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[Mporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsI COCTABJICHA HA OCHOBE IMOJIOKCHHH I
TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMBbl



npezcrasieHHbx B PI'OC 00O, a takxe ¢ yuérom denepanbHoil paboueii mporpammsl BociuTanust 1 Konueniu
npenogaBaHus yueOHoro npeamera «Duszmkay.

Conepxanue mporpaMMbl Mo (U3KMKE HAmpaBieHO Ha (POpPMHUPOBAaHHE ECTECTBEHHO-HAYYHOW I'PaAaMOTHOCT!
oOydaroluxcsi ¥ OpraHu3alfio U3ydeHus (QU3UKU Ha JesATEJIbHOCTHOW OcHOBe. B mporpamme mo ¢usuk
YUUTBHIBAIOTCS BO3MOXXHOCTH yueOHOro mpeamera B peanusanuu TpeboBanuit ®I'OC OOO K TUIaHHPYEMBI)
JUYHOCTHBIM U METaNpeMETHBIM pe3yabTaTaM 00yUYeHUs, a TAK)KE MEKIIPEIMETHBIE CBS3U €CTECTBEHHO-HAYYHBL
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

[IporpamMMma no ¢u3mke ycraHaBIUBaeT pacrpeesieHue yueOHoro Marepuaa 1o rogam oOydenus (1o Kiaccam)
npeiaraeT IpUMEpPHYIO MOCIEA0BATENbHOCTh U3YYEHMSI TEM, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOT
coJlep’KaHus U y4€Te BO3pACTHBIX 0COOEHHOCTEH 00ydaromuXxcsl.

[Tporpamma o ¢usuke paspaboTaHa ¢ IEIbI0 OKa3aHUS METOAMYECKON MTOMOIIM YYUTENIO B CO3JJaHUU padouel
IPOrpaMMBI 110 Y4eOHOMY MPEIMETY.

@usnka SBISETCS CHUCTEMOOOPA3YIOIIMM JJIsi E€CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB, IOCKOJIBK
¢dusnyecKkue 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SBJICHUM, M3y4aeMbIX XUMHEH, OHOJIOrHei, acTpOHOMHUEH 1
¢u3uueckoil reorpadueil, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KAPTHHY MHpA, PEIOCTABISET HanOOoIee SICHBI
00pa3iibl MPUMEHEHHSI HAyYHOTO METOa MO3HaHUs, TO €CTh CI10co0a MOJIYyYEHHs TOCTOBEPHBIX 3HAHUIT O MUpE.

Onra w3 TJABHBIX 3a1ad  (U3HYECKOTO OOpa3oBaHHS B CTPYKType o0OImero oOpa3oBaHUS COCTOUT |
(bopMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y O0y4Yaroluxcs.

Wzyuenne ¢usnkun Ha 0a30BOM YpOBHE NpEIIOiaracT OBJAJCHUE CIEAYIOIMMH KOMIIETEHTHOCTSIMHA
XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS,

OLICHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEAOBAHNUS;

MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA J1JIS TIOJYyYEHHS BBIBOJIOB.

Lenu n3yuenus pU3MKU HA YPOBHE OCHOBHOTO OOIIero oopazoBaHus omnpeneneHsl B KoHIenmu npenoiapatu:
yueOHoro mnpeamera «duszuka» B o0OpazoBaTenbHBIX opraHusanusx Poccuiickoit denepaiuu, peannu3yroIIm:
OCHOBHBIE  00I1€00pazoBaTeNbHbIE HPOrpaMMbl, yTBepKIAEHHOW pemenueM Kosmnerum MuHHCTEPCTB
npocsetienus Poccuiickoit @eneparuu (mpotokon ot 3 nekadbps 2019 r. Ne I1K-48h).

eaun uzyyenus: pU3NKU:

NpUOOpEeTeHNEe HMHTEpeca W CTpeMIIEHHsS OOydaroluXcsi K HaydyHOMY H3YYEHHUIO HPHUPOJbI, Pa3BUTHE W
MHTEIJIEKTYaTIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HaydHOM METOJIe MO3HAHUA M (POPMHUPOBAHUE HCCIIEIOBATENBCKOIO OTHOIIEHUS |
OKPY’KaIOIIHUM SIBJICHUSIM;

(¢bopMUpOBaHME HAyYHOTO MMPOBO33PEHHUSI KakK pe3yjabTaTa W3Y4YEHHs] OCHOB CTPOCHUS MAaTepUu I
byHIaMEeHTalIbHBIX 3aKOHOB (DU3HKHU;

(¢bopMUpOBaHHUE TPEACTABIECHUN O poid (PU3UKK JUIsl PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK, TEXHUKU |
TEXHOJIOTHIA;

pa3BUTHE TPEJICTABICHUNA O BO3MOXHBIX cdepax Oyaymier npodeccCHOHATbHOU NeATEeIbHOCTH, CBSI3aHHOW
(bu3KUKON, MOATOTOBKA K AalbHEHIIIEMY O0yYEHHUIO B ’TOM HAIPaBICHUH.

JlocTikeHne TUX IIeNIel MporpaMMbl Mo (pU3MKe Ha YPOBHE OCHOBHOTO 0OIIIEro 00pa3oBaHUsI 0OECIIEUHBACTC
PELICHUEM CIIEYIOLIUX 32124

NpUOOpeTeHne 3HAHUI O JAMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX
MarHUTHBIX U KBAaHTOBBIX SIBICHUSX;

MpUOOpEeTEeHNnEe YMEHUH ONUCHIBAaTh U OOBACHATH (PU3NUYECKUE SIBJICHHS C UCIIOJIBb30BAaHNEM MOJYYEHHbIX 3HAHUM;

OCBOCHHME METOJIOB pEIIEHUS MPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BaHUEM (PHU3UUECKUX MO/IeIIe
TBOPYECKHUX M MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHH HAONIOAATh TMPUPOJHBIC SBICHUS W BBHINOJIHATH OMBITHL, J1a00OpaTOPHBIE PAOOTHI 1
9KCIIEPUMEHTAJIbHBIE NCCIIEIOBAaHUS C HCIIOJIb30BAaHUEM N3MEPUTENBHBIX TPHUOOPOB;

OCBOEHHE NPUEMOB paboThI ¢ HHPOpManuel GU3NIECKOro COoepKaHMs, BKIItOYast HH(HOPMAIHIO O COBPEMEHHBL
JTOCTIDKCHUSX (PU3UKH, aHAJIN3 U KPUTHYECKOE OIEHUBAaHNE HH(POPMAIINH;

3HaKOMCTBO CO c¢epaMu NpodecCHOHATBHOM JAEATENbHOCTH, CBA3aHHBIMU C (U3UKOM, U COBPEMEHHBIMI
TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha TOCTHKEHUSIX (PU3HUECKON HAYKH.



Ha uzyuenue ¢usuku (6a30Bblii YpOBEHb) Ha YpOBHE OCHOBHOT'O 0OIIETro 00pa3oBaHUs OTBOIUTCA 238 4acoB: |
7 xnacce — 68 dacoB (2 gaca B Hezieno), B 8 kitacce — 68 yacoB (2 yaca B Henento), B 9 kimacce — 102 yaca (3 yaca
HEJICTIIO).

[Ipeiaraemslii B mporpaMme 1o (Gpu3uKe rnepeyeHs Ja00paTOPHBIX PadOT U OMBITOB HOCHT PEKOMEHIATEIbHBII
XapakTep, YUYUTENb JAeNaeT BBIOOp MpOBEACHHs J1aOOPATOPHBIX PabdOT U OMBITOB C Y4ETOM WHIUBUIYaTbHBL
0coOeHHOCTEH OO0yYaroImuXxcs, CIUCKAa SKCIHEPUMEHTAIBHBIX 3a/laHUi, IMpeniaraeMblX B pPaMKaX OCHOBHOT
rocy/IapCTBEHHOIO SK3aMeHa Mo (PHU3HUKE.



COJAEP/KAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEro MUPA.

®uzuka — Hayka o npupone. SBieHus npupoabl. Duznyeckue SBICHUA: MEXAHUYECKUE, TEIIOBBIE
AJNEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. V3mepenue ¢usznueckux BenuuuH. Ousndeckue npudopsl. [lorpemHocts n3mepeHui
MexnyHapoaHas CUCTEMA €IUHUL.

Kak ¢usuka u papyrue ecrecTBeHHbIE HAayKHW H3y4yaloT Npupoay. EcTecTBeHHO-Hay4dHBIH METOJ MMO3HAHUS
HAOJIO/IEHUE, TIOCTAaHOBKA HAyYHOTO BONPOCA, BBIIBIKEHUE THIIOTE3, SKCICPUMEHT IO IMPOBEPKE THUIOTE3
o0BsicHeHHe HaOMI0AaeMoro siBjaeHus. Onrucanue GU3nYecKuX SABJICHUN C MOMOILBIO MOEIEH.

Jemoncmpayuu.

MexaHuyeckue, TEIIoBbIe, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

duzndeckue mpudOPsI U MPOIIeaypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM PUOOPOM.

Jlabopamopuuvie pabomot u onvimel.

OrmpezienieHne EHbI ACJICHUS KAl HK3MEPUTEIHLHOTO Iprodopa.

H3mepenne paccTOsTHUMN.

N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TeNa.

Onpenenenue pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl py MOMOIIHU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

[IpoBenenue ucciieqoBaHUs MO MPOBEPKE TMIOTE3bI: JAIbHOCTh MOJETA IIAPUKA, ITYHIEHHOTO TOPU30HTAIbHC
TeM 0oJiblie, YeM OO0JIbIIE BHICOTA MYyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEIeHUS 0 CTPOCHUHU BellleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. OMBIThI, TOKa3bIBAIONIUE TUCKPETHOE CTPOCHHU
BEILECTBA.

JIBroxkenue yactull BemiecTBa. CBs3b CKOPOCTH JBMIKEHHUS YACTHUIl C TeMmIepaTypoil. BpoyHOBCKoe ABMKEHUE
muddys3us. BzaumopaeiicTBre yacThll BEIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKHAKOCTEHM W TBEPIBIX (KPUCTAUIMYECKUX) TeT
B3anMocBsI3p MEXIy CBONCTBaMH BEIIECTB B PAa3HbIX arperaTHbIX COCTOSHHUSX U HMX aTOMHO-MOJIEKYJISIPHBIN
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Hab6mronenre 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysun.

HabGmnronenue siBnenuii, 00bICHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuwvie padbomol u onvimol.

OreHnka n1uaMeTpa aToMa METOJIOM PsiIoB (C UCToJIb30BaHUEM (hoTorpaduii).

OnbIThI 1O HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUS Ta30B.

OMBITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl.

Mexannueckoe nBrkeHue. PaBHOMepHOe M HepaBHOMepHOe nBHkeHHE. CkopocTb. CpemHsis CKOpPOCTb IIpI
HEpPaBHOMEPHOM JIB)KEHUU. Pacuér myTu u BpeMeHH JABUKEHHUS.

SBnenne uHEepHUU. 3aKOH MHEPLIMU. B3anmMoaeincTBUE TeNl KaK MpUYWHA WU3MEHEHUS CKOPOCTH JIBHKEHUS TEJ
Macca kak mepa nHeptHocTH Tena. [moTHocTh BemecTBa. CBsA3b MIIOTHOCTH ¢ KOJIMYECTBOM MOJEKYN B €IUHULL
00BEMa BelecTBa.

Cuia kak xapakTepucTHKa B3auMojieicTBrs Tei. Cuiia ynpyroct U 3akoH ['yka. MI3MepeHue cuiibl ¢ MOMOIIbK
JUHAMOMETpa. SIBeHne TAroTeHus 1 cuia TspkecTr. Cuila TshKeCTH Ha Ipyrux IiaHeTtax. Bec Tema. HeBecomocTs
CroxeHue cuil, HampaBJIEHHBIX 10 OHOM npsimMoid. PaBHoaeicTByromast cui. Cuna Tpenust. TpeHue CKONbXKEeHHS ]

TpeHue mokosi. TpeHue B Mpupojie U TEXHHUKE.
Hemoncmpayuu.
HalGmronenne MexaHU4eCcKOTo ABMKEHUS Tea.



N3mepenune ckopocTy NPSIMOIMHENHOTO ABMXKEHUS.

Habntoienue siBjeHUs] UHEPIUH.

Habnronenue u3MeHeHus! CKOPOCTH MIPU B3aUMOJICHCTBUU TeIl.

CpaBHeHME Macc 10 B3aUMOJICHCTBUIO TEII.

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON IPSIMOH.

Jlabopamopnusie pabomot u onvimel.

Omnpenenenne CKOPOCTH PaBHOMEPHOT'O BMKEHUS (IIIAPHKA B JKUKOCTH, MOJICNIN JEKTPUIECKOTO aBTOMOOMIL
U TakK Jiajuee).

Omnpenenenne cpegHell CKOPOCTU CKOJIbKEHUS OpyCcKa WK IIapUKa 10 HAKJIIOHHON IJIOCKOCTH.

Omnpenenenre MmI0THOCTU TBEPAOTO TeENA.

OmnBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTD PAcTsSHKEHHUS (eopMannn) NPy KUHbI OT MPHIOKEHHON CHIIBI.

OneIThl, JEMOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tela U XapakrTep
COIPUKACAIOLINXCS TOBEPXHOCTEH.

Paszneu 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH 1 ra3oB.

Hapnenne. CriocoObl yMEHBIIEHUS U yBEIMYCHHS AaBlieHHs. JlaBieHue rasza. 3aBHCHMOCTbH JaBJICHHUS Taza O
o0véma, Temneparypbl. Ilepemaya mnaBneHus TBEPABIMH TelaMM, >KUIKOCTAMU M razamu. 3akoH [lackais
[IHeBMaTnyeckue MamMHBL. 3aBHUCUMOCTb JaBJIEHUS JKUIAKOCTH OT TINIyOWHBI. ['mapocratnyeckuil mnapasiokc
CooOmraronuecs cocysl. ' uapaBinyecKkue MeXaHUu3MBbI.

Atmocdepa 3emnu u atmocdepHoe napiieHue. [I[puyuHbI CyIIeCTBOBaHUS BO3AYIIHON 00010uku 3emiu. Orbr
Toppuuennu. N3mepenue arMocdepHOro naBieHHUS. 3aBUCHUMOCTh aTMOC(HEPHOTO JaBJIEHHUS OT BBICOTHI Ha,
ypoBHeM Mopsi. [Ipubops! asist u3mepeHust arMoc(hepHOTO JTaBICHUSI.

JleiicTBHe KHIKOCTH M Ta3a Ha MOrpYyXEHHOE B HUX Tejo. BelTankuBaromias (apXumenoBa) cuiia. 3aKol
Apxumena. [InaBanue ten. BozayxomniaBanue.

/emoncmpayuu.

3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBaeHUs KUIKOCTHIO U Ta30M.

Coobmmaromuecst CoCyabl.

I'mppaBnuueckwuii npecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHS.

3aBUCHUMOCTH BBITATKUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela U MIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue niaBaHus Tell: MJIABaHUE WM MOTPYKEHHE Tell B 3aBUCMMOCTH OT COOTHOILIEHHUS TUIOTHOCTEH Tena I
KUJIKOCTH.

Jlabopamopuvie pabomol u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOTpyKEHHOM B )KUJIKOCTh YaCTH Tea.

Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, TOTPYKEHHOE B KHUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIIbI, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TEJA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb BBITAJIKHUBAIOLIEH CHIIbI, JEUCTBYIOIIEH HAa TEIO B JKUJIKOCTH, O
00BbEMa MOrpyKEHHOMN B )KUJKOCTh YAaCTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHMPOBAHUE JIOJKH U ONPEIEIIEHUE €€ IPy30I0AbEMHOCTH.

Paszpnen 5. PaGora u MOIIHOCTB. JDHEprus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecust pwlyara. I[IpumeHneHm
MpaBHUJia paBHOBECUs phluara k ONoky. «3omoroe mpaBuio» mexaHuku. KIIJ] mpocTeix Mexanu3moB. [IpocTsr
MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas U noteHuuanbHas sueprus. [IpeBpamienue oqHOro Buaa MEXaHU4eCKoOi
SHEPIHMH B IPYroi. 3aKOH COXPAHEHHS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpumMepsI MPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomul u onvimol.

Omnpenenenre pabOThI CHIIbI TPEHUS MPU PAaBHOMEPHOM JIBH)KEHUU Tella TI0 TOPU30HTAIBHON MOBEPXHOCTH.



HccenenoBanue ycioBuil paBHOBECHs pblyara.
N3amepenne KIIJ] HakTOHHOM TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPTrUu.
8 KVIACC

Pa3pen 6. TensioBbie IBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOEHHUS BellecTBa. Macca u pa3Mepbl aTOMOB 1
MoJieKyJ. OMbIThI, HOATBEPKAAIOIINE OCHOBHBIEC MOJIOAKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHUU.

Mopnenu TBEPAOTO, KXUIAKOTO U Ta3000pa3HOTO COCTOSHUI BemecTBa. Kpucrammmyeckue u amopdHbIe Tena
OOBsicHEeHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPABIX TEI HAa OCHOBE MOJIOKEHUN MOJEKYISIPHO--KUHETHYECKOI
teopur. CMauyMBaHUE U KaNMWLISPHBIC sIBICHUS. TeIIoBOE pacliupeHue 1 CKaThe.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHM)KCHHMS YacTULl. BHYTpEHHsIs »HEprus
CriocoObl M3MEHEHHWsT BHYTPCHHEW JHEPrHH: TEIUIoNepenadya M coBepiieHue paboTel. Buabl Terionepenadw
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3Ty4YCHHUE.

KonudgecTBo TerioTsl. YenbHas TEIIOEMKOCTh BEIIEeCTBA. TeriooOMeH M TEIUIOBOE paBHOBECHE. Y paBHEHU
TerioBoro Oananca. IlmaBneHwe m OTBepACBaHWE KPUCTAUIMUECKHX BEIECTB. YJENbHAs TEIUIOTA IUIABJICHHS
[TapooOpazoBanue u xouaeHcamus. Mcnapenue. Kunenue. YaenbHas Termiora mapooOpa3oBaHus. 3aBUCUMOCT
TEMIEPATYpPbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayXa.

DHeprus TOIMBA. Y IebHAas TEII0Ta CrOPaHusl.

[Ipunnuner padotel TeruioBbix aAuratenei KIIJ TenmoBoro aBurarens. TeroBble ABUTATENd M 3aLTUT
OKPY’KaroIlle Cpesbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SPHEPTUHU B TEIUIOBBIX IIPOIIECCaXx.

emoncmpayuu.

HaGmotenne 6poyHOBCKOTO JIBH)KEHUSI.

Ha6monenue nuddysuu.

HaGimotenne SBICHUI CMAYUBAHMS U KAIMMJUTSIPHBIX SBJICHHM.

Hab6mronenue TenioBoro pacuimpeHus Tel.

N3menenne naBiaeHus raza npu K3MEHEHUH 00bEMa M HArpEBaHUM W OXJIAXKICHHH.

[IpaBuna n3mMepeHus TeMIepaTypsl.

Bupael Terionepenayu.

OxmnaxeHue Ipy COBEpPIICHUH PabOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIJIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.

HabGmronenue kuneHusl.

Habntoienne nocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.

Moienn TEeJIOBBIX JIBUTATEIICH.

Jlabopamopuvie pabomovt u onvimel.

OMBITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

OMnBITHI 110 BBIPALIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WM caxapa.

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.

Omnpenenenue AaBleHUs BO3ayXa B OajUIOHE MITIPHIIA.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTD JIABJICHUS BO3AyXa OT €ro 00bEMa M HarpeBaHUs W OXJIAXKICHHS.

[IpoBepka TUIOTE3bl TUHEHHON 3aBUCUMOCTU JIMHBI CTOJOMKA >KUIKOCTH B TEPMOMETPUYECKOU TPYOKe O
TEeMITepaTypHI.

Habmoienne n3MeHeHusl BHYTPEHHEH YHEPTUU TeJla B pe3yNbTare Terionepeadyn U paboThl BHEIIHUX CHIL.

UccnenoBanue siBIeHUS TEMI000MEHA TTPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

OmnpeneneHre KOJIWYECTBA TEIUIOTHI, TMOTYYEHHOTO BOJON MPHU TEIJIOOOMEHE C HarpeThiM MeTalTnYeCc KU
ATHHAPOM.

Omnpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporiecca ncrapeHusl.



Ornpenenenre OTHOCUTENIbHON BIIAXKHOCTH BO3AYyXa.

Onpenenenne yaeabHON TEIIOTHI IUIaBICHUS JIbIA.

Pazjnen 7. DaekTpuyeckne u MATHUTHBIE SIBJICHUS.

DnekTpu3ainusa Tel. J[Ba pola 3JeKTpUYeCKuX 3apsaoB. BzaumopeicTBue 3apspkeHHbIX Tel. 3akoH Kyiol:
(3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJ OT BEJIMYHHBI 3apAI0B U PACCTOSHUS MEXK]TY TEJIAMH).

Onekrpruyeckoe nosie. Hanpsyx€HHOCTh 351eKTprdecKoro nojis. IIpuHnun cynepno3unuu 3JIeKTPUYECKUX IOJI€]
(Ha KaUECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTApHbIA 3ieKTpudeckuil 3apan. CtpoeHue aroma. [IpoBoIHUKH 1
JTUAICKTPUKU. 3aKOH COXPaHEHUs AIEKTPUUECKOTro 3apsija.

DNEeKTpUYECKU TOK. Y CIIOBUS CYHIECTBOBAHUS 3JIEKTPUYECKOr0 TOKa. MICTOUHMKN OCTOAHHOrO TOKa. /lelicTBu:
AJIEKTPUUECKOTO TOKA (TEIUIOBOE, XUMUUECKOE, MATHUTHOE). DJIEKTPUUECKHUM TOK B )KMJIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuwia Toka. OnekTpuueckoe HamnpspkeHue. COnpOTHBIICHHE NPOBOIAHHUKA. Y JEIBHO
CONpoTHBIIEHUE BemlecTBa. 3akoH Oma s yuyactka uenu. llocienoBaTesnbHOE W HapaiieIbHOE COEIMHEHU
IIPOBOJIHUKOB.

Pabota ¥ MOIIHOCTH 3JIEKTPHUUECKOro ToKa. 3akoH J[xoyns—JIeHma. DiexTpudeckue LEnu H MOTpeduTem
ANEKTPUYECKOM SHepruu B ObITY. KopoTKoe 3aMbIkaHuUE.

[TocTostHabie MarHuThl. B3anmoelicTBrE MOCTOSIHHBIX MAarHUTOB. MaruuTHoe mojie. MarHutHoe moJjie 3eMIIH |
€ro 3HayeHue i ku3HU Ha 3emse. OneiT Opcrena. MarHuTHOE moJie 3JIEKTpUYecKoro Toka. [Ipumenenn
AJIEKTPOMArHUTOB B TeXHUKE. JlelicTBME MarHMTHOrO IMOJs HAa MPOBOJHUK C TOKOM. OJIEKTPOIBUTATEI
MIOCTOSIHHOTO TOKa. VCIoap30BaHue 3JIEKTpOoABUTaTENIeld B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onpitel Dapanesi. SABnenue snexkrpomMarHuTHOM wHAyKIuMH. [IpaBuno Jlenma. Dnexrporenepatop. CrocoOE
MOJTyYEHUS NIEKTPUIECKON IHEPTUH. DIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOUYHUKAX SHEPTHUU.

LHemoncmpayuu.

DnekTpusanus Tel.

JIBa pojia JIEKTPUUECKUX 3apsi0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.

Y CTpoiCTBO U IEHCTBHE 3IEKTPOCKOA.

DneKTpocTaTHuecKast UHIYKIIMSL.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.

[TpoBOTHUKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTUHHUI 3JIEKTPUYECKOTO MO,

HcToYHNKY TOCTOSSHHOTO TOKA.

JlericTBUs DIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUI TOK B KUKOCTH.

I'a3oBbIi1 paspsn.

N3mepenne cuiibl TOka aMIepMETPOM.

N3mepenne 3MeKTpuYecKOoro HarpsKEHNs BOJIBTMETPOM.

Peocrar n marasuH cOnpoOTHBIICHUM.

B3auMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3JICICHHS TIOTI0COB MarHUTa.

MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarsuTHo€e noje ToKa. DIeKTPOMArHuT.

JlelicTBME MarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

UccnenoBanue sSiBIEHUS AIEKTPOMArHUTHON WHIYKITHH.

OmnbiTel Papanes.

3aBHUCHMOCTD HaIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUN €0 BO3SHUKHOBEHHS.

DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

OnbIThHI 10 HAOTIOEHHUIO SIIEKTPU3AIUU T€Nl MHAYKIIMEH U PU CONTPUKOCHOBEHUH.

UccnenoBanue AeMCTBUS DIEKTPUIECKOTO OIS HA TPOBOIHUKH M TUDJIEKTPUKH.



COopka u mpoBepKa padoThI STEKTPHUECKOH e MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiHKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSKEHMU.
Ha PE3UCTOpE.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO CONPOTHUBJIEHUS IPOBOJHHUKA OT €ro JIJIMHBI
IJIOLIAU IIOTIEPEYHOr0 CEYEHMs U MaTeprala.

[IpoBepka npaBuia CJI0KEHUS HAIPSKEHUI IIPU [IOCJIEI0BATEIbHOM COCIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia st CUIIbI TOKA MPU NapaJICIbHOM COSAMHEHUU PE3UCTOPOB.

Omnpenenenre pabOThHI MEKTPUUECKOr0 TOKA, UIYIIETO Yepe3 pe3UcTop.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO YEPE3 JaMIIOUKY, OT HAIPSHKEHUS Ha HEil.

Omnpenenenue KII/ narpesarensi.

HccnepoBanue MarHuTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHuTHOTO TIOJISl TIOCTOSTHHBIX MarHUTOB TP UX OOBEIMHEHUH U Pa3/ICIICHUN.

HccnepoBanue 1eCTBUS AIEKTPUUECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3AaMMOJICHCTBHS KaTYIIKA C TOKOM M MarHUTa OT CHJIbI TOKA I
HaIlpaBJICHUs TOKA B KaTyLIKE.

N3yuenune neiicTBUS MAarHUTHOTO TOJISI HA IIPOBOJAHUK C TOKOM.

KonctpymnpoBanue u usyueHue padoThl SIEKTPOABUTATENS.

Nsmepenne KIIJI anmekTpoaBuraTenbHON YCTAHOBKH.

OnbIThl 1O HUCCIAEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW HMHIYKLMH: HCCIIEIOBAHUE U3MEHEHHUU 3HAYCHUS |
HaIpaBJIEHUs UHIYKIIMOHHOTO TOKa.

9 KUIIACC

Pa3znen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe nBumxkeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCHUTENIBHOCTh MEXAaHUYECKOIY
IBrkeHMs. PaBHOMepHOe mpsMonMHElHHoe NBHkeHHe. HepaBHOMepHOe NpsMoiIvHENHOE nBukeHue. CpenHsis |
MIHOBEHHAsI CKOPOCTb TeJIa TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOe psMoinHeHoe nBmxenue. Coboanoe nagenue. OneiTel [Mamues.

PaBHOMepHOE nBHXKeHHE MO OKpykHOCTH. [lepron u vacrora oOpaimieHus. JIuHeilHas u yrioBasi CKOpPOCTH
LleHTpOoCTpEMHUTEIILHOE YCKOPEHHUE.

IIepseiit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuanmn cynepnosunnu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJBKEHHUS, CHJIa TPEHUS IOKOsl, IPYrHe BHJE
TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpeHHe CBOOOJHOrO mnajeHus. J{BHKeHHE IUIaHET BOKPY
Connua. [1epBast kocMuueckasi ckopocTb. HeBecoMocTh U nieperpysku.

PaBHOBecue marepuanbHO ToukH. AGCOMOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO TeNa ¢ 3aKPEIIEHHON OChK
BpauieHusi. MomeHT cuiibl. LleHTp TskecTn.

Nmnynec Tena. 3mMenenue ummynbsca. MMnynsc cuiibl. 3aKOH COXpaHEHHs] UMITYJIbca. PEakTHUBHOE IBUKEHUE.

Mexannueckass pabota U MOIIHOCTh. PabGora cun TspkecTH, ynpyroctd, TpeHus. CBsi3b 3Hepruu U paboThl
[ToreHunanpHas sHeprus Teia, MOAHATOrO Hall IIOBEPXHOCTHIO 3eMIIH. IloTeHInanbHas JHEprus CKaTOU MPYKUHB!
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTHH. 3aKOH COXPAHEHNs MEXaHUYECKOW YHEPTUH.

Hemoncmpayuu.

Habntoienne MexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX Tel OTCUETA.

CpaBHEeHHE IMyTEN U TPAEKTOPHUI IBUKEHUS OJJHOTO U TOTO K€ TEJIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

N3mepenne cKkopoCTH U YCKOPEHUs MPSIMOINHENHOTO ABUKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKCHMUS.

Habntoienue ABM>KEHUS Tella 0 OKPY>KHOCTH.

HaGnronenne MexaHMYEeCKUX SIBJICHUH, MPOUCXOAAUINX B cucTeMe oTcuéra «Tenexkay npu e€ paBHOMEPHOM I
YCKOPEHHOM JIBUKEHHH OTHOCUTEIBHO KaOMHETa (QU3HKH.



3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBI.

HaGmronenue paBeHCTBA CUJT TP B3aUMOICHCTBUN TEJ.

N3meHeHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

[lepenaya umiynbca mpu B3auMOICHCTBUU Tell.

[TpeoOpa3oBanust SHEPTUH MIPH B3aUMOICHCTBHH Tell.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHne UMITyJIbca IIPU a0COIIOTHO YIPYTOM B3aUMOJAECHCTBUU.

Habmtoienue peakTUBHOTO ABHXKEHUS.

CoxpaHeHne MEXaHU4eCKOH SHEPTHH TP CBOOOTHOM TaICHHH.

CoxpaHeHne MEXaHU4EeCKON YHEPTHH MPH IBHXKEHUU TeJia MOJ] IeHCTBUEM IPY>KUHBI.

Jlabopamopmuvie pabomol u onvimol.

KonctpynpoBanue Tpakrta A pa3roHa v JalbHEHIIEro paBHOMEPHOTO ABMKCHUS IAPUKA UITH TETIEKKH.

Omnpenernenue cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBMKEHUS apUKa 10 HAKIOHHOH IJIOCKOCTH.

Omnpenenenue ycKOpeHUs Tella MpU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIO0CKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HaualbHOH CKOPOCTH.

[IpoBepka rumoTe3bl: €Ciy MPU PAaBHOYCKOPEHHOM JIBIYKEHUH 0€3 HauaabHONW CKOPOCTH IYTH OTHOCSTCS KaK ps;
HEYETHBIX YHCEJl, TO COOTBETCTBYIOLIUE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.

Onpenenenne KodpGUITUEHTA TPSHUSI CKOJBKCHHSL.

Onpenenenne )XECTKOCTU MPYKUHBI.

Onpenenenre pabOThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJla II0 TOPU30HTAIbHONU TOBEPXHOCTH.

Omnpenenenue padOThl CHIIBI YIPYTOCTH MPU NMOIBEME Ipy3a ¢ HUCIOIb30BAHUEM HEMOBUKHOTO U TIOJIBUKHOT
0JIOKOB.

W3ydenue 3akoHa COXpaHEHUS SHEPTHH.

Pa3nesn 9. Mexannueckue Kosie0aHUsI M BOJHBI.

Konebarenbnoe nprmkeHue. OCHOBHBIE XapaKTEpUCTHUKU KoJeOaHWIl: Mepuoj, YacToTa, aMIUIUTY/a
MaremaTtrueckuil U Ipy>KMHHbBIN MasTHUKH. [IpeBpalienue suepruu npu KojaedaTenbHOM ABHKEHUU.

3aryxaomue KoneOaHus. BeiHyxkneHHole konebanus. Pe3onanc. Mexanudeckre BOJHBL. —CBOKCTB:
MeXaHU4YecKuX BOJIH. [IpojonpHbBle M momnepeuHble BOJHBL [[MHA BOJHBI U CKOPOCTh €€ pachpOCTpaHEHUS
MexaHnueckre BOJIHBI B TBEPAOM Telle, CEHCMUUYECKNE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u yIbTpa3ByK.

Hemoncmpayuu.

Habmtoienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habnronenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabntoieHne BbIHYX/IEHHBIX KoJie0aHUIl U pe30HaHca.

PacnipocTpanenue npo0IbHbIX U TONEPEUHBIX BOJIH (Ha MOJEIN).

HabntoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI pE30HaHC.

Jlabopamopuvie pabomsl u onvimol.

Onpenenenne 4acTOThI U EPHOAA KoeOaHUH MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasgTHHKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHU MOABEIICHHOTO K HUTHU TPy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IIEpHO/a KoJeOaHU NPYKUHHOTO MasiTHUKA OT Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH IEepHo/ia KoJebaHuil rpy3a, MoIBEIIEHHOT0 K HUTH, OT MacChl Irpys3a.

OnbITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTH Iepuojia KojeOaHUN MPYKHMHHOTO MasTHHKAa OT MacChl rpy3a |
HKECTKOCTH MPYKUHBI.

N3mepenune yckopeHus CBOOOIHOTO MaJeHHUS.

Pa3nes 10. D1eKTpOMarHuTHOE 1M0JIe M JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE Iojie. DJEeKTPpOMarHUTHbIE BOJHBL. CBOWCTBa 3JIEKTPOMarHUTHBIX BosH. [lkaim:
9JIEKTPOMAarHUTHBIX BOJIH. Mcnoabp30BaHNE 271EKTPOMAarHUTHBIX BOJIH JUISL COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.



Jemoncmpayuu.

CgolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

BonHoBBIE CBOMCTBA CBETA.

Jlabopamopuuvie pabomot u onvimel.

W3yuenne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Paznen 11. CBeToBbI€ IBJICHUS.

JlyueBas mopnenb cBera. Mcrounuku ceera. IIpsMonnHeliHoe pacnpocTpaHeHue cBera. 3aTmMeHuss CojHua 1
Jlynel. OTpaxkenue cpeta. [1mockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.

IIpenomiienue cBera. 3akoH mpenomieHus cBeta. llomHoe BHyTpeHHee oTpaxeHue cBeTa. lcnosbp3oBaHu
MIOJIHOT'O BHYTPEHHET 0 OTPAKEHHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xon nydeir B nuH3e. OnTudeckas cuctema Qoroanmapara, MHKPOCKONa W Teleckoma. [a3 ka
ONTHYECKasl cucTeMa. bim30pyKoCTh U 1aJbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. Clio)keHUE CIIEKTpaIbHBIX IIBETOB. Jlucmepcus cBeta.

Hemoncmpayuu.

[IpssMonuHENHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[TonyuyeHnne n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTHyeckuii CBETOBOI.

Xox myueit B coOuparoiiei JInH3e.

XoJ J1ydeil B pacCenBarolel JIUH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[TpuHumn neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mogens riaza.

Pa3noxxenue 6enoro ceera B CEKTP.

[Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnepoBanue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOIO JIyda OT yrija HaJeHHUs.

N3ydeHne xapakTepuCcTHK M300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.

HccnepoBanue 3aBUCMMOCTH yIJla IPEJIOMJIEHHS CBETOBOIO Jiyda OT yria MaJeHHs Ha TPaHUIE «BO3IYyX-
CTEKJIO».

[Tonmy4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTUH3HI.

Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3BI.

OMnBITH IO PA3IOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIE (PUIIBTPBI.

Pa3znea 12. KBantoBble siBJIeHHS.

OmneiTel Pesepdopna u ninanerapHas mozaens atoMa. Mozens atoma bopa. Mcnyckanue U NOTrioneHUE CBET:
atomoM. KBaHThI. JInHEWUaThie CIEKTPBHI.

PanuoakTtuBHOCT. Anb(a-, OeTa- 1 ramma-uznydeHus. CTpoeHre aToMHoro sijapa. HykiioHHas MoJienb aTOMHOT
anpa. M3otonsl. PaguoaktuBHble npeBpaienus. [lepuoa nomypacmnaga aTOMHBIX SIED.

SnepHbie peakuyy. 3aKOHBI COXpAaHEHHS 3apsAJ0BOI0 U MAacCCOBOTO YUCEN. DHEPrHsl CBSI3U aTOMHBIX siep. CBs3l
Macchl ¥ 3Hepruu. Peakunu cuntesa u nenenus sep. Mcrounuku sneprun ConHua v 3BE31.

AnepHas sHepreTuka. JleMcTBUS paMOaKTUBHBIX N3JIy4EHHUH Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUS U MOTJIOIIEHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmoienue TpekoB B kamepe BunbcoHa.

PaGota cuérurka HOHU3UPYIOMINX U3TYUSHHH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.



HabmtoieHne CITONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIYUCHUSI.

HccnenoBanue TpeKOB: M3MEPEHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY TTyTH (110 hoTOorpadusim).

N3mepenne paaroakTUBHOTO (OHA.

IToBTOPUTENBHO-00001IAK0 M MOTYJIb.

[ToBTOPUTENBEHO--0000IIAIONUI MOAYNIb TPEIHA3HAYCH JJIs CHUCTEMATH3allid U OOOOIICHUS TMPEIMETHOT
COJIEp’KaHUsI U OIbITa JEATEIBHOCTH, MPHUOOPETEHHOrO MPH HM3YyYEHUH BCEro Kypca (U3MKH, a TaKXKe UL
MOJTOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy MO (u3HKe s O0OydJaromuxcsi, BBIOPABIIUX 3TO
y4eOHBIN TIPEeIMET.

[Tpu M3y4eHUn TaHHOTO MOMAYJIS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI ICATEILHOCTH, HA OCHOBE KOTOPBL:
oOecrieunBaeTcs JOCTHKEHHE NPEIMETHBIX U METalpeAMETHBIX I[UIAHUPYEMbIX pPE3yJIbTaTOB OOyuUeHUs
dbopMupyeTCs eCTeCTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB MCCIIEAOBAHUS SIBICHUI TTPHPOIE
U TEXHUKHU, OBJAJICHUE YMEHUSIMU OOBSICHATH (DU3MUECKHUE SIBJICHHS, MPUMEHSS IMOJIyYeHHbIE 3HAHUS, pellar
3a/1a4y¥, B TOM YUCJIC KAYEeCTBEHHBIC U IKCIICPUMEHTAIbHBIE.

[IpuHIMIHATBEHO JESATENLHOCTHBIN XapaKTep JaHHOTO pasjielia peaqu3yercsl 3a CYET TOro, YTO OOyYarOIIUEC:
BBITIOJTHSIOT 33J]aHMsI, B KOTOPBIX UM MPEJIaracTcs:

HA OCHOBE IOJYYCHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBSACHATH (PU3UYECKUE SIBICHUS B OKPYXKAOIIel
MIPUPOJIC U TIOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJbI MCCIENOBaHUS (PU3NYECKHUX SIBICHUN, B TOM YHCIE JUISl TPOBEPKU TUIOTE3 1
MOJTyYEHUS] TCOPETHUECKUX BHIBOJIOB,

OOBSICHATh, HAay4HbIE OCHOBBI HauOoliee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTUH, HalpuMmep
MPAKTUYECKOTO MCIIOIH30BAHMS PA3IMYHBIX HCTOYHUKOB YHEPTHH HA OCHOBE 3aKOHA MPEBPAICHUS M COXPAHCHH:
BCEX M3BECTHBIX BHIOB PHEPTHH.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOTPAMMBI IO PU3UKE HA YPOBHI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenue ¢u3uKu Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs HANpPaBICHO HA JOCTH)KEHHUE JTHMYHOCTHBIX
MCTAIIPCAMCTHBIX U IMPECAMCTHBIX O6pa3OBaT€JILHbIX PE3YyIbTATOB.

B pesynprate u3ydeHus UMK Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus y oOydaromierocs Oyay
c(OpPMHUPOBAHBI CIETYIONIUE TUIHOCTHBIC PE3YJIbTATHl B YACTH:

1) naTpuoTHYeCKOro BOCIUTAHUSA:

- IPOSIBJICHNE UHTEPECA K KICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NUECKOI HAyKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTH K aKTUBHOMY YYacTHUIO B 0OCY>KJ€HIH OOIIECTBEHHO 3HAYUMBIX U ATHUECKUX MPOOIIeM, CBS3aHHBL
C TMPaKTHYECKUM MPUMEHEHUEM JOCTIKEHUH (DU3HKH;

- OCO3HaHHE BaKHOCTU MOPaIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHMSA:

- BOCIIPUATHE ICTETUYECKUX KauecTB (PU3MUYECKOI HAyKH: €€ rapMOHUYHOI'O MOCTPOEHUS, CTPOTOCTH, TOUHOCTH
JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOW HAayKM KaK MOIIHOTO HMHCTPYMEHTAa IMO3HAHWS MHpPA, OCHOBBI Pa3BUTH.
TEXHOJIOTHi1, BAYKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

- pa3BUTHE HAYYHO JII0003HATENFHOCTH, MHTEpPECA K UCCIIET0BATEIBCKON ACATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBLHOI0 GJIATONOTYYHS:

- OCO3HAHHE LIECHHOCTH 0€30M1acHOr0 00pa3a >KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MUPE, BAXKHOCTH IIPABHUL
0e30MacHOro NMOBEICHUsI Ha TPAHCIIOPTE, Ha JOPOrax, ¢ JMIEKTPUUYECKUM U TEIUIOBBIM 000PYIOBAaHHEM B JIOMAIIIHU:
YCIIOBUSIX;

- chopmupoBaHHOCTH HaBbIKa peIeKCUU, MPU3HAHUE CBOETO IpaBa HAa OMIMOKY M TAKOTO e MpaBa y APYror
YeJI0BEKa;

6) TPy10BOr0 BOCIIUTAHUA:

- AKTUBHOE Y4acTHE B PEIICHUU MTPAKTUYECKHX 3aJ1ad (B paMKax CeMbH, 00pa30BaTeIbHON OpraHU3aliuu, ropo/a
Kpasi) TEXHOJIOTUYECKOU U COLMaIbHON HAPaBIEHHOCTH, TPEOYIOUIUX B TOM YUCIE U (PU3HMUECKUX 3HAHUII;

- UHTEpEC K NMPAKTUYECKOMY M3y4eHUIO Ipodeccui, CBI3aHHBIX C PU3NKOM;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA

- OpHEHTalMs Ha MpUMEHEHHE (PU3MUEeCKMX 3HAaHUU JUIs pelleHus 3aJad B o0JacTh OKpYKarouledl cpeibl
MJIAHUPOBAHUS OCTYNIKOB U OLEHKH MX BO3MOKHBIX MMOCIEACTBUI IJIsi OKPYKAIOIIEH Cpebl;

- OCO3HaHMeE IN100ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U IyTeH UX pelIeHHUs;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMAIBHON M NPUPOAHOH Cpebl:

- IOTPeOHOCTh BO B3aMMOJIEHCTBUH MIPH BBINOJIHEHUN UCCIIEIOBAaHUI U IPOEKTOB (hPHU3HUECKON HANPaBIE€HHOCTH
OTKPBITOCTh ONBITY U 3HAHUAM JIPYTUX;

- IIOBBIIICHUEC YPOBHSA CBOEH KOMIETEHTHOCTH gepe3 NPAKTHICCKYIO JCATCIbHOCTD,

- MOTpPeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWU, B TOM 4ucie (HOPMYITHpPOBATH HAEU, TOHATHUS, TUIIOTE3bI (
bu3IeCKUX 00BEKTAX U SIBJICHUSX;

- 0co3HaHue Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (pU3UKu;

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;

- CTpEMJICHHE aHaJM3WPOBATh WU BBIABISATH B3aMMOCBSI3U MPHUPOJBI, OOIIECTBA U SKOHOMHKH, B TOM YHCIE |
UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHU;

- OIIEHKAa CBOMX JCHCTBUI C YIETOM BIHSHUS Ha OKPYKAIOIIYIO CPENlY, BO3MOXKHBIX TTI00ATBHBIX MOCIEICTBUH.

METANIPEIJMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOeHUs Mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOTO 00IIEro oopa3zoBaHus y 00y4aromieroc:
OynyT chopMUpOBaHbI MeTanpeAMeTHbIe pe3yJbTAaThl, BKIIIOYAIOIINE [I03HABATEIbHbIE YHUBEPCATbHbIE YUECOHbI



JecTBUS, KOMMYHUKAaTUBHBIC YHHBEpCaJlbHbIE y4deOHBbIC NEHCTBHS, PEryJIATUBHBIC YHUBEpPCAIbHbIE YYEOHBI
IEUCTBUSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jiornyeckue aeicTBHA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHHIA);

YCTaHABJIMBATh CYIIICCTBEHHBIN NIPU3HAK KIacCHU(UKAIIMKN, OCHOBAHHUS JIJIsl 000OIIEHUS U CPAaBHECHHS,;

BBISBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEUMs B paccMaTpuBaeMbIX (akTaxX, TaHHBIX M HAOIIOJCHUSX
OTHOCSIIIIUXCS K PU3UUECKUM SIBJICHUSIM;

BBISBJISTH IPUIMHHO--CIICJACTBCHHBIE CBSI3U MPH H3yYCHUH (PU3NICCKUX SIBJICHUN U TIPOIECCOB, JENIaTh BBIBOIHI |
WCITOJIb30BaHUEM JCAYKTHUBHBIX W HMHIYKTUBHBIX YMO3AKIIOUEHUH, BBIJIBUTaTh THIIOTE3bI O B3aHMMOCBS3SE:
(bU3HYECKUX BEIINYHH,

CaMOCTOATENILHO BBIOMpATH CIIOCO0 pelieHus yaeOHOH (U3HYecKor 3a1aun (CpaBHEHUE HECKOJIBKUX BapHAHTO]
pelieHus, BEIOOp Hanboee MOAXOASIIETO C YIETOM CAMOCTOSITEITFHO BBIICIICHHBIX KPUTEPHUER).

Ba3zoBble ncciienoBarebcKne JeHCTBHA.

HCII0JIH30BaTh BOIPOCHI KaK UCCIIEN0BATENLCKIUI HHCTPYMEHT MTO3HAHUS;

MPOBOAUTHh IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY ONBIT, HECIOXHBIA (U3MUECKUH HKCIEPUMEHT
HEOOJIBIIIOE HCCIIEOBaHNE PUBNUYECKOTO SIBIICHUS;

OLICHHBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(POPMAIUIO, MOJYyYEHHYIO B XOJE€ HCCIEAOBAHUS HWIII
HKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYITUPOBATH 000OIIEHUSI U BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHOTO HAOIIOJIEHUS, OIBITA
HCCIICIOBAHUS,

MIPOTHO3MPOBATh BO3MOXKHOE JlajibHEHWIee pPa3BUTHE (PU3WYECKMX TIPOILIECCOB, a TaK)Ke BBIJIBUTAT
MPEANOI0KEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTAaX.

PabGora ¢ undopmanmeii:

MPUMECHSITh Pa3IMIHBIC METOJbI, HHCTPYMEHTBI M 3aIPOCHI MPU MOUCKE M O0TOOpE MHPOPMAIIUU WIIH JTaHHBIX !
yu€TOM MPEATIOKEHHOMN yueOHOM pusnueckoi 3a1auu;

aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH WH(OOPMAIMIO PA3IMYHBIX BUIOB U (POPN
MIPE/ICTABIICHHUS;

CaMOCTOATENIHO BHIOMPATh ONTUMAIBHYIO (JOpMY TIpeICTaBICHUs] HHPOPMALIMK U WIUTFOCTPUPOBATH PEIIacMbl
3a/1a4¥l HECJIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOUW rpadukoil 1 MX KOMOMHAIUSIMH.

KoMMyHuKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

B X0Jie 00CYXJIeHUsI yueOHOTo MaTepualia, pe3yabTaToB TaOOPaTOPHBIX paOdOT U MPOEKTOB 3a/1aBaTh BOIMPOCHI I
CyIlecTBy 0OCYyXJaeMoil TeMbl W BBICKA3bIBaTh WJCH, HAIICJICHHbIE HA pEIICHHE 3aJaud U TOJIepKaHU
0J1arokenaTelIbHOCTH OOIICHHMS

COTOCTABIIATh CBOM CYXKJIEHUSI C CYXIEHUAMH JAPYTMX YYaCTHUKOB JMajiora, OOHApYKUBATh Ppa3INuve I
CXOJICTBO ITO3UIIHM;

BBIPAXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO TPEJCTABIATH PE3YNbTAThl BBITOIHEHHOTO (U3NYECKOTO OMbITa (IKCIEPUMEHTa, HCCIeI0BaHUS
MIPOEKTA);

MOHUMATh U UCIOIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBHUIYaTbHOU PabOThI MPH PEIICHUH KOHKPETHOI
buznyeckoil npoOIemsl;

MIPUHUMATD 1I€JI1 COBMECTHOM AESATENbHOCTHU, OPTaHU30BBIBATH JCUCTBUS MO €€ JOCTUXKEHHUIO: PaclpeleisT
posi, 00CYXKIaTh MPOIIECCHI U Pe3yIbTaThl COBMECTHOM pabOoThI, 00001aTh MHEHUSI HECKOJIBKUX JIFOICH;

BBITIOJTHATH CBOIO 4acTh PabOTHI, JOCTUTAs KAUECTBEHHOTO pe3y/IbTaTa M0 CBOEMY HAIPABICHUIO U KOOPIUHUDPY:
CBOM JICKCTBUSA C APYTUMHU YWICHAMH KOMaH/IbI;

OILICHUBATh KAa4eCTBO CBOETO BKJAJa B OOIIMU MPOAYKT MO KPUTEPHSIM, CAMOCTOSITENHEHO C(HOPMYIUPOBAHHBIN
YY9aCTHHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA



Camoopranuszaums:

BBISIBIISATH MIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOUIUX AJIs peIieHus] (PU3MUECKUX 3HAHHIA;

OPHEHTUPOBATHCS B PA3IMYHbBIX [OJIX0AAX MPUHATUSA PelIeHUH (MHIMBUYaIbHOE, IPUHIATHE PELICHUS B IPYIIIIE
IIPUHSTHE PELLICHUN TPYIIIOi);

CaMOCTOSITEJIbHO COCTAaBJISITh AITOPUTM pelIeHHs] (PU3MUecKOW 3aJaud WIM IUlaHA MCCIENOBAHUSA C YYETO!
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEeHTHPOBATh NpeJiaraéMble BApUaHTHI pEIICHHH;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLHOHAJILHBIH HHTEJIEKT:

JlaBaTh a/IeKBATHYIO OLICHKY CUTYallUu U IIpeJylaraTh IUlaH €€ N3MEHEHHUS;

OOBSICHATh  NPUYMHBI  JOCTIDKCHHS  (HEIOCTM)KEHHUS)  pe3yibTaTOB  JEATEIbHOCTH, JaBaTh  OLEHK
pUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBINOJHEHHS (DPU3UYECKOTO HCCICTOBAHUS WL
IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIUXCS CHUTyallUd, YCTAHOBJIEHHBIX OLIMOOK, BO3ZHHUKIIN:
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSM;

CTaBUTb c€0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa UM JUCKYCCUM Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBHI
HaMEpEeHUs U JIOTUKY Jpyroro;

MIPU3HABATH CBOE MPABO Ha OUMIMOKY MU peuieHnn (HU3NYECKHX 3a7ad WIN B YTBEP)KICHHUIX HA HAYYHBIC TEMBI 1
TaKoe ke MPaBO JIPYyroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyuenuss B 7 KJjacce MpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkKar:
c(OPMHPOBAHHOCTH y O0YJAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE U XUMUYECKHE SBICHUS, HAOMIOEHUE, IKCIEPUMEHT, MOJEIb, TUIO0TEe3a
eIMHUIBl (U3MYECKUX BEIMYHMH, aTOM, MOJICKYJIa, arperaTtHbleé COCTOSHHS BemiecTBa (TBEPIOE, KHUIKOE
ra3oo0pa3Hoe), MEXaHHYECKOE JBIKEHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJIUHEHHOE), TPACKTOPUS
paBHOJIEHCTBYIOMIAs cuia, nedopmarnius (yrpyras, IiiacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

pasnuyath sBiIeHUs (Ouddy3us, TEIIOBOe JBM)KEHHE YacTHUIl BEUIECTBA, pPABHOMEPHOE JIBM)KEHUE
HEpaBHOMEPHOE JBI)KCHUE, WHEPIHs, B3aWMOJICHCTBHE TEJN, paBHOBECHE TBEPABIX TeNl C 3aKPEIUIEHHON OCHH
BpallleHus1, Tiepefadya AaBIeHUsS TBEPABIMHU TelaMH, KUIKOCTSIMH U Ta3aMH, aTMOC(EepHOe NaBleHHUE, IIaBaHU
TEJ, TPEBPALICHUS MEXaHWYECKOW SHEprhH) MO ONHCAHWIO HX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOe SBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKHUX SBJICHUN B OKPYXKAIOMIEM MHUpE, B TOM YUCIE (PU3NIESCKH
SBIICHUSI B TIPUPOJIE: IPUMEPHI ABMKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B KMBOW M HEKUBOHW MPHUPOJE, NEHCTBU
CHJIBI TPEHHS B TNPHPOJIE M TEXHHKE, BIUSHHE aTMOC(HEPHOTO MABICHHS Ha XHMBOW OPraHW3M, IUIaBaHUE PHIC
pblYary B TeJle YeIOBEKa, MPH ITOM IEPEeBOAMTH MPAKTUYECKYIO 3a/auy B Y4E€OHYIO, BBLACIATH CYLIECTBEHHBI
cBOicTBa (IpU3HAKN) PU3NYECKUX SBIICHUI;

OIUCHIBATh U3yUYCHHbIE CBOMCTBA TN M (PU3MUECKUE SIBJICHUS, UCIOIb3Ys (pr3nUecKre BEIMYUHBI (Macca, 00bEM
TUTOTHOCTP BEIIECTBA, BPEMS, TyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CHJIa YIIPYTOCTH, CHIIAa TSKECTH, BEC TEeNa, CHIT
TpeHusi, AaBleHHe (TBEPIOTO Teia, KUAKOCTH, ra3a), BHITAIKUBAIOLIAs CHJIA, MEXaHHUYecKass paboTa, MOILIHOCTE
TUIEYO CHJIBI, MOMEHT CHIIBI, KO9()(UIIMEHT MONIe3HOTO JCHCTBUSI MEXaHW3MOB, KHHETHUYECKass U MOTEHIHAbHA:
SHEprus), Ipu ONMUCAHUH MPABUILHO TPAKTOBATh (PU3UUECKUN CMBICI MCIIOIb3YEMbIX BEJIHMUUH, UX 0003HAYCHHUS I
€IMHUIIBl (PU3UYECKUX BEJIWYHH, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PH3MUECKYIO BETHYUHY C JPYTHMI
BEJIMYMHAMU, CTPOUTH IPaUKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS W MPOIECCHI, UCTIONB3Ys MPaBUIa CIOKEHUS CHII (BIOM
OJTHOW TpsIMOIi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBUIO paBHOBecHs pblyara (6J0Ka), «30J10TO
NPaBUJIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHWYECKOH PHEPTuH, MPU ITOM JaBaTh CIOBECHYIO (OPMYITHPOBK!
3aKOHA M 3aIlMCBhIBATh €M0 MAaTEMaTHUECKOE BbIPAXKECHUE;



OOBSICHATh (PU3MUECKUE SIBJICHMSA, IPOLECCHl M CBOWCTBA TN, B TOM YHCIE M B KOHTEKCTE CHTYallH]
IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO--CIIEACTBEHHBIE CBSA3H, CTPOUTH O0BsACHEHHE U3 1-
2 JOTMYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3y4eHHBIX CBOMCTBA (U3MYECKUX SIBICHUH, (PU3NYECKHX 3aKOHA MWl
3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1—2 NeHCTBHA, MCHONB3ys 3aKOHBI M (HOPMYJIbI, CBS3BIBAIOIIME (DU3HUECKU
BEJIMYMHBI: Ha OCHOBE aHAJIN3a YCIOBMs 3a/ayd 3alMChIBaTh KpPAaTKOE YCIOBHME, MOJCTABIATh (PU3NUECKU
BEJIMYMHBI B (POPMYIIBI M IPOBOAUTE PACUETHI, HAXOAUTH CIIPABOYHBIE TaHHBIC, HEOOXOMMBIC JUIsI pEIICHHS 3a/1aY
OLIEHUBATh PEATMCTUYHOCTD MIOJYYEHHOH (pU3MUecKOi BEIMYHHBI,

pacrio3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh MNpPHU TOMOLIM (PU3UUYECKUX METOJIOB, B OIMCAHMI
UCCIIEIOBaHMS BBIIEISTH [IPOBEPIEMOE IPEIIOI0KEHHE (TUIIOTE3Y), pa3yaTh U HHTEPIPETUPOBATH MOJYUECHHBII
pe3yabTaT, HAXOUTh OIIMOKH B XOJI€ OMbBITA, AETIaTh BBIBOBI 10 €T0 Pe3yiIbTaTaMm;

IIPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (U3UYECKUX SBICHUNH WM (PU3MYECKMX CBOMCTB Tell: (POPMYJIHPOBATI
IpOBEpsIEMbIE TPEATIONIOKEHHS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHUS, 3aIHCHIBATD XOJ OTIBIT:
U GOpMyJINPOBaTh BHIBOJIBI,

BBINIOJIHATE IPSIMbIE H3MEPEHUS PAcCTOSHHS, BPEMEHH, MacChl Tela, O0bEMa, CUJIBI U TEMIIEpaTyphbl
UCIIOJIb30BAaHUEM AHAJOrOBBIX M LU(POBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUs MPUOOPOB € YyYETOM 3aJaHHOI
a0COTIOTHOW MOTPEIIHOCTH U3MEPEHU;

IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (pU3MUecKol BEIMUYMHBI OT APYrod C MCIIOJIb30BAaHUEM IPSIMBL
U3MEpPEHUIl (3aBUCUMOCTH IYTH PaBHOMEPHO IBMXKYLIETOCs Tejda OT BPEMEHHU JABM)KEHUS Tella, CHJIbI TPEHMU.
CKOJIBXKEHHUS OT Beca Tella, KauecTBa 00pabOTKM MMOBEPXHOCTEH TeNl M HEe3aBUCHUMOCTH CHJIbI TPEHHUS OT IJIOLIA])
CONPUKOCHOBEHMSI TE€J, CUJbl YINPYrOCTU OT YHJIMHEHUS NPYKHUHbBI, BBITAJIKUBAIOLIEH CHIBI OT OO0BEM
HOrpyKEHHOM 4YacTU Teda U OT IUIOTHOCTU JKUAKOCTH, €€ He3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT IIyOWHBI, H:
KOTOPYIO IOTPYKEHO TEJIO, YCJIOBUM IJIaBaHUS TEJ, YCJIOBUI paBHOBECHS pbluara U OJIOKOB), y4acTBOBATH
IUTAHUPOBAHUM Y4€OHOI'O HCCIIEI0BAaHMs, COOUPATh YCTAHOBKY UM BBIIOJIHATH U3MEPEHUS, CIeNysl IPEAIOKECHHOM!
iany, UKCUPOBATH PE3YIIbTATHI MOTYYSCHHOHN 3aBUCUMOCTH (PU3NYECKUX BEITMYMH B BUJIC TIPEAJIOKEHHBIX TAOIHI
U rpaUKoB, /1e1aTh BBIBO/BI 110 pe3yabTaTaM HCCIeI0BAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpEeHHs (PU3MUECKUX BENIWYHH (IUIOTHOCTH BEIIECTBA JKUIAKOCTH M TBEPIOTO TeEla
CHJIa TPEHMSI CKOJIBKECHMS, JaBIICHUE BO3lyXa, BBITAJIKUBAIOLIAs CHJIA, ACUCTBYIONIAs HA IIOIPYKEHHOE B )KUJIKOCT!
TeNO, KO3 UUIMEHT MOJIE3HOI0 JEHCTBUS IMPOCTHIX MEXAHU3MOB), CIEAys NPEIJIOKEHHON WHCTPYKLUU: TIp]
BBINOJIHEHUH U3MEPEHUH cOOUpaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIATH 3HAUCHHE UCKOMOM BEJTMUUHBI;

co0JIr0AaTh MpaBula TEXHUKH 0€30IIaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000pYAOBaHUEM;

yKa3blBaTh TMPHUHLHUIBI JEHCTBHS NPUOOPOB M TEXHMYECKHX YCTPOWCTB: BECBHl, TEPMOMETpP, AMHAMOMETP
cooO0IaroIIMecs COCybl, 0apoMeTp, pblyar, MOABUKHBINA 1 HETIOABMKHBIHN 00K, HAKJIOHHAS MJIOCKOCTH;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB C OMOpPOH Ha M
onucaHus (B TOM 4YHCIE: MOAIMIMIHUKYA, YCTPOMCTBO BOAOIPOBOAA, T'HAPABIMYECKUNA Ipecc, MaHOMET]
BBICOTOMED, MOPILIHEBON HACOC, apEOMETP), UCIIOJIB3YsI 3HAHUS O CBOMCTBAX (pU3MUECKUX SBICHUN U HEOOXOAUMBI
¢uznyecKue 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOANUTH MpPUMEPHl (HAXOAUTh HH(GOPMALMIO O TMpHUMEpax) MPaKTHYECKOI'O HCIOJIb30BaHUS (PU3HUECKIL:
3HaHWUW B MOBCEAHEBHOM JKMU3HU AJIs oOecreueHus: 0€30MacHOCTH MpHU 00pallleHuu ¢ IprudopaMu U TEXHUYECKHUMI
YCTPOMCTBaMHU, COXpAaHEHHUS 3/JOPOBbs U COOJIOICHNS HOPM SKOJIOTHYECKOT0 MOBE/ICHUS B OKpYKaroleil cpene;

OCYILIECTBIATH OTOOp MCTOYHHUKOB HH(OpManuu B HHTepHEeTe B COOTBETCTBUU C 3a/JaHHBIM TIOHCKOBBIN
3arpocoM, Ha OCHOBE MMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHUS PA3IMYHBIX MCTOUHUKOB BBIICNATH HH(OPMAIIHIO
KOTOpas SIBJISIETCS IPOTUBOPEUMBOI MIIM MOKET ObITh HETOCTOBEPHOM;

UCMOJb30BaTh TPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUN HAaydyHO--TIONMYJSIPHYIO JIUTEparypy (usnueckor
coJiep’KaHusl, CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT, BiaieTs NpuéMaMyu KOHCIEKTUPOBAHUS TEKCTa
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHbIE U YCTHbIE COOOLIEHHUSI Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMaIH
(Gu3MUecKoro cojaepkaHus, B TOM YMCIIe MyOJMYHO JeNaTh KpaTKue COOOIIEHHs O pe3ylbTaTax MpPOEKTOB HIII
yu4eOHBIX HCCIEAOBAaHUN, MPU ATOM I'PaMOTHO HCIOJIb30BaTh M3YUEHHBIH MOHATUNHBIA ammapaT Kypca (QHU3UKY
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEH;



IIPU BBIMTOJHEHUN YYEOHBIX MPOEKTOB M MUCCIIEA0BAHHUN pacHpeaesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH
NIOCTaBJIIEHHBIMU 33/1a4aMH, CIEAWUTh 3a BBIIOJHEHHWEM IUIaHA JCHCTBUM, aJ€KBATHO OLIEHMBATh COOCTBEHHHBII
BKJIaJ] B JEATEIBHOCTb TPYIIIbI, BBICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJECHCTBHE, YUMUTHIBAS MHEHU
OKPY’KaIOLIHX.

K konmy oOydenus B 8 KJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpPaXKar:
Cc(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

UCIIOJIb30BaTh IOHSTHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHHE aTOMOB M MOJIEKYJI, arperaTHbl
COCTOSIHUSL BEIIECTBA, KPUCTANIMUYECKUE U aMOP(HbIC Tea, HACBIEHHbI M HEHACBILICHHBIH Map, BJIAXKHOCT!
BO3/lyXa, TEMIEparypa, BHYTPEHHsISI SHEPrus, TEIJIOBOM JIBUraTellb, 3JEMEHTAPHBIM 3JIEKTPUUYECKHUI 3aps]
JIEKTPUUECKOE 10JI€, IPOBOIHUKHU U JUIIEKTPUKH, TOCTOSHHBIHN 3JIE€KTPUUECKUI TOK, MarHUTHOE T0JIE;

pa3nuyath sSBJICHUS (TEIUIOBOE PACUIMPEHUE U C)KaTUE, TEIUIoNepeaaya, TEIUIOBOE PAaBHOBECHE, CMadyMBaHUE
KallWIJSIPHBbIE SIBICHUS, HCHApeHHe, KOHJEHCAlus, IUIaBJIEHUE, KpHUCTAIM3alus (OTBEpAEBaHUE), KUIICHHUE
TeruIonepenadya (TEIIONPOBOJHOCTb, KOHBEKLUS, M3IIy4EHHE), JJIEKTPU3alMs TeJ, B3aUMOICHCTBHE 3apsIOB
JeUCTBUS AIIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHICTBHE MarHUTOB, JAEHCTBUE MArHUTHOTO IO
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKLHS) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOB
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHUN B OKpY)XKAlOIIEM MHUpE, B TOM 4HCIe (PU3MUECKU
SBJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KAaNWUIAPHBIE SBJICHUS B MPUPOJE, KPUCTAJUIBI B MPHPOJIE
m3nyuenne CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHETra
JJIEKTPUUECKUE SIBIIEHUS B aTtMocdepe, 3JIEKTPUYECTBO >KMBBIX OPraHM3MOB, MarHUTHOE MoJe 3eMJ, Jpei(
IIOJIFOCOB, POJIb MAarHUTHOI'O MOJIS JUIs )KM3HU Ha 3emiie, MOJSIPHOE CUSHUE, IPU 3TOM [1E€PEBOJIUTH NMPAKTUYECKYH
3aa4y B yueOHYI0, BBIIEIISATH CYLIECTBEHHbIE CBOWCTBA (IPU3HAKM) (PU3UUECKUX SBICHUM;

OIMCHIBATh U3YYCHHBIC CBOMCTBA TE M (PM3UUECKUE SBICHUS, UCTIONB3YS (PU3NIECKHE BETHUUHBI (TEMIIEpaTypa
BHYTPEHHSS 3HEPrusi, KOJIMYECTBO TEIJIOTHI, Y/AEIbHAs TEMJIOEMKOCTb BELECTBA, YAEIbHAs TEIJIOTa IJIaBJICHUS
yaenbHas TemIoTa napooOpa3oBaHUs, yAeNbHas TEIJIOTa CrOPaHMs TOIUIMBA, KOA(D(UIIMEHT MOIe3HOTro IeHCTBIL
TEIUIOBOM MAaIlIMHbI, OTHOCUTEJbHAsl BJIAXKHOCTb BO3AYXa, JJIEKTPUUYECKUH 3apsl, CUia TOKa, 3JIEKTPUYECKO
HaNpsDKCHUE, CONPOTUBICHHWE TIPOBOJHHKA, YIEIBHOE CONPOTUBJICHUWE BEIIECTBA, padOTa W MOIIHOCT!
JIEKTPUUYECKOr0 TOKa), IPU ONUCAHUM IPABUIBHO TPAKTOBaTh (DPU3MYECKHI CMBICT MCIIOJIb3YEMbIX BEIMYUH
0003HaYeHMUs] U €AMHULBI (PU3UYECKUX BEIMYMH, HAXOAWUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (U3HYECKYH
BEJIMYHMHY C APYTUMH BETMUYMHAMM, CTPOUTH Tpa(UKU N3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS M MPOLECCHl, MHCIOJIb3yd OCHOBHBIE IIOJIOKEHHU:
MOJIEKYJISIPHO--KHHETUYECKOH TEOPUHM CTPOEHUS BEIIEeCTBA, MPUHIMII CYNEpHO3ULMHU MMoJiell (Ha KauyecTBEHHON
YPOBHE), 3aKOH COXpaHEHUs 3apsana, 3akoH Oma Juid ydacTka Iend, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHU.
SHEpruH, MpHU 3TOM JaBaTh CIIOBECHYIO (POPMYINPOBKY 3aKOHA U 3alIMCHIBATh €r0 MaTEMATUUYECKOE BBIPAKEHHE;

OOBSCHATh (PU3MYECKUE TIpOLleCChl U CBOMCTBA Teld, B TOM 4YHCIE€ W B KOHTEKCTE CHUTYalul
PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATh NPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH O0OBsICHEHNE U3 1—
JIOTUYECKHUX ILIAaroB ¢ Omopod Ha 1—2 W3y4eHHBIX CBOMCTBA (M3MUYECKUX SBIICHUH, (PU3MUECKUX 3aKOHOB HJII
3aKOHOMEPHOCTEH;

pemars pacy€THble 3aJaud B 2—3 JEHCTBUS, WCIOJIBb3Yys 3aKOHBI M (OPMYJIbI, CBS3bIBAOLIME (PU3NUECKH
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHs 337a4y 3allMChIBaTh KPATKOE YCIOBHE, BBIABIATh HEAOCTATOK JAHHBIX UL
pelieHus 3ajadyu, BHIOMpATh 3aKOHBI U (OpPMYJibl, HEOOXOIUMBIE i €€ pelIeHMs, MPOBOAUTH PACUETHI I
CpaBHUBATh MOJIyYEHHOE 3HaUeHHE (PU3NUECKON BETUUYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IpoOJIEeMbl, KOTOPbIE MOKHO PELIUTh IMPHU MOMOIIN (PU3MUYECKUX METO/I0B, UCIOJB3YS OMHCAHU
UCCIIEIOBAHMsI, BBIIEIATh IPOBEPSIEMOE IPEANOIOKEHUE, OLICHUBATh IPABWIBHOCTH IOPSJKA IPOBEICHU
HCCJIEIOBAHMUSI, JIEJIaTh BBIBOIBI;

MPOBOJIUTH OMNBITHI MO HAOMIOJCHHIO (U3NYECKUX SBICHUA WIM (U3HMUECKUX CBOWCTB Tel (KamMJUISPHBI
SBJIEHUS, 3aBHCUMOCTH JaBJIEHUS BO3JyXa OT €ro o0bEMa, TemIepaTypbl, CKOPOCTH MpoOLecca OCTHIBAHUS |
HarpeBaHus MPU U3JTyYSHUH OT LIBETA U3TYyYarolell (MOrIoaroiiei) MoBepXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI O
TEMIEPATypbl KUIAKOCTH W IUIOMIAAU €€ MOBEPXHOCTH, DJEKTPHU3aLUs T U B3aHUMOJCIHCTBHE 3JIEKTPUUYECKU:
3apsI0B, B3aUMOJICHCTBUE IOCTOSHHBIX MAarHMTOB, BHU3YyalM3alsl MarHUTHBIX IOJIEH IMOCTOSHHBIX MAarHUTOE
JEHCTBUSI MarHUTHOTO IOJII Ha IPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHUTa, CBOWCTBA 3JEKTPOIBUIATEIN.



MOCTOSIHHOTO TOKA): (pOpMYyJIUpPOBATh MPOBEPSEMBbIC MPEAINONIOKEHHs, cOOUPAaTh YCTAaHOBKY M3 MPEIOKECHHOT
000pyI0BaHUs, OIIMCHIBATh X0OJ] OIbITA U (POPMYIHPOBATH BBIBOBI;

BBITIOJHATH NPSMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa, CUJIbl TOKA, HATIPSAKEHUS |
UCIIO0JIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3YJIbTaThl H3MEPEHUH
y4€TOM 3a1aHHOI aOCOIFOTHOW MOTPEIIHOCTH;

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (pr3MuyecKol BENMUYMHBI OT APYrod C MCIOJb30BAaHUEM IPSMBL
U3MEpPEHUI (3aBUCUMOCTh CONPOTHBIIEHHUS IPOBOJHUKA OT €ro JJIUHBI, IUIOUIAJAM IONEPEYHOI'O0 CEUYEHMS |
YIEIBHOTO COIPOTHUBIICHUS BEIECTBA NPOBOJHHUKA, CHJIBI TOKA, MAYHIETO 4Yepe3 IMPOBOJHHUK, OT HANPSKCHUS H
IIPOBOJHMKE, MCCIEAOBAHUE IOCIEAOBATEIBHOIO M IMAPAIEIBHOIO COEIMHEHUN IPOBOAHUKOB): IJIAHUPOBAT
UCclieloBaHue, COOMpPATh YCTAaHOBKY M BBINOJIHATH W3MEPEHUs, CIEAys NpeIIokKEeHHOMY IUIaHy, (PUKCHPOBAT
pe3yabTaThl MOJYYSHHOM 3aBUCMMOCTH B BHUAE TaONWIl W TpauKOB, J€NaTh BBIBOABI IO pPE3yJbTaTan
UCCIICJOBAHNS,

MPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BENWYHMH (yIENbHAS TEINIOEMKOCTh BEILECTBA, COMPOTUBIICHU
IPOBOJHMKA, paboTa M  MOIIHOCTh  BJEKTPUYECKOIO TOKa): IUIAHUPOBAaTh  M3MEPEHHus, codupar
AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS MIPEAI0KEHHON NHCTPYKLINUHU, U BBIYUCIIATh 3HAYCHUE BETUNUUHBL;

co0Jr01aTh MpaBuiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;

XapaKTepu30BaTh NPUHLUIBI JEUCTBUSA W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOpPOH Ha M
onucaHus (B TOM YHUCIIE: CUCTEMa OTOIUJIEHHS JIOMOB, FMTPOMETp, NapoBas TypOuHa, amMIepMETp, BOJBTMET]
CUETUYMK DIEKTPUYECKOH OSHEPIHH, DJICKTPOOCBETUTENBHBIE TNPUOOPHI, HArpeBaTeNIbHBIC 3JICKTPOIPHOOPE
(mpuMepBl), IEKTPUUYECKUE MTPEIOXPAHUTEINH, SIEKTPOMATHUT, 3JIEKTPOBUTATElb TIOCTOSTHHOTO TOKA), UCIIOb3Y:
3HaHUS O CBOWCTBAX (PU3NYECKUX ABJICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHYECKHE YCTPOMCTBA M H3MEPUTENbHbIE NPUOOPHI IO CXeMaM M CXEMaTUYHBbI)
pUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETP, ABUIATElIb BHYTPEHHETO CrOpaHUS
3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JNIEKTPUUECKUX LEMedl C MOCIeIoBaTeIbHBIM U apasllesbHbIN
COCMHEHHUEM AJIEMEHTOB, pa3Jifyasi yCIOBHbIC 0003HAYCHHUS DIIEMEHTOB MJIEKTPUICCKHX IICTICH;

IPUBOAUTH NpPUMEPHl (HAXOAUTh WHGPOPMALMIO O IMPHUMEPAX) MPAKTUYECKOI'O MCIIOJIb30BaHUS (DU3MUYECKI:
3HaHWUW B NOBCEAHEBHOM JKU3HU JJIs oOecreueHus: 0€30MacHOCTH MPpU 00pallleHuu ¢ IpudopaMu U TEXHUYECKHUMI
YCTPOMCTBaMHU, COXPAaHEHHUS 3/J0POBbs U COOJIIOJICHHSI HOPM 3KOJIOTHYECKOTO ITOBEICHUS B OKpYKaIoILEe cpene;

OCYILECTBIIATh MOUCK MH(pOpManuu (GU3NYECKOTo coaepxkaHus B IHTepHeTe, HA OCHOBE MMEIOLINXCSA 3HAHUU 1
nyTéM CpaBHEHHUs JONOJHHUTEIbHBIX MCTOYHUKOB BBIACIATH MH(OPMAIMIO, KOTOpas SBISETCS MPOTHBOPEUUBOI
WJI MOKET OBITh HEIOCTOBEPHOI;

UCMOJb30BaTh MpPH BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HayyHO--TIONMYJSPHYIO JIUTEparypy (pu3nuecKor
CoJIep’KaHusl, CIIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BiaieTs NpuéMaMy KOHCIEKTUPOBAHUS TEKCTa
npeoOpa3oBaHus MHGOpMAIMK U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPaTKUE YCTHBIE COOOIIEHUs, 00001as HHPOPMAINIO U3 HECKOJBKMU:
UCTOYHUKOB (DU3UYECKOTO COJEpXkaHHUSA, B TOM YHUCIE MYOIMYHO MPEICTAaBIATh PE3YJNbTaThl MPOEKTHOW WIII
WCCIIEI0BATENbCKON AESITENBHOCTH, IIPH 3TOM I'PaMOTHO MCIOJIB30BAaTh M3Y4YECHHBIM MOHATHUMHBIA anmapar Kypc
(Gu3UKH, CONMPOBOXKIATH BHICTYINICHHE MTPE3CHTALIEH;

IIPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M HCCIENOBAaHUMN (PU3MUECKHX IMPOLIECCOB paclpeiesiTh 005S3aHHOCTH |
Ipynmne B COOTBETCTBUM C IIOCTaBJIEHHBIMHM 3aJadyaMH{, CJIECIWTH 3a BBINOJIHEHWEM IUIaHA JEHCTBUM |
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIM BKJIaJ B JAESITENBHOCTh TPYIIIbI, BBICTPAUBAT!
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHmy oOyuenus B 9 KkJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaT
c(OPMHUPOBAHHOCTh y O0YJAIOIUXCS YMEHUI:

MCIIOJIb30BATh MOHATHS: CUCTEMA OTCUYETA, MaTepHalibHAsl TOUKA, TPAEKTOPHUSL, OTHOCUTEIBHOCTh MEXaHHUECKOT
JBWDKEHUS, nedopmanus (ynpyras, IIacTHYecKas), TpeHUE, LEHTPOCTPEMUTENbHOE YCKOPEHUE, HEBECOMOCTD I
Neperpy3ku, LEHTP THKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOro Teja, pPaBHOBECHE
MeXaHUYeCKue KojeOaHWs W BOJHBI, 3BYK, HMH(Pa3ByK U YIbTPa3BYK, DJIEKTPOMArHUTHbIE BOJHBI, IIKAJ:
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CIEKTPbl UCITYCKAaHUSI U MOTJIOUICHHUS, albda-
Oera- 1 TaMMa-u3IIy4YeHHsI, U30TOIIBI, sIEPHAst SDHEPreTHKa,



pa3nuyath SBICHHUS (PaBHOMEPHOE M HEpPAaBHOMEPHOE NPSIMOJIMHEWHOE JIBUKEHHE, PABHOYCKOPEHHO
NPSMOJIMHEHHOE JBM)KEHHE, CBOOOAHOE MaJIcHUe T, PABHOMEPHOE JBM)KEHUE MO0 OKPYKHOCTH, B3aUMO/IEH CTBU
TEJ, PEaKTUBHOE IBIDKEHHE, KOJIeOaTeNbHOE IBI)KCHUE (3aTyXalollde M BBIHYXICHHBIC KOJICOAaHUs), PE30HAHC
BOJIHOBOE JIBIDKEHHUE, OTPAXKEHHUE 3BYKa, MPAMOJIMHENHOE PAacHpOCTPaHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETa
NOJTHOE BHYTPEHHEE OTPaXCHUE CBETA, PA3JIOKEHUE OEJIOT0 CBETA B CIEKTP M CIOXKEHUE CIIEKTPAIBHBIX I[BETOR
JMCIIEPCUsl CBETa, €CTECTBEHHAs paJAMOaKTHUBHOCTb, BO3HMUKHOBEHHE JIMHEHYATOrO CIHEKTpa W3JIy4eHHs) II
OTMCAHMIO WX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh IPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUM B OKPY)KAIOLIEM MUpPE (B TOM 4YHCIE (PU3HYECKH
SIBIICHUS B IIPUPOJIE: NPUIMBBI U OTJIUBBIL, IBUKEHHUE TU1aHeT COJIHEYHOM CUCTEMBbI, PEAKTUBHOE JIBUYKEHUE KUBBL:
OpPraHU3MOB, BOCHPUATUE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETA Tel
ONTUYECKUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOe ACUCTBUE BHIUMOTO, YIbTPAa(hHOIETOBOTO M PEHTIC€HOBCKOT
U3JIy4E€HUH, €CTECTBEHHbIN PaJUOAaKTUBHBIA (POH, KOCMHYECKHE JIyYd, PaJUOAKTUBHOE H3JIy4YE€HUE IPUPOIHBL
MUHEPAJIOB, IEUCTBUE PaMOAKTUBHBIX U3JIyYEHUN Ha OPraHU3M YEJIOBEKA), IIPU 3TOM IEPEBOAUTH MPAKTUUYECKYH
3ajjauy B y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBONCTBA (IIPU3HAKU) (PU3UUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TEN W (PU3UYECKUE SBICHHS, HCIONB3Ys (hPU3MYECKHE BEJINYMHBI (CPEIHSS 1
MT'HOBEHHAsl CKOPOCTb T€Jja P HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NIepeMEIleHHE, ITyTh, YII0Bas CKOPOCTE
CUJIa TPEHMSI, CUJla YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO Ma/ieHus, BEC TeJla, UMITYJIbC TeJa, UMITYJIb
CHJIBI, MEXaHHUYecKasi paboTa U MOIIHOCTb, IOTEHLUAIbHAS HEPrUs Tejla, MOAHIATOTO HaJl IOBEPXHOCThIO 3EMIIN
NOTEHLMATIbHAsl SHEPrusl CKaTOW MPYKHUHBI, KHHETUYECKas HEPIHsl, NOJHAs MEXaHWYecKasi dHEprus, Mepuos I
4yacToTa KoJeOaHuH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA, NOKA3aTesb MPETOMIICHH:
Cpelipl), NMPU ONUCAHUM IPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJB3YEMBIX BEJIWYMH, 0003HAUCHHUS |
€IMHULBl (PU3UYECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBSA3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUYUHY C APYTHMI
BEJIMYMHAMU, CTPOUTH IPa)MKN N3YYCHHBIX 3aBUCUMOCTEH (PU3NUCCKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3UUYECKUE SIBJICHUS U IPOLECCHI, MCIOJIb3Ysl 3aKOH COXPAHEHUS SHEPrHH
3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIMI CYNEPHO3ULUN CUJI, MPUHIMII OTHOCUTEJILHOCTH ['anmuies, 3aKoHE
HploTOHA, 3aKOH COXpaHEHMsS MMITYJbCA, 3aKOHBI OTPAXEHHUS M IPEIOMJICHHS CBETa, 3aKOHbI COXPAaHECHH:
3apsI0BOTO M MAacCOBOTO YMCEIl TPH SIICPHBIX PEAKLUAX, IPU ATOM JIaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA I
3aIMUChIBaTh €T0 MAaTEMAaTUUYECKOE BbIPAXKEHUE;

OOBSCHATh (PU3MYECKUE TIpOLleCChl U CBOMCTBA Teld, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYalul
PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MIPUUMHHO--CJIEJCTBEHHBIE CBSA3U, CTPOUTh OOBSCHEHHE U3 2-
3 JIOrMuYecKUx IIAroB C OMOpPON Ha 2—3 M3YyUEHHBIX CBOWCTBAa (PU3MYECKUX SIBJIECHUH, (PU3MUECKHUX 3aKOHOB WIII
3aKOHOMEPHOCTEH;

pemars pacy€THbIE 337aud (OMUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHMIi), MCIIONb3Yys 3aKOHBI U (HDOPMYIIb]
CBsI3bIBalOIME (DU3MUYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alllChIBaTh KPATKOE YCIIOBHE
BBISIBJISITH HEJOCTAIOLIUE UM N30BITOYHBIE JJAHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS PELEHUS
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATUCTUYHOCTD MOJyUYEHHOIO 3HaUeHUs (PU3MUECKON BEIUYHHBI,

pacrno3HaBaTh IpoOJEMbl, KOTOPbIE MOYKHO PELIUTh IMPU MOMOIIN (PU3MUYECKUX METO/I0B, UCIOJB3YSl OMHCAHU
WCCIIEJOBAHMSI, BBIIEIATh IPOBEPAEMOE IPEANOIOKEHUE, OLICHUBATh IPABHIBHOCTh MOPSAJIKA IPOBEICHU
UCCJIEIOBAHMSI, JIEJIaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOACHUN U OIIBITOB;

IIPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (DPU3NYECKUX SBICHUM WM (PU3NYECKHX CBOMCTB Ted (M3y4eHHE BTOPOIX
3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCHMOCTb MEeproja KoJeOaHWH MPY>KUHHOTO MasTHHUKA O
Macchl Ipy3a M JKECTKOCTH NPYKUHBI M HE3aBUCUMOCTh OT aMIUTUTYAbI MajbIX KoJeOaHWH, MPSIMOIUHEHHO
pacnpocTpaHEeHUE CBETa, Pa3jioKeHHe Oeloro CBeTa B CHEKTP, M3y4eHHE CBOMCTB M300paKeHHS B IIIOCKON
3epKajie U CBOWCTB HM300pa)KeHHs NpeaMeTa B cOOMparolield JMH3e, HAONI0J€HUE CIUIONIHBIX U JIMHEHYaThL
CHEKTPOB M3JIY4YECHHUS): CAMOCTOSATEIBHO COOMPATh YCTAHOBKY M3 U30BITOUHOTO Habopa 000pyI0BaHUS, OMUCHIBAT
XOJ] ONBITa U €T0 Pe3ybTaThl, (POPMYIMPOBATH BBIBOBI;

MPOBOAUTH TNPU HEOOXOAMMOCTH CEpHUIO0 MPSMBIX H3MEPEHHH, OMpeselnss CpelHee 3HauyeHHe H3MEpPSIeMOl
BeNMYMHBI  ((DOKyCHOE paccTosHHE coOMparomiel JIMH3bI), OOOCHOBBIBaTH BBIOOp crmoco0a HM3MEpeHH:
(M3MepuTeNHLHOTO MPUOOPa);

IPOBOJIUTh MCCIIEOBAHUE 3aBUCUMOCTEH (DM3UUECKUX BEJIMYMH C HCIOJIb30BAHUEM TMPSAMBIX H3MEpEHUI
(3aBUCHMOCTD IMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBI)KCHHH 0€3 HadaJbHON CKOPOCTH, Mepruoaa KoieOaHu]



MaTeMaTHYECKOTr0 MAasTHHKA OT JUIMHBI HHUTH, 3aBUCHMOCTH yIJla OTPA)KCHUS CBETa OT yIJia MaJeHHUS U YII
IOpEJIOMIIEHUSl OT YyIVIa TMaJeHus): IUIAHUPOBATh HCCIIECIOBAHUE, CAaMOCTOATENBHO COOMpaTh YCTAHOBKY
(GUKCUPOBATh Pe3yabTATHI MOJTYYEHHONH 3aBUCHUMOCTH (DM3MYECKHX BEIWYMH B BUAE TAaOMHIl U rpaduKoOB, Aemar!
BBIBO/IbI 110 pe3yJIbTaTaM MCCIIeI0BaHHUS;

MPOBOJIUTh KOCBEHHbIE HU3MEPEHUs (PU3MUECKUX BEIWYMH (CpPEeOHssl CKOPOCTh M YCKOpPEHHE Tena TIp}
PABHOYCKOPEHHOM JBMKCHMM, YCKOPEHHE CBOOOJIHOrO MajieHMs, KECTKOCTb MNPYKHUHBI, KO3(dULueHT TpeHu
CKOJIBXKEHUSI, MEXaHHUYECKasi paboTa U MOITHOCTh, YAaCTOTA U MEPUOJI KOJICOAHUH MAaTEeMaTHUECKOTO U MPYKUHHOT
MasTHUKOB, ONTHYECKasl CHila cOOMparollel JMH3bI, PaJMOAKTUBHBIN ()OH): IJIAHUPOBATH MU3MEPEHMs, COOMpaT!
HKCIEPUMEHTAIBHYIO YCTaHOBKY M BBINOJHATH HM3MEPEHHS, CIENys NPEUIOKEHHOW HHCTPYKIUH, BBIYHCIIST
3HA4YEHUE BEJIMUMHBI U aHATM3UPOBATh IOJIYYEHHBIE PE3YJIbTAThl C YUETOM 33aHHOM NOTPENIHOCTH U3MEPEHU;

co0Ir0IaTh MpaBuiIa TEXHUKHA OE30MAaCHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000PYyI0BAHNEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU U3YyYCHHBIX (PU3MUECKUX MOJENEH: MaTepuabHas TOYKa, aOCOIIOTHO TBEPIO
TEJI0, TOYCUHBI UCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A, IJIAHETApHAsI MOJIEb aTOMa, HYKJIOHHAS MOJIEIb aTOMHOT
A1pa;

XapaKTepu30BaTh MPUHLIUIBI JICHCTBUS H3YyYCHHBIX NPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH Ha W
onucaHus (B TOM 4YMCIe: CIHMIOMETP, JaTYUKU IOJOXKEHUS, PACCTOSHUSA U YCKOPEHMs, PaKeTa, XOJIOT, OYKH
nepucKoI, (poToanmapar, ONTHIYECKHE CBETOBOJBI, CIIEKTPOCKOII, I03UMETp, Kamepa BuibcoHa), HCTIONb3ys 3HAHM:
0 cBOMcTBaxX (hrU3HUYECKUX SIBIECHUI U HE00X0AUMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

MCTIOJIB30BATh CXEMBI U CXEMaTHYHBIEC PUCYHKH W3YUYEHHBIX TEXHUYECKHX YCTPONCTB, M3MEPUTEIBHBIX TPHUOOPO]
U TEXHOJIOTMUYECKUX MPOLECCOB MIPU PEIIEHUH Y4eOHO--TIPAaKTUUYECKUX 33124, ONTHYECKUE CXEMbI JUIs TOCTPOCHH:
M300paXCHHI B IJIOCKOM 3€pKajie B COOMpAIONICH TNH3E;

IPUBOAUTH NPUMEPHl (HAXOAUTh WHGPOPMALMIO O IMPHUMEPAX) IMPAKTUYECKOI'O MCIIOJIb30BAaHUS (DU3MUYECKIL:
3HaHWUW B MOBCEAHEBHOM JKU3HU AJIs oOecreueHus: 0€30MacHOCTH MpU 00pallleHuu ¢ IpubopaMu U TEXHUYECKHUMI
YCTPOMCTBaMHU, COXPAaHEHHUS 3/J0POBbs U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOTO ITOBEICHUS B OKpYKaIOLLEi cpene;

OCYIIECTBIATh MOMCK HMH(pOpManuu (U3UIECKOTo conepkanus B MHTepHETE, caMOCTOATENBHO (HOpMyIHpy:
IIOUCKOBBIA 3allpOC, HAXOJUTh IyTH ONPEAETICHUS JOCTOBEPHOCTH IIOJIyY€HHOH HH(POPMALMU Ha OCHOB
UMEIOIINXCS 3HAHUH U JOTIOJTHUTENBHBIX HCTOYHUKOB;

UCMOJb30BaTh MPHU BBHIMNOJIHEHUH YUEOHBIX 33JaHUN HAay4yHO--TIONMYJSIPHYIO JIMTEparypy (u3nuecKort
COJIepKaHus, CIIPAaBOYHBIE MaTEpUabl, pecypchl ceTi MHTepHeT, BIajeTh MpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa
npeoOpa3oBaHus MH(GOPMAIMK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIEHHMS HAa OCHOBE WH(POpPMAIMKA W3 HECKOJBKI:
UCTOYHUKOB (PM3UUECKOTO COJIEPKaHMsL, yOJINYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOM MM UCCIIET0BATEIbCKO]
NeSITeIbHOCTH, TIPYU 3TOM TPAMOTHO HCIIOJIb30BaTh H3yUYSHHBIH MOHSATHHHBIN amliapar u3y4aeMoro pasjaeia (pu3uki
U CONPOBOX/IaTh BHICTYIUIEHUE MPE3EHTALUEH ¢ Y4ETOM 0COOCHHOCTEH ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Koauecrso uacos JJICKTPOHHLIE (ItHPPOBLIC)
n/n Bcero| Kourpoasnbie IlpakTuueckne 00pa3oBaTe/bHbIE pecypebl
padoThI padoThI

Pa3zpnen 1. ®us3uka u eé pojib B IO3HAHMH OKPY/KAKIIET0 MUpPa
11 ®du3uka - HayKa 0 IpUpoae 2 bub6mumoreka LIOK https://m.edsoo.ru/7f416194
1.2 du3nYecKre BeTUUYNHbI 2 bubmuoreka I{OK https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBI METOJI TO3HAHUS 2 1 bubmmoreka LIOK https://m.edsoo.ru/7f416194

Hroro 1o pasueny 6

Pa3nen 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHHH BellleCTBA
2.1 CrpoeHue BemiecTBa 1 bubmmoreka LIOK https://m.edsoo.ru/7f416194
2.2 | JIBwkeHHE M B3aUMOJEHUCTBHE YaCTHUI BEIIECTBA 2 1 bubarorexa ITOK https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BELLIECTBA 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194

Hroro no paszueny S

Pa3znea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHu4eckoe JBHXEHNE 3 bubmuoteka [{OK https://m.edsoo.ru/7f416194
3.2 WNuepnus, macca, TUIOTHOCTh 4 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
3.3 Cuita. Bunsr cun 14 1 2 bubmuoreka I{OK https://m.edsoo.ru/7f416194

Wroro no pazneny 21

Pa3nen 4. /laBjienue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB
4y | Hasnenne. Ilepenaua nasnenus TBEpABIMI TENAMH, 3 Bu6miorexa [TOK https:/m.edsoo.ru/7f416194

KHUJKOCTSMHU U Ta3aMHU

4.2 JlaBiieHHEe )XKUAKOCTH 5 bubnuoteka [{OK https://m.edsoo.ru/7f416194
4.3 | ArmocdepHoe naBieHUE 6 bubnunoreka [IOK https://m.edsoo.ru/7f416194
4.4 | JleiicTBHE UAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TEJIO 7 1 3 bubnuoreka [{OK https://m.edsoo.ru/7f416194

Uroro no pazneny 21

Pa3nea 5. PaGora 1 MOIIHOCTB. JHeprus



https://m.edsoo.ru/7f416194
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5.1 PabGoTa 1 MOIIIHOCTH 3 1 bubaunoreka ITOK https://m.edso0.ru/7f416194
5.2 | IIpocTble MEXaHU3MEI 5 1 Bbubmuoreka IIOK https://m.edsoo.ru/7f416194
5.3 MexaHuueckasi SHeprus 4 bubmuoreka [{OK https://m.edsoo.ru/7f416194

HWroro 1o paszaeny 12

PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

TEMATHUYECKOE IINTAHUPOBAHHME

8 KVIACC

Ne KoanyecTBO 4acoB
n HaumeHnoBaHue pa3aesioB U TeM MPOrPpaMMbl K n DJieKTpoHHbBbIE (I (POBbBIE)
I Beero  [KOHTpoIbHbIe IlpakThieckue o pPa30BATEILHBIC PECYPCHI
padoThI padoThI
Pa3nen 1. TenioBble siBJaeHHs
1.1 CTpoeHue 1 CBOWCTBA BEIIECTBA 7 bubmorexa [IOK
' https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Ternosbie mporiecce! 21 . > https://m.edsoo.ru/7f4181ce
Hroro 1o pazueny 28
Pa3nen 2. DieKkTpu4eckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella U UX 7 1 bubnmoreka [JOK
' B3aMMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIH AIIEKTPHYECKHUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
1 1.
2.3 MaruuTHeIC sABICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
4
24 DTICKTPOMATHHTHAS HHIYKIIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KVIACC

Ne KoanyecTBO 9acoB
o/ HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI B K n DJieKTpoHHbIE (HU(POBHIE)
cero OHTPOJILH. PaKTHH. oOpa3oBaTe/ibHbIE pecypchl
n padoThI padoThI
Pa3nen 1. Mexannueckue siBJIeHHs
bu6nuoreka [IOK
1.1 | MexaHuuyeckoe IBHKEHUE U CIIOCOOBI €r0 ONMHUCAHUS 10 1 https://m.edsoo.ru/7f41a4ab
. bubmuorexa [JOK
1.2 Bsaumopeicraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKoHbI coXpaneHmt 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Pa3pen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubnnoreka IIOK
2.1 Mexammecine konebanus ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 | MexaHUYecKHe BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3nen 3. DjIeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
3.1 DNEKTPOMarHUTHOE MOJI€ U AJIEKTPOMArHUTHBIE BOJIHBI 6 2 bubmiorexa LJOK
' https://m.edsoo.ru/7f41a4a6
HUroro no pasaeny 6
Paznen 4. CBeToBbIE SIBJICHHSI
bu6nuoreka [IOK
2
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4.2 | JIvH3BI K ONITUYECKHE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2
4.3 | Pa3noxeHue 0eIOTroO CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 15

Pa3gen 5. KBaHTOBEIE AIBJICHUSA



https://m.edsoo.ru/7f41a4a6
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bu6nuoreka [IOK

5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bu6nuoreka [IOK
>:2 | CTpocHHe aTOMHOTO A/pa ° . https://m.edso0.ru/7f41a4a6
bu6nuoreka [IOK
>3 | Slnepueie peakiun ! . https://m.edso0.ru/7f41a4a6
Hroro no pazueny 17
Pa3neu 6. IloBTopuTe1bHO-00001IAI0IIM I MOAYJIb
6.1 [ToBTOpeHue u 060061IeHNE cofepKaHUSI Kypca PUBUKH 9 2 bubnmnoreka [HOK
' 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHHUE 7 KJIACC

Ne Tema ypoka KomnuiecTso 1acos Jata DJIeKTPOHHBIE IU(PPOBBIE
n/n P Bcero Konrp. [pakTuy. u3ydeHust | 00pa30BaTENbHBIE PECYPCHI
paboThI paboThI

®uznka — Hayka o npupoje. SBiaeHus npupoabl

duzndeckue IBICHUSA

dusndyeckre BEIMYNHBI U HX HN3MCPEHUC

VYpok-uccienosanue "M3mepenue reMieparypbl Ipyu IOMOLIT 1 1
KHMJKOCTHOTO TEPMOMETpPA U JIaTYMKa TeMIIepaTyphl”

E- OO R O R )

MeTto/1bl HayuHOT0 No3HaHUs. Onucanue pU3NIECKUX SBICHUM € 1 Bbu6moreka [JOK
IIOMOUIBIO MOJIEIEN https://m.edsoo.ru/ff09f72a

Vpok-uccienosanue "[IpoBepka rMIOTE3bI: JATbHOCTD TOJIETA
6 IIapHKa, MYIIEHHOTO FOPU30HTAIBHO, TEM OOJIBIIE, YeM GOJIbIIE 1 1
BBICOTA ITyCcKa"

7 Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bu6nunorexa LIOK
CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBUKEHHE YACTHI] BELIECTBA 1 BH6J_IHOTeKa 0K
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoBanue «ONbITH 10 HAOIIOJEHUIO TETIJIOBOIO 1 1
pacuIupeHusl Ta30B»
10 ArperaTHble COCTOSIHMSI BEILIECTBA 1
11 Oco0eHHOCTH arperaTHbIX COCTOSHUM Boibl. O000IIeHHE TTO 1 bubmuoreka [IOK
pazneny «llepBoHavyaibHBIE CBEICHUSI O CTPOCHUH BEILIECTBA» https://m.edsoo.ru/ff0a0378
12 Mexanunyeckoe IBUKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE 1 bubnuotexa [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0a05c6
but6mmorekxa [IOK
1
13 Ckopoctb. EnuHunb ckopoctu https://m.eds00.ru/ff0a079c
14 Pacuer nytu u BpeMeHU IBUKEHUS 1 BH6J,mOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HUHEPTHOCTH TEN 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09f72a
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IInoTHOCTE BemiecTBa. Pacuetr Macchel u o0BeMa Teja o €ro

bu6nmoreka [IOK

16
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas padora «OrnpeaeneHue MmIoTHOCTA TBEPOTO
Tena»
bub6nmoreka [IOK
" "
18 Pemenue 3anau o teme "I1n10THOCTH BellecTBa https://m.edsoo.ru/ff0al23c
19 Cuna Kak xapakTepucThKa B3aumoaectaus ten. Cuna
ynpyroctd. 3akoH ['yka
20 JlaboparopHas paboTa «3ydyeHne 3aBUCUMOCTH PacTsKEHUS
(medopmanmm) IPyKUHBI OT MIPHIIOKESHHOMN CHITBD)
21 [[“IBnenue Tsarorenus. Cuia TSKeCcTH
29 CBs13b MEXIy CHIION TSDKECTH U Maccoil Tena. Bec tena. bubnnorexa [JOK
Pemenue 3amau no treme "Cuna tsoxectu" https://m.edsoo.ru/ff0al778
23 Cwia TsbKecTH Ha Apyrux miaHetax. Ousnueckue bubnnoreka [JOK
XapaKTEePUCTUKH TIIaHET https://m.edsoo.ru/ff0a1502
bubmmoteka IIOK
24 n .
3MEpeHHe Cuil. JluHaMOMETp https://m.edsoo.ru/ff0al8cc
bubmmoteka IIOK
2 B .H
S cC TeJIa. HEBeCOMOCTh https://m.edsoo.ru/ff0al778
CroxxeHue AByX CHJI, HANPaBJIEHHBIX 110 OJTHON MPSIMOiA. bubnnorexa [JOK
26 . .
PaBHOelcTBYIOIIIAsA CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau o reme "PaBHonelicTByromast cr”
28 Cuna tpenus u €€ Buasl. TpeHue B IPUPOIE U TEXHUKE Bubmzorexa LIOK
B JIBL 1P PHpOI https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas padora «M3ydeHne 3aBUCHMOCTH CUJIbI TPEHUS
29 CKOJ‘IIF)KGHII?ISI OTpCI/I.]'IBI )IaBJ'IzI;II/ISI H XapakTepa CoIl I/IK&C&II)OIHI/IXCSI Brbmrorexa [IOK
N P P p https://m.edsoo.ru/ff0alcc8
MTOBEPXHOCTEN»
30 Pemienue 3a1au Ha onpeieeHUE paBHOICUCTBYIOIIEH CHUITBI
31 Pemenue 3amau mo remam: «Bec Temay, «I padudeckoe bubnmnorexa [JOK
n3zo0paxenue cuiy, «Cuibly, «PaBHOACHCTBYIOIAS CHID»Y https://m.edsoo.ru/ff0alde0
32 KoHTponbHas pabota 1o Temam: «MeXxaHn4ecKoe BHKCHHE,
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«Macca, II0THOCTBY, «Bec Tenay, «['paduueckoe nzodpaxenue
cuiy, «Cuisl»

33 I e. CriocoObl YMEHBIIICHUS W YBEITHUCHUS TaBIICHUS bubmorexa LIOK
aBJIcHHe. Y yped A https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTh JIaBJICHHsI Ta3a OT 00béMa, bubnuorexa [JOK
TeMIEpaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBienust TBEPABIMU TeJIaMU, KUJIKOCTSIMH U Ta3aMHu. bubmmoreka [JOK
3axoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B *KHUJIKOCTHU U rase, BBI3BAHHOE JICHCTBUEM CUJIIBI bubmmoreka [JOK
TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBineHue B )KUAKOCTH U Tase. 3aKOH bubnuoreka [{OK
[Tackamns» https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coobmatomuecs cocy bl https://m.edsoo.ru/ff0a2970
39 IM'mapaBiuueckuii mpece bubsmorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opIiIHEBOM )KUIKOCTHBIN HACOC
N bubmmoteka IIOK
41 ATmocdepa 3eMiH U IPUYKHBI €€ CYIeCTBOBAHUS hitps://m.edsoo.ru/ffoa2bsa
bubmmoteka IIOK
42 Bec Boznmyxa. ATmocdepHoe naBieHue hitps://m.edsoo.ru/ffoazbsa
bubmmoteka IIOK
43 N3mepenue atmocdepnoro aasnenus. OneiT Toppuuennu hitps://m.eds0o.ru/ff0a2dag
3aBUCHMOCTH aTMOC(EPHOTO JTABJICHHS OT BBICOTHI HAJl yPOBHEM bubnmoreka [JOK
44 _
MOpst https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun. AtmocdepHoe AaBlieHHe Ha pa3IU4YHbIX bubmuorexa [IOK
45 -
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " AtMochepHoe naBienne"
47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TEJO. bubnuotexa [JOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
48 JlaGopaTtopHnas pabota «OrnpeaesieHne BhITATKUBAIONIEH CUITBI, bubmmorexa [IOK

https://m.edsoo.ru/ff0a33fc
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JICHCTBYIOILEH Ha TEJIO, HOTPYKEHHOE B KUIKOCTbY

JlaboparopHas paboTta 1o reme «lccnenoBanrue 3aBUCUMOCTH

bu6nmoreka [IOK

.. v 1
49 Beca TeJia B BoJie OT 00bEMa MOrpyKeHHOMN B )KUJIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
TeIa»
bub6nmoreka [IOK
50 Inaparue en https://m.edsoo.ru/ff0a3a96
51 JlaGopaTtopHnas paborta "KoHcTpynpoBaHue apeoMeTpa UiIu 1
KOHCTPYUPOBAHUE JIOJIKH U OINIPECIICHHE €€ TPY30MOIbEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
52 Bo3s OHHZ;ZILBaHI/Ie)) «/laBneHue TBE lelcﬂTen JKUJIKOCTEN U bubmnorexa [IOK
yx ’ P > U https://m.edsoo.ru/ff0a3654
ra3oB»
53 KonTponbHas pabota no Teme «J{aBieHue TBEpabIX Tell,
JKHIAKOCTEN U Ta30B)
bubmuoreka [{OK
>4 Mexammecias pabora https://m.edsoo.ru/ff0a3f82
bu6nmorexa LIOK
55 MOImHOCTS. EpHAIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAEMOM NIpU 1
MOaBEME 110 JJecTHHUIE"
57 [IpocTsie Mexanu3msl. Peruar. PaBHOBecHe cuil Ha pblyare
58 Prruaru B Texnuke, ObITy U ipupojie. Jlaboparopnas pabota 05 bubmuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS pblyara ' https://m.edsoo.ru/ff0a478e
59 Pemienue 3anau no teme «YclI0BHUS paBHOBECHUS phluaray bubmmorexa LHOK
p p https://m.edsoo.ru/ff0a48a6
60 Koaddurment monesnoro neicteust Mmexanusma. JlabopatopHas 05
pabota «M3mepenue KII1/l HakIIOHHON TIIIOCKOCTID '
" " but6mmorekxa [IOK
61 Pemenue 3agau nmo teme "Pabora, momuocts, KIT/] hitps://m.edsoo.ru/ff0adcAs
Mexanunueckas sHeprusi. Kunernueckas ¥ moTeHIIMaIbHAS bubmuorexa [IOK
62 _
DHEprus https://m.edsoo.ru/ff0a4252
. but6mmoreka [IOK
63 3aKOH COXpaHEHUsI MEXaHMYECKOW YHEPTUU

https://m.edsoo.ru/ff0a4360
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YPOK-3KCIIEpUMEHT 110 TeMe "DKCIIEPUMEHTAIbHOE ONpPEEICHUE

64 M3MEHEHHUS KUHETUYECKOW U MOTEHIMAIbHON SHEPTUHU MIPH 1 1
CKATBhIBAHHUHM TeJIa TT0 HAKJIOHHOMW MJIOCKOCTH"
65 KoHnTtponbHas pabota mo teme «Pabota 1 MOIIHOCTb. DHEPTHUs» 1
PesepBHblit ypok. Paborta ¢ Tekctamu 1o teme "MexaHudeckoe bubmuoreka [JOK
66 " 1 :
IBIDKECHUE https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ Tekctamu o teme "JlaBnenue bubnuoreka [JOK
67 > 3 » 1 -
TBEPABIX TEJ, )KUAKOCTEH U ra30B https://m.edsoo.ru/ffOa4ffe
68 PeseprHblit ypok. Pabora ¢ Tekctamu o teme "Pabora. 1
MoiHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

No Tema vboka Komnyecto yacos ara DIIEeKTPOHHBIE P POBBIC
n/n P Bcero | KonrponsH. | IIpaktuu. | M3ydeHusi, 00pa30BaTelIbHbIE PECYPCHI
paboThI paboThI
1 OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU U UX 1 bubnmnoreka HOK
ONBITHBIE MOATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Monenu TBEpAOrO, )KUIKOIO U Ta3000pa3HOr0 COCTOSIHUM bubnuoreka [IOK
3 1
BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBbscHeHre CBOMCTB TBEPAOTO, )KHUIIKOTO U Ta3000pa3HOT0
4 COCTOSIHUI BEUIECTBA HA OCHOBE IMOJIOKEHUN MOJIEKYJISIPHO- 1
KHHETUYECKOW Teopuu
5 Kpucranminaeckue u amopdHsbie Tena 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KanWUIIPHOCTb. [I0BEpXHOCTHOE HATSKEHUE 1 bubmorexa HOK
p ) p https://m.edsoo.ru/ff0a5530
7 TeruioBoe paclInpeHne U CKaTue 1 bubmmorera LOK
p p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TEIIIOBOTO 1
JBUKECHMSI YaCTHII
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTUn 1 bubmmorera LOK
yIp prud. yp p https://m.edsoo.ru/ff0a5c60
but6mmorekxa [IOK
1
10 Buper Tennonepenatu https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepenuus "[IpakTruueckoe UCOIb30BaHUE TEIIIOBBIX 1 1 bubmuorexa [IOK
CBOMCTB BEILLIECTB U MaTePHAJIOB B IEJIAX dHEprocoeperkeHus " https://m.edsoo.ru/ff0a65c0
but6mmorexa [IOK
1
12 KommuectBo TemnOTHL. Y IeabHAas TEMIOEMKOCTD hitps://m.eds00.ru/ff0a6976
VYpaBHeHue TerioBoro 6ananca. TemnooOMeH U TEII0BOE bubmuoreka [IOK
13 1 _
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaGopatopHnas pabota "HccnenoBanue sSBiIeHUs TeJI000MeHa 1 1 bubnuorexa [IOK

MPY CMEIIMBAHUH XOJOAHON U TopsyYend BOIbI"

https://m.edsoo.ru/ff0a6a98
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Pacuer xonuuecTBa TEIIOTHI, HEOOXOIUMOTO JJI HarpeBaHUs

15 TeJa U BBIIETSIEMOT0 UM IIPH OXJIAXKICHUU
16 JIa60paT0£)Ha>1 pabota "Onpenenenue yieabHONU TEIIOEMKOCTH BI/I6J.II/IOTCKa HOK
BELICCTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBA. Y Ie]bHasl TEMJI0Ta CrOPaHMsI BH6J_H/IOTeKa HOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u OTBEpIEBAHNE KPUCTAIUIMYECKUX TEN. Y IeIbHas BI/I6J.II/IOTCKa HOK
TEIUIOTA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTtopHas p"f160Ta "OnpeneneHue yaenbHOU TeIIOThI EI/I6J.II/IOTeKa HOK
IJIABJICHUS JIbJ1a https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue 1 KoHaeHcalus. Mcrnapenue Egggﬁ%f;;gg}:ma? 40¢
21 Kumnienune. VY nenpHas Teriora napooOpa3oBaHus ¥ KOHICHCAIIHH. bubnnoreka [JOK
3aBUCHUMOCTh TEeMIIepaTyphl KUIEHHUS OT aTMOC(HEPHOTO JaBICHUS https://m.edsoo.ru/ff0a786¢c
29 BrnaxrocTs Bo3ayxa. JlaboparopHas padora "Onpenernenue bubnnoreka [JOK
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3ayXa" https://m.edsoo.ru/ff0a7628
23 Pemenwue 3a1a4 Ha onpesielieHNe BIAKHOCTH BO3TyXa
24 [Tpunnmns! paboTe! TemnoBbix aBurateneil. [laposas TypOuHa.
JIBuraresnr BHYTPEHHETO CrOpaHUs
o5 KII/l renmoBoro asurarend. TeniaoBble ABUTATENH U 3alIUTa bubmuoreka [IOK
OKpY’Karolen cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHsI U MIPEBPAICHHS SHEPTUU B TETIOBBIX
mporeccax
27 [ToaroToBka K KOHTPOJILHOM padoTe 1o Teme "TernoBsie bubmuorexa [IOK
sBJICHUs. MI3MEeHeHMe arperaTHplx COCTOSIHUAN BelecTna” https://m.edsoo.ru/ff0a83f2
28 KonTponbnas padora no Teme "TemnoBsie siBneHus. Msmenenue bubmuoreka [IOK
arperaTHbIX COCTOSIHMI BemiecTa' https://m.edsoo.ru/ff0a86ae
29 Onextpuzanus Tenl. J[Ba poaa 3IeKTpUUYECKUX 3apsI0B
30 VYpok-uccienoBanue "IaeKTpU3aLUs TeJ HHAYKIUEH U IPU
COMPUKOCHOBEHUH"
31 B3anmogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona bubnuoreka [JOK
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https://m.edsoo.ru/ff0a87e4

BHCKTpI/ILIeCKOC I10JIC. HaHpﬂ)I(CHHOCTB SJICKTPHUYECKOI'O I10JIA.

bubnunoreka LIOK

2 .
3 [IpuHIUI CynepIIO3UIIMH DJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsa0oB. DJIeMEHTapHbIN 3apsi.
Crtpoenue aToma
34 [IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHECHUS bubnmnoreka HOK
AJIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha mMprUMEHEHUE CBOMCTB AJIEKTPUUECKUX 3aPsI0B buGnuorexa LIOK
P P P https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUI TOK, YCIOBUSI €T0 CyliecTBOBaHUs. IcTOUHUKH bubnnoreka [JOK
AJIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JleficTBUS PIEKTPUIECKOTO TOKA bubnnorexa [IOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenoBanue "JleiicTBrE ANEKTPUYECKOTO OIS HA 1
MPOBOJHUKHU U JUAIEKTPUKHU"
39 DNEKTPUUECKHUN TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax bubmnorexa [JOK
P K https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1ernb U €€ COCTaBHbIE YaCcTH
Cuna toka. JlabopaTopHas pabota "M3mepeHue u peryinpoBaHue bubmuoreka [IOK
41 " 0.5 _
CWJIBI TOKA https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpshkeHue. Bonbtmerp. Jlabopatopnas pabota 05 bubmuoreka [IOK
"N3mepenue u peryiupoBaHue HanpsbkeHus" ' https://m.edsoo.ru/ff0a9e14
ConpoTHuBiIeHHE TPOBOAHUKA. Y IEIBHOE CONIPOTUBIICHHE bubmuorexa [IOK
43 _
BeIllECTBa https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTb 3JIEKTPHUUECKOTO
44 com (I))TI/IBJI'I)GHI/ISIPH OBOJTHUKA OT €r0 JJINHBI prmomazm 1 bubmorexa [JOK
P P " ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEYCHUS U MaTepHalia
45 3aBUCUMOCTB CHJIBI TOKA OT HalpspkeHus. 3akoH Oma Ji1s bu6muoreka [JOK
yJacTKa [ENu https://m.edsoo.ru/ff0aa44a
JlabopaTopras pabora "HccienoBanne 3aBUCHIMOCTH CHJTBI TOKA,
paTopras p a bubmuoreka [{OK
46 UJYILIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUSI PE3UCTOPA U 1

HanpsHKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e
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47

IlocnenoBaTenbHOE U napajjiCJibHOC COCAUHCHHUA ITIPOBOJHUKOB

Jlaboparopuas padota "IIpoBepka npaBuiia CI0KCHHUS

bubnunoreka LIOK

48 HaMpPsLKEHUN IPU MTOCIE0BATELHOM COSTMHEHUH 1B 1
pegprTOpOB,, P 8 A JBYX https://m.edsoo.ru/ff0aaa58

49 Jlaboparopuas padota "IIpoBepka npaBuiia ajisi CUIIBI TOKA TIPH 1 bubnmnoreka HOK
MapaieIbHOM COECJMHEHUHU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

50 Pemenue 3anau Ha npumeHenue 3akoHa Oma a1 pa3nauyHoro bubnmnoreka HOK
COCAMHEHMS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH J[oyis- bubmmoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124

59 Jlaboparopuas pabota "Onpenenenue paboThl U MOLUTHOCTH 1 bubmmoreka [JOK
AIEKTPUYECKOTO ToKa" https://m.edsoo.ru/ff0ab3e0

53 DneKTpUUecKre e U MOTPEOUTENH IEKTPUIECKON IHEPTHH B bubmmoreka [JOK
obITy. KOopoTKOe 3aMbIKaHuEe https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TeMe "DNEeKTpUIECKue 56 [TOK

54 3apsibl. 3apsHKEeHHBIC Tela U uX B3auMojieicTBus. [locTosHHBII 1 J_H/IOTeKa
>IeKTpHECKHH TOK" https://m.edsoo.ru/ff0abd2c
KonTponbHas pabota mo Teme "IIeKTpUuuecKue 3apsiibl. 56 [TOK

55 3apspKeHHBIC Tela U UX B3auMoiecTBusL. [locTosHHBIN " J_H/IOTeKa
>IeKTpHECKHH TOK" https://m.edsoo.ru/ff0abea8

56 IlocTosTHHBIC MAarHUTHI, KX B3aNMOJICHCTBHE

S7 VYpok-uccnenonanue "M3ydyenne nojeil NOCTOSIHHBIX MarHUTOB" 1 b H6J.m0TeKa HOK

https://m.edsoo.ru/ff0ac3d0

58 MarnuTtHoe 1mojie. MaraHuTHoe nosie 3eMJIH U €ro 3HaYeHUe IS bubnunorexa LIOK
KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmneIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKa bubnuoteka [JOK
MarauTHO€E 1oJie KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHue IeKTPOMarHuToB B TeXHUKE. JlabopaTtopHast

60 pabota "M3ydyeHne neicTBHsI MArHUTHOTO TIOJIST HA TIPOBOJTHHK C 0.5 BH6J_]HOTeKa HOK
Toxon" https://m.edsoo.ru/ff0ac74a

61 DNeKTpOoABUTATEIb MIOCTOSTHHOTO ToKa. Mcnonb3oBaHue but6mmoreka [IOK
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JJIEKTPOJABUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U Ha
tpancmnopre. Jlabopatopnas padora "KoHcTpynpoBaHnue u
u3y4eHue paboThl AJIeKTpoIBUTATENS"

https://m.edsoo.ru/ff0ac86c

OmnsiTel Dapanes. 3aKOH AIEKTPOMarHuTHOW nHAyKIuU. [TpaBuiio

1
62 Jlenua
OnexrporerepaTop. CriocoObI MOTYYSHUS dIEKTPHUSCKON
63 SHEPrUH. DIIEKTPOCTAHIIUU Ha BO30OHOBIISIEMbIX UCTOYHHKAX 1
SHEPrUU
64 [ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TeMe "DNEeKTPUIECKUE U 1
MarHuTHBIC sIBJICHUS"
KonrponsHast pabota 1o Teme "DIeKTpUIECKHE U MATHUTHBIC bubnuoreka [IOK
65 n 1 .
SIBJICHUS https://m.edsoo.ru/ff0acb14
PesepBHblii ypok. Pabora ¢ Tekctamu o reme "Temnossie bubnuorexa [IOK
66 " 1 .
SIBJICHUS https://m.edsoo.ru/ff0acc5e
PesepBHblil ypok. Pabora ¢ Tekcramu 1o teme "IlocTosiHHbIN Bbu6moreka [JOK
67 N 1 .
AJIEKTPUYECKHUM TOK https://m.edsoo.ru/ff0acdc6
68 PezepHblil ypok. Pabora ¢ Tekctamu 1o Teme "MarautHele 1
SIBJICHUS "
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KVIACC

KonunuectBo uacoB

DneKTpoHHBIE U(POBHIE

Tema ypoka ara
/I My Bcero | Konrponss.| IIpaktuy. A o0pazoBaTenbHBIE PECYPChI
U3YYEHUS
paboThI paboThI
1 Mexanunueckoe IBrKeHre. MaTepuaabHas TOUKa 1
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKCHHUS 1 bubmorexa LIOK
' https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE MpAMONIMHENHOE IBUKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimosuneiinoe apmxeHue. Cpennss u 1
MT'HOBEHHAsl CKOPOCTh
5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE ABUKEHHE. Y CKOPEHUE 1 bubmmorexa LIOK
' https://m.edsoo.ru/ff0ad8d4
6 CKopocTh NPSIMOJIMHENHOTO PABHOYCKOPEHHOTO JIBUKECHHUSI. 1
I'paduk ckopoctu
7 JlaboparopHnast pabota "OrnpenenieHne yCKOPEHUs Teja npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBJKEHUU I10 HAKJIOHHOM m1ockoctu" https://m.edsoo.ru/ff0adb18
8 CBo6onoe nagenue ten. OnpiTel [anumes 1
PaBHOMEpHOE 1BUKEHUE 10 OKpYXHOCTH. [Iepuon u yactora bubnnorexka [JOK
9 . 1
oOparnenust. JInHeitHas U yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ael176
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
. bu6mmoreka [JOK
1
11 IIepsbiit 3akoH HbroToHa. Bextop cuiib https://m.eds00.ru/ff0ae612
. . bubnmoreka [JOK
1
12 Bropoii 3akon HeroTona. PaBHoelicTByo1as cuna https://m.edsoo.ru/ff0ae72a
. bubmuorexa [JOK
1
13 Tperuit 3akoH HeroTtona. Cyrnepno3nnns cui https://m.edsoo.ru/ff0ae982
bubmuorexa [JOK
1
14 Pemenne 3amau Ha npumeHeHne 3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeh6e
15 Cuna ynpyrocrtu. 3akon ['yka 1 bubmnorexa LIOK

https://m.edsoo.ru/ff0aeca?
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16

Pemenue 3anau no teme «Cuina ynpyroctu»

17 JlaGopatopHnas pabota «OnpeaeneHue )KeCTKOCTU TPYKUHBD) bubmorexa LIOK
https.//m.edsoo.ru/ff0aee28
bubmuorexa [JOK

18 | Cunatpenns https://m.edso0.u/ff0af733

19 Pemenue 3anau no teme «Cuna TpeHUs» bubmorexa LIOK
https.//m.edsoo.ru/ff0afa26

Jlaboparopuas padota "Onpenenenue kKodhhuimeHTa TpeHUI bubnnoreka [JOK

20 " )

CKOJIbJKEHUS https://m.edsoo.ru/ff0af8be

21 Pemenue 3anau no reme "3axkonsl HetoTona. Cuma ynpyrocru. bubnuorexa [JOK

Cuna tpenus" https://m.edsoo.ru/ff0afb8e

29 Cuiia TSXKEeCTU U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOPEHHE bubnuorexa [JOK

CBOOOJHOIO IaICHUS https://m.edsoo.ru/ff0af044
23 Ypok-koHpepenmus "JBrkeHue el BOKPYT rpaBUTAIIHOHHOTO
nentpa (Conneunas cucrema). ['anmaktuku"
24 Pemenue 3amau mo teme "Cuiia TSHKECTH U 3aKOH BCEMHUPHOTO bubnnoreka [JOK
TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 ITepBast kocMuyeckast ckopocTb. HeBecoMocTh 1 neperpys3ku bubmiorexa HOK
°p p ' pPerpy https://m.edsoo.ru/ff0af33c
26 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPOE TEIO. bubnuoreka [IOK
PaBHOBecue TBEPAOIO Tela ¢ 3aKPEILNIEHHON OChIO BpallCHUS https://m.edsoo.ru/ff0afe36
27 MowmenT cuinsl. LlenTp TsKECTH
" " bubnuorexa [JOK

28 Pemrenue 3anau mo teme "MomeHT cuitbl. LIeHTp TshkecTn https://m.edsoo.ru/f0b02ba

29 [ToaroroBka Kk KOHTPOJILHOU paboTe 1o Teme "MexaHuueckoe bubmuorexa [IOK

nBrokenne. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b0408

30 KonrponbHas padora no reme "MexaHNUECKOe IBHKEHHE. bubnnoreka [JOK

Bzanmoneiicteue Ten" https://m.edsoo.ru/ffOb06ec
Nmnynse Tena. UMnynbe cuibl. 3aKOH COXpaHEHUS] UMITYJIbCA. bubnmuorexa [JOK

31 . .

Yrpyroe v HeyIpyroe B3auMoIeHCTBUE https://m.edsoo.ru/ffOb07fa

32 Pemenue 3anau o teme "3aKOH COXpaHEHUS HMITyJIbca" bubnuoreka [IOK
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https://m.edsoo.ru/ff0b096¢c

Ypok-koHpepeHius "PeakTHBHOE IBM)KCHHE B IPUPOJIC U

33 " 1
TEXHHUKE
bubmuorexa [JOK
34 Mexannyeckas paboTa U MOIITHOCTh 1 https://m.edsoo.ru/f0b0as4
35 PaboTa critbl TSKECTH, CHIIBI YIIPYTOCTH M CHIIBI TPCHHS 1 Bubmaorexa IOK
’ https://m.edsoo.ru/ff0b0db8
36 Jlaboparopnas pabota «Onpenenenue padbOTbl CHIIBI TPEHUS TPU 1
PaBHOMEPHOM JBMKEHUH TEJa TI0 TOPU30HTAIBLHON TTOBEPXHOCTH
37 Cs3b sHeprun U padoTsl. [loTeHManbpHas SHeprus 1
38 Kunernueckas sneprust. Teopema 0 KHHETUYECKOWM SHEPTUN 1 bubmmorexa LIOK
) https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXaHUKE 1
bu6mmorexka [IOK
40 Jlaboparopnas pabota «/3ydyeHne 3akoHa COXPAHEHUS YHEPTHI 1 https://m.edsoo.ru/ffob12fe
41 KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU 1 bubmiorexa HOK
https://m.edso0.ru/ff0b1858
bu6mmoreka [IOK
1
42 3aryxaromue konedanus. BeinyxneHHsie konebanus. Pezonanc https://m.edsoo.ru/ffob20f0
43 MareMaTuyeckuii ¥ NpyKUHHBIA MassTHUKU 1
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOJIa KOJIEOAHHI OT bu6mmoreka [JOK
44 1 )
YKECTKOCTHU IIPY>KUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparieHre SHEPTUN TPU MEXAHUUECKUX KOJEOAHUSIX 1
16 Jlabopartopnast pabota «Ornpeaenenne 4acToThl U IEPHOIa 1 bubnmoreka [JOK
KoJIeOaHUH PYKUHHOTO MAasTHUKA https://m.edsoo.ru/ffOblaec
47 JlaGopatopHnas pabora «IIpoBepka HE3aBUCUMOCTH MEpUOIa 1 bubnnorexka [JOK
Kose0aHui Tpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl Ipy3a» https://m.edsoo.ru/ffOb197a
48 Mexanunyeckue BoJIHbL. CBOMCTBA MEXAaHUYECKUX BOJIH. 1 bubnmuorexa [JOK
[IponosibHBIE M TONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpoxk-koHpepeHuus "MexaHHUecKue BOJIHBI B TBEPIOM Telle. 1

CelicMnuecKue BOJIHEL"
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50

3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa

VYpoxk-uccienoanue "HabmoaeHne 3aBUCIMOCTH BBICOTHI 3ByKa

51 "
OT YacTOTbI
52 I'pomMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE3OHAHC
53 YpOK-KO:{(bepeHI_[I/I}I "VbpTpa3ByK U HHPPa3BYK B PUPOJE U BI/I6J-II/IOTeKa HOK
TEXHHUKE https://m.edsoo.ru/ffOb23ca
54 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI bubnmoreka [JOK
coxpaHeHus. MexaHn4ecKue KoJIeOaH s U BOJHBI https://m.edsoo.ru/ff0b25f0
55 KonTponbnas pabota nmo Teme "3aKOHBI COXpaHEHUSI.
Mexanunueckue Kone0aHus ¥ BOJTHBI"
56 DIEKTPOMArHuTHOE MoJjie. DIEKTPOMAarHUTHBIC BOTHBI BH6J_IHOTeKa LOK
https.//m.edsoo.ru/ffOb2abe
57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH
58 Ypok-konpepenmus "[kana 31eKTPOMarHUTHBIX BOJH. bubnnoreka [JOK
Hcnosnb30BaHne JIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBA3H" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMATrHUTHBIX bubnmnoreka [JOK
BOJIH C ITOMOIIIbIO MOOMIJIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6e
60 Pemenue 3anau Ha OMPE/ICNCHHE HaCTOTEI H JUTHHEI
AJIEKTPOMAarHUTHOU BOJIHBI
61 DnekTpoMaruuTHas npupoaa ceeta. CKopocTh cBeTa. BoHOBEIE bubnuotexa [JOK
CBOMCTBA CBETA https://m.edso0.ru/ff0b31d0
62 Hcrounuku cBeta. [IpsaMonuHeiiHOEe pacipOCTpaHEHUE CBETA. bubnuoteka [JOK
3armenust Comnana u JIyHbl https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHHUs cBeTa. 3epkana. Pemenne 3a1a4 Ha bubnmoreka [JOK
IIPUMEHEHUE 3aKOHA OTPAKEHHS CBETA https://m.edsoo.ru/ff0b38c4
64 IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA EH6J_IHOTeKa HOK
https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpeHHEe oTpakeHue cBeTa. Mcronb3oBaHue MOJHOTO bubmuoreka [IOK
BHYTPEHHETO OTPaXKE€HUsI B ONTUYECKUX CBETOBOJIAX https://m.edsoo.ru/ffOb3c5c
66 Jlaboparopnast pabota "HccnenoBanue 3aBUCHIMOCTH yTJia

MMPCIOMJICHUS CBECTOBOI'O Jiy4da OT yIJla MaJACHHA Ha I'PaHULIC
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nn

"BO3IyX-CTEKJIO

Ypok-koHpepenus "Vcnonb30BaHNEe TTOTHOTO BHYTPEHHETO

67 OTPa)KEHHUS: CBETOBO/Ibl, ONTHKOBOJIOKOHHAS CBA3b"
bubmuoreka [JOK
68 Jlunzel. OnTuyeckas cuiia JIMH3bI https://m.edsoo.ru/fob3f2c
69 [TocTpoenue n3o0paxeHU# B TMH3AX buGmuorexa LIOK
https://m.edsoo.ru/ff0Ob444a
Jlaboparopras padota "Onpenencaue GOKYCHOTO PacCTOSHUS U bubnnoreka [JOK
70 . o " :
ONTHUYECKOM CHIIBI COOMpArOIEH JTMH3bI https://m.edsoo.ru/ff0b4206
" " bu6mmoreka [IOK
71 Ypok-koHpepeHmus "OnTuueckue TMH30BbIe TPUOOPHI https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenuus "Jledextsl 3penus. Kak coxpanuts 3peHue"
74 Paznosxenue 6enoro cera B ciektp. OnbiTel HetoToHa. CriosxkeHue bubnnoreka [JOK
CIEKTpaJIbHBIX IBETOB. Jlucnepcus ceera https://m.edsoo.ru/ffOc0f4c
J1ab 6ota "O 0
75| criexp H BoCHpHTHIO WACTA MpEAMCTOR NpI WX HABMOACHH Bubmnoexa LIOK
p p u i peAl p A https://m.edsoo.ru/ff0cOe2a
yepe3 LBETOBbIE (YUIIBTPbI
76 Ypok-nipakTukyM "BoJTHOBBIE CBOMCTBA CBETA: AUCTIEPCHUSI,
uHTepdepeHys u audpaxus”
bu6mmoreka [IOK
77 OmnbiThl Pesepdopaa n miianerapHas MoJellb aTomMa https://m.edsoo.ru/ff0c2a8
78 [Toctynater bopa. Moaens atoma bopa
Hcnyckanue u noriomeHue cBera atoMoM. KBanTsl. JIuneluarsie bubmmorexa LIOK
79 .
CIEKTPBI https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyM "HabmtoieHre CrieKTpoB UCIyCKaHus " bubmiorexa LIOK
https://m.edso0.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHJIBI buGmorexa LIOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue aTomHOro siapa. HykinoHnnast Mmojens bubmorexa LIOK

https://m.edsoo.ru/ffOc18ac
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bubmuorexa [JOK

83 PanuoakTuBHBIC ipeBparieHus. M30Tombl https://m.edsoo.ru/ffoclald
84 Pemenue 3agad no teme: "PaguoakTuBHbIC NpeBpalieHus" buGmuorexa LIOK
A A peppatit https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacnana
Ypok-koHpepeHmus "PagunoakTHBHBIC U3TYYCHHS B IPUPOJIE, bubnnoreka [HOK
86 " )
MEIHIIHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SnepHbie peakiyy. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MaCCOBOTO bubnuorexa [JOK
87 .
yHCell https://m.edsoo.ru/ff0c1c58
88 DHeprus CBS3U aTOMHBIX sijiep. CBsA3b MAacChl U YHEPTUU bubmnorexa LIOK
p 1P p https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau o teme "Snepusie peakyn"
Peakuuu cunrtesa u nenenus saep. Ucrounuku sneprun CosiHua u bubnuorexa [JOK
90 . .
3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypok-koudepenuus "Anepnas snepretuka. JeficTBus
pPaJIMOAKTUBHBIX U3ITydEHUH HA KUBBIC OPraHU3MBbI"
92 [ToaroroBka k KOHTPOJILHOM paboTe MO TeMe "IIEKTPOMArHUTHOE bubnnoreka [JOK
10JIe. DNEKTPOMAarHuTHele BOJIHbI. KBaHTOBBIE siBICHMS" https://m.edsoo.ru/ff0c223e
93 KonTponbHas padota no Teme "IIeKTpOMarHuTHOE IMOJeE.
DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBieHUS"
[ToBTOpenue, 0600mIeHNE. JTabopaTopHbIe pabOTHI IO KYypCy bubnuotexa [JOK
94 n L n .
BzaumopelicTBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, 06001eHNe. Penienne pacyeTHBIX U KaYeCTBEHHBIX bubnuotexa [JOK
95 n n .
3a7a4 1no teme "TemioBbie Mpouecchl https://m.edsoo.ru/ff0c2572
9% [ToBTOpeHue, 06001eHNe. Penienne pacyeTHBIX U KaYeCTBEHHBIX bubnmuotexa [JOK
3agad 1o teme "KII/[ TermnoBbix guratenei” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpeHue, 06001IeHNe. Penienne pacyeTHBIX U KaYeCTBEHHBIX bubnmoreka [JOK
3amad no teme "KIIJ[ anexTpoycraHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, 0600mIeHNE. JlabopaTopHbIe pabOTHI IO KYpCy bubnmnoreka [JOK
98 n n .
CBeTOBBIE ABJICHUS https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06o6menue. Pabora ¢ Tekctamu mo Teme "3aKOHbBI bubnmoreka [JOK
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COXPAaHEHHUs B MEXaHHKe"

https://m.edsoo.ru/ff0c2d6a

100 IToBTrOopenue, o600mmenue. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"KonebGanus u BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 06o0menue. Pabora ¢ Tekctamu 1o Teme "CBeTOBbIC 1 bubnuoreka [IOK
ABJICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u sinepHas ¢puzuka'
102 27

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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