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JIOKyMEHT MOANKCAH 3IEKTPOHHON MOATHCHIO.

IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOILIET0 0Opa3oBaHMs COCTaBJIEHA HA OCHOBE
MOJIOKEHUA W TpeOoBaHWA K pe3yiabTaraM OCBOCHHMS Ha ©0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON TTporpammsel, mpeactaBieHHbXx B PI'OC OO0, a Takxke ¢ yuéroMm denepaibHOM
paboueii nporpammsl Bocniutanus u KoHuenmuu npenogaBanus yueoHoro npeamera «Ousnkay.

Copneprxanue nporpammsl 110 (U3UKE HANpaBIeHO HA (OPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYyYaroIUXcSd U OpraHM3allMI0 M3ydeHHsl (U3UKU Ha JIEeATeIbHOCTHOW OCHOBE. B
nporpaMMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4Y€OHOTO TIpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K IUIAHUPYEMBIM JMYHOCTHBIM M METAlpeIMETHBIM pe3ybTaTaM
00y4eHHs, a TAKKe MEXIPEAMETHBIC CBSA3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHMUs.

[Iporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeleleHue ydyeOHOro marepuaija IO rojam
oOyyeHus (o KiaccaM), IpeJylaraeT MHPUMEPHYIO IIOCJIENOBAaTEIbHOCTh H3Y4YEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHs MPEIMETHOIO COACp)KaHUS M Yy4ETe BO3PACTHBIX OCOOEHHOCTEH
00y4arouxcs.

[Iporpamma o ¢usuke pa3paboTaHa ¢ IETbI0 OKA3aHUS METOAMYECKON TTOMOIIH YYUTEIO B
co3maHuu pabodel mporpaMMBI IO YIeOHOMY TTPESIMETY.

®du3uka SBISETCS CUCTEMOOOPA3yIOIIUM Ul €CTECTBEHHOHAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAaT B OCHOBE IMPOIECCOB M SIBJICHUH, M3Y4aeMBIX XUMHEH,
Ouosiorueil, acrpoHoMuel u ¢u3zuveckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, HOpPEIOoCTaBisgeT HaubOosiee sCHble 00paslbl IPUMEHEHUS HayyHOIo MeEToJa
MO3HAHUS, TO €CTh CII0C00a MOTyYeHUs JOCTOBEPHBIX 3HAHUH O MHUpE.

Opna M3 THaBHBIX 3a4a4 (pU3MUYecKoro oOpa3oBaHUs B CTPYKType o00Iiero odpazoBaHUS
COCTOMT B (OPMHMpPOBAaHMM E€CTECTBEHHOHAYyYHOW TIpaMOTHOCTH M HHTEpeca K Hayke Yy
oOydJaronmxcsi.

WN3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MpeArojaraeT OBJaJ€HHE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTB!

HAy4YHO OOBSCHSATH SIBICHUS;
OLIEHUBATh U TOHUMATh OCOOEHHOCTH HAyYHOI'O HCCIIEIOBAHNUS;
MHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS IIOJYyUYEHUS BBIBOJOB.

Henn wu3ydyenus (U3MKM Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs ONpEIENICHbl B
Konuenmuu npenonaBanus yueOHoro mnpeamera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3ALMSIX
Poccuiickoit  @enepanuy, peaqu3ylOIIMX OCHOBHBIE 0O0IIe00pa3oBaTeIbHble MPOTPaAMMBL,
yTBepkAEHHOW penieHueM Komternn MunncrepcTBa mnpocsemenuss Pocculickon ®eneparumn
(mporoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

HEJIN U3YYEHUSA YYEBHOT' O ITPEIMETA «®U3UKA»
puoOpeTeHne NHTEepeca U CTPEMIICHUST 00YUAIONMIUXCsl K HAYIHOMY U3YYEHUIO TIPUPOIBI, PA3BUTHE

HUX UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI>1;
Pa3sBUTHC Hpe,[[CTaBJICHI/Iﬁ O HAYYHOM MCTOAC IO3HAHUA U (I)OpMI/IpOBaHI/Ie HUCCICIOBATCIBCKOTO

OTHOIICHHS K OKPYXAIOIIUM ABJICHUAM,
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(dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa U3y4eHHs] OCHOB CTPOCHHS MaTEpUu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMHupoBaHKUE TPEACTABICHUNH O poiM (DU3MKM UIs Pa3sBUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHII;
pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX cepax Oyayuield mnpodeccuoHaTbHON esSTEIbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JlajbHeieMy 00y4eHHIO B 3TOM HAlpPaBICHHH.

JlocTukeHre HTHX LeJedl mporpaMMbl IO (U3MKe HAa YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMs 00eCIIeYnBACTCS PEIICHHEM CIeAYIOUINX 3a1a4;
npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHHUYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHHWH OMUCHIBaTh M OOBSACHATH (U3WYECKHE SBICHHUS C HCIOJIb30BaHUEM
IIOJIyYEHHBIX 3HAHUM;
OCBOGHHE METOJIOB PEIICHUS MPOCTEUIINX PACYETHBIX 3aJa4 C HCIOJIb30BAaHHEM (U3MUECKUX
MojieTieil, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a71a4;
pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SIBICHUS U BHIMIOIHATH OIBITHI, Ta00pAaTOPHBIE PAOOTHI U
SKCIIEPUMEHTATIbHBIEC UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX IPUOOPOB;
OCBOCHHE MPUEMOB paboThl ¢ MHPOpMaLueil (HU3NIECKOTO coepKaHMsl, BKIOYas HHPOPMAILIHIO O
COBPEMEHHBIX JIOCTHKECHUAX (DU3HMKH, aHATTN3 M KPUTHUECKOE OLIEHUBAaHHE HH(POPMALINH;
3HAKOMCTBO €O cdepamu TpOo(EeCCUOHATBLHOW JEATEIbHOCTH, CBS3aHHBIMH C (QHU3UKOH, U

COBPCMCHHBIMU TCXHOJIOTUSAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX CI)PIBI/I‘ICCKOI;’I HAayKH.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE
Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

orBoautcs 204 gaca: B 7 kiacce — 68 yacoB (2 4aca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B
HeJeno), B 9 kitacce — 68 yaca (2 yaca B HEZIEIIO).

COJAEPKAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKILEr0 MUPA.

®usnka — Hayka o mpupojae. SIBieHus npuponbl. PHU3MYECKHE SABICHHS: MEXAHUYECKUE,
TEIUIOBBIE, EKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuMHbL. M3MmepeHue ¢usznyeckux BenuyuH. Duznueckue MNpUuOOpHI.
[TorpemHocTs u3mMepeHnii. MexxayHapogHas CHCTEMa E€ANHHII.

Kak ¢u3nka u qpyrue ecTeCTBEHHbIE HAyKH M3Y4aloT MpUpoy. EcTeCTBeHHOHAyUHBIH METOA
MO3HAHUS: HAOJO/IeHNe, TOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIABUIKEHHE TUIIOTE3, SKCIEPUMEHT IO
MIPOBEpPKE TUIOTE3, OOBSICHEHHE HabmonaeMoro spieHus. Onucanue (U3MUECKUX SIBICHUN C
IOMOIIBIO MOJIEIIEN.

Hemoncmpayuu.
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Mexanuyeckue, TerIoBbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.

duzndeckue mpudOPsI U MPOIIeAypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U IU(DPOBBIM TPHOOPOM.
Jlabopamopuvie pabomul u onvimol.

OrnpezienieHre LEHbI ACJICHUS Kbl K3MEPUTEIHLHOTO Mproopa.

N3MepeHne pacCTosTHUMA.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenre pa3MepoB MaJbIX TEl.

N3mepenue temiiepatypsl IpH MOMOIIH KUIKOCTHOTO TEPMOMETPA U IaTYMKA TeMIIepaTyphl.

[IpoBeaenue wuccienoBaHusl MO MPOBEPKE TUIMOTE3bl: JAIBHOCTh MOJETA IMAPUKA, MYIIEHHOTO

TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA ITYCKA.

Pasnen 2. [lepBoHayaibHbIe CBeeHNs 0 CTPOCHUM BellecTBA.

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYIIbI, UX pa3Mepbl. ONBITH, JOKa3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIECTBA.

JlBmkenne dyactuil BemiecTBa. CBsi3b CKOPOCTH JBHIKEHHUS YACTHI[ C TeMIIEpaTypOi.
BpoynoBckoe nBuxkenue, auddysus. B3aumoneldcTBME UACTHI] BEIIECTBA: NPUTIKEHUE H
OTTaJKHUBaHUE.

ArperaTtHble  COCTOSIHUS ~ BEIIECTBA: CTPOCHUE Ta30B, OJKUJAKOCTEM U  TBEPIBIX
(kpucTayinueckux) Ted. B3auMoCBs3b MEXIYy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHOMOJIEKYJIIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

Habmtonenne 6poyHOBCKOTO IBUYKEHUS.
Ha6monenue nuddysun.
Habmonenue siBiaeHuid, 00bACHSIONUXCS MPUTSKEHUEM HIIA OTTaJIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomol u onsimol.

OreHka n1uaMeTpa aToMa METOJIOM PsiIoB (C UCTIOJIb30BaHuEeM (hoTorpaduii).
OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.
OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

Pa3nen 3. /IBu:xeHne u B3aumMojieiicTBue TeJl.

Mexanunueckoe 1BHxeHue. PaBHomepHoe 1 HepaBHOMepHOe JBHkeHHe. CkopocTh. Cpeansis
CKOPOCTb IPYU HEPABHOMEPHOM JIBH)KEHHMH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SBnenune wuHepuMHu. 3aKOH HWHepUuU. B3auMmopneicTBue Ten Kak MNpPUYMHA H3MEHEHUs
CKOpPOCTH JBIKEHHS Tel. Macca kak mepa WHepTHOCTH Tena. [lnoTtHocTs BemectBa. CBsi3b
IJIOTHOCTHU € KOJMYECTBOM MOJIEKYN B €IMHUIE 00BEMA BEIIECTBA.

Cwuita Kak XxapakTepUCTHKA B3anMoJencTBH Tel. Cuta ynpyrocTt U 3akoH I'yka. 3mepenue
CUJIBI C TIOMOIIIBIO TMHAMOMETpA. SIBIeHHE TATOTEHHS U Cia TsokecTd. CHila TSHKECTH Ha APYTHX
minaHetax. Bec Ttema. HeBecomocTh. CliokeHUE CHJI, HANpPaBICHHBIX 110 OJHOM MPSIMOIl.
PaBnonelictByromas cui. Cuna tpenus. TpeHune CKOJIbXEHUs U TpeHUe Nokosi. TpeHue B mpupoje
U TEXHUKE.

Jemoncmpayuu.

HalGmronenne MexaHU4ecKoro JBMKEHUS Tea.

N3Mepenne CKOpOCTH MPSMOJIUHENHOTO JBUKECHUSI.
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HaGmroienue sSBICHUS] HHEPIIHUH.

HaGumoienne n3MeHeHUs: CKOPOCTHU TIPH B3aUMOJICHCTBUU TEll.
CpaBHeHME MaccC 10 B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenre CKOPOCTU PaBHOMEPHOTO JIBHKEHUS (IIApUKa B KUAKOCTU, MOJETHU 3JIEKTPUUECKOTO
aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WK [IapuKa M0 HAKIIOHHOW MJIIOCKOCTH.
OrnpesenieHue MI0THOCTU TBEPAOTO Tea.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTSHKCHHS (JIehopMaIiii) MPy>KUHBI OT MPHIIOKECHHON
CHUJIBL.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Tejla U XapakTepa
COTIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, JKUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUS U YBEJIWYEHUS NaBieHus. J[aBneHue rasza. 3aBUCUMOCTh
JaBJeHUd ra3a oT o0béma, Temreparypsl. [lepegaua gaBieHus TBEPABIMH TeIaMH, KUJIKOCTIMH H
razamu. 3akoH [lackanmsa. [lHeBmaTmueckue MamuHbl. 3aBUCUMOCTb JABIEHUS KUIKOCTH OT
riryounsl. ['uapocratndeckuii mapagokc. CooOmiarommecs cocyabl. [ uapaBIuveckiue MeXaHNu3MBbl.

Atmocdepa 3emim u atmochepHoe naBieHue. [IpUYMHBI CyIIeCTBOBAaHUS BO3/YIIHOM
obomoukn 3emumn. OmbiT Toppuwuemmu. M3mepeHune arMocepHOTO JaBlIeHHUS. 3aBUCHMOCTH
aTMoc(epHOro aBlIeHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! a1 u3mepenus arMochepHOro
JaBJICHHUS.

JleiicTBHE >KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teno. BrITankuBaromas (apXuMeaoBa)
cwia. 3akoH Apxumena. [1naBanue ten. Bo3nyxomnnasanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmatommuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nericTBus aTMoc(hepHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT O0bEMa MOTPY)KEHHOM dYacTH Tela M IUIOTHOCTH
KUKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOMN KUIKOCTH.

VYcnoBue mmiiaBaHuWs Te: IUIABAHWE WJIM TOTPYKEHHE TEl B 3aBUCHUMOCTH OT COOTHOIICHHS
IUTIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOHN B )KUIKOCThH YaCTH Tela.
OrnpeneneHre BbITAIKUBAIOLIEH CHIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJTIKUBAIOLIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO B XKUIKOCTH, OT MACChI
Tena.
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OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKUBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU YKUIKOCTH.
KoHcTpynpoBanue  apeomMerpa  WiIM  KOHCTPYMpPOBaHUE  JIOAKM U OIpejaelieHne  e€
IpPy30II0AbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: phluar, OJ0K, HAKJIOHHAsA IUIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[Ipumenenue mpaBuiia paBHOBECHS pblyara K 0510Ky. «3ootoe npaBmio» Mexanuku. KIT/I nmpocteix
MexaHu3MoB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHunanbHas sHeprus. lIpeBpamenue ogHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl POCTBHIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenue paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABMXKCHHM Tella MO TOPU3OHTAIBHON
MMOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3mepenue KII/] HakJIIOHHOM IIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOM YHEPTUH.

8 KVIACC

Pa3nen 6. TenuioBble siBJ1eHNS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETHUYECKON TEOPHUHU CTPOCHHS BelecTBa. Macca u
pasMEpPbL aTOMOB n MOJICKYIIL. OHI)ITI)I, MOATBCPKAAIOIINEC OCHOBHBEIC IIOJIOKCHU S
MOJIEKYJIIPHOKUHETHYECKON TEOPUH.

Mopenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOrO COCTOSIHUM BemiecTBa. Kpucrammudeckue u
amop¢ubie Tena. OObACHEHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEN HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO-KUHETUUECKOW Teopund. (CMmauMBaHWE M KalWUISIPHBIE SBJICHUS. TeIioBoe
pacUIMpeHre U CKaTue.

Temneparypa. CBs3p TeMmmeparypbl €O CKOpPOCTbIO TEIUIOBOTO JBWUKEHUS YaCTHIL.
Buytpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEpruu: Terionepeaaya U CoOBEpLIeHUE
pa60Tr,1. BI/I)II)I TCIIONEpCaAaqYMn: TCIJIOMPOBOJHOCTE, KOHBCKI WA, U3JTYYCHUC.

KonmnyecTBo TemmoTel. YenbHas TEIIOEMKOCTh BeIIecTBa. TemIooOMEH H  TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oananca. [lmaBieHne W OTBepAEBaHUE KPHUCTAITUYECKUX
BEIIECTB. YAenbHas TeIuloTa IMaBieHus. l[lapooOpa3oBanue u KoHAEHcanus. VcmapeHwue.
Kunenne. VYnaenbHas Temniora mnapooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT
aTMoc(epHOTro JaBICHHUS.

Brnaxnocts BO3ayXa.

DHeprus ToIIMBa. Y ieJbHasl TeII0Ta CrOPaHHUsL.



JIOKyMEHT MOANKCAH 3IEKTPOHHON MOATHCHIO.

[Mpuntunsr  pabotsl TernoBbix asurarenei KIIJ[ TemmoBoro jaBuraress.

JIBUTATEII U 3aLUTA OKPYKAOIIEH CPEIBL.
3aKOH COXpaHEHHUs U MPEBPAIIECHUS SHEPTUH B TEIUIOBBIX MPOIECCaX.
Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6mronenue quddysun.
Habmoienue siBiaeHuit cMauMBaHUs U KaWJUISIPHBIX SIBJICHHM.
Haburoienue TemnoBoro pacimupeHus Ted.
V3meHeHne naBneHHs ra3a Mpu M3MEHEHHH 00bEMa 1 HarpEeBaHUH WIIA OXJIAXKICHUH.
[TpaBwiia u3MepeHus TeMIepaTypebl.
Bupel reruionepenayu.
OxJnax7eHre Ipu COBEPLUICHUN PAOOTHI.
Harpeanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
CpaBHeHHE TEMIOEMKOCTEHN pa3TUYHbIX BEIECTB.
Habmronenue kumneHusl.
Habmroienne nocTostHCTBa TeMIIEpaTyphl MPH TUIABICHUU.
Mopaenu TerIoBbIX ABUTaTENIEH.
Jlabopamopuvie pabomsl u onvimol.
OnBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO IPUTSKCHHSL.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WM caxapa.
OnbIThI 10 HAOTIOCHHUIO TETNIOBOTO PACIIMPEHHUSI Ta30B, )KUKOCTEH U TBEPABIX TE.

Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

TemnoBbie

OHLITBI, ACMOHCTPUPYIOINIUEC 3aBUCUMOCTL HNABJICHUA BO3yXa OT €TI0 00bEMa u HarpeBaHusd HJIN

OXJIAXKJICHHA.

[IpoBepka runore3b! JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KMJIKOCTH B TEPMOMETPUYECKON

TpyOKe OT TeMIepaTyphl.

Habntonienne n3MeHeHMsT BHYTPEHHEM »HEepruu Tejla B pe3yjbTaTe TeIulonepenaud M padoThl

BHCIIHHUX CHIJI.

HccnegoBanue sABICHUS TeII00OMeHa IIpru CMCIIMBAHUHN XOJIOJHOH U FOpH‘ICfI BOJbI.

OnpeﬂeneHHe KOJIMYCCTBA TCILIOTBI, IIOJYUYCHHOTO BOJOH npu TEIIOOOMEHE C HarpeTbiM

METaJUIMYECKUM [IUIUHAPOM.
Ormpenenenue yaeabHON TEIJIOEMKOCTH BEIIECTRA.
UccnenoBanue npoliecca ncrapeHus.
Onpenenenre OTHOCUTENbHON BIAXKHOCTH BO3/yXa.
Ornpenenenne yaeIbHON TEIJIOTHI IUIaBICHUS JIb/IA.

Pa3nesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

3J'ICKTpI/ISaI_II/I${ TCII. I[Ba poaa SJICKTPUUCCKUX 3apsA10B. BzaumogeiictBue 3apAKCHHBIX TCII.

3akoH KyﬂOHa (SaBI/ICI/IMOCTL CHJIbI B3aHMOJECHCTBHUS 3apsKCHHBIX TEJI OT BCIWYUHBI 3apsad0B U

PacCTOAHUA MCIKIY TeHaMI/I).

Onektpuueckoe mnosne. Hanpsok€HHOCTh anekTpudeckoro mnoisd. IlpuHnun cyneprno3unuu

ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).
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Hocurenu anexkTpudeckux 3apsaaoB. DiIeMeHTapHbIN d1eKTpuueckuil 3apsaa. CTpoeHue aroma.
[IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHECHUS SJIEKTPUUYECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHUS DJIEKTPUUECKOro Toka. McTouHuKU
MOCTOSIHHOTO TOKa. JIeMCTBHUSI H3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XHUMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna TOKa. Onekrpuyeckoe HampsbkeHue. CoONpoTHBIEHHE
MIPOBOJIHMKA. Y JIETbHOE CONPOTHUBIICHHE BemlecTBa. 3akoH Oma i ydacTKa — LIEMNH.
[TocnenoBarenpHOE M MapauIeIbBHOE COETMHEHUE POBOJHUKOB.

PaboTa 1 MOIIHOCTPH ANIEKTpHUECKOro ToKa. 3akoH Jxoyns—Jlenna. DineKkTpudeckue Henu U
MOTPEOUTENHN IEKTPUIECKON 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrossHHblE MarHuThl. B3anMoOIelWCTBHE MOCTOSIHHBIX MAarHuTOB. MAarHuTHOE TIOJIE.
MarnuTtHoe nojie 3eMJId U €ro 3Ha4eHue Jsl KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mosie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. [IeficTBHE MarHUTHOrO MOJIs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUIATEIb IOCTOSTHHOTO TOKa. VCronb30BaHue 3IEKTPOABUTATEIIEH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Onbrtel @apanes. SBneHue  sneKTpoMarHuTHOM  uHaykuuu. [lpaBuno  Jlenna.
Onektporereparop. CrnocoObl TMOMy4YEHUs DJIEKTPUUECKOW DHEPruu. IJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DnekTpu3anus Tel.

JIBa poJia JIEKTPUUECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
Y CeTpoiCTBO U IeHCTBHE 3IEKTPOCKONA.
DneKTpocTaTU4eCcKas NHIYKIHUA.

3aK0OH COXpaHEHHUs IIEKTPUUECKUX 3apsI0B.

[TpoBOAHHKYN U AUDIIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.
HcTouyHMKH TOCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKHUM TOK B )KUJIKOCTH.

I'azoBbIi pa3psn.

N3mepenue cuiibl TOka aMIepMETPOM.

N3mepenne 31eKTpuuecKoro HanpsHKEHUS BOTBTMETPOM.
Peocrar n marasuH cOnpOTHUBIICHHN.

B3anmopeiicTBrE MOCTOSTHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHHs TOJIFOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsIT OpcTena.

MarnuTHo€e nojie Toka. JJIeKTPOMarHmr.

JleficTBe MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue SBIeHUS 31€KTPOMAarHUTHON MHIYKIUH.
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OmnbiTel @apanes.
3aBUCUMOCTD HalpaBiIeHUs MHIAYKIMOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUS.
DneKTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopuvie pabomul u onvimol.
OnbIThl IO HAOIIOAEHUIO JEKTPU3ALUY TeJl MHAYKIUEH U IPH CONPUKOCHOBEHUH.
HccnenoBanue qefcTBUSA 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAJIEKTPUKH.
C6opka u mpoBepka paboThl NEKTPUUECKON LIEMH MOCTOSIHHOTO TOKA.
W3mepeHue u peryarupoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HaIIPSHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE.
OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUYECKOI'O CONPOTHBIIEHMS MPOBOJHUKA OT €ro
JUIMHBI, TJIOLIA/IU TIOIEPEYHOro CeYEeHUsI U MaTepuaa.
IIpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUH TpPU  IOCIEAOBATEIbHOM COEIMHEHUH JIBYX
PE3UCTOPOB.
IIpoBepka mpaBuia i CHIIbI TOKA MPH MapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.
Onpenenenre MOIHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HApsKEHUs Ha HEH.
Onpenenenue KII/] narpeBatens.
HccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS IOCTOSSHHBIX MarHUTOB.
W3yueHne MarHuTHOTO NOJIsI TIOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U Pa3/IeICHUH.
HccnenoBanue 1eHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTh CHUJIbI B3aUMOAEUCTBUS KaTyIIKU C TOKOM M MarHurta oT
CHJIBI TOKA U HAalpaBJIEHHUs TOKA B KaTYIIIKE.
N3ydenue neiicTBUS MArHUTHOTO IOJISI HA IPOBO/IHUK C TOKOM.
KoHncTpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.
N3mepenue KIIJI anexTpoaBUrarenbHOl yCTaHOBKH.
OneITBI N0 MCCIENOBAHUIO SBJICHUS JJIEKTPOMAarHUTHOM MHAYKLUU: HCCIEI0BAaHUE N3MEHEHUN

SHAYCHHUA U HAIIPABJICHUS MHAYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.
Mexannueckoe aABM>KeHHE. MatepuanbHass Touka. Cuctema orcdé€ra. OTHOCHUTENIBHOCTD
MEXaHNYECKOro  JBWKEHUsA. PaBHOMepHoe mpsMoiauHElHoe JBHKeHHe. HepaBHOMepHOe
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NpsMOJUHEHOe nBWKeHue. CpeaHsass M MIHOBEHHAs CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiinHEWHOe aABukeHue. CBoOonHOE majeHue. OnbIThl
lNanunes.

PaBHOMepHOE ABMKEeHHE 1O OKpYXHOCTH. llepmon u wactora oOpaiuenus. JluneliHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

[TepBriii 3axkoH HeroTona. Bropoit 3akon Herotona. Tperuii 3akoH Hprorona. Ilpuniun
CYNEPIIO3ULINH CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHHs CKOJIbKEHUS, CUJIa TPEHUS MOKOs,
JPYTUE BUIBI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOIHOTO MaJCHUS.
JBmxenue mianet Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBeCOMOCTh U neperpy3Ku.

PaBHOBecue marepuanbHO TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema ¢
3aKPEIIEHHON OChIO BpanieHus. MoMeHT cuibl. L[eHTp TskecTH.

Nmnynsc Tena. M3MeHenne umnyinbca. MMmynbc cuibl. 3aKOH COXpPAHEHHUsS HMMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Mexanuueckass pabora M MOIIHOCTh. PabGora cui Tspkectu, ynpyroctd, TpeHus. CBs3b
sHepruu U padoThl. lloTeHuumanbHas sHeEprus Tenaa, MOIAHATOrO HAJ IOBEPXHOCTHIO 3EMIIU.
[TorenumanpHas dHeprus cxkarou npyxusHsl. Kunerndeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro JIBMKEHUS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

CpaBHeHHE NyTeH U TPAeKTOPUM JBMXKEHMSI OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO PAa3HBIX TEJ
OTCYETa.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

Habutoienue 1BMKeHUs Tella 0 OKPYKHOCTH.

HaOntoneHne MexaHMYecKHX SIBICHUM, MpOMCXOAIuX B cucTteMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU)KEHHH OTHOCHUTENIbHO KaOMHETa (GU3UKH.

3aBUCUMOCTD YCKOPEHMS TeJla OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHJIBI.

HaGntoneHue paBeHCTBa CHIT IIPU B3aUMOJICHCTBUY TE.

N3meHneHue Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

[Iepenava nMmynbca Ipu B3aMMOJIECHCTBHUM TEIL.

[IpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TEJI.

CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJIbca IpU aOCOIIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

HabmtoneHne peakTUBHOTO IBUYKEHHS.

CoxpaHeHue MEXaHWYEeCKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

CoxpaHeHne MEXaHNYECKON PHEPTUH NP IBUKEHUU TeJIa M0 IeHCTBUEM IIPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.
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KoHcTpynpoBanue TpakTa A pa3roHa W JAJIbHEWIIEro paBHOMEPHOIO JBMI)KEHUS LIapuKa WIN
TEJEKKH.

Omnpenenenue CpeaHel CKOPOCTH CKOJBKEHHUS OpycKa WM JABIKEHHS LIapuKa IO HAKIOHHOH
IIJIOCKOCTH.

Omnpenenenue yCKOpeHUs Teja IIPpU PaBHOYCKOPEHHOM JBHMKEHHH 110 HAKJIOHHOM IIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUXKEHHMH 0€3 HadaJbHON
CKOPOCTH.

IIpoBepka ruUmoTe3bl: €CIM MPU PAaBHOYCKOPEHHOM JIBHKEHHU 0O€3 HadalbHOW CKOPOCTU IYTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOILIUE POMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JABJICHMUSL.
Onpenenenne KOdPPUITUEHTA TPSHHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue paOOThl CHIJIBI TPEHUs NPU PAaBHOMEPHOM JABMXKEHHM Teja IO TOPU30HTAIbHOM
IIOBEPXHOCTH.

Omnpenenenue paboOThl CHIIbI YIPYTOCTH MPHU MOABEME Ipy3a C UCHOIb30BAHUEM HEIMOJBHKHOIO U
MOJIBUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUS SJHEPTHUH.

Pa3nesn 9. Mexannueckue Kojie0aHUsI M BOJIHBI.

KonebarenbHoe paBmxeHue. OCHOBHBbIE XapaKTEPUCTUKH KOJIEOaHW: IMepuoJ], 4YacroTa,
amIUMTyna.  MareMaTHyeckuii W IPYKUHHBIM MaaTHUKU. [IpeBpamieHue »sHeprum 1npu
KoJs1e0aTenbHOM JIBUKECHUU.

3aryxaromue kojeOaHus. BpiHyxneHHble KonebaHus. Pe3onHanc. MexaHudeckue BOJIHBI.
CaolicTBa MexaHM4eCKUX BOJIH. [IpoosibHBIE U NToNEpeYHbIe BOIHBI. [[I1HA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJIOM Teje, CEHCMUYECKHE BOJIHBI.

3Byk. [’ poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U ynbTpa3ByK.

Jemoncmpayuu.
Habntoienue xosnebanuil Te noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebanuil rpy3a Ha HUTH U Ha IPY>KUHE.
HabmtoneHune BBIHYXAEHHBIX KoJeOaHUI U pe30HaHca.
Pacnpoctpanenue npoJ0iabHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).
HabntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomol u onsimol.
Omnpenenenre 4acToThl U Mepuo/ia KoneOaHuil MaTeMaTH4eCKOro MasiTHUKA.
Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMMOCTH NEpHOAA KOJIEOaHNUH MPYKMHHOTO MasiTHUKA OT MAcChl Tpy3a.
ITpoBepka HE3aBUCUMOCTH MEPHO/Ia KoJIeOaHuil rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpysa.
OMnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOAa KoeOaHUN NPY>KUHHOTO MasTHUKA OT Macchbl
rpy3a ¥y *KECTKOCTHU NPYKUHBI.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUs.
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Pa3nea 10. D1eKTpOMarHuTHOE MoJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHuTHOE 10J€. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH.
[Ikana 31€KTpOMarHUTHBIX BOJIH. VICII0JIb30BaHNE 3JIEKTPOMATHUTHBIX BOJIH JIJIs1 COTOBOW CBSI3H.
DnekTpoMaruuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBebIe cBoliCTBa CBeTA.
Jlabopamopnusie pabomot u onvimel.
W3yuenne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa.
Pasznen 11. CBeToBbIe IBJICHUS.
JlyueBas mopnenb cBera. Mcrounuwku cBera. [IpsmosiMHENHOE paclpoOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnienue cBera. 3akoH mpenomiieHUs cBera. [lonmHoe BHyTpeHHee OTpakeHHE CBETA.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
JIunza. Xon myueit B muH3e. Ontudeckas cuctema goroanmnapara, MUKPOCKOIIA U TEJIECKOTA.
I'ma3 kak ontudeckas cucreMa. bin3opykocTh U albHO30PKOCTb.
Pasnoxxenue Genoro ceera B cnekTp. OnbiTel HetoToHA. Cll0KEHHE CIIEKTPAIbHBIX I[BETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.
IIpenomiienue cBera.
OnTHYecKuii CBETOBO/I.
Xon nydeil B cobuparouiei JuH3e.
Xox Jiydel B pacCcenBaroLIeH JIMH3E.
[Tonydyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[Tpunun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
Mogens rnasa.
Paznoxenue 6em0ro cBeTa B CIEKTP.
[Tonmy4yenue 6en0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX LIBETOB.
Jlabopamopuvie pabomsl u onvimel.
HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHsI CBETOBOT'O JIyda OT yrJja MaJIeHusl.
N3ydenne xapakTepucTHK H300pakeHUs MpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanne 3aBUCMMOCTH YIJla MPEIOMIIEHUS CBETOBOTO Jiyda OT yIja MaJieHUusl Ha IpaHule
«BO31YyX—CTEKJIO».
[Tonmy4yenne n300pa’keHU C MOMOIIBIO COOMPAOLIEH JTHH3HI.
Onpenenenne GOKYCHOTO paCCTOSHUS U ONITUYECKOM CHIIBI cCOOMparOIeil INH3BI.
OMnBITH IO PA3NIOKEHHUIO OENIOro CBETa B CHEKTP.
OnBITHI 1O BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Pasznen 12. KBanToBble iBJIeHUS.
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OmnbiTel Pesepdopna u mmanerapnas mojens aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JIuHEHYaThIe CIIEKTPHI.

PamunoaktuBHOCTE. Anb(a, Oeta- u ramma-usnydeHus. CTpoOeHHE aTOMHOTO sJIpa.
Hyknonnas wMopens aromHoro sapa. HM3orombel. PanunoaktuBHble mnpeBpauieHusd. llepuon
II0JIypacnasa aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsilOBOTO M MAacCOBOTO YMCEI. DHEPrusl CBA3H
aTOMHBIX sifep. CBA3p Macchl U dHepruu. Peaknuu cunresa n aeneHus saep. Vcrounuku sHepruu
CouHiia 1 3BE31.

SAnepHas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIy4YCHUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3J1y4yeHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyuHbIX I'a30B.
Crnekrp Boznopoza.
Habmtonenue Tpeko B kamepe Buibcona.
PaGora cuérurka HOHU3UPYIOMINX U3TYyUCHHH.
Perucrpanus nzinydeHust NpupoOaHbIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopuvie pabomsl u onvimol.
HabnroneHne CrijionHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TI0 TOPMO3HOMY ITyTH (110 oTorpadusim).
N3mepenue paaroakTuBHOro (oHa.

IHoBTOPHUTEIHbHO-00001IAKO NI MOYJIb.

[ToBTOpUTENBEHO-0000IIAIONMI MOy b MIPEHA3HAUEH Ul CHUCTEMaTU3alud U 000O0IIeHUs
MPEIMETHOTO COZAEP)KAHUS U ONbITAa JAEATEIBHOCTH, IPUOOPETEHHOTO MPU M3YYEHUH BCEro Kypca
¢bu3MKM, a TakXKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy MO (pu3uKe Ui
oOyuaronuxcsi, BHIOPAaBIINX 3TOT y4E€OHBIN IPEIMET.

[Ipy n3yuyeHun NTaHHOIO MOJYJIS PEaTu3yITCS U CHUCTEMATU3UPYIOTCS BHJIbI ACSATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUNBAETCS JOCTUKEHUE IPEAMETHBIX U METAPEIMETHBIX TUIAaHUPYEMBIX
pe3yabTaToB 0OyueHHs, (OPMHPYETCSl €CTEeCTBEHHOHAy4yHas I'PaMOTHOCTh: OCBOEHHE HAy4YHBIX
METOZIOB HCCIENOBaHMs SBJICHUNH TNPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUAMHU OOBSICHATH
¢bu3nyeckue ABICHUS, IPUMEHSS MTOJyYeHHbIE 3HaHUs, PEIaTh 3a7aui, B TOM YHCIIE KaUeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIATIBHO NESTEILHOCTHBIM XapaKTep AAHHOTO pas3ferna peaau3yercs 3a CYET TOro,
YTO 00yYarolUecs BBIMTOIHSIOT 33/1aHNS, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIYYEHHbIX 3HAHUU PACIlO3HABATh U HAyYHO OOBACHATH (PM3UYECKUE SIBICHUS B
OKpPY’Karolllel MPUpPOJIe U NOBCEAHEBHOM KU3HU;

UCIOJb30BaTh HAYYHBIE METO/bl HCCIIEAOBAaHUS (PU3MUECKUX SBJICHUH, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HauOoliee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOIHUH,
HanpuMep, NPAaKTHYECKOTO MCIOJb30BaHUs Pa3IMYHBIX HCTOUYHUMKOB SHEPIMM HAa OCHOBE 3aKOHA

MMpEeBpalICHUA 1 COXpPaHCHHU BCEX U3BCCTHBIX BUJI0B OHCPTHHU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT O ITPEJIMETA «®U3UKA»
W3yuenmne U3k Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANPABICHO HA JOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB.
B pesymbrare wusydeHus QUMK Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS Y
oOyuatoierocsi 6yayT copMUPOBaHbI CIEAYIOLIUE INYHOCTHBIE PE3yIbTaThl B HaCTH:
1) maTpMoOTH4€eCKOro BOCIIUTAHUS
— IPOSIBJICHUE UHTEpECca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hr3HUeCcKOl HayKH;
— IICHHOCTHOE OTHOILIEHHUE K JJOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
— TOTOBHOCTh K AaKTUBHOMY YYacTUIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMbBIX W ITUYECKUX
pooJIeM, CBA3aHHBIX C MPAKTUYECKUM NIPUMEHEHHUEM JTOCTHKCHUN (DU3UKH;
— OCO3HAaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUYEHOI0;
3) 3cTeTHYECKOro0 BOCIIUTAHMS:
— BOCIPHUSTHE OCTETHYECKUX KauyecTB (PU3MUEeCKOW HayKu: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 IO3HAHMS:
— OCO3HAaHME LIEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;
— pa3BUTHUE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;
5) popMupoBaHus KyJbTYpPbI 310POBbS H IMOIHOHAJIBHOI0 0JIATONIOJIYYHS:
— OCO3HAaHME LIEHHOCTHU 0e30macHOro oOpas3a >KM3HHM B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BAXHOCTU IpaBuil 0€30IaCHOrO IOBEJEHHUS Ha TPAHCIOpPTE, Ha J0pOrax, ¢ AJIEKTPUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;
— c(hOpMHUPOBAHHOCTh HaBbIKAa PEQIIEKCUU, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO K
IIpaBa y Apyroro 4ejaoBeKa;
6) TpyaoBOro BOCIUTAHUS:
— AaKTHBHOE y4yacTHE€ B pELIEHUU NPAaKTHUUECKUX 3ajad (B paMKax CEeMbH, 00pa3oBaTEIbHOMN
OpraHu3alK, TOPOAA, Kpasi) TEXHOJIOTMUECKON U COLIMAIbHON HANpPaBIEHHOCTH, TPEOYIOLINX B TOM
qucie U GU3NYECKUX 3HAHUM;
— MHTEpeC K IPAKTUYECKOMY U3yYEHHIO MPO(eccHii, CBI3aHHBIX C (PU3UKOM;
7) 3KOJIOTMYECKOT0 BOCIIMTAHMS:
— OpHUEHTAallMs Ha IpUMEHEeHUEe (PU3NYECKUX 3HAHUU I pelIeHHs 3a/1a4 B 00JIaCTH OKpY Karolei
Cpelpl, MJIAHUPOBAHUS IOCTYIKOB M OLIEHKM HX BO3MOJKHBIX IOCIEJACTBUI AJI OKpYXaroUleH
Cpenpl;
— OCO3HaHHUE TII00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;
8) ajanTannu K HU3MEHAIOIIUMCH YCJIOBHAM COLMATBHON U NPUPOAHOM Cpebl:
— MOTPeOHOCTh BO B3aMMOJICHCTBUM TPH BBIOJHEHUU HCCIIEAOBAHUN M MPOEKTOB (HU3HUYECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

— HNOBBINICHUC YPOBHA CBOCH KOMIICTCHTHOCTH YCpe3 NPaKTUICCKYIO ACATCIbHOCTD,
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— TOTPeOHOCTh B (DOPMUPOBAHWH HOBBIX 3HAHWI, B TOM 4HUCIE (HOPMYIHPOBATH WICH, TIOHSITHUS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE JACPHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

— IUTAHUPOBAHKME CBOCTO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PU3MUYCCKUX 3HAHMIA,

— CTPEMIICHUE aHAJM3UPOBATh U BBISIBJISTH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YKCIIC C UCIIOJIb30BaHHEM (DHU3UYECKHUX 3HAHUI;

— OIICHKA CBOMX JCHCTBHI C YU4ETOM BIIMSHHS HAa OKPYXKAIOIIYIO CPEAy, BO3MOXKHBIX IIOOATBHBIX

HOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs IporpaMMbl o PU3MKE Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs
y oOyuaromerocs Oyayr chopMupoBaHBI MeTampeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINC
MO3HABATEJIbHBIE YHUBEPCAIbHBIC YUYCOHBIC JEHCTBUSI, KOMMYHHMKATHBHBIC YHUBEPCAIbHBIC

yueOHbIe EHCTBUS, PETyIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIEC ACHCTBUSI.

ITo3HaBaTe/IbHBIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1ornyeckne aeiicTBus:

BBISBJISITH M XapaKTEePHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUI);

YCTaHABIIMBATh CYIIECTBEHHBIM TIPU3HAK KIacCH(PHUKAIMK, OCHOBaHUS JUII OO0OOIICHHUS W
CpaBHEHUS,

BBIABJIATH 3daKOHOMCPHOCTM UM MPOTHUBOPECYHMA B pacCMaTpHBACMBIX q)aKTaX, JaHHbIX H
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

BBISIBJIATh IPUYMHHO-CIIEJACTBEHHBIE CBSI3U NPU U3y4yeHUM (PU3MUYECKUX SBICHUH M IPOLECCOB,
JieNaTh BBIBOJBI C HUCIOJIb30BAHUEM JIEAYKTUBHBIX W MHIYKTHBHBIX YMO3aKJIIOUEHHH, BBIIBUIATh
TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYNH;

CaMOCTOSITENIbHO  BBIOMpaTh crnoco0 pemeHuss ydyeOHOM (Qusmueckol 3amaun (cpaBHEHHE
HECKOJIBKUX BAapHAHTOB DPELICHUs, BHIOOp Hambosee MOAXOIAIIEr0 C Y4ETOM CaMOCTOSITEIHHO
BbIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebcKue 1elicTBUS:

HCIOJIb30BATh BONPOCHI KaK UCCIIEA0BATENbCKUI MHCTPYMEHT O3HAHUS;

IPOBOJIUTH MO CAMOCTOSITENIbHO COCTAaBIEHHOMY IUIAHY OIIBIT, HECJIOXHBIH  (u3ndecKuit
HKCHEPUMEHT, HEOOIbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SIBJICHHUS;

OLIEHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMALIUIO, TIOJTYYEHHYIO B X0JI€ UCCIIEIOBaHUS
HJIN OKCIICPUMCHTA,

CaMOCTOSITENTFHO  (POPMYJIMPOBATh OOOOWIEHWSI W BBIBOJBI TI0 pe3yJbTaTaM IPOBEIEHHOTO
HaOJIIO/ICHNS, OTIBITA, HCCIICIOBAHNS;

IIPOTrHO3UPOBATH BO3MOKHOC HaﬂbHeﬁHIee Pa3BHUTHEC (i)I/I?)I/I'-IeCKI/IX IMPOIECCOB, a TAKKC BBIABHUI'ATh

MMPCANOJIOKCHUA 00 nx Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.
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Paborta ¢ undopmanmeii:

MPUMEHSITh Pa3IMIHBIE METOJIbI, HTHCTPYMEHTBI U 3aIPOCHI IIPH MOUCKE U 0TOOpe HHPOPMAIIHH HITH
JAHHBIX C Y4ETOM IPEATIOKECHHON YueOHON (PU3NIECKO 3a1auu;

aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M WHTEPIPETHPOBATh HMH(DOPMAIMIO PA3IMYHBIX BUAOB U
(dhopm mpecTaBiIeHuUs,

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMalbHYH  (opmy  mpexncraBieHuss uHOpMAIUu U
WUTFOCTPUPOBATH PEIIacMble 3314l HECIIOKHBIMH CXEMaMHU, AuarpaMMaMH, HHOU Tpaukoil u ux
KOMOHWHAIIUSIMU.

KoMMmyHuKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

B X0/JIe O0CYXKACHHs Y4eOHOTO MaTepualia, pe3yIbTaToB J1a00paTOPHBIX PadOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOU TeMbI U BBICKA3bIBaTh UJEH, HAIICJICHHBIC HA PEIICHHE 3a/1a4l
Y TIOJIIepKaHue 0JarokenaTeIbHOCTH OOIIECHUS;

COIMOCTABJIATh CBOM CYXACHHUS C CYXKICHUSMHU JPYTMX YYaCTHHUKOB JAMajora, oOHapyX HBaTh
pasInyue U CXOACTBO MO3UITUH;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

MyOJIMYHO TPENCTaBIATh PE3yAbTaThl BBIIOJIHEHHOTO (PU3UYECKOr0 OIbITa (IKCIEPUMEHTA,
HCCTIE0OBaHUS, TIPOCKTA);

MMOHUMATh W UCIOJIb30BATh MPEUMYIECTBA KOMAHJAHON U UHAUBUIYaTbHON paOOTHI MPU PEIICHUN
KOHKPETHOU (hU3HUECKOM MPOOIEMBL;

MPUHUMATH II€JI1 COBMECTHOM JESTEIBbHOCTH, OPraHM30BBIBATH JCUCTBUS MO €€ JOCTHXKECHHIO:
pacnpenenatb poiu, 00CYk AaTh MPOLECCH U PE3yIbTaThl COBMECTHOU pabOThI, 0000111aTh MHEHUS
HECKOJIbKHUX JIFOJIEH;

BBITIONHATH CBOIO YaCTh pabOThI, JOCTUTas KAYECTBEHHOTO pe3yibTaTa Mo CBOEMY HAIPaBICHUIO U
KOOPJAMHHPYS CBOU JCUCTBUS C APYTHUMH YJIEHAMU KOMAH/IbI;

OIICHMBATh KadeCTBO CBOETO0 BKJaja B OOMUNA MPOAYKT IO KPUTEPHUSIM, CaAMOCTOSITEIIBHO

chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranmusanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUINX IS peLIeHUs (PU3NUECKUX
3HAHUII;

OpUEHTHPOBATHCS B Pa3IMYHBIX MOAXOJaX MPUHATHS pelleHud (MHAMBUIyaJbHOE, MNPUHATHE
pellieHus B rpyMIe, NPUHITHE PEelIeHUi TPYIIoi);

CaMOCTOSITENIbHO COCTABJISITh aJITOPUTM pElIeHUs] PU3NYECKON 3a/1auul WM IJIaHA MCCIIeI0BaHuUs C
y4ETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH IpelaraeMble
BapUaHTHI PELICHUII;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIIECHHE.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalllH U NIpeJIaraTh IUIaH €€ N3MEHEHNS;
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OOBSICHATh MPUYUHBI JOCTHKEHUS (HEIOCTH)KEHHUS) PE3yNIbTaTOB JESATEIBbHOCTH, /aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJA BBIIOJHEHUS (HU3UYECKOTO
WCCIICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHMBIIUXCS CHTYalUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBHUSM;

CTaBUTH Ce0s HA MECTO APYroro 4ejoBeKa B XOJE CHOpa WM AWCKYCCHH Ha HAyYHYIO TEMY,
MOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYrOro;

MIPU3HABATH CBOE MPaBO Ha OIIMOKY MpHU peIIeHUuN (PU3MUECKUX 3a7ad WM B YTBEPXKICHUSAX HA

Hay4HbIEC TEMbI M TAKOE K€ MPaBo JAPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

K koHny obOydenuss B 7 KJjacce MpeIMETHBIE pe3yibTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:
WCIOJIb30BaTh MOHATHS: PU3NYECKUE U XUMUYECKUE SIBICHUS, HA0II0IeHNE, SKCTIEPUMEHT, MOJIEIb,
TUIOTE3a, SAMHUIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJICKYJa, arperaTHbIe COCTOSHHS BEIIEeCTBA
(TBEpHoe, KUAKOE, Ta3000pa3HOE), MEXAHUYECKOE MBMXEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
MPSMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYIOMAs cuia, nedopMmarus (yrnpyras, miacTHIecKasi),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBI;
pasnuuath sBiIeHus (quddys3us, TemIoBoe ABMKEHHE YacTUIl BEUIECTBA, PABHOMEPHOE JIBUKECHHE,
HEpPaBHOMEPHOE JIBIDKEHUE, WHEPIHs, B3aNMMOACHCTBHE TeJ, paBHOBECHE TBEPABIX Tl C
3aKperIEHHON OChIO BpallleHHUsd, Tepefayda JaBleHuss TBEPAbIMU TellaMH, KUIKOCTSIMH U Ta3aMu,
aTMoc(epHOe JTaBJICHHE, TIABAaHKUE TEJl, MPEBPAIICHUS MEXaHUYEeCKOH YHEPTHH) 10 ONMUCAHUIO UX
XapaKTePHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBJIICHUE;
pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKHUX SBJICHUM B OKPYXKAIOIIEM MHpE, B TOM YHCIIC
(du3nyeckre SBIICHUS B TPUPOJIC: MPUMEPHI JBIKCHUS C PA3IUYHBIMU CKOPOCTSIMH B JKHBOH U
HEXHUBOW MpHUpPOJAE, ACHCTBHE CUJIBI TPEHHS B MPHUPOAE W TEXHUKE, BIUSHHUE aTMOCHEPHOro
JIaBJICHUS Ha KMBOM OpPraHM3M, IUIaBaHUE pPbIO, phlYard B TEJE YeJIOBEKa, MIPHU 3TOM IMEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIIENATH CYIIECTBEHHbIC CBOWCTBA (IMpHU3HAKK) (PU3UUIECKHUX
SIBJICHHI;
OIHMCHIBATh U3YYCHHBIC CBOWCTBA Tel M (DM3MUYECKUE SBIICHUS, UCTIONB3YS (DM3HUCCKHUE BEITUIHHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, ITYTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSDKECTH, BeC Teja, CHJa TPEHHS, JaBiieHHe (TBEPIOTO Teja, JKHUIKOCTH, Tasa),
BBITAJIKMBAIONIAs CHJIa, MEXaHWYeckas pabdoTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHIJIBI,
KOd((QUIIMEHT TOJE3HOTO NEeHCTBUS MEXaHU3MOB, KHHETUYECKAsh U TIOTEHIIMATbHAS SHEPTUs), PU
OTHMCAaHUU TTPABUIIBHO TPAKTOBAThH (DM3HUECKUN CMBICT UCTIONB3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U
€IUHUIIB (U3MYECKUX BEIMYUH, HAXOAUTHb (POPMYJBI, CBSA3BIBAIOIINE TaHHYI0 (PU3UYECKYIO
BEJIMYMHY C JAPYTUMHU BEIMYUHAMHU, CTPOUTH TpadUKH H3YyYEHHBIX 3aBUCUMOCTEH (PU3MUEeCKHX

BEJINYHH;
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XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUECKUE SBJICHHUS M MPOLIECCHI, UCIIOIb3Ys MPaBUIIA CIOXKECHUS
cuil (BAOJb OAHOM IpsiMOR), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBECHS
pbryara (6J10Ka), «30J0TOE MPABHUIIO» MEXAHHKH, 3aKOH COXPAaHEHHS MEXaHUYECKOH SHEprHH, Mpu
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MATEMAaTHUECKOE BBIPAKECHUE;
OOBSICHATH (PU3NYECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE CUTYaIUil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH INPUYUHHO-CICIACTBCHHBIE CBA3H, CTPOMTH
00BbsICHEHHE W3 1—2 JIOTMYECKUX IIMaroB ¢ OMOpOod Ha 1—2 W3YyYEHHBIX CBOMCTBA (PU3HMUECKHUX
SBJICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTh pacy€THbIe 3a7aud B 1—2 NeicTBUSA, MCHONB3YysAd 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOLIHE
¢u3nyeckue BENMYMHBI: HA OCHOBE AaHajHM3a YCIIOBHUS 3a/laud 3aliChIBAaTh KPATKOE YCJIOBHE,
MOJICTABIIATH (pU3MUYECKHE BEIWYHHBI B (POPMYIIBI M HMPOBOJUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHbIEe, HEOOXOIMMBIE JIJIS PEIICHUs 33/1a4, OIICHUBATh PEATUCTHYHOCTh TOJYYSHHOH (PU3HuecKon
BEJIMYHHBI;

pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOXKHO PpEIIUTh MpPU HNOMOIIM (PU3MUECKUX METO/I0B, B
ONMCAaHUM MCCIEIOBAHUS BBIACIATh IPOBEPSIEMOE MPEANONIOKEeHUe (TUIOTEe3y), pa3iuyarb M
MHTEPIPETHUPOBATH MOJTYYEHHBIH pe3yabTaT, HAXOAUTh OUIMOKU B XOJE OIBbITA, JIeJIaTh BBIBOJIBI IO
€ro pe3yJsbTaram;

MPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (DU3WYECKUX SIBICHUH WM (U3UYECKUX CBOWMCTB Te:
(bopMyIHpOBaTh TIPOBEPSEMBIE TPEINOJIOKEHHS, COOMpATh YCTAaHOBKY U3 TPEJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/I ONBITa U POPMYIIMPOBATH BBHIBOJIBL;

BBINOJIHATh IPSMbIE U3MEPEHUS PAaCCTOSIHUA, BPEMEHH, MacChl Tela, 00bEMa, CUIIbI U TEMIIEpaTyphbl
C HCIIOJIb30BAaHMEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3alMCHIBATh IOKa3aHUs MPUOOPOB C
y4€TOM 3a/1aHHON aOCOIFOTHON MOTPEIIHOCTH U3MEPEHMUI;

MPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTHM OJHOW (DU3MYECKOM BEIMYUHBI OT JpPyrol c¢
WCIIOJIb30BAaHUEM TMPSAMBIX HW3MEpEHUil (3aBUCHUMOCTH IIyTH PAaBHOMEPHO JBHIKYILIErocs Tejla OT
BPEMEHM JIBIDKEHHUS Teja, CHUJIbl TPEHUS CKOJIbKEHUs OT Beca Tejla, KayecTBa oOpabOTKu
IIOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHWJIBI TPEHHs OT IUIOLIAJAM COIPUKOCHOBEHMS TEJl, CHJIBI
YIPYrOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOM YacTH Tena
U OT IUIOTHOCTH KMJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJIO0, YCIOBHUH IUIaBaHUs TeJl, YCIOBUI paBHOBECHUS pblyara U OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM y4eOHOrO HMCCIeI0BaHUs, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEpPEHHs, CIeays
MPENJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJAbTaThl IOJYYEHHON 3aBUCUMOCTH (PU3MUECKHX
BEJIMYMH B BHUJE MPEIJIOKEHHBIX TaOnMll W TpapuKOB, J€1aTh BBIBOJBI [0 pe3ysbTaTaM
HCCIIEA0BAHUS;

MIPOBOANTH KOCBEHHbIE H3MepeHus (U3NYECKUX BEIWYMH (IUIOTHOCTH BEHIECTBAa JKUIKOCTH U
TBEPIOTO Teja, CUa TPEHUS CKOJBXEHMS, JaBJICHHE BO3AYyXa, BBITAJKHUBAIOIIAA CHUIIA,
JeMCTBYIONIAs HA MOTPYXKEHHOE B JKUIKOCTH TENO, KOAPPHUIMEHT MOJE3HOrO JAEHCTBHS MPOCTHIX
MEXaHU3MOB), CIeAysl MPeIOKEHHOW WHCTPYKUMHU: TPH BBIMOJIHEHUH HW3MEpeHuil coOuparh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE NCKOMOM BEITMUYNHBL;

co0JII0AaTh MpaBUiia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;
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yKa3bplBaTh MPHUHLUIBI JCHCTBUS TNPHUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINecS COCYIbl, OapoMeTp, phlyar, MOJBWXHBIA W HETOABHKHBIN OJIOK,
HAKJIOHHA IIJIOCKOCTb;
XapaKTepu30BaTh MPUHIUIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI
Ha MX ONMCAaHUsA (B TOM YMCJE: NMOAUIMITHUKU, YCTPOMCTBO BOAOIPOBOJA, I'MIPABINYECKUI Mpecce,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMeTp), MCIOJb3ysl 3HAHHUA O CBOWCTBAax
(bu3nYecKuXx sIBICHUH U HEOOX0qUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOAUTH HPUMEpPbl (HAXOAUTh HHGPOPMALKIO O NPUMEpPaX) MPAKTHUECKOrO HCHOIb30BAHUS
¢u3nvYecKUX 3HAHWN B MOBCETHEBHOW KHM3HH JUI oOecrieueHus: Oe30MacHOCTH MPH OOpaIIeHUH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/0pOBbSI U COOJIOACHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEH CPELE;
OCYILIECTBIATH OTOOP HMCTOYHMKOB HH(popManuu B IHTEpHETE B COOTBETCTBHUHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMXCS 3HAHUH M IyTéM CpaBHEHUS DPA3JIUYHBIX
UCTOYHHUKOB BBIIEJIATh HH(POPMALIMIO, KOTOpas SBISAETCS HPOTHMBOPEYMBOM MM MOXKET OBITh
HE/I0CTOBEPHOI;
UCIOJb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUil  HayyHO-IOMYJSPHYIO JINTEpaTypy
(bU3NIECKOTO COJepKaHus, CIPABOYHBIC MaTepUAIIbI, peCypchl ceTn HTepHeT, BIaAeTh MpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, TpeoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHbBIE U YCTHBIE COOOLIEHUSI HA OCHOBE 2—3 HMCTOYHUKOB
nHbopManuy (GU3MYECKOTO COACPIKAHUS, B TOM UYHWCIIE IyOJHMYHO AENaTh KPaTKHe COOOIICHUS O
pe3yabTatax IPOEKTOB WM Y4YeOHBIX HCCIEJI0BaHUM, NpPU 3TOM TIPaMOTHO HCIOJIb30BATh
M3yYEHHBIN MOHATUHHBIN annapar Kypca (pu3nKu, COpOBOXKIATh BHICTYINICHUE [TPE3EHTALIUEH;
IIPU BBIMOJHEHUHM Y4E€OHBIX MPOEKTOB M HCCIIEAOBAaHHUM pacrpenenirtbh 0O0s3aHHOCTH B TpyIIe B
COOTBETCTBHUHU C ITOCTaBICHHBIMH 3a7jauaMu, CJICAUTH 32 BHIMOJIHEHUEM IIJIaHa JeHCTBUI, aIeKBaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TPYIIIbI, BBICTPAaWBAaTh KOMMYHUKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koHny oOydenuss B 8 kijacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:
UCIIOJIb30BaTh IIOHATHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHKEHHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI BEILECTBA, KpHCTANIMYECKUE M aMop(dHbIe Tesa, HACHILEHHBIH |
HEHACBILICHHBIA Iap, BJIAXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHSs DSHEPIUs, TEIIOBOU
JBUTATEb, JJEMEHTApHBIA JIIEKTPUUYECKUM 3apsl, JJIEKTPUYECKOE II0Jie, NPOBOJHUKU H
TUBJIEKTPUKHU, TTOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
pasnuyuath SBJICHHS (TEIUIOBOE pacIIMpEHHE U C)KaTue, Tervlolepenada, TEIUIOBOE pPaBHOBECHE,
CMauvBaHUE, KaNWULSIPHbIE SBJICHMS, HCIIApEHUE, KOHJEHCAIUs, IUIaBJIEHUE, KPUCTAJUIM3AIUs
(oTBepAeBaHME), KHIIEHHE, TeIulonepenaya (TEMJIONPOBOJHOCTh, KOHBEKLHUS, H3IIydeHHE),
IEKTpU3alMs  TeNl, B3aUMOAECUCTBHE 3apsioB, JAEUCTBHUA AJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJAECWCTBUE MAarHMTOB, JAEWCTBHE MAarHUTHOIO TOJS Ha MPOBOJHUK C TOKOM,
9JIEKTPOMArHUTHAs MHAYKIMS) 1O OMUCAHMIO MX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB,

JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;
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pacrio3HaBaTh MPOSBICHUE U3YyYCHHBIX (U3NYECKUX SIBICHUHM B OKPY)KAIOLIEM MUpPE, B TOM UYHUCIIE
¢dusnveckue SBJICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE M KaMJUISIPHBIC SIBJICHUS B TIPUPOJE,
KpPUCTaJUIBI B TIpHpoJie, u3nydenue CoiHIa, 3aMep3aHue BoJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUe
pOCBHI, TyMaHa, HWHEs, CHEra, JJICKTPHUECKHE SBJICHUS B arMocdepe, 3JIEKTPUUYECTBO >KHUBBIX
OpPraHU3MOB, MAarHUTHOE MoJie 3eMJld, Apeid MOI0COoB, pPoJb MarHUTHOIO MOJS JJs JKU3HHU Ha
3emie, MOJSIPHOE CUSHUE, NIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO, BBIACIATDH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3MUECKUX SBICHUM;

OIMCBIBATh U3YYCHHbIE CBOMCTBA T€l U (PU3MUECKUE SIBICHUS, UCIIONIb3YsI (PU3NUECKUE BEINUUHBI
(TemnepaTypa, BHYTPEHHSSI HEPIUs, KOJIMYECTBO TEIIOTHI, yAEIbHAs TEIUIOEMKOCTh BEIIECTBA,
yJelbHas TeIJIoTa IJIaBJICHUs, yAebHAs TEIUIOTa MapooOpa3oBaHusl, yAeIbHas TEIJIOTa CrOPaHUs
TOILJIMBA, KOA()(UIIMEHT IOJNE3HOTO JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIAXKHOCThH
BO3IyXa, OJJIEKTPUUYECKUH 3aps], CHJla TOKa, ODJEKTPUYECKOE HANpsHKEHUE, CONPOTHUBICHHE
IIPOBOJIHUKA, YAEIbHOE CONPOTHBIIEHUE BEIECTBa, pad0oTa M MOIIHOCTh 3JIEKTPUUYECKOI'O TOKa),
IIPU ONUCAHUU MIPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI UCIOJIBb3YEMBbIX BEIUYHH, 0003HAUECHUS
U eAMHULBl (PU3MUECKUX BEJIUYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEIMYUHY C JIPYIMMH BEIMYMHAMHU, CTPOUTH TpapUKH H3YYEHHBIX 3aBUCHUMOCTEH (DU3MUYECKHX
BEJIMYWH;

XapaKTepu30BaTh CBOWCTBA Tell, (DU3MYECKHE SBJICHUS W MPOLECCHI, HCIONb3Ys OCHOBHBIC
MIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUECKOW TEOPUH CTPOCHHS BEIIECTBA, MPUHIUII CYHEPHIO3HIINU
roJiel (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH Oma Jijist ydacTka 1€, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IIPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA
U 3aIKChIBaTh €r0 MaTeMaTUYECKOEe BhIPAKEHHE;

OOBSICHATh (PU3MUECKUE MPOIECChl M CBOMCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CUTYaIHil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYHMHHOCIECICTBEHHBIE CBSI3H, CTPOHTH
oOBbsicHEeHHEe M3 1—2 JIOrMYecKuxX IaroB ¢ onopol Ha 1-2 M3y4eHHBIX CBOWCTBA (DU3MUECKHX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarh pacy€THBIC 3a7a4d B 2—3 JEWCTBUS, UCIONB3Ys 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHajHM3a YCIIOBHS 3aJlaud 3alUChIBaThb KpPaTKOE YCJIOBUE,
BBISIBJIATh HEJIOCTATOK JIAHHBIX JUISI peIIeHUs 33Ja4yd, BbIOMpaTh 3aKOHbI M (OPMYIBI,
HEoOXoAuUMBIe JUIsl €€ pEeLIeHHs, MPOBOAUTh pPAacy€Tbl M CPaBHMUBATH IIOJIyY€HHOE 3HAYCHHE
(¢u3n4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (U3NIECKAX METOJIOB, UCTIOIB3Ys
OIMCaHHWE WCCIIEIOBAHUSA, BBIACIATH IPOBEPSIEMOE IPEINOJI0KEHNE, OICHUBATh IPABHILHOCTh
MOpsi/IKa MMPOBEACHHUS MCCIICIOBAHMS, I€TaTh BBIBOIBI;

MPOBOJIUTH OMBITHI IO HAONIONCHUIO (PH3MYECKUX SBICHUH WIH (PU3MUECKUX CBOWCTB TeIl
(KanuJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0b&éMa, TeMreparypbl, CKOPOCTH
mporecca OCThIBAHMS W HArpeBaHUs NpPU H3IYyYEHUH OT IBETa M3JIydaroulei (MOorJIomaromnei)
MOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJIBI OT TEMIIEpaTyphl )KUAKOCTH U IJIOMIAIN €€ MOBEPXHOCTH,
QJIEKTpHU3alMg TeI U B3aUMOJICHCTBHE D3JIEKTPUUECKUX 3apsi/ioB, B3aUMOJCHCTBUE IMOCTOSHHBIX
MarHWTOB, BU3YaJIU3aIlisl MATHUTHBIX TOJEH MOCTOSTHHBIX MarHUTOB, JCHCTBHSI MAarHUTHOTO ITOJIS

Ha OPOBOAHHUK C TOKOM, CBOMCTBA QJICKTpOMArHura, CBOMCTBaA SJICKTPOABUTATCIISA ITOCTOSAHHOI'O
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TOKa): (OPMYJIUPOBATH MPOBEPSAEMBIC MPEAIIOIOKEHHS, COOMpPaTh YCTAaHOBKY U3 NPESIOKEHHOTO
000pyZI0BaHUSs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOKI;

BBIIOJHATL HPAMBIC U3MCPCHHUA TCMIICPATYPhI, OTHOCHUTEIBHOM BIAXKHOCTH BO3/1yXa, CHUJIbI TOKa,
HaIpsOKCHUA C HCIOJIb30BAHHMEM  aHAJIOTOBBIX HpI/I60p0B U JaT4YuKOB (1)I/I3I/I‘-IGCKI/IX BCJINYHH,
CPaBHMBATh PE3YJIbTAThl H3MEPEHHN C y4ETOM 3aJaHHON aOCOTIOTHOH ITOTPEIIHOCTH;

IPOBOANTH HCCJIEOBAaHHE 3aBUCHUMOCTH OJHOM (U3MUECKOH BEIMYMHBI OT JPYrod C
UCTIOJIb30BAHUEM IPSIMBIX M3MEPEHUH (3aBUCHMOCTh CONPOTHUBIICHHS NPOBOJHHUKA OT €rO JJIMHBI,
IUTOIIA/TU TIOTIEPEYHOT0 CEUCHHS M YAEIBHOTO COINPOTUBICHHS BEIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIEro Yepe3 MPOBOJHUK, OT HANPSDKEHHUS HA MMPOBOJHUKE, UCCIIEIOBAHHE MTOCIEI0BATEIBLHOIO U
MapajyieIbHOTO COSIMHEHHI MPOBOJIHUKOB): IIAHUPOBATH UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U
BBITIONTHATh U3MEPCHHUsI, CIEeNys MPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTAThl MOTy4ECHHOM
3aBUCHUMOCTH B BUJIC Ta6JII/II_I u I‘pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCICAOBAHNA,
NPOBOANTH KOCBEHHBIC H3MEpeHHs (Pu3ndyecKkuX Benu4yuH (yAeibHas TEIIOEMKOCTh BENIECTBA,
COIPOTUBIICHHE NPOBOAHMKA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHHPOBAThH
U3MEpEeHHs, COOMpaTh SKCIEPHUMEHTAJIbHYIO YCTaHOBKY, CIIEAYs NPEAI0KEHHOHW WHCTPYKIHH, U
BBIYHCIIATH 3HAYCHNUE BEJTMYHMHBL;

coOIIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPH padOTe ¢ 1a00opaTopHbIM 000pYyI0BaHUEM;
XapaKTeprU30BaTh MPUHIIUIIEI ICHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOM
Ha WX OmMcaHus (B TOM 4YHCJE: CHUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOuHa,
aMIIepMeTp, BOJBTMETP, CUETYMK DIEKTPUYECKON SHEPrHH, SJIEKTPOOCBETUTEILHBIC MPUOOPHI,
HarpeBaTeJbHbIC HIIEKTPOIIPUOOPHI (IPUMEPBI), SJIEKTPHUYECKUE TPEIOXPAHUTENH, FIEKTPOMATHHUT,
ANIEKTPOBUTaTEIb MOCTOSHHOTO TOKA), MCIOJB3YS 3HAHUS O CBOMCTBAaX (DM3UYECKHX SIBICHUH U
HE00XoAuMble GU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTENbHbIE MPUOOPHI MO CXEMaM u
CXEMaTUYHBIM PUCYHKaM (KHAKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIH
BHYTPEHHETO CTOpaHMs, JJIEKTPOCKOIN, PEOCTaT), COCTABISATH CXEMbI JJCKTPUYECKHX Ienei ¢
MOCJIEA0BATENbHBIM U HApaJUICIbHBIM COEIMHEHNEM JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUCHHUS
3JIEMEHTOB 3JIEKTPUYECKUX LIeTIeH;

IPUBOANTH HPUMEpPHl (HAXOAUTh WHGPOPMALMIO O HPUMEpPax) MPAKTHYECKOI'O HCIOIb30BAHUS
¢u3nYecKux 3HAHUN B MOBCEIHEBHOM XM3HM JUIs oOecredeHus: 6e30MacHOCTH MPH OOpaIleHUH C
npubopaMM M TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 3/0pOBbS U COOJIOAEHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXAIOILIEH cpesie;

OCYHIIECTBJISATh TOHWCK WHGopManuu ¢uzndeckoro cojepkanuss B VHTepHeTe, Ha OCHOBE
HUMCIOITUXCS 3HAHUHA " HYTeM CpaBHCHHA OOMOJHUTCIBbHBIX UCTOYHUKOB BBIACIIATH I/IH(i)OpMaHI/IIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOM MIIK MOKET ObITh HEJIOCTOBEPHOM;

UCMOJb30BaTh MpPU  BBHINOJHEHUM YYEOHBIX 3aJaHU  HAyYHO-TIOMYJSPHYIO JINTEpaTypy
(bu3n4ecKoro cojepKaHus, CIpaBOYHbIE MaTepUalIbl, pecypchbl ceTn HTepHeT, BlIaaeTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIeHUs, 00001mas nHPOpMaIHIO U3

HECKOJBKHNX HCTOYHHKOB (bHSH‘—I@CKOFO COJZCpIKaHnd, B TOM YHUCIIC HY6J'II/I‘IHO MMpeaACTaBJIATH
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pe3yJIbTaThl IPOEKTHON MIIM UCCIIEN0BATENBCKON AESITENBHOCTH, IPU 3TOM IPAMOTHO HCII0JIb30BATh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BBHICTYIICHHE MTPE3CHTAIIHEH;
IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHUN (PU3NYECKUX IPOLECCOB PACHPEACIATH
0053aHHOCTH B TPYNIE B COOTBETCTBHM C MOCTaBJICHHBIMHU 3a/1a4aMH, CIECIUTH 32 BBIIIOJIHEHUEM
IUIaHa JIeHCTBUH M KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHBIN BKJIAJ B
JEATEIIBHOCTh I'PYIIIIBI, BBICTPAUBATh KOMMYHMKAaTUBHOE B3aHMMOJEHCTBHE, IPOSBIAA TOTOBHOCTh
paspenatbe KOH(QJIUKTHL.

K xoHumy oOydeHuss B 9 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Yy O0YUAIOIIMXCS YMEHU:
UCIIOJIb30BaTh IMOHATHS: CUCTEMA OTCYETA, MaTepHalibHas TOYKA, TPAEKTOPHs, OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JIBUKEHUs, nedopmanus (yrnpyras, IIacTHIeCcKas ), TpeHHe, HIEHTPOCTPEMUTENEHOE
YCKOpEHHUE, HEBECOMOCTb U TePEerpy3KH, HEHTP THKECTH, a0COIIOTHO TBEPOE TEINO, EHTP THKECTU
TBEPJIOrO TeJla, paBHOBECUE, MEXaHUYECKUE KOJICOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK M YJIBTPa3BYK,
JIGKTPOMArHUTHBIE ~ BOJIHBI, ILIKaja 3JIGKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JaIbHO30PKOCTh, CIEKTPbl MCIyCKaHWs W IMOMJIOIIEHUs, aibda, Oera- W TraMMa-u3JIydyeHus,
U30TOIIBI, SIEPHAs SHEPTETHKA;
paznuuath  sBJIEHUS  (PaBHOMEpPHOE M HEPAaBHOMEPHOE  IPSAMOJIMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE ABUKEHHE, CBOOOJHOE IMAaJICHUE TEJl, pPABHOMEPHOE JABM)KECHUE
[0 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JBM)KEHHE, KojeOaTelbHOE JBUKECHHE
(3aTyxarolue ¥ BBIHYKJICHHbIE KOJeOaHMs), pe30HAHC, BOJHOBOE IBMKEHUE, OTPAXKEHUE 3BYKA,
IPSMOJIMHENHOE PACIPOCTPAaHEHHUE, OTPAXCHHE M IIPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaKEHHE CBETa, pa3joXeHHe OeNoro cBeTa B CHEKTP M CIIOKEHHE CHEKTPaJbHBIX LBETOB,
JUCIIEpCUsl CBETA, ECTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOIO CIIEKTpa
U3JIy4yeHUs) MO ONMMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX
JTaHHOE (PU3MUECKOE SIBJICHUE;
pacrno3HaBaTh NMPOSIBICHNE U3YUYEHHBIX (PU3MUYECKUX SIBJICHUM B OKpYXalOLIeM MUpeE (B TOM UHUCIe
¢u3nueckue SBJICHUS B MPHUPOJAE: MPUIMBBI U OTIUBBI, ABMKEHHE IUIaHeT COJIHEYHOW CHCTEMBI,
PEaKTUBHOE [IBUKEHUE J>KUBBIX OPraHW3MOB, BOCIPUSATHE 3BYKOB JXMBOTHBIMH, 3EMIIETPSICEHHE,
celficMU4ecKHe BOJIHBI, IIyHAMH, 3XO0, IIBeTa TeJl, ONTHYECKHUE SIBIICHUS B MIPUPOJE, OHOIOrHYecKoe
JecTBUE BHUJAUMOTO, YJIbTPa(pHUOIETOBOTO W PEHTTEHOBCKOTO U3JIyY€HHUH, eCTeCTBEHHBIN
pPalMOaKTUBHBIM (OH, KOCMHUYECKUE JYy4YH, PAIHMOAKTUBHOE H3JIyde€HHE HPUPOIHBIX MHHEPAJIOB,
NeCTBUE paJMOAKTUBHBIX M3IYy4EHMH Ha OpraHu3M 4eJOBEeKa), IpU ATOM NEPEBOIUTH
MPaKTUYECKYIO 3aJauy B Y4eOHYIO, BBIJENIATH CYIIECTBEHHbIE CBOMCTBA (IPHU3HAKU) (PU3MUECKUX
SIBJICHUM;
OIMCHIBAaTh M3YYEHHbIE CBOWMCTBA Tel M (PUM3HUECKUE SBIICHUS, UCHONb3YS (PU3HUECKHUE BETUUHHBI
(cpemHsii WM MIHOBEHHAs CKOpPOCTb Te€la TMpU HEPABHOMEPHOM JBUKEHHMM, YCKOPEHHE,
NepeMEIIEHHE, IIyTh, YIIIOBasi CKOPOCTh, CHUJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE
CBOOOJHOTO TaJieHUs, BeC Tejla, HWMIYJbC Tejla, HUMITYJIbC CHJIBI, MeXaHHYeckas pabora H
MOIIHOCTb, TOTEHIIMAJIbHAS SHEPIHsl TeJa, MOAHITOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTEHIMAIbHAS
SHEPrUsl CXKATOW MPY>KUHBI, KHHETHYECKas DHEPrus, MOJHAs MEXaHW4ecKas SHeprusi, nepuoi u

gacToTa KOHe6aHI/II\/'I, JAJINHA BOJIHBI, TPOMKOCTB 3BYKa W BBICOTAa TOHA, CKOPOCTE CBCTA, IIOKA3aTCJIb
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MIPEIOMIICHUSI CPEJIbl), IPH OMUCAHUH MPABUIBHO TPAKTOBATH (DU3UUECKHIA CMBICI HCIIOJIb3yEeMbIX
BEJIMYMH, O0003HAYCHUS U E€IUHHIBI (PU3NYECKUX BEIMYUH, HAXOTUTH (POPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTHMH BEIHYWHAMH, CTPOUTHh TpaduKH H3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBICHUS U MPOIECCHI, UCIIONb3Ys 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHHUSI, IPUHIUI CYNEPHO3UIMH CHJI, TPUHIIUIT OTHOCUTEIHLHOCTU
lanunest, 3akonsl HploTOHA, 3aKOH COXpaHEHUS UMITYJbCA, 3aKOHBI OTPAXKEHUS U HPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsSJ0BOIO M MACCOBOIO YHCEJN MPH SIAEPHBIX PEAKLUSIX, MPU ITOM
JaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIHMCHIBATH €r0 MaTEMATUYECKOE BBIPAKCHHE;
OOBSICHATh (PM3MUECKUE MPOLECCHl W CBOMCTBA Tell, B TOM YHCIE€ M B KOHTEKCTE CUTYyalui
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUYMHHO-CICACTBEHHbIE CBSA3H, CTPOMTH
00BsICHEHHE M3 2—3 JIOTMYECKHX IAaroB C OMOpOW Ha 2—3 W3YyYEHHBIX CBOMCTBA (DU3MUYECKUX
SIBJIICHUH, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiats pacuéTHble 3aaun (OMUparoUIecss Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIb3Ysl 3aKOHBI U
(dbopMyIibl, cBS3bIBAIONINE (PU3NYSCKUE BEIMUMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3aJaul 3aliChIBATh
KpaTKOE€ YCJOBHE, BBISBISATH HEIOCTAIOUINE WM W30BITOYHBbIC IaHHbIE, BHIOMPATH 3aKOHBI U
dbopmMynbl, HEOOXOIUMBIEC Il PEIICHHs, NMPOBOAWTH PACYETHl M OLECHUBATh PEATUCTHYHOCTH
MOJTyYEHHOTO 3HaUCHHSI (PU3NUYECKON BEIMIHUHEI,

pacro3HaBaTh MPOOJIEMBbl, KOTOPHIE MOKHO PEIIUThH MPH MOMOIIN (PU3NIECKUX METOJIOB, UCTIOIB3Ys
ONMCAaHUE HCCIEAOBAHUS, BBIIEIATh MPOBEPSIEMOE IMPEANOI0KEHUE, OLEHUBATh INPABUIBHOCTh
MOpsAKAa TPOBEICHUS HCCIEAOBaHUS, JelaThb BBIBOABI, HMHTEPIPETUPOBATH  PE3YIbTATHI
HaOJI0/IEHUH U OTBITOB;

MPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHHM HIM (DU3HMYECKUX CBOICTB Tel
(u3yuenue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHs] SHEPIUH, 3aBUCUMOCTb IEpHOja
Koje0aHui MPY>KMHHOTO MasiTHUKA OT MaccChl Tpy3a M >KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYIbI MaJbIX KOJeOaHWM, MPSIMOJIMHEHHOE PACIpOCTPAHEHHE CBETA, Pa3JIOKEHUE Oeoro
CBETa B CHEKTpP, U3yUEHHE CBOWCTB M300pa’K€HHUS B IJIOCKOM 3€pKajie M CBOWCTB M300pa’KeHUS
npeaMera B coOMparoleil JuH3e, HaOlloJeHHEe CIUIOIIHBIX U JMHEWYaThIX CHEKTPOB M3ITyYeHHS):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyHOBaHMs, OMHMCHIBATH XOJ
OTIBITa U €r0 Pe3yNabTaThl, GOPMYTUPOBATH BHIBOJIBI;

IPOBOJIUTh NPU HEOOXOIMMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, ONpenenss CpelHee 3HaueHue
u3MepsieMol Benu4uHBI (POKYCHOE pacCTOsSIHME COOWparolield JWH3bI), OOOCHOBHIBATH BBHIOOD
crioco0a u3MepeHust (M3MEPUTEIIBLHOTO MPUOopa);

MIPOBOANUTH HCCJENOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIUYMH C UCIOJIb30BAaHUEM MPSMBIX
M3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHM IpPHU PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HayalbHON
CKOpPOCTH, TIepUo/ia KoysieOaHUl MaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTia
OTpaXCHUS CBeTa OT YIVIa TMaJeHus M yria MpeloMIICHUs OT Yria MNaJcHHs): IIaHUPOBATh
HCCIIEIOBAaHHE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PUKCHpPOBATh pPE3YJIbTaThl MOTY4EHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJE TaOIHI] U rpaduKoB, JeNaTh BHIBOJBI MO PE3ylIbTaTaM

HCCIICIOBAHUS,



JIOKyMEHT MOANKCAH 3IEKTPOHHON MOATHCHIO.

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3NYECKHX BEIMYMH (CPEIHssI CKOPOCTh M YCKOpPEHHE Tela
IpU PABHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHUs, >KECTKOCTh NPYKUHBI,
KOX(QQUIHUEHT TPEHHS CKOJIbKCHHS, MEeXaHHuecKas paboTa M MOIIHOCTh, 4YacTOTa WU MEPUOJ
KoJIeOaHUH MaTeMaTHYECKOTO W MPY>KUHHOTO MasTHUKOB, ONTHYECKAsl cujla cOOMpAIOIIei JTHH3HI,
paaroaKTHBHBINA ()OH): IJIAHUPOBATH M3MEPEHUs, COOMpATh SKCHEPHUMEHTAJIbHYIO YCTAaHOBKY H
BBITIOJIHATh M3MEPEHUs, CIeAys NPEeAIoKeHHONH WHCTPYKIHMH, BBIYUCIATH 3HAYEHHE BEIUYUHBI U
aHAIM3UPOBATh MOJTYYCHHBIE PE3yJIbTATHI C YYETOM 33JaHHON ITOTPEIIHOCTH U3MEPEHHIA;
cOOJII0/1aTh MTPaBUIIa TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM 000pYAOBaHUEM;
pa3nuyaTh OCHOBHBIC TPHU3HAKK HU3YYEHHBIX (U3UUECKUX MOJENe: MarepuajibHas TO4YKa,
abCOMIOTHO TBEPIOE TENO, TOUCUHBIH MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHETapHAs MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLIUIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOH
Ha WX OMHCaHUs (B TOM YHUCIE: CIHUIOMETP, NATYMKH IOJOXKEHUS, PACCTOSIHUS M YCKOPEHHS,
pakera, 3X0JI0T, OYKH, IIEPUCKOII, (hOTOAIapar, ONTHIECKHE CBETOBOJIBI, CIEKTPOCKOII, TO3UMETP,
Kamepa BuibcoHa), MCTONB3ys 3HAaHUS O CBOWMCTBaX (U3MYECKUX SBICHUH M HEOOXOIMMBIC
¢du3nuecKre 3aKOHOMEPHOCTH;

WCIOJNB30BATh CXEMBI W CXEMaTH4YHbIE PUCYHKM HW3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB NMPU PEIICHUH y4eOHO-TIPAKTHUECKUX
3a7a4, ONTHYECKUE CXEMbI JUIS IOCTPOCHUS M300pakKeHHH B IUIOCKOM 3€pKajie M coOuparomen
JIMH3E;

NPUBOIUTE HPUMEPHl (HAXOAUTh WH(POPMAIMIO O TNPHUMEpax) MPAaKTHYECKOTO HCIOIb30BAHMS
(bu3MUECKUX 3HAHUI B IOBCEIHEBHOW JKM3HU JJIsI 00eCeYeHus: 0€30IMacHOCTH MpU OOpaIleHH! C
npubopaMM M TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 3/10pOBbsl U COOJIOAEHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOILIEH cperie;

OCYIIECTBIISITh TOUCK HMH(MOpMAIMK (U3UUECKOTo cojaepkaHus B VHTepHETe, caMOCTOATENBHO
dbopMynHpys TOWCKOBBIH 3ampoc, HAXOMUTh ITyTH OIPEACICHUS JTOCTOBEPHOCTH IONyYSCHHOH
nHpOpMAIMY Ha OCHOBE MMEIOIINXCS 3HAHUN M JIOTTOJTHUTEILHBIX HCTOYHUKOB;

UCMOJb30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHM  HAy4YHO-TIOMYJSPHYIO JINTEpaTypy
(bu3n4ecKoro cojiepKaHus, CIpaBOUYHbIe MaTepUalbl, pecypchbl ceTu HTepHeT, BIaaeTh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
co3/laBaTb COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HHGpOpMallUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJCpKAHUS, MyOJMYHO TMPEIACTABIATh pPE3YJIbTaThl
MIPOEKTHON WIJIM UCCIIETOBATEIBCKON NESITETLHOCTH, IIPH STOM I'PaMOTHO HUCIIOIh30BATh N3YUYEeHHBIN
MOHATUHHBIN anmapar u3y4aeMoro pasjeia GU3NKA U COMPOBOXKAATH BBICTYIUICHHE TPe3eHTaIeH

C y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



Hoxym

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEAMETA «®U3UKA»

€HT TMOJMUCAaH 3JIEKTPOHHON MOJHUCKIO.

7 KJIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
i HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Beero Kontpoabubie  I[IpakTuueckmne 06pasoBaTEbHbIE
padoThI padoThI pecypeb

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

1.1 | dusuka - HayKa 0 IpUpoJIe 2 Bubmorexa [OK
https://m.edsoo.ru/7f416194

1.2 | ®usnyeckue BeIUYNHBI 2 1 bubmmorexa IOK
https://m.edsoo0.ru/7f416194

1.3 | EcrecTBEeHHOHay4YHBII METO/ MMO3HAHUS 2 1 Bubmmorexa [{OK
https://m.edsoo0.ru/7f416194

Hroro mo pazueny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 | CrpoeHue BemiecTsa 1 Bubmmorexa [{OK
https://m.edsoo0.ru/7f416194

29 JIBMKeHHE 1 B3aMMOJICHCTBHE YaCTHII ’ 1 but6mmoreka [IOK

BEIIECTBA https://m.edso0.ru/7f416194

2.3 | ArperarHble COCTOSIHUS BEIIECTBA 2 bubmoreta LIOK
https://m.edsoo0.ru/7f416194

Hroro no pazneny 5

Paznen 3. /IBu:xeHue U B3auUMo/ielicTBUE TeJl

3.1 | MexaHu4eckoe JBHKCHUE 3 bu6nuoreka [IOK
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https://m.edsoo.ru/7f416194

3.2 | Unepuus, macca, IIIOTHOCTh 4 bubmmorexa LIOK
https://m.edsoo0.ru/7f416194

3.3 | Cuna. Buasl cun 14 Bubmorexa [{OK
https://m.edsoo.ru/7f416194

Hroro no pazueny 21

Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB

41 [asnenue. Ilepenaya naBneHus: TBEPAbLIMU 3 bubnuorexa [HOK

TEJIAMM, )KUIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194

4.2 JlaBIIeHHE KUIKOCTH 5 bubmmorexa LOK
https://m.edsoo0.ru/7f416194
bubmuorexa [JOK

4.3 | AtmochepHoe 1aBiieHre 6 https://m.edsoo0.ru/7f416194

44 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B ; bubnmnorexka HOK

HHX TEJO https://m.edsoo0.ru/7f416194

Hroro no pasneny 21

Pa3nes 5. PaGora m MoIHOCTD. JHeprus

5.1 | Pabora u MOIIHOCTH 3 Bubmorexa HOK
https://m.edsoo0.ru/7f416194

5.2 | [IpocTble MEXaHU3MBI 5 Bubmorexa LIOK
https://m.edsoo0.ru/7f416194

5.3 | MexaHudeckas SHEPTHS 4 bubmmorexa [IOK
https://m.edso0.ru/7f416194

Hroro no pazneny 12

PeszepBHOE Bpems 3
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
N n/n NPOrpamMmbl Bcero Korrpoabusie | Hpaxririeckite o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypebi

Pa3nes 1. TensioBble siBJIeHUs!

1.1 CtpoeHue U CBOMCTBA BellleCTBA 7 bubmmorexa LOK
https://m.edsoo.ru/7f4181ce

1.2 TemoBbie IpoLIECCHI 21 1 5 bubamorexa LOK
https://m.edsoo.ru/7f4181ce

Hroro mo pazueny 28

Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHHSA

21 DneKTpuYecKue 3apsiibl. 3apsHKEHHBIE Tella U ; 1 bubmuotexa [JOK

UX B3aMMOJEHCTBIE https://m.edsoo.ru/7f4181ce

bubnmnoreka [JOK

2.2 [TocTOsTHHBIN 2NIEKTPUYECKHI TOK 20 1 7 https://m.e dsi.ru 17f4181ce
bu6nuoreka [IOK

23 Marsutibie sBicHL ° 1 LS https://m.edsoo.ru/7f4181ce

2.4 DneKTpOMarHuTHasi UHIAYKIUS 4 bubmmotexa [IOK
https://m.edsoo.ru/7f4181ce

Hroro no pazneny 37

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5
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9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ KourpoJububie IIpakTuyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. /IBu:kenue Tes1 BOJM3U MOBEPXHOCTH 3eMJIH U TPABUTALUSA
JIBr>keHHUe Tenna nojd ASHCTBUEM CHIIBI bu6nuoreka [IOK
1.1 4 1
TKECTU https://m.edsoo.ru/7f41a4a6
12 1 3 1 bubnnoreka IIOK
. BIDKEHHE TeJIa 110 OKPYKHOCTH
Py https://m.edsoo.ru/7f41a4a6
13 3 3 bubnnoreka IIOK
. aKOH BCEMHUPHOI'O TSTOTEHUS
P https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 10
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus U BOJHBI
bu6nuoreka [IOK
2.1 Mexannueckue KoueOaHus 7 2
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1
Y https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15

Pa3nes 3. DiieKTpOMarHuTHOE MOJIE H 3J1eKTPOMATHU

THbIC¢ BOJIHbI

31 DJIEKTPOMArHuTHOE MOJIE U 10 bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 10

Pa3nesn 4. 'eomeTpuyeckasi onTuka
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4.1 3aKOHBI pacIpOCTPAHEHUs CBETA ) Bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6

4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 Bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 11

Pa3zgea 5. DiiekTpoMarHuTHasi IPUPOIA CBETA

5.1 DJIeKTpOMarHuTHas Ipupoja cBeTa 7 Bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 7

Pa3zgen 6. KBaHTOBLIE IBJICHUSA

6.1 Hcenyckanue U noriomeHue cBeTa 5 bu6nuoreka [IOK

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

6.2 CtpoeHne aTOMHOTO sjipa 3 Brbmotexa [IOK
https://m.edsoo.ru/7f41a4a6

6.3 SnepHble peakuuu 4 bubmrorexa OK
https://m.edsoo.ru/7f41a4a6

Hroro mo pazueny 9

Pa3nen 7. Ctpoenue u 3BoJniounsi Beenennoii
bubmmorexa [JOK

7 Crpyxrypa Beenertio 3 https://m.edsi.ru/7f4la4a6

79 CoBpeMEHHbBIE METO/Ibl UCCIIEIOBAHUS 3 bu6mmoreka [IOK

Bcenennoit https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 5
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC

N KosaunyectBo 4yacos DJIeKTpOoHHbIe U pPOBbIE

11/-11 Tema ypoka Beero KonTpoasubie IlpakTuyeckue i[:;t?eﬂuﬂ o0pasoBaTe/bHbIE

padoThbI padoTbI pecypcbl

1 ®u3nka — Hayka o npupoje. SIBienus 1
MIPUPOJIBI
Ou3nyecKue sIBICHUS 1

3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
Ypok-uccinenoanue "M3mepeHue reMmneparypbl

4 IIPY TTIOMOIIH YKUJAKOCTHOTO TEPMOMETPA U 1 1
JaT4YNKa TEMIIEPATYPhI"

5 MeTtop1l HayuyHOTro no3HaHud. Onucanue 1 bubnnorexka [JOK
(bU3MUECKHX SIBICHUH C TIOMOIIBIO MOJIeTIeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JAJIBHOCTB MOJIETA IAPUKA, ITyHIEHHOTO 1 1
TOPU30HTANIBHO, TEM OoJIblIe, YeM OoJIble
BBICOTA ITycKa"

. Crpoenue BemecTBa. OMNbITHI, JOKa3bIBAIOIINE 1 bu6mmorexa [IOK
JIMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK

8 JIBIDKEHIE HACTHI BellecTsa ! https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OMnbITHI 110 HAOIIOICHUIO 1 1
TEIJIOBOTO PACUIMPEHUS T'a30B»

10 ArperaTHbIe COCTOSHUS BEIIeCTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI.

11 O6006menue no pazaeny «llepBonadaibHbIC Bubamorexa [OK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEIIECTBAY
12 Mexanudeckoe JBr>xeHue. PaBHomepHoe u bu6mmoreka [IOK
HEPaBHOMEPHOE JBIIKCHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. EnuHUIEI CKOPOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH IBUKEHUS Buommorexa LHOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN Bubmotexa [OK
https://m.edsoo.ru/ff0a0c10
16 IImorHOCTE BemectBa. Pacyer macceel 1 00beMa bu6mmoreka [IOK
TeJja Mo €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenue
MJIOTHOCTH TBEPOTO TEIay»
18 Pemenne 3agay mo teme "I1m0THOCTD bu6nmoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «/3ydeHue 3aBUCUMOCTH
20 | pacTspkeHus (nedopmariuu) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBD)
21 SBnenue Tarorenus. Cumia TSKECTU
CBs13b MEX]ly CUJION TSAKECTU U MAccoM Tea.
bu6mmoreka [IOK
22 Bec tena. Pemrenne 3agag mo reme "Cuina

TsOKecTH"

https://m.edsoo.ru/ff0al778



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

JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

23 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubmmoreka [JOK
du3HUECKUE XapaKTEPUCTHKH IJIAHET https://m.edsoo.ru/ff0a1502
24 | U3mepenne cuil. JluHaMmomeTp Bubamotexa [OK
https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 | Bec tena. HeBecomocth
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 110 OJTHON bu6mmoreka [IOK
npsiMoii. PaBHOICHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo teme "PaBHoelcTBYIOIAS
cun"
98 Cuiia TpeHus u e€ Buabl. TpeHue B npupoje u bubnmnoreka [JOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3ydyeHne 3aBUCUMOCTH
29 CI/IJ‘II)IpreI-II)I/ISI CI?OJ'IB)KGHI/IS[ (})ﬂTl CHUJIBI TaBJICHUS U bubmmorexa OK
. https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM
30 Pemenue 3apau Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI
Pemenue 3amau no remam: «Bec Tenay,
31 «I"paduyeckoe nzobpakenne cuim», «CHITbI», Bubamotexa [OK
B https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbhas pabota no remam:
32 «MexaHnnueckoe qBUKeHUe», «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHIbI»
33 Jasnenue. CriocoObl yMEHBITICHUS U bubnmuotexa [JOK

YBCIIUYUCHUA TaBJICHUS

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

I[aBJIeHI/Ie rasza. 3aBUCHMOCTb JaBJICHHA ra3a OT

bubmuorexa [JOK

34 00BEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bu6mmoreka [IOK
JKUIKOCTSIMU M Ta3aMHu. 3aKkoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ra3e, BBI3BAHHOE bubnmoreka [JOK
IEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4 no teme «/laBienue B bubmuorexa [JOK
JKUIKOCTH U rase. 3axkoH ITackamsa» https://m.edsoo.ru/ff0a2826
38 | Coobmaromuecs: CoCy bl Bubmotexa [OK
https://m.edsoo.ru/ff0a2970
39 | I'mapaBnuueckwuii mpecc Bubamotexa [OK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
a1 ATMmocdepa 3eMu ¥ IPUYUHBI €€ bubnnorexka [JOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 | Bec Bo3nyxa. ATMOc(hepHOe JaBiieHUe Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmocdepHoro aasieHus. OnbIT bubnnorexka [JOK
Toppuuenn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JABJICHHS OT bubnmnoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHHe Ha bubnmoreka [JOK
Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau mo reme " AtmochepHoe

nasieHue"



https://m.edsoo.ru/ff0a2376
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

JlelicTBue ®UJIKOCTH M Ta3a HA MOTPYKEHHOE B

bubmuorexa [JOK

47 HUX TENI0. ApXHUMeI0Ba CHIIa https://m.edsoo.ru/ff0a3276
JlaGoparopnas padora «O1mpeneiieaue
48 BLITaEKHBEIomepI‘?I CHUIBI, z[efII)CTBonmeﬁ Ha TeJo, bubmmorexa LHOK
https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH)
Jlaboparopuas pabota mo Teme «lccienoanue
49 | 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa Bubmotexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH Tella»
50 [InaBanue Ten Bubamotexa [OK
https://m.edsoo.ru/ff0a3a96
JlaGopatopunas padora "KoHcTpynpoBanue
51 | apeomMeTpa UM KOHCTPYUPOBAHUE JIOJKU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenwue 3anay mo Temam: «IlnaBanue cyaos.
52 BosznyxomnaBanue», «/laBieHrue TBEpABIX TET, Bubamotexa [OK
B https://m.edsoo.ru/ff0a3654
KHUJIKOCTEH U Ta30B)»
53 KonTponbhas padota no teme «JlaBieHue
TBEPABIX TN, )KUAKOCTEH U Ta30B»
bu6mmoreka [JOK
>4 | Mexariiecka padota https://m.edsoo.ru/ff0a3fs2
55 MoirHocTh. EAUHUIIBEI MOIITHOCTH bubmmoreia LOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMoOU MpU MOABEME 110 JiecTHUIIE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue cuit

Ha pblyare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

Preruaru B TexHuke, OBITY U IPUPO/IE.

bubmuoreka [JOK

58 | JlabopaTtopHas pabota «lccnenoBanue ycioBHit 0.5 https://m.edsoo.ru/ff0ad78e
paBHOBECHSI phluara»

59 Pemenue 3amgad no reme «Y clioBUSI paBHOBECHUS bu6mmoreka [IOK
pbIyaray https://m.edsoo.ru/ff0a48a6
KoaddutmenT mone3noro neicTBust

60 | mexanusMma. JlabopartopHas padbota «M3mepenue 0.5
KIIJI HakTOHHOM INIOCKOCTHY

61 Pemienne 3agau mo teme "Paborta, MOIIIHOCTb, bu6mmoreka [IOK
KITa" https://m.edsoo.ru/ff0a4c48

62 Mexannyeckas sHeprus. Kunernueckas u bubnnorexa [JOK
MOTCHIIMAIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252

63 | 3akoH coxpaHEeHUs] MEXaHUYECKOU YHEPTUI Bubmrorexa HOK

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

64 "DKcnepuMEeHTaIbHOE OIpe/IeTIeHNE N3MEHEHUS 1
KMHETUYECKOM U MOTEHIMAIILHON YHEPTUN ITPU
CKATBIBAHUHM TeJIa IO HAKJIOHHOM MJIOCKOCTH"

65 KonTponbnas pabota o Teme «Pabora u
MOIIHOCTb. DHEPTUS»

66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme bubnnorexka [JOK
"MexaHuyeckoe IBrxeHue" https://m.edsoo.ru/ff0a4ee6

67 PezepBHblil ypok. Pabora ¢ TekcTamu 1o Teme bubnuorexa [IOK
"JlaBieHue TBEPIBIX TEJN, KHUIAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe

68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o teme

"PaboTa. MoutHocTh. DHeprus"



https://m.edsoo.ru/ff0a478e
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

8 KVIACC
KonuyecTBo yacos DJIeKTpOoHHbIe HU(pPOBbIE
Ne Hara
o/ Tema ypoka Beero KonTpoasubie I[IpakTudeckue —— o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 Bubmrorexa HOK
https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mogenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHUI BeIlecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIAKOIO U
4 ra3o00pa3HOro COCTOSHUH BellleCTBAa HA OCHOBE 1
IIOJIO’KEHUIN MOJIEKYJIIPHO-KMHETUYECKOU
Teopuun
5 Kpucrannuueckue u amopgHble Tena 1 Bubmrorexa HOK
https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KanWIISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxarue 1 Bubmrorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIUIOBOTO IBUYKEHUS YaCTHUIL
9 Buyrpennss sueprusi. CnocoObl H3MeHEHUs 1 bubnnorexka [JOK
BHYTPEHHEH SHEPrUn https://m.edsoo.ru/ff0a5c60
10 Bunpr Terionepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTnueckoe

. bu6mmoreka [IOK
11 | ucnonp30BaHUE TEIIOBBIX CBOWCTB BEIIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJIIX dHEPTrocOepekeHHs "
12 KomanuecTtBo TeIioTel. YaenabHas TEIIOEMKOCTD bubmorexa HOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TermooOMeH u bubnmnoreka [JOK
TEILUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHast pabota "HccnenoBanue siBJIeHUS
14 TEII000MEeHa MPU CMEIINBAHUU XOJIOHOU U Bubnuorexa LOK
y | https://m.edsoo.ru/ff0a6a98
TOpsTYCH BOIBI
Pacuet konuuecTBa TEIIOTHIL, HEOOXOJUMOTO
15 | ansg HarpeBaHus TeNa U BBIIEISIEMOTO UM MpU
OXJIQKICHUU
16 JlabopaTtopHas pabota "Onpenenenue yaeabHON bubnuotexa [JOK
TEIUIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 | DHeprus TomnuBa. Y ieiabHas TEMJI0Ta CTOPAHUS Bubmrorexa HOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue U OTBEPIEBAHNE KPUCTAINIMYECKHAX bubnnoreka [JOK
TeN. Y IeNbHas TeyIoTa MIaBICHHS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTtopHnas pabota "Onpenenenue yaeabHON bubnmuorexa [JOK
TEIUIOTHI IIJIaBICHUS JIh1a" https://m.edsoo.ru/ff0a72fe
20 | IlapooOpa3oBanue u KoHaeHcauus. Mcnapenue Bubmiorexa LIOK
https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas Teriora napooOpa3oBaHUs bubnnorexa [JOK

U KOH/ICHCAIIMU. 3aBUCUMOCTb TEMIIEPATYPhI

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6412
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

KUTICHHSI OT aTMOC(HEPHOTO JJaBJICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas pabota

. bu6mmoreka [IOK
22 "OnpeneneHne OTHOCUTEILHON BIAKHOCTH
| https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3anau Ha onpeeneHre BIa)KHOCTH
BO3/yXa
[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATENCH.
24 | [lapoBas TypOuHa. [[Burarenb BHyTPEHHETO
CrOpaHus
o5 KII[ rerioBoro asuratens. TenaoBbie bubnuorexa [JOK
JIBUTATEIIN M 3alUTa OKPYKAFOLICH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHMsI U IPEBPAICHHs SHEPTUHU B
TEIUIOBBIX ITpoLeccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
97 w " bubnnorexka [JOK
€IUIOBBIE ABJICHUS. MI3MeHeHne arperaTHbIX
. " P https://m.edsoo.ru/ff0a83f2
COCTOSTHUH BeIlleCTBa
KonrtponsHas padora no Teme "TenoBbie
28 " . bubnmnorexa [JOK
sBJIeHNs. MI3MeHeHne arperaTHbIX COCTOSHUM
| P https://m.edsoo.ru/ff0a86ae
BELIECTBA
29 OnekTpusanus Ten. /[Ba posia aneKTpu4ecKux
3aps0B
30 VYpok-uccrnenoBanue "IneKTpusaius Teul
UHYKIMEH U IPH CONMPUKOCHOBEHUN"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
32 DnekTpuueckoe mose. HanpspkeHHOCTh bubmuorexa [JOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

NEKTPUYECKOro noii. IIpuHnun cyneprno3unuun

OJICKTPUICCKUX roJieit

https://m.edsoo.ru/ff0a8a0a

Hocurenn SJICKTPHUYCCKUX 3apsAJ0B.

33 DnemeHTapHbIi 3apsia. CTpoeHue aroMa
34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubmumoreka [IOK
COXpaHEHHUsI AJIEKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOWCTB bu6mmoreka [IOK
9JIEKTPHYECKUX 3apSI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUIECKUN TOK, YCIOBUS €T0
36 | cymectBoBaHUA. ICTOUHUKH 3IIEKTPUIECKOTO Bubmrorexa HOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 | JIeHCTBUS DIECKTPUIECKOTO TOKA Bubamotexa [OK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 | pNeKTpHUYECKOro MOJISt HA IPOBOAHUKH U 1
JUAJIEKTPUKH"
39 DNEKTPUUECKU TOK B METaJUIAX, )KUJKOCTSIX U bubnuoreka [IOK
raszax https://m.edsoo.ru/ff0a9838
40 | DiexTpudeckas Ierb U e€ COCTaBHbIC YaCTH
a1 Cwuta Toka. JlabopatopHas pabora "M3mepenue 05 bubnmuotexa [JOK
U peryJMpoBaHKe CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DJeKkTpuiecKoe HanpsokeHue. BoabTmerp.
42 | JJaboparopHas pabota "M3mepenue u 0.5 Bubmiorexa LIOK
| https://m.edsoo.ru/ff0a%14
peryIupOBaHHE HANPSHKCHUS
43 ComnpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmuotexa [JOK

COIIPOTUBJICHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

JlaboparopHas paboTa "3aBUCHMOCTh
JIEKTPUYECKOTO COMPOTUBIICHHS TIPOBOTHUKA

bu6mmoreka [IOK

44 OT €r0 JUIMHBI, TUTOIIAIN IOMEPEYHOI0 CEYSHHUS https://m.edsoo.ru/ff0aa738
1 Marepuaia"
45 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSHKEHUsI. 3aKOH bubnmoreka [JOK
Owma 17151 yuacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopnast pabota "HccnenoBanue
16 3aBUCHUMOCTH CHJIbI TOKa, UAYILETO Yepes bubnnoreka [JOK
PE3UCTOP, OT CONPOTHUBICHHS PE3UCTOPA H https://m.edsoo.ru/ff0aa04e
HalnpspKeHUs Ha pe3uctope”
47 [TocrenoBarenpHOE U apalIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaboparopHas paboTta "IIpoBepka npaBuna
48 cnochHHﬂpHaan;n(eHHﬁ nppn H(I))CJICI[I())BaTeJ'IBHOM Bubmrorexa HOK
., https://m.edsoo.ru/ff0aaa58
COEIMHEHUU JIBYX PE3UCTOPOB
JlaboparopHas padota "IIpoBepka npaBuia as
49 CI/IJ'II:IpTOKap an/IIl)Iapannemf)HOMF)coez[EHeHI/H/I)I Bubmotexa [OK
. https://m.edsoo.ru/ffOaadle
PE3UCTOPOB
50 Pemenue 3a1au Ha npumeHeHue 3akoHa OMa bubnunoreka [JOK
JUTSL Pa3JTUYHOTO COSMHEHUSI IPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGota u MOILITHOCTD 3MEKTPUYECKOTO TOKA. bubnnorexka [JOK
3akon J[xoynsa-Jlenima https://m.edsoo.ru/ff0ab124
50 JlaGopatopHas pabota "Onpeznenenue paboThl U bubnuorexa [IOK
MOIIIHOCTH JJIEKTPUYECKOr0 ToKa" https://m.edsoo.ru/ff0ab3e0
53 DIIeKTpUUECKHE IeTTH U MOTPEONTENN bubnmuotexa [JOK

AJIEKTPUYECKOM 2HEpruu B ObITY. KopoTkoe

https://m.edsoo.ru/ff0ab660
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JloKyMeHT moAnucan 31eKTPOHHOM MOAIHCHIO.

3aMbIKAHHUEC

[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe

"DeKTpuUecKue 3apsaabl. 3apsKCHHBIC Tella U

bu6mmoreka [IOK

54
X B3auMOoiercTBuA. [[0CTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUH TOK"
KonTtponpsHas pabora mo teme "DieKTpuyecKue
55 3apsiibl. 3apsKEHHBIC Tella U UX bubnuorexa [JOK
B3auMOIeiCTBHS. IT0CTOSHHBIN 3IIEKTPUYECKHIA https://m.edsoo.ru/ff0abea8
TOK"
56 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE
57 VYpok-uccnenoranue "M3ydenue nonen 1 bubnuorexa [JOK
ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHoe nosie. MarauTHoe 1mosie 3eMiIi 1 bubmuorexa [JOK
€ro 3HaueHue I )KU3HU Ha 3eMIiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nosne
bu6mmoreka [IOK
59 AIEKTPUUECKOTO TOKa MarHuTHoe 1mose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHre 3IEeKTPOMArHuTOB B TEXHUKE.
60 a6 R . 05 bubmuorexa [JOK
abopatopHas pabora "N3ydenue aeicTBus .
patopraip i https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM"
DIEeKTPOABUTATENH MTOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3eKTpOIBUTATEIEH B
61 . bubnmoreka [JOK
TEXHUYECKUX YCTPOMCTBAX M Ha TPAHCIIOPTE.
Yep | P P https://m.edsoo.ru/ffOac86¢c
JlaboparopHas pabota "KoHCTpyrpoBaHue U
u3ydeHue padoThl dNeKTpoaBUraTens"
62 OmnpiTer @apazesi. 3aKOH JIEKTPOMArHUTHON
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uHaykuuu. [pasumno Jlenna
OnektporeHeparop. CrocoObl MOTydeHUs
63 | 2JIEKTPHYECKOW SHEPrUH. DIEKTPOCTAHIIMHA HA 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
64 [MonroroBka K KOHTPOJIBHON paboOTeE MO TeMe 1
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJIICHUS"
65 Kountponbhas pabota no Teme "DieKkTpuueckue 1 bubnmnoreka [JOK
Y MarHUTHBIC SIBIICHHS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnnorexa [JOK
"TennoBele sABICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHrlit ypok. Pabora ¢ Tekctamu 1o teme 1 bubnuoreka [IOK
"TIOCTOSIHHBII AIIEKTPHUCCKHI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme 1
"MarHuTHbIC SIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME
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9 KJIACC
KoanyecrBo yacoB 1 DJIeKTPOHHBIEe HH(POBbIE
ara
Ne i/ Tema YpoKka KO]—[TpOJ]])H[,[e HpaKaneCKne 06pa30BaTeJILHLIe
Bcero U3y4YeHUs
padoThI padoThI pecypcbl
BBoaHbII MHCTPYKTAX 11O
TEeXHHKE 0€30M1acHOCTHU B
KaOuHeTe PU3UKH.
1 [ToBTOpEHNE OCHOBHBIX 1 bubnuotexa [HOK
MTOHATHI U ypaBHECHUI https://m.edsoo.ru/ff0ael76
KMHEMATUKH NMPSAMOJIUHEHHOTO
JIBUYKEHUS.
) JIBrokeHue Tena, OpOoIIeHHOTO 1 bubnnoreka IIOK
BEPTHKAIBLHO BBEPX. https://m.edsoo.ru/ff0ael76
3 JlaGopatopHnas pabora 1 1
4 JIBm>keHue Tena, OpomeHHOTo 1 bu6nuoreka [IOK
TOPU30HTAIBHO. https://m.edsoo.ru/ff0ael76
5 JIBu>keHue Tena, OpoIIeHHOro 1 1 bubnmnorexka HOK
OJ] YTJIOM K TOPU3OHTY https://m.edsoo.ru/ff0ael76
5 JIBu>xeHue Tena no 1 bubmuorexa [JOK
OKPY>KHOCTH https://m.edsoo.ru/ff0ae176
7 n 1 bubnuotexa [JOK
€pHOJT ¥ 4acTOoTa
PROR https://m.edsoo.ru/ff0ae176
8 3aKOH BCEKMUPHOTO 1 bubnmoreka [JOK
TATOTCHUS https://m.edsoo.ru/ff0ae176
9 JIBMOKeHHE NCKYCCTBEHHBIX 1 but6mmoreka [IOK
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CIIyTHUKOB 3eMJin

https://m.edsoo.ru/ff0ael76

10 I'paBuTanus n Becenennas bubamorexa LHOK
https://m.edsoo.ru/ff0ae176

11 Mexanuueckre KoeOaHus Bubanorexa IOK
https://m.edsoo.ru/ff0ae176

12 MasTHuk. XapaKTepUCTUKHI bubmuorexa [JOK
KOJIE0ATEILHOTO IBHKECHUS. https://m.edsoo.ru/ff0ael76

13 [Tepuon konebanuit bu6nuoreka [IOK
MaTeMaTHYECKOTO MasTHUKA https://m.edsoo.ru/ff0ael76

14 Jlaboparopnas pabora Bubmotexa LIOK
https://m.edsoo.ru/ff0ae176

15 I"apmoHnueckue KoeOaHus. bubnmnoreka HOK
3aryxaronme KoJieOaHus https://m.edsoo.ru/ff0ael76

16 BoinyxneHHble KoseOaHus. bubnmnorexka HOK
Pesonanc https://m.edsoo.ru/ff0ae176

bubnmnoreka [JOK
17 JlaboparopHasi pabota https://m.edsﬁ).ru/fanel76

18 BosHoBBIC SIBICHUS Brbmorexa HOK
https://m.edsoo.ru/ff0ae176

19 JlinHa BostHbL. CKOPOCTH bubmuoreka [JOK
pacrpoCcTpaHeHHsI BOJIHBI https://m.edsoo.ru/ff0ael76

20 3BYKOBBIE KOJIEOAHUSI. bubnmoreka [JOK
HcTouHukm 3ByKa https://m.edsoo.ru/ff0ae176

21 3ByKOBBIE BOJIHBI. CKOPOCTH bubmmotexa [JOK

3ByKa

https://m.edsoo.ru/ff0ael76
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29 I'poMkocTh 3BYyKa. BeicoTa 1 bu6mumoteka [JOK
TeMOp 3ByKa https://m.edsoo.ru/ff0ael76

23 OTtpakeHue 3ByKa. IxXo. Bubmmotexa [OK
https://m.edsoo.ru/ff0ael76

24 Pe3onaHc B akycTuke Bubmorexa LIOK
https://m.edsoo.ru/ff0ael76

o5 VYbTpa3zByk U uHGPa3BYK B bubnmnoreka HOK
MPHUPOJE U TEXHUKE https://m.edsoo.ru/ff0ael76

26 NHykys MariuTHOTO TOJIS bubamorexa LOK
https://m.edsoo.ru/ff0ael76

97 OnHOpOAHOE MAarHUTHOE TTOJIE. bu6nunoreka [IOK
MarHuTHbI# TOTOK https://m.edsoo.ru/ff0ael76

28 DNeKTpOMAarHuTHas HHIYKIIUS Bubaiorexa HOK
https://m.edsoo.ru/ff0ael76

29 Pemenue 3amau Bubmorexa HOK
https://m.edsoo.ru/ff0ael76

30 IIepeMeHHBIN 3IIEKTPUUECKUI bubnuoreka [JOK
TOK https://m.edsoo.ru/ff0ael76

31 DJIEKTPOMarHUTHOE TOJIe Bubmotexa [OK
https://m.edsoo.ru/ff0ael76

39 DNeKTpOMarHuTHHIE bubnnoreka [JOK
KoJleOaHUs https://m.edsoo.ru/ff0ae176

33 Pemrenue 3anau bubamorexa LOK
https://m.edsoo.ru/ff0ael76

34 DNEeKTPOMarHUTHbIE BOJHBI bubnmorexa [JOK
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https://m.edsoo.ru/ff0ael76

[IpakTueckoe npUuMeHeHue

bu6nmoreka [IOK

3 AJIEKTPOMArHuTE3Ma 1 https://m.edsoo.ru/ff0ael76
Cser. McTounuku cBeTa.
36 Pacnpoctpanenue cera B 1
OJIHOPOJHOM cpere
37 Otpaxxenue cBeta. [Tnockoe 1
3epKayo
38 Jlaboparopras pabota 1
39 [Ipemomitenue cBeTa 1
40 JlaGoparopHnas pabora 1
41 JInH3BI 1
42 JlaGoparopras pabota 1 Bubmmotexa [IOK
https://m.edso0.ru/ff0b1858
43 N300pakenue, noaydaeMoe ¢ 1 bubmuoreka [JOK
ITOMOIILIO JTUH3EI https://m.edsoo.ru/ff0b20f0
44 JlaboparopHnast pabota 1
I'ma3, xak onTHyeckas
45 cucteMa. OnTuyeckue 1 Bubmotexa [IOK
nprGOpE: https://m.edsoo.ru/ff0b197a
46 KonrtponsHas pabora 1
47 CxkopocTts cBeTa. MeTo b 1 bubmuoreka [JOK
OIpeIeTICHUS] CKOPOCTH CBETA https://m.edsoo.ru/ffOblaec
48 Paznoxxkenue 6eaoro cBera Ha 1 bu6nuorexa LIOK

LBETA

https://m.edsoo.ru/ff0b197a
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49 Hucnepcus cera Bubanorexa IOK
https://m.edsoo.ru/ffOb21fe
50 HNutepdepentius BOJH. Bubmmotexa [OK
https://m.edsoo.ru/ffOb23ca
51 WuTepdepeHiys 1 BOIHOBbIC bubmmoreka [IOK
CBOICTBa CBETa https://m.edsoo.ru/ffOb23ca
Judpakuus BosH. dudpakuus bubnmnoreka HOK
52
cBera https://m.edsoo.ru/ffOb23ca
[TonepedyHOCTh CBETOBBIX
53 BOJIH. DIIEKTpOMarHuTHasI Bubmorexa HOK
https://m.edsoo.ru/ffOb23ca
MIpUPO/JIa CBETA.
54 OMBITHI ¢ KATOAHBIMU JIyYaMH. bu6nunoreka [IOK
OTKpBITHE DIIEKTPOHA https://m.edsoo.ru/ff0b23ca
55 CrexTp 3JeKTPOMarHuTHOTO bubmuoreka [JOK
U3JTyYCHHUS https://m.edsoo.ru/ff0b25f0
56 N3ny4yeHue u CEKTpHI. bubnuoreka [JOK
KeanroBas runore3a [Tnanka https://m.edsoo.ru/ff0b25f0
bu6nuoreka [IOK
> Atom bopa https://m.edsoo.ru/ffOb2abe
58 PannoakTuBHOCTE bubmmorexa LOK
https://m.edsoo.ru/ffOb2abe
59 CocraB aTOMHOTO si7pa brbmorexa LIOK
https://m.edsoo.ru/ffOb2fe6
60 SnepHble CUIIBI U IEPHBIE bubnmnorexka HOK

peakuu

https://m.edsoo.ru/ffOb2c6c
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61 JleneHue M CUHTE3 siIep 1
62 ATOMHAas SHEPTEeTUKA 1 Bubmmotexa [OK
https://m.edsoo.ru/ff0b31d0
63 Crpykrypa Beenennoii 1 bubanorexa HOK
https://m.edsoo.ru/ff0b38c4
®usnyeckas npupoaa ConHua bu6nmoreka [IOK
64 . 1
1 3BE3]1 https://m.edsoo.ru/ff0b3aea
65 CHexTp 3JeKTpOMarHuTHOrO 1 bubnmnoreka HOK
U3JTy4CHHUS https://m.edsoo.ru/ff0b3c5c
66 PO)KI{GHI/IGUI/I JBOJIFOLIUSA 1
Bceenennou
67 KontponbHas pabora 1
68 CoBpeMeHHbBIE METO/IbI 1 bubmuorexa [JOK
uccreaoBanus BeeneHHOM https://m.edsoo.ru/ff0b3f2c
OBUIEE
KOJIMYECTBO 68
YACOB I1O0

I[TPOTPAMME
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