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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs COCTaBIICHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, peactaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueii mporpaMMbl Bocniutanusi U Konuenuuu npenoaaBanus yue6Horo npeamera «Duznkay.

Conmepxanue  mporpaMMbel 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3MKH Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamMme mo ¢u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[Iporpamma 1o ¢u3MKE yCTaHABIMBACT pacHpeiesieHHe ydeOHOro MaTepualia 1Mo Tojam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

®du3snKa ABISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMuei M GU3NIEcKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MpeNoCcTaBiseT Haumbojee sCHble OOpa3ibl MPUMEHEHHs HAy4HOTO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna w3 rNMaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaronuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS;
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O HCCIIEeIOBAHHUS;
MHTEPIIPETUPOBATH JIaHHBIE U UCIOJb30BaTh HAYUHbIE 10KA3aTEIbCTBA /JIS TIOJyYEHUS BBIBOJIOB.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaqu3ylolMX OCHOBHBIE O001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxk€HHON pemeHneM Koimernun MunucteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoi ot 3 nexabdbps 2019 r. Ne [1K-4BH).

Henu n3yvyenus pu3nku:
npuoOpeTeHne MHTEpeca M CTPEeMJICHUs OOy4aroMXcs K HAayyHOMY M3YYEHHUIO MPUPOJIH,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUN 0 HAYyYHOM METOJIe MMO3HAHHU U (hOpMUPOBAHHE HCCIIEI0BATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOCHHUS MaTepUU U
(byHIaMeHTaJIbHBIX 3aKOHOB (DU3HKHU;

dbopMHpOBaHUE TPEICTaBICHUM O poJd (U3UKU Ui PAa3BUTUS IPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;

pa3BUTHE NPEICTABICHUI O BO3MOXKHBIX cepax Oyaymied mpopecCHOHATbHON NesTeTbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYUYESHHIO B ’TOM HAIPaBJICHUH.

JlocTiwkeHne STHX Ienedl mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3zoBaHus 00eCIIeunBaCTCS PEIICHUEM CIICAYIOINX 3a1aY:
npuoOpeTeHne 3HAaHUM O JTUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHUIl OMHMChIBaTh M OOBSACHATH (U3NYECKUE SIBICHUS C HCIIOJIb30BAaHHEM
MOJTYyYECHHBIX 3HAHUM;



OCBOCHHE METOJIOB PEIICHHS MPOCTEUITNX PacCUETHBIX 3a71a4 C HCIOJB30BaHUEM (U3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HAOIIOAATh IPUPOIHBIC SIBIICHUS U BHITIOIHATH OMBITHI, Ta00paTOpHEIE pabOTHI
U DKCIIEPUMEHTAIbHbBIE UCCIIEIOBAHUS C UCIOIb30BAHUEM U3MEPUTENIBHBIX TPHUOOPOB;

OCBOEHHUE MTPUEMOB paboThI ¢ HHPOpManHel PU3NIECKOTO COACPIKAHUSI, BKITIOYast HHPOPMAITHIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKHU, aHATU3 U KPUTUYECKOE OlICHMBaHHe UH(OpMaLNH;
3HAKOMCTBO CO cdepamu MpodecCHOHABHON eATEIBHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3HUECKON HAYKU.

Ha uzyuyenne ¢usuku (0a30BBIi ypoBEHb) HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellem0), B 8 kiacce — 68 yacoB (2 yaca B
Hezneno), B 9 kitacce — 102 yaca (3 yaca B HeZIeInio).

[Ipennaraemplii B mporpamMme mo (QU3MKE IepedeHb J1a0OpaTOPHBIX pabOT U OMBITOB
ompeneneH ¢  y4€TOM  MHAMBUAYAJIBHBIX  OCOOCHHOCTEH  OOy4arommxcsi,  CIIHCKa
SKCIIEPUMEHTANBHBIX 33/IaHUH, IIPeIJIaraéMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOIO K3aMeHa
1o ¢usuKe.



COILEP KAHUE OBYYEHUSA
7 KIIACC

Pa3nen 1. ®u3uka u eé pojib B IO3HAHMU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. OU3ndecKue SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Du3nueckue MpudOpHI.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH M3y4yaroT Hpupony. EcTecTBeHHO-Hay4yHBIN
METOJ TMO3HaHUs: HaOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0O0bsAcHeHue HabOmogaemoro siineHus. OmnucaHue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

MexaHnuyeckue, TEII0BbIe, EKTPUUECKUE, MAarHUTHBIC, CBETOBBIC SIBJICHUS.

duznyeckue mpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopnwsie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl HK3MEPUTEIHLHOTO MPHoOopa.

W3mepenne paccTOsTHU.

N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MabIX TE.

W3mepenne Temneparypsl IPpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.

[IpoBenenue ucciaeaoBaHUs 1O MPOBEPKE T'MIIOTE3bI: AAJTBHOCTH MOJETA LIapUKa, MYIIEHHOTO

TOPU30HTANILHO, TeM O0JIbIle, 4eM OO0JIbIle BHICOTA MYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopgeiicTBHe dYacTHI] BEHIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTaIIuyeckux) Ted. B3auMoCBs3b MEXIy CBONCTBaAaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHreM. OCOOEHHOCTH arperatHbiX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6nronenue nuddysun.
Hab6mronenue siBneHuit, 00BACHSIOMUXCS MPUTSHKEHUEM WITH OTTATIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopnwvie padbomot u onvimul.

Orenka auamMerpa atoMa METOAO0M PsiIOB (C UcToNib3oBaHueM (hoTorpaduwii).
OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.
OnBITH IO OOHAPYKEHHUIO NEHCTBHUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe ABWkeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. (CKOpPOCTH.
CpenHsist CKOpOCTh TIPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTH U BpeMeHU JABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBHEe Tell KAk NpPUYMHA W3MEHEHUs
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTtHocTh BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIE 00bEMa BEIIeCTBA.

Cuna kak XapakTepucThka B3ammojaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenune cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUs U cuila TsokecTH. Cuila TShKeCTH
Ha Apyrux mia"etax. Bec tena. HeBecomocTs. CrioxeHne Cuil, HalpaBJICHHBIX IO OJHOMN MPSIMOiA.
PaBnogeiicTByromas cuin. Cuna tpenust. TpeHue cKobKeHUs U TpeHue 1Mokosi. TpeHne B npupoe
Y TEXHHKE.



Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habntoienue siBieHUsI UHEPIIUH.
Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimel.

OnpeneneHue CKOpPOCTHM PaBHOMEPHOTO  JBM)KEHMs  (IIapuka B KUAKOCTH, MOJENHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpycKa WM HIapUKa 10 HAKIIOHHON IJIOCKOCTH.
Ornpezenenne mI0THOCTUA TBEPAOTO Tea.

OnbITE, JIEMOHCTPUPYIOIIME 3aBHCUMOCTh DPACTSDKEHUS (IedopMmanuu) TPYKHHBI  OT
MPUIOKEHHOM CHUIIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbl TPEHUS CKOJIBbKEHUS OT BEca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUUEHHUS qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTD
JIaBJICHU Ta3a oT 00bEMa, Temreparypsl. [lepenada napneHus TBEPABIME TEIAMU, )KUIKOCTIMH U
razamu. 3akoH llackansa. [IHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratuueckuit  mapagokc. CooOmatomuecst cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHs OT BBICOTHI HaJa YpoBHeM Mops. [lpubopsl n1s8 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS T'a3a OT TEMIIEPATypBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CUIIBI BECY BEITECHEHHOM KUJKOCTH.

VYcnoBue mnnaBaHMsS TeNl: IJIaBaHUE WM MOTPYXKEHHE TEI B 3aBHCHUMOCTH OT COOTHOILEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPyKEHHOM B KHUAKOCTh YaCTH Tela.
Omnpenenenne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEINIO, TOIPYKEHHOE B KUAKOCTb.
ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, JEHCTBYIONIEH HA TEIIO B dKUJKOCTH, OT MacChl
Tena.

OnbITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAJIKUBAIOLIECH CHJIbI, JEUCTBYIONIEH HA TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT IUIOTHOCTH KHJIKOCTH.
KoHcTpynpoBanne apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM M ONpeleneHue  eé
IPY30I0ABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MII0CKOCTh. [IpaBuiio paBHOBECHS ppIyara.
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[IpumeHeHne mpaBUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/|
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.
Mexanunyeckas 3Heprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaienue oq1Horo
BHJIa MEXAHUYECKOM YHEPIUU B IpYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.
Hemoncmpayuu.
[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomsl u onvimol.
Omnpenenenne pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella N0 TOPU3OHTAIBHOM
IIOBEPXHOCTHU.
HccenenoBanue ycaoBUui paBHOBECHUS pblyara.
N3mepenne KII/] HakIOHHOM IIOCKOCTH.
N3yueHue 3aK0Ha COXpPAHEHUSI MEXaHUYECKOUM SHEPIHH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYIISIPHO--KMHETUUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsCHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KMHETHYeCKOM Teopuu. (CmaurMBaHHWE M KalWULSIpHbIE siBIEeHUS. TeruioBoe
pacIIMpEeHHE U CKaTHUE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABMJKEHUS YacTHII.
Buytpennss sneprust. Cioco0bl M3MEHEHHs BHYTPEHHEH SHEpIHU: TeIUIonepeiaya U COBepIIeHne
paboTel. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLIUS, U3TyUEHHE.

KonnyectBo TenmnoTel. YienbHass TEMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOoe
paBHOBecHe. YpaBHEHHUE TeIuloBoro Oananca. I[lnaBieHue W oTBepAeBaHUE KPHUCTAUIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapeHue.
Kunenne. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHasl TENJI0Ta CTOPAHHUS.

[Tpunuuner pabotsl TemnoBeix asurarenet KIIJ[ TtemmoBoro nsurarens. Temosble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEeHMsI U MPEBPALEHHS SHEPTUU B TEIUIOBBIX MPOIECcCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.

Hab6monenue nuddys3un.

Habmtoienue siBieHnit cMauuBaHMsI U KalWUISIPHBIX SIBJICHU.
HabmioneHue TenaoBoro paciumpeHust Tei.

W3MmeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXICHUU.
[TpaBuiia n3MepeHMs TEMIIEPATYPHI.

Buasl Terionepenayn.

OxJaxJieHue Ipu COBEPUICHUN PaOOTHI.

Harpesanue npu coBepiieHry paboThl BHEUTHUMH CHUJIaMH.
CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHbIX BEILIECTB.
HaOronenne Kuneuus.

HabmtoneHne nocTosHCTBa TeMIIepaTyphl MU TUIaBJICHUH.
Mopenu TemIOBLIX NBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

OnbIThI 1O OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.
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OnbITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 10 HAOJIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnBIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHUS BO3AyXa OT ero 00bEMa M HarpeBaHus UIu
OXJIAXKICHUS.

[TpoBepka runore3bl JMHEHMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphbl.

Habmronenue m3MeHeHus BHYTPEHHEH HEPTUU Tella B pe3ylbTare TeIuionepenaun u padboTsl
BHEUIHUX CHUII.

HccnenoBanue sBiIeHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsiueii BOJIBI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpH TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUINHAPOM.

Onpenenenue yieabHONU TEIIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Ornpenenenne yAelIbHON TEMJIOTHI IUIaBICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

OnekTpuszanus Tell. J[Ba posia 3JeKTpHUUecKuX 3apa10B. B3anmoaelicTBre 3apsykeHHbBIX TEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3aps0B U
pPacCTOSTHUS MEX]TY TEJIaMH).

Onekrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro noss. IIpuHuun cynepnozunuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJEeMEHTapHbIM 3iekTpuueckuil 3apsin. CtpoeHue
aTtoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYeCKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOro Toka. McTouHuKM
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro TOKa (TEIIOBOE, XMMUYECKOE, MAarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
INPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma uisi ydacTka LEMu.
[TocnenoBarenbHOE U NMAapalIENbHOE COEJUHEHUE TPOBOIHUKOB.

Pabota 1 MOIIHOCTD 3NIEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U MIOTPeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruauTtHoe noje 3eMiIn U €ro 3Ha4eHue Ui xKu3HU Ha 3emiie. OnelT DpcTena. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBUE MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOrO ToKa. lMcrnosb3oBaHue
AJIEKTPOJIBUraTeIel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuino  JleHna.
Onektporedeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa poJia ANEeKTPUYECKUX 3apsA0B U B3aNMOJEHCTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U JEUCTBUE 3IEKTPOCKOIIA.

DJIeKTpOoCTaTUYECKast NHTYKLIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.

IIpoBOTHUKY M AUDIIEKTPUKH.

MogenupoBaHue CUIOBBIX JTMHUHI 3JIEKTPUYECKOIO ITOJIS.

M cTOYHMKH TOCTOSIHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUIN TOK B )KUIKOCTH.



I"a30Bblii pas3psa.

W3mepenne cuilbl TOKa aMIEPMETPOM.

N3mepenune 3MeKTpUYECKOro HaIPSKEHUS BOJIbTMETPOM.

Peocrat u Mara3uH COpOTUBIICHUM.

BzaumopeicTBUE NOCTOSTHHBIX MArHUTOB.

MopennpoBaHue HEBO3MOKHOCTH PA3AEIICHUS IOJIOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTeaa.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMarHmr.

JleficTBe MarHUTHOTO MOJIL HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS IEKTPOMATHUTHON UHAYKIUU.

Onpitel Dapanes.

3aBUCUMOCTD HaIlpaBJI€HUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHePaToOp MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

OMBITHI 110 HAOJIIOACHUIO JIEKTPHU3AIMN Te HHAYKIIHEH U MPU COMPUKOCHOBEHUHU.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.
COopka u IpoBepKa padOTHI JEKTPUIESCKOH TSI ITOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS PE3UCTOPA
Y HaIpsHKEHUST Ha PE3UCTOPE.
OnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIIEHUS] TPOBOJHUKA OT €r0
JUTMHBI, TIIOIIAIU TTOTIEPEYHOTO CEUCHHS U MaTepuara.
[IpoBepka mnpaBuiia CIOKEHUS HANPSIKEHUW MPU TMOCIEAOBATEIBHOM COEIMHEHHHM JABYX
pE3UCTOPOB.
[IpoBepka npaBuia 715l CUIIbI TOKA MTPHU NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Ornpenenenne padoThI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3nCTop.
OrnpeneneHre MOUTHOCTH 3JIEKTPUYECKOTO TOKA, BBIIAEISIEMOM Ha PE3UCTOPE.
WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYIIIETO Yepe3 JTaMIIOUKY, OT HAIPsHKSHUS Ha HEl.
Omnpenenenne KIIJ[ narpeBatens.
WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MarHUTOB.
W3y4yeHre MarHUTHOTO TIOJISl TOCTOSTHHBIX MarHUTOB MIPH UX O0BbEIMHEHUU U PA3JICIICHUN.
Uccnenoanue neiCcTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KATYIIKKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HAIPABJICHUsI TOKA B KaTYIIIKE.
N3yuenue AeiiCTBUS MarHUTHOTO MOJISI HA POBOJAHUK C TOKOM.
KonctpynpoBanue u n3yueHue paboThl SJIEKTPOBUTATEIISA.
N3mepenue KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.
ONBITEI IO UCCIIEIOBAHUIO SBJICHHS JJIEKTPOMArHUTHOW WHAYKIIMH: WCCIEAOBAaHUE M3MEHEHUN
3HAYECHUS U HAPABJICHUS] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanndeckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro JABWKCHHS. PaBHOMEpHOe mnpsmMoiMHENHOE [BWXeHue. HepaBHOMepHOE
NpsIMOJIMHEHOE JBM>KeHHME. CpenHssi U MIHOBEHHAas CKOpPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBrkeHrne. CBoooHoe maaeHne. OmbIThI
lanunes.

PaBHOMepHOE ABWXEHHE MO OKPYKHOCTH. [lepuon m wactora oOpamenus. JluHeitHas u
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yriaoBasi cCKopocTu. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

ITepsoiii 3akon HeroTona. Bropoii 3akon Hbrorona. Tpertuii 3akon Hprorona. [lpunHnmn
CYNEPIO3UINU CUJL.

Cwia ynpyroctu. 3akoH ['yka. Cwiia TpeHHs: cujla TPEHUS CKOJIBKEHHsS, CHUJIa TPEHHS
MOKOS1, APYTHUE BUIbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpPEHHE CBOOOJHOTO MajeHHUs.
JBuxenue mianer Bokpyr Coinnua. [lepBas kocMuueckas ckopocTs. HeBeCOMOCTb 1 ieperpysKHu.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynsc Tena. M3menenune umnyinbca. MMnynbe cuiibl. 3aKOH COXPAHEHUS! WMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun TsxkecTH, ynpyroct, tpeHusi. Cs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[loTeHuumanbHas 3Heprus cxxaroi npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

Habumronenne MexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHHE MyTel U TPAGKTOPUM JABUKEHHUS OJJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCYETa.

N3mepeHre CKOpOCTH U YCKOPEHUs MPSMOIMHEHHOTO IBUKEHUSI.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.

Habmroienue 1BM>KEHUs Tella o0 OKPYKHOCTH.

Habmronenne MexaHnueckux sIBIEHUMN, MPOUCXOISAIINX B cucteMme orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBHUKEHHH OTHOCUTENILHO KaOMHeTa (PU3HUKH.

3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tela U IeHCTBYIOIIEH Ha HETO CHUJIBL.

Habmtoienue paBeHCTBa CUIT TIPH B3aUMOJICHCTBUU TEII.

W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenaua nmmynbca Ipy B3aUMOJEHCTBUM TEIL.

[TpeoOpa3zoBanus SHEPTUH NPU B3aUMOAECHCTBUH TEll.

CoxpaHeHne UMIyJibca MIPU HEYNIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJEHCTBHH.

Habmtoienue peakTHBHOTO JIBHKEHUS.

CoxpaHeHne MEXaHU4YECKOW IHEPTHH NPH CBOOOIHOM IaI€HUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU Teja MOJ| ACUCTBUEM MPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

KoHcTpynpoBanue TpakTta [uisi pa3roHa M JajdbHEUIIEro paBHOMEPHOTO JIBMXKEHUS IIapuKa WU
TEJIEKKH.

Omnpenenenue cpeqHel CKOPOCTH CKONBKEHHsI OpyCKa WM JBFMIKEHHUS IApHKa 10 HAKIOHHOW
MJIOCKOCTH.

OrnpezeneHre yCKOpEHUs Tea Mpyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU paBHOYCKOPEHHOM JIBIXKEHUU 0€3 HaualbHON
CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM JIB)KEHUHM 0€3 HauyaJbHOM CKOPOCTH ITyTH
OTHOCSITCSI KaK psAJl HEYETHBIX YK CEJI, TO COOTBETCTBYIOIIUE MPOMEXYTKHA BPEMEHU OJMHAKOBHI.
HccenenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUSI.
Onpenenenne k03P PHULIMEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUIBI TPSHHS TPU PABHOMEPHOM JBMKEHHH Tella 10 TOPU30HTAIBHOMN
MTOBEPXHOCTHU.

Omnpenenenne pabOTHI CUITBI YIIPYTOCTH MIPH MOABEME IPy3a C UCIIOIH30BAHHEM HEMOIBHIKHOTO U
[MOABYKHOTO OJIOKOB.



W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToTa,
aMmIuTyna. MaremartMdyeckKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum mnpu
K0JIe0aTeIbHOM JIBUKCHHUU.

3aryxaromue konebanus. BeinyxneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TEJI€, CEICMUYECKNE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbicOTa TOHA. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmionenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habumronenne BbIHYX/I€HHBIX KOeOaHU U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MOTEPEYHBIX BOJIH (HA MOJICIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopnusie padbomot u onvimol.
Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKOoro MasTHHKA.
Omnpenenenye 4acToThl U Iepro/ia KoieOaHui NpyKUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCMMOCTH TIeprUoa KojeOaHUi MOIBEIIEHHOTO K HUTH IPy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH ITEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPy3a.
[TpoBepka HE3aBUCHMOCTH MEPHO/Ia KOJIeOaHH Ipy3a, MOJBEIICHHOTO K HUTH, OT MacChl rpys3a.
OnBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD IepHo/ia KoieOaHuH MPYKMHHOTO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTH MPY>KHUHBI.
H3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

ONEeKTpOMarHUTHOE TMoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkana 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUe 2JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3H.

DneKkTpoMarHuTHas pupoaa ceera. CKkopocTh cBeTa. BonHOBBIE cBOCTBA CBETA.

Hemoncmpayuu.

CBolicTBa DJIEKTPOMArHUTHBIX BOJIH.
BosHOBEBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3znen 11. CBeToBLI€ IBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsMoIuMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

IIpenomnenue cBeta. 3aKOH mpenomiieHus cBeTa. [lolHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKHUX CBETOBOAAX.

Jlunza. Xox nyweil B nuH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONa H
Teneckona. ['na3 kak onTudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnosxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIeKTpaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

IIpssMONMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

Onrtuyeckuii CBETOBO/I.

Xox tydeit B coOuparomiei JTruH3e.
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Xox JIydeil B paccenBarollel JIMH3E.
[Tony4yenne n3o00paxeHuit C MOMOIIBIO JIHH3.
[Tpuniun neictBus doroanmapara, MUKPOCKOIA U TEIECKOIIA.
Mopens riasa.
Pasnoxxenne 6emoro cBeTa B CIEKTP.
[Tony4yenue 6enoro ceera Mpu CIOKEHUU CBETA PA3HBIX L[BETOB.
Jlabopamopuvie pabomsl u onvimol.
HccnenoBanne 3aBUCMMOCTH yIJIa OTPaXKEHHsI CBETOBOTO JIyda OT yIJia IaJeHUsl.
N3yueHne xapakTepUCTHK U300paKeHUs IIPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIICHUSI CBETOBOIO JIy4a OT yIUIa IAJCHMs HA IPaHULE
«BO31YX—CTEKIJIO».
[Tomy4yeHnue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIEH JIMH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITH IO BOCTIPUSITHIO IIBETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 IIBETOBBIC (PHITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopna n mnanerapaas mozens aroma. Moaens atoma bopa. Mcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO sapa.
Hyxnonnas wmopgens atoMmHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
[0JIypacnaia aTOMHBIX sJIEp.

SnepHble peaky. 3aKOHBI COXPAHEHMsI 3apsI0BOIO U MACCOBOI'O YHMCE. DHEPIUs CBA3U
aTOMHBIX saep. CBsi3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuKu sHepruu
Connua u 3B€371.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3JIyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.
CrneKTphl pa3aMyYHbIX I'a30B.
CrnexTp BoaOpoOIa.
HaGnronenue TpexoB B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOMIMUX U3TYUCHU.
Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MIPOAYKTOB.
Jlabopamopnwvie padbomot u onvimol.
HabmtofeHre criionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyYSHHUS.
HccnenoBaHue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (hoHa.

IHoBTOpPUTEIBbHO-000011IA0 M MOYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpEAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUs TPEIMETHOTO COIEpKAHUS U OIbITa A€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢buznke st 00yJaromuxcs, BBIOPABIINX 3TOT YU€OHBIH MpeIMeET.

ITpu n3ydyeHnn 1aHHOTO MOAYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIBHOCTH,
Ha OCHOBE KOTOpPBIX OOECHeuMBaeTCs JOCTHIXKEHHE TMPEAMETHBIX M MeTallpeIMeTHBIX
IUIAHUPYEMBIX pe3yJlbTaTOB OO0y4eHHUs, (OPMHUPYETCS €CTECTBEHHOHAy4Has TIPaMOTHOCTD:
OCBOEHHUE HAYYHBIX METOJOB UCCIICIOBAHMSI BJICHUH IPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSICHATH (PU3MUECKHUE SBJICHUS, IPUMEHSS OTY4YEeHHBIC 3HAHUS, PelIaTh 33a4H, B TOM YHCIIe
KAa4ECTBCHHBIE U DKCIICPUMEHTAJIbHBIE.

[TpyHIMNIMATBHO AEATEIbHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yeTcs 3a CU€T TOro,
YTO 00Y4aroLIUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE ITOJIYUYCHHBIX 3HAHUN PAaclO3HABAaTh U HAYYHO OOBSICHATH (PU3HUECKHUE SIBICHUS
B OKpY’KarolIed MPUPOe U OBCETHEBHOM KU3HU;
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HCIIOJIb30BaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA (I)I/I3I/I‘-IGCKI/IX HBHGHHﬁ, B TOM 4YHUCJIC OJIA
IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUA TCOPETUICCKUX BBIBOAOB;
O00BACHATH HAay4YHBIC OCHOBBI HanOoJice BaXKHBIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/Iﬁ,
HaImpuMmeEp, MPaKTUICCKOro UCII0JIb30BaHUA Ppa3InYHbIX HCTOYHHUKOB OHEPIMH HA OCHOBE 3aKOHA
MMpeBpalICHUA U COXpPaHCHHA BCCX M3BCCTHBIX BUOB SHCPI'UH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha
JOCTHIKEHHUE TNIYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
obyyaromierocs OyayT chopMUPOBAHBI CICAYIOMINE TUIYHOCTHBIC PE3YJIbTATHI B YACTH:
1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:
[] mposIBJICHHME WHTEpeca K MCTOPHH U COBPEMEHHOMY COCTOSTHHUIO POCCHMCKOHN (pu3nmueckoi
HAYKH;
[] IEHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX--(U3HUKOB;
2) rpa:kKIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
[] TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXXJICHHHM OOIINECTBEHHO 3HAYMMBIX W ITHUYECKHUX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM TPUMECHEHHUEM JOCTHKCHHUN (DU3HKWY;
[] oco3HaHMe BaXKHOCTU MOPAIbHO--3TUYECKUX MIPUHIIUIIOB B ACSITEILHOCTU YUEHOTO;
3) 3cTeTH4ecKOro BOCTIUTAHMS
[] BOCHpHSTHE ACTETHYESCKHX KadecTB (DH3WUYECKOH HaAyKH: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHUSA:
[] oco3HaHUe IEHHOCTH (PU3MYECKON HAYKH KaK MOIITHOTO WHCTPYMEHTA MTO3HAHUS MHPA, OCHOBEI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIIAIOLIEH KYJIBTYPHI;
[] pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIEA0BATEIIbCKOH NS TeIbHOCTH;
5) dopmupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONIOJIYYMS :
[] oco3HaHHWE IEHHOCTH 0€30MacHOro oOpas3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTH TPaBHJ OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOTax, C AJIEKTPUUECKUM U
TETJIOBBIM 000pPYZ0BAaHUEM B JJOMAIIIHUX YCIOBHUSX;
] chopmupoBaHHOCTH HaBbIKa pediiekcuu, MPU3HAHUE CBOETO MpaBa Ha OIMUOKY U TAKOTO Ke
mpaBa y JIpyroro 4eJioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
[] akTMBHOE y4YacTH€ B PEIICHHH MPAKTHYECKUX 3a7ad (B paMKaX ceMbH, 00pa3oBaTelbHOMN
OpTraHM3aIfK, TOPOJIa, Kpas) TEXHOJIOTHUECKON U COIMATLHOM HAIMPABICHHOCTH, TPEOYIOIINX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,
[ MHTEpeC K MPAKTHYSCKOMY U3YUYEHHUIO MPOo(eCcChii, CBI3aHHBIX ¢ (PU3UKOM;
7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
[ opueHTanus Ha MpUMEHEeHHE (U3HICCKUX 3HAHKH JUTSl PEIICHHS 3a/1a4 B 00JIaCTH OKPY KarOIIeH
Cpenbl, TUIAHUPOBAHUS TOCTYIKOB M OIICHKHM WX BO3MOXHBIX TMOCIEICTBHMA ISl OKPYXKaromeh
Cpenpbl;
[ oco3HaHMe II100aTBFHOTO XapaKTepa SKOJOTHUECKUX MTPOOJIEM U IyTel UX PEIIeHHUS;
8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLMAILHON U MPUPOIHOH CPebl:
[] moTpeOHOCTh BO B3aUMOJICHCTBUU TP BBINOJIHEHUU MCCIIEIOBAHUNM U TIPOEKTOB (pr3NUECKO
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;
[] MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO JIEITeTbHOCTh;
[ motpeOHOCTh B JOPMHUPOBAHUU HOBBIX 3HAHHH, B TOM YHCIIe (POPMYIUPOBATH UCH, TTOHSITHUS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSIX;
[] oco3HaHHe JIe(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00J1aCTH (DH3UKH;
[] mIaHupOBaHUE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHUM;
[] cTpeMJICHHE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBSI3U IIPUPO/IBI, 00IIEeCTBA U SKOHOMHKH, B
TOM YHCJIC C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUI;
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[] olleHKa CBOUX JCHCTBHIA C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEJY, BOZMOYKHBIX INIOOATEHBIX
IOCJICICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprate ocBoeHMs NporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT chopMUpOBaHB MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTeIbHbIC YHHMBEpCAlbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1oruveckue aeicTBUA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHU);
YCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui O00OUICHHA W
CpPaBHEHUS,
BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (akTax, HaHHBIX U
HAOIIOICHUSX,, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIISITH TIPUYUHHO--CIICICTBEHHBIE CBSI3HM MPH M3YYEHUU (PU3UYECKUX SBICHHN W TPOIECCOB,
JIeJIaTh BBIBOJIBI C UCIOJIB30BAHNUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUMN, BHIIBUTATh
THIIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEIINYMH;
CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHus yueOHoW (u3nueckod 3amauu  (cpaBHEHHE
HECKOJIbKMX BapHWaHTOB PEIICHHUs, BHIOOP Hamboliee MOIXOISAIIETO ¢ yY4ETOM CaMOCTOSTEIhHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebcKue AeiiCTBUS:
UCIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT O3HAHUS;
IPOBOJIUTH MO CAMOCTOSITEIILHO COCTaBICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (U3UIECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;
OLICHWBATh HA TPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, TMOJYyYCHHYI0 B XOJIe
UCCIICIOBaHMS WIIM SKCIIEPUMEHTA;
CaMOCTOSITENIFHO (OPMYITHPOBATh OOOOIIEHWST W BBHIBOABI IO pE3yabTaTaM ITPOBEIEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;
IIPOTHO3UPOBATH BO3MOKHOE JajIbHEHIIIee pa3BUTHE (PU3NIECKHX MTPOIIECCOB, @ TAKKE BBIIBUTATh
IPENOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:
OPUMEHSATH Pa3InYHbIe METOJIbl, MHCTPYMEHTHI U 3alpOCHI NPH MOKCKE U 0TOOpe MHPOpMaLUu
WIM JAHHBIX C YYETOM MPEASIOKEHHOMN yueOHoM pu3ndeckoi 3a1auu;
aHaJTM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATh MHPOPMALUIO PA3TUYHBIX BHJIOB U
dbop™m mpencTaBIeHNUS,
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBiIeHHUs HHPOpPMALUM U
WITIOCTPUPOBATH pelllacMble 33a9i HECTIOKHBIMU CXeMaMH, TUarpaMMaMi, WHOW TpaduKoi 1
UX KOMOUHAIMSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
B XOJie OOCYXIeHHMS y4eOHOro marepuala, pe3yJbTaToB JIa0OpPaTOPHBIX PAa0OT M IPOEKTOB
3aJaBaTh BOMNPOCHI MO CYHIECTBY OOCYXkJaeMOH TeMbl W BBICKA3bIBaTh WJEH, HAllEJICHHBIC Ha
peleHre 3a7a9u 1 MoepKaHue 0J1aroKenareTbHOCTA OOIICHMUS;
COTIOCTABJISITh CBOM CYXACHUS C CYXACHUSIMH JIPYIMX Y4YaCTHHKOB Juanora, oOHapy>KUBaTb
pas3n4me U CXOJCTBO MO3ULINH;
BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIIOIHEHHOTO (H3UYECKOT0 OmbITa (SKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);
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MOHUMATh W UCTIOIH30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHANBUAYATHHON paOOTHI P PEIICHUN
KOHKPETHOU (pU3n9ecKoit mpoOIeMbl;

MPUHUMATH TEJIM COBMECTHOM JEeSATEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS MO €€ JOCTHKCHHIO:
pacnpenensats poiu, oOCYKIaTh MPOLECCHl U Pe3yiabTaThl COBMECTHOM paboThl, 00001IaTh
MHEHHS HECKOJBKUX JIIOACH;

BBITIOJHATH CBOIO YacTh pabOThl, JOCTUTAsl KAYECTBEHHOI'O Pe3yJbTaTa MO0 CBOEMY HAlpaBICHHUIO
¥ KOOPAMHHUPYS CBOU JICUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI,

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOHIMII MPOAYKT IO KPUTEPHUSM, CAMOCTOSTEIbHO
c(OpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelcTBUA

Camoopranusauus:
BBISBIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs pelIeHUs
(bu3nyeCKuX 3HAHMIL;
OPUEHTUPOBAThCSI B PA3JIMYHBIX MMOAXOJAaX MPHUHATUS PELICHUH (MHAMBUAYAJIbHOE, MPHUHATHE
pelieHus B rpyIie, IPUHITHE PELICHU TpyIIoi);
CaMOCTOSITENIbHO COCTaBIIATh AJITOPUTM pelIeHHs (PU3MUECKON 3a/1auy WM MJIaHA UCCIIEIOBAaHUS
C y4€TOM WMEIOUIMXCS pPECypcoB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IpeJuiaraéMble BapuaHThl PELICHUH;
JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:
JIaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ H3MEHEHMUS,
OOBSICHATh MPUYMHBI TOCTUKEHUS (HEAOCTHXKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (PU3HUECKOrO
HCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIM JAUCKYCCHU Ha HAy4YHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
NpU3HaBaTh CBOE MPABO HA OUIMOKY MpH pelIeHUH (U3UYECKUX 3a7jad UM B YTBEP)KIACHUAX HA
Hay4yHbIE€ TEMBI U TAKOE K€ MPaBO JIPYroro.

HPEAMETHBIE PE3YJIbTATHI

K konny oOyuenus B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® 1CIOJIb30BATh MOHATHS: PU3NYECKUE M XUMUYECKHUE SIBICHUS, HAOIO/IEHUE, SKCIIEPUMEHT,
MOJ1eJb, TUIIOTE3a, €IMHUIBI (PU3UYECKUX BETUYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHUS
BemecTBa (TBEPJOE, XUAKOE, razoo0pa3zHOE), MEXaHHYECKOe IBIMKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOpHsl, paBHOJEHCTBYIOIAs cuia, aedopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOINECS COCY/IBI;

e paznnyate sBieHUs (Auddys3us, TEmIoBOoe IBHKEHHE YACTHUIl BEIECTBA, PAaBHOMEPHOE
JIBI)KEHUE, HEPABHOMEPHOE JIBM)KEHUE, HHEPLIUS, B3aUMO/ICHCTBHE TEJl, PABHOBECHE TBEPIBIX
TEJ C 3aKpEIUIEHHON OChbIO BpallleHHUs, IIepeiada AaBJICHUS TBEPABIMU TEIAMHU, KUIAKOCTIMU
U ra3zami, atMoc(epHoe JaBlieHHe, IJIaBaHKUE TeJl, IPEBPALCHU MEXaHUUECKOW SHEPTUH ) TI0
ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHUX JaHHOE
(bu3HYeCcKoe SBICHHUCE,

® pacro3HaBaTh NPOSIBICHUE W3YUYEHHBIX (DU3NYECKHX SIBICHUH B OKpPYXKAIOIIEM MHpPE, B TOM
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yriciie (pu3nvecKue SBJICHHS B MPUPOJIE: MIPUMEPHI ABIKECHUS C PA3TMUYHBIMA CKOPOCTSIMH B
J)KUBOM W HEXMBOW MPUPOJE, NECHCTBUE CHJIBI TPEHHS B MPUPOJEC M TEXHUKE, BIIMSHUE
aTMoc(hepHOro JaBICHHS Ha )KMBOW OPTaHW3M, TUITABAHUE PHIO, PHIYard B TEJIC YEIIOBEKa, IPU
9TOM IEPEBOJIUTH MPAKTUYECCKYIO 3a7ady B y4eOHYIO, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKy) PU3NUECKUX SIBICHUI;

OTNHUCHIBATh M3yYEHHBIE CBOWCTBA Tel W (U3UYECKUE SIBICHHS, HUCIOIL3YSA (PU3HUECCKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEUIECTBA, BPEMsI, TyTh, CKOPOCTh, CPEIHSISI CKOPOCTh,
CHUJIa yIpyroCcTH, CHJIa TSHKECTH, BEC Tella, CUJla TPEHUS, JaBjieHue (TBEPOTOo Tena, )KUIKOCTH,
rasa), BBITAJIKMBAIOIAs CHJIA, MEXaHUYECKasi padoTa, MOIIHOCTb, TJIEYO CUJIbl, MOMEHT CHUJIbI,
KO3(PHUITUEHT MOJIE3HOTO ISHCTBH MEXaHU3MOB, KHHETHYECKAs U MOTCHIIMAJIbHAS DHEPTHA),
IPH ONMHUCAaHWUU TMPABWIBHO TPAKTOBATH (PU3WYCCKUU CMBICT HCIIOJIb3YEMbIX BEIHYWH, UX
0003HaYEeHHSI ¥ €TUHUIBI PU3NIECKUX BETUYNH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(GUBHYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTh TpaduKH H3y4SCHHBIX
3aBUCUMOCTEH (PM3MYECKUX BEIMYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SBJIICHHUS U TPOIECCHI, UCIOJb3Ys MpaBHiIa
CIOXKeHMsI cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena,
MIpaBUJIO PaBHOBECHs pblyara (0JI0Ka), «30J0TOC MPABUIIO» MEXAHUKH, 3aKOH COXPaHCHHS
MEXaHUYECKOM PHEPTUH, IIPU STOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aITUCHIBATh
€ro MaTeMaTHU4YE€CKOE BhIPAKEHHUE;

OOBSACHATh (PU3MYECKHE SIBJICHHS, IMPOIIECCH U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE
CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO--CIICICTBEHHbBIC
CBSI3HM, CTPOUTH OOBsACHEHHE M3 1—2 JIOrMYECKHX IIaroB ¢ OMOpoil Ha 1—2 W3Y4YEHHBIX
CBOMCTBA (PU3NUYECKUX SIBICHUM, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTts pacuéTHble 3a7auu B 1—2 1eWCTBUA, UCIIONB3YS 3aKOHBI U (JOPMYIIBI, CBSI3BIBAIOIINE
¢dbusznyecKkrue BETUYMHBI: HA OCHOBE aHaJN3a YCIOBUS 33/1ayMl 3allMChIBATh KPAaTKOE YCIOBUE,
MOJACTABITh (DU3NYECKUE BEIMYUHBI B (OPMYIBI W MPOBOAUTH PACUETHI, HAXOIUTh
CIIpaBOYHBIC JIaHHBIE, HEOOXOMWMBIE IS pPElIeHUs 3ajad, OLIEHWBATh PEaTHUCTUYHOCTH
MOJIY4YeHHOW (PU3NUECKON BEJTMYUHBI;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIN (GU3NYECKUX METOOB, B
OTMCAHUU UCCIIEIOBAHMSI BBIJEISTH MPOBEPIEMOE MPEANOI0KEHUE (TUTIOTE3Y), pa3IuiaTh U
WHTEPIPETUPOBATh TOJYUYCHHBIH pe3yJabTaT, HAXOAUTh OIIMOKHM B XOJ€ OIbITa, JeIaTh
BBIBOJIbI 10 €70 PE3yJIbTaTaM;

MIPOBOJIUTH OIBITHI TIO HAOTIONEHUIO (DU3UIECKUX SBJICHUA WM (PU3HUYECKUX CBOMCTB TEI:
bopMyIHpOBaTh MPOBEPSIEMBIE TIPEATIOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHusl, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

BBITIOJIHSITh TPSAMBIC W3MEPEHUsI PACCTOSHUS, BPEMEHH, MAacChl Tena, Oo0BhEMa, CHIIBI U
TEMIIEpaTypbl C WCIOJB30BAHUEM AaHAJIOTOBBIX M HH(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKa3aHusl TPUOOPOB C YIETOM 33JaHHOM aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MPOBOJIUTh HCCJIEOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BEJIMYMHBI OT JAPYrod C
HCIIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCHUMOCTH MYyTH PAaBHOMEPHO JBIIKYILETOCS Tela
OT BPEMEHHU JBWIKEHUS TeJla, CUJIBl TPEHUsI CKOJIBKEHHUS OT Beca Tesa, kauecTBa 00paboTKu
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIbI TPEHUS OT ITOIIA/IA COMIPUKOCHOBEHHUS TEN, CUIIbI
YOPYTOCTH OT YJIMHEHHUS IPY>KUHBI, BRITATKHUBAIOIIEH CHIIBI OT 00hEMa MOTPYKEHHON YacTh
Telna M OT IUIOTHOCTH KHJKOCTH, €€ HE3aBHUCHMOCTH OT TUIOTHOCTH Teja, OT TJIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHIA TIJIaBaHU TEJ, YCIOBUI PAaBHOBECHS phluara u OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHUH YU4€OHOTO MCCIEOBAHUSA, COOMPATh YCTAHOBKY W BBIOJIHATH
U3MEpEHUs, CJenys TMpeAJIOKCHHOMY IUTaHy, (QHUKCHPOBATH pe3yabTaThl MOTYyYECHHOU
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE MPEIJIOKCHHBIX TaOIUIl U TpaduKOB, NeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBAHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPECHHS (PU3MUECKUX BETUYNH (IULIOTHOCTH BEIIECTBA KUJIKOCTH U

16



TBEPOTO Teja, CHJa TPEHUS CKOJBKEHHs, JABJICHHE BO3JyXa, BBITAIKHBAIOIIAS CHJIA,
JeHcTByOIAsl Ha MOTPYKEHHOE B KUAKOCTb TEJO, KOI(POUIMEHT MOJE3HOro IeHCTBUS
IPOCTBIX MEXaHU3MOB), CIEAYS MPEUIOKEHHOW MHCTPYKIMU: TIPU BBITOJTHEHUH U3MEPEHUI
coOMpaTh SKCIIEPUMEHTATIBbHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE HCKOMOMN BEJINYMHBI,
coOJIIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;
yKa3blBaTh MPUHLUIBI 1€HCTBUSA NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAOLIMECs COCYAbI, OapOMeTp, pblyar, MOJBMXKHBIM M HETOABHKHBII
0JI0K, HAaKJIOHHAs1 IJIOCKOCTb;
XapakTepu30BaTh MPUHLUIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
ONopoil Ha MX onucaHus (B TOM 4YHUCIe: IOAUIMIIHUKH, YCTPOMCTBO BOAOIPOBOJA,
THJIPABIMYECKUHN Mpecc, MAaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), HCIIOJIb3Ys
3HaHUS O CBOMCTBaX (M3MYECKUX SBJICHUA M HEOO0XOAMMBbIE (PHU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
IPUBOAUTH IPUMEPHI (HAXOAUTh HH(POPMALIHIO O IPUMEPaX ) MPAKTHUECKOTO UCTIOIb30BaHUS
¢u3nueckux 3HAHUA B IIOBCEJHEBHOW JKU3HU A oOecreyeHHs O€30MacHOCTU IpU
oOpamieHn ¢ TpUOOpaMH U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBBS M
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHUS B OKpY Karollel cpejie;
OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(POpMaLuu B IHTepHETE B COOTBETCTBUH C 3a/laHHBIM
MIOWCKOBBIM 3allPOCOM, HA OCHOBE HMMEIOIIUXCS 3HAHUH M MyTEM CpPaBHEHHS Pa3ITUYHBIX
UCTOYHUKOB BBIJCIIATh MH(POPMALIUIO, KOTOpAst SBJISAETCS MPOTUBOPEUUBOM MU MOXKET ObITH
HEJIOCTOBEPHOM;
UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUil Hay4yHO--NONYJSIPHYIO JIUTEparypy
(bu3MUecKoro cojepkaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BlajeTh
npuéMaM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss WHPOPMAIUK U3 OIHOW 3HAKOBOM
CHCTEMBI B IPYT'YIO;
co3laBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHsS Ha OCHOBE 2—3
HCTOYHUKOB HMH(pOpManmu (U3NIECKOTO COJEPKAHHUSA, B TOM YHCIE ITYOJUYHO JenaTh
KpaTKhe COOOILIEHMsI O pe3yjbTaTax IMPOEKTOB MM Y4YEOHBIX HCCIIEAOBAaHUM, MpPU ITOM
IPaMOTHO HCIOJB30BaTh W3YYEHHBIN TOHATHIHBIN ammapaT Kypca (HU3UKH, COIMPOBOKIAThH
BBICTYIIJICHUE TPE3eHTallueH;
IIPY BBITTOJTHEHUN YI€OHBIX IPOSKTOB M UCCIIEIOBAHHIA PaCIpeAesiTh 003aHHOCTH B TPYIITIE
B COOTBETCTBUH C IOCTABJIECHHBIMU 33JjauaMH, CIE€IUTh 3a BBIIOJIHEHUEM IIJIaHa JeHCTBUl,
aJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTH TPYNIBI, BBICTPAUBAThH
KOMMYHHKaTHBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHUX.

K xonny oOyuenus B 8 kjacce mpeaMeTHbIe pe3yabTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

WCITOJTH30BATh TIOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE IBMYKCHUE aTOMOB U MOJICKYI,
arperaTHbIE COCTOSIHUSI BEIECTBA, KPUCTAJUTMUYECKHUE W aMOp(HBIC Tella, HACBHIIEHHBIN U
HEHACBIIICHHBIA Map, BJIAXKHOCTh BO3J/lyXa, TEMIIEpaTypa, BHYTPEHHsSI DHEPrus, TEIIOBOU
JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUYECKUN 3apsjl, IJICKTPUUYECKOE T0Jie, MPOBOJHHUKU M
JTUBIEKTPUKU, TOCTOSIHHBIN 3EKTPUUECKUN TOK, MATHUTHOE TOJIE;

paznuyaTh SBJIEHUS (TEMJIOBOE paCHIMpPEHHE | C)KaThe, TeIUIonepenaya, TeIIoBOe
paBHOBeCHE, CMauyMBaHWE, KANWJULIPHBIC SBIICHUS, UCTAPEHHUE, KOHJICHCAIMsI, TIaBJICHUE,
Kpuctauimzanus  (OTBepAEBaHUE), KHUIEHUE, Terulonepenaya  (TEIIONPOBOJIHOCTD,
KOHBEKIIMS, W3JIy4eHHE), OJCKTPU3ANMSA TeJ, B3aUMOJCUCTBUE 3aps/ioB, JCUCTBUS
AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJICUCTBHE MAarHUTOB, JCHCTBUE
MarHuTHOTO T0JIS1 Ha TIPOBOJHUK C TOKOM, JICKTPOMArHUTHASI MHIYKITUS) 110 OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JaHHOE (pu3uveckoe
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE HU3YYECHHBIX (PU3UUCCKUX SBICHUN B OKPYXKAIOMIEM MHUpPE, B TOM
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qrcie pU3nUecKue IBICHUS B IPUPO/IE: TTOBEPXHOCTHOE HATSKEHHE U KaWJUIIPHBIC SIBICHUS
B IIPUPOJE, KPUCTALIBI B IpUpoAe, usinydeHnue CoiHla, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, HJIEKTPUUYECKUE SBICHHUS B aTMocdepe,
JIEKTPUUYECTBO HKHMBBIX OPraHU3MOB, MarHuTHOE Ioje 3eMid, Apeid MmomocoB, poib
MarHMUTHOTO MOJISI JUIsl JKM3HU Ha 3eMjie, IOJIIPHOE CHSHUE, IPHU 3TOM IEPEBOAUTH
IPAaKTUYECKYl 3ajady B Yy4yeOHYI0, BBIJCNATh CYLIECTBEHHbIE CBOWCTBAa (IPU3HAKN)
(bu3nUeCKuX SBICHHIA;

OINKCBIBATh W3YYEHHBIE CBOMCTBA TeJ M (PU3MUECKUE SBJICHUS, UCHONB3Ys (pusnueckue
BEJIMYMHBI (TeMmrepaTypa, BHYTPEHHSsS DJHEpPIHs, KOJIMYECTBO TEIUIOTHI, YJAEJIbHas
TEIUIOEMKOCTb ~ BEIIECTBA,  yJEJIbHas  TEIUIOTa  IUIABIEHUS, yJelbHas  TEIUIOTa
napooOpa3oBaHMs, yJeNbHAs TEIUIOTa CrOPAaHUs TOIUIMBA, KOA(PQPHUIMEHT IOJIE3HOTO
JEHCTBUS TEIUIOBOM MAIWHBI, OTHOCUTEINIbHAS BIAXKHOCTh BO3yXa, dJICKTPUUECKUN 3apsif,
CHWJIa TOKa, DJJEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUWE IPOBOJHHUKA, YIEIbHOE
COIIPOTHBIIEHUE BEILIECTBA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKAa), NMPU OMUCAHUHU
IPABWJIBHO TPAKTOBATh (PU3MYECKUII CMBICI HCIHOJB3YEMBIX BEIUYMH, O0O3HAU€HUs U
eIMHULB! (PU3MUECKUX BEJIUYUH, HAXOAUTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpapUKd M3IYyYCHHBIX 3aBHCUMOCTEH
(bu3nUecKuX BEIUYMH;

XapaKTeprU30BaTh CBOWCTBA Tell, (PM3UYECKHE SIBICHUS W IMPOIECCHI, MCIIONB3YsI OCHOBHBIC
MOJIO)KEHUSI  MOJIEKYJIIPHO--KMHETUYECKOW TEOpUU CTPOEHUS  BEUIECTBA, IPUHLIHUII
CYIEpIIO3UIMHU MoJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3aps/a, 3aKkoH Oma Juis
yyacTka uenu, 3akoH JDxoyns—JleHna, 3aKoH COXpaHEHHs HHEPruM, IpPU ITOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
O00BACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YUCIIE U B KOHTEKCTE CUTYyallui
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh INPUYUHHO-CIEJACTBEHHbBIE CBS3H,
CTpOUTH OOBsICHEHHE M3 1—2 JOrMyecKHx IIaroB ¢ Oomnopoil Ha 1-2 M3yuyeHHBIX CBOWCTBA
(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

peuath pacuéTHbIE 3a7aul B 2—3 AeUCTBUS, UCIIONb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nueckre BeIMYMHBI: HA OCHOBE aHaIM3a YCIIOBUS 33yl 3allUChIBAaTh KPAaTKOE YCIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUISl pEIIeHUs 3a7aud, BBIOMPATh 3aKOHBI U (QOPMYJIBI,
HE00X0/uMBbIe 7S €€ pelIeHUs, TPOBOIUTh Pacy€Tbl U CPABHUBATH MOIYUYEHHOE 3HAUEHUE
(bu3nYeCcKOi BETNYNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MpoOJIeMbl, KOTOPblE MOXXHO PEIIMTh MpPU MOMOIIU (PU3NYECKHX METOOB,
UCIIOJIb3YS ONMCAHUE UCCIIE0BaHMS, BBIAEIATH IPOBEPIEMOE IPEAIION0KEHNE, OLIEHUBATh
MPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI;

IPOBOJUTH OIBITHI O HAOIIOJNEHHUIO (PU3MYECKUX SBICHUH MM (PU3MYECKHX CBOMCTB Tem
(KanmuJUIIpHBIE SIBIEHUS, 3aBUCHUMOCTh JJaBJIEHUS BO3/yXa OT €ro o0bEMa, TemIeparypsl,
CKOPOCTH Tpolecca OCThIBAaHUSI W HarpeBaHus IMPU HU3IYyYEHUH OT IBETa H3Iydarolei
(Toromaoei) MoBEpXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATyphl KUAKOCTH U
ioniaan e€ MOBEPXHOCTH, AJIEKTPU3ALNS TNl U B3aUMOJAECUCTBUE AJIEKTPUUECKUX 3aps0B,
B3aMMOJIEMCTBHE IMOCTOSHHBIX MAarHUTOB, BU3yaJlM3allisl MarHUTHBIX IOJEH MOCTOSHHBIX
MarHuToB, JEHCTBUSI MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  DJIEKTPOJBUIATENsl IOCTOSHHOTO TOKa): (OPMYIHPOBaTh IMPOBEpsSEMbIE
HPENON0XKEHUs, COOUPATh YCTAHOBKY M3 MPEUI0KEHHOT0 000pyI0BaHNUs, OUCHIBATh X0/
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

BBITOJIHAT MPAMBIE U3MEPEHUS TEMIEPATYPbI, OTHOCUTEIBHON BIA)KHOCTH BO3/1yXa, CHJIBI
TOKa, HaNpsDKEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3MYECKHX
BEIIMYMH, CpPaBHUBATh pE3YyJIbTaThl MU3MEPEHUH ¢ Yy4ETOM 3aJaHHOM aOCOIIOTHOM
MOTPEIIHOCTH;

MPOBOANTH HCCIICIOBAHHE 3aBHCHUMOCTH OJHON (U3WYECKOW BEIMYMHBI OT APYroil ¢
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UCTIOJIb30BAaHUEM MPSMBIX W3MEPEHUH (3aBHCHMOCTH CONPOTHBIICHHUS MPOBOJHUKA OT €ro
JUINHBI, IUIOIIAAM IIONEPEYHOI0 CEYEHUS U YAEIbHOI'O CONPOTHUBIIEHUS BEIECTBA
IPOBOJAHMKA, CHJIBI TOKA, MAYIIETO Yepe3 MPOBOJHHUK, OT HAINPSIKEHHsS] HAa IPOBOJIHUKE,
UCCIICIOBAaHUE  TIOCJIEJOBATEIIBHOTO W MapajuleIbHOIO COCIMHEHMH MPOBOJHHUKOB):
IUIAHUPOBAaTh MHCCJIEI0BAaHUE, COOMpATh YCTAHOBKY M BBIIOJHATH H3MEPEHUS, CIeaAys
IPEUI0KEHHOMY IIJIaHy, GUKCUPOBATh PE3yJIbTAThI IOJy4€HHON 3aBUCUMOCTH B BUIE TaOJIUI]
U rpauKoB, enaTh BBIBOBI 110 PE3yIbTaTaM HCCIICIOBAHNUS;
IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3MYECKHX BeIUYMH (yJesibHas TeIUIOEMKOCTh
BEILECTBA, COMNPOTHUBJIEHHE IPOBOJHMKA, pab0Ta M MOIIHOCTh 3JIEKTPHUUECKOTO TOKA):
IUIAHUPOBaTb ~ M3MEPEHHUs, CcoOMpaTh  SKCHEPUMEHTAJIbHYK)  YCTaHOBKY,  CIEIys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTH 3HAYCHNE BETUUNHBL;
co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
XapaKkTepu30BaTh MPUHLUIBI IEHCTBHUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OIOpOIl Ha MX OmMcaHus (B TOM YUCIE: CHUCTEMa OTOIUICHHs JOMOB, TUTPOMETp, HapoBast
TypOUHa, aMIIepMeTp, BOJIBTMETP, CYETUHK AIIEKTPUIECKON SHEPTHUHU, HIIEKTPOOCBETUTEIHHBIE
npuOOpBI, HarpeBaTeIbHbIE IEKTPOIPUOOPHI (IIPUMEPBI), HIEKTPUUYECKHIE NTPEIOXPAHUTEIH,
AJIEKTPOMArHuT, AJIEKTPOJBUraTeNlb MOCTOSIHHOIO TOKA), MCIOJIb3Yys 3HAHUS O CBOMCTBax
bu3nueckux sBICHUH U HEOOXOUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOIICTBA M U3MEPUTENbHBIE PUOOPHI 10 CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, IICHUXPOMETpP, THTPOMETP,
JIBUTaTellb BHYTPEHHErO CrOpaHus, DJEKTPOCKOI, peocTaT), COCTABIATb CXEMbI
AIIEKTPUYECKUX LIENeH C MOCIEeI0BAaTENIbHBIM U MapajlyiebHbIM COETUHEHUEM 3JIEMEHTOB,
pasinyas ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1IeTIeH;
MPUBOIUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPaX ) IMPAKTHIECKOTO UCTIONb30BaHUS
¢u3NyecKuX 3HAHUNW B TIOBCEIHEBHOM XKHU3HU s oOecriedeHHs Oe30MacHOCTH Npu
oOpamieHun ¢ npudopaMM U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJCHUS B OKPYKaIOIIEH Cpeie;
OCYILECTBIIATh MOMCK MH(OpManuu (U3n4ecKkoro cojepxanus B VHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HaHUM M NyTéM CpaBHEHHS JONOJHHUTENbHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaILIMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOI;
UCMOJIb30BaTh NPU BBINOJHEHUHM YYEOHBIX 3aJaHUi Hay4yHO--MIONMYJSIPHYIO JIUTEpaTrypy
(GU3MUecKoro cojepkaHus, CHpaBOYHbIE MaTepuaibl, pecypcbl ceTh MHTepHeT, BiaJeTh
npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusl HHGOPMAIMU U3 OAHOW 3HAKOBOU
CHCTEMBI B JIPYT'YIO;
co3laBaTb COOCTBEHHbIE TIMCbMEHHbIE M KpaTKHE€ YCTHBIE COOOIIeHHs, 00001mas
UHPOPMALIMIO U3 HECKOJBKHX HMCTOYHUKOB (DU3MYECKOTO COZAEp)KaHUS, B TOM 4YHCIE
nyOJIMYHO TIPEACTABIATh PE3yJbTaThl MPOEKTHOM WM HMCCIEI0BATENbCKON IS TebHOCTH,
Opd 3TOM TPaMOTHO HCIOJIb30BaTh W3YYEHHBIH NOHATUHHBIA ammapar Kypca (pusmkwy,
COIPOBOXKAATh BBHICTYIIJIEHUE MPE3EeHTAIUEH;
OpY  BBIMOJHEHUM YYEOHBIX MPOEKTOB U HCCIENOBaHMUA (DU3MYECKHX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIIE B COOTBETCTBHH C ITOCTABICHHBIMU 331a4aMH, CJIEIUTh
3a BBIOJIHEHWEM IUIaHa JEMCTBUM U KOpPPEeKTUpOBaTh €ro, aJeKBaTHO OLIEHUWBATh
COOCTBEHHBIH BKJaJ B JIEATENIHOCTh TPYMINbI, BBICTPauBaTh KOMMYHHKAaTHBHOE
B3aUMO/IEIICTBHE, IPOSABIIASA TOTOBHOCTD pa3peliaTb KOHQIUKTEI.

K xonuy oOyueHust B 9 Kiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

UCIIOJB30BaTh  IOHSTHA: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPAaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHWYECKOrO JIBWXKEHHUs, neopmanus (ympyras, IiacTudeckas),
TPEHHE, LEHTPOCTPEMHUTENBHOE YCKOPEHHUE, HEBECOMOCTh M IEPETPY3KH, LEHTP TKECTH,
abCcoMOTHO TBEPIOE TENO, LEHTP TKECTH TBEPAOTO TeNa, pPaBHOBECHE, MEXAaHHMUECKHE
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KoJIeOaHUsI M BOJIHBI, 3BYK, MH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMAarHUTHBIC BOJHBI, IIKaa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIalbHO30PKOCTb, CIIEKTPbl UCITYCKaHUS U
HOTJIOIIEHMS, anb(da-, 6eTa- 1 raMMa-u3Ty4eHUs], U30TOIB, SAePHAS YHEPTETHKA;

pasinyath sBI€HUS (paBHOMEPHOE M HEPaBHOMEPHOE INPSMOJUHEHHOE JBHXKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMXKEHHE, CBOOOIHOE TIaJCHHE TeJ, PaBHOMEPHOE
JBIDKEHUE IO OKPYXHOCTH, B3aUMOJEHCTBUE TeJl, PEAKTUBHOE ABM)KEHHE, KojebaTeabHOoe
JBIDKEHUE (3aTyXalollue W BBIHYXKJICHHBIE KOJeOaHWs), pPE30HAHC, BOJHOBOE JIBUKCHUE,
OTpa’ke€HHE 3BYKa, IPAMOJIMHEHHOE paclpOoCTpaHEeHHE, OTPaKEHUE U INPEJIOMIIEHHUE CBETa,
MOJTHOE BHYTPEHHEE OTpa)KeHHE CBETa, Pa3JIoKEHHE OENoro CBETa B CIIEKTP M CIOXKEHHUE
CIEKTPAJIbHBIX LBETOB, TUCIIEPCHsI CBETA, ECTECTBEHHAs! PAJUOAKTUBHOCTh, BOSHUKHOBEHUE
JMHENYATOro CIEKTpa M3JIY4YEHMs) IO ONMCAHUI0 MX XapaKTEpPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3WYECKHUX SBICHHHA B OKPY)KAIONIEM MUpE (B TOM
yrcie GU3NIecKue SBICHUS B IPUPOJE: MPHIUBBI U OTIMBBI, IBHKEeHUE TulaHeT COTHEYHOH
CHCTEMBl, PEaKTHBHOE JBM)KCHHE JKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB XMBOTHBIMH,
3eMJIETPSICEHHE, CEHICMUYECKHE BOJHBI, L[yHAMH, 3XO, L[BETA TEJ, ONTHUUYECKUE SIBJICHUS B
npupojie, OUMOJOrMYecKoe AEHCTBHE BUAMMOIO, YIbTPa(HOIETOBOIO U PEHTTEHOBCKOTO
U3ITy4YeHUH, €CTECTBEHHbI paJMOaKTUBHBIA (POH, KOCMUYECKHE JY4H, PaTUOAKTHUBHOE
U3JIy4YeHUEe MPUPOJHBIX MHUHEPAJIOB, JIEHCTBHE PaJMOAKTUBHBIX W3Jy4eHUH Ha OpraHu3M
YyeJloBeKa), MpU OSTOM IE€PEBOJUTh NPAKTHUUECKYI 3aJadyy B Yy4eOHYI, BbLICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUH;

OIKCHIBATh W3YYEHHBIC CBOWMCTBA TeN M (PU3UYECKUE SIBJICHUS, UCHOIB3Yysd (pHU3MUEcKue
BEJIMYMHBI (CpeqHssi M MIHOBEHHAas CKOPOCTh Teja IpPH HEPaBHOMEPHOM JBUKEHHH,
YCKOpEHUE, NEPEMELIEHUE, IIyTh, YIJIOBasi CKOPOCTh, CHJla TPEHHs, CHJIA YIPYTOCTH, CHIIA
TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHHs, BEC Tejla, UMIYJIbC TeJa, HUMIIYJIbC CHIIBI,
MeXaHu4eckass paboTa M MOIIHOCTb, MOTEHIMaNbHas HHEpPrus Teja, MOIHITOrO HaJ
MOBEPXHOCTBIO 3€MJIM, TIOTEHIIMAIbHAS SHEPT Ul CKATOM MPYKUHBI, KHHETUYECKasl SHEPT s,
MOJTHAsE MEXaHW4ecKasl SHEeprus, NepuoJl U 4acTtoTa KojeOaHWi, JUIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIIEHUsS CPEbl), IPU OMHCAHUU
NPaBUIbHO TPAaKTOBaTh (DPU3MUYECKUI CMBICT HCHOJIb3YyEeMbIX BEJIWYMH, O0O3HAUEHUS U
€AMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO (U3UUYECKYIO
BEIMYMHY C JPYIMMH BeJIMYMHAMM, CTPOUTh TpadUKud U3YyYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBa TeJ, (U3MYECKHE SIBJICHHUS U IPOLECCHI, HUCHOIb3yS 3aKOH
COXPaHEHHUsI PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUII CYNIEPIIO3ULIUN CHUJI, TPUHIIUII
OoTHOcUTeNnbHOCTH ['amuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI HMMITYJIbCA, 3aKOHBI
OTpaXEHMsI U ITPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOIO YHCEN MPHU
AJIEPHBIX PEaKLUAX, IPU ITOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIUCHIBATH €TI0
MaTEMaTUYECKOE BBIPAKEHUE;

O0BSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YUCJIE U B KOHTEKCTE CUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh MPUYUHHO--CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKHX IAaroB C OMOpoil Ha 2—3 M3yueHHBIX CBOWMCTBA
buznyecKux SIBICHUHN, PU3NYECKUX 3aKOHOB MWJIM 3aKOHOMEPHOCTEH;

pemaTts pacuy€THble 3aJauM (ONMparoIIMecs Ha CUCTEMY M3 2—3 ypaBHEHHI), MCIONb3Ys
3aKOHBI M (OPMYIIbI, CBS3bIBAIONINE (PU3NYECKHE BEITMYMHBL: Ha OCHOBE aHAIM3a YCIOBUS
3aJjauyl 3alMChIBaTh KPaTKOE YCJIOBHE, BBIABIATh HEJOCTAIOIINE WM U30BITOUHBIE JaHHBIE,
BBIOMpPATh 3aKOHBI U (OPMYINbI, HEOOXOJUMBIC ISl PEIICHUs, MPOBOAMTH PACUYETHI H
OLIEHUBATh PEATTMCTUYHOCTD MOJYYEHHOTO 3HAUCHUS (PU3NUYECKON BEIMUYHHBL;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXXHO PEIIMTh MPU MOMOIIU (PU3UYECKHX METOMOB,
UCIIOJIb3YS ONMCAHUE UCCIIEOBaHMs, BBIIEIATH MPOBEPSIEMOE IPEAIION0KEHNE, OLIEHUBATh
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NPaBUWIBHOCTh TOPSJIKA MPOBEIACHUS MCCIEOBAaHUs, JeNaTh BBIBOJbBI, MHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJUTH OIBITHI IO HAOIIONCHHUIO (PU3NYECKUX SBICHUNA MIM (PU3NYECKUX CBOMCTB TEN
(u3ydeHue BTOpOro 3akoHa HprOTOHA, 3aKOHA COXPaHEHHs SHEPIUH, 3aBUCUMOCTh IeproJa
KOJICOAHUH MTPYKUHHOTO MasiTHUKA OT MacChl TPy3a M )KECTKOCTH NPY>KUHBI U HE3aBUCUMOCTb
OT aMIUIUTY/bl MalbIX KoJeOaHHH, MPSIMOIUHEHHOE PACIPOCTPAHEHUE CBETA, Pa3IoKEeHUE
0enoro cBera B CIEKTP, M3yUYeHHE CBOMCTB M300pa)KEHHs B IUIOCKOM 3€pKajie U CBOWCTB
n300pakeHusl IpeaMera B coOMparoLIei JInH3e, HAOMI0ACHNEe CIUIOIIHBIX U JIMHEHYaThIX
CIEKTPOB HU3IyYEHUS): CAMOCTOSITEIIBHO COOHMpATh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
000pyI0BaHUs, OIIMCHIBATh XO/] OIIBITA U €r0 Pe3yJbTaThl, (HOPMYIUPOBATH BHIBOJIBL;
IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpeelisis CpelHee 3HaUCHHe
U3MepIeMOii BETMYUHBI ((POKYCHOE PacCTOSIHUE COOMPAIOIIEH JIMH3HI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

IIPOBOJIUTH MCCIIEIOBAHUE 3aBUCHMOCTEN (PM3NYECKUX BETMYUH C UCIOIB30BAHUEM TPSMBIX
U3MEpEeHUi (3aBHCHMOCTh TYTH OT BPEMEHH TP PAaBHOYCKOPEHHOM J[IBHKCHHU 0€3
HaAyaJbHOM CKOPOCTH, MepHOAa KoJeOaHWH MaTeMaTHYeCKOro MasTHHUKA OT JJUHBI HUTH,
3aBHCUMOCTH yIJIa OTPaXEHUS CBETa OT yIJia MaJCHUS W yIiia MPeJOMJICHHs OT YIJia
naJieHus): INIaHUPOBATh UCCIIEI0BaHUE, CAMOCTOSATENIbHO COOUPATh YCTaHOBKY, (PUKCHPOBAThH
pe3yabTAThI MOJYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BHIE TaONUIl U TpaduKoB,
JieN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3MUYECKUX BEIWYHH (CPEIHSSI CKOPOCTh U YCKOPEHHUE
TeJa TpPU PABHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHHE CBOOOJHOTO MaJCHUSs, KECTKOCTh
IPYKUHBI, KO3()PULIUEHT TPEHUS CKOJIBKEHUS, MEXaHn4ecKasl paboTa U MOIHOCTh, YaCTOTa
U Tepruoja KoJeOaHWi MaTeMaTW4ecKOro M TNPYKHHHOTO MAasTHHKOB, ONTHYECKas CHIa
coOuparonied JMH3bI, PAAMOAKTHUBHBIA (OH): IUIAHUPOBATh H3MEPEHUs, COOHMpaTh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBINIOJHATH WM3MEPEHHS, CIEAys TPEITIOKESHHOM
MHCTPYKLIMH, BBIYUCIIATh 3HAUE€HUE BEJTMUMHBI U aHAIM3UPOBATh MOJIYYEHHBIE PE3YyIbTATHI C
Y4E€TOM 3a/IaHHON MTOTPEITHOCTH U3MEPEHUN;

co0uTr0/1aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpPHBIM 000pyI0BaHHUEM;
pa3in4yaTh OCHOBHBIE MPU3HAKM U3YYEHHBIX (PM3NYECKUX MOJEJIEH: MaTepHajbHas TOYKa,
abCoMIIOTHO TBEPJIOE TEJIO, TOYCUHBIH MCTOYHMK CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPUHIUIBI IEHCTBHUS N3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTOpOil Ha WX omucaHHs (B TOM YMCIE: CHHIOMETp, JAaTYUKH IMOJOXKEHHUS, PACCTOSIHUA U
YCKOPEHUs, paKeTa, HXOJIOT, OYKH, IEPUCKOI, (oToamnmapar, ONTHUYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, JT03UMETpP, KaMepa BuiabcoHa), HCIONb3ys 3HAHHUS O CBOMCTBAaX (PU3MUYECKUX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHCYHKHM H3YYEHHBIX TEXHMYECKHX YCTPOMHCTB,
U3MEPUTENBHBIX TMPHOOPOB M TEXHOJIOTHYECKUX TPOIECCOB MpPHU pEIIeHUH ydeOHO--
NPaKTUYECKUX 3a]1a4, ONTUYECKHE CXEMBI JUIs IOCTPOSHUS M300paXKeHNUH B INIOCKOM 3epKajie
U coOuparoIelt JINH3E;

IPUBOAUTH MIPUMEPHI (HAXOAUTh HH(POPMAIIHIO O IPUMEPaX ) MPAKTHUECKOTO UCTIONb30BaHUS
¢u3nueckux 3HAHMA B TOBCEJHEBHOM JKM3HM JUId obOecreueHUs OE30MacHOCTH IpH
oOpamieHun ¢ NpuOOpaMM M TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBbI U
COOJTIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIei cpejie;

OCYLIECTBIIATh NOUCK HH(popMmanuu  (usnueckoro conepxkanus B  VIHTepHere,
CaMOCTOSITENIbHO ~ (pOPMyJIUPYsl TOMCKOBBIM 3ampoc, HAXOAUTh IIYTH OIpeaesICHUs
JOCTOBEPHOCTH  TOJYYEHHOM HWH(POpPMALMKM HA OCHOBE HUMEIOIIMXCS 3HAaHUM U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCITOJIb30BaTh TPU BBIMOJHEHUHM YYEOHBIX 3aJaHUi Hay4HO--TIONMYJSIPHYIO JUTEpaTypy
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($U3MUeCKOro conepKaHus, CIpPAaBOYHbIE MaTepHajbl, pecypchl ceTH WHTepHET, BIaaeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIC NMHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMaLUM U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO COACPIKAHUS, MYOJIUYHO MPEJICTABIATh PE3yJIbTaThl
IIPOEKTHOM WIJIM MCCIEN0BATENbCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIB30BATh
U3YyYCHHBIN TOHATUHHBIA ammapaT M3y4aeMoro pasjuena (U3MKA H  COMPOBOXKIATH
BBICTYIIJICHHE TIPe3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayTMTOPUM CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauyecTBo yacoB
Ne HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl JJeKTpoHHLIE (HPPOBLIE)
/i pasi porp Beero Konrpousbnsbie| IIpakTuueckue 06pPA30BATEIbHbIE PECYPChI
padoThI padoThI

Pazgen 1. ®u3nka u €€ poJsib B NO3HAHUU OKPYKAKOIIEr0 MUpPa
1.1 dusnka - HayKa 0 IPUPOJIE 2 0 0 bubmorexa LIOK

' K PHPOA https://m.edsoo.ru/7f416194
1.2 dusnyecKue BETMIUHBI 2 0 0 ﬁf':g:'l;/(r);]reezzcﬂ)orllf/? 416194
1.3 EcTtecTBeHHOHAy4YHBI METOJ1 TO3HAHUS 2 0 1 EESSJ,I'I;/?TT]eeIaaS(I)f)OrIlJ(/7 416194

Wroro mo pazneny 6

Pa3nes 2. [leppoHaya/ibHbIe CBeICHUSI O CTPOEHHH BellecTBa

bu6mmoreka [IOK

21 CTpoenne peuiectsa ! 0 ! https://m.edsoo0.ru/7f416194
2.2 JIBr>KeHue 1 B3aUMOJIECTBHE YaCTUI] BEIECTBA 2 0 1 Egggl;l/(;nme%z(]i)or{f/7 416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 1 1 ﬁgg:};/%ree%zgﬁljﬂ 416194

Hroro no pazgeny 3)

Pasznea 3. /IBuskeHue U B3auMo/1eiicTBHE TeJl
3.1 MexaHn4ecKoe TBHKCHUE 3 0 1 ﬁgg?;ﬁﬁii%n 416194
3.2 Wueprus, Macca, TUIOTHOCTh 4 0 1 ESS;I-I;/?;eeI:jZ(L)E)()rI:/? 416194

bu6mmorexa [IOK

33 Cuma. Bugpt cut 14 ! 2 https://m.edsoo.ru/7f416194

Uroro no pazgeny 21
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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

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

41 Masnenue. Ilepenaya nasneHus TBEPABIMU TeIaMH, 3 1 bubmumorexa [IOK
' JKUIKOCTSIMU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue xuKocTH > 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmOChepHOE f1aBeHHe 6 . https://m.edsoo0.ru/7f416194
4.4 JlefcTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEIIO 7 3 bubmmorexa [IOK
' https://m.edsoo.ru/7f416194
Wtoro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
>1 Pabora u momgocTs 3 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
52 Hpocteie mexarusmb! S . https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
53 Mexarieckas SHEpria 4 0 https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15
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https://m.edsoo.ru/7f416194
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8 KJIACC

KoJsmn4yecTBo 4yacoB DJIeKTPOHHbIE
(uudpossbie)
Ne n/m HaunmenoBanmue pa3aejioB H TEM NMPOrpaMmabl Beero KOHTpOﬂBHBIe HpaKTI/IquKI/Ie OﬁpaSOBaTeJILHLIe
padoThI padoThI pecypebl
Pa3nen 1. TeruioBble siBieHUs
. bubnmoreka [JOK
1.1 CrtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenonbie mpoeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. diiekTpuyeckne 1 MarHMTHbIE SIBJICHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella U UX 7 0 1 bubnuotexa [JOK
' B3aMMOJEUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarsHTHbIC AB/ICHHS 6 . 1.5 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DIEKTPOMArHHTHAS HH KIS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14 5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoJsunyecTBo 4acoB DJIeKTPOHHbIE
(uudpossbie)
Ne i/ HaunmenoBanmue pPa3ae/ioB U TEM NMPOrpaMmMmabl Beero KOHTPOHBHLIC HpaKTI/I'leCKI/I oﬁpasoBaTenLHue
padoThI e padoThbl pecypebi
Pa3nen 1. Mexannyeckue siBJIeHHs
bubmuorexa [JOK
11 MexaHH4eCKOe IBMKCHHUE U CITOCOOBI €r0 OITUCAHMS 10 0 1 https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaammozercTane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHA 10 0 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexann4deckue Kojge0aHusi M1 BOJTHbI
bu6mmoreka [IOK
21 Mexaniecie koneOarms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Uroro no pazueny 15
Pa3nen 3. DjileKTPOMArHUTHOE MOJIe U YJIEKTPOMATHUTHBIE BOJIHBI
bu6mmoreka [IOK
3.1 ONEeKTPOMarHUTHOE MOJI€ U AIEKTPOMAarHuTHbIE BOJIHbI 6 0 2 https://m.edsoo.ru/7f41a4a6
Wroro no paszneny 6
Paznen 4. CBeToBbI€ sSIBJICHHSI
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIH3BI ¥ ONTHYECKHE IPUOOPHI 6 0 3 hitps://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.3 Paznoxenne 6e10ro cBera B CIIEKTp 3 0 2 https://m.edsoo.ru/7f41a4a6
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Wroro no pazueny 15
Paznen 5. KBanToBbI€ SIBJICHHS
bubmuorexa [JOK
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (CTpoetine aTOMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 SInepHble peaknuu 7 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nes 6. IloBTopuTe1bHO-00001aI0IIM I MOTYJIb
6.1 [ToBTOpenue u 00o0IIeHNE coepKaHmsI Kypca (GU3NKH 32 9 5 bubmmoreka [IOK
' 7-9 xnacc https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27
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INOYPOUYHOE IINTAHUPOBAHUE

7 KJIACC
Ne KoJymmuecTBo yacos DJIeKTpOoHHbIEe U(POBBIE
n/ Tema YpPOKa Beero KOHTpOﬂBHBIe HpaKTI/I'{eCK 06pa30BaTeﬂbele
1 padoThI ue padoThbl pPeCypChbI
1 ®du3uka — HayKa 0 npupojie. SBiIeHus IPUPOIbI
2 dusnyuecKue sIBICHUs
3 Du3ndecKue BEIMINHBI U HX U3MEPCHHE
4 VYpok-uccnenoanue "M3mepeHue reMneparypbl Ipy MOMOLIT 1 1
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIEPaTyphl'”
5 Mertoapl HaygyHOTO TT03HaHUS. Onrcanne GU3NIECKUX 1 bubnmnorexka HOK
SBJIEHUI C TTIOMOIIBIO MOJETEN https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "IIpoBepka runoTe3sl: 1aTbHOCTh MOJIETA
6 IapuKa, MymEeHHOTr0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM 1 1
0oJIbIIe BBICOTA MycKa'"
Crtpoenue BeniectBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE bubnmnoreka HOK
7 1 .
CTPOCHHE BEIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KeHHE YacTHUIl BEIICCTBA 1 bubmmorexa LIOK
H Bt https://m.edsoo.ru/ff0a013e
https://globallab.ru/ru/projec
t/inquiry/1282cd01-bab7-
Ypok-uccnenoBanue «ONbITH 10 HAOTIOICHHUIO TETIJIOBOTO aded-afar-
9 N, A 1 1 10ca21272e5¢.ru.html
pactiup https://yandex.ru/video/prev
1ew/1555825943924320746
0
10 ArperaTHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM Bobl. O000IIEHHE TIO bubmmnoreka [JOK
11 1 )
paszneny «IlepBoHavanbHbBIE CBEACHUS O CTPOCHUH BEIIECCTBA» https://m.edsoo.ru/ff0a0378
12 MexaHnueckoe IBrkeHne. PaBHOMEpHOE 1 HepaBHOMEpPHOE 1 bubmuoreka [JOK
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://globallab.ru/ru/project/inquiry/1282cd01-bab7-44e9-af47-10ca21272e5c.ru.html
https://globallab.ru/ru/project/inquiry/1282cd01-bab7-44e9-af47-10ca21272e5c.ru.html
https://globallab.ru/ru/project/inquiry/1282cd01-bab7-44e9-af47-10ca21272e5c.ru.html
https://globallab.ru/ru/project/inquiry/1282cd01-bab7-44e9-af47-10ca21272e5c.ru.html
https://yandex.ru/video/preview/15558259439243207460
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https://m.edsoo.ru/ff0a0378

JIBHDKCHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 CropocTs. Earmitet ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTt 1 BpeMeHH IBUKCHHS bubmmorexa HOK
yr p A https://m.edsoo.ru/ff0a0ae4
but6mmoreka [IOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN hitps://m.eds00.ru/ff0a0c10
[TnoTHOCTE BemiecTBa. PacueT Macchl 1 00beMa Telia o ero bubnunoreka LIOK
16 .
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTopHas pabora «OnpeneneHre MmI0OTHOCTH TBEPIAOTO
Teay
18 Pemenue 3amaa mo teme "[lmoTHOCTH BemecTBa" bubmorexa LIOK
a m https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapakTepHUCTHKa B3auMoaecTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaboparopHas padota «l3yueHue 3aBUCUMOCTH PaCTSKEHUS
(medopmariun) MPy>KUHBI OT MPUITIOKEHHON CHITBD)
21 SBnenune Tarorenus. Cuia TSHKECTH
) CBsi3b MEXly CHIION TSKECTH U Maccoil Tena. Bec tena. bubnmnoreka [JOK
Pemenwne 3amau mo teme "Cuma TsokecTH" https://m.edsoo.ru/ff0al778
23 Cuia TshKeCTH Ha APYTux iaHeTax. Gusznueckue bubnuotexa [JOK
XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6anoreka LIOK
24 Msuepenne cna. Jlusamonmerp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
25 Bec Texa. Hesecomocs https://m.edsoo.ru/ff0al778
26 CroxeHue IByX CHJI, HAPABJIEHHBIX MO OJTHON MPSMOM. bubnuoteka [JOK
PaBHOpelicTBYIOIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonercTByromas cun"
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bubnunorexa LIOK

28 Cuna tpenus u €€ BuAbl. TpeHue B IPUPOJIC U TEXHUKE hitps://m.edsoo.ru/ff0albac
sy | Iooropnanpaors e i iy buorera 0K
a ' xap p https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIINXCSI TOBEPXHOCTEM»
30 Pemenue 3agad Ha onpeieneHre paBHOACHCTBYIONIEH CHITBI
31 Pemenue 3anau mo tremam: «Bec tenay, «Ipaduyeckoe Bu6mumoteka [JOK
nuzobpakenue cui», «Cuibly, «PaBHOICHCTBYIOIIAS CHII https://m.edsoo.ru/ff0alde0
KoHnTtposbHas paboTa mo temMaM: «MeXaHM4YEeCKOE JIBHKCHHEY,
32 «Macca, IIIOTHOCTEY, «Bec Tenay, «I'paduueckoe
n3o0pakeHue crn, «CUIb»
33 JlaBienue. CriocoObl YMEHBIICHHS U YBEINYCHUS TaBICHUS bubnnorexa LIOK
: y yp A https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCMMOCTb JIaBJICHHS ra3a OT 00bEMa, bubmuorexa [JOK
TEMIIEPATYPbI https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHUst TBEPABIMU TEIIAMH, )KUIAKOCTAMU U bubmnoreka IIOK
rasamu. 3akod Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )KHAKOCTH U I'a3e, BBI3BAHHOE JICMCTBUEM CHJIbI bu6nunoreka [IOK
TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo Teme «JlaBlieHre B JKUJIKOCTH M T'a3e. 3aKOH bu6nuorexa [IOK
ITackas» https://m.edsoo.ru/ff0a2826
bu6anoreka LIOK
38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 I'maopasnuueckuii mpecc bubmorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 Mazometpsl. [opIIHEBOM )KUIKOCTHBIN HACOC
. bubnunorexa LIOK
41 ATMocdepa 3eMIu ¥ IPUUUHBI €€ CYIIECTBOBAHUS hitps://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne bubmorexa LIOK

https://m.edsoo.ru/ff0a2b5a
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bubnunorexa LIOK

43 N3mepenune armocdeproro napnenus. OnbiT Toppuuenan hitps://m.edso0.ru/ff0a2das
a4 3aBUCUMOCTH aTMOC(HEPHOTO AABJICHUS OT BHICOTHI HAl but6mmoreka [IOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoua. ATMocdepHoe AaBIeHHE Ha Pa3IMYHBIX Bu6muoteka [JOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amay mo Teme " AtmochepHoe naBienue"
47 JleicTBHE KUIKOCTH U T'a3a Ha IIOTPYKEHHOE B HUX TEJIO. Bu6muoteka [JOK
ApxuMeioBa cujia https://m.edsoo.ru/ff0a3276
48 JlaGopaTopHas pabora «OrnpeaeeHue BhITAIKUBAIOIIEH CHITBI, bu6nunorexa [IOK
JICUCTBYIOILCH Ha TEJO, TIOIPY)KEHHOE B KHIKOCTh» https://m.edsoo.ru/ff0a33fc
o | Jaerssoman o e icacionans o Bumorera 0K
AC, Py 8 https://m.edsoo.ru/ff0a3514
Tena»
bubnuorexa [JOK
50 Inasanue Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpynpoBaHue apeoMeTpa UiIn
51 KOHCTPYMPOBAHUE JIOAKHU U OIIPEIEIICHHE €€
Ipy30M0JbEMHOCTH"
o | e e o o dlame S0 e Buniorsa LOK
X ’ pa » KU https://m.edsoo.ru/ff0a3654
ra3oBy
53 KonTponbHas pabota o Teme «JlaBneHue TBepIbIx Tel,
JKUJIKOCTEH W Ta30B»
but6mmoreka [IOK
54 Mexanmieckas padora https://m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
55 Mousocts. Eaurmist MoMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacyér MOIIHOCTH, pa3BUBAEMOM MpHU

OoahEME MO JIeCTHHUIE"
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S7 IIpoctele Mexanu3msl. Peryar. PaBHOBecHe CHII Ha pblyare 1
Peruaru B Texnuke, 01Ty ¥ ipupose. Jlabopatopuas padora Bu6mumotexa [JOK
58 . 1 0.5 )
«MccrenoBanue yCIOBHiA PaBHOBECHS PhIyara https://m.edsoo.ru/ff0a478e
59 Pemenue 3ana4 no teme «Y clIOBUSI paBHOBECHUS PblYara 1 bubmorexa LIOK
a p p https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBUS MEXaHU3MA.
60 Jlaboparophas pabota «13mepenne KI1J] HakmoHHON 1 0.5
TIJIOCKOCTH
" " bubmuorexa [IOK
61 Pemenwue 3amay no teme "Padora, moniHocts, KITT 1 https://m.edsoo.ru/ff0a4c48
62 Mexannyeckas sHeprus. Kunernyeckas U moTeHIMaabHas 1 bubnmnoreka HOK
SHEPrus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruu 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT N0 TeMe " DKCIepUMEHTAIBHOE
64 ONPEACIICHUE U3MEHEHUSI KHUHETUYECKON U TOTEHIUAIbHOM 1 1
SHEPI'UY NP CKaThIBAHUHM TeJa M0 HAKJIOHHOM miockocTu"
65 KonrtponbHas pabora o teme «PaboTta 1 MOLTHOCTb. 1
DHeprus»
PezepHblil ypok. Pabora ¢ Tekctamu o teme "MexaHndeckoe bu6muoreka [JOK
66 " 1 :
JBIDKCHUE https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ Tekctamu o teme "JlaBnenue bubmuoreka [JOK
67 N . N 1 .
TBEPABIX TeJN, KUAKOCTEH U ra30B https://m.edsoo.ru/ff0a4ffe
PezepHblil ypok. Pabota ¢ Tekctamu o teme "Pabora.
68 " 1
MouHOCTb. DHEprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KJIACC

KoanyecTBo 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne
/o Tema ypoka Beero Konrpoabubie | IlpakTnueckue oOpa3oBaTesbHbIE
padoThI padoThI pecypceel
L | meraccso seopmn et | Bu6mmotera LIOK
p https://m.edsoo.ru/ff0a5256
MTOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO 1 bu6nunorexa [IOK
COCTOSIHUH BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHNE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSHUI BEIIECTBAa HA OCHOBE 1
ITOJIOKEHUI MOJIEKYJIIPHO-KHUHETHUYECKON TEOPHUH
bubnuorexa [JOK
5 Kpucrauimdeckue u aMmopgHbie Tena 1 https://m.edsoo.ru/ff0a5800
6 CmaunBanue 1 KanwuisipHOCTh. [loBepxHOCTHOE 1 bubnmnoreka HOK
HAaTSDKCHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclInpeHre U CKATHE 1 bubmorexa LIOK
pactip https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TEMIIEPaTyphl CO CKOPOCTHIO 1
TETUIOBOTO JABIKEHUS YaCTHUI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubmuoreka [JOK
BHYTpPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubnuorexa [IOK
10 Brst Tenuonepesatn 1 https://m.edsoo.ru/ff0a6412
1 | onormsonmme renmomins cnofiors memocts n ) . Bummorerca LIOK
m ; https://m.edsoo.ru/ff0a65c0
MaTEpUaJIOB B LIETSX SHEProcOepekeHUs
12 KommuecTtBo TenmnoTel. Y IeabHas TEMIOEMKOCTD 1 Bubmorexa OK

https://m.edsoo.ru/ff0a6976
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VYpaBHeHHe TeIuIoBOro O6ananca. TemmooOMeH u

bubnunorexa LIOK

13 TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
o | o e et e 6o 10K
. ,,p A https://m.edsoo.ru/ff0a6a98
ropsiueld BOJbl
Pacuer konuuecTBa TEMIOTH, HEOOXOAUMOTO AJIs
15 HarpeBaHus TeJia U BBIICISIEMOTr0 UM TIpU
OXJIKICHUUI
16 JlaboparopHas padota "OnpeneneHue yaenbHON bubmuoreka [IOK
TEIUIOEMKOCTH BeliecTna" https://m.edsoo.ru/ff0abbb0
17 DHeprus TOIIUBa. Y IeibHasl TEeII0Ta CTOPaHUS bubmorexa LOK
P s P ' https://m.edsoo.ru/ff0a7b5a
18 3aK0H COXpaHECHHMSI M ITPEBPALICHIS SHEPTUU B
TEIUIOBBIX MTpolieccax
19 [1naBneHue u 0TBEpAEBAHNE KPUCTAININYECKUX TEJL. bubnmnorexka HOK
VYV nenpHast TENI0TA MIaBICHUS https://m.edsoo.ru/ff0a71d?2
JIaGoparopHas pabota "OnpezneneHue yaeabHON bu6muoreka [JOK
20 " :
TEIIOTHI IIABJIEHHS JIha https://m.edsoo.ru/ff0a72fe
bu6anoreka LIOK
21 [TapooGpa3oBanue u koHaeHcalus. Vcrnapenue https://m.edsoo.ru/ff0a740c
22| "Ompesencame ommocrenmort snasoct Bu6miorera LIOK
pedl N https://m.edsoo.ru/ff0a7628
BO31yXa
23 Pemenwue 3a1a4 Ha onpe/ielieHNe BIaKHOCTH
BO3yXa
21| xomsencaun, Sanncuniocts revmeparyput inens Bubmaorexa LIOK
AICHCAHIHH. patyp https://m.edsoo.ru/ff0a786¢
0T aTMOC(EepHOTO TaBICHHUS
[TpuHUUTIBI paOOTHI TETIJIOBBIX JABUTATEIICH.
25 [TapoBast TypOuHa. J[Burarens BHyTpEeHHETO

CTOpaHMSI
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KIIJI renmoBoro asurarens. TenaoBbie IBUTATEIIN

bubnunorexa LIOK

26 .
1 3aIIlUTa OKPY)KAIOIICH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
27 "TeIl['IJIOBLIe HBHCHP;[HP H?;MGHG];;II/IG arperaTHbBIX bubmmorexa I1OK
o ',, P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI1 BeIlleCTBa
28 Kontposbnas padota mo teme "TermoBsie siBJICHUS. bubnuotexa [JOK
V3meHeHne arperatHpIX COCTOSIHUN BenecTa" https://m.edsoo.ru/ff0a86ae
29 DnexTpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX
3aps/ioB
30 VYpok-uccnenoBanue "IneKTpU3aIus TNl
WHIYKIMEH U TPU COMPUKOCHOBEHHUH"
31 BiaumopeiictBue 3apspkeHHbIX Tenl. 3akoH Kynona bubmorexa LOK
a p ' y https://m.edsoo.ru/ff0ag87e4
DnexTpuueckoe mnojie. HampsskeHHOCTD
32 JJIEKT queCKoro noJist. [T I/I;)H UTI CYIIEPIIO3HIIAN bubmorexa LOK
P - LPHHIHIL CYTIep . https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
33 Hocwurenu snexkTpudeckux 3apsaoB. DIeMeHTapHbIN
3apsn. CTpoeHue aToma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPaHEHHUS bubmuoreka [JOK
JIEKTPUUYECKOT0 3apsiyia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha npUMEHEHNE CBOMCTB bubmuoreka [IOK
JIEKTPUUYECKUX 3apsiJIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0 CYIIECTBOBAHUS. bubnmnoreka [JOK
36 }
VICTOYHHKH SJIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIeficTBUS STIEKTPUIECKOTO TOKA bubmorexa I[IOK
P https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoanue "JledcTBUE ANEKTPUUECKOTO
T10JI1 HA IPOBOIHUKH U JUDIIEKTPUKHU"
39 DNEeKTPUUECKUN TOK B METaJUIaX, KUIKOCTIX U bubnmnorexa [JOK

rasax

https://m.edsoo.ru/ff0a9838
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40

DJIeKTpUYEeCcKas lelb U €€ COCTAaBHbIC YaCTH

bubnunoreka LIOK
4l Cuna Toka. Ammnepmerp 05 https://m.edsoo.ru/ff0a8bd6
but6mmoreka [IOK
42 DneKkTpuyecKoe HanpshkeHue. BoibTmerp. 0.5 hitps://m.edsoo.ru/ff0adel14
43 ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE but6mmoreka [IOK
COIPOTHBJICHHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
ANEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJHHUKA OT bubnmnoreka HOK
44 1 .
€ro JUTMHBI, TUIOLIA 1 MONEPEYHOr0 CEYCHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBUCUMOCTh CUJIbI TOKA OT HAMPSKEHUSI. 3aKOH bubnmnoreka [HOK
Owma Jiy1st yyacTka 1ernu https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabdota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 pe3nucTop, bubmuoreka [IOK
46 1 .
OT CONPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha https://m.edsoo.ru/ff0aa04e
pesuctope"
47 [TocnenoBarenbHOE U APAILIEIIEHOE COCIMHEHUS
MTPOBOJTHUKOB
o | Lo o Mo e L | e o
p p N A https://m.edsoo.ru/ff0aaa58
COEJTMHEHHH JIBYX PE3UCTOPOB
18| com voua npw mapanrcmnon costmen p | Budmorexa IOK
P A https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
Pemenue 3agau Ha npumMeHenune 3akoHa Oma s bubnuoteka [JOK
50 .
Pa3IMYHOTO COSAMHEHHSI TPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubmmnoreka [JOK
Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JIaGopartopHas pabota "OmnpeneneHne paboTsl 1 1 bubmuotexa [IOK

MOIITHOCTH 3JIEKTPHUYECKOT0 TOKa"

https://m.edsoo.ru/ff0ab3e0
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DJeKTpUYecKue ey 1 MOTpeOnuTenn

53 3JICKTPHYECKOI sHepruu B ObITy. KopoTkoe bubmmorexa HOK
P p Y- ROP https://m.eds00.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
54 "DnexkTpuuecKkue 3apsaabl. 3apsIKEHHbBIC TeJla U UX bubnuotexa [JOK
B3auMOICHUCTBHUs. [10CTOSHHBIN JIEKTPUUCCKHUI https://m.edsoo.ru/ff0abd2c
TOK"
KontposbHas padota mo teme "DIeKTpUIeCcKue
55 3a 51):[11))1 3a SI)IE)GHHBIG TeJla U UX B3ElI/Il\fOIL€ﬁCTBI/I$I bubmmorexa LHOK
PALBL. 3ap3 N N ’ https://m.edsoo.ru/ff0abea8
IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK
56 ITocTossHHBIC MAarHUTHI, UX B3aMMOJCHCTBHC
57 VYpok-uccnenosanue "M3ydyenue nonei 1 bubmuoreka [IOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHoe nojie. MarHuTHOE 110Jie 3eMJIM U €T0 bubnuorexa [JOK
58 .
3HAYCHHE JIJIsI KM3HU Ha 3emiie https://m.edsoo.ru/ffOacOba
OmnbIT Opcrena. MarHuTHOE MOJI€ 3JIEKTPUYECKOrO bubnmnoreka [HOK
59 .
TOoKa MarHuTHOE 1oJie KaTYIIKKA C TOKOM https://m.edsoo.ru/ff0acld?
[IpuMeHeHue P7IEKTPOMArHUTOB B TEXHUKE.
60 H§60 aTopHas a6£Ta "N3y4yeHue nencTBus 0,5 bubmmorexa LIOK
PaToprai p i " ’ https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TIOJISI Ha IPOBOJIHUK C TOKOM
DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3neKTpoaBUTaTenei B
61 TEXHUYECKUX yC oﬁch'fx Y Ha TPAHCIIOPTE bubmaorexa LIOK
yetp " p pTe. https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas padota "KoHcTpynpoBaHue u
n3y4yeHue paboThl dJEKTpOABUTATENS"
62 OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHOM
naaykuun. [Ipasuno Jlenna
Dnektporereparop. CrocoOsl MOTydeHUs
63 ANEKTPUUECKOI PHEPTUU. DNEKTPOCTAHIINH HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [loaroroBka K KOHTPOJILHOM paboTe MO TEME
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"DJIeKTpUUECKUE U MATHUTHBIC SIBJIICHUS"

65 KonrtponsHas pabora o teme "DiaeKTpudeckue u 1 Bu6mumotexa [JOK
MarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHbIiil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubnuotexa [JOK
"TenoBble sBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubnuotexa [JOK
"TIOCTOSIHHBII HJICKTPUUECKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepHblil ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ sIBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14,5
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9 KJIACC

KoanuecTBo 4acoB

Ne Tema vDOKa JIeKTPOHHBbIE HU(POBHIE
/i yp Beero Konrpoabnbie | IIpakTuyeckue 06PA30BATEILHBIE PECYPCh
padoThI padoThI
1 Mexannueckoe nBrkeHre. MartepuanbHasi TOUKa
5 Cucrema orcueta. OTHOCUTEIBLHOCTh but6mmoreka [IOK
MEXaHUYECKOTO JIBHKCHUS https://m.edsoo.ru/ff0ad474
. bu6mmoteka IIOK
3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE hitps://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMONMHENHOE IBUKEHUE.
Cpenassisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMosIMHENHOE PAaBHOYCKOPEHHOE IBUKEHHUE. bubnmnoreka [HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CkopocTb MPSMOJIMHENHOIO PABHOYCKOPEHHOTO
nBkeHus. ['paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHne yCKOpEeHUs BuGmuorexa [JOK
7 Teja MPU paBHOYCKOPEHHOM JIBH)KEHUU 110 1 hitps://m.edsoo.ru/ffoadb18
HAKJIOHHOM INIOCKOCTH" " '
8 CBobosaHoe nagenue ten. OnbITel ['anunes
PaBHOMEpHOE IBUKEHUE 1O OKpYKHOCTH. [lepron Bubnmorexa [JOK
9 U yactoTa oOpamenwus. JInneiHas u yrioBas https://m.edsoo.ru/ff0ae176
CKOpPOCTH — '
10 I{eHTpOCTPEMUTENBHOE YCKOPEHHE
11 Ilepssriit 3akoH HproToHa. Bextop cuiib Eﬁggﬁ?gﬁii%ﬁlfmaemz
12 Bropoii 3akon Herorona. PaBHozelicTByromas bubmuorexa [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3nnus cui bubmorexa LIOK

https://m.edsoo.ru/ff0ae982
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Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB

bubnunoreka LIOK

14 HproToHa https://m.edsoo.ru/ff0aeb6c
but6mmoreka [IOK
15 Cuna ynpyrocru. 3akon T'yxa https://m.edsoo.ru/ffOaeca?2
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlabGopaTtopHast pabota «OnpeesieHue KeCTKOCTH bubmmoreka [JOK
PYKAHBDY https://m.edsoo.ru/ff0aee28
but6mmoreka [IOK
18 Cra Tpetns https://m.edsoo.ru/ff0af738
19 Pemenue 3amgau o reme «Cuiia TpeHUs» bubmorexa LOK
g P https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHast pabora "Ornpeznenenue bubnuorexa [IOK
KO3 GUIIMEHTA TPSHUS CKOJIbKCHHS " https://m.edsoo.ru/ffOaf8be
21 Pemenue 3amau o teme "3axoHbl HeroTona. Cuia bu6nuorexa [IOK
ynpyroctu. Cusa tperus" https://m.edsoo.ru/ff0afb8e
22 Cuta TSKECTH U 3aKOH BCEeMUPHOTO TATOTEHUSI. bubmuorexa [IOK
YckopeHne cBOOOHOTO MaJeHHs https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBuTanmoHHOro 1eHTpa (ConHedHas cucrema).
lNanmaktuxn"
24 Pemenue 3amau mo teme "Cuita TSDKECTH U 3aKOH bu6nuorexa [IOK
BCEMHUPHOTO TSTOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 [TepBast kocMuueckasi ckopocts. HeBecomocTs 1 bubmuoreka [JOK
neperpy3ku https://m.edsoo.ru/ff0af33c
o | Do o Aeomems BuGaionsa LOK
PAIOC TENO. PA https://m.edsoo.ru/ffOafe36
3aKpeIIEHHOM OChIO BPAILIEHUS
27 MowmenT cuibl. LleHTp Tsbxectn
o8 Pemenne 3ana4d no reme "MomeHT cuibl. L{eHTp bu6muoreka [IOK

TsoKeCcTH"

https://m.edsoo.ru/ff0b02b4
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[ToaroToBka K KOHTPOJIBHON pabOTeE MO TeMe

but6mmoreka [IOK

29 ;lg/JljxaHquCKoe nBIKeHue. BzaumonencTaue hitps:/m.eds00.ru/ff0b0408
30 Konrponbnas padora nmo reme "MexaHnueckoe Bu6muoteka [JOK
nBUkeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ffOb06ec
3| coxpamenun mmynen. Yrpyroe n neypyros BuGmorera LIOK
B3AMMOICHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amad no reme "3akoH COXpaHEHUS bu6nunoreka [IOK
umIysabca" https://m.edsoo.ru/ff0b096¢c
33 YPOK-KOH(bepeHHI/ISI""PeaKTI/IBHOG JIBU)KECHUE B
PUPOJIC U TEXHUKE
34 Mexanndeckas padoTa U MOIITHOCTb ﬁgg;?;;;iii?ﬁlfmboﬁ 4
35 Pabota cuIibl TSXKECTH, CUJIBI YIIPYTOCTU U CHITBI bubnmnoreka [HOK
TPEHHUSI https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «Onpenenenue padoTb
36 CHJIBI TPEHUS MIPU PABHOMEPHOM JIBHXKEHUH Tea
110 TOPU30HTAJIBHOM MOBEPXHOCTH
37 CBs13b sHepruu u padotsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bu6muoreka [JOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlaGopaTtopHas pabota «3ydeHue 3akoHa bubnuotexa [JOK
COXpPaHEHHsI SHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHUE U €r0 XapaKTePUCTHUKU EH@I_HOTeKa LIOK
ttps://m.edso0.ru/ff0b1858
42 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnmnorexa [JOK
xoseOanust. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaTteMaTnyecKnil ¥ Py>KUHHBIA MAITHUKU
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Ypok-uccienoBanue «3aBUCUMOCTb IEPUOAA

but6mmoreka [IOK

44 KoJie0aHu# OT )KECTKOCTHU MPYKUHBI K MaCChI
PyX https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiienue 3Hepruu Npu MEXaHUUECKUX
KOJIe0aHUSIX
16 JlaGopaTtopHnas pabota «OrnpeaesieHre 4acTOThl U bubnuotexa [JOK
neproa KojaeOaHui NMPY)KUHHOTO MasITHUKA https://m.edsoo.ru/ffOblaec
JlaboparopHnas padota «IIpoBepka
47 H63aBII)/ICHDIZOCTHpHC nona IfonegaHHﬁ rpysa bubmorexa HOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOIBEIICHHOTO K HUTH, OT MaCChI Ipy3a»
48 Mexanndeckue BoyIHbI. CBOMCTBA MEXaHUYECKUX bubmnoreka IIOK
BOJIH. [1po101bHBIC U MONIEPEYHBIC BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepenius "MexaHUYecKue BOJTHBI B
TBEPIOM Tene. CelicMruiecKre BOTHBI"
50 3Byk. PacmipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccienoBanue "Habntonenrne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHAN
pEe30HaHC
53 Ypok-koHpepennus "YapTpa3Byk U HHGPa3BYK B bubnmnoreka [JOK
IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
54 "38.211(OHLI COX aHeHI/II)SI Mexafll)ﬂqecxne KoseOaHus bubmorexa I[IOK
" p ' https://m.edsoo.ru/ff0b25f0
Y BOJTHBI
55 KonTponbhas pabota no teme "3akoHBbI
coxpaHeHus. MexaHndeckue KoJeOaHus U BOJHBI"
56 DIIEKTPOMArHUTHOE 1MOoJe. DNEKTPOMarHUTHbIE bubnmnoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoliCTBa DJIEKTPOMATHUTHBIX BOJTH
58 VYpok-koHdpepenuus "Llkana 371eKTPOMarHUTHBIX bubmuoteka [IOK

BostH. Mcronn3oBanme OJICKTPOMArdiuTHBIX BOJIH

https://m.edsoo.ru/ffOb2fe6
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JUIA COTOBOIA CBA3U"

VYpok-uccnenosanue "M3ydyeHne cBOICTB

but6mmoreka [IOK

59 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO
p o B https://m.edsoo.ru/ff0b2c6c
MOOUITBEHOTO TenedoHa
60 Pemenue 3a1au Ha onpeieieHUE YacTOTHI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJleKTpoMarHuTHas npupoja ceera. CKoOpocTh bubnuotexa [JOK
cBera. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
HUcrounukn csera. Ilpsimonunaeitnoe
62 acIIpocTpaHeHne CBIG)Ta 3armenust CoaHIA U bubmiorexa LJOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Jlynsl
63 3aKoH oTpaxxeHus cBeTa. 3epkana. Pemenue 3anau bubmuorexa [IOK
Ha MPUMEHEHHUE 3aKOHA OTPAKEHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomienne cBera. 3aK0OH MIPEIOMIIEHUS CBETA bubmiorexa LJOK
p ’ P https://m.edsoo.ru/ffOb3aea
[TosHOE BHYTpPEHHEE OTPAKEHUE CBETA.
65 HCHOJIBBOBZIIII)/IC nonHorpo BHYTPEHHETO bubmiorexa LJOK
yIp https://m.edsoo.ru/ffOb3c5c¢c
OTpPaKeHHsI B ONTHYECKHUX CBETOBOAAX
JlaboparopHnas pabota "Hccrnenoanue
66 3aBHCHUMOCTH YTJIa MPETOMIICHHS CBETOBOTO JIyJa
OT yrJja NaJeHus Ha rpaHule "Bo3ayXx-cTekiao""
Ypok-koHpepenus "Vcnonb30BaHne MOTHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBSI3b"
bu6nuorexa [IOK
68 JInusel. OnTrnyeckas Cuia JTMH3bL
https://m.edsoo.ru/ff0b3f2c
69 ITocTpoenue n300pakeHUl B TMH3AX bubmmorexa LJOK
P P https://m.edsoo.ru/ffOb444a
JIaGoparopHag pabora "Onpenenenue (HOKyCHOrO
patopHas p Tpent oxy o bubmuoreka [{OK
70 PACCTOSIHUSI M ONITHYECKOM CHIIBI COOMparomei

JTAH3E"

https://m.edsoo.ru/ff0b4206
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Ypok-koHpepenmus "OnTudeckue TNH30BbIC

bubnunoreka LIOK

n npubopsr"” https://m.edsoo.ru/ffOcOa7e
72 ['na3 kak onrtuyeckas cucrema. 3peHue bubmorexa I[IOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "JledexTsr 3penus. Kak
COXpPaHUTh 3peHue"
| P Senro e s e, O B 10K
' ' https://m.edsoo.ru/ffOc0f4c
Jucnepcus cBeta
JlaboparopHas paboTa "ONBITHI 10 Pa3I0KEHUIO
0eJI0ro CBETa B CIEKTP M BOCIPUSITHIO I[BETA bubmuorexa [IOK
75 .
IIPEIMETOB MPH X HAOJIIOICHUH Yepe3 I[BETOBBIC https://m.edsoo.ru/ffOcOe2a
¢unbTpe"
76 VYpok-npaktukym "BoiHOBbIE CBOCTBA CBETA!
qucnepcus, uHrepdepeHuus u gudpaxius’"
77 OmnwiTel Pesepdopaa v ruranetapaas MOJIeIhb bubmuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa
79 Hcnyckanue 1 MOTJIONIEHHE CBETa aTOMOM. bubnmnoreka [JOK
KBanTbl. JInHelvaTeie ClIeKTPbI https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubnuotexa [JOK
UCITyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUIBI bubmorexa LOK
g A https://m.edso0.ru/ff0c1672
82 Ctpoenne aToMHOTO siipa. HykimonHast Mojiens bubmorexa I[TIOK
P /1pa. FIYK g https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIC IpeBparieHus. M30Tombl bubmorexa HOK
g beBpatil ' https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau no teme: "PagunoakTuBHEBIE bu6nunorexa LIOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuox momypacmasa
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Ypok-koH(pepennus "PagnoakTHBHBIC U3TyICHUS bubmmoreka [JOK
86 n .
B IIPUPOJIE, METUIIMHE, TEXHHUKE https://m.edsoo.ru/ff0c2126
SlnepHble peakiu. 3aKOHbI COXpaHEHUS bubnuorexa [JOK
87 .
3apsI0BOTO U MacCOBOT'O YHCET https://m.edsoo.ru/ffOc1c58
OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U Bu6muoteka [JOK
88 .
SHEPIHU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amaud no reme "Anepunie peakuun'
90 Peakuuu cuntesa u genenus saep. Mictounuku but6mmoreka [IOK
sreprin CoJHIIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypoxk-korpepenuus "SnepHas sHepreTHKa.
91 JleiicTBUS paAlOaKTUBHBIX U3JIyU€HUN Ha JKUBHIE
OpraHu3mbI"
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
92 "3Jf€KT OMaFHI/ITHOIe) oJIe 3JP;GKT OMarHMTHbBIC bubmorexa LIOK
P o p https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIC SIBJICHUS
KoHTposbHas pabota 1o Teme
93 "JIEKTPOMAarHUTHOE T0JIe. DIEKTPOMAarHUTHBIC
BOJIHBI. KBaHTOBBIC ABICHUS"
[ToBTOopenue, o6o0mmenue. JlaboparopHble pabOTHI bu6muoreka [JOK
94 " ~ n B
1o Kypcy "B3aumoneiictBue Tein https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600MIeHNe. Permenue pacue
95 KaqlaeTCTI;eI;I;I{L;X 34, :111 rII{(I)/I TeMeH'I'TIZI;Im(I))BHZ e bubmmorexa LIOK
" 8 https://m.edsoo.ru/ff0c2572
MIPOIIECCHI
[ToBTOpenue, 06001IeHNE. Perienne pacyeTHhIX U
96 KaLIeCTrl;eHHB’IX 3 :111 o Teme "KITJ I”)FCHJ'IOBLIX bubmmorexa TOK
o A https://m.edsoo.ru/ff0c2a22
JIBUTATEICH
[ToBTOpenwue, 0600IeHNE. Permenne pacyeTHhIX U
97 KaquTI])SCHHB’IX 34, :111 1o TeMe "KHI[p bubmmorexa HOK
H,, https://m.edsoo.ru/ff0c2b30
AJIIEKTPOYCTAHOBOK
98 [ToBTOpenue, o6o6meHue. Jlaboparopusie paboThI bu6muoreka [IOK

110 Kypcy "CBeToBbIE SIBICHUS"

https://m.edsoo.ru/ff0c2c52
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99 [ToBTOpenue, 060o6menue. Pabora ¢ Tekctamu 1mo 1 bubnunoreka LIOK

TeMe "3aKOHBI COXpaHEHHs B MEXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1mo 1 but6mmoreka [IOK

teme "Konebanus u BoJHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 060o6menue. Pabora ¢ Tekctamu 1mo 1 bubnunoreka LIOK

teme "CBeToBbIE sBJICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHNe. PaboTa ¢ TekcTamu 1mo 1

teme "KBaHTOBas u saepHas Gpu3nka'

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
1. ®usuka, 7 knacc/ [eperimkun .M., BanoB A.U., AkiinonepHoe 00IIecTBO
«M3natennbcTBO «IIpocBemieHue»
2. ®uswmka, 8 xnacce/ [lepoimkun .M., BanoB A.I., AkunoHepHOe 00IIeCTBO
«M3natenpcTBO «IIpocBemieHue»
3. ®uswuka, 9 xnacc/ [lepeimkua .M., I'ytauk E.M., Banos A.U., [lerpoBa
M.A.,AxironepHoe o6miectBo «M3marenbctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. ®wusuka. 7 knacc. Meroaudeckoe nocooue Kk yd. [lepormkuna. - ®umonosua H.B.
2. O®wusuka. 8 kinacc. Meroauueckoe nocodue K yd. Ileprimkuna. - @unonosuy H.B.
3. ®wuswmka. 9 kiacc. Metoauueckoe rmocodbue k yd. [lepeimkuna. - @uionosuy H.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
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