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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O 00I1IET0 0Opa30BaHMs COCTABIIEHA HA
OCHOBE TIOJIO)KEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YypOBHE
OCHOBHOM 00pa3oBaTenbHON mporpammsl, npeacraBieHHbpix B ®I'OC OO0, a Ttakxke ¢
yuéToM (QeaepanbHON pabouel mporpaMMmbl BocnuTaHus W KoHmeniuu mpemnoaBaHus
yueOHoro npeamera «Du3nkay.

Copepxanue mnporpamMmbl IO  (QHU3MKEe HampaBieHO Ha (OopMUpOBaHHE
€CTECTBEHHO-Hay4YHON T'PaMOTHOCTH OOYYAIOLIUMXCS M OPraHu3alMi0 U3y4yeHUus (GU3NKU
Ha JesATeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3MkKe yYHUTHIBAIOTCA BO3MOXKHOCTH
yueOHOoro mpenMera B peanuzauud TpedoBanuit. PI'OC OOO Kk mIaHUPYyEMbIM
JUYHOCTHBIM W METANpPEIMETHBIM pe3ysibTaTaM OOYyYEeHHMs, a TaKKe MEeXIpPeIMETHbIC
CBSI3M €CTECTBEHHO-HAyUHbIX Yy4e€OHBIX IPEJIMETOB Ha YpPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHwUs.

[Iporpamma no ¢u3MKe yCTaHABIMBAET paclpejesieHue y4eOHOro Marepuania Io
rojgam o0y4eHus (o kjaccam), npejajaraet NpuMepHyIo MoCIeI0BaTeIbHOCTh U3yUeHUs
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS MPEAMETHOIO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00YyUaIOIIUXCA.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJWYECKOW MOMOIIH
YUMUTEIIO B CO3JIaHUU paboyelt IporpaMMsbl 0 yueOHOMY IPEAMETY.

®u3uka SBISIETCS CUCTEMOOOPA3YIOUIUM JJil €CTECTBEHHO-HAyUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKAT B OCHOBE MPOLECCOB U SIBICHU,
M3y4daeMblX XuUMHUEH, OUOoJIOrHel, acTpoHOMHMEW W (u3nyeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa, MPEJOCTaBlseT Haubojee sCHbIe
oOpa3ibl NpPUMEHEHUsT HAyYHOTO METOoJa IO3HaHWS, TO €CTh CHoco0a MOIydeHHs
JOCTOBEPHBIX 3HAHUI O MHpE.

Omna w3 TIaBHBIX 3adad  (u3Myeckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMs COCTOUT B (HOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U UHTEpeca
K HayKe y 00y4aroumxcs.

N3yuyenune ¢u3uku Ha 0a30BOM YpOBHE MpEIoJiaraeT OBJAJCHUE CIEeAYIOUUMU
KOMITETEHTHOCTSAMM, XapaKTEPU3YIOIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

®HAay4YHO OOBSCHATH SIBJICHUS;

®OI[CHMBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEeI0BaHNUS;

®HTEPNPETUPOBATh JJAHHBIE U MCIOJIb30BaTh HAy4YHbIE JOKa3aTeIbCTBA AJIS
MOJIy4E€HHUSI BBIBOJIOB.

enu uzyuenus Gu3MKM HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs OMpPEIeTICHbI
B Konuenuuu mnpenogaBanus ydeOHoro mnpeamera «®dusuka» B 00pa3oBaTeIbHBIX
OpraHu3aLMsaX Poccuiickoit deneparuu, peATU3YIOLIHUX OCHOBHEIE
oOuieoOpa3oBaTelibHbIE  MpOrpamMMbl,  YTBepkAEHHOM  pemienneMm  Kosueruu
MunuctepctBa npocsemienusi Poccuiickoit deneparuu (mpotokon ot 3 aexadps 2019 r.
Ne TTIK-48H).



e u3yyenust pU3uKu:
epuoOpeTeHNEe MHTEpeca M CTPEMIICHHS OOYYaroIIUXCsl K HayYHOMY H3YUYCHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaTbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;
®pa3BUTHE TMPEICTABICHUH O HAYYHOM METOJAE TO3HaHUS W (OPMHUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIIICHUS K OKPY>KAIOIIUM SIBICHUSM;
e popMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa W3yYeHUs OCHOB
CTPOCHHUS MaTepuu M (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;
e popMHpoBaHHE TPEACTABICHUH O pond GUUKA Ui PAa3BUTHI  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHI;
®pa3BHUTHE TPEACTABICHUN O BO3MOXHBIX cdepax Oyaymend mpodecCHOHATBLHOM
JESITEeTLHOCTH, CBSI3aHHOW C (PM3UKOM, MOJTOTOBKA K JajbHEHIIIEMy 00yUeHUIO B
9TOM HarmpaBJICHUU.
JlocTkeHue ATHX IIeNiel mporpaMMbl o0 (U3HMKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHus 00€CTICUMBACTCS PEIICHUEM CIIEIYIONTUX 3a/1a4:
eIpUOOpEeTEeHNEe 3HAHUI O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
eIpuOOpEeTEHNE YMEHUH OIUCHIBaTh M OOBACHATH (PU3MUYECKUE SBJICHUA C
UCTIOJIh30BAaHUEM TOJTyUYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEIICHHUS MPOCTEHIINX PACUETHBIX 33a4 C MCIOJIb30BAaHHEM
(bu3NYECKUX MOJIeNel, TBOPUECKHUX M MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;
epa3BUTHE YMEHHWH HAOIIOAATh NTPUPOIHBIC SIBICHUS ¥ BBHITONHATH OIIBITHI,
nabopatopHble  pabOTBI U DIKCIEPUMEHTAIbHBIE  HCCIAEAOBAHUA  C
UCTIOJIh30BAaHUEM U3MEPHUTEIBHBIX TPHOOPOB;
® 0CBOCHHE MPUEMOB PabOThI ¢ nHPOpMaIen GU3NIECKOTO COJIepKaHUs, BKIIIOUAs
WHPOPMAIINIO O COBPEMEHHBIX JOCTIDKEHUSX (DU3HMKH, aHAIN3 U KPUTUYECKOE
OlICHMBaHHE UH(POPMALIUU;
®3HAKOMCTBO cO cdepaMu NpodhecCUOHATBHONW JEATeNbHOCTH, CBSI3aHHBIMH C
GU3NKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha IOCTH)KCHHUSX
¢bu3nuecKkoi HayKH.
Ha wusyuyenune ¢usuku (0a30Bblii ypOoBEeHb) Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3zoBaHus oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezleno), B 8 Kiiacce
— 68 uacoB (2 uaca B Hemeno), B 9 wmacce — 99 uacoB (3 waca B HeAeNmo).

[Ipennaraemblii B mporpamMme 1o (u3mnke nepeueHs 1a00paTopHbIX paboT U OMBITOB
HOCUT PEKOMEHJATeNbHBIH  XapakTep, y4YWUTeldb JIeJaeT BbIOOp  MpPOBEIEHUs
7abopaTopHbIX pabOoT W ONBITOB C YYETOM HHIAUBUAYAJIBHBIX OCOOEHHOCTEN
oOydaroluxcsi, CIHUcKa HSKCIEPUMEHTAJbHBIX 3aJlaHuM, MpeJjiaraéMblX B paMKax
OCHOBHOI'O TOCYJapCTBEHHOI'0 9K3aMEHa 10 (PU3HKE.



COIEPKAHUE OBYUYEHUSA

7 KIIACC

Pazgen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAKOIIEr0 MUPa.

®usuka — Hayka o npupone. SBimeHus npuponpl. PuU3NMYECKUE SABIICHUA:
MEXaHNYECKUE, TEIIOBbIC, IJIEKTPUUECKHUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

duznyeckue BeIMUUHbL. M3Mepenne gpusnyeckux BeauunH. Guznueckue npuoopsl.
ITorpemnocTs u3Mepenun. MexxayHapoHas CucTemMa €IUHHLI.

Kak ¢usuka u  japyrue  eCTeCTBEHHbIE  HAayKd  HM3Yy4aloT  HPHUPOAY.
EcTtecTBeHHO-Hay4YHbI METOJI TO3HAHUS: HAOJIO/IEHNE, TTIOCTAaHOBKA HAYYHOI'O BOIpOCa,
BBIIBU)KCHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bICHEHHE HA0JI0/1aeMOT0
sBieHus. Onucanue GU3NIECKUX SBICHUN C TTOMOIIBIO MOCIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, JIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. dusmnueckue npubOpel MU TMpoleaypa MNPSAMbIX H3MEPEHUN aHaJIOrOBBIM U

1M (POBBIM TPUOOPOM.

Jlabopamopuwvie pabomel u onvimol.

OnpeneneHue LEeHbI AeIeHUS MIKaIbl U3MEPUTEIBHOIO MpUOOpa.
N3mepenue paccTosiHUM.

N3mepenue o0bEMa )KUIKOCTU U TBEPIOTO TEa.

Onpenenenre pasMepoB MaJIbIX TEL.

A

N3mepenue temmepatypsl IpH MOMOIIH >KHIKOCTHOTO TEPMOMETpa M JaTuMKa

TEeMIIePaTyphl.
6. IlpoBeneHuwe wucclenOBaHUs IO TIPOBEPKE THIOTE3bl: JAlbHOCTh MOJETA
[IapyKa, MyIneHHOTr0 TOPU30HTAIIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Paspen 2. IlepBoHayajibHbIe CBEJACHHS O CTPOCHUM BeLIeCTBA.

CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, T0Ka3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBr>keHue vyactuil BemecTBa. CBs3b CKOPOCTHU JBUKEHUS YACTHUI] C TEMIIEPATYPOil.
bpoyHoBckoe nBmwxkenue, nuddysus. BzaumoaeiicTBre 4acTHI] BEIECTBA: IPUTHKEHUE U
OTTaJIKUBAHHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, J>XHUAKOCTEH U TBEPABIX
(kpucTayuiMueckux) Tell. B3auMoCBA3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUAX M HMX aTOMHO-MOJICKYJISPHBIM CcTpoeHHeM. (OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BO/IBI.

Jemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO IBHKCHUSI.

2. Hab6monenue nuddysun.

3. HaGmronenue siBIEHUM, OOBSCHSIOMIMXCS MPUTSHKEHUEM WM OTTAIIKUBAHHEM

YaCTHI] BEIIECTRA.
Jlabopamopuwvie pabomuol u onvimol.
1. Ouenka nuameTpa aToMa METOJIOM PSAOB (C UCToab30BaHuEM (pororpaduit).



2. OMnpIThI 10 HAOIIOJECHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.
Pa3zgea 3. /IBu:keHue M B3auMoOJAeHCTBHE TeJl.
Mexanudeckoe aBH>XKeHUE. PaBHOMEpHOE U HepaBHOMEpHOE ABUKEHUE. CKOPOCTD.
Cpenssisi CKOPOCTh TP HEPABHOMEPHOM JIBUKEHHUU. Pacu€T myTH U BpEMEHU JBUKCHUS.
SBrnenne wHepuMM. 3aKOH UWHEpUMHM. BzauMojeicTBUE Tell Kak MpUYMHA
W3MEHEHUs CKOPOCTU ABWXKEHUs Tei. Macca kak Mepa MHEpTHOCTH Tena. [LoTHOCTH
BemiecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIeCTBA.
Cuna kak XapakTepUCTHKa B3auMojaeicTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3Mepenue cuibl ¢ TOMOUIBIO TMHAMOMETpA. SIBlIEHUE TATOTEHUS U cuiia TsikecTH. Cuiia
TSDKECTU Ha JIpyrux mianetax. Bec tena. HeBecomocTs. CioKeHUE CUJI, HANPABJICHHBIX
no ojaHou mnpsiMou. PaBHopelcTByromas cui. Cuina TpeHus. TpeHue CKOJIbXKEHUS U
TpeHue nokos. TpeHue B Npupojie U TEXHUKE.
JHemoncmpayuu.
HaGmonenne MexaHnuecKoro ABUKEHUS Tena.
N3Mepenmne cKopocTr MpSIMOJIMHEWMHOTO ABUKECHUS.
HaGmronenue siBjieHus MHEPIUU.
HaGmoneHne nu3MeHeHusi CKOPOCTH MPU B3aUMOICHCTBUM TEII.
CpaBHeHHE Macc MO B3aUMOJEHCTBUIO TE.
CrnoxxeHue cuil, HalpaBJICHHBIX IO OJHOM MPSAMOM.

AN

Jlabopamopuwvie pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBWXKEHHUs (IIapuKa B KUAKOCTH,
MOJIETU 3JIEKTPUUYECKOT0 aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuKa [0
HAKJIOHHOH IIJIOCKOCTH.

3. Omnpenenenue WIOTHOCTH TBEPAOTO TeNA.

4. OnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb  pacTsbkeHus  (medopmarivn)
MPYKUHBI OT MPUII0KEHHOM CUJIBI.

5. OmbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIbKEHHUSI OT Beca
TeJa U XapakTepa CONPHUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBienue TBEpABIX TeJ, JKUAKOCTE U ra3oB.

Hasnenne. CrnocoObl yMeHbBIIEHHUS W YBeIW4eHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTD JIaBlieHUs ra3a oT 00bEéMa, TeMnepaTypsl. [lepegada naBiaeHus: TBEPABIMU
TeJIaMH, KUJIKOCTIMH M Tra3amu. 3akoH [lackans. I[IlHeBMaTuyeckue MaIlIUHBI.
3aBUCUMOCTh JIaBJICHUS KUIAKOCTH OT T[IyOWHBL. [Hapocratuueckuil mapajokc.
CooOuratoniuecs cocyabl. I'uapapnuyeckue MEXaHU3MBI.

Atmocdepa 3emuin U arMocdepHoe JaaBieHue. I[IpUUMHBI CyIIECTBOBAHUS
BO3AyIIHOM 00onouku 3emuin. OnbiT Toppuuennu. M3mepenne atmochepHOro gaBiIeHUS.
3aBUCUMOCTb aTMOC(EPHOI0 AABJICHUS OT BBICOTHI HaJa ypoBHeM Mops. I[Ipubopsr s
M3MEpEHUs1 aTMOC(PEPHOTO JaBICHHUS.

[elictBue XUAKOCTM M Ta3a Ha NOTPYXKEHHOE B HHUX Teno. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxormnaBanue.

Jemoncmpayuu.



AN o

* >

3aBUCHMOCTH JIaBJICHUS r'a3a OT TEMIIEpPaTyphl.

Ilepenaua naBieHus ) KUAKOCTBIO U Ta30M.

Coo01maroniiecs: CoCy/ibl.

I'mppaBnnueckuil mpecc.

[IposiBnenue nericTBust aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIIKUBAIONICH CHJIBI OT 00BhEMa MOTPYXEHHOW 4YacTu Teja U
IUIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcimoBue IUIaBaHMs TEN: IUIABAHUE WIM IIOTPYKEHUE Tell B 3aBUCUMOCTU OT
COOTHOILICHUS TUIOTHOCTEH TEJIa U KUJIKOCTH.

Jlabopamopuwvie pabomel u onvimol.

l.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjAE OT 00bEMa MOrpyKEHHOW B
XKUJKOCTh YaCTH TeJa.

Ornpenenenne BBITAIKUMBAIOIIEH CHIIBI, JEUCTBYIOLIEH HA TENO, MOIPYKEHHOE B
AKUIKOCTD.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAKOLIEH CHWIIbI, JECUCTBYIOUIEH HAa TEIO B
XKUJKOCTH, OT MaccChl TeJa.

OnbITEl,  IEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKMBAIOIIEW  CHIIBL,
JIEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT O00BEMa MOTPYKEHHOU B JKHAKOCTH
YacTH Teja U OT IJIOTHOCTH JKUJKOCTH.

KoHctpynpoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACIICHHUE €€
IPYy30I10AbEMHOCTH.

Paspnen 5. Pabora 1 MOIIHOCTB. JHEpPrus.
Mexannueckast pabora. MomHoCTb.

[IpocThle MEXaHU3MBIL: pblYar, OJIOK, HAaKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecHs
pbiyara. IlpumeHeHue mnpaBwiia paBHOBECHs pblyara K OJIOKy. «30J0TO€ INpaBHIIO»
Mexanuku. KI1/] npocTeix Mmexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunerndeckas v noreHuuanbHas sHeprus. [Ipespainenue

OJIHOT'O BU/1a MEXAHUYECKOMN SHEPTUU B IPYroi. 3aKOH COXPAaHECHUS DHEPTUU B MEXAHHKE.
Jemoncmpayuu.

1.

IIpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimol.

1.

W

Onpenenenre pabOTbl CUIbI TPEHUS NPU PABHOMEPHOM JABMKEHHM Teja IO
TOPU30HTAIIBHON ITOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHS pblyara.

N3mepenune KIIJ[ HakIOHHON MIIOCKOCTH.

N3yyeHne 3akoHa COXpaHEHUsI MEXaHUYECKOW SHEPTUU.

8 KJIACC
Pasnea 6. TenioBbie IBJICHUA.

OCHOBHBIE TMOJIOKEHUST MOJIEKYJIIPHO--KHHETUYECKON TEOPUHU CTPOEHUS BEILECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. OIBITbI, NOATBEPKIAIOIINE OCHOBHBIE
MTOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.



Mopnenu  TBEPAOro, OKHAKOTO M  Ta3000pa3HOr0  COCTOSHHUN  BEIIECTBa.
Kpucrannuyeckue u amopdubsie Tena. OObACHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIIPHO--KUHETHYECKOW Teopun. CMauynuBaHue
Y KanWUIAPHBIE BJICHUS. TemIoBoe paCIIupeHne U CoKaTHe.

Temnepatypa. CBsi3b TeMnepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBM)KEHHUS YACTHII.
Buytpennsisi sHeprus. CrnocoObl M3MEHEHMsI BHYTPEHHEH SHEpPruu: Terjonepenaadya u
coBepuieHue paboThl. Buuapl Temonepenayu:  TEIIONPOBOAHOCTb, KOHBEKLUS,
U3JIy4YEeHHE.

KonnuectBo TtemnoTsl. YnenbHas TEMJIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBEcHE. YpaBHEHHE TerioBoro OanaHca. [lmaBineHue M oTBepIeBaHuUE
KpUCTAJUIMYECKUX BEUIeCTB. YJelbHas TemioTa IulaBieHud. I[lapooOpa3oBaHue u
koHgeHcauus. Mcmapenuwe. Kumnenue. VYnaenpHas — Temota  nmapooOpazoBaHUS.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT aTMOC(EPHOTO AABJICHHUS.

BnaxHocTp Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPaHUsl.

[Tpuniuns! padoTsl TemnoBsix aApurareneil KITJ terioBoro asurarens. TemoBsie
JBUTATENIM U 3aIUTa OKPYKAIOUIEH CPEIbI.

3aKOH COXpPaHEHHUsI U IPEBPAILCHUS YJHEPTUU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HabGmrogenue 6pOoyHOBCKOTO IBHKCHUSI.

2. Hab6mronenue nuddysun.

3. HaGmroneHue sSIBICHUM CMauMBaHUS W KATUJUISIPHBIX SIBICHUMN.

4. HabnroneHue TErIoBOTO PaCIIMPEHHS TE.

5. V3MeHeHue naBlieHUs Ta3a NpU HU3MEHEHWH OOBEMAa M HarpeBaHUM WU

OXJIaXKJICHUH.

[IpaBuna usmepeHus TeMnepaTyphl.
Bunbl Tenonepenaun.

OxJaxieHre Mpyu COBEPIIEHUH pabOThI.

e B

9. HarpeBanue npu coBepuieHUU padOThl BHEITHUMH CHJIAMU.

10. CpaBHEHHME TEIIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaOmronenue KUMeHus.

12. HabGntoneHue nocTosTHCTBA TEMIIEPATYPbI IIPH IIJIaBICHHUH.

13. Monenu TEMIOBLIX ABUTATENIEN.

Jlabopamopuwvie pabomul u onvimol.

1. OnbIThl 10 OOHAPYKEHUIO AEHUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OmnpIThI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIM Caxapa.

3. OmnbIThI O HAOJIOIEHUIO TEMJIOBOTO PACHIMPEHHSI Ta30B, KUAKOCTEH U TBEPIBIX
Ted.

4. OmpeneneHue NaBJICHUS BO3IyXa B OaJTOHE IIMPHUIIA.

5. OneITHI, IEMOHCTPUPYIOILINE 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHMs UM OXJIAXKICHUSI.

6. IlpoBepka TUMOTE3bl JTUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJOHMKA KUIKOCTH B
TEPMOMETPUUECKON TpyOKe OT TeMIepaTyphbl.



7. HaOntoneHue W3MEHEHMs]I BHYTPEHHEM OHEpruM Tela B pe3yJsbTare
TeIUIonepeaaun U paboThl BHEITHUX CHJI.

8. UccnenoBaHue sBieHUS TEJIOOOMEHA MPH CMEIIUBAHUM XOJOJHOM U ropsiueit
BOJIbI.

9. OmpezeneHre KOJUYECTBA TEIUIOTHI, MOJYYEHHOI'O BOJOW NpU TEIIOOOMEHE ¢
HarpeThiM METAJUTMYECKUM LIUITUHAPOM.

10. Onpenenenne yenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCIapeHus.

12. OnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

13. Onpenenenne yaeabHON TEIUIOTHI TJIAaBJICHUS JIb/A.

Paznen 7. DuiekTpUYeCKHe M MATHUTHBIE SIBJICHUS.

Onextpuzauus Ten. JIBa pojga siekTpuUecKux 3apsjoB. BsaumoneictBue
3apsOKEHHBIX Tell. 3akoH KysoHa (3aBUCHMOCTD CHJIbI B3AaMMOICHCTBUS 3apsXKEHHBIX TEJ
OT BEJINYMHBI 3apSAJI0B U PACCTOSIHUSI MEXKY TEJIaMu).

Onektpuueckoe mnozne. Hanpsoxk€HHocTh  dyekTpuueckoro mois. [IpuHnmn
CYNEpHO3ULIUU JIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM ypOBHE).

Hocurenu »snekTpuueckux 3apsAnoB. OJEMEHTAPHBIA JJIEKTPUYECKUM  3apsi.
Crpoenue aroma. IIpoBOAHMKM W AMAIEKTPUKH. 3aKOH COXPAHEHHS 3IIEKTPUUYECKOTO
3apsna.

DNEeKTPUUECKH TOK. Y CIOBUS CYIIECTBOBAHMS 3JEKTPUUECKOro TokKa. MIcTOUHMKN
MOCTOSIHHOTO ~ TOKa. JIeHCTBUS 3JEKTPUUECKOro ToKa (TEMIoBOE, XUMHUYECKOE,
MarHuTHOE). DNEKTPUUECKUI TOK B KHUAKOCTAX U razax.

Onektpuueckas 1nenb. Cuiia Toka. DaeKTpudeckoe HamnpspkeHue. ConpoTHBICHUE
IIPOBOJIHMKA. Y JAEIBHOE CONPOTHBIICHHE BemlecTBa. 3akoH Oma I ydacTKa ILEIu.
[TocnenoBarenbHOE U MAPAIIIEIIBHOE COEINHEHNE TPOBOJHUKOB.

PaGora u  MomIHOCTh  d3JeKTpUYeckoro Toka. 3akoH JDxoyns—Jlenua.
DOneKTpuuecKre Ienu W MOTpeOuTeNnH 53JeKTpuueckod sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuThl. B3auMojelcTBHE MNOCTOSIHHBIX MAarHuTOB. MarHutHoe
nosje. MarautHoe nosie 3eMJIM U €ro 3Ha4YeHHe i XKW3HU Ha 3emuie. OmbeIT Dpcrena.
MarautHoe moJsie 3JeKTpUYecKoro Toka. lIpuMeHeHHne 3JeKTPOMArHUTOB B TEXHHUKE.
JleificTBME MarHUTHOTO TOJISi HA MPOBOAHUK C TOKOM. DJIEKTPOJIBUraTeNlb MOCTOSHHOTO
ToKa. lcnonb3oBaHHWE DIIEKTPOABHraTelIed B TEXHUYECKUX YCTPOMCTBAX H Ha
TpaHCHOpTE.

OnbiTel Dapanes. SBineHue syeKkTpoMarHuTHOW uHAyKuuu. IlpaBuno Jlenua.
OnekrporeHeparop. CrocoObl MOMydYeHUs EKTPUUYECKON IHEPrUu. DIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOUYHUKAX YHEPTUU.

Jemoncmpayuu.

1. Dnextpusanus tei.

2. JIBa pozia 3lEKTPUUYECKHUX 3apsAI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIL.
3. YCTpOHCTBO U IEWCTBHUE JIEKTPOCKOIA.

4. DnexTpocTaTu4ecKas MHIYKIUS.

5. 3aKoH COXpaHEHUs IIEKTPUUYECKUX 3apsI/IOB.



[TpoBOAHUKHY U TUITEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO OIS,
HcTouyHnKHM TOCTOSAHHOTO TOKA.

9. JlelicTBUS 3JIEKTPUUYECKOTO TOKA.

10. DyiekTpuyYeCcKuid TOK B JKUJIKOCTH.

Sl

11.T"a30Bblii pa3ps.

12. 3mepeHne cuiibl TOKa aMIIEPMETPOM.

13. I3MepeHne 3eKTpUIeCcKOro HaupsKEHUsI BOJIbTMETPOM.

14. PeocTtaT u Mara3uH CONpPOTUBJICHU.

15. B3aumMoaencTBre MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/ICJICHUs MMOJIOCOB MarHuTa.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19. MarautHoOE€ 1oje Toka. DJIEeKTPOMarHur.

20. JleiicTBME MArHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.

21.DnekTpoaBuraTenb NOCTOSIHHOTO TOKA.

22.HccnenoBaHue SIBIICHUS JJIEKTPOMArHUTHONM MHIYKLHH.

23. Onsitel Dapajes.

24.3aBUCHMOCTh  HAIlPaBJICHWs HMHAYKIMOHHOIO TOKa OT  YCIJIOBHU
BO3HUKHOBEHHUSI.

25.25neKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimol.

€ro

1. OmbITel 1O  HAOMIOACHMIO  DJIEKTPU3ALMU  TeJl  HMHIAyKUUMEH U TpHU

COIIPUKOCHOBCHHUMU.

N

HccnenoBanne  NEWCTBHS — AJIGKTPUYECKOTO TIOJS HA  IPOBOIHHUKHU
TUDJIEKTPUKH.

CoOopxka u mpoBepKa pabOThI JIEKTPUUECKOM IeTMH MOCTOSHHOTO TOKA.
W3mepeHne u peryJIupoBaHUE CHITBI TOKA.

N3mepeHne u peryJInpoBaHUE HAIIPSKCHUS.

HccrnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HIYIIETO Yepe3 pe3ncTop,

AN

COIIPOTHUBJICHUSA PE3NCTOPA U HANIPSAKCHUA Ha PE3UCTOPC.

u
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7. OHI)ITI)I, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL OJJICKTPHUYCCKOrO COIIPOTHUBJICHUA

MIPOBOJIHHMKA OT €T0 JUIHHBI, TIJIOMIAIA MTONEPEYHOT0 CEUCHHS U MaTepuaa.

8. IlpoBepka mpaBWia CIOXKEHUS HANPSKEHUHW TMpPU  MOCIEI0BATEIbHOM

COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia [Js CHJIBI TOKa TMPH TAPAJUIEIBHOM COCIMHEHUH

PE3UCTOPOB.

10. Onpenenenue padOTHI AMEKTPUIECKOTO TOKA, HAYIIETO YEPE3 PE3UCTOp.

11. OnpeneneHne MOIHOCTH ANEKTPUIECKOTO TOKA, BBIICIIEMONW HAa PE3UCTOPE.

12.UccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO YEpe3 JIaMIIOUKY,
HaIIpsDKEHUs HAa HE.

13. Onpenenenne KI1/[ narpeBaTens.

14. UccnenoBaHre MarHuTHOTO B3aUMOJICUCTBUS TOCTOSTHHBIX MarHUTOB.

oT



15. U3yuyeHne MarHMTHOIO TOJISi MOCTOSHHBIX MarHUTOB MpPU UX OObEIUHEHUU U
pa3lieNeHuN.

16. UccnenoBanue neicTBUs dJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIBI B3aUMOJIECHCTBUS KATYLIKH C
TOKOM M MAarHUTa OT CUJIbI TOKA U HAIPABJICHUS TOKA B KaTYIIKE.

18. 3y4yenue neiicTBUS MarHUTHOT'O TOJIL HA IPOBOJHUK C TOKOM.

19. KonctpyupoBaHue u u3ydeHue paboThl AIEKTPOABUTATEIIS.

20. U3mepenue KII/] anexTpoaBUraTeibHOW yCTaHOBKH.

21.00BITBI  TI0  UCCIENOBAHUIO  SIBJICHUS  BJIEKTPOMArHUTHOM  MHIYKIHUU:
MCCIIEOBAaHNE N3MEHEHNI 3HAUEHUS U HAIIPaBJICHNs UHIYKIIMOHHOT'O TOKA.

9 KITIACC
Pasznen 8. Mexanuuyeckue siBJICHHS.
Mexannueckoe  ABwkeHue. MarepuanbHas — Touka. Cucrema  oTcuyéra.
OTHOCUTEIBPHOCTh  MEXAaHWYECKOrO0  JIBI)KEHUS. PaBHOMEpHOE  NpsSMOJIMHENHHOE
nBrkeHue. HepaBHomepHOe mnpsAMOIMHENWHOE [BMKeHUE. CpenHsss W MIHOBEHHas
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JBUKEHHUH.
VYckopenue. PaBHOyckopeHHOE NpsiMoJinHelHoe JBrxkeHue. CBOOOAHOE MajieHue.
Omnbrte! ["anunes.
PaBHOMepHOE nBUKeHME 1O OKpyxHocTU. [lepmon m wyactora oOpauieHus.
JIuneitnas u yrioasi ckopocTu. LleHTpocTpeMuTenbHoOe yCKOPEHHE.
IlepBoiii 3axkoH HprotoHa. Btopoit 3akoH Hsrorona. Tperuit 3akoH HproToHa.
IIpuHIUII CyNIepIIO3ULIANA CHUII.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CUJIa TPEHUSI CKOJBXKEHHS, CHIIA
TPEHUS TIOKOSI, IPYTHe BUAbI TPEHUSI.
Cuna TAKeCTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOPEHUE CBOOOJHOTO IMaJICHUSI.
JIBrxenne mnaHer Bokpyr CoisHma. IlepBas kocmuyeckas ckopocTb. HeBecomocTh u
Ieperpy3KHu.
PaBHoBecue wmatepuanbHOM TOukH. AOcomoTHO TBEpHoe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpallleHUsl. MOMEHT cuJibl. LIeHTp TsxecTu.
Nmnynec Tenma. M3mMeHenne wmmyinbca. MMIynsC cuiibl. 3aKOH COXpPaHEHUS
UMITyJIbca. PEakTUBHOE IBH>KEHUE.
Mexanuueckast paboTa U MOIIHOCTh. PaboTa cHJ TSKECTH, YIPYrOCTH, TPEHHS.
Cas13b sHepruu U pabotel. [loTeHnnanbHas FHEprus Tena, MOAHATOr0 HaJl MOBEPXHOCTHIO
3emun. [loTeHnmanpHas sHeprus cxarou npykuHsl. KnHetnueckas sHeprus. Teopema o
KMHETUYECKON YHEPTUH. 3aKOH COXPAHEHUS MEXaHNYECKOW SHEPIUH.
Jemoncmpayuu.
1. HaGnromeHne MEXaHMUYECKOTO JBIDKCHMSI Tela OTHOCHTEIIBHO pa3HBIX Tel
OTCYETA.

2. CpaBHeHHE mNyTed W TPACKTOpUN JABWKEHUS OJHOIO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEUHOTO ABUKECHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOT'O JABUKECHUS.



5. HabmroneHue ABMKEHUS TeJa MO OKPY>KHOCTH.

6. HaOnroneHne MexaHMYECKHUX SIBIIGHUH, MPOUCXONAIIUMX B CHUCTEME OTCuéra
«Tenmexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JABMKEHHH OTHOCHUTEIBHO
KaOuHeTa QU3UKH.

7. 3aBHCUMOCTb YCKOPEHHUS Tejia OT MAacChl TeJla U JEHCTBYIOIIECH HA HETO CUJIBI.

8. Habmronenue paBeHCTBA CHII IPU B3aUMOJICHCTBUHM TEIL.

9. M3meHeHue Beca Tela MPU YCKOPEHHOM JBUKEHUU.

10. ITepenaya ummynbca npu B3auMOACUCTBUN TEIL.

11.[IpeoOpazoBaHusi SHEPTUU NPU B3aUMOJICHCTBUU TEI.

12. Coxpanenue umiyJibca Ipyu HEYNIPYTrOM B3aUMOJICHCTBHM.

13. CoxpaHeHue uMIlyjibca Mpu abCOIOTHO YIPYTOM B3aUMOICHCTBUH.

14. HaGnrogeHue peakTUBHOTO JABUKEHUS.

15. CoxpaneHre MEXaHUYECKOM SHEPTUU MPU CBOOOAHOM NaJACHHH.

16. CoxpaHeHMEe MEXaHMYECKOW SHEPruM MpHU JABMKEHUM Tela MoJA JACHCTBUEM
MPY>KUHBL

Jlabopamopuuvie pabomul u onvimol.

1. KoncTpyupoBaHue TpakTa sl pasrOHa M JaJbHEWINEro pPaBHOMEPHOIO
JBUKCHUS IIapUKa WIH TEJIEKKH.

2. OmnpeneneHue cpeAHEe CKOPOCTH CKOJIbKEHUS OpycKa WM JIBH)KEHHUS IIapHKa
10 HAKJIOHHOM IIOCKOCTH.

3. OmnpeneneHne yCKOpPEHUs Tella IIPU PaBHOYCKOPEHHOM JBWIKEHUH IIO
HAKJIOHHOM IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHHM IpU PaBHOYCKOPEHHOM
JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka rumoTe3bl: €cilu MPU PaBHOYCKOPEHHOM JIBIKCHHH 0€3 HadalbHOU
CKOPOCTH MYTHU OTHOCATCS KaK psJ HEUETHBIX YHCE, TO COOTBETCTBYIOLIME
MIPOMEKYTKU BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTU CHJIbI TPEHHSI CKOJIBKEHUS OT CHJIbI HOPMAaJIbHOTO
JaBJICHUS.

7. Omnpenenennie KO3PGUIIMEHTA TPEHUS CKOTBKEHUS.

o

Onpenenenne )KECTKOCTH NPYKUHBI.
9. Ompegnenenve pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JIBUJKEHUHU Tella MO
TOPU30HTAILHOM TTOBEPXHOCTH.
10. Onpenenenne pabOThI CUIIBI YIPYTOCTH TIPH MOABEME TPy3a C UCTIOJIb30BAHUEM
HEMOJIB’KHOTO U TIOJIBUKHOTO OJIOKOB.

11. U3y4yenue 3aKoHa COXpaHEHUSI SHEPTUH.

Pasznen 9. Mexannuyeckue Ko1e0aHHUs U BOJIHBI.

KonebarenbHoe aBmxeHue. OCHOBHBbIE XapaKTEPUCTHKU KoOJIeOaHUWl: Tepuos,
4acToTa, AaMILIMTyAd. MareMaTndeckuil W MpyXUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPTUU NPU KOJIEOATETHHOM JIBUKEHHUU.

3aryxaromue kosieOaHus. BeiHykIeHHbIe KojeOaHus. Pe3onanc. MexaHuueckue
BOJHBI. CBOMCTBAa MeXaHMYeCKMX BOJH. IIpononbsHele M momepedHble BOIHBL. J{nuHa



BOJIHBI U CKOpPOCTHb €€ pacnpocTpaHeHus. MexaHuyeckue BOJIHBI B TBEPIOM TeEIIE,
CEHCMHUYECKHUE BOJIHBI.
3Byk. I'pomkocTth 3Byka u BbicOTa ToHA. OtpaxkeHue 3Byka. MHbpa3Byk u

yJIBTPa3BYK.
JHemoncmpayuu.
1. HaGmronenne xojieO0aHUM Ten [Oa JEWCTBUEM CHJBI TSKECTH UM CHJIIBI
YIOPYTOCTH.
2. HaGmonenue xosiebaHuil rpy3a Ha HUTH U HA TIPYKHUHE.
3. HaGmroneHue BBIHYKJICHHBIX KOJICOAHUI 1 pe30HaHCa.
4. PacnpocTpaHeHHe MPOJOJIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmroneHue 3aBUCMMOCTH BBICOTBI 3ByKa OT 4aCTOTBHI.
6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopuwvie padbomel u onvimol.
1. Ompezenenue 4acTOThI U MEpHOJa KoeOaHUI MaTeMaTUYeCKOI0 MasiTHUKA.
2. OmnpeneneHue 4acTOThI U Nepuoia KoiaeOaHui NpyKMHHOTO MasTHHKA.
3. HUccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJEOAHUI MOIBEIIEHHOTO K HUTH Ipy3a
OT JUIMHBI HUTH.

4. VccnenoBaHue 3aBUCHUMOCTH TEpHoJia KojieOaHUI NMPYKUHHOTO MasiTHUKA OT
Macchl rpy3a.

5. TlpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHui rpy3a, MOJABEIICHHOTO0 K HUTH,
OT MaccChl rpy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb NEpHOJa KOJEOAHWM MPYKUHHOTO
MasiTHUKA OT MaccChl Irpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHne ycKopeHHsl CBOOOTHOTO TMaICHHUS.

Pazpnen 10. DiieKTPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMAarHuTHBIE BOJIHBI. CaoiicTBa
ANEeKTpOMarHuTHbIX ~ BoMH. Illkama  snekTpoMarHuTHBIX BoJH. Vcmonbp3oBaHue
AJNIEKTPOMArHUTHBIX BOJIH /71l COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoJHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CsoiicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomul u onvimol.

1. V3yuyeHue CBOWCTB JJICKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHMIBHOTO

TenedoHa.

Paszpnen 11. CBeToBbIC SIBJICHHS.

JlyueBas monens cBera. McrouHuku cera. IIpsMonuHeliHOe pacnpocTpaHEeHUE
ceera. 3atMeHuss Connua u Jlynsl. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpakeHHsI CBeTa.

[Ipenomiienne cBeta. 3aKOH mpenomiieHus cBera. [lonHoe BHyTpeHHEE OTpakeHUe
cBeTa. Vcnonp30BaHKe MOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B nuH3e. OnTuyeckas cuctema ¢oroamnmnapara, MUKPOCKONa U
Teneckomna. ['na3 kak onTuueckas cucrema. bim3opykocTs U JalbHO30PKOCTb.



Paznoxxenue 6enoro cseta B criektp. OnbiTel HetoTOHA. CrokeHue creKTpaibHbIX
uBeToB. /lucnepcus ceera.
JHemoncmpayuu.
[IpsiMonMHENHOE pacIpOCTPAaHEHNE CBETA.
OTtpaxkeHue cBeTa.
[Tonydyenne n300pa>keHui B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTryeckuil CBETOBOJ,.
Xoa nyuelt B cobuparonieit inHsze.
Xox Jiydeil B pacCeuBarOLIEH JIMH3E.
[Tonyuyenue n300pakeHU ¢ TOMOUIBIO JIMH3.
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9. Ilpunuun aeiictBus ¢ortoarmnapara, MUKpOCKONa U TeJIECKONa.

10. Monens ria3sa.

11.Pa3znoxenue 6e0ro cBeTa B CIIEKT).

12.Tlony4yenue 6eoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopuwvie pabomul u onvimol.

1. UccnepoBanue 3aBUCUMOCTH YyIJIa OTpPa)X€HUS CBETOBOrO Jyya OT Yyria

najeHusl.
2. V3yudeHue XapaKTepUCTUK N300paKEeHUs MIPEAMETA B TNIOCKOM 3€pKajle.
3. HccnenoBanue 3aBUCHMOCTH yTIJla MPEJIOMJIEHHUS CBETOBOrO Jiyya OT yria
NaJeHUs Ha TPAHMIIE «BO3JLyX—CTEKIIO».

4. Tlonyuyenue n300pakxeHUM C TOMOIIBIO COOMPAFOIIIEH JIUH3BI.

5. Omnpenenenve (QOKYCHOTO pACCTOSHUS W OINTHYECKOW CHIIBI coOuparome
JIUH3BI.

6. OmBITHI IO Pa3IOKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OnbIThl TO BOCHPUATHUIO LBETA NPEIMETOB MpPU HMX HAOIIOACHUH 4Yepes
[IBETOBbIE (PMIIBTPHI.

Pa3znen 12. KBanroBble ABJIeHUS.

OneiTel Pesepdopna u mianerapHas monenb atroma. Moxens aroma bopa.
Hcnyckanue u nornomieHue ceera atoMoM. KBanTel. JInHeHyaTbie CIEKTPHI.

PanuoaktuBHOCTE. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO siJpa.
Hyknonnas monens atromHoro sigpa. M3oronsl. PaguoaktuBHbie npeBpaienusi. [lepuon
noJiypacrnaja aTOMHBIX Jep.

SnepHble peakiuy. 3aKOHBI COXPAaHEHUS 3apsAI0BOTO U MACCOBOTO YUCEN. DHEPrus
CBS3M aTOMHBIX sifep. CBsi3b Macchl M 3HEpruu. Peakuuu cuHTe3a W JAeNeHUus saep.
Uctounnku sueprun ConHIA U 3BE3.

Anepnas oHepretuka. JIeMCTBHUS PpAaJAMOAKTUBHBIX M3JIYyYEHHM Ha JKUBBIC
OpraHHU3MBL

Jemoncmpayuu.

1. CrnexTpsl U3Iy4YeHUs U MOTJIOLIEHUS.

2. CrnexTpsl pa3InYHbIX ra3oB.

3. Cnektp BogopoJa.

4. HabGnronenue TpekoB B kamepe Bunbcona.



5. Pabota cuérunka HOHU3UPYIOUINX U3Ty4YEeHUN.

6. Perucrtpauus u3inydeHus] IPUPOIHBIX MUHEPAJIOB U MTPOYKTOB.

Jlabopamopuwsie pabomel u onvimol.

1. HaGnrogeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3TYUEHUS.

2. HWccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUHM YACTUIIBI [0 TOPMO3HOMY IyTH (TI0

doTtorpadusm).

3. Usmepenue paanoakTUBHOTO (pOHA.

IHoBTOpPUTEIBbHO-00001IA0 M MOLYJIb.

[ToBTOpUTEIHHO--0000AIONINIT MOIYJIb MpEeIHA3HAYeH MJs CHUCTeMAaTHU3aluu U
0000LIEHUST MTPEAMETHOTO COAEPXKaHUS U ONBITa JEATEIbHOCTH, MPUOOPETEHHOTO MpHU
M3YYeHUH BCEro Kypca (QU3MKH, a Takke g TMOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY dK3aMEeHY 10 (pu3uke il 00yJyaromuxcs, BEIOPABIIUX 3TOT yUeOHBIN
MpeaMerT.

[Ipy wu3yyeHHWHM MAAHHOTO MOAYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
JEeSTEIIbHOCTH, HAa OCHOBE KOTOPBIX O0OECIEUMBAETCA JIOCTHXKEHHE MPEIMETHBIX U
MeTarnpeIMeTHbIX TJTAaHUPYEMBIX pE3yJIbTATOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi T'PaMOTHOCTb: OCBOEHHE HAyYHbIX METOJOB HCCIIEJOBaHUS
SBJICHUW MPUPOJBI U TEXHUKU, OBJIAJCHUE YMEHUSMU OOBICHIATH (U3MUECKUE SBICHUS,
NpUMEHsS TOJyYeHHbIE 3HaHMs, pellaTh 3ajJadd, B TOM YHUCJIE KauyeCTBEHHbIE U
AKCIIEpUMEHTAIIbHBIE.

[IpyHIMOMAIBHO NEATETbHOCTHBIM XapakTep NAaHHOTO paszjelia pealu3yercs 3a
CU€T TOTO, UTO O0YUAIOUIUECS BBIMOIHAIOT 33/IaHUs, B KOTOPBIX UM IIpejiaraercs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHMM pACIO3HABATh U HAYYHO OOBSACHATH (PU3NYECKUE
SABJICHUS B OKpYXKarOLIEH IPUPOJE U TOBCETHEBHOM JKU3HU;

MCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NUECKUX SIBJICHUM, B TOM YHCIIE
IUISL IPOBEPKH TUIIOTE3 U MOJTYyUEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4Hble OCHOBbI Hauboiee BaXXKHBIX JIOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HampUMep, NPAKTUUYECKOrO HCIOJIb30BAHUS PA3NUYHBIX HCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBpAlICHUS U COXPAHEHHs] BCEX H3BECTHBIX BHJIOB
SHEpPTUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMUBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenune ¢u3MKM Ha ypOoBHE OCHOBHOI'O OOLIEro 0Opa3OBaHMs HAINpPABJICHO HA
JNOCTUKEHUE JIMYHOCTHBIX, METANpeJIMETHbIX W MpPEeIMETHbIX 00pa3oBaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrate m3yueHus GU3MKM Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Yy
oOyuarorerocst OyayT coOpMHPOBaHbI CIEAYIOININE JIMUHOCTHBIE PE3YIbTaThl B YaCTH:

e 1) NaTPHOTHYECKOr0 BOCIIMTAHUS:

® — TMpOSIBJICHHE HMHTEpeca K HMCTOPHUM M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
(bu3nuecKkoi HayKH;

® — [[EHHOCTHOE OTHOUIEHHUE K JOCTH)KEHHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

e 2) rpa’KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® — TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXJIEHMM OOIIECTBEHHO 3HAUYMMBIX WU
ATUYECKUX MpOoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MNPUMEHEHHEM JOCTHKEHUMN
bu3uKy;

® — OCO3HaHHME BaXHOCTU MOPAJIbHO--3TUUYECKUX MPUHIIUIIOB B I€ATEIbHOCTH YUEHOTO;

e 3)3CTeTHYECKOro BOCIIMTAHMS:

® — BOCHPHUITHE OCTETUYECKUX KauecTB (PU3MYECKOW HAyKu: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

® 4) IeHHOCTH HAYYHOI' O MO3HAHMS:

® — OCO3HaHHE LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUS
MHpa, OCHOBBI PAa3BUTHS TEXHOJIOTUH, BaJKHEUILIEH COCTABIISIIOLIEH KyIbTYpbI;

e — pa3BUTHE HAy4dHOM JH0O03HATENBHOCTH, HWHTEpeca K HCCIIEI0BATEIbCKON
NEATEIBbHOCTH;

e 5) popMupoBaHUA KYJbTYPbI 310POBbS U IMOIHMOHAJIBLHOI0 0JIAT OOy YMSI:

e — OCO3HaHUE IIEHHOCTH Oe3omacHoro o0pa3a KU3HKU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTHU MPaBUJI 0€30MaCHOI0 MOBEIEHUSI Ha TPAHCIIOPTE,
Ha JIoporax, ¢ 3JIEKTPUYECKUM U TEIUIOBBIM 000pYAOBAHUEM B JIOMAIIHUX YCIOBUSX;

e — chopMUpPOBaHHOCTH HaBbIKAa pedIeKCUM, TPU3HAHUE CBOETO IpaBa Ha OLIMOKY U
TaKOro e MpaBa y APyroro 4ejioBeKa;

e 6) TPYAOBOI0 BOCIIMTAHUSA:

e — QaKTUBHOE YyyacTM€ B pEUICHUM TMPAKTUYECKUX 3a4ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3alliy, TOpoja, Kpas) TEXHOJOTHYECKOW M COLHUAIbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3NUECKUX 3HAHUM;

® — HHTEpeC K MPAaKTUYECKOMY M3yU€HUIO Mpodeccuil, CBA3aHHbIX ¢ (PU3HUKOIL;

e 7)3K0JI0rMYeCKOro BOCIIUTAHUSA:

® — OpHUEHTAallUd HA NMpUMeHeHue PU3MYECKUX 3HAHWM NJIs peleHus 3anad B 00JacTu
OKpyXarolie cpeipl, IUIAHUPOBAHHUS TOCTYIKOB UM OLEHKHM HX BO3MOXKHBIX
MIOCJIEICTBUM ISl OKPYXKAIOLIEH CPEbL;



® — OCO3HaHHME TIJIOOATBHOTO XapakTepa »SKOJOTHYECKHMX MpoljeM M myTed ux
pelIeHHUS;

e §8) ajanTanuu K M3MEHAIIMMCS YCJIOBUAM COIMAJIBLHON M PUPOJAHOM Cpeabl:

® — MOTPeOHOCTh BO B3aMMOJACHCTBUM MPHU BHIIIOJIHEHUU HCCIEAOBAHUNA U MPOEKTOB
(bu3nuecKoi HaMpPaBJIEHHOCTH, OTKPHITOCTh OTBITY U 3HAHUSIM JIPYTHUX;

® — [OBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO IESITEIbHOCTD;

e — OTPeOHOCTHh B POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4uciie GOPMYIUPOBAThH UIEH,
MOHSTHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTAX U SBJICHUSX;

® — OcCo3HaHWe JePUIUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEM B 00JacTH
bu3uKy;

® — [JIaHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA;

e — CTpeMJICHHE aHAJIU3MPOBATh M BBISBISTH B3aHMMOCBSI3U IMPUPOJBI, OOIIECTBA U
HSKOHOMHMKH, B TOM YHUCJIE€ C UCIIOJIb30BAHUEM (PU3NUECKUX 3HAHMIA;

® — OILICHKA CBOMX JCHUCTBUM C YUYETOM BIIMSAHMS HA OKPYXKAIOIIYIO CPELY, BO3ZMOKHBIX
ri100a1bHbIX ITOCIEICTBUI.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe OCBOCHMS NpOrpaMMBI 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETrO
oOpasoBanus y oOydaromierocsi OyayT chopMUpOBaHBI MeTalpeIMeTHbIE Pe3yJbTaThl,
BKJIFOYAOIIME TTO3HABATEIIBHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBUS, KOMMYHUKATHBHBIC
YHUBEPCAJIbHBIC YUeOHBIC JICHCTBYS, PETYJIATUBHBIC YHUBEpPCAIbHBIC yUeOHBIC JCHCTBUS.

IHo3HaBaTe/bHBIE YHUBEPCAIbHBbIC Y4eOHbIE 1eHCTBUA

ba3oBbIe Jlornueckue aeiicTBUA:
® BLISIBIISAATH M XapaKTEPU30BaTh CYIICCTBEHHbBIE TPU3HAKN OOBEKTOB (SIBJICHUN);
®yYCTAaHABJIMBATh CYIIECTBCHHBIM TMpU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS IS
000011IeHHs U CPABHEHUSI;
®BLISBIISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYMST B paccMaTpuBaeMbIX (akrax,
JAHHBIX U HAOJTIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSM;
® BLISIBIIATH MTPUYMHHO--CJICJICTBEHHBIC CBSI3M MPH U3YUYECHUU (PUBHMUYECKUX SBICHHUI
U TPOIECCOB, JelaTh BBIBOJABI C HCIOJB30BAHUEM JEAyKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIJIBUTATh THUIOTE3bI O B3aUMOCBA3IX
(hUBUYECKUX BEITUYNH;
®CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pelieHus y4eOHOUW (U3UYECKON 3agadyu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUS, BEHIOOpP Hanboee MOAXOISIIEro ¢
Y4ETOM CaMOCTOATEIBHO BBIJICJICHHBIX KPUTEPUER).
ba3oBble uccienoBaTebCcKue JeCTBUS:
® 1ICITI0JIH30BaTh BOMPOCHI KaK HCCIIEI0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;



®IPOBOJIUTH IO CaMOCTOATEIbHO COCTABJIEHHOMY IIJIaHY OIBIT, HECJIOKHbBIN
(hU3UYECKU SKCTIEPUMEHT, HEOO0JIbIIIOE UCCeA0BaHNE (PU3UIECKOTO SBJICHHUS;

®OLICHWBATh HA NMPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(MOPMAIHIO, MOJYYEHHYIO B
XO0/I€ UCCIIEIOBAHMSI WJIA SKCIIEPUMEHTA;

®CaMOCTOSITENIbHO (popMyIMpoBaTh OOOOIIEHHUS U BBIBOJLI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIOIEHUS, OTIbITa, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATh BO3MOXKHOE JalibHelIee pa3BUTHE (PU3MUECKHX MPOLECCOB, a
TaK)K€ BBIJIBUTATh MPEIIOJIIOKEHUS] 00 WX Pa3BUTUM B HOBBIX YCIOBUSAX H
KOHTEKCTax.

Pabora ¢ undpopmanmueii:

® [IPUMEHATH PA3JIMYHbIE METOJIbl, UHCTPYMEHTBI M 3alPOChl MPU MOKUCKE U 0TOOpe
uH(pOpMAllMM WIM JAHHBIX C Y4YETOM MpEUIOKEHHOW Y4uyeOHOW (uznyeckoin
3a/1auu;

® aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W  HMHTEPIPETUPOBATH  HH(POPMAIHUIO
Pa3IUYHbIX BUIOB U (HOPM MPEACTABIICHNUS;

® CaMOCTOSITEJIbHO BHIOMPATh ONTUMAIbHYIO (OpMY MpeICcTaBlIeHus HHPOpMaALUU U
WTIOCTPUPOBATh pEIllaeMble 3a/ladydl HECJOKHBIMH CXEMaMH, JuarpaMMaMu,
MHOM rpaukoi 1 UX KOMOMHAIUSIMHU.

KoMmyHuKaTHBHBIEC YHHBEpPCaJbHbIe Y4eOHbIe 1eiiCTBUSA:

®B X0Ji¢ 00CYyXIeHHsl yueOHOro Marepualia, pe3yJbTaToB JabopaTopHbIX paboT U
MIPOEKTOB 33J1aBaTh BOMPOCHI MO CYLIECTBY 00CYkK/1aeMOil TeMbI U BbICKA3bIBaTh
UJeH, HalleJICHHbIE Ha pelIeHHE 3aJaud M MoJJeprKaHue OJaroenaTeabHOCTH
OOIICHMS,

®COIOCTABIISITh CBOM CYXKICHHS C CYXKICHUSIMU JPYIMX YYacTHMKOB JHAJIOra,
0oOHapy>KUBaTh Pa3INuMe U CXOJCTBO MO3UIINIA;

® BpIpakaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

eIyOJIMYHO TPEJCTABIATh pE3yIbTaThl BBINOJIHEHHOTO (PU3MYECKOTO OIMbITa
(3KCIIepUMEHTa, UCCIIEIOBAHUS, TPOEKTA);

®[IOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHAWBHAYalIbHOU
paboThI NPU peLICHUU KOHKPETHOU (pr3nueckoil mpoOaemsl;

®[IPUHUMATh LIEJIM COBMECTHOM JAESITENbHOCTH, OPraHW30BbIBATh JIEUCTBUA MO €€
JOCTHKEHUIO: pacHpeseNsiTh pojiu, OOCYXJaTh MpOIECChl U  Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOICH;

® BBINOJIHATH CBOIO YacTh pabOThl, TOCTUTas KaYeCTBEHHOTO Pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTUMU YJIEHAMU KOMaH/bL;

®OLICHMBATh KauyeCTBO CBOETr0 BKJIaJa B OOLUH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENBHO C(HPOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOJIEHCTBHUS.

PerynsiTuBHbIC YyHUBEPCAJbHbIE Y4eOHbIE T1eHCTBUSA

Camoopranmszanmus:



®BBISIBJISITH MPOOJIEMBbl B JKM3HEHHBIX W YYEOHBIX CHUTyalUsX, TPeOyOLUX s
penieHust pU3nYecKux 3HaHUM;

® OPUEHTHPOBATHCS B PA3IMUHBIX MOAX0/1aX MPUHATHUS pellleHui (MHIUBUIYalbHOE,
NPUHATHE pEeUICHUs B TPYMIe, IPUHATHE PELICHUI rPyIoil);

® CaMOCTOSITEJIBHO COCTABJIATH AJITOPUTM pElIeHHs] (PU3NYECKON 3aaun WM IJ1aHa
UCCIIeI0OBaHUs ¢ YYETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOMXHOCTEH,
apryMeHTHpOBaTh MpeijaraeMble BapHaHThl PEeIICHUH;

e ieJIaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, MO OHAIbHBIH HHTEJJIEKT:

e 1aBaTh a/ICKBAaTHYIO OLEHKY CUTYallUU U IpeJjiarath riaH e€ n3MEeHEeHHUs;

® 00BACHATh MPUYMHBI JOCTHXKEHUS (HEAOCTHKEHHS) pe3yJIbTaTOB ACSTEbHOCTH,
JaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY;

®BHOCHUTH KOPPEKTHBBI B JESATEIBbHOCTb (B TOM 4YHCJIE€ B XOJ BBIINOJHEHUS
(bU3MYECKOTro UCCJEeIOBaHUs WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEILCTB,
M3MEHMBIIUXCS CUTYalMi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LIEU U YCIOBHSIM;

®CTaBUTh ceOs Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMaTh MOTHUBbBI, HAMEPEHHUS U JIOTUKY JAPYTOro;

eMpr3HaBaTh CBOE MPaBO Ha OUIMOKY MpH pelIeHUMH (U3NYECKUX 3a7ady WM B
YTBEPKJICHUSAX HA Hay4YHbIE TEMbI U TAKOE K€ MPaBO JIPYroro.

NPEJMETHBIE PE3YJIBTATBI

K koHiy oOyueHuss B 7 KJjacce IpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD y O0YUAIOLIUXCSI YMEHUM:

®1ICTIOJIb30BaTh MOHATHSA: (U3MUECKUE W XHUMHYECKHE SBJICHUS, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJENb, TUIOTE3a, EAUHUIBI (PU3NYECKUX BEJIMYUH, aTOM,
MOJIEKYJIa, arperaTHbIE COCTOSTHUS BellecTBa (TBEPAOE, KHUAKOE, Ta3000pa3Hoe),
MEXaHH4YeCKoe JIBUKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTopus, paBHOJEHUCTBYIOLIAs cuia, Aeopmaius (ynpyras, mjiacTuieckas),
HEBECOMOCTb, COOOILIAIOUIUECS COCYbI;

epaznuyuarh sABIeHUA (Iuddys3us, TEmIoBOE ABMIKEHHWE YACTHIl BEIIECTBa,
paBHOMEpPHOE JIBUKEHUE, HEpPaBHOMEPHOE JBUKEHUE, MHEpLHS,
B3aWMOJICMICTBHE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCBHIO
BpallleHMs], Nepenaya JaBieHUs TBEPABIMU TEJIaMH, XUAKOCTSIMH W Ta3aMu,
aTMoc(epHoe naBieHHe, MIaBaHUE TeJl, IPEBPAIlleHUs MEXaHUYECKON dHEPTUn)
0 ONHCAHMIO HX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHHUE;

®pacIio3HaBaTh MPOSBIEHUE HM3YUYEHHBIX (PU3NYECKUX SIBIEHUH B OKpY’KaOLIEM
MHUpe, B TOM 4ucle (PU3NYECKue SBJICHUS B MPUPOJIE: MPUMEPHI IBUKEHUS C
pPa3INYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOW IPUPOJE, NECUCTBUE CHIIbI
TPeHHUs] B NPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOIrO JaBJICHUS Ha KUBOU



OpraHu3M, IJIaBaHUE DPbIO, pbluard B TeJlie 4elOoBeKa, MPU ITOM MEPEBOIUTH
MPAKTUYECKYI0 3a7adyy B Yy4eOHYI0, BBIICISITh CYIIECTBEHHbIE CBOWCTBA
(npu3HaKM) QU3NYECKUX SIBJICHUII;

®OIMChIBATh HW3YYEHHBIE CBOICTBA Tel U (PU3MUECKHE SIBICHHS, HCIOIb3YS
¢busnueckue BeNMUMHBI (Macca, 00BEM, IJIOTHOCTh BEILECTBA, BPEMsl, IYTb,
CKOPOCTh, CPEHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Tela, Cuiia
TpeHus, JaBiieHue (TBEPAOro Tena, *KUAKOCTH, ras3a), BBITAJKHUBAIOIIAs CUJIA,
MexaHu4deckas paboTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHJIbI, KOO(PPUIUEHT
MOJIE3HOTO JCMCTBUSI MEXaHU3MOB, KHHETHUYECKasi U MOTEHUUaIbHasl SHEPTus),
IpU ONHMCAHUU MPABUIBHO TPAKTOBATh (DUBMYECKUN CMBICI MCIIOIb3yEMbIX
BEJIMYMH, MX OO0O3HAUYEeHHUS M EOUHUIBI (U3MUECKUX BEJIWYUH, HAXOJIUTh
bopMyIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTh TpaduKH HU3YYEHHBIX 3aBUCUMOCTEH (U3MUECKUX
BEJIMYMH;

® XapaKTepH30BaTh CBOWCTBA Tell, (PU3MUYECKUE SBJICHUS U IPOLIECCHI, UCIOJIB3YS
npaBujia CJIOXKEHUsI Cull (BJOJb OJIHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackasns,
3aKOH Apxumesa, IpaBUIO paBHOBECHs pbryara (0J0Ka), «30JI0TOE MPaBUIION
MEXaHHUKH, 3aKOH COXPAaHEHHS MEXaHHMYEeCKOM HHEepruu, MNpu 3TOM JaBaTh
CJIOBECHYI0 (OPMYJIHMpPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKEHUE;

®00BACHATH (PU3UUECKHE SIBICHMS, MPOIECChl U CBOMCTBA TEJN, B TOM 4YHCIE U B
KOHTEKCTE€ CHUTyalludl MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISBIATH
MPUYUHHO--CJIEICTBEHHbIE CBS3M, CTPOUTH OOBACHEHHWE U3 1-2 JIorMueckux
maroB ¢ omnopod Ha 1-2 wu3y4YeHHBIX CBOWCTBA (U3MYECKUX SIBJICHUH,
(bu3MUeCcKUX 3aKOHA WM 3aKOHOMEPHOCTH;

epemiaTh pacu€THble 3aJayd B 1-2 AeicTBUS, UCHONB3Yys 3aKOHBI U (HOPMYIIbL,
CBS3BIBAIOIIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHajlu3a YCIOBUSA 3aJayu
3aMKChIBAaTh KPATKOE YCIOBUE, MOJACTABIATH (PU3MUECKHUE BEIMYMHBI B (POPMYJIbI
U TPOBOJUTH PAacu€Thl, HAXOIUTh CIPABOYHBIEC JAaHHbBIE, HEOOXOAUMBIE IS
pelieHus 3ajad, OLEHUBAaTh pEATHCTHUYHOCTh MOJYYEHHOH (u3nuecKon
BEJIUYMHBI;

®pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIU (PU3HUUECKHUX
METOJIOB, B OIKMCAHUU HCCJIEJ0BAHUS BBIIEIATH MPOBEPSIEMOE MPEANOI0KEHUE
(rumoTesy), pa3nuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT, HAXOIUTh
OLIMOKMU B XO/I€ OIbITA, JIeJaTh BBIBOJBI [0 €T0 pe3yibTaTam;

®[IPOBOJIUTH ONBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUA WM (PU3NUYECKHX
CBOMCTB Tei: (OpPMYyIHUpPOBATH TMPOBEPSEMbIC MPEANOIOKEHUs, COOUPATH
YCTAaHOBKY M3 MPEJIOKEHHOr0 O0OpYy/IOBaHUS, 3alMCHIBaTh XOJ[ OMNbITA U
bopMyITHPOBATH BHIBOJIBI;

®BBLIMOHATH MPSMbIE HU3MEPEHUS PACCTOSHUSA, BPEMEHHM, Macchl Tena, 00bEMa,
CWJIBI U TEMIIEpPaTyphl C UCMOJIb30BAHUEM aHAIOTOBBIX U HU(POBBIX MPUOOPOB,



3alMChIBaTh IMOKa3aHUsi MNpUOOPOB € Yy4E€TOM 3allaHHON  aOCOJIIOTHOM
IIOI'PEIITHOCTY U3MEPEHUN;

® [IPOBOJIUTH HCCIIEJOBAaHNE 3aBUCUMOCTH OJTHOM (hU3MUECKON BETMYMHBI OT JPYron
C HCIOJIb30BAHMEM NPSIMBIX H3MEpPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO
JIBUKYILErocs Tejla OT BPEMEHU JBUKEHUS TeJa, CUIIbl TPEHUS CKOJIbXEHHS OT
Beca Tella, KauecTBa OOpaOOTKM IMOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHIIBI
TPEHUs OT IUIOUIAJM CONMPHUKOCHOBEHMS TeJl, CUJIbl YIPYTOCTH OT Y UIMHEHUS
MPYKUHBI, BBITAIKUBAIOUIEH CHIIBI OT 00bEMa MOrpyXKEHHOM 4YacTU Tejla U OT
IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJyOuHBI, Ha
KOTOpPYIO TOTPY>KEHO TeNo, YCIOBUW TIUIaBaHMsI TeJd, YCIOBUN paBHOBECHS
ppluara U OJOKOB), y4acTBOBaTh B IJIJAHUPOBAHUU YYEOHOTO HCCIICIOBAHMS,
coOupaTh YCTAaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIeAys MPEAJI0KEHHOMY IUIaHy,
(buKkcHpoBaTh Pe3yJIbTaThl MOJIYYEHHOW 3aBUCUMOCTH (U3MYECKHUX BEJIUYHMH B
BUJIE MPEUIOKEHHBIX TaONHI U TpadUKOB, JeiaTh BBIBOJABI 10 pPe3yJbTaTaM
UCCIIeIOBAHUS;

®[IPOBO/IUTH KOCBEHHbIE M3MEpEHUs (PU3NUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KHUJKOCTH W TBEPAOTO TeNa, CUila TPEHUsSl CKOJBXKEHHS, JABJICHHUE BO3/yXa,
BBITAJIKMBAIOLAsl CUJIa, JEWCTBYIOIIAs Ha MOTPY>KEHHOE B KHUAKOCTb TEJO,
KO3 (ULIMEHT TMOJEe3HOr0  JEHCTBUS  MPOCTBIX  MEXAaHM3MOB),  CIEIys
NPENJOKEHHOM HWHCTPYKIUHU: TpU  BBINOJHEHUH H3MEPEHHH coOupaTh
HKCIIEPUMEHTANIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHHUE HCKOMOI BEJIMYUHBI,

ecoONIONATh MpaBHUiia TEXHUKM Oe3omacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e yKa3blBaTh MPUHIUIBI JEUCTBHUS MPUOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETpP, cooOUIaroIIecss Ccocyabl, OapoMmeTp, pblyar,
MOJIBMKHBIN M HETIOABMKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTh;

e XapaKTepU30BaTh MPUHIUIBI JACHCTBUS HM3YyUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHMS (B TOM UUCIE: TOAMIUITHUKH, YCTPONUCTBO
BOJIOIIPOBOJIA, THPABIMYECKHM Ipecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOU
HAcoC, apeoMETp), UCMOJB3Yysl 3HAHHUS O CBOMCTBAX (PU3MUECKHUX SIBJICHUU U
HeoOXoIMMble PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOJUTH MPUMEPHI (HAXOAUTh HMHQOPMALUIO O MpUMepax) MNPaKTHYECKOIro
UCIOJIb30BaHMS (PU3NUYECKUX 3HAHUN B MOBCEIHEBHOM KU3HU AJ1 00eCTeUeHH s
0€30MacHOCTH MpU 00palleHuu ¢ NpudopaMu U TEXHUYECKUMU YCTpOMCTBaMH,
COXpaHEHMs 370pPOBbSI U COONIOACHHS HOPM DSKOJIOTMYECKOTO MOBEACHUS B
OKpY>Karollen cpee;

® OCYILIECTBJIATh OTOOpP MCTOYHUKOB MH(pOpManuu B VIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOMIMXCSA 3HAHMM U MYyTEM
CpPaBHEHMSI PA3IMUHBIX UCTOYHUKOB BBIIEIATH UHPOPMAIUIO, KOTOPAS SIBISETCS
MPOTUBOPEUUBON MIIH MOXKET ObITh HEJIOCTOBEPHOI;

®1ICMIOJIb30BaTh IIPU BBINOJHEHUM YYEOHBIX 3aJaHUl Hay4YHO--TOMYJISAPHYIO
IUTepaTypy (pU3NUECKOro coAepKaHusl, CIIpaBOUYHbIEe MaTepuabl, PpECYpChl CETU



WNutepHer, BrnageTh npuéMamMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(popManuK U3 0JTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

®C03/1aBaTh COOCTBEHHbIE KpaTKWE MHMCbMEHHbIE U YCTHBIE COOOIEHUSI Ha OCHOBE
2—-3 UCTOYHMKOB HH(pOpMaMK (PU3NUECKOTO COJCpXKaHUS, B TOM YHUCIIE
myOJUYHO JieNaTh KpaTKhe COOOLIEHUS O pe3yibTaTaX MPOEKTOB MM y4eOHBIX
WCCIIEIOBAaHUM, TIPU ITOM TPaMOTHO HCIIOJIb30BaTh M3YYCHHBIM MOHSATHIHBIN
amnmapart Kypca GU3UKH, COITPOBOXK/IaTh BRICTYIIJICHHE MTPE3CHTAIINECH;

®IpY BBIMOJHEHUM YYEOHBIX TIPOCKTOB W HUCCIEAOBAHUU pachpeacisiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBHU C MOCTABICHHBIMH 3aJa4aMU, CICIUTh
3a BBIMOJTHEHUEM IIJIaHA ICUCTBUM, aIeKBAaTHO OIICHUBATH COOCTBEHHBIHN BKJIA]l B
JESATETLHOCTh TPYIMIbl, BBICTpPAaUBAaTh KOMMYHHMKATHBHOE B3aWMOJICHCTBUE,
YYUTHIBAst MHCHHE OKPYIKAIOIIIHX.

K koHiy oOyueHuss B 8 kJjacce mpeaMeTHblE pe3ybTaTbl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaxkaTh CHOPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUM:

® 1ICTI0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAIUIMYECKHE U aMOp(HbIe
TeJla, HACBHIIIECHHBIM U HEHACHIIIIEHHBIN Map, BIaXKHOCTh BO3/lyXa, TEMIEpaTypa,
BHYTPEHHSSI SHEPrus, TEIJIOBOM JBHUraTeliib, 3JEMEHTAPHBIN AICKTPUUCCKUM
3apsijl, DJEKTPUUECKOE TI0Jie, TMPOBOAHUKH W JAUDJICKTPHUKH, TOCTOSHHBIN
ANEKTPUUECKUM TOK, MATHUTHOE TIOJIE;

epa3nyaTh SABJICHUA (TEIIOBOE pacUIMpEHUE U CxKaTHhe, TeIuionepeaaya, TerioBoe
paBHOBECHE, CMayMBaHHUE, KANWUISPHBIC SBJICHUS, WUCIAPEHHE, KOHJCHCAIHS,
IUIaBJICHHE, KpHUCTaJUIM3anus (OTBEp/IEBaHUE), KHUIIEHHE, TerJionepeaada
(TeTUIONIPOBOIHOCTD, KOHBEKIHS, U3ITyyeHue), ANIEKTpU3alMs  Ted,
B3aUMOJICMICTBHE  3apsiiOB, JEUCTBUA  JJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aWMOJICHCTBUE MArHUTOB, JIEWCTBHE MArHUTHOTO TIOJA Ha
MPOBOJIHUK C TOKOM, JJICKTPOMArHUTHAs WHAYKIHMSA) [0 OMHCAHUIO HX
XapaKTEepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JACMOHCTPUPYIOIIUX JTaHHOE
¢dusnueckoe sIBIECHUE;

®pacro3HaBaTh MPOSBICHUE HW3YUYEHHBIX (U3UYECKUX SIBJICHUU B OKPYKAIOIIEM
MUpEe, B TOM uuclie (PU3NYECKUE SIBICHUS B TPHUPOJE: TMOBEPXHOCTHOE
HaTSOKCHHE W KamWUISPHBIE SBJICHUS B TPHUPOJE, KPHUCTAUIBI B MPHUPOJE,
uznyuenne CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3zoBaHUE
pochl, TyMmaHa, WHEesA, CHera, OJJIEKTpUYeCKue SBJIEHHS B arMocdepe,
ANEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJIH, aApeld MmoaocoB,
pPOJIb MarHUTHOTO TOJIA JUIsl JKU3HU Ha 3eMJjie, MOJSIPHOE CHUSIHUE, MPU ITOM
MEePEBOJAUTh TMPAKTHUECKYIO0 3a/lady B YYeOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) PUBNYECKUX SIBICHMUIA;

®OMKCHIBATh W3YUYCHHBIE CBOWCTBA Tel W (DU3UYECKUE SIBJICHUS, HCIOIb3Ys
dbu3uYecKkue BEIMYMHBI (TeMmIepaTypa, BHYTPEHHsISI DSHEprusi, KOJIUYECTBO
TEIUIOThI, yJAeNbHas TEIIOEMKOCTh BEIIECTBA, yJebHas TEIJIOTa IUJIaBJICHMS,
yAelbHas TeIuloTa napooOpa3oBaHUsl, yJeidbHAas TEIUIOTa CrOpaHMsl TOIUIMBA,



KO3((QUIIMEHT TMOJIe3HOr0 MAEMCTBUS TEIUIOBOM MAalllMHBbI, OTHOCHUTEIbHAs
BIQXXHOCTb BO3/yXa, OJICKTPUYECKHH 3aps], Cuila TOKa, JJIEKTPUYECKOe
HaIlpsDKEHHWE,  CONPOTHUBIICHHE  IPOBOAHMKA, YACIBHOE  CONPOTUBIICHUE
BEILECTBA, paboTa M MOIIHOCTh 3JEKTPUUECKOr0 TOKa), MpPU ONHUCAHUU
NpaBWJIbHO TPAaKTOBaTh (PU3WYECKUH CMBICT  HCHOJIb3YEMBIX BEJIMYHUH,
0o003HaUeHMs] M €IWHULBI (U3MYECKUX BEIUYMH, HAXOAUTh (OPMYIIBL,
CBSI3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYUMHY C JPYTUMHU BEIMYHMHAMU,
CTPOUTH TpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYHH;

e XapaKTepH30BaTh CBOWCTBA Tell, (PU3NUYECKUE SIBJICHUS M IPOLIECCHI, UCIOJIb3YS
OCHOBHBIE  ITOJIOKEHHUSI  MOJIEKYJISIPHO--KMHETUYECKOM TEOPUU  CTPOCHUS
BEIIECTBA, MPUHILIUI CYNEepIO3ULIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHMs 3apsiaa, 3akoH Oma musd ydacTka nenu, 3akoH Jlxoyns—JIeHna,
3aKOH COXpPAHEHHUs SHEPruu, MpU 3TOM JaBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alMChIBaTh €0 MATEMAaTUYECKOE BBIPAKECHHUE;

® 00BACHATH (PU3MYECKUE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyaIuin IIPAaKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBISITH
MPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYecKHX
maroB ¢ omnopod Ha 1-2 u3y4YeHHBIX CBOWCTBA (DU3MYECKUX SBIICHUH,
(bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemiaTh pacu€THbIC 3aJayd B 2—3 AEMCTBUS, UCHONB3Yys 3aKOHBI U (HOPMYJIBL,
CBS3BIBAIOIIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHajW3a YyCIIOBUS 3aJayu
3alMCBHIBaTh KPATKOE YCJIOBHUE, BBIABISITH HENOCTATOK JAHHBIX JUISI PELICHUSA
3a/lauM, BbIOMpATh 3aKOHbI U (OPMyJbl, HEOOXoIuMble JUIsi €€ pelieHus,
MPOBOJAUTH pPAcu€Thl M CpPaBHMBATh IOJyYEHHOE 3HAaYeHHE (PUINUECKON
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

®pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEHIMTh MPU MOMOIIH (PU3HMUECKUX
METOJI0B, HCIIOJIb3Ysl OIIMCAHME UCCIENOBAHUSA, BBIICIATh IPOBEPSIEMOE
MPEANOJNIOKEHUE,  OLICHWBAaTh  IPABWIBHOCTb  MOpsAJKAa  NPOBEICHUS
WCCIIE0BAHMs, 1€JaTh BEIBOJBL;

®IPOBOJIUTH ONBITHl MO HAOTIOACHHUIO (U3MYECKUX SABJICHUNW WU (U3HMUECKHX
CBOMCTB TelN (KamWJUIApHBIC SBJIEHUS, 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
o0bEMa, TeMmIepaTypbl, CKOPOCTH IMpollecca OCTBIBAHMS M HarpeBaHHs MpuU
U3IY4YEHUH OT IBETa M3JIydaromied (TMOIVIOIAoUIe) MOBEPXHOCTH, CKOPOCTH
WCIIapeHns BOJABI OT TEMIIEPATYypPbl >KUAKOCTH M IUIOMIAIA €€ MOBEPXHOCTH,
NEKTpU3alMs  TeJI W B3aUMOJACHCTBHE  DJJEKTPUYECKHX  3apsioB,
B3aMMO/JICHICTBUE TOCTOSIHHBIX MAarHUTOB, BHM3yajW3allds MAarHUTHBIX MOJeH
MOCTOSIHHBIX MarHUTOB, JEWCTBHUSI MAarHUTHOTO MOJS Ha MPOBOJAHHUK C TOKOM,
CBOICTBA 3JIEKTPOMAarHuWTa, CBOMCTBA 3JEKTPOJIBUraTeNsl MOCTOSIHHOIO TOKA):
bopMynHpoBaTh MpOBEpPSIEMbIE MPEANOI0KEHUs, COOUpaTh YCTAaHOBKY W3
MPENJIO)KEHHOro 000pYyOBaHMs, OMHMCHIBATH XOJ OMNbITa M (HOPMYIHPOBATH
BBIBOJIbI;



®BLIMIOJHATh TPSMBIE W3MEPEHHsI TEMIIePaTypbl, OTHOCUTEIHHOW BIAKHOCTH
BO3/yXa, CHJIbI TOKA, HAMPSHKCHUS C UCTIOIh30BAaHHEM aHAJIOTOBBIX MTPUOOPOB U
IaTYUKOB (DU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH C YIETOM
3a/IaHHON a0COJIFOTHON MOTPENTHOCTH;

® IPOBOJINTH MCCIICIOBAaHUE 3aBUCHMOCTH OJHON (PU3MUYECKOW BETMYUHBI OT APYTOi
C UCHOJB30BAaHHEM TIPSMBIX H3MEPEHHH (3aBUCUMOCTh COTPOTHBIICHUS
MPOBOJHUKA OT €ro JIWHBI, IJIOUIAJN TONEPEYHOTO CEYCHUS M YACIHHOTO
COITPOTHUBJICHHS BEUIECTBA MPOBOJHUKA, CHIIBI TOKA, UIYIIEr0 Yepe3 MPOBOTHUK,
OT HaNpsDKCHUST Ha TPOBOJHHUKE, WCCIEAOBAHUE IMOCIEAOBATEIIEHOTO U
napajuieIbHOTO COCAMHEHWH TPOBOJHUKOB): IUIAHUPOBATh HCCICIOBAHHE,
COOMpaTh YCTAaHOBKY W BBIMOJHATH U3MEPECHHS, CIEAYS MPEIIIOKESHHOMY IIJIaHy,
¢buKcupoBaTh pe3yJabTaThl TOJYYECHHOHW 3aBHCHUMOCTH B BHAC TaOIUIl U
rpadMKOB, Ie7aTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHUS;

®IIPOBOJNTh  KOCBEHHBIE  HM3MEPEHUs  (QU3UYECKUX  BEeNWYMH  (yAenbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBJICHHE MPOBOJHWKA, padOTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKa): TUTAHUPOBATh MU3MEPCHHUS, cooupath
OKCIEPUMEHTAILHYIO YCTaHOBKY, CJEIysl TPENJIOKCHHONH WHCTPYKIUHU, U
BBIUMCIISITh 3HAUYCHUE BEJTUYHHBI,

ecoONIOaTh MpaBHUiia TEXHUKW Oe3omacHocTH Mpu paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh TPUHIUNBI JIEHCTBUS W3YYCHHBIX MPHOOPOB M TEXHHUECKUX
YCTPOMCTB C OMOPOI Ha UX OMHMCAHUS (B TOM YHCIIE: CHCTEMa OTOTUICHUS IOMOB,
THTPOMETP, TapoBasi TypOWHA, aMIIEpMETP, BOJIBTMETP, CYETUNK IEKTPUICCKON
OHEPIHH, AIEKTPOOCBETHTEIbHBIC IPUOOPHI, HATPEBATEIBHBIE YJIECKTPOIPUOOPHI
(mpumepsi), DIIEKTPUUECKUE NIPEIOXPAHUTEIH, DIIEKTPOMArHHT,
DIIEKTPOJBUTATENb TIOCTOSITHHOTO TOKa), WCIONB3ys 3HAHUS O CBOMCTBax
bu3nueckux sBIEHUN U HEOOXO0qUMbIe (PHU3HUECKUE 3aKOHOMEPHOCTH;

® DaCcTO3HABATh MPOCTHIC TEXHUYECKHE YCTPOUCTBA M M3MEPUTEIbHBIC TPUOOPHI IO
CXeMaM H CXEMaTUYHBIM pHUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEpPMOC,
NICUXPOMETpP, TUTPOMETpP, IBUTATENb BHYTPEHHETO CTOpPaHUs, AJIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMBI JJICKTPUYECKHX IIeTel C IMOCIIEA0BATEIbHBIM U
napajuieIbHBIM COCTUHEHHEM D3JIEMEHTOB, pa3inyas yCJIOBHBIE 0003HAYCHUS
AJIEMEHTOB IEKTPUUECKUX LIENEH;

®IPUBOJUTH TMPUMEPHI (HAXOAUTh HMHPOPMALUIO O MpUMeEpax) MNPaKTHYECKOIo
UCTIOH30BaHMs (PU3MUYECKUX 3HAHHWHA B TIOBCEAHEBHOM XKU3HU JUIA 00ECTICUCHUS
0€30MMacHOCTH Mpu 00palleHuu ¢ NpudopaMu U TEXHUYECKMMU yCTpOCTBaMH,
COXpaHEHHS 3/I0pPOBbS W COOJIOJICHUS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKpY>Karolleu cpee;

® OCYIIECTBIIATh MOUCK MH(popManuu (usmueckoro coxepkanusi B MaTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHUI U IMTyTEM CPaBHEHHS JTOTIOTHUTEIHHBIX HCTOUHUKOB
BBIICIISITh WH(POPMAITUIO, KOTOpAs SIBISIETCS TMPOTUBOPEUMBOM MM MOKET OBITh
HEJIOCTOBEPHO;



®1ICMIOJb30BaTh IIPU BBHINOJHEHUU YYEOHBIX 3aJaHUil Hay4YHO--TOIMYJISPHYIO
IuTepaTypy (pU3MUECKOro cofepKaHusl, ClipaBOUYHbIe MaTepuasbl, PpECYpPChl CETU
WuTepner, Bnaaerb npuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(popManuK U3 0JTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

®C03/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE W KpaTKHUE YCTHbIE COOOIIeHus, 00001mas
MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHHKOB (PU3NYECKOTO COACpKAHMS, B TOM
qucle myOJIUYHO MpeICTaBIATh pE3yJIbTaThI MPOEKTHOMN WIH
UCCIIeIOBAaTENbCKON  JEATENBHOCTH, MpPU 3TOM TIPAaMOTHO HCIOIb30BaTh
M3Y4YEeHHBIN MOHATUHHBIN anmnapar Kypca (pU3uKH, COMPOBOXKIATh BHICTYIUICHHE
MpE3EHTAlNEN;

e[IpY BBHINIOJHEHUU y4E€OHBIX MPOEKTOB M HCCIENOBaHUN (DU3MUECKHX IMPOLIECCOB
pacnpenensTh O0S3aHHOCTH B TIpPYyIIEe B COOTBETCTBUU C IOCTaBICHHBIMU
3aJlayaMM, CJIEIUTh 32 BBINOJHEHUEM IlJIaHA JEHCTBUH U KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBbIM BKJIAJ B JACATEIbHOCTh TPYIIIbI,
BBICTpauBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBUE, MPOSBISAS TOTOBHOCTH
paspemiaTh KOH(QIUKTHI.

K koHiy oOyueHuss B 9 kJjacce mpeaMeTHblE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Yy 00YUaIOUIUXCS YMEHUM:

®1ICTIOJIb30BaTh MOHSATHS: CHCTEMa OTCuéra, MaTrepualbHas TOYKA, TPAEKTOPHUS,
OTHOCUTEJIbHOCTh ~ MEXaHMYECKOro  JBWXKEHUs, JjAeopmanus  (ympyras,
IJIacTUYEeCcKas), TPEHUE, LEHTPOCTPEMHUTENIbHOE YCKOpEHHE, HEBECOMOCTbh U
Neperpy3ku, LEHTP TKECTH, aOCONIIOTHO TBEPAOE TENO, LEHTP THKECTU
TBEPIOrO Teja, paBHOBECHE, MEXaHMYECKHe KoJieOaHUS U BOJIHBI, 3BYK,
uH(Gpa3ByK M YJIbTPa3BYK,  JJIEKTPOMAarHUTHbIE  BOJIHBI,  IIIKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTh, CIEKTPHI
UCIyCKaHUsl W TMOTJIOLIeHus, aib(a-, 0eTa- U TraMMa-u3JIy4eHUs, HU30TOIBI,
sJIepHasi PHEPreTHKa;

e pa3nnyaTh SABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEIHOE IBUKEHUE,
PaBHOYCKOPEHHOE MpPSMOJIMHEWHOE JBUKEHHE, CBOOOJAHOE MaJeHue Tell,
pPaBHOMEpPHOE JBM)KEHHE MO OKPYKHOCTH, B3aUMOJEHCTBUE Tell, PEaKTHUBHOE
IBWKEHHE, KoyieOaTelbHOE JIBIJKEHHE (3aTyXarollue€ U BBIHYXJACHHbIE
KojeOaHusi),  pE30HAaHC, BOJIHOBOE  JIBI)KEHHME,  OTpaX€HUE  3BYKa,
NPSIMOJIMHENHOE PacIpOCTpPaHEHHE, OTPAKEHUE U MPEIOMIICHUE CBETa, MOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, pa3yioKeHHE OeJIoro CBeTa B CIEKTP U CIOKEHUE
CHEKTpaJIbHbIX IIBETOB, AMCIIEPCUSl CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOro CHEeKTpa M3JIy4YeHHUs) 10 OINHUCAHUI0 HUX
XapaKTepHBbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢buznueckoe sBIEHUE;

®pacIio3HaBaTh MPOSBIEHUE HM3YUYEHHBIX (PU3NYECKUX SIBIEHUH B OKpY’KaOLIEM
Mupe (B TOM uucie (QU3NYECKUE SIBJICHUS B MPUPOJE: MPUIUBBI U OTJIMBBI,
nBrkeHue 1uiaHeT CoONHEYHOM CHUCTeMbl, PEaKTUBHOE JIBUJKEHUE JKUBBIX
OpPraHU3MOB, BOCHPHSTHE 3BYKOB )KMBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE



BOJIHBI, I[yHAMH, D3XO, LBETa TeJ, ONTUYECKHUE SBJIICEHUA B NPUPOJE,
OMOJOruYecKoe AeHCTBUE BUAMMOIO, YJIbTPa(pUOIETOBOTO U PEHTTEHOBCKOTO
U3ITyYeHUH, €CTECTBEHHBbIM paJMOaKTUBHBIM (OH, KOCMHUYECKHUE JIy4H,
PaZOAaKTUBHOE U3yUYE€HUE MPUPOAHBIX MUHEPAJIOB, IEUCTBUE PAMOAKTUBHBIX
U3ITyYeHUH Ha OpraHuM3M 4YeJoBeKa), MPH 3TOM IEPEBOAUTH MPAKTUUYECKYIO
3ajauy B y4eOHyIO, BBIJEIATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKU)
(bu3nUecKUX SIBICHUI;

®OIMChIBATh H3YYEHHBIE CBOICTBA Tel U (PU3MUECKHE SIBJICHHS, HCHOIb3YS
¢u3znueckue BeIUYUHBI (CpeAHsi M MIHOBEHHass CKOPOCTh Tela MpHu
HEPAaBHOMEPHOM JBMKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHs, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO MaJieHus, BEC Tela, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHUYecKas
paboTa W MOIIHOCTh, NOTEHLMAJIbHAS »JHEPrus Teja, MOJHATOrO Haj
MOBEPXHOCTHIO  3€MJIM, TOTEHLUHUAJIbHAs JHEPrusl CHKATOM  NIPYKHUHBI,
KMHETUYECKas SHEprusi, MoJjHas MEXaHWYecKas SHEprus, Mepuoj M YacToTa
Koje0aHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCThH CBETa,
MOKAa3aTeab MPEIOMIICHHUS Cpefbl), NPU OINUCAHWU MPaBUIBHO TPAKTOBATh
¢bu3nueckuil CMBICIT HCMOJIb3YEMBIX BEJIMYMH, OOO3HAUYEHHUS] W €JAMHUIIBI
¢bu3MUecKUX  BENWYHMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLINE  JTAHHYIO
(bu3MYeCKyI0 BEIMUYUHY C JPYTMMH BEIUYMHAMH, CTPOUTH T'padUKH N3YUEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;

e XapaKTepH30BaTh CBOWCTBA Tell, (PU3MYECKUE SIBJICHUS M IMPOLECCHI, UCIOIb3YS
3aKOH COXpPAaHEHHUs DSHEPruM, 3aKOH BCEMHPHOTO TSATOTEHUS, MPUHIUI
CYHNEPIO3ULUN CUJI, IPUHIUI OTHOCUTEIbHOCTU ['anmunes, 3akoHbl HbroTOHa,
3aKOH COXPAHEHUS MMIIYyJIbCa, 3aKOHBl OTPAXEHUS W INPEJIIOMJICHUS CBETa,
3aKOHBI COXPAHEHHUSI 3apsiIOBOrO U MAcCOBOT'O YMCEN IPU SANEPHBIX PEaKLMIX,
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa M 3allMChIBaTh €ro
MaTeMaTH4ECKOE BBIPAKECHHUE;

® 00BACHATH (PU3MYECKUE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUld NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTMYECKUX I11aroB C OMOPOM
Ha 2-3 U3y4YEeHHBIX CBOMCTBA ()M3MUECKHUX SBJICHUH, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTE;

epemiaTh pacy€THbIE 3a7aud (ONUpAroLIUecss Ha CUCTeMy U3 2—3 ypaBHEHHH),
UCIOJIb3YsS 3aKOHbI U (OPMYJIbI, CBSI3bIBalOLIME (PU3NYECKUE BEIUYMHBI: Ha
OCHOBE aHaJu3a YyCJIOBHUS 3a/Jaud 3alUChIBaThb KPAaTKOE YCIOBHE, BBISABIATH
HEJOCTAIOIMe WM M30bITOUHbIE JaHHbIC, BbIOMpATh 3aKOHBI U (HOPMYJIBL,
HEeoOXoIuMble  JUJIsi  peuleHusl, MPOBOAMTH  pacdy€Tbl M OLCHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HAaUeHUS (PU3NYECKON BEIMYUHBL;

®pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, HCIIOJIb3ysl OIMCAHME MCCIEAOBAHUSA, BBIICIATh IPOBEPSIEMOE
MPEANONIOKEHUE,  OLICHMBAaTh  IPABWIBHOCTh  MOpsAJKa  NPOBEICHHUS



WCCIIeZIOBaHUS, AeTIaTh BBIBOBI, MHTEPIPETUPOBATH PE3YIbTAThl HAOIIOACHUH 1
OTIBITOB;

®IPOBOJIMTH ONBITHI IO HAONIONEHUIO (U3NYCCKUX SBICHUA WM (PU3UICCKUX
CBOWMCTB Ten (M3yuyeHHEe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHCHHUS
SHEPrHH, 3aBUCHMOCTh MEpHo/a KojaeOaHUil MPYKMHHOTO MasTHUKA OT MacChl
rpy3a W KECTKOCTH TPYXHHBI W HE3aBHUCUMOCTh OT aMIUIMTYABl MaJbIX
KoJIeOaHH, TPSMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, pa3okKeHHue Oenoro
CBETa B CIIEKTP, U3YYCHHE CBOWCTB M300paKCHHS B TUNIOCKOM 3€pKajie U CBOHCTB
M300pakeHus: TpeaMeTa B COOMparolieil JIMH3e, HAONI0JEHHE CIUIONIHBIX H
JMHEWYAThIX CIEKTPOB M3ITyYEHHS): CAMOCTOSITEIIbHO COOMpaTh YCTAaHOBKY W3
n30BITOYHOTO HabOpa 000pyMOBaHMsI, OMTMCHIBATH X0 OTBITA U €T0 PE3YJIbTATHI,
(bopMyIHpPOBaTh BHIBOIBI;

® IPOBOJINTH NIPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHHMA, ONpeaeysis CpeIHee
3HAYCHHE U3MEPAEMON BeTMUUHBI ((POKYCHOE PACcCTOSTHUE COOMPAOIIECH JIMH3HI),
000CHOBBIBATh BBIOOP crioco0a nu3MepeHus (M3MEpUTEILHOTO MPUOopa);

®IIPOBOJNTH  HWCCJICNIOBAaHME  3aBUCHUMOCTEH  (U3MYECKUX  BEIUYUH  C
UCTIOJIH30BAaHUEM TMPSMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH OT BpPEMEHH TIpHU
PaBHOYCKOPEHHOM JBIDKCHHH 0€3 HavYaJIbHOM CKOPOCTH, MEepHoja KoyeOaHMit
MaTeMaTUYECKOTO MAasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTIJla OTPaKCHUS
CBETa OT yrJja MajaeHus W yrja MpeJOMJICHHs OT yria MajeHHs): MIaHupOBaTh
UCCIIEZIOBaHNE, CAMOCTOSITENIBHO  COOMpaTh  yCTaHOBKY, (puKcHpoBaTth
pe3yJIbTaThl MOJTYYCHHON 3aBUCUMOCTH (DPM3HUECKUX BEITUYMH B BUC TaOIHIl U
rpaduKOB, Ie7aTh BEIBOJIBI IO PE3yIbTaTaM HUCCIICOBAHNUS;

® IPOBOJINTH KOCBEHHBIC M3MEpPEHUS (U3NYCCKUX BEIMYHH (CPEIHSST CKOPOCTh H
YCKOpEHHE Teja TpPU PaBHOYCKOPECHHOM IBWKCHHU, YCKOPEHHE CBOOOTHOTO
MaJIeHus, JKECTKOCTh TPYXKHHBI, KOIPQPUIMEHT TPEHUS  CKOJBKCHHS,
MexaHuueckass paboTa W MOIIHOCTb, YacTOTa M MEpUoJ KoyieOaHUM
MaTEeMaTUYECKOTO M MPYXKHHHOTO MAasTHUKOB, ONTHYECKasl cuja coOMparomei
JUH3bI, PAJUOAKTHBHBIM  (QOH): MJIAHUPOBATH  M3MEPEHHUs, CcoOUpaTh
OKCIEPUMEHTAFHYI0O  YCTAaHOBKY W  BBHINOJHATH ~ HM3MEPEHUs,  CIeAys
MPEI0KEHHOW HHCTPYKIIMH, BEIYUCIIATH 3HAUYCHUE BEIIMYMHBI M aHAJTU3UPOBAThH
MOJTyYSHHBIE PE3YJIbTAThI C YYETOM 33JaHHOM MOTPEITHOCTH U3MEPECHU;

ecoOMIONATh MpaBHUia TEXHUKM Oe3omacHoCTH Mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

® pa3IMuaTh OCHOBHBIC MIPU3HAKN M3YyYCHHBIX (PU3NICCKUX MOJIEIICH: MaTepruatbHasl
TOYKa, aOCOMIOTHO TBEPAOE TEJO, TOUCYHBIM HCTOYHUK CBETA, JIy4, TOHKAs
JMH3a, JIAaHeTapHas MOJIEh aTOMa, HyKJIOHHAsI MOJIETTh aTOMHOTO SIApa;

® XapaKTepU30BaTh TPUHIUIBI JEHCTBUS W3YYCHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOWCTB C OMOPON Ha WX OMUCaHWs (B TOM YHCIE: CIIHIOMETpP, MaTUYUKU
MOJIOKEHUSI, PACCTOSHHSI M YCKOPEHHsI, paKeTa, JXOJOT, OYKH, TEPHUCKOIL,
doroanmapar, ONTHYECKHUE CBETOBONBI, CHEKTPOCKOM, IO3MMETp, Kamepa



Bunbcona), wucnonb3ys 3HaHUS O CBOMCTBaX (U3MYECKUX SBJIECHUH U
HeoOXoIuMble PU3NYECKUE 3aKOHOMEPHOCTH;

®1ICMIOJIb30BAaTh CXEMbl M CXEMaTU4YHble PHUCYHKHM M3YYEHHBIX TEXHUYECKHX
YCTPOUCTB, M3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKUX IMPOLIECCOB MpHU
pelIeHUH y4eOHO--TIPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbI JUIsl MOCTPOCHUs
M300pakeHUH B IIIOCKOM 3€pKajie U COOMparolel JTUH3E;

®IPUBOJUTH TMPUMEPHI (HAXOAUTh HMHPOPMALUIO O MpUMEpax) MNPaKTHUYECKOIrO
MCIOJIb30BaHMs (PU3NUYECKUX 3HAHUN B MOBCEIHEBHOM KU3HU AJi1 00eCIeUeHH s
0€30MMacHOCTH MpU 00palleHuu ¢ NpudopaMu U TEXHUYECKUMHU yCTpOCTBaMu,
COXpaHEHMsI 370POBbS U COONIOACHHS HOPM DKOJIOTMYECKOIO MOBEACHUS B
OKPY’KaroILEH cpele;

®OCYIIECTBJIATh MOUCK HHpoOpManuu ¢usnueckoro cojaepxkanusi B HHtepHere,
CaMOCTOSITENIbHO ~ (OpMYJIUPYs  TMOMCKOBBIM  3alpoc, HAXOAUTh  IyTH
OnpejieNieHHss  JOCTOBEPHOCTH  MOJIYYEeHHOM HMH(pOpMAlMU Ha  OCHOBE
MMEIOLUXCS 3HAHUH U JIONOJHUTENbHBIX HCTOYHHUKOB;

®1ICMIOJIb30BaTh IIPU BBINOJHEHUH YYEOHBIX 3aJaHUil Hay4YHO--TOIYJIAPHYIO
IuTepaTypy GpU3MUECKOro cofepKaHusl, ClIpaBOUYHbIe MaTepuabl, PpECYpChl CETU
WnTepuer, Bnaaerb npuéMaMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
nH(popManuu U3 0OTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

®CO3/1aBaTb COOCTBEHHBbIE TMHCbMEHHBIE M YCTHbIE COOOILEHHS Ha OCHOBE
uHpOpMalMM U3 HECKOJbKMX HMCTOYHUKOB (DU3MUECKOTO  COJEpKaHus,
NyOJUYHO TPEACTABIATh PE3YNbTAaThl MPOEKTHOM WM HCCIEI0BATENIbCKON
NEATEIBbHOCTH, NPU 3TOM TPAMOTHO HCIOJIb30BATh W3YYCHHBIA IMOHATHIHBIN
anmapat u3y4aemoro pasjena (U3MKM U CONPOBOXKIATh BBICTYIUICHHE
npe3eHTaueil ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoummuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Konrtpoabubie | IlpakTuuyeckune
n/n NpOrpamMmbl Bcero odpa3oBaTe/IbHbIE
padoTsl padoTsl
pecypcsl
Paznen 1. ®usuka u eé posib B IO3HAHUHN OKPYKAIOLIEr0o MHPa
Bubnuoreka [JOK
1.1 o - 2
HISHIA = HAYKA O TIPHPOAC https:/m.edsoo.ru/7f416194
bubmmoreka [JOK
1.2 () 2 1
HBHHCCKHE BEHIHMHET https://m.edsoo.ru/7f416194
Bubnurotexa [JOK
1.3 EctecTBeHHOHA i METOJI MO3HA 2 1
TCCTBCHHOHAYHHEIM METOZ NOSHAHHA https://m.edsoo.ru/7f416194
Hroro mo pa3neny 6

Pa3nen 2. [lepoHayajibHbIe CBEIEHHS 0 CTPOEHHH BellecTBA

2.1 CrtpoeHue BeliecTBa 1 bubmorexa IOK
’ P . https://m.edsoo.ru/7f416194
29 JIBu>KeHUe 1 B3aMMO/ICHCTBHE YaCTHI] ) 1 Bubnmorexa LIOK
’ BeLECTBA https://m.edsoo.ru/7f416194
bubmmoreka [JOK
2.3 A 2
TPCTATHBIS COCTOMHITL BEMCUTRA https://m.edsoo.rw/7f416194
Hroro no pasaeny 5
Pasnen 3. /IBuskeHHe U B3auMO/IeiicTBHE TeJl
bubmmoreka [JOK
3.1 M 3
CXAMHICCKOC JBHACHIE https://m.edsoo.ru/7f416194
3.2 MNuepuus, macca, IIOTHOCTh 4 1 Bubnmnorexa LIOK



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

Bubnuroteka [JOK

33 .B 14 2
Cuna. Bt cut https://m.edsoo.ru/7f416194
Hroro mo pasneny 21
Paznen 4. JlaBiienue TBEPABIX TeJl, AKUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPALIMU 3 Bubnmnorexa LIOK
’ TEJIaMU, KUAKOCTSIMU U Ta3aMU https://m.edsoo.ru/7f416194
bubnmroreka [JOK
4.2 5
JlaBIICHHE KHKOCTH https://m.edsoo.ru/7f416194
bubmmoreka [JOK
4. A
3 TMOCPEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )XUKOCTH U Ta3a Ha MOTPYXEHHOE 7 3 Bubnmorexa [IOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazpnen S. PaboTa 1 MOIIHOCTb. DHEPrus
bubmmoreka [JOK
51 Paora u mormocTs 3 ! https://m.edsoo.ru/7f416194
Bubnuoteka [JOK
5.2 11, 5 1
POCTHIC MEXAHHIMBT https://m.edsoo.ru/7f416194
bubmmoreka [JOK
53 Mexansiecicas onepri 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE 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 KIIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne n/m P Konrposbubie | IlpakTuyeckue (uupp )
NpOrpamMmbl Bcero odpa3oBaTe/IbHbIE
padoTsl padoTsl
pecypcest
Pazpgea 1. TenioBble ABICHUSA
1.1 CTpoeHue 1 CBOWCTBA BEIIECTBA 7 buGmorexa IIOK
’ P . https://m.edsoo.ru/7f4181ce
bubaroreka [JOK
1.2 T 21 1
CILTIOBLIE TPOHeCehl 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazzen 2. DiieKTpUYECKHE U MATHUTHBIE SIBJICHUS
21 DreKTpruYecKue 3apsibl. 3apsHKeHHBIC Tela 7 I Bubmmorexa LIOK
’ M UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.2 1T, i i 2 1
OCTOSIHHBIN 3JIEKTPUYECKUI TOK 0 7 hitps://m.edsoo.ru/7f418 1ce
Bubmuroreka [JOK
2.3 M 6 1 1.5
ATHHUTHPIC ABTCHIA https://m.edsoo.ru/7f418 1ce
bubmmoteka IIOK
2.4 4
OIeKTPOMATHATHAS HEAYKIH https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

HaumeHoBaHue pa3aejioB U TEM

KosnuecTBo yacos

JuieKTpoHHbIe (LU pPoBLIE)

Ne n/m Kontposbnbie | IlpakTuuyeckue
NMporpaMMbI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThbI
Paznen 1. MexaHuveckue siBJIEHHS
1 MexaHn4ecKoe IBHKEHUE U CIIOCOOBI 10 | bubmmoreka [JOK
’ €ro ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubmmotexa [JOK
1.2 B3aumopeiictBue Te. 20 1 3
HMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
Bubmmoreka [JOK
1.3 3 10 3
AKOHEL COXpATICHI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexanuveckne KoJe0aHusI U BOJHBI
Bubmoreka [IOK
2.1 M 0 7 3
CXAHMHCCIHE KOACHAHA https://m.edsoo.ru/7f41a4a6
bubmmorexa [JOK
2.2 MexaHuuecKkue BO .3 8 1 3
XAHUHECKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no paznmeny 15
Pa3nen 3. DiieKTpOMarHuTHOE 1M0JIe H 3J1eKTPOMATHUTHBIE BOJIHBI
31 DIEeKTpOMarHUTHOE MoJe U 6 5 bubmotreka [IOK
’ SJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€E SIBJICHUS
4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA 6 2 bubmmorexa OK

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

bubmmoreka [JOK

42
JInH3BI M onTHYECKHE TPHOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
4.3 PaznoxxeHue Oesoro ceera B CIEKTP 3 2 buGmmoreia [IOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 15
Pasnen 5. KBaHTOBEBIE ABJICHUS
51 Hcnyckanue U NOryoLeHue CBeTa 4 | bubmotexa [JOK
’ aTOMOM https://m.edsoo.ru/7f41a4a6
Bubnunoreka [JOK
32 Crpoenne atomnoro szpa 6 ! https://m.edsoo.ru/7f41a4a6
Bubmmorexa ITOK
. A 1
33 AICPHELC peakiiin 7 https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pazpnen 6. IloBTopuTe1bHO-000011a10 IMIT MOAY/Ib
6.1 IToBTOpeHue u 0600IIeHHE COCPIKAHUS 6 | Bubnmoreka [JOK
’ Kypca ¢pusmku 3a 7-9 xinace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 3 2%

IIPOI'PAMME



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

IHOYPOYHOE NIVTAHUPOBAHUE

7 KJIACC

Tema ypoka

KosnnyecTBo yacoB

Bcero

KounTtpoanb
HbIe
padoTnl

IIpakTHyec
KHe padoThl

Jlara
H3yYeHHs

dakTHyec
Kasi 1aTa
H3y4YeHHs!

DJ1eKTpOHHBIEe HH(PPOBLIE
o0pa3oBaTe/IbHbIE Pecypehl

®usnka — Hayka o npupoje. SBnenus
TIPUPOABL

Du3nuecKue SABJICHUS

DuU3MYECKUE BETUYUHBI U UX U3MEPEHUE

VYpox-uccnenosanue "Vzmepenue
TeMIIepaTypsl IPU NOMOIIU
KUAKOCTHOTO TEPMOMETpA U JAaTUUKA
TemIepaTyps!”

Mero bl HaydHOTO MMo3HaHus. OnrcaHue
(pU3MUECKUX SIBJICHUI C TOMOLIbIO
MoJIeJieH

BubmoTeka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "l[IpoBepka
THIIOTE3bl: JAIBHOCTD I0JIETA IApHKa,
MYIIEHHOTO TOPH30HTAIBHO, TEM
Oourbliie, ueM OoJbIe BHICOTA ITycKa"

Crpoenue Beecta. ONbITHI,
JIOKa3bIBAIOIIHUE TMCKPETHOE CTPOCHHUE
BEILECTBA

bubmmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEeHHE YaCTHUII BEII[ECTBA

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

Ypoxk-uccnenopanue «OHBITH IO
HaOJIFOICHUIO TEIUIOBOTO PACIIUPEHHS
rasoB»

10

AFpeFaTHBIe COCTOSAAHHA BCUICCTBA



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

OCo0EHHOCTH arperaTHbIX COCTOSHUI
BobI. O0OOIICHHE IO pa3aeTy
«ITepBOHAYAIbHbIE CBEECHHUS O CTPOCHUHI
BEII[CCTBAY

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

12 Mexanuueckoe JBuxeHHe. PaBHOMEpHOE bubmuorexa IJOK
¥ HEPaBHOMEPHOE JIBHKECHHE https://m.edsoo.ru/ff0a05c6

13 | Ckopocts. EnuHuiiel ckopoctu Bubmiorexa [IOK

P ) P https://m.edsoo.ru/ff0a079¢

14 | Pacuer myTu U BpeMEHH JIBIKCHUS Bubmiorexa [JOK

yrHuBp A https://m. edsoo.ru/ff0a0ae4

15 Muepuus. Macca — Mepa HHEPTHOCTU bubmoreka I[JOK
Tel https://m.edsoo.ru/ff0a0c10

16 IImoTHOCTE BemecTBa. Pacuer Macchl u Bubimmoreka LIOK
o0beMa Tena 10 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlaGoparopHas pabora «OmpeneneHue
IUIOTHOCTH TBEPJOTO TeIa»

18 Pemenwne 3anad o reme "[1noTHOCTH Bubmmorexa LIOK
BenecTna" https://m.edsoo.ru/ff0al23¢
Cuiia Kak XapaKTepUuCTUKa

19 | B3aumoneiictBus Ten. Cuna ynpyrocru.
3axon ['yka
Jlaboparopnas pabora «M3yueHne

20 | 3aBHCHUMOCTH pacTsDKeHHs (Iedopmarinm)

TIPY>KUHBI OT MPUJIOKSHHON CHUIIBD)

21 SBnenue tarorenus. Cuna TsHKECTU
CBsi3p MEXIY CHIION TSDKECTH U Maccoi

22 | rena. Bec Tgia Pemrenue 3amau o reme Bubmiorexa [IOK
. Y https://m.edsoo.ru/ff0al778

Cuna TsKecTH
Cuna TsKecTH Ha WX IUIaHeTax.
ApYT Bubmmoteka IIOK

23 | ®duznyeckue XapakTepPUCTUKHU TUIAHET

https://m.edsoo.ru/ff0al1502



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

Bubmoreka [JOK

24 | U3mepenue cui. JluHamomeT
P A P https://m.edsoo.ru/ff0al8cc
bubanoreka [JOK

25 | Bec rena. HeBecomocTth

https://m.edsoo.ru/ff0al778

26 CroKeHue ABYX CUJI, HAPABJICHHBIX 110 Bubmorexa LIOK
0/1HOM nipsiMoii. PaBHOIEHCTBYFOIIAs CHIT https://m.edsoo.ru/ff0ala70

27 Pemenne 3anau no reme
"PaBHOAEHCTBYIOMIAs CruT”

28 Cuna tpeHus u e€ Buabl. TpeHue B bubmmoreka [JOK
NPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabdora «M3yueHne

g | 33BUCHMOCTH CHIIBI TPEHHUS CKOMbKEHHA Bbubmorexa I[JOK
OT CHJIBI JABJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COITPUKACAIOIINXCS TIOBEPXHOCTEN»

30 Pemienne 3anau Ha onpeneneHue
paBHOIeiicTBYIOIIEH CHIIBI
Pemenne 3anau o remam: «Bec Tena».

’ Bubmorexa IIOK

31 | «'paduueckoe nzoOpakeHue CUI», httD65' / /121 : dsocl)lr(z /ff0alde0
«Cunbly, «PaBHOICHCTBYIOIIAS CHID) — -
KonrponpHas paboTa no Temam:

o «MexaHnveckoe IBMKeHHe», «Macca,

IUIOTHOCTBY, «Bec Tenay, «"paduueckoe
n300paxeHue cuiy, «CHib)

33 Jasnenue. CrocoObl yMEHBIICHUS U bubmmoreka [JOK
YBEJINYEHUS NABIICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue rasza. 3aBUCUMOCTD JIaBJICHUS bubmmoreka [JOK
raza oT 00bEéMa, TeMIepaTyps https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBneHus TBEPABIMU TEIAMH, BbubmoTteka IIOK
JKMJIKOCTSIMU M ra3amu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
JlaBiieHue B )KUIKOCTH M Ta3e

o i Bubmorexa LIOK

36 | BBI3BaHHOE ACICTBHEM CHJIBI TSDKECTH 1

https://m.edsoo.ru/ff0a2718



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

Pemenue 3anau no teme «/laBnenue B

bubmmoreka [JOK

37 JKHIKOCTH U Ta3e. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubmoreka [JOK
38 | Coobutatommecs cocy el https://m.edsoo.ru/ff0a2970
39 | l'mopaBimmueckuii mpecc buGmuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Maunomertpsl. ITopiiHeBOH KU IKOCTHBIH
Hacoc
41 ATMocdepa 3eMiTi U IPUYHHBI & bubmmoreka [JOK
CyHIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubmoreka [JOK
42 | Bec Bo3ayxa. ATMochepHOe naBlicHHE https://m.edsoo.ru/fR0a2bsa
e N3mepenue atMocepHOTO JaBICHUS. bubmmorexa [IOK
OmnbiT Toppudesnn https://m.edsoo.ru/ff0a2da8
3aBHCHMOCTb aTMOC()EPHOTO AABJICHUS bubnuorexa IJOK
44
OT BBICOTBI HaJ YPOBHEM MOPsL https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. AtmochepHoe Bubmmorexa LIOK
JIaBJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pernrenne 3amau o reme " AtmochepHoe
nasieHue"
€HCTBUE KUIKOC asza Ha
47 ﬁof TBEHHOIE:HB HI::I TI/;JI';O AH XUMENOBA bubimorexa LIOK
Py - AP a https://m.edsoo.ru/ff0a3276
cuia
1o | osrarape s Copesenme B 10K
1 o Yot https://m.edsoo.ru/ff0a33fc
HAa TeJO, HOIPY)KEHHOE B )KUAKOCTb)
JlaGoparopHas paboTa o TeMe
49 «MccnenoBanue 3aBUCHMOCTH Beca Tela Bubimorexa [IOK
B BOJIE OT 00BEMA MOTPY)KEHHOH B https://m.edsoo.ru/ff0a3514
JKHJIKOCTb YaCTH TeJa»
50 | [InaBanue ten bubimorexa LIOK

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

JlaGoparopHas paboTta
"KoncTpynpoBanue apeomerpa uim

51 1
KOHCTPYHPOBAHUE JIOJIKA U OTIPECIICHHE
e€ rpyzonoabEMHOCTH"

Pemenue 3amay mo reMaM: «IlnaBanue
bubmmoTex K

52 | cynoB. BoznyxomnaBanue», «/laBnenue http65J'T/ /I(I)l :d;(])'lg /F0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B» — -
KonTponbHas paboTa 1o Teme

53 | «/laBneHue TBEPIBIX TEI, KHUAKOCTEH 1
ra3oB»

Bbubmmoreka [JOK
54 | Mexanuueckas padboTa
p https://m.edsoo.ru/ff0a3{82
bubmmoreka [JOK
MormrHocTh. Eauauip MomHOCTH

35 | MomgocTs. EApHHIE MOMHOC https:/m.edsoo.ru/f0a3f82

36 VYpoxk-uccnenopanue "Pacyér MOIHOCTH, 1
pa3BuUBaeMoi NpH NOABEME 1O JieCTHHLE"

57 IIpocTeie MexaHu3Mbl. Pervar.

PaBHOBecHe cuit Ha pryare
Pbiuaru B TexHuKe, OBITY U IPUPOJE.

58 | JlabopatopHas pabora «lccnenoBanue 0.5 ngs;ﬁfg;gﬁ}lfma 478
YCIIOBUI PaBHOBECHS pblUara T ]

59 Pemenne 3anau o Teme «YcIoBUS Bubmorexa LIOK
PaBHOBECHS pbluara» https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro aeiictust
MexaHu3Ma. Jlaboparopnas pabora

60 o 0.5
«3mepenne KI1/] HaknoHHOM
TIJIOCKOCTH

61 Pemenue 3aga4 no reme "Pabora, Bbubmotexa [JOK
moiHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprus. Kunerndeckas

Bubmmoreka [JOK

62 | 1 HOTEeHIMANbHAS SHEPTHUs 1

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHs MEXaHUUECKOH
SHEPTUHU

bubmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCHIEpUMEHT I10 TEME
"DKCIIEpUMEHTAILHOE OTIpE/ICIIeHNE
M3MEHEHUsI KHHETUYECKON 1
MOTEHIUAIBHOM YHEPTUH TIPH
CKaTbIBAaHUM TeJla 0 HAKJIOHHOM
TJIOCKOCTH"

65

KonTponbhas pabota mo teme «Pabora n
MOIIHOCTb. DHEPIrUsi»

66

PesepsHblii ypok. PaboTa ¢ TekcTamu 1o
TeMe "MexaHu4ecKkoe IBIKeHHe"

Bbubmmnoreka [JOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o
Teme "JlaBneHne TBEPABIX TE,
JKHUIKOCTEH U razoB"

bubaroreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

Pe3sepBHbIii ypok. PaboTta ¢ TekcTamu 1o
teme "Pabota. Momnocts. Oneprus"

OBIIEE KOJIMYECTBO YACOB 110
I[MPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KoanyecrBo yacoB dakTHyec
Ne Tara Kas jara DeKTpOHHbIE HHPPOBbIE
n/n Tema ypoxa Bcero Kontpos HpakTiryec H3ydYeHHs H3yYeHus1 oOpa3oBaTe/bHbIe PecypChl
Hble KHe padoThl
padoTsl
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-
1 KAHETHYECKON TEOPHH U UX OXBITIEIBIG 1 Bubmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOJITBEPIKACHHS
2 | Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, JKUIKOTO U 1 Bubnmorexa LIOK
ra3000pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOICTB TBEPIOTO,
4 JKHJIKOTO ¥ ra3000pa3HOro COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE TOJIOKCHHIA
MOJIEKYJISIPHO-KHUHETUYECKOH TeOpUU
5 Kpucramnueckue u amopdHsbie Tena 1 bubmmorexa LIOK
P P https:/m.edsoo.ru/f0a5800
6 CMauMBaHuE U KaluUBIPHOCTb. 1 Bubmmoreka [JOK
IToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 | TennoBoe pacmIUpeHUe U CxKaTUE 1 bubmmorexa IIOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIeparypbl co
8 CKOPOCTBIO TEIUIOBOTO JBHIKEHUS 1
YaCTHIL
9 Buytpennss sHeprus. CriocoOs! 1 bubmoreka LIOK
W3MEHEHUS] BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60
10 | Bumsl Tenonepenaun 1 Bubmorexa LHOK
P https:/m.edsoo.ru/f0a6412
Ypoxk-koHpepenmus "IIpaktudgeckoe
|] | MCTIOIB30BAHHE TEMIOBBIX CBOWCTB 1 1 Bubnmorexa IIOK

BEIIIECTB U MAaTEPUANIOB B IIENISAX
sHeprocoepexeHus"

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

KonuuecTBo TeminoTel. Y aenbHas

bubmmoreka [JOK

12
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHUE TEMIOBOTO OanaHca. bubmotreka [IOK
TernooOMeH 1 TeIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora
14 "HUccnenoBanue siBICHUS Bubnmorexa LIOK
Ter1000MeHa NPU CMEIINBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW M ropsiaeit Bos"
PacueT xonmuecTBa TETUIOTHI,
15 | He0OX0IUMOTO AJISI HATPEBAHHMS TENA
U BBIIEISIEMOT0 MM IIPH OXJIKICHUH
JlaboparopHas pabota «OmpeneneHue bubnuorexa TOK
16 M "
YZI€TbHOM TEMIOEMKOCTH BELECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y AeNbHAs TEMI0Ta bubmmoteka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBEpAEBaHIE
18 | kpuCTAITUYECKHUX gi[n YnenvHas bubmuorexa LIOK
p - A https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS
Jlaboparopras pabora "OnpeeneHue
19 eﬂfﬂoﬁ]?renng"rm nnaBneEnf{ npaa bubmorexa IIOK
YA a https://m.edsoo.ru/ff0a72fe
20 ITapooOpa3oBanue U KOHACHCAIHSI. Bbubnuorexa [JOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Terora
1 napooOpa3oBaHUs U KOHACHCAIMH. bubmotreka [IOK
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUS https://m.edsoo.ru/ff0a786¢
OT aTMOC(EpHOTo JIaBJICHUS
BrnaxxHocTb Bo3ayxa. JJabopatopHas
22 adota "Onpe sz:kme PP Eubmiorexa LIOK
p pe " https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIHHON BJIQYKHOCTH BO3yXa!
23 Pemienue 3a1au Ha ornpezeneHue

BJIQAJKHOCTH BO3yXa



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

IpuHIuUIBl paboTI TEILUIOBBIX
neurareneil. [Tlaposas TypOuHa.
JBuraresnb BHYTPEHHETO CrOpaHHMs

25

KIIJI TermoBoro neurarens. TeruioBbie
JIBUTATENH U 3alIUTa OKPYKaroIei
cpensbl

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpAaHEHHUs U [PEBpaLICHHUs
9HEPT'HH B TEILUIOBBIX ITPOLECCax

27

IlonroroBka Kk KOHTPOJIBHOH paboTe
1o Teme "TeroBbIe ABICHUS.
M3MmeHeHue arperaTHbIX COCTOSIHUN
BeniecTna"

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KontponbHas paboTa o reme
"TennoBeie sBIcHUS. MI3MeHeHUE
arperaTHbIX COCTOSIHHM BemecTra"

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

29

Onexrpuzamnus Ten. [IBa poga
JNEKTPUYCCKUX 3aPTI0B

30

Ypox-uccnenopanue "neKkTpusanys
TeJ UHAYKIUEH U npu
CONPUKOCHOBEHHUH"

31

B3anmoeiicTBre 3apsKeHHBIX TEIL.
3akon Kymona

bubmmoreka [JOK
https://m.edsoo.ru/ff0a87¢e4

32

DNeKTpu4ecKoe moJie.
HanpspkeHHOCTB 2J1€KTPUYECcKOro
nonst. [Tpunnmn cyneprnosunun
3JIEKTPUUECKUX MOJIEH

Bubnmorexa LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn 3nekTprdecKnx 3apsos.
OnemenTtapHbIi 3apsi. CTpoeHue
aroma

34

IIpOBOTHUKH U JUAICKTPUKH. 3aKOH
COXPAHEHHUS AIEKTPUIECKOTO 3apsiaa

Bubmmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1a4 Ha IpUMEHEHUE bubmotreka [IOK
CBOMCTB 3JIEKTPUUECKUX 3apsIOB https://m.edsoo.ru/ff0a90cc
DIEKTPUIECKHI TOK, YCIIOBHUS €T0

36 |c ecIT)BOBaHH;I I/ICT(Z'{HHKI/I bubmorexa [IOK

ym : https://m.edsoo.ru/ff0a95a4
JNIEKTPHUECKOTO TOKA
37 | JAeHcTBUS SIEKTPUIECKOTO TOKa bubmorexa IIOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue "/leiictere

38 | BIEeKTPUYECKOTO MOJIS Ha IPOBOJHUKH 1
W IUDJIEKTPUKH"

39 DJNEeKTpUYECKUH TOK B METaJlIax, Bubnuorexa [JOK
JKUIKOCTSAX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas 1ernb U e€ COCTaBHbIC
4acTH
Cuna toxka. JlJaboparopHast padota

41 | "Usmepenue u el; Jmp OBaII;I/IC CHUITBI 0.5 bubmmorexa LIOK

'ep perymp : https://m.edsoo.ruw/ff0agbd6
TOKa
DJeKTpUYecKoe HanpsHKeHHe.
Boast™merp. JlabopatopHas paboTa bubmoteka [IOK
42 | 0.5
M3mepenue u peryaupoBaHie https://m.edsoo.ru/ff0a%14
HanpspKeHus "

43 ConpoTHBIIEHHE ITPOBOIHUKA. bubmmoreka [IOK
YaenpHOE COMPOTHBICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabora "3aBHCHMOCTb

44 | YICKTPUHECKOTO CONPOTUBICHUA 1 Bbubmmorexa LIOK
MPOBOJIHUKA OT €r0 JJIMHBI, IJIOLIaAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeYeHus U MaTepuaia
3aBUCUMOCTb CUJIBI TOKA OT
HanpspkeHus. 3akoH OMa Juis ydacTka

p AL YA bubmotreka LIOK

45 | nenn

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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JIaGoparopHas pabota
"UccnenoBanue 3aBUCUMOCTH CUJIBI

46 | ToKa, H €ro 4epes3 pe3nucTop, oT bubmorexa IIOK
» WYL pes p P, https://m.edsoo.ru/ff0aa04e
COIPOTHUBJICHHS PE3UCTOpa U
HamnpspKeHUs! Ha pesucrope”
47 IlocnenoBarenbHOE U apaLIebHOE
COEIMHEHHUs IPOBOJJHUKOB
Jlaboparopnas pabora "IIpoBepka
4g | MPABHIIA CIIOKEHHS HanpsDKEHUN TIpU Bubnmorexa LIOK
MOCIIEN0BATENbHOM COEIUHEHHUH JBYX https://m.edsoo.ru/ff0aaasS8
pe3uctopos”
JlaboparopHas padora "[IpoBepka
49 | TPABAIA JUIS CHIBI TOKA TIPH bubmoteka [IOK
MapajuIeIbHOM COEAMHEHUH https://m.edsoo.ru/ff0aadle
pe3ucropoB”
Pemenue 3anau Ha pUMeHeHNE
50 | 3akoHa OMaIl utl a3J11)y1quro bubimorexa LIOK
AUt p https://m.edsoo.ru/ff0aaf8a
CO€IMHEHHUS IPOBOJJHUKOB
51 PaboTa 1 MOIIHOCTH AIIEKTPHUECKOTO bubmoteka [IOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabora "OnpezeneHue
52 a60TI;,1 u 5\)40 }II)OCTPI 3J1eK pyﬁlecxoro bubmmorexa IIOK
P " t P https://m.edsoo.ru/ff0ab3e0
TOKA
DJeKTpUYECcKHe 1S U TOTpeduTeNn
53 | smekr pnqecxoﬁ ;Ie TUH B 6I:>IT bubmorexa LIOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
IToxroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNeKTPUIECKUE 3apsabl.
54 3apspKeHHBIC Tesa U UX bubmotreka [IOK

B3aumoaeicTBhs. [ToCTOSTHHBIN
JNEKTPUUECKUH TOK"

https://m.edsoo.ru/ff0abd2¢



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

KonTponsHas paboTa 1o reme
"DIEKTpUIECKUE 3apsIbl.
3apspKeHHBIC Tela U UX
B3aumozpeicTBus. [locTostHHBII
3JIEKTPHYECKUI TOK"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0abea8

56

TTocrostHHBIE MarHuThbl, UX
B3aUMOJICHCTBHE

57

Ypok-uccnenosanue "M3ydenne
I10JICH MOCTOSIHHBIX MarHUTOB"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarnauTHoe 1oJsie. MarHuTHoe mnoJe
3eMIH ¥ €ro 3HauYeHHE IS )KU3HH Ha
3emie

bubmmoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena. MaruuTHoe mosie
3NEKTPUIECKOTro Toka MarHuTHoe
10JI€ KaTYIIKH C TOKOM

Bubnmorexa LIOK
https://m.edsoo.ru/ff0ac1d2

60

IpuMeHeHre IEKTPOMArHUTOB B
texHuke. Jlaboparopnas padbora
"N3ydenue neiicTBUS MarHUTHOTO
T10JIsI HA IPOBOJIHUK C TOKOM"

0.5

bubmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoABUraTellb HOCTOSHHOIO
ToKa. Mcnonb3oBanue
3NEKTPOJBUTraTeNeH B TEXHUUECKUX
YCTPOHCTBAX U Ha TPAHCIIOPTE.
JlaboparopHas padoTa
"KoHcTpyupoBaHue u u3ydeHue
paboThI HIEKTpoABHraTEIs"

Bbubmurorexa IIOK
https://m.edsoo.ru/ff0ac86¢

62

OnsiTel @apanes. 3aKoH
JNIEKTPOMArHUTHOH MHIYKIHH.
IIpaBuiio Jlenua

63

Onexrporeneparop. CriocoObl
MIOJTy4EHHUS MCKTPUUECKON SHEPIHU.



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

DNeKTPOCTAaHLUU Ha BO30OHOBIISIEMBIX
HUCTOYHHKAX YHEPTHUH

64

IlonroroBka Kk KOHTPOJIBLHOH paboTe
1o TeMe "DNeKTpUIecKue U
MAarHHUTHBIC SIBIICHHS"

65

KonTponsHas pabdoTa 1o reme
"DNEeKTpUYEeCKUEe U MarHUTHBIC
siBIeHUS"

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

66

PesepeHbIii ypok. Pabota ¢ Tekcramu
no Teme "TensoBsle ABICHUS"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepeHbIii ypok. Pabota ¢ Tekcramu
o teme "IlocTostHHbIN
JJIEKTPUYECKUI TOK"

Bubmmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

Pe3epBHbIii ypok. PaboTta ¢ Tekctamu
1o Teme "MarHuTHble siBIeHUS"

OBIIEE KOJIMYECTBO YACOB I1O
[MPOI'PAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoauyecTBo yacoB daxTnyec
Jr:f;_'" Tema ypoka B Koutpoan Mpakruyec Jara Kas ara DJIeKTPOHHBIE IH(POBBIE
cero HbIe KHe padoThbl U3y eHHS 3yHeHust o0pa3oBaTeJbHbIE PeCypChbl
padoTsl

| MexaHn4ecKoe ABIKCHUE. 1
MarepuanbHas TOUKa

2 Cucrema otrcyera. OTHOCHTENEHOCTH 1 Bubnmorexa LIOK
MEXaHMYECKOTO JIBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsMoIIMHEHOE 1 bubnuotexa LIOK
IBUKEHHE https://m.edsoo.ru/ff0ad19a
HepasHomepHOe npsiMonnHeHOE

4 neroxeHne. CpeqHsist © MTHOBEHHaAs 1
CKOPOCTB

5 [IpsimonHEHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBUKEHHE. Y CKOpEeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSMOJIMHEHHOTO

6 | paBHOYCKOPEHHOTI'O JBHXKECHUSI. 1
I'paduk cxopocTn
JlaGoparopHas padora "OnpenencHue
YCKOpPEHHUS Teja Ipu bubmorexa LIOK

7 1 1
PaBHOYCKOPEHHOM JIBMXKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IIOCKOCTH"

] Co6oaHoe najgenue teia. OnbITh |
lanunes
PaBHOMEpHOE NBHXKEHUE IO

g | OKPYKHOCTH. Ilepuon u wacrora 1 bubmorexa LIOK
oOpaenust. Jluneitnas u yrinosas https://m.edsoo.ru/ff0ael76
CKOpOCTHU

10 | LleHTpOCTpEeMUTENbHOE YCKOPEHUE 1

11 | Iep.erit 3akoH HetoToHa. Bektop 1 bubsmoreka [IOK



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

CHUJIBL https://m.edsoo.ru/ft0ae612
12 Bropoii 3akoH HetoToHa. bubmoteka LIOK
PaBHOzeHCTBYIOIIAsA crta https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3axoH HeloToHa. bubmoteka [IOK
Cynepno3unus Cu https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha NpUMEHEHUE bubmoreka LIOK
3aK0oHOB HproToHa https://m.edsoo.ru/ff0aeb6e
bubmmoreka [JOK
15| Cuna ynpyrocta. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3aga4 no reMe «Cuna
YIPYTOCTU»
Jlaboparopnas pabora «OnpenencHue bubmotreka LIOK
17
JKECTKOCTH IPY>KUHBD» https://m.edsoo.ru/ff0ace28
Bbubmuoreka [JOK
18 | Cuna Tpenms https://m. edsoo.ru/f0af738
19 Pemrenue 3amau no teme «Cuiia Bubmuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGoparopHas padora "OnpenencHue bubmoreka LIOK
KOd(HHUIHEHTA TPEHHS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
P "3
p1 | e o e Buorea 10
" yrpyr ’ https://m.edsoo.ru/ff0afb8e
TpEeHHs
Cuuia TSHKECTH M 3aKOH BCEMUPHOTO
22 | TAroTeHus. Y CKOpeHHe CB060§HOFO buimorexa LIOK
’ https://m.edsoo.ru/ff0af044
TaICHUS
Ypok-koHpepenus "[IBiKeHne Tel
23 | BOKpYT I'PaBUTAllMOHHOI'O LIEHTPA
(Conneunas cucrema). [anaktukn"
P "C
emeHue 3a1a4 1o teme "Cuia Bumorexa LOK
24 | TSHKECTH U 3aKOH BCEMHPHOTO

TATOTCHUS"

https://m.edsoo.ru/ff0af5f8



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
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

[epBas KocMuUeCKast CKOPOCTb.

bubmmoreka [JOK

2
3 HesecomocTs u eperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecHe MaTepHanbHOW TOUKH.

26 AGCOIOTHO TBEPIOE TEIO. Bubnmorexa LIOK
PaBHoBecue TBEpaOrO TENA C https://m.edsoo.ru/ff0afe36
3aKpENIEHHON OChIO BPALICHUS

27 | MomeHT cuibl. LIeHTp TspKecTH

28 Pemrenue 3anau no temMe "MoMeHT Bbubnuorexa [JOK
cuibl. LleHTp TsxecTn"” https://m.edsoo.ru/ff0b02b4
IoaroToBka kK KOHTPOIBHOH paboTe

29 | mo feMe "MexaHHqé)CKoe BI/II:KeHHe bubmuorexa LIOK

. " A : https://m.edsoo.ru/ff0b0408
B3aumoeiicTue ten
Konrponbhas paboTa 1o reme
30 "Mexgﬂuqecxfe BIDKEHUE Bubmiorexa [IOK
o A " ’ https://m.edsoo.ru/ff0b06ec
BzaumoerictBre Ten
Wmnynbe tena. Umnynbe cuibl. 3akoH
31 | cox ZHGHI/IS{ HAMIT nLZa Ympyroe u bubmuorexa LIOK
p Y o pyT https://m.edsoo.ru/ff0b07fa
HEeYyHpyroe B3auMoJIelicTBHe

3 Pemenne 3anau o Teme ""3akoH Bubnmnorexa LIOK
COXpaHeHUsI umIrysbca' https://m.edsoo.ru/ff0b096¢

33 VYpox-koHdepenuus "PeakTuBHOE
JIBHDKEHHE B ITPUPOJIE U TEXHUKE"

Bubnuorexa [JOK
34 | Mexanuueckast paboTa U MOLITHOC
XAHHIH paboTa i MOILHOCTE https://m.edsoo.ru/ff0b0a84

35 PaboTa CHIbI TSHKECTH, CUJIBI Bubnmorexa LIOK
YIPYrOCTHU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabora «OnpeneneHue

36 PpaboThI CUIIBI TPEHUS IPU
PaBHOMEPHOM JIBU)KCHHH TEJIa 110
TOPU30HTAIBHOM MOBEPXHOCTU

37 CBs13b 9HEPTHH U PaOOTHI.

IloTenuunanbHas sHEprus



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
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

38 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KHHETUYECKOH 3HEpTHH https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHs YSHEPTHHU B
MEXaHHKe
40 Jlaboparopnas pabora «M3yuenne Bbubnuorexa [JOK
3aKOHA COXPAaHEHHUs DHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE IBMKEHHE U €TO Bubnmnorexa LIOK
XapaKTEePUCTHKU https://m.edsoo.ru/ff0b1858
4 3aryxaromume Kojaeoanus. Bubnuorexa [JOK
Bemnyxaenssle kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 Maremaruueckuil ¥ NpyXKUHHBII
MasITHUKA
VYpok-uccnenoBanue «3aBUCHMOCTb
44 r[é) noaa KOJ‘?@6aHHfI OT )KECTKOCTH Bu6miorexa LIOK
p https://m.edsoo.ru/ff0b197a
MIPY>KUHbI U MacChl rpy3a»
45 IIpeBparnieHue sHEPrun Mpu
MEXaHUYECKUX KOJICOaHHSIX
JlabopaTtopHas padota «OmnpeneiacHre
46 qaCTopTLI npne IfO a KoneGaI})méI bubmmorexa IIOK
pHOA https://m.edsoo.ru/ff0blaec
TIPY>KHHHOTO MasiTHUKa
Jlaboparopnas pabora «IIpoBepka
47 HE3aBHCUMOCTH TepHo/ia KoJieOaHui Bubnmorexa LIOK
rpy3a, MOABELUICHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Ipy3a»
Mexanunueckue BosHbl. CBOWCTBA
48 | mexanmdeckuX BoIH. [Ipo1osIbHBIE U Bubmrorexa LIOK
P https://m.edsoo.ru/ff0b21fe
[IOTIEPEYHBIE BOJIHBI
VYpox-koudepennus "MexaHnueckue
49 | BoIHEI B TBEPAOM TellE.
CelicMruecKre BOJHBI"
50 3Byk. Pacpocrpanenue u oTpaxenue

3ByKa



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

VYpoxk-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pPE30HAHC

53

Ypok-koHpepenys "YIpTpasByk u
nHPa3BYK B IPUPOJIC U TEXHHUKE"

bubmmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka kK KOHTPOJIBHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUSI.
MexaHnueckue KoyeOaHus 1 BOJIHbI"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponbHas paboTa o reme
"3aKoHBI cOXpaHeHUs. MexaHnueckue
KoJieOaH¥sl ¥ BOJHBI"

56

9JT€KTpOMaFHPITHO€ mnoJie.
aﬂeKTPOMaFHI/ITHbIe BOJIHBI

Bubnuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CaoiicTBa DJIEKTPOMArHUTHBIX BOJIH

58

VYpox-koupepennus "lkana
JJIEKTPOMArHUTHBIX BOJIH.
Hcnonb30oBaHue IIEKTPOMArHUTHBIX
BOJIH JUTSI COTOBOM CBSA3H"

Bubmuorexa [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenoBanue "M3ydenne
CBOWCTB 3JIEKTPOMATrHUTHBIX BOJIH C
TIOMOIIBIO MOOHIILHOTO Tenedona"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agau Ha onpeacaeHue
YaCTOTHI U JIJTAMHBI SHCKTpOMaFHHTHOﬁ
BOJIHBI

61

OneKkTpoMarHuTHas IPUPOJa CBETA.
CkopocTs cBeTa. BosHOBBIE cBOliCTBA
cBeTa

Bubnuorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

Wcrounuku ceera. [IpsimonnHeliHoe

bubnuoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacrpocTpaHeHue cBeTa. 3aTMeHHUs
Comnana u JIyHsr

https://m.edsoo.ru/ff0b3658

3aKoH OTpaXkeHHs CBETa. 3epKaja.

Bubnuorexa [JOK

63 | Pemienue 3a1a4 Ha NpUMEHEHNE
A P https://m.edsoo.ru/ff0b38c4
3aKOHa OTpaKEHHs CBeTa
[Ipenomnenue cBeta. 3aKoH bubnuorexa TOK
64
TIPEJIOMJICHHSI CBETa https://m.edsoo.ru/ff0b3aca
[TonHoe BHYTpEeHHEE OTpaXKeHUE
cBera. Mcnob30BaHmE MOJTHOTO bubnmorexa [IOK
65
BHYTPEHHETO OTPaXE€HUs B https://m.edsoo.ru/ff0b3cSc
ONTUYECKHX CBETOBOJAX
Jlaboparopnas pabora
"HcecnenoBaHue 3aBUCUMOCTH YIiia
66 | mpeJOMIICHHsI CBETOBOTO JIy4a OT YIiia
MaJIcHAs] Ha TPaHUIle "BO3IyX-
crexio""
VYpox-koHdpepenuus "VcrnonpzoBaHue
67 | TOJHOTO BHYTPEHHErO OTPAKEHHS:
CBETOBO/IbI, OITUKOBOJOKOHHASI
CBsi3b"
bubmmoreka [JOK
68 | JImazel. OniTHgeckas cuiia JINH3BI
https://m.edsoo.ru/ff0b3f2¢c
69 | [locTpoeHue n300pakeHUH B TUH3aX bubmmorexa IIOK
P P https://m.edsoo.ru/ff0b444a
JlaboparopHnas pabora "OnpeeneHue
70 | dpox cpﬂorg aC(]:))TOSIHI/ISI u orlj'ITZI[/Iqecxoﬁ buimorexa LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIONICH JIUH3bBI
7 Ypox-koudpepennus "Onrudyeckue bubmoteka LIOK
JIMH30BBIE IPHOOPHT" https://m.edsoo.ru/ff0c0a7e
7 I'ma3 kak onTuyeckas cucrema. bubmoteka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 | Ypok-koHdpepenius "ledexts



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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

3penus. Kak coxpanuts 3pexue"”

PasnoxxeHue 6emoro cBera B CIEKTP.
Omnertel Hetotona. Croxenue

Bubnuorexa [JOK

4 CHEKTpaIbHBIX IIBETOB. J{ucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
Jlaboparopnas pabora "OIBITHI 10
Q3JI0’KEHHIO O€JIOro CBeTa B CHEKTpP U
75 Eocnpmnmo LBETA IIPEIMETOB npnpnx buimorexa LIOK
https://m.edsoo.ru/ff0c0e2a
HaOJIIOICHIH Yepe3 [[BETOBBIC
¢buapTps"
Ypok-nipaktukym "BoisHOBBIE
76 | cBoiicTBa cBeTa: tUCIepCHs,
uHTepdepeHims u qudpakuus”
77 Oneithl Pesepdopaa v nnanerapuas Bubmmorexa LIOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynats! bopa. Monens atoma
Bopa
n
79| atowow. Knaursr, Tnciariie Butmorera LIOK
’ ’ https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 VYpox-npaktukym "Habmronenue bubnmorexa [IOK
CIIEKTPOB UCITyCKAHUS" https://m.edsoo.ru/ff0c1550
81 | PagnoakTuBHOCTB M €€ BUABI bubmmorexa IIOK
A A https://m.edsoo.ru/ff0c1672
3 Ctpoenue aromHoro siapa. Hyknonnas bubnuoteka LIOK
MOJEIb https://m.edsoo.ru/ff0c18ac
33 PannoaxkTuBHbBIE pEBpaILCHHUS. bubmmoteka [IOK
M3oTtomst https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau o teme: Bubmmoreka [JOK
"PannoakTiBHbIE NpeBpaleHus" https://m.edsoo.ru/ff0c1bda
85 | Ilepuon nomypacnaja



https://m.edsoo.ru/ff0c0f4c
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

86

VYpox-koHpepenuus "PagnoakTHBHbIC
M3JY4eHHS B IIPUPOJE, MEIULMHE,
TexHuke"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakuuy. 3aKOHBI
COXpaHEHHS 3apsIOBOTO U MacCOBOT'O
qHces

Bubmmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

9HCpFI/I$I CBs3U aTOMHBIX SA4€P. CBs13b
MacChbl 1 SHEPruu

bubnuorexa [JOK
https://m.edsoo.ru/ff0c1d7a

89

Pemrenue 3amau no reme "SnepHoie
peakuun"

90

Peakiuu cunTe3a M JeneHus saaep.
Wcrounnku sueprun ConHIA 1 3BE37

bubmmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koupepenus "SnepHas
sHepreTuka. JledcTBus
PaIMOaKTHBHBIX U3TydeHHN Ha KHUBbIE
Oopranu3msl”

92

IlonroroBka K KOHTPOJIBHOH padoTe
110 TeMe "DJIEKTPOMAarHUTHOE TI0JIE.
ONeKTpOMarHUTHBIE BOJIHBI.
KBanToBbI€ siBneHus"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonrponbHas paboTa 1o reme
"DIIeKTpOMarHUTHOE IOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KsanToBble siBeHus"

94

IToBTOpenue, 0600mEeHHE.
JlaGopatopHble pabOTHI IO KypCy
"B3aumopeiicreue tea"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c245a

95

[oBTopenue, o606mIeHue. Pemenne
PacyUeTHBIX U KA4YeCTBEHHBIX 3a1a4 10
teme "TermoBble nporecch”

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c2126
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

IToBTOpenue, 0600meHne. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a/1a4 110

Bbubmmoreka [JOK

96 KT N 1 https://m.edsoo.ru/ff0c2a22
TeMe bl TCHJIOB"LIX JBUraTeseit u https://m.edsoo.ru/ff0c2b30
JJIEKTPOYCTAaHOBOK

gy | o e Fibome | Bumorea 0K

" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHs] B MEXaHUKE
IloBTOpenue, 0006menue. Padora ¢
98 Texlgaﬁ: Eo TeMe }&l(:JfCGaHI/I}I :1 1 buimorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBropenue, o606meHue. Pabora ¢
g9 | TEKCTaMH TI0 Teme "CperoBble 1 Bubnmorexa LIOK

sprneHus", "KBanToBas u saepHas
¢m3uxa"

https://m.edsoo.ru/ff0c2¢52

OBIIEE KOJIMYECTBO YACOB I10
IMPOIT'PAMME

99
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https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2c52

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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