


MNOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o gu3uKe Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHus COCTaBIIEHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHUIl K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpammsl BoctiuTanus U Konnennuun npenogasanus yueOHoro npeamera « Dusznkay.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOUW TI'PaMOTHOCTH OOYYarOIIMXCS W OpraHu3aluio HM3y4yeHHs (U3UKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mMIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yibTaTaM  OOy4YeHHs, a  TakXKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHMUs.
[IporpamMma mo (u3mMKe ycTaHaBIMBAET paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0yueHust (1Mo Kjaccam), NpeajaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh M3YUYCHHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTUS IPEIMETHOIO COJAEPKAaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
00y4aromuxcs.
[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHUs METOANYECKON MTOMOIIH YYUTEIIO
B CO31aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
®du3snka ABISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEAOCTaBiIsSeT HaumOojee siCHble OOpas3lbl MPUMEHEHHsS HAay4YHOTO METoja
MIO3HAHMS, TO €CTh CIIOCO0A MMOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
Opna u3 TMaBHBIX 337a4 (pU3NYECKOro oOpa3oBaHUS B CTPYKType oOmiero odopazoBaHuUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HUHTEpeca K Hayke Yy
00ydaronuxcs.
N3ydyenne ¢usukn Ha 0a30BOM YpOBHE IMIpEAINOJaraeT OBJIaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:
® HAay4HO OOBSCHSTH SIBICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA IS
MOJTy4€HUs BHIBOJIOB.
[lenn usyueHuss (U3MKUM HAa YpOBHE OCHOBHOIO OOIIEr0 OOpa30BaHHS ONpPEJEIECHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusrka» B 00pa30BaTENIbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 001e00pa3oBaTeNbHbIE MPOTPAMMBL,
yTBepka€HHONW pemeHnneM Komnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OO0ydYaroIluxcs K HAyYHOMY HU3yUYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyyHOM MeETOA€ TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:
e npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXAaHUYECKUX, TETIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;
® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIMXCs, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCYAapCTBEHHOTO SK3aMeHa 10 (PU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOIEr0 MUpPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs U3MepeHuil. MexayHapogHas CHCTEMa €IMHHIL.

Kak ¢u3uka u npyrue ecrecTBeHHble HAyKH H3y4yaroT NMpHpony. EcTecTBEHHO-HayuyHBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bU3nUeCKUX SIBJICHUH C OMOLIBIO MOJAEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Onpenenenue pasmMepoB MaJbIX TEIl.

s WwnN

W3mepenune TemmepaTypbl MpH IMOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTddKa
TEMIEPaTyphI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh IMOJIETA IAPHKA,
MyIIEHHOTO TOPU30HTAIEHO, TEM OO0JIbIIe, YeM OOJIBIIIe BEICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OMBITHI, JIOKAa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne yacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzaumopaelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPIBIX
(KpHCTaUIMYECKUX) Tel. B3amMOCBs3b MEXIy CBOMCTBAMH BEIISCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEII[ECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. OrmeHka guamMeTpa aToMa METOO0M PSIOB (C UCIOIb30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO JEUCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.



Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.

Mexanuyeckoe ABukeHUE. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKCHUSI.

SBnenue wHepuuu. 3aKOH HHepUuU. B3aumonelcTBuEe Ten Kak NpUYMHA H3MEHEHHS
CKOPOCTH JBIKEHHS Teld. Macca kak Mmepa uHepTHOcTH Tena. IlnoTHocTs BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIE 00bEMa BEIIECTBA.

Cwia kak XxapakTepuctuka B3aumojierctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
H3mepeHnue cHIIbl ¢ TOMOLIBIO TUHAMOMETpa. SIBIIeHNe TATOTEHHS U cuila TsbkecTH. Cuia TshKecTu
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HapaBIeHHbBIX MO OJTHOM MPSIMOH.
PaBnoaeiictByromias cui. Cuna Tpenusi. TpeHue CKOJIbXEHUs U TPEHUE MoKos1. TpeHue B npupojie
U TEXHHKE.

Hemoncmpayuu.

1. HaGmroeHre MeXaHU4eCcKoro JIBUKEHUs Tea.

2. H3mepeHne CKOPOCTHU NPSAMOIMHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBUH TEJL.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEIl.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHOM MPSMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpexneneHue cpenHell CKOPOCTH CKOJBXEHUS Opycka WM IIapuKa M0 HAKIOHHON
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (Aeopmanuiv) IpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.

Pa3nea 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEN U Ia30B.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JlaBJIEHUs ra3a oT 00béMa, Temrneparypsl. [lepenada napneHus TBEPABIMU TEIAMU, )KUKOCTIMHU U
razamu. 3akoH [lackansa. ITHeBMaTHMueckue MalMHBL. 3aBUCUMOCTb JABJICHMS >KMJIKOCTH OT
ryounsl.  [wnppocratmueckuit  mapagokc. CooOwmatrommecs  cocyabl.  ['muapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
obonmouku 3emnu. OnbiTr Toppuuennu. M3mepenue aTMmocgepHOro aaBieHHs.3aBUCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBuE KUIKOCTH U ra3a Ha MorpykE€HHOE B HUX Teso. BriTankuparomas (apxume10Ba)
cuia. 3akoH Apxumena. [InaBanue ten.BosagyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbH JaBJIEHUS T'a3a OT TEMIIEPATYPBhI.

2. Tlepenaua naBneHus )KMIKOCTBIO U Ta30M.

3. CooOlmaromnmecs: CoCy/Ibl.

4. T'mapaBinyecKui mpecc.



5. TlposBienue nercTBuUs aTMOC(PEPHOTO TABIICHUS.

6. 3aBUCHMMOCTb BBITAJKHUBAIOIIEH CHIBI OT OOBEMA NOrpyXEHHOW YacTU Tena U
IJIOTHOCTH KUJKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJie OT 00bEMa MOTrpyKEHHON B )KHUIKOCTh
YacTH TeJa.

2. OmnpeneneHUEe BBITAJKUBAIONIEH CHJIbI, JEUCTBYIOIIEH Ha TeJO, MOrPY>KEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOLIEH HA TEJIO B AKUJIKOCTH,
OT Maccsl TeJna.

4. OnbIThl, TEMOHCTPUPYIOLIKNE 3aBUCUMOCTh BBITAJIKMBAIOLIECH CHUJIbI, IEUCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YACTU TeJIa U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoHncrpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHME JIOAKA M OIpEACIICHHE €€
rPy30MO0ABEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanudeckast pabota. MOIIHOCTb.

[IpocThie MeXxaHU3MBI: pblyar, 010K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs phiuara.
[IpumeHneHue mnpaBuiIa paBHOBECHsl pblyara K Ooky. «3osiotoe mnpaBmwio» MexaHuku. KII/]
MIPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprusd. Kunetnueckast M noreHuuanbHas sHeprus. [Ipesparmienue oqHoro
BHJIa MEXaHUYECKOM YHEPTUHU B PYToil. 3aKOH COXPAHEHUS SHEPTHUH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimot.

1. Ompenenenue pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUM TeJa IO
TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yciI0BUI paBHOBECHS pblyara.

3. HMsmepenune KII1/] HakIOHHON MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW DHEPIUH.
8 KJIACC

Pa3znea 6. TemyioBbIe SIBJIEHH.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO--KMHETHUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyd. OMbIT, NOATBEPKIAIOIIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHNEe U CKATHE.



Temmnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YacCTHULL.
BuyTtpennsist sueprusi. CnocoObl H3MEHEHHs BHYTPEHHEH SHEpruu: Teryionepeaaya i COBEpIICHUE
paboTsl. Buasl Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIUS, U3IIyUECHHUE.

KonuuecTBo TemioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIMYECKHUX
BEIIECTB. YAenbHas Teryora riaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenne. VYnenpHas Termiaora mnapooOpa3oBaHMs.3aBUCUMOCTh TEMIEPATypbl KUICHHUS OT
aTMoc(epHOro JaBiIeHHUS.

BiaxxHoCTh BO31TyXA.

OHeprus TOIIMBA. Y IeJIbHAas TEIJIOTa CrOPaHMsL.

[Mpunmunsr  pabotel TermoBbix aurateneil KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIH U 3aLIUTa OKPYkKarOLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

HabGmronenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SIBJICHHM.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[IpaBuna n3amMepeHus TeMiepaTyphl.
Buae! Tenonepenaun.
OxmnaxeHre Ipu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEILIECTB.
. Habmoienue xunenus.
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. HabnroieHue nocTostHCTBa TeMIepaTypbl MPH TIaBIEHUH.

13. Mojenu TEeIIOBLIX ABUTaTeIEH.

Jlabopamopuwie pabomul u onvimot.

1. OnbITHI O OOHAPYKEHHUIO NEUCTBHUS CUJI MOJIEKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEI.
4. OrmpenelieHUe NaBJIEHUs BO3AyXa B OAJIJIOHE HITIPUIIA.
5. OmnbITel, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh MHaBICHUS BO3AyXa OT ero o0béMa u

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THMIOTE3Bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMIiepaTyphl.

7. HaOmroneHne n3MeHEeHUs] BHYTPEHHEW PHEPTUU Tejla B pe3yJibTaTe TEIUIONEpeIaun U
paboThl BHEITHUX CHIL

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOMBI.

9. OmpeneneHrue KOJUYECTBA TEIUIOTHI, MOJYYSCHHOTO BOJIOM MpU TEIUIOOOMEHE C
HarpeThIM METAIMYECKUM LHJIHHAPOM.

10. Onpenenenue yaenbHOM TEMITOEMKOCTH BEILIECTBA.

11. ccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3IyXa.

13. Onpenenenue yaenbHON TEIUIOTHI MJIaBJIEHUS JIbJA.



Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. J{Ba poja 31eKTpUUYECKUX 3apsaaoB. BzaumopeiicTBue 3apsKeHHBIX Tell.
3akoH KyroHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3aps0B U
pacCTOAHUS MEXKIY TeJIaMHu).

Onexrpuueckoe nose. Hanpsox€éHHocTs anexTpudeckoro nons. IIpuHnun cynepnozunun
AIIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoMa. IIpoBOIHUKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS HIEKTPUYECKOTrO 3apsa.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouyHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckasd unenb. Cuna Toka. OnekTpuyeckoe HampspbkeHue. ComnpoTuBieHHE
IIPOBOJIHMKA. YJIEJIBHOE CONPOTUBJICHME BemecTBa. 3akoH Owma Uil  ydacTka LEHu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DiekTpuueckue 1enu
U MIOTPeOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHbIE MarHuThHL. B3auMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
MarunuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe moiie
aneKTpudeckoro Toka.l[pumeHeHue 3J1eKTpOMarHuTOB B TEXHUKE. J[elicTBHE MarHUTHOTO MOJISI Ha
IIPOBOJHMK C TOKOM. DJIEKTPOABUIATEIb IOCTOSHHOIO TOKA. Mcrionbp30BaHue 2JIEKTpOABUraTENEN
B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoM  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Ted.

JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.

OneKTpocTaTU4ecKast HHIYKIUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKH U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH ITOCTOSIHHOTO TOKA.

W Nk WN R

JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. I'a30BBIi1 pa3psn.
. 3mepeHne CHitbl TOKa aMIEPMETPOM.

[
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=
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
H

. PeoctaTt 1 MarasuH conpoTUBIICHUN.
. B3aumozeiicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHe HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.

N
N oG

. MO,Z[CJII/IpOBaHI/IC MAarHUTHBIX HOJEH IOCTOSHHBIX MarHUTOB.

=
oo

. OnbIT OpcTena.

=
Yo

. MarauTHoe moJjie Toka. DJIeKTPOMAarHurT.

N
o

. JleficTBue MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.



21.
22.
23.
24.
25.

OEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

HccenenoBanue siBJICHUS JJIEKTPOMArHUTHON UHAYKIUH.

Onpitel @apagnes.

3aBUCUMOCTb HAIIPABJIEHHSI HHAYKLIMOHHOIO TOKA OT YCJIOBUH €ro BOSHUKHOBEHHS.
OJeKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuwvie padbomwt u onvimol.

1. OmbITHI O HAOIIOIEHHUIO FIEKTPU3ALMH TNl MHIYKIIHMEH U IPH CONPUKOCHOBEHHUU.

2. HccnenoBanue NEHCTBUS 3JIEKTPUYECKOTO OIS HA IIPOBOJHUKY U TUIJICKTPUKH.

3. CoOopka u mpoBepka padbOThI AIEKTPUIESCKOM IIEMU MTOCTOSTHHOTO TOKA.

4. W3mepeHue U peryjJupoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryampoBaHue HANPSKEHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Y€PE3 PE3UCTOP, OT COPOTUBIICHUS
pe3UCTOpa U HAPSKEHMS Ha PE3UCTOpE.

7. OnbIThl, JAEMOHCTPUPYIOIME  3aBUCUMOCTb  3JEKTPHUYECKOIO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JUIMHBI, IJIOIIA 1 NONEPEYHOT0 CEYEHHS U MaTepHala.

8. IIpoBepka npaBuiia CI0KEHUS HAPSHKEHUM MPU NOCIIEI0BATEIbHOM COEUHEHUN JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Juisi CUIIBI TOKA IIPU MAPAJUIEIIBHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UTYILIEr0 YEPE3 PE3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UITYIIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS Ha
HEH.

13. Onpenenenue KIIJ| narpeBaTens.

14. VccnenoBanre MarHUTHOTO B3aUMOJAEHCTBUS ITOCTOSTHHBIX MarHUTOB.

15. 3yyeHne MarHUTHOTO IIOJIsI TOCTOSHHBIX MAarHUTOB HpU UX OOBEAMHEHUU H
pa3JeIeHun.

16. MccnenoBanue JENCTBUS DJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMO/IEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIIKE.

18. M3y4yeHue AeicTBYSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHOM yCTaHOBKH.

21. OnbITHl 10 HUCCIIEJJOBAHMIO SIBJICHMSI DJIEKTPOMArHUTHOM MHAYKLIMU: HMCCIEIO0BAaHUE
W3MEHEHUH 3HAaYCHUs U HaIlPaBJICHUS MHIYKIMOHHOTO TOKA.

9 KIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe asmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOe mpsMonMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tella IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE TipsiMosinHEHOe nBrkeHne.CBoboHoe nagenune. OmbIThI

lamunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora obpamenus. JluneitHas u
YIJI0Bast CKOpOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.



ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tperuii 3akon Herorona. [lpuHimn
CYNEPIO3ULUU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUSI CKOJIbKEHHUS, CHJIa TPEHUS
MOKOSI, IPYT'HE BUJIbI TPCHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
Jsmwxenue mianet Bokpyr Connua. [lepBast kocmuueckasi ckopocTs. HeBecoMoCTh U IEperpy3KH.

PaBHoBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIuI€HHON ochio BpalieHus. MomeHT cuibl. LleHTp TsbkecTH.

Umnynec Tena. M3meHnenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cuil TshkecTH, ynpyroctu, TpeHus. Cs3b
sHepruu U pabotel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[TorenuuanbHas SHEPTUs cxaTtoi npykuHel. Kunernueckas sneprus. TeopeMa 0 KHHETHUECKOM
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4eCKOro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE TyTEW W TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS MPSIMOIUHEHHOTO ABUKCHUSI.

WccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKCHHS.

Habmtoienue nBH>XKeHUs Tena Mo OKPYKHOCTH.

Habmroienne MexaHn4ecKux sIBJICHUN, TPOUCXOSAIINX B cucTeMe oTcuéra «Temexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENFHO KaObuHeTa (PU3HKHU.
3aBUCHMOCTh YCKOPEHHS TeJla OT MacChl TeJa U IEUCTBYIOIICH Ha HETO CHIIBI.

ou AW

8. HabGmroneHune paBeHCTBA CHIT IPU B3aUMOJICUCTBUU TEll.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya nmmnyJsibca Mpu B3aUMOJIEUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHCTBUHU TEll.

12. CoxpaHeHune UMITYJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMITyJIbCa MIPU a0COTIOTHO YIIPYTOM B3aUMOJECHCTBUM.

14. HaGmroieHre peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHue MEXaHU4YEeCKOW YHEPTHH MPU CBOOOTHOM IaICHUH.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUU MIPU IBM>KEHHUH TeJa O JEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomel u onvimot.

1. KoHcTpyupoBaHue TpakTa JUisl pa3rOHa U JaJbHEWIIEro paBHOMEPHOTO ABM)KEHHUS
[IapUKa WIH TEIEKKH.

2. OmpeneneHue cpeAHEH CKOPOCTH CKOJNBXKEHHUS OpycKa WM ABWKCHHS IIapuKa IO
HaKJIOHHOM IIIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKEHHM IO HAKJIOHHOM
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rHIOTE3bI: €CIIH MPU PABHOYCKOPEHHOM JBHKECHHH 0€3 Ha4aJIbHOM CKOPOCTH
My TH OTHOCSITCS KaK PsiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHNE TIPOMEKYTKH BPEMEHHU
OJINHAKOBBI.
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6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOIO
JIaBJICHUSL.

7. Omnpenenenue k03 PUIMECHTA TPSHUS CKOIBKCHUS.

8. Omnpenenenue XECTKOCTH MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHs MPU PABHOMEPHOM JBHJKEHUU Tella 110

TOPU30HTAIILHON TOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPHU MOABEME TIpy3a C HCIOIb30BAaHHEM
HETOJIBIYKHOTO U MOJIBIYKHOTO OJIOKOB.

11. M3ydeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexanndeckue Ko1e0aHusd U BOJHEIL.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyx)aeHHble KojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MexaHnueckux BOJiH. [IpogonpHble U monepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. ['pomMKkOCTh 3ByKa U BbicoTa TOHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeMCTBUEM CUJIbI TSXKECTU U CUJIBI YIIPYTOCTH.
2. HabGmropenue koneOaHuM rpy3a Ha HUTH U Ha IIPYXKHUHE.

3. HalOnroneHue BbIHYKIEHHBIX KOJIEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

. AKyCTHYECKUI pe30HaHC.

Jlabopamopnwvie padbomut u onvimol.

1. OmnpeneneHue 4acTOThl U Meproia KoieOaHUI MaTeMaTHYeCKOr0 MasgTHHKA.

2. OmnpezaeneHue 4acTOThI U NEpHOJa KOJEOAHUN MPYKUHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TEpHoOJa KOJeOaHUI MOABEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH INepHoja KojeOaHUN MPYKUHHOTO MAasTHHKA OT Macchl
rpys3a.

5. TlpoBepka HE3aBUCUMOCTH TepHoOJa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPY>KUHHOTO MasITHHKA
OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.

Paszpen 10. DineKTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMAarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX

BoJH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. Mcnonb30BaHue 3J€KTPOMArHUTHBIX BOJIH JJIsI COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnwvie padbomuvt u onvimol.
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1. H3ydeHue CBOICTB 3JE€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBLIe IBJICHNUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHelHOE pacnpoCTpaHEHHUE CBETA.
3atmenust Connia u JIynsl. Otpaxenue cBera.llinockoe 3epkano. 3aKOH OTpaKEHUs CBETA.
[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHee OTpaKeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKHUX CBETOBOJAAX.
Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckorna. ['a3 kak ontudeckas cucrema. bin3opykocTs U 1ambHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHetHOE pacpocTpaHeHHE CBETA.
OTtpaxxeHue cBeTa.
[Torydenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon stydeit B coOMparomiei TuH3e.
Xop J1ydeil B paccenBarolei JIMH3E.
[Torydenue n300pakeHU ¢ TOMOIIBIO JTUH3.

©PNDUs W e

. Ilpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogaensb rnasa.

11. Pa3nosxeHnue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwie pabomsl u onvimot.

1. HccnenoBaHue 3aBUCIMOCTH YTJIa OTPAKEHHsI CBETOBOTO JIyda OT yTJja MaeHusl.

2. H3yueHue XapaKTEPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCMMOCTH YTJIa TIPEIIOMJICHUSI CBETOBOTO JIyda OT yrIJia MaJeHUs Ha
TPaHUILIE «BO3TYX—CTEKIIO».

[Tomydenue n300pakeHUil ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne GOKyCHOTO PacCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIEH TNH3HI.
OMBITHI TTO PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.

OIMBITEL 110 BOCIIPpUATHUIO LBETA MPEAMCTOB IIPpU HUX Ha6J'II-OI[CHI/II/I 4cpe3 IBECTOBLIC

No vk

(GUIBTPBIL.

Pa3znea 12. KBantoBble siBJIeHHUS.

OmnswiTel Pesepdopaa u mnanerapHas moaens atoma. Moaens atoma bopa. Mcnyckanne u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oera- u Tamma-usnydeHus.CTpOCHHE aTOMHOTO sjpa.
Hyknonnas wmognens aromHoro sapa. W3orombl. PamuoaktuBHble mnpeBpatieHus.llepuon
noyiypacmnaja aTOMHBIX sJIep.

SnepHbie peakiyy. 3aKOHbI COXpPaHEHUSI 3apsSA0BOI0 U MAacCOBOIO YHCET. DHEPIUs CBS3H
aTOMHBIX sifiep. CBsI3b MacChl ¥ DHEPruu. Peaknmu cuHTe3a U eieHus saep. VIcTouHuKr SHeprun
Connua u 3B€37.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CnexkTpsl U3IyYeHUs U TTOTIIOIICHHS.
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CrieKTphl pa3aIMYHbIX Ta30B.

CnexTp BoaoOpo/a.

Habumonenune tpeko B kamepe BuibcoHa.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYUEHUI.

. Perucrpanus nznmydeHus IpUpOIHBIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopuwvie padbomwt u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JINHEHYATHIX CIEKTPOB U3JIy4YEHUS.

AW

2. HccnemoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY IyTH (I10

dororpadusm).

3. HsmepeHue paaroakTUBHOTO (hoHA.

IHoBTOPUTEIBbHO-00001IAIOIIIMIA MOAYJIb.

[ToBTOpUTENBEHO--0000MIAIONMIT  MOAYJIh TMpEAHA3HAYEH JJI CUCTEeMATHU3aluh U
00001IeHNsT TTPEIMETHOTO COACPIKAHMSI M OIBITA NEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3yYCHUU
BCEro Kypca (pu3uKu, a TakkKe Ui MOArOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY I10
buznke 151 00yUarOIMXCsl, BRIOPABIIKUX 3TOT Y4eOHBIH MpeaMeT.

[Tpu u3y4eHnH JTAHHOTO MOJIYJISI PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BHJIBI ACSITEIILHOCTH,
HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIIKEHUE TPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX ~ PE3yJIbTaToB oOO0yueHus, (opMmupyercs eCTeCTBEHHOHAYYHAsTPAaMOTHOCTD:
OCBOEHHUE HAYYHBIX METOJIOB UCCIIEIOBAHUS SABJICHUHN IPUPOBI U TEXHUKH, OBIIICHUE YMEHUSIMU
OOBSACHATH (PU3UYCCKHEC SBIICHHUS, IPUMCHSS TIOJYYCHHBIC 3HAHUS, PelIaTh 33aJ[a4H, B TOM YHCIIC
KaueCTBCHHBIC M KCTICPUMEHTAIbHEIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep IaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
4TO 00yYaroUeCs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM IpeAIaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH PacliO3HABATh U HAYYHO OOBSICHATH (DU3MUECKUE SBICHUS
B OKpPY’KaroIIEH MPUPOAE U TOBCETHEBHOM KU3HU;

MCIIONIb30BaTh Hay4YHbIE METOJbI MCCIEAOBaHUs (PU3NYECKUX SBJICHUI, B TOM YHWCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATH HAYYHBIC OCHOBBI HAMOOJEEe BaXKHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTHICCKOTO UCITOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB SHEPTUN HAa OCHOBE 3aKOHA
MPEeBpAICHHs] U COXPAHEHHsI BCEX M3BECTHBIX BUJIOB SHEPTHUU.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue Qu3MKHM Ha YpPOBHE OCHOBHOIO 0OIIero oO0pa3oBaHWs HaIlpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorerocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

— MpOSBIICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyeckoi
HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCHMCKHUX YUEHBIX --(PHU3HKOB;

2) rpaIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYK/IEHUU OOILECTBEHHO3HAUYMMBIXU 3TUYECKUX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

— OCO3HAHHE BaXHOCTU MOPAJIbHO--3TUYECKUX TPUHIIMIIOB B JESITEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KA4eCTB (PM3MYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHME IIEHHOCTU (U3MYECKON HayKM KaK MOIIHOTO MHCTPYMEHTa MO3HaHWs MUDA,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BaKHEHNILIEH COCTABIIAIOLIEN KYJIBTYPBI;

— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATOMOTYYHS:

— OCO3HAHME LIEHHOCTU 0€3011acHOro 00pasa *KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH ITPaBUJI O€30IIACHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JIEKTPUUECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIIHUX YCIOBUSX;

— c(hOpMUPOBAHHOCTH HABBIKA pedIeKCUM, TPU3HAHKE CBOETO MPpaBa Ha OMMOKY U TaKOTO K€
IIpaBa y ApYyroro 4ejaoBeKa;

6) TpynoBOro BocnuTaHus:

— aKTHBHOE y4yacTHe B pEIIeHHM MPaKTHMYECKHX 33/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHu3alu, Topoja, Kpas) TEXHOJIOTUYECKOMN U COIMAIbHOM HallPaBJIEHHOCTH, TPEOYIOLINX
B TOM 4HCJI€ U (U3NUECKUX 3HAHUI;

— MHTEpeC K NPaKTUYECKOMY U3yUeHHIO MPO(eccHii, CBIA3aHHBIX C (PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelieHus 3a7ady B OO0JIACTH
OKpY’Karollel cpe/ibl, INITAHUPOBAHMSI TOCTYIIKOB M OLEHKH MX BO3MOXKHBIX MOCIEACTBHUM JIs
OKpY>KaloIIEeH Cpeibl;

— 0CO3HAHME TII00aHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel X pelIeHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBUAM COLMATBHON U NPUPOAHOM Cpebl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHMHM HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JEATENBHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OpMYIMpPOBATH HJEH,
MOHATUS, TUIOTE3bl O PU3NUECKUX 00BEKTAX U SIBICHUSAX;
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® — OCO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — IUIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMIPUPOIHL, 06H_I€CTBa U 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e —OICHKAa CBOUX [JEHUCTBHM C Y4YETOM BIMSHUSA HA OKPYXKAIOIIYK Cpely, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss OynyT cGOpMUPOBAHBI MeTamnpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJIbHBIE Y4YeOHBbIC JEHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIISATUBHBIC YHUBEPCAIbHbBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHN );
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 00001IeHUs
U CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMaTPUBAEMBbIX (paKkTax, TaHHBIX U
HaOJIIOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SIBIICHHSIM;

BBISIBIISITH TIPUYNHHO--CJICICTBEHHBIE CBSI3W TPU HM3YYCHUU (PU3MUECKUX SBICHUH WU
NPOIIECCOB, JIENIaTh BBIBOABI C WCIIONB30BAaHUEM JIEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYeHUH, BBIJIBUTATh THITIOTE3BI O B3aUMOCBS3SIX (PU3NYECKUX BEITHYNH;
CaMOCTOSITENILHO BBIOMPATh Cr1oco0 peleHns yueOHo (pu3ndeckoii 3a1aun (cpaBHEHUE
HECKOJIbKUX BAapUaHTOB pEIIEeHHUs, BbIOOp Haubojee MOAXOSAIIEro ¢ Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBbIe nccienoBareanLcKue 1eliCTBUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNUS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OTIBIT, HECTIOXKHBIA (DU3UUECKUN
HKCIIEPUMEHT, HEOOBIIIOE UCCIeI0OBaHIE (PU3NIECKOTO SIBIICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYUYEHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynmHupoBaTh 0000IIEHHST W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (U3HUUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PabGora ¢ undopmanmeii:

OPUMEHATHh pa3jIMyHble METOJbl, HHCTPYMEHTHl W 3allpoCchl MpPU IMOHMCKE U OTOOpe
nH(pOpMaLlMU WIN JaHHBIX ¢ YUETOM IpeaIoKeHHON yueOHoM pusnueckoit 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;
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CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS HWHPOpMAIUA U
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XoJe OOCYXIeHHs Y4eOHOTO Marepuana, pe3yjibTaToB J1abopaToOpHBIX padboT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXXACHHUS C CYXKACHUSMH JPYIUX YYacTHHKOB JIHAJIoOra,
OOHapyKMBaTh PA3JINUUE U CXOACTBO TO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IIUCBMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABIATH  PE3YNbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMATh U UCIIOJIb30BATh NPEUMYILECTBA KOMAHIHON M MHUBUIYJILHON pabOTHI U
peLIeHUH KOHKPETHOH (PU3NUECKOM MPOOIEMBL;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpENeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAa4EeCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C ApyruMHU YICHAMHU KOMaHAbI,;
OLICHUBATh KaYECTBO CBOETO BKJIaJia B OOLIUI MPOYKT 110 KPUTEPHSIM, CAMOCTOSITEIIbHO
c(hopMyIMPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBHS.

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl pELICHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B PA3IMYHBIX MOJAXOAAX NPUHATUS peHIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MpejaraéMble BApUAHThI PEILICHUM;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYyalluM U IpeJylaraTh IIaH €€ U3MEHEHMUS],

OOBSICHATH MPUUMHBI TOCTUKEHUS (HEAOCTHKEHHS) pe3yJIbTaTOB 1A TEIbHOCTH, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIOJHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYTOro YeloBeKa B X0 CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
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npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU peuieHHH (QU3UYECKUX 3aJad Wil B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [IPaBo JPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K konny oOydenus B 7 KJjacce ImpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOAEHCTBYOAas cwia, aedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIAIOIUECS COCYIbI;

pasnuyats sBieHus (auddys3usi, TEII0BOE ABMKEHHE YaCTHILl BELIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE Tell, PABHOBECHE
TBEPABIX TEJN € 3aKPEIUIEHHON OCBIO BpallCHUs, IIepelada JaBJICHHs TBEPIBIMU TEIIAMH,
KHUJIKOCTSIMH M Ta3aMd, aTMOC(EepHOe JJaBlieHHE, IUIaBaHWE TN, TNPEBPALICHUS
MEXaHUUYECKOW SHEPIUn) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE U3YyUYEHHBIX (PH3MUECKUX SBICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha >KUBOW OpPraHu3M, IUIaBaHUE pPbIO,
pblYary B Teje YeloBeKa, IPU 3TOM IEepeBOIUTHh MPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHUIM;

OTNMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIb3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IMyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSYKECTH, BEC Tella, CUJIa TPEHUs, 1aBJIeHue (TBEPIOTO
Tesa, >KUIKOCTH, Tasa), BBITAJIKHUBAIOLIAs CHUJIa, MeXaHWYeckas padoTa, MOIIHOCTD,
IUIEYO CHJIBI, MOMEHT CHIIbI, KO3()(UIMEHT TMONe3HOro JeHCTBUS MEXaHHU3MOB,
KMHETHYecKass M MOTEHLHUalbHasl SHEPIus), MpH OINUCAHUU NPAaBUIBHO TPAKTOBATh
(bu3nYeCKUit CMBICI UCTIOIb3YEMbIX BETUUHH, UX 0003HAUEHUS U €AMHULIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C
JPYTUMH BEJIUYMHAMH, CTPOUTh IpadUKU H3YyYEHHBIX 3aBUCUMOCTEH (hu3nyecKux
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3HUECKUE SIBICHUS U ITPOLIECCHI, UCIIONb3YsI TpaBuiia
CJIOKEHHMsI CHJT (BJIOJIb OJIHOM IpsiMoi), 3akoH ['yka, 3axoH [lackansd, 3akoH Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «30J0TO€ TIPABWIIO» MEXAaHHWKH, 3aKOH
COXpAaHEHHMsST MEXaHMYECKOW SHEPTHH, NMPH ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHMUE;

00BACHATH (PU3UUECKHE SBICHUSI, IPOIIECCHI U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallUll  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUUMHHO-
-CJI€/ICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHUE U3 12 TOTHYeCKUX 1IaroB ¢ onopoi Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUECKUX SABICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;
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pemiath pacuéTHbIe 3a7aud B 1—2 JCHCTBUA, HCHOJB3Yysl 3aKOHBI M (HOPMYIIHI,
CBsI3bIBaOIME (PU3NYECKHUE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4H 3alUChIBATh
KpaTKoe YCJOBHE, MOACTABIATH (pU3MUYECKUE BETUYUHBI B (POPMYIJIBI M MPOBOAUTH
pacyéTbl, HAXOAWUTh CIPABOYHBIC [aHHbIE, HEOOXOAMMBIC Ui PpELICHUs 3a/ad,
OLIEHUBATh PEATMCTUYHOCTD MOJYUYCHHOH (pU3HUeCcKOi BEIMYHHBI,

pacrio3HaBaThb poOJIEMbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HMUECKUX METO/IOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIOTE3Y),
pasinyaTth ¥ MHTEPIPETUPOBATh IOJIYUYEHHBIH pe3ysbTaT, HaXOIUTh OIIMOKH B XOA€
OIIbITA, JIEJIaTh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHPOBATH TPOBEPSEMble NPEIANOIOKECHUs, COOUpaTh YCTAHOBKY U3
NPEIOKEHHOT0 000PY/I0BAaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYIIMPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIepaTypbl C HUCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
NOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COMIOTHOM MOrPEUIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYTOH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
TeJa OT BPEMEHU JIBUYKEHUS TeJla, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Ted M HE3aBUCUMOCTH CHJIBl TPEHHS OT IUIOINAAN
CONPUKOCHOBEHHMSI TeJl, CWJIbl YIPYTOCTH OT YAJUHEHMs NPYKUHBI, BBITAJIKUBAIOLIEH
CHIIbl 0T O00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO HOTPYXEHO TEJO,
yCIIOBUM IJIaBaHUS TE€J, YCIOBUM paBHOBECUS pbluyara M OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM y4yeOHOro HCCIeNOBaHMsA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEHus, cilenys MpeIoKeHHOMY IIaHy, (PUKCHPOBATh pe3yJIbTaThl MOJy4eHHON
3aBUCUMOCTH (PU3NYECKUX BETMYHMH B BUJIE IPEAJIOKEHHBIX TaOIUIl U rpauKoB, 1€7aTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPJAOrOo Tela, CWIA TPEHUSI CKOJBXKEHHS, JaBJIEHHE BO3/AyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha IMOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIEAys MPEI0KEHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIIMYUHBI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, MOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha WX ONMCAHMA (B TOM 4MCIE: NOAIMIHUKU, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIHOJb3Ysl 3HAHHUS O CBOMCTBaX (PU3MUECKUX SIBJICHHM M HEOOXOIMMbIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MPHUMEPax) MPaKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
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0e30MacHOCTH TPH OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpPAHEHHs 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOIO IIOBEIACHMS B
OKpYXaroIlIeH Cpeac;

OCYHIECTBIISITh OTOOp HMCTOYHUKOB HHGpopManuu B HTepHETe B COOTBETCTBUU C
3a/IaHHBIM IIOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IYTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISITh HH(GOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBITIOJIHEHUH YYeOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
($U3UIeCKOro coaepKaHus, ClipaBOYHbIE MaTepPHaJIbl, peCypchl ceT IHTEepHET, BIaaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALUM W3 OJHON
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOpPMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOJIUYHO AeNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX UCCIIEIOBAaHUI, IPU 3TOM
IrpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM TOHATHHHBIA ammapar Kypca (QH3HKH,
COIPOBOKAATh BBHICTYIIJICHUE ITPE3EHTaLUEN;

IIPYU BBINIOJIHEHUHU YUEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUHM C MIOCTABJIEHHBIMU 3a/1a4aMH, CJIEANTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OICHMBAaTh COOCTBEHHBIH BKJIaJ B JESATENBHOCTb TPYIIIBL,
BBICTpAauBaTh KOMMYHHUKATHBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K konimy oOydenust B 8 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIJIMUECKHE M aMop(dHBIE Tela,
HaCBILICHHBIN ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
110JI€, TPOBOJHUKHU U AUDJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MArHUTHOE I10JIE;
pasnnyarh sBI€HUS (TEIUIOBOE pacIIMpeHHe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMAuMBAHWE, KalWULIPHBIC SBICHUSA, UCHApPEHUE, KOHACHCAIMs,
IUIaBJICHUE, KpUCTAJIIN3aLus (oTBepaeBaHue), KHIICHUE, Terioneperada
(TEerIONpOBOJHOCTb, KOHBEKIIMSA, H3IyYEHME), DJIEKTpU3alus TeJ, B3auMoJeicTBue
3apsIioB, ACUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJCHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHK C TOKOM, 3JIEKTpOMarHuTHas
UHAYKIUS) TO0 ONHCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh IPOSBICHUE N3YYEHHBIX (U3NYECKUX SBJICHUM B OKpY’KaIOLEM MHUPE, B
TOM 4uucie (U3NYECKHe SBICHUS B IPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 0Opa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUYECKHE SIBJICHUS B aTMOc(epe, 2IEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nojie 3emitu, peid mosrocoB, poiab MArHUTHOTO MOJIS JJIS )KU3HU Ha 3emiie, MOJISpHOe
CUSIHUE, TpU HTOM NEPEeBOAUTHIPAKTUYECKYIO 3a7ayy B Y4YeOHYIO, BBIIEIATh
CyILleCTBEHHbIE CBOMCTBa (MIpU3HAKU) GUZUUYECKUX SABIICHUN;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEprusi, KOJWYECTBO TEIUIOTHI, YAeJIbHas
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TEIUIOEMKOCTh ~ BENIECTBA, VyJelbHAs TEIUIOTa IUIABJICHUA, VYJAelbHasg TEIUIOTa
napooOpa3oBaHus, yA€IbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUECCKUN
3apsiji, CUJia TOKA, JIEKTPUYECKOE HANIPSKEHHUE, COITPOTUBIICHUE MPOBOIHUKA, YIEILHOE
COTIPOTHUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTD JIEKTPUUECKOTO TOKA), MPU OMUCAHUN
MPABUJILHO TPAKTOBATh (PU3MUYECKUN CMBICT UCTOIB3yEMbIX BEIIMYUH, 0003HAUCHUS U
eAVHHUIBl (U3NYCCKUX BEIUYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIONIUE JIAHHYIO
(U3UYECKYI0 BEIUYMHY C JPYTMMH BEJIWYWHAMH, CTPOUTHh TpadUKH H3YYCHHBIX
3aBUCUMOCTEH (M3UYECKUX BEIIMUNH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS W MPOIECCHI, HCIOJIb3YS
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUU CTPOCHUS BEIlEeCTBa,
MIPUHIUIT CYTIEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsija,
3akoH OMma J171s1 yyacTka LenH, 3aKoH Joynsa—JIenna, 3akoH coxpaHeHuUs: SHEPTUH, IIpU
9TOM J/1aBaTh CIIOBECHYIO (hOPMYIHMPOBKY 3aKOHA M 3aIllMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKCHHE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIC MW B KOHTEKCTE
CcUTyanuu MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIISTh
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB C
ornopoi Ha 1—2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, GPU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacd€THble 3amaud B 2—-3 JACHCTBHS, WCIONB3Ys 3aKOHBI M (HOPMYIIHI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a]a4H 3aHChIBATh
KpaTKO€ YCJIOBHUE, BBISBIIATH HEJOCTATOK JIAHHBIX JUJISl PEIICHUS 3a/Jadyd, BbIOMpaATh
3aKOHBI U POPMYJIBI, HEOOXOUMBIE JUTsl €€ pelieHus, MPOBOIUTh PACUETH M CPAaBHUBATH
MOJTy4YeHHOE 3HaueHue GU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEUIUTH MTPH TOMOIIH PU3NIECKUX METOIOB,
UCIIONb3ysl ONMCAaHUE HCCIENOBAHMS, BBIIEIATH MPOBEPSEMOE MPEANOIOKEHHE,
OIICHUBATH MMPABUIILHOCTh NOPSJIKA MPOBECHUS UCCIIEA0BAHMS, 1€T1aTh BHIBOBL;
MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3UUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHUsSI BO3JyXa OT €ro o00bEMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPH U3TYyUYECHUH OT LIBETA
u3Nyyaromeil  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, JIIEKTpHU3alUus Tel U
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIU3aIisl MATHUTHBIX TI0JIEH MOCTOSIHHBIX MarHUTOB, JICMCTBUS MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa, CBOWCTBA SJIEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSEMbIe TPEANONOKEHUs, COOHpaTh
YCTAaHOBKY W3 TPEUIOKEHHOTO O0OpYyJIOBaHUS, OMHUCHIBATH XOJA OMbBITA U
bopMyITUpOBaTh BHIBOJIBI;

BBITIOJIHSITh TPSIMBbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIHLHON BIQKHOCTH BO31yXa,
CHJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
buU3MYECKUX BENUYMH, CPaBHHUBATh PE3YJIbTAaThl W3MEPEHUN C Y4E€TOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCTIONIb30BAaHUEM MPSMBIX U3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
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€ro JJHMHBI, IJIOLAJN MONEPEYHOr0 CEUYEHUs M YEIbHOIO CONPOTUBIIECHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYILIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS Ha IPOBOJIHUKE,
UCCJIEJOBAHKUE TI0CJIEI0OBATEIbHOTO U IApaJUIE]bHOTO COECJUHEHUM MPOBOJIHUKOB):
IUIAHUPOBaTh UCCIE0BaHUE, cOOUPAaTh YCTAaHOBKY M BBIOJHATh U3MEPEHUs, CIedys
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YyJIbTAThl OJYYEHHOH 3aBHCHUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHBIC WM3MEPEHHUs (U3UUECKUX BEIMUYUH (yIesbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHUE BEJINUMHBI,

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOpPOW HAa MX ONHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTelbHbIE 3JIEKTPOINPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTElb
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HaHUS O CBOMCTBaXx (hU3MYECKUX SBJICHUN U
HE00X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPUTENBHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUIATEIb BHYTPEHHETO CrOPAaHMUs, JIEKTPOCKOI, PEoCcTar), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ IMOCIeJOBATeNbHbIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB MIEKTPHUUECKUX LeTeH;
IPUBOJIUTH MpPUMEPHl (HAXOOUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreueHus
0e30MacHOCTH NpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSi M COONIOJEHUS HOPM HKOJIOTHYECKOTO TOBEACHUS B
OKpYXKaroIleH Cpeae;

OCYIIECTBIIATh MOMCK MHPOpMauu (pusndeckoro coaepxanus B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpPaBHEHHUsS JIOMOJHUTENIBHBIX HCTOYHHMKOB BBIJEIATH
MH(pOpMaLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MU MOXKET ObITh HEJJOCTOBEPHOIA;
MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 33/1aHUN HAyYHO--TIOMYJIIPHYIO JIUTEPATypPy
(bu3NYECKOro co/iep KaHusl, CIIPaBOYHbIE MaTepHUaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHMsl HHPOpPMAIMM U3 OJHOMN
3HAKOBOW CUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHMs, 0000mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COJAEP)KaHUsS, B TOM YHUCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl MPOEKTHOW WM HCCIEN0BATEIbCKOMN
JEeSITeIbHOCTH, MPU 3TOM T'PaMOTHO HCIOJIb30BaTh W3YUYEHHBIH MOHATHIHBIN anmapar
Kypca (pU3MKH, COMTPOBOXK/IATh BBICTYIUICHHUE MTPE3CHTALINEH;

OpU BBIOJHEHUHM Y4YEOHBIX IPOEKTOB W HCCIEIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TpYyIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTh 3a BBINOJHEHMEM IIIaHA JEHCTBUM M KOPPEKTHUPOBATh €ro, aJaeKBATHO
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OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BbICTpauBaTh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Y 00YHAIOIINUXCS YMEHUI:

® JCIOJIb30BaTh IMOHATHA: CHCTEMA OTCU€Ta, MaTepuajibHas TOYKA, TPAECKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEpErpy3Kd, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHUYECKHUe KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ¥  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTbh U
JATbHO30PKOCTh, CIIEKTPHl HCITYCKAaHHWsI M IOTJIOIICHUs, anbga-, Oera- U Tramma-
U3JIy4EeHUS, U30TOIIBI, SIACPHAs DHEPIeTUKA;

e pasnuuarh SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE TaJICHHE TN, PABHOMEPHOE
JBWKEHHE 110 OKPY>XHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTeNIbHOE JIBIDKEHUE (3aTyXallllue M BBIHYXKIEHHBbIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJIMHEHHOE PpaCIPOCTPAHECHMUE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsl Pa/IMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWHYATOTO CIIEKTPa U3ITYUCHHUS] ) TIO
OIMCAHUIO UX XAPAKTEPHBIX CBOKMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINUX JAHHOE
(duznyeCcKoe SIBJICHUE;

® pacrmo3HaBaTh IMPOSBICHUE U3YYECHHBIX (PU3NYECKUX SIBICHUN B OKPYXKArolleM Mupe (B
TOM 4Hcie (U3NUECKUE SBJICHUS B NPUPOJIE: MPUIMBBI U OTIUBBI, JIBH)KEHUE IUIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPICEHUE, CEHUCMUYECKHE BOJHBI, ILYHaMH, 3XO, IBETa Tel,
ONTUYECKHWE  SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JEeHCTBHE  BUAMMOIO,
yIbTPaPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYEHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE MW3JIyu€HHE IMPUPOAHBIX MHUHEPAJIOB,
JieicTBUE paMOaKTUBHBIX M3JIyUY€HHIH HAOpraHU3M YeJOBEKa), MPU 3TOM NEPEBOAUTH
IIPAKTHUYECKYIO 337auyy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUM;

® ONUCHIBATh M3YUYECHHBIE CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSss U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOPEHHE, MEPEMEIIEHUE, IIyTh, YIVIOBAas CKOPOCTb, CWJIa TPEHUS, CUJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJIHOTO MaJeHUs, BEC Teja, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUAJIbHAS HEPTUs Teja, MOJHIATOIO
HaJ| MIOBEPXHOCTHIO 3€MJIM, NOTEHIIMAIBHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKas
SHEPTus, MOJIHAs MEXaHUYeCcKas SHEpIUs, epro]] U YacTOTa KojeOaHu, JUIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTENb MPEIOMIIEHUS CPEIbI),
IIpU ONKCAaHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH,
0003Ha4YeHHs] M €AVHULIBI (PU3UUECKUX BEIMYMH, HaXOJUTh (DOPMYIIbI, CBA3BIBAIOIINE
JAHHYO0 (PU3UYECKYIO BETMUHUHY C APYTUMH BETUUNHAMH, CTPOUTH T'papHKH U3yUEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;

22



XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOb3Ys 3aKOH
COXPAHEHMs SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYyNEpHO3ULUU CHII,
NPUHIUI OTHOCUTENBHOCTHU [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBI OTPAKEHUS M IPEJOMJICHHS CBETA, 3aKOHBl COXPAaHEHHS 3apsa0BOTO U
MacCOBOT0 YUCEJI IIPHU SJIEPHBIX PEAKLUAX, IIPU ITOM JABATh CIOBECHYIO (POPMYJINPOBKY
3aKOHAa U 3aIIUChIBAaTh €0 MaTeMaTHYECKOE BbIPAXKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBAa (U3MYECKUX SBICHHUH, (UINYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pewath pacu€THble 3aa4n (ONUpAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOIb3Y s
3aKOHBl M (HOpMyIJibl, CBsI3bIBarOlLME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3aluChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIIUE WIN
M30BITOYHBIE JTaHHBIC, BEIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIC UIS PELICHHUS,
IPOBOIUTH PACUYETBl M  OICHWBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacrio3HaBaThb po0JIEMbl, KOTOPbIE MOYKHO PEILIUTh IPU MOMOIIN (PU3HMUECKUX METO/IOB,
UCMOJb3Yysl OINMCaHME UCCIEOBaHMS, BBIACIATh IPOBEPSEMOE IPEAIONOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA HPOBEICHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
MHTEPIPETHPOBATH PE3YJIbTATHl HAOIIOICHHUH U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
TeN (M3y4eHre BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojiebaHuil MpyKMHHOTO MAagTHUKA OT MacChl rpy3a U sKECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Ibl MaJIbIX KOJeOaHHH, MPAMOIMHENHOE paclpoCTpaHEeHHE
CBETa, pa3JIoKeHHe OENIOTo CBETa B CIIEKTP, N3YUEHUE CBOMCTB H300paKEeHHUS B TUIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JHH3e, HaOJIoJACHUE
CIUIOIIHBIX M JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSTEIbHO COOUpATh
YCTAHOBKY M3 H30BITOYHOrO Habopa 00OpyAOBaHMS, ONUCHIBATH XOJ OIBITa U €ro
pe3yabTaThl, (GOPMYITHUPOBATH BHIBOBI;

NPOBOJUTHh TP HEOOXOJAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CpenHee
3Hau€HUE H3MepsieMON BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparouie JIUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (U3MEPUTENBHOTO MPUOopa);

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MYECKHX BEIUYHMH C HCHOJIb30BAHHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHH TPH PABHOYCKOPEHHOM JIBUKCHUN
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHUi MaTeMaTHYeCKOr0 MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YTJIa OTPAXXEHHUs CBETa OT yIJa MaJeHHus U yria MpeJoMJIeHUs OT
yIia MaJeHus): IJIAaHUPOBATh HMCCIECIOBAHNE, CAMOCTOSITEIIHHO COOMpATh YCTaHOBKY,
(UKCUPOBATh pPe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NYECKHUX BEIWYHH B BHUC
TaOIUI U TpaUKOB, A€TaTh BBHIBOABI 110 pe3yJibTaTaM HCCIIeI0BaHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUUUH (CpemHss CKOpOCTh U
YCKOpPEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaaeHHUS,
KECTKOCTh MPYKUHBI, KOXPPHUIMEHT TPEHHUs] CKOJIBKEHUs, MeXaHHueckas pabora u
MOIITHOCTb, YaCTOTA U IMEPHO/I KOJIeOaHMIH MaTEMaTHYECKOTO U TPY>KUHHOTO MasSiTHHUKOB,
onTHYeCKas Cwia coOuparome JMH3bl, pPaJUOaKTUBHBIM (OH): MIaHUPOBAThH
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U3MEpEHUs, cOOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHITH W3MEPEHUS,
cienys NpeyIoKeHHON MHCTPYKIMH, BBIYMCIIATh 3HAYCHHUE BEJIMYMHBI U aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl C YYETOM 3alaHHOM ITOTPELIHOCTH U3MEPEHUN;

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEUYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAs! MOJEJIb @aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOH Ha UX OMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU [OJOKECHHUS,
pacCTOSHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUYKH, TIEPUCKOII, (pOTOAIapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCNONb3yst 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB NMPHU PEUICHUU y4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUS MU300pak€HUN B INIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MPAKTUYECKOIOo
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMmuy,
COXPAaHEHMs 3JI0pOBbsi M COONIONEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYXaIoIIeH Cpeae;

OCYLIECTBIIAATh MOUCK HHpopManuu Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (DOPMYJIMpPYST TOUCKOBBIM 3ampoc, HAXOJUTh IYyTH OINpeAeSeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM Ha OCHOBE WMEIONIUXCS 3HAHUU |
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BHIIIOJIHEHUH YYEOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JINTEPATypy
(bU3MUecKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaieTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOU CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE HH(OPMAaLIUU U3
HECKOJIbKUX HMCTOYHUKOB (DPU3MYECKOTO COJAEp)KaHUs, MyOIWYHO TMpeJCTaBIsATh
pe3yabTaThl IPOESKTHOW WIIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar HM3y4yaeMoro pasjena (Qusuku u
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTaluueld ¢ Yy4€TOM OCOOEHHOCTEW ayIuTOopuu

CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.®@u3nka u e€ poJib B IO3HAHUM OKPYKaIOLIEro MUpa
bubnunoreka LIOK
11 o - 1
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 3 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4YHBIN METO/I TO3HAHUSA 1 bubmorexa HOK
' Y A https://m.eds00.ru/7f416194
Uroro no pazneny 5
Paznen 2.IlepBoHauyasbHble CBeleHUS O CTPOCHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 2 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 3.JIBu:keHre M B3auMo/ieiicTBHE TeJ
bu6nunorexa LIOK
3.1 M 4
CXAITICCKOT ABIIICHHC https://m.edsoo.ru/7f416194
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bubnunoreka LIOK

32 Huepuits, Macca, MI0THOCTS o 3 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cua. Bt cin o 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 22
Pasnen 4./laBiienne TBEPABIX TeJl, AKUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 3 9 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 22
Pasnen 5.PaboTa 1 MOITHOCTb. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 IT 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
5.3 M 4 1
CXATICCRAT FHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 11
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1.TensoBLIe siBJIeHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 3 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 26 2 4
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 29
Pazjen 2.0yekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 5 https://m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
2.3 M 5 1
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 6 1
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 38
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 10

27


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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 12 1 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 18 2
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 11 1
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 41
Paznen 2.Mexann4deckne K0J1e0aHUS U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 1
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3.3HeKTp0MaFHI/ITHOC moJIe M1 3JICKTPOMAriHMTHbIC BOJIHDBI

31 DJIEKTPOMArHuTHOE MOJIE U 8 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 8

Paszgea 4.CBeToBbIe AABJICHUSA
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4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 5 bubmmorexa [JOK
' pAcHpocTp https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 5 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 13
Paznen S.KBaHTOBBIE SIBJICHUA
5.1 Hcnyckanue 1 NoTJIONIEHUE CBETa aTOMOM 2 bubmorexa HOK
' y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> CTpOCHHE ATOMHOTO AApPa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A
>3 ACPHRIC peatdind o https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6.IloBTOpHUTEILHO-00001IAI0IINH MOLY1b
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 7 bubnuoreka [IOK
' Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie I[IpakTnueckue
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcesbl
1 UYro uzyuaet ¢pusuka. Hexotopsie 1
' (usYecKue TEPMUHBI
5 duznyeckue BeTUIHHBI U UX 1
' U3MepeHne
3. [TorpenrHoCcTh U3MEpEHHUs 1
Jlabopamopnas pavoma Nel
4 «On ioeﬂel;ue np;mwanuﬁ 1 1 bubmorexa HOK
' P https://m.edsoo.ru/ff09f72a
u3mepumenbHo2o0 npudopar
5 ®dusuka — HayKa O IPUPOJE. 1
' SIBneHust mpupoabl
6. Crpoenue BemecTBa. MOJEKYJITbI 1
Jlabopamopnas padoma Ne2
7 «H3M1:3 emI:e a3lf)ne 08 MAIbIX 1 1 bubmmorexa [TOK
' P pamep https://m.edsoo.ru/ff09fe0a
men»
3 Huddyzus B razax, KUIKOCTAX U 1 bubmmnoreka HOK
' TBEPIBIX TENAX https://m.edsoo.ru/ff0a013e
9 B3anmHOe mpuTskeHue u 1
' OTTaJKUBAHUE MOJIEKYIT
10. ArperatHble COCTOSIHHS BEIIECTBA 1
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OcoOeHHOCTH arperaTHbIX
cocTossHUA BoAbl. O00O0IIEHHE 110

bubnunorexa LIOK

11.
pazneny «llepBoHavasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEIIIECTBA»
Mexanudeckoe IBUKECHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE buGnuorexa [IOK
' p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHHUE
bubnunoreka LIOK
13. .E
3 CropocTs. Eapmmitet ckopocTu https://m.edsoo.ru/ff0a079c
14 Pacyer myty ¥ BpeMeHHU ABMKEHUS buGnuorexa [IOK
' y p g https://m.edsoo.ru/ff0a0ae4
15 Pemenue 3anau mo teme bubnunoreka LIOK
' "MexaHnueckoe IBrxenue" https://m.edsoo.ru/ff0a4ee6
16 WNueprusa. Macca — mepa bu6nmoreka LIOK
' HUHEPTHOCTH TEIT https://m.edso00.ru/ff0a0c10
17 Jlabopamopuaa paboma Ne3 bubnmnoreka HOK
' «H3mepenue maccol mena) https://m.edsoo.ru/ff0a0fee
18 Jlabopamopnas paboma Nod
' «H3mepenue oo6vema mena»
IImotHOCTE BemectBa. Pacuer
19 Macchl ¥ 00bemMa Teja 1o ero bubnnorexa [IOK
' https://m.edsoo.ru/ff0al23c
IUIOTHOCTH
20 Pacuetr Maccel 1 00BEMa TEIIA IO €70
' [JIOTHOCTHU
Jlabopamopnas paboma N5
21. «Onpedenenue naomuocmu

meepoozo menay
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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29 Pemenue 3agau «PacueT Macchl 1 bubnunorexa LIOK
o0beMa Tea 1o €ro IJIOTHOCTH https://m.edsoo.ru/ff0al1778
Konumponvuas paboma Ne 1

23. «B3aumooeiicmeue men. bubmorexa HOK

https://m.edsoo.ru/ff0a1502
Ilnomnocmo eewecmea

n Cuna. fBnenue tsarotenus. Cuma bubnuorexa [JOK
TSHKECTH https://m.edsoo.ru/ff0al8cc

bubnuoreka [{OK

2. Cuna ynpyroctH https://m.edsoo.ru/ff0a1778
CBs13b MEX]ly CHIION TSAXKECTH U

2. Maccoii Tena. Bec tena. Cuna bubnuoreka [{OK
TSDKECTU HA IPYTUX IUIAHETAaX. https://m.edsoo.ru/ff0ala70
Junamomerp
Jlabopamopuas pavoma Neb

27. «I'padyuposanue npyscunvt u
uzmepenue cui OUHAMOMEMPOM)

CrnoxxeHue IByX CHII,

28. HaIpPaBJIEHHBIX IO OJHOM MPSAMOIA.
PaBHOpelicTBYIOIIIASA crta

29, Cuna TpeHus u e€ Bubl. TpeHue B bu6nunorexa LIOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopamopnas paboma Ne7
«H3yuenue 3agucumocmu cuiol

30. MPEHUA CKOIbIHCEHUA OM CUTIbL bubmuoreka [JOK

oaenenus u xapaxKmepa
conpukacarouuxcs
noeepxnocmei»

https://m.edsoo.ru/ff0alcc8
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Pemenue 3agau no remam: «Bec
tenay, «['paduueckoe nzoOpakeHne

bubnunorexa LIOK

31.
crny, «CHubDy, https://m.edsoo.ru/ff0alde0
«PaBHOCHCTBYIOIIAS CHUID»
Konmponvnaa paboma Ne2 no
32 memam: «Bec menay,
' «I'pagpuueckoe uzoopasrcenue
cuny, «Cunvy
33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnorexa [JOK
' YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIeHUs ra3a oT 00bEMa bubnnorexa [IOK
' A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenadya naBieHust TBEPABIMU
35 TenpaNI[[I/I )Klil KOCTSIMHU U faﬂsaMH bubmorexa LIOK
' > AU ) https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBiaeHUE B XKUIAKOCTH U rase,
36 BBI3BAHHOE JCHCTBUEM CHUIIbI bubmorexa HOK
' A https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3amaq mo treme «/laBnenue bubmuoreka [{OK
' B KAJIKOCTHU U Tra3e. 3akoH Ilackaisay https://m.edsoo.ru/ff0a2826
bu6nmorexa LIOK
38. Coo06
OODIHATOTIHECA COCY I https://m.edsoo.ru/ff0a2970
39 Bec Boznyxa. AtmocdepHoe bubmmoreka [JOK
' JaBJICHUE https://m.edsoo.ru/ff0a2b5a
40 W3mepenue atmochepHOro bub6muoreka [IOK

nasnenust. OnsiT Toppuuenu

https://m.edsoo.ru/ff0a2da8
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41 ATmochepa 3eMiIH U IPUIKHBL & Bbu6muoteka [JOK
' CYILECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bbapomerp-anepoun. AtmochepHoe bubnmnoreka HOK
' JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
3aBUCHMOCTH aTMOC(HEPHOTO
43 aBJICHHS OT BBICOTHI HQ, OBHEM bubmorexa LOK
' s AYP https://m.edsoo.ru/ff0a2fc4
MOps
m Manowmetpsl. [TopuineBoit
' JKHUJIKOCTHBIN HACOC
bubnunoreka LIOK
45, r i
HAPABJITHECCKHH Hpece https://m.edsoo.ru/ff0a3136
46 Pemenue 3anau mo teme "
' Atmocdeproe naBnenune"
JlelicTBUE KUJIKOCTH U T'a3a Ha
47 MOTPY>KEHHOE B HUX TEIIO bubmmorexa [JOK
' Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlabopamopnas pabomahNe8
48 «Onpeoenenue evimankusarouieil bu6nmorexa LIOK
' cunbl, oeiicmeyioweil Ha meJio, https://m.edsoo.ru/ff0a33fc
NOZPYHCEHHOE 8 HCUOKOCHLD)
bu6nmorexa LIOK
49, I1
JTABATHe Tl https://m.edsoo.ru/ff0a3a96
Jlabopamopnas pabomaie9
50 «Bbuiueuze wﬁmuﬁ naaeanus bubmmorexa [IOK
' Y https://m.edsoo.ru/ff0a3514
mena 8 JcuoKocmu»
51. [TnaBanue cynoB. Bo3ayxomnaBanue
59 Pemenue 3aga4 mo TemMaM: bu6nunorexa LIOK

«IlmaBanue cyos.

https://m.edsoo.ru/ff0a3654
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BosnyxomnaBanuey, «JlaBienue
TBEPABIX TN, KUAKOCTEH U Ta30B»

Pemenue 3aay o tTeme :

53. "JlaBJieHHE TBEPBIX TEII,
JKUIKOCTEH U ra3oB"
Koumponvnasa paboma Ne3 no
54, meme «/lasnenue meepovix mes,
HcuoOKocmeil u 2a306)
bubmuoreka [IOK

5 Mexanmieckas pagora https://m.edsoo.ru/ff0a3f82

bubnuoreka [{OK

56. MongtocTs. EpHuIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82

57 IIpocThie Mexanu3Msbl. Poiuar.

PaBHOBeCcHE cui Ha ppiuare

58, MoMeHT cujibl. Peluaru B TEXHHUKE, bubnunoreka LIOK
OBITY U TIPUPOJIE. https://m.edsoo.ru/ff0a478e
Jlabopamopuas paooma Ne 10

59. «Buvlacnenue ycnosus pagnogecus
puluaza)

50. broku. "3on0toe mpasuio” bubnnorexa [JOK
MEXaHUKH https://m.edsoo.ru/ff0a48a6
Koaddutment nonesnoro neiictpust

61 MexaHusma. Jlabopamopnasn
padooma Nell «Onpeodenenue KII/[

HAKIOHHOU NIOCKOCHUY)
62. Pemenue 3amau mo reme "Pabora, but6mmorexa [IOK

MomHocTh, KITI"

https://m.edsoo.ru/ff0a4c48
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Mexanuyeckas dHeprusi.

63 Kunerndeckas u moTeHIMaabHas 1 bubmmorexa [JOK
' t https://m.edsoo.ru/ff0a4252
SHEprus
64 3aKOH COXpaHEHHUs MEXaHUYECKOU 1 bubnmnoreka HOK
' JHEPTUU https://m.edsoo.ru/ff0a4360
65 Pemenue 3amad mo teme "PaGora u 1 bubnuorexa [JOK
' MOIIHOCTb. DHeprus" https://m.edsoo.ru/ff0a4ffe
Koumponvnasa paooma Ne4 no
66. meme «Paboma u mownocme. 1
Dnepeusn»
Hrtorosoe nmoBTopeHue no reme
67. 1
"Pabota. MoiHocTs. JHeprus"
OBILIEE KOJIMYECTBO YACOB I10 68 11

[TPOT'PAMME
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8 KUIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoanusie  Ipaxruseckue u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOI 1 bubnnoreka [JOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
5 Kpucrannuueckue u amopgHbie 1 bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
3 CmauuBaHue U KaluJUBSIPHOCTb. 1 bubmmoreka [JOK
IToBepxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
Temnepatypa. CBsi3b TEMIIEpPATYPbI
4 CO CKOPOCTBIO TETJIOBOTO 1
JIBVDKEHUS YaCTHUIT
Jlabopamopuaa paboma Nel
5 «HM3yuenue ycmpoiicmea 1 1
Kanopumempa,
5 Buytpennsis sneprus. CriocoOsl 1 bubmmnoreka HOK
M3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bu6mmoteka IIOK
! TenonpooatocTs L https://m.edsoo.ru/ff0a6412
but6mmorexa [IOK
8 Kormexps L https://m.edsoo.ru/ff0a540e
9 N3nyuenne 1
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KonndecTBo TemIoThL. Y aeIbHas

bubnunorexa LIOK

10
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
Pacuer koanu4uecTBa TEILIOTHI,
1 HE0OXOIUMOTO JJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM MIPU
OXJIQXKJCHHHU
YpaBHeHHE TEIJIOBOTO OajlaHca.
12 TemnooOMeH U TEII0BOE bubmorexa LOK
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlabopamopnas paboma N2
13 «Hccneoosanue senenusn bubmuoreka [IOK
menji000Mena npu cMeutueanuu https://m.edsoo.ru/ff0a6a98
X0J100HOIL U 2opAYell 600bl»
Pemenue 3ama4d Ha onpeeacHue
14 KOJ‘II/I‘ICCTB&I”IFGHJ'IOTHE ill bubmorexa HOK
p https://m.edsoo.ru/ff0a5a26
HarpeBaHUU U OXJIAXJICHUU Tella
Jlabopamopnas paboma Ne3
15 «Onpeoenenue yoenvHoil bubmorexa LOK
P Y https://m.edsoo.ru/ff0a6bb0
MEen10emMKOCmU 8eu|ecmea)
16 DHeprus ToIMBa. Y aenbpHas bubnnorexa [JOK
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
17 Pemenwne 3agau mo teme: bu6nmorexa LIOK
"TennoBsle sIBICHUS" https://m.edsoo.ru/ff0a65c0
18 Konmponvnaa paboma Nel no bu6muoreka [JOK
meme "Tennoesvie aenenun" https://m.edsoo.ru/ff0acc5e
19 [InaBnenue u oTBepIeBaHNE bubnunorexa LIOK

KpUCTATNIMICCKUX TECII.

https://m.edsoo.ru/ff0a71d2
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bubnunoreka LIOK

20 VY nenbHas TEII0TA IIABICHUS
A https://m.edsoo.ru/ff0a72fe
21 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
bubnunorexa LIOK
22 BnaxxnocTs Bo3ayxa.
Y https://m.edsoo.ru/ff0a7628
Jlabopamopnas paboma Nod
23 «Onpedenenue enarxchocmu
6030yxa»
Kunenue. Y aenapHas Temiora
apooOpa3oBaHus U KOHICHCAIIHH.
24 3a§ncniocm TeMIIEPATyPbI bubmorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHIIEHUS OT aTMOC(epHOTo
JIaBIICHUS
[TpuHIHIB pabOTHI TETLIOBBIX
25 neurateneit. [lapoBas TypOuna.
JIBurarens BHYTPSHHETO CTOPAHHS
KII/I TermoBoro nBuraTessi.
26 TertoBele ABUTATENN U 3aIMTA bubnnorexa [IOK
. https://m.edsoo.ru/ff0a7c7c
OKPYXKaroIIei cpeIbl
97 3aKOH COXpaHEHH U MPEBPALCHUS
SHEPTUH B TEIIOBBIX MPOIIECCaX
Pemenue 3anau mo teme
28 "M3MmeHenne arperaTHbIX bubmorexa HOK
. P " https://m.edsoo.ru/ff0a83f2
COCTOSIHHH BEIeCTBa
Konumponvnasa paooma Ne2 no
. bu6nunorexa LIOK
29 meme "' H3menenue azpecammuuix

cocmosHuil eemecmea’’

https://m.edsoo.ru/ff0a86ae
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Dnekrpusanus Ten. [[Ba pona

30
ANEKTPUYECKUX 3apsI0B
31 Onexrpockon. [IpoBogHukY 1
HEMPOBOAHHUKH JICKTPHYECTBA
39 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
33 JlenmuMOCTh IEKTPUUYECKOTO 3apsiia
DneMeHTapHbIN 3apsjg
bubnunoreka LIOK
34 CrpoeHue aToma
P https://m.edsoo.ru/ff0a8ef6
OOBsicHEeHHE DIIEKTPUIECKIX
35 SIBJICHUH. 3aKOH COXpaHEHUS bubmorexa [IOK
' P https://m.edsoo.ru/ff0a8a0a
ANEKTPUIECKOTO 3apsia
Cratudeckoe 3JIeKTPUYECTBO, €TO
36 4eT U UCTIOJIB30BaHUE B OBITY U bubmmorexa [JOK
M Y https://m.edsoo.ru/ff0a90cc
TEXHHUKE
DNEeKTpUUECKUN TOK, YCIOBUS €r0
37 cyuiectBoBaHus. UcTOUHUKH bubnnorexa [IOK
y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
38 DnexTpuueckas 1emnb u eé
COCTaBHBIE YaCTH
39 DNEeKTPUUYECKUM TOK B METAJIJIaX. bubnnorexa [JOK
JIeNcTBUA SIEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a9838
40 Cuna toka. I3MepeHue cuibl ToKa
Jlabopamopnas paboma N5
41 «Coopka Inekmpuyeckoil yenu u bubnuoteka [JOK

uimepenue Cujibl moka 6 ee
Pa3iuiHblX yuacmiKkax»

https://m.edsoo.ru/ff0a8bd6

41



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.

bubnunorexa LIOK

42
BonbT™meTp https://m.edsoo.ru/ff0a96b2
Jlabopamopnasa paboma Neb
«H3mepenue nanpaxcenusn Ha
43 A3 TUYHBIX YUACMKAX bubmmorexa [JOK
p Y . https://m.edsoo.ru/ff0a9el14
nocneooeamenvHoll
INEeKMPUYECKOU yenuy
44 CornpoTuBiieHIE TPOBOIHUKA. bubnnorexa [JOK
3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aa738
Pacuer conpoTuBieHus
45 MPOBOJHUKA. Y JIETbHOE bubmorexa HOK
POBOA ghde https://m.edsoo.ru/ff0aad4a
COIPOTUBIICHUE
Peocrar. Pacuet conpoTuBieHus
46 MIPOBOJIHHUKA, CHJIBI TOKA U bubmmorexa [JOK
POBOA ’ https://m.edsoo.ru/ff0aa738
HaNpPSHKEHUs
Jlabopamopnas paboma Ne7
47 «H3mepenue conpomugnenusn bubmuoreka [IOK
npoeoonuka. U3yuenue npunyuna https://m.edsoo.ru/ff0aa04e
delicmeus peocmamay
48 [TocnenoBarenbHOE COCTMHEHNE
MTPOBOTHUKOB
49 [TapannensHoe coeMHEHNE bubmuoteka [IOK
IIPOBOJHUKOB https://m.edsoo.ru/ff0aaa58
Jlabopamopnas paboma Ne§
PAOpIAiP but6mmoreka [IOK
50 «HM3yuenue napannenvnozo

coeounenusn npoeoOHUKO8»

https://m.edsoo.ru/ff0aadle
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Pemenue 3a1a4 Ha npuMEHEHUE

51 3akoHa OMa 11 pa3InyHOTO bubmmorexa [JOK
VP https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS POBOIHUKOB
Pabora u momntHOCTH
52 AIEKTPUUYECKOTO TOKA. 3aKOH bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0ab124
Jxoyinsa-Jlenna
Jlabopamopnas pavoma Ne9
«Onpeoenenue mougHocmu u bubnnorexa [JOK
53 N
padomovt moka 6 31eKmpu4ecKoil https://m.edsoo.ru/ff0ab3e0
aamney
DneKTpuuecKue Uenu 1
54 MOTPEOUTEIN DIICKTPHUICCKOM bubnnorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUYECKHUE 3apsIbl.
55 3apsiKeHHbIE TeJla U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoeCTBUs. [I0CTOSTHHBIIM
AIEKTPUIECKUN TOK"
Koumponvnas paooma Ne4 no
meme ""Inekmpuueckue 3apaobvl.
bu6nmorexa LIOK
56 3aparcennvie mena u ux
5 . https://m.edsoo.ru/ff0abea8
e3aumooeiicmeus. Ilocmoannwiii
1eKkmpuyeckuil mok'"
57 [TocTosiHHBIE MATHUTHI, UX

B3auMoielicTBHE. MarHuTHOE MOJie
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MarsuTtHO€ 110J1€ IPOBOJHUKOB C

bubnunoreka LIOK
58 TOKOM U ITOCTOSIHHBIX MarHUTOB.
https://m.edsoo.ru/ff0ac3d0
MarauTHbIE JIMHUA
MarauTHO€ 1oJIe KaTyIIKH C
59 TOKOM. DJIEKTPOMArHuThl U UX buGnuorexa [IOK
' p https://m.edsoo.ru/ff0acld2
MIPUMEHEHNE
bu6nmoreka [IOK
60 MarnurtHoe 1oiae 3eMin
https://m.edsoo.ru/ff0ac74a
JlelicTBME€ MarHUTHOTO TTOJISI Ha
61 IIPOBOIHUK C TOKOM.IIPABUIIO JIEBOK bubnnorexa [IOK
P ' Up https://m.edsoo.ru/ff0acdc6
PYKU. DIEKTPUUECKHI IBUTATEIh
62 Nupykuyst MarHuTHOTO I1OJIA. bu6nmorexa LIOK
MarauTHBINA TOTOK https://m.edsoo.ru/ff0acOba
63 SIBrIeHME IEKTPOMArHUTHOU
nHaykuuu. [Ipasuno Jlenna
Jlabopamopuasa paboma Nel(
64 «H3yuenue aenenusn bubnmorexa HOK
4 . https://m.edsoo.ru/ff0ac86¢c
IJIEKMPOMACHUMHOU UHOYKUUU)
Onextporenepatop. CriocoObl
MTOJTyYEHUS IIEKTPUIECKON
65 SHEPIruu. DIEKTPOCTAHIINHU HA
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUH
Pemenue 3amay mo teme "
66 "
Mar»auTHEbIE SIBICHUS
67 Konmponvnaa paboma Ned no but6mmorekxa [IOK

meme " Maznumnmnote aenenusa'’

https://m.edsoo.ru/ff0acb14
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Hrtorosoe nmoBTopeHue no remMe

68

"MaruuTtHble gBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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9 KUIIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypen

1 MarepuanbHas Touka. Cucrema 1

oTcueTa
bu6mmoreka [IOK

2 Hepememerine L https://m.edsoo.ru/ff0ad474

3 Omnpenenenne KOOpANHATHI 1
JBUXKYIIETrOCs Tena

4 PaBHOMEpPHOE IIPAMOJIMHENHOE 1 bubnnorexa [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIuHEeHOe

5 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexka [JOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO

7 PaBHOYCKOPEHHOTO JIBM)KCHHSI. 1
I'padux ckopocTu
[Tepemenienue Tena npu

8 MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM 1
JIBIKCHUHT

9 Jlabopamopuasa paboma Nel 1 1 bubnmoreka [JOK

«Hccnedosanue pagnoyckopennozo

https://m.edsoo.ru/ff0adb18
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https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

osudcenus 0e3 HavaibHou
CKopocmuy

PaBHOMEpHOE ABMXKEHUE IO
oKkpykHOcTH. [lepron u yacrora

bu6mmoreka [IOK

10 oOparienusi. JInneitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTHU

11 OTHOCUTEINBHOCTb ABMKEHUS

12 Pemenue 3agau o teme: bu6mmoreka [IOK
"Kunemaruka" https://m.edsoo.ru/ff0c245a

13 Konmponvnaa pavoma Nel bubnuoreka [IOK
«Kunemamuka» https://m.edsoo.ru/ff0c2572

14 ITepssriii 3akoH HptoToHA. BekTop bubmuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612

15 Bropoi1 3akon HeroTona. bubnnorexa [HOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a

16 Tperuii 3akoH HeroToHa. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982

bu6nmoreka [JOK

17 (-BoGoaHoe nanenne https://m.edsoo.ru/ff0aeb6c
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

18 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmmorexa [TOK

https://m.edsoo.ru/ff0af044

MajeHus

19 YckopeHue cBOOOIHOTO MaIeHUS Ha bubnnorexka [JOK
3eMIie U IPYTUX HeOECHBIX Telax https://m.edsoo.ru/ff0af5f8
Jlabopamopnan paooma Ne2

20 «H3mepenue yckopenusn

C60000H020 nAdenun)
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bubmuorexa [JOK

21 C .3 I
FIE YHPYTOCTH, JAKOH & yka https://m.edsoo.ru/ff0aeca2
Jlabopamopnan paooma Ne3
22 «On I:meﬂell)me oiecmkocmu bubmmorexa [JOK
P https://m.edsoo.ru/ff0aee28
RPYHCUHBL)
Bec tena, auxymierocs ¢ bubnmoreka [JOK

23
YCKOPEHUEM https://m.edsoo.ru/ff0af8be

bubmuorexa [JOK

24 C

18 TpeituA https://m.edsoo.ru/ff0af738
Pemenue 3amau no reme "3aKoHbI
25 Herotona. Cuna ynpyroctu. Cuna bubmorexa HOK
. yipy ' https://m.edsoo.ru/ffOafb8e
TPCHHUS

26 JlvHamMuKa KpUBOJUHEHHOTO bubmuorexa [JOK
JIBUOKEHUS https://m.edsoo.ru/ff0afa26

97 IlepBas kocMHUYECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.

28 AOCOIOTHO TBEPIOE TEIIO. bu6mmorexa [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpeIIEHHOW OChIO BpalllEHUs

29 MowmenT cuisl. LleHTp TspxecTu

30 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
Pemenue 3agad mo reme

31 "MexaHn4eCcKOe IBIKEHUE bubmmorexa [TOK

N .\ ’ https://m.edsoo.ru/ffob0408
BzaumoperictBue Ten
32 Umnynsc Tena. UMmyabc cuibl. bubnuorexa [IOK

3aKOH COXpaHEHMsI UMITYJIbCa.

https://m.edsoo.ru/ff0b07fa
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VYipyroe u Heynpyroe
B3auUMOJICUCTBUE

Pemenne 3agau o reMme "3akoH

bu6mmoreka [IOK

33
COXpaHEHHUs uMIlyJbca' https://m.edsoo.ru/ff0b096¢c
34 PeakTuBHOE ABM>KEHUE B IPUPOJIE U
TEXHHUKE
bubmuorexa [JOK
35 M 0
CXAHMICCKAT pabOTa 1 MOHOCTS https://m.edsoo.ru/ffOb0a84
36 PaboTa cuitbl TSKECTH, CHITBI bu6mmoreka [IOK
YOPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
37 Pemenue 3agau Ha onpeneneHue
paboThl U MOIIIHOCTH
38 CBs13b SHEpruu U paboTHI.
[TorenuuanbHas SHEPTUS
39 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKOU DHEPrUn https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
Pemenue 3agau no reme:
41 "MexaHn4ecKoe ABUKEHUE bubmmorexa [TOK
N 8 . https://m.edsoo.ru/ffOb12fe
BzaumoneiicTeue Ten
Koumponvnas paboma Ne2 no
" bubnmoreka [IOK
42 meme ""Mexanuueckoe osusicenue.
. https://m.edsoo.ru/ffOb06ec
B3aumooeiicmeue men"
43 KosebarensHO€E IBIKEHHE. bu6mmorexa [IOK
CBo0OogHbBIE KOJIEOaHUS https://m.edsoo.ru/ff0b1858
44 Benuunnsl, XapakTepusyronme bubnuorexa [IOK

Koae0aTeIbHOE IBHKEHNE

https://m.edsoo.ru/ff0b197a
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45

lapmonnueckue KoneOaHus

46

Jlabopamopnan pavoma Nod
«Hccneoosanue 3a6ucumocmu
nepuooa u yacmomaul c60000HbBIX
KO1e0aHuii HUMAHO20 MAAMHUKA
om e20 OJIUHbBL)

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

47

48

3aTyxaromye KoueOaHus.
BreinyxneHHbie KoebaHusl.
Pe3onanc

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIEOAHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

49

Pemenue 3agad mo reme :
"Konebanus"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

50

51

52

Mexaunueckue BoiaHbl. CBOKWCTBA
MEXaHM4eCKUX BOJH. [IpogosibHbIE
Y TIOTIEPEYHBIE BOJTHBI

Jnuna BosHbl. CKOPOCTH
pacnpocTpaHEHUs1 BOJIH
Hcrounuku 3ByKa. 3ByKOBBIE
KoseOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

53

54

BericoTta, TeMOp ¥ TPOMKOCTh 3ByKa

Pacnipoctpanenune 3Byka. 3ByKOBbIE
BOJIHBI

55

OTtpaxkeHue 3ByKa. 3ByKOBOI1
pe3oHaHC

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

56

[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMe "MexaHnuyeckue
KoJIeOaHUs U BOIHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0
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Konmponvnaa paboma no meme
""3akonwvt coxpanenus.

57
Mexanuueckue Konebanus u
eéonnvt"
Hcrounuku ceera. [Ipsmonunennoe
58 aCIpOCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [JOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Counnna u JIynsl
3aKOH OTpa)XeHUsI CBeTa. 3epKaJa.
59 Pemenue 3a1ay Ha MpUMEHEHHE bubmmorexa [JOK
g P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKEHUS CBETA
60 [Ipenomnenue cBera. 3aKOH bubnnoreka [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEeHUE
61 cBera. Mcnonp30BaHue 1MoJaHOIO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
62 Pemenue 3agau Ha oTpakeHHE U
MpeoMIIEHUE CBETa
bu6mmorexa [IOK
63 JIunzel. O €CKasl CuJjIa JIMH3
FIHEBL TATHIHECIAT CHIIA TTHIHL https://m.edsoo.ru/ffob3f2c
[TocTpoenue n3obpakeHuii B bubnuoreka [IOK
64
JIMH3aX https://m.edsoo.ru/ffOb444a
Jlabopamopnasa paboma Ne5
65 «H3yuenue ceoiicme uzoopasicenusn bubnuoreka [IOK
6 coouparowieii runsze. Hzmepenue https://m.edsoo.ru/ff0b4206
ONMUYECKOU CUIbL TUH3bL)
66 I'ma3 kak ontuyeckasi cucTema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684
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bubmuorexa [JOK

67 OnrTruyeckue TUH30BbIC TPUOOPHI
pHoop https://m.edsoo.ru/ffOcOa7e
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

68
HNurepdepennusa. Judpakmms
®@U3NYECKUN CMBICH TTOKa3aTens bubmuorexa [JOK

69
IIPEJIOMIICHUS https://m.edsoo.ru/ffOb2c6c
Pasnosxenue 6enoro cBera B CEKTP.

70 OnebiTel HetoToHa. Croxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

71 THUIIBI ONTUYECKHUX CIIEKTPOB
Jlabopamopuasa paboma Ne6

7 «Habnwoenue cnnouwtnozo u
JIUHENYamplX CheKmpos
UCHYCKAHUA»

73 DIIeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
ONEeKTPOMarHUTHHIE BOJHBI https://m.edsoo.ru/ffOb2abe
[IIkana 31eKTPOMarHUTHBIX BOJIH.

74 Hcnonp30BaHue 2IEKTPOMArHUTHBIX bubmmorexa [TOK

_ p https://m.edsoo.ru/ffOb2fe6
BOJIH TSI COTOBOH CBSI3H
DneKTpOMarHuTHas MPUPO/Ia CBETA.
75 Cko OIZTB cBeTa Boml:{)OII:LIe bubmmorexa [OK
P ' hitps://m.eds00.ru/ff0b31d0
CBOIICTBa cBeTa
Pemenue 3agad mo reme:
76 "CBEeTOBbBIE SIBJICHUSI.

ONeKTpOMarHuTHHIE BOJIHBI"
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https://m.edsoo.ru/ff0c0a7e
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Pemenue 3amau 1o Teme:

7 "CBETOBBIC SIBJICHUS. bubmmorexa [JOK
https://m.edsoo.ru/ffOcOe2a
DJIEKTPOMAarHuTHbIE BOJIHBI"
Konmponvnaa pavoma Ned no
78 meme: " Ceemoeuie sa61eHUs.
dnekmpomaznummusle 60"
bu6mmoreka [IOK
79 PapunoaktuBHOCTE. MOEIH aTOMOB. httos://m.edsoo.ru/fOCL672
ITornomenue n ncmyckaHue cBeTa
80 atomamu. [Ipoucxoxenue bubmmorexa [JOK
i https://m.edsoo.ru/ff0c12a8
JTUHEHYATHIX CIICKTPOB
PannoakTuBHBIC TpeBpaIicHUs
81 ATOMHBIX s7iep. 3aKOH
paauoaKTUBOIO pacmaja
Jlabopamopnas paooma Ne7
82 «H3mepenue ecmecmeennozo bubnuoreka [IOK
paouayuonnozo gpona https://m.edsoo.ru/ff0c144c
003UumMempom»
83 OKCIEpUMEHTAJIBHBIE METOBI bubnnorexka [JOK
HUCCIeI0BaHUS YaCTHIl https://m.edsoo.ru/ff0c1550
84 CocraB aToMHOTO sifpa. SnepHoie bubnmnoreka [JOK
CHJIBI https://m.edsoo.ru/ff0c18ac
bu6nmoreka [JOK
8 DHeprus cBAsH. Jledext mace https://m.edsoo.ru/ff0clal4
86 Pemenne 3agau mo teme: bubmuorexa [JOK
"PannoakTuBHBIE peBpanieHus" https://m.edsoo.ru/ffOclb4a
87 Jenenue siaep ypana. llennas

peaxius
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Pemenue 3agau no reme "Snepueie

88 |
peaxkuuu
Jlabopamopnaa paboma Ne 8

89 «I/Izyf:euu:’ 0eﬂefm}l A0pa ypana no bubmmorexa [IOK

https://m.edsoo.ru/ff0c2126
domozpagpuu mpexoe»
SnepHsblit peakTop.

90 [IpeoOpazoBanrie BHYTpEHHEH bubnnoreka [HOK
SHEPIUH aTOMHBIX fAJIEp B https://m.edsoo.ru/ff0c1c58
ANEKTPUUECKYIO YIHEPTHUIO
Jlabopamopnas paooma Ne9

01 «H3yuenue mpexoe 3aparceHHvix bubnnoreka [JOK
uacmuy no 20moevim https://m.edsoo.ru/ff0cld7a
domozpaghuam»

Snepunas sHepreruka. JlerictBus

92 pPaZMOaKTUBHBIX U3ITyUYEHUN Ha
JKUBBIE OpPTaHU3MBbI

93 TepmosinepHas peakuusl. bubnuorexa LIOK

https://m.edsoo.ru/ff0c1e88
[TonroroBka Kk KOHTPOJIBHOU paboTe
94 1o ?CMC "CTpoeHHepaTOMa U ’ bubnuorexa LIOK
Y https://m.edsoo.ru/ff0c223e
aTOMHOTO SApa
Konmponvnasa paooma Ne5 no

95 meme "Cmpoenue amoma u

amomnozo aopa"’
[ToBTOpenue, o600eHNE. Permenune
9 pacyYeTHBIX U KaUeCTBEHHBIX 3a71a4 bubmuorexa [JOK

no teme "KIIJI TermmoBbix
nsurareiei"”

https://m.edsoo.ru/ff0c2a22
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[ToBTopenue, 0600mmenue. Pemenne

bubmuorexa [JOK
97 pacYeTHBIX M KAYECTBEHHBIX 3a7a4 1
https://m.edsoo.ru/ff0c2b30
no Teme "KIIJ] anexrpoyctaHoBOK"

08 [ToBTopenue, 0600menue. Padora ¢ 1 bubnuoreka [IOK
TekcTaMu 110 TeMme "Mexanuka" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMU 110 TeMeE "3aKOHBI 1 Bubmaorexa ITOK

. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHNe. PaboTa ¢
100 tekctamu 110 Teme "Konebanus u 1 bubnmorexa LOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBL
[ToBTropenue, 0600menune. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menune. Padora ¢

102 TekcTamu 110 Teme "KBanroBas u 1
anepHas pusuka"

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka, 7 xnacc/ [epsimkun .M., UBanos A.U., AkiinoHepHOoe 00111€CTBO
«M3parenscTBO «IIpocBemnienne»

» ®usuka, 8 knacc/ [leperimkun .M., BanoB A.U., AKiinoHepHOE 00IIIECTBO
«M3parenscTBO «IIpocBemnienne»

» ®usuka, 9 xnacc/ [epeimkun .M., I'yrauk E.M., UBanos A.H., Ilerpoa M.A.,
Axkunonepnoe o6mectBo «M3narensctBo «IIpocBemienue
HUP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
7 KJIACC

1 . bubnuoteka — Bcé€ no mpenmety «Dusuka». — Pexxum qoctyna: http://www.proshkolu.ru
2. BuzeoomnsITsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komnekuus uudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — PexxuMm gocrymna:
http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaM (PU3HMKH [0 TeMaM; TECThI 110 TeMaM; HarJIsJHbIe
nocodus k ypokam. — Pexxum nocrtyna: http:/class-fizika.narod.ru

5. lludpossie oOpazoBarenbHble pecypesl. — Pexxum goctyna: http:// www.openclass.ru
6. DnekTpoHHbIe YyueOHUKH 10 pusmke. — Pexxum nocryna: ttp://www.fizika.ru

8 KJIACC

1. bubnunoreka — Bc€ mo npeamery «dusnka». — Pexxum noctyna: http:// www.proshkolu.ru
2. BuneoomnsITh Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas komekius nupoBeIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum goctyna:
http://school- collection.edu.ru

4, I/IHTepCCHBIe MaTCpHaJIbl K YpOKaM (I)I/I3I/IKI/I 10 TCMaM; TECThI 110 TEMaM, HarjisaJHbIC
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mocobus kK ypokam. — Pesxum mocryna: http://class-fizika.narod.ru

5. Hudposeie oOpa3zoBarenbHbIe pecypchl. — Pexxum moctyna: http://www.openclass.ru
6. DIIeKTpOHHbIE YueOHUKH 110 dusuke. — Pexxum noctyna: http://www.fizika.ru

9 KJIACC

1. BugeoonsiTel Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru

2. Enunas komtekius mudpoBbIX 00pa3oBaTebHBIX pecypcoB. — Pexxum mocryma:
http://school- collection.edu.ru

3. lHTepecHbIe MaTepHuaibl K ypokaM (PU3UKHU IO TeMaM; TECThI IO TeMaM; HaTJIsIHbIC
nocobust K ypokam. — Peskxum moctyna: http://class-fizika.narod.ru

4. Hudpossie oOpazoBaTenbHble pecypchl. — Pexum noctyna: http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKHU 10 (usuke. — Pexum pocryna: http://www.fizika.ru
6.lucranunonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpeIThiit K1ace. CeTeBoe
obpasoBaTensHOEe coobIecTBo. http://www.openclass.ru/node/109715

7. Enunast KosuieKius nupoBbIX 00pa3oBaTeIbHBIX PECYpPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP HHOOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. nrepHert ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs16ps» Marepuainsl o ¢pusuke. http://archive.1september.ru/fiz

11. Aanmanuu ¢pusznueckux o0bekToB. http://physics.nad.ru/

12. XKuBas pusuka: oOyqarommas mporpamma. http://www.int-edu.ru/soft/fiz.htmi

13. ®usuka.ru. http://www.fizika.ru/
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