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Pabouas nporpamma paspaborana Ha OCHOBE CIEAYIOIHX HOPMAaTHBHBIX JOKYMEHTOB:

-  @enepanbHOrO TOCYAAPCTBEHHOTO 00pa3oBaTeNBHOrO CTaHjgapra cpeaHero obmero
obpa3oBanus, yTBEpAJIEHHOTO pHKa3oM MuHucTepeTBa obpasoBanns U Hayku PO ot 17 mas 2012 1.
Ne 413 (B pea. npukaza Mununcrepersa npoceentenus PO ot 02.02.2025 r. N 93),

- OenepanbHOif OCHOBHOH mnporpaMmel cpeasero ofmero o0pa3oBaHHsA, YTBEPKACHHOMH
MunncrepctBom npocsemenus PO ot 18.05.2023 r. Ne 371 (pexn. ot 19.03.2024),

- ®I'OC cpegnero mpodeccuonanbHoro obpasosannsa nmo crnenuansHocTH 09.02.06 CereBoe u
CHCTEMHOE aJMHHHCTPHUPOBaHHE, YTBEP)KIECHHOTO TNpHKazoM MunucrepcTBa npocBemenus PD ot
10.07.2023 N 519,

- @®I'OC cpeanero mpodeccHoHasbHOrO oOpa3oBanusa 1o crnenpanbHOCcTH 09.02.07
WudopmanHoHHEIE CHCTEMBI H MPOrpaMMHPOBaHKE, YTBEPKACHHOTO nMpruKazoM Murobprayku PO ot
09.12.2016 N 1547 (pen. ot 03.07.2024)

- OIOC cpemnero mpodeccHonanpHoro obpazoBanus mo cnenmaneHocTH  10.02.04

Obecnieuenne uHGOpManHOHHOM 6e30MaCHOCTH TEIEKOMMYHMKALMOHHBIX CHCTEM, YTBEPMICHHOI'O
npukazoM Muno6prayku PO ot 09.12.2016 N 1551 (pexn. ot 03.07.2024),
C YUeTOM HOpuMepHO# pabouyeif mporpamMmel obmeobpazoBaTenbHON MUCHHIUTAHBI «DH3UKA» IS
npodeccHoranbHBIX 00pa3oBaTeNbHBIX OpraHu3aumii, paspaboransoit ®I'BOY IO «HMHCTHTYT
Pa3BHTHA TpOo(eccCHOHANBPHOrO 00pa3oBaHMA», YTBEPKIACHHOHW Ha 3acemanmu [lemarormyeckoro
cosera ®I'BOY JITTO UPITO nporokosnom Ne 6/2025 or «18» anpens 2025 roaa.
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1. O0mas xapakrepucTuKa pado4eil mporpaMmMsbl 00111ero y4e0HOro npeamera
OVYIl4. ®usuka

1.1. Mecro o6uiero npeamMera B CTPyKType 00pa3oBaTe/ibHOM NPOrpaMMbl

O6mwmit yaeOnsiii mpeamer OVIL.4 «Duszukay sSBiseTcs 0053aTeIbHON YacThI0 00111e00pa30BaTEIIBHOTO
nukia oopazosarensHoii mporpamMmel CITO B cootBeTcTBrm ¢ PI'OC MO cCeUanbHOCTSIM:
09.02.06 CeTreBoe U CHCTEMHOE IMUHUCTPUPOBAHHUE,
09.02.07 UudopmanmoHHbIe CUCTEMBI U IPOTPaMMHUPOBAHHE,
10.02.04 O6ecnieuenue nHGOPMAITMOHHONW O€30MTACHOCTH TEJIECKOMMYHHUKAITMOHHBIX CUCTEM.

1.2. Iles1u ¥ IUIAaHUPYeMble pe3y/JbTaThl 0CBOEHHUS 001ero y4eOGHOro npeamera

1.2.1. llesm u 3aga4u 001Iero Y4eOHOIr0 MpeaMera

Cognepxanne mporpammbl obmiero ydeoHoro mpenmera OVYIL4 dusnka HanmpaBleHO HAa JOCTHKCHHE

CJICAYIOIINX LIETIeH:

¢ (QopMHpOBaHHE WHTEPECA M CTPEMIICHHS O0yUArOIUXCS K HAyYHOMY M3yYSHHIO TIPUPOIBI, Pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® pa3BUTHE MPEACTaBICHUI O HAydHOM MeETOJle IO3HAaHUS M (OPMHUPOBAHUE MCCIIEOBATEIBCKOTO
OTHOILEHMSI K OKPYKAIOLIUM SIBJICHUSM;

¢ (QopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4EHHUs OCHOB CTPOCHHUS MAaTepHH U
(byHAaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBaHHE YMEHHH OOBSICHATH SBJICHUS C HMCIOJIB30BAaHHEM (U3NYECKUX 3HAHUNA M HAYYHBIX
JI0Ka3aTeNbCTB;

e (QopmHpOBaHUE NPEACTABICHUN O POJIU (PU3UKHU AJIS PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
Y TEXHOJIOTHM.

JlocTikeHune STUX Ieneil oOecreunBaeTcsl peieHneM CIeAYIOIUX 3a/1a4 B IMPOLIECCe U3YYEHUs Kypca
(GU3UKK Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHMs:

e npuoOpeTeHne CUCTEMbl 3HAHUM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHsX,
BKIIIOYAass MEXaHUKY, MOJIEKYJSIpPHYI0 (HU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (H3UKY W DJIEMEHTHI
acTpousukmy;

¢ (QopMHpOBaHWE YMEHHI MPUMEHSITh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3MUECKUX SBJICHUN B
NPUPOJIE U ISl IPUHSATHUS MPAKTUYECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH,

® OCBOEHHE CIIOCOOOB pELICHMs pa3IMYHbIX 3a]ad C SBHO 33aJaHHON (QHU3MUECKOW MOJAENbIo, 3ajad,
MOJPa3yMEBAIOIUX CAMOCTOATENBHOE CO3/1aHue (PU3HMUECKON MOJIENIN, COOTBETCTBYIOIIEH YCIOBUAM 33/1a4H;

e TMOHMMaHWE (HU3UYECKUX OCHOB M TPHHIUIOB JCHCTBUS TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJAJIeHME METOJaMHU  CaMOCTOSATENILHOTO  IUIAHUPOBAaHMS U TpPOBelIeHHs  (PU3MUECKUX
OKCIEPUMEHTOB, aHajiM3a W WHTEPIPETalud WHPOPMALUHU, ONpPEIeNICHHs] JTOCTOBEPHOCTH MOJTYYCHHOTO
pe3yibTara;

® CO3JaHWE YyCJIOBUW M1l  pa3BUTHS YMEHHH  TPOEKTHO-MCCIIENOBATENBCKOH, TBOPYECKON
NeSITETTHHOCTH.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOCHHS 001IEero y4eOHOIo NMpeaMeTa B COOTBETCTBHH C
®I'OC CIIO u Ha ocHoBe POII COO.

OcBoenne coaepkanus obOmero yueOHoro mpenmera OVIL.4 dusuka obecrednBaeT TOCTHKEHUE
CTYAICHTaMH CJIETYIOIUX PE3YyIbTaTOB:

JIN4HOCTHBIE Pe3yabTaThI MeranpeaMeTHbIe Pe3yJIbTaThI IIpexmeTrHbIe
(JIP) (MP) (IP)
JIP1. rpasxpaHCcKOTO MPL. Ba3zoBsle nornueckue AeHcTBUs: [TP1. nemoHCcTpUpPOBATH HA MPUMEPAX POJIb U
BOCITIUTaHUSA: CaMOCTOSATENILHO (POPMYJIMPOBATH U MecTo (PU3UKH B POPMUPOBAHUH
c(OpPMHUPOBAHHOCTH aKTyaJIM3UpOBaTh NpodIieMy, COBPEMEHHON Hay4YHOU KapTUHBI MUPA, B
rpax1aHCKON MO3UIIH paccMaTpuBaTh €€ BCECTOPOHHE; Pa3BUTHH COBPEMEHHON TEXHUKH U
o0y4arommerocs Kak akTUBHOTO | ONPEAENATH e JISSITENbHOCTH, 33JaBaTh | TEXHOJOTHH, B IPAKTHIECKON AESTEIbHOCTH




Y OTBETCTBEHHOTO YIEeHa
POCCHICKOTO 00IIIEeCTBA;
NPUHATHE TPAIUIIMOHHBIX
00IIIEYETOBEYECKUX
TYMaHUCTHYECKHX U
JEMOKPaTHIECKUX [IEHHOCTEH;
TOTOBHOCTB BECTH COBMECTHYIO
JIeITeNIbHOCTh B HHTEpEcax
rpakAaHCKOTo 00IIecTBa,
y4acTBOBAaTh B
CaMOYIpaBJICHUH B
00pa3oBaTeNbHOM OpraHnu3alvy;
yYMEHHE B3aHMO/ICHCTBOBATD C
COIIMAIBHBIMI HHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIHSIMHU
¥ Ha3HaYCHUEM; TOTOBHOCTH K
TYMaHUTapHON M BOJIOHTEPCKOM
JeATeIIBHOCTH;

JIP2. maTpHOTHYIECKOTO
BOCITUTAHMS:
c(hOpPMHUPOBAHHOCTh
POCCHICKOH Ipak1aHCKOI
UJICHTUYHOCTH, TaTPUOTH3MA;
LIEHHOCTHOE OTHOILEHUE K
TOCYAapCTBEHHBIM CHMBOJIAM,
JOCTHKEHHSIM POCCHHCKUX
y9EHBIX B 001aCTH PH3UKH U
TEXHHKE;

JIP3. 1yXOBHO-HPaBCTBEHHOTO
BOCIIUTaHMS:
c(hOPMHPOBAHHOCTh
HpPaBCTBEHHOT'O CO3HAHUSI,
ATUYECKOTO MOBEJICHUS;
CIOCOOHOCTH OIICHHUBATh
CHTYaIMIO U IPUHUMATh
OCO3HaHHBIE PEIleHNS,
OPHEHTHPYSICh Ha MOPAJIBbHO-
HpPaBCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIe B
JeITeNIbHOCTH YU€HOTO;
OCO3HaHHE JINYHOTO BKJIa/1a B
IIOCTPOCHUE YCTONYHUBOIO
Oynymiero;

JIP4. screTnyeckoro
BOCITUTaHHMS: 3CTETUUECKOE
OTHOIIIEHHE K MUY, BKIIIOYast
ICTETHKY HAyYHOTO TBOPYECTBA,
npucymero GU3NIEcKoi HayKe;
JIPS. TpynoBOTrO BOCIIUTAaHUS:
MHTEpEC K pa3IMIHbIM cepam
npoQeCcCUOHATBHOM
JIeITeIIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3HUKOI 1
TEXHHUKO#, YMEHHE COBEPIIATh
OCO3HaHHBIN BEIOOp Oyrymie
npodeccuu U peann3oBhIBaTh
COOCTBEHHBIE )KH3HEHHBIE
IUIaHbI; TOTOBHOCTh U
CHOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHHUIO B 001aCTH
(U3MKM Ha NPOTSHKEHUH BCEeH
JKHU3HU;

JIP6. 5K0J0THYECKOTO
BOCIIMTAHMSI:

napaMeTPhl U KPUTCPUH UX JOCTIHIKCHHUS,
BBISIBIISITH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B PACCMATPHBAEMBIX
(hU3NIECKUX SIBICHUAX;

pa3padaTbIBaTh IUIAH PEIICHHS TPOOIEeMBI
¢ y4€TOM aHaIM3a HMECIOIINXCS
MaTepHaJIbHBIX U HeMaTePUAITbHBIX
pecypcos;

BHOCHUTH KOPPEKTUBBI B ICATCIIHOCTH,
OIICHUBATh COOTBETCTBUE PE3YyIbTATOB
EIISIM, OI[CHUBATh PUCKH MOCIICICTBHIMA
JIesITEeNIbHOCTH;

KOOPJAWHUPOBATH U BHITIONHATH PadOTy B
YCIIOBHAX PEabHOTO, BUPTYAIEHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBHS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHE TIPH
peIIeHIH )KU3HEHHBIX MPo0IIeM;

MP2. Ba3oBble nccienoBaTeIbCKAE
IEUCTBHUS:

BIIA/ICTh HAYYHOM TEPMUHOJIOIHEH,
KJIFOUEBBIMH OHATHSIMH U METOIaMH
¢usnueckoit HayKwy;

BJIaJICTh HABBIKAMU y4eOHO-
HCCJIEI0BATENIbCKOM U IPOEKTHOU
NIESTETHPHOCTH B 00JIACTH (DM3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIFHOMY MTOUCKY METOJIOB
pemieHns 3a1a4d GU3UIECKOTO
COJIepKAaHWUS, IPAMCHEHHIO Pa3IMIHBIX
METOZOB TIO3HAHWS,

BIIA/IETh BUJIAMH JICATEIHHOCTH 110
MOJIyYE€HUIO0 HOBOTO 3HAHMUS, €T0
HMHTEPIpETaLnH, IPpeoOpa3oBaHHUIO U
MPUMEHEHHUIO B Pa3IHMUYHBIX YUCOHBIX
CUTYallUsX, B TOM YHCJE MPHU CO3JIaHUU
y4eOHBIX IPOEKTOB B 00JacTU (HU3UKH;
BBISIBIITH IPHYUHHO-CIICICTBEHHEIC CBS3H
U aKTyaJIn3UpOBaTh 3a/1aqy, BEIIBUTATh
TUIIOTE3Y €€ PEIICHHs, HAXOIUTh
apryMeHTHI [T JOKa3aTeIbCTBA CBOMX
YTBEpKICHHUIA, 33/1aBaTh MTapaMeTPhI H
KPUTEPHHU PEIICHUS;

aHATM3UPOBATH TOJTYyUYEHHBIE B XOJIe
pelIeHuUs 3a]1a4y PE3YIbTAThI, KPUTHUECKH
OIICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBHUTH U (OPMYITUPOBATE COOCTBEHHBIC
3aJauu B 00pa30BaTEIEHON JACSTEINBHOCTH,
B TOM YHCIIC TIPU H3YYCHUH (DH3HUKH;
JIaBaTh OLICHKY HOBBIM CHTYAIUsIM,
OIICHUBATh MPUOOPETEHHBIN OTBIT,
YMETh IepEHOCUTD 3HAHUS 10 (PHU3HKE B
MPAKTHIECKYI0 0071acTh
KHU3HEACSTEILHOCTH;

YMETh HHTEIPUPOBATH 3HAHKS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

BBIIBUT'ATh HOBBIC UJICH, ITPEIaraTh
OpHUTHHAJILHBIE TIOAXO0BI H PCIICHHS;
CTaBHUTH MPOOJIEMBI U 3a1a4H,
JIOMTYCKAOIIUC aTbTCPHATUBHBIC PEIICHMS;
MP3. Pabota ¢ naopMarmei:

BJIaJICTh HABBIKAMU TIOJTYYCHUS
HHPOPMAIUHU (PU3HUYECKOTO COICPIKAHUS

JIOJIEH, LIEJIOCTHOCTD ¥ €AMHCTBO (PU3MUYECKOM
KapTHHBI MUDA;

[1P2. yauTeIBaTh TpaHUIBI TPHUMEHEHHS
N3yYEHHBIX (PM3HMUECKUX MOJCTICH:
MaTepHuallbHas TOYKa, HHEPLIUAIbHAs CUCTEMA
otcuéra, adCOMOTHO TBEPOE TETIO,
H7caIbHbII a3, MOJENN CTPOCHUS ra3os,
JKAJKOCTEN U TBEPABIX TEJ, TOYEUHBIN
SNEKTPUUECKHUH 3apsi NpU pelIeHNH
(du3MYecKuX 3a1ad;

[1P3. pacrio3HaBath (pU3NYECKUE SIBICHHUS
(poriecchbl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHU CTPOEHHS BELIECTBA U
SIEKTPOAVHAMUKHU: pAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOIMHENHOE
JBIDKCHUE, CBOOOTHOE Ma/ICHNE Tel,
JBIDKEHHUE IO OKPY>KHOCTH, HHEPLIUS,
B3aMMOJICHCTBHE Tel, TUPPY3H,
OpOYHOBCKOE JABMIKEHHE, CTPOCHUE
JKUJKOCTEN U TBEPABIX TEJ, U3MEHEHUE
00bEMa Tel Ipu HarpeBaHUH (OXJIaXKICHUH),
TEIUIOBOE PaBHOBECHE, UCIIAPEHHUE,
KOHJICHCAIUs, IJIaBJICHUE, KPUCTAIUIU3ALU,
KHIIEHHE, BIaXXHOCTb BO3yXa, IOBBIIICHHUE
JIaBJICHUs ra3a IIPH €ro HarpeBaHUH B
3aKpBITOM COCYJIE, CBA3b MEXy apaMeTpaMHu
COCTOSIHUS ra3a B H30Ipolieccax,
JNEKTPHU3aLHUs Tell, B3aUMOIEHCTBHE 3aps/I0B;
[1P4. onuchIBaTh MEXaHUUECKOE BIDKCHUE,
UCTIONB3Ys PU3NYECKUE BEINYHHBI:
KOOPJMHATA, ITyTh, IEpEMENeHHE, CKOPOCTb,
YCKOpEHHe, Macca TeJla, CHUja, UMITYJIbC Tea,
KHHETHYecKas YHepIys, TOTeHIHaIbHAs
SHEprus, MexaHudeckas padora,
MeXaHHUYEeCKasi MOIIHOCTh; IIPH OIHCAaHUI
MIPaBUIIBHO TPAKTOBATh (PU3MUECKHUN CMBICI
HCTIONIB3YEMbIX BETMUNH, X 0003HAUCHHS 1
€IMHHUIIBI, HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIIIE
JAHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMH
BEITMYUHAMU;

[1P5. onuchIBaTh U3y4YEHHBIE TEIIOBBIC
CBOWCTBA TeJ U TEIJIOBBIE SBJICHUS,
UCTIONB3Ys (pU3NYECKUE BEINYMHBI: JIaBIICHHE
ras3a, TeMIeparypa, CpeIHss KHHeTHIeCcKas
SHEPIHs Xa0THYECKOTO IBHKECHUS MOJIEKYII,
CPEIHEKBaIPaTUIHAS CKOPOCTH MOJICKY,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SJHEPTUs,
pabora rasa, KO3 QHIHEHT MOJIE3HOTO
JEeUCTBUS TEIUIOBOIO ABUTraTes; IPU
OINUCaHWUU MPaBUIILHO TPAKTOBATh
(pU3MYECKUI CMBICI HCIIOIB3YEMbIX BEIMYHH,
nX 0003HaYCHHUS U €TUHUIBI, HAXOJUTh
(hopMyIIBI, CBA3BIBAIOIINE TaHHYIO
(U3MYECKyI0 BETUYHHY C IPYTHMU
BEITMYUHAM;

[1P6. onuchIBaTh U3Y4EHHBIE IIEKTPHUECKUE
CBOWCTBA BEIIECTBA U IIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3YS (PU3MUECKHUE
BEITMYUHBL: 3JEKTPUUECKUN 3aps,
AIEKTPUUECKOE TI0JIE, HAPSKEHHOCTD MOJI,
MOTEHIMAJI, Pa3HOCTh MOTEHIIUAJIOB; IPU
OTUCAaHWUU TPaBUIILHO TPAKTOBATh
(U3MYECKUH CMBICI HCIIOJIB3YEMBIX BEJIMYHH,




c(hOpMHUPOBAHHOCTH
9KOJIOTHYECKOH KYJIBTYPHI,
0CO3HaHHE TI00ATFHOTO
XapakTepa 3KOJIOTHIECKIX
npo6JeM; IUIaHUPOBAHNE H
OCYLIECTBJIEHUE ACHCTBUN B
OKpY’Kalomiel cpejie Ha OCHOBE
3HAHUSA LEeJed yCTOWYUBOIO
pa3BUTHS YETIOBEUESCTBA,;
Pacmmpenue onbita
JIeITEeIbHOCTH 9KOJIOTMYEeCKON
HaIpaBJIeHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 110
¢usnke;

JIP7. IeHHOCTH HAyIHOTO
MO3HAHUS: c(hOPMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
pa3BuTHs HU3MUECKOH HAYKHY;
OCO3HAHUE LICHHOCTU HAYYHOU
JACATCIBbHOCTHU, TOTOBHOCTH B
mpoIiecce U3YICHUS (PHU3UKU
OCYLIECTBIISITh IPOSKTHYIO U
HCCIIEIOBATEIIBCKYIO
JeSTeTHbHOCTD MHANBUAYAIEHO
U B TPYIIIC.

U3 UCTOUYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENILHO OCYILECTBIIATH ITOKCK,
aHallu3, CHCTEMAaTU3aLHIO U
MHTEPIPETALNIO HHPOPMAINHU Pa3INIHBIX
BUZIOB U (hopM mpencTaBIcHNUS;
OLICHHUBATh JOCTOBEPHOCTh HH(POPMAIINH;
UCIIONB30BaTh CPENICTBA
MH()OPMALMOHHBIX 1 KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHH B pelIeHUN KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX Y OPTaHU3aI[HOHHBIX
3aja4 ¢ cobroeHneM TpeOoBaHMM
SPrOHOMMKH, TEXHUKH O€30M1aCHOCTH,
THT'HEHBI, PecypcocOepesKeHus, MPABOBBIX
W 3TUYECKUX HOPM, HOPM
MHPOPMAIMOHHON 6€30IacHOCTH;
CO3J1aBaTh TEKCTHI (PU3MIECKOTO
CoZIeprKaHus B PA3IIMYHBIX (opmarax ¢
yuéToM Ha3Ha4YeHHs HH(OpManuy 1
IIeTIEBOH ayIUTOPHH, BEIOHpast
ONTHUMAIBHYIO (pOpMY TIpENICTABICHHS U
BU3YyaJIU3aIlHH;

MP4. KoMMyHHUKaTHBHBIC YHUBEpPCAIbHBIE
y4ueOHbIEC JEHCTBUS:

OCYILIECTBIISITH OOIIEHNE HA YPOKax
(hM3UKM ¥ BO BHEYPOUHOH NESATEIHHOCTH;
pacno3HaBaTh NPEANOCHUIKH
KOH(IMKTHBIX CUTYalluii ¥ CMATYaTh
KOH(ITUKTHI;

Pa3sBEPHYTO U JIOTHYHO U3JIaTaTh CBOIO
TOUKY 3p€HHsI C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEIICTB;

MOHUMATD U HCIIOJIB30BaTh IPEUMYIIECTBA
KOMaHJHOH M WHANBUIYaJIbHONW PabOTHI;
BBIOMPATh TEMAaTUKY ¥ METOJIbI
COBMECTHBIX JCUCTBHUI ¢ yI4ETOM OOIIHX
HHTEPECOB, U BO3MOXKHOCTEH KaKI0T0
4JIeHa KOJJIEKTHUBA;

MPUHUMATB LIETU COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BLIBATh U
KOOPAMHHUPOBATH ACUCTBHSA MO €€
JIOCTH>KEHHIO: COCTABIISTh IUIAH JIEHCTBHH,
pacnpenensTh poju ¢ y4ETOM MHEHUN
YYaCTHHUKOB, 00CY)KIaTh Pe3yIbTaThl
COBMECTHOI paboThI;

OIIEHUBATh Ka4eCTBO CBOETO BKIIA/1a U
KaX/IOTO Y9aCTHHKA KOMaHBI B OOIITHIA
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
IpeJJlaraTh HOBbIE IIPOEKTHI, OLICHUBATh
UJIeU C IO3UIUY HOBU3HBL,
OpPUTHHAIILHOCTH, IPAKTUYECKOI
3HAYMMOCTH;

OCYILECTBIISITh IO3UTHBHOE
CTpaTETUYECKOE MOBEJCHHUE B PA3IIMUHBIX
CUTYalMAX, IPOSIBIATE TBOPYECTBO U
BOOOpakeHne, OBITh HHUIMATHBHBIM;
MIIS. PerynsaTuBHBIE YHUBEPCAIbHBIC
y4eOHbIC NeHCTBUS:

CaMOOPTaHU3AIHS:

CaMOCTOSITENIFHO OCYIIECTBIISATh
MIO3HABATEJILHYIO JIESITENLHOCTD B 00JIaCTH
(bU3MKM ¥ aCTPOHOMHUH, BBISIBIISITD
npoOJIeMbl, CTaBUTH U (HOPMYJIUPOBATH
COOCTBEHHbBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABIISATh IJIaH

nX 0003HAYCHUS U €TUHUIIBI; YKa3bIBaTh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO
(PU3HUECKYIO BETUINHY C IPYTHUMHI
BEINYNHAMY,

[1P7. ananmu3upoBath GU3NIECKHUE TPOLECCHI
U SIBIICHUS, UCTIONB3YS (PU3NIECKUE 3aKOHBI U
TIPUHINIBL: 3aKOH BCEMUPHOTO TATOTEHUS, I,
IT u III 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS
MEXaHUYeCKOM IHEePTUu, 3aKOH COXPaHEHUS
HUMIIyJbca, IPUHLIUI CYNEePIO3ULIUH CUTI,
TIPUHLIMI PaBHOINIPABHUS HHEPIMAIBHBIX
CHCTEM OTCU€Ta, MOJIEKYISIPHO-
KMHETHUYECKYIO TEOPUIO CTPOCHHUS BEILECTBA,
ra30BbIC 3aKOHBI, CBSI3b CPEAHEH
KWHETHYECKOH SHEPTUH TETUIOBOTO JIBIKCHUS
MOJIEKYJI ¢ aOCOIIFOTHON TeMIIEpaTypoH,
TICPBBIi 3aKOH TEPMOANHAMUKH, 3aKOH
COXPaHEHHMS SJIEKTPUIECKOT0 3aps/ia, 3aKOH
Kyrnona, mpu 3ToM pa3nu4ars CIOBECHYIO
(OpMYITHPOBKY 3aKOHa, €0 MaTeMaTHYECKOe
BBIp@)XEHHUE U YCIOBUS (IpaHUILIbI, 001aCTH)
IPUMEHUMOCTH;

I1P8. 00BACHATH OCHOBHBIC MIPUHITHITHI
JICUCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3iiyaTh YCIOBHS X
6€3011acHOT0 MCTIONIH30BAHMS B TIOBCEAHEBHOM
KH3HU;

[1P9. BHIIONHATH SKCIIEPUMEHTEHI 10
HCCIIEIOBAaHNIO (M3MUYECCKUX SBICHUN U
MIPOIIECCOB € MCIOIb30BAaHUEM IIPSMBIX, H
KOCBEHHBIX M3MEPEHUH, IPH ITOM
(dbopmynrpoBaTh podiieMy/3a1auy U
THIIOTE3Y Y4eOHOTO IKCIIEpUMEHTa, cCOOUpaTh
YCTAHOBKY U3 MPEAJIOAKESHHOTO
000pyoBaHusl, TPOBOJUTH OTIBIT U
(hOopMyIHPOBATh BHIBOJIBI;

[TP10. ocymmecTBIATh IPsIMbIE M KOCBEHHbIE
n3MepeHns pU3NIECKUX BEIMUHH, IIPU 3TOM
BBIOMpATh ONTHMAJILHBIN CII0CO0 M3MEpEHHs U
HCIIONIb30BaTh N3BECTHBIC METO/BI OLIEHKH
MOTPELIHOCTEN U3MEpEHUil;

ITP11. uccnenoBaTh 3aBUCUMOCTH MEXY
(bU3MYECKUMH BEJIMUMHAMH C
HCTIOJIB30BAaHUEM NPSMBIX H3MEPEHHH, IPU
9TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YNbTATHI TOIYIEHHON
3aBHCHMOCTH (PH3MUECKIX BEIIMYHH B BHJIE
Talnu 1 rpaMKoB, 1eNaTh BBIBOBI 110
pe3yabTaTaM UCCIIE0BaHus;

[MP12. cobnronats npaBuia 6€301MacHOTO
TpyZAa OpU NPOBEJEHUU UCCIEIOBAHUN B
paMKax y4eOHOTO SKCIIepUMeHTa, y4eOHO-
HCCIIe0BATENLCKON U IPOEKTHON
JeSITeIbHOCTH C HCIIOJIB30BAHNEM
HM3MEPHUTENBHBIX YCTPOWCTB B J1a00paToOpHOTO
obopymoBaHus;

[TP13. pemiaTh pacuéTHbIC 3a/1a4H C SIBHO
3aJaHHOH (PHU3NIECKOI MOMIEITBIO, UCTIONB3YS
(u3ndeckre 3aKOHBI U TIPUHIIMIIBL, HA OCHOBE
aHaJIM3a YCIJIOBUS 3a]a4y BEIOMpATh
(PU3MYECKYIO MOJIEITb, BBIICISTH (PU3NYECKUE
BEJIWYMHBI U POPMYJIBI, HEOOXOAUMBIE 1Sl €&
peleHusl, IPOBOJUTH PacUEThl U OLIEHUBATh
PEeaIbHOCTh MOJIyYCHHOTO 3HAYCHHUS




peuIeHus pacYETHBIX M KaueCTBEHHBIX
3a1a4, TUIaH BBITIOTHEHHS TPAKTHYECKON
paboThI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MIpEeaNOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;
pacIImpsATh paMKH YIeOHOTO TpeIMeTa Ha
OCHOBE JIMYHBIX IIPEIIOYTECHUI;

JieNiaTh OCO3HaHHBIN BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a peEIlICHHE;
OLICHUBATh NPUOOPETEHHBIN ONBIT;
CIoCcoOCTBOBATH (POPMUPOBAHUIO U
TIPOSIBIICHHUIO SPYAULINU B 00J1aCTH
(hM3MKH, IOCTOSTHHO TTOBBIIIATH CBOU
00pa3oBaTeNbHBIN U KyIbTYpPHBIH
YPOBCHB;

MP6. CaMOKOHTPOITb, SMOIIMOHATHHEIH
WHTEJUICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM,
BHOCUTH KOPPEKTHUBHI B 1€ATEIBHOCTB,
OILIGHUBATh COOTBETCTBUE PE3yJIHTATOB
LEJAM;

BJIaJI€Th HaBBIKAMHU II03HABATEIbHON
pedIrekcuu KaK 0CO3HAHUS COBEPIIAEMBIX
JIEHCTBUH W MBICIHTENBHBIX TIPOILIECCOB,
UX Pe3yJbTaTOB U OCHOBAHHIA;
HCIIONIE30BATh MIPUEMBI PeICKCHH IS
OIICHKH CHTYyalllH, BEIOOpa BEPHOTO
peleHHS;

YMETb OLIEHHBATh PUCKU M CBOEBPEMEHHO
NPUHAMATH PEIICHUS 110 UX CHUKEHHIO;
NPUHUMATh MOTHBBI ¥ aPIYMEHTBI IPYTUX
IIPY aHAJHM3€e Pe3yIbTAaTOB JESITEIbHOCTH;
MPUHUMATH ce0s1, MOHUMAas CBOU
HEIOCTAaTKU U JJOCTOWHCTBA;

MPUHUMATH MOTUBBI M apTYMEHTHI IPYTHX
MIPY aHAJIM3€e PEe3yIbTaTOB JNCSITEIHHOCTH;
MIPHU3HABATh CBOE MPABO U MPAaBO APYTHX
Ha OIIHOKU;

MP7. coBepiieHCTBYETCS SMOLIMOHANBHBII
WHTEJUIEKT, IPeAnoaratouiui
c(hOPMHPOBAHHOCTE!

CaMOCO3HAHUS, BKJIFOYAIOIIET O
CHOCOOHOCTH TOHUMATh CBOE
SMOIMOHAIEHOE COCTOSIHUE, BUAETH
HaIpaBJIeHUS Pa3BUTHI COOCTBEHHOM
9MOIMOHAIBHOH c(epsl, OBITh YBEPEHHBIM
B ceOe;

CaMOPETYIHPOBaHUs, BKIIIOYAIOLIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEJEHHE,
CIIOCOOHOCTD a/IaTHPOBATHCS K
SMOIMOHAIEHBIM H3MEHEHUSIM H
MPOSIBIATE THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH
CTpeMJIEHHE K JOCTIDKEHHIO LENH 1
ycriexy, ONTUMH3M, HHUIIMATUBHOCTD,
yYMEHHUE 1efiCTBOBAaTh, UCXOJS U3 CBOUX
BO3MOKHOCTEH;

9MITaTHH, BKIIIOYAIOIIEH CIIOCOOHOCTD
MOHUMATbh HMOLHOHAILHOE COCTOSHUE
JPYT'HX, YIUTBIBATh €r0 IpU

(U3MYECKOH BEIIMUNHBL;

ITP14. pemiath Ka4eCTBEHHBIC 3a]Ia49H:
BBICTPANBATh JJOTMIECKH HETIPOTHBOPEUUBYIO
LIENIOYKY PACCYKIEHUM C ONIOpOH Ha
N3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(u3nIecKkue SBICHNUS;

[1P15. ucronp30BaTh NP pEIICHNH YIE€OHBIX
3aJ]a4 COBpeMeHHbIe HH(POPMAIOHHBIE
TEXHOJIOTHH JJIsl IOUCKA, CTPYKTYPUPOBAHUS,
HMHTEpIpeTaluu U MpeJCcTaBiIeHNUs yueOHOH U
Hay4HO-TIONYJIIpPHOW MH(pOPMAaIHH,
TIOJTYYEHHOH U3 Pa3INuHbIX HICTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJy4aeMyI0
HH(POPMAIIHIO;

[1P16. mpuBOaUTE IPUMEPHI BKIIA1A
POCCHIICKHX H 3apYOEKHBIX YUEHBIX-(DH3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHNE ITPOIIECCOB
OKPY’KaIOIIEro MUpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

[1P17. ucronp30BaTh TEOPETHUECKUE 3HAHUSA
1o (H3MKe B MOBCETHEBHOM )KU3HU IS
obecrieueHns: 6€30MaCHOCTH NPU 0OpalIeHNH
¢ mpuOOpaMu U TEXHHICCKUMU
YCTPOHCTBAaMH, JUISL COXPAaHEHUS 3/I0POBbS U
COOJTIOICHHST HOPM 3KOJIOTHIECKOTO
TIOBEACHUSI B OKPYKaIoOIIeH cpeze;

[1P18. paboTats B rpymIie ¢ BEIIOTHEHUEM
Pa3MYHBIX COLMANBHBIX POJIEH, IITAHUPOBATH
paboTy TPYNIIBI, pallOHAIBHO PacIpeneiiaTh
00513aHHOCTH U TUTAHUPOBATh ACATECIHHOCTH B
HECTAaHAAPTHBIX CUTYalUAX, aIeKBaTHO
OILIEHUBATh BKJIAJ KaXJIOTO U3 YYACTHUKOB
TPYIIIEI B PELICHHE pacCMaTPUBaEeMON
npoOIEeMBI.

[TP19. y4uThIBaTh TpaHULIBI TPUMEHEHHS
W3YYEHHBIX (PU3MUECKUX MOJIENIeH: TOUSUHBII
JIEKTPUYUECKUH 3apsi, Iyd CBETa, TOUSUHBINA
HCTOYHHK CBETA, SAEpPHAS MOJICNIb aTOMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO sipa Ipx
pemeHny GU3NUECKUX 331a4;

[1P20. paciozHaBaTh (pU3NIECKUE SBICHUS
(mporiecchl) U OOBACHATH UX HAa OCHOBE
3aKOHOB JIEKTPOAMHAMUKH U KBAHTOBOM
(U3MKH: DIIEKTPUYECKas TPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE
JIEHCTBUS TOKA, B3aUMOJECHCTBYE MarHUTOB,
9JIEKTPOMAarHUTHAS MHIYKINA, AEHCTBHE
MarHUTHOTO ITOJIsl Ha TPOBOJHUK C TOKOM H
JBIDKYIINICS 3apsij, 3J€KTPOMarHuTHhIE
KoJIeOaHMs ¥ BOJHBI, IPSIMOJIMHEHHOE
pacmnpocTpaHEeHHE CBETa, OTPaXKEHNUE,
IpesioMIIeHUEe, HHTEPPEPEHIHS, TUPPaKIHS 1
MOJISIPU3ALUs CBETa, JUCIIEPCHUS CBETA,
¢doroanexTpuaecknit 3pdekt (potoapdexr),
CBETOBOE JaBIICHHE, BOSHUKHOBCHHE
JIMHEWYaTOTO CIEKTpa aToMa BOA0poa,
€CTEeCTBEHHAs M HCKYyCCTBEHHAS
PannoaKTHBHOCTE;

[1P21. onuchIBaTh N3y4YSHHBIE CBOWCTBA
BelIEeCTBA (IEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, MEKTPUUECKYIO TPOBOJUMOCTD
Pa3JIMUHBIX CPell) U AIEKTPOMArHUTHBIE
SIBJICHUS (IIPOLIECCHI), UCTIONB3Ysl PU3NIECKUE
BEJIMYMHBI: JJIEKTPUUECKHUH 3apsijl, CUla TOKa,




OCYIIECTBICHUH OOLIEHHs, CIOCOOHOCTD K
COYYBCTBHUIO M COIIEPEKHBAHUIO;
COIIMAIBHBIX HABBIKOB, BKJIFOYAOIINX
CIIOCOOHOCTH BBICTPaNBaTh OTHOLICHUS C
JOPYTHMH JIFOABMH, 3a00TUTECS, IPOSBIATh
MHTEPEC U pa3peiaTb KOHQINKTHI.

JIEKTPUUECKOE HATPSDKEHNUE, DIICKTPUUECKOE
COINPOTHUBJICHHE, PA3HOCTH MOTCHIINAJIOB,
NEKTPOABIIKYILAS CHJIa, pabOoTa TOKa,
MHIyKIUSI MAaTHUTHOTO TIOJIS, CHila AMIiepa,
cuina JlopeHna, MHIYKTUBHOCTD KaTyIIKH,
SHEPTHS HIEKTPHUIECKOTO U MATHUTHOTO
TIOJICH, IEPUOJ] M YaCTOTa KOJIeOaHM B
KoJieOaTeIbHOM KOHTYPE, 3apsil U CHJIa TOKa B
MIPOLIECCe TAPMOHUUECKHX
3JIEKTPOMArHUTHBIX KoJieOaHuil, (hOKyCcHOE
paccTosHUE W ONITHYECKasi CUJIa JIMH3bI, IPU
OIMCAaHNH TIPaBUIBHO TPAKTOBATh
(U3MYECKUI CMBICI HCIIOIB3YEMbIX BEIHYHH,
nX 0003HAYCHNUS U CIUHUIIBI, YKAa3bIBATh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO
(PU3HUECKYIO BEMUYHHY C IPYTHMHI
BEINYNHAMUY;

[TP22. onuceIBaTh N3y4YEeHHBIC KBAHTOBBIE
SIBIICHUS] 1 TIPOIIECCHI, HCTIONB3YS (PU3HMUECKHE
BEJIMUUHBI: CKOPOCTb DJIEKTPOMAarHUTHBIX
BOJIH, JUIMHA BOJIHBI U YaCTOTa CBETA, SHEPIUs
U UMITYJIbC (DOTOHA, MEPHOJ NOTypaciaia,
9HEPTrUsl CBSI3U aTOMHBIX sIJIEp, [IPU OIMCaHUU
NPaBHJIbHO TPAKTOBATh (PU3HYECKUN CMBICI
HCTIONB3YEMBIX BETMUNH, X 0003HAUCHHS U
€IMHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIHE AHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEINYNHAMH,
BBIYHCIIATE 3HaYEHUE (PH3MUECKON BEITMIUHBL;
[1P23. ananm3upoBaTh (PU3HUECKUE TIPOIIECCHI
U SIBJICHUSI, UCIIOJIB3Ys (PU3NUECKHE 3aKOHBI 1
MPUHIIUIIL: 3aK0H OMa, 3aKOHBI
HOCJIEIOBATENLHOTO U MapallieIbHOTO
COE/IMHEHUsI IPOBOIHUKOB, 3aK0H J[KoyJsi—
JleH1a, 3aKOH AJIEKTPOMArHUTHON MHAYKIIHH,
3aKOH HPSIMOJIMHEWHOT'0 PacpoCTpaHEeHUsI
CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI
MPEJIOMIIEHHUS CBETA, YpaBHEHHE DUHIITEITHA
utst poroddhdexra, 3aKOH COXpaHSHHUS
SHEPTHH, 3aKOH COXPaHEHHs UMITyJIbCa, 3aKOH
COXPaHEHHMs SJIEKTPUIECKOTO 3apsia, 3aKOH
COXpaHEHHs] MaCCOBOT'0 YHUCJIA, IIOCTYJIaThI
Bopa, 3ak0oH painoakTUBHOTO pacraja, mpu
9TOM Pa3iNyarh CJIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCKOe BhIPAKEHHE U
yCIIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;
[1P24. onpeaensiTh HaNpaBICHHUE BEKTOPa
WHTyKIIMY MarHUTHOTO T0JIs TPOBOJIHUKA C
TOKOM, CHJIBI AMriepa u cuibl JlopeHa;
[1P25. cTpouTs 1 ONMUCHIBaTH H300paKeHNE,
CO3/IaBaeMO€ IUIOCKUM 3€pKaJioM, TOHKOH
JIUH30H;

[1P26. BBIMOIHATH AKCIIEPUMEHTHI 10
HCCIIEIOBAHUIO GUBUUECKUX SBICHUH U
MIPOLIECCOB C MCIIOJIb30BAHUEM MIPSIMBIX, U
KOCBEHHBIX H3MEPEHH: IIPH ITOM
(hopMmynEpoBaTs podIeMy/3a1ady U
THIIOTE3Y y4eOHOT0 SKCIIEPIMEHTA, COOMPaTh
YCTaHOBKY M3 MPEAJI0KEHHOTO
000pyIOBaHUsL, IIPOBOJUTH ONBIT U
(OpMyIHPOBATH BHIBOJIBI;

[1P27. ocymiecTBIsATh IPsIMbIE M KOCBEHHbIE
n3MepeHus pU3NYECKUX BEIMYHH, IPH 3TOM
BBIOMpATh ONTHMAJIBHBIN CII0C00 M3MEpEHHs U




UCIIOJIb30BaTh N3BECTHBIC METO/bI OLICHKH
TIOTPEIIHOCTEN U3MEPEHHU;

T1P28. uccienoBars 3aBUCUMOCTH
(PU3MYECKHX BEJIMYNH C HCHOIb30BAaHUEM
MIPAMBIX U3MEPEHUIL: IPH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PKCHPOBATH
PE3yJIbTATHI MTOyYEHHOH 3aBUCHMOCTH
(U3MYECKNX BEJIMYNH B BUJIE TaOIHI 1
rpadMKoB, AeJIaTh BEIBOABI IO Pe3ybTaTaM
HCCIIEIOBAHMUS;

[1P29. cobmronath npasuiia 6€30MacCHOTO
TpyJia IIpY MPOBEICHUN HCCIICI0OBAHUN B
paMKax y4yeOHOT0 SKCIIepUMEeHTa, y4eOHO-
HCCIIEI0BATENbCKON U POEKTHOM
JEATEFHOCTH C MCIIOIb30BaHNEM
N3MEPHUTENBHBIX YCTPONHCTB U 1a00PaTOPHOTO
o0opyIoBaHuS;

ITP30. pemaTh pacuéTHBIE 3a/1a9H C SIBHO
3aJjaHHOH (PU3NIECKOI MOJEIBIO, UCTIONb3YS
(u3MYecKre 3aKOHbI U IPUHIUIIBI, HA OCHOBE
aHaJM3a YCIIOBUS 3a]a4H BEIOMpATh
(DU3MYECKYIO MOJIEITb, BBIICISTE (PM3UYECKUE
BEJINYUHBI U (popMyIIbl, HEOOXOIUMBIE IS e€
pelIeHus], POBOAUTD PAacU€Thl U OLIEHUBATH
PeaIbHOCTH MOTYYEHHOTO 3HAUCHHUS
(U3MYECKOH BEITNUNHEL;

[TP31. pemaTh KaueCTBEHHBIE 33/1a4H:
BBICTPANBATh JJOTHIECKH HETIPOTHBOPEUUBYIO
LIETIOYKY PACCYKIEHUH ¢ OIIOPOH Ha
N3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(u3nUecKue SIBICHUS,

[TP32. ucrosnp30BaTh NpH PELICHHH Y4EOHBIX
3ajla4 COBpeMeHHbIe HH(POPMAaIIOHHBIE
TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS,
UHTEPIPETALMH U IPEACTaBICHUS yueOHOH U
Hay4YHO-TIOIYJISIPHOM MH(pOpMAaIy,
TIOJTYYEHHOH U3 pa3IndHbIX HCTOUYHHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MTOJTyIaeMYyIO
HHPOPMAIIHIO;

[1P33. 0OBSACHATH PUHITHAITEL JEHCTBUS
MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB,
pas3nu4aTh yCIOBUS MX O€30MaCHOTO
UCIIOJIb30BaHMs B TOBCEIHEBHOM )KU3HH;
NPUBOAUTH IIPUMEPBI BKJIAJIa POCCUHCKHUX U
3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB
OKPYKaIOIIEro MUpa, B pPa3BUTHE TEXHUKH U
texHosioruit; [P ucrnonszoBars
TeopeTHYeCKne 3HAHUS 110 Pu3nKe B
MTOBCETHEBHOM YKNU3HU JJIs1 00eCTIeYeH s
0€30I11acCHOCTH ITPH 00paIeHUH C TPUOOpamMu
1 TEXHUYECKUMH yCTPOMCTBaMH, JUIS
COXPaHEHHMs 3710POBbs M COOIIOACHHST HOPM
9KOJIOTMYECKOT0 MOBEJICHUS B OKpYKaroIeit
cpexne;

[1P34. paboTaTh B rpyIie ¢ BHIIOJIHEHUEM
Pa3IMYHbIX COLMAIBHBIX POJIeH, INIAHMPOBATh
paboTy rpymIibl, pallMOHAIBHO PacHpeIeNsiTh
00513aHHOCTH U TUIAHUPOBATh ACATEIbHOCTH B
HECTaHJapTHBIX CUTYaLUsIX, a1€KBATHO
OLICHMBATb BKJIAJ KaXJ0Tr0 U3 yYaCTHUKOB
TPYIIHI B pELICHHE paccMaTpHBaeMOit
poOJIeMBbI)




2. CTPYKTYPA U COAEPXKAHUE OBIIEI'O YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bun yueOHo# padoThl

O0BeM yacoB

¢ epeHITMPOBAHHBIN 3a4€T (TECTHPOBAHNUE)

MakcuManbHas yaeOHasi Harpyska (Bcero) 117
OGs3arenbHas ayIuTOpHas ydeOHas Harpyska (Bcero) 117
B TOM YHCJIE:

TEKIUN 99*
NPaKTUYECKUE 3aHATHUS 14
[IpomesxyTouHas arTecTanus B 1 cemectpe - 2*
apyras popma arrectanyu (TECTUPOBAHUE)

[TpoMeXyTOuHas aTTECTALUS BO 2 CEMECTpE — 2*

*[Ipomexxyrounas arrectanus B 1, 2 ceMecTpax MpOBOAUTCS 3a CYET YACOB JICKIIMOHHOW HArpy3KH
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2.2.

TemaTu4yeckuii J1aH U cofepskaHue oouero yyeonoro npegmera OYIL.4 PU3UKA

HaumeHnoBanue pazaeiio Copep:xanue y4eOHOT0 MaTepHaJia, NPAKTHYECKUX 3aHATHH O6bem yacoB| @opmupyembie
H TeM Pe3yJIbTaThl
1 2 3 4
Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI0 MIO3HAHUS 1
Tema 1.1 O®u3zuka — Hayka o npupoae. HayuHele MeTonpl MHO3HaHUS OKpYXarowero mupa. Poip 1 JIP 1-4, 6,7
®du3uka U METOJIBI HAYYHOTO | SKCIICPUMEHTA W TEOPUM B TMPOIECCE TIO3HAHUS MPUPOJABI. IJKCICPUMEHT B (DU3HKE. MP 1,4
MO3HAHUS MopnenvupoBanue GU3MUSCKUX SIBICHUN U mpolieccoB. Hayunsie runore3sl. @u3nueckue 3aKOHbI p1,24
14 u Teopun. [ paHUIBI pUMEHUMOCTH (u3ndecknx 3akoHOB. [IpuHIMN coorBeTcTBHs. Ponb n
MecTo (pm3WKM B (OPMHUPOBAHUM COBPEMEHHOH HAyYHOH KapTHHBI MHpa, B MPAKTUYECKON
JeSITeILHOCTH JIFOJICH.
Pa3znen 2. Mexanuka 24 JIP 1-7
Tema 2.1 Mexannueckoe asmkeHne. OTHOCHUTEIHLHOCTE MEXaHHYECKOro IBIKeHHs. CucreMa OTCUéTa. 2 MP 1-7
Kunematnka Tpaekropusa. Ilepemerienne, ckopocTh (CpedHsisi CKOpPOCTh, MTHOBEHHas CKOPOCTh) U I1P 1-1-18
64 YCKOpPEHHE MAaTEepUaIbHOM TOYKH, MX HPOEKIMH Ha OCH CHUCTeMbl KoopauHaT. CloxeHue
MIEPEMELICHUN U CI0KEHNUE CKOPOCTEN.
PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSAMOJMHEWHOE MABIDKEHHE. |'paduku 3aBHCHMOCTH 2
KOOpaAuHaT, CKOPOCTH, YCKOPCHHA, IYTU U NEPEMCIICHUA MaTepI/IaJ'II)HOI\/'I TOYKHU OT BPCMCHHU.
CBo0OoHOE TIaieHne. Y ckopeHue cBoOoHOTO najieHns. KpuBonuHeliHoe ABMkeHue. [[BruxkeHme
MaTepUalbHOM TOYKH IO OKPYXHOCTH C MOCTOSSHHOM IO MOAYJII CKOPOCTBIO. YTJOBasy
CKOPOCTb, JIMHEHHass CcKopocThb. llepuom u uacrora oOparnieHus. LleHTpocTpeMUTENbHOE
YCKOpEHHE.
TexHuueckue yCTpOWCTBa M MPAKTUUYECKOE MPUMEHEHUE: CIUIOMETp, ABUKCHHE CHAPAJIOB, 2
LEIHbIE U PEMEHHBIE NTEPEAAYU.
Tema 2.2 [Tpunuun otHocurenbHocTu l'anmunes. Ilepsbiit 3axkoH HproToHa. MHepimanbHblE CUCTEMBI 2
Junamuka orcuéra. Macca tema. Cwma. Ilpunnun cyneprosuiiuu cui. BTtopoil 3akon HeroToHa s
64 MarepuanbHOU Touku. TpeTuil 3akoH HproTOHaA 1U1s1 MaTepuanbHbIX TOUYEK. 3aKOH BCEMHPHOTO,
taroterns. Cuna Tspkectu. [lepBas kocmuaeckasi ckopocts. Cuna ynpyroctu. 3akon ['yka. Bec
tena. Tpenne. Buasl TpeHns (mokos, cKombxkeHHs, kadeHus). Cuna TpeHnsa. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbXKEHUS U cuiia TpeHus mokos. Koaddumuent tperns. Cuna conmpoTHBICHNUS
MIPH IBI>KEHUHU TeJa B )KUIKOCTH WU rase.
ITocTynarensHO€ W BpamiaTeNbHOE JBIDKEHHE aOCONIOTHO TBEPAOTO Tena. MOMEHT CHITBI 2
OTHOCHUTEJILHO OCH BpauieHus. [1ne4do cuibl. Y ciaoBua paBHOBECHS TBEPIOTO Tea.
Texangeckue yCTpOﬁCTBa u MPAKTUIECKOC MIPUMCHCHHUC! IMOAIIMITHUKH, JABHUXCHUEC 2

HNCKYCCTBCHHBIX CITYTHHKOB
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Tema 2.3
3aKOHBI COXpaHEHUSI B
MEXaHHKe
124

NMiynsc MaTepuanbHON TOYKH (Teda), CHCTEMBl MaTepHAbHBIX TO4YeK. VMIynbc CHIBI U
W3MCHEHUE HMITYJIbCa Telld. 3aKOH COXpPaHCHHsI HMMITyJibca. PeakTwBHOE ABMKeHHUE. Pabora
cwibl. MomHOCTE cuiibl. KnHeTH4eckas SHeprusi MaTepraibHOM Touku. TeopeMa 00 U3MEHEHHH
KUHETUYECKOM HEPTHH.

[Morenuuanbhas sHeprus. lloTeHUManpHass SHEPTUs YOPYro AeQOPMUPOBAHHOW MPYKHUHBI.
[lorennmanbHas 3Heprus Tena BOAM3M  IOBEpPXHOCTH 3emid. lloTeHnuanbHble U
HeTOoTeHIMalbHble CHIIBL. CBsI3b Pa0OThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHUEM MEXaHU4YEeCKOM
SHEPTUM CUCTEMBI Tel. 3aKOH COXpPaHEHMS MEXaHWYeCKOW SHepru. YNpyrue U Heynpyrue
CTOJIKHOBEHHSL.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEp, MNPYKUHHBIH
MUCTOJIET, ABMYKCHUE PAKET

IIpakTHyeckue 3aHATHS:

[Ipaktuueckoe 3auarue Ne 1. MccrnenoBanue ABIKEHHS TeJla MO ACHCTBHEM MOCTOSHHOM
CHIIBL.

N

IIpaktruueckoe 3anarue Ne 2. CoxpaHeHUE MEXAHUUYECKON SHEPTUU IPU JBUKEHUU Tella MOJ
JeHCTBUEM CHJI TSDKECTH M YIIPYTOCTH.

IpakTrueckoe 3anstue Ne 3. M3yueHue ocoOOEHHOCTEH CHIIBI TPEHUSI.

Paznen 3. MoJsiekyasipiasi Gpu3HKa M TEPMOIMHAMHUKA

16

Tema 3.1
OCHOBBI MOJIEKYJISIPHO -
KUHETHUYECKON TEOpUHU

64

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETUYECKOH TEOpPUH W HMX OMBITHOE OOOCHOBaHMUE.
BbpoynoBckoe nBmxenwe. Huddysms. Xapaktep IBMKEHHS H B3aUMOJCHCTBHA YaCTHII
BelecTBa. MOJICNIM CTPOCHUSI Ta30B, KUIAKOCTEH M TBEPABIX Tl M OOBACHCHHE CBOMCTB
BEII[ECTBA HA OCHOBE ATHUX Mojeiei. Macca u pasmepsl Moisiekyid. KonmdecTBo BelecTsa.
[locTosiHHast ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nm3mepenue. lllkana remreparyp Llenbcus. Mogens
uaeanbHOro raza. OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETHIECKON TEOPUH UACATLHOTO ras3a.
AOcoroTHas Temmeparypa Kak Mepa CpelHeld KHHETHUYECKOW HHEPTHUU TEIUIOBOTO IBUKEHUS
yactul rasza. lllkama temmnepatyp KensBuHa. I'a3oBble 3akoHBIL. YpaBHeHHEe MeHzeneeBa—
Knamnetipona. 3akon Jlanerona. M3omporeccsl B HACATEHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM|
BeniecTBa. [ paduueckoe mpeicTaBIeHne H30MPOIIECCOB: U30TepMa, H30X0pa, u3obapa.

TexHHUECKHE YCTPOHCTBA U IPAKTHUECKOE MPUMEHEHHE: TEPMOMETD, OapoMeTp.

Tema 3.2
OCHOBBI TEPMOTMHAMHKH

64

TepMmonnHamMuyeckas cucreMa. BHYTpeHHsAs 3Heprus TEpMOJUHAMHUYECKOM CHCTEMBI U
crnocoObl €€ n3MeHenus. KonmdecTBo TermioTsl 1 pabora. BHyTpeHHss1 SHEPTHs 0JTHOATOMHOTO
WAeaTbHOrO0 Ta3a. Buapl Temomepenadn: TEMJIONPOBOAHOCTh, KOHBEKIHSA, HW3IyUCHHE.
VY nenbHas TemnoEMKOCTh BemiecTBa. KonuuecTBo TemoTsl npH Temonepenaue. [lonsatue o6
agnabatHoM mponecce. llepBblii 3akoH TepMoauHaMUKH. llpuMeHeHMe mepBOro 3aKoHa

TEPMOJIMHAMUKH K H30mporeccam. ['paduieckas HHTeprpeTanus paboThl raza.

JIP 1-7
MP 1-7
I1P 1-1-18
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Bropoii 3akoH TepMoauHaMuku. HeoOpaTuMoCTh IpoIiecCoB B pupoe. TerIoBsle MaIllHHEI.
[MpuHIMIBL NeiCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPTUU B TEIUIOBBIX MallldHAaX.
Koaddunuent nonesnoro jaericteus TerioBoit Mammuubl. [{ukn Kapuo u ero xo3addumment
TMIOJIE3HOTO JIEHCTBHSI. DKOJOTHYECKHE MPOOIEMBI TeTTIOOHEPTETHKL.

TexHUYEeCKHE YCTPOICTBA U MPAKTHYECKOe MPUMEHEHHE: IBUTATEIh BHYTPEHHEIO CrOPaHUs,
OBITOBOM XOJIOJAUIBHUK, KOHIUIIHOHED.

Tema 3.3
ArperaTHbIe COCTOSHUS
BerecTBa. ®a3oBbIe
MIEPEX O IbI
44

[TapooOpa3oBanue u KoHzeHcaius. VcnapeHue u kurieHue. AOCONIOTHAS U OTHOCHUTEIIbHAS
BJIQXKHOCTHh BO3Ayxa. HachlleHHBI Tap. YenbHas TemyioTa mapooOpa3oBaHUs. 3aBHCHMOCTH
TEMIIEPaTypPhl KUIIEHUS OT JTaBICHISL.

Teépnoe Temo. Kpucrammdeckne W amopdHBIE Telda. AHH30TPONHS CBOWCTB KPHCTAIIIOB.
Kunkue xpucramisl. CoBpeMeHHbIE MaTepuaibl. [lmaBieHue W Kpucramiuzanus. Y IeiabHas
temtora miassieHus. CyOnumanus. Y paBHEHHE TEIJIOBOro OaiaHca.

TexHHueckre YCTPOHCTBA M MPAKTUYECKOE IPUMEHEHHE: THUTPOMETP M IICUXPOMET,
KaJOpPUMETp, TEXHOJOTUH IMOJYYEHHS COBPEMEHHBIX MAaTepHajioB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Pa3nen 4. DnekTpoanHaMHKAa

24

Tema 4.1
DJIEeKTPOCTAaTHKA
64

OneKTpu3auus Tea. DIEKTpUUYecKUuid 3aps. JlBa BUAA AIIEKTpUUYECKHUX 3apsiaoB. IIpoBoaHuKw,
MUDIIEKTPUKA W TONYHNPOBOMHUKA. 3aKOH  COXPaHEHHWS  JJIEKTPUYECKOTO  3apsja.
Bzaumoneiicteue 3apsanoB. 3akoH KynoHa. ToOUeUHBIA AIEKTPUUECKHUM 3aps. DIEKTPUUECKOE
nonie. HampspkEHHOCTH DMK TprIecKoro mous. [IpuHINT cynepio3uiiy 31eKTPUIeCKUX MOJIEH.
Jluann HanpsHKEHHOCTH 3JIEKTPUYECKOTo IMoJisi. PaboTa Ccuil 3JeKTpOCTAaTHYECKOTO TIOJIS.
ITorennman. PasHOCTh NOTEHIMAIOB.

ITpOBOAHMKH M TUBJIEKTPUKH B AJIEKTPOCTATHUECKOM IToJie. JudnekTpuueckasl HpOHUIAeMOCTb.
Onexrpoémkocts. KoHzmeHcaTtop. OIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEprus
3apsKEHHOT0 KOHJIEHCaTopa.

TexHrn4yecknue yCTpOWCTBA W TPAKTUYECKOE TPUMEHEHME: DIIEKTPOCKOM, 3IIEKTPOMETD,
ANIEKTPOCTATHYECKAasl 3alUTa, 3a3eMJICHUE DIIEKTPONPHOOPOB, KOHIEHCATOP, KOIMPOBAJILHBIH
anmnapar, CTpyWHbBIH IPUHTED.

Tema 4.2
IToCTOSIHHBIN ATEKTPUUECKHUN
TOK. TOKH B pa3mu4HbIX
cpenax
124

DNEeKTPUIECKUN TOK. YCIIOBHUS CYIIECTBOBAHMS JEKTPUIECKOro Toka. Mcrounmku Toka. Cuial
toka. [loctostHEbIit TOK. Hampspkenme. 3axkoH Oma s ydacTka IeNH. DJIEKTPUUECKOE
CONPOTHUBJICHUE. YJEIbHOE COMPOTUBIEHUE BeliecTBa. llocrmegoBaTenbHoe, MapalljiesbHOE,
CMEIIIAHHOE COEIMHEHHE IMPOBOJAHUKOB. PaboTa 3jekTprudeckoro Toka. 3akon xoyis—JIenia.,
MOoIIIHOCTh 3JEKTPUUECKOT0 TOKA.

OIEKTPOABIKYIIAsl CUJIa U BHYTPEHHEE COMNPOTUBJICHHE HCTOYHUKAa TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOH) 3eKTpuieckoi 1ernu. KopoTkoe 3aMbIKaHue.

JIP 1-7
MP 1-7
Ip 1-1-18
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DNeKTpOHHAsT TPOBOJAUMOCTh TBEPABIX METAIUIOB. 3aBUCHMOCTh COTNPOTUBIICHHUS METAIJIOB OT|
TeMreparypbl. CBEpXIPOBOAMMOCTD. DJIEKTPHUSCKUI TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX
nyukoB. [lomynpoBoguuku. COOCTBEHHass M TPHMECHAs MPOBOIAMMOCTH IMOJYNPOBOIHHUKOB,
CsoiicTBa p—h-niepexoxaa. IlomympoBogHHKOBEIE TPHOOPEI. DIEKTPHUECKUI TOK B pacTBOpax M
pacIiaBax dJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS JUCCONUAIMS. DNEKTPONN3. DJEKTPHICCKUN]
TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSATENBHBIN pa3psia. Monaus. [1nazma.

TexHudeckue yCTpONCTBA M TMPAKTHUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETpP, PEOCTaT,
WUCTOYHWKH TOKa, DJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, DIEKTPOOCBETUTENBHBIE MPHOOPHL,
TEPMOMETpP  CONPOTUBJICHHS, BaKyyMHBIH  JHOJ, TEPMHUCTOPHI H  (DOTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBEIN AUO]I, TaTbBaHUKA.

IIpakTHyecKHe 3aHATHS:

»

[Ipaktuueckoe 3ausarue Ne 4. Uzydenne 3akona OMa 11 y9acTKa IeTH, MOCIeI0BAaTEIHLHOTO U
MapaJuIeIbHOTO COSAMHEHNS IPOBOTHUKOB.

[Ipaktruueckoe 3anstue Ne 5 M3yuenue 3akona Oma st moiHou uenu. Onpeaenenue SC u
BHYTPCHHET'O COMMPOTUBJICHUA NCTOYHHKA TOKA.

IIpaktruueckoe 3anatue Ne 6. Y nenpHOE COMPOTUBIEHUE TPOBOJHUKA

Tema 4.3
MarxauTHoOE 1oJe.
DNeKTpOMarHuTHas
WHIYKIHAS
64

IlocTosiHHBIE MarHUTHL. B3anMoneidCcTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnoJie. BekTop,
MAarHuTHOM WHAyKUMH. [IpMHIMD CyNneprno3suuuyd MarHuTHBIX IoJIeld. JIMHMM MarHuTHOMH
uHaykiuu. KapTuHa duHUE MarHUTHOM WHIYKIIWK TOJS TOCTOSIHHBIX MAarHuTOB. MarHuTHOE
oJIe MPOBOJHUKA ¢ TOKOM. KapThHa JTUHUN MHAYKIUU MarHUTHOIO IOJS AJMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOI'O KOJIBLIEBOIO IMPOBOJHHUKA, KaTyWIKU ¢ TOKOM. OmeIT Dpcrena.
BzaumopeiicTBue mpoBogHUKOB ¢ TokoM. Cuia Ammepa, e€ Momynb W HampasieHue. Cuial
Jlopenua, e€ Moaysib W HampaBieHue. J[BWKeHHE 3apsyKeHHOW YacTUIlbl B OJHOPOJIHOM
MarHuTHOM Tmoie. Pabota cuibt Jlopenma.

SlBnenue  aneKTpoMarHUTHOM  MHAYKOUM. [loTOK  BeKTOpa  MarHUTHOM  WHAYKLHH.
DIEeKTPOABIKYIIAS CUjla MHAYKIIUU. 3aK0H AJIeKTpoMarauTHou uHayknn Dapanes. Buxpesoe
ANEKTPUUECKOE TMOje. OJEKTPOJABWXKYIAs CHJIa HHAYKUUA B MPOBOJHUKE, JBIKYIIEMCS]
MOCTYMNATEIbHO B OJHOPOJHOM MarHutHoM noie. [IpaBuio Jlenua. MHAyKTUBHOCTB. SIBIEHUE
CaMOMHAYKITUH. DJIEKTPOABUKYIIAS CHUJIa CAMOUMHAYKIIUYA. DHEPTUs MATHUTHOTO OIS KaTYIIKH|
C TOKOM. DJICKTPOMAarHuTHOE TIOJIE.

Texauueckue YCTpOf/iCTBa nu MPaKTHUYICCKOC IMPUMCHCHHUC! IIOCTOSAAHHBIC MAarHurThl,
SJICKTPOMAIrHUTLI, 3JICKTPOABHUIATCIIb, YCKOPUTCIMW JSJICMCHTAPHBLIX 4YaCTULl, HWHAYKIIMOHHAA
IICYb.

Paznea 5. Kose0anus 1 BOJTHBI

26

JIP 1-7




Tema 5.1
Mexanuueckue u
3JIEKTPOMArHUTHBIC
KoJieOaHus
64

Konebarenbras cucrema. CBoOoaHBIC MeXxaHUYeCcKue Konebanus. ['apMoHndeckue KonebaHus.,
[lepuon, vactoTa, ammuutyna u ¢asa konebanuil. [IpyXuHHBI MasTHHUK. MaTeMaTH4eCKuil
MasTHUK. YpaBHEHHE rapMOHUYECKUX Konebanuil. [IpeBpamienne sHeprun mpyu rapMOHUYECKHX|
koneOanmsax. KomeGatensHpii  KOHTYp. CBOOOAHBIE JIEKTPOMAarHWTHBIE KoJeOaHUS B
UAeambHOM  KonebaTeahbHOM  KOHType.  AHaIOTHS  MEXAYy  MEXaHHYeCKUMH |
9NEeKTPOMAarHUTHEIMU KoneOaHusiMu. Dopmyna Tomcona. 3akOH cOXpaHEHHsS SHEPIUU B
uaeansHOM KojlebaTrenpbHOM KOHType. IlpencraBmeHme o 3aryxarommx —KoJjeOaHUsX.
BrinykaeHHple MexaHWYeckrne KoneOaHus. Pe3oHanc. BwIHYXIEHHBIE AIIEKTPOMAarHUTHBIE
KoJIeOaHusl.

Ilepemennblii Tok. CHHYyCOMAANBHBIA TMEPEMEHHBIA TOK. MOIIHOCTh TMEPEMEHHOTO TOKAa.
AMIUIMTYTHOE ¥ JICHCTBYIOIEEe 3HAYCHHWE CWJIBI TOKA M HalpspkeHus. TpaHcdopmaTop.
IIpou3BoAcCTBO, Nepeada U MOTPEOICHUE IISKTPUUSCKON IHEPTUU. DKOJIOTHUSCKUE PUCKH TIPH|
MPOU3BOICTBE ANMEKTpodHepruu. KynbTypa MCHONB30BaHHS SIEKTPOIHEPTUH B TOBCEIHEBHOM
JKU3HU.

TexHudeckue ycTpocTBa M IPAKTUYECKOE IPUMEHEHHE: DJIEKTPUYECKUN 3BOHOK, I€HEpaTop|
MIEPEMEHHOI0 TOKA, TMHHUHU JJIEKTPOIIepe1ay.

Tema 5.2
Mexannueckue u
C-)J'ICKTpOMaF HUTHBIC BOJIHBI
64

MexaHnyeckue BOJIHBI, ycioBusi pacnpoctpaHeHus. Ilepuoa. CkopocTh pacnpoCTpaHEHHs U
uHa BonHbL. Ilomepeunele W mponosibHele BonHBL. MHTepdepeHmms u audpaxous
MEXaHUYEeCKUX BOJIH. 3ByK. CKOpOCTh 3ByKa. [ poMKOCTH 3ByKa. BricoTa ToHA. TeMOp 3ByKa.

OJEeKTPOMarHuTHBIE BOJHBL. YCJIOBUSl H3JIy4€HHs OSJCKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHranusa BekTopoB E, B, v B snextpomarauTHOil BosiHe. CBOMCTBa 3JEKTPOMAarHUTHBIX|
BOJIH: OTpaXCHHUE, TMpeJoMIIeHUe, Mospu3anus, audpaxknus, wuHTepepeHmus. CKOpoCTH
3NIEKTPOMAarHUTHBIX BOJH. llIKkana 37eKTpOMarHuTHEIX BOJIH. [IprMeHeHre 371eKTpOMarHUTHBIX|
BOJH B TeXHUKe MU ObiTy. IlpmHumMnel paguocBs3u u  TeneBuaeHus. Paguonoxanms.
OJNIEeKTPOMarHuTHOE 3arps3HEHHE OKPYIKaAIOLIEeH CpeJibl.

TexHaudeckue yCTpPOHCTBA M TMPAKTHUECKOE MPUMEHEHHE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
YIIBTPa3ByKOBasi TMATHOCTHKA B TEXHUKE M MEIUIIMHE, panap, PaauONPUEMHHUK, TEIEBHU30D,
anTenHa, Tenedon, CBU-meyp.

Tema 5.3
Omruka
64

I'eomeTpuueckas onrtuka. [IpsMoinHETHOE paclpoCTpaHEHHUE CBETa B OAHOPOIHOM cpene. JIyy
cBera. Toueuynplil UCTOYHUK cBeTa. OTpakeHHE CBETa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue
n300paxeHnd B IUIOCKOM 3epkane. llpemomnienne cBeTta. 3akOHBI TMPEJIOMIJICHHUS CBETA.
AOGcomoTHBIN MoKa3zarens npenomieHus. [lomHoe BHyTpeHHee oTpaxkenue. [IpenenbHbIN yromn
MOJTHOTO BHYTpeHHero oTpaxeHwus. Jucnepcus cBera. CoxHBIN cocTaB 6enoro cera. L[Ber.

Coluparoruyie ¥ paccenBaromye JUH3bL. ToHKas JmH3a. DOKYCHOE PACCTOSHHE M ONTHYECKas]
cwia ToHKOHM JmH3EL. llocTpoeHune n300pakeHUil B COOMPAIOIINX U PACCEUBAIONIMX JIMH3aX.
®opMyna TOHKOM JHMH3BL YBelIWYeHHUE, JaBaeMoe JuH30M. Ilpenmensl npuMeHUMOCTH
reoMeTpruecKoil onTuku. BoaHoBas ontuka. MHTepdepenims cBeta. KorepeHTHBIE HCTOUYHHKH.

YcnoBus HaOMIOACHUS! MAaKCUMYMOB U MUHMMYMOB B MHTEP(EpPEHLUMOHHON KapTUHE OT JBYX|

MP 1-7
ITP 1-18-33
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cuH(pa3HbIX KOTEPEHTHBIX UCTOUHUKOB. Judpakius ceera. JIudpakunonnas pemeérka. Y CiIoBUe
HaOJrONEeHNsT TJaBHBIX MAaKCUMyMOB TIPH TIaJ€HHH MOHOXPOMAaTH4eCKOrO0 CBETa Ha
JudpakuuoHHyto peméTky. [lonmsipuzanus ceeta.

TexHuueckre YCTPOHCTBA M MPaKTHYECKOE NPUMEHEHHE: O4YKH, Jymna, QoToamnmapar, 2
NPOCKIMOHHBIA anmapaT, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(PaKIMOHHAS
pemETKA, TONSTPOUL.
Tema 5.4 Hnrtepdepennus ceta. KorepeHTHOCTh CBETOBBIX Jyuel. VHTepdepeHns B TOHKMX TJICHKAX. 2
BonroBsie cBoiictBa cBeta | Kombria Heiorona. Mcnonp3oBanne wHTepdepeHINM B Hayke W TexHHKE. Jndpaxmus csera.
84 Jdudpaxus Ha meny B napauieNbHbIX Tydax. JJudpaknuoHHas pemerka.
[lonsitue o romorpaduu. Ilomspuszamnust momepednsix BonH. [lomspuzamus ceerta. J[BoiiHOE 2
nydenpesnomiienue. [lonsgpounasl.
Hucnepcust ceeta. Bunpl uznyuenuil. Bunbl cnektpoB. Cnektpbel ucmyckanus. CHOEKTpBbI 2
nornomenns. CrekTpanbHblii aHanmu3. CHekTpalbHbIE KIACCHl 3Be37. YIBTpadHOJIETOBOE
nznydyenne. UndpakpacHoe m3mydenue. PearreHoBckue myuu. Mx mpupona u cBoiictea. [1lkana
3JIEKTPOMArHUTHBIX U3Ty49EHHH.
IIpakTHYecKkue 3aHATHA: 2
[Mpaktuueckoe 3anstie No7 I3ydeHue wuHTepdepeHIMH cBeTa W JU(PAKIUHU CBETa C 2
MOMOIIBI0 TU(PAKINOHHON PEIIETKH.
Paznen 6. OcHoBBI clieniuaJIbHON Teopuu oTHOCUTEIbHOCTH (naj1ee — CTO) 2 JIP 1-7
Tema 6.1 I'paHuLBI TPUMEHUMOCTH KJIacCHUeCKOW MexaHukd. llocTynarel crenuanbHOW —Teopuw| 2 MP 1-7
OcCHOBBI cTiennanbHOM OTHOCUTENIbHOCTH: WHBAapHAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BakKyyMe, MPHHIINI [P 1-18-33
TEOPHH OTHOCUTEIBHOCTH | OTHOCHTEIBHOCTH DHHIITEHHAa. OTHOCHTENBFHOCTh OJTHOBPEMEHHOCTH. 3aMelJICHUE BPEMEHHU U
24 COKpaIlleHHEe JJTUHBI. DHEPrHsl U UMITYJIbC PEISITUBUCTCKON YacTHLbl. CBA3b MacChl C SHEprueH|
Y UMITYJIbCOM PEISITUBUCTCKOM YacTHIIBI. DHEPTys MOKOS.
Pa3nen 7. KBanToBas ¢u3uka 14 JIP 1-7
Tema 7.1 ®otonsl. Popmyna Ilnanka cBsi3u 3Hepruu (OTOHA C €r0 YaCTOTOW. DHEPTUs M HMITYJIbC 2 MP 1-7
OneMeHThl KBaHTOBOM ¢dorona. OtkpeiTue u wuccienoBanue ¢orodpdexra. Onbitet A.I. CroneroBa. 3akoHHI [P 1-18-33
ONTHKH ¢doroaddexra. YpaBHenue DiiHiuTeHa 11 GoTorddexra. «KpacHas rpanuna» dorosddekra.
44 Jasnenue ceeta. OnbiTel [1.H. JIebeneBa. XuMHUYeCKOE ICHCTBHE CBETA.
TexHuueckre YCTpOWCTBA M MPAKTUYECKOE NpUMEHEHHe: (OTOUIEMEHT, (OTOAATUHK, 2
coJiHe4yHas OaTapesi, CBeTOANOI.
Tema 7.2 Mopnens aroma Tomcona. OnbiTel Pesepdopnaa no paccesinuio o-yactuil. [lnaHnerapHas Moeib 2
CrpoeHnue aroma atoma. [locrynater Bopa. M3nydenue u nornomenue GOTOHOB NPH MEPEXOAE aToMa ¢ OJHOTO)
44 YpOBHS 3HEprum Ha Apyroil. Buasl cnekTpoB. CHeKTp ypOBHEH 3HEpPruu aroma BOAOPOJA.

BonnoBeie cBoiicTBa wactuil. Bomubl ge bpoitnsg. KoprnyckylsipHOBOJHOBOM —Jyaliu3M.

CrioHTaHHOE U BBIHYXJICHHOC M3JIYyYCHUC.
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TexHaudeckue yCTporUCcTBa U MPAKTUIECKOE TIPUMEHEHNE: CIIEKTPATbHBIN aHaTu3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Tema 7.3
AToMHOE SApO
64

OKCHIEpUMEHTHI, J0Ka3bIBAIOIINE CIOKHOCTh CTpOoeHHs sapa. OTKpBITHE PAaTUOAKTHBHOCTH.
OmnsiTel Pezepdopna mo onpeneieHnto coctaBa paguoakTUBHOTO u3nydenns. CBoiicTBa anbda-,
Oera-, ramMma-usiydeHus. BinsHHe pagMOaKTHBHOCTH Ha HBble OpraHusmbl. OTKpeITHE
npoToHa U HelWTpoHa. Hykiionnas mozens siapa [eiizendepra-lBanenko. 3apsz sapa. MaccoBoe
yncio siapa. M3otomsl. Anbda-pacnan. DIeKTpPOHHBIH M MO3UTPOHHBIN OeTa-pacman. ['amma-
M3JIydeHHe. 3aKOH PaJluOaKTUBHOTO pacnajia. JHEeprus CBsI3H HyKJIOHOB B sape. SnepHble CUIIbL.
Hdedexkr maccel saapa. SnepHbie peakuuu. [enmeHne u cuHTe3 siaep. SaepHblid peaxTop.
TepmosiiepHbIi CHHTES.

IIpobmeMbl W TIEPCHCKTHUBBI SIACPHONH DHEPTreTHKH. OKOJOTHYCCKHE AacCIEeKTHl SIEepPHOU
SHEPreTHKH. OJeMeHTapHble dYacTHHbl. OTKPBITHE IMO3UTPOHA. MeTonsl HAOMIOAeHUsS U
perucTpauMd d3JE€MEHTApHbIX 4YacTul. @OyHJaMeHTaJbHbIE B3aUMOJEWUCTBUSA. EAMHCTBO
¢bu3nuecKor KapTUHBI MUDA.

TexHuueckue yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHUE: AO03UMETp, Kamepa BunbcoHa,
SJIEPHBII peakTop, aToMHast boMOa

Pasnes 8. DiieMeHTHI ACTPOHOMHUM M ACTPOPU3UKH

»

Tema 8.1
DJIEMEHThI ACTPOHOMUH U
acTpo(U3UKN
64

Oransl pa3BuTHa actpoHoMui. [IpukinanHoe 1 MUPOBO33pEHUECKOE 3HAUCHUE aCTPOHOMUH. Bua
3BE3nHOrO HeOa. Co3Be3aus, sIpKre 3BE3/bI, IUIAHETHI, UX BUIUMOE IBUKECHHE.

Conneunast cucrema. Connie. ConHeunas akTuBHOCTh. McTounuk sHeprun ConHIa U 3BE3.
3BE3MbI, UX OCHOBHBIC XapaKTEPHUCTUKH. J[MarpamMma «CHEKTPabHBIA KJIacC — CBETUMOCTHY.
3BE3BI TIIABHOM ITOCIIEJOBATEIBHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTBY IS 3BE3]] TJIaBHOM
MOCIIeIOBAaTeIbHOCTA.  BHyTpeHHee cTpoeHne 3BE3n. COBpeMEHHBIE MPEJCTABICHUS O
MPOUCXOXKIeHNU U dBomonuu CoJHIA U 3BE3]. DTambl KU3HU 3BE31. Mieunsiii [1yTe — Hara
I'amakTuka. [Tonosxenue u apwxkenne Connna B 'amaktuke. Tumel ranaktuk. PagporanakTuky u
KBa3apbl. YépHBIE NBIPHI B Spax raIaKTHK.

Bcenennas. Pacmnpenne Beenennoii. 3akon Xa006:ma. Paszoeranue ranaktuk. Teopus boinbiioro
B3pbiBa. PenmukroBoe wu3nydyeHue. MacmrtaOHas CcTpykTypa Bceenennoil. MertaranakTuka,
Hepeménnsle npobiemMbl aCTPOHOMHUHU.

JIP 1-7
MP 1-7
[P 1-18-33

IIpome:xxyTouHas arrectauus B 1 cemecTpe - apyrasi ¢popma arrecrtanum (TeCTUPOBaHUeE)

IIpome:xxyTouHasi aTTecTalus Bo 2 ceMecTpe — AndepeHIIMPOBAHHBII 3a4eT (TeCTHPOBaHMe)

Bcero

117
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3. YCJIOBUSA PEAJIM3AIIMA PABOUYEM ITPOT'PAMMBI OBIIIET'O YYEEHOT'O
MMPEJIMETA

3.1. TpeboBaHUsI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00eceYeHUI0

OcHameHHOCTh KabuHeTa «Du3nkay:

- [I0Ca/I0YHbIE MECTa M0 KOJMYECTBY CTYACHTOB (CTOJIBI U CTYJIb YUCHUUYECKUE ayUTOPHbBIE);

- pabouee MecTo npernoaBaress (CTOJ KOMIIbIOTEPHBIN, CTOI);

- Y4eOHO-METOIMYECKOE 00eCIICUCHHE:!

- n1abopaTtopHoe 000pyIOBAHUE ISl HCCIIEAOBAHUS IIENIEH MOCTOSTHHOTO TOKA;

- n1abopaTtopHoe 000pyI0BaHUE VISl KCCIIEA0BAaHUS LIENeil MepeMEHHOr0 TOKa;

- nu(poBBIC MYTBTUMETPHI,

- n1abopaTtopHoe 000pyI0BaHUE ISl UCCIEAOBAaHUS ONTUYECKUX SIBICHU;

- pa31aTO4HbIA MaTepHUal.

TexHuueckue cpeacTBa 00ydeHus (IepcoOHANbHbIE KOMITbIOTEPHI, OPTTEXHUKA):

- CB Intel Celeron 1700 MHz DDRRAM?256 MB — 5 1ur.;

- mouutop 17 LG Flatron T 710 PH — 5 mit.;

- pabouast craniust HP-Compad dx2000 — 3 mit.;

- TUIIEH3UOHHOE MporpammHoe odecnieuenue: OC.

- MynbTEMEIUIHBIH TpoekTopEPSONEB-S12;

- DKpaH;

- mpuatep HPLASERJETP 1005 USB2.0

- IPUKJIAIHOE MMPOTPaMMHOE OOecIieueHue:

- cUCTEMa NMPOrpaMMHUPOBAHHOTO KOHTPOJIS 3HaHUH (AlpeH);

- BJIEKTPOHHBIE CIIPABOYHbBIE TOCOOUS;

- IPE3EHTAIINH 110 TeMaM IpeIMeTa.

3.2. HMudopmanmoHHoe obOecrieueHue 00yIeHHs
[TepeveHb peKOMEHIyeMbIX y4eOHBIX H31aHuii, THTepHeT-pecypcoB, JONOIHUTEIBHOMN JTUTEPATYPHI.
OCHOBHBIE UICTOYHHKU

OU1. KacesHoB, B. A. ®uzuka: 10-if kiace: yrinyOnéHHslil ypoBeHb : yueOHuk / B. A. KachsiHOB. —
11-e u3n., crep. — Mocksa : [Ipocsemenune, 2023. — 480 ¢. — ISBN 978-5-09-103621-3. — Tekcr :
ANIeKTpOHHBIH // JlaHb : anekTpoHHO-Onbnnoreynas cucrema. — URL:
https://e.lanbook.com/book/334853. — Pexxum moctyma: i aBTOPH3. MOJIB30BATEIICH.

OUN2. KacbsiHOB, B. A. ®uzuka: 11-if kiace: yrinyOnénnsiii ypoBeHs : yueOHuk / B. A. KacbsiHOB. —
11-e u3n., crep. — Mocksa : [Ipocsemenne, 2023. — 493 ¢. — ISBN 978-5-09-103622-0. — Texcr :
3NIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnnoreynas cucrema. — URL:
https://e.lanbook.com/book/334877 — Pexxum gocTyna: Juist aBTOPH3. MOJIb30BATEICH.

I[OHOJ'IHI/ITCJ'IBHBIG HCTOYHHUKU:

JU1. ®uszuka : 10-i knace : 6a30BbId ypoBeHb : yueOHuUK / JI. O. I'ennenmreiin, A. A. bynatosa, U.
H. Kopuunses, A. B. Komkuna. — 3-e uzn., ctep. — Mocksa : [Ipocsemnienue, 2022. — 256 ¢c. —
ISBN 978-5-09-092528-0. — Tekcr : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/334724. — Pexxum goctymna: st aBTOPH3. TIOJIb30BaTENeH.
JA2. ®uzmnka : 11-i ximacc : 6a30BbIH ypoBeHb : yueOHuk / JI. D. ['ennenmreiin, A. A. Bymarosa, 1.
H. Kopuunses, A. B. Komkuna. — 3-e uzn., ctep. — Mocksa : [Ipocsemnienue, 2022. — 253 ¢. —
ISBN 978-5-09-092529-7. — TekcT : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/334727. — Pexxum goctyma: [uist aBTOPHU3. TTOJIb30BATEIICH.
ONEKTPOHHBIE PECYPCHI:

OP1. OnexrponHo-6ubanoTeuHas cucrema «M3narenscra «Jlanp» [DnekTpoHHbIN pecypc]. - Pexum
noctyna: http://e.lanbook.com.

OP2. DnexkTpoHHO-OMOIHOTeUHAs crucTeMa «iD0OKS.ruy[DnekTponHsblit pecype]. — Pexum

noctyna: http:http://ibooks.ru

DP3. DnexTponHo-6ubaHoTedHas cucrema «FOPAWTY [DnextponHsiii pecype]. - Pexum gocryma:
http://urait.ru

OP4. DnekTpoHHO - OMOMHOoTEeYHas cucTeMa «3HaHUYM» [ DJIEKTPOHHBINA pecypc]. - Pexxum moctyma:
https://znanium.ru
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIEI'O YYEBHOI'O

INPEJIMETA

KoHTposib M OLlEHKa pe3yabTaTOB OCBOEHHUS OOLIEro y4yeOHOro IpenMeTa OCYILIECTBISETCS
IIPEIo/IaBaTeIeM B MPOLIECCEe IPOBEACHUS NMPAKTUUECKUX 3aHATUNH U TECTUPOBAHMS, a TAK)KE BBIIIOJHEHUS

CTYACHTaMH WHAWBUAYAJIbHBIX 3aI[aHI/II7I.

KOHTpOJIB M OLCHKA PaCKPBIBAIOTCA YEPEC3 NUCHUILIMHAPHBIC PE3YIbTAThI.

Paznen/Tema JAucuMiimHapHbIe Tun oneHoYHbIX
(mpeaMeTHbIE) MeponpUATHI
pe3yJbTaThl
Tema 1.1 ®u3uka u METOABI HAYYHOTO JP 1-4,6,7 MP 1-7 TectupoBanue;
TIO3HAHMSI I1P 1-18 YCTHBIN OTPOC;
Tema 2.1 Kunemaruka JP 1-4,6,7 MP 1-7 (hpoHTATBHBIH
I1P 1-18 MMHUCHMEHHBIN OMPOC;
Tewma 2.2 Jlunamuka JIP 1-4,6,7 MP 1-7 camocTosTenbHas pagora;
OIICHKA COCTABJICHHBIX
ITP 1-18 N
Npe3eHTalnH 1Mo TeMaM
Tema 2.3 3aKOHBI COXpaHEHUS B MEXaHUKE JIP 1-7 MP 1-7 pasiena;
1P 1-18 g hepeHInpOBaHHBINA
Tewma 3.1 OCHOBBI MOJIEKYIISIPHO - JIP 1-4,6,7 MP 1-7 3a4YeT MPOBOIUTCS B
KHHETUYECKOH TEOpHH I1P 1-18 (bopMe TeCTUPOBaHHUSL.
Tema 3.2 OCHOBBI TEPMOIUHAMUKHI JIP 1-4,6,7 MP 1-7
P 1-18
Tewma 3.3 ArperaTHbple COCTOSHUS BEIIIECTBA. JIP 1-7 MP 1-7
®da30BbIC TIEPEXOBI I1P 1-18
Tema 4.1 DnekrpocraTka JIP 1-4,6,7 MP 1-7
ITP 1-18
Tema 4.2 TIoCTOSIHHBIN 3IEKTPUUECKUI TOK. JIP 1-7 MP 1-7
Toxu B pa3IMyHBIX cpenax 1P 1-18
Tema 4.3 MarsutHoe noe. JIP 1-4,6,7 MP 1-7
OneKTpOMarHuTHasi MHIYKITHS 1P 18-33
Tema 5.1 Mexaunndeckue u JIP 1-4,6,7 MP 1-7
AJIEKTPOMAarHUTHEIE KOJeOaHus ITP 18-33
Tema 5.2 Mexanuueckue u JIP 1-7 MP 1-7
AJIEKTPOMAarHUTHEIE BOJHBI ITP 18-33
Tema 5.3 OnTuka JP 1-4,6,7 MP 1-7
1P 18-33
Tema 5.4 BonHOBEIE CBOICTBA cBETA JIP 1-7 MP 1-7
1P 18-33
Tema 6.1 OcHOBBI cIieITUaTBHOU TEOPUH JIP 1-4,6,7 MP 1-7
OTHOCHUTEJILHOCTH I1P 18-33
Tema 7.1 DneMeHTHI KBAHTOBOU OITHKH JIP 1-4,6,7 MP 1-7
ITP 18-33
Tema 7.2 CtpoeHue aroma JP 1-4,6,7 MP 1-7
ITP 18-33
Tema 7.3 ATomMHOE sAPO JP 1-4,6,7 MP 1-7
P 18-33
Tema 8.1 DneMeHTHI aCTPOHOMHH U JIP 1-7 MP 1-7
acTpoU3UKU ITP 18-33
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JIucT u3MeHeHuil padoueil mporpamMMbl

[Tpunoxenne 1

Conepxanue W3MEHEHHUS,
paboueii mporpaMMel

CTpaHHUIIa

/lata u HOMEp mpOTOKOJIA
sacenanusgd MK

OcHoBaHue JJIs1 BHECEHUA
HU3MCHCHUA
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