MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU
JOHEILIKOM HAPOJHOW PECITYBJIMKI

IroCYJAPCTBEHHOE BIO/DKETHOE OBIIIEOGPA3OBATEJIBHOE YUPEXX/EHNE

«IITKOJIA Ne 113 TOPOJICKOT'O OKPYTA JIOHELIK»

JOHEIIKOM HAPOJHOW PECITYBJIMKIA

PACCMOTPEHO COI''TACOBAHO

Ha 3aCeJJaHUH IelarOrMyecKoro coBeTra 3amecTuTeNb JUPEKTopa
[TpoTokon A. B. BobkuHa
oT «28» aBrycra 2025 1. «28» asrycra 2025 .

Ne

PABOYASA ITPOI'PAMMA (ID 7643564)
yueOHOro npeamera «®@u3uka. ba3oBblii ypoBeHb»

Juist oOyuarormumxcst 7-9 KinaccoB

JoHenk, 2025

YTBEPXIAIO
dupexTtop
E. U. Bepewak

ITpukas ot «28» aBrycrta 2025 .

NgﬂGHMEHT MnoarnMCAH
QNEKTPOHHOW MOAMUCHLIO

CepTtudwmkar:
1951A72279F4060D86A276DC61D2CDCB
Bnapeneu: Bepewak EneHa MBaHoBHa
HencteuteneH: ¢ 01.08.2024 go 25.10.2025

.

CocraBuTesib paboyeii TpOrpaMMbI:

Harophas O.B.



IIOACHUTEJ/IbBHASA 3AIITMCKA

[Tporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOTO 00111ero o6pa3oBaHMsi COCTaB/IeHa Ha OCHOBE T0JI0XKeHUH U
TpeOOBaHU# K pe3y/ibTaTaM 0CBOeHUsI Ha 6a30BOM YpOBHe OCHOBHOM 00pa30BaTe/IbHOM IMPOrpaMMBl,
nipezcraBieHHBIX B @T'OC 00O, a Takxke ¢ yuéTom (hemepasbHOM paboydeii MporpaMMbl BOCITUTAHUS U
KoHujeniun npernofaBanus yuebHoro npeamera «Ou3nkar.

CopiepkaHue IIporpamMMsl 1o (U3MKe Harpas/eHo Ha (OpMUpPOBaHNe eCTeCTBeHHOHAYYHOM rPaMOTHOCTH
00yyYaroIMXCsl ¥ OpraHu3alyio u3ydyeHus PU3MKY Ha JlesTeTbHOCTHON OCHOBe. B mporpamme 1o ¢usrke
YUUTBIBAIOTCSI BO3MOYKHOCTH y4eOHOTo TipeiMeTa B peanu3anuu TpeboBanmii @T'OC OO0 K
TIJIAHUPYEeMbIM JIMUHOCTHBIM U MeTarpeZIMeTHbIM pe3y/ibTaTaM 00yueHus, a TAkK)Ke MeXIIpeJMeTHbIe
CBSI3M €CTeCTBEHHOHAYYHBIX YUeOHBIX [1Pe/JMeTOB Ha yPOBHE OCHOBHOTO 0011iero o6pa3oBaHusl.

[Tporpamma 1o ¢u3rKe ycTaHaB/IMBaeT paclipe/iesieHre yueOHOro Matepuara o rojam obyuenus (1o
KJjlaccaM), TipejjjiaraeT IpUMepPHYHO 10c/ieloBaTe/IbHOCTh U3yUYeHHUsl TeM, OCHOBAHHYIO Ha JIOTHKe
Pa3BUTHUS TIPEMETHOTO CO/IePyKaHUsI U YUéTe BO3PAaCTHBIX 0COOEHHOCTeH 00yyJaroIuxcs.

[Tporpamma 1o ¢u3uke pa3paboTaHa C 1eJIbI0 OKa3aHUst METOAUUECKO TIOMOIIY YYUTEITIO B CO3/IaHUU
paboueii TporpaMMebI 10 yueOHOMY MpeZiMeTy.

dusMKa sBJISETCS CUCTEMOOOPAa3yHOIIUM /1JIsi eCTeCTBeHHOHAYUHBIX YUeOHBIX MpeIMeTOB, ITOCKOJIBKY
(br3MUecKre 3aKOHBI JIEXKAT B OCHOBE TTPOLIECCOB U sIBJIEHWH, U3yUuaeMbIX XUMHeH, 6roioruei,
acTpoHOMUel U (pu3nuYecKou reorpadueii, BHOCUT BK/Ia/ B eCTECTBEHHOHAYUHYH0 KapTUHY MUPa,
TIpeI0CTaB/IsieT HauboJiee sICHBbIe 0Opa3libl TPUMeHeHHsI HAyYHOTO MeTo/la TI03HaHUs, TO eCTh CIIocoba
T0JIyueHust J0CTOBePHBIX 3HAaHUM 0 MUpe.

OpiHa U3 T71aBHBIX 3a7iau (pU3uUecKoro o6pa3oBaHus B CTPYKType 0011ero oopa3oBaHUsi COCTOUT B
(bopMHpOBaHNY eCTeCTBEHHOHAYYHOM IPaMOTHOCTH U MHTepeca K HayKe Y 00ydJaromuxcsi.

N3yuenue ¢pr3vky Ha 6a30BOM ypOBHe Tpe/IiosaraeT OBlaZieHue ClaeAyMU KOMITIeTEeHTHOCTSIMH,
XapaKTepU3yHIMMHU eCTeCTBeHHOHayUHYH0 PaMOTHOCTb:

¢ Hay4HO 00BACHATD ABJIEHUS;
¢ OLeHHBATh U IIOHUMAThb 0COOEeHHOCTH HAY4YHOro uccjieioBaHuAg;

¢ HHTEpPIIpeTUPOBATHL AdHHBIE K UCII0/Ib30BATh HAyUHbIE€ JOKa3aTe/JIbCTBa AJId IT0/TyUeHUd
BBIBO/JIOB.

Lenu u3yueHust pU3MKM Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHus onpeiesieHbl B KoHijemnimm
rperoiaBaHus yueoHoro npeaMeta «Du3rKa» B 00pa3oBaTe/IbHBIX OpraHM3alusax Poccuiickoi
deepariuu, peaU3yOLIMX OCHOBHbIE 0011[e00pa3oBaTe/ibHbIe POrPaMMBbl, YTBEPKAEHHOW pellleHreM
Konnernn MunmcTepcTBa nipocseirieHnst Poccutickoit degeparyu (mpotokon ot 3 gekadpst 2019 1. Ne
[1K4BH).



Ienn usyuyeHus: pU3UKu:

npuobpeTeHre UHTepeca U CTpeMJIeHUs] 00yJaroLuXcsi K HAyYHOMY U3yUeHUI0 MPUPOJbI,
pa3BUTHE UX UHTE/JIEKTyabHbIX U TBOPUECKUX CIIOCOOHOCTeH;

pa3BUTHe TPe/JCTaB/eHNW 0 HAyUHOM MeTo/e M0o3HaHusl U (opMUPOBaHKe UCC/Ie[j0BaTeTbCKOTO
OTHOLLIEHUS K OKPY>KaIOL[1M SIBJIEHUSIM;

(hopMHUpOBaHMe HAYYHOTO MUPOBO33peHHUs KaK pe3y/ibTaTa U3yueHUst OCHOB CTPOEHUSI MaTepru
Y (yH/laMeHTalbHbIX 3aKOHOB (DH3UKWY;

(hopMupoBaHUe TIpe/iCTaBAeHUN 0 posid (GU3UKU /1JIsi Pa3BUTHS IPYTHUX eCTeCTBeHHBIX HayK,
TeXHUKU U TeXHOJIOTUM;

pa3BUTHE TIPeCTaB/IeHN 0 BO3MOXKHBIX chepax Oyayliei mpodeccoHaTbHOMN /1eATeTbHOCTH,
CBSI3aHHOM C (PY3MKOM, MTOATOTOBKA K Jja/ibHelIIeMy 00y4YeHHIO B 5TOM HarlpaB/ieHUH.

JocTwkeHe 3TUX Lie/ield TporpaMMebl 1o U3KMKe Ha YPOBHE OCHOBHOTO 0011jero o6pa3oBaHust
obecrieunBaeTCs pelieHreM CJieIyIOIInX 3agad:

HPI/IO6PETEHI/IE 3HaHUi 0 AUCKDETHOM CTPOE€HHUM BeEIeCTBd, O MeXdHUYEeCKHUX, TEIl/IOBBIX,
3JIEKTPHUYECKHX, MATHUTHBIX U KBAHTOBLIX SABJ/ICHUAX;

nproOpeTeHre YMeHHUM OMUCHIBATh U 00BSICHATH (hH3UUeCKHe SBIeHUs C CIOIb30BaHUeM
TI0JIyYeHHBIX 3HaHUM;

OCBOEHHE METO/I0B pellleHHs TPOCTeHIINX PacCYéTHBIX 33/lau C MCI0/Ib30BaHHeM (PH3UUeCKUX
MoJiesniei, TBOPUECKHX U NMPaKTUKO-OPUEeHTHPOBAHHBIX 33/1ay;

pa3BuTHe y'MeHI/Iﬁ Ha6J'IIO,Z[aTb MpUPOJHLIE SABJIEHUS W BBITIO/JIHATE OINBIThI, J'IaGOpaTOprIe
pa6OTBI N SKCIIepUMEHTAJ/IbHbIE UCCJIeJO0BaHNUs C UCII0/Ib30BAHUEM M3MEPUTE/IBHBIX HpI/IGOpOB;

OCBO€eHHe TIPUEMOB paboThI ¢ nHpopMarLyel GU3NUECKOTO CO/IePyKaHMs, BK/TIOUast
MHGOPMALHIO0 0 COBPEMEHHBIX JOCTIKEHUSIX HU3UKH, aHa/IU3 U KPUTUUYECKOe Ol[eHMBAHKe
vHopMaLyy;

3HAaKOMCTBO O c(pepamu rpocdeccroHaIbHOU [leATe/TbHOCTH, CBSI3aHHBIMU C (PU3HKOU, U
COBpeMeHHBIMU TeXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JJOCTW)KeHUSIX (hU3UUeCcKol HayKu.

Ha uzyuenue ¢pusuku (6a30Bbiii ypoBeHb) Ha YPOBHe OCHOBHOT'O 0011lero o6pa3oBaHusi OTBOAUTCS 238
yacoB: B 7 Knacce — 68 yacoB (2 yaca B Hefiest0), B 8 kyacce — 68 uacoB (2 uaca B Hejie/t0), B 9 Kacce —
102 yaca (3 yaca B Heie/li0).

I[pepsiaraemMeliii B mporpaMMe 1o ¢pu3mKe repeueHb 1abopaTopHBIX PabOT U OMBITOB HOCUT
peKoMeH/IaTe/IbHbIA XapaKTep, YUUTesb iesiaeT BbIOOp MpoBe/ieHNst 1abopaTOPHBIX PaboT U OTIBITOB C
yUETOM UH/IUBUIYa/IbHBIX 0COOEHHOCTeH 00YUaroIUXCsl, CIIUCKA YKCTIePUMEHTa/TbHBIX 3a/IlaHuH,
rpeJjlaraeMbIX B paMKax OCHOBHOI'O TOCYZIapCTBEHHOTO 3K3aMeHa 10 (pU3uKe.



COJEPXAHUE OBYYEHUSA
7 KIIACC

Pa3zpen 1. Pu3uka 1 eé pojib B I03HAHUH OKPY)KaloIlero Mypa.

dusnka — HayKa O Ipupoje. SBneHus TMpyUpoabI. dusznyeckue sIBJIEHUS: MeXaHHn4yeckKue,
TEeIl/IOBbIE, 3JIGKTpPUUECKHE, Md'HUTHBIE, CBETOBELIE, 3BYKOBLIE.

du3nuecKye BeJMUMHbL V3mMepeHue ¢hr3nueckux BesinunH. Pr3nueckue puOopBI.
[MorperiHOCTb M3MepeHui. MeXXyHapoHasi cucTeMa eJUHMULI.

Kak ¢u3uka u ipyrve ecteCTBeHHbIe HAyKU U3YyYalOT MPUPOAY. EcTecTBeHHOHAYUHbBIN METO/|
1o3HaHUs: HabJrojeHre, TIOCTAaHOBKA HAyUYHOTO BOTIPOCA, BLIIBV)KEHHE TUTIOTe3, SKCTIePUMEHT 10
MpOBepKe IUIoTe3, 00bsicHeHre HabmogaemMoro siBieHus. OrnvcaHue (GU3MUeCKUX sIBJIEHUH C
TIOMOILIbIO MO/Ie/Iei.

Hdemoncmpayuu.

MexaHWUeCKUe, TETUIOBbIe, STIeKTPUUECKHe, MaTHUTHBIE, CBETOBbIE SIBJIEHMUS.

du3nyecKre MpUOOPHI U MpoLieypa MPsSMBIX U3MepeHUl aHaIOTOBLIM U LI(GPOBBIM ITPUOOPOM.
JlabopamopHbie paGombl U ONbIMBbL

1.0npesienieHue 1jeHbI Je/IeHHs LIKaIbl U3MepUTeIbHOro prubopa.

2./13MepeHue pacCTOSIHUM.

3.M3mepeHue 006BbEMa KUAKOCTH U TBEPZOTO Teia.

4.0mpeiesieHre pa3sMepoB MaJbIX TeJl.

5./3mepeHue TeMnepaTypbl IPU TOMOLLY XKUJKOCTHOTO TePMOMeTpa Y laTuvKa TemriepaTyphbl.
6.IIpoBesieHue rccie0BaHMSA 110 IPOBEPKe TUIOTe3bl: JalbHOCTD 10/1€Ta IapyKa, IyLeHHOro
TOPH30HTA/ILHO, TeM OoJblile, ueM OoJblile BBICOTA MyCKa.

Pa3pen 2. IleppoHayaibHbIe CBe/IeHHA 0 CTPDOEHHMH BelllecTBa.

CTpOEHI/Ie BeljeCTBa: aTOMBbI U MOJIEKY/JIbI, UX PA3MEDHI. OHLITBI, AOKa3bIBarolue JUCKpeTHOe
CTpO€eHHE BelleCTBd.

[Br>keHue yacTul] BeljecTBa. CBsi3b CKOPOCTH ABW)KEHUS YaCTUL] C TemrnepaTtypoil. BpoyHoBckoe
IBWKeHUe, udPy3usi. B3auMoaecTBre YaCTUL] BellleCTBa: IPUTSDKEHUE U OTTaIKWBaHUe.

ArperaTHble COCTOSIHUSI Bel|eCTBa: CTPOEHUe ra30B, KUAKOCTeN U TBEPABIX (KPUCTA/ITNYECKHUX )
Tes1. B3auMOCBsi3b MeXX/ly CBOMCTBaMU BeILleCTB B Pa3HbIX arperaTHbIX COCTOSTHUSIX U UX
aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OCoOeHHOCTH arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

HabnroieHre 6pOYHOBCKOTO JIBYKEHMS.
Hab6moenue auddysum.
HabnrozieHue siByieHUM, 00BSICHAIONUXCS TIPUTSDKEHUEM WM OTTa/IKMBAHUEM YaCTHIT BeIlleCTBa.

JlabopamopHbie paGombl U ONbIMBbL
1.011eHKa iMaMeTpa aToOMa MeTO/IOM PSiIoB (C MCI0/Ib30BaHKWEeM (poTorpaduii).
2.01mbIThI IO HAOTFO/IEHUO TETIJIOBOTO PACIITUPEHHUS Ta30B.



3.0nbIThl IO 0OHAPYKEHUIO JIEUCTBUS CUJT MOJIEKY/IIPHOTO TIPUTSDKEHUSI.
Pa3pen 3. /IBWKeHHe U B3aMMO/IeNiCTBHE TeJl.

MexaHnnueckoe JBr>keHUe. PaBHOMepHOe U HepaBHOMepHOe JBrkeHue. CKopocTb. CpenHss
CKOPOCTb PY HEPaBHOMEPHOM /IBW)KeHMU. PacuéT myTH 1 BpeMeHH JIBY>KEeHUS.

SBnenue HWHEPLIUH. 3aKoH HWHepLHH. BBEII/IMO'Z[QI\/JICTBI/IG TeJI KdK IMTPpUYrHAa U3MEHEHHA CKOPDOCTHU
ABH)KEeHHA TeJl. Macca Kak Me€pa MHePTHOCTH TeJld. IInoTHOCTB BeleCTBa. CBsi3b IJIOTHOCTU C
KOJ/IM4eCTBOM MOJIEKYJ/I B € JUHULIE 00BEMa BelleCTBa.

Cusla Kak XxapakTepUCTUKa B3aumMoelcTBusi Te. Cua yrpyroctu v 3akoH ['yka. MiamMepeHnue
CUJIbI C TIOMOLLBIO AMHAMOMeTpa. fIBieHue TAroTeHusl U cvia TsokeCTH. Cua TsoKeCTU Ha pYTUxX
naHerax. Bec Tena. HeBecomocTthb. CrioykeHue CUil, HarpaB/ieHHbIX 110 OJHOW MPSIMOM.
PaBHopelicTByto11as cuil. Cuna TpeHUsi. TpeHUe CKOb)KeHHsI U TpeHre MoKos1. TpeHue B pyupo/ie
U TeXHUKe.

Hdemoncmpayuu.

HabntofieHre MexaHUuecKoro JBYKeHUs Tesla.

V3mepeHne CKOPOCTH MPSIMOJIMHEMHOTO [IBU)KEHUS.
HabuntofieHue siB/ieHUs] MHEPLUH.

HabmrogeHre n3MeHeHUs1 CKOPOCTH TTPU B3aUMO/IeHCTBUU TeJl.
CpaBHeHHe Macc 10 B3aUMO/eMCTBHUIO TeJl.

Cro)xeHue Cul, Harpas/IeHHbIX 110 OHOU MPSIMOU.
JlabopamopHbie pabombl u onbIMblL.

1.0mnpefiesieHrie CKOPOCTH paBHOMEPHOTO ABMKeHUs (IIlapyKa B XKUAKOCTH, MO/JeNT1
3/IeKTPUYEeCKOr0 aBTOMOOU/IS U TakK fiasiee).

2.0npezeneHve cpefiHell CKOPOCTH CKOJTbKeHHsI OpycKa UM IIapHKa 10 HaK/IOHHOM T/IOCKOCTH.
3.0npepeneHue TJIOTHOCTH TBEPZOIO TeJia.

4.01bIThI, JeMOHCTPUPYIOLLIME 3aBUCUMOCTh pacTsbkeHUs (JedopMalium) MpYy>KUHbI OT
TIPUJIO’KEHHOM CUJIBI.

5.0MBbIThI, IEMOHCTPUPYIOLLME 3aBUCUMOCTh CUJIbl TPEHUS CKOJIbKeHUSI OT Beca TeJla U XapakTepa
COMPUKaCaroLMXCsl TOBEPXHOCTEHN.

Pa3nen 4. /laB1eHHe TBEPABIX TeJI, )KHKOCTel U ra3oB.

HaBnenue. CriocoObl yMeHbILIEHUSI U YBeJTUUeHUs JaBieHus. [lapieHre ra3a. 3aBUCUMOCTD
JlaBJIeHus ra3a oT 00bEéMa, TeMriepaTypbl. [lepesjaua fgaByieHNs TBEPBIMU TeJlaMU, XXKUJKOCTSIMHU U
raszamu. 3akoH Ilackass. [THeBMaThUeCKre MallIuHbl. 3aBUCUMOCTD JIaBJIEHUS )KUIKOCTH OT
rybounbl. ['uppocTatnueckuii mapazokc. CooOirjaroriyecs cocypl. ['upaBinuyeckie MeXaHU3MBbI.

Atmocdepa 3emnn u atMocepHoe faBneHue. [IpUurHbBI Cy1[eCTBOBAHUS BO3AYILIHON 000/I0UKH
3emnu. OnbiT Toppryesiy. MismepeHue atMochepHOro JaBieHus. 3aBUCUMOCTb aTMOC(EpPHOTro
JIaBJIeHUs OT BBICOTHI HaZl ypoBHEM Mopsi. [Ipubopsl 15t n3MepeHust aTMOCHEPHOTO IaBIeHus..

[eiicTBUe XUAKOCTU U Ta3a Ha MOTPYKEHHOe B HUX Tesio. BhITaskuBatoilas (apxumezioBa) CUiIa.
3akoH Apxumesa. [1naBanue Ten. Bo3ayxomnaBaHue.



Jemoncmpayuu.

3aBHCUMOCTb JJaBJIEHUS Ta3a OT TeMITepPaTyphbl.

[Tepenaua jaBieHUs )KUAKOCTBIO U Fa30M.

Coob1jatormmecs: COCy/Ibl.

['uapaBivueckuii mpecc.

[TposiBneHue AelCTBUSI aTMOCGHEPHOTO aBIeHUS.

.3aBUCUMOCTD BBITA/IKMBAIOILEH CUJIbI OT 00bEMa MOTPYKEHHOM UaCTH TeJla U TJIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITA/IKHBAOL[el CUJIbI BECY BBITECHEHHOM KUAKOCTH.

YcioBre T1aBaHUs TeJ: TJIaBaHWe WU TIOTPY’KeHHe TeJl B 3aBUCMMOCTU OT COOTHOIIIEHUST
TJIOTHOCTEeN Tesa U XKUJKOCTH.

JlaGopamopHble pabombl U ONbIMbL.

1.MccnenoBaHre 3aBUCUMOCTHY Beca Tejla B BOjie OT 00b&Ma MOrpyKEHHOM B XKU/JKOCTb YaCTH
Tesa.

2.0npesiesieHNe BbITAJIKUBAOLLEN CUJIbL, AeMCTBYIOLIEN Ha Tes0, MOrPYKEHHOE B )KUJKOCTb.
3.IIpoBepka He3aBUCHMOCTH BbITaJIKMBAOILIe CUIIbI, IeUCTBYIOILEN Ha Te/lO B XKUAKOCTH, OT
MaccChl TeJia.

4.00bIThI, JeMOHCTPUPYIOLLME 3aBUCHMOCTb BbITa/KMBAIOLLeN CUJIbL, JeUCTBYIOLeN Ha Teso B
JKUJIKOCTH, OT 00BbEMa TOTPY>KEHHOM B )KUAKOCTb YAaCTU TeJia U OT TJIOTHOCTH JKUAKOCTH.
5.KoHcTpynpoBaHue apeoMeTpa WX KOHCTPYUPOBaHUe JIOAKY U OIpeie/ieHue eé
rPy30I0AbEMHOCTH.

Pa3zesn 5. PaboTa ¥ MOIIIHOCTEL. DHEprus.

MexaHuueckasi pabota. MoOIHOCTb.

[TpocThie MeXaHU3MBI: pblyar, 06/I0K, HaKJIOHHAs TVIOCKOCTh. [IpaBuio paBHOBecHst phyara.
[TprMeHeHMe MpaBU/Ia PaBHOBECHs pblyara K 0/10Ky. «30/10TOe TIpaBUIo» MexaHuku. KIT/]
MPOCTHIX MeXaHU3MOB. [IpoCTbie MexaHHU3MbI B OBITY U TEXHUKE.

MexaHuueckas SHeprus. Kunetuueckas u IMOTeHHUA/IbHAsA SHEPrus. HPEBpaH_IEHI/Ie OJHOI'O BHU/a
MeXaHUUeCKOU SHEpruu B ,E[pyTOﬁ 3aKoH COXpPdHEHUS SHEPIUU B MeXdHUKE.

demoucmpayuu.
[TpumepsI MPOCTHIX MEXAaHHU3MOB.
JlabopamopHbie pabombl u onbiMblL.

1.0rmipesienienrie paboThI CU/TBI TPEHUSI TIPU PABHOMEPHOM JIBU)KEHUH TeJia TI0 TOPU30HTaIbHON
TIOBEPXHOCTH.

2.VlccnenoBanue ycioBYM PaBHOBECHS pblyara.

3.N3mepenue KI1/] HaK/JIOHHOM MJIOCKOCTH.

4./13yuyeHue 3aKOHa COXpaHeHUs] MeXaHUueCKOW SHepruu.



8 KVIACC

Pa3gen 6. TenyioBble sIB/IeHHUSI.

OcHOBHBIE TI0JIO’KEHUST MOJIEKYISIPHO-KUHETUUECKOUW Teopyur CTpoeHUs BelllecTBa. Macca u
pa3Mepbl aTOMOB U MOJieKy/1. OnbIThI, TTOATBEP>KJatoI1ie OCHOBHbIE TI0/I0’KEeHUST
MOJIeKY/ISIPHOKUHETUYeCKOW TeOpHUH.

Mopenu TBEpAOTO, )KUAKOTO 1 ra3o00pa3Horo cocTosiHUM BelljectBa. Kpucranniyeckue u
amop¢Hblie Tena. O6bsiCHeHNE CBOWCTB ra30B, )KHUJKOCTEH 1 TBEP/BIX T/l Ha OCHOBE MOJI0XKeHH I
MOJIeKY/IIPHO-KMHeTHYeCKoi Teopu. CMaurBaHye U KallW/UIsIpHbIe siBjieHus1. TerioBoe
pacluvpeHue U CKaTtue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TeIJIOBOTO ABWKEHUS YacTuL]. BHyTpeHHsIs
sHeprust. CrocoObl M3MeHeHHs1 BHYyTPEHHeH SHepruu: Teriorepeada U CoBepliieHre paboThl.
Buzibl Terionepeaun: TeraoNpoOBOAHOCTb, KOHBEKLMS, U3Ty4YeHue.

KosnuecTBO TeTIoThI. Y ie/ibHast TETVIOEMKOCTh BelljecTBa. Ternmoo0MeH 1 TeIjioBoe paBHOBECHE.
YpaBHeHHe TeryioBoro 6anaHca. [11aBieHre ¥ 0TBep/jeBaHNe KPUCTA/TMYECKUX BeIeCTB.

Y nenbHast Tersiora rnyiaBieHusi. [lapoobpa3oBanue U KoHeHcauust. Micriapenue. Kurenue.

Y nenbHas Teryiota mapoobpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTyphbl KUIeHHUsI OT aTMOC(epHOro
[JlaBJIeHUs.

BraXHOCTb BO3yXa.
OHeprusi TOTUIMBA. Y ie/IbHas TeTIoTa CrOpPaHHUsl.

[MpuHLMTBE paboTe! TeryioBeix Aurareneii KI1/I terioBoro auraresns. TemnioBble ABUTaTeId 1
3allUTa OKpY Karolllel Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpallieHrs SHepruu B TeIIOBbIX MpoLjeccax.
Jemoncmpayuu.

Habsro1eHre 6pOyHOBCKOTO JIBHKEHUS.

Habnronenue quddys3um.

HabnroieHue siBieHUM CMaurBaHUs U KalTUJUISIPHBIX SIBJIEHUM.
HabsmtoieHre TeTyioBOro pacivpeHus TeJl.

Vi3meHeHue /iaB/ieHUs Ta3a MpU W3MeHeHU 00bEMa M HarpeBaHUU WA OXJIaXK/IeHUH.
[TpaBu/a U3MepeHus: TEMITEPATYPBhI.

Bugel Terionepegauu.

Ox/1aXkieHye TIpy COBEPIIIeHUH PadbOThI.

HarpeBaHue mpu coBepiiieHUH paboThl BHEIIIHUMH CHUJIAMHU.
CpaBHeHMe TeIJIOEMKOCTel pa3/InyHbIX BellleCTB.
Habmnrogenue KureHus.

HabGnroieHye MOCTOSTHCTBA TEMIIEpPATyPhI IPH T71aB/IeHHH.
Mogenu TerIoBbIX BUTATeNel.

JlabopamopHbie paGombl U ONbIMBbL.

1.0mbITHI 110 0OHAPYIKEHHTO /1eMCTBUS CHJT MOJIEKYJISIPHOTO TIPUTSDKEHHSI.



2.0nbITHI 10 BhIpAMBAHUIO KPUCTA/UIOB ITIOBAPEHHOU COJIA WM Caxapa.

3.0nbIThI 110 HAOMIO/IEHUIO TETIJIOBOTO PACLIMPEHUS Ia30B, XKUJKOCTeH U TBEP/bIX TeJl.
4.0rmipeiesieHue JaB/IeHUs BO3/yXa B Oa/ijioHe HITpuIia.

5.01mbIThI, IeMOHCTPUPYIOLIIYEe 3aBUCUMOCTb JJaB/IeHUs BO3/[yXa OT ero 00béMa 1 HarpeBaHUs WU
OXJIKJeHUS.

6.ITpoBepKa rurnoTe3bl JIMHEHHOM 3aBUCUMOCTH JJTUHBI CTOJIOMKA KUJAKOCTU B TEPMOMETPUUYECKOM
TpyOKe OT TemriepaTypsbl.

7.HabnroieHre W3MeHeHUsI BHyTpeHHel SHepruu Tesa B pe3y/bTaTe Teriornepeiau v paboThl
BHEIIIHUX CUIL.

8.UccniepoBanue siBjieHUs TeryiooOMeHa MPY CMEeIIMBAHKWHN X0JIOJHOW U ropsideid BOJIbL.
9.0mpefesieHNe KOJMUYECTBA TETVIOTHI, IIOJIyYeHHOTO BOJOH IPU TeIsIo00MeHe C HarpeThIM
MeTa/UINYeCKUM LIUIUHPOM.

10.0Onpenenenue yenpHOM TEIOEMKOCTH BellleCTBa.

11.MccnenoBaHye riporecca UCTIapeHus.

12.0mnpesiesieHre OTHOCUTEIBHOM BIA)KHOCTH BO3/yXa.

13.0mnpesienieHye ye/IbHOU TeM/IOTHI [/1aBIEHUS JIbJA.

Pa3zfen 7. JneKTpryecKre 1 MarHMTHbIE ABJI€HHUSA.

OnekTpu3anus Ten. [IBa pojia 371eKTpUUecKux 3apsizioB. B3avMo/jelicTBYe 3apskKeHHbBIX Tel. 3aKOH
KynoHa (3aBUCHMOCTB CU/TbI B3aUMOZ,UCTBUS 3apsPKEHHBIX TeJl OT BEeJTMUMHBI 3apsi/i0B U
PacCTOSTHUSL MEXAY Teamu).

JnekTpuyeckoe 1oJie. Harpsyk€HHOCTb 3/1eKTpUUeCcKoro 1noss. IIpuHnun cynepnosuuuu
37IeKTPUUECKUX MoJjiel (Ha KaueCTBEHHOM yYPOBHE).

Hocurenu snektprueckrx 3apsoB. J/eMeHTapHbIA 3/1eKTpuuYeckui 3apsas. CTpoeHue aToMa.
[IpoBOAHUKY U AUS/IEKTPUKU. 3aKOH COXPaHEHHUS 3JIeKTPUUeCKOro 3apsja.

ONeKTpUUYeCKrii TOK. Y CJIOBUs CyIlleCTBOBaHUS 3/IeKTPUUECKOro ToKa. VICTOUHMKU MOCTOSIHHOTO
TOKa. JleliCTBUS 3/1eKTPUUECKOro TOKa (TeryioBoe, XMMUUECKOe, MarHUTHOe). D/1eKTPUUeCKU TOK
B )KUJIKOCTSIX U rasax.

JnekTpuyeckad Lienb. Cua ToKa. DyeKTpuueckoe HarpsbkeHre. CorpoTUB/IeHUe IPOBOSHUKA.
Y penvHOe conpoTuB/ieHHe BelljecTBa. 3aKOH Oma /y1g yuactka Lenu. [lociesoBarensHoe 1
Trapasuie/ibHOe CoeJHeHNe IPOBOJHUKOB.

PaboTa 1 MOIIIHOCTb 37IeKTPUYeCKOro TOKa. 3aKoH /xoymns—/IeHia. DieKTpruecKue enu u
MoTpeduTeNu 37eKTpUYeCcKor SHeprur B ObiTy. KopoTKoe 3amMbIKaHue.

[TocTosiHHBIE MarHUTLI. B3auMo/jeliCcTBHe TTOCTOSIHHBIX MarHUTOB. MarHuTHoOe 1io/ie. MarHuTHoe
rojie 3eMJ/IM ¥ ero 3HaueHue /i )XU3HU Ha 3emsie. OmbIT Opcresa. MarHutHoe mnoJie
3/71eKTpUUecKoro Toka. [IprMeHeHue 5/1eKTPOMarHuToB B TeXHUKe. JleiiCTBMe MarHUTHOTO MOJIst
Ha MPOBOJHUK C TOKOM. DJIEKTPO/BUraTe b MOCTOSHHOTO TOKa. Vcronb3oBaHue
3/1eKTPO/IBUTaTe/iel B TEXHUUEeCKUX YCTPOMCTBAX U Ha TPaHCIIOPTe.

OnbiTel @apaziesi. SIB/ieHHe 371€KTPOMarHUTHOM MHAYKLWU. [TpaBuo JleHlja. O/eKTporeHeparop.
Crioco6bI 1os1yueHust 371eKTPUUeCKoi SHeprur. DeKTPOCTaHLIMK Ha BO30OHOBJIsIEMbIX
HMCTOYHUKAX SHEpruu.



Jemoncmpayuu.

DJIeKTpU3aLus Tesl.

[1Ba pofia 37eKTpUUYECKUX 3aps/J0B U B3aUMO/[eHCTBHE 3aPSPKeHHBIX TeJl.
YCTpOUCTBO U JieliCTBHE 371eKTPOCKOTa.

OnekTpocTaThueckas UHAYKLIUS.

3aKOH COXpaHeHHs1 31eKTPUUYeCKUX 3apsi/ioB.

[TpOBOAHUKY U JU3/IEKTPUKHU.

MojenvpoBaHue CUTOBBIX JIMHUM 3/1IEKTPUUECKOTO TI0JIS.
VICTOUHUKY TIOCTOSTHHOTO TOKa.

[eiicTBUSI 3/1IEKTPUUECKOT0 TOKaA.

ONeKTpUUeCKUi TOK B )KUJKOCTHU.

["a30BbIM pa3ps.

V3mepeHue CU/TbI TOKa aMIiepMeTPOM.

V3mepeHue 3/1eKTPUUeCKOro HarpsDKeHUsT BOJIbTMETPOM.

PeocTaT 1 MarasuH CONpOTHB/IEHHUH.

B3aumojeiicTBre MOCTOSHHBIX MarHUTOB.

MoienmpoBaHre HEBO3MOXKHOCTH pa3/ie/ieHusl MOIF0COB MarHUTa.
MogenvpoBaHre MarHUTHBIX 110JIel TOCTOSIHHBIX MarHUTOB.
OrmbIT Opcrepa.

MarsuTHoe 1oJie TOKa. JJIeKTPOMarHur.

[eiicTBUe MarHUTHOT'O T10JIs1 Ha TIPOBO/IHHK C TOKOM.
OneKkTpoABUraresb MOCTOSHHOTO TOKA.

VccnenoBaHuie siBjieHUs 3IEKTPOMArHUTHOM UHAYKLIUU.

OnbiTel @apages.

3aBUCHMOCTh HarpaB/ieHUsI UHAYKI[MOHHOTO TOKA OT YC/IOBHI ero BOSHUKHOBEHUS.
OneKTporeHepaTop MOCTOSSHHOTO TOKA.

JlabopamopHbie paGombl U ONbIMBbL.

1.0mBITHI 110 HAO/TFIOIEHUIO 3/IEKTPU3aLUKM Te/l MHAYKLVEeH 1 TIPU COTIPUKOCHOBEHUH.
2.VccnenoBanue 1eliCTBUS 3/1eKTPUUECKOTO T10J1s1 Ha TPOBO/AHUKU U JU3/IEKTPUKH.

3.C6opKa u TIpoBepKa pabOoThI 3IEKTPUUECKOMU 1[eTTH TTOCTOSTHHOTO TOKa.

4 .I3MepeHue U peryavupoBaHue CUIbl TOKA.

5.M3MepeHue ¥ peryJjiMpoBaHUe HarlpsyKeHUs.

6.MccneoBaHue 3aBUCMMOCTH CUJIbl TOKA, UAYLIETO Uepe3 pe3ucTop, OT CONPOTUB/IEHHUS
pes3ncTopa U HarpsbKeHUsl Ha Pe3UCTope.

7.0mbIThI, EMOHCTPUPYIOLLME 3aBUCUMOCTD 3JIeKTPUYECKOT0 COMPOTUBJ/IEHHSI TPOBOJHUKA OT €ro
JUIVHBI, TJIOLaiU ITONIePeYyHOoro CeYeHus: U MaTepuasa.

8.I1poBepka npaBusia Ca0)KeHUs1 HaMpsDKeHUH MpU M0oc/ej0BaTe/IbHOM COeZJMHEHUH JBYX
Pe31CTOpOB.

9.I1poBepka rnpaBusa A/ CH/bl TOKA [P NapasielbHOM COeJUHEHUMN Pe3UCTOPOB.
10.0npezenenvie paboThI 3/IEKTPUUECKOTO TOKA, UAYILETO Uepe3 pe3ucTop.

11.0mnpesieieHre MOIIIHOCTH 3/IEKTPUUECKOT0 TOKA, BbIZIe/IIeMOU Ha pe3ucTope.
12.MiccnefoBanme 3aBUCMMOCTH CUJIbI TOKA, UAYILETO Yyepes JIaMITOUKY, OT HallPSDKeHUST Ha Hel.
13.0npegenenuve KI1/l HarpeBaTens.

14.VlccnejoBaHre MarHUTHOTO B3aUMO/IECTBUS TTOCTOSIHHBIX MarHUTOB.

15./3yueHrie MarHUTHOT'O TIOJISI TIOCTOSTHHBIX MarHUTOB TIPY UX 00beJUHEHUH U Pa3/ie/leHr .
16.MiccnefoBanme 1eMCTBUS 3/IEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

17.0nbIThI, 1EMOHCTPUPYIOLLME 3aBUCUMOCTb CHJ/Ibl B3aUMOZEMCTBUS KaTYLIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HarpaBJ/ieHWs TOKa B KaTyllIKe.



18.13yuenue [erCTBUSI MarHATHOTO 1011 HA IPOBOZHUK C TOKOM.

19.KoHcTpyupoBaHUe U u3ydyeHre paboThl 3/1IeKTPO/IBUTATEIS.

20.M3mepenne KII/] snekTposBUraTe/IbHOM YCTaHOBKHU.

21.00bITHI 110 UCC/IEI0BAHUIO SIBJIEHUS 3/IEKTPOMAarHUTHOM MHAYKLIWW: UCCeJ0BaHue U3MEeHeHUN
3HaueHWs U HalpaB/IeHUs UHAYKLIMOHHOI'O TOKa.

9 KJTIACC

Pa3aen 8. MexaHnueckue siBJIeHUSA.

Mexanuyeckoe aBwkeHue. MarepuanpHas Touka. CucreMma orcuéra. OTHOCUTEIBHOCTD
MeXaHWUeCKOro BWKeHUsl. PaBHOMepHOe NpsiMosiHelHOe JBrkeHue. HepaBHOMepHOe
NpsIMOJIMHeHOe ABYKeHHe. CpesiHss U MTHOBEHHasl CKOPOCTh TeJla [P HepaBHOMEPHOM
JBIDKeHUU.

YckopeHue. PaBHOYCKOpeHHOe TIpsSIMOJIMHeHOe aBrkeHre. CBoOoHOe mageHue. OTbIThI
lamunes.

PaBHOMepHOe JBIKeHHe 110 OKPY>KHOCTU. [lepuoz v yactoTa obparenus. JInHeliHast ¥ yTioBas
ckopocTu. LleHTpocTpeMUTe/IbHOE YCKOpeHue.

ITepBeiii 3akoH HeroToHa. Bropoli 3akoH Herotona. Tpetnii 3akoH HertotoHa. [1IpuHimn
CyIepIIO3ULUU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHuUsi: Cujia TPeHUs CKOJIbKeHUs], ChJla TPeHUS OKOS,
JIpyTHe BU/IbI TPEHUS.

Cuna TSDKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHsI. Y CKOpeHUe CBOOOJHOTO ma/ieHusl. [IBrkeHre
niaHeT BoKpyr CosHua. IlepBasi KocMuyeckasi CKOpocTb. HeBecOMOCTb 1 meperpysku.

PaBHOBecre MaTepraabHON TOUKH. AOCOMIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOro Tena C
3aKperIEHHOM OChI0 BpaleHus. MomeHT cunsbl. LleHTp TsDKecTH.

Vmnynec Tena. Vi3smeHeHue uMItysbca. IMIyibc cuiibl. 3aKOH COXpaHeHUs UMITYJ/IbCa.
PeakTuBHOe JiBU)XeHMe.

MexaHnueckasi paboTa ¥ MOIITHOCTb. PaboTa CUJT TSDKeCTH, ypyTroCTH, TpeHusi. CBsi3b YJHEPTHUU U
pabotsl. [ToTeHIMaNbHast SHEPTHs TeJla, MOJHATOrO HaJ| IOBEePXHOCTHIO 3eM/d. [loTeHIManbHas
5Heprus CkaTtou NnpykuHel. KuHeTnueckas sHeprus. Teopema 0 KMHETHUECKOM S3Hepruu. 3aKOH
COXpaHeHHs1 MeXaHUUeCKOM SHepruu.

emoucmpayuu.

HabnroieHre MeXaHUUeCKOTO IBVKEHUSI TeJla OTHOCHUTE/ILHO PAa3HBIX TeJl OTCUETA.

CpaBHeHMe NyTel U TPAeKTOPUM IBW)KEHUsI OJTHOTO U TOTO >Ke Tejla OTHOCHUTEe/TbHO Pa3HbIX TeJl
OTCUéTa.

W3mepeHne CKOPOCTH U YCKOPEeHHs MPSIMOJTMHEHHOTO ABMKEHUSI.

WccnenoBanue NIpyM3HAaKOB PaBHOYCKOPEHHOIO IBMKEHUS.

Habtro/ieHue IBU)KEHUS TeJla TI0 OKPYKHOCTH.
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HabsroieHre MeXaHUUeCKUX SIBIEHUH, TIPOUCXOASIINX B CUCTEMe OTCUETa « Tesie)kka» rpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBM)KEHUH OTHOCHUTE/ILHO KabWHeTa (PU3UKH.
3aBHUCHMOCTh YCKOPEHHS TeJjla OT MacChl TeJla U IeHCTBYIOLel Ha Hero CHUJIBL.
HabsrosieHrie paBeHCTBA CHJI TIPU B3aUMO/IeMCTBUH TeJl.

M3meHeHMe Beca Tesa MpY YCKOPEHHOM /IBH)KEHHH.

[Tepeaua UMITY/IbCa MPY B3aUMOZEHCTBUN TeJT.

[Tpeobpa3oBanust SHEPrUM MPY B3aUMO/I€MICTBUH TeJl.

CoxpaHeHHe UMIyJIbCa MPU HeYTPYToM B3aUMO/IeCTBUM.

CoxpaHeHHe UMITyJ/IbCa NPy abCOMIOTHO YIIPYTOM B3aUMO/IeHCTBHH.

HabstoieHre peakTUBHOTO [IBVKEHMSI.

CoxpaHeHre MeXaHWUeCKOi SHepruu Mpy CBOOOHOM TaJieHHH.

CoxpaHeHHe MeXaHWUeCKOU SHepPryy NPy IBMXKEHUU TeJla M0/, IeMCTBUEM TPy KUHBIL.
JlabopamopHbie pabombl u onbIMmslL.

1.KoHCTpyrpoBaHUe TpakKTa /i/isl pa3roHa U Jja/ibHelIlIero paBHOMEPHOT0 IBW)KeHHS I1apyKa Uin
TeJIeXKH.

2.0npezeneHve cpefiHell CKOPOCTH CKOJTbKeHUSI OpycKa UK JBM>KEeHUS 11apyUKa 10 HaK/TOHHOH
TIJIOCKOCTH.

3.0npesiesieHe yCKOPEHUsI TeJla TIPU PaBHOYCKOPEHHOM /IBUYKEHUU 110 HAaK/IOHHOM M/I0CKOCTH.
4.ViccremoBaHye 3aBUCUMOCTH IyTH OT BpeMeHHU TTPU paBHOYCKOPEHHOM /IBW)KeHHH 6e3
HauyaTbHOM CKOPOCTH.

5.ITpoBepKa T'MIIOTe3bl: eC/IM MPU PABHOYCKOPEHHOM JIBM)KEHUM 0e3 Haua/lbHOM CKOPOCTH My TH
OTHOCATCS Kak psiJj HeYETHBIX YKUCeJI, TO COOTBETCTBYIOLME IPOMEXXYTKU BPeMeHH O/JMHaKOBBI.
6.ccriefoBaHre 3aBUCMMOCTH CUJIbI TPEHUS CKOJIb)KEHUSI OT CHJ/Tbl HOPMaJ/IbHOTO /1aBJ/IeHUS].
7.0rmpezneneHue Ko3gduiiieHTa TPeHUST CKOTbXKeHHSI.

8.0mnpefeneHue XECTKOCTU MPYKUHBI.

9.0mnpegeneHrie pabOThI CU/IbI TPEHUS TIPY PABHOMEPHOM /IBWKEHUH TeJla 110 TOPU30HTaTbHOU
TOBEPXHOCTH.

10.0Onpezenenvie paboThl CUIIBI YIIPYTOCTH MPH MOABEME IPy3a C UCTIOIb30BaHUEM
HETIOJIBM)KHOTO 1 TIOZIBMYKHOTO OJIOKOB.

11./3yueHne 3aKOHa COXpaHeHUsl SHepruu.

Pa3zgen 9. MexaHH4ecKHe K0/ie0aHUsA ¥ BOJTHbI.

KosnebarenbHoe aBmkeHre. OCHOBHbIE XapaKTepUCTUKU KoieOaHUM: TIepro/i, 4acToTa,
amIMTya. MaTemaTuueckyid U NPY>KUHHBIN MassTHUKU. [IpeBpalljeHre SHepruv mpu
KosiebaTeTbHOM [IBH)KEHHUH.

3aTyxatoiue Kosebanus. BoiHyX/1eHHbIe KosiebaHus. Pe3oHaHC. MexaHWYecKye BOJIHBI.
CaolicTBa MexaHUueCKrx BoJIH. [1po/jo/ibHbIe U TToriepeyHble BOJHEBL. [I/1MHaA BOJIHBI U CKOPOCTh eé
pacrpocTtpaHeHusi. MexaHUUeCKue BOJHbI B TBEP/IOM TeJsie, CelicMUUecKure BOJTHbI.

3ByK. ['(pOMKOCTb 3ByKa U BbicoTa ToHa. OTpakeHue 3ByKa. IHppa3ByK U yIbTpa3BYyK.
Hdemoncmpayuu.

HabstoeHre KoiebaHuiA Tesl 1o/ IeHCTBUEM CHJTbI TSDKECTH U CHJTbI YIIPYTOCTH.
Hab6mrogenre konebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabstoieHre BLIHYKIEHHBIX KOJleOaHWii ¥ pe30HaHCca.

PacripocTpaHeHMe NPOJObHBIX U TTOTIEPeYHBIX BOJH (Ha MOJIeNN).

HabstojeHre 3aBUCUMOCTH BBICOTHI 3BYKA OT YaCTOTHI.
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AKyCTUYeCKUM pe30HaHC.
JlaGopamopHbie pabombl U ONbIMbL.

1.0npepesieHre 4aCcTOTHI U Mepro/ia KoyiebaHU MaTeMaTHUeCKOro MasiTHUKA.

2.0npeziesieHre YaCTOTHI U MIepro/ia KoebaHUi TIPY>KUHHOTO MasiTHUKA.

3.MccneioBaHre 3aBUCUMOCTH TT€PUO/ia KoyleOaHWH MOABELIEHHOTO K HUTH IPy3a OT JJTAHbI HUTH.
4.VccnenoBaHue 3aBUCUMOCTH TIepro/ia KoieOaHMiA TIPY>KUHHOT'O MasiTHUKA OT MacChl rpy3a.
5.ITpoBepKa HE3aBUCHUMOCTH TIepro/ia KojiebaHui rpy3a, MoABeIIeHHOr0 K HUTH, OT MacChl Irpy3a.
6.01BITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh Teproia KoiebaHui NPY>KWHHOTO MasiTHUKA OT
MacChl Tpy3a 1 XKECTKOCTHU TIPY)KUHBI.

7.VI3mepeHue yCKOopeHUst CBOOOTHOTO TIa/IeHUsI.

Pa3zaen 10. J/1eKTpOMarHUTHOE 10JI€ U 3/IEKTPOMarHUTHbBIE BOJIHBI.

OeKTPOMarHUTHOE ToJie. DJIeKTPOMarHuTHbIe BO/IHbI. CBOMCTBA 3/1EKTPOMAarHUTHBIX BOJIH.
[IIkana 3/1eKTPOMarHUTHBIX BOJIH. VICI10/Ib30BaHMe 3/1eKTPOMarHUTHBIX BOJIH [/ COTOBOM CBSI3U.

OneKTpoMarHuTHasi npupopa ceeta. CKOpocTh cBeTa. Bo/IHOBBIe CBOMCTBA CBeTa.
Jemoncmpayuu.

CBoiiCcTBa 3/1eKTPOMarHUTHBIX BOJIH.
BosHoBBIE CBOMCTBA CBeTa.
JlaGopamopHble pabombl U ONbIMbL.

1.M3yuyeHrie CBOWCTB 3/1eKTPOMarHUTHBIX BOJTH C TIOMOILIbI0 MOOUTBHOTO TesiedoHa.

Pa3zpen 11. CBeTOBBIE SIB/ICHUSI.

JlyueBast Mmogiensb cBeta. VicTounuky cBeta. [IpsiMo/iMHeliHOe pacripocTpaHeHue cBeTa. 3aTMeHUs
CouHua u Jlyssl. OTpakeHue cBeta. [110cKoe 3epkano. 3akOH OTpa)KeHUsI CBeTa.

[IpenomneHuve cBeta. 3aKOH IpesioM/ieHHs cBeTa. [1o/lHOe BHYTpeHHee OTpa)keHue CBeTa.
Vcrionb3o0BaHMe MOTHOTO BHYTPEHHEr0 OTPa)KeHUs1 B ONTUYeCKUX CBETOBO/AX.

Jlunza. Xog nyueli B iuH3e. Onthyeckasi cucteMa (oToarirapara, MUKpOCKoria 1 Tejieckomna. ['1a3
KakK onTuyeckas cucreMa. biM30pyKoCTh U 1a/IbHO30PKOCTb.

Pa3nosxenue 6emnoro cera B crieKTp. OmnbiTel HbtoToHa. C/i0KeHHe CreKTPasIbHBIX LIBETOB.
Hducniepcus ceera.

Jemoncmpayuu.

[TpsimonMHeHOe pacrpocTpaHeHre CBeTa.

OTtpakeHue cBeTa.

[MTonyuyeHre n3006pa)keHUH B TJIOCKOM, BOTHYTOM M BBIIMTYK/IOM 3epKasiax.
[TpenomneHue cBerta.

OnTuyecKuii CBeTOBO/I.

Xop nyueli B cobuparoliiei TuH3e.

Xo[ nyyeil B paccerBaroLLiei TMH3e.

[MonyueHre M300pa’keHUH C TIOMOILIBIO JIUH3.

[TpuHIMn AeicTBUsA (PoToarnmapaTa, MUKPOCKOTIA U Te/leCKorIa.
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Mopens rnasa.

Pa3nio>xeHue 6eioro cBeTa B CIIEKTP.

[TonyueHue 6enoro cBeTa MpH CJIOKEHUH CBETA Pa3HbBIX 1[BETOB.
JlaGopamopHbie pabombl U ONbIMbL.

1.MccneoBaHre 3aBUCUMOCTH yTJla OTPa)KeHUsi CBeTOBOTO JTyua OT yTJa MajeHusl.

2./3yueHue XxapaKTepUCTUK U300pakeHHs TIpeiMeTa B IJIOCKOM 3epKarie.

3.ccnemoBaHue 3aBUCMMOCTH yTJia MPeJIOM/IEHUsI CBeTOBOTO Jiyua OT yTJia Ma/ieHusl Ha rpaHulle
«BO3[lyX—CTEKJIO».

4.TTonyueHue n300pakeHUH C MOMOII[bI0 COOHpParOIIlei TMH3BI.

5.0npezenenve hOKYCHOTO PACCTOSIHUSL M OIITUYECKOMN CUJTbI COOMparoIeid JIMH3bI.

6.0nBIThI TI0 Pa3/IoXKeHHUI0 6eI0ro cBeTa B CIIEKTP.

7.OMBITHI 110 BOCTIPUSTHIO IBETa TIPeAMETOB IPHU UX HabJII0JeHnH Yepe3 [IBeTOBbIe (PUIIbTPHI.
Pa3zpaen 12. KeanToBbI€ ABJI€HHA.

OmeiThl Pesepdopsa v nnanetapHast Moziesib atoma. Mogens atroma bopa. Ucnyckanue u
ToTJIoIeHre CBeTa aToMOM. KBaHTHI. JIMHelvaTbie CIIeKTPhI.

PagmoakTBHOCTB. Anb(a, 6eTa- U ramma-usnyuenus. CTpoeHre aTOMHOTO siipa. Hyk/ioHHast
MO/JieJib aTOMHOTr0 sijpa. M3otornbl. PagroakTrBHbBIe nipeBpaienuys. [lepuos nosypacmnaja
aTOMHBIX si7jep.

AnepHble peakiuy. 3aKOHbI COXPaHEHHUS 3apsiZIOBOI0 U MaCCOBOIO Urcesl. DHePrus CBsI3U
aTOMHBIX sifiep. CBsI3b MacChl U SHeprum. Peakliu CvHTe3a U JiesieHus sjiep. VICTOUHUKY SHepruu
ConHila 1 3B&37,.

AnepHas sHepreTuka. JlelCTBUSI paIMOAKTUBHBIX U3/IyYeHUH Ha )KUBbIe OPraHU3MBI.
emoucmpayuu.

CrieKTphbl M3/TyUeHHUs U TIOTJIOIeHUSI.

CreKTpbl pa3/IM4HbIX Ta30B.

CnexTp BogoOpoza.

HabsoieHre TpeKoB B Kamepe BusibcoHa.

PaboTa CUéTUMKA HOHU3UPYIOIIUX U3TyUeHUH.

Perucrpanys U3yueHust IPUPOJHbIX MUHEPA/IOB U MPO/YKTOB.
JlabopamopHbie paGombl U ONbIMbL.

1.HabsmroieHre CTUIOIIHBIX U TMHEHYATBIX CIIEKTPOB U3/TyUYeHUs.

2.WccriefoBaHye TPEKOB: M3MepeHe SHepruu YaCTULIbl TI0 TOPMO3HOMY MyTH (110 GoTorpadusim).
3.M3mepeHue paiioakTUBHOTO (hOHa.

IToBTOPHTE/TBEHO-00001IAIOIHMI MOAYJTb.

[ToBTOpHTE/IEHO-060011IIAOIIMI MOZAY /I TTpeAHA3HaUeH [JIsi CUCTeMaTh3aliy 1 00001eH st
MpeIMeTHOTO COZIePyKaHUsI U OTIbITa JesTe/IbHOCTH, TPUOOPETEHHOTO MPY U3yUeHHUH BCero Kypca
GW3MKY, a Tak>Ke [Jis1 TOTOTOBKK K OCHOBHOMY I'OCYZapCTBEeHHOMY 9K3aMeHY 110 (U3MKe /ISt
00yyYaroImxcs, BBIOPABLINX 3TOT YUeOHBIN TIpeiMeT.

[Tpu “3yuyeHUM JaHHOTO MOAYJISI peanu3yroTCs U CUCTEMAaTU3UPYIOTCS BU/bI JesITeJIbHOCTH, Ha
OCHOBe KOTOPBIX 00eCcrieunBaeTCst OCTH)KEeHHe TTPeIMETHBIX U MeTarpeIMeTHBIX TJITAHUPYEMbIX
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pe3ynbTaToB 00yueHusi, HopMHUpYeTCs ecTeCTBeHHOHAYYHasi TPAMOTHOCTb: OCBOEHHe HayYHBIX
METO/IOB MCCJIe/IOBAHUs SIBJIEHUH TTPUPOAbI ¥ TEXHUKH, OB/ajileHre YMeHUsIMHU OOBSICHSATh
(busnyeckue siB/IeHNs1, IPUMeHsIsl TI0JTyYeHHble 3HaHUs, pellaTh 3a/jaud, B TOM UHuc/ie
KaueCTBeHHbIe U SKCIIepUMeHTa/lbHBbIe.

[IpuHLMINIHAIBHO /1eITe/IbHOCTHBIM XapaKTep JAaHHOTO pa3zesia peajn3yeTcs 3a CYET TOro, UyTo
oOyuaroIyecs BbITIOTHSIOT 3a/JaHHs], B KOTOPbIX UM I1pe/jiaraeTcs:

Ha OCHOBe TIOJTyYeHHBIX 3HAHWH Pacrio3HaBaTh U HAyUYHO OOBICHATH (U3UUeCKUe SIBJIEHUS B
OKpY’Karolllei Mprpo/ie U TOBCeJHEBHOMN XKU3HU;

HCII0J/Ib30BATh HAYYHbI€ MeTOAbI NCC/IeJOBAHUA Cl)I/IBI/IquKI/IX HBJIEHI/Iﬁ, B TOM 4UuKCJie Ojid ITPOBePKH

THUII0TEe3 U IOJIy4YeHUS TeOpeTUYEeCKUX BBIBOJOB;

00BACHATH Hay4HbIe OCHOBBI Hanbosiee BaXKHBIX ,E[OCTI/DKEHI/Iﬁ COBPEMEHHBIX TEXHOHOFHﬁ,
Hallpumep, NMpakTUYeCKOro UCI10/Ib30BAHUSA PA3/IMYHBIX UCTOUHHUKOB 3HEPIrvMv Ha OCHOBE 3dKOHA
MpeBpdaiieHud 1 COXpdHEHUA BCeX U3BECTHLIX BUOB SHEDPI'UH.

INTAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

W3yuenne pr3uKM Ha ypOBHe OCHOBHOI'O 0011iero 06pa3oBaHus HallpaB/IeHO Ha OCTIKeHHe
JTMYHOCTHBIX, MeTarpeIMeTHBIX U TMPeIMeTHBIX 00pa30BaTe/IbHBIX Pe3yJ/IbTaTOB.

B pe3sysibTare n3yueHust GU3MKU Ha yPOBHE OCHOBHOTO 0011iero o6pa3oBaHus y 00y4aroierocs
OyayT chOpMHUPOBaHBI CJ/IeYIOIIHe TUUHOCTHBIE Pe3yJbTaThl B YaCTH:

e 1) naTpUOTHUYECKOr0 BOCTIMTAHUA:

e - MposiB/IeHUe MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM (pU3MUeCcKoi
HayKU;

¢ - [1éHHOCTHOe€ OTHOIIeHHe K JOCTH)KeHUAM pOCCHﬁCKHX y‘léHbIX-(bI/BI/IKOB;
o 2) 'PaXJdHCKOIr'o 1 AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

* - TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CY’KeHUH 0011{eCTBeHHO 3HAUMMBIX U STUUECKUX
npo6sieM, CBSI3aHHBIX C MIPAKTHUECKUM TIPUMeHeHNeM JJOCTHKeHNH GU3UKY;

® - 0CO3HaHWEe BaXXHOCTU MOPa/IbHO-3TUUYECKHUX MPUHLIUIIOB B AeSITeIbHOCTA YYEHOr0;
e 3) 3CTeTUYeCKOro BOCIIUTAHUS:

¢ - BOCIIpUATHE SCTETUUECKHUX KAUYECTB (:l)HBquCKOﬁ HAYyKM: eé FapMOHHWYHOI'O TTIOCTPOEHUH,
CTPOroCTH, TOUHOCTH, JIAKOHHUYHOCTH;

e 4) leHHOCTH Hay4YHOI'0 IO3HAHUSA:
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- 0CO3HaHMe L[eHHOCTH (hr3UUYecKoi HayKH Kak MOIITHOTO MHCTPYMeHTa MI03HaHUs MUPa,
OCHOBBI Pa3BUTHSI TEXHOIOTUM, Ba)KHEHILIel COCTaBJISIFOLLEeHN KYy/IbTYypPhbI;

- pa3BUTHe Hay4YHOI1 JTF0O03HATE/ILHOCTH, MHTepeca K UCC/IeloBaTe/IbCKOM J1esiTe/TbHOCTH;
5) ¢popMupoBaHKs Ky/IbTYPbI 3J0POBbs H SMOLIMOHA/ILHOI0 0/1arono/IyYus:

- OCO3HaHMe IIeHHOCTHU 6e30macHOro 06p838 JKM3HH B COBpeMEHHOM TeXHOJ/IOTUYeCKOM MHpe,
Ba>)XHOCTH TIPpABUJI 0e3011acHOro roBeAeHUA Ha TPAHCIIOPTE, Ha 4OpOordX, C 3JIEKTPUYECKHUM U
TeIlJIOBBIM O60py,£[0BaHI/IEM B IOMAllIHUX YCJ/IOBUAX;

- c(OpPMHPOBAHHOCTH HaBbIKa pedieKCHH, TPU3HaHKe CBOETO MPaBa Ha OLIMOKY M TaKOTO >Ke
T1IpaBa y Ipyroro 4yeioBeKa;

6) TPy/A0BOr0 BOCIIMTAHUS:

- aKTUBHOE yuacTHe B PellIeHUH MPaKTHUeCKUX 3ajiau (B paMKaxX CeMbU, 00pa3oBaTe/TbHON
OpraHu3al{iy, TOpoJa, Kpasi) TeEXHOJIOTHYeCKOU M COLMaIbHOM HalpaB/IeHHOCTH, TPeOYIOImNX
B TOM UKMC/Ie U PU3NUeCKUX 3HaHU;

- UHTepecC K MPpaKTUUeCKOMY HM3yueHHI0 NpodeCcChii, CBSI3aHHBIX C (PU3HKOM;
7) 3K0/I0THYeCKOT0 BOCITUTAHUS:

- OpMeHTaLsI Ha MpUMeHeHre (pr3rUYeCcKUX 3HaHWH 715 pellleHus 3a7au B 001acTu
OKpY’Karolllel cpeibl, I/IaHMPOBaHMs ITOCTYNKOB U OLIEHKH UX BO3MOXKHBIX TIOC/Ie[CTBUN /151
OKpY’Karolllel cpeJbl;

- 0CO3HaHMe 17100a7bHOT0 XapaKTepa 9KOJIOTMUeCKUX MTP0o0JIeM U TyTel UX pelleHus;
8) ajanTanyu K M3MeHSIIIUMCS YC/I0BUAM COLMATbHON U MPUPOAHOM Cpefbl:

- HOTpE6HOCTL BO BBEII/IMO'Z[GI\/JICTBI/II/I IMPpHU BBITIOJTHEHHUHA I/ICCJ]e,Z[OBaHI/Iﬁ " TIPOEKTOB
(i)H3Hq6CKOﬁ HallipaB/IEHHOCTH, OTKPBITOCTL OIIBITY U 3HAHUAM ADYI'UX;

- TIOBBIIIIEHUE YPOBHS CBO€I KOMIIETEHTHOCTH uepe3 NMPaKTUUYEeCKYIO JeTe/lbHOCTb;

- HOTp@6HOCTb B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM 4Uuc/je Q)OPMYIII/IPOBEITB nuneu,
ITOHATHSA, TUIIOTE3bI O (I)I/IE}I/I‘-IECKI/IX 00BbeKTax u ABJ/I€HUAX;

- 0co3HaHue AedUITOB COOCTBEHHBIX 3HAHWH 1 KOMITETEHTHOCTeH B 00/1aCT! (DU3UKH;
- TIJIaHMPOBaHKe CBOEro Pa3BUTHs B IPHOOpeTeHUH HOBBIX (PHM3UUYeCKUX 3HAHUM;

- CTpeMJ/ieHre aHA/IM3WUPOBATH U BBIABJIATE B3dWMOCBSA3U IIPUPO/ABI, O6H.[€CTBE:1 1 S5KOHOMUKH, B
TOM 4ucCJ/ie C UCI10/1Ib30BaHHeM Cl)I/IBI/ILIECKI/IX 3H&HPII>1;

- OL|eHKa CBOMX JIeiCTBUM C YUETOM BJIMSIHUSI HA OKPYKaloOL[yt0 Cpe/ly, BO3MOKHBIX
171006a/TbHBIX TIOC/IE/ICTBUM.
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METAIIPEJMETHBIE PE3YJ/IbTATDI

B pesysibTaTe 0CcBOeHHs pOrpamMMeI o (HU3HMKe Ha YPOBHE OCHOBHOTO 0011iero obpa3oBaHus y
obyuarorrierocst 6yayT chopMUpOBaHbI MeTanpeAMeTHbIe pe3y/IbTaThl, BK/IIOYAIOIIe
T03HaBaTe/IbHbIe YHUBepCa/IbHbIe yueOHbIe eliCTBYSI, KOMMYHHUKATHBHbIE YHUBEPCATbHbIe
yueOHbIe /1eCTBUSI, PeTy/ISTUBHbIE YHUBEPCA/IbHbIE yueOHbIe elCTBYSI.

ITo3HaBaTe/TbHBbIE YHHBEPCAIbHBIE YUeOHbIe e CTBUS

Ba3oBble jornueckue JeMCTBHS:

BBIABJ/IATb U XdPAKTEPU30BATh CYL€eCTBEHHbIE ITPHU3HAKH 00LEeKTOB (HBHEHHﬁ);

yCTaHaB/IMBaTh CYIleCTBEHHBIHM MPU3HAK KIacCU(HUKAIMKU, OCHOBAHUS /1Jisi 000011eHUs U
CpaBHeHUS;

BBISABJ/IATb 3dKOHOMEPHOCTHU U MMPOTUBOPEUKA B PACCMATPUBAEMBIX (l)aKTaX, AaHHbIX U
Ha6J'II-O,E[eHI/I$IX, OTHOCAIHUXCA K (1)I/I3I/I‘JECKI/IM SAB/I€HUAM,

BBIABJIATH IIPUUYWMHHO-C/1€JCTBEHHbIE CBA3U IIPHU U3yUeHUH Cl)I/IBI/IIIECKI/IX SIBJIEHUI U
mponeccoB, Ae/1aTb BBIBOABI C MCII0/Ib30BaHHUEM AeAYKTHUBHBIX U UHAYKTUBHBIX
YMOBBKH}OquHﬁ, BbIABUI'ATb TUIIOTE3bI O B3dUMOCBA3AX q)HBquCKI/IX BeJIMUYHH,

CaMOCTOSITe/TbHO BBIOMPATh CIIOCO0 pertieHust yueOHoOM (u3nueckoii 3ajaun (CpaBHeHHe
HECKO/IbKUX BapUAHTOB pellieHus1, BLIOOp HauboJiee TOAXO/SIEro C YUETOM
CaMOCTOSITe/IHO BbI/I€JIEHHBIX KDUTEPHUER).

Ba3oBble ucciegoBaTe/IbCKUe JeMCTBUA:

HCII0J/Ib30BATh BOITPOCHI KdK I/ICCJIe,E[OBaTEJ'IbCKI/Iﬁ HWHCTPYMEHT I1O03HaHMWA,

TPOBOJUTH 110 CAMOCTOSITE/IbHO COCTaB/IEHHOMY I1/IaHy OIIbIT, HeC/IOXKHbIN (hH3UUeCcKnui
9KCTIepUMEHT, He0OoJIbIloe UcciefiloBaHue (PU3UUeCcKOoro sIBJIEHUS;

OLIEHWBATb HA IIPpUMEHHUMOCTDL U JOCTOBEPHOCTDb I/IH(i)OPMaL[I/II-O, MOJIyUeHHYIO B X0/Je
HCCieOBaHHUA WK SKCITIepUMEHTA,

CaMOCTOATe/ILHO (POPMY/TUPOBATH 0000IIeHNS U BHIBO/BI 110 pe3y/bTaTaM
MIPOBeIEHHOTO HAOJTIOZIeHHSI, OTIbITa, MCC/Ie/I0OBAHUS;

IMPOrHO3MPOBATE BO3MOKHOE ﬂaﬂbHEﬁmee pa3BuUTHE (bPI3PI‘-Ie€KPIX MMponeccoB, a TakXe
BBIIBUI'AThb ITPEAITI0I0O>XKEeHNA 00 mx Pa3BHUTHH B HOBBIX YC/IOBUAX M KOHTEKCTaX.

Pab6ota c uadopmarueii:

MIPUMEHSITh pa3/InUHbIe MEeTO/bl, THCTPYMEHTBI U 3alIPOCHI TIPH TTOKMCKe ¥ 0TOope
MH(OPMAaIUY WK JAHHBIX C YYETOM IpeI0’KeHHOU yueOHOM (r3ndecKkoii 3a1auy;
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* aHa/IM3UPOBATh, CUCTEMATU3MPOBATh U UHTEPIIPETUPOBATh MH(OPMALIUIO Pa3/TMUHbIX
BU/IOB U (DOPM Tpe/iCTaB/eHus;

*  CaMOCTOSITe/TbHO BBIOMpATh ONTUMAa/bHYIO OPMY Mpe/iCTaBIeHUs] HH(OPMaIUK 1
W/UTFOCTPUPOBATh pelllaeMble 3a/Jauil HeC/I0XKHBIMUA CXeMaMU, AuarpaMMaMU, HHOM
rpacdvKoii ¥ UX KOMOMHALIUSIMU.

KOMMyHI/lKaTI/IBHbIe YHUB€pPCA/IbHbIE y‘—IEGHbIe AEﬁCTBHH:

e B Xx0Je 00Cy>KeHUst yueOHOTO MaTepHrasa, pe3yJ/ibTaToB J1abopaTOPHBIX paboT U
MIPOEKTOB 3a/]aBaTh BOIPOCHI 0 CYIIIECTBY 00CY’KlaeMOl TeMbl M BbICKa3bIBaTh U/IEH,
Harle/leHHbIe Ha pellleHre 3a/jaud U TIof/epyKaHue OJiarokesiaTe/lbHOCTH OOIIeHus;

®  COINOCTAaBJISATb CBOM CYXK/I€HHS C CY)KAEHUSMU JPYTUX YUYaCTHUKOB /IMasora,
00OHapy>KHUBaTh pa3/iMuke U CXO/CTBO MO3ULIUN;

® BbIPAXKATb CBOIO TOUKY 3peHHA B YCTHBIX U IMTMCbMEHHBIX TEKCTaX;

e yOIMYHO TIPeJCTaB/ISATh Pe3y/IbTaThl BHITIOTHEHHOTO (PU3UYeCKOro OIbITa
(3KCTIepuMeHTa, UCCIie/IoBaHusl, TIPOEKTa);

e TIOHMUMATh U UCII0/Ib30BATh MPEUMYIIeCTBa KOMaHAHOW ¥ UHAWBUAYATHHON PabOThI MPH
pellieHM KOHKPeTHOM (r3nuuecKoil npobiemsi;

e IIPMHMMATh L[eJId COBMECTHOM [iedaTe/IbHOCTH, OPraHU30BLIBATh AeHCTBUS 110 eé
JIOCTDKEHHIO: pacrpe/ieisiTh PO/id, 00CYK1aTh MPOLIECCHI U Pe3y/IbTaThl COBMECTHOM
paboThl, 000011I1aTH MHEHHUST HECKOTBKHX JIFO/IEH;

e BBITIOJIHATb CBOKO YaCTb PabOTHI, OCTUTasi KAUECTBEHHOTO pe3yJ/ibTaTa 1o CBOeMy
HarpaBJ/IeHHIO U KOOPAVHUPYS CBOU JeUCTBUS C APYTUMU YieHaMH KOMaH/ibl;

e OIIeHMBATh KaUeCTBO CBOEro BK/Ia/ia B OOIIUI MPOLYKT M0 KPUTEPUSIM, CAMOCTOSTETbHO
c(hopMy/IMPOBaHHBIM YUaCTHUKAMH B3aUMO/IeHCTBUSI.

PerynsiTuBHBIE YHHBepCa/IbHbIE YUeOHbIe AeHCTBHSA
Camoopranusanus:

¢ BBISIB/ISTDH ITPO0JIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaI[USX, TPEOYIOIIUX /IS PELIeHHST
(bu3MUeCcKrx 3HaHUM;

® OpUEHTUPOBATBCS B Pa3/IMUHbIX MO/X0/AaX MPUHSATUS pelleHni (MHAUBUYaabHOe,
TIPUHSTHE pellieHUs B IPyTIIe, IPUHSATHE pellleHui rPynmoii);

® CaMOCTOSITEJIbHO COCTABJ/IATH aArOPUTM pelleHus1 GU3UUeCcKOU 3a/1auu UK T1aHa
WCCIIeIOBaHUs C YUETOM UMEIOIIUXCSI PeCYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
aprymMeHTHUpOBATh Ipe/ijlaraeMble BapUaHThI PellieHnH;

¢ Je/daTb BLI6OP 141 6paTb OTBETCTBEHHOCTD 3a pelleHue.
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CﬂMOKOHTpOJ’lb, 3M0].[I/IOHHJ'II:Hbll7’I HHTE/IJIEKT:

AaBaThb dJeEKBATHYIO OLIEHKY CUTYALIMU U TIpejiaraTh I1jlaH eé u3MeHeHus;

OOBSICHATH TIPUUMHBI I0CTIIKEeHUsI (HeIOCTYDKEHUsI) pe3y/IbTaToB JIesITeIbHOCTH, [IaBaTh
OLIeHKY TIPHOOPEeTEHHOMY OITBITY;

BHOCHUTb KOPPEKTHUBBI B /IeATe/IbHOCTD (B TOM UMC/Ie B X0/, BbIIIOJHEHUs (PU3UUeCKOTro
WCCJIe/JOBaHUSI WY TIPOEKTa) HA OCHOBE HOBBIX 00CTOSITENbCTB, N3MEHUBIINXCS
CUTyaL[|H, YCTaHOBJIEHHBIX OLIMOO0K, BO3HUKIIINX TPYAHOCTEH;

OLI€EHWMBATb COOTBETCTBHE PE3YyJ/IbTdTad LI€/IM U YC/IOBUSM;

CTaBUTH Cebsi Ha MeCTO JIPYroro yesoBeKa B X0/ie Criopa WK AUCKYCCUY Ha HayuHYIO
TeMy, TIOHUMAaTb MOTUBbI, HAMePEeHHs1 U JIOTUKY ApPYyroro;

IIpHU3HaBaThb CBOé IMpaBO Ha OI_HI/I6Ky IpH peleHnmn (1)I/I3I/IIJECKI/IX 3a/ia4 Wik B
YTBEPXAEHUAX Ha HAYUYHbIE TEMBI U TdKO€ JKe IIPpaBO APYToro.

INPEJMETHBIE PE3YJ/IbTATDBI

K KoHIly 00yueHus B 7 Kjacce ripeZiIMeTHbIE Pe3yJ/ibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpPMHPOBAHHOCTH y 00YUarOLUXCS YMEHHIA:

HICTI0/Ib30BaTh MOHATUS: (pr3UUecKre U XUMUUeCKUe siB/ieHUs], Hab/o/ieHue,
5KCIIepUMeHT, MOJe/lb, TUI0Te3a, eiMHHULbl (PU3MUYeCKHUX BeJIMUKH, aTOM, MOJIeKy/1a,
arperatHble COCTOSIHUS BellleCcTBa (TBEp/0e, )KUIKOe, Ta3000pa3Hoe), MeXaHHUeCcKoe
JIBIDKeHHe (paBHOMepHOe, HepaBHOMePHOe, MPSIMOJIMHENHOe), TPaeKTOpHs,
paBHOZelcTBYytOLIas cuia, Aedopmarus (yrpyras, IylacThyeckas), HeBeCOMOCTb,
coo01jaro1yecs cocy/bl;

pas3nuyarth siBneHus (guddysus, TerioBoe JBWKeHWe YaCTHL] BellleCTBa, paBHOMEPHOe
[IBIDKeHHe, HepaBHOMepHOe /IBIKeHNe, UHepLYsl, B3aMMO/IefICTBHe TeJl, paBHOBeCHe
TBEPABIX TeJ C 3aKPeIJIEHHOM OChIO BpallleHUs], [lepe/iaua JlaBjieHus TBEPbIMU TelaMH,
JKAJKOCTSMU U razaMH, aTMOC(epHOe /laB/ieHue, [JlaBaHue TeJl, IpeBpallieHus
MeXaHUUYeCKOM SHepryu) Mo OMKUCaHMIO0 X XapaKTePHbIX CBOMCTB U Ha OCHOBE OIIbITOB,
JleMOHCTPUPYIOLLMX JJaHHOe (Pr3UUYecKoe sIBIeHUE;

pacrio3HaBaTh MPOsiB/ieHNe U3yUeHHBIX (PM3NUECKUX sSIB/IEHUH B OKPY>KarollleM MUpe, B
TOM uucie (pu3nueckue siB/ieHUs B TIPUPO/ie: TIPUMepPhI ABMXKEHUSI C Pa3/IMUHbIMU
CKODOCTSIMU B >KUBOU U HE)KHUBOU MPUPO/e, JeHCTBUE CUJTbI TPEHUS B TIPUPOJe U
TeXHUKe, B/IUsIHHEe aTMOC(HepPHOro JaB/ieHUst Ha XKMBOW OpraHU3M, I/laBaHUe pPhIO,
pbIYary B Tejie Uej0BeKa, MPH 3TOM TepeBOIUTh MPaKTUUeCKYH0 3a/jauy B yueOHYIO,
BbIZIEJISITh CYLI[eCTBEHHbIe CBOMCTBA (MPU3HAKK) (U3NUYECKUX SIBJIEHUM;

OIMUCBIBATH U3YyUEHHLIE CBOICTBA Te/I U Cl)I/I3I/II-IECKI/Ie sIBJIEHUS, UCTI0J/Ib3YyS Cl)I/I3I/I‘-IE‘CKI/Ie
Be/TMUYHHBI (MaCCEl, O6'béM, IMJIOTHOCTH BeleCTBd, BpeMs, IyTb, CKOPOCTb, CpeAHAA

CKODPOCTB, CWJIa YIIPYI'OCTH, CHUJ/ia TSXKECTH, BeC TeJ/ld, ChJid TPDEHUA, NdBJ/I€HHEe (TBép,[[Ol"O
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TeJIa, >KUAKOCTH, Ta3a), BbITAJIKUBAIOI[Asi CU/la, MeXaHuuecKasi paboTa, MOILIHOCTb,
T/IeY0 CUJTbl, MOMEHT CHUJIbl, KO3(DPULIMEHT T10/Ie3HOT0 AeiCTBUS MeXaHU3MOB,
KUHeTUYeCKasl ¥ MoTeHI[Ma/IbHast SHeprus), TPU OMHMCaHUM MPaBUIbHO TPAKTOBATh
(br3MUecKuii CMBIC UCTIONB3yeMbIX BeJIMUMH, UX 0003HAUeHUs U eJUHUL[BI (DU31UeCKUX
Be/IMUMH, HAXOAUTb (DOPMYJIbl, CBSI3bIBAIOLIUE JaHHYIO (PU3NYECKYIO BEJIMYUHY C
JIPYTUMU BeJIMYMHAMU, CTPOUTh rpaMKX M3yUeHHbIX 3aBUCUMOCTEN (PU3NYeCcKuX
BeJIMUUH;

XapaKTepu30BaTh CBOWCTBA Tell, (pr3UuecKre SIBJIEHUS U MPOLIeCChl, MCII0JIb3YS IIpaBUa
CoXKeHUs CUJ (BZIO/Ib OHOM MpsIMOM), 3aKOH ['yka, 3akoH [lackass, 3akoH Apxume[a,
TIPaBU/IO paBHOBecHs1 pbiuara (6/10Ka), «30/10TOe MPaBUI0» MEXaHUKU, 3aKOH
COXpaHeHMs MeXaHU4eCKOM 3Hepruu, py 5TOM JaBaTh CJI0BECHYIO (POPMY/IUPOBKY
3aKOHa Y 3alIMChIBaTh €0 MaTeMaTUUeCKoe BbIPa)KeHUE;

00BSICHATL (hU3HUECKUe SIBIEHUS, TIPOLIECCHI U CBOMCTBA TeJl, B TOM UKMC/Ie U B KOHTEKCTe
CUTYyaLUi TIPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BbISIBJISATh MPUUMHHO-CJ/Ie[ICTBeHHbIe
CB$I31, CTPOUTH 00BbsICHeHHe U3 1—2 JIOTHYeCcKUX LIaroB C OTMOPOi Ha 1—2 u3yueHHbIX
CBOMCTBa (PU3HUUECKUX SIBJIEHUH, (DU3NUECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelliaTh pacuéTHbie 3a7aun B 1-2 eliCTBUS, UCTIONb3YsT 3aKOHBI U (hOPMYJIbI,
CBs3bIBaKOIIMe (hH3UUecKre BeJTMUMHBI: Ha OCHOBe aHa/lM3a YCIO0BHS 3a/jauM 3aliChIBaTh
KpaTKoe YCJI0BHe, TO/ICTaB/IsATh PU3NUecKre BeJTMUKMHbI B OPMYJIbI U TTPOBOIUTh
pacuéThbl, HAXO/IUTh CIIPAaBOYHbIE JJaHHbIe, He0OXOAUMbIe /IJIs pellieHus 3a/1ay,
OLIeHMBATh PeaJIMCTUYHOCTh MOMyUeHHOU (hH3UUeCcKoi BeTMUMHbI;

pacrio3HaBaTh Mpo6/ieMbl, KOTOPbie MOYKHO PeIIUTh TIPU TTOMOIIU (GU3NUeCKUX MeTO/IOB,
B OTNKCAaHWUU UCCJIe[0OBaHUs BbIZIE/IITh POBepsieMoe TIpe/iNo/o)KeHue (Turnoresy),
pa3/uyaTh U UHTEPIIPeTUPOBATh MOJyueHHbIH pe3y/ibTaT, HaX0UTh OLIMOKH B X0O/e
OTbITA, [lefIaTh BBIBO/IbI 110 €0 pe3y/bTaTaM;

MIPOBO/IUTH OMBITHI TI0 HAO/TFOIEHUIO (PU3UUECKUX SBJIEHUN W (GU3NUYEeCKHUX CBOMCTB
Ten: GopMyMPOBaTh TIPOBepsieMble TIPe/ITI0/I0KeH s, COOMPATh YCTAHOBKY U3
TIpe//I0yKeHHOT0 060pyI0BaHus, 3aMMChIBaTh X0/ OMbiTa U JOPMY/TUPOBAThH BLIBO/IBI;

BBITIO/THATD TIPSIMbIe U3MEPEHUs paCCTOSTHHSI, BpeMeHH, MacChl Tesla, 00bEMa, CHITbI U
TeMIIepaTyphl C UCTIOIb30BaHUEM aHAIOTOBBIX U ITU(PPOBBIX TPUOOPOB, 3aITUCHIBATh
MoKa3aHust TPUOOPOB C YUETOM 3a/]laHHOMN abCOTFOTHOM MOTPENTHOCTH U3MEPEeHUH;

TPOBO/IUTH UCC/Ie[JOBaHKe 3aBUCUMOCTH O/THOM (h13MUeCKOU BeJTMUMHBI OT JIPYTOM C
WCTIO/Tb30BaHKEM TPSIMBIX M3MePeHHH (3aBUCHMOCTH IMyTH PABHOMEPHO JBMIKYILIETOCS
TeJIa OT BDEMEHH JIBIDKEHUS Tesla, CUJIbI TPEHHUS CKOJTRKEeHUS OT Beca TeJla, KauecTBa
00paboTKM TTOBEPXHOCTEH Te/T ¥ He3aBUCUMOCTH CHJTbI TPEHUS OT TI/IOIIA T
COTIPUKOCHOBEHUSI TeJl, CU/Ibl YIIPYTOCTU OT YAJIMHEHUS TIPY>KUHBI, BbITaTKHUBAIOI[ei
CUJbI OT 00BEMA MOTPY>KEHHOM UaCTH Tejla U OT TVIOTHOCTH >KUJKOCTH, eé
He3aBUCUMOCTHU OT TUIOTHOCTH TeJia, OT IJ1yOHHBI, Ha KOTOPYIO TIOTPY’KeHO TeJio,
yCJIOBUH T/IaBaHUS TeJl, YC/IOBHI paBHOBECHS pbluara M 6/10KOB), y4acTBOBATh B
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TJIaHUPOBAaHUM yueOHOTO MCC/Ie/I0BaHus, COOMPATh YCTAHOBKY U BBITTOJTHSTH
W3MepeHus, cieflysi MpeJ/IoKeHHOMY IJ1aHy, PUKCUPOBATh pe3y/ibTaThl MOTyUeHHON
3aBUCUMOCTH (PU3MUECKUX BeJTMUMH B BU/IE MPe/JI0’KeHHBIX Tab/vL] ¥ rpadyKoB, Je/aTh
BBIBO/IbI 110 pe3yJ/IbTaTaM UCC/Ie/l0BaHus;

MPOBOAUTH KOCBEHHbIe U3MepeHus (hr3nuecKUx BeJIMUrH (TJIOTHOCTD BelljeCcTBa
JKAJKOCTH Y TBEPZOrO TeJla, CKUjla TPEeHHUsI CKOJIb)KeHUs1, JaB/ieHrue BO3/yXa,
BbITA/IKABAOLasi CUJ/a, IeMCTBYIOLIAs Ha MOrPY>KEHHOE B )KUIKOCTh TeJIo,
KO3(D(ULMEeHT 110J/Ie3HOT0 AeUCTBUS TIPOCTHIX MEXaHU3MOB), C/ie[ysi IPe//I0KeHHOM
WHCTPYKLIUW: TIPU BBITIOJIHEHUW U3MepeHU coOHpaTh 3KCIIePUMEHTA/IbHYI0 YCTaHOBKY
1 BBIUMC/IATE 3HaUeHHe NCKOMOM Be/IMYMHBL;

cobJtroiaTh MpaBrIa TEXHUKY 0e301acHOCTH py paboTe ¢ 1abopaTopHBIM
obopyoBaHueM;

yKa3bIBaTh TIPUHIIUITHI [IeHCTBUS TIPUOOPOB M TEXHUUECKUX YCTPOMCTB: BeChl,
TEPMOMeTp, AMHaMOMETP, COOOBIIIar0IHecst COCY/Iibl, DapoMeTp, pbluar, MOJABWKHBIA U
HETIOJIBM)KHBIN 0J10K, HaK/IOHHASI TI/IOCKOCTB;

XapaKTepr30BaTh MPUHLUIIBI 1eHCTBUS W3yUeHHBIX PUOOPOB U TEXHUUECKUX
YCTPOMCTB C OTOPOM Ha UX OMUCaHUs (B TOM UHMC/Ie: TIOALIUITHUKH, YCTPOHUCTBO
BO/IOTIPOBO/IA, TUPAaBIMUECKHUI MPecc, MaHOMeTp, BLICOTOMED, TIOPLIHEBOM HACOC,
apeoMeTp), UCII0JIb3ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJIEHUH U He0OX0AUMbIe
(bu3nyeckrie 3aKOHBI M 3aKOHOMEPHOCTH;

TIPUBOZUTE TIPUMEPHI (HaX0JUTh UHGOPMAILIHIO O MPUMepax ) MPaKTHUeCKOT0o
WCTI0/Tb30BaHus (PU3UUECKUX 3HAHWM B TOBCEHEBHOM YKU3HU /1J1s1 0OecTieueHus
6e30I1acHOCTH TP 00paIlieHnH ¢ TpUbopaMy ¥ TeEXHUUEeCKHUMH YCTPONCTBaMH,
COXpaHeHWUs 3/J0POBbsI U COOJIIOIeHNsI HOPM SKOJIOTUUEeCKOT O TIOBeZIeHHs B
OKpY’Karollleu cpeje;

OCYILIeCTBJISATH OTOOP UCTOYHUKOB MH(OPMaLK B VIHTepHETe B COOTBETCTBUU C
3a/]JaHHbIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUW 1 ITyTEéM CpaBHEHUS
Pa3/IMUHBIX UCTOYHUKOB BbI/Ie/ISITh UH(OPMALHIO, KOTOpast SIBJISIeTCSl MPOTUBOPEUUBOM
WA MOJKET OBITh HeJJ0CTOBEPHOM;

WCTIO/Ib30BaTh TP BBITIOJTHEHUH YUeOHBIX 3a/laHui HayuHO-TIOMYJ/ISIPHYIO JIUTepaTypy
(hM31UYeCKOro cofiep>kaHus, ClipaBOYHble MaTepuasbl, peCypchl ceTd VIHTepHeT, B1azieTb
NprémMaMu KOHCIIeKTUPOBaHUs TEKCTa, peobpa3oBaHysi MH(GOpPMaLIMK U3 OJHOM
3HAaKOBOW CUCTeMBI B JIDYTYIO;

Co3/1aBaTh COOCTBEHHbIE KPAaTKHe MUCbMEHHbIE U YCTHBIE COOOIIeHUsI Ha OCHOBe 2—3
HMCTOUHUKOB WHGMOpMaIii (GHU3NUECKOTO COZiepKaHus, B TOM UKCJIe MyO/IUYHO fie/laTh
KpaTKue cooO0IIeHUst 0 pe3y/ibTaTaxX MPOeKTOB WM yueOHbIX UCC/IeJOBaHUM, TIPH 3TOM
rPaMOTHO MCII0/Ib30BaTh W3YUeHHBIN MOHATUMHBIN arirapaT Kypca (GHU3UKH,
COTIPOBO’K/ATh BHICTYTI/IEHHE TIPe3eHTaliel;
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e [IpY BBITIOJTHEHUH Y4eOHBIX TTPOEKTOB U UCC/IeJOBAaHMI pacripefiesisiTb 00s3aHHOCTH B
rpyIIe B COOTBETCTBUU C TIOCTaB/IE€HHBIMH 3a/jayaMU, C/1e[JUTh 3a BbIMOIHEHWEM IIaHa
JIeNCTBUM, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BK/IaZ B ZIeSITe/TbHOCTD TPYTIITbI,
BbICTPauBaTh KOMMYHUKAaTUBHOE B3aUMO/IEMCTBUE, YUUThIBAs MHEHHE OKPY>KatOIUX.

K xoH11y 00yueHus B 8 Kiacce rpeZiMeTHbIe pe3ysibTaThl HA 6a30BOM YPOBHE JO/DKHBI OTPaKaTh
c(OpPMHPOBAHHOCTH y 00YUArOLXCS] YMEHHIA:

®  HCIMO/b30BaTh MOHATHUS: Macca U pasMepbl MOJIEKY/1, TETJIOBOE [IBUKEHHE aTOMOB U
MOJIeKYJI, arperaTHble COCTOSIHUSA Bell|eCTBa, KpUCTa//InuecKre U aMopdHble Tesa,
HaCbIIIeHHbIM 1 HeHaChIIeHHbIM Map, BJa)KHOCTb BO3/lyXa, TeMIlepaTypa, BHyTPeHHsIs
SHeprus, TerJIOBOU [IBUraTe/ib, 3JIeMEeHTapHbIN 3/IeKTPUUECKUU 3apsifi, 3/1eKTPUYecKoe
T10J1e, IPOBO/IHVKU U [IU3JIEKTPUKY, [IOCTOSIHHBIN 3/IEKTPUUECKUN TOK, MarHUTHOE T10JIe;

e pasnuuarh sBJIeHHs (TeIJIOBOe pacllMpeHre U CKaTre, Teryionepesaya, TerjaioBoe
paBHOBecHe, CMauKlBaHUe, KalW/UIIpHbIe SIBJIeHUs], UCT1apeHue, KOHZeHCaLys,
T/1aB/ieHre, KpUcTaau3anus (0TBep/ieBaHue), KUIeHue, Terionepezaua
(TerIorpoBOAHOCTb, KOHBEKLIWS, U3TyUeHUe), 3/1IeKTpU3alLiysi Tesl, B3auMOoJeicTBre
3apsifioB, EUCTBUS 3/IEKTPUUECKOT0 TOKA, KOPDOTKOe 3aMbIKaHHe, B3aUMO/IelCTBHe
MarHUTOB, /IeliCTBMe MarHUTHOTO T0JIs1 Ha TIPOBOJHUK C TOKOM, 3/IeKTPOMarHUTHast
MHAYKIMS) TI0 ONTHMCAaHUI0 UX XapaKTepPHBIX CBOMCTB 1 Ha OCHOBE OITBITOB,
JEMOHCTPUPYIOLIUX AaHHOe (U3UUYECKOe SIBJIeHHE;

e pacrio3HaBaTh MPOsIBJIeHNEe U3yUeHHbIX (PM3MUYEeCKUX SIBIEHUI B OKPY’KarollieM Mrpe, B
TOM 4Kc/e pr3nueckue siBJIeHNs B TIPUPO/e: TOBEPXHOCTHOE HaTsDKeHUe U
KanWIsIpHbIe sIBJIeHUs B IPUPO/ie, KPUCTAJIIbI B IPUPOJe, u3nydyeHre ComHLa,
3amep3aHue BOJ0EMOB, MOpPCKHe Opu3bl, 0O0pa3oBaHKe poChl, TyMaHa, UHesl, CHera,
3/1IeKTpUYeCKHe sIBJIeHHsI B aTMOC(epe, 3/IeKTPUUeCTBO )KUBbIX OPraHU3MOB, MarHUTHOE
roJie 3emMsy, Jipeli¢ MO/FOCOB, POJIb MarHUTHOTO T10JIS1 IJIS1 )KM3HU Ha 3eMJle, MOJIsIpHOe
CHsIHUe, TIPY 3TOM I1ePeBO/IUTh NPAaKTHUECKYIO 3a/lauy B yueOHYI0, BbI/IeNATh
CyllleCTBeHHbIe CBOMCTBA (NPH3HAKW) (U3NUECKUX SIB/IEHUN;

e OMNHMCHIBaTh U3yUEHHbIe CBOMCTBA Te/ U (pU3nUecKUe sIBJIeHUs, UCTIOMb3Ys (PU3NYecKue
Be/IMUMHBI (TeMIepaTypa, BHyTPEHHSIS1 SHepPIUsi, KOJIMUeCTBO TeIIOThI, yAe/lbHast
TeTJI0EMKOCTh BeIlleCTBa, y/efbHas TersioTa IiaBjeHus], yAe/lbHas TerioTa
napoo0Opa3oBaHusl, y/ie/IbHasi TEMJIOTa CrOPAHKs TOTUIMBA, KO3(hdUI[UEHT T10/1e3HOTO
JIeVICTBUS TeIVIOBOW MalllMHbl, OTHOCUTE/IbHAS BII&)KHOCTb BO3/lyXa, 3JIeKTPUYeCKUU
3apsifi, Cv/a TOKa, 3/IeKTpUUeCcKoe HarpshkeHue, CONPOTUBIIeHVe IPOBO/IHYKA, ye/bHOe
COTIPOTHUBJIEHUE BellecTBa, paboTa ¥ MOIHOCTb /IeKTPUUECKOT0 TOKa), MPH OMUCAaHUU
TIPaBU/IBHO TPAKTOBaTh (PU3NUECKHI CMBIC/T UCII0/Ib3yeMbIX BelIMUMH, 0003HaueHus 1
eJMHULIbI (PU3MYEeCKUX BeJIMUUH, HAXOAUTh (POPMYJIbl, CBSI3bIBAIOLLME JAHHYHO
(hr3nuecKyto BeIMUMHY C JPYTUMU BeJIMUMHAMU, CTPOUTh IPAPUKN U3yUeHHBIX
3aBUCUMOCTeN (U3NUYeCcKuX BeJTMUUH;

¢ XdPdKT€PHU30BdTb CBOMCTBAa TeJI, Q)HBHHECKI/IE sSIBJIEHHWS U IMTPOLIECChI, UCII0J/Ib3Yy4

OCHOBHBI€E IT0JIO>KEeHHA MOHEKyanHO-KHHETH‘-IECKOﬁ TeOpHHU CTPOEHU BEIlleCTBa,
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TIPUHLMIT CyTIepPrHO3ULMU 110J1eH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHeHUs 3aps/a,
3akoH OMa /17151 yuacTKa 1jend, 3aKoH /bxoysis—/leH1a, 3aKOH COXpaHeHus1 3HepIruu, Ipu
3TOM /laBaTh C/I0BECHYIO (hOPMY/IMPOBKY 3aKOHA U 3alMChIBaTh €0 MaTeMaTuyeckoe
BbIDa)KEHUE;

00BSICHATD (hH3MUeCKHe TIPOLIeCChl M CBOMCTBA TeJl, B TOM UHC/Ie U B KOHTEKCTe
CUTyalMi NPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISIB/SATh IPUUUHHOC/IEJCTBEHHbIE
CBSI3U, CTPOUTh 00BbsICHEHHE U3 1—2 JIOTHUeCKUX 1ar0B C OMIOPOM Ha 1—2 U3yueHHbBIX
CBOMCTBA (PU3HMUECKUX SIBJIEHUM, (DU3NUECKHUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pellaTh pacuéTHble 3a7jaud B 2—3 1eHCTBUS, UCTIO0/b3Ysl 3aKOHbI U (HOPMYJIbI,
CBsi3bIBaIOLMe (hr3nuecKre BeJIMUMHbI: Ha OCHOBE aHa/ln3a yC/I0BHS 3a/jlauM 3alUChbIBaTh
KpaTKOe YC/IOBHE, BBISIB/ISIT HE/IOCTATOK JJAaHHBIX /ISl PeIIeHus 3a/lauM, BEIOUPATh
3aKOHBI ¥ (hOpMYyJIbI, HEOOXOJUMBIE /I/IS1 €€ pellleHus], POBOAUThL PACUEThI U CPaBHUBATD
MoTyueHHOe 3HaueHue (PU3M4eCcKoi BeJTMUUHbI C U3BEeCTHBIMU JJaHHBIMU;

pacrio3HaBaTthb Mpo0/ieMbl, KOTOPbIe MOXXHO PEIIUTh MPH IMOMOIIH (GHU3UYeCKUX MeTO/IOB,
WCII0/1b3Ys1 OTMCaHKe UCC/IeJOBaHMsl, BbIZIe/ISITh TIPOBepsieMoe TIPe/ITI0/I0KeHue,
OLIeHMBATh MPaBUILHOCTh TOPsA/IKa MPOBE/|eHUsI UCC/Ie[JOBaHus, [e/laTb BbIBO/bI;

TIPOBOJUTD OTIBITHI 10 HAO/MIOIeHUI0 PU3NUeCKUX SIBJIeHUH WK (U3NUeCKUX CBOMCTB
Tes1 (KanwuIsipHbIe sIBJIeHUs], 3aBUCUMOCTh JlaB/ieHHs1 BO3/lyXa OT ero o6béma,
TeMIepaTypbl, CKOPOCTH TPOLiecca OCTbIBAHMS M HarpeBaHUs MPY U3MyUeHUM OT LiBeTa
n3nyyvarolen (MmoraoLarolen) MOBePXHOCTH, CKOPOCTb UCIapeHHUst BOJbI OT
TeMIlepaTypbl XKUAKOCTH U IJIOMIA/IA €€ TIOBePXHOCTH, 3JIeKTpU3aLys Tel U
B3aMMO/IeMCTBHE /IeKTPUUECKUX 3apsiZioB, B3aUMO/eHCTBYEe MTOCTOSTHHBIX MarHUTOB,
BU3ya/iU3aliysi MarHUTHBIX T10JIei OCTOSIHHBIX MarHUTOB, A€MCTBUSI MAarHUTHOTO TI0JIsI
Ha MPOBO/JIHMK C TOKOM, CBOMCTBA 3/1IeKTPOMarHuTa, CBOMCTBA 3/1eKTPOBUraTessi
TOCTOSIHHOTO TOKa): (hOpMYJTUPOBATh MPOBepsieMble TIPeTIoN0XKeHu s, CoOOUpaTh
YCTaHOBKY U3 TIPe/IJIOKEHHOT0 000PYZI0BaHUSs, OTIMCHIBATh XOZ OTIbITa U
(hopMynpoBaTh BHIBOJbI;

BBITOJIHSTh MPsiMble U3MepeHUsl TeMriepaTypbl, OTHOCUTeTbHOM B/Ia)KHOCTH BO3/1yXa,
CHJIbI TOKA, HaMpsDKeHHsI C MCTI0/Ib30BaHWeM aHaIoTOBbIX MPUOOPOB U JATUYMKOB
(hr3UuecKrx BeJIMYMH, CDaBHUBATh Pe3y/IbTaTbl U3MEPEeHU C YUETOM 3a/]JaHHOU
abCoJTIOTHOM TIOTPEITHOCTH;

MPOBOJUTH UCC/Ie/I0BaHUE 3aBUCMMOCTU OIHOM (PU3MYeCKOW BeJIMUMHBI OT APYToU C
VICTI0/Tb30BaHMEM MPSMbIX U3MepeHuH (3aBUCMMOCTb COTIPOTUBJIEHHS TIPOBOJHUKA OT
€r0 /IJIMHBI, TUIOLa/IY TIOTIePeUHOro CeueHus U y/eJIbHOTO CONPOTHB/IEHUS BellleCTBa
TPOBOJHUKA, CUJTbI TOKA, U/ylllero yepes MPOBOAHUK, OT HaMpsDKeHUs1 Ha MPOBOJHUKE,
rccrejoBaHue MOC/e[0BaTe/IbHOTO U Mapasijie/lbHOr0 CoeJUHeHUM MPOBOJHUKOB):
TJIaHUPOBATh MCC/Ie/I0OBaHNe, COOMPATh YCTAaHOBKY U BBITIOHATE U3MEPEeHHUs], C/Iefyst
TpeJ/I0KeHHOMY T1/71aHy, (PUKCHPOBaTh pe3y/ibTaThl [10/yueHHON 3aBUCUMOCTHU B BUJle
Tabu1] v TpadUKOB, ZiesIaTh BEIBO/BI 10 pe3y/IbTaTaM MCCIe0BaHuS;
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MIPOBO/IUTH KOCBEHHbIe H3MepeHus (H3UUecKrX BeJIMYMH (yebHas TeyIOEMKOCTb
BeIIleCcTBa, COMPOTHB/IEHEe TIPOBOJHNKA, Pab0Ta M MOIL[HOCTh 3/IEKTPUYECKOTO TOKA):
TJIAaHUPOBAaTh U3MepeHuUs, COOMpaTh IKCIIePUMEHTAIbHYIO YCTaHOBKY, CIe/lysi
TIpe/i/I0O’KeHHOW MHCTPYKLIMY, Y BIUMC/IATH 3HaUeHHe BeJINYUHBI;

cobJtroiaTh MpaBUIa TEXHUKY 06e30MacHOCTH Tpu paboTe ¢ 1abopaTopHbIM
obopyzoBaHueM;

XapaKTepU30BaTh MPUHLIUIIBI [IeMCTBUS M3yUeHHBIX PUOOPOB U TEXHUYECKHX
YCTPOUCTB C OMOPOX Ha UX OMKCaHKUs (B TOM YMCJIe: CUCTeMa OTOI/IEHUS [JOMOB,
TUTPOMETp, MapoBasi TypOMHa, amriepMeTp, BOJIbTMETP, CUETUUMK 3/IeKTPUUeCKOM
SHEPrUH, 371eKTPOOCBETUTE/IbHbIE ITPUO0PBI, HarpeBaTe/bHbIe 3/1eKTPONpHUOOpkI
(puMepsl), 371eKTpUUeCcKHe Npe/jOXpPaHUTe T, 3J1eKTPOMarHuT, 3/1eKTpoJBUraTe b
MOCTOSIHHOT'O TOKa), UCII0/Ib3Ys 3HAHUSI O CBOMCTBaxX (PU3NUECKUX SIBJIEHUH U
HeoOXoAuMble (pr3rUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIe TEXHUUECKHUe YCTPOMCTBA U U3MePUTe/IbHbIe TIPUO0PHI 10
CXeMaM M CXeMaTHYHbIM PUCYHKaM (>KUJKOCTHbIN TEDPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMeETP, [IBUraTe/ib BHyTPEHHET 0 CrOPaHusl, 3/IeKTPOCKOII, Pe0CTaT), COCTaB/IsITh
CXeMbl /IeKTPUUeCKUX Lierlel € rocsiefioBaTe/IbHbIM U Mapasiie/lbHbIM COeJUHEeHUeM
3JIEMEHTOB, pa3/inyasi YCJIOBHbIe 0003HAaUeHUS 3/IEMEHTOB 3/IEKTPUUECKUX 1]eTIel;

TIPUBO/IUTH MPUMephI (HaX0AUTb MH(POPMALIMIO O TTPUMepax) MPaKTUYeCcKoro
WCIT0/1b30BaHus (pU3NUeCKUX 3HAaHWH B TIOBCEJHEBHOM JKHU3HU it 00ecIieueHust
6e3omacHOCTY TIpY 0OpallieHruH C TpUOopaMy U TEXHUUYECKUMU yCTPOHCTBAMU,
COXpaHeHWUs 3/[0POBbsI U COOJIIOIeHNsI HOPM SKOJIOTHUUEeCKOTO TIOBeZIeHHs B
OKpY’Karolllen cpefe;

OCYILIeCTBJIATh OMCK MH(OopMaLuu (usnueckoro cojepkaHusi B IHTepHeTe, Ha OCHOBe
VMMEOIINXCST 3HaHUH U TIyTEéM CpaBHeHUsI JOTIOJTHUTeTbHbIX UICTOUHUKOB BbIZIE/SITh
HnH(MOpPMalLIMI0, KOTOpast IBJISIeTCS IPOTUBOPEUUBOL UM MOXKET OBITh HeIOCTOBEPHOM;

WCTO0/Ib30BAaTh NP BBITIOJHEHUH YUeOHBIX 3a/laHui HayuHO-TIOMYJ/ISIPHYIO JIMTepaTypy
(bu3ryecKoro cofiep>kaHusi, CripaBOUYHbIe MaTepuaJibl, pecypchl cetd IHTepHeT, B/iafieTh
npréMaMU KOHCTIEKTUPOBaHUsI TeKCTa, Ipeobpa3oBaHusi MHPOPMaLIMK U3 OFHOM
3HAaKOBOU CUCTeMbI B JIPDYTYIO;

Co37aBaTh COOCTBEHHbBIE NMMChbMEHHbIe U KpaTKHe YCTHbIe co00IIeHus, 00001as
uH(OpMAaLHIO U3 HECKOJIBKUX UCTOUHUKOB (DU3MUECKOTO COZIEPXKaHMUsI, B TOM UHC/IE
ny0/IMYHO TIPe/ICTaB/ISATh Pe3y/IbTaThl IPOEKTHOW W/IK UCC/Ie/I0BaTe/TbCKOM
JesiTeTbHOCTH, TIPY 3TOM IPaMOTHO MCII0/Ib30BaTh W3y4YeHHbIN MTOHATUHHBIN arapar
Kypca (pU3MKH, COTIPOBOX/IATh BLICTYIIJIEHUE TIpe3eHTaLuel;

TPpH BBITTIOJTHEHHUN yq66HbIX MMPpOEKTOB U I/ICCJ'Ie,[[OBaHI/Iﬁ CI)I/IBI/I‘JECKI/IX rnponeccoB
pacrpeneniaTb 00s13aHHOCTH B rpyrire B COOTBETCTBUH C IMTOCTAB/IEHHBIMHU 3a/ld4YaMU,
CJIeUTh 3d BBINIO/THEHKWEM I1/IdHa AEﬁCTBHﬁ M KODPEKTHPOBATL €ro, aIeKBATHO
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OLI€eHMBATb COOCTBEHHBIN BKJ/Ia/l B AeATe/IbHOCTD I'PYIIIIbI, BEICTDAWBATD
KOMMYHHKATHUBHOE BBaHMOAEﬁCTBHe, MPOSABJISAA TOTOBHOCTD pa3pellaTb KOHCl)HI/IKTbI.

K KoHLly 00yueHus1 B 9 Kj1acce TpeJ]MeTHbIE pe3y/bTaThl Ha 6a30BOM YPOBHE JI0JDKHBI OTPaXKaTh
c(OpPMHPOBAHHOCTH y 00YUArOLUXCS] YMEHHIA:

VICTI0JTb30BaTh TIOHATHS: CUCTEMA OTCYETa, MaTepyasbHas TOUKa, TPAeKTOpUS,
OTHOCUTE/IbHOCTh MeXaHMUeCKOro JABWKeHUs, AedopMalus (yrpyrasi, rjaactTiuueckas),
TpeHuUe, L|eHTPOCTPeMUTe/IbHOe YCKOPeHKe, HeBeCOMOCTh U Meperpy3Ku, LIeHTP
TSDKeCTH, aDCOMIOTHO TBEP/I0e TeJIO, LIEHTP TsHKECTU TBEPZOTO Tejla, pABHOBECHe,
MeXaHWYeCKre KomeOaHusi U BOJTHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK,
3/IeKTPOMarHUTHBIE BOJTHBI, IIIKa/Ia 3/IeKTPOMarHUTHBIX BOJH, CBET, O/TM30pyKOCTb U
JlalIbHO30PKOCTBh, CIIeKTPbI UCITyCKaHUs U TOTJIolIeHus, anbga, 6eTa- U ramMmma-
W3/TyueHus], U30TOMbI, siZlepHasi SHepreTHKa;

pa3/iMyath siBIeHUs (DaBHOMEPHOe U HepaBHOMEPHOe TIPSIMOJIMHENHOe [IBI)KEeHHeE,
PaBHOYCKOPEHHOe MPSIMOJIMHeHOe [IBIKeHHe, CBODO0IHOe MajieHue TeJl, pPABHOMEPHOe
JBYDKEHUE TI0 OKPY>KHOCTH, B3aUMO/IeHCTBHE TeJl, pEAKTUBHOE [IBIDKEHHE,
KosiebaTelbHOe BMKeHHe (3aTyXatollye U BbIHYK/IeHHbIe KojiebaHusi), pe30HaHC,
BOJIHOBOE /IBI)KEeHHe, OTpa)kKeHHe 3BYyKa, TIPSIMOJIMHEHOe pacrpoCcTpaHeHue, OTpayKeHue
Y TIpeJIOMJIeHHe CBeTa, TT0JTHOe BHYTPEeHHee OTpa)kKeHHe CBeTa, pa3jioxKeHHe 6eoro
CBeTa B CTEKTP U C/I0)KeHHe CTIeKTpa/IbHBIX 1IBETOB, AWCIIEPCUS CBETA, eCTeCTBeHHAsT
PaZ0aKTHBHOCTh, BO3HUKHOBEHHE JTMHeMYaToro CrieKTpa U3/IyueHust) 10 OMMCAHUI0 X
XapaKTePHBIX CBOMCTB U HA OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX laHHOe (hr3ndecKoe
sSIBJIEHUE;

pacrio3HaBaTh NPOsIB/IeHHe N3YUeHHbIX (PU3NYeCKUX SIBIEHUHM B OKpY»KaroiieM Mupe (B
TOM 4KcC/e (pr3nuecKue sIBJIeHNs B IPUPO/e: NIPUIUBBI U OT/IUBBI, ABWKEHUE IIJIaHeT
CoJiHeuHOW CUCTeMbI, peaKTUBHOE IBUKEHHe )KUBbIX OPraHKM3MOB, BOCTIPUSITHE 3BYKOB
JKUBOTHBIMH, 3eM/IeTpsiCeHHe, ceiicMuUecKre BOJHbI, LIyHaMH, X0, LiBeTa TeJ,
OTITHUeCKUe sIBJIeHUsI B TIPUPO/e, OMOoIoruyeckoe AelCTBUe BUJUMOTO,
yJIbTPa(pri0/IeTOBOr0 U PEeHTTeHOBCKOT0 U3/TyUeHHH, eCTeCTBeHHbI pa/ji0aKTUBHBIN
¢oH, KocMUYecKye JIy4ud, paiMOaKTUBHOE M3/TyueHre TIPUPOJHBIX MUHEPAsoB, JeliCcTBHe
PaJM0aKTUBHBIX M3/Ty4eHU Ha OpPraHU3M 4esioBeKa), TIPH 3TOM I1epeBOJUTh
MIPaKTHUEeCKYIO 3a/lauy B yueOHYI0, BbI/Ie/IATh CylLl[eCTBeHHbIe CBOMCTBA (TIPU3HAKK)
(br3ryecKUx sIBIeHU;

OMUCHIBaTh U3yUeHHbIe CBOMCTBA TeJl U (PU3NUeCcKHe SIBJIeHHs], UCTI0/b3ys (U3nUYecKre
BeJIMUMHBI (Cpe/iHsIsi U MTHOBEHHAsl CKOPOCTh TeJla P HePaBHOMEPHOM /IBM)KEHHH,
yCKOpeHue, repeMellleHre, MyTh, YI0Basi CKOPOCTh, CUJla TPeHUsl, CU/la YIIpyroCTHy,
CHJIa TSDKECTH, YCKOpeHHe CBOOO/HOTO TaZieHus1, BeC TeJia, UMITYJIbC Tejla, UMITY/IbC
CWJIBI, MeXaHWuecKast paboTa ¥ MOLJHOCTb, MOTeHIMaIbHas SHEePrysi Tefa, MOJHSATOTO
Ha/l, TOBEPXHOCTBIO 3eMJIH, NTOTeHLIMa/IbHasi SHepPrust CKaToW NPY>KUHbI, KUHETUUeCKast
9Heprus, MoJiHasi MexaHUuecKasi SHeprusi, epyuo/| U yacToTa KosiebaHuH, [i/TMHa BOJTHBI,
IPOMKOCTH 3BYKa U BbICOTA TOHA, CKOPOCTh CBETa, IT0Ka3aTe/lb MPeIOMJIeHHUsI CPeJIbl),
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TP OMUCAHUU MPaBUIbHO TPAKTOBATh (hH3UUECKUN CMBIC UCTIONb3yeMbIX BeJIMUMH,
0003HaUeHHS U eTUHULIBI PU3NUECKUX BeJTMUWH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIIVE
JIAaHHYIO0 (PU3NUECKYI0 BeIMUMHY C APYTUMHU BeTMUMHAMU, CTPOUTD TpayKu U3yUeHHbIX
3aBUCUMOCTeM (r3UUeCKuX BeJIUUrH;

XapaKTepr30BaTb CBOMCTBA TeJl, (pr3ruecKue siBJIeHNs Y MPOLIeCChl, UCII0/Ib3ysl 3aKOH
COXpaHeHUsl SHepruy, 3aKOH BCEMUPHOT0 TSATOTEeHHs1, IPUHLIUII CYTepIio3ULIMU CHJl,
TIPUHLIUIT OTHOCUTENBHOCTH ["anues:, 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUs! UMITYJIbCa,
3aKOHbI OTPaKeHUS U MPesIoM/IeHHs CBeTa, 3aKOHbI COXPaHEHUS 3apsi0BOro U
MacCOBOI'0 YMCeJI TP SI/IePHBIX PeakLUsiX, IPU 3TOM /jaBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa Y 3alIMChIBaTh €0 MaTeMaTUUeCcKoe BbIpa)KeHUe;

00BSICHATH (hMU3HUUECKHe TIPOLIeCChl M CBOMCTBA TeJl, B TOM UHC/IE U B KOHTEKCTE
CUTYyalMi TPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIsB/ISATh IPUUMHHO-C/Ie/[CTBEHHbIE
CBSI3U, CTPOUTh 00BsICHEHHEe U3 2—3 JIOTUUeCKHUX I11aroB C OMOPoi Ha 2—3 W3y4eHHbIX
CBOMCTBAa (PU3HMUECKUX SIBJIEHUM, (DU3NUECKHUX 3aKOHOB WM 3aKOHOMEPHOCTeH;

pellaTh pacuéTHble 3a/jauy (OnUparoliyecs: Ha CUCTeMY U3 2—3 ypaBHEHUI), UCII0/Ib3ysl
3aKOHbI U (POpPMYJIbI, CBSI3bIBaOLL{MEe (PU3MUECKUe BeJTMUMHBL: Ha OCHOBE aHaIn3a
yCJIOBUS 3a[jauy 3alIMChIBaTh KpPaTKOe YC/I0BHE, BBISIB/ATH Hel0CTaroLIe Uin
M30BITOUHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIe [JIs pelleHus],
NIPOBOJUTH PACU€ThI U OLIeHUBAaTh PeaIMCTUYHOCTD [10JIyUYeHHOT 0 3HaueHUs (pr3nuecKon
Be/IMUUHBI;

PacCIio3HaBaThb HPO6J'IEM]:I, KOTOPbI€ MOXXHO PEeIlrThb ITPH IMMOMOIIH CbI/IBI/ILIECKI/IX MeTO/[O0B,
HCII0J/Ib3Yy4 OIMMCaHKEe NCCiIeJOBaHNs, BbIAE/IATh ITpOoBepseMoe IIpeArio/ioKeHue,
OLIEHWBATH IMPABU/IBHOCTSL ITOPAAKA IMTPpOBeAEHUA NCC/I€OBAHMSA, [e/1dTh BBIBOABI,
HWHTEPIPETHPOBATL PE3YyJ/IbTAThI Ha6J'II-O,EI;EHI/Iﬁ U OITIbITOB;

MIPOBO/IUTH OTBITHI TI0 HAOTFOIEHUIO (PM3UUECKUX SB/IEHUN WIH (DU3NUeCKUX CBOMCTB
Tes1 (M3yueHre BTOPOTo 3aKOHa Hbl0TOHA, 3aKOHA COXpaHeHUsl SHePTUH, 3aBUCUMOCTD
nepuo/ia KoyiebaHui MpyKMHHOTO MasiTHUKA OT MaCChl TPy3a U )KECTKOCTH MPY>KUHBI U
HEe3aBUCHUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJie0aHUH, TIPSAMOJ/IMHEMHOE PacIpoCTpaHeHHe
CBeTa, pa3/ioykeHre 6esioro CBeTa B CIIEKTP, U3yueHHe CBOMCTB M300paXkeHUs B MJIOCKOM
3epKajie ¥ CBOMCTB M300paykeHusI TIpeiMeTa B coOHparolieii TnH3e, Hab/moaeHre
CTUIOLITHBIX Y JIMHENYATHIX CIIEKTPOB M3/TyUeHHs ): CaMOCTOSATeTbHO COOMPATh YCTaHOBKY
13 U30BITOUHOTO Habopa 000pYI0BaHMsI, OMMMCHIBATEL XO/I OTbITA U €r0 Pe3y/IbTaThl,
(hopMy/TMpOBATh BLIBO/BI;

TIPOBO/IUTH NPU HEOOXOAMMOCTH CepHI0 MPSIMBIX U3MePeHHUH, OoTpeiesisisi CpefiHee
3HayeHue U3MepsieMol BeJIMUUHBI ((hOKYCHOe pacCTOsTHUe CoOMparoliei TMH3bI),
000CHOBBIBaTh BHIOOD criocoba u3mepeHust (M3MepUTETLHOTO TTpubopa);

TPOBO/UTh UCC/IeIOBaHKE 3aBUCHMOCTeN (pr3nueCcKUX BeJIMUKH C UCIIO/Ib30BaHUEM
TIPSIMBIX U3MepeHUH (3aBUCUMOCTb IMyTH OT BPeMeHU MPH PaBHOYCKOPEHHOM [IBH)KeHUH
6e3 HauaIbHOM CKOPOCTH, Tlepro/ia KojebaHWi MaTeMaTHUeCKOTO MasiTHUKA OT JIJTUHBI
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HUTH, 3adBUCUMOCTH yI'Jla OTPAXKEHHA CBeTa OT yIJid MMaJeHUA U yIJ/id ITPeJIOMJ/IEHHA OT
yria Ha,ELEHI/IH)I IJIAaHUPOBATh MCC/IeJO0BaHKUEe, CAMOCTOATE/IBHO C06I/IpaTb YCTAaHOBKY,
CbI/IKCI/IpOBaTb Pe3y/IbTaThI HOHYHEHHOﬁ 3dBUCHMMOCTH (1)I/IBI/IquKI/IX Be/IMYMH B BHU/E
Ta6J'II/IL[ n I"pa(i)I/IKOB, AeJIaTb BBIBOJBI I10 pe3yJ/ibTaTaM MCC/IeJOBaHUSA;

MIPOBOJUTH KOCBEHHbIE U3MepeHUs (Pr3UYeCKUX BeJMYUH (CpesiHss CKOPOCTh U
yCKOpeHHe Tejia TIPY paBHOYCKOPEHHOM /IBWDKeHUH, YCKOpeHre CBODOHOTO MafieHus,
YKECTKOCTB MPY>KUHBI, KOIQ(UIMEHT TPeHUs CKOJILKeHHsI, MeXxaHnJecKasi pabora u
MOIIHOCTb, YaCTOTa U MepUo/| KojebaHWi MaTeMaTHUeCKOT0 1 MPYKUHHOTO MasiTHUKOB,
OTTHYecKasi cusia cobuparoliielt IMH3bI, PaJMO0aKTUBHBIN (POH): MJIaHUPOBATh
u3MepeHusi, CoOMpaTh SKCIepUMeHTaIbHYI0 YCTAaHOBKY M BBIMOJIHATH U3MepeHus,
c/lefysl IpefiJIoyKeHHOM MHCTPYKLMH, BBIUMC/IATh 3HaUeHUe BeJIMUMHBI U aHa/IM3UPOBaTh
T0JIyueHHbIe pe3y/IbTaThl C YUYETOM 3a/|JaHHOM MOTPEeLIHOCTH U3MepeHUH;

cobJtroIaTh MpaBU/Ia TEXHUKK 06e30MmacHOCTH Tpu paboTe ¢ 1abopaTopHbIM
obopyJoBaHueM;

pas3/nrvyaTh OCHOBHbIE NTPU3HAKKU U3YUYEeHHBIX (PU3NUECKUX MO/Jiesleli: MaTepuasbHast
TOYKa, abCOTFOTHO TBEPZOE Te/0, TOUEUHBI NCTOYHHK CBETa, Y4, TOHKAsk JIMH3a,
TJlaHeTapHasi MOZie/lb aTOMa, HyK/IOHHasl MoJie/lb aTOMHOTO 51/pa;

XapaKTepr30BaTh MPUHLIUIbI /IeMCTBUS H3yUeHHBIX TPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OIOPOM Ha UX OMUCAHUS (B TOM UMC/Ie: CIIUZ0METP, JaTUMKH M0I0KEeHN,
pacCTOsIHUS U yCKOPEHUs1, pakeTa, 9X0JI0T, OUKH, IePUCKOI, (poToamnmapar, ornTuieckre
CBETOBO/bl, CIIEKTPOCKOII, J03UMeTp, KaMepa BunbcoHa), Mcrosb3ys 3HaHUSA O
CBOMCTBaX (pM3MUYeCKUX SIBIeHUIN U HeoOXo[uMble (pr3nuecKre 3aKOHOMEepPHOCTH;

WCII0/1b30BaTh CXeMbl U CXeMaTHYHble PUCYHKU U3yUYeHHBIX TEXHUUECKUX YCTPOMCTB,
M3MepUTe/bHBIX PUOOPOB U TEXHOIOTMUECKHUX MPOL|ECCOB TPH pellieHnH yueOHo-
MPAaKTHUeCKHX 3a/]au, ONTHYeCKHe CXeMbI J/IsI TIOCTPOeHus N300paXkeHHi B TVIOCKOM
3epKaJjie U cobuparoieii 1H3e;

TPUBOAUTH TIPUMepPHI (HaX0AUTh MH(MOPMaLMIO 0 IpUMepax) NPakTUYecKoro
WCIT0/1b30BaHUs (DU3NUeCKUX 3HAaHWH B TIOBCEJHEBHOM YKU3HU st 00ecIieueHust
6e30macHOCTY TIpY 0OpaIlleHuH C TPUOOPaMU U TEXHUUYECKHUMU yCTPOHCTBAMU,
COXpaHeHWUs 3/J0POBbsI U COOJIIOIeHNsI HOPM SKOJIOTUUECKOTO TIOBeZIeHHST B
OKpY>Kalolllel cpefie;

OCYILIeCTB/IATh TTOUCK UH(OPMAaLK (pU3nUecKoro cojep>kanusi B VIHTepHeTe,
CaMOCTOSITe/IbHO (POPMYJIUPYS TTIOUCKOBBIN 3aripoc, HAXOAWUTb MYTH OTpe/ie/ieHus
JIOCTOBEPHOCTH MOJIyueHHOW MH(GOpMally Ha OCHOBE UMEOIIUXCSl 3HAaHUM U
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB;

WCTI0/Tb30BaTh MPH BBITIOJTHEHWHU YUeOHbBIX 3a/JaHUi HayYHO-TIOMY/ISIPHYIO IUTepPaTypy
(br3ryecKoro coiep>KaHusi, CipaBOYHbIe MaTepHasibl, PeCypchl cetd IHTepHeT, B/iazieTh
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MpréMaMu KOHCITIEKTUPOBAHUS TEKCTa, peobpa3oBanysi HHGOPMALIMK U3 OJHOM
3HaKOBOM CUCTeMBI B IpDYTYIO;

co37aBaTh COOCTBEHHbIE NMMCbMEHHbIE 1 YCTHbIe CO00I{eHHsI HA OCHOBe MH(OpMaLK 13
HECKOJIbKUX MCTOUHMKOB (DPM3MUECKOT0 Co/iepyKaHusi, MyO/IMuHO Tpe/iCTaB/IsuTh
pe3y/bTaThbl IPOEKTHOM WM UCCIe[0BaTelbCKOM [1esiTe/IbHOCTH, IIPU 3TOM IPAMOTHO
WCM0/1b30BaTh M3yUeHHbIN MOHATUIHBIN anmapar u3yuyaemMoro paszesna GUsuku U
COTIPOBOXKJATH BBICTYTI/IEHHE TPe3eHTalyel ¢ y96ToM 0coOeHHOCTel ayAuTOpUn
CBEPCTHHKOB.
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TEMATHUYECKOE IVNTAHUPOBAHUE

7 KJIACC
KonnyecTBo yacoB JJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
n/n NMporpaMmsbI Beero KonTtpo/bHble | IIpakTHueckue || o0pa3oBaTeIbHbIE
padoThI paboThI pecypchbl
Pa3zpen 1. ®u3uka U eé po/ib B N03HAHUH OKPY)KaloLiero Mmupa
Bbubmmoreka LIOK
1.1 P - 2
M3HIKA - Hayka O TpUpose https://m.edso0o.ru/7f416194
bubmioTeka 1IOK
1.2 D 2 1
VBMACCKHE BETMEIHBL https://m.eds00.ru/7f416194
bubmoreka [JOK
1.3 E i 2 1
CTeCTBeHHOHAYYHbIN MeTO/] TI03HaHUsI https://m.edsoo.ru/7f416194
Wtoro no pa3peny 6
Pa3pen 2. IlepBoHavasibHbIe CBe/JeHUSI 0 CTPOEHUH BellecTBa
bubmoreka [JOK
2.1 C 1
TPOCHHE BeLecTsa https://m.edsoo.ru/7f416194
2.2 o 2 1
[BrKeHve ¥ B3aUMOJeNCTBUe YaCTUL] Bbubsmoreka LIOK
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Bell[eCTBa https://m.edsoo.ru/7f416194
bubmoreka [JOK
2.3 A 2
FPETATHBIE COCTORHIA BEMecTRa https://m.edsoo.ru/7f416194
Wtoro no pa3peny 5
Pa3zgen 3. /IBr)keHre U B3aUMO/ielCTBHE TeJl
bubmoreka [JOK
3.1 M 3
CXAHHTECKOE ABtbxerive https://m.edsoo.ru/7f416194
bubmoreka [JOK
32 |u , : 4
FEPHIA, MAced, fUIoTHOCTH https://m.edsoo.ru/7f416194
BubmioTeka LIOK
3.3 Cuna. B 14
. SURRLCI https://m.eds0o.ru/7f416194
Wtoro no pa3peny 21

Paspgen 4. /laB/ieHue TBEP/bIX TeJI, )KMAKOCTEeH U ra3oB

41 Hasnenue. [lepenaua faBneHust TBEPALIMA 3 BubmioTeka LIOK
' Te/laMU, >KUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubmioTeka LIOK
4.2 5
HlaBere KuAKOCTH https://m.eds0o.ru/7f416194
4.3 ATMocdepHoe aBieHe 6

bubmoreka [JOK
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https://m.edsoo.ru/7f416194

44 [elicTBUe )KUJKOCTH Y Ta3a Ha MOTPY>KEHHOe y 3 bubmoreka [JOK
' B HUX TeJIO https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa 1 MOIHOCTb. DHEpPrus
bubmoreka [JOK
5.1 Pab 3 1
aboTd 1 MOIHOCTE https://m.edsoo.ru/7f416194
bubmoreka [JOK
5.2 I1 5 1
POCTRIE MEXaHH3MBL https://m.edsoo.ru/7f416194
BubmioTeka LIOK
5.3 M 4 1
CRAMIICCHAT SHEPTI https://m.edso0.ru/7£416194
Wtoro no pa3peny 12
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 12
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8 KVIACC

Ko/mmuecTBo yacoB D/IeKTPOHHBIE
No (upposBbie)
HanmMeHoBaHMe pa3/ie/ioB U TeM NPOrpaMMbI
n/n Beero Koutp. || IIpaxT. oOpa3oBare/IbHBIE
padoThI | paboThI pecypchbl
Pa3zpen 1. TensioBble sAB/I€eHUA
bubmmoreka IIOK
1.1 CTpoeHue U CBOMCTBA Bell[eCTBa 7
TPOGHHE H CBOMCTBA BELECTs https://m.edsoo.ru/7f4181ce
bubnroreka LJOK
1.2 T 21 1 5
CTIOBIE TPOHECCH! https://m.edsoo.ru/7f4181ce
Wtoro no pa3peny 28
Pa3pen 2. DnekTpuyecKue 1 MarHUTHbIE IB/IEHUS
21 DJIeKTpUYECKUe 3apsi/ibl. 3apsoKeHHbIe Tejla U UX 7 1 bubnmoreka LJOK
' B3aUMO/IECTBHE https://m.edsoo.ru/7f4181ce
bubmoreka LJOK
2.2 I1 % 7 20 2 7
OCTOARHBIH SEKTPHHCCKII TOK https://m.edsoo.ru/7f4181ce
b K
2.3 MarHuTHbIe SIBIeHUs 6 1 1.5 mbmmorexa IO

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

24 INEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Wroro nio pa3geny 37

Pe3epBHoe Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5
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9 KV/IACC

KosmuecTBo yacoB O/IeKTpOHHbIEe
Ne /i HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
) NMPOrpaMMblI Beero KonTposibHble | IIpakTHuecKkHe | oOpa3oBare/ibHbIE
padoThI padoThI pecypchbl
Pa3zpgen 1. MexaHuueckue siBJIeHUA
11 MexaHuueckoe IBM)KeHHe U CII0CO0BI ero 10 1 bubmoteka LIOK
' OMKCaHUSA https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
1.2 B % 20 1 3
SAUMoJevcTBHE TeT https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
1.3 3 10 3
AKOHBT COXPAHEHHA https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 40
Pa3pen 2. MexaHHUeCKHe K0/1e0aHUA ¥ BOJTHBI
bubmioTeka LIOK
2.1 M 6 7 3
CXAHMACCKHE KOEDAHHA https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHuyeckye BO/IHbL. 3BYK 8 1 3 nomvoTexa L

https://m.edsoo.ru/7f41a4a6
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Wtoro no paspeny 15

Pa3}I[EJ'I 3. SHEKTPOMHFHI/ITHOE oJie 1 3J/IEKTPOMAIrHUTHbI€ BO/IHbI

31 OJIEKTPOMAarHUTHOe T10J71e U 6 Bbubsmoreka IIOK
' 3/71eKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Nroro nio pasgeny 6
Pa3aen 4. CBeTOBBIE IB/IEHHUSA
4.1 3aKOHbI pacrpOCTPaHEHUs CBeTa 6 Bubmorexa LOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
4.2 JI 0 6
HH3BIH OTITHHEECKUE TPHOODBI https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
4.3 P 0 3
A3TIOMEHME DEJIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 15
Pa3pen 5. KBanToBbIe siB/IeHUSA
5.1 WcrniyckaHue U MorJioijeHre cBeta aToMOM 4 Bubmorexa LIOK
' y i https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.2 C 6
TPOCHHE ATOMHOTO 24pa https://m.edsoo.ru/7f41a4a6
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bubmioTeka LIOK

>3 FlAepHbIe peaKiyi 7 1 https://m.edsoo.ru/7f41a4a6
Wroro nio pa3geny 17
Pa3pen 6. IToBTOpUTE THHO-00001AIOIHIT MOY/TH
6.1 [TorTOpeHHe 1 06001I[eHIe COepKaHHS 9 5 BubmioTeka LIOK

Kypca pu3suku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Utoro 1o pazgeny 9
OBLIEE KOJIMYECTBO YACOB IIO I[TIPOI'PAMME || 102 27
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ITIOYPOYHOE IVNTAHUPOBAHUE 7 KJIIACC
N Ko/mmuecTBo yacos
o
) Tema ypoka Jlata J/eKTpoHHbIe UG pOBbIe
n/n
oOpa3oBaTe/IbHBIE
Beero Konrp. IIpakT. || u3yueHus p
pecypchbl
paGoTsI paboThI
1 ®u3rKa — HayKa 0 Tpupoje. ABneHus TIPUPOJBI. 1
du3nyeckue sBJIeHUs
9 MexaHuueckue, TeIjioBble, 37IeKTpUUeCcKue, 1
MarHuTHbIe, CBETOBble, 3ByKOBBIE SIB/IEHUS
3 dusnuyeckue BeJIMUUHBI U UX U3MepeHue 1
Ypok-uccienoBanue "V3MepeHue TeMrieparypsl Ipy
4 TIOMOLLY XKUJKOCTHOI'O TepMOMeTpa U JjlaTurKa 1 1
TeMreparypsl"”
Kak ¢usyka v fpyrve ecTeCTBeHHblE HAYKU U3Yy4arOT
5 ripupojy. EcTecTBeHHOHay4YHbI MeTO/, TO3HAHUSI. 1 BubmoTeka 1IOK
Onucanue puU3nUecKUx sIBIEHUN C TTIOMOIbIO https://m.edsoo.ru/ff09f72a
Moz een
Ypok-uccnenosanue "[IpoBepka ruroTessbl:
6 JlaTbHOCTh MOJIETA 11apyKa, MyLeHHOT 0 1 1

TOPU30HTA/ILHO, TeM OO0JIbIIle, YeM OOJIbIIe BHICOTA
nycka"
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Ctpoenue BelectBa. OMbIThI, JOKa3bIBAOLINE

bubnmoreka LJOK

7
JIMCKpPEeTHOe CTPOeHUe BelljeCTBa https://m.edsoo.ru/ff09fe0a
8 [IBr>KeHMe yacTuL] BelljecTBa Buborexa LIOK
H Bem https://m.edsoo.ru/ff0a013e
9 Ypok-ucciegoBanue «OnbITHI 10 HAO/TIOJeHUIO
TeIIOBOr'0 PacIIMpPeHusi ra3oB»
10 ArperarHble COCTOSIHUS BellecTBa
B3anMoCBs3b MeXX/ly CBOKMCTBaMHU BelleCTB B pa3HbIX
1 arperaTtHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM bubnmmoreka LJOK
crpoeHreM. OcoOeHHOCTY arperaTHbIX COCTOSTHUMN https://m.edsoo.ru/ff0a0378
BO/IbI
12 MexaHnueckoe ABWXeHHe. PaBHOMepHOe U bubnmmoreka [JOK
HepaBHOMEpPHOe /IBI)KeHHe https://m.edsoo.ru/ff0a05c6
bubmoreka LJOK
13 CkopocTb. EAMHULIBI CKOPOCTH
P A P https://m.edsoo.ru/ff0a079c
14 Pacuer nmyT! ¥ BpeMeHU [IBUKeHUs Bubmorexa LIOK
y P A https://m.edsoo.ru/ff0a0ae4
15 Wuepuysa. 3akoH nHepimu. B3aumogernicTBue Test Kak bubmmoreka LIOK
IIPUYMHA U3MEeHEeHUs] CKOPOCTH JBYKEHUs Tesl https://m.edsoo.ru/ff0a0c10
16

IInoTHOCTB BelleCTBd. PacueT macchl ¥ 00beMa Tesia

bubmoreka LJOK
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I10 ero IVIOTHOCTHU

https://m.edsoo.ru/ff0a0fee

JIaGopaTopHas padoTa «Onpe/je/ieHHe MIOTHOCTH

17 .
TBEp/J0ro Tes1a»
18 Pewenue 3amau o teme "IInotHOCTS BewjecTsa” Brbmmorexa LIOK
A . https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCTHhKa B3auMO/IeHCTBUS Tel.
Cwuia ynpyroctu. 3akoH I'yka
JTaGoparopHas pabora «V3yuyeHne 3aBUCMMOCTH
20 pactspkeHus (aedopmaiiun) Npy>kKUHbI OT
MPU/I0XKEeHHOU CHITBI»
21 Asnenue tsarorenus. Cuna TSHKeCTU
2 CBs3p MeX/ly CUJION TSDKeCTU U Maccoy Tena. Bec bubmoreka LIOK
Tesa. PellieHue 3a7au 1o teme "Cusa TsokecT'"” https://m.edsoo.ru/ff0al1778
2 Cuia TSDKeCTH Ha Ipyrux IjiaHeTax. Pusnueckue bubmoteka LIOK
XapaKTepUCTUKY TUIaHeT https://m.edsoo.ru/ff0a1502
bubmoreka LJOK
24 N3mepenue cus. aMmoMme
MepeHe Ci. /HaMoMeTp https://m.edsoo.ru/ff0al8cc
bubnuoreka IIOK
25 Bec Tenia. HeBecomocTh
https://m.edsoo.ru/ff0a1778
26 CrnoxxeHue IBYX CHJI, HarpaBJ/ieHHbIX 110 O/IHOM bubmoreka [JOK
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rpsiMoii. PaBHOZIeMCTBYOII[ast CHTT

https://m.edsoo.ru/ff0ala70

27 Peiienue 3azau no Teme "PaBHozelicTByOIIas cut”

)8 TpeHue CKO/IbXXeHUs U TpeHue MoKos. TpeHue B bubmoreka LIOK
TIPUPO/ie Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JTaGoparopHas pabora «V3yuyeHne 3aBUCMMOCTH

bubmoTeka 1IOK
29 CUIbI TPEHUS CKOJIb)XeHHS 0T CUJIbI laB/IeHUsA U
. https://m.edsoo.ru/ff0alcc8
XapakKTepa CONPUKACAKIIUXCSA MOBEPXHOCTen»

30 PellieHue 3a/1au Ha oripe/iesieHUe paBHO/IeHCTBYIOILIEN
CUJIbI
Pemenue 3azau no Temam: «Bec Tena»

a ’ bubnmoreka IIOK
31 «['paduueckoe nzobpakeHue cum», « CUbI»,
N https://m.edsoo.ru/ff0alde0
«PaBHOZIeHCTBYOLLIAS CUI»
KoHTpo/sibHast padota mo reMam: «MexaHH4ecKoe
32 JABYDKeHHue», «Macca, IJI0OTHOCTb», «Bec Tena»,
«I'paduueckoe nzodpakeHue cui», «CHIbI»
Iapnenue. CriocoObl yMeHbIIEHNS U YBETHUEHHSI bubmoreka IIOK

33
JaBIeHUst https://m.edsoo.ru/ff0a20a6

34 [aBrieHue rasa. 3aBUCMMOCTH JlaB/IeHUs rasa oT bubmmoreka LIOK
00béma, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376

35

[Tepenaua aByieHrst TBEPBIMU TeJIaMU, KUJKOCTSIMU

bubmoreka LJOK
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U raszamMu. 3akoH Ilackasnsa

https://m.edsoo.ru/ff0a25b0

,Z[aBJIEHI/Ie B XXMJKOCTHU U I'a3e, BbI3BAHHOE I,ELEI‘/JICTBI/IEM

bubnuoreka IIOK

36
CHUJIBI TSDKECTU https://m.edsoo.ru/ff0a2718
37 Perenue 3azmau o teme «/laBieHue B )XUAKOCTU U bubmoreka IIOK
rase. 3akoH ITackasns» https://m.edsoo.ru/ff0a2826
bubmmoreka LIOK
38 Coo06
QODIIATOMIHMECH COCY AR https://m.edsoo.ru/ff0a2970
39 I'iapaBnrueckuii mpecc Bubnmorexa LIOK
AP P https://m.edsoo.ru/ff0a3136
40 ManoMmeTpsbl. [TopiiiHeBoM XUAKOCTHBIN HacoC
ATtmocdepa 3emn. [IprunHBI Cyl1{eCTBOBaHUS
41 BO3/IyIIIHOM 000/10uku 3eM/i. 3aBUCUMOCTh bubmoreka IIOK
aTMOC(epHOro iaB/ieHUst OT BBICOThI HaJ| YDOBHEM https://m.edsoo.ru/ff0a2b5a
Mopst
bubmoteka LIOK
42 Bec Bo3gyxa. ATMOC(hepHoOe [jaBjieHue
BO3AyXa. ATMOCEPHOE AaB/eHH https://m.edsoo.ru/ff0a2b5a
43 N3mepeHue atmocdepHoro jaByeHus. OmbIT bubnmoreka [LJOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOro JiaB/eHuUsI OT BbICOTHI bubnuoreka LIOK

HaJl ypOBHEM MOpsi

https://m.edsoo.ru/ff0a2fc4
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BapomeTp-aHepouzi. ATMocdepHoe fiaBieHue Ha

bubnmoreka LJOK

45
Pa3/IMUHBIX BbICOTaX https://m.edsoo.ru/ff0a2fc4
46 Peiuienue 3azau 1o Teme "ATtMmocdepHoe faBieHue"
47 [enicTBre )XUAKOCTU Y ra3a Ha MOTPY’KeHHOe B HUX bubmoreka LIOK
Tes10. ApxumezioBa CUa https://m.edsoo.ru/ff0a3276
JIaGoparTopHas pabora «OnpepeieHue
48 BbITaEIKT/l]:)aI:OH cl:i/i chnL:( I:iz’l:cfsanHeﬁ Ha TeJIo Brbmorexa LIOK
M A yrom ’ https://m.edsoo.ru/ff0a33fc
MOTPY)XeHHOE B YXUJAKOCTh»
JIaGopaTopHas pa6orta no Teme «VcciegoBanue
49 3aBncI:/n\:ofTHu ,;eia TeTnaHB ;oMe :T 0611:651: N Bubmorexa LIOK
. A https://m.edsoo.ru/ff0a3514
MOrPY)XeHHOH B )KU/JKOCTb YaCTH TejIa»
bubnmmoreka [JOK
50 [1naBanue Te
JIABAHIE TET https://m.edsoo.ru/ff0a3a96
JIabopaTopHasi pa6oTta "KoHcTpyHpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBaHHUe JIOAKH U
orpejie/ieHUue eé rpy3onogbeéMHOCTH"
Pemenue 3azau no Temam: «I1naBanue cyzmos.
52 Bo3s XOHH::BHHHG ,Z[aBJ':;HI/Ie TBe bI};(ATEJ'I Bubmmorexa IOK
», «
AYXOT ’ PA ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTeH U ra30B»
bubmoreka IIOK
53 MexaHuueckasi pabora 4

https://m.edsoo.ru/ff0a3f82
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bubnmoreka LJOK

54 MoitHoCTb. EAWHUIIBI MOIIIHOCTH
. ARG . https://m.edsoo.ru/ff0a3f82

55 Ypok-ucciepoBanue "Pacuét MOLIHOCTH, 1
pa3BUBaeMoii PU NobéMe 1o JiecTHULEe"

56 [IpocTeie MexaHu3Mmebl. Peiuar. PaBHOBecHe cul Ha
pbluare
KonTposbHasi padora no Teme «/laBjieHue

57 TBepP/bIX TeJI, )KUAKOCTeH U ra3oB» /

Bcepoccuiickasi mpoBepoyHas padoTa
Pe3epBHbIN ypoK. PaboTa ¢ TeKCTaMH 10 TeMe

cg I P yp“ . / bubmmoreka LIOK

«/laBneHre TBEP/IbIX TeJ, )KUAKOCTeH 1 ra30B»
. PA A https://m.edsoo.ru/ff0adffe
Bcepoccuiickasi mpoBepoyHas padoTa
Priuaru B TexHuKe, OLITY U Ipupoie. JIadopaTopHasn
£g P " y 1 prp fL parop 05 bubnmoreka [JOK
abora «VccieqoBaHue yC/IOBHM PaBHOBECHA .
P A y P https://m.edsoo.ru/ff0a478e
pbIyara»

60 Pelienue 3amayu no tTeme «Y cJI0BUSI paBHOBECHS Bbubmmoreka LIOK
pbluara» https://m.edsoo.ru/ff0a48a6
Kosg¢uipenT nonesHoro felicTBUsI MeXaHH3Ma.

61 JIabopaTopHasi pabota «3mepenue KII/] 0.5
HAKJIOHHOMH IJIOCKOCTH»

62 Perienue 3az1au 1o teme "Pabota, morHocTs, KITA"

bubmoreka IIOK
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https://m.edsoo.ru/ff0a4c48

63 Mexanuueckas 3Heprusi. KuHetnueckas v 1 bubmoteka LIOK
MOTeHLuaIbHast SHeprus https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHeHHs MeXaHUUeCKO! SHepruu 1 Bubmorexa [IOK
P P https://m.edsoo.ru/ff0a4360
YPpok-3KcriepyMeHT 110 Teme
65 " JKCcIepuMeHTa/IbHOe oIpe/e/ieHue H3MeHeHHs 1 1
KHHeTHYeCKOH M MOTeHIa/IbHON YHepruu npu
CKaTbIBaHUH TeJ/Ia 0 HAK/JIOHHOM IJIOCKOCTH "
66 KonTposibHasi pabora o teme «Pabora u 1
MOII{HOCTb. JHeprusa»
67 Pe3epBHbIi ypoK. PaboTa ¢ TeKCcTaMu 110 TeMe 1 bubnmmoreka [JOK
"MexaHHUeCKoe JBmKeHue" https://m.edsoo.ru/ff0adee6
68 Pe3epBHblIil ypok. PaboTa ¢ TekcTamu 1o Teme 1
"Paborta. MoriiHoCTb. JHeprus"”
OBLIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 68 12
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8 KVIACC

KonyecTBO 4acoB

JekTpoHHbIe UG pOBbIe

No Jara
Tema ypoka oOpa3oBare/bHbIE
n/n Beero Konrp IIpakT. || u3yueHus pecypcht
paGoTh1 padoThI y
1 OcHOBHBIE TIOJI0’KEeHUST MOJIEKYISIPHO-KUHEeTUYeCKOU 1 BubmoTeka 1IOK
TEeOPUU U UX OTbITHbIE TIOATBEPKIeHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB Y MOJIEKYJT 1
3 Mogenu TBEP/IOTO, KUIKOTO U Ta3000pa3HOTo 1 bubmoreka IIOK
COCTOSTHUM BellleCcTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHUe CBOWCTB TBEPAOTO, KUAKOTO U
4 ra3000pa3HOro COCTOSIHUH Bell[eCTBa Ha OCHOBE 1
TI0JIOKeHUH MOJIEKY/ISIPHO-KUHETUUeCKON TeOpUH
BubmoTeka 1IOK
5) Kpucrannnueckre U amop(QHsble Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaurBaHue U KaluIsipHOCTb. [IoBepxHOCTHOE 1 bubnmoreka LIOK
HaTsDKeHHe https://m.edsoo.ru/ff0a5530
Bbubmoteka LIOK
7 TeryioBoe paciivpeHue U cxaTue 1 H

https://m.edsoo.ru/ff0a5a26
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Temnepatypa. CBs3b TemMIiepaTypbl CO CKOPOCTbIO

TeII0eMKOCTH BerecTea"

8
TETJIOBOTO IBU)KeHHS YaCTHL]
9 BHyTpeHHss1 5Heprusi. CriocoObl H3MeHeHust bubmoreka LJOK
BHYTpeHHel SHepruu https://m.edsoo.ru/ff0a5c60
10 Buzpl Teruionepenauu Bubmmorexa LIOK
A PEA https://m.edsoo.ru/ff0a6412
Ypok-KoHgepe "IIpa eckoe
11 I/ICI)H(E'I:.’}:B(EHI:/I: :SJIOBIEXIZ?;‘;ICTI; BellecTB U Brbmmorexa LIOK
B . https://m.edsoo.ru/ff0a65c0
MaTepHA/IOB B Ie/IAX IHEProcoepe)keHus
12 KosmnuecTBO TemnioTsl. Y jebHas Terl0eMKOCTh Brbmmorexa LIOK
s https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TerioBoro 6anadca. TerioobMeH u bubnmmoreka [JOK
TeIJIOBOe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabora "VcciiegoBaHue siB/1eHUSA
14 Tenn:oﬁMEHa npu CMEHJI/IBaHI/ls X0JIOJJHOH U Bubmmorexa LIOK
. "p A https://m.edsoo.ru/ff0a6a98
ropsiuei Bojbl
Pacuet KonMuecTBa TeryioThl, HEOOXOAUMOTO /IJIst
15 HarpeBaHUsl Tejla U BbI/le/IIEMOr0 UM TpU
OXJIKJEHUU
16 JTaGopaTopHas padota "OnpejeneHue yaeabHOU bubmoreka IIOK

https://m.edsoo.ru/ff0a6bb0
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bubnmoreka LJOK

17 3 LY
Heprus TOIUIMBA. Y Jje/bHasi TeIIoTa CropaHust https://m.edsoo.ru/ff0a7b5a
18 [1naBmeHue ¥ oTBepAeBaHNe KPUCTAI/TAUECKUX TeJl. bubmoreka LJOK
Y nenbHas TemnioTa IJIaBJIeHUs https://m.edsoo.ru/ff0a71d2
19 JTaGopaTopHas padota "Onpeje/neHue yaeabHOU bubmoreka IIOK
TEIIOTHI IJIaB/IeHUusA JIbja" https://m.edsoo.ru/ff0a72fe
bubmoreka [IOK
20 [Tapoobpa3oBanue 1 KoHZAeHcauysi. Vicnapenue
POODPA3OBAHME 1 KORACHCALWA. VICHAPEHH https://m.edsoo.ru/ff0a740c
Kurtenue. Y jenbHasi TeIjiotTa apoo0Opa3oBaHUs U
21 KOH/IeHCalluu. 3aBUCUMOCTb TeMITepaTypbl KUTIEHUST Brbmiorexa LOK
i s patyp https://m.edsoo.ru/ff0a786¢
OT aTMOC(epHOTO /laB/IeHUsT
B . JIab 0
| P Ttepeennn s
P 'q" https://m.edsoo.ru/ff0a7628
BO3JyXa
23 Perrenvie 3a/1au Ha orpe/jesieHUe BIIa)XKHOCTH BO3JyXxa
24 [MTpuHIMIIBI pabOTHI TEIJIOBLIX ABUTaTe/ei. [TapoBast
TypOuHa. [IBUraTe/ib BHyTPEHHETO CrOpaHMUs
75 KII/I TeryioBoro asurareis. TerioBble JBAraTeIU U bubmoteka LIOK
3allMTa OKPY’Karolllel cpe/ibl https://m.edsoo.ru/ff0a7c7c
26

3aKOH COXpaHeHHsl Y TIpeBpallleHys] SHepPruu B
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TEIVIOBBIX ITpoLeccax

[ToaroTOBKa K KOHTPOJIBHOH paboTe 1o Teme

27 "TeruioBble siBneHus. MI3MeHeHUe arperaTHbIX Bubmorexa [{OK
. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHUM BelljecTBa
)8 KoHTtposibHast paboTta o Teme "TensioBble SBIIeHUS. Bbubmoteka LIOK
VI3MeHeHVe arperaTHbIX COCTOSTHMM BelljecTBa" https://m.edsoo.ru/ff0a86ae
79 OnexkTpusanys Tes. [IBa poja 31eKTpUdecKux
3aps0B
30 Ypok-ucciegoBanue " JieKTpU3anus Tea
HHAYKLUEeHd U MPU COTPUKOCHOBEHUH "
bubmoreka LJOK
31 B3aumogeiicTBue 3apsykeHHBIX Tesl. 3akoH KynoHa
A P Y https://m.edsoo.ru/ff0a87e4
OnekTprueckoe rnose. HanpsykeHHOCTD
32 3/1eKT pI/IquKoro nons. I1 I/II)H WI1 CYTIepIrio3uLUU Bubmmorexa LIOK
P N PUHIHIT Cyniep i https://m.edsoo.ru/ff0a8a0a
3/1eKTPUYeCKUX I10J1ei
13 Hocurenu snexkTpuueckux 3apsiioB. JreMeHTapHbIN
3apsz. CTpoeHue aToMa
34 [IpoBOAHYKY Y JU3IEKTPUKU. 3aKOH COXPaHeHUs bubmmoreka LIOK
37IeKTPUYECKOro 3apsijjia https://m.edsoo.ru/ff0a8ef6
35

Perienue 3a44d4 Ha [IpUMEHEHNE CBOICTB

bubmoreka LJOK
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3/1eKTPUYECKUX 3apsiJjoB

https://m.edsoo.ru/ff0a90cc

BHEKTpI/I‘—IeCKI/Iﬁ TOK, YCJ/IOBHA €Tro CyIlleCTBOBaHHS.

bubnuoreka IIOK

36
VICcTOYHMKY 3/1eKTPUUeCKOI0 TOKa https://m.edsoo.ru/ff0a95a4
37 lercTBUS 3/1€KTPUUECKOT0 TOKA Bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
38 Ypok-ucciegoBanue " JlelicTBue 3/IeEKTPUYECKOT0 1
I10/11 Ha NIPOBOAHUKHU U AM3/IEKTPUKHU "
39 OneKTpUUYeCcKri TOK B MeTajulax, )KUJKOCTSIX U ra3ax Bubnmorexa LIOK
P » A https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKasi 1elb U eé COCTaBHbIe YaCTU
41 Cuia Toka. J/IabopaTropHas padora "Vi3mepenue u 0.5 bubmoreka [IOK
pery/iupoBaHMe CUIbI TOKA" ) https://m.edsoo.ru/ff0a8bd6
3 .B .
42| Maboparopwan patora "Vavepese n 05 Ermorexa LIOK
PATOPHA p P ' https://m.edsoo.ru/ff0a9e14
pery/iMpoBaHue HanpsHKeHUs
43 ConpoTrBieHMe TIPOBOJHUKA. Y Ie/IbHOe bubmoreka LJOK
COTIPOTHBJ/IEHHE BellleCTBa https://m.edsoo.ru/ff0aa738
JIabopaTopHas pa6ora "3aBHCHMOCTD Bubmoreka LJOK
44 1

IJIEKTPHUHYECKOI'0 COIMPOTHUB/IEHUA MPOBOJAHUKA OT
€ro AJIMHbI, IVIOII4dAH MOIIePeYHOro ceyeHusd U

https://m.edsoo.ru/ff0aa738
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MarTepuaaa"

3aBUCUMOCTb CHJIbI TOKA OT HarpsbkeHusl. 3akoH Oma

bubnuoreka IIOK

45
IS ydacTKa Liernu https://m.edsoo.ru/ff0aa44a
JIaGoparopHas pabota "VcciegoBanue
46 3aBHCUMOCTH CHJ/IbI TOKA, UAYLIEro uepes3 bubmoreka IIOK
Ppe3uCTOop, 0T CONMPOTHBJ/IEHUSA Pe3UCTopa U https://m.edsoo.ru/ff0aa04e
HaIlpsDKeHUus Ha pesucrope”
47 [TocnepoBatenbHOe M Napasie/lbHOe COeJMHEeHUS
TPOBO/IHUKOB
JlaGoparopHasi padora "IlpoBepka npaBuia
48 CJIO)KEH:IHP::H:: I:lme:nﬁ 1| pn iolzie :l;aiZinOM Bubnmorexa LIOK
P P N A https://m.edsoo.ru/ff0aaa58
CcoeJUHeHUH /IBYX Pe3UCTOpPOB
JlaGoparopHas padora "IIpoBepka npaBuia
49 CHﬂprT:K: I; :lll)Ia :nnen:H:Mpcl(()e Hv?H::;n wm Brbmorexa LOK
"p P A https://m.edsoo.ru/ff0aadle
Pe3ucTopoB
20 Pelienue 3a1au Ha nprMeHeHue 3akoHa OMa J1yist BubmoTeka 1IOK
Pa3/IMUHOTO COeZIMHEeHMUsI IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTb 3/IeKTPUUECKOTr0 TOKA. 3aKOH bubnuoreka LIOK
Ixoyns-JleHua https://m.edsoo.ru/ff0ab124
£ JTaGopaTopHas pa6ota "OmnpejaeneHue padoTsl U bubmoreka IIOK

MOILHOCTH 3/IEKTPHUYECKOro Toka"

https://m.edsoo.ru/ff0ab3e0
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OneKkTpuuecKue LeMu U oTpeOuTe ! 3/1eKTPHUUeCKOM

bubnmoreka LJOK

53
sHepruu B ObITy. KOpoTKOe 3aMbIkaHue https://m.edsoo.ru/ff0ab660
54 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJENCTBHE
Ypok-ucciegopanue "VisyueHue nosieu bubmoreka IIOK
55 N 1
MOCTOSAHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MarnuTHoe 1osie. MarHutHoe 1oJie 3eMJ/I1 U ero bubmmoreka LIOK
3HaueHue 7151 )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroToBKa K KOHTPOJIBLHOM paboTe 10 Teme
£ . A P 3 P bubmoteka LIOK
JIEKTpUYeCKHe 3aps/ibl. 3apshKeHHbIe Tesla U UX
P . PAA P . . | https://m.edsoo.ru/ff0abd2c
B3auMOZeNCTBUSA. [10CTOSIHHBIN 3/1IEKTPUYECKUN TOK
KoHTpoibHas padoTta o Teme " JjIeKTpHYECKHE
58 3apsAAbl. 3apshDKeHHbIe TeJla M UX B3auMO/eCTBHUS. bubnmmoreka [JOK
ITocTOSAHHBIN 3/IEKTPUYeCKHH TOK" / https://m.edsoo.ru/ff0abea8
Bcepoccuiickas nmpoBepouHasi padora
Pe3sepBHbIii ypok. PaboTa c TekcTamu 1o Teme
| P yP . bubmoteka LIOK
59 ITocTosIHHBIN 371EKTPUYECKHAN TOK' /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouyHasi padora
60 OnbIT OpcTefa. MarHuTHoOe 10/1e 371eKTPUUeCKOro bubmoreka [JOK
TOKa MarHuTHoe 1oJie KaTyLIKA C TOKOM https://m.edsoo.ru/ff0ac1d2
61 [IpuMeHeHre 371eKTPOMAarHUTOB B TEXHUKE. 0.5 Bubmmorexa LIOK

JIaGopaTopHas pa6ota "U3yueHue AeHCTBUS

https://m.edsoo.ru/ff0ac74a
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MAarHUTHOTO M0J/1f Ha MPOBOJHUK C TOKOM"

BJ'IEKTPO,ZLBI/IFBTEIIL ITOCTOAHHOI'O TOKA.
Ncrnonb3oBaHue BHEKTPOABI/IFaTEJIEHB TeXHUUYEeCKUX

62 CTPOMCTBaX U Ha TpaHcropTe. JIaGopaTopHas 1 Bubmorexa LIOK
yerp P pTe. parop https://m.edsoo.ru/ff0ac86¢
pabora "KoHcTpynpoBaHue U U3yueHHe padoThI
jJ/IeKTpoABUraress"
63 OnbiTel Papasiest. 3aKOH 3/71eKTPOMarHATHOU 1
nHaykauu. [IpaBuno JleHua
OnektporeHeparop. CriocoObI MoTyueHUst
64 3/1eKTPUYECKOW SHEPruM. DJIeKTPOCTaHLMU Ha 1
B0O300HOBJISIEMBIX UCTOYHUKAX SHEPTUU
65 [ToaroTOBKa K KOHTPOJIBLHOH paboTe 1o Teme 1
"OneKTpruecKre U MarHUTHbIE SIBJIeHUs "
66 KonTposibHasi pabora no Teme " JjieKTpUUECKHE U 1 bubmoreka [IOK
MarHuTHbIe AB/IeHus " https://m.edsoo.ru/ff0acb14
67 Pe3epBHbIM ypoK. PaboTa ¢ TeKCTaMu 10 TeMe 1 BubmoTeka 1IOK
"TennoBble SB/IeHUA" https://m.edsoo.ru/ff0acc5e
68 Pe3sepBHbIii ypok. PaboTa c TekcTamu 1o Teme 1
"MaruuTHble siB/eHUs"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5
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9 KV/IACC

KoiuuecTBO yacoB

Jdara

OneKTpoHHbIe U poBbIe

Tema ypoka oOpa3oBare/bHbIe
n/n Konrponbnsle | IIpakTHyeckue | u3ydyeHUs
Bcero pecypchl
padoThI padoThI
1 MexaHHueCcKoe JBHU)KEHUE. 1
MarepurasnbHasi TOUKa
9 Cucrema orcuera. OTHOCUTE/ILHOCTD 1 Bbubmmoreka LIOK
MEeXaHUUECKOT'O JABMKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOe npsiMonMHelHOe fBrkeHue || 1 Bubmorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsiMOMHeHOe
4 JIBwkeHue. CpeHss U MTHOBEHHAas 1
CKOPOCTb
s [IpsiMonMHEeNHOe paBHOYCKOPEHHOe 1 bubmmoreka LIOK
[IBIDKeHHe. Y CKOpeHHe https://m.edsoo.ru/ff0ad8d4
CKOpOCTb TIPSIMOJTUHEMHOTO
6 PaBHOYCKOPEHHOT 0 /IBWKeHus1. ['paduk 1
CKOPOCTH
7 1 1

JTabopaTopHas pa6ota "OmnpejaeneHue

bubmmoreka IIOK
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yCKOpeHHUs Tejia IPU
PaBHOYCKOPEHHOM /JBI)KEHHH 110
HAKJ/IOHHOHU IIJIOCKOCTH"

https://m.edsoo.ru/ff0adb18

CBobopHoe mageHue tes. OnbIThI

Perenue 3azmau o teme «Cuna

8
lanmunes
P .
B
proA patt ] https://m.edsoo.ru/ff0ae176
JIuHeliHas U yri0Basi CKOPOCTH
10 LleHTpOCTpEMHUTe/ILHOE YCKOPeHUe
Bbubsmoreka LIOK
11 1 i H .B
CPBLIH 3AKOH HILIOTOHA. BEKTOp CHITH! https://m.edsoo.ru/ff0ae612
19 Bropoii 3akoH HeroToHa. bubmoTeka LIOK
PaBHoOzeliCcTBYOIIas cUla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HetoToHa. Cynepno3uiiys bubmuoreka LIOK
cun https://m.edsoo.ru/ff0ae982
14 Peluienue 3aau Ha pyMeHeHWe 3aKOHOB bubmmoreka IIOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
Bbubsmoreka LIOK
15 C .3 r
#1a yHpyrocTH. SaKom & yka https://m.edsoo.ru/ffO0aeca2
16
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yrnpyroctum»

JTaGopaTopHas pa6oTa «Onpe/jeneHue

bubmmoreka IIOK

17
JKeCTKOCTHU MPY)XUHbI» https://m.edsoo.ru/ff0aee28
Bbubmmoreka IIOK
18 C
Ha TpeHni https://m.edsoo.ru/ff0af738
Bbubmmoreka LIOK
19 P C
ereHue 3a/a4 110 TeMe «Cusia TpeHUsD» https://m.edsoo.ruw/f0afa26
20 JlabopaTopHasi pabora "OnpejeneHue bubmioTeka 1IOK
Ko3¢duiueHTa TpeHHs CKOJIbXeHus " https://m.edsoo.ru/ff0af8be
P "3
21| Husorosa, o yapyroer, Cina Biorexa LIOK
. el ) https://m.edsoo.ru/ff0afb8e
TPEHUst
C
22| varoresn. Yexopesme caobogroro Biorexa LIOK
) P A https://m.edsoo.ru/ff0af044
najieHust
Ypok-KoHdepeHusa " [IBMKeHUe TeJl
23 BOKPYT IPaBUTAI[HOHHOTO LIEHTPa
(ConHeunas cucrema). I'aakTukn"
24 Perienue 3azau ro teme "Cusa TSKeCTU Bbubmmoreka [IOK
Y 3aKOH BCEMUPHOTO TATOTeHUs" https://m.edsoo.ru/ff0af5f8
25 I[TepBasi KOCMUYECKAst CKOPOCTb. Bubmoreka IIOK
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HesecomocTsb U neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepUaIbHOK TOUKH.
AbcomtoTHO TBEP0€ Tesio. PaBHOBecHe

bubmioTeka LIOK

26 TBEP/IOTO TeJla C 3aKPeryIeHHOW OChI0
bA P https://m.edsoo.ru/ff0afe36
BpaijeHusi. MomeHT cuibl. LleHTp
TSDKEeCTU
PaBHOBecue MaTepuasbHON TOUKHU.
Ab6cosoTHO TBEpZOE Tesio. PapHOBecHe
27 TBEP/IOT0 TeJla C 3aKPerviéHHOW 0ChbI0
BpateHusa. MomeHT cuibl. LleHTp
TSDKEeCTU
)8 Pemenue 3amayu o teme "MOMEHT CUJIBL. bubmoTeka LIOK
LleHTp TsbkecTH" https://m.edsoo.ru/ff0b02b4
[ToAroToBKa K KOHTPO/ILHOM paboTe 1o
29 e Ae "MexaHuuec (l))e ep e Bubuorexa LIOK
TeM XaHUYeCcKoe /IBIKeHHe.
. ",q https://m.edsoo.ru/ff0b0408
B3anmogerictBue Ten
KonTposbHasi padora o Teme
30 "MEX[;HH‘-IECK:Q BHDKeHUe Bubmorexa LIOK
. A . ) https://m.edsoo.ru/ff0b06ec
B3aumojgencTBue T
Nwmnynbc Tena. UMrysC crsibl. 3aKOH
31 Ccox }a,HEHI/IH UMIT nb}c,a Yupyroe u Bubmorexa LIOK
P yJibed. TPy https://m.edsoo.ru/ff0b07fa
HeyIpyroe B3anuMoO/elCTBHe
32 Peruienue 3azau ro teme "3akoH bubmioTeka LIOK
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COXpaHeHus UMILyJibca"

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepennus "PeakTuBHOE

33
JBIDKeHUe B IPUPOJie U TeXHHKe"
Bbubmmoreka IIOK
34 MexaHnueckasi paboTa U MOIIIHOCTb
P . https://m.edsoo.ru/ff0b0a84
35 PaboTa Cubl TSHKeCTH, CHTTBI YIIPYTOCTH Bbubmmoreka LIOK
Y CWJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JIabopaTopHasi pabora «OnpejaeneHue
36 PabdoThI CUIBLI TPEHUSA NPH
PaBHOMEPHOM /IBH)KeHHUH TeJia 110
rOPU30HTa/IbHOM NT0OBEPXHOCTH»
37 CBsi3b 5HEPTUM U PabOoTHIL.
[ToteHuManbHast 3HEPrust
38 Kunetnueckas sHeprus. Teopema o bubmuoreka LIOK
KUHEeTUYeCKOW SHepruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs SHepruv B MexaHuKe
40 JIaboparopHas pa6ora «/3yuenue bubmmoreka LIOK
3aKOHa COXpPaHeHHs YHeprumn» https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOe IBW)KEHHE U ero bubmioTeka LIOK

XapaKTepUCTUKU

https://m.edsoo.ru/ff0b1858
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3aryxarolye KosebaHus. BeIHYKjeHHbIe

bubmioTeka LIOK

42
KoJiebaHus1. Pe3oHaHC https://m.edsoo.ru/ff0b20f0
43 MaTeMaTHueCKUil U TPYy>KUHHbIN
MasiTHUKU
Ypok-ucciepoBanue «3aBUCUMOCTD
44 l'l:_) Hoja Kofl‘eﬁalmifl :T JKeCTKOCTH Bubmorexa LIOK
PHOA https://m.edsoo.ru/ffO0b197a
NPY)XHHBI M MacChI rpy3a»
45 [TpeBpaiiieHre SHEPrUU MpU
MeXaHUUeCKUX KOoeOaHUsAX
JTaGoparopHas pa6oTa «OnpejeneHue
46 qaCT(:')l"bI 1:) ne 1:)0 a Ko;eﬁagn}ll‘i Bubamorexa LIOK
PHOA https://m.edsoo.ru/ffOblaec
NMPY)KUHHOT'0 MassATHHUKA»
JIaboparopHas pa6ota «IIpoBepka
47 He3aBHCUMOCTH Meproja Kosie0aHuu Bbubsmmoreka IIOK
rpy3a, No/BeIleHHOr0 K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchbl rpy3a»
Mexanunyeckre BoHbL. CBOMCTBA
48 MeXaHU4eCKUX BOJIH. [IpojosbHbIe U Bubmorexa LIOK
+ 1 POA https://m.edsoo.ru/ff0b21fe
TrioriepeyHbie BOJIHEI
Ypok-koHdepeHus "MexaHHUeCcKHe
49 BOJIHBI B TBép/ioM Teste. CelicMHUuecKue

BOJIHBI"
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3ByK. PacrtipocTpaneHnvie 1 oTpaxeHue

50
3ByKa
Ypok-ucciegoanue "Habmo eHue
51 3aBMCHMMOCTH BbICOThI 3BYKa OT
4acToThl"
5o ['pOMKOCTB 3ByKa U BbICOTa TOHA.
AKyCTHUYeCKUI pe30HaHC
53 Ypok-koHpepennus "YIbTpa3ByK U bubmmoreka IIOK
uH(}pa3ByK B IPUPOJe U TeXHUKe" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe 110
£4 A v P P Bubmioreka LIOK
TeMe "3aKOHbI COXPaHEHHS.
P y https://m.edsoo.ru/ff0b25{0
MexaHuueckue KoyieOaHWsI U BOJTHBI
KonTponbHas padora o Teme
55 "3aKoHbI coxpaHeHusl. MexaHn4yeckue
Koyie0aHHUsA U BOJTHBI "
56 OJIEKTPOMarHUTHOE TIoJIe. bubmioTeka LIOK
OneKTpOMarHUTHbIE BOJTHbI https://m.edsoo.ru/ff0b2abe
57 CBoliCTBa 3/1eKTPOMarHUTHBIX BOJTH
cg Ypox-konpepennusa "Illkana Bub6moreka LHIOK

IJIEKTPOMArHUTHBIX BOJIH.
Hcnoab3oBaHue 3JIEKTPOMAIHUTHBIX

https://m.edsoo.ru/ff0b2fe6
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BOJIH /I/I1 COTOBOIi CBsA3H"

Ypok-uccneposanue "M3yuenue

bubmoreka IIOK

59 CBOWCTB 3/IEKTPOMarHUTHBIX BOJIH C
P " https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOM/TBHOTO TesTehoHa
60 PelieHue 3a/1au Ha oripe/ie/ieHUe YaCTOThI
Y JJIUHBI 37IEKTPOMarHATHON BOJTHbI
OneKTpoMarHUTHasi IpUpo/a CBeTa.
61 C P B PHPOA - Bbubmmoreka [IOK
KOPOCTh CBeTa. Bo/IHOBbIe CBOMCTBA
P https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku cseta. [IpsmosnvHeriHoe
62 acrpocTpaHeHue cBeTa. 3aTMe Bubamorexa LIOK
TpOCTpaHeHHe CBeTa. 3aTMEeHUs
pacrpoctp https://m.edsoo.ru/ff0b3658
CosHija u JIyHbl
3aKOH OTpakeHus CBeTa. 3epKaJia.
63 Permie ep3 au Ha e ep e 3aKOHa Bubmmorexa LOK
111eHU Y Ha MMpUMeHeHHe 3aKOH
A P https://m.edsoo.ru/ff0b38c4
OTpakKeHHsl CBeTa
64 [Tpenomnenuve cBeTa. 3aKOH bubmioTeka LIOK
TipesioMJIeHHs CBeTa https://m.edsoo.ru/ff0b3aea
[TonHoOe BHyTpeHHee oTpakeHue CBeTa.
65 Ncnosnb3o z pe 0 opo eHHero Bubamorexa LIOK
T0J/Ib30BaHKe TTOJTHOT'O0 BHYTPEHHer
TP https://m.edsoo.ru/ff0b3c5c
OTpaKeHHs B OTITUYECKUX CBETOBOZIaX
66 JTabopaTopHas pa6ota "HUcciejoBaHue

3dBHCUMOCTH yIJid IPe/JIOMJ/IEHUA
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CBeTOBOIO Jiy4a OT yIJla ajileHusi Ha
rpasune '"Bo3yx-cTekjio""

Ypok-koudepernuus "HMcnonb30BaHue
M0/IHOT'0 BHYyTPEHHEr0 OTPa)keHHs:

67
CBETOBO/Ibl, ONTHKOBO/JIOKOHHAS
CBA3L"
bubmioTeka LIOK
68 JI .0
FIHSBL LMTHHECKAT CHIIE THASH https://m.edsoo.ru/ff0b3f2c
Bbubmoteka LIOK
69 1 9] %
OCTPOBHHE H3ODPIACEHIH B JIMHIAX https://m.edsoo.ru/ff0b444a
JlaboparopHas pabora "OnpepeneHue
70 dox ICJH:F([: ; a’é(JI')IOHl:HH U (l:lfnf:q:cirﬁ Bubmorexa [IOK
y P N .\ https://m.edsoo.ru/ff0b4206
CHJIBI COOMPpAIOLel JTUH3BI
71 Ypok-koHdepennusa "Onruueckue Bbubsmmoreka IIOK
JIMH30BbIe MPUOOpPHI" https://m.edsoo.ru/ff0c0Oa7e
72 ['na3 kak onrruyeckas cucteMa. 3peHue Bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus " ledeKTbl
3penus. Kak coxpaHuts 3peHue”
74 PassiokeHue 6Gesioro ceeTa B CIIeKTp. Bubnmorexa LIOK

OnbiTel HetoToHA. CriokKeHUe

https://m.edsoo.ru/ff0cOf4c
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CreKTpasbHBIX 1[BeTOoB. [lucnepcus cBeTa

JTaGoparTopHas padora "OnbIThI M0
PAa3/I0KeHHUI0 0e/10ro CBeTa B CIEeKTP U

75 BOCIIPUATHIO I|BeTa MpPeAMeTOB NpPH UX Bubmorexa LIOK
P " peA P https://m.edsoo.ru/ff0cOe2a
Ha0J/1I0/IeHUH Yepe3 [[BeTOBbIe
GunbTpHI"
Ypok-npakTukym "BosiHOBBIe
76 CBOWCTBA CBeTa: JUCIIepCHs,
uHTepdepennus u fudpakous”
77 OnbiTel Pe3epdop/ia 1 niaHeTapHast bubmioTeka LIOK
MO/ie/ib aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mopens atoma bopa
79 Wcnyckanue U norJiojeHye csera BubmioTeka LIOK
atoMoM. KBaHTbl. JInHeluaTble CrIeKTpbl https://m.edsoo.ru/ff0c144c
30 Ypok-npaktukyMm "Habsojenune bubmioTeka LIOK
CMEeKTPOB MCIYCKaHUA" https://m.edsoo.ru/ff0c1550
81 PafnoakTHBHOCTE Y €€ BU/IbI Bubmorexa LIOK
% A https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHOro szapa. HykinonHas Bbubmmoreka [IOK
Mo/ieh https://m.edsoo.ru/ff0c18ac
83 PapnoakTrBHBIE peBpalljeHus. M130Torbl bubmioTeka LIOK
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https://m.edsoo.ru/ffOclal4

Pemenue 3amau o teme:

bubmmoreka IIOK

84
"PasroakTuBHbBIe IpeBpaljeHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuog nonypacnaza
Ypok-KoHpepe "Paauoa e

y ., PHPOAE, MERHIRIHE, https://m.edsoo.ru/ff0c2126
TeXHHKe

87 AnepHble peaku. 3aKOHbI COXpaHEeHUSs bubmioTeka 1IOK
3aps1/I0BOT0 ¥ MaCCOBOTO UMCeT https://m.edsoo.ru/ff0c1c58

38 OHeprus CBsI3U aTOMHBIX sifiep. CBsi3b bubmmoreka IIOK
Macchl ¥ SHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Peruienue 3azau o teme "AznepHoie
peakuyu"

90 Peakuu cuHTe3a UM ZlenieHus sjep. Bbubmmoreka LIOK
Wcrounuku sHeprun CoJiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHdepenuus " SgepHas

o1 JHepreTHka. /leiicrBus
Pafii0aKTUBHBIX U3/IyYeHUI Ha )XUBbIe
OpraHusmMsbi"

92 [ToaroToBKa K KOHTPOJIBHOM paboTe 110

TeMe " DJIeKTPOMarHUuTHOe T10Jie.

bubmioTeka LIOK
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DJIEKTPOMarHUTHbBIE BOJIHBL. KBaHTOBBIE
aBJjieHus"

https://m.edsoo.ru/ff0c223e

KoHTtposnbHast paboTa 1o Teme
"DneKTpOMarHuTHoe moJie.

93
DJIEKTPOMarHUTHbBIE BOJIHBL. KBaHTOBBIE
sIBJIeHUS "
IToBTOpeuue, 00001IIEHNE.
94 J1abo [;TO HbIe auéon;l Mo KypcC Bubmorexa LIOK
W P pu P . Py https://m.edsoo.ru/ff0c245a
B3auMojgencrBye Tel
IToBTOpEHMe, 00001IeHe. PellieHne
95 acquII){be u Kaqe:jBeHHblx 3a/1a4 110 Bubmmoreka [IOK
P | . A https://m.edsoo.ru/ff0c2572
Teme ""TenyioBble MPOLIECCHI
IToBTOpEHKe, 0000IIIeHIe. PerieHne
96 aCHETII){bIX u KaqecTBeHHLIX 3aJa4 1o Bubmiorexa [IOK
P A Ny https://m.edsoo.ru/ff0c2a2?2
Teme "KII/I TerioBbIX gBUTaTeien”
IToBTOpEHMe, 0000IIIeHIe. PerieHue
97 acqull){le u KaqecTBeHHblx 3a/1a4 I10 Bubmorexa [IOK
P A https://m.edsoo.ru/ff0c2b30
Teme "KII/] 3/ieKTpOyCTaHOBOK"
IToBTOpEHUe, 00001IIeH e,
98 JT1abo IZITO HbIEe ;I;on,l o KypcC Bubmorexa [IOK
" parop P " Py https://m.edsoo.ru/ff0c2c52
CBeToBbI€ AB/JICHUA
99 IToBTOpeHue, 06061eHNe. PaboTa c

TeKCTaMHU 110 Teme "3aKOHbI COXpaHeHUs

Bbubmmoreka [IOK
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B MexaHuKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpeHue, 060011eHKe. PaboTa c 1 Bbubmoteka LIOK
TekcTaMu 1o Teme "KosebaHus U BOHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpEHME, 06061IeHME. PaboTa C 1 Bbubmmoreka IIOK
TeKcTamu 1o Teme "CBeTOBbIe SIBJIeHUSA" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 060611eHKe. PaboTa c
102 TeKCTamu 1o TeMe "KBaHToBas U sifjepHas || 1
¢uspmka"
OBUIEE KOJIMYECTBO YACOB I10 102 57

[TPOI'PAMME
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ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJ/IbTAThI OCBOEHIA OCHOBHOI
OBPA30OBATEJ/IGHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBFPA3OBAHUSA

7 KIIACC

Kop
npoBepseMoro
pe3yJjbTara

IIpoBepsiemble MpefMeTHBIE Pe3y/IbTaThbl 0CBOeHHsI OCHOBHOM 00pa3oBaTe/IbHOM
NMpPOrpaMMbI OCHOBHOT'0 001jero 00pa3oBaHus

1.1

HCII0J/Ib30BATh M3yU€eHHbIE ITOHATHSA

1.2

pa3MyaTh SIBJIEHUS 0 OMKMCAHUI0 UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIbITOB,
JeMOHCTPUPYIOIIUX AaHHOe hu3nuecKoe siBjieHHe

1.3

pacrio3HaBaTh IMPOsiB/IeHHe U3yUeHHBIX (hH3NUeCKUX SIBJIeHUN B OKPYyKaroIlleM MUpe, B
TOM 4Kc/ie pr3nyeckue siBJieHUsl B TIPUPOZe, TIPH 3TOM TePeBO/IUTh MPaKTHUeCKYHO
3ajjauy B yueOHYI0, BbI/Ie/ISTh CyI[eCTBeHHbIe CBOMCTBA (TIPU3HAKK) (PU3NUECKUX SBJIEHUN

1.4

OTMUCHIBATh U3yUeHHbIe CBOMCTBA TeJl U (pu3nuecKue siBleHusl, UCTI0/b3ys hru3nuecKre
BeJIMUUHBI, TTPU OTKMCAaHUU MPAaBUILHO TPAKTOBATH (PU3MUECKUM CMBIC/T UCTIOJTb3YEeMbIX
Be/IMUMH, UX 0003HaUeHUsI U eZIMHULIbI PU3NUECKUX BeJTMUUH, HaXOAUTb (hOPMY/IbI,
CBsI3bIBAIOIIME AAHHYIO (DHM3UUECKYIO BeTMUMHY C APYTUMU BeJTMUMHAMU, CTPOUTD
rpauKy U3yueHHbIX 3aBUCUMOCTeN (DU3NUeCcKUX BeJTMUMH

1.5

XapaKTepr30BaThb CBOMCTBA TeJl, (pr3ruecKue siBJIeHNUs Y MPOLIeCChl, UCII0/Ib3YsI
V3yueHHble 3aKOHBI, [IPU 3TOM /laBaTh CJI0BECHYIO (hOPMYJ/IMPOBKY 3aKOHA U 3allMChIBaTh
€ro MaTeMaTH4yeCcKoe BbIpakeHue

1.6

00BSCHATE (hH3UUeCKe SIBJIeHUS], TIPOLIeCChI ¥ CBOMCTBA TeJI, B TOM UKC/Ie U B KOHTEKCTe
CUTyaLMli PaKTUKO-OPHeHTUPOBAHHOTO XapaKTepa: BbISB/STh IPUUMHHO-C/Ie[ICTBEHHbIE
CBSI3H, CTPOUTH 00BsICHEHHe 13 1 — 2 JIOTHYeCKHUX I1aroB C OMOpOM Ha 1 — 2 U3yUYeHHbIX
CBOMCTBA (U3MUYECKUX SIBJIEHUM, (PU3MUeCKUX 3aKOHA WM 3aKOHOMEPHOCTU

1.7

peliliaTh pacuéTHble 3aZiauu B 1 — 2 AeiCTBUS, UCII0/Ib3Ys 3aKOHBI U (hOPMY/IbI,
CBs3bIBaIOIIMeE (hH3UUeCKre BeJTMUMHBI: Ha OCHOBe aHa/u3a YCI0BYs 3a/lauM 3anuchiBaTh
KpaTKOe yCJIOBHe, TIO[CTAB/ATh (hr3nuecKrie BeJTMUUHbI B (OPMYJIbI U TIPOBOAUTD
pacuéThbl, HaXO/IUTh CIIPAaBOYHbIe /JaHHbIe, He0OXOAUMbIe /IJIsl pellleHus 3a/lay, OLIeHUBaTh
peamMCTUUYHOCTD TTOTyUeHHOM (hH31ueCcKou BeJTMUHHbI

1.8

pacro3HaBaTh MPo0/IeMbl, KOTOPbIe MOYKHO PeIIXTh MTPY TIOMOIIY (GU3NYeCKUX METO/I0B, B
OMMCaHWUY UCC/Ie0BaHUS BbIJe/IATh NTPOBepsieMoe MpeAIosioKeHue (TUrnoTesy), pas3anyaTbh
Y UHTEePIIpeTHPOBaTh M0/yueHHbIN pe3y/ibTaT, HaX0JUTh OLIMOKU B XO/ie OTbITa, Ae/aTh
BBIBO/IbI 10 €r0 pe3y/bTaTtaM

1.9

TIPOBO/IUTD OTIBITHI 110 HAOMOZeHUIO PU3NUECKUX SIBJIEHUHN W (DHU3UUECKHUX CBOWCTB TeJT:
(hopMyIpOBaTh TIPOBEPsiEMbIe TIPEATION0XKEH!S, COOMPATh YCTaHOBKY U3
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MnpeaioXKeHHOro OGOpy,Z[OBaHI/IH, 3dlIMChIBATh X0/ OIIbITa 1 (bOpMy'JII/IpOBaTb BBEIBO/JbI

1.10

BBITIOJIHATH MPsIMble U3MepeHHsI C MCT0/Ib30BaHKEeM aHa/IOTOBBIX U LIM(POBBIX IPHOOPOB,
3amMChIBaTh M0Ka3aHKUs MPUOOPOB C yUETOM 3alaHHOM abCOTIOTHOM MOTPeIIHOCTH
H3MepeHun

1.11

TIPOBOJIUTh UCC/IeJOBaHKE 3aBUCUMOCTH OJJHOW (PM3MUeCKOil BeJTMUKHbI OT IPYTOM C
MCTI0/Ib30BaHKeM TPSIMbIX M3MepeHHH, yuacTBOBaTh B MJIaHUPOBAHKHU YueOHOT0
WCC/leIoBaHNs, COOMPATh YCTAHOBKY U BBITIOJIHATE U3MepeHUs, Cyieflysi TIpe/IJIoyKeHHOMY
T71aHy, (PUKCUPOBATh pPe3y/IbTaThl MOyUeHHOU 3aBUCUMOCTH (DM3UUYECKHX BEJIMYMH B
BU/Ie TIPe/JIOKeHHBIX Tab/uI] U TPadMKOB, Zie/laTh BHIBO/IBI TIO Pe3y/IbTaTaM
WccreloBaHus

1.12

TMpOBOAWUTL KOCBEHHbIE U3MEDPEHUA ¢)H3I/IquKI/IX BeJIMUMH, C/1eayd Hpe'Z[JIO)KEHHOI\/JI
WHCTPYKLWUA: TIPXU BBITIOJIHEHUH H3Mep6HHﬁ CO6I/IpaTB SKCIIepUMEHTA/IbHYIO0 YCTAHOBKY 1
BBIUMC/ISITh 3HaUeHUe MCKOMOM Be/IMUMHEI

1.13

cobroiaTh MpaBr/ia TEXHUKHU 6e301acHOCTH TIpu paboTe ¢ 1abopaTopHbIM
obopyj0BaHHEM

1.14

yKa3bIBaTh MPUHLIMIIBI [IeHCTBUSI IPUOOPOB U TeXHUUECKUX YCTPONCTB, XapaKTepru30BaTh
TIPUHIIUIIBI JeHCTBUS U3yUeHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB C TIOMOII[bIO MX
OTMCaHUsI, UCTIONb3Ysl 3HaHUS O CBONCTBAaX (U3MUeCKUX sIBJIeHUI U HeoOX0oquMble
(hr3nueckre 3aKOHBI U 3aKOHOMEPHOCTH

1.15

TIPUBO/IUTH NPUMephl (HaX0AUTh MH(GOPMALIKIO O pUMepax) NPaKTUYecKoro
WCTI0J/Ib30BaHUs (PU3NYEeCKHX 3HAHWH B TTOBCEAHEBHOM KU3HU AJ1s1 0becrieueHust
6e3omacHOCTY TIpU 0OpallieHuH ¢ MPUOOPaMU U TEXHUYEeCKMMH yCTPOMCTBaMHY,
COXpaHEHHUs 3/J0POBbS U COOJTFO/IEHUSI HOPM 3KOJIOTMYeCKOTO TIOBeIeHUsI B OKPY KatoLei

cpefie

1.16

OCYILIeCTBJIATH OTOOP UCTOYHUKOB MH(POPMALUK B CeTH VIHTEepHET B COOTBETCTBUU C
3a/]JaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCSl 3HAHWM U MyTEM CpaBHeHHs
Pa3/IMUHBIX UCTOYHUKOB BbIJIe/IATh WH(OPMaLIMI0, KOTOpasi IB/sieTCsl IPOTUBOPEeUrBOM
WX MOXKET OBbITh HeJJOCTOBEPHOH

1.17

WCTIO/Tb30BaTh MPH BBITIOJTHEHHWHU YUeOHbBIX 3a/JaHU HayYHOIIOIY/ISPHYIO JINTepaTypy
(hbr31uecKoro cojiep;kaHusi, CripaBoUHbIe MaTepHuasbl, pecypchl ceTu VIHTepHeT, Bia/ieTh
nipréMaMM KOHCTIEKTUPOBAHUsI TeKCTa, peobpa3oBaHust MHPOPMAaLIMU U3 OFHOU
3HAaKOBOU CUCTeMbI B IPYTYIO

1.18

Co3/1aBaTh COOCTBEHHbBIE KPAaTKHe MUCbMEHHbIE U YCTHBIE COOOITeHHsI Ha OCHOBe 2 — 3
WCTOYHHKOB MH(OpMaIuK (pU3nueckoro coJiepkaHusi, B TOM YKC/Ie MyOJUUHO Jie/1aTh
KpaTKue coo01IeHUst O pe3y/ibTaTax MPOeKTOB WM yueOHbIX UCC/IeJOBaHUM, TIPH 3TOM
IPaMOTHO MCII0/Ib30BaTh M3yUeHHbBIN MOHATUMHBIN aTnapaT Kypca (pU3uKu,
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COIIPOBOXXAATh BBICTYIIJIEHHE HPEBEHTaL[HEﬁ

TIPY BBITIOJIHEHUU yueOHBIX TIPOEKTOB U MCC/IeZIOBaHUM pacrpeie/isiTb 0053aHHOCTH B
rpyIire B COOTBETCTBUU C TIOCTaB/I€HHBIMU 3a/jJayaMU, CJIe/JUTh 3a BbIMOIHEHWEM TlaHa

1.19 ~ . N
JeMCTBUH, aJileKBaTHO OL[eHMBATh COOCTBEHHBIN BK/Ia/l B I€ATEbHOCTD TPYIIIIH,
BbICTPaMBaTb KOMMYHUKAaTMBHOE B3aUMO/JIENCTBYE, YUNUTHIBAs MHEHUE OKPY KarOLUX
8 KVTACC
Kopg .
IIpoBepsiemble npesMeTHBIE pe3y/IbTaTbl 0CBOEHUSI 0CHOBHOU
HpPOBEePAEMOro o
poBep o0pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOI'O 0011ero 00pa3oBaHus
pe3yJbTara
1.1 UCIT0/Ib30BaTh IIOHATUS
12 pasnMyaTh SIBJIEHUS 0 OMKUCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIIbITOB,
) JIeMOHCTPUPYIOIIUX AaHHOe (pu3nUecKoe siB/ieHUe
pacro3HaBaTh MPOsiB/ieHHe U3YUeHHBIX (PU3NUYECKUX SIBJIEHHWH B OKPY>KaroIlleM MUpe,
13 B TOM uMcCjie (pu3nuecKue siBJIeHUs B TIPUPO/Ie, TPX 3TOM IepeBOJUTh TTPaKTUUeCKY0

3a/lauy B yueOHYI0, BbI/Ie/ISITh CYIIleCTBeHHbIe CBOMCTBA (TIpU3HAKK) (PU3HUeCcKUX
SIBJIEHUM

OTUCHIBaTh U3yUueHHbIe CBOMCTBA Tesl U (PU3nUecKue siB/IeHuUs1, UCTIONb3YsI
¢bu3nuecKre BeJIMUKHBI, TIPU OMMCAHUU TIPaBU/IbHO TPAKTOBaTh (hHM3UUECKUN CMBICT
1.4 WCTIO/Tb3YEeMbIX BeJIMUMH, 0003HAUEHUSI M eZIMHULIBI (DU3UUEeCKUX BEJTUUMH, HAXOUTh
(dhopMyibl, CBSI3bIBAOIIME JAaHHYIO (PU3NUECKYIO BeJIMUMHY C IPYTUMH BeTMUUHAMM,
CTPOUTD rPaMKU U3yUeHHbIX 3aBUCUMOCTeN (pU3nUecKux BeJTMUMH

XapaKTepr30BaTh CBOMCTBA TeJl, (pr3nuecKue siBJIeHUs 1 MPOLIeCChl, UCII0/Ib3Ys
1.5 V3yueHHbIe 3aKOHBI, TIPY 3TOM /laBaTh CJI0BECHYIO (JOPMYJIMPOBKY 3aKOHA U
3aMnychIBaTh €ero MaTeMaTU4yeCcKoe BhIpakeHHue

O0BSACHATEL (M3HUUeCKHe MPOLecChl U CBOMCTBA TeJl, B TOM UKC/Ie U B KOHTEKCTe
CUTYyaL1i NPaKTUKO-OPUEeHTUPOBAHHOIO XapaKTepa: BbISIB/IATH IPUUUHHO-

1.6 C/Te[ICTBEHHBIE CBSI3H, CTPOUTH 00BsICHEHHEe U3 1 — 2 JIOTHUeCKHUX I1aroB C ITOMOIIBIO
1 — 2 u3yueHHBIX CBOMCTBA (hM3UUECKUX SIBJIEHUH, (PHU3UUeCKHUX 3aKOHA UTN
3aKOHOMEpPHOCTHU

pellaTh pacyéTHbIe 3a/jauu B 2 — 3 [IeCTBUS, UCII0JIb3Ysl 3aKOHBI U ()OPMY/IbI,
CBsI3bIBaroLMe (pM3MUYeCKre BeJIMUMHBL: Ha OCHOBE aHa/lv3a yC/I0BHUS 3a/jauu

1.7 3anuCcbIBaTh KpaTKoe yC/I0BUe, BbISB/IATh HeZOCTAaTOK /IaHHbBIX JJ1s PelleHts 3a/auy,
BBIOMpATh 3aKOHBI ¥ (POPMYJIbI, HEOOXOMMBIe /1711 e€ pellleHus], TPOBOAUTL PAaCUEThI

W CPaBHHMBATH I10/Iy4Y€HHOE 3HaUeHHe (I)HBHHECKOﬁ BeJIMYKHBI C U3BECTHBIMU
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JAdHHBIMUA

1.8

pacro3HaBathb NPob/ieMbl, KOTOPbIE MOXKHO PEILUTh IPY MOMOIIY (hU3UIeCKUX
MeTO/I0B, UCII0/b3Ysl OMMCaHUe UCCTe0BaHus, BbIJe/ISTh IIPOBepsieMoe
TIpe/INoJioXKeHre, OLIeHWBATh TIPABU/IbHOCTD TMOPsi/IKA MPOBe/IeHuUs MCC/Ie[JOBaHMUSI,
JleniaTh BbIBO/IbI

1.9

TIPOBOZIUTD OTIBITHI 110 HAOTIOZEHUIO PU3UUeCKUX sIB/IeHUHN WK (HU3UUeCKHUX CBOWCTB
Tes1: GOpMyIMPOBATh TIPOBEpsieMble TIPeAI0JI0KeHHs], COOMpaTh YCTaHOBKY U3
TIpe/IJI0KeHHOT0 000PY/I0BaHUs, OTIMCHIBATb XOZ, OTbITa ¥ ()OPMY/IMPOBATh BHIBOAbI

1.10

BBITIOJTHATH TIPSIMble U3MePeHHsI C MCTI0/Ib30BaHKeM aHa/IOTOBBIX MTPUO0POB U
[ATUMKOB (pU3NUECKMX BeMYMH, CPaBHUBATh Pe3y/IbTaThl K3MepeHHH C yuéToM
3aZlaHHOM abCOJTFOTHOM MOTPeIIHOCTH

1.11

MIPOBOJUTH UCC/IeJ0BaHUE 3aBUCUMOCTH OJJHOM (PU3MUECKOW BeJTMUMHBI OT IPYroi C
WCTIOTb30BaHUEM TPSIMBIX M3MePeHHH: TJIaHUPOBaTh UCC/IeJoBaHKe, cCOOUpaTh
YCTaHOBKY U BBITOHSATh U3MepeHus, C/ieflys Mpeiio’KeHHOMY T1aHy, (PUKCUpOBaTh
pe3y/bTaThl TIOJYYeHHOUW 3aBUCHMOCTH B BH/Ie TaO/IUI] ¥ TPaUKOB, [1e/1aTh BHIBO/IBI
T10 pe3yJsbTaTaM MCC/Ie[J0BaHUs

1.12

TIPOBO/IUTh KOCBEHHbIE U3MepPeHUst (HHU3MUEeCKUX BeJTMUMH: T/IaHUPOBATh U3MEpPEeHUs,
cobupaTh IKCIIepUMeHTaIbHYI0 YCTaHOBKY, C/ie/lys Ipe//Io>KeHHOW MHCTPYKLIMH, U
BBIUNCJIATH 3HaUEHWe BeJTMUHHbI

1.13

co0srojaTh TIpaBU/Ia TEXHUKU 0e30TacHOCTH TIpU paboTe ¢ 1abopaTOpHBIM
obopyjoBaHHEM

1.14

XapaKTepHU30BaTh MPUHLUTIBI JeHCTBUS U3yUeHHBIX IPUOOPOB U TeXHUUECKUX
YCTPOMCTB C OTOPOM Ha UX OTMCAHKSI, UCTI0/Ib3Ysl 3HAHHMS O CBOMCTBAX (hH3UUeCKUX
sIBJIEHUH ¥ HeoOX0iuMble hU3nUecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIe TEXHUUECKHe YCTPOWCTBA U U3MepHUTe/TbHbIe TIPUOOPHI TI0
CXeMaM U CXeMaTU4YHbIM PUCYHKaM, COCTaB/ISTh CXeMbI 3/IeKTPUYECKUX Lierel C
1oc/ieZloBaTeIbHbIM Y Napasule/lbHbIM COeJUHEHUEM 3/1IEMEHTOB, pa3/inyasi yC/I0BHbIe
0003HaueHuUst 3/7IeMEHTOB 3JIeKTPUUECKUX Liereit

1.16

TIPUBOAUTHL NPUMepHI (HaX0AUTh MHGOPMALUIO O MpUMepax) MpakKTUueCckoro
WCTI0/Tb30BaHusT (PM3MUeCKUX 3HAHUK B MIOBCEHEBHOM JKU3HU /111 00ecrieueHus
Ge3omacHOCTH TIpY 0OpaIlieHrnH C TpUOopaMu U TEXHUUECKUMHU yCTPOHCTBAMUY,
COXpaHeHUs 3/J0POBbsI U COOJTIO/IeHNsI HOPM SKOJIOTUUEeCKOT0 TIOBeZIeHHsT B
OKpY’Karollleil cpefie

1.17

OCYIIECTBJIATH ITOUCK I/IH(bOpMaL[I/II/I q)HBI/I‘JECKOFO CoJiep>KaHus B CEeTH I/IHTepHET, Ha
OCHOB€ MMEHOILIUXCA 3HaHUU U HYTéM CpaBHeHHs OOIIOJTHUTEIBHBIX KCTOUYHHUKOB
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BbIZIe/IITE MHGOPMAI[UI0, KOTOPasi SIB/ISIETCs TIPOTUBOPEUNBOM UM MOKET OBIThH
HeJJ0CTOBepHOM

1.18

WICTI0/Tb30BAaTh MPU BBITIOJTHEHUH yueOHBIX 3aIaHU HayYHO-TIOMYJ/ISIPHYIO
UTepartypy (pu3nueckoro cofeprkaHusi, ClipaBOYHbIe MaTepyasbl, peCypChl CETU
VHTepHeT; BNaJeTh MPHUEMaMH KOHCIIEKTUPOBaHUsI TeKCTa, TpeoOpa30oBaHust
MH(OpMaLMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/iaBaTh COOCTBEHHbIE MMMCbMeHHbIe U KpaTKHe YCTHbIe coo011ieHus, 06001as
VMH(OPMaLMIO U3 HECKOJIbKUX UCTOYHMKOB (PU3MUECKOr0 COZlepyKaHus, B TOM YHCIIe
y6/TMUHO TIpe/ICTaB/ISATh Pe3y/IbTaThl IPOEKTHON UM UCC/Ie/|0BaTe/TbCKOM
[esITe/TIbHOCTH, TIPY 3TOM FPaMOTHO MCIIO/Ib30BaTh U3yUeHHbIN MOHATUMHBIN anmapar
Kypca (pM3UKH, COMIPOBOXK/IaTh BBICTYI/IEHUE TIpe3eHTaLuei

1.20

TIpY BBITIOJIHEHUU yueOHBIX MIPOEKTOB U MCC/Ie[loBaHUM (pr3ruecKux MpoLieccoB
pacnpeiensiTb 0053aHHOCTY B TPYIIIe B COOTBETCTBUM C ITOCTABJIEHHBIMU 3a/jauaMy,
C/IeZIUTh 3a BBINIOJIHEHWEM I/1aHa [IeICTBUM U KOPPeKTHUPOBATh ero, a/jleKBaTHO
OL|eHMBaTh COOCTBEHHBIN BKJI/| B [IeSITeIbHOCTh IPYTIIbI, BHICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/eliCTBYe, MTPOSIB/ISIs FTOTOBHOCTh pa3peliaTtb KOH(IUKThI

9 KJTIACC

Kopg
NnpoBepsieMoro
pe3y/bTara

IIpoBepsiemMble NpeMeTHbIE Pe3y/IbTaThl 0CBOGHHA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 0011Iero 00pa3oBaHus

1.1

HCII0J/Ib30BdTh M3yU€HHbIE TTIOHATHUSA

1.2

pas/uyath SIBJIeHUs 110 OMUCAHUIO UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIbITOB,
JleMOHCTPUPYIOLIMX JaHHOe (pr3ruecKoe siBJieHHe

1.3

pacIio3HaBaTh TMposiB/ieHNe U3yUeHHbIX (U3UUeCKUX SIBJIEHHN B OKPYKatoIlleM
MUpe, B TOM umciie (pr3nueckye sSiBJieHUs B IPUPO/e, TIPU 3TOM MepeBOIUTh
TIPAKTUUECKYIO 33/lauy B yueOHYI0, BbIZIe/ISATh CYI[eCTBeHHbIe CBOMCTBA (TTPU3HAKK)
(bu3uecKux siBjleHUN

1.4

OMUChIBaTh U3yUYeHHbIe CBOWCTBA Tesl U (pr3rUecKUe sIBJIeHHs], UCII0/Ib3ysl
(br3ryeckrie BeJIMUMHBI, IIPU ONMCAHUU NTPABUIBHO TPAKTOBATh (PM3NUECKUN CMBIC/T
WCTI0/Tb3yeMBIX BeJTMUMH, 0003HAUeHUS U eTUHULIBI (PU3NUECKUX BeJTMUMH,
HaxoZUThb (POPMYJIbI, CBS3bIBAIOLME JaHHYI0 (PU3NUYECKYI0 BETUUUHY C APYTHMU
Be/IMUMHaMH, CTPOUTD IpapvKi U3yUeHHbIX 3aBUCUMOCTeN (PH3UUeCKUX BeTUYMH

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, (hr3nuecKue siBJIeHUs1 U MPOLeCChI, UCTI0b3YS
M3y4eHHbIe 3aKOHbI, TIPY 3TOM JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
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3dlMUCBIBATh €ro MaTeMAaTHUYeCKO€E BbIpa’KeHHEe

1.6

00BSCHATH (U3UUECKUe TPOLIECCHl M CBOMCTBA TeJl, B TOM UHMC/Ie U B KOHTEKCTe
CUTyallUi NPaKTUKO-OPMEHTHPOBAHHOIO XapaKTepa: BbISB/IATb IPUUMHHO-
C/le/ICTBEHHBIE CBSI3U, CTPOUTH 00BbsICHeHUe 13 2 — 3 JIOTUUeCKHX 11aroB C
TIOMOLL[bIO 2 — 3 U3YUYeHHBIX CBOMCTBA (PH3UUeCKUX SIBIEeHUM, (Pr3UUeCKUX 3aKOHA
VU 3aKOHOMEPHOCTH

1.7

pelaTth pacuéTHble 3a7jaud (ONMparolrecs Ha CUCTeMY U3 2 — 3 ypaBHeHHI),
VICTI0JTb3Y$1 3aKOHBI U (DOPMY/Ibl, CBSI3bIBalOLMe PU3NUYeCcKre BeJIMUYMHbI: HA OCHOBE
aHa/M3a yCI0BHYs 3a/lauM 3alMChbiBaTh KpaTKOe YC/I0BHeE, BBISB/IATh HeZOCTaroLe
WM U30BITOUHBIE JJaHHbIE, BEIOUPATh 3aKOHBI U (hOPMYJIbl, HEOOXOUMBbIe ISt
pelleHys], IPOBOAUTL PACUYEThI M OLeHUBATh PeaTMCTUYHOCTD TIOJYYEeHHOTO
3HayeHUs1 GU3NUECKOI BeJTMUKHbI

1.8

pacrio3HaBaTh 1po6JieMbl, KOTOPbIe MOXXHO PeLIUTh ITPU MOMOLIH (PU3UUeCKUX
MeTOZI0B, UCI10/1b3ys OITMCAaHKe UCC/Ie/J0BaHNs, Bbl/e/IsTh IPOBepsieMoe
NIpe/rio/0)KeHre, OLleHMBaTh MPaBU/IbHOCTh M0OPs/iKa POBejeH!s UCC/le[0BaHus,
JiesiaTh BBIBO/IbI, UHTEPIIPETHPOBATh Pe3y/IbTaThl HAO/IIOAEHUI 1 OTIBITOB

1.9

MPpOBOJUTH OIIBITHI T10 Ha6]’II-O,Z[eHI/II-0 qJI/IBI/IquKI/IX SIBJIEHUI WU (1)I/I3I/II—IECKI/IX
CBOMCTB TeJI: CAMOCTOSITEILHO COGHp&lTb YCTaHOBKY U3 M30BITOUHOIO Ha60pa
O60py,£[0BaHI/IH, OIMUCBIBATE X0/ OINbITd U €r'0 pe3yJ/ibTaThl, (bOpMYJ'II/IPOBaTL BBEIBO/JbI

1.10

TIPOBO/IUTH NPU HEOOXOAWMOCTH CEpPHIO NPSIMBIX U3MePeHHH, OTpefierisis CpefiHee
3HaueHHe U3MepsieMol BeJIMUUHBI ((hDOKYCHOe pacCTOsTHHe COOMparolei TMH3bI),
000CHOBBIBaTh BHIOOP criocoba u3mepeHwUst (M3MepUTe/ILHOTO TTpUbopa)

1.11

TIPOBOAUTDL UCC/IeJoBaHUe 3aBUCUMOCTel (hH3UUeCKUX BeJIMUMH C UCI0/Ib30BaHeM
TIPSIMBIX U3MepPeHU: T/IaHMPOBaTh UCC/IeJOBaHKe, CaMOCTOSITe/TbHO cobUpaTh
YCTaHOBKY, (DMKCUPOBATh pe3yJ/IbTaThl MOJyUeHHON 3aBUCUMOCTH (hH3UUeCKUX
Be/IMYMH B BU7Ie TabULM TpadUKOB, ZiesiaTh BHIBO/BI TI0 Pe3y/bTaTaM
WCCIIe/IOBaHMUS

1.12

TIPOBO/IUTH KOCBEHHBIe W3MepeHus (H3UUeCKHUX BeJIMUUH: JIaHUPOBATh U3MepeHUsl,
coOupaTh KCIIePUMEHTATbHYI0 YCTaHOBKY U BBITIOJTHATE U3MEPeHUs], Ceysi
TIpe//I0)KeHHOW MHCTPYKLIMH, BBIUMC/IATH 3HaU€HUe BeJIMUMHbBI ¥ aHa/IM3UPOBATh
T0JIyuyeHHbIe pe3y/IbTaThl C YUETOM 3a/]JaHHOM MOTPeIIHOCTU U3MepeHu

1.13

co0strojaTh TIpaBU/Ia TEXHUKU 0e30T1acHOCTH TIpU paboTe ¢ 1abopaTOpHBIM
obopyoBaHHEM

1.14

Ppa3/inu4dTb OCHOBHEIE MTPHU3HAKW U3YUEHHBIX d)HBquCKI/IX MO,Z[G]IEIZI MdaTepHa/IbHAsA
TOUKa, abCo/FOTHO TBéP,E[OE TeJIo, TOUEUHBIM HCTOUHUK CBe€Ta, Jy4, TOHKad JIMH34d,
IJlaHeTdPpHadA MOJeJ/Ib dTOMd, HYK/IOHHAadA MO/Jie/Ib aTOMHOI'O A4pd
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1.15

XapaKTepHU30BaTh MPUHLUTIBI JeNCTBUS U3yUeHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OTOPOM Ha UX OTUCAHUsI, UCII0JIb3Ys 3HAHUsI O CBOMCTBAxX (prU3MuecKux
sIBJIEHUH ¥ HeoOXoAuMble hr3rnUeckre 3aKOHOMEPHOCTH

1.16

WCTIO0/Tb30BaTh CXEMbl M CXeMaTHUHbIe PUCYHKH M3YYEeHHBIX TEXHUUECKUX
YCTPOWCTB, U3MEPUTE/IbHBIX TIPUOOPOB M TEXHOJIOTUUECKUX TTPOI[eCCOB TIPH
pellieHny yueOHO-TTPaKTUUeCKHX 3a/lay, ONTUYECKUE CXEeMBI /11 IOCTPOEeHUs
M300pa)keHHi B TIJIOCKOM 3epKaJjie U COOMparolLei TuH3e

1.17

TIPUBOIUTH MPUMephI (HaX0AUTh UH(GOPMALUIO O MpUMepax) MpaKTUueCcKoro
WCTIO/Tb30BaHuUs (PM3NUeCKUX 3HaHUH B ITOBCeIHEBHOM >KU3HU /IJisi 00ecrieueHust
6e3omacHOCTH TIpY 0OpaIlleHuH C TpUOOpaMy U TEXHUUECKUMU yCTPOHCTBAMU,
COXpaHEeHWUsI 3[J0POBbsI U COO/TIO/IeHNsI HOPM 3KOJIOTUUeCKOT0 TIOBe/IeHUs B
OKpY’Karolllel cpefie

1.18

OCYILIeCTBJISITh MOUCK MH(OpMaLMU (GHU3UUeCKOro coiepykaHusi B ceTu VIHTepHeT,
CaMOCTOSITe/IbHO (POPMYJ/TUPYS TOWCKOBBIM 3alpOC, HAXOJUTh MYTH OTpe/eeHus
JIOCTOBEPHOCTH MOyYeHHOW MHGOpMaL[i Ha OCHOBE UMEIOLLMXCS 3HAaHUU U
JIOTIO/THUTeTbHBIX UCTOYHUKOB

1.19

WCIIO/Tb30BaTh MPH BBITIOJTHEHWH YUeOHBIX 3a/JaHU HayYHO-TIONY/IIPHYHO
uTepaTypy (pU3nUeckoro cojiep>KaHusl, CTipaBOYHbIe MaTepHrasbl, peCypChl CeTH
VHTepHeT; Ba/ieTh MPUEMaMH KOHCTIEKTUPOBAHKS TeKCTa, IpeoOpa3oBaHUs
vH(OopMalMY 13 OZJHOW 3HAKOBOM CHUCTeMBbI B IPYTYIO

1.20

co3/iaBaTh COOCTBEHHbIE MMMChbMEHHbIE U YCTHBIE COOOIIeHUST Ha OCHOBE
WHGOPMaLMY U3 HECKOIbKMX UCTOUHUKOB (PU3MUECKOT0 COiepyKaHus, IyOJTUUYHO
TIpe/ICTaB/ISATh Pe3y/IbTaThl TPOEKTHOW WIH MCC/Ie/[0OBATeIbCKOM e TeIbHOCTH, TIPH
3TOM IPaMOTHO MCIT0/Tb30BaTh W3yUeHHbIN MOHATUHHBIN amrapaT U3y4aeMoro
pa3zena (pU3MKU U COTIPOBOKAATh BHICTYTI/IEHHe TIpe3eHTalel ¢ yuéToM
ocobeHHOCTeM ayJUTOPUU CBEPCTHUKOB

1.21

TIPY BBITIOJIHEHWH Y4eOHBIX MPOEKTOB U UCC/IeJOBaHUM (PU3MUECKHIX MPOL[eCCOB
pacnpeienaTh 00s3aHHOCTH B TPYTINe B COOTBETCTBUM C TIOCTAB/IEHHBIMH 3a/JauaMy,
C/1IeJUTh 3a BBIITOJIHEHHEM I/IaHa [IeMICTBUM U KOPPeKTUPOBATh ero, afleKBaTHO
OLleHMBaTb COOCTBEHHBIN BK/Ia/l B [ieATelIbHOCTb TPYIIIbl, BEICTPAUBaTh
KOMMYHHUKaTUBHOE B3aUMOZeliCTBHe, NIPOSIB/ISAS FOTOBHOCTh paspeliaTbh KOH(IUKThI
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ITPOBEPAEMBIE 3JIEMEHTBI COJEPKAHUA

7 KIIACC
Kop, Kop
IIpoBepsiemble 3/1eMeHTHI CO/leP>KaHHUA
pa3jena | 3jleMeHTa
®U3UKA U EE POJIb B IIO3HAHUN OKPYXXKAIOIIEI'O MUPA
®u3rKa — HayKa 0 npupoge. ABaeHus: npupoasl. Pusnyeckue
1.1 SIBJIEHUSI: MeXaHW4eCKre, TerIoBble, 3JIeKTpPUUeCKre, MarHUTHBbIE,
CBETOBbIE, 3BYKOBbBIE
dusnyeckue BeJIMUUHbL. VI3MepeHre (pr3UUeCKUX BETUYUH.
1.2 dusnueckue rpubopsl. [TorpemHocTs u3MepeHuil. MexxyHapoaHast
cucTeMa eJiMHUL]
EcTecTBeHHOHayYHBIM MeTO/] TO3HAHUS: HAaOJTFOZIeHre, TIOCTaHOBKa
1.3 Hay4YHOT'0 BOIIPOCa, BbIIBKEHHUE TUI0Te3, SKCIIEPUMEHT I10 [IPOBepKe
1 rurnore3, 00bsiCHeHe Ha0JII0aeMoro siB/IeHHsT
1.4 Onucanue (prU3NUeCKUX SIBJIEHUU C TTIOMOLBIO MOJiernei
[TpakTHUeckre pabOThI:
V3mepeHue pacCTOSIHUM.
15 V3mepeHue 06bEMa KUAKOCTHU U TBEPZOTO Tefa.
Omnpegenenve pasMepoB MasbIX Tell.
N3mepenue Temneparypel MPU MOMOLLY XKUAKOCTHOTO TepMOMeTpa U
JaT4rKa TeMIlepaTypbl
[TEPBOHAYAJIBHBIE CBEJEHVA O CTPOEHUU BELIIECTBA
21 CtpoeHue BeljecTBa: aTOMbI U MOJIEKYJIbl, UX pa3Mepbl. OTbITHI,
' JlOKa3bIBaroL1e JUCKPETHOe CTPOeHHe BelecTBa
99 [Brxenne yactur BeljectBa. CBsA3b CKOPOCTH JBM)KEHUsI YaCTUL] C
2 ' TemriepaTypoil. BpoyHoBckoe aBmKeHue, AU Qy3us
2.3 Bsaumo/elicTBue yacTuL] BelllecTBa: MIPUTS)KeHUE U OTTa/IKUBaHUe
ArperaTHble COCTOSTHUSI BeIlleCTBa: CTPOEHUe ra3oB, XXKUJKOCTeM U
24 TBEP/bIX (KpUCTA/IMUECKUX) Tesl. B3auMocCBsi3b MeX/ly CBOWCTBaMHU
BelLeCTB B pPa3HbIX arperaTHbIX COCTOSIHUSAX U UX
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dTOMHO-MOJIEKYJIADHBIM CTPOEHUEM

2.5 Oco6eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[TpakTrueckue paboThI:
OreHka AriaMeTpa aToMa MeTOZ0M PSIZIOB (C MCI0/Ib30BaHHEM
dororpaduii).

2.6

OmnbIThI 110 HAOTIO/IEHUIO TETIJIOBOTO PACIIMPEHUS Fa30B.

OnbIThI IO 0OHAPYKEHUIO JIeMCTBUS CUJT MOJIEKY/IIPHOTO
TIPUTSDKEHUS

IBIDKEHUE Y B3AMMOJIEVICTBYE TEJI

MexaHuueckoe JBrKeHre. PaBHOMepHOe ¥ HepaBHOMEPHOe

3.1
JIBU)KeHHe
3.9 CkopocTtb. CpeJiHsIs1 CKOPOCTb IPA HEPABHOMEPHOM JIBUYKEHUH.
' PacuéT nmyT” ¥ BpeMeHU IBUKeHUs
SIBneHne nHepLyy. 3aKOH MHepLMU. B3anMozelncTBHe Ten Kak
3.3 TIpUUMHA U3MEeHEeHUs] CKOPOCTH JBYKeHUs Tesl. Macca Kak Mepa
VIHEePTHOCTH TeJjla
34 [TnoTHOCTE BelecTBa. CBA3b IJIOTHOCTU C KOJIMUECTBOM MOJIEKYI B
' equHuULIe 00BEMA BelljecTBa
3.5 Cusia KaK XapakTepuCTUKa B3auMO/IeCTBUS Tell
36 Cwuna ynipyrocTtu v 3akoH ['yka. Vi3MepeHue Cuiibl C IOMOLLBIO
' JMHAMOMeETpa
37 SABneHue TAroteHus U cuia Tsbkecty. Crsia TSHKeCTH Ha IpYyTUX
’ ry1aHerax. Bec Tena. HeBecomocTh
38 Cuna Tpenus. TpeHUe CKOIbXeHUs U TPeHHe TIOKos. TpeHre B
' TIpUPO/Jie U TEXHUKE
3.9 CrnoykeHue CUJ, HarpaB/IeHHbIX 110 OJHOW MPSIMOM.
' PaBHO/EHCTBYOLIAS CHJT
[TpakTrueckue paboThI:
3.10

OmnpeeneHrie CKOPOCTU PaBHOMEPHOTO /IBU)KeHUs (1l1apyka B
YKUIKOCTH, MOJIeJTH 3JIEKTPUUYECKOTO aBTOMOOWISI M TaK fiajiee).
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OrnpeiesieHre cpe/iHell CKOPOCTH CKOJIb)KeHHs1 OpycKa Wy 11apyKa 110
HaKJIOHHOM 1yIocKocTH. Ornpe/iesieHNe TJIOTHOCTU TBEPOTO Tesa.
OTBITHI, IEMOHCTPUPYIOLIIYE 3aBUCUMOCTDb PaCTSKEHHs
(medopmaiiyin) Py>KUHBI OT TIPUIO’KEHHOU CH/Ibl. OTBITHI,
JleMOHCTPUPYIOLLFe 3aBUCUMOCTb CUJIbI TPEHHS CKOJIbKEeHUSI OT Beca
TeJla M XapakKTepa CONPUKAaCarIMXCsl [I0BepXHOCTel

dusryeckKue sIBJIeHUS B rnpupozje: npumMepsl ABMXKEeHUA C pa3/IMUHbBIMA

3.11 CKOPOCTSIMM B JKUBOW M He)XUBOM NPUPOJie, 1eHCTBUe CHJIbI TPEHUS B
TIPUPOJie Y TEXHUKE
3.12 TexHUuecKye yCTPOWCTBa: MHAMOMETD, NOAIINITHUKN

IABJIEHUE TBEPABIX TEJI, )KUIKOCTEN 1 'A30B

Haenenue TBEpAOro Tena. Criocobbl yMeHbIIEHUS] U YBe/TMUeHHUST

4.1
JlaBJIeHUsI
4 [apnieHue ra3a. 3aBUCUMOCTb JIaBJ/IeHUs ra3a OT 00béMa,
' TeMIIepaTyphbl
43 [Tepesaua faBieHus TBEPABIMY TeIaMU, )KUIKOCTSIMHU U Fa3aMu.
' 3akoH [lackasns. [ITHeBMaTHueCcKue MalllvHbI
44 3aBHCUMOCTb JJaBJIeHUs] )KUJKOCTHU OT rMyOuHbl. ['MapocTaTiueckuit
' napaziokc. Coobiaroryecs: cocyzbl. ['MgpaBiuueckrie MexaHU3Mbl
ATtmocdepa 3emu 1 aTMOoc(epHoe faByieHue. [IpuurHeI
4.5 CyIIeCTBOBaHMS BO3AYIIHOU 00010uku 3emsin. OnbiT Toppuuesm.
3aBHUCUMOCTb aTMOC(EepPHOTr0 /laB/ieHusl OT BbICOTHI HaJ yPOBHEM MOpSI
46 V3mepenue atMocdepHoro faBneHust. [Ipubops! J1s W3MepeHust
' aTMOC(epHOro JaB/IeHusI
47 [eiicTBUe )KUAKOCTU Y Ta3a Ha MOTPY>KEHHOE B HUX TeJIO.
' BeiTankuBaroijas (apxvMeioBa) cuia. 3akoH Apxumeza
4.8 [1naBanue Tesn. Bo3gyxoriaBanue
[MpakTHUyeckue pabOTHI:
ViccrepoBaHue 3aBUCMMOCTH Beca Tejia B BoZie OT 00BbéMa
4.9

TIOTPY>KEHHOM B >KUAKOCTb UyacTH Tena. OrnpesieneHye
BbITA/IKMBAIOIIe} CUJIbI, IeUCTBYIOIIIEM Ha TeJlo, MOrpPyKEHHOe B
YKUIKOCTb. [IpoBepKa He3aBUCUMOCTH BbITA/IKUBAOIIIEH CHIIBI,
JeNCTBYIOLLIel Ha TeJlo B KUAKOCTH, OT Macchl Tesa. OTMbITHI,
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JleMOHCTPUPYIOLME 3aBUCMMOCTD BbITa/IKUBAIOLIIel CHJIbI,
JielicTBYIOLel Ha Teso B XUJKOCTH, OT 00bEMa NOrpy >kKEHHOM B
JKUJKOCTB YaCTH TeJla U OT IVIOTHOCTU XUAKoCTU. KoHCTpyupoBaHue
apeoMeTpa WU KOHCTPyUpOBaHUe JIOAKU U Ompeje/ieHue eé
IPY30I0AbEMHOCTU

dusnueckue SIBIEHUS B rnpupoze: B/JIUsAHHUE aTMOCCI)epHOI‘O AaBJ/IeHHA

4.10 .

Ha )KUBOW OpraHu3M, riaBaHue pbid

TexXHUUECKHEe YCTPOMCTBA: COOOIAOIIHEeCs COCY/IbI, YCTPONUCTBO
4.11 BO/IOTIPOBO/IA, TU/PABIMUECKHUH TTpecc, MaHOMeTp, bapoMeTp,

BBICOTOMED, TIOPIIIHEBOM HACOC, apeOMeTp

PABOTA, MOILIIHOCTbB, SOHEPI'MA

5.1 MexaHuueckasi pabora
5.2 MexaHnueckasi MOIIIHOCTb
53 [TpocThie MeXaHU3MBI: pbiyar, 06J10K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio
’ paBHOBeCHs pbluara
5.4 [TpuMeHeHMe TIpaBX/Ia PABHOBECHS pblyara K 010Ky
e «30J10TO€ MpaBUI0» MexaHUKH. KoaddulireHT rmonesHoro JeicTBys
’ MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeH1ManbHasi SHEPrUU Tesla, MOJHATOrO Haj, 3eM/en
5.7 Kunetnueckas sHeprus
53 [TonHas MmexaHW4YecKasi SHeprus. 3aKOH U3MeHeHUs] U COXPaHeHUsI
' MeXaHUUEeCKOW SHepPTUu
[TpakTrueckue paboThI:
Onpepenenvie paboOThI CHITbI TPEHUS TIPH PABHOMEPHOM [JIBH>KEHUH
5.9 TeJia 10 FOPU30HTA/ILHOM MOBEePXHOCTU. ViccnejoBaHue yCI0BUN
paBHOBecus prluara. Mismepenue KI1/l Hak/IOHHOM MJIOCKOCTH.
W3yyeHne 3aK0Ha COXpaHEHUs] MeXaHUUeCKOW SHepruu
5.10 dur3ruecKue IBJIeHUS B IPUPO/E: PblUary B Tejie yejoBeKa
511 TexHUUYecKye yCTPOMCTBA: pblyar, MOJBWKHBIN U HEITO/ABYKHBIN

6/10KH, HAaK/IOHHAS TIJIOCKOCTh, TIPOCThIE MEXaHU3MBI B OBITY
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8 KIIACC

Kop, Kop
IIpoBepsieMble 3/1eMeHTHI CO/eP)KaHUA
pasjena | 3JIeMeHTa
TEITVIOBBIE ABJIEHUA
OcHOBHBI€ T0JIO’KEHUST MOJIEKYISIPHO-KUHETUUEeCKOUN Teopyuun
6.1 CTpoeHus BelrlecTBa. Macca v pasmepbl MoJIeKyJ1. OIBITHI,
' MO/ TBePIKAatoLlIie OCHOBHBIE T10JI0KeHUs
MOJIEKY/IIPHOKMHETUUeCKON TeOPUH
6.2 Mogenu TBEp/IOTO, KUJKOTO U ra3000pa3HOro COCTOSIHUI BelleCcTBa.
' Kpucrannuueckuie v amopgHble Tena
6.3 OOBsicHeHMe CBOWCTB ra30B, KUAKOCTe U TBEP/bIX TeJl HA OCHOBE
' TI0JIOKeHUH MOJIEKY/IIPHOKMHETUYeCKOW TeOPUH
6.4 CMmauuBaHye U KanWIsIpHbIE SIBIIeHUS
6.5 TersioBOe pacivpeHue U CckaTue
6.6 TemnepaTypa. CBs13b TeMIIepaTypbl CO CKOPOCTBIO TeIJIOBOI'0
' JIBYDKEHUS YaCTHL]
6 -
6.7 BHyTpeHHsist 3Heprusi. CriocoObl U3MeHeHHs] BHyTPeHHeH SHepruu:
' Terionepejaua U coBepiiieHre paboThbl
6.8 Bub! Teruionepesaun: TeryionpoBOAHOCTb, KOHBEKLIUS, U3/TyUeHre
6.9 KosmnuecTBO TemnioTsl. Y jenbHas Teri0éMKOCTh BelljeCTBa
6.10 Tersio00MeH U TeryioBoe paBHOBeCHe. Y paBHEHUE TeTIOBOTO
’ GasaHca
6.11 [1naBneHue ¥ oTBepeBaHUe KPUCTA/VIMYECKUX BelL[eCTB. Y jebHast
' TeIUIOTa TJIaB/IeHHs]
[Tapoobpa3oBanue u KoHzeHcalws. Vicnaperve. Kunenve. Y aenbHast
6.12 TeryioTa napoobpa3oBaHusl. 3aBUCUMOCTb TeMITePaTypPbl KATIEHHUS OT
aTMoc(hepHOro /1aB/ieHUst
6.13 BnaxxHocTh Bo3yxa
6.14 OHeprus TOIIMBa. Y Je/bHas TerioTa CropaHus
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6.15

[TpuHLUTIBI paboThI TerIoBLIX ABUraTeseit KII/I TeroBoro
JBuratesisi. TersioBble ABUraTey U 3alljuTa OKpPY Karolei cpe/ibl

6.16

3aKOH COXpaHeHMs U NpeBpallieHHs SHePrUy B TeIJIOBbIX Mpolieccax

6.17

[pakTrueckue paboThIL:

OmbIThI 110 0OHAPY>KEHHIO JeUCTBHSI CHJT MOJIEKYJISIPHOTO
TIPUTSDKEHUSI.

OnbIThI N0 BhIpALL{MBAHUIO KPHCTA/IIOB [IOBAPEHHOW COJU WU
caxapa.

OmbIThI 110 HAGJIIOZEHUIO TETVIOBOTO PACIIMPEHUs Fa30B, )KUJKOCTeH
Y TBEPIBIX TeJl.

OnpepenieHrie AaByieHNs BO3Ayxa B Oa/lsIoHe IITPUIIA.

OnbIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTbD JiaB/IeHHsI BO3JjyXa OT ero
00bEMa M HarpeBaHUsI WIW OXJIaXKAEeHUSI.

[TpoBepKa ruroTe3bl JIMHEMHOM 3aBUCUMOCTH JI/TUHBI CTOJIOMKA
JKUJIKOCTH B TEPMOMETPUUYECKOW TpyOKe OT TeMIiepaTyphl.

HabntoieHre u3MeHeHUs1 BHyTpPeHHel SHepruu Tesia B pe3yJ/ibTaTe
Terionepejauu ¥ paboThl BHELTHUX CHJI.

WccnenoBaHue siB/ieHUs TeryioobMeHa MpU CMeIlMBaHUM XOJI0JHON U
ropsiueli BOJpbI.

OrnpefienieHrie KOMUeCTBa TEMJIOTHI, TOYYEHHOTO BOZIOM MpH
Terna000MeHe C HarpeTbIM MeTa/TMUeCKUM LIUJTMH/POM.

OmnpesienieHre yie/IbHOW TEIJIOEMKOCTH BellleCTBa.
VccnepoBanue npoliecca UCnapeHusl.
OrnpeziesieHrie OTHOCUTE/IBHOW BJI&YKHOCTHU BO3ZyXa.

OrnpefienieHrie yieTbHOW TEIUIOTHI TI/IaB/I€HUS Jib/a.

6.18

dusnuecKue siB/IeHUS B IPUPO/Ie: TIOBEPXHOCTHOE HaTSDKEHUE U
KaITi/UISIPHBIE SIBJIEHUs B TIPUPOJe, KPUCTA/L/Tbl B TIPUPO/IE,
usnyuenvie CosiHLIa, 3aMep3aHue BO/J0OEMOB, MOPCKHe OPU3bI;
obpa3oBaHue poChl, TYMaHa, WHesl, CHera.

6.19

TexHUUecKre yCTpPOMCTBa: KalW/ISApbl, IPUMephl MUC0Ib30BaHUSA
KPUCTa//IOB, XUIKOCTHBIN TePMOMETp, JaTUMK TeMIlepaTyphl,
TepPMOC, CUCTeMa OTOIUIEHHsI JOMOB, TUTPOMETPBI, ICUXPOMETP,
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ImapoBas Typ61/1Ha, ABUTraTe/Ib BHYTPEHHEr'o CroOpaHUsi.

SJIEKTPUUYECKUE 1 MAT'HUTHBIE ABJIEHNA

7.1 JnexkTpusanus Tes. [IBa poja 31eKTpUUeCcKux 3apsizioB
B3aumogencTBue 3apsykeHHBIX Tesl. 3akoH KysoHa (3aBUCMMOCTh
7.2 CHUJ/Ibl B3aUMO/IEMCTBUS 3apsKeHHBIX TeJl OT BeJTMUUHbI 3apsi/I0B 1
PacCTOsIHUSL MEX/y Te/laMM)
JJieKTpudeckoe 1ojie. HarmpsskEHHOCTh 3/1eKTPUYEeCKOro MoJIs.
7.3 [TpyHLMN CyTepro3yLMM 37IeKTPUUeCKUX MoJiei (Ha KaueCTBeHHOM
YPOBHe)
74 Hocurtenu snekTpuueckux 3apsiioB. J/ieMeHTapHbIM 3J1eKTPUYeCKUil
' 3apsg. Ctpoenue atoma. [IpoOBOJHUKY U AUS/IEKTPUKHU
7.5 3aKOH COXpaHeHUs 3JIEKTPUUECKOro 3apsija
76 ONeKTpUYeCKry TOK. Y CJIOBUS CYILeCTBOBaHUS 3JIEKTPUYECKOTrO
' TOKAa. MICTOUHMKHU MIOCTOSIHHOTO TOKa
77 [leiicTBUS 3/1€KTPUUECKOT0 TOKA (TerIoBOe, XMMUUEeCKoe,
' MarHUTHOe). JJIeKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax
7.8 JnekTpuyeckas Liernb. Cuia ToKa. D/IeKTpUUecKoe HarlpsskeHue
7.9 ComnporTyvBrieHMe TIPOBOJHYKA. Y [ie/IbHOe COTIPOTUB/IEHME BelleCcTBa
7.10 3akoH Oma /19 yyacTKa Lenu
7.11 ITocnemoBartenbHOE U Napasie/ibHOE COeJUHEHKE TTIPOBOJHUKOB
7.12 PaboTa 1 MOIIIHOCTh 37IeKTPUYECKOr0 TOKa. 3aKoH [koysist — JleHia
713 OreKTpruUecKue Lery U MOTpeOUTeN 37IeKTPUYeCcKOi SHePTruy B
' ObiTy. KOpOTKOE 3aMbIKaHUe
7.14 [TocTosiHHBIE MAarHUTLI. B3anMo/jelicTBHe TTOCTOSSHHBIX MarHUTOB
715 MaruuTtHoe noJie. MarHutHoe 1oJie 3eMJId U ero 3HaueHue 1
' JKU3HU Ha 3emiie
716 OnbIT OpcTesa. MarHuTHOe T11071e 3J1eKTPUYeCKOro TOKa.
' [IpriMeHeHHe 3/IeKTPOMarHuTOB B TEXHUKE
7.17

[eiicTBe MarHUTHOTIO T0JIs1 HA POBO/IHKK C TOKOM.
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SJIEKTI)OABI/IFBTEIIB MOCTOSIHHOI O TOKa. Mcrionb30BaHue
BHEKTPO,JBHFaTeHEﬁ B TeEXHHUUYECKHX YCTpOﬁCTBaX W Ha TPAHCIIOPTe

7.18

OnbiTel @apazes. fABeHre 371eKTPOMarHUTHOM UHAYKLMU. [IpaBuio
JleH1ja

7.19

OnekTporeHeparop. CriocoObl MoTyueHus 37IeKTPUUECKOM SHepPTUH.
OneKTpoCcTaHLIMK Ha BO30OHOB/IsSIEMbIX HCTOYHUKAX SHEPTUU

7.20

[TpakTHUeckure pabOThI:

OnbITHI TIO HaGJ'IIOAEHI/II-O JJIEKTPHU3dlINH TeJl HHAYKHHEﬁ " T11pH
COIIPUKOCHOBEHHMU.

I/ICCJ'IE,E[OBBHI/IE I,I[el‘/JICTBI/ISI 3JIEKTPUYECKOI'O I10JId Ha TIPOBOAHWKHU U
AWSJIEKTPUKH.

C6opka 1 TIpoBepKa paboThl 3/IeKTPUUECKOM 1€ MOCTOSTHHOTO
TOKa.

V3mepeHue U pery/iMpoBaHue CUJIbl TOKa.
W3mepeHue U peryivpoBaHue HallpsDKeHUSI.

WccnenoBaHue 3aBUCHMOCTH CHITBI TOKA, UAYILETO Yepe3 pe3ncTop,
OT COTIDOTHBJIEHUSI Pe3MCTOPA U HaIpsKeHUsl Ha Pe3nCTope.

OnbIThI, 1eMOHCTPUPYIOLIME 3aBUCUMOCTb 371eKTPUUeCKOro
COTPOTHBJIEHUS IPOBO/IHUKA OT ero J/INHbI, IJIOLa1 OIIepeyHoro
ceyeHMs U MaTepuasa.

[TpoBepka mpaBu/ia C/I0KeHUs1 HaTlPsDKeHUM MPU MOC/1e10BaTe/IbHOM
COoeJIMHEeHUM IBYX pe3ucTopoB. [IpoBepka npaBu/ia Ajist CU/IbI TOKa
TIpY Mapajuie/IbkHOM COeJUHEHUU Pe3ncTopoB. Onpe/esieHre paboThI
3J1eKTPUUeCKOro TOKa, UAyLero yepes pesucrop. OnpezeneHve
MOLLHOCTHU 3/IeKTPUYECKOT0 TOKa, BbIJ|e/IsieMOl Ha pe3ucTope.
VccnepoBaHue 3aBUCMMOCTU CUJIBI TOKA, UAYILEro yepes JIaMIIOUKYy,
OT HanpspkeHUs1 Ha Hel. Onpesiennenne KI1/] HarpeBaress.
WccnepoBanre MarHUTHOTO B3aWMO/€HMCTBUS MOCTOSTHHBIX
MarHuToB. VI3yueHre MarHUTHOTO MOJIs1 TOCTOSIHHBIX MarHUTOB TPU
1X 00beIMHEHWU U pa3jesieHud. MccieioBaHue AeHCTBUS
3/1eKTPUUECKOro TOKa Ha MarHUTHYIO CTPeJsIKy. OIbITHI,
JIeMOHCTPUPYIOLME 3aBUCUMOCTb CHJ/Ibl B3aUMOZEUCTBUS KaTYILIKH C
TOKOM Y MarHuTa OT CWJ/Ibl TOKA M HarlpaB/IeHUsI TOKa B KaTyLLKe.
W3yueHue eiiCTBHUS MAarHUTHOT'O T0JIS1 HA MPOBOJHUK C TOKOM.
KoHcTpyupoBaHHe U u3yueHue paboThI 3/IEKTPOIBUTATe/IS.
N3mepenne KI1/] snekTpogBuraTeibHOW yCTaHOBKU. ONbITHI MO

79




WCC/IeJOBaHUIO SIBJIEHUS 3/1IEKTPOMarHUTHON UHAYKLIWH:
vcceoBaHue U3MeHeHUN 3HaueHus1 U HarpaB/ieHUst
WH/YKLIMOHHOT'O TOKa
®du3nueckue sIBJIeHUs B IPUPO/Jie: 37IeKTPUYeCKHe SIBJIEHUS B
791 aTMocdepe, 371eKTpUUeCTBO XXUBbIX OPraHU3MOB, MarHUTHOE T1071e
' 3emsy, fipeiid MosiroCcoB, POJib MarHUTHOT'O TIOJIS /151 )KU3HU Ha
3emiie, TIOJISIPHOE CUSIHYE
TexHUueCKre yCTPOWCTBA: 31eKTPOCKOI, aMIiepMeTp, BOJIbTMETP,
peocTar, CYETUUK 3JIEKTPUUECKOU SHEPTUH, 3/IeKTPOOCBETUTE/IbHbIe
7.22 nprOOpBI, HarpeBaTe/IbHbIe 37IeKTPONPUOOPHI (TIPUMeEpHI),
3/1IeKTpUYeCcKHe NpeloXpaHuTeNd, 31eKTPOMarHuT,
3/1IeKTPO/IBUraTe/b ITOCTOSIHHOTO TOKa, FeHepaTop MOCTOSIHHOTO TOKA
9 KV/IACC
Koz Koz
ITpoBepsieMble 371eMeHThI COZlepKaHUs
pasfziesnia | 3/leMeHTa
MEXAHWUYECKUE ABJIEHUA
8.1 Mexanuueckoe aBwkeHue. MarepuanbHas Touka. CrcreMa oTCuéTa
8.2 OTHOCUTEIBHOCTh MeXaHUUeCKOI'0 IBUKEHHUS
8.3 PaBHOMepHOe TIpSIMOJIMHEHOe JBUKeHHe
8.4 HepaBHOMepHOe npsiMoMHeliHOoe /iBrkeHue. CpeJHsis U
) MIHOBEHHasi CKOPOCTb TeJla IIPU HePaBHOMEPHOM /[IB)KEHUH
8.5 YckopeHnue. PaBHOyCKOpPeHHOE MPSIMO/TMHENHOE [IB)KeHHUe
8
8.6 CBob6oHoe ragenue. OnbIThl [amies
PaBHOMepHOe IBU)KeHMe 110 OKPY>KHOCTU. [lepron 1 yacToTa
8.7 obparrienust. JIuHelHasi ¥ yrioBasi CKOpOCTH. LleHTpocTpeMuUTeIbHOE
yCKOpeHue
8.8 [TepBbIit 3akoH HbroTOHA
8.9 Btopoii 3akoH HetoTOHa
8.10 TpeTuii 3akoH HbtoToHa
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8.11

[TpyHLMI CyTIepro3uLUU CUJT

8.12 Cwuna ynpyroctu. 3akoH ['yka
8.13 Cwuia TpeHUSI: CU/la TPEHUS CKOJIb)KEeHUs, CHJIa TPeHUs! MOKOS,
' Jipyrue BU/Zbl TDEHUS
8.14 Cuia TsDKeCTY Y 3aKOH BCEMUPHOIO TATOTeHUs1. Y CKOpeHue
' CBOOO/THOTO TIa/IeHUsT
8.15 Oewxenue ryiaHet BOKpyr CosHija. [lepas KocMuyeckasi CKOpOCTb.
' HeBecomMoCTh 1 MeperpyskKu
8.16 PaBHOBecHe MaTepHaTbHON TOUKH. AOCOTIOTHO TBEPZOE TEJIO
8.17 PaBHOBecue TBEpAOro Tesa C 3aKperyIEHHOW OChbIO BpALL|eHUS.
' MowmeHT cunbl. LleHTp TsKeCTH
8.18 Mmnynec Tena. VismeHeHue uMIty/bca. MIMITy/1bC CUJIBI
8.19 3aKOH COXpaHeHUs UMITyJIbCa
8.20 PeakTrBHOE ZIBU)KeHUE
8.21 MexaHnueckasi paboTa ¥ MOII[HOCTb
8.22 PaboTa cum TSKeCTH, yrpyrocTd, TpeHusi. CBs3b JHePruu U paboThI
893 [ToTeH1anbHas S3HEPrys Tesia, OLHATOrO HaJ IIOBEPXHOCTHIO
' 3emu
8.24 [ToTeHIMaMbHAast SHEPTHSI CXKATOM MPY>KUHBI
8.25 KuneTtnueckas sHeprus. Teopema 0 KHHeTUYeCKOU SHEPrUU
8.26 3aKOH COXpaHeHHs MeXaHUUeCKOM SHeprun
[TpakTHyeckue paboThI:
Ormpe/esieHne cpeiHel CKOPOCTH CKOJIbKeHHs1 OpycKa Win
JIBIDKEeHUSI 111apHKa 110 HaK/IOHHOM 1iocKocTu. OmipesiesieHre
8.97 YCKOpEeHUSsI TeJsia IPU PaBHOYCKOPEHHOM /IBUYKEHUU 110 HaK/IOHHOM

TIJIOCKOCTH.

VccnenoBaHue 3aBUCMMOCTY MYTH OT BPEMEHU T1PU
PaBHOYCKODEHHOM JIBM)KeHUM Oe3 Haua/lbHOW CKOPOCTH.

[TpoBepKa ruroTesbl: ec/iv MPU PaBHOYCKOPEHHOM JBI)KeHUU 0e3
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HayaabHOU CKODOCTH ITYyTU OTHOCATCSA KaK pAL HEUETHBIX UuMcesI, TO
COOTBETCTBYHOI[ME ITPOMEXYTKHU BpeEMEHH OJJMHAKOBEI.

VccnenoBaHye 3aBUCUMOCTH CHITbI TPEHHUST CKOJIbYKEHHUS OT CHJIbI
HOPMaJIbHOTO AaBjeHus. OnpegeneHue K03hdHUIMeHTa TPeHus
CKo/bKeHus1. Orpezie/ieHue )XECTKOCTH MPY»KUHbIL. Onpe/ieneHue
paboThI CUJIBI TPEHHS [P PAaBHOMEPHOM /[BIDKEHHHU TejIa 10
rOpH30HTa/IbHOM MoBepxHOCTH. Ornpe/iesieHre paboThl CUIIbI
YIPYTOCTH MPH TObEME IPy3a C UCT0/Ib30BaHUeM HEeTOBWKHOTO 1
TMO/IBMYKHOTO OJI0OKOB

dusnueckue siBJIEHUS B rnpupoje: rMpuirvBbI U OT/IMBbI, ABUKEHHE

8.28 ryiaHeT CoMHeYHOM CHCTeMbl, peaKTUBHOE JIBM)KeHHe >KUBBIX
OpraHu3MOB
8.29 TexHuyeckre yCTPONCTBA: CIUIOMETP, JaTYMKU MOI0KEHHs,
’ PacCTOSTHUSL U YCKOPEHUS, paKeTbl
MEXAHUWYECKUWE KOJIEFAHWA 1 BOJIHBI
9.1 KosnebarenbHoe aBmkeHre. OCHOBHBIE XapaKTePUCTUKU KOieOaHUM:
' Tepuo/, YyacToTa, aMIyiuTyia
9.2 MaTeMaTrhueCKU U MPY>KUHHbIA MassTHUKU. [IpeBpailieHre sHeprumn
) 1pu KoJiebaTeTbHOM JBHKEHUU
9.3 3aryxaroliye KoysiebaHus. BeiHyKJeHHbIe KoiebaHusi. Pe3oHaHC
Mexanunyeckyre Bo/HbL. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpoonbHBIE U MTONepeyuHble BOIHbIL. JlIMHA BOJTHBI U CKOPOCTh €€
' pacripocTpaHeHusi. MexaHW4ecKre BOJTHBI B TBEPZIOM TeJle,
celiCMUUeCKHe BOJIHbI
9.5 3ByK. ['pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHbpa3ByK U yabTpa3ByK
[pakTrueckue paboThI:
OnpeziesieHre YaCTOTHI U TIepHO/ia KoeOaHW MaTeMaTHUeCKOTO
MasiTHUKaA.
9.7

Ormpe/iesieHNe YacTOTHI U TepUo/ja KoinebaHui Mpy>KUHHOTO
MasiTHUKa

VccnemoBaHye 3aBUCUMOCTH TTepHoZa KoyiebaHUi TIOABEIeHHOTO K

HUTHU I'Py3a OT AJIMHBI HUTH. I/ICCJ'IE,E[OBaHI/Ie 3dBUCHUMOCTH I1epruoja
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KosiebaHMI TIPY>KUHHOTO MasiTHHUKA OT Macchl rpy3a. [IpoBepka
HEe3aBMCHUMOCTHU TIepro/ia KojiebaHul rpy3a, TOABEIIeHHOTO K HUTH,
OT MacChl Fpy3a U >KECTKOCTU MPYKUHBIL. VI3MepeHue yCKOpeHHsI
CBOOOIHOTO TIa/IeHUS

9.8

du3nuecKue SBIEHUS B npupoe: BOCIIpUATHE 3BYKOB )KMBOTHBIMU,
3eMJieTpsaCeHue, cercMHUeCKHe BOJIHBI, IyHaMH, 3X0

9.9

TexXHUUYEeCKHe YCTPONCTBA: 3XO0JI0T, UCIIO/Ib30BaHKe Y/IbTPa3ByKa B
OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

ONeKTpOMarHUTHOe Iosie. J/IeKTPOMarHuTHble BoJHbL. CBOMCTBa

10.1
3/IeKTPOMarHUTHBIX BOJIH
10.2 [ITkasa 3/1eKTPOMarHUTHBIX BOJIH
10.3 OJIeKTpOMarHuTHas npupoga csera. CKopocTs cBeTa. BosiHOBbIe
' CBOICTBa CBeTa
10
[MpakTryeckue paboOThI:
10.4 V3y4yeHre CBOMCTB 3/1EKTPOMarHUTHBIX BOJTH C TIOMOLLIBbIO
MobubHOTO TenedoHa
10.5 dusnueckue siBieHUs B TIpUpo/e: OHooruueckoe AelcTBre
' BU/JIUMOT0, yIbTPar0/eTOBOrO ¥ PEHTI€HOBCKOI0 U3/TyueHui
106 TexHuYeCcKre yCTPOKCTBA: UCMO/Ib30BaHUE 3/IEKTPOMAarHUTHBIX BOJTH
' JJIsl COTOBOM CBA3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast mozienb cBeta. ICTOUHUKM CBeTa
11.2 [TpsimoniMHeHOe pacrpocTpaHeHNe CBeTa
11.3 OtpakeHnue cBeta. [1110cKoe 3epkaso. 3aKOH OTpaKeHUs CBeTa
11
114 [Tpesiomnenue cBeTa. 3aKOH NpesiomyieHus cBeta. [lomHoe
' BHYTpPEHHEe OTPa’keHHe CBeTa
11.5 JInnza. Xog ydel B JIMH3e
11.6 OnTuueckas cucreMa doToarrapara, MUKPOCKOTIa U TesiecKoria
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11.7

I';1a3 kak onThyeckasl ccTeMa. BJII/I3OPYKOCTB " OdJIbHO30PKOCTb

11.8

Pa3nokeHue 6eioro ceera B crieKTp. OmbIThl HetoToHA. Crio)keHHe
CreKTpasbHBIX 1[BeTOB. [lucnepcus cBeTa

11.9

[pakTrueckue paboThIL:

WccnenoBaHye 3aBUCHMOCTH yTJ1a OTPaKeHHs CBETOBOT'O Jiyua OT
yIJia najieHusl.

M3yueHne xapaKTepUCTHK N300pakeHus IpejMeTa B IIIOCKOM
3epkare.

I/ICC]Ie,E[OBaHI/Ie 3dBMCHUMOCTH YyTJIa IpeJIOMJ/IEHHS CBETOBOI'O Jiydad OT
yrjla IaleHrs Ha I'paHUle «BO3yX — CTEKJ/IO».

[MTonyuyeHre n3006pa)keHUH C TIOMOIIIBIO COOMPArOIIel TMH3BI.

OrnipeziesieHrie POKYCHOT'O paCCTOSTHUSI ¥ ONTUUECKOUW CUJIbI
cobuparoreii TMH3bI.

OnbITEI TIO Pa3/1I0KeEHHTIO Oesioro cBerta B CITIeKTD.

OnbIThI TI0 BOCIIPUSATHIO 1[BETA TIPEMETOB MPH UX HAOJIIOJeHUH
yepes 1IBeTOBbIe (PM/IbTPhI

11.10

®dusuyeckue AB/IeHUs B rpupoje: 3aTMeHus CoJiHLa U JIyHbL, [jBeTa
TeJI, ONITHUECKUe siBjieHus B atMocdepe (1iBeT Heba, pedpakiys,
pazyra, MUpax)

11.11

TexHuYecKre yCTPONCTBA: OUYKH, TIEPUCKOI, (hoToarapar,
ONTHUYECKHE CBETOBO/bI

12

KBAHTOBBGIE ABJIEHUA

12.1

OnbiThl Pesepdopa v niaHeTapHasi Mozienlb aToMa. Mojienb aToMa
bopa

12.2

Wcnyckanue u norsionjeHue cBeta atomoM. KBaHThI. JIvHeluaThie
CIEeKTPbI

12.3

PagnoakTMBHOCTB. Anb(a, 6eTa- ¥ raMMa-u3/TyueHUs

12.4

Crtpoenue aToMHOro s7pa. HykioHHast Mofiesib aTOMHOTO sifipa.
M30TO1I8I

12.5

PasvioakTHBHbIe TipeBpallieHus. [lepuro/ moypacrazia aTOMHBIX sifiep
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12.6

SImepHble peakivy. 3aKOHbI COXPAHEHUS 3apsiZlOBOTO U MacCOBOTO
yucen

12.7

OHeprus CBsA3U aTOMHBIX s7iep. CBsA3b MacChl U SHEPrUu

12.8

Peakumu cuHTesa u fenenusd saaep. Microunuku sHepruu CosHLa U
3BE3]

12.9

SlnepHasi sHepreTHKa. [lelicTBUe paIMOAaKTUBHBIX U3/TyUeHUI Ha
JKUBBIE OPTaHU3MBI

12.10

[TpakTrueckue paboThI:
HabsrosieHre CTUIOIIHBIX ¥ TMHeHUaThIX CIIEKTPOB HU3/TyUeHUs..

WccnenoBaHue TPeKOB: U3MepeHHe SHeprUy YaCTHLIbI 110
TOPMO3HOMY TyTH (110 hoTorpaduisim).

Vi3mepeHue paiuOaKTUBHOTO JOoHa

12.11

®dusnyeckue siBJeHYs B TIPUPOJie: eCTeCTBeHHbINA Pa/IM0aKTUBHBIN
(hoH, KocMUYecKue Jyud, paJuoaKTUBHOE U3TyueHue MPUPOAHbBIX
MUHEpaJsIOB, eMCTBUE PaZJMOaKTUBHBIX U3/yUeHHI Ha OPraHu3M
yesioBeKa

12.12

TexHUuecKre yCTPOWCTBA: CIIEKTPOCKOI, UHAWBU/Ya/IbHBIN
J0o3uMeTp, Kamepa BusibcoHa
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ITPOBEPAEMBIE HA OI'D I10 PU3UKE TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHHNA OCHOBHOI OBPA30BATEJ/IbHOM ITPOTPAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kopg
MpPOBepPseMOro
TpeOoBaHUs

ITIpoBepsiemble TPeOGOBaHUs K NPeMETHBIM pe3y/ibTaTaM 0a30Boro
YPOBHS OCBOEHHs 0CHOBHOI 00pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOT'O
o01ero oopasoBanus Ha ocHoBe PI'OC

[ToHrmaHue poau PU3KMKU B HAyUHOM KapTHHEe MUPa; CHOPMUPOBAHHOCTh
0a30BbIX Mpe/ICTAaB/IEHUI 0 3aKOHOMEPHOMW CBSI3U U T03HABAeMOCTH SIBJIEHUIH
TIPUPO/IbI, O POJIK IKCIIEpUMeHTa B (hr3MKe, 0 CUucTeMooOpa3syroLei posiu
(hbU3MKY B pa3BUTHU eCTeCTBEHHBIX HayK, TEXHUKU U TeXHOJIOTUM, 00
9BO/MIOLMY (PU3NUECKHUX 3HAHUU U UX POJIM B 1|€/I0CTHOM
eCTeCTBeHHOHAYYHOU KapTHHE MHPA, O BK/IaJle POCCUNCKUX U 3apy0eXHbIX
yUEHBIX-(DU3UKOB B Pa3BUTHE HayKH, 00BbsICHEHNE TIPOLIECCOB OKPY>KakOII[ero
MUpa, Pa3BUTHE TEXHUKU U TEXHOJIOTHUM

3HaHMs 0 BU/]aX MaTepUH (BEIeCTBO U M0JIe), O ABMKEHHUH KaK Crocobe
CyILLleCTBOBaHUsI MaTepuH, 00 aTOMHO-MOJIEKY/ISIDHON TeOPHUH CTPOeHUsI
Bell[eCTBa, 0 (H3UUeCKOU CYII[HOCTU SIBJIeHUM NIPUPO/IbI (MeXaHUYeCKHUX,
TETUIOBBIX, 3/IEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHeE pa3/inuaTh sBJIeHUS
TI0 OMMCAHWIO UX XapaKTePHBIX CBOWMCTB M Ha OCHOBE OIIbITOB,
JeMOHCTPUPYIOIIUX AaHHOe (pu3nUecKoe siB/ieHHe; YMeHHe Paclio3HaBaTh
TIpOsiB/IeHUe U3yUueHHBIX (U3NUeCKUX sIB/IEHUHN B OKPY>KarollleM MUpe,
BbIJIe/Isisl MX CyIlleCTBeHHbIe CBOMCTRBA (TPU3HAKU)

BnageHrie ocHOBaMy MOHATUHOTO anrapaTa U CMMBOIMUECKOTO si3bIKa
(bU3MKU ¥ UCTI0/Tb30BaHKE WX /IS pellleHus1 yueOHBIX 3a/1au; yMeHHe
XapaKTepu30BaTh CBOMCTBA TeJ, (hr3ruecKue siB/IeHUs U MPOLIeCChI,
ucnonb3ys GyHJameHTalbHbIe U SMIIMPUYECKUe 3aKOHbI

YMeHue OnucChIBaTh HU3y4YeHHbIe CBOMCTBA TeJI U q)HBH‘JECKI/Ie ABJ/1€HUA,
HCI10JIb3YyA (l)I/I3I/I‘-IeCKI/Ie BeJ/IMUHHBI

Brnasienrie 0CHOBaMM MeTO/IOB HAYYHOT'O TIO3HAHUS C YUETOM COOJTFOIeH s
nipaBu/ Ge3ormacHoro Tpy/ia: HabmomeHue GU3nUecKux sIBJIEHUH:

yMeHHe CaMOCTOSTe/IbHO COOMPAaTh SKCIIepUMEHTaIbHYI0 YCTaHOBKY 13
JaHHOTO Habopa 060py10BaHus 110 MHCTPYKLMH, ONMCHIBATh X0/, OTIbITA U
3anuchIBaTh ero pe3y/bTaThl, POPMYIUPOBAThH BHIBOABI;

NIpOBe/leHue MPSIMbIX ¥ KOCBEHHBIX U3MepeHU (p131YeCKUX BeJIMUMH:
yMeHHe TUIaHUPOBaTh N3MepeHHs, CaMOCTOsITe/TbHO COOMpaTh
5KCIIePUMEHTa/IbHYI0 YCTaHOBKY 10 MHCTPYKLIMH, BBIYHUC/ISTh 3HAUeHHe
Be/IMUMHBI U aHaIM3UPOBaTh MO/IyUeHHble Pe3y/IbTaThl C YYETOM 3a/jaHHOU
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MOrperHoOCTH pe3yjibTaTOB H3Mep8HHﬁ;

TpOBe/IeHre HeCJI0XKHBIX SKCITepUMeHTa/IbHbIX UCC/IeJOBaHUM;
CaMOCTOSITe/IbHO COOMpaTh 3KCTIepUMEeHTa/IbHYI0 YCTAaHOBKY U MPOBOIUTh
YICC/IeJOBaHUe 110 UHCTPYKLUH, NIPe/ICTaB/IsITh MOy4YeHHbIe 3aBUCHMOCTU
(br3ryeCcKUx BeJIMUMH B BU/e TaO/IuI] U rpadMKOB, YUUTHIBATh
TIOTPELLHOCTH, Ze/laTh BbIBO/BI IO pe3yibTaTaM UCC/ie[J0BaHUS

[ToHrMaHMe xapaKTepHbIX CBOMCTB (hr3UUeCKUX MoJesieil (MaTepraibHast
TOYKa, abCO/IIOTHO TBEPZOE TesI0, MOZe/Y CTPOeHHsI Ta30B, KUKOCTel 1
TBEpABIX TeJl, NJlaHeTapHasi MOZe/lb aTOMa, HyK/JIOHHasi MOJie/lb aTOMHOI'O
si7ipa) ¥ yMeHue NPUMEeHSITh UX /11 00bsicHeHUsI (Pr3MUeCKUX MPOL|eCCOB

YMeHue 00bACHATH (hPH3HUeCKHe TIPOLIeCChl M CBOMCTBA TeJl, B TOM UHC/Ie U B
KOHTEKCTe CUTyalliii MPaKTUKO-OpPUeHTHPOBaHHOIO XapakTepa, B
YaCTHOCTH, BBISIBJIITD IPUYMHHO-C/I€/|CTBEHHbIE CBSI3U U CTPOUTh
00BbsICHEHHUE C OTIOPOM Ha M3yUeHHbIe CBOWCTBA (U3MUECKUX SIBJIEHHUH,
(hv3nuecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIe/IN

YMeHue peliath pacuéTHbIe 3a/auM (Ha 6a3e 2 — 3 ypaBHeHMUI), UCITOMb3YsI
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAKOIME (PU3HUECKHe BeJTUUMHBI, B UaCTHOCTH,
3aIMChIBaTh KPAaTKOe yCJIOBUE 3a/lauM, BBISB/IATH HeIOCTAIOIINe JaHHEIE,
BBIOMPATh 3aKOHBI U (hOPMY/JIbl, HEOOXOMMBIe JJIs €€ pelleHus,
WCTI0/Tb30BaTh CIIPaBOYHbIE IaHHbIE, TIPOBO/UTh PAaCUEThI U OL[eHUBATh
PeaIMCTUYHOCTh TMOTYUYeHHOT0 3HaueHUs1 GU3nUecKou BeJTMUUHBI; YMeHHe
OTpe/ieJiATh pa3MepPHOCTb (hH3UUYeCKOl BeJIMUUHBI, TIOJTyYeHHOU TPy
pelleHnH 3aZiaum

YMeHue XapakTepu30BaTh NPUHLUIIbI [|eMCTBUSL TEXHUUECKHX YCTPOWCTB, B
TOM uKC/ie OBITOBBIX TPUOOPOB, Y MPOMBIIIJIEHHBIX TEXHOTIOTUUYECKUX
TIPOLIECCOB I10 UX OMMCAHMIO, UCII0/Ib3ysl 3HAHUS O CBOMCTBAX (hri3nuecKux
SIBJIEHUH 1 HeoOXouMble (PHU3NUecKre 3aKOHOMEPHOCTH

10

YMeHHe UCIO0/Ib30BaTh 3HAHUS O (PU3NUYECKUX SIBJIEHUSIX B TOBCEAHEBHOMN
JKU3HU 77151 06ecrieueHHst 6€301acHOCTH NpY 0OpalieHrn ¢ OLITOBLIMU
nprubopamMu U TeXHUUECKUMH YCTPOHCTBAMH, COXPAHEHUSI 3[0POBbS U
co0/r0/IeHNst HOPM 9KOJIOTHYeCKOro TIOBe/IeHHsI B OKPYJKaroILel cpefe;
TIOHMMaHKe HeoOXOIUMOCTH MPUMEHEHUS JOCTH)KEHUH (QU3UKU U
TeXHOJIOTHH [I/is PallMOHA/IbHOTO MPUPO/IOTI0/Ib30BaHUs

11

OmbIT 1oucKa, peobpa3oBaHus U TIpe/iCTaBaeHus HGOpPMaLn
(bu3HUecKoro coziepkaHus C UCIOIb30BaHWeM UH(POPMalIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHIA; yMeHHe OI[eHUBAaTh JI0CTOBEPHOCTh
T0/yueHHOUW UH(OPMALMKU Ha OCHOBE UMEIOIIUXCSl 3HaHUN U
JIOTIO/THUTeTbHBIX UCTOYHUKOB; YMeHHe UCTIO0b30BaTh MPH BLIMOTHEHUN
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yueOHBIX 3alaHU HayUHO-TIOMY/IIPHYIO TUTepaTypy (husnueckoro
Cofiep>KaHusi, CIIpaBOYHbIe MaTepHasibl, pecypchl cetd IHTepHeT; BiajjeHue
0a30BBIMU HaBbIKaMH Mpeobpa3oBaHus MHGOPMAIMK U3 OFHOM 3HAaKOBOKH
CHCTEMBI B IDYT'YIO; YMEHHe CO3/jaBaTh COOCTBEHHbIe TUChMEHHbIE U
yCTHBIE COOOIIeHNsT Ha OCHOBe MH(OPMAI[UK U3 HECKOJTLKUX UCTOUYHUKOB
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INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBbBIX HA OI'D ITO

OU3UKE
Kop | IIpoBepsiemblii 3/1eMeHT CO/iep>KaHHUA
1 MEXAHUWYECKUE ABJIEHUA
11 MexaHuueckoe aBwkeHue. MarepuanbHasg Touka. CrucreMma OTCUéTa.
’ OTHOCUTENBHOCTD [[BUKEHUS
12 PaBHOMepHOe 1 HepaBHOMepHOe ABrKeHre. CpefHsist cKopocTb. Popmyiia fjis
' BBIUMCJIEHUS CpeJHel CKOPOCTU: V = S/t
PaBHOMepHOe NpsiMO/IMHelHOe ABWKeHWe. 3aBUCMMOCTb KOOPAMHATHI TeJjla OT
BpeMEHHU B CJlyyae paBHOMEPHOI'O IIPSIMOIMHENHOTO JABY)KEHUS:
13 | x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPeMeHH [i/1s1 TPOEeKL[MU CKOPOCTH, IPOEKLIUH
repeMeLeHus], yTH, KOOPJWUHATBI IIPY PaBHOMEPHOM IPSIMOJIMHEHOM [JJBY)KEHUU
3aBUCUMOCTb KOOPJVHATHI Tejla OT BpeMeHU B C/Iyyae paBHOYCKOPEHHOI O
NIPSIMOJIMHEMHOT O [IBVYKEHUSI:
2
Sl =vy, #1+a,* 3
@opMyiIbl AJ1d IPOEKLIUU [epeMelljeHus, ITPOeKL[UU CKOPOCTU U MPOEKLIUHA YCKOPeHUs
TIPY PaBHOYCKOPEHHOM NPSIMOJIMHEWHOM [IBWKEHUU:
1.4 t?
Sy (?‘) =Upy - ?'—f'.l'_\_ ' E »
U.T('f) =Upy T4, L,
a.(f)=canst,
Uax U'_.'f_ 2291‘51
I'padmku 3aBUCUMOCTH OT BPeMeHH [/ TPOEeKLIMU YCKOPeHHs], IPOeKLIMA CKOPOCTH,
TIPOEKIIMY NTepeMelLeHus], KOOPJWHAThI IIPU PaBHOYCKOPEHHOM NPSMOIMHENHOM
JBUKeHUU
CBobogHoe nasieHre. @opMyJibl, OMTUCHIBAIOIIE CBOOO/IHOE TIaJieHHe TeJla 10
1.5 BepTUKa/U (ABW>KeHHe Tesla BHU3 UM BBEPX OTHOCUTE/IbHO MTOBEPXHOCTU 3eMIIH).
I'padyku 3aBUCUMOCTH OT BPeMeHH [i/1s1 TPOEeKLMU YCKOPeHHUs], IPOEeKLIMA CKOPOCTH U
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KOOPAHWHATEI ITPpU CBOﬁO/:[HOM MageHH TeJjla 10 BepTUKA/INU

CKopoCTb PaBHOMEPHOT'0 JBM)KEHUS Tejla 10 OKPY>KHOCTH. HarpaBieHre CKOPOCTH.

dopmyria /15 BLIUMC/IEHNS] CKOPOCTH uepe3 painyC OKPY>XHOCTH U TIEPHO/
obparieHus:

2R

L?'=T

LlenTpocTpeMuTenbHOe ycKopeHUe. HaripaBieHre 1jeHTPOCTPeMUTEBHOIO YCKOPEHUSI.

1.6 @opMyiia /11 BLIYUC/IEHUs YCKOPeHUS:
2
a. = L
“ R
dopmyiia, CBsI3bIBarOIIasi IEPUOJ, U YaCTOTy 0OpalijeHus:
V= 1
T
Macca. ITnoTHOCTE BeliectBa. PopMyJia [IJis BEIUYKC/IeHUS TIJIOTHOCTHU:
1.7
b= m
V
1.8 Cuia — BeKTOpHasi r3uueckasi BenurHa. CrioykeHue CUj
1.9 SBnenne unepuyu. Ilepsbiii 3akoH HeroToHA
Bropoti 3akoH HeroToHa:
110 | F=m-a
CoHanpaB/IeHHOCTb BEKTOPA YCKOPEHHSsI Tesla ¥ BeKTOpa CUJIbl, 1eMCTBYIOLIel Ha TeJlo
BsaumopeiictBue Ten. TpeTuii 3aKkoH HbroToHa:
1.11 - -
Fyy=-Frn
TpeHre NOKOS U TPeHHe CKObXeHusl. Dopmyia [/1s1 BBIYMC/IEHUS] MOZY /ISl CHTIbI
TPEeHUsI CKOJIbKEHUS:
1.12

FIpzp-fv'
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1.13

[edopmarus Tena. Ynpyrve u Heynpyrue fedopMalyi. 3aKoH yrpyrou gedopmMaru
(3akoH I'yka):

F=k-Al

1.14

BCEMI/IPHOE TArOTeHHe. 3aKOH BCEMHUPHOI'O TATOTE€HHSA:

Cuia TsDKeCTH. Y CKOpeHUe CBOOO/THOTO MaZieHusl.
dopmyiia /1151 BBIYUC/IEHUST CUJTBI TSDKECTH BOIM3M roBepxHocTu 3emu: F = mg.

[ewxenue raHeT BOKpYr CosHija. IlepBas KocMuueckast CKopocts. HeBecoMocTs U
reperpysku

1.15

Nmnynbe Tena — BeKTOpHas (pusnyeckasi BeJIMUKHa.
pP=mi

I/IMHYJ'H:C cucTeMsbl Ten. I3MeHeHHne HUMITYJIbCA. I/IMHYJILC CHJIbI

1.16

3aKoH COXpdHEHUA UMITYJIbCa AJId 3aMKHYTOﬁ CUCTEeMEI TeJl:
p=nyUy +in, U, =const

PeakTuBHOE JBUKEHUE

1.17

MexaHuueckasi pabota. @opmya fJisi BBIYMCIeHUst pabOThbI CUJIbI:

A=Fsoosct

MexaHuyeckasi MOILLHOCTb:

1.18

KuHeTnueckasi u moTeHIManbHas sHeprusi. @opMysa A1t BBIYUC/IeHUS] KWHeTUUeCKOH
SHEepPruu:

TeopeMa 0 KMHeTUUeCKoW sHepruu. @opmyra A1l BBIUMC/IeHUS TOTeHLUa/IbHOM
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SHEepruvuv TeJjia, NoAHATOIrO

HaJ, 3eMJIEi:

E_=mgh

1.19

MexaHuyeckas SHeprus:
E=E.+E p

3aKoH COXpaHeHHs MexaHUueCcKou sHeprun. PopmyJa /ijisl 3aKOHa COXpaHeHust
MexXaHUUeCKOM SHepruv B OTCYTCTBUe CUJ TpeHusi: E = const.

[peBpalijeHre MexaHMUeCKOW SHEPrUU MPU HAJTMUUU CHJTbl TPEHHSI.

1.20

[TpocThie MexaHU3MBbI. «30J/I0TOe TIPAaBUI0» MEXaHUKH.
Prruar. MomenT cwiel: M - FL

YcioBre paBHOBECUS pblyara:
M +M, +..=0
[MoBY>XHBIN 1 HeroABWKHbIN 6/10ku. KIT/] MpoCThIX MeXaHU3MOB,

n= Anonesnas
‘iaa'rpaqacﬂ:ﬂaﬂ

1.21

[asyieHue TBEpAOro Tesa.

dopmyia /17151 BBIUMCIEeHYs JaBieHus TBEPAOro Tena:

[aBneHue rasza. ATMocdepHoe /aBieHue.
I'mppocTtaTyeckoe aByieHre BHYTPU XKUAKOCTH.

CDOpMyJ'Ia AJ1d1 BBIUKMC/IEHUA [aBJ/I€eHWSA BHYTPU XXUAKOCTU:

p=pgh+p_,

1.22

3akoH ITackans. ['mapaBarueckuii rpecc

1.23

3akoH Apxumezia. PopMmyia A/isl oripe/iesieHus BbITaTKWBAOLLeH CUIbI, [1eHCTBYOILen
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Ha TeJIo, HOpr}KéHHOE B XKUJKOCTb MJIM I'a3:

Apm. =pgV

YcnoBue nnaBaHus Tesa. [l1aBanue CyZl0B M BO31yXOIl/ldaBaHHUE

1.24

Mexanuueckue KonebaHust. AMIUTUTY/A, TIepHUO/| ¥ YacToTa Kosiebanuii. @opmyra,
CBSI3bIBAOIL[Asl YACTOTY U MEPHUOZ, KOIeOaHMIA:

vol
T

1.25

MaremMaTHUeCKUI U MPY>KUHHbIM MasiTHUKU. [IpeBpaliieHre SHePruu pu
KosiebaTeTbHOM [IBH)KEHUU

1.26

3aTyxatoiye KonebaHusi. BeHyXeHHbIe KosiebaHusl. Pe3oHaHC

1.27

Mexanuueckye BoJHbL. [IpoJjo/ibHbIe 1 TIOTIepeyuHble BOIHbIL. J{/TMHa BOTHBI M CKOPOCTD
pacrpoCcTpaHeHUs! BOJIHbI:

L=v-T

1.28

3ByK. 'poMKOCTB M BbICcOTa 3ByKa. OTpa’keHHe 3BYKOBOM BOJTHbI Ha IPaHULIE IBYX
cpef. IHdpa3ByK U y/ibTpa3ByK

1.29

ITpakmuueckue pabombl

W3mepenue cpeiHell MJIOTHOCTU BelL[eCTBa; apXUMeI0BOM CUJTbL; )KECTKOCTU MPY)KUHBI;
K03 uiieHTa TPeHHUs CKOJTLKeHUsT; pab0Thl CUJTbI TPEHUS, CUJIbI YIIPYTOCTH; CpeiHel
CKOPOCTH [IBI)KeHHsT OpyCKa 110 HaK/IOHHOM TJIOCKOCTH; YCKOPeHust OpycKa rpu
JBYDKEHUH 110 HaK/IOHHOM TUIOCKOCTH; YaCTOTHI U Iepro/ja KoieOaHuit
MaTeMaTHueCKOro MasiTHUKA; YaCTOThI U Mepro/ia KoyiebaHuii Mpy>KMHHOTO MasiTHUKaA;
MOMEHTa CHJIbl, IeMCTBYIOIero Ha pblyar; paboThl CU/IbI YIIPYTOCTU TIPU TIObEMe
rpy3a C TIOMOL[bI0 HEelOABWKHOTO 6/10Ka; paboThI CUJIbI YIIPYTOCTH TP MOABEME
rpy3a C TIOMOIIbIO TIOABM)KHOTO OJ10Ka.

VccrepoBaHye 3aBUCHMOCTH apXUMeZIOBOM CHJIbI OT 06bEMa MOrpy>KEHHON YacTH Tesa
Y OT TJIOTHOCTH >KUJIKOCTH; HE3aBUCHUMOCTHU BbITA/IKUBAIOLLIeM CH/Ibl OT MaccChl TeJa;
CUJIbI TPEHUS CKOJIbXKEHUSI OT CUJIbl HOPMAJIbHOTO JIaB/ieHUs U OT pojia TIOBEPXHOCTH;
CUJIbI YTIPYTOCTH, BO3HUKAIOLI[el B MPY’>KKHE, OT CTereHu AedopMaljuu MpY>KUHbI;
yCKOpeHUst OpyCKa OT yTJia HaK/IOHa HarpaBJIsiioILeit; epruoja (4acToThl) KosebaHui
HUTSHOTO MasiTHUKA OT JI/TUHBI HUTH; TTepro/a KoyieOaHWii PY)KMHHOTO MasiTHUKA OT
Macchl Tpy3a U KECTKOCTH TPYKUHBI; UCCTIe[J0OBaHKe He3aBUCHMOCTH Tepro/a
KosiebaHU HUTSIHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka yc0BuUsi paBHOBeCHSsI
pbluara
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dusuuecKue si81eHUs1 8 npupode: IPUMepPHI ABWKEeHUs C pa3/IMUHbIMUA CKOPOCTSIMU B
JKUBOU U HeXXUBOW MPUPOJIe, AeUCTBUE CU/bl TPEHHS B TIPUPO/ie U TEXHUKE, TIPUTUBBI U
OT/IUBBI, ABW>KeHUe T1aHeT COTHeUHOUM CHCTeMbl, PeaKTUBHOE JIBM)KeHHEe YKUBBIX

1.30 .
OpPraHM3MOB, PblUary B TeJjie UeyioBeKa, BAUsHUe aTMOC(EpPHOTO /1aB/ieHus1 Ha )KUBOU
OpraHu3M, IJIaBaHue PbI0, BOCTIPUATHE 3BYKOB )KUBOTHBIMH, 3€MJ/IeTPSICEHHE,
ceriCMHUYeCKUe BOJIHBI, LIyHaMH, X0
TexHuuecKue ycmpoticmea: CriIOMeTp, AaTUMKH TI0/I0’KEeHUSI, paCCTOSTHUS U
YCKOpeHUsi, AMHAMOMETp, TIO/IIUITHAKY, PaKeThbl, pbluar, MOABWXHBIN U HEeIOBUKHBIN

1.31 | 6;10KM, HaK/IOHHAs TIJIOCKOCTh, IPOCTbIe MeXaHU3MbI B OBITY, COOOIIArOIIeCs] COCY/IbI,
YCTPOMCTBO BOJIOTIPOBO/IA, TUAPABIMNYECKHM TTpecc, MaHOMeTp, bapoMeTp, BBICOTOMEP,
TIOPIIIHEBOM HACOC, apeOMEeTP, 3XO0JI0T, UCTIOIb30BaHUe Y/IbTPa3ByKa B OBITY U TEXHUKE

2 TEITVIOBBIE ABJIEHUA
OCHOBHBIe T0JIO>KeHUsT MOJIeKYJ/IIPHO-KMHeTHUeCKON Teoprr CTPOEHUs BellleCTBa.

2.1 Mogenu TBEPZOrO, >KUIKOT0 ¥ ra3000pa3HOro COCTOSTHUIM BelljeCTBa.
Kpucrannuueckue u amopdHble Tena

29 [Br>keHre yacTtul] BeljecTBa. CBsI3b CKOPOCTH JBWKEHHS YaCTHL] C TeMIIepaTypou.

' bpoyHoBckoe fBr>xeHue, Juddy3us

2.3 CmauurBaHMe Y Kalu/IsIpHbIE SIBJIEHUST

2.4 TenioBOe paciliMpeHue U CxaTue

2.5 TeruyioBoe paBHOBecHe

26 BHyTpeHHsist 3Heprusi. PaboTa u Terionepeaya Kak CriocoOObl U3MeHeHUs] BHYTpeHHeH

' SHEpPIruu

2.7 Buppl Teruionepesaun: TerionpoBOAHOCTb, KOHBEKLIUS, U3/TyyeHue
HarpeBanue v oxnaxzaenue tes. KonmuecTBo TerioThl. Y enbHas TelI0OéMKOCTb:

2.8 ] \

Q=cm(t,—1)
3aKOH COXpaHeHUSs SHEePTUH B TETUIOBBIX MPOLjeccax. Y paBHEHHe TeTyIoBoro OaiaHca:
2.9
Q1 _Qz +...=0
510 Ucnapenue v KoHgeHcalus. Vi3MeHeHre BHyTPeHHeM SHepruu B TIpoliecce UCIapeHust
' Y KOH/IeHCcal[uu. KumeHue >KUAKOCTU. Y ie/ibHasi TeryioTa rnapoobpasoBanusi: L = Q/m
2.11 | BnaxxHOCTb BO3/yXa

94




IIn1aBnenuve u KPpHUCTAJ/IJIN3dllUA. HN3meHeHMe BHYTPEHHeﬁ SHePpruvu 1ipu 1jiaB/JIeHHUU U
KPpHUCTaJ/IJIN3dlUN. Y,ZLEJ'II)HEIH TeI1JI0OTa I1JIaB/IEHUAd:

2.12
A==
m
513 BHyTpeHHsIs 5Heprus cropaHys TOIIMBA. Y le/ibHasl TeIyIoTa CrOpaHus TOIUIMBA: q =
' Q/m
2.14 | ITpuHLMITEI pabOTHI TeTIOBLIX ABUTarTeaei. KI1/] TerioBoro ABuraTesis
IIpakmuueckue pabomnl
W3mepeHue yaenbHOM TelI0éMKOCTH MeTal/TMueCcKOro LUINH/Pa; KOJMYeCcTBa
TEeTIOThI, TIOJTyUeHHOT0 BOJ0M KOMHATHOM TemrepaTypbl UKCUPOBAHHOUW MacChl, B
2.15 | KOTOPYIO OIyllieH HarpeTbli LUINH/P; KOJTMYeCTBa TeIlJIOThl, OTAAHHOIO HarPeThbIM
LWIMHPOM, TI0C/Ie OITyCKaHUs ero B BOJY KOMHATHOW TeMIlepaTypbl; OTHOCUTe/TbHOU
BJI&)KHOCTH BO3/1yXa; y/e/bHOU TeI/I0ThI [/1aB/eHus bja. VicciejoBaHue W3MeHeHNs
TeMIiepaTypbl BOZbI PU Pa3/IMUHbIX yC/IOBUSIX; SIBIEHUS TersiooOMeHa 1ipu
CMeIlMBAaHUU XOJI0JHOW 1 TOpsiueld BO/bl; MpoLiecca hcrapeHus
du3suueckue si81eHUs1 8 npupoOe: TIOBEPXHOCTHOe HaTshKeHUe U KalW/UISpHbIe SIB/IeHUs
2.16 | B npupoje, KpUCTa/Ibl B IPUPO/e, n3nyuyeHre CoHLa, 3amep3aHue BO40EMOB,
Mopckue 6pu3bl; 00pa3oBaHMe pOChl, TyMaHa, UHes, CHera
TexHuuecKue ycmpolicmea: KaruJuisipbl, PUMephbl UCII0/Ib30BaHUsI KPHUCTAJIIOB,
2.17 | >KUIKOCTHBIA TEPMOMETP, AATUMK TeMIIepaTyphbl, TEPMOC, CUCTeMa OTOIIeHHS JOMOB,
TUTPOMETPBI, IICHXPOMETD, TlapoBasi TypOUHa, [BUTaTe/Ib BHYTPEHHETO CrOpaHHUs
3 SJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OekTpusaLus Tes. JIBa BUa 3/IeKTPUUYECKUX 3apsi[jOB
3.2 B3aumogeiicTBre 3apsbkeHHbIX Tesl. 3aKoH KynoHa
3.3 3aKOH COXpaHeHUs 3JIeKTPUUeCKOoro 3apsaza
34 OeKTpuyeckoe roJjie. HarnpsykEéHHOCTD 3/1eKTpUUecKoro rnoJist. [IpuHoun
' CyTIepHO3ULIMU 37IeKTPUYECKUX T10/1el (Ha KaueCTBEeHHOM YPOBHE)
35 Hocurenu snektpuueckux 3apsiioB. [lelicTBHe 3/1eKTPUYECKOro oIS Ha
' 371eKTpUueckue 3apsi/bl. [IpOBOJIHUKY U IUS/IEKTPUKU
36 [TocTosIHHBIN 37eKTpUYecKui TOK. [leMCTBUS 3/1eKTpruUecKoro Toka. Cuia Toka.

Harnpspkenue.
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I'=q/t,U=AqQ

OneKTprUUYecKoe COMPOTUB/IEHUE. Y le/TbHOe 3/IeKTPUUYeCKOe CONPOTUBJIEHKE:

3.7

R =pl/S
3.8 3akoH OMa A5 yuacTka snekrpudeckou tenu: I = U/R

[TocnenoBartenbHOe CcoelMHEHYE TIPOBOJHUKOB:

I :I-}.‘. '[z'r:'r_z'rl _'[z'r-}.: R:RI _R-}
3.9 [TapannensHOe coefviHeHUe TIPOBOAHUKOB PABHOI'O COTIPOTHBIIEHUS:

R
U=U;I=I+1I;R=—.
ST B 2

CwMmeliaHHble COeIMHeHUs IPOBOJHUKOB
3.10 | PaboTa 1 MOIIHOCTh 3/1IeKTprUUeckoro Toka. A = Ult, P = UI

3akoH [[xoyns — JleHua:
3.11 .

Q=I"-R-t
312 OmnbIT OpcTeia. MarHuTHOe 1oJjie mMpSIMOro MPOBOAHMKA C TOKOM. JIMHUM MarHUTHOMU
' WHIYKLAN

3.13 | MarHuTHOe moJie MOCTOSIHHOTO MarHuTa. B3avMo/jeliCTBYe MOCTOSSHHBIX MarHUTOB
3.14 | [lelicTBMe MarHUTHOTIO MOJIs1 HA TPOBOJHUK C TOKOM
3.15 | OnbiTbl @apajes. SIBneHue 3/1eKTpoMarHuTHOW UHAYKLMU. [IpaBusio JleHiia

ITpakmuueckue pabombl

N3mepeHne 3/1eKTpUUECKOTO COTIPOTUB/IEHUS PE3UCTOPa; MOLLIHOCTU 3JIEKTPUUYECKOT O

TOKa; pabOThI 37IEKTPUUECKOTO TOKaA.
3.16

VccnenoBanue 3aBUCMMOCTH CUJTBI TOKA, BO3HUKAIOLLIErO B IPOBOJHUKE (PE3HCTOPHI,
JIaMITOYKa), OT HalpsyKeHUs Ha KOHL[aX NTPOBO/JHUKA; 3aBUCUMOCTH CONIPOTUBJIEHUS OT
JJIMHBI IPOBOJHUKA, TJI0IAU ero MOoNepeyHoro ceyeHus 1 yeabHOro
COIPOTUB/IEHMUS.

[TpoBepka npaBusa Ajisi 371eKTPAYECKOT0 HaIpsDKeHUs TP MOoc/ej0BaTeIbHOM
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coeJMHeHWH MMPOBOJHUKOB; IpaBUJid AJisd CHUJIbI 3JIEKTPUYECKOI'O TOKa I1pH
Mapa/ijieJIbHOM COeJUHEHHWH TIPOBOAHHNKOB (pe3I/ICTOpr u JIEIMHO‘JKEI)

dusuueckue si81eHUsl 8 npupoOe: 3NeKTpUYeCKye siBJIeHHs1 B aTMocdepe,

3.17 | 37MeKTpUUeCTBO >XUBbIX OPraHU3MOB, MarHUTHOE 110/1e 3eMJ/IH, Apeid MoICcoB, po/b
MarHuTHOTO T10JIs1 [/Is1 J)KU3HU Ha 3emiie, I0JIsIpHOe CUsHUe
TexHuueckue ycmpolicmea: 371eKTPOCKOII, aMIiepMeTp, BOJIbTMETp, PeoCTaT, CUETUMK
318 5JIEKTPUUECKOI SHEpPryy, 3/1eKTPOOCBEeTUTe/IbHbIe IPUOOPHI, HarpeBaTe/bHbIe
' 3JIeKTPOTPHUOOPHI (TIPUMeEPHI), 31eKTpUUecKre MpeJoXpaHUuTeNH, 3/1eKTPOMarHuT,
3JIeKTPO/IBUTaTe b IIOCTOSTHHOT'O TOKa, FeHepaTop MOCTOSIHHOT'O TOKa
3.19 | DnekTpoMarHuTHble BO/IHLL. I11Kaa 3/1eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mogenb cBeTa. [IpssMonrHeliHOe pacripocTpaHeHre CBeTa
3.21 | 3akoH oTpakeHUs cBeTa. [110CcKoe 3epKaso
3.22 | IlpenomsieHue cBeTa. 3aKOH IIpeIOMJIEHUS CBeTa
3.23 | JJucriepcus cBeta
394 JIun3a. Xog nyueii B iMH3e. POKyCHOe paccTosiHUe JIMH3bI. OnThueckasi Cua JIMH3bI:
' D=1/F
3.25 | I'na3 kak onTryeckasi cucrtema. OnTuyeckrie mprubopbI
IIpakmuueckue pabomnl
Vi3mepeHrie onTHYeCKOU CHJTbI coOMparoIieli TMH3bI; POKYCHOTO PacCTOSTHUS
cobupatortieii IMH3BI (10 CBOKMCTBY paBeHCTBA Pa3MepOB IpeJMeTa U M300pakeHus],
3.26 | Korja rnpemeT pacrioyioxkeH B IBOMHOM (OKycCe), ToKa3aresisi [IpeJIoM/IeHUs
creksna.VccnenoBaHye CBOMCTBa U300paXkeHusl, M0/yueHHOTO C TTOMOILIbIO
cobuparoltieii IMH3bI; U3MeHeHHs! (POKYCHOTI'O PaCCTOSIHUS [JBYX C/I0)KeHHBIX JIMH3;
3aBUCUMOCTH YIJIa IIPeJIOMJ/IeHUs] CBeTOBOIO Jiyya OT yIVia NafZileHus Ha IpaHuLie
«BO3[lyX — CTEKJIO»
397 dusuueckue sieneHus 8 npupode: 3atMeHust ComnHua U JIyHel, [jBeTa TeJl, ONTUYeCKre
' siB/ieHus1 B aTMocdepe (uBeT Heba, pedpakiyis, pasyra, MUPax)
3.28 | TexHuueckue ycmpoticmea: OuKH, Iepuckor, (oroarirapar, ONTUYeCKHe CBeTOBO/[bI
4 KBAHTOBBIE ABJIEHUA
4.1 PagroakTBHOCTB. Anb(a-, 6eTa-, ramMmma-u3nyueHus. Peakiu anbda-u 6eTa-pacrazia
4.2 OmnpiTel Pe3epdopza no paccessHuto anba-yactull. [1naHetapHas Mozens aToma
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4.3

CocTaB aToMHOTO si/ipa. V130TOI1BI

4.4 ITepuop rionypacriazia aTOMHbBIX sifiep
4.5 SApnepHble peakyy. 3aKOHbI COXpaHEHHUs 3apsiil0BOr0 U MacCOBOIO UucCes
du3suuecKue si81eHuUs 8 NpupoOe: eCTeCTBeHHbIN paZiMOaKTUBHbIN (OH, KOCMUUeCKUe
4.6 JIyud, paiMOaKTHBHOE U3/Ty4YeHHe NPUPOAHBIX MUHEPAJIOB, 1eHCTBUE PajJuOaKTUBHBIX
W3/TyuyeHUI Ha OpraHu3M 4ejioBeKa
47 TexHuuecKue ycmpoticmea: CrieKTPOCKOM, UHAUBUAYaIbHbIN J03UMeTp, Kamepa

BunbcoHa, siiepHasi sHepreTrka
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YUYEBHO-METO/JIYECKOE OBECITIEYEHUE OBPA30OBATE/IBHOI'O
IIPOLIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHWAJIBI /I YYHEHUKA

METOJUYECKHUE MATEPUAJIBI /11 YUUTEJIA

OVPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU MHTEPHET
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