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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (¢u3MKe Ha YpOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs COCTaBJIeHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeamera «Pu3uKay.

Copmepxanne  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TI'paMOTHOCTH OOYYAIOIIUXCS M OpPraHU3alMI0 M3Y4YeHUs (QHU3UKH Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo (u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHnuit DPI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4YeHMs, a  TaKkKe  MEXIIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX yUEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs.

[IporpammMa 1o ¢u3uKe yCTaHABIMBAET pacHpeiesieHre yuyeOHOro MaTepuala 1o rojam
oOyueHust (1o Kjaccam), HpeayaraeT NPUMEPHYIO IIOCIEJOBAaTEIbHOCTh H3YYEHUS TEM,
OCHOBAaHHYK0 Ha JIOTMKE pa3BUTHUSA NPEAMETHOIO COJCpXKaHHUA M y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 110 y4eOHOMY MpeIMETY.

®dusmka ABISETCS CUCTEMOOOPa3yIOIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, acTpoHOMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIseT Haubosee siCHble 00pa3lbl NPUMEHEHHs HAy4dyHOro MeToja
IIO3HAHUS, TO €CTh CII0C00a NOTYUYEeHUs JOCTOBEPHBIX 3HAHUM O MUE.

OnHa W3 TIIaBHBIX 337ad (U3MUECKOro 00pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHOH T'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
00ydaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPEIOJaracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

HAy4YHO OOBSICHATD SBJICHUS;
OILICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS;
MHTEPIPETUPOBATH JAHHBIE U UCIOJIb30BaTh HAYYHBIE 10KA3aTEIbCTBA IS TIOJYyUEHUS BBIBOJOB.

[lenu wm3yueHus (QU3MKUM HA ypOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogasanus ydebHoro npeamera «®Pusrka» B 00pa30BaTENIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yroLIMX OCHOBHbIE 00111€00pa30BaTENbHbIE IPOrPaMMBL,
yTBepkAEHHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3nKu:
npuoOpeTeHne HMHTepeca M CTPEMIICHHS OOYyYarolMXcsi K HAyYHOMY H3YUEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUN O HAYYHOM METOJe MO3HaHUs U (HOPMHUPOBAHHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUSI K OKPY’KaIOLIUM SIBJICHUSIM;
dbopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yuyeHUs OCHOB CTPOEHMSI MAaTE€pPHUU
U (QyH/IaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUNH O poiM (U3MKHU JUIsl Pa3BUTUS JAPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHii;



pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX cepax Oyaymied nmpodeccCHoHATbHOW AesTEIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K JaJIbHEHIIIEMy OOYYSHHIO B 3TOM HaIPaBJICHHH.
JocTmwkeHnne STHX 1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs 00€CIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a/1aY:
npUOOpeTeHNEe 3HAHMM O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npUOOpeTeHue YMEHHUIH ONMUCHIBATH U OOBICHATH (PU3MUECKHE SIBICHHUS C HCIOJIb30BaHUEM
MOJTYyYEHHBIX 3HAHU;
OCBOEHHE METOJIOB pELICHHs MPOCTEUIINX PacuETHBIX 3ajad C MCIHOJb30BaHUEM (U3MUYECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;
pa3BUTHE yMEHHMI HaOIIOaTh MNPUPOJHBIC SIBICHUS M BBINOJHSATH OIBITHI, JIabopaTOpPHBIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHUS C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;
ocBoeHue MpUEMOB paboThl ¢ HHPOpMaLKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATIU3 U KPUTUYECKOE OlIEHMBaHNE UH(OpMaIINH;
3HAaKOMCTBO €O cdepamMu TpOohecCHOHATBLHOM IEesATeNbHOCTH, CBSA3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJOTHUSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.
Ha w3yuenue ¢usuku (0a30BbI ypOBEHL) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1abopaTOPHBIX pabOT U OMBITOB HOCUT
peKOMEHIaTENbHBIA XapaKTep, YUYUTEIb JIeJaeT BbIOOp MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YYETOM MHIWBUAYAIBHBIX OCOOCHHOCTEN 00YYaroInXCs, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJaHUl, TpeIaraéMbplXx B paMKaX OCHOBHOI'O TOCYJapCTBEHHOTO »JK3aMeHa 1o ¢u3
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COJAEPKAHUE OBYYEHUA
7 KUIIACC

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

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

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cucTeMa €IMHHII.

Kak ¢u3uka u gpyrue ecrecTBEHHbIE HayKH M3y4aroT NpHupoay. EcTecTBeHHOHay4 HBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

MexaHuueckue, TeII0BbIe, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.

dusnueckue npruOOpsl U MpoLeaypa MPSIMBIX U3MEPEHHUH aHAIOTOBBIM B LU(GPOBBIM IPUOOPOM.
Jlabopamopuwvie padbomot u onvimeol.

Omnpenenenue 1EeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOsTHU.

W3mepenune 00bEMa KUIAKOCTU U TBEPIOTO TENa.

Onpenenenue pasMepoB MabIX TEl.

W3mepeHnue TeMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPhI.

[IpoBenenune uccienoBaHus MO NPOBEPKE T'MIOTE3bl: NAIBHOCTh MOJETA IIApUKA, MYIIEHHOIO

TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIle BHICOTA MyCKa.

Pa3nea 2. IleppoHavyaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxeHune dacTul] BemecTBa. CBsI3b CKOPOCTH JBHKEHHMS YacTUL[ C TEMIIEPATypOM.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M TBEPABIX
(KpucTayuinyeckux) Teia. B3aumocBs3b Mexay CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Habnronenue GpoyHOBCKOTO ABHKEHHMSL.
Habmronenue nuddysum.
Habmronienue siBieHnid, 00bACHAIOUNXCS MPUTSHKEHUEM WM OTTAIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopmnwvie padbomut u onvimol.

Ornenka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIIOJIb30BaHUEM (oTorpaduii).
OnbITh! IO HAOJIIOAEHUIO TEIIJIOBOTO PACIIMPEHHS ra30B.
OnbITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHHUS.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBHE TeJl.

Mexannyeckoe JABUKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBUkeHHE. (CKOpOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBHKEHHUM. Pacd€T myTH U BpeMEHU IBUKEHUS.
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SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHE Tesl Kak NpUYMHA W3MEHEHHS
CKOPOCTH JBHXKEHHMS Tel. Macca kak Mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtena. HeBecomocTs. CiiojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.

W3mepenune ckopocTy NPSIMOIMHENHOIO ABHXKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.

Habmoienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TEII.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSMOM.

Jlabopamopuwvie padbomut u onvimol.

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

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WIH [IapuKa [0 HAKIIOHHOW TJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.

OnbITE, JIEMOHCTPUPYIOLIHE 3aBHCUMOCTh DPACTSDKEHHUS (nedopmanuu) TPYKUHBI  OT
IIPUIIOKEHHOMN CHJIBI.

OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS OT Beca Tela U Xapakrepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiieHne TBEPABIX TeJl, ;KMAKOCTel U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUCHUSI J1aBlieHus. [{aBneHue raza. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBieHust TBEPABIMU TEIAMHU, XKUIAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTHueckne MamMHbBL. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
ryounsl.  [wapocratmueckuit  mapagokc. CooOmatomuecss cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAaHUS BO3IYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue atMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBuE )XUKOCTH U ra3a Ha Morpyk€HHOE B HUX Teso. BriTankuparomas (apxume1oBa)
cuina. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

[lepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: CoCy/sl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAOIIEN CHIIBI BECY BEITECHEHHOM JKUKOCTH.
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VYcnoBue mnuaBaHWs TeN: IUIABAHUE WIM TOTPYKEHHE TENl B 3aBUCHMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TE€JIa U KUJIKOCTH.

Jlabopamopusie pabomsl u onvinol.

HccnenoBanue 3aBUCMMOCTU Beca Tela B BOJAE OT 00bEMa MOTpyKEHHOW B JKUIKOCTh YaCTU
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUIAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CWJIbIL, JEUCTBYIOLIEH HA TEJIO B MKUIKOCTH, OT
MAaccChl Tella.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKHMBAIOLIEH CHIIBI, JEHCTBYIOLIEH Ha TEIO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOM B )KUJIKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
KoHcTpyupoBanue apeoMerpa WM  KOHCTPYMPOBAaHME JIOAKM M OmpelencHue  eé
IPy30IO0ABEMHOCTH.

Pazgen S. Pabora u MOIIHOCTH. DHEPrus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
priuara. IlpuMeHeHnue npaBuia paBHOBECHs pbplyara K 0JIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

Omnpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOM
IIOBEPXHOCTH.

HccenenoBanue ycioBuid paBHOBECHUS phlyara.

N3mepenne KII/] HakIOHHOM ITIOCKOCTH.

N3yuyeHue 3aKk0Ha COXPAHEHUS MEXAHUYECKOU DHEPIUH.

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopun CTpOeHMs BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJd. OIBITb, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucramwmnueckue u
amopdusie Tena. O0bsiCHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE M KanWUIIpHbIE siBleHUs. TemoBoe
pacIIpeHNe U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YacCTHII.
Buytpennsas osHeprus. CrnocoObl HU3MEHEHHUS BHYTPEHHEM »JHEpruM: TeIuionepenadya u
coBepieHre padoTel. Bupl Temnonepeaayn: TeIONPOBOJHOCTb, KOHBEKIIHS, H3TyYEeHUE.

KonnyecTtBo TemnoTel. YienbHas TEIMIOEMKOCTh BellecTBa. TeriooOMEeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIMUYECKHX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u KoHjeHcanus. Mcmapenue.
Kunenue. YnaenpHass Temora napooOpa3oBaHHs. 3aBUCUMOCTh TEMIIEpPATyphl KUIEHHUS OT
aTMOC(EpPHOTO JaBJICHUS.

Brnaxnocts Bo3myxa.
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10.
11.
12.
13.

OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHHs.
[Mpunmunsr pabotel TermoBbix aurateneil KIIJ TemmoBoro asurarens. TemoBble
JIBUTATENIH U 3aLIATA OKPYKAOUIEN CPEBI.
3aKOH COXpaHEHUs U MIPEBPAILECHHS SHEPTUHU B TEIUIOBBIX IPOLIECCAX.
Hemoncmpauyuu.
Habmionenne OpoyHOBCKOTO JIBHXKEHUSI.
Hab6mronenue nuddys3un.
Habmtoienue siBieHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHUI.
Habmnroienue TemnoBoro pacivpeHus Ted.
V3MeHeHure AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TEMIIEpPaTyphl.
Bunae! Tenonepenayn.
OxJnaxaeHre Ipu COBEPUICHUN PaOOTHI.
HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUJIaMH.

. CpaBHEeHUE TEMIIOEMKOCTEHN Pa3JINYHBIX BEILECTB.

. HaGmroienue kunexus.

. HabnroieHue nocTostHCTBa TeMIEpaTyphl PH TUIaBJIECHUH.
. Mopnenu TenaoBbIX ABUTATEIICH.

Jlabopamopuwvie padbomot u onvimol.
OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSKEHUS.
OMnBITHI MO BBIPANIMBAHHUIO KPUCTAJUIOB OBAPEHHOM COJIM MM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN U TBEPABIX TEl.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE HITIPHUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JJaBJICHUS BO3yXa OT €ero o0béMa U HarpeBaHus WU
OXJIQKICHUSI.
[TpoBepka runoTe3sl TUHEHHOM 3aBUCUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphbl.
HabGmronenne m3MeHeHus: BHYTpEHHEH PHEPrHM Tejla B pe3ysbTare TeIulonepenadyu U padoTsl
BHEITHUX CHUII.
HccnenoBanue sBJICHUS TEMJI000MEHa MPH CMEIIMBAHUH XOJIOAHON U Topsyeil BOJbI.
OmnpezneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpH TEIUIOOOMEHE C HarpeThiM
METAJUINYECKUM LIUIIUHIPOM.
Omnpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npoiecca UCHapeHusl.
OnpeneneHne OTHOCUTENIBHOMN BIAKHOCTH BO3yXa.
Omnpenenenne yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DiiekTpH4ecKue H MATHUTHBIC SIBJICHHUS.

Onexktpuzanus Tena. J[Ba poja aneKTpuUyecKuX 3apsiioB. B3anmopelicTBre 3apsKeHHBIX
ten. 3akoH KysnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIUYUHBI
3apsI0B U PacCTOSTHUS MEXK]y TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexkTpuueckoro noss. IlpuHuun cynepno3unun
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN sieKkTpudeckuil 3apsia. CtpoeHue
atoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.
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DJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS DJIECKTPUYECKOro TOKa. McTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U Tra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIEIBHOE COCTUHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOe moJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnbliT Dpctena. MarHutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  ayieKTpoMarHuTHOW  uHAaykuuu. IlpaBuio  JleHna.
OnextporeHeparop. CrocoObl MONyYEHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa posa aeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
Y CTpOMCTBO U AEUCTBUE JIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAs MHIYKLHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOIO MOJIS.

M cToYyHMKM TOCTOSIHHOTO TOKA.

JleficTBUS 3IEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. I3mepenne CuiIbl TOKa aMIIEPMETPOM.

. I3mepeHne 21eKTpUYECKOro HaIpsKEHUST BOJIbTMETPOM.

. PeoctaTt 1 MmarasuH conpoTUBIICHUN.

. B3aumopeiicTBie NOCTOSAHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX 11OJIEH TOCTOSTHHBIX MArHUTOB.

. OmbIT OpcTena.

. MaruuTHoOe nosie Toka. DJIeKTPOMarHur.

. JleiicTBME MarHUTHOTO TOJISL HAa MPOBOJIHHUK C TOKOM.

. DNEKTPOABUTaTEIb IOCTOSIHHOTO TOKA.

. UccrnenoBanue ABIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HalpaBJeHHs] UHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHUKHOBEHUSI.
. DIIEKTPOTreHePATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIUU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO OIS HA MPOBOIHUKH U AUDICKTPHUKH.
CoOopxka u mpoBepKa padOThI ANEKTPUICCKOH MU MOCTOSHHOTO TOKA.
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. KoHcrpyupoBanue u usyuenue paboThbl 3JEKTPOIBUTaTENs.
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N3mepeHne u peryIupoBaHue CHIIBI TOKA.

W3mepenne U peryaupoBaHue HAIPSKCHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, HIYLIETO Yepe3 Ppe3UCTOp, OT COHNPOTUBIICHUS
pe3uCTOpa M HANPSHKEHHS Ha PE3UCTOPE.

OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUIECKOTO CONMPOTHBIICHHUS IPOBOJAHUKA OT €ro
JUTIHBI, TUTOIIa TN ITOTIEPEYHOr0 CEYCHUS M MaTepraa.

IIpoBepka mnpaBuia CIOXKEHHUS HANOPSDKEHUA TPU  MOCIEIOBATEIBHOM COCIUHEHUU ABYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia I CHIIBI TOKA IIPH apaJUIEIEHOM COSTMHEHUH PE3UCTOPOB.

Omnpenenenne pabOThI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH AJIEKTPUYECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHUsS Ha HEll.
Omnpenenenne KIIJ[ narpeBaTens.

I/ICCHGI[OBaHI/Ie MAarHuTHOIO B3aHMOHeﬁCTBHﬂ IIOCTOAHHBIX MAarHuToOB.

M3y4yeHne MarHUTHOTO TOJIS IOCTOSIHHBIX MarHUTOB NP UX OOBEANHEHUH U Pa3/ICICHUH.
HccnenoBanue A€HCTBUS 3JIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

. OHBITLI, ACMOHCTPUPYOIINUE 3aBUCUMOCTD CHUJIbI BSaHMOﬂeﬁCTBI/IH KaTyliKu ¢ TOKOM U MarHuTa

OT CWJIBI TOKA W HAIIPpaBJICHUA TOKA B KaTYHIKE.
I/I3yquHe ZIeI>'ICTBI/I$I MAarauMTHOTI'O I10JIAA Ha IPOBOJAHHUK C TOKOM.

N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.
OnbITEl IO UCCIEIOBAHUIO SBJICHHS 3J€KTPOMArHUTHOM MHAYKLMH: UCCIEAOBAHUE M3MEHEHUN
3HAYEHUS U HAIIPABJICHHS] MHYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe IpsiMosiiHeiiHoe aBrkeHne. CBoOogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE ABMXKeHUE MO OKpYKHOCTH. [lepron u yactora oOpamenus. JluneitHas u
yIJIOBasi CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIO3UIUHN CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuja TPEHUsSI CKOJIbKEHHUS, CHJIa TPEHUsSI
IIOKOS1, APYT'U€ BUIbI TPECHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
[Bmwxenne mnmaHer Bokpyr ComHua. IlepBas kocMmuueckas ckopocTtb. HeeecomocTs u
MepErpy3KHu.

PaBHOBecue MaTepuanbHO TOUukH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec tena. M3meHenne umnyibca. MmMmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBHKEHUE.
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Mexanuveckass paboTa U MOITHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu u paboTel. [loTeHIManpHas SHEPrus Teia, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
IToTrenumanbHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

HabumroneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHME MyTeW U TPACKTOPUMN JABUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX Tell
OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHUS MPSIMOINHERHOTO IBUKEHUS.

HccenenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBHYKEHHUS.

Habumronenne ABM>XeHU Tesa 10 OKPY>KHOCTH.

Habnronenne MexaHnueckux SIBICHUN, MPOUCXOAIINX B cucTeMe oTrcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENILHO KaOHHeTa (QU3HUKH.

3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmtoienue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUU TEIl.

N3MeHeHue Beca Tenna npu YCKOPEHHOM JIBH)KEHUU.

Ilepenaya nMirynbca Ipu B3aUMOJACHCTBUM TEIL.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUHU TEJL.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOACHCTBHH.

CoxpaHeHue UMITyJIbca IPU aOCOJIFOTHO YIIPYTOM B3aUMOJEHCTBUU.

HaOnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHne MEXaHN4ECKOW YHEPTHU NPH IBUKEHUU TeJIa 107 IeHCTBUEM NPY>KUHBI.
Jlabopamopuwvie padbomot u onvimol.

KonctpyupoBanue Tpakrta JUisl pa3sroHa ¥ JaJlbHEHIIEro paBHOMEPHOTO JBM)KEHUS IIapuKa WU

TEJIEKKH.

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBKEHUsI OpycKa WM JIBUYKEHHS LIapuKa M0 HAaKJIOHHOMN

MJIOCKOCTH.

Omnpenenenne ycCKOpeHus Tella IPU PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIKEHHM 0e3

Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadaJbHOM CKOPOCTH IyTH

OTHOCSITCS KaK Psii HEYETHBIX YHCEJl, TO COOTBETCTBYIOIIME IPOMEXYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.

Onpenenenne k03pPULIMEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHSI MPU PAaBHOMEPHOM JBMKEHHM Tejla IO TOPU3OHTAIbHOM

MOBEPXHOCTH.

. Onpenenenne paboOTHI CHIIBI YIIPYTOCTH MPHU MOIBEME TPYy3a C UCIIOIB30BAHHEM HETIOBUKHOTO

U TIOABMKHOTO OJIOKOB.
N3ydeHne 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

KonebartenbHoe npuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMI: MepHoJ, 4acToTta,
aMIUINTyAa. MaTtemaTuueckuid W MpYKUHHBIA MasTHUKU. [IpeBpaieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.



ok wnNRE

oV hkwNRE

ou ks wWwNPRE

3aryxatomue konebanus. BoiHyXkneHHbIC KoneOanus. Pesonanc. MexaHn4yeckue BOJIHBI.
CaoiicTBa MexaHnnueckux BoJiH. [IpogonapHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.
3Byk. [’ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienue BeIHYX/IEHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopuvie pabomsl u onvimot.
Omnpenenenue 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenne 4acToThl U Mepruoia KoiaeOaHui Npy>KMHHOTO MasTHHUKA.
HccnenoBanue 3aBUCMMOCTH TIeprUoa KojeOaHui MOIBEIIEHHOTO K HUTH Ipy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH ITEPHOIA KOJICOAHNH MPYKUHHOTO MasiTHUKA OT MacChl TPy3a.
[TpoBepka HE3aBUCHMOCTH MEpHOIa KOoJeOaH rpy3a, MOIBEHIEHHOTO K HUTH, OT MacChl Ipy3a.
OnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh IEpHOAa KoJeOaHUN NpPYyKMHHOIO MasiTHHUKA OT
MAaccChl Tpy3a U KECTKOCTH MPY>KUHBL.
H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.
Pasnen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BouH. [lIkana 31eKkTpoMarHuTHbIX BOJIH. Vcronb30BaHue 3J€KTPOMAarHUTHBIX BOJIH AJIsE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoaHOBBIE cBOWCTBA CBETA.
Hemoncmpayuu.
CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomsl u onvimot.
N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TeneoHa.
Pa3nen 11. CBeToBbIe siBIEHHS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonuHeliHOe pacnpocTpaHEHUE CBETa.
3atrmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHnE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAAX.
JIunza. Xox myuedt B nuH3e. Onrtuueckas cucrema ¢oToamnmnapara, MHUKpPOCKONa H
Teneckona. ['ma3 kak onTuyeckas cucreMa. bim3opykocTs U JalIbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tomydenue n300pakeHUii B TUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajiax.
IIpenomnenue cera.
OINTHYECKUN CBETOBOI.
Xox myueil B cobuparoiieii JuH3e.
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XoJ ay4deil B pacCerBaloOIIeH JIMH3E.
[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.
[Tpuniun aeictBus doroamnmapara, MUKPOCKOTA U TEIECKOIIA.
Mopens riasa.
Pasnosxenue 6enoro cBera B CHEKTP.
[Tomrydenue 6emoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomsl u onvinol.
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUsI CBETOBOTO JIyda OT yrJja IaJeHusl.
N3yuenne xapakTepuCTHK U300paKeHUs MPeMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIIEHUSI CBETOBOIO Jy4ya OT YIJIa MaJeHHs] Ha TpaHule
«BO3LYX—CTEKJIIO».
[Tonyyenne n300paKeHUH C TOMOIIBIO COOMPAIOLIEH JTHH3HI.
Onpenenenne (GOKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIBI COOMpPArOIEi TUH3BI.
OnBITHL IO PA3TIOKEHHIO OEIIOTO CBETa B CHIEKTP.
OMNBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.

Pa3nen 12. KBantoBhble iBJIeHUS.

Omnsitel Pesepdopaa u nmnanerapuas mojnenb aroma. Monens aroma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamunoaktuBHOCTE. Aunbda, Oera- u ramma-m3nydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas mopmenbs atomHoro sapa. M3oromsl. PamuoaktuBHble mnpeBpamieHus. [lepuon
noJTypacrnaja aTOMHBIX siJiep.

SAnepHble peakiy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumm cuHte3a u aeneHus sjep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas snepretuka. JleiicTBUs paAlOaKTUBHBIX U3ITy4YeHUI Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4EeHHUS U TOTJIOMICHHUS.
CrnieKTphl pa3aMYHbIX I'a30B.
Crnextp Bogopo/a.
HaGnronenue TpexoB B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOIINX U3TyUYEHUI.
Peructpanus uznyyeHus: NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopnwvie padbomut u onvimol.
HaOnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.
HccnenoBaHue TpeKOB: U3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenne paaroakTUBHOTO (oHA.

IToBTOpHTENIBLHO-00001IAKOIINIT MOLYIb.

[ToBTOpHUTENBEHO-0000IIAOMIMN  MOAYJIb  TpEeAHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUs IPEMETHOTO COJIEPKAHUS U OTbITA JIEATETbHOCTH, IPHOOPETEHHOTO MPH U3YUYESHUU
BCEro Kypca (PM3MKH, a TaKkKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMEHY I10
¢buznke st 00yyaroIMXcsl, BBIOPABIINX 3TOT Y4€OHBIHN MMpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HOpMUpYEeTCs eCTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEJIOBAHUS SIBICHUNU MPHUPOABI U TEXHUKH,



OBJIQICHUE YMEHMSAMU OOBSICHATh (PU3UYECKUE SIBJICHUS, IMPUMEHSS IOJyYE€HHbIE 3HAHMA,
peuars 3aa4u, B TOM 4UCJIe KAUECTBEHHBIE U OKCIICPUMEHTAJILHBIE.

[IpuHIMIINAIBHO NeATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia pealusyercs 3a C4€T TOoro,
YTO 00YYarolUecs BBIMOIHSIOT 3aJJaHHs, B KOTOPBIX UM IIPE1araercs:

Ha OCHOBE I10JIyY€HHbIX 3HAHUH pPaclo3HaBaTh U HAyYHO OOBSACHITH (PU3MUECKHUE SIBICHUS
B OKpPY’Karoler MPUPOAE U OBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIC METO/bI MCCIEIOBAaHUA (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU T'MIIOTE3 U MOIYYECHHS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HayuyHble OCHOBbl HauOojee BaKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, IIPaKTUYECKOI0 UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB SHEPIMU HA OCHOBE 3aKOHA
IIPEBPALLICHNS U COXPAHEHUS BCEX U3BECTHBIX BUOB JHEPIUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue Qu3MKHM Ha YpPOBHE OCHOBHOIO 0OIIero oO0pa3oBaHWs HaIlpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pPa30BaTEeIbHBIX PE3YIbTATOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuarorerocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:
1) mnaTprMoOTHYeCKOro BOCIIUTAHUSA:
— TpOsIBIICHHE HMHTEpeca K HUCTOPHH U COBPEMEHHOMY COCTOSHHUIO POCCHICKON (pHU3HUEcKOn
HaYKH;
— [IEHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PH3UKOB;
2) rpa:kIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJICHHUU OOIIECTBEHHO 3HAYUMBIX U ITUYCCKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
— OCO3HAHME BaYXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YYEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHUSA:
— BOCIIPUATHE SCTETUYECKUX KAueCTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOI'O IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:
— OCO3HAHHME LEHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MHDA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAYKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOU JIF0003HATEIBHOCTH, MHTEPECA K UCCIIE10BATEIbCKON e TENIbHOCTH;
5) popmupoBaHus KyJLTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:
— OCO3HaHHE IEHHOCTH 0e30macHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHDE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C ANEKTPUUECKUM U
TETJIOBBIM 000pYOBaHUEM B JOMAIIIHUX yCIIOBUSX;
— chOpMHUPOBAHHOCTh HaBBIKA pedIeKCUM, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY U TaKOTO K€
npaBa y JIpyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
— AKTUBHOE ydYacThe B PEIIEHUH MPAKTUYECKUX 3aJad (B paMKax CeMbH, 00pa3oBaTeiIbHOU
OpraHu3aly, ropojia, Kpas) TEXHOJIOTMYECKON U COLMaTIbHOM HaIlpaBI€HHOCTH, TPEOYIOMIUX B
TOM YHCIIe U (PU3UIECKUX 3HAHU,
— MHTEpEeC K MPaKTUIECKOMY M3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIL;
7) 3K0JIOTM4YEeCKOT0 BOCTTUTAHUS:
— OpHeHTalusT Ha NpUMEHeHHWe (U3MUECKUX 3HAaHUW M pelieHus 3aJady B o0NacTu
OKPY’KaIOIIeH cpejibl, TJIAaHUPOBAHUSI TTOCTYIIKOB M OIEHKH MX BO3MOXKHBIX TMOCJEICTBHU st
OKPYXaIOIIEe Cpebl;
— OCO3HaHHE TII00ATBFHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM U MyTel X pelIeHUs;
8) axanTanuu K U3MEHSIOIIMMCH YCJIOBHAM COLHUAIBHON U MPUPOIHOH Cpebl:
— MOTPeOHOCTH BO B3aUMOJICHCTBUU TPU BHITIOJTHEHUH HCCIEIOBAHUN U MPOEKTOB (PU3MUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO NeATEIbHOCTD;
— noTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM 4Hciie (GOpMyIHUpPOBATH UIEH, TTOHSITUS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBIICHUSX;



— 0co3HaHHE Je(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (HU3UKH;

— IJIAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

— CTpeMJICHHE aHAJM3UPOBATh M BBIABISATH B3aWUMOCBS3U MPHUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHUCJIE C UCTIOIh30BAHUEM (PU3NICCKUX 3HAHUN;

— OLEHKa CBOMX JCUCTBUM C Y4YETOM BIMSHUSA HA OKPYKAIOIIYIO Cpeay, BO3MOXHBIX
r7100aJbHBIX HOCIEACTBUMN.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocsi OyayT cGOpMUPOBAHBI MeTamnpeAMeTHbIe pPe3yJbTAaThbl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJIbHBIE Y4YeOHBbIC JEHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBHS, PETYIIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue geiicTBus:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SIBJICHHIA);

YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMK, OCHOBAHUA JUIsi 0000LIeHus u
CpPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHUST B paccMaTpuBaeMbIX (HaKTax, MJaHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJIATh ITPUYMHHO-CJICJACTBEHHBIC CBSA3U MPU U3YYCHUH (PU3NUYECKUX SIBJICHUN U IPOLIECCOB,
JienaTh BBIBOJBI C UCIIOJIb30BAaHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUN, BHIIBUTATh
TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEIIUYUH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus ydeOHoW (u3nueckod 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pPEILIEHUs, BHIOOp HanOosiee MOIXOMISIIEro ¢ YYETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbie ucciegoBaTebCKe 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII MHCTPYMEHT IIO3HAHMUS,

MPOBOAMWTH IO CaMOCTOATEIHHO COCTABIEHHOMY TUIaHY OIBIT, HECIOXHBIA (U3NUECKUN
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHHE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh Ha MPUMEHMMOCTb M JIOCTOBEPHOCTh HWH(OpPMALIMIO, IOJYYEHHYI0 B XOJE
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOpMyJIMpOBaTh O0OOLIEHUS M BBIBOABI IO peE3yJbTaTaM IPOBEAEHHOTO
HaAOIIOIEHUS, OTBITA, UCCIICIOBAHMS,

IIPOrHO3MPOBATh BO3MOXHOE JalibHEMIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TaKkKe
BBIJIBUTATh TIPEMOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSTh Pa3jMYHbIe METOJIbI, HHCTPYMEHTHI U 3aIllpOChl MPHU MOUCKE U 0TOOpe MHPOPMAITUN
WM JAHHBIX C YYETOM MpEASIOKEHHOHN yueOHol pu3ndeckoi 3a1auu;

aAHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(MOPMAIIUIO PA3IMYHBIX BUAOB U
dbop™M mpeacTaBIeHNUS;



CaMOCTOSITEIbHO  BBIOMpAaTh ONTHMAIbHYIO (GopMy TIpeACTaBICHHS UWHOpMAIUU U
WUTIOCTPUPOBATH pellaeMble 3aJaul HECIIOKHBIMU CXE€MaMH, JharpaMMaMi, MHOU rpadukoi u
X KOMOMHAIUSMH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

B XxoJie 0OCyXJeHusi y4eOHOro marepuaya, pe3yJibTaToOB JIa0OpaTOPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBbI M BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA
pelleHure 3a7auu U NoepKaHue 01aroxxenareaIbHOCTH OOLIEHHUS;

COTIOCTABJISITh CBOM CYXJACHUS C CYXKICHHUSIMH JIPYTHMX Y4YacTHHKOB Juanora, oOHapy>KuUBaTh
pa3inyre ¥ CXOJICTBO MO3UIINN;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO MPEJICTaBISATh PE3yibTAaThl BBHIMOJIHEHHOTO (DU3MYECKOro ombiTa (3KCHEPHUMEHTA,
HCCJIEIOBAHMUsI, IPOEKTA);

MOHMMATh W MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUAYAIbHON pabOThl INpU
pelIeHnr KOHKPETHON (PU3NYECKOU MPOOIEMBI;

MPUHUMATh IEJIM COBMECTHOM IEeSATENIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS MO €€ JOCTUKCHHIO:
pacrpenensits poiu, oOCyXIaTh MPOLECCHl U Pe3yJbTaTbl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOACH;

BBITIOJTHATH CBOKO YacTh PabOTHI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTaTa 10 CBOEMY HAIPABJICHHUIO
¥ KOOPAWHHPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh Ka4eCTBO CBOErO BKJIaJa B OONIMI TPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEILHO
c(hOPMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIe yHMBepcalbHbIe y4eOHbIe AeiicTBUSA

Camoopranu3amnus:

BBISBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPeOYIOIIMX s pelieHus
bu3nyecKuX 3HaAHMI;

OpPUEHTUPOBATHCSA B PA3NUYHBIX IMOAXO0JAX HMPHUHATHUS pELICHUH (MHIWBHUIYalbHOE, MPUHATHE
pelieHys B rpynne, NpUHITHE PEeIlIeHUH TPYyIo);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pelIeHUs PU3NYECKON 3a7auu WM TUIaHA UCCIIEIOBaHUS
C Yy4éTOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
IIpeAJIaracMble BapUAaHTBI PEIICHMI;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIHOHAJIBLHBIN HHTEICKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTyallMM U IpeJylaraTh IIaH €€ H3MEHEHMS],

OOBSICHATh MPUYMHBI TIOCTUKEHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCIIIOBAaHHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBLIMXCS CHUTYallHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HABaTh CBOE MPAaBO HA OUIMOKY MPH pelieHUH (PU3UYECKUX 3a7ad WM B YTBEP)KICHUAX HA
Hay4yHbIE TEMBI U TAKOE K€ MPABO IPYTroOro.



IMPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 7 Kjacce MpeIMETHBIC Pe3yiIbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Yy OOYYAIOLIMXCS YMCHHA:
UCIIOJIb30BaTh TIOHATHS: (U3MYECKHE M XUMHUYECKHE SIBIICHUS, HAOIIOJCHHE, DKCICPUMEHT,
MOJIeIIb, TUTIOTE3a, CAWHUIIBI (PU3NYCCKUX BEIUYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHUS
BelecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIXEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSMOJIMHEUHOE), TPaeKTOpHs, PAaBHOJCHCTBYOIIAs CWia, jaeopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOINECS COCY/IBI;
paznnyarh siBieHUs (nud¢dys3us, TEIIOBOE JBIKCHHE 4YAaCTHIl BEUIECTBA, PaBHOMEPHOE
JIBI)KCHUE, HEPABHOMEPHOE JBIDKEHHE, WHEPIIHS, B3aUMOJICHCTBHE TEIN, paBHOBECHUE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OChIO BpAICHHUs, Nepeaada AaBlICHHs] TBEPABIMH TEIaMHU, KHUIKOCTSIMUA U
ra3amu, arMocepHOe JaBJICHWE, TUIABAHHWE TEJ, MPEBPAIICHUS MEXaHWYCCKOW SHEPruu) IO
OMKMCAHUIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
¢du3nveckoe sBICHHE;
pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3UYCCKUX SIBICHUHA B OKPYIXKAIOIIEM MHPE, B TOM
yuciae (U3NYECKUe SBICHHUS B TPUPOJC: MPUMEPHI IBUKCHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOW M HEXKHUBOH MpHPOJE, ACUCTBUE CWIBI TPEHUS B TNPHUPOJEC M TEXHUKE, BIUSHHE
aTMoc(hepHOro JaBJICHUS Ha XUBOW OPTaHMW3M, TUIABAHUE PhIO, phIUard B TeJie YEIIOBEKa, MPHU
TOM TMEPEBOJIUTH TMPAKTHUECKYIO 33Jady B Yy4YeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOHCTBA
(mpu3HakK) GU3NIECKUX SBICHUM;
OINKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SIBICHHS, WCIONB3Yys (U3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSS CKOPOCTD,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJIa TPEHHsI, JaBlieHHe (TBEPAOrO Tema, KHUIKOCTH,
ra3a), BBITAJIKMBAIONIAs CWJIA, MEXaHWYecKas paboTa, MOIIHOCTbh, TJICUO CHIIBI, MOMEHT CHIIBI,
KOX((UIIMEHT TOJE3HOTO JACUCTBUS MEXaHU3MOB, KMHETHYECKas M TOTEHIMalbHAs SHEPrus),
IpU OMHCAHWM TIPABWJIBHO TPAKTOBaTh (U3WYECKUN CMBICH HCHONB3YEMBbIX BEIMYWH, HX
0003HaYeHHs] U €IUHUIBI (PU3UMUECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI, CBSA3BIBAIONINE JTAHHYIO
(U3HYECKYIO BEIMYHUHY C JPYTUMHU BETUYHHAMU, CTPOUTH TpadUKH M3yUSCHHBIX 3aBHCHUMOCTEH
(GU3UYECKUX BEIIMYNH;
XapaKTepU30BaTh CBOWMCTBAa Tel, (U3MUECKHUE SIBICHUS M MPOLECCHl, HCIONB3Yys IMpaBHIia
CIOKeHHsI CHIT (BJIOJIb OHOM MpsiMoii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, IpPaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHKH, 3aKOH COXPaHEHHUs MEXaHUYEeCKOU
DHEPruH, TPH OTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alUCBIBATH €r0
MaTeMaTHYECKOE BBIPAKCHHUE;
OOBSACHATH (M3MUYECKUE SIBIICHHS, MPOIECCHl M CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallni MPaKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABIATH MPHUYUHHO-CIICICTBCHHBIC CBSI3H,
CTPOUTH OOBSCHEHHWE W3 1—2 JIOTMYECKHUX MIaroB C Omopod Ha 1—2 H3yYeHHBIX CBOWCTBA
bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;
pemate pacuéTHbie 3a7aud B 1—2 JICWCTBHSA, WCIOJB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINC
dusznyecKue BEMTUYHMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 33/1ayll 3alHChIBATh KPAaTKOE YCIOBHE,
MOJICTABJIATh (PU3MUYECKUE BETMYUHBI B (DOPMYIIBI U IPOBOUTH PACUYETHI, HAXOJAWTH CIIPABOYHbIC
JaHHBIC, HEOOXOJIWMBIC IS pENICHHs 3aJa4, OIECHWBATh PEATHCTUYHOCTh IOTYYCHHON
(bu3UYECKOI BETUYMHBL;



pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPELIMTh MpPH MOMOIIM (PU3MUYECKHX METOJOB, B
ONKCAaHUM HCCIIEI0BaHMS BBIIEJIATh MPOBEPSAEMOE MPEAINooKeHHe (TUIOTEe3y), pa3iauyaTh U
MHTEPIIPETUPOBATH MOIYYEHHBIN pe3yibTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, JI€1aTh BBIBOJIbBI
II0 €ro pe3yJibTaTam;

IPOBOJUTH OIBITHl 10 HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOICTB Tem:
(dbopMyIHpOBaTh TMpOBEPSiEMbIE MPEANOI0KEHUs, COOUpAaTh YCTAHOBKY W3 MPEIOKEHHOTO
000py10BaHUs, 3aUCHIBATE X0/ ONbITA U (OPMYIUPOBATH BHIBOJIBI,

BBIIOJIHATh MpSIMBIE WM3MEPEHMs DPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LU(POBBIX IPUOOPOB, 3aUCHIBATH IOKA3AHUSA
nprOOpPOB ¢ y4ETOM 3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHU;

MPOBOANTH HCCICIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JPYyrod c
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHMN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBHIKYILErOCs Tela OT
BpPEMEHHU [IBUKCHHUSI TeJa, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tejla, KauecTBa 0OpaboOTKu
IOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAJANU CONPUKOCHOBEHMS TEJ, CHUJIbI
YOPYTrOoCTH OT YAJIMHEHUS IMPYXKHUHbI, BBITAIKUBAIOIIEH CUIbl OT 00bEMa NOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT TIyOMHBI, Ha
KOTOPYIO TIOTPYXKEHO TEJO, YCIOBH IUIABAHHS TEJ, YCIOBHH PAaBHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAaHUM Y4YEOHOTO HCCIIEOBAaHUS, COOMpPATh YCTAaHOBKY U BBIIOJHSTH
U3MEpEHus, ciexys MpeUIoKeHHOMY IUIaHy, (UKCHpOBaTh pe3ysbTaThl MOITY4YEHHOU
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BUAC MPEUIOKEHHBIX TaOIWI W TrpaduKoB, aenath
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO Tejla, CUIa TPEHUS CKOJIBKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JefcTBYIOIIAs Ha TOrPYKEHHOE B XKUJIKOCTb TeNO0, KO3(D(UIUEHT MOJIE3HOr0 JEeHCTBUS MTPOCTHIX
MEXaHU3MOB), CJelysl NMPeIOKEHHOM WHCTPYKLIMHU: IPU BBIIOJHEHUHM H3MEpEeHHH coOupaTth
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;

coOroaaTh MpaBuiia TEXHUKU 0€30M1acCHOCTH U padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHUEM;
yKa3blBaTh NPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECBl, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, pblyar, MOJABMKHBIA U HETOABHKHBIN OJIOK,
HaKJIOHHAs MJI0CKOCTh;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
Oomopod Ha HUX oOnucaHuss (B TOM 4HCIe: TOJUIMIIHUKH, YCTPOWCTBO BOJONPOBOJIA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcOC, apeoMeTp), HCHOIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH M HeoOXoauMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS
¢bu3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU I o0ecrieueHus: 0€30MacHOCTH MpU OOpaIlEHUH C
npuOopaMyl W TEXHUYECKUMHU YCTPOMCTBAMMU, COXPAHEHUS 3J0POBbsI U COOJIOJIEHUS HOPM
HKOJIOTMUECKOTO MOBEJIEHUS B OKPYKAIOIIEH CPELE;

OCYILECTBIISATh OTOOP MCTOUYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IMyTEM CPAaBHEHMS DPA3IMUYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMAIMio, KOTopas sSBISETCS MPOTUBOPEUMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh IMPH  BBIOJIHEHWU YUYEOHBIX 3aJaHMM HAy4YHO-IOMYJSIPHYIO JIMUTEpaTypy
bu3znyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh



npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;
co3laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE W YCTHBIE COOOIIEHHsST Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOTO COAEPKaHMs, B TOM YHCIE IyOJMYHO JeNaTh KpaTKue
cooOlIeHNus O pe3yibTaTax IPOEKTOB MM Y4YeOHBIX HCCIEAOBAaHHUM, MPH 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXIATh BBICTYIIJICHHUE
MPE3EHTALUEM;
IIPY BBIMTOJHEHUH Y4YEOHBIX MPOEKTOB U MCCIECIOBAHUN pacpeaessTh 00S3aHHOCTH B IPyMIE B
COOTBETCTBUM C IIOCTAaBICHHBIMU 3aJauyaMH, CJIEAUTHb 3a BBIOJIHEHWEM IUIaHA JEHCTBUH,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJIAJ B JCATEIBHOCTb TPYIIbI, BbICTPAUBATH
KOMMYHHUKaTHUBHOE B3aUMOJAEHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K xoHuy oOyueHus B 8 Kiacce mpeaMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUM:
MCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYJI,
arperaTHple COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tena, HACHIIEHHBIH U
HEHACBILICHHbIN Map, BIAKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHsS SHEPrus, TEIJIOBOM
JIBUTATellb, 3JEMEHTApHBIA DSJICKTPUYECKUHA 3apsfl, 3JIEKTPUUECKOE II0je, MIPOBOJHHKU U
JUBJIEKTPUKHU, IIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MArHUTHOE I0JIE;
pasnuyath SBJICHUS (TEIUIOBOE pacIIMpPEHHE U C)KaTue, TeIlonepeaaya, TEMIOBOE paBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, UCIApEHUE, KOHACHCALMA, IJIaBJIE€HUE, KPUCTAILIN3ALUL
(oTBepreBaHUE), KHUIIEHHE, TeIulonepenaya (TEIIONPOBOJIHOCTb, KOHBEKLHUS, W3IIy4EHUE),
AJIEKTpU3allig Tel, B3aUMOJEHCTBHE 3apsAoB, JCHCTBUS 3JIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aMMOJICEHCTBHE MAarHUTOB, JACWCTBUE MAarHUTHOIO IOJIS HA MPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasE MHIYKIMS) 110 ONUCAaHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MUYECKOe SIBICHUE,
pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY’KAIOLUIEM MHpE, B TOM
ymclie pU3nYecKue SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE M KallUJUIAPHBIE SIBICHUS B
OpUpoie, KpUCTaUIbl B Ipupoje, nznydenne ConHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, AJIEKTpUUYEeCKHe SABJIECHHs B aTMoc(depe, 2IeKTpHUIECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJiu, Apeh( IMOII0COB, POJIb MAarHUTHOIO TOJS JAJIs
KU3HU Ha 3emuie, MOJSIPHOE CUSIHHME, TIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUMH;
ONHUCBHIBATh M3y4YCHHbIE CBOWCTBA Tel W (PU3UYECKUE SBICHHS, HUCIONb3Yys (HU3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrHsl, KOJIUYECTBO TEIUIOTHI, y/IelbHas TEIIIOEMKOCTh
BEIIECTBA, YyJAeJIbHAs TEIUIOTa IJIaBJICHUs, YyJAelbHas TEIUIoTa MapooOpa3oBaHMs, yJeNbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOrO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEINIbHAsl BIAXXHOCTh BO3/JyXa, D3JEKTPUUECKUN 3apsl, CHJIa TOKa, >3JIEKTPHUUECKOe
HalnpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBHOE CONPOTHUBIEHHE BElIECTBa, paboTa U
MOITHOCTb JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBAaTh (PU3MYECKUHA CMBICI
HCIIOJIb3YEMBIX BEJTUYMH, 0003HAUYEHHUS U €AUHUIIBI (PU3NUECKUX BEJIUYUH, HAXOAUTH (hOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TIpaUKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;
XapaKTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBIEHHS M TPOLECCHI, HCIOJIb3YyS OCHOBHBIC
MI0JIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHLIUII CYNIEPIIO3ULINN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsza, 3akoH Oma 1 ydyacTKa Lenw,



3akoH Jlxoyns—JleHma, 3aKkOH COXpaHEHHUs DSHEPruu, IMpU HSTOM JaBaThb CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATH (PU3MYECKUE MPOIECCHl M CBOICTBA Tel, B TOM 4YHCJIE M B KOHTEKCTE CUTyalui
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
00BsSICHEHHE M3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 1—2 WM3Y4YEHHBIX CBOWCTBA (PU3HMUECKHUX
ABJICHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHbIC 3aaydl B 2—3 AEHCTBHS, UCHOJB3Ys 3aKOHBI M (POPMYJIbI, CBS3BIBAIOIINE
¢busnyecKkue BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
BBIABIISITh HEJOCTATOK JAHHBIX Ui PpEHICHUS 3a/auyd, BBIOMpATh 3aKOHBI M (HOPMYIIBI,
HeoOXOoquMble JUIsl €€ pelIeHUs, NMPOBOJUTH Pacd€Tbl M CPaBHMBATh IOJYYEHHOE 3HAUEHUE
¢bu3nYeCKOil BETMYNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh NpU HOMOIIM (U3UUYECKUX METOJIOB,
UCIIONIb3YSl ONMUCAHHE HCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IMPEAINOIOKEHHE, OLEHUBAThH
MPABUJIBHOCTD MOPSIIKA IPOBEICHUS UCCIIEJOBAHMUS, JIEJIaTh BBIBOIBI;

IPOBOJUTH OIBITH MO0 HAOMIOACHWIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB TeEl
(KanwIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJICHHUS BO3JyXa OT €ro o0béMma, TeMIleparypsl,
CKOPOCTH IIpolLlecca OCTBIBAaHUSI M HarpeBaHWsl IpPU HU3JIYyYEHUH OT I[BETa H3IIyyarouei
(mormnomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATypbl >KUJIKOCTH H
wiomanau e€ MOBEPXHOCTH, SJCKTpHU3alMs Tel U B3aUMOJCHUCTBUE SJIEKTPUUYECKUX 3apsiiOB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlM3allisl MAarHUTHBIX IIOJIEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSHHOINO  TOKa):  (OpMyIHpoBaTb  MPOBEPSEMbIE
MPEIOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 IMPEIJIOKEHHOTO O0OpYAOBaHHUSA, OIHUCHIBATH XOJ
ombITa ¥ (POPMYIHPOBATH BHIBOIBL;

BBITNOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIBLHON BJIAXXHOCTU BO3/yXa, CUJIbI TOKA,
HANpPsDKEHUS. C MCIOJIb30BAaHHEM AaHAJOrOBBIX NMPUOOPOB M JATUYUKOB (PU3MUECKHX BEIMYUH,
CPaBHMBATh PE3yJbTAThl U3MEPEHUH C YUETOM 3aJJaHHON aOCONIOTHON MOTPEIIHOCTH;

IOPOBOJIUTh HCCIIEZIOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JApPYrod c
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHUMOCTH CONPOTHBJIEHMSI IMPOBOAHHKA OT €ro
JUIMHBI, TUIOIIAJN IMONEPEUYHOT0 CEUYEHUS U YACIBHOTO COIPOTHBIIEHUS BEUIECTBA IPOBOJHUKA,
CHJIBI TOKa, HMAYIIET0 Yepe3 IPOBOAHHMK, OT HANpPSDKEHHMsS Ha IPOBOJHUKE, HCCIEIOBAaHUE
MOCNIEAOBATENbHOIO W MapajyIeIbHOIO  COEJWHEHWH  NPOBOJHUKOB):  IJIAHUPOBATh
HCCJIEIOBaHKUE, COOMPATh YCTAHOBKY U BBINOJIHATh U3MEPEHHUS, CIeAys MPEUI0KEHHOMY IUIaHy,
(buKCUpoBaTh pe3yNbTaThl IMOJYYEHHOM 3aBHCHMOCTH B BHUAE TaONUI U TpaduKOB, JenaTh
BBIBOJIBI 110 pP€3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeIbHas TEIJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPHUUYECKOTO TOKA): IUIAHUPOBAThH
U3MEpEeHHs], cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIeys MPEAIOKEHHON UHCTPYKIUH, U
BBIUMCIISTH 3HAUEHNE BEIIMUUHBI,

co0ur01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopod Ha MX OMHCAHMUA (B TOM YHUCIE: CHCT€Ma OTOIJIEHUS JOMOB, THTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIIbHBIC
npubOpBl, HarpeBaTeNbHBIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE MNPEJOXPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJIBUraTeNb IOCTOSHHOTO TOKa), MCIOJb3Yys 3HAHUS O CBOMCTBAx
buznyecKux sIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;



pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTH4YHBIM pPHUCYHKaM (KHIKOCTHBI TEpMOMETp, TEpMOC, ICHUXPOMETP, TUTPOMETD,
JIBUTATEb BHYTPEHHEIO CrOPAaHMsl, SJIEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMBbI 3JIEKTPUUYECKHUX
Leneil ¢ Mociael0BaTeNIbHBIM U NapajuIeIbHbIM COCJUHEHUEM JIEMEHTOB, pa3jivyas YCJIOBHbIE
0003HauEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIeH;
IPUBOAUTE MPUMEPHI (HaXOAUTh MH(OPMALMIO O MpUMepax) NPaKTUYECKOI'O HCIOIb30BaHUS
(bu3n4ecKux 3HaHUH B MIOBCEHEBHOM XKM3HM U1 o0ecredeHns 6e3011acHOCTH TP 0OpallieHUH ¢
npubopaMu M TEXHUUYECKUMM YCTPOWCTBAMM, COXPAHEHMs 3/I0pOBbsl U COOJIIOJIEHHS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPYKAIOILIEH CpeLE;
OCYILECTBIISATh TOUCK HH(popMaruu (usnyeckoro coiepkanusi B VHTepHETE, Ha OCHOBE
UMEIOUIMXCA 3HAHUW U NOYTEM CpaBHEHUS JOIOJIHUTEIbHBIX WCTOYHUKOB BBLIEIATH
UH(POPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOMN MM MOXKET OBITh HEJOCTOBEPHOM;
UCMOJIb30BaTh IPU  BBIIOJHEHMM YYEeOHBIX 3aJaHUil HAyuyHO-IIONMYJIAPHYIO JIUTEPATypy
(Gu3M4ecKoro cojJepXaHus, CIPaBOYHbIE MaTepualibl, pecypcbl ceTu VIHTepHeT, BlaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HWHGOpMAlMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE H KpaTKUE YCTHBIE cooOmenus, 0000mas nadopmarmo
U3 HECKOJBKUX MCTOYHHKOB (PU3MUYECKOTO COJIEPKAHMSA, B TOM YHCIE ITyOJUYHO NPEICTABIISATH
pe3ynbTaTthl IMPOEKTHOM WM HCCIENOBATENbCKON JEATEJbHOCTH, IpPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIIJICHHUE
Mpe3CHTAlNEN;
IIPU BBINOJIHEHUN Y4YEOHBIX NMPOEKTOB M UCCIENOBAaHUM (PU3NYECKUX IPOLECCOB PACHpPENEIITh
00513aHHOCTH B I'PYIIE€ B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEUTh 3a BHIIIOJHEHUEM
IUIaHA JCWCTBUH M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIJIA] B
JESATEIbHOCTh ~ IPYNIbl, BBICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, IPOSBIAA
TOTOBHOCTb pa3peliath KOH(PIUKTHI.

K xoHuy oOyueHus B 9 kiacce mpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYHAIOIINXCSI YMEHUI:
MCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETa, MaTepuaibHasl TOUKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHNYeCKOT 0 JIBYKEHMS, nedopmarius (ympyras, TJIACTUYECKas ), TpEHHUe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U IEPEerpy3Kd, LIEHTP TAKECTH, abCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHHUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, MH(pa3BYK U yJIbTPa3BYK, IEKTPOMArHUTHBIE BOJIHBI, LIKaJIa JEKTPOMAarHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPhl UCIYCKaHMsI M MOTJIOUIeHUs, aibda, Oeta- u
ramma-u3JIy4eHus, U30TOIbl, epHas YHEPreTHKA;
pa3nuyath  sBIE€HUS (paBHOMEpPHOE U  HEpaBHOMEPHOE NPSMOJIMHEHHOEe  JBH)KEHHE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTUBHOE JIBUXKEHHE, KOJieOaTelbHOe
JIBUKEHHE (3aTyXalolle U BbIHYKJICHHbIE KoJieOaHMsI), pE30HAHC, BOJIHOBOE JIBH)KEHUE,
OTpa)keHHE 3BYKa, MPSMOJMHEHHOE pacHpoCTpaHEHUE, OTpPaKeHHEe M MpeOMJIEHHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaK€HUE CBETa, pa3jioKeHHe Oeloro cBeTa B CIEKTP U CIIOKEHUE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPaJNOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaTOro CIEKTpa W3JIy4YEHMs) IO ONHMCAHMIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JAaHHOE (PUZNYECKOE SBIICHUE;
pacro3HaBaTh IPOSBIEHUE H3YyUYEHHBIX (U3NYECKUX SBIIEHUH B OKpyKalolleM Mupe (B TOM
ymciie (pU3NYECKHe SIBICHUS B NMPUPOJE: MPUIMBBI U OTIUBBI, JBUKeHUE muiaHeT ConHeyHoU



CHCTEMBl, PEAKTUBHOE JIBUKEHHUE KMBBIX OpPraHHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAaMH, 5XO, I[BETa TeJl, ONTUYECKHE SIBICHUS B
npupoje, Ouolornvyeckoe ACWCTBUE BHIUMOTO, YIbTPa(HUOIETOBOTO U PEHTTEHOBCKOTO
U3Iy4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pagHMOaKTHBHOE
U3Iy4YeHUE HPUPOAHBIX MHUHEpAJIOB, JAEHCTBHE pAJAMOAKTHBHBIX H3JIYyYEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BHIACIATH CYIICCTBEHHBIE
CBO¥CTBA (IPU3HAKK) PU3UUECKUX SIBICHUN;

ONHKCBHIBATh M3YYCHHbIE CBOWCTBA Tel W (PU3UYECKUE SBICHHS, HUCIONb3Yysd (HU3NUECKUe
BEJIMYMHBI (CPEeIHAS U MIHOBEHHAsI CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
nepeMelleHe, MyTh, yIJOBas CKOPOCTb, CHJIAa TPEHMs, CHJa YIPYroCTH, CHJIA TSDKECTH,
YCKOpEHUE CBOOOJHOrO MaJ€HUs, BEC Tela, UMIIYJIbC TEJd, UMIYJIbC CHIIbI, MEXaHHWYECKas
paboTa MU MOIIHOCTb, MOTEHLIMAJIbHAS SHEPrus TeJja, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsL SHEPrHsl CXKATOM NpYKUHBI, KHHETHYECKas SHEprusi, MOJIHAs MeXaHUYecKas
SHEprus, Mepuo] M 4YacTroTa KosieOaHWM, AJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, II0Ka3aTeb IPEIOMIICHUS CpEelbl), IPU OMNMCAHWU INPABUIBHO TPAKTOBATh
(GU3NIECKUN CMBICI UCTIOIB3YyEMBIX BEJIMYMH, 0003HAYCHUS W €AUHUIIB (PU3NICCKUX BEITUYMH,
HaXoJIuTh (OPMYJbl, CBSI3bIBAIOIIUE JAHHYIO (U3MUECKYIO BEJIMYMHY C JAPYTMMHU BEIMYMHAMH,
CTPOUTH I'paMKH U3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (QU3MUECKUE SBJICHUS U MPOLECChl, HCHOJIb3Yys 3aKOH
COXPAHEHMs SHEpPIrud, 3aKOH BCEMHPHOTO TATOTEHUS, NMPUHLMII CYNEpPIO3ULMU CHJI, PUHLIUI
OTHOCUTENbHOCTH [anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJbCa, 3aKOHbI
OTpPaXKEHUsI U IPEJIOMJICHUSI CBETA, 3aKOHbI COXPAHEHHUs 3apsAJ0BOIO M MAacCOBOTO UYMCEN INPHU
SJICPHBIX peakUusaX, IpU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHUCHIBaTh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOICTBA TEl, B TOM YHCJIE M B KOHTEKCTE CHUTyalui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH INPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOMUTH
00BsicHEeHHE M3 2—3 JOTMYECKHX IIaroB ¢ OMOpOoM Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuaTh pacy€THbIE 3a/1a4M (OMMPAIOIIMECcs HAa CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOJIb3YS 3aKOHBI
u (GopMyJibl, CBs3bIBatOIME (DU3MUECKHE BEIUMYMHBI: Ha OCHOBE aHajiM3a YCJOBMS 3aJayu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBIATh HEAOCTAIONIIME WIM M30BITOUYHBIC JaHHBIE, BHIOUPATH
3aKOHBl W (QOPMYIJbI, HEOOXOAHWMBIE MJIsi peIIeHUs, MPOBOAUTH pacuéTbl M OIEHHUBATh
PETUCTUYHOCTD TOIYYEHHOTO 3HAYEHUS! PU3NYECKON BETMUYHHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPblE MOXKHO pEIIMTh HpH MOMOUIM (PU3UYECKHX METOMOB,
UCIIOJNIb3YSl ONUCAHHE WCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IMPENAINOJIOKEHUE, OLEHUBATh
IIPABWIBHOCTh MOPsJIKA IPOBEACHUS MCCIENO0BAaHUA, J€laThb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOCHNUH U OMBITOB;

IOPOBOJUTH OMBITH M0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Ten
(u3y4yeHue BTOpPOro 3akoHa HbIOTOHa, 3aKOHA COXpPAaHEHMsS SHEPIHM, 3aBUCHUMOCTH IepHojJa
Kosie0aHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMITTUTYIBl MaJIBIX KOJIeOaHUH, IPSIMOJIMHEWHOE pacpoCTpaHEHUE CBETAa, PaslIoKeHHE OEJIoro
CBETa B CIEKTP, U3YUCHHE CBOMCTB M300paXEHUS B IJIOCKOM 3epKaje U CBOMCTB M300pakeHus
npeaMera B cobuparolei JInH3e, HaOi0IeHHE CIUIOIIHBIX U IMHEWYaThIX CIIEKTPOB U3ITYyUYSHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 0O0pYyI0BaHMUSI, ONUCHIBATH X0/
OTbITa U €r0 Pe3yJIbTaThl, GOPMYJIUPOBATH BHIBOJIBI;



MPOBOAUTH MPHU HEOOXOJUMOCTU CEPUI0 MPSAMBIX H3MEPEHUM, ONpeesssi cpeiHee 3HaueHUe
HU3MeEpsieMO BeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIeH JIMH3bI), 00OCHOBBIBATH BBHIOOD
croco6a n3MepeHus (M3MEpUTETHHOTO TPHOOpa);

MMPOBOAWUTL HCCJIICIOBAHUC 3aBUCHUMOCTCH (bH?;H‘-IGCKHX BCJIMYHUH C HCIIOJIB30BAHUCM IPAMBIX
U3MEepeHuil (3aBUCUMOCTh IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBIKEHHUU 0€3 HadaJbHON
CKOpPOCTH, IICpUOaa K0H66aHI/II\/JI MAaTEMaTUUCCKOTro MassTHUKA OT AJIMHBI HUTHU, 3aBUCUMOCTHU YTIJIa
OTpakKeHMsI CBeTa OT yrja MaJeHus M yrjia IpejJoMJIeHUS OT yria MaJeHus): IIaHUPOBATh
HCCJIEIOBAaHKE, CAMOCTOSITENIbHO COOUpaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOIYYCHHON
3aBUCUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIIMUYUH B BHU/IC Ta6JII/II_[ n I‘pa(bI/IKOB, JAcjlaTb BBIBOJbLI IIO
pe3yJbTaTaM HCCIIEJOBAHUS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUS (HU3NUYECKUX BEIUUUH (CPEIHAS CKOPOCTh U YCKOpPEHHE Tela
OpY PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOIHOTO MAaJCHHUs, >KECTKOCTh MPYKHUHBI,
KOA(h(UIIMEHT TpPeHHsI CKOJBXKEHHUs, MeXaHudeckas paboTa U MOIIHOCTb, YacTOTa U TEPHOJ
Kojie0aHUN MaTeMaTHMYeCKOro U MPYKUHHOTO MAasTHUKOB, OINTHYECKas CuiIa coOuparoieit
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh H3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIIIOJIHATH U3MEPCHUA, CIICAYA HpeHHO)KeHHOﬁ HHCTPYKIUH, BBIYUCIIATh 3HAYCHUC
BEJIMYMHBI M aHAJM3UPOBATh MOJYYEHHBIC PE3yNbTaThl C YYETOM 3aJaHHOM MOTPEHIHOCTH
U3MEPEHU;

cOOIIOIATh MpaBHiIa TEXHUKH OE30MTAaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0OBaHUEM;
pas3iindatb OCHOBHBIC IIPU3HAKW H3YYCHHBIX C];)I/IBI/I‘-IGCKI/IX MO[[GJ'IGI;'II MarcpuajibHas TOYKa,
a0COIOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOYHUK CBETA, Iy4, TOHKAs JIMH34, [IJIaHeTapHas MOJIENb
aToMma, HyKJIOHHAs MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPHUHLMIIBI JEHCTBUS W3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
0H0p01>'1 Ha HUX OIIMCaHHuiA (B TOM YHCJIC. CIIMAOMETP, AATUUKH II0JIOKCHUSA, PACCTOAHUA U
YCKOpPEHHS, paKeTa, O3XOJOT, OYKH, IEepUCKol, (oToammapar, ONTHYECKAE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAaxX (DU3MUYECKHX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMbl MW CXCMATHYHBIC PUCYHKHU HN3YYCHHBIX TEXHUYCCKUX YCTpOﬁCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTMUYECKUX MPOLECCOB IMpH pPEUIeHHH Yy4yeOHo-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOSHUS N300paKeHUH B TNIOCKOM 3epKaje U
cobuparoIiei TMH3e;

MPUBOJIUTH MPHUMEPHI (HAXOAWUTh MH(OpPMALMIO O TpHUMEpax) MPaKTUYECKOro HCIOIb30BAHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npubopaMu M TEXHUYECKUMM YCTPOWCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJIEHHS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKAIOIIEH Cpee;

OCYIIECTBIISATh TOMCK MHGOpMAIMU (PU3NUYECKOTO coaepxaHus B MHTepHETE, cCaMOCTOATEIBHO
dbopMynupysl TTIOMCKOBBIN 3ampoc, HaXOAUTh IMYTH OMPEETICHHUS JTOCTOBEPHOCTH IMOTYYEHHOMN
I/IH(l)OpMaHI/II/I Ha OCHOBC UMCHOIIINXCS 3HAaHUHU U JOIIOJIHUTCIIBHBIX UCTOYHHUKOB,

UCIIONIb30BAaTh TMPH  BBIMIOJIHEHWH YUYEOHBIX 3aJaHU HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
bu3nyecKoro cojaep:KaHMs, CIHpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMM KOHCIIEKTHPOBAaHHUS TEKCTa, NMpeoOpa3oBaHMs HWHGOpMAMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/aBaTb COOCTBEHHbIE MUCHbMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE MH(OpPMAUH U3
HECKOJIbKUX HCTOYHHMKOB (PU3MUECKOro conepKaHMsl, MyOJMYHO MpPEACTaBIATh pPE3yJbTaThl
HpOGKTHOﬁ NI I/ICCHe)IOBaTeHBCKOfI ACATCIBHOCTH, IIPU O3TOM TI'PaMOTHO HCIIOJb30BaTh



U3y4YEHHBII NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3uKu U CONPOBOXKIATh BBICTYIUIEHUE
npe3eHTaluen ¢ yaéToM 0COOEHHOCTEH ay TMTOPHU CBEPCTHUKOB.
TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne CamocTosiTe (undpossie)
pa3jaeJioB U TEeM IIpakTH4eckune
n/n Bceero JbHBIE oOpa3oBaTesibH
NporpamMmal padoThI
padoThI bl€ pecypchl
Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKOIIEro MUPa
bubnuoreka
11 ®dusuka - Hayka o ) HOK
' OpUpo/Ie https://m.edsoo.r
u/7f416194
bubnuoreka
K
1.2 dusnyeckue BEIUYUHBL | 2 1 1o
https://m.edsoo.r
u/7f416194
bubmnnoreka
EcrecTBeHHOHAy4HBIN HOK
1.3 2 1
METO/I TO3HAHUS https://m.edsoo.r
u/7f416194
Wroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS 0 CTPOEHHMH BellecTBa
bubmmnoreka
HOK
2.1 C 1
TPOCHHE BetecTRa https://m.edsoo.r
u/7f416194
bubnuorexa
JIBr>xeHue 51
2.2 B3aHMOJICHCTBHE 2 1 LOK
' qacTi I;e ccrBa https://m.edsoo.r
H Betl u/7f416194
bubnuoreka
ArperaTtHble COCTOSHHUS HOK
2.3 2
BEIECTBA https://m.edsoo.r
u/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
bubnuoreka
MexaHn4eckoe 1HOK
3.1 3
JIBHKCHHUE https://m.edsoo.r

u/71416194
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bubnuoreka
Huepuus, Mmacca, HOK
32 4 1
IJIOTHOCTh https://m.edsoo.r
u/7f416194
bubnuoreka
LHOK
3.3 Cuia. Bune! cun 14 1 2 https-//m.edsoo.r
u/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
Hasnenue.  Ilepemaua bubnmoreka
ABJICHUS TBEPABIMU 1HOK
4.1 3
TeNaMH, KUIKOCTAMH U https://m.edsoo.r
rasamu u/7f416194
bubnuorexa
HOK
4.2 JlaBieHune KUIKOCTH 5 https-//m.edsoo.r
u/7f416194
bubnuorexa
ATtmocdepHoe HOK
43 6
JTaBJICHUE https://m.edsoo.r
u/7f416194
. bubnmmoreka
JleicTBuEe KUAKOCTH U
4.4 rasza Ha norpyxéHHoe B | 7 1 3 LOK
X Teo https://m.edsoo.r
u/7t416194
Hroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bubnmmoreka
HOK
5.1 Pa6ora u MmomHOCTH 3 1 https//m.edsoo.
u/7t416194
bubmmorexa
HOK
5.2 [IpocTeie MEXaHU3MBI 5 1 https-//m.edsoo.r
u/7f416194
bubnuoreka
HOK
5.3 Mexanunyeckas sHeprust |~ 4 1 1 https-//m.edsoo.
u/7f416194
Hroro no pazneny 12
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PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TIPOT'PAMME
8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue
(uudgpossbie)
Nen/m  paspesioB M Tem CamocrositenbHuble  IlpakTHyeckue
HpOTPAMMbI Bcero paGoTe: paGoTh: o0pa3oBaTtejibHbIE
pecypchl
Paznen 1. TensioBble siBJIeHUS
CtpoeHue U CBOMCTBA bubmmorexa  LOK
1.1 https://m.edsoo.ru/
BEILIECTBA 78418 1ce
bubmuorexka I1OK
1.2 Ternoseie mporieccer | 21 1 5 https://m.edsoo.ru/
7t4181ce
Uroro no pazaeny 28
Paznein 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
D
2.1 Tora " x 7 1 https://m.edsoo.ru/
. 7f4181ce
B3aUMOJICHCTBHE
s POT— bubmmoreka I[IOK
2.2 > MeKTpUECKHH TOK 20 1 7 https://m.edsoo.ru/
7f4181ce
bubnmnoreka IIOK
2.3 MarsutHsele sBieHus =~ 6 1 1.5 https://m.edsoo.ru/
7f4181ce
DneKTpOMarHuTHasI buomiorea  TIOK
2.4 4 https://m.edsoo.ru/
MY 74181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 [TPOT'PAMME
9 KJIACC
HanmeHoBaHue KoanuecrBo yacos DJICKTPOHHBIE
Nen/m  pasgenoB H TeM Camocrositenbuble  IIpakTuyeckue (uugposbie)

Bcero

NMPOrpaMMsbl padoThI

padoTbl

o0pa3oBaTe/ibH

ble pecypchl
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Pa3nen 1. Mexannyeckue siBJIeHHs
MexaHn4deckoe Bunorexa LIOK
1.1 ABIDKCHAC 1 10 1 https://m.edsoo.ru
CITOCOOBI ero 7641 ada6
OIHMCaHUs —
BzaumoneiictBue bubmmorexa [IOK
1.2 . 20 1 3 https://m.edsoo.ru
/7f41a4a6
3AKOMHLL bubnuorexa IIOK
1.3 10 3 https://m.edsoo.ru
coRpaneHi /7f41a4a6
Uroro no pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
MexaHu4deckue buomiorexa LIOK
2.1 N 7 3 https://m.edsoo.ru
/7t41a4a6
MexaHu4deckue buomiorexa LIOK
2.2 - 8 1 3 https://m.edsoo.ru
/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJIE€ U YJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE BuGmorexa 1[OK
3.1 j;;fTPOMarHHTHH: 6 2 https://m.edsoo.ru
/7f41a4a6
BOJIHBI
Hroro no pazneny 6
Paznen 4. CBeToBbI€ sIBJIEHHSI
3aKoHBI bubmuorexa [JOK
4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru
CBeTa /7f41a4a6
JInH3bI u bubnuorexa [JOK
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru
prOOpbI /7f41a4a6
Paznoxenue bubmuorexa IJOK
4.3 Ooemoro cBera B @ 3 2 https://m.edsoo.ru
CIIEKTp /71412426
Hroro no pazneny 15
Paznen 5. KBanTtoBble siBJIeHUs
5.1 Hcnyckanue u 4 1 bubnmnoreka [IOK
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[IOIJIOLIIEHHE CBETa https://m.edsoo.ru
aTOMOM /7f41a4a6
Crpoene bubnuorexa IIOK
52 ATOMHOTO A1pa 6 1 https://m.edsoo.ru
/7t41a4a6
bu6nmoreka [JOK
53 Snepubie peakuuu | 7 1 1 https://m.edsoo.ru
/7t41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTOpuTe1bH0-00001a01IIHIT MOYIb
IToBTOpEHUME 51
0000meHue bubnmoreka [{OK
6.1 cozepkaHusi Kypca 9 2 https://m.edsoo.ru
¢uzuxkn 32 7-9 /7t41a4a6
KJ1acc
Wroro no pazneny 9
OBLIEE KOJIMYECTBO
YACOB o 102 3 27
I[MPOT'PAMME
MOYPOYHOE INJIAHUPOBAHHUE
7 KJIACC
KosauuecTBo yacos DJIeKTPOHHbBIE
Hdara
Ne MpakTuy uudposbie
n/n Tewma ypoxa Bcero Camocrosren ecKue HeyHen o0pa3oBaTebH
bHbIE pPadoTHI us
padoTbI ble pecypchl
®uzuka — Hayka o
| HIPUPOJE. SABnenus |
npupoael. Puznyeckue
SIBIICHUS
Mexanndeckne,
TETUIOBBIE,
2 3JIEKTPUYECKHUE, 1
MarHWTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS
3 ®du3nyecKue BEITUIHHBI |
U UX U3MEPCHHE
Ypok-uccnenoBasue
4 "N3mepenue 1 1
TEMIIEPATYPhI npu
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MOMOIIN  KUAKOCTHOTO
TEPMOMETpa M JaT4hKa
Temneparypsl"

Kak ¢wusuka u apyrue
€CTECTBCHHBIE  HAYKH

H3Yy4aroT MIPUPOTY. bubnuoTeka
5 EcrecTBeHHOHAayUYHBIH HOK
METOJ [IO3HAHUS. https://m.edsoo.r
Onucanne (HU3NIECKUX u/ff09172a
SABJIEHUA C MOMOILBIO
MoOJenen
Ypok-uccrienoBanue
"l[lpoBepka  TUIOTE3bI:
JATbHOCTh noJiéra
6 HIapuKa, IyILIEHHOTO
TOPU3OHTAIIBLHO, TeM
Oojbie, 4YeM OOJIbIlIe
BBICOTA ITycKa"
CtpoeHue BelecTna.
OmbITEL bubanoreka
7 JIOKA3bIBAOLIME HOK
JHCKETHOE CTPOCHHE https://m.edsoo.r
u/ff09fe0a
BEIIECTBA
bubnuoreka
2 JIBr>KeHMe yacTull [HOK
BEIIECTBa https://m.edsoo.r
w/ff0a013e
Ypok-uccnenoBasue
«OMnBITHI TIO
9 HaOJIFO JEHUTO
TETIJIOBOTO
pacUIupeHHs Ta30BY
10 ArperatHble
COCTOSIHMSI BEIIECTBA
B3aumocBs3bp Mexy
CBOMCTBAaMH BEILIECTB B
Pa3HbIX arperaTHbIX bubnuoteka
11 COCTOSIHHUSIX U UX [HOK
aTOMHOMOJIEKYJIAPHBIM https://m.edsoo.r
CTPOEHUEM. u/ff0a0378
Ocobennoctu

arperaTHbIxX
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COCTOSIHUM BOJBI

Mexanunueckoe
J— bubanoreka
12 PaBromepHOE 1 LOK
https://m.edsoo.r
HEpPaBHOMEPHOE WE0205¢6
JIBUKEHUE
bubnmoreka
13 Cxopoctb. Equnuiipi LIOK
CKOpPOCTH https://m.edsoo.r
u/ff0a079¢
bubnuoTeka
14 Pacuer nytu u LHOK
BPEMEHU JBUKECHUS https://m.edsoo.r
u/ff0a0ae4
Nuepuus. 3akoH
WHEPLHH. bubnuoteka
15 BsaunmopericTeue Ten I[HOK
Kak IpUYMHA https://m.edsoo.r
W3MEHEHUS CKOPOCTH u/ff0a0c10
JIBVOKCHUS TEIT
[LnoTHOCTH BEmIECTBA. bubnmmoreka
16 Pacuer maccer u HOK
o0bemMa Tena 1o ero https://m.edsoo.r
MJIOTHOCTH u/ff0a0fee
JlaGoparopHas paboTa
17 «Omnpenenenune
MJIOTHOCTH TBEPAOTO
Tema
Pemenue 3agaq mo EubmioTexa
18 teme "[1oTHOCTH HOK
S— https://m.edsoo.r
w/ff0al23¢c
Cuna xak
XapaKTEePUCTUKA
19 B3aMMO/JICUCTBUS TEII.
Cwita ynpyrocTu.
3axoH ['yka
JlaGoparopHas paboTa
«3yyenune
20 3aBUCUMOCTHU
pacTshKeHUs

(medopmarun)



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

PYXUHBI OT
MPUIOKEHHOM CHUITBI»

21

22

23

24

25

26

27

28

29

SIBiieHUE TATOTEHUA.
Cuna TsKecTd

CBs3b MEXTY CUIION
TSKECTH U Maccoi
Tena. Bec Tena.
Pemenune 3amad mo
teme "Cuia Tsoxectu"”

Cuia TsDKeCTH Ha
JIPYTHUX IJIaHEeTaxX.
duznueckue
XapaKTEPUCTUKU
IUIAaHET

Hsmepenue cu.
Junnamometp

Bec Tena.
HeBecomocTs

CrnoxxeHune IByX CHII,
HaIlpaBJIEHHBIX 10
OZHOM IPSAMOM.
PaBHOmelicTBYIOIIAsK
CHII

Pemenue 3amau nmo
TEME
"PaBHozelcTBYIOIIAs

cun"

TpeHue CKONbXKEHUS U
TpeHue nokos. Tpenue
B IIPUPOJIE U TEXHUKE

JlaGopaTtopHnast pabota
«3yyenune
3aBHCHUMOCTH CHJIBI
TPEHUS CKOJIBKEHUS OT
CWJIBI IaBIICHUS U
Xapakrepa
COTIPUKACAIOLIUXCS

Bbubnuorexa
LHOK
https://m.edsoo.r
u/ff0al778

Bbubnuorexa
LHOK
https://m.edsoo.r
u/ff0al1502

bubanoreka
HOK
https://m.edsoo.r
u/ff0al8cc
bubanoreka
LHOK
https://m.edsoo.r
u/ff0al778

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0ala70

bubanoreka
LHOK
https://m.edsoo.r
u/ff0alb9c

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0alcc8



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

MMOBEPXHOCTEI

Pemenue 3aay Ha

30 omnpeieNeHue
PaBHOAECUCTBYOLIEN
CHJIBI
Pentenue 3amau mo
TeMaM: «Bec Tenay,
«I'papmueckoe bubamotexa
31 U300paxeHHE CUID», HOK
«Crbi», https://m.edsoo.r
u/ff0alde0
«PaBHOACHCTBYIOIIAS
CHII»
KonTtponsHas padora
110 TEMaM:
«MexaHn4ueckoe
1 JIBWKeHUE», «Macca,
IUIOTHOCTBY, «Bec
tenay, «I'paduueckoe
HU300paKCHHUE CHID»,
«Cuby
HaBnenne. CiocoOb1 bubnmorexa
33 YMEHBILIEHUS U HOK
YBEJTUYCHUS JTABJICHUS hitps: /m.edsoo.r
u/ff0a20a6
JaBnenue rasa. bubnuoreka
14 3aBUCUMOCTD LIOK
JaBJIEHUA ra3a oT https://m.edsoo.r
00BEma, TeMIepaTypbl u/ff0a2376
[Tepenaua naBnenus bubnuorexa
35 TBEPIABIMH TEIAMH, LIOK
KUIKOCTSAMU U Ta3aMHu. https://m.edsoo.r
3akon [Tackans u/ff0a25b0
JlaBneHue B KUIKOCTH bubnuoreka
36 Y Ta3e, BEI3BAaHHOE HOK
JIEUCTBUEM CHIIBI https://m.edsoo.r
TSKECTHU u/ff0a2718
Pemenne 3amay mo Bubnuoreka
37 teme «JlaBnenue B LIOK
JKUJIKOCTH U Ta3e. https://m.edsoo.r
3akoH ITackamns» u/ff0a2826
CooOmrarontuecs bubanoreka
38
COCY/Ibl [HOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

https://m.edsoo.r

u/ff0a2970
bubnmnoreka
19 I'mppaBnuueckuii HOK
rnpecc https://m.edsoo.r
w/ff0a3136
ManomeTpsl.
40 [TopmneBoi
JKUJIKOCTHBIN Hacoc
Atmocdepa 3emitn.
[Tpuunnb
CyIIIECTBOBaHUS bubnuoreka
BO3/YIIHOM 000JI0UKH LIOK
41
3emun. 3aBUCUMOCTD https://m.edsoo.r
aTMoC(epPHOro u/ff0a2b5a
JIABJICHUS OT BBICOTHI
HaJl YpPOBHEM MOps
bubnuoteka
Bec Bo3ayxa. 110K
42 Atmocgeproe https://m.edsoo.r
AABIICHHC w/ff0a2bsa
Hsmepenue bubnuoreka
aTMocgepHOro HOK
43
nasienns. OTbBIT https://m.edsoo.r
Toppuuemu u/ff0a2da8
3aBUCUMOCTh bubnuoteka
44 aTMocgepHOro HOK
JaBJICHHUS OT BBICOTHI https://m.edsoo.r
HaJ yPOBHEM MOPSI u/ff0a2fc4
bapomerp-anepounn. bubnuoteka
45 ATMocdepHoe [HOK
JaBJICHUE Ha https://m.edsoo.r
pa3JIUYHBIX BBICOTaX u/ff0a2fc4
Pemenne 3amgau no
46 Tteme " ATmocdepHoe
napieHue"
JleicTBUE )KUAKOCTU U bubnmoreka
47 rasa Ha IIOTpy>KEHHOE [HOK
B HUX TEJIO. https://m.edsoo.r
ApxuMeoBa cuia w/ff0a3276
43 JlaGopaTtopHnast pabota bubnuoteka
«Omnpenenenue LHOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
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/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/ff0a3276
https://m.edsoo.ru/ff0a3276

BBITAJIKMBAIOIIEH https://m.edsoo.r
CHJIBI, IEHCTBYIOILEH u/ff0a33fc
Ha TeJo, MOTPYKEHHOE
B )KUJIKOCTEY
JlaboparopHas paboTa
10 TEME
Bubnuoreka
«Hccnenosanue OK
49 3aBHCHMOCTH Beca o
TeJa B BOJE OT 00BbEMa hitps://m.edsoo.r
e Wi0a3514
MOTPYKEHHOU B
SKUIKOCTD YaCTH TEJIa
bubnuoreka
OK
50 IInaBanue ten 1
https://m.edsoo.r
u/ff0a3a96
JlaGopaTopHnas pabota
"KonctpyupoBanue
apeoMeTpa Wi
51 KOHCTPYUPOBaHUE
JIOJIKU 1 OTIpEICIICHHE
eé
rpy30M0BEMHOCTH"
Pemenue 3amau mo
teMaM: «IlmaBanue
Bbubnuoreka
CyJIOB.
LHOK
52 BosznyxomnaBanuey,
«JTaBenue TBEPIBIX https://m.edsoo.r
P u/ff0a3654
TeN, )KUAKOCTEH U
ra3oB»
KonTtponbHas pabora
53 o teme «JlaBienue
TBEPJBIX TE,
JKUJIKOCTEN U Ta30B)
Bubnuoreka
OK
54 Mexanunueckas pabota 1
https://m.edsoo.r
u/ff0a3f82
Bubnuoreka
55 MormtHocTh. Equnutibr HOK
MOIIIHOCTH https://m.edsoo.r
u/ff0a3f82
56 Ypok-uccrnenoBanue



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
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.edsoo.ru/ff0a3f82

"Pacyét MOIITHOCTH,
pa3BUBaeMOM Mpu
HoanLéMe 110 JiecTHule"

IIpocThie MEXaHU3MBI.

57 Prruar. PaBHoBecue
CHJI Ha pblUare
Priuaru B TeXHHKE,
OBITY M IIPUPOJE. bubnuoreka
53 JlaboparopHas paboTa 0.5 [IOK
«HccnenoBanue ' https://m.edsoo.r
YCJIOBU paBHOBECHS u/ff0a478e
phIdaray
bubanoreka
Pemenue 3amay nmo OK
59 TeMe «Y CIIOBUS &
ABHOBCC Ara https://m.edsoo.r
BHOBECHUS pbIYar
p P W/ff0a48a6
Koapdpumment
MOJIE3HOT'O ICUCTBUS
MeEXaHu3Ma.
60 JlaGopaTtopHnast pabota 0.5
«3mepenue KI1/]
HaKJIOHHOH
IIIOCKOCTHY
bubanoreka
Pemenue 3amau nmo OK
61 teme "PaboTa, hutt med
ps://m.edsoo.r
MomHocTh, KITJT"
m a u/ff0adc48
Mexannueckas
Bbubnuoreka
SHEPTHUsL. OK
62 Kunernueckas u I
O TCHLHANBHAS https://m.edsoo.r
H W/f0a4252
SHEPrus
bubanoreka
3aKOH COXpaHEHHUs
o [HOK
63 MEXaHUYECKOH
SHEDIHH https://m.edsoo.r
P u/ff0a4360
YPOK-3KCIIEpUMEHT 110
TEME
64 "DKcnepruMeHTalIbHOE |
ompeneneHne
A3MEHEHU

KUHETUYECKOUN U



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

OTEHIIMAIBHON
SHEPTHH MPHU
CKaTBIBAHUY TEJIA 110
HaKJIOHHOH
Iockoctu"
KoHnTtposbHas padota
65 o teMe «Pabora u 1 1
MOIIIHOCTb. DHEPTHUS»
Pe3epBHHI7I YPOK. Buoauorekxa
66 Pabora ¢ Texcramu 1o 1 LIOK
TeMe "MexaHnuecKkoe https://m.edsoo.r
nBmxenue" u/ff0a4ee6
Pe3epBHbIit ypoK.
bubanoreka
Pabora ¢ Tekcramu o OK
67 teme "JlaBeHue 1 a
TBEDILIX Tel https://m.edsoo.r
PABIXTEL w/ff0adffe
JKUIKOCTEN U ra30B
Pe3epBHbIit ypoK.
Pabora ¢ Tekcramu o
68 " 1
Teme "Pabora.
MoiHocTb. DHeprus"
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOT'PAMME
8 KVIACC
KonnuectBo yacos DJIEeKTPOHHbIE
Ne Hpakruuec Mara uudpoBbIe
Tema ypoka CamocrosTt P op
n/n Bcero KHe U3ydeHus o0pa3oBarteib
padoThI
padoTbI HbI€ pecypchl
OCHOBHEBIE
[IOJIOKEHUS
bubanoreka
MOJIEKYJISIPHO-
o [HOK
1 KUHETHUUECKOU 1
O—— https://m.edsoo.r
p W/f0as5256
OIIBITHBIE
TIOJITBEPIKICHUS
) Macca u pazmep 1
ATOMOB U MOJIEKYII
Monenu TBEPIOTO, bubanoreka
3 KHUAKOTO U 1 HOK
ra3oo0pa3Horo https://m.edsoo.r



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

COCTOSIHUU
BELIECTBA

u/ff0a540e

10

11

OObscHEHUE
CBOWCTB TBEPOTO,
JKHIKOTO U
razoo0pa3Horo
COCTOSIHUM
BEIEeCTBA HA
OCHOBE ITOJIOKEHHI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpPUH

Kpucrammmyeckue n
amopdHbIe TeIa

CmauuBaHue u
KalWUIIPHOCTb.
[ToBepxHOCTHOE
HATSDKEHUE

Tenmosoe
pacuIupeHne u
coKaTHe

Temneparypa.
CBs3b
TeMnepaTypsl Co
CKOPOCTBIO
TEIIOBOT'O
JIBU>KEHUS YaCTHI]

Bnytpennss
sHeprusi. CriocoOsbl
U3MEHEHUs
BHYTpPEHHEN
SHEPIruu

Buaer
TeIIoNnepe1adn

Ypok-koHpepeHIus
"IIpakTueckoe
UCIIOJIb30BaHUE

bubanoreka
LHOK
https://m.edsoo.r
u/ff0a5800

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a5530

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a5a26

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0a5c60

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a6412

bubanoreka
LHOK
https://m.edsoo.r



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

TEIJIOBBIX CBOMCTB

u/ff0a65¢c0

BEILIECTB U
MaTepualioB B
essax
sHeprocOepexeHus"
KoTHuecTBo bubnuoreka
12 TEIUIOTHI. Y JeIbHAs HOK
TOIIOCMKOCTE https://m.edsoo.r
uw/ff0a6976
YpaBHeHue
TEIJIOBOTO OajaHca. Bubmuorexa
13 TennooOmeH u HOK
TCIUIOBOE https://m.edsoo.r
u/ff0a7088
paBHOBECHE
JlabopaTopHas
pabora
"Hccnenosanue bubnnoreka
14 SIBJICHUSI [IOK
TeII000MeHa MpHu https://m.edsoo.r
CMEIIUBAHUN u/ff0a6a98
XOJIOJTHOU U
ropsiueit BozbI"
Pacuer konuyectBa
TEIJIOTHI,
15 HEO0OXOAMMOTO JIJIst
HarpeBaHus Tejia u
BBIJICJISIEMOTO UM
MIPU OXJIKICHUH
JlaGopatopHas
pabora bubnuoTeka
16 "Onpenenenue [IOK
YIAEIbHOU https://m.edsoo.r
TEIIOEMKOCTH u/ff0a6bb0
BemecTna”
DHeprus TOIINBA. Bubmuorexa
17 VnenpHas Teniaora HOK
cropanus https://m.edsoo.r
w/ff0a7bSa
[LnaBnenue u bubnuoteka
18 OTBEP/ICBaHHUE [TOK
KPUCTAJUIMYECKUX https://m.edsoo.r
TeJ. Y IenpHast uw/ff0a71d2



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
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TCIJIOTA IJIaBJICHUA

JlaGopatopHas
bubanoreka
pabora o
19 "Omnpenenenue 11
eIbHOM TEILTOTHI https://m.edsoo.r
i u/ff0a72fe
IJIaBJICHHMS Jbaa" wila/ste
Bubnuoreka
[Tapoo6pa3zoBanue u
HOK
20 KOHJICHCALHSL.
WUctapenue https://m.edsoo.r
b u/ff0a740c¢
Kunenue.
VYenpHas TemioTa
napooOpa3oBaHus U
bubanoreka
KOHJICHCAIIUH. .
21 3aBUCUMOCTD 0
TeMIIepaTyphI https://m.edsoo.r
PP u/ff0a786¢
KUIIEHUS OT u1ila /s6c¢
aTMochepHOro
JaBJICHUS
BnaxxHocTh
BO3/yXa.
JlaGopaTopHas Eubimiorexa
2 paboTta LIOK
"OnpenencHue https://m.edsoo.r
OTHOCUTEILHON u/ff0a7628
BJIIQYKHOCTH
BO3/IyXa"
Pemienue 3agad Ha
23 orpesiecHne
BJIQXKHOCTH BO3JIyXa
[TpuHIMIIB pabOTHI
TEINIOBBIX
JBUTATEIIEI.
24 ITapoBas TypOuHa.
JIBurarenn
BHYTPEHHETO
CTOpaHHUS
KIIJI TermoBoro
bubanoreka
JIBATATENS. .
25 TermnoBsle 0
BUTATEHN U https://m.edsoo.r
iy u/ff0a7c7c

3aluTa



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
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OKpYXKaromeir
Cpelibl

26

3aKOH COXpaHEHHUs
U MIPEBpAILCHUS
JHEpPruu B
TETIJIOBBIX
nporeccax

27

28

ITonroroBka K
KOHTPOJIBHON
pabore 1o Teme
"TermnoBele
SIBIICHHS.
HN3MeHeHue
arperaTHbIxX
COCTOSIHUM
BeniecTna"

KonTponbHas
pabora 1o Teme
"TemnoBbie
SIBJICHHUSL.
H3menenue
arperaTHbIX
COCTOSTHHI
BemecTna"

bubnuoreka
HOK
https://m.edsoo.r
u/ff0a83f2

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a86ae

29

DneKkTpu3anus Ted.
[Ba pona
IEKTPUICCKUX
3apsIoB

30

Ypok-
UCCIIEJOBaHHE
"DreKTpu3anus Te
WHIYKIHEH U IIpU
COTMPUKOCHOBEHUN"

31

32

B3aumopeiictBue
3apsKEHHBIX Tell.
3akoH Kysnona

DneKTpuuecKkoe
noJe.
HanpsxeHHOCTB
JNEKTPHYECKOTO
nostst. [IpuHImn

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a87e4

bubnnorekxa
HOK
https://m.edsoo.r
u/ff0a8a0a



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

CYTEepHO3UIINH

AJIEKTPUUECKUX
HoJIen
Hocurenn
ANEKTPUUECKUX
3apsIoB.
33 P 5
DJIeMeHTapHbIN
3apsia. CtpoeHue
aTroMma
[IpoBonHMKY U
Bubnuoreka
JTUAJICKTPUKH.
HOK
34 3aKOH COXpaHEeHUs
SICKTPHYCCKOrO https://m.edsoo.r
P w/ff0a8ef6
3apsa
Pemenue 3agad na
bubanoreka
MIPUMEHEHHUE oK
35 CBOMCTB &
S —— https://m.edsoo.r
P w/fa90cc
3apsIoB
DNEeKTpUYECKUM
TOK, YCJIOBHUS €TO bubnmoreka
16 CYILIECTBOBAHHSI. [IOK
Hctounuku https://m.edsoo.r
JJIEKTPUYECKOTO uw/ff0a95a4
TOKa
o Bbubnuoreka
JencTBus
LHOK
37 AIEKTPUIECKOTO
ToKa https://m.edsoo.r
u/ff0a96b2
Ypok-
HCCIIEIOBaHUE
"leticTBue
38 3JIEKTPUYECKOTO
IIOJIA Ha
MIPOBOJIHUKHU U
JUDJIEKTPUKA"
" Bubnuoreka
DIIEKTPUYECKUI TOK
HOK
39 B MeTaJljiax,
KUIKOCTSIX 1 I43aX https://m.edsoo.r
g Wff029838
DiexkTpuuecKas
40 P

LEeNb U €€



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

COCTaBHBbIC HaCTH

Cuna Toka.
bubnuoreka
JlaboparopHas oK
41 pabora "U3mepenue 0.5 1
I —. https://m.edsoo.r
PeryIpo W/ff0a8bd6
CHJIBI TOKA
DIIEKTpUUYECKOe
HaIpsiKEHUE.
bubnuoreka
BoabsT™erp. OK
42 JlaGopatopHas 0.5 1
a60Ta "VI3MEeDCHIE https://m.edsoo.r
P P w/ff0a9e14
U peryJIupoBaHue
HanpspKkeHus"
ComnpoTuBieHne
bubnuoreka
MIPOBOJIHUKA. oK
43 YeapHOE [t
COLDOTHBICHIC https://m.edsoo.r
p w/ff0aa738
BEIIlECTBA
JlabopaTopHas
pabora
"3aBHCUMOCTD
3JIEKTPUUIECKOTO BubmuoTeka
44 CONPOTHUBIICHUS ] LIOK
IIPOBOJHUKA OT €T0 https://m.edsoo.r
JJIVHBI, IIOIIAIN u/ff0aa738
MOTIEPEUHOTO
CEeUYeHUs 1
Martepuaia"
3aBUCUMOCTD CHUJIBI
bubnuoreka
TOKa OT oK
45 HaNpsDKEHUs. 3aKOH 1
OMa JUIS V9aCTKA https://m.edsoo.r
Ly u/ff0aad4a
LEMn -
JlaGopatopHas
paborta
"UccneqoBanue
Bubnuoreka
3aBAUCHUMOCTH CHJIbI oK
46 TOKa, UAYIETO 1 1
4eDe3 DESHCTOD. OT https://m.edsoo.r
pe3p P, u/ff0aa04e

CONPOTHUBJICHUS
pe3ucTopa u
HaIpsDKeHUS Ha



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
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

pesucrope"

IlocienoBarenbpHOE
U napajuieIbHOe

47
COCIMHEHUS
MIPOBOJIHUKOB
JlaGopaTopHas
pabora "IIpoBepka
bubnuoreka
npaBujIa CII0KEHUS
. HOK
48 HaIpsDKEHUH IpU
OCICIOBATCBHOM https://m.edsoo.r
s u/ff0aaasS8
COCTMHEHUH JIBYX
pe3ucrtopon”
JlabopaTopHas
pabora "IIpoBepka
bubnuoreka
npaBuJjIa JJisl CUJIBI
HOK
49 TOKa IIpHu
. https://m.edsoo.r
0 wiMaadle
COEIMHEHUU
pe3uctopon"
Pemenue 3agau Ha
MPUMEHEHHE 3aKOHa Bubnuoreka
50 Owma s [IOK
pa3IMYHOrO https://m.edsoo.r
COEIMHEHUS w/ff0aaf8a
MIPOBOJIHUKOB
PaGota u momrHOCTH Bubnuoreka
51 3JIEKTPUYECKOTO [TOK
TOKa. 3aK0H https://m.edsoo.r
[xoyns-Jlenna w/ff0ab124
JlaGopatopHas
pabota
" bubnuoteka
Onpenenenue OK
52 paboThl 1
MOLIHOCTH https://m.edsoo.r
o u/ff0ab3e0
AJIEKTPUIECKOTO
TOKa"
DIIEKTpUUYECKHE
Lenu u bubnuoteka
53 noTpeduTenu [TOK
3IIEKTPUYECKON https://m.edsoo.r
SHEPTUU B OBITY. u/ft0ab660

Kopotkoe



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
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

3aMbIKaHUEC

IToaroroBka k

KOHTPOJIBHON
pabore 1o Teme
"OnexTpuueckue
Bubnuoreka
3apsiibl.
HOK
54 3apsKeHHbIC Tea U
https://m.edsoo.r
1504
. u/ff0abd2c
B3aNMOJEHCTBHUS.
ITocTosaunbIi
ANEKTPUYECKUN
TOK"
KonTponbHas
pabora 1o Teme
"OnexkTpuueckue
3apsiibl. bubnuoreka
55 3apspKeHHbBIC Tela U | LIOK
1704 https://m.edsoo.r
B3aUMOJICHUCTBUSL. u/ff0abea8
ITocTosHHBIH
AIIEKTPUYECKUI
TOK"
ITocTrosunrie
56 MAarHMTEI, HX
B3aHUMOJIEHCTBHE
Ypok-
Bbubnuoreka
HACCIIEIOBAHNE
" o LHOK
57 N3ydenue noneun 1
https://m.edsoo.r
MMOCTOSIHHBIX
Y u/ff0ac3d0
MarHuToB
MarnutHoe moe.
Bbubnuoreka
MarautHoOE 1101€
LHOK
58 3eMiH U €ero
https://m.edsoo.r
3HAUYEHUE I
u/ff0acOba
JKU3HU Ha 3eMiie
OmneIT OpcTena.
MaruutHoe mose Bubnuoreka
59 AJIEKTPUIECKOTO HOK
ToKa MaruuTtHoe https://m.edsoo.r
I10JIE KaTYLIKH C u/ff0ac1d2
TOKOM
60 [Ipumenenue 0.5 bubnuoteka



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

61

62

63

JJIEKTPOMArHuToB B
TEXHHKE.
JlaGopaTopHas
pabora "M3yuenue
JIEUCTBUSA
MarHUTHOTO TIOJIS
Ha TPOBOJIHUK C
TOKOM"

DNeKTpOoABUTATEh
IIOCTOSTHHOT'O TOKa.
Hcnons3oBanue
ANEKTPOJABUIATEIICH
B TEXHHUYECKUX
YCTpOICTBaxX U Ha
TpPaHCIIOPTE.
JlaGopaTopHas
pabora
"KonctpyupoBanue
U U3y4YeHue paboThl
aeKTpoBuUraress'

OmnbiThl Dapajes.
3aKoH
ANEKTPOMATHUTHOMN
WHIYKIIHH.
IIpaBuno Jlenna
DIIEKTPOTreHepaTop.
CnocoObl
TOJTy9ICHUS
ANEKTPUYECKON
SHEPTUH.
DIIeKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX
HMCTOYHUKAX
SHEPTUU

LHOK
https://m.edsoo.r
u/ff0ac74a

bubaunoreka
HOK
https://m.edsoo.r
u/ff0ac86¢

64

IToaroroBka K
KOHTPOJIbHON
pabote o Teme
"DnexTpuueckue u
MarHuTHbBIE
AByeHus"

65

KoHnTtponbHas
pabota no Teme

buoOmmoreka
HOK



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

"DneKkTpuuecKue u https://m.edsoo.r
MarHUTHBIC w/ff0acb14
SIBJICHUS"
PesepBHbIii ypok. bubnuoreka

66 Pabota ¢ TekcTamu 1 LHOK
o teme "TemnoBeie https://m.edsoo.r
sBjeHus" u/ff0acc5e
Pe3epBHbIit ypoK.
Pabota ¢ TekcTamu bubnuoreka
10 TeMe LHOK

67 . 1
"TlocTossHHBIH https://m.edsoo.r
AIIEKTPUYECKUI u/ff0acdc6
TOK"
Pe3epBHbIit ypoK.
Pabora ¢ Texcramu

68 10 TeME 1
"MarauTHbIe
SIBIICHUS"

OBHIEE KOJIMYECTBO
YACOBIIO 68 14.5

I[TPOTPAMME



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

9 KUIIACC

KoumnuectBo yacos Jlara DJIeKTPOHHbIE
Ne Tema ypoka CaMmocT. Hpaxkruye H3y4YeHH wipposLIe
n/n Bcero 5 CKHe . o0pa3oBaTejibHbIE
PADOTEI padoThI pecypchl
Mexanunyeckoe
1 JIBIDKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcyera.
bubnmnoreka HOK
2 ﬁ;:;;;;:f;g:;m 1 https://m.edsogru/ffo
JIBUKECHUS addTd
PaBHOMEpHOE bubmuotexa [JOK
3 PSAMOJIMHENHOE 1 https://m.edsoo.ru/ff0
JBHKCHUE ad19a
HepaBHoMepHOE
4 IPAMOJIMHENHOE 1
nerxkenue. Cpenssisa u
MT'HOBEHHAsl CKOPOCTh
[IpsimonuHeliHOE bu6muoreka [JOK
5 pPaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0
JIBUKEHHE. Y CKOpEHUe ad8d4
CxopocTh
PSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO 1
nBkeHus. ['papux
CKOPOCTH



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

JlaboparopHas paboTa

"Onpenenenue
YCKOpEHHUs Tena pu bubnmoreka [JOK
7 PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0
JIBUKEHUH 10 adbl8
HaKJIOHHOM
MJI0CKOCTH"
CBoOoHOE MajieHue
8
ten. OneiTel [Nanunes
PaBHOMEpHOE
JIBIDKEHHE T10
bubnnoreka IIOK
okpykHocTu. [lepron
9 https://m.edsoo.ru/ff0
U 4acToTa oOpalieHus.
. acl76
Jlunelinas u yriosas
CKOpOCTH
10 LlenTpocTpemuTenbsHOE
YCKOpEHHE
[IepBrlii 3axoH bu6muoreka [JOK
11 Herotona. Bekrop https://m.edsoo.ru/ff0
CHJIBI ac612
Bropoit 3akoH
bu6mmoreka [IOK
Hprotona.
12 . https://m.edsoo.ru/ff0
PaBHO€elicTBYIOIIAS
ae72a
cuna
Tperuii 3akoH bubnmnorexka HOK
13 Herorona. https://m.edsoo.ru/ff0
Cynepno3uuus Cui ae982
Pemenue 3anau Ha bubmuorexa [JOK
14
[IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0



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
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

HrroTrona aebbc
bu6nmoreka [IOK
Cuna ynpyrocru.
15 https://m.edsoo.ru/ff)
3akon ['yka
aeca?
Pentenue 3amau mo
16 teme «Cuna
YOPYTOCTH
JlaGopaTtopHnast pabora bubnmnoreka HOK
17 «Omnpenenenue https://m.edsoo.ru/ff0
JKECTKOCTU MPYKUHBDY aee28
bu6mmoreka [IOK
18 Cuiia TpeHust https://m.edsoo.ru/ff0
af738
bu6mmoteka [IOK
Pemenue 3agau nmo
19 https://m.edsoo.ru/ff0
teMe «Cuina TpeHus»
afa26
JlaGoparopHas paboTa
" bubmmoteka [IOK
Onpenenenue
20 B https://m.edsoo.ru/ff0
H N p af8be
CKOJIB)KCHUS
Pemenue 3agau nmo
Teme "3aKOoHBI bu6mmoteka [IOK
21 Hprotona. Cuna https://m.edsoo.ru/ff0
ynpyroctu. Cuia afb8e
TpeHus"
Cuna TSKeCTU U 3aKOH
bu6mmoreka [IOK
BCEMHUPHOT'O
22 https://m.edsoo.ru/ff0
TATOTCHUSA. Y CKOPEHHUE 044

CcBOOOIHOTO ITaIEHUSA



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

23

24

25

Ypok-koHpepeHuus

" JIBMKEHHUE TEI
BOKpYT
PaBUTALMOHHOTO
nentpa (CoyiHeuHas
cucrema). ['anaktuxu"

Penrenne 3aga4 mo
TeMe "Cuja TSHKECTH U
3aKOH BCEMHPHOT'O
TATOTeHHS"

[IepBas kocmuueckas
CKOpOCTb.
HesecomocTs u
Ieperpys3Ku

bubmnoreka IIOK
https://m.edsoo.ru/ff0
af5f8

bubnnoreka IIOK
https://m.edsoo.ru/ff0
af33c¢

26

27

PaBHOBecue
MaTepHAIIbHON TOYKH.
AOcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPAOTO TEJIA C
3aKpETIEHHONW OChIO
BpaieHusi. MoMeHT
cuibl. LleHTp TsKecTH

PaBHOBeCue
MaTepuanbHON TOYKHU.
AOcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPJIOTO TENA C
3aKpEIIEHHOW OChIO
BpaileHusi. MoMeHT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
afe36



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

cuibl. LleHTp TsKeCTH

Pentenue 3amau mo

bu6nuoreka [IOK

28 Teme "MOMEHT CHUJIBI. https://m.edsoo.ru/ff0
LlenTp TsxecTn" b02b4
IToaroroBka K
KOHTPOJIbHOHM paboTe
o TeMe bubnnoreka IIOK
29 "MexaHIeckoe https://m.edsoo.ru/ff0
b0408
JIBIOKCHUE.
Bzaumopeticteue Ten"
KoHTposbHas padota
10 TeME bubnnoreka IIOK
30 "MexaHn4ecKkoe https://m.edsoo.ru/ff0
JBHKCHHUE. b06ec
BsaumonetictBue ten"
Nmiynsc Tena.
Wmmynec cuitel. 3aKoH bu6nuoreka [IOK
31 COXpaHEHHUsI UMITYJIbCA. https://m.edsoo.ru/ff0
VYrpyroe u Heynpyroe b07fa
B3aMMO/ICHCTBHUE
Pemenue 3agau nmo
Tente "3aKom bubnuotexa [JOK
32 coxpaneHus https://m.edsoo.ru/ff0
uMIryibca' 00%6e
VYpok-koHpepeHuus
3 "PeakTuBHOE
JBIDKEHUE B PUPOJIC U
TeXHHKE"
34 Mexannueckasi pabora bubmuorexa [{OK



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

Y1 MOIITHOCTb

https://m.edsoo.ru/ff0
b0al4

Pabora CHIIBI TSKECTH, bu6nmoreka [IOK
35 CHJIBI YIIPYTOCTH U https://m.edsoo.ru/ff0
CHJIBI TPEHHS b0db3
JlaGopaTtopHnas pabota
«Omnpenenenue padoOThI
CWJIBI TPEHUS TIPU
36 PaBHOMEPHOM
JBUKCHHH TeJa 110
TOPU30HTAIBHOM
MOBEPXHOCTH
CBs13b SHEPrUu U
37 paboTHL.
ITorennmansHast
SHEPTHs
Kunernueckas
bu6nuoreka [IOK
sHeprus. Teopema o
38 CHETIECKON https://m.edsoo.ru/ff0
b0c32
SHEPTUU
39 3aKoH COXpaHEeHUs
DHEPrUH B MEXaHUKE
JlaGoparopHas paboTa bubnmnorexka HOK
40 «3y4yenue 3akoHa https://m.edsoo.ru/ff0
COXPaHEHUS DHEPIHU bl2fe
KonebarenpHoe bu6nunorexa LIOK
41 JBUKEHUE U €T0 https://m.edsoo.ru/ff0
XapaKTEpUCTUKHU b1858
42 3aryxaromye bu6mmoreka [IOK



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

KoJe0aHusl.
Brinyxennnie
koneOanust. Pe3onanc

https://m.edsoo.ru/ff0
b2010

43

44

45

46

47

Maremarnueckuii u
NPY>KUHHBIA MasTHUKHU

Ypok-uccienoBanue
«3aBUCUMOCTh
nepuoja KojaebaHui ot
YKECTKOCTH MPYKUHBI U
MaccChl Tpy3a»
[IpeBpaienue
SHEPTUU Mpu
MEXaHUYECKUX
KOJICOaHMSIX

JlaGoparopHas paboTa
«Onpenenenune
YacTOThI U TIepruoJa
KoJIe0aHui
pY>KUHHOTO
MasiTHUKa»

JlaGopartopHas paboTa
«ITpoBepka
HE3aBUCHMOCTHU
nepuo/ia KojieoaHui
rpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChl

rpy3a»

bubnnoreka IIOK
https://m.edsoo.ru/ff0
bl97a

bu6mmoteka [IOK
https://m.edsoo.ru/ff0
blaec

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
bl197a

48

MexaHnyeckue BOIHEL
CaoiicTBa

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0



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

MEXaHUYECKUX BOJIH.
IIponosibHBIE U
MOTIEPEYHBIE BOJIHBI

b21fe

49

Ypok-koHpepeHuus
"MexaHn4ecKnue
BOJIHBI B TBEPJIOM
tene. CelicMUYecKue
BOJIHBI"

50

3BYK.
Pacnpoctpanenue u
OTpakeHHE 3BYyKa

51

52

53

54

Ypok-uccienoBaHue
"Habmoienue
3aBUCHUMOCTH BBICOTHI
3ByKa OT 4aCTOTHI"

I'poMKOCTB 3ByKa U
BBICOTA TOHA.
AKycTudeckuit
pe30HaHC
VYpok-koHpepeHuus
"V npTpa3Byk u
uH(pa3ByK B IpUpoOJIe
Y TeXHHKE"
IToaroroska k
KOHTPOJILHOM paboTe
1o TeMe "3aKoHbI
COXpPaHEHHS.
Mexannyeckue
Kosie0aHusl U BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b2510



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

55

56

KontponsHas padora
1o TeMe "3aKOHBI
COXpaHEHHS.
MexaHndeckue
KoJieOaHMs U BOJIHEI"

DIIEKTPOMarHuTHOE
noJe.
DNeKTPOMarHUTHbHIE
BOJIHBI

bubnuoreka LIOK
https://m.edsoo.ru/ff0
b2abe

57

CaoiicTBa
JIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koHpepeHuus
"kana
BJIGKTpOMaFHI/ITHBIX
BostH. Mcronn3oBanne
3JIEKTPOMAarHUTHBIX
BOJIH JJISI COTOBOM
cBsa3n"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
b2fe6

59

60

Ypok-uccienoBanue
"N3y4yeHue CBOMCTB
AIEKTPOMArHUTHBIX
BOJIH C TIOMOIUIBIO
MOOUITLHOTO
tenepona"

Pemenue 3agaq Ha
ONpeIeTICHUE YaCTOThI
U JUTUHBI
AJIEKTPOMATrHUTHOMN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b2c6e



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

BOJIHBI

DneKTpOMarHuTHas

IPUPO/Ia CBETA. bubnmoreka [JOK
61 CkopocThb cBeTa. https://m.edsoo.ru/ff0

BonHoBrie cBOMCTBA b31d0

CBETa

HcTounuku cBera.

[IpsimonuHeiiHoe bubnuoreka [JOK
62 pacrpocTpaHeHue https://m.edsoo.ru/ff0

cBera. 3aTMEHUs b3658

Comnnna u JIyHst

3aKOH OTpaxeHHs

cBeTa. 3epkaa. bubnmnoreka HOK
63 Pemenue 3amau Ha https://m.edsoo.ru/ff0

NIPUMEHEHNE 3aKOHA b38c4

OTpPaKCHHSI CBETA

[Tpenomnenue cBera. bubmuoreka [JOK
64 3aKoH IPEIOMIICHUS https://m.edsoo.ru/ff0

CBETa b3aea

[TonHoe BHyTpeHHEe

OTpakeHHE CBETa.

Hcnonn3oBanue bu6nunorexa LIOK
65 MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0

OTpaKEHUs B b3c5¢c

ONITHYECKUX

CBETOBOJIAX

JlaGopaTtopHnast pabota
66 "UccnenoBanue

3aBUCUMOCTH yTIJia



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

MIPEJIOMIICHUS
CBETOBOTO JIy4ya OT
yrJia ajeHus Ha
rpanuiie "Bo3ayx-

CTEKJIO
Ypok-koHpepeHuus
"Mcnonap30BaHue
MOJIHOTO BHYTPEHHETO

67 OTpakKEHUS:
CBETOBOJIbI,
ONITHKOBOJIOKOHHAS
CBsI3p"
JIunzel. OnTuyeckas bubmorexa [IOK
68 S https://m.edsoo.ru/ff0
b3f2¢
[HocTtpoenue bubmuoreka [JOK
69 n300pakeHuii B https://m.edsoo.ru/ff0
JIMH3aX bd44a
JlaGopaTtopHnast pabota
"Onpenenenne
bu6nuorexa LIOK
dboxycHOTO
70 PACCTORHNA I https://m.edsoo.ru/ff0
. b4206
ONTUYECKOUN CHUITBI
coOuparorien THH3bI"
Vpoxk-koHpepenuus bubmoreka LIOK
71 "OnTuyeckue https://m.edsoo.ru/ff0
JMH30BbIe TPUOOpPH" c0a7e
7 ['ma3 kak ontuyeckas bubmuorexa [{OK
cucrema. 3peHue https://m.edsoo.ru/ff0



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

73

Ypok-koHpepeHuus
"IledexTsl 3penus. Kak
COXpaHUTH 3peHue"

b4684

74

Paznoxenune Oemoro
CBETa B CIIEKT.
OmnbiTel HeroTOHA.
Crnoxenune
CIIEKTPAJIbHBIX IIBETOB.
Hucniepcus cBera

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c0f4c

75

76

77

78

JlaGopaTtopHnast pabota
"OMnBITHI 11O
pa3I0kKEHUIO OENoro
CBETA B CIIEKTP U
BOCIIPUSATHUIO 1IBETA
MPEAMETOB MPU UX
HaOJIOZICHUU Yepe3
1[BETOBBIE (QUIBTPHI"
YPpOK-IPaKTUKYM
"BonHoBbIE CBOICTBA
CBETa: TUCIIepCus,
uHTepdepeHus u
nudpakmms"”

Omnsitel Pesepdopna u
MJIaHeTapHasi MOJIEb
aToma

ITocrynars! bopa.
Mogens aroma bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c0e2a

bu6mmoteka [IOK
https://m.edsoo.ru/ff0
cl2alg

79

Ucnyckanne n

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

MOTJIOIICHHUE CBETA
aroMoM. KBaHTBHI.
JIuneityaTpie CIEKTPbI

https://m.edsoo.ru/ff0
cld4c

Ypok-npakTuKym bubnmnoreka HOK
80 "Habmonenue https://m.edsoo.ru/ff0
CIIEKTPOB UCITyCKaHUS" cl1550
N bubnuorexa [JOK
PanmnoakTuBHOCTH M €€
81 https://m.edsoo.ru/ff0
BIABL c1672
Crpoenue aToMHOro bubnuorexa [HOK
82 anpa. Hykinonnas https://m.edsoo.ru/ff0
MOJICIIb cl8ac
PannoakTtuBHBIC bu6mmoreka [IOK
83 [IPEBPAILCHUS. https://m.edsoo.ru/ff0
H3oTonsl clal4
Pemenue 3agaq mo
Tene: bubmuoreka [JOK
84 - https://m.edsoo.ru/ff0
PannoakTuBHBIC
clbda
peBpalicHus "
85 ITepuon nonypacmnana
Ypok-koH(pepeH s
" P dep bu6mmoreka [IOK
PannoakTuBHBIC
86 https://m.edsoo.ru/ff0
U3IIyYeHUS B npnpoxﬂle, 2126
MEIIUITNHE, TEXHUKE
SnepHble peakiyu.
b P bu6mmoreka [IOK
3aKOHBI COXPaHEHUS
87 https://m.edsoo.ru/ff0

3aps10BOTrO U
MacCcOBOI'0 YHCET

clcs58



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBI3u
aTOMHBIX sjiep. CBs3b
Macchl ¥ YHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
cld7a

89

Pemenue 3agaq mo
teme "SnepHbie
peakiuun"

90

91

Peakuuu cunTesa u
JIeJIeHUs S7ep.
Hcrounuku sHeprun
ConHua u 3B€31

Ypok-koHpepeHIus

"AnepHas SHEpreTUKa.

JencTBus
palrOaKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHu3Msl"

bubmuorexa [JOK
https://m.edsoo.ru/ff0
cle88

92

IToaroroska k
KOHTPOJIbHOM pabore
10 TEME
"DJIeKTPOMarHUTHOE
roJje.
DNeKTpOMarHUTHBIE
BOJHEI. KBaHTOBEIE
SIBJICHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
c223e

93

KonTponbnas pabota
0 TeMe
"DJIeKTPOMarHuTHOE
noJe.
DNIeKTpOMarHUTHBIE



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

BOJIHEL. KBaHTOBEIE

saBJIeHUS"
IToBTOpEHue,
00001ICHHE. bubmuorexa [JOK
94 JlaboparopHsbie https://m.edsoo.ru/ff0
paboTHI 110 Kypcy c245a
"B3zanMopaencTBue Tea"
[ToBTOpeHwue,
000061menne. Pemenne
bubmuorexa [JOK
pacYeTHBIX U
95 https://m.edsoo.ru/ff0
KauyeCTBEHHBIX 3aa4
c2572
o teMe "TemIoBele
npouecchr”
IToBTOpEHME,
00001ienne. Pemntenne
pacyeTHBIX U bubnuoreka [JOK
96 KaueCTBEHHBIX 3a7a4 https://m.edsoo.ru/ff0
o teme "KIIJ] c2a22
TEINIOBBIX
nBuraresuei”
[ToBTOpEHME,
00001IeHne. Pemnenue
bu6mmoreka [IOK
pacueTHBIX U
97 https://m.edsoo.ru/ff0
KauyeCTBEHHBIX 3aa4
c2b30
o Teme "KIIJ]
3JIEKTPOYCTaHOBOK"
[ToBTOpEHME, bubnuoreka [JOK
98 0000111eHHE. https://m.edsoo.ru/ff0
JlaboparopHsble c2c52



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

paboTHI 110 Kypcy
"CBeToBbI€e aBiIcHUA"

99

IToBTOpEHue,
00001menue. Pabora ¢
TEKCTaMH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
c2d6a

100

[ToBTOpeHwue,
0000menue. Pabora ¢
TEKCTaMH 110 TEME
"Konebanus 1 BOIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c2e82

101

102

[ToBTOpEHHE,
0000menue. Pabora ¢
TEKCTAMH 110 TEME
"CseToBbI€E sIBICHUS"

IToBTOpEHUE,
00o0menue. Pabora ¢
TEKCTaMH TI0 TEME
"KBaHTOBas u saepHas
¢uzuka"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

27

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c3044



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[Tepeimkua .M., iBanoB A .U., «®usuka. 7 ki.: yaeouux»/M.M.Ileperimkun, AWM. BanoB.-3-¢ u3n., mepepaboTaHHOE. —
M.: IIpocsemenue, 2023r.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

o IlypeimeBa H.C. «®uzuka. 9 xi.: yueonux» / H.C. [lypsimesa, H. E. Baxeesckas. — 3-e uzn., crepeotun. — M.:
Hpoda, 2022 r.

e [IyprimieBa H.C. «®uszuka. 9 xi1. Metonuueckoe nocodue». / H.C. [lypsimesa, H. E. Baxeesckas. — M.: Jlpoda, 2021r.

eMapon A. E. «®usuka. 9 xnacc: YuebHo-Merogudeckoe nmocoome» Mocksa: JIpoda, 20010r.

e DJIEKTPOHHOE MPUJIOKEHHUE K yueOHUKY Ha www.drofa.ru

CD «Bupryanbnas ¢puznueckas 1adoparopus — 1abopaTopHbie padoThl o pusuke - 9 kimacey - Mocksa: dpoda, 20022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET
https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/
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