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IMOSACHUTEJBHAA 3AIIMCKA

Conepxxanue I[Iporpammbl HampaBieHO Ha (GOPMUPOBAHUE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
y4almuxcs W OpraHU3aluio M3ydyeHus (PU3MKM Ha JIeATeIbHOCTHOW OCHOBE B Heil yuyuThIBaroTCs
BO3MOXXHOCTH TpenMera B peanmuzanuu  TtpeboBanmii  PI'OC  OOO K miaHUpyeMBIM
JIMYHOCTHBIM M METAIPEAMETHBIM pe3yjbTaraM OOYYEHMs, a TaKXe MEKIIPEIMETHbIE CBS3HU
€CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETOB HA YPOBHE OCHOBHOT'O OOIIEr0 00Opa30BaHUs

B nporpamme omnpenensitorcsi OCHOBHBIC eI HM3y4YeHHs] (U3UKH HA yPOBHE OCHOBHOTO OOIIIETO
o0pa3zoBaHus, INIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JIMYHOCTHBIC, METAIIPEAMETHEIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE)

[IporpamMa ycTtaHaBiIMBAaeT paclpeieieHne ydeOHOro Marepuaia 1o TojgamM oOydeHus: (1o
KJIaccaM), IpejiaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3Yy4YEHUsI TEM, OCHOBAHHYIO Ha JIOTHUKE
pa3BUTHUSL TMPEIMETHOIO COJEp)KaHUA U Yu€Te€ BO3PACTHBIX OCOOEHHOCTEH ydYalluxcs, a TakKxKe
NIPUMEPHOE TEMAaTUYECKOE IUIAHMPOBAHUE C YKa3aHUEM KOJIMYECTBAa YACOB HA HU3y4YEHUE KaKIOU
TEeMbl W TPUMEPHOM XapaKTEpUCTUKOW Y4eOHOW [ESITEIbHOCTH Y4YalllUXCs, pealM3yeMoul Ipu
HU3y4YEHUHU 3TUX TEM

[Iporpamma MoeT ObITH UCIIOJIB30BaHA YUUTEISIMHU KaKk OCHOBA JIJIL COCTaBJICHHSI CBOMX pabOouMX
nporpamMm [Ipu pazpaboTke padoueil mporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITH
YUYTE€HBI BO3MOXXHOCTH HCIOJIB30BAHUS DJICKTPOHHBIX (IIU(PPOBBIX) 00pa3OBaTEIBHBIX PECYPCOB,
SIBJISTFOLIIUX CS y4e0HO-METO/IMYECKUMU  MaTepuasiaMu  (MyJIbTUMEIUNHBIE  MPOrpaMMBI,
AJIEKTPOHHBIE YUYEOHMKH M 3aJaYyHUKH, JJIEKTPOHHbIE OUOIMOTEKH, BUPTyallbHBIE J1abOpaTopuH,
WTPOBbIE TPOTPAMMBI, KOJUIEKIIMU LHUQPPOBBIX 0Opa30BaTENIbHBIX PpECYpPCOB), peanu3yIOMNX
nunaktTudeckne Bo3MokHocTH UMKT, comepkaHme KOTOPBIX COOTBETCTBYET 3aKOHOJATEIHCTBY 00
oOpazoBaHUU

Pabouasi mporpamma He CKOBBIBA€T TBOPYECKYIO HMHULMATUBY YYHUTENEH M HOpeaoCcTaBisIeT
BO3MOYKHOCTH ISl peIM3allMU PAa3INYHbIX METOINYECKUX MOAXOJI0B K MPENnogaBaHui0 (PU3UKHU MPU
YCJIOBUM COXPAaHEHUs 00s3aTeIbHON YacTu CoAep KaHus Kypca.

OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O IIPEAMETA «PU3NKA»

Kypc ¢usukn — cucremooOpasyrommuii JIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX IIPEIMETOB,
MOCKOJIbKY (hU3WYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIIECCOB W SIBICHUN, M3Yy4aeMbIX XUMHEH,
OuoJiorueni, actpoHomuei u ¢pusndeckor reorpadueii Pu3nka - 3T0 TPEAMET, KOTOPBIA HE TOJBKO
BHOCUT OCHOBHOIl BKJIaJ] B €CTECTBEHHO-HAYUYHYIO0 KapTHHY MHUpa, HO U MNpPENOoCTaBiisieT Hauboliee
sICHbIE O0Opa3lbl MPUMEHEHUs HAYYHOIO METOJa MO3HaHUS, T € crnocol0a MOJydYeHUs TOCTOBEPHBIX
3HaHuil 0 mupe Hakonen, gusnka — 3TO HpeaMeT, KOTOPHIA Hapsly C JAPYTUMH €CTECTBEHHO-
HAay4YHBIMH MPEeIMETaMH JOJKEH JaTh IIKOJbHUKAM MpPEACTaBIeHUE 00 yBIEKATEIbHOCTH HAYyYHOTO
Hcclie- IOBaHUs U PaJIOCTH CAMOCTOSATEILHOTO OTKPBITHSI HOBOTO 3HAHUS

OnHa U3 rIaBHBIX 3371a4 (PU3HUYECKOro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHusl COCTOUT B
(hopMHpOBaHUM E€CTECTBEHHO-HAYYHOH T'PaMOTHOCTH M HHTEpeca K HayKe y OCHOBHOW MaccChl
o0yuaro- IIUXCs, KOTOpble B JajbHEWIIeM OyAyT 3aHsAThl B CaMbIX pa3HO- oOpa3HbIX cdepax
nesatenbHOCcTH Ho He MeHee Ba)kHOU 3ajjaueild SIBJISICTCS BBISIBICHHE M MOJTOTOBKA TaJTaHTIMBBIX
MOJIOJBIX  JIIOJIeM 11 MpOAOJDKEHUsT oO0pa3oBaHUs U JajbHeHmen npodeccuoHaIbHON
NEeATEeTbHOCTH B O0JAacTH €CTECTBEHHO-HAYYHBIX HCCIEAOBAaHMN M CO3/ITaHUM HOBBIX TEXHOJIOTHI
CornacHo MHpPUHATOMY B MEXIyHapOJHOM cooOliecTBe onpeneneHuto, «EcrecTBeHHO-Hay4Hast
IPaMOTHOCTh — 3TO CHOCOOHOCTh YEJIOBEKa 3aHMMAaTh AKTHUBHYIO TPAXAAHCKYIO MO3MIUIO IO
00I1IeCTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro TOTOBHOCTH
WHTEpPECOBAThCSI €CTECTBEHHO-HAyYHBIMM HJesiMH HaydHO TIpaMOTHBI YENOBEK CTPEMHTCS
y4acTBOBATh B apI'yMEHTHPOBAHHOM OOCYXJICHUHU MPOOIJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKam
Y TEXHOJIOTHSIM, YTOTPEOyeT OT HEro CiIeayIoIUX KOMIIETeHTHOCTEH:

—Hay4YHO OOBSICHATH SIBICHUSI,

—OIICHUBATh U MMOHUMAaTh OCOOEHHOCTH HAy4YHOTO MCCIEAOBaHUS,

—HWHTEPNPETUPOBATh JaHHBIE U HCIOJIH30BaTh HAy4YHbIC JI0KA3aTeIbCTBA ISl TIOIYyYECHUS
BBIBOJOB»

N3ydenne pu3nKu ciocOOHO BHECTH PEIIAIONINN BKJIAJ B (POPMHPOBAHUE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOyYalomuXCs



LEJN N3YYEHUA YVUEBHOI'O ITIPEJAMETA «®U3UKA»

Henu n3ydenust GU3MKU HA yPOBHE OCHOBHOTO 00111er0 oOpa3oBaHus omnpezeiacHsl B Konmnenun
npenojaBaHus y4eOHOro npeaMera

«Duzuka» B 00pa3oBaTeNbHBIX oOpraHusanusax Poccuiickoit ®@eneparuu, peanu3yrONIUX
OCHOBHBIE  00II€00pa3oBaTeNbHBIE  IPOrpaMMbl,  yTBEepkAEHHON  pemenueMm  Kosuterun
MunmncrepctBa npocsetienus Poccuiickoit denepanuu, mpotokos ot 3 nekadbps 2019 r Ne [TK-4BH

Lenu n3ydennst Gpu3nKu:

—TpUOOpPETEHUE HHTEPECA U CTPEMIICHUS O0YyYaIOINXCs K HAY9HOMY H3YYE€HHUIO IPUPOJIHI,
pa3BUTHE HX HWHTEJICKTYIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE  TPEACTaBICHWA O  HAydyHOM  MeETOoAe TMO3HaHUs U (QopMHpoBaHUE
HCCIIE0BATEIHLCKOTO OTHOIICHUSI K OKPY>KAIOIIUM SIBJIe- HUSIM;

—dopMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa HM3YUYCHUs] OCHOB CTPOCHUS
MaTepuu U QyHAaMEHTAILHBIX 3aKOHOB (DM3UKHU;

—bopMHupOBaHUE TIPEJACTABICHUA O POJIM (U3UKU IS PA3BUTHSA JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTH;

—pa3BUTHE NPEACTABICHUN O BO3MOXHBIX chepax Oyayiieil nmpodeccrnoHalIbHON
NeSATeIbHOCTH, CBA3aHHOU ¢ (PU3UKOH, MOJro-TOBKA K JaJIbHENUIIIEMY 00yUYEHHUIO B 3TOM
HampaBjieHnH JlocTrKeHne 3TUX 1ejield Ha YPOBHE OCHOBHOTO O0IIero oopa3oBaHUs
obecrieunBaeTcsl pelieHUeM CIEIYIOIMMX 3a/1a4:

—npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHHM BEIIECTBA, O MEXAaHWYECKUX, TEIUIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—NpuOOpEeTEeHNe YMEHUN OIMUCHIBaTh U OOBACHATH (PU3HUYECKHE SIBIICHHS C HMCIIOJIb30BAHUEM
MOJIyYE€HHBIX 3HAHUIA;

—OCBOCHHME METOJO0B PELICHUS MPOCTEHIINX pacdyE€THBIX 3aJa4 C MCIOJIb30BaHUEM (PU3HUYECKUX
MO/IeJIel, TBOPUYECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 3a]1a4;

—pa3BUTHE yMEHUU HaOMIoAaTh MPUPOIHBIC SIBJICHUS U BBINOJHITH OIbITHI, JaOOpaTOpPHbBIE
paboThI ¥ SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX MPUOOPOB;

—oOcBOoeHHE TIpUEMOB paboTel ¢ wHpoOpMammern GU3NIECKOTO COJEepIKaHus, BKIFOYast
UH(POPMAIIMI0O O COBPEMEHHBIX HOCTHKEHUAX (DU3UKHU; aHAJIU3 U KPUTHYECKOE OIEHUBAHHE
nHpOpMaIIu;

—3HAKOMCTBO cO cdepamMu NpodecCHOHATBLHON ESITEIbHOCTH, CBSI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMHU TEXHOJIOTHUSIMU, OCHO- BAaHHBIMH Ha JOCTMKEHUAX (PU3UYECKOI HAYKHU

MECTO YYEBHOTI O IIPEAMETA «®PU3NUKA» B YHEGHOM ITJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisiercss o0A3aTeNbHBIM IIPEAMETOM Ha YPOBHE
OCHOBHOTrO 0061miero obOpazoBanus JlanHas mporpamma IMpeaycMaTpuUBaeT Hu3yueHHe (UMK Ha
0a30BOM ypoB-HE B 00bEMe 238 4 3a Tpu roja oOydeHHs mo 2 4 B HeAedo B 7 M § Kiaccax
u 1o 3 4 B HeAeno B 9 kitacce B TemaTnueckoMm miiaHUpOBaHUU Uil 7 U 8 KIIacCOB MpeAIonaraeTcs
pe3epB BpEMEHU, KOTOPBI YUHUTEIh MOXET HCIIOJIb30BaTh II0 CBOEMY YCMOTpPEHHIO,a B 9 kiacce
— TIOBTOPUTEIHHO-0000IIAIOIINI MOAY T



COAEPKAHUE YYEBHOI'O IIPEAMETA «DPU3UKA»

7 kaacc
Pa3jen 1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAIOIIEr0 MUpPa

dusnka — Hayka O npupone SBineHus npupoasl (MC]-) dusuyecKkue SBJIICHUA:
MEXAaHUYECKUE, TENJIOBbIE, AJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBbIE

®dusznueckue BeauuuHbl M3mepeHue ¢usnmueckux BeauuuH @Dusndyeckue nOpuOOphI
[TorpemnocTts n3sMepeHnt MexayHapoaHas cucTeMa €qUuHUL]

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKU U3y4daroT npupony EcrecTBeHHO-Hay4yHbI METOJ
MO3HaHMs: HaOJIIOEeHHUE, IOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHUE I'MIIOTE3, SKCIIEPUMEHT 10
MpO- BEPKE TUIIOTE3, OOBsICHEHHE HalJrogaeMoro siBiieHus Onucanue GU3NYECKUX SIBICHUM C
IIOMOIILIO MOJIeJIeH

Hdemoncmpauyuu

1 Mexanuueckue, TeII0BbIE, IJEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SBJICHUS

2 ®Ousnyeckue MpuOOPHI U MPOoIeIypa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM U TU(PPOBHIM
npudopom

Jlabopamopnsie pabomst u onvimol

1 Onpenenenuve 1eHbI J€JIE€HUS IIKAJIbl U3MEPUTEIBLHOr0 Ipubopa

2 N3MmepeHne pacCTOSTHUN

3 HWsmepeHne 00bEMA )KUIKOCTH U TBEPIOTO Tejia

4 OmnpeneneHue pa3MepoB MajbIX TeJ

5 M3mepenue TemnepaTypsl IIpU IOMOIIM KMIKOCTHOTO TEPMOMETpa U JaTYMKa TeMIepaTypbl

6 IIpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bl: NAJBHOCTh MOJETA IIApUKA, ITYIIIEHHOIO
TOPU3OHTAIBHO, TEM OOJIBIIIE, YeM OOJIBIIIE BHICOTA ITyCKa

Pa3nen 2. [lepBoHayajbHbIEe CBedeHHUsI 0 CTPOEHHHU BelleCcTBa

Ctpoenue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl OINBITHI, JTOKa3bIBAIOIIUE AUCKPETHOE
CTpPOEHHE BEIlleCTBa

JIBm>kenne wyactul BeniectBa CBA3b CKOPOCTH JBW)XKEHUSI 4YacTHI C TeMIepaTrypoi
BbpoyHoBckoe nBwxkeHue, auddys3us BsanMoneiicTBHMe wYacTUI] BeLIECTBAa: MNPUTSDKEHUE U
OTTAJIKUBAHUE

ArperatHble  COCTOSIHMS BElllECTBA! CTpPOEHHUE rasos, KUIKOCTEH U TBEPIBIX
(kpucTauiM4yeckux) Tea B3auMocBs3p MexXay CBOMCTBAMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHneM OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIbI

emoncmpauyuu

1 HaGmroneHue OpOyHOBCKOIO IBH)KEHUS

2 Habmonenue nuddy3uu

3 HaGmronenue sBieHHH, OOBSICHSIOIIMXCA IPUTSDKEHUEM WM OTTAJKHBAHUEM 4YacTHI]
BelllecTBa

Jlabopamopnsvie padbomsl u onvimol

1 Ouenka quaMeTpa aToMa METOJIOM PsI0B (C UCIOIb30BaHUEM (hoTorpaduit)

2 OnbIThI 110 HAOIIOJIEHUIO TETVIOBOTO PACIIMPEHUS ra30B

3 OnbITH O OOHAPYKEHUIO JEUCTBHUS CUJI MOJIEKYJISIPHOT'O TIPUTSHKEHUS

Pa3znen 3. /IBu:keHue u B3auMojaeilicTBHe TeJ

Mexannyeckoe naBuxeHne PaBHoOMepHOe M HepaBHOMepHoe aBukeHue Ckopoctb CpenHsis
CKOPOCTB IIPA HEPABHOMEPHOM JABHKEHUU Pacdyér myTu U BpeMEHU JABUKECHUSA

SIBnenne mHepnuM 3aKOH WHepLUU B3anmopaeicTBue Tel Kak MPUYMHA MU3MEHEHUS CKOPOCTHU
JIBWKEHUsI Telnl Macca kak Mepa MHepTHOCTH Tena llnoTHocTe BemiectBa CBsI3b IIJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BellleCTBA

Cuna kak xapakTepucTHKa B3aumonaencTBus Ten Cuna ynpyroct u 3akoH ['yka M3mepenue
CWJIbI C TIOMOIIIBIO TUHAMOMCTpPA SIBienune Tsarorenud U cuia TsHkectu CHUila TSDKECTU Ha APpyTrux



mwianerax (MC) Bec tena HeBecomocTs CiioK€HHE CHJI, HAIIPABJIEHHBIX IO OJHOU IIpsiMOH
PaBHopeicTByromas cui Cuiia TpeHust TpeHue cKoabKeHusl U TpeHUe NToKosi TpeHue B Ipupojie u
texuuke (MC)

Hdemoncmpauuu

1 HabGmroneHne MEXaHUYECKOTO JABKECHUS Teja

2 U3mepeHne CKOPOCTH MPSMOJIUHEWHOTO JTBHKCHUS

3 HaOmronienue siBICHUS HHEPIIUU

4 HabGnroneHue U3MEHEHUs1 CKOPOCTH IIPU B3aUMOJAEHCTBUHN TeN

5 CpaBHeHHE MacC MO B3aUMO/ICHCTBUIO TEJ

6 Ciio)xeHHe CUJI, HallpaBJICHHBIX 10 OJHOU NPsSMOH

Jlabopamopnvie pabomsl u onvimol

1 OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBWXKEHUS (IIapUKaB XKUJKOCTH, MOJIEIH
AMEKTPUYECKOTO aBTOMOOWIIS U T.II.)

2 OmpeneneHre CpeaHel CKOPOCTH CKOJBKEHHSI OpycKa WM IIapuKa M0 HAKJIOHHOM
IJIOCKOCTH

3 OmpeneneHre MIOTHOCTH TBEPIOTO Tea

4  OmnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHus (gedopmanuu) NOpy>KUHBI OT
MPHWIOKEHHON CHIIBI

5 OnpITBI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHUSI CKOJBXKEHHS OT CHJIbI JTaBJICHUS W
XapaKTepa COIPUKACAIOIIMXCs TOBEPXHOCTEN

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, *KUAKOCTEH U ra3on

HaBnenne CnocoObl yMEHBINICHUS W yBEIMYeHHs naBieHus JlaBieHue ra3a 3aBUCHUMOCTH
JaBJieHus raza ot o0béMa, Temneparypsl llepenada naBieHus TBEPABIMU TEJIaMH, >KUIKOCTSIMH U
razaMu 3akoH [lackans IIHeBMaTMueckme MamMHBI 3aBUCUMOCTh  JABJIEHUS KUJIKOCTH OT
rnyounsl ['mapocraruyeckuil mapagokc Coodmaromuecs cocyapl ['uapaBindeckue MeXxaHu3Mbl

ATtMocdepa 3emun u atmocepHoe aaBieHue [IpuunHBI CyIIeCTBOBAHUS BO3IYIIHON OO0OJOYKH
3emimm Ombit Toppudueumm M3mepenne aTtMochepHOro IaBieHUS 3aBUCUMOCTb aTMoc(epHOro
JaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mops [Ipubops! st uamepenus: arMochepHOro AaBlIeHUs

JlelicTBre XUAKOCTU U raza Ha IOTpyXKEHHOE B HUX TeJio BrITanmkuBaromas (apXuUMeaoBa)
cuiia 3akoH Apxumena [InaBanue Ten BoznyxoruiaBanue

demoncmpauyuu

1 3aBucHUMOCTbH JaBJIEHUS ra3a OT TeMIIepaTypbl

2 Ilepenayva gaBieHUs KUAKOCTHIO U ra30M

3 Coolmiaroniyuecs: Cocyabl

4 I'mapaBIUYeCcKuil mpecc

5 IlposiBnenue nencTBUst aTMOCHEPHOTO AaBICHUS

6 3aBHCHMOCTbH BBITAJIKUBAIOIICH CHIJIBI OT 00BEMA MOTPY>KEHHON YACTH Teja U INIOTHOCTH
YKUJIKOCTH

7 PaBeHCTBO BBITAJIKUBAIOIICH CUJIBI BECY BBITECHEHHOW >KUIKOCTU

8 YcnoBue miaBaHus TelN: TIaBaHUE WUITH MOTPYKEHHE Te B 3aBUCUMOCTH OT COOTHOIIICHUS
TJTIOTHOCTEH Teja U KUIKOCTH

Jlabopamopnsvie padbomsl u onvimol

1 HccnenoBanne 3aBHCHMOCTH Beca Tejla B BOAE OT 00BEMa HOpr>KéHHOI71 B JKHUJIKOCTb 4aCTH
TCJIa

2 OnpeneneHne BbITATKHUBAIOIIEH CHIIBI, JEMUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTD

3 IlpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHIIBI, JEUCTBYIOLIEH Ha TEIO B >KUAKOCTH, OT
Macchl Tena

4 OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI, JTEHCTBYIOIIEH Ha TElIO B
KHUJKOCTH, OT 00BbEMa MOrpy>KEHHOM B KUJIKOCTh YaCTH TeJa U OT IJIOTHOCTH KUIKOCTH

5 KoHcTpyupoBaHue  apeoMmeTpa  WIM  KOHCTPYUpPOBAHUE  JIOAKM M OIpeleleHUEe €€



rpy30I0IbEMHOCTHU

Paznen 5. Pabora u MoHOCTB. JHeprus

Mexanunueckasi pabora MoOUIHOCTH

IIpocTble MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IUIOCKOCTh [IpaBuio paBHOBecHsl pbluara
I[Ipumenenue TpaBWIIa paBHOBECHSI phlyara K OJOKYy «3o0iioToe mpaBuio» MexaHwku KITJ]
MPOCTHIX MeXaHU3MOB [IpocThie MeXaHU3MBI B OBITY U TEXHUKE

Mexanuueckas sHeprus Kunernueckas u noreHumanbHas sHeprus lIpeBpaienue onHoro Buaa
MEXAHUYECKOI SHEPruu B APYroi 3aKOH COXpaHEHUSI SHEPTUU B MEXAHUKE

Hdemoncmpauuu

1 IIpumepsl TPOCTHIX MEXAHU3MOB

Jlabopamopnvie pabomsl u onvimol

1 Onpenenenue paboThl CUJIBI TPEHUS NMPU PaBHOMEPHOM JIBHKEHHUH TeJla [0 TOPU30HTAIBHON
MIOBEPXHOCTHU

2 VccnenoBaHue yCJIOBHI PaBHOBECHS phldara

3 Nsmepenne KI1/] HaKJIIOHHOM MIIOCKOCTH

4 V3ydyeHue 3aKOHa COXpaHEHUSI MEXaHUYECKOI IHEPT U

8 kaacc

Pa3nen 6. TernuioBble sIBJIEHUST

OCHOBHBIE ITOJIOKEHUS MOJ'IGKy.J'ISIpHO-KPIHCTPI‘—IGCKOﬁ TCOpUHU CTPOCHHA BCUICCTBA Macca u
pasMEpPbl aTOMOB H MOJICKYJI OHI)ITI)I, MOATBCPKAAOITUE OCHOBHBIC ITOJIOKCHUA MOJICKYJIAPHO-
KHHETUYECKON TEOPUU

Mopenu TBEPIOTO, XUAKOTO M Ta3000pa3HOrO COCTOSIHUM BemiecTBa KpHCTalUTMYECKHEe U
amopdubie Tesma OOBSICHEHHUE CBOMCTB ra30B, KUJKOCTEH W TBEPABIX TEJl HA OCHOBE MOJIOKCHUU
MOJIEKYJISIpHO-KMHeTHYeckoi Teopuun (CmMauyumBaHWEe MW KamWUIApHBIE sABJieHUs  TerioBoe
paclIupeHue U cxaTue

Temnepatypa CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEMIOBOTO JIBUKEHHS YaCTHIL

Buytpennsisi sHepruss CnocoObl U3MEHEHHsS  BHYTPEHHEH  JHEpruu: TerJionepenada u
coBepleHne paboTel Buabl Teronepegayun: TEIIONPOBOAHOCTb, KOHBEKIUS, U3ITyUCHUE

KonuuectBo TennoTel YaenbHas TEIIOEMKOCTh BellecTBa Termioo0OMeH U TeIIOBOE paBHOBECHE
VYpaBHeHue TtermioBoro Oananca [lmaBiaeHne u  oTBepleBaHHE  KPUCTAUIMYECKUX  BELIECTB
VnennHas

teriota 1aBineHus [lapooOpazoBanue u konaeHcauus Mcmapenune (MC) Kunenue VY npenbHast
TerioTa napoobpa3zoBaHus 3aBUCUMOCTh TEMIEPaTypbl KUIMEHUS OT aTMOC(EPHOTO aBICHUS

BnaxxHocTs Bo3nyxa

DHeprus TolMBa YelbHas TEIJIOTa CrOpaHus

[Tpunuunsr pabotsl TeroBbix Aurarenei KI1/] terutoBoro npurarens TensoBelie ABUraTenn
U 3a1mTa okpysxaronieit cpeap (MC)

3aK0H COXpaHEHHS U MPEBpAICHUs] SPHEPTUHU B TEILTOBBIX Tpoieccax (MC)

Hdemoncmpauuu

1 Habmronenne 6poyHOBCKOTO JBHKEHUS

2 HaOGmonenue nuddyzuu

3 HabmroneHue sBIEHUN CMauyWBaHUS U KalMUJUISIPHBIX SIBICHUN

4 HaOmroeHue TenjaoBOr0 PacCIIupeHUs Tel

5 H3meHeHue naBieHUs ra3za Ipu U3MEHEHUHU 00bEMa U HarpeBaHUU WITH OXJIKICHUU

6 [IpaBuita U3MEepeHUs TeMIOepPaTyphl

7 Bunpl Teruionepenadu

8 OxnaxkaeHue Mpu COBEPIICHUU pabOThHI

9 HarpeBaHue mpu COBEPIICHUH PAOOTHI BHEITHUMH CHIIAMU

10 CpaBHeHuE TEIITOEMKOCTEH pa3IUYHBIX BEIIECTB

11 HaOnroneHue KUIeHus



12 HaGmroieHne moCTOsSTHCTBA TEMIIEPaTyPhl MIPH TUIABICHUN

13 Mopnenu TeIIOBbIX JABUTATENCH

Jlabopamopnvie pabomsl u onvimol

1 OnbITEl 1O OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOI'O IIPUTSIKEHUS

2 OnbITHl IO BBIPAIIMBAHUIO KPHUCTAJJIOB MOBAPEHHON COJIM MIIM caxapa

3 OnBITHI 110 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI

4 OmnpepnesieHue IaBJICHUS BO3yXa B OaJJIOHE MIMPUIIA

5 OmnbITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTh JaBJICHUS BO3IyXaoOT €ro o0b&éMa M HarpeBaHUs
WJIA OXJIAXKICHUS

6 ITpoBepka rurmoTe3bl JUHESHHONW 3aBUCHUMOCTH JJTUHBI CTOJIOMKAKHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIIEpaTyphl

7 HaOnroneHue M3MEHEHUsI BHYTPEHHEW 2HEpPruM Teja B pe3yJibTaTe Teruionepeadu u paboThl
BHEIIIHUX CHJI

8 HccnemoBanue sIBIICHHS TEIUIOOOMEHA MTPY CMENTUBAHUH XOJIOAHON U TOPSTYSi BOJIBI

9 OmpenesieHne KOIWYECTBA TEIUIOTHI, TIOJIYYSHHOTO BOJIOH MPHUTEINIOOOMEHE C HarpeThiM
METAJUTUYECKUM ITWJIMHIPOM

10 Omnpenenenne yAeIbHOU TEIIOEMKOCTH BEIIECTBA

11 WccnenoBanue mpoliiecca uCrmapeHus

12 OmpenenieHue OTHOCUTEILHOM BIIAXKHOCTH BO3/TyXa

13 Omnpenenenue yaeabHOW TEIUIOTHI IUTABJICHHUS JIbja

Pasznen 7. DaekTpuyeckne U MAarHUTHbIE SIBJIEHUS

OnekTpu3anuus Ten Ba poaa 3JIeKTpUYECKHUX 3apsaa0B B3anmoaencTBue 3apssKeHHBIX Tel 3aKOH
Kynona (3aBUCHMOCTH CHJIBI B3aUMOJCHCTBUS 3apSKEHHBIX TEI OT BEJIMYMHBI 3apsiloB U PaccTo-
STHUST MKy TeJIaMH)

Onektpuyeckoe Tojie Hampsoxk€HHocTh  anekTpudeckoro mnosss  [lpuHumn — cynepno3unuun
AJICKTPUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenun »sieKTpUYecKUX 3apsi/ioB DJIEMEHTApHBIM 3JiIeKTpuueckuil 3apsa CTpoeHue aroma
[IpoBOIHUKH U TUINEKTPUKU 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsija

DNEKTPUYECKUH TOK Y CIIOBUS CYyIIECTBOBAHMS SJIEKTPUYECKOr0 TOKa VICTOYHMKHM MOCTOSHHOTO
Toka JlefcTBUSA BIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOe, MAarHUTHOE) OJIEKTPUUYECKUM
TOK B KHUJIKOCTSIX U ra3zax

Onekrpuueckas uenp Cuia Toka OneKTpuueckoe HampsbkeHue CONpOTHBIIEHHUE IMPOBOJHHUKA
VYneneHOEe conpoTuBieHHE BemiecTBa 3akoH Owma g ywactka nenu IlociegoBarenbHoe u
apajuieIbHOE COEIMHEHUE TPOBOJIHUKOB

Pabora u mourHOCTh 3nekTpuueckoro Toka 3akoH Jxoynsa - JleHma DiexTpuueckue Lenu U
oTpeduTenu eKTpudeckor sHeprun B 06Ty KopoTkoe 3ambikaHue

[locTtosiHHble ~ MarHuThl  B3aumopelcTBUE  MOCTOSIHHBIX MarHuToB MarHutHoe mnoJje
MarnurtHoe 1nojie 3emMiIu U ero 3HaueHue Ui Kku3Hu Ha 3emuie OnblT Opcrena MarnutHoe mose
3JIEKTPUYECKOTO ToKa lIprmeHeHne 31eKTpOMarHuToB B TeXHHKE JlelicTBME MAarHUTHOI'O MOJs Ha
NIPOBOJHMK C TOKOM OJIEKTPOJBHUIaTElb IOCTOSHHOIO ToKa Vcnoiap30BaHME BJIEKTPOABUTATENIEN B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

Oneitel @apanes SBnenue snekTpoMarHuTHOM MHAyKuuu IIpaBuino Jlenna DnekTporeHepartop
Cnoco6sl MoJy4eHusl SJIEKTPUUECKON dHEPruu DJIEKTPOCTAHIMU Ha BO30OHOBIISIEMBIX MCTOUYHHMKAX
SHEpPIUH

Hdemoncmpauuu

1 DnexTpuzanus Teln

2 JIBa poaa SIEKTPUYECKUX 3apsJIOB U B3aUMOJCHCTBUE 3apSKEHHBIX Tell

3 VYcrpoiicTBO U IeiicTBUE IEKTPOCKOIa

4 DnexTpocTaTHyecKass HHIYKIIUS

5 3aKOH COXpaHEHHUs IIEKTPUUECKUX 3apsI0B

6 IIpOBOIHUKHU U TUBJICKTPUKHU

7 MopenupoBaHHE CWIOBBIX JIMHUI JIEKTPUUECKOIO OIS



8 M CcTOYHMKHM MTOCTOSTHHOTO TOKa

9 J[leiicTBHS AIEKTPUUYECKOrO TOKA

10 DJIeKTpUYECKUI TOK B )KUIKOCTH

11 T'a30BbIi1 pa3psig

12 H3mepeHue CUIIbl TOKa aMIIEPMETPOM

13 M3mepeHune 3JIeKTPUIECKOTO HAIPSHKEHUSI BOJIBTMETPOM

14 PeocrtaT 1 Mara3uH COIPOTUBIICHUN

15 BzauMojelcTBHE MOCTOSIHHBIX MAarHUTOB

16 MonenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHHS TTOJIFOCOB MarHUTa
17 MonenupoBaHue MarHUTHBIX TOJIEH IMOCTOSSHHBIX MarHUTOB

18 OmbiT Dpcrena

19 MarnuTtHOe 1moje Toka DJIeKTPOMarHuT

20 JleiicTBEe MarHUTHOTO TIOJISI HA MMPOBOAHUK C TOKOM

21 DyeKTpoBUTATEINb MOCTOSHHOTO TOKA

22 VccnenoBaHue SIBIICHUS JIEKTPOMAarHUTHOW WHIYKIIHH.

23 OnwiTel @apanest

24 3aBUCHMOCTH HAIPaBIICHUSI MHAYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BO3SHUKHOBEHUS
25 DnexTporeHepaTop MOCTOSHHOTO TOKa

Jlabopamopnsvie pabomsl u onvimol

1 OnbIThl O HAOIIOAEHUIO DJIEKTPU3ALUM TeJl MHIYKIMEW U MPHUCONPHUKOCHOBEHUH

2 VccnenoBaHue ASUCTBUS DIIEKTPUYECKOTO TOJISI HA TPOBOAHUKH U IUIJIEKTPUKH

3 COopka 1 TpoBepka padOTHI IMEKTPHUICCKON TSI MOCTOSHHOTO TOKA

4 V3MepeHHe U peryiMpoBaHue CUIIbI TOKa

5 N3mepeHue u peryampoBaHUe HAIPsKEHUS

6 HMccnenoBanme 3aBUCUMOCTH CWJIBI TOKa, HAYIIETO Yepe3 PE3UCTOp, OT COMNPOTHUBIICHUS
pe3UCTOpa U HAIIPSIKEHUS HA PE3UCTOPE

7 OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOIO0 COMPOTUBJICHUSI MPOBOJHUKA OT
€ro JUIMHBI, [IJIOIAN TOIIEPEYHOr0 CEYEHUs U MaTepualia

8 IlpoBepka mpaBuiia CIOXXEHUSI HANPSDKEHUM IIPU IIOCIEIOBATEIIbHOM COEAUHEHUM IBYX
pE3UCTOPOB

9 IlpoBepka mpaBuiia AJisl CUIIBI TOKA MPU HapajIeIbHOM COSIMHEHUH PE3UCTOPOB

10 Onpenenenue paboOThI AAEKTPUIYECKOTO TOKA, UIAYIIErO Yepe3 Pe3ucTop

11 OmnpeneneHue MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE

12 NccnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, UIAYILIETO Yepe3 JIAMIOYKY, OT HAIPsKEHUS Ha
HEeu

13 Onpenenenue KIIJ] narpeBarens

14 VccnenoBanre MarHUTHOTO B3aUMOACHCTBHUS HOCTOSIHHBIX MAarHUTOB

15 M3yuyeHue MarHuTHOTO TI0JIsl MIOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUH U pa3aeICHUU

16 NccnenoBanue A€iCTBUS SIIEKTPUUSCKOTO TOKA HA MATHUTHYIO CTPEIIKY

17 OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aUMOJEHCTBUS KaTyIIKM C TOKOM H
MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE

18 M3yueHue neicTBUs MarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM

19 KoHcTpyupoBaHue U U3y4y€HHUE PaOOThI SJIEKTPOIBUraTENs

20 N3zmepenune KIIJI anekTpoaBurareabHON yCTaHOBKU

21 OnbITHI 1O UCCIEAOBAHUIO SIBJIEHUS JIEKTPOMarHUTHOM MHAYKIMHU: HCCIIeI0BaHNE U3MEHEHUH
3HAUYEHUS U HAPaBJIEHUS] UHAYKIIMOHHOTO TOKa

9 KkJiacc

Pasznen 8. Mexannueckue siBJJeHHS

Mexannueckoe naBWXKEHHE MarepuanbHas TO4YKa Cucrema orcyérta OTHOCHUTEIBHOCTH
MEXaHUYECKOro  ABWKEHHUs  PaBHOMEpHOE  mpsAMOJIMHENHOE  JABWKeHHEe  HepaBHOMepHOE
HpﬂMOHHHeﬁHOe JABUXCHUC Cpe,[[HHSI U MI'HOBCHHAas CKOpOCTB TCIa HpI/I HepaBHOMCpHOM



IBUKEHUH

VYckopenue PaBHoyckopeHHOE npsiMosinHeitHoe aBmkeHne CBoboaHoe nmaaenue OnbiThl [Manumnes

PaBHOMepHOE ABMXKEHME 1O OKpYX)HOCTH llepuon m yactora oOpamenus: JIuneitHas u yriioBas
ckopocTH LleHTpocTpeMUTeNbHOE YCKOPEHUE

IlepBeiii 3akoH Hprorona Bropoi 3akoH Hperorona Tperuin 3akoH Hprorona IlpuHnun
CYHEPIO3ULIAN CHIT

Cuna ynpyroctu 3akoH ['yka Cuna TpeHus: cujia TPEHUSI CKOJIbXKEHUsI, CUJIa TPEHUS MOKOS,
JIpyTrue BUABI TPEHUS

Cua TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUsI Y CKOpeHHe CBOOOIHOTO IajaeHus [[Bmkenne
ianeT Bokpyr Connna (MC) IlepBasikocMuueckasi ckopocTb HeBecoMoCTh 1 eperpy3ku

PaBHoBecue marepuanbHON TOUkH AOCOIIOTHO TBEpHOE Teno PaBHOBecwe TBEPAOTO Teina C
3aKpEIIEHHON OCBIO BpameHuss MoMeHT cuibl LleHTp TsxecTn

Nmnynse Tenma WM3menenune umnyinbca KMmnynbc cuibl 3aKOH COXpPAHEHUST HUMITYJIbCa
PeaktuBnoe nsmxenue (MC)

Mexanuyeckast pabora u MOIIHOCTH PaboTa cun TsbKecTH, ynpyroctu, TpeHus CBs3b
sHeprun U padotbl IloTeHuManbHAsE 3HEPrusl Teja, MOJHSITOrO HaJ HOBEPXHOCTBIO 3EMIIHU
[TorenumaneHas 3Heprus cxatod npyxuHbl Kunerndeckast sHeprust Teopema 0 KHHETUYECKOM
SHEPIruM 3aKOH COXPAHEHUSI MEXAHUYECKON YHEPTUU

Hdemoncmpauuu

1 HabmroneHre MeXaHMYECKOTO JIBUKEHHUS TeJla OTHOCUTEIBLHO Pa3HbIX TeJl OTCUETa

2 CpaBHEHHUE TMYTEH W TPACKTOPHI NBIKEHHUS OJHOTO W TOTO JKETeNa OTHOCUTEIHHO Pa3HbIX
TEJ OTCYETA

3 N3zmepeHne CKOPOCTH U YCKOPEHMs MPAMOJIUHEUHOIO JBUYKEHUS

4 HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JBUYKEHHUS

5 HabGmronenne nBMKEHUS TeJla 10 OKPYKHOCTH

6 HaGmroneHnue MexaHM4eCKUX SIBJICHUMN, MPOUCXOISIIUX B cucTeMe oTcuéra «Tenexkay npu
€€ paBHOMEPHOM 1 YCKOPEHHOM JBUKEHUHN OTHOCUTEIBHO KaOMHeTa (PU3UKHU

7 3aBUCUMOCTb YCKOPEHHUsI Tejla OT Macchl Tejla U JEHCTBYIOIIEH HAa HErO CHUJIbI

8 HalmroneHue paBeHCTBa CUJI IPU B3aUMOAECHCTBUM Tel

9 M3meHeHue Beca Tella IPU YCKOPEHHOM JBUKCHUHU

10 Ilepenaua ummyJibca NpU B3aUMOAECHCTBUU T

11 IIpeoOpa3zoBaHus SHEPTUM IIPU B3aUMOAECHCTBUU TEI

12 CoxpaHeHue uUMIyJibCca MPU HEYIIPYTOM B3aWMOJEHCTBUU

13 CoxpaneHnue uUMITyJibca MpU aOCOIIOTHO YIIPYTOM B3aUMOACHCTBUU

14 HaOGmroneHue peaKTUBHOTO JBUKCHUS

15 CoxpaHeHrne MEXaHUYECKON PHEPTUU MPHU CBOOOIHOM MaJCHUHU

16 CoxpaHeHue MEXaHWYECKON SHEPrud MpPH ABMXKEHUU Tella MOJ

JNEUCTBUEM MPY>KUHBI

Jlabopamopnvie pabomsl u onvimol

1 KoHcTpyupoBaHue TpaKTa JJisl pa3roHa U JalbHEHIIero paBHOMEPHOTO JABIKEHUS MIApUKa WU
TENeKKHU

2 OmnpeneneHue cpeHeil CKOPOCTH CKOJIBKEHUSI OpycKa WM ABMXKEHUSI IIapUKa MO HAKIOHHOMU
TJIOCKOCTH

3 Onpenenenne yCKOPEHUs Tella MPH PAaBHOYCKOPEHHOM JIBHYKEHHH 10 HAKJIOHHOMW IIOCKOCTH

4 HccnepoBaHWe 3aBUCUMOCTH TYyTH OT BPEMEHHM IMPU PaBHOYCKOPEHHOM JABMXKEHUU O3
Ha4yaJIbHOU CKOPOCTHU

5 IIpoBepka rumoTe3bl: €ciu MPH PaBHOYCKOPEHHOM JBHKEHUH 0€3 HauyallbHOW CKOPOCTH MyTH
OTHOCSITCSI KaK psiI HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIWHAKOBBI

6 MccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBKEHUSI OT CHIIBI HOPMAJIBHOTO JIaBJICHUSI

7 Omnpenenenne kod(ppuLreHTa TPEHUS CKOJIbKEHHS

8 Ompenenenne KECTKOCTH MPYKUHBI



9 Omnpenenenue padoOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBMKEHUHU TEJIa 110 TOPU30HTAITBHOM
IIOBEPXHOCTHU

10 Ompenenenue paOGOTBI CUJIBI YHOPYTOCTH TpPH MOABEME TIpy3ac UCTHOIb30BAHUEM
HENOABMYKHOI'O U MOJIBUYKHOTO OJI0KOB

11 M3yuenue 3aKkoHa COXpaHEHUS SHEPTUU

Pa3zjen 9. Mexanuueckue KoJieGaHUs U BOJTHBI

KonebarenbHoe paBmwxkeHue OCHOBHbIE XapaKTEpPUCTUKU KOJEOaHWM: IIepuoJi, 4YacToTa,
ammuiatyna MaremMaTMyeckMid W NOpY>KHWH- Hbli MaATHUKM IIpeBpamenune sHeprum mpu
KoJIe0aTeIbHOM JIBH)KEHUU

3aryxaromue konebanusi Bernyxaenasie koiieOanus Pezonanc Mexanndeckne BoJiHbI CBOWCTBA
MEXaHW4YeCcKux BoJIH IIpoposibHble M momnepeyHble BOJHBI J[TMHA BOJHBI U CKOPOCTH €€
pacnipocTpaHeHus MexaHudyeckue BOJIHBI B TBEpAOM Teine, celicmuueckue BoiaHbl (MC)

3Byk ['poMmkocTh 3ByKa u BbicoTa ToHa OTpaxeHue 3Byka H}pa3Byk U yIbTpa3ByK

Hdemoncmpauyuu

1 HaGntonenne kosieOaHUW Tesl MOJ JEUCTBUEM CHIIBI TSHDKECTUM CUIIBI YHIPYTOCTH

2 HaGmronenue koneOaHuii Tpy3a Ha HUTH U Ha TIPYKHHE

3 HaOuro1eHne BeIHYKISHHBIX KOJICOaHHH U pe30HaHca

4 PacnipocTpaHeHre MPOJOJIbHBIX U IMOIMEPEUHbIX BOJH (Ha MOJIEINN)

5 HabmoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOThI

6 AKyCTHYECKHI pe30HaHC

Jlabopamopnsvie pabomsl u onvimot

1 Omnpenenenue 4acTOThI U MEPHUOJIA KOJCOAHUN MaTEMAaTHIECKOTO MasiTHHKA

2 OrnpenieneHre 4YacTOThI U Mepruo/ia KouebaHui mpy>KMHHOTO MasgTHUKA

3 MHccnenoBanue 3aBUCMMOCTH TEepHOJia KOJeOaHUM MOABEIIEHHOIO K HHUTH Ipy3a OT JJIMHBI
HUTHU

4 VccnenoBaHue 3aBUCUMOCTH TIEPHOIa KOJICOAHUM MTPYKUHHOTO MasITHUKA OT MAacChl Irpy3a

5 IIpoBepka HE3aBUCHMOCTH TepUo/ia KoiebaHuil Tpy3a, MOABEIIEHHOTO0 K HUTH, OT MacChl Ipy3a

6 OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MHEpHoAa KoJeOaHUN MNPY>KUHHOTO MAasiTHUKA OT
MAacCChI Tpy3a M KECTKOCTU MPY>KUHBI

7 W3mepeHue yckopeHUs cBOOOIHOTO MaJeHUs

Pa3nen 10. DinekTpoMarHuTHOE MOJie U 3JIeKTPOMATHUTHBIE BOJIHBI

DJEKTPOMArHUTHOE TI0JI€ JIEKTPOMAarHUTHbIE BOJHBI (CBONCTBA SJIEKTPOMAarHUTHBIX BOJIH
[[Ikana 31eKTpoMarHuTHHIX BOJIH Mcob30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U

DneKTpoMarHuTHas npupojia ceera CKopocTh cBeTa BosHOBbIE CBOMCTBA CBETA

emoncmpauyuu

1 CpoiicTBa 2JI€KTPOMArHUTHBIX BOJIH

2 BoHOBEBIC CBOMICTBA CBETA

Jlabopamopusie pabomst u onvimsl

1 VzydeHune CBOKCTB 3JIEKTPOMArHUTHBIX BOJIH C TTOMOIIBI0 MOOMIBHOTO TeedoHa

Pa3gea 11. CBeroBbIe IBJICHUA
JlyueBass mopaens cBeta MHMcrounwku cBera [IpsiMmonuHeiiHOoe pacnpocTpaHEHHE CBeTa

3aTMeHUs COJ'IHI_Ia nu HYHBI OTpaxceHHe ceera Ilmockoe 3C¢pKaJIo 3aKkoH OTpaKCHUs CBETa

[Ipenomiienne cBera. 3aKOH IpEJIOMIIEHUS cBeTa. [loiHOe BHYTpEeHHee OTpa)KEHHE CBETA.
Hcrnonb30BaHKEe MOJHOTO BHYTPEHHETO OTPAKEHUS B OIITUYECKUX CBETOBOJAX.

Jlunza. Xon ayueit B nuH3e. OnTuueckas cucreMa ¢oroarnmapara, MUKPOCKONa U TeJIECKOoIa
(MC). I'ma3 kak onThyeckasi cucTeMa. bIIM30pyKoCTh U JajJIbHO30PKOCTb.

Pa3noxxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CloXeHHE CHEKTPAIbHBIX LIBETOB.
Jucniepcus csera.

Hdemoncmpauuu

1. IIpsiMoIMHEHOE PacIpPOCTPAHEHUE CBETA.



OTtpakeHue cBerTa.
[Nonydyenne M300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTuyeckuil CBETOBOJ.
Xoj nyueit B cobuparoiiei JIMH3e.
Xopn Jiydyeil B pacCEeUBAIOIIECH JIMH3E.
[Tonyuenue n3zoOpaxxeHui ¢ MOMOIIBIO JIMH3.
. Ipuanun pevictBust poToanmapara, MUKPOCKONA U TEJISCKOMA.
10.Mopaens riasa.
11.Pa3noxxeHue 6enoro cBeTa B CHEKTP.
12.I1lonydyeHue 6e10T0 CBETa IPHU CIO0KEHUU CBETa Pa3HBIX LIBETOB.
Jlabopamopnusie pabomsl u onvimol
1. UccnenoBanye 3aBUCUMOCTH yTJia OTPa)KE€HUsI CBETOBOI'O JIy4aOT yTIJla HaJeHUs.
2. 3yuenune xapakTepUCTUK U300paKeHUs IIpeaMeTa B INIOCKOM 3€pKaJie.
3. UccnenoBanue 3aBUCHMOCTH yTJla MIPEIOMJICHHUSI CBETOBOIO Jyda OT yIJia MMaJeHUs Ha
TPAHUIIE «BO3/1yX—CTEKJIIO».
4. Tlonyuenune n3o0pakeHUN C TOMOILBIO COOUPAIOIIEH JIMH3BI.
5. Onpenenenue HOKYCHOIO pacCTOSIHUS U ONITUYECKON CUJIbI COOMpPArOIIeH JTUH3HI.
6. ONBITHI IO Pa3I0KEHUIO OEJIoro cBeTa B CIEKTP.
7. ONOBITHI IO BOCIIPUATHIO LIBETA IPEAMETOB IIPU UX HAOJIOJAEHUU Yepe3 IIBETOBbIE (PUIIBTPHI.
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Pa3znea 12. KBanToBbIe IBJICHUA

OmnbiTel Pe3epdopna u nnanerapHas moaens aroma. Moxaens atoma bopa. HMcnyckanue u
HorJioeHue cBera aroMoM. KBaHThl. JInHeyaTeie CIEKTPHI.

PaguoaktuBHOCTE. Anbda-, Oera- u ramma-uziaydeHus. CTpoeHHWE aTOMHOIO sjapa.
Hyxnonnast Mogenb aToMHOro sigpa. M3otomnsl.

PannoaktuBHbIe npeBpanieHus. Ilepuoa nmonypacnajia aTOMHBIX s1A€p.

SnepHble peakuu. 3aKOHBI COXPAHEHMS 3apsiAOBOTO M MACCOBOT'O YHCEJI. DHEPrusi CBSI3U
aToMHbIX saep. CBs3b Maccel U 3Hepruu. Peakuum cuHTe3a u aeneHus saaep. McTouHukHn
sneprumu Comniia u 38E31 (MC).

SInepHas sHepreTuka. J[eicTBUs paJlOaKTUBHBIX U3JTydeHUH HakKuBbIie opranu3dMbl (MC).

demoncmpauuu
CHexTpbl U3JIy4Y€HUs U TTOTJIOLICHUS.

COeKTpsbl pa3InYHbIX Ia30B.

CriexTp BOJIOpO/A.

Habmonenne tpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOIIUX U3ITYUCHUIA.

Perucrpauust nznydeHuss OpUpPOAHBIX MHUHEPAJIOB U HPOJYKTOB.

Jlabopamopnubie pabomsl u onvimaolt

1. HaOnroneHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB H3Iy4CHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHUE DHEPTUU YACTHUIIBI IO TOPMO3HOMY MyTH (TI0
dotorpadusam).

3. U3mepenue paanoakTuBHOTO (hOHA.

o W

IToBTOpPHTENBLHO-00001IA0IINH MOLY/Ib

[ToBTOpUTEIBLHO-0000IIAIOMKA MOIYJIb MpEeAHA3HA4YeH IS CHCTEMaTh3aluu M 0000IIeHus
MPEAMETHOTO COJEP)KaHUSI U ONbITa JAESATEIbHOCTH, MPUOOPETEHHOIO MPU HM3YyUYEHHUHM BCEro Kypca
(u3uKH, a TakkKe I NOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K- 3aMEHYy MO (pU3MKe It
o0yyaromuxcs, BbIOpaBIINX ATOT YU4eOHBIN IpeaMeT.

[Ipyn n3ydyeHun HaHHOrO MOAYJSA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI JEATEIIBHOCTH, HaA
OCHOBE KOTOPBIX OOECIEeYHBAETCS JNOCTH)KEHHE MPEIMETHBIX M METAlpeIMETHBIX IUJIaHHPYEMBIX
pe3yibTaToB Oo0yueHus, (HOPMHUPYETCSI €CTECTBEHHO-HAay4dHasi T'PAaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCJIEIOBAHUS SIBICHUM MNPHUPOJNBI W TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHATH



(u3nyeckue SBICHUS, NPUMEHSS TOJy4YCHHBbIC 3HAHMS, pelmaTh 3agadyd, B  TOM YHUCIE
Ka4yeCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMaNBHO AESITEIBHOCTHBIN XapaKTep JaHHOTO pa3jiesla pealu3yercs 3a CYET TOro, 4To
ydaliuecsl BBIIOJIHSIOT 3aJaHUsl, B KOTOPBIX UM IpeajiaracTcs:

*Ha OCHOBE IOJYYCHHBIX 3HAHUN paACIO3HABAaTh M HAYYHO OOBSCHATH (PU3MUECKHE SIBICHUS B
OKpY’Kalollel Npupojie U MTOBCEITHEBHOMN KU3HU;

*HCII0Ib30BAaTh HAay4YHbBIC MCTOIbI HCCICIOBAHUA (1)I/IBI/I‘~ICCKI/IX HBHGHHﬁ, B TOM 4YHCIIC i
HOPOBCPKHU I'MIIOTE3 U MOJIYUCHUS TCOPCTUICCKUX BBIBOAOB,

*06’I)$ICH$[TI) HAay4YHBIC OCHOBBbI HanOoJiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HalTpuMEP, MNPAKTHYCCKOI'O HCIIOJb30BaHUA PA3INMYHBIX MCTOYHHMKOB OJHCPIrUHM Ha OCHOBC 3aKOHA
OpEeBpalICHUA U COXPAHCHUSA BCEX U3BCCTHBIX BUAOB DHCPIrUH.

Kaxmast u3 TeM maHHOTO pa3zjiena BKIIOYAET dKCIEPUMEHTAIBLHOE HCCIIeIOBaHuE 0000IIar0Iero
xapakrtepa. Pazgen 3aBepiiaercsi mpOBEACHHEM IHArHOCTHYECKOW M OIEHOYHOM padoThI 3a Kypce
OCHOBHOM IIKOJIBI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O IPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIHETO OBPA30BAHUA

N3yuenne yuebHOTO npenmera «Pusnkay Ha ypOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUS JOIKHO
oOecreunBarTh JOCTHXKCHHUC CIcAyromux JHUYHOCTHBIX, MCTAIPCIMCTHBIX n  OpeaAMCTHBIX
00pa30oBaTeNbHbBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

IHHampuomuueckoe éocnumanue:

—TIIpOSIBJIEHME MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3MUECKOMN
HayKHU;

—II€HHOCTHOE OTHOIIEHHE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB.

I'pasrcoanckoe u oyxoeno-npaecmeenmnoe ocnumamnue:

—TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXKIE€HHHM OOIIECTBEHHO-3HAUUMBbIX M ITHUYECKHUX
npo6semM, CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM JOCTH)XKEHUIN (PU3UKUY;

—OCO3HAaHNE BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIOB B JIESITEILHOCTH YUEHOTO.

Iecmemuueckoe éocnumanue:

—BOCIIPUSITHE ICTETUYECKUX KadyecTB (PU3NUECKON HayKH: €€ TapMOHUYHOTO ITIOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTHU. Ilennocmu nayunozo no3nanus:

—OCO3HaHHUE LIEHHOCTH (PU3MYECKONM HAyKH KaK MOIIHOIO WHCTPYMEHTa IMO3HAaHUSI MUpA,
OCHOBBI Pa3BUTHUsl TEXHOJIOTUN, BaJKHEUIIIEH COCTABJIISIIOLIEN KYJIBTYPHI;

—pa3BUTHE HAyYHOH JI0003HATEIHLHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON eI TEIbHOCTH.

Dopmuposanue Kyabmypuvl 300P08b51 U IMOUUOHATILHOZO0 OJ1A2ONOTIYUUA .

—OCO3HAaHUE LIEHHOCTH 0e30MmacHOro obpas3a >KM3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
Ba)XHOCTH TMpaBui Oe30MacHOro IMOBEASHMUS Ha TPAHCHOpPTE, Ha JOpOrax, C JJIEKTPUUYECKUM U
TETUIOBBIM 000pPY/IOBAaHUEM B JIOMAIITHUX YCIOBUSIX;

—Cc(hOpMHUPOBAHHOCTh HaBbIKa pe(JICKCHH, MPU3HAHUE CBOETO IMpaBa Ha ONIMOKY M TAKOTO JKE
MpaBsa y Jpyroro 4ejoBeKa.

Tpyooeoe eocnumanue:

—AaKTUBHOE y4YacTHE B PEIICHUM MPaKTUYECKUX 3aJad (B paMKax CEeMbH, IIKOJbI, ropoja,
Kpasi) TEXHOJIOTUYECKOM U COLMAJILHONH HampaBJI€HHOCTH, TPEOYIONIMX B TOM YHCIE U
(prznyeckux 3HaHUMH;

—HWHTEPEC K MPAKTUUYECKOMY H3YYECHHIO Tpodeccuii, CBSI3aHHBIX C (DU3UKOM.

DKonozcuueckoe eocnumaHue:

—OpHUCHTAIMs Ha TMpPUMEHCHUWE (U3MYSCKUX 3HAHHWH JJIs1 pelIeHUs 3ajad B 00JIacTH
OKPY’KaIOIIeH Cpedbl, MUIAHHUPOBAHUS IMOCTYITKOB U OIEHKH HMX BO3MOXHBIX ITOCICIACTBHHA ISt
OKpY’KarolIeH Cpeibl;

—OCO3HaHHUE TJI00ATIBHOIO XapakTepa KOJIOTHYSCKHUX ITPOOJIEM M ITyTEeH UX pEIICHUS.

Aoanmayus o00yuarouie2oca K UsMEHAIOULUMCS YC/IOGUAM COUUAIbLHOU U
npupooHoOIl cpeowl:

—TMOTPEOHOCTh BO B3aUMOJICHCTBUU MPHU BBHIMIOJIHEHUH HCCIEAOBAHHUI U MPOEKTOB (DU3MUECKOMN
HAaMpaBJIEHHOCTH, OTKPBITOCThH OIMBITY U 3HAHUSAM JAPYTHX;

—TIOBBIIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTHYECKYIO JeSITEIbHOCTD;

—TMOTPeOHOCTh B OPMUPOBAHUH HOBBIX 3HAHHI, B TOM yucie GOpMyIUpPOBaTh UAEH, IOHSITHUS,
TUTIOTE3bl O (PU3HMYECKUX OOBEKTAXH SIBICHUSX;

—O0CO3HaHUe JePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00NacTH (DU3UKU;

—IIJIAaHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DM3UUECKUX 3HAHUH;

—CTpEMIICHUE aHAIM3UPOBATh U BBISBISITE B3aUMOCBS3U TPUPOIBI, OOMIECTBA U YKOHOMUKH, B
TOM YHCII€ C UCIIOIb30BaHUEM (PU3UYECKUX 3HAHUM;

—OIleHKa CBOMX JICUCTBUH C Y4ETOM BIHSHUS Ha OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX
rI100aIbHBIX MOCIEACTBUMN.

METAIIPEJIMETHBIE PE3YJIBTATBI



VHuUBepCaIbHbIE T03HABATEIIBHBIE ACHCTBUSA

ba3zoevle nocuueckue oeiicmeust.

—BBISIBIIATh M XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHUI);

—yCTaHAaBJIMBATh CYIIECTBCHHBIN MPU3HAK KJIacCU(UKAIIUU, OCHOBAHUS s OOOOIIECHUS U
CPaBHEHMUS;

—BBISABIIATh 3aKOHOMEPHOCTH W IIPOTHUBOPEYHs] B paccMarpuBaeMbIx (akTax, JAAHHBIX H
Ha6HIO,IICHI/I$IX, OTHOCAIIIUXCA K (I)I/I3I/I‘-IGCKI/IM ABJIICHUSM,

—BBbIABJIATDH HpI/I‘-II/IHHO-CJIeI[CTBCHHI)Ie CBsI3U HpI/I I/ISY'-IGHI/II/I (1)I/IBI/I‘~ICCKI/IX HBHCHI/Iﬁ nu HpOHCCCOB;
JcJIaTh BBIBOJABI C HMCIIOJIB30BAHUCM I[GI[}/KTI/IBHI)IX N MHAYKTHUBHBIX YMOSaKqueHHﬁ, BbIABUI'aTh
TUITIOTE3bI O B3AUMOCBS3AX (1)PI31/I‘-IGCKI/IX BCJIUYHH,

—CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO peuieHuss ydeOHOW ¢u3nueckod 3anauu (CpaBHEHUE
HECKOJIBKUX BapHAHTOB PEIICHUS, BbI- OOp HamOosee IMOAXOMSIIEro C y4ETOM CaMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTECPHEB).

ba3zoevie uccneoosamenvckue oetcmaeus:

—HCHOJIb30BaTh BOIIPOCKHI KaK UCCIICI0BATEIbCKUI HHCTPYMEHT TO3HAHUS

—TIPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HE- CJIOXKHBINH (YU3UNICSCKHI
AKCIIEPUMEHT, HEOOJIBIIIOE HCCISAOBAHNE (PUBUYCCKOTO SIBJICHHUS;

—OIIEHWBaTh HAa TPUMEHUMOCTh U JIOCTOBEPHOCTH HWH(POPMAIHIO, IOJYYCHHYIO B XOJE
WCCIICIOBAHUS WA DKCIICPUMCHTA,;

—CaMOCTOSITEIIEHO (POpMyJIHpOBaTh OOOOIICHHUS W BBIBOJBI IO pe- 3yJIbTaTaM IPOBEJIEHHOTO
HaOJIFOICHHUSI, OITBITA, UCCIICIOBAHHUS;

—TIIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIIIee pa3BUTHE (PU3UYSCKUX IMPOIECCOB, a TaKkKe
BBIJIBUTATh MPEATNOJIOKCHUS 00 UX Pa3BUTHUB HOBBIX YCIOBUSIX U KOHTEKCTaX.

Paooma ¢ ungpopmayueii:

—TpPUMEHSTh pa3jIUYHbIE METOJbl, MHCTPYMEHTBI M 3aIllpoChl IIpU MOHCKE U OTOOpe
nH(pOpPMAaITUHN WIH JaHHBIX C YUYETOM MPEII0KSHHONW yUeOHOU (DU3HUYECKOM 3a1a4u;

—aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UHGOPMALIMIO PA3IMYHBIX BUIOB U
(hopm TipeacTaBICHHUS;

—CaMOCTOSITEJIbHO  BBIOMpAaTh ONTUMAJbHYIO (Gopmy MpecTaBiIeHus HHOpMaUu U
WJUTIOCTPUPOBATh PElIaeMble 3a/1a4M HECJIOKHBIMU CX€MaMHM, AuarpaMMmaMu, MHOW rpadukoil u ux
KOMOUWHAIMSIMHU.

YHI/IBepC&HLHHC KOMMYHHUKATHUBHBIC ﬂeﬁCTBHH

Oobwenue.

—B xoJe OOCYyXJIeHUsI y4eOHOro marepuaja, pe3ysibTaTOB Ja0OpaTOPHBIX pabOT U IMPOEKTOB
3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCY>XJZaeMOW TeMbl U BBICKa3bIBaTh HJI€H, HalleJICHHbIE Ha
pelleHne 3aauu U ToAAepKaHUe OIarokenaTeIbHOCTH OOIIEHUS;

—COIIOCTABIISITh CBOU  CYXJEHHUS C CYXICHUSIMU JPYTuX YYacTHUKOB JUajora,
00HapY>KUBATh PAa3JIMUUE U CXOACTBO MO3UIINIA;

—BBIPAXKaTh CBOIO TOUKY 3PE€HUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

—IyOIUYHO MPEACTABIATH PE3yNbTAaThl BHIMIOJHEHHOTO (PU3UUYECKOTO OIMbITa (IKCIEPUMEHTA,
WCCIIEOBAaHUS, TPOCKTA).

Coemecmnasn oesmerbnocms (CompyoHuuecmaeo):

—TOHUMAaTh ¥ WCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHAWUBHUAYAIbHOW paldOThl MpH
pellIeHN N KOHKPETHOM (hU3n4ecKoi mpoOIeMbl;

—IIPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPTraHU30BBIBATh ACHCTBUA MO €€ JOCTUKEHUIO:
pacrpeaensTh pojik, 00CYK/1aTh MPOLIECCHl U PE3yJIbTAaThl COBMECTHONW pabOThI; 0000IIaTh MHEHHS
HECKOJIBKHUX JIIOJIEH;

—BBINOJIHATh CBOIO 4YacThb pabOThl, JIOCTUTash KaueCTBEHHOI'O pe3yjbTara 10 CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOMU JACHCTBUS C APYTUMHU UJI€HAMHU KOMaH/IbI;

—OIICHUBATh KAadyeCTBO CBOEro BKJIaJa B OOWIMKA MPOAYKT MO KPUTEPHUSIM, CaMOCTOSATEIbHO
c(hOpMyJIMPOBAHHBIM YUYACTHUKAMH B3aUMOJIEUCTBHUS.

VHUBepCcalbHbIE PETYJIATUBHBIC ACHCTBYA



Camoopzanuzayus:

—BBISABIIATh TNPOOJIEMBl B XU3HEHHBIX M YUYEOHBIX CHUTYalMAX, TPEOYIOIIMX IS PEIICHUS
(puzmyueckux 3HaHUM;

—OpUEHTUPOBATbCA B PA3JIUYHBIX TIOAXOJAX TMPHUHATHS pEUIeHUH (MHIUBHIYaJIbHOE,
MPUHATHE PELICHUS B TPyMIle, TPUHSATHE PEIICHUN TPYNIION );

—CaMOCTOSITEIIBHO COCTaBIISITh aJITOPUTM pelIeHUus (U3MYECKON 3aJadyu WM TUJIaHa
HUCCJIEOBAHUSI C  Yy4€TOM  MMEIOLIMXCS  PEecypcoB U COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh MpeJlaraéMbl€ BapUaHThI PELLICHU;

—enaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

Camoxonumpose (peghirexcus):

—/JaBaTh aJIeKBaTHYIO OLIEHKY CUTYallly U Mpeiararh IjaaH €€ U3MEHEHUS;

—OOBSICHITh TPUYMUHBI JIOCTHXKEHUS! (HEJOCTWKEHHUSI) pe3yJIbTaTOB JESTEeIbHOCTH, aBaTh
OLIEHKY NIPUOOPETEHHOMY OMBITY;

—BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBIINOJHEHUS (PU3UUECKOTO
HCCIIEIOBAHUSI WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, HW3MEHUBIIUXCS CHUTYyalUi,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM.

IMoyuonanvuvlit unmenieKkm:

—CTaBUTH ce0s1 Ha MECTO JPYroro 4ejJoBeKa B X0/1€ Copa W JUCKYCCUU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTroro.

Ipunamue ceos u opyzux:

—TpU3HaBaTh CBOE TMpPaBO Ha OMMOKY TIpU peuleHuu (U3NYECKUuX 3ajJad WiId B
YTBEPKJICHUSX Ha HAyYHbIE TEMbI U TAKOE YKE MPaBO APYTroro.

[TPEJIMETHBIE PE3YJIbTATBI

7  KJaacc

IIpeqmeTHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTb CHOPMHPOBAHHOCTH Y
00y4JarouXCcsl YMEHUM:

—HCITOJIb30BaTh MOHATHS: (PU3HUUYECKUE U XUMHUUYCCKUE SIBJICHUS; HAOIIOACHHE, SKCIICPUMEHT,
MOJICJIb, THIIOTE3a; €AWHHILI (DU3UYECKUX BEJIMYHMH; aTOM, MOJIEKYyJIa, arperaTHble COCTOSIHUS
BemiecTBa (TBEpHOE, IKHAKOE, Ta3000pa3HOE); MEXaHW4YeCKOoe [ABMKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TpPaeKTOpHUs, paBHOACHCTBYyIOImAas Ccwil, 1aedopmanus
(ynpyrasi, miactTudeckasi ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

—paznuuath siBieHusA (aquddy3us; TEmIoBOE [BUKEHHE YACTHUIl BEIIECTBA; PaBHOMEPHOE
JIBU)KEHUE; HEPAaBHOMEPHOE JBUKEHUE; UHEPIMS;, B3aUMOJICHCTBUE TEJI; PABHOBECHE TBEPABIX TEJ C
3aKpEIUIEHHON OCBhIO BpallleHUs; Tepeaada MaBJICHUS TBEPIBIMU TEJIaMH, >KHIKOCTSMU WU Ta3aMu;
aTMoc(epHOE MaBJICHHUE; IUIABAaHWE TEJ; MNPEBPAIICHHsS MEXaHWYECKOH SHEPIHuH) MO OIHCAHHUIO
HX XapaKTePHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh TMPOSBJICHUE U3YUYEHHBIX (U3UUYECKUX SIBIICHHUI B OKPY KAIOIIEM MHUpE, B
TOM uuciie (U3NYECKHE SIBIICHHUS B MPUPOJIEC: MPUMEPHI JIBMIKEHHS C PA3IUYHBIMU CKOPOCTSMHU B
YKUBOM U HE)KUBOU MpUPOJE; AEHCTBUE CHIIBI TPEHUS B TIPUPOJIE U TEXHUKE; BIUSHHE aTMOC(HEPHOTO
JaBJICHUs Ha JKUBOW OpraHu3M; IUIaBaHWE PbIO; pblUyard B TeJi€ YelIOBEKa; MPU ATOM IMEPEBOIUTH
MPAaKTUUECKYIO0 3ajadyy B Y4YeOHYIO, BBIIACISATH CYIIECTBEHHBIE CBOWCTBA/MPHU3HAKH (UIUUECKUX
SIBJICHUI;

—ONHUCHIBAaTh U3YUYCHHBIE CBOWCTBA Ten W (HU3MYECKUE SBJICHUS, UC- TOJb3ys (PU3NUIECcKue
BEIIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, IYTh, CKOPOCTb, CPEIIHSSI CKOPOCTh,
cuia yrpy- TOCTH, CHUJIa TSDKECTH, BEC Tela, CUJia TpEHUs, JaBlieHue (TBEPIOTO Teja, KUIKOCTH,
rasa), BRITAJIKMBAIOIIAS CUJIAa, MEXaHUYEeCcKas padoTa, MOIIHOCTh, TJIEYO CHUJIbI, MOMEHT CHJIBI,
K02 GUIMEHT TMOJE3HOTO ASUCTBUS MEXaHW3MOB, KHHETHYECKasi U MOTEHIIUAJIbHAs DHEPTHUsl);
MpU OMHUCAHWUM TIPABUIIBHO TPaKTOBaTh (PUBUYSCKUN CMBICT HCHOJb3YyEMbBIX BEIHYUH, WX
0003HaYCHUS U €IUHUIBI (PU3NUECKUX BEIUYHH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIIME JIAHHYIO
(puzndeckyro BeIUUMHY C JIPYTUMU BEITUYUHAMH, CTPOUTH TpadUKHA U3YYCHHBIX 3aBUCUMOCTEH



(pyuznveckux BeIMYnH;

—XapaKTepU30BaTh CBOWCTBA TeJ, (PU3HYECKHUE SBICHUS M IIPOILIECCHI, HCIIOIb3YysS IpaBHIIa
CJIOKE€HUsI CUJl (BIOJb OJHOM IpsAMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBHIO
paBHOBecHsl pblyara (0J0Ka), «30JI0TO€ MPABHIIO» MEXAHHKH, 3aKOH CO- XpaHEHUS MEXaHHYECKOM
SHEPTHH; IPH 3TOM JaBaTh CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA U 3aIIMCHIBATH €T0 MAaTEMaTHYECKOE
BBIPAYKEHUE;

—OOBSCHIATh  (PU3MYECKUE SIBJICHMS, IMpPOLECChl U  CBOMCTBAa Te€J, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABIISITE IPUUUHHO-CIICICTBEHHbBIE
CBSI3U, CTPOUTH OOBsICHEHHE M3 1—2 JOTMYeCKUX IIaroB ¢ Omnopoi Ha 1—2 M3ydeHHBIX CBOWCTBA
(bu3ndecKuX SIBICHUH, (PU3NICCKUX 3aKOHA WA 3aKOHOMEPHOCTH;

—pemiate pacu€THble 3a1adyud B 1—2 ACHCTBUS, HCTIONIB3Ysl 3aKOHBIM (DOPMYIIBI, CBS3BIBAIOIINE
(u3nyeckre BEIMYMHBI: HAa OCHOBE aHaju3a YCJIOBHUS 3aJadyd 3allUChIBaTh KPATKOE YCIIOBHE,
MOJICTABIATh (PU3NUECKHE BEJIMYUHBI B (JOPMYJIbI U MPOBOAUTH pac- YETHI, HAXOAUTH CIIPABOUYHbIE
JlaHHble, HEOOXOIWMBIE UISI PpEUIeHUs] 3ajad, OLIEHUBATh pPEaTMCTUYHOCTh MOJTy4YeHHOU
(buzmyecKon BETUYNHBIL;

—pacro3HaBaTh IpO0JIEMBI, KOTOPHIE MOXKHO PEUIUTh IPU MOMOUIM (PU3MYECKUX METOHOB; B
ONMCAaHUU MCCJICIOBAHUS BBIJIENATh MPOBEPSEMOE IPEAIOJI0oKEHUE (TUIIOTE3y), pa3iauyarb U
WHTEPIPETUPOBATH MOJYYEHHBIH PEe3yJIbTaT, HAXOJIUTh OIIMOKHU B XOJE OIbITA, JIeJaTh BBIBOJIBI IO
€ro pe3yiabTaram;

—IPOBOJAUTH OIBITHl MO HAOIIOAEHUIO (PU3NYECKUX SIBICHUNH WU (PU3UYECKUX CBOMCTB Te:
(opMyupoBaTh MpOBEpsSiEMble MPEANONIONKEHUS, COOUpPAaTh YCTAHOBKY U3 IMPEIJIONKEHHOTO
000pyI0BaHMS, 3alMMCHIBATHh X0/ ONbITa U (OPMYJIMPOBATH BHIBOHI;

—BBINOJIHATh MpPSAMbIE W3MEPEHUs PACCTOSIHUS, BPEMEHH, Macchl Teja, 00bEMa, CHIIBI U
TeMIIepaTypbl C MCIOJIb30BAaHUEM aHAJIIOTOBBIX M LU(PPOBBIX NPHUOOPOB; 3aMUCHIBATh ITOKAa3aHUS
npruOOPOB C yU4ETOM 3aJaHHON aOCOIOTHOM MTOTPEIITHOCTA U3MEPEHUI;

—TIPOBOAUTHh HWCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOM Be- JHUYUHBI OT JPYyroM C
HCTOJIb30BAHUEM TMPSMBIX HU3MEPEHUN (3aBUCUMOCTU IIyTH PaBHOMEPHO MBWKYLIErocs Tejaa OT
BpPEMEHHU NBWIKEHUSI Teja; CUJIBl TPEHUSl CKOJBXKEHHUS OT CHJIBl JaBJIEHMS, KadecTBa 00pabOTKHU
IOBEPXHOCTEH TeI U HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOIIAAU CONPUKOCHOBEHHS TEN; CHIIbI
YIPYTOCTH OT yJIMHEHHUS MPYKUHbBI;, BHITAJIKUBAIONIEH CUJIBI OT 00bEMa NOTPYKEHHOM YacTu Tena u
OT TUIOTHOCTH HUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOHMHBI, Ha KOTOPYIO
MOrPY>KEHO TeJI0; YCIOBUN IUIaBaHUs TeJl, YCIOBUI paBHOBECHs pbluara U OJIOKOB); y4acTBOBaTh B
IJIAHUPOBAHUM y4EOHOTO HMCCIEI0BaHUs, COOMPATh YCTAHOBKY M BBINOJIHITH U3MEPEHUS, CIEy s
MpeJIO)KEeH- HOMY IUIaHy, (PUKCUPOBATh PE3yJIbTAaThbl MOJYYEHHOW 3aBHCHUMOCTH (DU3UUECKUX
BEIIMYMH B BHUAC MNPEIIOKEHHBIX Tabmui M rpaduKoB, AeliaThb BBIBOJBI IO pe3yibTaTaM
HCCIIEOBaHUS;

—IPOBOJUTH KOCBEHHBIE M3MEpeHUs] (PU3NUECKUX BEIUUYHUH (IUIOTHOCTH BEIIECTBA XUIKOCTH U
TBEPAOro TeNa; Ccujla TPEHHUS CKOJBXKEHUsS; [JaBJICHHUE BO3JyXa; BBITAJKUBAIOIIAs CHIIA,
JIEHCTBYIOIIAsl HA MOTPYKEHHOE B KUIAKOCTh TEJIO; KOA(PPUIIUEHT MOJIE3HOTO ASUCTBUS IIPOCTHIX
MEXaHU3MOB), CJeaysl MNPeAI0KeHHOW HHCTPYKIMHU: MPU BBIIOJIHEHUH H3MEpPEHUI coOupaTh
SDKCIIEPUMEHTAJIbHYIO YCTAaHOBKY Y BBIUMCIISITh 3HAUEHUE HCKOMOM BEJINYMHBI;

—CcoO0JII0/1aTh NMpaBuila TEXHUKU 0€30MMaCHOCTH MpU paboTe C 1abopaTOpHBIM 000PYI0BAHUEM;

—YyKa3bIBaTh NPUHLMIIBI IEUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECs COCYbl, OapoOMeTp, pblyar, MOJABUKHBIM U HENOJABMKHBIN OJIOK,
HaKJIOHHAs! INIOCKOCTH;

—XapaKTepU30BaTh MPUHLMUINBI JEHUCTBHUS HW3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMHCTB
C omopod Ha HUX onucaHusd (B TOM 4YHCIE. MNOJAUWMHUKH, YCTPOWCTBO BOJOIPOBOJA,
TUAPABINYECKUM IIpecc, MaHOMETP, BBICOTOMED, ITOPIIHEBOH HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHUS
0 CBOMCTBax (PU3NYECKUX SIBICHUH U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIPUBOAUTH NMPUMEPHI / HAXOIUTHh WH(GOPMALMIO O MPUMEpax NMPAKTHYECKOTO HCITOJIb30BaHUS
(hU3MYeCKUX 3HAHUU B MOBCEJHEBHOW XM3HHU i1 oOecrieueHHs: 0e30MacHOCTH MpU OOpaIlEeHHH C
NpuoOpaMM W TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbSI M COONIOJNCHUS HOPM



9KOJIOTHYECKOTO IMOBECHHUS B OKPY’KAIOIICH cperie;

—OCYIIECTBIIAITE OTOOP MCTOYHUKOB HWH(MOpMauu B ceTH VIHTEpHET B COOTBETCTBHH C
3aJJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUH U MyTEM CpaBHEHUS Pa3IMIHBIX
HWCTOYHHUKOB BBIJCTATh WH(POPMAILHIO, KOTOpAs SBISCTCS IPOTUBOPCUUBON WM MOXKET OBITh
HEJOCTOBEPHOI;

—UCIIOJIb30BaTh TIPHU BBIMOJHCHUH YYCOHBIX 3aJaHWi HAYYHO-TIONMYJISIPHYIO JIHTEPaATypy
(bu3nYecKoro coxepikaHusi, CIPaBOYHBIC MaTEPHUAIIBI, PECYPChI ceTh MHTEepHET; BlIaieTh MpUuéMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, peoOpa3zoBaHus HH(OPMAITUY U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

—CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE IHCHMEHHBIC M YCTHBIC COOOIICHHMS Ha OCHOBEe 2—3
HWCTOYHHUKOB HWH(popManuu (U3NIECKOTO COJASpKaHUs, B TOM YHCJIC ITyOJIMYHO JIejaTh KpPaTKue
COOOMICHUSI O pe3yibTaTax MNPOSKTOB WM YYEOHBIX HMCCICIOBAHHUN; IMPH 3TOM TI'PaMOTHO
WCTIOJIB30BaTh W3YYCHHBIH TOHITUWHBIN amnmapar Kyp-ca (U3HUKH, COMPOBOXKIATh BHICTYILICHUE
OpEe3CHTalUEH;

—TIIPHU BBIMIOJTHEHUH YYCOHBIX TPOCKTOB U MCCIIEIOBAHUIN pacpeIe/siTh 00SI3aHHOCTH B TPYIIIE B
COOTBETCTBHU C ITOCTABJICHHBIMU 3a/la4aMi, CJIEAUTH 3a BBIMOJIHEHUEM IUIaHA JIEHCTBUM, aJIeKBaTHO
OIIEHUBATh COOCTBEHHBIM BKJIQJ B JCATEIBHOCTH TPYMIBI; BbI- CTPAWMBATh KOMMYHHUKATHUBHOC
B3aMMOJICHCTBUE, YIUTHIBAsI MHCHHUE OKPYKAOTITUX.

8 kaace

IIpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTb CHOPMHPOBAHHOCTH Y
00y4aronuxcs YMEHHUI:

—MHCIIOJIb30BaTh TIOHSTHS: Macca W pa3Mepbl MOJICKYJ, TEMJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTANIMYECKUE U aMOop(HBIE Tela, HACHIIIIEHHBIHM
W HEHAChl- MICHHBIA Map, BJIAXKHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHssSI dHEPTHUs, TEIIOBOU
JIBUTATEIIb, DJIEMECHTAPHBINA DJJICKTPUUECKHU 3apsd, DJJEKTPHUYECKOE TII0JIe, IPOBOAHUKH U
JIUDJICKTPUKH, TOCTOSIHHBIN SJICKTPUIECCKUH TOK, MAarHUTHOE TI0JIC;

—pas3nuyaTh SBJICHHUSA (TEIJIOBOE pacHIupeHHe/ckaThe, TeIulonepenadya, TEIJIOBOE
paBHOBECHE, CMadMBaHHWE, KalWUISIPHBIC SIBJICHHUs, HCIIApCHHWE, KOHACHCaIUs, IIJIaBJICHUE,
Kpuctajutu3ainus (OTBepJIeBaHUE), KHIICHWE, TeIuionepeaada (TermIonpoBOIHOCTh, KOHBEKIIHS,
U3JIyYCHHE); DJICKTPU3aIlMs TEJI, B3aUMOJCHCTBUE 3apsiioB, ACHCTBUS JJICKTPUUECKOTO TOKa,
KOPOTKOE€ 3aMBbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JICUCTBUE MAarHUTHOT'O IIOJIs HA TIPOBOJIHUK
C TOKOM, 3JICKTPOMAarHUTHAasi WHIYKIIMSI) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OITBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UIYECKOE SIBJICHHUE;

—pacro3HaBaTh NPOSBJICHHUE HW3YYCHHBIX (DUUYECKUX SBIICHHUM B OKPYJ)KaroIlleM MHUpE, B
TOM 4Yuciae (U3NYESCKHE SIBICHHS B NPUPOJIC: MOBEPXHOCTHOE HATSHKCHHE W KaIMJUISIPHBIC
SIBJICHUSI B MOpPHUPOJE, KPUCTAJLUIBI B mNpupoae, uznydeHue CoyHIA, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3sbl, OOpa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra; »JICKTPUYECKHUE SIBICHUS B
atMocdepe, DJICKTPUUESCTBO KUBBIX OPraHW3MOB; MarHUTHOE moJjie 3eMJId, Apeid MnoJIrcoB,
pOJb MAarHUTHOIO MOJIsT JJIs JKU3HU Ha 3eMiie, IMOJISIpHOE CUSHHUE; IIPU 3TOM MNE€PEBOJUTH
MPaKTUYECKYIO 3aJ1a4y B y4e€OHYIO, BBIIACISITh CYIIECTBEHHBIC CBOWCTBA/IIPU3HAKU (PU3MUESCKUX
SIBJICHU;

—OMKCHIBaTh HU3YYEHHBIE CBOICTBA Tel M (QU3MYECKUE SBJIECHUS, HUCIOJIb3Yys (U3NUECKUE
BEJIMUMHBI (TeMIepaTypa, BHyTPEHHSISI SHEPIrUsi, KOJIMYECTBO TEIUIOTHI, yAeIbHas TEMI0EMKOCTD
BEILlECTBA, YyJeJbHAasl TeIUIoTa IUIaBJICHMs, YJelbHas TeIuloTa MHapooOpa3oBaHMs, yAeJbHas
TEIJIOTa CrOpaHUsl TOIUIMBA, KOAX(P@PUIMEHT TOJE3HOro JEeMCTBUS TEIJIOBOM MalllUHBI,
OTHOCUTEJIbHAsT BJIAKHOCTHb BO3JyXa, DJJIEKTPUYECKHUM 3apsl], Cula TOKa, DIJIEKTPUYECKOE
HalpsDKEHHE, CONPOTHBIICHHE IIPOBOJHUKA, YJIEIbHOE COINPOTUBIICHHE BellecTBa, padora u
MOIITHOCTh 3JIEKTPUYECKOT0 TOKA); MPHU OMHCAHUM TMPABWIBHO TPAKTOBATH (PU3MYECKUN CMBICI
HCTIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS U €IMHUIBI (PU3NYECKHUX BEIUYHUH, HAXOAUTb (POPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (U3HYECKYI0 BEJIWYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TI'paduKHu
U3YUYE€HHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIUYUH;

—XapaKTepHU30BaTh CBOWCTBA TeJ, (U3UYESCKHUE SIBJICHUS U MPOLIECCHI, UCTIOIb3Ys OCHOBHBIE



MOJIOYKEHHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPHH CTPOCHHS BEIIECTBA, NMPUHIMM CYyNEPIO3UIINU
rnoJjie (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJisl yyacTKa LIeHu,
3akoH JDxoyns—JleHnla, 3aKkOH COXpaHEHHWsI OJHEpPruy; IpH ITOM J1aBaTh CJIOBECHYIO
(hopMyIMPOBKY 3aKOHA U 3aMHMCHIBATH €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

—OOBACHATh (PU3NUYECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE M B KOHTEKCTE CUTyallui
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH NPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe u3 1—2 JOTMYECKUX IMIaroB C OMOpoWd Ha 1—2 WM3yYEeHHBIX CBOHCTBA (DHU3MUECKUX
SIBJICHUH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

—pemaTth pacyéTHbIE 3ada4yu B 2—3 JCHCTBUS, HWCHOIB3YSd 3aKOHBI U (OPMYIIHI,
CBsi3pIBaOIIMEe (DU3MYECKUE BEJIWYHMHBI: HAa OCHOBE aHaliM3a YCJIOBHS 3aJladdl 3alUCHhIBATh
KpaTKOE€ YyCJIOBHE, BBISBIISITH HEAOCTATOK JAHHBIX JJISI PEUICHHS 3aJa4, BHIOMpATh 3aKOHBI U
bopmynbl, HEOOXOonUMBIE UISI €€ pemIeHUs, MPOBOAUTH PAcu€Tbl M CpPaBHHUBATH IOJyYEHHOE
3Ha4YeHHE (PU3NYECKON BEIIMUNHBI C U3BECTHBIMU JIAHHBIMU,

—pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPHU TOMOIIM (PUBHYECKUX METOIOB;
WCTIONB3YsI ONHCAaHWE WCCIENOBAaHUS, BBIJCISATH TPOBEPSIEMOE TMPEIIOIOKECHHE, OICHUBATh
MPAaBWJIBHOCTD MOPSIKAa TPOBEACHUS UCCIIECIOBAHUS, ETIaTh BHIBOIBI;

—TPOBOJUTE OIBITH TI0 HAOMIOAECHUIO (DU3WYECKUX SIBIICHHA WM (U3UYECKUX CBOHCTB Tel
(KanmIIIsIpHBIE SIBJIICHUS, 3aBUCHMOCTH JIABIICHHSI BO3/yXa OT €ro o0bEéMa, TeMmepaTryphl; CKOPOCTH
MpoIlecca OCThIBAHUSI/HATpPEBaHUS TIPU M3IIYYEHWH OT I[BETa H3JTyYaroIlei/MOoTIomaroniei
MMOBEPXHOCTH; CKOPOCTh UCITAPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH U TUIOIIAAN €€ TTOBEPXHOCTH;
ANEKTPU3AIUS TENl W B3aMMOJCHCTBHE DJIEKTPUYECKUX 3apsiioB; B3aWMOJICHCTBHE ITOCTOSHHBIX
MarHuTOB, BU3yaJIM3alldsi MarHUTHBIX TIOJIEH MOCTOSHHBIX MAarHUTOB; JEWCTBHUS MarHUTHOTO TTOJIS
Ha TPOBOJHUK C TOKOM, CBOICTBa A3JEKTPOMAarHuTa, CBOMCTBA S3JEKTPOABUIrATElsl MOCTOSIHHOIO
TOKa): (GOpPMYyJIUPOBATh MPOBEpPsiEMble MPEAIOI0KEHUS, COOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO
000pyI0BaHUST; OMUCHIBATH X0/ ONbITa U (HOPMYJIUPOBATH BHIBOJBI,

—BBINOJIHATH MPSIMbIE U3MEPEHUsI TeMIEepaTypbl, OTHOCUTEIHHON BJIA)KHOCTH BO3JyXa, CHUJIbI
TOKa, HamNpsHKEHUs] C HCIOJb30BAaHMEM aHaJIOTOBBIX IIPUOOPOB M JAaTYHUKOB (PU3UYECKUX
BEJIMYMH; CPAaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOJIOTHOM MOTPELIHOCTH;

—IPOBOAUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW (U3NYECKOM BEIMYUHBI OT JpPYyroil c
HCMOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCMMOCTH CONPOTUBIICHUS MPOBOJHUKA OT €ro JJIUHBI,
IJIOIIAJM TONEPEYHOTO CEYEHHUS U YIEJIbHOTO CONPOTHBIICHUS BEIIECTBA MPOBOJAHUKA; CUJIBI TOKA,
HUJIYLIEro 4yepe3 MPOBOJIHUK, OT HAMPSHKEHUSI HAa MTPOBOJHUKE; HCCIIEOBAHUE MOCIIEI0BATEIBHOTO U
MapajyIeIbHOTO COEIWHEHUN MPOBOJIHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WM3MEPEHUSs, CIeAys MPEIJoKEHHOMY IUIaHy, (PUKCHpOBATh pPE3yiabTaThl MOIYYECHHOU
3aBHCUMOCTH B BHJI€ TAOJIHIl U rpaUKOB, AeNaTh BBIBOABI MO pe3yJibTaTaM HMCCIEAOBAHHUS;

—IPOBOJAUTHh KOCBEHHBbIE U3MEpEHHUs (PU3NUECKUX BENUYHUH (ylIebHasA TEIIOEMKOCTh BEIIECTBA,
COIIPOTHUBIICHUE MTPOBOJIHUKA, paboTa U MOITHOCTH JIEKTPUUECKOI0 TOKA): INIAHUPOBATH U3MEPEHUS,
cobupaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIeys MPEIJI0KEHHON HHCTPYKUHMH, U BBIYUCIATH
3HAYeHHUE BEJIMYUHBIL;

—CcoO0JII0/1aTh NMpaBuiia TEXHUKU 0€30MMaCHOCTH MPU paboTe C 1abopaTOPHBIM 000PYI0BAHUEM;

—XapaKTepU30BaTh MPUHLUNBI JEHUCTBHUS HW3YyYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMICTB
C omopod Ha HX omnucaHus (B TOM YHCIIE: CHUCTEMa OTOIUIEHUS JOMOB, THTPOMETp, IapoBas
TypOMHA, aMIepMeTp, BOJBTMETP, CUETUMK DOJIEKTPUUECKOM SHEpPruu, >3JIEKTPOOCBETUTEIIbHBIC
NpUOOpBI, HAarpeBaTelbHbIE AJIEKTPONPUOOPHl (IIPUMEpPHI), 3JIEKTPUUECKHE MPEIOXPAHUTENH;
9JIEKTPOMArHuT, OJJIEKTPOJBUTATENIb IOCTOSHHOTO TOKAa), MCIOJb3ysl 3HaHUA O CBOMCTBax
(uznueckux sABJICHUN U HEOOXOAUMBbIEe (PU3NUECKUE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MNPOCThIE TEXHUYECKHUE YCTPOMCTBA M MU3MEpPUTENIbHbIE MPHUOOPHI MO CXeMaM U
CXeMaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUTATEIb
BHYTPEHHETO CTOpaHMs, 3JIEKTPOCKON, PEOCTaT); COCTABIATH CXEMbl DJIEKTPUYECKUX Ienel ¢
MOCJIeIOBATENIbHBIM U MapaJuIeIbHBIM COSIUHEHHEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAYEHUS
3JIEMEHTOB AJIEKTPUUYECKHUX LIeTICH;



—pPUBOJAUTH TPUMEPBI/HAXOIUTh MH(MOPMALUIO O MpUMEpax MPAKTUYECKOrOo HCIOJIH30BAHUS
(bu3nYecKuX 3HAHWI B TOBCEIHEBHOW XKU3HU JIsi obecrieueHusi Oe30MacHOCTU MPU OOpaIeHuu C
npudopaMM W TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHsI 3J0pPOBbS U COOJIOJICHHS HOPM
9KOJIOTMYECKOTO IOBEAEHUS B OKPY’KaIOIIEH cpelie;

—OCYILIECTBIIATh TOUCK uHpoOpManuu (usnueckoro cojaepxkanusi B cetu VHTEepHET, HA
OCHOBE€ HMEIOIIUXCA 3HAaHUN M IyTEM CpPaBHEHUS JIONOJHUTENIbHBIX HCTOYHUKOB BBIICISIThH
nH(pOpPMAaLIHIO, KOTOPAs SBISICTCS TPOTUBOPEUYHBOM MU MOXKET OBITh HETOCTOBEPHOM;

—MCHOJIb30BaTh IPU BBINOJIHEHUU YUYEOHBIX 3aJJaHUM HAy4YHO-NONIYJISIPHYIO JIUTEpaTypy
¢usmueckoro coaepkaHus, CHpaBOYHBIE MaTepHaibl, pecypchl ceTh VIHTEepHeT; BIAACTh
npuéMaMi KOHCTIEKTHPOBAHUSI TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIMM W3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYIyIO;

—C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKHE YCTHBIE COOOIEHNsI, 0000111ass HHPOPMALIUIO
13 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOTO COAEpKaHMs, B TOM UHCII€ MyOJIMYHO MPEACTABIATh pe-
3yJIbTaThl IPOEKTHOM MJIM HCCIIEIOBAaTEIbCKON JIESITEIbHOCTH; IIPU 3TOM IPaMOTHO HMCIOJIb30BaTh
M3y4YEeHHBIN MOHITUHWHBIN anmnapar Kypca (pU3uKu, CONpOBOXKIAATh BBICTYIJIEHHE ITPE3EHTalEH;

—IIpY BBINIOJHEHUN Y4YEOHBIX MPOEKTOB U MCCIIEA0BAHUN (PU3UUECKHUX MPOIECCOB paclpenesiTh
00513aHHOCTU B TpyMIl€ B COOTBETCTBUHM C IMOCTaBJICHHBIMHM 3aJadyaMH, CJIEAUTH 3a BBIIIOJHEHUEM
IJIaHa AEHCTBUN U KOPPEKTUPOBATH €ro, aJleKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B JI€ATEIHHOCTD
IPYIIbI; BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJEHUCTBHE, MPOSIBISAS TOTOBHOCTh pa3peliarh
KOH(JIUKTHI.

9 kaace

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)xaTb CHOPMUPOBAHHOCTH Y
00y4JaroIXCsl YMEHUM:

—MUCIONB30BaTh  IOHATHS:  CHUCTeMa  OTcuéra, MaTepuajibHas  TOYKa, TPAEKTOpHS,
OTHOCUTENIbHOCTh MEXAaHUYECKOTOo JBMXKeHUs, Aedopmanus (ympyras, IUIacTUYecKas), TpeHHe,
LIEHTPOCTPEMUTENIBHOE YCKOPEHHUE, HEBECOMOCTb M MEpPEerpy3Kd; LEHTP TKECTH; aOCOIIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE; MEXaHWYECKHE KOJeOaHWs U BOJIHBI,
3BYK, UH(Pa3BYK U YJIbTPa3ByK; DJIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPO- MAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTb M JAJIbHO30PKOCTbH, CHEKTPhl UCHYCKaHUS WM TMOTJIOUIeHHS; albda-, 0era- u
raMMa-u3JIy4eHHUsl, U30TOMbI, s/IepHAasi SHEPreTHUKa;

—pa3nuyath SBJIeHUS (paBHOMEpPHOE M HEpPaBHOMEpPHOE MPSIMOJMHEHHOE JIBUXKEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE NBHKEHUE, CBOOOIHOE TaJIeHNE T, PaBHOMEPHOE JBH)KEHUE
[0 OKPY>XKHOCTH, B3aWMOJICHICTBHUE TE€JI, PEaKTUBHOE JBI)KEHUE, KojebaTeIbHOE JIBH)KCHHUE
(3aTyxaroiue U BbIHYKJICHHbIE KOJeOaHMs), PE30HAHC, BOJIHOBOE JIBHKEHUE, OTPaKEHUE 3BYKa,
NPSIMOJIMHEHHOE PACIpPOCTpaHEHHE, OTPaXKECHHE M MPEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE
OTpaXEHHUE CBETa, Pa3JIOKEHHE OEeJIoro CBeTa B CIEKTP M CIOXXEHUE CIEKTPaJIbHBIX LIBETOB,
JIUCIIEPCUsT CBETa, €eCTECTBEHHAs pPaJHOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOro CIIEKTpa
W3ITy4YEHUs) MO OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYOIIUX
JlaHHOE (PU3NYECKOE SIBJICHUE;

—pacro3HaBaTh TPOSIBJICHHWE HU3YyYEHHBIX (PU3MYECKUX SIBICHUH B OKpy>kKarolieM mupe (B
TOM Yuclie (U3UYEeCKUe SIBIICHUSI B MPUPOJE: NMPUIIUBHI U OTIWBHI, JBHXKeHUE MuiaHeT ColHeYHOM
CHUCTEMBbI, PEAaKTUBHOE JBH)XKEHHUE JKUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB IKHUBOTHBIMU,
3EMJIETPSICEHUE, CEICMUYECKHE BOJIHBI, I[yHAMHU, X0, LIBE€TA TE€JI, ONTUYECKHE SIBJICHUS B NPUPO/IE,
Ouojornueckoe JAEeHCTBHE BUJIUMOTO, YIbTPadUOIETOBOTO M PEHTTCHOBCKOTO H3IIYUYCHHH;
€CTECTBECHHBII PaJMOaKTUBHBIN ()OH, KOCMUUYECKHE Ty, PaJUOAKTUBHOE H3IIYYECHHE MPHUPOTHBIX
MHHEPAIOB; JICHCTBUE PaJUOAKTUBHBIX M3JTyYSHHI Ha OPraHW3M YelIOBEKa), MPHU ITOM IMEPEeBOIUTH
MPAKTUUECKYIO 3a7ady B y4YEOHYIO, BBIJICNISATh CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU (PU3HMYECKHUX
SIBJICHUI;

—ONUCHIBAaTh HU3YUYCHHBIE CBOMCTBAa TeNl W (U3UYECKUE SBICHUS, HCIOIB3Yys (U3NUECKHUE
BEJIMYUHBI (CPEIHsIsE U MTHOBEHHAsi CKOPOCTh Tejia MPU HEPABHOMEPHOM JBUKEHUHU, YCKOpPEHUE,
MepeMelieHne, MyTh, YyIrJoBas CKOPOCThb, CHUJIa TPEHUs, CUJIa YHOPYTrOCTH, CHJIAa TSHKECTH,



YCKOpE€HHE CBOOOJHOTO MAaJICHUs, BEC TeJla, UMITYJIbC Teja, UMIyJIbC CHIIBI, MEXaHUYeCKas
paboTa U MONIIHOCTb, MOTEHIIMAIIbHAS SHEPIrUs Teja, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHASL DHEPTHsl CXKATOW MPYKUHBI, KUHETUYECKasi dHEPrusi, IOJHAs MEXaHU4YeCKas
SHEPrus, MEpPHUOJ M YacToTa KoJeOaHWM, JUIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA,
CKOpPOCTH CBETa, IIOKa3aTejb NPEJIOMJICHHUS Cpebl); NPU ONHMCAHUU NPaBUIBHO TPaKTOBAaTh
(bU3UYECKUIT CMBICIT UCTIOIB3YEMBIX BEJIM- YMH, OOO3HAYEHUS U €IWHUIB (PU3NUECKUX BEJIUYHH,
HaXoAuTh (POPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYESCKYIO BEIIMYMHY C JNPYTUMH BEJIMYHHAMHU,
CTpOUTH rpadUKHU N3yYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;

—XapaKTepU30BaTh CBOMCTBAa TeJl, (PU3MYECKHE SBICHHS M MPOLECCHl, HCIOIb3Yys 3aKOH
COXpAaHEHMsI DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPHHIUI CYIEPIO3HUIMU CHJI, MPUHIIHII
OoTHOcHUTENbHOCTH [ anuiies, 3akoHsl HbIOTOHA, 3aKOH COXpAaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHUS
Y TIPEJIOMJICHUSI CBETa, 3aKOHBI COXPaHEHHWs 3apsOBOTO M MAaCCOBOTO YHCENI TpPU  SJIEPHBIX
peaKIusIX; Mpy 3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTEMaTHIYECKOE
BBIpAKEHUE;

—OOBACHITh (PU3NUECKHE TPOIECCHl M CBOMCTBA T, B TOM YHCIE M B KOHTEKCTE CUTYyallui
MPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOHUTH
00BsICHEHHE U3 2—3 JOrMYECKUX IIaroB C ONOpoil Ha 2—3 M3YYEHHBIX CBOMCTBA (U3NUYECKUX
SIBJIEHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

—pemaTth pacyéTHbIe 3a7ladd (OMUpPAIOIINECs Ha CUCTEMY W3 2— 3 ypaBHEHHIA), HCIIOJIB3YsI
3aKOHBI U (POPMYJIBI, CBS3BIBAIONINE (PU3UUSCKHE BEIMYWHBI: HAa OCHOBE aHaIM3a YCJIOBUS
3aJladdl 3alliChIBaTh KPAaTKOE YCJIOBHUE, BBIIBISITH HEAOCTAIONIME WM W3OBITOYHBIC JTaHHBIE,
BBIOMpATH 3aKOHBI U (hOPMYIIbI, HEOOXOMUMBIE IS PEIICHHs], IPOBOJAUTH PACUETHl U OLICHHUBATh
PEaTMCTUYHOCTh MOJIy4E€HHOI O 3Ha4eHUsI (PU3NUECKON BEJTMYHUHBI;

—pacno3HaBaTh MNPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MNPHU MOMOIIM (PU3HMYECKUX METOOB;
WCIIOIb3ys OINMCAaHHWE HCCIENOBAHUS, BBIIACIATh MIPOBEPSIEMOE MPEIAIOIOKEHHUE, OLICHUBATh
NPaBWIBHOCTh MOpsi/IKa MPOBENCHUS HCCIENOBaHMs, [eJaTh BbIBOJBI, HMHTEPHPETUPOBATH
pe3yabTaThl HAOIIOEHUN U OIBITOB;

—IPOBOJANUTH OMBITHl 10 HAOMIOAEHUIO (PU3NYECKUX SIBJICHMM WM (PU3NYECKUX CBOMICTB Tell
(u3yyenue BTOporo 3akoHa HBIOTOHa, 3aKOHAa COXpPaHEHHs SHEPrHMHU; 3aBUCUMOCTb II€puOoaa
KOJICOAaHUHUIIPY>KMHHOI'O MasiTHUKAa OT MAacChl Ipy3a M >KECTKOCTH IPY>KMHBI M HE3aBUCUMOCTB OT
aMIUTUTYAbl MajbIX KoJeOaHWH; NPSIMOJMHENHOE  pacHpoCTpaHEHHE CBETa, paziioxKeHue
Oesloro  cBeTaB CHEKTP; M3y4YeHUE CBOWCTB H300pa)keHHs B IJIOCKOM 3€pKajie U CBOMCTB
n300paxkeHus IpeaMeTa B coOuparolieil JuH3e; HaOJI0IeHUe CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB
W3JIy4eHUs): CaMOCTOSITEIbHO COOMpPAaTh YCTAHOBKY M3 M30BITOUHOrO Habopa 000pyAOBaHUS;
ONMCHIBATh XOJ1 OIbITA U €r0 Pe3yibTaThl, GOPMYJIUPOBATH BHIBOJIbI;

—IPOBOJANUTh NPU HEOOXOJAUMOCTH CEpPHUIO MPSIMBIX MU3MEPEHUM, ONpesenss cpelHee 3HaueHue
u3MepsieMol BeIMYUHBI ((POKyCHOE paccTosiHHE CcoOMparomieil JUH3bI); 0OOCHOBBIBAaTH BBIOOP
crocob6a U3MEPEHHU/U3MEPUTEILHOTO TPHOOpa;

—IPOBOJNUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMHC HUCIIOIb30BaHUEM IPSIMBIX
n3MepeHul (3aBUCHMOCTb IYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM JBMXEHHUU 0€3 HadyabHOM
CKOPOCTH; Mepuojia KoieOaHuil MaTeMaTUYeCKoro MasTHUKAa OT JUIMHBI HUTH; 3aBUCHMOCTH YyIJia
OTPa)KEHHUs CBETa OT yTja MaJCHUsU yIja IpeJOMIICHUs OT yria MaJeHus ): IUIaHupOBaTh UCCIIEN0-
BaHHUE, CAMOCTOSITEIILHO COOMpPaTh YCTAaHOBKY, (DUKCHPOBATH Pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH
(pU3MYECKUX BEIUYUH C YYETOM 3aJaHHOM MOTIPEIHOCTH U3MEPEHUH B BHJE TaOIMIl U I'pa(uUKOB,
JienaTh BBIBOJIBI IO pe3ysibTaTaM UCCIIEIOBAHUS;

—TpPOBOJNUTh KOCBEHHBIE M3MEpEeHUs (PU3NUECKUX BEIMYMH (CPEIHSsI CKOPOCTb U yCKOpEHHUE
TeJa IPU PaBHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOJHOTO MaJIeHMs], KECTKOCTh MPYKUHBI,
KOO(DPUIMEHT  TPEeHHUs]  CKOJIbKEHUS, MeXaHu4YecKas paboTa ¥ MOIIHOCTb, YacToTa |
nepuoj KojebaHUi MaTeMaTHYeCKOro M MPY>KMHHOTO MasiTHUKOB, ONTHYECKAasl CUJia coOUparomieit
JIMH3BI, PaJUOaKTUBHBIHN (DOH): INIAHUPOBATH U3MEPEHMSI; COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATh U3MEPEHHUs, Ceays NPesIoKEHHON MHCTPYKIMHU; BBIUMCIATh 3HAYCHUE BEIUYUHBI U
aHAJIM3UPOBATH MOJYYECHHBIE PE3YJIbTATHI;

—CcoO0I0/1aTh MpaBUila TEXHUKUA 0€30MacHOCTH IIPH paboTe ¢ J1abopaTOPHBIM 000PYOBAHUEM;



—pa3nu4aTh OCHOBHBIE NPHU3HAKU H3YYEHHBIX (U3MYECKHUX MOJENICH: MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPIOE TEJIO0, TOUCUHBIH MCTOYHUK CBETA, JIy4, TOHKas JIMH3A, TUIAHETapHash MOJEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOIO 51]1pa;

—XapaKTepU30BaTh MPUHUUINBI JEHUCTBUS W3YyYCHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOMHCTB
C Omnopodl Ha HUX onucaHus (B TOM 4YHCJIE: CHUIOMETp, AATYUKHU IIOJIOKEHUS, PACCTOSHUSA U
YCKOpEHHUS,

pakera, SXOJIOT, OYKH, IEPHUCKOIL, (oToarmapar, ONTHYSCKHUE CBETOBOJBI, CIIEKTPOCKOII,
JIO3UMETP, Kamepa BuibCcoHA), WCIIONB3ys 3HAHUS O CBOWCTBaX (PU3WUECKUX SBICHUU U
HeoO0XoauMBbIe (PU3NIECKHUE 3aKOHOMEPHOCTH;

—HUCIIOJIB30BATh CXCMblI M CXCMATHYHBLIC PHCYHKH H3YUYCHHBIX TCXHHUYCCKHUX yCTpOﬁCTB,
U3MEPUTCIBHBIX TPUOOPOB W TEXHOJIOTMYECKHX TMPOIIECCOB TMPU PEHICHHU y4eOHO-
MPaKTHICCKUX 3aJ1a4; ONTHYCCKUE CXEMBI JUIST TIOCTPOCHUS N300paKECHUN B MJIOCKOM 3epKajie U
cobuparo1ieit JIMH3E;

—IIPUBOJIUTh NPUMEPBI/HAXOAUTh HMHPOPMALUIO O MpUMEpax MPaKTUUYECKOIO0 HCIIOJIb30BAHUS
(bu3nYecKNX 3HAHWN B TOBCEIHEBHOW KU3HU JJIsi oOecrieueHHsl Oe30MacHOCTH MpH OOpaIleHUuH ¢
npubopaMu M TEXHUYECKMMU YCTPOMCTBAMH, COXpPAHEHUS 3J0pOBbsl U COOJIFOJAEHUS] HOPM
AKOJIOTUYECKOTO TTOBEJICHUSI B OKPY KAIOIIEH cpene;

—OCYUIECTBJISATh  MOMCK  uHbopManuu  (U3UYECKOro  cojepkaHusi B cetu HHTepHer,
CaMOCTOSATEIBHO (POPMYIHPYsI MMOUCKOBBIM 3aIpoC, HAXOJUTh IyTH OIPEICIICHHS JTOCTOBEPHOCTH
HOJIy‘—IGHHOﬁ I/IH(l)OpMaHI/II/I Ha OCHOBC MMCHOIIINXCA 3HAaHUU " JOIIOJIHUTCJIIBHBIX UCTOYHHKOB,

—MHCIIOJIb30BaTh ITIPU BBITIOJHEHUH YYEOHBIX 3aJlaHUM HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(pusmdeckoro cojiep)kaHus, CIPaBOYHBIC MaTepHalbl, pecypchl cetu HHTepHeT; BIIajgeTh
npuéMaMi KOHCTICKTHPOBAHUSI TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBHI B JIPYTYIO;

—Cco37aBaTh COOCTBEHHBIC IMHUCHMEHHBIE M YCTHBIC COOOIICHUSI Ha OCHOBE HH(pOpMAIUU U3
HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COAepKaHUs, MyOJUYHO TMPEACTABISATh PE3yIbTaThl
MIPOCKTHOW WJIM MCCIIEIOBATEIILCKOMN NESITEIPHOCTH; TIPH 3TOM T'PaMOTHO HCIIOJIb30BaTh M3Y4YEHHBIN
TMOHSATUWHBIA alapar W3ydaeMoro pasjaeia  (u3uku " COIPOBOXKIATh BBICTYILJICHHE
Mpe3eHTaImel ¢ y46ToM 0COOEHHOCTEH ay IMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE ITJIAHUPOBAHHUE
7 KJIACC
2 YAC B HEJZIEJIIO, Bcero 68 yaca

Ne HaumeHoBaH KosnnyecTBo yacoB Bu/ibl 1eITeIbHOCTH Bubl, opmbl JyieKTpOoHHbIe (11U dpOBbIE)
Ve pas/iesioB KOHTpPOJIA 06pa3oBaTebHbIEPECYPChI
n u TeM
/ l'[pOI‘paMMbI BCero :z:l'l'epoﬂ :}I{)::Tﬂ‘le
I pa6oTsl | paGoThI
Pazpen 1. Pusuka U e€ poJib B NO3HAHUU OKPY>Kalollero Mupa
1.1. ®dusnka — 2 BrisiBsieHME pasauIuin MEXAY du3nyecKuMu U |YCTHBIN [pesenTanus.http://dass-
HayKa onpupose XUMHU4YeCKUMHU  mpeBpaueHusmMu (MC  —  xumudA); |ompoc; fizika.ru/
PacnosHaBaHue M KJjJaccudukauus GU3MYECKUX SIBJIEHUMU:
MeXaHUYeCKUX, TeIJIOBbIX, 3JIEKTPUYECKHUX, MarHUTHBIX M
cBeTOBbIX; HabsrofieHue 1 onucaHue GU3nuecKuX siBJIeHUH;
1.2. dusuueck 2 1 OmnpejgeneHue Ll €HbI JleJIeHUs HIKaJIbI YcTHBIN onpoc; http://www.fizika.ru/
ue M3MepUTeJbHOr0 NprUbopa; [TnceMeHHBbIN
BEeJIMYUHBI KOHTPOJIb;
[IpakTHyeckas
pabora;
1.3 EcTecTBeHHOHay4yH | 2 1 1 BbIIBUKEHUE THIIOTE3, OGDBACHSIONIMX MPOCTbie sIBJEHHUS, |YCTHBIH ONpOC; http://www.fizika.ru/
BIAMETO/] HanpuMep:— I0YeMy OCTaHaBJMBaeTcsl /[BWKylleecd 1o |[lucbMeHHBbIN
MO3HAHMUSA rOPU30HTAJBHOM IMOBEPXHOCTH TeJO;— IO0YEMY B JKapKYH0 |[KOHTPOJIb;
NOrofly B CBeTJOW OJexJe MNpoxaajHed, dyeM B TéMHoMH; |KoHTposbHas
[IpensioxkeHne crnoco6oB mMpoBepku runores.; [IpoBejeHune |pabora;
MCCeOBAaHUSI MO IpPOBEpKe KaKoW JMO60 THIOTE3BI,
HanmpuMep: JaJbHOCTb MOJIETAa  WIAPWKA, MYLIEHHOIO
rOPU30HTAJBHO, TeM G6OJIbllIe, YeM OOJIbIIE BBICOTA MYCKa;
[TocTpoeHue mpocTedmux mMojesneld GU3NIeCcKUx SABJEHUH (B
BU/IE PUCYHKOB WJIM CXeM), HAaIpUMep HaZileHre
npeaMeTa; NPsIMOJIMHENHOE pacpoCcTpaHeHUe CBETA
HUrtoro no pazgeny 6
Pazpgen 2. [lepBoHavasibHble CBE/JIEHUS O CTPOEHUH BEIECTBA
2.1. CtpoeHue 1 1 OnpeneneHue pa3MepoB MaJlbIX TeJ; [IpakTHyeckas AHUManusa
BelllecTBa pa6oTa;
2.2. JIBM>KeHUE U 2 YcTHBIHN onpoc; BugeodpparmeHT
B3aUMOJENCTB Habonenne v 06bsicHeHue [TucbMeHHbIH
Yie 4acTHIl OPOYHOBCKOI0 ABMXKeHUs U siBieHUs quoddysuu; [IpoBeneHue KOHTPOJIb;
BelecTBa U 00'bSICHEHUE OIBITOB 110 0OHAPYKEHUIO CHUJI MOJIEKYJISIPHOTO TpakTraeckas
NPUTSKEHUS] HOTTAJKHUBAHUS; pa6oTa;
2.3. ArperaTHble 2 YcTHBIN Oonpoc; [IpeseHTanus
COCTOSIHUSI OnucaHue (C UCMOJBL30BAHUEM MPOCTBIX MOJIeJiel) OCHOBHBIX |[I[MCbMeHHBIN
BelllecTBa pa3JIMYMi B CTPOEHUU ra30B, X KUJKOCTENN TBEPBIX TEJ; KOHTPOJIb;
UToro no pazneny 5

Pazpen 3. [IBM2KeHME U B3aUMO/JIEHCTBUE TeJ
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3.1. MexaHu4yeck
Oe/IBIKEeHUEe

I/ICCJle,ZLOBaHI/Ie paBHOMEpPHOTO
omnpejesieHre ero Npu3HaKoB;

HaGmoael-me HEpaBHOMEPHOIro ABUXKEHUA H olpeaesieHue
€ro OTJIMYUU OT PaBHOMEPHOr'o ABHXKEHH; Pelenue 3aa4
Ha onpenesieHWe NyTH, CKOPOCTHU U BpEMEHH PaBHOMEPHOIO

ABUXEHU, AHanu3s Fpa(l)I/IKOB 3dBUCUMOCTHU IYTHU U CKOPOCTH
OT BpEMEHH;

ABUXEeHUdA U

[T1ucbMeHHbIN
KOHTPOJIb;
TecTrupoBaHUe;

[[pe3eHTanusa

3.2. Wuepuus,
Macca,
IJIOTHOCTh

O6'bsICHEHHE U TMPOTHO3WPOBAHHE SIBJEHUM, 00YCJI0BJIEHHBIX
WHepLUen, HalpuMep: YTO NPOUCXOJUT MPU TOPMONKEHUU HJIU
Pe3KOM MaHeBpeaBTOMOOUISA, T0YeMy HEBO3MOXXHO MI'HOBEHHO
NpPEeKpPaTUTh [ABMXKEHHE Ha BeJIOCUIle/le UM caMoKaTe U T. [.;
[IpoBefieHHE U aHAJIU3 ONBITOB, IEMOHCTPUPYIOIUX U3MEHEHHUE
CKOPOCTH JIBUKEHUsI Tejla B pe3ysbTaTe JeUCTBUS Ha HETO
pyTux TeJl.; PelleHue 3a7jay Ha onpejieieHUe MACChl TeJia, ero
006 bEéMa U II0THOCTH; [IpoBe/leHHen aHaIU3 OMBITOB,
IEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS CKOPOCTH TeJia
OT ero Maccbl IpU B3aUMOJEWUCTBUU Tejl. Mi3aMepeHUne Macchl
Tesla pa3/IMYHbIMU CIIOCO6aMU;

OnpesesieHue JIOTHOCTH TeJIa B pe3yJibTaTeU3MePEHUsI

ero Macchbl 1 06'bE€Ma;

YcTHBIN onpoc;
[TncbMeHHBIN
KOHTPOJIb;
KoHnTposbHasd
pabora;
[IpakTryeckas
pabora;
TecTtupoBaHue;
CaMool1leHKa C
HCI0JIb30BaHUEM
«OueHo4HOro
JIMCTa»;

[[pe3eHTaunusa

3.3. Cuna. Buasl cua

14

M3yyeHre B3aUMOAEUCTBUSA KaK MPUYUHBI H3MEHEHUS
CKOPOCTH Tejla uau ero gedopmanuu; OmnucaHue peasbHBIX]
CUTyallM{ B3aUMO/ZENUCTBUSA TeJl C IOMOILbIO MO/JieJiel], B
KOTOPBIX BBOJUTCS MOHSATHE U M300pakeHue cuibl; U3ydyeHue
CHJIBI yIIPYTOCTH.

WccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTU OTY/JIMHEHHUS
PE3MHOBOTO IIHypa WJIM MNPYXHHBI(C IOCTPOEHHEM
rpaduka);

AHaM3 NPaKTUYECKUX CUTYal[Ui, B KOTOPBIX IPOSIBJISETCS
elicTBUE CUJIbI yIPyTrocTH (YIPyrocTb Msiua, KPOCCOBOK, BETOK
nepeBa W [p.); AHa/jM3 NPaKTUYECKUX CHUTYALHH, B KOTOPBIX
NpOSIBJISIETCS] JIEUCTBHE CHJIbI YNPYTOCTH (YHPYrocTb Ms4a,
KPOCCOBOK, BETOK ZIepeBa U JIp.);

AHanu3 cUTyaluid, CBSI3AHHBIX C SIBJIEHUEM TSTOTEHMUSI.
O6bsicHeHUE OpOUTANBLHOTO JBHXKEHUS MJIaHeT c
WCII0JIb30BAHUEM SIBJIEHUS TATOTEHUS M 3aKoHa MHepuuu (MC
— acTpoHoMusi). ; l3MmepeHune Beca Tesa C IIOMOIIbIO
nuHamMoMetpa. OGOCHOBaHME 3TOTO crnocoba HU3MepeHUs;
AHanu3 U MOJleJIMpOBaHUEe  SIBJIEHUS HEBECOMOCTH;
JKCrepyUMeHTa/JbHOEe TMOJIydYeHHe TMpaBUJa CJOXKEHUs CHJ,
HanpaBJIEHHBIX BAOJIb OHOU NMpsAMoi. OnpeziesieHre BeTMYUHbI
paBHOJENUCTBYOLIEN CUJI; M3ydeHHe CUIbl TPEHHUS CKOJIbXKEHUS
W CWJIbl TpeHUsl MOoKos; MccienoBaHHWe 3aBHCHMOCTH CHJIbI
TPeHUs OT Beca TeJia U CBOMCTB TPYLIUXCS MOBEPXHOCTEN;
PemeHue 3a7ia4 c UCMoJib30BaHUEeM (OpPMYyJ JJis pacuyéTa
CHWJIbI TSIKECTH, CUJIbI YIIPYTOCTH, CUJIBITPEHUS;

YcTHBIN onpoc;
[TucbMeHHBIN
KOHTpOJIb;
KoHTpoJsibHas
pabora;
[TpakTHyeckas
pabora;
TecTrupoBaHuUe;
JIMKTaHT;
CamooI1ieHKac
HCII0/Ib30BaH UEM
«OueHoyHoroO
JINCTa»;

https://leamingapps.org/ind

ex.php7overview

&s=&category=0&tool=

WToro no pasgeny
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Paspen 4. /laBiieHue TBEPABIX TeJ, )KUAKOCTEN U ra30B

4.1. JaBnenue. [lepenaya 3 IAHa/IM3 U 0ObSICHEHME OINBbITOB U NMpAaKTUYeCKUX CUTyaluH, B |YCTHBIH ONpOC; https://leamingapps.org/ind
JlaBJIEHUSA KOTOPBIX MPOsIBJISETCS cuJia JaBjieHus; 060cHOBaHUE cIOCOO0B |[ITMCbMeHHBIN ex.php7overview
TBEP/IbIMU TeJIaMH, YMEHbIIEHUsT W yYBeJWYeHUs  JaBJjeHus;  H3ydeHue |KOHTPOJIb; &s=&category=0&tool=
KUAKOCTSAMU U 3aBUCUMOCTH JIaBJIEHUs1 rasa OT 0OG'béMa U TeMIlepaTyphbl; [MCIOJIb30BAaHUEM
razaMmu W3yyeHne ocoGeHHOCTeW TMepeAayd JaBjieHUs TBEPAbIMU [«OLEHOYHOT0

TeJIaMHU, XKUJJKOCTSMHU U Ta3aMH. JINCTa»;
O6ocHOBaHUE pe3yJIbTaTOB ONBITOB 0COOEHHOCTAMM cTpoeHUs |[IpakTHyecKa s
BellleCTBA B TBEPJIOM, >XUJKOMU ra3000pa3HOM COCTOSHUSAX;|paboTa;
JKCreprMeHTaJIbHOE J0Ka3aTe/bCTBO 3aKkoHa [lackans;

PelieHue 3a1a4 Ha pacyéT AaBJIeHUS TBEPJOTO TeJa;

4.2. JlaByienue 5 UccnenoBaHve 3aBUCUMOCTH JIJaBJEHUS KUJKOCTH OT |YCTHBIN ONMpOC; http://class-fizika.ru/

KUAKOCTH IJIyOUHBl ~ TOTPYKEHUST W IJIOTHOCTH  KUAKOCTH; |[I[MCbMeHHBIN
Hab6itoieHne 1 06'bsiICHEHHE TUIPOCTATUUECKOTO Napaflokca |KOHTPOJIb;
Ha oOcHOBe 3akoHa [lackans; H3ydeHue coobGuaromuxcs (TecTHpoBaHue;
cocyzioB; PellleHue 3aJjlay Ha pacyéT JaBJieHUS XUAKOCTH; |CaMooLieHKa ¢
006 bsACHEHHE TPUHIIUIIA AeHCTBUSA HUCII0JIb30BaHUEM
rUJpaBJIUMvYeckoro mpecca; AHaau3 U 00bscHeHHe |«OLEeHOYHOro
NpPaKTUYECKUX CUTYaLUH, IEMOHCTPUPYIOIIUX MPOSIBJIEHUE |JIUCTA»;
JaBJeHUs JKUJAKOCTH MW 3akoHa [lackansi, Hanmpumep
IPOLIECCOB B OpraHW3Me NMPUTIY60KOBOJHOM HblpssHUU (MC
— 6uoJiorus);

4.3. AtMocdepH 6 JKcnepuMeHTaIbHOE obHapyxeHHe aTMocdepHOro |YCTHBIN 0npoc; http://class-fizika.ru/

oe/laBJieHUE JlaBJIeHUsT; AHaIM3 U 0O'bSICHEHUE OTBITOB U NMPAKTU4YeCKUX ([IMCbMeHHBIH
CUTyalld{, CBSI3aHHBIX C [JIEUCTBUEM aTMOC(EPHOr0 |KOHTPOJIb;
JlaBJIEHUST; KonTposbHas
O6psicHEHHE CyLIeCTB-11 aTMOochepbl Ha 3eMJie U HEKOTOPhIX |paboTa;
IJIAHEeTax WK eé OTCYTCTBUS Ha Jpyrux miaHerax U Jlyne |[IpakTuyeckas
(MC — reorpadus, actpoHomus); O6bsicHeHMe U3MeHeHHUs1 |pa6oTa; JuKTaHT;
IJIOTHOCTH aTMochepbl C BBICOTOM W 3aBUCUMOCTHU
aTMocdepHOro JaBjeHHs OT BBICOTHI; PellleHue 3aza4 Ha
pacyér atMmocdepHoro aaBJsieHHss; U3ydeHue ycTpoicTBa
GapoMeTpa aHepou/1a;

4.4, JelicTBue 7 JKcrepuMeHTaJlIbHOe OOHAapYKeHUe JAeHWCTBUS KUAKOCTH U |YCTHBIN ONMpoc; https://leamingapps.org/ind
»KUJIKOCTH U ra3a raza Ha mNOrpykéHHoe B HHX Teso; - McciaegoBanue |[lucbMeHHBIN ex.php7overview
Hanorpy>kéHHoe 3aBHUCHUMOCTH Beca Tesa B BOJIE OT 06'bEMa MOTPYKEHHOU B [KOHTPOJIB; &s=&category=0&tool=
B HUXTEJIO KUJIKOCTb 4YacTu TeJsa; PemreHuwe 3asauy Ha npuMeHeHue |[KOHTpoJibHast

3aK0Ha ApXUMeZiau yCJI0BUS MJIAaBAHUS TeJl; pa6oTa;
[IpakTHyeckas
pa6oTa;
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5.1.

Pa6oTa ¥ MOIIIHOCTh

JKCcrepuMeHTaJbHOE ONpesie/ieHe MeXaHW4YeCKOH paboThl
CWJIbl TSDKECTH NpHU MaJiIeHUH Tesja W CUJIbl TPeHUs MpHU
PaBHOMEpPHOM IlepeMellleHUHd Teja M0 TOPU30HTAJbHOU
MOBEPXHOCTH;

PacyéT MOUIHOCTH, pa3BUBAeMOMU MPH MO/ bEME MOJIECTHUIIE;
PemieHuve 3aZjad Ha pacyéT MeXaHUYecKoW pabGoThl U
MOI[HOCTH;

YCTHBIN 0NPOC;
TecTrupoBaHUe;

https://leamingapps.org/ind

ex.php7overview
&s=&category=0&tool=

5.2.

[IpocTble
MeXaHU3MBI

OnpezeneHue BbIUIPhILIA B CHJIe NPOCThIX MEXaHU3MOB Ha
IpUMepe pblyara, NOABMXKHOI'O W HENOJBUXKHOTO GJIOKOB,
HaKJIOHHOM MIJIOCKOCTH; UccnenoBaHue yCJ10BUS
paBHOBecusi pbryara; OOGHapy»keHHe CBONCTB HPOCTHIX
MeXaHHW3MOB B Pa3/IMYHbIX

MHCTPYyMEHTaXx U MPUCIIOCO6JIEHUSIX, UCIIOIb3YEMBIXB ObITYH
TeXHHKe, a TaKKe B XKUBbIX opraHusmax (MC — 6uosiorus);
JKcrepUMeHTaJbHOE [J0Ka3aTeJbCTBO paBEHCTBA paboT Npu
IpUMeHEHUUNPOCThIX MEXaHU3MOB;

Onpenenenue KII/l Hak/OHHON MmyocKocTH; PellieHre 3a/a4
Ha MpUMeHEeHNe NpaBUJa PaBHOBECHUS pblyara U Ha pacyér
KIIA;

YcTHBIF onpoc;
[lucbMeHHbIN
KOHTPOJIb;
KoHnTposbHasd
pabora;
[IpakTryeckas
pa6oTa; JJuKTaHT;
CamooI1ieHKac
HCI0JIb30BaH HEM
«OueHoyHOro
JIMCTa»;

https://learningapps.org/in
dex.php7overview
&s=&category=0&tool=

5.3.

MexaHu4yeckas
3Heprus

JKCcrepuMeHTaJbHOE onpeeseHue M3MeHEeHHUs
KWHETUYECKOW W MOTEHIUAJbHOW 3HEePTruy Teja IpPU ero
CKaThIBAaHUM IO HAKJOHHOM miockocTu; PopMyMpoBaHUE
Ha OCHOBE HCCJIelOBaHUS 3aKOHa  COXpaHeHHUA
MeXaHU4YeCcKou 3HEepruuy; O6cyxaeHune rpaHulj,
NPUMEHUMOCTH 3aKOHA COXpaHeHus 3Hepruu.; Penienue
3a/ia4 C UCMOJIb30BaHWEM 3aKOHA COXPAaHEHHUS IHEPTUH;

YcTHBIN onpoc;
[TucbMeHHBIN
KOHTPOJIb;
TecTrpoBaHuUe;
CaMooI1leHKa C
HCI0JIb30BaHHUEM
«OueHoyHoroO
JIUCTa»;

http ://physics0 3 .narod.ru/
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TEMATHUYECKOE IIJIAHUPOBAHUE

8 KJIACC
2 YAC B HEJEJIIO, Bcero 68 yaca

HaumeHoBaHue

pasgeysioB U TeEM

NporpaMMbl

KosanyecTBO 4acoB

Bu bl 1eTEIbHOCTH

Bubi, opmbl
KOHTPOJISA

JnekTpoHHbIE (LUPOBHIE)
06pa3oBaTebHbIEPECYPCHI

BcCero

KOHTp
OJIbH
bIe
paboTt
bl

MpaKTH
yeckue
paboThI

Pazpgen 1.

TenyioBble ABJIEHUA

1.1.

CTpoeHue u
CBOMCTBa
BellecTBa

Ha6utomenue U WHTepIpeTamus OTIBITOB,
CBU/IETEJIbCTBYIOIMX 00 aTOMHO--MOJIEKYJISIPHOM CTPOEHUH
Bell[eCTBa: OMbIThl C PAaCTBOPEHHWEM pPa3/IMYHBbIX BEIIECTB B
BOJIE;

PelleHue 3aziay IO OLEHWBAHUIO KOJMYECTBAa aTOMOB HWJIM
MOJIEKYJT B eIUHUIIEe 06bEMa BeIlleCTBa;
AHa/v3 TeKCTa APEeBHUX aTOMHUCTOB (HampuMep, ¢pparMeHTa
nosMbl Jlykpenusa«O npupo/ie Belei») ¢ U3J10KeHHeM 060CHO
BaHUU aTOMHOU TUIIOTESBI
(cmbIC/IOBOE OneHka y0eAuTeNbHOCTH  3THX
060CHOBaHUM;

06 psicHeHHE GPOYHOBCKOI'O JBIKEHUSs, siBJeHUs Auddy3unn
pa3/IMYruM MeX/y HUMHU Ha OCHOBE IOJIOXKEHUH MOJIEKYJIIPHO-
KHHETUYECKOH TEOpUHn CTpOEeHUsI BeIlleCTBa;
OObsicHEHHE OCHOBHBIX Pa3/IMYMi B CTPOEHUH Ta30B, XKUJKO
cteld W TBEPABIX TeJ C UCIOJb30BaHUEM MOJOKEHUH
MOJIEKY/IIPHOKHUHETUYECKOM TEeOpUHM CTPOEHUS] BELIECTBA;
[IpoBe/ieHME ONBITOB M0 BbIPALMBAHUIO KPUCTAJIJIOB TOBAapEH
HOM cosiv WY caxapa;
[IpoBesieHNe W OO'BSICHEHHWE ONBITOB, /JEMOHCTPUPYIOMINX
KalWJUIApHble  sIBJIEGHWS W sIBJIeHMe  CMa4yuBaHUS;
O0bsicHEHHE POJIM KAaNIUJLJISIPHBIX SIBJIEHUH JIJisl IOCTYTJIEHUS
BOJAbl B opraHu3Mm pacreHut (MC — Guosorus);
Ha6utoieHue, npoBe/ieHHEe U 06bSICHEHHE ONBITOB MO HAGJII0
JIeHUI0 TEMJIOBOr'0 pacUIMpPEHHUS ra30B, XKUJKOCTENH U TBEPbIX
Tes;

YTeHHe).

YcTHBIN onpoc;
[T1ucbMeHHBIN
KOHTpOJIb;
KoHnTposbHas
pabora;
[IpakTHyeckas

pabora;

https://resh.edu.ru/subject/le
sson/1533/start/
https://resh.edu.ru/subject/le
sson/1534 /start/
https://resh.edu.ru/subject/le
sson/1532 /start/

1.2

TemnoBble Iponeccol
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O6ocHOBaHHUe MpaBUJI HU3MepeHUs TeMIlepaTyphl.;
CpaBHEHHE pa3/IMYHbIX CIMOCOGOB M3MEPEHHS M IKaJ
TeMIepaTyphl.;

Hab6.tozieHue u

00'bsAACHEHHE OIIBITOB,;

YCTHBIN 0IIPOC;
[lucbMeHHBbIN
KOHTPOJIb;
KonTposbHas
pa6oTa;

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

sson/2595/start/



https://resh.edu.ru/subject/lesson/1532/start/
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JIEMOHCTPUPYIOIUX U3MEeHEHHEe BHYTPEHHEHN 3HEpPruu TeJa B
pe3y/bTaTe

TemnJionepeaadu u pa6oThI BHELIHHUX CHUJL;
Ha6mroneHue u 06'bSICHEHUE OIIBITOB;
obcyx/ieHne MPAKTUYECKUX CUTyalUi;
JIEeMOHCTPUPYIOLIUX pasJiMyHble BHU/bl  TeIJIOTEpPeJayuHn:
TEMJIONPOBOIHOCTb; KOHBEKI[UIO;
usnyyeHue. HccienoBaHUe sBJIeHUsI TelJIoOOMeHa MpH
CMellMBaHUHU XOJIOMHOM U ropsye BO/IbL.;
HaGsro/ieHre yCcTaHOBJIEHUS TEIJIOBOIO PAaBHOBECHS MEXY
ropsyen U XOJIOJHOU BO/JIOM.;
Onpenenenue (u3mepeHue) KOJIM4YecTBa TEMJIOThI;

MOJIyYeHHOTO0 BOJOW TMpH TemJIoo6MeHe C HarpeThiM
MeTa/INTHYeCKUM

LUJIMHJPOM.;

Onpenenenue  (U3MepeHUE)  YAeJIbHOM  TEMJIOEMKOCTH
BellecTBa. PelleHue 3a7ay; CBSI3aHHBLIX C BbIYHCJIEHHEM

KoJInyecTBa TEeIlJIOTHI nu TeIJIOEMKOCTH npu
TelJI00O6MeHe.;

AHanus CI/ITyaL[I/Iﬁ MPaKTHU4YECKOI'o UCII0JIb30BAaHUA TEIJIOBBIX
CBOMCTB BelleCTB u MaTepuasos;
HalpuMep;

B LeJsax 3HeprocbepexeHus: TEeNJIOU30JIS LU,
3HeprocbeperamIye KpBbILLY;
TEPMOAKKyMyJIATOPbI U T. I.;

Ha6srofeHne  gBJeHUMH  MUcllapeHHs M KOH/JEHCaLUH.
HUccnenoBaHue npolecca UcnapeHUsl pas/MuHbIX XKUAKOCTEH.
O6bsicHeHUe fIBJIEHUH HCIApeHUs U KOHJeHCallUM Ha OCHOBe
aTOMHO-MOJIEKYJ/ISIPHOTO y4eHHUs.;
Ha6sironenne u o6GbscHeHHMe  @poliecca  KUIIEHHUS;
B TOM 4HCJe 3aBUCHUMOCTH TeMIlepaTypbl KHUIIEHHS OT
JaBieHus. Omnpefenenue (u3MepeHHE) OTHOCUTEJNbHOU
BJAQXXHOCTU BO3Jyxa. HabulojieHHe mpoluecca IJaBJIeHUS
KPUCTaJINYECKOT O BeLEeCTBa;
HalpuMep JbJa.;

CpaBHeHUEe MPOLLECCOB IJIABJEHUS] KPUCTANJIUUYECKUX Tea U
pasMAryeHus npu HarpeBaHUU aMopdHBIX TeJlL;
OnpezneneHvie (M3MepeHUe) y/eJbHON TEIJIOTHI IJIABJIEHUS
abaa. O6bsCHEHUE SIBJIeHUH TJIABJIEHUS U KPHUCTAJJIN3AIUU
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO y4eHUsl.;
Pelienue 3aaay;

CBA3aHHbLIX C BbIYHUCJIEHHMEM KOJIM4YeCTBa TEIJIOTbl B
nmponeccax TernJionepeaadu npnu IJIaBJIEHHNHU H
KpUCTaJJIN3alluH;

[IpakTryeckas

pabora;

https://resh.edu.ru/subject/le
sson/2594 /start/
https://resh.edu.ru/subject/le
sson/2989/start/
https://resh.edu.ru/subject/le
sson/2988/start/
https://resh.edu.ru/subject/le
sson/2987 /start/
https://resh.edu.ru/subject/le
sson/1539/start/
https://resh.edu.ru/subject/le
sson/2986/start/
https://resh.edu.ru/subject/le
sson/2985/start/
https://resh.edu.ru/subject/le
sson/2984 /start/

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

sson/2593/start/



https://resh.edu.ru/subject/lesson/2593/start/
https://resh.edu.ru/subject/lesson/2593/start/

HCIIapeHHUH U KOHAEHCalluH.;

AHanu3s CI/ITyaU,I/Iﬁ NMPaKTH4Y€eCKOro IpHUMEHEeHUA SIBJIEHUH
IIJIaBJIEHUA U KPUCTAJIJIN3alluHu;

Hanpumep; noJiy4yeHue CBEPXUYUCTBIX MaTepHAJIOB;
coJieBasi r'peJika U Ap.;
AHanu3z paboTbl U OOBSICHEHHWE MPUHIMIA [JeHCcTBUA

TEIJIOBOTO JABUTATeENA.; Bbluuc/ieHHe KOJMYeCTBa TEIJIOThI;
BBIJIEJISIIONIEr0oCcs MPU CTOPAaHUM Pa3J/IMYHBIX BUJOB TOIJIUBA;
u KIIJl auraTtens. O6¢cyxaeHre 3KOJOTUYECKUX MTOCAEACTBUN
HCIOJIb30BaHUS  JIBUTaTesiedl  BHYTPEHHEro  CropaHus;
TEIJIOBBIX U ruapoasektpoctaHuuit (MC — 3koJjorus;
XUMUSA);

UToro no pasgeny
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Paspen 2. siekTpuyeckye U Mar

HUTHBIE ABJIEHUA

2.1. | 3pekTpuyeckue 7 0 Ha6.1t0ieHHe U IPOBeE/IeHHe ONBITOB [0 31eKTPU3aLyH Tes ipu |) CTHBIA 01POC; https://resh.edu.ru/subject/le
3apAAbL. CONPUKOCHOBEHHH U UHAYKIHEH.; I1cbMeHHbIA
3apsKeHHbIe Ha6utozieHre ¥ 06'bsiICHEHHE B3aUMOIEHCTBUS OJJTHOUMEHHO U E(())II-IITTII))?)J;[Z;HaH sson/2983 /start/
Tesa U Ux Pa3sHOMMEHHO 3apAXKEeHHBIX TeJL.; . . .
B3auMMOJEUCTBUE 006 bsICHEHHE PUHIIUIIA JIEUCTBUS 3/IeKTpocKoma. O6bsicHEHH e E?)i?(:i;qecxaﬂ https://resh.eduru/subject/le
ABJICHUH sson/1540/start/
3JIeKTPU3alMK IPU CONPUKOCHOBEHUM TeJl U MHAYKIMeH ¢ pa6ora;
HCII0JIb30BaHHEM 3HAaHUH 0 HOCUTEJISX 3JIEKTPUUECKHUX 3apsI0B https://resh.edu.ru/subject/le
B BelleCTBe.;
PacrnosHaBaHue ¥ 06'bsICHEHHUe SIBJIEHUH 3/1eKTPU3aLIUU B sson/2592/start/
TMOBCe/JHEBHOM W3HU.; Hab.10ieH1e U 06'bICHEHHE OTBITOB; https: //resh.eduru/subiect/le
WJUTIOCTPUPYIOLIUX 3aKOH COXPaHEHHS 3JIEKTPUIECKOro 3aps/a.;
Ha6J1101eH1Ee ONBITOB 10 MO/EeJTMPOBAHUIO CUJIOBBIX IMHUH sson/2591/start/
3JIEKTPUYECKOTO TOJIAL;
WccaenoBanue el CTBUS 31eKTPUYECKOrO M0/l Ha IPOBOJHUKH
Y IU3JIEKTPUKH ; ;
2.2. |TocTosAHHBIHA 20 1 Ha6.110/ieH1e pas/IMuHbIX BUZIOB JeHCTBUS 31eKTPUIeCcKOro YeTHbIH 0npoc; https://infourok.ru/videouroki
3JIeKTPUYECKH TOKa U 06Hapy>KeHHe 3TUX BUJOB JIefCTBYsA B TOBCEAHEBHOM MucpmenHbId
U TOK ’KU3HU.; KOHTPOJIb; /481
. KonTposbHas
C60pKa U UCTIbITaHKE 3JIEKTPUIECKOH 1M1 MOCTOSAHHOTO TOKa.; paGora; _
W3mepeHue cUJIbI TOKA aMIIEPMETPOM.; MpaxTHyeckas https://resh.edu.ru/subject/les
VisMepeHMe 3/1eKTPUYECKOr0 HANPS)KeHUS BOJbTMETPOM.
Mposesiene u pa6ora; son/2982/start/
06'bsACHEHME OTbITOB; ,
JeMOHCTPUPYIOIUX 3aBUCUMOCTb 3JIeKTPUYECKOTO https://resh.edu.ru/subject/les
CONpPOTUBJ/IEHHs TPOBOJHUKA OT €ro JJIUHbI; son/3126/start/
TJIOLIA/ M OTepPevyHOro cedeHus U MaTepuaJa. UcciesoBanue
3aBUCUMOCTH CHJIbI TOKA;



https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2591/start/

NpPOTEKAIOLero Yepes pe3ucTop;
OT CONPOTUBJIEHUS] PE3UCTOPA U HAIPSIXKEHU S Ha pe3UCTOpe.;
[IpoBepka npaBuJia CJI0XKEHUS HAPSHKeHU N Py
noc/e/J0BaTeJIbHOM COeJTUHEHUHU [IBYX PE3UCTOPOB.;
[IpoBepka npaBuJia [IJisi CUJIbI TOKA MPU NapasijieibHOM
COeZIMHEHUU PE3UCTOPOB.; AHAINU3 CUTYaLUN
N0CJIe/J0BAaTEJbHOTO U NapaJljie/IbHOTO COeIMHEHUS
NPOBO/IHUKOB B IOMAIlIHUX 3JIEKTPUYECKHUX CETSX.;

PelreHue 3a/1a4 ¢ McoJib30BaHKEeM 3akoHa OMa u opmya
pacyéra

3JIEKTPHUUYECKOI'0 CONIPOTUBJIEHHUS IIPH M10CJIeJ0BATENbHOM U
napaJsiieJilbHOM COeJUHEHUH TPOBOHUKOB.;

OnpepeneHue paboThl 3JIEKTPUYECKOTO TOKA;
NPOTEKAIOLIEro Yepes pe3nucTop.;

OnpeseneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA;
Bbl/leJIsieMOM Ha pe3UCTope.;

HUccenoBaHue 3aBUCHMOCTH CUJIbI TOKA Yepes JIJAMIIOUYKY OT
HalpsKeHUsI Ha Hell.;

Onpegenenue KI1J| HarpeBaTens.;

HUccnenoBaHue npeo6pa3oBaHUs SHEPTHUU IPU O bEMeE TPy3a
3JIEKTPOJBUTATEJIEM.;

O6psicHEHHE YCTPOWUCTBA U TPUHIUIA AeHUCTBUS JOMAIIHUX
3JIEKTPOHArpeBaTelbHbIX IPUOOPOB.;

O6'psicHEHME TPUYMH KOPOTKOTO 3aMbIKaHUS U IPUHIUAIA
JEeWCTBUSA MJIaBKUX NPeJJOXPaHUTENIEN.;

Pewenue 3aza4 c ucnoJsib3oBanveM 3akoHa />xoyna—JleHna.
Ha6utoieHre BOSHUKHOBEHHS 3JIEKTPUUECKOr 0 TOKA B
XKUJKOCTH;

https://resh.edu.ru/subject/les
son/2590/start/
https://resh.edu.ru/subject/les
son/2589/start/
https://resh.edu.ru/subject/les
son/2980/start/
https://resh.edu.ru/subject/les
son/3246/start/
https://resh.edu.ru/subject/les
son/2981/start/
https://resh.edu.ru/subject/les
son/2588/start/

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

son/2979/start/

2.3.

MarHuTHbIe
SBJIEHUS

UccneqoBaHre MarHUTHOTO B3aMMO/IEHCTBH S MOCTOSTHHBIX
MarHuTOB.;

N3y4yeHre MarHUTHOTO T10Jis1 IOCTOSTHHBIX MarHUTOB MPH UX
06'beIMHEHUH U pa3/ieJIeHUH.;

[IpoBe/ieHHE OMBITOB M0 BU3yaIU3alMH M0JIsl TOCTOSTHHBIX
MarHuTOB.;

W3y4yeHue siBJIeHUs] HAMarHU4MBaHHsl BellleCTBa.
UccnenoBaHue AeHCTBHUS 3JIEKTPUYECKOTO TOKA HA MarHUTHY1O
CTPEJIKY.;

[IpoBe/ieHUE ONBITOB;

JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb CHJIbl B3aUMO/IEHUCTBHS
KaTYUIKA C TOKOM U MarHHUTa OT CHJIbl U HallpaBJIEHUS TOKA B
KaTyIIIKe.;

AHaJM3 CUTyalMi NpaKTUYECKOr0 IPUMEHEHUsT
3JIEKTPOMAarHMuTOB (B GbITOBBIX TEXHUYECKHX YCTPOMCTBAX;
IPOMBIIIJIEHHOCTH;

MeJIULINHE).;

YcTHBIN onpoc;
[lucbMeHHBIN
KOHTpOJIb;
KonTposbHas
pa6oTa;
[IpakTHyeckas

pa6oTa;

https://resh.edu.ru/subject/les
son/2978/start/
https://resh.edu.ru/subject/les
son/1541/start/
https://infourok.ru/videouroki
/484

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

son/2587/start/



https://resh.edu.ru/subject/lesson/2979/start/
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https://resh.edu.ru/subject/lesson/2587/start/
https://resh.edu.ru/subject/lesson/2587/start/

I/Isy‘{el-me I,ZLE'!IL/'ICTBI/IF[ MarHUTHOTIO I10JId Ha IPOBOAHHK C TOKOM.

W3yyeHue felicTBUSA 3/IEKTPOABUTATEJIA.;
Usmepenue KI1/| a/1eKTpoiBUTraTEbHOM YCTaHOBKHU.
PacnosnaBaHue U aHaJ/IM3 pa3/JIMYHbIX IPUMeHEHUN
3JIeKTpoJBUTaTe el (TpaHCIOPT;

OBITOBBIE YCTPOUCTBA U AP.);

)

2.4. | 3nekTpoMarH 4 1 ONbITHI 110 UCC/IEA0BAHMIO ABJI€HUS 3JIeKTPOMarHUTHOM ECTHI’”Z onpoc; https://resh.edu.ru/subject/les
HCbMEHHBIH
HUTHas HUHIYKIHH:
HUHIYKIHUS HCC/ie/JoBaHWe H3MEHEHUH 3HaYEeHUS U HallpaBJIeHHs EOHTPOJ"" son/3011/start/
UHAYKIIMOHHOTO TOKa; OHTpOJIbHAsA https://mosobr.tv/release/784
pabora;
[IpakTryeckas 9
pabora;
UToro no pasgeny 37
PesepBHOe BpeM4 3
OBIIEE KOJIMYECTBO 68 20

YACOB I10 IIPOTPAMME
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TEMATHUYECKOE ITJIAHUPOBAHHUE
9 KJIACC
3 YACA B HEJIEJIIO, Bcero 99 yaca

Ne HanmenoBaHue KosnnyecTBo yacos Bubl fedaTe bHOCTH Bubi, opmbl JneKTpoHHbIe (11UdpOBLIE)
pa3zsesoB U TeM KOHTPOJISA o6pasoBaTe/bHblepecypchl
n MpOTrpaMMbl
/ BCETO | goHTp | mpakTH
n OJIbH | 4yeckue
ble paboThl
paboTt
bl
Pasgen 1. Mexanuvyeckue siBJeHUSA
1.1. MexaHun4yeckoe 10 1 1 AHanus U o6Ccyx/JeHue pa3/IMYHbIX IPUMePOB MeXaHU4YeCKOTOlY CTHBIHN 01poc; https://resh.edu.ru/subject/
JIBHKEHUE JABUKEHUS. [TncbMeHHbIN lesson/1533/start/
Y CIIOCO6BI ero O6cyxaeHre IpaHuL] IPUMEHUMOCTH MOJIE/IH «MaTePUaIbHASIKOHTPOIb; https:/ /resh.edu.ru/subject/
ONKCaHUA TOIKa». KoHTposibHas lesson/1534/start/
(c);onccoaé;?aen(yp:Be:l(::z:e;zg;?dua liBqu);;e}gHH PaSJUAHBIM I paGoTa; https://resh.edu.ru/subject/
AHanu3 >XU3HEHHbIX CI:ITyaL[HfI, ’B KOTOPBIX NPOSIBJISIETCS I;I;%?TI;‘_WCK% lesson/1532/start/
;

OTHOCHUTEJILHOCTb MEXaHUYECKOT0 ABMKEHHUSL.

Ha6uroenue MeXaHU4YeCcKoro JBIDKEHUSA Tesa
OTHOCHUTEJIbHOPA3HBIX TEJ OTCYETA.

CpaBHeHUe NyTel U TPAaeKTOPUM JBUKEHUS OJHOTO YU TOrO
»KeTeJla OTHOCUTEJNIbHO Pa3HbIX TEJ OTCYETA.

Ananus tekcra lanusies 06 OTHOCUTENBHOCTH JBUKEHUS;
BBINOJTHEHHE 33/JaHUH 110 TEKCTY (CMBICJIOBOE YTEHHE).
OmnpeseneHve cpefHEH CKOPOCTH CKOJIBXKEHHs OpycKa WU
JBU-KEHUS IIapUKa 10 HAKJIOHHOM MJIOCKOCTH.

Ananuz u  o6CyxJeHHe  CcIocOGOB  MPHUOIMKEHHOTO
onpeseIeHUIMIHOBEHHON CKOPOCTH.

OmnpesieieHHe CKOPOCTU  PaBHOMEPHOTO  JABHKEHHUS
(mapuka B KHUAKOCTH, MOJEJIU 3JIEKTPUYECKOTO
aBTOMOGHJIA U T. 1.). OnpesiesieHre MyTH, NMPOHJIEHHOTr 0

3a JaHHBIA NPOMEXKYTOK BpPEMEHH, U CKOPOCTHU TeJsa MO0
rpaduKy 3aBUCUMOCTH NMYTH PAaBHOMEPHOIO JIBHXKEHHUS

OT BpEMEHHU.

O6cyxJieHre BO3MOXHBIX MPUHIUIOB JeUCTBUSI MPUGOPOB,
HM3MePSIIUX CKOPOCTh (CTUA0METPOB).

BrlunciieHve NyTH W CKOPOCTH IMpPU PaBHOYCKOPEHHOM
NpsIMO- JINMHEWHOM JIBHKEHUU TeJa.

OmnpejfienneHVe TPOUAEHHOTO NMYTH U YCKOPEHUsS [ABUKEHUS
TeJa 1o rpaduKy 3aBUCUMOCTH CKOPOCTU PABHOYCKOPEHHOTO
NpsIMO- JIMHEWHOTO BUKEHUS TeJla OT BpEMEHHU.
OmnpejfleieHWe yCKOpPeHUsT Teja MpPU PaBHOYCKOPEHHOM

JBHXKe-HUHU 10 HAKJIOHHOU IIJIOCKOCTH.

WsMepeHue mepuoZla M 4YacTOThl oOpaljeHHUs Tesaa IO
OKPYKHOCTH.

OmnpeseseHMe CKOPOCTH pPaBHOMEPHOTO [JIBMXKEHHUS

TeJallo OKPY?>KHOCTH.



https://resh.edu.ru/subject/lesson/1532/start/
https://resh.edu.ru/subject/lesson/1532/start/

Penrenne  3azau Ha  ompejesjeHue KHUHEMaTUYECKHUX
XapaKTEPUCTUK MEXaHUYECKOT0 JIBUXKEHHUs Pa3JIMYHbIX
BU/JIOB.

Pacno3HaBaHMe U TNPUOGJMKEHHOE OINMCAHHE Pa3JIMYHbBIX
BHU/IOB MEXaHHUYECKOTO JBUXKEHUSI B NMPUPOJie U TexHUKe (Ha
NPUMEPAXCBOGOAHO NAJAI0LIUX TeJI, BUKEHUS

»KUBOTHBIX, HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJCTB

Ap.)

1.2

BsauMojeiicTBre
TeJ

20

Hab6sroeHue 1 06CyxeHHe ONbITOB C IBMXKEHUEM TeJsia
MPU YMEHbIIEHUU BJAUSHUA JPYTUX TeJl, IPENsITCTBYOIIUX
JOBUXXEHUIO.

AHanuns Tekcrta [asnusesa ¢ onvucaHUEM MbICJAEHHOTO
3KCIepUMEHTA, 000CHOBBIBAIOIIETO 3aKOH UHEPIIWH;
BBITNIOJIHEHU E 33/TaHUU 110 TEKCTY (CMBICJIOBOE YTEHHUE).
O6¢cyxieHre BO3MOXXHOCTH BBINIOJIHEHUS 3aKOHA
WHEPLMUB Pa3JIMYHbIX CUCTEMAX OTCYETA.

Hab6ustofieHue U o6CyxaeHe MeXaHU4YeCKUX SIBJIeHUH,
NPOUCXOAAIIUX B cucTeMe oTcuéTa «Tesiexkka» npu eé
paBHOMEPHOM M YCKOPEHHOM JABUXXEHHUH OTHOCHUTEJIbHO
KabuHeTapU3UKHU.

JlelicTBUA ¢ BEKTOpaMU CHUJI: BbINIOJIHEHME 3aJaHUM 11O
CJIOXKEHUI0 U BBIYUTAHUIO BEKTOPOB.

Ha6ustoieHre u/Wiv npoBeJieHHEe ONbITOB,
JEMOHCTPUPYIOIIUX3aBUCUMOCTb YCKOPEHUS TeJsa OT
NPUJIO’)KEHHON K HEMY CHJIbI M MAacchl TeJa.

AHanu3 ¥ 06'bsICHEHHE SIBJIEHUH C HCII0JIb30BaHUEM
BTOporosakoHa HeioToHa.

PemeHue 3a1a4 ¢ UCNOJIb30BAHUEM BTOPOrO 3aKOHA
HproToHau npaBuIa CJI0KEHHUS CUII.

OmnpenieneHre KECTKOCTH MPY>KUHBI.

AHanu3 cuTyanuui, B KOTOPBIX HAGJIIOAAIOTCA YIPyTHE
AedbopManuy, ¥ UX 0G'bSICHEHUE C UCIIOJIb30BAHUEM
3akoHa ['yka.

Pewrenue 3a71a4 c ncnosib30BaHUEM 3aKoHa ['yka.
HccieoBaHre 3aBUCUMOCTU CHUJIbI TPEHUS CKOJIbXXEHUS
OT CWJIbI HOpMasIbHOT O JaBieHus. O6cyxaeHre
pe3yJIbTaTOBUCCIeOBaHUS.

Onpenenenve ko3poduLeHTa TPEHUS CKOJIbXKEHHUS.
H3MepeHUe CUJIBI TPEHUS MOKOS.

PemeHue 3aa4 ¢ Mcnosb30BaHUEM GOPMYJIbI AJIsl CHUJIBI
TPEHUS CKOJIbKEHUS.

AHanu3 ABMKEHUS TeJl TOJIbKO MO/ IeHCTBUEM CHJIBI
TSKECTU — CBOOOJHOTO NMaJeHUs.

O6bsicHEHMEe HE3AaBUCHMOCTH YCKOPEHHUSI CBOOOIHOTO
NaZieHUsOT Macchl TeJa.

OueHKa BeJIMYUHBI CUJIbI TSATOTEHUS, IEHCTBYIOIIEH MeEXAy
JAByMs TeJlaMU (/i1 pa3HbIX Macc).

AHanu3z JBUXKeHUs HebeCHbIX TeJsl M0/, JEUCTBUEM CUJIbI TSTOTe-
HUs (C UCTIOJIb30OBAHUEM JIOTIOJIHUTETbHBIX HCTOYHHUKOB
nHpopManum).

PemieHue 3aJlay C HCOOJb30BaHHEM 3aKOHAa BCEMUPHOTO

YcTHBIN onpoc;
[TucbMeHHBIN
KOHTPOJIb;
KoHnTposbHasd
paborTa;
[IpakTryeckas
pabora;

http://class-fizika.ru/
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TArOTEHUs U POPMYyJIbl AJ1s pacuéTa CUJIbI TIXKECTH.
Ananus OPUTHHATBHOTO TEKCT3, ONHCBHIBAIOIIETO
NpOsIBJIEHUSI 3aKOHA BCEMHUPHOTrO TSATOTEHUs; BBINOJHEHUE
33/JaHU M 10 TEKCTY (CMBICIOBOE UTEHUE).

HabsroeHre U 06CyKeHUE ONMbITOB 110 U3MEHEHHUIO Beca
TeJlallpyu YCKOPEHHOM JIBUKEHU .

AHanus ycs0oBUM BO3HUKHOBEHUSI HEBECOMOCTH U
nepe-rpy3kKH.

Pelrenue 3aza4 Ha onpeiesieHue Beca TeJa B
pa3/IUYHbIXYCIOBUSAX.

Anasnus cuJ, JeHCTBYIOLMX Ha TeJlo, IOKOoslleecs Ha OIope.
OnpejfiesieHUe [IeHTPA TSXKECTHU Pa3JIUYHbIX TeJl

1.3 3aKOHBbI
COXpaHeHUs

10

Hab6sroieHue ¥ 06CyXK/leHHE ONBITOB, IEMOHCTPUPYIOLLIUX
nepejady UMNyJibca IpU B3aUMOJENCTBUU TeJ, 3aKOH
CcoXpaHe-HHUS UMITYJIbCa IPU aGCOJIFIOTHO YIIPYTOM U
HeyInpyroM B3auMo- JEeUCTBUU TeJl.

AHanu3 cUuTyalui B OKpy»Karolleu >KU3HU C
HCI0JIb30BaHHEM3aKOHA COXpPaHeHHUA UMITYJIbCA.
Pacro3HaBaHue SBJIEHUS] PEAKTUBHOIO JIBUXKEHUS B
npupojeu Texuuke (MC — 6uoJsiorus).

[IpuMeHeHHU e 3aKOHA COXpPAaHEHUS UMIYJIbCa s
pacdyéTape3yJibTaTOB B3auMO/IeHCTBUS Tes (Ha

MpUMepax HeyINpy- roro B3auMoAeUCTBUS, YIIPYTOTro
[eHTPaJbHOI'0 B3aUMO- JEUCTBUSA ABYX OJUHAKOBBIX

TeJI, 0JJHO U3 KOTOPBIX HENO/- BUXKHO).

PemeHue 3334 ¢ MCOIb30BaHMEM 3aKOHA COXpPaHEHHUS
HM-IIyJIbCA.

Onpenenenre paboThl CUJbI YIIPYTOCTH MPHU MOAbEME I'py3ac
HCII0JIb30BAaHHEM HENMOJBUKHOTO U MOJBHXKHOI'O GJIOKOB.
H3MepeHHE MOIHOCTH.

H3mMepeHre MOTEeHUMAJTbHOU 3HEPTHUH YIIPYTO
AebopMUPOBaH-HOUN NPYKHUHBL.

M3mMepeHre KHHETUUECKON SHEPTUM TeJia M0 JJINHE
TOPMO3HOTOMYTH.

JKcrepuMeHTaJbHOE CpaBHEHHe M3MeHeHUs
NMOTEeHLIMAJbHOM U KUHETUYeCKOHM 3Heprul Tesaa MpHU
JBHYKEHUU 110 HAKJIOHHOH MJIOCKOCTH.

JKcrnepuMeHTa/JbHas NPOBEpPKa 3aKOHA COXpPaHEHHUs
MeXaHHU4Ye-CKOU S3HEPTHUH MPU CBOGOJHOM NaJIEHUH.
[IppuMeHeHVe 3aKOHA COXpaHEHHUs MeXaHU4YeCKOU 3HEepruu
JUIs1 pacuyéTa MOTeHUHAJTbHOU U KHHETUYECKOW 3HEepruu TeJsa.
PemeHue 337ja4 ¢ MCNOJIb30BaHUEM 3aKOHA COXpaHEHUs MeXa-
HUYECKOU SHEpruu

YcTHBIN onpoc;
[TucbMeHHBIN
KOHTPOJIb;
KoHnTposbHasd
paborTa;
[IpakTryeckas
pabora;

http://class-fizika.ru/

HUTtoro no paszeny

40

3

Pasgen 2. MexaHu4ecKue KoJie6aHUs U B

OJIHbI

2.1 MexaHu4eckue
KoJle6aHUA

7

0

Ha6sroneHue Kosie6aHUi oA AeHCTBUEM CUJI TSXKECTH U
YIPYTOCTH U OGHApYKEHHE NMOJJOOHBIX KOJIeOaHUN B
OKpPY’KaIoIl[eM MUDeE.

AHanu3 Kosie6aHUM rpy3a Ha HUTH U Ha NMpYKUHE.
Onpefe/ieHHevyacToThl KoJleGaHUM MaTeMaTHYeCKOro U

Y CTHBIN 0TIPOC;
[lucbMeHHbIN
KOHTPOJIb;
KonTposbHas

paboTa;

http://class-fizika.ru/
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NPYyKUHHOTO MassTHUKOB. HaGutojeHHe U 00'bsICHEHUE
sBJIeHU S pe30HaHca. McciiejoBaHre 3aBUCHMOCTH Nepuojia
KO0JIe6aHUU MOABENIEHHOTO K HUTH IPpy3a OT JJINHbI HUTH.
[IpoBepka HE3aBUCUMOCTH IepHoa KoJebaHUU rpysa,
MO/IBEILIEHHOTO K JIEHTE, OT MacChl Irpy3a.

HaGuiro/1leHre U 06CY>K/IeHHE ONbITOB, IEMOHCTPUPYIO LIUX
3aBUCHUMOCTb NepHo/ia KoebaHUN MPYKUHHOTO
MasATHUKAOT MaCChl Ipy3a U »KECTKOCTHU MIPYKUHBI.
[IpuMeHeHHe MaTeMaTH4YeCKOr0 U NPY>KMHHOTO0 MasgTHUKOB
B KayeCcTBe MoJjiesIed JJisl ONMMCaHUs KoJiebaHUuH B
OKpy?KalolieM MUpe.

PeumieHue 3aJa4, CBA3aHHbIX C BbIYHMCJIEHHUEM HUJIN OLleHKOﬁ
4acTOoThI (mepuoja) KkosebaHUum

[IpakTryeckas
pabora;

2.2 MexaHu4yeckue 8 1 0 O6HapyXeHHMe W aHa/lUu3 BOJIHOBBIX SBJIEHUH B YCTHBIN onpoc; http://class-fizika.ru/
BOJIHBIL. 3BYK OKpy»KarluieM MUpe. [MucbMEeHHbIH
Hab6srogenue pacnpocTpaHeHUs MPOJI0JIbHBIX u KOHTPOJIb;
nonepeyHblx BoJH (Ha MoJenu) U OOHapy»KeHUe KoHTposbHas
aHaJIOTUYHBIX BU/IOB BOJIH B mpupojse (3BYK, BOJsIHbIE pa6ora;
BOJIHBI). BbIuMc/ieHHMe [OJWHBI BOJIHBI U CKOPOCTHU IpakTHyeckas
pacnpocTpaHeHUs13BYKOBBIX BOJIH. pa6oTa;
3KcnepUMeHTaJIbHOE ONpejieieHre IPaHul] YacTOThI
CJIBIITUMBIX3BYKOBBIX KOJIEGAaHU .
Haburo/ieHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B
TOMYMUCJIE C UCITOJIb30BaHUEM MY3bIKaJbHbIX
HHCTpyMeHTOB).Hab6roieHue U 06'bsICHEHUE SIBJIEHUS
aKyCTHUYeCKOT0 pe30HaHca.
AHaJiM3 OpUTMHAJIbLHOTO TEKCTA, MOCBSAIIEHHOTO
HCII0JIb30BAHHUIO 3BYKa (MJIM yJAbTPa3BYKa) B TEXHUKE
(3xos0kanus, yIbTPa3BYK B MeAULIMHE U [Ip.); BBINIOJHEHHE
33/JaHUH 10 TeKCTY (CMBICJIOBOE YTEHHUE)
HUrtoro no pazgeny 15 1 1
Pazgesn 3. DeKTpOMarHMTHOE T0JIe U 3JIEKTPOMAarHUTHbIE BOJIHBI (6 4)
3.1 JJIeKTPOMarHuTH 6 1 JKcneprMeHTa/lbHOe U3y4YeHHe CBONCTB YCcTHBIN onpoc; http://class-fizika.ru/
oe noJie U 3JIEKTPOMAarHUTHBIX BOJIH (B TOM YHCJIE C TIOMOIIbIO [TucbMeHHbIH
3JileKTpoMar MOGUJIBHOTO TesiedpoHa). KOHTPOJIB;
HUTHbIE BOJIHbI AHanu3 peHTreHOBCKMX CHUMKOB 4eJI0BEeYEeCKOI o KoHTpoJibHas
opraHusma. pa6ora;
AHanu3 TEeKCTOB, ONUCHIBAKOLIUX NPOSABIEHUS TpakTu4eckas
3J1IeKTPOMarHUT-HOT0 U3JIy4eHHUs B IPUPOJe: )KUBbIE pa6oTa;
OpraHU3Mbl, U3JIyYeHUs] HEGECHBIX TeJl (CMbICJIOBOE YTEHHE).
Pacno3sHaBaHue U aHa/JIW3 pa3/IMYHBbIX NPUMEHEHUH
371IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE.
PemeHue 3a7a4 ¢ ucnosb30BaHUuEM GOPMYJ AJIS
CKOpPOCTHU3JIEKTPOMArHUTHBIX BOJIH, AJIMHBI BOJIHbI U
4acCTOThbI CBETA
HToro no pasgeny 6 1 0
Pasgen 4. CBeTOBLIE SIBJAEHUS
4.1 3aKOHBI pacnpo- 6 0 0 Ha6uiro/1eHre ONBITOB, EMOHCTPUPYIOIIUX SIBJIEHHE Y CTHBIN 0TIPOC; http://class-fizika.ru/

CTpaHEHHUA CBETa

HpﬂMOﬂHHeﬁHOFO pacnpoCTpaHeHHudA CBeTa (B03HI/IKHOBBHI/IG
TEHH U l'IOJ'Iy-TEHI/I), N UX UHTepIpeTanrd C UCII0JIb3OBAHUEM

[IncbMeHHBIA
KOHTPOJIb;
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MOHSITUS CBETOBOTO JIy4a.
OGBbsICHEHHE U MOJEJIMPOBAHHE COJTHEYHOTO U JIYHHOTO
3aTMEHU .

HccnenoBaHue 3aBUCUMOCTH yIJia OTPAXKEHUSI CBETOBOIO
JIy4aoT yTIJja NaJeHusl.

H3ydeHue cBOWCTB N306pa’KeHHU s B IJIOCKOM 3epKaJie.
Hab6sroieHre U 0GbsICHEHHE ONBITOB MO NOJYYEHHIO
1M306pakeHWH B BOTHYTOM M BbINYKJIOM 3epKaJiaX.
Haburo/ieHre M 06'bsiCHEHHE ONBITOB 110 NPEeJIOMJIEHHUI0 CBeTa
Ha rpaHHUlle pa3IMYHbIX CPeJl, B TOM YHCJIe ONbITOB C IOJHBIM
BHYTPEHHUM OTpakeHHeM.Hccie0oBaHUe 3aBUCUMOCTH yrJa
NpesoMJIeHUs OT yrJjla aJleHUsl CBeTOBOrO Jlyya Ha FpaHUlle
«BO3yX—CTEKJION.

PacnosHaBaHue sIBJIEHUN OTpa)KeHUs U MpeJsIoMJIeHUs

CBETaB IOBCEJHEBHOM KU3HU. AHAJIU3 U 00'bSICHEHHE
SIBJIEHU S O TUYECKOT'0 MU paka.

PemieHue 3aa4 ¢ UCN0/Jb30BaHMEM 3aKOHOB OTPaXKeHUSAU
npesoMJIeHUsl CBeTa

KouTposbHas
paborTa;
[IpakTryeckas
pabora;

4.2 JIMH3BI U 6 [Tony4yeHre U306paXKeHUi C IOMOLIbI0 COBUparoLied 1 YCTHBIN OIIPOC; http://class-fizika.ru/
ONTHYECKHE paccenBarolei JUH3. [TucbMeHHBIN
npHU6OPEI Onpenenenve GOKyCHOro pacCTOSIHUS M ONTHUYECKOUN CHUJIbI KOHTpOJIb;
cobuparIei JUH3HI. KoHTpoJibHast
AHanu3 ycTporcTBa U NPUHLMIIA AeUCTBUA HEKOTOPHIX pa6oTa;
ONTUYECKUX MPHUOOPOB: poToarnIapara, MUKPOCKOIIa, [IpakTHYeckas
Tesieckona (MC — GUOJIOTHS, aCTPOHOMUS ). paGora;
Ananus sBJIeHUH GJIU30PYKOCTH U JaJIbHO30PKOCTH,
NPUHIMNAAeHCcTBUSI 04KOB (MC — 6uoJiorus)
4.3 PasnoxxeHue 3 Ha6utoieHre 110 pasJioXKeHHI0 6e10ro CBeTa B CIEKTP. YCTHBIN onpoc; http://class-fizika.ru/
6eJIoro cBeTa B Ha6uiro/ieHre 1 06'bSICHEHHE ONBITOB MO MOJYYEHHUIO GEJI0TO [IucbMEHHBIA
CIIEKTP CBeTa MpPHU CJI0KEHUH CBETA PAa3HbIX 1IBETOB. KOHTPOJIb;
[IpoBemeHNE U 0G'bSICHEHH E OITBITOB 110 BOCIPUSTHIO IIBETA KoHTpoJibHast
MpeIMETOB MPU UX HAGJII0JJeHUU Yepe3 [IBETOBble QUIbTPHI pa6oTa;
(uBeTHBIE OYKH)
HUTtoro no paszeny 15
Pasgen 5. KBaHTOBbIE SIBJIEHUS
5.1 Hcnyckanue 4 O6cyxaeHure Liesiu onbITOB Pesepdopaa nmo uccieoBaHUI0 YCTHBIN 0NpPOC; http://class-fizika.ru/
unorjoleHue aTOMOB, BbIJBH?KEHHE I'MIIOTE3 O BO3MOXKHbIX pe3yJibTaTax
CBeTa aTOMOM ONBITOB B 3aBUCMMOCTHU OT NpPeAIoJaraeMoro CTpoeHus
aToMOB,pOopMyJIMPOBAHHE BbIBO/IOB U3 PE3yJIbTATOB OIBITOB.
O6cyxJeHre MPOTUBOPEYHH IJIaHETAPHOU MOJesIu aToMa
Y OCHOBaHUH [ runoTesnl bopa o cTanMoHapHBIX
OpOUTAX3JIEKTPOHOB.
Ha6uiro/ileHre CIJIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3JIyYeHUsI
pa3/In4YHbIX BelleCcTB. O0bsiICHEHUE JIMHENYATHIX CIIEKTPOB
W3Jy4eHUs
5.2 Ctpoenue 6 06cyxJeHre BO3MOXKHBIX THUIIOTE3 0 MOJEJISIX CTPOEHUS Y CTHBIN 0TIPOC; http://class-fizika.ru/

dTOMHOTIO A4pa

saapa. OnpefesieHre cOCTaBa siep MO0 3aZaHHBIM MacCOBBIM
Y 3apsZ0BbIM YHCJIaM U 10 MOJIOXKEHHUIO B IEPHOAUYECKON
cucreMme 3yieMeHTOB (MC — xumus).

AHanu3 U3MeHeHHs COCTaBa sApa U  €ero

[T1ucbMeHHBIN
KOHTpOJIb;
KonTposbHas

paboTa;
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NOJIOKEHUSI B INEPUOJHUYECKOM cHUCcTeMe IpU a-
paguoakTuBHOCTU (MC — xuMuUs).

HccnenoBaHue TPEKOB a-4acTHL, 10 TOTOBBIM poTorpadusim.
OGHapyKeHHe U U3MepeHUe PaSUallMOHHOrO $OoHA C TOMOIIbIO
J03MMEeTpa, OLleHKAa ero UHTEHCUBHOCTH.

AHasin3 6H0JI0rNYEeCKUX U3MEHEHUH, TPOUCXOASALIUX MO,
JeNCTBUEM paiIMOaKTUBHbIX U3nydyeHuit (MC — 6uosiorus).
Hcnosib30BaHUE PaJJMOAKTUBHBIX U3J1y4eHUN B Meaunude (MC
— 6uoJjiorus)

[IpakTryeckas
pabora;

5.3 ApepHble 7 PemleHue 3az1a4 ¢ UCNI0JIb30BaHHMEM 3aKOHOB COXpaHEHUS YCTHBIHN ONpoc; http://class-fizika.ru/
peakIuu MacCOBBIX U 3apsiJIOBbIX YMCEJI Ha Olpe/iesieHre pe3yabTaToB |[[ucbMeHHBIH
SAIepHBbIX peaKIUi; aHaJu3 BO3MOXKXHOCTU WU KOHTPOJIb;
HEBO3MOXXHOCTHU SIJIEPHON peaKIUH. KoHTpoJibHast
OHEHKa SHEPTUH CBA3M A/Ep C UCTIOTb30BAHNEM dopmybl pa6ora;
JnHTEeNHA. O6CyX/jeHre NepCIeKTUB HCI0JIb30BaHUs TpakThaeckas
yIpaBJisseMoroTepMosaiepHoro cuHte3da. O6¢cyxeHue pa6oTa;
MPEUMYILECTB U 3KOJIOTUUYECKUX MPO6JEeM,CBI3aHHBIX C
aaepHod saHepreTukod (MC — 3KoJiorus)
HToro no pasgeny 17
[ToBTOPUTENBHO-06006IIAIOUTUN MOAYJIb
6.1 CucremaTusanusa BrinmosiHeHUEe y4eOHBIX 3aJlaHuH, TPeOYIOIUX YCTHBIN 0npoc; http://class-fizika.ru/
U 060011IeHHE JEeMOHCTPALlMM  KOMIIETEHTHOCTEH, XapaKTepU3yHIIUX [1cbMeHHbIH
peAMeTHOTrO €CTeCTBEHHOHAY4YHYI I'PaMOTHOCTb: KOHTPOJIB;
coJieprKaHuA - IpUMeHEeHHUA NMOJyYeHHbIX 3HAaHUM [JI1 HAy4YHOTO KoHTpoJibHast
U OIbITA Aes- 00'bsICHeHUSA PU3UYECKUX SIBJIEHUN B OKpYyKaIIel Npupoje 1 pa6oTa;
TeJIbHOCTH, MOBCeJHEBHOU KU3HH, a TaKXKe BbIIBJIeHUs] GQU3NIEeCKUX TpakTHyeckas
MPUOGPETEHHOTO OCHOB psi/la COBpEMEHHBIX TEXHOJIOTUH; pa6oTa;
MPpU U3Y4YEeHUH - IPUMEeHEeHHS OCBOEHHBIX 3KCIIepUMEeHTA/NIbHbIX YMEHUH [
BCero Kypca vccaenoBaHusi PU3NIECKHUX SABJEHUH, B TOM YUCJIE JIJIS
dusuku MPOBEPKH T'MIIOTE3 U BbISIBJIEHUS 3aKOHOMEPHOCTEM.
PenieHue pacyé€THbIX 33/1a4, B TOM YUCJIe
MpeJinoJiaraloiux UCI0Jb30BaHHe GU3UIECKONH MOJIeIU U
OCHOBAaHHBIX Ha COJep>KaHUU Pa3JIMYHbIX pa3ZiesoB Kypca
dusukwu.
BrinosiHeHUe U 3aliydTa IPyNNoOBbIX UJIW UHAUBUAYATbHBIX
MPOEKTOB, CBSI3aHHBIX C COJIEPKAHUEM Kypca GU3UKHU
HUToro no paszeny 6
PesepBHOe BpeM# 0
0611ee KOJIMYeCcTBO YacoB Mo | 99
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IToypo4Hoe mmaHupoBaHue 7 Kiacc.

Ne | Temaypoka KosimyecTBO yacoB Bupapl, GopmMbl
n/ KOHTPOJISA
- BCEro | KOHTPOJIb | MpaKTHU4ye
Hble CKHue
paGoThI paGoThI
1. | ®usuka -HayKa 0 IPUPO/e. 1 0 0 YcTHBIY onipoc
2 fABnenus npupo/bl. PU3nyecKUessBJeHUs. 1 0 0 YcTHBIM onipoc
dusuyeckre BeJMYUHBL. U3MepeHue pusnyeckux 0 0 YcTHBIM onipoc
BeJIMYMH. [lorpeltHoCcTh U3MepeHu .
Mex/lyHapoAHasiCUCTEMA eJMHHUI]
4. | JlJabopaTopHasi paboTa 1 0 1 JlabopaTopHasipaboTa;
Nel«OnpefeneHue LieHb JleJIeHUS1 U3MEPUTENbHOTO
npubopa»
5. | JlabopaTopHas pa6oTa Ne2 1 0 1 JlabopaTopHaspaboTa;;
«H3MepeHure 06'bEMa TBEpAOrOTEIA»
6. | OnmucaHue pU3MYECKUX SBJEHUH C TOMOLUIbIO 1 0 0 YcTHBIN onipoc
MoJiesie
7. | ATOMBI M MOJIEKYJIBI, UX pa3Mephl. ONbITHI, 1 0 0 YcTHBIM onpoc
JlOKa3bIBalollHe AUCKPETHOECTPOEHUE BEIlleCTBa
8. | JlabopaTopHas pa6oTa Ne3 1 0 1 JlabopaTopHaspaboTa;;
«OneHKa juaMeTpa aTOMaMeTO/I0M PsiZiOB»
9. | BpoyHoBckoe gBmxkenue. ludpdysus. 1 0 0 YcTHBIMIONPOC;
B3anMogelicTBHe YacTUL BelllecTBa: IPUTXKEeHHUEN
OTTaJIKMBaHUE
10. | ArperaTHble COCTOSIHUS BellleCTBa: CTpoeHue ra3os, | 1 0 0 YcTHBIMONPOC;
KUAKOCTEN M TBEPABIX (KPUCTANIUYECKHX) TeJT
11. | CamocTosTesbHas padora Nelmo Teme 1 0 0 [lucbMeHHBIN
«IleppoHavaJIbHBIE CBEAEHUA O CTDOCHUH BelleCTBa» KOHTpOJIb;
12. | MexaHu4eckoe ABUKeHUe. PAaBHOMepHOe U 1 0 0 YcTHBINONPOC;
HepaBHOMepHoe ABMxeHue. CkopocTs. CpefHsasa
CKOpPOCTBIIPA HEPAaBHOMEPHOM [IBH>KEHUH.
13. | PacyeT nyTy ¥ BpeMeHUBUKEHUS 1 0 0 [TuceMeHHBIN
KOHTpOJIb;
14. | JlabopaTopHas paboTta N4 1 0 1 JlabopaTopHasipa6oTa;;
«OnpefesieHne cpelHEN CKOPOCTU CKOJIbKEHUSA
11apUKaNo HAKJOHHOM NJIOCKOCTH»
15. | flBneHue nHepUUU. 3aKOH UHEPIUH. 1 0 0 YcTHBIMONPOC;
B3anMogelicTBue Te/IKak IPUYMHA U3MEHEHHNS
CKOPOCTH JIBMKeHHUA Tes1 Maccakak Mepa
VHEPTHOCTH Tesa
16. | [lnoTHOCTB BelecTBa. Pelennesasay Ha 1 0 0 [lucbMeHHBIN
olnpejie/ieHMe MaccChl TeJa, ero 00béMa U IJIOTHOCTH KOHTpOJIb;
17. | JlabopaTopHas pa6orta N2 5 1 0 1 JlabopaTopHasipa6oTa;;
«OnpefesieHne JIOTHOCTUTBEPOTO Tej1a»
18. | KonTposbHas paboTta Ne1 noremam «MexaHnyeckoe | 1 1 0 KoHTposibHaspa6oTa;
JIBMKeHHEe», «Macca, IJI0OTHOCTb»
19. | Cuia Kak XapaKTepUCTUKaB3auMO/IeCTBUS Tesl 1 0 0 YcTHbIMONpOC;
20. | ABnenue taroreHud. CuaaTsaKxecTu 1 0 0 YcTHbIMONpPOC;
21. | Cuna ynpyrocty. 3akoH ['yka 1 0 0 YcTHbIMONpOC;
22. | Pemrenue 3a/1a4 Ha 3akoH ['yka 1 0 0 [T1ucbMeHHBIN
KOHTpOJIb;
23. | Bec Tena. HeBecomocThb 1 0 0 YcTHbIHONpOC;
24. | Pemenue 3a/ia4 Ha pac4yéT BecaTeJia 1 0 0 [T1ucbMeHHBIN
KOHTpOJIb;
25. | Cusa TshKeCTH Ha APYTUXIJIaHEeTax 1 0 0 YcTHBINONpOC;




26. | JlabopaTopHas paboTa N2 6 JlabopaTopHasipaboTa;;
«['pagyrpoBaHue NPY>KUHbI MM3MepeHUe CUJ
JMHAMOMETPOM».
27. | CioxxeHHe CUJ1, HallpaBJIEHHBIXIIO OHOM NPSAMO. YcTHbIMONpOC;
PaBHO/elCTBYyOIIasA CUJI
28. | Pemrenue 3aa4 Ha pacy€TpaBHO/EHCTBYIOIEHN CUI YcTHBIN onpoc;
[T1ucbMeHHBIN
KOHTPOJIb;
29. | Cuna TpeHus. TpeHUe CKOJIbXEHUS U TPeHHe MOKOSL. YcTHbIHONPOC;
TpeHue B IpUpoOJie U TEXHUKE
30. | JTabopaTopHasi paboTa Ne 7 JlabopaTopHasipaboTa;;
«BbIsicCHeHHe 3aBUCUMOCTH CUJIBI TPEHUSA
CKOJIBXXE€HUS OTILIOIAAU CONPUKOCHOBEHUS TeJl U
NpXKUMalol el CUIbI»
31. | Pemienue 3a/1a4 1o TeMaM YcTHBIN onpoc;
«Cuibl», «PaBHOAEH CTBYIOLIASICU» [lucbMeHHbIN
KOHTPOJIb;
32. | KontposbHas pa6ota Ne2 noteme «Cusa. Busbl cui» KoHnTposibHasspaboTa;
33. | JaBneHue. Cnocobbl yMeHbLIEHUS U YBEJUYEHUs YcTHBIHONPOC;
JlaBJIeHUA
34. | laByieHue ra3a. 3aBUCUMOCTb/IaBJI€HHS ra3a OT YcTHBIMONPOC;
06 bEMa U TeMIlepaTypbl
35. | llepenaya JaBJIEHUS TBEPABIMU TeJlaMH, YcTHBIMONPOC;
KUAKOCTSAAMU U razaMu.3akoH [lackana
36. | 3aBUCUMOCTD JJABJIEHUSKUIKOCTH OT IJIyOUHBI YcTHBIMONPOC;
MOTPY>KEeH UL
'mapocTaTUYeCKUM napajoKc
37. | PemieHue 3aa4 Ha pacyéT/iaBJaeHHUS [TncbMeHHBIN
XKUJKOCTH KOHTpOJIb;
38. | Coobwaromuecs cocyzpl. [uapaBanyeckue YcTHBIMONPOC;
MeXaHHU3Mbl
39. | Pemenue 3aga4 no reme YcTHBIN onpoc;
«/laBJIeHNe B KM KOCTH U rase.3akoH [lackaisa» [lucbMeHHBIN
KOHTpOJIb;
40. | KonTposibHas paboTa Ne3 mo Teme «/laBjieHHe B KonTposbHasspaboTa;
KUJKOCTH HUrase. 3akoH Ilackansa»
41. | Atmocdepa 3emuu 1 aTMochepHOe JaBJIeHHUE. YcTHBINONPOC;
[TpyyYKHEI CyLIeCTBOBAHUS BO3/YLIHON 060104KH
3emMnu
42. | Onbrt Toppuuennu. UsmepeHrneaTMochepHOro YcTHBIMONPOC;
JlaBJIEHUs
43. | 3aBUcHMOCTb aTMOCOEPHOTOAABIEHUS OT BbICOTHI YcTHBIHONPOC;
HaJi YypPOBHEM MoOps
44. | Tlpu6opsl 4151 U3MEPEHUAATMOCHEPHOTO YcTHbIMONpOC;
JlaBJIeHUs
45. | Pemenue 3a/ja4 Ha pacuéraTMocpepHOro [TucbMeHHBIN
JlaBJIeHUs KOHTpOJIb;
46. | CamocTrosiTenbHas padora Ne2mo Teme [IncbMeHHBIA
«ATMochepHoOe faBeHue» KOHTpOJIb;
47. | JleficTBHE XXUAKOCTH U rasa HaloTrpyKEHHOE B HUX YcTHblMONpOC;
TeJs0
48. | BelTasnkuBatomas (apxMMei0Ba)cua. 3aKoH YcTHbIMONpOC;
Apxumena
49. | PemeHue 3a/ja4 Ha 3aKOHApXUMeza YcTHbIMONpOC;
50. | JlaopaTopHas pa6oTta Ne 8 JlabopaTopHasipa6oTa;;
«OnpefesieHne BbITAaJIKUBAIOIEN CUIIBI,
JlefCTBYIOIeHN Ha TeJsIo, NOTPY>KEHHOE B }KUAKOCTb»
51. | IlnaBaHue Tes. Bo3ayxoniaBaHue YcTHBIMONpOC;
52. | Pemenue 3a/ja4 Ha NpUMeHeHHe3aKoHa ApxuMea U YcTHBIN onpoc;
yCJIOBUS IJIaBaHUA TeJl [IncbMeHHBIN

KOHTPOJIb,




53. | KouTposabHas pabota N24 no Teme «/leficTBue 1 1 0 KoHTposibHasspaboTa;
»KUIKOCTH UTa3a Ha NOTPY>KEHHOE B HUX TeJIO»

54. | MexaHuueckast paboTa 1 0 0 YcTHbIMONpOC;

55. | MomHnocTb 1 0 0 YcTHbINONpOC;

56. | Pemenue 3azja4 Ha pacuéTpaboThI U 1 0 0 YcTHBIN onpoc;
MOIUIHOCTHU [T1ucbMeHHBIN

KOHTpOJIb;

57. | IlpocTble MeXaHU3MBI: pblYar,6J10K, HAKJIOHHas 1 0 0 YcTHbIHONPOC;
MJI0CKOCTb. [IpaBuJio paBHOBeCH pblyara

58. | JlabopaTopHas pa6ota Ne9 1 0 1 JlabopaTopHasipaboTa;;
«HMccneoBaHue ycaoBUipaBHOBECHS
pblyara»

59. | [IpuMeHeHre npaBU/a paBHOBECUS pblyara K 1 0 0 YcTHbIHONPOC;
6JI0KY.
«30J10TO€E NPAaBUJIO» MEXaHUKHU

60. | KIIJl npocTeix MexaHU3MOB. [IpocTble MexaHU3MBI B | 1 0 0 YcTHbIHONPOC;
ObITY UTEXHUKe. PblYaru B TeJse yes0BeKa

61. | JlabopaTopHas pa6ota Ne10 1 0 1 JlabopaTopHaspaboTa;;
«H3mepenue KI1/l HaKJIOHHOMIIJIOCKOCTU»

62. | KuHeTn4eckas v NoTeHLHaJbHAs SHEPTHS. 1 0 0 YcTHBIMONPOC;

63. | [lpeBpalleHue OJHOr0 BHJA MeXaHUYECKOH 1 0 0 YcTHBIMONPOC;
3HEepruu B Ipyrou

64. | Pemenue 3a7a4 ¢ MCIOJIb30BAaHMEM 3aKOHA 1 0 0 YcTHBIN onpoc;
COXpaHEeHUs] SHEPTUHU [lucbMeHHBIN

KOHTPOJIb;

65. | KouTposbHas pa6ota N25 noreme «PaboTa u 1 1 0 KonTposbHasspaboTa;
MOILIHOCTb. JHEPTUS»

66. | TloBTOpEeHME NPONJEHHOTO 1 0 0 YcTHBINONPOC;

67. | TloBTOpeHMEe NPONJEHHOTO 1 0 0 YcTHBINONPOC;

68. | IloBTOpeHMEe NPONUJEHHOTO 1 0 0 YcTHBINONPOC;

OBLIEE KOJIMYECTBO YACOBIIO [TPOI'PAMME 68 5 10




[ToypouHoe nnanupoBaHue 8 Kiacc

Ne | Tema ypoka KosinyecTBO 4YacoB Buibi, dopMbl
n/o KOHTPOJISI
BCEro | KOHTPOJIb | MpaKTH4ec
Hble Kue
paboTsl paboTsl

1. OcHOBHBIE [10JIOKEHUS MOJIEKYJIPHO- 1 0 0 YcTHbIHONPOC;
KHWHeTHU4YeCKONTeOpuH CTPOeH U I BelllecTBa.
OnbIThI, NOATBEPXKAMOL e OCHOBHBIE M0JI0KEHU S
MOJIEKYJIIPHO-KHUHETUYECKOUTEOpUHU

2. Macca 1 pasMepbl aTOMOB UMOJIEKYJI 1 0 0 YcTHbIMONpOC;

3. Mosenu TBEPIOTO, )KUAKOTO UTA3006pPa3HOTO 1 0 0 YcTHBIHONPOC;
COCTOSIHUM BellecTBa

4. Kpucraniuieckue U aMmopdHBIETBEPAbIE Tesa 1 0 0 YcTHbIHONpOC;

5. 06 bsICHEHUE CBONCTB ra3os, »KUIKOCTEHN U TBEPAbIX 1 0 0 YcTHBIHONPOC;
TeJl HAOCHOBE I0JIOXKEHUH MOJIEKYJISIpHO-
KHHETHYEeCKOUTeopUHr

6. CMayvBaHMe U KalWJIISIpHblesiBJIeHUA. TenaoBoe 1 0 0 YcTHBIHONPOC;
paciiMpeHye U CKaTHe

7. CamocTtosTenbHass pabora no TeMe «CTpoeHHe U 1 0 0 [lucbMeHHBIN
CBOWCTBaBEIECTBA» KOHTPOJIb;

8. TeMnepaTtypa. BHyTpeHHAg9Heprusa 1 0 0 YcTHBIMODPOC;

9. Cnoco6bl M3MEeHEHUIBHYTPEHHEN Hepruu 1 0 0 YcTHBIMODPOC;

10. | Bugbl TenJsionepeaayu: TEMJIONPOBOAHOCTD, 1 0 0 YcTHBIMONPOC;
KOHBEKLHS,U3/Iy4eHue

11. | KosmuecTBO TENJIOThI 0 0 YcTHBIMONPOC;

12. | YaenbHada Tenj0eMKOCTbBeLeCTBa 0 0 YcTHBIMONPOC;

13. | Pemrenue 3a4a4, CBSI3aHHBIX C BEIYMCIEHHEM 1 0 0 YcTHBIN onpoc;
KOJIN4eCTBa TeIJIOThI ¥ TENJIOEMKOCTH IIpU [lnceMeHHBIN
Tenjoo6MeHe KOHTpOJIb;

14. | JlabopaTopHas pa6oTa Nel 1 0 1 JIabopaTopHasApaboTa;
«HccnenoBanue siBaIeHUs TEMJI006GMeHa NpU
CMEUIMBaHUHUXO0JIOJHON U ropsyey BoJbI»

15. | JlJabopaTopHas pa6ota Ne2 «OnpezesieHue yaeapHod | 1 0 1 JabopaTopHaspaboTa;
TENJI0EMKOCTH BelllecTBa»

16. | dHeprus TomJMBA. Y AeJbHASATENJI0TAa CTOPAHHUS 1 0 0 YcTHBINONPOC;

17. | 3aKOH cOXpaHEHUS U NpeBpallleHUsI SHEPTUH B 1 0 0 YcTHBINONPOC;
MeXaHHUYeCKHUX U TeNJIOBBIXIpOoIeccax

18. | KontposibHas pabora Ne1 noreme «TemnoBbie 1 1 0 KoHTposibHaspa6oTa;
SIBJIEHUS»

19. | [lnaBieHUEe U OTBepleBaHUEKPUCTATINYECKUX 1 0 0 YcTHBIHONPOC;
BellleCTB

20. | YoenbHag TensioTa njiaBjaeHUs 1 0 0 YcTHBIMONPOC;

21. | Pewenue 337124 Ha NJ1IaBJieHUE UOTBEPeBaHUE 1 0 0 YcTHblMONpOC;
KPHUCTAJJINYECKUX BELECTB

22. | lTapoo6pa3oBanue u KoHAeHcanus. MciapeHue 1 0 0 YcTHbIMOnpOC;

23. | KuneHue. YaenbHas Temnjaotanapooopa3oBaHUs 1 0 0 YcTHbIMONpOC;

24. | Pemenue 3aga4. Tensioo6MeH UTENJI0BOE 1 0 0 YcTHBIN onpoC;
paBHOBecHe. YpaBHeHHe TellJIOBOro 6ajiaHca. [TncbMeHHBIN

KOHTpOJIb;

25. | BaaxkHocTb Bo3fyxa. JlabopaTopHas paboTa Ne3 1 0 1 JabopaTopHaspaboTa;
«OnpejesieHVe OTHOCUTEJbHONBJIQXKHOCTH BO3JyXa»

26. | [lpuHLUNIBI Pa6OTHI TENJOBLIXABUTATEIEN 1 YcTHbIMONpOC;

27. | KIIJl TenioBOro gBurareJid. TenioBble IBUraTeNu U 1 YcTHblfonpoc;
3alMTaOKpYyXKalollel cpebl

28. | KouTposabHas pabota Ne2 noteMe «TemnioBblie 1 1 0 KoHTposibHasspaboTa;




npoueccbi»

29. | dnexTpusanus Tes. BsauMoeiicTBue 3apsKeHHbIX 1 0 0 YcTHbIMONpOC;
Te
30. | 3akoH KyJsioHa 1 0 0 YcTHbIMONpOC;
31. | dyieKTpUUYecKoe 1oJe 1 0 0 YcTHbIMONpOC;
32. | llpyHLUI cynepno3uLUU3JIeKTPUYeCKUX 1 YcTHbIMONpOC;
noJsiell. Hocureny ssieKTpuyecKux3apsiioB
33. | CtpoeHue aToMa 1 0 0 YcTHbIFONpOC;
34. | llpoBOAHUKY U JU3JIEKTPUKHU 1 0 0 YcTHbIMONpOC;
35. | CaMmocTosiTesibHasA paboTa 1o TeMe «IJIeKTpUIecKrue 1 0 0 [T1ucbMeHHBIN
3aps/bl.3apsKeHHbIe Tesla U MX B3auMo/ieicTBUe» KOHTPOJIb;
36. | dneKkTpUUEeCKUHN TOK. MCTOYHUKU MOCTOSTHHOTO TOKA 1 0 0 YcTHBIHONPOC;
37. | dneKkTpHUecKas Liellb 1 0 0 YcTHBIHONPOC;
38. | JneKkTpUUECKUH TOK BMeTa/l1aX. JledcTBUSA 1 0 0 YcTHBIHONPOC;
3JIEKTPUUYECKOT0 TOKa
39. | Cusia ToKa 1 0 0 YcTHBIHONPOC;
40. | JlabopaTopHas pa6oTta Ne 4 noteme «C60opka u 1 0 1 JabopaTopHasipaboTa;
poBepKa paboThl 3JIEKTPUYECKOU Lienu
MOCTOSIHHOT'O TOKa»
41. | da1eKTpUYecKoe HaNpsHKeHne 1 0 0 YcTHBIMODPOC;
42. | JlabopaTopHas pa6oTa Ne5 1 0 1 JabopaTopHaspaboTa;
«M3MepeHUe U peryJiMpoBaHUEHAPSKEHUSI»
43. | ConpoTHBJIeHMe NPOBOHUKA.Y jlesIbHOE 1 0 0 YcTHBIMONPOC;
CONPOTHUBJIEHUE
44. | 3akon OMa Jsig y4yacTKa Ljenu 1 0 0 YcTHBIMONPOC;
45. | PemeHnue 3a7ja4 Ha pacyeT CONMPOTHUBJIEHHUS 1 0 0 YcTHBIN onpoc;
MPOBO/JIHHUKA [lucbMeHHBIN
KOHTPOJIb;
46. | JlJabopaTopHasi paboTa N26 1 0 1 JIabopaToOpHAsAPabOoTa;
«M3MepeHHe U peryJIMpoBaHHUeCUJIbl TOKa»
47. | JlJabopaTopHas pabota N2 7 1 0 1 JIabopaToOpHasApaboTa;
«HccneoBanne 3aBUCHMOCTUCHUIIBI TOKA, UAYILETO
4yepes pe3uCTop, OT CONPOTUBJIEHUS Pe3UCTOpa U
HaNpsKeHHs Ha pe3UCTope»
48. | llocnegoBaTesibHOE U NTapaJlyie/ibHOE 1 0 0 YcTHBINONPOC;
COeIMHEHNENPOBOJHUKOB
49. | PemeHue 3a/ja4 Ha COeJUHEHUEIPOBOJHUKOB 1 0 0 YcTHBIN onpoc;
[TucbMeHHBIN
KOHTpOJIb;
50. | Pa6oTa 1 MOIIHOCTB 3JIEKTPUYECKOT0 TOKA 1 0 0 YcTHBIMONPOC;
51. | J/labopaTopHasi paboTa N8 1 0 1 JlabopaTopHaspaboTa;
«HccneoBaHre 3aBUCHMOCTUCUIIBI TOKA, UAYILETO
yepes3 JIAMIOYKY, OT HanpshKeHUs1 HaHeN»
52. | 3akoH /Ixkoyus - JleHna 0 0 YcTHbIMOnpOC;
53. | dnexkTpuyeckue nenu U NOTpedUTETH 0 0 YcTHbIMOnpOC;
3JIEKTPUYeCKOH3Hepruu B 6bITy. KopoTkoe
3aMbIKaHHe
54. | Pemenue 3a7ja4 Ha pabOTY U MOIIHOCTh 1 0 0 YcTHBIN onpoC;
3JIEKTPUYECKOT0 TOKa [lncbMeHHBIN
KOHTpOJIb;
55. | KouTposabHas pa6oTta no teme 1 1 0 KoHTposibHasipaboTa;
«PaboTa ¥ MOLITHOCTB 3JIEKTPUYECKOT0
TOKa»
56. | MarHUTHOe 1oJie 3JIEKTPUYECKOTO TOKa. OTBIT 1 0 0 YcTHblfonpoc;

dpcrena




57. | llocTosiHHBIE MarHUThbl. MarHUTHOE noJie 3eMJIU U 1 0 0 YcTHbIMONpOC;
eropoJib A5 )KU3HU Ha 3eMJie

58. | JlabopaTopHas pa6ota N2 9 1 0 1 JlabopaTopHasApaboTa;
«M3ydyenue [elcTBUSA MarHUTHOTO MOJsA
Ha POBOJHUK C TOKOM»

59. | [leficTBHMe MarHUTHOTO 10JIs1 HAIPOBOJHUK C TOKOM. 1 0 0 YcTHbIMONpOC;
JJIeKTPOJBUraTE/IbIIOCTOSIHHOT O TOKa

60. | JlabopaTopHas pab6ota Ne10 1 0 1 JlabopaTopHaspaboTa;
«KoHcTpyupoBaHUe U U3y4yeHHePa6GOThI
3JIEKTPOABUTATESI»

61. | CamocTosiTesibHasA paboTa noreMe «kMarHUTHbIE 1 0 0 YcTHBIN onpoc;
SIBJIEHUSI» [TucbMeHHbIN

KOHTpOJIb;

62. | OnbiTel @apajes. fABieHUE 371EKTPOMArHUTHON 1 0 0 YcTHBIHONPOC;
WHAYKIUU

63. | lIpaBujio Jlenna 1 0 0 YcTHbIHONpOC;

64. | dnexTporeHepaTop. Coco6bInoyyeHus 1 0 0 YcTHBIHONPOC;
3JIEKTPUUYECKOHN 3HEPTUU

65. | J/IeKTPOCTAHLIMHU HAa BO30OHOBJISIEMbIX UCTOYHUKAX 1 0 0 YcTHBIHONPOC;
3Hepruu

66. | IloBTOpeHue TeMbl «TenoBbIENPOLECCHI» 1 0 0 YcTHBIRONPOC;

67. | lloBTOpeHMHE TEMBI 1 0 0 YcTHBIMONPOC;
«IloCTOSHHBIN 3JIEKTPUYECKUNTOKY

68. | [loBTOpeHue TeMbl «MarHUTHBIESIBJIEHUSI» 1 0 0 YcTHBINONPOC;

OBIIEE KOJIMYECTBO YACOBIIO [TPOTPAMME 68 3 10

[ToypouHoe mmanupoBanue 9 kiace

0 Tema ypoka KosinyectBo 9acos Buabl, dopmbl
n/o KOHTPOJIS
BCEro | KOHTPOJb | TNpPaKTUY
Hble ecKue
paboThI paboThI

1. MexaHuyeckoe ABM:KeHHe. MaTepuasibHasl TOYKa. 1 0 0 YcTHBIM onpoc;

2. Cucrema OTCYETa. [lepemenienue. | 1 0 0 [IpakTHueckas
OTHOCUTEIbHOCTBMEXaHUYECKOr'0 JIBUKEHHUS. paboTa;

3. [IpsiMosIMHeiHOe paBHOMEPHOE JIBUXKEHHE. 1 0 0 YcTHBIM onpoc;

4. [IpssMosIMHEeHOe paBHOYCKOpPEHHOoe 1 0 0 YcTHBIH onpoc;
JIBHKeHHe. YCKOpeHHue.

5. [lepemenienue npu npssMoJMHerHoM | 1 0 0 YcTHBIN onpoc;
pPaBHOYCKOPEHHOM/IBHXKEHUH

6. JlabopaTopHas pa6oTa 1 0 1 [IpakTHueckas
Nel «HccnegoBanne PaBHOYCKOPEHHOI0 pa6oTa;
JIBHKEHHUs 6e3HavyaJIbHOM CKOPOCTHU».

7. CBob6ogHoe mageHue. OneIT [anuies 1 0 0 [lucbMeHHBbIN

KOHTPOJIb;

8. PaBHOMepHOe ABMXeHUe 110 OKpYKHOCTH. [lepuog | 1 0 0 KonTposibHasg

Y 4aCTOTa ob6palleHusl. paborTa;
9. | JluHelHasa u yrJjioBas ckopoctu. | 1 0 0 [IpakTHyeckas

lleHTpOCTpeMUTENbHOE YCKOPEHHE paboTa;

10. | KontposbHas pa6ota Nel nmo teme MexaHuvyeckoe | 1 1 0 [IpakTHyeckas
JBWKEHHe. paboTa;




11. | VHepuua/ibHblE CUCTEMBI OoTCYeTa. 1 0 0 [IpakTHyeckas
[lepBbIii 3akoHHbOTOH paborta;

12. | Bropoii 3akoHHb10TOHA. 1 0 0

13. | Tpetuii 3akoHHbIOTOHA. 1 0 0 [IpakTHyeckas

paborTa;

14. | Pemnenue 3ajad C IpUMEHeHHEM 3aKOHOB | 1 0 0 [TncbMeHHbIN
HeroToHa. KOHTpOJIb;

15. | Pemenue 3aja4 [« NpUMeEHEHUEM 1 0 0 YcTHBIHN onpoc;
3aKoHOB HeoTOHa

16. | Pemenue 3aa4 Ha CBOOOJHOE MaJIEHUE TEJI. 1 0 0 [IpakTHyeckas

pabora;

17. | /iBuxeHue TeJa, 6pouieHHoro | 1 0 0 [TncbMeHHbIN
BEPTUKAJIbHO BBepx.PenieHue 3aau. KOHTpOJIb;

18. | [IBmxeHue TeJa, OpOILIEHHOT 0 1 0 0 [TucbMeHHbIN
TOPU30HTAJIBHO. KOHTpOJIb;

19. | Pemienue 3a7a4 Ha ABMXKEHHE  TeJIa, 1 0 0 [lucbMeHHbIN
OpOLIEHHOr0 O/ YIJIOMK T'OPU30HTY KOHTpOJIb;

20. | JlabopaTopHasi paboTa 1 0 1 [IpakTHyeckas
Ne2 «H3mepenue yCKOpeHHUs pa6oTa;
CBOOOIHOTOITaIEHUSI».

21. | 3axkoH BcemupHoro tarotenud. Pemennesagay Ha | 1 0 0 [TuceMeHHBIN
3aKOH BCEMUPHOI'O TATOTEHHUSI. KOHTPOJIb;

22. | YckopeHHe CBOOOAHOIO MaJieHUs Ha 3eMJie U 1 0 0 [lucbMeHHBIN
Jpyrux HebGecHbIX TeJlax KOHTPOJIb;

TecTrpoBaHue;

23. | HUckyccTBeHHBIE CIYTHUKU 3eMJIM. 1 0 0 [TuceMeHHBIN

KOHTpOJIb;

24. | Pemwenne 3ajadya Ha CWJy TrpaBUTaUUOHHOro | 1 0 0 KonTposibHas
B3aUMO/JEHUCTBHS. paboTa;

25. | JiBmkeHue maHeT BOKpyT CoJiHIA. 1 0 0 YcTHBIN onpoc;

26. | llepBas kocMuueckass ckopocTb. HeBecomocTth | 1 0 0 [lucbMeHHbIN
U Ileperpy3KHu. KOHTpOJIb;

27. | PaBHOBecue MaTepraJbHOU TOYKH. 1 0 0 YcTHBIN onpoc;

28. | A6cosroTHO  TBEpnoe  Teyso. PaBHoBecue | 1 0 0 YcTHBIN onpoc;
TBEPAOro Tela C 3aKpemJéHHOM  OCbIO
BpallleHHUs.

29. | MomMmeHT cuJbl lleHTp TaxKecTH 1 0 0 [IpakTHueckas

pa6ota;

30. | KonTposnbHas pa6ora Ne2 no TeMe | 1 1 0 [TucbMeHHBIN
B3aumogelicTBue Ten KOHTpOJIb;

31. | Umnyabc Tena. 3akoH coxpaHeHus | 1 0 0 TecTupoBaHue;
MMIYJIbCA.

32. | PeweHue 3a7ja4 Ha 3aKOH COXpaHEHUSUMIYJIbCA. 1 0 0 YcTHBIN onpoc;

33. | PeakTHBHOE IBUXKEHUE. 1 0 0 YcTHBIN onpoc;

34. | MexaHuyecKkasi paboTa U MOL[HOCTb 1 0 0 YCTHBIHN 01poc;;

35. | Pa6oTa cuibl 1 0 0 YcTHBIN onpoc;

36. | JHeprus. 1 0 0 YcTHBIN onpoc;

37. | KuHeTn4yeckas sHeprus 1 0 0 YcTHBIN onpoc;

38. | lloTeHyMasbHAsA 3HepPrUud 1 0 0 YcTHBIN onpoc;

39. | lloBTOpPEHUE u 06061eHue | 1 0 1 [IpakTHyeckas
MaTepuasa no TeMe «3akoHbl HproToHa. 3akoH paborta;

COXpaHEeHHUdA UMIIYJIbCa»




40. | KoHTpoJsibHad pabora Ne3 «3aKOHBI
COXpaHeHUsI»

41. | MexaHHYeCcKHeEKoJIe6aHHUS. YcTHBIHN onpoc;
Kosie6aTesbHble  CUCTEMBI:  MaTeMaTHU4YeCKUH
MasiTHUK, IPY>KUHHBIAMasTHHUK.

42. | BeJM4YMHBI, XapaKTepu3ylollueKkoebaTelbHOe YcTHBIM onipoc;
JBH)KEHHE. [lepuopml KoJIe6aHU M
pa3JMYHbIXMASATHUKOB.

43. | Pemenue 3asa4 1o TreMe [lucbMeHHbIN
«MexaHUYeCcKUeKo1ebaHUs». KOHTpOJIb;

44, | JlabopaTopHas pab6oTa [IpakTHyeckas
Ne 3 «McciepoBaHue 3aBUCHUMOCTM — IepUoOja U pabora;
YaCTOThl CBOGOJHBIX KOJIEOAHUM  HUTSHOTO
MasiTHUKA OT JJIMHBIHUTUY.

45. | Pemenue 3ajiay HakoJiebaTeNbHOE [IpakTHyeckas
JIBIDKEHUE. paborTa;

46. | MexaHH4YecKue BOJIHBL.BHU/BI BOJIH. [IpakTH4eckas

paborTa;

47. | Jln1vMHa BOJIHBL. [IpakTHueckas

paborTa;

48. | F'apMoHHYecKueKoIe6aHUSA YcTHBIN onipoc;

49. | PemeHue 3a7a4 Ha onpe/ieJieHUE JJIUHbI BOJIHBI. [TucbMeHHBIN

KOHTpOJIb;

50. | 3ByKoBbIE BOJIHBL.3BYKOBbBI€ SIBJIEHHUSL. [lucbMeHHBIN

KOHTPOJIb;

51. | BeicoTta u TeM6p 3ByKa.'poMKOCTb 3ByKa. [IpakTHyeckas

pabora;

52. | PacnpocTtpaHenue 3Byka. CKOPpOCTb 3ByKa. [lucbMeHHBIN

KOHTpOJIb;

53. | OrpaxxeHue 3ByKa. Ix0.Pemenne3ajay. 3ByKoBOH [TuceMeHHBIN
pe30HaHC. KOHTpOJIb;

54. | [loBTOpPEHME u 060611eH1Ee TectupoBaHue;
MaTepuasa 1o TeMe «MexaHu4eckue
KoJle6aHHUs U BOJIHBI»

55. | KonTposbHas pabora N24 «MexaHHYeCKHe KonTtposnbHas
K0J1e0aHHA U BOJIHbI» pabora;

56. | dsieKTpoMarHMTHOE IOJIe. [IpakTHyeckas

pabora;

57. JJIeKTPOMarHuTHble BOJIHBI. IIpakTHyeckas

pa6ota;

58. | CBoiicTBa 3JIeKTPOMarHUTHBIX BOJIH. [IpakTHyeckas

pa6oTa;

59. | lllkaJia 3JIeKTPOMarHUTHbBIX BOJIH. YcTHBIF onpoc;
60. | Kcnosb3oBaHHMe 31eKTPOMATHUTHBIX BOJTH lpakTryeckas
JAJISI COTOBOH CBSI3H. pa6oTa;

61. JeKTpoMarHuTHas npupogacseTta. CKopocThb KonTtposbHas
cBeTa. BosiHOBBIE cBOMiCTBa cBeTa paboTa;

62. | UctouHuku cBeTa. J/lyueBas MoJiesib CBeTa. [lncbMeHHBIN

KOHTpOJIb;

63. | [IpaMosiMHeliHOe  pacnpoCcTpaHeHUe CBeTa. YcTHBIN onpoc;
3atMmeHusa CosiHLA U JIYHBI.

64. | OTpaxxeHUe cBeTa. 3aKOH OTpPa)KeHUA CBeTa [IpakTHyeckas

paborTa;

65. | [lnockoe 3epkaJio. KonTposibHasg

paborta;

66. [IpesiomsieHUe cBeTa. 3aKOH [T1ucbMeHHBIN

npejioMJIeHUdA CBeTa.

KOHTPOJIb,




67. | llonHOe  BHyYTpeHHee oOTpaxeHue cBeTa. | 1 0 1 [T1ucbMeHHBIN
Hcnosib30BaHUe BHYTPEHHErO OTpa)KeHUsl B KOHTPOJIb;
ONTHYECKUX CBETOBOJaX

68. | JluHza. ®OoKycHOe paccTOsiHHe JIMH3bL | 1 0 0 [TucbMeHHBIN
['J1a3 Kak oNTUYecKasi CUCTeMa. KOHTpOJIb;

69 | [locTpoeHue U300paXKeHUs B 3epkasie, xoza | 1 0 0 [TucbMeHHBIN
JIydel yepe3 coOUPaIoLYOJIUH3Y KOHTPOJIb;

70 | OnTudeckue npuGOpbl: ¢doToanmnapar, 1 0 0 [TucbMeHHBIN
MHUKPOCKOII U TeJIECKOTI. KOHTpOJIb;

71 | I'mas kak onTu4deckasa cucteMa. bamsopykocts | 1 0 0 CamoorneHKa
U 1aJ1bHO30PKOCTh

72 | PelneHue 3a/lad Ha ONTUYECKYIO CUJIY JINH3. 1 1 0 KonTposbHas

paborTa;

73 | lloBTOpEHUE U ob6obienue | 1 0 0 YcTHBIF onpoc;
MaTepHasa 1o TeMe
«JJIEKTPOMarHUTHOEIO0JIe.

JJIeKTpOMarHuTHble KoJiebaHWs U BOJHBI»

74 | Paznoxenue 6esoro cBeta 1 0 0 YcTHBIH onpoc;
B CIIEKTP.

75 | OnbiTel HptoToHa. CiioKeHUE CleKTpajbHbIX | 1 0 0 YcTHBIM onpoc;
1IBETOB.

76 | lucnepcus cBeta. llBeta Ten. Tunel | 1 0 0 YcTHBIM onpoc;
ONTUYECKHUX CIIEKTPOB.

77 | PaayMoaKTUBHOCTb Kak CBUZIETEJIbCTBO 1 0 0 YcTHBIN onipoc;
CJIOXKHOTO CTpOeHUs aToma. Mopenu
atoMoB.OnbIT Pesepdopaa.

78 | PajgnoakTHUBHbIE IpeBpallleH s aTOMHBIXSAEP. 1 0 0 YcTHBIN onpoc;

79 | DkcnepuMeHTaJibHble MeTOAbl HccaefoBaHus | 1 0 0 YcTHBIN onpoc;
YaCTHIL

80 | OTKpbITHE NPOTOHA UHEUTPOHA 1 0 0 YcTHBIN onpoc;

81 | CocrtaB aToMHoOro sajpa. MaccoBoe YUCJIO. 1 0 0 YcTHBIN onpoc;
3aps0BO€E YHUCIIO.

82 | CoctaB aToMHOrO siipa.MaccoBoe YUCJIO. 1 0 0 YcTHBIN onpoc;
3apsapoBoe yucJjo.Pemenue sagad

83 | ApepHble CUJIbL.  JHeprus cBsisu. | 1 0 0 YcTHBIN omnpoc;
JedbekTMmacc.

84 | PeiueHue 3amavy«JdHeprus cBsasu,  Jgedekt | 1 0 0 YcTHBIN onpoc;
Macce»

85 | Usotonmbl. Anbda- u Gera- pacmag. IlpaBuio | 1 0 0 YcTHBIH ompoc;
CMelleHHUs.

86 | Anbda- u Gera- pacnaz. [lpaBuno cmemenus. | 1 0 0 YcTHBIN onpoc;
Pemenue 3agau

87 | Jlenenue sajep ypaHa.llenHble siiepHblepeaKltu. 1 0 0 YcTHBIM onpoc;

88 | JlabopaTtopHasi pa6ora N2 6. «M3y4yeHuetpekoB | 1 0 0 YcTHBIN onpoc;
3apsXKEeHHbIXYACTHUI] 10 TOTOBBIM poTorpadpusam».

89 | ApepHbii peaxTop. [Ipeo6pazoBanue | 1 0 0 YcTHBIM onpoc;
BHYTpPEHHeN 3HepruM fjep B 3JIEKTPUYECKYIO
JHEPrumw.

90 | JlabopaTopHas pabotaNe 7. «H3yyenue | 1 0 0 YcTHBIN onpoc;
JleJleHus1 sApa aTtoMa ypaHa no doTtorpadpuu
TPEKOB».

91 | TepmosizepHas peaKLusl. AToMHas 1 0 0 YcTHBIN onpoc;
JHepreTHUKa.

92 Buosiornyeckoe gelcTBUE paiUaliiU. 1 0 0 YcTHBIF onpoc;

93 | [loBTOpEHME u 06061eHue | 1 0 0 YcTHBIN onpoc;
MaTtepuasia mno TeMme «CTpoeHuWe aToMa U
aTOMHOTO gApa»

94 | [loBTOpeHUe TeMbl «MexaHUUECKUE SIBJIEHUSI» 1 0 0 YcTHBIN onpoc;

95 | lloBTOpeHUe TeMbl «MexaHUYECKUE SIBJIEHHUS» 1 0 0 YcTHBIN onpoc;

96 | lloBTOpeHue TeMbl «MexaHu4yeckue KoysebaHusa u | 1 0 0 YcTHBIN onpoc;
BOJIHBI»

97 | [loBTOpeHue TeMbl «MexaHU4eckue KojebaHusa U | 1 0 0 YcTHBIN onpoc;




BOJIHBI»

98 | IloBTOpeHUe TeMbl «CBETOBbIE SIBJIEHUS» 1 0 0 YcTHBIF onpoc;
99 | IloBTOpeHUe TeMbl «CBETOBbIE SIBJIEHUS» 1 0 0 YcTHBIF onpoc;
100 | NloBTOpeHue TeMbl «KBaHTOBLIE SIBJIEHUSI» 1 0 0 YcTHBIF onpoc;
101 | lloBTOpeHue TeMbl «KBaHTOBEIE SIBJIEHUSI» 1 0 0
102 | UtoroBoe 0606111eH1E 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 7
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