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Pabouas mporpamma 1o ¢pu3nuKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE IOJIOKECHHUI U TPEOOBAHUN
K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHON 00pa30BaTENbHON NPOTPaMMBI, NMPEACTaBICHHBIX B DeneparbHOM
TOCyIapCTBEHHOM 00pa30BaTEIFHOM CTaHIapTe OCHOBHOTO obmiero obopazoBanus (PI'OC O00), a Takxe ¢ y4ETOM MpOTPaMMbL
Bocrutanus W KoHnenmuu mnpenopaBanust ydeOHoro mpeamera «®usmka» B 00pa3oBaTelbHBIX opraHusanusx Poccuiickoi
denepanyy, peaau3yonUX OCHOBHEIE 0011e00pa3oBaTeIbHbIE TPOrPAMMEI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEAMETA «®U3HUKA»

Kypc ¢usukn — cucremMoo0Opasyromuii A1t eCTeCTBEHHO-HAYYHBIX Y4EOHBIX MPEJAMETOB, MOCKOJBbKY (HU3MYECKUE 3aKOHEBI
JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUM, U3y4aeMbIX XUMHUEH, Onooruei, actpoHomueii U pusuyeckoii reorpadueit. duzuxa — 310
NpeAIMET, KOTOPbIH HE TOJILKO BHOCHT OCHOBHOM BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, HO U IIPEAOCTaBIsIET Hanboee
SICHBIE 00pa3Ibl MPUMEHEHUSI HAyYHOTO METOJa MO3HaHMA, T. €. CHoco0a MOoMydeHHs JOCTOBEPHBIX 3HAaHMH o mupe. Hakonern,
¢m3uKa — 3TO TpenMeT, KOTOPBIH Hapsimy C JIPYyTUMH €CTECTBEHHO-HAyYHBIMH IIPEIMETaMH JOJDKCH [aTh MIKOJIbHUKAM
MIPEACTABICHUE 00 YBJIEKAaTEIbHOCTH HAYIHOTO HCCIEIOBAHMSA M PAJOCTH CAMOCTOSTEIBHOTO OTKPBITHSI HOBOTO 3HAHUSL.

OpHa 13 TIIaBHBIX 3324 (pr3udecKoro 00pa3oBaHus B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B (POPMUPOBAHNH €CTECTBEHHO-
Hay4YHOH I'paMOTHOCTH M MHTEpeca K HayKe y OCHOBHOI Macchl 00yJarommxcs, KOTOpbIE B JaJbHEHIIEM OymyT 3aHATH B CAMBIX
pa3Ho00pa3HbIX cepax nesrensHocTH. Ho He MeHee BayKHOI 3a1aueil SIBISeTCS BBISBICHHE U IIOATOTOBKA TAJIAHTIMBBIX MOJIO/IBIX
JIONIEH U MPOJOJDKeHMsT 00pa3oBaHMs W AaibHeWeld npodeccHOHANbHOM NEesTEeNbHOCTH B OOJACTH €CTECTBEHHO-HAyYHBIX
UCCJIEOBAaHUH M CO3JaHWM HOBBIX TexXHOJoruil. COIJIaCHO IPUHATOMY B MEXKAYyHapoOJHOM COOOLIECTBE OIpPECIICHUIO,
«EcTecTBeHHO-Hay4Hast IPAMOTHOCTD - 3TO CIIOCOOHOCTb YeIOBeKa 3aHUMATh AKTUBHYIO IPKAAHCKYIO TO3HULIUIO MO OOLIECTBEHHO
3HAaYMMBIM BOIIpOCaM, CBA3AHHBIM C €CCTECCTBECHHBIMU HaAYKaMU, U €0 TOTOBHOCTH MHTEPECOBATLCA €CTECCTBECHHO-HAYYHBIMU UJICAMMU.
Hay4Ho rpaMOTHBI 4YeNOBEK CTPEMHTCS YYacTBOBaTh B apryMEHTHPOBAaHHOM OOCYXICHUHM MpOOJIEM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO TPeOYET OT HETO CIEAYIONINX KOMIIETCHTHOCTEH:

—Hay4HO OOBSICHATH SABICHUS,
—OLICHUBATh ¥ TIOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEAOBAHNS,
—MHTEPIPETUPOBATH JTaHHBIC U UCIIOIb30BaTh HAyYHBIE JOKA3aTEIbCTBA AJISI ITOTYICHHUS BEIBOIOB.)
N3zyuenne (HpU3UKHM CIIOCOOHO BHECTH PEIIAIOIINI BKJIa] B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00y4alOIINXCsl.

HEJIX N3YUYEHUSA YYEBHOI'O TIPEJIMETA «®U3UKA»

Lenn m3yueHus UMK Ha YpOBHE OCHOBHOTO 0oOlIero oOpa3oBaHMs ompejeiieHbl B KOHIeNuu mpenojaBaHus y4eOHOTo
npeamera «®usuka» B oOpasoBarenpHBIX — opraHmzaunusix — Poccuiickoir  ®expepanuu, —peayu3yIOIMIMX ~— OCHOBHBIE
00111e00pa30BaTeNIbHBIC TPOrPaMMBI, YTBEPKAEHHOH penicnreM Koierun Munuctepctsa npocseiieHus Poccuiickoii ®eneparum,
npoToko ot 3 gexabps 2019 r. Ne [TK-4BH.

Hean u3ydeHns GU3NKH:

—TIproOpeTeHNne HHTEpeca U CTPEMIICHHS OOYYAIOMIMXCSI K HAyYHOMY M3YYCHHUIO TPUPOJBI, Pa3BUTHE MX WHTEIUICKTYalTbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH;

—pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HAaHUS M (OpMUPOBAHHE HCCICAOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIINM
SIBIICHUSIM;

—opMupoBaHre HaAyIHOTO MHPOBO33PCHHS KaK pe3yJIbTaTa N3yYeHUs] OCHOB CTPOCHHUS MaTepuH U (YyHIAMEHTAIBHBIX 3aKOHOB
bu3uKy;

—hopMHpOBaHUE NPEACTABICHUI O POJIU (DU3UKY ISl Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH;
—pa3BUTHE MPEJICTABICHUNA O BO3MOXHBIX cdepax Oymayiiel npodheCCHOHATBHON AEATENBHOCTH, CBSI3aHHON € (QH3HUKOMH,
MOJITOTOBKA K JIAJIbHEHIIEMY OOyUYeHHUIO B TOM HalpaBJICHUH.

JlocTikeHne 3TUX 1eJel Ha ypOBHE OCHOBHOTO 0011ero 00pa3oBaHus 00eCieunBaeTCs PELICHHEM CIeIYIONUX 3a4a4:
—mpuobpeTeHne 3HaHWH O TUCKPETHOM CTPOCHUH BENIECTBA, O MEXAHWYECKHX, TEIUIOBBIX, JJIEKTPUYECKHX, MATHUTHBIX H
KBaHTOBBIX SIBJICHUSIX;

—TNpHOOpeTEeHNE YMEHHUI ONUCHIBATH U OOBSACHATH (PU3NUECKHE SIBJIICHHS C UCIIOJIB30BAHUEM ITOJYYEHHbIX 3HAHHH;

—OCBOEHHE METO/I0B PEIICHHS TPOCTEHIINX PAcUETHBIX 33/1a4 C HCIOJIB30BaHUEM (PU3NUECKHX MOJIesei, TBOPYECKUX U ITPAKTHKO-
OPHUEHTUPOBAHHBIX 3aJ1a4;

—pa3BUTHE YMCHHU HAOJIOJaTh IPUPOJIHBIC SIBICHHUS W BEINONHATH OIMBITHI, JIA0OPaTOpHBIE PAaOOTHI U IKCICPUMCEHTAIBHEIC
HCCIIEJOBAHMS C UCTIONIb30BAHUEM M3MEPHUTEIbHBIX TPUOOPOB;

—OCBOEHHE MPUEMOB paboThI ¢ nH(pOpManUer GU3MIECKOTO COMIEPKaHus, BKITIOUYasi HH()OPMAIHIO O COBPEMEHHBIX JOCTHKCHHSIX
(U3MKN; aHAIN3 U KPUTHIECKOE OIICHUBAaHIE WHPOPMAIINY;

—3HAaKOMCTBO CO cepamMu Npo(hecCHOHATBFHON AEATeNFHOCTH, CBA3aHHBIMU C (DH3HKOH, W COBPEMEHHBIMH TEXHOJIOTHSMU,
OCHOBaHHBIMH Ha JOCTIDKEHUSX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O TIPEJMETA «®U3NKA» B YHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 Qusnka sBiseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsL.
JlaHHas mporpaMMa IpeaycMaTpiBaeT u3ydeHue Gu3uky Ha 6a30BoM ypoBHE B 00b&Me 238 4 3a 3 roa 0Oy4yeHus 1Mo 2 4 B HEJIEI0
B 7 n 8 xaccax u 1o 3 4 B HeJeNO B 9 kiacce.



COAEPKAHUE YYEBHOI'O IPEJIMETA «®U3UKA»
7 Knacc

Paspnen 1. ®u3uka u e€ posib B IO3HAHUM OKPYIKAIOLIEr0 MHUpa

®usuka — Hayka o npupoje. Senenus mpupoasl (MCY). dusndeckue sBNEHHS: MEXaHMYECKHE, TEILIOBBIE, DIEKTPHUECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BeanuuHbl. M3mepenne ¢pusndeckux BennynH. Ouzndeckue npubopsl. [lorpemHocts n3MepeHnid. MexyHapoHas
CUCTEMA €IUHHIL.

Kak ¢u3uka u qpyrie ecTecTBEeHHbIE HAYKH N3y4aroT NpUpoLy. EctecTBeHHO-HAayUHBII METO/I IIO3HAHUS: HAOJII0ICHHE, TIOCTAHOBKA
HAY4HOT'O BOIIPOCA, BBIJIBHKEHHE THIIOTE3, SKCIIEPUMEHT 10 NMPOBEPKE TUIIOTe3, 00bsCHEHHE HabmoqaeMoro siieHus. Onrcanne
(U3NIECKUX SBJICHAN C TOMOIIBIO0 MOJIETICH.

Hemoncmpayuu

MexaHH4YeCKHE, TETIOBBIE, IEKTPUUCCKUE, MATHUTHBIC, CBETOBBIC SIBIICHMUS.

@uzndeckue TPUOOPHI U MPOIETypa IPSMBIX H3MEPEHHUH aHAIOTOBBIM M II(POBEIM IPHOOPOM.

Jlabopamopnsie padomul u onvimol

OmnpenencHue NeHbI JEICHUS Kbl H3MEPUTEIBHOTO IPHOOpa.

W3mepeHue pacCTOSHUM.

W3mMepenue 06bEMa KUIKOCTH U TBEPJIOTO Tena.

OmnpeneneHue pa3MepoB MaJIBIX TeJ.

W3mMepeHue TemnepaTypbl IpU MOMOIIH KUAKOCTHOTO TEPMOMETPA U AaTUUKA TEMIIEPATYPhIL.

[IpoBenenue ucciaea0BaHus 10 NPOBEPKE TUIIOTE3bI: AaJBHOCTh MOJIETA MIapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OOoJblIe, YeM
OoIbIIe BEICOTA ITyCKA.

Paspen 2. IlepBoHayanbHble CBeeHHSI O CTPOEHHMH BelllecTBA

CTpoeHHe BEIEeCcTBa: aTOMBI M MOJIEKYJIBI, X pa3Mepbl. OIBITHI, JOKa3bIBAIONINE AUCKPETHOE CTPOCHHE BEUIECTRA.

JIBmwxeHne dvacThi BemecTBa. CBsA3b CKOPOCTH JABW)KEHHS YacTHII C TeMmeparypoil. bpoyHoBckoe nBmxenue, muddysus.
BzanmopeiicTBre 9acTHIl BelIeCTBA: NPUTSKCHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSHHS BEIIECTBA: CTPOCHHE Ta3oB, KUAKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) Tes. B3amMOCBA3b MEXTy
CBOWCTBaMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSHHSAX M MX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.

Hemoncmpauyuu

Ha6mronenne 6poyHOBCKOTO JBIKEHUSI.

Hab6monenue nuddysumn.

HaGmonenue siBineHuid, 00BSICHSIIOIMXCS IPUTHKEHUEM MU OTTAIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie padbomul u onvimol

OreHka TruaMeTpa aToMa METOJIOM PsiIoB (¢ MCIOIb30BaHneM (hoTorpaduii).

OMBITHI IO HAOJIOIEHUIO TEIUIOBOTO PACIINPEHHS Ta30B.

OMBITH IO OOHAPYKEHUIO IEHCTBHSI CHIT MOJICKYJIIPHOTO HIPUTSKECHUSL.

Pa3znen 3. /IBu:keHue u B3auMojgeiicTBIE TeJl

MexaHnueckoe aBmxkeHHe. PaBHOMepHOe M HepaBHOMepHoe apmkeHHe. CkopocTb. CpemHsisi CKOPOCTH NPHU HEPaBHOMEPHOM
JIBHKEHUU. PacyéT myTu ¥ BpeMeHU JIBUKEHUS.

SBnenue nHepuuu. 3aKOH MHEPIMU. B3anmoseicTBre Tel Kak MPHUYMHA MU3MEHEHHs CKOPOCTH ABIDKEHMS Tes. Macca Kak Mepa
nHepTHOCTH Tena. [ImoTHoCTh BemecTBa. CBsI3b INIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €AMHHUIE 00BEMA BEIIeCTRa.

Cuna Kak xapakTepuUCTHKa B3aumMojeicTus Tes. Cuia ynpyroctu u 3akoH I'yka. Vi3MepeHne CHibl C MOMOIIBIO JHHAMOMETPA.
SBnenue TaroTeHus M cuia TspkecTH. Cuna Tspkectw Ha apyrux miaaHerax (MC). Bec tema. Hesecomocts. CroxeHue cui,
HaMpaBJIEHHBIX 10 OAHOW mpsiMoil. PaBHogxeilcTByromas cui. Cuna TpeHus. TpeHue CKONbXKEHUS U TpeHue Mokos. TpeHue B
npupoje u rexuuke (MC).

Hemoucmpayuu

HaOmonenne MexaHn4ecKoro JIBM>KEHHUS Tela.

H3mMepeHue ckopocTH NpSMOIUHENHOTO ABHKEHHUS.

HaGmonenue siBieHust MHEPLUH.

Habnronenne n3MeHeHHS CKOPOCTH TPH B3aMMO/ICHCTBHH TeIl.

CpaBHEHHE MacC 110 B3aUMOICHCTBHUIO TEII.

CrnoxeHne CHJI, HallPaBJICHHBIX 110 OJHOW MPSMO.

Jlabopamopnsie pabomol u onvimol

OmnpezneneHne CKOPOCTH PABHOMEPHOTO ABIKEHHMS (IIapHKa B )KUAKOCTH, MOJIENN 3JIEKTPUIECKOTO aBTOMOOWIIA U T. 11.).
OmnpeneneHne cpeaHel CKOPOCTH CKOJIBKEHUS OpyCKa FITH IapuKa 110 HaKJIOHHOW TUTOCKOCTH.

Onpenenenye IOTHOCTU TBEPAOTO TeNaA.

OMBITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD PACTSDKEHHS (e OopMaIii) IPYKHUHBI OT MPHIOKEHHONW CHJIBL.

OnbITh, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHUS OT CHJIbI JABIEHUS U XapakTepa CONPUKACAIOMIMXCS
MIOBEPXHOCTEI1.

Pasnen 4. [laBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

JlaBnenne. CriocoObl yMEHBIICHHS W YBENIWYEHHs [aBlicHUA. JlaBleHnme rasza. 3aBUCHMOCTb [aBICHUS Ta3a OT 00BéMa,
temmepaTypsl. Ilepenada maBneHus TBEPABIMU TEIAMH, KHIKOCTSIMH W Tazamu. 3akoH [lackams. [THeBMaTWueckue MarinHBbI.
3aBUCHMOCTh [IaBJICHHSI XKHAKOCTH OT TiIyOuHBI. ['mapocrarmueckuii mapanoxc. CooOmaromuecs cocynsl. [ mapaBiudeckue
MEXaHHU3MBI.



AtMocdepa 3emim u arMocdepHoe AaBiieHHe. [IpHYuHBI CyIIecTBOBaHUS BO3AYyMIHOW oOonouku 3emun. OmnbiT Toppudeid.
N3mepenune atmochepHOro naBieHHs. 3aBUCUMOCTH aTMOC(EPHOTO JABJICHHS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsr mis
HM3MEpEeHus aTMOC(EPHOTO TaBIICHHS.

JleficTBUE )XUIKOCTH 1 Ta3a Ha OTPYKEHHOE B HUX TeJIO. BriTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena. [InaBanue ted.
BosnyxomuaBanue.

Hemoncmpayuu

3aBUCHUMOCTh JIaBICHUSA raza OT TeMIEepaTypshl.

Ilepenaua naBneHUs )KUAKOCTHIO U Ta30M.

Coo0miatomuecs CoCyapl.

I'mapaBnunueckuii npecc.

[posiBnenune necTBUs aTMOC(HEPHOTO TABICHUSL.

3aBHCHMOCTH BBHITATKUBAIOIICH CHIIBI OT 00BbEMA IMOTPYKEHHONW YaCTH TeNa U ITIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CUIIBI BECY BBITECHEHHOM KUAKOCTH.

YcroBue TIaBaHus TEN: TUIaBaHUE WIH NOTPY’KEHHE Tl B 3aBUCHMOCTH OT COOTHOIICHHUS TNIOTHOCTEH TeJa U )KAIKOCTH.
Jlabopamopnsie padomul u onvimol

HccrnenoBanne 3aBUCUMOCTH Beca Tella B BOJE OT 00BEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa.

OmnpereneHne BBITATKUBAIONIEH CHIIBI, ISUCTBYIONICH Ha TEJO, MOTPYKEHHOE B JKUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CUIIbI, CUCTBYIOLIEH HA TEJO B KUIKOCTH, OT MACCHI TeJa.

OnBITHL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKHUBAIOIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B XXUIKOCTH, OT 00bEMa MOrpyKEHHON
B ) KUAKOCTh HaCTHU TE€Ja U OT IIJIOTHOCTH XUJIKOCTH.

KoHcTpynpoBanue apeoMeTpa W KOHCTPYUPOBAaHHUE JOAKHU U ONIpeesieHHe e€ rPpy30M0oAbEMHOCTH.

Pa3gen S. PaGoTa u MOIIHOCTB. JHeprus

Mexanmdeckas padota. MOIIHOCTB.

[IpocThie MeXaHU3MBI: phIYAr, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmito paBHOBecHs peldara. [I[puMeHeHHE TpaBUIIa PABHOBECHS
prryara K 6110Ky. «3omotoe npaBmio» Mexanuku. KIT/] mpocTeix MmexaHm3MoB. [IpocTrie MeXaHU3MEL B OBITY M TEXHUKE.
Mexanmueckas sHeprus. Knaetndeckast M HoTeHIHANbHAS YHeprust. [IpeBpaiienue oJHOTO BHIa MEXaHIMYECKON SHEPTHH B APYTOM.
3aKoH COXpaHEHUS YHEPTHH B MEXaHHKE.

Jemoncmpavyuu

1. ITpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnsie pabomol u onvimol

OnpenencHue padOThI CHIIBI TPESHHUSI TPH PABHOMEPHOM JIBHXKCHUH TeJa [0 TOPU30HTAIBHON MTOBEPXHOCTH.

HccnenoBanue ycioBUi paBHOBECUS pblyara.

Wzmepenne KII/ HakIOHHON TUIOCKOCTH.

W3ydeHne 3akoHa COXpaHEHHS MEXaHUYECKOW IHEPTUH.

8 knacc

Paznea 6. TenioBbie iBJIeHUS

OCHOBHBIE TIOJIOKECHUS MOJICKYJIIPHO-KHHETHYSCKON TEOPHUU CTPOCHUS BelecTBa. Macca M pa3Mephbl aTOMOB M MOJIEKYJI. OTIBITHI,
MTOITBEP K TAIOIINE OCHOBHEIE MOJIOKCHUS MOJICKYJIIPHO-KHHETHYECKON TEOPHH.

Mogaenu TBEPIOTO, )KUJKOTO U ra3000pa3HOro cocTossHUMN BemecTBa. Kpucrammueckue u amopdusbie Tena. OObsiCHEHNE CBOWCTB
ra3oB, KUAKOCTEH M TBEPABIX TEJ HAa OCHOBE IMOJIOKEHHMH MOJIEKYJIpHO-KMHETHYecKoil Teopun. CMadMBaHNWE W KaNWJUIIPHbIE
siBIeHUs. TemnoBoe pacimperne 1 cxatue.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIIOBOTO JABMKEHUS YACTHII.

Buytpennss sHeprusi. CnocoObl M13MEHEHUS] BHYTPEHHEH YHEPTUH: TeIJIonepeiada u coBepiieHne paboTsl. Busl Teronepeaadn:
TEILUIONPOBOHOCTh, KOHBEKIIUS, U3ITyYCHHUE.

KonudecTBo TemoTel. Y AenmbHast TEIIOEMKOCTD BellecTBa. TeIio00MeH 1 TeIJIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OallaHca.
[lmaBneHre W OTBEpACBaHUE KPHCTAILUIMYCCKUX BEUICCTB. YJAEibHAas TEIUIOTA IUiaBiicHUs. [lapooOpa3oBaHuMe W KOHICHCAIHSL.
Ucnapenne (MC). Kumnenue. YnempHas Temiora mapooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEPATYphl KHUIICHHS OT aTMOC(HEpHOTro
JaBieHus. BnaxxHocTh BO3MyXa.

DHeprus TOILTHBA. Y IeNbHAs TEIIOTa CTOPAHUSI.

[Mpuanmmer paboTsl Termnosbix asurarenein. KITJ TteruioBoro asuraress. TemsoBble NBUTATENd W 3alUTa OKPYXKAIOMIEH CpPEIbl
MOQO).

3aKoH COXpaHEHUS M MPEBpaIIeHUs YHEPTUHN B TEIUTOBBIX mporeccax (MC).

Hemoncmpayuu

Ha6mronenne 6poyHOBCKOTO JBHKEHUSI.

Hab6monenne nuddysum.

Habnroenue sBneHui CMaYUBaHUS U KAIMJUIIPHBIX SBIICHUM.

HabnroeHue TEmoBoro pacimpeHus Ted.

V3MeHeHHe TaBICHUS Ta3a IPU H3MCHECHUH 00bEMa U HATPEBAHHUU WU OXJIAXKICHHH.

[IpaBuia u3MepeHus: TeMICPaTyphI.

Buns! Terionepenayn.

OxJTaXKIeHre P COBEPIIEHUU PaOOTHI.

HarpeBanwne npu coBeprieHnu paboThl BHEITHIMH CHIIAMH.

CpaBHEHHE TEIUTOEMKOCTEH Pa3IMIHBIX BEIICCTB.

HaoOmronenune Kumneuus.



Habnroxenune mocTostHCTBA TEMITEPATYPHI TIPH IDTABICHHH.

Mopenu TenaoBbIX IBUraTeeH.

Jlabopamopmnsie pabomwvl u onvimol

OnBITH IO 00HAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO MPHUTSKCHNS.

OnBITH IO BRIPAIIUBAHHUIO KPUCTAJUIOB ITIOBAPEHHOM COJTM MITH caxapa.

OnBITH IO HAOIOICHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEP/BIX TEIL.

OmnpeneneHne 1aBieHUs BO3AyXa B OaJUIOHE MINPHULIA.

OMBITHL, IEMOHCTPUPYIOIIUE 3aBUCHMOCTD JABJICHUS BO3/IyXa OT ero 00bEMa U HATPEBAHUS MM OXJTaXICHUSL.

[IpoBepka rumoTe3bl TUHEHHOM 3aBUCUMOCTH JJTUHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPHUCCKOM TPYyOKE OT TEMITEPaTypPHI.
Habnronenue u3MeHeHus BHYTPCHHEH SHEPTHH Tella B Pe3yJIbTaTe TEIUIoNepeiaun U paObOoThl BHEIITHUX CHIL.

HccnenoBanue sSBICHUS TEIUIOOOMEHA IPU CMEIITMBAHUN XOJIOHON M TOPSYCH BOJIBI.

OmnpeneneHne KOJIUIECTBA TEIUIOTHI, TOIYYCHHOTO BOIOH MPH TETTIOOOMEHE C HarPeThIM METAIUTMYSCKUAM [UITHHAPOM.
OmnpeneneHne yaensHONU TETIIOEMKOCTH BEIIIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTEIHHOH BIAYKHOCTH BO3TyXa.

OmnpeneneHne yaensHON TEIUIOTH IUIABICHUS JIBA.

Pa3gen 7. DiaekTpuyecKue 1 MATHUTHBIE SIBJICHHS

Dnektpuzaius Tea. JlBa poaa >IEKTpUUECKUX 3apsaaoB. B3aumoseiicTBue 3apspkeHHBIX Tenl. 3akoH KynoHa (3aBUCHMOCTB CHITBI
B3aUMO/ICHCTBUS 3aPsDKEHHBIX TEJl OT BETUYMHBI 3apSJIOB M PACCTOSIHUSI MEXKIY TeJIaMu).

DnexTpudeckoe noje. HanpsykEHHOCTH 3IeKTpHYecKoro nos. [IpuHIuI cynepno3unny 3IeKTpHUeCcKUX Hoel (Ha KaueCTBEHHOM
YPOBHE).

Hocurenu anexTpuueckux 3apsIoB. DneMeHTapHbIH aneKTpuueckuii 3apsa. Ctpoenue atoma. [IpoBOAHUKY U AUANEKTPUKH. 3aKOH
COXpaHEHHMS IIEKTPUUECKOTO 3apsiaa.

DNEKTPUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS SJIEKTPUUECKOT0 TOKa. FICTOUHUMKH MOCTOSIHHOTO TOKa. JIeHCTBHS 3JEKTPUUECKOTO
TOKa (TEeIUIOBOE, XHMUIECKOE, MATHUTHOE). DIEKTPHUYCCKIHA TOK B )KHIKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuna Toka. DnekTpuyeckoe HampspbkeHue. CONpOTHBIEHHWE MNPOBOAHUKA. Y AEJIBHOE CONPOTHUBIICHUE
BewecTBa. 3akoH OMa 11 ydactka uenu. [locnenoBaTenbHoOe U napajuieIbHOE COEAMHEHNE TIPOBOIHUKOB.

PaboTa m MOIIHOCTH 3MEKTPHUYECKOTO TOKa. 3akoH JIkoymsi— JleHma. DiekTpudeckue MEeNH W MOTPEOUTEITH DIICKTPHICCKOM
sHepruu B ObITy. KopoTkoe 3ambIkaHue.

ITocTosiHHBIE MarHUTHI. B3anMoieiicTBIE TOCTOSHHBIX MarHUTOB. MaruutHoe mnosie. MarHuTHoOe 1oJjie 3eMJIM U €ro 3HaUeHUe s
x13HU Ha 3emiie. OnbIT OpcTena. MarHuTHOe moJjie 3JeKTPUIecKoro Toka. IlpruMeHeHne a1eKTpoMarHuToB B TexHUKe. [leiicTBue
MarHuTHOTO IMOJII HA IPOBOJHUK C TOKOM. OJIEKTPOABMIATENbh IOCTOSHHOTO TOKa. lcmonb3oBaHMe 3J€KTpoJBUTATENeH B
TEXHUYECKHUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel Papazned. SIBneHue >3JekTpoMarHuTHOM WHAyKImH. IlpaBuio Jlenma. OnekrporeHeparop. CrocoObl MOTy4eHUs
ANEKTPHUYECKON IHESPTHH. DIEKTPOCTAHIINN Ha BO30OHOBISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoucmpayuu

DnekTpu3anus Tell.

JIBa poJa 3NeKTPUUYECKUX 3apsIOB U B3aUMOJIEHCTBUE 3aPSKEHHBIX Tell.

VYeTpoicTBO U AeCcTBHE IEKTPOCKOMA.

DnekTpocTaTuuecKast HHIyKIusl.

3aKOH COXpaHEHUs SJIEKTPUUECKUX 3apsIIOB.

[IpoBOAHUKH U TUANEKTPUKHU.

MoaenrpoBaHie CUJIOBBIX JTUHUN 3J€KTPUUYECKOTO MOJIS.

M cTOYHUKH TOCTOSIHHOTO TOKA.

JlefcTBUSA 3JIEKTPUUECKOrO TOKA.

DNIEKTPUYECKHUNA TOK B )KUJKOCTH.

I"a3oBBIii pa3psa.

H3mepenue cuiibl TOKa aMIepMETPOM.

H3mepenue 3eKTpUUECKOro HanpsKEeHUsI BOJIBTMETPOM.

PeocTar n mara3us conpoTHBICHUH.

B3aumoielicTBUE MOCTOSIHHBIX MarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH pa3AeIeHNs TOJTI0COB MarHHUTA.

MoaenupoBaHue MATHUTHBIX TTOJIEH MMOCTOSTHHBIX MarHUTOB.

OmnsIT OpcTena.

MarHuTHOE 1oJIe TOKa. DJIeKTPOMAarHuT.

JlelicTBMEe MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.

OIeKTpOaBUraTeNh IIOCTOSHHOTO TOKA.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON MHIYKIUH.

Omnbitel Gapagest.

3aBUCUMOCTD HaNpaBJICHUSI MHAYKIMOHHOTO TOKA OT YCIOBUN €ro BOZHUKHOBEHHUSI.

OneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsle pabomul u onvimol

OnBITH IO HAOTIOIEHHUIO IEKTPU3AINA TeTl HHAYKINEH U IPU CONPUKOCHOBCHHH.

HccnenoBanue 1eHCTBUSA 3JIEKTPUUECKOIO 0JI HA IPOBOIHUKH U AMAJIEKTPUKHU.

CoOopka u mpoBepka paboThI AIEKTPUIESCKOHN €M IIOCTOSTHHOTO TOKA.

W3mepenue U perynupoBaHUe CUIIbI TOKA.



W3mepenue u peryiupoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.
OnBITH, TEMOHCTPUPYIONIINE 3aBUCUMOCTH AJIEKTPHYECKOTO COIPOTHBICHHUS MPOBOJHUKA OT €TO JJIMHEI, IUIOIAAN TIONEPEIHOTO
CEYeHMs U MaTepuaa.

[IpoBepka mpaBuiia CI0XKEHUSI HAIIPSDKEHUI IIPU [TOCIIEA0BATEILHOM COEIMHEHUH IBYX PE3UCTOPOB.

IIpoBepka npaBuiia Juist CHIIBI TOKa IPU NapajiIeIbHOM COEIMHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI 3JEKTPUIECKOT0 TOKA, HIIYIIEro Yepe3 pe3nucTop.

OrnpenesneHne MOIIHOCTH SJIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEpe3 JJAMIIOUKY, OT HAIIPSKEHUS Ha HEU.

Ompenenenne KI1J[ narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBHUS IOCTOSTHHBIX MarHUTOB.

W3ydeHne MarHUTHOTO TI0JIST IOCTOSIHHBIX MATHUTOB TIPH X OOBEIMHEHUH U Pa3IeIICHIH.

UccnenoBanue 1eHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OnBITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHUTa OT CHJIBI TOKA U HAIIPaBJICHUS TOKa
B KaTyIIKe.

W3yuenue neicTBUS MAarHUTHOTO T10JI HA TIPOBOIHUK C TOKOM.

KoncTpynpoBanue u u3ydeHne padboThl 3JIEKTPOIBUTATEIS.

Wsmepenue KITJI snexTpoaBUrarebHONH yCTaHOBKY.

OmBITEI TIO HCCIENOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIIMU: HWCCIEJOBAaHHE HM3MEHEHHMH 3HAUeHUS W HaIpaBlICHUS
WHJYKIIMOHHOTO TOKA.

9 knacc

Paznen 8. Mexanuueckue siBJeHHSA

Mexannueckoe nBIKeHne. MarepuanbHas Touka. Cructema orcuéra. OTHOCHTENFHOCTE MEXAaHUUECKOTO NBIDKeHNUS. PaBHOMEpHOE
NpsSMOJIMHEHHOE JBIDKEHHE. HepaBHOMepHOe mpsMonuHeldHoe naBikeHHe. CpenHsst W MTHOBEHHas CKOPOCTh Tela IpH
HEpaBHOMEPHOM JIBH)KECHHH.

Yckopenne. PaBHOyckopeHHOE npsiMorHEeitHOe nBmkenne. CBoboaHoe maaenne. OnbITel ['anmmes.

PaBHOMepHOe IBIIKEHHE IO OKpY>KHOCTH. Ilepuos n yactoTta oOpamienus. JInneitHast u yriaoBas ckopocTH. LleHTpocTpemurensHoe
YCKOpEHUe.

Ilepselii 3axkoH Hetotona. Bropoii 3akoH Herorona. Tperuii 3akoH Herorona. IIpuHnun cynepno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHHS: CHila TPEeHHUS CKOJIBKEHUS, CHUIIa TPEHHS [TOKOS, IPYTHe BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHe cBoOogHoro majeHwus. [IBwkenue ruianetr Bokpyr Comuma (MC).
IlepBas xocMudeckast CKOpocTh. HeBecoMOCTh U IeperpysKu.

PaBHOBecne MaTtepuanbHOM TOUKH. AOcomoTHO TBEpAOe Tesno. PaBHOBecwe TBEPIOTO Tena C 3aKPEIUIEHHOW OChIO BpAICHUS.
MowmeHnT cuinsbl. LieHTp TsxecTu.

Nmnynee Tena. U3MeHnerne umiryibca. Mmysbe cuitel. 3aK0H coXpaHeHHs nMnyibca. PeaktuHoe nemkenue (MC).
Mexanunueckas pabota 1 MOIIHOCTh. PaboTa cuil TshkecTH, yrpyrocTd, TpeHus. CBs3b sHepruu 1 padotsl. [loTeHnnansHas sHeprus
TeJa, TOAHSATOTO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnnanbHas sHeprus cxaTtoil npyxunsl. KnHernueckas sHeprus. Teopema o
KMHETUYECKOH SHEpTUH. 3aKOH COXPAHEHUS] MEXaHUIECKOH YHEPTHH.

Hemoncmpauyuu

Habnronenne MeXaHN4eCKOTO JBI)KEHUS Tela OTHOCUTENIBFHO PAa3HbIX T OTCUETA.

CpaBHeHHE yTeH U TPAeKTOPHUIl IBUKEHUS OJHOTO M TOTO )K€ TeJla OTHOCUTENHHO Pa3HBIX TeJNl OTCUETA.

W3MepeHne CKOpOCTH U YCKOPEHHS MIPSIMOJIMHEHHOTO BM)KEHUS.

HccrnenoBanue MprU3HAKOB PaBHOYCKOPEHHOTO JBIKEHUS.

HaOmonenue aBrkeHus Tena 1o OKpYKHOCTH.

HaOmionenne MexaHM4YecKuX SIBICHHH, MPOUCXOIANIMX B cucreMe orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM
JIBIDKEHUH OTHOCHUTENIBHO KaOnuHeTa (Qu3nKH.

3aBUCUMOCTh YCKOPEHHS TeJla OT MACCHI TeNla U AEUCTBYIOLIEH Ha HETO CUJIBL.

HaGmonenue paBeHcTBa CHII TIPH B3aUMO/ICHCTBUY Tell.

H3MeHeHue Beca Tena IpU yCKOPEHHOM JIBH)KEHUH.

Ilepenauya ummynbca Npu B3aUMOAEHCTBUY TEIL.

[Ipeobpa3oBanust SHEPTHH MPH B3aUMOICHCTBUH TEIL.

CoxpaHeHHe UMIyJIbca IPU HEYIPYTroM B3anMOJICHCTBHH.

CoxpaHeHHe UMIyJIbca IpH aOCOJIOTHO YIPYTOM B3aUMOICHCTBHN.

Habnronenne peakTHBHOTO JBMKEHUS.

CoxpaHeHHe MEXaHUIEeCKOH YHEPTHH TIPH CBOOOAHOM ITaACHUH.

CoxpaHeHue MEXaHUYECKOM SHEPTUHU MPH IBUKEHUU TeNa MOoJ JIeHCTBUEM NPYKHUHBI.

Jlabopamopnsie pabomul u onvimol

KoHncTpyupoBanue TpakTa Juid pa3sroHa U JaIbHEHIIETr0 paBHOMEPHOTO ABMKEHUS IIAPUKA WU TEIEKKU.

OmnpeneneHne cpeHel CKOPOCTH CKOJIBXEHUs OpyCcKa MM ABMYKEHHS IIapuKa 110 HaKJIOHHOH IIIOCKOCTH.

OnpeneneHye yCKOpeHUs Tejla IpU paBHOYCKOPEHHOM ABIKEHHU N0 HAKJIIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIKCHNH 0€3 Ha4adbHONW CKOPOCTH.

ITpoBepka rHNOTE3bI: €CIIU MPU PABHOYCKOPEHHOM ABHKEHIH 0€3 Ha4albHONH CKOPOCTH ITyTH OTHOCATCS KaK s HEUETHBIX YHCET,
TO COOTBETCTBYIOIINE ITPOMEKYTKH BPEMEHN OANHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJIB)KEHHS OT CHIIBI HOPMAJIBHOTO JABIICHUS.



Onpenenenue kodhummenTa TpeHus: CKOJIbKEHUS.

OmnpenencHue XECTKOCTH MPYKHHBL

Omnpenencane pabOTHI CHIIBI TPEHHS IIPH PABHOMEPHOM JBIKCHHH TEJla 110 TOPU3OHTATBHON OBEPXHOCTH.

Omnpenencane pabOTHI CHITBI YIIPYTOCTH MIPHU MOIBEME I'Py3a C UCIIOIB30BAHIEM HEMOABHKHOTO U MOJABHXHOTO OJIOKOB.
N3yueHne 3ak0HA COXPAHEHUS SHEPTUH.

Pasznen 9. Mexannyeckne K0J1e0aHUS U BOJIHBI

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEpUCTHUKH KoJICOAHWH: INEpUOJ], YacTOTa, aMIUIUTyda. MaTeMaTh4yecKui u
NPY>KUHHBIN MasTHUKY. [IpeBpalienne sHEpriuy IpH KoJieOaTeIbHOM JIBUKEHHU.

3aryxatomue kosnebanus. BeiHyxaeHnneie konebanus. PezonaHc.

Mexannueckre BosiHBI. CBOWCTBa MexaHM4YecKHX BOJH. [IponosbHble W momnepeuHble BOJHBL JlJIMHAa BOJNHBI M CKOPOCTH €&
pacrpoctpaHeHus. MexaHn4yecKre BOJIHBI B TBEPAOM Tele, ceicMuueckue BoiaHbl (MC).

3Byk. 'poMKOCTB 3ByKa 1 BeIcOTa TOHAa. OTpaxkeHue 3ByKa. THpa3ByK u yIbTpa3ByK.

Hemoncmpayuu

Habmnronenune xoneGaHuid T MO AEUCTBUEM CHUTHI TSHDKECTH U CHIIBI YIIPYTOCTH.

Habmronenune xoneOanmii Tpy3a Ha HUTH U Ha MIPYKHUHE.

Habmnromenue BEIHYXIEHHBIX KOJIeOaHUI U pe3oHaHCca.

PacnipocTpaHeHne MpoOAOIBHBIX M IOMEPEYHBIX BOJIH (Ha MOAEIHN).

HaGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKycTH4eCKHI pe30HaHC.

Jlabopamopnsie pabomol u onvimol

OmnpeneneHne 4acToThl U NEPHO/Ia KOIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHne YacToThl M epHo/ia KoJieOaHui IPYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH NEpHOAA KoJIeOaHNH MTOBEICHHOTO K HUTHU TPy3a OT IJIMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH IIEpHOAA KOJIeOaHUI MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a.

ITpoBepka He3aBUCHMMOCTH NepHOAa KoJIeOaHU Ipy3a, MOJBEIICHHOTO K HUTH, OT MACCHI Ipy3a.

OMBITHL, 1EMOHCTPUPYIOIIHE 3aBUCUMOCTD IepHoa KoJieOaHUH MPY>KWHHOTO MasTHHKA OT MACCHI IPy3a U KECTKOCTH IPYKHUHBI.
N3mepenne yckopeHHs: CBOOOIHOTO MalCHHS.

Paspen 10. DinekTpoMarHuTHOE M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMAarHUTHOE ToJIe. DJIEKTPOMAarHUTHBIE BOJHBL. CBOMCTBA 3J1€KTPOMAarHMTHHIX BOJH. IlIkana 37eKTpOMarHUTHBIX BOJIH.
Hcnonp3oBanue QJICKTPOMAriMTHBIX BOJIH OJIsA COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoza ceera. CkopocTs cBeTa. BomHOBBIE CBOMCTBA CBETA.

Hemoncmpauyuu

CBOICTBA AJIEKTPOMArHUTHBIX BOJH.

BosHoBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomul u onvimol

1. 3y4eHne CBOICTB 371€KTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOWIIBHOTO Tesle(oHa.

Paznea 11. CBeroBble sIBJICHHSA

JlyueBas mognenb cera. Mcrounuku ceera. [IpsmonuueiiHoe pacnpoctpanenue cBera. 3armenus ConHua u JlyHel. OtpaxeHue
cBera. [1nockoe 3epkano. 3aKOH OTpaKEeHUs CBETA.

[Tpenomienue cBeta. 3aKoH mpenomileHns cBeta. [loiHOe BHyTpeHHee OTpakeHHe cBeTa. Vcnonb30BaHue IOJHOTO BHYTPEHHETO
OTpa)KeHUsI B ONTUYECKUX CBETOBOJIAX.

JIunza. Xop nyudeit B tunze. OnTudeckas cucrema ¢oroarnnapara, MUKpockona u teneckona (MC). I'na3 kak ontuueckas cucrema.
bin30pyKoCTh M 1aIbHO30PKOCTbD.

Paznoxenne 6enoro ceera B criekTp. OnbiTel HetoToHa. CrioskeHHe CEKTPAIbHBIX IIBETOB. Jlucmepcust cBeTa.

Hemoncmpayuu

[IpsiMosnMHEHHOE pacipocTpaHEeHUE CBETa.

OrtpakeHue cBeTa.

[Monyuenne n300pakeHUH B IIIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Tpenomienue ceera.

OrnTuveckuil CBETOBO/.

Xon nmydelt B coOuparomiei JIMH3e.

Xon myueil B pacceuBarouleil IMH3e.

[Monmyuenne m300pakeHNH ¢ TOMOIIBIO JINH3.

[Tpuniun neiictBus GoToanmapaTa, MEKPOCKOIA U TEJIECKOIIA.

Mopnens rnasa.

Paznoxenne 6e1oro cBera B CIIEKTP.

[MosyueHue Gesroro cBeTa Mpu CJI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTH yTJIa OTPA)KEHHsI CBETOBOTO JIyda OT yIJia Ma/IeHHsI.

W3yuyeHne XxapakTepUCTUK U300paKEHUsI IIPEAMETA B IIJIOCKOM 3epKaie.

HccnenoBanre 3aBUCUMOCTH yTJIa IIPEJIOMIICHHSI CBETOBOTO JIydya OT yIJia MaJICHNs Ha IPAHHIE «BO3LYX—CTEKIION.

[Moxyuenne n300paKeHUH C TOMOIIBIO COOMPAIOLIEH JIMH3BL.

Onpenenenre pOKyCHOTO pacCTOSIHUS U ONITHIECKON CHITBI COOMpAIOIIEH JINH3HI.

OIIBITHI TIO PA3JIOKESHHUIO OETIOTO CBETa B CIIEKTD.

OMBITHI IO BOCTIPUATHIO LIBETA IPEIMETOB IIPH UX HAOIIIOAECHUH Y€Pe3 IIBETOBBIC (PUIBTPBI.

Pa3gen 12. KBantoBble siB1eHUS



OneiTel Pezepdopna u mmaneTapHas Moneib atoma. Mojaens atoma bopa. Hcmyckanue M moriomeHne cBeta aToMoM. KBaHTHI.
JIuHeWyaTeie CIEKTPHI.

PapnoaktuBHOCTB. Anb(a-, 6eTa- u raMma-n3nydenns. CTpoeHue aToMHOro siipa. HykmonHas Mogens aToMHOro sipa. M30Tomsl.
PagnoaxTuBHbIe mpeBpamenus. Ilepuo nomypacnana aTOMHBIX S1€ED.

SnepHble peakun. 3aKOHbI COXPAaHEHHA 3apsAA0BOTO U MACCOBOTO YHCEJ. DHEPIHs CBA3M aTOMHBIX siep. CBsi3b MacChl M SHEPTHH.
Peaxiun cuntesa u nenenus saep. Mcrounuku snepruu Connna u 38831 (MC).

SAnepnas sHepreTuxa. J[efcTBUs pagl0aKTUBHBIX U3Iy4eHUN Ha )kHUBble opranu3Mel (MC).

Hemoncmpayuu

CrieKTphl U3JTy4eHHsl U TOTJIOLICHHUS.

CrieKTphl pa3IUYHbIX T'a30B.

CrexTp Boaopoa.

Habmronenune TpekoB B kamepe BiuscoHa.

Pabota cuéTunka HOHM3UPYIOUINX H3ITydCHHH.

Peructpanus u3irydeHus OpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onvimol

HaOmoeHue CIIOMIHBIX U IMHEHYATHIX CIIEKTPOB M3ITyIECHUS.

HccrenoBanne TpeKoB: H3MEPEHHUE YHEPTUH YaCTUIIHI TI0 TOPMO3ZHOMY ITyTH (110 POTOTpadusiM).

W3mepenune paguoakTHBHOTO (hOHA.

IloBTOPHUTEILHO-06001AI0IMIT MOAYJIL

[ToBTOpHTENHLHO-0000IAONIMI MOAYJIb TIPEJHA3HAUECH Ul CHCTEMaTH3alud U 000O0IIEHHsI IPEIMETHOTO COJIEPIKAHHS U OMbITA
JIeSITENIbHOCTH, MPHOOPETEHHOTO TP U3yYSHUH BCEro Kypca (pM3HMKH, a TaKKe I MOAroToBKH K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMeHy 10 GH3UKe JUIs 00y4aroIIUXCsl, BBIOPABIIHMX STOT yueOHBIH MpeMeT.

[Tpn u3ydeHun TaHHOTO MOIYJIS PEANHU3YIOTCS U CHCTEMAaTH3UPYIOTCS BUBI ISSTEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIIeUNBACTCS
JIOCTHKEHUE TPEIMETHBIX M METalpeAMETHBIX IUIAHHPYEMBIX PE3yJIbTaTOB OOydeHHus, (OPMHUPYETCS €CTECTBCHHO-HAYIHAS
I'PaMOTHOCTB: OCBOEHHME HAay4HBIX METOJOB HCCIEOBAaHHS SBICHUI NPHPOIBI U TEXHHWKH, OBJAJCHHE YMEHUSIMH OOBSCHATDH
¢bu3ndIecKkne IBICHUS, TPUMEHSS OTydYeHHbBIC 3HAHUS, PEIIaTh 331a4, B TOM YHCJIEe KaueCTBEHHBIE M AKCIIEPUMEHTAIbHBIE.
[IpyHIUNHATBHO AEATENBHOCTHBINA XapaKTep JAaHHOTO pa3feNa peaausyeTcs 3a C4ET TOro, YTO ydalluecs BBIIOIHSIOT 3aJ1aHus, B
KOTOPBIX UM IpeJIaraercs:

Ha OCHOBE NOJIyYSHHBIX 3HAaHMW pAaclo3HaBaTh W Hay4yHO OOBSICHATH (DU3MUECKHE SIBICHHMS B OKpYXKalOIeH Ipupone u
TMOBCEIHEBHOM KHU3HU;

HCIOJIb30BaTh HAYYHBIC METOJbI HCCICOOBAHUA (bmuqecmdx HBHeHHﬁ, B TOM 4YHCJIC OJIA TMPOBCPKHU TUIIOTE3 U MOJYUYCHUS
TCOPETUYCCKUX BbBIBOJOB,

00BACHITH Hay4YHbI€ OCHOBBI HaI/I6OHee Ba’>XHBIX }IOCTI/I)KCHI/Iﬁ COBPEMEHHBIX TeXHOJ’IOFHﬁ, HanpuMep, MTPaKTUYIECKOro
HCIOJIB30BaHUA PA3JIMYHBIX UCTOUYHUKOB OHEPIrUM HA OCHOBE 3aKOHA IMPEBPAIICHUA U COXPAaHECHN BCEX U3BECTHBIX BHUJI0B OHEPIUH.
Kaxxknast u3 TeM JaHHOTO pasjiena BKIIOYaeT SKCIIEpUMEHTAIIbHOE HCclieioBaHie obo0Imaromero xapakrepa. Pasen 3asepuraercs
MIPOBEJICHUEM IMarHOCTUYECKON M OLICHOYHOH paboTHI 38 KypC OCHOBHOM IIKOJIBI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUYEBHOI'O IIPEIMETA «®U3UKA» HA YPOBHE
OCHOBHOTI'O OBIIETI'O OBPA3OBAHUSA

I/I3yqu1/1e yqe6Horo npeameTa «Dusuka» Ha YPOBHE OCHOBHOT'O 06L[IGFO O6pa3OBaHI/I£[ JOJI2KHO obecreunBaTh
JOCTUIKCHHUEC CICAYIOMNX JUYHOCTHBIX, METAIIPCAMCTHLIX U IPEAMETHBIX O6paSOBaTeJ’ILHHX PpE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe gocnumanue:

—TIPOSIBJICHHE HHTEPEca K HCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pH3MUECKON HAYKH;

—IICHHOCTHOE OTHOIIEHHE K JOCTHXECHUSIM POCCHMCKNX YIEHBIX-(DU3UKOB.

I'pasicoanckoe u 0yxo6HO-HPAGCMEEHHOE 60CRUMAHUE.

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B 00CY>KACHHH OOILECTBEHHO 3HAYMMbBIX U 3THUECKHX IPOOJIEM, CBSI3aHHBIX C
NPaKTHYECKUM ITPUMEHEHHEM JOCTHKEHUH (QU3UKH;

—OCO3HaHHE BaXXHOCTH MOPAIbHO-3TUYECKUX IPUHLUIIOB B AEATEIBHOCTH YUEHOTO.

dcmemuueckoe socnumanue:

—BOCIIPUATHE ICTETHMYECKUX KayeCcTB (DU3MUYECKOH HayKu: €€ rapMOHMYHOI'O MOCTPOEHHS, CTPOTOCTH, TOUYHOCTH,
JIAKOHUYHOCTH.

Llennocmu nayunozo nosnanus:

—OCO3HAHHE NEHHOCTH (PM3MYECKON HayKHM KaKk MOIIHOTO HHCTPYMEHTa IO3HAaHHWS MHpPA, OCHOBBI Pa3BUTHUS
TEXHOJIOT Ui, BaKHEHIIIEH COCTABISAIOLEN KYJIbTYPBI;

—pa3BHUTHE HayYHOH TI0003HATEIBHOCTH, HHTEPECA K HCCIIEI0BATENBCKOM AEATEILHOCTH.

Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATNBHOZ0 OIAZONONYUUA .

—O0CO3HaHHe LIEHHOCTH 0e30MacHOro odpasa KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, BAKHOCTH IpPaBHI
6e30MmacHOTO MOBEACHUS Ha TPAHCIOPTE, HAa IOPOTaxX, ¢ IEKTPUYECKUM U TEIUIOBBIM 000pYIOBaHHEM B JOMAIIHUX
YCIIOBUSAX;

—Cc(hOpMUPOBaHHOCTh HaBbIKa pe)IeKCHH, NMPU3HAHKME CBOETrO NpaBa Ha OIMMOKY M TaKOro ke mpaBa y JIpYroro
YeJIOBEKa.

Tpyooeoe eéocnumanue:

—aKTHBHOE y4YacTHE B PEIICHNUH MPAKTHIECKNX 331a4 (B paMKaxX CEMbH, LITKOJIBL, TOPOA, Kpas) TEXHOJIOTHIECKONH 1
COIIMAIbHON HANPaBJICHHOCTH, TPEOYIONIMX B TOM YHCIIE U (PU3MUECKUX 3HAHUH;

—MUHTEPEC K NPAKTHIECKOMY N3yUYCHHUIO TPOPECCHH, CBA3aHHBIX C (HU3UKOI.

DKonozuueckoe socnumanue:

—OpHEHTaLMs] Ha TpUMEHEHHe (GU3MYECKHX 3HAHWH JUIA pEIIeHWs 3ajad B O0JIaCTH OKpY’KaroleH Cpesl,
TUTAaHWPOBAHUS TTOCTYIIKOB M OIIEHKH NX BO3MOJKHBIX ITOCIIEICTBUH JJIsl OKPY>KaroleH Cpeabl;

—OCO3HaHHe INI00aNbHOTO XapaKkTepa SKOJIOTHUECKUX MPoOIeM U IMyTeH UX pelIeHus.

Aoanmayusn 00yuaowezoca K U3MEHAIOUWUMCA YCA0GUAM COUUANbHOU U HPUPOOHOU CPeOdbl .

—IOTPeOHOCTh BO B3aMMOJICHCTBUU TP BBIMOJHEHUH HMCCIIEIOBAHUN U IPOEKTOB (M3MYECKON HANpPaBICHHOCTH,
OTKPBITOCTh OMBITY U 3HAHUAM JIPYTHX;

—TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATENbHOCTD;

—T1oTpeOHOCT, B (POPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHcCiIe (HOPMYITHPOBATH HJEH, MOHATHS, THIIOTE3BI O
(u3nyeckux 00bEKTax U SIBJICHHUSX;

—O0Cco03HaHHe Ae(UINTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

—IUTAaHUPOBaHKE CBOETO Pa3BUTHUS B NPHOOPETEHUN HOBBIX (M3UUECKUX 3HAHUI;

—CTpeMJICHHE aHAJIM3UPOBaTh M BBUIBISATH B3aUMOCBSI3M NMPUPOJIBI, OOIIECTBA M SKOHOMUKH, B TOM YHCIE C
UCIIONIb30BaHHEM (PU3NUECKUX 3HAHWH;

—OIICHKA CBOMX JICHCTBHH C yUETOM BIMSHUS HA OKPYKAIOIIYIO CPELy, BO3SMOXHBIX TTI00aIbHBIX MOCIEICTBHM.
METANIPEAMETHBIE PE3YJIbTATHI

YHuBepcaJIbHbIE I03HABATEIbHBIE TCHCTBUS

bazoevie nozuueckue oeiicmeus:.

—BBISIBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH O0BEKTOB (SIBIICHHIA);

—YCTaHABJIHMBAThH CYIICCTBCHHBIN MPU3HAK KIacCU(UKAIIIH, OCHOBAHUS JIIsl 0000IICHNS 1 CPAaBHEHHUS,

—BBISBJIATH 3aKOHOMEPHOCTH U MIPOTHBOPEYHSI B paCCMaTPUBACMBIX (DaKTaX, TAHHBIX U HAOIFOACHUSIX, OTHOCSIIIIXCS
K (PM3UYECKHUM SIBIICHUSM;

—BBISBJIATH IPHYUHHO-CIICICTBCHHBIC CBSI3U MPU M3YYCHUHU (HU3UYECKUX SBICHUHN U MPOIECCOB; JCIATh BBIBOJBI C
UCIIOJNIE30BAaHUEM JCIYKTUBHBIX M WHIYKTHUBHBIX YMO3AKJIFOUCHHH, BBIJBUTATh THUIOTE3Bl O B3aWMOCBS3SIX
(hM3MYECKUX BEIMYUH;

—CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 penieHrs yueOHoH (Hu3uuecKoi 3a1aun (CcpaBHEHHE HECKOJbKHX BapHAHTOB
pelnieHus1, BEI0Op Haubosee MOAXOIAIIETO C YIETOM CAaMOCTOSTEIHLHO BEICTICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenwvckue oeiicmeus.

—HCTOJIh30BaTh BOIIPOCKHI KaK UCCIICOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

—TPOBOJIUTH IO CAMOCTOSTEIHHO COCTABIICHHOMY IIJIaHY OITBIT, HECIIOKHBIN (DU3MUECKHA DKCIIEPUMEHT, HEOOJIBIIOe
UCCIIeIOBaHHE (PU3UUECKOTO SIBICHHUS,



—OLICHUBaTh HA NPHUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMANMWIO, IOJIYYEHHYIO B XOJE HCCICIOBAHMS WU
JKCIIEPUMEHTA;

—CaMOCTOATENBHO (OPMYITHPOBATH 000OIIEHUST U BBIBOJBI 0 PE3yJbTaTaM MPOBEASHHOTO HAOJIONEHHMS, OMbBITA,
UCCIIeIOBaHNUS;

—IPOTHO3UPOBATh BOZMOYKHOE JIalIbHENIIIee pa3BUTHE (PU3UUECKHX IIPOLIECCOB, a TAK)KE BBIBUIaTh MIPEAIION0KEHHS
00 UX Pa3BUTHN B HOBBIX YCIIOBHSX M KOHTEKCTaXx.

Paboma c unpopmayueii:

—IIPUMEHATH Pa3JIMYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChl IIPH TOMCKE M 0TOOpe MH(MOPMALNK WIN AAHHBIX C
y4ETOM IpeATIOKEHHON yueOHo# (pr3ndeckoit 3amaum;

—aHANM3UPOBaTh, CHCTEMAaTH3UPOBATH M WHTEPIPETHPOBaTh WHPOpPMANMIO pa3NUYHBIX BHIOB U (opm
MPE/ICTABIICHHS;

—CaMOCTOSTENILHO BBHIOMPATh ONTHMAIBHYIO (OpPMY IPEACTaBICHUS MHPOPMAIMU U WILIIOCTPUPOBATH periaeMble
3aJja4yl HECJIOXKHBIMH CXEMaMHU, AUarpaMMaMu, HHO# rpadukoii 1 nX KOMOMHALNSIMHU.

YHuBepcaibHble KOMMYHHKAaTUBHbIE AEHCTBUS

Oobuwenue:

—B X07Ie 00CYX/IeH!s] Y4eOHOro MaTepHaia, pe3ybTaToB JJAOOPAaTOPHBIX PadOT M MPOEKTOB 3a/1aBaTh BOIIPOCHI 110
CYIIECTBY 060y>i</:[aeM0171 TEMbl MW BbICKa3blBaTb HJACHU, HANCJIICHHBIC Ha PCEHICHUC 3aJadu U NOoAACPIKAHUC
OIaroskenaTeNbHOCTH OOMICHHUS,

—COIIOCTABIIITH CBOM CYXKJCHHUS C CY)KICHUSIMH IPYTUX YIaCTHUKOB AUAJIOTa, OOHAPYKUBATH Pa3JINUUe U CXOACTBO
TIO3HITNH;

—BBIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX M TUCEMEHHBIX TEKCTaX;

—IyOJMIMYHO TPENCTABIATh PE3yJbTAThl BBIIOJIHEHHOTO (M3MYECKOTO OINbITAa (IKCIEPHMEHTa, HCCIIEJOBAHMSA,
MIPOEKTA).

Coemecmnasn deamenvrnocms (compyonuuecmeo):

—TOHMMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAWBUIYaTbHOW paOOTHI MPHU PEIICHUU KOHKPETHON
(usnyeckoii npodiemsl;

—IpUHUMATD LEJIN COBMECTHOH ACATCIIBHOCTHU, OPraHU30BbIBATH I[eﬁCTBPI)I mo e¢ JOCTUIKCHUIO: paCTIpECAC/IATh POJIN,
00CyXIaTh MPOLECCH U Pe3yJIbTaThl COBMECTHON paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIOCH;

—BBINIOJHATH CBOIO YacTh PabOTHI, TOCTHTrast KAYECTBEHHOTO PE3yIbTaTa M0 CBOEMY HAIlPaBIICHUIO M KOOPIUHHPYS
CBOM JICUCTBHSA C JPYTHMMHU WIEHAMH KOMaH/IbI;

—OIIEHUBATh KAa4eCTBO CBOETO BKJIAAa B OOIIMH MPOIYKT IO KPUTEPHSM, CAMOCTOSATEIHHO CHOPMYIMPOBAHHBIM
YYaCTHHKAMH B3aUMOAEHCTBUSI.

YHHBepcaJIbHbIE PEryJIITHBHBIE ICHCTBHSA

Camoopzanuszayus:

—BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUsAX, TPEOYIOMINX IS pelieHus GU3nIecKnX 3HaHU;
—OPHUEHTHPOBATECS B PA3TUUHBIX MOAXO0/aX MPUHATHUS pelleHni (MHANBHyaIbHOE, IPHHATHE PEIICHUS B IPYTIIE,
MPUHATHE PEUICHNH TPyIIoii);

—CaMOCTOSTENILHO COCTaBIISITh aNrOPUTM pelleHnss (U3MYECKOH 3ajJayd WIM IUlaHa HCCIENOBaHHs C Y4ETOM
MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeyiaraeMble BAPUAHTHI PEIICHHUH;
—JIenaTh BEIOOP U OpaTh OTBETCTBEHHOCThH 32 PEIICHHE.

Camokoumpons (pegpexcusn):

—/I1aBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlM! M IpeuIaraTh IulaH e€ N3MEHEHUS;

—O0OBSCHITH IPUYMHBI TOCTIKEHNS (HEJOCTHIKEHHSI) PE3YJIbTaToOB AEATEILHOCTH, 1aBaTh OLECHKY ITPUOOPETEHHOMY
OTIBITY;

—BHOCHUTBH KOPPEKTUBBI B ISSATEILHOCTD (B TOM YHMCIIE B XO/1 BBIITOJHEHUS (PM3MUECKOTO HCCIICTOBAHUS MITH IIPOEKTA)
Ha OCHOBC HOBBIX O6CTO$IT€J'[BCTB, N3MCHUBIIHNXCA CI/ITyaLH/II\/’I, YCTaHOBJICHHBIX OH_II/I6OK, BO3HUKIIUX pr]lHOCTeﬁ;
—OIIEHUBaTh COOTBETCTBUE PE3YJIbTATA LIEJTU U YCIOBHUSIM.

Dmouyuonansnwlii UHMENEKM .

—CTaBUTH ce0s Ha MECTO JIPYroro 4YeloBeKa B XOZE CIOpa WM AMCKYCCHU Ha HAyYHYIO TEMY, IOHIMAaTh MOTHBEI,
HaMEpPEHHUs U JIOTHKY IPYTroro.

Ilpunamue ceds u opyzux:

—IIpU3HaBaTh CBOE MPaBO Ha OIIMOKY NMpH pelieHNH (U3NIECKUX 33/1a4 WIN B YTBEPXKICHUAX HA HAyYHBIC TEMBI U
TaKoe ke MPaBo JAPYToro.

NPEIMETHBIE PE3YJIBTATBI

7 knacc

IIpenmeTHBIE pe3ynbTaTh Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y OOYJAIONIIXCS YMEHHM:
—TWCIIONB30BATh MOHATHA: (U3MUECKHE W XUMHUYECCKHE SBICHUS; HAOIIOACHNE, HKCIIEPUMEHT, MOJICNb, THIIOTE3a;
eAWHUIBI (U3NYECKUX BEJIMYMH, aToOM, MOJIEKyJla, arperaTHble COCTOSHHS BemlecTBa (TBEpHOE, IKHUIKOE,
razoo0pa3Hoe); MexaHHYecKoe MBMKECHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPacKTOpHs,
paBHOJEHCTBYIOIIAs cuJl, nedopmanus (yrpyras, IiIacTHIecKas ), HeBECOMOCTh, COOOIIAIOIINECS COCYIBI;



—paznuyars sBieHus (Audy3ns; TEIUIOBOE ABWKEHHIE YaCTHI] BEIIECTBA; PABHOMEPHOE JIBU)KEHHE; HEPAaBHOMEPHOE
JIBIDKCHUE; UHEPLUS; B3aUMOJCHCTBUE TeJl; paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHOW OCBhIO BpalleHUs; nepenada
JIaBJICHUS] TBEPIBIMH TEJIaMM, >KUAKOCTSAMH W Ta3aMH; aTMOC(epHOE NaBJlicHWE; IJIaBaHHE Tell; IPEBpalleHUs
MEXaHUYECKON SHEPTUH) 10 ONHMCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIONIHNX JJAHHOE
(usnyeckoe sBICHKE;

—pacno3HaBaTh MPOSBICHHE W3YUYCHHBIX (DU3MUECKHX SIBICHUN B OKPY)KAIOIIEM MHUpPE, B TOM 4Hcie (QU3nuecKue
SIBJICHUSI B IPUPO/IC: IPUMEPHI IBIKSHUS C PA3IMYHBIME CKOPOCTSMHE B KHBOH M HEXKHBOI PUPO/IE; ACHCTBUE CHIIBI
TpeHHs B IPUPO/IC M TEXHHUKE; BIUSHUE aTMOC(HEPHOTO JABICHHS HA KUBOW OPraH3M; IJIaBaHKHE PBIO; phIYArd B TEIE
YeJ0BeKa; P STOM IEPEBOIUTh MPAKTHYECKYIO 3a/1ady B Y4eOHYIO, BBIACIATH CYIIECTBEHHbBIC CBOWCT BA/TIPU3HAKU
(hm3MIecKuX SIBICHUN;

—OMHUCHIBATh U3YUCHHBIC CBOMCTBA TNl U (PM3UYECKHUE SIBICHUS, UCTIONB3Ys (DU3NUECKHE BENNYMHBI (Macca, 00bEM,
TUIOTHOCTD BEIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tella, CHila
TpeHus, JaBjieHne (TBEPAOTO Teia, JKUIKOCTH, Ta3a), BBHITAIKHMBAIOIIAS CHJIA, MEXaHWYecKas pabdoTa, MOILIHOCTS,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(HUIHEHT IOJIE3HOT0 NEHCTBHS MEXaHW3MOB, KMHETHYECKas W IOTEHIHAIIbHAS
9HEPrust); MPHU ONHMCAHWU MPABUIIBHO TPAKTOBATh (PM3WYECKUI CMBICI UCIIOJIb3YEMbIX BEITUYUH, UX 0003HAYCHUS U
eIMHULBI (HU3MYECKUX BEIWYMH, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE NaHHYIO (H3MYECKYIO BEIHYMHY C APYTHMH
BEJINUMHAMH, CTPOUTH Ipah KN N3yYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

—XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKHE SBICHHS M MPOLECCHI, UCIOJB3Ys MPaBHUIa CIOKEHUS CHUI (BHOIb
oIHO# mpsiMoit), 3akoH 'yka, 3akon Ilackans, 3akoH Apxume/a, IPaBUIO paBHOBecus pbiyara (6J0Ka), «30JI0TOS
MPaBIJIO» MEXAHUKH, 3aKOH COXPAHCHUS] MEXaHMYECKOW SHEPIUH; MPU TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA ¥ 3aIMChIBATh €r0 MATEMATHYECKOE BBIPAKCHUE;

—O00BSICHITh (U3UUECKUE SIBICHUS, NPOLECCHl U CBOWCTBA TEJ, B TOM YHUCJIEC U B KOHTEKCTE CUTYallUil MPAaKTHKO-
OPHUCHTHUPOBAHHOI'O XapaKTCpa: BbIABIATL MNPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH O6'I)$ICHCHI/IC u3 1—2
JIOTMYECKUX IIaroB C OMOpod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3MYECKUX SBJICHUH, (HU3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

—pemath pacyéTHble 3aayd B 1—2 NEWCTBHUS, HCIONB3YsS 3aKOHBI U (OPMYJIbI, CBs3bIBAIOLIME (HU3HMYECKUE
BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3aja4¥l 3aliChIBaTh KPATKOE YCIIOBHE, MOJCTABIATH (PU3NUECKUE BETUINHBI
B q)OpMyJ'H)I 1 OpOBOJUTDH paC‘-IéTI)I, HaXOJUTH CIIPAaBOYHLIC JaHHBIC, HeO6XOZ[I/IMI>Ie JJI peIICHUA 3a4a4, OICHUBATh
PEATUCTUIHOCTD MOTYUYCHHOH (DU3MUECKOM BETUUUHBI,

—pacno3HaBaTh OPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPHU MOMONIM (PU3UYECKUX METOJOB; B OIHCAHUU
MCCJIEJIOBAHUS BBIICISITH MPOBEPAEMOE MPE/IONIOKEHHE (THITOTE3Y), PA3IniaTh U HHTEPIPETUPOBATD MOTYUEHHBIH
pe3yJbTatT, HaXOUTh OIIMOKU B XOJI€ OIBITA, JIC/IaTh BBIBOJIBI 110 €r0 PE3yJIbTaTaMm;

—TMPOBOJUTH OIBITHl MO HAOMIOJCHUIO (DU3MYECKUX SBICHUM WK (DU3UUECKHX CBOUCTB Ten: (HOPMyJIHMpPOBATH
MpoBepsiEMbIE MPE/IIOIOKEHNUS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO 000PY/I0BAHMUS, 3AMMUCHIBATH XOJ1 OIBITA U
(hopMyITHUPOBATH BHIBOJBI,

—BBIIIOJIHATL TIMPAMBIEC HU3MEPCHUA PpaCCTOAHUA, BPEMCHH, MACCBHI TEJa, O6'I)éMa, CHUJIBI W TEMIIEPATYpPBI C
UCIIOJIb30BAaHUEM aHAJOTOBBIX M LU(POBBIX MPUOOPOB; 3alKCHIBATh IIOKAa3aHUS NPUOOPOB C Y4ETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH U3MEPEHHI;

—TMPOBOUTH HMCCIIEIOBaHHE 3aBUCHUMOCTH OJHON (hM3MYECKOHW BENUYMHBI OT JAPYTrOH C UCIIOJIb30BAaHHEM IPSIMBIX
I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTI/I IyTU PABHOMEPHO JABMXKYIIETOCda TEJIa OT BPEMEHHU IABHKXCHHA TEJIa, CUJIbI TPECHU
CKOJIBYKCHUS OT CHJIBI IABJICHHSI, KaueCTBa 00pab0OTKU MOBEPXHOCTEH Tl U HE3aBUCHMOCTH CHIIBI TPEHHS OT [LIOLIA 1
COINPUKOCHOBEHUS TEJT; CHJIBI YIIPYTOCTH OT YJIMHEHHS IPYKUHbI; BHITAIKUBAIOIIEH CHIIBI OT 00bEMa OTPYKEHHOM
YaCTH TeJa U OT IUIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH OT IIOTHOCTH Telia, OT IIYOUHBI, HA KOTOPYIO TOTPYKEHO
TEJO; YCIOBHUI IJIaBaHMS TeJl, YCIOBUH PaBHOBECHs pbluara M OJIOKOB); y4acTBOBaTh B IUIAHMPOBAaHWU Y4eOHOTO
WCCIIE/IOBaHMs, COOMpaTh YCTaHOBKY M BBINOJIHATH W3MEPEHUs, Clelysl NPEeAJIoKEHHOMY IUIaHy, (MKCHPOBATH
pE3YyIbTATHI l'[OJ'Iy‘[eHHOI\/’I 3aBUCUMOCTHN (bnanqecxnx BCJIMYMH B BUAC NPCIITOKECHHBIX Ta6J'[I/IH )51 rpaq)m(os, eJiaThb
BBIBOJIBI IO PE3YJIbTaTaM UCCICIOBAHUS,

—IPOBOJNTH KOCBECHHBIC U3MEPCHUA q)I/I?)I/I'-IeCKI/IX BCJIMYUH (HHOTHOCTB BCIIIECCTBA )KUAKOCTHU U TBépHOFO TCa, Chuja
TPECHUA CKOJIBKCHUA, TaBJICHUEC BO3QYyXa, BhITAIKMBAIOIMIas CHUia, }leﬁCTByIOIHaﬂ Ha l'IOpr)KéHHOC B XKUIOKOCTB TCJIO,
K03 PHUIINEHT MOJIE3HOTO AEHCTBHS MPOCTHIX MEXaHN3MOB), CIIEAYS TMPEATIOKESHHOW HHCTPYKINHU: TIPH BHITTOTHEHUN
H3MepeHHﬁ CO6I/IpaTB OKCIICPUMECHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOMH BCJIMYUHBI,

—Cco0JII01aTh MpaBMila TEXHUKH 0€3011acHOCTH IpU paboTe ¢ 1abopaTopHBIM 000pYA0BaHUEM;

—YyKa3bIBaTh TPHUHIMIBI JEHCTBUS NPHOOPOB M TEXHHYECKUX YCTPOMCTB: BECHl, TEPMOMETp, IHHAMOMETD,
cooO1maroryecs: cocysl, 6apoMeTp, pbluar, MoIBMKHBIA 1 HETIOIBH)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
—XapaKTepu30BaTh INPHHIMIIBI JAEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHHUYECKUX YCTPOWCTB C ONMOPOH Ha X
onucaHus (B TOM YHMCIIe: MOJIIUITHUKH, YCTPOHCTBO BOJONPOBO/IA, THIPABINYECKUH ITPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBOH HAcOC, apEOMETP), UCIONB3YsI 3HaHHS O CBOMCTBaxX (PM3MUYECKUX SBICHUH W HE0OXoauMble Quinueckue
3aKOHBI U 3aKOHOMEPHOCTH;

—IMPUBOJMUTH IPUMEPHI / HAXOIUTh HMHPOPMAIHIO O MPUMEPax MPAKTHYECKOTO UCTIONb30BaHHs (GU3HMIECKUX 3HAHUI
B TIOBCEAHEBHOW J>KM3HM Il oOecriedyeHHs Oe30MacHOCTH MpH OOpameHuu ¢ TpubopaMu W TEXHUYESCKHMH
yCTPOMCTBAMH, COXPAHEHHS 37I0POBbS M COOJIOACHHSI HOPM 3KOJIOTMYECKOTO MOBEACHHS B OKPYIKAIOILEH cpejie;



—OCYILIECTBIISAT OTOOP MCTOYHUKOB MH(OpManuu B ceTH VMHTEpHET B COOTBETCTBMU C 3a/JlaHHBIM IOMCKOBBIM
3aIpocoM, Ha OCHOBE MMEIOLIMXCS 3HAHWM W IyTEM CpaBHEHUS Pa3jIMUHBIX UCTOYHHUKOB BBHIJIEIATH MH(OpPMALUIO,
KOTOpast SIBJISIETCS IPOTHBOPEUNBON MM MOXKET OBITH HEIOCTOBEPHOM;

—MUCII0JIb30BaTh IIPYU BHIIOJIHEHUH yUeOHBIX 33/IaHUi HayYHO-TIOIYJISIPHYIO JINTEPATYPy (PU3NYECKOTO COEPKAHUS,
CIpaBOYHBIE MaTEPHAIIBI, PECYPCHI ceTH MIHTEepHET; BiaieTh NpUEMaMH KOHCTIEKTHPOBAaHHS TEKCTa, MPeoOpazoBaHus
WHPOPMALINHU U3 OJHOW 3HAKOBOU CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC KPATKHE ITMCEMEHHBIC U YCTHBIE COOOIIEHNSI HA OCHOBE 2—3 MCTOYHHKOB MH(OPMALNH
(hU3MUECKOTO COnepKaHMA, B TOM 4YHCIE IyONMYHO JenaTh KPAaTKHE COOOMIEHHS O pPe3ylbTaTax NPOEKTOB WM
y4eOHBIX HCCIEJOBAaHHWN; IPH 3TOM TPaMOTHO HCIIOIb30BaTh M3yUCHHBIH MOHATHHHBIA ammapaTr Kypca (H3HKH,
COIPOBOXKIATh BBICTYIUICHHE TIPE3CHTALNCH;

—TIIpYU BBINOJHEHNH YYEOHBIX NMPOCKTOB U MCCIICIOBAHUH PACTIPEENsTh 00I3aHHOCTH B IPYIIIE B COOTBETCTBUU C
MOCTaBJIEHHBIMHU 33J1a4aMU, CIICANTH 3a BHINOJHEHUEM IUIaHa AeHCTBUH, aeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa]]
B JICSITEIBHOCTH I'PYIIIIbI, BEICTPABATh KOMMYHHUKAaTHBHOE B3aMMOJICHCTBHE, YUUTHIBAsS MHCHHUE OKPY KarOIIHX.

8 knacc

[IpeameTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Yy 00yYArOIUXCS YMEHUH:
—MUCIONIb30BaTh MOHATHI: Macca M pa3Mephl MOJIEKYJ, TEIUIOBOE ABIKCHHE aTOMOB U MOJIEKYJ, arperaTHbIe
COCTOSIHMSI BEIIECTBA, KPHCTAJUIMYECKHEe M aMop(HbIC Teja, HACHINCHHBIH M HEHACBHIIEHHBIH Map, BIIAXKHOCTb
BO3JyXa; TeMIlepaTypa, BHYTPCHHSS OSHEPIHWs, TEMJIOBOW JBUTaTedb; BJIEMEHTAPHBIA O3JCKTPUUYECCKUH 3apsin,
3NEKTPUUECKOE I107I€, TIPOBOJHUKN U AUIIICKTPHUKH, IOCTOSHHBIHN JIEKTPHUECKUH TOK, MATHUTHOE TIOJIE;
—pa3nu4ath SBIEHHA (TEIUIOBOE pACIIMpEHHe/cKaThe, TeIulonepenada, TEIUIOBOE PaBHOBECHE, CMadHMBaHME,
KalWUIIpHBIE SIBICHMS, HCIIApCHWE, KOHACHCAIWs, IUIABJICHHWE, KpUCTALIM3auus (OTBEpACBaHKE), KHUIICHHE,
Terionepenada (TEMIONPOBOAHOCTh, KOHBEKLHS, H3IYUYEHHUE); HJICKTPU3alus Tel, B3aHMMOJCHCTBHE 3apsloB,
JICHCTBUSA AIIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aUMO/IeHiCTBHE MarHUTOB, AeHCTBHE MarHUTHOTO MOJISI Ha
MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIH) 110 ONHMCAHUIO X XapaKTepHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NUECKOE SIBICHHE;

—pacno3HaBaTh MPOSIBICHHE W3YyYCHHBIX (DU3MUECKHX SBJICHUN B OKPY)KAIOIEM MHUpE, B TOM uHcie (Qu3nuecKue
SBJICHUA B TPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalMWJUIApHBIC SIBICHHUS B IPUPOAE, KPUCTAIBI B NPHPOJIE,
m3nyuenne CoiHLIA, 3aMep3aHUe BOJOEMOB, MOpPCKHE OpH3bl, OOpa3oBaHUE pOCHI, TyMaHa, HWHEs, CHEra;
JNIEKTPUYECKHUE SABJICHUS B arMocdepe, 3IEKTPUYECTBO J>KMBBIX OPraHM3MOB; MarHHTHOE Ionie 3emud, Ipeiid
TIOJIIOCOB, POJIb MarHUTHOTO TOJIS JUIS JKW3HHU Ha 3emile, NOJIAPHOE CHUSHHE; IIPH 3TOM IEPEBOIUTH IPAKTUYECKYIO
3a7ady B yueOHYI0, BEIJEISTh CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKY (PU3NYECKUX SIBIICHUI;

—OINCHIBATh N3yYECHHBIC CBOMCTBA TeN M (PM3MUYECKUE SBJICHHS, UCTIONB3YS (PU3NUECKHUE BEIMYMHBI (TeMIeparypa,
BHYTPEHHSSI 3HEPIus, KOJINYECTBO TEIUIOTHI, y/eNbHas TEIUIOEMKOCTh BELIECTBA, YIEJbHAS TEIUIOTa IIaBICHUS,
yZeNbHas TEIUIOTa MapooOpa30BaHMs, yIEIbHAs TEIUIOTa CrOPaHMs TOIUINBA, KOA(QUIMEHT Moye3HOTro AeHCTBUS
TEIUIOBOM MAIIIMHBI, OTHOCHTEIbHAs BJIAXKHOCTh BO3JyXa, 3JICKTPHUCCKUI 3apsd, CWIa TOKa, JJIEKTPUYECKOe
HanpsDKeHHE, CONPOTHUBJICHHE TPOBOAHUKA, YIEJBHOE CONPOTHUBICHHME BellecTBa, paboTa M MOIIHOCTH
ANIEKTPUYECKOTO TOKAa); INPU ONWUCAHWUM IPABWIBHO TPAKTOBaTh (M3MYECKUI CMBICI HCIHOJIB3YEMBIX BEJIUYUH,
o003HaueHHsT M €JUHUIBI (PU3NYECKUX BEJMYUH, HAXOAUTH (DOPMYJIbL, CBS3BIBAIOLINE IaHHYIO (QH3HYECKYIO
BEJIMUMHY C IPYTUMH BEJIMUMHAMH, CTPOUTH rpa KN N3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYHH;
—XapakTepu3oBaTh CBOWCTBA Tel, (U3MYECKWe SBIEHUS W TPOLECCH], HCIONB3YsS OCHOBHBIC ITOJIOKEHUS
MOJIEKYJISIPHO-KHHETHIECKOH TEOpPHH CTPOCHHWS BEIECTBA, NPHHIMII CYNEPHO3UIMN Toiell (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH OMa Jurd ydacTka menw, 3akoH J[xoymi—oJleHna, 3akoH coOXpaHeHHUs
SHEPTUH; IPH STOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCHIBATh €r0 MaTeMaTHIECKOe BEIPayKEHNE;
—O0OBCHATH (U3MUYECKHE NPOLECCHl W CBOMCTBA TElI, B TOM YHCIE M B KOHTEKCTE CHUTyallMil INPaKTHKO-
OPHEHTHPOBAHHOTO XapakTepa: BBIIBIATH IPUYMHHO-CIICACTBEHHBIE CBSI3H, CTPOMTh OOBsicHeHHe u3 1—2
JIOTHYECKUX IIaroB C OMOpPOW Ha |—2 WM3y4YEeHHBIX CBOWCTBA (DM3UUECKUX SIBICHHH, (PU3WUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

—pemaTh pacuéTHBIE 3a1a4d B 2—3 IEWCTBHS, WCHONB3YS 3aKOHBI M (OPMYIBI, CBA3BIBAIOIINE (U3MUECKUE
BEJIMYMHBI: HA OCHOBE aHAJM3a yCIOBHSA 3a/1a4M 3aIHCHIBATH KPATKOE YCIOBUE, BRIABIATh HEIOCTATOK JTAHHBIX U
pemeHns 3a1a49n, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE [T €€ peIIeHuUs], IPOBOJUTH PAacUETH 1 CPAaBHUBATH
MOJIyYeHHOE 3HAUeHNe (PU3MUECKON BEIMIMHBI C M3BECTHBIMU JTaHHBIMU;

—pacno3HaBaTh IPOOJIEeMbl, KOTOPbIE MOXKHO PEIIUTH IPH MOMOUIM (PU3NYECKHX METOJIOB; HUCIIONIB3Ys OIMCaHHE
WCCIIEJIOBaHMS, BBIICISTh IPOBEPSIEMOE MPEAINOIOKEHHE, OICHUBATH IIPABHIBHOCTH TOPSJIKA IPOBEACHUSA
MCCIIeIOBaHMs, JIeNIaTh BHIBOIbI;

—IIPOBO/NTD OITBITHI 110 HAOIIOAEHHIO (PM3MUECKUX SBICHUN WM PU3NYECKUX CBOMCTB Tell (KaMJUISIPHBIE SBICHUS,
3aBUCHMOCTD JIaBJICHHSI BO31yXa OT ero o0béMa, TeMIepaTypbl; CKOPOCTH Ipoliecca OCTHIBAHUS/HArPeBaHUs MPH
M3JIyYCHUH OT IIBETa M3JIyYarolleil/MOoroImalomeii NOBEpXHOCTH; CKOPOCTh HCHApEeHUs] BOJABI OT TEMIIEPaTypHhI
KUOKOCTH W IUIOmAnu €€ IOBEPXHOCTH; OJJICKTPU3aLMsA Ted M B3aUMOACHCTBHE OJIEKTPUYECKHX 3apsIOB;
B3aUMO/ICHICTBUE ITOCTOSHHBIX MAarHUTOB, BH3yalM3allisl MAarHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB; ICHCTBHA
MarHMTHOTO TIOJIsI HAa MPOBOJHHUK C TOKOM, CBOICTBAa 3JEKTPOMArHWTa, CBOIMCTBA 3JIEKTPOIBUraTeNIs MOCTOSHHOTO
TOKa): (opMyITUpPOBATH MPOBEPSEMBIC MPEIIMOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEUIOKESHHOTO 000pYIOBAHMUS,;
OIUCHIBATH XOJ] ONBITA U (JOPMYIIMPOBATH BHIBOIBI;



—BBINOJHATE NPSIMbIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIBHOM BIaKHOCTH BO3yXa, CUJIbI TOKA, HAIPSIKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JaTYMKOB (PM3MUYECKUX BEIMYHMH; CPABHUBATH PE3YJIbTATHI H3MEPEHUH C
yu€TOM 3a7]aHHO# a0COIFOTHOMN MOTPEIIHOCTH;

—TPOBOAUTH HCCIIEIOBaHNE 3aBUCHMOCTH OJHON (hM3MYECKOHW BENIWYMHBI OT JAPYTOH C UCIIOJIH30BAaHHEM IIPSIMBIX
u3MepeHui! (3aBUCUMOCTb COMPOTUBIICHUS IPOBOIHUKA OT €T0 JJIUHBI, IUIONAAX IOIIEPEUHOT0 CEUCHU S U YAEIBHOTO
COTIPOTHUBIIEHHS] BEHIECTBA MPOBOJHUKA; CHIIBI TOKA, MIYLIETO Yepe3 MPOBOJHUK, OT HAINPSKEHHs HA MPOBOJHUKE;
UCCIIEZIOBAaHNE MOCIIENOBATENFHOTO W MAPaJIEIbHOTO COCAMHCHHI NPOBOIHHUKOB): IJIAHHPOBATH HCCIIEAOBAHUE,
coOMpaTh YCTaHOBKY M BBINOJHATH W3MEPEHHS, CIEIys NPEIOKCHHOMY IUIaHy, (DPUKCHpPOBaTh pE3yJIbTaThI
MOTyYE€HHON 3aBHCUMOCTH B BHUAE TaOIHIl ¥ Tpa(UKOB, AETATh BEIBOABI IO PE3YIbTaTaM HCCIICIOBAHMS;
—IIPOBOANTDh KOCBCHHBIE M3MEPEHMS (DM3UUCCKUX BEMMUYUH (yIENbHAS TEIIOEMKOCTh BEIIECTBA, CONMPOTHBIICHHE
MPOBOJHMKA, pab0Ta ¥ MOIIHOCTb 3JEKTPHIECKOTO TOKA): INITAHUPOBATH H3MEPEHHMSI, COOMPATh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIIeysl IPEI0KEHHON HHCTPYKIUH, U BBIUUCIATH 3HAUCHHE BETUYHHEL,

—Cco0Jo1aTh MpaBuiia TEXHUKH 0€3011acHOCTH IpU paboTe ¢ 1abopaTopHBIM 000pYAOBaHUEM;

—XapaKTepu30BaTh INPHUHIMIIBI JICHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C ONOPOH Ha HX
onucaHus (B TOM YHCJIe: CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETD, TapoBasi TypOUHA, aMIIepMETP, BOIBTMETP, CUETUHK
ANIEKTPUYECKOH JHEPrHH, JJIEKTPOOCBETHTENbHBIE IIPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPOIPUOOpHl  (IPUMEpBHI),
NIEKTPUYECKHE NPEeIOXPAHUTENH; JIEKTPOMArHUT, AIEKTPOABUraTeldb HMOCTOSHHOIO TOKA), MCIIONB3YS 3HAHUS O
CBOMCTBaX (PM3MUECKUX SBJICHUN 1 HEOOXOAMMBIEC (PU3MUECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTHIE TEXHWYECKHE YCTPOWHCTBA M H3MEPHUTENBHBIE NMPUOOPHI MO CXEMaM M CXEMaTHYHBIM
pUCYHKaM (GKHIIKOCTHBI TEpPMOMETp, TEPMOC, IICHXPOMETp, THUTPOMETp, IBHIATeNIb BHYTPEHHErO CropaHus,
3JIEKTPOCKOII, PEOCTaT); COCTABIATH CXEMBI 3JIEKTPUYECKUX LETeH C IOCIe0BATeNbHBIM M IapauIeIbHBIM
COEIMHEHUEM 3JIEMEHTOB, Pa3/Inyas yCIOBHBIC 0003HAYCHUS JJIEMEHTOB IEKTPUIECKUX HETeH;

—IPUBOJUTH IPUMEPBI/HAXOANTH UHOOPMALIUIO O TIPUMEpPax MPAKTUYECKOT0 UCIIOJIb30BaHus (PH3MUYECKUX 3HAHUIT B
MOBCETHEBHOW KM3HU JUIs oOecreyeHHs Oe30MacHOCTH IpHU OOpallleHHMHd C NpHOOpaMH M TEXHHYECKUMHU
YCTPOUCTBAMHU, COXPAHEHUS 370POBbS M COOMIOICHHS HOPM 3KOJIOTHYECKOTO ITOBEICHHS B OKpY KaloIlel cpeae;
—OCYIECTBIISATh MOUCK MH(pOpMaLUK (PUIUUECKOTO COJIepKaHus B ceTH VIHTepHET, Ha OCHOBE MMEIOLIMXCS 3HAaHUH
U TyTEM CpPaBHEHHsS JOMOJIHUTEIBHBIX UCTOYHUKOB BBIICISATh MHPOPMAIMIO, KOTOPAs SIBJISETCS MPOTHBOPEYHBOM
WJIK MOJKET OBITh HEJI0CTOBEPHON;

—MNCIIONIb30BAaTh TP BHITOJIHEHUH yUEOHBIX 33JaHIH HAyIHO-TIOIYJISIPHYIO JINTEPATYPY (PU3NIECKOTO CONEPKAHUS,
CIpaBOYHBIC MaTE€PHAIIBI, PECYPCHI CE€TH MIHTEpHET; BiIaieTh NPUEMAaMH KOHCTIEKTHPOBAHHS TEKCTA, TPeoOpa3oBaHus
nH(pOpManuK N3 OJHONW 3HAKOBOW CHCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBCHHBIC MUCBMEHHBIE M KPAaTKUE YCTHBIE COOOMIEHUs, 0000mas HHGOpMaUio U3 HECKOJIBKUX
MCTOYHHMKOB (DM3MUYECKOTO COJIEp)KaHWs, B TOM 4YHCIE ITyOJIWYHO NPEICTABIATh PE3YJbTaThl IPOSKTHOW HIIH
UCCIIE0BATENbCKON JIEATENBHOCTH; IIPH ATOM I'PaMOTHO HUCIOJIb30BaTh M3YyYEHHBIN MOHATUHHBIN ammapaT Kypca
(hM3MKH, COMPOBOXK/IATH BRICTYIUICHHUE IIPE3eHTaNNElH;

—TIpHU BBHINOJIHEHUH YYEOHBIX MPOEKTOB M HCCIECIOBAHUN (PU3MYECKHUX MPOIECCOB paclpeneiiTh 00S3aHHOCTH B
TpyMIie B COOTBETCTBUH C TIOCTABJICHHBIMHU 331a4aMH, CJICIAUTH 3a BHINOJIHEHUEM IIaHa AEHCTBHUI U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLCHMBATh COOCTBEHHBIH BKJIQJl B JESATENBHOCTh TIPYIIIbI; BBICTPAUBaTh KOMMYHHKATHBHOE
B3aUMO/ICIICTBUE, MPOSBIISS TOTOBHOCTH Pa3peniath KOH(IUKTHL.

9 knacc

[IpenmeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y OOYJAFOLIIXCS YMCHHM:
—WCIONh30BATh MOHITHSA: CHCTEMa OTCYETA, MaTepHalbHAsl TOUKA, TPACKTOPHUS, OTHOCUTEIFHOCTh MEXaHUIECKOTO
IBIDKeHUs, aedopmarust (ympyras, IUTaCTHYECKas), TPCHHE, LEHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ky; HEHTP TSDKECTH; a0COIIOTHO TBEPAOE TENO, ICHTP TSIKECTH TBEPAOTO TENa, PABHOBECHE; MEXaHHMICCKHE
Kosie0aHusl ¥ BOJIHBI, 3BYK, HH(QPA3BYK U YJIBTPa3BYK; dJICKTPOMArHUTHBIC BOJHBI, IIIKAIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OMU30PYKOCTh M JAITBHO30PKOCTh, CIIEKTPHI MCITyCKaHUsI U TOTJIONMIEHUS; anbda-, 6eTa- U raMMa-u3TydeHus,
M30TOIIBI, SJIEPHAS SHEPTETHKA;

—paznmu4ath sSBJICHUS (paBHOMEpPHOE U HEPaBHOMEPHOE TIPSIMOJIMHEWHOE JIBIDKEHUE, PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBM)KEHHE, CBOOOHOE TMaJIeHNE Tell, PABHOMEPHOE NIBMKEHHE TI0 OKPYXKHOCTH, B3aMMOJICHCTBHE
TeJl, PeaKTHBHOE NBIDKEHHWE, KojeOaTelnbHOE IBIDKEHHUE (3aTyXalolllue W BBIHYKIEHHBIE KOJIeOaHUS), PE30HAHC,
BOJIHOBOE€ JIBIDKEHUE, OTPaK€HUE 3BYKa, MPSMOJIMHEHHOE pPacHpOCTPaHEHHUE, OTPaKEHUE U MPEIOMJIEHUE CBETa,
MOJTHOE BHYTPCHHEE OTPaKCHHUE CBETa, Pa3JIOKEHHE OEJOro CBeTa B CHEKTP M CIIOKCHHE CIICKTPAJIbHBIX IIBETOB,
JTICTICPCHS CBETA, €CTECTBEHHAS PAIHOAKTHBHOCTD, BOSHUKHOBEHHUE JIMHEHYATOTO CIICKTPA U3TYICHUS ) 10 OTMCAHUIO
UX XapaKTepPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIONIHNX JaHHOE (PU3HMUCSCKOE SBICHUE;

—pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYECKUX SIBICHHHA B OKpY)KalolleM MUpE (B TOM 4Hcie (QU3HYCCKUe
SIBIIGHUSL B TIPUPOJIE: MPWIMBBI U OTJIMBBI, JABMKeHUE MaHeT COJHEUHON CHCTEMBI, PEAKTUBHOE JABMXKEHUE >KUBBIX
OpPTaHMU3MOB, BOCIIPHATHE 3BYKOB >KHBOTHBIMH, 3€MIICTPSCEHHE, CEHCMHYECKHE BONHBI, I[yHAMH, 3XO, IIBETa TeJ,
ONTHYECKUE SIBJICHUSA B TPHUPOJAE, OMOIOTHYECKOE ACHCTBHE BHIUMOTO, yIBTPa(pHOIETOBOIO W PEHTTCHOBCKOTO
W3Ty4YCHUH; €CTECTBCHHBI PaTUOAKTHUBHBINA (DOH, KOCMHUYECKHE IJIyYd, PaAHOAKTHBHOE H3IyYCHHWE MPUPOITHBIX
MHUHEpAJIOB; JeHCTBHE PallOAaKTUBHBIX M3YyUCHHUH HAa OPTaHM3M YeJIOBEKAa), IPH ATOM MEPEBOAUTH MIPAKTHIECKYIO
3a/aqy B y9eOHYI0, BEIIEIAT CYIIECTBEHHBIC CBOMCTBA/PHU3HAKN (PI3UUECKUX SBICHUM;



—OIUCHIBaTh M3yYCHHBIC CBOMCTBA TEN M (PU3NYECKHE SIBJICHMS, UCIIOJIB3YsS (PU3MYECKUE BEIMUYHMHBI (CPEAHSS U
MTHOBEHHAs! CKOPOCTh Tejla P HEpPaBHOMEPHOM JBM)KEHHH, YCKOPEHHE, MepeMellIeHHe, ITyTh, YIIIOBasi CKOPOCTb,
CHJIa TPEHUsI, CUJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHEe CBOOOIHOTO MaJICHUS, BEC Tella, UMITYJIbC Tela, HMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa W MOIIHOCTh, MOTEHUMAJIbHAS DHEPIHs Tejla, MOAHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAs SHEPTUsl CXKATOW NPYKHMHBI, KUHETHYECKasi SHEPTHUs, IMOJHAs MEXaHW4YecKas DHEpIHs, Mepuoj H
YacToTa KoyieOaHWi, JAJIMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTAa TOHA, CKOPOCTH CBETA, IIOKA3aTENb MPEIOMIICHUS
Cpenbl); MPH OIMCAHMU MPABHIBHO TPAaKTOBAaTh (DM3HYECKHH CMBICT HCHOJIB3YeMBIX BENMYHH, O0003HAUCHUS U
SIUHULBI HM3UYECKUX BEIMYHMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE NAaHHYIO (DM3UYSCKYIO BEIIMYHHY C JPYTHMH
BEITMYMHAMHY, CTPOUTH rPaHKU H3YYEHHBIX 3aBHCUMOCTEH (PU3MYECKUX BEJIUYHH;

—XapaKTepU30BaTh CBOICTBA Tell, PH3HIECKHE SBICHUS U MPOLIECCHI, HCIIOIb3Ysl 3aKOH COXpaHEeHHs SHEPIHH, 3aKOH
BCEMHPHOTO TATOTCHUs, IPHHIMI CYNEPIO3UIMH CHJI, NPUHIMI OTHOCHTEIBHOCTH ['ammies, 3axoHbl HbroToHa,
3aKOH COXpaHEHMs HMMITYJIbCa, 3aKOHBI OTPAXCHUs] M TPEJOMIICHHS CBETa, 3aKOHBI COXPAaHEHHUS 3apsioOBOTO U
MacCOBOT'0 YHCEIN MPHU SAEPHBIX PEAKIHSX; IIPH STOM AaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTeMaTHYeCKOe BBIPaXKCHUE;

—O0OBACHATh (U3MUYECKHE NPOLECCHl U CBOMCTBA TEld, B TOM YHCIE M B KOHTEKCTE CHUTyallMd HpaKTHUKO-
OPHEHTHPOBAHHOTO XapakTepa: BBUIIBIATH NPUYMHHO-CIEICTBEHHbIE CBS3HM, CTPOUTh OOBSICHEHHWE U3 2—3
JIOTHYECKUX IIAaroB C ONOPOi Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MYECKUX SIBJICHHUH, (QUIMUECKUX 3aKOHOB HWIIU
3aKOHOMEPHOCTEH;

—pelars pacuyéTHBIC 3a1a4u (ONMHUPAIOIIUECs HAa CHCTEMY U3 2— 3 ypaBHEHHMI), HCIIONb3Ys 3aKOHBI H (hOPMYIIHL,
CBsI3bIBAIONINE (DH3MUCCKHE BEIMYMHBL: HA OCHOBE aHAIM3a YCIOBHS 33/1a9H 3aIUCHIBATh KPATKOE YCIOBUE, BBISBISATH
HEJOCTAOIINE WM N30BITOYHBIC TaHHbBIC, BEIOUPATh 3aKOHBI U (OPMYIIB, HEOOXOAUMEBIE IS PELICHHS, POBOIHUTD
Pacu€Thl M OLICHUBATh PEATMCTUYHOCTD MOTYyYSHHOTO 3HaYCHUS (PU3MIESCKOMN BEIMYHMHBI;

—Ppaclo3HaBaTb HpO6ﬂeMLI, KOTOPbIE MOXHO PEHIUTH MIPHU IMOMOIIHU (1)I/ISI/I‘IGCKI/IX METOAOB; UCIOJIb3Ys OIMMCAHUC
HCCIICA0BaHuA, BBIACIATE TMPOBECPAECMOC MPEAINOJ0KEHNUE, OICHUBATL IIPAaBUJIBHOCTL TMOpAAKa IMPOBECACHUA
HcciicJoBaHusA, A€J1aTh BBIBOJAbI, UHTCPIPETUPOBATL PE3YJIbTAThI HaGJ’IIOI[eHI/Iﬁ " ONBITOB;

—TPOBOAUTH OMBITHI 10 HAOIIOACHHUIO (HU3MYECKUX SIBICHUH WM (U3NYECKHX CBOWCTB Tel (M3y4eHHE BTOPOTO
3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YIHEPIHH; 3aBUCUMOCTh MIEpHO/1a KOJIeOaHUH NPYKUHHOTO MasiTHUKA OT MaCChl
rpy3a H JKECTKOCTM TPYKHHbI M HE3aBUCHMOCTh OT aMIUIMTYIbl MaJbIX KOJEOAaHWH; INPSIMOJIMHEHHOE
pacmpocTpaHeHHe CBETa, Pa3IoKeHUe OEIoro CBeTa B CIIEKTP; H3yUCHHE CBOWCTB M300paKEHHUS B IUIOCKOM 3epKaje
U CBOICTB M300pakeHWs HpeaMmeTa B coOuparonieil JnH3e; HAOMIOACHHE CIUIOMIHBIX M JIMHEHYAThIX CHEKTPOB
M3IIyYCHHS): CAMOCTOSTEIIBHO COOUPATh YCTAaHOBKY M3 U30BITOYHOrO Habopa 000pyIOBaHUS; OMMCHIBATH X0 OIBITA
U €ro pe3yJbTaThl, (POPMYIUPOBATH BBHIBOJIBI;

—IpPOBOAUTD NPH HEOOXOAMMOCTH CEpPHI0 TNPSIMBIX H3MEPEHHMI, ONpenelsis CpeJHee 3HAuCHHE H3MepsAeMOi
BEJTMYIHEI (pokycrHoe paccrosiHue coOuparomiei JIVH3H); 00OCHOBEIBATh BEIOOD cnocoba
M3MEpEHUs/M3MEPUTEIBHOTO IPHOOPa;

—TIPOBOIUTh HCCIIEOBAHNE 3aBUCHMOCTEH (M3WYECKMX BEJIMYMH C HCIOIB30BAaHHEM MPSIMBIX H3MEpEeHUi
(3aBHCHMOCTB IYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBH)KEHHHU 0e3 HayajbHOW CKOPOCTH; Mepuoja KojeOaHuii
MAaTEMAaTHYCCKOTO MasATHHUKa OT JJMHBI HUTHU; 3aBUCHUMOCTU yrjla OTPAXCHUA CBE€Ta OT YyIJla NaJC€HUSA U yTIJja
MpeJIOMJICHHS OT YIJia MaJIeHHs): IUIaHUPOBaTh UCCIIeJOBAaHKE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH
Pe3yJIbTAThI MTOJYYCHHOM 3aBHCUMOCTH (DPHU3UUCCKUX BEJIMUYUH ¢ YUETOM 33JaHHOM MOTPENTHOCTH U3MEPECHUH B BUJIE
TabJIUL ¥ TPaUKOB, IeNaTh BEIBOJBI [0 PE3YJIbTaTaM UCCIICAOBAHMS;

—IpPOBOAUTDG KOCBEHHBIE H3MEPCHUS (H3MYCCKHX BEIMYMH (CPEIHsAsA CKOPOCTh W YCKOPEHHE Tela IpU
PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJHOTO TMaJeHHMs, KECTKOCTh INPYKHHBI, KOIDPHUIHEHT TPESHUS
CKOJIbXKCHUSI, MEXaHN4YecKasl paboTa ¥ MOIIHOCTb, YaCTOTA U MEPHOA KOJIeOaHUH MaTeMaTHIECKOro U MPY>KUHHOTO
MasiTHHKOB, ONTHYECKasl CHJIa COOMpAIOIEH JIMH3BI, PaAMOAKTUBHBIA ()OH): IUIAHMPOBATH M3MEPEHHUS; cOOMpaTh
OKCIICPUMEHTAJIBHYIO YCTAHOBKY W BBIIOJHATH H3MEPEHUA, CICAYA npennomeHHoﬁ HWHCTPYKOHH, BBIYUCIIATH
3HAYCHHUC BCIIMYMHBI U aHAJIM3UPOBATH IMMOJTYUYCHHBIC PE3YJIbTATHI,

—Cco0mr0/1aTh IpaBmiIa TEXHUKHA 0€30IIaCHOCTH TP paboTe ¢ 1abopaTopHBEIM 000PyAOBaHHEM;

—pa3nMyaTth OCHOBHBIE MPU3HAKH M3YYEHHBIX (U3MYECKUX MOJENeil: MarepuaibHas TOYKa, abCOJNIOTHO TBEPIOE
TEJO, TOUEUHbII CTOYHHMK CBETA, JIyd, TOHKAs JIMH3a, IUIaHeTapHas MOJIeTb aToMa, HyKJIOHHAs MOJIeJb aTOMHOTO
Anpa;

—XapaKTepu30BaTh INPHHIMIIBI JAEHCTBUS HM3YYEHHBIX NPHUOOPOB M TEXHUUYECKHX YCTPOMCTB C ONOPOH Ha HX
onucaHus (B TOM YHCIIC: CHHJOMETp, JATYMKH IIOJIOKECHUS, PACCTOSHHUS M YCKOPEHHUS, PaKeTa, 9XOJIOT, OYKH,
HepHCKoII, (hOTOANapaT, ONTHIECKHUE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, kKamepa BuibcoHa), Mcnonb3ys 3HaHUs
0 CBOMCTBaX (M3MYECKUX SBICHUN M HEOOXOIUMbIE (PH3HMUECKHE 3aKOHOMEPHOCTH;

—MUCII0JIb30BaTh CXEMBI U CXEMAaTHYHbIC PUCYHKH N3yYEHHBIX TEXHHUYECKHUX YCTPOICTB, H3MEPUTEIBHBIX IPHOOPOB
Y TEXHOJIOTMYECKHUX IIPOLECCOB NPH PELICHNH yueOHO-IPaKTHYECKUX 3a/ad; ONTHYECKHE CXEMBbI JUIS TIOCTPOCHUS
M300pakeHHH B IIJIOCKOM 3epKajie U COOMparoIie JInH3E;

—IpPHUBOJUTH IPUMEPBI/HAXOJUTH HHPOPMALIMIO O IPUMEpax MPAKTHIECKOT0 UCTIONb30BaHMs (PU3HUECKUX 3HAHUH B
TTOBCETHEBHON JKWU3HW HJIs oOecriedeHus] O€30TMacHOCTH MpH oOpalieHnd ¢ TpudopaMu W TEXHUICCKUMHU
YCTPOHCTBaMU, COXPaHEHHUS 310POBbs M COOJIIOICHUS] HOPM KOJIOTHYECKOT0 OBEJICHUS B OKpYXKaIOLIeH cpene;



—OCYILIECTBIISATh OUCK UH(OpMAaLUK (GU3HIECKOr0 COAEPkKaHUs B ceTH MIHTEpHET, CaMOCTOSATEIbHO (HOPMYIIHPYS
TIOMCKOBBIH 3aPOC, HAXOAUTH ITyTH ONPEIEIICHHS I0CTOBEPHOCTH ITOJyYEHHOH HH(POPMAIK HAa OCHOBE HMEIOIIIUXCSI
3HAHUH U JONOJIHUTENIBHBIX HCTOYHHUKOB;

—MUCII0JIb30BaTh IIPYU BHIIOJIHEHUH yUeOHBIX 33/IaHUi HayYHO-TIOIYJISIPHYIO JINTEPATYPy (PU3NYECKOTO COEPKAHUS,
CIpaBOYHBIC MaTEPHAIIBI, PECYPCHI CeTH MIHTEepHET; BiaaeTh NpUEMaMu KOHCTIIEKTUPOBAHUS TEKCTa, IPpeoOpa3oBaHus
WHGOPMALINHU U3 OJHOW 3HAKOBOU CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIEC IINCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaNnH N3 HECKOIBKUX HCTOYHUKOB
(DU3MUECKOTO  COAEPXKAHUS, IyONMYHO TPEACTAaBIATh PpE3yIbTaThl INPOSKTHOM WM  HCCIIEA0BATEIBCKON
JEATEIFHOCTH; IIPX 3TOM IPaMOTHO HCIIOIb30BaTh N3Y4YEHHBIH MOHATHHHBIHN alliapaT n3y4aeMoro paszena (Gu3nuKu 1
COIPOBOXKIATH BEICTYIUICHHE IIPE3CHTALUEH C yUETOM OCOOCHHOCTEH ayINTOPHH CBEPCTHHKOB.

IMoypouHoe muaHupoBaHue no ¢pusuke B 7 Kjiacce
2023-2024 y4yeoHblii roa

Ne /i Hara Coneprxanue MaTepHaia Komuuect
BO 4aCOB
BBenenue (4 yaca)
1 Uro nzyuaet ¢puznka? Hekoropeie pu3nuecKkue TEpMUHEI. 1
2 HaGmonenus u onbiTel. duznueckue BennduHbL. M3mMepenue 1
(hU3NUECKUX BEJINYKH.
3 TouHOCTB M TOTpEeTHOCTh U3MepeHus1. Ou3nKa 1 TEXHUKA. 1
4 JlabopartopHas pabota Ne 1 «OmpeneneHne 1eHbl TeIeHUs 1
HM3MEPUTEITHLHOTO MPHOopay
IlepBoHaYabHBIE CBEAEHHUS 0 CTPOEHUM BellecTBa (6 4acoB)
5 Crpoenue BemecTBa. Mosekyibl. BpoyHOBCKOE TBIKEHUE. 1
6 JlaboparopHas padota Ne 2 «OrnpenesieHre pa3MepoB MajIbIx 1
TE»
7 JIB>KeHNE MOJIEKYIL. 1
8 BzaumoneiicTBue MOJIEKYI. 1
o) ArperatHelie cocTOsTHUS BerecTBa. CBOICTBA Ta30B, KUIKOCTEH 1
Y TBEPJBIX TEJ.
10 Hrorosoe noBTOpEeHHE. 1
B3aumopeiicTBue e (23 yaca)
11 Mexanndeckoe ABrkeHUe. PaBHOMepHOE 1 HepaBHOMEPHOE 1
JIBH)KCHHE.
12 CxopocTb. EnuHHIBI CKOPOCTH. 1
13 Pacuer nyTu 1 BpeMeHU ABUKEHUS. 1
14 Huepus. 1
15 B3aumogeiicTBue Teun. 1
16 Macca tena. Enununel Macesl. MI3smepenue Maccel Tena Ha 1
Becax.
17 JlaGopaTtopnas pabota Ne 3 «M3mepenne Macchl Tena Ha 1
PBIYQKHBIX BECaX»
18 [InoTHOCTH BelecTBa. 1
19 JlaboparopHas padota Ne 4 «3mepenne oobema Tenay. 1
JlaboparopHas padota Ne 5 «OmnpenencHue IIOTHOCTH
TBEPJOTO TeJa»
20 Pacuer macchl 1 00beMa Tella 1o €ro IIOTHOCTH.
21 Pemenue 3anauq.




22 KonTpoabnnast padora Ne 1 mo remam «Mexann4eckoe 1
JBHKeHHe», «Macca», «IIJ10THOCTH BelecTBa

23 Cuna. 1

24 SIBnenue Tarorenus. Cua TSHKECTH. 1

25 Cuna ynpyroctu 3akoH I'yka. 1

26 Bec tena. Enununpst cuibl. CBsI3b MEXIY CHIIOHN TSKECTH U 1
MaccoM Tena.

27 Cuna TsKeCTH Ha IPYTHX IUIaHeTax. 1

28 Hunamometp. JlaboparopHas padora Ne 6 «I'pagupoBanue 1
NIPYXUHBI U U3MEPEHHUE CUII JUHAMOMETPOM»

29 CrnosxeHue IByX CHJI, HATIPABJICHHBIX 110 OJHON MPAMOIA. 1
PaBHOnelicTBYIOIIAS CHIL.

30 Cuna tpenus. TpeHue noxost. 1

31 Tpenue B mpupoxe u Texuuke. Jlaboparopras padora Ne7 1
«M3Mepenue cuibl TPEHUsI CKOJIBXKEHUS M CHJIBI TPEHHUS
KAa4yeHUs C IOMOIIbI0 TUHAMOMETPa»

32 Hrorosoe noBropeHue 1

33 KonTtpoannas padota Ne 2 no teme «Cuiabpy 1

JlaBJieHue TBePABIX TeJl, JKUAKOCTel U ra3oB (21 yac)

34 JaBnenue. EquHUILI 1aBICHUS. 1

35 Crnoco0Obl yMEHbIIEHHS U yBEIUYEHUS JaBICHHUSL. 1

36 Hasnenue rasa. 1

37 Ilepenaya naBneHus XKUIKOCTAMHY U razaMu. 3akoH Ilackais. 1

38 JlaBnenue B )KUAKOCTHU U ra3e. Pacuer qaBneHus )KUAKOCTH Ha 1
JTHO M CTEHKHU COCYJa.

39 Pemenne 3anau 1

40 CooOrmaromuecs: cocysl. 1

41 Bec Bo3nyxa. ATMocdepHOe naBieHuMe. 1

42 Uzmepenne atmocdepHoro nasienus. OnbiT Toppuuenim. 1

43 BapomeTtp-aneponn. ATMocdepHOe 1aBIeHHE Ha Pa3IndHbIX 1
BBICOTAX.

44 MaHoMeTpbl. 1

45 IopmHeBol >KUAKOCTHBIM Hacoc. I'mapasimdeckuil mpecc. 1

46 JleiicTBHe )KMIKOCTH U Ta3a Ha OTPY>KEHHOE B HUX TENO. 1

47 Kounrpoannas pabora Ne 3 «/laBjieHue TBepAbIX Tell, 1
JKMIKOCTEH M ra3oB»

48 3axkoH Apxumena. 1

49 JlaboparopHas padota Ne8 «OmnpeneneHue BHITAIKUBAIOLIECH 1
CWJIBL, ACUCTBYIOIIEH HA IIOTPY/KEHHOE a JKUJKOCTh TEJION

50 IInaBanue Tell. 1

51 Pemrenue 3amad Ha cuimy Apxumena 1

52 JlaGopaTtopHas pabota Ne 9 «BrlssicHeHHE yCIIOBUH TIIaBaHUS 1
TeJIa B )KUJIKOCTI

53 [InaBanue cynos. BozngyxonnaBaHue. 1

54 Konrtpoabsnas pabora Ne 4 «3akoH Apxumena» 1

Pa6Gora u MomHOCTh. JHeprus. (14 yacoB)
55 Mexannueckast padota. EnuHuisr paboThI. 1
56 MoiHocTs. EQuHUITEI MOIITHOCTH. 1




57 IIpocteie Mexanu3mbl. Peryar. PaBHOBecHe cuil Ha pelyare. 1
58 MOMEHT CHIIBL. 1
59 Peryaru B TexHuke, ObITy U Ipupoge. JlabopatopHas padota Ne 1
10 «BplsicHEeHHE YCIOBUs PABHOBECHS phIUara
60 brnoku. «30510T0€ NPaBUIIO» MEXAaHUKU. 1
61 Pemenne 3anau 1
62 Lentp TsDKECTH. 1
63 VYcnoBus paBHOBECHS TEIL. 1
64 Koa¢hduuueHT nonae3Horo 1eicTBHA MEXaHU3MOB. 1
Jlaboparopnas padota Ne 11 «Onpenenenue KI1J] npu noabeme
TEJIA 110 HAKJIOHHOM MJIOCKOCTID
65 Oneprus. IloTeHnManpHas 1 KHHETHYECKAs SHEPTHUsl. 1
66 [IpeBpamienue ogHOTO B2 MEXaHUYECKON SHEPTHH B IPYTOil 1
67 KonTtpoannas padora Ne 5 «Mexanu4yeckas padota u 1
MOIIHOCTb. IIpocThie MeXaHU3MbD)
68 [ToBTOpHUTENTHEHO-0000IIAOININ YPOK IO KYypCY (DM3HUKH B 7 1
KJ1acce
IMoypouHoe miaHupoBanue no pusmnke B 8§ Kiaacce
2023-2024 yueoublii roa
Nen/m | Nen/mm ConeprxkaHue MaTepuaja Konuuect
B
( BO 9aCoOB
TJIaBe)
TenoBble aBJeHUs (23 yaca)
1 Temnnosoe aBmxenue. Temnepatypa. BHyTpeHHss dSHEPrHUs. 1
2 CriocoObl N3MEHEHUS! BHYTPEHHEH SHEPTHH. 1
3 Bugp! Treronepenauu. TemaonpoBoJHOCTb. 1
4 Koneexuus. M3myyenne. 1
5 KonnaecTBo TernoTsl. EAnHNLBI KONMHYecTBa TEIIOTHI. 1
6 VY nenbHas TEIIOEMKOCTb. 1
7 Pacuer xonn4ecTBa TEIIOTHI, HEOOXOAUMOTO AJIsl HArPEeBaHUS 1
JUI HarpeBaHMsl TeJla WM BBLIEISIEMOr0 MM IIPU OXJIAXKICHUU.
8 JlaGoparopnast pabota Ne 1 «CpaBHEeHHE KOJIMYECTB TEIIOTHI 1
IIPY CMEUIMBAHUM BOJIbl PA3HOM TeMIIEpaTypbl»
9 JlabGopaTtopHast pabota Ne 2 «M3mepeHne yaenpHOi 1
TEIUIOEMKOCTH TBEPAOrO TENa
10 OHeprus TOIUIMBA. Y IeIbHASA TEIUIOTA CTOPaHHUS. 1
11 3aKOH COXPAaHEHM U NIPEBPALLEHHS SHEPTUY B MEXaHHYECKUX U 1
TEILIOBBIX IIPOLIECCAX.
12 KonTtpoubnast pabora Ne 1 «Pacyer kosim4ecTBa TemI0TbD 1
13 ArperaThsle cocTosHUS BenlecTsa. [InaBneHue u orBepaeBanue. 1
14 I'pacuk mnaBneHus U OTBEPAEBAHUS KPUCTAIMYECKHUX TEIL. 1
Y aenpHas TEIUIOTA IUIABJICHUSL.
15 Pemenne 3amauy. 1
16 Hcnapenne. HacpleHHbIM 1 HEHACHIILEHHBIH ITap. 1

Konnencanus. ITornoiienre 3HEpruu Npy UCIIApeHUN
>KUJIKOCTH U BBIJICJICHUH €€ MPU KOHACHCAIIMU Tapa.




17 Kunenue. ¥ nenpHas Temnora napooOpazoBaHus U 1
KOH/ICHCALIUH.
18 Pemenne 3amau. 1
19 BrnaxnocTts Bo3yxa. CriocoObl onpeiesieHus BIaKHOCTH 1
Bo3ayxa. JlabopaTopHas padbota Ne 3 «M3mepeHue BIaxXHOCTH
BO3/lyXa»
20 Pabora raza u mapa npu pacmpeHun. JBUratenb BHyTPEHHETO 1
Cropanusl.
21 [Maposas TypOuna. KI1/] TermnoBoro apurarens. 1
22 KonTpoubnast pabora Ne2 «M3meHeHHne arperaTHbIxX 1
COCTOSIHMI BelleCTBA»
23 Htorosoe noBTOpEeHHUE MO pa3Aciy. 1
JuieKTpUYecKHe siBjieHusa (29 v)
24 DIeKTpu3aIys Tell IPH CONPUKOCHOBeHNH. B3anuMonelicTere 1
3apsHKEHHBIX TEL.
25 OIEKTPOCKOIL. DIEKTPHYECKOE IOJIE. 1
26 OOBsICHEHUE NEKTPUUECKUX SBICHU. 1
27 [IpoBOHUKM, TOITYIIPOBOJHUKA U HETPOBOJHUKH 1
DIIEKTPUYECTBA.
28 OnexTpuyeckuii TOK. MCTOYHMKY 3JIEKTPUYECKOTO TOKA. 1
29 ONEKTpHUYECKast LENb U €€ COCTABHbIE YaCTH. 1
30 ONeKTpUYECKUH TOK B MeTalnax. JIeHCTBHUA JIEKTPHYECKOTO 1
Toka. HanpapieHue 3JeKTpHu4ecKoro ToKa.
31 Cwuna Toka. EqunuIe CHIIBI TOKA. 1
32 Awmrniepmetp. M3mepenue cunbl Toka. JlaboparopHas pabora Ne 1
4 «C6opkKa dIeKTPUUECKON LIETU U U3MEPEHHE CUIIBI TOKA B €€
Pas3IMYHBIX YYaCTKAX)»
33 OneKTpuYecKoe HanpsuKeHue. EMHUIBI HaITpsKeHUS.
34 Bonbrmerp. M3mMepenne HanpsixkeHus. 3aBUCMMOCTD CHIIBI TOKA
OT HaNPSKEHHUS.
35 ONEKTPUYECKOE CONIPOTUBIICHUE ITPOBOJAHUKOB. EnHMIBI 1
COIPOTUBJICHHUE.
JlaGoparopnas padota Ne 5
«M3mepeHne HaNpsHKEHUs Ha Pa3IMYHBIX y4acTKax
DIIEKTPUYECKOM 1IETN»
36 3akon OMa JuIs y4acTKa LIenu 1
37 Pacuer conpoTHBIeHs NPOBOIHUKA. Y IENBEHOE 1
COIPOTUBJICHUE
38 Pemenue 3amau 1
39 Peocrartsl. JTabopatopnas padoTsl Ne6 « PerynupoBanue cuibt 1
TOKa PEOCTATOMY.
40 JlabGopaTtopHast pabota Ne7 « U3mepenne conpoTUBICHUS 1
IPOBOJIHMKA IIPY TOMOIIY aMIIEPMETPA U BOJILTMETPA»
41 [TocnenoBarenbHOE COCTMHEHHE TPOBOAHUKOB 1
42 [TapamiensHO€E COEIMHEHHE TIPOBOJHUKOB 1
43 Pemenue 3anau 1
44 KonTpoubHast pab6ora Ne 3 « DieKTpru4ecKkHii TOK» 1
45 PabGoTta 1 MOIIHOCTB 27IEKTPUYECKOTO TOKA 1
46 EnuHuIp1 paboThl 2JIEKTPUYECKOrO TOKA, IPUMEHIEMBIE Ha 1

npaktuke. JlabopaTopHas pabota Ne§ « M3mepeHnss MOIITHOCTH
1 pa0OThI TOKA B dJCKTPUICCKON JIAMITE)




47 HarpepaHue MpoBOJHHUKOB 3JIEKTPUUECKUM TOKOM. 3aKOH 1
Jxoyns-Jlenia
48 Konnencarop 1
49 Jlamna HakanuBaHUA. DJIEKTPUYECKHE HarPEBaTEIbHbIE 1
npubopsl. KopoTkoe 3aMblkaHue, IPEAOXPaHUTEIH
50 Pemenue 3anau. [loBropenue. 1
51 Konrpoubnast pabora Ne 4 « Pabora 1 MOIIHOCTH 1
31EeKTPUIECKOI0 TOKA»
52 HTorosoe NOBTOPEHHUE T10 PA3JEIY. 1
IJEKTPOMATI'HUTHBIE ABJIEHUA ( S4)
53 MarHuTHO€ 1I0JI€ . MATHATHOE ITI0JIE NIPSAMOTIO TOKA. 1
MarauTHsle TMHAN
54 MaruuTHOE 10JIE KaTyIIKH € TOKOM. DJIEKTPOMAarHuThl U UX 1
npuMeHenue. Jlaboparophas padorta Ne 9 « Coopka
JJIEKTPOMArHHUTA M UCIIBITAHUE €r0 NEHCTBUD)
55 ITocTossHHBIE MarHUTBL. MarHUTHOE MOJIE MOCTOSAHHBIX 1
MarHuToB. MaruutHoe nosue 3eMIH.
56 JeiicTBUA MarHUTHOTO T0JI Ha MPOBOJHUK C TOKOM. 1
Onekrpuyeckuii npurarens. JlabopaTopHas padorta Ne 10 «
I/I3yqu1/Ie QJICKTPUYCCKOI'0 ABUTATECIIA ITOCTOAHHOT'O TOKA
( HA MOJIETH)»
57 HTorosoe NOBTOPEHHUE I10 PA3IEIy. 1
CBETOBBIE SABJIEHUS (114)
58 Hcrounuku ceera. PacipocTpaneHune cBeta 1
59 BuanMmoe nBmkeHNe CBETHI 1
60 OtpakeHue cBeTa. 3aKOH OTPaXXEHUE CBETa 1
61 IIpenomienue cBera. 3aKOH MPETOMIICHHS CBETa 1
62 JIun3el. Onrudeckas cuiia JUH3a. 1
63 N306pakeHue, 1aBaeMoii JINH301. 1
64 JlaGoparopnast pabota Ne 11 « Ilonmyuenue n3obpaskeHue npu 1
HOMOIIY JIMH3)»
65 Pemenne 3amad. mocTpoeHue n300paxeHuH, OMyUYEHHBIX C 1
HIOMOIIbIO JIUH3
66 I'nas u 3peHune. ToroBoe NoBTOpPEHUE. 1
67 Hrorosas KoHTpOIbHAsA paboTa. 1
68 [ToBTOpUTETHEHO-0000IIAIOIIHI YPOK IO Kypcy (DHU3UKH B 8 1
KJacce
IloypouHoe mianupoBaHue 1o gpusnke B 9 Kiacce
2023-2024 y4yeOHblii roa
Nem/m | Ner/m ConeprxkaHue MaTepuaja Konuuect
(2 BO 4acOB
TJ1aBe)

3AKOHBI B3BAMMOJAENCTBHUA U AIBUKEHUS TEJI (38 Y)

Marepuanpaas Touka. Cucrema oTcueTa.

[Iepememienmue.

OHpe,I[eJ'ICHI/IC KOOpAWHATHI ABIKYIICTOCA TCJa.

HCpeMCH_IeHI/IC npu HpHMOHHHeﬁHOM PaBHOMCPHOM JABUKCHUMU.

Ol WIN|F-

TIpsimonuHeiHOE paBHOYCKOPEHHOE ABUXKEHUE. Y CKOPEHHUE.

e I




6 CxopocTh IPSAMOJIMHENHOTO PABHOYCKOPEHHOTO IBUKEHHUSL. 1
7 I'paduk ckopocTu. 1
8 Ilepemenienne npu NpsIMONUHENHHOM PaBHOYCKOPEHHOM 1
JIBUKEHHH.
0 IlepemenieHue Tena npyu NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM 1
JBIDKEHUH 0€3 HaualbHOM CKOPOCTH.
10 Pemenne 3anau Ha nepemeleHue Tea Mpy NpsIMOIMHEHHOM 1
PaBHOYCKOPEHHOM JBM)KEHHH 0€3 HauaJIbHOW CKOPOCTH
11 Jlaboparopnas padota Nel«lccrenoBanne paBHOYCKOPEHHOTO 1
JBIDKEHHsI 03 Ha4aJIbHOM CKOPOCTI
12 KonTpoasnas padora Ne 1 «IIpsamonuneiinoe 1
PAaBHOYCKOPEHHOE IBHKEHH e»
13 OTHOCUTENBHOCTD ABMKEHUSI. 1
14 NHepruanbHble CUCTEMBI OTCUETA. 1
15 Ilepsblit 3akoH HeloTOHA. 1
16 Bropoii 3akon HeroTona. 1
17 Tperwnii 3axoH HproToHAa. 1
18 Pemenue 3ana4 Ha IpUMEHEHHE TPETHETO 3aK0Ha HproToHa 1
19 Konrpoubnas padora Ne 2 «3axonsl HeroToHa» 1
20 CBoOoaHOE MaficHUE Te. 1
21 JBmwkenue Tena, OpOIICHHOTO BEPTUKAIBLHO BBEPX. 1
22 HesecomocTs 1
23 Jlaboparopnast pabora Ne 2 «3mepenne yckopeHHs 1
CBOOOJTHOTO MaJICHUS»
24 3aKOH BCEMUPHOT'O TATOTCHUS. 1
25 Pemenue 3a7a4 Ha MpUMEHEHNE 3aKOHA BCEMHUPHOTO TSATOTEHHUS 1
26 VYckopeHne cBOOOIHOTO MajieHns Ha 3eMile U APYyTHX HeOeCHBIX 1
Tenax.
27 Cuna ynpyroctu. Cuna TpeHHs. 1
28 ITpAMonMHENHOE ¥ KPUBOINHEWHOE IBIKCHHE. 1
29 JIBHKEHNUE Tea 110 OKPYKHOCTHU € TIOCTOSIHHOM 110 MOJTYJIIO 1
CKOPOCTBIO.
30 Pewienue 3aay no KUHEMaTHKE 1
31 HckyccTBEeHHBIE CITyTHUKH 3EMIIH. 1
32 KonTpoabnas padora Ne 3 «3aK0oH BCeMHPHOIO TATOTEHHS. 1
JIBHIKeHMe Tesla 1Mo OKPYKHOCTH. M cKycCcTBeHHBIe CITYTHHKH
3emun»
33 Nmmynbe Tena. 3aKk0H COXpaHEHUS UMITYJIbCA. 1
34 PeaxtuBHOE nBUKEHME. PakeTsl. 1
35 Pabora cuiel 1
36 [loTeHnnanbHas 1 KNHETUYECKAsk SDHEPTHUA 1
37 3aKOH COXPAHEHUS MEXaHUUECKOMN SHEPruH. 1
38 KonTpoabhas padora Ne 4 «3aKoHBI COXpaHEHHS HMITYJIbCA. 1
3aKoH cOXpaHEeHHs JHEPrUN»
MEXAHMYECKHUE KOJIEBAHHUSI. 3BYK (16 Y)
39 Koneb6arensHoe neuxenne. CBoOOIHbIE KOJIEOaHHUS. 1
40 BennunHbl, XapakTepu3yronye KojaedaTeabHOe IBIKEHUE. 1
41 I'apmonnyeckue KonebaHus 1




42 Pemenue 3ana4 Ha onpeecHUE BEIUYNH, XapaKTePU3YIOIHUX 1
K0J1e0aTeJIbHOE IBIKEHHUE

43 JIabopaTopHas padota Ne 3 «lccnenoBaHue 3aBUCHMOCTH 1
HepHOo/ia U YaCTOThI CBOOOIHBIX KOIeOaHUH MasTHUKA OT
JUIMHBI €r0 HUTH»

44 3atyxatomue Konaebanus. BeiHyKeHHBIE KOEOaHNUs. 1

45 Pe3onanc. 1

46 Pacnpoctpanenue xonebanuii B cpene. BonHsI 1

47 Juna BonHbL. CKOPOCTh PacIpOCTPAHEHMs BOJIHBI. 1

48 Hcroynuky 3ByKa. 3ByKOBbIE KOJleOaHUs 1

49 Bricorta [TeMOp] 1 TPOMKOCTB 3BYKa. 1

50 Pacnpoctpanenue 3Byka. 3ByKOBBIE BOJIHBI. 1

51 OtpakeHue 3ByKa. 3ByKOBOW PE30HAHC. 1

52 Pemenue 3anaq no teme «MexaHnueckue KoneOaHus U BOJIHBI. 1
3BYK»

53 Konrpoubnas padora Ne 5 «MexaHn4yeckue KoJje6aHus 1 1
BOJIHBL. 3BYK»

54 HUtoroBoe noBTOpEHUE. 1

IJEKTPOMAI'HUTHOE I1OJIE (20 4)

55 MarnuTtHOe 1noJe. 1

56 HarmpaBieHue Toka U HallpaBJIeHUE JIMHUN €r0 MarHUTHOIO 1
OJISL.

57 OO0Hapy»KeHHe MarHUTHOTO IOJIS 10 €r0 AEHCTBUIO Ha 1
anekTpudeckuil Tok. IIpaBuio 1eBoi pykH.

58 WHayKuys MarHuTHOTO T1OJISL. 1

59 MarsuTHBIN TOTOK. 1

60 SIBiieHUE IEKTPOMArHUTHON MHAYKIIUHU. 1

61 JlaGoparophast pabota Ne 4 «3yuenune siBieHus 1
3JIEeKTPOMAarHUTHONW UHYKLIUU

62 Hamnpasnenue unnykuuoHHoro toka. IIpasuno Jlenna. 1

63 SIBiieHrE CaMOMHTYKIIVH. 1

64 ITony4yenue u nepegayda 3MEKTPUUECKOrO TOKA. 1
Tpauchopmarop.

65 ONEKTPOMAarHUTHOE MOJIE. 1

66 OJEeKTPOMarHuTHbIE BOJIHBI. 1

67 Konebarenpubiif KoHTYp. [lomydenue a7eKTpoMarHuTHBIX 1
KoJIeOaHuil.

68 [IpuHUIMIIBI paAMOCBA3H U TEIEBUACHUS. 1

69 ONeKTpOMarHuTHas IPUpPOJa CBETA. 1

70 IIpenomnenue ceera. GU3NIECKUI CMBICH TOKA3ATEIS 1
IPEIOMIICHHUS.

71 Hucnepcus csera. Lpera Ten. 1

72 Tumnel ontuueckux cnekTpos. Jlabopatopnas pabora Ne 5 1
«HaO:mrofienne CIyIomHOr0 1 JIMHEHYaToro CreKTpoB
UCITyCKaHMS»

73 KonTpoabHas padora Ne 6 «1eKTpOMarHuTHOE 1M0JIe» 1

74 HToroBoe NoBTOPEHHE. 1
CTPOEHHME ATOMA U ATOMHOI'O AAPA (19 4)

75 ‘ PanroaxTrBHOCTE. MOI€IIN aTOMOB. 1




76 PanuoakTuBHBIE IPEBpalIEHU] AaTOMHBIX A1€ED. 1
77 OKCIIepUMEHTAJIbHBIE METObI UCIIOIB30BAHUS YACTHULI. 1
78 M3MepeHne eCTECTBEHHOIO paIHalliOHHOrO ()OHA JO3UMETPOM 1
79 OTKpBITHE IPOTOHA I HEWTPOHA. 1
80 CoctaB aTOMHOTO s1pa. SInepHbIe CHIIBI. 1
81 Pemenue 3ana4 o TeMe cocTaB aTOMHOTO S7pa. 1
82 Oneprus cBs3u. Jedekrt macc. 1
83 Henenue snep ypana. Llennas peakuus. 1
84 JlaGoparopnast pabota Ne 6: «M3yuenue aeneHus sapa aroma 1
ypaHa 1o dororpaduu TPEKOB»
85 Snepusiii peaktop. IlpeoOpa3oBanne BHyTpEeHHEH YHEPTHH 1
aTOMHBIH SJep B DIEKTPUYECKYIO SHEPTHUIO.
86 AToOMHas SHEpreTrKa. 1
87 buonorndeckoe AeHCTBHE pafraluy. 3aKOH PagHOaKTHBHOTO 1
pacnaja.
88 JIaboparopHas paboTa Ne 7 «M3yueHue TpeKoB 3apsiKEHHBIX 1
JACTHI] IO TOTOBEIM (hoTOTrpadusiv)
89 TepmosinepHas peaxkuus. 1
90 Pemenne 3amau. 1
91 Konrpoabnas padora Ne 7 «CTpoenne aToMa 1 aTOMHOI0 1
aapa. McnoJb3oBaHHe JHEPTHH ATOMHBIX siiep»
92 Pemenue 3amau. 1
93 Utorosoe noBTopeHUE.
CTPOEHME M 3BOJIIOIIMS BCEJEHHOM (9 Y)
94 Cocras, cTpoeHue u npoucxoxaeHue ColHEeYHOH CHCTEMBI. 1
95 bonpime nnanetsl COTHEYHOM CHCTEMBI. 1
96 Mausie Tena COTHEYHOM CUCTEMBI. 1
97 Crpoenue, uznydeHue u 3pontonust ConHIa u 3Be3/1. 1
98 CrpoeHnue 1 3BONIIOLHSA BCEJICHHOM. 1
99 IToBTOpeHue. Pemenue 3agau 1
100 HToroBasi kOHTpoabHasi padoTa. 1
101 HTorosoe noBTOpEHHE. 1
102 [HoBTOopuTENHHO-0000MIAIONINH YPOK N0 KypCy (HU3HUKH B 9 1
KJ1acce

NegnncaH Lncbposom
BOACH10: Mpokonexkosa E.A.
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