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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢gu3uke Ha YpOBHE OCHOBHOT'O 001ero 00pa30BaHUs COCTABIICHA
Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3zoBaTesibHOM Mporpammel, npencrapieHHbx B PI'OC OO0, a takxke ¢
yuétoM denepanbHoi paboueit mporpaMmbl BocuTanus U KoHuenuu npenoaBanus
yueOHoro npeameta «Dusukay.

Copepxanue mporpamMmbel 1o (HU3UMKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM I'paMOTHOCTH O0YUYaIOIIMUXCS U OPraHU3alUI0 U3y4eHUs (PU3UKU
Ha JIeSITeIbHOCTHOW OcHOBe. B mporpamme mno (pu3MKe YYUTBHIBAIOTCS BO3MOKHOCTU
yueOHOoro mnpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k mMIaHUPYEMBIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yJbTaTaM OOy4YeHHs, a TaKKe MEXKIPEIMETHbIC
CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs.

[Iporpamma no gu3uke yCTaHABIMBAET pachpenesieHne yueOHOro mMaTepuana 1o
rogaM oO0y4yeHus (mo Kiaccam), MpejuiaraerT MNPUMEPHYI0 TOCIE0BATEIbHOCTh
U3Yy4YEeHHs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI MPEIMETHOTO COJIECPKaHUA U yuéTe
BO3PACTHBIX OCOOEHHOCTEN 00yYaroIuXCsl.

[Iporpamma no ¢usuke pa3padoTaHa ¢ LETBI0 OKa3aHUS METOJIUYECKON MTOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uzrka ABISAETCS CHUCTEMOOOPA3YIOUIUM JJII €CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, OMOJIOTHel, acTpOHOMHUEH M (u3HYecKol reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEJOCTABISET HauOoJee sICHbIC
oOpa3ibl MPUMEHEHUsT HAYYHOTO0 METO/a TMO3HAHUS, TO €CTh CIoco0a MOTy4YeHUS
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 THaBHBIX 3a7ad (U3WYECKOro oOpa3oBaHHMS B CTPYKType OOIIEro
o0pa3oBaHHUs COCTOUT B (OPMUPOBAHUM E€CTECTBEHHOHAYYHOM TIpaMOTHOCTU U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenue ¢pu3uku Ha 6a30BOM ypOBHE MPEIOJaraeT OBJIaJCHUE CIIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OLCHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BATh HAyYHbIE J10KA3aTElbCTBA
JUTS1 TIOJTy4EeHUST BBIBOJIOB.

Ilemn w3ydeHmss (UMK Ha ypPOBHE OCHOBHOTO OOIIEro oOpa30BaHMS
onpenenensl B KonHunenuuu mnpenojgaBaHusi ydeOHoro mnpenmera «®Duszuka» B



oOpa3zoBaTenbHBIX Oopranu3anusx Poccuiickoit deaepanuu, peann3yrOMUX OCHOBHBIC
0011e00pazoBaTeabHble MPOTPAMMBI.

Ieaun n3zyyenus pusuku:

NPHOOPETCHHE WHTEpPEcCa U CTPEMJICHHS OOYyJaromuxcsl K HaydYHOMY
U3YYCHHUIO TIPUPOJABI, PA3BUTHC WX HHTCIUICKTYAIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BHUTHE TMPEACTABICHUN O HAyYHOM METOJIe TMO3HAHUSA W (HOPMHPOBAHUC
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJibTaTa M3Y4YEHUS OCHOB
CTpOEHUS MaTepUH M PyHIaMEHTAJILHBIX 3aKOHOB (PU3UKHU;

dbopMHUpOBaHUE TIPEACTABICHUA O pOJU (UIMKU IS Pa3BUTUSA JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE IpeICTaBICHUN 0 BO3MOYKHBIX chepax Oymymiei
po(eCCHOHATBLHON JIeATeILHOCTH, CBSI3aHHOH C (PU3MKOW, IMOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUH.

JlocTrkeHue 3TUX LeJed mporpaMMel 1o (pu3rMke Ha YpOBHE OCHOBHOT'O OOIIErO
o0pa3oBaHUs 00€CTIEUMBAETCS PEIICHUEM CIIEYIOINX 3a/8a4 .

nproOpeTeHNE 3HAHWH O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUICCKUX,
TETUIOBBIX, JIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
NproOpEeTeHHEe YMEHHH ONKCHIBATH M OOBSICHATH (DU3MUECKHUE SIBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJOB  pCIICHUS NPOCTEHIIMX  pacd€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznIecKux MOJIETICH, TBOPYECKHX U
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIOJaTh NMPUPOJHBIC SBICHHUS WM BBITIOIHATH OIBITHI,
nabopaTtopHbie  pabOTBl W DKCICPUMCHTAJIbHBIC  HWCCICOBAHHS  C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TPHEMOB pPabOThl ¢ HHpOpManueld (U3NIECKOTO COACpKAHUS,
BKJIO4ass MHGOPMAIMIO O COBPEMEHHBIX JOCTHKCHUSX (DU3UKU, aHATU3 H
KPUTHUYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO cO c(epamu mpodeccHoHaNbHON NEeATEIHPHOCTH, CBI3aHHBIMHU C
(GU3HKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMHU Ha JOCTHKCHUSIX
buznuecKon HaAyKH.

Ha wu3ydenne ¢usuku (0a30BbII YypOBEHb) Ha ypOBHE OCHOBHOTO OOIIEro
obpazoBanus orBoauTcs 238 dacoB: B 7 kiracce — 68 yacoB (2 yaca B HeIEl0), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 vaca (3 yaca B HEJENIO).

[Ipennaraemsiii B mporpamme 1o (Qu3nke MNepedyeHb Ja0OpaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHJATEIbHbIA XapaKTep, YYUTEIb JENaeT BBIOOP MPOBEICHUS



7a00paTOpHBIX pabOT W ONBITOB C YYETOM HMHJMBHUAYAIbHBIX OCOOEHHOCTEU
oOy4Yaromuxcs, CHUCKA SKCIEPUMEHTAIbHBIX 3aJlaHul, NOpeajaraéMblx B paMKax
OCHOBHOTI'O T'OCYAapCTBEHHOT'O 3K3aMEHa MO (PU3HUKeE.

PaGouas  mporpaMma  OpUEHTHMpOBAaHa  Ha  ILEJNEBbIE  MPUOPUTETHI,
chopmynupoBaHHbie B (elnepaabHON paboyeil mporpamMme BOCHUTaHUS U B padoueit
nporpamme Bocnutanuss MbOY COI Nel96.

COIEPKAHUE OBYYEHUA
7 KITIACC

Paznen 1. ®uzuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUpPa.

®uzuka — Hayka o npupoae. SBneHus npupoabl. Duznveckue SBICHUS:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

dusnueckne BenudyuHbl. M3Mmepenue ¢dusnyueckux BenuuuH. Dusznueckue
npubopsl. [lorpemHocTs U3MepeHut. MexayHapoHas cucteMa eIuHUIIL.

Kak ¢wu3uka wu 1pyrue ecTeCTBEHHbIE HAyKW  HU3Y4aloT  IMPUPOY.
EctecTBeHHOHAYUYHBIM METOJ TMO3HAHUSA: HaOMIOJIEHHe, ITOCTAaHOBKA HAY4YHOIO
BOMPOCA, BBIJIBIDKEHHE THUIOTE3, DKCIEPUMEHT MO MPOBEpPKE TUIOTE3, 00BICHEHHE
Habmonaemoro sBienus. Onucanue GU3NIECKUX SBJICHUN C MTOMOIIBbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIJIOBbIE, JIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckre MpUOOPHI U MpoIeaypa MPSMBIX HW3MEPEHUN aHAJIOTOBBIM U

I POBBIM MTPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKAJIbl U3MEPUTETHLHOTO pUOOopa.
N3mepenne paccTOSTHUMN.
N3mepenne 06bEMa )KUIKOCTH U TBEPIOTO Tea.
Onpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenne temnepaTypbl NOpU TOMOIIM JKHUJIKOCTHOIO TEPMOMETpA W
JaTYMKa TEMIEPATYPHI.
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6. [IpoBeneHne wuccieqOBaHUS MO TMPOBEPKE THUIMOTE3bI: NAJBHOCTh MOJETA
IIapyKa, MyMIEHHOTO TOPU30HTAJIBHO, TeM OOJblle, YyeM OOJbIIe BHICOTA
yCKa.

Pa3zgea 2. IlepBoHayajibHbIE CBeICHHSI 0 CTPOCHHUHU BellecTBa.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, 1OKa3bIBAIOLIUE

JUCKPETHOE CTPOCHUE BEILIECTBA.



JIBmkenue yactul BemiecTtBa. CBS3b CKOPOCTH  JBMXKEHHS YacTUL[ C
Temrneparypoil. bpoyHoBckoe nBwkeHue, nuddysus. BzaumopeilcTBue YacTHIL
BEIIECTBA: MPUTSXKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamiMyeckux) Tell. B3auMocBA3b MeXJy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUAX M KX aTOMHOMOJICKYJSPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

1. HaGmonenre OpOyHOBCKOTO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmronenue siBineHuM, 0ObSICHSIIOMMXCS MPUTHKEHUEM WM OTTaJIKHBAHHEM

YaCTHUIl BELIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. Ouenka nuaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduii).

2. OmnbITHI 110 HAOTIOJCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO ACHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

MexaHnueckoe JBH)KEHHME. PaBHOMEpPHOE U HEpPAaBHOMEPHOE JBUYKEHHE.
Cxopoctb. CpelHssi CKOPOCTh NpPHU HEPAaBHOMEPHOM JBWKEHUU. Pacuér mytu u
BPEMEHH JIBUKEHUSI.

SBneHne wuHepUMM. 3aKOH WHEpUUMU. B3ammoneiicTBue Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTU JIBHXKEHUS Ted. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHOCTh
BerecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00BEMa BEIECTBA.

Cuita Kak XapakTepHuCcTHKa B3aumoaeiicTBus Ten. Cuiia ypyroctu u 3akoH ['yka.
N3mepenue cuiabl ¢ MOMOIIBIO AUHAMOMETPA. SIBICHHE TATOTEHUS] U CHJIA TSAKECTH.
Cuna Tsxectn Ha Jpyrux IuiaHerax. Bec tena. Heecomocts. CioxeHue cui,
HaIpaBJICHHBIX N0 OAHON mpsimMoil. PaBHonelicTBytomas cui. Cuna tpenus. Tpenue
CKOJIbXKEHHUSI ¥ TPEHHE TOKOs. TpeHue B MPUPOIe U TEXHUKE.

JHemoncmpayuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS TeTa.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HaGmronenvie siBieHUsT WHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHUE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuil, HallpaBJIECHHbBIX 10 OJJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JABWXKEHHUS (IIapUKa B >KUIKOCTH,
MOJIEIH JIEKTPUUYECKOTO aBTOMOOUIIS U TaK Jajee).

o0k wnE



2. OmnpezeneHue CpeAHEN CKOPOCTH CKOJIbKEHHA OpycKa WM IIapuKa I10
HaKJIOHHOU INIOCKOCTH.

3. OmnpeneneHue MIOTHOCTA TBEPAOTO TENA.

4. OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTskeHus (nedopmariim)
OPYXHUHBI OT TPUIIO)KEHHON CHJIBL.

5. OnbIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT Beca
TE€Ja U XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTeil U ra3oB.

Hanenune. CriocoObl yMEHbUIEHUS W yBeJIMuYEHUs JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJieHUs raza oOT oO0bEéma, Temneparypsl. llepenaua naBineHus
TBEPABIMU TEJIAMH, JKHUJIKOCTSIMU M ra3amu. 3akoH Ilackang. I[IHeBmatmueckue
MalIuHbl. 3aBUCUMOCTH JaBICHHUS KUAKOCTH OT TiayOuHbl. ['mapocraTuyeckuit
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckie MeXaHu3MBbl.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpuumHBI CylIECTBOBaHUSA
BO3aymHON oOonouku 3emnu. Oneir Toppuuemmu. M3mepenue atmochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIEHHsS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JleficTBUE JKUIKOCTM M ra3a Ha NOTPYKEHHOE B HHUX TeJO. BaITankusaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BozgyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATypBhI.

Ilepenada naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmaromyecst COCYIbI.

['mppasnuyueckuit mpecc.

[IposiBnenue necTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIBI OT 00BEMA MOTrpyKEHHON YacTH Tejia U
IUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Tell: IUIABAHME WM MOTPY’KEHHE TEJl B 3aBUCUMOCTH OT
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COOTHOUIEHHUS MIIOTHOCTEN TeNa U KUJKOCTH.

Jlabopamophuie pabomot u onvimot.

1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YaCTHU TeJa.

2. OrmpeneneHne BHITAIKUBAIONICH CUIIBI, IEUCTBYIONMIEH Ha TEO, MOTPYKEHHOE
B KUJKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKHBAIONIEH CHUIIBI, EHCTBYIOIIEH Ha TEJO B
KUJKOCTH, OT MACChI TeJa.



4. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJKUBAIOLIEH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00bEMA MOrpYKEHHOU B KUAKOCTb
YacCTH Tela U OT INIOTHOCTH KUAKOCTH.

5. KonctpynpoBaHnue apeomeTpa WM KOHCTPYHPOBAHUE JOJKH U OIpPEAEIICHUE

€€ rpy30l0AbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTb. DHEPrusi.

Mexanundeckas padota. MOILIHOCTb.

[IpocTbie MexaHWU3MBI: pbluar, OJOK, HaKJIOHHasg IJIOCKOCThb. [IpaBuio
paBHOBecus pblyara. [IpuMeHeHue nmpaBuia paBHOBECHsl pblyara K OJIOKY. «30510Toe
npaswiio» mexanuku. KIIJ[ mpocteix mexaHu3zmoB. [IpocTbie MexaHH3MbI B OBITY U
TEXHUKE.

Mexannueckass oHeprus. KuHernueckas M = TOTEHIMAlbHAsg  DHEPIUs.
[IpeBpaleHne OHOrO BHJIAa MEXAHUYECKOW DHEPrUHM B JPYrod. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHUKE.

Jemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBUJKEHHU Teja IO

TOPU30HTAIIBHON MOBEPXHOCTH.

2. UccnenoBanue ycioBHil paBHOBECHS phbluara.
N3amepenne KIIJ[ HakKITOHHOM TIIOCKOCTH.

4. HM3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHH.

w

8 KUIACC

Pa3nen 6. TeruioBble IBJICHUA.

OCHOBHBIE  TIOJIOXKEHUSI  MOJEKYJISIPHO-KMHETUYECKOW TEOPUHM  CTPOEHUS
BemlecTBa. Macca W pa3mepbl aTtoMOB M MOJEKyd. ONbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenun TBEPAOTO, KUAKOTO U Tra3000pa3HOrO COCTOSHUW  BEIIECTBA.
Kpucrammueckne u amopdusie Tena. OObsICHEHUE CBOWCTB Ta3oB, JKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUN MOJIEKYJSIPHO-KUHETHUYECKOW TEOPUMU.
CmaunBaHu€ U KalWJUISIPHBIE sIBJICHUS. TemioBoe pacuIupeHue 1 cxaTue.

Temnepatypa. CBsizb TEMIEpPaTypbl CO CKOPOCTHIO TEMJIOBOTO JABUKEHUS YACTHII.
Buytpennsis sHeprusi. CriocoObl U3MEHEHHsI BHYTPEHHEN SHEpPruu: Terionepeaadya u
coBepuieHue padoTel. Buael Temionepenayu: TEMIONPOBOJHOCTb, KOHBEKIIMS,
W3JIy4YCHHUE.



KonnuecTBOo TEIUIOTHL. YaelbHAss TEINIOEMKOCTh BellecTBa. 1e€mIiooOMeH H
TEIJIOBOE paBHOBeCHE. YpaBHEHUE TemioBoro OanaHca. [InaBineHue u oTBepieBaHue
KPUCTAJTMYECKUX BEIIECTB. YAenbHas Teruiora riasieHus. [lapooOpasoBaHue u
koHneHcarusi. Mcnapenue. Kunenuwe. VYaenpHas Teruiora mnapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTro TaBICHUSI.

BnaxuocTs Bo3nyxa.

DHeprus TOmuBa. Y AeIbHAas TEIUIOTa CTOPaHHUS.

[Mpunuuner pabotel TermnoBbix aBuratenei KIIJ[ TemoBoro naBurarens.
TennoBble IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUSI SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

AN

© 0o No

HaGmronenne 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGuroieHre sIBIICHUI CMauMBaHWS M KalTUJUISIPHBIX SIBIICHH.

Habmoenme TenaoBoro pacumpeHus Tel.

M3MmeHeHWe naBJIeHHWsI ra3a TpU HW3MEHEHWHM OO0BbEMa M HarpeBaHUU WIIH
OXJIQXKICHHH.

[IpaBuia u3MepeHus TEMITEPaTyphI.

Buner Terutonepenaym.

OxJakIeHue Tpy COBEPIIICHUH PabOTHI.

. HarpeBanue npu coBepiieHnn paboThl BHEITHIMH CHITAMH.

10 CpaBHeHME TEINIOEMKOCTEN pa3IMUHbIX BEIIECTB.
11.HaOmroneaue KAIEHUs.

12.HaGmroieHre OCTOSTHCTBA TeMIIEPaTyphl IPH TUIABJICHUH.
13.Moaenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomut u onvimot.

1.
2.
3.

OMBITHI IO 0OHAPYKESHUIO JEUCTBUS CHIT MOJICKYIIIPHOTO TIPUTSIKESHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITBI MO HAOIIOMCHHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, JKHUJIKOCTEH W
TBEPABIX TEI.

OmnpenencHue qaBiIeHUs BO3yXa B OaJTOHE IITPHILA.

OnpITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh JaBJICHHS BO3JyXa OT €ro 00bhEéMa
Y HarpeBaHUS WJIN OXJIAXKICHUS.

[IpoBepka TUMOTE3bl JIMHEHHOW 3aBUCHMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIepaTyphl.

HaGmomenne w3MeHEHUs BHYTPEHHEH OSHEPrud Tella B pe3yibTaTe
TeIIonepeau ¥ padOThl BHEITHUX CHII.



8. UccnenoBanue sBICHUS TEIUIOOOMEHA TNPH CMEIIMBAHUU XOJOJAHOM U

ropst4eit BOJBI.

9. OmnpeneneHrie KOJIMYECTBA TEIJIOTHI, MOTYUYEHHOTO BOJAOU MPHU TEINIOOOMEHE C

HarpeThIM METAJUIMYECKUM LHJIMHIPOM.

10. Onpenenenue yenbHOM TEIIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npoliecca UCIapeHusl.

12. Onpenenenne OTHOCUTENBHON BJIAYKHOCTH BO3AYyXa.

13.Onpenenenue yaenbHOM TEIUIOTHI TJIABICHUS JIbJIA.

Pazgen 7. JinekTpuyecKkre 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 2JEKTpUYECKHMX 3apsAnoB. B3aumopelctBue
3apspKeHHBIX Tell. 3akoH KynmoHa (3aBUCMMOCTBH CHJIBI B3aUMOJICUCTBUS 3apsSKEHHBIX
TE€J OT BEJIMUUHBI 3aPsIIOB U PACCTOSTHUS MEXKTY TEJIaMM ).

Onektpuueckoe mnone. Hanpsk€HHOCTh 3nekTpuyeckoro mojs. [Ipuniun
CYNEPIO3UINH dIEKTPUUECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu »neKTpuuUecKUX 3apsaioB. DJIEMEHTApHBIA DJICKTPUUECKUAN 3apsijl.
Ctpoenne atoma. [IpOBOAHUKN U JUAJIECKTPUKU. 3aKOH COXPAHEHMS DIICKTPUUECKOTO
3apsaa.

ONEeKTpUYECKUd TOK. YCJIOBHS CYIIECTBOBAHMS  BJIEKTPUUYECKOTO  TOKA.
HNcTOYHMKM TIOCTOSIHHOTO TOKa. JIeMCTBUSL AJIEKTPUYECKOTO ToOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUYECKHUM TOK B KUIKOCTAX U razax.

Onektpuueckass  uenb. Cunma  Toka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ComnpoTuBieHre NPOBOJHUKA. Y IEIbHOE CONMPOTUBIIEHUE BewiecTBa. 3akoH Oma s
ydacTka uend. [locienoBarenbHoe U MapajieabHOE COEIUHEHNUE POBOJHUKOB.

Pabota ®w MOIIHOCTH BJEKTpHUYECKOTO TokKa. 3akoH Jxoyns—JleHma.
DNEeKTpUYECKUe MEeNH W TMOTPEOUTENd JIIEKTpUYecKol 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctossHHBIE MarHuThL. B3amMOJelCTBHE MOCTOSIHHBIX MAarHuTOB. MarHutHoe
nosje. MarHutHoe mnojie 3eMJId ¥ €ro 3Ha4YeHue JUIs )Ku3HU Ha 3emiie. OnbIT Dpcrena.
MaruutHoe moJie 3JIEKTPUYECKOro Toka. [IpuMeHeHne 31eKTpOMarHuTOB B TEXHHUKE.
JleficTBie MAarHUTHOTO TMOJs HAa TPOBOJHUK C TOKOM. OIJIEKTPOJBUIATEIb
IIOCTOSIHHOTO TOKa. Mcrnoyib30BaHME 3IEKTPOABUTATENEH B TEXHUUECKUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE.

Oneitel @apazess. SBieHue sieKTpoMarHuTHOM uHAYKuuU. [IpaBuno Jlenua.
OnektporeHepatop. CrocoObl NOMy4YeHUsT FIEKTPUUECKON SHEPTUU. DJIEKTPOCTAHIINU
Ha BO30OHOBJIIEMbIX UCTOYHUKAX SHEPTHUU.

JHemoncmpayuu.

1. DnexTpuzanus Ten.

2. JIBa pojia dJIEKTPUUYECKHUX 3apSI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TE.
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Y CTpONCTBO U AEUCTBUE DJIEKTPOCKOIIA.
DNeKTpOoCcTaTUYECKask NHIYKIIMS.

3aKOH COXpPAaHEHMS IEKTPUUECKHUX 3apsII0B.
[IpoBOAHUKH U TUDIIEKTPHUKH.

MonennpoBaHue CUIOBBIX JIUHAN dJIEKTPUYECKOTO MOJIS.
HcToYHMKN NOCTOSHHOTO TOKA.

. JlencTBUSA 3IEKTPUYECKOr0 TOKA.

10 DNEeKTPUUECKUN TOK B )KHJIKOCTH.
11.T"a30BBbIii paspsia.
12.3mepenune CUiibl TOKa aMIIEPMETPOM.

13.U3mepenne 2eKTpUIeCKOro HAMPSHKEHUSI BOJTBTMETPOM.
14.PeocTtat u Mara3uH CONMPOTHUBIICHUH.
15.B3aumoeiicTBHE MOCTOSHHBIX MarHUTOB.

16.MO,H€JII/IpOBaHI/IC HCBO3MOXXHOCTH pasACICHUA IIOJOCOB Maro1uTa.

17.MonenupoBaHue MarHUTHBIX TOJICH MOCTOSTHHBIX MarHUTOB.

18.0OmbIT DpcTena.

19.MaruuTtHOe 1oJje Toka. DJIeKTPOMArHHUT.

20. [le¥icTBME MarHUTHOTO MOJIST HA IPOBOJAHHUK C TOKOM.

21.2neKkTpoaABUTaTENh TOCTOSHHOTO TOKA.

22.UccnenoBanue siBICHUS 3JIEKTPOMArHUTHONW WHIYKITUH.

23.0mnbiThl Dapaes.

24.3aBUCUMOCTh  HANPaBJICHHs] HMHAYKIIMOHHOTO TOKa OT YCJOBHH €ro

BO3HHNKHOBCHHMUS.

25.271eKTpOoTreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie padbomut u onvimot.

1.
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OnpiThl MO  HAOMIOACHUIO DJIEKTPHU3ALMKA TeN HWHIAYKUMEH W TIpH
COIIPUKOCHOBEHUH.

HccnenoBanne JOEWCTBUS  3JIEKTPUYECKOTO MOJISI HAa IPOBOAHUKU H
JIUBIICKTPUKHU.

COopka 1 mpoBepKa paboThI ATEKTPUIECKOM e MOCTOSTHHOTO TOKA.
N3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenne u perynupoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBL TOKA, HWAYIIETO YEpe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbIThl, T€MOHCTPUPYIOIIUE 3aBUCUMOCTbH 3JIEKTPUUECKOTO COMPOTHUBICHUS
IIPOBOJAHUKA OT €ro JJIMHBI, IJIOIIAAH MTONEPEYHOr0 CEUYCHUS U MaTepuaa.
[IpoBepka mpaBuia CIIOXKEHUS HANPSKEHUH IIPU  MOCIEI0BATEIbHOM
COEIMHEHUN JIBYX PE3UCTOPOB.



9. llpoBepka mnpaBuia JJs CHIbl TOKa MpU MapajuIeIbHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenue paboThl SAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PESUCTOP.

11.0Omnpenenenre MOMIHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

12.UccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO Yepe3 JaMIIOuKy, OT
HaIIpsKEHUS Ha HEW.

13.0Onpenenenue KIIJ[ narpeBaTesns.

14.WccnenoBanre MAarHUTHOTO B3aUMOJIEHCTBHSI TOCTOSTHHBIX MAarHUTOB.

15.3yyeHne MarHuTHOTO MOJIsi TOCTOSIHHBIX MAarHUTOB MPU UX 00bEIUHEHUU U
pazzenaeHu .

16.WccnenoBanue n1edcTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.0nbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOACHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CUJIbI TOKA U HaIllpaBJIEHUS TOKa B KaTYIIKE.

18.3yuyenue necTBUsI MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

19.KoHcTpyrpoBaHue 1 U3y4eHre padoThl JJIEKTPOABUTATEIIS.

20.Usmepenne KIIJI anekTpoaBUraTebHOM YCTaHOBKH.

21.0mbITBI  TO  WCCJENOBAHUIO  SIBIIGHUS  DJIEKTPOMArHUTHOW  WHAYKIUU:
UCCIIEI0BaHNE N3MEHEHUH 3HAYEHUS U HAIlPaBJICHUS MHAYKIIMOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe IBWKEHHE. MarepuanbHas Touka. Cucrema  orcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JABWXKEHUA. PaBHOMEpHOE MPSIMOJIMHEITHOE
nBuxeHne. HepaBHoMepHOEe mnpsiMONMHENHOE ABWKeHHE. CpedHsis U MIrHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenune. PaBHOyckopeHHOe mpsMoimHelHoe aBuxkeHue. CBoOOgHOE
nagenue. OnbiTel ["anumnes.

PaBHOMepHOE nBWXKEHHE TO OKpyxkHOCTH. [lepwon m wactora oOparieHus.
JluHeliHas u yriioBas CKOpocTH. LIeHTpoCTpeEMHUTENBHOE YCKOPEHHUE.

ITepBriit 3akoH HproTrona. Bropoy 3axkoH Herorona. Tperunii 3akoH HproroHna.
[IpuHIMIT Cynepno3uLny CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cuiia TPEHHSI CKOJbXKEHUS, CHUJIa
TPEHUSI TOKOS, IPYTUE€ BUAbI TPEHUS.

Cuna TsSKECTU W 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOAHOTO
najgenus. JIpwxkenune mmaHer Bokpyr Connua. IlepBas kocMuueckasi CKOpPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHoBecue MarepuanbHOW TOUKU. AOCONIIOTHO TBEpHOE Teino. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIVIEHHON OChIO BpalleHus. MoOMeHT cuibl. LIeHTp TskecTH.



Nmnynec tenma. M3meHenne ummysnbca. MMmyinbe cwiibl. 3aKOH COXpAaHEHUS
UMILyJibca. PEakTUBHOE IBHKEHUE.

Mexanndeckas padoTa U MOIIHOCTh. PaboTa CHUil TSKECTH, YIPYroCTH, TPEHUS.
Csa3p osHepruu u paboTbl. IloTeHuumanbHas dHeprus Tena, MNOAHITOIO Haj
MTOBEPXHOCTBIO 3eMiM. [loTeHIManbHas SHEPrHs CKATOW MNpyKHHBbL. KuHeTmueckas
sHeprus. Teopema O KHHETHYECKOM SHEPruU. 3aKOH COXPAHEHUS MEXaHMYECKOMN
JHEPIUHU.

Jemoncmpayuu.

1.
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7.
8.
9.

HaGroieHrie MEXaHMYECKOTO JBWIKEHHUS Tella OTHOCHTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHEeHHE TyTed M TPACKTOPUH JBMXKEHUS OJHOTO W TOTO e Teja
OTHOCHUTEJIHPHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOPOCTH M YCKOPEHUS MTPSMOJIMHEHHOTO JIBHYKCHUS.
HccnenoBanre Mpru3HAKOB PABHOYCKOPEHHOTO JABUKCHHUS.

HaOuroieHre NBMOKCHHSI TeJla 1O OKPY)KHOCTH.

HaGnroieHre MexXaHWYECKUX SIBIICHHM, TMPOUCXOJANINX B CHCTEME OTCYETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPECHHOM JIBHOKCHHUHU OTHOCHTEIBHO
KaOuHeTa PU3BHKH.

3aBUCUMOCTh YCKOPEHUS TeJIa OT MAcChl TeJia U ICUCTBYIOIIEH Ha HETO CUJIBL.
HaGnronenue paBeHCcTBa CHIT ITPH B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

10.Ilepenaya ummyIibca Mpy B3aUMOJICUCTBUH TEII.

11.TIpeoOpazoBaHms IHEPTUH MPU B3aUMOJICHCTBUHN TEJI.

12.CoxpaHeHne UMITyJIbca IIPH HEYIIPYTOM B3aUMOICHCTBHH.

13.CoxpaHeHne umIryjabca npu abCOIIOTHO YIPYTOM B3aUMOJCHCTBUY.
14.HaGmroieHre peakTUBHOTO JBH)KCHHS.

15.CoxpaHeHne MEXaHUYECKON YHEPTUU TIPH CBOOOHOM TaJICHUH.
16.CoxpaneHre MEXaHMYECKOW SHEPrHH TP IBMKEHUHU Tejla TMOJ JIeUCTBHEM

IIPY>KUHBI.

Jlabopamopnuie pabomot u onvimeot.

1.

KonctpyupoBanue TpakTa il pa3roHa MW JaJbHEHIIEro paBHOMEPHOIO
JIBVDKCHUS IIapUKA WIIH TEICKKH.

OnpenencHue CpeHEH CKOPOCTH CKOJBKCHHS OpycKa WM JIBUKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue YCKOpEHHUS Tejla NPU PABHOYCKOPEHHOM JBHIKCHHHU TI0
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBMO)KEHNUU 0€3 Ha4aJIbHON CKOPOCTH.



5. TlpoBepka runoTessl: €CI MpU PABHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOU
CKOPOCTH MYTU OTHOCSITCSA KaK Psii HEYETHBIX UMCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. UccnenoBanve 3aBUCHUMOCTHM CHJIBI TPEHHS CKOJIBKEHUS OT  CHJIBI
HOPMAJIbHOTO J1aBJICHHUS.

7. Omnpepnenenne KodppuuueHTa TpeHUs CKOJIbKEHUS.

Onpenenenne KECTKOCTH NMPYKUHBI.

9. Ompenenenne pabOThl CUJIBI TPEHHS NMPU PABHOMEPHOM JIBUXKEHHMM Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.

©

10.Onpenenenue pabOThl  CUJIBI  YOPYrOCTH TP TOJIBEME Tpy3a C
HCIIOJIL30BAHUEM HEIIOABMYKHOIO U MOABUYKHOTO OJIOKOB.

11.U3y4enune 3aKkoHa COXPAHECHUS YHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA  BOJIHBI.

Konebarensnoe npmwkeHue. OCHOBHBIE XapaKTEPUCTHKW KOJICOAHWM: TEPHOI,

4acCcTOTad, aMILIMTyHda. MareMaTuuecKku u HPY)KI/IHHI)If/i MAasiTHHUKH. HpeBpameHHe
OHCPIUHU IIpU Koy1e0aTeIbHOM JABHKCHHU.

3aryxatomue kosieOanus. BeiHy)eHHbIe Konebanus. Pesonanc. Mexanudeckue

BOJIHBI. CBOMCTBA MEXaHUUYECKHUX BOJIH. HpOIIOJ'IBHBI@ N MOIICPCUYHBIC BOJIHBI. I[JII/IHa
BOJIHBI U CKOPOCTb e€ PaCIIpoOCTPaAHCHUA. MexaHndyeckue BOJIHBI B TBépI[OM TCIIC,
CEHCMHMYECKHE BOJIHBI.

3Byk. ['pomkocTh 3Byka U BbicoTa TOoHA. OTpaxkeHue 3Byka. MHPpa3Byk u

yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne koieOaHUW Tea MOJ MOEHCTBUEM CHIIBI TIKECTH W CHJIBI
YIOPYTOCTH.

Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGmroieHne BRIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHnue nmpoaoJIbHBIX M OTIEPEYHBIX BOJIH (HA MOJICIIN).
Hab6moeHrne 3aBECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUMN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHne 4acTOTHI M IEPHO/Ia KOJICOAHMH MAaTEMAaTHUYESCKOTO MasTHUKA.
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2. OrmpeneneHne 4aCTOTHI ¥ IEpUoaa KoJIeOaHUN MPYKUHHOTO MasTHUKA.

3. HccnenoBanme 3aBUCUMOCTH TEpHOJa KOJIEOAHWW TMOJBEHNICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. ViccmenoBaHue 3aBUCHMOCTH TIEpUOJa KOJIEOAaHUH MPY>KMHHOTO MasSTHUKA OT
MAcCChI Tpy3a.



5. IlpoBepka HE3aBUCMMOCTH TMEpHOAAa KOJeOaHUW Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh NEpUOIa KOJIEOaHUN MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3aMepeHue yCKOpEHHSI CBOOOHOTO MaJCHUSI.

Paspgen 10. DiieKTpOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJHBI.

DIEKTPOMAarHUTHOE ToJIe. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
AJEKTPOMArHUTHBIX BOJH. [llkanma 5JI€KTpOMAarHUTHBIX BOJIH. Mcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJNleKTpoMaruuTHass npupoaa cBeta. CKoOpocTh cBeTa. BoOnHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CsoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. VBydeHue CBOWCTB SJEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOWMIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIC IBICHUA.

JIyueBass monenb cBera. Mcrounuku cBeta. [IpsamoiinHeiiHOE pacrpoCTpaHEHUE
ceera. 3atmeHus ConHua u Jlywel. Otpaxenue cBera. Ilnockoe 3epkanio. 3akoH
OTpa)KE€HHUs CBETA.

[Ipenomiienne cBeta. 3akoH ImpenomiieHUs cBeTa. [lonHoe BHYyTpeHHee
OoTpakeHHe cBeTa. VCronb30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX
CBETOBO/JIAX.

JIunza. Xox nydeii B tunH3ze. OnTudeckas cucreMa oroanmnapara, MUKPOCKOIIA U
Teneckorna. ['na3 kak ontuyeckas cucteMa. binu3zopykocTs U JanbHO30PKOCTb.

Paznoxenne Oenoro cBerta B cnekrp. Omnbitel  HetoTona. CroxeHue
CIEKTpPaJIbHBIX IIBETOB. J(rcniepcus cBeTa.

JHemoncmpayuu.

[IpsAmonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuyecknii CBETOBOA.

Xop ny4el B coOuparoliei JnH3e.

XO0JI Tyder B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pa>keHHU C TOMOIIBIO JTUH3.

[Mpunuun neiicTBus goTtoamnmnapara, MUKPOCKOIA U TEIECKOIA.
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10.Mopens riasa.

11.Pa3znoxenue 6€10ro cBETa B CIEKTP.
12.TTonydenue 6e0ro cBETa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padomot u onvimot.

1.

HccnenoBanue 3aBUCMMOCTH yIjla OTpPa)X€HUs CBETOBOrO Jyya OT yria
nageHusl.

N3yuyeHue xapakTepucTuK U300pakeHus mpeIMeTa B IIJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCHMOCTH yria MNpPeJOMIJIEHHs CBETOBOrO Jiyda OT yria
najieHus Ha TPAHULE «BO31YX—CTEKIIO».

[Tonyyenue n3zo0paxeHni ¢ TOMOUIBIO COOUPAIOIIEH JTNH3bI.

Onpenenenne (OKYCHOrO PACCTOSHUS W ONTUYECKOM CHIIBI COOMparomiei
JUH3BI.

OnBITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OnpITHl MO BOCHPHUSATHIO I[BETA MPEIMETOB MpPU HX HAOMIOJACHUH 4Yepes
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBaHTOBBIE ABJICHUA.

Omnwitel Pesepdpopna u r1uanerapHas mojenb atoma. Mogens atoma bopa.
HcnyckaHue 1 MOTJIOEHHEe cBeTa aToMOoM. KBaHThI. JInHelyaThle CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da, Oera- um ramma-uznydeHus. CTpoeHHE aTOMHOIO
anpa. HykimonHas moznens aTOMHOro snapa. M3oromnsl. PannoakTuBHbIE IPEBpAILCHHUS.
Ilepuon nmosrypacnazna aTOMHBIX SIIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsJ0BOTO M MAacCOBOI'O YHCE.
OHeprust cBA3M aTOMHBIX sjep. CBsA3b MacChl M 3HEpruu. Peaknuu cuHTe3a U 1eeHns

saep. Uctounuku sHepruu ConHIa U 3BE3/I.

Snepnas osHepretuka. JIeWCTBHS paJUOAKTHUBHBIX HW3JIYUCHUU Ha JKUBBIC
OpraHU3MBlI.
Jemoncmpayuu.

S e o

CrexTpbl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3IHYHbIX Ta30B.

CnekTp Bogopoa.

HaGmonenne TpekoB B kamepe Buiscona.

PaGota cuérurka HOHN3UPYIOMIHNX U3TYICHHM.

Perucrtpanus uznmydeHusi IpupOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie pabomuvt u onvimel.

1.
2.

3.

HaGmronenre CIutonIHbIX ¥ TMHEWYAThIX CIIEKTPOB U3TyUCHUS.
HccnenoBanne TPEKOB: M3MEPEHHUE DPHEPTUU YACTHUIIBI TTO TOPMO3HOMY ITYTH
(mo ororpadusim).

N3mepenne paanoakTHBHOTO (hOHA.



IHoBTOpHTEILHO-00001IAKO 1M MOAYJIb.

[ToBTOpUTENBPHO-0000AIOIUI MOYb MPEIHA3HAYEH JJIsl CHUCTEMAaTHU3aluu U
000011IeHHs TPEIMETHOTO COJEPKAHUS U ONbITA EATEIbHOCTH, IPUOOPETEHHOIO NPHU
U3yYeHUH BCero Kypca (U3MKM, a TakkKe /g MOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY OJK3aMEHY M0 (U3UKE g OO0y4aroluxcsi, BBIOpABIIMX ATOT
y4eOHBII npeaMer.

[Ipy u3yyeHUM JAHHOTO MOAYJS PEATU3YIOTCSd M CUCTEMATU3UPYIOTCS BUIBI
JeSTENbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAETCS JIOCTHKEHHE MPEAMETHBIX H
METanpeJMETHbIX  IUIAHUPYEMBbIX  pe3ylbTatoB  oOydeHus,  (opmupyercs
€CTEeCTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHUE HAyYHBIX METOJIOB HCCIEAOBAHUS
ABJIICHUA TPUPOABl W TEXHUKH, OBJAJCHHE YMEHUSMU OOBACHATH (PU3NUYECKUE
SBJICHUS, IPUMEHSS MMOJIYyYEHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YKCJIE KaYECTBEHHbIE
U DKCIIEPUMEHTAIIbHBIE.

[IpuHIIMNIUANBHO JEATEILHOCTHBIN XapaKTep JaHHOTO pasjiefia pealu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECs BBIMOIHAIOT 3aaHKs, B KOTOPBIX UM IpeajiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUUM Pacro3HaBaTh U HAYYHO OOBICHATH (pU3ndecKkue
SBJICHUS B OKpPY>KaloIel MpUpo/ie U MOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh HAY4YHbIE METO/bl UCCIENOBaHUS (PU3NYECKUX SIBICHUH, B TOM
quclie ISl IPOBEPKU TUIIOTE3 U MOJTYyUYEHUs TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh Hay4YHble OCHOBBI HamOoOJie€ BAXKHBIX JOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTUH, HANpUMep, MPaKTUYECKOTO MCIOJIb30BAHUS PA3THYHBIX HCTOYHHUKOB
HHEPruM Ha OCHOBE 3aKOHA NPEBPAICHUS W COXPAHEHHS BCEX H3BECTHBIX BUJIOB
SHEPTUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydenne ¢u3uKkH Ha ypOBHE OCHOBHOTO OOIEro 0Opa30BaHMS HaIpPaBICHO Ha
JOCTIKEHUE JMYHOCTHBIX, METANpeIMETHBIX M TPEIMETHBIX 00pa30BaTeIbHbIX
PE3YNIBTATOB.

B pesynbrate mzydenust GU3NKU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS y
oOydaromierocsi 0yayT copMUpOBaHbI CIAEAYIONUE TUIHOCTHBIE PE3yIbTaThl B YACTH:

1) mnaTpHOTHYECKOT0 BOCIIUTAHUSA:

- MPOSIBJICHHE HWHTEpPeca K HCTOPHUH M COBPEMEHHOMY COCTOSHHUIO POCCHHCKOMN
dbuznuecKor HAYKH;

- IGHHOCTHOE OTHOIIICHUE K IOCTIXKCHUSAM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpaKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHNS:



- TOTOBHOCTh K aKTMBHOMY YYaCTHUIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJEM, CBA3AHHBIX C MPAKTUYECKUM MNPUMEHEHHEM JAOCTHKECHUHN
duzuky;

- OCO3HaHHME BAXHOCTU MOPAJIbHO-ITUYECKUX MPUHIUIOB B JEITEIBHOCTH
y4E€HOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUATHE OSCTETUUECKUX KAdeCcTB (DU3WUYECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHHE IIEHHOCTH (PM3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHUpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTU, BAXKHEUIIIEH COCTABIISIONICH KYJIbTYPHI;

- pa3BUTHE HAay4YHOW JIO0O3HATEIBHOCTH, WHTEpeca K HCCIEI0BaTeIbCKON
NESITEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbSi 1 SIMOUMOHAJIBLHOIO 0JIATONOJTYYHS:

- OCO3HaHUE IEHHOCTH O0e30MmacHoro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMPaBWI OE30MaCHOTO TIOBEJICHMUSI Ha
TpPaHCIIOPTE, Ha JOpOTaX, C OHJICKTPUYECKHUM M TEIUJIOBBIM O0OpYyJAOBaHUEM B
JOMAIIHUX YCIIOBUSIX;

- c(OpMHUPOBAHHOCThH HaBbIKa pedIeKCUHU, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOTO K€ MpaBa y APyroro 4eyoBeKa;

6) Tpy10BOr0 BOCIMTAHMS

- AaKTUBHOE y4YacTHE B PEIICHUWU IMPAKTHYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, Topojia, Kpas) TeXHOJIOTHYECKOW U COLMAIBHOM
HAIPABJICHHOCTH, TPEOYIOMINX B TOM YHCIIEe U (PU3NUECKUX 3HAHUMH;

- HHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MPOdeCcCrid, CBI3aHHBIX C (HUZHKOM;

7) 3K0JOrM4eCKOro BOCIIMTAHMS

- OpHEHTAIUS HA TPUMEHEHNE (GU3UIECKUX 3HAHHUM JIs1 pEIICHUS 3a/1a4d B 00J1acTh
OKpYXaWUIEH Cpeapl, IUIAHUPOBAHUS IIOCTYNIKOB M OLIEHKM WX BO3MOXHBIX
MOCJIEICTBUM JIJIsI OKPY’KAIOLIEN CPEbI;

- OCO3HAaHHE TJIO0AJTHHOTO XapaKTepa HKOJIOTHYECKUX MpoOJeM M MyTed HxX
peLICHUS;

8) amanTauuu K U3MEHAIOUIUMCH YCJOBHAM COUUAJBHONH M NPUPOIHOU
cpeabl:

- TOTPeOHOCTh BO B3aMMOJICHCTBHUH MPHU BHITIOJIHEHUN HUCCIEAOBAHUN M MPOEKTOB
du3nuecKkoi HAMPaBICHHOCTH, OTKPBHITOCTh OMBITY W 3HAHUSIM JPYTHX;

- TIOBBILIEHWE YyPOBHSA CBOEHM KOMIETEHTHOCTHM 4YE€PE3  IMPAKTUYECKYIO
NEATENbHOCTD;



- MOTpPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHCIEe (POPMYyIUPOBATH
UJeH, MOHATHS, TUIIOTE3BI O (PU3UUECKUX 0OBEKTAX U SABJICHUSX;

- OCo3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTu
buzuky;

- IJJAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUIA;

- CTpEeMJICHUE aHAJIU3UPOBATh U BBIBIATH B3aUMOCBSI3U MPUPOJbI, 00IIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOJIb30BaHNEM (U3HUECKUX 3HAHUIA;

- OLCHKa CBOUX JEHUCTBUM C YYETOM BIIHMSHUS HAa OKPYXAKUIYI Cpeny,
BO3MOXKHBIX TJIOOAJIbHBIX MMOCJIEICTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe 0CBOCHHS MPOTrpaMMbl 1O (U3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOyuawmerocs OyayT chOpMUPOBaHbI  MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIONINEC IMO3HABATCIbHBIC YHHBEPCAJbHBIC yUeOHBIC JICHCTBUS,
KOMMYHUKATUBHBIC  YHHUBEpCaJbHbIC  y4eOHbIC  JEHCTBUSA,  PETYJATHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC JICHCTBHUS.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eficTBUS

ba3oBble jornueckue AeMcTBUA:

e BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCHU(PUKAINU, OCHOBAHHS IS
000011IeHNS ¥ CpaBHEHUS,

e BBIBIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B paccMaTpUBAeMbIX (akKTax,
JTAHHBIX U HAOMIOJIEHUAX, OTHOCSIINXCS K (DU3UYECKUM SIBIICHUSIM;

e BBIBIATH MNPUYUHHO-CICACTBEHHBIC CBS3M TMPU U3YYCHUH (DPU3NYECKUX
SIBJICHUI U TIPOIIECCOB, JI€TIaTh BBIBOJBI C MCIIOJIb30BAaHUEM JICTYKTUBHBIX U
WHAYKTHBHBIX yMO3AaKIIOYEHUHN, BBIJBUTATh TUIOTE3BI O B3aMMOCBSI3SIX
(bU3UIECKUX BEITNYNH;

e CaMOCTOSITENIbHO BBIOMPATH CIOCOO pelieHust yuyeOHOW (u3nuecKor 3amaadu
(cpaBHEHHE  HECKOJIBKMX  BApUAaHTOB  peIIeHUs, BbIOOp  Haumbolee
HNOAXOASIIEr0 ¢ Y4ETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS:

e HCIIONB30BATh BOMPOCH! KaK MCCIICIOBATEIILCKUN HHCTPYMEHT MTO3HAHMS,

e TMPOBOJUTH MO CAMOCTOSATENIIBHO COCTABICHHOMY IUJIAHY OMbBIT, HECIIOXKHBIMI
du3nyueckuii  OKCIEPUMEHT, HEOONbIIOE UCCIeNoBaHHe (PU3NIECKOTO
SIBJICHUS,



OIICHUBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, MOTYUYEHHYIO
B XOJI€ UCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITETbHO (POopMyIMpOBaTh OOOOIIEHUS W BBIBOJbLI IO pe3yJbTaTam
IPOBEIEHHOTO HAOJIIOICHUS], ONIBITA, UCCIIEA0OBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEe pa3BUTHE (PU3HUUECKUX MPOIIECCOB,
a Tak)Ke BBIABUTATh MPEANOJ0XKEHUST 00 WX Pa3BUTUM B HOBBIX YCIOBHUSAX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

NPUMCHSTh PA3JIMYHBIE METOJBI, MHCTPYMEHTHI M 3allpoChl TIPH TIOUCKE U
orOope WHPOpPMANMKM WIM JAaHHBIX C YYETOM MPEUIOKEHHON y4eOHOM
dbuznyeckoi 3anauu;

aHAJM3UPOBaTh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH WH(HOPMAIIUIO
Pa3IUYHBIX BUIOB M GOPM IPEICTABIICHHUS,

CaMOCTOSITCJILHO ~ BBIOMPATh  ONTUMAJIbHYHO  (OpMYy  MPEJCTaBICHUS
UHGOPMAIMK M WUTFOCTPHPOBATH PEIIaeMbIC 33J1a4d HECIIOKHBIMH CXEMaMH,
JuarpaMMaM¥, HHOW TpauKoi 1 UX KOMOMHAITUSAMHU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0Ji¢ 00CYXJeHUs y4eOHOTO MaTepHaa, pe3yJbTaToB Ja00paTOPHBIX pabOT
U TIPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl U
BBICKA3bIBaTh HJE€W, HAIlCJICHHbIC Ha pEIIeHHE 3aJaud U TOJACp)KaHHE
0J1aro’KeaaTeaIbHOCTH OOIIEHHS,;

COTIOCTABJISITh CBOM CYXKIEHHUS C CYKISHUSIMHU APYTHMX YYaCTHHKOB JHAJIOra,
0OHApPYXUBATh Pa3TMINE U CXOJCTBO MMO3UITUA;

BBIPQ)KATh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOJUYHO MPEICTABISITh PE3yJbTaThl BBITIOTHEHHOTO (DHU3UYECKOTO OIbITa
(9KCIIEpUMEHTa, UCCIICIOBAHUS, IPOCKTA);

MOHUMAaTh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBUIYaTbHON
paboThI MPU PEIICHUH KOHKPETHON (PU3UIECKOM MPOOIeMBbI;

NPUHUMATH 11eJTH COBMECTHOM JCATEILHOCTH, OPraHU30BBIBATH JICHCTBUS I10
e€ JMOCTH)KCHHUIO: pacIpeaessiTh POJId, 0O0CYXKJaTh MPOILECCHI M PE3YJIbTAThI
COBMECTHOM pabOTHI, 000011aTh MHCHHUST HECKOIBKHX JIIOJICH;

BBITIOJIHSITh CBOKO YacTh PadOTHI, JOCTUTAas KAa4eCTBEHHOI'O pe3ysibTaTa IIo
CBOEMY HAIIPaBJICHHUIO M KOOPJIWHUPYS CBOU JCHCTBHS C JIPYTHMH UYICHAMH
KOMAaH/IbI;

OIICHUBAaTh KA4eCTBO CBOETO BKJaJa B OOMIMHA TPOIYKT IO KPHUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMMOICHCTBHS.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

BBISIBJISTH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYyalUAX, TPEOYIOIIUX IS
perieHus: GU3NUEeCKUX 3HAHUI;

OPUEHTUPOBATBCS B  PA3IUYHbIX  MOJAXOJAaX  NPUHATHS  pPELICHUU
(MHOIMBUIyallbHOE, TPUHATHE pEUIeHUs B TpyMNe, NPUHATHE pELIeHUN
rpynmnoim);

CaMOCTOSITEJIbHO COCTaBISATh AJTOPUTM pelieHus (U3MYecKol 3agauu WU
IUIaHA HCCIIEJIOBAHUSA C YYETOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHUI;
JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMy U IIpejiaraTh IJjaH €€ U3MEHECHUS,
OOBSICHATH  TPUYMHBI  JOCTWOXKCHUS  (HEJOCTHDKCHHSI)  pe3yJbTaToB
NeSATeIbHOCTH, JaBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY;

BHOCHUTHh KOPPEKTUBBI B JACATEIHLHOCTh (B TOM YHCJIE B XOJ BBIOJHEHHUS
(U3UYIECKOTO MCCIICIOBAaHMS WIIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSTEILCTB,
U3MEHMBIIMXCS  CUTYyallMif,  YCTAaHOBJIEHHBIX  OIMMOOK,  BO3HUKIIHUX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JAPYroro 4YesjoBeKa B XOJE CIOpa WM TUCKYCCHU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
NpU3HABaTh CBOE MPaBO Ha OIIMOKY MpH perieHur (PU3HUECKUX 3a7a4 UIU B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHuss B 7 Kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3MUYECKUE M XUMHUYECKUE SBJICHUS, HAOII0eHNE,
AKCIIEPUMEHT, MOJEINlb, TUIOTE3a, CAUHUIBI (PU3NYECKUX BEITUYUH, aTOM,
MOJIEKYJla, arperaTHble  COCTOSIHUS  BellecTBa  (TBEpHOE,  KHUAKOE,
razoo0pasHoe), MEXaHMYEeCKO€ MBIKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAaeKTOpHsS, pPaBHOJACHUCTBYIOIas cuiaa, naedopmaius
(ympyrasi, miacTU4ecKas ), HeBECOMOCTb, COOOIIAOIIUECS] COCY/IbI;

paznuyarh sBieHUs (AuQQy3us, TETUIOBOE ABIKCHHE YaCTHI] BEIIECTBA,
paBHOMEpHOE  JBUXKEHHUE, HEPAaBHOMEpPHOE  JBWIXKEHHUE,  HHEpIIHs,
B3aUMOJICHCTBHE TeJI, pPAaBHOBECHUE TBEPABIX TEI C 3aKPEIUVIEHHOH OChIO



BpallleHUs, Mepeaadya JaBJICHUS TBEPABIMU TEJIAMU, KUAKOCTAMU U Ta3aMu,
atMoc(epHOe JaBleHUE, IUIaBaHUE TeJ, MPEBpALCHUS MEXaHUYECKON
SHEPruM) MO OMUCAHUIO HMX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SIBJICHUI B OKPY>KaIOIIEM
MUpE, B TOM uuciie pu3nuecKue sIBJICHUS B MPUPOJIE: IPUMEPHI ABUKEHHUS C
pa3JUYHBIMUA CKOPOCTSIMU B KMBOM U HEXKUBOW IPUPOIEC, NEHUCTBUE CHJIbI
TPEHUsI B MPUPOJEC U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS] HA >KHUBOM
OpraHu3M, TUIaBaHUE PBIO, phIYArd B TEJI€ UYEJIOBEKa, MPU ATOM IMEPEBOJIUTH
NPaKTUYECKYI0 3aJady B Y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKM) PU3NYECKUX SBJICHUN;

OMHUCHIBATh M3YYCHHBIC CBOMCTBA TeN U (DU3UYECKHUE SIBIICHHS, HCIOJIB3YS
dbu3nveckue BeIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpeMs, MYTh,
CKOPOCTb, CPEJHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSAKECTH, BEC TENa, CUJla
TpeHus, NaBieHue (TBEPIOTO Tela, KUJIKOCTH, Ta3a), BHITAJKUBAIOIIAS CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTb, TUIEUO CHIJIbI, MOMEHT CHUJIbI, KO3 UIIEHT
MOJIE3HOTO  JICMCTBUSI MEXaHU3MOB, KHUHETHYECKas W TNOTEHUHaJIbHas
SHEPrus), MpPU ONHCAHUM TPABUIBHO TPAKTOBATh (PUIUYECKHUIM CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U €IMHUIIBI (PU3NYECKUX BEJIIMYMH,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
IPYTMMH  BEJIIMYMHAMHU, CTPOUTh TpadUKd U3YYEHHBIX 3aBUCHUMOCTEH
(bu3nUeCcKrX BETUYHH;

XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3MYECKUe SABJICHUS U  MPOLECCHI,
UCIIONIb3Ysl TpaBWIA CIOXEHHUS cuil (BIOJb OJHOM mpsiMoit), 3akoH ['yka,
3akoH [lackams, 3akoH Apxumesna, MpaBUIO paBHOBecHs phiuara (OJ0Ka),
«30JI0TOE MPAaBUJI0» MEXAHHMKH, 3aKOH COXPAHEHHS] MEXaHUYECKOW HHEPIHH,
IpU 3TOM J1aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIMCHIBATH €r0
MaTeMaTHYECKOE BBIPAXKEHNUE;

O0O0BSACHATH (PU3MUECKHE SBICHUS, IPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTYyalluldl MPAaKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BbISBIATH
PUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE M3 |—2 JOTHYECKUX
miaroB ¢ omnopol Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(du3HUECKNX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacuy€THbIe 3a7auu B 1—2 eicTBUA, UCHONB3Ys 3aKOHBI U (POPMYIIBL,
CBS3bIBAOIINE (PU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHalIM3a yCIOBHS 3aJayu
3alUChIBaTh KPATKOE YCIOBHE, MOACTAaBIATh (PU3NYECKUE BEIMYHUHBI B
dbopMynbl U TPOBOAUTH PaCU€Thl, HAXOAUTh CIPABOYHBIC JaHHBIE,



HEOOXOJUMBbIE U1 PEIICHUs 3aJ1ay, OLICHUBATh PEATUCTUYHOCTh MOJTYYeHHOMN
(bu3UYeCKON BEIUUUHBIL;

pacrio3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh MpU  MOMOIIU
(bU3UYECKUX METOJOB, B OMHCAHWU HUCCIEIOBAHUS BBIJICNATH MPOBEPIEMOE
npeanoiokeHue (TUMoTe3y), paziudaTh U UHTEPIPETUPOBATH MOJYUYEHHBIN
pe3yibTaT, HaxXOJWTh OIIUOKM B XOJ€ OIbITa, JeJIaThb BBIBOJBI IO €r0
pe3ynbTaTam;

IIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NUECKUX SBICHUN WU (PU3HUECKHUX
CBOMCTB Tei: (HOPMYJIHPOBATH MPOBEPSiEMbIe MPEANOI0XKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEJIOKEHHOr0 00OpYAOBaHMUsI, 3alUCHIBATH XOJ[ OIbITa U
dbopMyIHUpPOBATH BHIBOIBI;

BBITIOJIHSITh TIPSIMbIE M3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tella, 00bEMa,
CUJIbl M TEeMIEpaTypbl C UCIIOJH30BAHUEM AaHAJIOTOBBIX U HHUQPPOBBIX
npuOOpOB, 3amKChIBAaTh TOKa3aHUs MPUOOPOB ¢ ydéTOM  3aJaHHOMN
a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IIPOBOJIUTHh MCCJICOBAaHUE 3aBUCHUMOCTH OJHOW (PU3HYECKON BEITWYHUHBI OT
JIPYrol ¢ HCHOJb30BAaHUEM TMPSIMBIX HW3MEPEHUN (3aBUCUMOCTH TyTH
PaBHOMEPHO JIBIDKYIIETOCS Tella OT BPEMEHH JBUKEHUS TeJa, CUIIbI TPEHHS
CKOJIbKEHMsSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIbl TPEHHsI OT IUIOMIAJAN COMPUKOCHOBEHHS TEJ, CHJIbI
YIPYrOCTH OT Y/UIMHEHUS TMPY>KUHBI, BBITAJKUBAIOLIEH CUJIBI OT 00BEMa
NOTPY>KEHHON YacTH Tella U OT TUIOTHOCTH >KHMJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO TOTPYXKEHO TeJo, YCIOBUH
IUTaBaHUSl TEJN, YCJIOBHI pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU YYEOHOTO HCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBITIOJIHATH
U3MEpEHUs, CIeays NPEeaoKeHHOMY TUjIaHy, (QUKCHpPOBATh pPE3yJIbTAThl
MOJIYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYUH B BHJE MPEIOKEHHBIX
TabyUIl ¥ TPpadUKOB, AEIaTh BEIBOIBI IO PE3yIbTaTaM MCCIIEIOBAHUS;
NPOBOANTh KOCBEHHBIE W3MEpeHUs (PU3UYECKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA JKUJKOCTH U TBEPJIOTO TeJa, CHa TPEHUS CKOJBXCHUS, /TaBICHUE
BO3/lyXa, BHITAJIKUBAIOIIAS CUJIA, JEHCTBYIOMIAs HA MOTPYKEHHOE B KHUIKOCTh
TENO, KOI(PPUIMEHT MONE3HOTO EHCTBUS TMPOCTHIX MEXAHHU3MOB), CIEIYs
NPEIJIO)KEHHON WHCTPYKIIMH: TPW BBITIOJHEHWHW W3MEpPEeHUH coOupaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIYUCIISITH 3HAYCHUE NCKOMOM BEITMYNHEI;
coOoaTh MpaBuUiia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
00opyT0BaHUEM;



e YKa3blBaTh MPUHIIUIBI IEUCTBUSL TPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JAUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapoMeTp, phIyar,
ITOIBMKHBIN M HEOABHIKHBIN OJIOK, HAKIIOHHAS IJIOCKOCTD;

e XapaKTepHU30BaTh MPUHLIUIBI ICUCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOUCTB C ONOpPOM Ha HX OmnucaHus (B TOM 4YHCIE: MOIIIUITHUKH,
YCTPOMCTBO BOJOIMPOBOJIA, TUAPABINYECKUN MPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apeoMETp), UCIONIb3Ysl 3HAHUS O CBOMCTBAX (DU3MUECKUX
SIBJICHUN U HE0OXOMMbIe (PU3NUECKUe 3aKOHBI U 3aKOHOMEPHOCTH;

e TMPUBOJUTH MPUMEPHI (HAXOIUTH WH(POPMAIMIO O MpUMEpPaX) MPAKTUYECKOTO
UCIIOJIB30BaHUSl  (DU3UYECKUX 3HAHUW B TOBCEAHEBHOW JKM3HU  JJIst
obecrnieueHus: 6€30MACHOCTH MPU OOpaIieHUU ¢ MPUOOpPaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, COXPAHEHUS 370POBbsl U COOIOICHUS] HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPY>KaloIlIeH cpenie;

e OCYHIECTBIATH OTOOpP HWCTOYHUKOB uWHpopmamuu B HHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM IMOUCKOBBIM 3alpPOCOM, Ha OCHOBE HMEIOUIUXCS
3HAHUW W NyTéM  CPaBHEHHS  PA3IMYHBIX HMCTOYHUKOB  BBIACISITH
uH(opMalMio, KOTOpas SIBISETCS NPOTHUBOPEUYMBOM WJIM MOXKET OBITh
HEJIOCTOBEPHOIA;

e HCIIOJIb30BaTh IPH BBHIMOJHEHUH YYEOHBIX 3aJIaHUN HAYYHO-TIOMYJSIPHYIO
auTEPaATypy (U3NYECKOrOo COJAEp)KaHMs, CIPABOYHBICE MaTEPHANbl, PECYPCHI
cetu  HMHrepHeT, BiageTb NOpuUEMaMHU  KOHCIEKTUPOBAHUS  TEKCTAa,
npeoOpazoBaHus UHGOPMAITUY W3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBCHHBIC KpaTKHE NMHCHBMEHHBIC M YCTHBIC COOOIIEHUS Ha
OCHOBE 2-3 HMCTOYHUKOB HHGOpMAUM (PU3NUECKOTO COJEpPXKAHUS, B TOM
qucie MyOJIuYHO AeNaTh KpaTKUe COOOIICHHUS O pe3yibTaTax MPOCKTOB WU
y4eOHBIX HCCIICIOBAaHUM, MPU 3TOM TPaMOTHO HCIOJb30BaTh H3YUCHHBIN
NOHATUUHBIA  ammapar Kypca (U3MKH, CONPOBOXKJIATH BBICTYILICHHE
MpE3CHTAlNEN;

e TPH BBIOJHEHUH YYCOHBIX TIPOCKTOB M MCCICAOBAHUN pPACIPEACIIAThH
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUHU C ITOCTABICHHBIMH 3a/1a4aMH, CJICIUTh
3a BBIINOJIHEHHEM IUIaHA [E€HCTBHM, aJ€KBAaTHO OICHHBATh COOCTBEHHBIH
BKJIaJ B  JEATCIBHOCTh  TPYIINbI, BBICTPAaWBaTh KOMMYHHKAaTHBHOE
B3aHMMO/JICHCTBHUE, YUUTHIBasi MHECHUE OKPY>KAIOIIHX.

K koHiy oOydenus B 8 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYJAIOIMHUXCS YMCHHI:

e HCHOJB30BATh MOHATHA: Macca M pa3Mepbl MOJICKYJ, TEIJIOBOE IBHXECHHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUSI BEIIECTBA, KPUCTAUTMYCCKUE U
aMop(dHBIE TeNla, HACHIIIIEHHBINM M HEHACHIIICHHBINH Map, BIAXKHOCTh BO3/yXa,



TEeMIlepaTypa, BHYTPEHHSISI SHEpPrus, TEIJIOBOM JBUraTelb, 3JEMEHTapPHBIN
ANEKTPUUYECKUIN 3apsifl, IEKTPUUYECKOE IOJIe, MPOBOJHUKU M JUDIICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE I10JIE;

paznuuath SBIEHUSA (TEIUIOBOE pacIHIMpEHUE M CKaThe, TeIvionepeaaya,
TEIJIOBOE pPaBHOBECHE, CMAyMBaHHUE, KaNWJUISIPHBIC SBICHUS, HCIapeHUeE,
KOHJIGHCAIIWS, TIUIABJICHUE, KpHUCTa/uiu3auus (OTBEpACBaHHE), KHUIICHUE,
Terionepeaayda (TerIonpoOBOAHOCTh, KOHBEKIIUS, U3YyUYCHHE), DIICKTPU3ALIMS
TeJ, B3aUMOJCHCTBUE 3aps0B, JMCUCTBHUS IJIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHUE, B3aUMOJICHCTBHE MArHUTOB, JEWCTBHE MATrHUTHOTO IIOJS Ha
NPOBOJIHUK C TOKOM, OJJICKTPOMAarHUTHAs WHIYKLUS) IO OINUCAHUI0 UX
XapaKTEePHBIX CBOWCTB U HA OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
(du3nueckoe BICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKPY>KAIOIIEM
MUpE, B TOM 4HcCie (U3UYECKHE SBICHUS B MPUPOJC: TMOBEPXHOCTHOE
HATSDKEHWE W KalWUISPHBIC SBJICHUS B MPUPOJE, KPUCTAIIBI B TIPHUPOJIE,
usnydenue CorHIia, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI, 0Opa3oBaHHUE
pOCBI, TyMaHa, HWHEs, CHera, »>JIEKTpUYECKue sBJIeHUA B aTmocdepe,
AJIEKTPUYECTBO JKMBBIX OpPraHW3MOB, MArHUTHOE Tojie 3emuH, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JIJISl KM3HU Ha 3emJie, MOJSPHOE CHSHUE,
IpyU STOM TIEPEBOAUTH TPAKTUYECKYIO 3ajlayy B YYCOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKHN) (PU3UUECKUX SBICHUN;

OTHCBHIBATh HM3YYCHHBIC CBOMCTBA TeNl M (DU3WUYECKHE SIBIICHHS, HCIIOIB3YS
bu3udeckue BETWYUHBI (TEMIlepaTypa, BHYTPEHHSIS SHEPrus, KOJIHYECTBO
TEIJIOTHI, YACIbHAs TEIUIOEMKOCTh BEIIECTBA, yJeJbHAs TEIUIOTA IUIABJICHMUS,
ylelIbHas TeIUIoTa MmapooOpa3oBaHus, yeJbHas TEIJI0Ta CrOPAaHUs TOTUIMBA,
KO3 (PUIIMEHT TI0JIE3HOTO JIEHCTBUSA TEIJIOBOM MAIIUHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3/1yXa, JJICKTPUYECKHI 3apsi, CHUJIa TOKa, 3JIEKTPUUYECKOE
HaIpSKEHUE, COMPOTUBIECHUE TPOBOJIHUKA, VYAEIBHOE COMPOTUBICHHE
BEIllECTBa, pabOTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKAa), MPU OMNHUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIHOJb3yEeMbIX BEIIMYHH,
0003HAaUeHUsI W CAWHUIBI (PU3NYECKUX BEIMYWH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3WYECKYI0 BEJIMYMHY C JPYTUMH BEIWYMHAMU,
CTPOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH,
XapaKTepu30BaTh CBOMCTBA TeJl, (U3UYECKUE SBICHUS W  TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEeOpuu
CTPOCHHMSI BELIECTBA, MPUHIMUI CYNEPINO3UIUU TMOoJell (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma sl ydacTKa Ienu, 3aKOH



Jlxoyns—JleHna, 3aK0OH COXpaHEHMs DHEPTUM, IPU dTOM JABATh CIIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MAaTEMATUUECKOE BBIPAKEHUE;
OOBSACHATh (PU3UUYECKUE TPOLECChl U CBOMCTBA TeJl, B TOM YHCIE€ U B
KOHTEKCTE CHUTyaluld IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIAThH
NPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE W3 1—2 JIOrMUeCKHX
miaroB ¢ omnopod Ha 1—2 U3yYEeHHBIX CBOICTBAa (PU3MYECKUX SIBJICHUH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIC 3a/1a4u B 2—3 ACHCTBUS, UCHOJIBb3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBAIONINE (PU3MYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1auu
3aIUCBhIBAaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTATOK JAHHBIX IJISl PELICHUS
3a/layu, BBHIOMpATh 3aKOHBI M (POpPMYJBI, HEOOXOIMMBIE NIl €€ pEeIleHus,
OPOBOAUTH pacy€Tbl M CpaBHUBATh IIOJIYyUYEHHOE 3HAayYeHUE (Pu3nueckon
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXKHO PpEIIUTh TpPH [OMOIIHU
(¢u3MUeCKHUX METOAOB, HCIOIB3Ysl ONUCAHUE WCCIEAOBAHMS, BBIIETATH
IPOBEPSIEMOE  NPEANOJNOKEHNE, OLUEHUBATh  NPABUIBHOCTH  IOPSAKA
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

IPOBOJIUTh OMBITHI 110 HAOJIOEHUIO (PU3UUYECKUX SBJICHUN WIH (PU3NIECKUX
CBOMCTB TeJ (KaluJUIpHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JlyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH IpOlLiecca OCTBHIBAHUS U HAarpeBaHMs IpU
U3JIyYEHNUN OT IBE€Ta M3JIy4arouieil (MOIIoNaroe) IoBEpXHOCTH, CKOPOCTh
UCIIapEHMsI BOJBI OT TEMIEPATyphl KUJIKOCTU U IUIOLIAAH €€ MOBEPXHOCTH,
NEKTpHU3alus TeJI W B3aUMOJCHCTBUE  DJIEKTPUYECKHX  3apsOB,
B3aMMOJICHCTBHE IOCTOSHHBIX MAarHUTOB, BU3yaJM3allMsl MarHUTHBIX IOJEN
IIOCTOSIHHBIX MarHUTOB, E€WCTBHUS MarHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM,
CBOICTBA IEKTPOMArHuTa, CBOMCTBA JEKTPOABUIaTENs TOCTOSHHOIO TOKA):
GopMyIupoBaTh MpOBEpSiEMbIe MPEIANOI0KEHUS, COOUpaTh YCTAaHOBKY U3
HPEUI0KEHHOTO 000pYI0BaHUsI, ONMMCHIBATH XOJ OMNbITa U (HOPMYJIUPOBATH
BBIBO/JIbI;

BBIIIOJIHATE IIPSMBIE U3MEPEHUSA TEMIIEPATypbl, OTHOCUTEIBHON BIIAXXHOCTH
BO3/yXa, CHJIbI TOKa, HAIPSKEHUS C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (U3NYECKUX BEIWYHH, CPAaBHUBATh PE3YyJbTaThl M3MEPEHHH C
y4€TOM 3aJJaHHOM a0COIIOTHON MOTPELIHOCTH;

HOPOBOJIUTH HCCIIEIOBAHUE 3aBHCHUMOCTH OJHOW (DU3MUECKON BEIWYUHBI OT
ApPYroi €  HUCHOJIb30BAaHUEM  MPSAMBIX  U3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBIICHUS IIPOBOJHMKA OT €r0 JUIMHBI, IUIOIAAN ITONEPEYHOTO CEUECHUS
U YACIBHOTO CONPOTHBIIEHUS BELIECTBA IPOBOJHUKA, CUIIBI TOKA, MUIYIIETO
yepe3 IMPOBOAHUK, OT HaNpsOKEHUS Ha IPOBOJAHHUKE, MCCIENOBAHUE



MOCJICIOBATEIFHOTO W TMapaJUIeIbHOTO  COCAWHCHWH  TIPOBOIHHUKOB):
TJIAHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHUS,
clenys TPEUIOKEHHOMY TUTaHy, (UKCHpPOBATh PE3yibTaThl TOTYyYCHHON
3aBUCUMOCTH B BHJIE¢ TaOJUI[ M TPaUKOB, JCNIaTh BBIBOJBI 10 pe3ybTaTaM
UCCJICIOBAHNUS,

NPOBOANTh KOCBEHHBIE W3MEpEHUs (PU3MUeCKHX BeIW4YuH (yIenbHas
TEIUTIOEMKOCTh BEIIECTBA, COTIPOTHUBIICHUE MPOBOJHUKA, pab0Ta M MOIIHOCTh
ANEKTPUYECKOTO TOKA): TTAHUPOBATH U3MEPCHUS, cobupaTh
OKCIIEPUMEHTATBHYIO YCTAHOBKY, CJIEIYs TPEIJI0KEHHONH HHCTPYKIIMH, W
BBIYHCIISAT 3HAUCHHUE BEIIMYUHBI,

coOJTI01aTh MpaBUia TEXHUKH OE30MacHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JICHCTBUS U3yUYCHHBIX PUOOPOB M TEXHUYCCKHUX
YCTPOKMCTB C OMOPOM Ha MX ONMUCaHUsA (B TOM YHCJIC: CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETp, IapoBasi TypOWHa, aMIEPMETp, BOJBTMETP, CUETUUK
AIICKTPUYECKOW DHEPTHUH, JIEKTPOOCBETHTEIIbHBIC MPUOOPHI, HarpeBaTCIbHBIC
AIIEKTPOIIPUOOPHI (mpuMepsi), AIEKTPUYCCKUE IIPEIOXPaHUTEIH,
AIIEKTPOMArHUT, 3JEKTPOJIBUTATENb MOCTOSSHHOTO TOKA), UCTIONb3ys 3HAHUS O
CBOMCTBAX  (U3MYECKMX  SBJIEHUW U  HeoOXonumble  (U3UUYECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUUECKHE YCTPOMCTBA U H3MEPUTENIbHBIE TPUOOPHI
0 CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KHUJAKOCTHBIA TEPMOMETp, TEPMOC,
NICUXPOMETP, THUTPOMETpP, JABUTaTEIb BHYTPEHHETO CrOpaHUs, JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMBbI AIEKTPHUUECKUX IENeH ¢ MOCIe0BaTeIbHBIM |
napajjieIbHBIM COCTMHEHUEM DJIEMEHTOB, pas3iinyasi YCIOBHBIE 0003HAYCHUS
AJIEMEHTOB AJIEKTPUUECKUX IICTICH;

NPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMAIIMIO O MPUMEPAX) MPAKTUIECKOTO
UCTIONIb30BaHUS  (PU3WYECKUX 3HAHUW B TIOBCEAHEBHOM KU3HU JUIA
oOecrieueHus1 O€30MACHOCTH MPHU OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3J0POBBSI U COONIOJCHHSI HOPM SKOJOTHYECKOTO
MTOBEJCHUS B OKPYKAIOIIEH CPEAE;

OCYIIECTBIISITH IOUCK MHGOpMauK (pU3NIECKOro cojepkanus B MHTEpHETE,
HAa OCHOBE WMEIONINXCS 3HAHUW W IMyTEM CpPaBHEHUS JOTOJHUTEIBHBIX
MUCTOYHUKOB BBIICIATh HWH(POPMAIUIO, KOTOpas SBISETCS MPOTHBOPECUNBOMN
WJTH MOXKET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh TPHU BBIIOJHCHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
AUTEepaTypy (HU3MUECKOTO COMEpIKAaHMsI, CIPABOYHBIC MaTepUaJIbl, PECYPCHI



cetu  UHTepHer, BnaaeTh NOpuéMaMM  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(YOPMALUMHU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE IHCHBMEHHBIE UM KpaTKHE YCTHBIE COOOLIEHUS,
0000mass uUHPOpMAIIMI0O U3  HECKOJbKMX MCTOYHUKOB  (DU3UYECKOTO
collepKaHMsl, B TOM YHCIIe MyOJIMYHO MPECTaBIATh PE3YIbTaThl MPOEKTHON
WIM HMCCIIEIOBATENbCKON AEATENbHOCTH, MPU 3TOM TPAMOTHO HCIOJIb30BaTh
U3yYCHHBIH  TOHATUIHBIA  ammapar Kypca (U3HKH, COINPOBOXKIATh
BBICTYIIJIEHUE TIPE3EHTAIUEH;

OpU  BBIIIOJIHEHUH YYE€OHBIX TMPOEKTOB M HCCIENOBAHUN (U3HUUECKUX
IPOLIECCOB  paclpenessiTh OOS3aHHOCTH B TIpPyHIe B COOTBETCTBUU C
NOCTABJICHHBIMU 3a/lauaMM, CIEJUTh 32 BBIIOJIHEHUEM IUIaHa ACHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLEHMWBAaTh COOCTBEHHBI BKJIAJ B
JESTENBHOCTD TPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBUE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K koHiy oOyueHus B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepragbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~MEXaHWUYECKOT0 JBIKEHHs, jaedopmarus (ympyras,
IIacTUYecKasi), TpeHHE, IEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh H
NEePErpy3Kd, ILEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO, IEHTP TKECTH
TBEPJOTO Tejla, pPAaBHOBECHE, MEXaHWYECKHE KoJIeOaHWs W BOJIHBI, 3BYK,
uHDpa3ByK W YIBTPa3ByK,  OJJEKTPOMAarHUTHbIE  BOJIHBI,  IIIKaja
AJICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JTAJIbHO3OPKOCTH, CHEKTPHI
UCITyCKaHUS M TIOTJIOIICHMS, alb(a, OeTa- W ramMma-usIydeHHs, W30TOIIHI,
siIepHAsi DHEPreTHKa,;

pasnmuuath SIBICHUSA (PAaBHOMEPHOEC M HEpPaBHOMEPHOE IMPSIMOJMHEHHOE
JIBIDKCHHE, PaBHOYCKOPCHHOE TMPSMOJHUHEHHOE JBHXKEHHE, CBOOOJHOE
NaJICHUE TeJl, pABHOMEPHOE JIBUKEHHUE MO OKPY>KHOCTH, B3aUMOJIEUCTBUE T,
pEaKTHBHOE JBIKEHHE, KoJjieOaTelbHOE JBIKEHUE (3aTyXamolde u
BBIHYXKJICHHBIE KOJICOaHWs), PE30HAHC, BOJIHOBOE JIBUKEHHE, OTPAKCHUE
3BYyKa, MPSMOJIMHEHHOE paclpoOCTpaHECHHUE, OTPAKECHUE U TIPEJIOMJICHHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIEKTP U
CIO0XXKEHHE  CIEKTPAJIbHBIX IIBETOB, JHCIEPCHUS CBETAa, €CTECTBEHHAs
PaJMOAKTUBHOCTh, BO3HWKHOBEHHE JMHEMYATOTO CIEKTpa H3JIYyYCHHS) IO
OMHUCAaHUI0O WX  XapaKTepHBIX CBOMCTB M HA  OCHOBE  OIIBITOB,
JTEMOHCTPUPYIOIINX JAHHOE (PU3HYECKOE SBJICHHUC;

pacrno3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3UUECKUX SIBICHUM B OKPYKAIOIIEM
Mupe (B TOM 4uclie (pU3NYECKUEe SBICHHUS B MPHUPOJIC: MPUIUBBI U OTJIMBHI,



nBrKeHHEe IUIaHeT COJHEYHOW CHCTEMBI, PEAKTUBHOE JBHKEHHE IKHBBIX
OpraHW3MOB,  BOCIPHUATHE  3BYKOB  JKMBOTHBIMHU,  3E€MIIETPSACEHUE,
CEHCMMYECKHE BOJIHBI, I[yHaMH, 3XO, ILIBETa Te€J, ONTUYECKUE SBICHUS B
npupoje, OWOJOTMYEecKOoe JEeWCTBUE BUAUMOrO, YIbTPA(QHUOIETOBOTO U
PEHTI€HOBCKOTO  W3JIYYEHHMM,  €CTECTBEHHBbI  paJMOaKTUBHBIA  (OH,
KOCMHMYECKUE Jy4H, PAJUOAKTHUBHOE H3IyYEHUE NIPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJAMOAKTUBHBIX H3JIYYEHHH HA OpraHuM3M YeNOBEKa), MpPH ITOM
NEPEeBOJIUTh MPAKTHUUECKYIO 3ajladyy B y4eOHYIO, BBIACNSTH CYIECTBEHHbIE
CBOMCTBA (MpU3HAKHN) PU3UYECKUX SIBICHUN;

ONMKCHIBATh HM3YYECHHbIE CBOWCTBA Tell U (U3MUECKHE SIBJICHUS, HCIONb3YS
¢u3znueckre BENWYUHBI (CpPelHssi M MTHOBEHHAash CKOPOCTh Tela MpH
HEPaBHOMEPHOM JBWKEHHMHM, YCKOPEHHE, IIEpEMEIIECHUE, IyTh, YIIOBasd
CKOpPOCTb, CHJIa TpPEHUS, CUJla YIPYTOCTH, CHUJA TSHKECTH, YCKOpEHHUE
CBOOOJHOTO TMaJieHHs, BeC Tella, HMIYJIbC Telld, WMIYJIbC CHIIbI,
MexaHuueckass paboTa ¥ MOIIHOCTh, IMOTEHIMAJbHAs DJHEpPrus Tea,
NOJHATOTO HaJ NOBEPXHOCTHIO 3€MJIM, MOTCHIHAJIbHAS SHEPIUsl CHKATOU
NPY>XUHBI, KHHETUYECKasi YDHEPT U, MOJIHAST MEXaHUYECKasi SHEPTHUsl, IEPUOJT U
yacToTa KoJjieOaHW#, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBETA, MOKA3aTelNb MPEJIOMIICHUS CPEJIbl), PU OMHCAHUH MPABUIIBHO
TPAKTOBaTh (PU3NYECKUN CMBICI HCIOIB3YEMBIX BEIMYMH, OOO3HAUYECHUS U
eAVHUIIBI PU3NYECKUX BEIIMYUH, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIIUE JAHHYIO
¢u3MUeCKyl0 BEJIMYMHY C JPYTUMU BEJIMYMHAMHU, CTPOUTH TrpaduKu
M3YYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHUUH;

XapaKTepu30BaTh CBOMCTBAa TeJl, (U3UUECKHE SBICHUS U TMPOIECCHI,
UCIIONb3ysl 3aKOH COXPAaHEHWUS DHHEPrUMU, 3aKOH BCEMHMPHOIO TATOTEHUS,
IPUHLMI CYNEPIO3ULMNA CUJI, IPUHIIUII OTHOCUTEIIBHOCTU [ anunes, 3aKOHbI
HproToHa, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U IIPEITOMIICHHUS
CBETA, 3aKOHBbI COXPAHEHUS 3apsJA0BOIO M MACCOBOIO YHCEN IIPU SACPHBIX
peaknusx, TpH DITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIIMChIBAaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;

OOBSCHATH (hU3MUECKHE TPOIeCCHl M CBOMCTBa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyalluldl MPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BbISBIATH
NPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE M3 2—3 JOTHYECKHUX
oiaroB ¢ Omnopo Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(Gu3nYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTth pacuéTHble 3a7a4yu (OMUpAarolIUecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJb3Ysl 3aKOHBI U (POPMYIIbI, CBSI3bIBAIONINE (DU3NUYECKUE BEJIIMYMHBI: Ha
OCHOBE aHAJIN3a YCJIOBHUS 3aJa4d 3aIMCHIBATh KPATKOE YCIOBHUE, BBIABIATH



HEJIOCTAIOIINE WM HU30BITOUHBIE JaHHbIC, BBIOMPATh 3aKOHBI U (HOPMYJIBL,
HEOOXOMHUMBIE JJII  PEIICHHS, TPOBOAUTh pPACUETHI W  OICHUBATH
PEATHCTUYHOCTH TIOJTYYEHHOTO 3HAUCHUS (PU3NICCKOIN BEITMYNHEI;
pacmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO PEIIUTh TPH  ITOMOIIH
bU3UYECKUX METOJIOB, WCHOJb3ysl OINUCAHUE HWCCIEI0BaHUs, BBIICIAThH
npoBepsieMOe  MPEANOJIOKEHUE,  OIEHHUBATh  MPaBUIBHOCTh  MOPsJIKa
NIPOBEJICHUS UCCICAOBAHMS, JIeJIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YIIbTATHI
HaOJIFOJICHUH U OIIBITOB;

IIPOBOJUTE OTBITHI 1O HAOJFOJCHUIO (DM3UYCCKUX SBICHUN W (PU3NUSCKUX
CBOMCTB Ten (M3yuye€HHE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS
SHEPTUH, 3aBUCUMOCTh TIeproa KoieOaHU! MPYKUHHOTO MAasSTHHKA OT MacChl
rpy3a W JKECTKOCTH TIPYXXHUHBI M HE3aBUCUMOCTh OT aMIUTATYABl MaJIbIX
KosieO0aHuii, MPSMOJIMHEWHOE PACIpOCTPAHEHUE CBETAa, Pa3joXKeHue Oeroro
CBETa B CIICKTP, M3yYE€HHE CBOMCTB HM300paKCHHUS B IUIOCKOM 3epKajie U
CBOMCTB H300pakeHHsI TMpeAMeTa B coOuparonieil JuH3e, HaOI0JeHue
CIUTONTHBIX M JIMTHEWYATBhIX CIIEKTPOB U3YyYCHHUS): CAMOCTOSITEIIBHO COOMpaTh
YCTAaHOBKY U3 M30BITOYHOTO HaOOpa 000py0BaHUS, ONMKUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThbl, GOPMYIUPOBATH BHIBOBL;

IPOBOAUTH TPU HEOOXOJUMOCTH CEPHUI0 MPSMBIX HM3MEPEHHH, ONpeess
CpelHee 3HaueHue wu3MepsieMoil BenuuMHbl  ((POKyCHOE paccrosiHue
cobuparorieli  JMH3bI), OOOCHOBBIBATH BBIOOP  crocoba  HM3MEpPECHHS
(u3MepuTeIbHOTO Mpudopa);

IPOBOAUTH  MCCIEJOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYUH C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEpPEHUN (3aBUCHUMOCTh IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBIDKEHMH 0€3 Ha4aJIbHOW CKOPOCTH, IMEeproIa KoJeOaHmit
MaTEMaTUYECKOTO MAasTHUKA OT JIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS
CBETa OT yrJja MaJeHus U yIJia MPeJOMIICHHsI OT YIJia MaJeHHsl): TNIAHUPOBATh
UCCJIEIOBAaHNE, CaMOCTOSATEIBHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh
PE3yNbTATHl TOJYICHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BHUJE TAOIHII
U TpaUKOB, JIeTIaTh BBIBOJIBI TI0 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEPEHUsT (DU3UUECKUX BEIMYUH (CPEIHSSI CKOPOCTh
¥ YCKOpPEHHUE TeJia IPH PaBHOYCKOPEHHOM JIBIDKCHHUH, YCKOPEHUE CBOOOTHOTO
najgeHus, >KECTKOCTh TMPYXHHBI, KOID(PUIMEHT TPEeHUS CKOJIbKEHUS,
MeXaHM4eckass paboTa M MOIIHOCTb, YacTOoTa M MEPUOA KOJIeOaHUM
MaTEMATUYECKOTO U MPYKUHHOTO MAsSTHUKOB, ONITHYECKAs CHUJla COOUparoniei
JUH3bI, PpaJUOAKTHUBHBIA (OH): TJAHUPOBATH M3MEPEHUs, COOUpaTh
DKCIICPUMEHTATBPHYI0  YCTAHOBKY W  BBINONHATH W3MEPEHHsSI, CIEIys
MPEIIOKCHHOW ~ WMHCTPYKIMHM,  BBIYUCIISATH  3HAYCHHE  BEIWYWUHBI U



aHAJIM3UPOBATh MOJTYyUYEHHBIC PE3YIbTAaThl ¢ YUETOM 3aJaHHON MOTPEIIHOCTH
U3MEpPEHUN;

coO01aTh MpaBUjia TEXHUKH 0O€30IacHOCTU MHpU paboTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

pasnu4aTh OCHOBHBIE TIPU3HAKH HM3YYCHHBIX (PU3WYECKHX MOJCIICH:
MarepuagbHas TOuka, a0COMIOTHO TBEPIOE TENO, TOUECYHBIN UCTOYHUK CBETA,
Jdy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs MOJelb
aTOMHOTO $]1pa;

XapaKTepU30BaTh MPUHITUIIBI JICHCTBUS U3yUYCHHBIX PUOOPOB M TEXHUYCCKHUX
YCTPOWCTB C OMOPOM Ha WX OMHCaHUs (B TOM YHUCIE: CIOUAOMETD, NATUYUKU
TIOJIOKEHUS, PACCTOSTHUS U YCKOPEHHs, pakeTa, dXOJIOT, OYKH, TMEPHUCKOII,
¢doToamnmnapar, ONTUYECKUE CBETOBOJbI, CIEKTPOCKOI, TO3UMETp, Kamepa
Bunbcona), ucCmonib3yss 3HAHMS O CBOWCTBAaX (PU3WYCCKHUX SIBICHUH U
HE0O0XOMMbIe PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHBIC PUCYHKH H3YUYCHHBIX TEXHUUYCCKHUX
YCTPOWCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH
peIIeHnr y4eOHO-TIPaKTHYECKUX 3a7ad, ONTUYECKUE CXEMBI JUISI TIOCTPOCHHSI
U300paKeHUH B IJIOCKOM 3€pKajie U cCOOMparoliei JINH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUS ~ (PU3WYECKUX 3HAHUW B TIOBCEJAHEBHOM KU3HU A
oOecrieueHusi 6€30MaCHOCTH MPHU OOpAIICeHUH C MPUOOpAMU U TEXHUYECKUMU
YCTPOMCTBAMHU, COXpAHEHUs 3JI0POBBSI U COOJIIOICHHSI HOPM SKOJOTHYECKOTO
TIOBE/ICHMSI B OKpPYKAIOIIEH cpelie;

OCYIIECTBIISITh MOUCK MHGOpMaIHK (pu3nIecKoro cojepxkanus B MHTepHere,
CaMOCTOATENHHO  (OPMYJIUPYS TOWCKOBBIA  3alpoOC, HAXOJIUTh IYTH
OTpEJICICHNs] JOCTOBEPHOCTH TOJNYYeHHOM WHGOpMAIMK HAa OCHOBE
MUMEIOIIUXCS 3HAHUN U JOTIOTHUTEIbHBIX HCTOYHHKOB;

UCIIOJIb30BaTh TPH BBIIOJIHEHUH YYEOHBIX 3aJJaHUN HAYYHO-TIOMYJISPHYIO
AUTEepaTypy (HU3UUIECKOTO CONEpIKaHHs, CIPAaBOYHBIE MaTepUalbl, PECYPCHI
cetu  UuaTepHer, BiajeTh npuéMaMM ~ KOHCTICKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHus HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IHMCHMEHHBIE M YCTHBIE COOOILICHHS Ha OCHOBE
uHPOpPMAIIMK W3 HECKOJbKMX WMCTOYHUKOB (U3MUECKOTO COACpPKaHUA,
nyOIMYHO TMPEJCTABIATh PEe3yabTaThl NMPOCKTHOW WM HMCCIIETOBATEIHCKON
JESTENHHOCTH, TIPA ITOM TPAMOTHO HWCIIOJIH30BaTh M3YyYCHHBIN TMOHATHIHBIN
anmapar HW3yd4aeMmoro pasjaena (QU3UKH W CONMPOBOXKIATH BBICTYIJICHUE
npe3eHTanuen ¢ yaéToM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTtejibHbIE
padoThI padoTsl pecypebi
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY/KAOLIEro MUpa
11 ®dusurka - Hayka o0 MpUpoJIe 2 1 bubmmorexa [TOK
' https://m.edso0.ru/7f416194
bu6moreka [IOK
12 DH3HUCCKHUE BOMUHHEI 2 1 https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 TO3HAHUS 2 1 https://m.edso0.ru/7§416194
Hroro mo pazgeny 6
Pasznen 2. [lepBoHayaibHbIe CBEJICHUS 0 CTPOCHUM BellleCTBA
2.1 Crtpoenue BemecTa 1 bubmorexa [IOK
' p m https://m.edsoo0.ru/7f416194
29 JBrykeHre u B3aUMOACHCTBUE YaCTHII 2 1 bu6mmoreka [JOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 Mexanuseckoe ABiokenne 3 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, Macca, mIoTHOCTS 4 1 https://m.edso00.ru/7f416194



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

bubnuoreka [IOK

33 Cuna. Bugpt cun 14 2 https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasjen 4. /laBieHue TBEPABIX TeJl, }KMAKOCTEH W ra3oB
41 Masnenue. [lepenaya naBieHuss TBEPABIMUA 3 bubnuorexa [JOK
' TeJIaMH, YKUIKOCTIMU U ra3aMu https://m.edso00.ru/7f416194
bu6mmoreka [{OK
4.2 Jlapierne KuocTh ° https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4.3 Arvocheproe rasienne 6 https://m.edsoo0.ru/7f416194
44 JleiicTBHE KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znesa 5. Pabora 1 MOIIHOCTh. JHEPTrUst
bu6mmoreka [IOK
51 Pabora 1 mompocTs 3 . https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
5.2 Hpocrsie Mexanm3mb! S 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
53 Mexasurieckas sueprius 4 1 https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PezepBHOE 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
https://m.edsoo.ru/7f416194

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM T T EHIRL I T re— (uudposbie)
NMPOrpaMmblI Bcero 5 p oOpa3oBaTtejibHbIE
padoTsI padoThI pecypesI
Pasnen 1. TensoBble siBIeHUs
11 CtpoeHnue u CBOICTBA BEIleCTBA 7 bubmorexa HOK
' P m https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
12 Teruioseie mpouecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiieKTpuYecKHe M MATHUTHbBIE SIBJICHUSA
21 DIJIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tella 7 1 bubnuorexa [JOK
' U MX B3aHMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHutHbie Bt 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DICKTPOMATHHUTHAS I KIIHS 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM udposbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1nchp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4decKkoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmoreka [IOK
1.2 Bzaumoneiictue ten 20 1 3 https://m. edsoo.ru/7f41a4a6
bubmoreka [IOK
1.3 3aKOHE COXPaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexann4eckue K0J1e0aHUSA M BOJHBI
bu6moreka [IOK
2.1 Mexannyeckue KoJieOaHus 7 3 https://m. edsoo.ru/7f41ada6
bu6mmoreka [JOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro mo pazgeny 15
Pa3znes 3. DileKTPOMATHUTHOE 1M0JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DIEeKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pasnen 4. CBeToBbI€ SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI PaCIPOCTPAHEHUSI CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI M onTHYECKHE TPUOOPHI 6 3 bubnuoreka [IOK



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

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

bu6mmoreka [IOK

4.3 Pasnoxxenne 6eoro cBeTa B CIIEKTP 3 2 https://m.eds0o.ru/7f41ada6
Hroro no pazgeny 15
Paznea S. KBanTOBBIE sIBJICHUS
bubmmoreka [{OK
5.1 Hcnyckanue U MorjoueHue cBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.2 CTpoemme aTomHoro sipa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SAnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBropuTe1bHO0-00001IaK0 1M MOAYJIb
6.1 [ToBTOpeHuUe 1 0000IIEHNE COACPIKAHUS 9 5 bubnuorexa [JOK
' Kypca dhu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

DJiIeKTpoHHbIE U POBLIE
o0pa3oBaTtejibHbIE

pecypchbl

®du3nka — Hayka o npupoje. SABineHus
pupoipl. DU3HYECKUE SBICHHUSL.

CraproBast tuarHoctTiudeckas padboTa.
MexaHnnueckue, TEerIoBbIe, SJIEKTPUUECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE SIBJICHHUS

duznueckre BEININHEBI U UX U3MEPCHHUC

Ypok-uccnenoanue "N3mepenne
TEeMIIepaTypbl IPU MOMOUIH KUIKOCTHOTO
TEepMOMETpA U AaTYMKA TeMIepaTypsl"

Kak ¢u3uka u mpyrue ecTeCTBEHHbIE HAYKH
M3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN
MeToJ mo3HaHus. Onucanue pu3nIecKux
SIBJIEHUH C IIOMOIILIO MOJIeIeH

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

Ypok-uccnenoanue "[IpoBepka runoTesbl:
JAIbHOCTH MOJETA MIapuKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MyCKa"

Crpoenue BemiecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0a

Z[BI/I)KCHI/IC JacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenopanue «OnbITHI MO
HaOII0JICHUIO TETNIOBOTO PACIIMPEHUS



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

ra3oB»

10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocBsI3b MEX Iy CBOMCTBAMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
12 Mexannueckoe BrkeHue. PaBHomepHoe u bubnuorexa [JOK
HEPaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EAHUITBI CKOPOCTH. bubmmorexa [TOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytn 1 BpeMeHU JBUKEHUS bubmmorexa HOK
https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3akoH nHepiuu. Bzanmoencraue
15 Ten E:K MpUYMHA I/IBMpeIII{eHI/ISI CKOpOléTI/I bubmmorexa HOK
https://m.edsoo.ru/ff0a0c10
JBUKCHUS TEJ
IImoTHOCTE BemecTBa. Pacuetr Macchel 1 bu6moreka [IOK
16 .
o0beMa TeJa 1Mo ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa5£ paborta «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemrenue 3agay nmo reme "IInoTHOCTE bu6mmoreka [JOK
BerecTra" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3ydenue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmarin)
MPYKUHBI OT MPUIIOKEHHON CHITBD)
21 SABnenue Tarorenus. Cuna TsHKECTH
CBs13b M@Ky CHUJION TSKECTH U MacCCOU Bubmiorexa LIOK
22 tena. Bec tena. Pemenue 3aga4d no teme

"Cuna Tspxecta"”

https://m.edsoo.ru/ff0al778



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

23 Cuna TsKeCcTH Ha APYrux IUlaHeTax. bubnuorexa [JOK
dusnyecKue XapaKTePUCTHKH IIJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Mswepenne cu. Jlunavomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuotexa [JOK
OJTHO¥ mpsiMoii. PaBHOIe#icTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme
"PaBHonelicTByrOmas cui"
28 Tpenue CKOJIbKEHNSI U TPEHUE MTOKOSI. bubnuoreka [JOK
Tpenue B mpupojie ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydyenne
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubnuorexa [JOK
CHJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 PemeHI/Iev 3aja4 Ha OnpejieneHue
PaBHOACHUCTBYIOIIEH CHIIBI
Pemenue 3agau no remam: «Bec tena»
31 «Fpa(bnqecfoe M300pakKeHUE CHUID) «C’I/IJ'IBI» bubmorexa [IOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHICTBYIOIIAS CHID»
KonTposnbHas paborta no Temam:
32 «MexaHnueckoe JBIkeHuey, «Macca,
IUIOTHOCTBY, «Bec Tenay, «"paduueckoe
n3o0paxenue cumy, «CHIIbD)
33 JlaBnenue. CriocoObl yMEHbIICHUS U bubnuoreka [JOK
YBEIMUCHHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a bubnmoreka [JOK
0T 00bEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPIbIMHU TEIAMH, bu6mmoreka [JOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

KUIKOCTSIMU U ra3amMu. 3axoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
IEUCTBUEM CHJIbI TSKECTH https://m.edso0.ru/ff0a2718
37 Pemenue 3agau no reme «/laBienue B bubnuotexa [JOK
KHJIKOCTH U rase. 3akoH [lackais https://m.edsoo.ru/ff0a2826
bubmmoreka [{OK
38 Coobuaiontecs cocyAs! https://m.edsoo.ru/ff0a2970
39 IManpaBnmuueckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [IopiIHEeBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Tpuannsl
a1 CYIIIECTBOBAHUS BO3IYIIHONW 000JIOUKH bubnuorexa [JOK
3emin. 3aBHCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HaJl YDOBHEM MODSI
42 Bec Bo3myxa. ATmMocdepHoe naBiieHHe E&Igg:?/(;;?elaii(?rﬁ/ﬁanbSa
43 N3mepenue armocdeproro napnenus. OnbIT bubnuorexa [JOK
Toppuuesiu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HaJl YyPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JaBJICHHE HA Pa3JIHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme "AtMmocheproe
naBieHue"
JleiicTBHE KUAKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TeJI0. ApXHUMeI0Ba EH@I_HOTeKa HOK
cuna ttps://m.edsoo.ru/ff0a3276
48 JlaGopaTopHnas pabora «OnpezneneHne bubnuorexa [IOK

BBITAIKMBAIOILIEH CUIIbI, JEUCTBYIOIIEH Ha

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a3136
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TCJIO, IIOTPYKCHHOC B X XUIAKOCTbH»

Jlaboparoprast paboTa 1o Teme
«HccnenoBanue 3aBUCMOCTH Beca Tela B

bu6mmoreka [IOK

49 BOJIC OT 00bEMA MOTPYKEHHOH B )KUAKOCTD 1 https://m.edsoo.ru/ff0a3514
YacTH TeJIay
bu6mmoreka [{OK
50 Hnaparue e https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHcTpynpoBanue
o1 apeoMeTpa WK KOHCTPYHUPOBAaHUE JOJAKU U 1
onpeaeseHue €€ rpy30noabEMHOCTH "
Pemenne 3amaa mo remam: «IInaBanme
52 CYJOB. BOSJIJ;XOHHaBaHI/Ie», «JlaBrenue bubmmorexa HOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6moreka [IOK
53 Mexanmicckas pabora https://m.edsoo.ru/ff0a3f82
bu6moreka [IOK
54 MoriHocTh. EAUHHIEI MOIITHOCTH https://m.edsoo. ru/ff0a3f8?
55 Ypok-uccnenoBanue "Pacuyétr MOIIHOCTH, 1
pa3BUBAEMOM MPHU MOIBEME 0 JIeCTHUILIE"
56 [Ipocthie Mexanu3Mmbl. Poruar. PaBHoBecue
CHJI Ha pblyare
KontponbHas padoTa no teme «JlaBienue
57 TBEPJIBIX TN, )KUJIKOCTCH U Ta30By /
Bcepoccuiickas npoBepouHas padbota
PesepBHrlit ypok. PaboTta ¢ Tekctamu 1o
Teme «JlaBineHue TBEPABIX TEN, )KUAKOCTEH U bu6mmoreka [JOK
58 o .
ra3oBy / Bcepoccuiickas mpoBepovHast https://m.edsoo.ru/ff0a4ffe
pabota
59 Pbruaru B TexHMKe, OBITY U IPUPOJIE. 05 bubnuorexa [IOK

Jlaboparopnast pabota «VccrnenoBanue

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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YCJIIOBUI PAaBHOBECHS pblUara

60 Pemenue 3asau 1o Teme «Y cIoBuUs 1 bu6mmoreka [{OK
PaBHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
KoadurmenT none3noro neicTBUs

61 Mexanu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIIOHHOU IIIIOCKOCTH

62 Pemenne 3agau o reme "Pabora, 1 bubmmoreka [{OK
MomtHoCTh, KIT/T" https://m.edsoo.ru/ff0a4c48

63 Mexanunueckas sHeprust. Kunernueckas u 1 bubnuorexa [JOK
MOTEHIHAIbHASI SHEPTHSI https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUN 1 bubmorexa IOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"DKCEePUMEHTAIBLHOE ONPEICIICHUE

65 W3MEHEHUS KUHETUYECKOU U 1 1
MOTEHIIMATBLHON SHEPTUH NPU CKAThIBAHUU
TeJa 0 HAKJIOHHOM MJIOCKOCTH"

66 KontponbHas padota o teme «Pabora u 1
MOIIIHOCTb. DHEPIHs»

67 PesepBHbIit ypok. PabGoTta ¢ TekcTramu no 1 bubnuoreka [JOK
TeMe "MexaHnueckoe ABKeHueE" https://m.edsoo.ru/ff0a4dee6
PesepBHbIit ypok. PaboTta ¢ TekcTramu no

68 1
teme "PaboTta. MoutHoCcTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe I poBbIE

Ne i/t Tema YpoKka B KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
cero padoTsI padoThbI pecypchl
HOBHBIC TTOJIOKCHHSI MOJICKYJISIPHO-
1 IE)I:HGOTH%(G:KOOI;II geoeppm u I(/)Iieorfni;e 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, )KUAKOTO U 1 bubnuotexa [JOK
ra3000pa3HOro COCTOSIHMI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO, KUJIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA 1
OCHOBE TIOJIO’)KEHHI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 bubmorexa I[IOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSDKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmotera [IOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YaCTHI]
Buytpennss sueprusi. CriocoObl U3BMEHEHUs bubnuoreka [JOK
9 . 1 )
BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Brer Temnonepeatin ! https://m.edsoo.ru/ff0a6412
n
L utmomsostmine rensonim choiers semeers | 1 ) Bu6mnoresa LIOK
" https://m.edsoo.ru/ff0a65c0
Y MaTepUaJioB B LIEJSIX SHEProcOepexeHMs
12 KoanuecTBo TemnoTsl. Y AcnbHAS 1 bu6mmoreka [JOK

TCIIJIOCMKOCTb

https://m.edsoo.ru/ff0a6976



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
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YpaBHEHHE TEIIOBOTO OanaHca.

bubnuoreka [IOK

13 TeriooOMeH 1 TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabdora "VccaemoBanne
14 ﬂBJIG}?I/ISI TIE)EHJIOCI;)(SMGH’& pu CMJ;HH/IBaHHH bubmmorexa LHOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSYCH BOJIBI
Pacuer xonmdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIIIEMOTO MM MTPH OXJIKICHUU
16 JlabopaTtopHnas padota "Ornpenenenue bubnuorexa [JOK
yIIEIbHOMN TEIIOEMKOCTH BelecTa" https://m.edso0.ru/ff0a6bb0
17 DHeprus TOIMBA. Y IeinbHas TEmIoTa bu6moreka [IOK
CTOpaHUs https://m.edsoo.ru/ff0a7b5a
IImaBnenue  oTB BaHN
18 K;;cf;nneqecinxezgﬁ. i’ae?ILHaﬂ TEroTa bubmaorexa LIOK
https://m.edsoo.ru/ff0a71d2
[JIaBJIEHUS
JlaGopaTtopHnas padorta "OnpeneneHue bubnuorexa [JOK
19 N " :
yIEIbHOM TEIUIOTHI TUIABJICHUS JIb1a https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHICHCAIIHSL. bu6moreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Terwiora
napooOpa30BaHMs U KOHJICHCAIIUH. bu6mmoreka [JOK
21 .
3aBHCHUMOCTD TEMITEPATYPHI KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO JTaBJICHHS
Bnaxxnocts Bo3ayxa. JlabopaTopHas paboTa
22 "Onpenenenue (I)lﬁochenblzloﬁ I;nan(EIOCTH Bubmzorexa LHOK
. https://m.edsoo.ru/ff0a7628
BO3JIyXa
23 Pemenne 3a1a4d Ha onpe/ieicHUE BIAKHOCTH
BO3JIyXa
[TpuHIHTIBI paOOTHI TETIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. J[Buratenb BHyTPEHHET O
CrOpaHus
25 KIIJ] TermoBoro npuratens. TenaoBbie bubmuoreka [{OK



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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JIBUTATENIH U 3alATA OKPYKAIOLIEH Cpebl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsI U IIPEBPALLEHUS S3HEPTUU

26 B TEIUIOBBIX IMpOIleccax
IToaroToBKa K KOHTPOJIBLHOM
27 Te(;fe ?TZHJIELBI)I: ﬂBﬁZEHﬂ?HE;EEE;;II:}) bubmorexa HOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BEIIECTBA
KontpoibsHas padora no teMe "TemmoBeie
28 ;{Bnelfnﬂ. I/I3M£HGHI/IC arperaTHbIX bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHHH BEIllECTBA
29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUIECKUX 3aPsSI0B
30 Ypok-uccnenoBanue "IIeKTpu3aus Te
WHAYKIIMEN U IPU COMPUKOCHOBEHHH "
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpudeckoe mnojie. HanpsskeHHOCTh
32 3neKT[f)quc1<oro TTOJIS. HpI/I:HI_II/IH bubmmorexa IOK
. https://m.edsoo.ru/ff0a8a0a
CYIIEPITO3HITUH DIICKTPUUECKUX TTOJICH
33 Hocurenu snekTpuyueckux 3apsijios.
DneMeHTapHbIi 3apsia. CTpoeHrue aroMa
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHECHHS DIIEKTPHUYCCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha TPUMEHEHUE CBOMCTB bu6mmoreka [JOK
SIIEKTPUYECKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
JIEKTPUYECKHI TOK, YCJIIOBHS €r0
36 caymechOBaHmI. I/IC”,F(}),‘IHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JIecTBHS 2IEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 3IEKTPUYECKOTO MOJISI HA POBOJIHUKYU U

JUDJIEKTPUKH"
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39 DIEKTPUYECKUM TOK B METaJLIaX, bubnuorexa [JOK
KHUAKOCTAX M Tazax https://m.edsoo.ru/ff0a9838
40 DJNeKTpruYecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna toka. JlaboparopHas padora bubnuotexa [JOK
41 " " 0.5 .
W3MepeHue 1 peryaupoBaHUe CHITbI TOKA https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HarpsikeHue. BoirbTMerp.
42 Jla6o IZlTO Hast a6o£a "N3mepenue u b 0.5 bubmorexa LHOK
paTopHai p P ' https://m.edsoo.ru/ff0a9el4
pETryIIMPOBaHUE HAMTPSHKCHUS
CornpoTHBIeHHE MPOBOAHUKA. Y IETBHOE bubnuotexa [JOK
43 .
COIPOTHBIJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH
3IIEKTPUUECKOTO COMPOTUBIICHUS bubnuorexa [JOK
44 1 .
MIPOBOJIHUKA OT €r0 JUTHHBI, IJIOIIA K https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYEHNs U Marepuana"
3aBUCUMOCTbD CHJIBI TOKA OT HAMPSHKEHUS. bubnuotexa [JOK
45 .
3akon Oma Jij1s1 yyacTka Iernu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas pabora "VMccnenoBanue
16 3aBUCUMOCTHU CHJIBI TOKA, UIYILIETO Yepe3 1 bu6moreka [IOK
PE3UCTOP, OT COMPOTHBIICHHUS PEIUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarensHOE U MapauIEIBLHOE
COEJIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas padota "IIpoBepka mpaBuia
48 CJI0’KEHUS HANPSHKEHUM Mpu 1 bubnuoreka [JOK
MOCJIeI0BATEIbHOM COCIMHCHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
n
| oo o Tioonca wase [ momosanox
o pH riap N https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3a1ay Ha npuMeHeHne 3akoHa Oma bubnmoreka [JOK
JUIS Pa3JIMYHOTO COCMHEHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa ¥ MOITHOCTb MEKTPUUYECKOTO TOKA. bubnuoreka [IOK
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3akon xoynsi-Jlenna

https://m.edsoo.ru/ff0ab124

Jlaboparopnas padota "OnpeneneHue

bubnuoreka [IOK

52 1
pabOThI ¥ MOIITHOCTH 3JIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKHE IEITH U IIOTPEOUTENIH
53 JJIEKT pnqecxoﬁ ;ﬂe iU B 6I:)IT KopoTtkoe bubnmorexa LIOK
P p y- Rop https://m.edso0.ru/ff0ab660
3aMBIKaHHE
54 IlocTosIHHBIC MAarHUTEI, MX B3aNMMOICHCTBHE
55 Ypoxk-uccnenosanue "M3yduenue nonen 1 bubnuotexa [JOK
[IOCTOSIHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTHOE Tosie. MarauTHOE T0J1e 3eMITH bubmmoreka [{OK
U €ro 3Ha4YeHue Ul )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo
TeMe "DIEeKTpUUECKUE 3apsabl. 3apsoKeHHbIE bubnuotexa [JOK
57 o . )
Tella U UX B3auMoercTBus. [10CTOSTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"
KonTtponsHas padoTa o treme
"DneKTpruUecKue 3apsaanl. 3apssKeHHBIC Tena
P 1¢ 3apit p o bu6moreka [IOK
58 H UX B3auMmoeicTBus. [locTOSIHHEBIA ]
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Beepoccuiickas
poBepoyHas pabora
PesepsHrIii ypok. PaboTa ¢ TekcTamu 1Mo
p" yP N . " bu6mmoreka [JOK
59 teMe "T1oCTOSIHHBIN AMEKTPUIECKUi TOK" / .
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepodHas paboTa
OmnpIT Dpcrena. MarauTHoe noJje
60 JJICKT Hzecxi[)ro TOKa MarauTHoe I0Jie bubmorexa [IOK
P https://m.edsoo.ru/ff0ac1d2
KaTYILIKH C TOKOM
[IpuMeHeHre 3JIEKTPOMArHuTOB B TEXHHKE.
61 H§60 aTopHas a6(f)Ta "UsyueHue aeHCcTBUS 0.5 bubmorexa [IOK
patoptasi b i A | ' https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TOJIsl Ha MPOBOTHUK C TOKOM
DIIEKTPOABUTATEIIb IOCTOSHHOTO TOKA.
poZ . bubmuoreka [JOK
62 Hcnonb3oBaHue IEKTPOIBUTATENCH B

TCXHHUYCCKHUX YCTPOﬁCTBaX U Ha

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ab124
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
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Tpancropre. JlabopaTtopHas padora
"KoHCcTpynpoBaHnue u u3ydeHue padoThl
9JeKTpoABUTaTesns"

OneiTel @apases. 3aKOH MEKTPOMarHUTHOM

63 neaykuu. [Ipasuio Jlenna .
DnekrporeHeparop. CrocoObl MoTydeHUs
64 ANEKTPUUECKOI PJHEPTUU. DIEKTPOCTAHITUI 1
Ha BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
[ToaroroBka K KOHTPOJBHOM paboTe MO
65 TeMe "DIEeKTpuYecKrue U MarHUTHbIE 1
sIBJICHUS"
66 KonTponbHas pabora o teme 1 bubnuoreka [IOK
"DIEKTPUIECKNE W MarHUTHBIC SBICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1 bubnuoreka [IOK
teme "TerioBsie sBaCHUS" https://m.edsoo.ru/ff0accbe
68 PeseprubIit ypok. PaboTta ¢ Tekctamu mo 1
TeMe "MarauTHsele ABICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe I poBbIE

Ne i/t Tema YpoKka Beero KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxeHnue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEIILHOCTh 1 bubnuotexa [JOK
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWHOE IBUKEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE
4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBIOKEHHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMKEeHHS. ['paduk 1
CKOPOCTH
/ R S —— ) ) ubmiorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JIBUKEHHH 110 HAKIIOHHOW TJIOCKOCTH
8 CBoOognoe nmagenue teir. OneiTel [ anunes 1
9 A N Bufimorera LIOK
’ https://m.edsoo.ru/ff0ael76
yrJ0Basi CKOPOCTHU
10 LleHTpOoCcTpeMUTENbHOE YCKOPEHHE 1
11 IlepseIii 3akoH HproToHa. BekTop cuiibl 1 Eﬁﬁ/ﬁiﬁiﬂﬁ/maemz
12 Bropoit 3akoH HeroTona. 1 bubnuorexa [IOK

PaBHOielicTBYOIIAs CHIIA

https://m.edsoo.ru/ff0ae72a
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bubnuoreka [IOK

13 Tperuii 3akon Herorona. Cynepno3unus cui https://m.eds00.ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB bubnuorexa [JOK
HproTrona https://m.edsoo.ru/ff0aeb6c
bubnuotexa [JOK
15 Cuia ynpyrocru. 3axon I'yxa https://m.edscﬂ).ru/fanecaZ
16 Pemenue 3agau nmo teme «Cuiia ynpyrocTu
17 JlabopaTtopHas pabota «OnpeneneHue bubnuotexa [JOK
KECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cuna Tpeni Pits:/im edso0 ru/ioaf73s
19 Pemenue 3agau no reme «Cuia TpeHUS» Bubmaotexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "Onpenenenue bubnuorexa [JOK
K03 GHIIHEHTa TPEHUSA CKOIBKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agay o treme "3akonnl HeroToHa. bu6moreka [IOK
Cuna ynpyroctu. Cuia tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuna TSKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaAeHuUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBuKeHUE TET BOKPYT
23 rpaBuTaniioHHOTrO 1eHTpa (ComHeyHas
cuctema). ['amaktuxu"
24 Pemrenne 3amay nmo teme "Criia TSHKECTH U bu6mmoreka [JOK
3aKOH BCEMHPHOI'O TATOTEHHS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuuecKasi CKOPOCTb. bubnunoreka [JOK
HeBecoMOoCTh 1 mieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOYKH.
AbcomotHOo TBEpIOE Teno. PaBHOBecue bubnmoreka [JOK
26 TBEPAOTO TeJa C 3aKPEIUIEHHOI 0ChIO https://m.edsoo.ru/ff0afe36
BpamieHus. MomeHT cuibl. LleHTp Tsbxectn
o7 PaBHOBecHe MaTepuanbHOW TOUKH.

AbcomoTHO TBEpIOE Teno. PaBHOBecHe
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TBEPAOIO TENA C 3aKPEMIEHHONW OChIO
BpaieHuss. MoMeHT cwibl. LIeHTp TspkecTn

Pemenne 3aga4q mo reme "MOMEHT CHUIIBL.

bu6mmoreka [{OK

28 LlenTp TspxecTn" https://m.edsoo.ru/ff0b02b4
| st ool e o ek B LOK
BsammoeiicTaie Ten” https://m.edsoo.ru/ff0b0408
0 Moot ammene. uGmiorexa LIOK
BsammoeiicTaie Ten” https://m.edsoo.ru/ff0b06ec
g | o M o, S oo 10K
N https://m.edsoo.ru/ff0b07fa
HEYINpyroe B3auMoIeHCTBHE
30 Pemrenne 3aga4 mo reme "3akoH coxpaHeHUs bubnuoreka [JOK
umysabca" https://m.edsoo.ru/ff0b096¢
33 Ypoxk-koHpepenius "PeakTHBHOE IBIKCHHE
B IPUPOJIC U TEXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh Etptlggjl/(r)r:.eelijig)(.)rllf/mbOaS 4
35 PaboTa cuibl TSOHKECTH, CHIIBI YIIPYTOCTH U bubmuoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpenenecHue
36 paboThI CUJIBI TPEHUS TTPH PaBHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTAIbHOMN
TTOBEPXHOCTH
37 Ces3b sHeprun 1 padboTsl. [loTeHmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKOW PHEPTHH https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE
40 JIaGopatopHas pabota «/3ydeHne 3akoHa bubnuorexa [IOK

COXPAHCHUS SHCPIrUM»

https://m.edsoo.ru/ffOb12fe



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

a1 KonebarenbHoe ABMIKEHHE U €TI0 bubnuoreka [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaeOanus. BeiHyXIeHHBIC bubnuotexa [JOK
KoJiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuii ¥ IPY>KMHHBIM MassTHUKH
Vpok-uccnegoBanue «3aBUCHMOCTE IEPUOJa
44 K(I))J'Ie6aHI/Iﬁ (f[T AKECTKOCTHU MPYKUHBI U P bubmmorexa LHOK
https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
45 [IpeBparienue sHEPTUN TPU MEXAHUUYECKUX
KOJIeOaHMAX
Jlaboparopnas padora «OnpeaeneHue
46 qaCTopTH I/IpHeprOlIa Kone6a1:11/§?1 MIPYXKUHHOT'O bubmorexa LIOK
https://m.edsoo.ru/ff0blaec
MAasATHUKA»
Jlaboparopnas padora «IIpoBepka
47 HeaaBI:/Ich;ocmpnepnona IfonegaHHﬁ rpysa bubmorexa I[TOK
’ https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MaCChI Tpy3a»
Mexanndeckue BoHbl. CBOMCTBA
48 MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0b21fe
TTOTIEPEYHBIC BOJTHBI
49 Ypok-koHpepenius "MexaHnueCcKre BOJHBI
B TBEpJ0oM Tene. CeilicMuyeckue BOJIHbI"
50 3ByK. PactipocTpaneHnne u oTpakeHHUE 3ByKa
51 Ypok-uccnenoanue "Habnrogenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTBH 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI pe30HaHC
53 Ypok-koHpepenus "YnbpTpa3ByK u bu6mmoreka [JOK
" )
MH(pa3BYK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJLHOM padOTE MO TEM
54 "321?(0?{13 coxpaHoeHI/l:;. Me())(alfnggc;pleo o bubmiorexa [IOK
i https://m.edsoo.ru/ff0b25f0
KOJICOAHUS U BOJIHBI
55 KonTtponpHas pabota o Teme "3aKoHsbI
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coxpaHeHus. MexaHu4eckue KoJieOaHus u
BOJIHBI"

DNEeKTPOMarHuTHOE TOJIE.

bu6mmoreka [{OK

56 DJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanme bubnuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yueHne cBOCTB
59 BJII)GKTPOMaFIi[I/ITHHX BOJ'IHy: TIOMOIIBIO bubmorexa LHOK
https://m.edsoo.ru/ff0b2c6c
MOOmIBHOTO Tenedona"
60 Pemenwue 3a1a4 Ha OTIPE/IENCHHE 1aCTOTEI
JUTAHBI 3JICKTPOMArHUTHON BOJTHBI
61 DJIEKTpOMAarHuTHasi IpupoJia CBETA. bubnuorexa [JOK
CkopocTh cBeTa. BotHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 pacrpocTpaHeHHe CBIe)Ta. 3armenust ComHIa bubmorexa I[TOK
https://m.edsoo.ru/ffob3658
u JIyHbI
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha I;IpI/IMeHeHI/Ie 3a1<01§a OTPaKEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS bubnuoreka [JOK
cBera https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 I/ICHOJILS.OBg{II)/Ie nonHorlz) BHYTPEHHETO bubmorexa HOK
https://m.edsoo.ru/ff0b3c5c
OTpaXCHMsI B ONTHYECKUX CBETOBOJAX
JlaboparopHas pabota "HccrnenoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Ty4a OT yIJia MajeHus Ha TpaHulle "BO3IyX-
cTeko""
67 Ypoxk-koHpepenuus "McnoapzoBaHue
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MOJIHOTO BHYTPEHHET'0 OTPaKeHUSI:
CBETOBO/IbI, OITHKOBOJIOKOHHAS CBSI3b"

68 JIun3el. OnTHYecKas Cuja JIMH3BI bubmorexa HOK
' https://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n300pakeHUH B IMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
TOpHast Ta "On HHA
70 gii;gioig paacgjg:Hjm 51) O?'Ii)f/lifeeCKO;I CHUJIBI bubmmorexa [TOK
g " https://m.edsoo.ru/ff0b4206
coOMparoIIe JINH3BI
7 VYpoxk-koudepennus "OnTuyeckue JIMH30BbIC bubnuotexa [JOK
npuoopsr" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 xak ontuueckas cucrema. 3peHue bubmorexa I[TOK
: https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledextor 3penus. Kax
COXpPAaHUTH 3peHue"
| Smemems Som oo crery, O Busorea 10
' https://m.edsoo.ru/ff0c0f4c
uBeToB. /{ucnepcus cera
JlaGopaTtopnas padota "OMBITHI 11O
75 Pa3lIoKEHUIO OEJIOT0 CBETa B CIEKTP U bubmuoreka [JOK
BOCIIPUATHIO [[BETA MMPEIAMETOB IIPH MX https://m.edsoo.ru/ffOcOe2a
HaOJIIOICHUH Yepe3 [IBETOBbIC (PUIHTPHI"
Ypok-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: IucIiepcus, uHTephepeHITUI U
mudpakms”
77 OmnsiTel Pezepdopaa u miianerapHas Moiesb bubnuoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens atoma bopa
79 Hcnyckanue 1 MOrioeHNe CBeTa aTOMOM. bubnmoreka [JOK
KBanThl. JInHeiuaTeie CrieKTphl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue cnekTpoB bubnmoreka [JOK

ucnyckanus"

https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0b3f2c
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

bubnuoreka [IOK

81 PaoaKTHBHOCTE H 6€ BHAEL https://m.edsoo.ru/ff0c1672

82 Crtpoenue atomHoro siipa. Hykionnas bubnuotexa [JOK
MOJIeTb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIC TIpeBparnicHust. 30ToIbI bubmorexa HOK

https://m.edsoo.ru/ff0clal4

84 Pemenne 3agau mo teme: "PannoakTUBHBIC bubmmoreka [{OK
npeBparieHus" https://m.edsoo.ru/ff0clb4a

85 ITepwo momypacmana

86 Ypoxk-koupepenius "PagnoakTuBHbIE bubnuorexa [JOK
U3IYYEeHUs B IPUPOJIE, MEIUITMHE, TEXHUKE" https://m.edso0.ru/ff0c2126

87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnuoreka [JOK
3apsIOBOTO U MAacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3U aTOMHBIX sA1iep. CBA3b MaCChI bubnuorexa [JOK
U SHEPIHH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cunTte3a u neneHus siaep. bu6moreka [IOK
Wctounuku sHeprun CoJHIIA U 3BE3 ] https://m.edsoo0.ru/ff0c1e88
Ypoxk-koHdepennus "SnepHas sHEpreTUKA.

91 JlelicTBUS paIMOAKTUBHBIX U3JIYYEHUM Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJILHOM paboTe MO Teme

92 "DJIeKTPOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIeKTPOMArHUTHBIC BOJIHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBJICHUS "

KonTtponbHas pabora o teme
93 "DIEeKTpPOMAarHUTHOE MOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBJICHUS "
94 IToBTOpenue, oboOeHue. JlabopatopHsie bubnuorexa [IOK

paboTsl o Kypey "B3aumoaeiictsue Ten"

https://m.edsoo.ru/ff0c245a
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[ToBTOpenue, o6o0menue. Pemenne

bubnuoreka [IOK

95 ';')acqume " KaquTBE')'HHbIX 3a/1a4 1Mo TeMe 1 https://m.edsoo.ru/ff0c2572
TennoBsle poueccsl
[ToBTOpenue, 06006menHue. Pemenue Bubmiorexa [IOK
96 pacYeTHBIX M KAYECTBEHHBIX 33]1a4 110 TEME 1 .
" o https://m.edsoo.ru/ff0c2a22
KII/] TernoBbIX ABUTaTENEH
97 paceermtn cavcersenm s moeve | 1 BuSmroresa L1OK
%,) e https://m.edsoo.ru/ff0c2b30
KII/] snexTpoycTaHOBOK
98 [ToBTOpenue, 06061menue. JlabopatopHsie 1 1 bubnuorexa [JOK
paboThI 1o Kypcey "CBeToBbIe SIBICHUS" https://m.edsoo.ru/ff0c2c52
I1 .P
99 Te(:ciTT(;fd?Ece)’:e?\;f %Zizilm 232;2§e}1m B 1 bubmorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
100 [ToBTOpenue, 0606menue. Pabora c 1 bubnuoreka [JOK
tekctamu 1o teme "Kosebanus u BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6moreka [IOK
Tekctamu 1o TeMe "CBeToBbIe siBlIcHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢duzuka"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O

7 KIIACC

OBLIEI'O OBPA3OBAHUA

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pa3nuyaTh SBJICHUS MO OMHUCAHUIO X XapAKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrmo3HaBaTh MPOSIBIEHHE HM3YyYEHHBIX (U3NYECKUX SBICHUH B
OKPYKaIOIlleM MHpE, B TOM uucie (GU3NYeCKUe SBIEHUS B MPUPOAE, MPHU
9TOM TMEPEBOJUTH MPAKTHUUYECKYI 3aJady B Y4eOHYIO, BBIIEIATH
CYULIECTBEHHbIE CBOICTBA (ITPU3HAKU) PU3NYECKUX SBJIECHUI

1.4

OTIMCBHIBATh U3YUYEHHBIE CBOMCTBA TEN M (PU3MUECKHE SIBJICHUS, UCTIOJIb3Ys
¢usznueckue BETUYMHBI, TMpPU ONHCAHUM TPABWIBHO TPaKTOBATh
(u3nyecKuit CMBICII HCIOJIb3YEMBIX BEJIMYMH, HX OOO3HAuYeHUSA U
€AUHULIBI (U3NYECKUX BEIMYMH, HAXOAUTh (DOPMYIIbI, CBS3bIBAIOIINME
JaHHYIO0 (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIIMYMH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKHE SIBICHUS M IPOILECCHI,
UCIIOJIb3YSl M3YyYEHHBIE 3aKOHBI, TMPU ITOM JIaBaTh CJOBECHYIO
(hOopMyITMPOBKY 3aKOHA U 3aMMChIBATh €T0 MaTEMaTHUYECKOE BhIPAKECHHE

1.6

OOBSACHATH (PU3MUECKUE SIBJICHMUS, MPOLIECCHI U CBOMCTBA TeJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1 — 2
JIOTUYECKHX IIIaroB ¢ OMopoi Ha 1 — 2 M3y4eHHBIX CBOKWCTBA (PU3UUECKUX
SIBJICHUHN, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemars pacdy€THble 3amaud B 1 — 2 NEHCTBHA, HCIOJIB3YS 3aKOHBI U
(dopMmyinbl, cBs3bIBaroIMe (U3NYECKUE BEIMYUHBI: Ha OCHOBE aHAJIU3a
yCJIOBHS 3a7]a4Ml 3allUCBIBAaTh KPaTKOE yCIOBHE, MOJCTABIATh (pU3HUECKHe
BEJIMYMHBI B (OPMYJIBI U HPOBOAUTH PAcU€Thl, HAXOJUTH CIPABOYHBIC
JIaHHbIE, HEOOXOIUMbIE JJIsl PelIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh
NOJy4eHHOM (pr3nyecKol BEIMUMHBI

1.8

pacCiio3HaBaThb HpO6J'IeMBI, KOTOpPBIC MOKHO pCHIUThL IIpU TMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOAOB, B OIIMCAHUHN UCCIICAOBAHUA BBIACIATH IIPOBEPACMOC
IMPEATIOJIOKCHUC (FI/IHOTe3Y), pa3invyaTb 151 HHTCPIIPETUPOBATDH
HOJ'Iy‘lGHHLIfI pe3yibTaT, HAXOAUTH OIINOKH B X04€ OIIbITa, MO€J1aTh
BBIBO/JIBI 110 €T'0 PE3yJIbTaTaM

1.9

MPOBOJUTH OMNBITHI MO HAOMIOAECHUIO (U3MYECKUX SABICHUM WU
¢buznyeckux CBOJCTB TEN: bopmynupoBaTh IIPOBEPsIEMBIE
IIPEIIOJIOKEHHS, cobupartpb YCTaHOBKY u3 MIPETI0KEHHOTO
000pyI0BaHUs, 3aMCHIBATH XO/1 OTIBITAa U (POPMYIUPOBATH BBHIBOIBI




1.10

BBITNIOJIHATh TPSAMBIE U3MEPEHUS C HWCIHOJIb30BAHHUEM AaHAJIOTOBBIX H
nupoBEIX NPHOOPOB, 3amMHUCHIBATh MOKAa3aHUA NPUOOPOB C Y4ETOM
3aJJaHHOHM a0COJIOTHOM MOTPENTHOCTH U3MEPEHU I

1.11

IPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTH OJHOM (PH3MUECKON BETMUNHBI OT
IPYrol ¢ WCHOJB30BaHUEM IMPSAMBIX HW3MEPEHUH, Y4acTBOBAaTH B
IUIAHUPOBAaHUK  y4eOHOTO HCCIEeNOBaHMs, COOMpaTh YCTAHOBKY H
BBITIOJIHATh U3MEPEHUs, CIeAys NpEeAIOKEHHOMY IUIaHy, (HUKCHPOBATH
pe3yabTaThl TOJYYCHHONW 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHJIE
NPEUIOKEHHBIX Ta0MuIl M rpaduKoB, NeNaTh BBIBOJBI MO PE3ylbTaTaM
HCCIEI0OBAaHUS

1.12

MIPOBOJUTh KOCBEHHbIE HM3MEPEHMs] (PU3MYECKUX BEIUYMH, CIEIys
MPEII0KEHHOW HMHCTPYKIMM: TPU BBINOJIHEHUU H3MEpPEHU colOuparb
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY UM BBIYMCIIATH 3HAYEHHE HCKOMOM
BEJINYUHBI

1.13

coOroAaTh npaBuia TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTopHbIM
000pyTI0BaHHEM

1.14

yKa3bIBaTh MPUHLUIBI AEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOICTB,
XapaKTepU30BaTh MPUHIUMBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB € MOMOIIbIO X OMHCAHUS, UCHOJb3Ysl 3HAHUS O
CBOMCTBaX (hM3HUECKUX SIBJICHUM U HEoOXoaumble (prU3HUecKUe 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOIUTH  TpHUMEpPbl  (HaXOJAUTh  HUHPOPMAIIMUIO O  TIPUMEPAX)
MPAKTUYECKOTO HCIIOJIB30BaHUS (PM3MYECKMX 3HAHWK B TIOBCEIHEBHOM
YKU3HU I 0oOecTieueHrsl 0€30TacCHOCTH MPpU 0OpaIieHuy ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COONIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPY)KAIOIICH cperie

1.16

OCYIIECTBJIATh OTOOP HMCTOYHWUKOB HWHMopMmanuu B ceTd VHTEpHET B
COOTBETCTBHUH C 33JIaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIITHXCS
3HAaHUH ¥ TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIICTATH
uHopMaInoo, KOoTOpas SBJISETCS MPOTHBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOU

1.17

UCIOJIb30BaTh MPU BBINOJHEHUH yYEOHBIX 3aJlaHUN HAYYHOIOMYJISIPHYIO
auTepaTypy  (U3MUECKOrO  COJEp)KaHWs, CIpPAaBOYHBIE MaTepHUAalbI,
pecypcbl cetu MHTepHeT, BIajeTh NMpuéMaMyu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

co37aBaTh COOCTBEHHBIC KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(pOpMAIHK GUINIECKOTO COJACPKAHUS, B TOM
yyclie MyOJUMYHO JeNaTh KpaTKhe COOOIIEHHsI O pe3ylibTaTax MpPOEKTOB
WIK y4eOHBIX MCCIEIOBaHUN, TPU 3TOM TPaMOTHO MCIIOJIb30BaTh
U3yYCHHbI TOHATHHMHBIA ammapaT Kypca (U3MKM, CONpPOBOXKIATh
BBICTYIUIEHUE NIPE3CHTALUEN

1.19

IIpU BBITIOJIHCHUHA y‘Ie6HBIX IMPOCKTOB H HCCeI0BaHUM pacnpeacisiTh
0053aHHOCTH B rpymmne B COOTBCTCTBHUU C IIOCTABJICHHBIMH 3aJdavddaMU,
CJICOAUTb 3a BBIIIOJHCHUECM IIJIaHa HCP’ICTBHﬁ, aJICKBATHO OIICHHUBATDH
COOCTBEHHBIM BKJ1a/l B JACATCIIBHOCTD TPYIIIIHI, BBICTpauBaTh
KOMMYHHUKATHBHOC B3aHMOHCﬁCTBHC, YYUTBIBAS MHCHUC OKPYIKAIOMINUX




8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pa3nuyaTh SBJICHUS MO ONMHUCAHUIO X XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIHX JaHHOE (DU3UUECKOE SIBICHUE

1.3

pacno3HaBaThb MPOSIBIEHHE M3YyYEHHBIX (U3NYECKUX SBICHUH B
OKpY)KaIoIlleM MHpE, B TOM uucie GU3NYEecKHe SBJICHMS B IIPUPOJIE, TIPU
9TOM TMEpPEBOJUTH MPAKTHYECKYI 3aJady B Y4eOHYI0, BBIIEIATH
CYLIECTBEHHbIE CBOICTBA (ITPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTMCHIBATh U3yYEHHbIE CBOICTBA TeN U (PU3HUECKUE SBICHUS, UCIIOJIb3YS
¢u3znueckue BETUYMHBI, TMpPU ONHCAHUM TPABWIBHO TPaKTOBATh
(u3MUecKuil CMBICI KCIOJIb3YeMbIX BEIMYMH, 0003HAUYEHUS U €IUHUIIBI
(u3MUecKUX BENWYMH, HAXOIUTh (GOPMYJbl, CBS3BIBAIOIIME JaHHYIO
(u3MyYecKyl0 BENMYHHY C JPYrUMH BEJIMYMHAMHU, CTPOUTH TIpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SIBJICHUS W IPOIECCHI,
WCIOJIb3YSl M3YyYEHHblE 3aKOHBl, NpPH OSTOM JaBaTb CIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMKChIBATh €70 MATEMaTHUYECKOE BBHIPAKEHUE

1.6

OO0BACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBISAThH
MIPUYHUHHO-CIICICTBEHHbIE CBS3H, CTPOUTh OOBACHeHHWe u3z 1 — 2
JIOTHYECKHX IIaroB C MOMOIIb0 1 — 2 U3ydeHHbIX CBOWCTBA (PU3MUECKHUX
SIBJICHUHN, GU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

peuarb pvaéTHBIe 3aJa4u B 2 -3 HeﬁCTBHﬂ, HCIIOJIb3YyA 3aKOHbI H
(bOpMy.]'IBI, CBs3bIBAIOIIHNEC (bPISI/I‘IeCKI/IC BCJIIMYHMHBI: Ha OCHOBC aHaJln3a
YCIOBHUA 3ada4dd 3alHCbIBATH KPAaTKOC€ YCIOBHUE, BBIABIATL HEOOCTATOK
JaHHBIX i1 PCEIICHHA 3aJia4di, BBI6I/IpaTI) 3aKOHBI H (bOpMynBI,
HCO6XOI[I/IMI>I€ aas eé pelICHusA, IIPOBOJAUTH paC‘léTLI n CpaBHHBATb
IMOJIYYCHHOC 3HAUYCHUC (1)I/I3I/I‘ICCKOI71 BCINYHHBI C U3BCCTHBIMU JaHHBIMHU

1.8

paciio3HaBaThb HpO6J'IeMbI, KOTOpPBIC MOYKHO PpCIIWTL IIpUd IIOMOIIH
(1)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJIb3YA OIIMCAHUC HCCICAOBAHUS, BBIACIIATH
IMPOBCPACMOC IIPCAIIOJIOKCHUE, OLCHHBATH IIPABUJIBHOCTL IIOpPsAJAKa
IMPOBCACHUA UCCIICIOBAHUA, CJIaTh BBIBOAbI

1.9

OPOBOJIUTH ONBITBI 10 HAOMIONEHHIO (U3NYECKUX SBJICHUH WIH
¢bu3nyeckux CBOMCTB TeN: bopmynupoBaTh IIPOBEpSIEMBIE
IIPEIO0JIOKEHNUS, cobupatb YCTAaHOBKY W3 IIPEI0KEHHOTO
000pyJI0BaHUs, OMUCHIBATh X0 OTBITA U (POPMYIUPOBATH BHIBO/IBI

1.10

BBINIOJIHATH  MPAMBIE U3MEPEHUS C  MCIOJIBb30BAaHUEM  AHAIOTOBBIX
npuOOpOB U AATYMKOB (PU3MUECKUX BEIWYUH, CPABHUBATH PE3yIbTaThI
M3MepeHuit ¢ yuéToM 3aaHHO abCOIIOTHOM MOTPENTHOCTH

1.11

IpOBOAUTH UCCICAOBAHUC 3aBUCUMOCTU OJIHOH (I)I/I3I/I‘-ICCKOI‘/’I BCJIIMYHHEBI OT
I[perfI C HUCIIOJIB30BaHHUEM MMPAMBIX I/I3MepeHI/II711 IJIaHUPOBATH
HCCIICJOBAaHUC, CO6I/IpaTB YCTAHOBKY H BBIINIOJIHATL U3MCPCHHA, CIICAYA




MPEUIOKEHHOMY  TUIaHy, (PUKCHpPOBAaTh  PE3yNbTaThl  IOJYYEHHOM
3aBHCHMOCTM B BHJE Tabmul MW TpauKoB, JAeiaTb BBIBOJBI IO
pe3yibTaTaM UCCIEeN0BaHUs

1.12

IPOBOJUTh KOCBEHHBIE M3MEPEHHS (PM3MUYECKHX BEIMYWH: TUIAHUPOBATH
U3MEpeHusi, CcoOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  CIEIys
IPEJI0KEHHOW MHCTPYKIUH, Y BBIYUCIISATh 3HAUEHNUE BEJTUUHHBI

1.13

coOr0AaTh MpaBuia TEXHUKU O€30MIaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM

1.14

XapaKTepu30BaTh NPUHIMIIEI  JCHCTBHS HM3YYCHHBIX MNPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX OMMCAHUS, MUCIOJb3Yys 3HAHUS O
CBOMCTBaxX (U3MYECKUX SBJIEHUH M  HEOOXoAuWMble  (QU3NYECKHE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MNPOCTBIC TCXHHUYCCKUEC yCTpOfICTBa U HU3MCPHUTCIBHBIC
HpI/I60pI)I Imo cxeMaM M CXEMATH4YHbBIM PHCYHKaM, COCTaBJIATH CXCMbI
JJIEKTPUYECKUX LeNed ¢ TMOCIEN0BAaTebHBIM W MHapaJuleIbHBIM
COEIMHEHUEM DJIEMEHTOB, pa3jfyas yCJIOBHbIE 00O3HAUYEHHUS SJIEMEHTOB
AJIEKTPUYECKUX LETeH

1.16

NPUBOJUTH  NpUMEpbl  (HAXOAUTH  HMHPOpPMALMIO O  IMPUMEPAX)
MPaKTUYECKOTO HCIOJIb30BaHUS (PU3MYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU Ui obecriedeHnsi 0e30MacHOCTU Ipu oOpallleHnu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPAHEHUS 3J0pPOBbS M COOIIOJCHUS
HOPM 9KOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOUICH cpefie

1.17

OCYILIECTBIISITh MOUCK HHGOpMauu (PU3MUECKOTO COACpKAHHUS B CETH
NHTepHeT, Ha OCHOBE HWMEIOUIMXCS 3HAHUW MW MYTEM CpaBHEHUSA
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACNATH HMH(OpMaIMio, KOoTOpas
SBJIIETCS. IPOTUBOPEUUBON MIIH MOKET OBITh HEIOCTOBEPHOU

1.18

UCIIOJIb30BaTh MPH BBIMIOJHEHUU YYEOHBIX 3a/laHUl Hay4yHO-TOMYJISPHYIO
auTepaTypy  (U3MUECKOro  COJEp)KaHWs, CIpPAaBOYHbIE MaTepHUalbl,
pecypcbl cetu MHTepHeT; BiaAeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(OPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/aBaTh COOCTBEHHBIC NMHCBMECHHBIC W KpaTKHE YCTHBIC COOOIICHUS,
0000mas MHPOPMALMIO W3 HECKOJIbKHX MCTOYHUKOB (HU3HUYECKOTO
CONICpKaHUS, B TOM 4YHCIE MYOJMYHO TMPEACTABIATh PE3YJIbTAThI
IPOEKTHON WJIM HCCIIEIOBATEIbCKOM JIEATEIBHOCTH, IIPH 3TOM TIPaMOTHO
UCIOJIb30BaTh HM3YYCHHBIM TOHSATHHHBIA ammapar Kypca (U3HKH,
COIIPOBOKJATh BHICTYIUICHUE MPE3CHTAINCH

1.20

IIpHU BbIIIOJHCHUHU y‘Ie6HBIX IMIPOCKTOB H HCCHGHOB&HHﬁ (I)I/ISI/I‘IGCKI/IX
IMpoHeCCOB PpacCpCaCIIATb 0053aHHOCTH B Irpynmne B COOTBETCTBUU C
IMOCTAaBJICHHBIMHU 3aJad4aMH, CJICIHUTH 34 BBIIIOJTHCHHUEM IIJIaHa JIEUCTBUM U
KOPPCKTUPOBATH €TI0, aJACKBATHO OICHUBATH COOCTBEHHBII BKJIad B
ACATCIBHOCTD TPYIIIIHL, BBICTpAUBATh KOMMYHUKAaTUBHOC
BSaHMOﬂeﬁCTBHC, MMPOSABJIAA TOTOBHOCTD PA3PCIIATH KOH(I)J'II/IKTLI

9 KIIACC

Kon

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI




NpOBePsIEMOro
pe3yJbTaTa

06pa30BaTeJ’IBHOI7I nporpaMmmsbl OCHOBHOI'O 0611191"0 06pa30BaHI/Iﬂ

1.1

HCII0JIb30BATb M3YYCHHBIC TIOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NICCKOEC SIBIICHUE

1.3

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3WYECKUX  SBICHUA B
OKpY’KaIOIlleM MHpE, B TOM uucie PU3NYECKHE SIBICHUS B IPUPOJIE, TIPU
9TOM TMEpPEBOJUTH IMPAKTHUYECKYI 3ajJady B Y4eOHYI0, BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA (IpU3HAKN) (PU3UUECKUX SIBICHHUN

1.4

OTHCHIBATh U3yYEHHbIE CBOICTBA TeN U (pU3MUECKUE SBIECHUS, UCIIONb3Ys
¢u3znueckue BETUYMHBI, TMpPU ONHCAHUM TPABWIBHO TPaKTOBATh
(u3MUecKuil CMBICI HCIIOJIb3YEMbIX BEIMYMH, 0003HAUYEHUS U €IUHUIIbI
(u3NuecKux BEIWYHH, HAaXOIUTh (OPMYJbl, CBA3BIBAIOIINE JIAHHYIO
(u3MUYECKyl0 BEIMYHMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUUNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS € IPOIIECCHI,
WCMOJIb3ysl W3YYEHHBIE 3aKOHBI, NPU OSTOM JlaBaTh CIIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aIMCBIBATH €0 MaTEeMAaTUYECKOE BEIPAKCHUE

1.6

0O0BACHATh (U3MYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIAThH
MPUYMHHO-CIICICTBEHHbIE CBS3H, CTPOUTh OOBACHeHHWEe u3 2 — 3
JIOTUYECKHX IIaroB C MOMOIIbI0 2 — 3 U3yYEHHBIX CBOWCTBA (DPU3HUECKUX
SBJICHUH, PU3NYECKIX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTth pacy€THbIC 3amavyd (OMHUparoIIMecs Ha cucTeMy w3 2 — 3
ypaBHEHUH), UCTIOJIB3Ysl 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (HU3UIECCKUE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBHS 33/1a4d 3alCHIBAaTh KPaTKOE
YCJIOBHE, BBISBISITh HEJOCTAIONIME MM W30BITOYHBIC TAHHBIC, BHIOMPAThH
3aKOHBI U POPMYJIBI, HEOOXOTUMBIE JUTS PEIICHHUS, TIPOBOJUTH PACUETHI U
OIICHUBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYCHUS (PHU3HUECKOU
BEJIMYMHBI

1.8

PpacIio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO pPCIIWTh IIPU IIOMOIIA
(1)I/ISI/ILIGCKI/IX MCTOAOB, HCIIONB3YyA OIIMCAHUE MCCICA0BaHUA, BBIACIIATH
IMPOBEPACMOC  IIPCAIIOJIOKCHUC, OLCHHMBATL  IIPABUIIBHOCTL  ITOPAJKa
IIPOBCACHUA HUCCIICOOBaHMsA, AC1aTh BBIBO/JBI, HUHTCPIIPETHPOBATD
PE3yJIbTaThbl Ha6J'IIO,Z[eHI/II71 U OIIBITOB

1.9

OPOBOJIUTH OMBITBI 1O HAOMIOAEHHIO (U3WYECKUX SBJICHUM WU
(GU3MYEeCKUX CBOMCTB TeJ: CaMOCTOSTENIBHO COOMpaTh YCTAHOBKY U3
U30bITOYHOTO Habopa OOOpYyJOBaHUS, ONMCHIBATH XOJ OIbITa U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbBI

1.10

IPOBOJUTH MPU HEOOXOJIUMOCTH CEpHUIO MPSIMBIX MU3MEPEHUH, Onpenenss
CpeaHee 3HAueHUe u3MepseMON BeJWYMHBI ((OKYCHOE pacCTOsSHHUE
coOuparomied JMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a H3MepeHHs
(M3MepuTenpHOro Npubopa)

1.11

HOPOBOJUTH HCCIEJOBAaHUE 3aBHUCUMOCTEH (U3UYECKUX BEIMYUH C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUI: IUIAHMPOBAaTh MCCIEN0BAHUE,
CaMOCTOSITEIbHO ~ cOOMpaTh  YCTaHOBKY, (DUKCUPOBATh Pe3yJbTATHI
MOJIydEHHON 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHUAE TaOIUIHM
rpaduKoOB, JIeJIaTh BHIBOJIBI IO PE3YJIbTATAM UCCIIEAOBAHUS




1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (H3MUECKUX BEIUYMH: IUIAHUPOBATH
U3MEpEHHUs, CcOOMpPaTh HSKCIEPUMEHTAIBbHYI0 YCTAaHOBKY M BBINOJIHATH
U3MEPEHUs, Clelys MPEII0KECHHOW WHCTPYKLUHU, BBIYUCIIATH 3HAYEHUE
BEJIMYMHBI U AaHAJIM3UPOBATH [TOIYYEHHBIE PE3yIbTaThl C Y4ETOM 3aJaHHOU
HOTPEUIHOCTH U3MEPEHUIN

1.13

coOIr0AaTh NMpaBuia TEXHUKU O€30MIaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM

1.14

pa3nuyaTtb OCHOBHBIC TIPU3HAKM HW3YYEHHBIX (U3NYECKUX MOJENei:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPAOE TEJNO, TOYCYHBIH HCTOYHUK
CB€Ta, Jyd4, TOHKas JIMH3a, IUIAHETApHAs MOJENIb aTOMa, HYKJIOHHAs
MOJIE€JIb aTOMHOTO siipa

1.15

XapaKTepU30BaTh MPUHIUNbBI JEUCTBUA HW3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX OMMCAHUS, HUCIOJb3Yys 3HAHUS O
CBOMCTBaxX (U3MUECKUX SBJIEHUH U HeoOXoauMble (uU3HUECKUe
3aKOHOMEPHOCTH

1.16

HCII0JIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOILIECCOB
MpU pELIEHUU Y4eOHO-MPAKTUUYECKUX 3a/ad, ONTUYECKUE CXEMBI ISt
MIOCTPOECHUSI M300paKEHUH B IJIOCKOM 3epKajie M coOuparoniei JuH3e

1.17

NPUBOJUTH  NpUMEpbl  (HAXOAUTH  HMHPOpPMAIMIO O  TMPUMEPAX)
MPaKTUYECKOTO HCIIOJIb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEIHEBHOM
YKU3HU I oOecTieueHrsl 0€30TacCHOCTH MPpU 0OpaIlieHuy ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COOJIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPY)KAIOIICH cperie

1.18

OCYILIECTBIISITh MOUCK HHGOpMAMK (U3HUUECKOTO COACpKAHUS B CETH
WnTepHer, camocTosTensHO (GOPMYIUpPYs MOUCKOBBIN 3ampoC, HAXOIUTh
MyTU ONpPEIENIeHUs JOCTOBEPHOCTH MOJydeHHOM MH(OPMAaLUK Ha OCHOBE
UMEIOIINXCS 3HAHUN U IOTOJHUTENbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPH BBIMIOJHEHUU YYEOHBIX 3a/laHUl Hay4yHO-TIOMYJISPHYIO
auTepaTypy  (U3MYECKOro  COJAEp)KaHUs, CIpaBOYHbIE MaTepuabl,
pecypcbl cetu MIHTepHeT; BlaAeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO31aBaThb cOOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COO6IJ.[€HI/I$[ Ha OCHOBC
I/IH(bOpMaI_[I/II/I N3 HCCKOJBKHMX HCTOYHHMKOB (I)I/ISI/IIICCKOFO COACPIKaHUs,
HY6J'II/I‘IHO MMPpEACTaBJIATD PE3YJIbTATHL HpOGKTHOﬁ WY HCCIIEA0BaTEIbCKOM
ACATCIIbHOCTH, pu 3TOM I'paMOTHO HUCIIOJIB30BaTh I/I3y‘leHHLII71
MOHSITHUMHBIN arrapar #Mu3ydyacMoro pasaciia (1)I/ISI/IKI/I n COIIPOBOKIATH
BBICTYIUICHUC HPCSCHTaHHCﬁ C y‘IéTOM 0COOEHHOCTEHN ayJuTopun
CBCPCTHUKOB

1.21

IIpU BBINIOJIHCHUUN y‘Ie6HBIX IMPOCKTOB U HCCJICIOBaHUMN (I)I/IBI/ILIGCKI/IX
IMpoHecCoB pacCIpeaciiaTb 0053aHHOCTH B rpynmne B COOTBETCTBUU C
IMOCTAaBJICHHBIMU 3aJad4aMH, CJICAHUTH 3a BBIIIOJTHCHUEM IIJIaHaA JIEUCTBUI U
KOPPECKTUPOBATb €TI0, aACKBATHO OLICHUBATH COOCTBEHHBIM BKJIad B
ACATCIBHOCTD TPYIIIIHL, BBICTpAUBATDH KOMMYHUKAaTUBHOC
B3aHMOHeﬁCTBHC, MMPOSABJIAA TOTOBHOCTDH PA3PCIIATh KOH(bJ'II/IKTLI

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA
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®U3UKA U EE

POJIb B [IO3HAHMUM OKPVYXXAIOIIEI'O MUPA

11

®usuka — Hayka o npupoze. SABnenus npuponsl. Pusndeckue
SABJICHUS: MEXaHUYECKHUE, TEIJIOBBIE, IEKTPUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2

®uznyeckue BeMMUUHBL. M3MmepeHue (U3NUECKUX BEIUYUH.
®dusnueckue puOOpHI. ITorpemnocTs WU3MEPECHUM.
MexayHapoaHasi CUCTEMA €AUHULL

1.3

EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJII0IcHHE,
MOCTAaHOBKA HAYYHOTO BOINPOCA, BBIABMIKEHHE THUIOTES,
AKCIEPUMEHT o MPOBEPKE THITOTE3, o0bsicHEHHE
HaOJIIOaeMOTO SIBJIICHUSI

1.4

Onucanne GU3NIECKUX SBICHUH C TIOMOTIBIO MOAETIeH

1.5

[IpakTnueckue pabOTHI:
N3MepeHne pacCTOsTHUM.
N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
Onpenenenne pa3MepoB MAJIbIX TE.
W3mepenne TemiepaTypsl NpPH MOMOIIU KUIAKOCTHOTO
TEPMOMETPA U TaTUYMKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNHN BEIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIBI, X Pa3sMEpPHhI. OHBITBI,
JOKa3bIBAOINHUEC JUCKPETHOC CTPOCHUE BCIICCTBA

2.2

JIBukenne wyacTtuil BemiecTBa. CBsI3b CKOPOCTH JIBHKCHUS
yacTull ¢ TemrnepaTtypoil. bpoyHoBckoe nBumxkenue, nuddysus

2.3

BSaHMOﬂeﬁCTBHe YacCTull BEIICCTBA: IIPUTKCHUC U
OTTAaJIKUBAaHHUEC

2.4

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ia30B, )KUIKOCTEH
U TBEPABIX (KPUCTAIUIMUECKUX) Tel. B3auMocBs3b MEXIy
CBOMCTBaMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSHHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM CTPOECHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSIHUH BOJBI

2.6

[IpakTuyeckue paboOTHI:

OneHka quaMeTpa aToMa METOOM psAAOB (C MCIOJIb30BAaHHEM
¢dororpaduii).

OnbITh IO HAOIOIEHHUIO TEIUIOBOTO PaCHIMPEHHS T'a30B.
OnbITel MO0 OOHApY)KEHUIO JAEUCTBUS CHJI MOJEKYJISIPHOI'O
OPUTSKCHUS

JABVOXEHUE 1

B3AUMO/JENUCTBUE TEJI

3.1

Mexanuyeckoe ABukKeHUE. PaBHOMEpHOE W HEpPaBHOMEPHOE
JBIDKEHUE

3.2

CKOpOCTB. CpC,Z[HHH CKOPOCTH IMPU HECPABHOMCPHOM JIBUKCHUU.




Pacuér nmytu 1 BpeMEeHU ABUKEHUS

3.3

SBnenue uHepuuu. 3aKoH MHepLUUHU. B3aumoneiicTBue Ten Kak
IIpUYMHA U3MEHEHUSI CKOPOCTH JBHXKEHHUA Tell. Macca kak Mepa
WHEPTHOCTH TeJa

3.4

IlimorHoctes BemtectBa. CBSA3h IUIOTHOCTH C KOJIMYECTBOM
MOJICKYJI B €TUHUIIE 00bEMA BeleCTBa

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ oMOIIbIO
JMHaAMOMeETpa

3.7

HBJ’IGHI/IC TATOTCHUA U CHUJIA TAXKCCTHU. CI/IJ'Ia TSIOKECTHU Ha )IpyrI/IX
mwradeTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenusi. TpeHue CKoJbKEHUSI U TpeHHE MOKOs. TpeHue B
IIPUPOJE U TEXHUKE

3.9

CnoxeHue CuJ, HampaBJCHHBIX IO OJHOW  MPSIMOM.
PaBHOElicTBYIOIIAS CHIT

3.10

[IpakTnueckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JABMKEHHUS (IIapuKa B
YKUJIKOCTH, MOJIETTH JIEKTPUUYECKOTO aBTOMOOWIISI U TaK Jiajee).
Onpenenenue cpeaHell CKOPOCTH CKOJBXEHHUST OpycKa WU
[IapyuKa MO HAKJIOHHOM MIOCKOCTH. OrnpeneneHue MIOTHOCTH
TBEpAOro Tena. OMBITHI, JEMOHCTPUPYIOIIHE 3aBHUCUMOCTh
pactsbkenus (aeopManuu) Npy>KUHBI OT MPUIIOKEHHON CHITBI.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  TPEHHS
CKOJIbKEHHUSI OT Beca TeJda M XapakTepa COMPUKACAIOLIUXCS
MTOBEPXHOCTEN

3.11

Ou3nyeckre SBICHUS B NPUPOAE: TNPUMEPHl JABWKEHUS C
pa3IMYHBIMU CKOPOCTSMU B JKMBOM UM HEXHUBOW MPHPO/IE,
JEMCTBHE CUJIBI TPEHHSI B IPUPOIE U TEXHUKE

3.12

Texandeckue YCTpOﬁCTBai AWUHAMOMCETP, MO AINHUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJKOCTEN 1 TA30B

JaBnenue T1BEpHoro Terna. CHocoObl  yMEHbLICHUS U

4.1 YBEITMYCHUS IaBICHHS
492 JlaBnenue rasza. 3aBUCHMMOCTb JaBJI€HHMs Ta3a OT 00béMa,
TeMIIEPaTypHhI
43 [lepenaua naBiaeHus TBEPABIMU TEIAMU, KHIKOCTIMH U Ta3aMHu.
3akoH Ilackans. [ITHeBMaTHUECKHE MAIIMHBI
3aBUCUMOCTh JIaBJICHUS KHUJIKOCTH oT TITyOUHBI.
4.4 I'mppocratnyeckuit  mapagokc. CooOmaromuecst  cOCyabl.
['uapaBaruecKue MEXaHU3MBbI
Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpUuuHbBI
45 CYIIECTBOBaHMs  BO3AYIIHONH  00ojouku  3emiu.  OmbIT
' Toppuuemnmu. 3aBUCHUMOCTb  aTMOC(HEPHOTO  JAaBIEHHUS  OT
BBICOTHI HaJl YPOBHEM MOpsi
46 Usmepenne  atmochepHoro  nmaBienus.  [Ipubopsl s
' U3MEpEeHusl aTMOC(EPHOro JaBICHUS
47 JlelicTBue XKUAKOCTM M ra3a Ha MOTPYKEHHOE B HHX TeIO.

BeriTankuBaroiias (apxuMeioBa) cuiia. 3aKoH Apxumesaa




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJe OT 00bEMa
NOTPY>KEHHOW B JKUIKOCTh YacTh Tena. OmpeneneHue
BBITAJIKUBAIOLEA  CWJIbI,  JEHCTBYIOIIEH HaA  TEJO,
MOrPYKEHHOE B KUAKOCTb. IIpoBepka He3aBUCHMOCTH
BBITAJIKUBAIOLECA  CHWJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT Macchl Tena. ONbBIThI, JEMOHCTPUPYIOIINE
3aBHCUMOCTh BBITAJKHUBAIOIIEH CHIIbI, JCUCTBYIOLIECH Ha
TEJNO B XUAKOCTH, OT 00bEMa MOTrPYKEHHON B KHMIKOCTh
YacTU TeJa M OT IUIOTHOCTH KUAKOCTH. KOHCTpynpoBaHue
apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U OINPEJIETICHUE €€
Irpy30n04bEMHOCTH

4.10

®dusnyeckue SBICHUS B MpPHUPOJE: BIUSHHUE aTMOC(hEepHOro
JTABJICHUSI Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO

4.11

Texanaeckue ycTpoiicTBa: cooO1aronIecs COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUN MpPecc, MAaHOMETP,
OGapoMeTp, BRICOTOMED, MIOPITHEBOM HACOC, ApPEOMETP

PABOTA, MOIIIHOCTbB, DOHEPI'UA

5.1 Mexanudeckas pabora

5.2 MexaHnyeckasi MOILIHOCTb

53 [IpocThie MeXaHH3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara

5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3onoroe mpaBwiIo» MexaHWkH. KosdduimeHt mnonesHoro

5.5 nehcTBUsT MexaHu3MoB. IIpocTeie MexaHuU3MBI B OBITY U
TEXHUKE

5.6 [ToTeHnmanbpHas YHEPrum TeJia, MOJHATOro HaJ 3eMIIEi

5.7 Kunerndeckas sHeprus

S 58 [Tonnas mexaHuyeckas _ dHEprui. 3aKOH HW3MEHEHUA U
COXPaHEHUS MEXaHHUUECKON YHEPTHU
[IpakTnueckue pabOTHI:

Onpenenenue pabOThl CHJIBI TPEHHUS TMPH PaABHOMEPHOM

59 JOBUKEHHUM  Tela MO  TOPU30HTAJIBHOM  TOBEPXHOCTH.
UccnenoBanue ycnoBuii paBHoBecus peiuara. M3amepenue KIIJ]
HAaKJIOHHOM  MIOCKOCTU. V3ydeHWe 3akoHa COXpaHEHHUS
MEXaHWYEeCKOU SHEepruu

5.10 ®u3nyecKue SBJICHUS B IPUPOJIE: PhIUark B TEJIe YEJIOBEKa
Texuuueckue YCTPOMCTBA: peryar, IO ABUKHBIN u

5.11 HEMOJIBIKHBIM ~ OJIOKM, HAKJIOHHAs IUIOCKOCTh, TIPOCTHIE
MEXaHU3MBI B OBITY

8 KUIACC
Kon Koa 3;1emenTa IIpoBepsieMble 3JIeMEHTbI COAEPKAHUS




pa3aejia

TEITJIOBBIE SABJIEHW S

OcHoBHbIE MOJIOKEHUS MOJICKYJISIPHO -KMHETUUECKOU

6.1 TEOpPUHU CTPOCHHs BellecTBa. Macca W pa3smepbl MOJIEKYI.
OnbITel,  MOATBEPKAAIONIME  OCHOBHBIC  IOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU

6.2 Mopenu TBEPAOIO, XKUAKOTO U ra3z000pa3HOr0 COCTOSHUM
BeniecTBa. Kpucrammmdaeckue u aMop@HbIe Tena

6.3 OObscHEHUE CBOMCTB I'a30B, KUAKOCTEH U TBEPIBIX TEN Ha

' OCHOBE TIOJIO’KEHH I MOJIEKYJIIPHOKHHETHYECKON TEOpUH

6.4 CMmaunBaHue U KallWUISIPHBIC SIBIICHUS

6.5 TennoBoe pacimpeHue u cxatue

6.6 Temmnepatypa. CBsizb  TeMmepaTrypbl CO  CKOPOCTBIO
TETIJIOBOTO JBUKEHUS YaCTHI]

6.7 Buytpennss sueprusa. CrnocoObl M3MEHEHHs] BHYTPEHHEU
SHEPTHH: TeIUIONepeIada U COBEPIICHHE PabOThI

6.8 Buapl Temmomepenayu: TEMJIOMPOBOJHOCTh, KOHBEKIIHS,
W3ITyYCHUE

6.9 KonnuecTBo TemnoTel. Y ienpHas TEMI0EMKOCTh BEIIECTBA

6.10 TeruiooOMeH U TemJIoOBOE€  paBHOBecHE. YpaBHEHHE
TEIUIOBOTO OajaHca

6.11 [InaBneHne W oOTBepAeBaHUE KPHUCTAJUIMYECKUX BEIIECTB.
VY aenpHas TEMIIOTA MJIABICHUS
[TapooOpa3oBanue u koHaeHcanus. Mcmapenune. Kurnenue.

6.12 VnenpHas  TeioTta  mapooOpa3oBaHUSA.  3aBHUCHMOCTH
TEMIIEPATYpPbl KHIIEHUS OT aTMOC(EPHOTO JaBICHUs

6.13 BraxxHocTh Bo3myxa

6.14 DHeprus TOTUIMBA. Y IeIbHAs TEIJI0Ta CTOPAHUS
[Tpunnumer padotsl TernoBbix nsurareneit KI1/ remiosoro

6.15 nBurarens. TeruioBble BUTATeNId U 3allldTa OKpYKarolien
Cpelibl

6.16 3aKOH COXpaHEHHUs M MPEBPALICHUS SHEPTUU B TETUIOBBIX
mporeccax
[IpakTuueckue pabOTHI:
OneIThl IO OOHAPYKEHHUIO JACUCTBUS CHUIT MOJEKYISPHOTO
MPUTSHKEHUS.
OnBITHl 10 BBIPALIUBAHUIO KPHUCTAJUIOB MOBAPEHHOW COIU
WM caxapa.
OneITHl 1O HAONIONEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,

6.17 JKUJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenue AaBIeHNs BO3/yXa B OaNIOHE MINPHILIA.
OneIThl, JEMOHCTPUPYIOIIHME  3aBUCUMOCTH  JABJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WU OXJIaKICHHUS.
IIpoBepka ruUMOTE3bl JUHEHHOW 3aBUCHMOCTH  JUIMHBI
CTOJOMKa KHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPHI.

HaGmronenue W3MeHEHUs] BHYTPEHHEH DSHEpruM Tejla B




pe3yiabTare Tersonepeaadd 1 paboThl BHEITHUX CHUIL
HccnenoBanue sBiIEHUS TEIIOOOMEHAa NpPU CMEIIMBAHUH
XOJIOJHOW U ropsiuei BOJBI.

OmnpezneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOU
IIPY TETIOOOMEHE ¢ HarpeThIM METAJUIMYECKUM IIHITUHIPOM.
Omnpeznenenue ynenpHON TEINIOEMKOCTH BELIECTBA.
Hccenenosanue nporecca uCapeHus.

OmnpeneneHrne OTHOCUTENIBHON BIaKHOCTH BO3yXa.
Onpenenenue yaeapHON TEIUIOTHI IIABJICHUS JIbJA.

®u3nyeckue SABICHHA B  IPHUPOJE: TMOBEPXHOCTHOE
HAaTSHKEHUE U KallWUIAPHBIE SIBJICHUS B IPUPOJE, KPUCTAIIIBI

6.18 B npupojne, uznydeHue ConHIA, 3amep3aHHe BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE pOChl, TYMAaHa, HHEs, CHera.
Texanueckue YCTpOWCTBA:! KaluJuIspbl, IIPUMEPBHI
WCIIOJIb30BAaHUS KPHUCTAJIOB, JKUAKOCTHBIA TEPMOMETP,

6.19 JaTYUK TeMIlepaTypbl, TEPMOC, CUCTEMAa OTOIJIEHHS JOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, JBUTATEINb
BHYTPEHHETO CTOpaHUsI.

DJIEKTPUYECKUE 1 MATHUTHBIE SABJIEHU A

7.1 Onektpusanus Ten. J[Ba posa aNeKTpUYEeCKUX 3aps/i0B
B3aumogeiictBue  3apspkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsSHKEHHBIX TN OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEXK Y TEJIaMu)
DnekTpuyeckoe rmnoje. Hanpsk€HHOCTh AIEKTPHUYECKOTrO

7.3 noys. [lpuHOUMN cynepno3uimu 3JIEeKTPUYECKUX ToJe (Ha
KaueCTBEHHOM YPOBHE)
Hocutenun  snexkTpuyeckux  3apsiioB.  DJIEMEHTapHBIN

7.4 anekTpuueckuid 3apsa. Crpoenuwe atoma. I[IpoBogHUKH U
JDIIEKTPUKU

7.5 3aKOH COXpaHEeHUsI SJIEKTPUUECKOTO 3apsia

76 DIIEKTPUUYECKUI TOK. YcnoBust CYILIECTBOBAHUS
ANEKTPUYECKOr0 TOKa. VICTOUHMKH MOCTOSIHHOTO TOKA

77 JleficTBUS AMEKTPUYECKOr0 TOKa (TEIIOBOE, XMMUYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax

78 Onekrpuyeckas uenb. Cuna Toka.  DIEKTPUUECKOE
HaNPSDKEHUE

79 ComnpoTuBjieHHE MPOBOAHHUKA. YJEIbHOE COMPOTHBIICHUE
BEleCTBA

7.10 3akoH OMa Juisl y4acTKa Lenu

711 [locnepoBarenbHOoe U MapajuiesibHOE COEIIMHEHHE
MIPOBOJIHUKOB

712 PaboTa ¥ MOIIHOCTB ANEKTPUYECKOTO TOKA. 3aKkoH Jl>koyrs
— Jlenna

713 DneKTpuuecKkue Iend W TOTPEOUTENH DIIEKTPUIECKOU
sHepruu B ObITy. KopoTkoe 3aMbIKaHHe

714 [locrositHHble MarHuThl. B3aumojaelcTBUE MOCTOSHHBIX

MAarHuToOB




7.15

MaruutHoe 1mojie. MarHuTHoOe moje 3eMiId U €ro 3HaueHUe
IUTSL KA3HU Ha 3eMIIe

7.16

OneiT Opcrena. MarHuTHOe MOJ€ 3JIEKTPUYECKOTO TOKa.
HpI/IMeHeHI/Ie QJICKTPOMArduTOB B TCXHUKEC

7.17

JlelicTBM€ MAarHuTHOTO TMOJII HA MPOBOJHUK C TOKOM.
DNeKTpOABUTATENh TOCTOSIHHOrO ToKa. Mcmonb3oBaHue
JJIEKTPOJIBUTATENIE B TEXHHYECKMX YCTPOMCTBAX M Ha
TPaHCIIOPTE

7.18

Onbitel Papazes. SBaeHUE 3IEKTPOMArHUTHOW WHIIYKIUU.
[IpaBuiio Jlenna

7.19

OnekrporeHeparop. CrocoObl TOJyYEeHUs] DIEKTPUUECKOU
SHEPIHH. DNEKTPOCTAHITUI Ha BO300OHOBIISIEMBIX
HNCTOYHHKAX SHCPIrun

7.20

[IpakTueckue pabOTHI:

OnbITEl 10 HAOJIOACHUIO DJICKTPU3AIMU TEl MHAYKIHUEH U
MPU COTIPUKOCHOBEHHH.

HccnenoBanve  OeHCTBUSL  DJIEKTPUYECKOTO  MOJA  Ha
MIPOBOTHUKH U JUDJICKTPUKH.

CbOopka ® mpoBepka pabOThI ANEKTPHUUECKON  IETH
MTOCTOSTHHOTO TOKa.

H3mepenue u peryaupoBaHue CUJIBI TOKA.

W3mepenne u peryinupoBaHue HanpsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, WAYILETO 4epes
PE3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS Ha
pe3ucrope.

OnbIThL, AEMOHCTPUPYIOIIHAE 3aBUCUMOCTD 3JIEKTPUUYECKOTO
CONIPOTHBIICHHSI TPOBOJHHMKA OT €ro JUIMHBIL, IUIOLIAJH
MONEPEYHOI0 CEYEHUs U MaTepuana.

[IpoBepka mpaBuiia  CIOKEHHUS  HAOPSDKEHUM — IIpH
MOCJIEIOBATEIbHOM ~ COCAMHEHUM  JIBYX  PE3UCTOPOB.
[IpoBepka mnpaBwia A CWIbl TOKAa HPH NapalIeIbHOM
COEMHEHUU PE3UCTOPOB. Onpenenenue paboThI
JJEKTPUYECKOTO  TOKA,  MAYIIEro  4Yepe3  Pe3UucTop.
Onpenenenue MOIIIHOCTH AIEKTPUUECKOTO TOKa,
BbIJIEIISIEMOM Ha pe3uctope. MccienoBaHue 3aBUCHUMOCTH
CWJIbl TOKA, MJYILIETO Yepe3 JIAMIIOUKY, OT HaNpsDKEHUs Ha
Heil. Omnpenenenne KIIJ[ narpeBarens. WcciaenoBanue
MAarHMTHOTO  B3aMMOJICUCTBUSI  MOCTOSIHHBIX ~MAarHUTOB.
N3yuenne MarHuTHOro MoJisl NOCTOSSHHBIX MarHUTOB MPU UX
oO0veauHeHUH | pazaencHuu. lccrnenoBaHue nedcTBUs
JJEKTPUYECKOTO TOKAa HAa MAarHUTHYHO CTpenky. OmbITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS
KATYIIKA C TOKOM MU MarHUTa OT CUJIbl TOKA M HANpPaBIIECHUS
TOKa B Karyuike. M3ydyeHue neilicTBUsS MarHUTHOTO IOJS Ha
MPOBOJHUK C TOKOM. KoHCTpynupoBaHue u nuzyueHue paboTsl
anexkrpoasurarens. M3amepenne KIIJI anexkrpoasurarenpHou
ycTaHOBKH.  OMNBITBI MO HCCIAEAOBAaHUIO  SIBJIICHUS
3JIEKTPOMArHUTHOW HMHAYKIMH: HCCIEAOBAaHUE H3MEHEHUU
3HAUYEHMs U HAPABJICHUS] HHAYKIIHOHHOTO TOKA




7.21

®uznyecKkue ABICHUS B IPUPOJE: MIEKTPUUECKUE SBJICHUS B
aTMocdepe, 3JEKTPUIECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE
nosue 3eMiH, Apeld MOIH0COB, pojb MAarHUTHOTO MOJIS IS
YKU3HU Ha 3eMJie, MOJIIPHOE CUSHUE

7.22

TexHudeckue yCTPOMCTBA:  DIIEKTPOCKOI,  aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETHYMK DIIEKTPUYECKOW DHEPIHUH,
JNEKTPOOCBETUTEIIbHBIE npubopHI, HarpeBaTelIbHbIC
ANEKTPOIPUOOPHI (mpumeps), EKTPUYECKUE
IPENOXPAHUTENIN,  DJIEKTPOMArHuT,  JJIEKTPOABUIATEIb
IIOCTOSIHHOTO TOKA, FT€HEPaTOp MOCTOSIHHOTO TOKA

9 KJIACC
Kon
pasnena Kon snemenTa [IpoBepsieMble 3IIEMEHTHI COIepKaHUS
MEXAHUWYECKUE ABJIEHUA

81 Mexi.i'HI/ILIeCKOG JBH>KeHre. MartepuanbHas Touka. Cucrema
oTcyéra

8.2 OTHOCHUTEIBFHOCTE MEXAHUYECKOTO JBIDKEHUS

8.3 PaBHOMEpPHOE TPAMOJIMHEHOE TBHYKEHUE
HepaBHoMepHoe mnpsMmomnuHeiiHoe nBuxkeHue. CpenHsas u

8.4 MTHOBEHHAss CKOPOCTh Tejla TP  HEPaBHOMEPHOM
JBUKEHUN

8.5 VYckopenue. PaBHOyCKOpeHHOE MPSMOIUHEHHOE IBHKCHUE

8.6 CBoOoauoe magenue. OneITel [ annnes
PaBHOMepHOe gBWXKeHHE 1O OKpyxkHocTu. Ilepuon u

8.7 yacToTa oOpamieHus. JIluHeliHas u yrjioBas CKOPOCTH.
LleHTpOoCcTpeMUTEIBHOE YCKOPEHHE

8.8 [TepBriit 3akoH HproToHa

8 8.9 Bropoii 3akon HeroToHa

8.10 Tperwuii 3akoH HeroToHA

8.11 [TpuHIMT Cynepno3uIuu CHUIl

8.12 Cuna ynpyrocrtu. 3akoH I'yka

813 Cuna TpeHus: cuia TPEHUS CKOJBKEHUS, CUa TPEHUS
MOKOSI, IPYTUe BUJbI TPCHHUS

8.14 Cuna Ts>KeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHUE
cBOOOTHOTO Ma/ICHUS

815 JBuxenne miuaner Bokpyr Connna. IlepBas xocMuyeckas
CKOpOCTh. HeBeCOMOCTh U meperpy3ku

816 PaBHOBecue maTepuanbHOW TOYKU. AOCONIOTHO TBEpIOE
TEJIO

8.17 PaBHOBecue TBEpHOrO Tema ¢ 3aKPEIUIEHHOM  OCBIO
BpaiieHus. MoMeHT cuiibl. LleHTp TsokecTH

8.18 Nmnynsc Tena. Mi3Menenne umnynsca. IMnynsc cuiib




8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeakTuBHOE NBMKEHHUE

8.21

Mexanunueckasi paboTa U MOIUTHOCTb

8.22

Pabora cun Tsoxectu, ynpyroctu, TpeHust. CBs3b SHEPTUU U
paboThI

8.23

[ToTreHnmaneHass  SHEpPrHsS  TeNa,  TOTHATOIO  HAJ
MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHnManpHast SHEPIUsl CKATON NPYKUHBI

8.25

Kunernueckas sneprusi. Teopema 0 KWHHETHYECKON SHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHMYECKON SHEPIHH

8.27

[IpakTueckue pabOTHI:

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUST OpyCcKa WIn
JBWDKEHUS ~ MIApUKa 10  HAKJIOHHOHW  IUTOCKOCTH.
OnpeneneHre YCKOpEHHUsI Tela IPH PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKIIOHHOM IIOCKOCTH.

HccnenoBanme 3aBUCUMOCTH TIYTH OT BpPEMEHHU IIPH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUMOTE3Bl: €CAM TPU PABHOYCKOPEHHOM
JBYKEHUW 0e3 HadaJlbHOW CKOPOCTH ITYTH OTHOCSATCSI Kak
pS HEYETHBIX YHCE, TO COOTBETCTBYIOUINE MPOMEKYTKH
BPEMEHH OJJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUSI CKOJIBKEHHS OT
CHJIBI HOPMAaJILHOTO JABJICHUS. Omnpenenenue
kodddummenta TpeHus  cKoJgwxkeHusa.  OmnpenencHue
KECTKOCTH MpYXHUHBL. OrmpeneneHne padoThl CUJIbI TPEHUS
IpU PaBHOMEPHOM JBMKEHHHM Tela MO TOPU30HTaJIbHOMU
noBepxHocTu. Onpenenenue paboThl CHIIbI YIPYTOCTH MpU
noaséMe rpy3a C UCIHOJIb30BAHUEM HEMOJBIKHOTO U
MOJIBIYKHOTO OJIOKOB

8.28

duszndeckue SABJICHUSI B npupoac: IMPUIUBBI KU OTIIHMBEI,
JABHOKCHHUEC IIJIAHCT Conaeunoi CUCTEMBI, PCAKTHBHOC
JBVIXXCHUC )KHUBBIX OPIraHUu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIInaomMeTp, JaTYUKH
ITOJIOKCHHS, PACCTOAHHNA U YCKOPCHU S, PAKCThBL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIE XapPaKTCPUCTUKHU

9.1 KOJICOAHHI: TIEPHOJI, YACTOTA, aMILTUTY1a

9.2 MaremaTudeckuii ¥ NpyKHHHBIA MasTHUKH. [IpeBpamienne
SHEpPIrUU IpU K0JIeOATEIIbHOM BH)KEHUH

93 3aryxaromue KosiebaHus. BbIHyXaeHHbIE —KoseOaHMS.
Pe3onanc
Mexanuueckue BoiHbL. CBOICTBa MEXaHMYECKMX BOJIH.

94 [IpononbHble M momepeyHble BOJHBL JlIMHA BOJHBI H
CKOpOCTh €€ pacrpocTpaHeHHs. MexaHu4yeckue BOJIHBI B
TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI

9.5 3ByK. I'poMKOCTb U BBICOTa 3ByKa. OTpaxkeHHe 3ByKa

9.6 Wndpa3Byk U ynbTpa3ByK




[IpakTuyeckue pabOTHI:
Omnpenenenue  4acToTbl M Nepuoja  KojeOaHWi
MaTEeMaTHYECKOTO MasTHHKA.
OmnpenerneHne 4acTOTHI U MEPHOAA KOJIEOaHUH IPY>KUHHOTO
MasiTHUKA

9.7 HccnenoBanme  3aBUCMMOCTH  Tepuoja  KoJieOaHMA
MOJIBEIICHHOTO K HHTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanme  3aBUCMMOCTH  Tepuoja  KoJieOaHM
NPYKMHHOTO MasTHHUKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCHMOCTH TEPHOa KoJeOaHUil Tpy3a, MOIBEIIEHHOTO
K HHTH, OT MAacChl Tpy3a U KECTKOCTH TIPYKUHBI.
M3mepenue yckopeHusi CBOOOHOTO MaIeHUS
dwusnyeckue SBICHUS B TPUPOJE: BOCIPHUATHE 3BYKOB

9.8 JKUBOTHBIMHU, 3EMJICTPACEHHE, CEUCMHUYECKHE BOJHBI,
IyHAMH, X0

99 TexHnueckre  yCTpOMCTBA:  3XOJIOT,  HMCIIOJIb30BaHUE
YIIBTPa3BYKa B ObITY U TEXHHUKE

DJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

101 DJEKTPOMAarHUTHOE T0JIe. DJEKTPOMArHUTHBIE BOJIHBL
CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 37eKTpPOMarHUTHBIX BOJH

103 DJleKTpoMarHuTHas mnpupoja cBera. CKOpPOCTh CBeTa.
BouiHOBBIE CBOICTBA CBETA

10 [IpakTrueckue paboOTHI:

10.4 N3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO
MOOMIBHOTO TenedoHa
Ousnyeckue SABJICHHS B HOpUpOJie:  OHOIOTHMYECKOe

10.5 JICHCTBHE BHJIUMOTO, yabTpadruoIETOBOTO u
PEHTT€HOBCKOTO U3TYYeHUN

106 Texuuueckue yCTpOMcTBA: } HCIOJIb30BaHUE
JJIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3U

CBETOBBIE SABJIEHUA

11.1 JlygeBast mosiensb cBeTa. VICTOUHUKHU cBeTa

11.2 [IpsiMonmHEliHOE pacIpPOCTPAHCHHUE CBETA

113 Otpaxenue csera. Ilnockoe 3epkano. 3aKOH OTpaKEeHUS
cBeTa

11.4 [Ipenomnenue cBera. 3akoH mpenomieHus ceera. [lomHoe
BHYTPEHHEe OTpa)KeHUE CBETa

11 11.5 Jlunza. Xo nydeil B IuH3€e

116 OnTuueckass cucrema Qoroanmnapata, MHKPOCKONa U
TEJIECKOTA

11.7 I'maz kak omnTuueckas cucreMa. baM3opykocTh W
JAJTbHO30PKOCTh

118 Paznoxenune Oemoro cera B cnekTp. OmbiTel HploTOHA.
CroxeHue CeKTpalibHBIX 11BeTOB. Jlucniepcus cBeTa

11.9 [IpakTuyeckue paboThI:




HccnenoBanue 3aBUCHMOCTH YIJjla OTPa)KE€HHUsSI CBETOBOIO
Jqyda OT yrJia NaJeHHUs.
W3yuenne xapakTepUCTHK H300paXeHUs TpeaMeTa B
IUIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIila MPEIOMIICHHS] CBETOBOIO
Jdyda OT yrila NaJeHUs Ha IPaHULE «BO3JIyX — CTEKIION.
[Momydenne wu300pakeHUH C TMOMOMIBIO coOHMparomen
JIMH3BI.
Omnpenenenne GOKYCHOTO PAaCCTOSHHS U ONTHYECKOU CHIIBI
COOMPAIOIIIEH JINH3HI.
OnbITHI IO Pa3I0KEHUIO OEJIOT0 CBETAa B CHEKTP.
OmnpITBIl TIO BOCHPHUATHIO I[BE€TA MPEAMETOB TMPU HX
HAOJII0JICHUH Yepe3 IIBETOBbIE (QHIIBTPHI
®uznueckue sBiIeHUs B mpupoje: 3atmeHus ConHua u
11.10 JlyHbl, 11BETA TEJ, ONTHYECKUE SIBICHUS B aTMOcdepe (I[BeT
Heba, pedpakius, paayra, MUpax)
11.11 TexHudeckne yCTpOWCTBa: OYKH, MEPUCKOT, (hoToammapar,
ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE SBJIEHU A
121 Omnbitel  Pesepdopna w  mutanerapHas Mojenb aroMma.
Monens aroma bopa
122 Hcnyckanne W TOTJOLIEHHE cBeTa aToMoM. KBaHTBHL
JIuHeityaTeie CeKTpbI
12.3 PagnoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs]
124 Crpoenue aroMHoro sijgpa. HykiioHHass Mozeib aTOMHOTO
sanapa. M30Tonbl
125 PagnoaxktuBHble mpeBpamienusa. llepuox momypacmana
ATOMHBIX sI7Iep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U
MacCOBOI'0 YHCell
12.7 DHeprus cBsi3u aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
19 128 Peakuuu cunrtesa u genenust snep. Mcrounuku sHepruu
CoiHna u 3B€37
129 SAnepnas _ DHepreTHKa. JleiicTBue  paJlOaKTUBHBIX
U3ITyYEHHI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habnmionenne  cojomHbIX M JIMHEWYAThIX  CHEKTPOB
1210 U3ITy4YEHUS.
' HccnenoBanue TpekoB: M3MEPEHHME JHEPTHMM YacTHULBI I10
TOPMO3HOMY NyTH (110 poTOrpadusm).
W3mepeHune paaroakTUBHOTO GoHa
®uznyeckue  SABIEHUS B IPUPOJE:  €CTECTBEHHBIN
1211 paZvOaKTUBHBIN (HOH, KOCMHUYECKUE TTyYH, paf0akTHBHOE
U3IIy4eHHE MIPUPOTHBIX MHUHEpPAJOB, JeiicTBHE
pPaaoOaKTUBHBIX U3TyYEHUN HAa OPraHu3M YeJ0BEKa
1212 TexHuueckue ycTponucTBa: CHEKTPOCKOI, MHIUBUYaTbHBIN
JI03UMETp, KaMmepa Busibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJibTaTam 06a30BOro
NpoBepPseMoro YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'O
TpeOoBaHuUsl o0ero oopazosanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3NKU B HAYYHOU KapTHHE MHUPa; CHOPMUPOBAHHOCTD
0a30BBIX TIPEACTABICHUN O 3aKOHOMEPHOM CBSI3M M IO3HABAEMOCTH
SIBJICHUW  TPUPOABI, O  POJIU  IKCIEepUMeHTa B  (uU3MKE, O
cucteMooOpasyromieid posi (U3NKA B Pa3BUTHUH ECTECTBEHHBIX HayYK,
TEXHUKUA U TEXHOJIOTHH, 00 7BOTIONNN (PU3NUECKUX 3HAHUN U UX POJH B
[IETTOCTHOW €CTeCTBEHHOHAYYHOW KapTUHE MHPA, O BKJIAJIE€ POCCHICKUX U
3apyOCKHBIX YIEHBIX-(DHU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE TTPOIIECCOB
OKPYXKAIOIIEr0 MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHUs O BUJAX MaTepuu (BEUIECTBO U I0JIE), O ABMXKEHHU Kak crocode
CYIIECTBOBaHHS MaTepHH, 00 aTOMHO-MOJEKYSIPHOW TEOPUU CTPOCHHS
BEIECTBA, O (PM3UUECKOM CYHTHOCTU SIBJICHHUM MPUPOJBI (MEXaHHUUECKUX,
TEIUIOBBIX, DJEKTPOMAarHUTHBIX UM KBAaHTOBBIX); YMEHHE pa3InyaTh
SBJICHUSI TI0 OIMHCAHUIO UX XapaKTEPHBIX CBONCTB MU Ha OCHOBE OTBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOEe SBJICHUE, YMEHHE Pacro3HaBaTh
MPOSIBJICHUE M3YYECHHBIX (U3NYECKUX SIBJICHUI B OKpYXKaIOLIEM MHpE,
BBIJIEIISISI UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBaMH MOHSITHIHOTO arrmapara 1 CUMMBOJIMYECKOT'O sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHUC HUX I PCIICHUSA y‘Ie6HBIX 3a1a4;, YMCHHC
XapaKTCPHU30BaATb CBOIiCcTBa TECII, (bPISI/I‘leCKI/IC ABJICHUA MW ITPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIIMPUYICCKHUE 3aKOHBI

VYMeHnue omnmchIBaTh HN3YUYCHHEIC CBOMCTBA TENI H (bl/I3I/I‘IeCKI/Ie SABJICHUA,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Brnanenue ocHOBaMU METOZI0B HAy4YHOTO MO3HAHUS ¢ YUETOM COOIIOICHUS
npaBui 0€30MacHOro Tpy/aa: HabMoaeHne (U3NYECKUX SIBICHHIM:

YMEHHUE CaMOCTOSITEIbHO COOMpPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY H3
JTAHHOTO Habopa 000pyA0BaHUS 10 HHCTPYKLIMH, ONUCHIBATH X0 OIbITA U
3aIUCBIBATh €T0 PE3YNIbTaThl, POPMYIUPOBATH BHIBOIBI;

IPOBE/ICHUE TMPSAMBIX M KOCBEHHBIX M3MEpPEHMH (DU3NYECKUX BEJINYMH:
YMEHUE  IUIAHUPOBaTb  HM3MEpPEHHs,  CaMOCTOSTEIbHO  COOHMpaTh
9KCMEPUMEHTAIbHYIO YCTAaHOBKY 10 HMHCTPYKIMH, BBIYHUCISATH 3HAuUCHHE
BEJIMYMHBI U aHAJIU3UPOBATh MOJyYEHHBIE PE3YIbTATHI C YYETOM 3aJaHHON
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJICHHE HECJIOKHBIX AKCIEPUMEHTAIBHBIX UCCIIeI0BaHU;
CaMOCTOSITENIbHO COOMPATh HKCIIEPUMEHTAIBbHYIO YCTAHOBKY U MPOBOJUTH
HCCIIEIOBAHUE 110 MHCTPYKIUH, NPEACTABIATh NOTYyYEHHbIE 3aBUCUMOCTH
¢u3nyeckux BEIMYMH B BHJAE TaOMUIl M TpauKOB, YUUTHIBATH
MOTPEIIHOCTH, JAEJIaTh BBIBOJIBI IO pE3yJbTaTaM MCCIEA0BAHUS




[TonnMaHmne XapaKTepHBIX CBOWCTB (PH3UUECKUX MOJIeNel (MaTepraibHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, MOAEIU CTPOEHUS I'a30B, KHUIKOCTEH U
TBEPABIX TEJI, IIAHETapHAs MOJEIb aTOMa, HYKJIOHHAs MOJENb aTOMHOI'O
S7pa) ¥ YMEHUE PUMEHATh UX JJIsl 00bsACHEHHS (PU3NIECKUX MTPOLIECCOB

YMmenne oObsICHATh (PU3UUECKUE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIIE
N B KOHTCKCTC CI/ITyaIlI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, B
YaCTHOCTH, BBIABIIATL MNPUYUMHHO-CIICACTBCHHBLIC CBA3M W CTPOMUTH
0O0BsICHEHHE C OMOpOW HAa M3y4YEHHBIE CBOWCTBA (DM3MUYECKHUX SBIICHHM,
(bu3nvecKkne 3aK0HbI, 3AKOHOMEPHOCTH U MOJICITH

YMmenue pemars pacu€rHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHN),
HCIIOJIb3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBaIOIINE (PU3NUYECKUE BETMUYHUHBI, B
YaCTHOCTH, 3alMChiBaTh  KpaTKO€  YCIOBUE  3a/ayd,  BBIABIATH
HEJ0CTAIOIIUE TaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE [T
e€ pellleHus, UCIOJIb30BaTh CIIPABOYHBIE JAaHHBIE, MPOBOJUTH PACUETHI U
OIICHUBAaTh PEAIUCTUYHOCTh TIOJYYEHHOIO 3HAaueHUs (U3NUYECKOi
BEJIMYMHBI; YMEHHE ONPENeNATh Pa3MEpHOCTh (PU3MUECKOW BEIMYUHBI,
MIOJIY4E€HHOU NMpH pelIeHUH 3a/1a4u

YMeHHe XapakTepu30BaTh MPUHIMIIBI IEHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4HcJie OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB MO UX OMUCAHUIO, UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJICHUH 1 HE0OX0IMMble (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue HCIoIb30BaTh 3HAHKUS O (PU3NICCKUX SBJICHHUSAX B MOBCEIHECBHOMN
KU3HU JJIs1 oOecrieueHuss 0€30MacHOCTH TIpU OOpalleHuHd ¢ OBITOBBIMHU
MpuOOpaMH M TEXHUYCCKUMH YCTPOMCTBAMH, COXPAHCHHS 3J0POBbS H
COOJIOZICHUST HOPM 3KOJIOTHYECKOTO TIOBEJCHUS B OKpPYXKAIOIIEH cpeje;
MMOHMMaHKEe HEOOXOJUMOCTH TIPUMEHEHUS JIOCTHKCHUH (QH3UKH U
TEXHOJIOTUH JUISl pAIlMOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnelT moucka, mpeoOpa3oBaHMsl M NPEACTABICHUS HMHPOpPMAINU
(u3MUeCKOro  COJEp)KaHUsl C  HCIOJIb30BaHHEM  HH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH; YMEHHE OIICHUBAaTh JOCTOBEPHOCTH
NOJIyYCHHOW HMH(pOpMAIMM HAa OCHOBE UMEIONIMXCS 3HAHUM W
JIOTIOTHUTEIBHBIX HCTOUYHUKOB; YMEHHUE HCIIOJIb30BaTh MPHU BHINOJHECHUU
yueOHBIX 3aJlaHuil HAayYHO-TIOMYJSPHYIO JIUTEepaTypy (GU3HYECKOTO
COJIEp’KaHHUs, CIpPAaBOYHBIE MaTepuajbl, pecypchl cetu HHTepHerT;
BJaJieHue 0a30BBIMU HaBbIKAMU MpeoOpa3zoBaHusi HHPOPMAIMH U3 OJHOU
3HAKOBOW CHUCTEMBI B JpPYryl0; YMEHHE CO3/1aBaThb COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HWHGpOpMalUU U3
HECKOJIbKMX UCTOYHUKOB

HEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUYECKUE ABJIEHU A
11 Mexanuueckoe  aBukeHue.  MarepuanbHas — Touka.  CucremMa  oTcuéra.
' OTHOCUTENBHOCTD JIBHXKCHUS




PaBHOMepHOEe M HepaBHOMepHOe nBHkeHHE. CpenHss ckopocTb. Popmyna uist

1.2 BBIYMCIICHUS CPEeJHEH cKopocTu: V = S/t
PaBHOMEpHOE TPSAMOIMHENWHOE MIBIKEHHE. 3aBUCUMOCTh KOOPJAMHATHI Telld OT
BPEMEHH B CITy4ae PAaBHOMEPHOTO MPSIMOJIMHEIHOTO JIBUKCHHUS:
13 xX(r)=x,+vt
I'padukn 3aBUCUMOCTH OT BpPEMEHH Ui MPOCKIMH CKOPOCTH, IPOCKIUH
MEePEMEIICHUS, TyTH, KOOPMHATHI IPU PABHOMEPHOM TMPSIMOJIMHEHHOM JIBHIKSHHU
3aBHCHMOCTh KOOpIMHATHI Tela OT BPEMEHH B CiIydae paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHIKCHHUS:
2
Sx(f} =1'.|;|: *f_l'.?x * £y
)
@®opMynbl A7 TPOCKIMU TEPEMEICHHs, MPOCKIIMA CKOPOCTH U TPOCKIUH
YCKOpPEHHS [TPU PaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBHKCHUH:
2
14 ;) =ty t+a;—,
U.\'(f] =Upy T4, £,
a.(f)=caonst,
U:.'r‘ - Ul.rL =2£'.'_T.S'_T
I'padmky 3aBUCHMOCTH OT BPEMEHH JUISI TPOCKIIMN YCKOPEHNUS, TIPOEKIIMH CKOPOCTH,
MPOCKIMU TIEPEMEIICHUS, KOOPIUHATH NPH DPAaBHOYCKOPEHHOM HPSMOIMHEHHOM
JBIKCHUHU
CBoOognoe manenue. POpMynbl, OMMCHIBAIOIIME CBOOOAHOE IMAJCHHE TeJNa IO
15 BEPTUKAIN (BMKEHHE TeNa BHU3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTU 3EMIIN).
' I'padyku 3aBHCUMOCTH OT BPEMEHH ISl TPOCKIIMN YCKOPEHHS, MTPOCKIIMU CKOPOCTH
Y KOOPAMHATHI IPU CBOOOIHOM IaJCHUH TeJla [0 BEPTHKAIH
CKkopocCTh paBHOMEPHOTO JIBIDKCHUS TeNa 0 OKpYKHOCTH. HarpaBienue ckopocTH.
@®opmyna 18 BBIYHCICHUS CKOPOCTH Yepe3 paauyC OKPYKHOCTH U TIEPHOJ
oOpareHus:
L= iMR
T
LlenTpocTpemMuTenbHOe  ycKOpeHue.  HampaBneHue — LEHTPOCTPEMHUTEIHHOTO
yckopenus. @opmyria Ui BBIYMCICHUS YCKOPEHUSL:
1.6 2
a. — v
"R
®opmyra, cBS3bIBarONIast EPUO] U YACTOTY OOpaIIeHHS:
V= !
T
1.7 Macca. [TnotHOCTh BemecTBa. @opmyra Juist BEIYUCICHUS ITIOTHOCTH:




_m

1.8

Cuna — BekTopHas pu3udeckas penuarHa. CIoKeHUe CHIT

1.9

SBnenue nnepuuu. [lepsoiii 3akoH HeroToHa

1.10

Bropoi1 3akoH HeroToHa:
F=m-a

CoHarnpaBiieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIIEH Ha
TEJ0

111

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fru=-Fiy

1.12

TpeHHe IMOKOSA U TPCHUE CKOJILXKCHUA. d)opMyna JJId BBIYUCIICHUA MOAOYJISA CHJIBI
TPEHUSA CKOJIBXKCHUSA:

Fszp-N

1.13

Hedbopmaruss Tena. Ympyrue u  Heynpyrue nedopmanuu. 3aKOH  YIPyrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1,
F=G-—L1 _2

R
Cuna TshKecTd. Y CKOpeHHE CBOOOTHOTO MaICHHUS.

dopmyrna JUTsl BBIYUCICHUS CUJIBI TSDKECTH BONM3H MoBepxHocTH 3emuun: F = mg.
Jsmwxenue maanet Bokpyr Connna. [lepBas kocmuueckas ckopocts. HeBecomocTh
U TIEperpy3Ku

1.15

Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHUrHa.
=m0

I/IMHy.]'ILC cucTeMsbl Te1. MI3MeHeHue HMITYJIbCA. I/IMHYHBC CHIJIBI

1.16

3aKkoH COXpaHCHU UMITYJIbCA IS 3aMKHYTOI>’I CHUCTEMBI TCII:
D=1+, U, =const

PeakTuBHOE ABIOKEHHE

1.17

Mexanuyeckas pa60Ta. qDopMlea JJII BBIYHUCIICHUSA pa6OTLI CHIJIBI:

A=Fscosa

MexaHu4yeckass MOIITHOCTb:




1.18

Kunernueckas n noreHumanbHas sHeprus. Popmysa 1 BBIYUCICHUS
KUHETHUYECKON SHEPIUU:
2
E M
2

Teopema o kuHeTHUECKOU dHEprun. Popmyna sl BBIYUCICHUS NOTEHIMAIBHON
SHEPIHH TeJla, IOJIHIATOrO
Haj 3eMIei:

E,= mgh

1.19

Mexanunueckast SHEPTHUsL:
E=E;.+E p
3aKOH COXpaHEHUsI MEXaHU4YeCKOH sHeprun. @opmyiia Juisi 3aKOHA COXPaHEHUS

MEXaHWYECKOI 3HEepPTrUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamenne MEXaHU4YECKOW SHEPrUU NIPU HAJIMYUH CHJIbI TPECHHUS.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Momenr cuier: M - Fl.
VYcnoBue paBHOBECHS phlUara:

M +M, +..=0
[ToasmxHbIN 1 HenOABWKHBIN O0510ku. KITJI mpocThIx MEXaHU3MOB,
n= A‘]IME:&H&H
Aaarpaqem.v{

1.21

JlaBiienue TBEPIOTO TEA.
(DOpMy.]'Ia JJI1 BBIYHMCIICHUSA JAaBJICHUA TBépI[OFO TCJa.
F
pP= =
JlaBnenue raza. AtMocepHoe TaBacHUE.
FI/II[pOCTaTI/I‘IeCKOG HAABJICHUC BHYTPU KUIKOCTH.
q)OpMy.]'Ia JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH ) KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBandeckuil npecc

1.23

3aKkoH ApXI/IMCI[a. CDOpMy.]Ia JJIA ONIPCACIICHUA BBITAJIKHUBAIOIIEH CHIJIBI,
Z[eﬁCTBYIOHICﬁ Ha TCJIO0, HOpr)KéHHOC B XXUJAKOCTH MJIM ras:

Fam =PEV

Ycnopue mapanus Tena. [lnaBanue CYJOB U BO3YXOIIJIABAHUC




1.24

Mexanndeckue KoneOaHusi. AMIUTMTY/IA, MIEPUOJ U YacToTa Kojebanuil. dopmyina,
CBSI3BIBAIOIAsl YACTOTY U TMEPHOJ] KOJIeOaHMIA:

1.25

MaremMartnueckuii WM NOpPY)KMHHBIM MasTHUKH. [IpeBpamienue osHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHHUN

1.26

3aryxatomue kosebanus. Beinyxnennsie kosnebanus. Pesonanc

1.27

Mexanndueckue BOJIHEL HpOIIOJIBHBIe N TIONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHbBI "
CKOPOCTb PAaCHpPOCTPAHECHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha TPaHMIIE JIBYX
cpen. IHppa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

N3mepenne cpeaHedl TJIOTHOCTH BEHIECTBA; AapXMMEIOBOM CHJIbI; JKECTKOCTH
NPYXHUHBI, KOA((UIMEHTAa TPEHUS CKOJBXKEHUS; PaOOThl CHJIBI TPEHHUS, CHIIbI
YOPYrOCTH; CpeAHEeW CKOpOCTH IBMXKEHHsS Opycka IO HaKIOHHOM IJIOCKOCTH;
ycKopeHus: Opycka Mpu JBUKEHHH MO HAKIOHHOM IMJIOCKOCTH; YacTOTHI U Mepuoja
KojeOaHMi MaTeMaTH4YecKoro MasTHUKA; YacTOThl M Iepuoja KojeOaHui
MPYXKUHHOTO MasTHHKA,; MOMEHTa CHJIbl, ACWCTBYIOIIETO0 Ha pblyar; pabOThl CHIIbI
YIPYroCTH MpH MOABEME Tpy3a C MOMOIIbIO HEMOABMKHOTO OJ0Ka; paboThl CHIIbI
YIIPYTrOCTH NMPHU MOJbEME I'Py3a C MOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CWIIBI OT 00BbEMa MOTPYKEHHOW YaCTH
TeNa U OT IJIOTHOCTHU KHMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHIIBI OT MacChl
TeNa; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMajbHOTO [aBJ€HHUS U OT poja
MOBEPXHOCTH; CHUJIBl YIOPYTOCTH, BO3HUKAWOIIEH B TMPYXKHHE, OT CTENEHU
nepopManuu MPYKHUHBI; YCKOpeHUss Opycka OT yrjla HakJIOHa HaIlpaBJIAIOIIeH;
nepuoja (4acToThl) KOJEOAHUN HUTSHOIO MAasTHHKA OT JJUHBI HHUTH;, MEpHOAa
KoJeOaHUi MPYKUHHOTO MaATHHKA OT MacChl Tpy3a U KECTKOCTU MPYKHUHBI,
HCCIIeIOBAaHUE HE3aBUCHMOCTH Mepuojia KojaeOaHUN HUTSHOTO MasTHHUKA OT MacChl
rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Dusuyeckue A6/1eHUS 8 npupode: IMPUMEPHBI IBHXKCHHUA C pa3JIMYHbIMU CKOPOCTAMH B
JKUBOM W HEXHBOU IMprupoac, HeﬁCTBHe CWJIbl TPpCHUA B IMMPHUPOAC M TCXHHKC,
INpUIWBbI W OTJIUBLI, JABHXXCHHC IIJIAHCT ConHeynou CUCTCMbI, PCAKTHUBHOC
JABUXKCHHUC JKHMBBIX OPraHU3MOB, pbldarhd B TECJIC YCIOBCKA, BJIMAHHC aTMOC(bepHOFO
JIaBJIICHUS Ha >KUBOHU OpraHusMm, IlJIaBaHHEC pLI6, BOCIIPpUATUC 3BYKOB KHMBOTHBIMH,
3CMIJICTPSACCHUC, celicMMuecKue BOJIHBI, IYHAMH, 3X0

131

Texuuueckue ycmpoticmea: CIUJOMETP, AATYUKU TIOJIOKEHHUS, PACCTOSHUSA U
YCKOpEHUS, [AUHAMOMETp, TMOJIIUIHUKYA, pPaKeTbl, pbluar, TOJIBWKHBIA U
HEMO/IBIKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTb, TMPOCTHIE MEXaHH3MbI B OBITY,
CoOOIIaroIMecss COCyIbl, YCTPOMCTBO BOJOMPOBOJAA, THIPABIUYECKUN Tpecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, TMOPIIHEBOM HAcCOC, apeoMeTp, 93XOJOT,
WCIO0JIb30BaHUE YIbTPa3BYyKa B OBITY  TEXHHUKE

TEIUIOBBIE ABJIEHUA

2.1

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKON TEOpUU CTPOEHUS BEIECTBA.
Mogenu  TBEPAOro, KHIKOTO U  Ta3000pa3HOTO0  COCTOSIHMM — BEIECTBA.
Kpucrannuueckue 1 aMmop¢HbIe Tena




JIBm>xenue yactull Bemectsa. CBA3b CKOPOCTU JIBUXKEHHS YaCTHUIl C TEMIIEPaTypOHu.

2.2
BpoynoBckoe nBuxenue, muddysus
2.3 CMaunBaHue M KalWUISIPHBIE SIBICHUS
2.4 TennoBoe pacHIMpeHne U CKaTHE
2.5 TennoBoe paBHOBecHE
26 Buyrtpennsis osHeprus. Pabota wu Termonepemaya Kak CIOCOOBI  M3MEHEHHS
' BHYTPEHHEHN SHEPrun
2.7 Bupl Teronepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, M3ITYyICHUE
HarpeBanue u oxnaxaenue ten. KoandecTBo TEMIOTH. Y AeNbHAS TETIOEMKOCTD:
2.8 O=cml(t,—1,)
3aKkOH COXpaHEHMsI HSHEPruu B TEIUIOBBIX Mpoleccax. YpPaBHEHUE TEMJIOBOIO
OanaHca:
29 Q+0,+..=0
1T Tem
Ucnapenne u koHaeHcauus. V3MeHeHHE BHYTPEHHEW OJHEpPrUM B MpoOLEcCe
210 hcnapeHus W KoHAeHcauuu. KumeHue KHAKOCTH.  YJAelbHas  TeroTa
' napoo6pazosanwus: L = Q/m
2.11 Briaxxnocth Bo3myxa
[InaBnenue u kpucramnuzanus. Mi3MeHeHne BHYTPEHHEN SHEPTUM MPHU TIJIABJIICHUHN U
KpUCTAJITM3aluu. Y IebHasl TEeIJI0Ta MIaBJIeHUs:
212 2 )
m
BuyTpenHsisa sHeprusi cropanusi TOIIMBA. Y IebHasl TeMJI0Ta CrOpaHus TOILMBA: (| =
2.13 Q/m
2.14 [Tpunnume! padoTe! TeroBsix asurateneii. KI1J remmoBoro auraress
Ipaxmuuecxue pabomoi
N3mepenue ynenpbHOM TEMIOEMKOCTH METaUIMYECKOTO IMJIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJAONH KOMHATHOM TeMIepaTypsl (PUKCHPOBAHHOM MacChl, B
515 KOTOPYIO OMYIIEH HarpeThli IMINHIP; KOJIUYECTBA TEIJIOTHI, OTJAHHOTO HArpeThiM
' UWIMHAPOM, TIOCIE OIYyCKaHWs €ro B BOAY KOMHATHOW TeMIeEpaTyphl;
OTHOCHUTENIbHON BIQXHOCTH BO3/yXa; VJEIbHOW TEIJIOTHl IJIaBJICHUS JIbJA.
HccnenoBanue n3MeHEHHs] TEMIEPATYPBI BOABI IPU PA3IUYHBIX YCIOBUSX; SABICHUS
TEII000MEHa TPU CMEIIMBAHHUH XOJIOTHOM U Topsiueld BOJbI; MPOIecca UCTIapeHHs
Qu3zuueckue s61eHUs 6 Npupooe: TOBEPXHOCTHOE HATSDKEHHWE W KalUJUIIpHBIC
2.16 SIBJICHUS. B TPHUPOJE, KPUCTAUIBI B Mpupoje, u3inydeHue ComHua, 3amep3aHue
BOJIOEMOB, MOPCKHE OpU3bI; 00pa3oBaHNEe POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpoticmea.: KaNWUISIPbl, TPUMEPHl HCIOIb30BAHUS KPUCTAJIIOB,
217 KUJKOCTHBII TEPMOMETp, JaTYMK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHUS

JIOMOB, THUIPOMETpBI, IMCUXPOMETp, MapoBas TypOWHA, JBUraTellb BHYTPEHHETO
CrOpaHus




OJIEKTPOMATI'HUTHBIE SABJIEHUA

3.1 Dnektpusalys Ten. J[Ba Buaa 31eKTpUUYECKUX 3apsiioB
3.2 B3aumoielictBue 3apspkeHHbBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHCHHMSI JICKTPHUECKOTO 3apsiia
34 Onekrpuueckoe rmosne. Hampsoxk€HHOCTh  anekTpuueckoro  mojiss.  [IpuHiun
' CYTIEPITO3UITNH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu onekrpuueckux 3apsgoB. JlelcTBHE  SJIEKTPUYECKOTO TIOJII  HA
' ANIeKTpUIecKre 3apsibl. [[pOBOTHUKY U TUAICKTPUKH
[TocrostnubIi AnekTpudeckuit Tok. JlecTBus anexTpudeckoro Toka. Cuiia Toka.
Hanpsixenue.
3.6 | =qg/t, U= Alq
DNEeKTPUYECKOE COTIPOTUBIICHUE. Y IETTBHOE IEKTPHUUECKOE COMTPOTHUBIICHHE:
3.7 R =pl/S
38 3akon Oma Juis1 yuactka snekrpuueckon memu: | = U/R
[TocnenoBarenbHOE COCTMHEHUE MPOBOJHUKOB:
I, =1, U=U,+U,. R=R, +R,
3.9 [TapannensHoe coeqMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:
U=U:I=1+1; Rzi.
-~ -~ 2
CMmenianHble COETUHEHUS IPOBOTHUKOB
310 PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jxoynsa — Jlenua:
2
3.11 Q=I"-R-t
312 Oneir Opcrena. MaruutHoe ToJie MPSMOTO MPOBOJHHKA C TOKOM. JInHUUM
' MarHUTHOW MHAYKIIUU
3.13 MaruuTtHoe 1noJjie MOCTOSHHOTO MarHuTa. B3aumoielicTBME NOCTOSTHHBIX MAarHUTOB
3.14 JleficTBMEe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBieHue snekTpoMarHuTHON MHAYKIMH. [TpaBuiio Jlenna
Ipaxmuuecxue pabomoi
N3mepenune ANEKTPUUECKOTO COTNPOTUBIICHUS pE3UCTOPA; MOIIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B TIPOBOJIHUKE (PE3UCTOPHI,
3.16 JAMIIOYKa), OT HANPsDKEHUSI Ha KOHIIAX MPOBOJHUKA; 3aBUCIMOCTH COTIPOTHBIICHUS

OT JUIMHBI HPOBOJHHKA, IUIOHMIAJX €T0 IMOICpEHYHOro CCUYCHUA U YACIBHOI'O
COIIPOTUBJICHUAL.

HpOBepKa InpaBujia JIsI JJICKTPUYCCKOI'O0 HAIMPSAXKCHUA IIPU MOCICAOBATCIBHOM
COCAMHCHUHN TIPOBOJAHHUKOB; TIpaBujia JJIA CHJbI 3JICKTPUYCCKOTO TOKa IIpH




NapajieIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUss 8 npupode. DICKTPUUECKUE SBJICHUS B aTMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMITH, Apeii( MOIFOCOB, POIh
MarHUTHOTO TIOJIS JJIs1 )KM3HU Ha 3emie, TIOJISIPHOE CHSTHHE
Texnuueckue ycmpotiicmaa. 3IEKTPOCKOTI, aMIIEPMETp, BOJIBTMETP, PEOCTAT, CUETIUK

318 ANEKTPUICCKOW SHEPTHUH, DIIEKTPOOCBETUTEIBHBIC TPUOOPHI, HArpeBaTeIbHBIE
AMEKTPONPUOOPBI (MTPUMEPHI), IIEKTPUUCCKHE TPEAOXPAHUTEIN, IJICKTPOMATHHT,
AJIEKTPOIBUTATENh IOCTOSTHHOTO TOKA, TeHEPATOP MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast MmoJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETA

3.21 3akoH oTpaxeHus ceta. [1mockoe 3epkaio

3.22 [Ipenomnenne cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Jucnepcus cera

324 Jlunza. Xox nyuert B ymu3e. DoKycHOEe paccrosiHue JHH3BL OnTHuyeckas cuia
nun3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTHYecKue MpUOOPHI
Ipaxmuyeckue pabomoi
N3mepenne onTHYECKOW CHIIBI COOMparomie JMH3bI; (OKYCHOTO PACCTOSHUS
coOuparoiiel JMH3bI (10 CBOWCTBY paBeHCTBAa pa3MepoOB IMpeaMeTa U N300paxeHus,

3.26 KOTJIa IPEIMET PACIOJIOKEH B TBOMHOM (POKyce), TOKa3aTelsl MPEIOMIICHHSI CTEKIIA.
UccnenoBanue cBolcTBa HM300pakKeHUs, MOJYYCHHOTO C TIOMOIIBIO COOMparomieit
JIUH3bI; U3MEHEHHUs] (POKYCHOTO PACCTOSIHUS JIBYX CIIOXKEHHBIX JIMH3; 3aBUCHUMOCTH
yrja MpejoMJICHHsI CBETOBOTO JIy4ya OT yIJia MaJeHusl Ha FPAHUIIE «BO3IYX — CTEKIIO»

397 Quszuueckue s6nenus 6 npupode. 3atmenus Connua u JIyHsbl, IBeTa Tel, ONTHYECKHE
sBJICHHS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MEPax)

3.28 Texnuueckue ycmpoticmea. OYKU, IEPUCKOIL, (poTOAMNIapaT, ONTHUYECKHUE CBETOBO/IBI

4 KBAHTOBBGIE SIBJIEHU A

41 PamnoaktuBHOCTh. Aubda-, Oera-, ramma-usnydeHus. Peaknum anbda-u Oeta-
pacmana

4.2 OmnsiTel Peszepdopaa o paccesnuto anba-yactuu. [InanerapHas Moaens atoma

4.3 CocraB aToMHOTO siapa. M30Tomb!

4.4 [lepuron nomypacmaja aTOMHBIX SAEP

4.5 SnepHble peakiuu. 3aKOHbI COXpPaHEHUs 3apSJ0BOI0 U MAaCCOBOTO YHCET
Qu3zuueckue sA81eHUs. 8 NPUpoOe. eCTECTBEHHBINH PaUOAKTUBHBINA (POH, KOCMHYECKHE

4.6 Ty4d,  PaJMOAKTUBHOE  M3JIY4Y€HHE  TNPUPOIAHBIX  MHUHEpPAJoOB,  JEHCTBUE
pPaZIMOAaKTUBHBIX U3ITy4YEHUI HA OPraHU3M YeloBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOIN, WHIAWBHUAYAIBHBIM MO3UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAA SHEPreTUuKa




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

Jist  peanu3anuyM  MPOTPAMMBI  HUCIIOJIB3YIOTCS  YUYECOHUKH, JOMYIICHHBIC K
WCITOJIb30BAHUIO TIPU peaju3allid HMMEIONIUX TOCYAapCTBEHHYIO aKKpPEIUTAIUIO
o0Opa3oBaTeIbHBIX MPOrPAaMM HAYaJBHOTO OOIINEr0, OCHOBHOTO OOIIETO, CPEIHETro
oOmiero o0pa3oBaHUs OpraHU3AIUSMH, OCYIIECTBIISIIONIUMH 00pa30BaTEIbHYIO
IEeATSIIFHOCTh, MpHUKa30oM MuHIpocBemeHus ot 26.06.2025 Ne 495:

o ®uszuka: 7-i kimacc: 0a30BbII  YpOBEHb: Y4YeOHUK; 3-¢ U3JIaHWE,
nepepaborannoe, 7 kmacc/ Ileppimikun WM.M., MBanoB A.U., AxumnonepHoe
obmectBo «M3naTenscTBO "[IpocBenienuey;

o ®uszuka: 8- kimacc: 0a30BbII  YpOBEHb: Y4YeOHUK; 3-¢ U3JIaHWE,
nepepaborannoe, 8 kimacc/ Ilepeimkun M. M., UBanoB A. U., AxuunoHepHoe
obmectBo «M3naTenscTBO "[IpocBernienue' »;

o ®uszmka: 9-ii kmacc: 0a30BbII  YpOBEHb: Y4YeOHUK; 3-¢ U3JIaHWE,
nepepaborannoe, 9 kinacc/ Iepeimkun Y. M., I'ytauk E. M., UBanoB A. U. u
npyrue, AkimonepHoe oduiectBo «M3aarenbctBo "lIpocBenenue .

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

o KonrekctHple 3amaun. 3amaHus K yueOHoMy Kypcy «Duszukay : ydeOHOE
nocobue / A.A. Sxyta, JI.U. AcanoBa ; mox pen. JILA. IlapurytuHoit — M.:
OI'BHY «MHCcTHTYT comepkaHus U METOJIOB 00yueHus», 2024. — 61 c.

e Meroanueckuii keric. DnekTpomarauTHas uHaykius. (Pusuka. 8 kiacc) /T.B.
Caymkuna, A.A. Skyta ; nox pen. JIL.LU. Acanosoii. — M. : ®I'BHY «MHCTUTYT
CoJIepKaHMs M METO0B oOyueHus», 2024. — 15 c.

e Metonuueckuit keiic. ['mapocrarnueckoe napinenue (Pusuka. 7 xmacc) / T.B.
Caymkuna, A.A. Skyta ; nox pen. JLU. Acanosoit. — M. : ®I'BHY «MHCcTUTYT
coliep KaHus ¥ METOZIOB oOyueHus», 2024. — 12 c.

o bank 3amanuii /UIsi TEKYIIETO OIEHUWBAHMS 10 yueOHOMY mpenmery «Dusmkay.
OcunoBHoe oOmee oOpazoBanue / A.A. Sxyra, E.JI. Kouepruna, H.A.
3arpannunas ; nonx pea. JLA. Iapmyrunoit. — M. : ®I'BHY «MHCTUTYT
coepKaHusl U METOJIOB oOydeHus», 2024. — 107 c.

o [Ipaktuueckue (mabopartopHbie) pabOTH MO ydeOHOMY TpeameTy «Duszmkay.
OcHoBHOe oOmiee oOpaszoBanue. CpemgHee oOmiee oOpa3oBaHHe : ydeOHOE
nocobue / FO.B. Crapokypos, A.A. Sxyrta, H.I'. XKXmanosa ; mox pexn. JL.A.
[Mapmytunoit. — M. : ®T'BHY «MHCTUTYT colepxkaHus U METOJI0OB O0YUEHUs»,
2024. - 28 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET
bu6mnorexka IIOK
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