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IPOBEPSIEMBIX TPEOOBAaHUH K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl CPEAHETO 001erQ 00pa3oBaHUs
Y DJIIEMEHTOB COAEPKAHUSA JUIsl IPOBEICHUS
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no ®U3UKE

HOJTOTOBIICH (hefepasbHBIM IOCY1apCTBEHHBIM OI0/PKETHBIM
. Hay4HbIM YUPEKICHUEM .
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Konunduxarop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOCHHUS OCHOBHOI
00pa30BaTeJIbHON MPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus U 3JIEMEHTOB
cojiep:KaHus 1151 IPOBeeHNHs] eAMHOr0 rocyJ1apCcTBEHHOI0 IK3aMeHa
no ®PU3UKE

Komudukatop cocTaBieH Ha OCHOBE (heAepanbHOTO TOCYIAPCTBEHHOTO
0o0pa3oBaTeNbHOr0 CTaHAapTa cpemHero obmero obpasoBanus (manee — OI'OC)
(npuxa3 MunucrepctBa npocemienus Poccuiickoit denepanun ot 12.08.2022
Ne 732 «O BHeceHMHM W3MEHEHUH B  (eAcpalbHBI  TOCYJapCTBEHHBIN
00pa30BaTeNbHBIM CTaHAAPT CPEAHEro o0mero o0pa3oBaHMS, |YTBEPIKASHHBIN
npuKa3oM MuUHHCTepcTBA 00pa3oBaHWS W Haykd Poccuitckoit ®eneparm
ot 17.05.2012 Ne 413») u denepanbHOil 00pa3oBaTeNLHON MPOTrPaMMbI CPETHETO
obmero oOpaszoBanus (mpuka3 MuHKHCTEpCTBa IpocBenieHus — Poccuiickoi
Qemeparun ot 18.05.2023  Ne371 «O6  yrBepxknmeHHH (enepaabHON
00pa30BaTeFHOM IPOrPaMMBI CPEITHETO 00IIEro 00pasoBaHUsY).

Kommdukatop cocTouT u3 Tpéx paznenos’:

— pazgen 1. «Ilepedens mpoBepseMBIX TpeOOBaHMIT K pe3ynbTaTaM OCBOCHHUS
OCHOBHO# 00pa30BaTeNbHOM MPOrpaMMBI CPEIHETO OOIIETo 00pa30BaHus IO
(busnker;

— pasgen 2. «IlepeyeHp >IeMEHTOB COAEPKaHHS, NPOBEPSIEMBIX HA EAMHOM
TOCY/IapCTBEHHOM 3K3aMEHe [0 (hH3HKe»;

— pasgen 3. «<OTpakeHHE B COICP)KAHWH KOHTPOJBHBIX HM3MEPHTEIBHBIX
MaTepuaoB JIMYHOCTHBIX pe3yJbTaToB OCBOEHUS OCHOBHOM
00pa30BaTeNbHON IPOTrPAMMbBI CPETHETO OOIIETO 0OPA30BAHUSI.

B xommduxatop He BKIIOYEHBI TpeOOBaHMSA K pe3yNbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTENbEHOM IMporpaMMBI  CpelHEro oomero oOpa3oBaHHs
Y JIEMEHTBHl CONEep)KaHMsl, JOCTH)KEHHE KOTOPBIX HE MOXET OBbITh IPOBEPEHO
B paMKaX LOCYAapCTBEHHONW UTOTOBOH aTTECTALUU.

! Martepuansl paznenoB 1 u 2 BKIIOYEHBI B (helepaibHyl0 00pa3oBATENBHYIO IPOTPAMMY CPEIHETO OOIIEro
ob6pasosanus (ITpuka3 MunucreperBa npocsetuenus Poccuniickoit @eaepanun ot 09.10.2024 Ne 704 «O BHeceHHH
M3MCHEHHII B HEKOTOpble NpHKa3bl MuHHCTepcTBa IpocBemmieHHs Poccmiickoii ®enepammy, Kacaromuecs
(enepanbHBIX 00pa30BaTENBHBIX MPOrPaMM HAYaIBHOTO OOIIEro 06pa3oBaHis, OCHOBHOTO 00IIEro 00pa3oBaHus 1
cpeiHero oo1ero 0opasoBaHus»).
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Kog
NMpPOBEPSIEMOr0
TpedoBaHHUA

IIpoBepsieMmble TpeGOBaHUSI K MeTanpeIMeTHBIM
pe3yJbTaTaM 0CBOeHHUsI OCHOBHOM 00pa3oBaTe/LHOM
TMPOrPaMMBbI CPeIHEro 0011ero 00pa3oBaHusA

1.2.6

YMeTh epeHOCHTh 3HAHUS B MO3HABATEIBHYIO U MIPAKTHYCCKYIO
00JIaCTH KU3HECATCIBHOCTH;

YMETh HWHTETPUPOBaTh 3HAHUS W3 Pa3HBIX IPEIMETHBIX
obnacTeii;

OCYIICCTBJIATh LCJCHANPABICHHBIA MOUCK IIEPEHOCAa CPEACTB
1 c1toco00B IeHCTBHS B TPO(HECCHOHANBHYIO CPEAY

1.2.7

CrnocoOHOCTP M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOHCKY
METOJIOB  pELIeHUS TPaKTHYECKWX  3adad, _ IPUMEHEHHUIO
Pa3INIHBIX METOIOB IMTO3HAHUS;

CTaBUTh U  (OpPMYyJIUpOBaTh  COOCTBEHHBIE  3aJa4yd B
00pa3oBaTeNbHOM AEATETLHOCTH M KU3HEHHBIX CHUTYAITHSX;
CTaBUTh MPOOIEMBI U 3aJauH, IOMYCKAOIINEe ajlbTepHATHBHBIC
pelIeHus;

BBIIBUTATh HOBBIE HJIEH, NpeAIaraTh OPUTHHAIBHBIC MTOJXOAbI U
peIIeHNS;

pa3pabaTeiBaTh IUIAH PEHICHUs MPOOIEMBI ¢ yd4€TOM aHam3a
MMEIOIINXCSl MATePHAIBHBIX M HEMaTEepHAIbHBIX PECYPCOB

1.3

Paboma c ungpopmavuen

1.3.1

Brnanerp HaBbIKaMW TOAY4YEeHHS HHGOPMALUN M3 HCTOYHHKOB
Pa3HBIX THIIOB, CaMOCTOSTEAbHO OCYIIECTBIJIATH TOUCK, aHAJM3,
CHUCTEMaTU3aUyio, i MHTEPIpeTaluio UHGOpMalUu pa3IMYHbIX
BUIOB 1 (OPM MIPEACTaBICHUS

1.3.2

Co3maBaTh TEKCTbI B pa3iIM4yHbIX QopMaTax ¢ Yy4€ToM
Ha3HaYeHUs MHPOpPMAlMM M LEJIEeBOW ayIUTOpUH, BHIOWpas
ONTUMAJIBHYIO (hOpMY IpeICTaBICHHUS M BU3YATH3aLUI
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OLEHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTH HH(popMmanuu, eé
COOTBETCTBHE IPABOBBIM U MOPAJIbHO-ITHUECKUM HOPMaM

1.3.4

Hcnosnp30Bath cpeacTBa UHOOPMALMOHHBIX ¥ KOMMYHHKAI[MOH-
HBIX TEXHOJIOTHH B PEIIEHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX
W OpraHU3al[MOHHbBIX 3a/1ad ¢ COOJI0ICHHEM TPeOOBaHMIA SPTOHO-
MHKH, TEXHUKU 0€30MACHOCTH, I'MIMEHBI, PECypcocOepeKeH s,
OPABOBBIX M OTHYECKMX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH

135

Brajets HaBbIKAMH PACIIO3HABAHWS M 3alUTHl MH()OPMALNH,
nH()OPMAIIMOHHOH 0e30IaCHOCTH JINYHOCTH

KommyHnukaTusHable YY1

2.1

Obwenue

Tabnuya 1
Kon IIpoBepsiemble TpeGOBaHUS K MeTanpeIMeTHBIM
NpOBEPsSIeMOro pe3yJbTaTaM 0CBOeHUsI OCHOBHOI1 00pa3oBaTe/IbHOI
TpeOoBaHUA TMPOrpaMMbl cpe/IHero od1ero 00pa3oBaHus
1 IMo3HaBaTenbubie Y]

1.1 bazoevie nozuueckue oeiicmeusn

1.1.1 YcraHaBnvMBaTh CYyIIECTBEHHBIH TMPU3HAK WM, OCHOBAHUS IS
CpaBHEHHs, KJIacCH(UKAIMN 1 0000IIeHHS

1.1.2 BriABIATE 3aKOHOMEPHOCTH H. MPOTHBOPEYHS B paccMaTpH-
BaeMBbIX SIBICHHSIX

1.1.3 CamocTOsATEIBHO (hopMyIHpOBaTh u aKTyaJIu3UpOBaTh
npo0ieMy, paccMaTpUBATh €€ BCECTOPOHHE;
OompeAenaTh LEeIH ACSITEAbHOCTH, 3ajJaBaTh IapaMeTpbl U
KPUTEPUHU UX JOCTHKCHUS

1.1.4 BHOCUTD KOpPEKTHBBI B JIEATEILHOCTD, OLICHUBATH COOTBETCTBHE
pe3yibTaTOB,  LedsM,  OLEHHMBAaTh  PHCKU  IOCIEACTBUM
JISSITETbHOCTH

1.1.5 Pa3BuBaTh. KpeaTUBHOE MBILIUICHHE NPU PEIIEHUH >KU3HEHHBIX
npobieM

1.2 ba3zosvie uccnedosamensvckue delicmeus

1.2.1 Brnaners HaBblkaMH Y4eOHO-HUCCIIENOBATEILCKOM U IPOEKTHOU
JIeSITENbHOCTH, HAaBBIKAMU pa3pelieHusi pobieM

1.2.2 OBnaseHue BUAAMU JESTEIBHOCTH MO TOJYYEHUIO HOBOTO
3HaHMS, €r0 UHTEPIPETALUY, IPe0OPa30BaHUIO U IPUMEHEHUIO B
Pa3NUYHBIX y4eOHBIX CHTYyalUsX, B TOM YHUCIE MPU CO3AaHUH
Y4eOHBIX H COI[ATIBHBIX MMPOSKTOB

1.2.3 DopMHUpOBaHHE HAyYHOT'O THUIIA MBILIUICHUS, BIIAJICHUE HAyYHOU
TEPMHUHOJIOTHEH, KIIIOYESBBIMH TIOHSITHSMH U METOJJaMHU

1.2.4 BrIABIATS NPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJU3UpOBaTh
3aJa4y, BBIIBUTATh TUIIOTE3Y €€ PelIeHUs], HaXOJNUTh apryMEHTHI
JUTSL IOKa3aTeNbcTBa CBOMX YTBEPXKACHUH, 3a[aBaTh MapaMeTphl
U KPUTEPHHU PEIICHUSI

1.2.5 AHanu3upoBaTh IOJlyY€HHBbIE B  XOJIe pEIICHUS 3a7a4du

pe3ysibTaThl, KPUTUYECKH ONCHHUBATH HX OOCTOBEPHOCTH,
TMPOTHO3UPOBATH UBMCHEHNUE B HOBBIX YCJIIOBUAX

2.1.1

OCYHIGCTBJI}ITB KOMMYHHUKAIIUU BO BCEX C(bean JKHU3HH,
BJIaJCTh pa3JIMYHbIMU crocobamMu OGH.[CHI/IFI Y B3aUMOJICUCTBUS

© 2026 DenepanpHas ciryx0a 1o Hag30py B cepe 00pa3oBaHUs U HAYKU

Pa3BépHyTO 1 JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHSA C UCIIOJIb-
30BaHUEM S3bIKOBBIX CPCIACTB
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Kon IIpoBepsieMmble TpeGOBaHUSI K MeTanpeAMeTHBIM
NPoBepPsAEeMOro pe3yJbTaTaM 0CBOeHHUs] OCHOBHOM 00pa3oBaTe/ibLHOM
TpeGoBaHUA TMPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHuA
2.1.3 ApPryMeHTHPOBaHHO BECTH AUAJIOT
3 PeryasituBubie YY ]I
3.1 Camoopzanuzayus
3.1.1 CaMoCTOsTEeNIbHO OCYUIECTBIIATh [103HABaTEIIbHYO
JIeATeIbHOCTD, BEIABIATH MPOOJIEMBI, CTABUTE U (hOPMYyITHPOBATH
COOCTBEHHBIE 33/7aul B 00pa3oBaTENbHON JEATEIBHOCTH U
XKU3HEHHBIX CUTYaLUsIX;
JIaBaTh OLIEHKY HOBBIM CUTYAIHsIM
3.1.2 CaMOCTOSITEILHO COCTaBJIATh IUIAH pEUICHUs NpoOIeMbl ¢
y4ETOM HMEIOUIUXCS PECypCcOB, COOCTBEHHBIX BO3MOXKHOCTEMH
U TIPeATIOYTCHNUIT;
JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh. €ro, Opark
OTBETCTBEHHOCTD 32 PEILCHHUE;
OLICHUBATh NIPHOOPETEHHBIH OIIBIT;
CTIoco0CTBOBAaTh  (DOPMHUPOBAHUIO M MPOSBICHHIO ITHPOKOI
SPYIHUIIMHU B Pa3HbIX 00JacTAX 3HAHUH
3.2 CamokormpoJip
3.2.1 JlaBaTh OLIEHKY HOBBIM CUTyalMsM, BHOCHTb KOPPEKTUBBI B
JIeSITENBbHOCTD, OLIEHUBATE COOTBETCTBHE PE3YJIHTATOB LEISIM
322 BrageTs HaBBIKAMH ITO3HABATENFHON pe(IEKCHH KaK OCO3HAHUS
COBEpLIAEMBIX JEHCTBUM U MBICIUTENBHBIX IPOLECCOB, HUX
PE3YyIbTATOB U OCHOBAHMIA;
WCIIOJIb30BAaTh TPUEMBI pedraekcuu sl OLEHKH CUTYaIHH,
BBIOOpA BEPHOT'O PEIICHNS,;
yMeTh ONEHHWBATh PUCKH M CBOCBPEMEHHO IPHHUMATH PEIICHHS
MO .MX CHUKCHHUIO
3.3 Imoyuonanvuwiit unmeniekm, IIPeNoJIaraomuin
c¢(hOpMUPOBAHHOCTH:

CaMOpETYJIUPOBAHMS, BKIIOYAOIIETO CAMOKOHTPONb, yMEHHE
IPUHAMATH OTBETCTBEHHOCTH 32 CBOE ITOBEIEHHE, CIIOCOOHOCTH
alaliTUPOBAThCSl K SMOLMOHANIBHBIM H3MEHEHHAM M IpPOSBIATH
TMOKOCTb, OBITH OTKPBITBIM HOBOMY;

BHYTpEHHEM  MOTHBAallMM, BKJIIOYAlOIIEH  CTpeMJIEHHE K
JOCTI)KCHHIO eI W YCHeXy, ONTHMH3M, HWHHIMATHBHOCTH,
yMeHHe JIeHCTBOBATh, HCXOJIS U3 CBOMX BO3MOXKHOCTEH
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B TabGnune 2 npuBenéH coctaBieHHbIH Ha ocHOBE M. 9.12 uzMenénnoro B 2022 r. ®I'OC nepeuyeHb MpoBepsieMbIX TpeOOBaHUH K NMPEAMETHBIM

pe3yJibTaTaM OCBOCHU: OCHOBHOM OGp&BOB&TCJ’IBHOﬁ nporpamMmbl  CpCIAHETO 06IJ_[CFO O6pa30BaHI/I$I. B Ta6J'II/II_IC 2 IIOKa3aHo, 4YTO TpC6OBaHI/I}I

K IPEIMETHBIM pe3yJbTaTaM u3 u3MeHéHHoro B 2022 r. OI'OC sBAfIOTCA NPEEMCTBEHHBIMU M JACTATU3UPYIOT (OPMYIUPOBKH TpeOOBaHUI
n3 ®rocC 2012 r.

[IpoBepsieMmbie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM COOTHECEHBI C METAlPEAMETHBIMU Pe3ydIbTaTaMu (M3 TaOIUIb 1).

Tabnuya 2
Kon IIpoBepsiemble TpeGOBaHUS K MPeIMETHbIM Yposenn Mertanpen- | O606ménnbie popmyIMpoBKH TpeOOBaAHMIT
npoBepsi- | pe3yabTaTaM 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI NnpeaMeTHbIX MEeTHBII K NpeAMETHBIM pe3yJibTaTaM
eMOoro NMporpamMMbl CpeiHero oo1ero 06pa3oBaHus Ha OCHOBE TpeOOBaHMIL pesyJabTar u3s ®IrocC 2012 r.
TpedoBa- u3MeHénnoro B 2022 r. ®1'oC ProC
HUS
1 CdopmupoBaHHOCT, YMEHUN pacrio3HaBaTh (U3NYECKUE BY, V¥ MIT 1.1.2; | ChopmupoBaHHOCTH YMEHHS IPUMEHSATD MOy~
siBIICHUsT (TIPOIIECCHI) M OOBSCHATH WX HA OCHOBE M3YyUeH- 1.1.3 YEHHBbIE 3HAHWUS IS OOBSCHEHUS YCIOBUU
HBIX 3aKOHOB npoTekaHus: (pU3MYecKuX SBICHUI B MpHUpOJEe
WIS TPUHATUS TPAKTUYECKUX  PEelIeHUH
B noBceiHeBHOM ku3HH (BY/VY)
2 Brnanenue ocHoBomoJjararommMu (GpU3HUECKUMH TOHSATH- bY, VYV MII Brnanenue ocHoBomomararomumMu  (QpU3HUECKH-
SMH WM BEIWYMHAMH, XapaKTePU3YIOIMMH (PU3NUECKHe 1.1.1-1.1.5 | MM NOHATUSAMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU
IIPOLIECCHI U TEOpUSMH; YBEPEHHOE I0JIb30BaHHE (PH3H-
YECKOW TEpMHUHOJOTMEH U  CHUMBOJUKOU
(BY/YY)
3 ChopmupoBaHHOCT, YMEHHUUN NPUMEHSATH 3aKOHBI | Kilac- bY, VY MII CdopmMupoBaHHOCTH YMEHUS IPUMEHSTH TOJTY-
CUYECKOW MEXaHWKH, MOJEKYJSApHOU (PUIUKH. U/ TepMO- 1.1.1-1.1.5; | ueHHble 3HaHUS JUIsI OOBACHEHUS YCIOBHIA
JUHAMHKY, SJIEKTPOAMHAMUKH, KBAHTOBOM (H3UKU AJis 1.2.3 npoTekaHus: (pU3MUecKux SBICHUI B MpHUpOJEe

aHaM3a U OOBSICHEHUS SBICHHA MHKPOMHPA, MaKpOMHUpa
W Meramupa, pa3inuyaTh YCIOBHsS (TpaHUIbl, 00JacTH)
NPUMEHUMOCTH (U3UUECKHUX 3aKOHOB, MMOHWMATh BCEOO-
Ui Xxapakrep QpyHIaMeHTaJbHBIX 3aKOHOB U OTpaHUYEH-
HOCTBh WCHOJIh30BAHUS YACTHBIX. 3aKOHOB; aHAJTU3UPOBATH
busnveckue TIPOIIECCHI, UCTIONB3YS OCHOBHBIC
MI0JIOKEHHS, 3aKOHBI M 3aKOHOMEPHOCTH

U JIJIsl IPUHATHUS TPAKTUYECKUX PEIICHUIA B TI0-
BcenHeBHOMU xu3HH (BY/VY)
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Kon IIpoBepsiemble TpeOOBAHUS K PEAMETHBIM Yposenn Meranpen- | O6006ménnnie popmyInpoBKkH TpeOOBAHMIT
NMpoBepsi- | pe3yJbTaTaM 0CBOEHHMSI OCHOBHOM 00pa3oBaTeibHOMI npeaIMeTHbIX METHBIH K IPEeAMETHBIM pe3yJibTaTaM
eMOoro NPOrpaMMbl CpeIHero o01ero 0Opa3oBaHus Ha OCHOBE TpeOOBaHUMH pe3yJabTar u3 ®IrocC 2012 r.
TpedoBa- u3MeHénHoro B 2022 r. ®I'ocC dIrocC
HUSA
4 ChopmupoBaHHOCTH YMEHUSI pa3IUdaTh YCIOBHS TpPHUMeE- bY, VY MII CpopMHUPOBAaHHOCTh yMEHUSI MPUMEHATH TO-
HUMOCTU MoJienel (U3NYECKUX Tl U MPOLEecCOB (sB- 1.1.1-1.1.5 | ny4yeHHble 3HaHUS 11 OOBSCHEHUS YCIOBUM
JICHUIT) NpOTEKaHusl (pU3MUECKUX SIBIEHUI B IpPHUpOJE
W-JUTSI IPUHATHS TIPAKTUYECKUX PEIICHUH B TI0-
BceiHeBHOM xu3HM (BY/VYVY)
5 CdopMHUpOBAaHHOCTh YMEHHUS pEIIaTh pacu€THBIC 3aJauu BY, VYV MII ChopMHUpPOBAaHHOCTH YMEHHUS peIaTh Gu3nIec-
C SIBHO 3a/IaHHOUM W HESBHO 3aJjaHHON (DU3MYecKoi Moje- 1.1.1-1.1.5 | xue 3amaun (BY/VY)
JIBIO: HA OCHOBAaHWU aHaJIW3a YCJIOBUS BHIOHpATh (hr3nyec-
KM€ MOJIEJIH, OTBEYAIOIINe TPeOOBaHUAM 3aJauu, MpUMe-
HATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThI
buznueckux Teopuit npu UCIIOJIb30BAaHUU
MaTeMaTHYeCKUX METOJOB peUIeHHs 3a7ad, MPOBOAUTH
pacy€éThl HAa  OCHOBAaHMUM  HMMEIOIIUXCS  JIAHHBIXy
aHAJIM3UPOBAaTh PE3YJbTaThl M KOPPEKTHUPOBATH METOJIbI
pelIeHus ¢ YY4ETOM MOJyUYEHHBIX pe3yIbTaToB
6 Pemate kadecTBEHHBIE 3a/1aud, TPEOYIOIIME TPUMEHEHUS BY,VV MII ChopMHUpPOBAaHHOCTh YMEHHUS pemIaTh Gu3nIec-
3HAaHUH W3 Pa3HBIX pa3AelioB IIKOJIBHOTO Kypca (HBHKH, 1.1.1-1.1.5 | xue 3anaun (BY/YY)

a TAK)KC HMHTCTpalu 3HaHUN U3 Apyrux MmpeaMETOB €C-
TCCTBCHHOHAYYHOT'O I[UKJIA: BBICTPAMBATE JIOTUYCCKYIO
LOCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/I3I/I'-ICCKI/IG SIBJIICHUS

© 2026 denepanbHas ciyxk0a 1Mo Haa30py B chepe oOpa3oBaHUs U HAYKH




Konudukarop KUM EI'D 2026 r.

OU3UKA, 11 knacc. 8/34

Kon IIpoBepsiemble TpeOOBAHUS K PEAMETHBIM Yposenn Meranpen- | O6006ménnnie popmyInpoBKkH TpeOOBAHMIT
NMpoBepsi- | pe3yJbTaTaM 0CBOEHHMSI OCHOBHOM 00pa3oBaTeibHOMI npeaIMeTHbIX METHBIH K IPEeAMETHBIM pe3yJibTaTaM
eMOoro NPOrpaMMbl CpeIHero o01ero 0Opa3oBaHus Ha OCHOBE TpeOOBaHUMH pe3yJabTar u3 ®IrocC 2012 r.
TpedoBa- u3MeHénHoro B 2022 r. ®I'ocC dIrocC
HUSA
7 Brnanenue OCHOBHBIMM METOJAMH HAy4YHOTO ITO3HAHUA, bY, VY MII Bnagenue ymeHusmMu BbIIBUTaTh TMIIOTE3bl HA
UCIONB3YEeMbIMH B (DU3HKE: TPOBOJUTH TMPSAMBIE H 1.2.1-1.2.7 | ocHOBe 3HaHHS OCHOBOMOJAramIux (usmuec-
KOCBEHHBIC H3MEPEeHUS (PU3NYECKUX BEIWYHMH, BBHIOMpAs KX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPSTH
ONTHUMAIBHBIA  CIIOCOO  W3MEPEHHUS] U HUCIOJB3YS WX’ DKCIIEPUMEHTAIILHBIMU CpeAcTBaMu, (Hop-
W3BECTHBIE METOJbI OLIEHKH ITOIPEIIHOCTEN W3MEPEHUI, Mynupys 1enb uccienoBanus (bY/VY);
MPOBOANUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BJIaJICHHE METOJAMM CaMOCTOSITENIbHOTO ILIa-
BEJIMYUH C UCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, HUPOBAHUS U MPOBEACHUS (PUINIECKUX IKCIIe-
OOBSACHITH  TIONyYCHHBIC  PE3yibTaThl,  HCIOJIB3YS PUMEHTOB, ONHCAHUS M aHAJIM3a MOJYyYEHHOU
¢u3MyYecKue TEOpWH, 3aKOHBI W MOHSATHS, U JeNaTh U3MEPUTENbHON WHGOpMaIUK, OMpeeNIeHuUs
BBIBOJIbI; COOJIOATh MpaBwiia Oe30MacHOro TpyAa IpH JIOCTOBEPHOCTH  TOJYYEHHOTO  pe3yjbTara
NPOBEJICHUN  HUCCIEAOBAaHMM B paMKax  y4eOHOro (BY/YY)
AKCIIEPUMEHTA u y4eOHO-HCCIIe10BaTeIbCKON
NEeSATETbHOCTH c HCIIOJIb30BAaHUEM U POBBIX
U3MEPHUTEIIBHBIX YCTPOMCTB M JIA0OPATOPHOTO 00OPY0-
BaHMS
8 CdopMHUpOBaHHOCTh YMEHHI aHAIM3UPOBATH M OIICHUBATh BY,VV MII ChopMHUpPOBAaHHOCTh YMEHUH MPOTHO3UPOBATH,
MOCIIEACTBUS OBITOBOM W TIPOM3BOJACTBCHHOM  JICSATEIIh- 1.2.1-1.2.7 | ananu3upoBaTh U OLIEHUBATH MOCIEACTBUS ObI-
HOCTHU Y€JIOBEKa, CBSI3aHHOU ¢ PU3NUECKUMH IPOIECCaMH, TOBOM MW NPOU3BOACTBEHHON JESITEIBHOCTU
c MO3UIU I 3KOJIOTUYECKOMN 0e30macHOCTH; YeJIOBEKa, CBS3AHHOW C (PU3NYCCKUMU TPOIIEeC-
MPEACTABICHUI O PalMOHAIIBHOM MPUPOIONOIb30BAHNH, caMHu, C TMO3UIUI HKOJIOTHMYECKOil Oe3omac-
a TaKXXe pasyMHOM HCIIOJIb30BAaHUU JOCTHIKECHUN HAyKU U HoctH (BY/VY)
TEXHOJIOTHI ISl JaJdbHEUILIEr0 Pa3BUTHS YEJIOBEUYECKOIO
o01ecTBa
9 OBranenue pa3TUYHBIMH €110c00amMu padboThl ¢ HH(pOpMa- bY, VY MII CdopmupoBaHHOCTH COOCTBEHHOW MO3UIIUU TIO
uen (pU3n4ecKoro CoAEP)KaHUSA C MCIOJIb30BAaHUEM CO- 1.3.1-1.3.5 | oTHOmEHUIO K (pHU3HUECKOi MHPOPMALIUH, TO-

BPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTUH, pa3BUTHE
YMEHUU KPUTUYECKOTO a@HAJIN3a U OLICHKU JIOCTOBEPHOCTH
noJiyyaeMoil uHopmaun

JydaeMoi U3 pa3HbIX HCTOUYHUKOB (BY/VY)
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Kon IIpoBepsiemble TpeOOBAHUS K PEAMETHBIM Yposenn Meranpen- | O6006ménnnie popmyInpoBKkH TpeOOBAHMIT
nposepsi- | pe3yabTaTaM 0CBOCHUS OCHOBHOII 00pa3oBaTe/IbHOMI NnpeAMeTHbIX METHBII K IIpeIMETHBIM pe3yJbTaraM
€MOoro NMPOrpamMMbl CpeHero o01ero 00pa3oBaHusA HA OCHOBE TpeOOBaHUI pe3yabTar 3 ProcC 2012 r.
TpedoBa- u3MeHénHoro B 2022 r. ®I'ocC dIrocC
HHUS
10 CchopMupoBaHHOCTh YMEHHH MPUMEHSTH OCHOBOIOJAra- bY,VVy MII CdopmMupoBaHHOCTH CUCTEMBI 3HAaHUW 00 00-

IOLIME aCTPOHOMMYECKHE MOHATHUS, TCOPHUH U 3aKOHBI JUIs
aHaM3a U 00bACHEHHUS (PU3MYECKUX MPOIIECCOB, TPOUCXO-
JSIIUX Ha 3BE3/1aX, B 3BE3JIHBIX CUCTEMaX, B MEKTalaKTH-
YEeCKOH Cpejie; IBUKEHHs HEOECHBIX Tell, IBOJIOIMHU 3BE3
u BeeneHHou

1.1.1-1.1.5

X (pU3MUECKNX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, TPEICTABICHUNA O AcicTBUU BO Bce-
JeHHONW (PU3UYECKMX 3aKOHOB, OTKPBITHIX
B 3eMHBIX ycnoBusix (BY/VY)
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Pazgen 2. IlepeyeHb 3JIeMEHTOB COJePKAHNS, IPOBePsieMbIX HA eINHOM rOCy1apCTBEHHOM 3K3aMeHe Mo pu3uke

B tabnuue 3 npuBenéH cocTaBleHHBI Ha OCHOBE (eaepalbHONH 00pa3oBaTeNbHON MpOrpaMMbl CpeaHero obmero odpa3oBaHus 1Mo (u3nkKe
NepeyeHb NPOBEPSIEMBIX 3JIEMEHTOB COJIEPKAHUS.

Tabauya 3
Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa HPOrpamMMblI 3J1eMeHTa
TeMblI cojiepKaHus
B KoAu(UKaTOpe
EI'D npouuisix Jer
1 MEXAHHKA
1.1 KUHEMATHKA
1.1.1 MeX&HHI{eCKOC nBrKeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTo JIBHKeHUs. Cucre- BY, VY n
Ma OTc4éTa
1.1.2 MarepuanbpHas TOUKa. Z A TPaeKTOPHs
E€ pamuyc-Bektop: F(t) = (x(t), y(t), z(t)),
TpaeKTOpHs,
NEpEMELICHHE:
Ar =r(t,)—r(t)=r,—r = BY, VYV +
=(Ax, Ay, Az),
MyTh.
CrnoxxeHue nepeMeIieHmii:
AF, = AF, + AF,
113 CkopocTb MaTepHUaIbHONU TOUKH:
. AF =
0= 2l ALY )
v, _ A — x/, @HANOTHYHO |, _ ., - .. bY,VV +
CAA '
CrioxeHue CKOPOCTei: ;5 _ ;5 4 5, -
Boluncnenne nepeMenieHus U MyTH MaTepUalbHON TOUKH MPU MPSIMOJIUHEIHHOM
JBIDKEHUH BJIOJIb OCH X TI0 TpadUKy 3aBUCUMOCTH 0x(1)
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
1.1.4 . _ Ao ~
VcKopeHre MaTepHabHON TOYKH: g = —— =5/ = ( a.a,.a. )’
At At—0
AL BY, VYV +
— X —_ ! , ,
a = ~ _(Ux)t , AHATIOTHYHO ()1, 4 = (v, ).
At—0
1.1.5 PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHUE:
x(t) =x,+ v, t BY, VY +
v () =v,, =const
1.1.6 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE:
2
at
x(1) =x, + U, t +—=
2
v.(t)=v, +at
’ S BY, VY +

a, =const
2 2 _
U, =4, = Zax(XZ _xl)
b Bk B
2

HpI/I JABWKCHUHU B OAHOM HAIIPpaBJICHUHA TIYTh S =
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
1.1.7 CBobOogHOe TmameHue. YCKOpeHHE CBOOOHOTO
najgeHus. JIBuwkeHwe Tena, OpPOIIEHHOTO TOJ
YTJIOM O K TOPU30HTY: Vi U,
lg
x(¢) =x, +v,,t =x,+y,coso-t
2 2 Yo &
gt . t
y(@) =y, +u,,t+ y2 =, +1)081n(1~t—g7
O Xo )? yy +
v.(t)=v, =v,cosa
v, () =0v,, + g,t=v;sino — gt
g =0
g, =—g=const
1.1.8 KpusonnHuelinoe aBuxkenue. J[BUHKCHUE MAaTEPUAIBHON TOUKH I10 OKPY>KHOCTH.
VYrnoBas u nuHENHHas CKOPOCTb TOYKH: U = ®OR . I[Ipn paBHOMEpPHOM JBUKEHUU
2n bY, VY +
TOYKH IO OKPYXXHOCTH = = ® =2nv. LleHTpoCTpeMUTENBHOE YCKOpPEHHE
Touku. [losHOE yCkOpeHre MaTepranbHON TOUKU
1.1.9 TBépnoe Teno«llocTynaTenbHOe U BpalaTeIbHOE JBUKEHUE TBEPAOTO Tela vy +
1.2 JHHAMUKA
1.2.1 HNuepumanpubie cucreMsl orcyéra. Ilepsoiil 3akoH Herotona. IIpunnun otHoCH- Y. VY n
TensHOCTH [anunes ’
1.2.2 .m
Macca Tena. IInoTHOCTS BelecTsa: = BY, VY +
1.2.3 - LR
Cuna. Ilpunnun cyneprno3unuu cuwit: F I Fi+F, +.. BY, VY +
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
1.2.4 Bropoii 3akon HeroToHa: ayist MmatepuanbHoit Touku B UCO
- - . F= BY, VYV +
F =md;ap- Fa, Ipu [ =const
1.2.5 Tperuii 3akoH HproTOHa 171 MaTepUaJIbHBIX _,‘_. ._’_>
TOYEK: f - _f
Fo = Fy Iy, I BY, VY -
1.2.6 3aKOH BCEMHUPHOTO TATOTEHUS: CHJIBbI MPUTSHKEHUS MEXAY TOUYECYHBIMUA MACCaMHU
paBHBI g _ g ™M™M2 |
R 2
BY, VYV +
Cuna tsoxectu. LleHTp TsbkecTu Tena. 3aBUCUMOCTb CHJIBI TSKECTHU OT BBICOTHI /1
HaJ| TOBEPXHOCTHIO MJIAHETHI paguycoM Ro:
mg = GMm
(R, + h)
1.2.7 Cuna ynpyrocru. 3akon I'yka: £ = —kx BY,VV +
1.2.8 Cuna tpenusi. Cyxoe TpeHH€.
Cuiia TpeHUs! CKOJTbKEHUS: Fag = uN -
) bY,VV +
Cuiia TpeHust TOKOSL: Fip < N -
Koadduruent tpenus
1.2.9 . F
[aBnenmue: p= ?L bY, VY +
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasaena/ | 3JieMeHTa NPOrpamMMmblI 3JIeMEeHTa
TeMblI co/iepKaHus
B KoAu(UKaTOpe
EI'D npouuisix Jjer
1.3 CTATHKA
1.3.1 MOMEHT CuJIbI OTHOCHUTEIIBHO OCH BPAILCHUS:
|M| = FI, tne | — tutedo cuisl [ OTHOCHTENBHO OCH, 8 EY. VY n
npoxojsmed uyepes Touky O NEpHEHIUKYJSIPHO pH- ’
CYHKY E.
1.3.2 entp macc Tena. L{leHTp Macc cucTeMbl MaTe€pUATbHBIX TOYEK:
- M ¥y + M,y +... _
V., = L1 22 . B ogHOpoHOM MOJIE TSDKECTH ( g= const) LEHTP vy +
M my+m, +
Macc Tejla COBIAJAET C €ro LIEHTPOM TSKECTH
1.3.3 My+M,+...=0
Ycnous paBHoBecHs TBEporo Tena B UCO: J 1 2 8% +
F+F+...=0
1.34 3akoH Ilackans bBY, VY
1.3.5 Hasnenue B xuakoctu, nokosmenca 8 UCO: p=p, +pgh BY, VY +
1.3.6 3akoH Apxumena: F Apx =7 _)BbITeCH ,
€ Teno u KMAKocTh nokostes BUCO, To Fy = pgV, e BY, V¥ +
Ycnosue naBaHus Tea
1.4 34AKOHbI COXPAHEHVUA B MEXAHUKE
1.4.1 Wmmynsc MaTepHaNbHOM TOUKU: p = MU BY,VV
1.4.2 WMITy I6C CUCTEMBI TCTI: 5 = p, + p, + ... BY, VY
1.4.3 3aKOH N3MEHEHHUS U COXPAHEHUS UMITYJIbCA!
BUCOADp = A(B, + Py + )= F\ppeuws A+ Fy s AL+ .o
BI/ICOAﬁEA(ﬁl-i_l_jZ_'_"'):O’eCHH FlBHeLL[H +ﬁZBHeLLIH +"':0 By,yy "

PeaktuBHOE ABHXKEHHE
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3JIeMEeHTa
TeMBbI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
144 PaboTa cuitbl Ha MaIOM TIepeMeIICHUH: -
A:‘F‘-‘AF‘-cosazFx-Ax N
:Z BY,VV +
Ar X
1.4.5 MOIHOCTD CUTTBI:
eciu 3a Bpems At pabGora cuisl u3mensiercs Ha AA ﬁ
TO MOIIHOCTH CHJIBI o
AA 5 bY, VY +
P=— =F-v-cosa
At At—0
1.4.6 Kunerndeckas sHeprust MaTepUaIbHOM TOUKHU:
3aKOH U3MEHEHHS] KUHETUYECKOW SHEPTUU CUCTEMbl MAaTEPUANIbHBIX TOUYEK: EY. VY n
b
BUCO AExum=A1+ A2+ ...
1.4.7 [ToreHnuumanpHas SHEprus:
AT IOTCHITHANIBHBIX CHA A]Z = El MOTeH] E2 moten:y _AEHOTeHu .
[ToTeHumanbHas YHEPrUusd MATEPHUATILHON TOYKH B OJHOPOAHOM I10JI€ TSHKECTH:
EHOTeHu = mgh : EY, vy +

[ToreHumanbpHast SHEPTUS YIIPYTO 1eHOPMUPOBAHHOTO Tea:
kx 2

HOTEHH, 2

E
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Kon
pasnesa/
TEMbI

Kon
3JIeMEeHTAa

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

YpoBeHb
NPOrpamMMbl

Hanu4yue naHHoro
3JIeMeHTa
CO/IepPKAHUA
B KoaudukarTope
EI'D npouuisix Jjer

1.4.8

3aK0H U3MEHEHUS U COXpPAaHCHUA MEXaHUYECKOH OHEPIHUH:
EMex = Fxun + EHOTeHH,

B 1CO AEmex = ABcex HEITOTEHII. CHUJT,
B UCO AEM@X = 0, cClin ABcex HEMOTEHII. CHI — 0

bY,VVy

1.5

MEXAHUYECKHUE KOJIEBAHNA H BOJIHbBI

1.5.1

lapmonmnueckne kolebaHWs MaTepUANIBHON TOUYKHU. AMIUIMTYIAa U ¢a3za KoJje-
Oanmii. KtHeMaTHueckoe oImcanue:

x(t) = Asin(ot +9,),
v (H)=x/,

2 2
a/(t)= (Ux ) "=-0x(t)=a,+wx=0, rne x — cMenIeHne U3 MOJOKCHUS
paBHOBECHSI.
JlnHaMHYeCKOe ONUCAHNUE:

2
ma,_=—kx, rae k = mw> 910 3Haunt, uro F, = —kx .

DHepreTu4yeckoe OMUCAHNE (3aKOH COXPAaHEHUsI MEXaHUYECKOM dHEprun):

mo? . k> mol, kA

max

2 2 2

= const

bY,VVy

CBsi3b aMITTUTY/IbI KOJICOAHHI CMEIIEHUSI MAaTEPUATBLHOW TOYKHU C aMIUIATYIaMU
KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUS:

2
v axzo‘)A’ amax:(’o A

m

bY, VY
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
1.5.2 . 2n
[lepuon u yactora konebanmit: 7' =—, T =—.
® \Y
. [
[Teproa manbrx cBOOOAHBIX KOJEOAHUI MaTeMaTHYECKOTO MasiTHUKA: T =27 [—: BY, VY +
g
[lepron cBoOOIHBIX KOeOaHUM NPYKUHHOTO MasiTHUKA: 7 /= 21 fﬂ
1.53 Brnyxnennsie konebanus. Pesonanc. Pe3onancHast kpuas vy +
1.54 [Tonepeunsle M mpojosibHbIE BONHBI. CKOPOCTh PACHPOCTpaHEHUS M JJIMHA
v
BOJIHBL: A =0T, A=—. BY, VY +
v
WuTepdepentyst u qudpaxiyst BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa bY, VY +
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Kon Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jeMeHTa NMPOrpamMMbl 3JIeMEeHTa
TeMBbI coJiepKaHuA
B KoAu(UKaTOpe
EI'D npouuisix Jjer
2 MOJIEKYJIAPHAA ®U3UKA. TEPMO/IHHAMHUKA
2.1 MOJIEKYJIAPHAA ®U3UKA

2.1.1 Mojenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX Tell. [IycTh TepMOaHAMUYECKAs

cucteMa (Teno) cocTOUT M3 N OJIMHAKOBBIX MOJEKyJd. Torjaa  KOJIM4eCcTBO

N m
BELECTBA: V=—0f), V=—, BY, V¥ +
N, n

rac NA — YHCJIO ABOFaZ{pO, m — Macca CUCTEMbI (Teﬂa), u ~ MOJIsIpHasA MaccCa BCIICCTBA
2.1.2 TermoBoe IBM)KEHUE aTOMOB M MOJIEKYJI BELIECTBA bY, VY +
2.1.3 B3auMoelicTBUE YacTHI BEIIECTBA bY, VYV +
2.14 Huddysus. bpoyHoBCcKOE NBIKEHHE bY, VY +
2.1.5 Mopnens naeansHoro raza B MKT bY, VY +
2.1.6 CBsi3b MKy JTaBJIECHUEM U CpeAHEH KMHETHUECKOM dHEepPrueil mocTynaTreabHOTro

TEIUIOBOTO JIBMKEHUS MOJIEKYJT UeaTbHOTO ra3a (ocHoBHOe ypaBHeHre MKT):

1 = 2 (mp? 2 — .

p= Emonu , D= En > ) p= gn “ &, oom» TIE MO —Macca OJHONW MOJIEKYJIBI, BY,VV +

n= 72 KOHLIEHTpalus MOJIEKYJI
2.1.7 AOcomroTHas TeMiepaTypa: T =7° + 273 K bY, VYV +
2.1.8 CB43b TEMIIEPATYPBI aza CO CPEIHEN KHHETHUYECKON YHEPTHEH MOCTYATEIbHOTO

TEIJIOBOTO JABUKEHUS €r0-MOJIEKYJI:

0’ 3 bY,VVy +

gnocm 7 2 > gnocm = EkT

2.1.9 VpaBHEHHE p.= nkT bY,VVY +
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasnena/ | 3jeMeHTa NPOrpamMMbl 3JIeMEeHTa
TeMBbI coJiepKaHUA
B KoaudukarTope
EI'D npouuibix jer
2.1.10 Mopenb uaeanbHOro raza B TEpMOJIMHAMUKE:
YpaBuenue MenneneeBa — Knanelipona
BeIpaxxenue 1 BHyTpEHHEN YHEPIrUn
VYpaBuenne MenneneeBa — Knanelipona (mpumMeHUMBbIE (POPMBI 3aITHCH ):
m RT
oV ="CRT, pV =vRT, pV = NkT, p=L""
u H BY,VV +
pV
—— =const, Ipu v = const.
T
Bripakenue A5 BHyTpEHHEH dHEPrUH OJHOATOMHOTO MACAIBLHOTO Ta3a (Ipume-
HUMBIE (DOPMBI 3aITUCH):
3 3 3m 3
U==vRT, U==NkT, U==—RT, U=ve, T, U==pV.
2 2 2 v , 14
2.1.11 3akoH JlanbToHA AJ1g JAaBJIEHUS CMECH PA3PEKEHHBIX ra30B:
— bY,VVy +
pP=p +p,+..
2.1.12 | U3omporieccsl B pa3pekeHHOM TFa3e C MOCTOSHHBIM YHUCIOM MoJiekyn N (¢ mo-
CTOSTHHBIM KOJINYECTBOM BEIIIECTBA V):
msorepma (T = const): p¥ = const,
_ P
uzoxopa (V= const): ? = const’, BY, VY +
4
u3obapa (p= const): ? =‘const
I'paduueckoe mpeacraBiieHe U30MpoIeccoB Ha pV-, pT- u V1- quarpaMMax
2.1.13 | HachliieHHbl€ M. HEHACHILIEHHBIE Mapbl. KauecTBeHHas: 3aBUCUMOCTh TUIOTHOCTH
Y J1aBJICHUS HACBHIIIEHHOTO Mapa OT TeMIlepaTyphl, UX HE3aBUCUMOCTh OT 00BEMaA bY, VYV +

HACBIIICHHOTI'O I1apa

© 2026 denepanbHas ciyxk0a 1Mo Haa30py B chepe oOpa3oBaHUs U HAYKH




Konudukarop KUM EI'D 2026 r.

OU3UKA, 11 kmacc. 20/ 34

Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasnena/ | 3jeMeHTa NPOrpamMMbl 3JIeMEeHTa
TeMBbI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
2.1.14 BrnaxnocTs Bo3yxa.
OTHOCUTENbHAS BIAYKHOCTD: () = Prags (T) , 0= P () BY,Y¥ *
Puscsnnenapa (1) Puacsnnenapa (1)
2.1.15 M3MeHeHune arperaTHbIX COCTOSIHUI BEIIECTBA: UCIIAPEHUE U KOHJCHCAIUS, KUIIe- BY, VY n
HUE KUIKOCTH
2.1.16 N3MeHeHune arperaTHbIX COCTOSHUM BEILECTBA: MJIABJICHUE U KPUCTAIUIU3ALINS bY, VvV +
2.1.17 | IIpeobpa3oBanue 3Heprun B (ha30BBIX NMEPEX0gax bY,VVy +
2.2 TEPMO/[MHAMHUKA
2.2.1 TermoBoe paBHOBECHE U TeMIIEpaTypa BY, VY +
222 BryTpeHHss 3HEeprus bY, VYV +
223 Temnonepenaya kak crnoco0 M3MEHEHUs BHYTpEHHEU sHeprun 0e3 coBepIleHUs Y. VY n
pabotel. KoHBEKIHS, TEMIONPOBOHOCTE, N3TyUCHUE ’
224 KonnuecTBo TEMIOTHI.
VY nenbHas TEMIOEMKOCTh BewecTBa c: O = cmAT by, ¥y *
2.2.5 VnenbHas Temiora napoodpaszosauust Lo = Lm .
VYnenpHas TeroTa miaaBacHusA: O =Am. BY,VV +
V nespHas TemI0Ta cropaHus rortusa ¢: O = gm
2.2.6 OnemeHTapHas paborta B TepMoauHamuke: 4 = pAV. Bpiuucnenue padboThl 1O BY. VY N
rpaduKy nporecca Ha p V-auarpamMmme ’
2.2.7 [1epBblil 33KOH TEPMOJAMHAMUKH:
O =AUy, +4y, =(U, ~U, )+ 4. BY. VY N
Anuabara:
0,=0= 4,=U,-U,=-AU,
2.2.8 Bropoii 3akon TepmoauHaMuku. HeoOpatumele mporecchl bY, VYV +
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
229 [TpuHnMne! aecTBus TemioBbix MarmuH. KIT/I:
_ Awis - Qa1 Qo | n=l- | O | BY, VY +
QHan QHarp QHarp
2.2.10 | MakcumanbHoe 3Hauenne KIIJI. [ukn Kapno:
warp ~ 4 xon xon bY, VYV +
Max M =Ny, = P 27 maxn = Nicapro = 1 =~ 2
Harp Harp
2.2.11 | Ypasuenue temnosoro 6ananca: O, +Q, +0; +...=0 bY, VY +
3 JIEKTPO/THHAMHKA
3.1 OJIEKTPUYECKOE IIOJIE
3.1.1 DneKTpu3anus Tel U €€ MpOosIBIEHUs. JJIEKTpUUeCKuid 3aps. JlBa Buaa 3apsna.
DOneMEHTapHBIM AJIEKTpUYECKUN 3apsifl. 3aKOH COXpPaHEHUs >3JIEKTPUUECKOIro bY,VVy +
3apsana
3.1.2 B3aumoneiictBue 3apsnoB. ToueuHsie 3apsiibl. 3akoH Kyiona:
B OJIHOPOJHOM BEIIECTBE C AUAIEKTPUUECKON MPOHUIIAEMOCTBIO €
bY, VYV +
. 1 . s
F:k|ql| |2‘]2|, F= _|Q1|2|Q2|
er 4nee,. r
3.1.3 Dnektpuueckoe noie. Ero neicTBre Ha 3JEKTPUIECKUE 3apsi bl bBY, VY +
3.14 Hanpspk€HHOCTB JIEKTPHYECKOTO TOJIS: r .
q MpOOHBII
[Tone ToweyHOTO 3apsiaa: E. =k iz, BY, VY +
r
oxHOpOIHOE Toste: E = const.
KapTunbl arHMi HanTpsHKEHHOCTH ATUX MTOJIEN
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
3.1.5 [ToTeHIManbHOCTh 3JEKTPOCTATUIECKOTO TOJIA.
Pa3HOCTh NOTEHIIMAIOB U HANIPSKEHHE:
4, = Q((Pl _(Pz)a A4, =—qA, 4,=qU..
[MToTenmanpHast SHEPTUS 3apsAaa B IEKTPOCTaTHIECKOM ronie: W =¢g@.
A=—-AW BY,VV +
[ToTeHunan 3JeKTPOCTATHUECKOTO MOJSA: (¢ = —.
q
CBs13p HaNpsOKEHHOCTU IMOJIA M PA3HOCTU MMOTEHIMAIOB JUIsl OJHOPOJHOTO
anekTpocTtarnueckoro nojis: U = Ed
3.1.6 [IpuHIHMI Cynepno3uuu JIEKTPUIECKUX MTOJIEH:
oL - BY, VYV +
E=E+E,+..., ¢0=0¢,+¢, +...
3.1.7 [IpoBOIHMKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PAaBHOBECHS 3aps0B: BHYT- vy
S +
pu npoBogHUKA F = (), BHYTpPU U Ha IIOBEPXHOCTH IIPOBOJIHUKA () = const
3.1.8 JUdNeKTpUKUA B 3JIEKTPOCTATHUECKOM. ToJie. JludnexTpudeckas MpOHUIIAEMOCTh vy N
BEIIECTBA €
3.1.9 | Konnencarop. D1ekTpoEMKOCTh KOHAEHCATOpa: (~_ 4 .
OJIeKTPOEMKOCTB IIOCKOTO KOHICHCATOPA: ~ _ €8S
d
. BY,VV +
2
{ - —
DneKTPOEMKOCTD IJIOCKOT0 BO3AYIIHOIO KOHAEHCATOpA: d
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
3.1.10 [TapannensHOE COEAMHEHNE KOHJEHCATOPOB:
g =9, +qg,+ ..U, =U, = .. ’Cnapann:C1+C2+"'
I1 . vy +
ocJieZIoBaTeIbHOE COETMHEHNE KOHIEHCATOPOB:
I 1 4 n
U =U,+U, +..°%5qg,=q, =..°7 -~
Cnocn Cl C2
3.1.11 U cuU’ ’
OHeprus 3apsHKEHHOro Konjaencaropa: W, = qT, W.= Tk W.= Zq_C bY,Vy +
3.2 3AKOHBI IIOCTOAHHOI'O TOKA
3.2.1 Cuna Toka: ; _ A9 . IMocrosiuubiTOK: [ = const
At
At—0 By’ yy +
Jnst mocTosiHHOTO TOKA g = [t
322 VYcnoBus CylecTBOBaHUS AIEKTPUYECKOTO TOKA.
bY, VYV +
Hampsxenne U n DJIC-E
323 3akon Oma 1151 y4aCTKa LEH:, 7 £ % BY, VY +
324 DIIEKTpUYECKOE. CONPOTUBIECHNE. 3aBUCUMOCTb COINPOTUBIIEHUS OJHOPOJHOIO
IIPOBOJHMKA OT €ro JJIMHBI M CEUEHHUS. Y I€JIbHOE CONPOTHUBIICHUE BEIIECTBA. BY. VY .
l M
R=p—=
"3
3 ’ 2 : 5 CTOPOHHUX CHUJT
Uctounuku Ttoka. DJIC wucrounuka Toka: & =———— BHyTpeHHee
a P BY, VY +

q

COIIPOTUBJICHHUEC NCTOYHUKA TOKA
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMbI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
3.2.6 3akon OMa /18 MOJTHOM (3aMKHYTO# ) AJICKTPUIECKOM TIETTH: £
£ - BY, VY +
E =IR+1Ir,otkyna I = R ’
R+r
3.2.7 [TapamnenbsHOE COeTMHEHNE IPOBOAHUKOB:
I=L+D+.,U=U-=.. 1 N B B
R napani Rl R 2 o
) BY, VYV +
[locnenoBarenpsHOE COEIMHEHNE TIPOBOIHUKOB:
U=Ur+Uz+ ., Ii=L=., ¢  _p g, +.
3.2.8 Pabota anekTpuueckoro Toka: 4 - jur
3axon Jlxoyns — Jlenna: O = 1Rt .
U? bY,VV +
Ha pesucrope R:Q=A=1°Rt, Q= A=1Ut, Q=A=Tt
2. . AA
3.2.9 | MounocTs anekTpudeckoro Toka: p _ A4 _ U
At At—0
TemoBast MOILITHOCTD, BBIIGAsICMast HA PE3UCTOPE:
U2
P=I’R, P=—/P=1U. BY, VYV +
R
MomIHOCTh HCTOYHMKA TOKA: P, = ———— =&l
At At—0
3.2.10 | CBoOOAHBIE HOCHTEIHM OHJIEKTPUYECKHX 3apsSA0B B MPOBOJHHKAX. MeXaHH3MBI
MPOBOJAMMOCTH TBEPABIX METANIOB, PACTBOPOB M PACIIABOB 3JIEKTPOJIUTOB, Yy +

ra3oB. [losnynpoBoguuku. [1o1ynpoOBOTHUKOBBINA U0

© 2026 denepanbHas ciyxk0a 1Mo Haa30py B chepe oOpa3oBaHUs U HAYKH




Konudukarop KUM EI'D 2026 r.

OU3UKA, 11 xmacc. 25/34

Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpaMMblI 3J1eMeHTa
TeMbI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
33 MAI'HUTHOE I10JIE
3.3.1 MexaHn4yeckoe B3aMMOJECHCTBUE MarHWTOB. MaruutHoe mosie. BekTtop mMarHut-
HOW MHAYKUMH. [IPHHIMI CyEPIIO3UIMH MAarHUTHBIX TONeH: B =B 4 B, %.... 5V VY N
JIuHUM WHAYKIUH MarHUTHOro mois. KapTuHa NUHUN HHIyKIWW MarHUTHOTO ’
10J151 IOJIOCOBOTO U MTOAKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB
332 Onelr Opcrena. MarHuTHOe 1oJie NMPOBOAHMKA ¢ TOKOM. Kapruna nunwmi
WHIYKIIUM MarHATHOTO TOJS UTMHHOTO TMPSMOTO TPOBOJHUKA MW 3aMKHYTOTO BY,VV +
KOJIBLIEBOTO IPOBOIHHKA, KATYIIKH C TOKOM
333 Cuna AMmmepa, e€ HanpaBJIE€HUE U BEJIUYNHA: BV VY N
F, = IBl sin o > TJI€ 0L — YIOJI MEXly HAIIPABJIEHUEM IPOBOLHUKA U BEKTOPOM | ’
334 | Cuma Jlopenma, e€ HampaBleHMe M BenWumMHA: [ Top = ‘q‘UB sina,
r1e o — yroJ MeKIy BEKTOpaMd O M . JIBUKEHHE 3apsHKEHHOW YaCTHIbI bY, V¥ +
B OJIHOPOJIHOM MarHWTHOM I10JIe
34 DJIEKTPOMATHUTHAS MHVKI[UA
3.4.1 IToTok BeKTOpa MarHUTHOM MHTYKIUU: ﬁ T / B
®=B,S5=BScosa 0
@ BY, VY "
342 SBnenune nekrpoMariuTHOW HHAYKIMK. DJIC nHAyKIUN bY, VY +
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasnena/ | 3jeMeHTa NPOrpamMMbl 3JIeMEeHTa
TeMBbI coJiepKaHUA
B KoAu(uKaTOpe
EI'D npouuisix Jjer
343 3aKOH 3JIEKTPOMarHuTHON uHAyKIuu Papajes:
AD +
£ = ——0' bY, VY
At At—0
344 O/1C uHAYKIMH B IPSIMOM MPOBOJHUKE AJTMHOM /, ABMKYIHEMCS
CO CKOPOCTBIO U (D 11 ) {5 1.::'
B OJJHOPOJTHOM MarHWTHOM ToJie B: \{a 2
‘51‘ = Blvcosa, rae o — yroan Mexmy 5 X BY, VY +
- [
BEKTOPOM B M HOpMaJbIO Ai_K IIOCKOCTH, ( ke J)
B KOTOPO#1 JIS)KAT BEKTOPHI [ U U ; €CIIHA -
[ LBuolB,to ‘Sl.‘:BlU
3.4.5 ITpasuiio Jlenna BY,VVY +
3.4.6 NHayKTUBHOCTD: | — @ O = LI
I
Al BY, VY +
Camonnaykuust. IJIC camonsmykunn: £, =—L— =-LI'
At At—0
347 |4 : LI?
HEPrisi MAFHATHOTO MO KATYIIKH C TOKOM: Jy, = ——_ BY,VV +
2
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasaena/ | 3JieMeHTa NPOrpaMmblI 3JIeMeHTa
TeMBbI co/iepKaHus
B KoAu(UKaTOpe
EI'D npouuisix Jjer
3.5 OJIEKTPOMAI'HUTHBIE KOJIEBAHUA U BOJIHBI
3.5.1 KoneGarenbubiit koHTYyp. CBOOOAHBIE 3IIEKTPOMArHUTHbIE
KoJieOaHus B UACATHPHOM KOJIe0aTeTbHOM KOHTYpE: L
(1) = G sin (01 + @) C
I(1)=g, = 0q,, cos(ot+¢,) =1, cos(of+¢,)
. | BY,VV +
®opmyna Tomcona: T =27/ LC, OTKyIa 0 = —, O =———.
T \NLC
CBs3b aMIUIUTY/IBI 3apsa KOHAEHCATOPA C aMIUIUTYJOM CHUJIBI TOKA MpH CBOOOI-
HBIX AJIEKTPOMArHUTHBIX KOJeOaHUSX B HJCAIbHOM KOJeOaTelbHOM KOHTYpE:
Donax =~
352 3aK0H COXpaHEHUs YHEPTUN B H1€ATLHOM K0J1e0aTeIbHOM KOHTYPE:
2 2 2 2
CU LI’ _CU' S LP, BY, VY +
2 2 2 2
3.5.3 BrinykneHHBIE 27IEKTPOMArHUTHBIEC KoJieOaHus. Pe3oHaHc Vvy +
3.5.4 [lepemennniit TOK. Ilpous3BoACTBO, mepenadya U MOTPeOICHHE AIIEKTPUUYECKON
Yy +
SHEeprun
3.5.5 CBoIiCTBa IEKTPOMArHUTHBIX BOJH. B3anMHast opueHTaIsl BEKTOPOB B AJIEKTPO-
) - BY,VV +
MarHMTHOW BOJIHE B Bakyyme: £ L B 1 ¢
3.5.6 [Ilkana 3IEKTPOMATHUTHBIX BOJH. [IpUMEHEHWE HIIEKTPOMATHUTHBIX BOJIH 5V VY N

B TCXHUKC U 6LITy
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMbI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
3.6 OIITHUKA
3.6.1 [IpamoninHEHOE pacIpOCTpaHEHHE CBETa B OJHOPOAHON cpene. TouedHbli EV. VY n
nctouHuK. JIyd cBera ’
3.6.2 3aKOHBI OTPAKEHUS CBETA. o = f3 8
o
BY,VV +
Ve
3.6.3 [Toctpoenue n300paxeHuii B MIOCKOM 3epKaje bY, VY +
3.64 3aKOHBI NIPETOMIICHHUS CBETA.
IIpenomnenue cBeTa: 1, sina = n, sinf.
J n
. c
AOBCOJIOTHBIN OKA3ATENb MPETOMIIEHUS: N =— . a
v
OTHOCHUTENBHBIN TOKA3aTENb MPETOMIIEHUS: B »
2
_n _u BY,VV +
nOTH - ’ nOTH - .
n Y,
Xox J1y4yeil B mpu3Me.
CooTHoOIIEHNE YacTOT U COOTHOILIEHHUE JUIMH BOJIH IIPHU NEPEXO/IE MOHOXPOMATH-
YECKOr0 CBETa Yepe3 rPaHuULly pasjiesa IByX ONTUYECKUX CPE:
V=V, nyA | = n,Ah,
3.6.5 [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
TIOJTHOTO BHYTPEHHETO OTPasKEHHSI: y<n hy
. 1 . n -
sina,, =——, sino, =—= = vy +
p np
nOTH nl o nl
3.6.6 Cobuparole 1 pacceuBarolue JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHHE
BY,VV +

W ONTHYECKAs CHJIa TOHKOM JTUH3BI: D= i
F
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasnena/ | 3jeMeHTa NPOrpamMMbl 3JIeMEeHTa
TeMBbI coJiepKaHUA
B KoAu(uKaTOpe
EI'D npouuisix Jjer
o N
3.6.7 dopMyna TOHKOM JTUH3BL 1 + r_1, d
d f F £
VBennuenune, JaBaeMoe JIMH30M: H £
rohop
H’ d F y/
B ciyuae paccenBaronieit JMH3bI: S by, V¥ +
1
D<0=F=—<0, J
D
h A
I'=—<1 I'=<L1<1
H d
3.6.8 Xop nyda, MpOUIEAIEro JIMH3Y MO/ MPOU3BOJIBHBIM YTJIIOM K €€ TJIaBHOW ONTH-
yeckoit ocu. [locTpoenne n3o0paxeHuit TOUKU U OTpe3Ka MPSMOiIl B COOMPAIOIINX vy +
Y PACCEMBAIOIINX JIMH3aX U UX CUCTEMax
3.69 doroanmapaT Kak ONTHYECKUN Iprbop. ['1a3 Kak onTudeckasi cucrema bY, VY +
3.6.10 | Untepdepenmus cera. KorepeHTHBIE MCTOUHUKH. Y CTOBUS HAOIOICHUS] MAKCH-
MyMOB M MHHHMYMOB B WHTEpPGEPEHIIMOHHOW KapTHHE OT ABYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOUHUKOB:
MAKCHMYMBI — A =3 ™y 20,41, £ 2, £ 3, ...» bY, ¥y "
2
MUHHUMYMBI — g\l + 1)—72‘—, m=0,+1,+2,+3, .
3.6.11 | Iudpakius cBeta. HudpakunonHas pemeérka. YcCiIoBHe HAOIIOMCHHS TJIABHBIX
MaKCMMYMOB MPW HOPMAJIbHOM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETA C JUIMHOU BV VY N
BOJIHBL A Ha PEUIETKY C TIEPUOIOM d: ’
dsing,=mk, m=0,£1,£2,£3,...
3.6.12 | lucnepcus ceera BY, VY +
4 KBAHTOBAA ®HU3HKA
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3J1eMeHTa
TeMblI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
4.1 KOPITYCKYVJIAPHO-BOJIHOBOH JIVAJIH3M
4.1.1 l'unote3a M. IInanka o kBantax. ®opmyna [lnanka: £ = hv bY,VVy +
4.1.2
®otonsl. DHeprus potoHa: E =hv, E = %, E=pc.
+
E v 3 BY,VV
Umnynse potona: p=—, p=—, p=—
c c A
4.1.3 dotordpdext. Onpitel A.I'. CtoneroBa. 3akoHsl hoTodddexTa vy +
4.14 VYpaBHenue DitHmreiHa 115 hoTodddekra:
Ed)OTOHa = Amﬂxoz]a + EKI/IH max
he hc
rne E 0TOHA = hV, E(bomﬂa ZT’ ABbeoaa = hvkp’ Aauxoua 5 r’ 2 BY, yy +
Kp
2
mo.
KHH max = 2max ,EKI/IH max: €U3al'[
4.1.5 [laBnenue cpera. /laBiieHHe. CBETd HA TMOJIHOCTBIO OTPAKAIOIIYIO IOBEPXHOCTH vy N
Y Ha MTOJIHOCTBIO MOMJIOILAIOIYIO IOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 [InanerapHast MOJIEIH aTOMA bY, VY +
4.2.2 [Toctynater bopa. U3nyuenmne u norsomienne pOTOHOB IPH MEPEX0I€ aTOMa C OJI-
HOT'O YPOBH$ SHEPrUN Ha-APYyTOM:
e BY,VV +
hvmn 7 - R hvmn — I En _Em |
}\’mn
423 JIunenyaTeie CIEKTPBI.
CriekTp ypoBHe#i sHepruyn atoma Bogopona: p _ — 13,6 9B 123 bY,VVy +
. > , , 2,3, ..

n
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Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS Yposenn Hanu4yue nannoro
pasgena/ | 3JieMeHTa NPOrpamMMbl 3JIeMEeHTa
TeMBbI co/iepKaHus
B KoAu(uKaTOpe
EI'D npouuisix Jjer
43 OU3NKA ATOMHOI O A/]{PA
43.1 Hyxnonnas monens siapa [eitzenOepra — MiBanenko. 3apsn siapa. MaccoBoe dmc- V. VY .
10 sapa. M3oTomnst ’
432 PagnoakTuBHOCTE.
Anba-pacnar: 5 X—% Y + 3He.
bera-pacnan. _—
~ , +
DIeKTPOHHEIN B-pacna; ‘;X—)Zle+ _(l)e +V,.
Tosutpornstii B-pacnax: 5 X — A Y + I8 + v,
I'amma-usnydenue
433 _N
3aKoH paJMOaKTUBHOIO pacnana: N(t)=~N,-2 7.
K BY, VYV +
Iycts m — Macca paguoakTusHoro seuectsa. Torna m(t) =m,-2 T
434 S nepHblie peakuuu. Jlenenue U CUHTES A
3 JIEpHbIE peakuyu. JleneHue u CuHTe3 saep BY, VY .
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Paznen 3. OTpakeHne B cOlepKAHMM KOHTPOJIbHBIX U3MePHTEIbHBIX
MAaTepPHAJIOB JUYHOCTHBIX Pe3yJbTATOB OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl cpeHero o61ero o0pa3oBaHust

JIN9HOCTHBIE ~ pE3YyNbTaTHl ~ OCBOCHHS  OCHOBHOM  00pa30BaTelbHOH
nporpaMmbl  oOydaromumucsi (Ha ocHoBe wu3MeHEHHoro B 20221. ®I'OC)
OTpaXkaloT TOTOBHOCTh M CIIOCOOHOCTH OOY4YaIOIIMXCS PYKOBOACTBOBATHLCS
c(OpMUPOBAaHHOW BHYTPEHHEH TMO3MIMEH JUYHOCTHU, CHUCTEMOH IIEHHOCTHBIX
OpHEHTalMii, TO3WTHBHBIX BHYTPEHHHX YyOEKAEHHI, COOTBETCTBYIOIINX
TPaJULIMOHHBIM LIEHHOCTSM POCCHUICKOrO OOILIECTBA, PACUIMPEHUE >KU3HEHHOI'O
OTBITA U OTBITA JCATEILHOCTH B MPOLECCE peau3allid OCHOBHBIX HAaIllpaBiIeHUI
BOCITUTATENILHOMN JIESITETBHOCTH.

CoxepkaHue W pe3ysbTaThl BHINMONHEHWH 3amanuil EI'D: cBa3aHbl B TOM
qUCiIe C AOCTH)KEHHEM OOydalollMMHCS CIEeIYIOUIMX JUYHOCTHBIX DPE3yJIbTaTOB
OCBOCHHUSI OCHOBHO# 00pa3oBaTeilbHONW MNPOrpaMMbl HA OCHOBE HM3MEHEHHOTO
B 2022 r. T'OC.

B vactu mpyoogozo eocnumanus:

— HHTEpec K pa3IM4HbIM cdepaM NpodecCHOHATBHON NesTeNbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PM3UKOH M TEXHUKOH, yMEHHE COBEpPIIATh OCO3HAHHBIN
BBIOOp Oymymieil mpodeccuu M peaan30oBHIBATE COOCTBEHHEBIC XH3HEHHBIS
IUIaHBI;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO W CcaMOOOpa30BaHMIO
B 001acTn (pU3NKH HA MPOTHKEHUN BCCH >KU3HM.

B yacTu sxonocuueckozo sochumanus:

— cpOPMUPOBAHHOCTb 3KOJIOTHYECKON KYJIBTYPbI, OCO3HAHUE ITI00AIBHOTO
XapakTepa dKOJIOTHdecKux mpolem;

— IUIAHUPOBAHME M. OCYMIECTBIICHHWE NEHCTBUII B OKpyXarmolleil cpeine Ha
OCHOBE 3HaHMs lieJied YCTOHINBOrO Pa3BUTHS UEJIOBEUECTBA;

— pacIIMpeHHUE OMbITAa AEATEIBHOCTH HKOJOTMYECKOW HampaBJIeHHOCTH Ha
OCHOBE UMEIONIMXCS 3HAHUH MO (HU3HUKE.

B wactu npunsamus yennocmu nayuno2o no3Hanus:

— cpOpPMHUPOBAHHOCTHL MHUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HU3NUECKON HAYKH;

— OCO3HAaHME LEHHOCTU HAy4YHOU MAEATEILHOCTH, I'OTOBHOCTH B IIPOLECCE
U3ydeHus (U3MKU OCYLIECTBIATh HPOEKTHYIO M  MCCIEN0BATEIbCKYIO
JIeSITeNbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

Jluunocmuvie pesynrbmamvl, obecneyugaiowue adanmayuro o0y4anwe2ocs
K UBMEHAIOWUMCSL YCIOBUAM COYUATLHOU U NPUPOOHOU CPeobl:

— CIOCOOHOCTh J1efiCTBOBATh B YCJIOBHMSX HEONPENENEHHOCTH, MOBBIIIAThH
YPOBEHb CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO AeSTeIbHOCTh, B TOM
YHhciIe YMEHHE YYHTBCS Y APYTHX JIOAEH, OCO3HaBaTb B COBMECTHOIM
JIESITENbHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETCHIIUY U3 OIBITA IPYTHUX;
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— HAaBBIK BBISBJICHHS U CBS3BIBaHUS 00pa3oB, CIOCOOHOCTH (HOPMHPOBAHHS
HOBBIX 3HAaHHH, B TOM YHCIIE CIIOCOOHOCTH (DOPMYIHPOBATH UJICH, TOHSITHS,
TUIOTE3bl 00 OOBEKTaX M SIBICHUSX, B TOM YHCIIE PaHee HE U3BECTHBIX,
OCO3HAaBaTh JAC(UIUTH COOCTBEHHBIX 3HAaHMI M KOMIIETEHTHOCTEH,
IUTAHUPOBATh CBOE Pa3BHUTHE,
— YMEHHE pacIlO3HaBaTh KOHKPETHBIC IPHMEPHI MOHATHS IO XapaKTePHBIM
MPU3HAKaM, BBIMOMHATh ONEPallMd B COOTBETCTBHM C OMNpEJeleHUEM
U IPOCTEHIIUMK ~ CBOMCTBAMH ~ MOHSTHS, KOHKPETU3HUPOBaTh IIOHATHE
IIpUMEpaMH, HCIIONb30BaTh MOHATHE M €r0o CBOICTBA IPH PEIICHUH 3a1ad
(manmee — omepHpOBATH TOHATHAMHE), a TaKXKe ONEPHUPOBATH TEPMHHAMH
U TIPEACTAaBICHUAMH B 007aCTH KOHIENIUH YCTOIHYMBOTO Pa3BUTHSL;
— YMEHHE aHAIU3UpOBAaTh W BBUBIATH B3aMMOCBSI3H IPHPOABL, OOIMIECTBA
1 SKOHOMHUKH;
— YyMEHHE OLEHUBATh CBOM JEHCTBUS C y4€TOM BIIUSHUS HAa OKPY>KaIOLIyIO
cpemy, MOCTIDKEHMH 1elmelf U IPEOJONICHHUS | BBI30BOB, =~ BO3MOXKHBIX
ITI00aTBHBIX TTOCIEACTBHH;
— CIIOCOOHOCTH OOYYAIOIIMXCSI OCO3HABATH CTPECCOBYIO CUTYALUIO, OIICHUBATH
MPOUCXOAINE U3MEHEHUS U MX MOCIEICTBUS;
— BOCIIPHHHMATH CTPECCOBYIO CHTYAIIHIO KaK BBI30B, TPEOYIOUIHI KOHTpMED;
— OIIEHWBATh CHTYalHIO CTpPecca, KOPPEKTHPOBATH NPUHUMAeMbIe DPEeIICHUSI
W JICHCTBUS;
— QopmynupoBaTh U OLEHUBATH PUCKH W MOCIEACTBUS, (GOPMHUPOBATH OIBIT,
YMeTb HaXOAUTH TO3UTHBHOE B TPOU3OILICIICH CUTYaIlNH;
— OBITH TOTOBBEIM JICHCTBOBATE B OTCYTCTBHE IapaHTHIT ycHexa.
IIpumenurensHo k ®LOC 2012 r. MOXKHO rOBOPUTH O CBs3U 3ananuil EI'D
C IOCTIDKEHHEM JTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS OCHOBHOM 00pa30oBaTeIbHON
IpOrpaMMBI  CpeIHEro. OOmEero: o0pa3oBaHMs, OTpPaXKaOMHUX T'OTOBHOCTh
U CIOCOOHOCTh . OOydHaromuxcs K  CaMOPa3BUTHIO M JMYHOCTHOMY
CaMOOIIPEIeNEeHHI0,  CHOPMUPOBAHHOCTh HMX  MOTHBAaIlMM K  OOYyYEHHIO
U I[eJICHANPABICHHOM IO3HABATENIBHOW [EATEIPHOCTH, CHCTEMBI 3HAYMMBIX
COIMANBHBIX U MEXJIMYHOCTHBIX OTHOIICHHUH, [IEHHOCTHO-CMBICJIOBEIX YCTaHOBOK,
OTpakalofllUX  JUYHOCTHbIE M TpaXKJAaHCKUE IO3UIMU B  JEATEIBHOCTH,
AHTHUKOPPYNIIOHHOE MUPOBO33PEHHE, IPABOCO3HAHNUE, IKOJIOTUIECKYIO KYIbTYDY,
CIIOCOOHOCTh  CTAaBUTh LEIH K CTPOUTH JKM3HEHHBIE IUIAHBI, CIOCOOHOCTB
K OCO3HAHUIO POCCHHCKON TIpaKTaHCKOW HICHTHYHOCTH B MOJUKYJIBTYPHOM
COIIyMe, B TOM YHUCIIE

«4) chopMHUPOBAHHOCTH MHPOBO33pCHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BHTHS HaykKd H OOIIECTBEHHOH IIPAKTHKH,
OCHOBaHHOTO Ha JHAJOre KyJIbTYp, a TaKKe PasINuHbIX (OpM OOIIECTBEHHOrO
CO3HAHUs, OCO3HAHUE CBOETO MECTa B MOJIUKYIBTYPHOM MHPE;

5) cpopMUpPOBaHHOCTH ~ OCHOB  CAaMOpa3BUTHA U CaMOBOCHHTAHHSA
B COOTBETCTBHH C OOIIECUEIIOBEUCCKUMH [IEHHOCTSIMH H HJCANaMH I'PakKTaHCKOTO
o0IIecTBa; TOTOBHOCTb M CIIOCOOHOCTh K  CaMOCTOATENBHOM, TBOpYECKON
U OTBETCTBEHHOH JIEATEIBHOCTH; <...>
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9) TOTOBHOCTh W CIIOCOOHOCTH K  OOpa3oBaHUIO, B TOM  4YHCIE
caM000pa30BaHMIO, Ha TPOTSHKEHWM BCEH JKM3HH, CO3HATENPHOE OTHOIICHHE
K HENpepbIBHOMY O0pa30BaHHMIO KaK YCJIOBHMIO YCHEIIHOH HpodeccHoHaabHOM
M OOIIIECTBEHHOM IEATENBHOCTH; <...>

11) mpuHATHE W peanu3anuio HEeHHOCTeH 310poBOro u Oe3zomacHoro odpasa
JKM3HH, TIOTPEOHOCTH B (DU3MYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHSIX
CHOPTUBHO-03JJ0POBUTENBHON AEATENBbHOCTBIO, HEMPUATHE BPEIHBIX HPUBBIYCK:
KypeHHs1, yIOTpeOJIeHNs aJIKoroIsl, HAPKOTUKOB;

12) 6epexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UIECKOMY
U TICHXOJIOTHYECKOMY 310pPOBBIO, KaK COOCTBEHHOMY, TaK M JPYTHX IFOIEH,
YMEHHUE OKa3bIBaTh MEPBYIO OMOIIIb;

13) oco3HanHSbIH BEIOOp Oymymueil mpodeccuu 1 BO3MOKHOCTEH pearnu3anun
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIICHHE K  ITpodeccnoHaIbHON
JIESITENbHOCTH KaK BO3MOXKHOCTH YYacTHs B PEIIEHHUU JIMYHBIX, OOLIECTBEHHBIX,
rOCY/apCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPO0JIeM;

14) chopMrpOBaHHOCTH SKOJIOTUYECKOTO MBIIIICHHS, TOHUMAHUS BIIHSHHS
COIMATEHO-9KOHOMHYECKUX IPOIECCOB HAa COCTOSIHHME: IPUPOJHON M CONMAILHON
cpezbl; IpUOOPETEHHE OMbITA YKOJIOTO-HANPABICHHON AEITEIEHOCTI.
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