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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJI€HA HA OCHOBE
NOJIO)KEHUH W TpeOOoBaHMM K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON nporpaMmel, npezacrasieHHbx B PI'OC 00O, a Taxke ¢ yuétoM ¢enepanbHON
paboueil nmporpamMmMsl Bociutanus U Konuenuuu npenoaaBanus yueOHoro npeamera «Dusukay.

Copneprkanue nporpaMmsbl 1o (U3MKe HANPaBICHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOMH
TPaMOTHOCTH OOYYaroIIUXCS W OPTaHM3alWI0 W3y4eHHUs (QU3MKHA Ha JEATEIbHOCTHOW OocHOBe. B
nporpaMMe MO (U3MKE YYWUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOro TIpeaMeTa B pealu3aluu
tpeboBanuiit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U METAaNpeIMETHBIM pe3yjbTaTaMm
o0yuyeHHs, a TaKKe MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00I1IeT0 00pa30BaHMUs.

[Iporpamma mo ¢u3MKe ycCTaHaBIMBAeT paclpejeieHrne yuyeOHOro marepuaia Mo rojam
oOyuenust (1o Kiaccam), TMpeajaraeT NPUMEPHYIO TIOCIEIOBATEIbHOCTh HW3YUYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COJACpXKaHUSA U YyYETe BO3PACTHBIX OCOOCHHOCTEH
oOyyJaronmxcsi.

[Iporpamma no ¢usuke pa3paboTaHa ¢ LENbIO OKa3aHUS METOJMYECKON MOMOILU YUUTENO B
co31aHuU pabouell mporpaMMBbl 110 y4eOHOMY MPEIMETY.

dusnka SBIAETCS CUCTEMOOOPA3YIOIIMM JJIsl €CTECTBEHHOHAYUYHBIX Y4EOHBIX HPEIMETOB,
IOCKOJIbKY (PM3MYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBICHUN, M3y4aeMbIX XHMHEH,
Ouosiorueil, acrpoHoMueil u ¢usznyeckoil reorpaduel, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, M[pPEAOCTaBIseT HaumOojee sCHble 00pa3lbl MPUMEHEHHsS HAyyHOro MeEToja
IIO3HAHUS, TO €CTh CII0CO0a NOTYYEeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 THaBHBIX 3ama4 (pusmyeckoro oOpa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUS
COCTOUT B ()OPMUPOBAHMM €CTECTBEHHOHAyYHONW TIpPaMOTHOCTM M MHTEpeca K Hayke Yy
oOyyJarouuxcsi.

N3yuenne ¢usukn Ha 0a30BOM YpPOBHE MpEAIojiaraeT OBJAJCHHUE CIEeAYHOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

® Hay4HO OOBSACHSATH SBJICHHUS;

® OIICHMBaTh U NOHMMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMSI;

® HHTEpNPEeTHPOBaTh JAHHbIE W MCIIOJIB30BaTh HAy4yHbIE [OKa3aTeIbCTBA IS
MOJTyY€HUs BBIBOJIOB.

Ilenn wn3ydeHuss (QU3MKM Ha YpOBHE OCHOBHOIO oOOIIEro oOpa3oBaHMs OIpPEIENIeHbl B
Konnenuuu npenogaBanus yueOHOro mpeaMera «Pusmka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuy, peayn3ylOIIUX OCHOBHbIE —00IIe00pa3oBaTeNbHbIE  POTPAMMEBL,
yTBepkAEHHONW pemenueM Komternn MuHnuncrepcrBa mnpocsenieHust Pocculickorn ®enepanuun
(mportokomn ot 3 nekadbps 2019 r. Ne [1IK4BH).

Henn usyvyenus pusnkm:

* npuoOpeTeHre UHTepeca U CTPEMIIEHUS] 00yUaloIMXCsl K HAyYHOMY U3yUY€HHIO IPUPObI,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TNPEACTABICHUH O HAayyHOM METOJE€ TO3HaHUS M  (OpPMHUpPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPY KAIOLIUM SIBICHUSM;

* (opMHpPOBAHHE HAYyYHOIO MHPOBO33PEHMs KaK pe3yjbTaTa HU3y4E€HUS OCHOB CTPOEHUS
MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;

* (opmHpOBaHUE MPEICTABICHUN O PONU (U3UKU Ul Pa3BUTUS JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUil;

® pa3BUTHE TPEACTaBICHUH O BO3MOXKHBIX cepax Oyaymell npodeccrnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOHM, MOATOTOBKA K JaylbHEiImeMy OOyueHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHre d3TUX IeNedl mporpaMMbl 1O (HU3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00eCNeUnBaCTCs PEIICHHEM CIIEAYIOLINX 3a1a4:



* mpuoOpeTeHue 3HAHUI O AUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHMUECKUX, TEIJIOBBIX,
ANEKTPUICCKUX, MATHATHBIX U KBAHTOBBIX SIBJICHHSIX;
® mpHoOpeTeHHe YMEHUN OMHCHIBATH U OOBICHATH (GU3NYECKUE SBICHHS C UCIIOIb30BAHUEM
MOJTYYECHHBIX 3HAHU;
® OCBOCHHE METOJOB peUICHHs] MPOCTEHIINX pacuéTHBIX 3a/Jady C HCIOJIb30BAHUEM
buU3HYECKUX MOJEIICH, TBOPUECKHUX U MPAKTUKOOPUECHTUPOBAHHBIX 337129,
® pa3BUTHE YMEHHUIl HAONIOIaTh MPUPOIHBIC SIBJICHUS U BBIIOIHATH OMBITHI, Ta0OpAaTOPHBIE
paboThl M DKCIEPUMEHTANBHBIE HCCIEOBAHUS C WCIIONB30BAaHUEM H3MEPUTEIBHBIX
npuOOpOB;
® ocBocHHE TpHUEMOB paboThl ¢ HWHPOpPMaNUeH (QHU3MUECKOTo COACPKaHUs, BKIIOYAs
UHOOPMAIIMI0O O COBPEMEHHBIX JOCTIDKEHUSX (HU3UKM, aHalu3 U KPUTHUYECKOe
OlLICHMBaHME UH(OpPMaLIUN;
® 3HAKOMCTBO cO cepamu mpohecCHOHATBEHOM NIEATENbHOCTH, CBI3aHHBIMU C (PU3UKOI, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU Ha TOCTIKEHUSIX (PHU3UUECKON HAYKH.
Ha wusyuenue ¢usuku (6a30BbIi ypOoBEHb) Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
otBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacos (2 yaca B
HEJICITIO), B 9 KJlacce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemselii B mporpamme no ¢Gpu3MKe MepedeHb JadopaTOPHBIX PabOT U OMBITOB HOCHT
PEKOMEHAATENbHBIN XapaKTep, YIUTeNb JeflaeT BEIOOp IMpoBeIeH s Ja00paTOPHBIX PadOT M OTBITOB
¢ YY€TOM MHAMBUAYAIbHBIX OCOOEHHOCTEH 00ydaroluXcsl, CIIUCKA HKCIIEPUMEHTAIbHBIX 3aJaHHH,
npeJiaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO K3aMeHa 1o (hr3HKe.



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpA.

®usnka — Hayka o npupoje. SBieHus npupoabl. OU3HUECKHUE SBICHUSA: MEXaHUYECKHE,
TEIJIOBBIE, FNEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Om3nueckue BenmW4HMHBL. V3Mmepenne ¢usndyeckux BenndyuH. DU3NUECKHe TPUOOPEIL.
[TorpemHocTs U3MepeHuid. MexayHapoaHasi CUCTEMA €ANHULI.

Kaxk ¢usuka u apyrue ecteCTBEHHbIE HAyKH W3Y4aloT NMpUpoy. EcTecTBeHHOHAYUYHBIN METO/
Mo3HaHMs: HaOII0JeHNe, MOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBMKEHHE TUIIOTE3, SKCIIEPUMEHT I10
MPOBEPKE THIOTE3, OOBsICHEHHWE HaOmogaeMoro sipieHusa. Onucanue (PU3NUECKUX SBICHHUH C
MTOMOILBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEMIOBbIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBICHMUS.

2. ®usnyeckue MpPUOOPHI M TPOLEAypa MPSAMBIX HU3MEPEHUM AHAJIOTOBBIM MU IU(PPOBBIM

puoOpoOM.

Jlabopamopuvie pabomot u onvimol.

Omnpenenenue 1EHbI JENCHUs KAl HK3MEPUTEIBLHOTO MPUOOpa.
H3mepenue paccTosHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEa.
Omnpenenenue pasMepoB MajbIX TENl.
N3mepenne temmeparypbl NpU IOMOIIM SKUAKOCTHOTO TEPMOMETpAa U JIaTyUKa
TEeMIIepaTyphl.
6. IlpoBeneHne wuccienoBaHUs MO MPOBEPKE TUIOTE3bl: JAJBHOCTh IMOJNETA IIAPUKA,
MYIIEHHOTO TOPU30HTAJILHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayasibHbIe CBeIEeHUSI 0 CTPOCHUM BellecTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OIbITHI, 10Ka3bIBAIOLINE JUCKPETHOE
CTPOCHHE BEIIECTBA.

JIBukenne dvactuil BeulecTBa. CBsI3b CKOPOCTH JIBKEHHS YacTUL] C TEMIEpaTypoil.
BbpoynoBckoe nBmwxkenue, auddysus. BzauMopelicTBue UacTUIl BEIIECTBA: MNPUTSHKEHUE W
OTTaJIKUBaHUE.

ArperatHple  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHE Ta30B, JKUAKOCTEM W TBEPIBIX
(kpucTauinueckux) Ten. B3auMocBs3p MeXay CBOMCTBAMM BELIECTB B pPa3HBIX arperaTrHbixX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnromenue 6pOyHOBCKOTO ABMXKEHUS.

2. Hab6monenue nuddysun.

3. HaOmionenue siBneHUil, OOBACHSIOMUXCS MPUTSHKEHUEM WM OTTAJIKMBAaHUEM YaCTHIL

BEILECTBA.

Jlabopamopuovie pabomot u onvimel.

1. Omnenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).

2. OmnbIThI 10 HAOIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 0 0OHAPY>KEHUIO IEHCTBHSI CUII MOJICKYJISIPHOTO MPUTSKCHHUS.

Pa3nea 3. /IBu:keHHe U B3auMoOeiicTBUE TeJl.

Mexannueckoe qBuxkeHHE. PaBHOMEpHOE U HeEpaBHOMeEpHOE JBUkeHUe. CkopocTh. CpenHss
CKOPOCTb [P HEPABHOMEPHOM JIBH>KEHHMH. Pacuér myTu U BpeMEeHU JABUKECHUSL.

SlBnenue wuHepuuu. 3aKOH HHEpUUHU. BzaumojelcTBue Ten Kak NpUYMHA H3MEHEHHS
CKOpPOCTH JBIXKEHMS Tel. Macca kak Mepa uHepTHOocTH Tena. IlnotHocte BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepuCTHKa B3auMoJiecTBrs Tei. Cuiia ynpyrocTt u 3akoH ['yka. 3mepenue
CUJIBI C TIOMOILIBIO TMHAMOMETpA. SIBJIeHHE TATOTEHUS U cuia TshkecTh. Cuila TSXKECTH Ha JPYyrux
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maHetax. Bec Ttema. HeBecomocTh. CliokeHue CWJI, HANpaBlICHHBIX 110 OJHOM MPsIMOIl.
PaBnoneiictByromas cui. Cuna tpenus. TpeHue CKOJbKEHUs U TpeHue Mokos. TpeHue B mpupoe

U TEXHHKE.

emoncmpayuu.

1. HabmroneHne MexaHMYECKOTO JABMKEHHs Tela.

2. H3mepeHue cKOPOCTH NPSIMOIMHEWHOTO JIBHKEHUSI.

3. HabmroneHue siBIEeHUS HHEPLMH.

4. HaOmroneHne U3MEHEHHsI CKOPOCTH IIPU B3aUMOJICHCTBUH TEII.

5. CpaBHeHHe Macc 10 B3aUMOJICHCTBUIO Tell.

6. CrnoxeHue cuj, HallpaBJICHHBIX [0 OAHON IPSIMOH.

Jlabopamopuwvie pabomot u onvimol.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOIO JBMKEHMS (IIapUKa B KUJAKOCTH, MOJENH
JIEKTPUUYECKOTO aBTOMOOWIISI U TaK Jlasee).

2. OmnpeneneHue cpenHed CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa [0 HaKIOHHOM
IUIOCKOCTH.

3. Ormpenenenue MIOTHOCTU TBEPIOTO TEA.

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTsKeHus (nedopMmalnuu) NPYKUHBI OT
IIPWIOKEHHOM CHJIBI.

5. OnbIThl, J€MOHCTPUPYIOIME 3aBUCUMOCTh CHJIBI TPEHHsI CKOJBKEHHUS OT Beca Tela U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, sKUAKOCTEH U ra3oB.

Hasnenne. CriocoObl YMEHBIICHHSI U yBEIUYEHUS MaBieHus. J[aBneHue rasza. 3aBHCHMOCTh
JlaBJIeHUs ra3a oT o0béma, Temneparypsl. Ilepenaua naBiaeHus TBEPABIMU TENaMU, KUAKOCTIMH U
razamu. 3akoH Ilackana. IlHeBMaTHMueckue MalIMHBI. 3aBUCUMOCTb JaBJIEHUS KUAKOCTU OT
riryOunsl. ['unpocrarnyeckuii napagokc. Coobmaromuecs cocyasl. ['uapaBinueckue MeXaHU3Mbl.

Atmocdepa 3emimm u armochepHoe namieHue. [IpuduHBI CymeCcTBOBaHUS BO3TYLIHOH
obonoukn 3emuu. OmnbiT Toppuuennu. M3mepenue arMmocepHOro aBieHUs. 3aBUCUMOCThb
aTMOC(EepHOTO JTABJICHUS OT BBICOTHI HaJ YpoBHEM Mopsi. [Ipubopsl 11t m3mepeHust atMoc(epHOro
JIaBJICHMUS.

JleiicTBUE KMJIKOCTH U ra3a Ha MOrpykK€HHOE B HUX Teso. BelTankuBatomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornnaBanue.

Jemoncmpayuu.

1. 3aBUCHMMOCTB JaBJIEHMS ra3a OT TEMIIEpaTyphl.

2. llepenava naBieHUs KUAKOCTBIO U Ta30M.

3. CooOmarmnmecs COCyIbl.

4. T'mapaBnuyeckuil mpecc.

5. TlposiBieHue nercTBHUS aTMOC(EPHOTO TaBICHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOrPYKEHHON YaCTH Tesla U MJIOTHOCTH
KUJKOCTH.

7. PaBEHCTBO BBITAJKUBAIOUIEN CUJIbI BECY BHITCCHEHHOM HKUJIKOCTH.

8. YcroBue miaBaHus TeN: IJIABAHUE WIH MTOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEM TEJa U AKUJIKOCTH.

Jlabopamopuwsie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOrpyKEHHOM B KUAKOCTb
YacTH TeJa.

2. OmnpeneneHue BbITAIKUBAIOIIEH CHIIbI, JEHUCTBYIOLIEM Ha TeElO, MOIpYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIICH CWIIbI, ACHCTBYIOUIEH HA TENO B YKHJIKOCTH,
OT Macchl Tena.

4. OnbITbl, NEMOHCTPUPYIOLIME 3aBUCHUMOCTbH BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha

TEJIO0 B KHAKOCTH, OT 00BéMa HOpr>KéHHOI>'I B XHUIAKOCTh 4YaCTH T€JIa U OT IINIOTHOCTH
KHUOKOCTHU.



5. KoHcTpynpoBaHue apeomeTpa WM KOHCTPYHPOBAHME JIOAKM M ONpeAeieHue €€
Irpy30II0ABEMHOCTH.

Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEprus.

Mexannueckast pabota. MoIIHOCTb.

[IpocTble MeXaHU3MBI: phlyar, 0JIOK, HAKIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBECHs phluara.
[Ipumenenue nmpaBuiia paBHOBECHS pblyara kK 0110Kky. «3os0toe npaBuio» mexanuku. KI1/] npoctbix
MexaHu3MOoB. IIpocTbie MexaHU3MBI B OBITY M TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckass 1 noTeHIManbHas sHeprus. [IpeBpaiienue oHOro
BUJ]a MEXaHUYECKON DHEPTUH B IPYrol. 3aKOH COXPAHEHHUS YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTBIX MEXaHU3MOB.

Jlabopamopuwie pabomot u onvimol.

1. Omnpenenenue pa®OTBl CHIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUHM Tejla IO

TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBaHue ycioBUI paBHOBECHS pblyara.
3. Usmepenne KIIJ] HakIOHHOM MJIOCKOCTH.

4. HW3zydeHne 3aKOHA COXPAHEHUS MEXAHUYECKON dHEPTHUU.
8 KJIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpPUM CTPOEHHUs BellecTBa. Macca u
pasmepbl  aTOMOB W MOJieKyJd.  OmbIThl, TMOATBEP)KJIAIOIINE  OCHOBHBIC  TOJIOKECHUS
MOJIEKYJIIPHOKUHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, KUAKOTO M ra3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrtamnudeckue u
amop¢ubie Tena. OObSICHEHNE CBOMCTB Ira30B, KUJIKOCTEH M TBEPIBIX TEJT Ha OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KMHETHYECKOW Teopuu. (CMauuMBaHWe W KaNWUISIPHBIE SBJICHUS. TeIJIOBOE
pacUIMpEeHHE U CKaTHUE.

Temmnepatypa. CBsi3b TeMmmepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBMKEHUS YACTHII.
Buytpennss sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEH dHEpPTruu: TeIuionepeaaya u CoBepIIeHHe
pabotel. Bujel Temionepenauun: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3JTyUCHHE.

KonuuecTBo TemnoThl. YienbHas TEMIOEMKOCTh BeElIeCTBAa. 1eMIO00MEH M TemIOBOE
paBHOBecue. YpaBHEHHE TerioBoro OamaHca. [lnaBieHue W OTBepAeBaHWE KPHCTALTHYECKUX
BElIeCTB. YAenbHas TeIuioTa IUlaBieHusa. [lapooOpa3oBanue u KoHAeHcauus. McmapeHwue.
Kunenne. VYnaenbHas Temiora mnapooOpa3oBaHMs. 3aBHCHMOCTh TEMIEPATypbl KHIIGHHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHAas TEIJI0Ta CTOPAHUS.

[Ipunuunsr pabotsl  TemnoBblx asurateneid KIIJ[ TeruoBoro nsuratensd. TeruioBble
JIBUTATENH U 3alIUTa OKPYKAIOLIEH Cpebl.

3aK0OH COXpaHEHUs U MPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmonenne OpOyHOBCKOTO JBMKEHHUSL.

Habmonenue quddysum.

HaOntonenue siBieHni CMauyMBaHUs M KalTWJUISIPHBIX SIBJICHUH.
Habmronenue TennoBoro pacimupeHus Ted.

N3menenue naBneHus ra3za npu U3MEHEHUH 00bEMA U HAaTPEBAHUH WJIA OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunael Terionepenayu.

OxJaxieHre Ipy COBEPLICHUH PabOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

10 CpaBHeHME TEIIIOEMKOCTEH pa3InyHbIX BEIIECTB.

11. HabGnroneHnue KurmeHwus.
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12. HabnrogeHne mocTosHCTBA TEMIIEPATyphI MIPH IIABJICHHUH.

13. Mopenu TerIoBBIX ABUTATEIICH.

Jlabopamopuwvie pabomot u onvimol.

OMBITHI 110 OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIU caxapa.

OnBITHI 110 HAOJIIOICHHUIO TETUIOBOTO PACITUPEHMS Ta30B, KUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3AyXa B OAJUIOHE IIIIPHIIA.

OnbITEl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh [IaBJIEHHUS BO3JyXa OT e€ro oonémMa u
HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka ruUMOTE3bl JHMHEWHOW 3aBUCUMOCTH [JIMHBI CTOJOHMKA IKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

7. HaOmroneHue W3MEHEHMsI BHYTPEHHEW HSHEPruM Teja B pe3yjbTaTe TeIulonepenadd U

paboThl BHEIIHHUX CHIL

8. HccnenoBanue siBiIeHUS TEIIOOOMEHA MPU CMEITMBAHUH XOJIOTHOM U TOpSTUEi BOJIBI.

9. OmnpeneneHne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIJIO0OMEHE C HArPeThIM

METaJUTMYECKUM IIUITHHAPOM.

10. Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca ucrnapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIAXXHOCTH BO3/1yXa.

13. Onpenenenne yenbHON TEIIOTHI IUIABJIECHUS JIbJA.

Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Dnektpuzanus Tea. JIBa pojaa 3JMeKTpUUYECKHUX 3apsiioB. B3aumonelicTBre 3apsyKEHHBIX Tell.
3akon KynoHa (3aBUCHMOCTH CHJIbI B3aUMOJICUCTBHUS 3apSKEHHBIX TENl OT BEIUYMHBI 3apsiioB U
pacCTOsTHUSL MEXKIy TeJaMu).

Onektpuueckoe mone. Hanpsok€HHOCTH anekTpudeckoro moussd. [IpuHnum cynepno3unuu
NEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocwurenu anektpudeckux 3apsaoB. DIeMeHTapHbIN snekTpuueckuid 3apsaa. CTpoeHue aroma.
[TpoBOAHMKY U AMAIIEKTPUKHU. 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsijia.

DNEeKTpUUECKU TOK. YCIOBUS CYyIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. VCTOUHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUSI SIEKTPUYECKOrO TOKa (TEIUIOBOE, XMMHYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cunma Toka. OneKkTpudeckoe HampspkeHue. ConpoTUBIIEHHE
NPOBOJHMKA. YIETbHOE CONpOTHUBIEHHE BemlecTBa. 3akoH Owma Juis  ydyacTKa  IIETH.
[TocnenoBarenbHOE U MapaIEIbHOE COSAMHEHUE TIPOBOTHUKOB.

PabGoTa 1 MOIIHOCTE 2JIeKTpHUecKoro Toka. 3akoH Jkoymsa—JIeHna. DnekTpuyeckue menu u
MOTPEOUTEIH SIEKTPUUECKOM 3Heprun B ObITY. KOpoTKOe 3aMbIKaHUE.

[ToctossHHble MarHuThl. B3auMmonelCTBHE TOCTOSHHBIX MAarHuTOB. MarHuTHOE TmoJe.
MarunuTtHoe nojie 3eMJIM U €ro 3HA4eHHUe I KU3HU Ha 3emiie. OnbiT Dpcrena. MarouTHoe mose
JNEeKTpUYecKoro Toka. [IpuMeHeHne 31eKTpOMarHuTOB B TeXHUKE. J[eficTBUE MarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEINb MOCTOSIHHOTO TOKa. MCronb30BaHue 3IEKTPOABUTATEINICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIOPTE.

Oneitel  @apages. SBneHue  snekTpoMarHUTHOM — uHAykuuu. IlpaBuno  Jlenna.
OnektporeHepatop. CrnocoObl MOMy4YeHHsS] DSIEKTPUUECKONW HHEPruu. JNEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Teil.

JIBa posa EeKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE DIIEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIHS.

3aK0OH COXpaHEHUS MEKTPUUECKUX 3apsiIOB.

[TpOBOAHMKY U TUAIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.

M
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8.
9.

10.
11.
12.

13

21

HcToyHuky OCTOSTHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
DNEKTPUUECKUN TOK B )KUJKOCTH.
I"a3oBbIit pa3ps.

H3mepenune cuibl TOKa aMIIEPMETPOM.

. I3mepeHnue 371eKTpUYecKOro HaNpsKeHNUs BOJIBTMETPOM.
14.
15.
16.
17.
18.
19.
20.

Peocrar n Mara3uH conpOTHUBIICHUM.

BsanmoneiicTBre MOCTOSTHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH PA3EICHUS TOJIOCOB MATHUTA.
MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmneIT OpcTena.

MarnuTtHoe noJjie ToKa. JJIEKTPOMarHuT.

JleficTBHE€ MarHUTHOTO MOJI Ha IPOBOJIHUK C TOKOM.

. DIEeKTpOIBUTaTENb NOCTOSIHHOIO TOKA.
22.
23.
24.
25.

HccnenoBanue sBICHUS JIEKTPOMarHUTHON MHIYKLINH.

OnsiTel Dapagnes.

3aBUCUMOCTb HAlpPaBICHHUS UHIYKIMOHHOTO TOKA OT YCJIOBU €r0 BOSHUKHOBEHHUS.
DneKTporeHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuusie pabomot u onvimel.

1. OnbITHI 110 HAOTIOACHUIO JCKTPHU3AINH TS HHIYKIIUESH U ITPU COIPUKOCHOBEHUH.

2. HWccnenoBaHue ACUCTBUS SIEKTPUUYECKOTO MO HA TPOBOAHUKHU U TUAIICKTPUKH.

3. CoOopxka u mpoBepKa padOThI JICKTPHUUECKOH IETH MTOCTOSHHOTO TOKA.

4. W3mMepeHwue U peryIupoBaHUE CUIIBI TOKA.

5. H3MmepeHue u peryaupoBaHUE HAIPSKEHHUS.

6. HccnegoBaHue 3aBUCMMOCTH CHJIBI TOKA, UIYIIErO Yepe3 pe3UcTop, OT CONPOTHUBICHUS
pe3ucTopa U HanpsHKEHHS Ha pe3UCTOope.

7. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JEKTPUYECKOTO COMPOTHUBIICHHUS POBOJHUKA
OT €T0 JJIMHBI, IIOIIA/IA MONIEPEUHOT0 CEYEHUSI U MaTepHraa.

8. TlpoBepka mpaBuiia CIOXKEHHs HAMpPsDKEHUW TPU MOCIEA0BATEIbHOM COCIUHEHHH IBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia JjIsl CUIIBI TOKA MPY NapauIeTbHOM COEIMHEHUHU PE3UCTOPOB.

10. Onpenenennie paboThI JJIEKTPUUECKOTO TOKA, UITYIIETO Yepe3 PEe3UCTop.

11. Onpenenenue MOUTHOCTH 3JIEKTPUIECKOTO TOKA, BHIJEIIIEMOI Ha PE3UCTOPE.

12. UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILIErO Yepe3 JaMIIOUKY, OT HalpsKEHUs Ha
HEH.

13. Onpenenenune KI1/] nHarpeBarens.

14. ViccnenoBaHrne MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSTHHBIX MarHuTOB.

15. 3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MArHUTOB TIpU WX OOBEAMHCHHH W
pa3leNeHnN.

16. UccnenoBanue AeMCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJAEUCTBUSA KATYIIKH C TOKOM U
MarHuTa OT CHUJIbI TOKA U HANpPaBJICHUS TOKA B KaTYIIIKE.

18. 3yuenue AeiCTBUS MarHUTHOTO NOJIL Ha MPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u uzydeHue paboThl 3J€KTPOIBUTATEIS.

20. U3mepenue KIIJI anexkTpoaBuraTeIbHONM YCTaHOBKH.

21. OnbITel 1O HWCCIACAOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOM WHIYKIUU: MCCIEIOBAHUE
U3MEHEHUH 3HAYeHUsI U HAIIPaBJICHUS! MHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3gen 8. Mexannueckue siBJICHHUA.
Mexannueckoe aBukeHue. MarepuanbHas Touka. Cucrema otcu€ta. OTHOCUTEIBLHOCTH
MEXaHMYECKOr0  JBWXEHHsS. PaBHOMEpHOE mnpsMONMHEWHOE 1BUXkeHue. HepaBHOMepHOe
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npsMOJIMHEWHOe JBHkeHue. CpenHssi MU MIHOBEHHAas CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JIBIDKCHUH.

Yckopenue. PaBHOyckopeHHOe MpsiMonuHeitHoe nBmkeHue. CBoOonHoe mageHue. OTMbBITHI
lanmnes.

PaBHOMepHOE aBMXKEHHME MO OKpYXHOCTHU. Ilepmon m uvactora obOpamienus. JlunedHas u
yrioBasi ckopocTu. LleHTpocTpeMuTebHOE YCKOPEHHUE.

IlepBbiii 3akoH Hbrotona. Bropoi 3axkon Herotona. Tperuit 3axkoH Herotona. IIpuHnmn
CYNEPHO3ULMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHs CKOJIbKEHUS, CUJla TPEHUS MOKO4,
JIpYTUE BUJIBI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHUE CBOOOJHOTO TMaJeHHS.
JBuxenue manet Bokpyr Connua. [lepBas kocMudeckas ckopocTb. HeBecomocTh u nieperpys3kH.

PaBHOBecue matepuanbHON TOUKU. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne umnynbca. MMmynbc cuibl. 3aKOH COXPAaHEHMS] UMITYJIbCA.
PeaktrBHOE NBHKEHUE.

Mexannueckass pabota U MOHIHOCTh. PabGota cum Tskectu, ymnpyroctd, TpeHus. CBs3b
sHepruu U padotel. IloTeHuumanbHas SHeprus Tejna, MOJHATOTO HAJ TMOBEPXHOCTBIO 3E€MIIM.
[loreHunaneHas sHeprus cxartol npyxuHbl. Kunetmueckas sHeprusi. Teopema O KMHETHYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOIo JBM)KEHUS T€la OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME NyT€l W TPACKTOPUI ABUKEHUS OJHOTO M TOIO K€ Tejla OTHOCUTEIBHO

pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOPOCTH U YCKOPEHHUS MPSIMOIMHEHHOTO ABUKEHUS.

4. HWccnenoaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

5. HalGmropenue ABMXEHUS Tela MO OKPYKHOCTH.

6. HaOmoneHne MexaHMYECKHMX SIBJICHHM, MPOUCXOIAIMIMX B cucteme orcuéra «Tenexka»

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENBHO KaObuHeTa (GU3HKH.
7. 3aBUCHUMOCTH YCKOPEHHMsI TeJla OT MAacChl TeJa U JIEUCTBYIOIIECH Ha HETO CHJIBI.
8. HalGmronenue paBeHCTBa CUJI IPU B3aUMOICHCTBUU TEJL.
9. V3MmeHeHue Beca Teja PU YCKOPEHHOM JIBH)KEHHUU.
10. ITepenaua ummnyJsibca Ipu B3aUMOJICHCTBUU TEI.
11. IlpeoOpazoBaHus 3HEPIUH [IPH B3aUMOJIECHCTBUY TEIL.
12. CoxpaHeHue uMIyJibca Ipu HEYIPYroM B3aUMOJICUCTBUM.
13. CoxpaHeHHe UMITYJIbca TIPU a0COTIOTHO YIIPYTOM B3aMMOJCHCTBUH.
14. HaGnroneHue peakTUBHOTO JIBHYKEHUS.
15. CoxpaHeHne MeXaHMUECKOM SHEPTUU TPU CBOOOTHOM ITaICHHH.
16. CoxpaHeHne MEXaHMUYECKOM SHEPTUU MPU JBUKCHUU TEJa MO ACHCTBUEM MPY>KUHBI.
Jlabopamopuwie pabomot u onvimol.
1. KoHcTpyupoBaHue TpakTa Uil Pa3rOHa M JaJbHEWIIEr0 PaBHOMEPHOIO JABUKEHUS
[IApUKA WK TEIEKKH.

2. OmpeneneHue cpeAHed CKOPOCTH CKOJNbKEHUs Opycka WM JBWKEHHS MIapuKa IIO0
HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM JBHKEHHHM II0 HAKIOHHOMU
IUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTU IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBHKEHHUH 0€3
Ha4yaJbHOWU CKOPOCTH.

5. TlpoBepka rumoTesbl: €ciu MpU PaBHOYCKOPEHHOM JBHKEHUH 0€3 HauyajJbHOW CKOPOCTU
IyTU OTHOCSITCSI KaK sl HEUETHBIX YHUCE, TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHU
OJINHAKOBBI.



6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHMS OT CHJIBl HOPMaJbHOIO
JTaBJICHMS.
Omnpenenenne k03 uineHTa TpeHUs! CKOIbKEHHS.
Omnpenenenne KECTKOCTU NPYKUHBI.
9. Ompenenenne pabOTHl CHIBI TPEHUS NpPU PABHOMEPHOM JBIDKEHHUM Tejla IO
TOPU30HTAIILHON IOBEPXHOCTH.
10. Onpenenenrie pabOTBl CHJIBI YIPYTOCTH TpU MOABEME TIpy3a C HCHOJIb30BAHUEM
HETOIBUKHOTO U MOJIBUKHOTO OJIOKOB.

11. 3ydeHue 3aKoHa COXpaHEHUs SHEPTUU.

Pa3nen 9. Mexanndeckue KoJie0aHUsI U BOJHBI.

KonebarenbHoe nBumxkeHune. OCHOBHBIE XapaKTEPUCTUKU KOJEOAaHUM: MepHOi, YacToTa,
aMIMTyna. MareMaTudecKuil W NPYKMHHBIA ~ MasTHUKA. [IpeBpamieHue dHeprum InpH
K0JIeOaTeIbHOM JIBUKECHUH.

3aryxarwomue kosiebaHus. BoiHykneHHble KoneOanus. Pe3onanc. MexaHMYecKue BOJIHBI.
CpoiicTBa MexaHMUYECKUX BOJH. [Ipo/iosbHBIE U MOnepedHble BOJIHBI. [[JInHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHppa3ByKk U yIbTpa3ByK.

emoncmpayuu.

Habmonenue xonebaHuii Tes o 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habumonenue xosnebanuii rpy3a Ha HUTH U Ha NPYKUHE.

HabmroneHune BeIHYKAEHHBIX KoJeOaHH U pe3oHaHca.

Pacrnipoctpanenue npofoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HabmroneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI pe30HaHC.

ﬂaﬁopamopnwe padomot u onvimol.

1. OmnpenereHne 9acTOTH U MEPUOJIA KOJICOAaHUH MaTEMaTUIECKOTO MasTHUKA.

2. OmpepneneHue 4acTOThI U EpUoJia KoJeOaHUH Py KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMMOCTH IMepuojia KojeOaHMM MOJBEHIEHHOIO K HUTU TIpy3a OT
JUIMHBI HUTH.

4. WccnemoBaHue 3aBHCUMOCTH TepuoJia KOJEOaHWH TNPYKXHMHHOTO MAasTHHKAa OT MaccChl

rpys3a.
5. TIpoBepka HE3aBHCHUMOCTH TiepHOAa KoeOaHUl rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OTmBITBI, TEMOHCTPUPYIONIUE 3aBUCHMOCTh MEpHOJa KOJeOaHUN MPYKUHHOTO MasTHUKA

OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. VI3aMepeHue yCKOpeHUs: CBOOOHOTO Ta/ICHUS.

Pa3zgen 10. JjeKTpOMarHuTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbI.

DIEKTPOMarHUTHOE MoJie. DJIEKTPOMArHuTHbIE BOJTHBL. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[Ikana 3m1eKTpOMarHUTHBIX BOJH. VCIoIb30BaHNE IEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CpoicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BosnHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomot u onvimol.

1. V3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOUIBHOTO TeedoHa.

Pa3znea 11. CBeToBLI€e IBJICHHUS.

JlyueBass mopnenb cBera. Mcrounuwku cBera. [IpsiMonmHeiHOe pacrpocTpaHeHUE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Tpenomnenue cBera. 3akoH mperoMieHHUs cBera. [lonHoe BHyTpeHHee OTpa)kKeHHE CBETaA.
Hcnonbp3oBanue MOIHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBO/IAX.

Jlunza. Xon mydeit B muH3e. OnTuyeckas cuctema QoroamnmapaTa, MUKPOCKOIIA M TEJIECKOTIA.
I'ma3 kak ontrueckast cucteMa. ban3opykocTh U TaIbHO30PKOCTb.
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Paznoxenue Genoro csera B crnektp. OnbiTel HbtoToHAa. Cllo)kKeHHE CHEKTPAJIbHBIX I[BETOB.
Jucnepcus caera.

Hemoncmpayuu.

[IpssMOnMHENHOE paCcIIPOCTPAHEHHUE CBETA.

OtpaxxeHue cBera.

[Tonyuyenne nzo0paxxeHuil B IOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTHYecKuil CBETOBO/I.

Xoa myueil B cobuparolieii TmH3e.

Xoq JIydeil B paccenBarolel JIMH3E.

[Tonyuenue n306paxxeHuit ¢ TOMOMIBIO JINH3.

[Mpunnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10 Mopens rinasa.

11. Paznosxenue 6enoro cBera B CIIEKTP.

12. TlonyuyeHnue Genoro cBeTa Mpu CI0XEHUH CBETA Pa3HBIX 1IBETOB.
Jlabopamopuwie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUsI CBETOBOIO JIyda OT YIJIa MMaJICHHUS.
2. W3ydeHue XxapaKTepUCTUK U300pakeHUs IpeaIMeTa B INIOCKOM 3€pKalle.

3. HccnepoBaHue 3aBUCUMOCTH YIJia HPEJIOMIICHHMSI CBETOBOIO Jydya OT yrja HaJeHusl Ha
IPaHULE «BO3LyX—CTEKIIO».

[Tonyuenue n3o6paxxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIICH JINH3BI.
OMnBITHI 1O Pa3JIKEHUIO OEJIOT0 CBETa B CIEKTP.

OnpIThl 1O BOCHPUATHIO IIBETa HPEIMETOB NpPU HUX HAOIIOAEHUM 4epe3 ILIBETOBbIE
(UITBTPBI.

Pa3nen 12. KBanTtoBble iBJIeHUsI.

OmnswiTel Peszepdopaa u mnanetapHas mozaenb atomMa. Mojenb aroma bopa. Hcnyckanue u
IOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sJIpa.
Hyxknonnas ™ogens aromHoro siapa. HM3zorombel. PanunoaktuBHblE mnpeBpaunieHus. llepuon
noJjrypacrnaaa aTOMHBIX sIJIep.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsI0BOIO U MAacCOBOIO YHCEN. DHEprusi CBA3U
aTOMHBIX sifiep. CBsA3b Macchl U 3Hepruu. Peakuuu cuHTe3a u neneHus saep. cTouHuky sHepruu
ConHua u 3B€31.

Snepnas sHepreTuka. JleiicTBUs paAMOaKTUBHBIX U3IyYEHUHN Ha )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

CrexTpsl U3J1y4eHUs U TOTJIOIIECHHUS.

CrieKTphl pa3aMyHbIX Ia30B.

CrnexTp BomopoJa.

HaGmonenue Tpekos B kamepe BuibcoHa.

PaGora cuéTunka HOHU3UPYIOUINX U3TYUYEHUI.

Peructpanus nzinyyeHus: NpupoaHbIX MUHEPAJIOB U MPOJYKTOB.

./Iaﬁopamopnbte padomot u onvimol.

1. HaOmroneHue CIIOMIHBIX U JUHEHYATBIX CIEKTPOB U3TyUYEHUS.

2. HWccnengoBaHue TPEKOB: HM3MEPEHHME DJHEPIMM YacTUIBI MO TOPMO3HOMY MyTH (1O

¢dororpadusam).

3. H3mepenwne paauoakTUBHOTO (hoHA.

IHoBTOpPHTENBLHO0-0000111A101IIMIT MOLYJIb.

[ToBTOpUTENHEHO-00001AI0IINI MOYJIb MpPEAHA3HAUYEH AJI1 CUCTEMAaTHU3allud U 0000IIeHUs
NPEMETHOTO COACPIKAaHUS U OIbITA JIEATEIBHOCTH, MPUOOPETEHHOTO NPU M3YYEHUH BCETO Kypca
(¢bu3MKyM, a TaKkxke JJIs MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy Mo (U3MKe A
o0yyaromuxcs, BEIOPAaBIINX 3TOT yU4EOHBIH MPeIMeT.

VO NG AW~

Nowv e

O
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[Ipu M3yueHUH NaHHOTO MOJYJISI PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI JEATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECTICUMBACTCS TOCTHXKCHHUE MTPEAMETHBIX U METANPEIMETHBIX TUTAHUPYEMBIX
pe3ynbTaToB 00y4eHus, (OpMHUPYETCS €CTeCTBEHHOHAy4YHas TPaMOTHOCTh: OCBOEHHE HAayYHBIX
METO/IOB HCCJICIOBAHUS SIBJICHUN TPHUPOABI M TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBSICHATH
(u3nueckue SBIEHUS, MPUMEHSS MOJTyYeHHbIe 3HaHUS, pellaTh 3a/1a4i, B TOM YHCIIe KaYeCTBEHHbBIE
U DKCIIEPUMEHTAJILHEIE.
[IpuHIMNHATBEHO NEATETbHOCTHBIA XapaKTep JAaHHOTO pa3felia peanusyeTcs 3a CYET TOro,
9T0 00yYaOIINECs BHITOTHSIOT 3aIaHUS, B KOTOPBIX UM MPEAJIaracTcs:
Ha OCHOBE IOJIYYEHHBIX 3HAaHUW pacro3HaBaTh U HAYYHO OOBACHATH (GU3UYECKUE SIBICHUS B
OKPY’KaIOIIeH MPUPOJIe U TOBCETHEBHOM KU3HU;
UCIIONb30BaTh HAay4YHbIE METOJbl MCCIENOBaHUS (PU3NYECKUX SIBICHUIH, B TOM YHUCIE IS
MIPOBEPKH TUIIOTE3 U MOTYUYEHHUS TEOPETUUECKUX BHIBOJIOB;
OOBSICHST, HAay4HbIE OCHOBBI HauOoliee BaXKHBIX JOCTH)KCHHUN COBPEMEHHBIX TEXHOJOTHH,
HaIrpuMep, MPAKTUYECKOTO UCIOJIb30BAHUS PA3THMYHBIX MCTOYHHKOB DHEPTHU HA OCHOBE 3aKOHA
MPEBpAIICHHS U COXPAHEHHSI BCEX M3BECTHBIX BUOB SHEPTHUHU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3yuenune (pu3ukn Ha ypoBHE OCHOBHOI'O OOIIEr0 00pa30BaHMs HAINPABIEHO HA TOCTHUKEHUE

JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IPECAMETHBIX O6pa3OBaTeJ'ILHHX PE3YyJIbTATOB.

B pesynbrare wusydeHus (QuU3MKM Ha ypPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs Yy

oOyuarorierocst OyyT c()opMHUpPOBAHbI CIEIYIOIINE TUYHOCTHBIE PE3YIbTaThl B YACTH:

1) naTPHOTHUYECKOT0 BOCIIUTAHUSA:

- TPOSIBJICHHE HMHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3NUYECKOM
HayKU;

- IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSL:

- TOTOBHOCTh K AKTHBHOMY YYacTHUIO B OOCYKIEHHH OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPHUMEHEHUEM JOCTHKCHUN (DU3HKY;

- OCO3HAHME BaAKHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3cTeTMYECKOro BOCTIMTAHUS:

- BOCTIPUATHE SCTETHUECKUX KauecTB (PU3MYECKOW HayKu: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUS:

- OCO3HAHHE IICHHOCTH (PH3UYECKOW HAYKM KaK MOIIHOTO HHCTPYMEHTa TO3HAHHS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOT Ui, BAKHEHIIIEH COCTABISAIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOM JIIOO03HATEILHOCTH, HUHTEPECA K UCCIEA0BATEIILCKOM IS TEIIbHOCTH;

5) popmupoBaHus KyJbTYPbl 310POBbSI U YMOLMOHAJILHOI0 0JIArONOTyYHs:

- OCO3HAHHME IEHHOCTH 0E€30MacHOTo 00pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MUDE,
BOKHOCTH TpaBWJI 0€30MMaCHOT0 MOBEJACHUS HA TPAHCIIOPTE, HA JIOPOrax, C AJICKTPUYCCKUM H
TEIJIOBBIM 000OpPYOBaHUEM B JOMAIIHUX YCIIOBUSX;

- chopMHpPOBAaHHOCTH HaBbIKa pedIieKCHH, MPU3HAHME CBOETO IpaBa Ha OUMIMOKY U TaKOTo Ke
mpaBa y Ipyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIMTAHMSA:

- aKTHMBHOE y4YacTHE B PEIICHHH MPaKTHUYECKUX 3ajad (B pamMKax CeMbH, 00pa3oBaTEIbHOMU
OpraHu3aIy, TOpPoJia, Kpasi) TEXHOJIOTHYECKON U COIMATbHOM HANPABICHHOCTH, TPEOYIOIIHNX B
TOM YHUCIIe U PU3HUYECKUX 3HAHHUIA,

- HHTEPEC K MPAKTHYECKOMY M3YUYEHHUIO MPOodeCCHid, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTM4eCKOr0 BOCIIUTAHMS

- OpHeHTalus Ha TpUMeHeHHWe (U3UYECKUX 3HAHWM [UIS peIIeHHUs 3adad B 00JIacTH
OKpY’KaoIIe cpenbl, IUIAaHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXHBIX MOCIEACTBUMN IS
OKPY’KaOIIEeH Cpebl;

- OCO3HAHHE TJIO0ATBFHOTO XapaKTepa IKOJIOTUICCKUX MPOOJIeM U ITyTeH UX PEIICHUS;

8) aganTanumM K MI3MEHSIONIMMCS YCJIOBUSIM COUMAJIBLHON M MPUPOIHOM Cpeabl:

- TOTPEOHOCTh BO B3aWMOJICHCTBUY TIPU BBITOJIHEHUU WCCIEAOBAHUN W TTPOEKTOB (PU3NICCKOM
HaIPaBJIECHHOCTH, OTKPBITOCTD ONBITY U 3HAHHSM JIPYTHX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUYECKYIO IEATEIbHOCTD;

- TOTpeOHOCTHh B (POPMUPOBAHUHN HOBBIX 3HAHU, B TOM YHCIIe (OPMYITUPOBATH UJICH, TIOHSTHSI,
TUTOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

- OCO3HaHHE e(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHHIA,

- CTpeMJICHUE aHAJIM3UPOBATh U BBISABISATH B3aUMOCBS3U IPHUPOIBI, 00IIECTBA U SKOHOMUKH, B
TOM YHUCJIE C UCTIOIB30BAHUEM (PU3NICCKUX 3HAHU;

- OIICHKAa CBOMX JCHCTBUM C YYETOM BIUSHUS Ha OKPYXKAIOUIYyI0 CpEIy, BO3MOKHBIX
JI00ATBEHBIX TIOCTIEICTBUN.

METAIIPEJMETHBIE PE3YJIbTATBI
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B pesynbrate ocBoeHHS MporpaMMel 1o (hU3uKe Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus
y oOyuatomierocss OyayT cQOpMUpPOBaHBI MeTalpeAMeTHbIe Pe3YJbTAThl, BKIIOYAIOIIHE
IMMO3HABATCJIBHBIC YHUBCPCAJIbHBIC y‘-I€6HI>IC I[Cf/iCTBHfI, KOMMYHHKATHBHBIC YHHBCPCAJIBbHBIC
ydeOHbIe JeHCTBUSI, PETYIATUBHBIE YHUBEPCAIbHbIE YUeOHBIEC EHCTBUS.

Ilo3HaBaTe/1bHBbIE yHHBepcAJIbHbIE YUeOHbIe AeliCTBHSA

Ba3oBble JJorndyeckue eiicTBUA:

BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC TIPU3HAKU OOBEKTOB (SIBICHHN);
yCTaHaBJIHMBATh CYIECTBEHHBIH MPU3HAK KIacCH(UKAIMK, OCHOBAHHMS ISl 0000IIeHUs U
CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B paccMaTpUBaeMbIX (aKkTaxX, MaHHBIX U
HAOIOCHUSAX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJIISITh TIPUYUHHO-CIICACTBEHHBIC CBS3M IPH W3YyYCHUW (DU3NYECKUX SIBICHUH U
mpoueccoB, ACHaTb BbIBOALBI C HCHOJB30BAHUEM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOYCHUH, BBIBUTATh TUTIOTE3HI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYNUH;
CaMOCTOSITENIFHO BBIOMpATh crocol pemieHus ydeOHOH (u3ndeckoil 3amaun (CpaBHEHUE
HECKOJIbKUX BAapUAaHTOB pEIICHHs, BbIOOp Hambojee MOIXOMAAIIEro ¢  Yy4&TOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrle ucciienoBarebCcKue AeiiCTBHSA

UCIIOJIb30BaTh BOMPOCH! KaK HCCIICI0BATEIIBCKIUIT HHCTPYMEHT TIO3HAHHSI,

NPOBOJUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (PU3NUECKUI
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PU3NICCKOTO SIBIICHUS;

OLICHUBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTHh HMH(GOPMAIIHMIO, MOJYYECHHYIO B XOJE
WCCJICTOBAHMSI MITU SKCTICPUMEHTA;

CaMOCTOSITEIIBHO (POPMYJTUPOBATH OOOOIICHHS U BBIBOBI 10 pe3yjIbTaTaM IMPOBEAEHHOTO
HaOJII0IEHHS, OIBITA, UCCICAOBAHMS;

IIPOTHO3MPOBATh BO3MOXKHOE JajJbHEHIIee pa3BUTHE (U3MUYCCKUX IPOIECCOB, a TaKKe
BbIABUT'ATHb HpeI[HOJIO)KCHI/ISI 06 nux pa3BI/ITI/II/I B HOBBIX YCHOBI/IS'IX N KOHTCKCTax.

PatGora ¢ undopmanmeii:

NPUMEHSTh pPa3UYHbIE METOJbl, MHCTPYMEHTHI M 3alpochl TpU TOHCKe U O0TOOpe
nH(pOpMaNU WK JaHHBIX C YUETOM MPEITIOKEHHON YUeOHOM (PU3NUECKOH 3a1auu;
aHaAM3UPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HH(GOPMAIHMIO PA3THUIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (OpPMY TMpeacTaBieHUs HHGOPMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3aJaddl HECIOKHBIMH CXEMaMH, AWarpaMMaMM, WHOH
rpadukoii 1 UX KOMOMHAIIHSIMH.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

B X0JIe 00CYXKICHHS y4eOHOTO MaTepualia, pe3yabTaToB Jab0paTOpHBIX paboT U MPOCKTOB
3a/1aBaTh BOIPOCHKI MO CYIIECTBY OOCY)KIa€MOM TeMbl M BBICKA3bIBATh UICH, HallCJICHHBIC
Ha PeIICHHE 3a/1a49M U MOAJIepKaHue OJ1aroKelaTeIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOM CYXKICHHUS C CYXKICHUAMH JPYTHX YYaCTHUKOB JHAJora,
00HapYXUBATh Pa3INYNE U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO  TPEACTABIATH  PE3YJbTAThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OIMBITA
(3KCTIEpUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

MOHMMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHAWBHIYaJILHOW paOdOTHI MpHU
PEIICHUH KOHKPETHON (PU3HUECKOM MPOOIEMBI;

MPUHUMATh LEJIU COBMECTHOM JIEATENBHOCTH, OPraHU30BBIBATH JCHUCTBHUS 10 €€
JOCTIDKCHHIO: PaCIPeAesIATh POJU, 00CYXJaTh MPOIECChl M PE3yJIbTaThl COBMECTHOM
paboTel, 00001IaTE MHEHHSI HECKOJIBKUX JTFOJICH;

14



BBIMIOJHATh CBOIO 4YacTh pPabOTHI, OCTUrasi KA4eCTBEHHOTO pe3yibTara IO CBOEMY
HaIpaBJICHUIO U KOOPJAUHUPYS CBOU JECUCTBUS C IPYTUMU YWICHAMU KOMaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIHHO
c(hopMyIMPOBAaHHBIM YYACTHUKAMHU B3aHUMOICHCTBHUS.

PerHﬂTI/IBHLIe YHUBEpPCAJIIbHBIC y‘leﬁﬂble JeHCcTBUS

Camoopranu3anusi:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YUEOHBIX CUTYalHMSX, TPEOYIOUUX Ui pelieHus
bu3nyecKux 3HaAHMIA;

OPUEHTHPOBATHCS B PA3NUYHBIX [OAXO0JAX MPHUHATHS pelIeHud (MHIMBUIYAIBHOE,
IPUHATHE PELIEHUS B TPYIIE, IPUHATUE PELICHUH rPyIIOoi);

CaMOCTOSITENILHO COCTABJISTh AITOPUTM pelleHus (QU3Mdeckord 3ajJaud WIM IUIaHa
UCCJIEIOBaHUsI C Y4YETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHUPOBATH Mpe/araeéMble BApUaHThI PEIICHUM;

JenaTh BbIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTE/JIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeJyiaraTh IJ1aH €€ N3MEHEHNUS,

OOBSICHATh MPUYMHBI JOCTHKEHHs (HEIOCTH)KEHUS) Pe3yJIbTaTOB JESATEIbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YMCJIE€ B XOJ BBINOJHEHUS (PU3NYECKOTIO
UCCIIC/IOBAaHUST WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHUBIIMXCS
CUTYyallUii, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOPa WIM JUCKYCCHU HAa HAy4YHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY MNpU peleHud (GU3MYEeCKUX 3a7ad WM B
YTBEPKACHUSIX HAa HAYYHbIE TEMBI M TAKOE K€ IPaBo JIPyroro.

HNPEAMETHBIE PE3YJIBTATbBI

K koHIly oOyueHuss B 7 KJjiacce IMPEAMETHBIC PE3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUI:

UCTIONIb30BaTh MOHATHS: (U3NYECKHMEe W XHUMHYECKHE SIBIICHUS, HaOJIOJCHHE,
9KCIIEPUMEHT, MOJeb, TUINOTE3a, €AUHHIBI (U3UYECKUX BEJIWYMH, aTOM, MOJIEKYyJa,
arperaTHbIE COCTOSIHUSI BemiecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe
JBUKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE, MpsIMOJIMHEIHOE), TpaeKkTopus,
paBHOZeWcTByIOIAas cuia, aedopmanus (ympyras, IUlacTU4YecKas), HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

pasnuyarth sBreHUs (IudQysus, TEIUIOBOE IBM)KCHUE YaCTHUIl BEIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE [IB)KCHHE, WHEpLUs, B3aUMOJCHCTBHUE TEJ, PABHOBECHUE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpALCHHUS, Nepeada IaBlIeHUs TBEPAbIMU TEIIAMM,
KUAKOCTAMU M Ta3aMu, aTMocepHoe JaBieHUE, IIJJaBaHUE Tejl, MpeBpaIleHUs
MEXAHUYECKOM 3HEPruM) MO ONMUCAHUIO UX XapAaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh NMPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHUNA B OKPY)KAIOLIEM MHpE, B
TOM 4Hciie (U3MUecKue SBICHHS B MPUPOJE: MPUMEPHl ABMKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B KUBOM U HEXKUBOU IIPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHHUKE,
BIIMSIHME aTMOC(EpHOro JaBlieHUS Ha JKUBOM OpraHusM, IUIaBaHUE PBIO, pblYaru B Tele
YernoBeKa, IMpH OSTOM MEPEeBOAUTh NPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (U3UUECKUX SIBJICHUH;
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OIMCHIBATh M3yUEHHbIC CBOMCTBA Ted M (PU3MUECKUE SIBJICHUS, UCIOb3Ys (PU3NUECKUE
BEJIMUYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IMyTb, CKOPOCTb, CpPEIHSS
CKOpOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CUjla TPeHHUs, AaBleHHe (TBEPIOro
Tena, )KUJIKOCTH, Ta3a), BRITAJKMUBAOIAs CHJIa, MEXaHUYecKash paboTa, MOIIHOCTb, TIEHO
CHJIBI, MOMEHT CHJIbI, KOA((UIMEHT MOJE3HOT0 JCHCTBHUS MEXaHU3MOB, KUHETHYECKask U
NOTEHLUAIbHASl SHEPTusl), MPU ONHCAHUM IMPABWIBHO TPAKTOBaThb (PU3UUECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €AWHUIB (PU3NYECKHX BEIMYHH, HAXOAUTh
(GopMyIIBI, CBS3BIBAIOMIME JAaHHYIO (U3WYECKYI0 BEIMYHMHY C JPYTHMH BEJIWYHHAMH,
CTPOUTH rpapMKH U3YUYCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYUH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHHS H MPOLECCHI, HCIIONB3Ys TpaBuiIa
CIOXeHHs Cu (BAOJb ONHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumena,
MpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKHU, 3aKOH COXPAHCHHS
MEXaHUYECKOM HHEpruu, MpH HTOM JaBaTh CJIOBECHYI (OPMYIHPOBKY 3aKoHa U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BHIPAYKEHUE;

OO0BSACHATH (PU3UUECKHE SBICHUS, IPOIECCHl  CBOIMCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh NPUYMHHO-CIIEICTBEHHBIC
CBSI3H, CTPOUTH OOBACHEHHE U3 1—2 JOTMYeCKHX MIaroB ¢ OMOpod Ha 1—2 M3yYeHHBIX
CBOWCTBA (PM3MUUECKUX SBICHUN, PU3NUECKUX 3aKOHA MIITH 3aKOHOMEPHOCTH;

pemiate pacy€THble 3adauyd B 12 JecTBUS, HUCHONB3YyS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOINME (PM3MUECKUE BEITMYMHBI: HA OCHOBE aHAJHM3a YCIIOBHS 3a/1a4M 3aIMCHIBATH
KpaTKOe YCJIOBUE, MOJCTABIATh (U3HUECKUE BEIMYMHBI B (OpPMYJIBl U TPOBOJIUTH
pacuéThl, HAaXOIUTh CIPABOYHBIC JaHHbBIC, HEOOXOMMBIE JJISl PEIICHHS 33124, OLICHHBATD
PEATUCTUYHOCTD MOTYYECHHON (PU3UYECKOI BETUYMHBL;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (U3NIECKUX METOJIOB, B
OMMCAaHWW HCCIEJOBAHUA BBIICTATH TMPOBEPSIEMOE MPEANOOKeHHEe (THIOTE3Y),
pasznuyath M MHTEPIPETUPOBATh IOJYYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKH B XOJ€
OTIbITA, JIENaTh BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

IPOBOJUTH OTBITHI IO HAOMIOJACHUIO (PU3MYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TE:
dbopMynupoBaTh  MpOBEpsSEMble  MPEANONOKEHHs,  cOOMpaTh  YCTAHOBKY W3
NPEeI0KEHHOTO 000PYI0BaHUs, 3aIMCHIBATH XO/1 OTBITAa M (POPMYJINPOBATH BHIBOJIBL,
BBITIOJHATH TPSIMbIE U3MEPEHHsI PACCTOSHUS, BPEMEHHU, MAcChl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HWCIOJH30BAHMEM AHAJIOTOBBIX M LU(QPOBBIX NPUOOPOB, 3alKCHIBATH
MoKa3aHusi IpuOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;
NPOBOJIUTH HCCJIEIOBAHNWE 3aBHCUMOCTH OJIHOW (pU3MyecKoW BETMYMHBI OT JAPYIOd C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHUN (3aBUCUMOCTU MYTH PAaBHOMEPHO JBHKYIIETOCs
T€la OT BPEMEHU ABW)KECHUS TeJa, CHJIbI TPEHHUS CKOJBXEHMsI OT Beca Teja, KadecTBa
00paboOTKM TMOBEpPXHOCTEH TEl M HE3aBUCUMOCTH CHJIBl TPEHHS OT IUIOHIAId
CONPUKOCHOBEHUS TEJ, CHUJIbl YNPYTrOCTU OT YJUIMHEHUS MNPYKHUHBI, BBITAJKHUBAIOIIEH
CUJIBI OT 00BEMA MOTPyKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOIPYKEHO TEJ0, YCIOBUM IUIaBaHUsI TE,
YCIIOBUH paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHHHM Yy4eOHOTO
UCCJIEIOBaHMsI, COOMPATh YCTAHOBKY U BBINOJHATh U3MEPEHMS, CIEAYs MPEATI0KEHHOMY
I1aHy, (UKCUPOBATh PE3yNbTaThl MOJIYYECHHOW 3aBUCHUMOCTH (DM3MUECKUX BEIHYMH B
BUJE TMPEUIOKEHHBIX TaOMUIl M TpaduKoB, JeNaThb BBIBOJABI MO pe3yJbTaTaM
UCCJIEIOBAHMUS,

NPOBOJUTH KOCBEHHBIE M3MEpPEHHS (U3UYECKUX BEIWYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTHU M TBEPIOrO Tela, CUlla TPEHHs] CKOJIbKEHUS, [JaBjiCHHE BO3AyXa,
BBITJIKUBAIOIAs CUJIA, IEHCTBYIOIIAs Ha MOTPYKEHHOE B XKHUIKOCTH TEJO, KOA(PPUIHMESHT
MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXaHU3MOB), CIEAYs MPEAOKEHHOW MHCTPYKUUU: MpPU
BBITIOJIHEHUH W3MEPEHUl CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYUCIATH
3HaYeHHE UCKOMOI BEJIMYUHBL;
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coOnrofaTh TMpaBWiIa TEXHUKU Oe3omacHOCTH TMpu  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHIIMUIBI ACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCY/IbI, 6apOMETp, phIuar, MOJABMKHBIM U HETIOIBHXKHBIN
0J10K, HAKJIOHHAS IIOCKOCTh;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB
C Omopod Ha WX omMcaHusA (B TOM YHCIE: MOAIIUIHHUKH, YCTPOMCTBO BOAOIPOBOA,
TUAPABIMYECKUI Tpecc, MaHOMETP, BBICOTOMEp, TOPIIHEBOM HACOC, apeoMeTp),
UCTIONB3YSl 3HAHMSI O CBOWMCTBAaX (PU3MUECKHUX SBIEHUN W HEOOXOAUMBIE (U3MUYECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpUMEphl  (HaXoAWTh HWHGOPMALMIO O TpHUMeEpax) MPAKTHIECKOTO
UCTIONBb30BaHUsl (U3NYCCKUX 3HAHWW B TIOBCETHEBHOW IKWU3HU I OOCCIICUCHUS
0e30MacHOCTH TpU OOpalleHuH ¢ [pudopaMH M TEXHUYECKUMHU yCTPOMCTBAMH,
COXpaHEHUS 3JI0POBbS M COOJIIOICHUSI HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPY KAIOICH
cpene;

OCYIICCTBIIATh OTOOP HCTOYHUKOB HHpopManuu B HHTEpHETE B COOTBETCTBUHU C
3a/laHHBIM TTOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMUXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHHKOB BBIJCIATH MH(POPMAIUIO, KOTOpAs SBISETCS MPOTUBOPCUHUBOMN
WJIM MOKET OBITh HEJIOCTOBEPHOM;

UCTIONIb30BaTh TIPH BBIMOJIHCHUN YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIMTEPATYpPy
bu3nYecKoro cojep)kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiIaneTh
npuéMaMHi KOHCIICKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHPOpPMAIMK U3  OTHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHWE MHCHbMCHHBIE M yCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHMKOB HH(pOpMAIHMK (PU3UISCKOTO COJEP)KaHHUSA, B TOM YHUCJEC MyOJMYHO JeiaTh
KpaTKHe COOOIICHHSI O pe3yibTaTax MPOEKTOB WM YUYEOHBIX MCCIEAOBAHHM, MPU STOM
rPaMOTHO  HCIIOJIb30BAaTh  M3YYEHHBIH MOHATHHHBIA  ammapar Kypca  (U3HKH,
COMPOBOXAATh BBICTYIIJICHUE TTPE3EHTAIIUEH;

MIPU BBIMOJHEHUH YYEOHBIX IMPOEKTOB M HCCIICIOBAHUN paclpenessiTh 00S3aHHOCTH B
rpYyIIIie B COOTBETCTBHM C MOCTABIICHHBIMU 33Jja4aMU, CIEAUTH 3a BBIIIOJIHEHUEM ILIaHa
JEHCTBUM, aJeKBaTHO OIIEHWBATh COOCTBEHHBIH BKJIAJ B JEATEILHOCTH TPYIIIIHI,
BBICTpaNBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPY>KAOIIIHX.

K konmy oOydenuss B 8 KJjacce mpeaMeTHble pe3ysibTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOIINXCS YMEHHHA:

WCIIOJIB30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB M
MOJIEKYJI, arperaTtHbleé COCTOSIHHSI BEIIEeCTBA, KPUCTAJUIMYECKHE W aMop(QHbIe Tena,
HACBIIICHHBIH M HEHACBIIIEHHBIM Map, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHS
DHEprusi, TEIJOBOW JBUTATElb, 3JIEMEHTAPHBIM 3JEKTPUUECKUN 3apsll, 3JIEKTPUYECKOe
110JI€, TPOBOJIHUKH U TUAJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TOJIE;
pasznuyath SBIEHUS (TEMJIOBOE pacCIIMpEHUE U CXKaTHe, TeIUlonepeaaya, TEII0OBOe
paBHOBECHE, CMauMBaHUE, KAIWJUIAPHBIE SIBJIICHUS, UCIAPEHUE, KOHJEHCAlUs, IJIaBJICHUE,
KpucCTaJIM3anusi  (OTBEpJEBaHUE), KWUIIEHUE, Terulonepenada (TEMIONPOBOIHOCTD,
KOHBEKILIMS, H3Iy4YeHHE), OJCKTpHU3alus Tel, B3aUMOACHCTBHE 3apsiioB, JEHCTBUS
AIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHE
MarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKIUS) 110 OMKUCAHUIO
UX XapaKTEePHBIX CBOICTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NIECKOE
SBJICHUE;

pacmo3HaBaTh NMPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHUNA B OKPY)KAIOLIEM MHpE, B
TOM uHciie U3nUecKue sIBJICHUS B MIPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U KAMJUISIPHBIE
SIBIIGHUSI B IPUPOJIE, KPUCTAJLIbI B NpUpoAe, nzinyuenue CoiHua, 3aMep3aHue BOJOEMOB,
Mopckue OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera, JJIEKTPUYECKUE SIBIICHUS B
aTMocdepe, IEKTPUUECTBO JKMBBIX OpPraHM3MOB, MAarHuTHOE mosie 3emun, Jpeid
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IIOJIFOCOB, POJIb MarHUTHOTO NOJIS JJI KU3HU Ha 3eMile, MOJIIPHOE CUSHUE, NPU 3TOM
NEPEeBOJUTh MPAKTUYECKYIO 3a7auy B Y4YEOHYIO, BBIIEIATH CYIIECTBEHHbBIE CBOWCTBA
(mpu3HaKK) GU3NYECKUX SIBICHUI;

ONMCHIBATh M3YYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBJICHUS, UCHOJb3Yys (U3NUECKUE
BEJIMYMHBI (TeMIlepaTtypa, BHYTPEHHsISI SHEpPrus, KOJUYECTBO TEIUIOThI, YJelbHas
TEIUIOEMKOCTh ~ BEINECTBA, YJACIbHAs TEIUIOTA IUIABJICHUA, YJICJIBbHAs  TEIUIOTa
napooOpa3oBaHMs, yAeJdbHas TEIJIOTa CrOpaHUs TOIUIMBA, KO3()PUIMEHT MOJIe3HOro
JEHCTBUS TEIJIOBOM MaIllMHbBI, OTHOCUTENIbHAs BJIAXKHOCTb BO3JyXa, 3JIEKTPUYECKHM
3apsil, CWJIa TOKA, MIEKTPUUECKOE HANPSIKEHHE, CONPOTUBJICHUE NMPOBOJHUKA, YAEIBHOE
COIIPOTHBIIEHUE BEHIECTBA, pab0Ta M MOIIHOCTH JJEKTPUYECKOTO TOKA), TIPU ONMHCAHUHU
NPaBUWIbHO TPAKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3yEMbIX BEJIWYHMH, O0O3HAYEHUS U
eAMHULIBI  (U3NYECKUX BEJIMYUH, HAXOAWUTh (OpPMYJbl, CBSA3BIBAIOLIME JAHHYIO
(Gu3nUecKyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKu H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBIECHUS U IPOLECCHl, UCIOIb3Yys OCHOBHBIE
MOJIO’KEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHHSI BELIECTBA, IPUHLHUII
CYIIEpIIO3UIMHU MoJiel (Ha Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUs 3apsaaa, 3akoH OMma
JUISl y4acTKa Lenw, 3akoH Jlkoyis—J/IeHna, 3aKkoH COXpaHEeHMs SHEPTUH, IIPU ITOM AaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €0 MAaTEMaTHYECKOE BbIPa)KEHUE;
OOBSICHATH (PU3UYECKHE MPOIECCH M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalni
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUYMHHOCIIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOrMYECKUX ILIaroB ¢ ONopoi Ha 1—2 M3yuyeHHBIX CBOWCTBA
(bu3nuecKux ABICHUH, GPU3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3agadyd B 2-3 JICHCTBUS, UCIONB3YysS 3aKOHBI W (OPMYIIBI,
CBsI3bIBalOIME (PU3MUECKUE BEJUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauM 3aIllMChIBATh
KpaTKoe YCJOBHE, BBISABISATH HENOCTATOK JaHHBIX JJIsl PEIICHUS 3aJadd, BBIOUPATH
3aKOHBI U (hOpMyJIbl, HEOOXOUMBIE Ul €€ pPelIeHUs, TPOBOAUTh Pacu€Thl U CPABHUBATH
NOJY4YeHHOE 3HaYeHHE (PU3NIECKOM BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PELIMTh MPU MOMOIIM (PU3UYECKUX METOJOB,
UCIIONIb3Ysl  ONMCAHME MCCIEHOBAHUSA, BBLACIATH IPOBEPSEMOE  IMPEIIOJIOKEHUE,
OLICHMBATH MTPaBUJIBHOCTH MOPSIIKA POBEACHUS UCCIIEI0OBaHMS, 1€1AaTh BEIBOJIBI;
IPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3UUECKUX SIBICHUHN WK (PU3MUECKUX CBOICTB Tel
(KanmuJUIApHbIE SBJICHMS, 3aBUCUMOCTh JIaBJICHUS BO3/AyXa OT ero o0béma, TeMiepaTypsl,
CKOPOCTH TIPOLIECCa OCThIBAaHUS M HArpeBaHMs IIPU U3IYYEHHM OT LIBETA M3JIy4aroliei
(morzomaroLei) MOBEpXHOCTH, CKOPOCTh UCHIAPEHUS BOJbI OT TEMIIEPATYPhI KUIAKOCTH U
IUIOMAa €€ ITOBEPXHOCTH, DJIEKTpHU3alUs Tl W B3aUMOJCHCTBHE JIIEKTPUYECKUX
3aps0B, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJM3al¥si MATHUTHBIX IIOJIEH
IOCTOSIHHBIX MarHUTOB, JE€WCTBHS MAarHWTHOIO IOJI1 Ha MPOBOJHHUK C TOKOM, CBOWCTBa
JIEKTPOMAarHuTa, CBOMCTBA AIIEKTPOABHUIraTelsl IOCTOSHHOIO TOKa): (OpMYJIMpPOBATH
IpoBEpsiEMbIE MPEAIONOKEHHS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000py10BaHuS,
OIHUCBIBATH XOJ1 OIBITA U (POPMYIIUPOBATH BHIBOJIBI;

BBINOJHATh NPSMbIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIbHOW BIAXXHOCTH BO3AYyXa,
CWJIBl TOKa, HANpsOKEHHUs C MCIIOJb30BAaHMEM AaHAJIOIOBBIX HPUOOPOB M JIaTUYHUKOB
¢u3uUecKux BEIMYMH, CpPAaBHUBATH pE3yJNbTaThl M3MEPEHHHA C Y4YETOM 3aJaHHOMN
a0COJIIOTHON NOIPEIIHOCTH;

NPOBOJIUTH HCCJEIOBAHUE 3aBHUCUMOCTH OJHOW (pU3MUYECKOW BEIMYMHBI OT JAPYrod C
UCIIOJIb30BAaHUEM IPAMBIX U3MEPEHUHN (3aBUCUMOCTh CONPOTUBIICHUS NIPOBOJHUKA OT €ro
JUIMHBI, IUJIOLIAAM IONEPEYHOI0 CEYEHHsS U YJIEIbHOI'O CONPOTHUBIIEHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MIYILEro 4epe3 MPOBOJHUK, OT HANPSDIKEHUS Ha IMPOBOJIHUKE,
UCCJIEIOBAHUE IIOCJIEJIOBATEIbHOTO W NApaUIEIbHOTO COEIMHEHUN IPOBOJHUKOB):
IUIAHUPOBATh HCCIEI0OBaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHHs, Cleays
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NPEeJIOKEHHOMY IUIaHy, (MKCHpPOBATh PE3yJIbTaThl MOJyYEHHON 3aBUCHUMOCTH B BHJIE
TabJIUI ¥ rpauKOB, J1eJaTh BHIBOBI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

NPOBOJUTH KOCBEHHbIE M3MEpeHMs (U3NYECKHX BEJWYMH (yAelabHas TEIIOEMKOCTh
BEUIECTBa, CONPOTHBIICHWE IMPOBOAHMKA, pabOTa M MOIIHOCTH AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh  HU3MEPEHHUs, CcOoOMpaTh  SKCIEPUMEHTAJbHYIO  YCTAHOBKY, CIEays
PEJJI0KEHHON MHCTPYKLMH, U BBIYUCIIATH 3HAUEHUE BETUUYHHBI;

coOmoaTh MpaBUia TEXHUKH Oe3omacHOCTH Tpu  pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS U3YYEHHBIX NMPHUOOPOB U TEXHUYECKHX YCTPOUCTB
C OIIOPOH Ha UX ONHUCAHUS (B TOM YHCJIE: CHCTEMa OTOIUIEHUS JOMOB, TUTPOMETP, apoBast
TypOuHa, amIepMerp, BOJIBTMETD, CUETUHUK NEKTPUIECKOU JHEpIuy,
AJIEKTPOOCBETUTENbHBIE TNPUOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHI  (MPUMEPHI),
JNEKTPUYECKUE TIPEJOXPAHUTENH, JJIEKTPOMArHuT, 3JEKTPOJABUTATENb IIOCTOSHHOIO
TOKa), WCIIONB3ysl 3HAHUS O CBOWCTBaX (HU3MUECKUX SBJICHUH H HEOOXOAUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONUCTBA U N3MEPHUTEIBHBIE MPHUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATE€b BHYTPEHHEIO CrOpaHus, »JJIEKTPOCKON, PEeoCcTar), COCTABIATH CXEMBI
INEKTPUYECKUX LENEHN ¢ MOCIEI0BAaTEIbHBIM U MapajIEIbHbIM COEMHEHUEM JIEMEHTOB,
paznuyas yclIoBHbIE 0003HAYEHUsI 3JIEMEHTOB IEKTPUUYECKUX LIETIEH;

IOPUBOAUTH TNpUMEphl (HAXOAUTh HHPOPMALKIO O MpPUMEpax) MPAKTUYECKOrO
UCTIONIb30BaHUsl  (PU3MYECKMX 3HAHWKH B TOBCEJHEBHON KH3HH s 0OecredeHus
0e30macHOCTH IpH  OoOpallleHuH ¢ MpudopaMM M TEXHUYECKMMHU YCTPOHCTBAaMH,
COXPaHEHHUS 3[I0POBbS U COOIIOAEHHSI HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKpY KaroIlen
cpene;

OCYILECTBIIATh MOUCK MH(pOpMaAMK (PU3MYECKOTO conepkaHus B MIHTepHETe, Ha OCHOBE
UMEIOUINXCA 3HAHUM M IYTEM CPAaBHEHHUS JONOJHUTEIIBHBIX HCTOYHHMKOB BBIACIATH
UH(POPMALINIO, KOTOPAs SBJISETCS MPOTUBOPEUNBON MITH MOXKET OBITh HEJOCTOBEPHOMH;
UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHMH HAy4YHO-TONYJSIPHYIO JIUTEpaTypy
¢u3uUecKoro coaepKaHus, CIPaBOYHbIE MaTepUaibl, pecypchl ceTd MHTepHeT, BIaieTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs HHGOpMALMU U3  OIHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE IHCBMEHHbIE U KpaTKHE YCTHBIE COOOLIeHHs, 00001as
UHPOPMALIMIO W3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO COAEp)KaHUS, B TOM 4YHCIE
yOJINYHO NPEACTABIATh Pe3yIbTaThl MPOEKTHOM WM MCCIe10BaTEIbCKON e TeIbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIb30BaTh WM3YYEHHBIH MOHATHHHBIA ammapar Kypca (hU3HKH,
COIPOBOXKAATh BBICTYIIJICHUE NIPE3ECHTALUEMH;

IpY BBIIOJHEHUH YYEOHBIX TIPOCKTOB M HUCCICAOBAHUHA (U3NYECKUX IPOIECCOB
pacrpesieniaTh OOA3aHHOCTU B TPYyINE B COOTBETCTBUHM C IIOCTABJICHHBIMHU 3aJayaMH,
CJICUTH 32 BBIIIOJIHEHUEM IIJIaHA JEHCTBUNA U KOPPEKTUPOBATH €T0, aJCKBATHO OLICHUBATH
COOCTBEHHBIH BKJaJ B JEATEIBHOCTh TIPYIIbl, BBICTpPAaUBaTh KOMMYHUKAaTHBHOE
B3aUMO/ICHICTBHE, MIPOSBIISS TOTOBHOCTh pa3pemaTh KOH(QIUKTHI.

K xoHumy oOydeHus B 9 KJiacce NpeaMETHBIC pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHEI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOUINXCS YMEHHMA:

UCIIOJB30BaTh IOHATHS: CUCTEMAa OTCYETa, MaTepUalbHas TOYKa, TPaeKTOPHs,
OTHOCHUTEIIBHOCTh MEXaHWYECKOTrO JBWKEHUs, Aeopmanus (ymnpyras, IiacTUdeckas),
TPEHHE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U NEPETPY3KHU, LIEHTP TAKECTH,
a0COIIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOrO TEjla, PaBHOBECHE, MEXAHUUYECKUE
KOJIEOAHUs U BOJIHBI, 3BYK, MH(Pa3BYK U yJIBTPA3BYK, 3JEKTPOMATHUTHBIE BOJIHBI, HIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JabHO30PKOCTh, CHEKTPhI UCITYCKaHUS
U MOTJIOUIeHHUs, anb(a, 6eTa- U raMMa-U3J1y4eHUs], U30TOIIbL, SA€pHAs SHEPIeTHKA,;
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pasnnyath SBJIEHUS (PaBHOMEPHOE U HEPABHOMEpPHOE NPSMOJIUHEHHOE JBH)KEHHE,
PaBHOYCKOpPEHHOE MpPSIMOJIMHENHOE JBM)KEHUE, CBOOOAHOE MaJeHHE Tell, paBHOMEPHOE
JIBIDKEHUE 110 OKPY>KHOCTH, B3aMMO/ICHCTBHE TEJI, PEAKTUBHOE JIBH)KEHUE, KojeOaTeIbHOe
JBIDKEHUE (3aTyXaloIlIMe W BBIHYKJICHHBIC KOJICOAHUS), PE30HAHC, BOJHOBOE JBIKECHHUE,
OTpa)kKCHHE 3BYKa, NPAMOJIMHENHOE PACIIPOCTPAHEHHE, OTPAXKEHUE U TIPEJIOMIICHUE CBETA,
IIOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3joKeHHe Oeloro cCBeTa B CIEKTP U CIIOKEHHE
CHEKTPAJbHBIX  ILIBETOB, JUCIEPCUS  CBETA, €CTECTBEHHAas  PaJMOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHENYAaTOro CIEKTpa H3JIy4YeHHs) IO ONUCAHUI0 MX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh MPOSBICHUE W3YyUYEHHBIX (DM3MYECKHUX SIBICHUH B OKpYXarolem Mupe (B
TOM 4HuCle (QU3HUECKUE SBJICHHUS B MPHUPOJE: MPUIMBBI U OTJIMBBI, JABWKCHHE IUIAHET
CoHEYHOU CHUCTEMBI, PEaKTHUBHOE IBU)KEHHME KUBBIX OPIaHU3MOB, BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IBeTa Tel,
ONTUYECKUE  SABJIIEHUS B  NpUpoje, OHOJIOrMYecKoe  JEHCTBUE  BUIUMOTO,
yIbTPaduOIETOBOTO U PEHTT€HOBCKOIO M3IYUYEHUH, €CTECTBEHHbIN pagloaKkTUBHBIN (OH,
KOCMHUYECKHE JIy4H, paJMOAKTUBHOE U3IYyYEHHE NPUPOJHBIX MUHEPAJIOB, JEHUCTBHE
pPalMOAaKTUBHBIX M3JIyY€HUH Ha OpraHu3sM 4eloBeKa), HpU 3TOM [EpPEeBOAUTH
IPAKTUYECKYIO0 33Jady B y4eOHYIO0, BBIICNSTH CYLIECTBEHHbIE CBOMICTBa (TMPU3HAKH)
(bu3nUecKuX SBICHUA;

ONMCHIBATh M3YYEHHbIE CBOMCTBA T€l U (PU3UYECKUE SIBJICHUS, UCHOJb3Yys (PU3NUECKUE
BEJIMYMHBI (CPE/IHAsSs U MTHOBEHHAas CKOpPOCTh Tejla NPU HEPaBHOMEPHOM JIBUXKEHMHU,
YCKOpEHUE, NepeMEIEHUE, ITyTh, YIII0Basi CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, Cujla
TSOKECTH, YCKOPEHHE CBOOOJHOrO MNajeHUusi, BeC Tela, UMIYJbC Tesld, UMIYJbC CHIIBI,
MexaHuyeckas padoTa M MOILHOCTb, MOTEHLMAJIbHAs 3HEPIUs Tejla, MOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IOTCHLUAIbHAs D3HEPrusl CXKAToM MpPYXKHUHbI, KHHETHYECKas
SHEprusi, MoJHasi MEXaHUYECKasi SHEPrus, Nepuoj M 4acToTa KoJieOaHHUM, JJIMHA BOJIHBL,
I'POMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTh CBETA, MTOKa3aTelb MPEJIOMIICHHS CPe/ibl), IpU
ONMCAHUU TPaBWIBHO TPAaKTOBaThb (U3NYECKUH CMBICI HCIIOJIb3YEMbIX BEJIMYMH,
0003HaUeHUsT U EIUHULBl (PU3MUYECKUX BEIMYUH, HAXOAUTH (HOPMYJIbI, CBS3bIBAIOIUE
JTaHHYI0 (PU3UYECKYIO BEIMYMHY C JPYTUMH BETUYMHAMH, CTPOUTH TpadUKH HU3yUSHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeN, (PM3MUECKUE SIBICHHS M MPOIECCHI, MCIIOJB3YS 3aKOH
COXPAHEHMs SHEPrHM, 3aKOH BCEMHPHOIO TATOTEHMS, MPUHLUI CYNEpHO3HLHUU CHII,
IPUHLNI OTHOCUTENbHOCTH ['anmunest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITyJbCa,
3aKOHBI OTPAKEHUS U MPEJIOMIICHHUS CBETA, 3aKOHbI COXPaHEHHUs 3apsAA0BOr0 U MaCCOBOTO
Yrced NPU SIIEPHBIX PEaKIHsX, IPU 3TOM JIaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMUCBIBATh €T0 MATEMAaTUUECKOE BhIPAXKECHUE;

OOBSICHATH (PU3UYECKHE MPOIECCH M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
NPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BBIABIATh MPUUYMHHO-CIEICTBEHHbBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOpPOH Ha 2—3 M3yYEHHBIX CBOWMCTBA
(Gu3nueckux ABICHUH, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbBIE 3a/a4M (ONUpAIOIIMECs Ha CUCTEMY M3 2—3 ypaBHEHUI), UCHOJIb3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3a/la4l 3alluChlBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOIIUE WIM H30BITOUHBIE
JaHHbIe, BBIOMpATh 3aKOHBI U (OPMYJbl, HEOOXOAWUMBIE ISl PELICHHs, MPOBOAUTH
pacuéThl ¥ OIICHWBATh PEATMCTHYHOCTH MOJIy4€HHOTO 3HAYeHUS (PH3HUUECKON BETMYMHBI;
pacro3HaBaTh IIPOOJEMbI, KOTOPbIE MOYKHO PELIMTh IPU NOMOIIM (PU3UUYECKUX METOJOB,
UCIIONB3YSl  OIMCAaHUE HCCIIEOBaHMS, BBLACHATh IPOBEPAEMOE  IPEANIONIOKEHUE,
OLIEHUBATh IPABUIBHOCTh IOpsAJKA IPOBEACHHUS HUCCIEAOBaHMs, JelaTb BbIBOJBI,
MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOIEHUH U OIIBITOB;

IPOBOJUTH OIBITHI IO HAOIIOAEHNUIO (PU3NUUECKUX SIBJICHUHN WIN (U3MUECKUX CBOICTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXPAaHEHHUs DSHEPIUH, 3aBUCUMOCTH
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nepuoja KoysiebaHui Mpy>KMHHOTO MasTHUKA OT MAaccChl Ipy3a M KECTKOCTU MPYKHUHBI U
HE3aBUCUMOCTh OT aMIUIUTYJbI MajibIX KOJeOaHWM, MPSIMOJIMHEHMHOE pPACTIPOCTPAHCHHUE
CBETa, pasJIoKeHHe Oeoro cBeTa B CIEKTpP, U3yuyeHHE CBOWCTB M300paXeHUs B IJIOCKOM
3epKajie W CBOMCTB HM300pa)keHUs TpeaMeTa B coOuparomeid JMH3e, HaOII0JeHue
CIUIOIIHBIX U JMHEHYATBIX CIIEKTPOB M3IYUYEHMS): CAMOCTOSATENILHO COOMpPATh YCTAaHOBKY
3 M30bITOUHOrO0 Habopa O0OpYIOBAaHWS, ONMMCHIBATH XOJ[ OMBITA M €r0 PE3yIbTaThI,
¢dbopMyIHpOBaTh BHIBOJIBI;

IPOBOAUTH TNPU HEOOXOJAMMOCTH CEPUI0 MPSMBIX H3MEPEHHH, OIpeaenss cpeaHee
3HaUEHUE U3MepsieMOld BeNUYMHBI ((POKYCHOE pacCTOSHHE COOMparouiel IJHH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MPOBOAMUTH HCCJIENOBAHUE 3aBUCUMOCTEH (PU3UYECKMX BETUYMH C HCHOJIb30BaHUEM
OPSIMBIX U3MEPEHUN (3aBUCUMOCTh ITyTU OT BPEMEHM NPU PaBHOYCKOPEHHOM JBH>KEHUU
0e3 HavaJgbHOW CKOPOCTH, Mepuoja KoieOaHH MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI
HUTHU, 3aBUCUMOCTH YTJIa OTpaXCHHUA CBCTA OT yrJjia MaJCHUA W yIja IMPCIOMJICHUA OT
yria TajeHus): IJIaHUPOBaTh HUCCIIEOBAHHME, CaMOCTOSTEIbHO COOHUpaTh YCTaHOBKY,
(UKCHpPOBATh pE3yNbTATHl TOJTYYCHHOW 3aBUCHMOCTH (DU3MUYECKUX BEIUYMH B BHJE
TabnuI ¥ rpaduKoB, 1eJaTh BHIBOABI MO Pe3yIbTaTaM HCCIEI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEpPeHHS (U3NYECKHX BEIWYMH (CPEAHssA CKOPOCTh U
YCKOpEHHE Tena MPU PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHHE CBOOOJHOTO MajeHMUS,
KECTKOCTh TPYXKUHBI, KOID(UIMEHT TpPEeHUs CKOJNBKEHHS, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTa U MEPHO KOJeOAHUNH MAaTEMATHYECKOTO U MPY>KUHHOTO MAasSTHUKOB,
ONITUYECKasl CHJia COOMPAIOIIEH JTMH3bI, PaIHOAKTUBHBINA (DOH): IJIAHUPOBATH U3MEPECHHUS,
coOuparh OKCIEPUMEHTAIbHYI) YCTAHOBKY U  BBINOJHATH HW3MEpPEHUs, CIeays
Hp@I[JIO)KCHHOfI HHCTPYKIMHU, BBIYUCIATH 3HAYCHUC BCJIWMYMHBI W AHAJIMU3UPOBATH
MOJTyYEHHBIE PE3yIbTAThl C YUYETOM 33aJaHHON MOTPEIIHOCTH U3MEPEHU;

coOmonaTh TMpaBWja TEXHUKHM Oe3omacHOCTH Tpu pabore ¢ JmabopaTOPHBIM
o0opyaoBaHUEM;

pas3iiniyaTb OCHOBHBIC IMPU3HAKU U3YUCHHBIX (1)I/I3I/I‘~IGCKI/IX MOI[CJIGI;'IZ MaTcepurajibHad TOYKa,
abCOMIOTHO TBEPIOE TENO, TOUCYHBI UCTOYHHUK CBETA, Jy4, TOHKAas JMH3a, IIaHETapHas
MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIUIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OHOpOﬁ Ha UX OIIMCaHusA (B TOM YHUCJIC: CIUAOMCTP, JATUYMKU ITOJIOKCHUA, pACCTOAHUSA U
YCKOpEHUs, paKeTa, 9XOJOT, OYKH, MEpHUCKol, (oToammapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHHUS O CBOMCTBax
buznyecKkux SBIEHUN U HEOOXOAUMBbIE (PU3NUECKIEe 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXCMblI U CXEMATUUYHBIC PUCYHKU H3YUCHHBIX TCXHHUYCCKUX YCTpOfICTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJOTHMUECKHUX TMPOIECCOB NpPU pEIIEHUH Yy4eOHO-
NPaKTUYECKUX 337134, ONTUYECKHE CXEMBI U MOCTPOSHHS HM300paXEHUH B IIOCKOM
3epKajie U codbuparomnieit TuH3e;

NPUBOJUTh TNPUMEPHl  (HaXOAUTh HWHPOPMALMIO O TMPUMEPax) MPAKTUIECKOTO
UCIIONB30BaHUsl (U3NYECKUX 3HAHUW B TIOBCETHEBHOM IKU3HU Ml oOecreueHus
0e30macHOCTH TpH OOpalieHuH ¢ M[pudopaMH M TEXHUYECKHMMH YCTPOHCTBAaMHU,
COXPaHEHHUS 3[IOPOBBS U COOIIOCHHSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpYKaroIen
cpene;

OCYHLIECTBIIATh TNOUCK HH(popmanuu (uU3HUECKOro cojepkaHusi B VHTepHeTe,
CaMOCTOSITENILHO  (POPMYJIUpPYST TIOMCKOBBIM 3ampoc, HAXOAWTh IIyTH OMPEICIICHUs
JIOCTOBEPHOCTH TMOJYyYEHHOM MHGPOpMAIMM HAa OCHOBE MMEIOIIUXCS 3HAHUA H
JOINIOJIHUTCIIbHBIX UCTOYHHUKOB,

UCIIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUi HAy4YHO-IOMYJISIPHYIO JIUTEPATypy
¢u3uUecKoro coaepxKaHus, CIIPaBOYHbIE MaTepUaibl, pecypchl ceTu MHTepHeT, BIaieTh
npuéMaMyl KOHCIIEKTHPOBAHHMS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMK U3 OIHOU
3HAKOBOM CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHbIC MMCHbMEHHbIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMALUU U3
HECKOJIbKMX HMCTOYHHMKOB  (U3MYECKOTO  COJAEp)KAaHUA, MyOJUYHO MpEeACTaBIAThH
pe3ynbTaThl MPOEKTHOW WIIM MCCIEI0BATEIbCKONM NEATEIBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBbIM TOHATHIHBIA amnmapaT HW3y4aeMoro pasjena QU3MKd U
COIIPOBOKIATh BBICTYIUICHHE TMpe3eHTalueil ¢ ydéToM OCOOEHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoJuan4yecTBo 4acoB D1eKTPOHHBIE
'N;') HauMeHoBaHHe Pa31e/ioB H TeM NPOrpaMMbl Beero Kontposbhbie | IpakTudeckue (I%I/l(l)pOBbIe)
n/n pagoThI pPaGOTHI o0pa3oBaTe/ibHbIE
pecypchl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro MUPa
1.1 du3nKa - HayKa O MPUPOIC 2 bubmmorexa LIOK
) Y pHpoaL https://m.edsoo.ru/7t416194
bubmnoreka LIOK
1.2 DH3HICCKHE BETHIHHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBI METO/T TO3HAHUSA 2 1 bubmmorexa LIOK
) Y & https://m.edsoo.ru/7t416194
Hroro no pazgeny 6
Pasnen 2. [lepBoHavaibHbIe CBEIeHHs 0 CTPOEHHH BelleCTBA
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
) p B https://m.edsoo.ru/71416194
2.2 JIBM>KEHUE U B3aMMOJICHCTBHE YaCTHII BEILIECTBA 2 1 bubmmorexa HOK
) A HBet https://m.edsoo.ru/7f416194
bubmuoreka [{OK
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 2 https://m.edsoo.ru/7f416194
HToro 1o pasueiny 5
Paznen 3. /IBu:keHre H B3aMMo/ieiicTBHE TeJl
bu6mmorexa [JOK
3.1 MexaHueckoe JBIKeHHe 3 https://m.edsoo.ru/7f416194
bubmnoreka [JOK
3.2 Muepuus, Macca, IIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
3.3 Cwa. Bunbl cun 14 1 2 bubauoreka [{OK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

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

Hroro no pazgeny 21
Pasznea 4. /laBjieHre TBEPIABIX TeJl, JKUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU TEIAMU, 3 bubnuoreka [JOK
' KUAKOCTSMH U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Jlasnenne xuaKoctu > https://m.edsoo.ru/7f416194
bub6auoreka IIOK
4.3 Ammoceproe aBieHue 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBrE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO 7 3 bubmorexa [TOK
. it rpy. https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3pnen 5. Pa6ota u MOIIHOCTB. JHeprust
bu6mmoreka [JOK
>-1 Pabora n mommocts 3 ! https://m.edsoo.ru/7f416194
bub6anoreka IIOK
>-2 HpocThie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuueckas sueprus 4 I https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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8 KVIACC

KoJsun4yecTBO 4acoB DIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3/iesioB U TeM Beero Kontposbusie | Tpaktiyeckue (]éﬂ(l)pOBbIe)
NMPOrpaMMmblI paGoThI pPaGOTHI o0pa3oBaTejibHbIE
pecypchbl
Pa3zpnea 1. TenioBble siBaeHUs
1.1 CtpoeHue U CBOMCTBA BEIIIECTBA 7 bubmorexa [IOK
) P B https://m.edsoo.ru/74181ce
bu6mmoreka [IOK
12 Tenosbie porieccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgea 2. DiiekTpryecKre H MATHUTHbIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsi/ibl. 3apsKEHHbIC Tella 7 1 bubmuorexa [JOK
) U X B3aMMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOSHHBIN 2JIEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/7f418] ce
bu6mmorexa [IOK
2.3 MaruutHeIC ABICHH 6 ! 1.5 https://m.edsoo.ru/74181ce
bu6nmoreka [JOK
2.4 DJIeKTPOMATHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Htoro mo pazgeny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIACC

KoJsmuecTBO 4acoB D1eKTPOHHBIE
Ne /i HaumeHoBaHue pa3iesioB U TeM Beero Kontpoabusie | Tpaktiyeckue (I%I/I(l)pOBbIe)
NMPOrpaMmblI paGoTHi paGoTHI o0pa3oBaTe/ibHbIE
pecypchl
Pa3znen 1. Mexanuveckue siBJeHUs
11 MexaHuueckoe TBHKEHUE U CIIOCOOBI €ro 10 1 bubnmnoreka [JOK
) OTHCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Bsaumozeiictsue Ten 20 ! 3 https://m.edsoo.ru/7t41a4a6
bu6mmoreka [JOK
1.3 3axonrr coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zpnen 2. Mexanuveckne KoJieOaHUsl U BOJHbBI
bu6nmoreka [JOK
2.1 Mexammieciue konebanns 7 3 https://m.edsoo.ru/7t41a4a6
bu6mmoreka [IOK
2.2 MexaHuueckre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.rw/7f41 ada6
Hroro no pazgeny 15
Pa3znea 3. DjIeKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubnuoreka [JOK
) 3JICKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Paznen 4. CBeToBbIE sIBJIEHHSI
bu6mmoreka [JOK
4.1 3aKOHBI pacpOCTPAHECHUS CBETa 6 2 https://m.edsoo.ru/7f4 1 ada6
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 bubnuorexa [JOK
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https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.3 Paznosxenune 6emoro cBeta B CIIEKTP 3 2 https://m.e dscI)_E).ru 17841 ada6
Hroro no pazgeny 15
Paznen 5. KBaHToBBI€ SIBJICHUS
5.1 Hcnyckanue u norjiomeHue cBeTa aroMOM 4 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
32 CTpoenne atomnoro sjpa 6 ! httns://m.edscl){).ru/7f41a4a6
>3 FnepHbIe peaxiu / ! Etptlggl/(r);.eeliiasi(.)rﬁ/ 7t41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTtenbHO-00001aI0IMI MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 ) bubnnorexa [JOK
Kypca dhu3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27

27



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

7 KJIIACC

ITOYPOYHOE IINTAHUPOBAHUE

Ne
/o

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTtpoibHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUs

JJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTejibHbIE

pecypchl

®u3nka — HayKa o0 npupoje. SABiIeHus TpUpPOIBL.
Pusnyeckue sIBICHUs

MGXB.HI/I‘ICCKI/IG, TCIIIOBBIC, DJICKTPHUYCCKUC,
MArduMTHBIC, CBETOBEIC, 3BYKOBEIC SIBJICHUA

duznyeckre BETUIHNHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3Mmepenue reMeparypsl
IIPYU IOMOILM KUAKOCTHOIO TEPMOMETPA U
JaTYMKa TeMIepaTyphl"

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAYKH
M3Yy4aroT Npupoy. EcTrecTBeHHOHAayYHBI METOJ
no3HaHus. Onucanue GU3NIECKUX SBICHUH C
IIOMOIIBIO MOJIEJIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka rumoTessl:
JAILHOCTH MOJETA [IapUKa, MyIEHHOTO
TOPU30HTAIILHO, TEM OO0JIBIIE, YeM OOJIbIIE BHICOTA
mycka"

CTpoeHHe BCIICCTBA. OHBITBI, JOKa3bIBAIOIIHNEC
AUCKPECTHOC CTPOCHUC BCIICCTBA

bubmuoreka [{OK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC JacTul BCIICCTBA

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

VYpok-uccnenoBanne «OMbITHI 10 HAOIIOICHUIO
TEIJIOBOT'O PACIIMPEHUS Ta30B»
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10

ArpCFaTHBIC COCTOAHHKA BEIICCTBA

11

BzanMocBs3n MCXKOY CBOMCTBaMM BCIICCTB B
PAa3HBIX arp€raTHbIX COCTOAHHUAX U UX
ATOMHOMOJICKYJIAPHBIM CTPOCHHUCM. Ocob0eHHOCTH
arperaTHbix COCTOSIHUM BOJABI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0378

Mexanunyeckoe aBuxkeHue. PaBHoMepHOE U bubnuorexa LIOK
12
HEPaBHOMEPHOE JIBI)KCHHE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EnuHUIIBI CKOPOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0a079¢
14 PacdeT myTu 1 BpeMeHU ABUKECHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuust. 3akon nnepuuu. Bzaumonencraue ten bubnnorexa [JOK
KaK MPUYMHA H3MEHEHHUS CKOPOCTH JIBHYKCHHS TEII https://m.edsoo.ru/ff0a0c10
IImotrHOCTE BemectBa. Pacyer maccel 1 00beMa bu6mmoreka [JOK
16
TeJa MO €r0 IMJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Haﬂ60paTopHas{ pabota «OrmpeneneHue mioTHOCTH
TBEPJIOTO TeJay
18 Pemenue 3amau no reme "[lnorHocTs BemecTna" bubmorexa IIOK
https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHKa B3aUMOJICUCTBUS TEI.
Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «M3yueHne 3aBUCUMOCTH
20 pacTspkeHus (aegopmariiu) IpyKUHbI OT
MIPUJIOKEHHOMN CUIIBD»
21 SABnenue Tsarorenus. Cuia TSHKECTH
2 CBsi3b MEX]1y CHIION TSKECTH U Maccoil Tena. Bec bubnmorexa [JOK
tena. Pemmenne 3agad o reme "Cuia tsoxect"” https://m.edsoo.ru/ff0al 778
23 Cuna TspKecTH Ha IpyTHXx mianetax. Gusnueckue bubnuorexa [JOK

XapaKTePUCTHKH TIAHET

https://m.edsoo.ru/ff0al1502
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

bu6mmoreka [JOK

24 Msmepenne cu. Jlusamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al 778
26 CroxeHne IByX CHJI, HAPABJIEHHBIX MO OJJHON bu6mmoreka [IOK
npsiMmoii. PaBHOIEHCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70
Pewrenue 3anau no teme "PaBHonelcTBYyOIIAS
27 "
CHI
Tpenue CKOJIbKEHUsI U TpeHue NoKos1. TpeHue B bubnuorexa [JOK
28
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «M3ydeHne 3aBUCUMOCTH
29 CHJILIpre}II)Hﬂ CIFOJII))KeHI/Iﬂ (})]T CHUIBbI JaBJICHUS U bubmmorexa IIOK
. https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAKOIINXCS ITOBEPXHOCTEH
30 PemeHHev 3ajia1 Ha Onpe/ieNeHue
PaBHOJICHCTBYIOIIEH CHJITBI
Pemenue 3agau mo remaMm: «Bec Tenay,
31 «Fpa(i)pmecfoe n3o0pakeHue crny, «CUIbDy bubmorexa [IOK
. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJIENCTBYIOIIAS] CHID»
KonTponbHas pabota o Temam: « MexaHn4ecKoe
32 IBIDKEHHEY», «Macca, IIoTHOCTRY, «Bec Temay, 1
«I"padmueckoe nzodpakeHue cuin, «CHIIbI
33 Hasnenue. CriocoObl yMEHbBIICHUS M YBEIMUCHUS bu6mmoreka [JOK
JIaBJICHHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUSI Ta3a OT bubnuorexa [JOK
00béMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBieHus: TBEPABIMU TEIIAMH, bu6mmoreka [JOK
JKUJIKOCTSIMH M razaMu. 3akoH [lackaist https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XKUAKOCTHU U ra3e, BHI3BAHHOE bu6morexa [JOK

,[[CI>'ICTBPICM CHIJIBI TSAXKECTHU

https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3amau no treme ((I[aBJ'IeHI/Ie B X KUJKOCTH

bu6mmoreka [JOK

37 u rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubmuorexa [IOK
38 Coobmaromuecs cocy bl httDs://m.edscI)_E).m/fanZ970
39 IMaapaBnuueckwuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [IopHIHEBO KUAKOCTHBIMA HACOC
Atmocdepa 3emiu. [IpudnHbI CyIIIeCTBOBaHUS
41 BO3YIIHOW 0001049KK 3eMiIu. 3aBUCUMOCTD bubnuorexa [JOK
aTMOC(EepHOTO AaBJIEHHS OT BHICOTHI HaJl YDOBHEM https://m.edsoo.ru/ff0a2b5a
Mops
42 Bec Bo3nyxa. ATmochepHoe aBieHue Eggle;l/ﬁéelilasi.onlf/ffoﬂb 54
43 N3mepenue armocdeproro naBneHus. OnbIT bubmuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EPHOTO ABICHHSI OT BBICOTHI bubnmoreka [JOK
HaJl YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe qaBieHne Ha bubnuoreka [JOK
pa3IMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pewienue '?az[aq o TeMe "ATtMmocdepHoe
JIaBIICHHUE
47 JleiicTBHE KUAKOCTHU U ra3a Ha IOTPYKEHHOE B bubnnorexa [IOK
HHUX TeJI0. ApXHMeIoBa CUjia https://m.edsoo.ru/ff0a3276
48| mamamcimaionieh cunms, aehorsytoutei a reno BuGmorera IOK
HOTpYKEHHOE B )KI/II[KO(’JTB» ’ https://m.edsoo.ru/ff0a33fc
JlabGopaTopHas paboTa 1o Teme «HCCJ‘I?Z{OBaHI/Ie Buborexa [IOK
49 3aBHCHUMOCTH Beca Tella B BOjIe OT 00bEMa

HOprmGHHOfI B XXUJKOCTBh 4aCTH TCJIa»

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

bu6mmoreka [JOK

>0 Inagaue rex https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCTpynpoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U 1
onpeaeneHue eé rpy30noabEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue cynos.
52 Bosz[yxonnzfllaaﬁne» «JlaBnenue TBep,HBI})/(HTeJ'I bubmmorexa [IOK
. ’ ’ https://m.edsoo.ru/ff0a3654
XKUJKOCTEN U Ta30B»
bu6mmoreka [JOK
>3 Mexammeckas padota https://m.edsoo.ru/ff0a3{82
bu6mmoreka [{OK
>4 MorHocTs. EMHHIE! MOMHOCTH https://m.edsoo.ru/ff0a3{82
55 Ypoxk-uccienopanue "Pacuét MOIIHOCTH, 1
pa3BuUBaeMoOM MpH Mo bEME 110 JiecTHHUILIE"
56 IIpoctsie Mexanu3msl. Peryar. PaBHOBecue cuil Ha
ppluare
Kontponbras padota nmo teme «JlaBinenne
57 TBEPJBIX TEJ, KUIKOCTEH 1 ra3oBy / 1
Bcepoccuiickast mpoBepovHas padboTa
PesepBubIii ypok. PabGoTta ¢ TekcTamu o Teme
58 «I[a]fJ'IeHI/Ie zlls)épnmx TEN, KUAKOCTEN U ra3oBy / 1 bubmorexa [JOK
N ’ https://m.edsoo.ru/ff0adffe
Bcepoccuiickast mpoBepovHas padboTa
Prryaru B TexHuke, ObITY U IPUPOJIE.
59 JIaGoparopHas pa6,0Ta «}i/ICCerI[I())B);HI/IC YCIIOBUM 0.5 bubmmorexa [IOK
https://m.edsoo.ru/ff0a478e
PaBHOBECHSI pbIyara
60 Pemenne 3amau no teme «Ycia0BUs paBHOBECUS bubnnorexa [HOK
phIuaray https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBUs MEXaHU3MA.
61 JIaGoparopnas pabota «M3mepenue KI1/] 0.5

HaKJIOHHOM IIOCKOCTHY
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https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62 Pemienne 3agau mo treme "Pabora, MOIIIHOCTb, 1 bu6mmoreka [JOK
KIIa" https://m.edsoo.ru/ff0a4c48

63 Mexannyeckas sHeprus. Kunernueckas u 1 bubmuorexa [IOK
MIOTEHITMAIbHAS DHEPTUS https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTUU 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME

65 "OKCIepUMEHTAIIBHOE ONPEEICHUE N3MEHEHMS 1 1
KMHETUYECKON U MOTEHLUUAIbHON YHEPTUHU TTPU
CKATBIBAHHH TEJIa TT0 HAKJIOHHOMW TIJIOCKOCTH"

66 Kontponbnas padota no teme «Pabota u 1 1
MOIIHOCTb. DHEPTUs»

67 PesepBHrlit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnnorexa [JOK
"MexaHuueckoe aBuxkeHue" https://m.edsoo.ru/ff0adee6
PesepBHblii ypok. PaboTta ¢ TekcTamu 110 TeMe

68 1
"Paborta. MomHoCTh. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoaunuyecTBO 4acoB

JJIeKTpPOHHBbIE HHU(poBbHIE

N Tema YpoKa KOHTpOJ’IbeIe HpaKaneCKne I[aTa 06pa3()BaTe,)1],H],1e
n/n Bcero U3ydeHust
padoThl padoThbI pecypcbl
CHOBHBIC ITOJIOKEHHSI MOJIEKYJISIPHO-
1 I?I/IHCOTI/IIIC(CBKO()ﬁ (T)eoi)lxm 5 I?Ixeogbnim(; 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJICKYJI 1
3 Moaenu TBEPIOTO, )KUJKOTO U 1 bu6nmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPAOTO,
4 KHUKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIECTBA HA OCHOBE TMOJIOKEHUN
MOJICKYJISIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHbIe TEIa 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHu€E U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacUIMpEHNE U CKaTHE 1 bubmorexa LOK
https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsI3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TETUIOBOT'O JIBUKEHUS 1
YaCTHIL
Baytpennss sueprusi. CriocoObt bubnuoteka [JOK
9 o 1
W3MEHEHUs BHYTPEHHEH YHEPTUH https://m.edsoo.ru/ff0a5c60
10 Busl Terionepenauu 1 Bubmuorexa LJOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepenuus "[IpakTruueckoe 1 1 bubnnorexa HOK

HCIIOJIb30BaHKE TEILIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a65c0

34



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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BCIICCTB U MAaTCpPUaJIOB B LCIIAX

sHeprocOepexkeHus"
12 KonnuectBo TemnoTel. Y nenbHas bub6nuoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHuUe TEII0BOro OanaHca. bubmuorexa [JOK
TemnooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccnenoanue
14 SIBJICHUS TEIJIOOOMEHA NPU bubnunorexa [JOK
CMEIIMBAHUM XOJIOAHOU U Topsuei https://m.edsoo.ru/ff0a6a98
BOJBI"
PacueT koauuecTBa TEIIOTHI,
15 HE00X0IUMOr0 JIJIsl HArpeBaHUsl Teja U
BBIJICTISIEMOTO MM TIPH OXJIAXKICHUU
16 JlaGopatopnas pabora "OnpexneneHue bubmmoreka [IOK
YACIhHOU TEIJIOEMKOCTH BenecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IebHas TEII0Ta bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u OTB BaHU
18 K HCTaanfqec(;H; Egﬁ Vv C?IBHaSI bubmorexa TIOK
P e https://m.edsoo.ru/ff0a71d2
TEIIOTA TIABJICHUS
Jlaboparopnas padota "Onpenenenue bubnmnoreka [JOK
19 o "
YACIbHOU TEIJIOTHI TIJIABICHUS JIbIa https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHACHCAIHS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
napooOpa3oBaHUs M KOHICHCAITIH. bubnmoreka [JOK
21
3aBUCUMOCTh TEMITEPATYPhI KATICHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EepHOTO JaBICHUS
2 Brnaxxnocts Bo3nyxa. JlabopaTopnas bubmmoreka [IOK

pabora "OnpeneneHne OTHOCUTEIBHON

https://m.edsoo.ru/ff0a7628
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BJIAJKHOCTH BO311yxa'

23

Pemenue 3agad Ha onpeneneHue
BJIQKHOCTH BO3yXa

24

[TpuHIUIB paOOTHI TETIIIOBBIX
nsurateneil. [Tapoas TypOuHa.
JIBUTraTesib BHYTPESHHETO CTOPaHHsI

25

KIIJI TenmoBoro aABurares.
TemmoBele IBUTaTEIIN U 3alllMTa
OKPY’KaroIIeH Cpeibl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLECHUS
SHEPIUU B TEIUIOBBIX Mpolieccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBbie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTna”

bubnuoreka [JOK
https://m.edsoo.ru/ff0a832

28

KonTponbnas pabota mo teme
"TerutoBble ssBieHuA. I3MeHEeHNE
arperaTHbIX COCTOSIHUM BeniecTna'

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onextpusanus Ten. [[Ba poaa
AIEKTPUYECKHUX 3aPsI0B

30

VYpok-uccnenoBanue "InaeKTpU3ausl
TeJ MHAYKUUEH U npu
CONPUKOCHOBEHUH"

31

B3anMozencTere 3apssKeHHBIX TEIL.
3akon Kynona

bubnuoreka [JOK
https://m.edsoo.ru/ff0a&7e4

32

DJIEKTPUYECKOE TOJIE.
HanpsikeHHOCTB 2JIEKTPUYECKOro
nosist. [IpuHOMN cynepno3sunuu
NIEKTPUYECKUX TOJIEN

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a&ala

33

Hocurenu QJICKTPHUYCCKHUX 3apPAd0B.
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https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DnemeHTapHbIi 3apsia. CTpoeHue
aToma

[IpoBOAHMKYN U AUDIIEKTPUKHU. 3aKOH bubnmnoreka [JOK
34
COXPAHEHHS AIEKTPUUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3amad Ha npumMeHeHne bubnnorexka [JOK
CBOMCTB AJIEKTPUYECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €0
36 cymegBOBaHm. I/IC’;‘(})IHHI/IKI/I bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlericTBUS SIEKTPUYECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO MOJIA Ha MPOBOIHUKH 1
U IUDJISKTPUKH"
39 DNEeKTpUYECKU TOK B METaJLJIax, bubnmnoreka [JOK
JKUIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas ernb U €€ COCTaBHbBIC
4acTH
nia Toka. JJaboparopnas padota
41 S:I/I3MepeH1/Ie u peI;yﬂHI;OBaEHe CUJIBI 0.5 bubmmorexa [TOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
DEKTPUUYECKOE HATIPSKEHHE.
Bonst™merp. JIabopaTtopHast padbota bu6mmoreka [IOK
42 0.5
"U3mepeHue u perympoBaHue https://m.edsoo.ru/ff0a9%¢14
HarnpsxeHus"
43 CornpoTuBieHre MPOBOAHUKA. bubnmoreka [JOK
VY nenpHOE CONMPOTHUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTta "3aBUCHUMOCTH Buborexa [IOK
44 AJIEKTPUUECKOTO CONPOTUBIICHUS 1

IMPOBOAHMKA OT €TI0 JJIWHBI, INIOIIaan

https://m.edsoo.ru/ff0aa738
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MOIMEPEYHOI0 CEUCHUSI U MaTepuaia"

3aBUCHMOCTH CUJIEI TOKA OT

45 HanpspkeHus. 3akoH Oma 1718 yyacTka bubmorexa [IOK
https://m.edsoo.ru/ff0aa44a
1eITH
Jlabopartopnast pabota "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, U ero
46 4yepe3 pe3ucTop, OT COHp’OTigJ]:ILLHI/ISI bubmorexa TIOK
’ https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HAMPSHKEHUSI Ha
pesuctope"
47 [TocnenoBarenpHOE U MApaICIHLHOS
COEIMHEHUS IPOBOJIHUKOB
Jlaboparopnas padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSDKEHUN IIPU bu6mmoreka [IOK
MOCJIEIOBATEIILHOM COCIMHCHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopon"
JlaGopatopnas pabora "IIpoBepka
MpaBwia 1Jisg CWIIbl TOKA PU bubnuoreka [JOK
49
napajielIbHOM COCTUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemienue 3agau Ha npuMeHeHNE
50 3aKOHa OMaJl,Z[JISI pa3JII)I/Iqur0 Bubmorexa ITOK
https://m.edsoo.ru/ff0aaf8a
COCJIMHEHHUS IIPOBOTHUKOB
51 PaboTta u MOLTHOCTB AJIEKTPUUECKOTO bubnmnorexa [JOK
ToKa. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "OnpeneneHue
52 pa601?1>1 U Ilzflounfocnl aneKTgHieCKoro bubmmorexa [TOK
" https://m.edsoo.ru/ff0ab3e0
TOKa
:‘)J'ICKTpI/I‘IeCKI/Ive Lenu ¥ MoTpeOuTeNnu Buborexa [IOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.

KOpOTKOC 3aMbIKaHUE

https://m.edsoo.ru/ff0ab660
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IlocTostHHBIC MarHuThl, UX

> B3aMMO/ICUCTBHUE

55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka [JOK
MIOJICH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHOoe noJsie. MarHuTHOE moJie

56 3eMIi ¥ ero 3HaueHue s )KU3HHU Ha bubmorexa [IOK

https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DJNEeKTPUUYECKUe 3apsibl.
57 3apsKeHHbIE TGJII)a U UX . bubmmorexa [TOK

. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBus. [locTOSHHBIN
AJEKTPUIECKUMA TOK"
Konrponsnas padora no teme
"DnexkTpuuecKue 3apsbl.

58 3apspKeHHBIE Tejla U UX bubmmoreka [JOK
B3auMoaercTBusa. I1ocTOAHHBII https://m.edsoo.ru/ff0abea8
aneKkTpuueckuil Tok" / Beepoccuiickas
poBepoyHas pabora
PesepBHbIii ypok. PabGoTta ¢ Tekctamu

59 o teme "IlocToSHHBIN bubnuoreka [JOK
aneKTpudeckuii Tok" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
IIpoBepoYHas pabora
OnpIT Opctena. MarautHoe 1mose

60 BHGKTpI/IIjIeCKiFO TOKa MarauTHoe bubmorexa LHOK

https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKH C TOKOM
[IpuMmeHeHne IeKTPOMAarHuTOB B
texHuke. JlaboparopHas pabora bubnnorexa [JOK
61 " . 0.5
N3yuenne neiicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
OJIsI HA POBOJHHK C TOKOM"
62 DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA. bubnuoreka [JOK
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https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

Vcnonb30BaHue 3J€KTPOIBUTATENICH B
TEXHUYECKUX YCTPONUCTBAX U Ha
Tpaucnopre. JlabopaTopHas pabora
"KoncTpyupoBaHue 1 U3y4eHUe
paboTHI AJIEKTpoaABUTraTEIIS "

https://m.edsoo.ru/ff0ac86¢

63

OmnpiTel @apazes. 3akoH
ANIEKTPOMArHUTHOM MHIYKIIHH.
[TpaBuio Jlenua

64

DnexTporenepaTop. CriocoObl
MOJIYYCHHS DJICKTPHUCCKON DHEPTUH.
DJIEeKTPOCTaHIINU HA BO30OHOBISIEMBIX
HCTOYHHUKaX SHCPIruu

65

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIIEKTPUYECKUe u
MarHuTHBIE ABJICHUS"

66

Konrponsnas padora no teme
"DneKkTpuYecKue U MarHUTHbIE
siBJIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIit ypok. Pabora ¢ TekcTamu
o Teme "TernoBsie siBICHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0accSe

68

PesepBubIit ypok. PabGoTta ¢ Tekctamu
o teme "MarautHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5
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9 KUIACC

KoanuyecTBo 4acoB

JIeKTpPOHHBbIE N (poBbHIE

Ne Tema Ypoka KOHTpOJIbeIe HpaKanecmae I[aTa 06pa3OBaTe,]1],H[,1e
n/n Bcero U3ydeHust
padoThbI padoThbI pecypchl

1 MexaHuveckoe IBUKEHHE. |
MarepuasibHasi TOYKA

) Cuctema orcuera. OTHOCHUTEIIBHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOI'0 IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NIpsIMOJIMHEITHOE 1 bubmuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psAMOIUHENHOE

4 nBwxeHne. CpeaHsiss U MTHOBEHHast 1
CKOPOCTh

5 IIpssMonHENHOE PaBHOYCKOPEHHOE | bubnmorexa [IOK
JIBUKEHHE. Y CKOpeHHe https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopaTtopnast pabota "Ornpezenenue

7 YCKOpEHHUs Tena npu | | bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBU)KEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTu"

] CBo0Ooguoe magenue teir. OnbITh 1
lanunes
PaBHOMEpHOE ABMXKEHUE 110

9 okpyxHocTu. [lepuoa n yacrora 1 bubnuorexa [JOK
oOpamenus. JIuneiiHast u yriioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 [{eHTpOCTpEMHUTENIBHOE YCKOPEHHE 1
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

but6mmoreka [{JOK

11 IIepBbiit 3ak0oH HbroToHa. Bexktop cuiib https://m.edsoo.ru/ff0ac6 12
12 Bropoii 3axkoH HeroToHa. bubnumorexa [IOK
PaBHozelicTBYIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agay Ha npuMeHeHne bu6nuoreka [JOK
3akoHOB HproTOoHA https://m.edsoo.ru/ff0aebbe
bubnnorexka [JOK
15 Cuna ynpyrocru. 3akon I'yka httDs://m.edS(I)_E).ru/fanecaZ
16 Pemnrenue 3anad mo teme «Cuia
YOPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bubmmoreka [IOK
KECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnnorexa [HJOK
18 Cna Tperis hitosin oo IDalT3E
19 Pemenue 3amad mo teme «Cuita bu6nuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubmmoreka [JOK
Kod(puImeHTa TpeHMs CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
2| Huorom. Cuna yrpyrocrt Cna ubmoexa LIOK
- https://m.edsoo.ru/ff0afb8e
22| arotemm, Yeraperme crabomore ubmotexa LIOK
HazeHns https://m.edsoo.ru/ff0af044
VYpok-koHpepenius "JIBuxeHue ten
23 BOKPYT TPaBUTAIIMOHHOTO LIEHTpa

(Conneunas cucrema). ['anaktuku”
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Penrenue 3anad mo teme "Cua

24 TS’KECTU U 3a4KOH BCEMUPHOTO bubmorexa LHOK
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS
75 [TepBast kocMU4eCcKasi CKOPOCTb. bu6mmorexa [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c¢
PaBHOBecue MaTepualbHON TOYKH.
Ao0comoTHO TBEpHOE Teno. PaBHoBecue
26 TBEPIOTO Tea cpslzlucpennéHHOﬁ" OCBIO bubmorexa LHOK
https://m.edsoo.ru/ff0afe36
BpatieHusi. MoMmeHT cwibl. LleHTp
TSDKECTHU
PaBHOBecue MarepuaIbHON TOUKH.
AoOcontoTHO TBEpIOE Tesno. PaBHOBecHe
27 TBEPIOTO TeJIa C 3aKPEIUIEHHOMN OCBIO
BpauieHusi. Moment cuibl. LieHTp
TSOKECTH
28 Pemenwne 3agau mo teme "MoMeHT but6mmoreka [{OK
cuibl. [lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM padboTe MO
29 Telee "MexaHquCK(I))e z[BI/DKefme. Eubmaorexa LOK
o W https://m.edsoo.ru/ff0b0408
B3anmopeiictBue Ten
KontpoasHas paboTa 1mo reme
30 "MGXI:IHI/I‘IGCK(I;)G JIBHOKCHHE. bubmorexa LIOK
N " https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Tei
Nmnynsc Tena. UMmyabe critbl. 3aK0H
31 COXpZHeHI/ISI I/IMHy.HB}C]a. Yupyroe u bubmorexa LOK
N https://m.edsoo.ru/ff0b07fa
HEYIPYTroe B3auMOJCHCTBHE
3 Penrenne 3amad mo reMe "3akoH but6mmoreka [JOK
COXpaHEeHHUS UMITyJibca" https://m.edso0.ru/ff0b096¢
33 Ypok-koHpepenus "PeakTuBHOE

JIBJKEHHE B IPUPOJIE U TEXHUKE"
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https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

but6mmoreka [{JOK

34 Mexanudeckas paboTa U MOITHOCTb https://m.edsoo.ru/fl0b0a84
35 PabGoTa CHIIBI TSXKECTH, CHIIBI bubnunoreka [JOK
YIOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtophast pabota «Ornpezaenenne
36 paboThI CUITBI TPEHUS TIPU 1
PaBHOMEPHOM JIBHKCHHH TeJa 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEPrUM U paboTHI.
[ToreHManbHas SHEPrust
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KHHETHYECKOW SHEPTHUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs YHEPTHUH B
MEXaHHKE
40 JlaGopatopHnas pabora «3yuenue 1 bubnuoreka [IOK
3aKOHA COXPaHEHUs YHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHus. bu6nuoreka [JOK
BoinyxneHnsle kosiebanus. Pesonanc https://m.edsoo.ru/ff0b20{0
43 MareMaTHyecKuii U Npy>KUHHBIA
MasiTHUKU
VYpoxk-uccienoBanue «3aBUCUMOCTb
44 prnoz[a KOJII[C6aHI/II71 OT KECTKOCTH 1 bubmorexa LHOK
https://m.edsoo.ru/ff0b197a
IPYXUHBI U MacChl Tpy3a»
45 IIpeBparienue 3Hepruu npu
MEXaHHUYECKUX KOJICOAHMSIX
Jlaboparopnas pabota «OnpenveneHHe Bubmorexa LIOK
46 YaCTOTHI U TIEPHOJIa KOJIeOaHm i 1

MNPY>XXUHHOI'O MasATHHUKaA»

https://m.edsoo.ru/ff0blaec
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https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlabopaTtopnas pabota «IIpoBepka
HE3aBHCHUMOCTH MepHOJIa KOJIeOaHHI
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

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

48

Mexannuyeckue BoaHEL. CBONMCTBA
MEXaHU4eCKHX BOJIH. [IpogonbHbIE 1
MOTIEPEYHBIE BOJIHBI

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus "MexaHnueckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

3Byk. PacnipoctpaHenue u orpaxkeHue
3ByKa

51

Ypok-uccnenoranue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

VYpoxk-koHdepenuus "YabTpa3Byk u
uH(Pa3ByK B IPUPOJIE U TeXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "3aKOHBI COXPaHEHHSI.
MexaHuyeckue KoeOaHus ¥ BOJTHbBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KoHTposnbHas padota 1mo Teme "3aKoHbI
coxpaHeHusd. MexaHuyeckue
Kosie0aHusi ¥ BOJHBI"

56

BHCKTpOMaFHI/ITHOG I10JIC.
3JI€KTpOMaI‘HI/ITHBIe BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

58

Ypok-koHpepenmus "llkana
AJIEKTPOMArHUTHBIX BOJIH.

bubnuoreka [JOK
https://m.edsoo.ru/ff0b2fe6
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Hcnonp30BaHMEe 3JEKTPOMArHUTHBIX
BOJIH IJI1 COTOBOIi CBA3U"

VYpok-uccnenosanue "M3ydenue

9 bubmoreka [JOK
59 CBOMCTB 2JIEKTPOMAarHUTHBIX BOJH C https:/m.c dsg) /02 c6e
MOMOII[bI0 MOOMIJIBHOTO TenedoHa" o ]
Pemenue 3aa4 Ha onpeseneHue
60 YaCTOTHI U JJIMHBI AIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoOMarHuTHas PUPOIa CBETA. Bu6morexa LIOK
61 CxopocTtb cBeTa. BomHOBBIE CBOMCTBA
CBeTI; https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsiMonuueitHoe Bubnorexa LIOK
62 acIpOCTpaHEHHUE CBETA. 3aTMEHUS
Iéomfua HPHYHH https://m.edsoo.ru/ff0b3658
3aKOH OTpa)K€HUsI CBETA. 3epKaJia. BuGiorexa [IOK
63 Pemenue 3a1a4 Ha MprUMEHEHHUE 3aKOHA
OTpaKeHUs (I:[BeTa p https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKkoH bubmuoteka [JOK
MIPEJIIOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA
) bubnuorexa [JOK
65 Hcnonb30Banne NOJIHOTO BHYTPEHHETO https:/m.c dsg) W/ fOb3c5c
OTpaKeHHSI B ONTHUECKHUX CBETOBOAAX " :
JlaGopaTtophnas pabdota "HccnenoBanue
66 3aBHCHMOCTH YTJIa TIPETIOMIICHUS
CBETOBOTIO JIy4a OT yIJia MaJeHHs Ha
rpanuile "Bo3ayx-crekio""
Ypok-koHpepennus "Vcnons3oBanue
67 MOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITHKOBOJOKOHHAS CBS3b"
68 JIunzel. OnTHyecKas CUiia JJMH3bI bubmuoreka [JOK
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

https://m.edsoo.ru/ffOb3f2¢

bu6mmorexa [IOK

69 [TocTpoenue n300paKeHMt B THH3AX httos-//m.edsoo.ru/f0b4dda
JlabopaTtophas pabora "On JICHU

70 q)oiglgHo(r)g pachgs([)Hm (12 OIl)':[ZIL/Ie‘IeeCKO;I bubmmorexa [TOK

. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIIEH JIMH3BI

7 Ypok-koHbepenius "OnTuiaeckue bubmuoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa [TOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenius "JlepexTrr 3peHusI.

Kak coxpanuTts 3penue"”
PasnoxxeHue 6emoro cBeta B CIIEKT.

74 OmnbiTel HhtoTOHA. CriO)KEeHNE bubnuotexa [JOK
CHEKTpaNbHBIX IIBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopnast pabota "OMbITHI 11O

A3JI0’KEHUI0 OENIOT0 CBETa B CIIEKTP U
75 Il:OCHpI/IﬂTI/IIO 1[BETA [IPEAMETOB npnpnx bubmmorexa [JOK
https://m.edsoo.ru/ff0cOe2a
HaAOII0/ICHUH Yepe3 [IBETOBHIE
¢unbTpH"
Ypok-nipaktukyM "BoaHoBbIe

76 CBOICTBa CBETA: JUCIIEPCHS,
unTepdepenmms u qudpaxus'

77 OmeiTel Pesepdopaa v mranerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma bopa
Ucnyckanne n nornomeuHHe CBeTa BuGmotexa LIOK

79 atomoM. KBaHThbl. JInneluaTeie

CIIEKTPBI

https://m.edsoo.ru/ff0c144c¢
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Ypok-nipaktukyMm "Habmronenue

but6mmoreka [{JOK

80 CIICKTPOB MCITyCKaHHMs" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUIBI Bubmiorexa [JOK

https://m.edsoo.ru/ff0c1672

32 Crpoenue atomHoro siipa. Hykinonnas bubnuorexa [JOK
MOJIEND https://m.edsoo.ru/ff0c18ac

33 PanuoakTrBHBIE pEBpaIlICHUS. bu6nuoreka [JOK
H3oTomsl https://m.edsoo.ru/ff0clal4

34 Pemenue 3agaq nmo teme: bu6mmoreka [IOK
"PanmnoakTrBHBIC MpeBpamieHus" https://m.edsoo.ru/ffOc1bda

85 [Tepuon monypacmnana
VYpok-koudepenuus "PagnoakTHBHBIE

86 I/I:fJ)Iyqumc{b Bpnp;po;[e MHCILI/II_II/IHC bubmiorexa [JOK

" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHHKE
SInepHblie peakyy. 3aKOHbI
87 C())IXIZI))aHeHﬁ}I 3a11;;1;[0130r0 1 MacCOBOTO bubmmorexa [TOK
https://m.edsoo.ru/ff0c1c58
YHCEN

38 DHeprusi CBsI3u aTOMHBIX sifiep. CBs3b bubnuorexa [JOK
MacChl M SJHEPTUHU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amad no reme "AnepHoie
peakiun"

90 Peakuuu cuHTe3a U JeNeHUs Saep. bubnnorexa [JOK
Wcrounnku sneprun CosiHIA U 3BE3 https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "SAnepHas

91 sHepreTuka. JlelcTBus paiuoaKkTUBHBIX
M3JIy4eHUI Ha )KMBbIE OPTaHU3MBbI"

[ToaroroBka K KOHTPOJIBHOM paboTe MO
9 TeMe "OJIEKTPOMAarHUTHOE TOJIE. bub6nuoreka [IOK

DIIeKTPOMArHUTHBIC BOJTHEI.
KBauroBsie sBiaenus"

https://m.edsoo.ru/ff0c223e
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KonTtponbnas pabota mo teme
"DeKTpOMarHUTHOE MOJIE.

93
DIIEeKTPOMarHUTHBIE BOJTHBI.
KBanrTosnie gsnenus"
% | Habopmopnute paborst no kype BuGnorexa LIOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a
BzaumoneiicTBue Ten
95 | paemit v e 28060t 0 bumnorexa LIOK
P " " A https://m.edsoo.ru/ff0c2572
teMe "TemnoBbIe MPOoIecChl
96 | paemornt v oo aagert 0 bumorexa LIOK
P " A e https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBBIX ABUTATENICH
57 | pamoran v nanoronais aasert 10 BuGmorera LIOK
p \ ,I,[ https://m.edsoo.ru/ff0c2b30
teme "KIIJI 371eKTpOoyCTaHOBOK
58 | Habopmmopnme paborst no kype Bumnotexa LIOK
" patop P " yPey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBICHUS
o | omomeme, o Fiors Busorea 101
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MCXaHHKE
100 | rovenerm ne e miometarmtn BuGmnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
B 10K
" https://m.edsoo.ru/ff0c3044
SIBIICHUSA
102 [ToBTOpenue, o6o0menue. Pabora ¢

TekcTtaMmu 1o TeMe "KBaHToBasg u
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSA

7 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasnyaTh SBJICHUS IO ONKMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JAHHOE (PUIUUECKOE SIBICHUE

1.3

pacro3HaBaTh IPOSBICHUE HU3YyYEHHBIX (U3MYECKUX SBICHUH B
OKpY’KarolleM MUpE, B TOM yucie Gu3NYecKue SIBICHUs B MPUPOJE, IIPU
TOM HEepeBOJUTHh MPAKTHUECKYIO 3aJady B Yy4eOHYIO, BBIICIATh
CYILLIECTBEHHbIE CBOMCTBA (IpU3HAKU) PU3NUECKUX SBJICHUI

1.4

OMHCHIBATh U3YUYEHHBIC CBOMCTBA Te U (PU3UUECKUE SIBICHUS, UCTIOJIBb3YsI
¢bu3nyeckue BENUYMHBI, TPU OMNHCAHMM TPABUIBHO TPAKTOBATH
(u3MYECKUH CMBICJT HWCIIONB3yeMBIX BEJIIMYUH, WX OOO3HAYCHUS W
€AMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (DOPMYIBI, CBSI3bIBAIOIIHE
JTaHHYI0 (QHU3UYECKYI0 BEIMYUHY C JAPYTMMH BEIUYHMHAMH, CTPOUTH
rpaduKy U3y4YeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH

1.5

XapaKTCPpHU30BaATb CBOMCTBaA TCII, (bl/ISI/I‘IeCKI/Ie SABJICHUA MW IIPOLECCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpWU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHA 1 3allMChIBATh €T0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSCHATH (pU3MUECKHe SBJICHHS, MPOIECChl M CBOMCTBA Tell, B TOM
yucae W B KOHTEKCTE CHUTYallMil IMPaKTHKO-OPHEHTHUPOBAHHOTO
XapakTepa: BBIABIATH NPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHUe U3 1 — 2 TOruYecKux IMIaroB ¢ onopoil Ha 1 — 2 W3y4eHHBIX
CBOMCTBa  (U3MYECKUX  SBICHUM, (U3MUYECKUX  3aKOHA  HWJIH
3aKOHOMEPHOCTH

1.7

pemate pacu€THele 3a7aud B 1 — 2 NEHCTBUS, HMCIONb3Ysl 3aKOHBI U
dhopmynibl, cBs3bIBatOMKE (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIIOBUSL ~ 3a/Jadd  3allUChIBaThb  KpPAaTKO€  YCJIOBHE, IOJCTaBIATh
¢u3nyeckrue BeNWYMHBI B (DOPMYJIBI U HPOBOJAUTH PAcCUEThI, HAXOAMUTH
CIpaBOYHBIC JAaHHBIE, HEOOXOIMMBIEC JIi PELICHMs 3alad, OLIEHUBATh
PEATUCTUYHOCTh MOTYyYEeHHOU (PU3HUECKON BEIUYUHBI

1.8

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MpH [OMOILU
¢u3n4YecKUx  METOA0B, B  OMNMCAaHUM  MCCJIEIOBAHUS  BBLAEIATH
MIPOBEPSIEMOE IIPEATOIOKEHHE (runoresy), pasnnyaTh "
UHTEPIPETHUPOBATh MOJIYYECHHBIH Pe3yibTaT, HAXOAUTh OMIMOKU B XOJ€
OIIbITA, ACJIATh BBIBOJEI ITO €0 PE3YyJibTaTaM

1.9

MPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (U3UYECKUX SBICHUHA WU
buznyecKkux CBOIICTB TeN: dbopMynupoBaTh MIpOBEpsiEMbIE
MPEANOJIOKEHNs,  cOOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTrO
000pyI0BaHusl, 3aMUCHIBATh XO/JI ONbITa U (HOPMYJIHPOBATH BHIBOIBI

1.10

BBITIOJIHATh MpPSIMBbIE H3MEPEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX U
IU(POBBIX MPHOOPOB, 3aMUCHIBATh IOKa3aHUS TNPHOOPOB € YUYETOM
3a/TaHHOW a0COJIFOTHOM MOTPEUTHOCTH M3MEPEHUI

MIPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (hM3MYECKON BEITMYMHBI
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OT JpPYrol C HCIOJB30BAHMEM IIPSIMBIX H3MEPEHMI, ydacTBOBAaTh B
IUTAHUPOBAaHUM y4yeOHOro HCCIIEAOBaHMs, COOMpaThb YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIEAysl MPeUIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (M3NYECKUX BEJIWYMH B BUJIE
MPEUIOKEHHBIX Ta0IUI] ¥ rpaduKoB, JeiaTh BHIBOIBI MO Pe3yJIbTaTaM
HCCIeN0BaHUsA

1.12

IIPOBOJIUTh KOCBEHHBIE M3MEpEHMs (U3UYECKUX BEJIWYMH, CIEays
NPE/UIOKEHHOW WHCTPYKIMU: TPH BBIOJHEHUH H3MEPEHUH COOUpaTh
JKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIYMCIIATH 3HA4YCHHE MCKOMOH
BEJINYUHBI

1.13

coOyonaTh MpaBWja TEXHUKH O€30MacHOCTH Ipu  pabore ¢
J1a00paTOPHBIM 000PYI0BAHUEM

1.14

yKa3blBaTh MPUHILMUIIBI JIEHCTBUS MPUOOPOB M TEXHHUUECKHUX YCTPOWCTB,
XapaKTepu30BaTh TMPUHIMIIBI JCHCTBUS HW3YyYEHHBIX TNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C IMOMOIIBIO MX ONHCAHMS, UCIOJIb3Ys 3HAHUS O
CBOMCTBaX (pu3NUECKUX SBICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTL  MpUMEpPbl  (HAXOAUTH HMHPOPMALMIO O IMPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BAaHUS (PU3MUYECKUX 3HAHUM B IMOBCETHEBHOMN
KU3HU JUIsl o0ecrieueHrs: 0€30IacHOCTH MPpH o0pallleHuu ¢ MpudopamMmu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMs 370POBbS M COOIIOIEHUS
HOPM PKOJIOTUYECKOTO MOBEJICHHUS B OKpPY KaloIlel cpeae

1.16

OCYIIECTBIISAITh OTOOpP HCTOYHUKOB HHPopMmanuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUM M NYTEM CpPaBHEHUS pa3JIMYHbIX HCTOYHHMKOB
BBIJICJIATh MH(DOPMALIUIO, KOTOpAast SIBJISIETCS IPOTUBOPEUNBOM MIIM MOKET
OBITh HEJIOCTOBEPHOM

1.17

WCTOJIb30BATh MPHU BBHINOIHEHUU YUEOHBIX 3aJaHUN HAYYHOTIOMYJISIPHYIO
nuTepatypy (usMueckoro cojep)KaHus, CIpPaBOYHBIE MaTEpUalbl,
pecypcsl cetu HTEpHET, BaeTh NpUuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus HHGOOPMALIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOILIEHUSI Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(POpPMALUU (PU3UYECKOTO COACPIKAHUS, B
TOM YHWcie MNyONMYHO [enaTh KpaTKhue COOOLIEHHS O pe3yibTaTrax
MPOEKTOB HMJIM y4eOHBIX MCCIEJOBAHWUH, NPU OSTOM TI'PAMOTHO
WCIIONh30BaTh M3yYCHHBIA TMOHATUWHBIN ammapaT Kypca (U3HKH,
COINIPOBOXkAATH BBICTYIIJICHUE ITPE3EHTALIMEN

1.19

IIpHU BBITOJIHCHHUHN y‘{e6HLIX IMPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacnpeacisiTb
00s3aHHOCTU B rpymnmne B COOTBETCTBHH C ITIOCTAaBJICHHBIMH 3aJadaMi,
CJIICOAUTH 3a BbIIIOJIHCHHECM IlJIaHa HeﬁCTBHﬁ, aZICKBATHO OILICHUBATh
COOCTBEHHBIHM BKJIa/J B JACATCIIBHOCTD I'pyIIIbI, BBICTpanBaTh
KOMMYHHUKATHUBHOC B3aI/IMO,Z[CI>'ICTBI/Ie, YYUTBIBA MHCHHEC OKPYKAIOIINX

8 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BATh ITOHATHUA

1.2

Pas3indaTh ABJICHHUA 110 OIIMCAHHMIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE
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OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE PU3NUYECKOE SBJICHUE

1.3

pacmo3HaBaTh TPOSBICHHE W3yYEHHBIX (DU3WUECKUX SIBICHUH B
OKpYKarollleM MUpe, B TOM yucie Gu3nYecKue sIBICHUS B MPUPOJE, IPU
3TOM TMEPEBOJAUTH TMPAKTUYECKYIO 3a7ady B Yy4eOHYI0, BBIICIATH
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBICHUN

1.4

OIHCHIBATh U3YUYEHHbIE CBOWCTBA TeN U (PU3NYECKUE SBICHHUS, UCIIONb3YS
¢u3nyeckue BeNWYHMHBI, TPH OMNHCAHUM TPABHIBHO TPAaKTOBAaTh
(bu3nYecKuit CMBICI UCTIONBb3YEMbIX BEJIMYMH, 0003HAUYEHHUS U €IUHUIIBI
(GU3NYEeCKUX BENUYMH, HAXOAUTh (OPMYJBI, CBA3BIBAIOLIME JTAHHYIO
(bu3NYeCKyl0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH

1.5

XapaKTCpPU3oBaTh CBOMCTBa TCII, (bI/I3I/I‘ICCKI/Ie SABJICHUA W TPOUCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHbI, IIpHU OTOM JaBaTb CJIOBECHYIO
(l)OpMy.HI/II)OBKy 3dKOHA 1 3allMCBIBATh €T'0 MAaTCMATHYCCKOC BbIPAXKCHUC

1.6

OOBSICHATH (hU3MUYECKHE MPOLECChl U CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE  CUTyallul  IPaKTUKO-OPHMEHTHPOBAHHOIO  Xapakrepa:
BBISIBJIATH IPUYUHHO-CIIEZICTBEHHBIE CBSI3U, CTPOUTH 00BsiICHeHHE U3 1 — 2
JIOTUYECKUX IIaroB C NOMONIbIO | — 2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemare pacu€THele 3a7ayd B 2 — 3 JEHCTBUS, MCIONb3Ysl 3aKOHBI U
(dbopMyIbl, CBs3bIBarOmME (DU3MYECKHE BEIIMYMHBI: Ha OCHOBE aHaIHM3a
YCIIOBUS 3a/laudl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAaTOK
JaHHBIX IS pEHICHWS 3a7add, BHIOMpATh 3aKOHBI W (OPMYIIHI,
HeoOXoAuMBble A e€ pelleHMs, NPOBOJUTH pacyéTbl U CPaBHUBATh
MOJIyYE€HHOE 3HaueHue (PU3NYECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacno3HaBaTb NpPOOJEMBI, KOTOpPbIE MOXHO PEIINUTh MpU MOMOILU
(GU3NYEeCKUX METOJOB, UCIOJb3Yysl ONUCAHHE HCCIENOBAHUSA, BBIAEIATH
IIPOBEpSIEMOE MPEANOIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSAKA
IIPOBE/ICHUS MCCIIEI0OBAHNUS, J1€1aTh BbIBOIbI

1.9

IPOBOAWUTH OIBITHl 110 HAOMIOACHUIO (HU3MYECKUX SBICHUHA WIH
¢buznuecKux CBOICTB TeN: dbopmynHupoBaTh IIpOBEpsIEMBbIE
NPEANONIOKEHUS,,  cOOMpaTh  YCTaHOBKY M3  IPEIIOKECHHOTO
000pyI0BaHUSl, ONMCHIBATH X0 ONbITa U ()OPMYIHPOBATH BHIBObI

1.10

BBINIOJIHATh IPAMBIE H3MEPEHUs] C MCIIOJb30BAaHUEM AHAJIOTOBBIX
MPUOOPOB U MATYNKOB (DU3MYECKUX BEIWYWH, CPABHUBATH PE3YJIHTATHI
M3MEPECHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCUMOCTU OJHON (PU3MUECKONW BETMYMHBI
OT JpyroM ¢ HCIOJIb30BAHMEM NPSIMBIX H3MEPEHUH: IIJIAHUPOBATh
ucclieIoBaHNe, COOMpPaTh YCTAHOBKY M BBINOJHATH M3MEPEHUs, CIeays
MPEeIJIOKEHHOMY — IUIaHy, (UKCHUPOBAaTh  Pe3yJbTaThl  IOJYYEHHOMN
3aBUCUMOCTH B BHUJAE Tabmul U rpaduKoB, JenaTb BBIBOABI 10
pe3yapTaTaM UCCIEI0BAHMS

1.12

MIPOBOINTH KOCBEHHBIC M3MEPCHUS (PU3NICCKUX BEIIMYUH: IIAHHUPOBATH
U3MEpEeHHs, CcoOMpaTh OKCHEPUMEHTAIbHYIO YCTaHOBKY, CIIeys
MPEAJIOKEHHON MHCTPYKIIMH, U BBIYUCIISITh 3HAYCHUE BEJTUUHHBI

1.13

coOyogaTh MpaBWja TEXHUKH O€30MacHOCTH Ipu  pabore ¢
J1a00paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh TMPUHIMIIEI JCHCTBUS HW3YyYEHHBIX TNPHOOPOB U
TEXHUYCCKUX yCTpOﬁCTB C OHOpOfI Ha UX OIMUCAaHUA, UCIIOJIb3Ys 3HAHUSA O
CBOMCTBaX (U3MUYECKUX SBJICHUM W HEOOXOIWMBbIE (U3HUECKHE
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3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIILHBIC
MpUOOPHI TI0O CXEMaM M CXEMaTHYHBIM PUCYHKaM, COCTaBIIATH CXEMBbI
QJICKTPHUYCCKUX HCHCI\/JI C IIOCJICA0BATCIIbHBIM n napajijICJIbHbIM
COCIMHCHHEM JJIEMEHTOB, pa3iinyasl yCIOBHBIC 0003HAYCHHS AJIEMEHTOB
DJICKTPUUECKUX IIeTei

1.16

NPUBOAUTH  TpPUMEPHl  (HaXOAWTh HHGOPMAIMIO O  IPHUMEpax)
MPAaKTHYECKOTO HCIHOIb30BaHMs (U3MUYECKUX 3HAHUH B ITTOBCEJHEBHOU
KHU3HH 17151 o0ecriedeHns: 0€30MacHOCTH Mpy o0palieHnH ¢ MpudopamMu U
TEXHHYECKHMH yCTPOMCTBAMH, COXPAHEHHUS 3JI0OPOBbS W COOJIOJCHHS
HOPM 3KOJIOTHYECKOT0 TIOBEICHHUS B OKpY XKAIoOIIe cpesie

1.17

OCYIIECTBIISATh MOMCK HMHGpOpPMAaLUU (PU3HUECKOTO COJCpPKAHUSA B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IYyTEM CpaBHEHUS
JIOTIOJTHUTEIbHBIX ~MCTOYHHUKOB  BBIJACNATh HMH(OpMaIUio, KoTopas
SBJISIETCS] IPOTUBOPEUUBON MIJIM MOXKET OBITh HETOCTOBEPHOM

1.18

WCIIOJIH30BATh MPHU BBHIOTHEHUH YU€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHY IO
nuTepatypy (puU3MUecKoro CoJep)KaHus, CIpPaBOYHBIE MaTepUalbl,
pecypcebl cetr HTEpHET; BiajeTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus HHGOOPMAIIUY U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

co3llaBaTh COOCTBCHHBIC IMHCHMEHHBIC W KpPAaTKUE YCTHBIC COOOIICHUS,
0000mass WHGOPMANMI0O W3 HECKOJBKUX HMCTOYHUKOB (PU3NIECKOTO
COJCpKaHUs, B TOM WYHCJIC IYOJIMYHO TMPEICTABIATh PE3YIbTATHI
MIPOSKTHOM HIIU MCCIIEA0BATEIIBCKOM JACSITSILHOCTH, TIPA 3TOM TPAMOTHO
WCIIOJNB30BaTh M3YYCHHBI TOHATHUHHBIN ammapaT Kypca (U3UKH,
COITPOBOXKAATH BBICTYIIJICHUC HpeBeHTaHHeﬁ

1.20

NPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHMN (DU3NIECKUX
IIPOLIECCOB paclpeniesTh O0A3aHHOCTU B IpYINIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJla4aMU, CIICAUTH 34 BBIIIOJIHCHUEM IUIaHA ACUCTBUMN U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKIAJ B
NeSATEIbHOCTD IPYyIIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE
B3aUMOJICHCTBHE, MIPOSIBIISAS TOTOBHOCTh pa3peliaTb KOH(QIUKTHI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJabTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusi

1.1

HCIIOJIb30BATh M3YYCHHBIC ITIOHATHUS

1.2

pa3nyaTh SBJICHHS 110 ONHUCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacro3HaBaTh IPOSBICHHE W3YyYEHHBIX (U3MYECKUX SBICHUH B
OKpY’KarolleM MUpe, B TOM yucie GUu3NYeCKue SIBICHUS B MPUPOJE, IIPU
9TOM TIEPEBOJUTH MPAKTHUECKYIO 3ajJady B Yy4eOHYIO, BBIJCIATh
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3NUECKUX SBICHUI

1.4

OTHCHIBATh U3YUYEHHbIE CBOWCTBA Tel U (PU3NYECKUE SBJICHHUS, UCIIONb3YS
¢usnveckue BENWYHMHBI, TpPH ONHCAHUM TPABHIBHO TPAaKTOBATh
(bu3MYeCKUi CMBICI MCIIONBb3YEMbIX BEJIMYUH, 0003HAUEHHUS U €IUHUIIBI
(GU3NYEeCKUX BENUYMH, HAXOAWTh (OPMYJBI, CBS3BIBAIOLIME JAHHYIO
(Gbu3MYeCKy0 BEJIMYMHY C APYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH
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1.5

XapaKTepu30BaTh CBOWCTBA TeN, (U3NUYCCKUE SIBICHUS W TIPOIIECCHI,
WCIOJIb3ysl U3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA M 3aMHUCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATh (PU3UYECKHE TPOIECCHl M CBOWCTBA TEll, B TOM YHCJIE U B
KOHTEKCTE  CHTyalldii  MPaKTUKO-OPUCHTHPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2 — 3
JIOTHYECKHUX IIAroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA (PH3UYECKHUX
SIBJICHUH, (U3MYSCKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3afaud (omuparolmuecs Ha cucremMy u3 2 — 3
YpaBHEHUI ), UCTIOJIb3Ysl 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOITNE (DU3UICCKHE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCIIOBHs 3aJaud 3alMChIBaTh KPaTKOE
YCIIOBHE, BBISBIISTH HEAOCTAIONINE WM W30BITOUHBIC TaHHBIC, BEIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JJISl PELICHHUS, IPOBOJUTH PacuéThl U
OLICHUBATh PEATHCTHUYHOCTh IOJNyYEHHOTO 3HAYCHHS (PU3UUECKOM
BEITUYHUHBI

1.8

pacro3HaBaTb HpO6JICMLI, KOTOPBLIC MOKHO pCHINTL IIpU TMMOMOIIH
(bHSI/I‘IeCKI/IX MCTOIAOB, HCIIOJB3YyA ONHCAHHUEC HCCICAOBAaHWA, BBIACIIATH
MIpOBEPACMOC  MPCAIIOJIOKCHUEC, OLCHHBATHL IIPABHUJIBHOCTHL  IMOPAAKaA
IMPOBCIACHHUA HUCCJICaA0OBaHUA, JcJ1aThb BBIBO/JbI, HHTCPIPETUPOBATH
PE3YJIbTAaThI Ha6HIOIleHI/Iﬁ 1 OIIBITOB

1.9

IPOBOJUTH OMBITHI MO HAOMIONEHHIO (U3UYECKUX SBICHUA WU
(u3NYECKUX CBOMCTB TEJ: CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY U3
n30bITOYHOTO Habopa OOOpYJOBaHUS, OMUCHIBATH XOJI OINbITAa U €ro
pe3ynbTathl, GOPMYIHPOBATh BHIBOIBI

1.10

MIPOBOJIUTH NIPY HEOOXOAMMOCTH CEPHIO MPSIMBIX H3MEPEHHM, OTIpeaeIsis
cpenHee 3HAYEHHE M3MEpseMol BEeMUYUHBI ((OKYCHOE pPACCTOSHUE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a H3MEpEHHS
(u3MepuTeapHOTO IPHOOPA)

MPOBOANUTHh HCCIEJAOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEJIUYUH C
WCIIOJIb30BAHUEM TIPSMBIX HM3MEPEHUM: IUJIaHUPOBATH HCCIIEOBAHUE,
CaMOCTOSITENIbHO  cOOMpaTh YCTAaHOBKY, (DUKCHpPOBATb PE3YJIbTATHI
MOJTy9CHHON 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUJAC TaOIUIU
rpaduKoB, JesaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICOBAHUS

1.12

MIPOBOANTHh KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYUH: MJIAHHUPOBATh
U3MEpeHusi, coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH
U3MEpEeHUs, cleAys MPeIIoKEHHOW MHCTPYKLUHU, BBIYUCIATH 3HAYECHUE
BEJIMYUHBl Y AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIbTATHl C Y4ETOM
3aJaHHOM MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnrofaTh MpaBWia TEXHUKH 0O€30MacHOCTH Tpu  padbore cC
1a60paTOPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIC TPU3HAKK H3YYEHHBIX (DU3MUECKUX MOJeNeH:
MarepuaibHash TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEHYHBIA MCTOUYHUK
CBeTa, Ny4, TOHKas JWH3a, MUIAaHETapHas MOJENb aToMa, HYKIOHHAs
MOJIeJIb ATOMHOTO siJIpa

1.15

XapaKTepu30BaTh MPUHIMNBI JEHCTBUS M3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOW HA UX ONHCAHUS, UCTIOJIb3Ys 3HAHUSA O
CBOWCTBaX (pu3MyecKuX sBICHMA W HEoOXOoAWMBIe (pu3HyecKue
3aKOHOMEPHOCTHU

1.16

HCIIOJIb30BAaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHUX IMPOIECCOB
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MPU pElIEHUN Y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHUYECKHE CXEMBI s
MIOCTPOCHHUS U300paKEHHUH B IIIOCKOM 3epKaJie M cCOOMparoIeil TnH3e

1.17

NPUBOANUTh  TpPHUMEPHl  (HaXOAWTh HHGOPMAIMIO O  IMPHUMEpax)
MIPAKTUYECKOTO HCIOJIb30BaHUs (DU3MYECKUX 3HAHWH B TOBCEIHEBHOM
KU3HM U1 oOecrieueHrs 0€30macHOCTH TP 00paIieHuu ¢ mpudopamMu 1
TEXHHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 370POBBS H COOIIOJCHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie

1.18

OCYIIECTBIISATh MOUCK MHGOpMalUU (PU3NYECKOTO COAEP)KAHUS B CETH
WuTepHeT, caMOCTOATENHHO (POPMYIIHPYS MOMCKOBBIM 3aIlpoc, HaXOAUTh
MIyTH ONPEJENICHUS JOCTOBEPHOCTH MOIYyYeHHONH HH(OpMaIIMK HAa OCHOBE
UMEIOLUXCS 3HAHUN U JONOJHUTEIBHBIX HCTOUHUKOB

1.19

MCIOJIb30BAaTh MPH BBIMOJHEHUU YUE€OHBIX 3aJJaHHI HAYYHO-TIOMYJIIPHYIO
JTUTEpaTypy (DHU3UYECKOTO COJCp)KaHUs, CIPABOYHBIC MAaTEPHAIBI,
pecypcsl cetu MHTEepHET; BiaieTs MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHHOPMAIMHU U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO03/1aBaTh COOCTBEHHbIEC NMHCbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE
uHGOpPMAlMU U3 HECKOJBKUX HCTOYHHUKOB (DM3UYECKOTO COEpIKaHus,
myOJIU4YHO IIPEACTABIITh pe3yabTaThl IIPOEKTHOMN WIN
HCCIIEA0BATEIIbCKON AEATEIBbHOCTH, IIPU 3TOM T'PAMOTHO HUCIIOJIB30BaTh
M3Y4YECHHBI MOHATHMHBINA ammapar HW3ydyaeMoro pasiena QU3MKU U
COIIPOBOKAATh BBICTYIUICHHWE TMpe3eHTaluel ¢ y4éToM ocoOeHHOCTeH
ayJIUTOPUU CBEPCTHUKOB

1.21

NPHU BBIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHMN (DU3NIECKUX
IIPOLIECCOB pacnpeniesaTh O0A3aHHOCTU B IpYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Jl1a4aMHU, CJIIECJUThH 34 BBIITOJIHEHUEM IUIaHA AEUCTBUM U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBINH BKIAJ B
NeSATEIbHOCTh IPyIIIbI, BBICTPAUBaTh KOMMYHHUKaTUBHOE
B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peliaTb KOH(QIUKTHI
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon
Kon snemenTa IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
paziena
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA
duznka — Hayka O TMpuUpoae. SIBIeHUS TPUPOJIBI.
1.1 @u3nyecKue  ABJICHUA:  MEXaHUYECKHE,  TEIUIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBbIE
duznueckue BenMunuHbl. M3Mepenne Gpu3ndeckux BeTUduH.
1.2 @usnueckue  npubopel.  IlorpemHocTs  U3MepeHHUH.
MesxtyHapo/iHas cucTemMa eIMHUI]
EcTtecTBeHHOHAyuyHBId METOJ| IO3HAHUS: HaOJIO/IEHUE,
1 13 MIOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHUE THUIOTE3,
’ OKCIIEPUMEHT 10 TIPOBEPKE THUIIOTE3, OOBICHCHHE
HAOII0ITAEMOTO SIBIICHUS
14 Onucanue GU3NIECKUX SIBJCHUN C TOMOIIBIO MOJIECH
[TpakTuueckue paboThI:
HiHPar###l13Mepenue pacCTOSHUM.
#i#Par###l3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
1.5
#HH##Par###Onpeenenre pa3MepoB MaJbIX TEJ.
#H##Par##HI3MepeHre  TeMmepatypbl  IpU  MTOMOIIU
JKUJIKOCTHOTO TEPMOMETPA U AaTUUKA TEMIIEPATyPhI
IMEPBOHAYAJIbHBIE CBEJJIEHM S O CTPOEHUU BEIIIECTBA
#HH#HParf##CTpoeHNE BEILLECTBA: aTOMbl M MOJEKYJIbI, UX
2.1 pasmepbl. ONbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE
BELIECTBA
#Hi#HParf##]|Bukenre vactul BemiecTBa. CBsA3b CKOPOCTH
2.2 JIBW)KEHUS YacTUL € TemmepaTypoil. BbpoyHOBCkoe
nBrxkeHue, uddysus
73 B3aumopeiicTBie YacTHI BEIIECTBA: MPUTIKEHUE U
OTTAJIKUBAHUE
HHHParf## ArperaTHple COCTOSIHHUS BELIECTBA: CTPOEHUE
) ra3oB, JKHJIKOCTEH W TBEPABIX (KPUCTAJUIMYECKUX) Tell.
24 B3anMoCBsA3b MeXIy CBOWCTBAMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BO/IBI
[TpakTuyeckue paboTHI:
#H#HPar###Onenka auaMeTrpa aroMa METOIOM psIoB (C
UCToNib30BaHueM ¢otorpaduii).
2.6 HH#Par##H#ONBITHI o HAOJII0ICHUIO TEIJIOBOTO
pacUIMpeHHUsi ra30B.
HHHPar###0nbITHL 10 OOHApY)KEHUIO  JIEUCTBUSA  CHJI
MOJIEKYJISIPHOTO MTPUTSIKEHUS
JIBOKEHUE U B3AMMOJIEMCTBHUE TEJI
3 MexaHuueckoe NIBIDKCHUE. PaBHOMepHOE u

3.1

HEpaBHOMEPHOE JIBHMKCHHUE
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#Hi#HPar##H#CKOpOCTb. Cpennsis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBH)KEHUU. Pacu€éT mnyTM W BpeMeHUu
JABUXXCHUS

SBnenune mHepuMu. 3aKOH MHEpUMU. B3aumojencTBue Tei
33 KaK IpUYMHa U3MEHEHUS CKOpPOCTH ABMXKEHHUS Tel. Macca
KaK Mepa MHEPTHOCTH Teja

#H#HPart## imotHocTes BemecTtBa. CBi3b IUIOTHOCTH C

34 N
KOJIMYECTBOM MOJIEKYJ B eAMHUIE 00bEMA BEIIEeCTBA

3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell

36 Cuna ympyroctu u 3akoH ['yka. W3mepeHue cuibl c
’ MOMOUIBIO TMHAMOMETPA

3.7 H#it#HPar###ABnenne TaroreHusa u cwmia Tsokectd. Cuna
’ TSDKECTHU Ha Jpyrux maHerax. Bec Tena. HeBecomocTh

38 Cuna tpenusa. TpeHue CKONBKEHHS W TPEHHUE TIOKOS.
) TpeHue B IpupoJie U TEXHUKE

3.9 #H#Par###Crioxkenue CuJ, HANpPaBJICHHBIX TI0  OJHOM

npssMoi. PaBHo el CTBYIOIIAS CUIT

[TpakTrueckue pabOTHI:

OmnpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JIBMDKEHUS
(mapuka B KHJIKOCTH, MOJEIH  AJIEKTPUUYECKOTO
aBTomMOoOWIIsE W Tak jganee). OmnpeneneHue cpemaHe
CKOPOCTH CKOJIBKEHHS OpycKa WM LIapuKa M0 HAKJIOHHOMN
3.10 wiockocTd. OrnpeneneHue IJIOTHOCTH TBEPAOIO Tena.
OnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTb PACTSHKEHUS
(medhopmanuu) MpyKUHBI OT MPUIOKEHHON CHITBI. OTBITHI,

JIEMOHCTPHUPYIOIIHE 3aBHUCHUMOCTh CHJIBI TpEeHUS
CKOJIBXKEHUSI OT Beca TeJla U XapaKTepa CONMPUKACAIOUIUXCS
MMOBEPXHOCTEU

dusuueckre SIBICHUS B TPUPOJIC: HMPUMEPHl JTBUKCHUS C
3.11 Pa3IMYHBIMA CKOPOCTSIMH B JKMBOW W HEXUBOW TPHUPOJE,
JICHCTBHE CHJIBI TPEHUSI B IPUPOJIC U TEXHUKE

3.12 TexHUYecKue yCTPOUCTBA: JUHAMOMETP, OAITUITHUKI

JTABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

JaBnenune TtBEpmoro Ttena. CrnocoObl yMEHBIIEHUS U

4.1 YBEJIUYCHUS JIABJICHUS

49 JlaBnenue rasza. 3aBUCUMOCTH AaBJICHHS raza OT 00bEMa,
TeMIEpaTypbl

43 Ilepenaua naBiieHWs TBEPABIMU TENAMHU, KUIAKOCTSIMU U

razamu. 3axoH ITackans. [THeBMaTHUeCKHEe MAIIMHEI

3aBUCUMOCTh  JABJIGHUS  KUJAKOCTH  OT  TIIyOHHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOmaronecs: CoCyabl.
['unpaBnuyecKkue MEXaHU3Mbl

Atmocepa 3emuin u armocdeprnoe nasienue. [Ipuannb
CYIIECTBOBaHUS BO3AYIIHOW 00omouku 3emiu. OmbIT

4.5
Toppuuennu. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHHUS OT
BBICOTHI HaJl YDOBHEM MODSI

46 N3mepenue atmocdepHoro pgasineHus. I[Ipuboper ams

M3MEPEHHS aTMOC(EPHOTO JIaBJICHUS
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4.7

JlelicTBrE )KUAKOCTU M Ta3a Ha MOTPYKEHHOE B HUX TEJO.
BriTankuBaronias (apxuMezioBa) cuiia. 3akoH Apxumena

4.8

[InaBanue tena. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa
MOTPY>KEHHOM B JKMAKOCTHh 4YacTu Tena. OnpeaeneHue
BBITAJIKUBAIOLIEH  CWJIbl, JCHUCTBYIOLIEH HA  TEJO,
MOTPY>KEHHOE B JKUAKOCTh. I[IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOLIEH CHJIbI, JECUCTBYIOIIEW Ha TEIO B
KUJKOCTH, OT Macchl Teja. OMBIThI, TEMOHCTPUPYIOIIUE
3aBUCHUMOCTDH BBITAJIKHUBAIOIIECH CHJIbI, JEHCTBYIOLIECH Ha
TEJO B KUIKOCTH, OT 00BbEMa MOTPYKEHHON B KUIKOCTH
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH. KoHCTpynpoBanue
apeomMeTpa WM KOHCTPYUPOBAHUE JIOJKH U OINpENEIICHUE
e€ rpy30004bEMHOCTH

4.10

dusnueckue SABIEHHUS B MPUPOJE: BIUSHUE aTMOC(HEPHOTO
JTaBJICHMSI Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO

4.11

TexHuueckue yCTpOHCTBA: COOOLIAIOIIUECS — COCYJBL,
YCTPOMCTBO  BOJONpPOBOJA, TUAPABIMYECKUI  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIHOCTD, OHEPI'M A

5.1 Mexanudeckas padora
5.2 MexaHnuueckas MOITHOCTb
53 [IpocTeie  MexaHU3MBI:  pblyar, OJOK, HaKJIOHHAas
) m10ckocTh. [IpaBuiio paBHOBECHS pbluara
5.4 [IpuMmeHeHue paBuiia paBHOBECHS pblyara K OJIOKY
«3omotoe mpaBuiIo» MexaHuku. KoadduimeHt noaezHoro
5.5 nefcTBusl MexaHu3MoB. IIpocTeie MexaHU3MbI B OBITY U
TEXHUKE
5.6 [ToTeHIManpHas SHEPTrUM TeJIa, MOJHIATOr0 HaJ 3eMIEH
5.7 Kunernueckas sHeprus
S 53 ITonnas wmexaHudeckas SHEPTHs. 3aKOH M3MEHEHUS U
COXpaHEHMsI MEXaHUYECKON SHEPTUH
[TpakTudeckue pabOTHI:
#HH#HPar###Onpennenenrie  pabOTbl  CWJIBI  TPEHUS IpHU
59 PaBHOMEpPHOM JBWKEHHM Tejla [0 TOPU30HTAILHOU
’ MIOBEPXHOCTU.  McciiemoBaHne  yCIOBUM — paBHOBECHS
peiuara. Msmepenne KIIJI HakjIOHHOM  IUIOCKOCTH.
N3ydeHne 3aKkoHa COXpaHEHHsI MEXaHUYECKON SHEPIHH
5.10 @u3nyecKue sIBICHUS B IPUPOJE: PbIYAry B TEJIE YEJIOBEKA
TexHuueckne  yCTpOMCTBA:  pblYar, IOJABW)XHBIA U
5.11 HEMOJIBWKHBIA OJIOKM, HAaKJIOHHAsl MJIOCKOCTh, IMPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kox
Koa sn1emenTa IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA
pasaeJa
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TEIUJIOBBIE ABJIEHUA

OCHOBHBIE ~ TIOJIO)KEHUS  MOJIEKYJISIPHO-KUHETHYECKON
TEOpHUN CTPOCHMs BelecTBa. Macca M pa3mMepbl MOJIEKYJI.

6.1 OnbIThl, TOATBEP)KIAIOIIME  OCHOBHBIC  TOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUH

6.0 Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUM

] BemecTBa. Kpucrammmyeckue u amopdHbIe Tena

63 OObscHEHUE CBOfI(jTB ra3oB, *KUJKOCTEH U TBéI‘_l,[[LIX TEJl Ha
OCHOBE TOJIOKCHHN MOJIEKYJISIPHOKHHETHISCKON TEOPUH

6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS

6.5 TemnoBoe pacIMpeHue U CKATUE

6.6 Temneparypa. CBsi3b  TeMmIiepaTypbl CO  CKOPOCTHIO
TEIJIOBOTO ABUKEHUS YaCTHI]

6.7 Buytpennsas sueprus. CrnocoObl M3MEHEHUS BHYTPEHHEH

' SHEPTUU: TEIUIONEpeiaua U COBEPILICHUE PaOOThI

6.8 Buabl Temnonepenauu: TEMJIONPOBOAHOCTb, KOHBEKIIHUA,
M3JIy4YeHue

6.9 KonuecTBo TEmI0THL. Y IeTbHAS TEMIIOEMKOCTh BEIIECTBA

6.10 TemsmooOMeH W TemjaoBoe paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OanmaHca

6.11 [InaBneHue M OTBEpAEBAHHUE KPUCTAIIMYECKUX BEILIECTB.
VY enpHas TEMa0Ta MJIaBJICHUS
[TapoobpazoBanue u konmeHcanus. Vcnapenue. Kunenwue.

6.12 VnenpHass TemiuoTa mapooOpa3oBaHUSA.  3aBUCHMOCTH
TEMIEPATYPbI KUTICHUS OT aTMOC(HEPHOTO JaBJICHHUS

6.13 BnaxxHocTh BO3tyxa

6.14 DHeprus TOIMBA. Y IeJabHasl TEIJI0Ta CTOPaHUs
[Tpununs! paboTs! TermnoBbix apuraresneit KI1/] reroBoro

6.15 nBuraTens. TernjaoBble ABUTATENIN M 3alUTa OKPYKAIOIICH
cpebl

6.16 3aKOH COXpaHEHUs U MPEBPAICHHS HEPTUU B TEIJIOBBIX
rpoiieccax
[IpakTuyeckue pabOTHI:
HH#HHPar###ONBITEI  TI0  OOHAPYXKEHUIO  JACHCTBUS  CHII
MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
#H#HPar##H#0OnbITBl 1O BBIPAIIMBAHUIO  KPHUCTAJIOB
ITIOBAPEHHOM COJIM WIH caxapa.
#HHPar###OnbITH o HaOJIIO JEHUTO TEIJIOBOTO
pacIMpPEHMs Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.
###Par###OnpenencHue naBieHUs BO3ayXa B OallyloHE

6.17 HIpuIia.

HHHPar##H#ONBITEI,  JEMOHCTPUPYIOIIUE  3aBHCUMOCTH
JABJICHUS BO3AyXa OT ero oObEMa W HarpeBaHUs WU
OXJTaXKICHUSI.

###Par### IpoBepka TUNOTE3bl JIMHEWMHOW 3aBUCHUMOCTU
JUIMHBI CTOJIOMKA KUAKOCTU B TEPMOMETPHUECKON TpyOKe
OT TEMIIePaTypBhl.

###Par###HaOmonenne M3MEHEHUS BHYTPEHHEHW YHEPTUU
TeJa B pe3yjbTaTe TEIUIONEepenadyd M padoThl BHEIIHUX
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CHIL.

###Par###lIccnenoBanue  SIBICHUS  TEIDIOOOMEHA TIpH
CMEILIMBAHUH XOJIOJIHOW U TOPSYEN BOJIBI.
#H#Par##H#Onpenenenue KOJIM4eCcTBa TEIIOTHI,
MOJTy9eHHOTO BOJOM TIpU TEIUIOOOMEHE C HarpeThiM
METAJUTHYECKUM ITUITHHIPOM.

#H##Par###Onpenenenue yACIbHOU TEIJIOEMKOCTH
BEIIECTBA.

#i#Par#H##lccnenoBanue npoiecca HCIapeHus.
#H##Par##H#Onpenenenue OTHOCUTEIHHOU BJIA)KHOCTU
BO3/IyXa.

#H##Par##H#Onpenenenre yAeabHON TEIUIOTHl IUIABJICHUS
JIBJA.

®dusnueckue SABICHUS B  MPUPOJIE: I[OBEPXHOCTHOE
HaTSOKEHHE W KalWwUIApHble SBJICHUS B NPUPOJE,

6.18 KpUCTaJUIbl B Tpupoze, uznyuenue CoJHIIA, 3aMep3aHue
BOZOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,
UHesl, CHera.
TexHuueckue  yCTPOMCTBA:  KalWUIAPBL,  IPUMEPHI
WCIIOJIb30BAHUSl KPUCTAIUIOB, MKUIKOCTHBIM TEPMOMETP,

6.19 JATYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS JOMOB,
TUTPOMETPBI, MCUXPOMETP, HapoBasi TypOWHa, IBUraTellb
BHYTPEHHEIO CTOPAHHUS.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHU A

7.1 Onekrpusaius Ten. /[Ba posia aIeKTpUUECKUX 3apsia0B
B3aumopeiictBue  3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBHCHMOCTbh CHJIBI B3aMMOJICHCTBUS 3apsSKEHHBIX TNl OT
BEJIMYMHBI 3aPs/I0B U PACCTOSHUS MEXTY TeJIaMHU)
Onekrtpruyeckoe mnosie. Hanpsyk€HHOCTh 3IEKTPUYECKOTO

7.3 nosist. [IpuHIMI Cyneprno3uiuy IeKTPUUECKUX ToJiel (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenn  snekTpudeckux  3apsaoB.  DJIEMEHTAPHbBIN

7.4 anekTpudyeckuil 3apsia. Crpoenue aroma. IIpoBonHuku un
JUDJIEKTPUKHU

7.5 3aKoH COXpaHEeHHsI SJIEKTPUUYECKOTO 3apsiia

76 DnexTpuuecKui TOK. Ycenosus CyLIECTBOBAHUSA

] EKTPUYECKOTO TOKA. MICTOYHMKHM OCTOSIHHOTO TOKa
779 JIefcTBHS 3IIEKTPUUECKOT0 TOKa (TEIIOBOE, XUMUYECKOE,
] MarHMTHOE). DJIEKTPUUECKUN TOK B )KMJIKOCTSIX U ra3ax

73 Onextpuueckag 1nenb. Cuna Toka. DIEKTPUUECKOE
HaIpsKEHUe

79 ComnpoTuBiieHUE NPOBOJAHUKA. YIEIbHOE COMPOTHBIICHUE
BELIECTBA

7.10 3akon Oma JyIsl y9acTKa 1enu

711 [locnenoBarenpHOE M MapauieIbHOE  COEAMHEHHUE
IIPOBOJHUKOB

712 PaboTta 1 MOITHOCTP 3JIEKTPUIECKOTO TOKA. 3aKk0oH JIkoyis
— Jlenma

7.13 ONeKTpUYECKHe IeNMH W TOTPEOUTETN DIESKTPUUYECKON
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sHepruu B ObiTy. KOpoTKOE 3aMBIKaHHE

7.14

IlocTositHHBIE MarHuThbl. B3anMoJIeNCTBUE ITOCTOSHHBIX
MAarHuTOB

7.15

MarautHoe nosie. MarHuTHoOE moJjie 3eMJIM U €ro 3HaUYeHue
JUTSL SKU3HU Ha 3eMiie

7.16

OneiT Opcrena. MarHuTHoe MOJ€ 3IEKTPUYECKOTO TOKA.
[IpuMeHeHHe 3JIEeKTPOMAarHuTOB B TEXHUKE

7.17

JlelicTBME€ MarHUTHOIO TOJISI HAa TMPOBOJHUK C TOKOM.
OnexTpoABUrarenab IMOCTOSIHHOIO ToOKa. lMcrnosb3oBaHue
JJIEKTPOJIBUraTeaeil B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCIOpTe

7.18

OneiTel @apanes. SIBiacHUE IEKTPOMarHUTHOW MHAYKIIHH.
[IpaBuiio Jlenna

7.19

Onekrporereparop. CrocoObl MOJYYEHHS IEKTPUUECKON
SHEPIHUH. DNEeKTpOCTaHIIMA  HAa  BO30OHOBIISIEMBIX
HCTOYHHUKaX SHECPIruu

7.20

[IpakTuyeckue pabOTHI:

OnpIThl MO HAOJIOIEHUIO AJEKTPU3ALMH Tl UHAYKIHUEH U
MIPU COTMIPUKOCHOBEHUH.

UccnenoBanue JAEUCTBHS  BJIEKTPUYECKOTO TOJIS  HA
MIPOBOJIHUKU U IUDJICKTPUKH.

CbOopka U TmpoBepka pabOTHI DBJIEKTPUYECKOW IIEMU
MIOCTOSIHHOTO TOKa.

W3mepenue u peryJnpoBaHue CUIIbI TOKA.

N3mepenue u peryivpoBaHue HAMPSIKEHUSL.

HccnenoBanue 3aBUCUMOCTH CWIJIBI TOKA, MIYIIETO 4Yepe3
pEe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS HA
pe3ucrope.

OnbITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD IEKTPUIECKOTO
CONPOTUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IJIOIIAIN
MONEPEYHOr0 CEYEHUsI U MaTepHaa.

IIpoBepka mpaBuia  CIOXKEHUS  HANPSKEHUH  MpHU
MOCJIEIOBATEIbHOM ~ COCIMHEHMH  JIBYyX  PE3UCTOPOB.
[IpoBepka mpaBuna il CWIbI TOKA NPU HapaIEIbHOM
COEIMHEHUU PE3UCTOPOB. Omnpenenenue paboThI
JJEKTPUYECKOTO  TOKa, HIYIIEro 4epe3  Pe3ucrop.
Onpenenenue MOIIIHOCTH 3JEKTPUUECKOTO TOKa,
BBIJIENIAEMON Ha pe3ucTtope. MccienoBaHue 3aBUCUMOCTU
CWJIBI TOKA, UIYILIETO Yepe3 JaMIIOUKy, OT HAIMpSKEHUs Ha
Heil. Omnpenenenne KIIJ[ narpeBatens. HMccnepoBanue
MarHUTHOTO B3aUMOJCHCTBUSL TOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHMTHOrO IOJISI MTOCTOSIHHBIX MArHUTOB MPH
ux o0OBeIMHEHUU W pasneneHuu. VccrnenoBaHue NEeHCTBUS
AJIEKTPUYECKOTO TOKAa HA MArHUTHYIO CTpesKy. OTIBITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI B3aUMOJCHCTBUSA
KaTYIIKA C TOKOM W MarHWTa OT CUJIbI TOKAa W HaINpaBJICHUS
TOKa B KaTylke. Mi3yueHue neicTBUsI MAarHUTHOTO TOJIs Ha
MPOBOJHUK C TOKOM. KOHCTpyHpoBaHWE U H3yYCHHE
paboThI JIEKTPOABUIATEIIS. Hsmepenue KILJ
AIEKTPOJIBUTATEIHLHOMN YCTaHOBKH. OnBITHI o
WCCIIEAOBAHUIO SIBJICHUSI SJEKTPOMArHUTHOW WHAYKIUU:
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HUCCICI0OBAaHUC W3MCHCHHI 3HAUCHUSI U HaIpaBJICHUA
HMHAYKIIMOHHOI'O TOKa

7.21

@uznyuecKkue sIBJICHUS B NPUPOJE: IJIEKTPUUECKHUE SIBICHUS
B arMmocdepe, SIEKTPHUECTBO IKUBBIX OPTaHU3MOB,
MarHuTHOe Tmojie 3emid, Jpeid TOJIICOoB,  PoOIlb
MarHMTHOT'O TOJIs A71s )KU3HU Ha 3emJie, OJISIPHOE CUSIHUE

7.22

TexHuueckue yCTPOMCTBA:  DIIEKTPOCKOIL, aMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUMK DIIEKTPUYECKOW DHEPIHH,
AJIEKTPOOCBETUTENbHbBIE pudopHI, HarpeBaTesbHbIE
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECKHE
[IPEIOXPAHUTENHN,  DJIEKTPOMArHUT,  3JIEKTPOJBHUIaTElb
IIOCTOSIHHOTO TOKA, TEHEPATOP MMOCTOSHHOTO TOKA

9 KJIACC
Kon
pasjena Konx snementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
MEXAHUYECKUE ABJIEHUA

31 MGX{J:HI/I‘IGCKOG nBUKeHue. MarepuanbHas Touka.Cucrema
oTcyéTa

8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHIKCHHUSI

8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE

3.4 HepaBHomepnoe mnpsmonuneiiHoe nBrkenue. CpenHsas u
MTHOBEHHAs1 CKOPOCTb TeJIa ITIPU HEPABHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOIMHENHOE IBUKECHHE

8.6 CBoboaHoe nagenue. OnpiThl [anunes
PaBHOMepHOE nBHKEHHE 1O OKpy:XHOCTH. [lepnoa u gacrtora

8.7 oOparieHusl. Jluneiinas u yriioBas CKOPOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE

8.8 [Tepssrii 3axkoH HeroTOHA

2 8.9 Bropoti 3akon HeroToHa

8.10 Tpertnii 3akon HeroToHa

8.11 [IpuHIMI CynIepIIO3ULMHU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuia TpeHMs: CUiia TPEHUS CKOJIBKEHHUSI, CUJIa TPEHUS MOKOS,
JPYTUE BUJbI TPEHUS

R 14 Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE
CcBOOOIHOTO ITaECHUS

815 Jemwxenue maHer Bokpyr Connua. IlepBas kocMmuueckas
ckopocTb. HeBecoMOCTh 1 neperpysku

8.16 PaBHOBecue MaTepuanbHON TOYKU. AOCOIIOTHO TBEPIOE TEIO

817 PaBHOBecue TBEpIOro TeNma ¢ 3aKPEIUIEHHOW OCHIO BpAILCHMUS.
MowmeHT cuisl. LeHTp TsKecTH

8.18 Nmnynse Tena. U3menenue umiynbsca. IMIyibe CUITBI

8.19 3aKOH COXpaHEHHUsl UMITYJIbCa
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8.20

PeakTuBHOE NBMKEHUE

8.21

Mexannueckast paboTa U MOIITHOCTh

8.22

Pabora cun TshxecTd, ynpyroctu, TpeHus. CBs3b SHEPTHH
1 paboThI

8.23

[loTennmanpHass  dHEpPrUs  Teja, MOJHATOTO  HaJ
MOBEPXHOCTHIO 3eMJIU

8.24

[ToTeHnmanbHasi SHEPTUS CKATOU NPYKUHBI

8.25

Kunernueckas sHeprus. Teopema o0 KHHETHYECKOM
SHEPruu

8.26

3aKOoH COXpaHEHHUsI MEXaHUYECKON IHEPTUU

8.27

[IpakTuyeckue pabOTHI:

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpycKa WU
NBYOKCHHSI  IIApUKa MO0  HAKJIOHHOM  TUIOCKOCTH.
Omnpenenenue ycKOpeHHUs Tella NpPU PaBHOYCKOPEHHOM
JIBIKECHHU 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTM IYTH OT BpPEMEHU IpU
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HauaabHOW CKOPOCTH.
[IpoBepka rumore3bl: €cid TMpPH PaBHOYCKOPEHHOM
IBUKCHUH 0€3 HauadbHOW CKOPOCTH IMyTH OTHOCSATCS Kak
psa HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHHS CKOJIBKEHUS OT
CHITBI HOPMaJIBHOTO JABJICHHSI. OnpenencHre
kod(duimenta TpeHuss ckoibkeHus. OmnpeneneHue
XKECTKOCTHU MPYKUHBL. OrpeneneHue padoThl CHIIBI TPEHUS
P PaBHOMEPHOM JIBIKEHUHM Teja MO0 TOPU30HTaIbHOU
noBepxHocTU. Onpenenenne paboThl CUIIBI YIPYTOCTH TPU
noasEéMe Trpy3a C HCIONb30BAHHUEM HEMOJBUKHOTO U
MTOJIBIKHOTO OJIOKOB

8.28

DuU3NYECKUE SBJIEHUS B NPUPOJEC: NMPUIUBBI U OTJIUBBHIL,
nBrokeHue TuiaHeT (COJHEYHOW CHCTEMBbI, PEAKTUBHOE
JIBUKEHHUE KUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpPOMCTBA:  CHMAOMETP,  JATYUKHU
IIOJIOXKEHUSI, PACCTOSIHUS M YCKOPEHUsI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 11 BOJIHBI

KonebarenbHoe nuxeHue. OCHOBHBIE XapaKTEPUCTUKU

o1 Koje0aHui: Iepruo, 4acToTa, aMIUTUTYAa
9.9 MaremaTrnueckui u MPYy>KUHHBIN MasITHUKH.
] [IpeBpaieHne SHeprun Npu KojaedaTeTbHOM ABHKCHUN

9.3 3aryxatomue KoneOaHus. BbIHyXIeHHbIE KojeOaHMs.
Pe3onanc
Mexanndeckue BOJHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.

9.4 [IpononbHbie W momnepeyHble BOJNHBL. J[IMHA BOJHBI U
CKOpPOCTh €€ pacrpocTpaHeHUs. MexXxaHUYeCKHUe BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKHUE BOJHBI

9.5 3ByK. ' pOMKOCTB U BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6 HNHdpa3Byk U yIbTPa3BYK

9.7 [IpakTuueckue paboOTHI:

Onpenenenre  4YacTOTBl W Mepwoja  KoseOaHWi
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MaTeMaTHYeCKOT0 MasiTHUKA.

Onpenenenne  4acTOThl W Mepuoja  KosieOaHUit
MPY>KMHHOTO MasiTHUKA

HccnenoBanne  3aBUCHUMOCTH  IepHoja  KoJjeOaHui
MOABEHICHHOTO K HUTA TIpy3a OT JUIMHBI HUTH.
HccnenoBanne  3aBUCHUMOCTH — IepHoja  KoJjeOaHui
MPY>KUHHOTO MasTHUKa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoseOaHuit rpysa,
MOABEIICHHOTO K HHUTH, OT MAacChl Ipy3a M XKECTKOCTHU
npyKuHbL. MI3MepeHne yckopeHusi CBOOOIHOTO MaIeHuUs

dusnyeckue SBICHUS B npupoac: BOCIPUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSACEHUE, CEMCMUYECKUE BOJIHBI,
I[yHAMH, X0
9.9 TexHuueckue  yCTpPOMCTBA:  3XOJOT, HCIOJIb30BAHUE

yIIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

ONEKTPOMarHuTHOE TOJE. OJEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHasi mnpupoja cBeta. CKOpPOCTb CBeTa.
BoJsiHOBBIE CBOMCTBA CBETA

10 [IpakTrueckue pabOTHI:

104 N3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILBIO
MOOWIBHOTO TenedoHa
dusnueckre SBICHUS B TPUPOJE: OHUOJIOTHYECKOE

10.5 JeiicTBue BUJUMOTO, yIBTPaduoIETOBOrO u
PEHTI€HOBCKOTO M3JIYYCHUH

10.6 Texauueckue YCTpOWCTBA: } HCIIOJIb30BAaHUE
3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlyueBas monienb cBeTa. ICTOUHMKY CBETA

11.2 [IpsimosiHEHOE pacpOCTpaHEHUE CBETA

113 Otpaxenne cBeta. [lnockoe 3epkano. 3aKOH OTPaKEHUS
cBeTa

11.4 [Ipenominenue cBeta. 3akoH mpenomiieHus cBeta. [lonHoe
BHYTpPEHHEE OTPAKEHHUE CBETA

11.5 JIunza. Xop jiyyen B JIMH3E

11.6 OnTuueckast cucrema (QoroarmmapaTa, MHKPOCKONa |

11

TCJIICCKOIIa

11.7

'maz kak omnrTuyeckas cucreMa. biIM30pyKoOCTh |
JaJIbHO30PKOCTh

11.8

Paznoxxenne Oenoro ceera B crnekTp. OmbiTel HbiOoTOHA.
CroxeHne CueKTpaJIbHBIX IBETOB. Jlucnepcus cBeTa

11.9

[IpakTuueckue paboThI:

#iH#Parf##lccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUS
CBETOBOTO JIy4a OT yTJia MaJIeHusl.

HiHParf##113yuenue XapaKTepUCTUK  H300pakeHUs
MpeaMeTa B TUIOCKOM 3epKalle.

H#H##Par###ccnenoBanue 3aBUCUMOCTHU yria
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MIPEJIOMJIEHUsI CBETOBOrO Jiyya OT YyIJla NaJeHUS Ha

TpaHUIE «BO3/IyX — CTEKIIOM.
#i#PartH# lonyuenne  M300pakeHWH € MOMOIIBIO
coOuparoIe JTUH3bI.
#i#HPar###Onpenencaue  QOKYCHOTO  pacCTOSHUS U
ONITUYECKOM CUJIbI COOMPAIOIIEH JTHH3BI.
HHHPar###O0nbITEI IO  pa3sioxkeHuto Oenoro cBera B
CHEKTP.
H#H#Par#H##ONBITHL 10 BOCIIPUSATHIO 1[BETA IPEIMETOB MpHU
UX HaOJIIOJICHUU Yepe3 IIBETOBbIC (DUIIBTPHI
Oduznyeckue sBICHUS B mpupoze: 3arMmeHuss CoiHIa U

11.10 JIyHbI, 1BeTa TeJ, ONTHYECKHE SIBICHHUS B aTtMocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)

11.11 TexHudeckue yCTporucTBa: OUKH, IEPUCKOM, (oToaImapar,
ONTHYECKUE CBETOBOIbI

KBAHTOBBIE SBJIEHUA

121 Onwitel  Pesepdopna u mmaHeTapHas MoOJeNb aToMa.
Moaens aroma bopa

122 Hcnyckanne u moriomieHue cBeTa aToMoM. KBaHTHI.
JIuHenyartbie CIIEKTPhI

12.3 PaguoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHHs

124 Ctpoenne atoMHOro snapa. HykimoHHas Mojenb aTOMHOTO

) siapa. M3oTonbl

12.5 PannoaktuBHele 1npespawienus. Ilepuon mnomypacnana
ATOMHBIX SITIEP

12.6 SAnepuple peaknuu. 3aKOHBI COXPAaHECHHsS 3apsSAOBOTO H
MaccOBOT'0 YHUCE

12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUH

12.8 Peakuuu cunrteza u aeneHus sgep. VcTouHuku sHepruu

12 ConHua u 3B€311

12.9 SAnepnas _ OHepreTHKa. JeiictBue  paaMOaKTUBHBIX
W3JTy4YeHUN Ha KUBbIE OPraHU3Mbl
[IpakTrueckue pabOTHI:
HaGmroneHne CHjOMHBIX W JIMHEHYATBIX  CIIEKTPOB

12.10 U3ITy4YeHUsl.
UccnenoBanue TpEeKOB: W3MEPEHHE PHEPTrUU YACTHIIBI 10
TOpMO3HOMY Ty TH (110 (hoTOorpadusim).
N3mepenue paanoakTuBHOTO (hoHA
®uznueckue SABJICHHS B MPUPOJE:  E€CTECTBEHHBIN

12.11 pPaauoOaKTUBHBIA (POH, KOCMUYIECKUE JIYUH, PaznoaKTHBHOE
U3IIyYeHUe MIPUPOIHBIX MHUHEpPAJOB, NefcTBHE
PaIMOAKTUBHBIX M3YUYCHUN HA OPTraHU3M YeJIOBEKa

12.12 Texauueckue YCTPOWCTBA: CIIEKTPOCKOII,
WHANBUAYATbHBIN 103UMETp, Kamepa Buibcona
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ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBHOM IMPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30OBAHUSA
Kon IIpoBepsiemble TpedOBaHUsI K NMPeAMETHBIM pe3yJbTaTaM 0a30BOro
NMPOBEPAEMOro YPOBHSI OCBOCHHMSI OCHOBHOH 00pa30BaTeJIbHON MPOrpaMMbl
TpeOoBaHus OCHOBHOTI0 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[lonumanne  pomu  GU3MKM B HAYYHOM  KapTHHE  MHpa;
Cc(OPMHUPOBAHHOCTh 0A30BbIX MPEICTABICHUI O 3aKOHOMEPHON CBA3M U
MO3HABAEMOCTHU SBJICHUN MPHUPOJIBI, O POJIM SKCIIEPUMEHTa B (PU3HKE, O
cucreMooOpa3zymomeil poiu (U3MKH B Pa3sBUTHHU €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH, 00 3BONIOUUHU (PU3UYECKUX 3HAHUN U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYUYHOW KapTUHE MUPA, O BKJIAJE€ POCCUICKUX U
3apyOeKHBIX  YYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBsICHEHUE
IIPOLIECCOB OKPYXKAIOIIEr0 MUpa, Pa3BUTHE TEXHUKU U TEXHOJIOTHUI

3HaHUA O BUJAX MaTepuu (BEIIECTBO U TMOJIE), O IBIKCHUH KaK CIIoco0e
CYLIECTBOBaHMUS MaTe€pHH, 00 aTOMHO-MOJEKYJISIPHOW TEOPUU CTPOCHHS
BEIECTBA, O (DU3MUCCKON CYIIHOCTH SIBIICHUH MPUPOIBI (MEXaHHUCCKHX,
TCIIJIOBBIX, BHCKTpOMaFHHTHBIX 58 KBaHTOBBIX); yMeHI/IC paS.HI/I‘-IaTL
SIBJICHUS TI0 ONMCAHUIO WX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JTaHHOE buznyeckoe SIBIICHHUE; YMEHHE
pacrmo3HaBaTh TPOSBICHHE M3YyYCHHBIX (U3MUCCKHUX SBJICHUH B
OKPY’KaI0IlleM MHPE, BBIACIISISI MX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'IaIIeHI/Ie OCHOBaMH IMOHATHMHOI'O arrapara 1 CUMBOJIMYCCKOI'O s3bIKa
(1)I/ISI/IKI/I N HCIIOJIB30BAHUE HX IJId PCIICHUA y‘-Ie6HBIX 3aaa4; yYMCHHUC
XapaKTCpPU30BaTh CBOMCTBa TCII, (I)I/ISI/I‘-ICCKI/IG SABJICHUSA W MPOLCCCHI,
HCIIOJIB3YA q)YHHaMCHTaJ'IBHI)Ie W OMITMPUICCKHEC 3aKOHBI

VYMeHne OnmcHIBaTh HN3YYCHHBIC CBOMCTBA TENI U (1)I/I3I/I‘-IGCKI/IG SABJICHUA,
HCIIOJIb3Ys CI)I/ISI/I‘ICCKI/IS BCJINYHHBI

Bnanenne ocHOBaMHM METOAOB HAy4HOrO IO3HAHUS C  Y4YETOM
coOnrofeHns TpaBui 0€30IacHOro Tpyna: HaOMIOACHHE (PU3NYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSTEIbHO COOMPATh SKCIIEPUMEHTAIBHYI0 YCTAaHOBKY W3
JAHHOTO Habopa 00OPYJOBAaHUS 1O MHCTPYKIMH, ONMUCHIBATh XOJI OIBITA
Y 3aIHCHIBATh €r0 Pe3yNbTaThl, (OPMyINPOBATH BEIBOJIBL;

IIPOBEICHUE NPSAMBIX U KOCBEHHBIX M3MEpPEHHMH (PU3MUECKUX BEIHYUH:
YMEHHE  IUIAHUPOBATh  W3MEPEHHUs, CAMOCTOSTENBbHO  COOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY IO MHCTPYKILUH, BBIYMCISATh 3HAUEHUE
BEIMYMHBl W aHAJU3UPOBATh IOJYYCHHBIE pE3YJNbTaThl C Y4YETOM
3aJJaHHOH NMOTPELIHOCTH Pe3yIbTATOB U3MEPEHUH;

MPOBEJCHUE  HECIOXHBIX  JKCIEPUMEHTAIBHBIX  HMCCIIEIOBAHUM;
CaMOCTOSITENILHO ~ COOMpaTh  SKCIEPUMEHTAJIbHYIO  YCTAaHOBKY M
MIPOBOJIUTH MCCIIEOBAHUE 110 MHCTPYKIHUH, MPEICTABIATH MOyUYCHHBIE
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHJE TaOmML U IpaduKoB,
YUUTBIBaTh ~ NOTPEIIHOCTH, JAeNaTh  BBIBOABI 10  pe3yJbTaTraM
UCCIIeI0BaHMSI

[Tonnmanue XapaKTePHBIX CBOWCTB bU3UIECKUX MoJeen
(MaTtepuasnibHass TO4YKa, aOCONIOTHO TBEPIOE TEJIO, MOJEIH CTPOCHHUS
ra3oB, SKMIKOCTEH U TBEPABIX TeJ, IUIaHETapHas MOJENIb aTroMa,
HYKJIOHHasd MOJACJIb AaTOMHOI'O smpa) U YMCHHC NPHUMCHATH HUX I
00bscHeHHS HU3HUECKUX MPOIECCOB
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YMmenne oOBSCHATD (pU3MUYECKUE TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CUTyalUd IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIAATh IIPUYMHHO-CIIEICTBCHHBIE CBSA3M U CTPOUTH
O0BsSICHEHUE C ONOpOil Ha U3yueHHbIE CBOMCTBA (PU3MUYECKUX SBJICHUH,
¢du3nvecKne 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

VYMenue pemarth pacu€rHble 3amauu (Ha Oaze 2 — 3 ypaBHEHH),
HCIOJIB3YS 3aKOHBI U (DOPMYIIbI, CBSA3bIBAIONINE (DHU3MUECKUE BETUYHHBI,
B YaCTHOCTH, 3alHCBIBATL KpPATKOC YCJIOBUC 3alda4u, BbIABIATH
HEJOCTaIoUIMe JaHHbIe, BBHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE
JUIst €€ peIleHHUs, HCIOIb30BaTh CIPABOYHBIC JIaHHBIE, MPOBOJIUTH
pacuéThl U OLIEHHWBAaTh PEATUCTHUYHOCTH MOJYYEHHOTO 3HAuYCHUs
(U3N4eCKOil BEIMYMHBI, YMEHHE ONPEICNATh Pa3MEPHOCTh (PU3UUECKOM
BEJIMYMHBI, TOJIYYSHHOH MPU pelIeHUH 3a/1a41

VYMeHHe  XapakTepu3oBaTh  NPUHOMOBI  JEHCTBHSA  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJIE OBITOBBIX NPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX TPOIECCOB IO HMX ONHCAHUIO, UCIIONB3YSI 3HAHHUSA O
cBOWCTBaX (u3MuyecKuxX SBICHUA U HeoOXoAuMBIe (puzHyecKue
3aKOHOMEPHOCTH

10

YMeHue UCToIb30BaTh 3HAHUS 0 (PU3NICCKUX SBJICHUSAX B TTOBCEIHEBHOM
KU3HU i1 oOecrieyeHus: 6e30MacHOCTH MPH OOpaIeHUH ¢ OBITOBHIMU
nmpuOoOpaMu M TEXHHYECKUMHU YCTPOWCTBAMH, COXpPAHCHHS 3JI0POBbS U
COOJIOICHUST HOPM JKOJIOTHYECKOTO TOBEICHHUSI B OKPY’KAIOIIEH cpee;
MMOHMMaHUE HEOOXOJMMOCTH TPUMEHEHHUS JOCTIKEHUN (Qu3uku u
TEXHOJIOTHH JIJIsl PAIIMOHAJIEHOT'O ITPUPOI0TIOJIb30BaHUS

11

OneiT moucka, TmpeoOpa3oBaHUA € TPEACTaBICHUS HHPOpMAINH
(U3MYECKOTO COACpkKAHWSI C  HCIOJB30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUMW; YMEHHE OLIEHMBaTh JOCTOBEPHOCTH
MOJIy9eHHOW WHQPOpMAllMd HAa OCHOBE UMCIONIMXCSA 3HAHUH U
JOTIOJTHUTEIbHBIX UCTOUHUKOB; YMEHHE HCIIOIb30BATh MPU BBINOJIHEHUHU
y4eOHBIX 3aJlaHuH HAyYHO-TIONMYJISIPHYIO JUTEPaTypy (HU3HUECKOTO
COZIepXaHUs, CIPABOYHBIE MaTepuaibl, pecypcbl cetu HHTepHeT;
BIIaJICHHE 0a30BBIMH HABBIKAMH IPEOOPA30BAHMS HHPOPMAITUH U3 OTHOM
3HAKOBOW CHUCTEMBI B JpYryl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
MMMCbMEHHBIC W YCTHBIC COOOIIECHUS Ha OCHOBE WH(GOpMAIUU W3
HECKOJIbKMX UCTOYHUKOB
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IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 110 ®PU3UKE

Koa IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 MEXAHUWYECKHUE SBJIEHUA
11 Mexannueckoe — ABWKeHME.  MarepuanpHas — Touka. Cucrema — oTcuéra.
) OTHOCHUTENBbHOCTE ABMKEHUSA
PaBHoMepHOEe M HepaBHOMEepHOE IBHKeHUEe. CpenHsas ckopocTb. Dopmyna s
1.2 BBIYUCIICHUS CpellHel ckopocTh: v = S/t
PaBHOMEpHOE mNpsAMOTMHEHHOE IBMKEHWE. 3aBUCHUMOCTh KOOPIAWHATHI Tejia OT
BPEMEHHU B CITy4yae paBHOMEPHOTO MPSIMOJIMHEUHOTO IBUKECHUS:
1.3 x(1)=x, +uf
X
I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJIA TIPOEKIIMH CKOPOCTH, MPOCKIUU
nepeMenIeHusi, MyTH, KOOPJAUHATHI IPU PABHOMEPHOM MPSIMOJIMHENHOM JABUKEHUU
3aBUCUMOCTh KOOpPAMHATBl Tela OT BPEMEHHM B CJIydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBUYKECHUS:
2
SH)=vy #f+a,* 3
@opMyibl I TPOECKUUU MEPEMENICHUsl, MPOECKIUU CKOPOCTH M MPOEKINH
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JABUKCHUU:
S . ;-
1.4 'SA'(F)_LIGI"FTG.\'I?'
Q\.(T)ZUU_‘.+(J_.{. 1,
a. (f)=caost,
Uy, — U;_.l.“ =2a,s,
['padukn 3aBUCMMOCTH OT BpPEMEHHU [UIsl MNPOEKLUHUU YCKOPEHUS, IMPOCKIUU
CKOPOCTH, TMPOEKIHMH TEPEMEIICHUs, KOOPAUHATHI MpPHU PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JIBUKEHUH
CBoOognoe maneHue. POpMyIsIbl, OMUCHIBAIOIINE CBOOOMHOE MAaJCHUE Telia IO
15 BEepPTHKANU (ABIKCHUE Tella BHU3 WU BBEPX OTHOCUTEILHO MOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHH JIJIsl POCKIIMN YCKOPEHHUS, TIPOSKIIMH CKOPOCTH
¥ KOOPJAMHATHI IPU CBOOOTHOM TMaJIeHUH TeJia 10 BEPTUKAIIU
CKOpOCTh PaBHOMEPHOTO JIBIDKEHHMS Tella 10 OKpYKHOCTU. Hampasienue
ckopoctu.dDopmynia Il BBIYUCIICHHUS CKOPOCTH 4Yepe3 pPaJuyC OKPYKHOCTH M
nepuoi ooparieHus:
_ 2mR
T
1.6 entpoctpemutensHoe  yckopenue. Hampapienwe  1EHTPOCTPEMHUTETHLHOTO

yckopeHus. opMyna Jiist BHIYUCIEHUS YCKOPEHUS:

dopmyia, CBSI3bIBAIOIIAs IEPUOJ] M YACTOTY OOpaleHHUS:
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1.7

Macca. IInotHOCTh BemecTBa. @opmyia 1l BBIYUCIEHUS IUIOTHOCTH:

1.8

Cuna — BektopHas pusudeckas ennauHa. CII0KEeHHE CHIT

1.9

SBnenune unepuuu. Ilepseoiil 3akoH HproToHa

1.10

Bropoii 3akoH HeroTona:
F=m-a

COHaHpaBHeHHOCTL BCKTOpa YCKOPCHUS TCJIa U BEKTOPA CUJIbBI, HeﬁCTBYIOHICﬁ Ha
TCII0

1.11

Bzanmopericteue ten. Tperuit 3akon HeroroHa:

Fg=-Fy

1.12

TpeHue Mokost U TpeHue CKOJIbKEeHUA. Popmylia Ui BBIYMCICHUS MOAYJIS CHUJIBI
TPEHHUSI CKOJIbKEHHUS:

pr=ll'N

1.13

Hedopmanuss Tena. Ynpyrue u Heynpyrue aepopmanuu. 3akoH yHOpyrom
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

My -
F:G.:—_‘"

R
Cuina TsbkecTd. Y CKOpeHHe CBOOOHOTO MaICHHUS.

dopmyia A BBIYMCICHUS CHIIBI TSHKECTH BOIM3H moBepxHocTH 3emiu: F = mg.
JiBumxenue ranet Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocThb
U Neperpy3Kku

1.15

p=mo
Nmmynbe Tena — BekTopHas puznyecKas BeIHUrHA.

HNmnynsc cucremsl Teil. U3MeHeHne nmnyJibea. MMIyabe cusibl

1.16

3akoH COXpPAaHCHUA UMITYJIbCA JJIs 3aMKHyTOI>i CHCTCMBI TCII:
D=myU, +1m, U, =const

PeaxkTuBHOE NBUKEHUE

1.17

A=Fscosc
Mexanunyeckas padora. @opMmyIia Ul BBIYUCIEHHUS PAOOThI CHIIBL:

4
I

N=
Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MNOTCHUUAJIbHAs SHCPIrUs. cDOpMyJ'IEl JJIA BBIYMCJICHUA
|

mu”
. By 7
KHUHCTHUYCCKOU 3HepFI/II/I: s

TeopeMa 0 KHHETHYECKOM OHCPIUH. qbopMyna JUJISI BBIYMCIICHUS IIOTEHIIUAIBHON

SHEPruM Teja, MOAHATOr0 Haj 3eMEil: £

1.19

MexaHuyeckas SJHeprusi:
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3aKOH COXpaHEHUs1 MeXaHUYeCKOM 3Heprun. @opMmyia Jijisl 3aKOHA COXPAHEHUS
MEXaHMYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBpalieHue MEXaHMYECKOW SHEPTUHU IPU HAIMYHUH CUJIbI TPEHHS.

[IpocThie MexaHU3MBI. «30JI0TOE IPABHIIO» MEXAHUKH.
Peryar. Mowmenr cwitel; M - FI.

M +M +.=0
1.20 VYcnoBue paBHOBeCUs pblyara: 1 <
[ToaswxubIi 1 HEMOABWKHBIN O6510Ku. KITJ[ mpocThix MexaHU3MOB,
= Anonessas
Ampaqemu
[aBienue TBEpIOTO TEIIA.
®dopmyna ajsl BBIYUCICHUS JaBiIeHHs TBEPAOIO Tea:
p= F
S
101 JlaBnenue raza. ATMocepHOe TaBiIcHUE.
' I'mapocTaTuueckoe naBieHNE BHYTPU KUAKOCTH.
®dopmyria 1151 BRIYUCICHHS TaBJICHHSI BHYTPU KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['unpaBnuyeckuii mpecc
3akoH Apxumena. dopmyna A ONPENECICHUS  BBITAJKUBAIOLIEH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23 -
# Amm. T PE v
VYcnoBue miaBanus Tena. [lnaBanue cyJ1oB M BO3yXOIUIaBaHUE
Mexanuueckue konebanus. AMIUIUTY1a, IEPUOJT U YacToTa Konebanuii. Gopmyna,
CBSI3bIBAIOIIAS YACTOTY W MEPHO]T KOJICOaHUH:
1.24
1
V==
T
105 MaremaTtuueckuid W TPYKUHHbIA MasTHUKUA. IIpeBpaimieHue »sHepruu mnpu
) KOJIe0ATEIIbHOM JIBHIKCHUU
1.26 3aryxaromue konebanus. BeiHyx1eHHbIe Konebanusi. Pe3oHanc
Mexannueckue BOJHBL. [lpomonbHble W mMonepeuHble BOJHBL. J[JIMHA BOMHBI U
CKOPOCTh PaCIpOCTPAHECHUS BOJHBI:
1.27 ;
A=v-T
108 3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHWe 3BYKOBOM BOJIHBI HA TPAHMIIE JIBYX
) cpen. Uudpas3Byk u yIbpTpa3Byk
llpaxmuueckue pabomuwl
N3mepenue cpenHell IUIOTHOCTM BEUIECTBA; apXMMEAOBOM CHIIBL, KECTKOCTU
NPY>KUHBI; KO3(PQUIIMEHTa TPEHUSI CKOJBXKEHUS; paOOThl CHJIBI TPEHUS, CHIIbI
1.29 YOPYTOCTH; CpeIHEHl CKOPOCTH JABIMKEHHS OpyCKa MO HAaKJIOHHOW IIJIOCKOCTH;

yCKOpeHusi Opycka MpH JIBUKEHUH 10 HAKJIIOHHOW IUIOCKOCTH; YacTOThI U MEepHoJa
KOJICOAHUH MaTeMaTH4YeCKOro MasTHHKA; 4YacTOThl W MepHoAa KojieOaHui
IPYKUHHOTO MasTHHKA; MOMEHTa CHJIbI, JEMCTBYIOLIEr0 Ha phlyar; paboThl CHIIbI
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YIPYTOCTH TPU NOABEME TPy3a C MOMOIIBIO HEMOIBMKHOTO OJ0Ka; pabOThI CHIIBI
yIPYTOCTH MPH MOABEME I'py3a ¢ HOMOIBIO OABMKHOTO OJI0KA.

HccrnenoBanue 3aBUCHMOCTH apXHUMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
TeNa U OT IJIOTHOCTH JKUJKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAOLIEH CUIIBI OT MacChl
TCJIa; CHUJIbI TPCHHUA CKOJIBXKCHUA OT CHUJIBI HOPMAJIBHOI'O MJAaBJICHHA W OT poJa
IIOBEPXHOCTH; CHWJIbl YIPYTOCTH, BO3HUKAWOIIEH B IPYKUHE, OT CTEHNEHU
negopMannu TpPY>KUHBL, YCKOpEHHUs Opycka OT yria HaKJIOHAa HaIlpaBIISIONICH;
nepuoja (4acToTbl) KojeOaHWH HUTSHOTO MasTHUKA OT JJIMHBI HHUTH; NEpUoja
Koe0aHUN NPY>KMHHOTO MAasiTHUKAa OT MacChl T'py3a M JKECTKOCTH HPY>KHUHBI;
UCCIIeIOBaHUE HE3aBUCUMOCTH MepHo/ia KojeOaHUH HUTSHOTO MasTHUKA OT MacChbl
rpy3a. [IpoBepka ycioBus paBHOBECHUS pblyara

Duzuueckue A61eHUs 8 NPUpoOe: TIPUMEPDI IBUKEHUS C Pa3IUYHBIMU CKOPOCTIMHU
B JKMBOM M HEXHBOW NpUpOJE, NEHCTBUE CUJIbI TPEHUS B MPHUPOJAE U TEXHHUKE,
OPWIMBBL W OTIUBBI, JABWXKEHUE IUIaHeT COJHEYHOM CHUCTEMBl, PEaKTUBHOE

1.30 JBUKEHHE KUBBIX OPTaHMU3MOB, PbIYaru B TEJIE YeIOBEKa, BIUSHUE aTMOCHEPHOTO
JABJICHHUS Ha XKUBOW OPTraHU3M, IUIABaHHUE PbIO, BOCIPHITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHHE, CECMMYECKUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoiicmea: CIHIOMETP, HATYUKU IOJOKEHHS, DPACCTOSHUS H
YCKOpPEHUS, JUHAMOMETp, TMOJIIMIHUKHA, PAKETbl, pblYar, TMOJABWXKHBIA U

131 HENOJIBWKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCTbIE MEXaHU3MbI B OBITY,
COOOINAOIIUECs COCYMbl, YCTPOMCTBO BOJOMPOBOAA, THIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3BYKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA.

2.1 Mopgenn  TBEPAOTrO, IKUAKOTO M ra3oo0pa3HOrO  COCTOSHUN — BEIIECTBA.
Kpucrannuueckue u amopdHble Tena

29 JBrxeHue yactull BeniectBa. CBA3b CKOPOCTH JIBKEHHS YaCTHI] C TEMIIEPATYPOU.

) BpoyHoBckoe nBmkenue, muddysus

2.3 CmaunBaHue U KallWUSIPHBIE SIBJICHUS

2.4 TernoBoe paclIMpEeHUe U CoKaTUe

2.5 TennoBoe paBHOBECHE

26 BHYTpeHHHfI sHeprusi. PabGora u Temmomepenaua Kak crmocoObl W3MEHEHUs
BHYTPEHHEH YHEPTrUu

2.7 Buapl Teronepenayn: TEIIONPOBOIHOCTh, KOHBEKITHUS, U3TyUCHUE
HarpeBanue u oxnaxaenue tena. KoamyecTBo TemioThl. Y AebHasA TEIIOEMKOCTD:

2.8 O=cm(t,—t,)
3aKOH COXpaHEHHUsT SHEPrMM B TEIUIOBBIX IIpolleccax. YpPaBHEHHUE TEIIOBOTO
OanaHca:

29 Q,+0Q, +..=0
Ucnapenne u xonxaeHcauus. l3MeHeHHME BHYTpPEHHEH 53HEpruM B Mpouecce

210 UCIIApEeHUsT M  KOoHAeHcauuu. Kumenue KUAKOCTH. YaenbHas  TeIioTa
napoooOpazoBanus: L = O/m

2.11 BraaxxHocTh BO3/1yXa

2.12 [lnaBnenue u kpucraimusauus. Mi3MeHeHre BHYTPEHHEN SHEPIUu INPHU IUIABIECHUU
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U KpUuCTaJlJIn3allvu. YV nenpHas TEII0Ta IJIaBICHUS

¥, Sopiet

m

BHYTpeHHHH OHEPIrus CropaHusa TOIIMBA. YaenbHas TemioTa CropaHus TOIUIMBA: ¢

2.13 = Q/m

2.14 [TpunIMmbl paboThl TemioBbIx apurareneid. KI1J[ TemaoBoro aBuraress
Ilpaxmuueckue pabomuol
H3Mepenune yIaenbHOW TEIUIOEMKOCTH METAUIMYECKOrO LWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJIYYEeHHOTO BOJIOH KOMHATHOM TeMIlepaTypbl (PMKCUPOBAHHOW MacChl, B

215 KOTOPYIO OIYIIEH HAarpeThiil HUINHAP; KOJIUYECTBA TEIUIOTHI, OTnleHoro HarpeTbiM
HAJIMHIPOM, TOCJI€ ONyCKaHUsS €ro B BOJY KOMHATHOW TeMIEpaTyphl;
OTHOCHUTENIbHON BJQXHOCTU BO3/lyXa; YACIbHOW TEIUJIOTHl IUIABJICHHS JIbJA.
UccnenoBanue n3MEHEHUS! TEMIEPATYPbl BOJbI IPU PA3IUYHBIX YCIOBHSIX; SIBICHUS
TEIJI000MEHA ITPH CMEIIMBAHUU XOJIOJHOM M TOPsTYCH BOJIBI; ITpoIiecca HCIIapSHHUS
Qusuueckue s6leHUs 6 Npupooe: TOBEPXHOCTHOE HATSIKEHHE W KAMMIUSIPHBIC

2.16 SABJICHUS B MPUPOJIC, KPUCTAUIBI B mpupoae, uznydeHue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
TexHuueckue ycmpoiuicmeéa: KanWUISIPbl, NPUMEPbl HCIOJIb30BAHUS KPUCTAJUIOB,

217 JKUJKOCTHBI TEPMOMETp, NAaTYUK TEMIEPaTyphl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpBI, MCUXPOMETp, MapoBas TypOWHa, IBUTATENh BHYTPEHHETO
CropaHus

3 OJIEKTPOMAI'HUTHBIE SIBJIEHM S

3.1 Dnektpuzaius Tenl. /[Ba Buia dIeKTPUUECKUX 3apsiioB

3.2 B3aumoneiictBue 3apsbkeHHbIX Tell. 3akoH Kynona

33 3aK0OH COXpaHEHUsl AIEKTPUUECKOTO 3apsiaa

34 Onektpuueckoe rmone. Hampsoxk€HHOCTh  3nekTpuueckoro mojs. IIpunHiun

' CYTEPIIO3UITNH YJISKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocutenn osnexktpuyeckux 3apsaoB. JleCTBHE 3JIEKTPUYECKOTO MO  HA
SJIEKTpUUECKUE 3apsbl. [IpOBOHUKH M IUDJICKTPUKHI
[ToctrosiHHBIN 35ekTpudeckuil Tok. JleiicTBus snekTpuyeckoro Toka. Cuiia ToKa.
Hanpsoxenue.

3.6 I=q/t, U=A4/4
DIJIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBbHOE AJIEKTPUUECKOE COTPOTUBIICHUE:

3.7 R =pl/S

38 3akon Oma mJ1a ygacTka anektpudeckoit nenu: / = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOAHUKOB:

3o | I=L;U=U,+Uy; R=R+R,

[TapaniensHO€ coelMHEHNE MPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:
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4

=t 1=, +I::R:%

CMelaHHbIe COCAMHCHUS IMPOBOOJHUKOB

Pabota u momHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul

3.10
3akoH [[>xoyinst — Jlenna:
3
3.11 Q=I"-R-t
312 OmnbIT quCTe,ua. MarautHoe TMoJe MNpPSMOro MPOBOJHUKA C TOKOM. JluHuuM
MarHUTHON MHJTyKITUU
3.13 MarnuTHO€ 1MoJie TOCTOSHHOTO0 MarHuTa. B3auMoaeicTBHEe MOCTOSHHBIX MAarHUTOB
3.14 JlelicTBME€ MAarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM
3.15 OmnbiTel @apazes. SIBnenue anekTpoMaruiuTHoN HHAYKIMU. [IpaBuio Jlenna
Ipakxmuueckue pabomwl
H3mepenue INEKTPUYECKOTO CONPOTHUBIICHUS pesucropa; MOIIHOCTH
ANEKTPUIECKOTO TOKA; pabOTHI AMIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTM CHJIBI TOKa, BO3HUKAIOIIETO B  IPOBOJAHHUKE
316 (pe3ucTophl, TaMIIOYKa), OT HAMPSKCHHs] HAa KOHIAX MPOBOJHHKA; 3aBHCHMOCTH
COINPOTHUBJICHUS! OT JUIMHBI NPOBOJHHUKA, IJIOLIAAM €ro MONEPEYHOTOo CEYEHUS U
YAEIBHOTO COIPOTUBIICHHUS.
[IpoBepka mpaBmia Il JICEKTPUUECKOTO HAMPSHKEHUS TMPU TOCIIETOBATEILHOM
COCIMHEHUN TIPOBOJHUKOB; TIpaBUia Ui CHIBI DJIEKTPHUYECKOrO TOKa MpHU
napauieIbHOM COCIMHEHUH MTPOBOIHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qusuueckue a61eHUs 6 npupode. DIEKTPUUYECKHE SBIEHUS B arMmocdepe,
3.17 JNEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Moje 3eMid, Apeid MOI0COoB,
pPOJIb MATHUTHOTO TIOJISI JIJIs Y)KU3HU Ha 3eMJle, MOJISIPHOE CHUSHHE
Texnuyeckue ycmpoiicmea: 3JAEKTPOCKON, amIepMeTp, BOJBTMETP, pPEOCTaT,
CUETYMK  DJICKTPUYECKOM  DHEPruM,  SJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeNbHbBIE AIEKTPONPUOOPH! (IIPUMEPHI), FTEKTPUUECKUE IPETOXPAHUTENH,
ANEKTPOMArHUT, DJIEKTPOJBUTATENh MOCTOSHHOTO TOKAa, T€HEepaTop MOCTOSHHOTO
TOKa
3.19 DnekTpoMarHuTHbIe BOJHEIL. [1Ikana 351eKTpoMarHuTHBIX BOJH
3.20 JIyueBas moneinb cBera. [IpsmMoiMHENHOE pacIIpOCTPaHEHHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkaino
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETA
3.23 Hucnepcus ceera
304 Jlunza. Xopn nydeit B nuH3e. DOKycHOe paccTosHUE JHH3BL. OnTHYeckas cuia
) auH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mpruOopbI
Ilpakmuueckue pabomwl
###Par###I3mMepeHne  ONTHYECKOM CHIIBI  coOuparomield JHH3bI;  (OKYCHOTO
paccTosiHus coOuparomieil TUH3bI (TI0 CBOWMCTBY paBEHCTBA pa3MepoOB MpeaMeTa U
396 M300paKEeHMsI, KOTjJa TpEeAMET paclojioKeH B JABOMHOM (hoKyce), IMOKa3aTest

HpeJIOMJIeHI/I}I CTCKJIA.

###Par###IccnenoBanue CBOMCTBA M300paKCHUS, TOJYYEHHOTO C ITOMOIIBIO
coOuparomiel JMH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSIHUSA JBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJia MPEJIOMJICHHs CBETOBOTO Jyda OT YIJIa MAJCHHsI HA TPAHHIIES
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«BO34YX — CTCKJIO»

Quzuueckue s6nenus 6 npupooe: 3atmenuss ConnHua u JlyHsl, nBera Ten,

3.27 ONTHYECKHUE sIBJICHUs B atMoc(epe (11BeT Heba, pedpakitus, paayra, MUPax)

393 Texnuueckue ycmpoucmea: OYKH, TIEPHCKOM, QoOToanmmapar, ONTHYECKHE
CBETOBO/IBI

4 KBAHTOBBIE ABJIEHUA

41 PaguoaktuBHOCTh. Anbda-, Oeta-, ramma-uznydeHnus. Peakuum anbda-u Oera-
pacnaja

4.2 Omnbitel Pe3epdopna o paccesauio anbba-vyactuil. [lnanerapuas Moaenb atoma

4.3 CocraB aromHor0 sigpa. M3otorbl

4.4 [lepuon nonypacnaga aTOMHBIX siACP

4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3aPSJOBOTO U MAaCCOBOTO YHCET
Qusuueckue sAGNeHUs 6 Npupode: ECTECTBEHHBIH pPaaMOaKTHBHBIA  (OH,

4.6 KOCMHUYECKHE JIYIH, PATUOAKTHBHOE M3TYICHHE IPUPOTHBIX MHHEPAJIOB, JICHCTBUE
paIMOaKTUBHBIX U3TYYEHUI Ha OpraHu3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHAWBHUIYalbHBIM JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHECPreTukKka
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IVI1 YYEHUKA

1. ®usuka, 7 kinacc/ benara B.B., JlomauenkoB U.A., [TaneOparues F0.A., AkunonepHoe
obmectBo «M3aarenscTBO «IIpocBemienne»

2. ®usuka, 8 kinacc/ benara B.B., Jlomauenkos U.A., [Tanebpatues FO.A., AkunonepHoe
obmectBo «M3maarenscTBO «IIpocBemnieHme»

3. ®usuka: 9-i kacc: 6a30BbIi ypoBeHb: yueOHukK, 9 knacc/ [leppimkun U. M., I'ytauk E. M.,
UBanos A. ., [lerpoBa M. A., Akimoreproe obmectBo «M3natenscTBo «IIpocBemienue

METOIUYECKHUE MATEPHAJIBI IUISA YUYUTEJIA

1. ®usuka. 7 knacc. 3agaHus A1 OIEHUBAHMS YUeOHBIX AOCTIKeHUN ydamuxcs / Cocr.
Oxpumenko H.A., Jluteunenko W.H., Cauex B.JI. — 2-e uzganue, nopadorannoe. — 'OY AI10
«onenxuit PUIIIO». — [lorenk: Mcroku, 2018.

2. ®usmka. 8 knacc. 3agaHus Ul OIGHUBAHUS yUeOHBIX TOCTHKeHHH ydammxcs / CocT.
Oxpumenko H.A., JlutBunenko M.H., Cauex B.JI. — T'OY HAIIO «lonenkuit PUIITIO». — JoHeuk:
Ucroxu, 2018.

3. ®usuka. 9 knacc. 3agaHus 11l OLEHUBAHUS Y4eOHbBIX JocTrxkeHuH ydammuxcs / CocT.
Oxpumenko H.A., JlutBunenko M.H., Cauex B.JI. — T'OY HIIO «/lonemkuit PUIIIO». — [loHenk:
Hcroku, 2019.

4. ®usuka. 7-9 xnacc. Coopuuk tectoBbix 3amanuii / Coct. ['aBpunosa JI.K., UcaenkoB.B.,
Oxpumenko H.A., —T'OY AI1O «loneukuit PUAIIO». — loneuk: Uctoku, 2020.

5. ®u3uka. DneKTpoHHBI cOopHUK 3ana4. 7-9 kmaccel / Coct. brnonckuii C.I1., Oxpumenko H.A.,
CamopoxoBa E.B. — 'OV HIIO «Jonenkuit PUIATIO». — [loneuk: Mctoku, 2019. 6. ®usuka:
KpaeBeAUeCKHii Kpyu3 1o goHerkumM rnpocropam. /Coct. UBanuikas C.B., Koporosckas E.M.,
Oxpumenko H.A. —T'OY HAIIO «donenxuii PUIAIIO». — Jonenk: Mctoku, 2019.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

1. Poccuiickas anexkrponHas mkoua https://resh.edu.ru/

2. bectinatabie Buneoypoku ot npoekta « Madoypox» https://iu.ru/video-lessons

3. Uudoypox https://infourok.ru/

4. Mynptuypok https:/multiurok.ru/

5. bubnmnoreka BuzneoypokoB MuTepHeTypok http://interneturok.ru/ru

6. OOpa3zoBarenpHas colmanabHas ceTh https://nsportal.ru/

7. Koncrpykrop npesenranuii http:// www.myshared.ru/

8. Enunas xomnekmus LIOP http://school-collection.edu.ru

9. Caiit g npenofaBarenei Gpu3Kky, yyamuxcs 1 Ux poaureneit http://www.fizika.ru
10. IToarotoBka k EI'D http://college.ru/fizika/
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