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HHOACHUTEJBHAA 3AIINCKA

IIporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOIO OOIIEro oOpa30BaHMUs COCTABICHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHMH K pe3yidbTaTaM OCBOGHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBarensHOU mporpammel, npeactaBieHHbx B ®I'OC 000, a taxxke ¢ yaérom denepanbHOit
paboueii mporpammsl BocninTanus 1 KoHuenimu npenogaBanus yueOHoro npenmera «Pusnkay.

Conepkanue nporpaMMbl 0 ()U3MKE HampaBlIeHO Ha (OpMUPOBaHHE €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH OOYYalOIIMXCA W OpPraHu3alMio M3y4deHus (U3MKU Ha JeATeIbHOCTHOW ocHOBe. B
nporpamMme 1o (pu3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO MpeMeTa B peaqu3auy TpeOOBaHMMA
@I'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yjbTaraM OOydeHHs, a TaKxke
MEXITPEIMETHBIE CBSA3M €CTECTBEHHO-HAYYHbIX YUYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIEro
oOpa3oBaHHs.

[Tporpamma o ¢u3uKe ycTaHABIMBACT paclpeeieHne yueOHOro MaTepuaa 1mo rojaM o0ydeHus
(mo ky1accam), npeJiaraeT NPUMEPHYIO IOCIIE0BATEIbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKaHMsI U yUETE BO3PACTHBIX 0COOEHHOCTEH 00yUdaronnxcsl.

IIporpamma mo ¢usuke pa3paboTaHa C LEJNbIO OKa3aHUs METOAMYECKOM IMOMOIIM YYUTENIO B
co3JlaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

®usuka SBISETCS CHCTEMOOOPA3YIOIIMM JJIi E€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MIOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SBICHMUH, HM3ydaeMbIX XHMUEH,
Ouosiorueit, actpoHomuend M (uznuyeckoi reorpaduel, BHOCUT BKJaJ B €CTECTBEHHO-HAyYHYIO
KapTUHY MHpa, IPEOCTaBIIAET Hauboee sCHble 00pa3Ibl MPUMEHEHHUS] HAyYHOTO METO/1a MIO3HAHUS,
TO €CTh CIoco0a MOy4eHUsI JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa U3 TIIaBHBIX 33/1a4 (U3UUECKOro 00pa3oBaHus B CTPYKTYpe 001Iero oopa3oBaHMs COCTOUT B
(opMHPOBAHNHN €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.

N3yyenne ¢us3uku Ha 0a30BOM  ypOBHE TPEANOJaraeT  OBJAJCHHE  CIEIYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTb:

® Hay4YHO OOBSCHATH SIBJICHMUS,

® OIICHMBAThH M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHUS;

® MHTEPIPETUPOBATH JAHHBIE W HCIOJIB30BAaTh HAay4yHbIE [IOKA3aTEIbCTBA JUISl IOJIyYEHUs
BBIBOJIOB.

enu n3ydenus GU3NKU Ha YPOBHE OCHOBHOTO OO0IIero oOpa3zoBaHus omnpeneneHsl B Konmenum
npernojaBaHus ydeOHoro mnpeamera «®dusuka» B 00pa3zoBaTeNbHBIX OpraHuzanusx Poccuiickoii
denepanyuy, peaIn3yIOIMIUX OCHOBHBIE 00IIe00pa3oBaTelbHbIe NPOrPaMMBbl,  yTBEPKAEHHOM
pemienneM Komnerun MunuctepctBa mnpocBemieHusi Poccuiickoit ®enepauuu (mpotokon ot 3
nexabps 2019 r. Ne TIK-4BH).

Hean n3yvyenus pU3nKu:

e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydarolmuXcsi K HAy4HOMY H3YyYEHUIO INPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O  HAy4HOM  METOAE IO3HaHUd U (POPMHPOBAHUE
HCCIJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

¢ (opMupoBaHHE HaAyYHOI'O MUPOBO33PEHUS KaK pe3y/bTaTa U3y4eHUsI OCHOB CTPOCHUSI MaTepUU
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue MpencTaBIeHUE O PoiaM (PU3MKH Ui Pa3BUTUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHI;



® pa3BUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oymymieit npopeccnoHaabHON NesITeIbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlalbHeHeMy 00y4eHHIO B 3TOM HAlpPaBJICHUH.

JIOCTIKEHHE ATHX Lelel IMporpaMMbl Mo (hU3MKEe Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHS
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a4ay:

e [pUOOpETEHHE 3HAHUKW O JUCKPETHOM CTPOECHUHU BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

® MpPHOOpETeHHE YMEHHH OMHCHIBATH M OOBACHATH (DU3UUYECKHE SIBJICHUS C HCIOJIb30BAHUEM
MOJyYECHHBIX 3HAHH;

® OCBOCHHE METOJIOB PEHICHHUS MPOCTEUIINX PACUETHBIX 33734 C MCIIOJIB30BAaHHEM (DU3MUYECKUX
MojieJiell, TBOPUYECKUX U MPaKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HAONIONATh NPUPOAHBIC SBICHUS W BBINOIHATH ONBITHI, J1a0OPaTOPHBIC
paboThI U IKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHNUS C UCIIOIb30BAHUEM U3MEPUTENIBHBIX IPHOOPOB;

e OCBOeHHE TMPUEMOB paboTel ¢ WHPOpMAIUEH (QU3MYECKOTO COACpXKAHUS, BKIIOUYas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (PU3MKHU, aHAIU3 M KPUTHYECKOE OILEHUBAHUE
nHpopManuu;

® 3HAKOMCTBO cO cdepaMu MpodeccHOHANbHON NeATENbHOCTH, CBS3aHHBIMU C (DU3UKOHU, U
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PH3NUECKON HAYKH.

Ha uzydenune ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHHMS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZlen0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HEEINIO).

[Ipennaraemslii B mporpamMme 1o pu3uKe nepeueHs J1abopaTOPHBIX padOT U OMBITOB HOCUT
pPEKOMEHIaTeNbHBIN XapaKTep, yYUTEINb JeIaeT BbIOOp MPOBeIeHUS 1ab0paTOPHBIX padOT U OIBITOB C
y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOLINXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX 3aJaHHH,
IpeJularaéMblX B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOT'0 SK3aMeHa 1o (pu3mke.



COILEPKAHUE OBYYEHUSA

7 KJIACC

Pasznen 1. ®u3uka v € poJsib B MO3HAHUHU OKPYKAKIEr0 MUPA.

®uznka — Hayka o npupoje. ABneHus npupoasl. Pu3ndecKue sSBICHUS: MEXAHUYECKUE, TEIIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BenuduHbL. M3Mmepenue ¢gusndeckux BenwunH. Dusmueckue npudopsl. [lorpemHocts
n3MepeHuil. MexyHapoaHas cucTeMa eMHUL.

Kak ¢uszmka u apyrue ecTtecTBEHHbIE HAayKH HM3y4aroT Npupody. EcTecTBeHHO-Hay4dHBIH METOA
MO3HAHUS: HAONIOZICHHWE, MOCTAaHOBKA HAay4YHOTO BOIIPOCA, BBIABMIKEHHME THIIOTE3, SKCIIEPUMEHT IO
MIPOBEPKE TUIOTE3, 00BsICHEHNE HaOmonaeMoro siBjaenus. Onucanne GU3n4ecKux sSBJICHUN C MTOMOIIBIO
MOJCIIECH.

Jemoncmpayuu.

1. Mexanuveckue, TEIUIOBbIE, AIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usndeckue mpudOpPsI U MPOIIeaypa IPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBBIM IIPUOOPOM.

Jlabopamopuvie pabomul u onsimol.

Omnpenenenue UeHbl JeIeHUS UIKaIbl U3MEPUTEIHLHOTO MPUOOpa.

N3mepenne paccTOsTHU.

W3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Onpenenenue pasMepoB MajbIX TE.

W3mepenne Temneparypsl Py NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIEPATYPBI.

6. [IpoBenenue ucciaenoBaHus MO MPOBEPKE TUIMOTE3bl: JABHOCTh MOJETA MIApUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbllIEe, YeM OOoJIbIIe BBICOTA ITYCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CTpOeHI/IC BCIIECTBA: aTOMbl W MOJICKYJIbI, UX PpPa3MCPLI. OHBITBI, JAOKa3bIBAOIIUE JUCKPETHOC
CTPOCHUC BCIUICCTBA.

oW E

JIBxenue vacTuil BemecTBa. CBs3b CKOPOCTH JABMKEHHUS YacTHI] C Temmeparypoil. bpoyHoBckoe
newkenue, nuddysus. BzanmoencTBre yacTUIl BEECTBA: MPUTSHKEHNE U OTTAIKUBAHUE.

ArperaTtHble COCTOSTHUS BEILIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUIMYECKUX ) TETI.
B3auMocBs3p  MeXay CBOMCTBAaMHM BEHIECTB B  pa3HBIX arperatHbIX  COCTOSIHUSIX U MX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpavyuu.

1. Habmonenne 6poyHOBCKOTO JIBUKEHUSI.

2. Habmonenue nuddysun.

3. HaOmronenue siBIICHUN, OOBSICHSIONINXCS MTPUTSHKEHUEM HITH OTTATKUBAHUEM YaCTHI] BEIIEeCTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Omnenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCTIONBb30BaHKEM (GoTorpaduil).

2. OnbITHI 10 HAOTIOJICHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI MO0 OOHAPYKCHHIO TEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

Pa3nea 3. /IBu:xeHue v B3aumMo/ieiicTBue TeJl.

Mexanuueckoe nBHxeHHe. PaBHomepHOe M HepaBHOMepHoe BrkeHue. Ckopoctb. Cpegnss
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHHUU. PacuéT myTu 1 BpeMEeHH JIBH>KEHHUSI.

SBnenne wHepnuu. 3akoH WHepuHMH. B3aummopaeicTBHE Ten Kak MPUYMHA W3MEHEHHUSI CKOPOCTH
JNBIKEHHs Tell. Macca kak Mepa HMHEpTHOCTH Tena. [lmoTHocTs BemiectBa. CBs3b IIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIeCTBa.

Cuna xak xapakTepucTHKa B3aumozeicTsus Tea. Cua ynpyroct U 3akoH I'yka. 3Mepenue cuisl ¢
IIOMOILBIO TMHAMOMETpA. SIBIeHuEe TATOTeHHs M cwiia TskecTH. Cuia TSKECTH Ha JPYTuX IUIaHETax.
Bec Tena. HeBecomocTs. CrokeHue CUJI, HAlPaBJICHHBIX MO OJHOM MpsAMOi. PaBHOIEHCTBYIOMIAs CHUII.
Cuna tpenusi. TpeHue CKOJbKEHUS U TPEeHUE MOoKosl. TpeHue B MpUpoJIe U TEXHUKE.



Jemoncmpayuu.

Ha6JIIOI[eHI/Ie MEXAaHNYCCKOI'0 ABUXKXCHUS TCJIA.

N3mepenne cKkopoCcTH MPSIMOJIMHEHMHOTO JIBHXKCHHUS.
HabGnronenue siBeHUs HHEPITUU.

Hablntonenre n3meHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEJL.
CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJl.

ok wnE

Cio)keHue CuJl, HalpaBJICHHBIX 1O OJHOU MPSIMOIA.

Jlabopamopuusie pabomot u onvimel.

1. Onpenenenue CKOPOCTH  PAaBHOMEPHOTO  JBIKEHHS  (IIapuka B IKUAKOCTH, MOJENHU
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlajee).

2. OnpeneneHne CpeHEN CKOPOCTH CKOIBKECHUS OpyCKa WM MIApUKA MO0 HAKIIOHHOW TUIOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPIOTO Tena.

4. OnpIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh  pacTsDKeHUs  (IedopManvu) MOPYXKHHBL  OT
IIPUIIOKEHHOMN CHUIIBL.

5. OnbITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKCHHS OT Beca Tejla M XapakTepa
COIPHUKACAIOLINXCS MTOBEPXHOCTEH.

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

JHasnenue. CriocoObl yMEHBIIICHUS U YBETUUYCHUS naBieHus. [laBneHue raza. 3aBUCUMOCTD JIaBJICHUS
raza ot o0bpéma, TemmepaTypsl. [lepenada naBiieHus TBEPABIMH TEIAMH, )XKHIKOCTIMHU M ra3aMu. 3aKOH
[lackans. [lneBMaTuyeckue MalIMHBL.  3aBUCUMOCTh  JIaBI€HUS  KUAKOCTH OT  T[IIyOWHBIL.
I'unpocratuueckuii napanoke. CooOmaromuecs cocyabl. ['uapaBindeckue MeXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe napieHue. [IpuduHBI CylecTBOBaHUS BO3IYIIHONH 00O0JIOYKH
3emimn. Ombit Toppuuennu. M3mepenue armocdepHOro AaBieHHUS. 3aBUCHUMOCTb aTMOC(HEpPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! s uzmepeHus: atMochepHoro AaBICHUS.

JleiicTBHE KUAKOCTU W Ta3a Ha MOTPYXEHHOE B HHUX Teso. BeiTankuBaromas (apXxumeaoBa) cuia.
3akon Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.
3aBUCHMOCTH JIaBIICHUS T'a3a OT TEeMIIEPaTyphl.

[lepenava naBieHUs KUIKOCTHIO U TA30M.
Coo01aronirecs: CoCy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

6. 3aBHCHUMOCTh BBITAIKUBAIONIEH CHIBI OT 00BEMA MOTPYKEHHOHW YaCTH Tela M IUIOTHOCTH
KHUJIKOCTH.

ok wbdE

7. PaBeHCTBO BHITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHOW KHUIKOCTH.

8. YcioBue mnaBaHus TeNl: TUTABAHWE WM TOTPYKEHHE Tel B 3aBUCHMOCTH OT COOTHOIICHHS
IUIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomsl u onsimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B )KHIKOCTh YaCTH TeJa.

2. OnpeneneHne BHITAKUBAIOIICH CHITBI, IEHCTBYIOMICH Ha TEJO, MOTPY>KEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJO B KHUAKOCTH, OT MaCChI
Tena.

4. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIONIEH CHJIBI, JEUCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIKOCTh YACTH T€JA U OT IUNIOTHOCTHU KUKOCTH.

5. KoncrpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHHUE JIOAKM U OMNpeesieHne  e€
TPy30MOIBEMHOCTH.

Pa3zpnen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanundeckast pabota. MOITHOCTb.



[IpocTbie MeXxaHW3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCThb. IlpaBuio paBHOBecus phlvara.
[IpumeHeHne mpaBuiIa paBHOBECHs pblyara K OJOKy. «3ojoToe mpaBuwio» Mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noreHuuanbHas sHeprus. lIpeBpamenue ogHoro Buaa
MEXaHUUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpaHEHUsl PHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IlpumMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Onpenenenue pabGoThl CUIIBI TPEHHsI NMPH PABHOMEPHOM JIBIXKEHUHU Tella 1O TOPU30HTaIbHOU
IIOBEPXHOCTH.

2. VccnenoBaHue yCIOBUI paBHOBECHS phlyara.

3. N3mepenue KI1/] HakTOHHOM MIIOCKOCTH.

4. V3ydyeHue 3aKOHA COXPAHEHHS] MEXaHUYECKON IHEPTHH.

8 KUIACC

Pa3pen 6. TenioBbIe IBJICHUS.

OcHOBHbBIE TOJOXEHUS MOJEKYISIPHO--KHHETUUYECKONH TEeOopuH CTpOEHHUs BellecTBa. Macca
pasMEphblL aTOMOB n MOJICKYIIL. OHI)ITBI, MMOATBCPKAAIOIIUC OCHOBHBIC IIOJIOKCHU AL
MOJIEKYJIIPHO-KUHETUYECKON TEOPHU.

Mopnenu TBEPIOro, SKUIKOTO U Tra3000pa3HOrO0 COCTOSHMI BemiecTBa. Kpucramnudeckue Hu
amop¢ubie Terna. OOBsSICHEHUE CBOWMCTB Tra3oB, KHIKOCTEH M TBEPIABIX TEJN HAa OCHOBE IOJIOKCHHIA
MOJ'IGKYJ'ISIpHO--KHHGTH‘I@CKOﬁ TCOpHHU. CMaunBaHue u KanmUJIJIIPHBIC SABJICHUA. Tenmosoe paclimpeHuec u
cKatwue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABMKEHUS 4YacTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH SHepruu: TeIulonepenadya U coBeplieHre padboThl. Buisl
TEIUIOTIEPEIavu: TEIMJIONMPOBOHOCTb, KOHBEKIIUS, N3TyUCHUE.

KonuyecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH W TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TersioBoro Oanaxca. [lnaBneHue W OTBepAEBaHHE KPUCTALTMYECKUX BEIIECTB. Y IeiIbHas
teriota TuiaBneHus. IlapooOpasoBanne u kouaeHcauus. Mcmapenwe. Kumenue. VYaenpHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus ToIMBa. Y IeiIbHas TEIJI0Ta CTOPAHUS.

[Mpuanuner pabotel TeroBeix apurateneid KIIJI TeroBoro neuratens. TermsoBble MBUTATENH H
3alIuTa OKPY>KAIOIIEeH Cpebl.

3akoH COXpPAaHCHUA U IPEBpAICHUA SHEPIrUK B TCIUIOBBIX MPOLIECCax.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSL.

Hab6nronenue nuddysun.

Hab6nronenue siBneHni CMaYMBaHUS U KaTUJUIAPHBIX SBJICHHM.
Habmronenue TemnoBoro pacivpeHus Ted.

M3meHeHre naBlieHus Ta3a Mpyu U3MEHEHUH 00bEMa U HAarpeBaHUH W OXJIXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunael Terionepenayn.

OxJaxJieHue Ipu COBEPUICHUN PaOOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEIIHUMU CUJIAMHU.
10. CpaBHEHME TETNIOEMKOCTEH Pa3IUYHBIX BEIIECTB.

11. HaOmronenne kumexus.

CoNaRrLOdPRE

12. HabntoneHne mocTosHCTBA TeMIIepaTyphl PH TUIABICHHH.



13. Mogaenu TerIoBbIX ABUTaTENEN.

Jlabopamopuvie pabomul u onvimol.

1. OnbITel 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

2. OnbIThI IO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

3. OnbITHI 10 HAOTIOCHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, JKUIKOCTEH U TBEPABIX TEI.

4. OmpenencHue TaBICHUS BO3lyXa B OAJUIOHE IIIIPHUIIA.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3/yXa OT €ro 00bEéMa M HarpeBaHUs WU
OXJIQKICHUSI.

6. IIpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphbl.

7. HabGmoieHue W3MEHEHHsI BHYTPEHHEH SHEpPIHH Tella B pPe3yibTare Teruionepeadd U padoThI
BHEILIHUX CHUII.

8. HccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOPSTUeit BOJIBI.

9. OnpeneneHre KOMUYECTBA TEIUIOTHI, IOJYYCHHOTO BOJOW MPU TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIUIHHAPOM.

10. Omnpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.
11. HccnenoBanue mporecca UCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiiekTpuyeckue 1 MArHUTHBIE SIBJICHUS.

Onexrpuzanus Ten. JlBa pojaa 3JeKTpUYECKUX 3apsioB. BzaumopeiicTBue 3apsKeHHBIX Telsl. 3aKOH
Kynona (3aBHCHUMOCTB CHJIBI B3aUMOJAEUCTBUS 3apsDKEHHBIX TeNl OT BEJIMYMHBI 3aps/IOB U PAaCCTOSIHUS
MEX1y TeJIaMu).

Onexrpuueckoe mosie. Hanpspk€HHOCTh  anekTpudeckoro noisd. [lpuHmun — cynepnosunuu
JIEKTPUUYECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snexrtpuueckux 3apsiioB. OJ€MEHTapHBIA aneKkTpuyeckuil 3apsan. CrpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

ONEKTPUYECKUHA TOK. YCIOBMS CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKA. VICTOUHMKM IMOCTOSHHOTO
ToKa. JIeHCTBUS 31EKTPUUECKOro TOoKa (TEMIOBOE, XUMHUECKOE, MarHUTHOE). DIEKTPUYECKHH TOK B
KHUJKOCTSAX U razax.

Onexktpuueckas nenb. Cuna Toka. DnekTpuyeckoe HampspkeHue. CoNpoTHBIIEHHE MPOBOJHHUKA.
VYaenpHOE CONpPOTHBIEHHE BellecTBa. 3akoH Owma jang ywactka upenu. [locnenoBarenpHoe U
[apajuIeIbHOE COEIMHEHNE TIPOBOTHUKOB.

PaGora m MOIIHOCTH 3leKTpUYECKOro ToKa. 3akoH J[xoyns—JleHuma. DiexTpuueckue Lenu U
MOTpeOUTENH dIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

IlocTosiHHBIE MarHuThl. B3auMoJeiCTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOe moje. MarautHoe
1oJie 3eMJIM M €ro 3HaueHue s >kU3HM Ha 3emiie. OmbIT Dpcrena. MarHuTHOE 1oJie 3JIEKTPUIECKOTO
ToKa. [I[puMeHeHne MeKTPOMarHuToB B TeXHUKe. JleficTBHe MarHUTHOTO MOJI Ha MPOBOAHUK C TOKOM.
DneKTpoABUraTeab IOCTOSIHHOIO ToKa. Vcmonp3oBaHue siekTpoaBurareneii B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

OneiTel Papanes. fIBneHue 3neKTpoMarHUTHOM MHAYKIMH. IIpaBuno JleHma. DnekTporeHeparop.
CriocoObl MosydeHHsl 3JIEKTPUYECKON 3HEpruu. DJIEKTPOCTAaHIMM Ha BO300OHOBIIAEMBIX HMCTOYHHMKAX
SHEPIUH.

Jemoncmpayuu.

1. Dnexrpusanus Te.

2. JIBa posa 31eKTpUYECKHX 3aps10B U B3aUMOJEHCTBUE 3apKEHHBIX Tell.

3. YCTpoMCTBO U IEHCTBHE IEKTPOCKOTIA.

4. DnexTpocraTudeckasi UHIyKIUS.



5. 3aKOH COXpaHEHMs AIEKTPUUECKUX 3apPsI0B.

6. IIpOBOAHMKH U IUAJIEKTPHUKH.

7. MopenupoBaHue CUIOBBIX JIMHUI 3JEKTPUUECKOTO MOJIs.
8. VIcTOYHUKH MOCTOSTHHOT'O TOKA.

9. JlelicTBUS NEKTPUUECKOTO TOKA.

10. DIEeKTPUUYECKUM TOK B JKUJIKOCTH.

11. ["a30BbIit paspsi.

12. N3mepeHue critbl TOKa aMIepPMETPOM.

13. W3mepenue 31eKTpUUecKOro Hanps>KeHUsl BOJIIBTMETPOM.

14. Peocrat u marazuH COnpOTUBIEHUM.

15. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

16. MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeNICHUs MOTIOCOB MarHUTA.
17. MonenupoBaHUEe MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmneIT OpcTena.

19. MarauTtHoe 1ose Toka. JJIeKTPOMarHuT.

20. JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

21. DNeKTPOABUTATEb IOCTOSTHHOTO TOKA.

22. HccnenoBanue sIBICHUS YJICKTPOMArHUTHOW WHTYKITHH.

23. OmnbrTer @apapest.

24, 3aBHCHMOCTH HANpaBJICHH UHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUSI.
25. DeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.
OMNBITH O HAOTIOICHUIO JICKTPU3AIIMHU Tl MHAYKIIUEH U IPU COMTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO MO HA MPOBOIHUKU U AUDICKTPUKH.
COopka u mpoBepKka padOThI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.
V3mepeHue u peryJIMpoBaHUEe CHUITBI TOKA.
H3mepeHue u peryJinpoBaHue HAMIPSHKCHHUS.
6. MccrnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIIYILIETO Yepe3 PEe3UCTOp, OT COMPOTUBIICHHS PEe3UCTOpa
Y HaTpsDKEHUS Ha PE3UCTOPE.
7. OnbBITHI, TEMOHCTPUPYIONIUE 3aBUCHMOCTh JJIEKTPUICCKOTO COMPOTUBIICHUS MPOBOJAHHUKA OT €T0
JUTHHBI, TIOMIA/IH MTOTICPEYHOTO CEUCHHS U MaTepHala.
8. IlpoBepka mpaBuiia CJIOXKEHUS HANPSHKEHUH TIPU TOCIEJOBATEIbHOM COEAMHEHHH JBYX

gk wbdhE

PE3UCTOPOB.

9. IlpoBepka mpaBuiIa sl CHIIBI TOKA TIPH TTApAJUIETHHOM COSTMHEHUH PE3HCTOPOB.

10. Omnpenenenne pabOTHI MIIEKTPUUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OmnpeneneHre MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEIAEMON Ha Pe3UCTOpe.

12. HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MYIIETO Yepe3 JIaMIIOUKY, OT HAIpsHKeHHs Ha
HEW.

13. Onpenenenue KI1/] narpesatens.

14. HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS ITOCTOSTHHBIX MAarHUTOB.

15. N3ydyeHre MarHUTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPHU X O0BEIUHEHUU U Pa3JICICHUN.

16. WccnenoBanue 1eiCTBUS JIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh CUJIbI B3aUMOJEUCTBUS KATYUIKH C TOKOM H
MarduTa OT CHJIbI TOKA U HAalIPpABJICHUA TOKA B KaTYIIKC.

18. N3yueHue neicTBUs MATHUTHOIO 101 HA IIPOBOJAHUK C TOKOM.

19. KonctpyrnpoBanue u u3yueHue paboThl JIEKTPOABUTATEIS.

20. Nzmepenne KI1/] anexTpoaBuratebHON YCTAHOBKH.



21. OneITbl 1O HCCIENOBAHUIO SIBICHUS JJIEKTPOMAarHUTHOM MHAYKLUU: HCCIIEIOBaHUE
M3MEHEHUI 3HaYEHMsI U HAIIPaBJICHUS] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe nBwkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOro  JBWKEHHsA. PaBHOMEepHOe  mpsAMOJIMHEWHOe — JABWKeHHe.  HepaBHoMmepHOE
IPSIMOJIMHENHOE ABMKeHNEe. CpellHsAs U MTHOBEHHAs! CKOPOCTb Teja IIPYU HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHoyckopeHHOE NpsMorHeiiHoe nBmkeHne. CBoOoHoe nagenue. OnbIThl [anwes.

PaBHOMepHOE aBMXKEHHME 1O OKpykHOcTH. Ilepnon u dactora oOpamienus. JIuHeliHast U yrioas
cKopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHE.

IlepBbit 3axkon Hprorona. Bropoi 3akoH Herorona. Tperuit 3axkon Herortona. Ilpunnun
CYNEPIO3ULIMH CUIIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuia TpEeHUs CKOJIBKEHUS, CHJIa TPEHUsI IIOKOs, Apyrue
BU/IbI TPEHUSL.

Cuna TsKECTHM W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHE CBOOOJHOrO majeHus. JBuxkeHue
ma"eT Bokpyr Coinnua. [lepsas kocmudeckast ckopocTs. HeBecoMOCTh U meperpysKHu.

PaBHOBecue MaTepuaibHOM TOYkH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecume TBEpAOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynece Tena. U3menenne umnynbsca. Mmnynbce cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
I BUKCHHUE.

Mexanunueckasi paboTa ¥ MOLIHOCTh. PaboTa cun TskecTu, ynpyroctd, TpeHus. CBsi3b SHEpruu U
pabotel. IloTeHuumanbHass HSHEprusi Tena, MOAHITOrO HaJ MOBEPXHOCThIO 3emiu. lloTeHiuanbHas
sHeprusi cxarod mnpyxkuHbel. Kunetnueckas sHeprus. TeopemMa O KHHETHYECKOM HHEpPruu. 3aKOH
COXpaHEHUs1 MEXaHUYECKON DHEPIUU.

Jemoncmpayuu.

1. HaGntoneHne MexaHM4eCKOro ABMKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE TyTeW U TPACKTOPUH ABIKEHHS OJHOTO M TOTO )K€ TeJla OTHOCHTEIBHO PasHBIX Te
OTCuéra.

3. M3mepeHne CKOpOCTU U YCKOPEHUS IPSIMOJIMHEHHOTO IBUKEHUS.

4. VccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUSI.

5. Habmronenue NBUKEHUS Tela MO OKPYKHOCTH.

6. HaGmoieHne MeXaHW4eCKUX SIBICHUM, MPOUCXOAIUX B cucteme oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJa OT MacChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HalumronieHre paBeHCTBa CHJI TP B3aMMOJICHCTBHH Tell.

9. M3meHeHue Beca Teja MpH YCKOPEHHOM JIBH)KEHUH.

10. Ilepenaya nmiysbca npyu B3auMOJIEHCTBUY TEIL.

11. [IpeoOpa3oBanHus SHEPTUH MPU B3AUMOACHCTBUU TEJI.

12. CoxpaHeHre UMITyJIbCa IIPU HEYTIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHue UMIyJIbca IpU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabmtoneHne peakTHUBHOTO IBUXKEHHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHue MEXaHNYECKON HEPrUH MIPU ABMKEHUH TeJla MO JeHCTBUEM NPYKUHBI.

Jlabopamopmuvie pabomul u onvimol.

1. KonctpynpoBaHue TpakTa AJis pa3roOHa M JAlbHEHIIEr0 PaBHOMEPHOIO JBMKEHMS LIapUKa WIN
TEJICKKH.

2. OmpeneneHue CpeHel CKOPOCTH CKOJNBKEHHsI OpycKa WM JIBW)KCHHS IIApUKa MO HAKIOHHOM
TJIOCKOCTH.



3. Onpenenenne yCKOPEHUS Tella MPU PAaBHOYCKOPEHHOM JIBHYKEHHUH 110 HAKIIOHHOM MIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HadallbHOM
CKOPOCTH.

5. TlpoBepka THIOTE3bI: €CIH TPU PABHOYCKOPEHHOM JIBIXKCHHH 0O€3 Ha4YaJbHOW CKOPOCTH ITyTH
OTHOCSITCS KaK Psi/i HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBEI.

6. HMccrenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKCHHSI OT CHITBI HOPMAaJIbHOTO JIABICHHUS.

7. Onpenenenne K03PUIIMEHTA TPEHUS CKOJIBKEHUS.

8. Ompenenenue >kECTKOCTH MPYKHUHBI.

9. Omnpenenenne pabOTHl CHJIBI TPEHHSI MPH PABHOMEPHOM JIBHXKCHHH Tella MO TOPH3OHTAILHOU
MTOBEPXHOCTH.

10. Onpenenenue pabOThI CHIIBI YIPYrOCTH MPU MOABEME Tpy3a C HCIOIH30BAHHEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.
11. N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexannueckue Kosie0aHUsI M BOJIHBI.
Konebarenpnoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPHO, YacTOTa, aMILUIUTY/A.
Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu KoiaedaTeIbHOM JABHKEHUU.
3aryxaromue kojeOanus. BoinyxaeHnbie konebanus. Pezonanc. Mexannueckue BoiaHbl. CBoiicTBa
MEeXaHU4YecKUx BoJH. [IponosnbHble U TmomepedyHble BOJHBL. JlIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MexaHM4ecKHe BOJIHbBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOIHBI.
3Byk. ['poMKOCTh 3ByKa 1 BbicoTa ToHa. OTpaxeHue 3Byka. MH(pa3Byk u ynbTpa3ByK.
Hemoncmpayuu.
Habmonenue xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenune konebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HaOnroneHue BBIHYX/IE€HHBIX KoJeOaHHii U pe30HaHca.
PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomol u onvimol.
OnpezneneHye 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTHY IIepHoa KojaeOaHNui OIBEIIEHHOTO K HUTHU TPy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOa KOJIEOAHNH NPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEpUOIa KoJeOaHUil rpy3a, MOIBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.
6. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpro/Ia KOJIeOaHUH TPYKUHHOTO MasiTHUKA OT MacChl
rpy3a 1 KECTKOCTH MPY>KUHBI.
7. VI3mepeHue yCKOpEeHUs: CBOOOHOTO MaIeHHS.
Pa3nesa 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNeKTpOMarHuTHOE MoJie. DIeKTpOMarHuTHble BOIHBI. CBOMCTBA AeKTpOMarHuTHEIX BoJH. [1lkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNe 371€KTPOMAarHUTHBIX BOJIH IS COTOBOI CBSI3U.
OnexTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BosiHOBBIE cBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoyiHOBbIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimel.
1. M3y4eHue CBOMCTB IEKTPOMAarHUTHBIX BOJH C IIOMOIIbI0 MOOUIIBHOTO TeedoHa.
Pa3nen 11. CBeToBble siBJICHHS.
JlyueBasg monenb cBerta. Mcrounuku cBeta. IIpsMonuHeitHOE pacnpoCTpaHEHUE CBETA. 3aTMEHMS
Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkano. 3aKkoH OTpaKEHUS CBETA.
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IIpenomiienne cBera. 3akOoH HperaoMieHUs cBera. [lodHOe BHYTpEHHEE OTpa)KEHHE CBETA.
Hcnonbs3oBanue MOIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.
JIunza. Xopn nydeit B nun3e. OnTuueckas cucrema (oToarnmnapara, MUKpOCKona U teneckona. ['na3
KaK ONTHYECKas cucTeMa. bim3opyKkocTh U 1adbHO30PKOCTb.
Paznoxenune Oemoro cBera B crekTp. Onbitel HpioroHa. CroXKeHHE CHIEKTPaTbHBIX IIBETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.
OTpaxkeHue cBeTa.
[Tomryuenue n300pakeHHli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.
ONTUYECKUN CBETOBOJI.
Xox nydeil B cobuparoliei TuH3e.
Xox Jiydeil B paccenBaroleH JIMH3E.
[TosryueHnue n300pakxeHUil ¢ MOMOILBIO JIUH3.
[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mouenb riasa.
11. Paznosxenue 6enoro ceera B CIEKTP.
12. [Tonyuyenue 6esoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

CoNoORr~WDdDPE

Jlabopamopuuvie pabomot u onvimel.

1. MccnenoBanue 3aBUCUMOCTH YIJIa OTPAaXXEHUs CBETOBOTO JIy4a OT yIila MaJeHusl.

2. VI3y4eHne XapaKTepUCTUK N300paskeHHsI IPEeIMETa B TUIOCKOM 3epKalie.

3. HMccnenoBaHne 3aBHCHMOCTH yTila TPEIOMIICEHHSI CBETOBOTO Jy4a OT yIjla MaJCHUS HA TpaHUIIC
«BO31YyX—CTEKJIO».

4. TlonyuyeHue u300paxeHNH ¢ MOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Omnpenenenrie GOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOUpAIOIIEH JTUH3HI.

6. OmBITHI 1O Pa3I0KEHUIO OETIOTO CBETA B CIIEKT.

7. OmBbITHI 10 BOCHPUATHUIO 1IBETA MPEAMETOB ITPHU UX HAOIIOACHNUHU Yepe3 LIBETOBbIE (PUIBTPHI.

Paznea 12. KBanToBble siBJIeHHS.

OneiTel  Pesepdopna u muianerapHas wmojenb atoMa. Mogens aroma bopa. Hcnyckanue wu
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aub(a-, Oera- u ramma-uzinydeHus. CtpoeHue aTomHoro sjapa. HykinonHas
MoJzienb aroMHoro sapa. Mzoromsl. PammoaxkTuBHBIE npeBpamenud. llepuon mosypacnaga aToOMHBIX
sanep.

SnepHbie peakiu. 3aKOHBI COXPAHEHUs 3apsSA0BOTO M MACCOBOTO YHUCEN. DHEPTUs CBA3M aTOMHBIX
anep. CBs3b Macchl M 3Hepruu. Peaknuu cunte3a u aeneHus saep. Mcrounuku sHeprum ConHua u
3BE3 L.

AnepHas sHepreTuka. JleicTBUS palOaKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrHeKTphl U3JIy4€HNUs U TIOTJIOIIEHHUS.

CrneKTphl pa3aMYHbIX I'a30B.

CnekTp Boaopoaa.

Hab6nronenue tpexoB B kamepe BuibcoHa.

Pabora cuérurka HOHU3UPYIOIUX U3TYYCHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOJYKTOB.

ok wbhE

Jlabopamopuusie pabomot u onvimel.
1. HabnroneHue CIUIOMHBIX U JIMHEHUATBIX CHEKTPOB U3JIyYSHMSL.
2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPTHH YaCTUIIBI TI0 TOPMO3HOMY IyTH (TI0 poTOorpadusm).



3. M3mepeHne paguoakTUBHOTO (OHA.

IHoBTOpPHTEIBLHO-00001IAKO LN MOLYIb.

[ToBTOpHTENBEHO--0000ImAOINIT  MOAYNb TpEeJHAa3HA4eH Ui CUCTEMaTH3alMd W 0000IIeHUs
IPEAMETHOTO COJACPKaHMS M ONbITa JESATEIbHOCTH, MPHOOPETEHHOTO NPH H3YyYEHHUH BCETO Kypca
¢u3uku, a Takke A TMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy MO (U3MKe s
o0yJaroImuxcs, BEIOPABIIMX 3TOT Y4EOHBIH MpeaMeT.

[lpn w3y4eHUM IAHHOTO MOJIYNS PEATM3YIOTCS W CHCTEMaTH3HPYIOTCS BHIBI AEATEIBHOCTH, HA
OCHOBE KOTOPBIX OOECIICUMBACTCS JIOCTIDKCHHE IPEIAMETHBIX M METaNpeAMETHBIX IUIAaHUPYEMbIX
pe3ynbTaToB 00ydeHHs, (OPMUPYETCS €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
WCCIICIOBAHMSI SIBIICHUH MPUPOBI M TEXHUKHU, OBJIAJICHHE YMEHUSMHU OOBACHATH (PU3MUECKHUE SBICHUSA,
MIPUMEHSS TTOTyYeHHbIE 3HAHUSA, PEIIaTh 331a4H, B TOM YHCIIe KAUeCTBEHHBIC M SKCIICPUMEHTAJIbHBIE.

[TpuHIMNMATBHO AEATEIBHOCTHBIA XapaKTep TaHHOTO pas/ieNa pealn3yercss 3a CY4ET TOro, 4To
00y4aroIyecst BBITOTHSIIOT 331aHUs, B KOTOPBIX UM IPE/IIaraeTcsi:

Ha OCHOBE NOJYYCHHBIX 3HAaHUHM paclo3HaBaTh W HAYYHO OOBSCHATH (U3NYECKHE SIBICHUS B
OKpY>Karomiel Ipupoe 1 TOBCETHEBHOW KHU3HH;

UCIIOJIb30BAaTh HAyYHBIE METOJBl UCCIECIOBAaHHUS (PU3NYECKUX SBICHUI, B TOM YHCIE Ul IPOBEPKH
TUIIOTE3 U MOJTYYEHHS TEOPETHYECKUX BBIBOIOB;

OOBSICHATH HAYYHbIE OCHOBBI Han00JIee BaYKHBIX IOCTHKEHUH COBPEMEHHBIX TEXHOJIOTUH, HAITPHUMED,
MPAKTUYECKOTO HMCIOJIB30BAHUS PA3IMUHBIX WCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA IPEBpAIECHUS U
COXpaHEHHsI BCEX M3BECTHBIX BHJIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3ydyenune pu3uku Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHMs HANPABICHO Ha JOCTH)KEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.

B pesynbraTe uzyueHus GU3MKA Ha ypPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs y 00y4aromerocs
OyayT chOpMUPOBAHEI CIEAYIONIUE TNIHOCTHBIC PE3yIbTaThl B YACTHU:

e 1) IATPHOTHUYECKOT0 BOCIIUTAHMS:

® - TIPOSIBJICHHE MHTEpPEca K MCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKON (DU3MYECKOM
HayKW;

® - [ICHHOCTHOE OTHOIIEHHE K JOCTIKEHUSAM POCCHUICKUX YUEHBIX --(PH3UKOB;

e 2) rpa’kIaHCKOI0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

® - F'OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHUU OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKUX
npooJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

® - OCO3HAHME BAYXHOCTU MOPATbHO--3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

e 3)3CcTeTHYecKOro BOCIMTAHMSI:

® - BOCIPUSATHE SCTETHUYECKUX KAuecTB (PU3MYECKOM HAyKH: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

® - OCO3HAHHME I[EHHOCTH (PU3NYCCKOW HAYKU KaK MOIIHOTO HHCTPYMEHTA TIO3HAHHS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

® - pa3BUTHE HAyYHOU JTFOO03HATEIHLHOCTH, MHTEPECA K HCCIIeI0BATEIbCKON AeSITENbHOCTH;

¢ 5) popMupoBaHusi KYJbTYPbl 310POBbs K IMOIHOHAILHOTO 0JIATOMOIYYHS:

® - OCO3HAHUE IIEHHOCTH 0€30TacHOr0 00pasa KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BXHOCTU MpaBWI O€30MacHOr0 TOBEIEHUs Ha TPAHCIOPTE, Ha JAOPOrax, C JIIEKTPUUYECKUM U
TEIUIOBBIM 000PYJIOBaHHEM B TOMAIITHUX YCIOBUSX;

e - copMUPOBAHHOCTH HaBbIKa pedieKkcru, MPU3HAHUE CBOETO MpaBa Ha OLIUOKY M TaKOTO e
MpaBa y APyroro 4eaoBeKa;

e 6) TPYA0BOIr0 BOCIIUTAHMSA:

® - AKTMBHOE YyYacTHE B PEIICHHH MPAKTUYCCKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeILHOM
OpraHM3alliy, Topo/ia, Kpasi) TEXHOJIOTUYECKON U COIMAbHOM HANIPABICHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIecKnX 3HaAHUM;

® - UHTEpEC K MPAKTUIECKOMY M3yUeHUIO Tpodeccuil, CBsI3aHHBIX C PU3UKOI;

e 7) 3K0JIOTHY€CKOT0 BOCIIUTAHUS:

e - OpUEHTalusi Ha NpUMEHeHHe (QU3NYECKUX 3HAHWM Ui pemieHus 3aaad B oljactu
OKpY)XamlIlel cpeipl, MIAHUPOBAHHUS TMOCTYIKOB W OIEHKM WX BO3MOXKHBIX TOCTEACTBUN IS
OKpYKaroIen Cpesl;

® - OCO3HAHHE TTI00ATHFHOTO XapaKTepa YKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHus;

e 8) ajanTauuu K U3MEHSIOMMMCS YCJIOBHSM COLMAJILHOI M MPUPOTHON Cpebl:

® - MOTpPeOHOCTh BO B3aUMOACHCTBMM TPU BBHIMOJIHEHUH HWCCIEIOBAaHUN M MPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

® - [IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO ACSITebHOCTb;

e - moTpeOHOCTh B (OPMHPOBAHMHM HOBBIX 3HAHWW, B TOM 4HCIE (OpMyIHpoOBaTh HJEH,
IIOHATHA, TUIIOTE3bI O (bH3I/I‘-IeCKI/IX 06'b€KTaX U ABJICHUAX,

® - 0CO3HaHHE Ne(PUITMTOB COOCTBEHHBIX 3HAHWH U KOMITIETEHTHOCTEH B 00J1aCTH (HU3UKH;



® - [UIAHMPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM;

® - CTpEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U IIPUPO/IbI, 0OIIECTBA U YKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3UUYECKUX 3HAHUM;

® - OLEHKAa CBOMX JCUCTBUH C YYETOM BIMAHMSA HAa OKPYKAIOUIYIO Cpely, BO3MOYKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOeHHS MporpamMmbl Mo (GU3WKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuatorierocst OyayT c(hOpPMHPOBAaHBI MeTampeAMeTHbIe pe3yJbTAaThl, BKIIOYAIONINE
[IO3HABaTeJIbHbIE YHHBEpCAIbHBIE Y4eOHBIE JEHCTBUS, KOMMYHUKAaTHBHBIC YHHBEPCAJIbHBIC
yueOHbIe EHCTBUS, PETYIATUBHBIC YHUBEPCAIbHbIC YUeOHbIE ACHCTBUSI.

IMo3naBaTebHbIe yHHBepPCcAIbHbIE yueOHbIE AeiicTBUSA

Ba3oBble 1ornyeckne aeiicTBus:

® BBISBIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBICHUIN);

® YCTaHABJIMBATH CYIIECTBEHHBIH MPH3HAK KIacCU()UKALMU, OCHOBAHMA JUIS OOOOIIEHHUS M
CpaBHEHUS,;

® BBIBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS] B pPAacCMAaTPUBACMBIX (aKTax, IAaHHBIX |
HaOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;

® BBIBIATH NPUYHMHHO--CIICACTBEHHBIC CBSI3U MPH H3YYCHUH (PHU3UUECKUX SBICHUNH W
MPOLIECCOB, JENaTh BHIBOABI C MCIIOJB30BAaHUEM ACAYKTHBHBIX W MHAYKTHBHBIX YMO3aKIIIOYEHUH,
BBIJIBUTAThH THITOTE3HI O B3aUMOCBSI3AIX (PU3NUECKUX BEITHYNH;

® CaMOCTOATENbHO BBIOMpaTh crnoco0 pemieHus ydeOHOW (u3nyeckol 3amauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHUs, BHIOOp HambOoyiee MOIXOJIIEro ¢ Y4ETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

® ICIOJB30BATh BOMPOCHI KaK MCCIIEI0BATEIICKAN HHCTPYMEHT TIO3HAHUS;

® MPOBOJWUTH TIO CAMOCTOSITEIFHO COCTaBICHHOMY IUIaHY OIBIT, HECIOXHBIN (PU3HUECKUit
HKCIEPUMEHT, HEOOIBIIIOE NCCIIe0BAaHNE (PU3HMUECKOTO SBIICHHUS;

® OICHMBATh HAa NPUMEHHMOCTb H JIOCTOBEPHOCTh HWH(POPMALHNIO, TMOIYYCHHYIO B XOe
UCCIIEIOBAaHMSI WJIM SKCIIEPUMEHTA,;

® CaMOCTOSATENBHO (OPMYITHPOBATH OOOOIIEHUS W BHIBOJBI TI0 PE3yJIbTaTaM IPOBEAEHHOTO
HaOJI0ACHNUS, OMIBITA, UCCIIEI0OBAHMS;

® IPOTHO3MPOBaTH BO3MOXKHOE JalibHEWIIee pa3BUTHE (PU3MUYECKMX TPOIECCOB, a TaKkKe
BBIJIBUTATh TPENOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® MPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTHl M 3ampoChl MpHU TOHCKE U OTOOpe
nH(pOpMaLIUY WIH JaHHBIX ¢ YUETOM IMPEAIoKeHHON yueOHOoM pu3ndeckoi 3aaauu;

® aHAIM3MPOBAThH, CHCTEMATU3UPOBATh U HHTEPIPETHUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U
dhopm mpecTaBIeHus,

® CaMOCTOATENBbHO BHIOMPATh ONTHMaJbHYIO (opMy mTpeacTaBieHus HHpopMaruu U
WIITIOCTPUPOBATh PeIlaeMble 3a/1a4i HECJIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOW rpaduKoil U nx
KOMOHWHAIIUIMU.

KomMMyHHUKaTHBHBbIE YyHHBepcalbHble y4eOHbIe qelicTBHA:



e B Xxoje 00CYX/JeHHusl yueOHOro Marepuania, pe3ysbTaToB JIAOOPATOPHBIX PabOT M MPOEKTOB
3a7aBaTh BOIIPOCHI IO CYMIECTBY OOCYXIaeMOil TeMbl M BBICKAa3bIBaTh WJCH, HAlleJICHHBIC Ha
pelIeHre 3a]a91 U TIOJIJICpKaHKe 0JIaroKenaTeIbHOCTA OOIICHMS;

® COIIOCTABIISTh CBOM CYXJIEHHS C CYXICHHUSAMH JPYTUX YYaCTHHKOB JIMAJOra, OOHApYKUBATh
pa3IM4ME U CXOICTBO MO3ULIMIA;

® BBHIpaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

e [yOJMYHO HPEACTABIATH PE3YJIBTATHl BBIOJHEHHOTO (M3MYECKOTO ONBITAa (IKCICPUMEHTA,
WCCIICIOBAHMSI, IPOCKTA);

® [IOHUMATh M HCIOJB30BaTh NPEHMYIIECTBA KOMAHIHOW M WHAWBUAYAIbHOH pabOTHl HpHU
peleHH KOHKPETHOU (PU3NYECKO POOIIeMbl;

® [IPUHHMATh LIEJIM COBMECTHOH JIESATEIBHOCTH, OPTaHU30BBIBATh JEHCTBHS MO €€ JJOCTHKCHUIO:
pacrpenenars poiiu, 00CyXaTh MPOLECCH U Pe3yJbTaThl COBMECTHOW pa0dOThI, 00001maTh MHEHHS
HECKOIBKUX JIFOJICH;

® BBIIOJHATH CBOIO YacTh palOTHI, JOCTHTras KadyeCTBEHHOTO pe3ysbTaTa IO CBOEMY
HAIPaBICHUIO U KOOPIUHUPYSI CBOU JCHCTBHUS C APYTHMMH WICHAMU KOMaH]IbI;

® OIICHMBATh KAa4eCTBO CBOETO BKJ3Ja B OOIMMK MPOIYKT IO KPUTEPHUSM, CAMOCTOSTEIBHO
copMyIMPOBaHHBIM yYaCTHHUKAMU B3aHMO/ICHCTBUSL.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranu3anusi:

® BBIBIATH NPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CHUTYyalUsiX, TPEOYIOIIMX MJIsi peIIeHUs
(bu3NYeCKUX 3HAHUI;

® OpPHUEHTHPOBATHCS B PA3IMYHBIX MMOAXOJAaX MPUHATHS PEIICHUH (MHIUBHIyaIbHOE, IPUHSATHE
peleHus B IpyIie, IPUHATHE peIeHu rpymnmnoil);

® CaMOCTOSATENBHO COCTaBIISITh AJTOPUTM pelIeHus (QHU3MYECKOW 3aJaud WM  TUlaHa
UCCIIEIOBAHMS C YUETOM MMEIOLIMXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IpeJularaeéMble BapuaHThI pelIeHuil;

e Jies1aTh BHIOOP 1 OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOLIMOHATbHbIH HHTEJIEKT:

e J1aBaTh aJCKBaTHYIO OLEHKY CUTYallMH U MpeasaraTh IiaH e€ n3MEeHEHHS,

® OOBSCHATH TPUYHMHBI JOCTIKCHHS (HEHOCTIDKEHHsS) PEe3yNbTaTOB JESATEIbHOCTH, J/J1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY;

® BHOCHTHb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YHCJIE€ B XOJl BBIIOJHEHUS (PU3HMUECKOTO
UCCIICIOBAaHMsI MM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, W3MEHMBIIUXCS CHUTYallHi,
YCTaHOBJICHHBIX OIMHUOOK, BOSHUKIINX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHE pPe3yibTaTa LI U YCIOBUSM;

® CTaBUTH ceOs HA MECTO JIPYrOro 4YeJoBeKa B XOJ€ CIopa WM AUCKYCCHM Ha HAy4YHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHSI U JIOTUKY IPYTOTO;

e T[pHU3HABaTh CBOE MPaBO HA OMIMOKY MpPH pelIeHUH (PU3NYECKUX 3a]1a4 WIM B YTBEPKICHUAX
Ha Hay4YHbIE TEMbI U TAKOE e MPaBO JIPYroro.

HNPEJIMETHBIE PE3YJBTATHBI
K koHIy 00y4yeHus B 7 kjacce npeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIIHUXCS YMEHUM:



® CIONB30BaTh MOHATHUS: (PU3MUECKUE U XMMUYECKHUE SBJICHUS, HAOJIOJEHUE, SKCIIEPUMEHT,
MOJIeJIb, TUIOTE3d, E€JUHMULBI (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJIa, arperaTtHbleé COCTOSHUS
BemiectBa  (TBEpIOE, IKHIKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWKCHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS, paBHOJACHCTBYOMIAs cuia, Aedopmarus (yrnpyras,
IUIACTHUYECKast), HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

e pa3nmuuarh sBieHUSA (AUQQy3us, TEIUIOBOE [BUIKEHHWE YaCTUI[ BELIECTBA, PaBHOMEPHOE
JBYD)KEHUE, HEPABHOMEPHOE JIBM)KEHUE, UHEPLIMs, B3aUMOJICIICTBHE Tell, pABHOBECHE TBEPJBIX TeEIl €
3aKpeIUIEHHON OCBhIO BpAIllEHUs, Ilepejada JaBieHUs TBEPABIMHU TEJIaMH, XKHUIKOCTSIMHU U ra3ami,
aTMoc(epHOe JaBlieHHUE, MJIaBaHUE Tell, MPEBPALICHUS MEXaHWUYECKON HHEPTUH) 1O ONUCAHHUIO MX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (U3UYECKUX SBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
yrcie GU3NIECKUe SBICHHS B MIPUPOJIEC: TPUMEPHI ABIKEHHS C PAa3IMYHBIMUA CKOPOCTSIMHU B )KMBOH
U HEKUBOW NpUpOAe, NEHCTBHE CHJIBI TPEHUS B NPUPOJE U TEXHHUKE, BIMSHHUE aTMOC(EpHOro
JlaBJIEHHUs] Ha KMBOM OpPraHU3M, IJIaBaHWE PbIO, phlUaru B TeJle YelIOBeKa, IPU 3TOM MEPEBOAUTH
MPAaKTUYECKYIO 33/a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (MPHU3HAKH) (HU3MIECKUX
SIBJIICHHI,

® ONNCHIBAaTh M3YYCHHBIC CBOWCTBA Tel W (DU3WYECKHE SBICHHS, HCHONB3Yysd (U3HyecKue
BEIMYMHBI (Macca, 00bEM, TUNIOTHOCTh BEIIECTBA, BpEMsl, IyTh, CKOPOCTh, CPEJIHSAS CKOPOCTh, CUIIA
YIIPYrOCTH, CHJIa TSDKECTH, BEC Tela, CUja TPEeHHUs, JaBjieHue (TBEPIOro Tela, KUAKOCTH, Iasa),
BBITAJKUBAIOIIAs CWJIA, MEXaHW4YecKas paboTa, MOIIHOCTb, IUJIEYO CHIJIBI, MOMEHT CHIIBI,
KO3 (HULMEHT MOJIE3HOTO JAEUCTBUS MEXaHM3MOB, KHHETHYECKas: U MOTEHIUAIbHAs dHEPrus), Npu
OINMCAaHUU MPaBWIBHO TPAKTOBATh (PU3UUECKHUM CMBICI MCIIONb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U
€IMHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO (PU3HUECKYIO
BEIMYUHY C JAPYTUMM BEIUYHMHAMH, CTPOUTHh I'paUKHU HM3Y4YEHHBIX 3aBUCHUMOCTEH (PHU3HMUECKUX
BEJIMYNH;

® XapakTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS U MPOLECCHl, UCMONb3Yys IpaBHUia
CIIOKEHMsI cuIl (BAOJb OJHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna, IpaBHIIO
paBHOBecHs pbluara (6J0Ka), «30J0TO€ MPABUIIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHHYeCKOil
SHEpIuu, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3alUCHIBATh €0 MaTeMaTHYeCKOe
BBIPAKCHHUE;

® O00BACHATH (pru3MUecKHe SBJICHHUS, NMPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABISTh MPUUUHHO--CIEICTBEHHBIE CBS3H,
CTpPOUTH OOBSICHEHHE U3 1—2 JOrMyecKkWx IaroB ¢ omnopod Ha 1-2 H3y4YEHHBIX CBOMCTBA
(bu3nYecKuX sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

e pemath pacu€THble 3a1aud B 1—2 NeHCTBUS, UCNONb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE
¢u3nyeckre BEIMYMHBI: Ha OCHOBE aHAJM3a YCJOBUS 3aJjauyd 3alMChiBaTh KpPaTKOE YCJIOBHE,
MOJICTABIATh (PU3MUYECKUE BEIMYUHBI B (DOPMYIBI U MPOBOAUTH PACUEThl, HAXOJIUTH CIPABOYHBIE
JaHHbIE, HEOOXOUMBIE I PEIICHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh OJy4YeHHON (pu3ndeckon
BEJIMYHHBI;

® pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (PU3MUECKUX METOAOB, B
ONMCAaHUM HCCIEIOBaHMUS BBIICIATh IPOBEPSEMOE IPENNOJIOKEHUE (TUIOTE3y), pa3nuyarb M
MHTEPIPETHPOBATH MOJTYYEHHBIA pe3yabTaT, HAXOIUTh OIIMOKH B XOJ€ OIBITA, JeaTh BBIBOJBI IO
€ro pe3yibTaraM;

® IIPOBOJAUTH OMBITHI MO HAOIIOACHUIO (U3NYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB TeI:
(GopMyIMpOBaTh NPOBEPAEMBIE MPEANOIOKEHUS, COOMpaTh YCTAaHOBKY U3 IPEIJIOKEHHOIO
000py0BaHus, 3aMIUCHIBATH X0/ ONbITa U (POPMYJINPOBATH BHIBOJIBL;



¢ BLIIOJHATL MPAMBIC HU3MCPCHUA PaACCTOAHHA, BPCMCHHU, MACChl TClIa, 06’béMa, CUJIbBI U
TEMIIEpPaTypbl C HCIOJIb30BAaHUEM AaHAJOrOBBIX W HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHUH;

® MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTU OIHOW (PU3UYECKOW BEIMYUHBI OT JPYroh c
HCIIOJIb30OBAHHUEM TIPAMBIX I/I3MepeHI/If/'I (SaBI/ICI/IMOCTI/I IMyTH PaBHOMCPHO ABMXXYHICIOCA TCJIa OT
BPpECMCHHU [BHWKCHHA TCJId, CHJIBI TPCHUA CKOJBXCHUA OT BCECa TECJIa, Ka4YCCTBA O6pa6OTKI/I
MTOBEPXHOCTEW T€d M HE3aBUCHUMOCTU CHJIbl TPEHUS OT IUIOIIAJNA CONPHUKOCHOBEHUS TEN, CHJIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpy:KEHHOM yacTu Tena
1 OT IINIOTHOCTH KHIAKOCTH, ¢€ HEe3aBUCHMOCTH OT INIOTHOCTH TCJIa, OT FHyGI/IHbI, Ha KOTOpPYHO
MOTPYXKEHO TEII0, YCIOBUH IUIaBaHUS TEJl, YCIOBUN pPAaBHOBECHS phlyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUH Y4eOHOTO HCCIeIOBaHUs, cOOMpaTh YCTAHOBKY W BBINNOJNHITH U3MEpPEHUSs, CIeays
MPEeIJIOKEHHOMY IUTaHy, (UKCUPOBATh pPE3ylbTAaThl MOMYYEHHOW 3aBUCUMOCTU (PUIUUECKHUX
BCJIMYHMH B BHUAC MPCATIOKCHHBIX Ta6JII/III u I‘pa(l)I/IKOB, ACJIaTb BBIBOJIbBI 110 PE3yJibTaTaM
HCCTIEIOBAHUS;

¢ IPOBOANUTH KOCBCHHBIC U3MCPCHUA (I)I/ISI/ILIGCKI/IX BCIIMYUH (HJIOTHOCTI) BCIIIECTBA )KUAKOCTHU U
TBEPOTO Tela, CUJIAa TPEHUS CKOJBXKEHHUs, JaBJICHHUE BO3/yXa, BBITAJIKUBAIONIAs CHUJIA,
JeCTByIONAsl Ha MOTPYKEHHOE B KHUAKOCTh TeNo, KOA(M(GUIMEHT MOJe3HOT0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEIJIOKEHHON HWHCTPYKIUU: TPU BBHINOJHEHUH HW3MEpEHUil coOuparh
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOH BCJIMYHHBI;

e Co0I0/1aTh IIPaBHIIa TEXHUKH 0€30MacHOCTH MPH paboTe ¢ 1abopaTopHbBIM 000PYI0BaHUEM;

® YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAoIIMecss Cocyabl, OapoMeTp, phluar, MOJBMKHBIM M HEMOJBMXKHBIM OJIOK,
HaKJIOHHAS TJIOCKOCTh;

® XapaKkTepHu30BaTh NMPHUHILMUIIBI JEHCTBUS M3YyUEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMICTB C
OMOpPOM Ha MX ONHUCAHUS (B TOM YHUCIIE: NOJIIMITHUKY, YCTPOUCTBO BOJONPOBOA, THIPABIMUECKUN
mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), UCIONIb3Yysl 3HAHUS O CBOMCTBAax
(bu3MYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® TMPUBOANTH MPUMEPHI (HAXOIUTH UH(POPMALIUIO O MIPUMEPaX) MPAKTUUECKOTO HUCIIOIb30BaHUS
(bu3MUeCKUX 3HAHUW B TIOBCETHEBHOW KU3HM I oOecreyeHus: 0e30MacHOCTH MpU OOpaIIeHUH C
npubopaMu W TEXHUYECKHMMH YCTPOMCTBaMH, COXpPAaHEHMsI 3J0pOBbS U COONIOACHUS HOPM
9KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOIIECH cpefie;

® OCYILIECTBJIATh OTOOpP MCTOUYHHMKOB MHQOpManuu B VHTepHETe B COOTBETCTBUU C 3a/laHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHMM M TYTEM CpaBHEHUSA Pa3IMYHBIX
HMCTOYHUKOB BBIACIATh HMH(DOpPMAIMIO, KOTOpasl SBISETCS MPOTUBOPEUYMBONW MIU MOXKET OBITh
HEJI0CTOBEPHOI;

® JCMOJB30BaTh MPHU BBIIOJHEHUH YYEOHBIX 3aJaHUNl HAyYHO--TIOMYJSIPHYIO JUTEpaTypy
(bu3MYeCKOTo Cco/iep KaHUsl, CIIPaBOYHbIE MaTepUalbl, pecypchl cetu MHTepHeT, BIajeTh npuéMamMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

® co37aBaTh COOCTBEHHBIE KpaTKHE NHCBMEHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBEe 2—3
HMCTOYHUKOB HH(QOpMAIMK (PU3MUECKOTO COAEepXKaHUS, B TOM 4YHCIEe MyOJUYHO JeiaTh KpaTKue
COOOIIEHUsI O pe3ylbTaTaXx NPOEKTOB WM YYEOHBIX HCCIEIOBAaHUIM, TpPU 3ITOM TI'PAMOTHO
UCTOJIb30BAaTh W3YYEHHBIH TMOHATUHHBIA anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHHE
MpEe3EHTALNEN;

® [IpH BBIOJHEHUH YU4EOHBIX MPOEKTOB U UCCIEIOBAHUN paclpeeniaTh 00sI3aHHOCTH B TPYIINE
B COOTBETCTBUM C IIOCTaBICHHBIMHM 3aJa4aMM, CICAUTh 32 BBIIOJIHEHUEM IUIAHA JEHCTBHIA,



aJIecKBaTHO  OLIEHMBaTh COOCTBEHHBIM BKJaJ B  JI€ATEIbHOCTh TPYIIbI, BBICTPAaUBaTh
KOMMYHHMKATUBHOE B3aUMOJICHCTBUE, YUUTHIBasi MHEHHE OKPYKAIOIIHX.

K koHIy o0y4yenus B 8 kiacce npeiMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® CIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U MOJIEKYII,
arperaTtHble COCTOSIHMSI BEIIECTBA, KPHUCTAUIMYECKWE W aMOp(HBIE Tela, HACHIIICHHBIH U
HEHACBILIECHHBIA Map, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEprus, TEIJIOBOU
JBUTaTEIb, DSJEMEHTAPHBIA JJIEKTPUYECKUH 3apsisl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKUA U
TUDJIEKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIE;

e pa3nuyarh sBJIEHUS (TEIJIOBOE pACUIMPEHHUE U C)KaTUe, TeIUIoNepeadya, TEIUIOBOE
paBHOBECHE, CMauMBaHHME, KaNWUISPHbIC SIBICHUSA, HCIApEeHUE, KOHACHCALUA, IUIaBICHUE,
KpucTainu3anus (OTBEpJCBAaHUE), KUIEHHUE, Temonepeaaya (TErIONPOBOJAHOCTh, KOHBEKIIHS,
U3JIy4yeHUe), JJIEKTpU3alMsl TeJl, B3aUMOJEWUCTBUE 3apsl0OB, NEHCTBUS 3IIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBE MarHUTOB, JEWCTBUE MAarHUTHOIO IOJISI Ha IPOBOJHUK C
TOKOM, JJIGKTPOMAarHWTHas WHIYKIHs) IO OINHUCAHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIMUX JAaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
yucne Gu3MYecKre SBJICHHS B MPUPOE: MOBEPXHOCTHOE HATSHKEHUE M KANWIUISIPHBIC SIBICHUS B
IpUpOJE, KpUCTAUIbl B Ipupoje, uzinydenue ColiHLa, 3aMep3aHue BOJOEMOB, MOpPCKUE OpH3bI,
o0Opa3oBaHNE POCHI, TyMaHa, UHEs, CHETa, JEKTPUYECKHUE SIBICHUS B aTMOcdepe, AIIEKTPHIECTBO
KHMBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Jpel( MoIt0CcoB, POJib MATHUTHOTO TIOJIS JUIS SKU3HU
Ha 3emJie, MOJISIPHOE CUSTHHE, IIPU 3TOM MEPEeBOAUTH NMPAKTHUYECKYIO 3a7auy B y4eOHYI0, BBIJIEISATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI;

® ONKCHIBaTh M3Y4YEHHBIE CBOMCTBAa Tel W (PU3NYECKHE SBICHMS, UCHONb3ysd (u3nuyeckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS 3HEPIus, KOJIUYECTBO TEIUIOTHI, yJEJIbHAas TEIJIOEMKOCTh
BELIECTBA, yJelbHas TEIUIOTa IUIaBJIEHUS, Y/AeIbHAs TEIIoTa MapooOpa3oBaHus, yaeabHas TEIoTa
CropaHusl TOIIMBA, KO3((PUIMEHT MOJEe3HOro JAEHCTBHS TEIUIOBOM MAIMHbBI, OTHOCHUTEJIbHAS
BJIQKHOCTh BO3/lyXa, OJJIEKTPUYECKUH 3aps], CWJIa TOKa, DJJEKTPUYECKOE HAIpPsOHKEHUE,
CONPOTUBIIEHUE MPOBOAHMKA, YJEIbHOE CONPOTHUBJIEHHE BeEIleCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKA), IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HUCIOJIb3yEMbIX
BEJIMYMH, O0O3HAYEHUS M €AMHUIBI (PU3UYECKUX BEIMYMH, HAXOIUTH (POPMYIbI, CBS3bIBAIOIINE
JaHHYIO (U3WYECKYI0 BEJIMYMHY C JpPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduKu H3yYEHHBIX
3aBUCHUMOCTEHN PU3NYECKUX BETUYNH;

® XapaKTepHU30BaTh CBOWCTBA TeJ, (U3UUYECKUE SIBJICHUS U IPOLECCHI, UCIOJB3YsI OCHOBHBIE
MIOJIOKEHUS MOJIEKYJSIPHO--KUHETHYECKON TEOpUU CTPOEHUS BELIECTBA, NMPUHIUI CYNEPIO3UINH
noJiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsijia, 3aKkoH OMa /I yJacTKa LelH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs! YHEPTUHU, IPU STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
U 3aIlUCBIBATh €r0 MaTEMaTHYECKOE BBIPAKEHHUE;

® O00BACHATH (PU3NYECKHE MPOLIECCH U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTYaIHil
MIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BbIABIATh NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE W3 1—2 JIOTMYECKHMX MIArOB C OMOpPOM Ha 1—2 WM3YYEHHBIX CBOWCTBA (HU3UYECKUX
SABJICHHUM, (PU3UUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemath pacu€THbIC 3a/1aydl B 2—3 NEHCTBUS, UCMONb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHAJM3a YCJOBUS 3aJlauydl 3alMChIBaTh KpPaTKOE YCJIOBUE,
BBISIBJISATH HEJIOCTATOK JAHHBIX JJIS PEIICHUS 3a/1a4H, BEIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE



IS €€ pelIeHus], IPOBOAUTE PACYETHI U CPABHUBATH MOJYYEHHOE 3HAUCHHUE (PU3MUECKON BEITMUMHBI
C U3BECTHBIMHU JaHHBIMU;

® pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (PU3NYECKHX METOJIOB,
HCIOJIb3YSl OIKMCAHUE MCCIEA0BAaHUS, BBIACIATH IPOBEPSEMOE IIPENIIOJIOKEHUE, OLIEHUBATh
IIPaBUIILHOCTD MOPsKA IPOBEACHUS UCCIIEI0BaHMUs, 1€1aTh BBIBOADI;

® [IPOBOJAUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUNA WM (PU3MUYECKUX CBOMCTB Tel
(kanuJUIApHBIE ABJICHMS, 3aBUCUMOCTD JIaBJICHUs BO3/1yXa OT €ro 00béMa, TeMreparypbl, CKOPOCTH
Iporecca OCThIBAHHWS M HarpeBaHMsl NPU HU3IY4YEHUU OT LBETa M3JIydaroulei (Ioryiomarouie)
MOBEPXHOCTHU, CKOPOCTh UCIIAPEHHUS BOABI OT TEMIIEPATYPHI KHUIKOCTH H IJIOMIAN €€ MOBEPXHOCTH,
QJIEKTpHU3AMA TN W B3aUMOACWCTBUE AIIEKTPUUYECKUX 3apsA0B, B3aMMOACHUCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJU3allisl MArHUTHBIX I10JIEH MOCTOSHHBIX MAarHUTOB, JI€HCTBUS MAarHUTHOIO IOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABHUIraTelsl MOCTOSHHOIO
TOKa): (POPMYJIMPOBATH MPOBEPSEMBIE MPEIIOIOKEHHS, COONPATh YCTAHOBKY M3 IMPEIIOKEHHOTO
000pyI0BaHUs, OIMCHIBATH X0 ONBITA M (HOPMYITHPOBATH BBIBOIBI;

® BBINOJHITH NPSIMbIE U3MEPEHUSI TEMIIEPaTyphbl, OTHOCUTEIILHONW BIAKHOCTH BO3IyXa, CHIIBI
TOKa, HAIMPSDKEHHsI C MCIOJIB30BAaHUEM aHAJIOTOBBIX NMPHOOPOB M aTYNKOB (DPM3UYECKUX BEIHYHH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM aOCOIIOTHON MOTPELIHOCTH;

® [POBOAWUTH HCCIICAOBAHUE 3aBUCHMOCTH OIHOM (U3MYECKOH BEIWYMHBI OT JPYro C
UCIOJIb30BAHUEM NPAMBIX W3MEPEHUH (3aBUCUMOCTb COINPOTHBIICHHS MPOBOJHMKA OT €ro JUIMHBI,
IJIOLIA/IA TIOTIEPEYHOI0 CEYEHHS U YJIEIbHOIO COMPOTUBIICHHUS BEIIECTBAa IIPOBOJAHUKA, CUIIBI TOKA,
UIYIIEro Yepe3 NPOBOJHUK, OT HANPSKEHHsI Ha MIPOBOJAHMKE, UCCIIEOBAHHUE OCIIEI0BATEIILHOTO U
MapajuieIbHOTO COEIMHEHUN MPOBOJHUKOB): TUIAHUPOBATh HCCIEA0BaHUE, COOUPATh YCTaHOBKY U
BBINOJIHATE U3MEPEHUs, cielys MpeJUIoKeHHOMY IUIaHy, (UKCUPOBAaTh Pe3yJbTaThl MOJy4YEeHHON
3aBHCUMOCTH B BHJIE TaOJIUI] U TpaMKOB, JeaTh BEIBOJBI IO pe3yJIbTaTaM UCCIIEI0BaHMS;

® MPOBOJAWUTH KOCBEHHBbIE H3MEpPEeHHUs (U3UUECKUX BeIMUYUH (yAelIbHas TEIMIOEMKOCTb
BELIECTBA, COIPOTUBIICHUE IPOBOIHUKA, pad0Ta ¥ MOIIHOCTh JIEKTPUUYECKOr0 TOKA): MIIAHUPOBAThH
W3MEpeHHus, cOOMpaTh JKCIIEPHUMEHTAILHYIO YCTAHOBKY, CJEIysl MPEUIOKEHHOW HHCTPYKIUH, U
BBIUUCIISATh 3HAUE€HUE BETUUUHBI;

e co00/1aTh IpaBHUJia TEXHUKHU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;

® XapaKTepHU30BaTh MPHUHIUIBI JIEHCTBUS M3yYCHHBIX NMPUOOPOB W TEXHHYECKHX YCTPOWCTB C
OTIOpO Ha WX OMHCAHUS (B TOM YHCJIE: CHCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHa,
amIepMeTp, BOJBTMETpP, CUYETUMK HIIEKTPHUUECKOW DSHEPrHM, 3JIEKTPOOCBETUTENIbHBIE IMPHOOPHI,
HarpeBaTeibHbIe JEKTPONPUOOPHI (IPUMEPHI), HIEKTPHUUECKUE MPETOXPAHUTENH, IIEKTPOMArHuT,
AJIEKTPOABHUTATENh TIOCTOSHHOTO TOKA), WCIOJB3ysl 3HAHUS O CBOMCTBAX (PM3UYECKUX SBICHHHA U
HeoOxouMble (hHU3HUECKHe 3aKOHOMEPHOCTH;

® pacro3HaBaTh NMPOCTHIE TEXHHUYECKUE YCTPOHWCTBA M M3MEPHUTEIBHBIC MPHOOPHI IO CXeMaM H
CXEMaTHUYHBIM PUCYHKaM (KHJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUraTeNhb
BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbl JJIEKTPUUYECKHX Iemnen ¢
MOCJIeI0BATEIbHBIM U NapasuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3iindasi yCIOBHbIE 0003HAUEHUS
JIEMEHTOB JICKTPUUYECKHX LIeTIEH;

® [PUBOJUTH MPUMEPHI (HAXOAUTh UH(OPMAIMIO O TPUMEPAX) MPAKTHUYECKOTO UCIIONIb30BAHUS
(bU3UYECKUX 3HAHUH B TIOBCEAHEBHOM XU3HM I oOecrieueHuss O€30macHOCTH TIPH OOpaIeHuu ¢
npubopaMu M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAaHEHMS 370POBbS M COONIONEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEH CPELIE;



® OCYIIECTBIATh MOWCK WHpopManuu (usmdeckoro copepxkanus B VHTepHETEe, Ha OCHOBE
UMEIOIUXCS 3HAHUM U MyTEM CpaBHEHUS JOMOJHUTEIBHBIX UCTOUHUKOB BBIICISATH MHGOPMAIIHUIO,
KOTOpasi SIBISETCS MPOTHBOPEUMNBOM MIIM MOKET OBITh HEIOCTOBEPHOU;

® JCIOJb30BaTh IPHU BBINOJHEHUU YYEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy
(U3HUECKOTO CO/Iep KaHUS, CIIPABOYHBIC MaTEpUalbl, pecypchl cetu MHTepHET, BIajeTs npuéMamu
KOHCIIEKTUPOBAHHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOH CHCTEMBI B JIPYTYIO;

e co3maBaTh COOCTBEHHBIC IMCHMEHHBIE W KpaTKUE YCTHBIE COOOMmIeHUs, 0000
MH(OPMAILIUI0O M3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COJEPIKAHUS, B TOM YHCIEC MyOIUIHO
MIPEJICTaBIATh PE3YyIbTaThl IPOEKTHOM WIIM UCCIIEeI0BATENIbCKON NESTEILHOCTH, IPU ATOM IPAMOTHO
UCIIOJIb30BaTh HM3yYCHHBIH MOHATUHHBIA amnmapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
MpE3EHTALNEN;

® MpU BHINOJHEHUM Y4YEOHBIX TMPOEKTOB H HCCIEAOBAaHUN  (DU3HMUECKHUX MPOIECCOB
pactpenenaTh 00S3aHHOCTH B TPYIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/Ia4aMHM, CICIUThH 32
BBHITIOJTHEHUEM IUTaHA JIEHCTBUN U KOPPEKTHUPOBATH €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA]l
B JIEATEIbHOCTD TPYIIIBI, BEICTpPAaBaTh KOMMYHHUKATUBHOE B3aUMOCHCTBHE, MPOSIBIISISI TOTOBHOCTh
paspemath KOHQIHKTHL.

K koHIry o0yueHust B 9 kjacce mpeIMETHBIC PE3YJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

® HCNOJB30BaTh TIOHATHSA: CHCTEMa OTCYETa, MaTepwalbHas TOYKA, TPACKTOPHS,
OTHOCHUTENIbHOCTh MEXaHHYeCKOro ABMXEHHUs, nedopmarus (ympyras, IJacTHUecKas), TpEHHeE,
LEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh W TMEpEerpy3kd, IMEHTP TIKECTH, aOCOITIOTHO
TBEpPAOE TEJO, IEHTP TSHKECTH TBEPJIOTO Tella, PAaBHOBECHE, MEXAaHMUYECKHE KOJICOAHWS W BOJIHEI,
3BYK, HH(PaA3BYK U YIBTPA3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IITKAJIa 3JICKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh U JaJbHO30PKOCTh, CIEKTPHI MCIYCKaHMs W TMOTIIONIEHUs, aibda-, 6eta- U ramMma-
W3ITy4eHUsl, U30TOIBI, SiIepHAst YHEPTeTHKA;

® pa3nuyarth sBIEHUS (paBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBHYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE TBUKEHHE, CBOOOHOE MaJieHHue Tel, paBHOMEPHOE ABM)KECHUE
10 OKPY)XHOCTH, B3aWMOJCHCTBHE TEJ, PEAKTHBHOE JIBIDKEHUE, KOJICOATEILHOE JIBYIKCHHE
(3aTyxaronme W BBIHYKJICHHBIC KOJICOAHWs), PE30HAHC, BOJTHOBOE JBW)KCHHE, OTPAXKCHHE 3BYKA,
MPSMOJUHENHOE paclpoCTpaHEHHe, OTPAKEHUE U TMPENOMIIEHHE CBETa, IOJHOE BHYTPEHHEE
OTpakKeHHE CBETa, pa3loKeHHue OeIoro cBeTa B CHEKTP U CIOXKEHHE CIEKTPAIbHBIX IIBETOB,
JTUCTIEPCUST CBETa, ©CTECTBEHHAs paJMOaKTHBHOCTh, BO3HHUKHOBCHHE JIMHEHYATOTO CIIEKTpa
W3JTydeHUs) TI0 ONMHCAHHWIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OITBITOB, JEMOHCTPHPYIOIIHX
JTaHHOE (PU3UUYECKOE SIBICHUE;

® pacro3HaBaTh MPOSBIICHUE M3YYCHHBIX (U3MUYECKUX SBJICHHHM B OKpYXaromem Mupe (B TOM
gucne (Qu3ndeckue SBICHUS B MPHUPOJE: MPWIMBBI M OTIUBHI, JIBIbKeHHE MiaHeT ConHeyHOU
CUCTEMBI, PEAKTHBHOE [IBIDKEHUE IHKHBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHNE, CEHCMUYECKHE BOJIHBI, ITYHAMH, 9XO0, [IBETA TEJI, ONTUYCCKUE SIBICHUS B MIPHUPOJIC,
OMOJIOTHYeCKOe JICHCTBUE BHJUMOTO, YIbTPAa(QHOIETOBOTO W PEHTICHOBCKOTO H3JIyYCHUH,
€CTECTBEHHBIN PaMOAKTUBHBIA (POH, KOCMUYECKHE JIyUd, PAJIMOAKTUBHOE H3ITYYCHHE MPUPOTHBIX
MUHEPAJIOB, JCHCTBUE PAIMOAKTUBHBIX M3ITYYCHHUN HAa OPraHU3M 4YeJIOBEKa), IPU 3TOM MEPEBOIUTH
MPAKTUYECKYI0 3a7a4y B Y4eOHYIO, BBIJCISTH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKH) (U3HUECKUX
SIBJICHHI,

® OIHKCHIBaTh HM3YyUYEHHBIE CBOWCTBAa Tel U (U3MYECKUE SBJICHUS, HCHONB3YS (pu3mueckue
BEJIMYMHBI (CpPellHsAS U MTHOBEHHAs CKOPOCTh Tejla NMpPU HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHUE,
nepeMenieHne, myTh, YIiIoBas CKOPOCTh, CHJIa TPEHUs, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHUE



CBOOOJHOIO Ma/IeHMsI, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CUIIbI, MEXaHWYECKas paboTa U MOILHOCTD,
IIOTEHLIMAJIbHAs 3HEPIUs Teja, MOJHATOrO HaJ IOBEPXHOCTHIO 3€MIIM, NOTEHLUAIbHAs SHEprus
C)KATOM MpYKUHBI, KHHETUYECKAsl HHEPrusi, IOJIHA] MEXaHWYECKas SHEprus, MEepuoj] M 4acToTa
Kosie0aHUH, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, I10Ka3aTellb
IIPEJIOMIIEHUS CPEbl), IPU ONMCAHUM MPABUIIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCHOJIb3YEMBIX
BEJIMYMH, O0O3HAYCHUS M EAMHUIBI (PU3UYECKUX BEIMYHMH, HAXOJUTH (POPMYIIBI, CBS3bIBAIOIINE
JaHHYIO (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpadUKU H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

® XapaKTepHU30BaTh CBOWCTBAa Tejd, (U3MYECKHUE SIBICHUS W TPOLECCH], HCIOJIb3ys 3aKOH
COXPAaHEHMsI PHEPIuH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLUI CYNEpHO3ULUH CHJI, NPUHLUI
OTHOCHUTENbHOCTHU [ anunest, 3akoHbl Hbr0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMsI 3apsI0BOT0 U MAaCCOBOIO UMCEIN MPHU SIIEPHBIX PEAKIIMIX,
IpU STOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTH4YecKoe
BBIPa)XEHUE;

® O00BACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIHi
IPAKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: BBIABIATh NPUUYMHHO--CICICTBEHHBIC CBS3H, CTPOMUTH
00BbsICHEHHE W3 2—3 JIOTMYECKMX IIaroB C OMOPOH Ha 2—3 W3YyYEHHBIX CBOMCTBAa (DHU3MUYECKHX
SBJICHHH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiarh pacy€THbIE 3aJauyd (ONMMPAOLIMECS HA CUCTEMY K3 2—3 ypaBHEHHUI), HMCIONb3Yd
3aKOHBI U (hOPMYIIBI, CBs3BIBAIOIINE (DU3MYECKHE BEITMUMHBI: Ha OCHOBE aHAM3a yCJOBHUS 3a]laud
3alUCBIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLIME WM H30BITOYHBIE JaHHbIE, BBIOUpPATh
3aKOHBl M (QOPMYINIbI, HEOOXOOUMBIE Ui pelIeHHs, NPOBOAUTH pacuéTbl U OLEHUBATh
PEATMCTUYHOCTh MOIYYEHHOT'O 3HaYEHUS] PU3NYECKON BEJTMUHHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh NMPH MOMOUIM (PU3UYECKHX METO/OB,
UCIIOJIb3YSl OINKCAaHUE MCCIENAOBaHUs, BBIICISATh IPOBEPSIEMOE MPEANOIOKEHHE, OLIEHUBAThH
MPaBWIbHOCTh TOPSAKA TPOBEIACHUS MCCIEIOBAHUS, JelaTh BbIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOCHUN U OTIBITOB;

® [POBOJUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SIBJICHMM WM (PU3MUYECKUX CBOMCTB Tel
(u3ydeHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHUs SHEPruH, 3aBHCUMOCTh IepHoJa
Koje0aHui MPYKMHHOIO MasgTHHUKA OT MAaccChl rpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJbIX KOJeOaHWH, MPSIMOJIMHEMHOE pachpoCTpaHEHUE CBETa, paslIoKeHHE Oeloro
CBETa B CIIEKTpP, M3YUYEHHE CBONCTB M300pa)K€HUs B IJIOCKOM 3€pKaje M CBOMCTB M300pakeHUs
npeaMera B coOMparolield JTuH3e, HaOII0AeHHe CIUIOIIHBIX U JMHEHYaThIX CHEKTPOB M3IYUYEeHHUs):
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY U3 M30BITOUHOrO Habopa 00OpynOBaHUS, ONMHMCHIBATH XOJI
OTIBITa U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI;

® POBOJUTH MPH HEOOXOAUMOCTH CEpHUIO MPSAMBIX W3MEPEHUil, Onpenenss cpeHee 3HaUeHHe
n3MepsieMoil BenMuuHBl ((POKyCHOE paccTosiHME coOHparolieil JUH3bI), 0OOCHOBBIBATH BBHIOOP
criocoba u3MepeHus (M3MepUTEIbLHOro Mpudopa);

® [POBOJIUTH UCCIENOBaHHE 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH C MCIOJIB30BAaHUEM IPSIMBIX
U3MEpeHui (3aBUCHUMOCTh IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBUKEHHUU 0e3 HavyaJbHOH
CKOpOCTH, Teprojia KojeOaHHi MaTeMaTHYECKOro MasTHUKA OT JUITMHBI HUTH, 3aBUCHMOCTH YTJia
OTPaKEHMsI CBeTa OT yIVla MaJAEeHUS W yria IpeloMIIEHUS OT yIyla MNaJeHus): IJIaHUPOBATh
HCCIIEIOBAaHNE, CAMOCTOSTENIbHO COOMpaTh YCTAHOBKY, (PMKCHPOBATh pE3yJbTAaThl IOJy4YEHHOH
3aBUCUMOCTH (PM3UUYECKUX BEIMYMH B BHUJE TAOMUI] U IpadUKOB, JIEIaTh BHIBOJBI 110 pe3yJbTaTaM
HCCIIEIOBaHMS;



® IPOBOJUTH KOCBEHHBIC M3MEpPEHHs (DPU3NYECKUX BEIHYUH (CPEOHsSI CKOPOCTh M YCKOpPEHHE
TeNa MpU PaBHOYCKOPEHHOM JABMKEHHM, YCKOPEHHE CBOOOJHOIO MaJeHHUs, KECTKOCTb MPY>KUHBI,
KOX(Q(QUIHUEHT TPEHHsS CKOJbXKEHHs, MeXaHudeckas paboTa W MOLIHOCTb, 4YacTOTa WU MEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOTo M MPYXKMHHOTO MAasTHUKOB, ONTHYECKas CUiia COOMPAIOLICH JIMH3HI,
palMOAaKTUBHBIM (OH): IUIAHUPOBATh HM3MEPEHMs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY WU
BBINOJIHATh MU3MEPEHUs, Cleys NPEJIOKEHHON MHCTPYKLUH, BBIYMCIATh 3HAYEHHUE BEJIMYMHBI U
AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOM IMOTPELTHOCTH U3MEPEHUN;

e co0r0AaTh MpaBUIa TEXHUKU 0€30M1aCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

® pa3nMuyaTh OCHOBHBIC INPHU3HAKM H3YyUEHHBIX (U3NYECKUX MOJENEH: MaTepuajbHas TOUKa,
a0COJIIOTHO TBEPJOE TENI0, TOUEUHbII MCTOYHUK CBETA, JydY, TOHKas JIMH3a, IJIaHETapHas MOZEIb
aToMma, HyKJIOHHAsl MOZIeJTb aTOMHOTO sI/Ipa;

® XapakTepHU30BaTh MPHUHLUIBI JIEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUUYECKHX YCTPOWCTB C
OMOpO Ha WX omucaHus (B TOM YHCIE: CHHIOMETP, AATYMKH MOJIOKECHHS, PACCTOSHHUS |
YCKOPEHUs, paKkeTa, 3X0JI0T, OUKH, IEPUCKOI, (poToanmapar, ONTUYECKHE CBETOBO/IbI, CIEKTPOCKOII,
J03UMeTp, Kamepa BuibcoHa), Hcmosb3ys 3HaHUS O CBOWCTBaX (U3MYECKMX SIBJICHUH U
HE00X0AUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

® CIOJb30BaTh CXEMbl M CXEMaTHUHbIE PHCYHKHM H3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
M3MEPUTENIBHBIX TPUOOPOB U TEXHOJOTHYECKUX MPOLECCOB MPH PEIICHUH Y4eOHO--TIPAKTHUECKUX
3aja4, ONTUYECKHE CXEMBI Ul IOCTPOCHHUSI M300paKEHUH B IJIOCKOM 3€pKalle W CcOoOMparomei
JIMH3E;

® TIPUBOJUTH MPUMEPHI (HAXOAUTh HH()OPMAIMIO O TPUMEPAX) MPAKTHIECKOTO UCIIONb30BaHUS
(¢u3nYecKUx 3HAHWH B TIOBCEJHEBHOW KM3HU Ui oOecrieueHHs] 0€30MacHOCTH MPH OOpAIlEeHUU C
npubopaMM M TEXHUYECKMMH YCTPOWCTBAMH, COXPAaHEHMS 370pOBbS M COONIOJEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cperie;

® OCYIIECTBIATH IMOMCK HMHpopMauuu  (u3ndyeckoro coaepxkanus B  VHTepHere,
CaMOCTOSITENTFHO (OPMYIHPYsT TIOMCKOBBIN 3aIpoC, HAXOIUTh IYTH ONPENEICHUSI JTOCTOBEPHOCTH
MOJTyYeHHOM NH(OpMAIMK HAa OCHOBE MMEIOIINXCS 3HAHUN M TOTIOJTHUTEIHHBIX UCTOYHUKOB;

® CIIONB30BATh MPH BBIIOJHEHUH YUYEOHBIX 3aJaHUl HAYYHO--TIOMYJSPHYIO JIHTEPaTypy
(bu3MYECKoro coJiepKaHus, ClipaBOYHbIE MaTepHabl, pecypchl cetu HTepHeT, BlaaeTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO037aBaTh COOCTBEHHBIC NMHUCHBMEHHBIE M YCTHbIE COOOILIEHHMS Ha OCHOBE MH(pOpMAlUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJEpXKaHMs, IyOJMYHO TPEACTaBIATh pPe3yJIbTaThl
MIPOEKTHON WIJIM UCCIIEOBATEIILCKOM NEATELHOCTH, TIPH 3TOM TPAMOTHO HCIIOIh30BATh N3YUEHHBIH
MOHATUIHBIN anmapaT W3y4aeMoro paszena (GU3MKU U CONMPOBOXKAATH BBHICTYIUICHUE TTPE3CHTAIEH
¢ yuéToM 0cOOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXUJIKOCTIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmorexka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
. 1
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000IIAKOIIM I MOAYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:yT:eHnﬂ :)Ig[?ai(();];fenbﬂme
padoThI padoTshI
pecypcsl

1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl

2 Ou3nyecKue sIBICHUS 1

3 du3nYecKue BEIIMYNHBI U UX 1
U3MEPEHUE
Jlaboparopnas pabota «Onpenenenue

4 MOKa3aHUH U3MEPUTEITHLHOTO 1 1
npudopa»

MeTo1bI HAy4YHOTO MTO3HAHHUS.

5 Onucanue (i)[:SI/IIIeCKI/IX SIBIICHUM C 1 bubnuorexa LIOK
HOMOIIBIO MOJIEIIeH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "IIpoepka

5 TUTIOTE3bI: JAILHOCTH MOJIETA IITAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblIe BHICOTA ITycKa"

Crpoenue BeniectBa. ONBITHI, BuGmrorexa IOK

7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1
CTpoeHIE BemecTBa https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHre JacTHI] BEIIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OMBITH IO 1 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

HaOJII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»

10 ArperaTHble COCTOSIHUS BEILIECTBA
OCco00OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O0001IEHHE 110 pa3aeny bubnmoreka [JOK
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEILIECTBA
MexaHn4eckoe IBUKCHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE bubmorexa LHOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 C .E
KOPOCTD. LAHIHHIL CKOPOTTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyti u BpeMEeHH BYKCHHS bubmorexa LHOK
vt P A https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[TmoTHOCTE BemiecTBa. PacueT macchl bubmuorexa [JOK
16
1 00beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparophnas pabota «Onpenenenue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3agad nmo treme "[lnoTHOCTH bu6mmoreka [IOK
BenecTna" https://m.edsoo.ru/ff0al123c
Cuita kak XapakTepHUCTHKA
19 B3aumoaencteus ten. Cuma
yrnpyrocti. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBHCUMOCTH PaCTSIKEHHUSI

(medopmanium) py>KUHBI OT



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

IIPUIIOKEHHOMN CUIIBD»

21 SAsnenune Tarorenus. Cuna TSHKECTH
CBsi3b MEX]Iy CUJION TSKECTH U

22 Maccoii Tena. Bec Tena. Pemienune bubmmorexa LIOK

e ) \ https://m.edso0.ru/ff0al778
3anad 1o reme "Cua TSxKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
OU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Nsmepenne cuit. JluHamomeT

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJ, HallpaBJIEHHbIX
26 10 OJTHOM IPSIMOI bubmorexa [JOK
L P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemenue 3anay no teme
"PaBHoneiicTByromas cui"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnuoteka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCHMOCTH CHUTBI TPEHHS

29 CKOJIb>KEHUS OT CUJIBI IaBIICHUS U bubmmorexa [OK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAOIINXCS
IOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHne
PaBHOJICHCTBYIONIEH CHUIIBI
Pemenue 3agau no remam: «Bec

bu6nmoreka [JOK
31 Tenay, «I'paduueckoe n3o0paxkeHue

cuny, «Cunsly, «PaBHOIEHCTBYIOIIAS

https://m.edsoo.ru/ff0alde0



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

CHUIID»

KonTponbhas pabota no remam:
«Mexanunueckoe qBUKeHUe», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['padpuueckoe n3o0pakeHue CUI»,
«Cunly
33 JHanenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIeHUs ra3a oT 00bEMa bubmmorexa [TOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaya naBieHust TBEPALIMUA
35 TeJ'IIZIMI/I KUJIKOCTSIMHU U I;aSaMI/I bubmmorexa [TOK
> KHA ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackains
36 JlaBiieHWE B AKUJIKOCTH U Ta3e, bubnnoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHJILI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3aigaud nmo teme «/laBnenue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH ITackamnsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Co00
OODIHATOTIHECH COCY N https://m.edsoo.ru/ff0a2970
39 I'mpapaBnudeckuii mpecc bubmiorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUIKOCTHBIM HAcOC
ATMocdepa 3eMu 1 IPUYUHBI €€ bubnnorexka [JOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubnmnorexa [JOK

JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a
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H3mepenne atMoc(hepHOTo JTaBJICHHS.

bubmuorexa [JOK

43 OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepouns. Atmocdeproe bubnnoreka HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UJIKOCTH U Ta3a HA
47 IIOTPY>KEHHOE B HUX TEIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopunas pabota «Onpenenenue
48 BBITAJIKUBAIOIIICH CUJIBI, bubmuorexa [JOK
JEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlaGopatopHast paboTa 1o Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMA MOTPYyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YaCTH TeJlay
bu6nmoreka [JOK
50 Hnapatie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHUE JIOJIKU U
onpezeeHue e€ rpy30noabEMHOCTH"
59 Pemenue 3agau nmo remam: «IlnaBanue bubmuorexa [JOK

cynoB. BoznyxomnnaBanue,

https://m.edsoo.ru/ff0a3654
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«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
Y Ta30B»

KonrtponsHas pabora o teme

53 «/laBrieHue TBepIBIX TEN, JKUIKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexareckas padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormg0CT®. EAHHaTE: MOmEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 IIPH 1
noawséMe 1o jectHuue"

57 [Ipocteie MexaHnu3Mmsl. Poryar.

PaBHOBeCcHE cun Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnnorexka [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3asa4 1mo Teme «Y CIOBUS bu6mmoreka [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddurment nonesHoro nercTpus
Mexanusma. Jlaboparopnas padota

60 . 0.5
«M3mepenune KII/ HaknoHHOM
MIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
mortaHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusi. bubnnorexka [JOK

Kunernueckas u IIOTCHIMAJIbHAasA

https://m.edsoo.ru/ff0a4252
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SHEeprus

63

64

65

3aKOH COXpaHECHHSI MEXaHUYECKOH
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeEMe
"DKCIEpUMEHTAILHOE ONPEICTICHUE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHLIUAIbLHON YHEPTUH MTPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
IJIOCKOCTH"

Pemenue 3agau nmo kypcey 7 kiacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

66

67

WroroBas koHTposbHAs paboTa

[ToBropenue. Pabora ¢ Tekctamu 1mo
teme "JlaBieHue TBEPABIX TEN,
JKUOKOCTEN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

[ToBTropenue. Pabora ¢ TekcTamu 1mo
Teme " MexaHn4ecKkoe JIBIKECHHE.
Pa6ora. MouHocts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
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https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256

MTOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOTO, JKUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
AKHUJIKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEIL[ECTBA HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH
Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LIOK

P P https://m.edsoo.ru/ff0a5800
CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
TemoBoe pacmmpeHne u cxaTue.
Temnepatypa. CBs3b TEMIIEPATYPBI CO 1 bubnnorexka [JOK
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS https://m.edsoo.ru/ff0a5a26
YaCTHI]
Bxoanas konTponpHas pabora 1 1
Buytpennss sneprus. CriocoOsl 1 bubnuorexa [IOK

W3MEHEHUS BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60
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bubmuorexa [JOK

10 Buget Terionepeain https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuoteka [JOK
yIeJIbHON TEMI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmnorexa [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlaGopatopHnas pabota "Onpexnenenue bubnnorexka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bu6nmoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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https://m.edsoo.ru/ff0a7088
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https://m.edsoo.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a740c

21

Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEpPaTypPhbl KUTICHUS
oT aTMOC(EepHOTO JaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIAJKHOCTH BO31yXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpenenenue
BJIAJKHOCTH BO3]1yXa

[TpuHIUIIBI pabOTHI TEIJIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TenoBrle ABUTATEIN U 3alllUTa
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX ITPOIECCax

27

28

29

[ToaroroBka K KOHTPOIBHOM paboTe
o TeMme "TenaoBnie ABICHUS.
N3menenune arperaTHbIX COCTOSTHUIM
BemecTsa"

KonTponbHas pabota mo Teme
"TenoBele ABlIeHus. M3Menenue
arperatHbIX COCTOSIHUM BemecTna'

Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue "DaeKTpu3aIus
TeJ UHAYKIUEN U TIPH



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

COMPUKOCHOBEHUH"

B3anmoneiicTBre 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

39 HanpsiskeHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocurenu snexTpuueckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXPAHEHUS JICKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHHE bubnnoreka [JOK
CBOMCTB JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHnkmn bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIe¥cTBHSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO TOJI Ha TPOBOJIHUKHU 1
U JUAJIEKTPUKA"
DNEeKTPUYECKUM TOK B METaJlJIax, bubnmuorexa [JOK

39
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKkas 1iernb U €€ COCTaBHbIE
4acTH

41 Cuna toka. JlabopaTopHas pabora 05 bubnmuotexa [JOK

"N3MepeHue u peryJupoBaHue CUIbI

https://m.edsoo.ru/ff0a8bd6
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https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

ToKa"

DJIeKTPUYIECKOE HANPSDKEHHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 0.5
"U3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"
43 ConpoTuBiieHUE MPOBOHUKA. bubnnoreka HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €T0 JIJIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa 115 ydacTka bubmorexa LHOK
p ' Uy https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopras pabora
"HccnemoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, UIYILETO Yepe3 peE3UCTOp, OT 1 bubmmorexa LHOK
> AV pes P P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U MTApALICTBHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
48 IIPAaBUJIA CII0KEHUS HANPSHKEHUH NIPH 1 bubmmorexa LIOK
MOCJIEAOBATEIIFHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopnas pabota "IIpoBepka
PaTOpHai p POBEP bubmuorexa [JOK
49 IIpaBWJIa I CUJIBI TOKA MIPU 1

napajjieJIbHOM COCANHCHUN

https://m.edsoo.ru/ff0aadle
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pe3uctopoB"

Pemenne 3a1a4 Ha IPUMEHCHUC

bu6mmoreka [IOK

50 3axkoHa OMa Ut pasiIngHoro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOILTHOCTH AIEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI u II\)/IOH_IPII)OCTI/I 3JIeKTpI/IquI<oro Enbmiorexa IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE LIENN U ITIOTPEOUTEN
53 BHGKTTpI/I‘IGCKOf/'I JHEPIr'UuU B 6II))IT Bubmzorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX Bubmzorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBys. [10CTOSIHHBII
ANEKTpUYECKUi TOK"
KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KTeII){HHe Tela I/IpI/IX Bubmzorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoaencTBus. [10CTOSIHHBIN
ANEKTpUYECKUi TOK"
56 ITocTostHHEIE MATHUTEI, UX
B3aHlMOJIECICTBHE
VYpok-uccnenosanue "M3yuenue bubnmuorexa [JOK
57 N |
oJIEN TTOCTOSIHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe 1oje. MarHuTHOE moJe bu6mmoreka [IOK

3eMJI1 U ero 3Ha4YeHue IS )KU3HU Ha

https://m.edsoo.ru/ff0acOba
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3emiie

59

60

61

62

63

64

65

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUUYECKOTO Toka MaruurHoe
T10JI€ KaTYyIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"U3y4yeHue neicTBUS MAarHUTHOTO
TI0JIs1 Ha MPOBOJAHUK C TOKOM"

DJEKTPOBUTATENb TOCTOSTHHOTO
Toka. Mcnosnp3oBanue
AJIEKTPOBUTATEINCH B TEXHUYCCKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
Jlaboparopras pabora
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHI AJIEKTpOABHTATEIIS"

OmnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!

MOJIYYCHU A BHCKTpI/I‘-IeCKOI/IW SHCPIUHU.

DneKTpOCTaHIINK Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUu

[ToaroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "DIIEKTPUUECKHE U
Mar"HuTHbLIE IBICHUS"

KonTponbHas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepHsblil ypok. Pabora ¢ Tekctamu bubmuorexa [IOK

66 1
1o teme "TerioBbie ABICHUA" https://m.edsoo.ru/ff0acc5e
PesepBHelit ypok. Pabora ¢ Tekctamu

67 o TeMe "[locTostHHBII 1 bubmorexa LHOK

. https://m.edsoo.ru/ffO0acdc6

AIEKTPUUYECKUN TOK

68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
1o Teme "MaruuTHeie siBJICHUS "

OBILEE KOJIMYECTBO YACOB I10
- 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoxa Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe ABHKEHHE. 1
MarepuanbHas Touka

5 Cucrema orcueta. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS TeJa Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

3 CBoboaHoe nagenue ten. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bu6muoreka [JOK

OKPY’KHOCTH. HCpI/IOI[ H 9acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JIuneliHas u yriosas
ckopoctu. LlenTpocTpemutensHOe

yCKOpeHue
10 Bxomnas koHTpONbHAS paboTa
1 IlepBeiit 3akoH HeroToHa. Bextop bubmmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHopelicTByOIIAsA cHla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuua ynpyroctH. akon I'yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH
17 JlaGopaTtopHast pabota «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 Cuua Tpenns https://m.edsoo.ru/ff0af738
Pemenue 3agau no reme «Cuna bubnuoreka [{OK
19
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
20
K03 PHIIMEHTA TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reMe "3aKOHEBI
21 Hprorona. Cuna octu. Cuna Bubmmorexa [IOK
. YHPYTOCTH. https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 KonTponbhas pabota no teme



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

«3aKOHBI MEXAHUKI)

Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

93 Ve & CBOBOMNHOND bub6nmmoreka [IOK
. He CB HOT
TATOTEHHA. ¥ CKOpEH A https://m.edsoo.ru/ff0af044
MmagcHUus
Ypok-koHhepenius "J[BrkeHue Tel
BOKPYT I'PaBUTAIMOHHOTO IIEHTPA

24 (Conneunas cucrema). ['amakTuku". bubnmnoreka HOK
Pemenue 3agau mo teme "Cuna https://m.edsoo.ru/ff0af5f8
TSOKECTU Y 3aKOH BCEMUPHOTO
TATOTCHHS"

o5 [TepBast kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHAIBHOW TOYKH.

26 AOGCom0THO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TEIA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BPAILIEHUS

27 MowmeHT cuisl. LeHTp TsKEeCTH

28 Pemenne 3agau mo teme "MoMeHT bu6nmorexa LIOK
cuibl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM padoTe MO

29 ) "MexaHud CK(l;)e BI/I)KeIl:;I/Ie bubmorexa [TOK
TeM .

eMe vie . © g https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"
KonTponbHas padora mo teme
30 "M . 4 Kp BIDKCHHE bubmorexa I[JOK
XaH .
© ve eroe https://m.edsoo.ru/ff0b06ec
BzaumoneiicrBue ten"
Nmnynse Tena. UMmynsc cuitel. 3aK0H
y y bu6nunorexa LIOK
31 COXpaHEHHUs UMITYJIbCa. YIIPYroe U

HEYNpyroe B3auMoJIeCTBIE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Perenue 3aga4d mo reme "3aKkoH

bubnunoreka LIOK

32 COXpaHEHHUs UMITysbca' https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudpepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6nmoreka [IOK
34 Mexannueckas paboTa U MOIIHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa cHIIBI TSXKECTH, CHIIBI bubmuorexa [JOK
35
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHHUH TeJa 10
TOPU30HTAIILHOM MMOBEPXHOCTH»
37 CBs13b SHEPruM U padoThI.
[TorenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o
38 KWHETHYECKOW YHEPTUH. 3aKOH bubmmorexa LIOK
https://m.edsoo.ru/ff0b0c32
COXpaHEHHUsI SHEPTUU B MEXAHUKE
39 AIMUHUCTpATUBHAS KOHTPOJIbHAS
pabota
40 JlaGopatopHas pabora «3yueHue bubmmnoreka [HOK
3aKOHA COXPaHEHUs SHEPTUM) https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHIKEHHUE U €T0 bu6nmnorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoieoaHusl. bubmmoreka [JOK
Breinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MaremMaTndecKkuil 1 NpyKUHHBINA
MasiTHUKU
44 VYpoxk-uccnenoBanne «3aBUCUMOCTb bubnuotexa [JOK



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

nepuojia KojaeOaHuii OT KECTKOCTH
HPYKUHBI U MAacChl IPy3a»

https://m.edsoo.ru/ff0b197a

45

46

47

[IpeBpamienue 3Hepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

JlaGopaTtopHas pabdora «OnpeneneHue
4acTOTHI U TIEpUOJIa KoJIeOaHMit
NPYKUHHOTO MasITHUKa

JlaGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHH
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiabl. CBOKWCTBA
MeXaHM4eCKUX BOJIH. [IpogosibHbIE 1
MOTIePEYHbIE BOJHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-koudepenuus "MexaHnueCKue
BOJIHBI B TBEpIOM Teine. CelicMuyeckue
BOJIHBI"

50

51

3ByK. PacnipocTpaneHnue u oTpakeHue
3BYyKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

VYpoxk-koHpepennus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHUS.

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

Mexanuueckue KojieOaHus U BOJIHBL"

KonTponbhas pabota no teme

55 "3aKoHbI cOXpaHeHusl. MexaHnueckue
KOJIcOaHHs ¥ BOJIHBI"
DJIEKTPOMAarHuTHOE I0JIE. bubmmoreka [JOK
56
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-kondepenus "llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonp30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
Vpok-uccnenosanue "MU3yuenne
P . i bubmuoreka [{OK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIBI0 MOOMIIBHOTO TellehoHa
Pemenue 3a1ay Ha onpeeneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHast MPUpPO/ia CBETA.
61 CxopocTts cBeTa. BomHOBBIE CBOICTBA bubmorexa LOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneiinoe
62 aCTIpOCTpaHEHUE CBETa. 3aTMCHUS bubmmorexa [IOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemenue 3a1au Ha MpUMEHEHHE bubmmorexa [JOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenne ceeta. 3akoH bu6muoreka [JOK

MMPCIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

[TonHoe BHYTpEHHEE OTPAKCHUE CBETA.

65 Hcnonp30BaHre NOTHOTO BHYTPEHHETO ﬁ;linﬁr?;(;??};% 3c5¢
Am. fu
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX :
JlaboparopHnas pabota "Vccienoanue

66 3aBHCUMOCTH YTJIa MPETOMIICHHS
CBETOBOI'O JIy4a OT yIJla aJeHUsI Ha
rpanuiie "Bo3gyx-crexkiao""

Ypok-koHpepennus "Vcnons3oBanne

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

68 Jlua3el. OnTUdeckas Cuiia JIMH3BI bubmmorexa [IOK

https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenre N300paKeHUH B IMH3AX bubmmorexa [IOK

https://m.edsoo.ru/ff0b444a
JlabopaTtopnast pabora "Ornpeznenenue

70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN bubmmorexa LIOK
CHTB coBMpatomeit mmshr" https://m.edsoo.ru/ff0b4206

7 Ypok-koHpepenus "OnTudeckue bubnmnorexa [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak onTuyeckas cucTeMa. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 KonTponbHas pabota mo Teme
«OnTuka»

Paznoxenne 6enoro cBera B CIIEKTP.

74 Oneitel HetoToHna. Cnoxkenue bu6muoreka [JOK
CIIEKTPAJIbHBIX LIBETOB. /(ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa

75 JlaGopaTtopHnas pabota "OTBITHI 11O bubnuotexa [JOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCHPUSATHIO I[BETA IPEIMETOB MIPU MX
HaOJII0JICHNH Yepe3 IBETOBbIC
buabTpH"

https://m.edsoo.ru/ffOcOe2a

VYpok-npaktukym "BoiHoBble

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHIus u qudpaxuus”
77 OmnwiTel Pe3epdopaa v uranerapHas bubnmnoreka HOK
MOJICJIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcenyckanue v noromeHne cBera
79 aromoM. KBantsl. JInuHeiuarsie bubmmorexa [IOK
) ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "HaoOronenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
MOJICITb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubmmnoreka [HOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3a1a4 mo Teme: bu6nmnorexa LIOK
"PagnoakTuBHBIE IpeBpalieHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoxa nonypacnana
Ypok-koH(pepennus "PanrnoakTuBHbIE
86 I/I?i)'[ eHI/IS(Ib BI; ; oJie Mﬂe WITIHE bubmorexa [TOK
i | PHPOJE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 S nepubie peakiuu. 3aKOHBI bubnuotexa [JOK



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

COXpPaHCHHUA 3apAa0BOIr0 U MaCCOBOT'O
HHUCCII

https://m.edsoo.ru/ff0c1c58

88

89

DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b
MaccChl U SHEPTUU

Pemenue 3anaud no treme "AnepHnie
peakuun"

bubnmoreka [IOK
https://m.edsoo.ru/ffOcld7a

90

Peakuuu cunTesa u eneHus saep.
Nctounuku sueprun CosHia v 3BE311

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAnepuas
sHepreTuka. JlercTBus
paauoOaKTUBHBIX U3TyUYEHUM HA KUBbBIC
OpraHu3mbI"

92

93

94

95

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DIIeKTPOMAarHUTHBIE BOJIHEI.
KBanToBrie saBicHus"

KonrtponbHas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHHIE BOJHBI.
KBanTtoBeie siBneHus"

[ToBTOpeHue, 06061IEeHNE.
JlaGopatopHble paboThI IO Kypcy
"B3aumopeiicteue ten"
[ToBTropenue, 06001eHue. Perenne

pacueTHBIX M Ka4ECTBEHHBIX 3a/Ja4 110
teme "TenoBble npouecchl”

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0meHue. Permenune
paC‘-IeTHI)IX 1 KAYCCTBCHHBIX 3a1a4 I10

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

teme "KIIJ] TeruioBsIx qBUrarenein"

IToBTOpenue, 0600eHNE. Permenune

97 aCUETHBIX M Ka4SCTBEHHBIX 3aa4 110 1 bubnnorexa LHOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"
bu6nmoreka [IOK
%8 Hrorosas KonTposkHas padota 1 https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMU 110 TeMeE "3aKOHBI 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 teme "Konebanus u 1 buGnuorexa [IOK
" https://m.edso0.ru/ff0c2e82
BOJIHEI
[ToBTropenue, 0600menune. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubmiorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06061menue. Padota ¢
102 TekcTamu 110 TeMme "KBanroBsas u 1
anepHas pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






