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1. ITosicHuTEeIbHAS 3aNIMCKA.

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

1. denepanbHbiM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit denepanum» oT
29.12.2012 r. Ne 273-@3, B A€HUCTBYIOLIEN pEIaKLUN;

2. npukazoM MunHoOpHayku Poccun ot 17 mas 2012 r. Ne 413 «O6
YTBEPKJIECHUU (PeaepaabHOr0 TrocydapCTBEHHOr0 00pa3oBaTENbHOTO CTaHJapTa
cpeaHero oomiero oopazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480);

3. npukazoM MuHuctepcrBa npocsewieHus Poccuiickoin ®Penepanuud  OT
12.08.2022 Ne 732 «O BHeceHMM M3MEHEHHH B (efepaibHbI TOCYIapCTBEHHBIH
oOpa3oBaTeIbHBI CTaHIAPT CpPEIHEr0 OOHIero 00pa30BaHMs, YTBEPKIACHHBIN
npukazoM MuHucTepcTBa 00pa3oBaHus u Hayku Poccuiickoit ®enepauuu ot 17
mast 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne 70034);

4. npukazoM MuHuctepcTBa npocsemienus: Poccuiickoit denepanun Ne 1028
oT 27.12.2023 «O BHECEHMM H3MEHEHUU B HEKOTOpPHIE MpHKa3bl MHUHHUCTEpPCTBA
obOpazoBanus u Hayku Poccuiickoii denepanr 1 MuUHHCTEpCTBA MPOCBEIICHMUSI
Poccuiickoit  ®eneparnuu, Kacawmmuecs — (pemepanbHBIX — TOCYAapCTBEHHBIX
o0pa3oBaTeIbHBIX CTaHAAPTOB OCHOBHOTO OOIIEro oOpa3oBaHHS U CPEIHETO
obmrero oopaszoBanus» (3apeructpuponan 02.02.2024 Ne 77121);

d. npukazoM MunHuctepctBa npoceuieHus P® or 12.02.2025 Ne 93 «O
BHeCeHMH wu3MeHeHuss B mnoanyHkT 18.3.1 mnynkta 18.3 denepanpHOro
roCyJapCTBEHHOI0 00pa30BaTeIbHOrO CTaHAApTa CPeAHEro oOero oopa3oBanus,
YTBEP>KIICHHOTO TpUKa3oM MUHHUCTepCcTBa 00pa3oBaHUs W Hayku Poccuiickoit
®enepanuu ot 17 masg 2012 r. Ne 413» (3apeructpupoBan 17.03.2025 Ne 81559);
6. denepanpHOil 00pa3oBaTENHFHON MPOTPaAaMMON CpeaHETO O0IIeTo 0Opa3oBaHUS,
yTBepkaAeHHOM mnpukazoM Ne 371 MuHucrepcTtBa mnpocsewmeHuss Poccuiickoi
®enepannu ot 18.05.23, ¢ UBMEHEHUSIMU U JTIOTIOJIHEHUSIMU;

7. mpukazom MunucrtepcrBa npocemieHuss Poccuiickon ®epepaunn ot 09.10.
2024 No704 o BHECEHMM W3MEHEHHMI B HEKOTOpbIE MpHKa3bl MUHHCTEPCTBA

MIPOCBELLECHUSA Poccuiickoii denepanuu, Kacarouuecs benepaibHbIX
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o0pa3oBaTeIbHBIX MPOrpaMM HadyalbHOTO 0O0IIero oOpa3oBaHUs, OCHOBHOTO
o011iero oOpa3oBaHus U CpeIHEro O0IIEro 00pa3oBaHus;

8. dbenepanbHOIl paboueli mporpaMMon cpeHero ooiiero oopa3oBaHus Mo (GU3MKe
st 10-11 xmaccoB (6a30BbIi ypoBeHB), MOCKBA;

9. mpukazom MuHucTepcTBa TmpocBemienus Poccuiickoit ®epepanuu ot
23.07.2025 Ne 551 "OOG yrBepxkaeHUU (QeaepaqbHOro MNEPEeuHs SJIEKTPOHHBIX
00pa3oBaTEeIbHBIX PECYPCOB, JOMYIICHHBIX K HMCIOJIB30BAHUIO TIPU pEaTU3alUU
UMEIOIINX TOCYAapCTBEHHYIO aKKpEIUTAllMI0 O00pa30BaTENbHBIX MPOTPaMM
Ha4YaJIbHOTO OOIIEro, OCHOBHOI'O 0011IeT0, cpeHero o0iero oopasoBanus';

10. mHbDOpPMAIIMOHHO-METOANYECKUM MUCHMOM 00 OCOOEHHOCTSX MPEINoJaaBaHUs
yueOHoro npeameta «Puszukay B 2025/2026 yueOHOM TOY;

11. ocHOBHO# 00pa3zoBaTeIbHOM MPOTpaMMOil cpeHero odiiero oopaszoBanus UY
OO «IleTpoBckas MIKOIa»;

12. nporpammoii Bociutanust HY OO «IleTpoBckas mikosia.

Copepxanue mporpaMMbl 1Mo  (u3uMke HampaBieHO Ha (OpMUpPOBaHHE
€CTeCTBCHHOHAyYHOUW KapTUHBI Mupa oOyuarommxcs 10-11 xkmaccoB mnpu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO
noaXo/a.

[Iporpamma mno ¢usuke cooTBeTcTBYeT TpeboBanusim DOI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM W METANPEAMETHBIM pe3yJbTaTam
oOydeHHsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh peaTu3allid MEXIMPEIMETHBIX
CBs3ell (M3MKM C ECTECTBEHHOHAYYHBIMH YyUE€OHBIMH TIpenMeTamu. B Hei
OTIPEJICIISIFOTCS. OCHOBHBIC IENM M3Y4eHUS (PU3UKU HAa YPOBHE CPETHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIC PE3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JTUIHOCTHEIC,
MeTanpeIMEeTHBIC, MPeIMETHBIC (Ha 6a30BOM YPOBHE).

HIkonpHBIN Kypc (U3MKH — CHCTEMOOOpPA3YIOMUK JUISI €CTECTBEHHO-HAYYHBIX
y4e0HBIX TPEIMETOB, MOCKOIBKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE TIPOIECCOB
MW SBIICHHUM, H3y4aeMbIX XUMHEH, Ouosorueit, Qusnueckoil reorpadpuei u
acTpoHoMueil. Mcronb30BaHME W aKTUBHOE MNpUMEHEHUE (GU3UYECKUX 3HAHUU

OMpeNeNiAeT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe



DHEPIreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IMOJIYYEHHs HOBBIX MAaTE€pHUAIIOB C
3a/laHHBIMU CBOMCTBaMU M Apyrux. M3ydyenue pu3nKu BHOCUT OCHOBHOW BKJaj B
(opMHUpOBaHUE E€CTECTBEHHO-HAyYHOM KapTUHBI MHUpa OOy4YaromMXCs, B
(GopMHUpOBaHUE YMEHUI NMPUMEHITh HAYYHBI METOJl MO3HAHUS MPU BBITOJIHEHUU
UMHU y4eOHBIX HCCleloBaHUW. B OCHOBY Kypca (U3MKH 17 YPOBHSL CPEIHETO
oOmiero oOpa3oBaHMs MOJOXKEH Pl UACH, KOTOPhlE MOXHO paccMaTpuBaTh Kak
IPUHLUIIBI €70 MOCTPOCHUS.

Nnes wnemoctHoCcTH. B COOTBETCTBMM C HENM Kypc SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Wnes renepanuzanuu. B cooTBeTCTBUU ¢ HeMl MaTepuan Kypca Gpu3uku o0beAMHEH
BOKpYr ¢u3nueckux Tteopuil. Beaymmum B Kypce sBusiercs (opmMupoBaHue
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U IOJIE.

Nnes rymanutapuszaumu. EE peanmszanus mpeanosaraer — MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUYECKUMH MPOOIeMaMH.

Wnes npuknamHoit HanpaBieHHocTH. Kype ¢usuku mpenmonaraeT 3HaKOMCTBO C
IIUPOKUM KPYIOM TE€XHMYECKUX WU TEXHOJOTHUYECKUX IPUIIOKECHUN H3YYEHHBIX
TEOPUM U 3aKOHOB.

Wnesa oskomormsanmy  peanms3yeTcss  IOCPEICTBOM  BBEACHUS  DJIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHUH, a Takke OOCYXKIEHHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.
CrepXHEBBIMH JJIEMEHTaMU Kypca (HU3MKHM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (u3uUeckue Teopur (POopMUpPOBAHUE MPEACTABICHHUA O
CTPYKTYpE MOCTPOCHUS (PU3NIECKONW TEOpUH, POiH (PyHIaMEHTANIbHBIX 3aKOHOB U
IIPUHLMAIIOB B  COBPEMEHHBIX INPEACTABICHHUAX O MNPHUPOAE, TpaHULAX
IIPUMEHUMOCTH TEOPHUM, JJIsI ONMCAaHUsS ECTECTBEHHO-HAYYHBIX SIBICHUN U

MPOIIECCOB).
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CHCTEeMHO-IeSITCIIBHOCTHBIN TOX0/T B Kypce (DM3UKH peann3yeTcsl Mpekae BCEro
3a CuéT OpraHu3alu HKCIEPUMEHTAIbHOU JeATEeNbHOCTH oOywaromuxcs. s
0a30BOr0 ypOBHsS Kypca (PU3HKH — ATO HCIOJIB30BAaHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX AKCIICPUMEHTOB U JIA0OpAaTOPHBIX padoT, KOTOphIC B
nporpaMMme 1o (Qu3MKe OO0beAMHEHBI B OOMIMA CHUCOK YUYEHHUYECKUX
MpaKTUYECKUX padoT. BeIfeeHne B yka3aHHOM TepedyHe J1abopaTOpHBIX padoT,
NPOBOAUMBIX JIJII KOHTPOJSI M OICHKH, OCYIISCTBISCTCS yYaCTHUKAMM
00pa30BaTeIBHOrO TMpollecca WCXOJs U3 OCOOCHHOCTEH TIUIAaHUPOBAHUS W
ocHamieHuss kabwnera (¢Gu3uku. Ilpm 3ToM oOecrieynmBaeTcs OBIIAJICHHUE
OOy4JaroIIMMHUCS YMECHHSIMHU TPOBOJIUThL KOCBEHHBIC HW3MEPEHUS, HCCIICIOBAHHMS
3aBUCUMOCTCH (PU3NYECKHX BEJIIMYUH W IIOCTAHOBKY OIBITOB II0 IIPOBEPKE
NPEIJIOKCHHBIX TUITOTE3. Bosbllioe BHUMaHUE yIEIsSeTCs PEIICHUIO PACUYETHBIX H
KayeCTBEHHBIX 3a1ad. IIpu 3TOM i1 pacdy€THBIX 3aJa4 MPUOPUTETOM SIBIISIOTCS
3a/layd C SIBHO 3aJaHHOW (PU3MYECKOl MOJENbIo, MO3BOJSIONIUE TPUMEHSThH
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO pasziena Kypca, Tak |
UHTETPUPYS 3HAHUS U3 PA3HBIX Pa3esoB. /(s kauecTBEHHBIX 3a/lay MIPUOPUTETOM
ABIIAIOTCS 3a/laHusi Ha OOBSICHEHHE TNPOTEKaHUA (PU3MUECKUX SBICHUH U
IIPOIIECCOB B OKPYKAIOIICH KU3HH, TPEOYIOITUe BRIOOpa (PU3HMUECKON MOJICTH IS
CUTYaIlUU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMH LIETISIMUA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SABIISIOTCS:
dbopMupoBaHUE WHTEpEca U CTPEMIICHHS] OOYYaIOMIMXCA K HAYYHOMY H3YYCHUIO
MPUPOBI, PA3BUTHE UX UHTEIIEKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJE IMO3HaHUS H (POPMHUPOBAHHE
MCCJIEI0BATEIILCKOTO OTHOIIEHHUS K OKPY/KAIOITUM SIBIICHUSIM;

dbopMHupOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpOEHUS MaTepuH M PyHIaMEHTAIBLHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH SIBICHHUS C WCIOJIb30BaHUEM (U3HUECKUX
3HAHWWA W HAYYHBIX JIOKA3aTEIHCTB;

dbopMupoBaHWE TIPEACTABICHUH O poiu GU3UKKA JUIsl  Pa3BUTHS JAPYTHX

CCTCCTBCHHBIX HAYK, TCXHHUKH U TEXHOJIOTU.
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JocTrkeHne 53TUX Lened 00ecrneyrBaeTCss PEeIIeHUEM CIEAYIOMMX 3a7a4 B
mpoiiecce M3ydeHus: Kypca (pU3MKU Ha ypOBHE CpeIHEro OO0IIero oOpa3oBaHUS:
NPUOOPETEeHHE CUCTEMbl 3HAHUN 00 O0O0IWMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSX,  BKIIOYasg  MEXaHUKY,  MOJEKYJSIpHY0  (U3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPOPU3UKH;
dbopMupoBaHue yMEHUW TPUMEHATh TEOPETUYECKUE 3HAHUS MJI1 OOBSICHEHHUS
bu3uYecKUX SIBJICHUN B TPUPOJE W JUIsl TMPUHSATUS TPAKTUUECKUX PEIICHUN B
MTOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pPEIICHMs] Pa3IUYHbIX 3a/ad C SIBHO 33JaHHOW (U3HUECKOU
MOJIENIbIO, 3aJlay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIbHOE CO3JaHue (U3MUECKOU
MOJIeIH, aJICKBAaTHOM YCIOBHSM 3aJ1auH;

MOHUMaHUE (PUBHMUYECKUX OCHOB U MIPUHIIUIIOB JICUCTBUS TEXHUUECKUX YCTPONCTB U
TEXHOJOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHWE METOAAMHU CaMOCTOATENBHOTO IUIAHUPOBAHMUS M  IPOBENEHUSA
¢u3nueckux OSKCIEPUMEHTOB, aHaJlIW3a W HHTEepHOpeTanud  UHGOpMAINH,
OTIpEeJIEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

CO3JaHWE YCJIOBHM [UISI PA3BUTUA YMEHHUH MPOCKTHO-HUCCIEI0BATEIBCKOM,
TBOPYECKOM JESITEIHbHOCTH.

Ha wusyuenune ¢usukun (6a30BbIi ypoOBEHb) Ha YPOBHE CpEAHErO OOIIETO
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B

11 kmmacce — 68 yacoB (2 yaca B HEZIEIIO).

2. Conep:xanue nporpaMmmsl Kypca «@u3zuka»

10 KJIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS

®dusnka — Hayka o npupoje. HayuHble METOJbI MO3HAHUS OKPYXAIOIIEro MUpa.
Ponp skcnepuMeHTa U TEOPUU B MPOLIECCE MO3HAHUS MPUPOABL. DKCIIEPUMEHT B
buzuke. MoaenupoBanue GQU3NUECKUX SBJICHUW U TMpolieccoB. HaydHbie
runote3bl. duznueckue 3aKOHBI U TEOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3HUECKUX

3akoHOB. [lpuniun coorBercTBusA. Ponb U Mecto Quiznku B (POpMHUPOBAHUU



COBPEMECHHOM HAy4YyHOM KapTUHBI MUpa, B IPAKTUYECKOU NEITEIBHOCTHU JIIOACH.
JdemoHcTpanuun

Amnanorossie U HU(PPOBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe JABMKeHHE. (OTHOCHUTEIBHOCTh MEXAaHMYECKOI'O  JBHIKCHMS.
Cuctema otcuéra. Tpaektopus. Ilepemernienue, CKOpOCTh (CpelHsIsi CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHaIbHON TOUKH, UX MPOCKIUU HA OCH
cuctemMbl koopauHaT. ClOXEHUE TEPEMEIIEHU U CIIOKEHUE CKOPOCTEH.
PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TNpsIMOJIMHEHHOEe ABMxkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYTH U TNEpPEeMEIICHUA
MaTepuagbHON TOYKHU OT BpeMmeHu. CBOOOIHOE MajieHue. Y CKOpeHUEe CBOOOIHOTO
naneHus. KpuBonuHenHOe JBWXEHHWE. JIBH)KEHHE MaTepuajJbHOM TOYKH I10
OKPYKHOCTHU C TTOCTOSHHOM MO MOAYJIIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAS
ckopocTh. Ilepuon m uacrora oOparieHus. LleHTpocTpeMuTeIbHOE YCKOpEHUE.
TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP, JBUKCHHUE
CHapSJIOB, IICTIHBIE U PEMEHHBIC TIEPEIAUH.

JdeMoHCcTpamuun

Mogenb cuCTEMBbl OTCUETA, WUIIOCTPAIMS KHHEMAaTUYECKUX XapaKTEPUCTUK
JIBMOKCHUS.

[IpeobpazoBanue NBMKCHUH C MCIIOIB30BAHUEM IMPOCTHIX MEXaHU3MOB.

[TageHne Tea B BO3AYyXE U B PA3PEKECHHOM POCTPAHCTBE.

HaGmomenne naBKeHHMs Teja, OpOIICHHOTO II0J YIJIOM K TOPHU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHHUS.

Hanpasnenne ckopoCcTy npu JBUAKECHUU MO OKPY>KHOCTH.

Y4yeHu4eCKH IKCIIEPUMEHT, J1a00paTOpHbIe PadOoThI

N3yuyeHne HEpaBHOMEPHOIO MABMXKEHHS C IEJIbIO ONPEACICHUS MIHOBEHHOM

CKOPOCTH.



HccnenoBanne COOTHOLIEHHMS MEXAY IIYyTSAMHU, [POUACHHBIMU TEIOM 34
[IOCJICIOBATEJIbHBIE PaBHBIE IIPOMEXKYTKM BPEMEHM IPU PaBHOYCKOPEHHOM
IBWKCHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.
N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuyenue ABM>KEHMS Tela, OpPOIIEHHOIO0 TOPU30HTAIIBHO.

Tema 2. lunamuka

[TpuHumnn otHocutenbHOCcTH ['anmunes. Ilepseit 3akoH Hbrorona. MHepuunanbHbie
cucrembl orcuéra. Macca Ttena. Cuna. IlpuHumn cynepno3uiuu cui. Btopoii
3akoOH HproToHa I marepuanbHOM TOYKW. Tpertuit 3akoH Hprotona s
MaTepHalbHBIX TOYEK. 3aKOH BceMHUpHOro TtaroreHus. Cuna Ttspkectu. IlepBas
KocMmuyeckas ckopocth. Cuiia ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl
TpeHus: (MOKOs, CKONbkeHus, kadeHus). Cuna tpenus. Cyxoe tpenme. Cuia
TPeHUs CKOJBbXKEHHS W cuia TpeHus mokos. Koaddunuent tpenus. Cuna
COINPOTHUBIICHUS MPHU JIBUKCHUU TeJla B XKUAKOCTH WK rase. IlocrynarensHoe u
BpamaTeIbHOe  JBMXKEHHE a0COMIOTHO  TBEpHOro Teila. MOMEHT  CHIIBI
OTHOCHUTENIBHO OCH BpaleHus. [lneqo cumnpl. YciioBus paBHOBECHS TBEPOrO Tea.
TexHu4YecKkrne yCTpOMCTBA U MPAKTUUECKOE NMPUMEHEHHE : MIOAIIUITHUKY, IBUKCHUE
VUCKYCCTBEHHBIX CITyTHHUKOB.

JdeMoHCcTpamuun

SIBneHne nHEepIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TeJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIIL.

3aBUCHMOCTD CHIIBI YIIPYTOCTH OT JiepopMariuiu.

HeBecomocTs.

Bec tena npu yCkOpeHHOM NOABEME U MAJICHUU.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAU€HUS U CKOJIbKECHUS.

VYcoBus paBHOBECHS TBEPAOTO TENA.



Bunel paBHOBecus.

YdeHn4YecKHil IKCIIEPUMEHT, J1a00paToOpHbIe padoThl

N3yuyenue nBmxeHust Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJ  YOPYTOCTH, BO3HUKAIOUIMX B IMIPYXUHE W
pe3UHOBOM 00pas3iie, OT ux AedopMaIium.

HccnenoBanue yCcinoBUM PaBHOBECHS TBEPAOIO TEJA, UMEIOLIETO OCh BPAIIECHHUS.

Tema 3. 3aKoHbI COXpaHEHHS B MeXaHUKeE

Nmnynbe MaTepuanbHOM TOUKH (TeJa), CHCTEMbl MaTepUaNIbHBIX TOUYEK.

NMnynbc cuiibl 1 UI3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAaHECHUSI UMITYJIbCA.
PeaktuBHOe nBwxkenue. Pabora cwibl. MomHOCTh cuiibl. KuHeTndeckass sHEprus
MarepuagbHOW TOouku. Teopema 00 U3MEHEHUM KHHETHUYECKOW DSHEprumu.
[Torennnanbuas sHeprus. [loTeHnumanbHas 3HEprusi ynpyro jaehopMUpPOBaHHOMN
npyxuHbl. [loTeHnmanpHass »HEprus Tejaa BOJM3M TIOBEPXHOCTH  3eMIIH.
[loTeHnuanbHbple U HEMOTEHLIUANbHBIE CHIIBL. CBS3b PaOOThl HEMOTEHIIMAIbHBIX
CUJ C M3MEHEHHUEM MEXAHMYECKOM SHEPTrHMHM CUCTEMBI TeNl. 3aKOH COXpPaHEHHS
MEXAaHUYECKOW SHEPTrUU. YIPYrue€ M HEYNPYTHE CTOJKHOBCHHUA. TEXHHYECKHUE
YCTPOWCTBA M MPAKTUUYECKOE NPUMEHEHHUE: BOJOMET, KOMNEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

JdeMoHCcTpamuun

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BUXKEHUE.

[lepexoa MOTEHIIMATBLHON SHEPTUHN B KHHETUUYECKYIO U 00paTHO.

YdeHnuecKkHii IKCMEPUMEHT, J1a00paTOPHbIE PadOThI

N3yuenne abCOIIOTHO HEYNPYTOro yaapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOTHl CWIIbI C U3MEHEHUEM MEXAHUYECKOW DHEPruu Tena

Ha NpUMEPE PACTSHKEHUS] PE3UHOBOTO KI'yTa.

Pazgea 3. MousiekyasipHas pu3uKa ¥ TepMOAMHAMHKA
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Tema 1. OcHOBBI MOJICKYJIAPHO-KMHETHY €CKO TEOPUH

OCHOBHBIE TIOJIOKEHUSA MOJIEKYISIPHO-KUHETUYECKOM TEOPUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxenue. Jduddysus. Xapakrep ABUKEHUS U
B3aUMOJICMCTBUs YaCTUL[ BeulecTBA. MOJENIN CTPOCHUS Ta30B, XUIKOCTEU U
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pasmepbl Monekyl. KommuectBo BemectBa. IloctosinHas ABoranapo. TemnoBoe
paBHOoBecue. Temmeparypa u €€ usmepenue. Illkana temmeparyp Llenbscus.
Mogens uaeanbHoro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-KMHETHYECKOU
TEOpUH UJCATBLHOrO Tra3a. AOCONIOTHAas TeMIeparypa Kak Mepa CpeaHei
KMHETUYECKOM SHEPruM TEIIOBOTO JBMXEHMs yactul] raza. Illlkama temmneparyp
KenpBuna. T'a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. 3akoH
Janerona. M3ompolieccbl B HA€aIbHOM Ta3€ C MOCTOSHHBIM KOJHWYECTBOM
BeniecTBa. ['paduueckoe mpencTaBIeHUE H30IMPOIIECCOB: H30TEpMa, H30X0pa,
n300apa. TexHHYecKre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

JdeMoHCTpanuu

OnbIThI, AOKa3bIBAIOIIME TUCKPETHOE CTPOEHHUE BEIIecTBa, (pororpaduu MOIEKy
OPTaHUYECKUX COCITMHECHUU.

OmnbITel 10 1D GY3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita IITepHa.

OnBbIThL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOACHCTBHS.
Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHHUS ra3a HA CTEHKH COCY/IA.

OnbITel, WUIIOCTPUPYIOLIME  YpPaBHEHUE  COCTOSIHUSI  HJEallbHOIO  rasa,
M30IIPOLECCHI.

YdeHnuecKkHii IKCIMEPUMEHT, J1a00paTOPHbIE PadOThI

Omnpenenenne Macchl BO3AyXa B KIIACCHOW KOMHATE HA OCHOBE M3MEpPEHUN 00bEMa
KOMHATBHI, JABJICHUS U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSHUS Pa3peKEHHOr0 ra3a.

Tema 2. OCHOBBI TEPMOAMHAMHKH
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TepMonuHamuueckas cuctema. BHYTpeHHssA DJHEprus TEpMOIMHAMHUYECKOU
CUCTEMBI U crIoco0bl €€ u3mMeHeHus. KonnyecTBo TeminoTel u padora. BHyTpeHHss
DHEpPrusl  OJHOATOMHOIO  HJEaNbHOrO0  Tra3za.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHHE. Y €IbHas TEIJIOEMKOCTh BEIECTBA.
KonunuectBo temnotsl mpu Teruionepenade. [lonstue o6 anuabaTHOM mpouecce.
ITepBeIil 3aKk0H TepMOaAMHAMUKHU. [IprMEHEeHNE IEPBOrO 3aKOHA TEPMOJAUHAMUKHU K
uzonpoueccaM. ['paduyeckas wuHTeprperanusi padboTbl raza. Bropoil 3akoH
TepMoauHaMuk. HeoOpaTtumocTh mporeccoB B mpupoje. TenoBble MalllUHBI.
[TpuHuunel neicTBUS TEMIOBBIX MamuH. [Ipeobpa3zoBaHusi PHEPTUM B TETUIOBBIX
mamHax. Koadduiment nonesnoro aeictus TeruioBoit mamuHel. [ukin Kapao u
ero  kodpduuueHT  MONIE3HOr0  JACHCTBUS.  DKOJIOTMYECKHE  MPOOJIEMBI
TEIJIOOHEPTreTUKU. TEeXHHUYECKHE YCTPOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE:
JIBUTATEIb BHYTPEHHETO CropaHusi, OITOBOM XOJOAMIBHUK, KOHAUITUOHED.
JlemoHcTpanuu

W3meHeHre BHYTpEHHEW PHEPrUM Teja MPU COBEPIICHUH PaOOThI: BBIJIET MPOOKH
u3 OyTBUIKM TOJ JEHCTBHUEM CKAaTOTO BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOM
TpyOKe myTéM TpeHHUs (BUICOAEMOHCTPAITHUA).

N3meHeHne BHYTpEHHEN SHEPTHH (TeMIIEpaTypbl) TeENla NPH TEIIIONEpeaaye.

OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).
Mopenu mapoBoii TypOWHBI, IBUTATENss BHYTPEHHErO CTOPaHUS, PEAKTHUBHOTO
JBUTATEIS.

YdeHnuecknii IKCIEPUMEHT, J1a00paTOpPHbIe PaAd0ThI

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. ArperaTHbie COCTOSIHMS BelecTBa. Ma3oBbie Mepexoabl
[TapooOpazoBanne u KoHaeHcaius. Mcmapenue u kumneHue. AOCOTIOTHAs W
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YnaenbHas TEIIIOTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT JaBlieHUs. TBEpIoE
teno. Kpucraminueckue u amopgHbie Tesia. AHM30TPOIHS CBONCTB KPHUCTAILIOB.
Kunkue kpucramnel. CoBpeMeHHbIE MaTepualbl. [lnaBieHne u KpucTaum3amus.

Vnenvnas terora miaBieHus. CyOnumanusi. YpaBHEHUE TEIJIOBOro OajaHca.
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TexHuueckue yYCTpPOWCTBA M MPAKTHUYECKOE IMPUMEHEHHE: TUTPOMETp U
[ICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IIOJIYyYCHUsSI COBPEMEHHBIX MAaTEpPUaJIOB, B
TOM YHCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH.

JdemoHcTpanumn

CBoliCTBa HACBIIIEHHBIX MIAPOB.

Kunenune npy NoHWKEHHOM J1aBJICHUHU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenre  HarpeBaHuss M IUIABJIEHUS  KPUCTAIMYECKOTO  BEIIECTBA.
JlemoHCTpanys KpUCTaJIOB.

Y4deHnuecKkHii IKCIEPUMEHT, J1a00paToOpHbIe padoThI

N3mepenne 0THOCUTETLHOMN BIAXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. DiiekTpocTaTUKA

DnekTpu3auus Teil. DIEKTpUYEeCKUd 3apsia. [[Ba BuAa 3JIE€KTpUUYECKUX 3apsigoB.
[IpoBOAHUKH,  OUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTpUYEecKoro 3apsana. B3aumoneiictBue 3apsgoB. 3akoH Kyrnona. Toueunsiit
ANEKTPUYECKUI 3apsan. Onekrpuyeckoe nojie. HanpsskEHHOCTh 3JIEKTPUYECKOTO
nossA. [IpuHOMI Cynepno3uuuu 3JIEKTPUYECKUX ToJIeH. JIMHUM HanpsiKEHHOCTH
anekTpuueckoro mois. PaGora cun anekrpoctaruueckoro mois. Ilorenmwmar.
PazHocte moreHnmanoB. IIpOBOAHWMKM M AUANEKTPUKUA B 3JIEKTPOCTATUYECKOM
nosne. JludnmekTpuueckas MPOHULIAEMOCTh. IEKTpo€MKOcTh. KonpaeHcaTop.
DNEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO KOHJEHCATOpa.
TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

JleMoHCTpauuu

Y CTpONCTBO M MIPUHIUIT IEUCTBHS 3IEKTPOMETPA.

B3anmopelicTBre Ha3NEKTPU30BaAHHBIX TEIN.

9JI€KTpI/I‘-ICCKOC I10JIC 3apAKCHHBIX TCII.
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[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3aIIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUJIOIIAJH IUIACTHH,
PACCTOSHUS MEXAY HUMH U AUIIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

YdeHnuecKkHil IKCIePUMEHT, J1a00paTopHbIe padoThI

I/I?)MepeHI/Ie SHCKTPOéMKOCTI/I KOHIACHCATOPpA.

Tema 2. IlocTOSIHHBIN JIeKTPUYECKHUI TOK. TOKH B pa3jiIMuYHbIX cpeaax
OJIEKTPUUYECKUA  TOK. YCJOBHUS  CYIIECTBOBAaHUSA  AJIEKTPUYECKOrO  TOKA.
Uctounnku Toka. Cuna toka. Ilocrosuubiii Tok. Hanpsixenune. 3akon Oma niid
ydacTKa 1eNnu. OJIEKTPUUECKOE COMPOTUBJICHHUE. YEIbHOE CONPOTUBIICHUE
BemiectBa.  [locnegoBaTenpHOE, MApaJJIEIBbHOE, CMEIIAHHOE  COEIUHEHHE
npoBOAHUKOB. PaboTa snextpuueckoro toka. 3akoH J[xoymns—Jlenma. MomHOCTh
AIEKTPUYECKOTO0 TOKA. DJEKTPOABMXKYLIAs CHJIA U BHYTPEHHEE COINPOTUBIICHHE
UCTOYHMKA TOKa. 3akoH OMa i NOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOW LIETH.
KopoTtkoe 3ambikanue. OJIEKTPOHHAas MPOBOAUMOCTb TBEPIABIX METaJIOB.
3aBUCHUMOCTb COINPOTHUBIICHHS] METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTD.
ONIeKTpUYEeCKU  TOK B Bakyyme. (CBoWCTBa  DJIEKTPOHHBIX  ITYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAS MPOBOAUMOCTD MOJTYIPOBOIHUKOB.
CaoiicTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE MPUOOPHI. DIEKTPUUECKUN TOK B
pacTBOpax M paciuiaBax »3JIEKTPOJUTOB. OJIEKTPOJIUTHYECKAS IHCCOLIMAIUS.
ONEeKTpoNu3.  JJNeKTpUYeckuit  Tok B razax. (CaMoOCTOATENbHBIN U
HECAMOCTOATENbHbIN pa3psa. Momuus. [lnasma. Texnuueckue ycTpoucTBa H
MPAKTUYECKOE MPUMEHEHUE: aMIepPMETpP, BOIBTMETP, PEOCTAT, UCTOUHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, IIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIICHUS,  BAaKyyMHBIA  JUOA, TEPMHUCTOPBI U  (POTOPE3UCTOPHI,
MOJIYNIPOBOJHUKOBBIN IMO/, TAIbBAHUKA.

JdemoHcTpanumn



14

N3mepenue cuibl TOKa U HaIPSKEHMUS.

3aBUCHMOCTh CONPOTUBJIEHUSA UWIMHIPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIIAU ITONIEPEYHOr0 CEYEHUs U MaTepHrala.

CmemaHHOe COeIMHEHUE TPOBOHUKOB.

IIpssmoe u3mepeHne IEKTPOABUKYILECH CUIIBL.

KopoTkoe 3amplkaHHMe TrajdbBaHMYECKOTO DJJEMEHTA W OLEHKA BHYTPEHHETO
COIIPOTUBIICHUS.

3aBUCHMOCTD CONPOTUBIICHHSI METAIUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoli paspsa U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

YdeHn4uecKkHii IKCIEPUMEHT, J1a00paToOpHbIe padoThI

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mepenne HiIeKTpOABMKYIIEH CWIBI HCTOYHHMKA TOKA WM €ro BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce oCcyIiecTBIsieTCs ¢ y4€ToM
collepKaTeNIbHbIX MEXKIIPEAMETHBIX CBS3EH C KypcaMHU MaTeMaTHUKH, OWOJIOTHH,
XUMHH, Teorpadud M TEXHOJOTUU. MeEXNpeIMETHbIE TOHSATHS, CBS3aHHBIC C
M3y4Y€HHEM METOJ0B HAay4YHOrO INO3HAHMS: SIBIECHHE, HAy4YHBIH (hakT, THIIOTE3a,
¢usnyeckas  BeNWYMHA, 3aKOH, Teopus, HaOJIOAEHHE,  JKCIEPUMEHT,
MOJEIUPOBAHUE, MOJENb, U3MEpeHue. MaremaTuka: pEIIeHHE CUCTEMBI
ypaBHEHUH, JIMHEWHAsT QyHKIWA, mapadoia, runepOosa, ux rpaduKku U CBOMCTBA,
TPUTOHOMETpUYEeCKUEe (QYHKIUHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M MX NPOEKUMH Ha OCU KOOPIMHAT,
CJIIO)KEHHME BEKTOPOB. bHOJIOrMA: MEXaHWYEeCKOe IBMIKEHHE B KMBOM NPHUPOJE,
muddy3us, ocMoc, TEMIOOOMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEpEIayH,
TEIJIOBOE PAaBHOBECHE), SJIEKTPUUYECKUE SBICHHUS B JKUBOM MNpuUpojae. XUMUS:

AUCKPCTHOC CTPOCHHUC BCIICCTBA, CTPOCHHUC aTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
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MOJISIDHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeJ, KUIAKOCTEHM U Ta30B,
JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJEKTPOJIUTHYECKAss  JAUCCOLUALMS,
rajibBaHuKa. ['eorpadus: BIaKHOCTh BO3AYyXa, BETPhI, OapoOMeETp, TEPMOMETP.
Texnomorusi: mpeoOpa3oBaHUEe JBIKEHUN C HCIOJIH30BAHUEM MEXAaHM3MOB, YUET
TPEHUS B TEXHUKE, TOAUIUITHUKH, UCTIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B
TeXHUKe (pakeTa, BOIOMET U JIpyrue), IBUraTelib BHYTPEHHETO CrOpaHus, mapoBas
TypOUHa, OBITOBOM XOJIOAWIBHUK, KOHJUIIMOHEP, TEXHOJIOTUU TMOJYyYCHUs
COBPEMEHHBIX MAaTE€pPHaJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE DJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, SJEKTPOHArpeBaTelbHbIC MPUOOPHI, IIECKTPOOCBETUTEIBHBIC MPUOOPHI,

TraJIbBaHHKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS HHIYKIHS

[locTositHHBIE MarHuThl. B3auMoieicTBHE IMOCTOSHHBIX MAarHUTOB. MarHuTHoe
nojie. Bektop MarHuTHOM MHAYKUUU. [[pUHIMIT CyNEePITO3UIIMM MATHUTHBIX MOJIEH.
JlvEMM MarHuTHOW WHAYKIUHM. KapTMHa JWMHUNA MArHUTHOM WHAYKIMU I1OJIS
MMOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoJie MPOBOJHUKA C TOKOM. KapTuHa JMHUIA
UHIYKUAW MAarHUTHOTO MOJs JIMHHOTO NIPSIMOTO MNPOBOJHUKA W 3aMKHYTOI'O
KOJIBLIEBOTO MPOBOJIHHUKA, KaTymku ¢ TokoMm. OmbiT ODpcrena. B3aumopeiicTBue
MIPOBOJIHUKOB ¢ TOKOM. Cuia AMmnepa, e€ Moaynb 1 Hanpasienue. Cuna JlopeHna,
e€ MOIyJb W HalpaBiieHUE. [[BU>KEHHE 3apssKEHHOM 4YacTUIbl B OJHOPOIHOM
MarHuTHoM tione. PaGora cunbl Jlopenua. SIBieHuE 3IEKTPOMArHUTHOM
uHAyKIuU. [ToTOK BEeKkTOpa MarHMTHOM WHAYKIUU. OJEKTPOABMXKYIIAs CHIIA
MHIYKIMK. 3aKOH  3JeKTpoMarHuTHOW  uHAykinuu  Dapanesa. Buxpesoe
AIEKTPUYECKOE TMoJie. OJNEKTPOABUXKYIAs CHJIa HMHAYKIMU B TMPOBOJIHHKE,
JIBHOXKYIIIEMCS MTOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM mnoJie. [IpaBuio Jlenna.
NHAyKTUBHOCTb. SIBnenue CaMOUHIYKIIHH. DJIEKTPOJIBHKYIIAS cuia

CaMOMHAYKIIHNH. 3HCpFI/IH MargamMTHOTI' O 101 KaTyHOIKH C TOKOM.
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ONEeKTPOMAarHUTHOE  ToJIe.  TeXHUYECKHE  yCTPOMCTBA W IPAKTUYECKOE
IIPUMEHEHUE: TIOCTOSHHBIE MArHWUTBI, AJIEKTPOMArHUThl, JSJEKTPOABUTATEID,
YCKOPHUTENH DJIEMEHTAPHBIX YACTHUILI, HHIYKIMOHHAS I1€Yb.

JdemoHcTpanumn

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO MyYKa MAarHUTHBIM IOJIEM.

JIMHUMY MHIYKIIMU MAarHUTHOTO MOJIS.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMAarHUTHON MHYKIIMH.

[Ipasuiio Jlenua.

3aBUCHMOCTh 3JIEKTPOABIKYLIEH CHJIBI HMHIAYKUAH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

YdyeHuueCcKHid IKCIIEPUMEHT, JIa0opaTopHble padoThI

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue neicTBUSA MOCTOSHHOTO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS SIIEKTPOMAarHUTHOM MHIYKIIUH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexannueckue 1 3JIeKTPOMarHUTHbIE KOJIeOaHUs

Konebarenbnas cuctema. CBoOOAHBIE MEXaHWYECKUE KoneOanus. ['apMoHnueckue
koneOanms. [lepmon, wactora, amrmutyna u (aza xonebanuid. [IpyXuHHBIHI
MasTHUK. MaTeMaTH4YeCKUi MasTHUK. YPaBHCHHE TapMOHUYECKUX KOJeOaHUM.
[IpeBpamienne SHeEpruM MNpU TrapMOHHWYECKHX KoneOanusax. KoiebarenbHbIN
KOHTYp. CBOOOIHBIC SJIEKTPOMATrHUTHEIE KOJICOaHUS B UJI€aTbHOM KOJIeOATEThHOM
KOHType. AHAJIOrMsg  MEXAYy MEXaHWYECKUMH UM JJIEKTPOMarHUTHBIMU
konebanusamu. dopmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPrUU B HUACATBHOM

KojnebaTenbHOM  KOHType. llpencraBienue o0 3aryxaromux KoJeOaHUAX.
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BoinyxneHHble  MexaHuueckue — koniebanusi.  Pe3onanc.  BwiHyxeHHBbIE
ANeKTpoMarHuTHele  kojeOanus.  Ilepemennslii  Tok.  CuHYyCOMIAJIbHBIN
IIEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U JEHCTBYIOIIEE
3HaYEHUE CUJIBI TOKA U HanpsbkeHud. Tpancdopmarop. IlponsBoactso, nepegaya u
NOTpeOJIeHHE IIEKTPUUECKOW AHEPTrUU. DKOJOTUYECKUE PUCKU MPU POU3BOJICTBE
anekTpod3Heprun. KynbTypa HMCHOJNB30BaHMS AJIEKTPOIHEPTHH B ITOBCEIHEBHOM
KU3HU. TEXHUYECKUE YCTPOMCTBA M NMPAKTUUYECKOE MPUMEHEHUE: DIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTr0 TOKA, TUHUHU dJIEKTpONepeaay.

JdemoHcTpanuun

HccnenoBanue mapaMeTpoB KoJieOATENbHOW CHUCTEMbl  (TMPYKUHHBIA WM
MaTeMaTUYECKUN MasITHUK).

HaGmronenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHYXJACHHBIX KOJIEOaHUIA.

HaGmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CHJIBI TOKA U HAMpsDKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHHUIA.

Pe3oHanc mnpu  1mOCHENOBATENIBHOM  COCAMHEHUM  PE3UCTOPA,  KaTYILIKHU
VWHJIYKTUBHOCTH Y KOHJEHCATOPA.

Mojenpb TMHUM AIEKTPOIIEpeaadHu.

YdeHnueckmii IKCIEPUMEHT, JJa0opaTOpHbIe padoThI

HccnenoBanne 3aBUCUMOCTH TIEPHOJIAa MAJIBIX KOJIeOaHM Tpy3a HA HUTH OT JIJTUHBI
HUTH U MaccChl Ipy3a.

NccenenoBanne NEpEeEMEHHOrO0 TOKAa B LENH M3 IOCIEIO0BATEIBHO COCAMHEHHBIX

KOHJIEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. MexaHn4ecKue U 3JIEKTPOMarHUTHbIE BOJIHbI
Mexannyeckue BOJIHBI, ycioBus pacnpoctpaHeHus. Ilepmon. CkopocTh
pacnpocTpaHeHus W JiuHa BOJHBL. llomepedHble W MPOJONBHBIE BOJIHBI.

Nutepdepentius u qudpakuus mexaHudeckux BOJIH. 3BYK. CKOpOCTh 3BYyKa.
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I'pomkocTh 3Byka. Bricora ToHa. TemOp 3Byka. DIEeKTpOMArHUTHBIEC BOJIHBI.
VYcinoBus U3NyYeHHUs SJIEKTPOMAarHUTHBIX BOJIH. B3anMHasg opueHTaiuss BEKTOPOB
E, B, v B nsnekrtpoMarHuTHOW BoJiHE. (CBOWMCTBAa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)kKeHUe, MpeoMIIeHHE, Nospu3anus, nudpaxius, uarepdepenuus. CKOpocTh
AJEKTPOMAarHuTHbHIX BOJIH. [Ilkana »IEKTpOMAarHMTHBIX BOJIH. lIpuMeHeHue
AJIEKTPOMArHUTHBIX BOJH B TeXHUKE © ObITy. [IpuHIMOBI paguocBsi3u U
TeneBuaeHus. Paamonokanus. DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYyKaromlen
cpenpl. TeXxHMYECKUE YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: MY3bIKAIbHBIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JIMAarHOCTHKAa B TEXHUKE W MEAMUIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neys.

JemoHncTpanuun

OO6pazoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.
Komne6mromeecst Te10 kKak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIIEHUSI MEXaHUYECKHUX BOJIH.

Ha6monenne untepdepeniinu u Auppakiiny MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne ¢Bs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW U 4aCTOTOM
KoJIeOaHuH.

HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAXCHUE, MPEJIOMIIEHUE,

noJisipu3anus, 1udpakius, uHTephepeHIns.

Tema 3. OnTuka

I'eomerpuueckass onrtuka. IIpsaMonuHENHOE  pacnpoCTpaHEHHE  CBETa B
oaHoposHou cpeae. Jlyd cBera. TodeuHblil UCTOUYHUK cBeTa. OTpakeHHE CBETa.
3akoHBl OTpakeHUs cBeTa. [locTpoeHWe W300paKEHUN B TUIOCKOM 3€pKaje.
[Ipenomiienne cBeTa. 3aKOHBI MpPEJIOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTpeHHero otrpaxeHus. [ucnepcusi cBeta. CnoXHBIM cOCTaB OElIOro CBeTa.
[IBer. CoOwuparomme u paccewBawIue JUH3bL. ToHKas auH3a. DOKyCHOE

paccTosiHUEe M ONTUYECKas Cujla TOHKOW JMH3bL. [locTpoeHue u300pakeHuil B
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coOuparoumx 1 paccenBarouux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JIaBaemMoe JIMH30MU. [Ipenensl npuMEHUMOCTH TEOMETPUUECKOW ONTUKU. BOHOBast
ontuka. Uutepdepennus cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCMMYMOB U MUHUMYMOB B UHTeP(PEPEHIIMOHHON KapTUHE OT JABYX CUH(A3HBIX
KOTEPEHTHBIX HMCTOYHMKOB. [ludpaxkuus cBera. JludpakuuoHHas pemi€Tka.
YcnoBue HaOMIOACHUS TJIABHBIX MAKCUMYMOB TIPH TIaJIEHUH MOHOXPOMATHYECKOTO
ceera Ha gudpakiuoHHyro pemérky. [lonspuzamust ceta. TexHUYECKHE
YCTpPOWCTBA W TMpaKTHYECKOe MPUMEHEHWEe: OukH, Jiyna, (Qoroamnmapar,
NPOEKIIMOHHBIA  anmapaTr, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs  ONTHKAa,
nudpakImoHHas peneéTka, MmoasIpouI.

JemoHncTpanuun

[IpsmonrHEelHOE pacpoCTpaHEHHUE, OTPAXKEHUE U TTPEJIOMIICHUE CBETA.
Onrtruueckue mpudOopHI.

[TonHOE BHYTpEHHEE OTPAKECHUE.

Mogens cBeToBOAA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOIIa, TeJIECKOoMna.

Ha6monenne naTepdepeHinm cBeTa.

Ha6monenue nudpakiuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO TPU3MBI.

[Tonmy4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

YdeHnuecKkHii IKCMEPUMEHT, J1a00paTOPHbIE PadOThI

N3mepenne nmokasarens NpeoMIICHUS CTEKJIA.

UccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Hab6mronenne nucrnepcuu cBera.

Pa311e.11 6. OcHOBBI CHeHI/IaHBHOﬁ TCOPUHU OTHOCHUTCJIBHOCTH
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I'panunbl IPUMEHUMOCTH KilacCU4YecKou MexaHuku. [loctyiatsl cnenuvanbHOU
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHLUII OTHOCHUTEJIBHOCTH OWHINTENHA. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH.
3amMe[UIeHue BpPEMEHM U COKpAILlEHWE JUIMHBL. OJHEPrus M HUMITYJIbC
PEAATUBUCTCKOM 4YacTUUbl. CBA3p MacCbl C DHEPrued M HMMIYJbCOM

peJISITHBHCTCKOﬁ HaCTHUIIbI. QHCPI‘ U1 IIOKOA.

Pasznen 7. KBanroBas ¢pusuxa

Tema 1. D1eMeHTHI KBAHTOBOM ONITHKHU

®otonbl. ®opmyna [lnanka cBs3u 3HEprUHM (HOTOHA C €r0 YaCTOTOH. DHEPrus u
umnynbe ¢otoHa. OTkpeiTue M ucciaegoBanue Goroddpdekra. Onbiter AT
CroneroBa. 3akoHbl (pororddekra. YpaBHenue ODiHmTeliHa 11 doTodrddexra.
«Kpacnas rpanuna» ¢ororddexra. laBnenune cBera. OnbiTel [1.H. JlebGenena.
XuUMHUYeCKoe JeHCTBHE CBeTa. TEeXHWYECKHe YCTPOWCTBA U MPaKTUYECKOE
npuMeHeHue: GOoToINEeMEHT, POTOAATUMK, COTHEUHAs OaTtapesi, CBETOAHOI.
JdeMoHCcTpamuun

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHemnTHEro ¢poTodddexra.

CBeToauon.

Comnneunas Gartapes.

Tema 2. CTpoenue atoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHHIO (-HaCTHIL.
[Inanerapnas mogmens aroma. lloctynmatel bopa. M3nydyenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUU Ha Apyrou. Bumawl
criektpoB. CHeKTp YpOBHEH »SHEpruM aroma BojopoAa. BosHOBBIE CBOMCTBa
yactull. Bonnsl ae bpoinsa. KopnyckynsipHo-BoiHOBOM ayanu3M. CHOHTaHHOE U
BBIHYXKJICHHOE  H3JydYeHUE. TEeXHMYECKHME yCTPOMCTBA W  MOPAKTHYECKOE
MPUMEHEHHUE: CHEKTpPaJbHbId aHanu3 (CHEKTPOCKOIl), Jia3ep, KBAaHTOBBIN

KOMIIBIOTED.
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JdemoHcTpanuun

Mogens onbita Pesepdhopaa. Onpenenenue AiuHbl BOJHBI Jiazepa. HaGmroneHue
JMHEWYAThIX CIEKTPOB M3IIyyeHus. Jlaszep.

YdeHn4yecKHil IKCIEPUMEHT, J1a00paTopHbIe padoThI

HaGmtonenue nuHevaToro cnekrpa.

Tema 3. ATomMHoOe 11pO

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTb CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro wu3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BiusiHue paguMoakTUBHOCTM Ha JKHUBbIE OpraHu3Mbl. OTKpBITUE TIPOTOHA U
HedTpona. Hyknonnas wmonens suapa [eiizenOepra— MBanenko. 3apsna  sapa.
MaccoBoe uucio sanpa. M3oromnsl. Anbda-pacnan. DIeKTPOHHBIA U TO3UTPOHHBIN
6era-pacnaz. ['amma-uzinydyeHue. 3aK0H paJiMOAKTUBHOTO pacmiana. JHEPTus CBS3H
HYKJIOHOB B sijpe. Saepubie cuibl. JlepekT maccwl sipa. SnepHble peakiu.
Jlenenue u cuntes snep. Anepueiii peaktop. Tepmosiaepusiii cuntes. [IpobiaemMbr u
NEPCIEKTUBbl  SIAEPHOM  SHEPreTUKH. KOJIOTMYECKHWE AaCHEKThl  SAEPHOM
SHEPreTUKU. OJeMEHTapHble 4YacTUlbl. OTKpeITHE TO3UTPOHA. MeToabl
HAOJIIOIEHUST ¥ PETUCTPallUd  dJIEMEHTApHbIX vacTull. DyHaameHTanIbHbIC
B3auMopeicTBusa. EquHCTBO  dM3MYECKOW KapTUHBI MHUpa. TexXHUYECKHe
YCTPOMCTBA U NPAKTHYECKOE IPUMEHEHHUE: JO3UMETP, KaMepa BuiibcoHa, si1epHbIN
peakrTop, aroMHasi 6om0a.

JemoHcTpanuun

Cu€TuynK HOHU3UPYIOIIUX YACTHIL.

YdeHnuecKkHii IKCMEPUMEHT, J1a00paTOPHbIE PadOThI

HccnenoBanne TpekoB 4acTHIL (11O TOTOBBIM (hoTorpadusim).

Pa3zgea 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPU3UKH
Ortanel pa3BUTHS acTpOHOMHUH. [IpHUKIagHOE M MHUPOBO33PEHUECKOE 3HAUYCHUE

actponomun. Bua 3BE3gHoro Heba. Co3Be3nus, spkue 3BE3NBI, IUIAHETHI, HX
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puaumoe nBuwxkeHue. CosHeuHass cucrtema. ConHue. ConHeyHass aKTUBHOCTb.
Ncrounuk sneprun ConHua v 3BE3M. 3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKHU.
JlnarpamMma  «CHEKTPAJIbHBI  KJIACC —  CBETHUMOCTB». 3BE3ABI  TJIABHOU
MOCTIEIOBATENLHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3N TJIaBHOU
MOCJIEAOBATEINBHOCTH. BryTtpennee CTpOCHHE 3BE3I. CoBpeMeHHbIE
MPEJICTABICHUS] O MPOUCXOXAEHUU U 3BOIMOIMU CoJiHIIa U 3BE3/. DTalbl KU3HU
3BE31. Mneunbiii [Iyts — nHama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNamaktuke. Tunbl ramaktuk. Paguoranmaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
raiakTuK. Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06na. PaszOeranue
raiakTuk. Teopust bonbmoro B3peiBa. PenukrToBoe wusnydenuwe. MacmtabHas
cTpykTypa Becenennoit. Meraranaktuka. Hepeménnbie mpoOaeMbl aCTPOHOMHMH.
Ydennueckune HAOII0AeHUS

HaGmtonenust HEBOOPY)KEHHBIM TJIa30M € HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUH JIs ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEpHOTO MONMYIIAPUS U SIPKUE 3BE3/BI.

Hab6monenust B Teneckon JIyasl, mianet, Miteanoro IlyTwu.

O600maromee MOBTOPEeHUE

Ponb ¢usnky u acTpOHOMUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMN, COIIMAIBHON U
ATUYECKOU chepax AesTEIHHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKH U aCTPOHOMHH
B COBPEMEHHOW HAy4yHOW KapTHUHE MHpa, poJb (u3udyeckoil Teopuum B
dbopMupoBaHUY MPEACTABICHUN 0 HU3HUUECKON KapTHUHE MUPA, MECTO (HU3UIECKOM
KapTUHBl MHUpa B OOIIEM psAAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MpeACTaBIeHud O Tpupoae. MexnpenMerHsie cBsizu M3ydenne Kypca (Qu3nku
0a3zoBoro ypoBHS B 11 Kilacce oCymIecTBIsSCTCS € YYETOM COJIepKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKH, OMOIOTHH, XUMUH, Teorpaduu u
TEXHOJOTHU. MEXNpeIMETHbIE TOHATUSA, CBS3aHHBIE C HW3YYEHUEM METOHO0B
HAay4YHOTO TMO3HAHUS: SIBIICHHE, HAY4YHbIA (akT, runore3a, pu3nueckas BEIUUYUHA,
3aKOH, TeOpHsi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE, MOJIE)Ib, U3BMEPECHUE.

MaremaTka: pelleHHe CUCTEMbl YpaBHEHHM, TPUTOHOMETpUYECKHE (YHKIIMU:
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CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI M UX IMPOECKLIMHM HA OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJIHBIE
ANIEMEHTAPHBIX (DYHKIMI, NpPU3HAKK TOAO00US TpPEYroJbHUKOB, OIpE/EICHUE
IIOWAAN TUIOCKUX (uryp u oobéma Ten. buosnorus: snexkTpuueckue sBJICHUS B
KUBOM Tpupoze, KoieOaTeabHble ABUKEHUS B KUBOM NPHUPOAE, ONTHUYECKHE
SABJICHUS B KUBOW NPHUPOJE, NECUCTBUE pPaJualliid HA KUBbIC OPraHU3MBbl. XUMHSL:
CTPOCHHE aTOMOB M MOJEKYJH, KPUCTAUIMYECKAS CTPYKTypa TBEPABIX T,
MEXaHM3Mbl 00pa30BaHUsl KPUCTAJUIMYECKON PpEmETKH, CIEKTpaIbHBIM aHalu3.
['eorpadusi: MarHuTHbBIE MONIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Pyl, (OTOCHEMKA
36MHOI TOBEPXHOCTH, TMpEACKa3aHUE 3eMJIETpSCeHU. TexXHOmorus: JHMHUU
ANEKTpONEpenay,  IEHepaTop  IMEPEMEHHOTO  TOKa,  DJIEKTPOJBUIATEIb,
WHAYKIIMOHHASI Te4Yb, pajap, PaJAuONpUEMHUK, TEIEBU30p, AHTEHHA, TeJedoH,

CBUY-neus, NpoeKIIUMOHHBIN arnmapat, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

3. [Inanupyembie pe3yabTaThl OCBOEHHUSI YIeOHOI0 MpeaMeTa.
OcBoenne yueOHOro mnpeamera «®Pu3MkKay Ha YpPOBHE CpETHETO OOIIEro
obOpazoBanus (0a30BBI YPOBEHB) JOHKHO OOECIEUUTh JOCTHKEHHUE CICAYIOIIUX

JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06pa30BaTCHLHbIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIC PE3YyJbTATHl OCBOCHHUS ydeOHOro mpenmera «Du3MKa» HTOJIKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaavu3ali OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIEATEIIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:
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c(hOpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OO0YUYarONIErocsi Kak AakTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOTO OOIIECTBA;

MIPUHSTUE TPaJIULIMOHHBIX 00111eYeT0BEYECKUX T'YMaHHCTUYECKUX u
JNEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TIPakKIaHCKOTO
oOl1lecTBa, y4acTBOBAaTh B CAaMOYIPaBICHUU B 00pa30BaTEIBLHON OpraHU3allvy;
YMEHHE B3aMMOJECHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHUM C HUX
GYyHKIMSIMU U Ha3HAYCHUEM,;

TFOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU 1€ TETBHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaKJaHCKON UIEHTUYHOCTH, TATPUOTU3MA;
[IECHHOCTHOE OTHOILIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

chOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOTO  IOBEJICHMS,
CIIOCOOHOCTh OILICHMBATh CHUTYyalldi0 W TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

3CTETHYECKOE OTHOLICHUE K MHPY, BKJIIOUYAs ICTETHUKY HAay4yHOrO TBOPYECTBA,
puUCyIero GU3nIecKoil HayKe;

5) TpPyA0BOro BOCIIMTAHMS

WHTEPEC K pa3nu4yHbiM chepaM npodecCHOHATBHON NeATeTbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3UKON W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymei mpodeccuu u peanTu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHHMIO B 001acTH
(bY3UKHU HA TPOTS>KEHUU BCEU KU3HU;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS
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c(OPMHPOBAHHOCTh  JKOJOTHYECKOM  KYJIbTYpbl, OCO3HAHHE  IJI00AJIBHOIO
XapakTepa FKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYIIECTBICHHUE JEHUCTBUM B OKPYKAIOWIEW CPENe HAa OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa ACATEIBHOCTH JKOJOIMYECKON HAIPABICHHOCTH HAa OCHOBE
MMEIOIUXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAaHHE LEHHOCTU HAyYHOW AESATEIbHOCTH, TOTOBHOCThH B MPOLECCE U3YUYEHUS
(GU3MKK  OCYHIECTBJISITh TMPOEKTHYIO M  HMCCIEIOBATENbCKYIO JESTEIbHOCTD

WHIWBUAYAJIbHO U B T'PYIIIIC.

METAIIPEMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEILHO (POPMYIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONPENENISATh LENU JACATEIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHUS;

BBISBJIITh 3aKOHOMEPHOCTH W IPOTHBOPEUYMS] B PACCMATPUBACMBIX (PU3MUESCKUX
SIBJICHUAX;

pa3pabarbiBaTh IUTAH PEIICHUS MPOOJIeMBbI ¢ YYETOM aHaIu3a HMMEIOIIUXCS
MaTEePUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEITEIBHOCTb, OIEHHUBATH COOTBETCTBUE PE3YJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJMHHUPOBATh U BBIMOJHATH Pab0OTy B YCIOBHAX PEATHLHOTO, BUPTYyaILHOTO U
KOMOWHHUPOBAHHOT'O B3aUMOJICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBbie HCCJIECA0BaATC/IBCKHUC IleﬁCTBHﬂ:
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BJAJIeTh HAYYHOH TEPMUHOJIOTHEW, KIIOUEBBIMH TIOHATUAMH H METOAaMH
(u3nUeCcKOl HAyKu;

BJIa/IeTh HaBBIKAMU Y4YeOHO-HCCIIEIOBATENbCKOW M TMPOEKTHOW MEATEIBHOCTH B
005acTH (PU3HUKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY
METOJIOB pEIICHHs 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BUJAAMH JEATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
MHTEPIpETAllNU, NPEeoOpa3OBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yUCOHBIX
CUTYaIUsX, B TOM YHCIIE TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUBUKH;
BBISIBIIATH IPUYMHHO-CIICJICTBCHHBIE CBSA3HM W aKTyaJIM3UPOBATh 3a]1a9y, BHIIBUTATh
THIOTEe3y €€ pEIIeHHs, HaXOIWUTh apryMEHThl Ui JOKa3aTelIbCTBA CBOUX
YTBEPXKICHUH, 3a71aBaTh MapaMeTPhl U KPUTCPUHU PEIICHHS;

aHAJIM3UPOBATH TMONYYCHHBIE B XOJI€ PEIICHUS 3aJladdl PEe3yJIbTaThl, KPUTHICCKH
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;
CTaBUTb M  (OPMyJIUpOBaTh COOCTBEHHBIE 3aJayd B  00pa30BaTENbHOI
JEsITEeIbHOCTH, B TOM YHCJIE NPU U3y4YE€HUU (U3HKY;

JaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTh 3HaHUSA 1O (GHU3MKE B  TPAKTUYECKYHO  00JacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX NMPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBbIE UJIEH, MPEIaraTb OpUrHHAIBHBIE MTOIXO/IbI U PEILICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAOIHE albTePHATUBHBIC PELICHMUS.

Pabora ¢ undgopmanmeii:

BJaJIeTh HaBBIKAMHM TOJy4eHHUs HHPOpMAUH (PU3MUECKOrO COACpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH IOWCK, AaHAJU3,
CHUCTEMAaTH3allMI0 M HUHTEpIpeTannio MHPOPMalUU pPa3IUYHBIX BHUIOB U (hopm
MIPE/ICTaBICHNUS;

OLIEHUBATH JOCTOBEPHOCTh NH(OPMALINH;

MCIIOJIB30BaTh CPEACTBa MH()OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT Ul B

pPCHICHHMN KOT'HUTHBHBIX, KOMMYHHUKATHBHBIX MW OpPraHM3allMOHHBIX 3agad C
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cobnoieHueM TpeOOBaHUN HSProHOMHUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MpPaBOBbIX U AITUYECKUX HOPM, HOPM HUH(OpPMaIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOr0 COJIEPkKAHUSA B Pa3IUUHBIX dopmaTax ¢ y4ETOM
Ha3HAauYeHUs MH(OpPMAIMU U LIEEBOM ayIUTOPUH, BEIOMpPAst ONTUMAIBHYIO (GOpMY
MIpECTaBICHUS U BU3YyaJIU3aIUU.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

OCYIIECTBIIATh OOIEHHE Ha ypokax (UMK U BO BHEYPOUHOU JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud U CMATr4aTh KOH(MIJIUKTHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB,;

MOHUMATh M WCIOJIb30BATh MPEUMYIECTBA KOMAaHIHOW W WHAUBUIYAIHHOM
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JEWCTBUUA C Y4YETOM OOIuX
MHTEPECOB, U BOBMOKHOCTEN KaXKJOr0 WieHa KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOM AEATEIbHOCTH, OPIraHU30BBIBATh U KOOPJAUHUPOBATH
JNEUCTBUSA MO €€ IOCTUKECHUIO: COCTABJIATh IJIaH JACHUCTBUM, PACHPEACIATh POIH C
y4€TOM MHEHUHN yYaCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI,
OIICHMBATh KAue€CTBO CBOETO BKJIaJa M KaXIOTO0 y4aCTHHUKA KOMAaHIbI B OOIIMIA
pe3ynbTaT MO pa3pabOTaHHBIM KPUTEpHsIM; TpeajiaraTb HOBBIE IPOEKTHI,
OLICHUBAaTh HJIEM C TO3UIMA HOBU3HBI, OPUTHMHAJIBHOCTH, MPAKTUYECKOU
3HAYMMOCTH;  OCYIIECTBIISITh IMO3UTHBHOE CTPATErMYECKOE TMOBEJICHHE B
pPa3sIUYHBIX CHUTYallMsAX, TMPOSBISATH TBOPUYECTBO M  BOOOpakeHUE, OBITh
WHULIMATUBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITETIbHO OCYIIECTBIIATh TIO3HABATEIBHYIO JIEATEILHOCTh B 00JACTH
GU3UKM M aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH

cOOCTBEHHBIC 3a/1a4H;
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CaMOCTOSITEJIbHO COCTABJATH IIAH PELICHUS PACUETHBIX M KAa4ECTBEHHBIX 3a]ad,
IJIaH BBITIOJIHEHUS MPAKTHUYECKOW pPabOThl C Y4YETOM HMMEIOIINXCS PECYpCoB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacIMpATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMYHBIX MPEATOYTEHUMH;

JenaTh  OCO3HAHHBIM  BBIOOpP, AapryMeHTHpoBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAUIIMU B 00JaCTH (PUBHKH,
MIOCTOSIHHO ~TOBBIIATH CBOM 00pa3oBaTENbHBIM M  KYJIbTYPHBIH  YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHUBBI B J€ATECIBHOCTb,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJIa/IETh HaBBIKAMH IO3HABATEIbHOW pedIIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
NENCTBHUI U MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
UCIIOJIb30BaTh TNPUEMBI pedieKCHH ISl OLEHKH CUTYyallud, BBIOOpa BEpPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIECHUS 110 UX CHUKEHUIO;
OpUHUMATh MOTHUBBI M apryMEHTBhl JAPYrMX I@IpU aHAIW3E pe3yJbTaTOB
NEeATEIbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPpUHUMATh MOTUBBI M apPryMeHThl JpPYrUX [pU aHalIu3e pe3yibTaToB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLUIMOKH.

B mpouecce NOCTMKEHUS JIMYHOCTHBIX DPE3YJIBTATOB OCBOCHMUS IPOTPAMMBI IIO
bu3uKke I YpPOBHSA cpeaHero oOmero oOpa3oBaHHS Yy 0OyYaromuxcs
COBEPIICHCTBYETCS HYMOLMOHAIbHBIN WHTEJJIEKT, MpeANOoJIararoImni

c(hOpMUPOBAHHOCTb:
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CaMOCO3HAHUS, BKJIIOYAIOIIETO CIMOCOOHOCTh TOHUMATh CBOE HSMOIMOHAIBHOE
COCTOSIHHE, BUJCTH HAMPABICHUS Pa3BUTHSI COOCTBEHHON SMOIMOHAIBHOU CQEPHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYIMPOBaHUsA, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIOCOOHOCTh aJamlTHPOBATHCA K
HYMOILIMOHATEHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIONICH CTPEeMIIEHHE K JOCTIDKCHUIO WENH |
yCIiexy, ONTHMH3M, WHHIIMATUBHOCTH, YMEHHE ICHCTBOBATh, MCXONS M3 CBOMX
BO3MOXKHOCTEH;

OMIATHH, BKJIIOYAIOIIECH CIIOCOOHOCTh TOHUMAaTh AMOIMOHAIBHOE COCTOSHHE
ApYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHUH OOINCHHUsS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKMBAHUIO;

COLIMABHBIX HABBIKOB, BKIIFOUAIONINX CIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C

JIPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBIISITH HHTEPEC U pa3periaTb KOHPIUKTHI.

B ¢denepanbHBIX M permoHaIbHBIX MPOILEAYypaxX OIEHKH KauyecTBa OOpa30BaHMS
UCTIONIb3YeTCA  MepedyeHb  (KoaudukaTtop) MpoOBEpSAEMbIX TpeOoBaHUN K
METanpeIMETHBIM  pe3yjbTaTaM  OCBOCHHS  OCHOBHOW  0Opa3oBaTEIbHOM

IIpOrpaMMBbI CPEIHETO O0IIEro 00pa3oBaHMUs.

[lepeuens (koaudukaTop) MPOBEPSIEMBIX
TpeOOBaHUI K METANPEIMETHBIM pe3yIbTaTaM OCBOCHHS OCHOBHOM

00pa3oBaTeILHOM IPOrpaMMEBI CPETHETO 00IIET0 00pa30BaHUS

Kon [IpoBepsiemble TpeOOBaHUS K METANPEAMETHBIM pe3yibTaTaM
MIPOBEPSIEMOI0 | OCBOEHUS OCHOBHOW 00pa30BaTeNIbHOW MPOrPaMMbl  CPEIHETO

TpeOoBaHus | o0miero oopa3oBaHms

1 [lo3HaBaTenbHble YHUBEpCAJIbHbIE yueOHbIC NIEUCTBUSA (lanee -
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yy)

1.1 ba3oBbie norunyeckue aencTBUA

111 VYcraHaBnIMBaTh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBAHUS IS
cpaBHEHHUsI, KjIaccuukanuu u 0000IIeHUs

1.1.2 BbISBASTE 3aKOHOMEPHOCTH M MPOTUBOPEUUSI B PACCMATPHUBAEMBIX
SIBJICHUSIX

1.1.3 CamocTosTeNnbHO POPMYIHPOBATh U aKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;
OTIPEIENIATH 1eJIN IeITeTbHOCTH, 33J]aBaTh MapaMeTpbl U KPUTEPUHU
WX JIOCTHIXKEHUSI

1.1.4 BHOCHTH KOpPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
pe3yJabTaTOB  IEJSM, OLICHUBAaThb  PUCKU  IOCJIEACTBUUI
NEeATENIbHOCTU

1.1.5 Pa3BuBaTh KpeaTHMBHOE MBIILICHUE MPU PEIICHUU >KHU3HEHHBIX
pooaemM

1.2 bazosBrle uccienoBaTelbCKUE TEUCTBUS

1.2.1 Binagers HaBbiKamMu y4eOHO-MCCIIEIOBATEILCKOM M IPOEKTHOM
NeSITeTbHOCTH, HABBIKAMH pa3perieHus: mpooiem

1.2.2 OBnajeHue BUJaMH AEATEIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS,
€ro HUHTEpIpeTaluH, MNpeoOpa3oBaHUI0 W NPUMEHEHHIO B
Pa3TUYHBIX Y4YEOHBIX CHUTyallMsiX, B TOM YHCIE TPH CO3JTaHHUH
y4eOHBIX U COIMAIIBHBIX MPOSKTOB

1.2.3 @opMHUPOBAHUE HAYYHOTO THUIA MBIIUICHUS, BIAJICHUE HAYYHOMU

TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITIOHATHUAMH U MCTOAAMH
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1.2.4

BrisBisaTh MNPUYINHHO-CICACTBCHHBIC CBA3HW W AKTyaJU3HUPOBATH
3aJlady, BbIABUI'aTb T'MIIOTC3Yy €C PCIICHHA, HAXOAUTb apTYMCHTHI
JJIA 10Ka3aTCJIbCTBA CBOUX yTBGp)KI[GHPIfI, 3alaBaTb IMapaMcCTpbl U

KPUTEPUU PELIEHUS

1.25

AHaHI/I3I/IpOBaTB IMOJIYYCHHBIC B Xoae peLICHUA 3aJa4uu
PE3YIbTAThI, KPUTHYCCKHU OLCHHUBAThb nux AOCTOBCPHOCTD,

IMPOTrHO3HUPOBATH UBMCHCHHNC B HOBBIX YCIIOBUAX

1.2.6

YMeTh NEePeHOCHTh 3HAHWS B TO3HABATEIBHYIO W MPAKTUUYCCKYIO
00J1aCTH KU3HEICATCIIbHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
OCYIICCTBIISITh IICJICHANIPABICHHBIN IOUCK IEepeHoca CPEICTB U

Croco00B eMCTBHS B IPO(HECCUOHATBHYIO CPEly

1.2.7

CrocoOHOCTh W TOTOBHOCTH K CAaMOCTOSITEIbHOMY TIOHMCKY
METOJIOB PEIICHHsI TPAKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3TUIHbIX
METOJIOB ITO3HAHUS;

CTaBUTh W  (opMyaupoBaTh  COOCTBEHHBIC  3aJaud B
00pa30BaTeIbHON JIEATSIHHOCTH U )KHU3HCHHBIX CUTYAIIHSIX;
CTaBUTh MPOOJIEMBI W 3aJladyd, JOIMYCKAIOIIUE aTbTePHATUBHBIC
pEIICHMS;

BBIJIBUTATh HOBBIC WJICU, MpEJIaraTh OPUTHMHAIBHBIC TOJXOIbI U
pEIICHHS;

pa3pabaThiBaTh IUIAH pEIICHHUS MPOOJIEMbI C YYETOM aHalu3a

HMCIOIINUXCSA MATCPHUAJIbHBIX 1 HCMATCPHUAJIbHBIX PECYPCOB

1.3

PaGota ¢ undopmarueit

1.3.1

BJ'IaI[eTB HaBbIKaMH IIOJIYYCHHA I/IH(I)OpMaI_[I/II/I Hn3 HNCTOYHHMKOB
Pas3HbIX THUIIOB, CaMOCTOATCIBHO OCYIICCTBJIATL IIOMCK, aHAJIU3,

CUCTEMATH3aLUI0 M HWHTEPHPETAlUI0 HH(POPMAIUU Pa3IHUHbIX
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BUJIOB U (pOPM MPEACTABICHHUS

1.3.2 Co3naBath TEKCTHI B Pa3iu4HbIX (pOpMaTax C YUYETOM HA3HAUCHMS
UHPOpPMAIIMM ¥ IENEBOW ayAWTOpUH, BHIOMpas ONTUMATBbHYIO
dopMmy mpecTaBICHHS U BU3YyaTH3AIUH

1.3.3 OueHuBaTh JOCTOBEPHOCTh, JIETUTUMHOCTH WH(MOpMaLUM, €e
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THYECKUM HOpMaM

1.3.4 Hcnons3oBaTh CpeAcTBa MH(OPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTMA B PEHNICHUHW KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPTaHM3AIMOHHBIX 3a/ad C COOJIOJACHHEM
TpeOOBaHMII OSPrOHOMUKH, TEXHHKH OC30MACHOCTH, THTHEHBI,
pecypcocOepekeHHs, TPaBOBBIX M JTHYECKUX HOPM, HOPM
uH(OpPMaIIMOHHON 0€301MacHOCTH

1.35 BnageTs HaBbIKaMU pacro3HaBaHUS W 3alIUTHl HUH(POPMAIINH,
UH(GOPMAIIMOHHON 6€301aCHOCTH JTUYHOCTH

2 KommynukatusHbie VY /]

2.1 OO6menue

2.1.1 OcymiecTBIsATh KOMMYHHUKAITUN BO BCeX cepax KU3HU;

BJIAJIETh Pa3IMYHBIMU CIOCO0aMU OOLICHHS U B3aUMOICHCTBUS

2.1.2 Pa3zBepHyTO W JOrMYHO U3Naratb CBOIO TOYKY 3pEHUS C
UCTOJIb30BaHUEM SI3BIKOBBIX CPE/ICTB

2.1.3 ApPrymMEHTUPOBAHHO BECTH IHAJIOT

3 PerynstuBnsie YVY /|

3.1 Camoopranuzanus

311 CaMOCTOSITENIBHO OCYIIECTBIISATH MO3HABATEIBHYIO ACSTEIBHOCTD,
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BBISIBJIATh NMPOOJEMbI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE
3a7ayd B 00pa3oBaTEIbHOM JIEATEIBHOCTH U  >KM3HEHHBIX
CUTYaLIUSX;

AaBaThb OLCHKY HOBLIM CUTYallUAM

3.1.2 CaMoCTOSTENIPHO COCTABJIITh IJIaH PEIICHUS MPOOJIEMBI C YYETOM
UMEIOIUXCS  PECYpCOB,  COOCTBEHHBIX  BO3MOXHOCTEH U
IIPEAIIOYTEHU;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh
OTBETCTBECHHOCTb 3a PCILICHHUC;

OIICHMBATh PUOOPETCHHBIHN OIIBIT;

CIOCOOCTBOBaTh  (POPMUPOBAHUIO M MPOSBICHUIO ITUPOKOU
SPYAUIIUU B Pa3HbIX 00JIACTSAX 3HAHUU

3.2 CaMOKOHTPOJIb

3.2.1 JlaBaThb OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHTH KOPPEKTHUBHI B
NeSITETHbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB IIEJISIM

3.2.2 Brnanerr HaBpIKaMu TO3HABATEIBHON pedieKcHM Kak OCO3HAHUS
COBEpIAEMbIX JEHUCTBUI W MBICIUTENBHBIX IMPOIECCOB, HUX
pE3yJIbTaTOB U OCHOBAHHI;

UCIIOJIb30BaTh MPUEMBI pe(IIeKCHH ISl OIICHKU CUTYaIluH, BeIOOpa
BEPHOTO peIICHUS;

YMETh OIICHUBATh PUCKUA M CBOEBPEMEHHO MPUHUMATH PEIICHUS 110
WX CHIKEHUIO

3.3 OMOIMOHATBHBIA MHTEJIEKT, Mpenoaararnui
c(hOpMHUPOBAHHOCTH:

CaMOpPCryJaInupoBaHuA, BKIHOYAOMICTO CAMOKOHTPOJIb, YMCHHC
INpruHUMAaTb OTBCTCTBCHHOCTL 3a CBOC IIOBCACHHUC, CIIOCOOHOCTD

AJalITUPOBATLECA K OMOLMOHAJIBHBIM HM3MCHCHHAM W IIPOABIIATH
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TMOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH  MOTHMBAIlMM,  BKJIIOYAIOLIEW  CTPEMIICHHE K
JOCTHXKEHUIO 1M W YCIeXy, ONTUMHU3M, HHHUIMATUBHOCTD,

YMEHUE IEMCTBOBATh, UCXOA U3 CBOMX BO3MOYKHOCTEU

MNPEAMETHBIE PE3YJIBTATHI

K xonny o0yuenusi B 10 ki1acce npeaMeTHbie pe3yabTAThl HA 0230BOM YPOBHeE
AOJKHBI  OTPaKkaTh C(OPMHPOBAHHOCTL Yy OOyYalOIMIUXCS  yYMEHMIA:
JEMOHCTPUPOBATh Ha MPUMEpPaxX pob M MeCTO (GU3UKH B (POPMUPOBAHHU
COBPEMCHHOW HAyYHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKUA H
TEXHOJIOTUH, B TPAKTUICCKOHN JCATCIBHOCTH JTFOCH;

YUUTHIBATh  T'PAHMIIBI  MPUMEHEHUS  HM3YYCHHBIX  (PU3MUECKHX  MOJICIICH:
MaTepHalibHas TOYKa, WHEPIIHAIbHAsI CHCTeMa OTcuéTa, aOCOJIFOTHO TBEPIOE TEIIO,
UICATBHBIN T'a3, MOJICIN CTPOCHHUS Ta30B, )KHIKOCTEH M TBEPABIX TEJ, TOUCUHBIH
AIICKTPUYCCKHH 3apsi MPU PeIICHHH (PU3NISCKHUX 3a]1a4;

pacno3HaBaTh (u3MUYECKHUE SBJICHHS (MPOIECChI) U OOBACHATH MX HAa OCHOBE
3aKOHOB MEXaHHMKH, MOJICKYJISIPHO-KUHETUYCCKON TCOPUU CTPOCHHS BEIIECTBA U
AJIICKTPOAMHAMUKHA:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOC  MPSIMOJUHEHHOE
JBUKCHUE, CBOOOJHOC TAJCHUE T, JABHKCHHEC II0 OKPYKHOCTH, WHEPIIHS,
B3auMoielicTBUe Tell, nu(dy3usi, OPOYHOBCKOE IBIKCHHE, CTPOCHUE KHUIKOCTEH
1 TBEPABIX TeIl, U3MEHEHUE 00bEMA TEJl TIPU HATPEBAHUH (OXJIAKIECHUH ), TETUIOBOE
paBHOBECHE, WCMApeHHe, KOHACHCAIMS, IUIABJICHUE, KPUCTAITU3AILNs, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHNUE TABJICHUS Ta3a MPHU €0 HArpEBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXKIy TMapaMeTpaMH COCTOSHUS Ta3a B H30MPOIECcCcax,
AIEKTPU3AITUS TN, B3aUMOJICHCTBHE 3aPsI0B;

OMHCHIBATh MEXAaHWYECKOE JBWKCHHE, WCIONb3Yyd (PU3NYECKUE BEIUMYUHBI:
KOOpJIMHATa, MYTh, TEPEMEIICHHE, CKOPOCTh, YCKOPECHHE, Macca Tena, CuJa,
UMITYJIBC TeJla, KWHETUYECKasi DHEPrus, MOTCHIIMAIbHAS YHEPTHUs, MEXaHHUJeCcKas

pa60Ta, MCXaHHMYCCKAasaA MOIITHOCTb,
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MpU ONUCAHUM TPABUIBHO TPAKTOBATh (U3UYECKUM CMBICT HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAUECHHUS W EAUHUIIbI, HAXOAUTh (OPMYIIbI, CBSI3BIBAIOIINE
JTaHHYIO0 (PU3NUECKYIO BEIMUYUHY C IPYTUMH BEJIMYHMHAMU;

ONUCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCHOJIb3Ys
dbu3uUecKkue BEIUYUHBI: JABICHHUE Tra3za, TEeMIeparypa, CPEIHssi KUHETHYeCKas
SHEPrus XaOTUYECKOrO JBUKECHHUS MOJIEKYJ, CpPEIHEKBaJIpaTUYHAS CKOPOCTh
MOJIEKYJI, KOJTUYECTBO TEIUIOThI, BHYTPEHHSSI dHEPTUsl, paboTa ra3a, kKodhpuiueHt
MOJIE3HOTO JEUCTBUA TETJIOBOTO JIBUTATENSA;

OpyU OMUCAHUM TPABUJIIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3YEMbIX
BEJIUYUH, WX OO0O3HAUYCHUS] W EIWHUIBI, HAXOAUTh (OPMYJIBI, CBS3LIBAIOIINE
JaHHYI0 (DU3WYECKYI0 BEJMYUHY C JIPYTMMHU BEJIUYMHAM; OIMUCHIBATH M3YYCHHBIC
AJICKTPUYECKUE CBOMCTBAa BEIIECTBA M DJICKTPUUYECKHE SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (PU3WYECKUE BEIUYUHBI: JICKTPUUYCCKUM 3apsiji, dJIEKTPUUECKOE IOJe,
HaIpPSKEHHOCTD IOJIS, TOTEHIMAJ, PA3HOCTh MOTEHIIHAJIOB;

OpU OINWCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYUH, UX 0003HAYECHUS U €AUHUIIBL;

yKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMUUHY C APYTHUMH
BEJIMYMHAMUY;

aHANMM3UPOBATh (PU3WUYECKHE TPOIECChl U SBIICHUSA, HCIONB3Ys (U3HUECKHE
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMUupHOro tsarotenus, I, I u III 3akonsr HetoToHa,
3aKOH COXPaHEHMUS MEXaHWUYECKOW JSHEPIrHM, 3aKOH COXPAaHEHUs HMIIYJIbCa,
MIPUHLUI CYNEPHO3UIMU CUJI, NPUHIMUIT PABHOIPABUS HWHEPUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUs BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETUYECKOW SHEPTUM TEIJIOBOTO ABUKEHHS MOJIEKYII C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CJIOBECHYIO
bOpMyIHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHbBIC MPUHIIMIBI JCHCTBUS MAllWH, NPUOOPOB M TEXHUUECKUX

YCTPOWCTB;



36

pa3IuvaTh YCIOBHS MX 0€30MaCHOTO UCTIOJIB30BAHUS B TTOBCETHEBHOM JKU3HM;
BBITIOJTHATH AKCIIEPUMEHTHI 110 MCCIICTOBAHUIO (PM3UUECKUX SBJICHUN M MPOIECCOB
C HCIIOJIH30BAaHUEM TIPSMBIX, 1 KOCBEHHBIX H3MEPEHUH, ITPH 3TOM (HOPMYITUPOBATH
npoOsieMy/3a7ady U TUIOTE3y Y4EOHOTO IKCIEPUMEHTAa, COOUpPATh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHHUS, IPOBOIUTH OTBIT U (DOPMYIUPOBATH BHIBOIHI;
OCYIICCTBIISITH MPSIMBIEC U KOCBEHHBIC U3MEPCHUS (DU3UUCCKUX BEITUYHH, TIPH ITOM
BBIOMPATh ONTHUMAIBHBINA CITOCO0 M3MEPEHHSI M MCIIOIb30BATh U3BECTHBIC METOIbI
OIICHKW TIOTPEIIHOCTEH W3MEPEHUU; WCCIICI0OBAaTh  3aBUCHUMOCTH  MEXKIY
(U3HYECKUMH BEIIMYMHAMU C HWCIOJIB30BAHUEM MPAMBIX W3MEPEHUH, TPH ITOM
KOHCTPYHUPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3y/IbTaThl MOJIYyUYCHHON 3aBUCUMOCTH
Gu3HUeCKNX BEIMYMH B BUAC TaONWI W TpadHKOB, JCNaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

coOmroath TpaBmia O€30MacHOro TpyJda TpU TPOBEACHHHM WCCIENOBaHUN B
pamMKax y4eOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemath pacuy€THBIC 3a/laydl C SIBHO 3aJaHHOM (PU3NYECKON MOJIENBIO, UCIOJIb3YS
¢u3nueckre 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHajn3a yCIOBUS 3aJa4l BHIOUPATH
bU3UYECKyr0  MOJEIb, BBIACHATh (U3NYECKUE BEIUMYMHBI W (OPMYIJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

pemiaTh KadeCTBEHHBIC 3aJa4M: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO
[EMOYKY PACCYXACHUI C OMOpoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uIecKre SIBICHUS;

MCIIOJIB30BaTh TPH PEIICHUH YYEOHBIX 3a/1ad COBPEMEHHBIC HH(POPMAIMOHHEIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJISIPHON WHGOPMAINK, TOTYYCHHOW W3 Pa3IMIHBIX

HCTOYHHUKOB, KPUTHUYCCKH aHAJIM3HUPOBATH I10JIy4aCMYIO I/IH(I)OpMaLII/IIO;
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NPUBOAUTH MPHUMEPHI BKIAJa POCCUHUCKAX W 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHUE
TEXHUKH U TEXHOJIOTUH;

HCIIONB30BaTh TEOPETUYECKUE 3HAHMUSA MO (PU3MKE B TIOBCETHEBHOW JKH3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOICTBaMu, AJIi COXPAHEHMS 3/10pOBBSI U COONIOJIEHUS] HOPM 3KOJIOTHYECKOTO
MIOBE/ICHHUS B OKpY’Kalolel cpese;

paboTaTh B TPYIMIIE C BHITOJHEHUEM PAa3IMYHBIX COIMATBHBIX POJICH, IIIAHUPOBATH
paboTy Tpynmbl, palMOHATBLHO pACHpeNeNiaTh OOS3aHHOCTH M IUIAHUPOBATH
JESTENFHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJCKBATHO OIICHWBATh BKIIA]

KaXXI0TI'o U3 Y4aCTHHUKOB I'PYIIIIBI B PCIICHHUC paCCManHBaCMOfI HpO6H€MBI.

K xonny o0yuenusi B 11 ki1acce nmpeaMeTHbie pe3yabTAThl HA 0230BOM YPOBHeE
HOJKHBI OTPaKaTh ¢GOPMHUPOBAHHOCTD Y 00YUAKOIIUXCH YMEHMI:
JEMOHCTPUPOBATh Ha MpHUMEpPaxX pojib M MecTo (QU3UKH B (POPMUPOBAHUU
COBPEMEHHON HAy4YHOW KAapTUHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
T€XHOJIOTHM, B TMPAKTHYECKON JEATEIBHOCTH JIOAEH, LEITOCTHOCTh M E€IMHCTBO
br3HuYeCcCKoi KapTHHBI MHUPA;

YUUTBHIBATh TPAHUIIBI MPUMEHEHHS M3YYEHHBIX (PU3MUECKUX MOJENEH: TOUCUYHBIH
ANEKTPUUYECKUI 3apsiji, JIyd CBETa, TOUYECUHBIA HCTOYHUK CBETa, siACpPHAs MOJIEIb
aToMa, HyKJIOHHAsI MOJIeJTb aTOMHOTO sJIpa TIPU PEIICHUHN (PU3NUECKHUX 3a]1ay;
pacno3HaBaTh (pu3udeckue SABICHUS (MPOIECChI) U OOBACHATH MX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3HKH: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHUTOB, JJICKTPOMAarHUTHas WHAYKLHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JBWXKYUIMKCS 3apsii, 3JIEKTPOMArHUTHBbIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
unrtepdepenuus, audpakuus W MOOJApU3alMg  CBETa, JHCIEPCUS CBETa,

dbotoanexkrpuueckuit 3hdext (poTordhdekT), cBEeTOBOE NaBiIeHNUE, BOSHUKHOBEHHE
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JUHEHYATOrO0 CHIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHass W HMCKYCCTBCHHAS
PaaNOaKTHBHOCTD;

ONKMCHIBATh M3YYCHHBIC CBOWCTBA BeEMIeCTBA (DJIEKTPUUYCCKHUE, MAarHUTHEIC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  TMPOBOAUMOCTh  Pa3IMUHBIX  Ccpel) |
AJIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HMCHOB3YSA (U3HUECKHE BEIUYUHBI:
ANIEKTPUYCCKUHN 3apsJl, CHJa TOKA, JICKTPUUYECKOE HAIPSIKEHUE, JIEKTPUICCKOEC
CONPOTHBIICHHUE, PA3HOCTh MOTCHIIMAJIOB, AJICKTPOABIKYINAS CcHiia, paboTa TOKa,
WHAYKIIMS MAarHuTHOrO ToJyisg, cwia Awmrmepa, cwia JlopeHIla, WHIYKTHBHOCTH
KaTYIIKH, SHEPTHS JJICKTPHUYECKOTO W MArHUTHOTO TOJICH, MEepUoJ W YacToTa
KosieOaHWi B KOJIeOATCIIBHOM KOHTYpE, 3apsij W CHjla TOKa B IpoIecce
rapMOHUYCCKUX JJICKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIA JIMH3BI, TPU ONKMCAHWM MPABUIBLHO TPAKTOBATh (PU3HUYCCKHI
CMBIC]T HCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYCHHS M CIAMHHIIBI, YKa3bIBaTh
(dopMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMU
BEJIMYUHAMU;

OINKCHIBATh M3yUYEHHBIE KBAHTOBBIC SIBJICHHUS U MPOLIECCHI, UCTIONIb3Ys (HU3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA,
SHEPTUS U UMITYJILC (POTOHA, IEPHO/I MOTypacnaaa, YHEPrusl CBsI3U aTOMHBIX SIEp,
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHWS W EIUHHUIIBI, YKa3bIBaTb (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIUYHHY C JPYTUMU BEIMYMHAMU, BBHIYHCIATH 3HAUCHHUE
(br3UIeCKO BEIMUNHEI;

aHAMM3UPOBATh (PU3WUYECKHE TPOIECChl U SBICHUSA, HWCIONB3YS (U3HUECKHE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCTEAOBATEIBHOTO U MAPaJUICILHOTO
COCOMHEHUSI TNPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PACTIPOCTPAHECHHS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe DiHIITeHa mis Gorodddexra,
3aKOH COXPAaHCHHSI DHEPTHU, 3aKOH COXPAHCHHS MMITYJIbCa, 3aKOH COXPAaHCHHS
AIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHHS MacCOBOTO YHCIA, TOCTyaaThl bopa,

3aKOH PaJMOaKTHUBHOIO pacmaja, Ipu 3TOM pa3indaTh CIOBECHYIO (DOPMYIHPOBKY
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3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCIOBUS (TpaHUIlbl, OO0JIACTH)
MPUMEHUMOCTH; OTIPEICIATh HAMpaBJICHUE BEKTOpAa WHAYKIIMH MAarHUTHOTO ITOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIIepa 1 CHiibl JIopeHna;

CTPOUTh M OIMCHIBATh M300pa)KEHUE, CO3/1aBaEMOC TUIOCKHM 3€pPKaJloM, TOHKOM
JIUH30H; BBITONTHATH AKCIICPUMEHTHI 10 HCCICAOBAHUIO (PU3NYSCKUX SBICHUA U
MPOIIECCOB C HCIIOIB30BAaHUEM TIPSIMBIX, U KOCBEHHBIX HW3MEPEHUW: TPH ITOM
dopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bopMyITHpPOBaTH BHIBOBL;

OCYIICCTBIISITH MPSAMBIC U KOCBEHHBIC U3MEPCHHS (PH3NYCCKUX BEITUYMH, ITPH STOM
BBIOMpATh ONTHUMAIBHBINA CITOCOO M3MEPEHHS M MCIOIb30BAaTh U3BECTHBIC METO/IbI
OIICHKH TIOTPEIITHOCTEH U3MEPCHUI;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH C HCIOJb30BAHUEM MPSIMBIX
U3MEpPEHUN: TpPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHJAE TaOIMUI] U TpadUKOB,
JIeNaTh BBIBOJBI 110 PE3yJIbTaTaM MCCIEOBaHUs; COOJIIOIATh MpaBuia 6€301MacHOro
TpyJa TpH TPOBEICHUU HCCIEIOBAaHUI B paMKax Y4YeOHOro HSKCIEpPUMEHTA,
y4eOHO-UCCIEIOBATENIbCKOM ¢ TMPOEKTHOM JESATENHHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS;

pemiath pacuy€THBIC 3a/layd C SIBHO 3aJaHHOM (PU3NYECKON MOJIENBIO, UCIOJIb3YS
¢dusznueckre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4d BHIOMPATH
¢uznyueckyro  MoneNb, BBIACHATh (DU3WYECKHE BEIMYUHBI U (POPMYIIBI,
HeoOXonuMbIe NIl €€ pEelIeHUs, MPOBOJANTH PAcu€Thl U OIICHUBATH PEATBHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYNHBI,

pemaTh Ka4eCTBEHHBIC 3aJ]a4M: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUHBYIO
IIEMOYKY PACCYXACHUI C OMOpOW Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

MCIIOJIB30BaTh TPH PEIICHUH YYEOHBIX 3a/1ad COBPEMEHHBIC MH(POPMAIMOHHEIC

TEXHOJIOTUU I TIOMCKA, CTPYKTYPHUPOBAHUSA, UHTEPIPETALUU U TPEACTABICHUA
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y4eOHOM ¥ Hay4YHO-IONYJIAPHONH HMHGPOPMALMK, TOIYYEHHOUM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOIYyYaeMyr0 HHPOPMALIHIO;

OOBSACHATh MPUHLMIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJb30BAHUS B TOBCEAHEBHOM JKU3HMU;
MPUBOJUTh TPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKW W TEXHOJOTWMH; HCHOJb30BaTh TEOPETHUECKHE 3HAHMUS 1O (PU3MUKE B
[IOBCETHEBHOM JKU3HU s o0ecnedeHuss O€30MacHOCTH IpU OOpalleHuu C
npuOopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, [JIsi COXpPAHEHHUs 370pOBbI U
COOJIIO/IEHNS] HOPM DKOJIOTHYECKOTO MTOBEAEHUS B OKpPYIKaIOLIEH cpee;

paboTaTh B TPYMIE C BHIMOJHEHUEM PA3IMYHBIX COLUATIBHBIX POJIEH, MIIAHUPOBATh
paboTy Tpymmbl, palMOHAIBHO paclpeneisTh OOf3aHHOCTH M IUIAHUPOBATh
JNEATENIbHOCTh B HECTAaHAAPTHBIX CHUTyalUsX, AaJEKBAaTHO OLCHMUBATh BKJIAJ

Ka)KJI0TO M3 YYACTHUKOB I'PYIIBI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

B ¢denepanbHBIX M permoHaIbHBIX MPOILEAYypaxX OIEHKH KauyecTBa OOpa30BaHMS
UCTIONIb3yeTC  mepeyeHb  (KoauduKaTop) paclnpeiesieHHbIX 1O  Kiaccam
IIPOBEPsSIEMBbIX TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00Opa3oBaTeIbHOMN

IIPOrpaMMBI CPEIHETO OOIIEro 00pa30BaHMs U JIIEMEHTOB COICP)KaHMS 110 (PHU3HKE.

[IpoBepsiemMble TpeOOBaHUS K PE3YIbTATaM OCBOEHHUSI OCHOBHOM

oOpazoBatenpHOM nmporpammel 10 (kmacc)

Kon [IpoBepsieMble TNpeAMETHBIE PE3yJIbTAaThl OCBOCHUS OCHOBHOWU
MPOBEPSIEMOT0 | 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO 001Ier0 00pa3oBaHMs

pe3ynbTara

10.1 JleMOoHCTpUpOBaTh Ha TMpUMEPAX poilb W MeCTO (U3UKH B
dbopMuUpOBaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpaA, B

Pa3BUTHUU COBPEMEHHON TEXHUKH W TEXHOJIOTHMWA, B MPAKTHYECKOU
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NEeATENbHOCTH HI0JIEU

10.2

VYuuThIBaTh TpPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3NYECKHUX
MOZECIJIEN: MaTepualibHas TOYKa, UHEPLUAJIbHAs CUCTEMa OTCYETa,
aOCONIOTHO TBEPIOE TEJIO, HWACAIbHBIA Ia3; MOJIEINU CTPOSHUS
ra3oB, JKMIKOCTEM M TBEPABIX TeJ, TOYEUHBIH JJIEKTPUYECKUU

3apAan - nNpyu peuICcHun (I)I/ISI/I‘IGCKI/IX 3aJgad

10.3

Pacno3naBath ¢usnueckue sBiICHUS (MPOLECCHl) U OOBICHITh HX
HA OCHOBE 3aKOHOB MEXaHHKHU, MOJEKYISIPHO-KUHETUYCCKON
TEOPHUH CTPOSHHUSI BEIIECTBA U DJEKTPOJUHAMHUKN: PABHOMEPHOE U
PaBHOYCKOPEHHOE  NPSIMOJIMHEHHOE  JBWKEHHE, CBOOOIHOE
najeHue  Ted,  JBWKEGHHME 10  OKPY>KHOCTHU,  WHEpIus,
B3auMozencTeue Ten; auddys3us, OpPOYHOBCKOE JIBHXKCHUE,
CTpOEHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bemMa Tel Mpu
HarpeBaHuM (OXJIAXKJEHUHU), TEIUIOBOE paBHOBECHE, MHCIIApEHUE,
KOHJEHCAIus, MJIaBJIeHNe, KPUCTAILTU3AIHS, KUTIEHHE, BIaKHOCTh
BO3/lyXa, TOBBIIICHUE JABJICHUS Tra3a IPU €ro HarpeBaHUU B
3aKpBITOM COCYJI€, CBA3b MEXIY MapaMeTpaMu COCTOSIHUA Ta3a B

U30IPOIIECCax; AIEKTPU3AIUS TeJ, B3aUMOJCHCTBHE 3apsS 0B

10.4

OnucpiBaTh MEXaHWYECKOE JIBIKCHHE, HCIONB3ys (u3ndecKue
BEJIMYMHBL:  KOOpAWHATa, IIyTh, NEPEMEIICHUE, CKOPOCTbH,
YCKOpPEHHE, Macca Teja, CWIAa, HUMITYJIbC Tejla, KHUHETHYEeCKas
SHEprus, TMOTEHIMAJbHAs DJHEPrusi, MeXaHudeckas padora,
MEXaHWYECKasi MOIIHOCTb; MPU OMUCAHUH MPABHJILHO TPAKTOBATh
(U3UYIECKUIA CMBICIT HMCIIOJIB3YEMBIX BEJIWYWH, WX O0O3HAYCHHS U
€UHUIIBI, HAXOMUTh  (OPMYNBI,  CBS3BIBAIONIUE  JTAHHYIO

(bU3UYECKYIO0 BEIUYUHY C APYTUMU BETMUYMHAMU

10.5

OmnuceIBaTh HN3YYCHHBIC TCILIOBBLIC CBOMCTBA TE€I M TEIIOBBIC
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SIBJICHUSI, WCIIONB3Yysl (PU3NYECKUE BEIWYWHBI: JaBJICHUE Trasa,
TEeMIIepaTypa, CpedHss KHHETUYECKas OJHEPTrus XaoTHUYECKOTO
JBUKEHUST MOJICKYJ, CpeAHEKBaJIpaTHYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OSHEprus, pabora rasa,
KOA((PUIIMEHT TOJIE3HOT0 JACHCTBUS TEIUIOBOIO JBUTATENS;, IPHU
ONMMCAaHWK  TPABWIBHO  TPAKTOBaTh  (PUBHYECKHA  CMBICI
UCIIOJIb3YEeMBIX BEJIMYUH, UX 0003HAYCHUS W CIMHHUIIBI, HAXOINUTh
(GOpMyIIBI, CBS3BIBAIONINE JAaHHYIO (HU3UYCCKYI0 BEIUYUHY C

APYTUMHU BCIIMUNHAM

10.6

OnuchiBaTh M3Y4YCHHBIE DJJICKTPUYECKUE CBOMCTBA BEIIECTBA U
AJIEKTPUUYECKUE SBJICHHUS (MIPOIECChI), HCIONB3Ys (Pu3nuecKue
BEJIMYMHBI:  DJEKTPUUYECKUH  3apsj, DJICKTPUYECKOoe  TOJe,
HANPSDKEHHOCTh T0JIsI, MOTEHLHMAaJ, Pa3sHOCTh IMOTEHI[MAIOB; MpHU
ONMMCAHUM  TPABWIBHO  TPAaKTOBaTh  (PUBMYECKUA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUSI U €IMHUILIbI; YKAa3bIBATh
dbopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYUHY C

APYIruMHU BCIMYHMHAMHA

10.7

aHANMM3UPOBATh (U3UYECKUE TPOIECCHl W SBJICHUS, HCIOIB3YS
¢du3nueckre 3aKOHbI M MPUHIIUIBI: 3aKOH BCEMUPHOTO TITOTEHUS,
I, I u I 3akoHsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPrUH, 3aKOH COXPAaHCHHS HUMIYJIbCA, MPUHLUII CYNEPHO3ULUU
CWJI, TPUHLWI PAaBHONPABUS HHEPUUAIBHBIX CHCTEM OTCUETA;
MOJIEKYJIIPHO-KHHETUYECKYI0  TEOPHIO  CTPOECHUs  BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEOHEW KHHETUYECKOM DHEpPruu
TEIJIOBOTO JABMXKEHUS MOJEKYJI C aOCONIOTHON TemmepaTypoi,
MIEPBbIN 3aKOH TEPMOJIMHAMHUKU; 3aKOH COXpaHEHUS
3JIEKTPUYECKOr0 3apsana, 3akoH KyioHa; mpu 3TOM pas3nuyarh

CIOBECHYIO  (pOpPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKOoe
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BBIP@YKEHUE U yCIOBUs (IpaHULbI, 00IaCTH ) IPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIE NMPUHLMIBI IEUCTBUS MAaIMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS HX O€30MacHOro

HCIIOJIB30BaHUs B HOBCGI[HCBHOﬁ KHU3HHU

10.9

BEIMOMHATE  AKCIEPUMEHTHI TIO0 HCCIEAOBAHUI0  (PUINUECKUX
SIBIICHUI U TIPOIIECCOB C HCIIOJIE30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHui; mpu 3ToM (OpMYIHpoBaTh Mpodiemy (3agady) u
THIOTE3y y4eOHOro JKCIEepUMEHTa, CcoOMpaTh YCTAaHOBKY U3
NPE/UIOKCHHOTO  O0OpYyNOBaHUS,  NPOBOJIUTH  ONBIT U

dbopMyITUpPOBaTH BHIBOJIBI

10.10

OC}’IIIGCTBJISITI) MNpAMBIC W KOCBCHHBIC H3MCPCHUA (1)1/13I/IIIGCKI/IX
BCIIMYMH; IIPH 9TOM BBI6I/IpaTI> ONTHUMAaJBHEIN CITI0CO0 N3MCPCHUA U
HUCIIOJIB30BaTb  HM3BCCTHBIC MCTOABI  OIICHKHU HOPp@HIHOCTGﬁ

U3MEPEHUMN

10.11

HccnenoBath 3aBUCHMOCTH MEXKIY (DU3UYCCKUMHU BEIIMYUHAMU C
UCII0JIb30BAaHUEM TIPSIMBIX U3MEPEHUI; MIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3YJIBTATHl MOJYYCHHOW 3aBUCHMOCTHU
(bU3UYECKUX BEIMYHMH B BUJE TaOJIUIl M TPa(UKOB, ACIaTh BHIBOIBI

I10 pC3yJibTaTaM HCCIICAOBAHUA

10.12

CoOmromate TmpaBuia O€30MAaCHOTO TpyAa TMpPU TMPOBEICHHUH
UCCICOBAaHUM B paMKax y4eOHOro JKCIepHMEHTa, Y4eOHO-
HCCJIEI0BATEIbCKOMN 51 MIPOEKTHOMN JIEATEIILHOCTH C
UCITOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1a0OpPaTOPHOTO

00opyT0BaHUS

10.13

Pemiate pacueTtHble 3alauyd C SABHO 3aJlaHHOW (U3UYECKOU

MOACJIBIO, HCIIOJIIb3Y:A (1)I/ISI/II-ICCKI/IC 3aKOHbI W IIPHUHIMIIBI; Ha
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OCHOBE aHaJln3a yCJIOBUS 3aJa4M BBIOMpATh (PU3NYECKYIO MOJEIIb,
BBIIEIATh (DU3UYECKUE BEIUUYHMHBI U (OPMYJIbI, HEOOXOJUMBIE IS
€€ pEILIeHHUs, MPOBOJUTh pPACUeThl M OLIEHUBATh PEaJTbHOCTh

NOJIYYEHHOI'0 3HAaYeHUs PU3NYECKON BETUUMHBI

10.14

Pemratb  kayecTBEHHBIE  3aJa4yd:  BBICTpAWBaTh  JIOTMYECKHU
HEMPOTHUBOPEUMBYIO IIEMOYKY PACCYyKIEHUHM C ONOpoll Ha

N3YUYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTU U q)HBI/IqCCKI/IC SABJICHUA

10.15

Ucnonb3oBaTh NpuU pelIeHHH Y4EeOHBIX 3a7ady COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTHM JJIA TOHMCKA, CTPYKTYpHUPOBaHUS,
UHTEPIPETALMU U MPEACTABICHHS y4eOHOM U HAyYHO-TIOMYJISIPHON
uHpOpMaIMK,  TOJTYYEHHOM M3  pa3IMYHBIX  MCTOYHHUKOB;

KPUTHUUYECKHU aHAJM3UPOBATH MOJIydyaeMyt0 HH(OPMAIIUIO

10.16

[TpuBOAUTH MPUMEPHI BKIIAJa POCCUUCKHUX U 3aPYOSKHBIX yUEHBIX-
¢u3MKOB B pa3BUTHE  HAyKH, OOBSCHEHHE  MIPOIECCOB

OKPYZKaromero Mmmupa, B pa3BUTUC TCXHUKU U TEXHOJIOTUM

10.17

Hcnons3oBaTh TeOpeTHUECKUE 3HAHUS 110 (PU3UKE B MIOBCETHEBHOM
KU3HM I obecrmiedeHus: OE30MAacHOCTH TIpU  OOpaleHuud ¢
npuOopaMu U TEXHUYECKUMH YCTPONUCTBAMH, JJISI COXPAHECHHS
3I0POBbSI U COOJIFOICHHUSI HOPM DKOJIOTMUECKOTO TIOBEJACHHS B

OKPY’KAIOIIEH Cpefie

10.18

PaGoTtarh B Tpymme C BBIMOJHEHHUEM pA3IUYHBIX COIUATBHBIX
poJieil, IaHupOBaTh pabOTy TPYyNIbl, PAIMOHATBHO PACIPEEIATh
00S13aHHOCTH W TIUIAHUPOBATH JEATEILHOCTh B HECTAHIAPTHBIX
CUTYyallMsIX, aJlCKBaTHO OLICHMBATh BKJIAJl KAXKJIOTO U3 YYAaCTHHUKOB

TPYIIIBI B PEUICHUE pacCMaTpUBaeMOi poOIeMbl

[TpoBepsiemble 31eMeHThI coaepskanus (10 kiacc)




Kon Kon [IpoBepsieMblI€ 3JIEMEHTBI COAEPHKAHUS
paszena |mpoBepsieM
oro
AIeMeHTa
1 OU3NKA U METOJIbI HAYYHOI'O I[TIO3HAHUA
1.1 dusnka - Hayka o npupoae. HaydHwie MeTOBI
NO3HAHUS OKpY’Karollero mupa. Ponb skcriepumeHTa u
TEOpUHU B MPOLECCe MO3HAHUS MPUPOJIBI. DKCIIEPUMEHT
B (hu3mKe
1.2 MopenvupoBanue (PpU3NYECKUX SIBICHUN U IMPOLIECCOB.
Hayunbie rumnore3sl. dusnueckue 3aKOHbI U TEOPHHU.
['panunbl  mpUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Mpunmun cootBerctBus. Ponb u Mecto ¢usuku B
(dbopMHUpOBaHUU COBPEMEHHOW Hay4HOU KapTUHBI MUPA,
B IIPAKTUYECKOM ESITEIbHOCTH JIFO/IeH
2 MEXAHUKA
2.1 KMHEMATHKA
2.1.1 Mexanndeckoe JIBH)KCHUE. OTHOCUTEIBHOCTD
MexaHuueckoro  nBmkeHus.  Cucrema  orcuera.
TpaekTopus
2.1.2 [lepemenienrie,  CKOpOCTh  (CpelHSII  CKOPOCTb,
MTHOBEHHAsl CKOPOCTh) M YCKOPEHHUE MaTepHalbHOMI
TOYKH, UX MPOEKIMU HAa OCHU CHUCTEMbl KOOpJMHAT.
CroxeHue nepeMeIieHil 1 CI0KEHUE CKOPOCTeH
2.1.3 PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJUHEUHOE
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nBwxkeHue. I'paduku  3aBUCUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpPEHHs, IyTH M  IEepEeMEIICHUs

MaTepI/IaHBHOﬁ TOYKH OT BPECMCHHA

2.1.4

CBoOoaHOe nazieHre. Y CKOpeHre CBOOOTHOTO MaICHUS

2.1.5

KpuBonnHeitHoe aBuKeHHE. PaBHOMEpHOE NBHKEHUE
MaTepuaJlbHOM TOYKM II0 OKPYXXHOCTH. YIUIOBas
CKOpOCTb, JIMHEWHAss CKOpocTh. Ilepuon M wacrora.

HGHTpOCTpeMI/ITCJIBHOC YCKOPCHHUC

2.1.6

TexHuyeckue yCTpOﬁCTBa: CIIMAOMCTpP, ABHIKCHUC

CHapsA 0B, HCITHBIC U PCMCHHBIC IICPCaavun

2.1.7

[Ipaktuueckue paboTel. W3MepeHHe MrHOBEHHOU
ckopoctu. MccrmenoBaHue  COOTHOLIEHUS  MEXAY
NyTAMH, IPOUJECHHBIMHU TEJIOM 3a IIOCIEIOBATEIbHbIC
pPaBHBIE NPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM
JIBUKCHUN C HAYJIbHOW CKOPOCTBIO, PAaBHOW HYIIIO.
N3yueHue nBUKEHUSA IIapuKa B BS3KOM KUJIKOCTH.
N3yuenue JBUKCHUS Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO

2.2

TIMHAMUKA

2.2.1

[Ipuanun otHocurenbHOCTH ['anunes. IlepBblid 3aKOH

Hprotona. lHepumanbHble CHCTEMBI OTCYETA

2.2.2

Macca tena. Cuna. [lpuHiun cynepno3uuum cui

2.2.3

Bropoii 3akoH HproToHa ayisi MaTepuanibHOM TOYKHU B
uHepuuansHoi cucreme otcueta (MCO). Tperunit 3akoH

HrroTona AJIA MaTCPpHUaJIbHBIX TOYCK
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2.2.4 3akoH BceMUpHOro tiarorenus. Cuna Tsokectu. [lepBas
KOCMHYECKasl CKOpocThb. Bec tena

2.2.5 Cwiia ynpyroctu. 3akoH ['yka

2.2.6 Cuna Ttpenusa. Cyxoe Tpenne. Cumia TpeHUs
CKOJBXEHUsIT W cwia TpeHus mnokos. Koadduiment
tperus. Cuja COMPOTHRIICHHS TIPU JBIKCHUU Teja B
KUJTKOCTH HJTU Ta3e

2.2.7 [ToctynarensHoE " BpaIllaTEIbHOE JIBMDKEHHE
a0COJIIOTHO TBEPJIOTO TeJa

2.2.8 MOMEHT CuJibl OTHOCUTEIBHO OCU BpaiieHusd. [linedo
cuibl. Y cioBus paBHoBecus TBepaoro tena B UCO

2.2.9 TexHudeckne yCTpONCTBA: TOMIIUITHUKH, JIBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [IpakTudeckue paboTel. M3yueHue nBrkeHUs Opycka

10 HAKJIOHHOM IUIOCKOCTH IOJ JEUCTBHUEM HECKOJBKUX
cun. HccnenoBaHue 3aBUCMMOCTH CHJI  YOPYTOCTH,
BO3ZHUKAIONIUX B JnepopMupyeMod TpyKUHE U
pe3nHOBOM oO0pasiie, OT BEIUYHHBI UX JehOpMAIIHH.
UccnenoBanne yciioBUM pPaBHOBECHS TBEPIOro Tela,

HMCIOIICTO OCh BPAIICHUA

2.3

3AKOHbBI COXPAHEHUNA B MEXAHUKE

2.3.1 Nmnynbse MaTepuaabHON TOYKH, CUCTEMBI
MaTePHAIBHBIX TOYeK. MMMIynbCc CHUIIBI M W3MEHEHHE
UMITyJIbCa Tea

2.3.2 3akoH coxpaHenuss umnyinbca B HMCO. PeaktuBHOE
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JBW)KECHUE

2.3.3 PaGota cumebl

2.3.4 MoniHOCTb CUIIBI

2.3.5 Kunernueckass  sHepruss  MaTepUAIBHOM  TOYKHU.
Teopema 0 KHHETHUECKOM dSHEPTUU

2.3.6 [loreHunanbHas oHeprus. lloTeHumaneHass >Heprus
yrnpyro nehopMUpOBaHHONW TPYXUHBI. [loTeHIIManpHasS
SHEprus Tena BOJU3U MOBEPXHOCTH 3eMIIH

2.3.7 [loreHnanbHbPIE W HEMOTEHIWANbHBIE CHIBL. CBS3b
paboThl  HEMOTEHUUATBHBIX CHJI C HW3MCHECHHEM
MEXaHMYECKOW OSHEPruu  CUCTEMBI  Tell.  3aKOH
COXpaHEHUSI MEXaHUYECKOU SHEPTUH

2.3.8 Yrpyrue v Heynpyrue CTOJIKHOBEHHS

2.3.9 TexHuveckne yCTpOWCTBA: JIBMYKCHUE PAKET, BOJIOMET,
KOMEP, MPY>KUHHBINA TUCTOJET

2.3.10 [IpakTrdyeckue paboTel. M3ydeHue CBSI3M CKOpOCTEH

T€JI TIpu Heynpyrom yaape. HcciaenoBaHue CBs3U

pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHUUYECKOM OHCPIUn

Tena
3 MOJIEKVYJIAAPHAA ®U3NKA U TEPMOAMHAMUKA
3.1 OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPUN

3.1.1

OCHOBHBIE TIOJIOKEHUS MOJEKYJIIPHO-KUHETHUYECKOM
Teopuud.  bpoyHoBckoe — aBwkeHue.  Juddysus.

XapakTep JBWXCHUA M B3aMMOJCUCTBUS YaCTHI]
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BELIECTBA

3.1.2 Mopenu cTpoeHus ra30B, )KUAKOCTEN U TBEPABIX TEI U
0oObSICHEHHE CBOMCTB BeIllECTBA Ha OCHOBE JTHUX
MOJEeIIeH

3.1.3 Macca monekyn. KommnuectBo BemiectBa. IloctosHHas
ABoraapo

3.14 TennoBoe paBHoBecue. Temrieparypa u ee U3MEpEHUE.
[ITkama Tremnepatyp Llenbcus

3.1.5 Mogens wupaeanbHoro rta3za. OCHOBHOE YypaBHEHHUE
MOJICKYJISIPHO-KHHETUUECKOM TEOpUH HJIeaTbHOTO Ta3a

3.1.6 AOcomoTHas ~ TeMIeparypa Kak Mepa  CcpeaHei
KUHETUYECKON HHEPTUM TEIUIOBOTO IBUKEHUS YACTHI]
raza. [lIkana remneparyp KenpBuna

3.1.7 VpaBuenue Kinaneilipona - MenzgeneeBa. 3akoH
JlansTOHa

3.1.8 I"azoBble 3akoHBI. M30mporeccsl B HIealbHOM Ta3e C
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: M30TEpPMa,
nu30xopa, n3obapa

3.1.9 TexHuueckue ycTpoucTBa: TEpMOMETP, OAPOMETP

3.1.10 [IpakTueckue paboThl. M3mMepeHue Maccol Bo3ayxa B

KJIacCHOW KomHare. HMcciegoBanme 3aBUCHUMOCTH

MCXKAY IIapaMCTpaMn COCTOAHUA pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJMHAMUKHN

3.21

TepMmoauHamuueckas cucrtema. BHYTpeHHssSI 3Heprus

49



TEPMOJMHAMUYECKOM CHUCTEMBI M  CIOCOOBI €€

HU3MCHCHUA

3.2.2

KonuuectBo TemioTsl U padbora. BHyTpeHHsa 3HEprus

OOJHOATOMHOI'O HACAJIBHOI'O ra3a

3.2.3

Bunst TEIJIOTIepeIayu: TENJIONPOBOIHOCTb,
KOHBEKIIMS,  W3JIydeHue.  TelmioeMKOoCTh  Tena.
VY nenbHas TEIMI0EMKOCTh BELIECTBA. Pacuer

KOJIMYCCTBA TCIUIOTHI IIPU TCIJIOIICPCaAUC

3.2.4

HepBBIﬁ 3dKOH TCPMOJHNHAMHKMU. HpI/IMCHeHI/IG IIepBOro
3aKOHa TCPMOJANHAMUKHN K H30IIponecccam.

['paduueckas uaTepnperanus paboThl ra3a

3.2.5

TeroBbie MamuHbl. [IpUHIUIIBI JEHCTBUSA TEIUIOBBIX
mamuH. [IpeoOGpa3oBanuss HSHEPruM B  TEIUIOBBIX
mamuHax. Koagduiuent nonesnoro aeicteus (nanee -

KII) TeroBoit mamunsl. [ukin Kapuo u ero KIT/]

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOGpaTtumocTh
npoleccoB B  mOpupoae. TemioBble  JBHUraTelu.

DKOJOTUYECKUE MPOOIEMBI TETIIOIHEPTETHKU

3.2.7

TexHuueckne yCTPOMCTBA: JBUIaTEb BHYTPEHHETO

cropaHusi, ObITOBOI XOJOAMIIBHUK, KOHJIHITHOHED

3.2.8

[IpaktTueckue  pabotel.  M3mepeHue  ynenbHOU

TCIIIIOCMKOCTHU

3.3

AT'PEI'ATHBIE COCTOAHUA  BEHIECTBA. ®A3OBbIE
INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHjaeHcauusd. HcmnapeHue u
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KAMEHUE. YJenpHas TemioTa 1apooOpa3oBaHMs.
3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT JaBJICHUS

3.3.2 AOcCoIoTHAasE U OTHOCUTEJIbHAS BIIAXKHOCTH BO3ayXa.
Haceennsiid nap

3.3.3 Teepnoe teno. Kpucrammmueckue m amopdHbie Tena.
AHM30TpONIUSI  CBOMCTB  KpuctauioB.  JKujakue
kpuctaisl. CoBpeMEHHbIE MaTepHalIbl

3.3.4 [InaBnenve W KpucTamIM3alusa. YelbHas TeIIoTa
wiasnenus. Cyonumanus

3.3.5 VYpaBHeHue TeroBoro dajsaHca

3.3.6 TexHuueckue ycTpoicTBa: TUTPOMETP U TCUXPOMETP,
KaJIOpUMETpP, TEXHOJIOTMU TOJIYYeHHUS] COBPEMEHHBIX
MaTepuasoB, B TOM UHWCJIE HAHOMATEepUAJIOB, U
HAHOTEXHOJIOTHH

3.3.7 [IpakTryeckue pabotTel. M3MepeHWe  BIaKHOCTHU
BO3/yXa

4 SJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATUKA

4.1.1 DJeKTpu3alus Tesl. DJeKTpudyeckui 3apsan. JlBa Buaa
AIEKTPUYECKHUX 3apsiI0B

4.1.2 [IpoBOIHNMKH, TUINEKTPUKN U HOJIYITPOBOIHUKH

4.1.3 3aKOH COXpaHEHUS NEKTPUUYECKOTO 3apsijia

414 B3aumoperictBue 3apsanoB. 3akoH Kynona
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4.1.5 DIIEKTPUYECKOE ToJIE. HanpsxeHHOCTB
aneKTpuueckoro nojis. IlpuHmMO — cynepno3uuuu.
JIMHUM HANPSYKEHHOCTH AIIEKTPUUYECKOTO MO

4.1.6 PabGora cun anektpoctatudeckoro mojs. [lorenmman.
PasHocTh nOTEHIIMATIOB

4.1.7 [IpoBOAHMKM W  JHUAJIEKTPUKM B  IOCTOSIHHOM
ANEKTPUUECKOM noJie. Jusnekrpuyeckast
POHUIIAEMOCTh

4.1.8 DnekTpoeMKocTb.  KoHaeHcaTop.  DJIEKTPOEMKOCTh
IUIOCKOTO  KOHAEHcaTopa. OHEprus  3apsyKEHHOTrO
KOHJIeHCaTopa

4.1.9 TexHuueckue ycTpoiCTBa: JIEKTPOCKOI, FIEKTPOMETP,
ANEKTpOCTAaTHUECKas 3alllnTa, 3a3eMJICHHE
AIEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHHBIN
IPUHTEP

4.1.10 [IpakTudyeckue paboThl. M3MepeHHe 3IeKTPOSMKOCTH

KOHACHCATOpa

4.2

I[IOCTOSHHBIM  DJIEKTPUYECKMM TOK. TOKU B
PA3JIMYHBIX CPEJIAX

4.2.1

YcnoBus Cym€cCTBOBAHHA ITIOCTOSAHHOI'O
QICKTPHUYICCKOI'O TOKa. HNcrounnku Toka. Cuiia TOKa.

TloCTOSIHHEBII TOK

4.2.2

Hanpsixenne. 3akon OMa i1 y4acTKa Lenu

4.2.3

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. Y nenbHOE

COIMPOTHUBJICHUC BCIICCTBA
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424 [TocnenoBarenbHOE, napajieabHoe, CMEIIaHHOE
COeIMHEHNE MPOBOJHUKOB

4.2.5 PaGota snextpuueckoro Toka. 3akon [xoyns - Jlenua

4.2.6 MOIIHOCTB JIEKTPUUECKOTO TOKA

4.2.7 anexkTpoaBrxkymas cuna (ganee - 9J(C) u BHyTpeHHEE
CONPOTUBIICHUE HCTOYHHMKA TOKa. 3akoH Oma g
MOJIHOU (3aMKHYTOM) anekTpudeckoi 1enu. KopoTtkoe
3aMbIKaHHE

4.2.8 DJIEKTPOHHAsI MPOBOJMMOCTb TBEPABIX METAILIOB.
3aBUCHUMOCTD COTIPOTUBJICHUS METaJIJIOB oT
TeMriepatypbl. CBEpXIIPOBOIUMOCTD

4.2.9 DNeKTpuueckui  Tok B BakyyMe.  (CBoiicTBa
AIIEKTPOHHBIX MYYKOB

4.2.10 [TonynpoBoguuku.  CoOCTBEHHass ©  NpUMECHas
IPOBOAUMOCTh  MONYNMpoBOAHUKOB. (CBoiicTBa p-N
nepexoa. [lomympoBogHUKOBBIE TPHOOPHI

4211 DNEeKTPUYECKU TOK B AIIEKTPOJIUTAX.
DNEKTpOIUTHYECKAS AUCCOLUALIUS. DIEKTPOIHN3

4.2.12 DOnekTpuueckuid TOK B razax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITENIBHBIN  paspsiA.  PasznmuunHble  TUIBI
CaMOCTOSITENBHOTO pa3pana. Monnus. [lnazma

4.2.13 TexHuueckne yCTpOMCTBa: aMIepMeTp, BOJIbTMETP,

peocTaT, UCTOYHMKHA TOKAa, DJIEKTpOHArpeBaTelibHbIC
puoOOpHI, 3JIEKTPOOCBETUTEIIHLHBIE npuoOpHI,

TEPMOMETP  COINPOTHUBIICHUS, BAKYYMHBIM  JUOJ,

53



54

TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN

INOJ1, TadbBaHUKA

4.2.14 [Ipaktuueckue pabotThl. M3ydyeHue CMEIIAHHOTO

COCIMHEHHUS PE3UCTOPOB.
N3mepenne J3/1C ncToyHMKAa TOKA U €T0 BHYTPEHHETO

COMMPOTHUBJICHHA. Ha6JIIOI[eHI/IC JJICKTPOJIN3a

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOM porpammel (11 kiacc)

Kon
IIPOBEPSEMOTO

pe3ynbTaTa

HpOBepHQMBIC NpCaAMCTHBIC PE3YJIbTAaTbl OCBOCHUMA OCHOBHOH

o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHEro 00111ero 00pa3oBaHus

111

JleMoHCTpupOBaTh Ha TIIpUMEpax pojilb M MeCTO (PU3HKUA B
dbopMupoBaHUM COBPEMEHHOM HAydyHOW KapTHHBI MHpa, B
Pa3BUTHU COBPEMEHHON TEXHUKHU M TEXHOJIOTHW, B MPAKTHUYECKOU
NEATeIbHOCTH JIFOJICH, IICJIOCTHOCTh W €IWHCTBO (DU3WYECKOM

KapTUHBI MUpa

11.2

YYuThIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NUECKHUX
MOJEJICH: TOYCUHBIM JIJIEKTPUYECKUM 3apsif, SIEepHas MOJEIb
aToMa, HYKJIOHHas MOJEIb AaTOMHOIO sJpa IpHU pPEUICHUU

bu3uIecKuX 3a1a49

11.3

PacrioznaBath pusndeckue siBIEHUS (MPOIECCHI) U OOBSICHATH UX
Ha OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKA W KBAaHTOBOW (PU3WKWU:
AIIEKTPUYECKAs] TPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE  JEWCTBUSL  TOKAa, B3aUMOJCHCTBUE  MarHuTOB,
AJEKTPOMArHUTHAs WHIYKLMS, IEUCTBUE MArHUTHOTO TMOJiA Ha

IMPpOBOAHUK C TOKOM H ﬂBHX(YMHﬁCH 3apAaa, 3JICKTPOMArHUTHBIC
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KoieO0aHHUsT W BOJHBI, NPSAMOJMHEHHOE PACHpOCTPAHEHHE CBETA,
OTpakeHWe, IMpejoMiieHue, uHTepdepeHuus, audpakuus u
NoJiIpu3alMsl  CBeTa, JAUCHepcHs cBeTa, (HOTOIIEKTPUUECKUI
abpdext (bhoTodddexT), CBETOBOE aBJICHHE, BO3HUKHOBEHUE
JUHENYaToro CHeKTpa aroMa BOJOpPOJa, €CTEeCTBEHHas U

HCKYCCTBCHHAA PAIHOAKTUBHOCTD

11.4

OnuceiBaTh M3yYCHHBIE CBOWCTBA BENIECTBA (DJICKTPUYECKUE,
MarHuTHBIC,  ONTHUYECCKUE,  JJICKTPUYECKYI0  IPOBOJUMOCTH
Pa3IUYHBIX CpE) M JJICKTPOMArHUTHBIC SIBICHHS (ITPOIIECCHI),
UCTIONIb3Ys (PU3WYCCKHE BEIWYUHBI: DJCKTPUYCCKUN 3apsij, CHiia
TOKa, AIIEKTPUYECKOE HaTpsDKEHUE, AIIEKTPUUECKOE
CONPOTUBIICHHE, pPa3HOCTh moTeHImanoB, JJC, pabora TOKa,
WHAYKIMS MarHuTHOrO Tojsl, cwia Awmmepa, cuna JlopeHia,
WUHIYKTUBHOCTH KaTYIIKH, YHEPTHSI JIEKTPUIECKOTO U MAarHUTHOTO
TIOJIeH, TIEpUOJT U YacToTa KOJIeOaHW B KOJIeOATeTbHOM KOHTYpE,
3apsi W cHjJa  TOKa B TPOIECCe€  TapMOHUYECKUX
JJICKTPOMArHUTHBIX ~ KojeOaHWW, (OKYCHOE pacCTOsSHHE U
ONTHUYECKasl CWJIA JIMH3bI, TIPU ONMHCAHWH TMPABWIBHO TPAaKTOBATh
(U3NIECKUIT CMBICIT UCTIONB3YEMbIX BEIUYHMH, UX 0003HAUYCHHS H
CAVHUIIBI,  YKa3blBaTh  (POPMYIbI,  CBSA3BIBAIONINE  JAHHYIO

(bu3HUeCKyI0 BEIMUNHY C IPYTUMHU BETMYUHAMU

115

OnuchlBaTh HM3y4YEHHBIE KBAaHTOBBIE SIBICHUSI M  IPOLECCHI,
UCTIONB3Ys (DM3UYECKUE BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX
BOJIH, JITUHA BOJHBI M YaCTOTA CBETA, DHEPTHUS M UMITYJIbC ()OTOHA,
NEpUOJ MOJIypaclaaa, SHEPrus CBS3M AaTOMHBIX SJ€p; NpHU
ONMHMCAHWKM  TPABUIBHO  TPAKTOBaTh  (PUBHYECKHA  CMBICI
UCIIOJIB3YEMbIX BEJIMYMH, X 0003HAUCHUSI U €IUHULIbI; YKa3bIBaTh

dbopMynbl, CBS3bIBAIONIME JAaHHYIO (DU3UYECKYIO BEIUYUHY C
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APyrumMu BCINMYHWMHAaMHU, BBIYUCIIATDH 3HAa4YCHHUC (1)PI3H‘-ICCKOI>1

BCJINYHHBI

11.6

AnanuzupoBaTh (U3MYECKUE NPOLECChl U SIBICHUS, HCIOJb3YS
¢u3nueckre 3aKOHbBI W NOpUHIUIBL: 3akoH Owma, 3aKOHBI
IIOCJIEIOBATEIIBHOIO U I1APAJUIEIBHOIO COCAVHEHMS IIPOBOAHUKOB,
3akoH JDxoyns - JleHna, 3aKOH JJIEKTPOMArHUTHOM WHIYKLUW,
3aKOH NOPSIMOJMHEWHOIO  PAcCIpOCTPAHEHUs  CBETa, 3aKOHBI
OTPaXXEHUSI CBETA, 3aKOHBl MPEJIOMIIEHUS CBETa, YpPaBHEHUE
OuiHmTeitHa 11 poTtorddexTa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH
COXpaHEHMsS] HMIYJbCa, 3aKOH COXPAaHEHUs DJIEKTPUUYECKOTO
3apsja, 3aKOH COXpaHEHWs MacCOBOr0O 4Mcia, nocrynarsl bopa,
3aKOH PaJAMOAaKTUBHOIO paclaja; Ipu 3TOM pas3jInyaTh CIOBECHYIO
(OpMYyIUpPOBKY 3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAXKEHHE U

ycJIOBHS (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTHU

11.7

OHpGIIGJ'I}ITB HaIIpaBJICHUC BCKTOPA HMHAYKIHWUU MArHUTHOI'O IIOJIA

IIPOBOJIHUKA C TOKOM, CHJIbl Amriepa u cuiibl JIopeHna

11.8

Ctpoutrhb ¥ ONHUCHIBATH H300paKEHUE, CO3/1aBAEMOE IJIOCKUM

3epKajoM, TOHKOW JIMH30M

11.9

BBIONHATE  AKCIIEPUMEHTHI 1O HCCIEAOBAHUIO  (PU3UUECKHUX
SIBJICHUN U TIPOIECCOB C HCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHui; Tpu 3ToM GOPMYIHpPOBaThH MpodiemMy (3amgady) u
TUMO0TE3y Yy4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
NPENJIOKEHHOTO  O0OpyIOBaHWsS,  TPOBOAUTH  OMBIT U

(dbopMyITHpPOBATH BHIBOIBI

11.10

OcyuiecTBasATh NPsIMbIE W KOCBEHHBbIE H3MEPEHUS (PU3MUECKUX
BEJIMYUH; TPU 3TOM BbIOUPATh ONTUMANIbHBIA CIIOCOO U3MEPEHUS U

HCIIOJIBb30BaTh HN3BCCTHBIC MECTOObI OLICHKH HOFpCHIHOCTGfI
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U3MEpEHUIN

11.11

HccrnenoBathb 3aBHCHUMOCTH buznYeCcKux BEJIMYNH c
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH; MPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DMKCUPOBATh PE3yJbTAThl MOJTYUYEHHONU 3aBHCUMOCTHU
bU3UYECKUX BEIMYUH B BUJE TaOIUIl U rpaduKOB, J1eJaTh BHIBOIbI

IO pe3yJibTaTaM HCCJICAOBAHUA

11.12

CobOmonarh mpaBuia O€30MacCHOrO TpyAa TMpU MPOBEACHUU
UCCIIeIOBaHUNA B paMKax Y4eOHOro OSKCIEepHUMEHTa, Yy4eOHO-
HCCIIeI0BATEIbCKON u IPOEKTHOM JeSITEIIbHOCTH C
UCTIOJIh30BAaHUEM HM3MEPUTENIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO

o0opy10BaHUS

11.13

Pematsp paCcdCTHBIC 3aaa4u C SABHO 3a,HaHHOﬁ (1)1/131/1‘1601(012
MOACJIbIO, HCIIOJIIb3YA (1)I/I3I/I‘IGCKI/IC 3aKOHbI W IIPUHOMIIBI; Ha
OCHOBC aHaJIn3a YCJIOBHA 3aJa4U BBI6I/IpaTB (1)I/I3I/I‘-I€CKYIO MOJCJIb,
BBIICIIATH (1)I/ISI/I‘I€CKI/I€ BCJINYMHBI 1 q)OpMy.HLI, HCO6XOI[I/IMBI€ JJIA
€C pPCIICHHA, IIPOBOAHUTH PpACUYCTBI H OHLOCHHBATHL PCAJIBHOCTDH

MOJIYYEHHOT'0 3HAYeHUS PU3NUECKON BETUUMHBI

11.14

Pemlatb  kauecTBeHHbIE  3aJayd: BbICTpAWBaTh  JIOTMYECKHU
HEIPOTUBOPEUYMBYIO LIENOYKY pACCYKACHUW C ONOpOM Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/I“ICCKHC SABJICHHUA

11.15

Hcnonp3oBaTh Mpu pElICHUU YYEOHBIX 3a/ad COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTHH JJII TIOWCKA, CTPYKTYypHUPOBAHUS,
WHTEPIPETAIIMU U TIPEACTABICHHS yUeOHOU M HAYYHO-TIOMYJISIPHOU
uHpOpMAIMK,  TMOJTYYEHHOW W3  Pa3IMYHBIX  HCTOYHUKOB;

KPUTHUUYECKHU aHAJM3UPOBATh MOJIYy4aeMyt0 HH(OpMaIIUIO

11.16

OOBSICHATh ~ NPUHUMUIIBI ~ JI€UCTBUA  MAlllMH, MNPUOOPOB U
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TEXHUYECKUX YCTPOMICTB; pa3inyaTh YCIOBUS HX O€30MacCHOrO

HCIIOJIBb30BaHUs B HOBCGI[HGBHOfl KHU3HHU

11.17

[IpuBOAUTH MpUMEpPHI BKIAJa POCCUNCKUX U 3apYOSKHBIX yUEHBIX-
GU3MKOB B pa3BUTHUE HAyKH, B OOBSICHEHHUE IMIPOLECCOB

OKPYXKaromero Mmupa, B pa3BUTUC TCXHUKU U TEXHOJIOTUM

11.18

Hcnonw3oBaTh TeOpeTHUECKUE 3HAHUA 110 (PU3UKE B MOBCETHEBHOM
KU3HU i1 oOecrieyeHus: O€30MACHOCTH MpU  OOpallleHHH ¢
npudbopaMu U TEXHUYECKHUMHU YCTPONCTBAMH, MJII COXPaHCHHS
3I0POBbSI U COOJIIOICHUSI HOPM JKOJIOTHYECKOTO TMOBEACHUS B

OKPY’KAIOIIEH Cpefe

11.19

PaGorate B Tpymnme C BBIMOJHEHHEM Pa3IMYHBIX COLMAIBHBIX
poJiel, TIIaHUPOBaTh PabOTy TPYIIbI, PAIIMOHATBEHO PaCIPeesiaTh
00S3aHHOCTH U IUIAHUPOBATH JEATEILHOCTh B HECTAHIAPTHBIX
CUTYallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ[ KaKJIOTO U3 YYaCTHUKOB

TPYNIIBI B pEIIEHUE paccMaTpUBaeMoi IPOOIeMbl

ITpoBepsiemblie asiemMeHThl conepxanus (11 kmacc)

Kon Kon [IpoBepsieMbie 3IEMEHTHI COJIEPIKAHUS
paszzeia |IpoBEPSEMOrO
JJIeMEHTa
4 OJIEKTPOAMMHAMHUKA
4.3 MATHUTHOE IIOJIE. 9JIEKTPOMAI'HUTHAS NHAYKIINA

4.3.1 [TocTostnable MarHuThbl. B3amMoIencTBHE NOCTOSHHBIX
MAarHUTOB
4.3.2 MarautHoe T1one. Bektop MarHMTHOM MHAYKIIHMH.
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[Tpuanun cynepno3uuuy. JInHUM MarHUTHON UHAYKLIWH.
Kaptuna  nuHMII ~ MAarHUTHOW  WMHAYKUMM — TOJSA

ITIOCTOSAHHBIX MarHuTOB

4.3.3 MaruuTtHOE 1oJIe MPOBOAHUKA ¢ TOKOM. KapTuHa nuHuUi
noJisl JUIMHHOTO TMPSMOT0 MPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO TMPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeicTeue NpoBOJJHUKOB C TOKOM

43.4 Cuna AMnepa, ee MOJlyJIb U HalpaBJICHUE

4.3.5 Cuia Jlopenia, ee Moayiab W HampaslieHHe. J[BrkeHue
3apsHKEHHOM YacTHUIIBI B OJTHOPOJHOM MAarHUTHOM TIOJIC.
Pa6ora cumnsl Jlopena

4.3.6 SIBneHue 3MeKTPOMarHUTHON UHIYKITUU

4.3.7 [ToTOK BEeKTOpa MAarHUTHON UHAYKITUH

4.3.8 OJIC unayKuMu. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIIUU
Qapanes

4.3.9 BuxpeBoe snektpuueckoe mnoine. IJC uHOyKUMH B
IPOBOJIHUKE, JBUKYIIEMCSI MOCTYIATEIbHO B
OJIHOPOJHOM MAarHUTHOM TI0Jie

4.3.10 [TpaBuio Jlenna

4.3.11 NunyktuBHOCTh.  SBnenue  camoumHaykuuu. IJIC
CaMOUWHTYKIIHH

4.3.12 DHeprus MarHUTHOTO TOJI KATYIIKA C TOKOM

4.3.13 DIEKTPOMArHUTHOE TOJIE

4.3.14 TexHnueckne yCTpPOMCTBA: ITOCTOSHHBIE  MArHUTHI,
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QJICKTPOMAIrHUThI, QJICKTPOABUIATCIIb, YCKOPHUTCIIN

QJICMCHTAPHBIX YaCTUI, MHAYKIIMOHHAA I1CYb

4.3.15 [Ipaktuueckue padboTel. M3yueHne MarHUTHOTO MO
KaTyllku ¢  TOKOM.  MccienoBanue — OeHCTBUSA
NOCTOSSHHOTO ~ MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue siBiIeHMs JIEKTPOMArHUTHONW MHIYKIIUU
) KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

51.1 Konebarensaass cucrema. CBoOOaHBIE KOJeOaHUA.
lapmonnyeckne  konmebanus.  Ilepwon, — vacTora,
aMIuTyaa u ¢asza KojaebaHui

5.1.2 [IpyxuHHBIN MassTHUK. MaTeMaTHYEeCKUN MassiTHUK

5.1.3 VYpaBHeHue rapMOHUYECKUX KoJIeOaHMUIA.
KunemaTtuueckoe u JTUHAMUYECKOE OIHMCAaHUE
KOJIEOATENBHOTO IBUKECHUS

2.14 [IpeBpamienue SHEPruu npu rapMOHMYECKUX
KojeOanuax. CBs3b aMIUIMTYIblI KOJEOAaHUM HCXOHOMU
BEJIMYMHBI C aMIUTUTyIaMH KOJeOaHWil ee CKOpOCTU U
YCKOPEHHUS

5.1.5 KonebarenbHbiii KOHTYD. CBoOonHbIE
AIIEKTPOMArHUTHBIC KoseOaHus B U7caTbHOM
Kosie0aTeTbHOM KOHTYpe. Amnanorus MEXTY
MEXaHHYECKUMHU W DJICKTPOMATrHUTHBIMHU KOJICOAHHUSIMHU.
®opmyna Tomcona

5.1.6 3aKkoH COXpPAaHEHHUS SHEpPruu B UJICATBHOM
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KoJe0aTeIbHOM KOHTYpE

5.1.7

BoiHyX/ieHHBIE MexaHudeckue Kojebanus. Pe3oHaHc.
Pe3onancHas KpHUBasl. BreiHyX)1€HHBIE

OJICKTPOMArHUTHLIC KoJIcOaHusl.

5.1.8

[Iepemennslii TOK. CHHYCOMJAIbHBINA IEPEMEHHBIN TOK.

5.1.9

MOIJ_[HOCTB MMEPpEMCHHOI'O  TOKaA. AMHHI/ITYI[HOC )51

I[@ﬁCTBYIOH.IG@ S3HAYCHUC CUJIbI TOKA U HATIPSKCHUA

5.1.10

TpancdopmaTtop. [IpousBoacTBO, nepenaya U
noTpeOJIeHHE DJIEKTPUUYECKON HHEPTrUu. DKOJIOTHUECKHUE
PUCKH TpU TIPOU3BOJCTBE DJICKTPHUYECKONW DHEPTUH.
Kynbrypa UCITIOJTb30BAHUS AIEKTPOIHEPTUH B

HOBCGIIH@BHOﬁ KHN3HHU

5.1.11

Texauveckne ycTpoicTBa: cericMorpad, 3IeKTpUUCeCKUN

3BOHOK, JIMHUU 3JICKTPOIICpCaav

5.1.12

[IpakTyeckue pabotel. HcciaemoBanue 3aBUCUMOCTH
neproja MaybiX KojeOaHwii Tpy3a Ha HUTU OT JJIMHBI
HUTU U Macchl rpy3a. MccnenoBanue nepeMeHHOro TOKa
B LeNuM U3  I[IOCIENOBATEIbHO  COEOUHEHHBIX

KOHJIEHCATOpa, KaTYIIKH U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521 MexaHu4yeckue BOJIHBI, YCIOBUS PacHpOCTPAHEHUS.
[Meprona. CxopocTh pacmpocTpaHEHUs W JJIMHA BOJIHBI.
[TomepeuHbie U MPOTOTHHBIC BOJTHBI

5.2.2 Nutepdepenius u qudpakuus MexaHMIECKUX BOJIH

5.2.3 3Byk. CxopocTh 3ByKa. [’ poMmkocTh 3Byka. BeicoTa ToHa.
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TemOp 3ByKa

5.2.4

ONEKTPOMATHUTHBIE  BOJIHBL.  YCIIOBHS  W3JIy4ECHUS
JJIEKTPOMAarHUTHBIX  BOJH. B3amMHasg  opueHTanus
BeKTOpoB E, B m V B 3JIEKTpOMarHuTHOW BOJIHE B

BaKyyMe

5.2.5

CBoiiCTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)K€HUE,
IIPEJIOMIICHHE, NOJISIpU3aLHs, nudpakuus,

unTepdepennnst. CKopocTb 31EKTPOMATHUTHBIX BOJIH

5.2.6

IIxama AJIEKTPOMArHUTHBIX BOJTH. [Ipumenenue

QJICKTPOMArouTHBIX BOJIH B TCXHUKEC U 6BITy

5.2.7

[TpunHIUNBI pauOCBsA3U U TeleBUACHUS. Paanonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY’KAIOIIeH cpe/ibl

5.2.8

TexHuueckue ycTponCTBa: My3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3BYKOBasi JIMarHOCTHKA B TEXHUKE M MEJUIIMHE,

panap, paauoNpUEeMHHK, TEJIEBU30D, aHTCHHA, TENEe(OH,

CBUY-neun

5.3

OIITUKA

5.3.1

[IpsiMOJIMHEWHOE PaCIPOCTPAHEHUE CBETA B OAHOPOIHOM

cpexne. JIyd cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHbI  OTpPaXCHUS  CBETa.

[TocTpoenne n300pakeHUI B INTOCKOM 3epKalie

5.3.3

[Ipenomnienne cBeTa. 3aKOHBI MPETOMIJICHUS CBETA.

AOCOITIOTHBIN TTOKA3aTeIb MPEIOMIICHUS

5.34

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbli yron

MTOJTHOTO BHYTPEHHETO OTPAXKEHHUS




63

5.3.5

Hucnepcust ceeta. CloxHBbI cocTaB Oenoro ceera. Lger

5.3.6

Cobuparomyie u pacceuBarouiye JuH3bl. TOHKas JHMH3A.
@DOoKycHOE pacCTOSSHUE W ONTHYECKas CHJIa TOHKOU
aunH3bl. [locTpoeHue u300pakeHHid B cOOMparomux U
paccenBaromiux JuH3ax. @DopMyna TOHKOW JIMH3BI

VYBenuueHue, 1aBacMoe JIMH301

5.3.7

HpeI[GJ'IBI IMPUMCHHUMOCTH FCOMeTquCCKOfI OIITUKHU

5.3.8

WNnrepdpepennuss ceera. KorepeHTHblE HCTOYHHKHU.
VYcnoBust HaOMIOJEHUST MAaKCUMYMOB M MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JABYX CHH(pa3HBIX

KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

HNudpakius ceera. JludpakiumonHas peiierka. Y cloBue
HAOJIIOIEHHUSI TJABHBIX MAaKCHUMYMOB TIpU TaJE€HUU
MOHOXPOMAaTHYECKOrO0  CBeTa Ha  JAUPPAKIUOHHYIO

pEIIeTKy

5.3.10

[Momspusanus ceera

5.3.11

TexHuveckne yCTpONCTBAa: OYKH, Jiyma, (Qoroarrmapar,
MPOEKIIMOHHBIA  aIllapar, MHUKPOCKON,  TEJIECKOI,
BOJIOKOHHAs  ONTHKA, JIuU(paKIMOHHAS  pelIeTKa,

MTOJIIPOU T

5.3.12

[Mpaktuueckue  pabotel.  M3mepenwe  mokazarens
npenomiieHus. MccnenoBanne CBOWCTB M300paKeHHUA B

nuH3aX. HaOmroieHre nucnepcuu cBeTa

BJIEMEHTBI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnubl OPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.
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[TocTynaTel TEOPUU OTHOCHUTEIHLHOCTH: WHBAPUAHTHOCTH
MOIYJsl CKOPOCTH CBE€Ta B  BaKyyme, MPUHITUI
OTHOCHUTEJIbHOCTH DUHILTEIHA
6.2 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU.  3aMEJJICHUE
BPEMEHU U COKPAIICHUE JITHHBI
6.3 DHEprusi ¥ UIMITYJILC CBOOOTHOM YaCTHIIBI
6.4 CBs3pb MacChl C DHEPTHEH M HMITYJIBLCOM CBOOOJIHOM
YaCTHIIBl. DHEPTHsI TIOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 DJIEMEHTBI KBAHTOBOU OIITUKHA
7.1.1 ®otonbl. Dopmyna [Inanka cBsi3u 3Hepruu GPoToHa C €ro
YacTOTON. DHEPrus U UMITYJIbC (POTOHA
7.1.2 OtkpeiTe u uccneaopanue Gorordpdexra. OnwiTer AT
CroneroBa. 3akoHbl (hoTodddeKTa
7.1.3 VYpaBuenue OuHmTelHa 111 dortodddekra. "KpacHas
rpanuna’ ¢porodaddexra
7.1.4 JlaBnenue ceeta. OnbiTel [1.H. Jlebenena
7.1.5 XUMHUYECKOE JEUCTBUE CBETA
7.1.6 Texauueckue ycTpoiicTBa: (OTOIIEMEHT, (HOTOMATUHK,
COJIHEYHAs OaTapesi, CBETOIUO
7.2 CTPOEHUME ATOMA
7.2.1 Mogens atoma Tomcona. OmwiTel Pesepdopnma mo
WCCJICIOBAaHUIO CTpOoeHUs aToma. llmaHerapHas mojenb
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aTomMa

1.2.2

[Moctynarel bopa. U3nydenue u moriomeHue (GpoToHOB
IpU IIEpEXo/le aToMa C OJHOTO YPOBHS JHEPIHUM Ha
npyroil. Bunbl cnektpoB. CHEKTp YpPOBHEW 3SHEpruu

aToMa BOJ0poJa

7.2.3

BonnoBeie cBoucTBa uactull. BomHel ne  bpoiins.
KopryckynsipHO-BOTHOBOM ~ AyallU3M. Hudpakuus

QJICKTPOHOB HA KPpHUCTAJLJIaX

1.2.4

CnoHTaHHOE U BBIHYXKJICHHOC HU3JIYUCHUC. yCTpOﬁCTBO )51

IPUHIIMI paboTHI J1a3zepa

7.2.5

TexHuyecknue yCTPOMCTBA: CHEKTPAJIbHBIM  aHAJIN3

(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITHIOTED

7.2.6

[IpakTyeckue pabotel. HabmrogeHue aUHENHUYATOTO

CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl HAOMIOACHUS M PETUCTPALUM DJIEMEHTAPHBIX

JaCTHI]

7.3.2

OtkpeiTHe paaroakTuBHOCTH. OmnbITel Pesepdopna mo
OTIPEICTICHUIO COCTaBa PAJUOAKTUBHOTO H3Iy4YCHHUS.
CaoiictBa anb(a-, Oera-, ramMma-u3iaydeHus. BriusHue

PaaAOAKTUBHOCTH HA ) KUBBIC OPraHU3MbI

7.3.3

OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykioHHas Mmojnenb
snpa ['eiizen0Oepra - VMBanenko. 3apsa sapa. MaccoBoe

quciio sapa. M3oromnsl

7.3.4

Anbda-pacnaa. DJIEKTpOHHBIM W MO3UTPOHHBIN OeTa-
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pacman. ['amMma-uznydenune. 3aKkOH paJHOAKTHBHOTO
pacnaaa

7.3.5 OHeprusi CBA3M HYKJIOHOB B sIpe. SnepHbIe CUIIBL
HedexT maccol spa

7.3.6 AnepHsble peakuuu. JleneHue U CUHTE3 e

7.3.7 SAnepubiit peaktop. Tepmosinepusiii cunrte3. [IpoGnemsl
U TIEPCTICKTUBBI SACPHON DHEPreTUKH. DKOJIOTHUSCKHUEC
ACTEKTHI SACPHON YHEPTETUKH

7.3.8 DneMeHTapHble  4YacTulibl.  OTKpBITHE  TO3UTPOHA.
dyHaamMeHTaIbHBIC B3aUMOJICHCTBUS

7.3.9 TexHuueckue ycTpoiicTBa: 1o3uMeTp, kKamepa Buiibcona,
SJIEpHBIN peakTop, aTOMHas bomba

7.3.10 [Tpaktuueckue pabotel. MccrnenoBanue TPEKOB YacCTHIL
(o roToBBIM hoTOTpadusim)

OJIEMEHTBI ACTPO®U3UKNU

8.1 Bun 3BesgHoro HeGa. Co3Be3nus, SpKUE 3BE3[IbI,
IUTAHETHI, UX BUJIUMOE JBUKCHHE

8.2 Conneunass cucrema. IlnaHeTbl 3€MHOW  TPYIIMHI.
[[1aHeThI-TUTaHTBI W WX CHOYTHHUKH, KapJIUKOBBIE
riaHeTel. Manble Tena CoJTHEeUHON CUCTEMBI

8.3 Connane, ¢Qorochepa wu atrmochepa. ComHeqHas
AKTUBHOCTH

8.4 Uctounnk sueprun CosHIA U 3BE3]1

8.5 3Be3bl, WX OCHOBHBIE XapaKTEPUCTUKH:  Macca,
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CBETUMOCTh, PAJUYC, TEMIIEpaTypa, UX B3aUMOCBS3b.
Jnarpamma "CHeKTpaJbHBIM KJAcC - CBETUMOCTBH'.
3Be37pI TJIABHOM IIOC/ICIOBATCILHOCTH. 3aBHCHMOCTD
"Macca -  CBETHMOCTH"  JJII  3BE€3J  TIJIaBHOM

IMIOCJIICAOBATCIIBHOCTHU

8.6

BHYTpeHHee CTPOCHHUC 3BC3A. COBpeMeHHBIG
NpCaACTABJIICHUA O IMPOUCXOKIACHUN U 3BOJIFOIINU COHHHa

H 3BC31. OTanel )KU3HU 3BC3 [

8.7

Mnineunsiii Ilyte - Hama [amaktuka. ChupanbHas
CTpyKTypa l'amakTuku, pacmpenesieHue 3Be3l, rasa Hu
neutd. Ilonoxenne u nuxkenne ConHua B ['anmakTuke.

[Tnockas u cepruueckas moacucTeMsl [ amakTHKH

8.8

Tunsel rajsakTHK. PaI[I/IOFaJIaKTI/IKI/I U KBa3aphl. qepHI)IG

ABIPBI B ApaX IaJIAaKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa66ua.
Paz6eranue ramaktuk. Bospact m paamyc Bcenennoi,
teopus  bosbmioro  B3peiBa.  Mogens  "ropsiueit

Bcenennoit". PenukToBO€ M3inydyeHue

8.10

Macmrabnas crpykrypa Bcenennoit. MeraranakTuka.

Hepemuiennbie mpo6sieMbl aCTPOHOMUU

Jlyist mpoBeAeHUsT €AMHOTO TOCYIAaPCTBEHHOTO dK3aMeHa o (usuke (mamee - EI'D

o (pu3MKe) UCTONIb3yeTCs MepedeHb (KoAudUKaTop) MPOBEPSIEMBIX TPeOOBAaHUN K

pe3ylibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTEbHOW MPOTPAMMBI  CPETHETO

o0111ero o0pa3oBaHus U PJIEMEHTOB COJIEPKAHUS.

[Tposepsiembie Ha EI'D no ¢usuke tpeboBaHus
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K pe3yJbTaTaM OCBOCHMsI OCHOBHOM 00pa30BaTeIbHOM POrpaMMBbl

CpeaHero oo61ero 0opa3zoBaHus

Kon
MIPOBEPSIEMOTO

TpeboBaHuUs

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOUW 00pa3oBaTeIbHOM MpPOrpaMMbl CpPEIHEro  OOIIEero

oOpa3zoBaHus

ChopMUpOBaHHOCTh YMEHHUH pacrno3HaBaTh (PU3UYECKUE SIBJICHUS

(HpOH@CCBI) 1 O0OBACHATH UX HA OCHOBE N3YUCHHbBIX 3dKOHOB

BJ'IaI[eHI/Ie OCHOBOITOJIararommumMmu (1)I/ISI/I‘{€CKI/IMI/I IIOHATUAMHU U

BCIIMYMHAMH, XaPaAKTCPUIYIOIIUMU (1)I/I3I/ILICCKI/I€ IMPOHICCChI

ChopMHUPOBaHHOCTh YMEHHMH MPUMEHATh 3aKOHBI KIACCHYCCKOMH
MEXaHHKH,  MOJICKYJISIpPHOW  (QW3MKM HW  TEPMOJHMHAMHKH,
AJIEKTPOIMHAMUKHY, KBAHTOBOW (DH3UKH IJIs aHAJM3a U OOBSICHEHUS
SBIICHU MHKPOMHpA, MaKpoOMHpa ¥ MeraMupa, pas3ndarh
yciioBus  (TpaHUIlbl, 00JIaCTH) TPUMEHHUMOCTH  (PU3HYECKUX
3aKOHOB, TIOHMMAaTh BceoOImMH xapakTep (yHIaMEHTAIbHBIX
3aKOHOB M OTPAaHMYEHHOCTh HCIIOJIH30BAaHUS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (DHU3MYECKHE TPOIECChl, HCIOJIb3ys] OCHOBHBIC

ITOJIOKCHHUA, 3aKOHBI H 3aKOHOMCPHOCTH

CdopMUpOBaHHOCTh YMEHHUS paziuyaTh yCIOBUS MPUMEHUMOCTH

Mojenel (U3NIeCKUX TeJ U MPOIIECCOB (SIBJICHMIA)

ChopMUpOBaHHOCTh YMEHHS PEIIAaTh pacueTHHIC 3aJayd C SIBHO
3QIaHHOM W HESBHO 3aJaHHOM (HU3WYECKOW MOJENbI0: Ha
OCHOBaHWHW aHaJiM3a YCJIOBHUS BBIOMpATh (PU3UYECKHE MOJICIH,
OTBEYAIOIIWE TPEOOBAHUSAM  33Jlaud, MPUMCHATH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (DU3HMYECKUX TEOPUM TPHU
WCMHOJIb30BAHUM MaTeMaTUYECKUX METOJIOB PpPEIICHUs 3ajady,

NpoOBOAUTL pPaCdCTbl Ha OCHOBAHHMM HMCIOIIMXCA  OAaHHBIX,
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AHAJIM3UPOBATH PE3YJIbTAaThl U KOPPECKTUPOBATH MCTOAbI pCIICHUA C

YUYCTOM IMOJTYUCHHBIX PE3YJIbTATOB

PemaTte xayecTBEHHBIE 3a/1au, TPEOYIOIIME MPUMEHEHUsI 3HAaHUU
U3 pPa3HbIX pAa3[eNoB IIKOJBHOTO Kypca (U3MKH, a Takke
WHTErpalui 3HAHUW U3 JPYTUX NPEAMETOB €CTECTBEHHOHAYYHOTO
LUKJIa: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY pACCYKIECHHH C
OMOpoi Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3MYecKue

SABJICHUA

Brnagenue  OCHOBHBIMH ~ METOJIaMH  HAy4YHOTO  ITO3HAHUA,
UCIIOJIb3YeMbIMU B (DU3HMKE: IMPOBOJUTH MPSAMBIE W KOCBECHHBIC
U3MepeHus QU3NYECKUX BEIMYHH, BRIOUpAs ONTHMAIBHBIA CIIOCO0
U3MEpPEHUS W  HCIOJB3YysSd  H3BECTHBIC  METOJBI  OIICHKH
TIOTPeITHOCTEH U3MEPCHH, IPOBOJNTH WCCIICJIOBAHHE
3aBHCHUMOCTEH (PM3MUECKUX BEITUYHH C HCIIOJIb30BAHUEM TPSMBIX
U3MEPECHH, OOBSICHITh TIOMyYEHHBIC pPEe3YyIbTaThl, HCIOIb3Ys
(GU3NYECKUEe TEOpUHU, 3aKOHBI WM TIOHATHS, W JIeJIaTh BBIBOJIBI;
cobmomaTh TmpaBwia O€30IacHOrO Tpyda TMpU TPOBEICHUHU
UCCIEIOBAaHUNM B paMKax YydeOHOro SKCIEpUMEHTa U y4eOHO-
UCCIICJIOBATEIHCKON JACSITENFHOCTH C MCIOIB30BAHUEM ITUPPOBHIX

U3MEPUTETBHBIX YCTPOICTB U JTa0OPaTOPHOTO 00OPYIOBAHMS

ChopMUpOBaHHOCTh yYMEHUN aHAIM3UPOBATH U  OIICHUBATH
MOCIIE/ICTBUSL  OBITOBOM M TPOW3BOJCTBEHHOW JICSITEIBHOCTHU
YeJ0BeKa, CBA3AHHON ¢ (DU3UYECKUMHU MPOIECCaMH, C TO3UIUN
HKOJIOTUYECKON 0€30MacHOCTH; MPEACTABICHUN O PAalMOHAIBLHOM
IPUPOAONOJIB30BAaHNHA, a TaKXke pPa3yMHOM HCIIOJb30BaHUU
JNOCTVKCHUM HAYKH M TEXHOJOTWM JJs JAJbHEWILETrO pa3BUTHUS

YeJIOBEUYECKOTO 00II[eCTBa
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9 OBnazeHue paznuyHbIMH crocobamMu palboTel ¢ HHPOpManuen
(U3HUECKOr0 COAEp)KaHHUS C MCIOJb30BAaHUEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUMN; pa3BUTUE YMEHUU KPUTHUYECKOTO
aHaJIM3a U OLIEHKH JI0CTOBEPHOCTHU MOJIy4aeMoi HHpopMauuu

10 CopMUPOBAaHHOCTh YMEHHMI MPUMEHATH OCHOBOIOJATAIONINE

HEeOECHBIX TCJI, O9BOJIOLHNH 3BC34 U Bcenennoi

ACTPOHOMHYCCKHUC TIOHATHA, TCOPUU M 34dKOHbBI IJIA dHAJIM3a U
OOBSICHEHHUS (I)I/ISI/ILICCKI/IX MmponecCoB, NPpOUCXOJAINNX HA 3BC3/aX,

B 3BC3JHBIX CHCTCMAX, B MEXXTraJaKTUYSCKOM cpeac, ABUIKCHUA

[lepeuennb 31eMeHTOB cofiepkanusi, mpoBepsieMbix Ha EI'D o gusuke

Kon Kon [IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
paszena/re |dJeMeH
MBI Ta
1 MEXAHHUKA
1.1 KNMHEMATUKA
1.1.1 MexaHudeckoe NIIBIKCHHE. OTHOCUTEIILHOCTD
MeXaHn4ecKoro ABmxeHus. CucreMa oTrcyera
1.1.2  |MarepuanabpHas TOUKa. z TpacKTopn

Ee panuyc-BekTop:

0

TpaeKkTopus,

niepeMelIeHUE: x

el

i
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yTh.

CioxeHue nepemMenieHuil:

A

i)

=AL +A

o

1.13

CKopocTh MaTepUAIIBHON TOYKH:

AT
At

U= =T :(ux,uy,uz)’

At—0

_ X
At

=X, aHajioruudo Y, =Y, v, =7,
At—0

Cnoxenue ckopocteil: U =U, T Uy,

Brluncnenue mepemenieHuss U MyTH MaTepUaIbHONW TOUYKH
IpU TPSIMOJIMHEHHOM JIBUXKEHUU BAOJb OCH X IO TpaduKy

saBucuMocTH Yy (t)

1.1.4

Yckopenue MaTepUAIbHON TOYKH:

AU
At

QJl

=0, =(a,.a,.3,),
At—0

_Av,
At

. =(v,),, ananornuso a, =(Uy )t, a, =(v,),.
.

1.15

PaBHOMEpHOE IPSAMOJIMHENHOE IBUKECHHUE

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

v, (t) = vy, = const

1.1.6

PaBHOYCKOpEHHOE MTPAMOIIMHEWHOE IBUKECHUE:

X(t) =X, + Uy,
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O, (1) =0y, +a,t
a, = const
V5, — U =28, (X, —X,)

v+,
2

-1

I[Ipu JBMIKEHUM B OJJHOM HAINPABIEHHHU MYTh S =

1.1.7 CBoOogHoe majzeHue. YCKopeHue
cBOOOHOTO MajcHUA. JBIKeHUE
Tena, OpOIIeHHOTO Toja yriiom o
K TOPU30HTY:
vk B
X(t) =Xy +Up,t = X, + 0, COS -t jg
t? . tf
y(t)=y0+uoyt+gy2 :y0+uosma-t—.95 &
L, (t) = Uy, = Uy Cosa 0 Xo *
v, (t) =0y, +9,t =y, sina—gt
9,=0
g, =—g =const
1.1.8 Kpuponmueitnoe paBwxkeHue. JIBr>kKeHHE MaTepualibHOU

TOYKH IO OKPY>KHOCTH.
Vrinosas ¥ IMHEWHas cKopocTh Touku: U =0R. TIpu
PaBHOMEpPHOM  JBHXEHHM TOYKM II0  OKPYKHOCTH

_2n_
T

® 2mv |

2
v 2
LleHTpOCTpPEMUTENFHOE YCKOPEHUE TOYKH: &, = R o'R.

[ToHOE yCKOpEHHE MATEPUAIBHOM TOUYKH
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1.1.9 Teepmoe Teno. IloctymaTtenbHOE W BpalaTeabHOE
JBI>KEHUE TBEPAOTO Telia
1.2 JTUHAMUKA
1.2.1 |UuepumanbHble cucteMbl orcyeTa. llepBblii  3aKoH
Herorona. IlpuHumn otHocutenbHocTy [Manumnes
1.2.2 m
Macca Tena. [InotHOCTh BemecTBa: P = v
1.2.3 - F —F +F +
Cuna. [TpuHIMT CYyNEPHO3UIIUU CUIT: Fpppuoneiicrs — 1+ Fy e
1.2.4  |Bropoii 3akoH HeroToHa: 1y marepuanbHoit Touku B UCO
F=ma; Ap=FAt npu F = const
< -y
1.25 Tperuit 3akoH HerooToHa g . -
Fy £y
MaTepHaIIbHBIX Touek: F, =-F,,
1.2.6 3aKOH BCEMUPHOIO TATOTECHMS: CWIbl HPUTSIKEHUS MEKITY
F-Gh
TOYEUYHBIMH MacCaMH PaBHbI RZ
Cuna Tsoxectu. LleHTp TsxkecTu Tena. 3aBUCMMOCTb CHUIIBI
TSOKECTH OT BBICOTHI h Hax TOBEPXHOCTHIO TUIAHETHI
panuycoM Ro:
mg = GMm
- 2
(Ro+h)
1.2.7  |Cwia ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHus CKONbKeHus: Fr, =HN
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Cuna tpenus nokos: F, SUN

Koadunuent tpenus

1.2.9 F
JlaBnenme: P =?
1.3 CTATUKA
1.3.1 MoOMEHT CHJIbI OTHOCHUTEIHLHO OCH
BpAIICHHMS:
IM|=FI, rge | - mnewo cumer £ 7
OTHOCHUTEIIBHO OCH, MPOXOJSIIEH
gyepe3 Touky O MeprneHIuKYISIPHO
PUCYHKY
1.3.2 Lentp macc tema. LleHTp Macc cuCTeMBbl MaTepUaIbHBIX
P m +m,r, +...
Touek: liw mam +. B omHOpomHOM TONIE TSIKECTH
(g':const) LEHTP Macc Tejla COBHAJaeT C €ro LEHTPOM
TSOKECTH
1.3.3 |VYcnoBus  paBHOBecuss  TBepmoro Tena B MCO:
M, +M,+..=0
F+F+..=0
1.34 3akoH Ilackais
1.3.5 JlaBieHue B KUAKOCTH, mokosmeiics 8 UCO: P= Py + pgh
1.3.6 = »)

3aKOH ApXI/IMeI[aZ FApx = _PBI,ITecH )

ecan Teno M KUAKOCTH mokoATrcss B MCO, TO Fapx

ngBHTeCH
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YcioBue miaBaHuA TEJ

1.4

3AKOHbBI COXPAHEHUA B MEXAHUKE

141 |Umnynsc MaTepuanbHON Toukm: P =MU
142 |Pmmynec cucremst Tem: P= P+ P, +..
1.4.3 3aKOH U3MEHEHHS U COXPAHEHUS UMITYJIbCA:
B UCO AP =A(P,+ P, +.-.) = R At + By At + .0
B I/ICO Aﬁ = A( ﬁl + ﬁz +) = O 9 cCJin ﬁI.BHeLUH + IE2BHeUJH t..= 0
PeaktuBHOE ABMXKEHME
144 Pabota CHJIBI Ha MaJIOM }_7"
IIEPEMEILICHNUN : ‘(
Az‘lf‘-|Al7|~COSOL=FX-AX Ar X
1.4.5 MOIIHOCTB CHUJIBI: .
A G F
eciu 3a Bpemss Al pabGora cuitbl
n3MeHnsiercsa Ha AA, TO MOIITHOCTD v
CHJIBI
AA
P=— =F-v-cosa
At At—0
1.4.6 Kunernueckas SHEprus MaTepuaJIbHOU TOYKH:
2 2
mo
EKI/IH = = p_
2 2m

3aKOH HW3MEHECHUS KWUHETUYECKOW DHHEPIUU  CHUCTEMBI

MaTepHanbHbIX Todek: B UICO AE, =A +A, +...
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1.4.7

[ToreHuunanbHas 3HEprus:

JJIA HOTCHHH&HBHBIX CUJI A12 = Eln0TeHu - EZHOTeHu = _AEIIOTCHII .

[loreHumManbHass  SHEPIUsS  MATEPUAIBHOM  TOYKHM B

OJTHOPOJTHOM TI0JI€ TSIKECTH: Ernoreny = Mgh.

[loTennuanbHast SHEPrus ynpyro Ae(popMUpPOBAHHOTO TeNA:

"3

TIOTCHIL 2

1.4.8

3aKOH U3MECHCHHUS U COXpaHCHUA MEXaHUYECKOM OHCPIUHU:

EMeX = EKI/IH + EHOTeHH,
B HCO AEMCX = ABCGX HETIOTCHII. CUIT j

B UCO AEMeX =0 , CCIIN Agcex HETOTCHLY, CHI — 0

1.5

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

151

l'apmonnveckue  kojiebaHMs ~ MaTEpPUATBHOM  TOYKH.
Avmintyna u  ¢asza  konebanui. KuHemarnueckoe

OITMCaHHUuC:

X(t)=Asin(wt+¢,),
Ux (t) - th,

a, (t)=(ux)‘t =—o’X(t)=a,+®°X=0, e X - CMeleHHE U3

ITOJIOKCHUA PAaBHOBCCHA.

JIlnHaMu4yeckoe onucaHue:

may = -kx, rme k = mo’. D10 3Ha4uT, uTo Fy = -KX.
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DHEPreTUYECKOoe ONMUCAaHUE (3aKoH COXpaHEHHUS
MEXaHUYECKOU SHEPTUH ):
mo®  kx*  mo? 2

+ =M — = const
2 2 2 2

CBs3b aMIUTUTYbl KOJIEOAHUN CMENIeHUsT MaTepHaIbHON

TOYKH C aMIUIUTyJdaMHU KoJcOaHuM ee CKOpOCTH H

YCKOPEHUS:
Ve =OA @ =0°A
1.5.2 . 2n 1
[epuon u yacTora KonebGanuii: 1 = P
Ilepron ManbIX CBOOOJHBIX KOJCOAHMH MaTeMaTHYECKOTO
I
MasTHHKA: | = ZW\/g :
[epuon CBOOOTHBIX KoJIeOaHmit NPYXUHHOTO
MasTHUKA: T = 27:\/%
1.5.3 |BemyxnaeHnsie konebanus. Pesonanc. PesonancHas kpuBas
154 [lonepeunsie  ©  mpojosnbHbie  BOJHBL.  CKOpPOCTh
pacIpOCTpaHEeHHUs U JIMHA BONHEL: A =UT = 5
NuTtepdepenmus n nudpakxius BOJIH
155 3ByK. CKOpOCTH 3BYyKa
2 MOJIEKVYJIAAPHASA ®U3UKA. TEPMOJMHAMUKA
2.1 MOJIEKYJIIPHAS ®U3UKA
2.1.1 Moaenu cTpoeHus Ta30B, KUJAKOCTEH U TBepAbIX Tei. [lycTh
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TepMOAMHAMUYECKasi cucTteMa (Telo) cocTouT u3 N

OIWHAKOBBIX MOJICKYIL. Torga KOJIMYECTBO BEILIECTBA

vV=——m=—

N, u

rae Na - 9uciio ABorajapo, m - Macca CHCTeMHI (Tena), M -

MOJIApHasd Macca BCUICCTBA

2.1.2 TennoBoe IBUKEHUE AaTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BzaumopeiicTBre YacTHIL BEIISCTBA
2.1.4 | duddysus. bpoyHOBCKOE ABMKEHHE
2.1.5 Moaens uneansaoro raza B MKT
2.1.6 CBa3b MeXIy JaBJICHUEM M CpPEIHEN KUHETUYECKOU
SHEPruer MoCTyNnaTeIbHOTO TEIJIOBOTO JIBUXKEHUS MOJIEKYII
ujeaabHOTO raza (ocHoBHOe ypaBHeHne MKT):
- 2 (mp*) 2 — .
p :gmonz) :gn- 5 :§n-8nOCT , TJI€ mp - Macca OJHOU
N
MOJIEKYJbI, N= y - KOHUEHTPAIS MONEKYT
2.1.7  |AGcomtotHas Temneparypa: T =t°+ 273 K
2.1.8 CBs3p TeMiepaTtypbl Ta3a €O CpeJHEed KUHETUYECKOU
SHEpPruell MOCTYMAaTENbHOTO TEIJIOBOTO JIBMDKEHHUSI €ro
MOJIEKYI:
2
— (M 3
81'IOCT = : == kT
2 2
2.1.9 |VYpasuenue p = nkT
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2.1.10

Mogaenb uaeanbHOro ra3a B TCPMOANHAMUKCE!

{YpaBHeHI/Ie Menneneesa — Kitanelipona

BeIpaxxenue 11 BHyTpEHHEW dSHEPTUH

VYpaBuenue MenneneeBa - Kianelipona (nmpuMeHHMBbIE

(GopMBI 3anucH):

v =TRT =wRT =NkT p=PRT
m

v

BBIpa}KeHI/IG JJIA BHYTpeHHCﬁ OHCPTUU OJHOATOMHOI'O

UeIbHOTO ra3a (MpUMeHUMbIe (POPMBI 3aTTUCH):

U=3wRr=3nkr =3MRr vt =3 pv
2 2 2

2 p

2.1.11

3aKoH ,HaJ'II)TOHa IJIA JaBJICHUA CMECHU PA3PCIKCHHBIX I'a30B!:

pP=p1t+tp2+..

2.1.12

I/I30Hp0H€CCI>I B Pa3pCiKCHHOM Ira3c C IMOCTOAHHBIM YHUCIIOM

MoJieKys N (C MOCTOSIHHBIM KOJIMYECTBOM BeIecTBa V):

uzorepma (T = const): pV = const,

nsoxopa (V = const): TB = const

m300apa (p = const): — = const

—H| <

I'paduaeckoe mpeacraBienne uzomnpomeccoB Ha pV-, pT- u

VT-nuarpammax.

OOBbeIUHEHHBII Ta30BbIN 3aKOH:

ﬂ = const
T
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JIJISL TIOCTOSIHHOI'O KOJIMYECTBA BelecTtra vV

2.1.13 |Hacbimennble W HeHachblllleHHble mapbl. KauecTBeHHas
3aBUCUMOCTb IUTIOTHOCTH U JIaBJICHUS HACBHIIIICHHOTO Iapa OT
TEMIIEpPaTyphl, KX HE3aBUCUMOCTh OT 00beéMa HACKHIIIICHHOTO
napa

2.1.14 |BnaxxHOCTh BO3/yXa.

OtHocuTeNnbHAS
(P _ pnapa (T ) _ pnapa (T )
BJIQKHOCTB: @ = =
HacCBhIIII. Imapa (T ) pHaCBIU.[. mnmapa (T )

2.1.15 |HM3meHeHue arperaTHbIX COCTOSIHHM BEIECTBA: UCTIAPEHUE U
KOH/ICHCAIIMS, KUIICHUE YKUIKOCTH

2.1.16 |M3meHeHue arperaTHbIX COCTOSIHHMM BEIECTBA: TJIaBJIEHUE
KpUCTAJTU3AITUS

2.1.17 |IIpeobpazoBanue sHEepruu B (pa3oBBIX IEpPexoaax

2.2 TEPMOJIMHAMUKA

2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa

2.2.2  |BuyTtpenHss sHeprus

2.2.3 Tennomepenaya kak Ccrnoco0 W3MEHEHHS BHYTPEHHEH
sHeprun  0e3  coBepmieHus  pabotel.  KonBekuus,
TETUIONPOBOTHOCTD, U3TyUEHUE

2.2.4 | Komu4ecTBO TEIIOTHI.

V iesbHAs TeII0eMKOCTh Bemectsa ¢; Q@ = CMAT

2.2.5 |YnenpHas TemioTa mapooOpa3zoBanus L: Q = Lm.
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VY aenpHas TemioTa miasiaenaus A: Q =Am .

VY nenpHas TemoTa cropanus Tommsa q: Q = qm

2.2.6

DneMeHTtapHas pabora B TepMoguHamuke: A= PAV
Beuaucnenne paboTel mo rpaduKy Iporecca Ha pV-

nuarpamme

2.2.7

[IepBblii 3aKOH TEPMOJIMHAMUKU :
le = AUlZ + A12 = (Uz _U1)+ A12 .
Anuna0ara:

Q12 =0= A12 :Ul_UZ :_AUlZ

2.2.8

Bropoii 3akon tepmoarHamuku. HeoOpaTumele mpoiiecchl

2.2.9

[TpuHuMne! nercTBus TerutoBbix MammnH. KIT/:

n — Asa KT QHarp - onn — 1_ onn

QHarp QHar‘p QHarp

2.2.10

MakcumanbsHoe 3Hauenne KIIJI. [ukmn Kapro:

Harp Xom 1 __ _'xom

T T

Harp Harp

max n = nKapHo =

2.2.11

VYpaBHenue TemoBoro 6amanca: Q1+ Q2+ Qs+ ... =0

SJIEKTPOAMHAMMUKA

3.1

OJIEKTPUYECKOE ITOJIE

3.1.1

DJIEKTpU3alusl Tel U €€ MPOABICHUS. DICKTPUUYECKUU
3apsaa. JIBa Buma 3apsana. DIE€MEHTApHBIA SJIEKTPUUYECKUU

3apsii. 3aKOH COXPAHEHUs AJIEKTPUUECKOTro 3apsiia
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3.1.2 |BzaumopeiictBue 3apAnoB. TouedyHble 3apsabl. 3aKOH
Kynona:
B OJTHOPOJTHOM BEILIECTBE C JADIICKTPUUECKON
IIPOHHUIIAEMOCTEIO &
B 1 P B S 1R o
F=k = . >
er 4nee, r
3.1.3 Onektpuueckoe mosie. Ero neicTtBre Ha SIEKTPUUYECKHUE
3apsbl
3.1.4 ~ E
HanpsikeHHOCTB 371€KTPUYECKOTO MOJIs: E=
IPOOHBII
E —kJ
[Tone Toueunoro 3apsaa: £, = e
OZHOpOAHOE none: E =const.
KapTunHbl TuHNN HAIPSIKEHHOCTHU 3TUX TTOJIEH
3.1.5 [ToTeHIManbHOCTh JIEKTPOCTATUUECKOTO TOJISI.

Pa3HOCTI) IIOTCHOMAJIOB N HaHmeeHI/Ie:
A2=Q(Qpﬂ%)=—QA@=qu_

HOTeHHI/IaIIBHaH OHCPIusa 3apsanaa B OJJICKTPOCTATHYCCKOM

I10JIC.
W=qo,
A=—-AW

W
[ToreHuman snekTpocTaTiyeckoro noysi: ¢ = —
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CBs3b HANps’KCHHOCTH IIOJIA X Ppa3HOCTU NNOTCHIUAIIOB JJIA

OJIHOPOAHOTO 3ekTpocTaTudeckoro nojst: U = Ed

3.1.6

[IpyHIMD CyNIepIO3UIMHA dIEKTPUUECKUX TOJIEH:

— —

E=E+E,+..,0=0,+0,+...

3.1.7

IIpoBOAHMKM B DJIEKTPOCTATUYECKOM IIOJE. Y CIIOBUE

r
PaBHOBECHS 3apAJIOB: BHYTPU MPOBOJHUKA E — (), BHYTPHU U

Ha MTOBEPXHOCTH NPOBOJHUKA P = const

3.1.8

I[I/IBJ'IGKTPI/IKI/I B AJICKTPOCTATUICCKOM I1I0JIC.

JlusnexkTpuyeckasi MPOHUIIAEMOCTh BelllecTBa €

3.1.9

q
Kongencarop. DnekTpoeMKoCTh KoHaeHcaropa: C = U

€8,S

DIEKTPOEMKOCTh ILIOCKOro KoHgeHcaropa: C = 4 eC,y

3.1.10

ITapaienbHOE COEIUHEHHE KOHIEHCATOPOB:
q=0qi+q2+..,Ur=Uz=".,, Copa = C1 + C2 + ...
ITocnenoBaTenbHOE COEAUHEHNE KOHIEHCATOPOB:

1 1 1
U = Ul + U2+ ey ql: q2: ey C—:—+C—+

noci 1 2

3.1.11

DHeprus 3apsKEHHOT O

ongencaropa: W, QU _CU’_ o
KoHaeHcaropa: W, =——= =—
2 2 2C

3.2

3AKOHBI [IOCTOAHHOI'O TOKA

3.21

Aq

Cuna toka: | =— . [locTogaHbBIN TOK: | = const
At At—0
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g mocrossHHOrO TOKA q = It

3.2.2

YcnoBus CymCCTBOBAHUA SJICKTPUICCKOI'O TOKaA.

Hanpsxkenne U u OJIC E

3.2.3

U
3axon Oma is yuactka nenu: | = R

3.2.4

DnexkTpudecKoe COTNPOTHBIICHHE. 3aBUCUMOCTD

COMMPOTHUBJICHUA OAHOPOJIHOTO IMMPOBOAHUKA OT €TI0 HJIMHbBI U

ceueHus. Y JIeJIbHOC COIIPOTHUBJICHUEC BCUICCTBA. R= Pg

3.2.5

bTOpOHHMX CHII

q

Hcrouynuku Toka. DJIC ucTounuka Toka: E =

BHyTpeHHee COIMIPOTHUBJICHNUC NCTOYHUKA TOKA

3.2.6

3akon Oma Juisl MONHOW (3aMKHYTOH) |
3
anektpuueckon uenu: E = IR + I, ] R

| = E
OTKy/1a Rar

3.2.7

[TapamienpHOE COCTMHEHHE TIPOBOTHUKOB:

1 1 1

=l t ot U= U=, =Rt e

TTapaut 1 2
HOCJ’IGI{OB&TGJ’IBHOC COCANHCHUC ITPOBOAHUKOB!

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

3.2.8

PaGota snextpuyeckoro Toka: A = [Ut.

3akon JIxoyns - Jlenna: Q = I?Rt.
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U2
Ha pesuctope R: Q= A= 1Rt = IUt :Ft

3.2.9 AA

MontHOCTb 3MekTpruyeckoro Toka: P=—| =1U
At At—0
TennoBass  MOIIHOCTb, BbIACHsSIEMas Ha  PE3UCTOpPE:
UZ
P=1’R=—=1U
R
P — AA}T CHJI — EI
MOIIIHOCTh UCTOYHHKA TOKA: e = . =
At At—0

3.2.10 |CBoOonmHBIE HOCUTENW  DJCKTPUUECKUX  3aps/ioB B
NPOBOAHUKAX. MeXaHU3Mbl  TPOBOAMMOCTH  TBEPABIX
METaJIJIOB, PacTBOPOB M PACILIABOB DJIEKTPOJUTOB, T'a30B.
[TomynpoBoguuku. [1omyrIpOBOAHUKOBBIN O

3.3 MAT'HUTHOE I10OJIE

3.3.1 MexaHnYeCcKOe B3aUMOJEWCTBHE MAarHUuTOB. MAarHuTHOE
T10JI€C. Bektop MAarduTHOU WHAYKIUH. [TpuHUIMTT
CYIIEPIO3HMIIMKA MAarHUTHBIX Tojieii: B=B +B, +...
Jlvanyn wWHAYKOMW MarHuTHoro mnoJisi. KapTuHa nuHud
WHTYKIIAH MarHUTHOTO IOJISt IIOJI0COBOT'O u
IOIKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHUTOB

3.3.2 OneiT DOpcrena. MarHuTHOe MoJie MPOBOAHUKA C TOKOM.
KapruHa nmHME WHAYKIIMK MarHUTHOTO ITIOJIS JUTMHHOTO
OpsSMOTIO  TMPOBOJHHMKA W 3aMKHYTOTO  KOJIBIIEBOTO
IIPOBOJTHUKA, KATYIIKH C TOKOM

3.3.3 Cuiia AMmnepa, ee HalpaBJIEHUE U BEJIMYMUHA!
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F, = IBl sina, rne o - yrom Mexny HampapieHHEM

IIPOBOJHHKA U BEKTOPOM B

3.3.4

Cuna JlopeHma, €€  HampaBl€HHME W  BEJIMYMHA:
Fop =|gjvBsina, rge o - YroJl MEX1y BeKTopamMu U u B .
JIBukeHue  3apsOKEHHOM — 4acTHUBl B OJHOPOJHOM

MardMTHOM II0JIC

3.4

OJIEKTPOMATI'HUTHASA MHAYKIINA

34.1

I[lorok  BexkTOpa  MarHUTHOU n 1 B

WHIYKIUU: / [u/;

®=B,S =BScosa

3.4.2

SBnenue snekTpoMarauTHou uHAYKIUU. C uHAYKINN

3.4.3

3aKoH AeKTpoMarHuTHou uuaykuuu dapanes:

E :_A(D

i . = _CDI
At At—0

t

3.4.4

OJC uHAYKIUM B IPSIMOM \” 1;‘;‘

IIPOBOJTHHKE JUTHHOU 1, f/ \% 2

IBUKYIIEMCS CO CKOPOCTBIO U / &

(D 1 F) B OJHOPOIHOM

MAarduTHOM T10Jie B:

[E;|=Blvucosa, rge @ - yrom mexay Bekropom B m

— g

HOpMaJiblo N K IJIOCKOCTH, B KOTOPOM JIEkKaT BEKTOPBI | 1

G;GCHI/I TLE U DLB,T0|Ei|=B|U

3.4.5

[IpaBuiio Jlenna
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3.4.6
NHAyKTUBHOCT®: L= I_ , man @ = LI.
CamouHayKuus. 2/1C
Al
camomuaykumu: Eq =—-L—  =-LI
At At—0
DHeprus MAarHUTHOTO TMOJIS KaTYyIIKU ¢ Tokom: W, = ——
3.5 OJIEKTPOMATHUTHBIE KOJTEFAHUA N BOJIHBI
3.5.1 Konebarensubiit  koHTyp. CBOOOIHBIE
C L
AJIEKTPOMArHUTHHIE KoJieOaHus B '[ | 3
ujieaTbHOM KOJeOaTeIbHOM KOHTYpE:
G (t) = Opex SIN (@t + @y )
I (t) =Q, = 0q,,, cos(oot + (po) = Imaxcos(wt +(p0)
o T T =2nJLC ©= L
opmyna Tomcona: T =2n , OTKyZ1a T JiC
CBsi3p aMITUTYBI 3apsifa KOHAEHcAaTopa C aMIUIUTYAOU
CWIbl TOKa TMPU  CBOOOJHBIX  DIIEKTPOMArHUTHBIX
KoJIe0aHUSIX B UJeaJbHOM KoJIe0aTeIbHOM
KOHTYPE: Omax ==
3.5.2 3aKOH COXpaHEHHsI DHEPTUU B UICATHHOM KOJEOATCIHEHOM
KOHTYpE:
Ccu? LI* cu?®_ LI?
+ = = =const.
2 2 2
3.5.3  |BwiHYXACHHBIC IIEKTPOMArHUTHBIC KoJleOanus. Pesonanc
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3.5.4 |Ilepemennbii  TOk. IIpousBoacTBO,  mepenaya
noTpeOIeHHEe IICKTPUIECKON SHEPTUU

3.5.5 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJH. B3aumHas opueHTanus
BEKTOPOB B AIIEKTPOMArHUTHOU BOJTHE B
Bakyyme: E LB L C

3.5.6 |IllIxana ANEKTPOMATrHUTHBIX BOJIH. [Tpumenenue
AIIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY

3.6 OIITHUKA

3.6.1 |IIpsMonuHeitHOE pacnpocTpaHEeHHE CBETa B OJHOPOIAHOM
cpene. Toyeunbld CTOYHMK. JIyd cBeTa

3.6.2  |3akousbI oTpaxkenus ceera. ¢ =P

ol P
S
3.6.3 |IlocTtpoeHue nzo0paxeHuii B TNIOCKOM 3epKajie
3.6.4  |3akoHBI MPETOMIICHHUS CBETA.

[Ipenomnenune cBeTa:
nsina=n,sinf : G
AOCOIIOTHBIN MMoKa3aTeib
MPEIIOMJICHUS:
~C
na6c - .
3]
o _h oy
OTHOCHUTEIBHBIN MOKa3aTeab IpeaOMACHHS: Nom = noo
1 2

XOoJI Ty4elt B IPU3ME.

CoOTHOIIIGHHE YacTOT M COOTHOIICHHUE JJIMH BOJIH IIpH
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nepexoac MOHOXPOMATHYCCKOIO CBETa YCPC3 TI'paHUIy

pazzena AByX ONTUYECKUX CPEN:

Vi =V,, A, =Nk,

3.6.5 |[lomHOE BHYTpEeHHEE OTpAKCHUE.
n,<n, n,
IIpenenbHpIl  yroa  IOJIHOTO
BHYTPEHHETO OTPaKCHHS:
. 1 n,
sina,, =—=-*
OTH nl
3.6.6 ColOuparomue M pacceuBarolyue JUH3bL. TOHKas JUH3A.
@DoKyCHOE pacCcTOsSHHE MW ONTHYEeCKas Cujla TOHKOH
1
mum3el: D =—
F
o T
3.6.7 dopmysia TOHKOW JTUH3BI: d
f
1 1 H F
—_—t =
F h
VBenuueHue, 1aBacMoe JIMH30M: N
h |f
rh_ 1
H d
1
D<0=F==<0
D 1
B cnyuae paccenBaroiieit TMH3BI:
h |f
=—-= U <1
H d
3.6.8 | Xox mywa, mpoIIEANIETO JUH3Y MO MPOU3BOILHBIM YTIIOM

K ee I1aBHOM onTuyeckoil ocu. [locTtpoenune nzoOpaxkeHuit

TOYKHU U OTpEe3Ka MpsIMOM B COOMPAIOIINX U PACCEUBAIOIIUX
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JJUH3aX U UX CUCTEMAX

3.6.9 dotoanmapar Kak onTudeckuil mpubop. I[maz  kak
ONTHYECKas CUCTEMa
3.6.10 |Uurepdepenius crera. KorepeHTHbIE HICTOUHUKHU. Y CIIOBUS
HaAOII0ICHUSI MaKCUMYMOB u MUHAMYMOB B
UHTEP(PEPECHIIMOHHON  KapTUHE OT JBYX CHH(pAa3HBIX
KOT'€PEHTHBIX UCTOYHHKOB:
A
MaKCUMyMBI - A = ZmE’ m=0,+/-1,+/-2,+/-3, ..,
A
MHUHEMYMEI - A =(2m +1)E’ m=0, +/-1, +/-2, +/- 3, ...
3.6.11 |dudpakmus ceeta. JudpakimoHHas penieTka. Y CIOBHE
HAOJIIOIEHNUs] TJIaBHBIX MAaKCHMYMOB TIpU HOPMAaJbHOM
naJieHUM MOHOXPOMATHYECKOTO CBETa C JJIMHON BOJIHBI A
Ha peleTKy ¢ nepuoaom d:
dsing, =mk m=0, +/-1, +/- 2, +/- 3, ...
3.6.12 | ducnepcust cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKVYJISIPHO-BOJIHOBOU 1Y AJIN3M
411 I'unote3a M. ITnanka o kpanTax. ®@opmyna [Inanka: E=hv
4.1.2 hc

®otonsl. DHeprus gorona: E=hv= -~ Pe.

hv
Nmnynse potona: P = e

>z




91

4.1.3 ®oroapdpexkr. Ombitet A.I.  CroneroBa.  3aKOHBI
dboTorddexra
4.1.4 | VYpaBHenue DitHmreitHa 15 Gororddekra:
EdpomHa = ABBIXO}Ia + EKI/IH maxs
hc
E =hv=—
Tac Qorona A
hc mo?>
Aﬁlﬂxoﬂa = hVKP = 7\4_ ’ Equmax = ﬂ = eUsan
Kp 2
4.15 JaBinenue cBeta. JlaBleHWMe CBeTa Ha  MOJHOCTHIO
OTP@KAIIIYK0  TMOBEPXHOCT UM HA  TOJHOCTHIO
MOTJIONIAIONTYIO IIOBEPXHOCTD
4.2 OU3NKA ATOMA
421 [InaneTapHas Mojaenb aToMa
4.2.2 |Tlocrynatel bopa. M3nyuenue u noryomieHue GoToHOB MpHU
NepEX0JI€ aTOMa C OAHOTO YPOBHSI SHEPTUU HA APYTOM:
I‘-Wmn :E:|En - Em|
}\‘mn
4.2.3 |JluHeWyaThie CTIEKTPHI.
CnexTp ypoBHEU 3HEpruu atoMa BOJI0pO/Ia:
-13,6 5B
En =—— —,h= 1, 2, 3,
n
4.3 OU3NKA ATOMHOTI'O A/IPA
43.1 Hyxknonnas monens siapa I'eitzenOepra - MBanenko. 3apsig

sapa. MaccoBoe uuciio siapa. M3otorsl
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4.3.2 PagnoakTuBHOCTS.
Anbba-pacman: 7 X =7, Y +jHe,
bera-pacnan.
DreKTpoHHbIi B-pacan X%, Y +le+9,.

o A A 0 5

[Mosutponnsiii B-pacnan: 7 X —>7, Y + L€+v,,
'amma-uznyuenue

4.3.3 _t
3aKOH paAMOAaKTUBHOrO pacnaga: N (t)=N,-2T.
Ilycth m - Macca  paauMOaKTHBHOIO  BEILECTBA.

_t

Torna m(t) =m,-2 7

4.3.4  |Snepuble peakuuu. JleneHue U CUHTES AlIEp

4, TemaTnueckoe NJIAHUPOBAHUE.

10 kiaacce

No

TEMa, CoJIepKaHue KonuuectBo | DnekTpoHHbIE

4acoB o0Opa3oBaTebHbIE

pecypchl

Pa3zgea 1.
HAYYHOT'0 O3HAHUS Or'AOY AI10

duzuka W MeToabl | 2 ®dusnka 10-11 knacc

«AxageMus
MuHnpocBeeHus

Poccuny

duzuka 10-11 xmaccsl

I'AOY BO MI'TTY
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bu6muorexa MOIII
https://uchebnik.

mos.ru/catalogue

Bceepoccuiickas
oJIMIIHUaAa
IIKOJIBHUKOB

https://vos.olimpiada.ru

11| ®uzuxka W MeTOAbI HAYYHOIO
NMO3HAHMS
du3ruka — Hayka O MPUPOJE.
Hayunsie METO/IbI MO3HAHUS
OKPY’KarOIIEro MHpa. Ponb

HKCIIEPUMEHTA U TEOPUHU B Ipoliecce
MO3HAHUS MPUPOJBI. DKCIEPUMEHT B
buzuke. MopaenupoBaHue
¢uznueckux SBIEHUUW W TIPOIECCOB.
Hayunbie runoressl. ®dusznueckue
3aKOHBI ©U  Teopud. ['paHuIbI
IPUMEHUMOCTHU bu3ngecKux
3aK0HOB. [IpWHIIMTT COOTBETCTBUAI.
Porb  uw  wmecto  ¢m3uku B
dbopMupoBaHUT COBpPEMEHHOM
HAy4YHOM  KapTWHBI  MHUpA, B

MIPAKTUYECKOMN AEATEIBHOCTH JIOIEN

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIbHOCTHU 06yqafoumxc;[

N3yuenne HaydHbIX (IMIOUPUYECKUX M TEOPETUUYECKUX) METOJOB MO3HAHUS

okpyxaroriero mupa. O0cyxaeHue TpaHull MPUMEHUMOCTH (HU3NUECKHUX 3aKOHOB



https://vos.olimpiada.ru/
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U TEOPUH.

Pabota B rpymnme no noaroToBKe KOPOTKUX COOOIIEHUI O pOiIu U MecTe (U3HUKHU B
HayKe U B IPAKTUYECKOUN JEATENBHOCTH JIHOEH.

JleMoHCTpanusi  aHAJIOrOBBIX M LU(POBBIX  HU3MEPUTEIBHBIX  MPUOOPOB,
KOMIIBIOTEPHBIX JAaTYUKOB.

OcBoeHue OCHOBHBIX MPUEMOB pabOThI ¢ LUPPOBOIL 1abopaTtopueit o Gpusnke

2 | Pazmen 2. MexaHuka 18 dusuka 10-11 kmacce
Or'AOY AI10
«Axkanemus
MuHnpocBemeHus

Poccuny

dusuka 10-11 xmaccsl

I'AOY BO MI'TIY

bubmmorexa MDOIIL
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
OJINMITAA/IA
IIKOJIBHUKOB

https://vos.olimpiada.ru

2.1 | KunemaTuka 5

Mexanndyeckoe JIBUJKCHHUE.
OTHOCUTENLHOCTh ~ MEXaHHYECKOTO
JIBYDKECHUS. Cucrema oTcUéTa.
Tpaekropus. ITepemenienue,

CKOpOCTH (cpennsis CKOPOCTb,



https://vos.olimpiada.ru/
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MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaJIbHOW TOYKH, UX MPOEKUUHU
HAa OCH  CHCTEMbl  KOOpJWHAT.
Cnoxenue IepEMEILICHUM "
CIOKEeHUEe CKopocTed. PaBHOMepHOE
U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
neumxenue. [paguku 3aBHUCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOpEHUS,
NyTHU U MepEeMEIIECHUs MaTepUaIbHON
TOYkd OT BpemeHu. CBobOoOsHOE

ImaacCHucC. yCKOpeHI/Ie CBO60)1HOFO

IaJICHUS. Kpusonuneiinoe
JIBH)KECHUE. JIBr>keHue
MaTepuaIbHON TOYKHU 1o

OKPY)KHOCTH € TIOCTOSSHHOW IO
MOYJTIO CKOPOCTHIO. Vrnosas
CKOpPOCTb,  JIMHEWHas  CKOPOCTb.
Ilepuonq wu dyacTora OOpaIICHHS.
[leHTpOCTpEMUTEILHOE YCKOPECHHE.
TexHuueckue YCTpOMCTBA 151
IPaKTUYECKOE MIPUMCHCHHUE:
CIIUJIOMETP, JABWIKEHHE CHapSIOB,

LECIHBbIE U PEMEHHBIE TIEpEIaun

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIbHOCTHU 06yqa}oumxc;[

[IpoBeneHne SKCIEPUMEHTA: HM3YYECHHE HEPABHOMEPHOI'O JIBMKEHHUS C LEJbIO
ONPEAEIEHUS] MIHOBEHHOM CKOPOCTH; WCCIEJOBAHUE COOTHOILICHUS MEXKIY
MyTAMH, HPOUACHHBIMU TEJIOM 3a IIOCJICIOBATEIbHBIE PAaBHBIE IPOMEKYTKHU
BPEMEHHU NIPU PABHOYCKOPEHHOM JBWKEHUU C HAYAIBHOM CKOPOCTBIO, PaBHOU

HYJII0; U3YYCHHUC ABHXXCHHU IIApPHKA B BSI3KOM KHUIAKOCTH, N3YUCHHC IBHUKCHHUA
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TeNa, OPOIIEHHOI0 FOPU30HTAIIBHO.

OOBbsiICHEHUE OCHOBHBIX MPUHIMUIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB, TAKUX
KaK: CHUAOMETD, LENHBIE W PEMEHHBIE IMEpEeNadd BWKEHUS; M YCIOBHM HX
0€30MacHOro UCMOJIb30BAHUS B TOBCEIHEBHOM JKU3HM.

Pemenue pacy€THbIX 3a7ad € SBHO 3aJaHHOW (U3MYECKOW MOJIENBI0 C
UCIIOJIb30BAaHUEM OCHOBHBIX (POPMYJT KHHEMATUKH.

[loctpoenue u aHanu3 rpa@uKOB 3aBUCUMOCTEH KUHEMATHUYECKUX BEJIIUYUH OT
BPEMEHH 111 PABHOMEPHOI'O U PABHOYCKOPEHHOTO MPSMOJINHEUHOTO ABUKEHUS.
PacnioznaBanue pu3nvecKkux sIBICHUN B yUeOHBIX ONBITAX U OKPYKAIOLIEH KU3HHU:
paBHOMEpPHOE U paBHOYCKOPEHHOE NPSIMOJIMHEMHOE JABHM)KEHHE, CBOOOAHOE
naJ€HuE TeJl, ABUKEHHUE MO OKPYKHOCTH.

Onucanne MEXaHUYECKOr0 JBUYKEHHUS C MCIOJb30BAHHEM (PU3NYECKUX BEIMYMH:
KOOpJMHATa, MyTh, IEPEMEILCHHUE, CKOPOCTh, YCKOPEHHUE.

PaGora B Trpymnmax mnpu IUIAHUPOBAaHUHU, TPOBEACHUU U HHTEPIpETaALUH
pE3yJIbTaTOB ONBITOB M AHAJIU3E JONOJHUTEIbHBIX NCTOYHUKOB MH(pOpPMAIUU I10

TCMC

2.2 | IlmHaMHKA 7

[TpunIUn OTHOCHUTEJIbHOCTHU
lamunes. IlepBeiii 3akoH HproToHAa.
NueprmanbHble CUCTEMBI  OTCUETA.
Macca Ttema. Cwma. IIpuHuun
Cylepno3uiuu cuil. BTopoil 3akoH
HproTona s MatepuasbHOM TOYKH.
Tperusi  3akoH  HproToHa — mis
MaTepUATBHBIX TOYEK. 3aKkoH
BCEMHUPHOTO TSTOTEHUS. Cuna
Tsokectd.  IlepBags  kocMHueckas
ckopocTh. Cuna ynpyroctu. 3akoH

I'yka. Bec Tema. Tpenume. Buabl
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TPEHUS (mokos, CKOJIBKCHHS,
kauenusi). Cuna Tpenus. Cyxoe
tpenue. Cuia TPEeHUS CKOJIbKEHUS U
cuna Tpenus nokos. KoadpduuueHt
TpeHus. Cuila CONpOTUBIEHUS IIPU
JIBUKEHUU Tela B JKUIKOCTH WU
rase. [loctynaTtensHoe u
BpallaTeabHOe JIBUKEHUE
abcomoTHO TBEpIOro Tena. MoMeHT
CWJIbI OTHOCUTEIBHO OCH BpalleHUS.

[Imeyo cumnel. YcioBUS paBHOBECHS

TBEPAOIO Tela. TexHnueckue
yCTpPOMCTBA 51 IIPAKTUYECKOE
IIPUMEHEHHUE: NOALIUITHUKH,
JBUKECHUE UCKYCCTBEHHBIX
CIIlyTHUKOB

XapaKTepHUCTHKA OCHOBHBIX BUJIOB JICSITEILHOCTH 00YyUYaOIIUXCSI

CpaBHEHHE MacC B3aMMOICHCTBYIOIINX TElL.

M3y4eHne 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT JeOopMalliu; CpaBHEHUE CHJI TPCHHS
TIOKOsI, KAYCHUS i CKOJIBKCHUS.

OObsicHEHNE HEBECOMOCTH.

[IpoBenenne »HSKCHEpPUMEHTA: UCCIENOBAaHWE 3aBUCMMOCTH CHJI  YIPYrOCTH,
BO3ZHUKAIONIUX B MPYKUHE U PE3MHOBOM 00pasiie, oT ux aedopmaiuu; n3ydeHue
JBUKEHUST OpyCKa M0 HAKIIOHHOW TUIOCKOCTH; MCCIIEOBAaHUE YCIIOBUN PAaBHOBECHS
TBEP/IOTO TeJa, UMEIOIIETO OCh BPAIICHUS.

OObsicHeHHe 0coOeHHOCTEN PaBHOMEPHOTO u PaBHOYCKOPEHHOT'O
MPSIMOJIMHEWHOTO  JBW)KCHHUS, CBOOOJHOTO TAJCHUS TEJ, JBIKCHHUS IIO
OKPYXHOCTH Ha OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMUPHOTO TATOTCHUSI.

OObscCHEHHE OCHOBHBIX IIPUHOUIIOB I[eﬁCTBI/IH MNOAIIHUITHUKOB U UX IIPAKTHYICCKOI'O
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IIPUMCHCHUS.

OObsAcHEHHE ABUKCHUA UCKYCCTBCHHBIX CITYTHUKOB.

Pemenue pacy€THbIX 3a7ad C SBHO 3aJaHHOM (U3MYECKOW MOJENBI0 C

MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U ()OPMYJ TMHAMHKHU.

PacnioznaBanue pu3nvecKkux sIBICHUN B yU€OHBIX ONBITAX U OKPYKAIOLIEH KU3HHU:

WHEpLUs, B3aUMOJCHCTBUE TEIL.

Ananus (I)I/ISI/ILIGCKI/IX mponecCoB " SIBJICHUM C HCHOJIb30BAHUEM 3aKOHOB M

IIPUHLMIOB: 3aKOH BceMupHorotrsarorenus, I, II u Il 3akonsl HeroToHA, npuHIUI

CYHICPIIO3NIINHN CUJI, IPUHIUII PABHOIIPABHOCTH MHCPIUAJIBHBIX CUCTCM OTCuéTa

2.3

3aKOHBI COXpAHEHUS B MEeXaHUKe

6

NmMmnynsc  maTepuanbHOM  TOYKH
(Tema), CHCTEMBI  MaTepHaJIbHBIX
To4yek. IMIybC CUJIBI U U3MEHEHUE
UMITyJIbCa Tea. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE JBUKEHHE.
PaGora cwiapl. MOIIHOCTE  CHIIBL.
Kunernueckas SHEPTUs
MarepuaabHOi Touku. Teopema 00
U3MEHEHUN KUHETUYECKON DSHEPTUM.
IloTenmmanpHas SHEPTHUS.
[lorennmanbHass BSHEpPrus  ynpyro
nehopMUPOBAHHOMN MPY>KUHBIL.
[TorennumanbHas SHEprus Tela
BOJIM3U MMOBEPXHOCTHU 3emuu.
[TorennumanbHbie u
HEMOTEHIMalbHble  cuiibl.  CBs3b
paboThl HEMOTEHIIMATBHBIX CHI C
M3MEHEHUEM MEXaHMYECKOW 3HEPTUU

CHUCTEMBI Tell. 3aKOH COXpaHCHHUA
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MEXaHUYECKON JHEPruu. YIpyrue u

HEynpyrue CTOJIKHOBEHHSI.
TexHuueckue YCTPOKCTBA u
IPaKTUYECKOE IIPUMEHEHHUE:
BOJIOMET, KOIED, IIPY>KUHHBIN

IMUCTOJICT, ABUIKCHUC PAKCT

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

[IpoBenenue 3KkCepUMEHTa: U3yd4eHHe aOCONIOTHO HEYIIPYroro yjaapa ¢ MOMOIIbIO
JIBYX OJMHAKOBBIX HHUTSIHBIX MAasTHUKOB; HCCIEIOBAHUE CBSI3M PabOTHI CHJIBI C
M3MEHEHUEM MEXAHUYECKON 2HEpPruu Teja Ha NMpUMEpe PacTKEHUS PE3MHOBOTO
KIyTa.

OrneHka aOCOIOTHBIX U OTHOCHTENBHBIX MOTPEIIHOCTEH M3MEPEHUN (PU3MUESCKUX
BEJINYMH.

Pemenue pacy€THBIX 3a7ad ¢ SBHO 3aJaHHOW (U3HYECKOW MOJIENBI0 C
UCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB M (QOpMyl JAMHAMHUKA ¥ 3aKOHOB
COXpaHEHHS.

Pemenne xayecTBEHHBIX 3a/1a4 C OMOPOM HA M3YyYEHHBIE B paznene «MexaHuka»
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS.

Onucanne MEXaHMYECKOTO JBIKEHHUS C MCIOJIb30BaHHEM (PU3NYECKUX BEIHYMH:
UMITYyJIbC T€Ja, KUHETUYECKasl YHEPTHs, NOTCHIUAIbHAs YHEPrUs, MEXaHUYeCcKas
paboTa, MexaHr4ecKasi MOIIHOCTb.

Ananu3 (HU3MYECKUX TPOIECCOB H SBJICHUM C HCIONB30BAHHEM 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUH, 3aKOHA COXPAHEHUS UMITYJIbCA.

OOBsicCHEHHE OCHOBHBIX MPUHIMIOB JEHUCTBUS W MPAKTUYECKOTO0 MNPUMEHEHUS
TEXHUYECKHX YCTPOMCTB, TAKUX KaK: BOAOMET, KONEDP, MPYKUHHBINA MUCTOJET.
OObsiCHEHUE JBIKCHHSI PAKeT ¢ OMOPOi Ha M3ydeHHbIC (DM3UYECKUE BETMYHHBI U
3aKOHBI MEXAHUKH.

Hcnonp3oBanue npu moAroToBKEe COOOIIEHHN O MPUMEHEHUU 3aKOHOB MEXaHUKHU

COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJOTHWI Jii MOUCKA, CTPYKTYpUPOBaHUS,
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UHTEpPIpPETALUA U

MpeACTaBICHUS

MoJIy4aeMoi nH(pOpMauu.

uH(popmaru,

KPUTUYECKUU

aHaJIu3

[IpoBeneHre KOCBEHHBIX WM3MEPEHUM, HUCCIEOBAaHUM 3aBUCUMOCTEN (PUBHMUECKUX

BCJIIMYMH, ITPOBECPKA MPCAJIOKCHHBIX I'MIIOTC3

3

Pasznen 3. MonekyasipHas (pusuka

H TEPpMOJIUHAMHUKA

24

@uzuka 10-11 xnace
Or'AOY AI10
«Akanemus
MuHnpocBeeHus

Poccuny

dusuka 10-11 xmaccsl

'AOY BO MI'TIY

bubmmorexa MDOIL
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
oJIMMIHaaa
IIKOJIBbHUKOB

https://vos.olimpiada.ru

3.1

OcHoBBI MOJIEKYJISIPHO-

KHHETUYECKOH TeOpUH

OcHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOpUH
U UX OmnbITHOE  O0OOCHOBAHME.
bpoyHosckoe nBmxkenue. uddysus.
Xapaxkrep JBUKECHUS u

B3aHMOHeﬁCTBHH 4aCTull BCIICCTBA.



https://vos.olimpiada.ru/
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Mopenu cTpoeHus ra3oB, KUIKOCTEN
u  TBEPABIX Tel U OOBACHEHUE
CBOICTB BEILECTBA HAa OCHOBE 3TUX
Mozened. Macca uU pasmepsl
Monekysn. KomuyecTtBo  BemiecTna.
[Tocrossnnas ABoragpo. TemnoBoe
paBHOBecue. Temmeparypa u €€
u3mepenne. Illkana  Temmeparyp
Lenbcuss. Moaenbs uaeanbHOro rasa.
OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUM HACATBHOIO
raza. AOCONIOTHAs TeMreparypa Kak
Mepa CpelHEN KUHETUYECKOU
SHEPIMM  TEIUIOBOTO  JBHUYKEHHS
yactull raza. llkama Ttemneparyp
KenbBuna. ['a3oBbIC 3aKOHBI.
YpaBHeHUE MenneneeBa—
Knaneitpona.  3akon  [lanpToHa.

N3omporiecchlB  BICAIBHOM Ta3e ¢

MOCTOSTHHBIM KOJIMYECTBOM
BEIIIECTRA. I'paduyeckoe
IpeICTaBIICHUE M30IPOIIECCOB:
u30TepMa, H30X0pa, n3zo0apa.
TexHnueckue YCTpPOMCTBA 51
IPAKTHIECKOE MpUMEHEHUE:

TepMOMETp, OapoMeTp

XapaKTepI/ICTI/IKa OCHOBHBIX BHA0B ACATCIbHOCTH o6yanomec;1

[IpoBeaeHre FKCIIEpUMEHTA: ONIPEETICHUE MACChl BO3/IyXa B KIIAaCCHOM KOMHATE Ha

OCHOBE M3MepeHUil 00bEéMa KOMHAThI, JABJICHUS U TEMIIEPATYpPhbl BO3AyXa B HEW;
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HCCIIEIOBAHNUE 3aBUCUMOCTH MEXy ITApaMETPAMU COCTOSIHUS Pa3pEKEHHOrO rasa.
OneHka aOCOJIOTHBIX M OTHOCUTEIBHBIX MOTPEIIHOCTEH M3MEpPEHUN (PU3nYecKux
BEJINYUH.

OObsicHEHUE OCHOBHBIX MPHUHIMIIOB ACHCTBUU TepMoMeTpa H OapomeTpa U
yCIIOBUM UX 0€30MacCHOI0 UCIIOJIB30BAHUS B IOBCETHEBHOMN KU3HU.

PacnioznaBanue pu3nvecKkux SIBICHUN B yU€OHBIX ONBITAX U OKPYKAIOUIEH KU3HHU:
g dy3ust, OpOyHOBCKOE ABUKEHUE.

Onucanue TEMJIOBBIX SIBICHUH C MCHOJIb30BaHUEM (DU3UYECKUX BEIUYMH:
JABJICHUE Ta3a, TeMIIepaTypa, CPEAHsSAs KUHETUYECKas HHEPIUs XAaOTHYECKOIO
JIBUKEHHSI MOJIEKYJI, CPETHEKBAIpaTUYHAsL CKOPOCTh MOJIEKYIL.

Ananu3 Qusnyeckux mnporeccoB U sBieHH ¢ ucnonb3oBanueM MKT, rasosbix
3aKOHOB, CBSI3M CPEJHEW KMHETUYECKON 3HEPTUU TEIUIOBOIO JBHKEHHS MOJIEKYII C
a0COJIOTHOM TeMnepaTypou.

Pemenue pacy€THBIX 3amad ¢ SBHO 3aJaHHOW (U3MYECKOW MOJIENBI0 C
UCITOJIb30BaHNEM OCHOBHBIX TTosioxkeHnit MKT, 3akoHOB 1 hopMyIT MOJIEKYIISIPHOM
1176370978

PaGora B Trpynmax Tmpu IUTAHUPOBAHWM, TPOBEACHUH U HHTEPIpPETAIlUU

PE3YIbTATOB OIIBITOB M aHAJIN3C JOIIOJIHHUTCIBbHBIX HCTOYHHKOB I/IH(I)OpMaHHI/I I10

TeMe
3.2 | OCHOBBI TEPMOAUHAMUKH 10
TepmoauHamuueckas cucrteMa.
BryTtpennss JHEPIUs

TEPMOJIUHAMUYECKOM  CUCTEMbI |
crtocoObl e€ m3MeHeHus. KonuaecTro
TEIUIOTBI W pabora. BHyTpeHHAS
SHEPrus OJHOATOMHOIO HCaJIbHOIO
rasa. Bupr TEIUIONIEPEIAYM :
TETIONPOBOIHOCT, KOHBEKITHSI,

H3JIy4YEHHE. Y IeIbHAs TEIIOEMKOCTh
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BemecTBa. KonnuecTBo TENIoTs IpU
TeIionepeaaye. [TonsiTue 00
agnabatHoM  mpouecce.  IlepBbrit
3aKOH TepMOANHAaMUKU. [[puMeHnenune
NEPBOTO 3aKOHA TEPMOJAWHAMHKU K
U30IPOLIECCAM. ['padpuueckas
UHTEpIpeTalus paboThI rasa.
Bropoii 3akOH  TEpMOJAMHAMUKH.
HeobOpatumocTs IIPOLIECCOB B
npupoge.  TermioBble  MAallWHBIL.
[IpyHUMOBI  IEUCTBUS  TEIUIOBBIX
mamuH. [IpeoOpa3zoBanus sHEpruu B
TEIUIOBbIX MamuHax. KoadduuueHnt
IIOJIE3HOTO  JEUCTBUSL  TEIUIOBOU
Mamubbl.  [ukn KapHno wu  ero

KOA()(PUIIMEHT TMOJE3HOTO JEHCTBHS.

DKOJIOTHYECKHE po0JIeMbl
TETUTO3HEPT € THKH. Texaudeckue
yCTpOIiCcTBa u MPAKTHIECKOE
pUMEHEHUE: JBUTATEITh

BHYTPEHHETO CrOpaHusi, OBITOBOM

XOJIOAUWIBbHUK, KOHAUITHUOHCP

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIBHOCTH O6y‘-IaIOIIII/IXC$I

[IpoBeneHne 3KCEpUMEHTA: U3MEPEHHE YIENbHON TEINTIOEMKOCTH BEILIECTBA.
Ornenka aOCOMIOTHBIX M OTHOCUTEIBHBIX TOTPEIIHOCTEH M3MEpEeHHH (HU3MIECKUX
BEJINYMH.

N3yuenne wmopeneil mnapoBoil TypOWHBI, JBUraTeisi BHYTPEHHETO CrOpaHWUS,
PEAaKTUBHOTO JIBUTATES.

OObBsicHeHHE TPUHUMUIIOB JIEMUCTBUS M YCJIOBHI O€30MAaCHOr0 HUCIIOJIb30BAHUSL B
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MOBCEAHEBHON  KM3HW  JIBUTaTelasl  BHYTPEHHEro  CrOpaHus,  OBITOBOIO
XOJIOAWIBHUKA, KOHAUIMOHEDA.

OnucaHue CBOMCTB Tell M TEIUIOBBIX SABJICHHM C HCIOJIb30BaHUEM (U3HMUECKUX
BEJIMYMH: JaBJICHUE Tra3a, TEMIIepaTypa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA
sHeprus, padbora rasa.

Pemenue pacy€THbIX 3a7ady ¢ SBHO 33JaHHOM (DU3MYECKOM MOJENbI0 C
UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB M (OpMYyJI MOJEKYJIApHONH GU3UKK U
TEPMOJANHAMHUKH.

Pemienne KadyecTBEHHBIX 3a7ad C ONOPOM HAa W3Y4YEHHBIE B  pas3fele
«MonexynspHas ¢u3uka W TEPMOJUHAMUKA» 3aKOHBI, 3aKOHOMEPHOCTH W
duznueckue sIBICHMUS.

PaGota B rpynmnax npu aHainu3e JOMOJHUTENbHBIX HUCTOYHHUKOB MHPOPMAIMU TIO

TEMC

3.3 | ArperaTHble COCTOSIHUSI BellecTBa. | 5

da3oBble MEePexoabl

[TapooOpazoBanue W KOHJEHCAIIHS.

Hcnapenne u xurnenne. AOGCOIOTHAS

u OTHOCHTEIIbHAS BJIAYKHOCTD
BO3/yXa. HacrwimieHubii nap.
VY nenvHas TEIUI0Ta
napooOpa3oBaHMS. 3aBHUCHUMOCTH

TEMIIEPaTypbl KUIIEHUS OT JIaBJICHHUSI.
Teépmoe teno. Kpucrammueckue u

amopdHbIe  Tema.  AHHM3OTPOIHS

CBOMCTB KPHUCTAJIJIOB. Kunkne
KPUCTAJLJIBL. CoBpeMeHHBIE
MaTEPUAIIBI. IInaBnenue 51

KpucCTaJlJIn3anusd. YI[CJ'IBHaH TCILJIOTA

IJIaBJICHUSL. CyOnumarus.
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VYpaBHeHue  TemioBoro  0OanaHca.

Texuuueckue YCTpOMCTBA 51
IIPAKTUYECKOE IIPUMEHEHHUE:
TUTPOMETP u IICUXPOMETD,

KaJIOpHUMCTpP, TCXHOJIOTUH ITOJTYUCHUS
COBPEMCHHBLIX MAaTCpHUaioB, B TOM
YUCJIIC HaHOMATCPHUaJIOB, u

HaHOTCXHOJIOT'MHU

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOIJ_[I/IXC${

[IpoBeneHre FKCIIEPUMEHTA: U3MEPEHUE OTHOCUTENILHOM BIAXKHOCTH BO3AYyXa.
OrneHka aOCOIOTHBIX U OTHOCHUTEBHBIX MOTPEINTHOCTENH M3MEPEeHHUN (PU3MUecKux
BEJINYMH.

N3yueHne cBOMCTB HACHIIEHHBIX TAPOB, CIOCOOOB U3MEPEHHUS BIAKHOCTH.
HaGmionenre KumneHusi mpu MOHUKEHHOM JIaBJIEHWU, HArpeBaHMs M IUJIABICHUS
KPUCTAJUTMYECKOTO BEIIECTBA.

OObsicHEeHHE TPUHIMIIOB JIEUCTBHUS M YCIOBUH 0OE€30MaCHOTO HCIOJIb30BaHUS B
MOBCETHEBHOM KM3HU TUTPOMETPA, ICUXPOMETPA, KaJIOPUMETPA.

N3ydeHne TEXHOJOTUH MOJYYEHUS COBPEMEHHBIX MAaTEpUajOB, B TOM YHUCIE
HAaHOMAaTEpPHUaJoB.

Pemiennie pacu€THhIX 3amad C SBHO 3aJaHHONM (U3UYECKOM MOJCIBIO C
MCIIOJIb30BAaHUEM YPAaBHEHHMsI TETLIOBOTO OasiaHca.

Pemenne kaueCcTBEHHBIX 3a/1a4 C ONOPOM HA W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (U3UYECKUE SBICHUS IO TEME.

PacrioznaBanme HU3NUECKUX SBICHUN B yU€OHBIX OMBITAX W OKPYKAIOMIEH KU3HHU:
nedopmanysi TBEPABIX TeEJN, HATPEeBAaHWE U OXJIAXKIACHUE Tel, W3MEHEHHUE
arperaTHbIX COCTOSIHHI BEIIECTBA U OOBSICHEHUE WX HA OCHOBE 3aKOHOB M (hOPMYIT
MOJEKYISIPHOU (PUBUKH.

Hcnonp3oBanue UHPOPMAIMOHHBIX TE€XHOJOTUM AJI TIOMCKA, CTPYKTYpPUPOBAHMUS,

MHTEPIpETAUA U TPEACTaBICHUS WH(OPMALMKU MPU MOATOTOBKE COOOIIEHUI O
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MPUMEHEHUU 3aKOHOB MOJIEKYJISPHOW (DU3UKU U TEPMOAMHAMHUKUA B TEXHHKE U

TCXHOJIOTHAX

4

Paznen 4. JiaekTpoguHaMuKa

22

@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

4.1

JIEKTPOCTATHKA

10

OnekTpu3auus Tela. DNEKTPUUYECKHUI
3apsa.  JIBa BuIOa BIEKTPUYECKHUX
3apsiioB. [IpOBOJIHUKY, TUAIEKTPUKHU
u MOJIYIIPOBOJHUKH. 3akoH
COXpPaHEHHUsI NIEKTPUUECKOrO 3apsjaa.
B3aumopeiictBue 3apsaoB.  3aKoH
Kynona. TodeuHblil 37EKTpUYECKHUI
3apsn. DIIEKTPUYECKOE ToJIe.

Hanpsixénnocts AJIEKTPUUYECKOTO



https://vos.olimpiada.ru/
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nons.  [lpuHmun  cynepno3unuu

DJIEKTPUUYECKUX  TIOJIEH. JInaun
HaIPsKEHHOCTH DJIEKTPUYECKOr0
HOJIS. Pabota cuI
3JIEKTPOCTATUYECKOTO T1OJIA.

Ilorenuman. Pa3HoOCTh MOTEHIIMAIOB.
[IpoBogHUKM W  JUDRJIEKTPUKHA B
BJIEKTPOCTATUYECKOM OJIE.

I[I/IBJIGKTpI/I‘{eCKaSI MPOHUIACMOCTD.

DIEKTPOEMKOCTb. Konaencarop.
DIIEKTPOEMKOCTD TIJIOCKOTO
KOHJEHCATOpa. DHeprus
3apsIKEHHOT O KOHJIEHCATopa.
TexHuueckue YCTPOUCTBA 51
PaKTUYECKOE MIPUMEHEHHUE!
AIEKTPOCKOIL, AIEKTPOMETP,
ANEKTPOCTAaTUYECKAS 3aIlNTA,
3a3€MJICHHE AIEKTPONPUOOPOB,
KOHJEHCAaTOoP, KOTIIUPOBaJIbHBIN

armnapar, CTpPyUHbIA IPUHTED

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

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHHE MEKTPOEMKOCTH KOHJEHCATOPA.

Ornenka aOCOMIOTHBIX M OTHOCUTEIBHBIX MOTPEIIHOCTEH M3MEpEeHH (HU3MIECKUX
BEJINYMH.

N3ydyeHne NpUHIMIIOB JOEWCTBUS JJIEKTPOCKOMA, 3JIEKTPOMETPA, KOHJAEHCATOpa.
N3ydeHne npuUHIUNOB JEHUCTBHS W YCIOBHM 0€30MacHOTO MPUMEHEHHUS B
MPAKTUYECKOMN KU3HU, KONUPOBAIBHOTO anmnapara, CTpyWHOr0 IPUHTEPA.
PaccMoTpenne (Pu3MYECKMX OCHOBAHUM  AJNEKTPOCTATHYECKOM  3aIlUTHl H

3a3eMJICHHS JIEKTPONPUOOPOB.
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Pemenue pacy€THbIX 3a7ad Cc SBHO 3aJaHHOW (DU3MYECKOW MOJENBI0 C
MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U ()OPMYIT 3JIEKTPOCTATHKHU.

Pemienue kaueCcTBEHHBIX 3a/1a4 € ONOPOM HA U3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 (pU3HYECKHUE SIBJICHUS AIIEKTPOCTATUKH.

PacnioznaBanue pu3nvecKkux sIBICHUN B yU€OHBIX ONBITAX U OKPYKAIOLIEH KU3HHU:
AJIEKTpHU3aLUs TEJl, B3aUMOAECHCTBUE 3apsA0B U OOBICHEHUE UX HA OCHOBE 3aKOHOB
1 GOpMYIT SJIEKTPOCTATHKH.

OnurcaHve U3Y4YEHHBIX CBOMCTB BEIIECTBA M DJJEKTPUYECKUX SBICHHUM C
UCIIOJIb30BaHUEM (U3UYECKUX BEJIUYMH: BJICKTPUUECKUU 3aps]l, HaNpsSKEHHOCTD
AIEKTPUYECKOTO T10JIs1, [IOTEHIIUAII, PA3HOCTh IIOTEHIUAIOB, JIEKTPOEMKOCTb.
Ananu3 (Qu3MUECKUX TMPOIECCOB U SBJICHUHA C HCIOJIb30BaHUEM (PU3NYECKUX
3aKOHOB: 3aKOHA COXPAHEHUS DJIEKTPUUIECKOT0 3apsaa, 3akoHa KyiioHa.

PaGota B rpymnmax npu aHajgu3e JONOJHUTEIbHBIX MCTOYHUKOB WMHGOpMAIMHU U
HOJArOTOBKE COOOIIEHUI O MPOSIBIEHNN 3aKOHOB 3JIEKTPOCTATUKHU B OKPYXKarOLIeH

JKU3HU U IPUMCHCHHUHN UX B TCXHUKC

4.2 | IlocTOSIHHBIN 3JIeKTPUYECKUl TOK. | 12

Toxku B pa3jiM4HbIX cpeaax

DJIEKTPUUECKUM  TOK. VYcnoBus
CYIIIECTBOBaHMS AJIEKTPUUECKOTO
Toka. Mcrtounuku Toka. Cuiia ToOKa.
[TocTtossunbi  TOK.  Hampsbkenue.
3akon Oma [ y4yacTka ILIenH.
DNEeKTpUUECKOe CONPOTUBJICHUE.
Y nenpHOe CONMPOTUBIICHUE BEIIECTBRA.

HOCHGI{OB&TCJ’IBHOC, mapaiICIIbHOC,

CMEIIaHHOE COEMHEHUE
MIPOBOJIHUKOB. PabGora
3JIEKTPUYECKOTO TOKA. 3aKoH

JIxxoynsa—Jlenua. MoIHOoCTh
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ANEKTPUYECKOTO TOKa.
DIIEKTPOABKYLIAS cuia u
BHYTpEHHEE CONPOTHUBIICHUE

UCTOYHHUKA TOKa. 3akoH Owma mis
MOJIHOW (3aMKHYTOM) SJIEKTPUUECKOMN
LENH. Kopotkoe 3aMEBIKaHHUE.
DNeKTpOHHAas IIPOBOJAUMOCTh
TBEPIBIX METAUIOB. 3aBUCUMOCTH
COMPOTHUBJICHUS METaJJIOB oT
temreparypbl. CBEpXIPOBOJAUMOCTD.
DONEeKTPUYECKU TOK B BaKyyMe.
CBoiicTBa  DIJIEKTPOHHBIX  ITyYKOB.
[TonynpoBoguuku. CoOcTBeHHAs U
IpUMeCHast MPOBOJMMOCTh
noynpoBoAHUKOB. (CBolcTBa p-N-
nepexona. [TonynpoBOAHUKOBBIE
npuOOpbl. DNEKTPUYECKUH TOK B
pacTBopax u pacruiaBax
AJIEKTPOJUTOB. DJNEKTPOIUTHUECKAS
JUCCOLIAIUA. DIIEKTPOJIN3.
DJIEKTpUUYECKUM  TOK B rasax.
CamocTosATenbHbIN u
HECAaMOCTOSITEJIbHBIN paspsia.
Mounnausa. IInaszma. Texauueckue
YCTPOMCTBA 51 MIPAKTUYECKOE
MIPUMEHEHHUE: aMIepmeTp,
BOJBTMETP, pPEOCTaT, HCTOYHUKH
TOKa, 3JIEKTpOHArpeBaTeIbHBIC

npuOOpbI,  AIEKTPOOCBETUTEIbHBIE
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pUOOPHI, TEPMOMETDP
CONMPOTHUBJIEHUS, BAaKyyMHBIH JHOJ,
TEPMHUCTOPBI U (POTOPE3UCTOPHI,
NOJIYIIPOBOJHUKOBBIN MO,

rajJJbBaHHUKa

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIbHOCTH o6yqa10mnxc;1

[IpoBeneHne »KCHEPUMEHTA: HM3YYEHHE CMENIAHHOTO COEIUHEHHS] PE3UCTOPOB;
u3mepenre OJJIC UCTOYHMKA TOKAa M €ro BHYTPEHHETO CONPOTHBIIECHUS;
HAOJTIOJIEHUE JIEKTPOJIH3A.

OreHka aOCOIOTHBIX U OTHOCHUTENBHBIX MOTPEHTHOCTENH M3MEPEeHHUN (Pu3nuecKux
BEJINYMH.

OOBsicCHEHHE TIPUHIIAIIOB JICHCTBHS W YCJIOBUM 0€30MacHOr0 MPUMEHEHHS
aMrepMeTpa, BOJbTMETpPa, peocTaTa, UCTOUYHUKOB TOKA, JIEKTPOHArpEBATEIbHbBIX
U DJIEKTPOOCBETUTEIBHBIX MPUOOPOB, TEPMOMETPA COMPOTUBIICHUS, BAKYYMHOT'O
IMo/la, TEPMHUCTOPOB U  (HOTOPE3UCTOPOB, IMOIYINPOBOJHUKOBBIX  JIMOOB,
rajbBaHUKHU.

Pemennie pacu€THhIX 3amad C  SBHO 3aJaHHOM (U3UYECKOW MOJCIBIO C
UCIIOJIb30BAaHMEM  OCHOBHBIX 3aKOHOB U Qopmyn Tembl  «IlocTOSHHBINH
BJICKTPUYECKUN TOK.

Pacno3naBanue GpuznuecKkux sSBJICHUN B YUCOHBIX ONBITAX U OKPYKAIOIICH KU3HM:
3JEKTpUYECKAass NPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE
JNEUCTBUS TOKA.

AHanu3 SJEKTPUYECKUX SIBICHUN M MPOIECCOB B ILEMSAX IMOCTOSHHOIO TOKa C
HCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH MOCJIEAOBATEIBHOTO U
MapajyIeIbHOrO COEMHEHUS POBOIHUKOB, 3aKOH J[>koyns-JIeHna.

Onucanne U3y4YeHHBIX CBOWCTB BELIECTB M  DJEKTPUUYECKUX SBJICHUU C
WCIIOJIb30BaHUEM (PU3MYECKUX BEJIMYUH: DJJIEKTPUUYECKHI 3apsi, cuia TOKa,
JJEKTPUYECKOE  HANPSIKEHHWE, JJIEKTPUYECKOE  COMPOTHUBIICHUE, PA3HOCTh

noteHnuanon, IJIC, pabora Toka, MOIITHOCTH TOKA.
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Hcnonb3oBanue MHYOPMAIIMOHHBIX TEXHOJOTUN JUIsl IOMCKA, CTPYKTYPUPOBAHUS,

MHTEPNpPETalud U MNPEICTaBICHUS MH(OpPMALUU MPU MOATOTOBKE COOOLIEHUH O

IMPUMCHCHHUHN 3aKOHOB IMOCTOAHHOI'O TOKAa B TCXHHUKEC U TCXHOJIOTHAX

PesepBHOE Bpems 2 yaca

Hroro 68 yacos

11 kaace

No

TEMaA, COACPIKAHUC

KonnuectBo

qaCcoOB

DNEeKTPOHHBIE

oOpa3oBaTeIbHbIC

pecypchl

Paszpgen 1. DinekTpoauHAMHUKA

11

®usuka 10-11 kmacc
Or'AOY AI10
«AxagemMus
MuHnnpocBelieHus

Poccuny

dusuka 10-11 kmaccel

'AOY BO MI'TIY

bubmmorexa MDIII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
OJIMMITHAIA
IIKOJIbHUKOB

https://vos.olimpiada.ru

1.1

MaraurtHoe moJie.

:‘)HCKTpOMaFHHTHaH HHAYKIHUSA

11



https://vos.olimpiada.ru/
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IlocTositHHBIE MAarHHTHI.
B3aumopenicteue MTOCTOSIHHBIX
MarHuToB. MarautHoe nose. Bektop
MarHuTHOM wuHAYKUMHU. [IpuHnun
CyNEPHO3ULNA MarHUTHBIX IMOJEH.

JInnun MAarduTHOU AHAYKLHU.

KapTtuna JIMHU U MarHuTHOM
VHIYKIUU TIOJIA MMOCTOSIHHBIX
MAarHuTOB. MarunurtHoe rose

NpOBOJIHMKA ¢ TOKoM. KapTtuna
JUHUN UHAYKIUA MarHuTHOTO TIOJIS
JUITMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJHUKA, KAaTyIIKU C TOKOM.
OnbiT  Opcrena. BzaumogeiicTBue
NpOBOAHUKOB ¢  TokoM. Cuna
Awmmnepa, e€ MOJlyJIb M HampaBJICHUE.
Cuna Jlopenua, e€ MoOaylb H
HarpaBJICHHUE. JIBmxeHUe
3apsYKEHHOM YacTHUIbI B OJTHOPOJHOM

MarHuTHOM Toje. Pabora cuibl

JlopeHna. SBnenue
3JIEKTPOMAarHUTHOU VHIYKLHH.
ITorok BEKTOpA MAarHUTHOM

UHIYKUUHA. DJIEKTPOJBHKYIAs CUJia
190301 0% 9102078 3akoH
3JIEKTPOMAarHuTHOU WHYKIHAU
@apajnes. BuxpeBoe 3lIEKTpUYECKOE

noje.  ONEKTPOJABHXKYIIAas  Cujia
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UHAYKIIUHA B ITPOBOJIHUKC,
ABYOKYIICMCA MMOCTYNATCIIbHO B
OIHOPOAHOM MariMuTHOM ITO0JIC.

IIpaBuno Jlenna. MHAYKTUBHOCTD.

SBnenue CaMOMHIYKIINH.
DIIEKTPOABKYIIAS cuJia
CaMOMHIYKIINH. DHeprus

MAaroiuTHOTO MOJIAA KaTYIIKHU C TOKOM.

DNEeKTPOMAarHUTHOE ToJI€.
TexHuueckue YCTPOKCTBA u
MIPAKTUYECKOE NIPUMEHEHUE:
ITOCTOSIHHBIE MAarHUTBHI,
BJIEKTPOMATHUTBI,

3JIEKTPOJBUTATEND, YCKOPUTEHN
3JIEMEHTAPHBIX YacTHlLI,

WHAYKIIUOHHAA IICYb

XapaKTepuCTHKAa OCHOBHBIX BUJIOB JICITCIIBHOCTH 00 YyJarOITUXCS

IIpoBeneHue 3KCHEPUMEHTA: W3YYEHME MArHUTHOIO IIOJIs KATYWIKA C TOKOM;
UCCIIEIOBAaHUE JEUCTBUS MTOCTOSHHOTO MarHUTa Ha paMKy C TOKOM; UCCIIEIOBaHUE
SIBJICHUSI DJIEKTPOMATHUTHOU UHIAYKLIVH.

Ornenka aOCOMIOTHBIX M OTHOCHUTENBHBIX MOTPEIIHOCTEH M3MEPEHUN (HU3NIECKUX
BEJINYMH.

OObsicHEeHHE TPHUHIMIIOB JEUCTBUS W YCIOBUM O€30MaCHOTO TMPUMEHEHHUS
MIOCTOSIHHBIX MAarHWTOB, 3JEKTPOMAarHUTOB, JJIEKTPOABUTATENS, YCKOPUTEIEH
AJIEMEHTAPHBIX YACTHUL, HHAYKIIMOHHOMN IIEYH.

Pemenue pacu€THBIX 3a7a4 Ha mMpuMeHEHHE (Hopmyn Tembl «MarHUTHOE TOJIe.
DNEeKTPOMArHUTHAS] UHIYKIIHS».

Pemenne kauecTBEHHBIX 33/1a4 C OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU

u (bHSquCKI/IeHBHCHI/Iﬂ TeMbl «KMarHuTHOE moJe. 3JI€KTpOMaFHI/ITHa$I HHAYKOA.
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Onpenenenue HaNpaBlIeHUS BEKTOPAa MHIYKIMM MArHUTHOTO IIOJS MPOBOJHUKA C
TOKOM, CHJIbI AMIIepa 1 cuibl JIopeHna.

PacnioznaBanue pu3nvecKkux sIBICHUN B yU€OHBIX ONBITAX U OKPYKAIOLIEH KU3HHU:
B3aUMOJICICTBUE MArHUTOB, IEKTPOMArHUTHAsE UHAYKLUSA, JEHCTBUE MATHUTHOIO
I10J11 HA IIPOBOJHUK C TOKOM M JBVIKYLLIUNCS 3apsLl.

AHanu3  DJIGKTPOMArHUTHBIX ~ SIBJIEHUHM € UCIIOJIB30BAaHMEM  3aKOHA
JJIEKTPOMArHUTHOW UHAYKIIVH.

OnurcaHve HU3yYEHHBIX CBOMCTB BEIIECTB M DJIEKTPOMATHUTHBIX SIBJICHUH C
UCIIOJIb30BaHUEM (PU3MYECKUX BEJIWYUH: HMHAYKLIHMS MAarHUTHOTO TMOJsl, cuja
Awmnepa, cuna JlopeHnia, MHIYKTUBHOCTb KAaTYIIKH, SHEPIrUs AJIEKTPUUYECKOrO U

MAarduTHOTO I1OJIEU

2 | Pazgea 2. Kosie0aHus U BOJTHBI 24 dusuka 10-11 kmacce
Or'AOY AI10
«AxanemMus
MuHnnpocBelieHus

Poccuny

dusuka 10-11 kinaccel

'AOY BO MI'TIY

bubnmnorexa MOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
OJIMMITHAIA
IIKOJIbHUKOB

https://vos.olimpiada.ru

2.1 | Mexanu4eckue ul9



https://vos.olimpiada.ru/
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AJNIEKTPOMArHUTHBIC KoJIe0aHus

Konebarenpuas CHCTEMA.
CBoOOIHBIC MEXaHUUCCKHUE
KoJIe0aHMUs. ["apMonunueckue
KOJICOaHMS. [lepuon, 4acToTa,

ammutyaa u  (asza  koseOGaHUiL.

[IpyxuHHBII MAasITHUK.
Marematnueckuit MasiITHUK.
YpaBHeHuUe FapMOHUYECKHUX

koneOanuii. [lpeBpaiieHue sHepruu
Opyu TapMOHMYECKUX KOJIEOAHUSX.
Konebarenbhbiiit koHTYp. CBOOOAHBIE
ANIEKTPOMAarHUTHbIE  KojeOaHus B
UCATbHOM KOJIeOATEIbHOM KOHTYPE.
AHanorusi MeX1y MEXaHHUYECKUMH U
AIEKTPOMArHUTHBIMH  KOJIEOAHUSIMHU.
dopmyna TomcoHa. 3akoH
COXpPaHEHHSI SHEPrUU B UIACATBHOM
KoJIeOaTeTbHOM KOHTYDE.

[IpenacraBnenne 0  3aTyXaromux

KOJIcOaHUSX. BrinyX1eHHBIC
MEXaHUYECKUE KoJICOaHHSL.
Pe3onanc. Briny:xneHHbIE
3JIEKTPOMAaTrHUTHBIC KOJICOaHHSI.

[lepemennbiii Tok. CUHYCOUATBHBIN
MIePEMEHHBIN TOK. MoiHoCTh
NEPEMEHHOI0 TOKA. AMIUIMTYJTHOE U
JIEVCTBYIOIIEE 3HAYCHUE CUJIBI TOKA U

HANPSDKEHUS. Tpauchopmatop.
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[IpousBoxacTao, rnepenaya 51
noTpedieHue ANEKTPUUECKOU
SHEPIUHU. JKOJOTMUYECKNE PUCKU TIPU
IIPOU3BOJCTBE AIEKTPOIHEPTHH.
Kynprypa UCIIOIb30BaHUs
DJIEKTPODHEPTUM B  ITOBCEIHEBHOM
KU3HU. TEXHUYECKHUE YCTPOMCTBA M
PAKTUYECKOE IIPUMEHEHHUE:
ANEKTPUUYECKUI 3BOHOK, TE€HEPATOP
NIEPEMEHHOTO TOKa, JMHUH

QJICKTpOoIICpcaayd

XapaKTCpI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOIIII/IXCSI

UccnenoBanne mnapamMeTpoB KojaeOATEIbHOM CHCTEMBl — IE€pUOJA, YaCTOTHI,
aMITUTYABI ¥ (a3bl KosieOaHui (IPY>KUHHBIN W/UIIM MAaTEMAaTHYECKUNA MasTHHK).
HaGmronenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKJEHHBIX KOJICOaHUH.

Ha6monenue peonanca.

IIpoBeneHre »HSKCIEpPUMEHTA: MWCCIEAOBAHUE 3aBUCUMOCTH TIEpUOJa MajbIX
KojeOaHuil Tpy3a Ha HHUTH OT JJIMHBI HHUTH M MAacChl Tpy3a; HCCICIOBaHHE
MEPEMEHHOI0 TOKAa B IIEMU M3 MOCJIEAOBATEIbHO COCAMHEHHBIX KOHJIEHCATOpAa,
KaTyIIKU A PE3UCTOPA.

OrneHka aOCOIOTHBIX M OTHOCHTEIBHBIX MOTPEITHOCTEH M3MEPEHUN (PU3HUESCKUX
BEJIMYMH.

OOBsICHEGHHE TIPUHIIAIIOB JICHCTBHS U YCJIOBUH 0€30MacHOTO MPUMCHEHHUS
3JIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa MePEMEHHOI0 TOKA, TUHUHN 3JIEKTpoIepeaay.
Pemenue pacy€THBIX 3amad ¢ SBHO 3aJaHHOM (HU3UYECKOW MOJEIBI0 C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M (hOPMYJI, OMMCHIBAIOIINX MEXaHUYCCKUE U
3JIEKTPOMArHUTHBIC KOJICOaHMUSI.

Onucanne MEXaHHMYECKUX M QJICKTPOMArduTHBIX KojicOaHMil ¢ HCITOJB30BaHUEM
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(¢u3nueckux BEIMYMH: MEPUOJ M YacToTa KojebaHuil, aMmuuTyna u ¢aza
KoneOaHuii, 3apsg W CWiIa TOKa B TapMOHMYECKHX SJIEKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemmenne  kayecTBEHHBIX 3aJa4y C OMNOPOM HA  HM3Y4YCHHBIE  3aKOHBI,
3aKOHOMEpPHOCTH,  OMHCHIBAIOLINE  MEXaHHYECKHe H  JJICKTPOMArHUTHBIC
Kosie0aHusl.

PaGora B Tpymmax mnpu TUIAHUPOBAHWW, TPOBEACHHH W HWHTEPIpPETAIUU
pe3yabTaTOB OIBITOB, U aHAJHM3E JOMOJHUTEIBHBIX HCTOYHUKOB MH(OPMAIIH TI0

TEMC

2.2 | MexaHnuyecKue ul|5

IJICKTPOMAIrHUTHBIC BOJIHBI

MexaHnuecKue  BOJIHBI,  yCJIOBHS
pacnpoCTpaHEHUs. ITepuon.
CKopocCTh pacpoCTpaHEHUS U JJIMHA
BOJIHBL. [lomepeuHble U MPOAOIBHBIE
BOJIHBI. WNurtepdepentus "
mudpakius MEXaHWYeCKUX  BOJIH.
3Byk. CkopocTh 3ByKa. ['poMKOCTh
3ByKa. Beicota ToHa. TeMOp 3ByKa.
DNEeKTpOMAarHUTHbIE BOJIHBI.
VYcenoBus W3JIy4YCHUS
AJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHtanuss BekTopoB E, B, v B

3JIEKTpOMarHuTHOM BosiHE. CBOMCTBA

3JIEKTPOMATrHUTHBIX BOJIH:
OTpakeHUe, MpeoMJICHHE,
MoJIsIpu3aIus, nudpaKIms,
HHTEPEpPEHITHS. CxopocTtb

3JEKTPOMAarHuTHbIX BOJIH. [llkana
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ANEKTPOMArHUTHBIX BOJIH.
[Ipumenenune AIEKTPOMArHUTHBIX
BOJIH B T€XHUKE U ObITy. [IpuHLIMIIBI
paauocBs3u u TEJIEBUICHHUS.
Panuonokanus. OJIEKTpOMarHuTHOE

3arps3HCHUE OKPYIKAIOMIeH CpEeIbL.

TexHuueckue yCTpPOMCTBA u
IIPAKTUYECKOE IIPUMEHEHHUE:
MY3bIKaJIbHbBIE MHCTPYMEHTHI,

YIBTPAa3ByKOBasg  JUAarHOCTUKa B
TEXHUKE MW  MEIULUHE, pajap,
paauonpUEMHUK, TEJIEBU30D,

anTeHHa, renedon, CBU-neun

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

N3yuyenue oOpa3zoBaHus U paclpOCTPAHEHHS OTMEPEUHBIX U MPOAOIBHBIX BOJH.
HaGmionenne oTpakeHHss M TMpeJoMIIeHHs, HHTephepeHIuu U audpaxiuu
MEXaHUYECKUX BOJIH.

HaGmronenne ¢Bs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U 4aCTOTOM
Kosie0aHuii, 3ByKOBOTO PE30HAHCA.

HccnenoBanre CBOWCTB AJEKTPOMATrHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHUE,
noJsispu3anus, tudpakius, nHTepdepeHns.

N3ydenune yciioBuM M31y4YEHUs IEKTPOMArHUTHBIX BOJIH, B3AUMHOU OpPUEHTALIUU
BeKTOpOB E, B, v B 371IeKTpOMariuTHOM BOJIHE.

N3yuenne npuMeHEHHS 3JIEKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

OObsicCHEeHWE TPHUHIMIIOB JEUCTBUS W YCIOBUN 0€30MAaCHOTO TMPUMEHEHHUS
MY3BIKQJIBHBIX WHCTPYMEHTOB, YJIBTPAa3BYKOBOM JWArHOCTUKA B TEXHHUKE U
MEIUIIMHE, pajapa, paauonpuéMHUKA, TEJIeBU30pa, aHTeHHBI, Tenedona, CBY-
TICYH.

Pemenue paC‘-IéTHBIX N Ka4YCCTBCHHBIX 3aJa4 C OHOpOfI Ha M3YYCHHBLIC 3daKOHBI U
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3aKOHOMEPHOCTH,  OIIMCHIBAIOIIME  pPACHPOCTPAHEHHE  MEXAaHWYECKUX U
AIEKTPOMArHUTHBIX BOJIH.

Hcnonb3oBanue nH(OPMAIIMOHHBIX TEXHOJIOTUHN AJIA MOUCKA, CTPYKTYPUPOBAHMS,
MHTEPNpPETAlUU U MpeACTaBlIeHUs MH(GOPMAIMU MPU MOATOTOBKE COOOIIEHUN 00
HCIIOJIb30BaAHUU AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.

VYyactue B 1UCKyccHH 00 3JIEKTPOMarHUTHOM 3arpsi3HEHUH OKPYKaroIIeil cpe/ibl.
PaGora B Trpynmax Tmpu IUTAHUPOBAHWUM, TPOBEACHUM UM HHTEpIpETaluu
pE3YJIbTATOB OMNBITOB M AHANW3€ JOMOJIHUTENbHBIX UCTOYHUKOB MHGOPMALMU 10

TEMC

2.3 | OnTuka 10

I'eomerpuueckas OIITHKA.
[IpssMonuHEHOE  pacpOCTPaHEHHUE
CBeTa B OJHOpPOJIHOU cpene. Jlyu
cBeta. ToyeyHBIM HMCTOYHHK CBETa.
Otpaxxenue CBETa. 3aKOHBI
oTpakeHus  cBeta. IlocTpoeHue
U300pakeHUH B IIIOCKOM 3€pKaje.
[Ipenomnenue CBETa. 3aKOHBI
npeIoMJICHHsT CcBeTa. AOCOJFOTHBIN

IIOKa3aTCjib IPCIOMIICHUA. ITonHoe

BHYTpPEHHEE OTPAXKECHUE.
[IpenenbHbIi yIoJl IIOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cBera. CaoXXHBIN COCTaB
6enoro ceera. [[Ber. Cobuparomue u
paccenBarolne  JUH3bL.  TOHKas
muH3a. DOKYCHOE pacCTOSIHHE U
ONTHYECKAasl Ccuja TOHKON JIMH3BIL.

[Toctpoenue M300paxeHni B
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coOMparouMx U  pacCeuBaIOIUX
nuH3aX. PopMyna TOHKOW JIMH3BI.
VBenuueHue, JaBacMoe€  JIMH30M.
IIpeneinst [PUMEHUMOCTHU
FeOMETPUYECKOM ONTHUKHU. BomHoBas
ontuka. HMHrepdepeHuuss  cBerta.
KorepentHble UCTOYHUKH. Y CIIOBUS
HaOJII0IeHUS MaKCUMYMOB u
MUHUMYMOB B WHTEP(PEPEHIIMOHHON
KapTUHE OT  JABYX  CHH(pa3HBIX
KOT'€PEHTHBIX MCTOYHHUKOB.
Hudpakuusa ceera. udpakumoHHas
pemérka. YcnoBue — HaOMIOAEHUS
IJIABHBIX MAaKCHMYMOB IIPH I1aJICHUU
MOHOXPOMAaTHYECKOro0  CBE€Ta  Ha
TU(PPAKIHMOHHYIO PELIETKY.

[Momsapuzanust cBera. TexHuueckue

yCTpOIiCcTBa u MPAKTHIECKOE
pUMEHEHUE: OYKH, ayta,
doToanmapar, MIPOCKIIMOHHBIH

aliapar, MUKPOCKOII, TCJICCKOII,
BOJIOKOHHAas OIITHKA,

nudpakiuoOHHAs PEemIETKa, MOISIPOU]T

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIbHOCTH o6yanomec;1

N3ydyeHnne sBIEHHS IOTHOIO BHYTPEHHETO OTPAXKCHUS, €ro IPUMEHEHHS B
CBETOBO/IE.

N3ydenne Mmonaeneil MUKPOCKOIIA, TENECKOTIA.

[lonyueHune cmekTpa ¢ TOMOIIBIO TPU3MBI W AUGPAKIUOHHOW PEHIETKH.

I/I3MepeHI/Ie IMOKa3aTCJd MPCIIOMIICHUA CTCKIIA.
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HccnenoBanne cBOWCTB U300paKeHU B JIMH3AX.

OObsicCHEHUE MPUHIMIIOB JACHCTBUSA U yCIOBUN 0€30MaCHOrO MPUMEHEHHSI OYKOB,
aynbl, (oTroanmapara, MPOCKIUOHHOIO amnmapara, MHKPOCKOIA, TeJIecKora,
BOJIOKOHHOM ONTHKH, TUPPAKIUOHHON PEIIETKH, MOJISAPOUIA.

Pemenue pacy€THbIX 3a7ady € SBHO 3aJaHHOW (U3MYECKOW MOJIENhI0 C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOpPMYJ T€OMETPUUECKON ONTHKH.
ITocTpoeHne u onucaHue H300pPAKEHUS, CO3JABAEMOr0 IIOCKMM 3€pKajoM,
TOHKOM JIMH30M.

PaccmoTtpenune npenenoB NpUMEHUMOCTH TEOMETPUUECKON ONITUKH.
PacriozHaBanue Qu3WyecKUX SBICHUH B ONBITAX M OKPYXKAIOMIEH IKU3HMU:
OpPSAMOJIMHENHOE  paclpOCTPaHEHHWE  CBETAa,  OTPAXKEHHE,  IPEIOMIICHHUE,
uHTepdepeHnus, Tudpakius 1 Moaspu3anus CBeTa, TUCIEPCHs CBETa.

N3yyenue  ycioBuil ~ HaOJIOJEHUS  MAaKCUMYMOB W MHHHUMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT JIBYX CHH(]Aa3HBIX KOT€PEHTHBIX HICTOYHHUKOB.
VYcnoBue HaOMOAEHUS TJIABHBIX MAKCUMYMOB IIPU MaJIEHUU MOHOXPOMATHYECKOTO
CBETa Ha JUPPAKIIMOHHYIO PEHIETKY.

AHanu3  ONTUYECKUMX  SBICHUM C  HCIOJB30BAaHUEM  3aKOHOB:  3aKOH
IPSIMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUs CBETA, 3aKOHBI
IIPEJIOMJICHHUS] CBETA.

Onucanue ONTHUYECKUX SBICHUM C MCHONb30BAaHUEM (U3MUECKUX BEJIUYMH:

(hoKyCHOE pacCTOSTHHE U ONTHYECKas CHUJIa JTUH3BI

3 | Pazgea 3. OcHoBbl cneunuajabHOi | 4 ®uzuka 10-11 kmacc
TEOPUH OTHOCHUTEJILHOCTH (1ajiee — OI'AOY ATIO
CTO) «Axkagemust

MunnpocseneHus
Poccuny

duzuka 10-11 xmaccsl

I'AOY BO MI'TTY
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bu6muorexa MOIII
https://uchebnik.

mos.ru/catalogue

Bceepoccuiickas
oJIMIIHUaAa
IIKOJIBHUKOB

https://vos.olimpiada.ru

3.1 | OcHoBBI cHEeNUAJBLHOW  TeopUH
OTHOCUTEJLHOCTH
['panuribr IPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKHU.

[locTynatel crenqualibHOW TEOPUH
OTHOCHUTEJIIBHOCTH: HWHBAPHUAHTHOCTH

MOOYJIsI CKOPOCTHU CBC€TAa B BAKYYMC,

IIPUHITATI OTHOCHUTEJIbHOCTHA
OUWHIITEIHA. OTHOCUTEILHOCTH
OJTHOBPEMEHHOCTH. 3ameieHue

BPEMEHU U COKpAILCHUE JJIMHBI.
DHeprus U UMITYJIbC PEIISITUBUCTCKOMN
yacTullbl. CBA3b MacChl C SHEPTHUEN U
VMITYJIbCOM PETATUBUCTCKOM

qaCTHUIIbI. 3Hepr1/1;1 ITIOKOs

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

Pemienrie kauecTBEHHBIX 3a7a4 ¢ ONOpoit Ha u3yueHHwle noctynaatel CTO.

Hcnonp3oBanne UHPOPMAIMOHHBIX TE€XHOJOTUM AJI TIOMCKA, CTPYKTYPUPOBAHMUS,

WHTEpIpETALMA U TPEACTaBICHUS WH(OPMALMKU MPHU MOArOTOBKE COOOIIEHUI O

rpaHULIaAX MPUMEHUMOCTH KJIACCHUYECKOM MexaHuku U ocHoBax CTO
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Paspnen 4. KBanroBas pusuka

15

@uzuka 10-11 xmace
OI'AOY AI10
«Axanemus
MuHnpocBeeHus

Poccuny»

duzuka 10-11 xaccsl

['AOY BO MI'TIY

bubmmorexa MOIL
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
oJIMIHaaa
IIKOJIBbHUKOB

https://vos.olimpiada.ru

4.1

J1eMeHTbl KBAHTOBOM ONTHKH

®oronbl. Dopmyna Ilnanka cBA3u
SHEpruM (oTroHa C €ro YacTOTOW.
doToHa.

DHepruss ©W  UMIIYJIBC

OTKpBITHE u WCCJIEIOBAHUE
dboToarddexra. OMnbITHI AlT.
CroneroBa. 3akonbl GoTodhdexTa.
YpaBHeHue DUHIITENHA ISt
doToadderra. «KpacHas TpaHHIA»
dotoadpdexra. JlaBiaeHue  cBera.
Omeitel I1.H. JlebeneBa. Xumudeckoe
Texunueckne

JIEHCTBUE CBETA.
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yCTpOMCTBA 51 MIPaKTUYECKOE
MIPUMEHEHUE! (G OTO37EMEHT,
dboTomatunk, coyiHeuHas Oartapes,

CBCTOOHNOJ

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIBbHOCTH o6yqa10mnxc;1

HabGmonenue ¢potorddexra Ha yCTaHOBKE C IIMHKOBOM TIACTHUHOM.

HccnenoBanue 3akoHOB BHEUIHETo (hoTodddekra.

OOBsICHEHHE OCHOBHBIX TPHUHITUIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB, TaKUX
Kak: (hOTORIEMEHT, (POTOMATIMK, COMHEUHass Oarapesi, CBETOIUO/; M yCIOBHHA UX
0€30MacHOro MPUMEHEHHSI B IPAKTUICCKON KU3HHU.

Pemiennie pacu€THbIX 3aJady C SBHO 3aJaHHOM (U3UYECKOW MOJCIBIO C
MCTIOJIh30BaHIEM OCHOBHBIX 3aKOHOB U ()OPMYJT KBAHTOBOU ONTHKH.

Perenne kauecTBEHHBIX 3a/1a4 C OMIOPON HA W3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOMW ONTHKHU.

PacrioznaBanue (pu3M4eCKUX SBIEHUN B y4EOHBIX OMBITaX: (POTORIEKTPUUECKHUI
3¢ dekT, CBETOBOE JIaBJICHUE.

Onucanne W3YYEHHBIX KBAaHTOBBIX SIBICHUNW U MPOIIECCOB C HCIOIb30BAHUEM
¢u3nUecknX BETUYMH: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, [JIMHA BOJIHBI H

4acTOTa CBETa, YHEPTHUS U UMITYIIbC (pOoTOHA

4.2 | CTpoeHnue aToma 4

Mopens aroma TomcoHa. OnbITHI
Pesepdpopna mo  paccesHuto -
yactull. [Inanerapras moaenp aroma.
[Tocrynater bopa. W3nyuenue wu
norjonieHue (OTOHOB MPU MEPEXOe
aToMa C OJHOIO YPOBHS 3HEPIHM Ha
npyroil. Buasl cnektpoB. Cnektp
YPOBHEW 3HEPrMH aTroMa BOJOPOJA.

BomnHoBBIE cBoMicTBa yacThll. BOJIHEI
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ne bpoins. KopnyckynsipHo-

BOJTHOBOW Jyanu3M. CIIOHTAaHHOE H

BBIHYKIECHHOE U3JIy4YECHUE.
TexHuueckue yCTPOUCTBa 51
IIPAKTUYECKOE IIPUMEHEHHUE:
CIIEKTpaJIbHbIN aHaJIu3

(CIEKTPOCKOIT), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBHOCTH 06yqa}0mﬂxc;1

Nzyuenue monenu onbita Pesepdopaa.

[IpoBenenue sKCIepUMEHTa 10 HAOJIIOICHUIO JINHEWYaTOr0 CIEeKTpa.

OrneHka aOCOIOTHBIX U OTHOCHUTEBHBIX MOTPEINTHOCTENH M3MEPEeHHUN (PU3MUecKux
BEJINYMH.

N3yuenne monenu aroma: ToMCOHa, IJTaHETAPHOW MOJEIU aTOMa, MOAEIN aToMa
bopa.

N3yueHne cniekTpa ypoBHEN S3HEPTUH aTOMa BOJAOPO/A.

OObsicHEeHHWE TPHUHIMIIOB JEUCTBUS W YCIOBUN O€30MaCHOTO TMPUMEHEHHUS
CIIEKTPOCKOIIa, JIa3epa, KBAaHTOBOIO KOMIIBIOTEPA.

Peliennie kauecTBEHHBIX 3314 C OMOPOW HA M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U ¢pusnueckue siBiaeHus no reMe «CTpoeHne aToMay.

PacriozHaBanme ¢u3nuecKuX SBICHUM B Y4YEOHBIX OMbBITAX: BO3HUKHOBEHHE
JIMHENYATOTO CHEKTPA U3ITYUECHHUS.

AHanmu3 KBaHTOBBIX IIponccCoOB U SIBIICHUM C UCIIOJIb30BAaHUEM IIOCTYJIAaTOB Bopa

4.3 | AToOMHOe s11po 5
DKCIEpPUMEHTHI, JI0Ka3bIBAOIIINE
CJII0KHOCTb CTpOCHUSA anpa.
OTtkpbiTHE PaaMOaKTUBHOCTH.
OnbIThI Pezepdopna o
ONpeICTICHUIO cocTaBa
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PaJHOAKTUBHOTO W3JTy4YCHMUS.
CaoiictBa anb(da-, Oera-, Tramma-
V3J1yYEHUs. Bnusuue
PaaIOAKTUBHOCTH Ha JKUBBIE
oprauu3mbl. OTKpbITHE MPOTOHA H
HelrtpoHa. Hykionnas Moznens sapa
I'eiizenbepra-NBanenko. 3apsia sapa.
MaccoBoe uwucno sapa. M3oromsl.
Anbda-pacman.  DJEKTPOHHBIM U
MO3UTPOHHBIN OeTta-pacnan. ['amma
U3JIy4Y€HHE. 3aKOH PaJHMOAKTUBHOIO
pacnaga. DHEPTUsi CBSI3U HYKJIOHOB B
sape. Anepusie cuibl. Jledext Macchl
sapa. Snepusie peakuuu. [leneHue u
CUHTE3 sAmep. AaepHblii peakTop.
Tepmosinepnsiit cunTes. [Ipobiemsr u
NEPCIEKTUBBI SIAEPHON SHEPreTUKHU.
DKOJIOTUYECKHE ACIEKThl SIEPHOMN
SHEPreTUKHU. DJleMEeHTapHbIC
yacTulbl. OTKpBITHE TO3UTPOHA.
Meronsl HAOJTIOICHHUS u
pETUCTpalU IEMEHTAPHBIX YaCTHLL.
DyH1aMEeHTaJIbHBIE

B3aMMOJICCTBUSI. EnuncTBO
buznueckon KapTHUHbI MHpa.
TexHnueckue YCTpPOMCTBA 51
IPAKTUYECKOE MIPUMEHEHHUE:
JIO3UMETD, Kamepa Bunbcona,

SICPHBIN peakTop, aToMHasi bomba
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XapaKTGPHCTHKa OCHOBHBIX BUA0B ACATCIBbHOCTH 06yqa}0mnxc;1

N3ydeHne sKCIEpUMEHTOB, TOKa3bIBAIOIINX CIOKHOCTh CTPOCHUS ATOMHOIO SIpa.
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

N3ydeHue anepHBIX CUIl, AJEPHBIX pEaKkLUi CUHTE3a U paclana, TEPMOSIECPHOIO
CUHTE3A.

N3yuyenue nykinoHHo# monenu siapa ['eiizen0epra-MBanenko.

OObsicHEeHUE yCTpOICTBa U IPUMEHEHUS JO3UMETpPa, kKamepsl BuiibcoHa, sepHoro
peakTopa, arTOMHOM OOMOBI.

Pemrenre 3amay ¢ omopoi Ha MOJIyYEHHBIE 3HAHMS, B T.4. O 3apsJie U MacCOBOM
qyucie sapa.

PacrioznaBanue (pu3nueckux SIBICHUW B YYE€OHBIX ONBITaX M B OKpYyXarouien
KU3HU: ECTECTBEHHAs! U UCKYCCTBEHHAS! PAJIMOAKTUBHOCTb.

Onucanue KBAaHTOBBIX SIBJICHUI W TMPOIECCOB C MCMOJIb30BaHUEM (HU3MUYECKUX
BEJIMYUH: TEPHOJ] TOJIypacnaaa, dHEPrusi CBA3M AaTOMHBIX sjiep, AEPEKT MacChl
anpa.

AHanu3 npoueccoB M SIBJICHUN C HUCIOJIb30BAHUEM 3aKOHOB U ITOCTYJIATOB: 3aKOH
COXPAaHEHMUS DJIEKTPUYECKOTO 3apsla, 3aKOH COXPAaHEHMs MacCOBOI'O 4YHCIa,
nocrtynarsl bopa, 3aK0H paJlHOaKTHBHOIO paclaja.

Yyactue B pabote kpyrimoro croia «®dyHIaMeHTadbHBIE B3aUMOICHCTBUS.
EnuncTBO rznueckoit KapTUHBI MUPay.

Hcnonp3oBaHue MHPOPMAIIMOHHBIX TEXHOJOTHNA ISl IOMCKA, CTPYKTYPUPOBAHMUS,
MHTEpIPETAlUU U MpeACTaBlIeHUs MHMOpPMAIUKU MpPU MOATOTOBKE COOOIICHUN O
NPUMEHEHUU 3aKOHOB KBaHTOBOM (U3MKM B TEXHHKE U TEXHOJOTHUSAX,

OKOJIOTHYCCKHUX dCIICKTax H,Z[GpHOfI OHCPICTHUKHA

5 | Pa3zgea 5. DjeMeHTBHI acTpoHOMUH | / ®dusuka 10-11 kmacce
U ACTPO(PU3UKH OI'AOY AI10
«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

5.1

JIeMEeHTbI ACTPOHOMMH "

acTpopu3uKu

OTansl pa3BUTHSA aCTPOHOMMUH.
[IpuknagHoe M MHPOBO33PEHUECKOE
3HaUEHUE ACTPOHOMMUHU. Bun
3Bé3nHOoro Heba. Co3Be3nus, SpKue
3BE31bI, IUIAHETHI, HWX BHINUMOC
nBwkenne. CoJjiHEUHAss  CHCTEMa.
Comane. ConHeyHas aKTUBHOCTS.

Ncrounuk snHeprun CosiHLIA U 3BE3N.

3BE3HI, nx OCHOBHBIC
XapaKTEPUCTUKH. Jnarpamma
«CHEKTPATBHBIN KJ1ace —
CBETUMOCTBY».  3BE3/bl  TJIABHOU

[IOCJIEIOBATEJILHOCTA. 3aBUCUMOCTD
«Macca — CBETHUMOCTb» [JISI 3BE3.

rJIaBHOM IIOCJICA0BATCIIbHOCTH.
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BnyrpenHuee CTPOCHHUE 3BE3.
CoBpeMEHHBIE  TPEIACTABICHUS O
MPOUCXOXKAEHUN u SBOJIIOIUH
ConmHinla u 3BE3A. OTambel KU3HHU
3B€34. Mueunsii Ilyte — Hama
I'anaktuka. IlonoxkeHne u ABMOKCHUE
Comama B Tamaktmke.  Tumnsl
raJaKTHK. PannoranakTuku u
KBazapbel. YEpHble IBIpBI B sA1pax
rajakTuk. Bcenennasd. Pacmmpenue
Bcenennoii. 3aKoH Xab0mna.
Pazberanune  ramaktuk.  Teopus
bosbmioro  B3peiBa.  PenukroBoe

usznydenue. MacirtabHasi CTpyKTypa

Bcenennoii. MeTtaranakTuka.
Hepeménnsie po0JIeMbl
aCTPOHOMUHU

XapaKTepUCTHKA OCHOBHBIX BUJIOB JICSATEILHOCTH 00YyUaIOIIUXCS

IToaroroBka cooOmieHnit 00 3Tamax pa3BUTHS aCTPOHOMHUHU, O TMPHUKIAJTHOM U
MHUPOBO33PEHYECKOM 3HAYEHHUM ACTPOHOMHUM, O METOAAX MOJYUYECHHMS Hay4YHbBIX
ACTPOHOMUYECKHUX 3HAHUM, OTKPHITUIX B COBPEMEHHOW aCTPOHOMHUMU.

N3ydenne coBpeMEHHBIX MPEACTABICHUN O MPOUCXOXKACHUN U 3Botonu CosHiia
1 3B€3/1. MI3ydyeHue TUMOB rajakTUK, paJMOTaIaKTHK U KBa3apoB.

N3ydenne aBuxkeHUss HEOECHBIX TEN, ABOJIOIMU 3BE3A W BcelneHHOM, Mpoieccos,
MPOUCXOAAIINX B 3BE3/MAaX, B 3BE3JHBIX CHCTEMax, B MEXrajlakTHYECKOW cpene,
MaciITaOHOU CTPYKTYpbl BeeneHHoil.

OO0mwsacHenue pacumpenus: BeenenHnoi Ha ocHoBe 3akoHa Xa00:a.

[ToaroToBka K 0OCYKICHHIO HEPEIIEHHBIX MPOOJIEM aCTPOHOMHUH.

[IpoBenenue HaAOMIOAEHUNA HEBOOPYXKEHHBIM TJIA30M € HMCIOJIb30BAHHEM
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KOMIIBIOTCPHBIX HpI/IJ]O)KCHI/Iﬁ AJI1 OIIPCACIICHUA ITOJIOXKCHUA HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3usi (CeBEepHOro MoJylapuss U sSpKHUe

3BE3LI.

[IpoBenenne Habm0eHUM B Teneckon JIyHbl, miuanet, Miieunoro Ilyru.

VYyactue B IUCKYCCHM O HEPELIEHHBIX MPo0OeMax aCTPOHOMUHU

6

Oo6o0maromiee NOBTOPEHUE

4

dusuka 10-11 xiacce

Or'AOY AI10
«Akanemus
MuHnpocBeeHus
Poccuny»

dusuka 10-11 xmaccsl

'AOY BO MI'TIY

bubmmorexa MDOII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
oJIMMIHaaa
IIKOJIBHUKOB

https://vos.olimpiada.ru

O6oOmenne W cucTeMaTH3alus
coliepKaHus pas3esnon Kypca
«MexaHukay, «MounexkynspHas
busnka u TEPMOJANHAMUKAY,

«nexrpoauHaMukay, «Konebanus u
BOJHBEI», «OCHOBBI CIEIUAJIHLHOU

TCOPHUHA OTHOCHUTCIBbHOCTH),
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«KBanToBass (Quzuka», «IJIEMEHTbI
aCTpOHOMHMH U acTpodusuku». Poip
buznku u aCTPOHOMHH B
SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM W 3THYECKOW cdepax
NEATEIbHOCTH  4YEJIOBEKa, pOJIb U
MECTO (U3UKHM M aCTPOHOMHH B
COBPEMEHHOM  HAay4yHOW  KapTUHE

MHpaA, 3HAYEHHE  OMHUCATEIbHOM,

CUCTEMATU3UPYIOLIEH,

00BSCHUTETHLHOM 1
IIPOTHOCTUYECKOU byHKUMHA
duznueckon TEOPHH, pOJIb
duznyeckon TEOpPUH B

(GOpMUPOBAHUU TPEICTABICHUA O
¢usndyeckol KapTUHE MHpPa, MECTO
bu3uYecKol KapTUHBI MUpa B 00IIeM
Py COBPEMCHHBIX E€CTECTBEHHO-

Hay4HbIX IPEICTABICHUN O IPUPOJE

XapaKTeprCTHUKAa OCHOBHBIX BUJIOB JICITCIIBHOCTH 00 YyJarOITUXCS

Yyacte B AWCKyccHH O poid (U3MKKM M aCTPOHOMHUHU B Pa3IUYHBIX cdepax
JESITETbHOCTH YEJI0OBEKa.

[lonroToBKa coOOmIeHNT O MecTe (U3NYECKONW KapTUHBI MHpa B PSAy
COBPEMEHHBIX MPEICTABICHUN O IPUPOJIE.

Breimonnenne yueOHBIX 3a7aHUi, JEMOHCTPUPYIOMIMX OCBOCHHE OCHOBHBIX

MOHATHH, PU3NYECKUX BETUYNH U 3aKOHOB Kypca ¢usuku 10—11 kmaccon

Pe3epBHoe Bpems 3 vaca

Hroro 68 yacos

6. CAHACTEMA OHEHKHU JOCTUXXEHUSA OBYUYAIOLIUMUCS
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INJIAHUPYEMBIX PE3YJIBbTATOB OCBOEHUSI OBPA3OBATEJIbBHBIX
IMPOTPAMM HA YPOBHE CPEJHEI'O OBIHIET'O OBPA3OBAHMU S
YUYEBHBIN IPEJMET «®U3UKA»

B  cootBerctBHM ¢ TpeOoBaHHMSIMH  (pemepaNbHBIX — TOCYAapCTBEHHBIX
0o0pa3oBaTeIbHBIX CTAaHAAPTOB CPEIHEr0 00IIero oOpa3oBaHUs OlEHKA y4eOHBIX
JTOCTIDKEHUW 1O (PU3MKE, KaK W 1O JIPYyrUM YYEOHBIM TpeaMeTaM, peaau3yeT
CUCTEMHO- JIESATEIbHOCTHBIN, YPOBHEBBIN M KOMIUICKCHBINA ITOAXO/IBI.
[TnarupyemMble pe3yJIbTaThl 10 (PU3MKE MOKHO 00 TUHUTE B HECKOJIBKO IPYIIIL:

1) 0coeHue  NOHAMUNHO20  annapama  (UCIOJb30BaHUE  MOHATHIA,
pacrno3HaBaHUE SBJICHUH, ONTUCAHWE SBJICHUH MPHU MOMOIIN (PU3NYCCKUX BEIIMUMH,
UCII0JIb30BaHKE 3aKOHOB IS XapaKTEPUCTUKHU MIPOIIECCOB, paboTa C MOJICISAMU);

2) gdopmuposanue memooonocuueckux ymenuii (OCBOGHHE METOJIOB
HAYYHOTO IMO3HAHHUS, TIPOBEJCHUE ONBITOB MO HAOJIOICHUIO (PU3MUCCKUX SIBJICHUH,
NPOBEJICHNE TPSIMBIX M KOCBEHHBIX H3MEpPEHUM, HUCCIIEIOBAHUN 3aBHUCHUMOCTEH
¢u3nuecknx BeTUYHMH, COOJIIOIEHHE MpaBuil Oe30MacHOro Tpyda mpu padore c
J1a00paTOPHBIM 000PYI0BAHUEM );

3) peuleHue  KAyeCmeeHHbIX U pacyemuvlx 3aday  (OObSICHEHHE
SBJIICHUN W TIPOLIECCOB, MPUMEHEHHE TEOPETUYECKOTO MaTepuana sl perieHHs
3a7a4);

4) NOHUMAHUe NPUKIAOHO20 3HAYEHUS NOJNYYEHHbIX 3Hauul (yMEHUs
MPUBOJIUTH TPUMEPHl MPAKTUYECKOTO MCIOJIB30BaHUS (U3MUECKUX 3HAHUA B
MOBCEAHEBHON JKW3HHW, XapaKTEPU30BaTh TMPUHIMIBI JCHUCTBUS HM3YUYCHHBIX
npuOOpoOB, TEXHUYECKUX YCTPOMCTB M  TEXHOJOTHYECKUX  MPOIIECCOB,
pacno3HaBaTh (PU3MUYECKHUE SBJICHUS B OKPYXKAIOUIEH )KU3HN);

5) yMmeHue pabomamsv ¢ uHpopmayueu  Gu3UYECKO2O0  COOePIHCAHUI
(KpUTHYECKHN aHATM3UPOBATH HHPOPMAIIHIO, TIOTYYAEMYIO U3 Pa3HbIX HCTOYHUKOB,
bopMynHpOBaTH U APTYMEHTUPOBATH COOCTBEHHYIO MO3HUIIUIO).

Yuureno Ha OCHOBaHMM npemioxkeHHoro B @OPII mepeuns mnpeameTHbIX
pEe3yNbTaTOB  HEOOXOAMMO  C(HOPMHUPOBATH  TEMATHUYECKHE  IIAHUPYEMEIE

pPEe3yabTaThl JIA KEI)KI[OfI TEMblI M BHYTPH KaxXXJ0ro pe3ylibTara COCTaBHUTDH
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nepeyeHb yMEHUH, (QOpPMHUpPOBAHHE KOTOPHIX B COBOKYMHOCTH OOecreYrBaeT
JOCTUKEHUE TUIaHUPYEMOTO pe3yibTaTa U CIYy>KUT OCHOBOM JUIsl mo100pa 3aJaHui
OIICHOYHBIX TIPOLIEAYP.

Buabl BHYTPHIIIKOJIBHOT0 OIl€HUBAHUS

Ha Bcex ypoBHsx o00mero oOpa3oBaHUsi BBIACISIOT JABE OOJBIIME TPYIIIBI
OIICHUBAaHMS: BHYTpeHHee (BHYTPHUIIKOJILHOE) OIIEHMBAaHUE W  BHEIIHEE
ollcHMBaHWE  (FOCYyJapCTBEHHAs  WTOTrOBasi  aTTECTallusl,  BCEPOCCHICKUE
IpPOBEpPOUYHbIE  PabOThl, MOHHUTOPUHIOBBIE  HCCJIENOBaHUS  (PeaepaibHOrO,
PErHOHAIBHOTO YPOBHEH).

BryTpuiikonbHOE OICHWBAaHUE TpEIHA3HAYAeTCS JJIsi OpraHu3alluu Ipoliecca
0o0y4eHUs B KJIacce MO YYCOHBIM IIPEeAMETaM U PETyJIUPYETCS JIOKATbHBIMU aKTaMU
o0Opa3oBaTeIbHON OpraHu3aluy.

K Bumam BHYTPUIIKOJIBHOTO OIICHUBAHHUS MPEJAMETHBIX PE3yJIbTATOB OCBOCHHS
o0pa3oBaTeIbHBIX TPOTPAMM OTHOCSITCS:

— CTapToBas AMArHOCTHKA, HANpaBJieHHas Ha OLEHKY OO0IIed rOTOBHOCTHU
oOy4aronierocsi K 00y4eHuIo Ha JaHHOM YpPOBHE 00pa30BaHUS;

— TEKyIllee OILIEHWBAHHE, OTpaKarollee HHANBUAYATbHOE MPOABUKCHUE
00ydJaroIerocsi B OCBOCHHH MPOrpaMMbl y4eOHOTO TIPEeIMETa;

— TEMaTUYECKOE OIICHMBAaHME, HANPABICHHOE HAa BBIABICHHE U OLCHKY
JOCTXKEHUsI 00pa30BaTEIbHBIX PE3YIHTATOB, CBA3AHHBIX C M3yUYEHHUEM OTICIBHBIX
TeM 00pa3oBaTeIHLHON MPOTPAMMBI;

— NPOMEXYTOYHOE  OIEHWBAHME IO MTOTaM H3yYeHUsS KPYIHBIX
0JI0KOB oOpa3oBaTenbHOI POTrPaMMBbl, BKJIIOYAIOILIEH HECKOJIBbKO
TEM, WIH 110 (POPMHUPOBAHUIO KOMIUIEKCHOTO OJI0OKa yU4eOHBIX JEHCTBUN;

— UTOTOBOE OIIEHWBAaHUE PE3YJIbTATOB OCBOCHUS 0O0pa30BaTEIbHOU
MpOrpaMMbl 3a y4€OHBIHN TO/I.

OnHa U3 CyIIECTBEHHBIX 3aJad TEKYIIero M TEMAaTHYEeCKOTO KOHTPOJS —
MOATOTOBKA O0YYaIOMIMXCS K MIPOMEKYTOUYHON U UTOTOBOM OIIEHKE (32 4ETBEPTh,
MOJIyroAne, B KOHIE YuyeOHOro roaa). B [aHHBIX peKOMEHJAUUAX peyb

HUACT O TCKYIICM OLICHUBAHWHU.
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Texyuiee oneHnBanue

Texymass ~ oleHKa  BKJIIOYAeT  MEPUOJUYECKHE  MPOUEAYpbl  OICHKH
WHJMBUAYabHOTO TPOJBIDKCHUS OOYYalolIerocs B OCBOCHUU IPOTPaMMBbI
y4eOHOro mpeaMeTa «Duszukar. Pesynpratsl TEeKyLIen OLICHKH
SIBJISTEOTCSI OCHOBOM JJii MHAMBUAYaIU3alMK yd4eOHOro mpouecca. Texyias
OIICHKa MOXET OBITh (POPMHUPYIONICH, MOIIEPKUBAIOIICH U HAIpPABISIONMICH
ycuiiig 00ydYaronierocsi, BKJIIOYaroen ero B CaMOCTOSITENIbHYIO
OIICHOYHYO NeSATeNbHOCTh, M JMArHOCTHYECKOM,  CIoCOOCTBYIOLIEH
BBISIBIGHUIO M OCO3HAHHMIO  yUYHUTEJIeM M OOYy4YaroIIMMCS CYIIECTBYIOIIHUX
npoOieM B oOydeHuu. Tekylee OIICHWBAHHE MOXKET MPOBOJIUTHCS Ha KaKIOM
YpOKE M BBISBIATH JOCTHXKCHHS OTHIEIBHBIX 00YUaAIOIMMXCS B MPOIECCE U3YUCHUSI
y4eOHOro MaTepuarna.

B Ttekymiell oleHKe HCHOJB3YIOTCS pa3iuvHbie (OpPMbI U METOMABI MPOBEPKHU
(ycTHBIE M TMCHbMEHHBIE OMPOCHI HA YPOKaX, KPATKOBPEMEHHbBIE CAMOCTOSITEIbHbBIE
paboThI, TOMalTHuE paboTHI, WHJVBH1yaJbHbIE U IpyIIIOBbIE
NPOEKTHBIE U HCCJENI0BAaTENIbCKUE PAOOThI, CaMO- U B3aMMOOIICHKA, peduieKcus,
OLICHOYHBIC JIUCTHI W JIPyTHME) C Yy4E€TOM OCOOEHHOCTEW Y4eOHOro MpeameTa
«Du3rKa» U METOIMKH ITPENOAABAHUS, PEATM3YEMON YUUTEIIEM.

Jlist yCTaHOBIIGHHUS YPOBHS OCBOCHUS OOYYAIOUIUMHUCSA KaXKIO0M TeMbl Kypca
MPOBOJUTCS TeMaTUYECKasl TMarHoCTUKa (OIIEHKa).

JlmarHoctuka — cmocod TONydeHHS M3MEpPAEMBIX ToKa3zaTelned oOydeHus,
o0OecreunBaOmX OOBEKTUBHOE W BCECTOPOHHEE U3YYCHHE YCIOBUU W
pe3yabTaTOB y4eOHOro IIporecca, Ccrmoco0 TPOSCHEHUS BCEX H3MCHCHH,

KOTOPBIC IIPOUCXOOAT B IIO3HABATCIIBHOM IIPOLCCCC.

OueHnBaHue YCTHOIO ONpoca
B OPII mo yueOHoMy mnpeamery «Du3nka» NEPEUHUCICHbl BCE MPEIMETHBIC
pe3yJIbTaThlI, KOTOPBIE JTOJ>KHBI OBITH OCBOCHBI 51 KOTOpPBIE

BBIHOCSATCSI HAa TEMATUUYCCKMHA W MTOTOBBIM KOHTpPOJIb, B TOM YHCJIC MW Ha
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rOCYy/IapCTBEHHYIO UTOTOBYIO aTTECTALIHIO.

Hcnonb3oBaHuEe HayYHBIX TOHSTHM, W3YYEHHBIX (PU3NYECKUX BEIUYHMH U
3aKOHOB OIICHMBAETCS B TMPOLECCE ONUCAHUS U XapaKTEPUCTHUKU CBOMCTB Tell
u pusnyeckux siBneHud. B pamkax Tekyiieill mpoBepKU 11eecoo0pa3Ho ISl BCEX
BHOBb BBOJIUMBIX (POPMYII U 3aKOHOB OOpalllaTh BHUMAaHHE HA:

— NOHMMaHUEe (PU3UYECKOIO CMbICHA MCHOJb3YEMBIX BEJIMYUH, MX
0003HayYeHUs U €AUHULBI PU3NYECKUX BEITUYUH;

— NOHMMAaHHUE CJIOBECHOW (POPMYIMPOBKH 3aKOHA, CYTH 3aKOHOMEPHOCTH,
BBIpaYKEHHOH (HOPMYIION;

— 3HaHHE MATEMaTUYECKOTO BBIPAXKEHUS 3aKOHA, (POPMYII, CBSA3BIBAIOIINX
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

— YMEHHE CTPOUTh TpaduKy U3YYEHHBIX 3aBUCUMOCTEH (U3MUYECKUX
BeJIMYMH. B pamMkax yCTHOro ompoca B MpaKTUKE Y4UTeNlsd (QU3UKH IIHPOKO
PUMEHSIOTCS

«KapTOYKW» (PU3UUECKON BETUUHHBI, PU3NYECKOTO 3aKOHA, (PU3UUYecKoro npudbopa
WIK YCTPOMCTBA W T.H., KOTOpBIE SIBISIOTCS UIsi OOYYarolIerocsi CBOEro poja
UHCTPYKIMEH (TUI1aHOM) JJIsl MIOCTPOEHUS TTOJTHOTO OTBETA.

Ilpumepwbl kpumepues oyeHUBAHUs YCMHBIX ONPOCO8

3anaHne KpHTepnn AJIFd ONCHUBAHHUA ITOJHOTHI OTBETA

Onucarp 1o tuanyl) Kakoe cBOMCTBO Ten WM SIBIEHUI XapaKTEpU3YET TaHHAs
busznueckyro BeJIMYuHA?

BEJIIMYNHY 2) Omnpenenenne PU3NIECKON BEITUUNHBL

3) ®opmyna  CBA3M  JaHHOW  BENWYUHBI  (Tpaduku
3aBUCUMOCTEN ).

4) EnvHUIBI BETWYHUHBI B MEXKIYHAPOAHOM CUCTEME €IMHULL.

5) IIpuGop/criocoObI M3MEPEHUST BETMIUHBI

Onucate 1o Ttuiany|l) CroBecHas popMyIHpPOBKA 3aKOHA.
bu3nueckuii 3akoH  2) MaremaTrueckoe BhIpaKeHUE 3aKOHA.

3) HazBanue W eIWHUIIBI HM3MEPEHUST BCEX BEJIMYUH,
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BXOJIAILIUX B 3aKOH.
4) ONBIThL, MOATBEPKIAAOLINE CIIPABEMINBOCTD 3aKOHA.
5) IlpuMepsl IpUMEHEHUs 3aKOHA HA MPAKTUKE.

6) YcioBus (rpaHullbl) IPUMEHUMOCTH 3aKOHA

Omnwucate no tmany(l) Llens onbita.

(duznueckuit 2) Cxema ombITa.
(ucTopuveckuil) 3) YcnoBusi, Npu KOTOPBIX OCYIIECTBISAETCS OMBIT.
OTIBIT 4) XoJ ombITa.

5) PesynbTatr ombiTa (€r0 MHTEPIPETALIHS)

Omnucate no tmany|l) Ha3nauenue ycTpoiicTsa.
dusznueckuit mpubdop/2) Cxema yctpoiicTsa.
YCTPOUCTBO 3) IlpuHIMI AElCTBUS YCTPOMCTBA.

4) IIpaBuia noib30BaHUS YCTPOWCTBOM U €r0 IPUMEHEHNE

Kpurepuem oreHkun W TmepeBojia B OTMETKY YCTHOTO OTBETa MOXKET CIIYXKHUThb
HaJIU4Ke ¥ TPABUIBHOCTD ATHUX DJIEMEHTOB, 0003HAYCHHBIX B IUIAHE.

Otmetrka «5» BBICTABISETCS 3a BEPHOE TMPEICTABICHHE BCEX DIIEMEHTOB,
BXOJISIIIIMX B TUTAH OTBETA.

OTMmeTKa «4» BBICTABIAETCS, COOTBETCTBEHHO, IPH HAJIWYUHW HETOYHOCTH B
OJIHOM M3 DJIEMEHTOB OTBETA WJIM MPU OTCYTCTBUU OJHOTO U3 DJIEMEHTOB.

HwxHsis rpanniia 0TMeTKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO
npejcTaBieHo He MmeHee 60% 3JIEMEeHTOB OT TTOJIHOTO OTBETA.

OTMeTKa «2» BBICTABIACTCS, €CIM OOYYAIOIIUICA HE pPacKphIBaeT OCHOBHOE
cojepkanne Mmatepuana (mpenacraBieHo MeHee 60% 3JI€MEHTOB OT IOJHOTO
OTBETA).

AHaJIOTUYHBIC  KPUTEPHUH  MOXKHO  HCIOJB30BaTh  JUI  OIICHUBaHMS
KpPAaTKOBPEMEHHBIX KOHKPETHBIX IHCBMEHHBIX 3aJaHWid TpH  OpraHU3aIldd
paboThl C MaTepHaIOM y4eOHUKA.

OueHuBaHHe MUCHLMEHHOI0 ONMPOCa

Ha 0a3e ocBoeHHBIX 3HaHUW (BeJIWYWH, (POpMyJ, 3aKOHOB) IIEIECO0OPA3HO

npCaIOKUTb INIHCBMECHHDBIC 3aJaHusd C KpPpaTKuM OTBETOM Ha
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ONMUCAaHUE U XAPAKTEPUCTHKY CBOWCTB Tes M (pu3nyecKHUX siBJeHMid. Takux
3a/1aHU 0A30BOr0 U MOBBIIIEHHOTO YPOBHEN CIOKHOCTH B UMEIOIIEMCS apceHalie
TUJAKTUYECKUX CPEJICTB IOCTATOYHO MHOTO (3aJaHusl ¢ KPATKUM OTBETOM B BHUJIE
nudpbel WM YWclia, HA  MHOXKECTBEHHBIH  BbIOOp, HAa  COOTBETCTBHUE
AJIEMEHTOB JBYX MHOXECTB, Ha 3alojJHEHUWEe mporyckoB). Hauboinee
paclpoOCTpaHEHHBIMU  SIBJISIIOTCS  3aJlaHUsl HA BBIYMCICHUE BEJIWYUHBI B
Pa3IUUHBIX CUTYaIMAX, KOTOPHIE MPOBEPSIOT YMEHHUSI MCIIOIB30BaTh Pa3JIMUHbIC
(hopMyJIbI ¥ 3aKOHBI B CTAHJAPTHBIX YUYECOHBIX CUTYaIIUSIX.

B kadectBe cienyromiero mara Y4YuTell0 HeoOXOJuMO TMoa00paTh 3ajaHwus,
MOCTPOCHHBIC HA KOHTEKCTE KM3HEHHOU CUTyaruu. PeKoMeH1yeTCsl MCTI0JIb30BaTh
KOHTEKCTHBIE 3aJaHus 1Mo padoTe ¢ rpadukoM, TabIuLEed WIM CXeMOW, KOTOphIE
napajuielbHO C TPEIMETHBIMU YMEHHSIMH TpeanojaraiorT (GopMupoBaHue u
OIICHKY YyHHMBEpCaJdbHbIX  y4eOHBIX gedctBuii (YVYJ]) mno pabore ¢
uHOpMalMe: YTeHHE W MTOHUMAaHHE uHpopManu (Hammpumep,
HAaxXOXXJICHWE 3HAYCHHWH  BEJIWYHWH 10 TpaduKy), TOHUMAHUE U MUHTEPIPETAIIHS
uHbopMalu (HaIpUMEpP, COOTHECEHHE YYAacCTKOB TpaduKoB C (PUINYECKUMHU
nporeccaMu, KOTOPhIE OHHM OTPAXKAIOT, OINpPEJCICHHE XapaKTepa H3MEHEHUS
BEJIMYMH Ha OTJEJBbHBIX ydacTkax rpaduka, mpeoOpazoBaHue HH(pOpMAIUU W3
TaOMuIel B TpaduK WM T. J.) U NpUMEHeHHe rpadudeckorl uHbOpMalUK B
U3MECHECHHOM WJIM HOBOW cuTyanuu. [JIi OUECHUBAHUS YMEHUW  BBINOJHATH
3aJlaHds Ha ONUCAaHWE W  XapaKTePUCTUKY CBOMCTB Tel M (PU3MUECKHUX
SBJIICHUN 11eJ1ecCO00pa3HO MPOBOJUTH KPATKOBPEMEHHBIC MPOBEPOUYHBIE TECTOBBIC
paboThl, coaepkame 0a30BOTO W TOBBIIIEHHOTO YPOBHEW CIIOKHOCTH.
KonnuectBo 3amanuii B paboTe 3aBUCUT OT THUIA BKJIIOUEHHBIX 3aJaHUM U OT
BPEMEHH, OTBOJMMOMY Ha BBINOJHEHHE TecTa. Hampumep, mis pabotbl Ha 15
MHUHYT 3TO MOTYT ObIThb 3—4 3amaHusi 0a30BOTO YPOBHS CJOKHOCTH C KPaTKUM
OTBETOM B BHUJE 4YHWCIA WU Ha COOTBETCTBUE u 2 3a/1aHus
MOBBIIIEHHOTO  YPOBHS  CJIOKHOCTH HAa MHOYKECTBEHHBIN BBIOOP.

[IpumepHnass mkana mnepeBoja Oamia B OTMETKY  (pa3palatbiBaeTcs B

00pa3oBaTeIbHON OpraHU3aIun):
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HIOKHUI TIOPOI OTMETKH «9» COOTBETCTBYET nonydeHutro He wmeHee 80% ot
MaKCHMaJILHO BO3MOKHOT'0O Oaa;

HIOKHUI TIOPOr OTMETKH «4» COOTBETCTBYET MoiydeHuto He wmeHee 60% ot
MaKCHMaJILHO BO3MOKHOT'0O Oaa;

HIOKHUM ~ TOpOr  IIKOJBbHOM  OTMeTKH  «3»  ompejaenserca  0amioM,
COOTBETCTBYIOLIMM BBIMOJIHEHUIO 3aaHUIl 0230BOI0 YPOBHS CIOKHOCTH HE MEHEe
yeMm Ha 60%:;

OTMeTKA «2» COOTBETCTBYET BBLINOJIHEHUIO MeHee ueM 60% 3amanuii 6a30BOrO
YPOBHSI CJIOKHOCTH.

OmauM W3 BaXHEUIIUX PE3ylbTaTOB OOyueHMs] (HU3UKE SBISICTCS pelleHne
Ka4yeCTBEHHBIX M PACUETHBIX 3a/1a4.

Pemienust kauecTBEeHHBIX 3a]1a4 MPECTABISIOT COOO0M pacCyKIeHUs, COCTOSIINE U3
psAla  CBSI3aHHBIX JIPyr C JAPYTOM  TNPUYUHHO-CJICJACTBEHHBIMH  CBSI3SIMU
YTBEPKACHUN, KOTOpbIE TMOIAKPEIUIAIOTCS CChUIKAMM Ha CBOICTBA SIBJICHUI,
dopMynbl U 3aKkoHBI. PemieHue pacyeTHbIX 3aad — TaKKe 3aIlUCh JIOTHYECKH
CBSI3aHHBIX YTBEPXJACHHM, HO MPEJCTaBICHHBIX B BUAE (POpMys, MaTeMaTHUECKUX
peoOpa3oBaHUN U BBIUYHMCIIECHUM.

Kpurepun oleHUBaHUS Kauecm@eHHwvlX 3alad  JOJKHBI  0a3UpOBAThCS Ha
BBIJICJICHUU CIEAYIOIINX 3JIEMEHTOB PEIICHUS:

1) 000CHOBaHME OTBETa, COCTOAINIEE W3 HECKOJNbKHX JIOTHUYECKHX
[IaroB C yKa3aHWEM Ha CBOWCTBAa SBJICHUH, (OPMYJBl WU 3aKOHBI, KOTOpHIC
MOATBEPKAAIOT BHICKA3aHHOE YTBEPKJICHHUE;

2) yKa3aHWe Ha CBOWCTBa SIBICHUN, (HOPMYJIBI WM 3aKOHBI, KOTOPBIC
MOATBEPKAAIOT BHICKA3aHHOE YTBEPIKJICHHUE;

3) OTBET Ha MOCTABJIEHHBIN B 33/1aue BOIPOC.

[Tockonbky mONMHOE OOBSCHEHHWE TMPEANnojaraeT IOCTPOCHHE HE MeHee 2—3
JOTUYECKHUX IIAaroB ¢ OMOPOW Ha HE MEeHee 2—3 M3YYEHHBIX CBOMCTBA (PU3UUECKHUX
ABJICHUN,  (PU3MYECKUX  3aKOHOB  WMJIM  3aKOHOMEPHOCTEH, TO  mOpH
OLICHUBAHUM 1€JIECOO0Pa3HO BBIJENSATh B PEIICHUH KAueCTBEHHBIX 3ajad

IIOJIHOCTBIO BEPHOC PCIICHUEC, KOTOPOC COLACPIKUT BCC HCO6XOI[I/IMBIG 9JICMCHTBI, 1
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JaCTHYHO BEPHOE pEIICHHE, KOTOPOE OICHUBAETCS MO MPHUHIIUIY BBIYUTAHUS
0aJlJIoB 32 OTCYTCTBYIOIINE HEOOXOAMUMBIE JIEMEHTHI TIOJIHOI'O0 00OCHOBAHUSI.
Kputepuu olnieHMBaHUs pacuemubix 3a7ad OCHOBBIBAIOTCS HA OOIICTIPUHATOM B
METONMKE OOy4YeHHs (U3UKE IUIaHE PEIICHUS pPacdYeTHBIX 3a1ad, KOTOPBIA
BKJTIOUYAET CIEAYIOUINE dTIEMEHTHI:

1) paboTa c ycilOBUEM 3ajauyu: 3amuch «JlaHo», BKIIIOYasl JaHHBIE U3
yCIIOBUS 33/1a4¥ W CIIPABOYHBIC BEJIMUMHBI, HCOOXOUMBIC JIJIs1 PEIICHHMS 3a1a4H;

2) o0ocHOBaHUE (DU3MUECKON MOJENH: MPEICTABICHUE PUCYHKA, €CIH ITO
HEOOXOMMO JIJIi TIOHMMaHHs (DU3UYECKON CHUTyallMd, yKa3aHHE Ha TO, KaKWe
SIBJICHUST WJIM TIPOIECChI PAcCMaTPHUBAIOTCS, KaKWe 3aKOHOMEPHOCTH MOYKHO
UCIIOJIb30BaTh IS PEIICHUS 33J1a4d M YeM MOXKHO MpeHeOpedb, YTOOBI CUTYaIIHS

OTBeYaJIa BEIOPAHHOU MOJICIIH;

3) 3aIUCh BCEX HEOOXOAUMBIX JIJIsI PEIICHUS 3aa49H 3aKOHOB U (hOpMYII;

4) IPOBEJIEHNE MAaTEMaTUYECKUX MPeoOpa3oBaHUN U pacyeTOB, MOITYYCHUE
OTBETA;

5) IPOBEPKa OTBETA OJJHUM U3 BBIOPAHHBIX CIIOCOOOB (HAIIpUMEp, C y4ETOM

IPOBEPKH €IUHUILl U3MEPEHUSI BEJIMYWH).

Pemenue pacueTHoM 3a1a4n OLIEHUBAETCA IO MMCBbMEHHOMY OTBeTy. Kak mpaBuiio,
BCE MYHKTHI, KpOM€ OOOCHOBaHHUS MOJENU, BXOIAT B NMHCbMEHHOE pEIICHHE U
00s13aTeNTbHO TPEOYIOTCS OT 00YyJaIOIMUXCS MPU PEIISHUH JIFOOBIX 3a7a4. A aHau3
YCIIOBUS 3aJladyd, BBIOOP MOJENHM U HEOOXOAMMBIX YpaBHEHUN OOBIYHO
MPOrOBapUBAECTCS TONBKO YCTHO. [Ipy STOM TIpH MOBTOPEHHH OJHOTHUITHBIX
3aJlady  €ro MHOTOKpaTHO HE O3BYyYMBAIOT, HW y OOydYarommxcs He
BbIPa0AThIBACTCS YMEHHE MPOBOJWUTH TOJHBIN aHaMM3 (U3UIECKUX MPOIECCOB
u 000CHOBBIBaTH BBIOOp 3akoHOB u ¢opmyn. Ilosromy mms Tekymero
OIICHUBAHUS I1€JIeCO00Pa3HO M JTOT MYHKT BKJIIOYATHh B MMUCHMEHHBIA OTBET XOTS
ObI B BUJIe HEOOJIBITUX KOMMEHTAPHUEB.

[Ipu olleHWBaHWM MHCHMEHHBIX PEIICHUN PAaCUETHBIX 3a7ad PEKOMEHIYETCS TIO0
BO3MOXHOCTH Ha BCEX dTarax MUCIOJIb30BaTh 000OIICHHBIC KPUTEPHUH OTICHUBAHUS

takux 3amanuii B KMM EI'D (Ha ypoBHe cpeaHero ooOmero ooOpa3oBaHMUs)
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o ¢usuke. Crenyet oOpaTUTh BHUMAHUE, YTO COTJIACHO 00OOIEHHBIM KPUTEPUSIM
I'MA pacdeTHas 3a7a4a HE CUMTAETCS PEIIEHHOM, €CIM OTCYTCTBYET 3aIlUCh BCEX
HEOOXOIUMBIX JUIsl pEIIeHUS 3a]]a4 3aKOHOB U (hOpPMYII.

YPpOBEHDb CIO0XHOCTH pACUETHBIX 3aa4 3aBUCUT OT TOIO, IIPEAINOJIaraeT JIx
pElIeHHe HUCIOJb30BaHUEe (OPMYI U 3aKOHOB M3 OAHOW WM HECKOJBKHX TEM
JAHHOTO pa3jelia, U3 OJHOrO WM JIBYX Pa3[ejoB HIKOJBHOIO Kypca (pU3uKu, OT
VCIIOJIb30BAaHUSA SIBHO WJIM HESBHO 3aJaHHOM Mojenu. s ompeneneHus ypoBHS
c(OpPMHPOBAHHOCTH y OOYyYaIOIIMXCS YMEHUU peniaTh pacueTHble 3ajayd MpH
U3YYEHHH Ka)XJOW TEeMbl PEKOMEHAYETCS MPOBOJIUTH CAMOCTOSITEIbHBIE PaOOTHI,

3alaHuA KOTOpOﬁ BKJIFOYAIOT PACYCTHBIC 3a/1a41 PA3HOI'O YPOBHA CIOKHOCTH.

CamocTosiTeibHBIE PA00TBI MOTYT CITY>XUTh YIOOHBIM UHCTPYMEHTOM TEKYIIETO
OLICHMBAHUS:  PE3YJbTAaThl  BBINOJHEHUS  3aJaHUN  pabOTBl  TMO3BOJIAT
NpoaHaIM3UPOBaTh MJI KaXJ0ro OO0YyYarollerocs TEKYLIUH YpOBEHb OCBOECHMS

TOI'O WJIX UHOTO IPCAMCETHOTI'O PC3yJIbTaTa.

TemaTnuyeckasi KOHTPOJIbHasE padoTa MOXKET OJHOBPEMEHHO BKITIOUYAThH 3aJIaHHS
HAa OIHUCAaHUE W XaPAaKTEPUCTUKY CBOMCTB Tel H (DU3NYECKUX SBJICHUH,
KaueCTBEHHbIE M pacyeTHbIC 3aJa4dl Pa3HOrO0 yPOBHS  CIOXXHOCTH, H
OIICHUBATh MO  COBOKYIMHOCTH YPOBEHb OCBOCHHUS TPYNIBl  IPEAMETHBIX
PE3YIBTATOB HA COJICPKAHUU U3ydaeMOU TEMBI.

[Tpu OLICHUBAaHUU pe3yIbTaTOB BBIIIOJIHEHUSA CaMOCTOSITEILHBIX WIN
TEMAaTHYECKUX PAO0T PEKOMEHAYETCS HCIOIB30BaTh CIACAYIONINE IOIXOJbI MPH
MepeBo/Ie IEPBUYHOTO Oajljia 3a BRIMOJHEHHE pabOThI B OTMETKY:

HIDKHAA TIOPOT OTMETKHM «5» COOTBETCTBYET BBIITOJIHCHUIO BCeH pabOTHI HE
MeHee yeM Ha 80%;

HIDKHAA TIOPOT OTMETKHM «4» COOTBETCTBYET BBIITOJTHCHUIO BCeH pabOTHI He
MeHee yeM Ha 60%;

HIDKHAA TIOpOr OTMeTKHM «3» ompenensercs 0aajaoM, COOTBETCTBYIOIIUM

BBITIOJTHEHUIO 3a/IaHUI 0a30BOT0 YPOBHS CIIOKHOCTH HE MeHee 4eM Ha 60%;
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OTMeTKa «2» COOTBETCTBYET BBINOJHEHHI0 MeHee yeM 60% 3amanuii 6a30BOro

YPOBHSI CJIOKHOCTH.

Kputepuu ouenuBanusi chopMHPOBAHHOCTH METOA0JI0THYECKUX YMEHH

B Onoke mpeaMETHBIX  pe3yJNbTaTOB, CBS3aHHOM €  (OPMUPOBAHUEM
METOJ0JIOTUYECKUX YMEHUH, MOXXHO BBIJICTUTh JBE YaCTH: TEOPETUUECKOE
OCBOCHHME METOJIOB HAyYHOTO MO3HAHUS U (HOPMHPOBAHUE HKCIIEPUMEHTATBHBIX
YMEHUHU.

TeopeTnueckoe oCBOeHHEe METOA0B HAYYHOI0 MO3HAHWSI TIPENoOaraet
dbopMupoBaHUE YMEHUN:

— pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh TPU TTOMOIIH
(bU3UYECKUX METOJIOB;

— (GbopMynHpOBaTh TUIIOTE3Y WM 1IEb OMMCAHHOTO UCCIIEIOBAHUS;

— IUIAHUPOBATH  OMBIT  C  YYETOM  HU3MEPEHHUS  M3MEHSEMbIX
BEJIMYUH U 00€eCTIeUeHHUsI HEU3MEHHOCTH OCTaJIbHBIX TAPAMETPOB;

— BbIOMpATh 000PYAOBAaHUE U U3MEPUTETHLHBIE IPUOOPHI,

— OILICHUBATh MPaBUIILHOCTH MOPSIIKA MPOBECHUS UCCIICIOBAHMS;

— OILICHUBATh JOCTOBEPHOCTH PE3YIHTATOB U3MEPEHHUIA;

— UHTEPIPETUPOBATh PE3YyJIbTaThl OIbBITA, MPEJCTABICHHbIE B BHUJE
TaOIHUIBI WA TPa(UKOB;

— dbopmynrpoBaTh 000CHOBAaHHBIE BBHIBOABI HA OCHOBE IPEICTABICHHBIX
pE3yIbTaTOB.

OueHuMBaHUE JIOCTHXKEHUSI HTOTO peE3yjibTaTa MPOBOJUTCA MPH  IOMOIIH
Pa3ZHOOOPa3HbIX 3a1aHui TEOPETUUYECKOTO XapakTepa, KOTOpBIE
CTPOATCS Ha OINHWCAHUU PA3TUYHBIX HU3MEPEHUN U OmnbITOB. Jliig mpoBepku
OCBOCHHUS TEOPETUYCCKUX 3HAHUN 00 IMIUPHUUECCKIX METOJIaX HAYYHOTO TTO3HAHUS
pPEKOMEHyeTCsl B TEKYyIIee OIICHUBAHUE W TEMATHYECKHE MPOBEPOUYHBIC PAOOTHI
BKJIIOYaTh OJOKM 3aJaHvii U3 OaHKOB MO OILEHKE ECTEeCTBEHHO-HAYyUYHOU
rpaMOTHOCTU. B JaHHOM ciyyae cielyeT OTOMpaTh Te OJOKM 3aJaHuid (Wiu

IPYIIbl 33JaHUi U3 OJIOKOB), KOTOPbIE OPUEHTUPOBAHBI HA MPOBEPKY MOHUMAHUS
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OCOOCHHOCTEHM €CTECTBEHHO-HAYYHOTO  MCCJIEAOBaHUA.  3aJaHus B ITHX
0aHKax CTPOSATCSA HA CHUTyallMsIX JKU3HEHHOrO XapakTepa, HE MOBTOPSIOT
Marepuai yueOHMKAa W TO3BOJSAIOT  OLEHUTh  C(HOPMHUPOBAHHOCTH
COOTBETCTBYIOIIMX YMEHUH Ha YpOBHE TMEpeHOca 3HAHUM B HE3HAKOMYIO
cutyauuto. st onieHuBaHUS cPOPMUPOBAHHOCTHU

YMEHUI BBINOJNHATH 3a/laHUs Ha TEOPETHYECKOE OCBOEHHWE METOJ0B HAay4YHOIO
NO3HAHUS LEJIECO00Pa3HO MPOBOAUTH KPATKOBPEMEHHBIE MPOBEPOUYHBIE TECTOBbIE
paboThl, coaepkalue 3ajaHus 0a30BOrO U IMOBBIIMIEHHOIO YPOBHEHW CII0XKHOCTH.
KonuuectBo 3amanuii B paboTe 3aBUCUT OT THUIA BKIIOUEHHBIX 3aJlaHUl, o0bemMa
KOHTEKCTa U BPEMEHHU, OTBOJUMOMY Ha BBITIOJIHEHHE PAOOTHI.

[Ipumepnass mkama mnepeBoja Oamia B OTMETKY  (pa3palaThiBacTcs B
o0Opa3oBaTeIbHOM OpraHu3allum):

HIOKHUM TIOpOT OTMETKHM «5» COOTBETCTBYeT moisiyueHuto He wmenee 80% or
MaKCHMaJIbHO BO3MOXKHOTO 0asuia;

HIDKHUM TIOpOT OTMETKHM «4» COOTBETCTBYET MoiiyueHuto He Menee 60% or
MaKCHMaJIbHO BO3MOKHOTO 0asuia;

HIOKHUW ~ TIOpOT  IIKOJIBHOHW  OTMETKH  «3»  ompenenserca  Oamiom,
COOTBETCTBYIOIIIUM BBIMOJIHEHUIO 3aJaHUil 0230BOTO YPOBHS CJIOKHOCTH HE MEHEE
yeMm Ha 60%:;

OTMeTKAa «2» COOTBETCTBYET BBLINOJHCHHIO MeHee yeM 60% 3amaHuii 6a30BOTO

YPOBHS CJIOKHOCTH.

[lpu  w3ydenun  u3uku  0coOyr  poib  HWrpaloT  JadopaTopHble U
NpaKkTH4YecKHe PpadoThbl, BBINOJHSIEMble Ha peajbHOM O000PYAOBAHHH.
[Ipenmetnbie  pe3ynbTaThl 1m0  ¢u3UMKe B 4Yacth  (popMupoBaHHS
OKCIIEPUMEHTATBHBIX YMEHUW TMPEayCMaTPUBAIOT OCBOCHHE OO0yYaIOIIUMHUCS
000OIIIEHHBIX TIPE/ICTABICHUN 00 HMCIOJIB30BAaHUM METOJIOB HAYYHOTO MO3HAHUS B
CaMOCTOSITEIIEHOM JIeATETHHOCTH:

— HAOJIOZICHUE SIBJICHWA ¥ TIOCTAHOBKA OIBITOB 1O OOHAPYKCHHIO

(GaKkTOpOB, BIUAIONIMX HA TPOTEKAHUE TAHHOTO (PU3UYECKOTO SABJICHUS/TPOLIECCa;
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— MPOBEJICHUE PSMBIX U KOCBEHHBIX U3MEPEHUH;

— UCCJIEIOBAHUE 3aBUCUMOCTH OJHOM  (PU3WYECKOHM BEJIUYUHBI OT
JIPYroil ¢ MpejCcTaBIEHUEM Pe3yJIbTaTOB B BHUJIE rpaduKka Ui TaOIHIbI;

— IPOBEPKA 3aJIaHHBIX MPEANOI0KEHUN (TIPsIMbIe U3MEPEHUST (PU3NUECKUX
BEJINYMH U CPABHEHUE 3a/IaHHBIX COOTHOILICHUN MEXIY HUMM ).

Bo rmaBy yrima craBUTCS OCBOEHHME OOYYaIOUIMMHCS OOOOIIEHHBIX IJIAHOB
OpOBEJECHUS  MCCIEIOBAHUSA:  TOCTAHOBKA  LEIM  HKCIEPUMEHTAIBHOTO
UCCJIeIOBAaHMUs; BHIOOp criocoba M3MEepeHusi, aJieKBaTHOrO MOCTaBIEHHOU 3aaaue;
ONpeJieieHHe  JOCTOBEPHOCTUM  IMOJYYEHHOTO  pe3ylbTaTa Ha  OCHOBAHHUH
MIPOCTEUIIINX METOJOB OIIEHKH TOTPEITHOCTEN U3MEPEHUH.

B ydeOHOM mpoliecce OIleHMBAaHUE BBIMOJHEHUS OOYyYarolmIMMUCS J1ab0paTOpHBIX
paboT CKIIAJbIBACTCS U3 ABYX COCTABIISIIOIIUX:

— COOCTBEHHBIX HAOIIOACHUI YUUTEINS 32 XOJIOM pabOThI;

— IPOBEPKH 3aMOJTHEHUSI TUCBMEHHOTO OTYETa O JJabopaTopHoii padoTe.

B pamkax HaOmroneHust 3a XOJOM palOThl OLIEHUBAIOTCS IMPOLIEIYPHbIE YMEHHS:
cOOpKka HSKCHEPUMEHTATIbHOW YCTAaHOBKH, COOJIOJEHHE IUJlaHA MPOBEACHUS
MU3MEPEHUs ONBITA, MPABUILHOCTH CHATHS MOKa3aHUI M3MEPUTEIBHBIX MPUOOPOB,
cobOmoicHUe TIpaBU  Oe3omacHoOro Tpyda Impu padbore ¢ J1abopaTOPHBIM
obopynoBanueM. [Ipu GpoHTaTLHOM BBIMOJHEHHUH JIAOOPATOPHON PaOOTHI YUUTEIh
MOKeT (PMKCUPOBATh HEOYETHl B JIEATEILHOCTH OOYYAIOIINXCS, KOTOPBIC 3aTEM
BIUSIIOT Ha OIEHKY paboThl. KpoMe 3THX MpeaMeTHBIX YMEHUH IeIecoo0pa3Ho
MPOBOJUTh  OIEHKY PETryISTUBHBIX YHUBEPCAIBHBIX yUEOHBIX JIEHCTBHIA
(mmanupoBaHue pabOTHI, CIENOBAHUE IJIAHY W KOPPEKUUs ACHUCTBUUA U T. II.), a
TaKkKe KOMMYHUKATHBHBIX YMEHUW B YaCTH MEXKJIMYHOCTHOTO OOIICHUS,
MMOCKOJIbKY JIa0OpaTOpHbIE PabOThI, KaK MPaBWIJIO, BBHIMIOJTHSIIOTCS B Mapax. 371eCh
MO>XHO 0OpamiaTh BHUMaHHE Ha OCOOCHHOCTH BO3HUKHOBEHWsI KOH(DIMKTOB U HX
paspelnieHre, KOppeKTHOCTh OOIIEHUST 00y4aroIIUXCcs IPYT C APYTrOM.

B nuceMeHHOM OTYe€Te OCHOBHBIE JJIEMEHTHI OLICHMBAHHUS — ATO PUCYHOK WIIU
OMKMCaHUE PKCIEPUMEHTAIbHOW YCTAHOBKH, 3alIUCh MPSIMBIX U3MEPEHUH C y4eTOM

a0COJIIOTHOM MOTPEIIHOCTH, TrpaduK, €clidi OH NPEeAyCMOTPEH XapaKTepoM
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paboThl, U (QOpMYTUPOBKA BBIBOAA MO pe3yibTaTaM OMBITOB. Takum 00pa3om,
UTOTOBasi OTMETKAa 3a BBIMIOJIHEHUE JAOOPATOPHOUW pabOThl CKIAJbIBACTCA U3
pe3yJIbTaTOB HAOMIOACHHUM 3a MPOLIECCOM €€ BBIMOIHEHUS, a TakKe OLIEHKH
MUCBbMEHHOTO OTYeTa, B KOTOPOM [IOJDKHBI OBITh MPEJCTABICHBl JIAHHBIC
M3MEPEHUH U CIeJaHbl BHIBOJIBI.

Kpurepun onieHrBanusi TUCbMEHHOTO OTYeTa (OPMYIUPYIOTCS YUUTEIIEM CTPOTO B
COOTBETCTBHUHU c npejyiaraeMou WHCTPYKIIUEH 1o BBITIOJTHEHUTO
AKCIEPUMEHTATBLHOTO 3anaHus. l[lpu 3TOM «Oa/IbHBIM BeC» KpUTEpPUATLHOU
MO3UIIMM, CBSI3aHHOM C TPaBUIBHOCTBIO TMPSMBIX HW3MEPEHUM, TOJDKEH OBITh
CYILIECTBEHHO BbINMIe. TakuM 00pa3oM, NpPH OLECHHUBAHUM SKCIEPUMEHTAJIBHBIX
3a/1aHUH, BBITIOJHSIEMBIX Ha PealbHOM 000PYy/I0BaHUH, OCHOBHOM aKIICHT JeIaeTCs
Ha (HOPMHUPOBAHNE YMEHHUS TPOBOJIUTH MPSIMbIC U3MEPCHHUS.

[Ipu olieHMBaHUU BBHITIONHEHUS SKCIEPUMEHTAIBHBIX 3aJlaHMil Ha TPOBEJICHUE
KOCBEHHBIX H3MEPEHHM U HCCJIEeJOBAHHME 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH
1esecoo0pasHo ucmnoiib3oBaTh 0000meHHbie kpuTepun KM EI'D no dusuke.
KpuTtepun oueHuBaHus MPOEKTHON M UCCJIEA0BATEIbCKOMN AeATeJbHOCTH
[Iporpamma pa3BUTHS YHUBEPCAIBHBIX YYEOHBIX JEHWCTBHM JIOJDKHA OBITh
HampaBJieHa B TOM 4HClIe Ha (OpPMHUpPOBAHHWE Yy OOYYAIOIIUXCS CHUCTEMHBIX
NpPEICTaBICHUH W OMbITa TPUMEHEHUS METOJOB, TEXHOJOrud u  Gdopm
OpraHu3allid TPOEKTHOM W Yy4eOHO-UCCIEeNOBATEIbCKON NEATETbHOCTH IS
JTOCTH>KEHUS TPAKTUKO- OPUEHTUPOBAHHBIX PE3yJbTaTOB 00OpPa30BAHUSI.
Bo3moxkHass cuctemMa  OUEHUBAHUA  (YUUTENEM  WIM  4YWIEHAMH  JKIOpH)
HHAUBHAYAJIBbHOIO  TPOEKTa WM  MCCIENOBaHUS  TMpeACTaBlI€HA B
tabnune (0 — nesTenbHOCTh OLIEHEHA HEYIOBJIETBOPUTENBHO; | — JNeATEeNbHOCTD

OLCHUBACTCA KAaK 4YaCTHUYHO BBIIIOJIHCHHAA, 2 — ACATCIBHOCTh OLCHHMBACTCSA KakK

BBITIOJTHEHHAS ).
/leATeIbHOCTD, MOAJIeKALIAS OLCHKE baJibl
[TocTaHOBKa TPOOJIEMBI, €€ aKTyaJIbHOCTh, 00OCHOBAaHHE 0-2

Be1i0op ajeKkBaTHBIX CIMOCOOOB BBITIONHEHHUsS] TpoekTa (mpoBeacHus0—2
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MCCIICTOBAHMS )

CootBeTcTBHE BBIOpaHHON (POPMBI KOHEYHOI'O MPOJYKTa Mpodieme

(1enu uccneaoBaHms)

0-2

TeMOU MpoeKTa (MCCaea0BaHMs)

CteneHb pacKpbITUs MpoOJIeMbl B COOTBETCTBUM C ormpeneaeHHon 02

[MPUHATOTO PCUHICHUSA (O6OCHOBaHHOCTB BBIBOJOB B COOTBCTCTBHUH C

MCII0JIb3yeMoi nHpopMalrei)

Vcnonb30BaHNE MMEIOIIUXCS (PU3NYECKUX 3HAHUM W CcIOCOOOB 0-2
NENUCTBUS B COOTBETCTBUHU C TEMOM MpoeKTa U (WUJIM) UCCIeIOBaHUS

[lonck u o06paboTka MHPpOpMaIUK (aJ€KBATHOCTH UH(POPMALIHH, 0-2
[10JIHOTA, pa3HOO0pa3re HCTOUHUKOB)

DopMynMpoBKa BHIBOJOB M (WJIM) OOOCHOBaHUE M peau3alus 0-2

BPCMCHU

[[nanupoBaHWe M yIpaBJIECHUE T[MO3HABATEIIBHOW JIESITEIHHOCTHIO BO(0—2

Odopmienue paboThl  (COOTBETCTBUE TPEOOBAHUAM, 3aJadam

[MPOCKTA UJIN UCCIICAOBAHUA, HAJIMYHUC CCBIJIOK Ha HCTOYHUKH U T. H.)

0-2

U3JI0KEHUE, CIIETOBAHUE BPEMEHHBIM paMKaM U T. 11.)

[IpencraBieHue pe3yabTaToB (CTPYKTYPHPOBAaHHOE U rpamMoTHOe(0—2

pe3ynbrataMm paboThl, HAyYHAs! JOCTOBEPHOCTD)

OTBeThl Ha  BONPOCH  (apryMEHTHPOBAHHOCTh,  COOTBETCTBHED—2

mpoOseMe U CTENEHb €€ peIIeHHs, YIOBICTBOPEHHOCTh PE3YNIBTATOM,

BHITIOJTHEHUE TUIaHA M BPEMEHHBIX paMOK pabOThI, pe3eHTAIs paboTh

CamoorieHka palboTel ©  pe3yiabTaTa (COOTBETCTBHE BBIOpaHHOM0—2

Bcero 24

PGKOMGHI{&HI/II/I II0 BBICTABJICHHUIO OTMCTOK 3a HpOCKTHYIO/I/ICCJ'IGI[OB&TGJ'IBCKYIO

ACATCIBbHOCTD.

OTMeTKa «2» «3» «4» «5»

baier MeHee 6 0aJUIoB 6-11 12-17 18-24
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HabGmionenne 3a XOJOM  BBIMIOJHEHUS T[PYHINOBOI0 TMPOEKTa  TO3BOJISET
JOTIOTHUTENIBHO  BBIICTUTh IS OIICHUBAHUS  aKTUBHOCTH/MHHIIMATHBHOCTH
ydyeHuKa mpu paboTe B TPyNIe Ha BCEX dTamax MPOBEACHHUS MPOEKTa, YMEHUE
paspemath KOH(JIUKTHBIE CHUTyallMd, a TakK)Ke€ CaMOOIIEHKY CBOErO BKJIaja B
paboTy rpymnsbl.

OOpazoBaTenbHass OPTaHU3AINA MOXKET KOHKPETH3UPOBATh KPUTEPUU OIICHUBAHHUS
y4eOHBIX  HWCCIICJOBaHWMA W  MPOEKTOB. Moryr OBITh  HCIOJB30BaHEI
JOTIOTHUTENIBHBIE ~ KPUTEPHH,  Kacarolluecs  JIOCTHKCHHS  TPEIMETHBIX
WIA METalmpeaMETHBIX pe3ylbTaToB oOOydYeHHs B TMpolecce pealu3alun
WCCIICJIOBAHUS WJIM TPOEKTa: KPEaTUBHOCTh, ACTATBHOCTh M PEATUCTHYHOCTH
pa3paboTaHHOTO CIocoba pelieHuss MPoOJeMbl U T. M. OTH JIOMOJHUTEIbHBIE
KPUTCPHUH JIOJDKHBI OBITh 3apaHee M3BECTHBI O0YYAIOIIMMCS, UMETh BhIpAKECHUE B
JOTIOJIHUTENIBHBIX 0ajutaX, TakKe JTOJDKHO OBITh CKOPPEKTUPOBAHO COOTBETCTBHE

OTMCTKC.

Pedaexcusi, camooneHka

OcHoBHas 3agada (OPMHPYIOMIECTO OICHUBAHUSA — pa3BUTHE pedIeKCHH U
CaMOOIICHKH OOYyYalomuXcs. YUYHTelb, OOeCleyrBas Ha YpPOKax peryIsipHYIO
U MOCTOSIHHYIO OOpaTHYIO CBSI3b, MOTHBHPYET OOYYAIOIIUXCS COBEPIICHCTBOBATH
CBO¢ OOyueHHEe, OCO3HaBaThb KPUTCPUH  OIICHMBAHHUS,  BOBJICKATbCS B
CaMOOIICHKY U pedIICKCHIO.

Db hekTHBHBIMU TTPHEMaMHU Pa3BUTHSI CAMOOIICHKH SIBJISIOTCS MCIIOJIb30BAHUE YCK-
JUCTOB (WJIA JINCTOB CAMOOIICHKH) MPAKTHYECKH HAa Ka)KIOM YPOKE U OTYETOB IO
CaMOOIICHKE 110 UTOT'aM HECKOJIBKUX YPOKOB HMJIM HTOTaM U3YYCHHUS TEMBI.
Yek-mucThl MOTYT Tpe/uiaraTbCsi B Pa3iMdHON (GopMe B 3aBUCUMOCTH OT
GopMBI ypoKa M XapakTepa uzydaemoro marepuaia. Camas npocras opma — 3T0
Tabnmuiia, B KOTOPOW TOJ OOmMM Ha3BaHHeM «YUTo y3HAIM H Yemy
HAYYUITACHY

MEPEYUCIICHBl 3aJla4ll  YpOKa, KOTOpble (OPMYIUPYIOTCS B JCATCILHOCTHOM

dbopme: 3HAIO HOPMYITy WK 3aKOH, MOHUMAO (PU3MYECKUN CMBICI BEJIMYUH, MOTY
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pasnuyarb, MOTY paclo3HaTh, MOT'Y MPUBECTH MPUMEPHI, MOTYy OOBICHUTb, MOTY
pemmTh 3axady, MOTy COCTaBUTh IUIaH omblta W T. 0. Ilpp 3TomM B
KOKJIOM CJIy4ae yMEHHE

«TIPUBSA3BIBAETCSD> K KOHKPETHBIM 3JIEMEHTAM COAECP/KAHUS YPOKA.

PesynbraThl  aHanmm3a — YEK-JIUMCTOB  IO3BOJIAKOT  BBIABUTh  3aTPYAHEHUS
oOydaromuxcs M 3aIUIAHUPOBATh  WHIAUBUAYAJIbHYIO  KOPPEKLIMOHHYIO
paboTy Ha NOCHEAYIOIIMX YPOKax, a TaKXe BBIICIUTH PEe3yibTaTbl (yMEHUS),
KOTOpBIE€ OCTaJIMCh HE OCBOCHHBIMU MHOTMMH OOyYaloUUMHUCs Kjacca, H
3aIIaHUPOBAaTh JOMOJHUTEIbHBIE  3aJaHus g (GOPMHUPOBAHUA  ITHX

YMEHUH mpu paboTe Ha CIeAYIOUIMX YpOKax.

7. Pabouast mporpamMma cocTtaBjeHa C yuyeToM mnporpammbl Bocnutanus 4Y OO

«HeTpOBCKaH IKOJIa».

Ne OpraHuzaius/KOHCYIbTallui/y4acThe B MEPOIPUITUH

BxkaroueHue QJICMCHTOB BOCHHUTATEIIBHON pa6OTBI B YPOUHYIO

JeSITeTbHOCTD

1 I'oponckue npoektsl: «Cy060Thl MOCKOBCKOTO IIKOJIBHUKAY

2 [TpoekTHast NEATENBHOCTh HAay4YHO-TIpakTU4ecKkas koHpepenmus «lllar B
HAYKY»

3 [IpoexTHast  EATENBHOCTh  HAyYHO-TIPAKTHYECKass  KOH(EpEHIIHs

«I"OpU30HTBI OTKPBITUI

VYyacthe B KOHKYpCax, BAKTOPUHAX U T.II.

Yuactue Bo Becepoccuiickoi 0iMMnuajie MKoJIbHUKOB

[Iporynku no my3esiM OHJIaH

Jlenb ropoga MoCKBbI

©O©| 00| N o1 b

JIeHb pOCCUICKON HAayKHn

10 [Ipoekt «bonblie, yem ypok!»

11 [Ipoext «HOOMIIEHHBIN YPOK»

12 [IpenmeTHBIN Pa3roBOpP: HHTEPECHBIE KEWCHI U3 IIKOJIBHBIX TPEAMETOB
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13

DKCKypCHOHHAas Mporpamma no repputopuu Poccun

14

[Tnomanka «/{uckyccruonnbiil kiay0 [1eTpoBCKOM HIKOIBI»
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