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1. ITosicHuTEeIbHAS 3aNIMCKA.

PabGouas mnporpamma yueOHoro mnpenmera «@Pusuka» i 10-11  kmaccos
MOATOTOBJIEHA B COOTBETCTBUMU C:

o dbenepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTebHBIM CTaHAAPTOM CPEIHETO
oOmero oOpa3oBanusi (mpuka3 MuHucTepcTBa mpocBenleHus Poccuiickoit
®deneparuu ot 12.08.2022 Ne 732 (c M3BMEHEHUSIMU U JOTIOJHEHUSIMU );

o dbenepanbHOil  00pa3oBaTeNbHOM  MpOTpaMMOM  cpeaHero  o0IIero
oOpaszoBaHus, yTBepxkaAcHHOU mpukazoM Ne 371 MwuHHCTEpPCTBAa MPOCBEUICHUS
Poccuiickoit @enepanyu ot 18.05.23, ¢ ”BMEHEHUSIMU U JONIOJTHEHUSIMU,

o npuka3zom MuHucrepcra npocseuenuss Poccuiickoit @eaeparuu ot 09.10.
2024 No704 o BHECEHMM HW3MEHEHHMII B HEKOTOpbIE NpHKa3bl MHHHCTEPCTBA
MIPOCBELICHUSA Poccuiickoii denepanuu, KacCarolnecs benepanbHbIX
o0pa3oBaTeIbHBIX TPOrpaMM HadalbHOrO o0O0IIero oOpa3oBaHUs, OCHOBHOTO
o01rero oOpa3oBaHus U CpeHEro O0IIero 00pa3oBaHus;

o dbenepanbHOil pabodeil mporpamMmol cpemHero oémero oOpa3oBaHUS IO
¢busuke ns 10-11 xkmaccoB (6a30BbIN ypoBeHb), MOCKBa;

° nmpukazoM MuHHCTEepCcTBAa TmpocBemeHus Poccuiickon @enepauuu  OT
18.07.2024 Ne 499 "OO6 yrtBepkaeHuu (enepaabHOrO MEPEeUYHs SIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO MPU pealld3aliiu
UMEIOIUX TOCYIAapCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOrpaMMm
HavyaJIbHOTO 00IIEro, OCHOBHOTO O0IIEro, CpeHero 0o1Iero oopa3zoBanus';

o MH()OPMAIIMOHHO-METOINYSCKUM IMUCHbMOM 00 OCOOCHHOCTSX MPEIogaBaHMs
yaeOHoro nmpeamera «Puznkay» B 2025/2026 yuebHOM roxy;

. OCHOBHO# 00pa30BaTeIbHON MPOrpaMMON CPEIHEro OO0INero oO0pa3oBaHMS
UV OO «IlerpoBckas mikomnay;

o nporpammoit Bociutanusi Y OO «lleTpoBckas mikomnay.

Conepxanue mporpaMMbl 10  (u3uMke HampaBieHO Ha (HOpMUPOBaHHE

€CTECTBEHHOHAy4YHOW KapTUHbI Mupa oOywaromuxcss 10-11 knaccoB mnpu
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oOydeHHH UX (Qu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO
IIOAXOAA.

[Iporpamma mno ¢usuke coorBeTcTBYeT TpedboBanusim @OI'OC COO «
IUIAHUPYEMBIM JIUYHOCTHBIM, HIPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTaM
oOy4YeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3aluUd MEXIPEIMETHBIX
CBs3ell (U3MKU C ECTECTBEHHOHAYyYHBIMH Yy4Ye€OHBIMM TpeaMeramu. B Heit
OTPEJIENISIIOTCS. OCHOBHBIE LENH M3Yy4YeHUsS (PU3UKU HA YPOBHE CpPEJHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBHIE,
MeTanpeIMEeTHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

konapHBIN Kypc (U3MKM — CcHCTEMOOOpa3yIOIUN ISl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3nUYecKre 3aKOHBI JIe)KaT B OCHOBE IMPOIIECCOB
U SIBICHHUM, HW3y4yaeMbIX XHUMHeEH, Ouosorueir, ¢usmueckoir reorpapuein u
actpoHomueil. Mcmonp30BaHMe M aKTUBHOE NpUMEHEHHE (U3MUYECKUX 3HAHHM
ONpeseNsieT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOruil B cdepe
OHEPIreTUKH, TPAHCIIOPTA, OCBOCHUSA KOCMOCA, IIOJYyYEHHMS HOBBIX MATEPHUAJIOB C
3aJJaHHBIMU CBOMCTBaMHU U Jpyrux. M3ydyenue Gpu3MKu BHOCUT OCHOBHOW BKJIAJ B
(GopMuUpOBaHHE €CTECTBEHHO-HAYYHOM KApTHUHBI MHUpa OOydYarolluxcs, B
(GopMupoBaHUE YMEHUN NPUMEHSATh HAyYHBIH METOJ MO3HAHUS IPU BHIIOIHEHUU
UMH y4eOHBIX HccienoBaHuil. B ocHOBY Kkypca ¢GU3MKM Ui YpOBHSI CPEIHETO
o0miero o0pa3oBaHusl MOJIOKEH DS WUIEH, KOTOpblE MOXHO paccMaTpUBaTh Kak
IIPUHLUIIBI €r0 MOCTPOCHUS.

WNnesa wnemoctHOCTH. B COOTBETCTBMM C HEHM KypC SABISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3AesioB (PU3MKU, BKIIOYAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOMN (U3HKH.

Wnes renepanuzanuu. B cOOTBETCTBUU ¢ HEW MaTepual Kypca GU3UKUA 00beTHHEH
BOKpYr (Qusmueckux Teopuil. Bemymum B Kypce sBiasercs (opmupoBaHHe
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHAX MaTEPUH, BEILIECTBE U IOJIE.

Nnes rymanuTtapusanmu. E€ peanusanms Npeanonaraer  MCIOJIb30BAaHUE

FYMaHUTApHOTO MOTEHUHANAa (PU3MUECKON HAyKHh, OCMBICICHUE CBSI3UM PA3BUTH



¢u3uku c pa3BuTMEM OOILIECTBAa, a TaKXKEe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHYECKUMU TPOOIeMaMHu.

Wnes npuxiagnoil HanpasieHHOcTH. Kype ¢u3uku mpenmnonaraeT 3HaKOMCTBO C
[IMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTUYCCKUX MPUIOKCHHA H3yUYEeHHBIX
TEOPUHN U 3aKOHOB.

Wnest 9KOJOTH3allMU  peanu3yeTcs IOCPEJACTBOM  BBEIEHHUS  DIIEMEHTOB
COJICP)KaHUs, TMOCBSIMIEHHBIX OJKOJOTHYECKHMM TpobiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
pobJieM palMOHAIBFHOTO MPUPOAOTIONB30BAHUS U DKOJIOTUIECKON O€30MacHOCTH.
Crep>KHEBBIMH JJIEMEHTAMU Kypca (H3UKH Ha YypOBHE CpEIHEro oOIIero
oOpa3oBaHHs SABISIIOTCS (u3mueckue Teopuu ((HopMHUpPOBaHHE TPEICTABICHUN O
CTPYKTYpE TOCTPOCHUSI PUBNICCKONW TEOPUH, poJid (yHIaMEHTAIBHBIX 3aKOHOB H
NPUHIIMTIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOJAE, TpaHHIAX
NPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCORB).

CucTeMHO-/IeSITeIbHOCTHBIN TOJIX0/T B Kypce (PU3UKH peau3yeTcsl MPexe BCEro
3a CYET OpraHU3aAlMHM HKCIEPUMEHTAJIBbHON NeATenbHOCTH oOywaromtuxcs. s
0a30BOT0 ypOBHS Kypca (PU3MKH — 3TO HCIOJIb30BAaHHWE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX OKCIIEPUMEHTOB U  JIa0OpaTOpHBIX padoT, KOTOphIE B
nporpaMMe 1o (Qusnke O0O0BeAMHEHBI B OOMMA CHUCOK  YYCHHYECKUX
NpaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
OPOBOJMMBIX JIJII KOHTPOJIE M OIEHKH, OCYILECTBJISETCS  yYaCTHUKaMH
00pa30BaTeIpHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢usuku. Ilpm s3ToM obecreunBaeTcs OBIAJCHUE
O0y4aloUIMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKMX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NpeJIOKEHHBIX TUnoTe3. bosbilioe BHUMaHUE YAENseTcsl PelICHUI0 PACUETHBIX U
KayeCTBEHHBIX 3a1ay. [Ipu 3TOM [1s1 pacdE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS
3aJa4d C SIBHO 3a/JlaHHOM (IM3MUYECKOM MOJENbl0, MO3BOJISIONIUE MPUMEHSThH

HN3YUYCHHBIC 3aKOHBI M 3dKOHOMCPHOCTH KaK H3 OJHOI'O pas3acija KypCd, TaK H
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WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3enoB. [ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIITFOTCS  3a/laHWsl Ha OOBSICHCHHE TPOTCKAaHUS (U3MUECKUX SBICHUH U
MIPOIIECCOB B OKPYXKAIOIIEH *KU3HU, TpeOytolre Bbioopa GU3NIECKON MOACIH ISt
CUTYaIlUH NMPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMHM LIEJISIMU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUHU ABIISAIOTCS:
dbopMHupOBaHUE WHTEpPECa W CTPEMIICHHsI OOYYAIOIIMXCS K HAYYHOMY H3YYCHUIO
IIPHUPOJIBI, Pa3BUTUE UX HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJACTABICHUM O HAYYHOM METOJE II03HAHWS € (POPMUPOBAHHE
UCCJICIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSM;

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa HW3Y4YCHUS OCHOB
CTPOCHUS MaTEepPUH M PyHIAMECHTAIbHBIX 3aKOHOB (DU3UKH;

dopMHUpOBaHUE YMEHUH OOBICHATH SIBICHHS C MCIOJIb30BaHUEM (U3HUCCKUX
3HAHHWHA M HaYYHBIX JIOKA3aTCIIbCTB;

dbopMupoBaHUE TPEACTABICHUN O podau (GU3UKKA I Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne H3TUX 1eNed o0ecrneynBaeTcsi pelIeHueM CIEAyIIUX 3a7ady B
mpoliecce M3ydeHHs Kypca (M3UKH Ha yYpOBHE CpeaHero obimiero oOpa3oBaHUS:
npuoOpeTeHne CHUCTeMbl 3HAHUKW 00 oO0mMX (U3HYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;
dbopMupoBaHNE YMEHUN TPUMEHSITh TEOPETHUECKHE 3HAHUS HJsi OOBSCHEHUS
buznuecknx SBICHUNA B TPHUPOAEC W JUIS TNPUHATHAS TPAKTHUECKUX PEIICHUN B
MOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHOH (PHU3MYECKOM
MOJICNIBIO, 3aj]lad, TMOAPa3yMEBAIONIUX CAMOCTOATEIBHOE CO3/laHne (U3UYECKOU
MOJICIH, aJICKBATHON YCIIOBHUSM 33/1a4W;

MOHNUMaHUe GU3HUUECKUX OCHOB M TIPUHIIUIIOB JIEHCTBUS TEXHUIECKUX YCTPOUCTB U

TEXHOJIOTHYECKUX MPOILIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO CPENY;



OBJIAJICHUE METOAAMHU CaMOCTOATEIBHOTO IUJIAHUPOBAHHMS W  IMPOBEICHHUS
(u3nUecKHX OSKCIEPUMEHTOB, aHaJlW3a W HHTEpOpeTaluud MHPOPMALMH,
OTIpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO3JaHUE YCIOBUM JUIsl pa3BUTHS YMEHUM MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOMN JEATEIIbHOCTH.

Ha wu3yuenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEAHEr0 OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B

11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

2. Copep:xanue nporpaMmmsl Kypca «@u3zuka»

10 KJIACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOT0 TO3HAHMS

®usnka — Hayka o npupoze. HayuHble METOAbl MO3HAHUS OKPYXAIOIIEro MUpa.
Ponp skcnepuMeHTa M TEOpUM B MPOLIECCE MO3HAHMS MPUPOABL. DKCIIEPUMEHT B
¢uszuke. MonenupoBanue QuU3MUECKUX SBJICHMM U TporeccoB. Hayunsie
runore3sl. Gu3ndeckue 3aKOHbI U TEOPUH. [ 'paHUIbl TPUMEHUMOCTH (PU3NYECKUX
3akoHOB. [lpunnmn coorBercTBus. Ponb u Mecro ¢usuku B (popmupoBanuu
COBPEMEHHOM HAy4YHOM KApTUHBI MUPA, B MPAKTUYECKOWU JESATEIBbHOCTH IJIFOJECH.
JdeMoHCcTpamuun

Amnanorossie U U(PPOBbIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIE JATUYNKH.

Pasnen 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe ABWKEHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOTO  JBHIKEHHSI.
Cuctema otcué€ra. Tpaektopus. IlepemenieHue, CKOpOCTh (CpelHsIsi CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE MaTepUaIbHON TOYKH, UX MPOCKIHMH HA OCU
cucteMbl KoopauHaT. ClOXXKEHHE TNEepPeMENIEHUd ¢ CJIOKEHHE CKOPOCTEH.
PaBHOMEepHOE ¥ pPAaBHOYCKOpPEHHOE MpsIMOJIMHENHOEe aABWkeHue. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MyTH U [epeMelleHus

MaTepuaibHONW TOYKH OT BpeMeHu. CBOOOJIHOE MajieHue. Y CKOpEeHUEe CBOOOIHOTO
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naneHusa. KpuBonuHelHOe JABMKEHUE. J[BH)KEHHME MATEpUATBHOM TOYKU IO
OKPYKHOCTH C IOCTOSHHOM IO MOJYJIK0 CKOPOCTBIO. YTJI0Bask CKOPOCTH, JINHEWHAS
ckopocTh. llepuon m uacrtora oOpamieHus. LleHTpocTpeMuUTENbHOE YCKOPEHUE.
TexHuueckue ycTpOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP, IBUKECHUE
CHAapSJI0B, LICTIHBIE U PEMEHHBIC TIEPE/IAUH.

JdemoHcTpanuun

Mogenb cuCTEMBbl OTCUETA, WUIKOCTPALMSl KUHEMATUYECKUX XapaKTEPUCTUK
JBHOKEHUS.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenue paBwkeHUs Tena, OpPOIIEHHOrO IO YIVIOM K TOPU3OHTY U
TOPU30HTAJIHHO.

N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

HanpasneHnue ckopocTy pu ABUKEHUHU 110 OKPYKHOCTH.

YdyeHuueCcKHid IKCIEPUMEHT, JIa0opaTopHble padoThI

N3ydyeHne HEpaBHOMEPHOIO [JBWXKEHUSI C LEJIbI ONPENEICHUs] MIHOBEHHOU
CKOPOCTH.

HccrienoBanne COOTHOLIEHHUS MEXAY IIYyTSAMH, [POWJAECHHBIMH TEJIOM  3a
IIOCJIEIOBATEIIbHBIE pPAaBHbIE IPOMEXKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHHS MIapyKa B BA3KOW )KUIKOCTH.

N3yuenue aBMKEHHS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuamun otHocutensHOocTH ['anunes. Ilepseiii 3akoH Herotona. MHepuunanbHbie
cucteMbl orcuéra. Macca tena. Cuna. [lpuHuun cynepnoszunuu cuil. Bropoii
3akoH HproroHa pans marepuanbHOW TOuKW. Tpetud 3akoH HproToHa i
MATEPUAIBHBIX TOYEK. 3aKOH BCeMUpPHOro TtiaroteHus. Cuna tskectu. [lepsas
KocMuueckas ckopocTb. Cuia ynpyroctu. 3akoH ['yka. Bec tema. Tpenue. Buabt

TpeHus (MOKos, CKOJbxeHus, kadeHus). Cuna tpenus. Cyxoe TpenHue. Cuna
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TPEHUsI CKOJbXEHHs M cwia TpeHus mnokos. Kosdduuuent tpenus. Cuna
CONPOTHUBIICHUS TMPU JIBUKECHUU Tela B KUJAKOCTH Wi rase. [loctymarensHoe u
BpallaTelbHOE JIBIDKEHHE a0CONIIOTHO TBEpAOro Teida. MOMEHT  CHIIbI
OTHOCHUTEJIBHO OCH BpalleHus. [lneqo cumnpl. YcnoBus paBHOBECUs TBEPAOIO Tea.
TexHnueckue yCTpouCTBA U MPAKTUYECKOE TPUMEHEHNE: TOAIIUITHUKH, JBUKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

JdemoHcTpanuun

SIBNIeHUE MHEPLIVU.

CpaBHeHME MacC B3aUMOJICMCTBYIOLINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue cui.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JiepopMariuu.

HegecomMocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U MMAICHHH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

Bubr paBHOBECHS.

YdyeHu4ueCcKHid IKCIIEPUMEHT, J1a0opaTopHble padoThI

N3ydenne nBuxeHus OpycKa 1o HaAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HUKAKOIIUX B NPYXUHE U
pe3HOBOM 00pasIie, OT ux AehopMaIiuH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbI COXpPAHEHHUS B MEXaHUKE

NMnynbc MaTepuanbHONM TOUKH (T€Ja), CHCTEMbl MaTepUATIbHBIX TOUECK.

NMmnynbe cuiibl 1 U3BMEHEHUE UMITYJIbCa Tella. 3aKOH COXPAaHEHUS! UMITYJIbCA.
PeaxktuBHOe nBmwxeHue. Pabora cuibl. MomHOCTh cuiabl. KuHeTndeckas sHeprus
MarepuaibHOM TOuku. TeopemMa 00 W3MEHEHMM KUHETUYECKOM SHEpPruu.

[loTtenuuanbuas sHeprusi. [loTeHuManbHas 3HEprusi ynpyro aedopMUpOBaAHHON
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npyxkuHnbl. [loTeHuuanpHass »HHeEprus Tena BOJM3M TOBEPXHOCTH  3EMJIM.
[loTeHnManbHble U HEMOTEHUMANbHbIE CHIbl. CBsi3b paOOThl HEMOTEHIUAIbHBIX
CUJI C M3MEHEHUEM MEXAHUYECKOM DHEPTMU CHUCTEMBI Tel. 3aKOH COXPaHEHHUs
MEXaHUYECKOM DHEPruU. YIPYIrHWe U HEYINPYIHE CTOJIKHOBEHHs. TexXHUYECKue
YCTPOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: BOIOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

JdemoHcTpanuun

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexoa MOTEHIMATBLHOM SHEPTUHN B KHHETUYECKYIO U 00paTHO.

YdeHn4uecKkHii IKCIEPUMEHT, J1a00paToOpHbIe padoThI

N3yyenue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOIMIBIO JBYX OJAMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsi3U pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHHMYECKOW SHEpruu Tena

Ha IIpUMCEPC PpACTAKCHHUA PC3UHOBOI'O KT'yTAaA.

Paznen 3. MoJsiekyasipHasi pu3nka 1 TEpMOAMHAMHMKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHY €CKOIl TEOPUH

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM M HUX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Juddys3usa. Xapakrep ABWIKECHUS W
B3aUMOJICMCTBUSl YacTUL BeELIECTBA. Mojaenu CTpOEHUs Ta30oB, XKUAKOCTEU U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pasmepsl Monekyn. KommuectBo BemectBa. IlocTostHHas ABoragpo. TerioBoe
paBHOBecue. Temmneparypa u e€ wusMmepenue. lllkana temnepatyp Llenbcus.
Mogens uaeanbHoro raza. OCHOBHOE YypaBHEHUE MOJEKYJISPHO-KMHETUYECKOU
TEOpPUH UJCATBHOrO ras3a. AOCONIOTHas TeMIleparypa Kak Mepa CpeaHei
KMHETHUYECKOW 3HEPIUM TEIUIOBOrO JABMXKEHUS 4dacTull rasza. lllkama Ttemnepatyp
KenpBuna. ['a3oBbie 3akoHBl. YpaBHeHne MenneneeBa—Kianeiipona. 3akoH
Janerona. M3ompoueccbl B HACATBHOM Ta3e € NOCTOSHHBIM KOJHYECTBOM

BemecTBa. ['paduueckoe mpencTaBiIeHUE H3O0MPOLIECCOB: H30TEPMaA, H30X0pa,
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n3obapa. TexHUUeckue ycTpoilCTBa M MPAKTUUYECKOE NPUMEHEHHE: TEPMOMETD,
O6apomeTp.

JdemoHcTpanumn

OnbIThI, AOKa3bIBAIOLIME TUCKPETHOE CTPOEHUE BELECTBa, poTorpaduu MoJaeKys
OPTaHUYECKUX COCITMHECHUU.

OnpiTel 0 TUDPYy3Un )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKEHHUS.

Mopnens onbita HTepHa.

OnBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOAECHCTBHS.
Mogens, HILTIOCTPUPYIOLLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WUIIOCTPUPYIOLIWE  YPaBHEHUE  COCTOSIHMS — WJEabHOIO  rasa,
U30IPOIIECCHI.

Y4deHn4uecKHil IKCIEPUMEHT, J1a00paToOpHbIe padoThI

Omnpenenenue Macchl BO3/1yXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEpEHU 00bEMa
KOMHATBbI, JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEN.

HccnenoBanne 3aBUCUMOCTY MEXY lapaMeTPpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.
Tema 2. OCHOBBI TEPMOAUHAMUKH

TepMonuHamuueckass cucteMa. BHYTpEeHHSAS DSHEPrus TEPMOIUMHAMHUYECKOU
CUCTEMBI U crIoco0bl e€ u3meHeHus. KomndyecTBo TemaoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KonmdectBo Temotel mpu Teruionepenaye. [lonstue o0 aguabaTHOM mporiecce.
IIepBeIi1 3ak0H TepMOaUHAMUKHU. [IpuMeHeHne nepBOro 3aKOHa TEPMOJIUHAMUKHU K
u3omnporeccaMm. ['paduueckas wuHTEeprpeTanusi paboThl Ta3za. BTopoil 3akoH
TepmoanHaMuku. HeoOpaTuMocTh mpoueccoB B mpupoje. TeniaoBble MalIWHBI.
[TpuHIIMTIBI MEeWicTBUS TEIJIOBBIX MammmH. [IpeoOpa3oBaHus SHEPTUH B TEIJIOBBIX
mammuHaxX. Koaddurmuent nonesnoro nerictBus termmoBoit mammasl. [{ukn Kaprao u
ero  KOA(QPUIMEHT  TOJE3HOTO  JSWUCTBUA.  ODKOJOTHYECKHE  MPOOJIEeMBbI
TEIUIOPHEPIreTUKH. TEeXHUYECKUE YCTPOWCTBA W NPAKTUYECKOE NPUMEHEHUE:

ABUIaTCJIb BHYTPCHHCTO CrOpaHus, OBITOBOM XOJIOAWJIbHUK, KOHIUIINOHCP.
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JleMoHCcTpauuu

M3MmeHeHre BHYTPEHHEW 3HEPrUM Tesla MPU COBEPIIEHUH PAOOThI: BBUIET MPOOKH
n3 OYyTBUIKM TOJI JEWCTBHEM C)KAaTOrO BO3/yXa, HarpeBaHue 3(Qupa B JaTyHHOM
TpyOKe MmyTéM TpeHus (BUIEOAEMOHCTpALU).

N3meneHne BHYTpeHHEN SHEPTHUM (TeMIIEpaTyphl) Tejla PU TeIIonepeaaye.

OnpIT 110 a11abaTHOMY PAaCUIUPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Mopenu mnapoBoil TypOMHBI, ABUTATENss BHYTPEHHErO CrOpaHUs, PEaKTHUBHOTO
JBUTATEJIS.

YdeHnuecKkHii IKCIEPUMEHT, J1a00paTopHbIe padoThI

N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. ArperatHblie cocTosiHus BemecTBa. Ma3oBbie nepexoabl
[TapooOpazoBanue u KoHaeHcamnus. McmapeHue u KureHue. AOCONIOTHAsS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT JaBieHus. TBEpoe
teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOINUST CBONCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHbIE MaTepHuanbl. [lnaBieHrne n Kpucramin3anus.
VYneneHas TeruoTa ruiaBineHus. CyOmumanus. YpaBHEHUE TEIUIOBOTO OaliaHca.
TexHuueckue yCTpOMCTBA W  NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP W
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOIYUYEHUS COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

JdemoHcTpanuun

CBolicTBa HACBIIEHHBIX NAPOB.

Kunenwne npy noHMKEHHOM J1aBJIICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnionenne HarpeBaHuss M IUIABJICHHUS ~ KPUCTAJJIMYECKOTO  BEIECTBA.
JleMOHCTpanus KpUCTaJlIOB.

YdeHnuecKkHii IKCMEPUMEHT, J1a00paTOPHbIE PadOThI

HN3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DinekTpoanHaMHUKAa
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Tema 1. DuekrpocraTuka

OneKkTpu3anns Tell. DIEKTPUYECKUU 3apsaia. [[Ba Buaa JJIEKTpUYECKUX 3apsioB.
[IpoBOIHMKHM,  OUANEKTPUKM U TOJYNPOBOAHUKH. 3aKOH  COXpPAaHECHUS
ANEKTPUYECKOro 3apsana. B3ammoneiictBue 3apsaoB. 3akoH Kymnona. Toueunsiit
AIEKTPUYECKUN 3apsl. DNeKTpudeckoe mnosie. HanpskEHHOCTh 3JIEKTPUUECKOTO
noJig. [IpuHOun cynepno3uuuu 3JNEKTPUUECKUX Mosied. JIMHUM HanpsyKEHHOCTH
anekTpuueckoro mois. Pabora cun anektpoctaruyeckoro mois. Ilorenuwmarn.
Pasnocte moreHunanoB. IIpOBOOHHMKM M JHAJEKTPUKU B BJIEKTPOCTATHYECKOM
nosie. Jludnekrpuueckas MPOHULAEMOCTb. JIEKTPOEMKOCTh. KoHIeHcatop.
DNEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO KOHJEHCATOpa.
TexHuueckue yCTpOICTBA W  NPAKTHYECKOE TNPUMEHEHHE: DJIEKTPOCKOT,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJICHCATOP, KONMMPOBAJIBHBIN anmnapar, CTpyUHBIN IPUHTED.

JlemoHcTpanuu

YCTpOMCTBO Y MPUHLIMUIT IEUCTBUS DJIEKTPOMETPA.

B3anmopericTBrue Ha3JIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEIL.

IIpOBOHMKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaThyecKas 3aiuTa.

JIMAIIEKTPUKH B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAJM IUIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUIECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

YdeHnuecKkHii IKCMEPUMEHT, J1a00paTOPHbIE PadOThI

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTOAHHBII JIEKTPUYECKHH TOK. TOKH B pa3IM4YHBIX cpeaax
DJIEKTPUYECKUA  TOK. YCJOBHS  CYIIECTBOBAHUA  DJIEKTPUYECKOrO  TOKA.
HUctounuku Toka. Cuna toka. IlocrosHubiii Tok. Hanpspkenuwe. 3akoH Oma mist

y4acTKa LENu. OJEKTPUYECKOE CONPOTUBIICHUE. Y IENBHOE CONPOTHUBIICHUE
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Bemectsa.  llocnenoBarenbHOe,  mapauielbHOE, CMEIIAHHOE  COCIUHEHUE
POBOJHUKOB. PaboTta snekrpuyeckoro toka. 3akoH Jlxoyns—Jlenna. MomHocTh
ANEKTPUYECKOTO TOKA. DJEKTPOABHKYIIAs CWJIA U BHYTPEHHEE CONPOTUBIICHUE
HMCTOYHUKA ToKa. 3akoH Oma sl MOJTHOM (3aMKHYTOM) 2JIEKTPUYECKOU IICIH.
KopoTtkoe 3ampikanue. OJEKTPOHHAs MPOBOAUMOCTb TBEPIABIX METAJUIOB.
3aBUCHMOCTb COINPOTHUBIICHHS] METAJUIOB OT TeMneparypbl. CBEpXIPOBOIUMOCTD.
OneKkTpuueckuid  TOK B Bakyyme. (CBOHCTBa  DJIIEKTPOHHBIX  IYYKOB.
[HonynpoBoauuku. CoOCTBEHHAs: M IPUMECHAsE POBOJAUMOCTD MOJTYTPOBOAHUKOB.
CaoiictBa p—Nn-niepexoja. [lomynpoBoIHUKOBBIE MPUOOPHI. DIEKTPUUECKUN TOK B
pacTBOpax M paciulaBax JJIEKTPOJUTOB. OJEKTPOJUTHYECKAS IHCCOLMALM.
ONEeKTpONIn3.  DJNEKTpUYeCcKuid  TOk B razax. (CaMoCTOATENbHBIM U
HECAMOCTOATENbHBIN pa3psa. Monnus. Ilnazma. TexHuueckue ycTpoucrBa u
IPaKTUYECKOE MPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHHKU TOKa,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHHS, BaKyyMHBIH  JUOA, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN JUOJ, TaJlbBaHUKA.

JdeMoHCcTpamuun

N3Mmepenue cuitbl TOKa U HaNpsKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUSA UWJIUHIPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IUIOIIAM ITONIEPEYHOr0 CEYEHUs U MaTepHUala.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe n3mepeHne MEKTPOABUKYIIEH CUIIBI.

KopoTkoe 3amblkaHuMe TaJlbBaHUYECKOTO OJJIEMEHTa W OLCHKA BHYTPEHHETO
COIPOTHUBIICHMUS.

3aBUCUMOCTb COITPOTHUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE AIEKTPOJIUTOB.

HckpoBoii pa3psi U MpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSS NPOBOIUMOCTD THOJA.

Y4yeHnyeCcKH IKCIIEPUMEHT, JIa0opaTopHble padoThl

I/I3yquI/Ie CMCIIAHHOI'O COCOAMHCHUA PE3UCTOPOB.
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N3mepenne HIEeKTpOABMKYILEH CWIBI HMCTOYHHMKA TOKA M €r0 BHYTPEHHEIO
CONPOTHUBIICHHUS.

HaGmtonenue snekTposusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a30Boro yposHs B 10 kinacce ocylecTBiaseTcs ¢ y4éTom
coJlep KaTeNIbHbIX MEKIIPEAMETHBIX CBSA3€H C KypcaMH MaTe€MaTuKH, OUOJIOTHH,
XUMHH, Treorpaduu M TEXHOJOTMU. MeXNpeIMETHbIE TOHSATUS, CBS3aHHBIE C
U3yYEHHEM METOJIOB HAyYHOI'O IO3HAHUS: SIBJICHUE, Hay4HbIH (haKT, TUIOTe3a,
¢usznueckass  BeNIMYMHA, 3aKOH, TeOpUs,  HaOMIOAEHUE,  SKCIEPHUMEHT,
MOJENMPOBAHUE, MOJEIb, H3MEpeHHe. MareMarhka: pelIeHHE CHCTEMBI
ypaBHEHH, MHENHHas QyHKIus, napaboia, runepoosa, ux rpaduku U CBOWCTBA,
TPUTOHOMETpUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHl MU MX MPOEKUMHU Ha OCU KOOPAUHAT,
CJIO’)KEHHE BEKTOPOB. BHOJIOrMsSA: MEXaHWYEeCKOe IBMIKEHHE B >KMBOM MPUPOJE,
muddy3us, ocMoc, TEerIOo0OMEH 3>KHMBBIX OpPraHU3MOB (BUIBI TEIUIONEpEayH,
TEIJIOBOE PABHOBECHUE), SJIEKTPUUECKUE SIBJICHUSA B JKUBOM Mpupoae. XHUMHUS:
JUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAasi Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH U Ta3oB,
AIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJMTHYECKAs  JIHUCCOLMALINS,
raiibBaHuKka. [eorpadus: BIAKHOCTH BO3/yXa, BETPHI, OapoMeTp, TEPMOMETP.
TexHonorus: npeoOpazoBaHUE ABMKEHUI C MCIOJIb30BAHHEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, IIOAIINUITHUKH, UCIIOJb30BAHUE 3aKOHA COXPAHECHMS MMITYJIbCa B
TEXHHUKE (paKeTa, BOOOMET U APYTHE), IBUraTelb BHYTPEHHETO CTOPAHUs, apoBas
TypOuHA, OBITOBOW XOJOAWJIBHUK, KOHIAUIIMOHEDP, TEXHOJOTHMH TOJTYYCHHS
COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCJIE HAHOMATE€pUAJIOB, U HAHOTCXHOJIOTUH,
ANEKTPOCTAaTUYECKAs 3allNTa, 3a3€MJIEHUE JEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM
NPUHTEP, JIEKTPOHArpeBaTENbHbBIE MPHOOPHI, 3IEKTPOOCBETUTENbHBIE MPUOOPHI,

TraJIbBaHHUKa.

11 KVIACC
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Paznen 4. JaekTpoguHaMuKa

Tema 3. MaruuTHoe nmoJie. JJIeKTPOMATHUTHASI MHY KLU

[TocTosiHHBIE MarHuThl. B3auMOIEMCTBHME NOCTOSHHBIX MAarHUTOB. MarHutHoe
nosne. Bextop MarauTHOM UHAYKUMU. [I[puHIMT Cyneprio3uliul MarHUTHBIX MOJIEH.
JIuaum marHuTHOW WHAYKUMHM. KapTMHa NMHUNA MarHUTHOM WHAYKUWWA ITOJS
MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoJie MPOBOAHUKA C TOKOM. KapTuHa IvHUM
WHJYKIIMM MAarHuTHOTO TOJISI JJWHHOTO MPSIMOr0 MPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKM ¢ TOKOM. OmbIT Opcrena. B3zanmopelicTBue
POBOAHUKOB ¢ TOkOoM. Cuna Amnepa, e€ Moaynb U HanpaBieHue. Cuna JlopeHia,
e€ MOIyib W HampabjieHuE. [[BU>KeHHE 3apssKeHHOM 4YacTUIlbl B OJIHOPOIHOM
MarHutHoM Tiosie. PabGora cunel  Jlopenma. SIBiieHME  3JIEKTPOMAarHUTHOM
UHAYKIUU. [loToK BeKTOpa MarHUTHOW HWHIYKIUU. OJIEKTPOABUXKYIIAs CHJIA
WHJYKIMUA. 3aKOH  DJJIEKTpOMarHuTHOW  uHaykuuu  Papanes. Buxpesoe
AIEKTPUYECKOE TOJIe. OJNEKTPOABMKYIAs CHJIa WHAYKIMU B IIPOBOJHHKE,
JIBHXKYILIEMCS ITOCTYIIATEeJIbHO B OJHOPOJHOM MarHuTHOM mnoJie. Ilpasuio Jlenna.
NHnykTUBHOCTB.  fIBiIeHME  CaMOMHIYKLIMH. DNEeKTpoABWKYIIas  cuia
CAMOMHIYKLIMHK.  ODHEprus  MarHuTHOrO  IOJs  KaTyIIKu C  TOKOM.
DONEeKTpOMAarHUTHOE  Tosie. TeXHUYEeCKHEe yCTPOMCTBA U IPAKTUUYECKOE
IIPUMEHEHUE: TIOCTOSIHHBIE MAarHWTHI, JJIEKTPOMArHUTBI, JJIEKTPOJABUIATEIND,
YCKOPHUTEIIH JIEMEHTAPHBIX YACTHUL, UHAYKIIMOHHAS TI€Yb.

JdemoHcTpanuun

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIvHAM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE ANEKTPOMArHUTHOW UHIAYKIIUH.

[TpaBuno Jlenua.
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3aBUCHMOCTh DJIEKTPOJABWKYIIEH CHJIBI HMHIAYKOAA OT CKOPOCTH W3MEHEHUS
MAarHUTHOI'O IMOTOKA.

SIBiieHne caMOUHAYKLIMH.

YdeHn4yecKHil IKCIEPUMEHT, J1a00paTopHbIe padoThI

N3y4yeHrne MarHuTHOIO I10JIs1 KaTYIIKUA C TOKOM.

HccnenoBanue AeiCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBICHUS JIEKTPOMArHUTHON UHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexannueckue 1 3JIeKTPOMarHUTHbIE KOJIeOaHUA

Konebarenbhas cucrema. CBoOOAHBIE MEXaHWYECKUE KonleOanus. ["apMoHnyueckue
koneOanus. Ilepuon, wactora, amrumtyna u (aza konebGanuid. [IpyKuUHHBIMI
MasATHUK. MaTeMaThu4ecKuid MasTHUK. YpaBHEHHE TapMOHUYECKUX KOJICOAHMIA.
[IpeBpamienne sHepruM TMpu TapMOHUYECKUX KoseOaHuax. KonebarenbHbIit
KOHTYp. CBOOOAHBIE PJIEKTPOMATHUTHBIE KOJIEOaHUS B UI€aTbHOM KOJIeOATeTbHOM
KOHType. AHajorusg MexXAy MEXaHWYEeCKUMHU U BJIEKTPOMATHUTHBIMU
koneOanusmu. Popmyna TomcoHa. 3aKOH COXpaHEHHS SHEPIHH B HICATHHOM
KojeOaTenpbHOM  KOHType. llpencraBieHue o0  3aTyXamomux  KoJIcOaHUSX.
Brinyxenneie MEXaHUYECKHE KoJieOaHUs. Pesonanc. BrinyxneHHbie
ANeKTpOMarHuTHeie  koneOanus.  Ilepemennsiii  Tok.  CuHYyCOMIAIbHBIN
MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOT0 TOKA. AMIIIUTYAHOE U JEUCTBYIOIIEE
3HAauUEHWE CUJIBI TOKA U HampspkeHud. Tpanchopmarop. [IpounsBoactso, nepenaya u
MOTPEOICHUE AICKTPUIECKON dHEPTUU. DKOJIOTUUECKUE PUCKU TIPU MPOU3BOJICTBE
aneKkTposHeprun. KylbTypa HCHONIB30BaHUS JJIEKTPOIHEPIMHA B IOBCEIHEBHOU
KU3HU. TexXHUYeCcKne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

JdemoncTpanuun

UccnenoBanne mnapamMeTpoB KojeOaTeAbHOM cUCTeMbl (NMPYXKUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).

Habnronenue 3aTyxarmnux KojaeOaHu.
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HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHUI.

HaGmtonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CHJIBI TOKa M HAamNpsKEHUsT OT BPEMEHHU) s
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pesonanc nmpum  mocinegoBaTENbHOM — COCIMHEHHMM — PE3UCTOPA,  KATYIIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUM 3JIEKTPOIIEPEIayn.

YdeHnuecKkHii IKCIEPUMEHT, J1a00paTopHbIe padoThI

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MATIBIX KOJIEOAHUI Tpy3a HA HUTU OT JJIUHBI
HUTHU U MACCHI Ipy3a.

HccnenoBanne NMEepeMEHHOr0 TOKa B LEMHM M3 TOCIEIOBATEIbHO COEIWHEHHBIX

KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. MexaHn4ecKHe U 3IEKTPOMATHUTHBIE BOJIHBI

MexaHnueckue BOJIHBL, yclIOBHS  pacnpoctpaHeHus. Ilepuon. CkopocThb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
WNurtepdpepentuss u nudpakiuss MexaHUYECKUX BOJH. 3BYK. CKOpOCTh 3BYyKa.
I'pomkocts 3Byka. Bricora Tona. TemOp 3Byka. DIEKTpPOMArHUTHBIE BOJIHBI.
VYcnoBus u3nydeHus: 3JIEKTPOMArHUTHBIX BOJH. B3anmMHas opueHTaIUsi BEKTOPOB
E, B, v B nanexkrpomarHuTHON BoJiHE. (CBOICTBa 3JIEKTPOMArHUTHBIX BOJIH:
OoTpakeHHe, MpeIoMIIeHIE, oyspu3anus, Judpakuus, naTepdepennns. CKopocTbh
3NEKTpOMarHuTHoIX BOJH. [llkana »snexkrpoMarHUTHBIX BOJH. [lpumeHnenue
AJIEKTPOMArHUTHBIX BOJIH B TEeXHUKE U ObITy. [IpuHIMOBI paguocBs3u U
TeneBusieHus. Panuonokanusi. DIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYKaromien
cpenpl. TexHM4YecKue yCTPOMCTBA M MPAKTUYECKOE NPHUMEHEHUE: MY3bIKAIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMATHOCTHKA B TEXHUKE W MEAULMHE, paaap,
paguonpuEMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

JdemoHcTpanumn

O6pa3oBaHue U pacnpoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.
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Koneobmromeecs Te10 Kak UCTOUYHUK 3BYKA.

HaGmronenne oTpaxkxeHus ¥ MPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Ha6monenue nurepdepeHnu u Auppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYJ0M M 4acTOTOM
KOJIeOaHUI.

HccnenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTpPa)XEHHUE, MpeIoMIICHHE,

noJisipusanusi, udpakius, HHTepdepeHns.

Tema 3. OnTuka

I'eomerpuueckass onruka. IIpsaMonnHENHOE  pacnpoCTpaHEHME  CBETa B
oaHoposHou cpeae. Jlyd cBera. TodeuHslil UCTOYHUK cBeTa. OTpake€HUE CBETA.
3akoHbl OTpakeHus cBeTa. [locTpoeHne H300pakeHUN B TUIOCKOM 3€pKaje.
[Ipenomienue cBera. 3aKkOHBI TMpeIOMIICHUs cBeTa. AOCONIOTHBIA TOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. llpenenbHbli yroa mOJHOTO
BHYTpeHHero oTpaxkeHusa. Jlucmepcust cBeta. CloXHBIM cocTaB O€oOro CBeETa.
[IBer. CoOuparomue u pacceuBaroniye nuH3bl. ToHkas muH3a. DokycHoe
paccTossHUE W ONTHYEeCKas CHuila TOHKOW JMH3BL. IlocTpoeHune n300pakeHHil B
coOMparIIMX U paccerBaronux JuH3ax. DopMyna TOHKOW JMH3BL. YBEIUYCHHE,
naBaemMoe JUH30U. [Ipenensl npUMEHUMOCTH TEOMETPUUYECKOM ONTUKU. BomHOBas
ontuka. Uatepdhepennus cBera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOIIOICHHUS
MaKCUMYMOB ¥ MUHHUMYMOB B HHTeP()EPEHIIMOHHON KapTHHE OT ABYX CHH(pA3HBIX
KOTEPEeHTHBIX HCTOYHMKOB. Jludpakuus cBeta. Judpaxinumonnas peméTka.
VYcnoBue HaOMIOACHUS TTIaBHBIX MAKCUMYMOB IIPH MAJIEHUH MOHOXPOMATHUYECKOTO
ceera Ha gudpaknuonHyro pemétky. Ilonspuzamust cBeta. TexHuueckue
YCTpOHCTBA W TMpPaAKTUYECKOE TPHUMEHEHWE: OuKH, Jyma, (oroamnmapar,
MPOEKIIMOHHBIA  amllapaTr, MHKPOCKOII, TEJECKON, BOJOKOHHAs  OINTHKA,
nudpakuoHHas peIETKA, MOJISIPOUI.

JdemoHcTpanumn

[IpsiMonuHeliHOE pacpocTpaHEeHUEe, OTPAKEHUE U MTPEIOMIICHUE CBETA.
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OnTuueckue npuOopskI.

[TomHOE BHYTpPEHHEE OTPAKEHHUE.

Mogens cBeToBOIA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
Mopenu MUKPOCKOIIa, TEJIECKOIA.

HaGmonenue untepdepeHum crera.

HaGmonenue nudpakuum ceera.

HaGmonenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[TomyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaGmonenue noisipu3anuu cBeTa.

YdeHn4uecKkHii IKCIEPUMEHT, J1a00paToOpHbIe padoThI
N3mepenue nokazaress NpeaoMIICHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paKeHUH B JIMH3AX.

HaGmronenue nucnepcuu ceera.

Pa3nesn 6. OcHOBBI cieMAJILHON TEOPUH OTHOCUTEJIbHOCTH

['paHubl TPUMEHUMOCTH KJIACCHYECKOM MeXaHWKHU. [locTynaTtel cnennaibHOU
TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyMe,
OPUHIUIT OTHOCUTENBHOCTH OWHINTEWHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3ameqyieHue BpEMEHU U COKpAIlllEHWE JUIMHBL. OJHEPrus M  UMIIYJIbC
pENSATUBUCTCKOM 4YacTUlbl. CBA3b MacChl C DSHEPrued MW HUMIYJIbCOM

peHHTHBHCTCKOﬁ qaCTHUIIbI. 3Heer;1 ITOKOA.

Pazgen 7. KBanToBas pusuka

Tema 1. D1eMeHTHI KBAHTOBOM ONITHKH

®ortonsl. @opmyna [lnanka cBs3m sHepruM (PoTOHA C €r0 YACTOTON. DHEprus u
uMmnynsc ¢GortoHa. OTkpeiTHEe U ucciaenoBanue (orordpdexra. OmnbiTel AT
CroneroBa. 3akoHbl (pororddexra. YpaBHenue OHmTelHa 11si poTodPdekTa.

«Kpacnasa rpanuna» dororddekra. JlaBnenue cpera. Ombitel [1.H. JleGenena.
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XUMHYECKOE JEUCTBUE CBETA. TEXHUYECKUE YCTPOMCTBA U IPAKTUYECKOE
npuMeHeHue: (OTOINEMEHT, POTOAATUHK, COJTHEYHAsS OaTtapesi, CBETOAHO/.
JdemoHcTpanumn

®dotor(peKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEUIHETo (HoTodddekra.

Cseronuon.

Conneunast OaTtapes.

Tema 2. CTpoeHue aToma

Mopaens atoma Tomcona. OmbiTel Pesepdopma 1o paccesHUIO 0-YaCTHIL.
[Inanetapnas Mojmenbs artoma. Iloctynatel bopa. M3nydenue u morjioiieHue
(OTOHOB TpH TEpexoje aToMa C OJIHOTO YPOBHsS DHEPruu Ha Jpyrou. Busl
criekTpoB. CHEKTp YpPOBHEH »SHEpruM aroma BoJOpojaa. BoJHOBBIE CBOICTBa
yactull. Bonnsl ne bpoing. KopnyckynsipHo-BosiHOBOM Ayanu3M. CIIOHTaHHOE U
BBIHY)K/ICHHOE€ ~ M3JydyeHHe. TeXHHueckue yCTpOWCTBAa W IPAKTHUYECKOE
OPUMEHEHHE: CIEKTPaJIbHBI aHalW3  (CIEKTPOCKON), Ja3ep, KBAHTOBBIM
KOMIIBIOTEP.

JdeMoHCcTpamuun

Mogens ombita Pesepdopma. OnpeneneHue JIMHBI BOJHBI Jiazepa. HaOmronenue
JIMHEWYATBIX CIIEKTPOB u3nydeHus. Jlazep.

YdeHnueckunii IKCIEPUMEHT, J1a00paTOpPHbIe PadoThI

HaGmroneHne mMHEHYaToro creKTpa.

Tema 3. AToMHOe s1APO

OKCHNEPUMEHTBI, JOKAa3bIBAIOIIUE CIIOXKHOCTh CTpoeHUs: sanpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWi0  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramma-u3TydeHUS.
BinsHue paguoakTUBHOCTM Ha JKHUBbIE OpraHu3Mbl. OTKpbITUE TPOTOHA U
HelitpoHa. Hyknonnas wmoxens siapa [eiizenOepra— MBanenko. 3apsig siapa.

MaccoBoe uucno siapa. M3otonsl. Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIN
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Oera-pacnaz. ['amma-u3znydeHue. 3aKOH paJiMOAKTUBHOTO pacnazia. JHEPrus CBSA3H
HYKJIOHOB B siipe. Saepusie cunbl. JledekT maccel snpa. SnepHbie peakiuu.
Henenue u cuntes saep. Anepusiil peaktop. Tepmosnepuslii cuntes. [Ipodiemsl u
MEPCIIEKTUBBl  SIICPHOM  DHEPreTHKU. OKOJOTMYECKHE  ACHEKTBl  SIEPHOM
DHEPreTUKU. OJIeMEHTapHble 4YacTUlpl. OTKpeITHE TO3UTpOHA. MeToasl
HAOMNIONCHUSI M  PETUCTPALlMM  BJEMEHTapHbIX 4acTull. @DyHJaMeHTaJbHbIE
B3auMojeicTBus. EnuHcTBO  (pusmyeckodt  kapTuHbl Mupa. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, KaMepa BUiibcoHa, s1epHbIN
peakTop, aToMHas 6omo0a.

JdemoHcTpanuun

CuY€TynK HOHU3UPYIOIIUX YaCTHLI.

YdeHn4uecKkHii IKCIEPUMEHT, J1a00paToOpHbIe padoThI

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusiM).

Pa3znen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BuUTHS acTpoHoMuu. [IpuKiagHOEe W MHPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. Bupn 3Bé3mHoro HeOa. Co3Be3nqusi, ApKHe 3BE3MABI, IIAHETHI, HUX
Bunumoe paBrokenue. Comneunas cucrema. Comnue. CoyiHeyHast aKTUBHOCTD.
Ncroynuk sHeprun ConHua M 3BE3A. 3BE3NBI, UX OCHOBHBIE XapaKTEPUCTUKHU.
JluarpamMma  «CHEKTPAJIbHBIM  KJAcC — CBETUMOCTb». 3BE3ABI  TJIaBHOMU
MOCJIE0BATENIbHOCTH. 3aBUCUMOCTh «MAacca — CBETHUMOCTB» ISl 3BE3] TJIaBHOMU
MIOCJIEIOBATENBHOCTH. BuyTpennee CTpOEHUE 3BE3. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOXKACHUU U 3BodoUMU CoJIHIIA W 3BE3/. DTallbl KU3HU
3BE31. Mueunbiii [Iyth — Hama [Manaktuka. Ilonoxxenue u nuxkenue CoJiHIIa B
lN'anaktuke. Tunel ranaktuk. Pagunoramaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raakTuK. Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa06ma. Paszberanmue
ranaktuk. Teopusi Bonbmioro B3pbiBa. PenukroBoe wu3nydenwe. MacuitabHas
cTpykTypa Becenennoil. Meraranaktruka. Hepeménnbie mpo6ieMbl aCTpOHOMUH.

Y4yenunueckue HaﬁJIlOIleHI/IH
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HaGntonenust HEBOOPYKEHHBIM TJIa30M C  HUCIOJIB30BAHHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M ISl ONIPEICIICHHS TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

HaGmonenus B Teneckon JIlyHsl, mianet, Mieunoro Ilytu.

Oo6o0maomee NOBTOPEHUE

Ponb (u3uKK ¥ aCTPOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOH, COLUANIbHON U
ATUYECKOM chepax AesTEIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKHU U aCTPOHOMMHU
B COBPEMEHHOW Hay4yHOW KapTUHE MHpa, pPOJb (U3UYECKOW TEeopuH B
(dbopMupoBaHUY MPEACTABICHUN 0 GU3HUECKON KapTUHE MUPA, MECTO (DU3UUECKOM
KapTUHBI MHpa B  0OIIEeM psAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
npencTaBieHuit o mpupoae. MexnpenmerHsie cBsizu M3ydenne kypca Qusuku
06asoBoro ypoBHi B 11 Kkjacce ocymiecTBisieTcss € Y4ETOM COJIEpIKaTENIbHbIX
MEXIIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTMH, XUMUH, Teorpapuu 1
TEXHOJIOTUHU. MeXnpeaIMeTHbIe TOHSATHs, CBA3aHHbIE C H3YyYEHHEM METOOB
Hay4YHOI'O TO3HAHUS: SBJICHUE, HAyYHBIH (PaKT, rumoresa, puanyeckas BeIMUUHA,
3aKOH, T€Opusi, HAOJIIOIEHUE, SIKCIIEPUMEHT, MOICTUPOBAHUE, MOJIENb, U3MEPEHUE.
Matemaruka: pelieHHe CUCTEMbl YpaBHEHUI, TPUTOHOMETpUYecKue (¢YHKIMU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAH['€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbI U UX MPOCKIUN Ha OCH KOOPJAMHAT, CIOXEHHE BEKTOPOB, MPOU3BOJIHBIE
AJIEMEHTApHbIX (YHKIUH, NPU3HAKK MOJO0OMUS TPEYroJbHUKOB, OINpeEJIeICHHE
IUIOMIAJIN TUIOCKUX (GUryp u oowéma Ten. buonorus: snexTpuyeckue sBJICHUS B
KUBOM NpUpOAE, KoieOaTeabHblEe ABWKEHUS B JKUBOM NIPHUPOAE, ONTHUYECKHE
ABJICHHUS B KUBOM NMPUPOJE, ACHCTBUE pajvallMi HA YKUBbIE OpPraHU3Mbl. XHMHUS:
CTPOEHUE aTOMOB M MOJEKYJ, KpHCTAJUIMYECKas CTPYKTypa TBEPIABIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTALIMYECKON PEIIETKH, CIEKTPAJIbHBIA aHAJIH3.
['eorpadusi: MarHuTHBIE MONIOCa 3€MIIM, 3aJIeKH MAarHUTHBIX pyHd, (OTOChEMKa
36MHOW IOBEPXHOCTH, TMpEACKa3aHUe 3eMIIETPSICEHUH. TEeXHOJOrus: JHHHUU

QJICKTpOIICpCaay, IreHeparTrop IIECPEMCHHOI'O TOKa, QJICKTPOABUTATCIIb,



23

MHIYKIMOHHAs Te4b, pajap, paguoNpUEMHUK, TEJIEBU30p, aHTEHHA, TenedoH,

CBY-neus, NpOEKIMOHHBIN anmapat, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

3. [lnanupyembie pe3yabTaThl OCBOEHHUSI YUeOHOI0 NpeaMeTa.
OcBoenne yueOHOoro mnpenmera «Ddusmka» Ha YpOBHE CpeaHETro OOIIEeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX

JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U NIPCAMCTHBIX 06p330BaTCHBHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yJbTAaThl OCBOCHHUS ydeOHOro mnpenmera «DuU3MKa» JTOJHKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIULIUOHHBIM EHHOCTSIM POCCHUMCKOTO O0OIEeCcTBa, PAaCHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIHUKU OO0YyYaIomIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

MIPUHSTUE TPaJIULIMOHHBIX 0011IeYeT0BEYECKUX T'YMaHUCTUYECKUX 51
JNEMOKPATUYECKNX HIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYKO JEATEIIBHOCTh B HMHTEPECAX TIPAXKIAHCKOIO
oOIecTBa, y4acTBOBaTh B CaMOYMpaBIeHWH B 00pa30BaTeIbHOW OpraHU3allNu;
YMEHHUE B3aUMOJECHUCTBOBATH C COLIMAJIBbHBIMU MHCTUTYTaMH B COOTBETCTBHM C HUX
GYHKIUSAMA 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) IaTPUOTHYECKOTr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCUMCKOMN IpakIaHCKOW UICHTUYHOCTH, MATPUOTU3MA;
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IIECHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JIOCTUKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEJICHMUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0O U TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTHUPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJE B
NeSATeIbHOCTH YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOWUHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs ICTETUKY HAyYHOTO TBOPUYECTRBA,
npucyiero (GU3nYecKoi HayKe;

5) Tpya10BOro BOCIMTAHMS:

UHTEpPEC K pa3auyHbIiM chepaM NpodheCCHOHAIBHOW NEATeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (DU3MKOM M TEXHHMKOW, yMEHHE COBEpIIaTb OCO3HAHHBIA BHIOOD
Oynyiei mpodeccuu v peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIaHBI;
TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O W €aMOOOpa3OBaHUIO B O0JACTH
(bu3MKU HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh  DKOJOTUYECKOM  KYJIBTYpbl, OCO3HaHUE TJI00aJHLHOTO
XapakTepa SKOJIOTHYECKUX MPoOIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JCHCTBUM B OKPYXKAIOIIEH CPEJe HAa OCHOBE
3HAHUS LEJIed YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;

pacuIMpeHue OombITa JAEATEbHOCTA SKOJOTMYECKON HAIpaBIE€HHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY yYPOBHIO
pa3BuTUA PU3NUECKON HAYKU;

OCO3HAHHE I[EHHOCTU HAyYHOW AESTEIbHOCTH, TOTOBHOCThH B MPOIECCE U3YUYEHUS
(GU3UKH OCYHIECTBIATH MPOCKTHYIO M  HCCIEIOBATEIbCKYIO JIESITEIIbHOCTD

HMHAWBUAYAJIbHO U B I'PYIIIIC.



25

METAINPEIMETHBIE PE3YJIBTATbHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBble JJornyecKue 1eicTBus:

CaMOCTOATEIHHO (OPMYIUPOBATh M AKTYaJU3UPOBATH MPOOJIEMY, paccCMaTpUBAThH
€€ BCECTOPOHHE;

ONpENeNsITh IIEH JICSITCIIbHOCTH, 3aJ1aBaTh TapaMeTpbl W KPUTEPUH UX
JOCTHKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH M IMPOTHBOPEYHUS B PACCMATPHBACMBIX (HHU3HMYCCKUX
SIBJICHUSX;

pa3pabaThiBaTh IIAH PEIICHUS MPOoOJeMbl ¢ YYETOM aHaIM3a HWMEIOMUXCS
MaTepHAJIbHBIX K HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITEILHOCTh, OIICHHBATh COOTBETCTBHUE PE3YJIHTATOB
IIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJMHUPOBATH U BBHINOJHATH PabOTy B YCIOBHSX PEAlbHOTO, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTebCKie AeCTBUA:

BJIQJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATHUSMU M METOJAMH
bu3IecKol HAYKH;

BIIAJICTh HABBIKAMH Yy4eOHO-HCCIIEOBATEIBCKONM W TMPOEKTHON IEATEIHHOCTH B
o0nacTi GU3HUKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TOUCKY
METOJIOB pElIeHHs 3a7ad (U3MYECKOTO COJNEp KaHMs, MPUMEHEHHIO Pa3IMYHBIX
METO/IOB ITO3HAHMS,

BIAJCTh BUJAMHU JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlY, TNPEeOOpPa30OBaHUI0 ¥ MPUMEHEHUIO B PA3UYHBIX YYEOHBIX
CUTyalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MMPOCKTOB B 00JaCTH (HU3HKH;
BBISIBIISITHh IPUYNHHO-CIIEJICTBEHHBIC CBSA3U U AKTyaJM3UPOBATH 3a7a9y, BBIBUTATH
rurnore’y e€ pemieHus, HaxXOAUTh AapTryMEHTHI JUIsl JTOKa3aTelbCTBA CBOWX

YTBEPKACHUM, 3a]1aBaTh MMAPAMETPBI U KPUTEPUHN PELICHUS;
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aHAM3UPOBATH TIOJYYCHHBIE B XOJC PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHUYCCKH
OIICHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;
CTaBUTh M  (HOPMYIMpPOBATH COOCTBEHHBIE 3aJayd B  00pa30BATEIBHOM
JESATEIBHOCTH, B TOM YHUCJIC MIPU U3YYEHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh PUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HAHWSA TI0 (QU3WKE B  MPAKTHYECKYIO  00JacTh
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTCH;

BBIIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIE TIOIXO0IBI U PEIICHUS;
CTaBUTb NIPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMM TMOJydYeHUs WHOOpPMAIMU (U3HYECKOTO COJACpXKAHUI U3
UCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIIATh TIOWCK, aHaJIW3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U (GopM
Npe/ICTaBIICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CPECTBA WH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIICHNH KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX M OpPraHU3alMOHHBIX 3a7a4 C
cobmoieHueM TpeOOBaHUN DSProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHHI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3UYECKOTO COMIEpKAHUS B PA3NMMUHBIX (hopMaTax ¢ y4€ToM
Ha3HAauYeHUs WH(OOPMAIUHU U 1IETIEBON ayIMTOPUH, BEIOMPAs ONTUMAITBHYIO (GOopMy
MIPEICTABIICHUS U BU3yalIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIIECTBIISITH OOIIEHUE HA ypOKax (M3WKH W BO BHEYPOUHOU NEATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKH KOH(JIMKTHBIX CUTYallud M CMSTYaTh KOHQIMKTHI;
pa3BEPHYTO W JIOTUYHO W3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BAaHUEM

A3BIKOBBIX CPCACTB,
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MOHUMAaTh M WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHJIUBUIAYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOJbl COBMECTHBIX JIEUCTBUU C Yy4€TOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEHN KaKAOT0 YIEHA KOJJIEKTHBA;

MIPUHUMATh 1I€JIA COBMECTHOM JIESATEIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
NEUCTBUA MO €€ JOCTUKECHUIO: COCTaBJIATh IUIAH ACUCTBUM, PACTIPEACIATh PO C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKAAaTh PE3yIbTaThl COBMECTHON PabOTHI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIAJa M KaXKJOr0 yYaCTHHUKA KOMAaH/Abl B OOIIUM
pe3yiabTaT 1Mo pa3pabOTaHHBIM KPUTEPHUSIM; TMpeajiaraTb HOBBIE TPOEKTHI,
OIIEHUBAaTh MJAEU C TMO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUUYECKON
3HAYUMOCTH;  OCYHIIECTBJISITh  MO3UTHUBHOE  CTPATETMYECKOE TOBEJACHHUE B
pPa3IUUHBIX  CHUTyaIUsX, TMPOSBIATH TBOPYECTBO U  BOOOpaXeHUE, OBIThH
WHUITUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh IMO3HABATENIBHYIO JEATEIbHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIIECHUS] PACUETHBIX M KaueCTBEHHBIX 3aj1ad,
IUTaH BBITIOJIHCHHUS TPAKTUYECKOM paboThl ¢ YYETOM MMEIONMIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsM;

pacHIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;

JenaTh  OCO3HAHHBIM  BBIOOP, apryMeHTHpOBaTh €ro, Opatb Ha ce0s
OTBETCTBEHHOCTbH 34 PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO SPYAHMIMHN B 00MacTH (PU3HKH,
MOCTOSSHHO TIOBBIIIATh CBOM  00pa3oBaTEIbHBIM M KYJIBTYPHBIM  YPOBCHbD.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:
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JaBaTh OIIGHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHBBI B JIE€ATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BJIa/IeTh HABBIKAMH IO3HABATENbHON pedlieKcHH KaK OCO3HAHMS COBEpIIAeMBIX
JNEUCTBUU U MBICIIUTEIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHMU;
UCTIONB30BaTh MPUEMBI pedIeKCHU N7 OICHKH CHUTYyallud, BBIOOpAa BEPHOTO
peleHus;

yMETb OIIEHUBATh PHUCKH U CBOCBPEMEHHO MPUHUMATH PELICHHS M0 UX CHU)KCHUIO,
NPUHAMATh MOTHBBI M apPryMEHTHI JAPYTHX TIPU aHajIu3e pe3yIbTaToB
TeSITebHOCTH;

NpUHUMATH ce0s1, MOHMMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTHBBI M apPryMEHTHI JAPYTHX TIPU aHajdu3e pe3ysIbTaToB
JESTENLHOCTH;

NPU3HABATH CBOE MPABO ¥ MPABO IPYTHX HA OITHOKH.

B mnpormecce gocTuKeHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOEHUS MPOTPAMMBI IO
buzuke 71 ypOBHSA cpeaHero oOmero oOpa3oBaHHS Yy 0OyYaromuxcs
COBEPIIEHCTBYETCS HAMOIIMOHATBHBIH UHTEIJIEKT, Ipenoiaraomui
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE HMOIIMOHAIBHOE
COCTOSIHUE, BUCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW IMOIIMOHAIBLHON CEpHI,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBAHMS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIIMOHATFHBIM U3MEHEHUSM H MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEl MOTHUBAIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHKCHHIO LEIH U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTh, YMEHHE IEeHCTBOBAaTh, MCXONS M3 CBOMX
BO3MOKHOCTEH;

OMIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE
APYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHWHU OOIIEHHUS, CIOCOOHOCTh K

COYYBCTBHIO M COIICPCIKMBAHUIO,
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COIIMAaJIBHBIX HABBIKOB, BK/IIOYAIOIIIHX CIIOCOOHOCTh BBICTpanBAaTb OTHOILICHHUSA C

OPYTHUMH JIFOIbMU, 3a00TUTHCS, MIPOSIBISITH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

B ¢denepanbHbIX M pervoHa’IbHBIX MPOLEAYpaxX OLIEHKM KayecTBa 0Opa3oBaHUA
UCIIONIb3yeTcsl  mepeyeHb  (KoauukaTop) MpoBepseMbIX  TpeOOBaHHM K
METalpeMETHBIM  pe3yJbTaTaM  OCBOCHHUS  OCHOBHOM  0Opa3oBaTelbHOMU

IpOrpaMMbl CPETHETO 00IIero 00pa3oBaHusl.

[lepeuens (koaudukaTop) NPOBEPSEMBIX
TpeOOBaHUI K METANpPEIMETHBIM pe3yJbTaTaM OCBOCHHSI OCHOBHOM

o0pa3oBaTeIbHOM MPOTrpaMMBbI CpPeTHEro 0011er0 00pa3oBaHuUs

KO}I HpOBGpH@MBIC Tpe6OBaHI/I$I K MCTAIIPpCAMCTHBIM pPC3yJIbTaTaM
IMPOBCPACMOI'0 | OCBOCHU A OCHOBHOM 06pa30BaTCHBHOﬁ [mporpaMmbel CpCaHCTO

TpeboBaHusl | 00IIeT0 00pa30BaHUS

1 [To3HaBaTenbHbIE YHUBEpCAJIbHBIC YydeOHBIC NEUCTBUA (nanee -
YV )

1.1 Ba3oBrle nornueckue nelcTBUS

1.1.1 YcraHaBnuBaTh CYIIECTBCHHBIA MPU3HAK WM OCHOBAHHS IS

CpaBHEHHMsI, KiIaccupuKamuu u 0000IeHUS

1.1.2 BbIABASATE 3aKOHOMEPHOCTH U MPOTUBOPEYUSI B PACCMATPUBAEMBIX
SIBJICHUSX
1.1.3 CamocTtosTenbHO (HOPMYIUPOBATH U AKTYyaTU3UPOBATH MPOOIIEMY,

paccMaTpuBaTh €€ BCCCTOPOHHC,
OIpPCACIIATh LHCIN ACATCIIBHOCTH, 3a1aBaTh IIaPpaMCTPbl U KPUTCPHUU

HNX JOCTHXKCHUA
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1.1.4

BHOCHUTh KOPpPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATH COOTBETCTBHUE
pEe3yNbTaTOB  LIEJISM, OLICHUBAaTb  PUCKU  TOCJEACTBUUI

ACATCIIBHOCTU

1.15

Pa3BuBarth KpCaTUBHOC MBIINIJICHUEC IIPpW PCIICHHUHN KHU3HCHHBIX

npoOaemM

1.2

ba3oBrle ucciieoBaTeIbCKUE JEUCTBUSA

1.21

BJ'IaI[eTB HaBbIKaMH yqe6HO-HCCHeHOBaT€HBCKOﬁ u HpOCKTHOﬁ

ACATCIIbHOCTHU, HABBIKAMU PA3PCIICHUA HpO6HeM

1.2.2

OBJ'I&IIGHI/IG BUIaMHU JCATCIIBHOCTHU 110 ITOJTYUYCHUIO HOBOI'O 3HAHUA,
€ro  HMHTCPIIPCTALIUU, Hp606p330BaHI/II-O U TPUMCHCHHUIO B
Pa3INIHbIX y‘{€6HBIX CUuTyalnusax, B TOM YHCIC IIPHU CO3OAHHUH

y‘{€6HBIX " CONUAIIBHBIX ITPOCKTOB

1.2.3

(DOpMI/IpOBaHI/Ie HAay4YHOI'O THUIIa MBIIIJICHUA, BJIAACHHC HaquOﬁ

TGpMHHOJ’IOI’HGﬁ, KITFOYCBBIMU ITIOHATHUAMHA U MCTOAAMH

1.2.4

BpIsSBIATE NPUYUHHO-CIICACTBEHHBIE CBSI3M W AKTYyaJU3UPOBATH
3aJla4y, BBIJIBUTATh TUIOTE3Y €€ PEIICHUS, HAXOIUTh ApPTYMEHTHI
I JOKA3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a/JaBaTh MapaMeTphbl U

KPUTEPUU PELICHUS

1.2.5

AHaJ'II/ISI/IpOBaTB ITOJIYYCHHBIC B Xoae peUICHUA 3aJa4un
PC3YIIbTAThI, KPUTHYCCKHU OLICHUBATDH nx AOCTOBCPHOCTD,

IMPOTrHO3HUPOBATb UI3MCHCHHNC B HOBBIX YCJIOBUAX

1.2.6

YMeTh NMEepEeHOCUTh 3HAHUSA B MO3HABATEIBbHYI0 M IMPAKTUYECKYIO
00JIaCTH KU3HEACSITEIIEHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

OCYIICCTBIIATDH ueneHanpaBneHHHﬁ IMIOUCK IICPCHOCA CPCACTB U
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croco0oB JIEUCTBUS B MPO(HECCUOHAIBHYIO CPEY

1.2.7

CnocoGHOCT, M TOTOBHOCTh K CaMOCTOSTEIbHOMY TOUCKY
METOJOB PEIICHUS MPAKTUUECKUX 3a/1a4, TPUMEHEHUIO Pa3IMUYHbBIX
METO/OB MO3HAHUS;

CTaBUTh W  (opMynaupoBaTh  COOCTBEHHBIE  3aJaud B
00pa3oBaTeIbHOM ACATEILHOCTH U KU3HEHHBIX CUTYaIIHIX;
CTaBUTh TPOOJIeMbl M 3aJlaud, JOIMYCKAIOIIUEe albTePHATUBHBIC
pelieHus;

BBIJIBUTATh HOBBIC HWJEH, MpeJjiaraTh OPUTHHAIBHBIC MOAXOIbI U
pelieHus;

pa3pabaThiBaTh IUIAH pEIICHHUs MPOOJEMbl C YYETOM aHalu3a

HMCHOIIUXCS MATCPUAJIBHBIX 1 HCMATCPHUAJIBHBIX PECYPCOB

1.3

Pabora ¢ nadopmarmeit

1.3.1

Brnagets HaBblkamMu TONydeHHs WHGOpMAIMM U3 HMCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh IIOMCK, aHaJu3,
CUCTEMATH3allMI0 W WHTEPHpPETANi0 WH()OpPMAIMU Pa3TUIHBIX

BUJIOB ¥ ()OPM TIPEACTABICHHUS

1.3.2

CoznaBath TEKCTHI B Pa3iWYHBIX (pOpMaTax C y4ETOM HA3HAUCHHS
uHbOpMAIM M TEJEBOM ayJUTOPWHU, BBHIOUpPAs ONTUMAIBHYIO

dbopMy MpeaCTaBICHUS U BU3yTH3allHH

1.3.3

OneHnBaTh JOCTOBEPHOCTh, JICTUTUMHOCTH HHGMOpPMaIHH, €¢

COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3THYCCKNM HOPMaM

1.3.4

Ucnonb3oBath cpeacrTaa MH(pOpMAIMOHHBIX 151
KOMMYHUKAlIMOHHBIX TEXHOJOTHMM B PEIICHHWH KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX U OPTraHU3allMOHHBIX 33/1ady C COOJII0JCHUEM

TpeOOBaHUN DJPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHUCHBI,
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pecypcocOepexeHurs, TPaBOBBIX W HATHYECKUX HOPM, HOPM

UH(pOPMAIIMOHHON 6€3011aCHOCTH

1.35 Bnagets HaBbIKaMU pacno3HaBaHUS W 3alIUThl HH(POPMALINH,
UH(GOPMAIIMOHHON 0€301aCHOCTH JTUYHOCTU

2 KommynukatusHabie VY /]

2.1 O61enue

2.1.1 OcyiecTBisATh KOMMYHHUKAIIMU BO BCeX cpepax KU3HU;
BJI/IETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aMMOJICHCTBUS

2.1.2 Pa3zBepHyTO W JOrMYHO W3Naratb CBOKO TOYKY 3pEHHUS C
MCTIOJIh30BAaHUEM SI3BIKOBBIX CPE/ICTB

2.1.3 ApryMEeHTHPOBAHHO BECTH JUAJIOT

3 Perynstusnsie YV /|

3.1 Camoopranuzanus

3.1.1 CaMOCTOATENIbHO OCYLIECTBIISTh MO3HABATEIbHYIO AEATEIBHOCTD,
BBISIBIIATE TMPOOJIEMBI, CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIE
3ajauyd B 00pa3oBaTENIbHOM  JAESITEIBHOCTH U KU3HEHHBIX
CUTYaIUsX;
JlaBaTh OLICHKY HOBBIM CUTYaIUsIM

3.1.2 CaMOCTOSITENNbHO COCTABIIATH TUIAH PEMICHUS TIPOOJIEMBI C yUeTOM

UMEIOIINXCSI  PEeCypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
PEAIIOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOpP, AapryMeHTHpOBaTH €ro, Opatb
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh  (DOPMUPOBAHUIO U MPOSIBJICHUIO  IIHUPOKOH
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SPYIULIMY B Pa3HbIX 00JACTAX 3HAHUHN

3.2 CaMOKOHTPOJTb

3.2.1 JlaBaTb OLIEHKY HOBBIM CHTyalUsM, BHOCHTb KOPPEKTHBHI B
NEeSATENbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM

3.2.2 BnaneTs HaBblKaMH TMO3HaBaTENbHOM pedIIEKCMM KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIbHBIX MPOILECCOB, HUX
pE3yIbTaTOB U OCHOBAHHM;
UCIIOJIb30BaTh MPUEMbI pedIeKCHH ISl OLIEHKU CUTYalllH, BIOOpa
BEPHOTO pelICHUS;
YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110
UX CHUKEHUIO

3.3 OMOLMOHAIBHBIN UHTEIJIEKT, IPEAIIOIAratoIAN
c(OpPMUPOBAHHOCTD:

CaMOPETYJIMPOBaHUsA, BKIIOYAIOUIET0 CAaMOKOHTPOJIb, YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIIOCOOHOCTH
aJanTUPOBaTbCd K SMOLMOHAJIBbHBIM HM3MEHEHUSM M MPOSIBIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM  MOTHBAIMH,  BKJIIOYAKOIMIEH  CTPEMJIEHHE K
NOCTHKEHUIO IEeNH M yCleXy, ONTUMHU3M, HWHUIHATUBHOCTD,

YMEHUE JIEMCTBOBATh, UCXO U3 CBOMX BO3MOKHOCTEH

HNPEAMETHBIE PE3YJIBTATBI

K konny o0yuenus B 10 kjiacce npeamMeTHbie pe3yabTaThl HA 0230BOM YPOBHeE

JOJI/KHbI

oTpa:xkatb CHPOPMHUPOBAHHOCTL Yy OOyYAKOUIMXCHA YMEHHI:

JEMOHCTPUPOBATh Ha MPHUMEpPAaX poiIb W MeCTO (PU3UKH B (POpMUPOBAHHUH

COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PAa3BUTUH COBPEMEHHON TEXHUKHU H

TEXHOJIOTUH, B IPAKTUYECKON IESTEIbHOCTH JIOJIEH;
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VUYUTHIBATh  TPAHULBl MPUMEHEHUS  U3YYEHHBIX  (U3UYECKUX  MOJCINECH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJIea’bHbIN a3, MOJEIIM CTPOCHUS Ia30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUM 3apsi]l IPU pelieHuU HU3NIECKuX 3aay;

pacrio3HaBaTh (Qu3MuecKue sIBJICHUs (MPOLECChl) U OOBICHATH X Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
DJIEKTPOAMHAMHUKHU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEWHOE
JIBIDKCHHE, CBOOOJHOE TaJEeHUE TeN, JBWIKEHHE IO OKPYXHOCTH, HHEPIIUS,
B3auMoeicTBre Ten, nuddys3us, 6pOyHOBCKOE IBMKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMaA TeJl TIPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOEC
PaBHOBECHE, WCIIAPEHUE, KOHACHCALMs, TUIABJIICHUE, KPUCTAJUIN3AIUsl, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JABICHUS Ta3a IPU €r0 HAarPEBAaHUM B 3aKPHITOM
cocylie, CBSI3b MEXIYy MapaMeTpaMud COCTOSHMsS Tra3a B  M30Ipoleccax,
BJICKTPHU3ALUSA TEJ, B3aUMOJICHCTBUE 3aPAI0B;

OMHUCHIBATh MEXaHUYECKOE JBIDKCHHE, WCIOIb3Yys (U3NYECKUE BEIUYUHBI:
KOOpJIMHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIA,
UMITYJIbC TEJa, KUHETUYECKAas DHEPrusi, MOTEHIMAJIbHAA DHEPrHsi, MEXaHUYECKas
paboTa, MEXaHMYECKast MOIIIHOCTb;

OpyU ONMHCAHWM TIPABUJIBHO TPAKTOBaTh (PU3MYECKUM CMBICI HCIOJIB3yEeMbIX
BEJIMYMH, WX OO0O3HAUYCHHUS W EIWHHIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE
JTaHHYIO0 (PU3MUECKYIO BEIMUUHY C IPYTUMH BEITUYHHAMHU;

ONKCHIBATh M3YYEHHBIE TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIE SBJICHUS, UCIIOJIb3YS
dbu3nvecKkre BEIWYMHBI: JaBJICHHE Trasza, TeMIeparypa, CPEIHss KHHETHYecKas
SHEPTUS XAOTHYECKOTO JBHXKEHHSI MOJICKYJ, CPEIHEKBaJApaTU4YHas CKOPOCTh
MOJICKYJ, KOJIMYECTBO TETUIOTHI, BHYTPEHHSS dHEpTHs, pabdoTra ra3a, kodduiueHT
MOJIE3HOTO JICMCTBUSA TEIJIOBOTO JIBUTATENS;

P ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUA CMBICT HCIOIb3YEMBIX
BEJIMYMH, WX OOO3HAUYCHHWS W €IWHUIIBI, HAaXOAUTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIUYUHY C JIPYTUMH BEJIWYHMHAM; ONMHCHIBATh U3YYCHHBIC

AJIEKTPUYECKUE CBOMCTBAa BEIlECTBA M AJIEKTPUUYECKHE SIBICHUS (TIPOLIECCHI),
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UCTIONb3Yys (PU3NUECKUe BETUYUHBIL: JJICKTPUUYECKHUMN 3apsij], dJIEKTPUUYECKOE MOJIE,
HaMpsHKEHHOCTD MOJIs, MOTEHIIUAN, PA3HOCTh MOTEHIINAJIOB;

MpU ONUCAHUM TPABUJIBHO TPAKTOBATh (UBUYECKUM CMBICT HCIOJIb3YEMbIX
BEJINYMH, UX 0003HAYCHUS U €TUHULIBL;

yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEJIMUUHY C APYTUMHU
BEJINYNHAMU;

aHATM3UPOBaTh (UBUYECKHE TIPOLECChl M SBIEHUS, WCHOJB3Yys (HU3NUECKUE
3aKOHBI U IIPUHLMUIBL: 3aKOH BceMUpHOro Tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpaHEHUs MEXaHMUYECKON DSHEpPruu, 3aKOH COXPAaHEHUS UMITYJIhCa,
OPUHITUIT CYNEPIIO3UIMN CHJI, TMPUHIIMI PABHOIPABUs WHEPIUATBHBIX CHCTEM
oTCcuéTa, MOJIEKYISIPHO-KMHETUYCCKYIO TEOPUIO CTPOCHHMsI BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJHEH KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUXKCHHS MOJICKYI C
aOCOJIFOTHOW TeMIepaTypol, MepBbIid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHCHMUSI
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 5TOM pa3inyarh CIOBECHYIO
GbopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpaXEHWE U YCJIOBHUS (TpaHUIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHUHIMIIBI JCHCTBUS MAaIIWH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB;

pas3IuyaTh YCIOBHUS UX OE30MIaCHOTO MCIIOJIH30BAaHMS B IOBCEIHEBHON KU3HU;
BBITIOJIHSITH DKCIIEPUMEHTBI 110 MCCIICAOBaHUIO (PU3NUECKUX SBICHUN M MPOIECCOB
C HUCTIOH30BAHUEM MPSAMBIX, U KOCBEHHBIX H3MEPEHUH, TTPH 3TOM (HOPMYITUPOBATH
npobiieMy/3aady ¥ THIOTE3y Y4eOHOTO IKCIIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEITIOKEHHOTO 000PYTI0BaHHUSI, POBOJIUTH OMBIT U (HOPMYTUPOBATH BHIBOIHI;
OCYHIECTBIIATH MPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BEIUYMH, MPU 3TOM
BBIOWPATh ONTUMATBHBIA CIIOCOO M3MEPEHUS] U UCIOJIb30BaTh U3BECTHHIE METOJIBI
OLICHKM TMOTPENIHOCTEH  W3MEPEHUW; HUCCIEN0BaTh 3aBUCUMOCTH  MEXKIY
bu3nUecKUMH BEIMYMHAMU C WCIOJB30BAaHUEM NPSIMBIX H3MEPEHUN, TPHU ITOM
KOHCTPYUPOBaTh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTAThI MOJTYUYEHHON 3aBUCUMOCTHU
bU3MUeCKMX BEIMYMH B BHAC TaOmui, W TpaduKOB, JeJaTh BBIBOIALI IO

pe3yjabTaTaM HCCICAOBAHMA,
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coOnoaTh TpaBujiia 0€30MacHOr0 TpyJda MNpU MNPOBEICHUH UCCICAOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIBCKON W TPOSKTHOU
JEATENBPHOCTH C WCIIONh30BAaHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py10BaHMUS;

pemarh pacuy€éTHBIC 3aJ1ayd C SIBHO 3aJaHHOW (M3MYECKOW MOJENBIO, MCTOIb3YS
(du3nUecKkre 3aKOHBI ¥ MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a4d BEIOMPATH
(GuU3HUECKyl0  MOJENb, BBIACHATh (U3UYECKUE BEIWYUHBI W (DOPMYJIBI,
HEOOXOUMBIE IS € pEeIIeHHUs, MPOBOJWTHh PACUEThl W OICHUBATH PEATBHOCTH
TIOJTYYCHHOT'O 3HAYCHHS (PU3HUECKON BEJTNIUHBI,

pelath KadeCTBEHHBIC 3aJa4yM: BBICTPAMBATH JIOTMYECKHM HEIPOTHBOPCUYHBYIO
IIETIOYKY PACCYXJICHHA C ONMOpPOM Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(du3HUeCKHe SBICHHUS,

UCIIOJIb30BaTh NPH PCEIICHUN YYEOHBIX 3ajay COBPEMCHHBIC HH(OpPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBAHUS, WUHTEPHPETALUU U TPEACTABICHHUS
y4eOHOM ¥ HAYYHO-TIOMYJAPHOM HH(POPMALMM, TOJNYYEHHOW U3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIYyHaeMyI0 HHPOPMAIIHIO;

NPUBOJUTH TPHUMEPHI BKJIaJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HayKH, OOBSCHEHHE TPOIECCOB OKPYXAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS O (PU3MKE B MOBCEIHEBHOW >KH3HU IS
oOecrieueHus 0€30MaCHOCTH TMpU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBbS M COOJIOJCHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaThk B TPYMIIE C BBHITIOJHEHUEM PA3TMYHBIX COIUATBHBIX POJICH, TNIAHUPOBATH
paboTy Tpymmbl, paIMOHATBHO pACTHpEeisaTh OOS3aHHOCTH W TUIAHUPOBATH
JESTENHbHOCTh B HECTAaHJAPTHBIX CHUTYallUsX, aJCKBAaTHO OIICHUBATh BKJIAJ

KaXXJIOT0 M3 YYaCTHUKOB IPYMIbI B PEIIEHUE PACCMATPUBAEMON MPOOIEMBI.

K xonny o0yuenusi B 11 ki1acce npeaMeTHblie pe3yabTaThl Ha 02a30BOM YPOBHeE

AOJKHBI OTPAKATH CPOPMUPOBAHHOCTH Y 00YUAKOIIUXCH YMEHMIA:
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JEMOHCTPUPOBATh Ha MpPUMEPAX pOJAb M MeCTO (PU3UKUM B (POPMUPOBAHUHU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMECHHOW TEXHUKHU U
TEXHOJIOTUM, B TMPAKTHYECKON IEATEIBHOCTH JIOAEH, LEITOCTHOCTh U E€IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJENICH: TOUEUYHBIN
ANEKTPUYECKUI 3apsjl, Jy4 CBETa, TOUYEUHBI MCTOYHUK CBETA, SAEpPHAsT MOJEIb
aToMa, HyKJIOHHAsl MOJIeJIb @aTOMHOTO fJIpa PU pelIeHUH (PU3NYECKHUX 3a]1ay;
pacno3HaBaTh (u3myeckue sABJIECHUSA (MPOIECChl) U OOBACHATH MX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DPM3MKH: dJIEKTPUUYECKas MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUSA TOKa, B3aUMOJICUCTBHE
MAarHuTOB, OSJEKTPOMarHUTHAas WHAYKIHUSA, JCHUCTBUE MAarHUTHOrO TIOJs Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, JJIEKTPOMArHUTHbIE KoJieOaHUs U
BOJIHBI, MPSIMOJUHEHHOE pacCIpOCTPAHEHHUE CBETa, OTPaKECHHE, IPEIOMIICHUE,
uHTepdepenuus, Audbpakuuds W MOJSpU3alMsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONHUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  pa3IUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECChI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABIKYIIAs CHIla, padoTa TOKa,
MHIYKIMST MarHUTHOTO mojsi, cuia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTh
KaTYIIKW, SHEPrusi AJIEKTPUYECKOr0 M MArHUTHOIO IMOJIeH, MepuoJ M YacToTa
KonebaHuil B KoJeOaTeabHOM KOHType, 3apil U cuja TOoKa B Ipolecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pAaCCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, IMPU ONHUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIT
CMBICI UCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYCHUS W E€IUHUIIBI, YKa3bIBaTh
bopMynbl, CBS3BIBAIOIIME JAHHYK (U3WYECKYH0 BEIWYMHY C JpPYTUMU

BECIIMYNHAMU,
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OIHMCHIBATh M3yUYEHHBIC KBAHTOBBIC SBJICHUS W MPOIIECCHI, HCTIOIB3YsS (HU3HUCCKUEC
BEJTUYMHBI: CKOPOCTh DJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA,
DHEPTUS ¥ UMITYJIbC POTOHA, TIEPHO/I IMOTypaciaaa, SHEPTus CBsI3U aTOMHBIX sIep,
IpU ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYHMH, WX OOO3HAYCHUS W CIWHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIHC
JTaHHYI0 (U3WYECKYI0 BEIUYHHY C JPYTUMH BEIIMYMHAMU, BBIYHCIATH 3HAUCHHUE
(bu3HUECKOl BETUINHBL;

aHAM3UPOBATh (PU3WUYECKHE TMPOIECCHl W  SBIICHUS, HWCIONB3YS (U3UUICCKUE
3aKOHBI W MPUHITUIIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIBHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[xoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJUHEHHOTO0 PaclpOCTPAaHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHECHHME ODHHIITEeHHA i dortodddekra,
3aKOH COXPAaHCHHS SHEPIHU, 3aKOH COXPAHCHHS WMMITYJbCa, 3aKOH COXPaHCHHSI
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'O 4HCia, MOCTyNaTrhl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IMPU dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIpAXXEHHE U YCJIOBHS (TpaHMIBI, 0O0JaCTH)
IPUMEHUMOCTH; ONPEACIISITh HAMpPaBICHUE BEKTOpAa MHAYKIIMU MarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMmIiepa 1 cuiibl JIopeHIa;

CTPOUTHh W OIKMCHIBATh M300paKECHHE, CO3/1aBa€MOE TUIOCKHM 3epKajioM, TOHKOM
JIMH30M; BBITIOJHATH AKCIIEPUMEHTHI M0 HMCCIEIOBAHUIO (U3UYCCKUX SBICHUH W
MPOLIECCOB C HCIOJIH30BAHUEM TPSIMBIX, U KOCBEHHBIX H3MEPEHUU: TPHU HTOM
dbopmynupoBaTh mpoOJeMy/3amady W THUIOTE3y Yy4eOHOTO SKCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(GbopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITH MPSIMBIE U KOCBEHHBIE M3MEPECHUS (DU3UUIECKUX BEITUYHH, TIPH ITOM
BBIOWPATh ONTUMATBHBIA CIIOCOO M3MEPEHUSI U UCIOJIb30BaTh U3BECTHHIE METOJIBI
OLIEHKH ITOTPEIIHOCTEN U3MEPEHNN;

WCCJIEIOBATh 3aBUCUMOCTH (DM3MUECKUX BEIIMYUH C HCIOJIB30BAHUEM TIPSMBIX
W3MEpPEHU: TPH ITOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH PE3yJIbTATHI

MOJIyYEHHOW 3aBUCHUMOCTH (DU3WYECKUX BEIWYUH B BHUJE Ta0OiuI U rpaduKoB,
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JeNaTh BBIBOJBI IO PE3yNIbTaTaM UCCIIEOBAHMS; COOMIOIAaTh IpaBuiia O€30MacHOTO
Tpyda TpU TPOBEJACHUH HCCIEAOBAaHUNA B paMKax ydeOHOrO SKCIEPHMEHTA,
y4eOHO-UCCIE0BATEILCKOM M TPOEKTHON MEATENBHOCTH C HCIOIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYyI0BaHMUS;

pemaTts pacyE€THHIC 33/1a4d C SBHO 3aJaHHON (U3UYECKON MOMAENBIO, MCTONB3Ys
¢u3ndyecKne 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAllM3a yCJIOBHS 3aJla4d BEIOUPATh
GU3NYECKyI0 MOJeNb, BBACTATh (U3HUECKHE BEIUYMHBI U (HOPMYIIBI,
HEOOXOAMMBIE Ui €€ pelieHUsi, MPOBOAUTh PACUYETHl U OIEHUBATH PEATbHOCTD
MOJTYYEHHOT'0 3HAUCHUS (PU3NYECKON BETUIHHBI;

pelaTs KadeCTBCHHBIE 3aJ[aud: BBICTPAaWBaTh JIOTHYECKH HEMPOTHBOPEUYUBYIO
IETIOYKY PACCYXIEHUI C OMOpOW Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
Gu3nYeCKue SIBICHNUS;

UCTIOJIh30BaTh TPU PEIICHUW YUeOHBIX 3aJa4 COBPEMEHHBIC HH(OPMAIMOHHBIC
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMH U TPEICTABICHHS
yu4eOHOH ¥ Hay4HO-TIONMYJSIPHOW WH(POPMAIUHU, TOJYYEHHONH W3 pa3IUIHBIX
MCTOYHHKOB, KPUTUIECKH aHATTM3UPOBATH MOJydaeMyr0 HH()OpPMAIIHIO;

OOBSCHATH TPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYCCKUX YCTPOMCTB,
pa3inuyaTh YCIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUS B TOBCETHEBHOM JKU3HH,
NPUBOJNTh TIPUMEPHI BKIAJa POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE TPOIICCCOB OKPYXKAIOIIETO MHUpa, B Pa3BHTHE
TEXHUKH M TEXHOJIOTM; MCIIOJNb30BaTh TEOPETUUYECKHE 3HAHUS 1O (usnke B
MOBCEAHEBHON JKM3HU JJIsg oOOecriedeHus O€30MacHOCTH TpU OOpalieHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMM, JIsi COXpPaHEHHs 3JI0pOBbS U
COOJTIOICHUSI HOPM DKOJIOTHYECKOTO MOBEACHHS B OKpPY’KaIoLIeH cpee;

paboTaTh B TpyMIIE C BHIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MIIaHUPOBAThH
paboTy Tpynmbl, PalMOHATIBHO pacHpeneniaTh OOS3aHHOCTH M IUIAHWPOBATH
JesITeNbHOCTh B HECTAaHJAPTHBIX CHUTyalUsiX, aJCKBAaTHO OIICHWBAaTh BKJIAJ

KaXXJI0r0 U3 YYaCTHUKOB IPYMIbI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

B denepanbHbiX W perMoHaNbHBIX MPOLIEAYpax OLICHKH KadyecTBa OOpa30BaHMs
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nepeyeHb  (Koau(uKaTop) paclpelesieHHbIX [0  KjiaccaM

MIPOBEPSEMBIX TPEOOBaHUM K pe3yibTaTaM OCBOECHHSI OCHOBHOI 0Opa3oBaTEIbHOM

MPOrpaMMbl CPEAHETo 00IIero 00pa3oBaHMs U 3JIEMEHTOB COJIEPKaHMsI IO (PU3UKE.

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOI porpammsbl 10 (kacc)

Kon
IPOBEPSEMOTO

pe3ynbrara

HpOBepﬂeMBIC NpeaAMCTHBIC PE3YIIbTAaTbl OCBOCHUMA OCHOBHOH

o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHEr0 0011Iero 00pa3oBaHuUs

10.1

JleMOHCTpUpOBaTh Ha TMpUMEpPaxX pojib M MeCTo (QU3MKU B
GbopMHUpPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
Pa3BUTHUH COBPEMEHHOM TEXHHUKU M TEXHOJIOTMH, B IPAKTUYECKOU

NEATEIILHOCTH JIOIEN

10.2

YuuThBaTh TPaHUIBI TPUMEHEHHS HW3YUYCHHBIX (PU3MYCCKUX
MoOJIeTiel: MaTepuaabHasi TOYKA, MHEPIMAIbHAs CUCTEMa OTCYETa,
a0OCOJIFOTHO TBEPJOE TEJO, WJCANBbHBIA Ta3; MOJCIH CTPOCHHS
ra3oB, MXHUJKOCTEH W TBEPABIX TEJ, TOYEYHBIM DSICKTPUYECKUMN

3apAn - IpU PEIIeHUH PU3NYECKUX 33129

10.3

PacnioznaBath Qusnyeckue siBIeHUs (MPOIECCHI) U OOBICHATH MX
HAa OCHOBE 3aKOHOB MEXaHUKH, MOJECKYJISIPHO-KUHETHUECKON
TEOPUHU CTPOCHHUS BEIIECTBA U AJIEKTPOIUHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE  TPSIMOJIMHEWHOE  JBWXKEHUE, CBOOOJHOE
najeHue  TeN, JIBIDKCHWE 1O  OKPY)XHOCTH,  WHEpIHS,
B3ammojielictBue  Ten; nuddys3us, OpPOYHOBCKOE JBUIKEHUE,
CTpOEHUE XKUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bheMa Tel MPU
HarpeBaHuu (OXJaXJAEHUHU), TEIJIOBOE PAaBHOBECHE, HCIApPEHUE,
KOHJCHCAITUS, TJIaBICHUE, KPUCTAILTU3AINS, KUTICHUE, BIAKHOCTh

BO34yXd, IIOBBINICHUC MOABJICHHWA TIa3a IIPU €ro HarpCBaHWKU B
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3aKpPbITOM COCYJC, CBA3b MCKAY MapaMCTpaMH COCTOAHHA Ira3a B

nsomnponeccax; 3JICKTprUu3anus Tcll, B3aMMO/ICHCTBUE 3apsAaa0B

10.4

OnuceIBaTh MEXaHHYECKOC ABMIKCHUC, HCIIOJIb3Yys CI)I/I?:I/I‘IGCKI/IG
BCJIMYHHBIL: KOOpAauWHara, IIyThb, NNepEMCIICHHUC, CKOPOCTD,
YCKOpCHHUEC, Macca TCjia, CHJIa, HMIIYJILC TCJId, KHHCTHYCCKasd
JQHCPTUA, MNOTCHOUAJIbHAA  SHCPI'HA, MCXaHHNYCCKaA pa60Ta,
MCXaHHUYCCKasd MOMIHOCTbL; IIPU OIIMCAHHWU IPABHUJIBHO TPAKTOBATb
(1)I/I3PI‘{€CKI/II>'I CMBICJI HUCIIOJIB3YEMBIX BCIIMYMH, HUX 0003HAYEHHST U
CAUHUIIBI, HaXO0JIUTb q)OpMy.]'IBI, CBs3bIBAIrOIMC JaHHYIO

(bl/IBI/I‘{eCKyIO BCIIMYNHY C APYTI'MMHU BCIIMYMHAMU

10.5

OnuceiBaTh M3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEJ U TEIJIOBBIC
SIBJICHUS, HWCIONb3ysd (u3Nueckue BEIWYWHBI: JaBJIEHUE Tasa,
TeMIepaTypa, CpeaHssl KUHETHYECKas DSHEPIUs XaOoTHYECKOIO
JNBW)KEHUST MOJIEKYJI, CPEOHEKBAJAPATUYHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsA dHeprus, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO ACHCTBUSL TEIUIOBOTO [BUTATENS; TMPHU
ONMHMCAHWKM  TPABWIBHO  TPAaKTOBaTh  (PU3WYECKUNA  CMBICI
UCIIOJIb3YEeMbIX BEJMYMH, UX 0003HAUCHUSA W €IMHUIIbI, HAXOIUTh
dbopMyIbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIUYUHY C

JOPYTUMU BEJIMYMHAM

10.6

OnuchlBaTh M3YYEHHBIE JIIEKTPUYECKHE CBOMCTBAa BEIllECTBA U
ANEKTPUYECKHE SBICHUS (MIPOIECCHI), HCHONB3Yys (undeckue
BEJIMYUHBI:  DJIEKTPUYECKUU  3apsAll, DJEKTPUYECKOE  MOJeE,
HAIpPSYKEHHOCTh MOJIs, MOTEHLHANl, Pa3HOCTh MOTEHIMAJIOB; MpHU
ONMHMCAHWKM  TPABUIBHO  TPAKTOBaTh  (PUBHYECKHA  CMBICI
UCIIOJIB3YEMbIX BEJIMYMH, X 0003HAUCHUSI U €IUHULIBI; YKa3bIBaTh
dbopMynbl, CBA3bIBAIONIUE JAaHHYIO (DU3UYECKYIO BEIUYUHY C

APYIuUMHU BCIMYNHAMHA
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10.7

aHAJTM3UPOBATh (PU3MYECKUE TMPOLECChl U SBJICHUS, HCIOJIb3YS
dbu3nYecKre 3aKOHbI U MPUHIIMIBI: 3aKOH BCEMUPHOTO TATOTECHMUS,
I, I u I 3akoHsl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOU
DHEPIUM, 3aKOH COXPAHECHUS UMIIYJIbCA, IMPUHIUII CYIIEPIO3ULAU
CWI, TNPUHUMUI PABHONPABUS HHEPUUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUYECKYIO ~ TEOPUIO  CTPOECHHUSI  BELIECTBA,
ra3oBbl€ 3aKOHBI, CBS3b CpPEAHEW KUHETUYECKOW DHEPrUu
TEIUIOBOIO JBMKEHHUS MOJIEKYJ C aOCOJIOTHOM TeMIepaTypoH,
15030171 3aKOH TEPMOJAUHAMUKH; 3aKOH COXpaHEHUs
JJIEKTPUYECKOr0 3apsaa, 3akoH KyioHa; mpu 3TOM pasnuyarh
CIIOBECHYI0O  (OPMYJIHMpPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe

BBIPAKCHUC U YCIIOBUA (FpaHI/IIII)I, O6HaCTI/I) IMPUMCHUMOCTH

10.8

OOBSICHATH OCHOBHBIC IMPUHOUIIBI I[CﬁCTBI/I?I MalllMH, HpI/I60pOB Hu
TCXHHYCCKUX YCTpOﬁCTB; pas3ini4aTb YCIIOBUA HX 0e30IacHoro

HCIIOJIB30BaHUs B HOBCGI[HGBHOIZ KHN3HH

10.9

BBIOTHATE  DKCMEPUMEHTHI TI0 HCCICAOBAaHUIO  (PU3UICCKUX
SIBIICHUH W TIPOIIECCOB C HCITOJIb30BAHHEM MPSIMBIX U KOCBCHHBIX
U3MEpeHul; mpu 3ToM GOpMYyIUpOBaTh Mpodiemy (3amady) u
TUIIOTE3y Y4YeOHOro JKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
NPENJIOKEHHOTO  00OpyIOBaHMs,  TNPOBOAUTH  OMBIT U

(bopMyIHpOBaTH BHIBOIBI

10.10

OcymecTBIsATh MPsSMbIE W KOCBEHHBIE H3MEpPEHUs (PU3NIECKUX
BEJIMYMH; TIPH 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEpPEHUs 1
UCIIOJIb30BAaTh ~ M3BECTHBIE METOABl OLIEHKH MOTPEIIHOCTEN

VU3MEPEHUIN

10.11

HCCHGI{OB&TB 3aBUCHUMOCTH MCIKOY q)HSquCKI/IMI/I BCINM4YMHaAMHu C

VCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUU; MIPU 3TOM KOHCTPYHUPOBATh
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YCTaHOBKY, (DMKCUPOBATh PE3YyJbTAThl MOJTYYEHHONW 3aBHCUMOCTHU
bU3UYECKUX BEJIMYHUH B BUJE TaOIUIl U TPaUKOB, JAeIaTh BHIBOJIBI

10 pe3yJbTaTaM HCCIIeJOBaHUS

10.12

CobOmonare mpaBuia O€30MaCHOrO TpyAa TMpU MPOBEACHUU
UCCJIEIOBaHUNA B paMKaxX ydeOHOro JSKCIEpUMEHTa, Y4eOHO-
HCCIIe10BaTEIbCKON u POEKTHOM JeSITeIbHOCTH C
UCTIOJh30BAaHUEM M3MEPUTENBHBIX YCTPOUCTB M J1aOOPaTOpPHOTO

000opy1I0BaHUS

10.13

Pemate pacdeTHble 3aJaud ¢ SBHO 3aJaHHON (U3HUECKOU
MOJIENIbI0, HCHOJNB3ysd (U3MYECKHME 3aKOHbl M TPUHIUIBL, Ha
OCHOBE aHaJlM3a yCJIOBUS 3aJauM BbIOMpATh (PU3NYECKYIO MOJEIb,
BBIICTIATh (DU3NYECKUE BEIUMUMHBI U (OPMYIIbI, HEOOXOIUMBIE IS
€€ pelIeHHs, NPOBOJAUTh pacyeTbl M OLEHUBATh pEalbHOCTh

IMOJIYYCHHOT'O 3HAYUCHU A (1)H3H‘I€CKOP1 BCJINMYMHBI

10.14

Pemlatb  kauecTBEHHbIE  3aJayd: BBICTpAWBaTh  JIOTHYECKHU
HEIPOTUBOPEYUBYIO IIEMOYKY PACCYXKICHUA C OINOpOW Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)H3HLICCKHC SABJICHUA

10.15

Hcnonb3oBaTh Npu pelIeHHH YYEOHBIX 3a7a4 COBPEMEHHbBIC
WH(GOPMAIIMOHHBIE TEXHOJOTHH JJII TIOWCKA, CTPYKTYypHUPOBAHUS,
UHTEPIIPETAIIMU U TIPEACTABICHHS yUeOHOU M HAyYHO-TIOMYJISIPHON
uHpOpMAINK,  TOJMYYEHHOWM W3  pPa3IMYHBIX  HCTOYHUKOB;

KPUTHUYECKH aHATH3UPOBATH MOTydaeMyt0 HHPOPMAIIUIO

10.16

[IpuBOaUTH MpUMEPHI BKIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
¢u3MKOB B pa3BUTHE  HAyKH, OOBSCHEHHE  TIPOIECCOB

OKPYZKaromero Mmmupa, B pa3BUTUC TCXHUKHU U TEXHOJIOT UM

10.17

Hcnonp3oBaTh TCOPCTHUUCCKHUEC 3HAHUA 110 (1)I/I3I/IKG B HOBCCI[HCBHOfI
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OKpYy Karoulen cpene

KU3HU 11 obecriedeHusi O€30MacHOCTH MpU  OOpalleHud ¢
npuOopaMu W TEXHUYECKHUMH YCTPOWCTBAMH, IJISI COXpPaHCHUS

300POBbS U CO6JIIOII€HI/ISI HOPM J3KOJOIM4€CKOro IIOBCACHUSA B

10.18 PaGoTtarh B rpynme ¢ BBINOJIHEHUEM paA3IMYHBIX COLUAIBHBIX

IpyNIbI B peUIEHUE paccMaTpuBaeMon poOJIeMbl

poJiei, TIIaHUPOBaTh pabOTy TPYMIIbl, PAIMOHATBHO paCIpeesaTh
00SI3aHHOCTH W TUIAHUPOBATh JEATEIbHOCTh B HECTaHIAapPTHBIX

CUTyalluigX, aICKBATHO OLICHUBATH BKJIAJ KaXKXJI0TI'0 U3 YHACTHUKOB

[TpoBepsiemblie eMeHTHI coaepskanus (10 kiacc)

Kon Kon

paszerna |mpoBepsieM

HpOBepHGMBIC OJICMCHTHBI COACPIKAHUA

oro
aJIeMeHTa
1 OU3UKA U METOIbI HAYUYHOI'O I[TIO3HAHU A
11 ®uzuka - Hayka o npupoje. HaydHeie MeTOnbI
MO3HAHUSL OKpY’Karoliero mupa. Ponp skcriepumenTa u
TEOPUHU B TPOIECCE TIO3HAHUS TMPUPOJIBI. DKCIIEPUMEHT
B (hu3uKe
1.2 MopenupoBanue (GpU3NYECKUX SIBICHUN U TMPOIIECCOB.

Hayunbie runotessl. Ou3znyueckne 3aKOHbI U TEOPUH.
I'panunel  OpUMEHHMMOCTH  (PU3UYECKUX  3aKOHOB.
[Tpuamun cootBercTBUa. Ponmb m Mecto ¢u3mku B
dbopMupOBaHUY COBPEMEHHON HAYYHOU KaPTUHBI MUPA,

B IIPAKTUYECKOMN JIEITEIBHOCTH JIFOJEH




2 MEXAHHUKA
2.1 KNUHEMATUKA
211 Mexanuueckoe JIBUOKEHHUE. OTHOCHUTEIILHOCTH

MEXaHUYECCKOT' O JABHUKXCHU. Cucrema OTCUCTa.

Tpaekropus

2.1.2

[lepememienrie,  cKOpocTh  (CpelHSAsI  CKOPOCTb,
MTHOBEHHAsi CKOPOCTh) W YCKOpPEHUE MaTepualbHOUN
TOYKH, HUX MPOCKIMU HA OCH CHUCTEMbI KOOPIWHAT.

CrnoxxeHue HepeMGHIGHI/Iﬁ N CIIOKCHHC CKOpOCTeﬁ

2.1.3

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSMOJUHEUHOE
nBwxkeHue. ['paduku  3aBUCUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOpPEHHs, IyTH U  IEPEMEILUCHUA

MaTepHaHBHOﬁ TOYKH OT BpEMCHHU

2.1.4

CBoboaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHUS

2.1.5

KpuponmHeitHoe aBuxeHue. PaBHOMEpHOE IBHKECHHE
MATEPUAIBHOW TOYKH II0 OKPYXHOCTH. YTJIOBas
CKOPOCTbh, JIMHEHWHasi CKOpocTh. llepmom wm wyacrtora.

[{enTpOCTPEMHUTEIBHOE YCKOPEHUE

2.1.6

TexHuueckne yCTPOWCTBA: CHOUAOMETP, JBHXKEHUE

CHapsA 0B, HCIIHBIC 1 PCMCHHBIC IICPCAadn

2.1.7

[IpakTueckue paboThl. V3MepeHne MrHOBEHHOU
ckopoctu. HccrmenoBaHne  COOTHOLIEHUS — MEXKIY
MyTSAMH, TPOWJAEHHBIMH TEJIOM 3a IOCIEIOBATEIbHbBIC
paBHBIE MPOMEXKYTKA BPEMEHU MPU PABHOYCKOPEHHOM

JBUKCHUN C HAYaJIbHOW CKOPOCTBIO, PAaBHOW HYIIIO.
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N3ydyeHue IOBMKEHHs IIapUKa B BA3KOW JKUIKOCTH.
Nzyuenune JIBYOKCHUS Tena, OpoIIEeHHOTO
TOPU30HTATBHO
2.2 JMHAMUKA

2.2.1 [IpuHuun otHocuTenbHOCTH ['anmunes. llepBelii 3akoH
Herorona. UHepumanbHbie CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHIun cyneprno3uimu Cui

2.2.3 Bropoit 3akon HproTOHa miie MarepuanbHOW TOYKH B
uHepuuanbHoi cucteme orcuera (MCO). Tperuii 3axkoH
HeroToHa 117151 MaTepuallbHBIX TOYEK

2.2.4 3akoH BcemMupHoro tsarorenus. Cuna tsokectu. Ilepsas
KOCMHUYecKasi CKopocTh. Bec tena

2.2.5 Cuta ynpyroctu. 3akoH ['yka

2.2.6 Cuna Ttpenusi. Cyxoe Tpenue. Cuia TpeHuUs
CKOJBXKEHUSI W cwia TpeHus mokos. Koaddumument
Tperusi. Cuna CONMPOTHBICHUS TPU JBIKEHUU Tea B
KUJIKOCTH UITU Ta3e

2.2.7 [loctynaTtenpHoe W BpallaTeNbHOE  JIBUKEHUE
a0COIOTHO TBEPJIOTO TeEJa

2.2.8 MOMEHT cujibl OTHOCUTEIBbHO OCH BpaiieHus. [liedo
cuibl. YcioBus paBHoBecust TBepaoro tena B UCO

2.2.9 TexHuueckre yCTpONCTBA: NOMAIIUIHUKH, JIBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [Ipaktuueckue paboThl. M3yueHue nBHkKeHUs Opycka
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M0 HAKJIOHHOW MIOCKOCTH MOJ JEHCTBUEM HECKOJBKUX
cun. HccmenoBaHne 3aBUCHMOCTH CHJI  YOPYTOCTH,
BO3HMKAWOIIMX B  JedopMupyemMoll TMpyKHHE U
pe3uHOBOM oO0pasile, OT BEIWYUHBI UX AedopMaluu.
HccnenoBanue ycinoBUM PaBHOBECHS TBEPAOIO TENA,

HMCIOIICTO OCh BpallCHUA

2.3

3AKOHbBI COXPAHEHHMS B MEXAHUKE

2.3.1 Nmnynbee MaTepuaJbHON TOYKH, CUCTEMBI
MaTepPHAIbHBIX TOUYeK. MMIyJIbCc CHIIBI U HM3MCHEHUE
UMITyJIbCa Teja

2.3.2 3akoH coxpaHeHus wumnyinsca B HMCO. PeaktnBHOE
JIBUKEHUE

2.3.3 PaGoTa cubl

2.3.4 MOIIHOCTH CHUIBI

2.3.5 Kunernyeckass  sHepruss  MaTepHAIBHOM  TOYKH.
Teopema 0 KHHETUUYECKOW YHEPTUH

2.3.6 [Torennuanbaas sHeprus. IloTeHnmanbHas >SHEpPrus
yrpyro aedpopMUpoBaHHON TIPYKUHBI. [loTeHIManbHAsS
SHEPrUs Teja BOJIMU3M MOBEPXHOCTU 3EMITH

2.3.7 [loTeHnmanpHple M HEMOTEHIHMANbHBIE CHIBL. CBA3b
paboThl  HEMOTCHIIMAIBHBIX CHJI C HM3MCHCHHEM
MEXaHWYECKOW DJHEPrMM  CHUCTEMBI  Tel.  3aKOH
COXpaHEHUSI MEXaHMYECKOU SHEPTUH

2.3.8 VYrupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckue yCTpoWCTBa: JBUKEHUE PAKET, BOJOMET,
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KOIIEp, NPYKUHHBIA UCTOJIET

2.3.10

[Ipaktuueckue paboTbl. M3ydyeHue cCBSI3M CKOpOCTEH
Tel Ipu HeynpyroM yzaape. HccinegoBaHue cCBsA3U

pa6OTBI CUJIbl C U3MEHCHHEM MEXaHHYECKOU OHCPIrun

Tela
3 MOJIEKVYIISAPHAA ®U3NKA U TEPMOANHAMUKA
3.1 OCHOBBI MOJIEKYJISPHO-KUHETUYECKOI TEOPUM

3.1.1

OCHOBHBIE TIOJIOKEHUS MOJEKYIAPHO-KMHETHUECKON
Teopun.  bpoyHoBckoe  nBuwxkenue.  Huddysus.
XapakTep JBWKEHMS M B3aUMOJICUCTBUS YacCTHIL

BCIICCTBA

3.1.2

MOII@J'II/I CTPOCHUA TI'a30B, }KI/II[KOCTeﬁ " TBCPAbIX TCII U
O0OBSCHEHHE CBOWCTB BCIICCTBA Ha OCHOBC OTHUX

MoeJIen

3.1.3

Macca mouekyn. KonnuectBo BemectBa. [loctosHHas

ABoraapo

3.1.4

TemnoBoe paBHOBecue. TeMmneparypa U €€ U3MEPEHHUE.

[ITxama Temnepatyp Llenbcus

3.15

Mogens wuzaeanbHoro ra3za. (OCHOBHOE YpaBHEHUE

MOJ'IGKy.]IHpHO-KHHCTHHGCKOﬁ TCOPHUU UACAJIbHOI'O I'a3a

3.1.6

AOcomoTHast ~ Temmepatypa Kak ~Mepa  CpeaHen
KMHETUYECKOW 3HEPIUU TEIJIOBOTO JABUKECHUS YACTHIIL

ra3a. llIkana remneparyp KenbBruna

3.1.7

VpaBuenne Knaneiipona - MengeneeBa. 3akoH

JlanbToHa
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3.1.8 l'azoBeie 3akoHBI. M30mporecchl B UACATBbHOM Ta3e C
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BEIECTBA: H30TEpPMa,
u30xopa, uzobapa

3.1.9 TexHuveckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10 [Ipaktuueckue pabotel. M3mMepeHne maccbl BO3ayXa B

KJIaCCHOM KOMHATE. HccaengoBanne 3aBUCHUMOCTH

MCXKAY MapaMeTpaMu COCTOAHUS PA3PCIKCHHOI'O Ira3a

3.2

OCHOBbI TEPMOJMHAMUKHA

3.2.1

TepMO}II/IHaMI/I‘{CCKaH CHUCTCMA. BHyTpeHHHSI OHCPTIHUA
TepMO,HI/IHaMI/I"ICCKOﬁ CHUCTCMBI )51 CIIOCOOBI cC

N3MCHCHUA

3.2.2

KonuuectBo TemnoTsl u pabora. BHyTpeHHsIs 3HEprus

OAHOATOMHOI'O HJACAJIBHOI'O Ira3a

3.2.3

Buner TEIUIONEepEeIauu: TETIONPOBOIHOCT,
KOHBEKIIHS, W3JTy4YCHHUE. TemioeMKoCThb Tea.
VY nenvHas TEILUIOEMKOCTD BEIIlECTBA. Pacuer

KOJIMYCCTBA TCIUIOTHI IIPU TCILIOIICPCAAUC

3.2.4

[IepBeiit 3ak0H TepMoanHAMUKH. [IpuMeHenne nepBoro
3aKOHA TEPMOJIUHAMUKHU K U30IIpoLeccaM.

I'paduueckas uaTepnpeTanus paboThl raza

3.2.5

TemnoBble MamuHbl. [IpUHIUNBI TEUCTBUS TEIIOBBIX
MamuH. IIpeoOpa3zoBanHus SHEPrUM B  TEIUIOBBIX
mainHax. Kosdduuuent nonesnoro aeicTeus (anee -

KIIM) TermoBoit mamunbl. [ukn Kapuo u ero KIT|

3.2.6

Bropoit 3akon Tepmoamnamuku. HeoOGpaTtumocTh
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OpoleccoB B npupone. TerioBble  ABUTATEINH.

DKoJ0rnyeckue npoOaeMbl TEMIIOIHEPTETUKU

3.2.7 TexHudyeckne yCTpPOWCTBA: JBUIATENb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED
3.2.8 [Ipaktuueckue  pabotel.  M3MepeHue  ynenbHOU

TCIINIIOCMKOCTHU

3.3

AT'PEI'ATHBIE COCTOAHHMSA  BEIIECTBA. ®A30BBIE
INEPEXO/bI

3.3.1

[lapoobpazoBanne u KoHaeHcauus. Hcmapenue wu
KATIeHHe. YJenpHas TelioTa MapooOpa3oBaHUs.

3aBHCHUMOCTh TCMIICPATYPhI KUIICHUS OT JABJICHUA

3.3.2 AOcooTHAasE U OTHOCHUTEIbHAs BIIAXKHOCTH BO3ayXa.
Haceennsiid nap

3.3.3 Tepnoe Ttemo. Kpucrammueckue u amopdHbIe Tena.
AHM30TpOIIUSI  CBOMCTB  KPHUCTaJIJIOB. Kunkue
kpuctayuisl. COBpeMEHHbIE MaTepUAIIbI

3.34 [InaBmeHne W KpuUCTAUIM3alMsA. YJIEJbHAas TeIoTa
riaBnenus. CyOoaumarnus

3.3.5 VYpaBHeHUE TETIOBOTO OajaHca

3.3.6 TexHuueckue ycTpoHCTBa: TUTPOMETP U MCUXPOMETP,
KaJOpUMETp, TEXHOJOTHHU TOJNYYCHHS] COBPEMEHHBIX
MaTepHaioB, B TOM UHWCJIE HAHOMATEpPUAIOB, U
HAHOTEXHOJIOTHH

3.3.7 [Ipaktueckue pabotTel. M3MmepeHue  BIaKHOCTHU

BO3/IyXa




4 OJIEKTPOJVMHAMUKA
4.1 OJIEKTPOCTATHUKA
411 DIeKTpu3anus Tell. DJIeKTpudyeckui 3apsan. J(Ba Buaa

QJICKTPUYCCKUX 3apAa0B

4.1.2 [IpoBOAHUKH, TUDIEKTPUKHU U MOTYIPOBOIHUKN

413 3aKOH COXpaHEHUS JICKTPUUECKOTO 3apsaa

414 B3aumoperictBue 3apsnoB. 3akoH Kynona

4.1.5 DneKTpudecKoe mnoJie. HanpsioxenHocTb
aNeKTpuueckoro mojis. IIpuHIMO — Ccynepno3uiuu.
JIMHUM HANPSYKEHHOCTH AIIEKTPUUECKOTO MO

4.1.6 PaGota cun anekrpocratuyeckoro mnois. [loTeHrmann.
Pa3zHocTh moTeHIManon

4.1.7 [IpoBOJHMKM U  JUPJEKTPUKHM B MOCTOSIHHOM
ANEKTPUUECKOM mnoJie. Jusnektpuyeckast
IIPOHUIIAEMOCTh

4.1.8 OnektpoeMkocTh.  KoHaeHcatop.  DNEKTPOEMKOCTh
IUIOCKOIO0  KOHAEHCAaTopa. OHEPrus  3apsyKEHHOIrO
KOHJEHCaTopa

4.1.9 TexHrnueckne yCTpOMCTBA: IEKTPOCKOI, JJIEKTPOMETP,
JIEKTPOCTAaTHYECKAs 3aIlNTa, 3a3eMJICHHE
AIIEKTPONPUOOPOB, KOHIIEHCATOP, KCEPOKC, CTPYHHBIN
IPUHTED

4.1.10 [IpakTueckue paboTbl. M3MepeHue 3IeKTPOEMKOCTH

KOHJACHCATOpa
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4.2

[IOCTOSHHBIM  DJIEKTPUYECKMU TOK. TOKU B
PA3JIMYHBIX CPEJIAX

4.2.1

YcnoBus CymeCTBOBaHMA ITIOCTOSHHOI'O
QJICKTPUYCCKOI'O TOKaA. HMctounmku Toka. Cuia Toka.

IloCTOSSHHEBIN TOK

4.2.2 Hanpsixxenne. 3akon OMa 11 yyacTka Lenu

4.2.3 DIEKTPUUECKOE CONPOTHUBIICHUE. VY nenpHoE
CONPOTHBJICHUE BEIIECTBA

424 ITocnegoBaTenrwHOE, napajeabHoe, CMEIIaHHOE
COCIMHEHNE MPOBOTHUKOB

4.2.5 Pabora snexrpuyeckoro Toka. 3akoH Jxoyis - Jlenna

4.2.6 MOITHOCTB JIEKTPUIECKOTO TOKA

4.2.7 anekTpoaBuxkymasa cuia (nanee - 3J1C) u BHyTpeHHEe
CONPOTUBIICHME HCTOYHMKAa Toka. 3akoH Owma i
MOJTHOM (3aMKHYTOM) siekTpuyeckoi nenu. KopoTtkoe
3aMbIKaHHUE

4.2.8 DONEKTpOHHAs] MPOBOAUMOCTh TBEPABIX METAJIOB.
3aBUCHUMOCTD CONPOTHUBIICHUS METaJIJIOB oT
TeMiiepatypbl. CBEpXIIPOBOJIUMOCTD

4.2.9 OnekTpuueckuid  ToK B Bakyyme.  (CBoiicTBa
AIIEKTPOHHBIX MTYYKOB

4.2.10 [lonynpoBoguuku.  CoOCTBEHHass M NpUMECHas

MPOBOAMMOCTh  MOJYNPOBOAHUKOB. (CBoMCTBa p-N

nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI
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4.2.11

DIIEKTPUYECKUN TOK B JJIEKTPOJIATAX.

DIIEKTPONUTHYECKAA TUCCOUUALMSA. DIEKTPOIIU3

4.2.12

DIIeKTpUYECKUid TOK B razax. (CaMOCTOSATENbHBIN U
HECAMOCTOATENbHBIN  pa3psn.  Paszmuunble  TUIIBI

CaMOCTOATENBHOTO pa3pana. Monnus. [1nazma

4.2.13

TexHuueckne yCTpPOMCTBA: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHHMKH TOKA, DSJIEKTPOHArpeBaTe/IbHbIC
npudopBHl, AIEKTPOOCBETUTEIbHBIE npuOopHl,
TEPMOMETP  CONPOTHUBIICHUS, BAKYYMHBId  JUOJ,
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN

A0, raJIbBaHHUKA

4.2.14

[Ipaktuueckue paboThl. M3ydyeHHe  CMEIIAHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenne 3/IC UCTOYHUKA TOKA U €r0 BHYTPEHHETO

COIMPOTHUBJICHHA. Ha6JIIOI[CHI/IC QJICKTPOJIN3a

ITpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM

obOpazoBaTenbHOM porpammel (11 kiacc)
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Kon [IpoBepsieMble NpeAMETHBIE pPE3YJIbTATBl OCBOCHUS OCHOBHOU
MIPOBEPAEMOT0 | 00pa30BaTEILHON IPOrpaMMBI CPETHEr0 O0IIEro 00pa30BaHUs
pe3yibpTarta

11.1 JleMoHCTpUpOBaTh HAa TMpUMEPAX poib W MecTo (u3uKku B

dbopMHUpPOBAaHUN COBPEMEHHOW HAyYHOW KAapTUHBI MHPA,

KapTUHBI MUpa

B

Pa3BUTHUU COBPEMEHHON T€XHUKH M TEXHOJIOTHMW, B MPAKTHYECKOU

ACATCIIBHOCTHU J'IIOI[CfI, OCJI0CTHOCT M C€AHMHCTBO (bH3H‘-I€CKOI>i
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11.2

YuuThIBaTh TpPAaHULBl NPUMEHEHUS HW3YYEHHBIX (PU3NUYECKHUX
MOJEJICH: TOYEUYHBIM DJIJIEKTPUYECKUM 3apsi, sIEepHas MOJIEIb
aToMa, HYKJIOHHas MOJEIb AaTOMHOIO sJapa IIPU PpELICHUU

du3znuecknx 3anay

11.3

Pacno3naBath ¢usnueckue sBICHUS (MPOLECCHl) U OOBACHITh UX
HAa OCHOBE 3aKOHOB DJIEKTPOAMHAMUKA W KBAaHTOBOW (PU3MKMU:
AJIEKTpUYECcKasi IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE  JCWCTBHS  TOKa, B3aUMOJCHCTBHE  MAarHHWTOB,
AJIEKTPOMATHUTHAs] WHAYKIHSA, IEHCTBUE MAarHUTHOTO TIOJIA Ha
NPOBOJIHUK C TOKOM M IBWKYIIMICS 3apsijl, dJIEKTPOMArHUTHBIC
KosieO0aHHUsT W BOJIHBI, MPSAMOJUHEHHOE PACHpOCTPAHEHHE CBETa,
OoTpakeHWe, TMpesjoMiieHue, uHTepdepeHuus, audpakuus u
NoJIIpU3allusl  CBETa, JAHUCIEepCHUs CBETa, (OTOIIEKTPUUECCKUIN
adpdexr (dhoTodddexT), CBETOBOE aBJIICHHE, BO3HUKHOBEHHUE
JMHENYaToro CHeKTpa aToMa BOJOPOJia, €CTECTBEHHAas U

HCKYCCTBCHHAA PAINOAKTHUBHOCTD

11.4

OnuceiBaTh HM3Y4YCHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE,
MAarHUTHbBIE,  ONTHYECKUE,  DIEKTPUYECKYIO  IPOBOJAUMOCTH
Pa3IMYHBIX CPEA) M DIICKTPOMArHUTHBIC SBJICHUS (MPOLIECCHI),
UCTIONB3Yys (pU3WYecKre BETUYUHBI: AJICKTPUUYECCKUN 3apsij, CHiia
TOKa, ANEKTPUYECKOE HaIpsKEeHUeE, ANEKTPUUYECKOE
CONPOTHBIICHUE, pa3HOCTh moTeHnmamoB, IJIC, pabora TOKAa,
UHIYKUHUST MarHUTHOrO mnojisg, cuia Awmmepa, cuna JlopeHua,
UHYKTUBHOCTh KAaTYILIKH, YHEPTHSI AIEKTPUUECKOTO U MATHUTHOTO
TIOJICH, TIEPHOJ M YacToTa KojeOaHUH B KOJeOaTEIbHOM KOHTYpE,
3apsi;ii’ WM cwila  TOKa B TIpoOllecCE€  TapMOHUYECKHX
AJIEKTPOMArHUTHBIX  KoJie0aHui, (OKYCHOE pacCTOSHHE U

OIITHYCCKAas CHJIa JIHMH3bI, IIPU OIIMCAHHH IIPABUJIBHO TPAKTOBATb
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(U3HUECKUI CMBICT MCHOJb3YEMbIX BEJIUYMH, UX O0003HAYEHUS U
€AUHUIIBI;,  YKa3blBaTh  (OpPMyJbI,  CBSA3BIBAIOUIME  JAHHYIO

(U3MUECKYIO BEIMUMHY C IPYTUMHU BETMYUHAMU

115

OnuceIBaTh N3Y4YCHHBIC KBAHTOBLIC SBJICHHA W IIPOLECCCHI,
HCITOJIb3Ys (I)I/ISI/I‘I€CKI/I€ BCIIMYUHBI: CKOPOCTb 3JICKTPOMAIrHUTHBIX
BOJIH, JJIMHA BOJIHBI U 9aCTOTAa CBCTA, SQHCPTUA U UMITYJILC q)OTOHa,
nepuon nmnojgypaciiaga, OSHCPIrusd CBA3WM ATOMHBIX SAOCP, IIPpU
OIIMCaHUH MpaBUJIBHO TPAKTOBATH q)HBquCKHfI CMBICJI
HNCITIOJIb3YCMbIX BCIIMYWH, UX 0003HAYEHHS U CAWHUIIBI; YKAa3bIBATb
q)OpMYJ'IBI, CBA3BIBAIOIINC [TAHHYIO (1)I/I3I/ILI€CKyIO BCIIMYHNHY C
Apyrumu BCJIMYHNHAMU, BBIYUCIIATH 3HAYCHHC (1)I/ISI/IIIGCKOI‘/'I

BCIIMYHNHBI

11.6

AnanuzupoBaTh (U3MYECKUE TPOLECCHl M SBJICHUS, HCIOJIb3YS
¢usznueckre 3aKOHBI W NPUHIUMBL: 3akoH Owma, 3aKOHBI
MOCJIEIOBATENILHOTO U MAPaUIeNbHOTO COeAMHEHHS TTPOBOAHUKOB,
3akoH J[koynst - JleHna, 3aKOH 3JEKTPOMAarHUTHOW WHIYKUHH,
3aKOH MPSMOJIMHEMHOTO  PACIpPOCTPAHEHHUS CBETa, 3aKOHBI
OTpaXEHHUSI CBETa, 3aKOHbI TPEIIOMJICHUS CBETa, YpaBHEHUE
OuiHmTeitHa 1t poTordeKTa, 3aKOH COXpaHEHUS YPHEPTUH, 3aKOH
COXpAaHEHHUS HMITYJIbCa, 3aKOH COXpPAaHEHUs DSIEKTPUIECKOTO
3apsna, 3aKOH COXpaHEHWs MAacCOBOTO 4MCIa, MOCTylaThl bopa,
3aKOH PaJMOAKTHBHOTO pacCIaja; MIpU 3TOM pa3inyaTh CIOBECHYIO
(GOpMyTHpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKCHHE U

yCoBUS (TPpaHUIlbI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGI[GJISITB HaIlpaBJICHUC BCKTOPA MHAYKIHMH MArHUTHOI'O ITOJIA

MIPOBOJHUKA C TOKOM, CHJIbI AMrniepa u cuiibl JIopeHua

11.8

CTpOI/ITB H OIIMCBIBATH H306pa)KCHI/Ie, cO034aBacMoO€ IINIOCKUM
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3epKajaoM, TOHKOU JIMH30M1

11.9

BBIMOMHATE  AKCIEPUMEHTHI 1O HCCIEAOBAHUI0  (PUINUYECKUX
SBIICHUI U TIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHui; mpu 3ToM (OpMYIUpoBaTh Mpodiemy (3agady) u
TUNOTE3y Y4yeOHOro SKCHEpUMEHTa, COOMpaTh YCTAHOBKY U3
NPEUIOKEHHOTO  O0OpyIOBaHUS,  MPOBOJUTH  ONBIT U

dbopMyITUpOBaTh BHIBOJIBI

11.10

OcyH_IeCTBJISITB NpsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/ISI/I‘IGCKI/IX
BCIIMYMWH; IIPHU 3TOM BI)I6I/IpaTI) OIITUMAaJIBHBIA cIOCO0 N3MCPCHUA U
HCIIOJIB30BAaTh HN3BCCTHBIC MCTOAbI OLCHKH HOI‘pGIIIHOCTGIZ

U3MEpPEHUIN

11.11

Uccnenosathb 3aBUCUMOCTH buznIecKux BEJIMYHH C
UCIIOJIb30BaHUEM TPSIMBIX U3MEPEHUI; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATh PE3YJIBTATHI MOJYYECHHOU 3aBUCHMOCTHU
(bu3MUecKnX BEJIMYMH B BUJE TAOJIHIl U TPa(UKOB, A€NaTh BHIBOIbI

I10 pC3yJibTaTaM HCCIICAOBAHUA

11.12

CobOmomath TpaBmiIa 0€30MacHOTO TpyJda ITIpH  TPOBEJACHUU
UCCIIEOBAHUM B paMKaxX y4eOHOro »JKCIepHMeHTa, Y4eOHO-
MCCIIEI0OBATEIBCKOM u MIPOEKTHOMU JEeATEIIbHOCTH c
UCTIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWUCTB U J1abOOPaTOPHOTO

000py10BaHUS

11.13

Pemarts pacdeTHble 3amauum ¢ SIBHO 3aJaHHOW (U3HUECKOU
MOJENbIO, HUCHONb3Yysl (PU3NYECKUE 3aKOHbI W TMPUHLMIBL, Ha
OCHOBE aHaJIM3a YCJIOBHS 3a/ladydl BHIOMpATh (HU3UIECKYIO MOJIEIb,
BBLACIATh (PU3UYECKHUE BEIUYMHBI U (POPMYIIbl, HEOOXOIUMBIE IS
€€ pelleHus, MPOBOAUTH pacyeThl M OIEHUBATH PEATBHOCTH

IMOJTYYCHHOI'O 3HAUYCHUA (1)H3H‘-ICCKOI>1 BCJINMYHHBI
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11.14

Pemratb  kadecTBEHHBIE  3aJayd:  BBICTPAMBATH  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIENIOYKY PpACCYKACHUW C ONOpOM Ha

N3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/Ie SABJICHUA

11.15

Wcnonb3oBaTh NpHU pemIeHHH Y4E€OHBIX 3a7ady COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTMM AJI1 MOMCKA, CTPYKTYypUPOBaHUS,
UHTEPIPETAlMU U MPEACTABICHHUS yueOHOM U HAyYHO-TIOMYJISIPHOU
uHbOpMAIK,  TMOJTYYEHHOM M3  pa3IMYHBIX  MCTOYHHUKOB;

KPUTHUYCCKU aHAJIM3UPOBATH ITOJIYHYACMYTO I/IH(i)OpMaL[I/IIO

11.16

OOBSACHATh NPUHLMIBI  JEUCTBUS ~ MalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS HX O€30MacHOro

HCIIOJIB30BaHUA B HOBCGHHGBHOﬁ KU3HHU

11.17

[TpuBOAUTH MPUMEPHI BKIIAJa POCCUUCKHUX U 3aPYOSKHBIX yUEHBIX-
GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE TIPOIECCOB

OKPYKaromero Mmmupa, B pa3BUTUC TCXHUKU U TEXHOJIOTUM

11.18

Hcnons3oBaTh TeOpEeTHUECKUE 3HAHUS 110 (PU3UKE B MIOBCETHEBHOM
KU3HM 11 obecrmiedeHus: OE30MAacHOCTH TP OOpaleHuud ¢
npuOopaMu U TEXHUYECKHUMH YCTPONUCTBAMH, JJISI COXPAHECHHS
3I0POBbSI U COOJIFOICHHSI HOPM JKOJIOTHUECKOTO TIOBEJCHHS B

OKPY’KAIOWIEH Cpefie

11.19

PaGoTtarh B Tpymnme C BBIMOJHEHHUEM pa3IWYHBIX COIUATBHBIX
poJieH, TIIaHUPOBaTh PA0OTY TPYIIIbI, PAIMOHAIIBEHO PACIIPEACIIATh
00SI3aHHOCTH W TIUIAHUPOBATH JEATEILHOCTh B HECTAHIAPTHBIX
CUTYyalMsIX, alCKBAaTHO OLICHMBATh BKJIAJl KAXKJIOTO U3 YYaCTHUKOB

TPYIIIBI B pEHICHUE paccMaTpUBaeMOl TPOOIEMBI

[TpoBepsiemble 31eMeHThI coaepskanus (11 kiacc)
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Kon Kon [IpoBepsieMbi€ 3JIEMEHTHI COAEPHKAHUS
paszena |IpoBepsieMOro
AIeMeHTa
4 OJIEKTPOJMHAMUKA
4.3 MAT'HUTHOE ITOJIE. 9JIEKTPOMAI'HUTHAS MHAYKIUA

43.1 [ToctostHHble MarHuThl. B3auMojelcTBUE MOCTOSTHHBIX
MarHuTOB

4.3.2 MaruutHoe mone. Bekrop MarHMTHOM MHAYKIUU.
[Tpunuun cynepno3unuu. JINHUU MAarHUTHOW WHIYKITUH.
Kaptura  guHMHA  MarHUTHOM  WMHAYKUUHA  TOJIA
MTOCTOSIHHBIX MarHUTOB

4.3.3 MarnuTtHoe 1oJie MPOBOJAHUKA ¢ TOKOM. KapTuHa nuHui
NoJIsl JUTMHHOTO TMPSMOTO TPOBOJHMKA M 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue npoBOJHUKOB C TOKOM

434 Cuna AMnepa, ee MOJlyJIb U HalpaBJICHUE

4.3.5 Cuna Jlopenna, ee Moayjib U HampaBiieHHE. J[BrkeHue
3apsHKEHHOM 4acTULBI B OTHOPOJHOM MAarHUTHOM MOJIE.
Pa6ora cumner Jlopenma

4.3.6 SIBrieHUE AIEKTPOMArHUTHOW MHIYKIIUU

4.3.7 [ToTok BeKTOpa MarHUTHOM UHAYKIUH

4.3.8 OJIC wnayKnMu. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIIUU
dapanes

4.3.9 Buxpesoe anektpuueckoe mnone. OJC uHHAYKIUH B
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POBOJAHUKE, JBUKYILIEMCS NOCTYIATEIbHO B
OJIHOPOJTHOM MarHUTHOM T0JIe
4.3.10 [TpaBuno Jlenua
43.11 NunyktuBHOCTh.  SIBnenme  camomnaykumu. OJIC
CaMOMHAYKLIMH
4.3.12 DHeprus MarHUTHOTO TOJI KaTYIIKHA C TOKOM
4.3.13 DJIEKTPOMATrHUTHOE T0JIE
4.3.14 TexHudyeckne yCTpOICTBAa: IOCTOSHHBIE  MArHHTHI,
ANIEKTPOMArHUTh,  3JEKTPOJIBUTaTelb,  YCKOPUTEIU
3JIEeMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TeYb
4.3.15 [IpakTueckue paboThl. M3yueHHMe MarHUTHOTO MOJS
KaTyluKu ¢  TokoM. MccrienoBanue — JeHCTBUS
IOCTOSIHHOTO ~ MarHurta Ha  PaMKy €  TOKOM.
HccnenoBanue sBIE€HUS 3JIEKTPOMAarHUTHON MHAYKLIUU
) KOJIEBAHMA 1 BOJIHBI
5.1 MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

.11 Konebarensnass cuctema. CBoOOmHBIE KoJeOaHUS.
['apmonuveckue  konebanusi.  llepmon, — wacTtora,
aMIInTya u dasa konebaHui

5.1.2 [IpyXvHHBII MagTHUK. MaTeMaTHYeCKUd MassTHUK

5.1.3 YpaBHeHue FapMOHHYECKHUX KOJIeOaHUH.
Kunematnueckoe u JTMHAMHUYECKOE OMHUCaHue
K0J1e0aTeThHOTO IBMKCHHSI

.14 [IpeBpamienne SHEpPruu pu FapMOHHYECKHX
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koneOanusx. CBs3b aMIUIUTYAbl KOJIEOAHUH HCXOIHOU
BEJIMYMHBI C aMIUIUTYJaMH KOJEOaHWl ee CKOpOCTU U

YCKOPEHUS

5.1.5

Koneb6arenbublit KOHTYD. CBobonHbIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B U/IeaTbHOM
KoJIeOaTeIbHOM KOHTYPE. Amnanorus MEXTY
MEXaHUYECKUMHU M DJIEKTPOMAarHUTHBIMHU KOJICOAHUSIMHU.

®opmyna TomcoHa

5.1.6

3aKoH COXpAaHCHHA OHCPIUH B nacaJibHOM

KoJie0aTeIbHOM KOHTYpPE

5.1.7

Boinyxnennole MexaHudeckue Kojebanus. Pe3onaHc.
Pe3onaHcHas KpuBasl. BeiHyX1cHHBIE

QJICKTPOMAruuTHBIC KOJICOaHMS.

5.1.8

ITepemennbiil Tok. CUHYCOUIAJIBHBIN TEPEMEHHBINA TOK.

5.1.9

MOIIHOCTh TMEPEMEHHOr0 TOKAa. AMIUIUTYAHOE W

I[GﬁCTBy&HIG@ 3HAYCHHUC CUJIbI TOKA 1 HAIIPAKCHUA

5.1.10

Tpanchopmarop. [Ipon3sBoxacTBo, nepegaya 151
NOTpeOJICHHE DIIEKTPUUYECKON HHEPTrUur. DKOJIOTHUECKUE
PUCKHA TIpU TMPOU3BOJCTBE JJIEKTPUUYECKOU DSHEPTUM.
Kynberypa HCIIOJIb30BAHUS AIEKTPOIHEPTUU B

IMOBCEHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: cericMmorpad, IMeKTPUICCKUI

3BOHOK, JIMHHUH JJICKTPOIICpCaaq

5.1.12

[Ipaktueckue pabotel. HccnegoBaHue 3aBUCUMOCTHU

nepuojia MallblXx KoJieOaHMM rpy3a Ha HUTH OT JJIMHBI
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HUTHU U MacCChI I'py3a. HccaenoBanue INEPEMCHHOI'0 TOKa
B oenmn n3 IMOCJIICAOBATCIIBHO COCIUMHCHHBIX

KOHJeHCaTopa, KaTyIIKU U pe3ucTopa

5.2

MEXAHNYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHnueckue BOJIHBI, YCJIOBUS PaclpOCTpaHEHUSI.
[lepron. CkopocTh pacnpoCTpaHEHUS U JJIMHA BOJHBI.

HOH€p€I{HBI€ " IIPOJOJIbHBIC BOJIHBI

5.2.2

WNurtepdepentus u nupakius MEXaHMYECKUX BOJTH

5.2.3

3Byk. CkopocTh 3ByKa. [’ poMKkocTh 3ByKa. BeicoTa ToHa.

TemOp 3ByKa

5.2.4

ONEKTPOMArHUTHBIE  BOJIHBL.  YCIIOBUS  W3JIy4ECHUS
ANEKTPOMArHUTHBIX BOJH. B3anmmHas  opueHTanus
BekTopoB E, B u V B 3JIE€KTpOMarHuTHOW BOJIHE B

BaKyyMme

5.2.5

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HHE,
IIPEJIOMIIEHHUE, noJIsipu3anus, nudpakuus,

unTepdepennns. CKOpoCTh IIEKTPOMATHUTHBIX BOJTH

5.2.6

[[lxkama  2JME€KTPOMArHUTHBIX  BOJIH.  lIpuMeHeHue

QJICKTPOMAruiuTHBIX BOJIH B TCXHHUKC U 6I)ITy

5.2.7

HpI/IHI_[I/IHI)I PaaAnuoCBA3U U TCIICBUICHUA. PaI[I/IOJ'IOKaI_[I/IH.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH Cpebl

5.2.8

TexHu4eckne yCcTpoMCcTBa: My3bIKaJIbHbIE HHCTPYMEHTBHI,
yIIbTPAa3BYKOBasi JAMArHOCTHKA B TEXHHKE U MEIUIMHE,
panap, paauonpUEMHUK, TEJIEBU30p, aHTCHHA, Telle(oH,

CBUY-1ieun
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5.3

OIITUKA

5.3.1 [IpsamonnHeHOE pacpOCTPaHEHUE CBETA B OAHOPOIHOM
cpene. JIyu cBera

5.3.2 Otpaxenue  cBeta. 3aKOHBl  OTPaXKEHHsI  CBETA.
[TocTpoeHune n300pakeHmid B MIIOCKOM 3epKaje

5.3.3 [Ipenomnenue cBeta. 3aKOHbI MPEIIOMJIEHHUS CBETa.
AOGCONIOTHBIN TTOKa3aTeNb MPETOMIICHUS

5.3.4 [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbld yrou
TIOJTHOTO BHYTPEHHETO OTPaKCHUS

5.3.5 Hucnepcust ceeta. CinoxHblil coctaB 6ernoro ceta. LBeT

5.3.6 Coluparomue U pacceuBaroliie JUH3bL. TOHKas JMH3A.
®oKycHOE pacCcTOSHME U ONTHYECKass CHJIAa TOHKOU
auH3bl. [locTpoeHne u300pakeHUid B COOMPAIOMIMX U
pacceuBaromux JuH3ax. dopmyna TOHKON JIMH3BL
VBenuueHue, 1aBacMoe JIMH30U

5.3.7 [Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKU

5.3.8 Untepdepennmst  cBera. KorepeHTHbIE  HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MaKCUMyMOB U MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB

5.3.9 Hudpakuusa ceera. /[udpaknronHas pemerka. YcioBue
HAOMIOJCHUS TJIaBHBIX MAaKCUMYMOB TIpH MaJeHUH
MOHOXPOMATHYECKOT0 CBeTa Ha AU(PPAKIUOHHYIO
peleTKy

5.3.10 [Tonsipuzanus ceeta
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5.3.11 TexHudeckue yCTpOMNCTBA: OYKH, Jyna, (oTroammapar,
NPOCKIMOHHBIA  ammapar, MHUKpPOCKOM,  TEJIECKOIL,
BOJIOKOHHAs ~ OMNTHKA, JU(PPaAKIMOHHAS  pelieTka,
MOJISIPOU /T

5.3.12 [Ipaktyeckue  pabotel.  M3mepeHue  mokaszarens

npenomiienusi. MccnenoBanue CBOWCTB M300paKeHU B

JIMH3aX. Ha6J'IIOIIeHI/Ie AUCIICPCHUHU CBCTA

6 SJIEMEHTDBI CHEHHAHBHOﬁ TEOPUU OTHOCUTEJIBHOCTU
6.1 I'paHUIIBI TPUMEHMMOCTH KJIACCUYCCKOH MEXaHHUKH.
[TocTynaTel TEOPUU OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH
MOJIYJISI CKOPOCTHM CBEeTa B  BaKyyme, [IPUHIUI
OTHOCHUTEIBHOCTH DUHIIITEHHA
6.2 OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTU.  3aMeJJICHUE
BPEMEHH M COKpAIICHUE JJTHHBI
6.3 DHeprus U UMIYJIbC CBOOOHON YaCTHIIBI
6.4 CBsI3p MacChl C DHEPrue W HUMITYJILCOM CBOOOJIHOM
YaCTHUIIbI. DHEPTHUs MOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAJS ®13UKA
7.1 SJIEMEHTBHI KBAHTOBOW OIITUKU

7.1.1 ®otonsl. Dopmymna [lnanka cBs3u s3HEprUn HOTOHA C €TO
9aCTOTON. DHEPTUS U UMITYJIhC (POTOHA

7.1.2 OtkpeiTre u uccienoBanue porodddexra. Onbiter A.T.
CroneroBa. 3akoHbl (hoTodpdexra

7.1.3 VYpaBuenune OuHmTerHa s dorodpdexra. "Kpacnas
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rpanuna” ¢potoaddexra

7.14 Hasnenue ceeta. OnbiTel [1.H. JleGenera

7.1.5 XHUMHUYECKOE JEUCTBUE CBETA

7.1.6 TexHuueckue ycTpoucTBa: (OTOIIEMEHT, (HOTONATUHK,
coJIHEeYHasi baTapest, CBETOUO]T

7.2 CTPOEHME ATOMA

7.2.1 Mogaens atoma Tomcona. OmbiTel Peszepdopna mo
UCCJIEIOBAHUIO CTpoeHus aTtoma. llimanerapHas mojenb
aToma

1.2.2 [Toctynatel bopa. M3nydyenue u morioiieHue (pOTOHOB
IpU MEpEexo/ie aToMa C OJHOIO YPOBHSA SHEpPrUU Ha
npyroi. Buabl cnektpoB. CHekTp YpOBHEH SHEpruu
aToma BOAopoza

7.2.3 BonnoBeie cBoiictBa uactuil. BomHbel ne  bpoiimns.
KopryckynsipHO-BOJTHOBOM JyaJIu3M. Judpakius
AJIIEKTPOHOB Ha KpUCTaJIax

71.2.4 CHoHTaHHOE U BBIHYXIEHHOE U3JIy4YeHHE. Y CTPOMCTBO U
PUHIIAI pabOoTHI J1a3epa

7.2.5 TexHnueckne  yCTPOMCTBA:  CIEKTPaJbHBIM  aHAIU3
(CIEeKTPOCKOIT), Ja3ep, KBAHTOBbIA KOMIBIOTEP

7.2.6 [Mpaktuyeckne pabotel. HabmiogeHue nUHEHYATOTO
CIIEKTpa

7.3 ATOMHOE A4/1PO
7.3.1 Metoapl HaAOMIOAEHUS M PETUCTPALUU DJIEMEHTAPHBIX
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YaCTHUIL

7.3.2

OtkpbiTHe paanoakTuBHOCTH. OmnbiTel Pesepdopna mo
ONPEJEICHUIO COCTaBa PAJUOAKTUBHOTO M3IIyUYECHHUS.
CaoiictBa anb(a-, Oera-, ramMma-uziaydeHus. BrausHue

PAAUOAKTUBHOCTH Ha JXUBBIC OPraHU3Mbl

7.3.3

OtkpbiTHE TIPOTOHA M HeWTpoHa. HykioHHas monenb
anpa I'eiisenOepra - MBanenko. 3apsan sapa. MaccoBoe

yucIo sapa. M3oromnsl

7.3.4

Anbda-pacnan. DJIEKTPOHHBIA W TMO3UTPOHHBIA Oerta-
pacnan. I'amma-uznydeHue. 3akoH paJHMOAKTUBHOTO

paciiaga

7.3.5

DOHeprusi CBS3M HYKIOHOB B sjipe. SaepHble CHIIBL

Hedekt macchl spa

7.3.6

Anepnsie peakiuu. JleaeHue U CUHTE3 saEP

7.3.7

Anepnsiii peaktop. TepmosnepHbiii cuntes. [IpoGiemsr
U TIEPCIEKTUBBI SJIEPHON SHEPreTHUKU. DKOJIOTUYECKUE

ACTEKTHI SIIEPHON SHEPTETUKHU

7.3.8

DOneMeHTapHble  4yacTUlbl.  OTKpbITUE  TO3UTPOHA.

DyHIaMEHTaIbHbIE B3aUMOJICUCTBUSA

7.3.9

TexHrnueckue yCTpOMCTBA: T03UMETpP, Kamepa BunbcoHa,

SIIEPHBIN peakTop, aToMHasi bom0Oa

7.3.10

[Mpaktuyeckne pabotel. McciaemoBanme TPEKOB YaCTHIL

(1o ToTOBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3NKHU
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8.1

Bun 3BesgHoro Heba. Co3Be3nusi, SpKUE 3BE3[bI,

IIIaHCThI, X BUAUMOC IBHMXXCHHUC

8.2

Conneunas cucrema. IlnmaHeTel 3€MHOM  TPYIIIBL
[ImaHeTpl-TUraHTBl M UMX CHOYTHHUKH, KapJIMKOBBIC

mraneTsl. Masnbie Tena COTHEYHOM CUCTEMBI

8.3

Conuue, ¢Qorochepa u armochepa. ConHeuHas

AKTHUBHOCTD

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]

8.5

3Be31bl, HX OCHOBHBIE XapaKTEPUCTHUKHU:  Macca,
CBETUMOCTb, PAJNYC, TEMIIEpaTypa, UX B3aUMOCBS3b.
Juarpamma "CHEKTpalbHbIA KJIACC - CBETHMOCTB'.
3Be31bl TJABHOM IIOCIENOBATEIIBHOCTU. 3aBUCUMOCTH
"Macca -  CBETHUMOCTBR"  UIT  3Be3d  IJIaBHOM

IMOCJIICA0OBAaTCIbBHOCTH

8.6

BuyTtpenuee CTpOECHHUE 3BE3]I. CoBpeMeHHBIE
MIPEJCTABICHUS O MIPOUCXOXKACHUU U dBoJionu CotHIla

U 3BE€3[. DTallbl )KU3HU 3BE3]]

8.7

Mrneunsiii Ilyte - nama [amaktuka. ChupanbHas
CTpyKTypa l'anmakTuku, pacnpeneiceHue 3Be3J, rasa u
neuti. [lonoxenne u nBmkenne ConHnoa B [ amakTuke.

[Tnockas u chepruyeckas moACUCTEMBI | aTaKTHKH

8.8

Tunbel ranaktuk. Pagumoranaktrku u KBazapbel. UepHbie

ABIPBI B AJpax IaJIaKTUK

8.9

Bcenennas. Pacmmpenne Bcenennoi. 3akon Xa0O0ia.

Paz6eranue ranaktuk. Bo3spact u paauyc BceneHHOM,
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Teopuss  bombmoro  B3peBa.  Mogens  "ropsuen

Bcenennoit". PennkroBoe usiyyenue

8.10

Macmrabnas ctpyktypa BcenenHoil. MertaranakTuka.

Hepemennbie mpoOieMbl aCTpOHOMUU

JUis IpOBEJEHUs €IMHOTO rOCYAapCTBEHHOrO 3K3aMeHa 1o ¢usuke (ganee - EI'D

no (pU3uKe) UCIOIB3YyEeTCs NepeueHb (KOAU(PUKATOp) NPOBEPsEMbIX TPEOOBAHUN K

pe3yjabTaTtaM OCBOCHUA OCHOBHOU O6pa30BaTCHBHOﬁ nporpaMmbl  CpEOHETO

o011iero oOpa3oBaHUs U PJIEMEHTOB COJIEPKaAHUS.

[Iposepsiembie Ha EI'D no ¢uszuke TpedboBanms

K pe3yJbTaTaM OCBOECHHUS OCHOBHOM 00pa30BaTeIbHON IpOrpaMMbl

CpeaHero o0IIero 0opa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pPe3yJIbTaTaM OCBOCHUS

MPOBEPSIEMOT0O | OCHOBHOW  00pa30BaTeIbHONW TPOTPaMMBbl CPEIHETO  OOIIero

TpeOoBaHUsA | 0Opa30BaHUS

1 ChopmMHupOBaHHOCTh YMEHHI paclio3HaBaTh (GU3UUYCCKUE SBIICHUS
(Tpo1ecchl) M OOBSICHITh UX HA OCHOBE M3YYCHHBIX 3aKOHOB

2 Bnagenue ocHoBomosnararomuMu  (GU3UIECKUMH  TOHSATUSMU U
BEJIMYMHAMH, XapaKTEPUIYIOMUMU (HU3UIECKUE TTPOLIECCHI

3 CdopMUpOBaHHOCTh YMEHHI MPUMEHSITh 3aKOHBI KIACCUYECKOMN

MEXaHWKH,  MOJEKYJISIpHOW  (PU3MKM ©W  TEPMOJIUHAMHUKH,
AIIEKTPOAMHAMUKH, KBAHTOBOW (PM3UKH JIJIS aHATIN3a U OOBSICHEHUS
SBJICHUNA MHKpPOMHpAa, MaKpoOMHpa M Meramupa, pasjinyatrh
ycioBUsl  (TpaHUllbl, 00JIACTH) MNPUMEHHUMOCTH (PU3HUYECKUX
3aKOHOB, TMOHHMMAaTh BCeOOHIMN XapakTep (PyHIaMEHTAIbHBIX

3aKOHOB KM OI'PaHHYCHHOCTBb MCIIOJIb30BaHMA YaCTHBIX 3dKOHOB,
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aHAJTU3UPOBATh (PUBUYECKHE TIPOIIECChI, KCMOJb3ysl OCHOBHBIE

ITOJIOKCHUS, 3aKOHBI 1 3aKOHOMCEPHOCTH

ChopMUpPOBaHHOCTh YMEHHUS pa3inyaTh yCJIOBHUS MPUMEHUMOCTHU

Mozenei GU3NYeCKUX Tea U MPOLIECCOB (SIBJICHUIA)

ChopMUpOBaHHOCTh YMEHHS pEIIaTh pacueTHhIE 3aJayu C SIBHO
3aJIaHHOM W HESBHO 3aJaHHOM (U3WYEeCKOM MOJeNblo: Ha
OCHOBaHWHW aHaliu3a YCJIOBHUS BBIOUpATh (PU3UMUECKHUE MOJIEIH,
OTBEYalolue TPeOOBAaHUSIM 3ajlaud, MPUMEHITh (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPUM TPHU
WCIOJb30BAHUM MAaTeMaTHUYECKUX METOJO0B pEIICHUs 3ajad,
NpPOBOAUTH pacyeThl HA OCHOBAaHMM HWMEIOIIHUXCS JAHHBIX,
AHAJIM3UPOBATH PE3YJIbTAThl 1 KOPPEKTUPOBATH METO/Ibl PEUICHHUS C

YUCTOM IMOJIYYCHHBIX PC3YJIbTATOB

PemaTte xayecTBEeHHBIE 3a/1auu, TPEOYIOIINE MPUMEHEHUSI 3HAHUN
U3 pa3HbIX pa3[eNioB IIKOJBHOTO Kypca (PU3UKH, a TakkKe
UHTErpalluy 3HAaHUW U3 JPYTUX MPEAMETOB €CTECTBEHHOHAYYHOTO
LUKJIa: BBICTPAUBATh JIOTMYECKYIO IIEMOYKY PACCYKICHHH C
OMOpOii Ha M3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hU3UYECKUe

SABJICHHA

Bnagenme  OCHOBHBIMM  METOJAaMH  HAy4YHOTO  IO3HAHUS,
UCITOIb3YEMBIMU B (PU3HMKE: MPOBOIUTH TMPSIMbIE W KOCBEHHBIC
u3MepeHusT GU3NICCKUX BEIUYHMH, BRIOMpas ONTUMAIBHBIN CIOCO0
U3MEPEHUSI W HWCHOJIb3YySl  W3BECTHBIE  METOJABI  OILICHKHU
MOTPEITHOCTEN W3MEPEHUM, MIPOBOIUTH HCCJICIOBAHUE
3aBUCUMOCTEH (PU3UUYECKUX BEJIWYHUH C MCIOJH30BAaHUEM MPSMBIX
U3MEpPEHHH, OOBSICHATH TOJy4YEHHBIE pPe3yJbTaThl, HCIOIb3Ys

(I)I/I3I/I‘-IGCKI/IG TCOPHH, 3aKOHBI W IIOHATHA, M ACJIaThb BbIBOJLI;
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coOmoaTe MpaBuwia O€30macHOro TpyAa NpU  MNPOBEACHUU
UCCJIEIOBaHUN B pPaMKaxX Y4YeOHOro SKCHEpUMEHTa U Yy4yeOHO-
UCCJIeI0BAaTEIbCKON JIEATETbHOCTH C MCIOJIb30BaHUEM LU(POBBIX

U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BAHHUS

ChopMUpOBaHHOCT, yMEHUW aHAIMU3UPOBaTH U  OIEHUBATh
MOCJICICTBUSL  OBITOBOM U TMPOU3BOJICTBEHHON JIESATEIHLHOCTH
YeJIOBEeKa, CBSA3aHHOW ¢ (DU3UYECKUMH TMPOIECCaMH, C TMO3UIUN
AKOJIOTHYECKON 0e30MacHOCTH; MPEJICTABICHUN O paluoOHATIbHOM
NPUPOAONOJIB30BAaHNU, a TaKXe€ Pa3yMHOM HCIOJb30BAHUU
JOCTMKEHUN HAyKU M TEXHOJOTHH JJIsi JaJbHEWIIETrO pa3BUTHS

YCIOBCYCCKOI'O O6HI€CTBa

OBnazeHue paznuyHBIMU crocobamMu paboTel ¢ HHPOpManuen
(¢u3nyeckoro coaepkKaHUsg C HCIOJb30BAHHEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHHH KPUTHUUECKOTO

dHaJIn3a U OLCHKU NOCTOBCPHOCTH HOHy‘{aeMOﬁ I/IH(bOpMaLII/II/I

10

ChopMUPOBAaHHOCT, YMEHHH TNPHUMEHSATH OCHOBOIIOJIATAOIIHE
ACTPOHOMHUYECKHUE TOHATHUS, TECOPUM U 3aKOHBI JJIS aHAIW3a H
00bsicHEHNs (U3UYECKUX MPOIECCOB, MPOUCXOMSIINX Ha 3BE3/IAX,
B 3BE3[IHBIX CHCTEMax, B MEXTaJaKTUUYECKOU Cpee; BUKCHUA

HeOECHBIX TEJI, DBOJIIOINU 3Be31 U BeceneHHOM

[lepedensb 2eMEHTOB coiepkanus, mpoBepsieMbix Ha EI'D o ¢usuke

Kon Kon [IpoBepsieMblii 3JIEMEHT COJIECPKAHUS
pasnena/re |3JIeMeH

MBI Ta

1 MEXAHUKA
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1.1

KNHEMATHUKA

111

MexaHn4ecKoe JABMOKCHHUC. OTHOCUTEIILHOCTD

MECXaHUYCCKOI'O ABHKCHUA. Cucrema orcuera

112

TPACKTOPH]

]
L

MarepuanbHas TOUKa.

Ee pamnyc-BekTop:

O

TPaeKTOpus,

MMEPCMCUICHUC:!

CrnoxeHue rnepeMerieHui:

A=A

=
N

+ Ar,

1.1.3

CKopocTh MaTepUaIbHON TOYKHU:

_ Ar r
O=— =T =(ux,uy,uz)
At At—0 ’
AX . . .
L, = A =X, aHajgoruyuo Y, =Y., v, =7,
At—0

CrnoxxeHHe cKkopocTei: Uy =0, T U,

Brruncnenne nepeMenieHuss U NyTH MaTepUAIbHOM TOYKHU

IpU TPSIMOJIMHEWHOM JIBIKEHUHW BJOJH OCH X MO TpaduKy

saprcumoctu Yy (1)
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1.1.4 | Yckopenue MaTepruaIbHON TOYKU:

-2 b =(a.a,a,)

= — = X = 1Ay, d,
At At—0
Av, - ' :
a, = AL =(v,),, ananornuno a, = (Uy )t ,a,=(v,),.
At—0

1.1.5 | PaBHOMepHOE NMPAMOJIMHEIHOE TBUKEHUE:

X(t) = X, +0p,t

v, (t) =v,, = const
1.1.6  |PaBHOyCKOpEeHHOE MPSMOJIMHEINHOE TBUKEHUE:

2
a
X(t) =Xy + Vgt +—=—
2
O, (1) =0y, +ayt
a, = const
2 2
Uyy —Up = 2ax (XZ - Xl)
v+,

[Ipy ABMKEHHH B OJIHOM HAIIPABJIECHUH IIyTh S = 5 -1

1.1.7 CBobOomHoe majaeHue. YCKOpeHHe

cBOOOHOIrO maacHus. J[BHKeHHE v A .
. j_‘ UC

Tena, OporeHHoro moj yriom @

K TOPU30HTY: Yo

X(t):X0+UOXt:X0+Uocosa't 0 Xo
2 ’
Y(t): Yo +ont+gyT: y0+U°Sina.t_g7

=y
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v, (1) =0y, =, COS QL

v, (t) =0y, +9,t =y, sina—gt

9, =0
g, =—g = const

1.1.8 |KpuBonuHeiiHoe JBHKeHHE. JIBMKEHUE MaTepUalbHOU
TOUYKH MO OKPY>KHOCTH.
VrioBass W JMHEHHas CcKopocTh Touku: U =0R. Tlpu
PaBHOMEPHOM  JBWIXKEHMH TOYKA TI0  OKPYKHOCTHU

2n
w=—=27v,
T
UZ
2

LleHTpoCTpEMUTENBHOE YCKOPEHUE TOYKH: @, = R o'R.
[TonHOE ycKOpeHre MaTepuaIbHON TOUKU

1.1.9 TBepnoe Teno. IloctymarenbHOoe UM BpallaTelbHOE
JIBUKEHHE TBEPAOTO TeJla

1.2 JTNHAMUKA

1.2.1 NueprmanbHbie  cuctemMbl  oTcuera. IlepBhiii  3aKOH
HeroTona. [Ipuniun otHocutensHOCTH ["anunes

1.2.2 m
Macca tena. IImotHOCTS BemecTBa: P = v

123 |Cunma. [IpUHIMI CYyIEePHO3ULIUH CUIT: Fopuomeies = F1 +Fy 10

1.2.4 Bropoii 3akon HetoTona: ayist matepuanbHoit Touku B UCO

F=ma; Ap=FAt npu F = const
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9 -~
1.25 Tpertuit 3akoH HprooTona mua . -
_ B By £y
MaTepHaabHBIX Touek: F, =-F
1.2.6 3aKOH BCEMUPHOIO TATOTEHMS: CHJIBI NPUTSHKEHUS MEXKIY
mlm2
TOYEYHBIMU Maccamu paBubl F =G R
Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCHUMOCTb CHJIBI
TSOKECTH OT BBICOTBI h HaJg TMOBEPXHOCTHIO IUIAHETHI
panuycom Ro:
mg = GMm
TN N2
(R, +h)
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8 Cwuia tpenus. Cyxoe TpeHue.
Cuna TpeHus cKonbxkeHus: Fr, =HN
Cuna tpenus nokos: Fr, SHN
Koaddunment tperus
1.2.9 =
Hasnenue: P=-—2
S
1.3 CTATHUKA
131 MOMEHT CuiIbl OTHOCHTENIBHO OCH

BpAILICHUSA

Rt

—

‘M‘:H, rae |1 - wiedo cwiel F

OTHOCUTCIBHO OCH, HpOXOI[SIHleI

yepe3 Touky O nepneHInKyiIsspHO

PUCYHKY
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1.3.2 |Lentp Macc tena. LleHTp Macc cucTeMbl MaTepuaibHBIX
" mr +m,r, +...
Touek: Muw = . B ogHOpOMHOM mMoOJIe TSDKECTH
m +m, +...
(g= COHSt) IEHTP Macc Teja COBMAJaeT C €ro IEHTPOM
TSKECTH
1.3.3 VYcnoBusi  paBHoBecusi  TBepaoro tena B HMCO:
{M1+ M, +..=0
F+F+..=0
1.3.4 3akoH Ilackans
1.3.5 JlaBieHHE B KMAKOCTH, okosmielics B UCO: P = Py + pgh
136 3akon Apxumena: Fup =P
ecin Teno U KUAKOCTh mokoATcss B MCO, 1O Fapx =
ngBHTeCH
VYcioBue 11aBaHus Tel
1.4 3AKOHbI COXPAHEHIA B MEXAHUKE
141  |Mmmynsc MaTepuanbHOM Touku: P =MO
142 |Pmmyasc cucremsl Tem: P =P+ P, +...
1.4.3 3aKOH U3MEHEHHUS U COXPAaHEHHUS UMITYJIbCa!

—

B UCO AP=A(P,+ Py +...)= F oAt + F AL+

—

BI/ICO Ap:A(pl-l_ p2+"'):O, CCIH ﬁlBHGHJH+F2BHeHIH+'”:0

PeaxtuBHOE IBMKEHUE
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14.4 PaGora  cunmbl  Ha < MajoMm ﬁ
NIEPEMEILICHNH ‘(
Az‘lf‘-|Al7|~COS(x=FX-AX A¥ X

145 MOIIHOCTH CUJIBI: —

o F
ecmu 3a Bpems At paGora cuibl
n3MeHseTcsa Ha AA, TO MOIITHOCTh D
CHJTBI
AA
P=— =F-v-cosa
At At—0

1.4.6 |Kunernueckas SHEPIus MaTepuagbHON TOYKU:

E B mUZ _ p2

» =" =om
3aKOH UW3MEHEHUs KUHETUYECKOW DSHEPruh CHUCTEMBI
MatepuanbHbix Touek: B MCO AE,, =A +A, +...

1.4.7 [ToreHmanbHas SHEPTHUSL:

JJI1 ITIOTCHUHAJIBHBIX CHUJI A12 = E1n0TeHu - E2n0TeHu = _AEHOTCHLI .
[lorennumanbHass  3HEPrUss  MaTEpUaJIbHOM  TOYKH B
OJTHOPOJTHOM TIOJI€ TSIKECTH: Erorens = Mgh.
[ToTennuanbHast SHEPTUs YNpyro AepOpMUPOBAHHOTO TENa:
e kx?
MOTeHI[ 2
1.4.8 3aKOH U3MEHEHUS U COXPAHEHUS MEXAaHUYECKOW SHEPTUU:

EMeX = EKI/IH + EHOTBHH!




76

B HCO AEMex = ABcex HETOTEHII. CHJI

B MCO AEmex =0 , €CIIN Apcex HEIIOTEHLl. CHI — 0

1.5

MEXAHNYECKHUE KOJIEBAHWA 1 BOJIHBI

1.5.1 |I'apMmonuyeckue  koseOaHHUAd  MaTEpPUAIBbHOM  TOYKHU.
Amrmutyna u (daza  konebOanuil. KunHemaruueckoe
OINKCaHHE:

X(t)=Asin(ot+q¢,),
UX (t) = XT 1
' 2 2
a (t)=(v,), =-0’x(t)=a,+0’x=0, rge x - cMelIeHHe U3
MOJIOXKEHUSI PABHOBECHS.
JluHamMu4ecKoe ONucaHue:
may = -kx, rie k = mo’®. 1o 3Ha4uT, urto Fy = -KX.
DHepreTuyecKoe OIMCaHUE (3aKoH COXpaHEHUSI
MEXaHUYECKOU YHEPTUH ):
2 2 2 2
mo°  kx® mo KA
t——=—0"= = const
2 2 2 2
CBs3p aMIIUTYbl KOJIEOAHUN CMEUIEHUS MaTepHAIBHOM
TOYKM C aMIUIUTyAaMH KOJeOaHUH €€ CKOpPOCTH H
YCKOPEHHS:
_ _ .2
Upax =OA @ =o°A
15.2 2n 1

[lepron u yacToTa Konedanmii: 1 =—=—,
® Vv

[lepron MaybpIx CBOOOAHBIX KOJICOAHWM MATEMATHYECKOTO
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I
MasSTHHKA: | = 275\/; .

[lepuon CBOOOJTHBIX KoJieOaHui MPY>KUHHOTO

m
MasTHUKA: | = Zn\/%

1.5.3  |Boinyxnaennsle koneOanus. Pesonanc. PezonancHas kpuBas
1.5.4 |llomepeunbie =~ W  TpoJoJibHbIE  BOJNHBL  CKOPOCTH
v

PaCIpOCTPAHEHUS U JAJIMHA BOIHEL: A =0T = e
WNuTtepdepenius n nudpakiys BOJIH

155 3ByK. CKOpOCTh 3ByKa

2 MOJIEKVYJIAPHAS ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKYJIIPHAS ®U3UKA

2.1.1 Mojenu CTpOeHUSs ra30B, KUJIKOCTEN U TBEepAbIX Tel. [IycTh
TepMOJIMHAMUYECKasi cuctemMa (Teno) coctouT wu3 N
OJIMHAKOBBIX MOJEKyl. Torga KOJMYECTBO BEIIECTBA

N m
vV==—-=— ’
Ny

rae Na - gnciio ABorajapo, m - Macca cuctemsl (tema), M -
MOJIIpHAsi Macca BeIlecTBa

2.1.2 TernmoBoe NBUKEHHE aTOMOB M MOJIEKYJI BEII[ECTBA

2.1.3 BzaumoneiicTBre yacTHIl BEIIECTBA

2.1.4 | dudbdysus. bpoyHOBCKOE NBIKECHHE

2.1.5 Mogpens uneanssoro raza B MKT
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2.1.6

CBs3p MEXIy [HaBICHUEM U CpeOHEH KUHETUYECKOU
JHEPrueu MOoCTyNaTeabHOr0 TEIIOBOIO JIBUKECHUS MOJIEKYJI
ujeaabHOro raza (ocHoBHoe ypaBHeHne MKT):
_ 2

; 2 [ my 2 —

mynv :gn- 5 =§n-8HOCT, rJe mp - Macca OJHOM

N
MOJICKYJIbI, n= v - KOHICHTPpAUA MOJICKYII

2.1.7

AbcomotHas temnepatypa: T =t°+ 273 K

2.1.8

CBia3b TEMIICpATypbl Ta3a CO CpeﬂHeﬁ KUHETUUYECKOU
BHepI‘I/Ieﬁ MMOCTYHATCJIbHOI'O TCILJIOBOI'O JABWIKCHHA C€TO
MOJICKYJI:

— (mp?) 3

81'IOCT = =4 kT
2 ) 2

2.1.9

VYpaBuenue p = nkT

2.1.10

Mopaenp ueasbHOro ra3a B TepMOAUHAMHUKE:

{VpaBHeHHe Menaeneena — Kitaneitpona

BeIpaxkenue 11 BHyTpEHHEN SHEPTUU

VYpaBuenne MenaeneeBa - Knanelipona (puMeHUMBIE

¢dbopMBbI 3amucn):

v ="RT =wRT = kT p=PRT
1

1

BrlpaxkeHne s BHYTPEHHEM DSHEPrHM OJHOATOMHOIO

UJeaIbHOTO ra3a (MpUMEeHUMbIE ()OPMBI 3aIUCH):
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3 3 3m 3
U=—VvRT=—NKT =——RT =v¢, T =—pV
2 2 2 n 2

2.1.11 |3akon JlanpTOHAa AJIsSI JaBJICHUS CMECH Pa3pEKEHHBIX Fa30B:
Pp=pPLt+p2+..

2.1.12 |M3omnporiecchl B pa3peKeHHOM ra3e ¢ MOCTOSTHHBIM YUCIOM
moJiekys N (C MOCTOSHHBIM KOJIMYECTBOM BeliecTBa V):
uzorepma (T = const): pV = const,

_ P _ const
uzoxopa (V = const): T const
vV _

n3obapa (p = const): T const
I'paduueckoe mpeacraBiieHne U30IpoleccoB HA pV-, pT- u
VT-nuarpammax.
OO0BeIMHEHHBIA Ta30BbIA 3aKOH:

\Y
PY _ const

T
JUIS1 TOCTOSIHHOTO KOJIMYECTBA BeniecTna v

2.1.13 |HacbimienHple W HEHACHIIIEHHBbIE Tapbl. KauecTBeHHas
3aBUCUMOCTb IJIOTHOCTH U JJABJICHHS HACBIIIEHHOTO Mapa OT
TEMIIEPaTyphl, KX HE3aBUCUMOCTh OT 00beMa HACHIIIIEHHOTO
napa

2.1.14 |BmaxHOCTH BO3ayXa.

OTHOCUTENbHASA

pnapa (T ) _ p napa (T )

BJIQXKHOCTB: P = T) = T)

HacChIII. ITapa ( pHaCHIlI. Tapa (
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2.1.15 |U3meHeHHUe arperaTHbIX COCTOSIHUI BEILECTBA: UCIIAPEHUE U
KOHJCHCAITUs, KUTICHUE KUIKOCTH

2.1.16 |M3meHeHue arperaTHbIX COCTOSIHUI BEILIECTBA: MJIABJICHUE U
KPHUCTaUIA3AIIHS

2.1.17 |IIpeobOpazoBaHue sHEepruu B (PazoBbIX MEpexoaax

2.2 TEPMOJANHAMUKA

2.2.1 TernnoBoe paBHOBECUE U TEMIIEpaTypa

2.2.2  |Buytpenuss sHeprus

2.2.3 Tennonepenaua kak crnoco® W3MEHEHHUS BHYTpPEHHEU
sHeprum  0e3  coBepmieHuss  paborel.  KonBekrws,
TEIUIONPOBOIHOCTD, U3TyUeHUE

2.2.4  |Konu4ecTBO TEIJIOTHI.
YV ienbHas TemnoeMKocTh BelecTsa ¢: Q = CMAT

2.2.5 |YnenbHas TemnoTa mapooOpa3zoBanus L: Q = Lm.
V iesIpHas TEIUIoTa IUIaBieHus A Q =Am,
VY aenbHas TeII0Ta Cropanus TormBa q: Q = qm

2.26  |Dnemenrapmas pabota B TepMmoauHammke: A= PAV
Boeruucnenne pabotel mo Tpaduky mporecca Ha pV-
auarpaMmme

2.2.7  |IlepBbIit 3aKOH TEPMOTMHAMHUKHU:

le :AU12 + A12 :(Uz _U1)+A12.

Anna0ara:
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le =0= A12 :Ul_UZ :_AU12

2.2.8  |Bropoii 3akoH TepmoanHamuku. HeoOpatumsie nmporeccol
2.2.9 [Tpunnune! aectBus TenaoBbix MamuH. KIT/I:
n — Asa KT QHarp - onn — 1_ onn
QHar‘p QHar‘p QHarp
2.2.10 |Makcumansnoe 3Hauenue KI1JI. Iuxn Kapno:
max n = T.IKapHo = o = 1_ =
THarp THarp
2.2.11 |VYpaBuenue termnoBoro 6amadca: Q1+ Q2+ Qs+ ...=0
3 SJIEKTPOAMMHAMUKA
3.1 SJIEKTPUYECKOE T1OJIE
3.1.1 DJIeKTpU3aldsl TE€l U €€ TMPOSBICHUA. IICKTPUYECKUN
3apsia. JBa Bupa 3apsana. DNeMEHTapHBIN 3JIEKTPHUYECKUN
3aps. 3aKOH COXPaHEHUS JECKTPUIECKOTO 3apsiaa
3.1.2 B3aumopelictBue 3apsignoB. ToueuHble 3apsijabl. 3aKOH
Kymnona:
B OJHOPOJHOM  BEIIECTBE C  JUAJIEKTPUUYECKOU
IPOHUIIAEMOCThIO €
B A P S 1 R o
F=k = =
er 4nee, r
3.1.3 Onektpuueckoe mnone. Ero pgedcTBue Ha 3JEKTpUYECKUE

3apsIbl
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3.1.4

- F
HanpskeHHOCTB HIeKTPHUECKOTro Tos: E = :
qnpoﬁnmﬁ

a

Hone Touyeunoro 3apsina: E, =k 7

—

OZHOpPOIHOE none: E =const.

KapTI/IHBI JIMHUU HaIIPSAKCHHOCTH 3TUX noJjeu

3.1.5

HOTCHL[I/IaJIBHOCTB AJICKTPOCTATUUCCKOTO ITOJIA.

Pa3HOCTB MNOTCHIINAJIOB U HaHpH}KeHI/IC:
Aiz :q((Pl_(Pz) :_qA(P: CIU .

HOTGHIII/IaJIBHaSI OHCPIUA 3apsAna B IJICKTPOCTATHUYCCKOM

I10JIC.
W=qo,
A=—-AW

W
[ToreHuman 3neKTpoCTaTUYECKOro moJst: ¢ = —.

q

CBs3p HAIIPAKCHHOCTH IIOJIAA B Pa3HOCTHU IIOTCHIHAJIOB JJIA

OJTHOPOJIHOTO 3JIeKTpocTaTrdeckoro mojst: U = Ed

3.1.6

[IpuHIMI CyNIepnO3ULNU ATEKTPUYECKUX TTOJIEH:

— —

E=E +E,+.., 0=0,+¢,+...

3.1.7

[IpoBOAHMKK B 3JEKTPOCTATHUECKOM TOJie. Y CIIOBUE
r
paBHOBECHS 3apsAJIOB: BHYTPU MNPOBOJHUKA E — (), BHYTPU U

Ha IIOBEPXHOCTHU MTPOBOHKKa P = const
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3.1.8 | usnextpuku B AIEKTPOCTATUYECKOM T0JIE.
JlusnexTpuyeckas MPOHUIIAEMOCTD BelllecTBa €
3.1.9 9
Konpencarop. DIeKTpoeMKOCTh KoHgeHcaropa: C = TE
€€,S
DIEKTPOEMKOCTH INIOCKOr0 KoHaeHcaropa: C = 4 eC,
3.1.10 |[TapamnenbHOE COENMHEHUE KOHIEHCATOPOB:
qg=0q1tQ2t ..., U =U,= .., Cnapann =C1+Co+ ...
[TocnenoBaTenpHOE COEUHEHNUE KOHICHCATOPOB:
1 1 1
U=U;+Ux+ .., g=Qq2=..., g——l-l-c—z—i-...
3.1.11 |Dneprus 3apsIKEHHOT O
QU CU* ¢°
kouaeHcaTopa: W, = ——= =—
A p c 2C
3.2 3AKOHBI [IOCTOSAHHOI'O TOKA
3.2.1 Aq
Cuna Toka: | =— . [loctostHubIl TOK: | = const
At At—0
J{ns moctosHHOTO TOKA q = It
3.2.2 | YcnoBus CymiecTBOBaHUS DJIEKTPUUECKOTO TOKA.
Hanpsixenne U u 9J1C E
3.2.3 U
3axon Oma juis yuactka nenu: | = R
3.2.4 | DnexkTpuyueckoe CONPOTUBJICHUE. 3aBUCHUMOCTD

COMMPOTHUBJICHUA OAHOPOJIHOI'O IMPOBOAHKUKA OT €I0 AJIMHBI U
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ceueHus. Y IeIbHOE CONPOTHBJIEHHE BellecTBa. R = Pg

3.2.5

Acmpom—mx cun

Hcrounuku Toka. DJIC ucrounuka toka: E = .

BuyTpeHHee conpoTHBIEHUNE UCTOYHUKA TOKA

3.2.6

3akoH Oma st HONHOM (3aMKHYTOH) |
3

anekrpuueckor nemu: E = IR + I, T K

|-_E
OTKy/a Rt

3.2.7

Hapannenbﬂoe COCANHCHUC ITPOBOAHHNKOB!

1 1 1

I=lhi+L+..,U=U=.. —:_+R_+"'

niapasul 1 2
HOCJ’IGIIOB&T@JILHOG COCANHCHUC ITPOBOAHUKOB!

U=U+U+.. ., 1=hb=..,Riea=R1+ R+ ...

3.2.8

PaGota snextpuyeckoro Toka: A = [Ut.
3akoH JIxoyns - Jlenna: Q = I?Rt.

U2
Ha pesucrope R: Q=A=1°Rt = 1Ut :?t

3.2.9

AA

= =1u.
At At—0

MOHIHOCTB QJICKTPUICCKOI'O TOKA: P=

TermioBass  MOIIHOCTh, BBIAEJISIEMAs Ha  PE3UCTOpPE:
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P — AACT CHJI

MoIHoCTE HCTOYHHUKA TOKA: FE AL = El

At—0

3.2.10

CBOOO/IHBIE  HOCHUTENM  JJIEKTPUYECKUX  3apsIoB B
OpOBOAHMKAX. MexaHu3Mbl MIPOBOAMMOCTH  TBEPABIX
METAJUIOB, PAaCTBOPOB M PacIUIaBOB 3JIEKTPOJIUTOB, I'a30B.

[TonynpoBoaHuku. [1onynpoBOAHUKOBBIN A0

3.3

MAT'HUTHOE IIOJIE

3.3.1

MexaHnyeckoe BSaHMOHCﬁCTBHG MarHuToB. MarauTHoe

noine. Bekrop  marmuTHOM — MHAyKnuu.  IIpuHOUN

— —

CYIEPITO3UIIMKA MAarHUTHBIX nojieii: B=B, +B, +...

JlvHMM WHAYKOMM MarHuTHoOro moJisi. KaprtuHa nuHMM
VHIYKIUU MAarHuTHOT O oS OJIOCOBOT'O u

I'[OI[KOBOO6paSHOFO ITOCTOSHHBIX MaroHuTOB

3.3.2

OngpIT BpCTena. MarsuTHoOE 10JIe IMPOBOJHHUKA C TOKOM.
KapTI/IHa JIMHUHA HHAYKOUKX MArduTHOIO IIOJIA IOJIMHHOI'O
IIpsAMOro IIPOBOAHUKA n 3dMKHYTOT'O KOJBLCBOI'O

IPOBOJHUKA, KATYIIKHA C TOKOM

3.3.3

Cunia Amnepa, ee HalpaBJI€HUE U BEJIMYHUHA!

Fo = IBl sino, tpe O - yrom mexny HampaBneHuem

—

IIPOBOJHKKA U BEKTOPOM B

3.3.4

Cuna JlopeHuia, ee  HampaBlieHHE U  BEJIMYMHA:

—

Friop :‘Q‘UBsma, rae @ - yroa mMexmy BekTopamu U u B.
JIBuKeHue  3apsHKEHHOM  4aCcTHIbl B OJIHOPOJHOM

MAargouTHOM IIO0JIC

3.4

OJIEKTPOMAI'HUTHAS MHAYKINA
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3.4.1 [Totox  BekTOpa  MArHUTHOM 7 1 / B
AHIYKIUA: / lu/;
®=B,S =BScosa

3.4.2 SBnenue 3neKTpoMarauTHOM HHAYKIUU. IC uHAyKINN

3.4.3 3aKOH 3JIEKTpOMarHuTHOM nHaykuu dapanes:

| At At—0 t

3.4.4 OJAC uHAYKOIUM B  [PSIMOM \;; 1”-
IIPOBOHUKE JUTAHON 1, f/ \% >
JBIKYIIEMCST CO CKOPOCTBIO U / ol 7
MarHUTHOM I1o0Jie B:
‘Ei‘ =Blvcosa, rge © - yrom mexay BekTopoM B m
HOPMaJIbI0 N K IJIOCKOCTH, B KOTOPOM JIEKAT BEKTOPEI | u
U;ecmu | LB uolB,To ‘Ei‘:BIU

3.4.5 ITpaBuio Jlenna

3.4.6 ()}
NHaykTuBHOCTE: L = 7 ® =LIL
CamouHayKIus. OC

Al
CaMOMHIYKIIUH: Eqi=-L AL =—LI,
At—0

DHeprust MAarHUTHOTO TOJISI KATYIIKK ¢ TOKoM: W, = ——




87

3.5

OJIEKTPOMAI'HUTHBIE KOJIEGAHWA 1 BOJIHBI

3.5.1 KoneGarenpubiit  koHTyp. CBOOOAHBIC
‘ L
AJEKTPOMArHUTHHIE KoJIcOaHMsI B '[ ¢ |
UjeaIbHOM KOJeOaTeIbHOM KOHTYPE:
G (t) = Gya SIN (0L + @y )
I (t) =0, = 00, cos(ot+¢,)=1_,cos(ot+q,)
o T T =2nJLC ® L
opmyJjia loMcoHa: | =27 OoTKyga W ==/~ .
pMy. , OTKY, T LC
CBsi3p aMIIUTYABI 3apsjga KOHJEHcATopa C aMIUIUTYIOU
CWJIBI TOKa TPU  CBOOOJHBIX  BJICKTPOMArHUTHBIX
KOJIeOaHUsAX B UjcaTbHOM KoJieOaTeIbHOM
KOHTYPE: Opax =
3.5.2 |3akoH coXpaHEHUs HHEPTrUU B HJCATHHOM KOJIeOATEIHLHOM
KOHTYpE:
CU? LI* CuU’ L1?
+ = T — —M& — const.,
2 2 2 2
3.5.3 | BwiHyXAcHHBIC IIEKTPOMArHUTHBIE KoJieOanus. Pe3onanc
3.5.4 [lepemennsiii  TOK.  IIpom3BoacTBo, mepemaua u
NOTpeOJICHNE ICKTPUIECKON SHEPTUH
3.5.5 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH. B3anumHast opueHTanus
BEKTOPOB B AIIEKTPOMArHUTHOM BOJIHE B
Bakyyme: E1 B 1C
3.5.6 [xana AIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

QJICKTPOMAruduTHBIX BOJIH B TCXHHUKC U 6I)ITy
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3.6

OIITUKA

3.6.1

[IpsAMonMHEHHOE pacnpOCTpaHEHUE CBETAa B OJHOPOLHOM

cpene. Toueynbit uctoyHuk. Jlyu cera

3.6.2

3aKOHBI OTpaXkeHHs cBeTa. o =p B
a

S

3.6.3

HOCTpOGHI/Ie I/1306pa)I(CHI/Iﬁ B IIJIOCKOM 3CpPKaJIC

3.6.4

3aKOHBI IMPpCIIOMJICHHA CBCTA.
HpGJIOMJIeHI/IG CBCTa:
nsin a=n,sinf

AOCOJIFOTHBIHI moKa3aTellb

IMPCIIOMIICHUA:

c
n,=—.
v

abc

n

_2
n o,

OTHOCHUTEIBHBIN OKA3aTeIb MPEIOMICHHUS: Nor =

XoJ Jiydeu B mpu3Me.
CooTHOIIEHNE YacTOT W COOTHOILUIEHHWE JUIMH BOJH MpH
IIEpEexXoie MOHOXPOMATHYECKOrO CBE€Ta 4Yepe3 TPaHULly

paszelna IByX ONTHUYECKUX CPEN:

Vi =V, nlxl = n27‘2

3.6.5

[TonHOE BHYTpEHHEE OTPAKEHUE.

Ny<ny ny

[IpenenbHpIl  yroa  MOJIHOTO

BHYTPEHHET'0 OTPaKEHUS:

. 1 n,
sina,,, =—=-—*=
nl

OTH




89

3.6.6 |CoOuparomue M pacceuBarollde JHUH3bL. TOHKas JIMH3A.
@DOKyCHOE pacCTOSHHME M ONTHYECKas CHJia TOHKOU
1
muase: D=—
F
o S
3.6.7 @opmysia TOHKOW JIMH3BI: d
/
1 1 H F
—_t—=—
F NNy #
YBenuueHue, 1aBaeMoe JTMH30M: d
h |f
bl
H d
1
D<0=F=—<0
D H
B cnyuae pacceuBaroiieit JMH3bI:
h |f
=—-= u <1
H d
3.6.8 | Xoxm myda, mpoOIIEAIIEro JIMH3Y MO IMPOU3BOJIBLHBIM YIJIOM
K ee IJIaBHOM onTuyeckor ocH. IlocTpoeHnne m3o0OpakeHui
TOYKHM U OTpe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIINX
JMH3aX U UX CUCTEMAX
3.6.9 @doTtoanmapar Kak onTUYeckuil mpubop. I[maz  kak
ONTUYECKAs] CUCTEMA
3.6.10 |HuTtepdepentus cBeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS

HAOJTFOICHHUSI MaKCHMyMOB " MUHAMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JBYX CHH(pA3HBIX

KOI'SpCHTHBIX NCTOYHHKOB!

A
MAaKCUMyMBI - A = ZmE, m=0,+/-1,+/-2, +/-3, ...,
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A
MHHUMYMBI - A=(2m +1)E, m=0, +/-1, +/-2, +/-3, ...

3.6.11 |[udpakums csera. JudpaknuoHHas pemieTka. YcCioBHE
HAOMIOJEHUS TJABHBIX MAaKCUMYMOB IIpU HOPMaJbHOM
naJeHU MOHOXPOMAaTHYECKOr0 CBETa C JUIMHOW BOJIHBI A
Ha peleTKy ¢ nepuoaom d:
dsing, =mh, m=0, +/-1, +/- 2, +/- 3, ...

3.6.12 | Qucnepcus cBera

4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU Y AJIN3M

41.1 ['unore3a M. Ilnanka o kBanTax. ®opmyina [lnanka: E=hv

4.1.2 hc
doTonsl. DHeprus portona: E=hv= oo pc.

" .p-E_fw_h
MITYJIbC (pOTOHA: c ¢ x

4.1.3 ®oroadpdexr. Onwvitet AI.  CrometoBa.  3aKkoHBI
dotorddexra

4.1.4 | VYpaBuenne DuHmTeHa s Gorodddekra:

ECpOTOHa = ABLIXOZ[a + EKI/IH maxy
hc
E =hv=—
rac (horona }\‘ y
hc mo?>
A\amxoz{a = thp = }\‘_1 EKI/IHmaX = Umax = eU3arl
Kp 2
4.1.5 JlaBnenne cBera. JlaBiaeHwe CcBeTa Ha IOJHOCTBIO
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OTPAXAIOIIYyI0  IOBEPXHOCTb M Ha  IIOJHOCTBIO

IMOrJIOMAOITYIO IMTOBEPXHOCTD

4.2

OU3NKA ATOMA

421

[InaneTapHas Mozaenb aToMa

4.2.2

[Toctynarel bopa. U3nydyenue u noriomeHue GOTOHOB MpH

Nepexo/ie aToMa C OJTHOTO YPOBHS SHEPTUU Ha IPYTOM:

hv,, =1 —|E, ~ E,|
A

mn
mn

4.2.3

JIuHeyaTelie CIIEKTPHI.
CriekTp ypOBHEW dHEPIHH aToMa BOAOPOJA:

-13,6 3B
En :—21 n= 11 2’ 3’ e
n

4.3

OU3NKA ATOMHOTI'O AJ1PA

43.1

Hyxnonnast mogens simpa I'eizenbepra - MBanenko. 3apsn

sapa. MaccoBoe yuciio sapa. M3ororsl

4.3.2

PammoakTUBHOCTE.

Anbda-pacman: 7 X =7, Y + ;He.
bera-pacnan.

Dnextponnsii B-pacman; X -5, Y + e+,
Tosutponnsii B-pacman: 5 X -5, Y +6+v, .

'amma-uznyuyenue
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4.3.3 _t
3aKoH paJIMOAKTUBHOTO pacnaaa: N (t) =N,-27-

HYCTB m - Macca PaaAruOaAKTUBHOTI'O BCIICCTBA.

t
Torna m(t)=m,-2 7

4.3.4  |Snepuble peakuuu. JleneHrue U CUHTES AJIEP

4. TemaTn4yeckoe NJIAHMPOBaAHUE.

10 xaacce
Neo | rema, conepxanne KonnuecTBo | DNEKTpOHHbBIE
4acoB oOpa3zoBaTeIbHBIC

pecypchl

1 [(Pasgen 1. dusmka mW MeTOABI | 2 ®usmka 10-11 knacc

HAYYHOT O MO3HAHUSA Or'AOY ATIO

«AxanemMus
MuHnpocBeleHus
Poccun»

dusuka 10-11 knaccel

'AOY BO MI'TIY

bubnmnorexa MOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
OJIMMITHAIA
IITKOJIBHUKOB

https://vos.olimpiada.ru



https://vos.olimpiada.ru/

93

11| ®u3uka ®u MeTOAbI HAYYHOIO | 2

MO3HAHMS
du3ruka — Hayka O MPUPOJE.
Hayunble METO/IbI TIO3HAHUS
OKPYKAIOIIETO MHpa. Posb

AKCIIEPUMEHTAa U TEOPUHM B IIpOLECCE
MO3HAHUS MPUPOABL. DKCIEPUMEHT B
buzuke. MonenupoBanue
bu3UYEeCKUX SIBICHUI M TPOIIECCOB.
Hayunbie runoressl. ®dusznueckue
3aKOHBI U TEOPHH. ['panu1br
IIPUMEHUMOCTH bu3nIeCKux
3aKOHOB. [IpMHIUII COOTBETCTBUS.
Ponp u MECTO buzuKu B
dbopmupoBaHUU COBPEMEHHOM
HAay4HOU KapTHUHBI MHpa, B

MIPAKTUYECKOMN AESITEIbHOCTH JIFOJIEH

XapaKTepHCTHKA OCHOBHBIX BUJIOB JICSITEIIHHOCTH 00YyUaIOMIUXCS

N3yyenne HaydyHbIX (IMOUPHUYECKUX M TEOPETHUUECKHX) METOJIOB IO3HAHUS
okpyxatomero mupa. OO0CyXeHrue IPaHUl] MPUMEHUMOCTUA (PU3NYECKUX 3aKOHOB
Y TEOPUHU.

PaGoTa B rpymnme no moaroToBKe KOPOTKUX COOOIICHUI O POJIN U MecTe (QU3HUKHU B
HAyKe U B MIPAKTUYECKOMN JESITEIIbHOCTH JIIOACH.

JleMOHCTpaIusi  aHAJIOTOBBIX M NHU(POBBIX  H3MEPHUTEIBHBIX  MPUOOPOB,
KOMITBIOTEPHBIX TATYUKOB.

OcBoeHue OCHOBHBIX MMPUEMOB paboThI ¢ U(PPOBOii TabopaTopueit o Gpusnke

2 | Pazgen 2. MexaHuka 18 dusuka 10-11 kmacce
OI'AOY AIIO

«Axanemns
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MuHnpocBeeHus

Poccuny

dusuka 10-11 xmaccsl

['AOY BO MI'TIY

bubmmorexa MOIL
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
oJIMMIHaaa
IIKOJIBHUKOB

https://vos.olimpiada.ru

2.1

Kunemaruka

MexaHnueckoe IBUKEHHE.
OTHOCUTENBHOCTh ~ MEXaHUYECKOTO
JIBIDKCHUS. Cucrema oTcuéTa.
Tpaekropus. ITepememienue,
CKOPOCTh (cpenusis CKOPOCTB,
MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaTepuaJbHONM TOYKH, UX TMPOEKIINU
HAa OCH  CHUCTEMbl  KOOpAMHAT.
Cnoxenue nepeMeIeHH u
CIOKEHUE CKOopocTer. PaBHOMepHOE
U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBwxeHune. ['papuku 3aBUCUMOCTH
KOOpAWHAT, CKOPOCTH, YCKOpPEHHUS,

IIyTH U MEPEMEUICHHS] MAaTePUAIBHON



https://vos.olimpiada.ru/

95

TOYKM OT BpemeHu. CBoOoaHOE

najicHue. YCKOpeHHe CBOOOIHOTO

najgcHusl. Kpuonuneiinoe
JIBUJKCHHUEC. JIBHKEHHE
MaTepHualbHON TOYKH o

OKPYKHOCTH C THOCTOSSHHOW  TIO
MOZYIIIO CKOPOCTBIO. Yrnosas
CKOpPOCTb,  JMHEHWHAs  CKOPOCTb.
Ilepuog u dacrora oOpauieHUs.
[leHTpOCTpEMUTENBHOE  YCKOPEHHUE.
TexHnueckue yCTPOMCTBA 151
IIPAKTUYECKOE IIPUMEHEHHUE:
CIIUJIOMETpP, JBWKEHUE CHapsJIOB,

OCITHBIC 1 peMéHHLIG nepeaadu

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIHbHOCTH 06y‘IaI-OH_II/IXCSI

[IpoBeneHne HKCHEPUMEHTA: W3YyYEHHE HEPABHOMEPHOTO JBUKEHHSI C LEIbIO
ONpENIECNICHUs] MTHOBEHHOM CKOpPOCTH; UCCJIEAOBAaHUE COOTHOUIEHUS MEXKIY
OyTSIMU, TPOWJEHHBIMU TEJIOM 3a IIOCJEAOBATEIbHBIE PaBHBIE IPOMEKYTKH
BPEMEHHM NIPU PABHOYCKOPEHHOM JABMKEHHHM C HAaudalbHOW CKOPOCTBIO, paBHOMU
HYJII0; MU3YYEHUE NBW)KEHUS IIapUKa B BA3KOW >KUAKOCTH; U3YYEHUE JIBUKECHUS
TeNa, OPOIIEHHOTO TOPU3OHTAIIBHO.

OObsiCHEHHE OCHOBHBIX MPHUHIIUIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB, TAKUX
Kak: CIHMJOMETP, LENHbIE U PEMEHHBIE NEpeadd ABWKECHUS;, W YCIOBUM HX
0€30MacHOr0 MCTOIL30BAHUS B TIOBCETHEBHOM JKU3HH.

Pemiennie pacu€THbIX 3alad C SIBHO 3aJaHHOM (DU3UYECKOW MOJENBIO0 C
MCITOJIb30BAaHUEM OCHOBHBIX (POPMYIT KHHEMATHKH.

[TocTpoenne m aHanm3 rpauKOB 3aBUCUMOCTEH KHMHEMATHYECKHX BEIUYUH OT
BPEMEHH JIJI1 pABHOMEPHOTO U PABHOYCKOPEHHOTO MPSIMOIMHEUHOTO IBUKEHHUS.

Pacno3naBanue Qpuznueckux sSBICHUN B YUEOHBIX ONBITAX U OKPYKAIOIICH HKUZHHU:
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pPaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUYKEHUE, CBOOOIHOE
najieHue Tell, JBUKEHUE IO OKPYKHOCTH.

OnucaHue MEXaHMYECKOr'o0 JBUKEHUS C MCHOJb30BaHUEM (PU3NYECKUX BEIUMYMH:
KOOpJMHATA, yTh, IEPEMEIICHHE, CKOPOCTb, YCKOPEHHE.

PaGora B Trpynmax mpu IUIAHUPOBAHHUM, TMPOBEACHUM U HHTEpIpETaluu
pPE3yJIbTATOB OMNBITOB M AHAJIW3E JOMOJHUTENbHBIX UCTOYHUKOB MH(POPMALMH 10

TEMC

2.2 | JluHamMuKa 7

[MpuHnun OTHOCUTEJIbHOCTH
lNamunes. Ilepswiii 3akoH HeroToHAa.
NuepumnanbHble CUCTEMBI OTCUETA.
Macca tema. Cuna. IlpuHuun
CyIepno3unuu cuil. BTopoil 3akoH
HprotoHa mima maTepuanbHOW TOYKH.
Tperust  3akoH  HproToHa — mist
MaTepuaIbHbIX TOYEK. 3akoH
BCEMHUPHOTO TATOTEHUS. Cuia
Tsokectd.  IlepBas ~ kocmuyeckas
ckopocTh. Cuna ynpyroctu. 3akoH
I'yka. Bec Ttena. Tpenume. Bupasl
TpEeHUSA (okos, CKOJIbYKECHUA,
kaueHus). Cuma Tpenusa. Cyxoe
TpeHue. Cuina TpeHUs! CKOJIbKEHUS U
cwia TpeHus mokos. KoaddunueHnt
TpeHusi. Cuila CONpOTUBIEHUS MPHU
JBW>KEHUHU TeJla B IKUJKOCTU WU
rase. ITocrynarensHoe 51
BpaIllaTeIIbHOE JBH>KEHHE

a0COMIOTHO TBEPAOTO Tena. MOMEHT
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CUJIbl OTHOCUTEIIBHO OCH BPAILCHMUS.
IInmeyo cumel. YciloBUS PaBHOBECHS
TBEPIOIO Tena. Texunueckue
yCTpPOMCTBA 51 IIPaKTUYECKOE
IPUMEHEHHE: MOAIINITHUKH,
JBUKCHHE HCKYCCTBEHHBIX
CITyTHUKOB

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOH_II/IXC$[

CpaBHEHME MacC B3aMMOJICHCTBYIOMINUX TEN.

N3yueHne 3aBUCMMOCTH CWIIBI YIIPYTOCTH OT Jie(popMaIiuu; CpaBHEHUE CHJI TPESHUSI
MOKOSI, KAUCHUSI U CKOJIBKEHMUSI.

OObsicHEHHE HEBECOMOCTH.

[IpoBeneHne HKCIEpUMEHTA: MCCIENOBAHUE 3aBUCHMOCTH CHUJI  YOPYTOCTH,
BO3HUKAIONINX B MPYXWHE U PE3UHOBOM 00pasile, oT ux AehopMalvu; U3ydeHHe
JIBUKEHUST OpycKa MO HAKJIOHHOM TUIOCKOCTH; UCCIEOBaHUE YCIIOBUN paBHOBECHS
TBEPIOTO TENa, UMEIOIIETO OCh BPAIICHUS.

OObsicHeHUE ocoOeHHOCTe! PaBHOMEPHOT'O u PaBHOYCKOPEHHOI'O
NPSIMOJIMHEHHOTO  JIBIDKEHMs, CBOOOJIHOTO TAaJCHUS TeJN, JBIKEHUA TIO0
OKPY’KHOCTH Ha OCHOBE 3aKOHOB HpIOTOHA, 3aKOHA BCEMUPHOI'O TATOTEHUS.
OObsiCHEeHE OCHOBHBIX MPUHIIMIIOB JICWCTBHS MOAMIUITHUKOB M X MPAKTUYECKOTO
IIPUMEHEHHS.

OObsicHEeHUE TBMKCHHSI NICKYCCTBEHHBIX CITyTHUKOB.

Pemenue pacy€THBIX 3amad ¢ SBHO 3aJaHHOW (U3MYECKOW MOJIETBI0 C
MCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYJT TMHAMHUKHU.

PacriozHaBanme HpU3M4ECKUX SBICHUN B yU€OHBIX OMBITAX U OKPYKAIOMIEH KU3HHU:
VHEPLUS, B3aUMOICHCTBUE TEIL.

Ananu3 (U3MYECKUX TIPOIECCOB W SIBICHWM C WCIOIH30BAHUEM 3aKOHOB U
MPUHIIUIIOB: 3aKOH BceMupHorotarorenus, I, II u III 3akonsl HeroTOHA, nMpuHIUI

CYHICPIIO3NIHH CUJI, IIPUHIOUII PABHOIIPABHOCTH MHCPIUAIBbHBIX CUCTCM OTCU€Ta
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2.3

3aKkoHbI COXpAaHCHUHA B MEXaHUKE

NmMnynsc  maTepuanbHOM  TOYKHU
(Tema), CHCTEMBI  MaTepHUAIbHBIX
ToueK. VIMIynbc CHIIBI U M3MEHEHHE
UMITyJbca Tella. 3aKOH COXPaHEHUs
UMITyJbca. PeakTHBHOE JBUKCHHE.
Pabota cmiapl. MOIIHOCTE CHIIBL
Kunernueckast DHEPTHsI
MaTepualibHOM TOYku. Teopema 00
U3MEHEHUN KWHETHYECKOH DHEpPTHH.
[ToreHnmanpHast DHEPTHSL.
[loreHuManbHAsE DHEPTHS  YIPYTO
nedopMUPOBAHHOM IPYKUHBI.
[loreHumansHast ~ JHEprust  Teja
BOJIN3H IOBEPXHOCTH 3emun.
[ToreHumanbHbIe u
HEeMOoTeHIMalbHble  cuibl.  CBs3b
paboThl HEMOTEHIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON 3HEpPIruu
CUCTEMBbI TeJ. 3aKOH COXpaHEHHUS

MEXaHUYECKOW SHEPTUU. YINPYTHE H

HEYIpyTrue CTOJIKHOBEHHSI.
TexHnueckue YCTpPOMCTBA 51
IPAKTUYECKOE MIPUMEHEHHUE:
BOJIOMET, KOIED, MPY>KUHHBIA

IMHUCTOJICT, IBHIKCHUC PAKCT

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIbHOCTH 06yanomec;1

[IpoBeneHre dKCIEpUMEHTa: U3ydYeHHEe a0COIFOTHO HEYPYTOro yiapa ¢ MOMOIIbIO

ABYX OJHMHAKOBBLIX HHTAHBIX MAsATHHKOB, HCCICIOBAHHC CBiA3HU pa6OTI>I CHJIBI C
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M3MEHEHUEM MEXAaHWYECKOM IHEPruU Teja Ha MPUMEPE PACTSIKEHUS] PE3UHOBOTO
KIyTa.

OrneHka aOCOIOTHBIX U OTHOCHUTEJIHLHBIX MOTPEIIHOCTEH M3MEPEHUN (PU3HMUECKUX
BEJIMYMH.

Pemenue pacy€THbIX 3a7ad € SBHO 3aJaHHOW (U3MYECKOW MOJIENBI0 C
WCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (OpMysn JWHAMUKA W 3aKOHOB
COXpaHEHHS.

Pemienne kaueCTBEHHBIX 3aJlad C OMOPOMl HA U3yUYEHHBIE B pazneiie «MexaHuka»
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS.

Onrcanre MEXaHUYECKOT'0 JIBHXKCHHS C MCIOJIb30BaHHEM (U3UYECKUX BEJIWYWH:
UMITYJIC Teja, KHHETHUYECKasi SHEPrusi, MOTEHIIMAIbHAs SHEPrUsi, MEXaHU4eCKas
paboTa, MEXaHMYECKask MOIIIHOCTb.

AHanu3 (U3WYECKHX TMPOIECCOB M SIBJIGHUM C HCIOJIb30BAaHUEM 3aKOHA
COXpaHEHHSI MEXaHUYECKOW SHEPrUH, 3aKOHA COXPAHEHUS UMITYJIbCA.

OObsicCHEHME OCHOBHBIX TPHUHIMUIIOB JEHCTBUS M TMPAKTHUYECKOTO0 MPUMEHEHHUS
TEXHUYECKUX YCTPOMCTB, TAKMX KaK: BOAOMET, KONEP, NIPYKUHHBIN MTUCTOJIET.
OObsicHEHUE JBM)KEHHS PAaKeT ¢ OMOPOil Ha M3yueHHbIE (U3HUYECKHE BEJIMYUHBI U
3aKOHbI MEXAHUKH.

Hcnonb3oBaHue Mpu MOATOTOBKE COOOIIEHUN O MPUMEHEHUU 3aKOHOB MEXaHUKH
COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHUH JUIsl TMOWCKA, CTPYKTYPUPOBAHMS,
WHTEPIpPETAllMd U TPEACTaBiIeHUs UHPOpPMAIMH, KPUTHUECKHN  aHAIH3
MoJiy4aeMon nHpopMaIuu.

IIpoBeneHre KOCBEHHBIX M3MEPEHUM, MCCIICIOBAHMN 3aBUCUMOCTEH (HU3MUICCKUX

BCJIMYHKH, ITPOBCPKA IIPCAIIOKCHHBIX IT'MIIOTE3

3 | Paznen 3. MoJekyasipuas ¢usuka | 24 ®usuka 10-11 kimacc
U TEPMOJAMHAMUKA OPI'AOY HAI10
«AxageMus
MuHnpocBeeHus
Poccumn»
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duzuka 10-11 xmaccsl

['AOY BO MI'TIY

bubmmorexa MOII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
oJIMMIHaaa
IIKOJIBHUKOB

https://vos.olimpiada.ru

3.1

OcHoOBBI MOJIEKYJISIPHO-

KHHETHYeCKOH TeOpHH

OcHoOBHbIE MOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU
U HUX ONbBITHOE O0OOCHOBaHHE.
bpoynosckoe nBmwxenue. uddysusi.
Xapakrep JIBUKCHUS 51
B3aUMOJICHCTBHSI YaCTHUIl BEILECTBA.
Moaenu CTpOEHHS Ta30B, KUJIKOCTEH
U TBEPIABIX Tel U OOBACHEHUE
CBOWCTB BEILECTBA HAa OCHOBE 3THX
mozened. Macca wu pasmepsl
Monekysn. KomuyectBo Beniecrtsa.
[Tocrosnnas Asoragpo. Temnosoe
paBHOBecue. Temmeparypa u €€
mmepenue. Illkana  temmepatyp

Llenbcus. Mojenb uaealbHOrO Tasa.
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OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUU UACAIBHOIO
raza. AOcodIOTHas Temmeparypa Kak
Mepa CpelHen KUHETUYECKOU
SHEPruM  TEIUIOBOIO  JBUIKEHUS
yactul, rasa. lllkama Ttemmnepatyp
KenbBuHa. ["a3oBbIe 3aKOHBI.
VYpaBHeHue MenneneeBa—
Knaneitpona.  3akon  [lanpToHa.

I/I3OHpOII€CCI)IB nacaJibHOM Tr1a3€ ¢C

MOCTOSIHHBIM KOJINYECTBOM
BEILECTBA. ['padpuueckoe
IpPEACTaBICHUE U30IPOLECCOB:
u30TepMa, M30X0pa, u3obapa.
TexHuueckue YCTPOUCTBA 51
PaKTUYECKOE MIPUMEHEHHUE!

TepMoMETp, OapoMeTp

XapaKTepuCTHKAa OCHOBHBIX BUJIOB JICITCIIBHOCTH 00 YyJarOITUXCS

[IpoBeneHne 3KCIEpUMEHTA: ONPEIETIEHUE MacChl BO3lyXa B KJJaCCHOM KOMHATe Ha
OCHOBE M3MEpeHUN 00bEMa KOMHATHI, TABJICHHUS U TEMIIEpaTyphbl BO3yXa B HEH;
HCCIIEIOBAHNUE 3aBUCUMOCTH MEXy IMapaMeTpaMu COCTOSIHUSL Pa3pe:KEHHOIO rasa.

Ornenka aOCOMIOTHBIX M OTHOCUTEIBHBIX MOTPEITHOCTEH M3MEpeHUl (Pu3ndecKux
BEJINYUH.

OObBsicHEeHHE OCHOBHBIX MPUHILMUIOB JEHUCTBUH TepMoMeTpa M OapomeTpa U
yCJIOBUH UX 0€30MaCHOI0 MCMOJb30BAaHUS B TIOBCETHEBHOM )KU3HH.

PacrioznaBanme GpU3M4ECKUX SBICHUN B yU€OHBIX OMBITAX U OKPYKAIOMIEH KU3HHU:
b dy3us, OpOyHOBCKOE ABUKECHUE.

Onuvcanve TEIJIOBBIX SBJICHUM C HCHOJb30BAaHUEM (PU3NUECKUX BEJIMYMH:

JaBJICHHUC Ta3a, TCMIICpaTypa, CpCAHAAd KHHCTHYCCKAs OHCPIusd XaOoTHYCCKOI'O
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IBW)KCHUS MOJIEKYJI, CPEXHEKBAAPATUYHAs] CKOPOCTHh MOJIEKYIL.
AHanuz (uznueckux MpoIeccoB U siBleHHWM ¢ ucnoib3oBaHueM MKT, razoBbix
3aKOHOB, CBSI3U CPEAHEH KMHETUYECKOM IHEPIUU TEIJIOBOI'O ABUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIepaTypou.

Pemenue pacy€THbIX 3a7ady € SBHO 3aJaHHOW (U3MYECKOW MOJENbI0 C
UCIOJIb30BaHUEM OCHOBHBIX nosioxkeHni MKT, 3akoHOB 1 hopMys MOJIEKYIISIpHOM
(pu3nKH.

PaGora B Trpynmax Tmpu IUTAHUPOBAHUM, TPOBEACHUM M HHTEpIpETaluu

PE3YIAbTATOB OIBITOB W AHAJIN3C JOIIOJIHUTCIBbHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I 10

TEME
3.2 | OcHOBBI TEPMOAMHAMUKHT 10
TepMmoguHamuyeckas cucTeMa.
BuyTtpennsis SHEpPrus

TEPMOANHAMUYECKON  CUCTEMBI U
crocoOwl e€ u3menenus. Konruecto
TEIUVIOTBI W pabora. BHyTpeHHss
SHEPIrusi OAHOATOMHOTO HECATBHOTO
rasa. Bunnr TEIUIONEPEIAUM :
TEIJIONPOBOIHOCTb, KOHBEKIIHS,
U3NlydeHue. Y aenbHas TeI0EMKOCTh
BelecTBa. KonnuecTBo TenaoTsl Ipu
TeIuIonepeaaye. [Tonsitue 00
aguabatHoM  mporecce.  IlepBbrit
3aKOH TepMoAnHaMuku. [Ipumenenune
NEPBOTO 3aKOHAa TEPMOJUHAMHKU K
M30MPOLIECCAM. I'paduueckas
VHTEpIIpETals paboThI rasa.
Bropoii 3akOH  TEpPMOAMHAMUKH.

Heob6patumocTs MIPOLECCOB B
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[IPUPOLE. Termnosele MallWHBI.
[IpyHUMOBI ~ EUCTBUA  TEIUIOBBIX
MmaiuH. [IpeoOpa3oBanus sHEpPruu B
TEIOBbIX MamuHax. Koadduuuent
IIOJIC3HOTO  JEWCTBUsS  TEIUIOBOU
MammHbel. [ukn Kapuo wu  ero

KOA(PUIIMEHT TMOJE3HOTO JEHCTBUS.

DKOJIOTUYECKHE po0IeMbl
TEIIOIHEPTreTUKH. Texuuueckue
yCTpOICTBa u MPaKTUYECKOE
IpUMEHEHHE: JIBUTATEIb

BHYTPEHHETO CropaHusi, OBITOBOM

XOJIOAUJIIbHUK, KOHAUITUOHED

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCILHOCTH O6Y‘I&IOIHHXC$I

[IpoBeneHne d3KCIEpUMEHTA: U3MEPEHHUE YIEIIbHON TEIJIOEMKOCTH BELIECTBA.
Onenka aOCOMIOTHBIX M OTHOCUTEIBHBIX MOTPEIIHOCTEN M3MepeHuid (hU3HUecKuX
BEJIUYMH.

N3yuenne wmopenel mapoBOW TypOWHBI, JBUTATeIs BHYTPEHHETO CrOpaHMS,
PEaKTUBHOIO JIBUTATEIIA.

OObsiCHEeHHE TPUHIIMIIOB JIEUCTBHS M YCIOBUH OE€30MaCHOTO HUCIOJIb30BAHUS B
MOBCEAHEBHON  KW3HW  JIBUTATENsl  BHYTPEHHErO0  CrOpaHus, OBITOBOTO
XOJIOJWJIBHUKA, KOHIUIIMOHEPA.

Onucanue CBOKMCTB TeNl W TEIUIOBBIX SBICHHM C WCIIOJB30BAaHUEM (U3HUUESCKUX
BEJIMYMH: JABJICHHE Tra3a, TEMIEpPaTypa, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, pabora rasa.

Pemenue pacy€THBIX 3amad ¢ SBHO 3aJaHHOM (QHU3UYECKOM MOJENBI0 C
WCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB W (OpPMYJT MOJEKYISIpHOW (U3UKA U
TEPMOJIMHAMHUKHU.

Pemenne KadyeCTBEHHBIX 3agady C OHOpOfI Ha HM3Y4YCHHBIC B Ppas3aciic
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«MonexkynspHasg ¢u3uKka U TEPMOJUHAMUKA

(uznueckue sIBICHHUS.

3aKOHbI, 3aKOHOMCPHOCTH U

PaGora B rpymnmax mnpu aHajau3€ AOMOJHHUTCIIBHBIX MCTOYHUKOB I/IH(I)OpMaI_II/II/I I10

TEMC

3.3

AFpeFaTHbIe COCTOAHUSA BeIIeCTBA.

dDa3oBble NePexoabl

[TapooOpa3oBanue u KOHJEHCALUS.

Ucnapenne u xunenue. AGCOMOTHAS

u OTHOCHUTEJIbHAs BJIaKHOCTbD
BO3/yXa. HacrwimieHubrii nap.
VY enbHas TEeIIoTa
napooOpa3oBaHHUsI. 3aBUCHUMOCTbD

TeMIEpaTypbl KATICHUS OT JaBJICHUS.
Teépnoe Tteno. Kpucrammmueckue u

amopduble  Tema.  AHHU3OTPONUS

CBOMCTB KPUCTAJIJIOB. Kunkue
KPUCTAJLIBI. CoBpeMeHHBIE
MaTEPHUAIBI. [LmaBnenue 51

KpUCTaJUTA3anus. Y IeJIbHasl TEIUIOoTa
IIaBJICHUSL. CyOnumarnus.

VYpaBHeHue  TermoBoro  OajaHca.

TexHnueckue YCTpPOMCTBA 51
IIPAKTUYECKOE MIPUMEHEHHUE:
TUTPOMETP u MICUXPOMETD,

KaJIOPUMCETP, TCXHOJIOI'MH ITOJTYUYCHHA
COBPCMCHHBIX MATCpHalIOB, B TOM
qHCJIC HaHOMAaTCpHUalioB, "

HAaHOTCXHOJIOTHHN

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIbHOCTH OGy‘-IElIOHII/IXCH
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[IpoBeneHne 3KCIEPUMEHTA: U3MEPEHUE OTHOCUTEIBHOM BIAXKHOCTH BO3AYyXA.
OrneHka aOCOMIOTHBIX U OTHOCHUTENBHBIX MOTPEHIHOCTEN M3MEpPEeHUI (Pu3nuecKkux
BEJIMYUH.

N3yueHne CBOMCTB HACHIIIIEHHBIX TAPOB, CIOCOOOB U3MEPEHHUS BIAKHOCTH.
HaGmtonenue kumeHWss TpU MOHM)KEHHOM JaBJICHWU, HAarpeBaHWs M TUIABJICHUS
KPHUCTAJUIMYECKOTO BEIIECTRA.

OOBsiCHEHHE TPUHIUMIIOB JICUCTBUS M YCJIOBHM O€30MAaCHOIO HCIOJIb30BAHUS B
MOBCEJHEBHOM )KU3HU TUTPOMETPA, ICUXPOMETPA, KATIOPUMETPA.

N3ydyeHne TEXHOIOTUN TOJIYy4YEHUS COBPEMEHHBIX MAaTE€pUaIOB, B TOM YHCIIE
HAaHOMAaTEPHUAJIOB.

Pemennie pacu€THhIX 3aJady C SBHO 3aJaHHOM (U3UYECKOW MOJCIBIO C
UCITIOJIb30BAaHUEM YPaBHEHMsI TEIJIOBOTO OanaHca.

Penienne kaueCcTBEHHBIX 3a/1a4 C OMOPOM HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKHE SBJICHUS 110 TEME.

Pacno3naBanue Gpuznueckux sSBJICHUN B YUCOHBIX ONBITAX U OKPYKAIOIICH KU3HMU:
nedopmanmsi TBEPABIX TeEJ, HArpeBaHUEe W OXJAKJICHHE TeJl, HW3MEHEHUE
arperaTHhIX COCTOSIHUM BEIIECTBA M 0OBSICHEHHWE MX Ha OCHOBE 3aKOHOB M (popMyI
MOJICKYJISIPHOU (PU3HKHU.

Hcnons3oBanne WHPOPMAITMOHHBIX TEXHOJOTHH IS TIOMCKA, CTPYKTYPHUPOBAHMUS,
UHTEPIPETAIMd W TPEACTaBiICHUS WH(OPMAIMKM TPH IMOATOTOBKE COOOIICHHUI O

MPUMEHEHUN 3aKOHOB MOJICKYJISIPHOW (U3UKU U TEPMOJAMHAMUKUA B TEXHHUKE H

TEXHOJIOTHUSIX

4 | Pa3nea 4. Di1eKTPOAMHAMHUKA 22 ®dusnka 10-11 knacc
OI'AOY AI10
«AxageMus
MuHnpocBeeHus
Poccumn»

duzuka 10-11 xmaccsl
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['AOY BO MI'TIY

bu6mmorexa MOII
https://uchebnik.

mos.ru/catalogue

Bceepoccuiickas
oJIMIHaaa
IKOJIBHUKOB

https://vos.olimpiada.ru

4.1

DJIeKTPOCTATHKA

10

DJNeKTpu3alus Tell. DJICKTPUUECKUU
3apsa.  JIBa BUIA DIEKTPUUYECKHUX
3apsaaoB. [IpoBOAHUKY, TUAIEKTPUKHU
u MOJTYyIPOBOAHUKH. 3aKoH
COXpAaHEHUSI JIEKTPUUECKOTO 3apsija.
B3aumopelictBue 3apsaoB.  3aKOH
Kynona. TodeuHbIli 3JIEKTPUYECKUMN
3aps. DJNIeKTpUYECKOE ToJIe.
HanpsixéHHocTh AIEKTPUYECKOTO

nons.  IlpuHmun — cymepniozuuuu

BJICKTPUYECKUX  TOJIEH. Jlnaun
HanpsHKEHHOCTU DIIEKTPUYECKOTO
TOJISI. Pabora CHUJ
3JIEKTPOCTATUYECKOTO TOJIA.

Ilorermman. Pa3zHoCTs MOTEHIINAIIOB.
[IpoBogHUKM W  JURJIECKTPUKHA B
BJICKTPOCTATUYECKOM oJIe.

JvanekTpuyeckass IMPOHHUIIAEMOCTD.
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DIEKTPOEMKOCTS. Konnencarop.
DIIEKTPOEMKOCTD TJIOCKOTO
KOHJIEHCATopa. OHeprus
3apsKEHHOTO KOHJIEHCAaTOopa.
TexHuueckue yCTPOUCTBa 51
IPaKTUYECKOE IIPUMEHEHHUE:
AJEKTPOCKOII, AIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIlNTA,
3a3EMJICHUE ANEKTPONpUOOPOB,
KOHJIEHCATOP, KOITUPOBAJIbHBIN
arrapar, CTpyWHbIM IPUHTED

XapaKTCpI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOIIII/IXCSI

[TIpoBeneHrEe FKCIIEPUMEHTA: U3MEPEHHE EKTPOEMKOCTH KOHJIEHCATOPA.

Onenka aOCOMIOTHBIX M OTHOCUTEIBHBIX MOTPEIIHOCTEN M3MepeHuid (hU3HUeCcKuX
BEJIMYMH.

N3ydeHne NPUHLMIOB NEUCTBUS 3IIEKTPOCKOIA, JJIEKTPOMETPA, KOHJEHCATOpA.
N3ydenne nNpUHIUNOB JEHCTBHS U YCIOBHM 0€30MacHOTO IIPUMEHCHHS B
NPaKTUYECKOM )KM3HU, KOMUPOBAIBHOTO alapara, CTPyHMHOro IpHHTEPA.
PaccmoTrpenne  ¢u3MYECKMX OCHOBAaHMH  AJEKTPOCTATHYECKOW  3alllUTBI U
3a3eMJICHUS DIIEKTPONPHOOPOB.

Pemenue pacy€THBIX 3amad ¢ SBHO 3aJaHHOW (U3MYECKOW MOJIETBI0 C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT SJIEKTPOCTATHKH.

Pemienne kauecTBEHHBIX 3a/1a4 C ONOPOM HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 (hU3UYECKHUE SBJICHUS DJICKTPOCTATHUKU.

PacrioznaBanme pu3ndecKkux sSBICHUN B yU€OHBIX OMBITAX M OKPYXKAIOMIEH KU3HH:
ANEKTpU3ALUs TEJ, B3aUMOACHCTBHE 3apsAI0B U 00bSICHEHHE UX Ha OCHOBE 3aKOHOB
1 (HOPMYIT DIEKTPOCTATHKH.

Omnncanne U3y4YEHHBIX CBOWCTB BEHIECTBA U DJJIEKTPUUYECKUX SABJIECHHU C

UCIOJIb30BaHUEM (PU3UYECKUX BEIUYMH: AJIEKTPUUYECKHUUN 3apsiji, HANPSKEHHOCTD
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QJIICKTPUYICCKOIO IOJIA, TOTCHI KA, Pa3HOCTh TOTCHIIUAJIOB, BHCKTpOéMKOCTB.

AHanu3z (Qu3nuecKux MPOIECCOB M SBJICHUN C UCIOJB30BAaHUEM (PU3MUECKUX

3aKOHOB: 3aKOHa COXpPAaHCHUS SJICKTPUUCCKOI'O 3apsaad, 3aKOHaA Ky.HOHa.

PabGota B rpymnmax npu aHajqu3e JOMOJIHUTEIbHBIX MCTOYHUKOB MH(MOpMALUU U

MOATOTOBKE COOOIIEHUM O MPOSIBICHUU 3aKOHOB AJICKTPOCTATUKHU B OKPYIKarOIIeHh

JKU3HU U IPUMCHCHUHU X B TCXHHUKC

4.2

IToCTOAHHBIN YIEKTPHYECKUN TOK.

Toku B pa3IMYHBIX cpeaax

12

DJIEKTPUYECKU  TOK.  YCJIOBUA
CYIIECTBOBaHMS AIEKTPUUECKOTO
Toka. Mcrtounuku Toka. Cuiia ToKa.
[TocTtossuHbl  TOK.  Hampsbkenue.
3akoH Oma [ y4yacTka Lenw.
DIEeKTpUUECKOE CONPOTHUBIJICHUE.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

HOCJ’IG,IIOB&TGJILHOG, mapaJiICJIbHOC,

CMEIIaHHOE COCIMHCHHE
IIPOBOJTHUKOB. PaGora
AJIEKTPUYECKOTO TOKa. 3aKkoH
Jxxoynsa—Jlenua. MomHoCTh
AJIEKTPUYECKOTO TOKA.
DNEeKTpOABIKYIIAs cuia u
BHYTPECHHEE COIIPOTHUBIICHUE

UCTOYHMKA TOKa. 3akoH Owma g
MOJIHOW (3aMKHYTOM) 3JEKTPUUECKOMN
LETIH. KopoTtkoe 3aMbIKaHHUE.
DONeKTpOHHAas MIPOBOJIUMOCTD

TBEPABIX METAJIOB. 3aBUCHMOCTh

COIMPOTHUBJIICHUA MCTaJ1IJIOB oT
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TemnepaTypbl. CBEpXIPOBOAUMOCT.
DJIEKTPUYECKU TOK B BaKyyMe.
CBolicTBa  AIEKTPOHHBIX  ITYYKOB.
[TonynpoBoguuku. CoOcTBeHHas U
pUMECHas MPOBOJUMOCTh
noJIynpoBoAHUKOB. (CBoiicTBa p—N-
nepexoaa. [ToaynmpoBOAHUKOBBIE
npuoOphl. DJIEKTPUUYECKUN TOK B
pacTtBopax " pacmiaBax
BJIEKTPOJUTOB. DJNEKTPOIUTHUECKAS
JIMCCOIMAITHS. DIIEKTPOJIN3.
DJIEKTPUYECKUM  TOK B rasax.
CaMocToSITeNLHBIN 51
HECAMOCTOSI TEIbHBIN paspsi.
Monuusa. IImazma. Texnuueckue
yCTpOMCTBa 5 MPAKTUUECKOE
MPUMEHEHUE: aMIiepmeTp,

BOJIBTMCTD, peocTar, HCTOYHHUKHU

TOKa, AJIEKTPOHArPEBATEIHHBIC
npuOOpBI,  BIEKTPOOCBETHTEIHHBIC
puOOoPHI, TEPMOMETP

COIIPOTUBIICHUS, BAaKYyMHBIA JHOZ,
TEPMHUCTOPBI U (POTOPE3UCTOPHI,
MOJTyIPOBOAHUKOBBIN IMO0J,

TraJIbBaHHKa

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIBbHOCTH OGy‘-I&IOIHI/IXC?I

IIpoBeneHne 3KCHEPUMEHTA: M3YYEHHE CMELIAHHOTO COCIUHEHHS PE3UCTOPOB;
m3Mepenne OJIC HCTOYHMKA TOKA W €r0 BHYTPEHHETO CONPOTHBIICHHS;

HaOJIFOICHUE DJICKTPOJIN3A.
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OneHka aOCOIOTHBIX U OTHOCUTENBHBIX MOTPEHIHOCTENH M3MEpPEeHUI (Pu3nueckux
BEJIUYMH.

OOBsicCHEHHE TIPUHIIMIIOB JICHCTBUS W YCJIOBUM 0€30MacHOTO MPUMEHEHUS
aMIrepMmeTpa, BOJbTMETPa, peocTaTa, UCTOUYHUKOB TOKA, 3JIEKTPOHArPEBATEIbHBIX
U 3JIEKTPOOCBETUTEIILHBIX MPUOOPOB, TEPMOMETPA COMPOTHUBIICHUS, BaKyYMHOIO
ouoaa, TEPMHUCTOPOB U (POTOPE3UCTOPOB, MOITYNPOBOJHUKOBBIX  JIHOJIOB,
rajlbBaHUKH.

Pemenue pacy€THBIX 3a7ad € SBHO 3aJaHHOW (U3MYECKOW MOJIENBI0 C
UCIIOJIb30BAHUEM  OCHOBHBIX 3aKOHOB u  (opmyn TeMbl «llocTOSHHBIM
AIEKTPUYECKUI TOKY.

Pacnio3naBanue Qpuznueckux sBJICHUN B YUEOHBIX ONBITAX U OKPYKAIOIICH KU3HMU:
3JIEKTpUYECKasi MPOBOAUMOCTh, TEIUJIOBOE, CBETOBOE, XHWMHYECKOE, MarHUTHOE
JICUCTBUSA TOKA.

AHaJIN3 3JEKTPUYECKUX SBJICHUM M MPOLECCOB B IEMSIX IMOCTOSHHOIO TOKa C
UCIIOJIb30BAHMEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH TOCJIEA0BATEIBHOTO U
napasjieIbHOr0 COEAUHEHMS MPOBOIHUKOB, 3aKOH J[>koyis-JIeHia.

OmnucaHue M3YYECHHBIX CBOMCTB BEIIECTB U DJICKTPUUYECKUX SIBICHUU C
UCITOJIb30BaHUEM (PU3MUECKUX BEJIIMYMH: OJJICKTPUUYCCKHHM 3apsiji, Cujla TOKa,
AJIEKTPUYECKOE  HANpPSIKEHHE, DJICKTPUUECKOE  CONMPOTHUBICHUE, Pa3HOCTh
noteHimanon, /[C, pabora Toka, MOITHOCTh TOKA.

Hcrnonp3oBanne MHGOPMAITMOHHBIX TEXHOJOTHH IS TIOMCKA, CTPYKTYPHPOBAHUS,
MHTEPIPETAIMA M TIPEACTaBICHUS WH(OOPMAIMHU TIPH IMOATOTOBKE COOOIICHHUI O

IMIPUMCHCHHNU 3aKOHOB ITOCTOAHHOI'O TOKAa B TCXHHUKC U TCXHOJIOINAX

Pe3epBHOe Bpems 2 yaca

Hroro 68 yacos

11 kaace

Neo | Tema, conep:xanue KosmmuecTBo | DneKkTpOHHbBIE

4acoB oOpa3oBaTesibHbIC
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pecypchl

Paszpgen 1. DiekTpoauHAMHUKA

11

@uzuka 10-11 xnace
OI'AOY AI10
«Axkanemus
MunnpocseleHus

Poccuny

duzuka 10-11 xaccsl

['AOY BO MI'TIY

bubmmorexa MOIL
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
oJIMIHaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

1.1

MaraurtHoe moJie.

DJIEKTPOMATHUTHAS WH/YKIIUSsI

11

[TocTosiHHBIC MarHuTHbI.

B3aumoeiictBue MOCTOSTHHBIX
MarHuToB. MarautHoe nosie. Bektop
MAarHuTHOU

nHaykuuu. [IpuHiun

CYIIepHO3UIIUM MAarHUTHBIX IOJICH.

JInaun MAarHUTHOU AHIAYKIHU.
Kaprtuna JIMHUHT MAarHUTHOM
WHAYKIUU MOJIS MMOCTOSTHHBIX
MAarHHUTOB. MarauTtHoe noJje
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IIPOBOJHUKA ¢ TOKOM. KaprtuHa
JUHUNA UHAYKOAA MAarHuTHOTO OIS
JUIMHHOTO TMPSIMOrO TNPOBOJHUKA U
3aMKHYTOI'O KOJIBLIEBOTO
IPOBOJIHUKA, KATyIIKH C TOKOM.
Omeir  Opcrena. B3aumopelictBue
OpPOBOJHUKOB ¢  TokoM. Cuna
Awmriepa, €€ MOIyJIb U HallpaBJICHUE.
Cuna JlopeHua, €€ MoOaynb H
HalpaBJICHUE. JIBr>keHue
3apsHKEHHOM YacTULBI B OJHOPOJHOM

MarHuTHoM 1ojie. Pabora  cuiibl

JlopeHua. SIBienue
AJIEKTPOMArHUTHOM WHYKIIUH.
IToTok BEKTOpA MAarHuTHOU

WHIYKIUU. DJIEKTPOABMKYILAs CHUja
VHIYKIWH. 3aKkoH
3JIEKTPOMarHUTHOM WHIYKIAH
@apaznesa. BuxpeBoe 3EKTPUUECKOE
T1OJIE. DJIIEKTPOABUKYIIIAS cuiia
WHTYKITUH B MIPOBOJTHUKE,
JBIDKYIIEMCS ~ TOCTYINATeJIbHO B
OJTHOPOJITHOM  MAarHuTHOM  TIOJIE.

[IpaBuno Jlenna. MHAYKTUBHOCTD.

SBnenue CaMOMHIYKIINH.
DIEeKTPOABIKYIIIAS cujia
CaMOMHIYKIINH. DHeprus

MArdvTHOI'O IIOJIA KaTYIIKKU C TOKOM.

DIJIEKTPOMAarHUTHOE ToJIe.
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Texuuueckue yCTpOMCTBA 151
[IPAKTUYECKOE IIPUMEHEHHUE:
IIOCTOSIHHBIE MAarHuThI,
3JIEKTPOMAarHuTHI,

JIEKTPOABUTATEND, YCKOPUTEIHN
3JIEMEHTAPHBIX YacTHll,
VHJYKIIMOHHAs I1€Yb

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOH_II/IXC$[

[IpoBeneHne 3KCHEPUMEHTA: M3YUYEHHE MArHUTHOTO TMOJs KATYIIKA C TOKOM;
UCClIeIOBaHNE JEUCTBUA MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM; UCCIIe/IOBaHUE
SIBJICHUSI DJIEKTPOMArHUTHOW UHAYKIIVH.

OrneHka aOCOIOTHBIX U OTHOCHUTEBHBIX MOTPEINTHOCTENH M3MEPEeHHUN (PU3MUecKux
BCJIMYMH.

OOBsicCHEHHE TIPUHIIMIIOB JICHCTBUS W YCJIOBUU 0€30MacHOTO MPUMEHEHUS
MOCTOSIHHBIX MAarHWTOB, OJJIEKTPOMArHUTOB, JJICKTPOABUTATENS, YCKOpUTEIEH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHOMN MEUH.

Pemennie pacu€THeIX 3a7a4 Ha TMpUMEHEHHE (GopMysn Tembl «MarHuTHOE MoJe.
DJIEKTpOMarHuTHAs UHIYKITUS.

Penienre kauecTBEHHBIX 3a/1a4 C OMOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NIECKHUESBIICHUS TeMbl «MarHUTHOE ToJIe. DJIEKTPOMarHuTHAsI HHIYKITHAS.
OrnpenesieHue HaIpaBJICHUs BEKTOpa MHAYKIMM MAarHUTHOTO TOJISl MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHna.

PacrioznaBanme GpU3NUECKUX SBICHUN B yU€OHBIX OMBITAX U OKPYKAIOMIEH KU3HHU:
B3aMMO/JICMICTBME€ MAarHUTOB, AJIEKTPOMArHUTHAS UHAYKIIUA, I€HCTBUE MAarHUTHOIO
MOJI1 HA MPOBOJHUK C TOKOM W JBWXYIIHICS 3apsi/l.

Ananus AJIEKTPOMATHUTHBIX SIBJICHUM c HUCIIOJIb30BaHUEM 3aKOHa
3JICKTPOMArHUTHON UHAYKIWH.

Onucanue W3yYEHHBIX CBOWCTB BEIIECTB W DJICKTPOMArHUTHBIX SBJICHUUA C

HCIIOJIBb30BAHUECM (1)I/IBI/II-ICCKI/IX BCIIMYMH: HHAYKOWA MArHUTHOIO IIOJIA, CHJiad
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Awmnepa, cuna JlopeHnia, HTHIYKTUBHOCTb KAaTYIIKH, SHEPIUs JJIEKTPUYECKOTO U

MAarHUTHOTO TTOJIEUN

2

Pasznen 2. Kosie0aHua 1 BOJTHBI

24

@uzuka 10-11 xnace
OI'AOY AI10
«Axkanemus
MunnpocseleHus

Poccuny

duzuka 10-11 xaccsl

'AOY BO MI'TIY

bubmmorexa MOIL
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
oJIMMIHaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

2.1

Mexannueckue "

JICKTPOMArHUTHLIC KoJ1e0aHus

Konebarenvnas cUCTEMA.
CBoOonHbIe MEXaHUYECKUe
KosieOaHwmsl. IMapmonunueckue
KOJIEOaHMS. ITepuon, 4acToTa,
ammutyaa u  (asza  koneOaHUiL.
[IpyxuHHBII MAasiTHUK.
Marematndeckuit MAasiTHUK.
YpaBHeHue FapMOHUYECKUX



https://vos.olimpiada.ru/
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koneOanuii. [lpeBpamienue sHepruu
IpU TApPMOHUYECKUX KOJIEOAHMSX.
Konebarenbhblii koHTYp. CBOOOAHBIE
ANIEKTPOMAarHUTHBIE  KojeOaHus B
UJCAIbHOM KOJI€0ATEIbHOM KOHTYpE.
AHanorus Mexjay MEXaHU4YEeCKUMU U
AIEKTPOMAarHUTHBIMH KOJICOAHUSIMU.
dopmyiia ToMcoHa. 3akoH
COXpAHEHUS] SHEPIrUU B HJICATLHOM
Kosie0aTeIbHOM KOHTYpe.

Hpe,HCTaBJICHI/IC 0 3aTyXarouux

KOJICOaHUSX. BreinyX1eHHbIE
MEXaHUYECKHUE KoJIe0aHusl.
Pe3onanc. BrinyxeHnbie
3JIEKTPOMarHUTHbIC KoJIcOaHusl.

ITepemennbiii TOK. CHHYCOUIAIBHBIN
IIEPEMEHHBIN TOK. MoIHOCTb
NEPEMEHHOI0 TOKAa. AMIUIMTYJIHOE U

JIEUCTBYIOIIECE 3HAYCHUE CUJIBI TOKA U

HaIPSHKEHUS. Tpancdopmarop.
[IponsBoxacTao, nepeaaya "
norpebieHne AIEKTPUUECKOU

SHEPIruM. JKOJOTMYECKUE PUCKU TIPU
IIPOU3BOJICTBE AJIEKTPOIHEPTUH.
Kynerypa WCIOJIb30BAHUS
BJICKTPOAHEPIUM B  ITOBCEJHEBHOM
KU3HU. TeXHHUYECKUE yCTpPOUCTBA M
MPaKTUYECKOE MIPUMEHEHHE:

AJEKTPUYECKUIl 3BOHOK, T'€HEpaTop
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IIEPEMCHHOI'O TOKa, JIMHUH

QJICKTpOIICpcaayd

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIBHOCTH o6yqa10mnxc;1

UccnenoBanune mnapamMeTpoB KojaeOaTEIbHONM CHUCTEMbl — TMEPUOJA, YaCTOTHI,
aMIUTUTYABl U (a3bl KosieOaHui (IPY>KUHHBIN W/UIU MAaTEMAaTUYECKUNA MasSTHHK).
HaGmtonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanre CBOWCTB BBIHYXICHHBIX KOJICOAHHMIA.

HaGmonenue pe3oHanca.

[IpoBeeHrEe SKCIEPUMEHTA: HCCIEAOBAaHUE 3aBHCHMOCTH TIEPHOJA MAajIbIX
KosieOaHWK Tpy3a HAa HHTH OT JUIMHBI HUTH W MacChl Tpy3a; HCCICAOBAHHE
NEPEeMEHHOTO0 TOKa B IICMU M3 IOCJICA0BATEIIbHO COCIMHEHHBIX KOHJCHCATOPA,
KaTYIIKH ¥ pEe3UCTOpa.

OrneHka aOCOJTIOTHBIX M OTHOCHUTEIBHBIX MOTPEITHOCTEH M3MEpPeHUN (PU3nYeCKuX
BEJIMYUH.

OObsicHEeHHE TPUHIMIIOB JEUCTBUS W YCIOBUN O€30MaCHOr0 TMPUMEHEHHUS
AIEKTPUUECKOr0 3BOHKA, TeHEpaTopa MePEMEHHOTO TOKa, JIMHUN AJIEKTpoIiepeaay.
Pemennie pacu€THhIX 3a7ad ¢ SBHO 3aJlaHHOM (PU3MUYECKOW MOJEIBI0 C
MCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB M (DOPMYJI, ONMUCHIBAIOIINX MEXaHUYECKHE U
AIEKTPOMArHUTHBIE KOJIeOaHUsI.

Onucanne MEXaHWYECKUX U DJIEKTPOMATHUTHBIX KOJEOAHHM C MCIOIb30BaHUEM
¢uznuecknx BEIMYMH: TEPUOJI W YacToTa KoJjebaHWi, aMmuuTyna u ¢asa
KoJeOaHuii, 3aps] ©W Cujla TOKAa B TapMOHHMYECKUX DIIEKTPOMArHUTHBIX
KOJIeOaHMsIX.

Pemenne  kauecTBEHHBIX 3aJad C  OMNOpPOM HA  W3YYCHHBIE  3aKOHBI,
3aKOHOMEPHOCTH,  OINHCHIBAIOIINE  MEXaHWYECKHE W  DAJICKTPOMArHUTHBIC
KoJIeOaHwmsl.

PaGora B Tpymmax Tmpu IUTAHUPOBAHWM, TPOBEACHUM W HHTEPIPETAIIUN
PE3YNIBTATOB OIBITOB, M aHATU3€ JOMOJHUTEIHLHBIX UCTOYHUKOB HH(POPMAIIUU TI0

TEMC
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2.2

Mexannueckue 7

AJIEKTPOMArHUTHBIC BOJIHBI

MexaHn4yecKue  BOJIHBI,  yCIIOBHS
pacupoCTpaHEHUs. ITepuon.
CxopoCTh pactpoOCTpaHEHUS U JJIMHA
BOJIHBL. [lomepeuHble W MPOJOIBHBIE
BOJIHBI. WNnrepdepenius u
audpakiuds MEXaHWYeCKHUX  BOJIH.
3Byk. CkopocTh 3ByKa. ['pOMKOCTB
3Byka. Beicota Tona. TemOp 3ByKa.
DNEeKTpOMAarHUTHbIE BOJIHBI.
YcnoBus U3JIy4YCHUS
AJEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHtauuss BekTopoB E, B, v B

3JIEKTPOMAarHuTHOW BoJiHE. CBOMCTBA

AJIEKTPOMATHUTHBIX BOJTH:
OTpakeHHeE, peoMIICHHE,
TOJISIpU3alIns, nudpaxims,
UHTEpPEPEHIIHS. CxopocTb

ANeKTpoMarHuTHeiXx BosiH. Illkana
AJIEKTPOMArHUTHBIX BOJIH.
[Ipumenenue AJEKTPOMArHUTHBIX
BOJIH B T€XHHUKE U ObITy. [IpuHIIUTIBI
paInoOCBs3U u TEJICBUICHUS.
Pannonokanus. OneKTpOMarHUTHOE
3arpsiI3HEHUE  OKPYIKAOWIEH CpEeJibl.
TexHnueckue YCTpPOMCTBA 51
MPaKTUYECKOE MIPUMEHEHHE:

MY3bIKAJIbHEBIC HHCTPYMCHTHI,
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yJIBTpPa3ByKOBas  JUAarHOCTHUKA B
TEXHHUKE MW  MEIOULHHE, panap,
PaIUONPUEMHUK, TEJIEBU30D,

anTeHHa, renedon, CBU-neun

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIbPHOCTU o6yqa}01unxc;1

N3yuenue oOpa3oBaHus U PaCIpOCTPAHCHUS TOTIEPEYHBIX U TPOAOIBHBIX BOJH.
HaGmronerre oOTpakeHHsT M TPEJIOMIICHHs, HMHTEephEepeHIMUu | audpakiuu
MEXaHHYECKUX BOJIH.

HaGroieare CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILIUTYI0OM M Y4acTOTOM
Kosie0aHUi, 3ByKOBOT'O PE30HAHCA.

HccnenoBanne CBOWCTB 3JCKTPOMArHUTHBIX BOJIH: OTPa)KCHHUE, MPEIIOMIICHHE,
noJisspusanus, audpakius, nHTepdepeHIns.

N3yuyenue ycloBUN M3JIYYCHHUS DJIICKTPOMArHUTHBIX BOJIH, B3aMMHOM OpUEHTAIIUU
BeKTOpOB E, B, v B 3JIeKTpOMarHuTHON BOJIHE.

N3yyenue npuMeHEeHHs 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

OObsicHEeHHE TPUHIMIIOB JEUCTBUS W YCIOBUW 0€30MaCHOr0 TMPUMEHEHHUS
MY3BIKQJIbHBIX HMHCTPYMEHTOB, YJIbTPa3BYKOBOM JHATHOCTUKA B TEXHUKE U
MEIUIMHE, pajapa, PaaIuoNpUEMHHKA, TEIEBU30pa, aHTCHHbI, Tenedona, CBU-
MEYH.

Pemenue pacy€THBIX W KAYECTBEHHBIX 3374 C OMOPOIl HAa M3yYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH,  OIMKCHIBAIOIIME  PACIPOCTPAHEHHWE  MEXaHWYECKUX U
AIEKTPOMArHUTHBIX BOJH.

Hcnonp3oBanue nHOOPMAITMOHHBIX TEXHOJOTUHN ISl TIOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETANMN U TIPEACTABICHUS WHGOPMAIMK TIPH MOATOTOBKE COOOIIEHUH 00
MCITOJIb30BAaHUU DJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.

VYyactre B TUcKyccuu 00 3JIEKTPOMArHUTHOM 3arps3HEHUH OKPYKAIOIICH CpeIbl.
PaGora B Tpymmax Tmpu TUIAHUPOBAHWH, TPOBEACHUM U HWHTEPIPETAIIUU
PE3YJITATOB OMBITOB M aHAIN3€ JOTOJHUTEIBHBIX HCTOYHUKOB MHGOPMAIMH 10

TEMC
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2.3

OnTuka

10

I'eomeTpuueckas ONTHKA.
[IpssMonuHEWHOE  pacIPOCTPAHEHUE
CBETa B OJHOPOIHOU cpene. Jlyu
cBeta. TOYEUYHBIM HMCTOYHHUK CBETA.
Otpaxenue CBETa. 3aKOHBI
oTpaxkeHus  cBeta.  [locTpoeHue
n300pakeHU B IIJIOCKOM 3€pKaje.
[Ipenomnenune CBETa. 3aKOHBI
npesioMJIeHusT cBeTa. AOCOJIFOTHBIN

IMoKa3aTCjib IMPCIOMIICHUA. ITonnoe

BHYTpPECHHEE OTPa)KECHHE.
[IpenenbHblit yroJl IIOJIHOT'O
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cBera. CnoxXHBIA COCTaB
oenoro ceera. L[Ber. Cobuparomiue u
pacCeHBalOIINE  JIMH3BL. Tonkas
nuH3a. DOKycHOE pacCTosiHUE U
ONTUYECKAsl Cujia TOHKON JIMH3BI.
[TocTpoenue M300paKeHUM B
coOuparonx ¥  PacCeUBaIOIINUX
muH3ax. Popmylia TOHKOW JIMH3BI.
VBenuueHue, AaBacMoe  JIMH30M.
[Ipenenst NIPUMEHUMOCTH
FeOMETPUUYECKOM ONTUKH. BosHOBas
ontuka. VHTepdepeHius  cBera.
KorepeHTHble HCTOYHHMKH. Y CIOBHUS
HaOII0/ICHUS MaKCUMYMOB u

MHUHHUMYMOB B HHTEp(PEpEHINOHHOMN
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KapTHHE OT JABYX CHH(DAa3HBIX
KOT€PEHTHBIX HUCTOYHHKOB.
Hudpakuusa ceera. udpakunoHHas
pemérka.  YcioBue  HaOIOACHUS
TJIABHBIX MaKCHUMYMOB TIpH TaJeHUH
MOHOXPOMAaTHYECKOro  CBE€Ta  Ha
TP PAKITHOHHYFO PEIIETKY.

HOJ'ISIp n3anusa CBCTA. Texnuueckue

yCTpOMCTBA u MPAKTUYECKOE
IPUMCHCHHE: OYKH, ayma,
dboToanmapar, MIPOCKIIMOHHBI N

alrapar, MUKPOCKOII, TCICCKOII,
BOJIOKOHHAA OIITHKA,

nudpakiMoOHHas pemérka, moasIpou]

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCILHOCTH O6Y‘I&IOIHHXC$I

N3yueHne sBIEHUSA TMOJTHOTO BHYTPEHHETO OTPAXKEHHUs, €ro NPUMEHEHHS B
CBETOBO/IE.

N3yuenune Mmoaenein MUKPOCKOTIA, TEJIECKOIIA.

[lonydyenue crmekrpa ¢ TIOMOILIBIO NPHU3MbI W JU(PPAKIIMOHHON PEHIETKH.
N3mepenue nokazaress NpeJoMICHUS CTEKIIA.

HccnenoBanne cBOWCTB M300paKEHUM B JIMH3AX.

OObsicHEeHUE TIPUHITUIIOB JCHCTBUSA M yCIOBUN 0€30MaCHOTO MPUMEHEHHS OYKOB,
nymel, (oToammapara, MPOCKIIMOHHOTO ammapaTta, MHUKpPOCKOMA, TEJIEeCKOra,
BOJIOKOHHOM ONTHKU, TUPPAKIUOHHON PEIIETKH, MOIIPOUA.

Pemiennie pacu€THbIX 3alad C SIBHO 3aJaHHOM (DU3UYECKOW MOJENBIO0 C
MCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYJ T€OMETPHUUECKON OTITHKH.
[locTpoenne u omnucaHue uU300paKeHUs, CO3/1aBAEMOr0 IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M.

PaccmoTpeHnue nipenenoB NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.
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PacriozHaBanue Qu3nyecKUX SBICHUHA B ONBITAX M OKPYXKAIOMIEH JKU3HH:
NpPAMOJIMHENHOE  pPAacCOpPOCTPAHEHHE  CBETA,  OTPAXKEHHUE,  IMPEIOMIICHUE,
uHTEpPEepeHLrs, Tu(pakus U NOAIpU3aLUs CBETA, TUCIIEPCUs CBETA.

WN3yuyenue  yciaoBuil ~ HaOJIOJEHUS  MAaKCUMYMOB W MHUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UICTOYHUKOB.
VYcnoBue HaOIOI€HNS TJIABHBIX MAaKCUMYMOB TIPH MMaJI€HUA MOHOXPOMATHYECKOTO
CBETa Ha AUPPAKIMOHHYIO PEIIETKY.

AHanu3  ONTHUYECKUX  SBJICEHMM €  HMCIOJIb30BAHMEM  3aKOHOB:  3aKOH
IIPSMOJIMHENHOIO PAaCIpPOCTPAHEHUs] CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI
IIPEJIOMJICHHUS] CBETA.

Onucanue ONTUYECKUX SBIEHUH C MCIOJIB30BAHUEM (PUINYECKUX BEIUYMH:

(OKyCcHOE PacCTOSIHHE U ONTHUYECKasl CUJIa JIMH3BI

3 | Pazgea 3. OcHoBBI cnenuaJdbHOM | 4 ®uzuka 10-11 kmace
TEOPUH OTHOCHUTEJILHOCTH (Hajiee — OI'AOY ATIO
CTO) «Akanemust

MuHnpocBeleHus
Poccumn»

dusuka 10-11 kinaccel

'AOY BO MI'TIY

bubnmnorexa MOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
OJIMMITHAIA
IITKOJIbHUKOB

https://vos.olimpiada.ru
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3.1 | OcHoBBbl cnenuajJbHO  Teopum | 4
OTHOCHUTEJBLHOCTH
['panurbr MPUMEHUMOCTH
KJIACCUYECKOUN MEXaHUKHU.

IToctynatel cneuMalibHOM  TEOPUU
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH

MOAYJIsI CKOPOCTU CBCTa B BAKYYMC,

MPUHLIUI OTHOCHUTEJILHOCTH
DUHIIITENHA. OTHOCUTEIBHOCTH
OJTHOBPEMEHHOCTH. 3ameieHue

BpCMCHU MW COKpPAIICHUC  OJINHBI.
9H€pI‘I/IH U UMITYJIbC pCJISITI/IBI/ICTCKOI;’I
YaCTHUILIBI. CBs13b MaccChI C BHepPHGﬁ )51
HMITYJIbCOM pGH}ITI/IBI/ICTCKOﬁ

YaCTHUIIBI. 9H€pFI/I}I ITIOKOs1

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIIBHOCTHU o6yqa10nn/1xc;l

Peuniennie kauecTBEHHBIX 3a7a4 ¢ ONOPoi Ha u3ydeHHble noctynatel CTO.

Hcnonb3oBanue nHGOOPMAIIMOHHBIX TEXHOJIOTHHN JJI MOUCKA, CTPYKTYPUPOBAHHS,

UHTEPIIPETAIMU U TIPEACTaBICHHUS WH(GOpPMAIMU MPH MOATOTOBKE COOOIICHHI O

rpaHUIaX IPUMEHUMOCTH KIACCUYECKOW MeXaHUKU U ocHoBax CTO

4

Pa3znen 4. KBantoBas pusuka

15

dusuka 10-11 kmacce

Or'AOY AI10
«AxageMus
MuHnpocBeeHus
Poccun»

duznka 10-11 xmaccsl

['AOY BO MI'TTY
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bubnnorexa MOIII
https://uchebnik.

mos.ru/catalogue

Bceepoccuiickas
OJIMIINaAa
IIKOJIBHUKOB
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4.1

DJIEeMEeHThI KBAHTOBONM ONTHUKH

®ortonel. Popmyna IlnaHka cBs3u
SHepruu (HOTOHA C €ro YacToTOM.
DHeprusi ®W  HMIOYJIbC  (POTOHA.
OTKpbITHE u HCCJIeJOBaHUE
dboTorddexra. OMnbITHI AT.
CroneroBa. 3akoHbl ¢oTodddeKTa.
YpaBHeHuUe OUHIITEHA IS
dotoaddexra. «KpacHas TpaHHIA»
dotoadpdexra. JlaBiaeHue  cBera.

Omeitel [1.H. JIebeneBa. Xummueckoe

JeHICTBUE CBeETA. Texanueckne
yCTpOICTBA u MPAKTUYECKOE
IPUMEHEHHE: (bOoTOdTIEMEHT,

dboTomaTunk, coyiHeUyHas Oartapes,

CBCTOOHUO

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIbHOCTH 06yanomec;1

Hab6monenne ¢potodrddexra Ha yCTaHOBKE C IIMHKOBOM TUTACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoToddekra.

OOBsiCHEHHE OCHOBHBIX MPUHLMUIIOB JEUCTBUS TEXHUUYECKUX YCTPOMCTB, TAKUX

Kak: (oTo3sIeMeHT, (OTOIaTUMK, COJTHEYHass OaTapesi, CBETOAMOJ;, U YCIOBUM HX



https://vos.olimpiada.ru/

124

0e301acHOro MPUMEHEHHUS B MPAKTUYECKOW KU3HH.

Pemenue pacy€THbIX 3a7ad Cc SBHO 3aJaHHOW (DU3MYECKOW MOJIENBI0 C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U ()OpMYJI KBAaHTOBOU ONTHUKH.

Pemenue kauecTBEHHBIX 33/1a4 € OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM OITHKHU.

PacniozHaBanue (uU3MUECKUX SIBJIEHUN B YYEOHBIX OMNBITAX: (POTOIIEKTPUUECKUI
3¢ ek, CBETOBOE JTaBJICHUE.

Onucanue W3YYeHHBIX KBAaHTOBBIX SIBIEHUW U MPOIECCOB C MCIOIb30BAHUEM
(¢u3MUecKrX BETUYMH: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H

4acCcTOTa CBCTA, DQHCPIUA U UMITYJIbC (I)OTOHa

4.2 | CTpoeHue aToma 4

Mogaenr aroma TomcoHa. OIBITEI
Pesepbopna 1o paccesHuo  o-
yactull. [ImanerapHas Mofenb aToma.
[Toctynater bopa. MHW3nyuenne wu
norjoiieHue GOTOHOB IPH MEPEX0Ie
aTomMa C OJHOTO YPOBHSI SHEpPrUU Ha
npyroil. Buasl cnekrtpoB. Cnektp
YPOBHEN SHEpPruu aToMa BOJOPOJA.
BomHoBeie cBoiicTBa yacTHUIl. BOJHEI
ne bporis. KopnyckyisipHo-

BOJIHOBOU nyanu3Mm. CIOHTaHHOE U

BBIHYXJCHHOE W3JIy4YCHHUE.
TexHnueckue YCTpPOMCTBA 51
IPAKTUYECKOE MIPUMEHEHHUE:
CIIEKTPaJIbHbIN AHAJIN3

(CIEKTPOCKOIT), Jla3ep, KBAHTOBBIM

KOMITBIOTEP

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIbHOCTH 06yanomec;1
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Nzyuenne monenu onbita Pezepdopaa.

[IpoBeneHue SKCiepuMEHTa MO HAOIIOICHUIO TUHEHYATOTO CIIEKTpA.

OrneHka aOCOIOTHBIX U OTHOCUTENBHBIX MOTPEHIHOCTENH M3MEpPEeHHU (Pu3nuecKkux
BEJIMYUH.

N3yuenne monenu aroma: TOMCOHA, IUIAHETAPHOM MOJEIM aTOMA, MOJEIIM aTOMa
bopa.

N3ydenue cnekTpa ypoBHEN SHEPTrUU aTOMa BOJOPOA.

OOBsicCHEHHE TIPUHIIMIIOB JICHCTBUST W YCJIOBUM 0€30MacHOTO MPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O KOMIIBIOTEPA.

Penienre kaueCTBEHHBIX 3a/1a4 C OMOPOM HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
u pusndeckue ABIeHUs mo TeMe «CTpoeHHe aToMay.

Pacno3naBanme ¢Qu3nueckux SBICHUM B YYEOHBIX OIBITAX: BO3HUKHOBEHUE
JIMHENYaTOTO CHEKTPA U3NYUECHUS.

AHau3 KBaHTOBBIX IMponeccCcoB U SIBIICHUM C UCIIOJIb30BAaHUEM IMOCTYJIATOB Bopa

4.3 | ATOMHOe 11po 5
DKCIIEpUMEHTHI, JOKa3bIBAIOIIHE
CJIO)KHOCTh CTPOCHUSI Ipa.
OTKpBITHE pPaJIMOaKTUBHOCTH.
OMnBITHI Pezepdopna 1o
OTIpEICTICHUIO cocraBa
PaANOaKTHBHOTO U3ITY9ICHHUS.

CgoiictBa anb(da-, Oera-, Tramma-
W3J1yYCHUS. Brnusnue
PaIMOAKTHUBHOCTH Ha JKUBBIE
opranu3mbl. OTKpBITHE MPOTOHA H
HeuTpoHa. HyknoHHass Monens siapa
I'eitzen6epra-MBanenko. 3apsn sapa.
MaccoBoe wumcno sapa. HM3oromsl.

Anbda-pacian.  DJIEKTPOHHBIA U
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MO3UTPOHHBIM Oerta-pacnan. ['amma
M3JIy4yeHUe. 3aKOH pPaJuOaKTUBHOTO
pacnaga. DHEPTUs CBSI3M HYKJIOHOB B
sanape. Anepusie cuibl. Jledext macchl
anpa. Snepusie peakuuun. [lenenue n
CUHTE3 sAnep. faepHblii peakTop.
Tepmosiaepusiii cuntes. [Ipobiemsr u
MEPCIEKTUBBI SIIEPHOU SHEPTETUKHU.
DKOJIOTUYECKHE ACTEKThl SIEPHOU
SHEPrETUKHU. DJIeMEHTapHbIC
yacTtullbl. OTKpBITHE  TO3UTPOHA.
MeTtonbl HAOTI0ICHUS u
pETUCTpALIU DJIEMEHTAPHBIX YaCTHIL.
DyHIaMEHTaJIbHbIE

B3aMOJICHCTBHSI. Enunctso
busznueckon KApTHUHBI MHpa.
TexHuueckue YCTPOUCTBA 51
IIPAKTUYECKOE IIPUMEHEHHUE:
TIO3UMETD, Kamepa Bunbcona,

SIICPHBIN peakTop, aToMHast bomoOa

XapaKTepI/ICTI/IKa OCHOBHBIX BHA0B ACATCIBHOCTH O6y‘-IaIOIIII/IXC$I

N3yudeHne sKkCepuMEHTOB, TOKA3bIBAIOIINX CIOKHOCTh CTPOCHUSI ATOMHOIO SIpa.
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

N3yueHue sinepHbIX CHUII, SIIEPHBIX PEeaklMii CUHTe3a W pacmnaaa, TePMOSIAEPHOTO
CUHTE3A.

Nzyuenue nyxinonHo# monenu siapa [ eiizenOepra-MBanenko.

OOBsicHeHHE yCTPOMCTBA M IPUMEHEHHUS JO3UMETpa, KaMepbl BuiibcoHa, siaepHOro
peaxkTopa, aTOMHOK OOMOBI.

Pemenue 3aga4d C OHOpOﬁ Ha IIOJIYYCHHBIC 3HAHHA, B T.4. O 3apAAC U MAaCCOBOM
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qucIe sapa.

PacniozHaBanue (Qu3nyeckux SBIEHUH B y4EOHBIX ONBITAX M B OKpYKArOIIEH
JKU3HU: €CTECTBEHHAs U UCKYCCTBEHHAs PAJUOAKTUBHOCTb.

OnucaHue KBAaHTOBBIX SIBJICHUI W TMPOLECCOB C MCHOJIb30BaHUEM (HU3MUECKUX
BEJIMYMH: TEPUOJ MOJIypacnaja, HEprusi CBSA3M aTOMHBIX sep, Ne(eKT macchl
Aaxapa.

AHanu3 npoueccoB U SIBJICHUN C UCIOJIB30BAHUEM 3aKOHOB M IIOCTYJIATOB: 3aKOH
COXpaHEHHMs DIIEKTPUYECKOIO 3apsia, 3aKOH COXPAHCHUS MAacCOBOIO YHCIA,
nocTyatel bopa, 3aK0H paMOaKTUBHOIO pacnana.

VYyactue B pabore kpyriaoro crtona «®DyHAaMeHTalIbHbIE B3aUMOJAECHUCTBUS.
EnuncTBo Qusnyeckoit KapTUHBI MUPAY.

Hcnonb3oBanue nHGOPMAIIMOHHBIX TEXHOJIOTUHN AJI MOUCKA, CTPYKTYPUPOBAHMS,
UHTEPIIPETAllMU U TPEACTaBICHUs WH(GOpPMAIMU MPU MOJATOTOBKE COOOIICHHM O
IOPUMEHEHUN 3aKOHOB KBAaHTOBOM (U3UKM B TEXHHUKE U TEXHOJOTHUSAX,

OKOJIOTHYCCKHUX daCIICKTaX H,IIGpHOﬁ OHCPICTUKU

5 | Pazgea 5. DieMeHTHI acTpoHOMUM | / ®uzuka 10-11 knacc
U acTpOoPU3UKH OI'AOY AI10
«AxkanemMusa
MuHnpocBeeHus
Poccuny»

dusuka 10-11 kmaccel

'AOY BO MI'TIY
bu6anorexa MOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
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OoJIMMIIMaaa
ITKOJBbHHUKOB

https://vos.olimpiada.ru

5.1

JIeMEHTbI ACTPOHOMMH "

acTpopu3uKu

Otanbl  pa3BUTHUS aCTPOHOMMUH.
[IpukianHoe ¥ MHUPOBO33PEHUECKOE
3HAYCHUE ACTPOHOMUH. Bun
3B&3nHoro Heba. Co3Be3nus, spKue
3BE€3/1bI, IUIAHETBI, HUX BUJIUMOE
nBwkenre. ComHeuHas  cucTeMa.
Conuue. ConHeuHas aKTUBHOCTb.

Ncroynuk sHeprun CosHLA U 3BE3N.

3BE3IHI, 170. OCHOBHBIE
XapaKTEPUCTUKHU. Jlnarpamma
«CTEKTpaIbHbIN KJacc -
CBETHUMOCTBY. 3BE3BI  TJIABHOM

II0CJIE0BAaTEIbHOCTH. 3aBUCHUMOCTh
«Macca — CBETHMOCTBY» UIS 3BE3J
rJIaBHOM II0CJIEJ0BATCIbHOCTH.
BnyTtpennee CTpOEHUE 3BE3 .
CoBpeMeHHBIE  TIPEJCTABICHUS O
MIPOUCXOKICHUU u SBOJIIOIN U
ComHla u 3BE3a. OTambl JKU3HHU
3BE341. Mueunbld Ilytp — Hama
I'anaxkTuka. Ilonoxxenne U ABMKEHHE
Comuna B [amakTtuke. Tuner
raJlaKTHK. PanunoranakTuku u

KBazapbel. YUEpHbIE IBIPpBI B sAIpax
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rajakTuk. Bcenennasd. Pacmmpenue
Bcenennoii. 3aKoH Xabbmna.
Pazberanue  ramaktuk.  Teopus
bosbmioro  B3peiBa.  PenukroBoe

usnydeHue. MacmrabHasi CTpyKTypa

Bceenennoii. MeraranakTuka.
Hepewménnsie po0IeMbl
aCTPOHOMUHU

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOH_II/IXC$[

[TonroToBka cooOIIeHW 00 3Tamax pa3BUTHS ACTPOHOMHH, O TPHUKIATHOM U
MHUPOBO33PCHUYCCKOM 3HAYCHHHM AaCTPOHOMHH, O METOJaX ITOJIYYCHHUS HaydHBIX
ACTPOHOMHYCCKUX 3HAHUH, OTKPBITUSAX B COBPEMEHHOW aCTPOHOMUHU.

N3yyeHue coBpEeMEHHBIX MPECTABICHUN O TMPOUCXOXKACHUHN 1 3Bojronuu CoJHIa
U 3B€31. V3yueHune TUIIOB TaJIaKTHK, PaIUOTAIAKTUK U KBa3apoB.

N3yuyenue nBuxkeHUs: HEOECHBIX TEJl, SBOJIOIMU 3BE3N U BceneHHoi, mpoIeccos,
NPOUCXOAIINX B 3BE37aX, B 3BE3MHBIX CHCTEMAaX, B MEXKTallaKTUUECKOU cpee,
MacITabHOM CTPYKTYpbl BeeneHHoi.,

OO0BsicHeHHE pacmupeHns BeereHHON Ha OCHOBE 3akoHa Xab0ia.

IToaroTroBKa K 00CYKICHHIO HEPEIICHHBIX MTPOOJIeM aCTPOHOMHUHU.

[IpoBenenne HaOMIOAEHUNH HEBOOPYXKEHHBIM TJIA30M C  HCIOJIb30BAaHHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIJIST OTIPE/ICTICHUS TOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3qus (CEeBEpHOTO TONyMIapusi U SPKHE
3BE3MBI.

[IpoBenenue nabmoaeHuit B reneckon Jlynel, manet, Mneunoro [lytu.

VYyacTtre B TUCKYyCCHH O HEPEIIEHHBIX MPoOIeMax aCTpPOHOMHH

6 | Obo0mamiee NOBTOPeHNe 4 @wusuka 10-11 xmace
OIAOY AI10
«Axamemus

MuHnpocBeeHus
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Poccuny

dusuka 10-11 xmaccsl

['AOY BO MI'TIY

bu6mmorexa MOII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
oJIMMIHaaa
IIKOJIbHUKOB
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O0o001enne W cucTeMaTU3alus

COJIepKaHUs pa3zenon Kypca
«MexaHukay, «MonekynsipHas
buzuka U TEPMOIMHAMHUKAY,

«OnexkTpoauHamukay, «Konebanus u
BOJIHB), «OCHOBBI  CHEIHAIBHON
TEOpUHU OTHOCUTEIBHOCTH,
«KBantoBass ¢usuka», «IIEMEHTHI
acTpoHoMHH U acTpodusukm». Pois
buznku u aCTPOHOMHUH B
SKOHOMHUYECKOM, TEXHOJIOTHYSCKOM,
COIMAILHOW W JTHUYECKOW cdepax
JESTETHPHOCTH YEJIOBEKa, pOJb U
MECTO (U3UKH W aCTPOHOMHH B
COBPEMEHHOM  HAy4YHOW  KapTHHE

MHUpa, 3HAUY€HHWE  OMNHUCATEIBHOM,
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CUCTEMATU3UPYIOLIEH,

00BSICHUTEIHHOM u
IPOTHOCTUYECKOU byHKUMMA
buznyeckon TEOpUH, poib
duznueckon TEOpUU B

(GopMHUpOBaHUM MPEACTaBICHUN O
¢u3znuecko KapTHHE MHpa, MECTO
¢u3nueckor KapTUHBI MHpa B 001EM
Py COBPEMEHHBIX €CTECTBEHHO-

HAaYYHbIX Hp@}ICTaBHCHI/Iﬁ O Impupoxac

XapaKTCpI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOIIII/IXCSI

Yyactue B AMCKycCHMM O pojid (U3UKKM M aCTPOHOMHUHU B PazIUYHBIX cpepax
NEeATEIbHOCTU YEIOBEKA.

[lonroroBka cooOumeHuit o Mecrte (QU3MYECKOW KapTHMHbI MHpa B psay
COBPEMEHHBIX MPEJCTaBICHUI O IPUPOLE.

BbimonHenne y4eOHbIX 3aJaHUN, JEMOHCTPUPYIOIIMX OCBOCHHE OCHOBHBIX

MOHATUH, (PU3NUECKUX BEIUYMH U 3aKOHOB Kypca ¢usuku 10—11 kmaccos

Pe3epBHoe Bpems 3 yaca

Hroro 68 yacosB

6. CUHCTEMA OLHEHKU JOCTUXEHUSA OBYUYAIOLINUMUCSHA
IHJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA OBPA3OBATEJIBHBIX
INPOI'PAMM HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA30OBAHUSA
YUYEBHBIN IPEJMET «®U3UKA»

B cootBerctBHM ¢ TpeboBaHHMsIMH  (pemepaNbHBIX ~ TOCYAapCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAHAAPTOB CPEAHETO OOIIero oOpa30BaHMs OIEHKA YYEOHBIX
JOCTIDKEHUH 1O (PU3MKe, KaK W MO JIPYyruM YYeOHBIM TpeaMeraM, peaau3yeT
CHUCTEMHO- AEATEIIbHOCTHBIN, YPOBHEBBIM U KOMIUIEKCHBIN IMOIXO/bI.
[Inanupyemble pe3yabTaThl 10 (PU3NKE MOKHO OOBEAUHUTD B HECKOJIBKO TPYIIIL:

1) ocgoenue  noHAMuUUHO20  annapama  (UCHOJIb30BAaHHE  IOHATHIA,
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pacrio3HaBaHUE SIBJICHUH, OMMCAHUE SIBICHUN TIPU MOMOIIU (U3UUYECKUX BEIUYUH,
HCII0JIb30BAaHUE 3aKOHOB ISl XapaKTEPUCTUKHU MIPOLIECCOB, padoTa ¢ MOAEISIMH);

2) Gdopmuposanue memooonocuueckux ymenuii (OCBOGHHE METOJIOB
HAay4YHOTO MO3HAHUS, MPOBEJICHUE OMBITOB MO HAOIIOICHUIO (PU3HUECKUX SBJICHUH,
MPOBEJICHUE TMPSMBIX M KOCBEHHBIX H3MEPEHUM, HUCCIETOBAHUNM 3aBUCHUMOCTEH
dbu3MYecKUX BEIWYWH, COOJIIOJCHUE MpaBWJl OE30MacHOTO Tpyda mpu pabdore ¢
71a00paTOpPHBIM 000PYI0BAHUEM );

3) peuieHue  KAuyeCmeEeHHbIX U  pPACYEemHbIX  3a0ay (oOBsicHEHUE
SBJICHUW U TPOIIECCOB, MPUMEHEHHUE TEOPETHUYECKOTO Marepuasna JJis pelieHus
3a/1a4);

4) NOHUMAHUe NPUKIAOHO20 3HAYEeHUsl NONYYeHHbIX 3Hauul (yMEHUs
IPUBOJAUTL TPUMEPHI MPAKTUYECKOTO HCIIOIB30BaHUS (U3NYECKUX 3HAHUU B
MOBCETHEBHOW JKM3HU, XapaKTEPU30BaTh MPUHLMUIBI JCHCTBUS HW3YUYEHHBIX
npuOOpoOB, TEXHUYECKUX YCTPOMCTB M  TEXHOJOTMYECKHUX  IPOLIECCOB,
pacno3HaBaTh (PU3MYECKHUE SBJICHUS B OKPYXKAIOUIEH KU3HU);

5) yMenue pabomamv ¢ uHgopmayuel  DuzuuecKo2o  COOepI’HCaHUs
(KpUTHYECKH aHATU3UPOBATHh MHPOPMAIIMIO, TIOTYYAEMYIO U3 Pa3HbIX HCTOYHUKOB,
bopMynHpOBaTH U APTYMEHTUPOBATH COOCTBEHHYIO MO3UIIUIO).

Yuurenro Ha OCHOBaHMM IpemioxkeHHoro B @OPII nepeuns mnpeamerHbIX
pE3yNbTaTOB  HEOOXOAMMO  cPOopMUPOBATH  TEeMAaTHYECKHE  IUIAHUPYEMbIC
pe3yabTaThl M1 KaXJOW TEeMbl M BHYTPU KaXJOro pe3ylibTaTa COCTaBUTH
MepedyeHb yMEHHH, (OPMHUPOBAHUE KOTOPHIX B COBOKYITHOCTH OOECIEYMBAECT
JOCTIKEHUE TUIAHUPYEMOTO pe3yibTaTa U CIY>KUT OCHOBOM JUIsl T0100pa 3aaHui
OLICHOYHBIX IPOLIEAYP.

Buabl BHYTPHIIIKOJIBHOTO OLlEHUBAHUS

Ha Bcex ypoBHsX 00mero oOpa3oBaHUsi BBIACNSIOT JABE OOJbIIKME TPYIIIbI
OLICHUBAaHUS: BHYTpPEHHEE (BHYTPHUILKOJIBHOE) OLEHHUBAHUE U  BHEIIHEE
olleHMBaHWEe  (FOCYyIapCTBEHHAs  WTOroBasi  aTTECTallusl,  BCEPOCCHIICKUE
MPOBEPOUYHbIE  pabOThl, MOHUTOPHUHIOBBIE  HCCleAOBaHUS  (helepalbHOro,

PETrHOHAJIBHOTO YPOBHEH).
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BHyTpuIKonpHOEe OIIEHWBaHME TpEAHA3HAYAeTCs [JIsl OpraHU3aluu Mpolecca
o0y4JeHus B KJIACCE MO y4eOHBIM MpeIMeTaM U PeryIupyeTcs JOKAIbHBIMU aKTaMH
o0Opa3oBaTeIbHON OpraHu3aluu.

K BuaaM BHYTPHIIKOIBHOTO OICHHBAHHUS IPEIMETHBIX PE3YJIbTaTOB OCBOCHUS
00pa30BaTeIbHBIX MPOTPAMM OTHOCSTCS

— CTapTOBasi JUArHOCTHKA, HAMpABJICHHAs] HA OICHKY OOIIe TOTOBHOCTH
oOyuaromierocst K 00y4eHHUI0 Ha JaHHOM YpPOBHE 00pa3oBaHusl;

— TEKyIllee OIICHWBAaHWE, OTpaKawllee HWHAMBHIYaTbHOE TPOJIBIKEHUE
00y4aroIIerocsi B OCBOCHUH MPOTPaMMbl y4eOHOTO MpeIMeTa;

— TEMaTHYECKOE OIICHWBAHME, HANPABICHHOE HA BBISBICHUE M OILCHKY
JTOCTH)KEHUSI 00pa30BaTEIbHBIX PE3YIbTaTOB, CBI3aHHBIX C U3YYCHUEM OTIEIHHBIX
TeM 00pa30BaTEIbHON MPOTPAMMBIL;

— NPOMEXYTOUYHOE  OIICHWBaHWE TI0 HMTOTaM M3yYeHUS  KPYIHBIX
OJIOKOB o0pa3oBaTeIbHOM IPOTPaMMBI, BKITIOYAOIICH HECKOJIBKO
TEM, WU 10 (POPMUPOBAHUIO KOMILJICKCHOTO 0JI0Ka Yy9eOHBIX IeHCTBUM;

— UTOTOBOE OIICHWBAHHE pE3yJbTaTOB OCBOSHUS 00pa3oBaTEIBHOMN
IporpaMMBbl 3a YIEOHBIH TOJ.

OmHa W3 CyIMIECTBEHHBIX 3a7a4 TEKYINIETO W TEMaTHYeCKOro KOHTPOJsS —
TIOJITOTOBKA OOYYarOIINXCSI K MPOMEKYTOYHON M UTOTOBOHM OIICHKE (32 YE€TBEPTH,
HOJyroaue, B KOHIE Y4eOHOTO TO0aa). B JaHHBIX pEKOMEHJANUAX pPEUb

HUACT O TCKYIICM OLICHHUBAHHWU.

Texyuiee oueHnBanue

Tekymas  OHNEHKa  BKIKOYACT  MEPUOAMYECKHE  MPOLEAYPbl  OLEHKHU
WHJMBUAYaJbHOTO TMPOJBMKEHUS O0OYYalollerocs B OCBOEHUU MPOTrPaMMBbl
y4eOHOro Tpeamera «Duznka. Pe3ynbTaThl TEKYIIEH OLICHKH
SABJISIFOTCS OCHOBOM [ MHAMBHIyaldu3aluu ydeOHOro mponecca. Tekyuas
OLICHKa MOKET OBbITh (OPMUPYIONIECH, MOAJECPKUBAIOIICH U HampaBiIsIoMIei
ycuiusi 00Yy4Yarollerocsi, BKJIHOYAIOIIeH ero B CaMOCTOATENBHYIO

OLICHOYHYIO JNEATENbHOCTh, W  JTHATHOCTUYECKOM, CHOCOOCTBYIOLIEH
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BBISIBJICHHUIO WM OCO3HAHHMIO  y4YUTeNIeM W OOydYaromuMcsl CYIIECTBYIOIIMX
npobsieM B oOyueHuu. Tekyllee OICHUBAHUE MOXKET MPOBOAMUTHCS Ha KaXKIOM
YPOKE ¥ BBISBIATH JOCTHXKEHUSI OTJCIBHBIX 00YJArOMINUXCS B MPOIECCEe M3YUCHHS
y4eOHOro MaTepuarna.

B Tekyrmieil orneHKe HCHONB3YIOTCS pa3inuyHbie (OPMBI U METOIBI MPOBEPKH
(YCTHBIE U TMCBMEHHBIE OTMPOCH Ha YPOKaX, KPAaTKOBPEMEHHBIE CAMOCTOSTEIbHbIE
paboTHl, JIOMaITHUE paboTHl, WHIUBUIYaJTbHBIC u IPYHIOBBIC
NPOCKTHBIE W HCCIIEIOBATEIbCKUE PabOThI, CaMO- W B3aMMOOIICHKA, pedieKkcus,
OILICHOYHBIC JUCTBI U JPYrHe) C YYETOM OCOOEHHOCTEH ydeOHOro mpeameTa
«Du3nKa» U METOAMKH MPEIOIaBaHuUs, PEaTU3yeMON YIUTEIIEM.

JUIss  yCTaHOBIIEHUS YPOBHS OCBOCHHS OOYYarOIIMMHUCS KaXJIOH TEeMBI Kypca
MPOBOJIUTCSI TEMAaTHYECKasl JUATHOCTHKA (OIICHKA).

JlmarHocTnka — CHoco0 TOJMy4YeHHs] H3MEpsIeMbIX TIOoKa3arelneil oOydeHwus,
o0ecreunBaIUX OOBEKTUBHOE HM BCECTOPOHHEE H3yUeHHE YCIOBHA W
pe3yabTaTOB yd4eOHOTro Tpollecca, CIocod TMPOSCHEHWsT BCEX HM3MEHEHHH,

KOTOPBIC IPOUCXOIAT B IIO3HABATCIIbBHOM IIPOLCCCC.

OuneHuBaHue YCTHOIO ONPOca

B ®PIl mo ydeOHOMy mnpeamery «Du3nka» NEPEUNUCICHBl BCE IPEAMETHBIC
pE3YIbTATHI, KOTOpbIE JOJIKHBI OBITh OCBOEHBI u KOTOpbIE
BBIHOCSTCS HAa TEMAaTHUYECKUM M WTOTOBBIA KOHTPOJIb, B TOM UYHCJIE WM Ha
rOCYJIapCTBEHHYIO UTOTOBYIO aTTECTALUIO.

Hcnonbp3oBaHue HAYYHBIX TOHITHA, W3YYEHHBIX (PU3MYECKUX BEIUYHH U
3aKOHOB OLICHMBAETCA B MPOLIECCE OINHUCAHUA W XapaKTEPUCTHUKUA CBOMCTB TEJ
u pusnyeckux sBreHWd. B pamkax Tekymieil mpoBEepKH IeIeco00pa3Ho NS BCeX
BHOBb BBOJUMBIX ()OPMYJI U 3aKOHOB 00OpaliaTh BHUMAaHUE Ha:

— NOHWMaHWEe (PU3NYECKOTO CMBICIA HWCIOJIB3YEMbIX BEIWYWH, WX
0003Ha4YeHUS U €IUHULIBI (PUBUUECKUX BEITUYHH;

— MMOHUMAHHUE CJIOBECHOU (POPMYIHUPOBKHU 3aKOHA, CYTH 3aKOHOMEPHOCTH,

BbIpaXKE€HHOU (HhOpPMYIION;
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CMATUYCCKOTI'O BBIPpAKCHHA 3daKOHA, (pOpMy.TI, CBA3BIBAIOIIIUX

BCIIMYMUHY C JPYTMMHU BCINYNHAMU,

— YMEHHE CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX

BeJIMUMH. B pamkax

IMPUMCHATIOTCA

YCTHOT'O OMNpOca B NPAKTUKE YUYHUTENIsd (PU3UKU IIHMPOKO

«KapTOUYKW» (PU3UUECKON BETUUHMHBI, PU3NYECKOT0 3aKOHA, (PU3nUYecKoro npuodbopa

NI YCTpOﬁCTBa U T.O., KOTOPBIC ABJIAKOTCA OJIA 06yqa}01uer0051 CBOCTO poaa

UHCTPYKIUEH (TJITaHOM) ISl TOCTPOSHUSI TIOJIHOTO OTBETA.

Ilpumepwr kpumepueg

OUYECHUBAHUA YCNIHbIX ONPOCOB

3axanue

KpI/ITepHI/I JJIF OHCHUBAHUA ITOJIHOTHI OTBETa

Onucate 1O IJIAHY
(uznueckyro

BEJINYUHY

1) Kakoe CBOMCTBO Ten WM SIBICHUN XapaKTepus3yeT JaHHas
BEJIMUMUHA?

2) Onpenenenue GpU3NIECKON BETUUUHBI.

3) ®opmyna  CBA3M  JaHHOW  BEeNWYUHBI  (rpaduku
3aBUCUMOCTEN ).

4) ENWHULBI BEJIMYMHBI B MEXKTYHAPOIHOM CHUCTEME €UHUIIL.

5) Ilpubop/criocoObl U3MEpPEHUs BEITMYUHBI

Onucarb 1O IUIaHY|

(br3HUYIeCKUii 3aKOH

1) CnoBecHasi (hOpMyIUPOBKA 3aKOHA.

2) MaTteMaTtnuecKkoe BbIpaKEHUE 3aKOHA.

3) HazBaHue # eQuHULBI HM3MEPEHUS BCEX BEJIUYMH,
BXOJISIIIINX B 3aKOH.

4) ONbIThL, MOATBEPAKIAIONINE CIIPABEAIUBOCTh 3aKOHA.

5) Ilpumepsl MpUMEHEHUs 3aKOHA HA MTPAKTHKE.

6) YcioBus (rpaHullbl) HPUMEHUMOCTH 3aKOHA

Onucarb 1O IUIaHY|
br3uIecKuit
(ucTopuuecKuit)

OIIBIT

1) Lens ombITa.

2) CxeMa ombITa.

3) YcioBusl, Ipyu KOTOPBIX OCYIIECTBISETCS OMBIT.
4) XoJ1 OmbITA.

5) Pesynbratr ombiTa (€r0 MHTEPIPETALIHS)
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Omnncate no 1many|l) Ha3nauenue ycTpoiicTsa.
¢uznueckuii mpudop/2) Cxema yctpoiicTsa.
yCTPOMCTBO 3) IlpuHIUI AENUCTBUS YCTPOMCTBA.

4) IlpaBuna 1oiap30BaHUs YCTPONUCTBOM U €r0 IPUMEHEHUE

Kpurepuem oneHku U mepeBojia B OTMETKY YCTHOTO OTBETa MOXKET CIIYXKHUThb
HaJM4Yue U MPaBUIBHOCTh ATUX AJIEMEHTOB, 0003HAYEHHBIX B TJIaHE.

OtmeTrka «5» BBICTABJISETCS 3a BEPHOE TMPEJCTABICHUE BCEX DIIEMEHTOB,
BXOJISIIIIUX B TUTAH OTBETA.

OtmeTka «4» BBICTABIACTCS, COOTBETCTBEHHO, MPU HAJIWYUU HETOYHOCTH B
OJIHOM M3 DJIEMEHTOB OTBETA WX MPU OTCYTCTBUH OJTHOTO U3 DJIIEMEHTOB.

HwxHsis rpanuiia 0TMeTKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO
npeacraBieHo He MeHee 60% 3JIEMEHTOB OT MOJIHOTO OTBETA.

OTMeTKa «2» BBICTABIACTCS, €CIM OOYYaIOIIMICS HE pPacKphIBA€T OCHOBHOE
colnepkaHue martepuaina (mpeactaBieHo MeHee 60% >JIeMEHTOB OT TMOJHOTO
OTBETA).

AHanoruyHple  KPUTEPUM  MOXKHO  HUCHOJIB30BaTh ISl OLIEHWBaHMUS
KPaTKOBPEMEHHBIX KOHKPETHBIX MHUCHMEHHBIX 3aJaHUil TpU  OpPTraHU3alUuU
paboThl C MaTepHaIOM Y4eOHHUKA.

OuennBaHue NUCHLMEHHOT0 ONPOCA

Ha 6a3ze ocBoeHHBIX 3HaHWHN (Benw4uWH, GOPMYJ, 3aKOHOB) II€JIECOOOPa3HO
MPEeAJIOKUTh ~ NUCBMEHHbIE  3aJlaHUsl € KPaTKUM  OTBETOM  Ha
ONMCAHUE U XAPAKTEPUCTHUKY CBOMCTB Teal U (pu3MyecKUX sBJIeHUM. Takux
3a/1laHnii 0230BOTO U TOBBIIIICHHOTO YPOBHEH CIIOKHOCTH B UMEIOIIEMCS apCeHase
JUJAKTUYECKUX CPEJICTB IOCTATOYHO MHOTO (3aJlaHusl C KPATKUM OTBETOM B BUJE
mudpel WA YWCIa, HA  MHOXECTBEHHBIM  BBHIOOP, Ha  COOTBETCTBHUE
AJIEMEHTOB JBYX MHOXECTB, Ha 3alojJHeHue mpomnyckoB). Haubonee
pacupoCTpaHCHHBIMH  SBJISFOTCS  3aJaHWs HA BBIYACICHUE BEJIUYMHBI B
Pa3TUYHBIX CUTYAIHsIX, KOTOPBIC MPOBEPSIOT YMEHHUS HMCIOIb30BaTh PA3THMYHbIE

(1)OpMy.]'H>I M 3aKOHBI B CTAaHAAPTHBIX y‘-Ie6HBIX CUTyalu:ix.
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B kauecTBe cremyromero Imara y4uTenio HEOOXOauMO MOA00paTh 3aJaHus,
MOCTPOEHHBIE HAa KOHTEKCTE KU3HEHHOH CUTyalu. PeKkoMeHIyeTcs UCIoIb30BaTh
KOHTEKCTHbIE 3aJjaHusi 1o paboTre ¢ rpadukoM, TaONMIEH WUIM CXEMOM, KOTOpbIE
napauieTbHO C TPEAMETHBIMH YMEHUSIMHU Tpeanojaraior (OpMHUpPOBaHHE U
OIICHKY YyHHMBEpCaJdbHbIX  y4yeOHbIX gedctBuit (YVY]J]) mno pabore ¢
uHpopManmet: UYTeHue u MNOHUMAaHHE uHpopManu (Hampumep,
HaXOXXKJIEHUE 3HAYCHUH BEJIWYHUH MO TpaduKy), TOHUMAHUE ¥ MUHTEPIPETAIIHS
uHpopMaIK (HampuUMep, COOTHECEHHE YYacTKOB TpaduKoOB C (PHU3UIECCKUMHU
npoIleccaMH, KOTOpPbIE OHHM OTPAaXKaloT, OMpEJeJICHHE XapakTepa H3MCHEHUS
BEJIMYMH Ha OTICNIBHBIX ydYacTKax Trpaduka, mpeoOpa3oBaHue HHMDOpPMALUU W3
Tabiuubl B Tpaduk W T. 1) M NpPUMEHEHHE Trpaduyeckol HHPoOpMalUUU B
M3MEHEHHOW WM HOBOW cuTyanuu. JlJisi OIICHWBaHWsS YMEHWUH  BBITIOJNHSTH
3aJlaHusl Ha ONHCAaHWE W XapaKTEPUCTHUKY CBOWCTB Tel M (PUIUUICCKUX
SBJICHUN 11eJ1ecO00pa3HO MPOBOJUTH KPATKOBPEMEHHBIE MPOBEPOUYHBIE TECTOBBIC
paboThl, coaepkamue 0a30BOTO W TOBBIIIEHHOTO YPOBHEW  CIOKHOCTH.
KonuuectBo 3amanuii B paboTe 3aBUCUT OT THUIA BKJIIOYEHHBIX 3aJaHUM U OT
BpEMEHHU, OTBOJMMOMY Ha BBINIOJNIHEHHE Tecta. Hampumep, nns pabotel Ha 15
MUHYT 3TO MOTYT ObITb 3—4 3amaHusi 6a30BOTO YPOBHS CIOKHOCTH C KPAaTKUM
OTBETOM B BHUJEC YHCIIa WU Ha COOTBETCTBUE u 2 3aJlaHus
MOBBIIIEHHOTO  YPOBHS  CIIOKHOCTH Ha MHO>KECTBEHHBIN BHIOOD.

[Ipumepnass mkama mepeBoja Oamra B OTMETKY  (pa3pabaThiBacTcs B
o0pa3oBaTeILHON OpPraHU3aIluN):

HUKHUN TIOPOT OTMETKH «5» COOTBETCTBYeT monydeHuto He wmeHee 80% ot
MaKCHMaJIbHO BO3MOKHOTO Oaa;

HIKHUN TIOPOT OTMETKHU «4» COOTBETCTBYET moiydeHHto He wmeHee 60% ot
MaKCHMaJIbHO BO3MOKHOTO Oasa;

HUKHUN ~ TIOpOT  IIKOJBHOW  OTMETKH  «3»  ompeaensercs  Oamiom,
COOTBETCTBYIOIIIUM BBITIOJTHEHHIO 3a/JaHUil 6230BOTO YPOBHSI CIIO)KHOCTH HE MEHEe
yeM Ha 60%:;

OTMeTKA «2» COOTBETCTBYET BBLINOJHEHUIO MeHee yeM 60% 3amanuii 6a3oBOro



138

YPOBHSI CJIOKHOCTH.

OnuuM U3 BaXHEWIIUX PE3ylbTaTOB OOyueHHs] (U3UKE SBISICTCS pelleHne
KAaYeCTBEHHBIX M PACUETHBIX 3a/1a4.

Periennst kauecTBEHHBIX 3aJ1au MPECTABISIOT COO0M pacCy ACHUS, COCTOAIINE U3
psAla CBSI3aHHBIX JIPYr C JAPYIrOM  TMPUYUHHO-CIEJCTBEHHBIMH  CBS3SIMU
YTBEP)KICHUN, KOTOPBIE MOAKPEIUIAIOTCS CChUIKAMU Ha CBOMCTBA SIBJICHMUI,
dbopmynbl U 3akoHBI. PeleHue pacdyeTHBIX 3a7ad — TaKXKe 3aluCh JIOTUUYECKH
CBSI3aHHBIX YTBEPXKJICHUM, HO TIPEJACTABICHHBIX B BUAC (GOPMYJI, MAaTEMAaTUUECKUX
peoOpa3oBaHUN U BBIYUCICHUM.

Kpurepun oueHuBaHUS  KauecmeeHwHviX 3aad  JOJDKHBI  0a3upOBATHCS Ha
BBIJICJICHUU CJICAYIOIINX SJIEMEHTOB PEIICHUS:

1) 000CHOBAaHHME OTBETa, COCTOAINIEEC M3 HECKOJbKHX JIOTHYECKHUX
IaroB ¢ yKa3aHWMEM Ha CBOWCTBA SIBICHUU, (POpMyNbl WJIM 3aKOHBI, KOTOPBIC
NOATBEPKIAIOT BEICKA3aHHOE YTBEPKICHHUE;

2) yKa3aHWe Ha CBOWCTBa SIBIICHUN, (OPMYJIbl WM 3aKOHBI, KOTOPBIE
NOATBEPKIAIOT BEICKA3aHHOE YTBEPKICHHUE;

3) OTBET Ha NIOCTABJIEHHBIN B 33/1a4€ BOIPOC.

[TockonbKy moOnHOE OOBACHEHHME TIPEANnojaraeT IMOCTpOeHHE HEe MeHee 2—3
JIOTUYECKHUX IIaroB C OMOPOM HAa HE MEeHee 2—3 M3YYEHHBIX CBOMCTBA (PU3NYECKUX
SBICHUH,  (PU3MYECKUX  3aKOHOB  WJIM  3aKOHOMEPHOCTEH, TO  TpH
OLICHUBAHUM 1€JIECOO0pPa3HO BBIAEIATh B PEIICHMH KAueCTBEHHBIX 3ajad
MOJIHOCTBIO BEPHOE PEILIEHHE, KOTOPOE COJAEPKUT BCE HEOOXOAUMBIE PJIEMEHTHI, U
YaCTUYHO BEpPHOE pEIICHHE, KOTOPOE OIEHUBAECTCS MO MNPUHIUINY BbIYUTAHUS
0aJIoB 32 OTCYTCTBYIOIIHE HEOOXOIUMBIC DJIEMEHTHI TIOJITHOTO 00OCHOBAHMUS.
Kpurepun oueHuBaHusi pacyemmusix 3a7ad OCHOBBIBAIOTCA Ha OOILIECTIPUHSITOM B
MeTonuke OOydeHHsl (U3MKE IIJIaHE PENICHHs pPAacYeTHBIX 3a7ad, KOTOPHIA
BKJIIOYAET CJIEAYIOIIUE AIEMEHTHI:

1) paboTa c ycioBuUeM 3ajayu: 3amnuch «JlaHo», BKJIIOYasl JaHHBIE U3
YCJIOBUS 3a/1a4M U CIPABOYHBIC BEIMUMHbBI, HEOOXOUMBIE ISl PEIICHUS 3a/1a4H;

2) 000CHOBaHME (PU3MUECKON MOJENU: MPEACTABICHUE PUCYHKA, €CJIH 3TO
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HCO6XOI[I/IMO JJIA IIOHHMMAaHUA (1)H3PI‘I€CKOI>1 CUTyallud, YKa3aHUC Ha TO, KaKHC
SIBJICHUA MM IPOHCCChI PACCMATPUBAIOTCA, KAKHC 3aKOHOMCPHOCTH MOKHO
HCIIOJB30BaThL AJIA pCIICHUA 3aJa4d U YEM MOKHO npeHe6peqL, YTOOBI curtyanus

OTBeYaJIa BEIOPAHHOU MOJIEIH;

3) 3anKch BCeX HEOOXOIMMBIX VISl pELIEHUs 3a]1a4i 3aKOHOB U POpMYIT;

4) IPOBEJIEHNE MAaTEMaTUYECKUX MPeoOpa3oBaHUN U pacyeToOB, MOTYYEHUE
OTBETA;

5) IPOBEPKa OTBETA OJJHUM U3 BbIOPAHHBIX CIIOCOOOB (HAIIPpUMEp, C yUETOM

NIPOBEPKH €IMHUI] U3MEPCHHSI BEJIMUWH).

Pemmenue pacdeTHO# 3a/1a4M OIICHUBACTCS 110 MUCbMEHHOMY OTBeTy. Kak mpaBwuiio,
BCE IYHKTBI, KPOME OOOCHOBaHHWS MOJCIIH, BXOJAT B IMHCBbMCHHOE PEIICHHE |
00s13aTeNTbHO TPEOYIOTCS OT 00YyJaIOIIUXCs TIPU PEIICHUH JIFOOBIX 3a/1a4. A aHalu3
yCIIOBHS 3aJayd, BBIOOP MOJENM W HEOOXOAMMBIX ypaBHEHUM OOBIYHO
IPOrOBapUBAETCsl TOJIBKO YCTHO. Ilpu 3TOM mpu TOBTOPEHHUU OJHOTHITHBIX
3aJlay  ero MHOTOKpaTHO HE O3BYyYMBAIOT, M y oOOydYarouuxcs He
BbIpA0ATHIBACTCS YMEHHUE MPOBOJUTH TMOJHBIA aHamu3 (U3HUECKUX MPOIECCOB
U O0OOCHOBBIBaTh BBIOOp 3akOHOB U ¢opmyi. IloaToMy naid TeKyIero
OLICHMBAHUS 11€71eCO00pPa3HO M ITOT MYyHKT BKJIIOYATH B MUCHMEHHBIA OTBET XOTS
OBI B BUJIe HEOOJIBIIINX KOMMEHTAPHUECB.

[Ipu olleHWBaHUM MHCHMEHHBIX PEIICHUM PACUETHBIX 3a7a4 PEKOMEHIYETCs TIO0
BO3MOXHOCTH Ha BCEX 3Tarax MUCIOJIb30BaTh 000OIICHHBIE KPUTEPUH OIICHUBAHUS
takux 3agaHuii B KMM EI'D (Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs)
o ¢u3uke. CiemyeT 0OpaTuTh BHUMAHUE, YTO COTJIACHO 000OIEHHBIM KPUTEPHUIM
I'MA pacueTHas 3ajaya HE CUMTAETCS PEIIEHHOM, €CIM OTCYTCTBYET 3aIllHCh BCEX
HEOOXOIUMBIX JUIsl pEIICHUS 3a]]a4H 3aKOHOB U (hOPMYII.

YPOBEHb CIOKHOCTH PACUETHBIX 3a7ad 3aBHCHT OT TOTO, TMPEIOoJiaraeT Jn
pElIeHre WMCIOoJb30BaHue (OPMYT M 3aKOHOB M3 OJHOW WM HECKOJIBKHX TEM
JAHHOTO pa3jelia, U3 OJHOTO WU JIBYX Pa3JejoB IIKOJBHOTO Kypca (pu3ukw, OT
WCITOJIb30BaHUS SIBHO WJIM HESBHO 3aJIaHHON Mojnenu. [[ns ompeneneHusi ypoBHS

c(hOpMUPOBAHHOCTU Yy OOYy4YAIOUIMXCS YMEHHUH peliaTh pacyueTHbIE 3ajadyd MpHU
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HN3Yy4YCHUHA K&)I(I[Ofl TEMbI PCKOMCHAYCTCA IMPOBOJUTL CAMOCTOATCIBHLIC pa6OTBI,

3aJaHusA KOTOpOfI BKJIIOYAIOT PACYCTHBIC 3a1a4M Pa3HOI0 YPOBHA CJIOXKHOCTH.

CamocTosiTeibHBbIE PA00TBI MOTYT CIYXUTh YIOOHBIM UHCTPYMEHTOM TEKYILETO
OLICHMBAHUS:  PE3yJbTAaThl  BBINOJHEHHUS  3aJaHUN  pabOTbl  MO3BOJIAT
MIPOAHATU3UPOBATh MJI1 KaXIAOro OOYyYaromerocss TEKYIIUA YpOBEHb OCBOCHHUS

TOI'O WJIX UHOTO IMPCAMETHOT'O PC3yJIbTAaTa.

TemaTnueckasi KOHTPOJIbHasE padoTa MOXKET OJJHOBPEMEHHO BKJIIOUYAThH 3aJIaHUS
HAa OINHUCAaHUE U XaPaKTePUCTUKY CBOMCTB Tel H (DU3NYECKUX SBJICHUH,
KaueCTBEHHbIE M  pacyeTHbIC 3aJa4dl PA3HOTO YPOBHS  CIOXHOCTH, U
OIICHUBATh MO  COBOKYIMHOCTH YPOBEHb OCBOCHHUS TPYMIbl  IPEAMETHBIX
PE3yIBTATOB HA COJIEPKAHUN U3yU4aeMOU TEMBI.

[Tpu OLICHUBAaHUM  PE3yJbTATOB BBITIOJTHEHUS CaMOCTOSITEIBHBIX WU
TEMATUYECKUX PabOT PEKOMEHIYETCS HCIOIb30BaTh CIEAYIOIIHUE IMOAXOABl MPU
nepeBo/ie MepBUYHOrO 0ajuia 3a BHIMOJHEHUE PAOOTHI B OTMETKY:

HIOKHUM TIOPOT OTMETKHM «5» COOTBETCTBYET BBITIOJIHEHHIO BCEl pabOThI HE
MeHee uyeM Ha 80%;

HIDKHUM TIOpPOT OTMETKH «4» COOTBETCTBYET BBITIOJIHEHHIO BCEl pabOThI HE
MeHee ueM Ha 60%;

HIOKHUM TOpOr OTMeTKHM «3» ompezenseTcs 0ajioM, COOTBETCTBYIOIIUM
BBITIOJIHEHUIO 33JJaHUI 0a30BOr0 YPOBHS CIOKHOCTU HEe MeHee yeM Ha 60%;
OTMETKa «2» COOTBETCTBYET BBINNOTHEHHIO MeHee deM 60% 3amanuii 6a30BOTO

YPOBHSI CJIIOKHOCTH.

Kpurepuu oueHuBanusi cGpOpMUPOBAHHOCTH METOA0JIOT HYECKUX YMEHU M

B Onoke mpenMeTHBIX  pPE3yJdbTATOB, CBSI3aHHOM ¢  (hOpMHUpPOBaHHEM
METOJIOJOTUYECKUX YMEHUM, MOXKHO BBIICIUTH JIBE YAaCTHU: TEOPETHYECKOE
OCBOEHUE METOJIOB HAYYHOTO MO3HaHMUS U (DOPMUPOBAHHME SKCIEPUMEHTAIBHBIX

YMEHH.
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TeopeTnueckoe OCBOeHHE MeTOA0B HAYYHOIr0 MO3HAHHWSI TIPEIAIOIaract
(opMHUpOBaHUE YMEHMIA:

— pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO pEIIUTh TPU ITOMOIIH
(bU3UYECKUX METOJIOB;

— (GOopMyITHPOBATH THITOTE3Y WIIH 11€1h ONMTMCAHHOTO UCCIICIOBAHMS;

— IUTAHUPOBaTh  OMBIT C  Y4ETOM  HW3MEPEHHUS  H3MECHSIEMBIX
BEJIMYHMH U 00CCTICUCHHUS HCM3MEHHOCTH OCTaJIbHBIX TApaMETPOB;

— BBIOMpATH 000PYIOBAHUE M U3MEPHUTEIBHBIC IIPUOOPHI,

— OIICHMBATh MTPaBUILHOCTH MTOPSIIKA MPOBEICHUS UCCIICIOBAHNS,

— OIICHMBATh JOCTOBEPHOCTh PE3YJILTATOB H3MEPCHHIA;

— UHTCPIIPETUPOBATh PE3YJIbTaThl OIBITA, MPEJACTABICHHBIC B BHUJC
TaOJIULIBI WA TPAPUKOB;

— dbopMynrpoBaTh 000CHOBaHHBIC BBIBOABI HAa OCHOBE IPEICTABIICHHBIX
pEe3yIbTaTOB.

OneHMBaHWE JIOCTIKEHMSI OTOTO pe3yJibTaTa MPOBOJMUTCS TP TTOMOIIHU
Pa3HOOOPa3HBIX 3a1aHui TEOPETUIECKOTO XapakTepa, KOTOPBIC
CTPOSATCS Ha OIHWCAHWUU PA3TUYHBIX H3MEPEHUH | OMNbITOB. JlJd TpoBepkH
OCBOCHUS TEOPETUUYECKUX 3HAHUH 00 IMIUPUUECKUX METOTaX HAYYHOT'O MMO3HAHHUS
pPEKOMEHIyeTCsl B TEKyIlee OICHHBAaHUE M TEMAaTHYCCKHE IPOBEPOUYHBIE PAOOTHI
BKJIFOYaTh OJIOKM 3aJlaHiii W3 OaHKOB II0 OIGHKE ECTEeCTBEHHO-HAYYHOU
rpaMOTHOCTH. B jmaHHOM ciiydae criemyeT oTOMparh Te OJOKH 3adaHui (Wiu
TPYIIB 3aJaHUi U3 OJIOKOB), KOTOPHIC OPHUEHTUPOBAHBI HA IMMPOBEPKY MTOHUMAHUS
OCOOCHHOCTEH €CTECTBEHHO-HAYYHOT'O  MCCJICAOBAaHUA.  3aJaHusd B ITHX
0aHKaX CTPOATCS Ha CHUTyallMsaX JKW3HEHHOTO XapakTepa, HE ITOBTOPSIOT
MaTepuail ydeOHMKa ¥  TO3BOJISIIOT  OIICHUTH  C(HOPMHUPOBAHHOCTH
COOTBETCTBYIOIIMX YMEHUW Ha YpPOBHE IIEpeHOCAa 3HAHWMM B HE3HAKOMYIO
cutyaruto. st oneHuBaHus COPMUPOBAHHOCTH

YMEHHUM BBITIOIHATH 3aJIaHUS HA TEOPETHYECKOE OCBOCHHE METOJIOB HAYYHOTO
MTO3HAHMS 1IeJIeCO00pa3HO MPOBOJIUTH KPATKOBPEMCHHBIC IMPOBEPOYHBIC TECTOBBIC

paboThl, coaepkalire 3ajJaHusi 0a30BOro M MOBBIIIEHHOTO YPOBHEH CJIOKHOCTH.
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KonuuectBo 3amanuii B paboTe 3aBUCUT OT THIA BKIIOUYEHHBIX 3aJlaHHi, 00bema
KOHTEKCTa U BPEMEHHU, OTBOJIUMOMY Ha BBIIIOJIHEHUE PaOOTBHI.

[Ipumepnass mkama mnepeBoja Oamia B OTMETKY  (pa3palaTrhiBaeTcs B
00pa3oBaTeILHON OpraHU3aIluN):

HIOKHUI TIOPOI OTMETKH «9» COOTBETCTBYET noiydeHuto He wmeHee 80% ot
MaKCHMaJILHO BO3MOKHOT'0O Oaa;

HIOKHUM TIOpOT OTMETKHM «4» COOTBETCTBYET MoJjiyueHuto He Menee 60% or
MaKCHMaJIbHO BO3MOXKHOTO 0asuia;

HIOKHUM ~ TOpOr  IIKOJABHOM  oTMeTKH  «3»  ompexensierca — Oajuiom,
COOTBETCTBYIOIIMM BBITMOJIHEHUIO 3aJaHUil 0230BOT0 YPOBHS CIIO)KHOCTH HE MEHee
yeMm Ha 60%:;

OTMeTKA «2» COOTBETCTBYET BBLINOJIHECHUIO MeHee ueM 60% 3amaHuii 6a30BOTO

YPOBHSI CJIIOKHOCTH.

I[Ipy  w3ydyennmum  ¢GuU3UKUM  OCOOYH  pPOJb  WrparoT  JadopaTopHble U
NpakTuyeckue padoThbl, BBINOJHsIIEMble HAa peajbHOM O000pPYJIOBAHNM.
IIpeqmerHple  pe3ynpraThl 1O  (u3MKe B YacTd  (pOPMHPOBAHMS
AKCTIIEPUMEHTAIBHBIX YMEHHUM TMPEIyCMaTPUBAIOT OCBOCHUE OOYYAIOUTUMHCS
0000IIIEHHBIX TPEACTaBIECHUH 00 WCITOIB30BAaHUM METOJIOB HAYYHOTO IMO3HAHHS B
CaMOCTOSITEJIBHON JCSATEITLHOCTH

— HAOMIOJIEHUE SIBJICHUHW M IIOCTAHOBKA OIBITOB IO OOHAPYXKCHUIO
(dbakTOpOB, BIUAIOMNX HA IPOTEKAHKUE IAHHOTO (DU3UUECKOTO SBJICHUS/TIPOIIECCa;
— IIPOBEACHUE NMPSIMBIX U KOCBEHHBIX U3MEPEHUI;

— UCCJICOBAaHNE 3aBUCHMOCTH OJHOW (PU3NUYECKOW BEIMYHMHBI OT
JIPYro¥ ¢ MpeACTaBICHUEM Pe3yJIbTaTOB B BHJIC rpadyKa Wi TaOIHIIbI,

— IIPOBEPKA 33IAHHBIX TPEATNON0KEHUN (TIPAMBIC U3MEPEHUST (HU3NISCKHUX
BEJIMYMH U CPAaBHCHHUE 33 TAHHBIX COOTHOIICHUN MEXIY HUMM ).

Bo rmaBy yrima cTaBUTCS OCBOCHHE OOYYarONIMMHCS OOOOIIEHHBIX ILJIAaHOB
MPOBEJACHUS  HWCCICIOBAaHMS:  IOCTAHOBKA  IIEIM  DKCIICPUMEHTAIHLHOTO

HCCICAOBAHMA, BBI60p crocoba HU3MCPCHHUA, aICKBATHOI'O MMOCTaBJICHHOM 3aJa4c,
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Olpe/ieNIcHNe  JIOCTOBEPHOCTH  TOJYYEHHOTO  pe3ylbTaTa Ha  OCHOBaHHUH
IIPOCTEUILNX METOAOB OLIEHKHU IOTPELIHOCTEN U3MEPEHU.

B yueOGHOM mpoliecce OlleHMBAHME BBIMOJHEHHS OOyYaromMuMHCsS J1a00paTOPHBIX
paboT CKIIaapIBACTCS U3 JBYX COCTABIISIONINX:

— COOCTBEHHBIX HAOIIOACHUIN YUUTEINS 32 XOJI0M padOThI;

— MPOBEPKU 3aMOJHEHUSI MUCbMEHHOI'0 OTYETa O J1Ja00opaTopHOil paboTe.

B pamkax HaOmoaeHus 32 XOA0M PaOOTHI OLEHUBAIOTCS MPOIEAYPHBIE YMEHHUS:
cOOpKa JKCIEPUMEHTAIBHONW YCTaHOBKH, COOJIIOJIEHUE TUIaHA MPOBEICHUS
U3MEPEHUS ONBITA, MPABUILHOCTh CHATHUS MOKa3aHUH M3MEPUTEIBHBIX MTPHUOOPOB,
coONro/icHne TpaBuil 0€30mMacHOTO Tpylda Impu pabore ¢ J1abOpaTOpHBIM
obopynoBanueMm. [Ipu GpoHTAIEHOM BBIITOJTHEHUH JJA00PATOPHON PabOThl YUUTENb
MOKET (PMKCHPOBATh HEJIOYETHl B JICATCILHOCTH OOYYAIOIIMXCS, KOTOPBIC 3aTEM
BIMSFOT Ha OLEHKY paboThl. Kpome 3THX TpeaMeTHBIX YMEHHWH Ienecoo0pa3Ho
NPOBOAUTH  OIEHKY PEryJIsSTUBHBIX YHHUBEPCAJIbHBIX  y4eOHBIX JEeHCTBUI
(mmanupoBaHue paboThI, ClieJOBAaHUE IJIAHY M KOPPEKIHs IAEHCTBUN U T. I.), a
TaKkkKe KOMMYHUKATHBHBIX YMEHUHW B YaCTH MEXJIMYHOCTHOTO OOIIEHUS,
MIOCKOJIbKY JTabopaTopHble PabOThl, KaK MPaBWJIO, BBIMOJIHSIIOTCS B Mapax. 371eCh
MOKHO OOpaniaTh BHUMaHWE Ha OCOOCHHOCTH BO3HHUKHOBEHHMSI KOH(DIMKTOB U HUX
paspelieHne, KOpPeKTHOCTh OOIIEHUsI 00YJaIOMIUXCS IPYT C IPYTOM.

B nmuchbMeHHOM OTYeTE OCHOBHBIE JJIEMEHTHI OIEHUBAHUS — 3TO PUCYHOK WIIU
OMHMCAaHKUE YKCIIEPUMEHTAHON yCTaHOBKH, 3alUCh MPSIMBIX U3MEPEHUN C yU4EeTOM
a0CONIOTHOM TOTPEIIHOCTH, TpaduK, ecau OH MPEayCMOTPEH XapaKTepoM
paboThl, ¥ (GOPMYIHPOBKA BBIBOJA IO pe3yJbTaTaM OMBITOB. TakuMm o0pa3om,
UTOTOBAss OTMETKA 3a BBIMIOJIHEHHE J1a00paTOpHOM pabOTHI CKIAIBIBACTCS W3
pE3yNIbTaTOB HAONIOJCHHUIA 3a MPOIECCOM €€ BBIMOJTHEHUS, a TaKKe OICHKU
MMMCBMEHHOTO OT4YeTa, B KOTOPOM JOJDKHBI OBITh TIPEIICTABICHBI JIAHHBIE
M3MEPEHUI U CJCITaHbl BEIBOJIBI.

Kputepun onieHrnBaHNS TUCEMEHHOTO 0TYeTa (DOPMYIUPYIOTCS YUIUTEIEM CTPOTO B
COOTBETCTBHH C npeaiaraeMom WHCTPYKIHEH 1o BBITIOJTHCHHTO

AKCHEPUMEHTAIBLHOTO 3anaHus. llpu 3TOM «OabHBIM BeC» KpUTEpPUATBHOU



144

MO3UIINH, CBSI3aHHON C MPaBHJIBHOCTHIO TPSAMBIX H3MEpPEHUH, TOKEH OBITh
CYIIECTBEHHO BbIIIE. TakuM 00pa3oM, MpU OIEHUBAHUU SKCIEPUMEHTAIBHBIX
3aJjaHui, BHITIOJTHIEMBIX Ha peaTbHOM 000pYI0BaHUHM, OCHOBHOW aKIICHT JeIaeTCs
Ha GOPMUPOBAHUE YMEHUS TPOBOAUTH MPSIMbIC U3MEPEHHUSL.

[Ipu omeHWBaHWM BBHITIOTHEHUS HKCIECPUMEHTAJIBHBIX 3allaHuil Ha MPOBEJCHHE
KOCBEHHBIX H3MEpPEHUN M HCCIECIOBAHHE 3aBHUCHUMOCTEH (DU3MUECKUX BEIUYUH
1esnecoodpasHo ucmnonb3oBaTh 00001mennbie kputepun KUM EI'D no gusuke.
Kputepun onieHUBaHHUs MPOEKTHOI M MCCJIe0BATEIbCKOM 1eSITeJIbHOCTH
[IporpamMmma pa3BUTHSI YHHUBEpPCATbHBIX YyUYEOHBIX JICUCTBUU JOHKHA OBITH
HampaBjIeHa B TOM 4YHCJIEe Ha (QOpPMHUpPOBaHHE Yy OOYYAIOMIMXCS CUCTEMHBIX
NpPEJCTaBICHUH ¥ ONbITAa TPUMEHEHHS METOAOB, TEXHOJIOTUH u  (opm
OpraHM3allMd TPOCKTHOW U y4eOHO-UCCIIENOBATEIBCKON JESITeTbHOCTH JJIs
JTOCTH)KCHUS TTPAKTHUKO- OPUEHTUPOBAHHBIX PE3YIbTATOB 00Pa30BAHMSI.
Bo3moxHast cucrema  oneHuMBaHUS ~ (yUUTeJIeM WM WICHAMH  KIOpH)
WHAUBUAYAJIbHOTO  TPOEKTa  WJIM  HUCCIENOBaHMUSA  MpPEACTaBICHa B
tabmuue (0 — OesTeTbHOCTh OICHEHA HEYAOBIETBOPUTENBHO; | — HesITenbHOCTD

OLOCHHNBACTCA KaK 4YaCTHU4YHO BBIIIOJIHCHHAA, 2 — ACATCIIBHOCTh OLICHUBACTCA KaK

BBITIOJTHEHHAA ).
/leATeIbHOCTD, MOAJIeKALIAS OLEHKE baJibl
[TocTaHoBKa ITpoOJIeMBl, €€ aKTyaJbHOCTh, 00OCHOBAaHHE 0-2

Bri0op ajekBaTHBIX CHOCOOOB BBITIONIHEHHUS] TpoekTa (mpoBeacHus0—2

MCCIIE0BAHMS)

CootBeTcTBHE BHIOpaHHON (DOPMBI KOHEYHOTO MPOJYyKTa MpodiIeme 0-2

(uenu uccneaoBaHmsl)

CTereHb pacKpwITHS MPOOJIEMBI B COOTBETCTBHHM C OMpeneaeHHOH0—2

TeMOW MPOeKTa (MCCIeI0BaHMS)

Vcrionnb30BaHMe MMEIOIMUXCS (PU3NYECKUX 3HAHUM W CIIOCOOOB 0-2

NMEeNUCTBUS B COOTBETCTBUU C TEMOW MPOEKTA U (UJIN) UCCIETOBAHUS

[louck u o0paboTka nHpoOpMaLKH (aI€KBATHOCTh UH(POPMALIUH, 0-2
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MOJIHOTA, Pa3HO0Opa3nue NCTOUYHUKOB)

DopMyIUpPOBKa BBIBOJIOB M (M) OOOCHOBAaHME W pean3alus 0-2
MPUHATOTO perieHus (0OOCHOBAHHOCTh BBIBOJIOB B COOTBETCTBUHU (|

MCIT0JIb3yeMOoi nH(popManuei)

[[nanupoBaHWEe U yIpaBIECHHUE T[MO3HABATEIBHOU JIESITEIHHOCTHIO BO(0—2

BPCMCHU

Odopmienue paboThl (COOTBETCTBUE TPeOOBAHUAM, 3ajadyam 0-2

[MPOCKTA UK UCCIICAOBAHUS, HAJITMYNUC CCBIJIOK HaA UCTOYHUKHA U T. 1'[.)

[IpencraBiaeHue pe3yabTaToB (CTPYKTYPUPOBAHHOE U rpamMoTHOE(0—2

H3JIOKCHHUC, CJICA0OBAHUC BPCMCHHBIM paMKaM U T. H.)

OTBETHI Ha BOITPOCHI (aprMeHTPIpOBaHHOCTB, cooTBeTcTBHE0—2

pe3yapTaTam paboThl, HAyYHAsl JOCTOBEPHOCTH)

CamoorieHKka paboThl W pe3yibraTa (COOTBETCTBHE BBhIOpaHHOM(0—2
npoOJieMe U CTETeHb €€ PEIICHUs, yIOBJICTBOPEHHOCTh PE3yJIbTaToM,

BBIIIOJIHCHUC IIJIaHA W BPCMCHHBIX PAMOK pa6OTLI, MMpC3CHTAIA pa6OTBI

Bcero 24

PekoMeHaiui 1O BBICTABICHUIO OTMETOK 3a MPOEKTHYIO/HMCCIEA0BATENbCKYIO

NESATEIBHOCTD.
OTMeTKa «2» «3» «4» «5»
baminl MeHee 6 0ayuIoB 6-11 12-17 18-24

HaGmionenre 3a XOZOM BBIMOJHEHUS TIPYNINOBOr0 MPOEKTAa IO3BOJSET
JIOTIOTHUTENIBHO ~ BBIICTUTh I OIICHUBAHUS  AKTHBHOCTH/MHUIIMATHBHOCTH
VU4CeHHKA TpU paboTe B TPYIIE Ha BCEX ATamax MPOBEICHUS TMPOCKTa, YMEHHE
paspemarh KOH(GIMKTHBIE CUTYyallMM, a TaKXe CaMOOIIGHKY CBOETO BKJIaja B
paboTy TpyMITHL.

OO0pazoBaTenbHasi OpraHU3AIMS MOXKET KOHKPETU3UPOBATh KPUTEPUHU OICHUBAHUS
y4eOHBIX  HWCCJICAOBAaHWMM ©  MPOEKTOB. Moryr OBITh  HCIOJIB30BaHbBI

JOITIOJIHUTCIIBHBIC KpUTCPHUHU, KaCcaromuecs JOCTHIXKCHU A MNpCaAMCTHBIX
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WIM METampeIMEeTHBIX pe3yJabTaTOB OOY4YeHHS B TMPOIECCEe pealn3aiuu
WCCJICIOBAHUS WU TIPOEKTa: KPEATUBHOCTH, NETATBLHOCTh W PEATUCTUIHOCTH
pa3paboTaHHOTO Crocoba penieHuss MpooJeMbl U T. M. DTH JIONOJHUTEILHBIE
KPUTEPHUH JODKHBI OBITH 3apaHee M3BECTHBI OOYYAIOIIMMCS, UMETh BBHIPAKCHUC B
JIOTIOTHUTENIBHBIX Oaiax, TakkKe JOJHKHO OBITh CKOPPEKTUPOBAHO COOTBETCTBHEC

OTMCTKEC.

Peduekcusi, caMmooneHKa

OcHoBHast 3amada (GOPMHPYIOMIETO OICHWUBAHUS — pa3BUTHE pediIeKkcHuu U
CaMOOIICHKH OOyYalomuxcs. YUYHUTelb, OOecleurBas Ha YpPOKax perysipHYIO
U MOCTOSTHHYIO OOpAaTHYIO CBSI3b, MOTUBHUPYET OOYYAIONIUXCS COBEPIICHCTBOBATH
CBO¢ OOydueHHEe, OCO3HaBaTh KPUTECPUH  OIICHWBAHHUS,  BOBJICKATbCA B
CaMOOIIEHKY U pedIICKCHIO.

O} hekTUBHBIMU TIPHEMaMU Pa3BUTHSI CAMOOIICHKH SBJISFOTCSI UCITOJIb30BAHHUE YEK-
JUCTOB (MJIW JIUCTOB CAMOOIIEHKH) MPAKTUUYECKH Ha Ka)XOM YpOKE U OTYETOB IO
CaMOOIIEHKE 110 UTOT'aM HECKOJIbKUX YPOKOB WJIM UTOTaM M3YYCHHS TEMBI.
Yek-TucTel MOTYT TIpeJiaratbCsi B pa3indHoOd ¢GopMe B 3aBUCHMOCTH OT
dbopMBI ypoka M XapakTepa udydaemoro marepuana. Camas npoctas ¢popma — 3TO
Tabnuiia, B KOTOPOM Tmoja oOmuM Ha3BaHueM «UYTo y3HaIM ©  4YeMy
HAYYHIIHCH

MEPEUNCICHBl 3a7a4d  YpOKa, KOTOpble (DOPMYITUPYIOTCS B JACSITEIBHOCTHOU
dbopme: 3HaO GOpMYITy WM 3aKOH, TOHUMAaK (GU3UICCKUA CMBICT BETUIUH, MOTY
pasnu4ath, MOTY PAaclo3HAaTh, MOTY MPUBECTH MPUMEPHI, MOTY OOBICHHUTH, MOTY
pelmnTh 3aJady, MOTY COCTaBHTh IUIaH ombiTa uW T. 1. [lpm sTom B
KOKIOM CJydae yYMEHHE

«TPUBSA3BIBACTCS» K KOHKPETHBIM DJIEMEHTAM COJIEPKaHUS YPOKa.

PesynpTaThl  aHamm3a  YEK-JIUCTOB  TIO3BOJIAIOT  BBIABUTH  3aTPYAHEHUS
oOyJarommxcs ®  3aIUIAHUPOBATh  WHIAWUBUAYATBHYIO  KOPPEKIIMOHHYIO
paboTy Ha MOCIENYIOIIMX YpOKaX, a TaKXe BBIACIHUTH pPe3yJbTaThl (YMEHUSs),

KOTOPBIC OCTAJIMCh HC OCBOCHHBIMHM MHOI'MMH O6y‘-IaIOIHI/IMI/IC}I Kjacca, H
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3aIUIaHUPOBATH JOIIOJIHUTCIBHBIC 3adaHusa JJIA q)OpMI/IpOBaHI/I}I IOTHUX

YMEHHM Ipu paboTe Ha CIEAYIOUIUX YpOKax.

/. Pabouast mporpaMma cocTaBjeHa C ydyeToM mporpammbl Bocnutanus 4Y OO

«lTeTpoBcKas mKonay:

Ne Opranuzanus/KOHCYIbTallui/y4acTUE B MEPOIPUIATUH
BxiroueHne  37€MEHTOB  BOCHUTATENbHOW  pabOThl B yPOYHYIO
NeATEeIbHOCTD

1 INopoackue npoekTsl: «Cy0600TEI MOCKOBCKOTO MIKOTBHUKAY

2 [IpoexTHast nedaTeNbHOCTh HaydyHO-TIpakThUueckas koHdepenius «lllar B
HAYKYy»

3 [IpoexTHast  EATENBHOCTh  HAyYHO-TIPAKTHYECKass  KOH(EpEHIIHs
«"OpHU30HTHI OTKPHITHI

4 VYyacTue B KOHKypcax, BAKTOPUHAX U T.II.

5 Yuactue Bo Becepoccuiickoi ouMIMaae MKOJIbHUKOB

7 [Iporynku o my3esiMm OHJIaWH

8 Jlenb ropoaa MoCKBBI

9 JleHb poccUiCKOM HayKu

10 ITpoekT «bomblie, yuem ypok!»

11 [IpoexT «HOOMIIEHHBIN YPOK»

12 [IpenmeTHBIN pa3roBOpP: UHTEPECHBIE KEUCHI U3 IIKOJIBHBIX IPEAMETOB

13 DKCKYpCHUOHHas Mporpamma mno tepputopun Poccun

14 [Tnomanka «/luckyccrnonnblit ki1y0 [1eTpoBCcKoil KO
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