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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO ~ Ha  (OpMHUpOBaHHE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKA Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHBIM  pe3yibTaraM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTrepualia 1o rojam
o0ydeHust (1o Kjaccam), NpeajgaracT MPUMEPHYIO I[OCIEI0BATEIbHOCTh HM3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SBISIETCS CUCTEMOOOPA3YIOLIUM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MpelocTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHMs HAay4dHOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

HAyYHO OOBSACHATH SBICHUS;
OILICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
MHTEPIIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA JIsl IOJyYEHUS BBIBOJIOB.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmuu npenoaaBanus ydeOHoro npenMera «dusmnka» B 00pa3oBaTEeNbHBIX OPraHU3ALUAX
Poccuiickoit denepaiuu, peanu3yrONIMX OCHOBHBIE 00II€00pa3oBaTeIbHbIE TPOTPAMMEBIL,
yTBepxk1€HHONW pemenneM Kosmermn MunncrepeTBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henun nzyvyenus pU3NKH:
npuoOpeTeHne HHTepeca M CTPEeMIICHUS OOyYaroIluXcs K HAaydyHOMY H3YyYEHMIO TPHPOJIBL,
pa3BUTHE UX UHTEIIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHONICHUSI K OKPYXKAIOITUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs] OCHOB CTPOCHUS MaTepUu
1 QyHIaAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupOBaHUE TPEJCTABICHUNA O poiu (U3MKHU IS Pa3BUTHSL JPYIUX ECTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTH;
pa3BUTHE NPEACTABICHUI 0 BO3MOXKHBIX cdepax Oyayieil mpodeccnoHalbHON e TeNbHOCTH,
CBSI3aHHOM C (U3UKOH, MOATOTOBKA K JajbHeieMy 00y4eHHIO B 3TOM HAlpPaBICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1O (M3MKe Ha YPOBHE OCHOBHOTO OOINEro
o0pa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CIISAYIONUX 3a1a4:
NpUOOpEeTEeHNEe 3HAHWKM O JUCKPETHOM CTPOCHHHM BEUIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NPUOOPETEHUE YMEHHH ONMUCHIBATH U OOBSICHATH (DU3MUECKHUE SIBJICHHS C WUCIOJIb30BAHUEM
MOJTy4YEHHBIX 3HAHUI;
OCBOCHHE METOJIOB PEIICHHS MPOCTCUITNX PacUETHBIX 3a7a4 C UCIOJIb30BaHUEM (U3HUECKUX
MoJIeJIei, TBOPUYECKUX U MTPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
pa3BUTHE YMEHHWI HAOIIOMaTh TPHUPOIHBIC SIBICHUS W BBINOJHSITH OIBITHI, JIAOOpATOPHBIC
paboThl U SKCIIEPUMEHTAIbHBIE UCCIEA0BAHUS C UCTIOJIb30BAHUEM U3MEPUTEIHHBIX IPUOOPOB;
OCBOCHHUE TPUEMOB paboThI ¢ HHpOpManHel GU3NIECKOro COoACP KaHUS, BKITFOYast HHPOPMAIUIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKU, aHATIN3 U KPUTUYECKOE OIICHHBaHHe HH(OpMaIINH;
3HaKOMCTBO €O cdepamMu TPOo(hecCUOHATBHOM IEeSTeNbHOCTH, CBS3aHHBIMH C (DU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha m3yuenue ¢usuku (0a30BBI YPOBEHb) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce - 102 yaca 3 yaca B HEJIENI0).

[Ipennaraemslii B mporpamme 1no ¢Gusmnke nepeyeHs 1ad0paToOpHbIX padOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, Y4WUTeNb JielaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YJaroIuXcsl, CIIUCKA SKCIEPUMEHTAIBHBIX
3aJJaHMi, IpeAIaraeMbIX B paMKax OCHOBHOT'O IOCYJJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.
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COJAEP)KAHUE OBbYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. Ousnyeckue SABICHUA: MEXaHUYECKUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METO/i TMO3HaHUs: HAOII0JIEHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0OBbsAcHeHHEe HalmogaemMoro sieHus. Omnucanue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

MexaHnuueckue, TEII0BbIe, EKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue MpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopnwsie pabomot u onvimeol.

OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIHLHOTO TPHOO0pA.

W3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

N3mepenne Temneparypsl IPU TOMOIIHU KUAKOCTHOTO TEPMOMETpPA M IaTYNKA TEMIIEPATYPHI.

[IpoBenenune uccienoBaHus MO MPOBEPKE THMOTE3BI: JATBHOCTH MOJETA IIApUKa, MYIIEHHOTO

TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OO0JIbIlIe BHICOTA ITYCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OTMBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH W  TBEPIBIX
(KpUCTaINIMYeCKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6monenue nuddys3un.
Hab6nronenue siBneHnii, 00BACHSIONTUXCS TPUTSHDKEHUEM HIIA OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

Orenka auamMerpa aroma METOAOM PsIIOB (C UCToNib3oBaHueM (hoTorpaduwii).
OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbIThI 1O OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexannueckoe ABukeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.
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SBneHne wHepuMU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl Kak MNpUYMHA W3MEHEHHS
CKOpPOCTH JIBIDKEHMsI Tell. Macca kak Mmepa uHepTHocTu Tena. I[lnmotHocTh BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
W3mepeHre cuiibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha JIpyrux 1iaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBJICHHBIX IO
ozHO# npsimoil. PaBHozelcTBytomas cuil. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE TOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Hab0nonenrne MexaHU4ecKoro JBUKEHHUS Tefa.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habntoienue sSiBiIeHUs] UHEPITUH.

Habmroienue n3MeHeHns: CKOpOCTU MPH B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapuKa B KUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpycKa WM [IapuKa [0 HAKIIOHHOM MJI0CKOCTH.
Ornpezenenue MmI0THOCTUA TBEPAOTrO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 33aBHUCHUMOCTh pacTshkeHus (aedopmanuu) MPYKUHBL  OT
MIPUIIOKEHHOMN CHJIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [{aBneHue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [IHeBMaTHMueckue MammHbl. 3aBUCUMOCTb JABJIEHUS XKUIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obomnouku 3emmu. Omnbit Toppuyennu. M3mepeHue atMochepHOro naBlieHUS. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mpapaBamyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TaBJICHHUS.

3aBUCHUMOCTb BBITAJIKUBAIOIIEH CHJIBI OT O0bEMa MOTPYKEHHOW YacTH Tela M IUIOTHOCTHU
KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.
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VYcnoBue mniaBaHus Te: IUIABAHWE WIM TOTPYKEHHE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TE€Ja U HKUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOTPYKEHHOM B KHIKOCTh YacTu
Tena.

OmnpeneneHne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CWJIBIL, JEWCTBYIOLIEH HA TEIO B KUIKOCTH, OT
Macchl Tena.

OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKHMBAIOIIECH CHIIbI, JEWCTBYIOLIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTH >KUKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHME JIOAKM M OIpeneneHue  e€
rPYy30M0AbEMHOCTH.

Paszgea 5. Pa6ora u MOIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJ nmpocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunveckas sHeprus. KuHetmueckas W noTeHUMalbHas HHeprus. lIpeBpainenue
OJIHOTO BUJIa MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUsl SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomot u onvimol.

Omnpenenenne pabOThl CUJIBI TPEHHSI MPU PAaBHOMEPHOM JBMKEHHM Tejla MO0 TOPU3OHTAIBHOM
MIOBEPXHOCTH.

Hccnenoanue ycioBUi paBHOBECUS pblyara.

N3mepenne KII/] HakTOHHON IITOCKOCTH.

W3yuyenune 3aK0Ha COXPAHEHUSI MEXaHUYECKOU SHEPI M.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KUHETUUYECKON TEOpUU CTpOeHUs BenlecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammudyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauuMBaHWEe M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacUIMpEeHHe U CKaTue.

Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya |
coBepIireHre paboThl. BUpl Teruonepenaun: TerionpoBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonmuecTBO TEmIOTHL. YenbHas TEIIOEMKOCTH BeIecTBa. TermIooOMEH U TEerIoBOe
paBHOBecHe. YpaBHEHHE TerUIoBoro OanaHca. IlnaBneHue um oTBepAeBaHUE KPUCTAITUYECKHX
BEIIECTB. YeNbHas TemioTa IiaBieHus. [lapooOpa3oBanume u KoHueHcanus. Mcmapenue.
Kunenne. YnaenpbHas Temiora mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEMIIEPATyphbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.
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12.
13.

OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHusl.
[Mpunmunsr pabotel TermoBbix aBurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATENIN U 3aLUATA OKPYKAIOIIEN CPEIBL.
3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaXx.
Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6mronenue nuddy3uu.
Habmroienue siBieHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHUIA.
Habmtoienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBIeHNS ra3a MpH U3MEHEHHH 00bEMa 1 HarpeBaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpPaTyphI.
Bunb! Teruionepenayn.
OxuaxaeHue mpu COBEPIICHUH PaOOTHI.
Harpepanue npu coBepiieHUN padOThl BHEIIHUMU CUJIaMHU.

. CpaBHEeHUE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

. HaGmroienue kunenus.

. HaGmroieHue nocrostHcTBa TEMIIEPATyphl P TUIABJIECHUH.
. Mopenu TernoBbIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimol.
OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJISIPHOTO HPUTSKEHHUSI.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEN.
Ornpezenenne naBiieHUs BO3ayXa B OAJJIOHE MITIPHUIIA.
OnbITHl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIAXKICHUS.
[TpoBepka runoressl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HaOnronenne u3MeHeHUs] BHYTPEHHEM SHEpruu Teja B pe3ysbTaTe TeIuloneperaud U paboThl
BHEIIHUX CHUII.
HccnenoBanue sBiieHUs TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.
OnpeneneHue KoJMYECTBA TEIUIOTHI, MOJIYyUYEHHOTO BOJOM MpPH TEIUIOOOMEHE € HarpeTbiM
METAJIIIMYECKUM LIUIUHIPOM.
Omnpenenenue yeinbHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npoiiecca UCHapeHus.
Ornpenenenne OTHOCUTENIBHON BIIAXKHOCTH BO3yXa.
Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Tei. JlBa poja IJIEKTpUYECKUX 3apsaoB. BianMopelicTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJIEUCTBUS 3apSOKEHHBIX T€I OT BEIWYMHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIAMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHuun cynepno3unuu
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM yYPOBHE).

Hocurenu snexkTpuyeckux 3apsoB. DJIEMEHTapHBIN 3aeKkTpudeckuil 3apsia. CtpoeHue
atoMa. [IpoBOIHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.
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DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOro TOKa. MCTOYHUKH
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia Toka. OJnekTpuyeckoe HampspbkeHue. ConmpoTHBIICHHE
IPOBOAHMKA. YJIEIIbHOE CONPOTUBJICHHE BemecTBa. 3akoH Owma I ydacTka LEeMu.
[TocnenoBarenbHOE U MapajIebHOE COEMHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrosiHHble MarHuThl. B3auMozeicTBHEe NOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJje.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
HA TPOBOJHUK C TOKOM. OJEKTPOABHUraTelb IOCTOSHHOTO TOKa. lMcmonb3oBaHue
ANIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOMCTBO U AEUCTBUE JIEKTPOCKOIIA.

DnekTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiIOB.

[IpoBOTHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BbIii pa3psn.

. 3MepeHue cuiibl TOKa aMIIEpMETPOM.

. I3mepeHne 2JeKTpUYeCKOro HaNpsKEHNs BOJIBTMETPOM.

. Peoctat u mara3uH cCOnpOTHBIICHUM.

. B3anmoneicTere NoCTOSIHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3ACIICHUs ITIOI0COB MarHUTa.
. MonennpoBaHue MarHUTHBIX MOJIEW TOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.

. JlelicTBue MarHUTHOTO TTOJIS1 HA IIPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue sIBJIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.

. OnpiTel Dapanes.

. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOTIOEHUIO SNIEKTPU3AIUHU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS SJIEKTPUIESCKOTO TOJIS HA MPOBOIHUKH U AUATICKTPHUKH.
CoOopka u mpoBepKa padOThI AMEKTPUICCKOH MU MOCTOSHHOTO TOKA.
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W3mepeHne u peryampoBaHue CUIIbI TOKA.

N3MmepeHne U perynmpoBaHue HAPSKEHHUS.

HccenenoBanue 3aBUCHUMOCTH CHIIBL TOKA, HIYIIETO 4YE€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsKEHUS Ha PE3UCTOPE.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIIEHUS IPOBOJHUKA OT €r0
JUTMHBI, TUTOIIA/IA MOIIEPEYHOr0 CEYEHU U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA NPU  IOCIEIOBATEIIBHOM COCIWHEHUU JBYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapAJLIEIbHOM COEAMHEHUU PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Omnpenenenne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISIEMON HA PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO YEPE3 JaMIIOUKY, OT HAIPSHKEHUS Ha HEll.
Onpenenenne KII/] narpesarensi.

HccnenoBanne MarHuTHOrO B3auMMOJIEHCTBUS MIOCTOSSHHBIX MArHUTOB.

N3yuenne MarHuTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPU WX OOBEAMHEHUH U Pa3ACIICHUH.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIIHME 3aBUCUMOCTD CHIIbl B3aUMOJICHCTBUS KaTYIIKU C TOKOM M MarHura
OT CWJIbI TOKA M HAaIlPaBJICHUS TOKA B KATYIIKE.

N3ydenune aeicTBUS MArHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

KounctpynpoBanue u usydenue paboThl AIEKTPOABUTATEINS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OMNBITEI IO UCCIIEIOBAHUIO SBJICHHS JJIEKTPOMArHUTHOW MHAYKIIMH: WUCCIEIOBAaHUE M3MEHEHUMN
3HAYEHUS U HAITPABJICHHS] MHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXAHUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMoiuHeiiHoe nABMkeHue. HepaBHomepHOe
npsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla INPH HEPABHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBkenne. CBoooiHoe naaenue. OmnbIThl
lNanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTU. [lepuoa m yacrora oOparienus. Jlunelinas u
yriaoBas ckopocTu. LleHTpocTpeMuTeNnbHOe YCKOpEHHUE.

IlepBeiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpunHimn
CYNEPIO3ULNH CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUja TPEHUs
MOKOSI, IPYTH€ BUJbI TPEHHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSATOTEHUS. YCKOpPEHHE CBOOOIHOrO TMa/leHUs.
JBuxenne 1aHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HEPETPY3KH.

PaBHOBecue MaTepuaibHONM TOYKHA. AOCONIOTHO TBEPIOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynse Tena. M3menenune umnynbca. UMnynbe cuiibl. 3aKOH COXPAHEHHS! HUMITYJbCA.
PeaktuBHOE NBHXKEHUE.
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Mexanudeckas paboTa U MOITHOCTh. PaboTa cuil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu U pabothl. [loTeHumanbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAaHEHUS MEXAHUUYECKOW SHEPIUH.

Hemoncmpayuu.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE NyTeH U TPAGKTOPUN ABM)KEHUS OJJHOTO U TOT'O )K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHUs MPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKCHHUSL.

HabumroieHne ABM>KEHUs Tejla 0 OKPYKHOCTH.

Habmroienne MexaHMYecKuX SIBICHHUH, MPOUCXOAAIUX B cucTemMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIIbHO KaOHHeTa (PU3HUKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl TeJla U IeHCTBYIOIIEH HAa HETO CHUJIBI.

Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEHCTBUU TEJL.

W3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

. Ilepenaya umnysnbca npyu B3auMOJICHCTBUH Tell.

. IIpeobpazoBanusi SHEPrUM NPU B3aUMOAEUCTBUHU TEJL.

. CoxpaHeHue UMITyJIbca IPU HEYIIPYTrOM B3aUMOJIEHCTBUU.

. CoxpaHenune umnysbca Ipyu abCOIIOTHO yIIPYrOM B3aUMOJICHCTBUY.

. HaGmroieHne peakTUBHOTO IBM)KEHUSI.

. CoxpaHeHre MEXaHNYECKON IHEPTUH ITPU CBOOOTHOM IMaJICHUH.

. CoxpaHeHne MEXaHU4eCKON FHEPTUH MPH IBUKEHUU TeJa MOJ] 1eHCTBUEM NPYKHUHBI.

Jlabopamopuvie pabomol u onvimol.
KoucTpynpoBanue TpakTta Asl pa3roHa W JAalbHEHIIIET0 PaBHOMEPHOTO JBMKEHHS IIApUKa WU
TCIICKKU.
OnpeneneHne CpeaHeil CKOPOCTH CKOJBKCHHUS OpyCKa HMIIU JIBIDKEHUS IMapHKa MO0 HAKIIOHHON
MJIOCKOCTH.
Omnpenenenue ycKopeHus Tela Ipyu PaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH NyTH OT BpPEMEHM IPU PaBHOYCKOPEHHOM JIBHJKEHUH O€3
Ha4yaJbHOU CKOPOCTH.
[TpoBepka TUIOTE3bI: €CIH MPH PAaBHOYCKOPEHHOM JBIKEHUU 0€3 HA4albHOW CKOPOCTH ITYTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HCCJ’IG}IOB&HI/IG 3aBUCHUMOCTH CUJIbI TPCHUA CKOJIBXXCHUSA OT CUJIbI HOPMAJIBHOT'O JaBJICHUA.
Onpenenenne ko3P uimeHTa TPEHUS CKOTBKCHHS.
Omnpenenenue KECTKOCTU MPYKUHBIL.
Omnpenenenne pabOThl CUIBI TPEHHS MPU PABHOMEPHOM JBMIKEHHH Tella MO0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

. Onpenenenne paboOTHI CHIIBI YIPYTOCTH TIPU MOIBEME TPy3a C UCIOIH30BAaHUEM HETIOBUKHOTO

Y TIOJIBUYKHOTO OJIOKOB.
N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pa3znen 9. Mexann4deckne Koj1e0aHUA U BOJHBI.

KonebGarenbnoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: TMEpUO, YacToTa,
aMIuTyna. MareMatud4ecKuil M NPYKUHHBIM MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTEIbHOM JIBHKEHUH.

10
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3aryxatomue konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposionbHbIE U nonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHU U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYeCKOro MasTHHKA.
Onpenenenye 4acToThl U Ieproia KoiaeOaHui Npy>KHHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TTEPHOIa KOJICOAHNH MTOABEIICHHOTO K HUTH Tpy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MaccChl rpys3a.
OnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh IEpHOAa KOJeOaHUM NPYKMHHOIO MasTHHKA OT
MacChbl I'py3a U )KECTKOCTU IIPYKUHBI.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pa3zpgen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEeKTpOMarHUTHOE TMoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkana 31eKkTpoMarHuTHbIX BOJH. Vcronb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOICTBA CBETA.
Jlabopamopuvie padomol u onvimel.
N3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Pa3nen 11. CBeToBble siBJI€HHS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHeliHOe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.
IIpenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [1olHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox nyweit B nuH3e. Onrtuueckas cucreMa ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.
Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHA. CliojkeHne CIeKTPabHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMoNMHENHOE PaCIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
Onrtuyeckuii CBETOBO/I.
Xox tydeit B coOuparomiei JTruH3e.
11
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XoJ ay4deil B pacCerBalOIICH JIMH3E.
[Tony4yeHnue n300paxeHUi C MOMOIIBIO JIMH3.
[Tpuniun neictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.

. Moxenb riaza.
. Paznoxenue 6eroro cBera B CIIEKT).
. [oryuenue 6em0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJia OTPAKEHHsI CBETOBOTO JIy4ya OT yrijia MajaeHusl.
W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMJIEHUSI CBETOBOIO Jiy4ya OT YyIVIa NAJEHMsI Ha IpPaHULE
«BO31YX—CTEKIJIO».
[Tomyuenue n300pakeHUil ¢ TOMOIIBbIO COOMPAIOIIEH TUH3HI.
Omnpenenenne HOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH INH3HI.
OnBbITHI O Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.
OnbITH IO BOCTIPUSTHIO IIBETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 [IBETOBBIE (PHITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmneiTel Pesepdopaa u nnanerapuas monenb aroma. Monens aroma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PamunoaktuBHOCTE. Anbda-, Oerta- W ramma-usinydeHus. CTpOCHHE aTOMHOTrO sjpa.
Hyxnonnass mopgens atomHoro sjapa. W3oromsl. PanuoaktuBHble mpeBpamienus. [lepuon
MOJTypacnaaa aTOMHBIX siJIep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUSI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToMHbIX siaep. CBs3p Macchl U dHepruu. Peakinuu cuHTe3a W JeneHus saep. Vctounuku
sHeprun CosHIA U 3BE3N.

SAnepnas sHepreruka. JleiicTBYs paAOaKTUBHBIX U3JIyYEHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrneKTpbl pa3IMYHbIX I'a30B.
CrnexTp Boaopo/a.
Habmonenue tpekoB B kamepe BusbcoHa.
Pabora cuéTunka HOHM3UPYIOMIMNX U3TYyUCHUH.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopuvie pabomul u onvimel.
Habmroienue CromHbIX ¥ IMHEHYaThIX CIEKTPOB U3JTy4EHUSI.
HccnenoBanue TpeKOB: U3MEPEHNUE YHEPTUH YACTHIIBI IO TOPMO3HOMY MyTH (TI0 hoTorpadusim).
N3mepenue paanoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJi1 CUCTeMaTHu3aluu U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TaKKe JJs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUIMXcsl, BHIOPABIINX ITOT YUeOHBIN MpeaMET.

[Ipy w3ydyeHMHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3HPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuuBaeTcs JOCTHKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAay4YHas
IPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIIECIOBAHUS SIBICHUH IPUPOABI U TEXHUKH,

12



OBJIaJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, MPUMEHSSI IOJTY4YCHHbIE 3HAHUS,
pemarh 3aa4u, B TOM YUCJIE KAUECTBEHHbBIEC U dKCIIEPUMEHTAJIbHBIE.

[IprHIMIIMATBHO AEATEIPHOCTHBIA XapaKTep JAHHOTO pas3fena peajus3yercs 3a CUET TOro,
4yTO 00y4arouIuecs BRIMOIHIIOT 33aHNSI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBICHATH (GU3UUYECKUE SBICHUS
B OKPYKaroUIEH IPUPOJE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METOIBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHMA, B TOM YHCIE IJIs
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATH Hay4dHble OCHOBBI HamOojee BaXXHBIX JIOCTHXKEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HalpUMep, MPAKTUYECKOTO MCIOJIB30BAHUS PA3JIMUHBIX HCTOYHUKOB YHEPTHHU HA OCHOBE 3aKOHA
MIPEBPALLECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne Qu3NKH Ha ypOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUsS HaIpaBiIeHO Ha
JIOCTHO)KCHHE JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyugaromerocst 0yayT c(hOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIBTAThHI B YACTH:
1) naTPHOTUYECKOT0 BOCTIUTAHUSA:
[ mposiBJIcHHE WHTEpeca K HCTOPHH M COBPEMEHHOMY COCTOSIHHUIO POCCHHCKOW (PU3MYECKOM
HAYKU;
[] IEHHOCTHOE OTHOILIEHHE K JJOCTH)KEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;
2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYSCKUM TPUMEHEHUEM JTOCTHKCHUN (DU3HKWY;
[] oco3HaHME BaXKHOCTH MOPAIbHO--3TUYECKUX MIPUHIIUIIOB B ACSITEILHOCTU YUEHOTO;
3) acTeTH4eCKOro BOCIIMTAHMS:
[] BOCTIpUSITUE SCTETHUECKUX KauecTB (PU3MYEecKoW Hayku: €€ TapMOHHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:
[] oco3HaHHE IEHHOCTH (U3MUECKOM HAayKd KaK MOIIHOIO HWHCTPYMEHTa IO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIIEH COCTABISIONIEH KYIbTYpPHI;
[] pa3BUTHE HAYYHOH J1F0O03HATEIHHOCTH, UHTEPECa K UCCIIEIOBATENbCKON AeSITETbHOCTH;
5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAIBLHOTO 0JIATONOJIYYMSI:
[] oco3HaHME IEHHOCTH 0E€30MacHOT0 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH TIPaBHJI OE30MACHOTO MOBEASHUS Ha TPAHCIOPTE, Ha JIOPOTax, C AJEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;
] chopmupoBaHHOCTH HaBbIKa pediiekcru, MpU3HAHKE CBOETO IMpaBa Ha OMIMOKY M TaKOTo e
1paBa y JIpyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
[] akTMBHOE y4YacTH€ B PEIICHWH MPAaKTUYECKHX 3a/ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpTraHMu3aIfy, TOPo/Ia, Kpasi) TEXHOJIOTHUECKON U COIMATLHON HAIMPAaBICHHOCTH, TPEOYIOIINUX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,
[] uHTEpeC K MPaKTUIECKOMY U3yYeHHIO IPpoeccuil, CBSI3aHHBIX ¢ (PU3UKOMH;
7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:
[] opueHTamus Ha TpUMEHEHHWE (U3UYECKUX 3HAHMM [UJIS PEIICHUs 3a7ad B 00JacTH
OKPY’KaloIllel cpefibl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCJEICTBUM s
OKpPY’KaloIllel Cpebl;
[] oco3HaHMe TII00aTBFHOTO XapaKTepa YKOIOTHIECKUX MPOOJIeM U IyTel UX PeIlIeHus;
8) ajanTanuu K U3MEHSIIOIIUMCH YCJIOBUSAM COLMAIBLHON U MPUPOAHOM CPe/Ibl:
[] moTpeOHOCTh BO B3aUMOJCHCTBUHU TIPH BBITIOJIHEHUH HUCCIEAOBAHUIN M MPOCKTOB (PU3HUECKOM
HaIPaBJIECHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSIM JIPYTHUX;
[} MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO ACATETHbHOCTD;
] motpebHOCTh B JOPMUPOBAHUHN HOBBIX 3HAHWM, B TOM YHCIIe (OPMYITUPOBATH UCH, TIOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;
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[ oco3Hanue AepUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (U3UKY;

[] uIaHupoBaHKUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

[] cTpemiieHHe aHAM3UPOBATh U BBISBIISATH B3AaUMOCBS3U IPUPOIBI, 0OLIECTBA M SKOHOMHUKH, B
TOM YMCJI€ C UCIIOJIb30BaHUEM (DPU3NUYECKUX 3HAHMIA;

[] oOllEHKAa CBOMX JEHUCTBUM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi OyayT cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKNA OOBEKTOB (SBICHHN);

yCTaHaBJIMBaTh CYIIECTBEHHBI MpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA i1 000OLIeHHs U
CpaBHEHHS;

BBISBIISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTax, MaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBIISITH TIPUYUHHO--CIICJICTBEHHBIE CBSI3M NMPH M3YYEHUU (PU3UYECKUX SBICHHN W TPOIIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JISTYKTHBHBIX U WHAYKTHBHBIX YMO3AKIIIOUCHHUH, BBIIBUTATh
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJIMUMH;

CaMOCTOSITENIbHO BBIOMpPATh CcHocoO pemieHus yueOHOW ¢u3nueckol 3agaun  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Haubosee MOIXOISAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebcKue IeiiCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

OPOBOJUTH IO CAMOCTOSTENIBHO COCTAaBJICHHOMY IIJIaHYy OIBIT, HECJIOXHBIM (u3ndeckuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3UIECKOTO SBICHUS;

OLICHUBaThb HA TNPUMEHHMOCTh M JOCTOBEPHOCTh MH(MOpPMAIMIO, TMOJYYEHHYI0 B XOJe
UCCIICIOBAaHHS WITH DKCTICPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOIIEHMST M BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICTOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilliee pa3BuUTHE (U3MYECKUX IPOIECCOB, a TaKkKe
BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

NPUMEHSTH Pa3InYHbIE METOIbl, HHCTPYMEHTHI U 3aIPOCHI TPH MOMCKE U 0TOOpe MHPOpPMAIIUU
WIN JaHHBIX ¢ YYETOM MPEIIOKEHHON yueOHol pusnueckoii 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATh MHPOPMALUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;
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CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO (OpMy TpeACTaBICHHS HUHPOpPMALUU U
WUTIOCTPUPOBATh PellacMbIe 33]a4i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoi U
X KOMOWHAIUSMU.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHA:

B X0JI¢ OOCYXIeHHUs y4eOHOro Marepuayia, pe3yidbTaToB JIa0OpaTOPHBIX PabOT M MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHHe 3a7]auy U ToJIIepIKaHue OJIaroenareIbHOCTH OOIICHUS;

COIIOCTABJIATh CBOM CYXJAEHHUS C CYXICHUSIMH JPYTrUX YYacTHUKOB JMAJIOra, OOHApYKHWBaTh
pas3Inyme U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIIOIHEHHOTO (PH3MYECKOT0 OmbITa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOM W HMHIUBUAYaJbHOH paboOTHl TNpHU
pELICHUH KOHKPETHON (PH3UYECKOM MPOOIEMBI;

NPUHUMATD IETTH COBMECTHOW NeSTENbHOCTH, OPTaHM30BBIBATh JACHCTBUS MO €€ JOCTHKEHUIO:
pacrpenessiaTh poiiu, Oo0CYXIaTh IMPOLECCHl W PEe3yJbTaThl COBMECTHOW paboThl, 0000maTh
MHEHHS HECKOJBKUX JIIOICH;

BBINOJIHATH CBOO YacTh PabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3y/IbTaTa M0 CBOEMY HAIPABJICHHUIO
¥ KOOPJIUHHPYS CBOU JCHUCTBUS C APYTUMH WICHAMH KOMaH/IbI;

OILICHUBATh KA4YeCTBO CBOETr0 BKJIaJa B OOMMI NPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIBHO
c(OpMYITHMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:
BBISBIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX s peIIeHUs
bu3nyecKuXx 3HaAHMI;
OPUEHTHPOBAThCSI B PA3JIMYHBIX IMOAXOJAaX MPHUHATUS PELIeHUH (MHAMBUAYaJbHOE, MPHUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);
CaMOCTOSITENIbHO COCTaBIIATh aJITOPUTM pElICHUs (PU3NYECKON 3a7aun WM TUIaHa UCCIEeI0OBAaHUS
C YyuéTOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
npeJiaraéMble BApMaHThl PELICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a peIlieHUE.
CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:
JaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH e€ H3MEHEeHHUS,
OOBSACHATH MPUUYUHBI TOCTHXKEHUS (HEAOCTUKEHHSI) pe3yIbTaTOB JEATEIbHOCTH, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;
BHOCUTb KOPPEKTHBBI B JESATENBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHUS (UINYECKOTO
UCCIICIOBAaHMUST MJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHTYalUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3Y/IbTAaTa LENH U YCIOBUIM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa WU TUCKYCCHU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;
NpU3HABaTh CBOE MPAaBO Ha OUIMOKY MPH peuIeHUH (U3UYECKUX 3a7ad MM B YTBEPKACHUAX HA
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.

16



INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
UCIIOJIb30BaTh TMOHATUSA: (U3MYECKHE M XUMHUYECKHE SIBJICHUS, HAONIOJICHHUE, SKCIEPUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperarHble COCTOSHHS
BelecTBa (TBEPHOE, JKUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JBI)XKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPaeKTOpUs, paBHOJACHCTBYIOMAs Ccuia, aegopmalus
(ynpyrasi, miacTu4yeckas), HeBECOMOCTb, COOOIIAOLTUECS COCY/IbI;
pa3nuuath siBieHud (Iud@ysus, TemnoBoe [BI)KEHHE YACTHI] BELIECTBA, pPaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBMKCHHE, WHEPILHS, B3aUMOJCHCTBUE Tell, paBHOBECUE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpalIeHHWs, Nepeaada AaBlIeHHUs TBEPABIMH TEJIaMHU, KHUIKOCTIMU U
ra3ams, aTMocqepHOe AaBlICHHE, IUIaBaHUE TeJ, NMPEBPAICHUS MEXaHWYECKOW SHEPTuH) IO
OMHMCAHUI0O WX XapaKTEepPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
dbuznyecKoe sBICHUE;
pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKUX SBJICHHUHA B OKPYXAlOUIeM MHpE, B TOM
yrcne (pu3uveckue SBJICHHS B MPUPOJE: MPUMEPHI JABHKEHHUSA C PA3THUUYHBIMU CKOPOCTSIMH B
JKUBOM W HEXHBOW MPHPOJE, JCUCTBHE CWJIBI TPEHUS B TPUPOJE M TEXHUKE, BIIMSHUC
aTMOC(EepHOTO JaBJICHUS HA KUBOW OpPraHU3M, IUIaBaHHE PhIO, PhIYard B TEJle YeNOBEKa, MPHU
9TOM TMEPEeBOJUTh MPAKTHUECKYIO 3a/ady B Y4YeOHYIO, BBIACNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) (PU3NYECKUX SIBICHUH;
OMKCHIBATh M3YyUEHHBIE CBOICTBAa Tel H (PU3MYECKHE SBJICHUSA, HCIONb3YS (PUINUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CHJa TPEHHS, AaBlieHHE (TBEPIOTO Tela, KUIAKOCTH,
rasa), BRITAJIKABAIONIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, TUICYO CHIIBI, MOMEHT CHIIBL,
KOX((UIIMEHT TOJE3HOTO JACWCTBUS MEXAaHHU3MOB, KMHETHYECKas M TMOTEHIMAlbHAs SHEPrus),
OpU OMHCAHUM TIPABWJIBHO TPAKTOBaTh (PU3UYECKHI CMBICI HCHOIB3YEMBIX BEJIMYMH, HX
0003HAUCHHSI U MHUIIBI (PU3NIECKUX BEITHUYUH, HAXOTUTH (OPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO
(GU3NUECKYIO BEIIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TPApUKU M3yYSHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BENYHH;
XapaKkTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SBICHUS W MPOIECCHl, HCIOJb3ys IpaBuiIa
CIIOKEHHsI CHIT (BJIOJIb OJHOM MpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IPaBHIIO
paBHOBeCHsI pbraara (0JI0Ka), «30JI0TO€ MTPABHUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHHUECKOU
DHEPTUH, TPH O3TOM JaBaTh CJOBECHYI0 (OPMYIMPOBKY 3aKOHa ¥ 3alMCBIBaTh €ro
MaTeMaTHUYECKOE BBIPAKEHUE;
OOBSICHATH (U3NYECKHE SBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUYHHHO--CICICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrMYECKUX IIAroB ¢ OMOpoil Ha 1—2 M3y4EeHHBIX CBOICTBA
bU3HYeCcKuX SBICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
pemats pacuéTHbie 3aaud B 1—2 JEWCTBUSA, WUCMONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢dusnyecKkue BETMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PM3UYECKUE BETMUYUHBI B (POPMYJIbI U IPOBOIUTH PACUYETHI, HAXOJUTH CIPABOUYHbIE
JaHHBIC, HEOOXOJWMMBIC MJis pEUICHHs 3a/ad, OIEHUBATh PEATHCTHYHOCTh TOTYyYECHHOU
(bU3HYECKON BETUYMHBL;
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pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO DPEHIMTh MpPHU IMOMOIIM (PU3MYECKHX METOIOB, B
OMMCAHUU HUCCIIEJIOBAHMS BBIJCIATH MPOBEPSEMOE MPENIoyioKeHue (TUIOTe3y), pa3iudyarh U
MHTEPIPETHPOBATH MOJTYYECHHBIH PE3yNIbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, /IETaTh BHIBOIBI
0 €ro pe3yJibTaraM;

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNH WM (PU3HUUECKUX CBOMCTB TE:
dbopMyIUpOBaTh TPOBEPSiEMbIC MPEANONOKEHUs, COOMpPATh YCTAHOBKY W3 MPEATIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBIIIOJHATh MpPSMbIE HM3MEPEHUS pPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIEPATYpPhl C UCMOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aUCHIBATH MOKA3aHUS
npuOOpPOB ¢ YUETOM 3aJaHHON aOCOMIOTHON MOTPEUTHOCTH U3MEPEHHUI;

IMPOBOAMUTH HCCJIENOBAHUE 3aBUCHMOCTH OIHOW (DU3MUECKON BEIMYMHBI OT JAPYrol c
HCIIOJIb30BAHHUEM ITPAMBIX I/I3M€p€HI/II\/JI (38,BI/ICI/IMOCTI/I IMyTHU PaBHOMCPHO ABMIKYHICTOCHA TECJIa OT
BPEMCHH [IBWIKCHHA TCJIa, CHUJIBI TPCHHUA CKOJBXKCHHA OT BCCa TCJd, Ka4CCTBa O6pa6OTKI/I
MOBEPXHOCTEH TelT U HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IJIOIIAJAH COINPUKOCHOBEHUS TEJ, CHJIbI
YIOPYTOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BbEMa MOTpYyKEHHOW YacTu
TCJIa U OT INNIOTHOCTHU >XUIKOCTH, €€ HEe3aBHCHUMOCTH OT IUIOTHOCTH T€J1a, OT FJIY6I/IHI)I, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUU IIJIaBaHUS TEJ, YCIOBHM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBIMOJHSATH
U3MEpEHUs, CleAysd MPEeANoKeHHOMY IUIaHy, (UKCUPOBATh pe3yibTaThl MOJy4YEHHOU
3aBUCUMOCTH CI)I/IBI/I‘-ICCKI/IX BCJIMYMH B BHAC HNPCIJIOKCHHBIX Ta6JII/III u Fpa(i)I/IKOB, aciarb
BBIBOJIbI 11O PE3YyJIbTaTaM UCCIICIOBAHUAA,

MPOBOANTH KOCBEHHBIE U3MEpPEHHs (U3MUECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPJIOTO Tela, CHJIAa TPEHUS] CKOJBKEHHUS, JaBJIEHHWE BO3/AyXa, BBITAIKWBAIONIAs CHUJIA,
JENCTBYIOMIAs HA MOTPYKEHHOE B )KUJIKOCTH TENO, KOOPPUIIUEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHON HMHCTPYKIMH: TPHU BBINOJIHEHUH H3MEpPEHH coOupaTh
SKCHICPUMCHTAJIIbBHYIO YCTAHOBKY U BBIYHUCIATE 3HAYCHHUC HCKOMOU BCJINYHHBI,

coOroAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
YKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETD, COOOIIAIONINECS COCYIbI, 0apOMETp, phluar, MOABM)KHBIN U HEMOJBUKHBIA OJIOK,
HaKJIOHHAsI TIJIOCKOCT;

XapaKTepU30BaTh TMPHUHIMIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
omopoil Ha WX onucaHus (B TOM 4YHCIE: TOAMMITHUKHA, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKU TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBaXx (UBUYECKUX SIBICHUH U HEOOXoAMMble (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHl (HAXOAUTh MH(OpPMAIMIO O TpHUMEpax) MPaKTUYECKOTO HCIOIh30BAHUS
(GU3UYEeCKUX 3HAHUN B MIOBCETHEBHON JKU3HU /I 0OecTieueHrsi 6€30macHOCTH MPU 0OpaIieHuu ¢
npuOopaMyd M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsI U COOJIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpenie;

OCYIICCTBJIATH OT60p NCTOYHHUKOB I/IH(i)OpMaHI/II/I B I/IHTepHeTe B COOTBETCTBHU C 3aJaHHBIM
IMMOUCKOBBIM 3aIllpOCOM, Ha OCHOBC HUMCHOIIUXCSH 3HAaHUU " HyTéM CpPpaBHCHUA Ppa3JIMYHBIX
UCTOYHUKOB BBLICIATH MH(OpMAINIO, KOTOpasi SBISETCS MPOTUBOPEUMBON MM MOXET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MPU BBINOJHEHUH Y4YEOHBIX 3aJaHUi HAayYHO--TIONMYJSIPHYIO JIUTEPaTypy
bu3znyecKkoro cojaep:KaHus, CIOpPaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
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npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co3/laBaThb COOCTBEHHbIC KpaTKHME IHCbMEHHbIE U YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMALIUN (PU3UUECKOTO COAEPKaHMsI, B TOM YHCJe IMyOIMYHO JeNaTh KpaTKue
cooOlIeHNUs O pe3yinbTaTax IPOEKTOB MM YYEOHBIX HCCIEAOBAHUM, NPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUIEHUE
MPE3EHTALUEM;
IPY BBIIIOJHEHUH Y4eOHBIX NIPOEKTOB U MCCIEIOBAHUN pacnpeaessaTh 00sA3aHHOCTH B IpymIe B
COOTBETCTBUHM C IIOCTABJICHHBIMU 3aJayaMH, CJIEIUTh 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLIEHUMBaThb COOCTBEHHBIM BKJaJ B JI€ATENbHOCTh TIPYMIbI, BBICTPaUBaTh
KOMMYHHKaTHUBHOE B3aMOJECHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xonuy oOyuenust B 8 kiacce mpeaMeTHbIE pe3y/lbTaThl HA GA30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:
UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYI,
arperaTtHple COCTOSHUSI BEILECTBA, KPUCTAUIMYECKUE K aMOpQHBbIE Teja, HACBHIILEHHBIH U
HEHACBILIEHHbIN Map, BIAXKHOCTh BO3/yXa, TEMIIepaTypa, BHYTPEHHSSI SHEprus, TEIJIOBOMN
JIBUTATellb, 3JEMEHTApHBIA SJICKTPUUYECKUH 3apsfl, 3JIEKTPUUECKOe II0je, IPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUYECKUI TOK, MarHUTHOE IOJIE;
pas3nnyath sBJICHUA (TEIJIOBOE pacIIUpEHUE U CXKaTue, Terlonepeaaya, TenjaoBoe paBHOBECHE,
CMauMBaHUE, KANWJULSIPHBIE SIBICHUS, UCIApEHUE, KOHACHCALU, IJIaBI€HUE, KPUCTAILIM3ALUSL
(oTBepneBaHuE), KHUIIEHHE, TeIulonepenaya (TEIIONPOBOIHOCTb, KOHBEKIUS, W3JIy4YEHHUE),
ANIEKTpU3aLlUg Tel, B3aUMOJAEHCTBHE 3apsAl0B, ICHCTBHUS DSJIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MAarHUTHOIO IOJS HA NPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs MHIYKIKA) MO OMUCAHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MpPOSBICHUE HM3YYEHHBIX (HU3UYECKUX SIBICHHH B OKpYXKAalOIIEM MHpE, B TOM
ymclie pU3NYecKue SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U KallUJUIAPHBIE SIBICHUS B
pUpoie, KpUCTaIbl B IpUpoje, nznydenue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHUe pOChl, TYMaHa, UHes!, CHETa, JIEKTpUUYECKHe SIBJIEHHs B aTMOc(epe, 2IeKTpHUIECTBO
JKUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJiu, Apeh( IMOII0COB, POJIb MAarHUTHOIO TOJS JAJIs
KU3HU Ha 3emiie, MOJSIPHOE CUSHUE, IIPU 3TOM MEePEBOAUTh MPAKTHUECKYIO 33aJa4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (MPU3HAKHM) (PU3HUYECKUX SBICHUH;
ONKCHIBaTh M3YUEHHBIE CBOICTBAa Tel M (PU3MYECKHE SBJICHUS, HCHOIb3Ys (QU3NYECKUE
BEJIMUMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPTUsl, KOJINYECTBO TEIUIOTHI, yI€IbHAs TEIIIOEMKOCTh
BEIIECTBA, YJAeJbHAs TEIUIOTAa IUIABJICHMs, YyJelbHas TemIoTa NapooOpa3oBaHUs, yJelbHas
TEIUIOTAa CropaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAaIIUHBI,
OTHOCHUTEINIbHAsl BIAXXHOCTh BO3/yXa, OJIEKTPUUECKUH 3apsl, CHJla TOKa, 3JIEKTPHYECKOoe
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BElIECTBa, paboTa M
MOITHOCTb 3JIEKTPUYECKOTO TOKA), MPH ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
HCIIOJIb3YEMBIX BEJTMYMH, 0003HAUYECHUS U €UHUIBI PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (PU3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIMUMH;
XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKHE SBICHMS U IPOLECCHI, MCIOJb3Ysl OCHOBHBIE
MIOJIO)KEHUS ~ MOJIEKYJIIPHO--KMHETUYECKOM  TEOpUM  CTPOEHMs  BEIIECTBA,  IPUHLHII
CYNEpHO3UIMH NoJIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma i
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ydyacTKa Lieny, 3akoH J[oyns—JIeHna, 3akoH coXpaHeHUs! SHEPTUH, IPU ITOM J1aBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BHIPAKCHHE;

OOBSCHATh (PU3UYECKUE IPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IMPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsCHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ ONMOpod Ha 1—2 WM3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacu€THbIC 3ahaud B 2—3 AEHCTBHSI, UCHOJb3Yd 3aKOHBI M (OPMYJIbl, CBA3BIBAIOIINE
(du3nyeckrue BEIMUYUHBI: HA OCHOBE aHaIW3a YCJIOBMS 33/ayM 3alMChIBAaTh KPAaTKOE YCIOBUE,
BBIABIISITh HEJOCTATOK JAHHBIX Ui PpEHICHUS 3a/Jauyd, BBIOMpPATh 3aKOHBI M (HOPMYIIHI,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOJUTH Pacd€Tbl M CPaBHMBATh IMOJIYYEHHOE 3HAUEHUE
(Gu3u4ecKOil BEIMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacmo3HaBaTh TpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh IMPH NOMOIIM (DU3MYECKHX METOJIOB,
UCIONb3Yysl ONMCAHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUs, A€IaTh BEIBOIbI;

IPOBOJUTH OMBITH 0 HAOIIOAECHUIO (U3UYECKUX SBICHUN MM (PU3NYECKUX CBOMICTB Ten
(KanwIsipHbIE SIBJIEHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro oO0ObéMma, TeMIeparypsbl,
CKOPOCTH IIpolLlecCa OCTBIBAaHUS M HarpeBaHWsl IpH U3IYyYEHUM OT IBeTa H3JIydaroulei
(morsjomanei) NOBEpXHOCTH, CKOPOCTb HCHApeHHUs] BOABI OT TEMIEPATyphbl XKHUIKOCTH M
wIomaau €€ IMOBEpXHOCTH, JIEKTpU3alUs TeJl U B3aUMOJAEHCTBUE 3JEKTPUUYECKUX 3apsloOB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJU3allisd MAarHUTHBIX I[OJIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO TOJS HAa IPOBOJHUK C TOKOM, CBOMCTBAa 3JEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJABUTATENsl  IOCTOSHHOTO  TOKa):  (OpMyJIHpoBaTb  MPOBEpsSEMbIE
IPENONI0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEIOKEHHOTO0 OOOpYAOBaHUS, OINUCHIBATH XOJ
OTbITa U POPMYJIUPOBATH BBIBOJIBI;

BBITOJIHATH IPSAMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIaXXHOCTH BO3yXa, CHJIBI TOKA,
HANpsDKEHUS. € MCIOJIb30BAaHUEM AaHAJOrOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYUH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUN C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH;

IPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT JApPYyrol c
UCIIOJIb30BaHUEM MPSMBIX H3MEpPEHUH (3aBHCHUMOCTh COINPOTUBJICHHS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAAN TMONEPEUYHOT0 CEUYEHUS U YAEIBHOTO CONPOTUBIIEHHUS BELIECTBA IPOBOJHUKA,
CHJIBI TOKa, MAYILIErOo Yepe3 IPOBOAHMK, OT HANpPsDKEHHMs HAa IPOBOJHUKE, HCCIEI0BAHUE
MOCNEAOBATENbHOIO W MapajlIeIbHOTO  COEJMHEHUH  MPOBOJHUKOB):  IJIAHUPOBATH
HCCJIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAys MPEI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHUCUMOCTH B BHUJAE TaOJIUIl U TpaduKoB, JeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMSI;

IPOBOJUTH KOCBEHHBbIE M3MEpeHUs (PU3NYECKUX BEIMUYUH (yAelabHas TEeIJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPHUUYECKOrO TOKA): IUIAHUPOBAThH
U3MEpEeHHs], cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs MPEAIOKEHHON UHCTPYKLINU, U
BBIUNCIISTH 3HAUEHNE BETMUNHBI,

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh NMPUHIMIIEI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB C
ONOpOil Ha MX omucaHusa (B TOM 4YHCIE: CHCTéMa OTOIUICHHMs [IOMOB, TMI'POMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DIICKTPUUYECKON SHEPTHH, SJIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAaHUTENH,
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JJIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOTO TOKAa), MCIOJb3ys 3HaHHUA O CBOWCTBax
¢du3nUecKkux sBICHUH U HEOOXO0qMMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWMCTBA U M3MEPUTENIbHBIE NMPHOOPHI MO CXEMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTaTellb BHYTPEHHEI0 CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPUUECKUX
Lerneld ¢ MOoCiIe0BaTeIbHBIM U MapajlIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyas YCIOBHbIE
0003Ha4YEeHMsI JIEMEHTOB AIEKTPUUECKUX LENEH;
IPUBOAUTE NPUMEPHI (HaXOOUTh MH(OPMALMIO O MpUMEpax) MPAaKTUYECKOIO HCIOJIb30BaHUS
(¢u3nUecKrX 3HAHUH B MOBCETHEBHON KU3HU 151 00ecTieyeHHus O0e30MacHOCTH P 0OpaIeHHH C
npuOopaMy M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3/10pOBbS U COOJIOJEHUS HOPM
9KOJIOTMYECKOTO MOBE/IEHUS B OKPYXKAOLIEH cpere;
OCYIIECTBIISITh TOUCK HH(popMamuu ¢(usndeckoro coaepxanusi B VIHTepHETe, Ha OCHOBE
UMEIOIMXCA 3HAHMM M TNyTéM CpaBHEHMS JONOJHUTENbHBIX MCTOYHMKOB  BBIJEINSATH
UH(POPMALIKIO, KOTOpas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCMOJIb30BaTh IPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHUH HayyHO--IIONYJSIPHYIO JIUTEPaTypy
(Gu3NYeCKOro cojaep:KaHMs, CIPaBOYHBbIE MaTepualbl, pecypchl ceTu IHTepHeT, BianeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpPMAIMK W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;
CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE H KpaTKUE YCTHBIE cooOmeHus, 0000mas nadopmaio
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUECKOrO COJIEpKaHMs, B TOM YHCIEe MyOJIUYHO NPEACTaBIATH
pe3ysbTaThl MPOEKTHOM WJIM HCCIENOBATEIbCKOM JEATENBHOCTH, IIPU 3TOM T'PaMOTHO
MCIIOJIb30BaTh U3YUYCHHBIH MOHATUIHBIN ammapar Kypca (U3MKH, COIPOBOXKIATh BBICTYIJIEHUE
MPE3EHTALNEH;
IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIENOBAaHUM (PU3MUYECKUX MPOLECCOB paclpeiensiTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABICHHBIMU 3a/1a4aMH, CJICUTh 32 BHIIIOJHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NeSITeIbHOCTh  TPYIINBI, BBICTPaMBaTh KOMMYHHMKaTHMBHOE  B3aUMOJEHCTBHE, MPOSBIIAA
TOTOBHOCTb pa3peiaTb KOHQIUKTHI.

K kxonny oOyuenus B 9 kJjacce mpeiMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:
MCIIOJIb30BATh MOHATHS: CUCTEMa OTCUETa, MaTepuaibHasl TOUKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXAHUUYECKOTO JIBUKECHMS, nedopmarus (ynpyras, TUTaCTHYECKast), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEpEerpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TENO, UEHTP TSKECTH TBEPJIOTO TeNa, paBHOBECHE, MEXaHWYEeCKHe KOoueOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPA3BYK, 3JEKTPOMAarHUTHBIE BOJHBI, IIKada 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUs W TOTJIOEHHs, anbda-, 6eTa- u
ramMMa-u3JIy4eHus], U30TOIbl, sAepHas YHEPTeTHKA;
pa3iauyaTh  SABJICHMS (PaBHOMEPHOE U  HEPAaBHOMEPHOE IPSAMOJMHEHHOE  JBUXKCHHE,
PaBHOYCKOPEHHOE TMpPSIMOJMHENHOEe JBUXKEHHE, CBOOOJHOE TWaJeHHE TeJ, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJIEHCTBUE TeJ, pPEaKTUBHOE IBH)XEHHE, KoJjiebaTeabHoe
JBYDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JABHKEHHE,
OTpaXCHHE 3BYKA, IPSIMOJMHENHOE pacIpOCTPAHEHUE, OTPAXEHHE M IPEIIOMIIEHUE CBETa,
IIOJTHOE BHYTPEHHEE OTPAXKCHHME CBETa, pa3joXeHue Oenoro ceBera B CHEKTP M CIOXKEHUE
CHEKTPAJIbHBIX LIBETOB, JAUCHEPCUSl CBETA, €CTECTBEHHAs PaJUMOAKTUBHOCTb, BO3HUKHOBEHHUE
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JMHENYAaTOro CHEKTpa W3JIydeHHs) IO OINUCAHHI0O UX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh HPOSIBICHUE H3YYEHHBIX (DU3MUYECKUX SBICHUI B OKpY)KalolleM MHUpe (B TOM
yucie (pusnyeckue sBICHHS B MPHUPOJE: MPWIMBBI U OTIUBHI, JABIKeHHE TutaHeT CoOJHEYHOH
CUCTEMBI, DPEAKTHMBHOE [BH)KEHUE KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJICTPSACEHUE, CEHCMHMYECKHE BOJHBI, LIYyHAMH, 3XO, LBETa TEJ, ONTHUYECKUE SBIICHUS B
npupoje, Ouolorndyeckoe ACWCTBUE BHIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3Y4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4d, pPaJHUOAKTUBHOE
U3JIy4E€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PAaJUOAKTHBHBIX H3JIYyYCHHM Ha OpraHHU3M
YeJI0BeKa), IIPU 3TOM IEPEeBOJUTh IPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIJCIATh CYLIECTBEHHBIE
cBOIicTBa (IpU3HAKK) PU3NICCKUX SBIICHUI;

ONHUCBHIBATh M3Y4YEHHbIE CBOMCTBA Tel W (U3NYECKUE SIBICHUS, HUCHOJIb3ysd (U3NYECKUe
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs: CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUXEHUU, YCKOPEHUE,
IIepEMEIICHUE, IIYTh, YIJOBas CKOPOCTb, CHWJIA TPEHUSA, CHJIA YIPYIOCTH, CHJIA TSKECTH,
yCKOpeHHe CBOOOJHOTO MajieHHs, BEC Tella, MMIIYJIbC Tejla, MMITYJIbC CHJIbI, MEXaHHWYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
IIOTCHIMAIbHAS DHEPIUs CXKATOW IPYKUHbI, KNHETHYECKAas JHEPIHs, IOJHAas MEXaHW4YecKas
SHEprus, NepUoj] M 4YacToTa KoJeOaHWW, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJOMIICHHUS CpeAbl), NMPH ONUCAHUM INPaBHIBHO TPAKTOBATh
(bu3nuecKuil CMBICI UCHOJIb3yEMBbIX BEJIMYMH, O0O03HAYEHUS U €AMHUIIBI (U3NUECKUX BEJIUYHUH,
HAXOJUTh (OPMYIIBI, CBSI3BIBAIOININE JNaHHYIO (PU3MUECKYI0 BETUYMHY C IPYTHMMH BEIHMYWHAMH,
CTPOUTH IpaMKy U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (QU3NYECKUE SBIEHUS U TMPOILECCHl, HCHOIb3Ysl 3aKOH
COXPAHEHHUsI DHEPIuM, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHUUI CYNEPIO3UIMN CHJI, PUHIHUII
oTHocutTenbHOCTH ['anmuiesd, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HWMILYJIbCA, 3aKOHBI
OTPaKEHHUs U IIPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO U MacCOBOIO YHUCEN IIpU
AJIEPHBIX pPEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

OOBSACHATh (PU3NYECKUE IPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE€ M B KOHTEKCTE CHUTYyallHil
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABITh IPUYMHHO--CIIEICTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3UUECKUX
SBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pac4€THbIE 3a1a4M (ONUparoIIuecs Ha CUCTEMY U3 2—3 ypaBHEHUN), UCIIOJIb3YS 3aKOHBI
u (GopMyIbl, CBA3bIBalOIIME (DHU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3a/ladyd
3aMUChIBaTh KPaTKOE YCJIOBUE, BBIBISATH HENOCTAIOIINME WM M30BITOUHBIE JaHHbBIE, BHIOMPATH
3aKOHBl W (QOPMYJbI, HEOOXOAWMBIE MJISi peIIeHUs, IMPOBOAUTH pacué€Tbl M OIICHHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHSI (PU3NYECKON BETMUHHBI,

pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh NpPU HOMOMIM (U3MUECKUX METO/I0B,
UCIIOJIb3Ysl OIMCAaHUE MCCIECIOBAHUS, BBIICIATH IPOBEPSIEMOE IPEAINOIOKEHHUE, OLICHUBAThH
MPaBUJIBHOCTh TIOPSAJKA IPOBEIACHUS WCCIEAOBAHMS, J€JIaTh BBIBOJABI, WHTEPIPETHPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJIUTH OMNBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBIECHUN WM (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHMs SHEPruM, 3aBHUCUMOCTh IEpuoja
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMIUTUTYABI MaJIbIX KOJeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBETa, pa3jiokeHue 0enoro
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CBETa B CIIEKTP, U3yUY€HUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U CBOICTB M300paskeHus
npeaMeTa B COOMparoIeil THH3e, HA0MI0ACHUE CIUTONTHBIX M TUHEHYAThIX CIICKTPOB U3ITydeHUs ):
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HAOOpa 000PYAOBaHMUS, OMUCHIBATH XOJT
OTIbITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOANTH TPH HEOOXOTUMOCTH CEPUI0 TMPSMBIX H3MEPECHUM, ONpeaeNss CpeaHee 3HAueHUe
HU3MEpsieMO BeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIel JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco6a n3MepeHust (M3MEpUTETHHOTO TPrOopa);

MPOBOAMUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH C HCMHOJIb30BAaHUEM IMPSIMBIX
U3MEpEHU (3aBUCHMOCTh ITyTH OT BPEMEHU TPU PABHOYCKOPEHHOM JIBIKEHUM 0€3 HayaIbHOMN
CKOPOCTH, IeproJia KoneOaHuii MaTeMaTHYECKOTO MasTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yTia
OTpaKeHMsI CBETa OT yrja MaJeHus W yrjia NpeJoMJIeHUS OT yrja MaJieHus): IUIaHUPOBaTh
HCCJIEIOBAHKE, CAMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3YNIbTAThI MOJIYYCHHOMN
3aBUCHUMOCTH (U3WYCCKUX BEIMYMH B BHUAC TaOMUI] W TpaduKoOB, JdelaTh BBIBOABI TIO
pe3yabpTaTaM HCCICIOBAHHUS;

MIPOBONTH KOCBEHHBIC H3MEPEHUS (QU3NUCCKUX BEIMUUH (CPEIHSISI CKOPOCTh U YCKOPEHHE Telia
IPH PaBHOYCKOPCHHOM JBHKCHHH, YCKOPEHHE CBOOOIHOIO IMAaJeHUs, JKECTKOCTh TPYKHUHBI,
KOX(P(UIIMEHT TPeHUsI CKOJIbKEHHUs, MeXaHudeckas paboTa M MOIIHOCTh, YAacTOTa M IMEPHOJ
KoJe0aHUN MaTEeMaTHMYeCKOr0 U MPYKUHHOTO MAsTHHKOB, OINTHYECKas cujaa coOuparoein
JUH3bI, PAJIUOAKTUBHBIA (OH): TUIAHHPOBATH HM3MEPEHUsS, COOMpPATh SKCIHEPUMEHTAIBHYIO
YCTaHOBKY W BBHITIOJHATH U3MEPEHHUSI, CICAYS MPEUI0KCHHON HHCTPYKIINHU, BEIYUCIISATH 3HAYCHUE
BEJIMYMHBI ¥ aHAJIW3UPOBATh IMOJYYCHHBIE PE3yJAbTaThl C Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHUI;

coOroAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH TpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;
pa3nuYaTh OCHOBHBIC TPHU3HAKK H3YYCHHBIX (PU3UYECKMX MOJENel: MaTepuaibHas TOYKa,
a0COIOTHO TBEPAOE TENI0, TOYSUHBIM HCTOYHUK CBETA, Ty4, TOHKAs JINH34, IJIaHeTapHask MOJIENb
aToMa, HyKJIOHHAsI MOJIeJIb AaTOMHOTO SIIPa;

XapaKTepU30BaTh TMPHUHIMIBI JEHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
OMOpol HAa WX ONUCaHus (B TOM YHCJE: CHUJAOMETp, JATUUKHU ITOJIOKCHHS, PACCTOSHHUS W
YCKOpEHUS, paKeTa, 3XOJIOT, OYKH, IEpPHUCKOI, QoToammapaT, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOI, MO3UMETp, Kamepa BuiibcoHa), HCMONB3ys 3HAHUS O CBOWCTBAX (DHU3MUECKUX
SBIIEHUH ¥ HEOOXOAUMBIe (PU3UYECKIe 3aKOHOMEPHOCTH;

UCIIONIB30BAaTh CXEMBbl M CXEMaTHUYHbIE PHUCYHKH W3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TMPUOOPOB M TEXHOJOTMYECKMX TMPOIECCOB TMPH PEIIeHUH Yy4eOHO--
MPAKTUYECKHUX 33724, ONTHICCKHE CXEMBI JUIsl IOCTPOCHHS N300paKEHUH B TUIOCKOM 3epKaie U
cobuparoie TMH3E;

MIPUBOJIUTE MPUMEPHI (HAXOJNUTh MH(DOPMAIMIO O TpHMEpax) MPaKTHIECKOTO HCIOIh30BAHUS
bu3NYECKUX 3HAHUH B MOBCEAHEBHON KU3HU I oOecriedeHust 0€30MacHOCTH Ipu 00pallieHuu ¢
npubopaMi W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COOMIOJAEHHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKAIOIIEH Cpee;

OCYIIECTBIISTh MOUCK MHPOpMAINHN (PU3HUECKOTO coaepxkanusi B MHTepHETe, caMOCTOsITENBEHO
bopMynupys MOUCKOBBIM 3ampoc, HaXOAUTh MYTH OMPENENICHUS TOCTOBEPHOCTH MOJy4YEHHOM
nH(pOpMaLIMK HAa OCHOBE UMEIOIIUXCS 3HAHUM U JOMOJIHUTENbHBIX HCTOUHUKOB;

UCIIOJIb30BAaTh IPU  BBINOJHEHUM YUEOHBIX 3a/laHuil Hay4yHO--TIONYJSIPHYIO JINTEpaTypy
buznyecKkoro cojaep:KaHus, CIpaBOYHBbIE MaTepuaibl, pecypchl ceTu HWHTepHeT, BianeTh
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npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3 OJHOM 3HAKOBOH
CHCTEMBI B APYTIYIO;

CO3/1aBaThb COOCTBEHHBIC IMCbMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE HH(pOpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOTO CONIEp)KaHMs, MyOJMYHO TIPEICTAaBIATh PE3YIbTaThl
IPOEKTHONH WM MCCIIE0BATENbCKON JIE€ATEIbHOCTH, IPH 3TOM TI'PaMOTHO HCHOJIb30BaTh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U CONPOBOXKIATh BBICTYIUICHUE
Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
N | Hamvenopame KoauuecTBo yacoB DJIeKTPOHHbBIE
(undposbie)
n/  pa3iesoB U TeEM Becer Koutpoabn  IIpakruyeck
oOpa3oBaTe/ibHbIE
n | NporpamMmabl 0 ble padoThbI ue padoThbl
pecypchl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOIIET0 MHUPa
DUBIKA - HAVKE O bubnmoreka [IOK
W3HKa - H
1.1 IBHDOIe e 2 https://m.edso0.ru/7f416
pupoa 194
DusHIeCKIe bubmuorexa [JOK
1.2 2 1 https://m.edso0.ru/7f416
BEJIMYUHBI
194
EcrecTBeHHOHayuH bubnuoreka [JOK
1.3 b1ii MeTOR 2 1 https://m.edso0.ru/7f416
MMO3HAHUSA 194
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2.1 p 1 https://m.edso0.ru/7f416
BEIECTBA
194
JIBrkenue u bubmuorexa [JOK
2.2  B3aMMOJIEICTBHE 2 1 https://m.edso0.ru/7f416
YaCTHI[ BEIECTBA 194
ArperarHble bubmuoreka [JOK
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BEIECTBA 194
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IBIDKEHHUE
194
MHeomis. Macea bu6nuoreka [IOK
3.2 CpHHA, Maced, 4 1 https://m.edsoo.ru/7f416
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194
but6mmoreka [IOK
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194
Hroro mo pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
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[laBiieHue.

I1
:}f?}j;: bu6nuoreka [IOK
41 " ,,H 3 https://m.edso0.ru/7f416
TBEPIBIMU TEIIAMH,
194
KHUJTKOCTSIMH U
razamu
Janenue bu6nuoreka [IOK
4.2 5 https://m.edso0.ru/7f416
KUJIKOCTH
194
Armoceproe bu6nuoreka [IOK
4.3 P 6 https://m.edso0.ru/7f416
JIaBJICHHUC
194
JeicTBue
JKUJKOCTH U Ta3a Ha bubmmorexa LIOK
4.4 A ) 7 1 3 https://m.edso0.ru/7f416
MOTPY>XKEHHOE B
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HHUX TCJIO
Utoro no pazneny 21
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PaGora it bubnuorexa [JOK
51 3 1 https://m.edso0.ru/7f416
MOIITHOCTH
194
MpocTiie bubmmorexa [JOK
52 P 5 1 https://m.edso0.ru/7f416
MEXaHU3MBI
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53 e 4 1 1 https://m.edso0.ru/7f416
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1.1 Crpoenue n 7 bubnuorexa [IOK
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https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

dsoo.ru/ffo

alaed
bubnmore
Huepuusa. Macca — ka LIOK
15 Mepa HHEPTHOCTH TeJ hitps://m.e
dsoo.ru/ffo
a0cl10
bubnmore
[TmoTHOCTH BemIECTBA.
ka [IOK
16 Pacuer maccel 1 httos://m.e
o0bema Tesa 1o ero e
dsoo.ru/ffo
IJIOTHOCTH a0fee
JlaGopaTopHnas pabota
17 «Omnpenenenue
IUIOTHOCTH TBEPIOTO
TeIa»
bubnmore
Pemienue 3agad mo ka [IOK
18 teme "I1n0THOCTE https://m.e
BeriecTa" dsoo.ru/ff0
al23c
Cuna kak
XapaKTepUCTHKA
19 B3aNMOIENCTBUA TEII.
Cuna ynpyroctu.
3axoH ['yka
JlaGoparopHas paboTa
«M3yyenune
3aBUCHMOCTH
20 pacTsHKeHHUS
(medopmarun)
MPYKUHBI OT
MPUJIOKEHHON CUIIBI»
21 SIBIIeHNE TATOTCHMS.
Cuna TshKecTH
CBs3b MEXy CUIION bubnuore
TSKECTH U Maccou ka [JOK
22 tena. Bec Tena. https://m.e
Pemenue 3agay mo dsoo.ru/ff0
teme "Cuia Tsoxect"” al778
23 Cua TsShKecTH Ha bubmuore
JIPYTUX IUIaHETaX. ka [JOK
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

duznyeckue https://m.e
XapaKTePUCTHKH dsoo.ru/ffo
IUIAHET a1502
bubnuore
H3mepenue cu. ka LIOK
24 e https://m.e
dsoo.ru/ff0
al8cc
bubnuore
ka [JOK
25 DecTem htt;://m.e
Hesecomocts
dsoo.ru/ffo
al77g
CrnosxeHue AByX CHII, bubnuore
HallpaBJICHHBIX 10 ka [JOK
26 OJTHOH MPSIMOA. https://m.e
PaBHozelicTByrOIIAs dsoo.ru/ffo
CHII ala70
Pemenue 3amay no
97 TeMe )
"PaBHOnEliCTBYIOIIAS
cun”
bubnuore
Cuna tpeHus u eé ka [JOK
28 Bujibl. TpeHue B https://m.e
NPUPOJIC U TEXHUKE dsoo.ru/ffo
alb9c
JlaGoparopHas paboTa
«yrenme bubnuore
3aBHCUMOCTH CHIIBI xa LIOK
TPEHHSI CKOJILKCHHS OT
29 CHUTBI JTABJICHUS U https://m.e
Xapakrepa dsoo. /AT
alcc8
COIPHUKACAIOLIUXCS
ITIOBEPXHOCTEMN
Pemenue 3agaq Ha
30 ornpezeneHue
PaBHOACHCTBYIOLICH
CHJIBI
Pemenne 3amau no bubnuore
31 temaM: «Bec Tenay, ka [JOK
«['paduueckoe https://m.e
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https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

U300paKEHUE CHID», dsoo.ru/ffo
«Cuiiby, alde0
«PaBHOAEHUCTBYIOIIAS
CHIT»
KontponbsHas padora
110 TEMaM:
«MexaHnueckoe
32 IBIKEHHE», «Macca,
IJIOTHOCTBY, «Bec
tenay, «I'paduueckoe
HU300paKCHHUE CHID»,
«Cuabn»
bubmmore
Hasnenune. CriocoObl ka [JOK
33 YMEHbBIICHUS U https://m.e
YBEJTMUYCHUS IaBICHHSI dsoo.ru/ffo
a20a6
bubmmore
JlaBleHue rasa. xa LIOK
3aBUCHMOCTD
34 https://m.e
JIaBJICHUS ra3a OT
00BEma, TeMIepaTypbl dso0.1u/ff0
’ a2376
bubmmore
He”pez[aqa TABJICHUS xa LJOK
35 TBEPABIMU TETaMH, https:/m.e
JKUJKOCTSMH U Ta3aMH.
3akoHn Ilackans ds00.1u/ff0
a25b0
bubnmore
JlaBneHue B KUIKOCTH xa [IOK
36 u rvase, BBI3BAHHOE httos://m.e
JIEUCTBUEM CHJIBI _pidsoo.ru 150
TSDKECTH —W
Pemenue 3agau nmo bubuiore
ka [{OK
teMe «JlaBneHue B
37 https://m.e
JKUJIKOCTH U Ta3e.
3akon Ilackansay» dsoo.nu/H0
a2826
bubnuore
CooOmaromuecs ka LIOK
38 cooy s https://m.e
dsoo.ru/ffo
a2970
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970

bubauore

lMuppaBamaeckuii ka [JOK
39 npecc https://m.e
dsoo.ru/ffo
a3136
ManomeTpsl.
40 [MopuraeBoit
JKHJKOCTHEIM HAcOC
bubaunore
ATtMocdepa 3emiu u xa ITOK
41 MPHHIHHBL CC https:/m.e
CYIIIECTBOBAHHMSI ds00.1u/ff0
aZbba
bubauore
Bec Bo3nyxa. xa TJOK
42 Ammocheproe https://m.e
JlaBJICHUE ds00.ru/ff0
aZbba
Wsmepenue bubnuote
43 aTMochepHOro Ka HOK
naBieHus. OmbIT https://m.e
Toppuuenm dsoo.ru/ff0
a2da8
3 bubmunore
aBHCHMOCTD o oK
44 ;Ilr;gg);f I:)(T)F:LICOTLI https://m.e
HaJ| yPOBHEM MOPSI dsoo.ru/ff0
azfcd
Bbapomerp-anepon. bubnuore
ka [JOK
ATMocdepHoe
45 JaBJIEHUE HA https://m.e
Pa3TUYHBIX BBICOTAX dsoo.ru/ff0
azfcd
Pemenne 3amau mo
46 teme " ATMocdepHoe
nmasieHne"
. bubnuore
JlelicTBHE KUIKOCTH U
ka [JOK
47 ra3a Ha TOTpy>KEHHOE e
B HHX TEJIO. p
ApxuMeIoBa cHiia dsoo.ru/ffo
a3276
48 JlaGoparopHas paboTa EuGanore
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https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

«Onpenenenue
BBITAJIKABAIOLICH
CHUJIBL, JCUCTBYIOLICH
Ha TeJI0, IOTPYKEHHOE
B )KMJIKOCTb»

ka [{JOK
https://m.e
dsoo.ru/ffo
a33fc

JlaboparopHas pabota

10 TEME bubnuore
«HccnenoBanne ka [{JOK
49 3aBMCHMOCTH Beca https://m.e
Tesa B BOJE OT 00bEMA dsoo.ru/ffo
MOTPYXEHHOU B a3b14
JKUJIKOCTb YaCTH TeJIay
bubmmore
ka [JOK
50 [TnaBanue Ten https://m.e
dsoo.ru/ffo
a3ad6
JlaGopaTtopHnast pabota
"KoHcTpynpoBanue
apeoMeTpa uiu
51 KOHCTPYMPOBaHUE
JIOJIKU U OTIpeZieNieHue
eé
rpy30H0abEMHOCTH"
Pemenne 3anay mo
TeMaM: «lImaBanue bubnuore
CyZIOB. ka [{IOK
52 BosnyxoriaBanuey, https://m.e
«JlaBneHue TBEpIbIX dsoo.ru/ffo
TeJ, )KUAKOCTEN U a3654
ra3oBy»
KonTponpHas padora
53 o Teme «JlaBienue
TBEPJBIX TE,
JKUAKOCTEN M Ta30BY
bubnuore
ka [{IOK
54 Mexanudeckas pabora https://m.e
dsoo.ru/ffo
a3f82
55 MomnocTts. EquHunel Bubnuore
MOIIIHOCTH ka [JOK
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https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

https://m.e

dsoo.ru/ffo
a3f82
Y pok-uccieoBaHmue
56 "Pacuér MOI_EIHOCTI/I, 1
pa3BUBacMOU TIpH
MobEME T10 JIeCTHHUIIE"
[TpocThie MEXaHU3MBI.
57 Prruar. PaBHOBecHe
CWJI Ha pblyare
Poluaru B TEXHHKE,
OBITY U IPUPOJIE. bubmiore
58 JlaGopaTopHnas pabota 05 If:?t LiO//Ir{n e
«MccnenoBanue ' BS./M.
yCJIOBI/Ig paBHOBECHS L CH L
a4r8e
phraara
bubnmore
Pemienue 3agad mo ka [IOK
59 TeMe «Y CIIOBHS https://m.e
paBHOBECHS pblYara dsoo.ru/ffo
a48a6
Koadduunent
MOJIE3HOTO JEUCTBUS
MexXaHu3Ma.
60 JlaboparopHas pabota 0.5
«3mepenune KII/]
HAKJIOHHOM
IIJIOCKOCTH
bubmmore
Pemenne 3agau mo ka [JOK
61 teMe "Pabora, https://m.e
MoIHOCTh, KIT/T" dsoo.ru/ffo
a4c48
MexaHudeckas bubanore
SHEprus. ka [IOK
62 Kunernueckas u https://m.e
[IOTEHIMAIbHAS dsoo.ru/ff0
SHEPrUs a4252
3aKOH COXpaHEeHUs bubamore
N ka [IOK
63 MEXaHUYECKOM
SHEPTUHU hitps://m.e
dsoo.ru/ffo
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https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

Y POK-3KCIIEPUMEHT IO

a4360

TeMe
"DKCepUMEHTAIbHOE
onpeieNeHue
U3MCHEHUS
64 KUHETHYSCKON U 1 1
MOTEHIINAILHOMN
SHEPTHH MPHU
CKaThIBAHHMH TEJIa 110
HaKJIOHHOM
IIocKkocTH"
KonTponpsHas padora
65 o TeMe «Pabora u 1 1
MOIIIHOCTb. DHEPTHUS
Pe3epBHbIil ypoK. bubamore
ka [{JOK
66 PaGora ¢ Tekcramu 1o 1 httos://m.e
Teme "MexaHndecKkoe l
- dsoo.ru/ff0
adeeb
PesepBHbIit ypok. bubnuore
Pabota c Texctamu 1o ka [[OK
67 teme "JlaBneHue 1 https://m.e
TBEPIBIX TEJ, dsoo.ru/ff0
JKUJIKOCTEN 1 ra3oB" adffe
PesepBHBIi ypOK.
68 PaGora ¢ Tekcramu o 1
teme "Pabora.
MomiHocTts. DHeprus"
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TIPOT'PAMME
8 KJIACC
Konu4yecTBo yacos DJIeKTPOHHDBIE
Nenn/m | Tema ypoka Bcer KoHTpoJbH Mpaxru  Mara ug([)pom)le
o Lie paﬁon,l yecKue HU3YyYCHUHA oopa3oBaTelib
padoThI Hble pecypchbl
1(1)::(?;::1/61:;1 bubmmoreka
1 MOJIEKYJISIPHO- 1 LOK
KAHETUIECKOU TEOPUH hitps://m.edsoo
ru/ff0a5256

U UX OIIBITHBIC
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https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

MMOATBCPIKACHUSA

Macca u pazmep
aTOMOB M MOJIEKYJI

Mogaenu TBEpIOTO,
KHUJIKOTO U
ra3z000pa3HoOro
COCTOSIHUH BEIECTBA

Bubmnoreka
ILHOK
https://m.edsoo
.ru/ff0a540e

OObsICHEHUE CBOMCTB
TBEPAOTO, )KUIAKOTO U
ra3o000pa3HoOro
COCTOSIHUH BelllecTBa
Ha OCHOBE
IMOJIOKESHHUH
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU

Kpucrammuueckue u
amopdHbIe TeIa

CMauuBaHue 1
KalnWJUIIPHOCTb.
IToBepxHOCTHOE
HaTsDKCHUE

Temnosoe
paclipeHue u
coKkatue

bubnnoreka
LHOK
https://m.edsoo
.ru/ff0as5800

Temnepatypa. CBsi3b
TeMIepaTyphl Co
CKOPOCTBIO TEIIOBOTO
JIBYDKEHUS YaCTHUIL

10

BryTtpennss sHeprus.
CrniocoObl H3MEHEHUS
BHYTPEHHEHN SHEPIUU

Buasr TCILIONCpeaAaIn

11

VYpok-koHpepeHus
"IIpakTueckoe
HCIIOJIb30BaHNE
TEIUIOBBIX CBOICTB
BELIECTB U
MaTepHraoB B LHEIAX
sHeprocoepekeHus "

12

KoanuecTBO TETUIOTHI.
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https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

13

14

VY neiapHas
TEIIOEMKOCTD

VYpaBHenue
TEIUIOBOro OanaHca.
TemmooOmeH u
TEIJIOBOE paBHOBECHE

JlaGopaTopHas pabota
"UccneqoBanue
SIBJICHUS
TEII000MEeHa pu
CMEIIIMBAaHUN
XOJIOAHOU U ropsiyeit
BOJBI"

15

Pacuer xonuuecTBa
TEIIOTHI,
HEOOXOIMMOr0 IS
HaneBaHI/IFI TCJIa U
BBIACTISICEMOI'O UM HpI/I
OXJIAXKIEHUHU

16

Jlaboparopnas pabota
"Onpenenenue
YAEIbHOU
TETIOEMKOCTH
BemecTna"

17

18

19

20

21

DHeprus TOIINBA.
VenpHas TemiaoTa
CropaHus

IInaBnenue u
OTBEPAECBAHUE
KPUCTAJUTMYECKHUX
TeNl. Y nenbHas
TEMI0TAa TUIaBICHUS

JlaGopatopHnas pabora
"Onpenenenue
YAETbHON TEITOTHI
IJIaBJIeHuA npaa"

[TapoobpazoBanue u
KOHJICHCAIIHS.
Ucnapenue

Kuneunune. Y genpHas
TEIUIOTa

bubnuoreka
HOK
https://m.edsoo
ru/ff0a71d2

bubnuoreka
HOK
https://m.edsoo
ru/ff0a72fe
bubnuoreka
HOK
https://m.edsoo
.ru/ff0a740c

Bubianoreka
1HOK
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c

22

23

napooOpa3zoBaHus U
KOHJICHCAIIHH.
3aBUCHUMOCTD
TeMIepaTypbl
KHIICHUS OT
aTMOC(EpPHOTO
JaBIICHUS

Brnaxnocts Bo3ayxa.
JlaGopaTopHas pabota
"Onpenenenue
OTHOCHUTEIIEHOM
BJIQKHOCTH BO31yxa"

Pemenue 3aau Ha
omnpeaceHue
BJI&KHOCTH BO3/yXa

https://m.edsoo
.ru/ff0a786¢

Bubmnoreka
HOK
https://m.edsoo
.ru/ff0a7628

24

[IpunHiuns paboThl
TEIIOBBIX
nsurareneid. [Taposas
TypOuHa. /[Burarens
BHYTPEHHET 0
CTOpaHHUs

25

KII/ TermoBoro
nBurareisa. TenjaoBnie
JIBUTATEIIN U 3alllUTa
OKpYXarouen cpeibl

bubnuoreka
ILHOK
https://m.edsoo
.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
MIpeBpaIeHUs
OHCPTHUH B TCIIJIOBBIX
npolreccax

27

ITonroroBka K
KOHTpPOJIbHOM paboTe
o TeMe ""TermIoBeie
sBiaeHUS. I3MeHeHe
arperaTHbIX
COCTOSHUM BelecTBa"

bubnunoreka
ILHOK
https://m.edsoo
.ru/ff0a83f2

28

KonTponbhas padbota
no TeMe ""TermIoBeie
sBiaeHus. MI3MeHeHnune
arperaTHbIX
COCTOSHUM BelecTBa"

bubmmoreka
HOK
https://m.edsoo

.ru/ff0a86ae

29

DJeKTpu3anus Tell.
JBa pona
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https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

30

31

32

33

34

35

36

37

38

AIEKTPUUECKUX
3apsi0B
Ypok-uccrnenoBanue
"DnexkTpuzanus Ten
MHIYKUUEH U IIPU
COMPUKOCHOBEHUH"

BsaumogeiictBue
3apSOKCHHBIX TEll.
3akon Kynona

DJIEKTPUYECKOE TOJIE.
HanpsxkeHHOCTD
3JIEKTPUYECKOTO
noJist. [Ipuniun
CyNEPHO3ULINI
BJIEKTPUYECKUX MOJIEH
Hocutenu
AJIEKTPUYECKUX
3apsI0B.
DneMeHTapHbIN
3apsn. CtpoeHue
aToma

[IpoBonHMKY U
TUDJICKTPUKU. 3aKOH
COXpaHEHHUS
ANEKTPUUYECKOTO
3apsna

Pemenue 3anau Ha
IIPUMEHEHHE CBOWICTB
AIEKTPUIECKUX
3apsI0B
DIEeKTPUUYECKH TOK,
YCIIOBHSI €TO
CYLIECTBOBAHHS.
Hctounnku
ANEKTPUYECKOTO TOKa

JeiicTBus
AIEKTPUIECKOTO TOKA

Ypoxk-uccienoBanue
"JleticTBue

Bbubmnoreka
HOK
https://m.edsoo
ru/ff0a87e4

bubnnoreka
LHOK
https://m.edsoo
.ru/ff0a8ala

bubnnoreka
ILHOK
https://m.edsoo
.ru/ff0a8ef6

bubnnoreka
ILHOK
https://m.edsoo
.ru/ff0a90cc

bubnuoreka
HOK
https://m.edsoo
.ru/ff0a95a4

bubnuoreka
HOK
https://m.edsoo
.ru/ff0a96b2
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https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

QJICKTPHUYICCKOIO I10JIA
Ha NPOBOJHUKH U

TUBJIEKTpUKN"
. Bbubnuoreka
DNEeKTPUUYECKHI TOK B
39 MeTallJIax, KUIKOCTIX LOK
" rasax > A https://m.edsoo
.ru/ff0a9838
40 DnexTpuueckas Lenb
1 e€ COCTaBHbBIC YaCTU
Cuuia Toxa.
bubnuoreka
Jlaboparopnas pabota
41 "U3mepenue u 0.5 LOK
er mf OBaHHE CUJIbI | https://m.edsoo
peryimp ru/ff0aghd6
TOKa
DnekTpruyeckoe
L bubnnoreka
BonwsT™meTp.
42 JlaboparopHas padborta 0.5 LOK
"I/ISME eHie N P ' https://m.edsoo
P ru/ff0ade14
peryJIHpOBaHUE
HarnpspKeHus"
C
0 OEEST:;EZHHG bubnmnoreka
43 Yp eJ'II)IIr[IOG . HOK
COIL OTHBICHILE https://m.edsoo
P ru/ff0aa738
BeIIeCTBa
JlaGopatopHnas pabora
"3aBUCHUMOCTD
AIEKTPUIECKOTO bubnuorteka
CONPOTUBJICHUS HOK
44 1
MPOBOJIHUKA OT €ro https://m.edsoo
JUIMHBI, TIIOIIATH .ru/ff0aa738
MOTICPEYHOTO CEUCHHUS
u MaTtepuana”
3aBHUCHUMOCTD CHJIBI bubnuoteka
45 TOKa OT HAIIPSKEHHUS. HOK
3akoH Oma st https://m.edsoo
y4JacTKa [enu .ru/ff0aad4a
JlabopaTopHas pabota bubnuoteka
"UccneqoBanue ITOK
46 1
3aBUCHMOCTH CHJIBI https://m.edsoo
TOKa, UAYIIEro Yepes ru/ff0aa04e
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https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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https://m.edsoo.ru/ff0aa04e

pe3ucTop, ot
COIIPOTUBIICHUS
pe3ucropa u
HanpsHKeHUs Ha
pesucrope"

IlocaenoBarenbHOE U

47 napasuieIbHOS
COEIMHEHNS
MTPOBOHUKOB
JIaboparopHas paboTta
"H
C cI: OgePKa P bubmmoteka
JIOXKEHHUS
48 HAMPSOKEHUH TIPH LIOK
HOCJII)e OBaTeJ'ILII){OM https://m.edsoo
; .ru/ff0aaas8
COCJIMHEHUH JIBYX ur
pe3uctopos”
JlaboparopHast paboTta
"[IpoBepka mpasuiia Bubmmorexa
49 JUISL CHJIBI TOKA MPH 1IOK
napajieIbHOM https://m.edsoo
COEIMHEHUH .ru/ff0aadle
pe3nucropos”
Pemrenue 3agad Ha
IIPUMEHEHUE 3aKOHA bubmmotexa
50 Ol?\Ja 15l PA3TUYHOTO LIOK
coe IfHeHl;g https://m.edsoo
. .ru/ff0aaf8a
MIPOBOTHUKOB U
bubnuoreka
Pabora 1 MOIIHOCTH
HOK
51 SIIEKTPHYECKOTO TOKA.
3axon Jxoyis-JIeHma https://m.edsoo
g i .ru/ff0ab124
J1ab
" A00paToptia paoota bubnunoreka
Omnpenesnenue
52 abO0ThI ¥ MOILITHOCTH LIOK
I;nem quCK(I)HrO https://m.edsoo
"p .ru/ff0ab3e0
TOKa
BHeKTpI/gIeCKHe 1(S1078 U
U IIOTPeOUTEIN
53 3JIeI<Tp1/1qec1<0171 LOK
JHE rin B OBIT https://m.edsoo
; ’ ru/ff0ab660
KopoTtkoe 3ambikanmne
54 IToaroToBKa K Bbubnuoreka
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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55

56

57

58

59

60

61

KOHTPOJILHOM padoTe
10 TEME
"DOnexTpuueckue
3apsibl. 3apsHKEHHBIC
Tella U BX
B3aUMOJICICTBHA.
IlocTosiHHBIN
AIEKTPUUYECKUNA TOK"

KonTponbnas pabora
10 TEME
"DreKTpuUecKre
3apsibl. 3apsKEHHbIE
Tena u uxX
B3aUMO/ICVCTBHUS.
ITocTosiHHBIH
AIEKTPUUYECKUN TOK"

IlocTostHHBIE
MAar"uThl, UX
B3aUMO/JIENICTBHE

VYpok-ucciaenoBanue
"N3y4yenue nosen
MOCTOSIHHBIX
MarHuToB"

MarsuTHOe MoJe.
MarsuTHoOe noje
3eMJIH ¥ ero 3HaYeHHUE
IUTSL S)KU3HU Ha 3eMiie

OmnsIT Dpcrena.
MarsuTHoOe noje
AJIEKTPUYECKOTO TOKA
MarauTHoe noJje
KaTyILIKHA C TOKOM

[IpumeHenne
3JIEKTPOMArHuTOB B
TEXHHUKE.
JlaGopatopHnas pabora
"N3y4yenue neicTBus
MarHUTHOTO TIOJIS Ha
IIPOBOJIHUK C TOKOM"

DNEeKTPO/IBUTATENh
HOCTOSSHHOT'O TOKA.
Hcnonn3oBanne

0.5

IHOK
https://m.edsoo
.ru/ff0abd2c

bubnuoreka
LHOK
https://m.edsoo
ru/ff0abea8

bubnnoreka
LHOK
https://m.edsoo
.ru/ff0ac3d0
bubnnoreka
LHOK
https://m.edsoo
.ru/ff0acOba

bubnnoreka
LHOK
https://m.edsoo
ru/ff0acld?

Bbubnnoreka
HOK
https://m.edsoo
ru/ff0ac74a

Bubianoreka
1HOK
https://m.edsoo
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https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

62

63

64

65

66

67

68

AIEKTPOABUTATENCH B
TEXHUYECKUX
YCTPOMCTBAX U HA
TpaHCIOpTe.
JlaGopaTopHas pabora
"KoncrpyupoBanue u
n3ydeHue paboThl
aieKTpoaBUrarens'”

OnbiThl Papajes.
3akoH
3JICKTPOMArHUTHOM
unaykuuu. [Ipasuio
Jlenna

DJeKTpOreHeparop.
CrniocoObI mony4eHus
AIEKTPUUECKON
SHEPTUH.
DNEeKTPOCTaHIMU Ha
BO300HOBJISIEMBIX
HMCTOYHUKAX SHEPTUU

IloaroToBka k
KOHTPOJILHOM paboTe
10 TEME
"DNeKTpUUeCcKue 1
MarHuTHbBIE ABJIeHUS"

KonTponbnas pabota
10 TEME
"DyeKTpUUeCcKue U
MarHuTHbBIE ABJIeHUS"

PesepBHbIii yPOK.
Pabora ¢ TekcTamu 1o
teme "TennoBkie
SIBJICHUS"

PesepBHbIii yPOK.
PaGora ¢ TekcTamu mo
teMe "[locTossHHBII
AIEKTPUUYECKUN TOK"

PesepBHbIii yPOK.
Pabora ¢ TekcTamu 1o
TeMe "MaruuTHbIE
SABJICHHU"

.ru/ff0ac86¢

bubnnoreka
LHOK
https://m.edsoo
.ru/ff0acb14

bubmnnoreka
ILHOK
https://m.edsoo
ru/ff0accbe

Bbubnnoreka
HOK
https://m.edsoo
.ru/ff0acdc6

OBIIEE KOJMYECTBO

68

14.5
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

YACOB I10 ITPOTPAMME

9 KJIACC

KoauuyecTBO 4acoB

DJIeKTPOHHbBbIE
Ne IlpakTn ara nuppoBbIe
n/n Tema ypoka Beer | KonTpoakn qel;me II/I[3y‘leHI/ISI 06[()1;I;OB3TEJII>H
0 ble padoThbI paGoTEI bIe pecypesI
1 MexaHnnueckoe JBHKEHUE. 1
MartepuanbpHas TOUKa
bubnmnoreka
Cucrema orcyera. ITOK
2 OTHOCHUTEILHOCTD 1 hitps://m.edsoo.r
MEXAHUYECKOTO IBUKCHUS 0 /ffOé q 47' 4 :
bubnmnoreka
3 PaBHOMEpHOE npsIMONIMHENHOE 1 HOK
JBUKCHHE https://m.edsoo.r
u/ff0ad19a
HepasromepHoe
4 MPSIMOJIMHEIHOE IBHKEHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTh
. bubnmnoreka
IIpssMonuneiHoe TIOK
) PaBHOYCKOPEHHOE JIBUYKEHUE. 1 hitps:/m.edsoo.r
¥cxoperie u/ff0adBda
CkopocTh IpsIMOJIMHEHNHOTO
6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'paduk ckopoctu
JlabopaTopHas pabota I
"OnpeneneHne yCKOpeHus TTOK
7 Teja MpU paBHOYCKOPEHHOM 1 1 hitps://m.edsoo.r
JBUKCHUH '1'10 HAKJIOHHOMN U /ffO;':l db18
IJI0CKOCTH -
CBobosHOe najieHue Ted.
8 1
OnbiThl ["anmnes
PaBHOMeEpHOE nBMXKEHUE IO EuGImoTexa
okpyxkHocTH. [lepuon u ITOK
9 4acToTa O0OpaIleHHUs. 1 https://m.edsoo.r
JInneiHas u yriaosas 0 /ffOéel?l 5 '
CKOpPOCTH D
10 LlenTpocTpemMuTenbHoOE 1
YCKOpEHHUE
bubnmnoreka
11 [IepBe1it 3ak0oH HproTOHA. 1 HOK
Bekrop cuibl https://m.edsoo.r
u/ff0ae612
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612

Bubianoreka

12 Bropoii 3akon HeroTona. HOK
PaBHoeiicTByOIIAs Criia https://m.edso0.r
u/ffOae72a
bubnuoreka
13 Tperuii 3akon HerotoHa. HOK
Cyrnepro3uius Cuil https://m.edsoo.r
u/ff0ae982
bubnuoreka
Pemenue 3aga4d Ha
14  npuMeHeHHE 3aKOHOB IthK
Hefotoma ttps://m.edsoo.r
u/ff0aeb6e
bubmnnoreka
15  Cuna ynpyroctu. 3akoHn ['yka E{g}f //m.edsoo.r
u/ffOaeca2
16 Pemenne 3amad mo teme
«Cuna ynpyroctu»
Jlaboparopuas pabora EI/IO61JEI/IOTCK8.
17  «OmnpeneneHne KeCTKOCTH hitps://m.edsoo.r
HPYAHBD u/ff0aee28
bubnuoreka
HOK
18 Cuna Tpenus https://m.edsoo.r
u/ff0af738
bubmnoreka
19 Pemenne 3agay mo teme 1HOK
«Cua TpeHus https://m.edsoo.r
u/ff0afa26
Jlaboparopnas pabota bubmorexa
20  "Ompenenenue ko3P durpieHTa LOK
o https://m.edsoo.r
TPEHUS CKOJBKEHHS u/ffOaf8he
bubauoreka
'I')GHIGHI/IG 3a7a4 10 TEME ITOK
21 3akoHsl HeloTOHA. CI/ma" https://m.edsoo.r
ynpyroctu. Cuia TpeHus u/ffOafbse
Cuna TSHKECTH U 3aKOH bubnuoreka
0p | BCEMHPHOTO TATOTEHHS. HOK
YckopeHue cBOOOAHOTO https://m.edsoo.r
MMafeHns u/ff0af044
VYpok-koHpepeHus
"JIBM>KEHHE TEJ BOKPYT
23  TPaBHUTAIMOHHOTO IICHTPA
(Conmueunas cucrema).
I'amaxTukn"
24 | Pemrenue 3amad 1o TemMe Bbubnmnoreka
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https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

"Cuia TSHKECTH U 3aKOH HOK

BCEMUPHOTO TATOTCHHS" https://m.edsoo.r
u/ff0af5f8
bubnuoreka

IlepBas kocMuueckas
HOK

25  ckopoctb. HeBecomocTs n .

N https://m.edsoo.r

perpy u/ff0af33c

PaBHOBecue MarepuanbHON

N bubnuoreka

TOYKHU. AOCOTIOTHO TBEPAOE 110K

2 | e Pz o
P u/ff0afe36
BpaIieHus
27 MowmeHT cunsl. L{eHTp

TSDKECTH
bubnmoreka

Pemenne 3amad mo Teme TIOK

28 Tﬁ?xiﬁ cuib. Lientp https://m.edsoo.r
u/ffob02b4

[ToaroroBka K KOHTPOJILHOM bubnuoreka

29 pabote 1mo Teme HOK

"MeXaHUYECKOE JBUKECHHE. https://m.edso0.r

Bzaumopeiicteue tea" u/ffob0408
bubnmoreka

KonTponbHas pabora mo Teme

" HOK

30 "MexaHUYeCKOe ABMKCHHE. )

Bzaumoneiicteue Ten" https://m.eds00.r

A u/ff0b06ec
Nmnynec Tena. Umnynsce bubnmnoreka
3p  CWIBL 3aKOH COXpaHEHHUs HOK

UMITyJIbCca. YIIPyroe u https://m.edsoo.r

HEYIPYroe B3auMOJICHCTBUE u/ffob07fa
bubnuoreka

Pemenwue 3ana4 nmo Teme

32 "3akoH COXpaHEHUs LOK
- Hbca,,p https://m.edsoo.r
4 u/ffob096e
VYpok-koHpepeHus
33  "PeakTuBHOE ABMKEHHUE B

MPUPOAE U TEXHUKE"
bubnuoteka

Mexanunueckas paboTa u HOK

34 .

MOIIHOCTb https://m.edsoo.r
u/ff0b0a84
bubnuoreka

35 PabGora crIbl TSDKECTH, CHITBI HOK

YIIPYTOCTH U CHIIBI TPEHUS https://m.edsoo.r

u/ffob0db8

36

Jlaboparopnas pabota
«Omnpenenenre paboThl CUIIBI
TPEHUs IIPU PAaBHOMEPHOM
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

JBUKEHUH Tena M0
TOPHU30HTAIILHOU
ITOBEPXHOCTU»

CBs13b HEpruu U paboTHI.

37
[ToreHumanpHas 3Heprust
bubnmnoreka
Kunernueckas sneprus.
. HOK
38  Teopema 0 KHHETHYECKOU )
e https://m.edsoo.r
b W/f0b0c3?2
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
bubnmnoreka
JlaGopaTopHas paboTta ITOK
* 2(1:1(3 y:lie;f;::ll{(?{?nn» https://m.edsoo.r
P P u/ffob12fe
bubmmotexa
KomnebarenpHoe ABMXEHUE U 1HOK
41 .
ero XapaKTePUCTHKH https://m.edsoo.r
u/ff0b1858
bubnmnoreka
3aryxaromue KoieOaHusl.
42 | BreiHYXIEHHBIE KOJIEOaHUS HOK
Pegoi?:Hc ' https://m.edsoo.r
u/ff0b20f0
43 MaremaTuueckui u
MPYXUHHBIA MasTHUKA
VYpok-uccaenoBanue bubnuorexa
«3aBUCUMOCTH ITEpHOJA HOK
44 . .
KOJICOaHHIA OT JKECTKOCTH https://m.edsoo.r
NPY>KUHBI U MAacCCHI Tpy3a» u/ff0b197a
45 [IpeBparenne sHepruu Npu
MEXaHHUYECKUX KOJICOaHHSIX
JlabopaTopHas pabota bubnuorexa
«OrnpeneneHue 4acToThl U HOK
46 . .
nepuoja KojaeOaHui https://m.edsoo.r
NPY>KUHHOTO MasiTHUKA» u/ffOblaec
JlaGopatopHnas pabora EuGmoTeKa
«IIpoBepka HE3aBUCUMOCTH
47  mepuwoja KonebaHHii rpy3a HOK
HOpBeHIeHHOFO K HI/ITI/II) yOT’ https://m.eds00.r
A : u/ffob197a
MAacChI Tpy3a»
MexaHWYeCKHUEe BOJTHBI. bubnuoteka
48 CBoiicTBa MEXaHMUYECKUX HOK
BouH. [IpomonbHbIe U https://m.edsoo.r
MOTIEpPEYHbIE BOJTHBI u/ffob21fe
VYpoxk-koHpepeHus
49 "MexaHn4YeCKHE BOJIHBI B

TBEpAOM Teie. CelicMuueckue
BOJIHBI"
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https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

3BykK. PactipocTpanenue u

50
OTpa)K€HUE 3BYyKa
Ypoxk-uccienoBanue
51 | "HaOmroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTh!"
59 I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUN Pe30HAHC
bubnmnoreka
VYpoxk-koHpepeHuus
53  "VabTpa3Byk U HH(PPA3BYK B HOK
HOUPOLE 1 Tex K" https://m.edsoo.r
pupon u/ffob23ca
[ToaroroBka K KOHTPOJILHOM bubnuoreka
54 pabote mo Teme "3aKOHbI [HOK
CoXpaHeHHs. MeXaHHYECKHE https://m.edsoo.r
KoJieOaHUs U BOJIHBI" u/ff0b25f0
KonTponbhas padota no teme
"3aKOHBI COXpaHEHUSI.
55
Mexaandeckue KojaeOaHus u
BOJIHBI"
bubnuoreka
56 DNeKTPOMarHuTHOE TOJIE. HOK
DNEKTPOMAarHUTHBIC BOJHBI https://m.edsoo.r
u/ffOb2abe
57 CBoiicTBa 2NIEKTPOMArHUTHBIX
BOJIH
VYpoxk-koudepennus "[lkana
P (beper bubnmmoreka
ANEKTPOMATrHUTHBIX BOJIH.
HOK
58  Hcnonbs3oBanue _
3IIEKTPOMATHUTHBIX BOJIH IS https://m.edsoo.¢
PO ! g u/ffob2fe6
COTOBOM CBSI3U
Ypoxk-uccienoBanue
" P HOBE bubnmmoreka
N3ydeHne cBOMCTB ITOK
59  2IeKTpPOMAarHUTHBIX BOJH C )
MTOMOIIIbI0 MOOHMIIEHOTO https://m.edsoo.¢
" u/ffOb2c6e
TenedoHa
Pemenue 3agaq Ha
60 | OmMPeneneHue HacToThl
JUTHHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
bubnuoreka
DneKTpoMaruuTHas Ipupoaa
HOK
61  cBera. CKOpoCTh cBeTA. )
BosiHOBBIE CBOMCTBA CBETA hitps://m.eds0o.¢
u/ffob31d0
Hcrounuku cBera. bubnuoreka
62 [IpssMmonuneitHOE HOK
pacrpoCTpaHCHHE CBETA. https://m.edsoo.r
3armenust Cosanma u JIyHs u/ff0b3658
63  3aKoH OTpaXCHHS CBETA. bubnuoteka
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https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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3epkaina. Pemenue 3agaq Ha HOK
NPUMEHEHHE 3aKOHA https://m.edsoo.r
OTpaKCHHsI CBETa u/ffob38c4
bubnuoreka
64 [Ipenomiienue cBeta. 3aKoH HOK
pEeIOMIIEHHUS CBETa https://m.edsoo.r
u/ffOb3aea
[TonHnoe BHyTpeHHEE EuGImoTexa
OTpakKeHUE CBETA. ITOK
65 Hcnonb3oBaHWE MOJHOTO hitps://m.edsoo.r
BHYTPEHHETO OTPAKCHHUS B
ONITHYECKUX CBETOBOJIAX u/ffob3coe
JlaGopaTopHas paboTta
"UccnenoBanue 3aBUCUMOCTH
66  yria npenomieHUs CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpaHuiie "Bo3nyx-cTekno""
Ypok-koH(hepeHus
"Ucnonp30BaHme MOTHOTO
67/  BHYTpEHHEro OTpPaKCHUS:
CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBSI3b"
bubnuoreka
68 JIunzel. OnTHYecKas cuiia HOK
JIMH3EI https://m.edsoo.r
u/ffob3f2c
bubnuorexa
69 ITocTpoenue nzodpaskeHuii B HOK
JIMH3aX https://m.edsoo.r
u/ff0b444a
JlabopaTopHas pabota bubnuorexa
70 "Onpenenenue GoKycHOTO HOK
PacCTOSIHUS U ONITHYECKOM https://m.edsoo.r
CHJIBI COOMPAFOIICH JTMH3bI" u/ff0b4206
bubnuoreka
Ypok-koHbepeHIus ITOK
71  "Onrudeckue JTUH30BBIC https://m.edsoo.r
npubopsI u/ffOcOa7e
bubnuoteka
72 I'ma3 xak onTudeckas cucrema. 1HOK
3penue https://m.edsoo.r
u/ff0b4684
VYpoxk-koHpepeHus
73 "Hedextsl 3penus. Kak
COXPAaHUTH 3peHue"
Pasnoxxenue 6enoro ceera B bubnmnoreka
74 cnextp. OnbiTel HploTOHA. HOK

CrnoskeHue CeKTpaabHbIX

https://m.edsoo.r
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OBCTOB. HI/ICHepCI/Iﬂ CB€Ta

u/ff0c0f4c

JlaGopaTopHas pabota

"OMBITHI TIO PA3TIOKCHHUIO bubnmnoreka
75 0eJIoro CBETa B CIICKTP H HOK
BOCIIPUSTHIO [[BETA IPEIMETOB https://m.edsoo.r
[IPH UX HAOJIFOIEHUH Yepe3 u/ffOcOe2a
1[BETOBbIE (hUIBTPHI"
VYpoxk-nnpaktukym "BosiHOBBIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTephepeHIus 1
nudpakus’”
bubnmoreka
77 Omnsitel Pesepdopna u HOK
IUIaHEeTapHasi MOJIeITb aTOMa https://m.edsoo.r
u/ff0c12a8
78 [Tocrynater bopa. Monens
atoma bopa
bubnmoreka
Hcnyckanue u norjoieHne
HOK
79  cBera atromoM. KBaHTHLI. .
JluHeityaTbie CIEKTPbI https://m.edsoo.¢
P u/ffoc144c
bubnuoreka
YPOK-IpaKTUKyM
80  "HabGmromeHnwue CrieKTpoOB HOK
A " P https://m.edsoo.r
HeyCRani u/ff0c1550
bubnmoreka
" [HOK
81  PamnoakTHBHOCTH U €€ BHJIBI hitps://m.edsoo.r
u/ff0c1672
bubnuorexa
82 Crpoenue aTOMHOTO siipa. HOK
HyknouHas Mozesb https://m.edsoo.r
u/ff0c18ac
bubnmoreka
83 PagnoaxkTuBHEBIE HOK
npeBpatieHus. M3oTonsl https://m.edsoo.r
u/ffOclals
bubnuoteka
Pemenue 3agau no reme:
84 | "PammoakTHUBHBIE LOK
" https://m.edsoo.r
NpeBpatieHus u/ffOclb4a
85 | Ilepmon momypacmana
bubnuoteka
Ypok-koH(pepeHus ITOK
86 PanuoakTuBHBIE U3TyYeHUs 1?' hitps:/m.edsoo.r
MIPUPOJIC, MEIUIIMHE, TEXHUKE U/ff0c2126
SAnepHble peakuu. 3aKOHbI bubnuotexa
87
COXpaHEHUS 3apsJ0BOTO U [HOK
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MaCCOBOI'O YHUCEII

https://m.edso0.r

u/ff0c1c58
bubnmnoreka
DHeprusi CBA31U aTOMHBIX SIIEP. HOK
88 .
CBs13b MacChl M SHEPTUH https://m.edsoo.r
u/ffOcld7a
89 Pemenue 3agau no reme
"AnepHbie peakuun"
bubnuoreka
Peakuuu cunTe3a u neneHus
90 | sanpep. McTouHuKU SHEpPruu HOK
C):E)J?ﬁ o 11 3BE3 p https://m.edsoo.r
! ! u/ffocless
Ypok-koudepenmus " nepras
gp OHepreTuka. JeiicTBust
pPaJIMOAKTUBHBIX U3ITy4EeHUHN HA
JKHBBIC OPraHu3MbI"
[ToaroroBka Kk KOHTPOJIBHOU Eubmoreka
pabote 1mo Teme 10K
92  "DnekTpoMarHuTHOE IMOJIE. .
DNeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.r
" ’ u/ff0c223e
KBaHTOBEIC sIBIEHUSA
KonTponbHas pabora mo teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBanToBsic siBieHus"
[ToBTOpeHnue, 06001IEeHNE. bubmorexa
94  JlaboparopHbie pabOTHI IO LOK
Kypcy "B3aumopeiictue ten" https://m.edsoo.t
ypcy P u/ff0c245a
[ToBTOpEeHnue, 06061IEeHNE. bubnmnoreka
Pewrenne pacyeTHbIX U HOK
95 .
Ka4eCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.r
"TemoBble mpoiecch” u/ff0c2572
[ToBTOpeHnue, 060061IEeHNE. bubnmoreka
Pemrenne pacueTHsIX U HOK
96 .
KaueCTBEHHBIX 3a7a4 10 TeMe https://m.edsoo.r
"KIIJ] TeruoBeIx aBuraresiei” u/ff0c2a22
[ToBTOpeHnue, 06061IEeHNE. bubnuoreka
Pemrenne pacueTHbIX U HOK
97 .
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.r
"KIIJ snexkrpoycTaHoBOK" u/ff0c2b30
[ToBTOpenue, 0600IIEHNE. Bubmorexa
HOK
98 JlabopatopHble pabOTHI 1O )
Kypcy "CBeToBble sIBJICHUS" https://m.edso0.r
P u/ff0c2c52
IToBTOpenue, o0o0IIeHNE. bubnuotexa
99 | Pabora ¢ TekcTamMH 10 TEME LHOK

"3aKOHbBI COXpPAHEHUS B

https://m.edsoo.r
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https://m.edsoo.ru/ff0c2b30
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MmexaHuke"

u/ff0c2d6a

Bbubnuoreka
[ToBTOpenue, o0o0IIEHHE.
10 HOK
Pabora ¢ TekcTamMu o Teme 1 ]
0 "Koneb6aHus 1 BOIHBI" https://m.edso0.r
u/ff0c2e82
[ToBTOpeHue, 0600IIEHNE. Bubmorexa
10 HOK
Pabota ¢ TekcTaMu 110 TemMe 1 ]
1 "CBeTOBEI€E ABIcHUA" https://m.edsoo.r
u/ff0c3044
[ToBTOpenue, o6o0IIEHHE.
10 PalGora ¢ TeKCTaMH IO TEME 1
2 "KBanToBas u sepHas
¢duszuka"
OBHIEE KOJIMYECTBO HACOB 102 7
I10 ITPOTPAMME
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