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IHHOACHUTEJIBHAA 3AIIUCKA

IIporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs COCTaBJIE€HA HA OCHOBE
MOJIOKEHUA W TpeOOBaHMA K pe3yabTaraM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpazoBarenbHON TTporpamMmel, ipeactaBieHHbx B PI'OC OO0, a Ttakxke ¢ yuétoM denepaibHOM
paboueii mporpammsl BocriuTanus 1 KoHuenimu npenogaBanus yueOHoro npeamera «Pu3nkay.

CopneprkaHue nporpaMMsl 1o (pu3KKe HamnpaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYYaloIIUXCSd W OPraHM3alUI0 W3ydeHHs] (U3UMKU Ha JEATEIbHOCTHOH ocHOBe. B
nporpaMMme 1O (U3UKE YUUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOro IpeAMeTa B pealu3aluu
tpeboBanuiit ®I'OC OOO K IUIAHUPYEeMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pe3ybTaTaM
00y4eHHUs, a TaKXKe MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUHBIX y4EOHBIX IIPEAMETOB HAa YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUsl.

IIporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeleleHue ydyeOHOro marepuaija IO rojaam
oOyyenus (IO KiaccaM), TMpeylaraeT MPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOIO COAEp:KaHUs U y4éTe BO3PACTHBIX 0COOCHHOCTEH
00yJaromuxcs.

IIporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMUYECKON MOMOLIN YYUTEIO B
co3llaHuH paboUeil MPOrpamMMBbl 10 Y4€OHOMY MTPEIMETY.

dusnka SABISIETCS CUCTEMOOOPa3yIOLUM JJIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX HPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB M SBICHHNA, M3y4aeMbIX XUMHEH,
Ouosiorueil, acTpoHoMHeH U (Qu3MUecKo reorpadueld, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, NpPEIOCTaBIIsIeT HaubOosiee sCHBIE 00paslpl NPUMEHEHUS HAaydyHOTO METoJa
MIO3HAHUS, TO €CTh CII0CO0a MOMYyYeHUs JOCTOBEPHBIX 3HAHUH O MHpe.

OnHa W3 THaBHBIX 3a1ad (U3MYECKOTO OOpa3oBaHHsI B CTPYKType oOmero odpa3zoBaHUs
COCTOUT B (OPMUPOBAHMM E€CTECTBEHHO-HAYYHOM TIpaMOTHOCTM U MHTEpeca K Hayke Yy
00yJaromuxcs.

WN3ydyenne (¢u3uku Ha 0a30BOM ypOBHE MpEAINojiaraeT OBJaJeHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTbD:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

® UHTEPNPETUPOBATh MJAHHBIE M HCIOJB30BaTh HAay4HbIE JI0KA3aTeIbCTBA IS
IIOJIy4€HUS BBIBOJIOB.

Henu wu3ydyeHus (U3MKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs ONpEIENICHbl B
Konnenuuu npenogaBanus ydeOHoro mnpenmera «@Pusnka» B 00pa30BaTENIbHBIX OpPraHU3aAIMIX
Poccuiickoit  @enepanuy, peaqu3yOIIMX OCHOBHBIE OOIIe00pa3oBaTeabHble MPOrPaMMBL,
yTBepkAEHHON pemenneM Komtermm MunncreperBa mpocsenieHus Poccuiickoit ®enepaunn
(mpotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

Hean n3yvyenus pu3nku:

e puoOpeTeHrne UHTEpeca U CTPEMIICHHUS 00yJaroIuXCsl K HAYyYHOMY U3Y4YE€HUIO IPUPOJIbI,

pa3BUTHE UX UHTEIUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE MPEIACTABICHMA O HAydHOM METOJi€ TIO3HaHUS M  (OPMHPOBAHUE
HCCJIEIOBATEIbCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (opmHupoBaHHE HAay4YHOTO MHPOBO33PEHMS KaK pe3ysibTaTa M3y4yeHHUS OCHOB CTPOEHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME NPEACTABICHUN O POiM (PUMKU ISl Pa3BUTHS APYIHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;



e pa3BUTHE TMPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymeil mnpodeccuoHaIbHOM
NesITeNIbHOCTH, CBA3AHHOM C (PU3MKOM, MOATrOTOBKA K JajbHEHIIeMy OOyYeHUIO B 3TOM
HaIpaBJICHUU.

JlocTukeHne HTHX Meledl mnporpaMMbl MO (HU3MKE Ha YpPOBHE OCHOBHOIO OOMIETO

o0pa3oBaHMs 00ECIIEUNBACTCS PEIICHUEM CICIYIONINX 3a1a4:

e puoOpeTeHre 3HaHUM O AUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHHMUECKHX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e pUOOPETEHNE YMEHHI ONTUCHIBATh U OOBACHATH (DU3MUECKUE SBICHUS C UCIIOIH30BAHUEM
MOJyYEHHBIX 3HAHMII;

® OCBOCHHME METOJOB pEIICHUS MPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BAHUEM
(bu3nyecKrux MoJeNel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BHUTHE YMEHUU HAOIIONATh MPUPOTHBIC SIBICHUS U BBIIOIHATE OIBITHI, TaOOPATOPHBIE
paboThl M DSKCHEPUMEHTAIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM H3MEPUTEIbHBIX
puOopoB;

e ocBocHHE MNPUEMOB paboThl ¢ uHPopManuell (U3MUECKOTO COJEpKaHus, BKIIOYas
MH(OPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (HU3UKH, aHAIW3 U KPUTHYECKOE
OLICHUBaHHUE UH(POPMALINH;

® 3HAKOMCTBO cO cepamu MpodhecCHOHATBEHON NIEeATENbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DU3MUECKON HAYKH.

Ha w3ydenue ¢usuku (06a30BBIi YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
orBoautcs 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Henenwo), B 8 kiracce — 68 yacoB (2 vaca B
HeJeno), B 9 kitacce — 68 vaca (2 yaca B HEJIEIO).

[Ipemiaraemerii B mporpaMmMe Mo (Gu3uKe MepedeHb JTabopaTOPHBIX pabOT M OIMBITOB HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep, yYUTENb JesIaeT BEIOOp MPOBeIeHUs 1a00paTOPHBIX PadOT U OIBITOB
C Yy4€TOM MHAMBHIYAIBHBIX OCOOEHHOCTEH 00yJYaromMXCs, CIIICKA YKCIEPUMEHTAIbHBIX 3aaHUH,
IpeJularaeéMblX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 1o (pu3uke.

COJEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY:KAKOIIEro MUpa.

®usnka — Hayka o mpupoje. SIBimeHus npuponbl. DU3MYECKHE SABICHHS: MEXAHUYECKUE,
TEILIOBBIC, dJICKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckue BenuuuHbl. HM3mepenne ¢Qusnmueckux BenuuuH. dusnueckue npuOOPHI.
ITorpemHocTs n3MepeHu. MexayHapoaHas CUCTEMa €AUHULL.

Kak ¢usmka u npyrue ecTecTBEeHHbIE HAayKu H3y4aroT MNpHupoay. EcTecTBeHHO-Hay4HbBIN
METOJl TO3HaHWA: HaONIO/eHHe, TIOCTAHOBKA HAYYHOTO BOINPOCA, BBIIBWKEHHME THUIOTE3,
AKCIIEPUMEHT I10 NMPOBEPKE TUIoTe3, 00bsicHeHHe HabmoqaemMoro siBieHus. Onucanne pu3ndecKkux
SIBJICHUH C IIOMOLIBIO MOZCIICH.

Hemoncmpayuu.

1. MexaHuuecKkue, TEMIOBbIE, HIEKTPUUECKUE, MarHUTHBIE, CBETOBBIE SIBJICHHUS.

2. O®usnveckre MPUOOPHI W TPOIEAypa TPSMBIX H3MEPEHHH aHAJIOTOBHIM M IU(POBHIM

puOOpOM.

Jlabopamopuvie pabomol u onvimol.

1. OnpeneneHue 1EHBI IENEHUS LKAJIbl H3MEPUTEIHLHOTO IPUOOpA.

2. U3mepeHne pacCTOSHUIA.



N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenre pasmMepoB MaJIbIX TEl.
WN3mepenue Temmeparypbl MpH TOMOIIM SKUIKOCTHOTO TEepMOMETpa U JlaTUMKa
TEeMIIepaTyphI.
6. IlpoBeneHue wuccieqoBaHUS IO NPOBEPKE THUIIOTE3bl: MNAIBHOCTh MOJNETa IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIBIIIEe BEICOTA ITyCKa.

Pasznen 2. [lepBoHayaibHbIE CBeJ€HUS 0 CTPOCHUU BellleCTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYIIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TIUCKPETHOE
CTpOCHHE BEIECTBA.

JIBrxenue wyactui] BemiecTBa. CBsi3b CKOPOCTH JBHKEHHUS YaCcTHUI[ C TEMIIEpaTypoHu.
bpoynoBckoe nBuxenue, auddysus. BzaumonelcTBue UaCTHI] BELIECTBA: MPUTSKEHHE U
OTTaJIKUBaHUE.

ArperatHble  COCTOSIHHMS ~ BEIIECTBA: CTPOEHUE Tra30oB, IKUAKOCTEH UM TBEPABIX
(kpucTayinuecknx) Ted. B3aumMoCBs3b MEXIYy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSHUN BOJBI.

Jemoncmpavyuu.

1. HaGmoneHue 6pOyHOBCKOTO JABHKEHUS.

2. Hab6mronenue nuddys3uu.

3. HaOmrogenue siBIeHHM, OOBACHSIOUUXCA NPUTSHKEHUEM WM OTTAJKUBAHUEM YaCTHUI]

BELIECTBA.

Jlabopamopuuvie pabomot u onvimel.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C HCIIOB30BaHUEM (poTorpaduwuii).

2. OmbIThI 110 HAOIIOACHUIO TETIJIOBOTO PACHINPEHHUS T'a30B.

3. OmbIThI 10 OOHAPYKEHUIO JCHCTBUS CHII MOJICKYJIIPHOTO TPUTSHKCHHUS.

Pa3nen 3. /IBu:xeHune u B3aumMo/ieiicTBue TeJl.

Mexanuyeckoe nBmxeHue. PaBHomepHoe u HepaBHOMepHOe JBkeHne. CxopocTs. Cpennsis
CKOPOCTb MPU HEPABHOMEPHOM JIBIKCHUH. Pacuér myTu 1 BpeMeHH JIBHKCHHS.

SBnenune wuHepuuu. 3aKOH HHepuuHU. B3aumonelcTBue Tea Kak NpUYMHA H3MEHEHHS
CKOpPOCTH JBIKEHHS Tel. Macca kak mepa WHepTHOCTH Tena. [lnoTtHocTs BemectBa. CBsi3b
TJIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BEUIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CWJIBI C TIOMOILIbIO TMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuia TskecTh. Cuila TSKECTH Ha APYTHUX
mwiaHerax. Bec Tema. Heecomoctb. CroXeHHE CHIJI, HaIlpaBIEHHbIX IO OJHOM MPSIMOM.
PaBHozelicTByromas cui. Cuna tpeHus. TpeHHne CKOJIbXEHUs U TPeHUEe Nokos. TpeHue B mpupoje
Y TEXHUKE.

Jemoncmpayuu.

HalGmronenrne MexaHU4ecKoro JBMKEHUS Tea.

N3mepenne ckopocTu NPpsIMOJIMHEUHOTO IBUKEHHUS.

Habintoienue siBjeHUs] UHEPIMH.

Habmroienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc M0 B3aUMO/ICHCTBHUIO TE.

CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJTHON IPSIMO.

.]Taéopamopubte pabomout u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO [BIDKEHHUs (IIapuKa B JKUIKOCTH, MOJETH
AIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

2. OmpepneneHue CpeqHEH CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa IO HAaKIOHHON
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TENA.
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5.

OmnbIThl, EMOHCTPUPYIOLIME 3aBUCUMOCTbh pacTsbkeHHs (AedopManuu) HpyKHUHBL OT
IIPUJIOKEHHOMN CHUIIBL.

OnpIThI, NEMOHCTPUPYIOIME 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHA OT Beca Tela U
XapakTepa COIPUKACAOIINXCS IIOBEPXHOCTEN.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3os.

Hasnenne. CriocoObl YMEHBIICHUS U YBEJIWYCHUS NaBicHHs. J[aBneHue rasza. 3aBUCUMOCTh
JaBJIeHUd ra3a oT o0bEma, Temreparypsl. [lepenaua naBieHus TBEPABIMH TeJIaMH, KUAKOCTIMU U
razamu. 3akoH [lackansa. [lHeBmaTmueckue MamuHbl. 3aBUCUMOCTH JIaBJICHUSI JKUJIKOCTH OT
riyounsl. ['uapocratuyeckuii mapagokc. CooOutaromuecs cocyabl. [ uapaBiuueckie MeXaHU3Mbl.

Atmocdepa 3emim u atmochepHoe napieHue. IIpUYMHBI CyIIECTBOBAaHHS BO3/YIIHOM
o6onoukn 3emmu. OmbiTt Toppuuem. M3mepenwe arMochepHOTO MaBJICHHS. 3aBUCHUMOCTH
aTMoc(epHOro aBleHUsI OT BBICOTHI HAJl ypoBHEM Mopsi. [Ipubops! i u3mMepeHus aTMOCPEpPHOTO
JTaBJICHHUS.

JleficTBUE KMJIKOCTH M Tra3a Ha MOTPYKEHHOE B HHUX Te0. BeITankuBaromias (apXxumenoBa)
cwia. 3akoH Apxumena. [1InaBanue ten. Bo3nyxomnaBanue.

Jemoncmpayuu.

1. 3aBucumoOCTb JaBJeHUS ra3a OT TEMIEPATYpPHI.

2. Tlepenaua gaBieHUS KHUIKOCTHIO U Ta30M.

3. Coobmaromumecs: CoCyabl.

4. T'mapaBiudeckuil nmpecc.

5. IlposiBinenue neiicTBust aTMOCGHEPHOTO AaBJICHUS.

6. 3aBHCHMOCTH BHITAJIIKHBAIOIICH CHIIBI OT 00BbEMA MOTPYKEHHOW YaCTH TeJla M TUIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUJIKOCTH.

8. VYcnoBue miuaBaHus Tel: MJIaBaHUE WU TOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOILICHUS
IUIOTHOCTEW T€JIa U JKUJIKOCTH.

Jlabopamopuvie pabomol u onsimol.

1. HUccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B KHUIKOCTh
4acTH Tena.

2. OmpepneneHue BBITATKUBAIONIEH CHIIBI, JCHCTBYIONIEH Ha Teno, NOTPYyXEHHOE B
KHUJKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BHITAIIKHBAIOIICH CUJIBI, ACUCTBYIOIIEH HA TEIO B KUAKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBHCHUMOCTH BBITAIKMBAIOIICH CHUIIBI, JEHCTBYIOIIEH Ha
TENO B >KUJAKOCTH, OT 00BhEMa MOTPYKEHHOW B KUIKOCTh YaCTH TeJlda U OT IUIOTHOCTH
AKUIKOCTH.

5. KonctpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHME JIOAKM M oOIlpejaeseHue eé

IpPy30I0ABbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTD. JHEprus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[TpumeHeHMe paBUiIa paBHOBECHS pblyara K 0J10Ky. «3o00Toe mpaBuio» Mexanuku. KITJ[ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Kunetndeckas u noreHuuanpHas sHeprus. [IpeBpaienue ogHoro
BHJIa MEXAHWYECKOM YHEPTUHU B IPYroi. 3aKOH COXPAaHEHHUsI SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.



1. Onpenenenue pabOThl CHUJIBI TPEHUs MNPU PABHOMEPHOM JIBXKEHMH Tella IO
TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBHi paBHOBECHS pblyara.
3. Usmepenne KIIJ] HaKIOHHOH MIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KJIACC

Paznen 6. TerioBble siBJIeHHS.

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUU CTpOEHus BellecTsa. Macca u
pa3Mepbl  atoMOB M MoOJeKyid.  OmbIThl, TOATBEPKIAIOIIME  OCHOBHBIC  MOJOXKECHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSHUHN BeliecTBa. Kpucrammudeckue u
amop¢usbie Tena. OObsACHEHNE CBOICTB Ia30B, KUIKOCTEH M TBEPIBIX TEJNI HA OCHOBE MOJOKEHUMN
MOJICKYJIIPHO--KUHETHYECKOW Teopur. (CMayuBaHWE€ U KaNWUISIPHBIC SIBJICHUA. 1eIJIOBOE
pacUIMpEeHHE U CKaTHUE.

Temneparypa. CBsizb TeMmmeparypbl €O CKOPOCTBIO TEIUIOBOTO JBUXKEHHUS YaCTHIL.
Buytpennss sneprusi. CiocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: TeIionepeaaya U COBEpIICHUE
paboTel. Busl Terutonepeavn: TerionpoBOIHOCT, KOHBEKITUS, H3TYICHHE.

KonnuecTtBo TeminoThl. YenbHas TeIIOEMKOCTh BEIIECTBA. [eMIO0OOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro OanaHca. [lnaBieHue M OTBEpAEBAHME KPUCTANIMYECKUX
BELIECTB. YAenbHas TerwioTa ImaBieHus. l[lapooOpa3oBanue u KoHAeHcauusa. Vcmapenwue.
Kunenue. VYnenpnas Tteruiota mnapooOpa3oBaHus. 3aBUCHUMOCTb TEMIEpPaTyphl KHIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

Brnaxnocts BO3ayXa.

DHeprus ToIIMBa. Y IeibHAs TEIJIOTAa CTOPAHUS.

[Ipunuunsl pabotbl  TemnoBbix asurateneid KIIJ[ TemoBoro nBuratensa. TemioBble
JIBUTATEININ U 3aIUTA OKPYKAOIIEH CPEeabI.

3aKOH COXpaHEHUs U NMPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpavyuu.

Habmtonenne 6poyHOBCKOTO IBUKEHUSI.

Ha6mronenue quddysun.

Habmtoienue sSiBiaeH CMauMBaHUsI U KaMWUISIPHBIX SBJICHHM.

Habutoienue TemnoBoro paciupeHust Ted.

W3meHeHue gaBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.
[IpaBuna u3amepeHus TeMIepaTypsl.

Buasl Tenionepenaun.

OxJtak/ieHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

0. CpaBHeHUE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

1. HaGmroneHue KUImeHus..

12. HaGnroieHre TOCTOSTHCTBA TEMITepaTyphl TIPH TIaBICHUH.

13. Monenu TEIIOBLIX ABUTATENEH.

Jlabopamopuvie pabomol u onsimol.

1. OmnbIThl O OOHAPYKEHUIO ASUCTBHSI CUIT MOJIEKYISIPHOTO MPHUTSIKEHUS.

2. OTmBITHI TTO BRIPAIIMBAHUIO KPHUCTAILIOB IIOBAPCHHOMN COJIM HITH caxapa.

3. OmnbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACHIUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEll.
4. Ornpenenenne NaBIeHUS BO3AyXa B OAJJIOHE MITIPHUIIA.
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5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JaBIIEHUS BO3[AyXa OT ero oo0béMa u
HarpeBaHus WIKM OXJIAXICHUS.
6. IlpoBepka rumoTe3bl JHMHEHMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TeMIIEpPaTypHl.
7. HaOmrogenue M3MEHEHHsS BHYTPEHHEH HSHEprHM Teja B pe3ysbTare TeIulonepenadyd u
paboThI BHEITHUX CHIL.
UccnenoBanue siBieHus TeIiooOMeHa Mpy CMEIIMBAHUH XOJIOIHOM U ropsiueil BOJBI.
9. OmnpeneneHne KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH MPH TEIJIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHAPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapeHUs.

12. OnpeneneHre OTHOCUTENIBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenue yaenbHOM TEIIOTHI IJIABICHUS JIbAA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

DOnexTpuszanus Tea. JIBa poja 3MeKTpuUecKuX 3apsanoB. BzauMopeiicTBue 3apspKEHHBIX TE.
3akon KynoHa (3aBUCHMOCTb CHJIbI B3aUMOJIEHUCTBUS 3apsKEHHBIX TEJ OT BEJIUYMHBI 3apsiioB U
PacCTOSHUS MEXY TeTIaMu).

Onextpuueckoe mnone. HanpsoxéHHocTh anekTpuueckoro mnoisd. llpuHnun cyneprnozunuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DIIeMEHTAPHBIN dJIeKTpuueckuil 3apsa. CTpoeHune atoma.
[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHHUSI AIEKTPUUYECKOTO 3apsiia.

DONEeKTPUUECKUH TOK. YCIOBUS CYLIECTBOBAaHHUS AJIEKTPUYECKOrOo ToKa. McTouyHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DIEKTPHUYECKOrOo TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexkrtpudeckas 1menb. Cuna Toka. Onekrpuueckoe HampsbkeHue. ColpoTHBIIEHHE
IIPOBOJHMKA. YJEIbHOE CONpOTHUBIEHME BellecTBa. 3akoH Owma Juid  yyacTKa IIENH.
[TocnenoBarenbHOE U NapaieIbHOE COETUHEHNE IPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 35IeKTpHUecKoro Toka. 3akoH /pxoymns—JleHna. DnekTpuyeckue Henu u
MOTpeOUTENH dIEKTPUUECKO 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

IlocTosiHHBIE MarHuThl. B3auMOIEHCTBHME IOCTOSHHBIX MAarHUTOB. MarHuTHoe ToOIe€.
MarnuTtHoe nojie 3eMJId U €ro 3Ha4eHHe NS KU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe 1mosie
EKTPUYECKOr0 TOKa. [[pMeHeHne 311eKTPOMarHuTOB B TEXHUKE. [[eficTBME MarHUTHOTO IOJIS HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb MOCTOSIHHOTO TOKa. MICrob30BaHNe 3JIEKTPOABUTATENICH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel  @apanes.  SBneHue  3neKTpoMarHUTHOM — MHAyknuu. IlpaBunmo  JleHua.
Onexrporereparop. CrocoObl TMOJydyeHHs] 3JEKTPUYECKOH SHEpruu. OJIEKTPOCTAaHIMHU Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUH.

Hemoncmpayuu.

DnekTpu3aius Tel.

JIBa posia JIEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEIl.
Y CTpOUCTBO U IEHCTBHE AIEKTPOCKONA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.

IIpOoBOAHMKY M TUAIEKTPUKH.

MonenrpoBaHuE CUIIOBBIX JIMHUHM 3JIEKTPHUYECKOTO MOJIS.

M cTOYHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

10 DNEKTPUUECKUHN TOK B JKUIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIit pazpsi.

W3mepeHue cuipl TOKa aMIIeEpMETPOM.

N3mepenne 31eKTpuYecKOoro HarpsKEHNUs BOJIbTMETPOM.

Peocrar u marasuH COpOTUBIICHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieIeHUs IOJIFOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OmnsIT Opcrena.

MarsuTHO€e noje ToKa. JIeKTPOMAarHur.

JlelicTBuE€ MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM.
DIEeKTpOoABUTATEIb IOCTOSIHHOTO TOKA.

UccnepnoBanue siBIeHUS 371€KTPOMAarHUTHOM MHYKIUH.

OnbiThl Dapajes.

3aBUCHMOCTD HaIlPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomsl u onvimel.

1. OnbIThl 1O HAOIIOAECHUIO JEKTPU3ALUM TEJI HHAYKIUEH U IPU COPUKOCHOBEHUH.

2. HccrnenoBanue neicTBUS SIIEKTPUYECKOTO OIS HA IIPOBOAHUKH U TUDJICKTPUKH.

3. COopka u npoBepka paboThl 3JEKTPUUECKOH LIeNH TOCTOSIHHOTO TOKA.

4. U3mepeHue u peryaupoBaHue CHIIbI TOKA.

5. H3mepeHue u peryianpoBaHUe HaNpsHKEHUS.

6. HccrenoBanme 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHHUS
pe3UCTOpa U HaIPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb IEKTPUUYECKOTO COIPOTUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, IUIOIAAX IONEPEYHOro CEYeHHs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXEHUS HAINPSDKEHUH TPU TOCIEAOBATEIFHOM COSIMHEHHH JBYX
PE3UCTOPOB.

9. IIpoBepka mmpaBuiia JUist CUIIbI TOKA MPH NMapajuIeIbHOM COETUHEHUN PE3UCTOPOB.

10. OnpeneneHue pabOTHI AITEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OnpezneneHrie MOLUTHOCTH NEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKY, OT HAINpsDKEHUS Ha
HEH.

13. Onpenenenne KII1JI narpeBarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB.

15. U3yyeHre MarHUTHOTO IOl IOCTOSHHBIX MAarHUTOB TMPU UX OOBEIUHEHUU U
pa3JeNeHNN.

16. NccnenoBanue ASWCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aWMOJICHCTBHS KaTYUIKH ¢ TOKOM U
Mar"uTa oT CHJIbl TOKa U HaIllPaBJIEHUS TOKA B KaTyIIIKE.

18. N3yueHnue faeicTBUS MAarHUTHOTO T10JIs1 Ha TPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue U u3ydeHne padOTHI JIEKTPOABUTATEIIS.

20. Usmepenue KI1/[ anexkTpoaBUraTeIbHON YCTAaHOBKH.

21. OnBITBI 1O WCCTICOBAHHIO SIBIICHUS ODJIEKTPOMATrHUTHOW WHIYKIIUU: WCCIIEIOBAaHHE
M3MEHEHUI 3HaYEHMs U HAIIPaBJIEHUS] HHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUA.



Mexannueckoe aBukeHHe. MarepuanbHasg Touka. Cucrema otcuéra. OTHOCHUTENIBHOCTh
MEXaHUYECKOro JBMKeHUsA. PaBHOMepHOe mpsMoOiauHENHHOe JBHKeHHMe. HepaBHOMepHOE
npsMoMHeiHOe JBWKeHHe. CpenHsis M MIHOBEHHash CKOpPOCTh Teja MpPH HEPAaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsiMOJIMHEHHOEe aBmkeHue. CBoOomHoe maneHue. OnbIThl
lNanunes.

PaBHoMepHOE ABMKEHHE 1O OKpYXHOCTH. llepmon u wactora oOpaienus. JluneliHas u
yIJ0Basi CKOPOCTHU. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

[TepBriii 3axkoH HeroTona. Bropoit 3akon Herotona. Tperuii 3akoH Hprorona. Ilpuniun
CYIEPIO3ULIMU CUIIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuila TPEHUsl CKOJIbKEHUSI, CUJIa TPEHHS TTOKOS,
JPYTUE BUBI TPEHUS.

Cuna TSOKECTH W 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOIO MaeHHUS.
JiBuxenue manet Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBeCOMOCTh U neperpy3Ku.

PaBHOBecue maTepuanbHON TOUkH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3Menenne umnyinbca. VMmnynbc cuibl. 3aKOH COXpPAaHEHHsS HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota M MOIIHOCTh. PabGora cunm Tspkectd, ympyroctd, TpeHus. CBs3b
sHepruu U padoThl. lloTeHuumanbHas sHEprus Tenaa, MOAHATOrO HAJ IOBEPXHOCTHIO 3EMIIU.
[loTrenuunaneHas sHeprus cxarod npyxuHbl. Kunermueckas sHeprus. Teopema 0 KMHETHUECKOU
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

1. HaOnromeHne MEXaHMYECKOTO JBMKEHHS TEJIa OTHOCUTENFHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTell M TPAaeKTOpUl JBUXKEHUS OJHOTO M TOTO K€ Tela OTHOCHTEIHHO
PAa3HBIX TEJ OTCYETA.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

Habitoienue 1BHKeHUs Tella o0 OKPYKHOCTH.

HaGntoneHne MexaHMUYECKMX SIBICHUH, MPOUCXOMAIIMX B cucTeMe oTcuéra «Tenmexkar

IpH1 €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KaOUHEeTa (GU3HKH.

3aBHUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJIa U IEUCTBYIOLIEH HAa HETO CHJIBI.

Habutoienne paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEll.

M3MmeHeHue Beca Tena IpyU yCKOPEHHOM JBUKEHHH.

10. [Tepenaya uMITyIBCA NP B3aMMOICHCTBUH TEJL.

11. IIpeoOpa3oBaHus S3HEPTUM NPH B3aUMOAECHCTBHH Tell.

12. CoxpaHeHue UMITyJIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHeHue UMITyabca MpH aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUN.

14. HaGmnroneHne peakTUBHOTO JBUKEHHUSI.

15. CoxpaHeHue MeXaHUYECKOM 3HEPTUH MTPU CBOOOIHOM MaICHUH.

16. CoxpaHeHne MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TEJIa O] ICHCTBUEM TPYKUHBI.

Jlabopamopuvie padbomul u onvimol.

1. KoHcrpyupoBaHue TpakTa Juisi pa3roHa U JajbHEHIIEero paBHOMEPHOTO JBUKECHHS
HIApUKA WU TEJIEKKH.

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHsI Opycka WM JBIDKEHHS MIapHKa II0
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue YCKOpEHHUsS Tela TPH PABHOYCKOPEHHOM BW)KEHHH IO HAKIOHHOM
IIJIOCKOCTH.

ok w

© N



o ~

10.

11.

HccnenoBanue 3aBUCMMOCTU MYTH OT BPEMEHM INPU PABHOYCKOPEHHOM JIBHKEHUH 0€3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka runoTesbl: €ciu MpU PaBHOYCKOPEHHOM JBHXKEHUU 0€3 HayallbHON CKOPOCTH
IIYTHU OTHOCATCA KaK psa HEYETHBIX YUCCJI, TO COOTBCTCTBYIOIIHEC ITPOMECIKYTKH BPEMCHU
OJIMHAKOBBI.

I/ICCHCI[OBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHHUA CKOJIB)KCHHUA OT CHJIBI HOPMAJIBHOI'O
JaBJICHHUS.

Onpenenenre KO3PPUITUEHTA TPSHHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CWJIBI TPEHHS TPH PABHOMEPHOM JIBIKCHHH Tella IO
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenre pabOTHl CHUJIBI YIPYrOCTH TPH TOABEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBYKHOTO U MOJBHKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHUs SHEPTHUH.

Pa3zgen 9. Mexann4yeckue KoJ1e0aHuA ¥ BOJIHBI.

KonebarenbHoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHWI: TEPHOJ, YacToTa,
amruiutyna. MaremaTuyeckuid W TOPYKUHHBIH  MasTHUKH. [IpeBpalieHue »HEpruv Mpu
Ko0J1€0aTeIHLHOM JBHUKEHUH.

3aryxaromue koneOanus. BroiHyxkaenHole koneOanus. Pe3onanc. MexaHuuyecKkue BOJHBI.
CBOﬁCTBa MCXAaHHNYCCKHNX BOJIH. HpOIlOJIBHI)IG nu Honepeque BOJIHBI. I[JII/IHa BOJIHBI U CKOpOCTL eé
pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTA TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmromenue xoneOaHMI TN MO IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

2. HabGmronenue koneOaHuii Tpy3a HA HUTU U HA MIPY>KUHE.

3. HabmoneHnue BBIHYKACHHBIX KOJIEOaHUI U pe30HAHCA.

4. PacnpocTpaHeHue Npoa0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

5. HabmoneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTBI.

6. AKYCTHYECKH pe30HaHC.

Jlabopamopuwvie padbomul u onvimol.

1. Onpenenenne 4acTOTHI U MIEPHOA KOIEOAHUH MAaTEeMaTHYECKOTO MasITHHKA.

2. OmnpeneneHue 4acToThl U Iepruoa KojaeOaHUi MPyKUHHOTO MasiTHUKA.

3. HccrnenoBanme 3aBHCHMOCTH TIepHOJa KOJE€OAaHWH MOJBEIIEHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.

4. WccrnenoBanue 3aBHCHMOCTH TEpUOJia KOJEOAHWH TPYKHMHHOTO MAasTHHKAa OT MAacChl
rpysa.

5. TIpoBepka HE3aBUCHMOCTH TIepHOa KOJeOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MacChI
rpysa.

6. OMNBITHI, TEMOHCTPUPYIOIINE 3aBHCUMOCTh MEPHO/Ia KoJeOaHU MPYKUHHOTO MasTHHKA
OT Macchl Ipy3a 1 KECTKOCTU MPY>KUHBI.

7. HW3mepeHne ycKOpeHUs] CBOOOIHOTO ITaJICHHS.

Pa3nesa 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbBIE BOJIHBI.

DJIEKTPOMArHuTHOE MOJie. DIEKTPOMArHuTHbIE BOJIHBI. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH.
[[Ikana 3neKTpOMarHUTHBIX BOJIH. VCTIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U.

DeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomnHoBEBIE cBOiCTBa CBETA.
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Jlabopamopuusie pabomot u onvimel.

1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TeseoHa.

Paznen 11. CBeToBbI€ IBJICHUS.

JlyueBas mopnenb cBera. Mcrounuwku cBera. [IpsmosiMHENHOE paclpoOCTpaHEHHE CBETA.
3atmenust Connia u JIynsl. Otpaxkenue cBera. [nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomiienne cBera. 3akoH npenomiieHUs cBera. [lolHOe BHyTpeHHEE OTpakKeHHE CBETA.
Hcnonbs30Banue MOJTHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.

JIunza. Xon nydeid B muH3e. OnTudeckas cuctema (oToarnmnapaTa, MUKpPOCKOIA M TEJIECKOIIa.
I'na3 xak ontrueckas cucrema. biM3opykocTh U JalbHO30PKOCTb.

Paznoxenne Gemoro cera B crekTp. OnbiTel HptoToHa. Clio)KeHUE CIIEKTPATbHBIX IIBETOB.
Jucnepcus csera.

Jemoncmpayuu.

[IpssMonuHENHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienune ceera.

OnTUYeCKU CBETOBOI.

Xon nydeil B cobuparouieil JuH3e.

Xo[ aydel B pacCeuBaroLIen JINH3E.

[Tonyuyenne n300paxeHUil ¢ TOMOIIBIO JINH3.

. Ilpunnun peiictBus oToamnmnapara, MUKPOCKOIIA U TEIECKOTA.

10. Mogens riasa.

11. PasznoskeHue 6e0ro cBeTa B CIIEKTP.

12. TTony4yenue 6e10ro CBeTa NMpH CIOKEHUH CBETa Pa3HBIX [IBETOB.
Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yrjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJia NaJeHHUs.
2. H3ydeHue xapaKTEepUCTHK H300paXeHHUs IPEAMETA B IJIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBHCHMOCTH YIiia MPETOMIICHUS CBETOBOTO Jy4ya OT yria MaJeHus Ha
IPaHULE «BO3TyX—CTEKIIO».

[Tonmy4yenne n300pa>keHUN C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Onpenenenne (POKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMpAIOIEi TNH3HI.
OMnBITHI IO PA3JIOKEHHUIO OEIOro CBETa B CHEKTP.

OnpIThl 1O BOCHPUATUIO IIBETa MPEIMETOB MpPU HMX HAONIOJAEHHWU Yepe3 IBETOBBIE
(bUIBTPHI.

Pasnen 12. KBanTtoBble siBJIeHUsI.

OmnswiTel Pe3epdopaa u mnaHerapHas monenb aroma. Mogens aroma bopa. Mcmyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PamuoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas Mopxens aromHoro sapa. HM3orombel. PanumoaktuBHBIE mnpeBpamieHusd. llepuon
noyypacnaaa aTOMHBIX siZIep.

SnepHble peakuu. 3aKOHBI COXpPAHEHHS 3apsiIOBOTO M MAacCOBOTO YMCET. DHEPrusi CBSA3U
aTOMHBIX sifep. CBsA3b Macchl U SHepruu. Peakuuu cunTe3a u aeneHus saep. CToOuHUKY SHEpruu
CouHIia 1 3BE31.

SAnepnas snepreTuka. JleiicTBUA paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3TYYSHHS U MOTIOMICHUS.

2. CrHekTpsl pa3IMYHBIX Ta30B.

3. Crnektp BoJopoja.

CoNoO~wWNE
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4. HalGmonenue TpekoB B kamepe Bubcona.

5. Pabora cuérurka HOHU3UPYIOIUX U3TYICHUH.

6. Perucrpauus uznydeHus IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATHIX CIIEKTPOB H3ITYUCHHUS.

2. HccrnepmoBanme TpPEKOB: HW3MEPEHUE OHHEPIMH YACTUIBI 0 TOPMO3HOMY IyTH (IO

dboTorpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IToBTOPUTENBHO-00001IAO M MOAYJIb.

[ToBTOpPUTENBEHO--0000IAIONIUI MOIYJb TIPEIHA3HAYEH JJII CUCTEMATH3AIUU U 00O00IICHHUS
MIPEIMETHOTO COJIEP’KaHUSl U OIbITa JAEATEIbHOCTH, IPHUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
¢u3uKy, a TaKKe Ui MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY O (pu3mKe ams
o0y4Jaronuxcs, BEIOPaBIINX 3TOT yUYESOHBIN MPEIMET.

[Ipu M3ydeHuM AaHHOTO MOJYJIS PEANTHU3YIOTCS M CHCTEMATU3UPYIOTCS BUABI IEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEUNBACTCS JOCTHKEHUE TPEIMETHBIX U METANPEIMETHBIX TUIAHUPYEMBIX
pe3yabTaToB 00yudeHUs, (OPMHPYETCS €CTECTBEHHOHAy4YHas I'PaMOTHOCTh: OCBOCHHE HAy4YHBIX
METOJIOB HCCIICZIOBAHUS SBICHUN NPUPOIBI U TEXHUKH, OBJAJICHUE YMEHUSMHU OOBSICHATH
¢busnveckre SBICHUS, IPUMEHSS MMOJyYCHHbIE 3HAHUS, PEIIaTh 3a7a4, B TOM YHCIIE KAYeCTBCHHBIC
U DKCIIEPUMEHTAIbHBIE.

[IpyHIMIIHATBHO AEATENbHOCTHBIA XapakTep JAHHOIO pasfelia peanusyercs 3a CY4ET TOro,
YTO 00yYaIOIUECs BBIMOIHSIIOT 33/1aHUS, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUH PAcClO3HABATh M HAYYHO OOBSACHATH (PU3NYECKHE SIBICHUS B
OKpY>Karollel MpUpo/ie U OBCETHEBHOM KU3HH;

WCIIOJIb30BAaTh HAYYHBIE METOJbI WCCIICAOBAaHMS (DU3MUYECKUX SIBJICHWH, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATh, Hay4yHbIE OCHOBBI HamOoJiee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTUYECKOTO MCIOIh30BAHUS PA3IMYHBIX MCTOYHMKOB DHEPTrUU Ha OCHOBE 3aKOHA
MIpPEeBpAICHHS U COXPAHEHHsI BCEX U3BECTHBIX BUOB YHEPTHUHU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3ydyenne pu3uKku Ha ypoBHE OCHOBHOI'O 00IIEro 00pa30BaHUs HANpPaBICHO HA JOCTH)KEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.
B pesynbrare wu3ydenus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy
oOyyarorerocst 0y1yT c()opMHUPOBAHBI CIETYIOLIUE TUUHOCTHBIE PE3yJIbTaThl B YACTHU:
e 1) naTPHOTHYECKOr0 BOCTIMTAHUS:
® - NOSIBIIEHUE MHTEpPEca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (u3nueckont
HaYKU;
® - [IGHHOCTHOE OTHOIICHHE K JIOCTHKCHHUSIM POCCHUCKHUX YIEHBIX--(DU3HKOB;
e 2) rpa’kaaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
® - TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKIIEHHH OOIIECTBEHHO 3HAYMUMBIX M ITHUECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHNEM TOCTHKCHUN (DU3UKH;
® - OCO3HaHUE BAKHOCTH MOPATbHO--3THUECKUX MPUHIIUIIOB B JIETEILHOCTH YUEHOTO;
e 3)3CTeTHYeCKOro BOCIUTAHMSA:
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® - BOCIPHITHE AICTETUYECKUMX KayecTB (hM3MUECKONM HayKu: €€ TapMOHHUYHOTO IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

® 4) IeHHOCTH HAYYHOTI'O NO3HAHMS:

® - OCO3HaHHWE IICHHOCTH (PU3UYECKON HAyKHM KaK MOIIHOTO HHCTPYMEHTa IIO3HAHHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIEH COCTABIISIONIEH KYJIbTYPBI,

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEOBATENBCKOM 1€ATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbS 1 IMOIMOHAIBLHOIO 0J1ATONOTy U

e - OCO3HAHME IIEHHOCTH 0e30macHOro oOpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
Ba)XHOCTH TPaBHJI 0€30MacHOTO MOBEJIEHHS Ha TPAHCIOPTE, HAa JIOpOrax, ¢ AJIEKTPHUYECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAILIHUX YCIOBUSAX;

e - c(hOpMUPOBAHHOCTH HaBBIKA pe(hICKCUU, MPU3HAHUE CBOECTO MpaBa Ha OIMMUOKY M TAKOTO Ke
IIpaBa y Ipyroro 4ejoBeKa;

e 06) TPyIOBOI0 BOCIIUTAHMS:

® - AKTMBHOE y4yacTH€ B PEIICHMHM NPAaKTHMUYECKUX 3aj1ad (B pamMKax CeMbH, 00pa3zoBaTeNIbHOI
OpraHu3aIiy, TOpoia, Kpasi) TEXHOJIOTHUECKON U COLMaIbHON HAIMPaBIEHHOCTH, TPEOYIOIIHX B
TOM 4ucIIe U GU3NYECKUX 3HAHU;

® - UHTEpeC K MPAKTHUYECKOMY U3YUEHHIO MPOQECCHii, CBA3aHHBIX ¢ (DU3HUKOIA;

e 7)3K0JIOTHYECKOI0 BOCIIUTAHUS:

e - OpHUEHTAaUUs Ha TPUMEHEHHE (U3MYECKHX 3HAHWW JUIS pEUIeHHs 3aaad B O0JIaCTH
OKpYXKarollel cpeibl, IUIAHUPOBAHUSI MOCTYIKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBUM IJIs
OKPYXKAaroIIel Cpeibl;

® - OCO3HaHHE II00ATBHOTO XapaKTepa HIKOJIOTHIECKUX MPOOJIEM U MyTEeH UX peIIeHHS,;

e §8) axanTanuM K U3MEHSIOIIUMCS YCJIOBHAM COLMATbHON U NPUPOIHOI Cpelbl:

e - MOTPeOHOCTH BO B3aMMOACHWCTBUY MPH BBHITOJHEHUN MCCIIEOBAHUIN U MPOEKTOB (HHU3MUECKOMN
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

® - [IOBBIUICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NIPAKTUUECKYIO AEATEIbHOCTD;

e - 0TpPeOHOCTH B (POPMHUPOBAHNUU HOBBIX 3HAHUH, B TOM dncie GOpMyIupoBaTh UAEU, TOHATHS,
TUTIOTE3bI 0 PU3NYECKUX O0BEKTAX U SBJICHUSX;

® - 0CO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acTH (DU3HKH;

® - [IJJAHUPOBAHHUE CBOETO Pa3BUTH B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMA;

® - CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSA3HM MPHUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCII0JIb30BaHUEM (PU3NUYECKUX 3HAHMIA;

e - OIEHKa CBOMX JEMCTBMM C y4y€TOM BIMSHHMS Ha OKPYXAlOIIYI0 CpEeIy, BO3MOXHBIX
100aTBHBIX TTOCJIEICTBUM.

METANPEJMETHBIE PE3YJIbTATHI
B pesynbrare ocBoeHMs TporpaMMbl 1o (PU3UKE Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs
y oOywaromerocss Oynyr chopMupoBaHBI MeTanpeaMeTHbIe Pe3YJabTaThl, BKIIOYAIOIIIE
IIO3HAaBAaTCJIbHBIC YHUBCPCAJIbHBIC yqe6HHe HeﬁCTBHﬂ, KOMMYHUKATHUBHBIC YHUBCPCAJIbHBIC
yueOHbIe ACUCTBUS, PETYIATUBHBIE YHUBEPCATbHBIC YUeOHbIC HCHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE el CTBUSA

Ba3oBble JJornuyeckue AelicTBUA:
® BBIBJIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
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yYCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KIacCU(DUKAIMU, OCHOBAHUS ISl 000OMICHUS U
CpaBHEHUSI,

BBISBJISTH 3aKOHOMEPHOCTH W IMPOTHUBOPEUHUS B paccMaTpuBaeMbIX (aKTax, JAaHHBIX H
HAOIIOICHUSX, OTHOCAIINXCS K (DU3UUIECKUM SIBIICHUSIM;

BBISIBIISAT  [IPUYMHHO--CJICICTBEHHBIC CBSI3W TPH HM3YyYCHHH (QHU3UYECKUX SBICHUH U
MPOIIECCOB, JIENIaTh BBIBOJBI C HCIOJb30BAHUEM JICAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATH TUIOTE3BI O B3aUMOCBSI3IX (PH3UICCKIX BEITUYMH;
CaMOCTOSATENILHO BBIOMpATh CIOCOO pelieHus ydeOHOH (u3nueckon 3ajayu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEUICHUs, BBHIOOP HambOoyiee MOAXOIAIIEIO C  y4ETOM
CaMOCTOSITEITLHO BBIZICICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKkue 1eHCTBUA:

HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKIII HHCTPYMEHT O3HAHHUS;

MIPOBOAUTH MO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY OMbBIT, HECIOXKHBIA (hU3MUYECKUN
AKCIIEPUMEHT, HEOOJIbIIOE HCCIeI0BaHNE (PU3UUYECKOTO SIBICHUS;

OLICHMBATh HAa NPUMEHUMOCTh M JIOCTOBEPHOCTb HMH(OPMAIMIO, IOJIYYEHHYIO B XOJI€
HCCIIEIOBaHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITHPOBATH 0OOOIIEHUS M BBIBOJBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUs, OTIBITA, UCCIIEOBAHNUS;

IIPOrHO3UPOBATh BO3MOXHOE JajbHElIIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TAKKE
BBIJIBUTATh TPEAIOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHATHh PA3IMYHBIE METOJAbl, MHCTPYMEHTHI M 3alpochl NIpPH IOUCKE U OTOOpE
MH(OPMAIIUY WA JAHHBIX ¢ YIETOM IMPEITIOKEHHOW yaeOHOM (hPU3MUeCcKoi 3a1a4u;
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HHQPOPMAIMIO Pa3THUYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMANBHYIO (opMy mpencraBicHus HWHGOpMaAuH U
WJUTIOCTPUPOBATh pEIIaeMble 3a/auyd HECJIOKHBIMU CXEMaMH, AuarpaMMaMiy, HWHOUN
rpauKoi U UX KOMOMHAIUSMHU.

KomMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHUA:

B X0JI€ 00CYXXJIeH!s y4eOHOr0o MaTepuaia, pe3yabTaToB J1ab0paTOPHBIX padOT U MMPOESKTOB
3aJ1aBaTh BOIMPOCHI IO CYIIECTBY 00CYX/TaeMOi TeMbI U BBICKAa3bIBATh UCH, HAICJICHHBIC
Ha pelIeHHe 3a/1a4M U MoAepKaHue OIaroxenaTeIbHOCTH OOIIEeHUS;

COMOCTABJIATh CBOM CYXJICHHS C CYXKICHUSMH JPYTUX YYaCTHUKOB JHAJIOTA,
OOHapyXUBaTh PA3IUIHE U CXOACTBO TTO3UIIHIA,

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO  TPEACTABIATH  PE3YNbTAaThl  BBIIOJIHEHHOTO  (PU3UYECKOTO  OMBITa
(3KCTIepUMeHTa, UCCIIEeIOBaHUS, POEKTA);

MMOHMMATh M HMCIIOJIB30BATh MPEUMYIECTBA KOMAH/JHONH Y WHIMBUIYAJILHON paOOTHI TpH
pelIeHnN KOHKPETHON (pU3NYeCcKOi npoOIembl;

MPUHUMATh 1€ COBMECTHOW JEeSATENbHOCTH, OpraHWU30BBIBATH JEHCTBUS TIO0 €&
JTOCTHKCHHIO: PacIpeeiATh POJH, OOCYXIAaTh MPOIECCHl M Pe3yabTaThl COBMECTHOU
paboTel, 00001IaTH MHEHUS HECKOIBKUX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh pPaOOTHI, JOCTHTas KAa4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABJICHUIO U KOOPAWHHUPYS CBOM JICUCTBHUS C IPYTUMHU YWICHAMH KOMAaH/IbI;

OILICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMK MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
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PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszaums:

BBISIBIIATH TPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYAIMsIX, TPEOYIOIMX ISl peIIeHUs
(bu3NIeCKUX 3HAHUH;

OPMEHTHPOBAThCA B PA3IMYHBIX IOJIXOJAX MPHHATHA PpEIICHUH (MHIMBUIYaIbHOE,
NPUHATHE PELICHNUS B TPYIIIe, IPUHATHE PEUICHUH IPYIIIOi);

CaMOCTOSITENIPHO COCTABIIATh AJTOPUTM pelIeHus (U3NYECKON 3aJauyd WM IulaHa
UCCIEOBaHUS C Y4YETOM HMEIOLIUXCA PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh NpeAaraéMble BAPHAHTHI PEILICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ'[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/IeKBATHYIO OLIEHKY CUTYallUU U MpeiaraTh IU1aH €€ N3MEHEeHMS,;

OOBSICHATh MPUYMHBI JOCTHKCHHUS (HEJOCTH)KEHUS) PE3yNIbTaTOB JEATEIBHOCTH, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YMCJE€ B XOJ BBINOJHEHUS (PU3UYECKOIO
UCCIIEIOBAaHUSI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HW3MEHUBIIMXCS
CUTYyalui, yCTAHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHSIM;

CTaBUTh ce€0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJE€ CIOpa MM JUCKYCCHUHM HA Hay4yHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY APYroOro;

NpHU3HABATh CBOE IMpaBO Ha OMMOKY TNpH pEHIeHWH (U3NYECKUX 33434 I B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [IPaBo JIPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

K koHny oOydenuss B 7 KJjiacce INpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

HNCITIOJIB30BaAThH IIOHATUA: (1)I/I3I/I‘I€CKI/I€ nu XUMHUYCCKHUC SIBJICHUA, Ha6J'IIOI[eHI/Ie,
BKCHepI/IMeHT, MOACIb, THUIIOTE3a, CAWHHUIIBI (1)I/I3I/I‘~IGCKI/IX BEJINYHNH, aTOM, MOJ'IGKYJ'IEI,
arperatHble COCTOSIHMSI BemlecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHUE (paBHOMEpHOE, HEPaBHOMEPHOE, PSIMOJIMHEHOE), TpacKTOpHs,
paBHONEHCTBYIOIIAas cuna, naedopmanus (ympyras, I[JIacTUYECKas), HEBECOMOCTbD,
COOOMIAIOIITUECS COCY/IBI;

pasnuuath sBieHus (quddys3us, TEIIOBOE ABIKEHHWE YAaCTHIl BEIIEeCTBA, PaBHOMEPHOE
JABUMIKCHUC, HepaBHOMepHOe JBUXXCHUC, I/IHepHI/Iﬂ, B3aHMOHCﬁCTBHe TECII, paBHOBeCI/Ie
TBEPABIX TENl C 3aKPEIIEHHOW OChIO0 BpaleHHs, Mepeaada JaBiIeHUs TBEPABIMU TeIaMH,
KHUJKOCTIMHA W Ta3aMHu, atMoc(epHOe JaBlieHWE, IUIaBaHUE TeJ, IPEBPAIlCHUs
MEXaHUUYECKON PHEPruH) MO OMHUCAHUIO UX XapAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHPYIOIINX JJAHHOE (PU3NICCKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPYXKAIOLIEM MHpE, B
TOM 4Hcle (u3udeckue SBICHHS B TMPUPOJE: MPUMEPHl ABMKCHUS C PA3TMYHBIMU
CKOPOCTSIMM B KHUBOUM M HEXKUBOM IIPUPOJE, IEHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BIUSIHUE aTMOC(EpHOTO JaBIIEHUS HA KUBOW OpraHW3M, IUIABaHHE PbIO, phlYaru B Tele
YyeloBeKa, MpPH 3TOM MEPEeBOJUTh NPAKTHYECKYIO 3aJadyy B Yy4eOHYIO, BBIIENATH
CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;
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OIMCHIBATh U3YyUYCHHbIE CBOMCTBA Tel U (hpU3MUECKHUE SIBICHUS, UCHOb3Yys (pusnueckue
BEIMYMHBI (Macca, O0BbEM, IUIOTHOCTh BELIECTBA, BpEMs, IyTh, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CHJIa YIIPYTrOCTH, CUJa TSKECTH, BEC TeJla, CUJIA TPEHHUs, JaBjleHHE (TBEPIOTO
TeJna, JKUAKOCTH, Ta3a), BRITAIKUBAIOIIAS CHJIA, MEXaHUYecKast paboTa, MOLIHOCTb, IIEY0
CHJIBI, MOMEHT CHJIBI, KOO((GUIIMEHT TOJIE3HOTO JCHCTBHS MEXaHU3MOB, KHHETHYECKasT U
NOTEHIMAJIbHAsl SHEPIusl), IPU ONUCAHUU NPABUWIBHO TPAKTOBAaTh (U3NYECKUN CMBICI
UCTIOJIb3yEeMBIX BEJIMYHMH, UX 0003HAUYEHUS M €AMHUIBI (PU3UYECKUX BEIUYHH, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYK BEIMYMHY C JPYTMMHU BEJIMYMHAMM,
CTPOUTH TPAPUKH N3YUYECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEIUYHH;
XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKHUE SBICHUSA U MPOLECCHI, UCIOJb3Ys MpaBUiIa
cloXeHus cui (BIOJIb OJHOW MpsiMoOi), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena,
MIPaBUJIO paBHOBECHs pbruara (6J10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKOM »Hepruu, IpuU OSTOM JaBaTh CIOBECHYI (OPMYJIHMPOBKY 3aKOHa U
3aMyChIBaTh €T0 MATEMaTUUYECKOE BbIPAKEHHUE;
OOBSICHATH (PU3MUECKHUE SBJIECHUS, IPOLIECCHl M CBOWCTBA TEJI, B TOM YHUCIE U B KOHTEKCTE
CUTyalMil IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTePa: BBIABIATh IPUUYNHHO--CIICICTBEHHBIE
CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JOTMYECKUX LIaroB ¢ OMOpPOWd Ha 1—2 M3Yy4EeHHBIX
CBOHCTBA (PU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
pemate pacyéTHble 3aaud B 1-2 JeicTBUs, HCHONB3YSd 3aKOHBI U (OPMYJIbI,
CBSI3bIBAIONINE (PU3MUECKUE BEITMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/la4M 3aIMCHIBATH
KpaTKoe YCIIOBUE, NOJCTaBIATh (pU3MyecKre BeIMYMHBI B (DOpPMYJBl M TNPOBOAUTH
pacu€Tbl, HAXOIUTH CIPABOYHBIC JaHHBIC, HEOOXOAMMEBIE ISl PEUICHHUS 3a/1a4, OI[CHUBAThH
PEATMCTUYHOCTD MOJIyYeHHON (PU3MUECKON BEITMYMHBI;
pacno3HaBaTh poOJIeMbl, KOTOPbIE MOKHO PELIUTH IPU NOMOLIN (PU3NUECKHX METOJIOB, B
ONMCAaHUU MCCIEAOBAaHUS BBUIEIATh IPOBEPAEMOE  IPEANONIOKEHHE (TUIIOTE3Y),
pasnuyath M HMHTEPIPETUPOBATh IMOIYYEHHBIH pe3yibTaT, HaXOAUTh OUIMOKH B XOJe
OTIbITA, JIEJIaTh BBIBOJIBI 110 €T0 PE3yNbTaTaM;
MIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SABICHUN WM (PU3NYECKHX CBOWCTB Tell:
dbopMynupoBaTh  MpOBEpPSEMbIE  MPEANOIOKEHHUs,  cOOMpaTh  YCTAHOBKY W3
IIPEUI0KEHHOT0 000PYI0BaHUS, 3alUCHIBATH X0/ ONbITa U (OPMYJIUPOBAThH BHIBOJIBI;
BBINIOJIHATH TIPSIMbIE U3MEPEHMsI PacCTOSHUS, BPEMEHHU, Macchl Tejla, 00bEMa, CHIIBI U
TEMIIEpPATypbl C MCIOIb30BAHUEM AHAJOTOBBIX M LMQPPOBBIX NPUOOPOB, 3aMUCHIBATH
NoKa3aHMus NpUOOPOB ¢ YUETOM 3aJJaHHOI aOCOIMIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;
MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYMHBI OT JPYroM ¢
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCMMOCTH IYTH PABHOMEPHO JBIKYIIETOCS
Tela OT BPEMEHU IBUKECHMs Tella, CHJIBI TPEHHs CKOJBXEHMS OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEM TeI ¥ HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOMIAIN
COIIPUKOCHOBEHHSI TEJI, CHUJIbl YINPYrOCTU OT YAJIMHEHUS INPYKUHBI, BBITAJKHWBAIOIIEH
CHJIBI OT 00BbEMa MOTrpyKEHHOM YaCTH Tejla U OT IJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT NIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJI0, YCIOBUH IIaBaHuUs TeT,
YCIIOBUM paBHOBECHSl pblyara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUHM Y4eOHOIO
HCCIIEIOBaHMsI, COOMPATh YCTAaHOBKY M BBIMOJHATH U3MEPEHUS, CIEAys MPEATOKECHHOMY
aHy, (UKCUPOBATh PE3yNbTaThl MOJIYYEHHONW 3aBUCHUMOCTH (U3MUECKHUX BEIMYMH B
BUJIE TMPEUIOKEHHBIX TaOmuI M TrpaduKoB, JenaTh BBIBOJABI IO pe3yjibTaTaM
UCCIIETIOBaHMUS;
IPOBOJIUTh KOCBEHHbIE M3MepeHHs (U3NYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTU M TBEPAOrO Tejla, CHUja TPEHHUS CKOJIBKEHHUS, JaBJICHHE BO3/1yXa,
BBITAJIKMBAIOIIAs CUJIA, IEUCTBYIONIAs Ha MOTPYKEHHOE B KUJIKOCTH T€N0, KO3 PHUIIMEHT
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IIOJIE3HOTO JIEHCTBHS MPOCTHIX MEXAHW3MOB), CIEAys NMPEATIOKEHHON MHCTPYKLHMU: NPU
BBIIIOJTHEHUM H3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH
3Ha4YEeHHE UCKOMOW BEIMYMHBI;

coOmogaTh MpaBUja TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ 1abopaTOPHBIM
o0opynoBaHUEM;

yKa3bIBaTh MPUHLUIBI J€HCTBUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIaroIuecs: COCybl, OapoMeTp, pbluar, NOJBMKHBIM U HEMOABMKHBIN
0JI0K, HAaKJIOHHAS IJIOCKOCTB;

XapaKTepu30BaTh IPUHIMIBI JEHCTBUS U3YyYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOH Ha UX OmMcaHWs (B TOM YHUCIE: NOJIIMIHHUKH, YCTPOWCTBO BOAOIPOBOJA,
TUIPaBIMYECKUA IIPEcC, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp),
UCIOJb3ys 3HAHUSA O CBOMCTBaX (PU3MUECKUX SABICHMM M HEOOXOIUMble (QU3UUECcKue
3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH TpUMEphl (HaXOOUTh HMHPOPMALKIO O HpPUMEpax) HPAKTUYECKOIo
UCMOJb30BaHUS (PU3MUECKMX 3HAHUH B IIOBCEJHEBHOM KH3HM M oOecredyeHus
0e30macHOCTH TMpH oOpameHuH ¢ [pudopaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHMs 37J0POBbsl M COOJIIOJICHUSI HOPM IKOJIOTMUECKOTO TOBEACHUS B OKPY KAIOLIEH
cpexe;

OCYLIECTBIATH OTOOpP HCTOYHHMKOB HH(popMmanuu B HHTepHeTe B COOTBETCTBUM C
3aJJaHHbIM MTOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOLIMXCS 3HAHUN U MYTEM CPaBHEHUS
Pa3UYHBIX MCTOYHUKOB BBIIENIATH HMH()OPMAIMIO, KOTOPAas SBISAETCS MPOTHBOPEUYUBOU
WA MOXET OBITh HEJOCTOBEPHOM;

WCIIOJb30BATh MPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIONMYJSIPHYIO JINTEPATYpy
(bu3nYecKoro cojepkKaHus, CIPaBOYHbIE MaTepUaibl, pecypchl ceTu MHTepHeT, BiaaneTh
npuéMaMu KOHCHIEKTHUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HMHPOpMALMM U3 OJHOMU
3HAKOBOW CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIE KpAaTKHE NMHCHMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBE 2—3
HMCTOYHUKOB HMH(OpManMu (U3NYECKOTO COAEpKaHMS, B TOM 4YHCIE MyOJUYHO JenaTh
KpaTKHe COOOILIeHHs O pe3yjbTaTaX MPOEKTOB WIIM y4eOHBIX MCCIIEJOBAaHUM, MPU ITOM
rPaMOTHO  HWCIIOJIb30BAaTh  M3Y4YEHHbIM MOHATUMHBIA  ammapaT Kypca  (HU3UKH,
COIIPOBOXkAATH BBICTYIUIICHUE NTPE3ECHTALIUEH;

IIpY BBINIOJHEHUH YYEOHBIX NMPOEKTOB U MCCIEJOBAHUN paclpenensTh O0sS3aHHOCTH B
Ipynne B COOTBETCTBUU C MOCTABICHHBIMU 33/Ja4yaMU, CJIEIUTh 3a BBINOJIHEHHEM IUIaHa
JeWCTBUM, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJaJ B JESTEIbHOCTb TPYIIIHI,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJIEHCTBHE, YUUTHIBAsi MHEHHUE OKPYKAIOIIHX.

K koHmy oOyueHuss B 8 Kiacce npenMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c()OPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

HCIIO/B30BaTh IOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE [BH)KEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHHS BEIIEeCTBAa, KPUCTAJUIMYECKHE W aMopQHble Tea,
HACBIIICHHBIA M HEHACBIIIEHHBIN Iap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSA
JHEPIUsl, TECIUIOBOM [BUTaTENlb, 3JIEMEHTAPHBIM DIIEKTPUYECKUN 3apsl, JJIEKTPUYECKOE
T10JI€, MPOBOIHUKY U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKHUM TOK, MATHUTHOE TOJIE;

pa3nuyath SBIEHUS (TEIUIOBOE paclIMpeHHe M CKaThe, TeIulolepenaya, TEeIIOBOe
paBHOBECHE, CMAaUMBaHUE, KalUJUIAPHBIE SIBJICHUS, UCIIAPEHNE, KOHJEHCALMs], TVIABICHHE,
KpucTayu3auus (OTBep/ieBaHUE), KWUIIEHUE, Tervlonepenaya (TEMIONPOBOJHOCTD,
KOHBEKIMS, H3JIyueHHe), OSJIEKTpHU3alMs TeJ, B3auMOJICHCTBHE 3apsioB, JeHcTBUS
JJEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aMMOJECHCTBHE MArHUTOB, JIEUCTBUE
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MarHuTHOI'O MOJIsI HA MPOBOAHUK C TOKOM, JIEKTPOMArHUTHasE HHAYKLHUS) [0 OMMCAHUIO
UX XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOLINX JTaHHOE (hHU3HYECKOe
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYXKAIOIIEM MHUDE, B
TOM yHciie (U3NYECKHE SBICHHUS B IPUPOJIE: TTOBEPXHOCTHOE HATSDKEHUE M KaMJUISIPHBIC
SBJICHUS B IPUPOJE, KPUCTAJUIBI B NpHpoJie, n3nydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, HJIEKTPHUUYECKHUE SIBICHUS B
aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OpPraHW3MOB, MarHuTHoe Imosie 3emiu, Apeid
II0JIFOCOB, POJIb MArHUTHOIO MOJIA Ul JKU3HU Ha 3eMile, MOJIAPHOE CUSHUE, NPU ITOM
IIEPEBOIUTh TMPAKTHUECKYI0 3aJadyy B Y4eOHYIO, BBIJICNIATh CYILECTBEHHbIE CBOICTBa
(mpu3HaKyu) pU3MYECKUX SBICHUH;

OIMCHIBATh U3YyUYCHHbIE CBOMCTBA Tel U (pU3MUECKHE SIBICHUS, UCHOb3Yys (pusnueckue
BEIMYMHBI (TeMmIeparypa, BHYTPEHHSS SHEprus, KOJMYECTBO TEIUIOThI, YJelIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJElIbHAs TEIUIOTa IUIABJIEHUS, yJelbHas  TEIUIOTa
napooOpa3zoBaHMs, YAeJdbHas TEIJIOTa CrOpPaHUs TOIUIMBA, KO3()UIMEHT MOIe3HOro
NEHCTBUS TEIJIOBOM MalllMHbI, OTHOCUTENbHAsl BIIAXKHOCTb BO31yXa, 3JIEKTPUUYECKUUN
3apsijl, CUJIa TOKa, 3JIEKTPUUECKOE HAIPsUKEHHE, CONPOTUBIICHUE NPOBOJHMKA, YAEIbHOE
COIPOTHBIIEHUE BEILECTBA, pabOTa M MOIIHOCTh 3JEKTPUUYECKOrO TOKa), IpU OMHMCAHUU
IIPaBUIBHO TPAKTOBATH (PU3MUECKUH CMBICT HCIOJIB3YEMbIX BEJIWYHMH, O00O3HAYEHUS U
eNUHUIBl  (U3UYECKUX BEIMYUH, HAXOAWUTh (OPMYIBI, CBS3BIBAIOIIME JIaHHYIO
(Gu3MYeCKyl0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTb TIpadUKud H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tel, (PU3MUYECKHE SIBIICHUS U IPOLIECCHI, UCIONIb3Yysl OCHOBHBIE
MIOJIOKEHHUST MOJIEKYJISIPHO--KHHETUYECKOM TEOpUM CTPOEHHS BELIeCTBA, IPHHLIHUI
CYNEPIO3UIMH I10JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma
Il ydacTKa 1enw, 3akoH /pxoyns—JIeHna, 3akoH COXpaHeHUs SHEPTUH, IPH 3TOM J1aBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMAaTUYECKOE BBIPAXKEHUE;
OOBSICHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYecKHX IIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3adaud B 2-3 JEHCTBUS, HCHOJB3YSd 3aKOHbI U (OPMYIIbI,
CBsI3bIBAIOIIME (PU3NYECKUE BEJIMYUHBI: HA OCHOBE aHaJIM3a YCIIOBUS 3aJja4uM 3allMChIBAaTh
KpaTKO€ YCJIOBME, BBIABISATh HENOCTATOK JAaHHBIX MJIS PELIeHUs 3aJlaud, BBIOUpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelIeHMs], IPOBOAUTh PacuéThl U CPAaBHUBATD
MOJTy4eHHOE 3HaYeHHe (PU3NYECKOI BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIMTh NMPU MOMOIIU (PU3HUECKUX METOIOB,
UCIOJIb3YSl ONUCAHUE HCCIENOBaHUS, BBLACIATh MPOBEPSIEMOE  IPEANOIOKEHHE,
OLICHMBATH MIPABWIIBHOCTBH MOPSIIKA POBEICHUS UCCIIEI0OBAHUS, J1€1AaTh BHIBOJIBI;
MIPOBOAUTH OMBITHI 110 HAOMIOAEHUIO (PU3UYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Tell
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUs BO3/AyXa OT ero oobéma, TeMreparypsl,
CKOPOCTH TIpoIlecca OCTBhIBAHWSA M HArpEeBaHMs MPU M3ITYYEHUH OT LIBETa H3JIydarolei
(mormomiaromeii) MTOBEPXHOCTH, CKOPOCTh UCTIAPEHHSI BOABI OT TEMIEPATyphl KHUIKOCTH H
wionaau e€ MOBEPXHOCTH, JJIEKTpU3alMs Tell M B3aUMOJCHCTBHE JIIEKTPUUYECKUX
3apsA70B, B3aMMOJEIHCTBUE IOCTOSHHBIX MAarHMTOB, BU3yaJlW3allus MAarHUTHBIX IOJIEH
MOCTOSIHHBIX MAarHUTOB, JE€UCTBHS MAarHUTHOTO IOJIS Ha MPOBOJHHUK C TOKOM, CBOWCTBa
9JIEKTPOMArHuTa, CBOMCTBA HJIEKTPOABHUIraTelsl IMOCTOSHHOIO TOKAa): (hOPMYIHPOBATH
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IIpOBEpsAEMBbIE MPEAIOI0KEHHsI, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHuS,
OIMCBIBATH XOJI OIBITAa U (POPMYITUPOBATH BHIBOJIBI;

BBIIIOJHATh TPSAMBIE M3MEPEHHs TEMIIEPATypbl, OTHOCUTEIBHOW BIJIAXKHOCTH BO31yXa,
CHJIBl TOKa, HANpsDKEHUs C MHCIOJIb30BAHMEM AHAJIOTOBBIX MPUOOPOB M JaTUYMKOB
(¢u3NYEeCKUX BEIMYUH, CpPAaBHUBATH pE3YNbTaThl M3MEPEHMH C Y4ETOM 3aJaHHOM
a0COJIIOTHON IOIPEIIHOCTH;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCHMOCTH OJHOW (M3UYECKOW BETUYMHBI OT APYrod C
HCII0JIb30BAaHNUEM INPSMBIX U3MEPEHUN (3aBUCUMOCTH COIIPOTUBIIEHUS ITPOBOJAHUKA OT €r0
JUIMHBI, IUIOWAJAM IONEPEYHOI0 CEYEHUS U YACIBHOTO COIPOTUBIICHHUS BEILECTBA
IIPOBOJHMKA, CHJIbI TOKA, MAYILIErO Yepe3 MPOBOJHUK, OT HANPSIKEHUS HA IPOBOJHHUKE,
HCCIIEIOBAaHUE IIOCJIEJOBATEIIBHOTO U MapajuleIbHOIO COEIMHEHUH IMPOBOIAHUKOB):
IUIAaHUPOBATh HUCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIINOJHATH H3MEPEHHUS, CIEAys
IIPE/UIOKEHHOMY IUIaHy, (UKCUpPOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIUI ¥ TPapUKOB, AETATh BEIBOJBI IO PE3YJIbTaTaM MCCIICAOBAHMS,

IIPOBOJIUTh KOCBEHHBbIE M3MepeHMsl (u3nuyeckux BelW4YMH (yAelabHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHUE MPOBOJHHMKA, pad0Ta M MOIIHOCTb 3JIEKTPUYECKOTO TOKA):
IUIAaHUPOBATh ~ M3MEPEHUs, CcOOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY, CIEAys
IIPEI0KEHHOW MHCTPYKLUHU, U BBIYUCIIATH 3HAYCHUE BEITUYHHBI;

coOmogaTh TpaBHja TEXHUKHM O€30macHOCTH Tpu  pabore ¢ 1abopaTOpPHBIM
o0opyIoBaHUEM;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YyYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIIOPOM Ha UX OMMCaHUs (B TOM YHCIIE: CUCTEMA OTOIJICHUS JOMOB, TUTPOMETP, ITapoBast
TypOuHa, amrepMmerp, BOJIBTMETD, CUETUHUK INEKTPUUYECKOU SHEpruu,
3JIEKTPOOCBETUTENbHbIE MPUOOPBI, HarpeBaTelIbHbIE AIIEKTPONPUOOPH  (IpUMEpHI),
NEKTPUYECKUE TMPEJOXPAHUTENH, IIEKTPOMArHUT, 3JEKTPOJABUIATEIb IOCTOSHHOIO
TOKa), MCIIOJIb3Ysl 3HAHUA O CBOWCTBaX (U3MYECKUX SBJICHUH M HE0O0XOAUMBIE
(u3nyecKrne 3aKOHOMEPHOCTH;

pacro3HaBaTh NIPOCThIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTENIbHBIE IPUOOPHI IO CXeMaM
U CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETD,
JIBUTaTellb BHYTPEHHEIO CrOpaHusi, OSJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBbI
ANEKTPUYECKUX LEMNeH ¢ MOoCcIeI0BaTeNbHbIM U MapalJIeIbHBIM COEIMHEHNEM 3JIEMEHTOB,
pasznuyast ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LEMeH;

MPUBOJUTh TIpUMEpHl (HaXoAWTh HH(OpPMALMIO O NpHUMEpax) MPaKTHYECKOIO
UCIOJIb30BaHUs (U3NYECKUX 3HAHUM B TIOBCEJHEBHOM JKM3HM M oOecreueHus
0e30macHOCTH TMpH oOpallleHMH ¢ HOpubopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXPAHEHHUS 3[I0POBbS U COOIIOACHUSI HOPM 3KOJIOTHYECKOIO MOBEIEHUSI B OKpY Karolei
cpene;

OCYILIECTBIATh MOUCK MH(pOopManuu (usndeckoro coaepxanus B VIHTepHeTe, HA OCHOBE
UMEIOLUXCSd 3HAaHUW M TyTEM CpPaBHEHUS JONOJHUTENIBHBIX HCTOYHMKOB BBIAEIATH
nH(pOpMaIINIO, KOTOPasi SBJISIETCS MPOTUBOPEUHBOI U MOKET OBITh HEIOCTOBEPHOM;
WCIIOJIb30BaTh MPHU BBIOJHEHUU YYE€OHBIX 33JaHUN HAYYHO--TIONMYJIAPHYIO JHUTEpaTypy
(bU3MYECKOTO CONIEep)KaHUs, CIIPAaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMM W3  OJHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHBIE IHCHbMEHHBIE U KpaTKHe YCTHBIE COOOLIeHHs, 00001as
MH(POPMAIIMIO M3 HECKOJBKMX HCTOYHHMKOB (PU3MUECKOTO COAEp)KaHUSA, B TOM 4YHCIE
MyOJIMYHO MPEICTABIATh PE3yNbTaThl IPOEKTHOM MM UCCIIE0BATENbCKOM AESITENbHOCTH,

19



IIpU 3TOM TPaMOTHO HCIIOJIb30BaTh HW3YYCHHbIN MOHATUHHBIA ammapar Kypca (Qpu3uku,
COIIPOBOXAATh BBICTYIUJIEHUE ITPE3ECHTALNEN;

IpU  BBINOJHEHUH Y4YE€OHBIX TPOEKTOB M HUCCIEIOBAaHUM (PU3MUECKHX MPOIECCOB
pacnpenenartb O0S3aHHOCTH B TpYyMIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3a/ladyaMH,
CJIEAUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €0, aJ€KBaTHO OLIEHUBATh
COOCTBEHHBIM BKJIaJL B JAESATEIbHOCTb TIPYMIbl, BBICTPAaUBAaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, MIPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xonmy oOyuenus B 9 kiacce mpenMeTHbIE pe3yilbTaThl HA 0a30BOM YPOBHE JOJIKHEI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:

UCIIOJIb30BaTh IOHSATHS: CUCTeMa OTcYéra, MarephalibHas TOYKa, TpPaeKTOPHs,
OTHOCHUTEJIbHOCTh MEXAaHWYECKOTo IBWXKEHHs, Aeopmainus (ymnpyras, IJIacTHUecKas),
TpPEHUE, LICHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH, IEHTP TAKECTH,
abCOMIOTHO TBEPAOE TENO, LIEHTP THKECTH TBEPAOro Tejia, paBHOBECHE, MEXaHUUYECKUE
KoJIeOaHUs ¥ BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMATHUTHBIC BOJHBI, IIKAJIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JANbHO30PKOCTb, CIIEKTPHI HUCITYCKaHUs
Y TIOTJIONICHHUS, alb(a-, 0eTa- U raMMa-u3Ty4eHHs, H30TOIIBI, SACpHAs YJHEPTEeTHKA,
pas3nuyath SBICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJMHEWHOE [BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE JBUKEHHE, CBOOOJHOE MAaJCHHUE Tell, paBHOMEPHOE
JBIKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBHUE TEJ, PEaKTUBHOE JBUKEHUE, KOebaTeIpHOe
JBUKEHHE (3aTyXalollUe U BBIHYKJEHHBIE KOJIeOaHUsI), pE30HAHC, BOJHOBOE JIBUYKEHHUE,
OTpa)keHHE 3BYyKa, PSIMOJIMHENHOE paCIPOCTPaHEHUE, OTPAXKEHUE U MTPEJIOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTpPaKeHHE CBETa, pa3jioKeHHe Oeloro CBeTa B CIIEKTP U CIIOKEHHUE
CHEKTpaJbHBIX  I[BETOB, JIUCIIEPCUS  CBETA, €CTECTBEHHAsT  PaJIMOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa H3JIYYEHHS) IO OIMNUCAHUI0 HMX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OITBITOB, ICMOHCTPUPYIOIINX JaHHOE (PH3UUeCKOe SBIICHHCE,
pacrno3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3UUECKHUX SIBICHUI B OKpYy)KamoliieM Mupe (B
TOM 4Hclie (U3NYECKUE SBICHUS B MPHUPOJAE: MPUIMBBI U OTIUBBI, JBIKEHUE IJIAHET
ConHEeYHOW CHUCTEeMBI, PEaKTUBHOE JBWKEHUE KUBBIX OPTaHU3MOB, BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHYECKUE BOJIHBI, I[yHAMH, 3XO0, LBETa TeT,
ONTHUYECKUE  SIBJICHUS B  MpUpoOJe,  OMOJOTUYECKOE  JIEWCTBHE  BHJIAMMOTO,
yIABTPaPHUOIETOBOTO U PEHTIC€HOBCKOTO U3JIyY€HUN, €CTECTBEHHBIN PaJiMOaKTUBHEIN (HOH,
KOCMHMYECKHE Jy4d, PaJUOAKTUBHOE W3IYYEHUE TMPHUPOJHBIX MHUHEPAJIOB, JIEUCTBUE
paMOaKTUBHBIX W3JIyUeHWH HA OpPraHW3M 4YeloBeKa), NpH OTOM TEepPEeBOAUTH
MPaKTUUECKYI0 3a/lady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(bu3MYECKUX SIBICHUN;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TeM W (PU3UUYECKHE SIBICHUS, UCTIOIB3YS (pu3nueckue
BEJIMYUHBI (CpPEIHSIsI U MTHOBEHHAasi CKOPOCTh Tella TMpPU HEPAaBHOMEPHOM JBUKEHUH,
YCKOpEHHE, IEPEMEIICHHUE, NTYyTh, YII0Basi CKOPOCTh, CUJIa TPEHHUS, CHJIa YIIPYTOCTH, CHIIa
TSDKECTHU, YCKOPEHHE CBOOOJHOTO TAJEeHHUs, BEC Tejla, UMITYJIbC Tea, UMITYJIbC CHUIIBI,
MeXaHuueckas paboTa W MOIIHOCTh, MOTEHIHMATIbHAS JHEPTUs Teia, MOMHATOTO Hal
MMOBEPXHOCTHIO 3€MJIM, TOTCHI[MATIbHAS JHEPrus CKaTOH MPYXKUHBI, KUHETUYECKAast
SHEPrusi, OTHAS MEXaHUYECKas dHEPrus, MEePHOJ M 4acTOTa KOJIeOaHHH, IMHA BOJHBI,
TPOMKOCTP 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTeh MIPEIIOMIICHUS CPEIBI), TIPU
OMHMCAaHWW TPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICT UCIHOIB3YEMBIX BEJIHYUH,
0003HaUYCHUSI W €IUHUIEI (U3UYECKUX BEIWYUH, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOIIHE
TaHHYIO (PU3UYECKYI0 BEMYHHY C JAPYTUMHU BEIHMUYMHAMHU, CTPOUTH IPaQUKU U3YUEHHBIX
3aBUCUMOCTEHN (DM3UYECKUX BEITHYNH,
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XapaKTepu30BaTh CBOMCTBA Tej, (pU3MYECKHE SBICHUS M MPOLECCHI, MCIONIb3yS 3aKOH
COXPAaHEHUS DSHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHS, MPHUHLHUII CYNEPIO3ULUU CHUII,
NPUHIUI OTHOCHTENBHOCTU [ anuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHS UMITYINbCA,
3aKOHBI OTPAKEHUSI M IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAaCCOBOTO
YHCceN MPU SJEPHBIX PEaKIMsX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aMuCchIBaTh €r0 MAaTEMaTUUYECKOE BhIPAKECHHE,
OOBSICHATH (PU3NYECKHE MPOIECCHI 1 CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYAIHii
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO--CIECICTBCHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIAaroB C OMOPOM Ha 2—3 M3yYCHHBIX CBOMCTBA
(bU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;
pemars pacu€THble 3aauu (ONMUPAOIIKEcs Ha CUCTeMy U3 2—3 ypaBHEHUH), HUCIONb3Ys
3aKOHBI U (POpPMYIIBI, CBA3BIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJIN3a YCIIOBUS
3aJaud 3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOMIME WM HW30BITOYHBIC
NaHHbIC, BBIOMpPATh 3aKOHBI U (QOPMYJbl, HEOOXOAMMBIC [JISl PEIHICHUS, HPOBOAUTH
pacy€Thl ¥ OLIEHUBATH PEATUCTUYHOCTD MOJTYYCHHOTO 3HAUCHHSI (PU3MUECKON BETMUHHBI,
pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (PU3HUECKHX METOJIOB,
UCIIONIb3YSl  OMHUCAaHUE HCCIENOBaHUS, BBIACIATH MPOBEpSIEMOE MPEANOIOKEHHE,
OLICHUBATh MPABHJIBHOCTh TMOPSAKA MPOBEACHUS MCCICIOBAHUSA, JIENaTh BBIBOJBI,
HMHTEPIPETUPOBATH PE3yNbTaThl HAOIIOACHUN U OIBITOB;
MIPOBOJIUTH OIIBITHI IO HAOIIOJCHUIO (PU3UUECKUX SIBICHUH WM (PU3UIECKUX CBOWCTB Tell
(u3yuenue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUsS DSHEPIUH, 3aBUCUMOCTH
nepuoja KoneOaHuil Mpy>KMHHOTO MasgTHHUKA OT MAacChl Tpy3a U >KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT AMIUIMTYIbl MajbIX KOJIEOAHWH, MPSIMOJIIMHEHHOE PacHpOCTpaHEHUE
CBETa, pa3joKeHHe OeNoro CBeTa B CIEKTP, U3yUYEHUE CBOWCTB M300paXEHUSI B IJIOCKOM
3epKaie W CBOWMCTB HM300pakeHWs MpeaMera B coOuparomeil JmH3e, HaOIroaeHue
CIUIOIIHBIX U JTMHEHUYATBhIX CHEKTPOB MU3IIYUEHUS): CAMOCTOSITENILHO COOMPATh YCTaHOBKY
n3 M30bITOYHOTO Habopa 0OOpYIOBaHWS, ONMHCHIBATH XOJ ONBITA U €ro Pe3yibTaThl,
(bopMyIMpOBATH BBIBOABI;
MPOBOJIUTh TPU HEOOXOIMMOCTH CEpUI0 TMPSIMBIX HM3MEPEHHH, OIpEneNss CpenHee
3HaYeHHEe u3MepseMol BeNWYMHBI ((POKYCHOE pacCTOsHUE COoOMparollel JIMH3bI),
000CHOBBIBATh BBIOOD Crioco0a u3MepeHHs (M3MEPUTEILHOTO IPUO0Opa);
MIPOBOJIUTH MCCIIEJJOBAaHUE 3aBUCUMOCTEH (PU3UUECKUX BEJIMYMH C HCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JBH)KEHUH
0e3 HayaJIbHOW CKOPOCTH, MEPHOJa KOJICOAHUN MAaTeMaTHYECKOTO MAasATHHKA OT JJIUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaK€HHUS CBETa OT YIJla MaJeHHs U yIjia MPeloOMIIEHUS OT
yria NajeHus): IJIAaHUPOBaTh HCCIIEJOBAHHME, CAMOCTOSITENIbHO cOOHpaTh YCTaHOBKY,
(buKcUpoBaTh PpPe3yabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (DU3MUYECKMX BEJIMYMH B BHJE
TaOJUI] ¥ TPaPUKOB, AETATh BEIBOBI TI0 PE3yJIbTaTaM MUCCIIETOBAHMS;
NPOBOJIUTh KOCBEHHBbIE M3MepeHHs] (PU3MUYECKUX BeNIWYMH (CpeiHsAs CKOpOCTh U
YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JBHXKEHHM, YCKOPEHHME CBOOOIHOIO MajeHus,
KECTKOCTh TPYKUHBI, KO3PPUIMEHT TpPEeHUs CKOIbXKEHHS, MexaHuueckas pabora u
MOIITHOCTh, YacTOTa M MEPUOJ KOJIeOAHUH MAaTeMaTHYECKOro U MPYKMHHOTO MAasiTHUKOB,
OTITUYECKasi CHJIa COOMPAIONIEH JIMH3BI, PAMOAKTUBHBINA (OH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M  BBINOJHATH H3MEPEHHUS, CIenys
MPE/UIOKEHHOW WHCTPYKIIMW, BBIYUCIATH 3HAUYEHHE BEIUYMHBI W aHAIM3HPOBATH
MOJTy4YeHHbIE PE3yJIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIA;
coOnrofaTh MpaBWiIa TEXHUKM Oe30macHOCTH IMpu pabore ¢ J1abopaToOpHBIM
o0opyIoBaHUEM;
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pa3nuyaTh OCHOBHBIE NPU3HAKU U3YUCHHBIX (PU3MUECKUX MOJEJEH: MaTepuanbHas TOUKa,
a0COJIIOTHO TBEPJOE TEJIO, TOYEUHBI UCTOUYHHMK CBETA, JIyd, TOHKas JIMH3a, [UIaHeTapHas
MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOT'O S1/1pa;

XapaKTepu30BaTh IPUHIMIBI JEHCTBUS U3YyYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIIOPOH Ha MX ONHUCAHMA (B TOM YHCIE: CIUAOMETP, TATUUKU MOJOKEHUS, PACCTOSHUS U
YCKOPEHUsI, pakeTa, 9XOJO0T, OYKH, MEPUCKOI, (oToammapar, ONTHUYECKHUE CBETOBOJIHI,
CIIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), wucrnons3ys 3HaHMA O CBOMcCTBax
(bu3NYeCKUX SIBICHUH U HEOOXOIUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOMICTB,
U3MEPUTENBHBIX IPUOOPOB M TEXHOJOIMUYECKUX IIPOLECCOB INPU PELIEHUU Yy4eOHO--
MPAaKTUYECKUX 3334, ONTUYECKHE CXEMBbI U MOCTPOSHHS HM300paXeHUH B ILIOCKOM
3epKaiie ¥ coOuparomeil T1uHse;

NPUBOAUTH TpUMEpPHl  (HaXOAUTh HWHPOPMALKIO O TPUMEPax) MNPAKTUYECKOTO
WCTIOJb30BaHUSl (PU3MUECKMX 3HAHWKA B ITOBCEJHEBHOM IKM3HH I OOECredeHUs
0e30macHOCTH IpH oOpalleHMH ¢ OpudopaMH U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHS 37J0POBbsSI M COOJIIOJICHUST HOPM DKOJIOTHUECKOTO TIOBEACHUS B OKPY)KAIOIIEH
cpene;

OCYIIECTBISITH MOMCK HWHpopManuu (Qusmueckoro coaepkanuss B HHTepHere,
CaMOCTOSITENIFHO  (POPMYNHPYsl TIOMCKOBBIM 3ampoc, HAXOAWTh IIYTH OIPEICICHUS
JOCTOBEPHOCTH IOJIyYeHHOM HUHPOpPMALMU Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOTHUTEIBHBIX UICTOYHUKOB,;

UCIOJb30BaTh MPHU BBINOJHEHUM YYEOHBIX 33JaHUN HAyYHO--TNIOMYJISIPHYIO JINTEPaTypy
(GU3NIECKOTO CONepKAHUA, CIIPABOYHBIE MaTEpUANbl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMamMM KOHCIEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHHus MHGOpMALMM M3  OJHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE IMMCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX  MCTOYHHMKOB  (PU3MUECKOro  cojAepKaHHs, MyOJIMYHO TMpPeJCTaBIATh
pe3yabTaThl MPOEKTHOW WJIM HMCCIIENOBATENBCKON JEATENBHOCTH, TPU ITOM TPaMOTHO
UCIOJIb30BaTh M3YUYCHHBIM MOHATUIHBIN ammapaT wW3ydaeMoro pasjena (U3MKd |
COINIPOBOKAATh BBICTYIUICHHWE TMpPEe3CHTAlMe C yd4€TOM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/ pa3aeyioB  TeM Bcer  KoHTpOJIbLH IIpakTH4eck
o0pa3oBaTe/ibHbIE
n NPOrpamMMbl bie padoThl He padboTsbl
pecypcsl
Paznen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAIOLIEr0 MUpa
bu6mmoreka [IOK

®dusuka - HayKa o

1.1 2 https://m.edsoo.ru/7f416
IpUpOJIe 194
DUSHUCCKIE bu6mmoreka [IOK

1.2 2 1 https://m.edsoo.ru/7f416
BEJINYUHBI

194

EcrecTtBenHOHay4H bubnnoreka [JOK

1.3 BIIi METOL 2 1 https://m.edsoo.ru/7f416
MO3HaHUs 194

Utoro no pazneny 6

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBA

Crpoctie bubmuorexa [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIECTBA 194
JIBrokeHue u bu6mmoreka [IOK
2.2 B3aHUMOIEHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHI] BELIECTBA 194
ArperatHble bubnuoreka [IOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEILICCTBA 194
Hroro no pazaeny 5
Paznen 3. [IBu:kenne u B3auMojieiicTBue Te
MexaHndeckoe bubmorexa [JOK
3.1 3 https://m.edsoo.ru/7f416
IBIKEHUE
194
THeDLISL. Macea bubnmnoreka [JOK
3.2 P, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bubmuoreka [JOK
3.3 Cuita. Bunsr cun 14 2 https://m.edsoo.ru/7f416
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazaeny 21

Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB

JlaBieHue.
[Tepenaua
J— bubmuoreka [JOK

4.1 . 3 https://m.edsoo.ru/7f416
TBEPJILIMU TEIIAMH, 104
JKUIKOCTSIMHU U T
rasamMu
Tlasere bu6mmoreka [IOK

4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTH 104

bu6mmoreka [IOK

A epHoE

4.3 ™ochep 6 https://m.edsoo.ru/7f416
aBJICHUE 104
[elictBue
JKUIKOCTH Y rasa Ha bubmiorexa IJOK

4.4 . 7 3 https://m.edsoo.ru/7f416
MOTPY>XKEHHOE B 104
HUX TEJIO0 -

Utoro no pazneny 21

Pa3nea 5. PaGora n MoHOCTBh. JHEprus

Pa6ora u bubnnorexa [HOK
5.1 3 1 https://m.edsoo.ru/7f416
MOII[HOCTb
194
ITpocTeie bubnnoreka [JOK
5.2 b 5 1 https://m.edsoo.ru/7f416
MCXAaHHU3MBbI
194
MexaHnueckast bubanoreka IIOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPrus 104
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO
YACOBIIO 68 2 12
ITPOI'PAMME
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8 KUIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabubl  IIpakTrHyeck
o0pa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsbl
pecypchl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnnoreka HOK
11 CBOMCTBa 7 https://m.edsoo.ru/7f4181
BELLECTBA ce
TeIrUIOBLLE bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MPOIIECCHI co
Utoro no pazneny 28

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

DIIEKTpUUYECKHE
3apsiibl. bubnunoreka [JOK
2.1 3apsiKEeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/ICHICTBUE
[TocTrossHHBIM bu6mmoreka [IOK
2.2 AIIEKTPUUYECKHA 20 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHbLe bubmuorexa [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DNIeKTpOMarHuTH bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast MHTYKIAS
ce
Wroro mo pazneny 37
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO
2 14.
YACOB IO 68 >
I[MPOT'PAMME
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9 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  KonTpoabHn IIpakTH4eck
o0pa3oBaTe/ibHbIE
1| NpOrpaMMel 0 ble padoThI ue padoThl
pecypchl
Paznen 1. Mexannueckue siBJeHHUSA
Mexanuueckoe
bubmuoreka [JOK
JIBIDKEHHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 26
OIIMCaHUs T
BzaumoneiicTBue bubnmorexa LOK
1.2 20 3 https://m.edsoo.ru/7f41a4
TN
a6
3aKOHbI bu6mmoreka [IOK
1.3 10 1 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Utoro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
MexaHudeckue bubnmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIEOAHUS
a6
MexaHudeckue bubmmorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DNeKTpOMarHuTH
e Toe I bubmuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AIEKTPOMArHUTH a6
bI€ BOJIHBI T
Wroro mo pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHHS
3aKOHBI bubmuorexa [JOK
4.1 pacrpocTpaHeHHsI 6 2 https://m.edsoo.ru/7f41a4
CcBETa ab
4.9 JInH3BI B 6 3 bu6nmmoreka [JOK
' OINTUYECKHE https://m.edsoo.ru/7f41a4
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IPUOOPHI a6
Paznoxenue bubnuorexa [JOK
4.3 Oenoro cera B 3 https://m.edsoo.ru/7f41a4
CHEKTp ab
Hroro mo pazaeny 15

Paznen 5. KpanroBbie IBJIeHUA

Ucnyckanue u
51 [IOTJIOILIEHUE 4
CBETa aTOMOM

Crpoenue

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4
ab

bu6mmoreka [IOK

5.2 6 https://m.edsoo.ru/7f41a4
ATOMHOTO SiIpa
a6
SepHbie bu6mmorexa [IOK
53 7 1 https://m.edsoo.ru/7f41a4
peaxiuu
a6
Hroro no pazneny 17

Pasnen 6. IloBTopuTe1bHO-00001A0IIHIT MOAY/Ib

[ToBTOpeHue n
0006meHne

6.1 COJepKaHUS 9
Kypca pu3uku 3a

7-9 kiacc

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

Wroro mo pazneny 9

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 2

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Nen/m Tema ypoka

®dusuka — Hayka o npupoje. SBieHus
pupoabl. U3ndecKue ABICHUS

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIC PeCypChl

MexaHquCKHe, TCIIJIOBBIC, DJICKTPUICCKHUC,
MAarauMTHBIC, CBETOBEIC, 3BYKOBBIC SABJICHUA
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dusndyeckue BEININHBI U UX HU3MEPCHUC

VYpok-uccnenosanue "OnpenesieHUe LEHbI

4
JeTICHHSI IIKAJIbI U3MEPHUTENBHOTO prbopa.”
Kak ¢u3uka u qpyrue ecTeCTBEHHbIE HAYKU
5 n3yJarot npupoay. EcrecTBeHHOHAYIHBIH bubmuorexa [JOK
MeTo nmo3HaHus. Onucanue Gu3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUM C OMOILBIO MOJETIEN
6 VYpoxk-uccienopanue "OnpeneneHue
pa3MepoB MaJibIX Teil."
Crtpoenue BemiecTBa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE bubmmorexa [IOK
P P https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBr>KeHre 4acTHI] BEIIECTBA bubmorexa LHOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaAOJIIOCHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBsi3p MeX1y CBOWCTBaMU BEIIECTB B
1 pa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIbI
12 Mexanunueckoe ABuxkeHue. PaBHOMepHOE U bubmuotexa [JOK
HEPaBHOMEPHOE IBUIKEHUE https://m.edsoo.ru/ff0a05c6
bubmmoteka [IOK
13 CkopocTh. EQMHUIIBI CKOPOCTH
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer myTH U BpeMeHHU ABIKEHUS bubnmorexa [IOK
T P https://m.edsoo.ru/ff0a0ae4
WNueprusa. 3akon unepun. Bzaumoneiicreue
15 TeN KaK MPpUYMHA U3MEHECHUS CKOPOCTU bubmorexa [JOK
P P https://m.edsoo.ru/ff0a0c10
JIBIDKCHUS TEJT
16 [TmoTHOCTE BemiecTBa. PacueT Maccel u bubmmorexa [JOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneneHue
MJIOTHOCTU TBEPAOTO TEa»
Pemenne 3anau mo teme "I1M0THOCTD but6mmoreka [IOK
18 Y
BEIIECTBA https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS

ten. Cuna ynpyroctu. 3akoH ['yka
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JlaGopaTtopHas pabota «3yueHue

20 3aBUCUMOCTH pacTsbKeHHs (nedopmarun)
MPYXUHBI OT MPUIIOKEHHOMN CHUITBI»
21 SAsnenue Tarorenus. Cuna TsHKECTU
CBs3b MEXKY CHUJION TSYKECTH U MacCou
22 Tena. Bec Tena. Pemmenue 3amay mo reme Bubmaorexa ITOK
"Cra ToecTi” https://m.edsoo.ru/ff0a1778
93 Cwuia TSDKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bu6nuoreka [IOK
24 Hsmepettie ciul. Jluamomerp https://m.edsoo.ru/ff0al8cc
bubmnoreka IIOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnuotexa [HOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHoneiicTByromas cri"
bubmuorexa [JOK
28 KounTposabnasi padora 3a 1 mosryroaue https://m.edsoo.ru/ff0albdc
29 TpeHue ckoybKeHUS U TPEHUE MTOKOSI. bubnuoreka [JOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alcc8
Jlaboparopnas pabota «/3yueHnue
30 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT
CHJIBI IaBIICHUS U XapakTepa
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
bubnmnoreka [JOK
31 Pewenue 3anay no teme «Cuiia TpeHUs» https://m.e dso(]fru /ff0alde0
30 Pewenue 3anay no teme "PaBHonelicTByromas
cun”
33 Hanenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTbD JaBiieHus raza  bubmmoreka [JOK
0T 00bEMa, TeMIieparypbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMH, bubnuotexa [JOK
JKUIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHME B AKUJKOCTH U Ta3€, BBI3BAHHOE bubnuoteka [JOK
JIEWCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amaq mo teme «/laBnenue B bubmuorexa [JOK

JKHIKOCTH U rase. 3axkoH [lackais

https://m.edsoo.ru/ff0a2826
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bu6nmoreka [IOK

38 Coo06 e
OODIIAOTIEC COCY B https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpecc bubmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBOM )KUAKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Tpuyannb
CYIIECTBOBAHMS BO3IYIIIHONW 000JI0UYKH bubnmoreka [JOK
41
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HAJl ypOBHEM MODSI
bu6nuoreka [IOK
42 B LA
eC BO3yXa. ATMOCHEpHOC AaBAeHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepnoro gasnenusa. Oneit |~ Bubnuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(EPHOTO JIABJICHHS OT bubnmnoreka HOK
BBICOTBI HaJl YDPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. AtmocdepHoe bubnmnoreka [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo reme "AtMmochepHoe
napjeHue"
JlelicTBue ®UIKOCTH U ra3a HA
47 MOTPY>KEHHOE B HUX TEJ0. ApXUMEI0Ba bubmmorexa [JOK
Py - 4P A https://m.edsoo.ru/ff0a3276
cuiia
Jlaboparopnas pabota «Onpenenenue
48 BI)ITaJI;KHBE}o epﬁ CHJTBI 617113053 el Ha bubmmorexa [TOK
o 7 yom https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopatopHast paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMMOCTH Beca Tella B bubnmnoreka [JOK
BOJIE€ OT 00bEMA MOTPYKEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
JacTH Tea
bu6nuoreka [IOK
50 I1
flaBarHe Tel https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas padora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKU U
onpeJereHue e€ rpy30no bEMHOCTH"
Pemenwue 3anay mo temam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «JlaBienue bubmorexa [TOK
YIOB. yx L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
b K
53 Mexanuueckasi paborta nommorexa O

https://m.edsoo.ru/ff0a3f82
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54

55

Mountgocts. EquHuIBEI MOIITHOCTH

Ypoxk-uccienoBanue "Pacuét MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME MO JecTHUIIE"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

IIpocteie Mexanu3mel. Peryar. PaBHoBecue
CHWJI HA pplyare

57

58

59

60

Pemenue 3amau no teme «JlaBiaenue
TBEPJBIX TEJN, KUJAKOCTEH U ra30By /
Bcepoccuiickas mpoBepouHas paboTa

PesepBHbIit ypok. Pabora ¢ TekcTamu mo

Teme «JlaBineHue TBEPABIX TEI, KUIAKOCTEH 1

ra3oB» / Beepoccuiickast mpoBepovHast
pabora

Pbruaru B TexHUKE, OBITY U IIPUPOJIE.
JIaboparopHas pabota «lccnenoBanue
yCJIOBUI PaBHOBECHUS pblUara
Pemenue 3agau no reme «Y cioBus
pPaBHOBECHSI pblyara

bu6nmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

bubnnoreka IIOK
https://m.edsoo.ru/ff0a478e

bubnnoreka IIOK
https://m.edsoo.ru/ff0a48a6

61

62

63

KoaddurmenT none3noro naeicTBus
MmexanusMa. Jlabopatopnast pabora
«M3mepenne KIIJI HaKIOHHOM IIIOCKOCTHY

Pemenue 3agau mo teme "Padora,
MotrHocTh, KIT/"

Mexann4deckas SHEpPTU:. Kunernueckas u
MOTCHIUAJIbHAs SHCPIrUus

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

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU

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

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMeHTaNIbHOE OIpeIeTICHHE
W3MCHCHHUS KUHETUUCCKOU B
MOTEHIMATbHON SHEPTUH MPU CKaThIBAHUHI
TeJa M0 HaKJIOHHOM MJIOCKOCTH"

66

HToroBasi KOHTpoBLHast padoTa 3a 7
KJace

67

68

PesepubIit ypok. Pabora ¢ Tekcramu mo
TeMe "MexaHndeckoe IBMKeHne"

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teme "Pabora. MomHocTs. DHeprus"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4ee6
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8 KUIACC

JIeKTPOHHBbIE NN (pPOBbIE

Nen/m  Tema ypoka
o0pa3oBaTejbHbIe pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE bubmmorera LIOK
P https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJT
Mopenu TBEPIOTO, )KUJIKOTO U bubmuorexa [JOK
3 .
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIecTBa Ha
OCHOBE TIOJIO’KEHUH MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucranmmmaeckue u amopdHbie Tena bubmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
5 CMmauyuBaHue 1 KalWUIIPHOCTb. bu6mmoteka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciIupeHue u cxatue brbmmorexa LTOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIUIOBOTO JIBHXKEHUS YaCTHUIL
9 Buytpennss sueprusi. Cnoco6s! u3mMenenuss  bubmmorexa [IJOK
BHYTPEHHEHN YHEPTrUn https://m.edsoo.ru/ff0a5c60
10 Buas! Teronepenaun bubmmorexa [TOK
A pel https://m.edsoo.ru/ff0a6412
Ypok-koH(pepennus "[IpakTudeckoe
11 Hclzononbzoli)ml;e TenJIOBlljlx CBOICTB BEILIECTB bubmmorexa [TOK
B " https://m.edsoo.ru/ff0a65c0
Y MaTEepHaJIOB B LEJSIX SHEProcOepeKeHHS
12 KonuuecTBo TemnoTel. Y aenpHas bubnmnorexka HOK
TEIIOEMKOCTD https://m.edso0.ru/ff0a6976
13 VYpaBHeHHe TEII0BOro OanaHca. bubnmnorexka HOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHast pabota "HccnenoBanue
14 SIBJ'IeIfI/ISI TI;HHO(I))6MeHa MPHU CMEIIMBAaHUU bubmorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpSTYEH BOJIBI
Pacuer konu4ecTBa TEIIOTHI,
15 HEOOXOIUMOTO JJIsl HATPEeBAaHUS Tela U

BBIIACIISIEMOr'O UM IPU OXJTAXKICHUN
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16 JlaGopaTtopHas pabota "Onpezaenenue bubnmoreka [JOK
yAEIbHOM TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubmuorexa [JOK
cropaHus https://m.edsoo.ru/ff0a7b5a
[InaBrieHue u OTBEpAEBaHUE
18 KPUCTAIIMYECKUX Tell. Y IeJbHasl TeryioTa bubmmorexa [TOK
https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
19 JlaGopaTtopHnas pabota "Onpezaenenue bubnmoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHEHCAIHSL. bubmmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Teriora
21 napooOpa3oBaHUs U KOHJEHCALUH. bubnuoreka [JOK
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786c
aTMoc(hepHOTro JaBICHHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
22 "OnpeneneHne 0OTHOCUTEILHON BIAKHOCTH Bubmorexa ITOK
| https://m.edso0.ru/ff0a7628
BO3/yXa
93 Pemenue 3a1ay Ha onpe/eneHre BIaKHOCTH
BO3/yXa
[TpuHIMTIBL PaOOTHI TETIOBBIX ABUTATEICH.
24 [TapoBas Typ6uHa. /[Burarens BHyTpEHHETO
CropaHus
o5 KIIl rertoBoro asuratens. TenaoBbie bubnmnoreka [JOK
JIBUTATEIM U 3aLIUTa OKPYKArLEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEeBpaILEeHUs SHEPTHH
B TEIJIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe
27 "TenoBsie siBiieHUs. MI3MeHeHne bubmorexa LHOK
N Y https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BeleCTBa
bubmmoteka [IOK
28 Koutpoabnas padora 3a 1 nmoayroaue https:/m.edsoo.ru/ff0ag6ae
29 DnekTpuzanus Ten. [[Ba pona
JEKTPUUYECKUX 3apsI0B
30 VYpok-uccrnenoBanue "IneKTpusaius Teml
WHIYKIWEN U IIPU COIPUKOCHOBEHHUH"
31 B3aumoneiicTBue 3apsKEHHBIX TEIl. 3aKOH bu6muoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
32 DnekTpudeckoe moje. HampsskeHHOCTh bubmoreka [JOK
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3EeKTpUYECcKOro nojs. [IpuHmun
CYTIEPHO3UINH JIEKTPUUECKUX TOJIEH

https://m.edsoo.ru/ff0a8a0a

Hocurenu snekTpuueckux 3apsiioB.

33 .
DneMeHTapHblIii 3apsa. CTpoeHune aroma
34 [TpoBOTHUKY U AMAJIEKTPUKHU. 3aKOH bubmuorexa [JOK
COXpaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amay Ha mprMEHEHUE CBOMCTB bubnmoreka [JOK
3JIEKTPUYECKUX 3apsA 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cyuiecTBoBaHMs. VICTOUHUKH bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JlecTBHS 2IEKTPUUECKOT0 TOKa bubmmorexa LOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUUYECKOTO TIOJISI Ha TIPOBOJHUKH U
JUAJIEKTPUKH"
39 DJIEKTPUYECKHI TOK B METAJLIaX, bubnnoreka HOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyeckas Lemb U €€ COCTaBHbIE YaCTU
41 Cuna toka. JlabopatopHas pabora bubnmnoreka [HOK
"N3MepeHue U peryiupoBaHue CUibl ToKa" https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHas pabota "H3mepenue u bubmmorexa LOK
| https://m.edsoo.ru/ff0a9e14
pEryIupoBaHUe HAMPSKEHUS
43 ConpoTHBIeHUE MPOBOAHUKA. Y ICIBHOE bubmuotexa [JOK
COIIPOTUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIICHUS bubmuotexa [JOK
MPOBOJHUKA OT €T0 JUIMHBI, MIOMAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”
45 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKCHMUS. bubnmnoreka [JOK
3akon OMa AJis yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlaboparopHnas pabota "Vccrnenoanue
46 3aBUCHMOCTH CUJIBI TOKa, UAYIIETO Yepe3 bubnmoreka [JOK
pEe3UCTOp, OT COIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3uctope”
47 [TocnenoBarensHOE U apasieIbHOE
COETMHEHUS IPOBOIHUKOB
48 JlaGopaTtopnast pabota "I[IpoBepka npaBuia bubnuotexa [JOK
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CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCJIE0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

https://m.edsoo.ru/ff0aaa58

JlaboparopHas pabota "IIpoBepka npaBuia

49 JUISA CUJIBI TOKA IIPU HMapauIeIbHOM buGnnorexa LIOK
pr ap | https://m.edsoo.ru/ff0aadle
COCTMHCHUH PE3UCTOPOB
50 Pemenue 3anauy Ha npumeHenue 3akoHa OMa  bubnmorexa [JOK
JUISL PA3JIMYHOTO COEMHEHHUS IPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bu6nmoreka [IOK
3akoH [[>xoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
PabOTHI M MOIIHOCTH DJICKTPHYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTpUUYECKHE IIETH U MOTPEOUTENN
53 JIEKTPUYECKOI dHEpruM B ObITy. KopoTkoe bubmmorexa [IOK
P P Y- 2P https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostTHHBIC MAarHUTHI, KX B3aUMOJCHCTBHE
VYpok-uccnenosanue "M3ydenue noneu bubnuorexa [JOK
95 "
MOCTOSTHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
56 MaruutHoe nosie. MarautHoe nose 3emiid 1 bubnmuoreka IIOK
€ro 3Ha4Y€HHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
57 [ToaroroBka K UTOrOBOM KOHTPOJIBHOM bu6mmoreka [IOK
paborte 3a 8 ki1acc https://m.edsoo.ru/ff0abd2c
HNrorosasi koHTpoJIbHAsI padoTa 3a 8 bubnmnorexka HOK
58
KJace https://m.edsoo.ru/ff0abea8
Pesepublii ypok. Pabora ¢ Tekctamu mo
" . . " bubnuoreka [JOK
59 teMe "[loCcTOsSHHBIN 3neKTpruuecKuid Tok" /
N https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas padboTa
OmneiT OpcTena. MaruuTtHoe nose
60 ANEKTPUYECKOTO TOka MarHuTHoe 1moe bubmmorexa [TOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIIKH C TOKOM
[TpuMeHeHue AIeKTPOMArHUTOB B TEXHHKE.
61 JlaGoparopHas pabora "V3yuenue neiicTBus bubmmorexa [IOK
PATOPHaA P i \ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM
DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3EKTPOIBUTATEIEH B
62 TEXHUYECKUX YCTPOMCTBAX U HA bu6muoreka [JOK

Tpancnopte. JlaboparopHas pabora
"KoHcTpyupoBaHue U U3ydeHue paboTbl
aJIeKTpoaBUraTesns”

https://m.edsoo.ru/ff0ac86¢c
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OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHOM

63
unaykiuu. [Ipasuno Jlenna
64 3JI€KTpOFeHepiT0p. CriocoOsI oJTy4eHus
AIIEKTPUIECKOI SHEPTUH.
65 DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUHU
66 Pemenue 3anay no teme "OnekTpuueckue 1 bubmmuorexa IIOK
MAarHuTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1mo bubnnoreka HOK
teme "TeruioBble siBieHUs" https://m.edsoo.ru/ffOacc5e
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

TeMme "MaraurtHele siBjaeHus"
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9 KIIACC

Ne JIeKTPOHHBbIE U (pPOBbIE
n/n Tema ypoka oOpa3oBaTe/ibHbIE pecypchbl
1 Mexanunueckoe aBrkeHue. MarepuanbHas
TOUYKa
5 Cucrema orcueta. OTHOCUTEILHOCTh bu6nuoreka [IOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPSAMOIMHEMHOE JBUYKEHUE bubmmorexa LTOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKCHUE.
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE bubnmnoreka HOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk
CKOPOCTH
JlabopaTtopnast pabora "Ornpeznenenue
7 ycxo;l))eﬁni TCJI: npu paBHOI})’CiOpeHHOM bubmorexa HOK
. " https://m.edsoo.ru/ff0adb18
JBIDKEHUH 110 HAKJIOHHOM TIOCKOCTH
8 CBobOomHoe maneHue tei. OnbiTel [anmes
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 [lepuon I/II) IJaCTHOTa 06paH_[eHI/I}I.p J};);(HeﬁHaﬂ u bubnmorexa [IOK
https://m.edsoo.ru/ff0ael76
YIJI0Bast CKOPOCTH
10 lenTpocTpeMHUTENbHOE YCKOPEHHE
11 ITepsriit 3ak0H HetoToHA. BekTop cuiisl ﬁ;ﬁ?ﬁ;ﬁﬁ)gg}; 026612
12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHozelicTByrOImas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cyneprioznnus cui ﬁgi?;;fg;gﬁﬁf 026982
14 Pemienue 3a1au Ha IpUMEHEHNE 3aKOHOB bubnmnoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aeb6c
5 Cumynmrocm oty B e
16 Pemenue 3amgau no reme «Cuiia ynpyroctu
17 JlaGopaTtopHas pabota «Ornpenenenue bubnmoreka [JOK
JKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
18 Cina Tpermus bubmuorexa [JOK

https://m.edsoo.ru/ff0af738
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bu6nmoreka [IOK

19 Pemenue 3amau mo reme «Cuia TpeHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "Onpezaenenue bubmmoreka [JOK

20
Kod(uimenTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3agau mo reme "3akonsl HeroToHA. bubnuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e

29 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK
TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO maeHus  https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "J[BIKeHUE TEJT BOKPYT

23 rpaBuTanuoHHOro 1eHTpa (CoaHeyHas
cucrema). ["amaktuxu"

24 Pemenue 3agau mo reme "Cuia TsSOKECTH U bu6mmoteka [IOK
3aKOH BCEMUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocMHuueckas CKOPOCTb. bubnuoreka [JOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONH TOYKH.

26 AobcomoTHO TBEpIOE Teno. PaBHOBecHe bubnmnoreka HOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
PaBHOBecue MaTepuanbHOW TOUKH.

97 AbGcomotHo TBEpAOE Teno. PaBHoBecue
TBEP/IOrO Tela C 3aKPETIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

28 Pemenue 3anau no teme "MOMEHT CHUIIBI. bubnmnorexka HOK
Lentp TsxecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe

29 "MexaHn4ecKoe IBUKEHHE. bubnmorexa [IOK

N https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
bu6nuoreka [IOK

30 KonTpoabHasi pa6ora 3a 1 moaxyroaue https://m.edsoo.ru/Fobo6ec
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

31 COXpaHEHHUs UMITYJIbCa. YIIPYroe U bubmmorexa LOK

. https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOICHCTBHE

39 Pemienue 3agau no teme "3akoH cOXpaHEHUS bubmuorexa [JOK
uMmIyisca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTb bubmorexa TIOK

https://m.edsoo.ru/ffO0b0a84
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35 PaboTa cuitbl TSHKECTH, CHITBI YIIPYTOCTH M bubmuorexa [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpeneneHue
36 pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATBHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas
SHEPrus
38 Kunerndeckas sneprus. Teopema o bu6nmoreka [IOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlaboparopHnas pabota «3ydyeHue 3akoHa bubnmnoreka HOK
COXPAHEHHUs SHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE B €TO bu6mmoteka [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnuorexa [IOK
Kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuii U TPy XKHUHHBINA MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA
44 KoJie0aHUH OT )KECTKOCTHU MPYKUHBI K MaCChI bubmorexa HOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJICOAHMIX
JlaGopaTtopHas pabora «OnpeneneHue
46 qaCTome Hpneplfona Kone6aI:mII;1 bubmmorexa [TOK
https://m.edsoo.ru/ffOblaec
MaTEeMaTHYECKOr0 MasiTHUKAY
47 JlaGopatopHas pabora «3mepenue bubnmnorexka HOK
YCKOpEHUs: CBOOOHOTO MaJACHHUS.» https://m.edsoo.ru/ff0b197a
Mexanundeckue BoiaHbI. CBOMCTBA
48 MEXaHHYECKUX BOJH. [Ipo10sibHEIE 1 bubmorexa [JOK
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJTHBI
49 VYpoxk-koH(pepennus "MexaHNUYeCKHE BOJTHBI
B TBEPAOM Teiie. CeHCMUYECKUE BOTHBI"
50 3Byk. PacmipocTpaneHnue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI"
59 I'poMKOCTBH 3ByKa M BHICOTA TOHA.
AKyCcTHYECKUH pe30HaHC
53 Ypok-koHpepenmus "YapTpazByk u bubmuorexa [JOK
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nH(]pa3ByK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffOb23ca

Permrenne 3aga4u mo reMme "3aKOHBI

54 coxpaHeHus. MexaHn4ecKue KojaeOaHus u bubmorexa LOK
PaneHi. https://m.eds00.ru/ff0b25f0
BOJIHBI
Pentenue 3amad mo teMe "3aKOHEI
55 coxpaHeHus. MexaHn4ecKue KojieOaHus u
BOJIHBI"
DJIEKTPOMAarHUTHOE I0JI€. bubnmoreka [JOK
56
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
58 9JIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue bubnmnoreka HOK
ANEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenosanue "M3yuenue cBONCTB
bubmuorexa [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C TTOMOIIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIJIBHOTO TeledhoHa
50 Pemenue 3a1ay Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJTHBI
DeKTpoOMarHuTHas IpUpoa CBETa. bubnmnoreka HOK
61 .
CxopocTts cBeTa. BomHOBBIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. IIpsamonuneitnoe
62 acrpocTpaHeHue cera. 3atmeHus CoJiHIa bubmmorexa [TOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
u JIyHb1
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKECHHUS brbmmorexa LTOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH MPEIIOMIICHUS bubmuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Wcnonb3oBanue nonH()Trpo BHYTPEHHETO bubmmorexa [TOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaboparopHas paboTta "Hccrnenoanue
66 3aBUCHUMOCTH yTJia NPeTOMIIEHUS] CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHULE "BO3AYX-
crexso""
VYpoxk-koHdpepenuus "McnonabzoBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:

CBE€TOBOAbI, OIITUKOBOJIOKOHHAsA CBs3B"
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bu6nmoreka [IOK

68 JInnzel. OnTuyeckas cuiia JIMH3bI https://m.edsoo.ru/ffOb3f2c
. bubmuorexa [JOK
69 [TocTpoenue n3o0paxeHUi B JIMH3AX https://m.edsoo.ru/ffob4dda
JlaboparopHas pabota "Onpenenenue
70 dox EHorI()) aC(IJ)TOﬂHI/Iﬂ u OIEITIII/IquKofI CHJTBI bubmorexa LHOK
Y Ii | https://m.edso0.ru/ff0b4206
coOMparoIIe TUH3bI
Ypok-koHpepenuus "OnTudeckue JuH30Bble  bubanoreka [JOK
71
npuoopsI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 kak ontuyeckas cucreMa. 3peHue bubmmorera LIOK
P https://m.edso0.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTsr 3penus. Kak
COXpaHUTh 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbIThI
74 Hprorona. CiokeHne CrieKTpaabHbIX 1IBETOB bubmmorexa [JOK
) P t " https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaboparopHas padota "OnbITHI 110
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 BETOBbIE (GUIBTPHI"
VYpoxk-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: IucIiepcus, uHTephepeHIus U
mudpaxus"
77 OmneiTel Peszepdopaa v mianerapHas Mojiemb bubmuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 HcnyckaHnue U MOIIIONICHUE CBETA aTOMOM. bubnmnorexka HOK
KBantsl. JInuneiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpok-npaktukym "HabitoeHne cuekTpoB bubnmnorexka HOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnast bubnmnoreka [JOK
82
MOJIEJIb https://m.edsoo.ru/ff0c18ac
bu6nuoreka [IOK
P N
83 a/IN0aKTHBHEIE TTpeBpareHus. V30Tons https://m.edsoo.ru/ffoclald
84 Pemenue 3agau no teme: "PaguoakTuBHbBIC bubmuorexa [JOK
npeBpaiieHus"” https://m.edsoo.ru/ff0clb4a
85 [lepuoxa nonypacnana
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86 Ypok-koHpepennus "PagnoakTiBHBIC bubmmoreka [JOK
W3JIy4EHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnmnoreka HOK
3aps0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 OHeprus cBs3M aTOMHBIX siiep. CBa3b Maccsl | bubnuoreka [JOK
Y SHEpPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anaud no treme "AnepHnie
peakuun"

90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sueprun CosHLA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koubepenius "SAnepHas dHEpreTUKA.

91 JleiicTBUS pagliOaKTUBHBIX M3JIyYeHUN Ha
JKUBbIE OpraHU3MbI"

92 [ToaroroBka K UTOrOBOM KOHTPOJIbHOM bu6mmoteka [IOK
pabore 3a 9 kacc https://m.edsoo.ru/ff0c223e

93 Hrorosasi koHTpoJIbHAsI paboTa 3a 9
KJIace

94 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe bubnmnoreka HOK
paboTel 1o Kypcy "B3aumopeiicrsue ten" https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600IIeHNE. Permenue

95 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe brbmmorexa LTOK
E " s https://m.edsoo.ru/ff0c2572

Tennosle MpoOLECCHI
[ToBTOpenue, 06061meHue. Pemenue

96 ACYETHBIX U KaYECTBCHHBIX 33J1a4 110 TEME bubmorexa LHOK
p N https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIX aBurarencii”

[ToBTOpenue, 0606meHue. Pemenue

97 ACYCTHBIX U KaYECTBCHHBIX 33J1a4 110 TEME bubmmorexa LOK
p s https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"

08 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubmorexa [JOK
paboTsl 1o kypcy "CBeroBble siBieHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenwue, o6o6meHue. Pabora ¢

99 TeKCTalim o TeMe {'J;aKOHBI COXpaHEHHUS B brbmmorexa LTOK

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

100 [ToBTOpenue, o06ob6menue. Padora ¢ bu6muoreka [JOK
tekctaMu 1o Teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 0600meHue. Padora ¢ bubmuoreka [JOK
TekcTamu 1o Teme "CBeTOBbIE SIBIICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTropenue, 06o0meHue. Pabora ¢

TekcTamu 1o Teme "KBaHToBas U simepHast
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‘ ¢buzuka"

B denepanpHBIX M pEerHOHANBHBIX MPOIEAYPAX OIEHKH KadecTBa OOpa30BaHMs HCIOJb3YETCS
nepeueHs (KoAu(pHUKaTop) pacipeneseHHbIX M0 KiaccaM MpoBepsieMbIX TpeOOBaHUM K pe3ysibTaTaM
OCBOCHHS OCHOBHOI 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUS M AJIEMEHTOB
coJiep>kaHus 1o (pu3mKe.

[TpoBepsiembie IpeIMETHBIC PE3yIbTAThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON POTPaMMBI

OCHOBHOTO 00111eT0 00pazoBanus (7 kiacc)

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsieMbie MPeIMETHBIC Pe3yIbTaThl OCBOSHHS OCHOBHOW 00pa30BaTeIbHO
MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS

1.1

HCIIOJIb30BATh N3YYCHHBIC ITIOHATHUS

1.2

pPasiindaTth SABJICHUA 11O OIMMMCAHUIO HUX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

1.3

pacrno3HaBaTh MPOSBICHUE N3YICHHBIX (PU3UUYSCKUX SBICHUHA B OKPYKAIOIIEM MUPE, B
TOM uucie (U3NYECKUe SBJICHHSI B MPUPOJE, MPU ATOM MEPEBOIUTH MPAKTUUECKYIO
3aa4y B Y4YeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBONCTBA (NMPU3HAKH) (HU3HMUICCKHUX
SIBJICHUU

1.4

OTHMCHIBATh M3YUCHHBIC CBOMCTBA TN U (PU3UUYCCKUE SBIICHUS, UCIIONB3Ys (PU3NICCKUE
BEJIMUMHBI, IPU ONMUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICT UCTIOIb3YEMbIX
BCJIMYMH, WX OOO3HAYCHUS W CIUHUIBI (PU3UYECCKUX BEIUYHH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHMYMHY C IPYTMMH BEIMYMHAMU, CTPOUTH
rpad UKy H3y4eHHBIX 3aBUCUMOCTEH (DU3MUCCKHUX BEIIMINH

1.5

XapaKTECPHU30BaATh CBOMCTBA TCI, (1)I/I3I/I‘~I€CKI/I€ SABJICHUA W MPOLCCCHI, HCIIOIb3Yys
HN3YUCHHBIC 3aKOHBI, IIPU 3TOM HOaBaTh CJIIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa H
3aIIMCBIBATb €0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBIEHUS, MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISTH MPUUMHHO-
CJIEZICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHHE U3 | - 2 JIOTMYECKUX I1IaroB ¢ ornopoii Ha 1
- 2 W3y4yeHHBIX CBOWCTBAa (PU3MUYECKUX SIBICHUM, (U3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH

1.7

pemarb pacuéTHele 3amauv B 1 - 2 JecTBUS, HCIONB3Ys 3aKOHBI M (OPMYJIBL,
CBSI3bIBalOIME (U3UYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIIOBHUS 3a/a4d
3alMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (PU3UYECKUE BEIWYMHBI B (QOPMYJIBl U
IPOBOJUTH PAcUY€Thl, HAXOAUTh CIIPABOYHbIC JaHHbIC, HEOOXOAUMBIEC NJIS pEIICHUs
3a/1a4, OI[EHUBATh PEATMCTUYHOCTh NOJy4YeHHON (PU3MUECKON BEIUUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXXHO PELIMTh INPU MOMOIIM (HU3HUECKHX
METOJIOB, B ONHCAHUU HCCJIENOBAaHUS BBLICIATH IPOBEPSEMOE IPEIOIOKEHNE
(rumotesy), paszauyuaTh M HMHTEPIPETHPOBATH TMOJNYYEHHBIH pe3yibTaT, HaXOJIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI M0 €r0 pe3ybTaTaM

1.9

MPOBOANTH OMBITHI IO HAOIOCHUI0 (PU3UYECKUX SBICHUN WM (PU3UIECKIX CBONCTB
Ten: (GOpPMYIUPOBATh TMPOBEPSEMBIE TIPEIINONIOKEHUS, COOMpPAaTh YCTAHOBKY W3
PeJIOKEHHOT0 000PYAOBAHMUS, 3aMKUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBIMOJHATh MPSAMbIE M3MEPEHHS C MCIOJIb30BAaHUEM aHAJOrOBBIX M LU(POBBIX
npuOOpOB, 3amHUCHIBaTh IMOKa3aHUs NPHOOPOB ¢ Y4&TOM 3aJaHHOM abCONIOTHOM

43




MOTPEIIHOCTH U3MEPEHUN
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IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PM3UYECKON BEIMYMHBI OT JPYrou C
UCIOJIb30BAaHUEM TPSAMBIX H3MEPEHHUH, y4acTBOBATh B IUIAHMPOBAHUU Y4EOHOIrO
UCCIICIOBaHMs, COOMpaTh YCTAHOBKY M  BBINOJHATH  W3MEPEHUs,  CIeays
IPEUIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yJsbTaThl IOJYYEHHOH 3aBHCHMOCTH
($U3MUeCKUX BEIMYHMH B BHJIE NIPEUIOKEHHBIX TaOJIUI] U TPapUKOB, JIeaTh BEIBOIBI MO
pe3yJibTaTaM MCCIEN0BaHUs

1.12

MPOBOJNTH KOCBEHHBIE WM3MEPECHHS (PU3UYCCKHX BEIUYHH, CIEIyS IMPEIJI0KCHHON
MHCTPYKIUU: [IPU BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYCHUE NCKOMOU BEJIMYUHbI

1.13

coOyoaTh TpaBWia TEXHUKH O€30MacHOCTH Tmpu pabore ¢ J1abopaTOpPHBIM
000py1I0BaHHEM

1.14

yKa3blBaTh ~ NPUHLMIBI  JEUCTBUA  NPUOOPOB U TEXHUYECKUX  YCTPOMCTB,
XapaKkTepU30BaTh MPUHILUIBI JEHCTBUS M3YYCHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB C MOMOIIBI0 WX OINUCAHUS, HCIONb3Yys 3HAHHUS O CBOMCTBaX (hHU3MUECKUX
SIBIICHUH ¥ HEOOXOIMMBIC (PU3UIECKIE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOANUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUSl (PU3MUYECKUX 3HAHUM B IOBCEJIHEBHOW JKM3HU JJs oOOecreueHHs
0e30macHOCTH NpU OOpalieHHMH C OpubopaMu U TEXHUYECKHMMM YCTPONCTBaMH,
COXpaHEHMsI 3JI0pOBbsi M COONIONEHUS HOPM HKOJOTMYECKOro IOBEJIEHHUsS B
OKpY’KaroIlleH cpese

1.16

OCYIIECTBIISITh OTOOP UCTOYHHKOB MH(pOpMaluu B cetu MIHTepHET B COOTBETCTBUH C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U TyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISATh HH(GOPMAIUIO, KOTOpas SIBISIETCA MPOTHBOPEUYUBOM
WJIM MOKET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPH BBHIIOJHEHUH YYEOHBIX 3aJlaHU HAyYHO-TIOMYJSPHYIO JINTEpaTypy
(bu3NYeCKOro cojepxaHus, CIpPaBOYHblE MaTepHalibl, pecypchl ceTu HTepHer,
BJIAJETh MpUEMaMHM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCHMEHHBIE U YCTHbIE COOOLIEHHMS Ha OCHOBE 2-3
MCTOYHUKOB MHPOpMAIK (PU3NUECKOTO COJIEpKaHus, B TOM YHCie MyOJUYHO JeNaTh
KpaTKHe COOOIIEHUS O Pe3ysibTaTax MPOEKTOB MM y4eOHBIX UCCIIEAOBAHUM, IPH 3TOM
rPaMOTHO HCIOJIb30BAaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXKAATH BBICTYIIJICHUE ITPE3CHTALINEH

1.19

IIPYU BBIIIOJIHEHUU YYEOHBIX NMPOEKTOB M UCCIEIOBAHUMN paclpenensTh 00S3aHHOCTH B
IPYIIIE B COOTBETCTBUHU C ITIOCTABIECHHBIMU 3a/1a4aMU, CJIICIUTD 3a BBIIIOJHEHHUEM ILJIaHA
NEeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX

ITpoBepsiemble y1eMEHTHI coepkanus (7 Kiacc)

Kon
pasnena

Kon [IpoBepsieMble 21€MEHTHI COAECPHKAHUS
JJIEMEHTA

1

®U3UKA U EE POJIb B TO3HAHWM OKPYXXAIOIIEI'O MHMPA

11 ®usuka - Hayka o npupoze. SBnenus npupoasl. Ousnueckue ABICHUS:
MEXaHWYeCKHe, TeIJIOBble, JJIEKTPUYECKHE, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE

1.2 Oduznyeckue BennynHbl. M3Mepenne ¢usnueckux BennuuH. dusnueckue
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npubopsl. [lorpemHocTts n3Mepenuii. MexxryHapoiHasi CCTeMa eNHHII

13 EcrecTBeHHO-HAayuHBI METOJ TIO3HAHUS: HAOIIOJCHHUE, ITOCTaHOBKA
HAYYHOTO BOMNPOCA, BBIIBM)KEHHE TUIOTE3, HKCIIEPUMEHT II0 IPOBEpPKE
TUII0TE3, 00BsICHEHHE HAOIIOAaEMOr0 SIBJICHUS

1.4 Onucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEIICH

1.5 [IpakTuueckue padbOTHI:

N3MepeHne pacCTosTHUM.

W3mepenune 00bEMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenue pa3MepoB MaJlbIX Te.

W3mepenue Ttemmeparypbl MpU MOMOIIM >KMJIKOCTHOIO TEPMOMETpa H
JaTYMKa TeMIepaTypbl

ITEPBOHAYAJIBHBIE CBEJJEHI A O CTPOEHNUN BEIIIECTBA

2.1 CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HMX pa3Mepbl. ONbITHI,
JTIOKa3bIBAKOIINE TUCKPETHOE CTPOCHHE BEIIECTBA

2.2 JlBukenue uactul BemiecTBa. CBsI3b CKOPOCTM JIBUYKEHHMSI YacTHIl C
Temneparypoil. bpoynosckoe nBmwxkenue, nuddysus

2.3 B3anMonencTere yacTu BENIECTBA: IPUTSHKEHUE U OTTAJIKMBAHUE

24 ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, XKUAKOCTEH U

TBEPABIX (KPUCTAUIMYECKUX) Tesl. B3auMocBsI3b MeEXaAy CBOWCTBaAMHU
BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJIEKYJIIPHBIM

CTPOCHUEM

2.5 OCc00EHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6 [IpakTuueckue padbOTHI:
OneHka JuamMeTpa aToMa METOJOM pPSI0B (C  HCIIOJBb30BaHHEM
dotorpadwuii).

OnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACLIIMPEHHSI ra30B.
OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

3.1 MexaHnueckoe JBHKeHne. PaBHOMepHOe U HepaBHOMEPHOE JTBH)KEHUE

3.2 Ckopoctb. CpenHsisi CKOPOCTh TIPU HEPAaBHOMEPHOM JIBUKEHHUH. Pacuér
IyTH ¥ BPEMEHU JIBHXKEHHS

3.3 SIBnenue uHepuuu. 3aKOH MHEpIMH. B3anMopelicTBrue Tel Kak MpUYMHA
W3MEHEHMsI CKOPOCTH JIBUKEHMs Tell. Macca Kak Mepa HHEPTHOCTH Tena

3.4 [TnotHOCTh BemiecTBa. CBS3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYT B
enuHuIe 00bEMa BellecTa

3.5 Cuna Kak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeJ

3.6 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHune Cuiibl C THOMOIIBIO
JTMHAMOMETpa

3.7 SIBrieHue TATOTEHHS U cuia TshkecTd. CHila TSHOKECTH Ha IPYTUX IJIaHeTax.
Bec tena. HesecoMocTh

3.8 Cuna tpenus. TpeHrne CKObKEHUS M TPEHHE MOKos. TpeHne B MpUpojie U
TEXHUKE

3.9 CrnoxeHue cuJjl, HaNpaBJIECHHBIX MO OJHOM MpsMoil. PaBHomelcTBYrOMmAs
CHII

3.10 [IpakTuueckue padbOTHI:

Omnpenenenre CKOPOCTH PABHOMEPHOTO JBIKEHUS (LIapuKa B KHJIKOCTH,
MOJICJIH DJIEKTPUIECKOTO aBTOMOOMIIS U TaK J1ajee).
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Omnpenenenue cpegHed CKOPOCTH CKOJbKEHHsI OpycKa WM ILIapuKa Io
HAKJIOHHOH IUIOCKOCTH.

OmnpezeneHue IOTHOCTU TBEPAOIO TeA.

OnbITH, AEMOHCTPHPYIOIIME 3aBUCUMOCTH pPACTSKEHUs (Iedopmarium)
IPY>KUHBI OT IPUIIOKEHHOM CUIIBI.

OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHUJIBI TPEHHUS CKOJIBKEHUS OT
Beca TeNa U XapaKkTepa CONPUKACAOIIMXCs TOBEPXHOCTEN

3.11 dusnuecKkue SBJICHHUS B MPUPOJE: MPUMEPHI JABUKEHUS C Pa3TUYHBIMU
CKOPOCTSIMH B KMBOW M HEKUBOW MPHUPOJE, NEHCTBUE CUJIbI TPEHHS B
MIPUPOJIC U TEXHHUKE

3.12 TexHu4ecKkue ycTpoucTBa: JUHAMOMET], MOAIIHITHUKA
JIABJIEHUE TBEPJIbIX TEJI, JKUJIKOCTEUN 1 T'A30B

4.1 HaBnenue TtBEpmoro Ttena. CrnocoObl yMEHbBIIEHUS W yBEIUYCHHUS
JTaBJICHUS

4.2 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHUS Ta3a 0T 00bEMa, TEMIIEPATyphl

4.3 [lepenaya napneHus: TBEPABIMH TeJaMU, KUIKOCTSIMHU U Ta3aMH. 3aKOH
[Tackais. [THeBMaTHyeCKe MAIIUHbBI

4.4 3aBHCHUMOCTh JaBJICHUSA JKUJKOCTH OT TIyOWHBL. [HIpocTaTH4ecKHii
napazgokc. CooOmaromuecs: cocyabl. [ uapaBinueckue MeXaHu3Mbl

4.5 ATtMmocdepa 3emnu u atMmocepHoe AaBieHue. [I[pudunHbI cymecTBOBaHUS
BO3AYIIHOM 00onouku 3emumn. Omnbit  Toppuyerui. 3aBUCHMOCTh
aTMoc(epHOro JaBJI€HUs OT BBICOTHI HaJl YPOBHEM MOPSI

4.6 WN3mepenue armocdepHoro nasnenus. Ilpubopbl st  u3MepeHus
aTMoc(epHOro JaBICHUS

4.7 JelictBue KUAKOCTM W Ta3a Ha INOIPYKEHHOE B HHUX TeEJO.
BrrtankuBatonias (apxumMesioBa) cuia. 3akoH Apxumena

4.8 [TnaBanue ten. BoznyxomnaBanue

4.9 [IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTrpyKEHHOM B
AKHUJKOCTb YacTH TeJa.
OnpeneneHne  BBITAIKUMBAIOMICH  CUJIBL, JCMCTBYIOIIEHM Ha  Telo,
IIOrPY>KEHHOE B KUIKOCTbD.
[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIICH CHJIbI, JEHCTBYIOLIECH Ha
TEJO B )KMJIKOCTH, OT Macchl Tefa.
OneITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh BBITAJIKWBAIOIIECH CHIIBI,
NeHCTByIOIE Ha TeJlo B MKUAKOCTH, OT 00bEMa NOrpyXEHHOW B
KHUJKOCTh YacTH Tella M OT IUIOTHOCTH XUAKOCTH. KoHCTpyupoBaHme
apeoMeTpa WM KOHCTPYMPOBAaHHE JIOJKM U  ONpeleseHue eé
Ipy30I0AbEMHOCTH

4.10 Ouznyeckue sSBIEHUS B MPUPOJE: BIUSHUE aTMOC(EpPHOro JaBJIECHUS Ha
YKUBOW OpraHu3M, TIaBaHUE PHIO

411 TexHudeckue yCTpPOWCTBA: COOOMIAIONINECS COCYIBI, YCTPOMCTBO
BOAOIPOBO/A,  THUAPABIMYECKHA  Mpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, OPIIHEBON HACOC, apEOMETP

PABOTA, MOIIIHOCTb, DOHEPT M
5.1 Mexannyeckas pabota
5.2 MexaHnyeckas MOITHOCTb
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5.3 [IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBECHSI pblyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pbluara K OJIOKY

9.5 "3omotoe mpaBuio" MexaHukH. Kosh@uImeHT mnoje3Horo aercTBus
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE

5.6 [ToTennmanpHas SJHEPTUM TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [lonnas MexaHuuyeckas OSHeprus. 3aKOH M3MEHEHHUS M COXpPaHEHHS
MEXaHUYECKON IHEPrun

5.9 [IpakTrueckue pabOThI:

Onpenenenue padoThl CUIIBI TPEHUS NP PABHOMEPHOM JIBMJKEHUU Teja
10 TOPU30HTAIBHOM MOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

Namepenne KIIJI HakTOHHOM TJIOCKOCTH.

W3yueHne 3ak0Ha COXpaHEHUsI MEXaHUYECKON YHEPTrUn

5.10 dusznueckue sSBJICHUS B IMpUpOAC: pbldaru B TCJIC YCIIOBCKA

5.11 TexHUUecKue ycTpoicTBa: phIyar, NOJBM)KHBIM M HETIOABIKHBIN OJIOKH,
HaKJIOHHAsl IJIOCKOCTh, IPOCThIE MEXaHU3MBbI B OBITY

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBI (8

KJ1acc)
Kon [IpoBepsieMble ITpeIMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSEMO IIPOrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHus
ro
pe3yJipTara

1.1 VICIIOJIB30BATh MOHATHUS

1.2 pa3nuyaTh SIBICHUS IO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3UYECKOe SIBIICHUE

1.3 pacro3HaBaTh MPOSBIEHUE N3YYEHHBIX (U3NYECKUX SBJICHUM B OKpPYXKAIOLEM MHUpE, B
TOM 4YHcie (U3MUECKUE SIBICHUS B MPHUPOJE, NMPH 3TOM IMEPEBOAUTH MPAKTHUYECKYIO
3a7a4y B y4eOHYIO0, BBIJENATH CYIIECTBEHHBbIE CBOMCTBa (NMPU3HAKH) (HU3HMUECKUX
ABJICHUI

1.4 ONMCHIBATh U3yUYCHHBIE CBOWCTBA TEJ U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI, TIPU ONMHUCAHUM MPABUWIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YyEMBIX
BEJIMYMH, OOO3HAUeHUs U EeAMHULBI (PU3MYECKUX BEJIWYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3UYECKYIO BEJIWYMHY C JAPYTUMH BEITUYWHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIMYNH

1.5 XapakTepu3oBaTh CBOMCTBAa Tejd, (PU3MUECKUE SBIEHUS M TPOLECCH, HCIONb3Ys
U3YYEHHbIE 3aKOHBI, TpPU 3TOM JaBaThb CJIOBECHYIO (OPMYIHPOBKY 3aKoHa U
3aMMChIBATh €70 MATEMAaTUYECKOE BHIPAKEHUE

1.6 O0BACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyallull  IPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATb  IPUYHMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH O0BsICHEHUE U3 | - 2 TOTMYECKHX MIaroB ¢ MOMOIIbIO 1-
2 U3yuyeHHBIX CBOWCTBA (U3MUYECKUX SBIEHUH, (U3NYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH

1.7 pemath pacy€THble 3agaud B 2 - 3 NeHCTBHS, HUCHOJNB3YS 3aKOHBI M (HOpMYIIb,
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CBs3bIBalOIIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUSA 3a/Jayu
3alUCBHIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEJOCTATOK JIAHHBIX JUIsl PEIICHUS 3ajayH,
BbIOUpATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE JIJIs €€ pPelIeHus, IPOBOJAUTH PAaCUEThI U
CPaBHHBAThH MMOTYYCHHOE 3HAYCHHE (DU3NYECKON BEIMUUHBI C N3BECTHBIMH JTaHHBIMU

1.8

paciio3HaBaThb HpO6J’ICMI:I, KOTOPBIE MOXHO PpC€HIUTh IIPHU IIOMOIIH (1)I/I3I/ILICCKI/IX
MCTOI0B, HCIIOJIb3YA OIIMCAaHUEC HCCIICA0BaHUs, BBIACIIATD IIPpOBEPACMOC
MMPCAIIOJIOXKEHNUEC, OLCHUBATH IIPAaBUIIBHOCTH IIOpAAKa IIPOBEACHHA HCCIICIOBAHUS,
JAC€JIaTh BBIBOIbI

1.9

IIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3UUECKUX SBJICHUN WM (PU3UUECKHX CBONCTB
Ten: (GopMynaHpoBaTH MPOBEpPSEMBIC MPEANONIOKCHHS, COOUpAaTh YCTAaHOBKY W3
peJI0KEHHOr0 000PYA0BaHNUS, ONIMCHIBATh XOJ1 ONbITA U (POPMYITHPOBATH BHIBOJBI

1.10

BBITIOJHATL MPAMBIC HU3MEPCHHUA C HCIOJIB30BAHUCM AHAJIOTOBBIX HpI/I60p0B n
JaTYNKOB (DU3NYECKUX BEIMYMH, CPABHUBATH pE3YIbTaThl W3MEPEHHH C Y4ETOM
3a/1aHHOM a0COJIIOTHOM MOTPEeIIHOCTH

1.11

MMpOBOANUTL HCCIICAOBAHUEC 3aBHMCUMOCTHU OHHOﬁ (I)HBHHCCKOI;'I BCJINMYHHBI OT I[perﬁ C
HCIIOJIb3OBAHUECM  IIPAMBIX H3M€p€HHI>iI IJIAaHUPOBATL HCCIICAOBAHUC, CO6I/IpaTI>
YCTAHOBKY W BBIIIOJHATE U3MCEPCHUSA, CICAYA MPCAIOKCHHOMY ILJIAHY, (bHKCHpOBaTB
PE3YyJIbTAThI HOHy‘ICHHOfI 3aBUCHMOCTH B BUJC Ta6JII/IH u Fpa(l)I/IKOB, J€J1aTh BBIBOJBI ITO
pe3yjibTaTaM NCCICIOBaAHUA

1.12

IPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3UYECKUX BEIMUYMH: IUIAHUPOBATh M3MEPEHUS,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs HpPEIIOKEHHOW WHCTPYKLUHHU, U
BBIYHCJIATh 3HAYCHUE BEJITUYUHBI

1.13

coOnrofaTh TMpaBuia TEXHUKKA O€30MacHOCTH TMpu pabore ¢ 1abopaToOpHBIM
00opysoBaHHEM

1.14

XapaKTepu30BaTh NPUHLHUIBI JEHCTBUS HM3YUYEHHBIX HNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOPOM Ha MX OMMCAHUs, UCIOJIb3Ysl 3HAHUSA O CBOMCTBaX (PM3NYECKHUX
SBJICHUN ¥ HEOOXO0IUMBbIEe (PU3NUECKIEe 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENbHBIE MPHUOOPHI IO
CXeMaM U CXEMaTHYHBIM PHUCYHKaM, COCTABJISATh CXEMBI JJEKTPUUYECKUX IIEMer ¢
MOCJIEIOBATEIbHBIM U MapajuIeNIbHbIM COEIMHEHHEM 3JIEMEHTOB, pa3jnyasl yCIOBHbIE
0003HaYEHMSI DJIEMEHTOB AJICKTPUUYECKUX TIeTIei

1.16

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TWpHUMepax) MPaKTHUECKOTO
HCIIOJIb30BaHUA (bHSI/IIICCKI/IX 3HAaHUHA B HOBCCI[HCBHOfI KHU3HU I oOecrieyeHus
0e30MacHOCTH TpHU OOpalleHHH C TpUOOpaMu U TEXHUYECKHMMH YCTPOHCTBaMH,
COXpaHEHHUSI 3JI0pPOBbsI W COOJIIOZCHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpY>Karolllel cpejie

1.17

OCYIIECTBIIATh MOUCK MHpOpManuu (U3NYECKOro cojiep:kaHus B cetu VMHTepHeT, Ha
OCHOBE HMEIOIIUXCS 3HAHUM U IYTEM CPAaBHEHUs JOIOJHUTEIBHBIX HCTOYHUKOB
BBIACIATH I/IH(i)OpMaIII/IIO, KOTOpass ABJIACTCA HpOTHBOpG‘-IHBOfI WIN MOXKET OBITh
HEJOCTOBEPHOI

1.18

MCIIOJIb30BaTh MPU BHIMOJHEHUH YYEOHBIX 33aJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
¢u3nuecKoro conep)kaHus, CHpaBOYHbIE MaTepuaibl, pecypcbl ceTu HWHTepHerT;
BJa/IeTh NpHEMAaMU KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOpPMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

co3iaBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHE YCTHbIE COOOIIEHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (DPU3MYECKOTO COJAEp)KaHUs, B TOM YHCIE
nyOJIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JIeSITEIbHOCTH, MPH 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHSATHHHBIN anmapar
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Kypca (hU3HKH, COMPOBOXK/IATh BBICTYINIEHUE NPEe3eHTaluen

1.20 OpY BBIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEJOBAHUN (PU3MUECKUX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B IPYMIE B COOTBETCTBUM C IOCTaBIEHHBIMHU 3a/ladaMH,
CIICNTH 32 BBIOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM  BKJaJ B  JEATEIbHOCTh  IPYIIbl,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, POSIBIISISE TOTOBHOCTh Pa3pemaTh KOH(IMKTHI
ITpoBepsieMble JIEMEHTHI coiep kaHus (8 Kitacc)
Kon Kon [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszzaena JIEMEHTa
6 TEIUJIOBBIE ABJIEHU A
6.1 OCHOBHBIE TTOJIOKEHHSI MOJICKYJIIPHO-KHHETUYECKON TEOPHU CTPOCHHS

BCIICCTBA. Macca u pa3MEepbl MOJICKYJIL. OHLITLI, IMOATBCPIKAAOIIHEC
OCHOBHBIC ITOJIOXKCHHA MOJI@Ky.]I?IpHO-KHHGTH‘-IGCKOﬁ TCOPUHN

6.2 Monenu TBEPIOTO, *KHUAKOTO M ra3000pa3HOr0 COCTOSHHI BEIIECTBA.
Kpucrannuueckue u amopdHble TeIa

6.3 OObsicHEHHE CBOMCTB Ta3oB, XHUAKOCTEH U TBEPIBIX TEJN Ha OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH

6.4 CMauuBaHue M KanWUISPHBIE SIBICHUS

6.5 TennoBoe pacipeHne u CkaTHe

6.6 Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO  TEIJIOBOTO
JIBMKCHUS YaCTHUI]

6.7 Buytpennss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEW SHEpruu:
TeIIonepeiaya v CoBepiieHne paboTsl

6.8 Bupl Terionepeaayn: TeIIONPOBOJHOCTD, KOHBEKIIHS, U3TyYeHUE

6.9 KonngecTBo TemoThl. Y aenapHas TEMI0EMKOCTh BEIIECTBA

6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOrO OajaHca

6.11 [InaBneHue W OTBepAeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AeNbHas
TETUIOTA TUIABJICHHUS

6.12 [TapooOpazoBanue u kouaeHcauus. Vcnapenue. Kumnenuwe. YaenbHas

TEIUIoTa MapooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATypbl KUIEHHUS OT
aTMOC(EpHOTO AaBJICHHUS

6.13 BraxxnocTh Bo3yXa

6.14 OHeprus TOIIMBA. Y IeJbHas TEIIOTa CrOPaHMsI

6.15 [Tpuniuns! padotsl TemoBbix apurarenei KIIJ{ reroBoro apuraress.
TennoBele TBUTATENN M 3aITUTA OKPYKAIOIIEH CPeJIbI

6.16 3aKOH COXpaHeHUs U MPEeBPAIEHUs] SHEPTUH B TEIUIOBBIX MPOIECCaX

6.17 [TpakTiueckue paboThI:

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHHUS.
OnBITHI 110 BBIPAIMBAHUIO KPHUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbITel IO HAOIIOACHUIO TEIJIOBOIO PACIIMPEHHUs Ta30B, KUIAKOCTEH U
TBEPABIX TEI.

Onpeznenenue AaBaeHUs BO3yXa B OaJUIOHE LINPUIIA.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh JAaBJICHHUS BO3JyXa OT €ro
00BbEMa M HarpeBaHMsI WM OXJIAXKACHUS.

[IpoBepka rumore3bl JMHEMHONM 3aBHCHUMOCTH JJIMHBI CTOJIOMKA
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KHUJIKOCTH B TEPMOMETPUYECKOHN TpyOKe OT TeMIepaTypsbl.

HaOntoneHue M3MEHEHMs BHYTPEHHEH SHEpruu Tejaa B pe3yibTare
TEeIuIoNnepeiayy U paboThl BHELIHUX CHJI.

HccnenoBanue SBICHHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOIHOH H
ropsiueii BOJbI.

OnpeneneHue KOJIMYECTBA TEIUIOTHL, IIOJYYEHHOTO BOJOM IHpu
TEIUI00OMEHE C HarpeThIM METAIIIMYECKUM LIUIUHIPOM.

Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue mporecca UCIapeHus.

OnpeneneHre OTHOCUTENIBHOM BIaKHOCTH BO3/TyXa.

OnpezneneHye yaelbHON TEIJIOTHI IJIABJISHUSI JIbJ1a

6.18 @usnueckue SBIEHHS B TNPHUPOJE: IOBEPXHOCTHOE HATKEHHE U
KalWUISIPHBIE SIBJICHUS B MPHUPOJE, KPUCTAIbI B MPUPOAE, U3ITYUCHUE
Connua, 3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHera

6.19 TexHu4eckne YCTPOWCTBA: KaNWUISPHL, HPUMEPHl HCIOJIb30BAHHS
KPUCTAIIJIOB, >KUJIKOCTHBIH TEPMOMETp, AATYUK TeMIIepaTyphl, TEPMOC,
CHUCTeMa OTOIUICHHS JOMOB, THUTPOMETpPBI, IICHXPOMETp, IapoBas
TypOMHa, TBUTATEIh BHYTPEHHETO CrOpaHus

OJIEKTPUYECKUWE 1 MAT'HUTHBIE ABJIEHU S

7.1 DnexTpusaiys Ten. /[Ba poga dJIeKTpUUYECKUX 3apsIoB

7.2 BiaumopeiicTBue 3apsokeHHBIX Ted. 3akoH KyrnoHa (3aBUCUMOCTH CHJIBI
B3aUMO/JICHCTBHS 3apsHKCHHBIX TEJI OT BEJIMYMHBI 3aPSI0B H PACCTOSHHS
MEXy TeJIaMH)

7.3 DnekTpuueckoe nose. Hanpssk€HHOCTE AIEKTPUIECKOTro MOJIs.
[TpuHIMI CYNEpro3UlUK SJICKTPUUECKUX ToJiel (Ha KayecTBEHHOM
YpOBHE)

7.4 Hocutenu »snexkTpuyeckux 3apsiioB. DJIEMEHTAPHBIN AIIEKTPUUYECKHH
3apsin. Ctpoenne aroma. [IpOBOJTHUKY U AMAIEKTPUKH

7.5 3aKOH COXpaHeHUs JIEKTPUUYECKOro 3apsaa

7.6 DNIeKTPUYECKHUI TOK. YCJIOBHUSI CYIIECTBOBAHHS JJIEKTPUUECKOTO TOKA.
VICTOYHHKH NOCTOSIHHOTO TOKA

7.7 JleficTBHS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE).
DJEeKTPUUECKUH TOK B KUAKOCTSX U razax

7.8 Onekrpuueckas nenb. Cuia Toka. DINeKTPUYECKOe HapsKEHNe

7.9 ConpoTHBICHUE MPOBOJHUKA. Y IEITHHOE COMPOTHUBIICHUE BEIIECTBA

7.10 3akoH OMa 11 ydacTKa Lenu

7.11 [TocnenoBarenpHOE M MapauIeIbHOE COSAMHEHUE TTPOBOTHUKOB

7.12 PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA.
3akoH J[>xoyis - JIenna

7.13 DJeKTpUYecKre ey U MOTPEeOUTENH dIEKTPUIECKON SHEPTHH B OBITY.
KopoTkoe 3ambikaHue

7.14 [TocTosiHHBIE MarHUTHl. B3auMoelicTBUE OCTOSTHHBIX MarHUTOB

7.15 MarautHoe nojie. MargutHoe nojie 3eMJId U €ro 3HaueHue I KU3HU
Ha 3emiie

7.16 OmnbIT Opcrena. MaruuTHoe moje sJeKTpudeckoro toka. [Ipumenenue

SJICKTPOMAroHuTOB B TCXHUKE
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7.17

JleficTBe =~ MarHMTHOTO  TOJII  HAa  TPOBOJHUK C  TOKOM.
DJNIeKTPOABUTATEIb OCTOSSHHOT'O TOKA. Hcnons3oBanue
AJICKTPOJIBUTATEJICH B TEXHMYECKUX YCTPOKWCTBAX U HA TPAHCIIOPTE

7.18

Oneitel @apanes. SBneHue 3neKTpoOMarHUTHOM MHIAyKuuH. [IpaBuio
Jlenna

7.19

OnextporeHeparop. CrocoObl TMOMy4eHUS SJICKTPUUYECKON SHEPrum.
DNeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH

7.20

[TpakTuyeckue pabOTHI:

OnbITel 10 HAOJMIOACHUIO AIIEKTPU3ALMU TeJl MHIAYKUMEH W IpU
COIPUKOCHOBEHUH.

HccnenoBanue ACUCTBHs DIIEKTPUYECKOTO IO HA IPOBOJAHHUKH U
JUDJIEKTPUKU.

CO6opka u mpoBepka pabOThl NEKTPUUECKON LIEIH MOCTOSIHHOTO TOKa.
W3mepeHue u peryJinpoBaHHue CUIIbl TOKA.

W3mepeHue U peryinpoBaHue HallPsHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO Yepe3 Pe3UcTop, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOILINE 3aBUCUMOCTh IIEKTPUYECKOTO
CONPOTHUBJICHUSI IPOBOAHMKA OT €ro JJIMHBI, IJIOAAH IONEPEYHOro
CEUeHMsI U MaTepHaa.

IIpoBepka mnpaBuia CIOXKEHHS HANPsKEHUH IPU IOCIEN0BAaTEIbHOM
COEIMHEHUU JIByX PE3UCTOPOB.

ITpoBepka mpaBuia Ui CHJIBI TOKAa IPU IApAJICIIBHOM COEIMHEHUU
PE3UCTOPOB.

Onpeznenenue paboThI AIEKTPUYECKOT0 TOKA, UIIYLIETO Yepe3 PEe3UCTop.
OnpeneneHue MOIMHOCTU JIEKTPUUYECKOrO TOKA, BBIACIIAEMONH Ha
pesucrope.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO Y€pe3 JaMIIOUKy, OT
HaNpsDKEHUS Ha HEH.

Omnpenenenne KIIJ] HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOZEHCTBHSI IOCTOSSHHBIX MarHUTOB.
W3yyeHre MarHMTHOIO TOJS TIOCTOSIHHBIX ~MArHUTOB IpU  HX
00BbEeIMHEHNH U pa3/ieTIeHUN.

HccnenoBanue JEHCTBHS  AJIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpEIIKY.

OnpIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBI B3aUMOJIEHCTBUS
KAaTyIIKKM C TOKOM M MarHMra OT CWJbl TOKAa M HAIlpaBJICHMs TOKa B
KaTyILKe.

N3y4eHne neicTBHUsI MarHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.
KoHncTpynpoBanue u usydeHue padoThl AIEKTPOABUTATENS.

N3mepenne KII/I anexTpoaBurarenbHON yCTaHOBKH.

OnpITBl 1O HCCIEIOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM HWHIYKIUU:
UCCJIEJOBAaHNE M3MEHEHUI 3HAYEHHs W HANpaBICHUS WHAYKLHOHHOTO
TOKa

7.21

@usnueckue SBICHUSA B MPUPOAE: DIEKTPUYECKHUE SBIICHHUS B
atMoc(epe, 3IIEKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE II0JIe
3emi, apeiid MmoarocoB, pojab MAarHUTHOTO TOJIS JUISL XKU3HHU Ha 3emiie,
MIOJISIPHOE CUSTHUE

51




7.22 TexHUYecKne YCTPOKMCTBA: AJIEKTPOCKON, aMIIEPMETpP, BOJIBTMETD,
peocTaT, CYETYMK DJICKTPHUECKON OSHEPTHUH, DIEKTPOOCBETHUTEILHBIC
IpUOOPHI, HarpeBaTelIbHbIC AJIEKTPOTPUOOPHI (mpumepsr),
AIIEKTPUYECKUE TPEIOXPAHUTEIH, DJICKTPOMATHUT, JJIEKTPOJBUTATEIh
MIOCTOSTHHOTO TOKa, TeHEPAaTOp MOCTOSIHHOTO TOKA

[IpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTenbHOI porpammsl (9

KJ1acc)

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsieMbie MPeIMETHBIC Pe3yIbTaThl OCBOSHHS OCHOBHON 00pa30BaTeIbHOM
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS

1.1

HCIIOJIb30BATh N3YUYCHHBIC ITIOHATUS

1.2

pasiindaTth SABJICHUA 11O OIMMMCAHUIO HUX XApPAaKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

1.3

pacro3HaBaTh NPOSBICHNE U3YYCHHBIX (PU3NYECKUX SBJICHHUM B OKPYXKAIOIIEM MUDE, B
TOM 4HuCie (U3NICCKUE SBICHHUS B MPUPOJE, TPU ITOM IMEPEBOIUTH MPAKTHUECKYIO
3aJauy B yueOHYIO, BBIACHATH CYIIECTBEHHbIC CBOMCTBa (MpPU3HAKH) (HU3HMUECKUX
SIBIICHUM

14

OIMUCBIBATH U3YYCHHBIC CBOICTBA Tel U (1)I/ISI/I‘IGCKI/IG SABJICHUS, UCIIOJIb3YsL CI)I/ISI/I‘{CCKI/IG
BCJIIMYHMHBI, IIPU OINMCAHWUU MIPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/Iﬁ CMBICJI UCIIOJIBb3YCMbBIX
BCJINYHH, 0003HaUYeHHsT U CANHUIIBI (I)I/ISI/I‘IGCKI/IX BCINMYHMH, HAaXOAHUTb Q)OpMYJ'IBI,
CBA3BIBAIOIIUC JAHHYIO (1)1/131/1‘-1601(}1}0 BCIIMYMHY C JPYTrMMU BCIIMYMHAMH, CTPOUTH
Fpa(l)I/IKI/I HN3YUCHHBIX 3aBHUCUMOCTEH (1)I/I3I/IIIGCKI/IX BCINYHNH

1.5

XapaKTECPHU30BaATh CBOMCTBA TCI, (1)I/I3I/I‘~I€CKI/I€ SABJICHUA W TMPOLECChI, HCIIOJb3YyA
HN3YUCHHBIC 3aKOHBI, IIPU 3STOM HaBaTh CJIIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa H
3aIIMCBIBATb €0 MAaTCMATHUYCCKOC BBIPAKCHUC

1.6

OO0BSICHATh (hU3MYECKHE TPOLECCHl M CBOWCTBA TEJ, B TOM 4YMCIE€ M B KOHTEKCTE
CUTyallul  NPAaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 - 3 JIOTHYECKUX IIAaroB ¢ IOMOIIbIO 2-
3 U3YYEHHBIX CBOMCTBA (PU3WYECKUX SABJICHUH, (PUINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3adaud (OMHUpAIOIIMECS Ha CUCTeMy H3 2 - 3 ypaBHEHHUN),
UCTIONB3YS 3aKOHBI U (POPMYIBI, CBSI3bIBAIONINE (DU3MUECKHE BEIWYMHBI: HA OCHOBE
aHaJM3a yCIOBHUS 3aJla4M 3alMChIBATh KPATKOE YCJIOBUE, BBIABISATH HEIOCTAIONINE HIIN
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYINBI, HEOOXOAUMBIE AJIS PElIeHUs,
MPOBOJUTHL Pacdy€Thl W OIEHUBATh PEATMCTHYHOCTH TMOJIYYEHHOTO 3HAYCHUS
(bu3MYECKOI BETUYMHBI

1.8

pacro3HaBaTh MIpPOOJIEMbI, KOTOpPbIE MOXHO PELIUTh MPH MOMOUIM (HU3HUECKUX
METOJOB,  MWCIOIb3ysd  ONKMCAHUE  HUCCICNOBAHMs,  BBIACIATH  IIPOBEpPAEMOE
IIPEANOJIOKEHNE, OLEHMUBATh IPABWIBHOCTh TMOPSAKA IMPOBEACHUS HCCIEIOBAHUSA,
JIeNIaTh BBIBOJIbI, THTEPIPETUPOBATH PE3YJIbTaThl HAOIIOICHUH U ONIBITOB

1.9

IIPOBOAMTH ONBITHI MO HAONIOIEHNI0 (PU3NYECKUX SBJICHUN WM (PU3UUECKUX CBONCTB
TEJI: CaMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY M3 M30BITOYHOro Habopa o0OpyaoBaHUS,
OIMCHIBATh XOJ ONBITA U €T0 PE3YJbTaThl, ((OPMYJIHPOBATH BHIBOJbI

1.10

IMPOBOAWTL IIPHU HeOGXOI[I/IMOCTI/I CCPUI0 TIPAMBIX H3MepeHHﬁ, ONpEaciiAss CpCAHEC
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3HaUCHHE H3MepsieMOol BeIW4YMHBI ((POKyCHOE paccCTOsHHE COOMpAroIell JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO Mprbopa)

1.11

MPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIIMYMH C HCIOJIb30BaHUEM
OpSAMBIX HW3MEPEHHI: IJIaHUPOBaTh HCCIEIOBAHUE, CAMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY, (UKCHUPOBATh pE3yibTaThl IOTYYECHHOW 3aBUCUMOCTH (DU3HUECKUX
BEJIMYMH B BUJIEC TaOIHII U TpadUKOB, A€TaTh BEIBOABI 110 PE3yJIbTaTaM HCCIIEIOBaHUS

1.12

IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3UYECKUX BEIMUYMH: IUIAHUPOBATh M3MEPEHUs,
coOuparb HKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIINOJHATH HW3MEPEHUS, CIENys
IIPEIUIOKECHHOW MHCTPYKLMH, BBIUHCIATH 3HAYCHHE BEIWYMHBI U aHAJIU3MPOBATh
IIOJIY4EHHBIE PE3YJIbTAThl C YYETOM 33IaHHON ITOTPEUTHOCTH U3MEpPEHUN

1.13

coOyoaTh TpaBWia TEXHUKH O€30MacHOCTH Tmpu pabore ¢ J1abopaTOpPHBIM
000py1I0BaHHEM

1.14

pasznuyaTh OCHOBHBIE TNMPU3HAKM H3YYCHHBIX (U3HMYECKUX MOJIENICH: MarepuaibHas
TOYKa, a0COIIOTHO TBEPIOE TEJNO, TOYCUHBIM WMCTOYHUK CBETA, Y4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIEJb aTOMa, HYKJIOHHAs: MOJIeJIb aTOMHOTO siIpa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPOI Ha WX OINMUCAHUS, UCIOJB3YS 3HAHUS O CBOMCTBAX (DPM3MUECKUX
SBJICHUN 1 HEOOXOAUMBbIe (PU3NYECcKe 3aKOHOMEPHOCTH

1.16

MCIIOJIH30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKU H3YUYCHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB MPH PEIICHUU y4eOHO-
MPAKTUYECKHUX 3aJ1a4, ONTHYCCKUE CXEMBI JUISl TIOCTPOCHUS M300pPaKEHUH B TUIOCKOM
3epKajie U cobuparonieit TmH3e

1.17

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUSl (PU3MUYECKUX 3HAHUHA B IOBCEIHEBHOW >KHU3HU Ui OOECHeyeHMs
0e30macHOCTH NpU OOpalieHHMH C OpudopaMu U TEXHUYECKMMM YCTPONCTBaMH,
COXpaHEHMsI 3/I0pOBbsi M COOJIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEIECHUS B
OKpY>Karollen cpejie

1.18

OCYIIECTBIISATh TOUCK HH(popManuu (HU3HUECKOTO coaepkaHus B ceTu HHTepHer,
CaMOCTOSTENbHO (OPMYIUPYsT TOMCKOBBIM 3ampoc, HAXOIUTh IYTH OINpEaeTICHUs
JIOCTOBEPHOCTH TONyYeHHOM WHGOpMAIMd Ha OCHOBE HMEIOMIMXCS 3HAHUM U
JIOTTOJTHUTEIIbHBIX UCTOYHUKOB

1.19

UCIIOJIb30BaTh MPH BBHIOJHEHUU YUEOHBIX 3aJlaHUI HAyYHO-TIOMYJSPHYIO JINTEpaTypy
(Gu3NYECKOro cojepxaHus, CIPaBOYHblE MaTepHualbl, pecypchbl cetH VHTepHeT;
BJIAJETh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIIEHUsI HAa OCHOBE MH(OpMaIUM
U3 HECKOJbKHUX HCTOYHMKOB (DHU3MUECKOTO COJAEP)KAHUS, IMYOJUYHO IMPEICTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA amnmapar u3ydaemoro pasziena (u3nkua u
COIIPOBOKIATh BBICTYIUIEHUE MpE3CHTAlMed ¢ Yy4€TOM OCOOEHHOCTEH ayauTOpHH
CBEpPCTHUKOB

1.21

IOpU BBIMIOJHEHUN YYEOHBIX TPOEKTOB M HCCIENOBAaHUN (UBNYECKUX IPOILIECCOB
pacipenensaTb 00sI3aHHOCTH B TPYIMIE B COOTBETCTBHH C IMOCTaBJICHHBIMHU 3aJadaMH,
CIeIUTh 3a BBINOJIHEHHEM IUIaHa JACUCTBUH U KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHWBAaTh  COOCTBEHHBIH BKJIaJ B  JICSITEIBHOCTh  TPYIIbBI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, POSBIISisi TOTOBHOCTh pa3peniaTh KOH(YIUKTHI

[TpoBepsiemble 3neMeHTHI cosiepxkanus (9 kiace)
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Kon Kon [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszzaena JIEMEHTa
8 MEXAHUWYECKUE ABJIEHU S

8.1 Mexanunueckoe ABrxeHre. MarepuanbHasg Touka. Cucrema oTcuéra

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOT'O IBUYKEHUS

8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHHE

8.4 HepaBHomepHoe npsiMonuHelHoe BuxeHue. CpeaHsisi ¥ MIHOBEHHas
CKOPOCTB TeJla MPH HEPABHOMEPHOM JIBHKCHUHU

8.5 Yckopenue. PaBHOYCKOpEHHOE NTPSMOJIMHEMHOE IBUKEHUE

8.6 CBoboanoe nagenue. Oneitel ["anunes

8.7 PaBHOMepHOEe nBHXKEHHE TI0 OKpyxHoctu. Ilepmon u  wacrora
oOpaieHus. JIuneliHas u yrioBas cKopocTH. LleHTpocTpeMurenbHOe
YCKOpEHUe

8.8 Ilepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 [TpuHIUI CyneprIO3UIINKN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: CHJIa TPEHUSI CKOJBKCHHS, CUJa TPEHHS TOKOS, APYyTrHe
BUJIbl TPEHMUSI

8.14 Cuna TsSKECTM M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEHHE
cBOOOJIHOTO Na/ICHUS

8.15 Jewxenue minaner Bokpyr Comuna. I[lepBas kocmudeckass CKOpPOCTb.
HeBecoMocTh U nieperpy3ku

8.16 PaBHOBecue MaTepuabHON TOYKU. AOCOTIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBEpIOro Tena ¢ 3aKperIiEHHON OChbl0 BpaimieHus. MoMeHT
cuibl. LleHTp TsxecTn

8.18 Nmnynsc Tena. M3menenue ummyisca. IMmynbsc cuisl

8.19 3aKOH COXpaHEHMsI HUMITYJIbCa

8.20 PeakTuBHOE IBM)KEHUE

8.21 MexaHunueckasi paboTa U MOIIHOCTb

8.22 Pabora cui TskecTH, ynpyroctu, TpeHus. CBsi3b S3HEPIUH U pabOThI

8.23 [ToTennmanpHast SHEPTUs TeJa, MOJHATOTO HAJl TOBEPXHOCTHIO 3EMITH

8.24 IToTeHnManbpHast SHEPTUs CXKATON MPYKUHBI

8.25 Kunernyeckas sHeprust. Teopema 0 KHHETUYECKOW SHEPTruu

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

8.27 [TpakTideckue pabOThI:
Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHMsS OpycKa WM JABHXKEHHS
HIapHUKa 10 HAKJIOHHOM IJIOCKOCTH.
OnpezneneHue yCKOpeHHs Teja MPU PABHOYCKOPEHHOM JBM)KEHUH IO
HAaKJIOHHOM INIOCKOCTH.
VccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPHU PaBHOYCKOPEHHOM
JIBUKEHUHM 0e3 HauyalbHOM cKopocTH. IIpoBepka THIIOTE3bl: €ciu IpU
PaBHOYCKOPEHHOM  JIBWKEHMHM 0Oe3 HayaJbHOW CKOPOCTH IMYTH
OTHOCATCS KaK pSJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BpEMEHH OJMHAKOBBI. MccienoBanne 3aBUCHMOCTH CHIIBI
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TPEHHSI CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO JaBJICHUS.
Omnpenenenne Ko HUIIMEHTA TPEHUSI CKOJBKCHHSL.

OmnpeneneHne XECTKOCTU TPYKHUHBIL.

Omnpenenenue padOThl CUIIbI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUU TeIla
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

Omnpenenenne pabOThl CWIIBI  YOPYrOCTH TP THOABEME Trpy3a C
HCIIOJIb30BAHUEM HETOIBH)KHOTO M TIOJIBHIKHOTO OJIOKOB

8.28 @dusuyeckue SBICHHUS B NPUPOJE: TNPWIMBBI U OTJIUBBI, JBH)KEHUE
wiaHer CoNHEYHOW CHUCTEMBI, pPEAaKTUBHOE JBIKCHUE IKHUBBIX
OpPraHu3MOB

8.29 Texnudyeckne  ycTpoiicTBa:  CHHJIOMETp, JAaTYMKH  ITOJIOKCHHS,

paccTOsIHUS U YCKOPEHHUS], PAKEThI

MEXAHUWYECKHUE KOJIEGAHMA 1 BOJIHBI

9.1

KonebarenpHoe aBrkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJIeOaHUH:
NePUOJ, YaCTOTa, aMIUTUTYJa

9.2

MareMaTHYECKUl ¥ TIPYXKHUHHBIH MasTHUKU. [IpeBpaiieHue sHepruu
P K0J1e0aTeTbHOM JIBHOKCHUHT

9.3

38.TYX3.IOH_II/IG KoJIe0aHusL. BBIHY)KIICHHBIG konebanus. Pe3oHanc

9.4

Mexanunyeckue BoiHbL. CBONCTBa MEXaHUYECKUX BOJH. [IpoonbHbIe U
norepeyHbie BOJHBI. J[JIMHA BOJHBI M CKOPOCTH €€ pacrpocTpaHEHHUs.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJIE€, CEHCMUYECKHE BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WHn(pa3Byk u yiabTpa3Byk

9.7

[TpakTyeckue pabOTHI:

OmnpezencHue YacTOThl W IMEpPHOAA KOJCOAHHH MaTeMaTHYECKOro
MasTHHKA.

OnpeeneHre YacTOThI U TIEPHOIa KoeOaHHi IPY>KUHHOTO MasTHUKA
HccnenoBanne 3aBHCUMOCTH TEpHOJa KOJEOAHHU MOJIBEIICHHOTO K
HUTHU rpy3a OT IJIMHBI HUTWU.

HccnenoBanre 3aBUCHMOCTH TEpHOJA  KOJNEOAHWUH  MPYKUHHOTO
MasiTHUKa OT MACCHI TPy3a.

[TpoBepka HE3aBUCUMOCTH MEPHOIa KOJIeOaHU TPy3a, TIOIBEIIEHHOTO K
HUTHU, OT MACCBHI I'py3a U KECTKOCTH NpPYKUHBL. V3MepeHue ycKkopeHus
CBOOOIHOIO MaaECHUS

9.8

du3nueckue SBICHUS B npupoac: BOCHPUATUC 3BYKOB XKHUBOTHBIMH,
3CMIJICTPACCHUC, CcelicCMUYECKHe BOJIHBI, HYHAMH, 3X0

9.9

TexHHuecKkne yCTpOWCTBA: 3XOJOT, HCIOJIb30BAaHUE YIbTpa3ByKa B
OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 OJIEKTPOMarHuTHOE TMOJ€. OJIEKTPOMarHuTHble BOJHBI. (CBONCTBa
AJIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkasa 371eKTPOMAarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas mpupona cBeta. CkopocTh cBera. BoaHOBbIE
CBOMCTBA CBETA

10.4 [TpakTuyeckue paboOTHI:

I/ISYIIGHI/IG CBOMWCTB OJICKTPOMAriuTHBIX BOJIH C ITIOMOIIBIO MOOHIILHOTO
TesnedoHa

55




10.5 duznueckue SBJICHUS B IPUPOIE: OMOIOTHIECKOE JEHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3TY4EeHUH

10.6 TexHUYeCKHEe YCTPOICTBA: HCIOJIB30BAHUE 3IIEKTPOMATHUTHBIX BOJIH
JUIsl COTOBOM CBSA3U

11 CBETOBBIE ABJIEHUA

11.1 JlyaeBast monens cBera. MicTouHMKM cBETa

11.2 [IpsamosinHENTHOE pacCIPOCTPAHEHUE CBETA

11.3 Otpaxxenue csera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa

11.4 [Ipenomnenue cera. 3akoH mnpenomiieHus cBera. [loaHoe BHyTpeHHee
OTpakeHHE CBETa

11.5 JInnza. Xon nyyen B JIMH3E

11.6 Onrtuueckas cuctema GoToarnmapara, MUKpOCKOIIa U TEJIECKOoma

11.7 I'ma3 kak onrtuueckas cucreMa. biiM30pyKoCTh 1 JaabHO30PKOCTh

11.8 Pasnoxxenue Oenoro ceera B cnekTp. OmbiTel HbioTona. Crnoxenwue
CHEKTpaJIbHbIX 11BeTOB. Jlucnepcus ceeTa

11.9 [IpakTuyeckune paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIiia OTPa)KEHUSI CBETOBOT'O JIy4a OT yrIiia
HaJCHUSL.
W3ydeHne xapakTepuCcTHK H300pakeHus IpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTIjla IPEJOMJIEHHS CBETOBOIO Jy4ya OT
yrjla najeHusl Ha TpaHulie "BO3/IyX - CTEKJIO".
[Tomyyenue wu300pakeHUHW C TOMOIIBIO COOUpAIONIEH  JIMH3BI.
Onpenenenne  (HOKYCHOTO  PACCTOSIHMSI M ONTHYECKON  CHJIBI
coOMparoIel TUH3HI.
OMNBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKTP.
OnpIThl IO BOCHPUSTUIO LIBETA MPEAMETOB MPU UX HAOJIOEHUU Yepe3
1IBETOBBIE (DUIIBTPHI

11.10 ®dusnyeckue sBiIeHUs B npupoze: 3atmeHus ConHua u JlyHsl, 1Bera
TeJ, ONTHYECKHE sBJIEeHUs B arMmochepe (uBer Heba, pedpakuus,
paayra, MUpax)

11.11 TexHuueckue ycTpoHCTBa: OUKH, MEPUCKOMN, (poToamnmapar, ONTHYECKUE
CBETOBO/IbI

12 KBAHTOBBGIE SABJIEHUA

121 OmneiTel Peszepdopaa u muiaHerapHas Mojenb aToma. Monenb aToma
bopa

12.2 Hcnyckanne w mornomeHne cBera aroMoM. Ksautel. JIuHeluaTsie
CHEKTPHI

12.3 PannoaktuBHOCTh. Anlb(a-, OeTa- U raMma-u3I1y4eHUs

12.4 Crpoenue aromHoro szapa. HykioHHas Mojenb aTOMHOTO sapa.
N30tonsl

12.5 PannoaktuBHbie peBpameHus. [leprnoa momypacnana aTOMHBIX SIAEp

12.6 SAnepHple peakuuu. 3aKOHbl COXPAHEHHUs 3apslOBOTO M MAacCOBOTO
yucen

12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuun cunTe3a m nenenus anaep. Mcrounmkum suHeprum ConHua u
3BE3

12.9 SAnepHas sHepreTrka. JleicTBUE pallOaKTUBHBIX W3JIy4€HUN HA )KMBBIE
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OpraHUu3MBI

12.10 [TpakTuyeckue pabOTHI:
HaOnroieHne CIIONIHBIX M IMHEWYAThIX CIICKTPOB U3ITyYCHUS.
HccnenoBanue TPEKOB: M3MEPEHUE YHEPIHU YACTHUIIBI IO TOPMO3ZHOMY
nytH (1o ¢poTorpadusm).
M3mepenue paanoakTuBHOTO (hoHa

12.11 duznueckue SBICHUS B MPUPOJIC: ECTECTBEHHBIA PaIMOAKTHBHBIN (OH,
KOCMHYECKHE  JIy4d, paJdOAKTUBHOE  M3Iy4eHHE  MPHUPOTHBIX
MUHEpAJIOB, JCHCTBUE pAJAMOAKTHBHBIX HW3IYYCHUH HAa OpPraHU3M
4eJI0BeKa

12.12 TexHUYEeCKHEe YCTPOWCTBA: CIIEKTPOCKOI, WHIUBUIYAJIbHBINA JTO3UMETP,
Kamepa BuibcoHa

Jlist mpoBeZicHHsI OCHOBHOTO TOCYIapCTBEHHOTO 3k3aMeHa 1o ¢usmke (manee - OI'D mo
¢bu3MKe) ucCHonbp3yeTcsl MepeueHb (KoaupukaTtop) MNpoOBEpSeMbIX TpeOOBaHUN K pe3ylbTraTraM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUsI U DJIEMEHTOB

COACPIKaHUA

[Tposepsiembie Ha OI'D o usnke TpeOOBaHUS K pe3yIbTaTaM OCBOSHHSI OCHOBHOM

00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs

Kon [TpoBepsiembie TpeOOBAHUS K IPEIMETHBIM Pe3yabTaTaM 0a30BOTO YPOBHS OCBOCHHUS
POBEPSEMOT OCHOBHOM 00pa3oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO O0IIEr0 00pa3oBaHus Ha
0 TpeboBaHUs ocHoe ®I'OC

1 [Tonumanue ponu HU3KMKKA B HAYIHOW KAPTHHE MHPA;
c(hOpMHUPOBAHHOCTh  0a30BBIX TPEACTABICHHM O 3aKOHOMEPHOW CBSI3U U
MO3HABAEMOCTH SBIIEHUN TPUPOJBI, O POJU DOKCIEPUMEHTa B (QHU3UKE, O
cucTeMooOpa3yromieid poiau (U3MKKA B Pa3BUTHH €CTCCTBCHHBIX HAyK, TEXHHKU U
TEXHOJOTUH, 00 »HBoMOIMH (PU3NYECKUX 3HAHUM M UX pPOJM B IIEIIOCTHOMN
€CTECTBCHHOHAYYHOW KapTHHE MHPA, O BKJIAJIC POCCUHUCKHUX U 3apYOCIKHBIX YIEHBIX-
(U3UKOB B pa3BUTHE HayKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPa, Pa3BUTHE
TEXHWKHU ¥ TEXHOJIOTUI

2 3HaHMs O BUAAX MaTepuu (BEIIECTBO U TONE), O [JBIKEHUU Kak Crocobe
CYIIECTBOBAHHS MaTEPUU, 00 ATOMHO-MOJICKYJIIPHOW TEOPUH CTPOSHUS BEIIECTBA, O
(Gbu3MUecKoil  CYIIHOCTH  SBIEHWUH  NpUPOABl  (MEXaHUYECKHX,  TEIJIOBBIX,
ANIEKTPOMArHUTHBIX U KBAHTOBBIX ),
YMEHHE Pa3IUyaTh SBIECHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIIHNX JAHHOE (PU3NICCKOE SBIICHUE;
YMEHHE paclo3HaBaTh [MPOSBICHHWE W3YYCHHBIX (PU3UYECKUX SIBICHUU B
OKPY’KaroIIleM MUPE, BBICIISIS UX CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN)

3 Bnagenne ocHOBaMH TOHATUHMHOTO ammapara U CHMBOJIUYECKOTO SI3bIKa (DU3UKU H
WCIIOJIb30BAHNE UX JUIS PEIICHUS yIeOHBIX 3a/1a4;
YMEHHE XapaKTepU30BaTh CBONCTBA Tell, (U3MUYECKHUE SBIECHUS U TPOIIECCHI,
WCTIOJIB3Ys (hYHIaMEHTAIBHBIC ¥ SMITMPHUYCCKHUE 3aKOHBI

4 YMeHue OnuchiBaTh M3YYCHHBIE CBOMCTBA Tel W (DU3MYECKHE SBICHUS, UCIOJB3Ys
(hU3UYECKrEe BETUINHBI

5 Brnagenne ocHOBaMU METOJOB HAYYHOTO TMO3HAHMS C YYETOM COOIIOEHUS MPaBUII
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0e30MacHOro Tpyja:

HaOmoaeHne  (U3MYECKUX  SIBJICHUW: YMEHHE CaMOCTOSTENhbHO  CcOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U3 IaHHOTO Habopa 000pyAOBaHUS [0 HHCTPYKIIHH,
OIMCHIBATH XOJI OIBITA U 3aIUCHIBATH €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (DPU3HUECKUX BEIINYHUH:

YMCHHUC IJIAHUPOBATHL U3MCPCHUSA, CAMOCTOATCIILHO COGI/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAaHOBKY [0 WHCTPYKLHWHU, BBIUUCISATH 3HAYCHHE BEIMYMHBI U aHAIU3UPOBATh
MOJIyYEHHBIE pe3yJbTaThl C Yy4€TOM 3aJaHHOM TOTPEIIHOCTH  PEe3yJIbTaTOB
HU3MEPEHUI;

MMPOBCACHUC HCCIIOKHBIX OSKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ; CaMOCTOATCIIBHO
coOuparh AKCIEPUMEHTaJIbHYI0 YCTAHOBKY M IPOBOJUTH HCCIEAOBAaHUE IO
HHCTPYKI WU, NPCACTABIIATH MMOJTYYCHHBIC 3aBUCUMOCTHU (1)I/I3I/I‘ICCKI/IX BCJIIMYHUH B BUJIC
Tabnuil ¥ rpaduKoB, YYUTHIBATH MOTPELIHOCTH, JIeJaTh BBIBOJABI IO pe3yJibTaTaM
HCCIIETOBAHMS

[ToHnmaHue XapaKTepHbIX CBOWCTB (U3MUECKUX Mojenell (MarepuaibHas TOYKa,
a0COJIIOTHO TBEPAOE TENO, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEH U TBEPABIX TeE,
IUIaHeTapHas MOJENb aTOMa, HYKJIOHHAas MOJIelb aTOMHOIO spa) U YyMEHHE
IPUMEHSITh UX JUJIs1 OObSICHEHUSI (PU3NUECKHUX IIPOLIECCOB

YMmeHue oOBSACHATH (pu3MyecKHe IMpoLecchl M CBOMCTBAa Tes, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluld IIPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B YacCTHOCTH,
BBISIBJIATh NPUYMHHO-CIICJICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHUE C OINOpOW Ha
U3y4EHHBIE CBOWCTBA (DM3MUYECKUX SIBICHUH, (PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH
U MOJECIIU

YMenue pemath pacuéTHble 3a1a4n (Ha 0asze 2 - 3 ypaBHEHUI ), UCIIOJIb3YsI 3aKOHBI U
dbopMynbl, cBA3bIBaOIIME (DU3MUECKHE BEIUYHMHBI, B YACTHOCTH, 3aIHCHIBATH
KpaTKo€ YCJIIOBUC 3ala4H, BBIABJIATH HCAOCTAIOIIHUEC JTAHHBIC, BI)I6I/IpaTB 3aKOHBbI U
dbopMyIbl, HeoOXonUMBbIE ISl €€ pellleHus, MCIOJIb30BaTh CIPABOYHBIE JaHHBIE,
MMpOBOANTH paC‘-IéTBI U OOCHHUBATH PCATUCTUYHOCTh IOJTYYCHHOI'O 3HAYCHUSA
bu3nYeCKOil BETUYHUHBI; YMEHHE OMPEENATh Pa3MEPHOCTh (PU3NUECKON BEIUYUHBI,
IIOJIYYEHHOM NPU PEIICHUH 3aa4H

YMeHue XapakTepu30BaTh NPHUHLMIIBI JEHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM
qHciie OBITOBBIX HpI/I60pOB, 1 IPOMBIIIJICHHBIX TCXHOJOTMYCCKHUX MPOLUECCOB 110 UX
OIHCAHMIO, UCTIONB3Ys 3HAHUS O CBOMCTBAaX (PM3MUECKUX SBJICHUNA U HEOOXOIUMBbIE
(duznyecKknue 3aKOHOMEPHOCTH

10

YMeHHe HCHoJIb30BaTh 3HAHUS O (DU3MYECKUX SBJICHUSAX B IOBCEJIHEBHOW >KU3HU
uist obecrieyeHus: O€30MacHOCTH MpU OOpalleHHH € OBITOBBIMM TNpPUOOpaMH H
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS M COONIOJIEHHS HOPM
HKOJIOTUYECKOTO TOBEACHUS B OKpYXKaloIled cpezie; MOHMMaHHWE HEOOXOAMMOCTH
OPUMEHEHHUS  JIOCTMKEHUH (U3MKM M TEXHOJOTMH JUId  palMOHAJIBHOTO
PUPOONIOIB30BAHNUS

11

OnelT moOMCKa, NMpeoOpa3oBaHHsA U MpPEACTaBIEeHUS HHPOpMAIUK (PU3UIECKOTO
COJIepKaHHUs C UCTIOJIB30BaHNEM MH(POPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA;
YMEHHE OLIEHHUBAaTh JIOCTOBEPHOCTh IMOJIY4eHHOH HWH(OpMalUd Ha OCHOBE
UMEIOUINXCS 3HAHUN U IOTIOJTHUTENbHBIX UCTOYHUKOB,;

YMEHHUE HCIIOJIb30BaTh MPHU BBITOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3NYECKOTO COJEp)KaHUS, CIPaBOYHbIE MaTepuaibl, PECYpChl CETH
WHurepHer;

BJa/ieHrne 0a30BBIMU HaBBIKAMU NIPpeoOpazoBaHus MHGOPMAIMN U3 OJHON 3HAKOBOU
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CHUCTEMBI B JIPYI'yl0; yYMEHHE CO3JaBaTh COOCTBEHHBIC IMHMCHMEHHBIC M YCTHBIC
COO0O0IIeHNsI HA OCHOBE HH(OPMAIINH U3 HECKOJIBKUX HCTOYHHUKOB

[TepedeHs 251eMEHTOB cojiepkaHusl, mpoBepseMbix Ha OI'D no dusnke

Kon [IpoBepsiemMblil 3IeMEHT COAEp KaHuUs
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe nBuxeHue. MarepuaibHasg Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
JIBUKECHMUSI
1.2 PaBHOMepHOe U HepaBHOMepHoe JBukeHHe. Cpennss ckopocts. Dopmyna ans
BBIUHCIICHUS CPEAHENH CKOPOCTH:
V= S
t
1.3 PaBHOMEpHOE NPAMONMHENHOE BUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€la OT BPEMEHU
B ClIy4ae paBHOMEPHOTO MPSMOJIUHEWHOTO JIBHXKEHUS:
X(t)=x otV «t.
I'paduku 3aBHCUMOCTH OT BPEMEHHU JIJIsl IPOSKIUH CKOPOCTH, MPOEKIINU TTePEMEIICHNS,
MyTH, KOOPAMHATHI P PABHOMEPHOM MPSIMOJIMHEHHOM JIBHKEHUU
14 3aBHCUMOCTh KOOpJAMHATHl Tella OT BPEMEHH B ClIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
x(t)=x, +v, t+a- L
X+t +ac S
@opmynsl 411 TPOEKIUN NEPEMELICHMs], TPOEKIIMA CKOPOCTH U IMPOEKLHUU YCKOPEHUs
IIPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
t
S((t)_vox't-'-a(' ?
Vx(t):V oxtaxt,
a(t)=const
H
2 2 _
Vo Vi = 28
I'padvikn 3aBHCUMOCTH OT BpPEMEHH JUIsl MPOEKLHUU YCKOPEHHUs, MPOEKLHU CKOPOCTH,
IIPOEKIIMM MEPEMELIEHUs,, KOOpAMHAThl IPU PAaBHOYCKOPEHHOM IPSIMOJIMHENHOM
JIBUKEHUH
1.5 CBobosHoe nagenue. Popmysibl, ONKMCHIBAIOIINE CBOOOTHOE Ta/IEHHE TeJla IO BEPTUKAIIH
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(IBW>KeHWE Tena BHHM3 WJIM BBEPX OTHOCUTENbHO moBepxHocTH 3emun). ['paduxu
3aBUCUMOCTH OT BPEMEHH JIJIsl TPOCKIIUU YCKOPEHHUSI, POEKIIUU CKOPOCTH ¥ KOOPIUHATHI
IIpy CBOOOTHOM MaJICHUH TeJa M0 BEPTUKAIIU

1.6 CKopocCTh paBHOMEPHOTO JIBUKEHHUSI TeJla IO OKpykHOCTU. HarnpaBienue ckopocTH.
dopmyra 1715 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U MEpUO] OOpallleHusI:
= 2nR

T
LenTpocTpeMutenbHoe yckopeHue. HampapieHue HEHTPOCTPEMUTENBHOIO YCKOPEHHUSI.
dopmyna s BEIYUCICHUS YCKOPEHUSI:
4R
dopmyia, CBSI3bIBAIONIAS IEPUO]] M YACTOTY OOpaICHHUS:
V= 1
T
1.7 Macca. [TnotHoCTh BemecTBa. @opmMyrna JuIst BEIYUCICHUS TUIOTHOCTH:
_m
\Y
1.8 Cuna - BekTopHas pusndeckas BenuunHa. CI0KeHUE CHI
1.9 SBnenue nnepnuu. llepssiii 3akoH HeroToHA
1.10 Bropoii 3akon HeroToHa:
F=m-a
CoHarpaBIIeHHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOPA CHIIBI, IEHCTBYIOIIEH Ha TEIO
1.11 B3aumopeiictBue Ten. Tperuii 3akoH HeroToHa:
P a=Fis
1.12 Tpenue nokost U TpeHUe cCKoNbkeHus. DopMyra A BBIYUCICHUS MOAYIS CHUIIBI TPEHHS
CKOJIb)KEHUSI:
F Tp: - N
1.13 Hedbopmanus tena. Ynpyrue u Heynpyrue nedopmanuu. 3akoH ynmpyrou aegopMaiuu
(3akoH ['yka):
F=k- Al
1.14 BcemupHoe Tsarorenue. 3aKoH BCEMUPHOTO TSITOTCHHS:
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Cuia TspKecTd. Y CKOpeHHe CBOOOHOTO MaICHHMS.
dopmyna s BEIYUCICHUS CUITBI TSHKECTH BOJIM3H MTOBEPXHOCTH 3EMITH:

F=mg.

JiBumxenue tuiaHer Bokpyr Cosnua. IlepBas kocMuueckas ckopoctb. HeBecomocTh u
Heperpy3Ku

1.15

Wmnynbe Tena - BeKTopHas (pu3nuecKkasi BeTUInHa.
p=mv

NmMmnynsc cuctemsl Ted.
N3menenue nmnynbca. MIMiynbc cuiibl

1.16

3akoH COXPAaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:
—_ - -
p =myV, +m\, =const

PeakTuBHOE NBUKEHUE

1.17

MexaHuueckas pa60Ta. CDopMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fscosa

Mexannueckass MOIITHOCTD:

_A
N't

1.18

Kunernueckas u IMMOTCHIUAJIbHAS SHCPIUs.
d)opMyna JJIsI BBIYMCIICHUA KHHETHYCCKOM OHCPIruu:

Teopema 0 KHHETUYECKOW DHEPTUH.
dopmyiia 715 BBIYUCICHUS TOTEHIIMAIBHON YHEPTUM TeNa, MOIHITOrO Hall 3eMIIEN:

E ,=mgh

1.19

Mexannueckas OHEPTIUsA:
E=E (+E .

3aKkoH COXPAHCHUA MEXaHHYECKOM OHCPTHHU. (I)opMyna JJI1 3aKOHa COXPAaHCHUA
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MexaHH‘IeCKOﬁ 3HepFI/II/I B OTcyTCTBI/Ie CHJ1 TpeHI/I}Ii
E=const.

[IpeBparneHne MeXxaHU4eCKOW YHEPTUH NMPU HATMYUH CUJIbl TPEHUS

1.20

IIpocTeie MexaHU3MBI. "30J10TOE IPAaBUIIO" MEXAHUKH.
Peryar. MomeHT cuuibl:

M=FI.
yCHOBI/Ie paBHOBeCI/IH pbl4ara:
M 1+M 2+...=0.

IToaBr>XHBIN 1 HEMOABUKHBII OJIOKH.

_ AmnesHaﬂ
Ul

KII/] mpocThIX MEXaHU3MOB, %‘”Pa"e““a"

1.21

JlaBneHne TBEpAOTO TEma.
@opMyita 1 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:

_F
P=73

JlaBnenue raza. ATMocqepHoe AaBlICHHE.
I'mppocTaTnyeckoe 1aBJIEHUE BHYTPH KUIKOCTH.
@opMyita 11 BBIYMCICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

P=Pgh+p arm

1.22

3axoH [lackans. I'mapaBnuyeckuii npecc

1.23

3akoH Apxumena. @opMyiia i ONPEEIICHNS BHITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
T€J0, IOTPYKEHHOE B )KUJKOCTh WJIU Ta3:

F apx.=PgV.

YcaoBue miaBanus teaa. [1napanue CYZAO0B U BO3OYXOIIJIABAHUC

1.24

Mexanuyeckue KojiebaHusl. AMIUTUTY 1A, IEPUOJT U YaCTOTa KOJIeOaHMiA.

V==
dopmyiia, CBA3bIBAIONIAS YACTOTY M NIEPUOJT KOJICOAHHUH: T

1.25

MaremMatnueckuii ¥ NPYKHHHBIM ~ MasTHUKHA. [IpeBpamieHue dSHeprum  IpH
K0J1e0aTeIbHOM JIBUKEHUU

1.26

3aryxatomue Kojebanus. Beinykaennbie konebanus. Pezonanc

1.27

Mexanuueckue BOJHBI. [Ipo0bHBIE M MOMEPEUHbIC BOJHBL. J[JIMHA BOJHBI U CKOPOCTh
pacnpocTpaHeHUs BOJIHBI:
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A=v-T

1.28

3ByK. I'poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJHBI Ha IPAHHLE ABYX CPE/l.
Wubpa3Byk U yIpTpa3ByK

1.29

IIpakTyeckue paboThI

N3mepenue cpeqHeil IUIOTHOCTH BEILECTBA; apXUMEAOBOM CHIIbL; KECTKOCTU IPYKHUHbI;
KO3 QUIMEHTa TPEHUS CKOJIbXKEHUS; paOOThl CUJIbI TPEHUS, CUJIbl YIIPYTOCTH; CpeIHel
CKOPOCTH JBIDKEHHMsS OpycKa IO HAKJIOHHOW IUIOCKOCTH; YCKOpEHHUs Opycka IpH
JBY)KEHUH 110 HAKJIIOHHOM MJIOCKOCTH; YacTOThI M NEpHOAa KoleOaHUi MaTeMaTHu4ecKoro
MasATHHKA; YaCTOTBI M IICpHUOAa KoJebanuii MNPY>XUHHOI'0O MadTHHWKA, MOMCHTA CHIJIBI,
JEUCTBYIOIIET0 Ha pbluar; paboThl CHUJIBI YOPYTOCTH IpU MOABEME Ipy3a C MOMOIIbIO
HETOJBIKHOTO OJI0Ka; pabOThl CHIIBI YNPYTOCTH TPH MOIBEME TPy3a C TMOMOIMIBIO
MIOJIBUIKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEI0BOM CHIIBI OT 00bEMA MOTPYKEHHON YacTH Tena u
OT IUIOTHOCTH JKUJKOCTH; HE3aBUCHUMOCTH BBITAJIIKMBAIOIIEH CHIIBI OT MAcChl TEJIA; CHIIbI
TPCHUA CKOJIBKCHHA OT CHJIbI HOPMAJIbHOI'O AABJICHUA W OT poAda IMOBCPXHOCTH, CHJIbL
YIIPYrOCTH, BO3HUKAIOIIEH B MPYXHUHE, OT CTENEHHU JedopMaluy IPY>KUHBI; YCKOPEHUS
Opycka OT yIyIa HakJIOHA HaIpaBJIAIONICH; mepuoaa (4acToThl) KOJCOAHWH HUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; TIepruoJia KojeObaHuil NpyKMHHOIO MasiTHUKa OT Macchl Ipy3a
M KECTKOCTH IMPY>XXUHBI; UCCIICAO0OBAHUEC HC3aBUCHUMOCTU IICPUOa KOJIEOAHUI HUTSIHOTO
MasiTHUKA OT MaccChl Irpy3a.

IIpoBepka ycioBusi paBHOBECHUS pblyara

1.30

@usnueckue SABICHUA B IPUPOAC: IPUMEPHI ABUKEHUA C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOM M HE)KUBOW IIPUPOJE, NEHCTBUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE, IIPUIIUBBI U
OTIUBBI, JBWXKeHUE IulaHEeT COJHEYHON CHCTEMBbl, PEaKTUBHOE JABM)KCHHUE IKUBBIX
OpPraHU3MOB, phIYard B TeJE YeNOBEKa, BIUSHHE aTMOC(EpHOro IaBieHUS Ha >KUBOU
OpraHu3M, IUIaBaHHE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, X0

1.31

TexHUUecKue ycTpocTBa: COUAOMETP, NJATUUKHU MOJO0KEHUS, pACCTOSHUSA U YCKOPEHUS,
JTUHAMOMETp, TOJIIUITHAKHN, PAKEThl, pblYar, MOJBWKHBIA W HEMOJBUKHBIN OJOKH,
HAKJIOHHAs TUIOCKOCTh, TPOCTHIE MEXaHW3MBl B OBITY, COOOIIAIOIINECS COCY/BI,
YCTPOMCTBO BOJOMPOBOA, THAPABIMYECKUN TIPecc, MaHOMETpP, 0apoMeTp, BHICOTOMED,
MIOPITHEBOM HACOC, APEOMETP, IXOJIOT, MCIIOJIb30BaHNE YIbTPa3ByKa B ObITY M TEXHUKE

TETUJIOBBIE ABJIEHU A

2.1

OCHOBHBIE MOJIOKEHUSA MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTPOEHUS BEILIECTBA.
Monenu TBEpAOrO, KHUIKOIO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue 1 aMmop¢HbIe Tena

2.2

JiBmkeHne uactul BeniecTBa. CBA3b CKOPOCTHM JBMKEHMS YaCTUL[ C TEMIIEPATypOH.
BbpoyHnoBckoe nBuxkenue, mupdysus

2.3

CMauuBaHue 1 KalmWJUJISIPHBIC ABJICHUSA

2.4

TenoBoe pacmpeHne u cxaTmue

2.5

TeroBoe paBHOBECHE

2.6

Buytpennss sneprus. Paborta u Temonepeaaya Kak crocoObl U3MEHEHUS! BHYTPEHHEN
SHEPIUU

2.7

BI/I)IBI TCIIONECPCaAAYN: TCIIJIOMPOBOJHOCTE, KOHBCKI WA, NU3JTYYCHHC

2.8

HarpeBaHHe " oxnaxjeHne Teil. KommuecTBo TeIIoThl. Y IenbHas TEINIOEMKOCTD:

Q=cm(t -t 1)
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2.9 3aKOH COXpaHEeHHUsl YHEPTUH B TEIUIOBBIX MpOLECcax. Y paBHEHUE TEIUIOBOro OanaHca:
Q1+Q2+..=0

2.10 Hcnapenune u konneHcanys. Vi3smMeHeHue BHYTPEHHEW SHEPTUM B IIPOLIECCE UCIIAPEHUS U
KoHeHcauuu. Kunenue xxuakoctu. Y aenpHas TEIIoTa 1apooopa3oBaHus:
==

m

211 BraxxnocTts Bo3ryxa

2.12 [InaBnenue u Kpuctasmsauus. VM3MeHeHue BHYTpEHHEW SHEPruu INpH IUIABICHUHM U
KpUCTAJIIIN3aluu. Y IelbHasl TEII0Ta TUIaBJIEHUS:
==

m

2.13 BHyTpeHHsIs sHeprus cropaHus TOIUIMBA. Y JeJbHasl TeIUIOTa CrOpaHus TOIIUBA!
=7

2.14 [Tpunuuns! pabots! Temnobix asurareneil. KI1J1 renoBoro asuraresns

2.15 [IpakTrueckue paboThI
N3mepenue ynenbHON TEIIOEMKOCTH METAJIIMYECKOIO LIMJINH/APA; KOJIMYECTBA TEIUIOTHI,
MIOJly4YEHHOT0 BOJIOM KOMHATHOW TemmepaTypbl (PUKCHPOBAHHONH MacChl, B KOTOPYIO
OIYIIEH HarpeTblil HUIMHJP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HAarpeThiM LIWJIMHIPOM,
[ocje ONYyCKaHWUsA €ro B BOJAY KOMHATHOW TeMIepaTypbl; OTHOCHTEIbHON BIaKHOCTHU
BO3/lyXa; YAEJIbHOHN TEIUIOTHI IUIaBiIeHus Jbaa. MccienoBane n3aMeHeHus: TeMIlepaTypbl
BOJIbI IIPU PA3JIMYHBIX YCIOBUSX; SBJICHUS TEMJI000MEHA MPU CMELIMBAHUU XOJIOJHOW U
ropsiuel BoJbl; Ipolecca UCIapeHust

2.16 @u3ndecKue SIBICHUS B NIPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U KANUJUIAPHBIC SIBICHUS
B NIPUPOJIE, KpUCTAJIbI B IpUpoe, n3nydenue ColHlla, 3aMep3aHnue BOA0EMOB, MOPCKUE
Opu3bl; 00pa3oBaHUE POCHl, TYMaHa, HHesl, CHera

2.17 TexHnuyeckue yCTpPOMCTBA: KaNWJUISPhl, MPUMEPHl HCMOIb30BAaHUS KPHUCTAJUIOB,
KHUJKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILUIEHUS OMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOHHa, IBUTaTEIh BHYTPEHHETO CrOpaHuUs

3 SJIEKTPOMATHUTHBIE SABJIEHU A

3.1 Onexrpuszanus Tei. J[Ba BUa dJIEKTPUUECKUX 3apsiioB

3.2 BsaumopeiicTBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3.4 OnexTpuueckoe nose. Hanpsok€HHOCTH 3nekTpruyeckoro nois. [IpuHIun cynepno3unuu
JIEKTPUUYECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5 Hocurenu anexrpuyecknux 3apsaoB. [[eficTBHE 2IEKTPUUECKOTO MOJIs HA SJIEKTPUUYECKHE
3apsabl. IIpOBOTHUKY M TUDJIEKTPUKU

3.6 [TocTostHHBIN dnekTpuueckuii Tok. JleWcTBus anekTpudeckoro Toka. Cuia Toka.

Hanpsioxenue.

=4
t
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u==2
g

3.7 DJEeKTpUYECKOe CONPOTUBIIEHUE. Y AETBbHOE SJIEKTPUUECKOE CONPOTUBIICHHE:!
r= L2l
S
3.8 3axon OMa i ydacTKa JIeKTPUISCKON HeTu:
| = U
R
3.9 ITocnenoBarenbHOE COEIMHEHUE IPOBOJHUKOB:
I1=12; U=U1+U2; R=R 1+R2.
[TapannenbHoe coeJMHEHNE TPOBOAHUKOB PABHOTO COIIPOTUBIICHUS:
R
1
T
U=U2; I=11+1 2
CMeliaHHble COeIMHEHMsI TIPOBOIHUKOB
3.10 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA.
A=U-I-t;, P=U"I
3.11 3akon Jlxoyns - Jlenmna:
Q=12-R-t
3.12 OmnelT Opcrena. MarHuTHoe Iosie MpsMOro NMPOBOJHUKA C TOKOM. JIMHMM MarHUTHON
WHIYKITIH
3.13 MarauTHo€ 1ose NOCTOSSHHOrO MarHuTa. B3auMoeiicTBUE NOCTOSIHHBIX MAarHUTOB
3.14 JleficTBHE MarHUTHOTO I0JIsI HA IPOBOJHMK C TOKOM
3.15 OnsiTel @apanes. SBnenue snekTpoMarHuTHON MHAYKIMU. [IpaBuno Jlenna
3.16 [IpakTueckue paboThI
N3mepeHue 3JIEKTPUYECKOTO CONPOTUBIEHUS PE3UCTOPA; MOIIMHOCTH JJIEKTPHUYECKOIO
TOKa; pabOTHI JIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IMPOBOJHHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HANpsDKEHUs Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTHUBIIEHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAU €70 ITONEPEYHOTO CEYEHMSI U YIEIbHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuia [ DSJIEKTPUUYECKOrO HANPSDKEHUS TPU  MOCIEI0BaTEIbHOM
COCIUHEHUN IPOBOJHUKOB; TpaBHUia JUIsl CUJBl  DJIEKTPUYECKOIO TOKa IpHU
napajuieIbHOM COEIMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
3.17 dusnuecKue sIBICHUS B IPUPOJE: FITEKTPHUUECKUE SIBICHUS B aTMOC(epe, JIEKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJe 3eMid, Apeld MOJI0COB, pOJib MAarHUTHOTO MOJIs
JUISL )KU3HU Ha 3emile, NOJISIPHOE CUSTHUE
3.18 TexHnuyeckue yCTpONCTBA: 3JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTAT, CUETUYMK

QNIEKTPUYECKOM  SHEpruu, dBJIEKTPOOCBETHTEIbHBIE  NpHOOpPHI, HarpeBareibHbIE
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ANEKTpOnpubOpsl  (IpUMEPHI), OSJIEKTPUUECKUE MPEIOXPAHUTENH, dSJICKTPOMArHMT,
3JIEKTPOJIBUTaTeh MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHbIE BOJHBL. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlygeBast Mmonenb cBerta. [IpsMonrHEHOE pacipoOCTpaHEeHNE CBETA
3.21 3akoH oTpaxkeHus cBeta. [Imockoe 3epkaino
3.22 [Tpenomiienue cBera. 3aKOH PEIOMIICHHUS CBETa
3.23 Jlucniepcus cera
3.24 JIunza. Xop styyelt B muH3e. DOKYCHOE paCCTOAHMUE JIMH3bL. ONTHYECKAs CUjla JIMH3bI:
D=1/F
23.25 I'na3 xak ontudeckas cucrema. OnTHyecKue npruodopsl
3.26 [IpakTrueckue paboThl
W3mepenne ONTHYECKOM CHJIBI  COOMparomied JMH3bI; (OKYCHOTO  PACCTOSHUS
coOuparomiel JUH3bI (10 CBOWCTBY pPaBEHCTBAa pa3MEpOB IMpeAMETa U H300paKeHus,
KOTJIa TIPeIMET PACIIOJIOKEH B IBOMHOM (poKyce), MoKa3aTess MPeTOMIICHHS CTEKIIA.
HccnenoBanue cBoiicTBa N300pakeHus, MOJIYYEHHOTO C TOMOIIBIO COOUPAIOIIEH TNH3HI;
M3MEHEHHsT (POKYCHOTO pACCTOSHUS JABYX CIOXXCHHBIX JIMH3; 3aBUCHUMOCTH YTJa
MIPEJIOMJICHHUSI CBETOBOTO JIy4a OT YIJia NaJeHHs Ha TpaHuIle "BO3YyX - CTEKIIO"
3.27 dusnueckue sBIeHUs B npupoje: 3armenus Comxua u JIyHbI, mBeTa Tei, ONTHYECKUE
sBiieHUs B aTMocepe (1BeT Heba, pedpakiys, paayra, MUPax)
3.28 TexHnueckue ycTporncTBa: OUKH, MEPUCKO, (JOTOANTAPAT, ONTHUYECKUE CBETOBOIBI
4 KBAHTOBEBGIE ABJIEHU A
4.1 PanuoaktuBHOCTE. Anb(a-, 6eta-, ramma-u3nydenus. Peakiun anbga-u O6eta-pacnaaa
4.2 OmnpiTel Pesepdopaa mo paccesnuto anba-uactui. [lnanerapaas Moaens atoma
4.3 CocraB aroMHOTO sipa. M30T0mb!
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 S nepHbie peakiyy. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MACCOBOTO YUCEI
4.6 dusndeckue SBICHUS B MPHUPOJC: €CTCCTBCHHBIN PaJMOAKTUBHBIA (POH, KOCMUYCCKUE
Ty4Yd, PalMOAKTUBHOE W3TyYeHHE MPHUPOJHBIX MHHEPANIOB, NEHCTBUE PaJMOAKTUBHBIX
M3JIy4eHUN Ha OPraHU3M YeJIOBEKa
4.7 TexHudeckue yCTpOMCTBA: CHEKTPOCKOI, WHJIMBUAYAIbHBIM JO3UMETP, Kamepa

BI/IJ'ILCOHa, AACPHAA SHEPTCTUKA
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