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YHUBEPCAJIbHBIA KOJJUDUKATOP
pacnpeneséHHbIX M0 KJIAccaM MPoBepsieMbIX TPeOOBaHUI
K pe3yJibTaTaM 0CBOCHHSI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero o01ero 00pa3oBaHuA U 3JIEMEHTOB COAEePKAHUS
1o (pusuke (0a30BbIil YPOBEHD)

JJIS1 MCIIOJIb30BaHNs B (eepajibHBIX M PErMOHAJBHBIX MPOILeaypax
OlleHKM Ka4yecTBa 00pa3oBaHus

IIOATOTOBJICH (beI[epaJ]BHBIM rocyaapCTBCHHBIM 6IOI[}KGTHI>IM
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YHuBepcajabHbIH KOAUPHUKATOP
pacnpeneJéHHbIX M0 KJaccaM NMPoBepsieMbIX TPeOOBaHUM K pe3yJibTaTam
OCBOCHHUSI OCHOBHOMI 00pa30BaTe/IbHOI MPOrPaMMBbl CpeiHero o01ero
o0pa3oBaHus U 3JIeMeHTOB coaepxanus no PUIUKE
(0a30BbIil yPOBEHD)

Komudukarop  cocraBnen  Ha  ocHOBe  (elepajbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNIbHOrO CTaHJAapTa cpenHero obmiero obOpasoBanus (manee — PIOC) (mpukas
MunucrtepctBa npocsenienusi Poccuiickoit @enepannu ot 12.08.2022 Ne 732 «O BHeceHUH
M3MEHEHHUN B (eiepalibHbIM rocyJapCTBEHHbIH 00pa30BaTeNbHbIM CTAaHIAPT CPEJHEro OOIIero
00pa3zoBaHus, YTBEPKIAEHHBIM TpUKazoM MuHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoi
@eneparn ot 17.05.2012 Ne 413») u denepanbHOii 00pazoBaTENBFHON MPOTPaMMBI CPETHETO
obmero oOpa3oBanus (mpukaz MuHuctepcTBa mpocBemeHus Poccuiickoit denepanuu ot
18.05.2023 Ne 371 «O0 yrBepxkaeHuH QenepaqbHON 00pa30BaTENbHON MpPOrpamMMbl CPEIHEro
o01ero o0pazoBaHusm (C UBMCHEHHSIMH)).

Komudukarop cocTouT U3 AByX pa3aenos:

— pasmen 1. «llepedenp pacmpenen€HHBIX IO KJaccaM TMPOBEPSEeMbIX TpeOOBaHUIA

K pe3yJibTaTaM OCBOEHHS OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMbl CPEIHEro O0OIIero

o0OpazoBanus No pu3nke (0a30BBIN YPOBEHB)Y;

— pazzmen 2. «mepedyeHb pacnpeienEHHBIX [0 KJaccaM IPOBEPSEMBbIX DJIEMEHTOB
cojepxanus 1o ¢pusuke (6a30BbIA YPOBEHB)».

Pasznea 1. Ilepeyens pacnpeneéHHbIX MO KJIaccaM MpoBepsieMbIX TPeOOBaHUI
K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeHEro o01ero
oopasoBanus no ®U3UKE (6a30Bblii ypoBeHb)

B Tabmuue 1 npuBenén cocrabneHHbli Ha ocHOBE 1. 8§ GI'OC mepedeHb MPOBEPSIEMBIX
TpeOOBaHUNH K METanpeAMETHbIM pe3yidbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTenbHOM
MIPOrpPaMMBbI CPEHETo 001ero oOpa3oBaHusl.

Tabnuya 1
Kon IIpoBepsiemble TPeOOBAHUS K MeTaNpeAMeTHBIM pe3yJbTaTam
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl CpeIHero 001ero
TpeOOBaAHUSA o0pa3oBaHus
1 Ilo3naBaTtenbHbIe YV ]|

1.1 ba3zoesvie nozuueckue deiicmeusn

1.1.1 YcraHaBiIMBaTh CYIICCTBEHHBIM NMPU3HAK WA OCHOBAHMS JUIs CPaBHEHWUS,
KjaccuuKanuu u 0000IIeHUS

112 BoIsBNIATE 3aKOHOMEPHOCTH U TMPOTUBOPEUHST B  PacCMaTPUBAEMBIX
SIBJICHUSX

1.1.3 CamocrosTenbHo (GOpMyaHpoOBaTh M aKTyaJU3UpOBaTh MpolieMy, pac-

CMAaTpHUBaTb eé BCCCTOPOHHE;
OoNpCACiIAATL LEJINU ACATCIBHOCTH, 3aAaBaTb MApaMCTPbl W KPUTCPpHUU HX

OCTHIKEHHS
1.1.4 BHOCUTH KOPpPEKTUBHI B JESATEIHHOCTH, OIEHUBATh COOTBETCTBHE PE3YIib-
TATOB IIEJISIM, OIIEHUBATH PUCKH MOCIEICTBUN JCATEIHHOCTH
1.15 Pa3BuBaTh KpeaTMBHOE MBIIIUICHHE IPH PENICHUH KU3HEHHBIX TPo0iieM
1.2 bazoevie uccneoosamenvckue oelncmeust
1.2.1 Brnagers HaBblkaMu y4eOHO-HCCIIEIOBATENIbCKONM M TMPOEKTHOW JeaTelb-

HOCTH, HABBIKAMH Pa3pCIICHUS Hp06J'ICM




Kon
NpoBePSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHMSA K MeTANPeIMETHBIM pe3yJibTaTamM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEero 001Iero
o0pa3oBaHus

1.2.2

OBnazneHue BUAAMU JEATEIBHOCTU M0 IOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETALNY, TPEOOPAa30BAHUIO U IPUMEHEHUIO B PA3IMYHbIX Y4€OHBIX
CUTYalUsX, B TOM YMCIIE [IPH CO3JaHUH YY€OHBIX M COLMAJIbHBIX TPOEKTOB

1.2.3

CDOpMI/IpOBaHI/Ie HAay4YHOr'o THUIIa MBIIIJICHUSA, BJIAJACHUC HaquOﬁ TCPMU-
HOJIOFI/IGI\/JI, KIIIOYEBBIMU IIOHATHUAMU U METOJaMU

1.2.4

BBIABIATE NPUYMHHO-CICACTBEHHBIE CBSI3M M aKTYaJIM3UpPOBATh 3ajady,
BBIJIBUT'aTh THUIIOTE3y €€ PEIICHWs, HAXOAWTh apryMEHThl JUIS JI0Ka3a-
TEJIbCTBA CBOMX YTBEPKICHUH, 33/1aBATh ITAPAMETPbI U KPUTEPUU PELICHUS

1.2.5

AHanM3MpOBaTh MOJTYYCHHBIC B XOJ€ PEIICHHS 3aJa4l Pe3yIbTaThl, KPUTH-
YECKH OILIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH NU3MEHEHUE B HOBBIX
YCIIOBHSIX

1.2.6

YMeTh MepeHOCUTh 3HAHMS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JIacTH
KUBHEACATCIIbHOCTH,

yYMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;
OCYILIECTBIISITh II€JICHAIIPABJICHHBIM MOMCK IMEepeHoca CPeIACTB U CIIOCOOOB
JENCTBUS B IPO(HECCHOHATIBHYIO CPENy

1.2.7

CriocoOHOCTh ¥ TOTOBHOCTh K CAMOCTOSATEIBHOMY IOMCKY METOJOB pelie-
HHUA MPAKTHYCCKUX 3a/la4d, IPUMCHCHHUIO PA3JIMYHbIX METOJ0B ITO3HAHUA,
CTaBUTh U (opmynupoBaTh COOCTBEHHbIE 3aJauyd B 0Opa3oBaTENbHOU
NEeATEIbHOCTH U )KU3HEHHBIX CUTYaLUAX;

CTaBUTb IPOOJIEMBI U 33JjauHl, JONYCKAIOLUE aJIbTEPHATUBHBIE PEIICHNUS;
BBIIBUT'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUrHHAIIBHbIE TOAXOIbI M PEIIECHUS;
pa3pabarbIBaTh IUIaH pELICHUs MPOOIEeMbl C y4ETOM aHAIN3a UM EIOLIUXCS
MaTepUAJIbHBIX U HEMATEPHAIbHBIX PECYPCOB

1.3

Paboma c ungpopmayuei

13.1

Bnagerp HaBblkamMu moJiydyeHUS WHGOPMAlUU H3 HCTOYHHKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh MOUCK, aHAIM3, CHUCTEMAaTH3aLUIO
U MHTEPIIpeTalnio HHHOPMALIMU PA3IMYHBIX BUIOB U OPM MPE/ICTaBICHHUS

1.3.2

CoznaBaTh TEKCThI B pa3iMyHBIX (hopmarax ¢ y4€ToM Ha3HaueHus uHbop-
Maluy U LIEeJIEBOM ayIuTOpuu, BeIOMpas ONTUMAIbHYIO (OpMY IpeacTaB-
JICHUS ¥ BU3YaJIH3alluu

1.3.3

OI_IeHI/IBaTB JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(i)OpMaLII/II/I, e€ COOTBETCTBHUEC
IIPpaBOBbIM U MOPAJIbHO-3THUYCCKUM HOPMaM

1.3.4

Hcnonb3oBate cpenctBa MHMDOPMALMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B PEUICHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHH3a-
IMUOHHBIX 3a7a4 C COONIoIGHHEM TpeOOBaHUN APrOHOMUKHU, TEXHUKHU
0€30MacHOCTH, THTHEHBI, PECypcOCOEpeKEHUs, MPABOBBIX U ITHUUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH

1.3.5

Bnagers HaBBIKAMU pacno3HaBaHus W 3alIUTBI I/IH(I)OpMaI_[I/II/I, HH(bOpMa-
LIMOHHOM 0€30IMaCHOCTH JIMYHOCTH

Kommynukatusnsblie YY /|

2.1

Obwenue

211

OCYH_[CCTBJ'IHTL KOMMYHHUKaAlIUU BO BCCX C(l)ean KH3HH,
BJIAJICTh PA3JIMIHBIMU crocodamu O6IJ_ICHI/I}I U B3aNMOJICHCTBUA

212

PaSBépHYTO " JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA C HCIOJB30BAHUCM
SA3BIKOBBIX CPCIACTB

2.1.3

ApPryMEHTHpPOBAHHO BECTU AUAJIOT

PeryasTusnbie YY /I




Kon IIpoBepsiemble TPeOOBaAHMSA K MeTANPeIMETHBIM pe3yJibTaTamM
NpoBePSIeMOro OCBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOI MPOTrPaMMBbI CpeIHero 001ero
TpeOOBaHNS o0pa3oBaHus
3.1 Camoopzanuzayusn
3.1.1 CaMOoCTOATENHEHO OCYIIECTBISATh MO3HABATEIBHYIO JE€ATEIbHOCTD, BBISIBIISATh
npoOiemMbl, CTaBUTh W (HOPMYITHPOBATH COOCTBEHHBIE 3amaud B oOpa-
30BaTEIBHON JACSITEILHOCTH U )KU3HCHHBIX CUTYaIIUSX;
JTABATh OLICHKY HOBBIM CUTYAIHSIM
3.1.2 CaMOCTOATENBFHO COCTABIIATH IUIAH PEHICHUS MPOOJIEMBbI C YUETOM HMMEIO-
IIMXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMIOYTCHHIA,
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHuE;
OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
croco0cTBOBATH (OPMUPOBAHUIO U MPOSIBIIEHUIO MIMPOKOH 3pYAULIMH B pa3-
HBIX 00J1aCTSIX 3HAHUHN
3.2 Camoxkonmpono
3.2.1 JlaBaTh OIICHKY HOBBIM CHTYAIlHSIM, BHOCHTh KOPPEKTHUBHI B JICATEIHHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB IEIISIM
3.2.2 Brnagets HaBbIKaMu TO3HABaTEIbHOW pediIeKcHU KaK OCO3HAHUS COBeEp-
IIAeMBIX JICUCTBUN W MBICIUTEBHBIX MMPOIIECCOB, UX PE3YIbTATOB M OCHO-
BaHMI;
HCII0JIb30BaTh MPUEMBI pe(ICKCUU TS OIEHKHA CHTYAIlUH, BBIOOpA BEPHOTO
pelIeHus;
YMEThb OIICHHBAThb PUCKH U CBOEBPEMEHHO IMPUHUMATh PELIECHUS M0 HX
CHIDKEHHIO
3.3 Imoyuonanvhvlii unmMeN1eKm, Ipeanoaralomuil chopMUPOBAHHOCTD:

CaMOpEryJIUpPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATb
OTBETCTBEHHOCTh 32 CBOE MOBEJCHHE, CIIOCOOHOCTh aTalTUPOBATHCS K AMO-
UOHATBHBIM M3MEHEHHSIM U MPOSBIATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKJIIOYAIOLIEH CTPEMIJIEHHUE K JOCTIKEHHUIO LENU
U ycrexy, ONTHUMM3M, MHUIMATUBHOCTh, YMEHHUE ACHCTBOBATH, UCXOMS M3
CBOUX BO3MOYKHOCTEH

B Tabnumax 2—3 npuBeIeHbI COCTABJICHHBIC HA OCHOBE (ejiepaibHON 00pa30BaTeIbHOM
IIPOrpPaMMBI CPEHEro 00IIero o0pa3oBaHus Mo (GU3KMKE MEPEYHH PACIPEACACHHBIX MO Ki1accaM
MPOBEPSIEMBIX TMPEAMETHBIX PE3YJIbTATOB OCBOCHHS OCHOBHOW 00pa30BaTENIbHOW MPOrpaMMbI
cpenHero oOmiero oopasoBaHusl.

PacnipenenéHubie 1O Ki1accam IpOBEpsSEMbIC TPEIAMETHBIE PE3YyJIbTaThl COOTHECEHBI
¢ TpeOOBaHMUSAMHU K METAIIPEIMETHBIM pe3yibTaraM (Tabiuia 1) u mpeaMeTHbIM pe3yiibTaTaM 1o
¢uszuke u3 . 9.12 PIOC COO.




10 kaace

Tabnuya 2

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3ybTAThI
OCBOCHHS OCHOBHON 00pa3oBaTe/IbHOM
NPorpamMMbl cpeHero 00uero oopa3oBaHus

Meranpen-
METHBI
pesyabTat!

Koa npen-
METHOI0
TpeOoOBaHUS
1o xoaudu-
karopy 'MA

10.1

JleMOHCTpHpPOBAaTh Ha IPHUMEPAX POJIb U MECTO
¢u3uku B HOpMUPOBAHMHM COBPEMEHHOW Hay4-
HOM KapTHHBI MHMPA, B Pa3BUTHUU COBPEMEHHOM
TEXHUKA W TEXHOJIOTMH, B NPAKTUYECKOMN Jes-
TEJIBbHOCTH JIFOIEH

MII
1.11-115

'NA-2

10.2

VYuuTeIBaTh T'paHULBl NPUMEHEHUs W3Y4YEHHBIX
¢u3znueckux Mojeneil: MarepuanbHas TOUKa,
MHEepLUUAJIbHAs CHCTEMa OTcuY€Ta, aOCOJIOTHO
TBEPAOE TENO, MICAIBHBIM Ia3; MOJICIU CTpPOE-
HHUS Ta30B, KUIAKOCTEH M TBEPIABIX TEJN, TOYEU-
HBIM DJIEKTPUYECKUM 3apsii — NpPH PELICHHUH
(u3nueckux 3aaa4y

MII
1.11-115

'MA-4

10.3

Pacno3naBate (usnueckue sBieHUs (mporec-
Cbl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MeXxa-
HUKH, MOJICKYJSIPHO-KUHETHUECKOH  TEOpHH
CTpOEHHUS BELIECTBA U  DJIEKTPOAUHAMUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIHU-
HEWHOe JBUXKEHUE, CBOOOIHOE MaJeHHE Te,
JIBUKEHUE TI0 OKPYKHOCTH, HHEpLHUs, B3a-
uMmojeiicteue Ttei;, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHHE >KHUJAKOCTEH M TBEPABIX
TeJ, W3MEHEeHHe 00bEMa TeNl MpU HarpeBaHUU
(oxyaxkieHun), TEIJI0BOE paBHOBECHE, McHape-
HUE, KOHJEHCAlUs, IJIaBJIeHUE, KpHCTaIn3a-
s, KUIEHHE, BJIAKHOCTh BO3/yXa, IOBBIIIE-
HUE JIaBJICHUA ra3a MpU €ro HarpeBaHWu B 3a-
KPBITOM COCYZ€, CBSI3b MEXIY IapameTrpaMu
COCTOSIHUSA Ta3a B U30MPOIECCaX; AMEKTPHU3aLU
TEJI, B3aUMOJICICTBUE 3apsI0B

MIT 1.1.2;
1.13

'MA-1

10.4

OnuceiBaTh MEXaHUYECKOE JIBU)KEHUE, HCIIOJIb-
3ysl (U3MUECKUE BEIUYMHBI: KOOPAUHATA, MYTh,
nepemMeleHne, CKopocTb, YCKOpeHHe, Macca Te-
Ja, cuja, UMIYJbC Tela, KHHETHYecKasi SHeprus,
NOTEHIMAJIbHAsl SHEPrusi, MeXaHu4yeckas pabora,
MeXaHM4YecKasi MOIHOCTh; MpPHU ONHCAHUU Mpa-
BIWJIBHO TPAaKTOBaTh (DU3NYECKUN CMBICT HC-
HOJIb3yeMBbIX BEJIUYMH, UX 0003HAUEHUS U €Iu-
HUIIBI, HAaXOOUTh (OPMYJbl, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYI0O BEIMYUHY C JPYTUMHU
BEJIMYUHAMHU

MII
1.1.1-115

I'NA-2

! 3neck u jmanee: perynsATHBHBIE YHUBEpCaNbHbIE yueOHble neiictBus (nanee — YV]I) (n. 3.1 «CamMoopranusamys»,
. 3.2 «CamokoHTponb» # 1. 3.3 «OMOIMOHANBGHBIA WHTEIUICKTY» TAOMUIBI 1) TPOSBIIOTCS TP OIEHKE JTFOOBIX
TIPEAIMETHBIX PE3YJAbTATOB, KOTOPHIE HANPABJIEHBI HA MPOBEPKY PA3IMYHBIX ITO3HABATEIBHBIX M KOMMYHUKATHBHBIX
YV]I. AKIIEeHT Ha KOHKpETHbBIE perynaTuBHbIe Y'Y/ Oyner 3aBHCETh OT MCHONB3YeMOW (POPMBI M METO/a OLEHKH
TIPEAIMETHOTO PE3yIbTaTa.
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10.5

OrnuchIBaTh U3yYEHHBIE TEIJIOBBIE CBOMCTBA T
U TEIUIOBHIE SIBJICHUS, WCIONB3Ys (U3HUECKHE
BEJIMUMHBL: JIaBJICHHUE Ta3a, TeMIeparypa, cpe-
HsS KWHETUYECKas DJHEPrusi XaoTHYECKOTO
JBIDKCHHST MOJIEKYJI, CPEIHEKBAIpaTUYHAs CKO-
pPOCTh MOJEKYJ, KOJUYECTBO TEIUIOTHI, BHYT-
peHHsisT dHeprusi, pabora rasa, KodppuIueHT
IIOJIE3HOTO JACHUCTBHUS TCIIOBOI'O JIBHUIATEII,
IpH ONHCAHWK IPABUIBHO TPAKTOBaTh (HU3H-
YECKUWA CMBICT HCIOJIB3YEMBIX BEIMYUH, HUX
0003HAYCHUS W CIWHUIIBI, HAXOTUTh (DOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (U3HUECKYIO BEITUUHHY
C IPYTUMH BEIIMYNHAM

MII
1.11-115

'NA-2

10.6

OnuceiBaTh H3yYEHHBIE JJIEKTPUUYECKHE CBOM-
CTBa BEIIECTBA M DJIEKTPUYECKUE SIBICHUS
(TIporiecchl), UCTOMB3YS (PU3NUECKUE BEIIMUUHBI:
ANIEKTPUYECKHH 3apsf, NEeKTpUYecKoe MoJie, Ha-
NpsDKEHHOCTh  TOJISA, MOTEHLMAJ, pPa3HOCTh
MOTEHIIMAJIOB; MPU OMHMCAHWU IPABHIBHO TpaK-
TOBaTh (PU3UYECKHII CMBICH HCIOJIB3YEMbIX
BEJIMYMH, WX 00O03HAUEHUS U €IMHULBI, YKa3bl-
BaTh (HOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (Pu3u-
YEeCKYI0 BEJINYMHY C APYTUMU BEITMYUHAMU

MII
1.11-115

'MA-2

10.7

aHAIM3UPOBATh (PU3UYECKHE IPOLECCHl U SB-
JICHUSI, UCTIONB3Ys (PM3HUECKHEe 3aKOHbI U MPUH-
LMIBI: 3aKOH BceMHUpHOro Tsrotenus, [, I
u |1l 3akonsr HeloTOHA, 3aKOH COXpaHEHHS MeXa-
HUYECKOM 3HEPruu, 3aKOH COXPAHEHUS UMITYJIb-
ca, MPUHIUI CYNEPHO3ULUU CHJI, MPUHIUI
paBHOMpPABUSI MHEPLHUATIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpeIHEl
KUHETUYECKOW HHEPruM TEIUIOBOTO JIBUKCHUS
MOJIEKYJ ¢ aOCOJIOTHOM TeMIIepaTypou, MepBhIi
3aKOH TEPMOJUHAMHKHU; 3aKOH COXpaHEHUs
ANIeKTpUYecKoro 3apsiia, 3akoH Kymona; mpu
3TOM pa3linyaTh CIOBECHYIO (OPMYIUPOBKY 3a-
KOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE U YCIIO-
BUsI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH

MII
1.1.1-1.15;
1.2.3

I'NA-3

10.8

OOBACHATH OCHOBHBIE NMPUHILHUIIBI JEHCTBUSA Ma-
IIMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3-
JAUYaTh YCIOBUSA HX 0€30MacHOTO HCHOJIb30-
BaHU B IOBCETHEBHOM JKU3HU

MII
1.1.1-1.15,
1.3

I'NMA-6

10.9

BBINONHATE 3KCIIEPUMEHTHI 10 HCCIIEI0OBAHUIO
(¢u3nYecKux SBICHUH U MPOLIECCOB C HCIOJIb-
30BaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHHIA;
npu 3ToM (GOpMYIUpOBaTh MpolieMy/3anaqy
U TUIIOTE3y Y4eOHOro 3KCIIEpUMEHTa, coOMpaTh
YCTAHOBKY M3 MPEIJIOKEHHOr0 000pylOoBaHMS,
IIPOBOJIUTH ONBIT U (POPMYITHPOBATH BHIBObBI

MII
1.2.1-1.2.7

I'NA-7

10.10

Ocy1ecTBiATh NpsMble U KOCBEHHBIE H3Mepe-
HUSl (U3NYECKUX BEIMYMH; MPHU 3TOM BHIOMPATH

MII
1.2.1-1.2.7

I'NA-7




ONTUMANBHBIA CHOCOO W3MEpPEHUS W UCIOJb-
30BaTb HU3BCCTHBIC MCTOAbI OLCHKH IIOr'pCII-
HOCTEU U3MEPEHUN

10.11

HccnenoBaTh 3aBUCHMOCTH MeEXIy (u3ndec-
KMMHM BEIMYMHAMH C MCIOJBb30BAaHUEM IPSIMBIX
U3MEPEHMM; IIPU 3TOM KOHCTPYHpOBATH YCTa-
HOBKY, (DMKCHpPOBATh DPE3YJIbTATHl IMOJY4YCHHOUH
3aBHCUMOCTH (PM3MYECKHX BEJIMYMH B BHJE
TaOJMIl ¥ TPAPHKOB, JIEJIaTh BHIBOJBI IO PE3YIIb-
TaTaM UCCIEAOBaHUS

MII
1.2.1-1.2.7

I'MA-7

10.12

CobmoaTh mpaBuiia 0€30macHOro TpyAa IpHU
MPOBEJCHUH UCCIIEJIOBAHUI B paMKaxX y4eOHOTO
IKCTIEPUMEHTA, y4eOHO-HCCIIeI0BATENbCKOM
Y TIPOCKTHOM JEATENBHOCTH C HCIIOJIb30BAaHHEM
M3MEPHUTENBHBIX YCTPOWCTB W J1aOOPAaTOPHOTO
000pyI0BaHUS

MII
3.1,32

I'A-7

10.13

Pemate pacuétHbie 3amauM ¢ SBHO 3aJaHHOU
(hbU3UYECKON MOJIENBIO, MCTOB3YS (U3HUUECKUE
3aKOHBI W TIPUHIIMAIBI; HA OCHOBE aHalh3a ycC-
JIOBUSL 3a7a4d BBHIOMPATh (PU3UUYECKYIO MOJECIb,
BBIJICTIATE (PU3UUYECKUE BEIWYUHBI U (OPMYIIHI,
HeoOXomuMmble Juisi €€ pemieHus, MPOBOJUTH
pacuéThl U OLIEHMBATH PEAJTHLHOCThH MOJTYYEHHOIO
3HaueHUs (PU3MYECKOMN BETMUHHbI

MII
1.11-115

'MA-5

10.14

PemaTth KauecTBEHHbIE 3aJayu: BBICTPAUBAThH
JIOTUYECKH HEMPOTUBOPEUUBYIO LIEMIOYKY pac-
CYKJIEHUH C ONOpON Ha H3YyYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUecKue SBICHUS

MII
1.1.1-1.15

I'NA-6

10.15

Hcnonb3oBarh mpu permieHUH Y4eOHBIX 3aaay
COBpPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU
JUIA TIOMCKAa, CTPYKTypUPOBAaHMsS, HHTEpIIpe-
TallMd M TpEeACTaBlieHUs y4eOHONW U Hay4HO-
HOMyJApHOI MH(OpMaLUK, TTOTYYEeHHON U3 pa3-
JUYHBIX HCTOYHUKOB;, KPUTHUYECKH aHaIU3U-
pPOBAaTh MOJIy4aEMYI0 HHPOPMAIUIO

MII
1.3.1-1.3.5,
2.1

I'NA-9

10.16

[IpuBoUTE MIpUMEpHI BKJIaJa POCCUMCKHUX U 3a-
pPYOEXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
0OBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHpA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUH

MII
1.3.1-1.3.5,
2.1

I'NMA-9

10.17

Hcnonb3oBaTh TeOpeTHUECKHE 3HAHUS N0 (u-
3MKe B MOBCEIHEBHON >KU3HU Ui oOecredeHus
0€30I1aCHOCTH TpH OO0palleHuu ¢ NpudopamMu
U TEXHUYECKMMH YCTPOWCTBAMH, U COXpaHe-
HUSl 3JI0pPOBbS M COOJIIOZICHUST HOPM 3KOJIOTHU-
4ECKOro MOBEICHUS B OKpYXKarolIel cpejie

MII
1.2.1-1.2.7

I'NA-8

10.18

PaGoTtaTh B rpyIie ¢ BBIIOJHEHUEM Pa3InYHBIX
COLIMANBHBIX  pPOJIeH, IJIAHUPOBaTh paboTy
TPYNIbI, PallMOHAIBHO paclpeensiTh 00s3aH-
HOCTH ¥ IUIaHUPOBAThH JEATEIBHOCTH B HECTaH-
JApTHBIX CUTYyalMsX, aJeKBaTHO OLIEHUBATh
BKJIaJ] KaXJOr0 M3 YYAaCTHUKOB TPYIIbI B pe-
IIEHUE paccMaTpUBaeMOi MpoOIeMBbl

MII
2.1.1-2.13,
2.2




11 kaace

Tabauya 3

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTAThI
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/bHOIt
NMPorpamMMbl cpeJHero 00uero oopa3oBaHus

Meranpen-
MeTHBIH
pe3yJbTaTt

Koa npen-
METHOr0
TpeOoBaHMS
no xoaudu-
karopy 'MA

111

JleMoHCTpHUpOBaTh HAa MpUMEpax pojb U MECTO
¢u3uku B (HOPMUPOBAHUN COBPEMEHHON HAYYHOM
KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOU TEXHUKU
U TEXHOJIOTUH, B IPAKTUYECKON EATEIIBHOCTH JIFO-
Ned, TEJIOCTHOCTh W €IUHCTBO  (DHU3MYECKOU
KapTHUHBI MUpa

MII
1.11-115

'NA-2

11.2

YuuTeIBaTh TpaHULBl INPUMEHEHHS W3yYEHHBIX
(u3MUeCKUX MOJIeNel: TOYEUHBIM 3JIeKTPUUECKU
3apsj, sAepHas MOJAEIb aTOMa, HyKJIOHHAs MOJEIb
ATOMHOTO $iipa PU pellieHuu PU3NYECKUX 3a1a4

MII
1.11-115

I'MA-4

11.3

PacnioznaBate (usnueckue sBiIEHUS (MPOLIECCHI)
1 OOBSACHATH MX Ha OCHOBE 3aKOHOB 3JICKTPOIMHA-
MHUKH ¥ KBAaHTOBOW (DU3UKH: OIJICKTpHUYECKas
MIPOBOIMMOCTD, TETIOBOE, CBETOBOE, XUMHUYECKOE,
MarduTHOE JIEHCTBUS TOKAa, B3aHMOJEHCTBHUE Mar-
HUTOB, JJIGKTPOMArHWTHas WHAYKLHUA, AEUCTBUE
MarHuTHOTO TOJIsI HA MPOBOJHHUK C TOKOM U JIBH-
KYLIUICS 3apsif, JIEKTPOMArHUTHBIE KOJeOaHUs
Y BOJIHBI, MPSMOJIMHEHHOE paclpoCTpaHEHUE CBe-
Ta, OTpakK€HUE, IMperoMieHHue, HHTepdepeHIus,
mudpakuus W TOJSIpU3alvs CBeTa, IUCHepCHus
cBera, (oroanmekrpuueckuii  3pdekr  (Poro-
3¢ dexT), cBeTOBOE NaBlICHHE, BOSHUKHOBEHUE JIHU-
HEIYaToro crnekrpa aromMa BOJOpOJA, €CTecT-
BEHHAsl U HICKYCCTBEHHAs! PaIHOAKTUBHOCTh

MII
1.12;1.13

'MA-1

114

OnuceiBaTh M3y4€HHBIE CBONCTBA  BEIECTBA
(dnmexTpuyuecKre, MarHUTHBIEC, ONTUYECKUE, AJICKT-
PUYECKYI0 TPOBOAMMOCTh  PAa3IUYHBIX  Cpen)
U DJIEKTPOMArHUTHBIC sBIEHUS (IPOIECChl), UC-
noJib3ysl (U3UYECKUE BEIMYMHBI: DJIEKTPUUECKUN
3apsl, CHJa TOKa, JJEKTPUUECKOE HANpsKEHUE,
3IEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEH-
uanoB, J/1C, pabota Toka, MHIYKIMS MarHUTHO-
ro mois, cuia Amrnepa, cuna JlopeHna, HHIYKTUB-
HOCTh KaTYILKH, HEPrUsl 3JIEKTPUYECKOTO M Mar-
HUTHOTO TIOJIeH, TMepHoJ M YacToTa KoJeOaHui
B KOoJIe0aTeIbHOM KOHTYpe, 3apsii M Cuila ToKa
B MPOLIECCE€ TapMOHUYECKHUX BJIEKTPOMArHUTHBIX
KonebaHuii, (OKYCHOE PACCTOSIHHME U ONTHYECKas
CWJIa JHMH3bI, MPU OMUCAHWHM TPABUIBHO TpaK-
TOBaTh (PU3UYECKUI CMBICI HCIIOJIB3YEMbIX BEIH-
YiuH, UX OOO3HAYEHHUS W EJAWHHUIIBI; YKa3bIBaTh
(opMyIbl, CBSI3BIBAIOIINE TaHHYIO (U3NYECKYIO
BEITUYHMHY C JPYTHUMH BEITMIHHAMHU

MII
1.1.1-115

I'NA-2




115

OnwuceiBaTh HM3y4eHHBIE KBAHTOBBIC SIBICHUS
U TIPOIIECChl, UCTOJb3Ys (PU3NUECKUE BEITUYMHBI:
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI
U 4acToTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, Ie-
pHOJ TONypacmaaa, SHEPrusl CBSA3H AaTOMHBIX
saep; TpU ONUCAHWHM NPABHIBHO TPAKTOBATh
(U3NYECKUIl CMBICT HCIIOJIBb3YEMbIX BEIMYUH, UX
0003HaYEHUsI W EIUHUIIBI; YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO0 BEIHYHUHY
C IPYTMMH BEIMYMHAMH, BBIUUCIATH 3HAYCHHE
(u3MYECKON BEJIMUYNHBI

MII
1.11-115

'NA-2

11.6

Ananu3upoBath (U3NYECKUE TPOLIECCHl U sBJe-
HUS, UCTIOJIB3YS (PU3HUYECKUE 3aKOHBI M IPUHITUIIBL:
3akoH OMa, 3aKOHBI MOCEA0BATEILHOTO U Mapal-
JICTHbHOTO ~ COCIMHEHMS] MPOBOJHUKOB, 3aKOH
Hxoyna — Jlenua, 3aK0H 3JIE€KTPOMAarHUTHOM WH-
TYKIIUW, 3aKOH TPSIMOJIMHEWHOTO pachpocTpaHe-
HUSI CBETA, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI
MPETOMJIEHUS] CBETA, YPaBHEHHE ODWHINTEHHA MJIs
dhoTorddekra, 3aKk0H COXpaHEHHUS dHEPTUH, 3aKOH
COXpaHEHUSI UMITYJIbCa, 3aKOH COXPAHEHUS JJIEK-
TPUYECKOTO 3apsijia, 3aKOH COXPaHEHUS MacCOBO-
ro uucia, nocrynarsl bopa, 3aKoH pagTuoakTUBHO-
ro pacmaja; Npud 3TOM pa3iudaTh CIOBECHYIO
(GbOopMyYITMpPOBKY 3aKOHa, €ro MaTeMaTH4YecKoe
BBIpQXKEHUE W yCJIOBUS (TpaHHIIbI, 00JaCTH) MpHU-
MEHHUMOCTH

MII
1.1.1-1.15;
1.2.3

'MA-3

11.7

Onpenensts HampaBlieHHE BEKTOpa WHAYKIUU
MarHUTHOTO TMOJISI TPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuibl JlopeHua

MII
1.1.1-1.15

I'NMA-3

11.8

CTpouTh U ONIUCHIBATH U300PAKEHHE, CO3/1aBACMOE
MJIOCKUM 3€pKajioM, TOHKOM JIMH301

MII
1.1.1-115

I'NA-3

11.9

BBINONHATE 3KCIIEPUMEHTHI 110  HCCIICIOBAHUIO
(GU3NYeCKUX SBICHUNA W TMPOLECCOB C HCIOJB30-
BaHUEM IMPSAMBIX M KOCBEHHBIX WM3MEPCHUH; IpU
3ToM (opMynupoBaTh IpobdiemMy/3aaadyy U THUIO-
Te3y y4eOHOTO 3KCIIEPUMEHTa, COOMpPATh YCTaHOB-
Ky M3 TPEJIOKEHHOTO 000pYyA0BaHus, TPOBOIUTh
OTBIT U OPMYIIUPOBATH BBIBOIBI

MII
1.2.1-1.2.7

I'NA-7

11.10

OcymiecTBiATh NpsIMbIE U KOCBEHHBIE M3MEPEHHUS
(U3MYeCKUX BEMYMH; IIPU 3TOM BBIOMpATh ONTHU-
MaJIbHBIH CHOCO0 M3MepeHHsT M HUCHOJIb30BATh
U3BECTHBIE  METOABI  OLICHKHM  IOTPELIHOCTEU
U3MEPEHUI

MII
1.2.1-1.2.7

I'NA-7

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKHX BEIWYHH
C HUCIIOJIb30BAaHUEM NIPSIMBIX U3MEPEHUI; ITPH ITOM
KOHCTPYUpPOBaTh YCTAaHOBKY, (pUKcHpOBaTh pe-
3yJIbTaThl TOJYYEHHOW 3aBUCHUMOCTH (PU3MYECKHX
BEJIMYUH B BUAE TaOnui U TpaduKoB, AeiaTh
BBIBOJIBI 110 PE3YNIbTATAM HUCCIIETOBAHUS

MII
1.2.1-1.2.7

I'NA-7

11.12

Cobmoate mpaBmiia 0€30MacHOrO TpyAa IpH
MIPOBEJICHUU HCCJIENOBAaHUN B paMKax ydeOHOro

MII
3.1,3.2

I'NA-7




IKCIEPUMEHTA, y4eOHO-MCCIIeI0BATEIIbCKOM
U MIPOCKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEpPUTENbHBIX YCTPOWCTB M J1abOpAaTOPHOTO
000pyI0OBaHUS

11.13 Pemate pacuyé€THbple 3a7a4d C SIBHO 3aJaHHOU MII I'MA-5
¢usnveckoit Monenpto, wucnons3ys ¢usuueckue | 1.1.1-1.1.5
3aKOHBI ¥ IPUHIIMITBI; HA OCHOBE aHAJIM3a yCIOBUS
3a/1au¥ BBIOMPATh PU3NICCKYIO MOJCIH, BBIICIATH
¢u3nyeckue BETMYMHBI W (POPMYIBI, HEOOXO-
IAMBIE JUIsi €€ pENEHUs, IPOBOIUTH PACUYETHI
Y OLIEHUBATh PEATBHOCThH IOJIyYCHHOTO 3HAYCHHS
(hU3UYECKON BETUUMHBI
11.14 Pemrare kayecTBEHHBIE 3aJayu: BBICTPANUBATH MII 'MA-6
JIOTUYECKH HENPOTUBOPEUYUBYIO LIeNouky paccyxk- | 1.1.1-1.1.5
JICHUN C OMOPOW HAa M3Y4YEHHBIE 3aKOHBI, 3aKOHO-
MEPHOCTH U (PU3UUECKHUE SIBICHHSI
11.15 Hcnonb3oBath mnpu pemieHuu YydeOHBIX 3ajaad MII 'MA-9
COBpEMEHHbIC HHpOpPMaIMOHHbIe TexHojoruu ais | 1.3.1-1.3.5,
MOWCKA,  CTPYKTYPHPOBAHHS,  HMHTEPIPETAIHN 2.1
U TIpeJICTaBIeHNs] yueOHOM M Hay4YHO-TIOMyJISIPHOM
nHGOpPMAIINH, TTOJYYCHHON W3 Pa3MYHbIX HCTOY-
HUKOB; KPUTUYECKH AHAITHM3HPOBATH IMOIydaeMYyIO
nH(pOpMaITUIO
11.16 00BACHITH TIPUHITUTIBI IEHCTBUSA MaIlIiH, MIT T'A-6
MPUOOPOB M TEXHHYECKUX YCTpoicTB; pasznudyarh | 1.1.1-1.1.5,
yCIIOBHS WX 0E€30MacHOTO HCIOJb30BaHHS B 1.3
HOBCEIHEBHOM KU3HU
11.17 [IpuBoUTH TIpUMEpPHI BKJIaJa POCCUUCKHX U 3a- MIT I'MA-9
pYOEKHBIX Yu€HBIX-Pu3uKOB B paszpuTtHe Hayku, | 1.3.1-1.3.5,
B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHUPA, 2.1
B Pa3BUTHE TEXHUKU U TEXHOJIOTUH
11.18 Hcnons3oBath TeOpeTHUECKHE 3HAHUSA O (U3HUKE MIT I'MA-8
B IOBCEIHEBHOW XW3HU Ui oOecmeueHus Oeso- | 1.2.1-1.2.7
NacHOCTU Tpu oOpalleHuu ¢ mpubopaMu M Tex-
HUYECKHUMH  YCTPOMCTBaMH, JJs COXpaHEHUs
3I0pOBbSI M COOJIOACHHUS HOPM SKOJOTHYECKOIO
MOBEJICHUS B OKPY)KAIOIIeH cpeJie
11.19 PaGorath B rpymnme ¢ BBIIOJHEHHEM Pa3IHUHBIX MIT —
COLIMANBHBIX pOJIed, TUIaHUupoBaTh padboty rpymmsl, | 2.1.1-2.1.3,
paLMOHAIBHO PACHpeNeNiATh O0S3aHHOCTH U IUIa- 2.2

HUPOBATh JIEATENLHOCTh B HECTaHJAPTHBIX CHUTYya-
USX, aJCKBAaTHO OIEHMBATh BKIAJ KaXKIOTO U3
YYaCTHHMKOB TPYIINBI B PEIIeHHE paccMaTpUBaeMon
poOIeMbI
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Paznen 2. Hepeqeﬂb pacnpeue.ﬂéﬂﬂmx Mo KJIaccaM IPOBEPHAECMBIX JJIEMEHTOB COACPKAaHUSA

IIPOTrpaMMBbI

no PU3UKE (6a30Bblii ypoBeHb)

B tabnumax 4-5 npuBeneHbl COCTaBIEHHBIE HA OCHOBE (heiepalibHON 00pa3oBaTeIbHON
cpenHero obOmero oOpaszoBaHus 1Mo (Qu3uke (0a30BBIA ypOBEHB) MEPEUYHU

paCHpe[[eJIéHHI)IX 110 KJ1acCaM IMPOBEPACMBIX 3JICMCHTOB COACPIKAHUA.

10 knace
Tabnuya 4
Kon Kon IIpoBepsiemble 3JIeMeHTHI COJleP:KAHUSA
pa3- |nmpoBeps-
Aena | eMoro
3JieMeHTa
1 OU3UHKA H METO/Ibl HAYYHOI' O I1O3HAHUA
11 ®usnka — Hayka o0 npupoie. Haydnsle METOABI NMO3HAHUS OKPYKAOLIETO
mupa. Ponb skcrepuMeHTa W TEOPHUM B MpoLiecce MO3HAHMS MPUPOIBI.
DKCIIEpUMEHT B (PU3HKE
1.2 MonenupoBanue pu3nUeckux SBJICHUN M IpoleccoB. HaydyHble runmoTessl.
®dusndeckue 3aKOHbI W TEOPHH. [ 'paHUIBI TPUMEHUMOCTH (PU3MUECKHX
3aKOHOB. [IpyHIUIT COOTBETCTBUS
2 MEXAHHUKA
2.1 KMHEMATHUKA
2.1.1 | Mexaunueckoe asmkeHne. OTHOCUTEIFHOCTh MEXaHUYECKOTO IBUKEHU.
Cucrema orcuéra. Tpaekrtopus
2.1.2 | IlepemenieHne, CKOPOCTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTB)
U YyCKOpEHHe MaTepuaibHOW TOYKH, UX MPOEKIMH HAa OCH CHCTEMBI KOOp-
nuHat. Clo)KeHue NMepeMeNieHud U CI0)KEHUE CKOPOCTEN
2.1.3 | PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsIMOJWHEHHOE aBwkeHue. I'paduxu
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHMsI, IMyTH M TepeMelICHHs
MaTepuaIbHOU TOYKU OT BpEMEHU
2.1.4 | CpoboaHoOE majieHne. Y CKOpeHHue CBOOOTHOTO TTaACHHS
2.1.5 | KpuBonuHeliHoe aABmxkeHUE. PaBHOMEpHOE MBMIKEHHE MAaTepUATbHOM TOY-
KA T0 OKPYXHOCTHU. YTJOBas CKOpPOCTb, JIMHEHHas ckopocTh. Ilepuon
u yactorta. l{enTpocTpeMuTenbHOE YCKOpPEHHE
2.1.6 | Texnuueckue ycmpoiicmea: CUUAOMETp, ABWKEHUE CHAPSIOB, IICMHbBIC
U PEMEHHBIE MepeIadn
2.1.7 | Ilpakxmuueckue pabomsei. V3mMepeHne MrHoBeHHOH ckopoctu. Hccieno-
BaHUE COOTHOIICHUS MEXAY MyTAMU, TPOUICHHBIMHU TEJIOM 3a MOCIeI0Ba-
TeJbHBIC PaBHbIEC IPOMEKYTKHU BPEMEHHU MPU PABHOYCKOPEHHOM JBMKEHUU
C HaYaJIbHOU CKOPOCTHIO, PABHOMN HYIIIO
2.2 JMHAMUKA
2.2.1 | lIpunuun otHocutensHocTH ['anmunes. Ilepsbiif 3akoH Hbrotona. Wuep-
1[UAJIbHBIE CUCTEMBI OTCUETA
2.2.2 | Macca tena. Cuna. [TpuHIIUT Cynepno3uimu Cuil
2.2.3 | Bropoii 3akon Herotona ans marepuansHoit Touku B MCO. Tperuit 3akoH
HproToHna a1 MarepuaibHbIX TOUEK
2.2.4 | 3akoH BcemupHOTO Tsirotenus. Cuna Tspkectu. [lepBast kocMuueckas CKO-
poctb. Bec Tena
2.2.5 | Cuna ynpyroctu. 3akoH ['yka
2.2.6 | Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHUS! CKOJNBXKEHHUS U CUJIAa TPEHHS

IIOKO. KOB(i)(i)I/IL[I/ICHT TPCHUA. Cuna COIIPOTUBJICHUSA TIPU ABUKCHUU TCJIa
B XKMJKOCTH HUJIK ra3c
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2.2.7

ITocTynarenpHOE M BpalaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPIOTO Tella

2.2.8 | MoMeHT cuibl OTHOCHUTEIBHO OcH BpamieHws. [lnedo cuibl. YciaoBus
paBHoBecus TBEpaoro tena B MICO

2.2.9 | Texnuueckue ycmpoticmea. TOIIIWIHAKKH, JBHKEHHE HCKYCCTBEHHBIX
CIIyTHHKOB

2.2.10 | Ilpakmuueckue pabomsi. VI3ydeHue IBWKEHHs OpycKa IO HAKJIOHHOW
TUTOCKOCTH TIOJT ICWCTBHEM HECKOJIBKUX cuil. MccnenoBanne 3aBUCUMOCTH
CHJI YIIPYTOCTH, BOSHUKAIONIUX B 1e(POPMHUPYEMOid IPY)KHHE U PE3UHOBOM
oOpasnie, OoT BenMuuHbl WX jAepopmanuu. McciemoBanue ycrmoBuid
paBHOBecCHs TBEPAOTO TeJa, UMEIOIIETO OCh BPAIlCHUS

2.3 3AKOHbBI COXPAHEHUM A B MEXAHUKE

2.3.1 | Ummynbc MaTepraabHOW TOYKH, CHCTEMBI MaTepHAIbHBIX TO4eK. VIMIyibe
CHJIBI M I3MEHEHHUE UMITYJIbCa Tella

2.3.2 | 3axoH coxpanenus nmnynbca B MCO. PeaktuBHOE IBIKEHHE

2.3.3 | Pabora cuisl

2.3.4 | MomHOCTb CHITBI

2.3.5 | Kunernueckasi SHEprusi MaTepUaNIbHOW TOYKH. TeopemMa 0 KHHETHYECKOH
SHEPTHUU

2.3.6 | [loteHmmaneHas sHeprus. [loTeHIManpHasE SHEPTHUS YHPYro aehopMu-
poBaHHOM NpYXuHBL. [loTeHIManbHast SHEPTHUs Tella BOJM3H MMOBEPXHOCTH
3emun

2.3.7 | CBs3p pabOTBI HEMOTEHIIMATBHBIX CHUJI C HW3MEHEHHEM MEXaHHYECKOU
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPAaHEHMsI MEXaHUYECKOH 3HEPruu

2.3.8 | Yopyrue u HEynpyrue CTOJIKHOBECHUS

2.3.9 | Texnuueckue ycmpoiicmea: IBUKEHUE DPAKET, BOJOMET, KOINeEp, MPYXKHH-
HBII TUCTOJIET

2.3.10 | IIlpaxmuueckue pabomwi. VI3yueHue CBsI3U CKOPOCTEH TeJI MPH HEYIPYTroM
ynape. HccienoBanue cBsizu pabOThl CUIIBI ¢ U3MEHEHHEM MEXaHUYECKOMH
SHEpPIuy Telna

3 MOJIEKYJIAPHAA ®U3UKA H TEPMO/JUHAMHUKA
3.1 OCHOBbBI MKT

3.1.1 | OcHOBHBIE MOJIO)KEHUSI MOJIEKYJIAPHO-KHHETUYECKOW Teopuu. BbpoyHOB-
ckoe aswxkenue. Juddysusa. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS Yac-
THI] BELIECTBA

3.1.2 | Moaenu CTpoeHHUs Ta30B, XHUIAKOCTEH M TBEPABIX Ted U OOBICHCHHE
CBOICTB BeIIECTBA HA OCHOBE ATUX MOJENeH

3.1.3 | Macca mousiekyn. KonnuectBo BemectBa. [locrosiHHas ABoraipo

3.1.4 | TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Ilenbcus

3.1.5 | Mogenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETH-
YEeCKOM TEeOpUH MJICAJIbHOTO Ia3a

3.1.6 | AGcomtoTHas Temmeparypa Kak Mepa CpelHel KHHETHYeCKOH »Hepruu
TEIJIOBOTO JABM)KEHMSI YaCTHUII raza

3.1.7 | YpaBuenue Knaneiipona — Menneneena. 3akoH lanpToHa

3.1.8 | I'a3oBble 3akoHBL. M3omporieccsl B UAEAIBHOM T'a3e C MOCTOSHHBIM KOJIH-
4eCTBOM BeleCTBA: U30TE€pPMa, H30X0pa, n3obapa

3.1.9 | Texuuuecxue ycmpotiicmea: TepMOMETp, OapoMeTp

3.1.10 | IIpakmuueckue pabomul. VI3MepeHre Macchl BO3/1yxa B KJIaCCHOW KOMHaTe.

HccnegoBanue 3aBUCHMOCTH MCXKIAY HnapaMeTpaMu COCTOSAHUA PaA3PCIKCH-
HOro rasa
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3.2

OCHOBbI TEPMOJIMMHAMUWKIN

3.2.1 | Tepmoaunamuueckasi cuicreMa. BHYTpeHHsIsI SHEprust TEpMOIMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ N3MECHEHUS
3.2.2 | KonuuecTBO TeIuioThl M paboTa. BHYTpeHHssE SHEPrust OJHOATOMHOTO
WJICUTBHOTO ra3a
3.2.3 | Bumel Teruonepenayd: TEIUIONPOBOJHOCTh, KOHBEKIUS, W3IIydCHHUE.
Tenno€MkoCcTh Tesa. YaenbHas TEIUIOEMKOCTH BemiecTBa. Pacyér konwm-
YecTBa TEIIOTHI IPH TeIIonepeaade
3.2.4 | IlepBblii 3aKOH TEpMOJMHAMHKH. [IprMeHEHHe MepBOro 3aKoHA TEepMO-
JMHAMUKHU K U30TIPOLIECCaM
3.2.5 | TeroBble MammHbBL. [IpUHIATEI JAeHCTBUS TEIIOBBIX MammuH. [IpeoOpa-
30BaHMs dHEpruu B TerioBbix MamnHax. KIIJ[ tennoBoi mammuel. [{ukn
Kapno u ero KIIJI
3.2.6 | Bropoii 3akoH TepmoauHaMukn. HeoOpaTMMOCTh TIPOIECCOB B MPHPOJIC.
TemioBble nBUTraTenu. JKOJIOTHYECKUE MPOOIEMBbI TEMJIOIHEPTETUKH
3.2.7 | Texnuueckue ycmpoticmea: JIBUTATeIh BHYTPEHHETO CrOpaHUs, OBITOBOMN
XOJIOTWIBHUK, KOHJIUITHOHEP
3.2.8 | Illpakxmuueckue pabomul. I3MepeHne yaenbHOU TEITOEMKOCTH
3.3 ATPETATHBIE COCTOSHNMS BEILIECBA. ®A30BBIE ITEPEXO/IbI
3.3.1 | ITapooOpazoBanue W KoHJeHcanus. VcmapeHne W KumeHue. Y nenpHas Te-
TUI0Ta TapooOpa3zoBaHusl. 3aBUCHMOCTB TEMITEPATyPhl KUIIEHUSI OT JaBJICHUS
3.3.2 | AGcoJiroTHasl 1 OTHOCUTEbHAS BIIAXKHOCTH BO3ayxa. HacklmeHHbIi nap
3.3.3 | Teépmoe Ttemo. Kpucrammmueckue u amopdrbie Tena. AHH3OTPOIHUS
CBOMCTB KpucTauioB. Kuakue kpuctaiiabl. COBpEMEHHBIE MaTEpUATIbI
3.3.4 | [InaBneHue u KpucTayUIU3aIuUs. Y AeIbHAS TEIUIOTA TUIABJICHHS
3.3.5 | YpaBuenue TemnoBoro 6amaHca
3.3.6 | Texuuueckue ycmpoticmea: TUTPOMETP W TICUXPOMETp, KaJOPUMETP,
TEXHOJIOTUHM TMOJIyYEHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE
HAaHOMATEPHAaJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 | IIpaxmuueckue pabomwi. 3MepeHne BIAKHOCTH BO3TyXa
4 JIEKTPO/THHAMHUKA
4.1 OJIEKTPOCTATHUKA
4.1.1 | DnekTpuzanus Te. DIEKTpUIeCcKuid 3apsi. /[Ba Bua 3JEeKTpUYECKUX 3apsi 0B
4.1.2 | IlpoBOAHUKH, TUDTIEKTPUKH U MOJIYIPOBOJIHUKH
4.1.3 | 3akoH coXpaHEHUs AIEKTPUUECKOro 3apsaa
4.1.4 | BzaumogeiictBue 3apsaoB. 3akoH Kynona
4.1.5 | Dnexrpuyeckoe mnoje. Hampsox€HHOCTh anekTpuyeckoro mois. [IpuHimn
cynepno3uiuu. JInHuu HanpspKEHHOCTH SJICKTPUUYECKOTO OIS
4.1.6 | PabGoTa cui 3IeKTpOCTATHYECKOrO NoJisi. Pa3HOCTh MOTEHINAIOB
4.1.7 | IlpoBOHUKH W NUAJNEKTPUKHU B TIOCTOSIHHOM DJEKTpuyeckoMm mose. Jlu-
ANIeKTpUYecKasi MPOHUIIAEMOCTh
4.1.8 | Dnekrpoémkoctb. KonzaeHcarop. DIeKTpOEMKOCTb IUIOCKOTO KOHJEH-
catopa. DHeprus 3apsLKeHHOT0 KOHJIGHCATopa
4.1.9 | Texuuueckue ycmpoticmea: 3MEKTPOCKOI, SIEKTPOMETP, dIEKTPOCTaTHUEC-
Kas 3allliTa, 3a3eMIIEHHE OHIIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC,
CTPYMHBIN IPUHTED
4.1.10 | Ilpaxmuuecxue pabomsi. U3mMepeHue 3MeKTpoEMKOCTH KOHACHCATOpa
4.2 ITOCTOSHHBIN DJIEKTPUYECKUU TOK. TOKU B PA3JIMYHBIX CPEJIAX
4.2.1 | YcnoBus CynieCTBOBaHUS MOCTOSIHHOTO AJIEKTPUYECKOTO ToKa. MICTOUHMKH
toka. Cuiia Toka. [1oCTOsIHHBIN TOK
4.2.2 | Hanpspkenue. 3akoH Oma [yt ydacTKa Henu
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4.2.3

QHGKTPI/I‘-IGCKOG COIIPOTUBJICHHUC. YaenpHOE COIMMPOTHBJICHUC BCIICCTBA

4.2.4 | TlocnenoBarenbHOE, NapaJJIeIbHOE, CMEIIAHHOE COCJMHEHUE MPOBOIHUKOB
4.2.5 | Pabota anekrpuueckoro Toka. 3akoH /xoynsa — Jlenna
4.2.6 | MomHOCTB IEKTPHUECKOTO TOKA
427 | BJAC u BHyYTpeHHEE CONPOTHBICHHWE HCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIEKTPUUECKOU LIEeTIH
4.2.8 | DnekTpoHHas MPOBOJAUMOCTH TBEPABIX METAIOB. 3aBUCHMOCTH COIPO-
TUBJICHUSI METAJIOB OT Temrneparypsl. CBEpXIpOBOIUMOCTh
4.2.9 | Dnekrpuueckuii TOK B Bakyyme. CBOICTBA AIIEKTPOHHBIX MYYKOB
4.2.10 | IMonynpoBogaunku. COOCTBEHHAss M NPHUMECHAs MPOBOIUMOCTH TOJIYIPO-
BoAHMUKOB. CBoMicTBa P-N mepexoa. [ToynmpoBoJHUKOBBIE TPUOOPHI
4.2.11 | DNeKTpUUYECKHI TOK B IJIEKTPOIUTAX. DJIEKTPOIUTUUECKAST JTUCCOLUAIINS.
DIIEKTPOIN3
4.2.12 | Dnexktpuyeckuii TOK B ra3ax. CaMOCTOSTENFHBI W HECAMOCTOSTEIBHBIN
pa3psan. Pasnuusbie TIBI caMOCTOSTENBHOTO paspsaa. Moisnus. [lmazma
4.2.13 | Texnuueckue ycmpoiicmea: aMIIEPMETpP, BOJBTMETP, PEOCTaT, UCTOYHUKU
TOKa, DJIEKTPOHArPEeBaTEIbHBIC MPHUOOPHI, DIEKTPOOCBETHTEIBHBIE MPHU-
OOpBI, TEPMOMETP COTIPOTHUBIICHUS, BAKYYMHBIH IHOJI, TEPMHUCTOPHI U (o-
TOPE3UCTOPEI, MOJTYITPOBOJTHUKOBBIN JINOJI, TAIbBAHUKA
4.2.14 | Ilpaxmuueckue pabomsi. I3ydeHHE CMEIIIAHHOTO COCTMHEHUS PE3UCTOPOB.
N3smepenne D3/]C ncTOYHMKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.
Hab6mronenue anekrponusa
11 knace
Tabnuya 5
Kon Kon IIpoBepsieMbie 3JIeMEHTHI COIEPKAHUS
pa3- | mnpose-
Aesia | psieMoro
3J1eMeHTa
4 SJIEKTPO/THHAMHKA
4.3 MATHUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA A MUHAYKIWA
4.3.1 | IlocTosiHHBIE MarHUThl. B3auMoaelCcTBIE NOCTOSIHHBIX MArHUTOB
4.3.2 | MarautHoe moje. Bekrop MarHuTHOW wuHAYKHWHU. I[lpuHIUMD cymnep-
no3uuuu. JIMHUM MarHuTHOM uHAYKIMM. KapThHa JMHMI MarHUTHOM
MHYKIIMY [0JIS IOCTOSIHHBIX MAarHUTOB
4.3.3 | MaruuTHOe 1oJie NMpoBOJHUKA ¢ TOKOM. KapTuHa JIMHUI NOJS JJIMHHOTO
IOpPSMOTO MPOBOJAHHMKA U 3aMKHYTOTO KOJIBLIEBOI'O ITPOBOJIHUKA, KaTYIIKH
¢ TokoM. OnbIT DpcTena. BzaumoaeiicTBrue NpoBOHUKOB C TOKOM
4.3.4 | Cuna Amnepa, e€ MOJy/b M HallpaBJICHUE
4.3.5 | Cuna JlopeHua, e€ MOIy/b M HampaBieHue. J[BrKeHue 3apspkeHHOW vac-
THUIIB B OJJHOPOJAHOM MarHuTHOM nose. Pabota cuinsl Jlopenna
4.3.6 | SIBneHue HNEKTPOMArHUTHOM WHIAYKIIUU
4.3.7 | IloToK BeKTOpa MarHUTHOM MHIYKIIUU
4.3.8 | OJC unaykuuu. 3aK0H 3JIeKTpoMarHuTHOW uHAykinu Papajaes
4.3.9 | BuxpeBoe anekrpuueckoe mnoise. D/1C MHIAYKIUU B MPOBOJHMKE, JABHXKY-
1IeMcsl NOCTYNaTeIbHO B OJTHOPOJHOM MarHUTHOM TOJIe
4.3.10 | IpaBuno Jlenna
4.3.11 | UnayktuBHOCTh. SBnenue camounaykimu. D/1C caMOMHIyKIIMK
4.3.12 | DHeprust MarHUTHOTO M0JIsI KATYIIKH C TOKOM
4.3.13 | Texnuueckue ycmpoticmea. TIOCTOSHHbIE MarHWTBHI, JIEKTPOMArHUTHI, 3Jie-

KTPOABUT'ATCJIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUILl, MHAYKIIMOHHAA IICYb
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4.3.14

Ipakmuyeckue pabomvl. VI3yueHre MarHUTHOTO TOJSI KATYIIKH C TOKOM.
HccnenoBanue neicTBUs NOCTOSIHHOTO MarHuTa Ha paMKy ¢ TokoMm. Hccie-
JOBAHUC ABJICHUA BHCKTPOMaFHHTHOﬁ WHIAYKIIUHN

&) KOJIEBAHHA H BOJIHbI
5.1 MEXAHUWYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
5.1.1 | KonebarenbHas cuctema. CBoOomHBIC KoJieOaHus. ['apMoHWYECKUe KoJie-
6anus. [lepron, yacrora, aMmmmryaa u aza KouedaHui
5.1.2 | llpyxuHHubIl MasTHUK. MaTeMaTH4ecKuii MasiTHUK
5.1.3 | YpaBHeHHE TapMOHHMYECKUX KoJjieOaHuii. KuHemaTmdeckoe W JWHAMU-
YeCKOe OMMCaHNe KOJICOATEIIbHOTO JABIKEHHS
5.1.4 | IlpeBpaiieHrie dHEPrUM MpPU TAPMOHHUECKHX KoJieOaHusX. CBsA3b aMILIU-
Tyabl KOJICOAHWN WCXOTHOW BEJMYMHBI C aMIUIMTYyIaMu KoyieOaHuU eé
CKOPOCTH M YCKOPEHUS
5.1.5 | Bemnyxaennole kosiebanus. Pe3onanc. PezonHaHcHas kpuBas. ABTOKoOJIE-
Oanus
5.1.6 CB0OOHBIE JIEKTPOMArHUTHBIE KOJIEOAHUS B MICAIHPHOM KOJI€OaTeThHOM
KOHTYype. AHAJIOTHS MEX/ly MEXaHUYECKHUMHU U JIEKTPOMArHUTHBIMH KOJie-
6anusmu. @opmyna Tomcona
5.1.7 | 3aKOH COXpaHEHHS YHEPTUU B UJCAUTHHOM K0JIEOATEIIbHOM KOHTYPE
5.1.8 | BeiHyXIIeHHBIE 2JIEKTPOMAarHUTHBIE KoJieOanus. Pesonanc
5.1.9 | [lepemennsiit Tok. CHHYCOMIABLHBINA MTEPEMEHHBIH TOK. MOIIHOCTh Tiepe-
MEHHOTO TOKa. AMIUTUTYAHOE U JIEHCTBYIOIEeE 3HAUeHHUE CHJIbI TOKA U Ha-
MPSHKEHUS
5.1.10 | Tpauchopmarop. IIpom3BoacTBO, Tepedaadya W TOTPEOJICHHE DIICKTPH-
YECKOU SHEPTUHN
5.1.11 | Texnuueckue ycmpoticmea. cericMorpad, SICKTPHUUYECKHI 3BOHOK, JTMHUHU
aNeKTponepeaay
5.1.12 | Ilpakmuueckue pabomoei. VicciemoBaHwe 3aBUCHUMOCTH TIEPHOJIA MajbIX
KoJie0aHul rpy3a Ha HUTH OT JJIMHBI HUTH U Macchl rpy3a. MccnenoBanue
NEPEMEHHOTO TOKa B ILENU M3 MOCIEIOBATEIbHO COCAMHEHHBIX KOHJIEH-
caTtopa, KaTyIIK{ ¥ pe3ncTopa
5.2 MEXAHUWYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHbBI
5.2.1 | Mexanuyeckue BOJHBI, ycinoBusi pacmpoctpaneHusi. Ilepuon. CkopocTb
pacrpoCcTpaHeHus U JUTHHA BOJIHBI. [lonepeyHbie U mpoI0IbHbBIE BOJIHBI
5.2.2 | UaTepdepennms u audpakiius MEXaHUISCKUX BOJIH
5.2.3 | 3Byk. CkopocTb 3ByKa. I'pomKkocTh 3Byka. Beicota ToHa. TemOp 3Byka
5.2.4 | DNEeKTpOMarHUTHBIE BOJIHBI. YCIOBHUS U3IY4YEHHUS AJIEKTPOMArHUTHBIX
BOJIH. B3auMHas opueHTanusi BeKTOopoB E, B u v B 31eKTpoMarHUTHOM
BOJIHE B BaKyyMe
5.2.5 | CpoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPETOMIIEHHUE, MOJSPU-
3anus, tudpakuus, nHTepdepennus. CKopocTh 3JeKTPOMArHUTHBIX BOJIH
5.2.6 | lllkana sneKTpOMarHUTHHIX BOJH. [IpriMeHeHne 3IeKTPOMArHUTHBIX BOJH
B TEXHUKE U ObITY
5.2.7 | IlpuHUMIIBI paiuOCBs3U U TeleBUAeHUA. Pamuonokarus. DIeKTpOMarHuT-
HO€ 3arpsi3HEHUE OKPYXKAIOUIEH Cpebl
5.2.8 | Texnuueckue ycmpoticmeéa: My3bIKaJbHble HHCTPYMEHTBI, YIbTPa3BYKOBas
JIMAarHOCTHKA B TEXHUKE U METUIIMHE, paaap, paIuolnpuEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun
5.3 OIITHUKA
5.3.1 | [IpsmonuHelHOe pacHpoCcTpaHEHUE CBeTa B OJHOPOJIHOU cpene. Jlyu

CB€Ta
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5.3.2

Otpaxkenue cBera. 3akoHbl OTpakeHUs cBeTa. [locTpoeHue musoOpaxeHHil B
TJIOCKOM 3€pKaJie

5.3.3 | Ilpenomiienne cBeTa. 3aKOHBI TPETOMIICHHS CBETAa. AOCOJIIOTHBIN MOKa3aTeib
PETOMIICHHUS
5.3.4 | [lomHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIi yrojl MOJHOTO BHYTPEHHETO
OTpaKEHUS
5.3.5 | Aucnepcus ceera. CinoxkHbIA cocTaB 6enoro cera. LBer
5.3.6 | Cobuparomue u pacceuBaronirie JuH3bl. ToHKas nuH3a. DOKycHOE pac-
CTOSIHME M ONTHYECKas Cujia TOHKOW JuH3bL [locTpoeHne n300pakeHuit
B cOOMpaloIMX M pacceuBaroUMX JuH3ax. Dopmynaa TOHKOM JIMH3BL.
VYBennueHue, 1aBaeMoe THH30M
5.3.7 | IIpenenbl IPUMEHUMOCTH T€OMETPHYECKON ONITHKA
5.3.8 | UnTepdepennus cBera. KorepeHTHbIC UCTOYHUKHU. Y CIIOBHS HAOIIOICHUS
MaKCUMyMOB W MHHHUMYMOB B HMHTEP(EPEHIMOHHOW KapTHHE OT MIBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB
5.3.9 | Iudpakuus ceera. JudpaknmonHas pemérka. YCIOBUE HAOIIOICHUS
TJIABHBIX MaKCHUMYMOB TPH TaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha JIU-
(paKIMOHHYIO PEIIETKY
5.3.10 | IMonspuzamus cBeta
5.3.11 | Texnuueckue ycmpoticmea.: 09Ky, dyna, (hoToanmapar, MpoeKIIMOHHBIN ar-
nmapaTt, MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, AW(paKIHOHHAS pe-
IIETKA, MOJISIPOU T
5.3.12 | Ilpakmuueckue pabomwl. W3mepeHuwe mokazarens mpenomieHus. Hc-
CJIeIOBaHKME CBOMCTB M300pakeHMI B JmH3aX. HaOmrogeHue mucnepcuu
CBeTa
6 JJIEMEHTAI CTO
6.1 [TocTynarel TeOpUM OTHOCUTEIHHOCTU: UHBAPUAHTHOCTh MOJYJSI CKOPOCTH
CBETA B BaKyyMe, IPUHIINI OTHOCUTEIBHOCTH DWHINTENHHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHM U COKpa-
HICHHUE JUTUHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBs3b MacChl C SHEPTHEH W UMITYJILCOM CBOOOIHOW YaCTHIBL. DHEPrus
MOKOSI CBOOOTHOM YaCTUIIBI
7 KBAHTOBAA ®H3UKA
7.1 DJIEMEHTBI KBAHTOBOU OIITUKU
7.1.1 | ®ortonsl. @opmyna Ilmanka cBs3u sHeprud (POTOHA C €ro 4YacTOTOM.
DHeprus U uMnynbc GoToHa
7.1.2 | OtkpoiTue u uccnenoanue porospdexra. Onpitel A.I'. CToneroBa. 3ako-
HbI hoTordhdekTa
7.1.3 | YpaBHenue OiiHmrelHa 1 oTtorddexra. «KpacHas rpanuna» ¢orto-
spdexTa
7.1.4 | JlaBnenue cBeta. OnbiTel [1.H. JIeGeneBa
7.1.5 | Xummndeckoe AeiicTBHE CBETa
7.1.6 | Texnuueckue ycmpoucmea: (GOTO3IEMEHT, (HOTOJATUMK, COJTHEUHast Oara-
pest, CBETOJMO
7.2 CTPOEHUE ATOMA
7.2.1 | Mogens aroma Tomcona. OnbITsl Pesepdopaa no nccieaoBaHuio CTpoeHust
atoma. [Imanerapnast Moens aToMa
7.2.2 | Ilocrynarel bopa. U3nydyenue u norjomieHrne poTOHOB MpHU MEPexoae aTo-

Ma ¢ OJIHOTO YPOBHS 3HEpPIruM Ha Apyroi. Buael cnexkrpoB. CnekTp ypoB-
HEW DHEPIUM aTOMa BOJOPOAA
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7.2.3

BonnoBeie cBoiicTBa uwactuu. Bosnbl ae bpoisi. KopryckynsapHo-Boi-
HOBOH ayanu3Mm. [{udpakius 31eKTpOHOB Ha KpUCTaJIaX

7.2.4 | CioHTaHHOE U BBIHYXKJCHHOE M3JIydeHHE. Y CTPOICTBO M MPUHIIUI PaOOTHI
nasepa
7.2.5 | Texnuueckue ycmpoticmea. CICKTPAIBHBIA aHAM3 (CIIEKTPOCKOIT), Ja3ep,
KBaHTOBBII KOMIIBIOTEP
7.2.6 | I[lpakmuyeckue pabomol. HabmroneHne TMHEHYATOrO CIIEKTpa
7.3 ATOMHOE AJIPO
7.3.1 | Meropl HaOJIIOJCHUS U PErUCTPAIIIH YIEMEHTAPHBIX YaCTHII
7.3.2 | OtkpeiTie paguoaktuBHOCTH. OmbiTel Pesepdopma mo ompenencHuo co-
CTaBa paJMOaKTUBHOro u3nmydeHus. CoiicTBa anbga-, Oeta-, raMma-u3iy-
yeHUs. BnusHue paaroakTUBHOCTH Ha JKUBbIE OPTaHU3MBI
7.3.3 | OTkpeITHE TIpOTOHA M HelTpoHa. HyknonHas monens siipa ['elizenOepra —
WBanenko. 3apsn siapa. MaccoBoe unciio siapa. M30Tomsl
7.3.4 | Anbda-pacian. DneKTpOHHBIN U MO3UTPOHHBIN Oera-pacmaa. ['amma-uzmy-
yeHue. 3aKOH paJMOaKTUBHOTO pacraja
7.3.5 | DHeprus cBs3M HYKJIOHOB B sizipe. Snepubie cuutbl. [ledekt macchl siipa
7.3.6 | SnepHble peakiuu. [leneHne U CHHTES siIep
7.3.7 | Slnepuwrii peaktop. TepmosiepHslii cuHTe3. [IpoOIEMBI M MEPCIICKTHUBBI
AJIEPHOM YPHEPrETUKU. DKOJIOTMYECKUE ACIIEKTHI SIAEPHON SHEPTETUKHU
7.3.8 | DnemenTtapueie vacTHIBl. OTKpbITHE TMO3UTpoHA. DyHIAMEHTaIbHBIE
B3aUMOJEHCTBUA
7.3.9 | Texnuuecxue ycmpoiicmea: n03UMETp, Kamepa BuiabcoHa, sIepHBIA peak-
TOP, aTOMHast bombOa
7.3.10 | Ilpakmuueckue pabomwi. ViccnemoBaHwe TPEKOB dYacTHUI] (IO TOTOBBIM
dhoTtorpadusim)
8 JIEMEHTBI ACTPO®PU3IUKH
8.1 Bun 3Bé3nHoro nHeba. CozBes3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUIMMOE
JIBYDKEHUE
8.2 Conneunas cucrema. [lnaneTrsl 3eMHON rpynmnbl. [IMaHeThI-TUTaHTBI U UX
CILYTHHMKH, KapJIMKOBBIE I1aHeThl. Masible Tesia COTHEUYHON CHUCTEMBI
8.3 Comnre, hotochepa u armochepa. ConHevuHast aKTUBHOCTh
8.4 Uctounuk sHeprum ConHua u 3BE31. BHyrpennee crtpoenue ComHia.
Ycnosue paBHoBecus B Connue. Temneparypa B uenrpe Comnnua. Ilepenoc
sHepruu u3 1enTpa Connua. CoHeYHble HEUTPUHO
8.5 3BE&3/1bl, UX OCHOBHBIE XapaKTEPUCTHKM: Macca, CBETUMOCTb, PaJUyC, TeM-
neparypa, MX B3aUMOCBs3b. JlpuarpamMma «CHEKTpalIbHBIA KJIacC — CBETH-
MOCTb». 3BE37bl TIJIABHOM IOCIIEOBATENBHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTB» sl 3BE3]] ITTABHOM MOCIIEA0BATEIbHOCTH
8.6  |BHyrpenHee ctpoeHue 3BE31. CoBpeMEHHBbIE IPEICTABICHUS O MPOUCXOXK-
JeHun 1 3osrotny CoutHIa M 3BE311. OTanbl )KU3HU 3BE3]
8.7 Mneunslii Ilyre — Hama ['anmaktuka. CnmpanbHas cTpykTypa [ amakTukwy,
pacnpeneneHue 3B€3x, raza u nouid. llonoxkenne n nBmkenue CoiHia
B ['anaxtuke. [1nockas u cepudeckas noacucremsl I amakTuku
8.8 Tunel ranaktuk. Panuoranaktuku v kBaszapel. UEpHbIE IBIPBI B AApax ra-
JAKTHK
8.9 Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O6na. PazOeranue ranmak-
TUK. Bo3pact u paguyc Bcenennoi, teopust bosbmoro B3psiBa. Moaeins
«ropsiuei Beenennoin». PenukroBoe usityueHnue
8.10 | Macmrabnas ctpykTypa Beenennoii. MeraranakTuka
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