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Koaunduxarop
NpoBepsieMbIX TPe0OBaHMIl K pe3y/1bTaTaM 0CBOCHHUS OCHOBHOI
00pa3oBaTeJILHON MPOrpaMMBbl cpeIHero o001ero 00pa3oBaHus U IJIEMEHTOB
cojiepKaHus U151 IPOBeeHHs e[IMHOr0 rocy1apCcTBEHHOI0 IK3aMeHa
no ®PU3UKE

Komndukarop cocraBieH Ha OcHOBe (eaepaqbHOTO T'OCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa cpexHero obmiero obpasoBanus (manee — GI'OC)
(npuka3 MunuctepcTBa npoceuieHust Poccuiickoir ®@enepaunu ot 12.08.2022
Ne 732  «O BHecenmnm wu3MeHeHMH B  (edepanbHBII  TOCyIapCTBEHHBIN
00pa30BaTeNbHBIA CTaHAAPT CPEAHETr0o O0mero o0pa3oBaHMS, YTBEPIKAEHHBIN
npuKa3oM MuHHCTepCTBa 00pa3oBaHuss W Hayku Poccuiickoit ®eaepannu
ot 17.05.2012 Ne 413») u (enepanbHOil 00pa30BaTENbHON IPOrpaMMbl CPEITHETO
obmero oOpaszoBaHusi (mpuka3 MuUHHCTEpPCTBa MpOCBelIeHUs — Poccuiickoi
@emeparmn ot 18.05.2023  Ne371 «O6  yrBepxknmeHHH  (eneparbHON
00pa30BaTeIbHOMN MPOTrPaMMBbI CPEJTHETO OOIIEro 00pa3oBaHUM).

Komudukatop cocTouT u3 TpéX pasnenos’:

— pasgen 1. «IlepedeHs mpoBepsieMBIX TpeOOBaHMIT K pe3yNbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeNbHOM MPOrpaMMBI CPEIHET0 OOIIET0 00pPa30BaHHs IO
¢busnker;

— pasgen 2. «IlepedeHs 31€MEHTOB COAEPKaHUS, MPOBEPACMBIX HA EIHHOM
TOCYIapCTBEHHOM 3K3aMEHE 0 (H3HKe»;

— pasnen 3. «OTpaxkeHHE B COXCP)KAHHM KOHTPOJBHBIX H3MEPHTEIBHBIX
MaTepHuaioB JIMYHOCTHBIX pe3yIbTaToOB OCBOCHHUS OCHOBHOI
00pa3oBaTenbHON IPOrPaMMBI CPETHET0 00ILIETO 00pa30BaHUY.

B xommduxatop He BKIIOYEHBI TpPeOOBAaHMSA K pe3yNbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeNbHOM IporpaMMBI  CpelHEro oomero o0Opa3oBaHHs
Y JIEMEHTBHl COJEp)KaHMsl, JOCTH)KEHHE KOTOPBIX HE MOXET OBbITh IPOBEPEHO
B PaMKax IOCYAapCTBEHHOM UTOrOBOM aTTECTalUU.

! Marepuanbl pazgenos 1 u 2 BKIoueHsl B (he/iepalibHyl0 0Opa30BaTEelbHYIO MPOIPaMMy CPEAHEro o0Lwero
obpasosanus (ITpuka3 Munucrepcrsa npocsemeHust Poccuiickoit ®enepauun ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHUH B HEKOTOphle NpHKa3hl MuHucTepcTBa mpocsenieHns Poccuiickoit ®enepaumnu, Kacaromuecs
(enepasbHBIX 00pa30BaTENBHBIX MPOrPAMM HAYAIBHOTO 00IIEro 06pa3oBaHus, OCHOBHOIO 00IIero 06pa3oBaHus 1
CpeJIHero o01ero 00pa3oBaHus»).
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Pazgean 1. [lepeyennb npoBepsieMbIX TPeOGOBaHU K pe3yJbTaTaM 0CBOEHMSI
OCHOBHO# 00pa3oBaTe/IbHON NPOrpamMMbl cpeHero 0611ero 00pa3oBaHust
no Qpusnke

B Ttabmuue 1 npuBenén cocraBieHHbI Ha ocHoBe 1. 8§ ®I'OC mepeueHb
IpoBepseMBbIX TPpeOOBaHUII K MeTalpeIMETHBIM pe3yNIbTaTaM OCBOEHHsS OCHOBHON
00pa3oBaTenbHON MPOrpaMMBbI CPEIHEr0 00IIero 00pa3oBaHusl.

Tabauya 1
Kon IIpoBepsieMble TpeOOBAHUS K MeTanpeIMeTHBIM
NPOBEPSIEMOro pe3yJbTaTaM 0CBOEHUsI OCHOBHOI1 00pa3oBaTe/IbHOI
TpeOoBaHUA NMPOrpaMMBbl cpe/IHero od11ero 00pa3oBaHus
1 Ilo3naBaTenbHble YY ]|

1.1 Bbazoevle nozuueckue oeiicmeusn

1.1.1 VYcraHaBiuBaTh CYIIECTBEHHBIN NpPU3HAK WJIM OCHOBAHHUA JUIS
CpaBHEHHsI, KJIacCH(UKAIIMU B 0000IIeHHS

1.1.2 BbISBAATE 3aKOHOMEPHOCTH W MPOTHUBOpPEYUs B paccMarTpH-
BAEMBIX SIBJICHHSIX

1.13 CamocrosTensHO  (OPMYIHPOBAaTh M aKTYalH3HPOBATH

l'[p06JIeMy, pacCcMaTpuBaTh ec BCCCTOPOHHC,
OIpCACIIATE HEJIU  ACATCIBHOCTU, 3aJaBaTb IMapaMCTpbl H
KPUTCPUHN UX JOCTHIKCHUSA

1.1.4 BHOCHTBE KOPPEKTHBEI B ICSATEIBHOCTD, OLICHUBATH COOTBETCTBHE
pe3yibTaTOB  ILIEIsIM,  OLEHMBAaTh  PHUCKU  IOCIEACTBUM
JIeATeITbHOCTH

1.1.5 Pa3BuBaTh KpeaTMBHOE MBIIUIEHUE NPH PENICHUH >KU3HEHHBIX
npobieM

1.2 baszogvie uccneoogamenvckue oelicmeus

1.2.1 Bnaners HaBblkamMu y4yeOHO-HCCIIEAOBATENbCKOM M IIPOEKTHOM
JIeSITENbHOCTH, HAaBBIKAMHU pa3pelIeHus mpobieM

1.2.2 OBnafieHue BHUJAMU JAEATEIBHOCTH IO IOJIYYEHUIO HOBOIO

3HAHMS, €r0 MHTEPIPETALNH, IPEe0oOPa30BAHUIO U IPUMEHEHUIO B
Pa3IMYHBIX y4eOHBIX CHTYalUsX, B TOM YHUCIE MPU CO3AaHUH
Y4eOHBIX H COIMATBHBIX MPOSKTOB

123 DOpMUPOBAHUE HAYYHOI'O THUIIA MBIIUICHUS, BIaJCHUE HAy4YHOU
TEPMUHOJIOTUEH, KJIIOUEBBIMU IOHITUSIMH U METOJAMU
1.2.4 BBIABIATE NPUYMHHO-CIIEACTBEHHBIE CBSA3U U aKTYyaJlU3UPOBATH

3a/1auy, BBIIBUTATh TUIIOTE3Y €€ pelIeHus, HaXOIUTh apryMEHTBI
JUTSL IOKa3aTebcTBa CBOMX YTBEPXKACHUM, 33a/aBaTh MapaMeTphbl
U KPUTEPUH PELICHMUSI

1.2.5 AHaJ’[I/ISI/IPOBaTB NOJYYCHHBIC B XOJA€ pPCHICHUA  3adadu
PE3yNIbTaTHI, KPpUTHYCCKH  OLCHHUBATb HUX JOCTOBEPHOCTH,
TMPOTHO3UPOBATH UBMCHCHHUE B HOBBIX YCJIIOBUAX
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Kon
NMPOBEPSIEMOT0
TpeOGoBaHHs

IIpoBepsieMmble TpeGOBaHUSI K MeTaNPeAMETHBIM
pe3yJbTaTaM 0CBOEHHUsI OCHOBHON 00pa3oBaTe/LHOM
NPOrpPaMMBbl CpeIHero o0uiero oopasoBaHus

1.2.6

YMeTh NepeHOCHTh 3HAHUS B MO3HABATEIBHYIO U MIPAKTHICCKYIO
00TacTH )KU3HEACATENBHOCTH;

yMETh WHTETPUPOBATh 3HAHUS W3 Pa3HBIX IPEIMETHBIX
obnacreii;

OCYLIECTBJIATh ILCJCHAMPABICHHBIA MOMCK IEPEHOCAa CPEACTB
1 c1toco00B JIeHCTBHS B TPO(HECCHOHANBHYIO CpEay

1.2.7

CrocoOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY [OHCKY
METO/IOB  pPEICHUs TPAKTHYECKHX  3aJad, TMPUMEHEHHUIO
Pa3IMIHBIX METOIOB IMO3HAHUS,

CTaBUTh U  (OPMYyIUpOBaTH  COOCTBEHHBIE  3aJadyd B
00pa3oBaTeNbHOM ACATENBHOCTH U )KU3HEHHBIX CHTYAIHAX;
CTaBUTh MPOOJNIEMBI U 3aJaduM, NOMYyCKAIOUINE albTepPHATHBHBIC
peLIeHHs;

BBIJIBUT'aTh HOBBIC UJICH, MPEAIAraTh OPUIHHAIBHBIC MOAXOMBI U
peuieHus;

pa3pabaThiBaTh IUIAH PEHICHUS NpoOIeMBbl ¢ yd4€TOM aHanm3a
MMEIOIIUXCSI MATEPHAJTIbHBIX M HEMAaTEePUaJIbHBIX PECYPCOB

1.3

Paboma c ungpopmayueii

1.3.1

Brnanerp HaBbIKaMU TONYyYeHHS HHPOPMALUH H3 HCTOYHHKOB
pa3sHbIX TUIIOB, CAMOCTOSTENbHO OCYILECTBISTH IIOUCK, aHAJIM3,
CHUCTEMaTH3alMI0O U HHTEPIpeTalnio MH(GOpMaluu pa3IudHbIX
BUIOB U (OPM MIPEACTABICHHS

1.3.2

CozmaBaTh TEKCTHI B pa3iM4YHBIX QopMmarax C y4€ToM
Ha3HAuCHMUs HHGOPMAIMU M LEICBOW ayAUTOPUH, BBHIOHpAs
ONTUMATBHYIO (HOpMY IpEICTABICHHUS H BU3YATH3ALIUI

133

O1neHuBaTh JOCTOBEPHOCTh, JIETHTUMHOCTH HH(popMmanuu, eé
COOTBETCTBHE IPABOBBIM U MOPAJIbHO-ITHYECKUM HOPMaM

1.34

Hcnonb30Bath cpeacTBa HHPOPMAIMOHHBIX U KOMMYHHUKAIIHOH-
HBIX TEXHOJIOTHI B PEHICHHH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX
Y OpraHU3aI[MOHHBIX 33/1a4 C COOJI0ICHHEM TPpeOOBaHHUiT SProHo-
MHUKH, TEXHUKU O€30MacCHOCTH, THTHEHBI, PEeCypcocOepexeHHs,
OPaBOBBIX W OTHYECKHX HOPM, HOPM HH(POPMAMOHHOM
0e30macHOCTH

1.3.5

Biiazers HaBbIKAMHM pacIO3HABaHMS M 3alIUThl MHGOPMALMH,
MH()OPMAIMOHHOH 0€30MaCHOCTH JINYHOCTH

KommyHukaTuBHble YY1

2.1

Obwenue

2.1.1

OcyuIecTBIsATh KOMMYHHKAITUH BO BCEX cepax KU3HH;
BJIAJICTh PA3JIMYHBIMH CII0OCO0AaMH OOILEHUS ¥ B3aMMOICHCTBUS

Pa3BépHyTO " JIOTUYHO H3JlaraTb CBOIO TOYKY 3pCHHSA C HUCIIOJIb-
30BAHUEM A3BIKOBBLIX CPEACTB
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Kon IIposepsiemble TpeGOBaAHHUSA K MeTaNpPeAMeTHBIM
NpOBepPsieMOro pe3y/1bTaTaM O0CBOeHHUs OCHOBHOI1 00pa3oBaTe/IbHOI
TpedoBaHUs NMPOrpaMMBbl cpeHero o0uero 06pa3oBaHus
2.13 ApryMeHTHpOBaHHO BECTH JAUAJIOT
3 PeryasituBnbie YV /I
3.1 Camoopzanuzayus
3.1.1 CaMoCTOATEILHO OCYHIECTBIIATH [I03HABATEJIbHYO
JIeATeIIbHOCTD, BEIABIATH MPOOJIEMEI, CTABUTE U (pOpMyITHpPOBaTH
COOCTBEHHBIC 33/77aud B 00pa30BaTENBHON JEATEIBHOCTH U
’KU3HEHHBIX CUTYaLUsIX;
JIaBaTh OLEHKY HOBBIM CUTYalUsM
3.1.2 CaMOCTOSITEILHO COCTaBJIATh IUIAH pEUICHUs TNpoOJIeMbl ¢
yu€TOM HMEIOINXCA PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH
U NIPeIIOYTEHUH;
JienaTb OCO3HaHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTb
OTBETCTBEHHOCTb 32 PEIICHUE;
OLICHUBATh NIPHOOPETEHHBIH OIIBIT;
CIOCOOCTBOBAaTh  (DOPMHPOBAHHIO U MPOSBICHHIO ITHPOKOI
SPYIMIIMU B Pa3HBIX 0071aCTAX 3HAHUI
3.2 CamokormpoJip
3.2.1 JlaBaTh OLIEHKY HOBBIM CUTYallMsM, BHOCUTb KOPPEKTUBBI B
JISSITENBbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEISIM
322 BrageTs HaBBIKaMM ITO3HABATENIFHON pe(IEKCHH KaK OCO3HAHUS
COBEpLIAEMBIX JEHCTBUI U MBICIUTENBHBIX IPOLECCOB, HX
pe3yNbTaToOB U OCHOBaHMIA;
UCTIONB30BAaTh HPUEMBI pe(IeKCHH AT OIEHKH CHUTYallWH,
BBIOOpa BEPHOT'O PEIICHNS,;
YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUS
MO UX CHWKEHHIO
3.3 Omoyuonanvhoiit UHmenneKm, MPEANOIAr oIt
c¢(hOpMHUPOBAHHOCTH:

CaMOpETyJIMPOBaHUs, BKJIIOYAOLIETO CAMOKOHTPOJb, YMEHHE
NPUHAMATH OTBETCTBEHHOCTH 3a CBOE ITOBEIEHHE, CIIOCOOHOCTH
aJanTUPOBAaThCAd K SMOLMOHAIBHBIM M3MEHEHUSM U INPOSBIATH
TUOKOCTbh, OBITH OTKPBHITBIM HOBOMY;

BHYTPEHHEH  MOTHBAaLlUM, BKJIIOUAIOIIEH  CTpeMIleHHE K
JIOCTHXKCHHUIO LEJIM M YCIEeXy, ONTUMH3M, HHHUIHMATHBHOCTH,
YMEHHE JeiCTBOBATh, HCXOAsl U3 CBOMX BO3MOYKHOCTEHN
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B Tabmmie 2 npuBeaéH coctaBiaeHHbIN Ha ocHOBE M. 9.12 usmenénnoro B 2022 r. ®I'OC nepedeHb npoBepseMbIX TPEOOBaHHUH K MPEIMETHBIM

pe3yJpTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTENIbHONW MpOTrpamMMbl CpeiHero obmero obpasoBanus. B Tabmuie 2 moka3aHo, 4To TpeOOBaHUS

K MPEeIMETHBIM pe3yibTaTaM u3 u3MeHEHHoro B 2022 1. ®I'OC sBIAOTCS NPEEMCTBEHHBIMH W JICTAIM3UPYIOT (OPMYJIUPOBKU TpeOOBaHUM
3 ®1rocC 2012 .

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pPe3yJIbTaTaM COOTHECEHBI C METaPEeIMETHBIMU pe3yJIbTaTaMu (K3 TaOIuIs 1).

Tabnuya 2
Kon IIpoBepsiemblie TPeOOBAHUS K NMPeAMETHBIM YpoBeHb Metanpen- | O600ménnbie GopMyIMPOBKH TPeOOBAHUI
NpoBepsi- | pe3yJbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI NpeAMeTHBIX MeTHBIN K MpeJAMETHBIM pe3yJbTaTaM
eMOoro NMPOrpaMMbl CpeHero 001ero 00pa3oBaHusi HA OCHOBE TpeOOBaHMIl pe3yjabTaTt u3 ®IrocC 2012 r.
TpedoBa- u3MeHénnoro B 2022 r. ®I'OC ProcC
HUSA
1 CchopMupoBaHHOCTh YMEHHUH pacro3HaBaTh (PU3NYECKHE bBY, VVy MII 1.1.2; | ChopMUpOBaHHOCTb YMEHHUS IPUMEHATH MOy~
sIBJICHUS (TIPOTIECCHI) M OOBSCHATH WX HA OCHOBE M3YyUYCH- 1.1.3 YEHHBIC 3HAHWUS IS OOBSCHEHUS YCIOBUU
HBIX 3aKOHOB npoTeKaHus: (PU3MYECKUX SBICHUI B MpHUpOJE
WIS TPUHATHS TPAKTUYECKUX  PElIeHUHN
B noBceiHeBHOM xu3HH (BY/YY)
2 Brnagenne ocHOBomoOiararonmmMu (pU3NIECKUME TTOHSITH- BY, VY MII Brnanenue ocnoBomosyararouuMu (pU3NYECKU-
SMH ¥ BEIUYMHAMH, XapaKTEPU3YIOUUMHU (QHU3UUECKHe 1.1.1-1.1.5 | Mu HOHATUAMU, 3AaKOHOMEPHOCTSIMH, 3aKOHAMU
IIPOLIECCHI U TEOpUSMH; YBEPEHHOE II0JIb30BaHUE (PH3H-
YECKOM  TEPMHUHOJOTMEH U  CHUMBOJIMKOU
(BY/YY)
3 CchopMupoOBaHHOCTh YMEHHI NPUMEHATHh 3aKOHBI KJac- bY, VYV MII ChopMupoBaHHOCTb YMEHHSI IPUMEHATH OJTY-
CUYECKOW MEXaHHWKH, MOJCKYJIAPHOU (PU3UKH H TEPMO- 1.1.1-1.1.5; | ueHHble 3HaHUS UIsI OOBACHEHHS YCIOBHIA
JUHAMHKY, SJICKTPOAMHAMUKH, KBAaHTOBOM (H3UKU AJs 1.2.3 npoTeKaHus: (PU3MYECKUX SIBICHUI B MpPHUpOJE

aHaJin3a U OOBSICHEHUS SIBJICHUH MHUKpPOMHpa, MaKpoOMHpa
U Meramupa, pasiuyaTh YCJIOBUs (TpaHHUIBl, 00IACTH)
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB, IOHUMAaTh BCEOO-
MHA XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB M OTpaHUYEH-
HOCTb HCHOJIb30BaHUS YACTHBIX 3aKOHOB; aHAJIU3UPOBATH
¢buznueckue IIPOLIECCHI, HCIIOJIB3YS OCHOBHBIE
10JIO’KEHHUS, 3aKOHBI ¥ 3aKOHOMEPHOCTH

Y JIJISL IPUHATHUS TPAKTUICCKUX PEIICHUIA B TI0-
BceHeBHOM xu3HU (BY/VY)
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Kon IIpoBepsiemble TPpeOOBaHUS K PEAMETHBIM Yposenn Meranpen- | O606ménnnie popmyanpoBKH TPpeOOBAHMIT
NMpoBepsi- | pe3yJbTaTaM 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOI npeAMeTHbIX METHBIH K NpeIMeTHBIM pe3yJibTaTaM
eMOoro NMPOrpaMMbl CpeIHero o01ero 06pa3oBaHus Ha OCHOBE TpeOOBaHMUMH pe3yJbTar u3 ®IrocC 2012 r.
TpedoBa- u3MeHéHHOoro B 2022 r. ®I'OC ®rocC
HHUS
4 ChopmupoBaHHOCTH YMEHUS pa3IUdaTh YCIOBHS TPHUMeE- bY, VY MII ChopMUpOBaHHOCTE yMEHHSI MPUMEHSTH TI0-
HUMOCTH Mojenel (u3nYecKuxX Tel M HpoleccoB (sB- 1.1.1-1.1.5 | myueHHble 3HAHUS A7 OOBSICHEHUS YCIOBUH
JICHUIT) NpoTeKaHusl (pU3NUECKUX SIBJICHUI B IpUpOJE
W IS IPUHATHS IPAKTUYECKUX PEIICHUN B I10-
BceiHeBHOM xu3HH (BY/VYVY)
5 ChopMupoBaHHOCTh YMEHHsI pelIaTh pacy€THbIC 3a/1a4yu bY, V¥ MII ChopMupoBaHHOCTb YMEHHSI peniath (huzndec-
C SIBHO 3aJJaHHOW M HESBHO 3a/laHHON (hU3WYECKON Moe- 1.1.1-1.1.5 | xue 3amaun (BY/YY)
JIbIO: HA OCHOBaHHMM aHAJIM3a yCJIOBUs BBIOUpATh pu3nyec-
KM€ MOJIEJIH, OTBEYAIoIlIue TPeOOBaHUAM 3aJauu, MpUMe-
HATh (OPMYJIbI, 3aKOHbBI, 32aKOHOMEPHOCTH M TOCTYJAThl
buznIecKkux TEOpUI pu UCITOJIb30BAaHNUA
MaTEMaTUYECKUX METONOB pELICHMs 3a7ad, IPOBOAMTH
pacyéTel Ha  OCHOBAaHMM  MMEIOLIMXCS  JIaHHBIX,
aHAJIN3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOJbI
peuIeHus ¢ y4€TOM NOJYUYECHHBIX Pe3YyJIbTaTOB
6 Pemiate kauecTBEeHHBIE 33Jauu, TPEOYIOLIME MPUMEHEHHUS bY, VYV MII ChopMupoBaHHOCTh YMEHHSI peniath huzndec-

3HAaHUH W3 Pa3HBIX Pa3leiioB IIKOJIBHOTO Kypca (PH3HKH,
a TaKoKe MHTETPAallMd 3HAHUM W3 APYTUX MPEIMETOB €C-
TECTBEHHOHAYYHOI'O IIMKJIa: BBICTpauBaTh JIOTHYECKYIO
LIENIOYKY PACCYXIECHUN C ONOPON HA M3YyUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PpU3HUECKUE SIBICHHUS

1.1.1-1.1.5

kue 3anaun (BY/YY)
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Kon IIpoBepsiemble TPpeOOBaHUS K PEAMETHBIM Yposenn Meranpen- | O606ménnnie popmyanpoBKH TPpeOOBAHMIT
NMpoBepsi- | pe3yJbTaTaM 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOI npeAMeTHbIX METHBIH K NpeIMeTHBIM pe3yJibTaTaM
eMOoro NMPOrpaMMbl CpeIHero o01ero 06pa3oBaHus Ha OCHOBE TpeOOBaHMUMH pe3yJbTar u3 ®IrocC 2012 r.
TpedoBa- u3MeHéHHOoro B 2022 r. ®I'OC ®rocC
HUSA
7 Brnanenue OCHOBHBIMM METOJAMH HAy4YHOTO ITO3HAHUA, bBY, VY MII Bnagenue ymeHusMu BbIIBUTATh TMIIOTE3bI HA
UCIONB3YEeMbIMH B  (DU3HKE: TPOBOJUTH TPSAMBIE U 1.2.1-1.2.7 | ocHOBe 3HaHHS OCHOBOMOJATamIUX (pusmuec-
KOCBEHHbIE HM3MEPEHUsS (PU3NYECKUX BEJIIMYMH, BBIOMpas KUX 3aKOHOMEPHOCTEH M 3aKOHOB, NPOBEPATH
ONTUMAJbHBIA  CIOCOO  M3MEpPEeHUs U HUCHOJIb3Yys UX SKCIIEPUMEHTAIBHBIMH CpeACcTBaMHU, (op-
M3BECTHBIE METOJbI OLIEHKH IOIPEIIHOCTEN W3MEPEHUI, MyIupys 1enb uccienoBanus (bY/VY);
MPOBOANUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BJIQJICHUE METOJAaMU CaMOCTOATENIBHOIO IUIa-
BEJIMYMH C MCIOJNb30BAaHUEM IMPSAMBIX H3MEPEHMH, HUPOBAHUS U MPOBEACHUS (PU3UUYECKHX IKCIIe-
OOBSCHATh  TOJY4YEHHBIE  pEe3yNbTaThl,  UCIHOJb3YS PUMEHTOB, ONMCAHMS M aHAJIW3a IMOJyYEeHHOU
¢usnueckue TEOpHM, 3aKOHBI U MOHATHUA, U JeJaThb U3MEPUTENIbHOW HMH(OpMAIMK, ONpeAeTICHHUs
BBIBOJIbI; COOMIOATh MpaBmiia Oe30macHOro TpyAa HpH JIOCTOBEPHOCTH  IOJYYEHHOIO  pe3yJibTara
NPOBEJICHUN  HUCCIEAOBAaHMM B paMKax  y4eOHOro (BY/YY)
JKCIIEPUMEHTA u y4eOHO-HCCIIe10BaTeIbCKON
JESTEIbHOCTH c HCIIOJIb30BaHUEM U(PPOBBIX
U3MEPHUTEIIbHBIX YCTPOMCTB M JIA0OPATOPHOTO 00O0pPYI0-
BaHMSI
8 CchopMupoBaHHOCTh YMEHUH aHAJIU3UPOBATh U OLIEHUBATH bY, VYV MII ChopMupoBaHHOCTb YMEHUH MPOTHO3UPOBATD,
MOCIICACTBUS OBITOBOM W TIPOM3BOJACTBCHHOHN JICATEITb- 1.2.1-1.2.7 | ananu3upoBaTh U OLIEHUBATH MOCICACTBUS ObI-
HOCTHU Y€JIOBEKa, CBSI3aHHOU ¢ PU3NYECKUMH MPOIIECCAMH, TOBOM MW NPOU3BOACTBEHHON JESITEIBHOCTU
c MO3UIU I 3KOJIOTUYECKOMN 0€30macHOCTH; YeJIOBEKA, CBS3AHHON C (PU3NICCKUMU TIPOIICC-
MPEACTABICHUI O palMOHAIBHOM MPUPOAOINOIb30BAHUH, caMH, C TO3UIUI HKOJIOTMYECKOil Oe3omac-
a TaKXXe pasyMHOM HCIIOJIb30BAaHUU JOCTHKCHUN HAyKU U HoctH (BY/VYY)
TEXHOJIOTHI ISl JaJdbHEUILETr0 Pa3BUTHS YEJIOBEUYECKOIO
o01ecTBa
9 OsnazieHue pa3IMyHbBIMU crioco0amu padoThl ¢ nHpOpMa- bY, VYV MII ChopMupoBaHHOCTb COOCTBEHHOW MO3UIUH IO
nuen (pu3n4ecKoro coAepKaHUs C HMCIOJIb30BAaHUEM CO- 1.3.1-1.3.5 | oTHOmEHKIO K pu3HUECKOi MHPOPMALIUH, TO-

BPEMEHHBIX HH(GOPMAMOHHBIX TEXHOJOIMH, pa3BUTHE
YMEHHUI KpUTHUECKOIO aHaJIN3a U OLIEHKH JOCTOBEPHOCTH
noJjy4yaeMmoil nHpopmanuu

JTy4aeMoi n3 pa3HbIX UCTOYHUKOB (BY/YY)
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Kon IIpoBepsiemble TPpeOOBaHUS K PEAMETHBIM Yposenn Meranpen- | O606ménnnie popmyanpoBKH TPpeOOBAHMIT
NMpoBepsi- | pe3yJbTaTaM 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOI npeaAMeTHbIX METHBIH K NpeIMeTHBIM pe3yJibTaTaM
eMOoro NMPOrpaMMbl CpeIHero o01ero 06pa3oBaHus Ha OCHOBE TpeOOBaHMUMH pe3yJbTar u3 ®IrocC 2012 r.
TpedoBa- u3MeHéHHOoro B 2022 r. ®I'OC ®rocC
HUSA
10 CdhopMupoBaHHOCTh YMEHHUH TPUMEHSTH OCHOBOIIOJAra- bY,VVy MII CdopmMHpoBaHHOCTH CUCTEMBI 3HAaHUWU 00 00-

IOLME ACTPOHOMUYECKHUE MOHATHS, TEOPUN U 3aKOHBI IS
aHaM3a u 00bACHEHHS (PU3MUYECKUX MPOIECCOB, TPOUCXO-
IAIIMX Ha 3BE311aX, B 3BE3IHBIX CUCTEMAX, B ME)KTaJIAKTH-
YEeCKOH Cpejie; IBHKEHHsI HEOECHBIX Tell, IBOJIOIMHU 3BE3
u Beenennon

1.1.1-1.1.5

KX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, TPEICTABICHUNA O AcicTBUN BO Bcee-
JeHHOM  (PU3MUECKUX 3aKOHOB, OTKPBITHIX
B 3eMHBIX ycnoBusix (BY/YY)
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Pa3nea 2. IlepeyeHb 3JIeMEHTOB COepP/KaHMS, IPOBEPsieMbIX HA eIMHOM IOCYAapCTBEHHOM JK3aMeHe 1o pu3nke

B tabnuue 3 npuBenéH cOCTaBICHHBIN Ha OCHOBE (eaepanbHONW 00pa3oBaTEIbHON MpPOrpaMMbl CpeIHEro obmero odpa3oBaHus 1Mo (u3MKe
HepeueHb MPOBEPSIEMBIX SJIEMEHTOB COJICP)KAHMS.

Tabauya 3
Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHnb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIeMeHTa
TeMblI coiepKaHus
B KoaudukarTope
EI'D npouuibix Jjet
1 MEXAHHKA
1.1 KUHEMATHKA
1.1.1 MexaHH:Iecxoe nBrokenre. OTHOCUTEILHOCTh MEXAHUIECKOTO ABIkeHust. Cucre- Y. VY n
Ma OTcuéra ’
1.1.2 MarepuanbHas TOUYKa. z A TPaeKTOPHUS
E€ pamuyc-BekTop: F(t) = (x(t), y(t), Z(t)),
TpaeKTOpHs,
nepemMenieHue:
Ar=r(ty)—r(t)=r,—1r = BY, VY +
= (Ax, Ay, Az),
MyTh.
CrnoxxeHue nepeMeIeHmii:
AF, = AF, + AV,
113 CkopocTb MaTepUaIbHONW TOUKHU:
5:A_r :F,'=(ux,uy,uz),
At At—0
v, _ & = x', HATOTHYHO |, _ \,/ , — by, VVY +
“ At At—0 '
CroKeHHUe CKOPOCTEH: ; _ ;5 4 5, -
Brluucnenue nepeMenieHus U MyTH MaTEPUAIbHOW TOYKH IIPU IPSIMOJIUHEUHOM
JBIKEHUH BJIOJIb OCH X TIO TpadUKy 3aBUCUMOCTH 0x(1)
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NPOrpamMMblI 3J1eMeHTa
TeMbI COepKAHUA
B KoAu(UKaTOpE
EI'D npouuibix Jjet
1.1.4 . . Av ~
VYckopeHne MatepuanbHOM TOUKHU: g = —— =0,/ = ( a,.a,.a, ),
At At—=0
Ab bY, VYV +
— X —_ ! , ,
a,=— =(v,),', ananormano , _ (©,)) a. = (@),
At—0
1.1.5 PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE:
x(t) =x,+v,,t bY, VY +
v () =v,, =const
1.1.6 PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBH>KEHUE:
2
at
x(1)=x, + U, t +—=
2
v()=v, +at
X 0x X
bY,VVy +

a, =const
2 2
U, =4, = 2ax(x2 _xl)
bty
2

Ipu ABMIKEHHMH B OJHOM HAIIPABJICHHUH IIyTh S =
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NPOrpamMMblI 3J1eMeHTa
TeMbI colepKaAHUsA
B KoAu(UKaTOpE
EI'D npouuibix Jjet
1.1.7 CBobomHoe mazeHHe. YCKOpEHHE CBOOOTHOTO
najgeHus. JIBwkeHwe Tena, OpPOIIEHHOTO TIOJ
YTJIOM O K TOPU30HTY: Vi U,
lg
x(¢) =x,+v,,t =x,+y,coso-t
2 2 Yo &
8,1 . t
W)=y, + ont+—y2 =), Ty, sma-t——g2
0] Xo )? yy +
v (t)=v,, =v,cosa
v, () =0v,, + g,t=v;sina — gt
g =0
g, =—g =const
1.1.8 KpuBonnHeliHoe aBuxkeHue. J[BUKEHUE MAaTEPUAIBHOM TOYKH 10 OKPY>KHOCTH.
VYrnoBas u nuHEHHas CKOPOCTb TOYKH: U = ®R . [Ipn paBHOMEpPHOM IBUKEHUU
_2n bY, VYV +
TOYKU IO OKPYKHOCTH ®=—, ®=2mv. LleHTpocTpeMUTENIbHOE YCKOpEHUE
TOo4kH. I1o/IHOE yCKOpEeHNE MaTeprUaIbHON TOYKH
1.1.9 Teépnoe Teno. [loctynarenpHoe U BpalaTeibHOE IBUKEHNUE TBEPAOrO TENa A% +
1.2 JIMHAMHWKA
1.2.1 Nuepunaneubie cucreMsl orcyéra. Ilepsoiil 3akoH Herotona. IIpunnun otHoCH- Y. VY n
TenbHOCTH [ammtes ’
1.2.2 .m
Macca Tena. IInoTHOCTS BelecTsa: = BY, VY +
1.2.3 - T LE
Cumna. [lpuHnmn cyneprno3unyu cuit: F pasHoxeicTs = Fi+F,+.. BY, VY +
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NPOrpamMMblI 3J1eMeHTa
TeMblI Co/iep:KaAHUA
B KoAu(UKaTOpE
EI'D npouuibix Jjet
1.2.4 Bropoii 3akon Herotona: 11t MarepuanbHoil Touku B 1ICO
_ . = bY,VVY +
F =md;ap - Fa, npu F =const
1.2.5 Tperuii 3akoH HproTOHa 171 MaTepUaIbHBIX __‘_. ._’_>
TOYCK: f _ _f
Fp = ~Fy Flz F21 bY,VV +
1.2.6 3aKOH BCEMHUPHOTO TATOTEHMsI: CHJIbI MPUTSHKEHHUSI MEKIY TOUEUYHBIMH MaccaMH
paBHBI f _ g ™M™M2 .
R 2
BY,VV +
Cuna tspxectu. LleHTp TsbxkecTu Tena. 3aBUCUMOCTD CHJIBI TSKECTU OT BBICOTHI /1
HaJl IOBEPXHOCTBIO TIAHETHI paanycoM Ro:
mg = GMm
(R, + h)
1.2.7 Cuna ynpyrocru. 3akon I'yka: F = —kx BY, VY +
1.2.8 Cuna tpenusi. Cyxoe TpeHHeE.
Cuna TpeHus CKOJIbKEHUS: Fo = pN -
C ) bBY, VY +
WJ1a TPEHUS TIOKOSL: £ < pN -
Ko duunent tpenuns
1.2.9 . F
JlaBneHwue: p= .Si bBY, VY +
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JeMeHTa
TeMblI coiepKaHus
B KoAu(UKaTOpE
EI'D npouuibix Jjet
1.3 CTATHUKA
1.3.1 MOMEHT CuIbI OTHOCHUTEIIBHO OCH BPAILCHHUSA:
|M| = FI, tne [ — mnedo cuinbl F° OTHOCHTENBHO OCH, ! EY. VYV "
npoxojsime 4depe3 Touky (O NEPHEHAMKYJSIPHO pPH- ’
CYHKY F
1.3.2 entp macc Tena. [{leHTp Macc cucTeMbl MaTe€pUATbHBIX TOYEK:
. M Fy + M,y +... ~
Vs, = L1 22 . B ogHOpoHOM mOJIE TShKECTH ( g= Const) LEHTP vy +
M my+m, +
Macc Tejla COBIAJIAeT C €ro LIEHTPOM TSKECTH
1.3.3 M, +M,+...=0
Ycnosus paBHoBecHs TBEporo Tena B UCO: J 1 2 vy +
F+F,+...=0
1.34 3akoH ITackais bBY,VV
1.3.5 Hasnenue B xuakoctn, noxosmeica 8 UCO: p=p, +pgh BY, VY
1.3.6 3akon Apxumena: F, Apx = .
€CIH TeNo  KMAKOCTh nokostes 8 UCO, to Fy  =pgV, e bY, V¥ +
VYcioBue riaBaHus TEN
1.4 34AKOHbI COXPAHEHVA B MEXAHUKE
1.4.1 Hmnynbc MaTepHanbHOM TOUKU: p = mO BY,VV
1.4.2 MMiyibC CHCTEMBI TEIL: 5 = Dy + Do+ BY, VY
1.4.3 3aKOH N3MEHEHHUS U COXPAHEHUs UMITYJIbCA!
BUCO Ap = A(B, + Py + )= Fpppeuns A+ Fy s AL+ ..o
HCO Ap=A(p, +p, +...)=0 2 2 = by, ¥¥ "
B Ap- pl+p2+”' =V, ecn FlBHeLuH +FZBHeLL1H +"'_O

PeaktuBHOE ABHXKEHHE
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIeMeHTa
TeMbI COepKAHUA
B KoAu(UKaTOpE
EI'D npouuibix Jjet
1.4.4 PaGora cuibl Ha ManoM nepeMeIeHuu: 5
Az‘ﬁ‘-‘AF‘-cosazFx-Ax F
:/L bY, VYV +
Ar X
1.4.5 MOIIHOCTD CUJTBI:
eciu 3a Bpemss At pabGora cuibl u3mensiercs Ha AA ﬁ
TO MOLIHOCTH CHJIBI (0
_|_
A4 = bY, VY
P=— =F-v-cosa
At At—0
1.4.6 Kunerndeckas sHeprust MaTepHaJIbHOM TOUKHU:
3aKOH U3MEHEHHS] KUHETUYECKOW SHEPTUU CUCTEMbl MAaTEPHAIbHBIX TOUYEK: B
Y, VY +
B UCO AFExun :Al +Ax+ ...
1.4.7 [TorenuumanpHas SHEPrus:
A MOTCHITMANIBHBIX CHJL A12 —~ El MOTeHIy E2 moteHnm _AEHOTeHu .
[ToTreHunanpHas 3HEPTHUs MATEPUATIBHON TOUKH B OJTHOPOJHOM IOJI€ TAKECTH:
EHOTeHu = mgh : EV, vy +

[TorenumanbHast 3HEprus ynpyro ae(opMupoBaHHOIO Teja:
Jox 2

MOTEeHI, 2

E
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Kon
pasnena/
TeMblI

Kon
3JIEMEHTA

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

YpoBeHb
NMPOrpamMMbl

Hanuuyue nanHoro
3JIeMEeHTAa
CO/IepPKaAHUA
B KoaudukarTope
EI'D npouuibix Jjet

1.4.8

3aK0H U3MEHEHUSA U COXpPAaHCHUA MEXaHNYECKON OHEPIHUU:
EMex = EKI/IH + EHOTeHu,

B UCO AEvex = Agcex HEIOTEHII. CHJI,
B UCO AEyex = 0, eCIU Ascex HEMOTEHII. CHI — 0

bY,VVy

1.5

MEXAHUYECKHUE KOJIEBAHNA U BOJIHbBI

1.5.1

lapmonnueckne kolebaHWs MaTepUANIBHON TOUYKH. AMIUIMTYIa U ¢a3a KoJje-
Oauwnii. KnHemMaTnueckoe omnmcaHue:

x(t) = Asin( ot +9,),
v ()=x/,
a/(t)= (Ux ) ' =—w'x(t)=a_ +o'x =0, IIe x — CMeleH e U3 TOTOKEHHS

paBHOBECHS.
JlnHamuueckoe onucaHue:

ma_ =—kx, rae k = M®>. DTO 3HAUUT, Y4TO F.=—kx.

DHepreTuyeckoe OMUCAHNE (3aKOH COXPAaHEHUsI MEXaHUYECKOM dHEeprun):

mv®  kx* mo kA®
== == = const

max

2 2 2

bY,VVy

CBs13b aMILTUTY/BI KOJICOAHUH CMEIIEHHUSI MaTePUATbHON TOYKH C aMIUIATYIaMH
KOJIeOaHUH €€ CKOPOCTU M YCKOPEHHUSL:

2
v ax:wA’ amax:(’o A

m

bY,VVy
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI coiepKaHus
B KoAu(UKaTOpE
EI'D npouuibix Jjet
1.5.2 . 2n 1
[Tepuon u yacrora xkonedauumii: 7' =—, T =—.
® Y%
. /
[Tepuoa maneix cBOOOAHBIX KOeOaHUI MaTeMaTUYeCKOro MasTHuka: 1 = 2w |—. BY, VYV +
g
Tepro CBOGOIHBIX KOeGAHMIA IPYKUHHOTO MASTHAKA: T = 27 |1
1.53 Brenyxnennsie konebanus. Pesonanc. Pe3onancHast kpuas vy +
1.54 [Tonepeunble ¥ NpoOAOJbHBIE BOJIHBL. CKOpPOCTH pAacIpOCTPAHEHHMS W JUIMHA
v
BOJHBEL: A =0T, A=—. bY, VYV +
\Y%
WuTepdepennyst u audpaxiyst BOIH
1.5.5 3ByK. CKOpOCTb 3ByKa BY, VY +
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIeMeHTa
TeMblI coiepKaHus
B KoAu(UKaTOpE
EI'D npouuibix Jjet
2 MOJIEKY/JIAPHAA ®U3UKA. TEPMOJAHHAMHUKA
2.1 MOJIEKYJIAPHAA ©U3UKA

2.1.1 Mopenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX Tell. [IycTh TepMOoaHAMUYECKAs

cucteMa (Teno) cOoCcTOUT M3 N OJIMHAKOBBIX MOJEKyJd. Torjga KOJIMYeCTBO

N m
BICCTBA: V=, V=, [PASICIIIIN HA OT/ACIIbHBIC GopMyIIBI BY, V¥ +
y n

rac NA — YHCJIO ABoraz[po, m — Macca CUCTEMbI (Teﬂa), l,L — MOJIsIpHasA MaccCa BCIICCTBA
2.1.2 TermmoBoe IBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA bY, VY +
2.1.3 B3auMopelicTBre yacTuIl BellecTBa BY, VYV +
2.14 Huddys3usa. bpoyHoBCcKoe TBUKEHHE BY, VY +
2.1.5 Mognens naeansnoro raza 8 MKT BY,VV +
2.1.6 CBsi3b MEXIy JaBICHUEM U CPeIHEH KMHETHMUECKOM dHEpPrueil mocTynaTreabHOTro

TEIJIOBOTO JABMKEHUSI MOJIEKYJI HealbHOTr0 raza (ocHoBHOe ypaBHenue MKT):

— 2 mp? X — .
p= gmonu , D= En 5P D— gn * Eypam» THE M0 —Macca OJJHON MOJIEKYJIbI, BY, VY +
pa3aeIuiIn Ha OTJASIbHBIE (POPMYIIBI

n= 72 KOHLIEHTpaLUs MOJIEKYJI
2.1.7 AOcomoTHas TeMIepaTypa: T =¢° + 273 K bBY, VY +
2.1.8 CB43b TEMIIEPATYPHI a3a CO CPEAHEN KHHETHYECKOW IHEPTUEHN MOCTYMATEIbHOTO

TEIJIOBOTO JABUKEHUS €r0 MOJIEKYJI:

2 bBY,VV +

— g, U g— 3

Erom | 5 p Enocn =§kT pa3zieNuian Ha OTACIbHBIE (POPMYJIBI
2.1.9 VYpaBHEHHE p = nkT BY, VY +
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pa3nesa/ | 3JieMeHTa NPOrpaMMmblI 3J1eMeHTa
TeMblI coiepKaHus
B KoAu(UKaTOpE
EI'D npouuibix Jjet
2.1.10 Mogenb ueanpbHOro ra3a B TepMOJIMHAMUKE:
VYpaBuenune MengeneeBa — Kianeiipona
BripakeHne 111 BHyTPEHHEW SHEPTUU
VYpaBHenune MengeneeBa — Knaneiipona (mpumeHuMbIe (GOPMBI 3aTTUCH):
pV :ﬂRT, pV =vRT, pV =NkT, p= ﬂ pa3aenuiii Ha OTACIbHBIC (POPMYJIbI
H H BY, VY +
V
_pT = const, pu v = const. |H€p€H€CJ’II/I c2.1.12 |
BripaxeHnue a1 BHYTpPEHHEH SHEPrUH OJHOATOMHOTO HMJEaIbHOTO ras3a (Ipume-
HHMI;Ie (bopmsl 332‘HH°H): ; 5 [PA3CIIIIN Ha OT/IENbHEIE (GopMyIIbI
U=2VRT, U=2NkT, U=2"RT, U=ve,T, U=2pV
2 2 21 v i
2.1.11 | 3axoHn JlanbToHA JUIsl 1aBJIEHUS CMECH Pa3pEIKEHHBIX T'a30B:
_ BY, VYV +
pP=p +D,+..
2.1.12 | M3omporiecchl B pa3peKeHHOM Tra3e ¢ MOCTOSHHBIM YHUCIOM MoJiekyn N (¢ mo-
CTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
msorepma (7= const): pV =const,
_ P _
uzoxopa (¥ = const): ? =const, BY, VY +
V
u3o0apa (p = const): ? = const
I'paduueckoe mpeacrariieHre U30MPoIeccoB Ha pV-, pT- u V1- nuarpaMMax
2.1.13 | HaceluieHHbIE M HEHaCBILIEHHbIE Mapbl. KauecTBEHHas 3aBUCHMOCTH IIOTHOCTU
Y JaBJICHUS HACBIIIEHHOTO Tapa OT TeMIEPaTyphl, UX HE3aBUCHMOCTh OT 00bhEMa bY, VY +

HACBIIICHHOTI'O ITapa
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMbI COepKAHUA
B KoAu(UKaTOpE
EI'D npouuibix Jjet
2.1.14 | BrakHocTs BO3MYXa. pa3enuiv Ha OTAeIbHBIE (OPMYJIIbI
OtHOCHTENbHAS BIAXHOCTD: () = Prs ) , 0= P () BY, V¥ *
_— _—
2.1.15 N3MeHeHune arperaTHbIX COCTOSTHUM BEILIECTBA: MCMIAPEHUE U KOHACHCALIMS, KUIIe- BY, VY .
HUE KUJKOCTH
2.1.16 H3meHeHue arperaTHbIX COCTOSHUM BEILIECTBA: IUIABJICHUE U KPUCTAJUIM3ALINS BY, VY +
2.1.17 | IIpeobpa3oBanue 3Heprun B (ha30BBIX MMEPEX0Iax bY, VYV +
2.2 TEPMOIMHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpATypa bY, VYV +
222 BryTtpeHnHss sHEeprus bY, VYV +
223 Tennomnepenaua kak croco0 W3MEHEHHsI BHYTpEHHEW »Hepruu 0e3 COBEpIICHHS Y. VY n
paboTtbl. KoHBEKIMS, TEIUIONPOBOAHOCTb, U3Ty4EHUE ’
224 KomnyecTBo TEIIOTHI.
VYV nenbHas TEMIOEMKOCTh BemecTBa ¢: Q = cmAT by, ¥y *
2.2.5 VnenbHas Temiora napoodpasosauust L: O = Lm .
VY enpHas TerioTa miaaBiaeHus A: O = Am. BY, VY +
V nesnpHas TemioTa cropanus romtusa ¢: O = gm
2.2.6 OnemeHTapHas pabota B TepMmoauHamuke: 4 = pAV. Bpruucienue padboThl 1O BY. VY N
rpaduKy nporecca Ha p V-auarpamMmme ’
2.2.7 IIepBblil 3aKOH TEPMOANHAMUKH:
Qi =AU + 4, =(U, ~U, )+ 4. BY. VY N
Annabara:
0,=0= 4,=U,-U,=-AU,
2.2.8 Bropoii 3akon TepmoauHaMuku. HeoOpaTtrumeie mporiecchl bY, VYV +
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI coiepKaHus
B KoAu(UKaTOpE
EI'D npouuibix Jjet
229 [Ipunuuns! aeiictBus Temnosix MamuH. KI1/T:
n= A , N= Dhary Qs |, n =1_@ pas[enuiy Ha OTA€eIbHbIE (hopMyIbl PY, VY +
QHarp QHan QHarp
2.2.10 Maxkcumansnoe 3nauenue KIIJI. [Muxn Kapro:  (pa3jaenniy Ha OTAEIbHBIE (bOpMyJ'II)I
narp ~ £ xom T, bBY,VV +
max T] = T]Kapﬂo = = > b max n = nKapHo = 1 | TXOH ’
Harp Harp
2.2.11 | Vpasuenue Temnosoro 6ananca: O, +Q, +0; +...=0 BY, VY +
3 SJIEKTPO/THHAMMHKA
3.1 OJIEKTPUYECKOE IIOJIE
3.1.1 Onexrpuszanus Ten U €€ MposABICHUA. DJIEKTpUUECKUM 3apsa. [[Ba Buma 3apsina.
DOneMEHTapHBIM AJEKTPUYECKUN 3apsiil. 3aKOH COXpPaHEHUs >SJIEKTPUUYECKOIo bY,VVy +
3apsaa
3.1.2 B3aumoneiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona:
B OJIHOPOJHOM BEIIECTBE C AUBIECKTPUUECKON MPOHUIIAEMOCTBIO €
bY,VVy +
. 1 . s
F:k|q]| |2qz|’ F— .|Q1|2|Q2|
er 4nee, r
3.1.3 Dnektpuueckoe nosie. Ero nefictBre Ha 31EeKTPUIECKUE 3apsi bl bY, VY +
3.14 Hanpspk€HHOCTB JIEKTPHYECKOTO MO fF r .
q npoOHBII
Ilone Toueunoro 3apsina: E, = k iz, bBY, VY +
r
OJHOPOJHOE MOJIE: E = const.
KapTtunsl auHMi HanpsHKEHHOCTH 3TUX TOJIEN

© 2026 denepanbHas ciyk0a 1Mo Haa30py B chepe 0Opa3oBaHMsI U HAYKH



Александр
Текст
разделили на отдельные формулы

Александр
Текст
разделили на отдельные формулы

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение


Komudukarop KUM EI'D 2026 r.

OU3UKA, 11 kmace. 22/34

Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NPOrpamMMblI 3J1eMeHTa
TeMblI coiepKaHus
B KoAu(UKaTOpE
EI'D npouuibix Jjet
3.1.5 [ToTeHManTbHOCTD ANEKTPOCTATUYECKOTO TOJIS.
Pa3HOCTh NOTEHIIMAIOB U HANIPSKEHUE:
_ _ _ a3JeJIIN HAa OTJIEIbHEI MYJIbI
Alz—Q((P1_(P2)a A, =—qA0, 4,=4qU.. pasne oTAc e(bop y
[MoTenumanpHast SHEPTUS 3apsaa B IEKTPOCTaTHIECKOM rtone: W =¢g@.
A=—-AW bY,VVy +
[ToTenuman >MeKTPOCTATUIECKOTO MOJIS: @ = —.
q
CBs13p HanNpsHKEHHOCTU TMOJIA M PA3HOCTU MOTEHIMAIOB JUIsl OJHOPOJHOIO
anektpocTarndeckoro nomst: U = Ed
3.1.6 [TpuHIUTT CynIEepIIO3UIUHN AIEKTPUUECKUX TTOJICH:
P BY,VV +
E=E+E,+..., ¢0=0¢,+0¢, +...
3.1.7 [IpoBOIHMKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHS 3aps0B: BHYT- vy
S +
pu npoBoHUKa F = (), BHYTpH U Ha TIOBEPXHOCTHU MPOBOJIHUKA ( = const
3.1.8 JIM3NEeKTpUKH B 3JIEKTPOCTATUYECKOM MoJie. JM3JieKkTpuyeckass NpOHHUIIAEMOCTD vy N
BEIIECTBA €
3.1.9 | Konnencarop. D1eKTpoEMKOCTh KOHIEHCATOpa: (~_ 4 .
DJIEKTPOEMKOCTB INIOCKOTO KOHACHCATOPA: (~_ €8S pasJeNuiIi Ha OTAENbHbIE (POPMYIIBI
d ¢ BY, VY +
-\ B
OneKTPOEMKOCTH TJIOCKOT0O BO3AYIIHOIO KOHAEHCATOpA:! d
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIeMeHTa
TeMbI COepKAHUA
B KoAu(UKaTOpE
EI'D npouuibix Jjet
3.1.10 [TapannensHOE COeIMHEHNE KOH/IEHCATOPOB:
9 =9, +q,+...°U0,=U, = .. ’Cnapann:C1+C2+"'
IT . vy +
OCJIEIOBATEIbHOE COEIUHEHNE KOHIEHCATOPOB:
I 1 4 1 n
U =U,+U,+ .29, =9, =..0° -5 T 5 ...
Cnocn Cl C2
3.1.11 U CU? 7
OHeprus 3apsHKEHHOro Konjaencaropa: W, = qT’ W, = oK W, = ;]—C bY, VY +
3.2 34AKOHBI IIOCTOAHHOI'O TOKA pa3zieNuiau Ha OT/ACJIbHbIE POPMYJIbI
3.2.1 Cuna Toka: ; _ A9 . IMocrosiuusii Tok: [ = const
At
At—>0 By’ yy +
Jnst mocTosiHHOTO TOKA g = [t
322 VYcioBus CyliecTBOBaHUS 3JIEKTPUYECKOTO TOKA.
bBY, VY +
Hampsxenne U n DJIC £
323 3akon Oma 1151 y4acTKa LENHn: j - % BY, VY +
324 DJIEKTPUYECKOE COMPOTUBJIICHUE. 3aBUCUMOCTH COINPOTUBICHHUS OJHOPOIHOTO
MPOBOJIHUKA OT €ro JJIMHBI U CEUEHHUA. YJEIbHOE COINPOTHUBIICHHE BEIIECTBA. BY. VY .
l b
R=p—
P S
3 ’ 2 : 5 CTOPOHHHUX CHJT
Wcrounuku toka. DJIC wucTouHMka Toka: & =——————. BHyTpeHHee
a yip BY, VY +

q

COIIPOTUBJICHHUEC UCTOYHUKA TOKA

© 2026 denepanbHas ciyk0a 1Mo Haa30py B chepe 0Opa3oBaHMsI U HAYKH



Александр
Текст
разделили на отдельные формулы

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение

Александр
Выделение


Komudukarop KUM EI'D 2026 r.

OU3UKA, 11 xmacc. 24/34

Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIEMEHTAa
TEeMBI coJiepKaHuA
B KoaudukarTope
EI'D npouuibix Jjet
3.2.6 3axon OMa A1 OJTHOM (3aMKHYTO#) ANEKTPUYECKOM LIemu: . r
g — BY, VY +
E =IR+1Ir,otkyna I = R ’
R+r
3.2.7 [TapannensHOE COEAUHEHHE TPOBOIHUKOB:
I=L+D+.,U=U-=.. 1 N N B
Rnapann Rl RZ
) bBY, VYV +
[TocnenoBarenbHOE COETMHEHUE MTPOBOAHUKOB:
U=Urt U+ ., i=D=., _p g, +..
3.2.8 Pabota anekTpuueckoro Toka: 4 - jur
3akon Jlxoyns — Jlenna: O = 1Rt . pa3aceauniii Ha OTACIbHbBIC q)opMynLI
U2 BY, VY +
Ha pesucrope R:Q=A=1?Rt, Q= A=1Ut, Q=d=—1
2. . AA
329 MOILHOCTB IEKTPHIECKOr0 TOKa: p _ A4 _ U
At At—0
TenoBast MOILITHOCTD, BhIJIEsIEMasi HA PE3UCTOPE:
2
P=I°R, P :U_, P=1U. pa3aeinian Ha OTAEIbHBIE (I)OpMyJIbI BY, VY +
R
MomHOCTh HCTOYHNKA TOKA: P, = — =&l
At
At—0
3.2.10 | CBoOOJHBIE HOCUTENN 3JIEKTPUUYECKHX 3apsiioB B IMPOBOAHHKAX. MeXaHU3MBbI
MPOBOJAMMOCTH TBEPABIX METAJIOB, PACTBOPOB M PACIIABOB 3JIEKTPOIUTOB, Vv +
ra3oB. [TomynpoBoguuku. [1o1ynpoOBOIHUKOBBINA U0
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIeMeHTa
TeMbI COepKAHUA
B KoAu(UKaTOpE
EI'D npouuibix Jjet
33 MAI'HUTHOE I[1OJIE
3.3.1 MexaHndeckoe B3aUMOJICMCTBUE MarHuToB. MarHuTHoe moJie. Bektop MarHuT-
HOM MHAyKIMH. TIpHHIMI CyNepIO3HIMY MAarHUTHBIX TOnei: B = B, +§2 +.... EY. VY N
JluHuM WMHAYKOUMKW MarHuTHOro mnojs. KapTuHa NMHMI MHAYKIMA MarHUTHOTO ’
TOJISI TIOJIOCOBOTO U TTOAKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHUTOB
332 Oneir Opcrena. MarHuTHOe 1ojie NMPOBOAHMKA ¢ TokoM. Kapruna nunwmii
WHAYKIAA MArHATHOTO TMOJS JJIMHHOIO MPSMOro MNPOBOAHUKA W 3aMKHYTOI'O bY, VY +
KOJIBLIEBOT'O MTPOBOJIHUKA, KATYIIKU C TOKOM
333 Cuna Ammepa, e€ HanpaBJIE€HUE U BEJIUYNHA: BV VY N
F, = IBl sin o »T/IC 0L — yrOJ MEX/y HAlPaBJICHHEM IPOBOJHNKA U BEKTOPOM ] ’
334 | Cuma Jlopenna, e€ HampaBleHMe W BenWuMHA: [ Top = ‘q‘UB sina,
rI€e 0 — yroJl MeKIy BEKTOpaMd O W . JIBUKEHHWE 3apsHKEHHOW 4YacTHIbI By, V¥ +
B OZJHOPOJHOM MarHUTHOM TI0JIE
34 DJIEKTPOMATHUTHAA HMHIVKIHA
34.1 IToTok BekTOpa MarHUTHOM MHITYKIUU: ﬁ T / B
®=B,S5=BScosa 0
BY,VV +
342 SIBnenue anexkrpoMarHuTHOW HHAYKIMK. DJIC nuHAYKIUH bY, VY +
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIEMEHTAa
TEeMBI coJiepKaHuA
B KoAu(UKaTOpE
EI'D npouuibix Jjet
34.3 3aKOH 3JIEKTpOMarHuTHOM uHaykiuu dapanes:
__AP e BY, VY +
i - t
At At—0
344 OJIC uHAYKIIMU B IPSIMOM MPOBOAHUKE JUTMHOM /, TBHKYIIIEMCS
CO CKOPOCTBIO U (D 11 ) »{3 Tn’
B OJJHOPOJTHOM MarHWTHOM ToJie B: o
‘E’l‘ = Blvcosa, rae o — yrom Mexay g X BY, VY +
- [
BEKTOPOM B 1 HOpMAaJbIO an IUIOCKOCTH, ( £ _!,)
B KOTOPO#1 JIS)KAT BEKTOPBI [ U U ; €CIH N
[ LBwuolB,Tto ‘é’i‘zBlU
3.4.5 ITpasuiio Jlenna BY,VVY +
3.4.6 NHAyKTUBHOCTB: | — @ ,amu @ = LI
I
Al BY, VY +
Camounnayknus. DIC caMOMHIYKIINH: gsi =—L— =-LI'
! At—0
347 |5 ) LI*?
HEPTHsl MArHATHOTO TOJISt KaTYLIKK C TOKOM: J, = BY, VY +
2
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIeMeHTa
TeMbI COepKAHUA
B KoaudukarTope
EI'D npouuibix Jjet
3.5 IJIEKTPOMAI'HUTHBIE KOJIEFAHHUA U BOJIHbBI

3.5.1

KoneGarenbubiii koHTYyp. CBOOOAHBIE 3IIEKTPOMArHUTHBIC
KoJIeOaHus B UACATHPHOM KoJIeOaTeIbHOM KOHTYpE: L

(1) = Gy SIn (02 + @) C

](t) =4, = 0f,, COS(cot+(p0) =1 .. cos(cot +(p0)

pa3zie’ii Ha OT/AeNIbHbIE (POPMYJIbI

2n
®opmyna Tomcona: 7' =2n+ LC, OTKy1a ® = & 0=—.
CBs3b aMIUIUTY B! 3apsa KOHACHCATOPA C aMIUIUTYJOH CHUJIBI TOKA MPH CBOOOI-

HBIX DJJICKTPOMAarHUTHBIX KOJIEOAHHSIX B nacaJIbHOM KoJieOaTeIbHOM KOHTYpE:

_ “max
qmax -

BY, Y

3.5.2

3aKOH COXpaHEeHHsI SHEPTUU B H1eaIbHOM Koje0aTelIbHOM KOHTYpeE:

cU* LI* CU? LI?
+ = = —- = const.
2 2 2

bY, VYV

3.53

Boiny>K1eHHBIE AJIEKTpOMarHuTHbIE KosieOaHus. Pezonanc

vy

3.54

[lepemennsiit Tok. Ilpous3BoACTBO, mepenadya M MOTPEOICHHE AIIEKTPUUYECKON
SHEPIrUU

vy

3.5.5

CBolicTBa 9JICKTPOMArHUTHBIX BOJIH. Bzanmnuas OpHUCHTAlHd BCKTOPOB B 3JICKTPO-

MarHMTHO BOJHE B Bakyyme: F L B 1L ¢

bY, VYV

3.5.6

[lIxkama 3IEKTPOMATHUTHBIX BOJH. IIpuMEHeHHE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY

BY,VV
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NPOrpaMMmblI 3J1eMeHTa
TeMblI coiepKaHus
B KoAu(UKaTOpE
EI'D npouuibix Jjet
3.6 OIITHKA
3.6.1 [IpssMonuHETHOE pacnpoCTpaHEHHE CBeTa B OJHOPOAHOW cpene. ToueuyHsbld Y. VY n
MCTOYHUK. JIyu cBeTa ’
3.6.2 3aKOHBI OTPAKEHUS CBETa. o =3 B
v
BY, VYV +
T7ZRP I TRTTZ
3.6.3 [Toctpoenne n3o0pakeHHi B INIOCKOM 3epKalie bY, VY +
3.6.4 3aKOHBI MIPEJIOMJIEHUS CBETA.
[Ipenomnenue ceera: n, sino = n, sinf3 .
n
1
AOBCOJIOTHBIN OKA3aTeNb NPETOMIIEHUS: n, =N a
v
OTHOCUTENBHBIN MTOKA3aTENb IPETIOMIICHUS: i -
3
Lo o BY, VY +
o, o™ p, " |PASACTIHIIN Ha OTACTBHBIC dbopmyIibl
XoJ a1y4deil B IpU3Me.
CooTHoOIIEHNE YacTOT U COOTHOILIEHUE JUIMH BOJIH IIPU NEPEXOAE MOHOXPOMATH-
YECKOT0 CBETa Yepe3 rPaHully pasjiesia IByX ONTHYECKUX Cpea:
V=V, ny A = n,Ak,
3.6.5 [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbiil yroa
TIOJIHOTO BHYTPEHHETO OTPasKEHHSI: m<n ny
sino,, =—, sina, =-—> = Y +
nOTH nl u‘l'rp n]
pa3aeiuiIn Ha OTJEIbHBIE (POPMYIIBI
3.6.6 CoOuparomue u pacceuBaromye JUH3bI. ToHKas nuH3a. DOKYCHOE pacCTOsSHUE
BY,VV +

U OIITUYECKAs CHUJIa TOHKOM JTUH3HI: D= 1

F
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIeMEeHTAa
TeMbI coJiepKaHuA
B KoAu(UKaTOpE
EI'D npouuibix Jjet
o N
3.6.7 dopMyna TOHKOM JTUH3BL 1 4 1r_1, d
d f F J\
YBenuueHue, JaBaeMoe IUH30M: H F
h
R L 1 LN P
H d pa3AeuIn Ha OTJEIbHBIE (POPMYIIBI
B < : f bY, VY +
ClIly4ae pacceuBarOIIeH JTHH3bI:
1
D<0=F=—<0, N2
D
h
F = ﬁ < 1, F S ‘dﬁ < 1
pa3ze’iii Ha OTAENbHbBIE (POPMYIIbI
3.6.8 Xox nyda, MPOIUIEANIEro JIMH3Y MO MPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOM ONTH-
yeckoit ocu. [locTpoeHne n3o0paxeHuit TOYKU U OTpe3Ka MPSMOil B COOMPAIOIINX vy +
Y PACCEMBAIOIINX JIMH3aX M UX CUCTEMax
3.6.9 dotoanmnapaT Kak onTHYeCKuil nmpubop. ['1a3 kak onTuyeckas cucrema BY,VV +
3.6.10 | Unatepdepenmus cera. KorepeHTHbIE HCTOUHUKH. Y CIOBUS HAOIIOICHUS] MAKCH-
MyMOB M MHHMMYMOB B HWHTEpPGEPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX UCTOUHUKOB:
MAKCHMYMBI — A — 25 Xy 2041, 42, £3, .0 BY, VY +
2
MHUHHMYMBI — oA = (2m + 1)%, m=0,+t1,+2,£3,..
3.6.11 Hudpakmus cBera. JudpakmmonHas pemérka. YcioBue HaOIIOIECHUS TIABHBIX
MaKCUMYMOB TMPU HOPMaJIbHOM MaJICHUHM MOHOXPOMAaTHYECKOTO CBETA C JUIMHOU BV VY N
BOJIHBI A Ha PEHIETKY C TIEPUOIOM d- ’
dsing, =mk, m=0,£1,£2,£3, ...
3.6.12 | lucnepcus cBeta bY, VY +
4 KBAHTOBAA ®U3HKA
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI coiepKaHus
B KoAu(UKaTOpE
EI'D npouuibix Jjet
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIU3M
4.1.1 ['mmotes3a M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv bY, VYV +
4.1.2
®otonsl. DHeprus potoHa: E =hv, E = h—;, E=pc.
E Y p |pasmennmu Ha oTaensHbIE hopmyst PY, VY +
Umnynse poTona: p=—, p=—, p=—
c c A
413 ®oroaddexr. OnbiTer A.I'. CroneroBa. 3akoHbl hoToddhdexra Yy +
4.1.4 VYpaBHenue DiiHmreitHa 11 potodddexra:
E ¢dorona = ABLIxoz[a + E KUMH max ’
hc hc
rne E otoma I’lV, EQ)OTOHa = 7’ Asmxoaa = hvxp’ ABblxoua B }\4_’ 2 Ey, yy +
Kp
muriax pa3AeuiIn Ha OTJeIbHBIE (POPMYIIBI
KHH max - ’EKI/IH max: eUsan
2
4.1.5 JaBnenue cBera. [laBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOUIYIO MOBEPXHOCTh vy N
Y Ha MOJIHOCTHIO TOTJIOIIAIOIILYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
421 [InanerapHas Mozenb aroma bY, VY +
422 [Tocrynarer bopa. M3iny4yenue u morsomnieHne (GOTOHOB MIPH MEPEX0e aToma ¢ O/i-
HOT'O YPOBHS SHEPTUH Ha APYTOM:
i BY,VV +
v, =—, hv,.=|E —E,| |pa3leluin Ha OTAEIbHbIE (DOPMYIIbI
423 JIunelyaThie CIEKTPBI.
BY,VV +

CrieKTp ypoBHEii 3Hepruy atoma Bogopoga:  _ — 13,6 9B _ 1.2 3
n ) 5 5 Ly Dy een
n
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasaena/ | 3JieMeHTa NMPOrpamMMbl 3JIeMeHTa
TeMblI coiepKaHus
B KoAu(UKaTOpE
EI'D npouuibix Jjet
43 OU3UKA ATOMHOI O AJ[PA
43.1 Hyxnonnas monens siapa [eiizenoepra — MBanenko. 3apsn siapa. MaccoBoe umnc- V. VY .
10 sapa. M3orornsl ’
432 PagnoakTHBHOCTE.
Anba-pacnan: 5 X—% Y + 3He.
bera-pacnan. 5V VY
~ , _|_
Dnextponnsiii B-pacnan: y X—,mY + e+ .
Tosutpounsrii B-pacman: 5 X— ,AY + )& +v,.
I'amma-usnydenue
433 _X
3aKoH paJMOaKTUBHOIO pacnana: N(t)=N,-2 7.
K BY, VYV +
Iycts m — Macca paguoaktuBHoro seuectsa. Torna m(t) =m,-2 T
434 AnepHsble peakuuu. [lenenre u CUHTES sizie
JepHbIe peakuuu. JleneHue u aaep BY, VY N
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Paznen 3. OTpaxkeHne B cOiePKAHMN KOHTPOJIbHBIX H3MePHTEIbHBIX
MAaTepPHAJIOB JUYHOCTHBIX Pe3yJbTATOB OCBOEHHSI OCHOBHOIA
o0pa3oBaTe/IbHON NPOrpaMMbl cpeHero 0o11ero o0pa3oBaHust

JINYHOCTHBIE ~ pE3YyNbTaTHl  OCBOCHHS  OCHOBHOH  0Opa30BaTeNbHOM
nporpamMmbl  oO0ydarommmucs (Ha ocHoBe wu3MeHEHHoro B 2022r. ®I'OC)
OTpakaloT TOTOBHOCTb U CIIOCOOHOCTh OOy4aromuXcsi PYKOBOJICTBOBATHCS
c(OPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpPHEHTAlMii, TO3UTHBHBIX BHYTPEHHHX yOCKAEHHIH, COOTBETCTBYIOIINX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHHCKOro OOIIEeCcTBa, PacIIMpeHHe >KU3HEHHOTO
OIBITA U OIIBITA JEATEIILHOCTH B IPOLECCE PEANM3ALUU OCHOBHBIX HAIIPABICHUI
BOCIIUTATEIILHOU JESTENBHOCTH.

CozpepkaHue W pe3ysbTaThl BHINMONHEHUH 3amanuil EI'D cBsa3aHbl B TOM
qUCNe C AOCTIDKEHHEM OOYYalOIMMHUCS CIEAYIOIIMX JIMYHOCTHBIX Pe3ylbTaToOB
OCBOGHMSI OCHOBHOI 00pa3oBaTeNbHONM IpPOrpaMMBI Ha OCHOBE M3MEHEHHOTO
B 2022 . PI'OC.

B uwactu mpyoosozo socnumanus:

— HHTepec K pa3IM4HbIM chepaM NpodeccHoHaIbHON IesTeNbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PM3UKOI M TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyxymieii mpodeccuu M peaan30BBIBATE COOCTBEHHBIC JKH3HCHHBIC
IUIAHBb;

— TOTOBHOCTH M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpa30BaHHIO
B 001acTn (pU3UKM HA MPOTHKEHUN BCEH >KU3HM.

B vacTu sxonoeuueckozo sochumanus:

— c(hOopMUPOBAHHOCTh HKOJOTHYECKOH KyNBTYypBI, OCO3HAHHE TIT00AIBHOTO
XapakTepa SKOJIOTHIECKHX MpoOIeM;

— IUIAHUPOBAaHHE M OCYIIECTBIECHHME JEHCTBUI B OKpyXarwolled cpene Ha
OCHOBE 3HaHMs LieJied YCTOHYMBOrO Pa3BUTHS UEJIOBEUECTBA;

— PpacIIUpEHHUE OIbITa JAEATEIBHOCTU 3KOJIOTMYECKONW HAIIPABICHHOCTH Ha
OCHOBE UMEIOIUXCS 3HAHUH 10 (HU3HKe.

B wactu npunamus yennocmu Hay4Ho20 NO3HAHUL:

— chOopMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3MUECKON HAYKH;

— OCO3HAaHHE LEHHOCTU HAy4YHOU MAEATEILHOCTH, I'OTOBHOCTH B IPOLECCE
n3ydeHns: (U3MKU OCYLIECTBIATh MPOCKTHYIO M  MCCIENOBATEIbCKYIO
JIeATENBHOCTh UHANBUAYAIBHO U B IPYIIIIE.

Jluunocmuvie pesynbmamel, obecneuusaroujue adanmayuio ooy4aowezocs
K USMEHAIOWUMCS YCIOBUAM COYUATILHOL U NPUPOOHOLL Cpeobl:

— CIIOCOOHOCTb JeicTBOBaTH B YCIOBHAX HEONPEAENEHHOCTH, IOBBIIIATH
YPOBEHb CBO€H KOMIIETEHTHOCTH Y€PE3 IMPAKTUYECKYIO AEATEIbHOCTD, B TOM
ylycI€ YMEHUE YUYMThCS Y APYTHX JIIOAEH, OCO3HaBaTb B COBMECTHOH
JIESITENbHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETCHLIUH U3 OIIbITa IPYTHUX;
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— HaBBIK BBIABJICHHS W CBA3BIBAaHHUA 00Pa30B, CIIOCOOHOCTH (HOPMHPOBAHUSL
HOBBIX 3HAHWH, B TOM YHCIIEe CIIOCOOHOCTH (DOPMYITHPOBAThH HAEH, TOHATHS,
rUnoTe3bl 00 0OBEKTax M ABJIEHUSAX, B TOM YHCIIE paHEe HE H3BECTHBIX,
OCO3HAaBaTh JAC(UIMTHl COOCTBEHHBIX 3HAHMH W KOMIICTEHTHOCTEH,
IJTAHUPOBATH CBOE PA3BUTHE;
— yMEHHE pacIliO3HaBaTh KOHKPETHBIC NPHMEPHI MOHSTHS 10 XapaKTSPHBIM
IOpU3HAKaM, BBINOIHATH ONEpallid B COOTBETCTBHU C OMpeEJelIeHHEM
U IPOCTEUIINMH ~ CBOWCTBAMH  MHOHSATHS, KOHKPETU3HUPOBATh IIOHATHE
IpUMEpaMH, HCIIONB30BaTh MOHSATHE M €ro CBOICTBA IPH pPEIICHHH 3a1ad
(manee — omepupoBaTh MOHATHAMH), a TakXKe ONEPHUPOBATb TEPMHUHAMU
U TIPEACTABICHUAMH B 001aCTH KOHLENIUH YCTOHYNBOTO Pa3BUTHS;
— yMEHHE aHAIM3HPOBATh W BBUBIATH B3aMMOCBS3HM IIPHPOABI, OOIIECTBa
1 SKOHOMHKH;
— yMEHHE OLEHUBATh CBOM JIEHCTBHUS C y4ETOM BIHUSHHUS Ha OKPYKaroOLIyIO
cpemy, HOCTIDKEHHMI Iielelf U MpPEOJONCHUS BBI30BOB, BO3MOXKHBIX
TTI00aTBHBIX TTOCIEACTBHI;
— CIIOCOOHOCTH OOYYAIOIIUXCsl OCO3HABATH CTPECCOBYIO CUTYALIUIO, OIICHUBATH
MPOUCXOAAINE U3MEHEHUS U UX TOCIIEICTBUS;
— BOCIIPUHHMATH CTPECCOBYIO CHTYAIIHIO KaK BBI30B, TPEOYIOLIHIT KOHTpMED;
— OIIGHWBATh CHUTYalWIO CTPecca, KOPPEKTHPOBATH IIPUHUMAEMbIC DPEIICHUS
U ICHCTBUS;
— ¢QopmynupoBaTh U OLEHUBATH PUCKH M IMOCIEACTBUS, (POPMHUPOBATH OIBIT,
YMeTb HaXOAUTh TIO3UTHBHOE B ITPOMU3OIICIICH CUTYaIlNH;
— OBITH TOTOBEIM JICHCTBOBATh B OTCYTCTBHE TapaHTHIl ycIexa.
ITpumenurtensro k T'OC 2012 r. MOXKHO TOBOPUTH O CBs3W 3amanuii EI'D
C DOCTIDKEHHEM JTMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBl ~ CpefHero o0mero  oOpa3oBaHWs, OTPAXAIONUX TOTOBHOCTB
M CHOCOOHOCTH ~ OOydarommuxcsi K  CaMOPa3BUTHIO M JINYHOCTHOMY
CaMOOIIPEeNeHN0,  CHOPMHUPOBAHHOCTh ~HMX  MOTHBAllMM K  OOYYEHHIO
1 IENCHANPABICHHON II03HABATCNIFHOM JESATEIBHOCTH, CHCTEMBI 3HAYMMBIX
COITHANBHBIX U MEXKIIMYHOCTHBIX OTHOIICHHUH, [ICHHOCTHO-CMBICIIOBEIX YCTaHOBOK,
OTPaXaloWMX JHUYHOCTHbIE M TpaXJAaHCKUE MO3UIMU B  JEATEIBHOCTH,
AaHTHKOPPYNI[HOHHOE MUPOBO33PEHHE, IPABOCO3HAHNUE, IKOJIOTUIECKYIO KYIbTYDY,
CIIOCOOHOCTh CTaBUTh ILEJM M CTPOUTH JKU3HEHHBIC IUIAHBI, CIIOCOOHOCTH
K OCO3HAHUIO POCCHHCKON TIpa)KTaHCKOW MICHTHYHOCTH B MOJNUKYJIBTYPHOM
COIIUyMe, B TOM YHCIIe

«4) chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YpPOBHIO pa3BHTHS HayKd H OOIISCTBEHHOH IPaKTHKH,
OCHOBAHHOTO Ha JHUajore KylnbTyp, a TaKKe paslHYHbIX (GOpM OOIIECTBEHHOTO
CO3HAHUS, 0CO3HAHUE CBOETO MECTa B IIOJIUKYIBTYPHOM MHPE;

5) chOpMHpPOBAaHHOCTH ~ OCHOB ~ CaMOpa3BUTHUS U CaMOBOCIIMTAHUA
B COOTBETCTBHH C OOIIECYETIOBCUYCCKUMH LIEHHOCTSAMH M HICAIAMU IPaXKTAHCKOTO
o0ILIecTBa; TOTOBHOCTb M CIIOCOOHOCTh K  CaMOCTOATENBHOH, TBOPYECKON
M OTBETCTBEHHOM IEATENHHOCTH; <...>
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9) TOTOBHOCTE M  CIIOCOOHOCTH K  OOpa3oBaHMIO, B TOM  YHCIE
caM000pa30BaHMIO, Ha TPOTSHKEHWM BCEH JKM3HW, CO3HATENBHOE OTHOIICHHE
K HEMpepbIBHOMY O0pa30BaHHIO KaK YCJIOBHIO YCHELIHOH NpodeccHoHaIbHOM
1 OOIIIECTBEHHON NEATENBHOCTH; <...>

11) mpuHATHE W peann3anuio HeHHOCTeH 310poBOro U Oe3omacHoro odpasa
KU3HHM, TOTPEOHOCTH B (HU3UYECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHSITHSX
CHOPTUBHO-037I0POBUTENBHON JAEATENbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYCK:
KypeHHs1, yHOTpeOJIeHNUs aJIKOTOoJIsl, HAPKOTUKOB;

12) GepekHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHUE K (DH3HISCKOMY
U TICHXOJIOTUUECKOMY 3[0POBbIO, Kak COOCTBEHHOMY, TaKk M APYIHX JIIOAEH,
YMEHHUE OKa3bIBaTh NEPBYIO OMOIIb;

13) oco3HaHHSBIH BEIOOp Oymymieil mpodeccru 1 BO3MOXKHOCTEH pearn3amnin
COOCTBCHHBIX JKH3HCHHBIX IUIAHOB, OTHOIICHHE K IpodeccnoHaIbHON
JIESITENbHOCTH KaK BO3MOXKHOCTH YYacTHs B PEIIEHHU JIMYHBIX, OOIIECTBEHHBIX,
TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIeM;

14) chopMrpOBaHHOCTH SKOJIOTHYECKOTO MBIIIICHHS, TOHUMAHUS BIIHSHUS
COIMATEHO-9KOHOMHYECKUX IPOIECCOB HAa COCTOSIHME MPUPOJHOW M COLMAIBHON
cpezbl; MpUOOPETEHNE OMBITA YKOJIOTO-HAPABICHHON AEATEIbHOCTI.
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