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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmH mpenojaBaHus y4eOHOTO
npeaMera «Pusuka.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaroIIMXCS W OpraHu3aluio HM3y4yeHHs (U3UKH Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamme mo (u3nMKe yYHUTBIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4eOHBIX IPEIMETOB Ha yPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PH3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBIICHUH, M3YYaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna w3 TNIaBHBIX 3a7ad (pU3NYECKOro 00pa3oBaHUSl B CTPYKType oOuiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM U HHTEpeca K Hayke Yy
oOyyJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPENIOJaracT OBJAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTb:

HAy4YHO OOBSICHATD SBJICHUS;
OLICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE/IOBAHMUS;
MHTEPIPETUPOBATH JAHHBIE U UCIOJIb30BaTh HAYYHBIE 10KA3aTEIbCTBA IS TIOJYyUEHUS BBIBOJOB.

[lenu wm3yueHuss QU3MKM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs OMNpEAETCHBI B
Konnenmuu npenoaasanus yuyeObHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHbIE 00I111€00pa30BaTENbHbIE IPOrPAMMBL,
yTBep)kAEHHON pemenneM Komnernn MunucrepctBa npocsemenust Poccuiickonn denepanyn
(mpotokoia ot 3 nexadbps 2019 r. Ne I[1K-4BH).

Henu n3yyenus Gpu3nku:
npuoOpeTeHne HMHTepeca M CTPEeMIICHHS OOYyYarolMXcsi K HAyYHOMY H3YUEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYyYHOM METO/JIe MMO3HAHU U (POPMHUPOBAHUE UCCIIEAOBATENHCKOTO
OTHOUICHHUSI K OKPY>KaIOLIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yudeHUs OCHOB CTPOEHMSI MAaTEpPHUU
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHpoBaHUE TMPEICTaBICHUN O POk (U3MKH IJI Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;



pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX cepax Oyaymied nmpodeccCHoHATbHON AesTEIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJbHEHIIeMy 00yYeHHIO B ’TOM HaIllpaBJICHHUH.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIEUnBAETCS PEUICHUEM CIEAYIONUX 3a4a4:
npUOOpeTeHNEe 3HAHMM O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHUH OMHCHIBATh M OOBSACHATH (U3UYECKUE SBICHHS C HCIOJIb30BAaHUEM
MOJTyYEHHBIX 3HAHUM;
OCBOEHHE METOJIOB pELICHHs MPOCTEHUIINX PacuETHBIX 3aJady C MCIHOJb30BaHUEM (U3MUYECKUX
MoJieieil, TBOPYECKHUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;
pa3sBUTHE yMEHHUH HAOJIIOAAaTh NPUPOIHBIC SIBICHUS M BBIOIHATH OMBITHI, J1A0OPATOPHBIC
paboThI U SKCIEPUMEHTAIbHBIE UCCIEA0BAHUS C UCIIOIb30BAHUEM U3MEPUTENIBHBIX IPUOOPOB;
ocBoeHue MpuEMOB paboThl ¢ HHPOpMaLKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu Tpo(hecCHOHATBLHON IeATCIIBHOCTH, CBS3aHHBIMA C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJOTHUSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
orBojuTcs 238 yacoB: B 7 kiacce — 68 wacos (2 yaca B Hezeno), B 8 kiacce — 68 gacos (2 vaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapakTep, YUYUTEIb JIeJaeT BbIOOP MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YYETOM MHINBUIYAIBHBIX 0COOEHHOCTEH 00yUYarOMIMUXCsI, CIIICKA SKCIEPUMEHTAIBHBIX
3aJjaHul, MpeAiaraeéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOT'O IK3aMeHa Mo (pusmke.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. Ousnyeckue sABICHUA: MEXAHUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL W3mepenue ¢usznueckux BenuuuH. Du3nueckue MpudOpHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cUCTeMa €IMHHII.

Kak ¢usuka m npyrue ecTeCTBEHHBIE HAyKH H3y4yaroT NMpHpoIy. EcTecTBeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe TUIoTe3, O0O0bsAcHeHue HalOmogaemMoro sipineHus. OmnucaHue
buznYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

MexaHnyecKkue, TEII0BbIe, MIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.

duznyeckue MpudOPsI U MPOIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U IIU(POBBIM MPUOOPOM.
Jlabopamopuwvie padbomot u onvimeol.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.

N3mepenne pacCcTOsTHUN.

N3mepenne 00bEMa KUIKOCTH B TBEPOTO Tea.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

W3mepenne temneparypsl IpU NOMOIIHN KUAKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATYPBHI.

IIpoBeneHne UCCIENOBAHUA IO IPOBEPKE TMIIOTE3BI: JAIBHOCTH IOJETA IIAPUKA, ITYIIEHHOI'O

TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIle BHICOTA TyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBeJeHUA 0 CTPOCHHUHU BellleCcTBA.

CrpoeHue BellecTBa: aTOMbl WU MOJEKYJbl, MX pa3Mepbl. ONBITHI, JAO0Ka3bIBaIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBuwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTUI[ C TEMIEPaTypoOu.
bpoyHoBckoe naBmxkenue, auddysus. B3aumopelicTBHe 4YacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTaIIuYecKux) Ted. B3auMOCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSAIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OcOoOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

HaGnronenue OGpOoyHOBCKOTO ABHKEHHMS.
Habmronenue nuddysum.
Habmronienue siBieHnid, 00bACHAIOUINXCSA MPUTSHKEHUEM HIIM OTTAIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopmnwvie padbomut u onvimol.

OrneHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIIOJIb30BaHUEM (oTorpaduii).
OnbITh! IO HAOJIIOIEHUIO TEIJIOBOTO PACIIMPEHHS ra30B.
OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBHE TeJl.

Mexanuueckoe [BHKEHHE. PaBHOMEpHOE M HeEpaBHOMEpHOE JBM)KEeHHE. CKOPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHUH. Pacuér myTu u BpeMeHU ABUKEHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHE Tesl Kak NpUYMHA W3MEHEHHS
CKOpOCTH JBHMXKEHHMS Tel. Macca kak mepa umHepTHocTH Tena. IlnoTHocTs BemecTBa. CBsi3b
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 miaHetax. Bec tema. HeBecomocTh. CiojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habntoienue siBieHUsI UHEPIIUH.

Habmroienue n3MeHeHus: CKOpocTy MU B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 0 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSMOM.

Jlabopamopuwvie padbomot u onvimeol.

OnpeneneHnue CKOPOCTH PaBHOMEPHOTO ABIDKEHUs (MIapuKa B KHUJAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiasiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpycKa WK IIapuKa 10 HAKIIOHHON IJIOCKOCTH.
OrnpezeneHye MmI0THOCTU TBEPAOTrO Tea.

OnpIThI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pacTsokeHus (aeopmanuu) MpYKUHBI  OT
IIPUJIOKEHHOM CHJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava naBneHus TBEpABIMU TeIaAMH, KHUIAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JABICHUS KUAKOCTH OT
riyOunbl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMochepa 3emnun u atmochepHoe namieHue. [IpuumHBI CylIecTBOBaHUS BO3TYIIHOM
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )XUKOCTH U ra3a Ha NOrpyXEHHOE B HUX TeJo. BrlTankuparomias (apxuMeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTU
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUIAKOCTH.



VYcnoBue mnuaBaHWs TeN: IUIABAHUE WIM THOTPYKEHHE TeNl B 3aBUCHMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopusie pabomsl u onvinol.

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

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B HKHUIAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CWJIbIL, JEUCTBYIOLIEH HA TEJIO B MKUIKOCTH, OT
Macchl Tena.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKHBAIOLIEH CHIIbI, JEHCTBYIOLIEH Ha TEIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT IUNIOTHOCTHU YKUKOCTH.
KoHcTpyupoBanue apeoMerpa WM  KOHCTPYMPOBAaHME JIOAKM W ompeneneHue  e€
rPy30M0ABEMHOCTH.

Pazgen S. Pabora u MOIIHOCTH. DHEPrus.

Mexannueckast pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poiuara. [IpuMenenue mpaBuia paBHOBecHUs pblyara K OJIOKY. «30JI0TO€ MPaBHUIIO» MEXaHUKH.
KIIJI nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHetmueckas W nNoOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/1a MEXaHUUYECKON SHEPTUHU B JPYTroi. 3aKOH COXpaHEHUS SHEPIHU B MEXaHHUKE.

Hemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimol.
Omnpenenenue pabOThl CUJIbI TPEHMSI MPU PAaBHOMEPHOM JBMKEHHM Tejla IO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.
HccnenoBanue ycnoBuid paBHOBECHUS phluara.
N3mepenne KII/] HakTOHHON IITOCKOCTH.
W3yueHne 3aKk0Ha COXpPAHEHUS MEXaHUYECKOM SHEPTUU.
8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJd. OIBITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOTO COCTOSTHUM BemiecTBa. Kpucrammueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TermioBoe
pacIIpeHNe U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHHS YaCTHII.
Buytpennsas osHeprus. CrnocoObl HU3MEHEHHUS BHYTPEHHEM »JHEpruM: TeIuionepenadya u
coBepleHre padoThl. Bupl Temnonepeaayn: TeIONpOBOJHOCTb, KOHBEKIIHS, H3TyUECHUE.

KonnyecTtBo TemnoTel. YienbHas TeIIOEMKOCTh BellecTBa. TeIuiooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAITIMUYECKHX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u KoHjeHcanus. Mcmapenue.
Kunenue. YnaenpHass Temora napooOpa3oBaHHs. 3aBUCUMOCTh TEMIIEpPATyphl KUIEHHUS OT
aTMOC(EpPHOTO JaBJICHUS.

Brnaxnocts Bo3myxa.



OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHHs.

[Mpunmunsr pabotel TermoBbix aurateneil KIIJ TemmoBoro asurarens. TemoBble
JIBUTATENIH U 3aLIATA OKPYKAOUIEN CPEBI.

3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JBUXKEHUSI.
Hab6mronenue nuddys3un.
HaOnronenue siBeHn cMauuBaHMsl ¥ KaIWUISIPHBIX SBJICHUM.
HaOnroneHue TerinoBoro pacuMpeHus Tell.
M3MeHeHne naBIeHHS ra3a MpH U3MEHEHHH 00bhEMa M HarpeBaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHUs TEMIIEPATYPBI.
Bunel Temnonepenayu.
OxJnakaeHre Npu COBEPLIEHUN PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.
CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.
HaOnronenue kunexus.
HaOGnroneHue nocTosHCTBA TeMIIEpaTyphl IPU IUIABJICHUH.
Mopenu TEeIIOBbIX JBUraTENeH.
Jlabopamopuwvie padbomot u onvimol.
OnbITh IO OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHHUS.
OneITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TEl.
Ornpezenienne JaBieHUs BO3AyXa B OaJIJIOHE MITIPHUIIA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUsl WU
OXJIaKICHUS.
[TpoBepka runoressl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HaOnronenne u3MeHeHUs] BHYTPEHHEH SHEpruM Tejla B pe3yJsibTaTe TEeIulonepenayd U paboThl
BHEUIHUX CHUII.
HccnenoBanue sBiieHUs TEIJIO0OOMEHA MPU CMEIINBAHUN XOJIOJHON U TOpsiueit BOJIBI.
OnpeneneHue KoJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOW MpHU TEIUIOOOMEHE C HarpeThbiM
METAJTIMYECKUM LIUIUHIPOM.
Onpenenenue yieabHONU TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCIapeHusl.
Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3/yXa.
Omnpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DiiekTpH4ecKue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Teia. JIBa poja aeKTpUYecKuX 3apsaoB. BzaumopeicTBrue 3apsKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIaMH).

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

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3ieKTpudeckuil 3apsia. CtpoeHue
atoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.



DJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS DJIECKTPUYECKOro TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JEKTPHUECKOro TOKa (TErIoBOe, XMMHUYECKOEe, MarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U Tra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapajlIeNbHOE COEJUHEHUE TPOBOJHUKOB.

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
3JIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SBneHue  ayekTpomMarHuTHOM  uHaykuuu. IlpaBuio  JleHua.
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.

DIIEKTpOCTATUUECKAsE MHIYKLHUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsJI0B.

[TpoBOAHMKY U TUAIIEKTPUKHU.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cToYHMKY TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.

I"az0BbIi pa3psa.

W3mepeHue cruibl TOKa aMIIEpMETPOM.

H3mepeHne 37eKTpUUeCcKOro HanpsyKEeHUs! BOIIBTMETPOM.

Peocrar 1 mara3u conpoTHBIEHUH.

B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MonennupoBaHre HEBO3MOXKHOCTH Pa3/Ie€ICHMs IOJIFOCOB MAarHUTA.
MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OmneIT OpcTena.

MarsauTtHoe nose Toka. JJIEKTPOMAarHur.

JleiicTBre MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTaTEIb OCTOSIHHOTO TOKA.

HccnenoBanue sBI€HUS 2IEKTPOMarHUTHOM MHIYKIIMH.

Onbitel @apages.

3aBUCUMOCTb HalpPaBICHUS UHYKIIMOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimol.

OnbITh IO HAOIIOACHUIO SJEKTPU3ALIUH TEJl MHAYKIIUEH U PH COPUKOCHOBEHHH.
HccnenoBanue JeNCTBUS 3JIEKTPUUECKOTO MOJIS HA POBOJIHUKH U AUDIIEKTPUKH.
CoOopxka u mpoBepKa padOThI ANEKTPUICCKOH MU MOCTOSHHOTO TOKA.



W3mepeHne u peryampoBaHue CUIIbI TOKA.
N3MepeHne U peryampoBaHUe HaPSKEHHUS.
HccenenoBanue 3aBUCHMMOCTH  CHIIBI TOKAa, HIYLIETO YEpPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HapsHKEHUs Ha PE3UCTOPE.
OnBbIThL, IEMOHCTPUPYIOILIHNE 3aBUCUMOCTb JIEKTPUUECKOT0 CONPOTUBIIEHUS] IPOBOJHUKA OT €r0
JUTMHBI, TUIOIIA/IA MOIIEPEYHOr0 CEYEHU U MaTepuaa.
IIpoBepka mnpaBuia CIOXKEHUS HANPSDKEHUA NPU  IOCIECIOBATEIBHOM COCIMHEHUU JBYX
PE3UCTOPOB.
IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA, UITYIIETO Yepe3 JaMIIOUKy, OT HaIpsHDKEHUS Ha HEil.
Onpenenenne KIIJ[ narpeBarens.
HccnenoBanne MarHuTHOrO B3aMMOJICHCTBUS MIOCTOSSHHBIX MArHUTOB.
V3y4eHre MarHUTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB TIPH UX OOBETUHEHUH U Pa3CIICHUH.
HccnenoBanue necTBUS AIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJECHCTBUSA KATYUIKA C TOKOM M MarHuTa
OT CWJIbI TOKA Y HAaIlPaBJICHUS TOKA B KaTYIIKE.
N3ydenue neicTBus MArHUTHOTO TOJISL HA POBOJHUK C TOKOM.
KouncTtpyupoBanue u usydeHue padoThl S1EKTPOABUTATENSL.
N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.
OMBITEI IO UCCIIEIOBAHUIO SBJICHHS 3JICKTPOMArHUTHOW MHAYKIMH: WCCICAOBAaHUE M3MEHEHUU
3HAYEHUS U HAITPABJICHHS MHYKIIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBmxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBWKEHHUs. PaBHOMepHOe mpsMOiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsMOJIMHEHOE JBH>keHHe. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tela HpH HEPAaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHOyckopeHHOE npsMonuHelHoe nBmkenne. CBo0oaHoe nagenune. OnbIThl
lanunes.

PaBHOMepHOE NBIKEHUE MO OKpYy>KHOCTU. Ilepuon m uvactora oOpamieHus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HprotoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUS CKOJIbKEHMsSI, CHUJIa TPEHHS
MOKOSI, APYTHE BUIBI TPCHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TaJIeHUs.
JBwxenue mnaHer Bokpyr Comnua. IlepBas kocMmuueckas ckopocTb. HeBecomocTh
[EepPErpy3KHu.

PaBHOBecue MaTepuaibHONM TOUKHA. AOCOIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3menenue ummnyinbca. Mmynbe cuiibl. 3aKOH COXpPaHEHHs] MMITYJbCa.
PeakTuBHOE nBUMKEHUE.



Mexanuveckass paboTa U MOITHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b
Hepruu u pabothl. [loTeHUManbHas SHEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE NyTeil U TPAaeKTOPUN ABMXKEHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

N3mepeHnne cKkoOpoCTH U YCKOPEHHUSI IPSAMOIUHEHHOTO JBUKEHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habumronenne ABM>KEeHUS Tesa 10 OKPY>KHOCTH.

Habmoienue MexaHU4YecKux SIBICHHUH, MPOUCXOAAIUX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENILHO KaOUHeTa (hU3HUKH.

3aBUCHUMOCTb YCKOPEHHS T€JIa OT MaccChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBI.

Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUN TEJL.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KCHHH.

Ilepenaua nMmynbca Ipy B3aUMOJEHCTBUM TEIL.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUH TEIL.

CoxpaHeHue UMITyJbca IPU HEYIPYroM B3aUMOJEHCTBUM.

CoxpaHeHue UMITyJIbca MPH a0COMOTHO YIIPYTOM B3aUMOCHCTBHH.

Habmtoienue peakTHBHOTO ABHKEHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHne MEXaHNYECKOW PHEPTUU NPHU IBUKEHUU TeJIa MO/ IeUCTBUEM IIPYKUHBI.

Jlabopamopuwvie padbomot u onvimol.

KoHcTpynpoBanue Tpakra [uisl pa3roHa M JajbHEUIIEro paBHOMEPHOrO JIBM)KEHUS IIapuKa WU
TEJEKKH.

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBKEHUsI OpycKa MM JIBUYKEHUS IIapuKa M0 HAaKJIOHHOMN
IJIOCKOCTH.

Omnpenenenne yCKOpeHus Tella IPU PaBHOYCKOPEHHOM JIBMJKEHUU T10 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHUM IPU PaBHOYCKOPEHHOM JIBIJKEHUHU Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBM)KEHUHM 0€3 HayaJbHONW CKOPOCTH MYyTH
OTHOCSTCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOINE IPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHMSI OT CUJIbI HOPMaJIbHOTO JJaBJICHHUS.
Ornpenenenne ko3P huieHTa TPEHUS! CKOIbKEHHUS.

Omnpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenue paboThl CUJIBI TPEHHs NMPH PAaBHOMEPHOM JIBWKEHHMH Tesla N0 TOPU30HTAJILHOU
MOBEPXHOCTH.

Omnpenenenne paboThl CUJIBI YIIPYTOCTU MPU MOAbEME TPy3a C UCHOIb30BAaHUEM HEIOABHIKHOTO
U TIOABMKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npuxeHune. OCHOBHbIE XapaKTEpUCTUKU KosieOaHUil: Mepuojl, 4acrora,
aMIUINTyAa. MaTtemaTuueckuid W MpYKUHHBIA MasTHUKU. [IpeBpaieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.



3aryxatomue konebanus. BoiHyXkneHHbIC KoneOanus. Pesonanc. MexaHn4yeckue BOJIHBI.
CBolicTBa MeXaHN4ECKUX BOJIH. [IposionbHbBIE U TONIepeUHble BOJIHBI. JlJIMHA 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 Te moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHITBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienue BeIHYX/IEHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
HabumroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKyCTHYECKHUI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenye 4acToThl U Ieproia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH ITEPHOIa KOJICOAHNH MTOABEIICHHOTO K HUTH TPy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpro/ia KojeOaHui NMpy>KMHHOTO MasiTHUKA OT MaccChl rpy3a.
[TpoBepka HE3aBUCHMOCTH MEepPHOJIa KoJieOaHH rpy3a, OABEIICHHOTO K HUTH, OT MacChl rpys3a.
OnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh IEpHOAa KoJeOaHUN NPYyKMHHOIO MasiTHUKA OT
Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pasnen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE TMoJie. DJIEKTPOMAarHuTHblEe BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. lIkana 31neKkTpoMarHuTHbIX BOJIH. Mcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnvie padomol u onvimol.
W3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHeldHOE pacnpOCTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomnenue cBera. 3aKoH mpeaoMiieHus cBeta. [lolHOe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHne OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAAX.
Jlunza. Xox nyueit B nuH3e. Omnrtuueckas cucrema ¢oToamnmapara, MHKPOCKONa U
Tesneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U JalbHO30PKOCTb.
Pasnosxenue 6enoro cera B cekTp. OnbiTel HptoToHA. CriojkeHne CeKTpaIbHBIX [IBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OtpaxxeHue cBeTa.
[Torydyenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
ITpenomiieHue cBeTa.
OnTHyeckuii CBETOBOI.
Xox myueil B cobuparoleil JInH3e.



XoJ ay4deil B pacCcerBaloOIIeH JIMH3E.
[Tony4yeHnue n300paKeHUi C MOMOIIIBIO JIMH3.
[Tpuniun neictBus doroamnmapara, MUKPOCKONA U TEIECKOIIA.
Mopens riasa.
Pasnosxenue 6enoro ceera B CHEKTP.
[Tony4yenue 6e10ro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuvie pabomol u onvimol.
HccenenoBanue 3aBUCUMOCTH yIUIa OTPAKEHUSI CBETOBOIO JIyda OT yrja HaJeHHUs.
W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH YIJIa IIPEIOMIIEHUSI CBETOBOIO Jy4ya OT YIVIa NAJEHMsI Ha TpPaHuULe
«BO3YX—CTEKJIIO».
[TomyueHnue n300paskeHHI ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLEeH INH3HI.
OnbITHI MO Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.
OnbITH IO BOCTIPHUSTHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIC (PHITBTPHI.

Pa3nen 12. KBantoBLIe sIBJIeHHS.

Omnsitel Pe3epdopaa u mnanerapuas mojnenb aroma. Monens atoma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamuoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpOeHHE aTOMHOIO spa.
Hyknonnas wmoxens aromHoro siapa. M3oromsl. PanumoaktuBHble mnpeBpanieHus. llepuon
noJiypacrnaaa aTOMHBIX sJIep.

SAnepHble peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX szaep. CBs3p Macchl U sHepruu. Peakumu cuHte3a u aeneHus sjep. Mcrounuku
sHepruu CoJlHLIA U 3BE3L.

Snepnas snepretuka. JIeicTBUS paguOAKTUBHBIX U3IyUYEHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4EeHHUS U TOTJIOMICHHUS.
CrnexTpbl pa3IMYHbIX I'a30B.
CrnexTp Bogopo/a.
Habmonenue tpekoB B kamepe BusbcoHa.
Pabora cuéTunka HOHU3UPYIOIINX U3TyUYEHUI.
Perucrpanus usinydeHust NpUpOAHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopuwie pabomsl u onvimot.
Habumroenre CrulonHbIX U IMHEHYAThIX CIIEKTPOB U3ITYUEHHUS.
HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBEHO--00001IAIONINIT  MOAYJIb MpeAHAa3HAuYeH JJig CUCTeMaThu3aluu U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUHU
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yqarOUMXCsl, BHIOPABIINX STOT YUEOHBINH peaMET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecneuuBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaNpPEIMETHBIX IUTAHUPYEMBIX pE3yJIbTaTOB o0yueHus, bopmupyercs
€CTECTBEHHOHAYUYHAsATPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUS SIBJICHUN



IPUPOAbl U TEXHHUKHU, OBJIAJICHME YMEHUSAMU OOBACHATH (DU3HUECKUE SIBICHUSA, NPUMEHSSA
MOJYYECHHBIE 3HAHUS, PEIIATh 3a/1a4H, B TOM YHCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IprHIMIIMATBHO AEATEIPHOCTHBIA XapaKTep JAHHOTO pa3Jiesia peain3yercs 3a CYET TOro,
4yTO 00y4aroNIMecs BHIMOIHIIOT 33aHUsI, B KOTOPBIX UM MpeJiaraeTcs:
Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SABIICHUS
B OKpPY’Karoler MPUPOAE U OBCEIHEBHOM KU3HU;
WCIIOJIb30BaTh HAyYHBIC METOJBI MCCIEAOBAHUS (U3MUECKUX SBICHUM, B TOM YHCIE JUIS
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHBIE OCHOBBI HambOOJIee Ba)XHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HalpUMEpP, MPAKTUYECKOTO HCIIOIb30BAHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHA NPEBPALIEHUS U COXPAHECHHS BCEX M3BECTHBIX BUOB YHEPTUMU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs HaIpaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3yJIbTATOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y
oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:
1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:
[ mposiBjieHHE HHTEepeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOHN (hu3nueckoi
HaAyKU;
[] IEHHOCTHOE OTHOILIEHHE K JJOCTH)KEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;
2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
[] TOTOBHOCTh K AKTUBHOMY YYacTHUIO B OOCYXJCHHUU OOIIECTBEHHO3HAUMMBIXH 3THUYECKUX
po0JieM, CBSA3aHHBIX C IPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUHN (PU3UKU;
[] ocO3HaHME BaXKHOCTU MOPAJIbHO--3TUYECKUX IPUHIIMIIOB B JESTEIbHOCTH YUYEHOTO;
3) acTeTMYECKOr0 BOCIIMTAHMS:
[] BOCTIpUSITUE SCTETHUECKHUX KauecTB (PU3MYecKol Hayku: €€ TapMOHUYHOIO IMOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHMA:
[] oco3HaHWE IIEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOTO HHCTPYMEHTa IO3HAHHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUILEH COCTABIISIIOLIEH KyIbTYpPHI;
[} pa3BuTHE HAYyYHOU J1F0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAESITENIbHOCTH;
5) ¢popMupoBaHus KYJIbTYPHI 310POBbSI H IMOIHOHAILHOTO 0J1ArOTIOTYYHsI:
[] oco3HaHMe IIEHHOCTH 0€30MacHOro o0pa3a *KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEICHUS HAa TPAHCIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U
TEIJIOBBIM 000PY/I0BaHUEM B JIOMAILIHUX YCIOBHUSX;
[ cdopMHUpPOBAHHOCTH HaBbIKA pedieKCHH, MPU3HAHKWE CBOETO MpaBa Ha OMMOKY M TaKOTO K€
npaBa y JIpyroro 4ejioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
[] aKTMBHOE ydyacTHE B DPELIECHUHM MPaKTHYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTebHOU
OpraHu3aly, ropojia, Kpas) TEXHOJIOIMYECKON M COL[MAJIbHON HANpaBiIEHHOCTH, TPEOYIOIINX B
TOM 4ucle U GU3NUECKUX 3HAHH;
[l mHTEpec K MPAKTUYECKOMY M3YyUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
[] opueHTanmuss Ha MpUMEHEHHWE (U3NYECKUX 3HAHWM [UIsl pelieHus 3agad B o0JacTu
OKPY’KaIOIIEeW cpefpl, MJIaHUPOBAHUS MOCTYNKOB U OLUEHKH MX BO3MOKHBIX MOCJEICTBHM NS
OKpYXarolle cpenbl;
[] oco3HaHMe I7100aTBFHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIEM 1 MyTel UX pelieHus;
8) axanTanuu K U3MEHSIOIIMMCH YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:
] MOTpeOHOCTh BO B3aMMOJICHCTBUU NMPH BBIMOJIHEHUH UCCIEIO0BAaHUNA M MPOEKTOB (PU3NUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;
(] moBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO NeSATENbHOCTD;
[ motpeGHOCTh B (OPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4Hciie GOPMYIHPOBATH UEH, IIOHATHS,
TUTOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;
[ oco3Hanue AeUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
[] maHMpoOBaHUE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;



[] cTpemiieHHe aHAJIM3UPOBaTh U BBISBIIATh B3aUMOCBSA3H MIPUPO/IbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE€ C UCITIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;

[] olEeHKa CBOMX JCHUCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 Cpely, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOGHHMS MpOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuaromerocss OyayT cQOpMUpPOBaHbI MeTanpelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJIbHBbIE Y4YeOHBbIC JECHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBHSA, PETYIIATUBHBIC YHUBEPCAIbHbBIC yUeOHbIE NEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble 1oruveckue aeicTBUA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SIBJICHMIA);
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA i1 0000IIeHus u
CpaBHEHHS;
BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEYMST B paccMaTpuBaeMbIX (hakTaxX, ITaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (PU3MUECKUM SIBICHUSIM;
BBISIBJISITH MPUYMHHO--CIICJICTBEHHBIE CBSI3U MPH U3YYEHUH (PU3NYECKUX SBICHUI M MPOIIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JISTYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUCHHM, BEIJIBUTATh
THIIOTE3BI O B3aUMOCBSI3SX (PU3NYECKUX BEIMUHH;
CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus ydeOHoW (u3nueckod 3amauu  (cpaBHEHHE
HECKOJIbKUX BapHaHTOB PEILICHUS, BHIOOpP Hauboliee MOIXOISIIEr0 ¢ YYETOM CaMOCTOSTENIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue IeiiCTBHUS:
MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKIII MHCTPYMEHT TIO3HAHMS,
OPOBOJUTH MO CaMOCTOSTEIIBHO COCTaBIEHHOMY IUIaHY OIBIT, HECIIOXHBIA (U3NUEeCKUi
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;
OLICHWBATh Ha TIPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, MOJYyYEeHHYI0O B XOJe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYJIUpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yJbTaTaM IMPOBEIEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHMS,
IPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKKe
BBIIBUTATh MPEINONI0KEHUS 00 MX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ naopmanmeii:
NPUMEHSTH Pa3InYHbIE METOIbl, HHCTPYMEHTBI U 3aIPOCHI IIPH MOWCKE U 0TOOpe MH(POpMAITUN
WJIU TAaHHBIX C YUETOM MPEIIOKEHHON yueOHOM Pu3nuecKor 3a1auu;
aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAILIUIO PA3IMYHBIX BUIOB U
bopm mpencTaBIeHUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYI0 (opMy TmpeiacTaBieHuss HHPopmanuu U
WITIOCTPUPOBATH peIllacMble 33a9i HECTIOKHBIMU CXEMaMH, TUarpaMMaMi, WHOW TpaduKoi 1
UX KOMOWHAIUSMHU.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe JelCTBHUS:



B XxoAe¢ OOCyXaeHHs y4eOHOro maTepualia, pe3yabTaTOB JabOpaTOPHBIX pabOT W TMPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHne 3aaui U MoiepKaHue OJ1arokenaTeIbHOCTH OOLICHNUS;

COIIOCTaBJISITh CBOM CYXJICHUS C CYXXJACHUSMHU IPYTUX YYaCTHHKOB JHANOra, OOHApYKHBATh
pas3Inyme U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJNIMYHO TPEACTaBIATh PE3yJIbTaThbl BBIIOJHEHHOTO (H3UYECKOT0 OmNbITa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

NOHMMAaTh W HCIIOJB30BaTh MPEUMYIECTBA KOMAHIHOW M WHIWBUAYAIbHOW pPaOOTHI TpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

NPUHUMATD IeTH COBMECTHON NeATeNbHOCTH, OPraHNU30BBIBATh JCHCTBUS MO €€ JOCTHKEHUIO:
pacrpenensiaT poiii, OO0CYXJaTh IMPOLECCHl W PEe3yJIbTaThl COBMECTHOW paboOThl, 0000mIaTh
MHEHHS HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3yJIbTaTa IO CBOEMY HalpaBJICHUIO
¥ KOOPJIUHHUPYS CBOU ACUCTBUS C APYTUMH YWICHAMH KOMAH/IbI;

OLICHUBATh KA4YeCTBO CBOETr0 BKJIaJa B OOMIMI MPOMYKT IO KPUTEPHUSIM, CaMOCTOSTEIHHO
c(OpPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Camoopranu3anus:
BBISBIISITh TPOOJIEMBI B JKU3HEHHBIX W Y4YEOHBIX CHUTyalUsX, TPEOYIOUIMX IS pPEHICHUs
(buznyecKuX 3HaAHUI;
OPUEHTHPOBATHCSI B PA3IMYHBIX MOAXOJAaX MPHUHATUS pelleHUH (MHAMBUIYyalbHOE, IPUHATHE
peleHus B IpyIe, IPUHATHE PeIieHUH rpynmnoil);
CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM peIIeHUs PU3NYECKON 3a7auu WM TUIaHa UCCIIEIOBaHUS
C Yy4éTOM MMEIOIIMXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
npeJiaraéMble BapuaHThl PELICHUT;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:
JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IpeJyiaraTh MaH €€ U3MEHEHMUS,
OOBSICHATh MPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) PE3yIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
nproOpPEeTEHHOMY OTIBITY;
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBIINOJHEHUS (PU3UUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIbCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAayuyHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;
NpU3HaBaTh CBOE MPAaBO Ha OUIMOKY MPH pelIeHUH (PU3UUECKUX 3ajjad WM B YTBEP)KICHUAX HA
Hay4yHbIE TEMBI U TAKOE K€ MPABO IPYIroOro.

MNPEAMETHBIE PE3YJIBTATHBI

K xoniy oOyuenust B 7 KJjacce NnpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YHAIOIINXCS] YMEHUI:



UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMHUYECKHE SIBJICHUS, HAOIIOJCHHUE, SKCIEPHUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEITUYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBMXEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAs Ccuia, Aegopmaius
(ympyrasi, miacTuyeckas), HeBeCOMOCTb, COOOIAOIIUECS COCY/IbI;

pasnuyath sBieHus (nud¢ys3us, TEmIoBOe JBWKEHHE 4YacTHIl BEUIECTBA, PaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIHs, B3aUMOJCHCTBHE TEll, paBHOBECHUE TBEPABIX
TeJ C 3aKperUIEHHON OCBhIO BpalleHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUJIKOCTIMU U
razamu, arMocdepHoe IaBieHHE, IUIABaHHME TeJ, MPEBPALECHUS MEXaHUYECKOW SHEpruu) Mo
ONMCAHUIO HUX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JAHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHHWE H3YYCHHBIX (DU3MUECKUX SIBJICHHUA B OKPY’KAIOUIEM MHpE, B TOM
ymciie (U3NYecKue SIBICHUS B IPUPOJIE: MPUMEPHI JIBUKEHHS C Pa3IUUYHBIMH CKOPOCTSIMH B
KUBOW ¥ HEXHWBOH MpHpoJe, ACWCTBUE CWIBI TPEHUS B TPHUPOJIE M TEXHUKE, BIUSHHE
aTMOC(EepHOTO JaBJICHUS HA KUBOW OpPraHU3M, IUIaBaHHE PhIO, PHIYard B TEJIe 4YelOBEKa, MpPHU
9TOM MEPEBOJUTH MPAKTHYECKYIO 3a/ady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUM;

ONKCBHIBATh WM3Y4YCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (U3NIECKUe
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCThb, CPEIHSS CKOPOCTH,
CWJIa YOPYTOCTH, CUJIa TSDKECTH, BEC Tela, CUiia TPeHUs, AaBiieHue (TBEPIOro Teia, KUAKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHU4eckas paboTa, MOIIHOCTb, IJI€UO CHIJIbI, MOMEHT CHJIBI,
KOO QHUIMEHT TONE3HOTO NEHCTBHS MEXaHW3MOB, KHHETUYECKas W MOTEHIMAJbHAs SHEPTHs),
0P OINWCAHWW TIPABWJIBHO TPAKTOBATh (DU3MYECKHI CMBICH HCIONB3YEMBIX BEIHYUH, HX
0003HaYeHHS] U €IUHUIBI (PU3HUECKUX BEIUYHH, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(bu3NYECKyI0 BEIMYMUHY C JAPYTUMHU BEITUYMHAMU, CTPOUTH TpadUKU M3yUYEHHBIX 3aBUCHMOCTEM
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKHUE SBIEHUS M TPOILECCHl, HCIOJIb3Yys IpaBUia
CJIO’KEHUS CHJI (BAOJb OJHOM NpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumerna, IpaBUiIo
paBHOBecHsI pbryara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHsI MEXaHHUYECKOU
SHEpruM, MpH OSTOM JaBaThb CJIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alUCBIBATH €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (U3NYECKUE SIBICHUS, NMPOLECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MNPUYMHHO--CIECTBEHHBIC
CBSI3H, CTPOUTH O0BSICHEHNE U3 1—2 JOTHYECKHUX I1aroB ¢ ONOpoi Ha 1—2 M3yueHHBIX CBOWCTBA
bu3NYeCcKuX SIBJICHUH, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacuéTHble 3adaud B 1-2 AeWCTBUA, UCMONB3Yys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckrue BEIMUYUHBI: HA OCHOBE aHalM3a YCIOBMS 33Jayl 3alUCHIBATh KPAaTKOE YCIIOBHE,
MOJICTABIISITh (PU3UUECKUE BEIIMIHHBI B (DOPMYJIBI U TIPOBOIUTH PACUETHI, HAXOIUTH CIIPAaBOYHBIE
JaHHble, HEOOXOIMMBbIE MJIi pEeUIeHHs] 3aJay, OLIEHHWBATh PEATMCTUYHOCTh IOJTYYEHHON
(bu3nUecKoil BETUUNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh IMPH MOMOUIM (PU3MUYECKUX METOJIOB, B
ONMCAHUN UCCIIEJIOBAHMS BBIACIATH IPOBEPSEMOE MPEAINoIoKeHrne (TUIOoTe3y), pa3iudyarbh U
UHTEPIPETHPOBATH TIOJTYYCHHBIA PE3yJIbTaT, HAXOIUTh OMIMOKU B XOJI€ OIIBITA, JeIaTh BHIBOIBI
IO €ro pe3yJibTaTaM;



IPOBOJIUTH OMBITHl MO HAOMIOAECHUIO (DU3MUYECKUX SBICHUH MM (PU3UUECKUX CBOWCTB TEII:
(dbopMyIHpoBaTh TMpOBEpsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY H3 MPEIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH XO/1 OMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIIOJIHATh MpSIMBbIE WM3MEPEHMs DPACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIIOTOBBIX U LIM(PPOBBIX NPUOOPOB, 3aMMCHIBATH NOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTA U3MEPEHUIA;

IOPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMYUHBI OT JAPYrod ¢
UCIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBUXKYLIETOCs Tesla OT
BPEMEHHU [IBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUs OT Beca Tejla, KadecTBa 0OpaboOTKU
MIOBEPXHOCTEN TE€J1 U HE3aBHUCUMOCTH CUJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YOPYTOCTH OT YJUIMHEHUS NPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHMCUMOCTH OT IUIOTHOCTH Teja, OT INIyOUHBI, Ha
KOTOPYIO MOTPYXKEHO TENO, YCIOBUM IUIABAaHMs TeJl, YCIOBHM paBHOBECHs pbldara u OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUH y4YEOHOTO HCCIICOBAaHUS, COOMpPATh YCTAaHOBKY W BBITIOJHSTH
U3MEpeHUus, Cclenys TMpeUIOKCHHOMY IUIaHy, (HUKCHpPOBATh PE3yNbTaThl IOIYYECHHOU
3aBUCUMOCTH (U3MUYECKUX BEIMYUH B BHUJAE NPEAJIOKEHHbIX TaOmuL U rpaduKoB, JesaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO TeNa, CWIa TPEHUS CKOJIBKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JefcTBYOIAs Ha TIOTPYKEHHOE B XKUJIKOCTb TeJO0, KO3 (UIUEHT MOJIE3HOr0 JEHCTBUS MTPOCTHIX
MEXaHU3MOB), CIelysl NMPeI0KEHHOM HMHCTPYKLIMHU: IPU BBIIOJHEHUHM H3MEpEeHHH coOupath
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE NCKOMOM BEIMUNHBI;

coOII0IaTh MpaBHiIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
yKa3blBaTh HNPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS COCY Ibl, OapoMeTp, pblyar, MOABMKHBIA U HEMOABHKHBIN OJIOK,
HaKJIOHHAs MJI0CKOCTh;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpoM Ha HX oOnucaHus (B TOM 4HCIE: TOJIIMIHUKYM, YCTPOWCTBO BOJONPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp), UCHOIb3Ys
3HaHMUSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOoAMMblE (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IOPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOI0 HCIOIb30BAHUS
(bu3nuecKrx 3HaHUH B MOBCEIHEBHOMN KM3HHU 11 oOecTiedeHns: 6e30MacHOCTH NP 0OpalleHHH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHs 3J0POBbsI U COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKpPYKAIOIIEH Cpele;

OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHWUM M IyTEM CPAaBHEHMS DPA3JIMUYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCSd MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPHU BBIIOJHEHUH YUYEOHBIX 3aJaHUi HAay4HO--TIONMYJSIPHYIO JIMTEpATypy
(Gu3nUecKoro cojepX)aHHs, CIPaBOYHbIE MaTepHalbl, pecypchbl ceTH VHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAlUKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKWE IHCbMEHHbIE W YCTHBIE COOOIIEHHs Ha OCHOBe 2-3
UCTOYHHUKOB MH(POpPMALMU (PU3UUECKOTO COAEpKaHUs, B TOM 4HCIIe MyOJINYHO JeiaTh KpaTKue
COOOIlleHUsI O pe3ysibTaTax MPOEKTOB WM Yy4YeOHBIX HUCCIEOBAHMUM, MPU 3TOM TI'PaMOTHO



UCIIOJIb30BaTh W3YYEHHBIN MOHATUIHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIIJICHHUE
MPE3EHTALUEM;
IPY BBIMTOJHEHUH YYeOHBIX MPOEKTOB U MCCIECIOBAHUN pacrpeiesTh 00SI3aHHOCTH B TPyIIE B
COOTBETCTBUM C IIOCTABICHHBIMU 3a7adyaMH, CICIAWTH 3a BBIIOJIHEHHEM IUIaHA JEHCTBUM,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTb TIPYMIbI, BbICTPAUBATH
KOMMYHHMKATUBHOE B3aMMOJEMCTBHE, yUUThIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kJjiacce mpeiMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHU:
MCIIOJIb30BATh IOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKCHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOP(HBIC Tela, HACHIIICHHBIA H
HEHACBILIECHHBIN Iap, BIAKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOM
JBUTATElIb, DJEMECHTAPHBIM JJIEKTPUYECKUN 3apsifl, JJIEKTPUYECKOE II0JIe, INPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;
pa3nuyath ABJICHUS (TEIUIOBOE pacIIMpEeHUE U C)KaTue, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, WCIIApEHUE, KOHACHCALMA, IJIaBJICHUE, KPUCTAILIM3ALUL
(oTBepAeBaHuE), KHUIIEHUE, Teronepesaya (TEemIONpOBOJIHOCTb, KOHBEKIMS, W3IIyuyeHHe),
JJIEKTpU3alMsl TeJ, B3aUMOJCHCTBUE 3apsAllOB, IEHUCTBUS DIIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOIO TOJS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHAas: MHIYKIUS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh IpPOSIBICHUE HM3YUYEHHBIX (U3MUECKUX SIBJICHUH B OKpY’KarolleM MHpE, B TOM
ymcliie PU3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KallUJUIAPHBIC SIBICHUS B
pUpoJie, KPUCTAIUIBI B IIpUpoae, uznydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpU3HbI,
o0Opa3oBaHUe pOChl, TyMaHa, MHEs, CHETa, EKTPUUECKHE SIBJICHUs B aTMOc(]epe, IEeKTPHUUECTBO
KHUBBIX OpPraHU3MOB, MarHUTHOE MoJjie 3eMiH, Apeiid MOIHCOB, POIb MArHUTHOTO IOJISA JUIS
KU3HU Ha 3emuie, MOJSIPHOE CUSIHHME, TIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NYECKUX SBIICHUI;
ONHUCBHIBATh M3y4YCHHbIE CBOWCTBA Tel W (PU3UYECKUE SBICHHS, HUCIONb3Yys (HU3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrHsl, KOJIUYECTBO TEIUIOTHI, y/IelbHas TEIIIOEMKOCTh
BEIIECTBa, YyJENbHAas TEIUIOTa IUIABJIEHUS, yJelbHas TEIIoTa MapooOpa3oBaHUs, YyAelbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOI0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAS BIAXHOCTb BO3JyXa, DJJEKTPUYECKUH 3apsl, CHJIA TOKa, D3JIEKTPUYECKOe
HanpsDKeHUE, COMPOTHUBIEHUE MPOBOJHHUKA, YJEIbHOE CONPOTHBIIEHHE BEIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKa), MPU OMHCAHUU NPABUIBHO TPAaKTOBAaTh (PU3UYECKHUI CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHHUS M €AUHUIIBI (PU3NUECKUX BEJIWYUH, HAXOAUTH (YOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH TIpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBJIEHUS U TPOLECCHI, HCIOIb3Yys OCHOBHbBIE
MOJIOKEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUU  CTPOCHUS  BEIIeCTBA,  IPUHLHUII
CYIIEpIIO3UIMH ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsaa, 3akoH Oma Juis
ydacTka Lenu, 3akoH Jxoyns—JIenna, 3akoH coxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alIMChIBAaTh €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;
OOBACHATh (PU3NYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IMPUUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH
o0BsicHEeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 M3yuyEHHBIX CBOWCTBA (PU3MUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pewmath pacu€THbIE 3a7aud B 2—3 AEHCTBHS, UCHOJb3Ysl 3aKOHbI M ()OPMYJIbI, CBS3BIBAOIIMNE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBMS 33/1a4M 3aIMCHIBAaTh KPAaTKOE YCJIOBUE,
BBISABIISITh HEJOCTATOK JAHHBIX U PpEHICHUS 3a/auyd, BBIOMpATh 3aKOHBI M (HOPMYIIBL,
HeoOXoauMble i €€ pelleHus,, NMPOBOAUTh PAacy€Thl U CPABHUBATh IOJIYYEHHOE 3HAYCHUE
(Gu31M4ecKOoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh IMPH TOMOIIM (U3UYECKHX METOJOB,
UCIOJIb3YSl ONHUCAHHWE HCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPEAIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIIEI0OBAHNUS, 1€1aTh BbIBObI;

IPOBOJUTH OMBITH [0 HAOIIOAECHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tel
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJCHHUS BO3JIyXa OT e€ro o0béMa, TeMmepaTypsbl,
CKOPOCTH IIpOLlecCa OCTBIBAaHUSI M HarpeBaHWs IIPU HU3JIYyYEHUH OT IBETa H3IIydarolei
(morsjomaroneif) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
IIOIAAu €€ IMOBEPXHOCTH, IEKTPU3aLUs TeJl U B3aMMOJAEHCTBHE 3JIEKTPUYECKUX 3apsOB,
B3aMMOJICICTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlIW3allksl MAarHUTHBIX II0JIEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO IOJS HAa IPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOWCTBA  3JIEKTPOJBUIATENl  IOCTOSHHONO  ToOKa):  (OpPMYJIMpOBaTh  IpOBEpsieMble
IPEINONI0XKEHUs, COOUPaTh YCTAHOBKY M3 IpPEUI0KEHHOrO0 OOOpYJOBaHUS, ONHUCBHIBATH XO[
OTIBITa U (JOPMYJIUPOBATH BHIBOJIBI,

BBITNOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTENIbHOM BIaKHOCTH BO3/lyXa, CHJIbI TOKA,
HaNpsDKEHUsl C HCIOJb30BAHWEM AaHAJIOrOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3YyJIbTaThl U3MEPEHUN C YUETOM 3aJ]aHHOM aOCOIIOTHOM MOTPEIIHOCTH;

NPOBOJIUTH HCCIICAOBAaHUE 3aBHCHMOCTH OJHOW (U3UYECKON BEIMYMHBI OT Jpyroil ¢
HCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHM (3aBUCHMOCTb CONPOTHBJIEHMSI IMPOBOJAHHKA OT €ro
JUIMHBI, TUIOILAAM MONEPEYHOr0 CeUYEHHUS M YJEeIbHOIO CONPOTUBIICHUS BEIIEeCTBAa MPOBOJAHUKA,
CHJIBI TOKa, MJIYLIEro uepe3 IMPOBOAHUK, OT HANPSIKEHMs Ha IPOBOJHUKE, MCCIEJOBAHUE
[OCJIE0BATEIBHOTO W MApajuIeIbHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IJIAHUPOBATh
UCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CleAys MPEUI0KEHHOMY IUIaHy,
(buKCUpOBaTh pe3yNbTaThl IMOJYYEHHOM 3aBHCHMOCTH B BHUAE TaONUIl U TpaduKOB, JeNaTh
BBIBOJIBI 110 pP€3yJIbTaTaM UCCIIEOBaHMS;

IPOBOANTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeIbHas TEIJIOEMKOCTh BEIECTBa,
CONpPOTUBIIEHUE MPOBOJHMKA, padoTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh
U3MEpeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJelys MPeUI0KEHHOW MHCTPYKLUH, U
BBIUNCIIATH 3HAYEHNE BEIIMUNHBL,

coOiroaaTh NMpaBuiia TEXHUKU 0€30M1aCHOCTU U padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHUEM;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX OMNHMCAHMA (B TOM YHCIIE: CHCTEMa OTOIUJIEHHS JOMOB, TMTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK HIIEKTPUUYECKOM SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE MPEeIOXpaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), MCIIONb3Yys 3HAHUS O CBOMCTBAx
¢u3nuecKux ABICHUH U HEOOXOAMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE MPHOOPHI MO CXeMaM U
CXEMaTUYHBIM pPHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHEI0 CrOpaHMs, SJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
Leneil ¢ MOoCIeN0BaTEIbHBIM U NapaJuIeIbHbIM COEUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIETIeH;



IPUBOANUTE MPUMEpPHI (HaXOAUTh MH(OPMAIUIO O MpUMepax) MPAaKTUYECKOIO HCIOJIb30BAHUS
bu3MYECKUX 3HAHUH B MOBCEAHEBHOW KU3HU JJIs1 00ecrieueHrs: 0€30IacHOCTH MPU 0OpAIEHUH C
npubopaMu ¥ TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbSI U COONIOJICHHS HOPM
9KOJIOTUYECKOTO ITOBE/ICHUS B OKpYXKatoIlel cpere;
OCYILECTBIIATh MOUCK HH(opManuu Qusnueckoro cojiepxanus B VIHTepHeTe, Ha OCHOBE
UMEIOUIMXCA 3HAHUW U NOYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB BBLIEIATH
UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOMN MM MOXKET OBITh HEJOCTOBEPHOM;
UCMOJIb30BaTh IIPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHMH HAy4yHO--IIONMYJSIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojepxaHus, CIPaBOYHbIC MaTepualbl, pecypcbl ceTu VHTepHeT, BlaieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKA U3 OJHOW 3HAKOBOMH
CUCTEMBI B JIPYTYIO;
CO3/1aBaThb COOCTBEHHBIE IMMCbMEHHBIE U KPaTKUE YCTHBIE COOOLIeHHs, 0000mas nHdopmauo
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUECKOro COAEpKaHMsl, B TOM 4YHUCIIe IMYOJINYHO NPEACTaBIATh
pe3ynbTaTthl IMPOEKTHOM WM HCCIENOBATENbCKON JEATEJbHOCTH, IpPU 3TOM TI'PAMOTHO
UCTIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, COPOBOXKIATh BBICTYIIJICHHE
Mpe3CHTAlNEN;
IPY BBIIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBaHUN (PU3MYECKHX IMPOLECCOB PACHPEEIIsATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUM C IIOCTABJIEHHBIMHU 33/1a4aMH, CJICUTh 32 BBIIIOJIHEHUEM
IUlaHa JCWCTBUH M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B
NeSITEeIbHOCTh  TPYIIBI, BBICTPaWBaTh KOMMYHHKAaTHBHOE B3aUMOJIEHCTBHE, HPOSBIISA
TOTOBHOCTb pa3peliatbh KOH(PIUKTHI.

K kxoniy oOyueHus B 9 kJiacce npeaMeTHbIE pe3yJsibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:
UCIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepUalIbHAs TOUKA, TPAEKTOPHUSI, OTHOCUTEIbHOCTD
MEXaHHYECKOTO JIBYDKEHUS, nepopmanus (ynpyras, IUTaCTHYECKas ), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U IEPEerpy3Ku, LIEHTP TAKECTH, abCOIIOTHO
TBEP/OE TENO, UEHTP TSXKECTH TBEPAOTO TEla, pABHOBECUE, MEXaHWYECKUE KOIeOaHUsI U BOJIHBI,
3BYK, MH(Pa3BYK U YJIbTPa3BYK, 2JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTAJIbHO30PKOCTh, CIIEKTPBl UCITYCKaHHs U MOTJIONIEHHs, anbda-, 6eTa- u
ramma-u3JIy4eHus, U30TOIbl, epHas YHEPTeTHKA;
paznuyath  sBIEHUS (PaBHOMEPHOE W  HEpaBHOMEPHOE MPSIMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE TMpPsMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEpPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BHKEHUE, KOJeOaTelbHOEe
JIBUKEHHE (3aTyXalollMe U BbIHYKJICHHbIE KoJIeOaHMsI), pPE30HAHC, BOJIHOBOE JBI)KEHUE,
OTpa)keHHE 3BYKa, MPSMOJMHEHHOE pacHpOCTpaHEHUE, OTPaKEHHE M IpPeOMJIEHHE CBETa,
NOJTHOE BHYTPEHHEE OTpaKCHHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP U CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUS CBETA, €CTECTBEHHAs DPaJNOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CreKkTpa H3JIy4eHHs) MO ONMCAHMIO HMX XapaKTEepHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PUZNYECKOE SBIICHUE;
pacrio3HaBaTh MpPOSBICHUE HM3YYECHHBIX (PU3MUECKUX SBICHUH B OKpY)KaloleM MUpe (B TOM
yucie (usnueckue sBICHUS B NMPHUPOJE: NMPWIMBBI M OTJIUBBL, ABIMKeHHE MaHeT CoHe4HOM
CUCTEMBI, PEAKTHBHOE JIB)KEHHE JKHUBBIX OPraHM3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETpSACEHUE, CEHCMHYECKHE BOJHBI, ILyHAaMH, 3XO0, I[BeTa TeJl, ONTHYECKHUE SIBICHUS B
npupojie, Ouoioruyeckoe JeWCTBUE BHIUMOIO, YIbTPa(HUOIETOBOIO U PEHTTEHOBCKOTO
U3IY4YCHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JY4H, pagHMOaKTHBHOE
U3ITy4YeHUEe MPUPOJHBIX MHHEPAJIOB, JEHCTBHE PAaJUOAKTHUBHBIX H3IyYEeHUN Ha OpraHu3M



YeJI0BEKa), IPU 3TOM NEPEeBOIUTh MPAKTUYECKYIO 3a/1ady B y4eOHYI0, BBIICIATh CYIIECTBEHHBIE
CBOIicTBa (IpU3HAKU) PUINIECCKUX SBIICHUM;

ONHKCBHIBATh M3YYCHHbIE CBOWCTBA TeN W (PHU3UYECKUE SBICHHS, HCIONb3Yys (U3UUIECKUe
BEJIMYMHBI (CPEeIHAS U MIHOBEHHAsI CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIA TPEHMs, CHJa YIPYTroCTH, CWJIA TSDKECTH,
YCKOpEHHE CBOOOJHOrO MaJ€HUs, BEC Tela, UMIIYJIbC TEJa, UMIYJbC CHIIbI, MEXaHWYECKas
paboTa MU MOIIHOCTb, MOTEHLIMAJIbHAS SHEPrus TeJja, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsL SHEPrHsl CXKATOM NpYKUHBI, KMHETHYECKas HEPrusi, MOJIHAs MeXaHUYecKas
SHEprus, Mepuox M YacroTa KosieOaHWH, AJMHA BOJIHBI, TPOMKOCTb 3ByKa W BBICOTa TOHA,
CKOPOCTb CBE€Ta, II0Ka3aTeb IPEIOMIIEHHUS CpEelbl), NP ONMCAHWU IPABUIBHO TPAKTOBATh
($u3nUeCKUil CMBICI UCTIOIB3YEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3NUYECKUX BEITUYMH,
HaXoIUTh (OPMYJIbl, CBS3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYTMMHU BEIMYUMHAMH,
CTPOUTH I'paMKH U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJIECHUS U MPOLECChl, HCHOIb3ys 3aKOH
COXPAHEHHUs SHEPruu, 3aKOH BCEMHPHOTO TATOTEHMSI, MPUHLMII CYHEPIO3ULUN CHUJI, TPUHLIUII
oTHOocuTenbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS HMIYJIbCA, 3aKOHBI
OTpa)KeHHsI U MIPEIOMIICHUS] CBETa, 3aKOHBl COXPAaHEHMs 3apsiI0BOTO U MACCOBOIO YHUCEN MpHU
SEPHBIX pEaKIusaX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alHCHIBATh €r0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3MUECKUE MPOLECChl U CBOICTBAa Tel, B TOM 4YMCIE M B KOHTEKCTE CHUTyalui
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH MPUUMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTH
00BsiICHEHHE M3 2—3 JIOTMYECKUX LIaroB C OMOpPOW Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewarh pacy€THbIE 3a/1a4M (ONMPAIOIIMECcs HAa CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOJIb3YS 3aKOHBI
U (QopMyIbl, CBsA3bIBalOIME (U3MUECKUE BEJIUMYMHBI: Ha OCHOBE aHalM3a YCIOBHA 3aJjaul
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEAOCTAIOUINE WM HM30BITOYHBIE AHHBIE, BHIOMPATH
3aKOHBI U (OpPMYJIbI, HEOOXOJIMMBbIE [UIsl pELIeHMs, MPOBOJUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYUYEHHOTO 3HaUeHHsI (PU3MUECKON BEIMUMHBI,

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPH TOMOLIM (PU3UYECKHX METOJIOB,
UCIIOJNIb3YSl ONUCAHHE HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh
MPAaBWIBHOCTh MOPSJIKA IPOBEACHUS MCCIEA0BaHUsA, J€JaThb BbBIBOJBI, HWHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOCHUH U OMBITOB;

IPOBOJUTH OMBITH MO0 HAOIIOAECHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMs SHEPTUH, 3aBHUCHUMOCTh INEpHoia
Kosie0aHuM MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTb OT
aMIUTUTYbl MaJIbIX KoJieOaHU, MPsIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0er1oro
CBETa B CIEKTP, U3yUECHHE CBOMCTB M300paXeHUS B MJIOCKOM 3epKaje U CBONCTB M300pakeHUs
npeaMeTa B coOuparonieit JT1MH3e, Ha0I0AeHNEe CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4eHHs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pYyI0BaHMSI, ONUCHIBATH X0/
OTIBITA U €T0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl cpeaHee 3HaueHue
u3MepsieMoil BennuyuHbl ((POKycHOE paccTosHME coOHparollel JUH3bI), 00OOCHOBBIBATH BBHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBXKEHHUU 0€3 HadaJbHON
CKOPOCTH, Iepuo/ia KojaeOaHui MaTeMaTUYeCKOTro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTIiia



OTpa)kKe€HMsI CBETa OT yrja NaJeHUs M yrjia MpeJoMJIEHUs OT yIjla MaJeHHs): IUIaHHUpPOBATh
UCCIIEIOBaHUE, CAMOCTOSITETIbHO COOMpaTh YCTAaHOBKY, (PMKCHUPOBATh PE3yIbTAThl MOTYYEHHOU
3aBHUCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaOMMIl W TpauKOB, JENaTh BBIBOJIBI IIO
pe3yJbTaTaM MCCIIEJOBAHNUS;

IIPOBOJUTH KOCBEHHbIE U3MEpPEHHs! (PU3NYECKUX BEIUUYUH (CPEelHsAs CKOPOCTh U YCKOPEHUE Tena
OpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOIHOTO MAaJCHHUs, >KECTKOCTh MPYKHUHBI,
KOO QHUIMEHT TPEeHHUs CKOJIbKEHMS, MEXaHWdecKas padoTa W MOIIHOCTh, YacTOTa M MEPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYKMHHOI'O MAasTHHUKOB, OINTHYECKas CHila coOuparouien
JMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHHUs, COOUPATH SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATH H3MEPEHHUSI, CIIEAYS MPEUI0KEHHOW HHCTPYKIINH, BBIYUCIIATH 3HAUYCHHUE
BEJIMYMHBI M aHAJIW3UPOBATh IOJIYYEHHBIE PE3YJbTaThl C Y4YETOM 3aJaHHOM MOrPELIHOCTU
W3MEPEHHI;

coOuIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000pYyI0BAHUEM;
pa3nuyath OCHOBHBIC NPU3HAKA HM3YYCHHBIX (PU3MUECKUX MOJEJeH: MarepuaibHas TO4YKa,
a0COIIOTHO TBEPAOE TEJIO, TOYEUHBIN HCTOUHUK CBETA, JIy4, TOHKAs JIMH3A, [NIAHEeTapHas MOJIEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOT0 $1/1pa;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpol Ha MX ONUCAaHUS (B TOM YHCJE: CHUAOMETp, JATUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakKeTa, 53XO0JIOT, OYKH, IEepUCKOMN, QoTroanmnapaT, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHUS O CBOMCTBAaxX (DU3MUYECKHX
SBJICHUH U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBl M CXEMaTHYHBICE PHCYHKHM M3yYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX NPUOOPOB W TEXHOJIIOTMYECKHX TPOIECCOB TPH PEUICHHH y4eOHO--
IPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS N300pakeHUH B IJIOCKOM 3epKaje U
coOuparoniei JIMH3e;

NPUBONUTE TPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOrO HCIOJIh30BAHUS
¢bu3nyecKuX 3HAaHUH B MOBCEAHEBHON KU3HU AJIs1 o0ecnieueHns 6€301acHOCTH MpU 00pallleHuH C
npubopaMu M TEXHMUYECKUMM YCTPOWCTBAMM, COXPAHEHMs 3JI0pPOBbsl U COOJIIOJIEHHS HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILIEH CPELE;

OCYLIECTBIISATh MOUCK MHpOpMauu (pusnueckoro coiepxanus B MlHTepHeTe, caMOCTOATENBHO
(dbopMynHpys MOUCKOBBIM 3alpoc, HAXOAUTh IMYTH OMNPEIENICHUs JTOCTOBEPHOCTH MOJIy4YEHHOM
UH(pOPMAaILIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOMIOJTHUTEIbHBIX HCTOYHUKOB,;

UCMOJIb30BaTh MpPHU BHIIOJHEHUM YUYEOHBIX 3aJaHMi Hay4HO--TIONYJSPHYIO JIMTEpATypy
(bu3nyecKkoro cojaepxkKaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu WHTepHeT, BianeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3MYECKOTO COJIEp’KaHUs, MyOJUYHO MPENCTaBIsATh PE3YyJbTaThl
MPOEKTHON WJIM HCCIIEOBAaTeNbCKON JEsTebHOCTH, IPU 3TOM TPaMOTHO HCIOJIb30BaTh
U3yYEHHBII MOHATUIHBIN anmapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTaluen ¢ yaéToM 0cOOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.



IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/II-IGCKO€ SABJICHUC

1.3

14

1.5

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUHA B
OKpY’KalolleM MHpe, B TOM 4uciIe (U3NYECKUE SBJICHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3a]auy B YUEOHYIO, BBIICIATH

CYILIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCHOJNB3Ysl (pU3MUecKHe BEIUWYMHBI, IPU ONHUCAHUU IPABUIIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003Ha4YeHUsI U €UHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYI0O (HU3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/Ie SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa HW  3alUCbhIBaTb €ro  MaTreéMaTu4dcCKOC

BBIPAKECHHE

1.6

OO0BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
Yuclie W B KOHTEKCTE CHUTyallM MPaKTHUKO-OPUEHTUPOBAHHOIO
XapaKkTepa: BbIABIATH I[PUYUHHO-CICJCTBEHHbBIE CBS3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3Ysl 3aKOHBI U




(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBHMSL 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUUIsl PEIIEHUs 3a/a4, OLEHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIIPETUPOBATh IOJYYCHHBIN pe3ysbTaT, HAaXOAUTh OIIUOKU B

XO0JE€ OIbITa, A€JIaTb BBIBOJABI 110 €TI0 pC3yJibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  MpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aI1MChIBAaTh X0/ OIIbITa 1 CI)OpMYJ'II/IpOBaTB BBIBOBI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3ANMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JpPYyroM C MWCIOJNb30BAaHUEM IPSAMBIX HW3MEPEHUIA,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOINIl U IpaUKOB, JIeJ1aTh BBIBOIBI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICOys
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINNOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIHUIIBL ,Z[CﬁCTBPIH N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YyA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-IGCKI/IX SIBJICHUM u

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMH M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHECHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TyTEM CpaBHEHHS Pa3IUYHBIX HCTOYHHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaJeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

C03/1aBaTh COOCTBEHHBIC KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
HAa oOcHOBe 2 — 3 HCTOYHHUKOB UHGpOpMaUU (PUINIECKOTO
COJICpP)KaHUs, B TOM YHCIE IMyOJWYHO JeTaTh KpaTKHUE COOOIICHHS O
pe3ylbTaTax MpPOEKTOB WM Y4eOHBIX HCCIENOBAaHHUM, MpPU 3TOM
TPaMOTHO HCIOJIb30BAaTh W3YYCHHBIM MOHATHUWHBIA amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBast MHEHHE

OKPY’KaFOIINX

8 KVIACC

Kon
IPoOBEePsAEMOro
pe3yJjbTaTa

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

HCIIOJB30BaTh IOHATHA

pas3indaTth SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)1/131/II-ICCK06 SIBJICHUC




1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3yYEHHBbIE CBOWCTBA Tl U (PU3MUECKUE SBJIEHUS,
UCTIONB3ys (U3WYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOIME JAaHHYIO (PU3MUYECKYI0 BEIUYMHY C  JIPYTHMH
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOrMYecKuX MLIaroB ¢ nomompio 1 — 2 u3yueHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3alaud B 2 — 3 NEHCTBUSI, UCIIONb3Ysl 3aKOHBI U
(dhopMyIIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX I pelIeHMs] 3a7add, BbIOMpATh 3aKOHBI U  (HOPMYIIbI,
HEoOXOouMBbIE Ui €€ pElIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHUue (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUC UCCIICAOBAHWs, BBIACIIATD
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢usmueckux  CBOMCTB  Tel:  (opMysnupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOUpaTh  YCTaHOBKY U3  IPEAJIOKEHHOTO

060py,Z[OBaHI/IH, OIIMChIBATh XO OIIbITa U (I)OpMy.III/IpOBaTB BBIBOBI




1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3yJILTAThI

U3MEpPEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (uKcupoBaTh
pe3yJbTaThl MOJYYCHHOW 3aBHCMMOCTH B BHJE TAaONMUI] U TpaduKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tmpu pabore ¢

71a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
prOOpPbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIETIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
XKU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyxcalomeﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpPAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLIETATh HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUMBON MM MOXKET OBITH HEOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU yqe6HHx SajlaHI/Iﬁ HAay4YHO-

HOMYJIIPHYIO JIUTEPATypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIE




Marepuayibl, pecypcbl cetu  VHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIM MOHATUWHBIA amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTallueH

IIPU BBIMOJHEHUHN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 32 BBIIOJHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KJIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XApPaKTCPHBIX CBOWMCTB ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (bI/I3I/I‘leCK06 SBJICHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4ucie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/a4dy B Y4eOHYIO, BBLACIATH

CYyILLIECTBEHHbIE CBOICTBA (ITPU3HAKN) GUZNUYECKUX SIBJICHUI

14

ONHKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCHONB3ysl (pU3MUecKHe BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHs U eUHUIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (GOPMYJIbI,
CBSI3bIBAIOIIME JIAHHYIO  (U3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaUKH  HM3yUYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHUH




1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOICTBA Tel, (hU3NYECKHE SIBICHHUS M IPOLECCHI,
UCIIOJIb3YSl W3YYEHHBIC 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO
(GopMyIMpOBKY 3aKOHa M 3alUChIBaTh €ro0  MaTeMaTHYECKOe

BBIPA)KCHUEC

OOBACHATH (PU3NYECKUE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallli IMPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKUX MIaroB C IMOMOIIbI0 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX HBJ'IeHHfI, (1)I/ISI/ILICCKI/IX 3aKOHa NI 3aKOHOMEPHOCTHU

pemiate pacuéTHble 3ahauu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIIHEC
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MNOJIYYCHHOT' O 3HAUCHUA (1)I/I3I/I‘ICCKOI71 BCINYHHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICAOBAHUsA, BbIACIIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUIIBHOCTL IIOPAAKaA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOJAMTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY U3
M30bITOYHOTO Habopa 000pY/OBaHUS, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, (GOPMYIHPOBATH BBIBOAI

OPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOM BeTUYUHBI ((OKYCHOE
paccTosiHUEe cobOuparomei JUH3bI), 00OCHOBBIBATH BBIOOP cIloco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
HCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUMN: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOMpaTh YCTAaHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJTyYeHHON 3aBHUCHUMOCTH (DU3MUECKUX BEIWYHH B BHUAE TaOIHIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

1.12

MMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I31/I'-IGCKI/IX BCJINYHH:




1.13

IUIAHUPOBATh M3MEpPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, Clenys MPENIOKEHHOW HHCTPYKLUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl ¢ YU4ETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

pa3nuyaTh OCHOBHBIE NMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJIENECH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH34, IJJAHETapHas MOJENb aToMa, HyKIOHHAs

MOZACIIb aTOMHOI'O AApa

XapaKTepu30BaTh MNPUHLUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHHUs, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIb30BaTh CXEMbl M CXEMAaTHU4YHBIE PHUCYHKM H3YYCHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-ITPAKTHUYECKUX
3a7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B MJIOCKOM
3epKajie ¥ coOuparole JuH3e

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEHEBHOM
KHU3HM Ui oOecriedeHHss O€30macHOCTH MpH  OOpalleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUA B Oprxcanmeﬁ cpeae

OCYIIECTBIISATh MOUCK MH(POPMAIUN (PU3HMUECKOTO COACPKAHUS B CETH
NuTtepuer, caMoCTOSTENbHO (OPMYJIUpPYs TIOUCKOBBIM  3arpoc,
HAaXOAUTh NyTH  OINpPENEICHHUS  JOCTOBEPHOCTH  IOJYyYEHHOMU
nH(popMalMi Ha OCHOBE WMEIOIIMXCA 3HAHWM W JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
NOMYJISIPHYIO JIUTEpaTypy (pU3MUecKoro cojaep)kaHus, CIpaBOYHBIE
MaTtepuainbl, pecypcbl ceTh MHTepHeT; Biaxers npuémMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIIMU U3 OJIHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

CO31aBaTb COOCTBEHHBbIE IHCHbMEHHBIE U YCTHBIC COO6IJ_IGHI/ISI Ha




1.21

OCHOBe HH(pOpPMAMM M3 HECKOJbKUX HCTOYHHUKOB (HPU3UUECKOTO
COZICPKaHMSA, MyOJIMYHO TPENCTABIATH PE3yIbTaThl MPOCKTHOW WIIH
UCCIICIOBATEIIbCKOW ~ JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCTIOJIb30BATh U3YYECHHBIM MOHATHIHBIN anmapaT U3y4aeMoro pasjerna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHE MpPE3CHTAIle ¢ Yy4ETOM

0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4eOHBIX MPOEKTOB U MCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYMIIbL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISIE  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KUIIACC

Kon
pa3iena

Kon

JIEMECHTA

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

1.2

1.3

@duzuka — Hayka O TMpUpoAe. SIBICHHS TPUPOJIBI.
dusznueckue SBICHUSA: MEXaHUYECKHE, TEIIOBHIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBEIC

Oduznyeckne BenuyuHbL. V3Mepenue  (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTCCTBCHHOHaquBIfI MCTOA IIO3HAHUHA: Ha6J'IIO,I[CHI/IC,
IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHWIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

HAO0JF0IaEMOTO SIBJICHUS

1.4

Onucanune Gpu3nuecKuX SBICHUH C TOMOIIBIO MOJIENICH

1.5

[TpakTyeckue paboTHI:

###Par#H#113mepenne paccTOSIHUM.
#HeHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEIl.
#HH##Par###I3mepenue  TemmepaTypbl NpU  [TIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIECTBA

2.1

2.2

2.3

#H#Par###CTpoeHune BelecTBa: aTOMbl M MOJIEKYJIBI, UX
pazMepbl.  OnbIThI,  JOKa3blBalOLIUME  JUCKPETHOE
CTPOEHHE BEILIECTBA

###Par###]/[Bwokenne  dJactuir  BemiectBa.  CBs3b
CKOPOCTH  ABW)KEHHMS  YacTHI] C  TeMIepaTypoi.
BbpoyHoBckoe nBmxenue, 1uddy3us

B3aumoseicTBue YacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUE

24

###Par### ArperatHple COCTOSIHUSL BEILECTBA: CTPOCHHE




2.5

2.6

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEIL.
B3auMocBs3p MeXly CBOWCTBAMM BEILECTB B Ppa3HBIX
arperaTHeIX COCTOSIHMSIX M MX ATOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
OcobenHoct arperaTHbix COCTOSIHUM BOJbI

[TpakTuueckue paboOThI:

#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb30BanueM pororpadumii).

#HHPar#H##OnpITEL 1O  HAOMIOJNEHUIO  TETUIOBOTO
pacuIMpeHus ra3oB.

#HHHPar###OnbITEL 10 OOHAPYKEHUIO JICHCTBUS CHII

MOJICKYJISIPDHOI'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

. MexaHHYECKOE NBIDKEHUE. PaBHOMEpHOE U
' HEPaBHOMEPHOE JIBHIKCHHE
Hi#HPar##H#CKOpOCTb. Cpennsis CKOpPOCTb pu
3.2 HEPAaBHOMEPHOM JIBW)KeHUU. Pacu€r nmytw u BpemeHH
JBIKEHUSA
SIBnenve wHepuMH. 3aKOH WHEpUMH. B3ammonericTBue
3.3 TeN Kak MPUYMHA MU3MEHEHUSI CKOPOCTH JIBMKCHUS TeJl.
Macca kak Mepa HHEpTHOCTH Tela
34 #H#Par### InotHocth BemecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMa BEIeCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIIBIO JUHAMOMETpPA
37 #H#HPar#H SIsnenne TaroreHus W cuia TsokectH. Cuna
' TSKECTU Ha Jpyrux miaHerax. Bec Tena. HeBecomocTh
35 Cuna tpenus. TpeHHe CKOIBXKEHUS U TPEHHUE MOKOSI.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenne cuil, HaMpaBJICHHBIX 10 OJHOU
' npsAMoii. PaBHoIelCTBYO1IAst CUIT
310 [TpakTudeckue paboOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS




(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmIIE u Tak janee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM [IapuKa T0
HAKJIOHHOM  1uiockocTH. OmnpeneneHue  IMIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTssKeHus (aedopmainuu) NpyXKUHBI OT
MPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN

@usnyeckue SBICHUS B IIPUPOJE: NIPUMEPHI ABHKECHUS C

3.11 Pa3IMYHBIMH CKOPOCTSIMU B )KUBOW M HEXUBOH NPUPOIE,
JEWCTBHE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKI

JIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

41 YBEJIMUCHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JABJICHUS ra3a oT o0béMa,
' TEeMIIepaTyphbl
43 ITepenava maBieHus TBEPIABIMHM TEIAMH, KUIAKOCTAMHU U
' razamu. 3akoH Ilackais. [lTHeBMaTHYECKHE MAIIIUHBI
3aBUCUMOCTh  JIaBJIGHUSI KUAKOCTH OT  TJIyOUHBI.
4.4 I'unpocratudeckuii mapagokc. CooOmIarmuecs cocybl.
ManpaBinuyeckne MeXaHU3Mbl
AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
A CYIIECTBOBaHMUS BO3AYILIHOW o00omouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 N3mepenune armocdepHoro aasneHus. llpubopsl s
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BeiTamkuBaromas (apXumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3ayxonnaBanue
49 [TpakTudeckue pabOTHI:




4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKE€HHOH B JKMJIKOCTb 4YacTH Tela.
OmnpeneneHye BbITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TENO,  NOrpyKEHHOE B JKMIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIOLIEH
CHWJIBI, JACUCTBYIOLIEH Ha TEIO B XKMJIKOCTH, OT 00bEMa
IIOTPYKEHHOW B JKUJKOCTb YAaCTH TEJA U OT IJIOTHOCTHU
xunkoctu.  KoHcTpywpoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHE  JIOAKM M OHpeAclieHHe €€

rpys ONMOJABLEMHOCTHU

dusnyeckue - ABICHUA B IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro JaBJICHHS HA )KUBOW OPraHU3M, TUTABAHHC

pBIO

TexHuyeckue YCTPOWCTBA: COOOILIAOIIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, TI'MJPaBIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 MexaHnunueckas paboTa
5.2 MexaHnueckast MOIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas
' mockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHne mpaBuia paBHOBECHUS pblyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koadduumenr
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. ITpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTeHuumanbHast SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [TonHast mMexaHWuecKkas SHEprus. 3aKOH HM3MEHEHHsS U
' COXpaHEHHsSI MEXaHUYEeCKOH SHEPTHH
5 g [TpakTiueckue paboThI:

#H#Par###Onpenenenne paboOThl CUJIBI TPEHUS NpPU




PAaBHOMEPHOM [BHJKCHHMM Teja II0 TOPU3OHTAIBHOU
nosepxHoctu. MccnenoBanue ycioBHML  pPaBHOBECHUS
ppuara. HM3mepenue KIIJI HakJIOHHONM IIJIOCKOCTH.

HSy‘ICHI/Ie 3dKOHa COXpAaHCHHA MeXaHHYeCKOM OHEPIrun

dusnyeckue sABJICHUS B Inpupoac: pblHaru B TEIC

5.10
4esioBeKa
TexHuueckue YCTpOMCTBA: pblYar, MOJABUXKHBIA U
511 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kox Kon
pasiena IeMeHTa IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS
TEIUJIOBBIE ABJIEHUA
OcHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
6.1 TEOPHUH CTPOCHHUS BemiecTBa. Macca ©  pa3Mepsl
' MoJnieKys.  OmBITBI,  TOATBEPKIAIOMINE  OCHOBHEBIC
MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U ra3000pa3HOro
6.2 cocTossHUM BemlecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE TMOJIO)KEHUH MOJIEKYJIIPHOKMHETHYECKON
TEOPHH
6.4 CMauuBaHUE U KalWUISIPHBIE SIBICHUS
6.5 TemoBoe pacupeHne u cKaTHe
56 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETUTOBOTO JIBIDKEHHSI YaCTHUI]
67 BuyTtpennsist sneprusi. CriocoObl H3MEHEHUs] BHYTPEHHEH
' SHEPTHHU: TEeIUIoNepeaua u CoOBepIIeHue padboThl
6.8 Bunael Temonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIHS,
' W3ITy4YeHHE




KoanuectBO  TEMIOTEHL VnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEoTa niaBJIeHUs
[TapooOpazoBanue ©  KoHJeHcarus.  Vcmapenwue.
6.10 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BrnaxHocTs BO31yxa
6.14 DHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPAHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpYKAaroIIE Cpebl
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU B TEIUIOBBIX
6.16
rpoiieccax
[IpakTuueckue paboOTHI:
H#HHHPar###0nbITEl O OOHAPYXKEHHUIO JIEUCTBHS CHJI
MOJICKYJISIPHOTO MPUTSKEHUS.
#HHPar##H#OnbITEl 10 BBIPAIlUBAHUIO  KPUCTAJJIOB
MOBAapEHHOM COJIM WM caxapa.
H#HHHPar###0nbITl TI0  HAOMIOAEHUIO  TETUIOBOTO
pacIIMpPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
6.17 #H##Par##Onpenenenue naBieHHUs BO3AyXa B OaiioHe

HITpULA.
H#HHHPar###0OnBITE, NTEMOHCTPUPYIOIINE 3aBUCUMOCTH
JaBJICHHUs BO3[yXa OT ero o0bEéMa W HarpeBaHHs WU
OXJIaKCHUS.

##HPar###1IpoBepka TUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

###Par###Habmonenne W3MEHEHUS BHYTPEHHEHN




SHEPTUU Tela B pe3yJibTaTe TeIulonepenayn u padoThl
BHEIIHUX CHJI.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAaHUH XOJOJIHON U TOpSYEr BOJIBI.
H#HH#Par####Onpenenenue KOJINYECTBA TETUIOTHI,
MOJIY4YEHHOTO BOJOM MpH TEIJI00OMEHE C HarpeThiM
METAJUTHYECKUM ITUITMHAPOM.

#H##Par#H#Onpenenenue  yIeIbHOM — TEIIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus.
#H#Par###OnpenencHue OTHOCHTEIIBHONW — BIQXKHOCTH
BO3/TyXa.

#HH#Par##H##OnpeneneHue yaenbHOM TEIJIOTHI JIABJICHUS

JIbJA.

6.18

6.19

®dusnueckue SBICHUA B NPHUPOAC: IOBEPXHOCTHOE
HaTsOKEHUE W KanWUIIpHBIC SBJICHUS B MPHUPOJIE,
KpUCTAJUIBI B IpUpojie, uziydenre ColHIa, 3aMmep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HWHes, CHera.

TexHuueckue  yCTpoicTBa:  KamWUISPbl, NPUMEPHI
WCIIOJIb30BAHUS KPUCTAJJIOB, KHJIKOCTHBIM TEpPMOMETD,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPECHHET'O CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanus Ten. [[Ba poja aIeKTpUIecKuX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

7.3 nons. [IpyHIMD Cyneprno3uiuu IeKTPUYECKUX MOJIeH
(Ha KaYECTBEHHOM yPOBHE)

7.4 Hocurenu »siexTpuueckux 3apsfoB. OJIeMEHTapHBIN




anekTpudeckuid 3apsana. Ctpoenue aroma. [IpoBogHuku u

JUAJIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHMUS
' 3JIEKTPUUYECKOTO TOKA. VICTOUHUKHN TOCTOSIHHOT'O TOKa
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
- Onexkrpuueckas uenb. Cwia TOKa. DIEKTPUUECKOE
' HarpspDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VY aensHoe
' COTIPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma 11 yyacTka 1uenu
[TocnenoBarenbHOE W THapajjIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora m MOIIHOCTH DJJICKTPHYECKOTO TOKA. 3aKOH
7.12
Jxoyia — Jlenna
213 DneKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3amblkaHue
[ToctosHHble MarHuThl. B3amMoaelcTBUE IMOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHutHOe TION€ 3eMIM U €ro
7.15
3HaYEHHE IS )KU3HU Ha 3eMiie
216 OmneiT Opcrena. MaruutHoe nojie 3J1eKTPUYECKOTo TOKa.
' [IpuMeHeHne >7EKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOrO TOJiI Ha MPOBOJHUK C TOKOM.
717 DNEeKTpOABUTATENIb TIOCTOSHHOTO TOKa. Vcmonms3oBaHme
. JJIEKTPOJBUTATENEH B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCcIopTe
218 ONEBITE ®dapanes. SIBnenune 3JIEKTPOMArHUTHOMN
. naaykuuu. [Ipasuno Jlenna
7.19 DIeKTpOTeHEePaTop. Cnioco0mr MOJTyYSHUS




MEKTPUYECKOM  JHEPruHM.  ODJIEKTPOCTAaHLMU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun

7.20

[IpakTuueckue padbOTHI:

OnbIThl IO HAOIONEHUIO JIEKTPU3ALUM TeJl UHIYKIUEeH
Y TIPU CONPUKOCHOBEHHUH.

HccnenoBanue JEHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

Cbopka u mnpoBepka pabOThI D3JIEKTPUYECKON Ienu
IIOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

W3mepenue u perynupoBaHue HAMPSKEHMUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUSI PE3UCTOPA U HAIPSKECHUS
Ha pE3UCTOpE.

OnpIThI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
NEKTPUYECKOTO0 COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOIAAN ITOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBwiia CJHOXKEHMS HANpsHKEHUM NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX pPE3HCTOPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHeHUN  pe3uctopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOTO TOKA, MIYLIErO0 4Yepe3 PpPe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pesucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYILIETO YEPE3 JAMIIOUKYy, OT HalpsKEHUS
Ha Hel. Onpenenenue KIIJ] narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.
N3y4yeHrie MarHuTHOTO TMOJISI TOCTOSIHHBIX MarHUTOB MPHU
uxX o0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI

TOKa W HaIpaBJICHUA TOKa B KaTyIIKE. HSy‘-ICHI/IC




7.21

ﬂCﬁCTBHH MAriuMTHOrO II0Jii Ha IMPOBOAHUK C TOKOM.

Kouncrpyupoanue u U3y4eHue paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KITA
3JEKTPOJIBUTATEIbHONM  YCTaHOBKH. OneITel 1O

HUCCICAOBAaHHUIO ABJICHUA 3JICKTpOMaI‘HI/ITHOI71 WHAYKIWHA:
HUCcCciIcaJ0BaHUC W3MEHEHMH 3HAaYeHHUSI | HaIlpaBJICHUSA

HMHAYKIOUOHHOI'O TOKa

Ousnyeckue SBICHUS B MPUPOJE: IJIEKTPUUYECKUE
SBJIEHU B  arMmocdepe, DAIEKTPUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeiid MOIOCOB,
pPOJIb MAarHUTHOTO TOJISA JJIS KU3HHU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue yCTpOMCTBA: DSJIEKTPOCKOIl, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIECKTPUUECKON SHEPTHH,
JIEKTPOOCBETUTENILHBIC  MPUOOPBI,  HArpeBaTeIIbHBIC
AJICKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEIOXPAaHUTEIH, JJIEKTPOMArHUT, OSJIEKTPOJBHUrATEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KITACC
Kon
Kop anementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paszena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe ABWKeHME. MarepuasbHas — TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO JIBUKEHUS
3 8.3 PaBHOMEpHOE MPSAMOIHHEHHOE IBHKCHHE
HepaBnomepHoe npsimonuHerHoe ABWKeHHE. CpeaHsis
8.4 U MTHOBEHHas CKOpPOCTb Tejla IpH HEPaBHOMEPHOM
JBUKEHUH
85 VYckopenue. PaBHOyCKOpEeHHOE MPSIMOJIMHENHOE

NIBIKEHUE




8.6

CBoOoaHoe nmagenue. OneiTel ["anunes

PaBHOMepHOE nBHKEHME MO OKpyx)HOCTU. llepuon u

8.7 yacToTra oOparieHus. JIMHeWHas W yrioBas CKOPOCTH.
LenTpocTpeMuTebHOE YCKOPEHNE
8.8 [lepsriii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tperuii 3akoH HeroTona
8.11 [IpuHIUIT Cynepro3uIuu CHIT
8.12 Cwuita ynpyroctu. 3akoH ['yka
513 Cuna TpeHusl: CHJla TPEHUS CKOJIbKEHMsI, CUJIa TPEHUs
' MTOKOS, IPYTHE BUJBI TPEHHSI
814 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO NaIeHUs
815 HBwxkenne  1uiaHer  Bokpyr  Connuma.  IlepBast
' KOCMHYECKasi CKOPOCThb. HeBecOMOCTh 1 meperpy3ku
PaBHOBecue MarepuaibHON TOUKH. AGCOIIOTHO TBEPI0E
8.16
TEJo
8.17 PaBHoBecue TBEpHOro Tena € 3aKpEIVIEHHOW OCBIO
' BpaiieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynbsce Tena. 3Menenne ummynsca. IMIysibe cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE nBMXKEHHE
8.21 Mexanunueckasi paboTa U MOITHOCTb
8.9 PabGora cun TsxectH, ynpyroctd, TpeHus. CBA3b
' SHEpPruu u paboThbl
893 [lorennumaneHast »HEpPrust Tena, MOAHATOIO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas SHEPTUsI CKATON TMPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHMYECKOU
8.25
SHEeprun
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
897 [IpakTuueckue padbOTHI:

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUs Opycka




8.28

8.29

WIM JBWKEHHUS IIapuKa IO HAKJIOHHOM ITOCKOCTH.
OmnpezneneHue ycKOpeHUs Teja NPU PaBHOYCKOPEHHOM
JIBIKEHHUH 110 HAKJIIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOM CKOPOCTH.
IIpoBepka ruIOTE3bI: €CIM IPU PABHOYCKOPECHHOM
JBIDKEHUM 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCSATCS
KaKk psA  HEYETHBIX YHUCeNl, TO COOTBETCTBYHOILUE
MPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT Ccubl HOpPMalbpHOro jasieHus. OnpeneneHue
ko3(duunenta TpeHus ckoabxeHus. Omnpenenenue
KECTKOCTU TMpYyKuHBL. OrnpeneneHre padbOThl CUJIIBI
TPEHUST TpU PAaBHOMEPHOM JIBXKEHMH Tella IO
TOPU30HTANILHOM MoOBepXHOCTU. OrpeneneHne padoThl
CWJIBI  YOpYyrocTd  IpH  HoabéMe  Ipy3a C
UCITIOJIb30BaHUEM  HETOJBIKHOTO W TOJBUKHOTO

0J10KOB

dusnyeckue SABJICHUS B MPUPOC: NPUIUBBI U OTIUBBI,
neukeHre TutaHeT COJMHEYHOW CHUCTEMBI, PEaKTHBHOE
JIBUKEHHE KUBBIX OPraHU3MOB

TexHuyeckue  yCTpPOHCTBA:  CHOUAOMETP, JaTUYUKH

TIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHoBHbBIE XapaKTCPUCTHUKU

o1 KOJIeOaHUM: TIepHO/I, YaCTOTa, aMILIUTY1a
9.2 Maremarnueckuit u NpYyKUHHBIN MasITHUKU.
' [IpeBpaienue sHepruu npu KojaedaTeTbHOM ABHKEHUN
0.3 3aryxarmue KoneOaHusi. BBIHYXJICHHbIE KOJIEOAHHUS.
' Pesonanc
Mexanndeckne BoHbI. CBOMCTBA MEXAaHUYECKUX BOJIH.
9.4 [IpononpHble W mMonepeyHble BOJHBL. J[JTMHA BOJIHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHUs. MeXaHU4YEeCKHUE BOJIHBI
B TBEPJIOM Telle, CEHCMUUYECKHUE BOJIHBI
9.5 3ByK. 'poMKOCTB U BbICOTa 3ByKa. OTpakeHHe 3ByKa




9.6

Wudpa3Byk 1 yabTpa3ByK

9.7

9.8

9.9

[IpakTuueckue padbOTHI:

OmpeneneHne  4acTOTBI M Iepuoja  KoJeOaHWi
MaTeMaTHYECKOT0 MasiTHUKA.

OmpeneneHne  4acTOTBI M Iepuoja  KOJIeOaHWH
MPY>XKMHHOTO MasiTHUKA

HccnenoBanne 3aBHCMMOCTH  IEpHOAA  KOJIEOAaHUH
MOJIBEIIEHHOTO K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — IEpHOAA  KOJIEOAHUH
NpY)XKMHHOTO MasTHUKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTHU neprozaa KoneOaHui rpys3a,
MOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U >KECTKOCTH
npyXUHBL. M3Mepenne yckopeHust CBOOOIHOTO MaeHHUs
®dusnyeckue SIBICHUS B MPHPOJE: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMUYECKHE BOJIHBI,
IIyHaMH, 9X0

TexHuueckue YCTPOﬁCTBaZ 3X0J0T, HCIOJb30BaHHUC

yJIbTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

9HeKTpOMaFHI/ITHOC I1oJIC. BJICKTpOMaFHI/ITHLIe BOJIHBI.

10 CBoiicTBa DIIEKTPOMArHUTHBIX BOITH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
102 OnexkTpoMarauTHas npupoaa cera. CKOpOCTh cBera.
' BoiHOBBIE CBOlCTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 N3ydeHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH €
HOMOIIBI0 MOOMIIBHOTO TenedoHa
Ousnueckue SBICHUS B TPHUPOJE: OHMOIOTHYECKOE
10.5 JeiicTBre BUJUMOTO, yIBTPaduOIETOBOTO u
PEHTTE€HOBCKOTO W3ITyYeHUI
106 Texanueckue YCTpOWCTBA: UCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBS3M
CBETOBBIE ABJIEHUA
11
111 JIyueBas monens ceera. McTtounuku ceeta




11.2

[IpssMOnMHENHOE pacIPOCTPAHEHHUE CBETA

Otpaxxenue cBera. [Inockoe 3epkano. 3aKOH OTpakKEHHSI

11.3
cBeTa
114 [Ipenomiienne cBeta. 3akoH MPETOMIICHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETa
11.5 JIunza. Xop jtyyen B JIMH3E
116 Onrtuueckast cucrema Qoroarnmnapara, MHUKPOCKONA M
' TeJecKoIa
117 I'maz kak onTuueckas cucrema. bruzopykocTs u
' JAJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceeta B cektp. OnbiTel HploTOHA.
' CrnoxeHne CrieKTpalIbHBIX IIBETOB. Jlucmepcus cBeta
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCHUMOCTH ~ yrja  OTPa)KCHHS
CBETOBOTO JIy4a OT yIJia MaJeHusl.
N3yyenne xapakTepuCTHUK H300paxKeHHUsS TMpeIMeTa B
TUTOCKOM 3€pKaie.
HccnenoBanne  3aBUCHUMOCTH  yrjla  MPEIOMIICHHUS
CBETOBOTO JIy4a OT yTIJja MMaJeHus Ha TPAHUIE «BO3AYX —
11.9 CTEKJIIO.
[Tonyyenne wm300pakeHUI C MOMOILBIO CcOOMparomien
JIH3BI.
Ompenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON
CHJIBI COOUPpAIOLIEeH JTUH3bI.
OMBITHI IO PA3TIOKEHHUIO OEIOTO CBETA B CHEKTP.
OneITEl 1O BOCHOPHUSTHIO [BETA MPEAMETOB TpPH HUX
HaAOJIIOZICHNH Yepe3 IBETOBBIE (PUITBTPHI
dwusnueckue SBICHUS B mpupoje: 3arMenus CoiHna u
11.10 JIyHbI, 1IBE€TA TEJ, ONTUYECKHE SBJICHHS B aTMmocdepe
(uBet Heba, pedpakius, pagyra, MUpax)
111 Texuuueckue yCTpOMCTBa: OYKH, HIEPUCKOTI,
' (dhoToanmapar, ONTHIECKHUE CBETOBOIBI
1 KBAHTOBBGIE ABJIEHUA
12.1 OmneiTel Pezepdopna u 1utanerapHas MOJENb aroma.




Mogens aroma bopa

I/ICHYCKaHI/Ie N IIOTJIOMICHUE CBCTAa aTrOMOM. KBaHTHI.

12.2
JIuneityaTbie CIEKTPbI
12.3 PaguoakTuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3ITydeHHUs
124 Crpoenne aromHoro sjapa. HykioHHas Mozenb
' aTOMHOTO sapa. M3oronsl
198 PagnoaktuBHble npeBpamenus. [lepuox momypacmanga
' aTOMHBIX 1ep
126 SlnepHble peakiuu. 3aKOHBI COXpAaHEHHS 3apsI0BOTO U
' MaccoBOT'0 YHCE
12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl U SHEPIUU
128 Peakuuu cunTe3a u neneHus saep. MIcTouHUKY SHEpruu
' CounHua 1 3B€31
12.9 Snepnas osHepreruka. JlelicTBHE  paJMOAKTUBHBIX
' U3ITyYeHUH Ha KUBbIE OPraHU3Mbl
[IpakTuyeckue paboTHI:
HabnroneHne CIUIOMIHBIX W JMHEWYaThIX CIEKTPOB
U3ITyYEeHHUS.
12.10
HccnenoBanne TPEeKOB: M3MEPEHHE SHEPIHU YaCTHUIIBI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).
N3mepenne paanoakTHBHOTO GoHA
dusnueckue SABICHUS B IPHUPOJIE: ECTECTBEHHBIN
paznOaKTHBHBIHI ¢om, KOCMHYECKHE Ty9H,
12.11 PaAMOaKTUBHOE M3JIy4YEHHE IPUPOAHBIX MHHEPAJIOB,
JEUCTBHE PpAJNOAKTUBHBIX H3JIyYEHUH HA OpraHu3M
YeJI0BeKa
1912 Texuuueckue yCTpOMCTBa: CHEKTPOCKOII,

WHIMBUyalIbHBIA JO3UMETP, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOr0 yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHoe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBSI3H
U IIO3HABAEMOCTU SIBJICHHW IIPUPOABI, O POJHM DSKCICPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLHUU
(¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpaA, O BKJIAJAEC POCCUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBUXKEHUU Kak
crocobe CyI1ecTBOBaHUs MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BELIECTBAa, O (PU3MUECKON CYIIHOCTH SIBICHUH HPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHNE U3YUYEHHBIX (PU3UUECKUX SBICHUN
B OKpYXalOIleM MHUpEe, BBIICHSAS HX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMH TOHATHHHOTO ammapara ¥ CHMBOJIHUYECKOTO
A3bIKa (PU3UKU M MCIIONB30BaHME UX JJIs PElIeHUs y4yeOHBIX 3ajad;
YMEHHE XapaKTepHU30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MponecCChbl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHUS C YYETOM
coOrofieHusl MpaBuJI OE30MacHOTO Tpyjaa: HaOmoeHue (QU3HUECKUX
SIBJICHUMN:

YMCHHUC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  OKCIIEPUMEHTAJIBHBIX  HCCIICJOBAHMI;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[TonumaHue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJENel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BHIOMpATh 3aKOHBI U (OPMYIIbI,
HEoOXouMBbIe Il €€ pelIeHus, UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTHL IIOJIYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCpPU30BaTb IHPUHIMIILI )Iel\/IICTBI/IH TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (DHU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS JOCTHIKCHUH (U3UKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(U3NYECKOro COAEp)KaHUs C MCIOJIb30BaHHMEM HH(POPMAIlMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
NOJYyYeHHOH MH(pOpMalMM Ha OCHOBE MMEIOUIMXCS 3HAaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbl B JApPYIYIO; YMEHHE
co3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe aBumkeHHe. MarepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCHTEIBHOCTD ABHKEHUS
PaBHOMEepHOE M HepaBHOMepHOe ABHkeHHE. CpenHsas ckopocTs. PopMmyia uis
1.2 BBIYHCIICHUS CpeIHEe ckopocTu: V = S/t
PaBHOMEpHOE NPAMONMHENHOE BHKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHHU B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
1.3 X1) =Xy +0 1
['paguky 3aBUCMMOCTM OT BPEMEHH MJIs IPOEKIUH CKOPOCTH, NPOEKLUU
NepeMELICHHs,, IyTH, KOOPJAMHATHl IpPU PaBHOMEPHOM MPSAMOJIMHEHNHOM
JBUKECHUU
3aBUCHUMOCTb KOOPIMHATBl Tejla OT BPEMEHM B CIy4yac pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:
2
Se(f)=vy =i+ ay = ;
2
@opmynbl Uil MPOCKUUU IEPEMELICHUs], MPOEKIMH CKOPOCTH U IPOEKLHHU
YCKOpPEHUs IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHHUU:
2
14 5. (D) =vy, -r+a].-?.
U.\'('f)zuﬂ.\' +a, 1,
a.(f) =canst,
UI.‘(: - lez =la,s,
['paduku 3aBUCUMOCTH OT BpPEMEHH JUISI TPOEKIHH YCKOPEHHs, MPOEKIHUU
CKOPOCTH, NPOEKLUHU IepeMelleHusl, KOOpAUHAThl TpPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUU
CBoboanoe nageHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
15 BEPTUKANMU (JBW)KEHUE TeJa BHMU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTM OT BpEMEHH JJsi TNPOEKLUUH YCKOPEHHMS,

MPOEKIMH CKOPOCTH M KOOPAMHATHI TMpH CBOOOJHOM TMAaJ€HUU Tena IO




BEPTUKAIH

1.6

1.7

1.8
1.9

1.10

1.11

1.12

CkopocTh pPAaBHOMEPHOIO JBMJKEHHUS Tejla 10 OKpykHOocTH. HampaBinenue
CKOpOCTH.

@opmyJia ISl BBIYUCICHHS CKOPOCTH 4YEpPE3 pajnyC OKPYKHOCTH U MEPUOJ

oOpareHus:
2nR
=
T

LlenTpocTpemuTenbHoe yckopenue. HampaBiieHue LEHTPOCTPEMUTEIBLHOIO

yckopenus. @opmyra /171l BBIYUCICHUS YCKOPEHUSI:

2
_u
W R
®dopmyiia, CBSI3bIBAIOIIAs IEPUOJ] M YACTOTY OOpaLCHUS:
1
\._." = —
T

Macca. IInotaocts BemectBa. @opmyJia il BBIYUCICHHS TIJIOTHOCTH:

_m

V

Cuna — BekTopHas ¢usudeckas BennynHa. ClokeHue Cui
SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUs TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEN Ha

TCII0

B3aumoneicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F_

TpeHI/Ie IMOKOs U TPCHUC CKOJILKCHUA. d)opMlea AJId BBIYUCIICHUA MOAYJISI CHUJIbL

TPCHUS CKOJILXKCHUA:

Frp:"l'""ll'r




1.13

1.14

Hedopmarnust Tenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpPYyrou

nedopmaruu (3akon ['yka):

F=k-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my - M4
F=g L1 2
R
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaIeHusl.
®dopmya JIsl BBIYUCIIEHUS CUIIbI TSDKECTU BOJIM3M ITOBepxHOCTH 3emiu: F = mg.
JBmxenue ranet Bokpyr Comnnua. IlepBas kocMudeckas CKOPOCTb.

HesecoMocTs u neperpysku

1.15

Hmmynbe Tena — BeKTOpHas pu3ndeckas BeIMIMHA.
D=mi

Nmnynbe cucremsl Ten. M3menenne uMmiyiabca. UMIynbe cuibl

1.16

3aKkoH COXpPAaHCHUS UMITYyJIbCa JIA 3aMKHYTOﬁ CHUCTCMBI TCII.
D=0, i, U, =const

PeakTuBHOE NBMXKEHUE

1.17

Mexanudeckas pabora. @opmMyra 71l BEIYUCICHUS pabOThI CUJIBI:

A=Fscosct

Mexannueckas MOIIHOCTE:

n=4
I

1.18

Kunernueckas u NMOTCHIUAJIbHAA SHCPIHU4. q)OpMy.]'Ia JJIs1 BBIYMCIICHUA

KUHETUYECKON IHEPTHH:

H!Uz
B

TeopeMa 0 KHHETHYECKOM OHCPIUU. dDopMyna JJIS BBIYMCIIEHUS IMOTEHIIHAIbLHOMN

OHEPTrUu TCjia, MOAHATOIO

Hag 3eMIIEH:




1.19

1.20

E,=mgh

Mexanudeckast SHEpIHUs:
E=E;+E »
3aKOH COXPaHECHMs MEXaHMYECKOHM 3Heprun. Popmyia s 3aKOHA COXPAaHEHUs

MEXaHUYECKOM dHEpruu B OTCYTCTBHE cuil TpeHus: E = const.

[IpeBparenre MeXaHHUYECKON YHEPTUU MTPU HAJTUUYUU CUIIBI TPEHUSI.

[TpocThie MeXaHU3MBI. «30J10TO€E MIPABUIIOY» MEXaHUKH.
Peruar. Moment cuiier; M - FI.

YcaoBue paBHOBECHS pblyara:
M, +M; +..=0
[ToaBuxHBIN 1 HeOABWKHBIN O0510ku. KITJI mpocThIXx MEXaHU3MOB,

n= Anonesnas
A—a&rpaqe:ﬂzﬂaﬂ

1.21

1.22

[laBiieHue TBEpIOTO TEA.
®opMyia 17151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:

_F
p==

JaBnenue raza. ATMocgepHoe AaBlIeHHE.
['unpocraTyeckoe 1aBiieHue BHYTPH KUKOCTH.

CDopMyJIa IJI BBIYHUCIICHUA JAaBJICHUS BHYTPU KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akoH Apxumena. Popmyna S ONpPENEICHUS BBITAJKUBAIONMIEH CHJIBI,

HeﬁCTBYIOHICﬁ Ha TCJI10, HOFp}/')KéHHOC B XXUJAKOCTB UJIM ra3:

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CyI0B M BO3QYyXOILIaBaHUEC

1.24

Mexanudeckue KojeOaHus. AMIUIMTYJa, TEpUOJ W YacToTa KoJIeOaHwHil.

dopmyiia, cBA3BIBAIOIIAS YACTOTY U EPUOJT KOJICOaHUH:




1.25

1.26

1.27

MareMaTtuyeckuii M IpYKUHHBIA MaATHUKU. lIpeBpamieHue sHepruu npu

KoJ1e0aTeIbHOM JABM)KEHUU
3aryxaromue konedanus. Beinyxennslie kojaebanus. Pezonanc

MexaHndecKrue BOJIHEI. HpOI[OJ'H:HBIe " TOIIEPCYHBIC BOJIHBI. ]_IJ'II/IHa BOJIHBI KU

CKOPOCTb PAaCIpPOCTPAHCHUS BOJIHBI:

L=v-T

1.28

1.29

3ByK. FpOMKOCTB M BbBICOTA 3BYKaA. OTpa)KeHI/Ie 3ByKOBOI>i BOJIHBI Ha I'paHUIIC
IByX cpell. Hdpa3ByK U ylIbTpa3BykK

Ipaxmuueckue pabomwl

W3mepenune cpenHel IMIOTHOCTH BEUIECTBA; apXHWMEIOBOM CHIIBI, KECTKOCTHU
NpPY>XUHBL, KOA((UIIMEHTa TPEHUS CKOJIBXKEHHUsS; paOOThl CHJIBI TPEHHS, CHIIBI
YOPYTOCTH; CpelHed CKOPOCTH IBMXKEHHs OpycKa MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHUsi OpycKa MpU JABMKCHHUH 110 HAKJIOHHOW IIJIOCKOCTH; YacTOTHl H
nepuofa KoneOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Mepuoia
KoJie0aHUH TIPYKMHHOTO MasTHUKA, MOMEHTa CHIIbI, ICHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YHOPYTOCTH MpU HOABEME Ipy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOThI CUJIBl YIPYTOCTH MPHU NOABEME Ipy3a ¢ MOMOIIBIO MOABUKHOIO
O1oka.

HccnenoBanne 3aBUCUMOCTH apXHWMEIOBOW CHJIBI OT 00bEMa MOTpyKEHHOM
4acTH TeJIa U OT IJIOTHOCTH KXUAKOCTU; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MACCHhI T€J1a; CUJIbl TPECHUA CKOJIBXKXCHUSA OT CHUJIbI HOPMAJIBHOT'O AABJICHUA U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOUIEH B MpPYXXHUHE, OT CTENEHU
nedopmaluu TPy >KUHBI; YCKOPEHUs OpycKa OT yrJjla HakJIOHA HampaBIISIONICH;
nepuojia (4acToThl) KoseOaHUH HUTSHOTO MasTHUKAa OT JUIMHBI HUTH; MEpuoja
Kojie0aHUM MPYKUHHOTO MasTHHKA OT Macchl Ipy3a M KECTKOCTU IPY>KUHBI,
UCCIIe/IOBAaHNE HE3aBUCHUMOCTH Tepuoja KojeOaHHM HHUTSHOTO MasTHMKAa OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

1.31

Qusuueckue sA61eHUs 6 Npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXKUBOM MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHUKE, TMPUIMBBI W OTIUBBI, JBIWKeHHE IUlaHeT COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHHUE KUBBIX OPIaHU3MOB, PbIYard B TEJIE UEIOBEKA, BIUSHUE
aTMoc(epHOro IaBiIeHHs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3CMJICTPACCHUC, ceiicMu4YecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U




YCKOpPEHHUs, NUHAMOMETp, TMOMIIIUIHUKHA, PAKEThl, pbIYar, TMOABUKHBIA U
HEMNOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXAaHU3MBI B OBITY,
cooOmIaromuecst cocyzpl, YCTPOMCTBO BOJONPOBOJAA, TMIAPABIMUYECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,

UCTIOJIb30BaHUE YIIBTPa3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS
2.1 BeniecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucrannmaeckue u amopdHbIe Tena
55 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH  JABUKEHHUS YacTHI[ C
' Temmeparypoit. bpoynosckoe aBmxenue, 1uddysus
2.3 CmaunBaHue U KallWUISIPHBIE SIBJICHUS
24 TennoBoe paclIMpeHNE U CKATUE
2.5 TennoBoe paBHOBECHE
26 BuyTtpennsas sHeprus. Pabora u Teruionepenaya Kak CHOCOObI M3MEHEHUS
' BHYTPEHHEH SHEPruu
2.7 Buasl Temonepeadn: TEIIONPOBOJHOCTh, KOHBEKIIMS, U3IyUEHUE
HarpeBanue wu oxmaxaenue ten. KoaumdecTBo  TEmOTHL. Y AelbHAst
TEIUIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX IpOLEccax. YPaBHEHUE TEIIOBOTO
Oananca:
2.9
O +0, +..=0
Ucnapenne u xoHaeHcanud. V3meHeHHe BHYTPEHHEH SHEPruuM B MPOLECCE
210 UClapeHuss M KoHAeHcauuu. KumeHwe IKHUIKOCTH. YenbHas TerioTa
' napooOpazoBanus: L = Q/m
2.11 BnaxxnocTh Bo3tyxa
[InaBnenue u kpucrammsauus. VI3MeHeHHe BHYTPEHHEW SHEpruu mpHu
)10 IUTABJIEHUU M KPUCTAJUIM3AlMU. Y AeNIbHAs TeIUIOTa MIJIaBJICHHUS:




2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

BHYTpeHHHH OHEPIUsA CropaHus TOIJIMBA. y,[[eJ'IBHaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuntumne! padoTs! TemnoBsix apurareneid. KI1J[ TrermoBoro asurarens

IIpakmuueckue pabomol

N3mepenne yaenbHOM TEINIOEMKOCTH METAJUIMYECKOr0 LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOIO BOJOH KOMHATHOM TeMmmepaTypbl (QUKCHPOBAHHOM
MacCCbl, B KOTOpPYIO OIIyHICH HarpeTHﬁ HWIMHAP; KOJUYCCTBA TCIJIOTHI,
OTJAHHOT'O HarpeTbiM LMJIMHIPOM, MOCJIE OIYyCKaHHs €ro B BOJY KOMHATHOM
TEMIICPATYPhI, OTHOCHUTEIBHON BIIAYKHOCTH BO3yXxa, yHGHBHOﬁ TCIJIOThI
IIaBlIeHus JpAa. lccienoBaHMe M3MEHEHUs TeMIepaTypbl BOAbI  IIpU
Pa3JIMYHBIX YCJIOBHUAX, SBJICHUSA TeriooOMeHa npu CMCUIMBAHHUU XOJIOI[HOI71 u

FOpr‘ICfI BOJIbI; IIpoLeCcCa NCIIapCHUs

Qusuueckue A6leHUss 8 npupode: TOBEPXHOCTHOE HATSDKEHUE U KalWJUIIpHBIC
SBJICHHUS B TIPUPOJIC, KPUCTAUIBI B mpupoje, uznydenue ConHIa, 3aMep3aHue
BOI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuyeckue ycmpoticmea: KaluuIApbl, IPUMEPbl UCIOJb30BAHNS KPUCTAIJIOB,
JKUJKOCTHBIM TEPMOMETp, JaTYUK TEMIEpaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBasi TypOWHA, JBUTaTeIh BHYTPEHHETO

CrOpaHHus
SJIEKTPOMATHUTHBIE SABJIEHUA

OnexTpusanus Tei. /[Ba Buna dJEKTPUUECKUX 3apsi0B

B3aumonenicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

Onektpuueckoe mnone. Hanpsxk€HHOCTh 3nekTpuyeckoro mnois. IlpuHuun
CYIEPIIO3UIIMH MIEKTPUUECKUX TOoJIeH (Ha KayeCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHe QJICKTPUYCCKOTO II0JId Ha

SJICKTPHUYCCKUEC 3aps/ibl. HpOBO)IHI/IKI/I " JUDJICKTPHUKHU

3.6

3.7

[TocTossHHBIN 37eKTpUYECKHUil TOK. JleicTBUS 3mekTprudyeckoro Toka. Cuiia Toka.
Harmpsixenue.

I=qg/t,U=A/q

SHeKTpI/ItIeCKOC COIIPOTHUBJICHUC. YaenpHOE QJICKTPHUYCCKOC COIMMPOTHUBIICHUC!




R =pl/S

3.8

3.9

3akon Oma s yuactka snekrpudeckon nenu: | = U/R

[TocnenoBarenbHOE COCTMHEHNE IMPOBOJIHHUKOB:
I, =1, U=U,+U,. R=R, +R,
Hapanﬂeanoe COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COMIPOTUBJICHUA:

U=U;I=I+I;R=2.

2

CMelaHHbIe COCIUHCHUS IMTPOBOAHHUKOB

3.10

3.11

PaboTa u MmomHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul

3akoH Jlxoynsa — Jlenua:

O=I"R-t

3.12

3.13

3.14
3.15

3.16

OneiT Opcrena. MarHuTHoe Moj€ MPSMOTO IPOBOAHMKA € TOKOM. JIuHum

MarHUTHON UHIYKIIUU

MargutHoe 10J€ IIOCTOSHHOIO MAar"HuTa. B3auMOIEeWCTBUE ITOCTOSHHBIX

MarHuTOB
JleficTBHE€ MarHUTHOTIO IOJIS HA IPOBOAHUK C TOKOM
Oneiter @apanes. SIBnenHne snekTpoMarauTHON HHAYKIMHU. [TpaBuio Jlenna

Ilpakxmuueckue pabomul

H3mepeHne  DIEKTPUYECKOTO  CONPOTHBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; pabOThI AEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKA, BO3HHUKAMOIIETO B IIPOBOJHUKE
(pe3ucTopsbl, JIaMIOYKa), OT HAIPSHKEHHUs Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHHs OT JUIMHBI IPOBOJHHUKA, IUIOIIAINA €r0 MONEPEYHOrO0 CEUEHHUs U
YAEIBHOTO COITPOTUBIICHHUS.

IIpoBepka mpaBwiia A ANEKTPUUECKOTO HANPSIKEHUS MPU MOCIEN0BATEIIBHOM
COCIMHECHUHU IIPOBOJHMKOB; IMPABWIA I CUJBI JJIEKTPUYECKOIO TOKa IIPH

napajuieIbHOM COEIMHEHNHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

3.17

Qusuueckue A6leHUs 6 npupooe: SIEKTPUUECKHE SBJIEHHS B armocdepe,

QJICKTPHUYCCTBO KUBBIX OPraHU3MOB, MAarHUTHOC II0JIC 3CMJ'II/I, ,upeﬁ(b IIOJIFOCOB,




POJIb MAaruHuTHOT'O MOJIA IJId J)KU3HU Ha 3GMJ'IC, MOJIIPHOC CUSAHUC

Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,

CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,

3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), INEKTPUYECKUE
[PEeIOXPaHUTENH, D3JEKTPOMArHUT, OJJIEKTPOJBUraTellb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DneKkTpoMarHuTHbBIE BOJHBL [1Ikana 311eKTpOMarHUTHBIX BOJTH

3.20 JlyueBas monensb cBeta. [IpsiMonrHEHOE pacipoOCTpaHEeHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio

3.22 [Tpenomnenue cBera. 3aKOH IPEJIOMJICHUS CBETA

3.23 Hucniepcust cBera

3.94 Jlunza. Xox nydeii B nunze. DokycHoe paccTosiHUe JUH3BL. OnTHyecKkas cuia

' mumsel: D = 1/F

3.25 ['na3 xak ontudeckas cucrema. Onruyeckue mpuoopsl
IIpakmuyeckue pabomul
###HPar#t#13mepenne ONTHYECKON CHibl coOuparomeld JTUH3bI; (OKYCHOTO
paccTosHus coOMparoIIeil JIMH3HI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB IIpeIMeTa U
M300paKeHMsl, KOTJa MpeAMET PacHoyOKeH B TBOMHOM (oKyce), MmoKazarems

3.26 IIPEJIOMJICHUS CTEKIA.

###Par##lccnenoBanue CBOWMCTBa M300paKEHUS, MOITYYEHHOTO C TTOMOIIBIO
coOuparomiel JHH3bI; U3MEHEHUS (POKYCHOTO DPACCTOSIHUSI JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJa MPEJOMJICHHS CBETOBOIO Nyya OT YIJia MajeHus Ha
TPAHUIIE «BO3JIYX — CTEKIIO»
397 Qusuueckue seneHus 6 npupode: 3atmenus Conuna u JlyHbl, 1Bera Te,
' ONTHYECKHUE sIBJIEHUs B atMocepe (11BeT Heba, pedpakius, paagyra, MUpax)
328 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznyyenus. Peakiuu anbda-u Oera-
' pacriaaa

4.2 OmneiTel Pezepdopaa o paccessHuto anbda-yactuil. [Inanerapuas mogens atroma

4.3 CocraB aroMHoOTO sigpa. M30Tomnbl

4.4 [Tepuon momypacmaga aTOMHBIX SAEP

4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO U MAaCCOBOTO UHCE




Qusuueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAaKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE HW3JIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JeICTBUE paMOAKTUBHBIX U3JIyU€HUN HA OPraHu3M Yell0OBEKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIbHBINA JO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuKka




TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
Ne KosaunuecTBo JuaexkTpoHHbIe (HU(POBHIE)
HanmeHoBaHMe pa3/1e/ioB U TeM NMPOrPpaMMbl
n/n yacoB o0pa3oBaTe/ibHbIE PeCYpPChI
Pa3nen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKaIOILIEro
Mupa
bu6mmoreka [IOK
1.1 Pusuka - Hayka o HpHpoze 2 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 DH3HHUCCKHC BOTHHHEI 2 https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAy4HBIN METO/ IMO3HAHUSA 2 bubmorexa HOK
' https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pa3nen 2.1lepBoHayasibHbIe CBeACHNS 0 CTPOCHHH BelleCTBA
2.1 CTpoeHue BelmecTsa 1 bubmiorexa HOK
' P B https://m.edso0.ru/7f416194
2.2 JIBrm>keHre U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 2 bubmaorexa LJOK
' https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 bubmorexa HOK
' https://m.edso0.ru/7f416194
Hroro mo pasaeny 5
Paznen 3./IBukenne u B3auMo/ieiicTBHe TeJ
bu6mmorexa [IOK
3.1 Mexauuteckoe ABIKeHHE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4
3.2 Mnepups, macca, nioTHocTs https://m.edso0.ru/7f416194
bubmmoreka [JOK
14
3.3 Cuna. Bupet cun https://m.edsoo0.ru/7f416194
Hroro no pazneny 21



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

Pasnen 4./laBjieHue TBEPABIX TeJl, dKHIKOCTEH 1 ra3oB

41 Hasnenue. [lepenaya gaBneHus TBEPAIMU TE€IAMHU, KUIKOCTIMHU 3 bu6mmoreka [JOK
' U razamu https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5
4.2 Jlasnenue xuaKoctn https://m.edso00.ru/7f416194
bu6mmoreka [JOK
6
4.3 ATnmochepHoe aBenme https://m.edsoo.ru/7f416194
4.4 JlelicTBUE KUJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEIIO 7 Enbmorexa IOK
: a py https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nes 5.PaboTra 1 MOIIHOCTh. JHeprus
bubmuorexa [JOK
51 Pabora u momHoCTE 3 https://m.edso00.ru/7f416194
bubmuoreka [JOK
5.2 Hpocthie mexanusme! > https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4
5.3 Mexanmueckas sueprus https://m.edso0.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

8 KVIACC

Ne KoimmuectBo DJIeKTpOHHbIe (LM (ppoBbIE)
HaumeHoBaHuUe pa3ieioB U TeM MPOTrPaMMbI
n/n 4yacoB o0pa3oBaTe/ibHbIE PeCypchbl
Pa3gen 1.TensoBLIe siBJeHUS
1.1 CTpoeHue 1 CBOICTBA BENIECTBA 7 Eubmorexa LIOK
' https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
21
12 Teniobsie npouecce! https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 28
Pazjien 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DIIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE TeJla U UX 7 bubnuoreka [JOK
' B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
20
2.2 [TocTOSTHHBII AMEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
6
23 MarHHTHbIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
4
24 MEKTPOMATHHTHAS HHIYKIHA https://m.edsoo.ru/7f4181ce
Htoro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Ne KoimmuectBo DJIeKTpOHHbIe (LM (ppoBbIE)
HaumeHoBaHuUe pa3ieioB U TeM MPOTrPaMMbI
n/n 4yacoB o0pa3oBaTe/ibHbIE pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
bubmuoreka [JOK
1.1 MexaHnueckoe TBUKEHUE U CITIOCOOBI €ro OMUCaHUs 10 https://m.edsoo.ru/7f41ada6
. bubmuoreka [JOK
20
12 Bsaumoneiicreue Ten https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
10
13 3aKoneI coxpaneHms https://m.edsoo.ru/7f41a4a6
Hroro no paszeny 40
Pa3znea 2.MexaHnuyecKkne K0J1e0aHUA U BOJTHEI
bu6mmoreka [IOK
7
2.1 Mexanmeckne koseoanm https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
8
2:2 Mexanuteckue BONHbI 3BYK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nes 3.2/iekTpOMarHuTHoOE NoJie U 3J1eKTPOMATHUTHbIE
BOJIHBI
3.1 DIIEKTPOMArHUTHOE IOJIE U DJIEKTPOMATrHUTHBIE BOJIHEI 6 bubmaorexa [JOK
' p p https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nesa 4.CBeToBbIe IBJEHUS
4.1 3aKoHBI pacOpOCTPaHEHUS CBETA 6 Eubmiorexa LIOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [OK
6
4.2 JIuH3BI U ONTUYECKHE TPUOOPHI https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxxenne 6emoro cBeTa B CIEKTP 3 https://m.edsoo.ru/7f41ada6
Hroro mo pasaeiny 15

Pa3gen 5.KBaHTOBLIE IBJICHUSA



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

bubmuoreka [JOK

5.1 HcryckaHue v TIOTJIONIEHHE CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
6
52 CTpoetine aToMHOro s1pa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
7
>3 FLACPHEIC peakitiH https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 17
Pasnen 6.11oBTOopuTe1bHO-00001a0IIHIT MOAYIb
6.1 [ToBTOpeHue u 06001IeHNE coAepKaHus Kypca PU3nKH 3a 7-9 9 bubnuoreka [JOK
' KJ1acc https://m.edsoo.ru/7f41a4a6
Hroro no pasuaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

IHOYPOYHOE IINTAHUPOBAHMHE

7 KIIACC
Ne Tema ypoka Konrtp.
/11 paboThI

1 du3rka — HaykKa 0 npupojie. SIBIeHus Npuposl

2 dusnuecKkue SBICHUS

3 duznyeckue BEIUMYUHBI U UX U3MEpPEHUE

4 VYpok-uccnenosanue "M3mepenue reMieparypsl IpHU OMOIIH KUIKOCTHOIO
TEPMOMETPA U AaTYMKA TeMIepaTypsl”

5 Mertonbl HaydHOTO TI03HaHUS. Onucanne GU3NIECKUX SBICHUHN ¢ TOMOIIIBIO
Mojieseit

6 Ypok-uccienoBanue "[IpoBepka THIIOTE3bI: 1aTbHOCTh MOJETA MIAPHUKA, TYIIEHHOTO
TOPU30HTANILHO, TeM O0Jibllle, 4eM O0JIbllie BhICOTa mycKa"

7 Crpoenue BemiecTBa. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

8 JIBuKeHHe 4acTUIl BeIeCTBa

9 Ypok-uccienoBanue «ONbITH 10 HAOIIOCHUIO TEIIOBOTO PACIIUPECHHUS Ta30BY

10 ArperaTHble COCTOSIHHSI BEIIECTBA

11 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOAbL. O000IIEHHE IO pa3ieny
«IlepBoHauagbHbIC CBEACHHS O CTPOCHHUH BEIIECTBAY

12 Mexanndyeckoe IBIKeHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JIBIIKECHUE

13 Cxopoctb. Equnuiibl ckopoctu

14 Pacuer nnyTu u BpeMeHU ABUKEHUS

15 Wuepuusi. Macca — Mepa HHEPTHOCTH Tell

16 [TnoTHOCTH BemecTBa. PacueT Macchl m 00beMa Telia 1o ero IIOTHOCTH

17 JlaGopatopHas pabota «OnpeaeneHne IIOTHOCTU TBEPAOTO TeIa»

18 Pemenne 3amau nmo treme "IlmorHOCTE BerecTBa"

19 Cuna Kak XxapaKTepuCTHKa B3auMoaeiicTBus tei. Cuna ynpyroctu. 3akoH ['yka

20 JlaboparopHas paboTa «I/IsqueHHe 3aBHCHUMOCTH pacTsLKeHHUs (degopMariim)
MPYKUHBI OT MPHIIOKEHHOUN CHUITBDY

21 SBnenne Tarorenus. Cuia TSHKECTH

29 '('313;131: MEXIy CHIION TSXKECTH U Maccoii Tena. Bec Tena. Pemenue 3amaq mo teme

Cuna Tsbrectu"”

23 Cuna TsDKeCTH Ha IpYTrHX IuiaHetax. Ou3nyeckue XapakTepUCTUKU TJIaHET

24 W3mepenue cun. lunamomerp

25 Bec tena. HeBecomocTh

26 CIo’)keHHe ABYX CHJI, HAPABJIEHHBIX MO OJJHOM MpsAMOid. PaBHOIEHCTBYIOIIAS CHIT

27 Pemenue 3agau no reme "PaBHoaelicTByromas cui”

28 Cuna tpenus u e€ Bubl. TpeHue B mpUPOJIe U TEXHUKE

29 JlaboparopHas pabota «3ydueHne 3aBUCUMOCTH CHJIBI TPEHIS! CKOILHKEHHS OT CHIIbI
JTABJICHHSI M XapaKTepa CONMPHKACAIOIIMXCS TOBEPXHOCTEI

30 Pemenwe 3a1a4 Ha onpeielieHue PaBHOACHCTBYIOMIEH CHITBI

31 Pemenue 3amau no temam: «Bec Tenay, «['paduyueckoe nzo0pakeHue U,
«Cunbly, «PaBHOIEMCTBYIONIAS CUII»

30 KonTponbnas padorta Nel mo Temam: «Mexanndeckoe JBHkKeHHE», «Macca, 1
MJIOTHOCTBY, «Bec tenay, «['padudeckoe nzodpaxenue cumy, « CUITbD)

33 JlaBnenue. CriocoObl yMEHBIIICHUS U YBETTUUCHUS JABICHUS




34

I[aBJ'IeHI/Ie rasa. 3aBUCHMOCTb JaBJICHU ra3a OT 06’BéMa, TEMIICPATYPBI

35 Ilepenava naBieHust TBEPABIMU TEJIAMU, )KUJIKOCTSIMU U razamu. 3akoH Ilackains

36 JlaBiieHue B )KMJIKOCTHU U ra3e, BbI3BaHHOE JIEHCTBUEM CHJIBI TSKECTH

37 Pemenue 3agau mo teme «JlaBiaeHue B )KUAKOCTH U rasze. 3akoH [lackams»

38 Coo01marmmecs: Cocyabl

39 ['unpaBnnueckuil npecc

40 ManomeTtpsl. [TopiiHeBO KUAKOCTHBINA HAcOC

41 ATtmocdepa 3eMiH 1 IPUUKHBL €€ CYIEeCTBOBAHUS

42 Bec Bo3ayxa. ATMocdepHoe naBieHne

43 W3mepenne armocdeproro aasinenus. OnsiT Toppuyennm

44 3aBUCUMOCTb aTMOC()EPHOT0 AaBIEHUS OT BBICOTHI HAJl YPOBHEM MOps

45 Bapomerp-aneponn. ATmochepHoe AaBlieHHE Ha PA3TUIHBIX BRICOTAX

46 Pemenue 3amay o reme " AtmocdepHoe napieHue"”

47 JleiicTBHE )KUAKOCTH U ra3a Ha MOTPY’KEHHOE B HUX TeJI0. ApXUMeI0Ba Cuila

48 JlaGopatopHas pabota «OnpezaeneHre BbITAIKUBAIOLIEH CUIIbI, JEHCTBYOIIEH Ha
TEJO0, HOIPYKEHHOE B KUJKOCTb

49 JlaGopatopHas pabota 1o teme «lccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT
00BpéMa MOrpy>KEHHOM B JKUJKOCTb YAaCTH TEJIa»

50 [TnaBanue Ten

51 JlaGopaTtopHnast pabota ".I.<OHCpr1/IpO.].BaHI/Ie aRVeOMeTpa WM KOHCTPYHPOBAHUE
JIOJIKHU U OlIpeieieHne e€ Ipy3010,bEMHOCTU

52 Pemenue 3anau o TeMaM: «IInaBanue cynoB. Bo3ayxomiaBanue», «/laBinenue
TBEPABIX TEJ, KUAKOCTEH U Ta30B»

53 Konrtponbnas padora Ne2 o teme «JlaBneHue TBepAbIX Tel, )KUIAKOCTEH U Ta30B»

54 MexaHunueckas paboTa

55 MomHocTs. Equnnis MonHoCcTH

56 Ypok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAEMOM NPU NOIBEME T10 JIECTHUILE"

o7 IIpocteie Mexanu3Msbl. Peruar. PaBHOBecHe CHil Ha pblyare

58 PBI‘laFI/IUB TeXHHUKe, ObITy U npupoze. JlaboparopHas padora «MccnenoBanue
YCIIOBUM paBHOBECHS pblyara

59 Pemenne 3aa4 no teme «YcCi0BUS PaBHOBECHUS pblYaray

60 Koaddumuent nonesnoro nericteust mexanusma. Jlaboparopuast padbora
«M3mepenne KIIJ] HaKTOHHOH INIOCKOCTH»

61 Pemenne 3agau mo reme "Pabota, momHOCTH, KIT/T"

62 Mexannueckas 3Heprus. Kunernueckas M noTeHIMalIbHasl YHEPTUs

63 3aKOH COXpaHEHUs] MEXaHHUECKOW DHEPTUU
YPOK-3KCIIEPUMEHT 110 TEME "DKCIIEPUMEHTAIBLHOE ONPEEIICHNE U3MEHEHUS

64 KMHETUYECKOM M MMOTEHINAJIbHON SHEPTUU NIPHU CKaThIBAHUU TEJIA 10 HAKIIOHHOU
IJIOCKOCTH"

65 Konrponbnas padora Ne3 o teme «PaboTa U MOIIHOCTb. DHEPrus»

66 PesepBHblil ypok. PaboTa ¢ Tekctamu 1o Teme "MexaHuuyeckoe ABHKeHHe"

67 PeSepBI:I'BIfI ypok. Pabora ¢ Tekcramu no teme "JlaBneHue TBEPABIX TN, KUAKOCTEN
Y Ta3oB

68 ['omoBas koHTposbHAs paboTa Ned

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4acoB, u3 HUX YPOKOB,OTBEIEHHBIX
Ha KOHTPOJIbHbIE paboThl — HE OoJiee 6




8 KUIACC

No Tema ypoka Konrp.
n/n paboThI

1 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX ONBITHBIE
HOJATBEPAKICHUS

2 Macca u pazMep aToMOB U MOJIEKYJT

3 Mogenu TBEpPAOTo, KHUJIKOTO U ra3000pa3HOro COCTOSHUM BellecTBa

4 OOBsicHEeHHE CBOMCTB TBEPIOTO, KHUJIKOTO U ra3000pa3HOr0 COCTOSHUM BEIIeCTBA
Ha OCHOBE IOJIOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU

S) Kpucrannuueckue u amopHbIe TeNa

5 CMmaunBaHue U KanmmuIsipHoCTh. [loBepxHOCTHOE HaTskeHue. Bxonnas 1
KOHTpoJbHast pabota Nel

7 TennoBoe pacipeHue u cxaTHe

8 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBU)KEHUS YaCTHUIL

9 Buytpennss sneprus. CrnocoObl H3MEHEHHsI BHYTPEHHEH 3HEPruu

10 Bunp! rennonepenaun

11 VYpoxk-koHpepenuus "[IpakTnyeckoe HCIIOIb30BaHUE TEIJIOBBIX CBOWCTB BEILIECTB U
MaTepHaJIOB B IEJISAX dHEprocoepekeHus "

12 KosinyecTBo TemoThl. Y ieabHas TEMII0EMKOCTb

13 YpaBHeHue TeroBoro 6ananca. TermiooOMeH U TEMJI0BOE paBHOBECHE

14 Ha6opaT(3pHaﬂ pa6oUTa "I/IcsneLLOBaHHe SBJICHUSI TEINIOOOMEHA MPU CMELIMBAHUT
XOJIOJIHOM U ropsiuei BoAbl

15 Pacuer konuuecTBa TEMIOTHI, HEOOXOAMMOTIO /ISl HATPEBAaHUS TeJla U BBIIEISIEMOIO
UM TIPU OXJIaKICHUU

16 JlaGopaTtopHast pabota "Onpenenenue yaeIbHON TEMII0EMKOCTH BeliecTra '

17 OHeprus TOIUIMBA. Y IeJbHas TEIJI0TA CTOPAHMUS

18 [InaBreHue u OTBepIeBaHNE KPUCTAIIIMUECKUX TeJl. Y IelbHasl TeMJI0Ta IUIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHne yaeabHON TeII0ThI IIaBJISHHS Jbja"

20 [TapoobpazoBanne u koHaeHcamws. Vicnapenne

21 Kunenwue. Y nenbHas TemioTa napooOpa3oBaHus U KOHIEHCAUU. 3aBUCUMOCTh
TEMIEPATYpPbl KUIIEHUS] OT aTMOC(HEPHOI0 JaBJICHHUS

29 BnaxsnocTh BO3I[yX3.'.' JlaGopatopHas pabota "OnpezneneHne OTHOCUTENbHON
BJIQXKHOCTH BO3/lyXa

23 Penienne 3a1a4 Ha onpeiesIeHNe BIAKHOCTH BO3yXa

24 [Tpuntumb paboTH! TEMJIOBBIX ABUTaTeNel. [lapoBas TypOuHa. J[Burarens
BHYTPEHHETO CTOPAHHUS

25 KIIJI rermoBoro asuraresns. TenaoBble JBUTaTENM M 3al[UTa OKPYKAIOIEH Cpebl

26 3aKOH COXpaHEHMsI M TPEBPALIICHNSI SHEPTHUHU B TEIUIOBBIX IPOIECCAX

27 IToaroToBka k KOHTpOJ;IBHOﬁ pa603e o teme "TernoBsle ABIeHUs. MI3MeHeHne
arperaTHbpIX COCTOSIHUI BEILECTBA

8 KOHTpOJILVHaﬂ pa60Ta'J'\l'92 o teme "TeroBsle ABIeHUs. MI3MeHeHNe arperaTpix 1
COCTOSIHUH BEIIECTBA

29 OnexTpu3arys Tell. J[Ba pojia dJeKTPHUSCKHUX 3apsiIoB

30 Ypok-uccnenoBanue "OneKTpu3anus TeJl UHAYKINUEH U IPU COTPUKOCHOBEHUN"

31 BsaumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

32 Onekrpudeckoe nojue. HanmpsokeHHOCTh 2nekTpuueckoro nois. [Ipuanun




CYNEPIO3UINH ICKTPUUECKUX MOJIeH

33 Hocurenu snexktpudeckux 3apsioB. JneMeHTapHbli 3apsa. CTpoeHne aToMa

34 [TpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsia

35 Pemenue 3a1ay Ha IpUMEHEHNE CBOMCTB 3JIEKTPUUECKUX 3apsiIoB

36 DNEKTPUUECKU TOK, YCIOBHUS €ro CyIIeCTBOBaHUs. VICTOUHUKH 3IEKTPUYECKOTO
TOKa

37 JleficTBUS STEKTPUUECKOTO TOKA

38 ypOK-I/ICCJIel['(')BaHI/Ie "JleficTBHE 3IEKTPUUECKOTO 1101l HA IPOBOAHUKH U
JUDJIEKTPUKU

39 DNEKTPUUECKHUH TOK B METaJUIaX, JKUJKOCTIX U ra3ax

40 DJIeKTpUYeCcKas 1elb U €€ COCTaBHbIC YaCTH

41 Cwita Toka. JlabopatopHas pabora "M3MepeHne u peryimpoBaHue CHITbI TOKA"

42 DneKTpuuecKoe HaprDKeHI/Ie'.' Bonbr™merp. JIabopaTopras padora "H3mepenue u
pEryJIUpOBaHKE HAMPSHKCHUS

43 ConpoTuBjI€HNE POBOJHUKA. Y IEIbHOE COITPOTUBIICHUE BEIIECTBA

44 JlaboparopHas paboTa "3aBHCUMOCTH JIEKTPHUUECKOTO conponTI/IBneHH;I MIPOBOHHKA
OT €ro JUIMHBI, [IJI0LIa/I¥ NONEPEYHOI0 CEUEHUs U MaTepralia

45 3aBHCHMOCTh CHJIBI TOKA OT HampspKeHus. 3akoH OMa /1715 y4acTKa IeTH

16 JlabopaTtopHast pabota "HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, I/IILYI'I'IGFO yepe3
PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U HAMPSHKEHHS HA PE3UCTOPE

47 [TocnenoBarenpbHOE M MapauIeIbHOE COCAMHEHUS TTPOBOTHUKOB

48 JlaboparopHas pabdota "IIpoBepka npaBuia CJ'IO)KCI;II/I}I HANPSDKEHUH npu
110CJIEZI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB

49 JlaboparopHas paboTa "I}pOBepKa IpaBHJIa AJIsl CUJIBI TOKA MIPH MapaljIeIbHOM
COEJIMHEHUU PE3UCTOPOB

50 Pemenue 3aau Ha npuMeHeHue 3akoHa OMa 71 pa3IMyHOrO COSAMHEHUS
IPOBOJAHMKOB

51 PaboTa 1 MOIIHOCTH AseKTpHUYecKoro Toka. 3akoH /pxoyns-Jlenna

52 JlaboparopHas pabota "Onpenenenne pabOTbl 1 MOITHOCTH 3JIEKTPHUUECKOT0 TOKa"

53 DJeKTpuYecKre eny 1 MOTPeOnTeNN 3IeKTpUdecKkoil sHeprun B 6b1Ty. KopoTkoe
3aMbIKaHHE

54 [TonroroBka Kk KOHTPOJIBHOU padoTe 10 TeMe "DNEKTPUUECKUE 3apsiibl.
3apskeHHbIE Tella M uX B3auMoaecTBusl. [1ocTOSHHBIN d7eKTpuuecKuil ToK"

55 Koutponbnas padota Ne3 mo teme "DnekTpuyeckue 3apsiibl. 3apsHKEHHBIE Tella U
ux B3auMoJencTBUsl. [I0CTOSTHHBIN 3JIEKTpUYECKH TOK"

56 ITocTossHHBIE MATHUTEI, X B3aNMOJICHCTBHE

57 Ypok-uccnenosanue "M3ydeHue nosei NoCTOSHHBIX MarHUTOB"

58 MarsuTtHOe noie. MarauTHoe noJjie 3eMJIH 1 ero 3HaUeHNe IS KM3HHM Ha 3eMire

59 OmnbIT DpcTena. MarHuTHOE MOJIE AIEKTPUYECKOro TOKa MarHuTHOE 1oJie KaTyIIKH
C TOKOM

60 HpuI/IMeHeHI/Ie 9JIEKTPOMArHUTOB B TEXHUKE. Ha60pa{opHa51 pabota "U3yuenue
JIeMCTBHUSI MAarHUTHOTO T0JISI HA IPOBOJAHUK C TOKOM
DNEeKTpOABUTATEb IIOCTOSIHHOIO TOKa. VICIo/Ib30BaHNE AIIEKTPOIBUTaTENIEH B

61 TEXHUYECKUX YCTPOMCTBaX U Ha TpaHcmopre. JlabopaTopHas pabora
"KoHCTpynupoBaHH€e U U3y4eHHE pabOThI AJIEKTPOABUraTess"”

62 OnbiTel Dapajnes. 3aKOH JIEKTpOMarHuTHOM uHAyKIuu. [Ipasuio Jlenma

63 OnextporeHepatop. CriocoObl MOTyueHHs! IEKTPHUECKON IHEPTHUH.

DJIEKTPOCTAHIIMN HA BO3OOHOBISIEMBIX UCTOUHHUKAX YHEPTHH




[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DINEKTPUICCKUE U MarHUTHBIC

64 "
SIBIICHUS

65 Kontponbhas pabota No4 1o Teme "DIeKTpUUECKHEe U MATHUTHBIE SIBJICHUS"

66 PesepBHelil ypok. Pabora ¢ Tekctamu 1o teme "TersoBbie siBICHUS "

67 PesepBHbIii ypok. PabGoTa ¢ Tekctamu o Teme "[1oCTOSHHBIN AIeKTPUIeCKUui TOK"
n"MarHuTtHbie SBICHUS"

68 ['omoBast KOHTpoJIbHAS paboTa No5

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 yacoB, U3 HUX YPOKOB,0TBEI€HHBIX
Ha KOHTPOJIbHBIE PabOTHI — HE OoJiee 6




9 KUIIACC

No Tema ypoka Kontp.
n/n paboThI

1 Mexanndeckoe IBHKeHue. MarepualibHasi TOUKa

2 Cucrema orcyera. OTHOCUTEIHLHOCTh MEXaHUYECKOTO JIBHKEHUS

3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE

4 HepaBaomepHoe npsmonuneiiHoe npukenue. CpeaHsisi 1 MTHOBEHHAasi CKOPOCTh

S) IIpssMONIMHENTHOE PAaBHOYCKOPEHHOE JBIKEHUE. Y CKOPEHUE

6 CKopocTh MPSMOJIMHEIHOr0 paBHOYCKOpeHHOro nBrxkeHus. ['paduk ckopoctu

7 JlabGopaTtopHast pabdota "OrnpezelieHre YyCKOPEHUs Tea Mpyu paBHOYCKOPEHHOM
JIBUYKEHHH 10 HAKJIOHHOM IJIOCKOCTH "

8 CBoboxnoe nagenue ten. OnwiTel ["anunes

9 PaBHOMepHOE nBIKeHUE 110 okpyxkHOCTH. [lepuon u yactora oOpameHus. Jluneitnas
U YIJIOBasi CKOPOCTH

10 LlenTpocTpemurensHoe yckopenue. Bxognas konTpoasHas padora Nel 1

11 ITepBriii 3akoH HetoTOHA. BEKTOp CHIIhI

12 Bropoi1 3akon Herotona. PaBHoelicTByromas cuiia

13 Tpernii 3akoH HeroToHa. Cynepno3unus cui

14 Pemenne 3ana4 Ha npumMeHeHne 3aKk0HOB HproToHa

15 Cuna ynpyrocrtu. 3akoH ['yka

16 Pemenue 3anau no teme «Cuiia ynpyroctuy»

17 JlaboparopHas pabota «Onpenenenne KeCcTKOCTH TPYKHUHBD)

18 Cuna TpeHus

19 Pemenune 3ana4 no reme «Cuma TpeHUS»

20 JlaboparopHuas padota "Onpenenenne KodhhUITMEHTa TPESHUS CKOIBKCHHS"

21 Pemenune 3ana4 no reme "3akonsl HertoToHa. Cuna ynpyroctu. Cuna tpenns”

22 Cuna TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpeHUe CBOOOIHOTO MaJIeHus

23 Ypok-koHpepenuus "/IBukeHue Ten BOKpYT rpaBUTallMOHHOTO LeHTpa (ConHevHas
cucrema). ['amaktuku"

24 Pemenue 3anay no teme "Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS"

25 ITepBast kocMHuueckas cKopocTb. HeBecoMOCTb U eperpy3ku

26 PaBHOBecue MaTepHiHBHOHW TouKHu. AOGCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO
TeNa ¢ 3aKPEIVIEHHON OChIO BPALICHUS

27 MowmeHT cuibl. LeHTp TsKecTH

28 Pemenue 3agau no reme "MomeHT cuibl. LleHTp TskecT"

29 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo Teme "MexaHnueckoe IBHKEHUE.
B3aumopeiicteue ten"

30 Konrponsnas paboraNe2 no reme "Mexanuueckoe aBmxenue. Bzanmoneiictsue ten" 1

31 Nmmyinbce Iena. Nmnynbe cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCa. YIPYTroe U HEyIpyroe
B3aMMOJIENCTBHE

32 Pemenwne 3amad mo Teme "3aKOH COXpaHEHUS UMITyJbca"

33 Ypok-koHpepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJE U TEXHHUKE"

34 Mexannyeckast paboTa ¥ MOITHOCTh

35 PaboTa cuiibl TSXKECTH, CUITBI YIIPYTOCTH U CHITBI TPEHUS

36 JlaboparopHas padota «OnpeseneHne padboThl CHIIBI TPSHUS IIPH PABHOMEPHOM




JBMXKCHUU TEJIa 11O FOpHSOHT&J’IBHOﬁ IOBEPXHOCTH

37 CBs13b 5Heprun U paboTsl. [loTeHnnanpHas SHeprus

38 Kunernyeckas sneprus. Teopema 0 KHHETHYECKON SHEPTHH

39 3aKOH COXpaHEHUsI JHEPTUHN B MEXaHUKE

40 JlaGopaTtopHnas pabota «/3yueHue 3aKkoHa COXpaHCHUS YSHEPTUN

41 KonebarenpHoe TBMKEHUE U €r0 XapaKTEPUCTHKU

42 3aryxatomue kojgebaHus. BeinykeHHbie konebanus. Pezonanc

43 MareMaTru4ecKuil ¥ NPy >KUHHBIM MasiTHUKH

44 Ypok-uccrnenoBanue «3aBUCUMOCTh IIEpr0ia KoiaeOaHUM OT )KECTKOCTHU MPY>KUHBI U
Macchl Ipy3a»

45 [IpeBparrienrie SHEPruu Npyu MEXaHUYECKUX KOJIEOAHUIX

16 JlaboparopHuas pabota «OnpeeneHne 9acToThl U epruoia KoneOaHui npyKUHHOTO
MasiTHUKa»

47 JlaboparopHnas pabota «IIpoBepka He3aBUCUMOCTH Mepro/Ia KouebaHuil rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAaCChI IPy3a»

48 Mexannyeckue BoJHbL. CBOHCTBA MeXaHWYeCKUX BOJH. [IpoonpHBIE U TIOTIEpEeUHbIe
BOJIHBI

49 Ypok-koHpepeHuus "Mexanndeckue BOJIHBI B TBEpIOM Tene. CelicMruecKre BOJIHBI"

50 3ByK. PacripoctpaneHnue u oTpakeHHe 3ByKa

51 Ypok-uccnenonanue "Habio1eHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

52 I'poMKOCTb 3BYKa M BbICOTA TOHA. AKYCTHUECKUI PE30HAHC

53 Ypok-koHpepeHuus "YIbTpa3ByK U HHPPa3BYK B MPUPOJIE U TEXHHUKE"

54 [TonroroBka Kk KOHTPOJIBHOU padoTe 1o TeMe "3aKoHbI coXpaHeHUs. MexaHuueckue
Kosie0aHusi ¥ BOJHBI"

55 KOHTpon"LHaﬂ pabota Ne3 o Teme "3akoHbI coxpaHeHUs. MexaHnueckue KojaeOaHus
Y BOJIHBI

56 DNIEKTPOMarHUTHOE MoJjie. DJIEeKTPOMAarHUTHbIE BOJIHBI

57 CBOICTBa HJIEKTPOMArHUTHBIX BOJH

58 VYpoxk-koupepennus "llkana BHCKTpO\I’VIaFHI/IT'I;II)IX BOJIH. Mcniosib30Banme
3JIEKTPOMAarHUTHBIX BOJIH JUISI COTOBOM CBSI3U

59 VYpoxk-uccnenosanue "M3yueHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MoOMIIBHOTO TenedoHa"

60 Pemenue 3a1a4 Ha onpe/ieNieHNe YacTOThI U JUTHHBI 3JISKTPOMArHUTHOW BOJTHBI

61 DekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoHOBEIE CBOMCTBA CBETa

62 Hctounuku ceera. [IpsmonunueiiHoe pacnipocTpaHeHue ceera. 3arMenust ConHua u
JIyHbl

63 3aKkoH OTpa)keHHUs cBeTa. 3epkaina. Perenue 3a1a4 Ha MPUMEHEHNE 3aKOHA
OTpaKEHHMsI CBETA

64 IIpenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA

65 [TonHOE BHyTpeHHEE OTpa)keHUe cBeTa. cnosib30BaHNe TOJIHOTO BHYTPEHHETO
OTpa’KEHHsI B ONTUYECKUX CBETOBOJAX

66 JlaGopaTtopHnast pabota "I/ICCJ'IGHOBa'I'-II/Ie SaBI/ICI/IMOCl'“'I:I' yrJjia npeJoOMIIEHUSI CBETOBOTO
Jyd4a OT yIJa naJieHus Ha TpaHule "BO3IyX-CTEKIO

67 VYpok-koHpepennus "Vcnonp3oBanue '}'IOJ'IHOFO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSI3b

68 Jlma3el. OnTHYecKas CHiIa JIMH3BI

69 [TocTpoeHne n300pa>keHUi B IMH3AX




JlaGopaTtopHas pabota "Onpenenennue GOKYCHOTO PaCCTOSTHHUS U ONITHYECKOU CHITBI

70 . "
coOMparoIIe JTUH3bI
71 Ypok-koHpepenius "ONTHYECKUE TUH30BbIC TPHOOPHI"
72 I'11a3 xak onrtuyeckas cucrema. 3peHue
73 Ypok-koupepenmus "Jlepexto 3penus. Kak coxpanuts 3peHue"
74 Pasnoxenne 6enoro ceera B ciektp. OnbiTel HetoTona. CiiokeHne CrieKTpaabHBIX
uBeroB. [lucnepcus cera
75 JlaboparopHas paboTa "ONBITHI 10 PA3I0KEHUIO OEIIOTO CBETA B CIIEKTP U
BOCIPUATHUIO 1IBETA IPEIMETOB IIPU MX HAOIIOCHUH Yepe3 LIBETOBbIE PHiIbTphI"
76 Ypok-nipakTukyM "BoHOBBIE CBOMCTBA CBETA: TUCTIEPCHs, UHTEphEPEHITUS 1
qudpakims'
77 OmnbiTel Pe3epdopna u mianeTapHasi MOJIEIb aTOMa
78 IToctynatel bopa. Monens atoma bopa
79 Hcnyckanue u norjomieHne ceera atoMoM. KBautel. JInnelyaTsie CIEKTPhI
80 Ypok-npaktukym "HaOroieHne CieKTpoB UCITyCKaHUS"
81 PamnoakTuBHOCTE U €€ BUIIBI
82 CtpoeHne aTOMHOTO sijipa. HykiioHHAst MOIEeTTh
83 PannoaktuBHbIe peBpatieHus. M30Tombl
84 Pemenue 3aiau no teme: "PagnoakTuBHbIE IpeBpalieHus”
85 [lepuon nmomypacnana
86 Ypoxk-koadepennus "PagroakTHBHBIC H3IIyYEHUS B IPUPOJIE, MEAULINHE, TEXHUKE"
87 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apA10BOT0 U MACCOBOTO YHCET
88 DHeprusi CBSI3M aTOMHBIX siiep. CBA3b MAacChl M SHEPTHH
89 Pemenue 3amayd no treme "Anepueie peakuuun'
90 Peakninu cunTesa u genenns saep. Mcrounnku sHeprun CostHIA U 3BE3]T
91 VYpok-koHpepeHuus "{InepHaﬂ SHepreTHka. JIeHcTBUS paTuoaKTUBHBIX U3TYUCHHA
Ha JKUBBIC OPTaHU3MBI
92 [ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe "IIEeKTPOMAarHUTHOE TOJIE.
DneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIE siBiIeHUS "
93 Konrtponsnas padora Ne4 1o teme "I1eKTpOMarHUTHOE Mojie. DJIEKTPOMAarHUTHbIE
BOJIHBL. KBaHTOBBIC siBICHUS "
94 IToBTrOopenue, o6o6mmenue. JlaboparopHele paboThl 1o Kypey "B3aumoneiicteue Ten"
95 '1'_[0BTOp€HI/IC, 00o00meHme. Penenre pacueTHbIX U KAUECTBEHHBIX 3a]1a4 110 TEME
TemoBele mpoueccs!”
96 '1'_[0BTOp€HI/IC, o0oO11eHHe. P?HIGHI/IG pacueTHBIX U KaUECTBEHHBIX 3a]1a4 110 TEME
KIIJI TennoBeIX aBurarencii”
97 'lv_IOBTOpeHI/Ie, 00o0meHme. Pemenrie pacueTHbIX U KaUECTBEHHBIX 3a]1a4 110 TEME
KIIJI anektpoycTaHoBOK"
98 IToBTOpenue, o6o0menue. JlaboparopHeie paboThl 1o Kypey "CBeToBble sBIEHHS"
99 HOBTOpeH'I'/Ie, o06o6menne. PaboTa ¢ Tekctamu 1o Teme "3aKOHbI COXpaHEHUS B
MEXaHHUKE
100 [ToBTOpenwue, o6o6menue. Pabora ¢ Tekctamu o Teme "Konebanust 1 BOJHBI"
101 '1"[0BTopeHI/Ie, 0000menune. Pabora ¢ Tekctamu 1Mo teMe "CBETOBBIE ABIEHUS" U
KBanrtoBas u sipepHas puzuka"
102 Hrorosast koHTpobHAs paboTa Ne5

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 yaca, u3 HUX ypOKO, OTBEICHHBIX
Ha KOHTPOJIbHbIE paboThl — He Gosee 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®wuzuka: 7 knacc: 6a30BbIi ypoBeHb: yueOHUK/U. M.IleppikuH,
A.N."NBanos. M:IIpoceemienne,2023r.

2. ®usuka: 8 kimacc: 6a30BbIi ypoBeHb: yueOHUuK/M.M.I1epbimikuH,
A.N."Banos. M:IIpoceenienne,2023r.

3. dusuka: 9 kiacc: 6a30BbIi ypoBeHb: yueOnuk/M.M.IleprpinikuH,
A.N.NBanos. M:IIpoceenienne,2023r.



