHMH B BHIC Ta6JIHHH
Fpa(I)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaAM HCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYMH: IUIAHUPOBAThH
U3MEpEeHHs, cOOMpaTh SKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHSITH
U3MEpEHUs, CIenysl NPEUIOKEHHON MHCTPYKLUH, BBIYMCIATD 3HAYCHHE
BEIIMYMHBl M AHAIM3UPOBATH IIOJIYYEHHBIE pE3YyJbTATBl C YYETOM
3aIaHHOY ITOTPELIHOCTH U3MEPEHUN

1.13

1.14

coOmoaTh  MpaBWjia TEXHUKM 0Oe30MacHOCTH Ipu  pabore cC
1a00paTOPHBIM 000PYIOBAaHHEM

pa3janyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3NYECKUX MOJIENei:
MaTepHuaibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIH HCTOUHUK
CBeTa, Jyd, TOHKAs JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAasd
MOJEJIb aTOMHOTO SApa

1.15

XapaKTepu30BaTh MPUHIMUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPON HA UX ONHUCAHUS, UCIOJb3Ysl 3HAHUSA O
CBOMCTBaX (U3MYECKUX SBICHUA M HEOOXOAUMblE (PU3NUECKHE
3aKOHOMEPHOCTH

1.16

1.17

1.18

MCIOJIb30BaTh CXEMbI M CXEMATHYHBIE PUCYHKH U3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTHYECKHX IMPOLIECCOB
IpH PElIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300paKEHUH B TUIOCKOM 3€pKajie M COOMparomei JIHH3e
OPUBOJIUTH  HpUMEpbl  (HaXOAWTh HMHPOpPMAIMI0O O TMPUMEPAX)
MPAKTUYECKOTO HCIONB30BaHUsl (DPM3MUECKUX 3HAHUI B TOBCEIHEBHOM
KHU3HU JUTIS 00ecTieueHus1 0€30IaCHOCTH TP OOpaIeH!uH ¢ IPHUOOpaMU
TEXHUYECKUMU YCTPOWCTBAMHU, COXpPAaHEHHUsS 3J0POBBbS M COOIIOJICHUS
HOPM DKOJIOTHYECKOTO ITOBECHHS B OKPYKAIOMIEH cpesie

OCYIIECTBIIATh MOUCK MH(pOpManuu (U3NYECKOTO COAEPKAHUSI B CETH
HHTepHeT, caMOCTOSTENbHO (POPMYIUPYS MOMCKOBBIN 3ampoc, HaXOIUTh
MyTH ONPEJeNIEHUs] JOCTOBEPHOCTH MOTY4eHHON NH(GOpPMAIIUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJHUTENIBHBIX UCTOYHUKOB

1.19

UCIIOJIb30BATh MPHU BBIMOJHEHUH YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
aUTEepaTypy (U3NYECKOTO COJCpXaHMs, CIPABOYHBIE MaTepHalbl,




pecypcbl cetn IHTEpHET; BiIageTs npuéMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHusi HHGOPMAIMK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHBIC NMMCHbMEHHbBIE M YCTHbIE COOOIIECHUSI HA OCHOBE
MHPOpPMALUM U3 HECKOJIBKUX HCTOYHUKOB (U3UYECKOr0 COMAEpKaHMs,
yOIMYHO IIPEACTABIIATh pe3ynbTaThl IIPOEKTHOMI W
HCCIIE0BATEIBCKON JESATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOIb30BaTh
U3yYCHHBI TOHATUIHBIN amnmapar u3y4aeMoro pasjena (Gu3uku u
COIIPOBOXKJATh BBICTYIUIEHHE Mpe3eHTauuell ¢ y4éroM ocoOeHHOCTEH
ayIUTOPUU CBEPCTHUKOB

OpU BBIMOJIHEHUH Y4YEOHBIX NPOEKTOB M HCCIECIOBAHUN (U3UUECKUX
IPOLIECCOB paclpelesiaTh O0S3aHHOCTH B TIpYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3aJ]a4aMH, CJIICIUTD 3a BBIIIOJHEHUEM IUIaHA IEHCTBUN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHBIN BKIAJ B
JIeATEIIbHOCTh IPYIIBI, BBICTPAUBATh KOMMYHUKaTUBHOE
B3aUMO/IEHICTBHE, IPOSBIISAA TOTOBHOCTh pa3periaTb KOHQIIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Koxa
Kox siementa IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUSA
pasaeJia
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIETO MHUPA
®duzuka — Hayka O 1npupoae. SBIEHHUS TPUPOIBL.
1.1 @u3NYECKUE  SBJICHUSA:  MEXAHUYECKUE,  TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
@dusnueckue  BeNMWYHMHBL.  M3mMepeHme — (QHU3MUECKUX
1.2 BEJIUYMH. dusnueckue IPUOOPHI. [TorpemHoCTh
U3MepeHuil. MexayHapoHas CUCTEMA €IMHULL
EcrecTBeHHOHAay4HBIi METOJ TO3HAHUA: HaAOIIOAEHUE,
1 13 [IOCTAHOBKAa HAy4YHOr'O BOINPOCA, BBIIBM)KEHHE THUIIOTE3,
OKCHEPUMEHT [0 MpPOBEpKE THUMOTE3, OOBsICHEHUE
Ha0II0/1TAEMOT0 SBIICHUS
1.4 Onucanne PU3NYECKHUX SBJICHUH C TOMOIIBIO MOJIEIIEH
[TpakTuueckue paboOThI:
N3mepenne paccTOsTHUN.
15 N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.
' Omnpenenenue pasMepoB MajbIX TEJ.
N3mepenne Ttemmeparypel NpU TMOMOIIM KHIKOCTHOIO
TEPMOMETPA U JATUHKA TEMIIEPATypPhI
I[TEPBOHAYAJIbHBIE CBEAEHW A O CTPOEHMU BELIECTBA
21 CrpoeHue BelecTBAa: aTOMbl M MOJIEKYJIbl, UX pPa3Mephl.
' OMBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
JIBuxkenue yactull BeuiectBa. CBsI3b CKOPOCTH JIBUYKEHUS
2.2 yacTUI] C TeMIepaTypoil. bBpoyHOBckoe JABUXKEHHE,
b dysus
23 B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSIKEHUE U
OTTAJIKUBAHUE
ArperaTHble COCTOSIHHMS BELIECTBA: CTPOEHUE TIa30B,
2 KUAKOCTeH W TBEPABIX  (KPUCTAIMYECKHX)  Tell.
24 B3auMocBA3p MexAy CBOWCTBAaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHHSIX W WX AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[TpakTudeckue paboTHI:
Ounenka auameTrpa aromMa  MeTOAOM  psiioB  (c
26 ucrnonb3oBanueM Gororpadmii).
OMnBITH MO HAOTIOIEHUIO TETIOBOTO PACIIMPEHHUS Ta30B.
OnpITl O OOHAPYXEHUIO AEHCTBUSI CUII MOJIEKYJISIPHOTO
MPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexanuveckoe JBUYKEHUE. PaBHOMEpHOE u
HEPaBHOMEPHOE JIBM)KEHUE
3 32 Ckopocte. CpenHsii CKOPOCTb IIpU  HEPaBHOMEPHOM
JBIKEHUH. Pacu€r myTu U BpeMeHH JIBH>KEHUS
SIBnenue nHepuuM. 3aKOH MHEpLUUHU. B3aumopeiicTBue Ten
3.3 KaK MpUYrHA U3MEHECHHS CKOPOCTH JBMDKCHHS Tell. Macca

KaK Mepa MHEPTHOCTH Tella




IImoTtHOCTE BemiecTBa. CBA3L INIOTHOCTH C KOJIUYECTBOM

34 MOJIEKYJ B €IUHUIIE 00bEMa BellecTBa

3.5 Cuna Kak XxapakTepUCTHKA B3aMOAEHCTBHUS TEN

36 Cuna ympyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
IIOMOUIBbIO JUHAMOMETPA

37 SIBnenue TAroreHus U cwiaa TsokecTH. CHila TSHKECTH Ha
Ipyrux mianerax. Bec rena. Hesecomocts

38 Cuna Tpenusa. TpeHHMe CKONBXKEHMS U TpPEHHUE IIOKOS.
Tpenue B Ipupoae U TEXHUKE

39 CnoxxeHue CwJl, HaNpaBICHHbIX @10 OJHON MPSAMOIL.

PaBHopelicTByOIIAs CHIT

[pakTrueckue pabOTHIL:
OnpezneneHre  CKOPOCTH  PAaBHOMEPHOTO  JIBMDKEHUS
(mapuka B OKHAKOCTH, MOJENU  DJIEKTPHYECKOTO
aBToMoOmiIs U Tak jganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIBXKEHHUSI OpyCKa WIIM LIapHKa 110 HAKJIOHHOU
3.10 wiockoctd. OnpezneneHne IUIOTHOCTH TBEPAOTO Tela.
OmnbITHI, JAEMOHCTPHPYIOUIME 3aBHCUMOCTD PACTSDKCHHUS
(nedopmanuu) TpyKUHBI OT MPUIOKEHHOM CUJIIbL. OTBITHI,

JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CHJIBI TpEeHHS
CKOJIBJKEHUS OT Beca Teljla U XapaKTepa CONPUKACAIOIINXCS
MMOBEPXHOCTEH

®duznyeckue SBICHUS B IMPUPOJE: NMPHUMEPbI IBMKCHUS C
3.11 pa3IMYHBIMM CKOPOCTSIMM B KMBOM M HEKUBOW IPUPOAE,
JIeWCTBUE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12 TexHUUYeCKHEe YCTPONUCTBA: AMHAMOMETD, OIIITHUITHUKI

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 TA30B
HaBnenne TtBEpmoro Ttena. CHocoObl yMEHBLIEHUS W

4.1 YBEJIMUCHUS JABICHUS

42 JlaBneHue rasza. 3aBHCMMOCTH JaBJICHHUS Ta3a OT 00BEMA,
TeMIepaTypbl

43 Ilepenaua naBneHUs TBEPABIMU TENAMH, XUIAKOCTAMH H

razamu. 3akoH Ilackamns. ITHeBMaTHUeCKHEe MaIIMHEI

3aBUCHUMOCTh  JaBII€HUS  KHUJAKOCTH  OT  TIIyOWHBI.
4.4 I'uapocratueckuit mapagokc. CooOmarmmuecs: COCY/IbI.
['unpaBnuyecKkue MeXaHU3Mbl

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuauHb
CYIIIECTBOBAHMS BO3AYIIHONH oOomouku 3emin. OMbIT

45 Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO [aBIEHHUS OT
BBICOTBI HaJ] YDOBHEM MODs
16 N3mepenue atmocdepHoro pgasneHus. I[Ipubopsr ams
' U3MepeHHs aTMOC(HEPHOTo AaBIICHUS
47 JlelicTBrE KHAKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TEJIO.
' BeitankuBatommas (apxuMeoBa) cuiia. 3akoH ApxXumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[TpakTuyeckue paboTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa
49 NOTPYKEHHOW B KHUAKOCTh vacTH Tena. OrnpenencHue

BBITAJIKUBAIOIIEH  CWJIbI, JCHCTBYIOIIEH Ha  TEJo,
IOTPYy’KEHHOE B JKMIAKOCTb. [IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOIIEA CHUJIbI, JEWUCTBYIOIIEHM Ha TEJIO B




4.10

KHUJKOCTH, OT Macchl Tena. OmbIThl, JEMOHCTPUPYIOIIHE
3aBHCUMOCTD BBITAJIKHMBAIOIIECH CHJIbI, JEHCTBYIOLIEH Ha
TEJ0 B XHJKOCTH, OT 00BbEMa MOTPYKEHHOW B YKHIKOCTh
YacCTH TeJla U OT IUNIOTHOCTH XKHUAKOCTU. KoHCTpyHnpoBanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHM U OINpECIICHUE
€€ Tpy30M0IbEMHOCTH

dusnueckue SABICHUS B MPUPOJE: BIUSHUE aTMOCHEPHOTO
JIaBJICHUS HA )KMBOM OpraHu3M, IJIaBaHuE pbI0

411

TexHuueckue yCTpoOilcTBa: COOOIIAIOIIMECS  COCY/IBI,
YCTPOMCTBO  BOJOIIPOBOJA, TUAPABIMYECKUI  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON Hacoc,
apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'MA

5.1 Mexanudeckas pabora

5.2 MexaHn4deckast MOIIHOCTD

53 [Ipocthle  MexaHWU3MBI:  pblYar, OJIOK, HAaKJIOHHas
IIOCKOCTE. [IpaBuiio paBHOBeCHS phlyara

5.4 [IpumeHeHne paBuiia paBHOBECHUS pblyara K 0JIOKY
«3omotoe mpaBwiio» Mexanuku. KoaddumueHnt moiesnoro

55 neiicTBusl MexaHu3MoB. [IpocTeie MexaHH3MBI B OBITY H
TEXHHKE

5.6 [ToTeHmanpbHast SHEPTUH TEJIa, MOTHATOrO HaJ 3eMIIEH

5.7 Kunernueckas sHeprus

5 58 ITonmHas MexaHudeckas SHEpIH. 3aK0H H3MEHEHHS U

COXPaHCHHS MEXaHUYECKOW YHEPTHH
[TpakTiueckue pabOThI:
Omnpenenenne padOThl CUIBI TPEHHUS TPH PaBHOMEPHOM

59 JIBIKCHUM TeJla 10 TOPU30HTAIBHON TMOBEPXHOCTH.
HccnenoBanue ycioBuii paBHOBeCHs pbrdara. M3mepenue
KII[I wHakioHHOW  miIOCKOoCcTH. M3yueHue  3aKkoHa
COXpaHEeHMsI MEXaHNYeCKON YHEPTHH

5.10 duznyeckue sIBICHUS B IPUPOJIC: PhIYaru B Telle YeIOBeKa
TexHuueckne  yCTpOMCTBAa:  pbluar, TMOABWKHBIA U

511 HEMOJIBIKHBIA OJIOKH, HAKIOHHAsl TJIOCKOCTh, IMPOCTHIE
MEXaHU3MBI B OBITY

8 KJIACC
Kon
pasiena Koxa »emenTa IIpoBepsiemMbIe 3JIeMeHTHI CO/IePKAHUS
TEITJIOBBIE SIBJIEHU A

OcCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KHHETUYIECKON

6.1 TEOpUHU CTPOCHHUS BellecTBa. Macca U pa3Mepbl MOJEKYIL
OnbITBI,  TOJATBEPXKIAIONINE  OCHOBHBIC  TOJIOKEHUS
MOJIEKYJISIPHOKHUHETHYECKOU TEOPUU

6 6.2 Mopnenu TBEPAOTO, KUIAKOTO U Ta3000pa3HOTO COCTOSHUMN
' BemecTBa. Kpucramnuyeckue u amop@HbIe Tea

6.3 OObscHEHUE CBOﬁSTB ra3oB, KUJIKOCTCH U TBéIiI[BIX TeIl Ha
OCHOBE TTOJIOKEHHI MOJIEKYISIPHOKHUHETHIECKON TCOPUH

6.4 CmauuBaHUe M KallWUTSIPHBIC SIBJICHUS

6.5 TennoBoe pacmmpeHue u cxaThue




6.6

Temneparypa. CBA3b TeMmmepaTypbl €O  CKOPOCTHIO
TCIIJIOBOI'O ABUKCHUA YaCTHUI]

6.7

Buytpennss sHeprus. CrocoObl M3MEHEHHs] BHYTpEHHEU
SHEpIuu: Teronepeada U copepiieHue padoThl

6.8
6.9
6.10

6.11

Bunsl Temonepenauu: TEMJIONPOBOIHOCTh, KOHBEKIIMS,
U3Iy4eHUe

KonmuectBo TennoTel. Y aeabpHas TEIIO0EMKOCTD BEIIECTBA
TenooOMEH ©  TEIJIOBOE€ paBHOBECHE. Y PpaBHEHHUE
TEIIOBOro OanaHca

HHaBJICHI/IC nu OTBep[[eBaHI/IC KpI/ICTaJ]JII/I‘-IeCKI/IX BCIICCTB.
VnensHas TEIIOTA IJ1aBJIEHUS

6.12

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue. Kunenue.
VYnaenpHas Temsora mapooOpa3oBaHUS.  3aBUCHMOCTb
TEMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTo JaBJICHUS

6.13

BnaxnocTts BO3yXa

6.14

9Hepr1/151 TOILTIMBA. Y JieIbHas TEIIOTa CT OpaHHuA

6.15

6.16

[Ipunnuns! pabots! Temnosbix aurateneit KI1/] rermnosoro
naBurarens. TerioBble IBUraTeNINd M 3allUuTa OKpPYKaroLIen
Cpesl

3aKOH COXpaHEHMs M IMPEBPALICHUS 3HEPTUU B TEIUIOBBIX
mpoueccax

6.17

6.18

[IpakTuueckue pabOTHI:

OnbITE IO OOHAPYXKEHUIO JNCHCTBHS CHII MOJICKYJISIPHOTO
MIPUTSKEHUSL.

OnbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IIOBAPEHHOU COJIU
WJIM caxapa.

OnbITel 110 HAOMIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
YKAJIKOCTEN U TBEPJIBIX TEIL.

Ornpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbIThl, JE€MOHCTPUPYIOIIUE 3aBHCHUMOCTb  JIABJICHMS
BO3/IyXa OT €ro 00bEéMa 1 HarpeBaHUs U OXJIAXKICHHUS.
[IpoBepka THUMNOTE3Bl JUHEWHONM 3aBUCHUMOCTH JIJIMHBI
CTOJOMKA MKUAKOCTH B TEPMOMETPUYECKON TpyOKe OT
TeMIIepaTyphl.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHHEpruud Tela B
pe3ynbTaTe Teronepeaadu 1 paboThl BHEITHUX CHII.
UccnenoBanue sBieHHS TEMJI000OMEHAa MPU CMEIIMBAHUU
XOJIOJTHOW U TOpsiY€N BOJBI.

OrmpezenieHne KOJIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJOH
mpu  TeriooOMeHe ¢ HarpeTbiM  METaJUIMYECKUM
AITAHIPOM.

Ornpenenenne yaelbHON TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue mporiecca UCIapeHus.

OrnpeneneHre OTHOCUTENIBHON BIIAXXKHOCTH BO3AYyXa.
OnpeneneHne yaeabHONW TEIUIOTHI TIJIaBJICHUS JIbA.

Ousnyeckue SBIECHUS B  NPUPOJE: TOBEPXHOCTHOE
HaTSOKEHME W KalWUIApHbIE SBIEHUS B  INPUPOJE,
KpUCTaJIbl B mpupoje, usnydenue ConHIla, 3aMmep3aHue
BO/I0EMOB, MOpCKUE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa,
UHesl, CHera.

6.19

TexHudeckue  yCTpPOMCTBA:  KAaNWUIAPBL,  IPUMEPHI
WCIOJIb30BaHNS KPHUCTAJUIOB, JKUIAKOCTHBIM TEPMOMETP,




JaTYUK TEMIIEPATYpbl, TEPMOC, CUCTEMA OTOILICHUS TOMOB,
TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHA, IBUTATEINb
BHYTPEHHETO CTOPaHUS.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnexTpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsioB
B3aumopeiictBue  3apsokeHHBIX  Tenl.  3akoH  Kymona

7.2 (3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEIl OT
BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTy TeJIaMH)
Dnekrpuueckoe mosie. Hanpssk€HHOCTh  AIEKTPUYECKOTO

7.3 nosst. [IpuHIUI Cymeprio3uIMy AIEKTPUIECKUX moJiel (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu  anekTpudeckux  3apsioB.  DJIEMEHTapHBIN

7.4 anekTpudeckuil 3apsan. Crpoenue aroma. [IpoBogHHMKH U
JTUAJICKTPUKHU

7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

76 DNEeKTPUUECKHUI TOK. Ycnosus CYLIECTBOBAHHUS
ANEKTPUYECKOTO TOKA. FICTOUHMKH TOCTOSTHHOTO TOKA

77 JIefcTBHS 3IIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax

78 Onektpuyeckass uenb. Cuna ToOKa.  DIEKTPUUYECKOE
HaIpsDKEHUE

79 CornpoTHBiIeHHE TPOBOJHUKA. YEIHHOE COMPOTUBIICHUE
BeleCTBa

7.10 3akoH Oma 11 ydacTka uenu

711 [locnenoBarenbHOe U MapaielbHOE  COCAMHEHUE
MIPOBOTHUKOB

712 PaboTa 1 MOIIHOCTH JIEKTPUUECKOT0 TOKA. 3akoH JIKoyIis
— Jlenna

713 DneKTpuuecKkue Iend U TMOTPEeOUTENr DIEKTPHUUECKON
sHepruu B ObITy. KopoTKkoe 3amMblkaHue

714 [TocTostHHBIE MarHuThl. B3aumopaelcTBUE MOCTOSHHBIX
MarHuTOB

715 MarnuTHoe nosne. MarautHoe mnoje 3eMJIM U €r0 3HaUYCHUE
IUTS S)KU3HU Ha 3eMile

716 OnbiT Opcrena. MarHuTHOe MOJ€ 3JIEKTPUUYECKOTO TOKA.
[IpuMeHeHne >EeKTPOMArHUTOB B TEXHUKE
JlelicTBUE MarHMTHOTO TIOJISI HAa MPOBOJHUK C TOKOM.

717 aﬂeKTpOHBI/IFaTeHLu MIOCTOSIHHOTO  TOKa. I/ISHOHLBOBaHHe
AJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOWCTBaX W Ha
TpaHCIopTe

718 OmnbiTel @apaned. SABneHue dIEKTPOMArHUTHOW MHIYKIUU.
[IpaBuio Jlenna
Onexrporerepatop. CrocoObl MOMyUeHUsT IEKTPHUECKON

7.19 SHEPTHUH. DIIEKTPOCTaHIUHU Ha  BO300HOBJISIEMBIX
HMCTOYHUKAX SHEPTUU
[IpakTudeckue pabOTHI:
OMNBITHI 0 HAOTIOJIEHUIO DJIEKTPU3AIUN TET UHIAYKIIHEH U

720 MIPU COMPUKOCHOBEHHH.

UccnenoBanne AEUCTBHS  AJIEKTPUYECKOTO TOJISI  HA
HpOBOIIHI/IKI/I nu I[I/IBJIGKTpI/IKI/I.
CbOopka u mpoBepka pabOThI AJIEKTPUUYECKOH IIEIH




ITOCTOSIHHOTO TOKa.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HAPSIKEHUS.

UccnegoBanue 3aBUCUMOCTH CWJIBI TOKA, HJYILETO Yepe3
PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSDKEHUS HA
pe3ucrope.

OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JIEKTPUIECKOTO
COMPOTHUBIICHUS TPOBOJAHMKA OT €ro JUIMHBI, ILJIOIIAIN
MONIEPEYHOI0 CEYEHUsI U MaTepuana.

[IpoBepka mpaBuUia  CJHOXKEHUS  HANPSDKEHUM — MpU
[IOCJIEIOBATEIbHOM ~ COCIMHEHMHM  JIByX  PE3UCTOPOB.
[IpoBepka mpaBmia Jyisi CWJIbl TOKA MpPHU MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB. Onpenenenue paboThI
JJEKTPUYECKOTO  TOKa, HJYIIEr0  4Yepe3  PEe3UucTop.
Onpenenenue MOIIIHOCTH 3IEKTPUUYECKOTO TOKa,
BBIJIEIIIEMON Ha pe3ucTtope. MccnenoBaHne 3aBUCUMOCTH
CWJIBbl TOKA, MAYILIErO Yepe3 JaMIIOUKy, OT HalpsDKEHUs Ha
weii. Ompenenenue KIIJ[ wnarpeBarensa. MccnenoBanue
MarHUTHOTO B3aUMOJCHCTBUS IOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHUTHOTO TOJISI TTOCTOSTHHBIX MAarHUTOB TMPU
X o0BeAMHEHUU U paszaeneHuu. VccrnenoBanue nencTBUs
AJEKTPUYECKOTO TOKA HA MAarHUTHYIO CTpenKy. OTBITHI,
JEMOHCTPUPYIOLIUE 3aBHCHUMOCTb CHJIbI B3aUMOJCHCTBUS
KaTYIIKA C TOKOM U MarHuTa OT CHJIbI TOKA U HaIlpaBJICHUs
TOKa B KaTywmke. M3yyeHue neicTBrs MAarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM. KOHCTpyupoBaHME U HU3y4YEHUE
paboThl 3IIEKTPOJIBUTATEA. H3mepenue KIIJ
AJIEKTPOJIBUTATEILHOMN YCTaHOBKH. OnbITHI o
WCCIEAOBAHUIO SIBJICHUS SJIEKTPOMAarHUTHOM WHIYKIUU:
WCCIEOBAaHUE W3MEHEHUN 3HA4YeHUs W HaIlpaBJICHUS
WHJIYKIHOHHOTO TOKa

7.21

1.22

@u3nYecKue SBICHUS B IPUPOJIE: DIIEKTPUUECKUE SBICHUS
B arMocdepe, DIEKTPUUYECTBO IKUBBIX OPraHHU3MOB,
MarHuTHoe Tmosie 3emiu, Jpeid MOoJICoB,  pOJib
MarHMTHOI'O TOJIS /AJ1s1 )KU3HU Ha 3emJie, MOJSIPHOE CUSHUE

TexHnueckue yCTpOHCTBA: AJIEKTPOCKON, AaMIIEPMETP,
BOJIbTMETP, PEOCTAT, CUYETUYMK DJIEKTPUUYECKOH DSHEPIUH,
IJIEKTPOOCBETUTEIIbHBIE puoOpHI, HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE
MIPEIOXPAHUTENN,  DJIEKTPOMArHUT,  JIEKTPOJBHUIaTEllb
MIOCTOSIHHOTO TOKa, TeHEPaTop MOCTOSHHOTO TOKa

9 KJIACC
Kon
pasjena Kon snementa [IpoBepsiembie 3IEMEHTHI COAEPIKAHUS
MEXAHUWYECKUE SBJIEHUA
81 Mexa}Hqucxoe nBr>keHue. MarepuanbHas Touka. Cucrema
oTcuéra
8 8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUIKEHHSI
8.3 PaBHOMEpHOE TPSMOJIMHEHOE JBUKEHNE
8.4 HepaBnomepHoe mnpsamonnHeliHoe npuxeHue. CpeaHsas u

MIHOBEHHAsl CKOPOCTb T€JIa IIPU HEPABHOMEPHOM JIBUYKEHUHU




8.5

Yckopenue. PaBHOYCKOpEHHOE NMPAMOJIUHENHOE ABUKEHHIE

8.6 CBoOoanoe nmagenne. OneITel [ anunes
PaBHOMepHOE nBMXKEHHME TI0 OKpyxHOCcTU. llepmon wu

8.7 yactota oOpamieHus. JluneliHas u yrjoBas CKOPOCTH.
LleHTpOocTpeMuTENbHOE YCKOPEHHE

8.8 [TepBeriii 3akoH HeroToHa

8.9 Bropoii 3akon HperoToHa

8.10 Tperuii 3akoH HproToHa

8.11 [TpuHIMIT Cynepno3uiuu CUil

8.12 Cuiia ynpyroctu. 3akoH ['yka

813 Cuna TpeHMs: cuja TPEHUS CKOJIBKEHUS, CUJa TPEHHUS
MIOKOSI, IPYTHe BUJIbI TPEHUS

8.14 Cuna TSXKECTH U 3aKOH BCEMHUPHOI'O TATOTEHHUA. Y CKOPEHUE
cBOOOHOTO Na/ICHUS

8.15 JIBuxenne mianet Bokpyr Connima. IlepBas xocmuueckas
ckopocTb. HeBecoMOCTh 1 Iieperpysku

816 PaBHOBecne MarepwanbHOW TOYKH. AOCOIIOTHO TBEPIOE
TEJO

817 PaBHOBecue TBEpAOTO TEda C  3aKPEIUIEHHOM  OCHIO
BpaieHusi. MoMeHT cuibl. LIeHTp TsokecTn

8.18 Nmnynsc Tena. U3menenne umiynbca. MIMmyibsce cusl

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 PeakTtuBHOE nBUKEHUE

8.21 Mexannyeckas paboTa U MOIITHOCTb

822 PaGora cun TspkecTH, ynpyroctu, TpeHus. CBS3b DJHEPTHH U
paboThl

8.3 [ToTennmanpHass  2Heprus  Teia,  MOJHITOrO  HaJ
MTOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHuManpHas SHEPTUs CKATON IPY>KUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETHUECKON SHEPTUU

8.26 3aKOH COXpaHEeHUsI MEXaHUYECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS Opycka WM
JNBIDKEHUST ~ IIapuKa 1O  HAKJIOHHOW  IJIOCKOCTH.
OnpezneneHne yCKOpPEHHUs Tejla IMpPU PaBHOYCKOPEHHOM
JBKEHUH 10 HAKJIOHHOW TIJTIOCKOCTH.
UccnegoBanue 3aBUCUMOCTHM TYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €cld MOpPU  PABHOYCKOPEHHOM
JBUKEHUHM Oe3 HadajdbHOW CKOPOCTH IMYTH OTHOCSTCS Kak

8.27 P HEUETHBIX YMCE, TO COOTBETCTBYIOUIUE MPOMEXYTKH

BpeMeHI/I OJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHSI CKOJBKEHHUS OT
CHJIBI HOPMAJTBHOTO JTaBJICHUS. Omnpenenenne
kodpduimenTa  TpeHus  CcKoJkkeHus.  OmpenencHue
KECTKOCTU MpYykuHbI. OnpeneneHue padoThl CUIIBI TPEHUS
P PaBHOMEPHOM JBW)KCHHU TeJa 1O TOPU30HTAIBHOM
noBepxHocTh. OmpeencHue paboThl CHUJIBI YIPYTOCTH MPH
HOI['béMe rpy3a C HCIIOJIB30BAHUEM HCIIOABMXXHOI'O H
MOIBWXHOTO OJIOKOB




dusndyeckue SBICHHUS B nopupoac: IMPUIMBBEI W OTJIHMBBI,

8.28 nBukeHue 1iaHeT COJHEYHOM CHCTEMBI, PEaKTUBHOE
JBHMKCHUE KUBBIX OPTaHW3MOB
8.99 Texunueckue YCTpOWCTBA: CIIUIOMETD, JaTYNKA

I10JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU

91 KoJIeOaHMM: Iepuo/J, YacTOTa, aMILJIMTY1a
9.2 MareMatnueckuil ¥ NPYyKUHHBIA MasaTHUKU. [IpeBpamieHue
' SHEPI'UHU IpU KOJeOaTEIbHOM JBH)KEHUU
9.3 3aryxaromue KojeOaHus. BbIHyXIeHHbIE KoJeOaHus.
Pe3onanc
Mexanuueckue BOJHBL. CBOMCTBA MEXaHWYECKUX BOJIH.
94 IIpononpHble M momepedHble BONHBL JlIMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHus. MeXaHU4YeCKHE BOJIHBI B
TBEPJIOM TeJIE, CEHCMUYECKUE BOJIHBI
9.5 3ByK. I'pomMKOCTb 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 NudpasByk u ynpTpa3Byk
[IpakTuueckue padbOTHI:
9 OmnpeneneHue  4YacTOTBl M IepHoAa  KojieOaHui
MaTeMaTHYeCKOro MasiTHUKA.
Omnpezenenue 4acTOThl U IepuoJa KonebaHui MpyKMHHOTO
MasiTHUKA
9.7 HccnenoBanne  3aBUCMMOCTH — Iepuoja  KojieOaHui
[OJIBEILIEHHOT0 K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne  3aBUCMMOCTM — Iepuoja  KojieOaHui
MPYXKUHHOTO MasTHHUKa OT Macchl rpy3a. IlpoBepka
HE3aBUCHUMOCTH NepHo/a KoJIeOaHui rpy3a, MoABEIIECHHOIO
K HUTH, OT MacCchl TIpy3a M KECTKOCTH HPYKUHBI.
W3mepeHue yckopeHusi CBOOOHOTO MajieHUs
@usnyeckue SBICHUSA B TNPUPOJE: BOCIPHUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSCEHHUE, CEHUCMUYECKHE  BOJIHBI,
L[YHAMH, X0
9.9 TexHnueckue  yCTpoiicTBa:  3XOJOT,  MCIIOJIb30BaHME
yIIbTPa3ByKa B OBITY U TEXHHUKE
OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI
101 DONeKTpOMarHuTHOE Iojie. DJEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana >1eKTPOMarHUTHBIX BOJH
103 DOnexTpoMarHuTHas mpupoaa cBera. CKOpPOCTh CBeTa.
BonHOBBIE CBOMCTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C ITOMOIIBIO
MOOMIJIBHOTO Tesie(hoHa
dusnueckue SBJICHUS B IPUPOJIE: OHOIOTHYecKoe AeicTBUE
10.5 BUJIUMOTO,  yIbTpapuOJETOBOIO U  PEHTTEHOBCKOTO
U3JIY4CHUI
106 TexHnueckue yCTpOiiCcTBa: } UCIIOJIb30BaHUE
JIEKTPOMAarHUTHBIX BOJIH JJISI COTOBOM CBS3U
1 CBETOBbBIE ABJIEHUA
111 JIyueBast Mmojensb cBera. MicTouHuku cBeTa
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11.2

[IpsimonHeHOE pacipoCTpaHEHUE CBETA

Otpaxenne cBera. Ilnockoe 3epkano. 3aKOH OTpaKCHUS

11.3
cBeTa

114 [Ipenomiienne cBera. 3akoH npenomieHus ceera. [lonHoe
BHYTpPEHHEE OTpaKEHUE CBETa

11.5 Jlunza. Xop Jiydeii B IMH3E

116 OnTuueckass cucrema ¢oroanmnapara, MHKPOCKOTA H
TeJecKora

117 I'maz kak onruyeckas cucrema. biauzopykocts U
JATbHO30PKOCTh

118 Paznoxxenne Oemoro cBera B crektp. OmbiTel HproTOHA.
CrnosxeHue cCrieKTpaJbHBIX IIBETOB. Jlucnepcus ceeTa
[IpakTuueckue paboOThI:
UccnegoBanue 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETOBOTO
Jy4a OT yIJia MaJeHHUs.
N3yuenne XapakTepUCTHK U300paKEHUsI TMpeaMeTa B
IJIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH yIJia MPETIOMIICHHS] CBETOBOTO

119 Jy4a OT yIJia MajieHus Ha TPaHULe «BO3JIYX — CTEKIIO.
[lonyuenne wu300pakeHUH C MOMOIIBIO CcoOMparoleit
JTUH3BI.
Onpenenenne GOKYCHOTO PACCTOSIHHUS Y OMTUYECKOW CHIIBI
coOuparoIen JTMH3HI.
OMBITHI 110 PA3I0KEHUIO OEJIOTO CBETa B CIIEKTP.
OnpIThl 1O BOCHPUSITUIO 1BETa MPEAMETOB TpU HX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PHITBTPHI
®dusnueckue sBICHUS B mpupojne: 3arMenus CoiHIA H

11.10 JIynsbl, 11BeTa TeJ, ONTHYECKHE SBIEHUS B aTMocdepe (IBEeT
HebOa, pedpakius, paayra, MUpax)

1111 TexHuyeckue yCTpOMCTBa: OYKH, MEPUCKOM, (oToammapar,
OTNITUYECKUE CBETOBO/IBI

KBAHTOBBGIE ABJIEHUA

121 OmneiTel Pesepdopna u mianetapuast Mmozens aroma. Mojens
aroma bopa

122 Hcnyckanne u TOrJoOIIEHHE CBeTa aTOMOM. KBaHTBHI.
JIuHeituaTeie CIEKTPbI

12.3 PanuoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHHs

124 Crpoenue aromHoro sigpa. HykinonHas mozienb aTOMHOTO
anpa. M3oromnsl

125 PanmnoaktuBHbie TIpeBpamieHus. llepwon momypacnana
ATOMHBIX SIJIEP

126 SnepHble peakuuu. 3aKOHBl COXPAHEHHUs 3apsIOBOTO U
MacCOBOTO YHCE

12.7 DHeprus CBSI3u aTOMHBIX sifep. CBs3b MacChl U SHEPTUH

128 Peaknun cunaTe3a m geneHus sgep. McTouHuWKM SHEpruuM
Connua u 3B€37

12.9 Snepnas _ DHCpreTHKa. [HevnictBue paarOaKTUBHBIX
M3JIY4eHUH Ha )KMUBbIE OPraHU3MbI
[IpakTuyeckue paboOTHI:

12.10 HaGmronenne  CIUIOIIHBIX WM JIMHEWYAThIX — CIIEKTPOB

HU3JTy4CHUS.




HccnenoBanne TPEeKOB: M3MEPEHHE SHEPTUU YaCTHIBI MO
TOPMO3HOMY ITyTH (110 (hoTOoTrpadusiM).
N3mepenne painoakTUBHOTO (hoHA

12.11

12.12

@dusnueckue  SABICHHUS B MPUPOJIE:  €CTECTBEHHBIMN
pannoaKTUBHBIA (DOH, KOCMUYECKHE JTY4H, PaIHOAKTUBHOE
W3IIy4eHue MIPUPOTHBIX MHUHEpPAJOB, NEHCTBUE
PaAMOaKTUBHBIX U3JIyYEHUI Ha OpraHU3M 4eJ0BEKa

TexHudeckue ycTpoMCTBa: CIIEKTPOCKOII, WHINBUYaJIbHBIN
JO3UMETp, Kamepa Buibcona




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMSI

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBO€HHMSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

[lonumanue  ponu  (GHU3MKM B HAYYHOW  KapTHHE  MHpa,
c(hOpPMUPOBAHHOCTh 0A30BBIX IMPEACTABICHUIA O 3aKOHOMEPHOW CBSI3U H
M03HABAEMOCTH SIBJICHHH MPUPOJIbI, O POJIH IKCIIEPUMEHTA B (H3HKE, O
cucteMooOpasymomieil posin (GU3UKA B Pa3BUTHH ECTECTBEHHBIX HAYK,
TEXHUKH ¥ TEXHOJIOTHIA, 00 SBOJIONHUN (DU3UUCCKUX 3HAHUN U UX POJIH B
L[EJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE MHPA, O BKJIAJC POCCHUCKHUX U
3apyOeKHBIX ~ yYCHBIX-QHU3MKOB B pPa3BUTHE HAyKH, OOBICHCHHE
MPOLECCOB OKPYKAKOIIETO0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUIA

3HaHMs O BUJAX MaTepuu (BELIECTBO U I0JIE), O JBUKEHUM KaK crocobde
CYLIECTBOBaHMs MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM TEOpUU CTPOEHUS
BEIIECTBA, 0 (U3NYECKOI CYNTHOCTH SIBJICHUN MPHUPOBI (MEXaHUIECKHX,
TEIUIOBBIX, 3JEKTPOMATHUTHBIX W KBAaHTOBBIX); YMEHHME pa3IvyaTh
SBJICHUS 110 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEeMOHCTPUPYIOIUX  JaHHOEe  (U3MYECKOe  sBJIEHHE;  yMEHHE
pacrio3HaBaTh IPOSIBJICHWE M3YyYCHHBIX (U3WYECKUX SIBICHUN B
OKPY’KaIOIIeM MHUPE, BbLAEIASA UX CYIIECTBEHHbIE CBOICTBA (IPU3HAKN)

BJIaIIeHI/Ie OCHOBAMH IOHSITHHHOTO arrapara 1 CUMBOJIMYCCKOI'O A3bIKA
(1)I/ISI/IKI/I U HUCIIOJIb30BAHHUC HMX I PCHICHHA y‘Ie6HHX 3aaa4;, YMCHHC
XapaKTCpHU30BaATh CBOMCTBaA TCI, (1)I/I3I/I‘I€CKI/I€ SABJICHHUA W IIPOLCCCHI,
HCIIOJIb3Y q)YHI[aMCHTaJ'ILHLIe 1 OMIIMNPHUYCCKUC 3aKOHBI

YMeHne OnmuchiBaTh U3YYEHHBbIE CBOMCTBa Tel U (U3MUECKUE SBIICHHS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnagenue ocHOBaMM METOJOB HAy4yHOro TIO3HaHHUS C  Y4YETOM
coOuo/ieHust MpaBuil 0€30MacHOro TpyAa: HaOMoJeHHe (PU3NYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSTEIbHO COOMPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY M3
JTAHHOTO Habopa 00OpYOBaHUS MO MHCTPYKIIMH, OTTUCHIBATH XOJ] OIbITa
U 3aMMCBHIBATh €r0 pe3ybTaThl, ((OPMYIHMPOBATH BBIBOBI;

MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX HM3MEpEHUl (PU3MUECKUX BEJTUYMH:
YMEHUE  IUIAHUpPOBAaTh  W3MEPEHUs, CaMOCTOSTEIbHO  COOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY 110 MHCTPYKLIMM, BBIYUCIATH 3HAUCHHE
BEIMYMHBI W aHAJIM3UPOBATh TOJTYYEHHBIE pe3yJIbTaThl € Y4YETOM
3aJJaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IIPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIIEOBAHMI;
CaMOCTOSITENIbHO ~ coOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY H
IIPOBOAMTH HCCJIENOBAHUE MO MHCTPYKLUH, MPEICTABIATH MOJIY4YEHHBIE
3aBUCUMOCTH (HU3MYECKMX BEJIMYMH B BHUAE TaOIULl U TpauKoB,
YYUTBIBATh ~ TOTPEIIHOCTH, JejaTb  BBIBOJBI 1O  pe3yibTaTam
MCCJIEIOBAHMUSI

ITonnmanue XapaKTEepPHBIX CBOMCTB buznueckux MozeIen
(MaTepuanpHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJAETH CTPOCHHS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHasT MOJeNb aToMa,
HYKJIOHHAsi MOJENIb aTOMHOTO sJIpa) U yMEHHE NPUMEHATh UX JUIs
00BbsICHEHUS (PU3UIECKUX TPOIECCOB

YMmenue o0bsACHATh (PU3HUECKUE MPOLIECCH U CBOMCTBA Tell, B TOM YHCIIE
U B KOHTEKCTE CUTYyallMil MPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa, B




YaCTHOCTH, BBIABJIATH INPUYMHHO-CICICTBCHHBIE CBA3M W CTPOUTH
O0O0BSICHEHHE C OMOpPOil Ha M3y4YCHHBIE CBOMCTBAa (PM3MYECKHUX SIBICHUM,
(du3nvecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIENN

10

11

YMeHue pemarh pacu€THble 3amayn (Ha Oaze 2 — 3 ypaBHEHHUH),
MCIIOJIB3YS 3aKOHBI U (hOPMYJIBI, CBSI3BIBAIONINE (DM3HUECKUE BEITUYHHEI,
B 4YaCTHOCTH, 3allMChIBaTh KpPATKOE YCIOBHE 3aJaud, BBISBIATH
HEJOCTAIONINE JaHHbBIC, BBIOUPATh 3aKOHBI U (POPMYIBI, HEOOXOIUMBIC
Ui €€ pElIeHHs, WCIOJb30BaTh CIPAaBOYHBIC JaHHBIC, IPOBOIMTH
pacu€Tel W OIEHUBATh PEATUCTUYHOCTh TIOJYYCHHOTO 3HAYCHHS
(GU3NYECKOil BEIIMYMHBI, YMEHHE ONPEACISATh Pa3MEPHOCTh (PU3UUECKOM
BEJIMYMHBI, TOJIYICHHOM MPU PEUICHUH 3a/1a91

VYMeHue  XapakTepu3oBaTh  MPUHIUIBI  JCHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCIE OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJOTMYECKHUX IPOLECCOB IO WX ONMCAHUIO, UCIIONb3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUM M HEoOXOoquMmble (pHU3MUEecKue
3aKOHOMEPHOCTH

YMeHue UCTONIb30BaTh 3HAHUS O (PU3UUECKUX SBJICHUSX B IOBCEAHEBHOM
KHU3HHU JUIsE obecniedueHus] 0€30MacHOCTH MpU OOpalieHnu ¢ OBITOBBIMHU
npubopaMu M TEXHHUYECKUMH YCTPONCTBAMH, COXPAHEHHS 30POBbS M
COOITIOJIEHHSI HOPM DKOJIOTHUECKOTO TIOBEJCHUS B OKPY)KAIOLIeH cpene;
NOHMMaHHE HEOOXOMUMOCTH TIPUMEHEHHUsSI JIOCTH)KCHUH (u3uku |
TEXHOJIOTUH [T PAllMOHAIBHOTO IIPHUPOJIOTIONH30BAHUS

OnpIT ToOHWCKa, TpeoOpazoBaHHWsT W MPEICTaBICHHUS HH(OPMAINH
GU3M4ecKoro CoJepKaHUA C HCIOJb30BaHWEM HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHHE OLEHUBATh JOCTOBEPHOCTD
NOJYy4eHHOM MHpOpManmMM Ha OCHOBE MMEIOLIUXCA 3HaHUN W
JIOTIOJTHUTEIbHBIX UCTOUYHUKOB; YMEHUE HCIOJb30BaTh MPU BBIOJIHEHUU
y4eOHbIX 3aJaHMi HAy4YHO-TIONYJSIPHYIO JIUTEpaTypy (U3NYECKOro
COJIep’KaHus, CIIpaBOYHbIE MaTepuanbl, pecypchl cetu HWHTepHer;
BJaJiIeHHE 0a30BBIMH HAaBBIKaMH MpeoOpazoBaHMs HH(OPMAIIMK U3 OHOM
3HAKOBOM CHCTEMBl B JpPYIyl; YMEHHE CO037aBaThb COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOIEHMS Ha OCHOBE HH(pOpMAIMM U3
HECKOJIbKUX HCTOYHUKOB




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1IO ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe  nBWwxKeHue.  MarepuanbHas ~— Touka.  Cuctema  orcuéra.
' OTHOCHUTENBHOCTD JBHKCHUS
PaBHomepHoe u HepaBHOMepHOe BkKeHHE. CpenHsst ckopocTb. Dopmyna s
1.2 BBIYKCIICHUS CpPeHEel ckopocTu: V = S/t
PaBHOMepHOE mpsMONIMHEHHOE JBUXKEHHE. 3aBUCHUMOCTb KOOpPJIWMHATHI Teja OT
BPEMEHH B CIIy4yae paBHOMEPHOTO IPSIMOJIMHEHHOTO ABMKEHUS:
13 X)) =x,+vt
I'padbukn 3aBUCUMOCTH OT BpPEMEHH JUIS MPOCKIMH CKOPOCTH, TPOSKIIUU
MepeMeleH s, MyTH, KOOPIAUHATHI IPU PABHOMEPHOM MPSIMOJIUHEHHOM ABHKEHUU
3aBHCHUMOCTh KOOpPAMHATHI Tela OT BPEMEHH B Ccllydae pPaBHOYCKOPEHHOTO
MPSIMOJIUHEHHOTO JIBUKCHHSI:
2
Se(f) =V, #f+ay* =
A
DopMyIIbl ISl TPOEKLUU MTePEeMEIEHUs], TPOEKIIUHA CKOPOCTU U MPOEKIINH YCKOPEHUS
MIPU PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUXKEHUU
2
1.4 .sx(a‘)=v‘)x-a‘+ax-3.
U_,{_(f) =Up, T, 1,
a. (f)=canst,
Ul.‘rL - UIIL ZEHIS.‘E
I'padviku 3aBUCUMOCTH OT BpPEMEHU I MPOEKIMH YCKOPEHHUs, MPOSKIIMH CKOPOCTH,
MPOCKIIMU TIEPEMEIIEHUs, KOOPJAWHATHI TIPH PaBHOYCKOPEHHOM TMPSIMOJIMHEHHOM
JIBUKECHUH
CBoOonnoe manenue. dopmynbl, OMUCHIBAIONIME CBOOOJHOE IMaJEHUE Tena IO
15 BEPTHKAIH (JBI)KEHUE Tela BHU3 WM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHH ISl TPOCKIIUU YCKOPEHUS, TPOCKIIUN CKOPOCTH U
KOOPJUHATHI IPU CBOOOJHOM MAJICHUH TeNa MO0 BEPTUKATIN
CkopocTh paBHOMEPHOTO JIBUKEHHUS TeJla IO OKPYKHOCTU. HarnpaBneHnue ckopocTu.
dopMyma IS BBIYHCICHHS CKOPOCTH dYepe3 paguyCc OKPYKHOCTH U TIEPHOT
oOparieHus:
L= iR
T
[lenTpocTpeMuTenbHOE YCKOpEHHE. Hamnpasnenue [IEHTPOCTPEMUTEITHHOTO
1.6 yckopeHusi. Dopmyrna 1uist BBIYUCIECHUST YCKOPSHHS:
2
a. = L
"R
®opmyina, cBsI3bIBaIOIIAs EPUOJT U YACTOTY OOpaleHHUS:
v = 1
T
1.7 Macca. [InotHocts BemecTBa. @opmyJia Jjisl BBIYUCICHUS TIJIOTHOCTH:




_m
V

1.8

Cuia — BexkTopHas ¢uzudeckas BeaudrHa. CI0KEeHUEe Chl

1.9

SIBnenune unepuuu. [lepsriit 3akon HeroToHa

1.10

1.11

1.12

Bropoii 3akon HerotoHna:

F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPa CUJIbI, IEHCTBYIOIIEH Ha TEJIO
B3anmopencraue Ten. Tperuit 3akod Herorona:

Fy y=-F_,

TpeHHe IIOKOsI U TPCHUC CKOJIbXKCHUA. (DOpMy.]'Ia IJIs1 BBIYMCICHUA MOAYJIA CHJIbI
TPCHUA CKOJIbXKCHUSA:

Fszp-N

1.13

1.14

1.15

1.16

1.17

1.18

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmanuu. 3akoH ynpyrou aepopmaiun
(3akon I'yka):

F=Ik-Al

BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
F-c. my -iﬂ:
R
Cuna TspkecTH. Y cKopeHHe CBOOOHOTO HaIeHHs.
®opmyia 1S BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3H MOBepXHOCTH 3emun: F = mg.
JBuxenne minaner Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs n

eperpy3Ku
Nmnynbe Tena — BeKTopHast pu3nyeckast BeIMUUHA.

p=mdb
Nmnynbe cuctemsl Ten. M3menenne umiymnbsca. IMIynbe CUIbl
3aK0oH COXpaHEHUs UMITYJIbCa JJII 3AMKHYTON CUCTEMBI TEII:
D=1+, U, =const
PeaxkTnBHOE ABMKEHIE
Mexanunueckas padora. @opmMyria st BEIYUCICHUS paOOThI CHJIBI:

A=Fsoosa
Mexannueckass MOIITHOCTE:

4
t

N=

Kunerndeckas u moTeHImanbpHas sHeprus. Dopmyrna /71t BBIYUCICHUS] KHHETUYECKON
SHEPTUHU:
2
oL
2

TeopeMa o kuHeTHueckou sHeprun. Popmysa A BHIYUCICHUS TOTEHIIMAIbHON
SHEPTUH TeJIa, TIOTHATOTO
Haja 3eMIéi:

E,= mgh

1.19

MexaHudeckass JHEpIrus:

EzE;r+EP




3aKOH COXpaHEHHSI MEXaHU4eCKOM sHepruu. @opmyra sl 3aKOHA COXPaHEHUS
MEXaHMUYECKON 3HEPTUU B OTCYTCTBHE CUJ TpeHus: E = const.
[IpeBpareHre MexaHU4EeCKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.

1.20

ITpocThic MeXaHU3MBI. «30JI0TO€E IIPABUIIO» MEXAHUKH.
Peruar. Moment cuiisr: M - FI.
YcioBre paBHOBECHS phlUara:

M +M, +..=0
[ToasmxHBIN 1 HeOABWKHBIN O0510Ku. KITJI mpocThIx MEXaHMU3MOB,
n= Aﬂm&:&ﬂu

Aaarpaqecam "

1.21

1.22

JlaBiieHnEe TBEPIOTO TeNa.
@opMyia U1 BBIYMCIICHUS IABJICHHS TBEPIOIO Tena:

_F
p_S'

JaBnenue raza. ATMocdepHoOe 1aBleHUE.
[M'uapocTaTuyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.
dopmyna 71 BBIYUCICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

3akoH [lackans. ['mapaBiandeckuii mpecc

1.23

3akoH Apxumena. @opmyra Uil ONPEEICHUS BHITAIKUBAIOIICH CUIIbI, AEHCTBYIOLIEH
Ha TeJo, MOTPYKEHHOE B KUJIKOCTh WJIH T'a3:

Fam =PEV

YcaoBue nnaBanus tena. [lnaBanue CYZAOB H BO3AYXOILIABAHUEC

1.24

Mexannueckue KosiebaHus. AMIUTUTYAA, NEpUo U 4actora kosnebanuil. Popmya,
CBSI3bIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHUH:

1.25
1.26

MareMatnueckuii W NPYKUHHBIA  MadATHUKU. [IpeBpamienue osHeprum 1pu
K0JIe0aTeNbHOM JIBUKEHUU

33TyxaIOH_II/IC KOJIeOaHHS. BBIHY)KILGHHLIe koJieOanus. Pe3onanc

1.27

Mexanudeckue BOJHBI. [Ipo/lofibHBIE W TIONEpEYHbIC BOJNHBL. JliMHA BOJHBI U
CKOPOCTb PaCIpOCTPAHECHHUS BOJIHBIL:

L=uv-T

1.28

3ByK. I'poMKkocTh 1M BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJHBI HAa TPaHULE ABYX
cpea. MHdpa3ByK U ynbTpa3BykK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHed IUIOTHOCTHM BENIECTBA; AapXHUMEIOBOM CHJIbI; KECTKOCTH
NPYXUHBL, Kod(h(dUIIMEHTa TpPEHUs CKOJNBXKEHHUS, pabOThl CUJIBI TPEHHUS, CHUIIBI
YOPYTOCTH; CpeAHEeH CKOpOCTH JBMKEHHMs Opycka IO HAKIOHHOW IIJIOCKOCTH;
yCKOpeHUsl OpycKka MpU JBMKEHUH MO HAKJIOHHOM TIOCKOCTH; YacTOTHI U IMepHoja
KOJIeOaHWW MaTEeMaTH4YeCKOro MasTHHUKA, YacTOThl M Tepuoda  KoyieOaHui
MPYXKUHHOTO MasTHUKA; MOMEHTA CHIIbI, JEHCTBYIOIIETO Ha phluar; padOThl CHIIBI
YOPYTOCTH TpH MOABEME Ipy3a C MOMOIIbIO HEMOABHKHOTO OJIOKa; pabOThI CHIIBI
YIIPYTOCTH MPH MObEME TPy3a C MOMOIIBIO MOABIKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHJIBI OT O00BEMA MOTPYKEHHOW dYacTh
Tela U OT IUIOTHOCTH KUJKOCTU; HE3aBUCHMOCTU BBITAJTKUBAIOIICH CHIBI OT MacChl
Tena; CWIbl TPEHHUS CKOJNBbXKEHUS OT CHJIbl HOPMAJIbHOTO [aBJICHHS W OT poja
MMOBEPXHOCTH; CHIIbI YIIPYTOCTH, BOSHUKAIOUIECH B MPYKUHE, OT CTENEHH JeopMaIiiu
MIPY>KUHBI; YCKOPEHHSI OpyCKa OT yrIila HaKJIOHA HaIpaBJISAIONICH; Tepro/ia (4acTOThI)




KoJe0aHUi HUTSAHOTO MAasTHHUKA OT JUIMHBI HUTH; MepHoja KojeOaHui MpyKUHHOTO
MasTHHKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI; HCCIIEOBAHUE HE3aBUCUMOCTHU
nepuoja KojeOaHWH HHUTSHOTO MasTHHKa OT Macchl rpysa. I[lpoBepka ycioBus
paBHOBECHSI pblyara

Dusuyeckue s61eHUs 8 NPUpode. TPUMEPB] IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B
KUBOM M HEXHUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUSI B IPUPOJIC U TEXHUKE, TPUIIUBbI
U OTJIUBBI, JBWKeHUE TIaHeT COJHEYHOW CHUCTEMBbl, PEaKTHUBHOE JIBM)KCHHUE >KMBBIX

1.30 OpPraHU3MOB, PblYark B TEJI€ YEJIOBEKA, BIMSHHUE aTMOC(HEPHOro JAaBJICHHUS HA KUBOH
OpraHusM, IUIaBaHWE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3EMIJIETPSICEHUE,
celiCMUYeCKHe BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea: CHUAOMETP, JAaTYUKHU IIOJIOKEHUS, PACCTOSIHUS MU
YCKOPEHHUs, JTUHAMOMETp, MOJIIMIIHUKK, paKeTbl, pblYar, MOJIBWXHBIA U

131 HEMOJBI)KHBIA OJIOKM, HaKJIOHHAs IUIOCKOCTb, IPOCTbIE MEXAaHU3Mbl B OBITY,
cooOmraronmecss COCyAbl, YCTPOWCTBO BOJIOINPOBOJA, THAPABIMYECKHHA Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp, 3XO0JIOT,
UCTIOJIH30BAHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKOH TEOpUU CTPOEHHs BEIIECTBA.

2.1 Mopnenn  TBEpAOro, KUAKOTO M Ta3000pa3HOTO  COCTOSIHMM — BEILECTBA.
Kpucrannuueckue u amopdHble Teaa

29 JIBrxkeHue vactul] BeuiectBa. CBsi3b CKOPOCTH JIBUKEHHUS YaCTHIl C TEMIIEPATypOM.
BpoyHoBckoe nBmxenue, muddysus

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TermoBoe pacumpeHne u cxaTue

2.5 TerutoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabota u Temsonepenaya kak crioco0bl U3MEHEHUsI BHYTPEHHEH
SHEPTUU

2.7 Bunpl Temonepeaayn: TeIIONPOBOTHOCTh, KOHBEKITHS, U3TyICHUE
HarpeBanune u oxnaxaenne Ten. KonmuecTBo TeIUIoTh. Y IelbHas TeTII0EMKOCTS!

2.

| O=cm(t,—1)
3aKOH COXpaHEeHHUs YPHEPTUH B TEIUIOBBIX MPOIeccax. Y paBHEHUE TEIUIOBOTO OalaHca:

29 QI—I‘QE +---:0
Hcnapenne n xkonaeHcanus. Mi3sMeHeHne BHYTpEHHEN SHEPIUH B IPOLECCE UCIIAPEHUs

2.10 U KoHJeHcaun. Kunenue xuakoctu. Y aenpHas Teruiora napoodpasosanus: L = Q/m

2.11 BnaxxnocTs Bo3yxa
[InaBnenue u kpuctaumsanus. Vi3MeHeHHe BHYTPEHHEW SHEPrHM NMpH IUIABICHUU U
KpUCTaJUTU3aIUK. Y IeTbHAS TETUIOTa TUIABJICHUS:

2.12

_9
- m
213 BHyTpeHHSIS SHEeprus CropaHusi TOIUIMBA. Y IeNIbHAS TEIUIOTa CTOpPaHWs TOIUIMBA: (| =
Q/m

2.14 [Tpuniuns! paboTs! TemoBbix apuratenei. KI1/1 reruioBoro apuratens

IIpaxmuyeckue pabomul
W3mepeHune yaenbHON TEIIOEMKOCTH METAUNIMYECKOTO LIHIIMHIPA; KOJIUYECTBA TEIUIOTHI,
MOJyYEeHHOTO BOJOM KOMHATHOW TeMmmepaTypbl (PUKCHPOBAaHHOW MAacChl, B KOTOPYIO
2.15 omymeH HarpeTbli HUINHIP; KOJUYECTBA TEMJIOTHI, OTIAHHOI'O HAarpeThIM IMJIMHAPOM,

II0CJIE OIyCKaHWs €ro B BOJY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIBHOW BIIAKHOCTU
BO3/1yXa; YAEJIBHOW TEIUIOTHI IJIaBJIeHUs Jbaa. MccneqoBanue N3MEHEHHs TeEMITEpaTyphl
BOJIbI [IPH PA3JIMYHBIX YCIOBUSX; SIBJICHUS TEIJI000MEHA MPU CMEIIMBAHUU XOJIOJHOW U




ropstueii BOBI; MpoIiecca NCapeHust

Qusuueckue AGNEHUS 8 npupode: IMOBCPXHOCTHOC HATSIKCHUC W KaAIIWJIISAPHBIC

2.16 ABJIGHUS B MPUPOJE, KpHUCTaUIbl B Ipupozae, usiydeHue ConHLa, 3amep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE pOChl, TyMaHa, HHEsl, CHera
Texnuueckue ycmpouicmeéa: KaWUIAPbI, MPUMEPbl MCIIOJIb30BaHMUS KPUCTAJIIOB,
2.17 KHUJIKOCTHBIM TEPMOMETP, AATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIJICHUS IOMOB,
TMUTPOMETPBI, ICUXPOMETP, apoBas TypOUHa, JBUTaTellb BHYTPEHHETO CrOpaHus
3 SJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Dnektpusaiys Ten. [[Ba Buia 31eKTpUUECKUX 3apsi0B
3.2 BsaumoneiicTBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJICKTPUUECKOTO 3apsiia
34 Onextpuueckoe mnone. Hanpsx€HHocTes  anekTpuyeckoro  mois.  [IpuHuun
CYNEPIO3UIMHU IEKTPUUYECKHX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurtenu snexkrpuueckux 3apsaoB. JleficTBue  3J€KTpUYECKOro MO  Ha
ayeKTpruecKue 3apsabl. [IpOBOIHUKY M TUDIIEKTPUKH
ITocTosiHHBIN 3nekTpuueckuil Tok. JlelicTBus snekrpuyeckoro Toka. Cuia TOKa.
3.6 Hanpsokenue.
l=g/t,U=A/
37 DNEeKTpUYECKOe CONPOTUBIICHUE. Y AETbHOE 3JEKTPUUECKOE CONPOTUBIICHUE:!
R =pl/S
3.8 3akon Oma myis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOTHIKOB:
I, =1, U=U,+U,. R=R, +R,
3.9 [TapannensHoe coeMHEHUE TPOBOAHUKOB PAaBHOTO COIPOTUBIICHUS:
U =U;I=1+1L; R:%
CMmenanHbIe COeTMHEHMSI TPOBOTHUKOB
3.10 Pabota u momtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxoynsa — Jlenma:
3.11 0= 12 ‘R-t
312 OmnbIT Dpcrena. MarHuTHOE MoJIe IPSIMOro MPOBOJHUKA ¢ TOKOM. JINHUM MarHUTHOMN
WHIYKITUH
3.13 MarHuTHOE 10JIe TIOCTOSIHHOTO MarHuTa. B3anMo/ieiicTBre MOCTOSSHHBIX MATHUTOB
3.14 JleficTBHE MarHUTHOTO TOJII HA POBOJHMK C TOKOM
3.15 Omnbitel @apanes. SABneHne aneKTpOMarHuTHOM UHAYKIMU. [IpaBuno Jlenna
IIpakmuyeckue pabomul
W3mepeHune 371eKTpUIecKOro COMpPOTUBIICHUS PE3UCTOPA; MOIIHOCTH JIEKTPUUYECKOTO
TOKa; pabOTHI TEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HHUKAIOIIETO B NMPOBOJHUKE (PE3UCTOPHI,
316 JIAMITOYKa), OT HANpPsDKEHUST Ha KOHI[aX MPOBOTHIKA; 3aBUCIMOCTH COTIPOTUBIICHUS OT
JUIMHBl ~ TIPOBOJHMKA, IUJIOLIAJM €ro IOMEePEeYHOro CeUeHHs U  YAEIbHOTO
COTIPOTHBIICHHUS.
[IpoBepka mpaBuiIa A SJIEKTPUYECKOTO HANPSHKEHUS IMPH  MOCIIEeI0BATEIbHOM
COEMHEHUM IPOBOJHUKOB; TMpaBWia JUIsl CUWIBl 3JEKTPUYECKOTO TOKa IpH
napajieIbHOM COSJMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JTAMITOUYKA)
Qusuueckue sAeneHuss 6 npupode. DIEKTPUYECKHUE SBIEHUS B  arMocdepe,
3.17 AJIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOI0COoB, pOib
MarHuTHOTO HOJIS JUIsl )KU3HU Ha 3emiie, OJIIPHOE CUSTHUE
3.18 Texnuueckue ycmpoucmea: IEKTPOCKOI, aMIEPMETpP, BOJIBTMETP, PEOCTaT, CUETUUK




ANEKTPUYECKOM SHEPruu, dJIEKTPOOCBETHTEIbHBIE NPHUOOPHI, HarpeBaTelbHbIE
ANEKTPONPUOOPHl  (TIPUMEpPHI), DJICKTPUUECKUE MPEIOXPAHUTENH, SJICKTPOMATHHUT,
ANEKTPOABUIaTENb MOCTOSHHOTO TOKA, TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DJeKTpOMarHuTHBIC BOJHBIL. [1Ikaa 3JeKTpOMarHUTHBIX BOJIH

3.20 JlydyeBast Mmojenb cBeta. [IpsMoMHEHOE pacipoOCTpaHEeHHE CBETa

3.21 3akoH oTpaxkeHus cBeTta. [1mockoe 3epkaino

3.22 [Tpenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Jucniepcus cBera

3.24 Jlunza. Xox nydeit B munze. okycHoe paccTosiHue NuH3bl. OnTHYECKas: CUila JIMH3BI:
D=1/F

3.25 I'1a3 xak onrtuueckas cucrema. Onrudeckue mpudopsb
Ipakxmuueckue pabomeol
W3mepenue ONTUYECKOW CHIIBI COOMpAIONIEH JHH3BI, (OKYCHOTO PACCTOSHUS
coOuparoriel JTUH3bI (II0 CBOWCTBY PaBEHCTBA pa3MEpOB IMpEIMETa U M300paKeHus,

3.26 KOT'JIa IPEeIMET PACIOJIOKEH B JBOMHOM (OKYCe), ITOKa3aTelIs MPEITOMIICHUS CTEKIIA.
HccnenoBanue cBOiCTBa M300pakeHUs, IMOJYYEHHOTO C TOMOIIbI COOMparoIei
JIUH3bI; U3MEHEHHUS (OKYCHOTO PACCTOSIHHS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU
yIJIa IPEeIOMIICHHUS] CBETOBOTO JIyda OT YIJia MaJICHHsI Ha TPAHHUIIE «BO3IYX — CTEKIIO

397 Qu3zuueckue senenus 6 npupode.: 3aTMenusi ConHna u JIyHbl, I[BETa TEJ, ONTHYCCKHE
sBiieHus1 B aTMoc(epe (1BeT Heba, pepakius, paayra, MUPax)

3.28 Texuuueckue ycmpoticmea: 04YKH, IEPUCKOI, (poToarnmapar, ONTHYECKUE CBETOBO/IBI

4 KBAHTOBBIE SBJIEHU A

4.1 PanuoaktuBHOCT. Anb(a-, 6eta-, ramma-u3nydenus. Peakiuu anbda-u Oeta-pacnaaa

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vyactui. [ImanerapHas Moaenb aroma

4.3 CocraB aromHoro siapa. M3oromnsl

4.4 [Tepuon monypacmnama aTOMHBIX SIAEP

4.5 SnepHsble peakiy. 3aKOHbI COXPAHEHUS 3apsSA0BOTO M MACCOBOT'O UUCEI
Qu3zuueckue signenuss 8 nNpupooe. eCTECTBCHHBIN PaTUOAKTUBHBIA (POH, KOCMHUYECKUE

4.6 Ty4YH, PalMOaKTUBHOE U3TyYeHUE MPUPOIHBIX MHHEPAIOB, NEHCTBUE PaIMOAKTUBHBIX
W3JyYECHHI HAa OpraHu3M YEeJ0BEKa

47 Texunuueckue ycmpoticmea: CHEKTPOCKOI, WHAWBUAYAIBHBIH JO3UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAA SHEPIrEeTUKA




