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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI YUYEFHOU
JUCHUIIIMHBI «PU3UKA»

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH mnpogeccHOHAIbHOI
o0pa3oBaTeIbHOM MPOrpaMMbI:

[Iporpamma JTUCITUTUTUHBI SIBJISIETCS YacThIO OCHOBHOM
npodeccronanbHoil oOpaszoBarenbHolt mporpammbl  CIIO, peanusyemoit Ha 0ase
OCHOBHOTO 00IIIer0 00pa30BaHMsl, U BXOJUT B 00I1€00pa30BaTEIbHBINA ITUKII y4eOHOTO
IiaHa.

Pabouass mporpamma y4eOHON IUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
denepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro O0OIIero
oOpa3oBaHMs U MPUMEPHON OCHOBHOM 00pa30BAaTENbHOM MPOTPaMMBI, OJO0OPEHO Ha
3aceqanuu [lemarornueckoro cosera ®I'bOY IO UPIIO npotokomom Ne6/2025 ot
«18» anpens 2025 roxa.

1.2. lean u nJIaHMpyeMble pe3yJibTAThl 0CBOECHHS TN CHUILTUHBI

1.2.1. Heau 1uCHMIJIMHBI:

Conepkanue  mporpaMmbl  00I1IeoOpa3zoBaTesibHOM  nucHUIUIMHBL — Dusuka
HaIlpaBJIEHO HA JOCTH)KEHHE CIEAYIOIIMX LEei:

* (QopMHpOBaHME UWHTEpeca M CTPEMJICHUS OOYyYalolUXCsi K HayYHOMY
M3YYEHUIO MIPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

*  pa3BUTHE NPEICTABICHUI O HAYYHOM METO/I€ TO3HAHUS

1 (OpPMHUPOBAHUE UCCIIEA0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

* (opMHpOBaHME HAYYHOTO MHUPOBO33PEHHS KaK PE3yJibTaTa M3Y4YEHUS! OCHOB
CTPOEHHUS MAaTepUU U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

* (dopMUpOBaHHE YMEHUU OOBSCHATH SBJICHUS C UCHOJb30BAHUEM (PU3MUECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

* (QopMHpOBaHME TPEACTABICHUA O poiH (PU3MKU I PA3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTrkeHne 3TuX 1eieid 00ecrneurnBaeTcsl peleHueM CIIEeIyIOIUX 3a1au

B IIpoliecce U3yueHus Kypca (PU3UKU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus:

* NpUOOpPETEeHHE CUCTEMBbI 3HAHUU 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOYAS MEXAHHUKY, MOJICKYJIAPHYIO (DU3HKY, AJIEKTPOJIUHAMHUKY,
KBaHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

* (opMHUpOBaHUE YMEHUIN NPUMEHSITh TEOPETUUECKUE 3HAHUS

JUTsl OOBSICHEHUST (PU3NYECKUX SIBJICHUI B IPUPOAE W JIJIsl MPUHATUS TPAKTUUYECKUX
pELIEHNN B TOBCEAHEBHOM KU3HU;

*  OCBOEGHHUE CIOCOOOB peLICHUs PA3IMYHBIX 33/1a4 C ABHO 33JaHHOU (u3HUeCcKon
MOJIENIbIO, 3aad, IMOAPa3yMEBAIOUIUX CAMOCTOSITEIbHOE CO3/1aHhe (PU3NYECKOU
MOJIeJIM, COOTBETCTBYIOILIEH YCIOBUSIM 3a1a4H;

* [OHMMaHHE (PU3MYECKHMX OCHOB U NPHUHIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLECCOB, MX BIUSIHUS HA OKPYKAIOIIYIO CPENY;



*  OBJAJICHHUE METOJaMH CAMOCTOSATEIHHOTO TUTAHUPOBAHHUS

U TpoBeneHUs: (PU3MYECKHMX OKCIEPUMEHTOB, aHalM3a © HWHTEPIpeTalun
UHPOPMAITUH, OIIPEICTICHHUS JOCTOBEPHOCTH IMOTYICHHOTO Pe3yiIbTaTa;

* CO3JaHHWE YCJIOBHUU JUIS Pa3BUTHUS YMEHHH TMPOEKTHO-HCCIIEI0BATEILCKOM,
TBOPYECKOU JIEATEITHHOCTH.

OcobenHocms  popmuposanus COB0OKYNHOCMU 3a0ay U3VYeHUs @QusuKu O
cucmemvl  cpeOHe20  NPOecCUOHANbHO20 — 00pA308aHUsl  3AKIOYAemcs 8
HeoOX00UMOCmU peanu3ayuu npoGecCuoOHAIbHOU HANPABIEHHOCTIU PeulaemblX 3a0ay,
yuéma ocobenrnocmell cghepvl desmenbHOCmuU OYOVWUX CREYUATTUCTOSB.

Ilpoepamma no  ¢usuxe npedocmasiiem BO3MONICHOCb OJisl  Peanu3ayuu
PA3UYHBIX MEeMOOUYeCKUX NOOX0008 K Op2aHu3ayuu ooydeHnus @usuxe npu ycio8uu
CcoXpaneHus 0053ameibHOl YaACMU COOEPHCAHUSL KYPCA.

Ilpenooasamenv  enpase  camoCmosmenbHo  8blOUPAMb  POPMY  U3VHEHUs.
mamepuana: JneKyus, OeMOHCMpayus IKCHEPUMEHmA, Nnpakmuyeckas paboma,
NPAKMUKYM N0 pewenuio 3a0ay u np., a makice no ceoemy YCMOMpeHuo nposooum
O0eMOHCMPAYUOHHbIE U 1ADOpamopHble  pabomvl ¢ YUEMOM — UMEOWe20C s
obopyoosanusi  (onpeoensimv  NPOOONAHCUMENbHOCHb  1AOOPAMOpHO20 UL
NPAKMUYECKO20 3aHAMUSL, OONOJHAMb €20 Opyeumu eudamu pabom: usydeHue
meopemuyecko20 Mamepuad, peweHue 3a0ad, paboma ¢ MmexHUuecKum meKcmoM,
mecmupoganue u np.)

Ilpenooasamenvy ~ camocmosamenvho  onpeoensem — NOCIEO008AMENbLHOCTb
uzyyeHuss U 00veM UaAco8, OMBOOUMbIL HA U3VUEHUe OMOENbHbIX MmeM, 8bloupaem
memMamuxy npopecCUoHAIbHO OPUEHMUPOBAHHO20 COOEPIHCAHUSL OUCYUNIUHBL 8
3asucumocmu  om  cneyugpuku  Oyoywer  npogheccuoHaibHou  0essmeabHOCmu
00YUaAIOUUXCAL.



1.2.2. I[lananupyemblie  pe3yJibTATHI OCBOCHHUS 0011e00pa3oBaTeIbHOI
aucuuILIuHbI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme komnerenuuu (Hayee — OK) u npodeccroHabHbIE KOMIIETCHITUH (fajee —
[IK) &®I'OC CIIO B COOTHECEHHWHM C JIMYHOCTHBIMHU, METAMpPEAMETHBIMU U
npeAMETHBIMUA  pe3yJibTaraMu  o0yueHuss ©Oa3zoBoro ypoBHS (mamee — [IPO)
dI'OC COO npencraBieHbl B TaOJIUIIE:



Koa u
HAHMEHOBaHHE
GopMupyembIx
KOMIIeTeHIN i

HJ'[aHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUSA NIPOrpaMMbl IO TUCHHUIIJINHE

O6mue!

JIuCuMIIMHAPHbIE?

OK 01. Beibupats
CIOCOOBI PeIICHUs
3aaaq
npodeccHnoHATEHOM
IEATeLHOCTH
PUMEHUTEIBHO
K Pa3IHM4YHbIM
KOHTEKCTaM

JIngHOCTHBIC pe3yibTaThl JOKHBI OTpPaXaTh B YaCTH
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K aKTUBHOM
TEXHOJIOTHYECKOM ¥ COIIMAJIbHOM  HAIPaBJICHHOCTH,
CIIOCOOHOCTD WHULIUAPOBATh, MJIaHUPOBATH u
CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTH;

- MHTEpeC K pa3inu4HbIM cdepam mnpodeccuoHaTbHON
JIEATEIILHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTb K OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HHU.

MeTtanpeaMeTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:

OBnaznenue YHHUBEpPCATbHBIMU y4eOHBIMU
IM03HABATEIbHBIMU JCHCTBUSIMH:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

CaMOCTOSITEIILHO (POPMYJUPOBATh U aAKTyaTHM3UPOBATH
po0JieMy, pacCMaTpHUBATh €€ BCECTOPOHHE; YCTaHABINBATh
CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUS MAJS CPaBHEHUS,
Kknaccupukaud M 0000IIEHHUs; ONpeAeNsiTh  I[elu
NEeSTeNIbHOCTH, 3a/laBaTh TMapamMeTpbl U KPUTEPHH WX
JOCTHKCHHUS; BBISBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEUUS
B pacCMaTPUBAEMBIX SIBJICHUSX; BHOCHTH KOPPEKTHUBHI B
NeSATENIbHOCTh, OIEHUBAaTh COOTBETCTBHE PE3YJIbTAaTOB

OCO3HAaHHUC OCHHOCTHU

Tpyay,

JACATCIIBHOCTHU

ITIP6 1. ChopmupoBaHHOCTh TPEACTABICHUN O POJIU
u Mecte (pU3MKM U aCTPOHOMHUHU B COBPEMEHHOH HAyYHOH
KapTHHE MHpa, O CHUCTeMOoOpasyromeld poinu (U3MKH B
pa3BUTHU €CTECTBEHHBIX HaykK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAAE POCCHUCKUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B Pa3BUTHE HAYKHU;
NOHUMaHWE  (U3NYECKOM  CYIIHOCTH  HaOJIH0AaeMbIX
SIBJICHUH MUKPOMHPA, MAaKpOMHUPa U MEraMupa; OHUMaHHE
pOJIM ACTPOHOMMHU B IIPAKTUYECKOM JEATEIBHOCTH YEIO0BEKa
U JlajbHEHIIeM HAay4YHO-TEXHUYECKOM pPa3BUTUH, POJIHU
¢buzukn
B (GOpMHpPOBaHHU  Kpyrozopa U  (yHKIHMOHAIbHON
IPaMOTHOCTH Y€JI0OBEKa JIJIsl PELICHMsI IPAaKTUYECKUX 3a/1a4;

ITP6 2. CdopMHpPOBAaHHOCTh YMEHHUH pacro3HaBaTh
¢usnyeckue sBieHUs (MpoLEecChl) M OOBACHATH UX Ha
OCHOBE  M3YYECHHBIX  3aKOHOB: paBHOMEpPHOE  H
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
MajieHue Tell, JBWKEHUE 110 OKPYKHOCTH, HWHEpLHS,
B3aUMO/IeIICTBHE Tell, KoJlebaTeIbHOE JIBUKEHNE, PE30HAHC,
BOJIHOBOE JBMKeHHE; U (Dy3usi, OPOYHOBCKOE JBUKEHHUE,
CTPOEHHUE XUJKOCTeH M TBEPIBIX TeJ, U3MEHEHHEe oObema
TeJ MPU HarpeBaHuU (OXJIaKIEHHUH), TEIUIOBOE paBHOBECHE,
WCIIApEHNe, KOHJICHCALMs, IUIABJICHHE, KPUCTaJUIM3aLus,
KUIIEHUE,  BIAXHOCTh  BO31yXa, CBA3b  CpeaHel

! O6mue pesymbTaThl cOPMYJIUPOBAHBl B COOTBETCTBUM C JIMYHOCTHBIMM M MeETanpeaMeTHbIMM pesynbtatamu ®IOC COO, B (OPMHPOBAHMH KOTOPHIX Y4YacTBYET
obmeo0Opa3oBaTenbHas AUCIUTUINHA.

2 JlucuunIMHapHble Pe3ybTaThl chOPMYIMPOBAHBI ¥ IPOHYMEPOBAHBI B COOTBETCTBHMM € TPEOOBAHUAMH K IIPEMETHBIM pe3ybTatam 6a3osoro yposHs (ITP6) ®I'OC COO (Tlpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 r.).




[esIM, OICHUBATh PUCKH MOCIEACTBUI JIEATEIHHOCTH;
pa3BUBaTh KPEATUBHOE  MBIIUICHUE TIPH  PEIICHUU
YKU3HEHHBIX TIPOOJIEM;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIAQJETh HaBbIKAMHU Y4YeOHO-HCCIICIOBATEIBCKON U

HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH PaspClICHUA
pooem;

- BBIABJIISITH MMPUIUHHO-CIICACTBCHHBIC CBs3U )51
aKTyaJU3UpOBaTh  3ajJady, BBIABUraTh THUIOTE3y €€

pelIeHrs, HaXOUTh apTyMEHTHI JJIsl IOKa3aTeIbCTBA CBOUX
yYTBEPXKACHUIA, 3a]JaBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

- QHAJIM3UPOBATH MOIYYCHHBIE B XOJ€ PElICHUs 3a/1a4u
pe3yibTaThl, KPUTHUYECKH OLIEHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMETh TNEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO U
MPAKTUYECKYIO YaCTH KU3ZHECSATEIbHOCTH;

- YMeTb MHTErpUpOBaTh  3HAHMS
MpeIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIE HJCH, MpeJyiaratb OPUTMHAIBHBIE
MOAXObI U PEIICHHUS;

- TMPOSIBIIATH CIIOCOOHOCTh MX WCIOJB30BAaHUS B
MM03HABATEIBHOW U COLUATIBHOM MPAKTHUKE;

-IPOSIBJISITH ~ CMIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEIbHOMY MTOUCKY METO/IOB penieHus
MPAaKTUUECKUX 33J1ay, MPUMEHEHUIO Pa3UYHBbIX METOJ0B
MTO3HAHMS;

- CTaBUTh ¥ (POpMYyIHUpPOBATH COOCTBEHHBIE 3a/aud B
00pa3oBaTeNbHON JCSITEIIPHOCTH U JKU3HEHHBIX CUTYAIHIX;
BBISIBIIATh ~ NPUYUHHO-CIEJACTBEHHbIE  CBS3M WM JUIA
JI0Ka3aTesIbCTBa CBOUX YTBEPKIEHUH, 3a7]aBaTh apaMeTphl
U KPUTEPUH PELLICHUS aKTyalIu3upOBaTh 3a/1a4y, BbIABUTaTh
TUTIOTE3Y €€ PEeIIeHUs, HaXOIUTh apTyYMEHTHI;

us3 Pa3HbIX

KMHETUYECKOM PHEPrHM TEIUIOBOIO IBMIKEHMSI MOJIEKYJ C
abCOMIOTHOW TeMIlepaTypol, IMOBBIIICHUWE [ABJICHUS ras3a
IpU €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBA3b MEXKAY
napamMeTpaMM  COCTOSIHMS — Ta3a B HM30IPOLECCax;
UIEKTpU3aLMs TeJl, B3aUMOJEHCTBUE 3aps]0B, HarpeBaHUe
IIPpOBOAHHKA C TOKOM, B3aHMOI[eﬁCTBHe MarduToB,
OJICKTpOMAaruuTHasA MHAYKIUA, I[GI\/JICTBI/IG MAar"guTHOTI'O ITIOJIA
Ha IQPOBOJHUK C TOKOM M JBIXKYIUMWCS  3apsn,
JIEKTPOMArHuTHbIE KoJeOaHUsl U BOJHBI, NMPSMOJIMHENHHOE
pacrpocTpaHeHHE CBeTa, OTpaKCHUE, IMpeJoMIICHHE,
uHTeppepeHys, Audpakuus M HOJIIpU3aLUsA  CBETa,
aucrepcust cBeta; (OTO3IEKTpUUecKuil 3PeKT, cBEeTOBOE
JIaBJICHUE, BO3HMKHOBEHME JIMHEHYAaTOTro CHEKTpa aroma

BOJIOPO/IA, €CTCCTBCHHAS n HCKYCCTBEHHAs
PallOaKTUBHOCTb;

ITP6 3. BnaaeHue ocHOBOIOJIAralOMUMH (HU3UICCKUMU
MOHSITUIMU u BEIIMUYMHAMH, XapakTepU3yIOILIUMHU
¢u3nueckue mporecchl (CBSI3aHHBIMU C MEXaHHYEeCKHM
NIBIOKEHHEM, B3aWMMOJICHCTBHEM TeJl, MEXaHW4YSCKUMU
KOJICOAHUSIMU W BOJHAMHU;  ATOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BEIIEeCTBa, TEIOBEIMHU MPOLECCAMMU;

JJIEKTPUYECKUM M MAarHUTHBIM TIOJISIMH, DJIEKTPUUYECKUM
TOKOM, JJIEKTPOMATrHUTHBIMU KOJICOAHHUSIMH W BOJHAMU;
ONTUYECKUMH  SBICHUSIMM; KBAHTOBBIMHU  SIBICHHSMHU,
CTPOEHHUEM aToOMa M aTOMHOTO s/ipa, paJuOaKTUBHOCTHIO);
BJIA/ICHUE  OCHOBOMOJIAralOMIMMUA  ACTPOHOMHUYECKUMU
MOHATUAMHU, IMO3BOJAIOIMIMMH XapaKTCPU30BaATH IMPOLECCHI,
MPOUCXOASANIME Ha 3BE3/1aX, B 3BE3JHBIX CHCTEMax, B
MEXTaJaKTUYeCKOW cpefe; IBUKEHHE HEOECHBIX Tell,
ABOJIIOLMIO 3Be311 U BeelneHHoid;

[IP6 4. BrnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
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- QHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PELLICHUS 3a/1a4u
pe3yJIbTaThl, KPUTUUYECKH OLIEHMBAThb MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBAaTh M3MEHEHHE B HOBBIX YCIOBHUSX; JaBaTh
OLICHKY HOBBIM CHUTYalUsIM, OLIEHHWBATh NPUOOPETEHHBIH
OIIBIT;

- pa3pabareIBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM
aHaJIM3a MMEIOIUXCSI MAaTepUAIbHBIX U HEMaTepUalIbHbIX
pecypcoB; CTaBUTHh MPOOJEMBI M 3aJaud, OIyCKAroIIne
albTEPHATUBHBIEC PELICHUS

n TeopusiMH (3akoH BcemupHoro tsarorenus, I, I1I m III
3akOHbl HbBIOTOHA, 3aKOH COXpPaHEHUS MEXAHUYECKOU
SHEpPruU, 3aKOH COXPAHEHUS MMIYJIbCA, MPUHIUII
CyNepno3UuIuu CHII, MPUHLIMIT PaBHOMPABHOCTHU
MHEPLHATbHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPHUID CTPOCHHS BEIIECTBA, TIa30BbIE
3aKOHBI, TEpPBBIH  3aKOH  TEPMOJUHAMHKH;  3aKOH
COXPAHEHUS BJIEKTPUUECKOTO 3apsiia, 3akoH KynoHa, 3aKoH
OmMa s ywactka uenu, 3akoH Owma I TOJHOH
3JEKTpUYEeCKON uenu, 3akoH Jxoyns - JleHuma, 3akoH
3JEKTPOMArHUTHOW MHIYKLUHU, 3aKOH COXPaHEHUs YHEPTUH,
3aKOH TMPSMOJIMHEMHOTO paclpOCTPAaHEHUs CBETa, 3aKOH
OTPAXXEHUSI CBETa, 3aKOH MPEJIOMJICHHS CBETA; 3aKOH
COXPAHEHUS SHEPIrUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPAHEHUS DJIEKTPUYECKOrO 3aps/ia, 3aKOH COXPaHECHUS
MacCOBOT0 YMCIIA, IOCTYJaThl bopa, 3aKOH pajiiOaKTUBHOTO
pacmanga); yBEpEHHOE  WCIIONb30BaHHME  3aKOHOB U
3aKOHOMEPHOCTEH MpH aHaidu3e (PU3NYECKUX SBICHUN U
MPOLECCOB;

[IP6 6. Bnajgenwe OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHMS, UCTIOIB3YEMbIMU B (PU3UKE: TTPOBOJIUTH MPSMBIE
U KOCBEHHbIC M3MepeHUsl (PU3MUECKUX BEIHYWH, BBIOMpas
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUS U UCIOJb3Ysl M3BECTHHIE
METO/Ibl OLIEHKM MOTPEIIHOCTEH HW3MEpPEHU, MNPOBOAUTH
WCCIIeIOBaHNE  3aBUCUMOCTEH  (DU3MYECKHX  BEIHYUH
C WCIOJB30BAaHUEM TMPSMBIX HW3MEPEHHH, OOBSICHITH
MOJTyYEHHBIE PE3YJIbTAThI, UCIOIB3YS (PU3UUECKHE TECOPUH,
3aKOHBI U TIOHSATHUS, U JCJIaTh BBIBOJBI; COOIOAATh MpaBHUiIa
6€e30macHoro Tpyna
MpU TPOBEICHUU WCCIEAOBaHUNH B paMKax Yy4eOHOTO
JKCIEPUMEHTA u y4eOHO-UCCIIeIOBATENHLCKON
JIeSITEIIbHOCTH c HCIOIL30BaHUEM i poBbIX




M3MEPUTEITBHBIX YCTPOKCTB " 71a00paToOpHOTO
00opymOBaHUs; c()OPMHUPOBAHHOCTh  TMPEACTABICHUI
0 METO/AX MOJIY4EHHs] HayYHBIX aCTPOHOMUYECKUX 3HAHUM;

I[IP6 7. CdopMHpOBAaHHOCT, yMEHHS  peliaTh
pacueTHbIE 3a/1a4 C SIBHO 33JJaHHOM (pU3HUECKON MOJEIIbIO,
UCTIONB3YS ¢buznyeckue 3aKOHBI
W TpPUHLUIBI;, HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud
BBIOMPATh (PU3MUECKYIO MOJIENb, BBLACHATH (U3NYECKHE
BEJIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE ISl €€ pEeLICHus,
OPOBOIUTH  pacyeTbl M OLEHUBATb  PEAJbHOCTh
HOJYYEHHOr0 3HauyeHus (pu3nyecKol BETUYMHBI; peEIIaTh
Ka4eCTBEHHbIE 3ajauu, BbICTpauBas JIOTHYECKU
HEIIPOTUBOPEUYUBYIO LIENIOYKY PACCYKIEHUN C ONOpOM Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3HUECKUE
SIBIICHHUSI

OK 02.
Hcnonb3oBars
COBPEMEHHBIE CPENICTBA
IIOMCKA, aHaIN3a
U UHTEpIIpeTalun
uH(popManun
1 UHPOpPMAIIMOHHbIE
TEXHOJIOTUU

JUISI BBITIOJTHEHUS
3a/1a4
npo¢eCcCuOHATBHON
NeSITeIbHOCTH

JIMuyHOCTHBIE PE3YNbTaThl JAOJDKHBI OTPakaTh B YacTH
LIEHHOCTH HAyYHOT'O TMO3HAHMSL:

- c(OpPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
HAyKH W OOINECTBEHHOH TMpPaKTHKH, OCHOBAaHHOTO Ha
IUaJore KyJlbTyp, CIHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B TIOJIUKYJIBTYPHOM MHUPE;

- COBEpPILEHCTBOBAaHHE S3BIKOBOM M YMTATENIbCKOM
KYJIBTYpBI KaK CPeJICTBa B3aMMOACUCTBHS MEX/Y JIFOJbMH U
MO3HAHUS MHPA;

MeranpeaMeTHbIe pe3yJIbTaThl  JIOJDKHBI
OBnanenue YHUBEPCAIbHBIMU
MO03HABATEIBHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmaIuei:

- BJAJeTh HaBBIKAMU TMOJIyYeHHs HWHPOpMaLUU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO

OTpaXkaTh:
y4eOHBIMU

I[IP6 5. YMeHue y4yuTHIBaTH TPAaHULBI MPUMEHEHUS
U3YYEHHBIX (PU3NYECKUX MOJENel: MaTepualbHas TO4YKa,
VMHEpIMalibHasi CUCTEMAa OTCUETa, MICANbHBIM ra3; MOJEIH
CTPOEHHUSI Ta30B, >XKUAKOCTEH W TBEPABIX TE€J, TOUYEUHBIN
ANEKTPUYECKUH 3apsij, sJepHas MOJENb aToMa, HyKJIOHHAas
MOJIEh aTOMHOTO sanpa
MIpH pelieHny (PU3NUeCcKUX 3a1ay;

ITP6 9. CdopmupoBaHHOCTH COOCTBEHHOU MO3UIIUU TIO
OTHONICHUIO K (u3nuecKoil nHpopMaluu, moxyyaeMon us3
pa3HBIX HUCTOYHUKOB, YMEHHUH WCIONb30BaTh LU(POBBIC

TEXHOJIOTHH JUTS MIOMCKA, CTPYKTYpUPOBaHMUS,
WHTEpIpeTalMi M TMpeAcTaBiIeHHUs y4eOHON M Hay4yHO-
MONYJIIPHOM uH(popMaIuu; pasBUTHE YMEHUH

KPUTHYECKOI0 aHAJIN3a MoIy4aeMoi HHpopMaIuu




OCYLIECTBISTh  IOWMCK, AaHaJN3, CUCTEMATH3alMI0 |
MHTEpHpEeTannio UHGOPMAIMK PAa3INYHBIX BHUJOB U (HopMm
NPEACTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B PAa3IMYHBIX (hopMaTax ¢ y4eToM
Ha3Ha4YeHUs] NHPOPMAIMH U [EJeBON ayJUTOPUH, BHIOUpas
ONITUMAJIEHYIO (POPMY IIPEICTABICHUS U BU3yaIU3alllH;

- HUCHOJb30BAaTh CpeACTBA HMH(POPMALMOHHBIX H
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA B peleHuH
KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OPTaHH3allMOHHBIX
3a7a4 ¢ COOJrOIeHHEM TpeOOBaHUI SPrOHOMHKH, TEXHUKH
0€301acHOCTH, TUTHEHBI, PeCYypCcOoCcOepeKeHNs, IPABOBBIX U
TUYECKUX HOPM, HOPM MH(POPMAIIHOHHOH O€30I1acHOCTH;

- BIIQJACTh HAaBbIKAMHM pACIIO3HABAHUS W  3aIIUTHI
nHpopManuy, THOOPMAITMOHHOK 0€30IaCHOCTH JINYHOCTH

OK 03.
[InanupoBath
U pPeaTn30BbIBATh
cOOCTBEHHOE
npodeccuoHansHOe
Y JINYHOCTHOE
pa3BHTHE,
MPEIPUHIMATEITLCKY
0 JIESITENIbHOCTh
B npoeccroHanbHoi
cdepe, UCTIOTB30BaTh
3HaHUS 1O NPABOBOMU
1 (MHAHCOBOM
IPaMOTHOCTH
B Pa3IMYHBIX
KU3HEHHBIX CHTYaIIHIX

JInyHOCTHBIE pE3yNbTaThl JOJKHBI OTPAXKATh B YacCTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS:

- CIOCOOHOCTh OIEHWBATh CUTYallUI0 W TPUHUMATh
OCO3HAHHBIE pELICHUs, OPUEHTHUPYSACh HA MOpPAJIbHO-
HPABCTBEHHbIE HOPMBI
U IICHHOCTH,

-OCO3HAHHE JINYHOTO BKJIAJl B TOCTPOCHUE YCTOMYUBOIO

Oynywero;

MeranpenMeTHble pe3yabTaThl JOJDKHBI  OTPaKaTh:
Osnanenne YHUBEpCATbHBIMU peryasTUBHBIMU
JIEHCTBUSIMU

a) cCaMOOpTaHMU3aIINS:

- CaMOCTOSITENIbHO OCYIIECTBIIATH TI03HABATEIHLHYIO
JCATCIIBHOCTD, BBIABJIATH HpO6J’IeMI)I, CTaBUTH u
dbopmynupoBaTh COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOMN
JeSTeNbHOCTH U KU3HEHHBIX CUTYAIIUsX;

- CaMOCTOSITENILHO  COCTaBISTh

IJ1aH peliCHUsA

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHON MO3HIIUU IO
OTHOIICHHUIO K (QU3UYECKON MH(DOPMAIUH, TOTyIaeMOU H3
pa3HbIX HCTOYHHKOB, YMEHHH HCIIONb30BaTh LU(POBHIE

TEXHOJIOTUH JUTS MIOMCKA, CTPYKTYpUPOBaHMUA,
UHTEpIpeTallud M TpeJCTaBIeHUs] Y4eOHOH M Hay4yHO-
MONYJIIPHOM nH(popManuu; pasBUTHE YMEHUH

KPUTHUYECKOI0 aHAJIN3a MoIy4aeMoi HHPpopMauu




poOJIEMBI C YIETOM MMEIOLINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

Y MPEIOYTEHHUIH;

- JaBaTh OLIEHKY HOBBIM CUTYalUsM;

crocoO0CTBOBaTh  ()OPMUPOBAHUIO U NPOSIBICHUIO
IIUPOKOH  SPYAMLMHM B Pa3HBIX OONACTAX  3HAHMIA,
IIOCTOSSHHO ~ IOBBIIIATh  CBOHM  OOpa3oBaTeNbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh IpHUEMBl  peduieKCUd  JUis
CUTYyalllH, BBIOOPA BEPHOT'O PELLCHMS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh
peuieHus

10 UX CHUYKEHUIO

OLIEHKU

OK 04.
DddexTuBHO
B3aUMOICHCTBOBATh
u paboTathb
B KOJUICKTHBE U
KOMaH/1e

JlugHOCTHBIE pe3ynbTaThl JODKHBI OTPaXaThb B 4YaCTH
LIEHHOCTH HAyYHOTO MO3HAHUS:

-OBJIa/ICBAHME HABBIKAMHU Y4eOHO-HCCIIEI0BATENbCKOM,
MIPOEKTHOMN
U COIIMANBHOU I€ATEITbHOCTH;

MeranpeameTHbie  pe3yiabTaThl
OBnanenue YHHUBEpCATbHBIMU
JEACTBUSAMMU:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- MOHUMAaTh MW  HCIOJb30BaTh
KOMaHHOU

Y MHIUBHUIyaJIbHOM paboTHI;

- BBIOMpaATh TEMATUKY U METO/bl COBMECTHBIX JIEUCTBUI
C y4eToM OOIIHUX HHTEPECOB M BO3MOXKHOCTEH Ka)KI0TO
YJIeHa KOJIJICKTHBA,

- NpUHUMATh
OpPraHU30BBIBATH

AOJDKHBI  OTPAXKaTh:
KOMMYHUKAaTHUBHBIMHU

MIpEUMYyILEeCTBa

COBMECTHOM

eI ACATCIIBHOCTH,

I1P6 10. OBnageHue ymeHusIMH paboTaTb B TpyIIie
C  BBINOJIHEHHEM  pPA3IMYHBIX  COLUAIBHBIX  POJIEH,
IUTaHUPOBaTh PadOTy IPYMIIbI, PAllMOHAIBHO PaclpeeisTh
NeSITeIbHOCTh B HECTaHIAPTHBIX CUTYaIUsX, aJeKBAaTHO
OLIEHUBATh BKJAJ KaXJOr0 M3 YYaCTHUKOB TIpYMIbl B
pelieHne paccMaTpruBaeMon MpooOIeMbl




U KOOPAMHMPOBATH JIEUCTBUS 110 €€ JOCTHIKCHHIO:
COCTABJIATH IIJIaH JEUCTBHUM, PACIPENEIATh POJIU C YYETOM
MHEHMH YYaCTHUKOB, OOCYXJaTh Pe3yJbTaThl COBMECTHOM
paboTHI;

-OLICHUBaTh Ka4yeCTBO CBOEr0 BKJIaJa M KaXJIOro
ydyacTHMKa  KOMaHAbl B  OOWMH  pe3yabTar 10
pa3pabOTaHHBIM KPUTEPHUSIM;

-IpeiraraTb  HOBBIC IIPOCKTHI, OLCHUBATHL HIACU C

MO3ULIMM  HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUUYECKOMN
3HAYUMOCTU; KOOPAUHUPOBATH
U BBIIOJNHAT,  paboOTy B  YCJIOBHSIX  pEalIbHOTO,
BUPTYaJILHOT'O
1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

-OCYILECTBIISITh MMO3UTUBHOE CTpPaTEruyecKoe
MOBEJICHUE

B Pa3IMYHBIX CUTYyalMsAX, IHPOSABIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.
OBnanenue YHHUBEPCAIbHBIMU
JNEUCTBUSAMMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIOAEH NpU
aHaJIN3€ PE3YJIbTAaTOB JEATEIBHOCTH

PEryIATUBHBIMU

OK 05.
OcCy1ecTBIATh YCTHYIO
U IMCbMEHHYIO
KOMMYHHUKAITIIO
Ha roCy1apCTBEHHOM
s13p1Ike Poccuiickoi
denepannu ¢ yueToM
ocoOeHHOCTeH
COLIMAJIBHOTO

JInaHOCTHBIE Pe3yNnbTaThl JOJKHBI OTpa)kaTh B YacTH
ACTETUYECKOTO BOCITUTAHHUS:

- DCTETUYECKOE OTHOIIEHUE K MUY, BKIIOYAsl ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna
1 OOIICCTBEHHBIX OTHOIICHHM;

B 00JIaCTH MATPHOTUIECCKOTO BOCTIUTAHUS MTPOSIBIIATH:

-IICHHOCTHOE  OTHOIIEHHE K  TOCYJapCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY U TIPUPOTHOMY HACIEAHIO,

ITP6 1. CdopMupOBaHHOCTh HPEACTABICHUNH O POJIU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOM Hay4dHOH
KapTMHE MHpa, O CHUCTeMooOpasyromeld poinu (U3MKH B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTHM, O BKIAAE POCCUMCKUX
U 3apyOeXHBIX YYEHBIX-(OU3MKOB B pa3BUTHE HAYKH;
MOHMMaHWe  (QU3NYECKOM  CYIIHOCTH  HaOJI0/IaeMBbIX
SIBJICHUH MUKPOMHpA, MAaKpOMHUpa U MEraMupa; NOHUMaHNe
pOJIM ACTPOHOMMHU B IIPAKTUYECKOH JEATEIBHOCTH YEI0BEKa




U KYJIbTYPHOI'O

IMaMATHUKAM, TpaaAullusaM HapOJ0B POCCI/II/I, JOCTHKCHHUAM

n I[aJIbHGfILLIeM HAay4YHO-TCXHUYCCKOM pa3BHUTHUHU, POJIA

KOHTEKCTa Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPyAe; | HU3HKU
MetanpeameTHble pe3ysbTaThl JOKHBI OTpaXarth: | B (OPMUPOBAHUU  Kpyrozopa U  (YHKIHOHAJIHHOU
OBnanenue YHHUBEpCaTbHBIMU KOMMYHUKATUBHBIMU | TPAMOTHOCTH Y€JIOBEKa JIJIsl peLICHHS MPAKTUYECKUX 3a/1a4
NEUCTBUSIMU:
a) oOIIeHue:
- OCYIIECTBISATH KOMMYHHMKAIIMM BO BCeX cdepax
KU3HH;
- pa3BepHYTO U JIOTUYHO H3JaraTh CBOIO TOUKY 3PEHUS
C MCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB
OK 07. JInaHOCTHBIE Pe3yNbTaThl JOJIKHBI OTpa)KaTh B YaCTH I[IP6 8. CdopMHupOBaHHOCT, YMEHHS HPHUMEHATH
CopeiicTBOBaTh 9KOJIOTHYECKOTO BOCTIMTAHUS: MOJTy4YeHHbIC 3HAHUSI 17151 OOBSICHEHUS YCIOBHM MPOTEKAHU
COXpaHEHUIO - cOpMHUPOBAHHOCTH  JKOJOTHYECKOW  KYJIBTYPHI, | (DHU3UIECKHX SIBJICHUM B pupoie
OKpY>KaloIlen Cpebl, MMOHUMAaHUE BITUSHUSA COIMAIbHO-9KOHOMUYECKUX | U JUTSt MPUHATUS MPaKTUYECKHUX perieHuit
pecypcocOepeKeHuIo, MIPOIIECCOB HAa COCTOSTHUE MIPUPOIHON U COLIMAILHOM Cpeibl, | B MIOBCEIHEBHOM >KM3HU MJisi oOecreueHusi 0e30MacHOCTH

PUMEHATH 3HAHUS
00 U3MEHEHUU
KJIMMaTa, TIPUHIIATIBI

OCO3HAHUE  TIJI00AIBLHOrO
npobiuem;

- INNIAHUPOBAHUE U OCYHICCTBJIICHUC JEHUCTBUI B

XapakTepa SKOJIOTHYCCKHUX

pu 00palleHNH ¢ OBITOBBIMU MPUOOPAMU M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAaHEHUS 3710POBbsI U COOIOICHHS HOPM
JKOJIOTMYECKOTO MOBEACHHUS B  OKpYXalollel cpene;

0epexIIMBOro OKpYXKarollel cpesie Ha OCHOBE 3HaHUs LieNel yCTOMUMBOro | IOHMMaHHEe HEOOXOIUMOCTU MPUMEHEHHs JIOCTHKEHUI
MPOMU3BO/CTBA, pa3BUTHS YCITOBEUECTBA; (buzukn u TEXHOJIOT MU
3QHEKTUBHO AKTUBHOE HENPUATHE ACUCTBHM, NPHHOCAIIMX BpeX | IS pAMOHAIBHOTO MPUPOAOIOIB30BAHUS

JIECTBOBATH OKpY>Karollen cpenie

B UPE3BBIYANHBIX

CHUTYyalUsIX

IIK 1.2 ITpoBoauTh - YMEHHUE ONpPENENITh KOHCTPYKTUBHBIE OCOOCHHOCTH Y3JI0B - c(opMHPOBATH MPEJICTABICHUS: O CBOMCTBAX METAJLIOB,
TEXHHUYECKOEC ¥ JICTAJICH XKEEe3HOJOPOKHOTO MOBIKHOTO COCTaBa; CIIaBaX, BUAAX  KOPpPO3UM, O00NacCTH  NPUMEHEHUs
oOciTyXKHBaHUE U - TIOHUMAHHE CUCTEMBI TEXHMYECKOTO OOCIYKUBAHUS U | HeMeTaUIMYECKUX M KOMIIO3MIIMOHHBIX MaTepHajoB, BUOAX U
PEMOHT PEMOHTA KETIE3HOTOPOKHOTO IMOABUXKHOT'O COCTaBa CBOMCTBAX TOIUIMBA, CMA30YHBIX M 3alIUTHBIX MaTepHasax,
JKEJIE3HOTOPOIKHOTO CBOMCTBaX HEOPraHMYECKHX M OPraHUYECKUX COCAMHEHWH,

IIOABMXKHOI'O COCTaBa B
COOTBCTCTBHHU C

MapKHPOBKE U IEPEBO3KE TPY30B 110 KEJIEZHOMN JI0pOTe.




TpeOOBaHUSIMU
TEXHOJIOTUICCKUX
MPOIIECCOB.

IIK 3.2. Pa3zpabatbiBaTh
TEXHOJIOTUYCCKUE
MPOLIECCHl HA PEMOHT
OTJICIbHBIX ACTalICH 1
y37I0B
JKEJIE3HOAOPOKHOTO
IMOIBMIKHOTO COCTaBa B
COOTBETCTBUU C
HOPMaTUBHOMN
JOKYMEHTAIUEH.

YMeHue omnpenensaTb TEXHOJOTHYECKHE IMPOLECcChl Ha
PEMOHT OTHAEIBHBIX JAETANEH U Y3JI0B KEIE3HOIOPOKHOIO
MOJABUKHOTO COCTaBa B COOTBETCTBUM C HOPMAaTHUBHOM
JOKYMEHTAIUEH.

ChopmupoBaTh MNpeNCTaBICHUE O TEXHOJIOTHYECKHX
rpoueccax Mpu PEMOHTE JKEJIE3HOA0POKHOIO MOABHKHOIO
cocraBa




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI JTUCHHMILUINHBI U BUAbI Y4e0HOI padoThl

Bua yueO6Hoil padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPpaMMBbl Y4eOHOI0 IpeIMeTa 144
1. OcHoBHOE cojepKRanue’ 80
B T.4.:

Jlexuuu, ypoku o4
ITpakTudeckue (JlabopaTopHbIE) 3aHITHUS 26
2. CamocrosiTeqbHas padoTa odyyaouierocs (Bcero) 34
3. Ilpogeccuonanvno  opuenmupoganHoe  cooepaiicaHue 32
(codeparcanue npukiaono2o mooyis)”*

B T.4.:

Teopernyeckoe oOydeHue

[TpakTuueckue (1abopaTOpHbIC) 3aHATHUS

WuauBuyanbHbIN IPOEKT (Oa/nem)

IIpomesxyTO4YHAs aTTecTanus (IK3aMeH) ° 30

3 OcHOBHOE cojiepKaHUe BKJIIOYAET COJEPKATENbHbIE JIMHUM 110 yueOHOMY mpeameTy «Dusnka» (6a30BbIH YpOBEHB)
DenepanbHON 00pa3oBaTEIbHON MPOTPaMMBI CPEIHEr0 00IIero o0pa3oBaHus, YTBEpKIESHHOH Mpuka3oM MuHHCTEpCTBA
npocBemienust Poccuiickoit @eneparmu ot 18 mas 2023 . N 371 (B pemakuuu Ilpukasza Munnpocsemenuss Poccnn

ot 9 okTs10ps 2024 . N 704).
4

WJIN CKOHLIEHTPHUPOBAHO B pazzene [Ipukiiaanoi Momyb.

HpO(I)eCCI/IOHaJ'ILHO OPUCHTHUPOBAHHOC COJACPIKAHHUEC MOKET OBITH pacnpeaciicHo 1o pasaciamM (TeMaM)

5 CDopMa HpOMe)KyTO‘IHOﬁ aTTeCTallMi U KOJMYCCTBO YaCOB, OTBOAMMBLIX Ha €€ HNPOBCJACHHUC, PCTIAMCHTUPYIOTCH

yueOHbIM tutanom OIT CITO




2.2. TemaTuyecKuii MJIAH U coJep:KaHue JUCHUNINHBI «DU3HKa»

HaumenoBaHue pa3jiesioB u Coaep:xanue yueOHOro MaTepuaJia (OCHOBHOE U IPO(PecCHOHAIBLHO Oo0bem dopmMupyembie
TeM opueHTHPOBaHHOoe)®, 1a6opaTOpHbIE M MPAKTHYECKHE 3AHATHS, NPHKJIATHON | 4acoB obume u
MOZy.1b (IPU HAJIH1HH) npogeccHoHaIbLHbIE
KOMIIeTEeHIIUHN
1 2
3 4

Pa3zpnen 1. du3uka u MeTOAbI HAYYHOI0 O3HAHUS

Tema 1.1 Coaep:xxanue yueOHOro MaTepHaJia: 3

BBenenue ®usuka - Hayka o npupone. HaydyHnele MeTOABI MMO3HAHMS OKPYXkKAIOIIEro MHpA.

Ponb 3kcneprMeHTa M TEOPUU B MPOLIECCE MO3HAHUS MPUPOJbI. DKCIEPUMEHT B
¢usuke. MonenupoBanue (QUINYCCKUX SBICHUH © mpoieccoB. Haydnbie

runote3sl. Puznyeckue 3aKOHbI U TeOpUH. I'paHuIbl TPUMEHUMOCTH (PU3NYECKUX ! OK 03
3akoHOB. [IpuHIMD coorBercTBHs. Ponp m mecto ¢usukm B (GopMHpOBaHUHU OK 05
COBPEMEHHOM Hay4YHOI KapTUHBI MUpA, B IPAKTUYECKON JESITEIbHOCTH JIOACH
CamocTosTenbHas paboTa 00y4yarouXcs: MOJTYYUTh IPOU3BOIHBIE €ANHUIIBI B 5
cucreme CH.

Pazgen 2. MexaHuka 22

Tema 2.1 Copepxanue y4eOHOro MmaTepuaJa:
Kunemaruka Mexanuueckoe BukeHHE. OTHOCUTENIBHOCTh MEXAaHUYECKOI'O  JBUIKECHMS. OK 01

Cucrema orcuera. Tpaextopus. Ilepemenienue, ckopocTb (CpelnHsisi CKOPOCTb, OK 02
MI'HOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepHUaIbHOM TOUKH, UX MPOEKLIUU HA OCU OK 04
cucteMbl KoopauHAT. CJOXEHHE TEPEMEIEHUN M CIOKEHUE CKOPOCTEH. 2 OK 05
PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPAMOJMHENWHOE JBUXKEeHHe. [ 'paduku OK 07
3aBUCUMOCTM KOOPJMHAT, CKOpPOCTH, YCKOPEHMs, IyTH U IEPEMEIICHUS IIK 1.2
MaTepuaibHOW TOYKH OT BpeMeHU. CBOOOHOE MajieHHe. Y CKOpeHHe CBOOOIHOIO [IK 3.2

naneHus. KpuBonuueliHoe paBuxkeHue. JIBMKeHUE MaTepUalbHOM TOYKHU MO
OKPYKHOCTH C MOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JIMHEHHAS

® O6pasoBarenbHas OpraHM3alus BIIPaBE CAMOCTOATENBLHO ONPEENATh M0C/IE0BATEILHOCTh U3YUEHHUs Pa3/IeoB U TEM, BXOJAIIMX B HUX, a TAKKE TIEPEPacpeesaTh KOIMYECTBO
9acoB ST OCBOGHHS OOydYalomMMHUCS Y4eOHOTO Marepuana, C YYeTOM JOTHKHA (OPMHPOBAHMS TPEAMETHBIX pPE3yIbTAaTOB, OOIMNX W MPO(PECCHOHATBHBIX KOMIETEHIIHH,
MEXXIPEIMETHBIX CBSI3€H C IPYrMMH JUCHUIIIMHAMHU 00111e00pa3oBaTeIbHOTO U o01enpodeccnoHalsHOro NHUKIOB yueornoro miana OIT CIIO.




ckopocth. Ilepuog m wacrora oOpamienus. LleHTpocTpeMHUTENbHOE YCKOpPEHHE.
TexHU4YecKrue yCTPOICTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIUOMETP, TBUKEHUE
CHapsJI0B, LIETIHbIE U PeMEHHbIE TIepeaaun™

I[TpakTHuecKue 3aHATHS

[TpakTuyeckue paboOTHI:

N3mepenue MrHoBeHHo# ckopocTH. MccienoBanue COOTHOLIEHUS MEXAY MyTIMU,
IPOIIEHHBIMU TEJIOM 32 IOCJIeA0BATEIbHbIE PaBHBIC MIPOMEKYTKH BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBI)KEHUHU C HayalbHOW CKOPOCTbIO, paBHOH Hymo. M3yueHue
JIBYDKEHUS ILIApUKa B BA3KOW XKHUAKOCTHU. M3yueHue NBMXKEHUS Tesa, OpOLIEHHOIo
TOPU30HTAJIBHO

CamocrosTenbHas paboTa 00yJaromuxcs: HOBTOPEHHE, 3a]auH, 3al0JIHUTh
CPaBHUTENBHYIO TAOIHITY IPSIMOIMHEHHBIX TBUKCHUH.

Tema 2.2
JAunamuka

Coaep:xxanue yueOHOro MaTepuaJia:

[Ipuanun otHocurensHocTH ['anwmnes. IlepBoeil 3akoH HproToHa. MHepruanbHble
cuctembl orcuera. Macca tena. Cuna. IlpuHnun cymepnosunuu cui. Bropoi
3akoH HprOTOHa 1 MaTepuaJbHOW TOYKM B HMHEPLUUAIBHOM CUCTEME OTCUETa
(UCO). Tperuit 3akoH HploTOHa A1 MarepuUalbHBIX TOYEK. 3aKOH BCEMHPHOTO
taroreHus. Cuna Tsoxectu. IlepBas kocMuueckass ckopocTh. Cuila ynpyrocti.
3akon ['yka. Bec Ttema. Tpenue. Bumsl TpeHUs (MOKOS, CKOJNBKEHUS, KaUCHHS).
Cuna tpenusi. Cyxoe Tpenue. Cuiia TPEHHS! CKOJIBKECHUSI U CHJIa TPEHUS TOKOSI.
Koadduuunent tpenns. Cuiia CONpOTHBIEHUS NMPH JBUKEHUU Tela B KHUIKOCTH
win rasze. llocrynmarenbHoe W BpallaTelbHOE IBUKEHHE aOCOJIIOTHO TBEPAOIO
Terna. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpaileHus. Ilnedo cuibl. YcimoBus
paBHOBecus TBepaoro tena B MCO. TexHudeckne ycTpoWCTBa M MPAKTUUYECKOE
NpUMEHEHHE: OJIINITHUKH, JBH)KEHHE HCKYCCTBEHHBIX CYTHUKOB™

[IpakTueckue 3aHATHS

" Yacel mpakTHdecKuX paboT yuTEHBI B COJEPXkAHMH Y4eOHOTO MaTepuana M BXOIAT B OOILIEE KOJMYECTBO 4YacoB MO Teme. Yackl aGoOpaTopHbIX paboT U MPOQECCHOHATBHO
OPUEHTHUPOBAHHOTO COAEPIKAHUSI YUUTHIBAIOTCS OTAENBHO.
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[TpakTrueckue paboOThI:

N3yuenne nBmwkeHUs Opycka IO HAKJIOHHOM IIOCKOCTH TOJ JIEHCTBHEM
HECKOJIbKUX cuil. McciienoBanue 3aBUCUMOCTH CHUJT YIPYTOCTH, BO3HHMKAIOIIMX B
ne(hOpPMUPOBAHHON MPYKUHE U PE3HHOBOM 00pa3Ile OT BEIMYUHBI UX JehopMaIuu

JlaGopaTopHble 3aHATHSA

Jlaboparopuass pabora 1. MccnemoBanue yCIOBHiA paBHOBECHS TBEPIOTO Tea,
UMEIOIIIETO OCh BPAIICHUS

CamocTosTenpHas paboTa 00yJaronuxcs: YIeOHUK, 3aJa4H.

Tema 2.3
3aKoHbI COXpaHeHHus B
MexXaHHMKe

Coaep:xxanue yueOHOro MaTepuaJia:

Mexanuueckass pabora W MoIHOCTh. KuHermueckas sHeprus. lloreHuumanbHas
SHeprus. 3aKOH COXpAaHEHUs MEeXaHUYecKO sHepruu. Pabora cuibl TSDKECTH U
cuibl ynpyroctd. [IpuMeHeHne 3akOHOB coxpaHeHus. lcnonp30BaHME 3aKOHOB
MEXaHUKU i1 OOBSCHEHHs [BM)KEHUS HEOeCHBIX Tel MU IS Pa3BUTHA
KOCMHYECKMX HCCIENOBaHUM, TPAHULBI IPUMEHUMOCTH KJIACCUYECKON MEXAHMKHU.
Hmnynbe MatepuaabHON TOYKH (Tea), CUCTEMBbl MaTepUaibHbIX Todek. Vmmynbe
CHUJIBl M HW3MEHEHWE HMIyJbca Tena. 3akoH coxpaHeHuss umnyiasca B HMCO.
PeaktuBHOe nBmxenue. Pabora cuiibl. MomtHocTs cuiibl. KuHeTnueckas sHeprus
MaTepuaibHOW Touku. Teopema 00 U3MEHEHMHM KHHETUYECKOW DSHEPTHUU.
[TorennmanbHas sHeprus. IloreHnmanbHas sHeprus ymnpyro JepopMHpPOBAHHON
npyxuHsl. [loTeHIuanpHas »Heprust Teiaa BOJIM3M TOBEPXHOCTH  3EMIIH.
[ToreHnuanbHble W HEMOTEHIUANbHbIE CUJIBl. CBs3b pabOThl HEMOTEHIMAIbHBIX
CHWJI C M3MEHEHHEM MEXaHUYECKOW SHEPruu CHCTEMbI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKOM FHepruu. YIpyrue u Heyrnpyrue CTOJIKHOBEHUS ™

[IpakTueckue 3aHATHS

[TpakTiueckue paboOThI:

N3yueHne cBsA3M CKOpocTed Ten mpu HeympyroMm ynape. MccnemoBanue cBs3u
paboTHI CHITBI C U3BMEHEHHEM MEXaHMUECKOM YHEPTUH Tela.

TexHuueckue ycTpoiiCTBa M TpaKTHUECKOE TNPUMEHEHHUE: BOJIOMET, KOIep,
NPYKAHHBIN TIHCTOJIET, IBIKEHUE UCKYCCTBEHHBIX CITYTHHKOB U PaKeT.
Hcnonb30BaHue 3aKOHOB MEXAHUKH JJIs1 OOBSICHEHHsI IBUKEHUSI HEOECHBIX TNl U
JUIS  pa3BUTUSl KOCMHYECKHMX  WCCIENOBAaHWH, TPAHUIBI MPHUMEHUMOCTH

39




KJ1aCCUUECKOI MEXaHUKH. I/IMI/ITaHI/IH HEBECOMOCTH

JlaGopaTopHble 3aHATHSA

JlaboparopHass pabora 2. HccnemoBaHue CBsI3U padOTHI CHIIBI C H3MEHEHHEM
MEXaHUYECKOW YHEPTHH TeJla Ha IIPUMEPE PaCTSHKEHHS PE3UHOBOTO KI'yTa

CamocTosTenpHas padoTa o0ydaronmxcs: Y9eOHUK, 3a/1aun

Pa3nea 3. Mosekyasipuasi pu3nka 1 TepMOAHHAMHUKA

24

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHHEeTHYeCKO Teopuu

Coaep:xanue yueOHOro MaTepuaJia:

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUHM U HUX OIBITHOE
oOocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICVCTBUSL 4YaCTHIl Bemecrtsa. Monaenn CTpOEHHs Tra3oB, >KMIKOCTEW U
TBEPJIbIX TNl U 00bSICHEHHE CBOICTB BellleCTBAa HA OCHOBE 3TUX Mojenei. Macca u
pasmepsl Mosekys. KommuectBo BemiectBa. [locTosHHas ABoraapo. TeruioBoe
paBHOBecue. Temmeparypa u ee wusMepenue. lllkana temmepatyp Llenscus.
Mopnens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETUUYECKOM
TEOPUM UJEaJbHOr0 ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa cpeaHeil
KMHETUYECKOW SHEPruu TEIJIOBOro JBMKEHHS dacTul] rasza. lllkama temmepatyp
KenpBuHa. ['a3oBble 3akoHbl. YpaBHeHHe MenneneeBa-Knanelipona. 3akoH
HansToHa. HM3ompomeccbl B HICAaNbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBlIeHUE H3O0MPOLECCOB: H30TEPMa, H30X0pa,
n3obapa. TexHuueckue ycTpoiicTBa M INMpPaKTUUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTp™

ITpakTueckue 3aHsATHS

HpaKTI/I‘{eCKI/Ie pa60TBI: I/I3MepeHHe MacCcCbl BO3JyXa KJacCHOM KOMHAaTe.
HCCJ’I@}IOB&HI/Ie 3aBUCUMOCTH MEXKIY IMapaMETpaMU COCTOSAHUA pa3pCKEHHOTO rasa

CamocrosiTenpHas paboTa 00yJaronuxcs: yueOHUK, 3a1a9H.

JlabopaTopHble 3aHATHS

JlaGopaTtopHast pabota 3. M3y4yeHne 0JHOTO U3 U30MPOIECCOB

Tema 3.2
OCHOBBI TEPMOANHAMHMKH

Copepxxanue yueOHOro MaTepuaJa:

Buytpennsis osHeprus. PaGora u Temnonepenada. KoaumdecTBO — TEMIOTHI.
VYpaBHenue teruioBoro 6ananca. IlepBoe Hauano TepMOAMHAMUKU. AuaOaTHBIN
nponecc. Bropoe Havaso TepmoaumHamMukd. TermoBele aBuratenu. KIIJI
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TerioBoro apurarend. Oxpana npupoasl. TepmoauHamuyeckas CHUCTEMA.
BuyTpeHHss sHeprus TEpMOAMHAMUYECKON CHCTEMBI U CHOCOOBI €€ M3MEHEHMS.
KonnyectBo TeminoTsl u pabota. BHyTpeHHss 3HEprusi 0JHOATOMHOT'O UJI€aJIbHOTO
raza. Buael Temonepenayd: TEIUIONPOBOJHOCTb, KOHBEKLHMS, H3JIy4CHHE.
VYaenpHas TEIUIOEMKOCTh BewlecTBa. KognM4ecTBO TEIIOTHI IPH TEIIONEpenaye.
[Tonsstue 006 amgmabatHom mporecce. [lepBelii  3aKOH  TEPMOAWHAMHKH.
[IpumeHeHne mepBOro 3akoOHa TEPMOJUMHAMUKM K H3ompoueccaM. ['paduueckas
uHTEepIpeTanus paboTsl rasa. Bropoil 3akoH TepmoauHamuiku. HeoOpatumocthb
npoueccoB B npupoge. TernoBble MamuHbl. [IpyHIMIBL AEHCTBHSA TEIUIOBBIX
mamuH. [IpeoOpa3oBanusi »HEpruM B TEIUIOBBIX MammHax. Koaddunument
HOJIE3HOr0 JAeWcTBUS TerioBoi MamuHbl. [lukin KapHo u ero xosdduuument
MI0JIE3HOTO JICHCTBUS. DKOJIOTHIECKUE TPOOIEMbI TeIUIOHEPTETHKHU. TeXHu4IecKne
YCTPOMCTBA M IPAKTHUYECKOE IMPUMEHEHME: ABUIaTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOMJIbHUK, KOHJIUIIHOHEP™

JlaGopaTropHble 3aHATHSA

JIaboparopHas pabota 4. I3mepeHue yaenbHON TeIT0eMKOCTH

CamocrosiTenpHas paboTa o0yJaronuxcst yueOHUK, 3a/1a9u

Tema 3.3
ArperaTHbie COCTOSIHUA
BelecTBa U ga3oBbie
nepexoabl

Conep:xxanue yueOHOro MaTepuaJa:

[TapooOpa3oBanne u koHaeHcanus. Mcmapenwe u kureHue. AOCONOTHAasS U
OTHOCHUTEIIbHAS BJIAXKHOCTh BO3ayXa. HaceImeHHBIH Tap. YaenpHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMIIepaTyphl KUTIEHUS OT naBieHUs. TBepoe
teno. Kpucramnmueckue u aMmopgHble Tena. AHH30TPONHS CBOWCTB KPUCTAJIIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe MaTepuanbl. [InaBieHne u KpucTaIA3aIus.
VnenpHas Teriora masieHus. CyonuManus. Y paBHEHHE TEIIOBOTO Oayanca™

HpaKTI/ILIeCKI/Ie 3aHATUA

[TpakTnueckast pabora: TexHUUECKHE YCTPOICTBA M MPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHM IOJIyYEHHS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMATEPUaAJIOB, U HAHOTEXHOJOTHH

CamocTtosTenpHas paboTa oOydaromuxcs: Y4eOHUK, BBIPACTHTH JOMa KPHUCTAII
COJIM M omMcarh Ipouecc Kpucramimizauuu. [loaroroBka k 3adetry mo pasnaeny
«MomnekynsipHas pu3uKa ¥ OCHOBBI TEPMOAMHAMUKH
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JlaboparopHble 3aHATHA

JlaboparopHast pabota 5. OnpeneneHue BIaXHOCTH BO3AyXa

Paznen 4. diiekTpoanHamMuka

20

Tema 4.1
DJIeKTPOCTATHKA

Conep:xxanue yueOHOro MaTepuaJia:

DJeKTpu3anusa Tell. DJIEeKTpU4ecKuil 3apsa. JlBa BHIa AIEKTPUUECKUX 3apsIOB.
[IpoBOIHUKH,  JUAJNEKTPUKA U TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
3JIeKTpUYecKoro 3apsna. BzaumopeiictBue 3apsiioB. 3akoH Kynona. Todednsbiit
AIIEKTPUYECKUI 3apsii. DnekTpuueckoe moje. HampsykeHHOCTh 3JIEKTPHUYECKOro
nosnst. [IpuHIMN Cynepno3uiuu 3MeKTPUYEeCKUX Mosiel. JIMHUM HanpssKeHHOCTH
anekTpuyeckoro mnoisiga. Pabora cun snektpocratuueckoro mnois. Ilorennuman.
Pasnocte moreHnmanoB. [IpoBOMHUKH U AUDIEKTPUKUA B DIEKTPOCTATUYECKOM
nosie. Jludnekrpuueckass IMPOHULIAEMOCTb. JJEKTpoeMKocTb. KoHnzaeHcarop.
DIEKTPOEMKOCTh TJIOCKOT0 KOHJIEHCATOpa. DHEPrusl 3apsbKeHHOro KoHaeHcaTopa™

[IpakTueckue 3aHsATUS

[Ipaktuueckue pabotel:  M3MepeHue  3IEKTPOEMKOCTH  KOHZIEHCAToOpa.
TexHuueckue yCTPOMCTBA M IPAKTHYECKOE MPUMEHEHME: BJIIEKTPOCKOIL,
ANEKTPOMETpP, 3JIEKTPOCTaTHUYECKas 3allMuTa, 3a3€MJIEHHE 3JIEKTPONPUOOPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN anmapar, CTPyWHBIM IPUHTEP

CamocrosTenbHas pabota o0ydaronmxcs: yueOHUK, 1300pa3uTh rpapuuecKu
KapTHUHBI YJIEKTPUUECKUX TOJIEH PA3IMIHBIX CHCTEM 3apsiIOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 4.2
ITocTostHHBII
3jieKTpuuyeckuii Tok. Toxku
B Pa3/IMYHbIX Cpeaax

Conep:kanue y4eOHOT0 MaTepuaJia:

DNEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTro ToKa. McTouHuKn
toka. Cuna Toka. [loctosiuubiii Tok. Hanpsiokenue. 3akon Oma i1 ydacTKa LEMH.
ONEKTPUYECKOE  CONpPOTUBIEHUE.  YJIENbHOE  COINPOTHUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapajieibHOE, CMEIIAaHHOE COEAMHEHHE MPOBOIHHUKOB.
Pabota snexrpuueckoro Toka. 3akoH Jxoyinsg-Jlenna. MOIHOCTD 3JIEKTPUUYECKOTO
TOKa. DJEKTPOABMKYIASI CUJIa U BHYTPEHHEE COINPOTHBIECHHE HCTOYHHMKA TOKA.
3akon OMa Jyist MOJTHOM (3aMKHYTOM) 7eKTpruyecKon 1enu. KopoTkoe 3ambikaHue.
DJNIEKTPOHHAsA MPOBOJUMOCTb TBEPJBIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METaJUIOB OT TeMieparypsl. CBEpXMPOBOAMMOCTb. DJIEKTPUUECKUI TOK B BaKyyMe.

CaoiicTBa 311eKTpOHHBIX MydkoB. [lomympoBomuuku. CoOCTBEeHHAss U MPUMECHas 2
POBOIUMOCTb HOJTYIPOBOTHUKOB. CoiicTBa p-n-mepexona.
[TomynpoBOIHUKOBEIE MPUOOPHL. DIEKTPUUECKUNA TOK B PACTBOpAX U pacIuiaBax
AIIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS JUCCOIMALUSA. DIEKTPOIN3. DIEKTPUUCCKHMA
TOK B razax. CaMOCTOSITENbHBIN H HECAMOCTOSTENbHBIN pa3psan. Monnus. [Tnazma™
[IpakTueckue 3aHsATHS
ITpakTryeckas pabora: TexHHUECKHE YCTPONUCTBA U MIPAKTUYECKOE
MIPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT, ICTOUHUKHU TOKA,
3JIEKTpOHArpeBaTebHble MPUOOPHI, STIEKTPOOCBETUTENbHbIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH THOJI, TEPMUCTOPHI B (POTOPE3UCTOPHI,
TMIOJIYIIPOBOTHUKOBBIN IMOJI, TallbBaHUKA
JlaGopaTopHble 3aHITUS
JIaGopatopHas pabota 6. V3ydyeHue cMeIanHOro COeMHEHUS Pe3UCTOPOB.
JlabopaTtopHas pabota 7. I3MepeHue aIeKTPOIBIKYIIEH CUIIbI HCTOYHHKA TOKa 4
Y €ro BHYTPEHHEr0 CONPOTHUBIICHHSI
| cemectp:
MAKCHMMAJbHAsA HATPY3KA: o7
O0si3aTes1bHAsE HATPY3Ka: 37
Jlexkuum: 25
JJadopaTopHble 3aHATHS: 14
CamocTosiTe1bHasi paboTa 20
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Tema 4.3
MarsnuTHoe 1oJie.
DJIeKTPOMAarHUTHAS
HHIAYKIHS.

Conep:kanue y4eOHOT0 MaTepuaJia:

[TocrosiHHbIE MarHuThl. B3auMonencTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIMU. [IpuHIMD Cyneprio3uiii MarHUTHBIX TOJIEH.
JIuaun marautHOM uMHAYKIMU. KapTuHa IWMHUNA MarHUTHOW HWHAYKIUU IOJA
MIOCTOSIHHBIX MarHUTOB. MarHuTHOE MoJje MpOBOJHMKA ¢ TOKOM. KapTruHa nuHui
MHIYKIIMM MarHUTHOTO TMOJ JUIMHHOTO MPSAMOrO MPOBOJHHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O IPOBOJHHUKA, KAaTymKu ¢ TOKOM. OmbIT Opcrena. B3aumopeiictBue
IPOBOAHMKOB ¢ TOKOM. Cuia Ammepa, ee MoJlysb U HarpaBieHue. Cuna Jlopenua,
€e MOJy/b W HampaBieHHue. [[BuykeHue 3apsyKEHHOM YacTULBl B OJHOPOJHOM

MarHuTHOM Tmoje. PabGora cunbr  Jlopenma. SIBieHHE  3IEKTPOMArHUTHOU OK 01
uHAyKIuu. IloTok BekTOpa MarHUTHOM MHIYKUMHU. OJEKTPOABMKYIIAs CHIIa 5 OK 02
UHAYKIMHU. 3aKOH  JJieKTpoMarHuTHoW  uHaykuuu  @apaznes. Buxpesoe OK 03
JIEKTPUUECKOE T0J€. OJEKTPOJABMXKYILAS CHJIA MHIAYKUUU B IPOBOJHUKE, OK 04
JBUKYIIEMCS] TIOCTYNATEIbHO B OJHOPOJAHOM MarHutHoM node. IIpaBuio Jlenna. OK 05
WHAyKTUBHOCTb.  SIBJ€HHME  CaMOMHAYKUMH.  OJEKTPOABIDKYILAsS  CHIIA OK 07
CAMOMHIYKIMHU.  OHEpruss  MarHUTHOIO  MOJS  KaTylIKM € TOKOM. MK 1.2
DJeKTpOMarHUTHOE noje™ K 3.2
[IpakTueckue 3aHsATHS
[TpakTuyeckue paboTel: V3ydeHrue MarHUTHOTO MOJIsl KATYILKH C TOKOM.
TexHuueckue yCTpoilcTBA M MNPAKTHUYECKOE TMPUMEHEHHUE: TOCTOSHHbIE
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTapHBIX
YaCTHI], MHAYKITMOHHAS 11€Yb
JlabopaTopHble 3aHATHS
JlabopaTtopHas pabora 8. WccienoBanue ACUCTBUS MOCTOSTHHOTO MarHuTa Ha 4
PaMKy ¢ TOKOM
JlabopaTopHas pabota 9. M3ydenne siBJIeHUS 2JIEKTPOMAarHUTHON WHAYKITUH
CamocrosiTenpHas paboTa 00yJaronuxcsi: TOBTOPEHUE, 3a/1a4n 4
Pa3nes 5. Kosie6anus u BOJIHBI 26
Tema 5.1 Mexannueckne | Cogep:kaHue y4eOHOro MaTepuaJa: OK 01
U 3JIeKTPOMATHUTHbIE KonebarenbHas cucrema. CBoOOIHbIE MeXaHUYecKue kojiebanus. ['apmonnueckue 6 OK 02
KoJieOaHust kosiebanus. Ilepuoxn, dvactora, ammiuutyna u (asa konebanuid. [lpyKuHHBINH OK 04
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MasTHUK. MaTeMaTuyeckuii MasTHUK. YpaBHEHHE TIapMOHUYECKHUX KOJIeOaHUI.
[IpeBpalieHrie SHEPrUM TPU TAPMOHHUYECKUX KoJliebanusx. KoiebaTenbHblii
KOHTYp. CBOOO/IHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUS B UACATBHOM KOJ€0aTeIbHOM
KOHType. AHajoruss MexAy MEXaHMYECKUMU U DIIEKTPOMArHUTHBIMU
kosebanusamMu. Popmyna TomcoHa. 3aKOH COXpPAHEHHUS SHEPIUU B HJI€AIBHOM
KonebaTelbHOM — KOHType. [lpencraBineHwe o0  3aTyxalomux  KoleOaHUsX.
BeiHy)XeHHbIe ~— MexaHuueckue — KosiebaHus.  Pe3oHaHc.  BwIHyXJeHHBIE
aJIeKTpoMarHuTHele  Kosiebanus.  IlepemenHbii  Tok.  CuHycouaaiabHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYJHOE U JIEHCTBYIOILEE
3Ha4YeHHE CHJIBI TOKa U HanpspkeHus. Tpancdopmarop. [IponsBoacTBo, nepenava u
noTpeOJIeHNE NEKTPUUECKON SHEPTruu. DKOJIOTHYECKUE PUCKHU TP IPOU3BOJICTBE
NEKTpUYECKOM dHepruu. KynbTypa HCIONB30BaHMS  DJIEKTPOIHEPTMU B
HOBCEAHEBHOM KU3HU™

[IpakTueckue 3aHsATUS

HpaKTI/I‘leCKI/IC pa6OTBIZ HccnenoBanne 3aBUCHUMOCTHU nepuoga MaJlbIX
KoycOaHui rpysa Ha HHUTU OT JJJIMHBI HUTU MW MACChl I'pys3a. Texuudeckue
YCTpOﬁCTBa U MMPAKTHUYCCKOC NMPHUMCHCHUC! SHeKTpI/I‘{eCKI/Iﬁ 3BOHOK, T'€HEpATOp
IMEPEMECHHOT'O TOKA, JIMHUU 3JICKTPOIICpCaaqd

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 10. UccnegoBanue nepeMeHHOT0 TOKa B MU U3
MOCIIEIOBATEIHHO COETMHEHHBIX KOHIEHCATOPa, KATYIIKU M PE3UCTOpa

Tema 5.2 Mexannueckue
U YJIEKTPOMATHUTHbIE
BOJIHBI

Conep:xxanue yueOHOro MaTepuaJia:

Mexannueckue BOJIHBI, YCJIOBHS — pacmpoctpaHenus. llepuon. CxopocThb
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NPOAOJIBHBIE BOJIHBIL.
WUnTtepdepenius u audpakiuss MeXaHWYecKuX BOJH. 3BYK. CKOpPOCTh 3BYKa.
['pomkocTh 3Byka. Bwicota Tona. TemMOp 3Byka. DJIEKTPOMArHWUTHBIC BOIHBI.
VYcioBust U3MydeHUsT SJIEKTPOMAarHMTHBIX BOJIH. B3anMHasi opueHTanus BEKTOPOB
E, B, v B nanexkrpomarHuTHOW BoJiHE. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaKeHUe, MPETOMIICHHE, ToJsIpu3anus, Judpakiuus, naTepeperius. CKopocTb
ANEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. [IpumeHeHue
DJICKTPOMArHUTHBIX BOJH B TEXHUKE © ObITy. [IpUHIMINBI paguoCBsI3M U
teneBujeHusd. Paanonokanus. DJIEKTPOMArHUTHOE 3arpsi3HEHHE OKpYXKarollen

OK 05
OK 07
IIK 1.2
IIK 3.2
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cpenpr™

HpaKTH‘lGCKI/Ie 3aHATUA

[Ipaktnueckass  pabora: TeXHHMUECKHME  yCTpPOHCTBA M IIPAKTUYCCKOE
MPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTBI, YJIbTPAa3BYKOBas IUArHOCTHKA B
TEXHUKE W MEIUIIMHE, pajap, paAuoONpUEMHIK, TEIEBU30P, aHTEHHA, TeIe(OH,
CBY-neun

CamocrosTenpHas padoTa 00yJaronuXcs: TOArOTOBKA K 3a4€Ty 0 pa3ieiy
«Konebanus v BOIHBI

Tema 5.3
OnTuka

Copaepxxanue yueOHOTro MaTepuaJa:

I'eomerpuueckas ontuka. [lpsmonuHeliHOEe  pacnpocTpaHEeHHME CBeTa B
onHoponHou cpene. Jlyu cBera. Todeunblii ucTOUHMK cBeTa. OTpa)keHUE CBETA.
3akoHbl oTpakeHUs cBera. [locTpoeHne u300paxkeHHI B IUIOCKOM 3epKalle.
[Ipenomnenue cBera. 3aKOHBI TMPETOMIICHHUS CBeTa. AOCONIOTHBIA TOKa3aTesb
npenomiuenus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroja MOJHOIO
BHYTpEHHEro otpaxeHus. Jlucnepcusi cBera. CIOXKHBIM cocTaB O€loro cBera.
IIBer. CobOupatromme u pacceuBaromve JuH3bL. ToHkas muH3a. DoKycHoe
paccTosiHWE W ONTHYEcKas cujla TOHKOW JuH3bl. [locTpoeHue m3zoOpakeHuil B
COOMpAIONIMX U paccenBarolIMX JuH3aX. PopMmysaa TOHKOHM JMH3BI. YBeIUYEHUE,
JaBaeMoe JTMH30M. [Ipenensl MpUMEHUMOCTH Tr€OMETPUUECKON ONTUKU. BomHOBast
onrtuka. MaTepdepenius ceera. KorepeHTHbIe HCTOUYHUKH. Y CJIOBUS HAOJIIOCHUS
MaKCHMyMOB U MUHUMYMOB B UHTep(EPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HbIX
KOT€PEHTHBIX HMCTOYHUKOB. Jludpakuus cBera. JudpakuuoHHas peleTka.
VYcnoBue HaOMIOAEHNS TTIaBHBIX MAKCUMYMOB IIPU MaJ€HUH MOHOXPOMAaTHYECKOIO
cBeTa Ha T pakIMOHHYIO pemieTky. [Tonspusanus ceera™

IIpakTueckue 3aHsATUS

[IpakTuyeckue padotel: Habmonenue nucnepcun cBeta. TexHuueckue
YCTpOICTBa U MPaKTUUECKOE MPUMEHEHUE: OUKH, JIyNa, oTroanmnapar,

IIPOEKIIMOHHBIN anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA,

T paKIMOHHAs peleTKa, MOJISPOU, TEIECKOI

JlabopaTopHble 3aHATHS




JlabGopaTtopHas padota 11. Onpenenenre mokasaress IPEIOMICHHUS CTEKIa
JlaboparopHas pabota 12. McciienoBanre CBOHCTB N300paKCHUIA B JIMH3aX

CamocTtosTenbHas pabora o0ydyaronmxcs: y4eOHUK, 3a/1a4u

Pa3nes 6. OcHOBBI CIelIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

Tema 6.1
OcHOBBI TEOpHH
OTHOCHTEJIbHOCTH

Conep:kanue y4eOHOT0 MaTepuaJia:

I'paHuLBI TPUMEHMMOCTH KJIACCUYECKOM MexaHukH. lloctymarsl crnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHLMII OTHOCUTENBHOCTH OMNHIITENHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH.
3aMelUleHHe BPEMEHM UM COKpAIlCHWE JUIMHBL. OHEprus M UMIIYJIbC
pensTuBUCTCKOW vacTulbl. CBsI3b  Macchl € SHEpPruedl U UMIYJIbCOM
PENATUBUCTCKOM YacTULbl. DHEPIHsl MOKOS CBOOOTHON YaCTHIIbI

CamocrosTensHas pa60Ta O6y‘~IaIOH_II/IXC$IZ y‘le6HI/IK, 3aJa4uu

OK 01
OK 02
OK 04
OK 05
OK 07

Paznen 7. KBanroBas ¢pusuka

12

Tema 7.1
JJ1IeMeHThI KBAHTOBOM
OINTUKH

Conep:xkanue yue0HOro Mmarepuasa:

®otonbl. ®opmyna [lnanka cBsi3u 3HEpruu (GOTOHA C €ro 4acTOTOW. DHeprus u
umnyiasc (ortoHa. OTkpeiTHE UM ucciefoBaHue Qoroapdekra. Onbitel A.Tl.
CroneroBa. 3akoHbl QoTodddekra. YpaBHeHHe DifHmITEelHHA U1 QoTorddexTa.
"Kpacnas rpanuna" dortoaddexra. Hasnenue cera. OnbiTel I1.H. JleOenena.
Xumuueckoe JeiicTBue cBera. TeXHHYEecKHe YCTpOHCTBa M MPaKTHYECKOe
npuMeHeHHe: HOTOIEMEHT, (POTOJATUHK, COHEYHAas OaTapesi, CBeTOANON

Tema 7.2
Crpoenne atoma

Copepxanue y4eOHOro MmaTepuaJa:

Mopnens aroma Tomcona. OmnbiTel Pesepdopna 1o paccessHUIO -4acTHLL.
ITnanerapnas mozens aroma. Iloctymarer bopa. M3nyuenune u moriomieHue
(GOTOHOB TpU Mepexoje aToMa C OAHOIO YPOBHSI SHEPrMHM Ha JApyroi. Bumabl
cnektpoB. CHEKTp ypoBHEH SHEprMM aToMa BoOJOpojaa. BoiHoBBIE CBOMCTBa
gactull. Bomuber ne bpoiinsa. KopmyckymsipHo-BoaHOBOM ayanu3m. CIIOHTaHHOE H
BBIHY)KJICHHOE M3ny4deHue. [{udpakius 3JeKTPOHOB B KpUCTaUIaX. Y CTPOMCTBO U
IpUHLKI paOoTHI J1a3epa. TexHuyeckre ycTpoiicTBa U MpakTHYeCKoe MPUMEHEHHE:
CHEKTPaJIbHBIA aHAJN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIBIOTEP

[IpakTyeckue 3aHsATHS

[IpakTnueckas pabora: HabmoneHue nuHeiiuaTtoro crnekrpa

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 7.3
ATOMHOeE PO

Conep:kanue y4eOHOT0 MaTepuaJia:

OKCHEpUMEHTBI, JI0Ka3bIBAIOLUE CJIOXKHOCTb CTpoeHus sjapa. OTkpeiThe
panuoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
pamumoakTuBHOro u3nydenusa. CBoiictBa anbga-, Oera-, ramMma-u3IydeHUs.
BnusHue pagumoakTUBHOCTH Ha JKHMBbIE OpraHu3Mbl. OTKpbITHE MPOTOHA U
HeliTpona. Hykionnas wopens simpa [eiisenOepra-MBanenko. 3apsn sjpa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnaj. IIEKTPOHHBIA U MTO3UTPOHHBIN
Oera-pacnaj. ['aMma-uznyyeHue. 3aKOH paJiMOAaKTUBHOIO pacnajia. DHEpIus CBs3U
HYKJIIOHOB B sipe. fnepuble cuibl. JledekT maccel siapa. SlnepHble peakiiui.
Jenenue u cuntes anep. SAnepHselii peakrop. TepmosiaepHsblil cunres. [Ipodiaemsl u
MEPCHEKTUBBl  SAEPHOM  HHEPreTUKU. OKOJIOTMYECKHE AaCHEeKThl  SACPHOM
DHEPreTUKU. OJeMEHTapHble 4acTUlpl. OTKpbITHE MNO3UTpOHA. MeToabl
HAOMIOJIEHUSI ¥ PETUCTPAallMM JJIEMEHTapHbIX dYacTull. DyHIamMeHTalbHbIE
B3auMoeiicTBusl. EqMHCTBO (pu3nueckoil KapTHHbI MUpa

HpaKTI/IquKI/IC 3aHATUA

[IpakTnueckue pabotel: MccnenoBaHue TpeKoB YacTHL] (IO TOTOBBIM
¢dororpadusam).

TexHudeckue ycTpoNCTBAa M INPAKTHUYECKOE INPUMEHEHHE; JITO3UMETp, Kamepa
BusbcoHa, siaepHblil peakTop, aToMHas Oom0a

CaMocTosTenpHas pa60Ta 06y‘IaIOIJ_II/IXC$IZ y‘Ie6HI/IK, 3agavdu

Pa3nes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPU3UKHU

34

Tema 8.1
DJIeMeHThI ACTPOHOMMU
U acCTPOPU3NKH

Copepxanue y4eOHOro MaTepuaJa:

Oransl pa3BUTHA acTpoHOMHUH. [TpuKIagHOE 1 MUPOBO33pEHUYECKOE 3HAUCHHE
actpoHoMuHu. Bua 3Be3nHoro Heba. Co3Be3aus, IpKHUe 3BE3/1bl, IUIAHETHI, UX
BuguMoe asuxenne. Conneynas cucreMa. [lnmaneTs! 3eMHOM rpynmel. [Tnanersi-
rurantel. Maneie Tena Conneunoit cucremsl. ComnHile, porocdepa u armocdepa.
CosiHeuHast akTUBHOCTh. McTounmK sHeprun CoJiHIa U 3B€3/1. 3BE3/bl, UX
OCHOBHBIE XapaKTEpUCTUKU. J[narpaMMa "crieKTpaibHbIN Kacc - CBETUMOCTD'.
3Be3 bl TVIaBHOU OCIEA0BAaTEILHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTD' JUIA
3BE3[] [JIaBHOM IIOCIIE0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 38e31. COBpeMEHHbIE
MPEJICTaBICHUSI O MPOUCXOXKIEHUH U 3BomoK CoJHIIA U 3Be3. DTarlbl )KU3HU
3Be31. Maeunslii [IyTs - Hama ["anaktuka. CnvpanbHast cTpykrypa ['anakTuky,

OK 01
OK 02
OK 03
OK 05
OK 07
K 1.2
IIK 3.2
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pacnpezeneHue 38e3/, ra3a u nouid. Ilonoxxenue u nemxenue ConHua B
["anaktuke. Tumnbl ranaktuk. [lnockas u cepudeckas moacucTeMbl [ anakTHKH.
Paguoranaktuky u kBazapsl. UepHbIE IBIPHI B sipax rajJlakTUK. Beenennas.
Pacmmpenne Beenennoii. 3akon Xa06ina. Pa3zoeranue ranakrtuk. Teopus
Bbonawmioro B3peiBa. PennkroBoe n3nyuenue. Macmrabnas ctpykrypa Beenennoii.
Mertaranaktuka. Hepeniennbie mpo6iemMbl acTpOHOMUU

JlaboparopHble 3aHATHSA

Jlaboparopuass pabora 13. HaOmomeHuss HEBOOPYKCHHBIM TIJIa30M  C
WCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHHUH JIJIsl OTPEIEICHUS MOJIOKCHHS 2
HeOeCHBIX O0BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qusi CeBepHOro
TIOJTYIIIAPUS M IPKUE 3BE3IbI
IIpome:kyTouHasi arTecTanus (3K3aMeH) 30
Il cemectp:
MaKCHMAaJIbHAs HATPy3Ka: 87
o0s3aTeIbHAsl HATPY3Ka: 43
Jeknun: 29
JaboparopHbie padoThI: 12
CamocrosiTesbHas padora: 14
IIpomexyTouHas aTTecTANMS: 30
3a roa:
MAKCHMAJIbHAA HATPY3Ka: 144
O0s3aTebHasi HArpy3ka: 80
Jleknuu: 54
JlabopaTopHble padoThbI: 26
CamocrosiTesibHasi padoTa: 34
IIpomexyTouHas aTTecTalMs: 30

*
IIpogpeccuonanvrno opuenmuposanHvle d1emenmsi
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHOM JUCIUTLIIVHBI

3.1. TpeboBaHUSI K MUHMMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY

odecreyeHnI0

B cootBerctBun ¢ tpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOECreueHnI0 y4eOHOro rpoiiecca 0a30BbId ypOBEHb Kypca (pU3UKHU
Ha YPOBHE CpeJIHEero o01ero oopa3oBaHus JOHKEH U3y4aThbCs B YCIOBHSIX KaOMHETa
GbU3MKN WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa IMPEIMETOB E€CTECTBEHHO-
HAy4yHOro IMKJIa. B kaOuHeTe Qu3MKH NODKHO OBITH HEoOXoAuMoe JabopaTopHOE
00OpyIOBaHUE JIJIsl BHITIOJHEHUS YKa3aHHBIX B MIPOrpaMMe Mo (U3HUKe MPaKTHIECKUX
paboT U JAEMOHCTpalMOHHOE obopynoBaHue. [lemMoHcTpaoHHOE 000pyAOBaHKE
dbopMupyeTcsi B COOTBETCTBUM C MPUHIIMIIOM MHHUMAJIBHOW JOCTaTOUYHOCTH U
o0ecreynBaeT MOCTAHOBKY IEPEYHUCICHHBIX B Iporpamme no (U3HKE KIIOYEBBIX
JEMOHCTPALUN JIJIsl UCCIIEOBAHUSI M3yYaeMbIX SIBICHUHN U MPOLIECCOB, YMIUPUUYECKUX
U (yHZAMEHTaJIbHBIX 3aKOHOB, HMX TEXHMYECKMX MpuUMeHeHul. JlabopartopHoe
o0opynoBaHue Uid J1JaOOpaTOPHBIX M IPAKTHUYECKUX padOT (GopMupyeTcss B BHUJE
TEMaTU4YECKUX KOMIUIEKTOB U o0ecnieunBaeTcs.

B pacuére ogHOro xommiekTra Ha JByX OOyyaroumxcs. TeMaTHdecKue

KOMIUIEKTBl ~ JIaDopaTOpHOro OOOpYyJOBaHUS JIOJDKHBI  OBITh  IOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIM(PPOBBIX JTA0OOPATOPUH.

O6opynoBaHue yueOHOTO KaOMHETA!

- IOCAJIOYHBIE MECTA MO KOJUYECTBY 00YUaIOLINXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4€OHO-HAIJISIIHBIX OCOOMIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3aIaHUS IJIs1 IPOBEPOYHBIX padoT;

- Ipo(peccroHaIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;

- MaTepuaibl SK3aMeHa.

TexHnueckue cpeacTBa 00yUeHHUS:

- IEPCOHAIBHBINA KOMIBIOTED C JIMIIEH3UOHHBIM IPOTPAMMHBIM 00€CTIEUEHUEM;

- IPOEKTOP C IKPAHOM.

- 3aibl  (OMONMOTEKa, YWTAJIbHBIA 3al1 C BBIXOAOM B HWH(OPMAIIMOHHO-
TEJICeKOMMYHUKAIIMOHHYIO CETh HHTEPHET).

[TpumepHBI TTepeUeHb IEMOHCTPAIIMOHHOTO U 1a00paTOPHOTrO 000pYIOBAHMS:
udposas madbopatopus o GU3MKE JJIs IPenogaBaTers;

nudpoBas madbopaTopust 1Mo GU3NKE A1 00ydIaromerocs;

BECHI TEXHUUECKHE C PAa3HOBECAMH;

KOMIUJIEKT JIJIs1 JTA0OPAaTOPHOTO MPAKTUKyMa 10 ONTHKE;

KOMIUJIEKT JIJIs1 JTAOOPAaTOPHOTO MPAKTHKyMa M0 MEXaHUKE;

KOMILJIEKT NIl TaOOpaTOPHOTO MPaKTUKyMa MO MOJEKYJSIpHOW (pu3uke
U TEPMOIMHAMUKH;

ook wnE



7.

8.

KOMIUIEKT i1 1a00paTOPHOTO TPAKTUKyMa IO  JJICKTPUUYECTBY
(c rerepatopom);
KOMIUICKT JUIsl W3YYCHHs] BO30OHOBISIEMBIX HWCTOYHHKOB OSHEPTHUU
(comHEUYHOW, BETPOBOM DSHEpPruu, OWO-, MEXAHWYECKOH H TEPMOAIICKTPUICCKOM

SHEPI'eTUKH ),
9. aMIIepMeTp J1a00paTOPHBIA;
10. BosbTMETp J1aOOPATOPHBIN;
11. xonopumetrp ¢ HAOOPOM KAJIOPUMETPUUECKHX TENT;
12. tepmomeTp 1abOPaTOPHBIN;
13. KoMmmjexkT  Anf  M3YyYeHUS ~ OCHOB  MEXaHUKH,  MMHEBMATHKHU

1 BO30OHOBIISIEMBIX HCTOYHHUKOB OHCPIuu,

14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45.

SABJICHUAM,

OapoMeTp-aHepOuI;

OJIOK MUTaHUS PETYIUPYEMBIN;

BeO-Kamepa Ha MOJBUKHOM IITaTUBE;

BUJICOKaMepa AJisi pabOThl C ONTHUYECKUMHU TPUOOPAMU;
reHepaTop 3ByKOBOW;

TUTPOMETP (IICUXPOMETP);

Ipy3 HaOOPHBIN;

JUHAMOMETP JEMOHCTPALIMOHHBIN;

KOMIUIEKT IIOCYIbI JEMOHCTPALMOHHOMN C IPUHAJICKHOCTIMU;
MAaHOMETP KUJIKOCTHOW JI€MOHCTPALMOHHBIN;

METp AEMOHCTPALMOHHBIN;

MHKPOCKOI AEMOHCTPAMOHHBIMN;

HacoOC BAKYyMHBI KOMOBCKOTO;

CTOJIMK I10IbEMHBIH;

ITaTUB AEMOHCTPALMOHHBINA (PU3NYECKUIL;
AIEKTPOIUINTKA,

HaOOp IEMOHCTPAIIMOHHBIN [0 MEXaHUYECKUM SIBICHUSM;

Ha6op I[GMOHCTp&LIHOHHBIﬁ IO AMHAMHKC BPAIlaTCIIbHOI'O IBUKCHUAA,

Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKHUM KOJICOaHHSIM;
Ha0Op IEMOHCTPAIIMOHHBIA BOJTHOBBIX SIBJICHUI;
BEJICPKO apXuMe/a;

MasITHUK MaKCBeJIa;

Habop Ten paBHOrO 00bEMA;

Habop TeJ1 paBHOW MacCHhl;

puoOp JIsl AEMOHCTpAIMK aTMOC(EPHOTO JaBICHUS;
pu3Ma, HaKJIOHSIOIIAsICS C OTBECOM;

phI¥ar 1eMOHCTPAIIMOHHBIN;

COCYJIbl COOOIIAIOIITNECS;

CTaKaH OTJIWBHOW JIEMOHCTPALIMOHHBIN;

TpyOKa HbIOTOHA;

map mackais;

Ha0Op JEMOHCTPAIMOHHBIA TIO MOJIEKYJSpHOW (DHU3UKE U TETUIOBBIM
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46.
47.
48.
49.
50.
51,
52,
53.
54,
55.

HaOOp IEMOHCTPAIIMOHHBIH 110 Ta30BbIM 3aKOHAM;

Ha0Op KaNmWUISIPOB;

TpyOKa JIJIsl JIEMOHCTPAIlMU KOHBEKIIUU B JKUIKOCTH;

UUJIMHIPBI CBUHLIOBBIE CO CTPYTOM;

map ¢ KOJIbIIOM;

BBICOKOBOJIBTHBI HCTOYHUK;

reHeparop BaH-Ae-rpaada;

TO3UMETD;

KaMEpPTOHBI HA PE30HAHCHBIX SIIIUKAX;

KOMIUIEKT MPUOOPOB M MPUHAICKHOCTEH JJisl JEMOHCTpAIlUU CBOWMCTB

QJICKTPOMAIrHUTHBIX BOJIH,

56.

KOMIUIEKT TOpHOOpPOB JUIsl HW3Y4YEHUS [PUHLHUIIOB paauonpuema

U paJHonepeaaun;

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMILIEKT ITPOBOJIOB;
MarHuT JTyrooOpa3HbIi;

MarHuT MOJOCOBOM JIEMOHCTPALIMOHHBINH;

MaIiHa 3J1eKTpodopHas;

MasATHUK 3JIEKTPOCTATUYECKUN;

HAOOp MO U3YyUYEHUIO MATHUTHOTO TOJIS 3EMIIH;

Ha0Op JAEMOHCTPAIMOHHBIN 110 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
Ha0Op I€MOHCTPALIMOHHBIN MO MOTYIPOBOIHUKAM;

Ha0Op IEMOHCTPAIIMOHHBIN MO MOCTOSSHHOMY TOKY;

Ha0Op IE€MOHCTPALIMOHHBIN MO JIEKTPUUECKOMY TOKY B BAKyyME;
Ha0Op IEMOHCTPALIMOHHBIN MO JIEKTPOAUHAMHUKE;

Ha0Oop IJI IEMOHCTPALIMY MAarHUTHBIX MOJIEH;

Ha0op ISl IEMOHCTPALIMH 3JIEKTPUUYECKUX TOJIEH;
TpaHchopMaTop yIeOHBIN;

najgoyka CTeKJISTHHAS;

TTaJIOuKa YO0HUTOBAS;

pubop JICHIA;

CTPEJIKM MarHUTHBIE Ha IITaTUBAX;

CYJITaH 3JIEKTPOCTATUYECKHUI;

ITATUBBI U30JIMPYIOLIUE;

ANEKTPOMATHUT pa300PHHBIiL;

HA0Op AEMOHCTPALIMOHHBIN 110 TEOMETPUYECKOU OINTHKE;

HAOOp AEMOHCTPALMOHHBIN 110 BOJIHOBOM OITHKE;

CHEKTPOCKOI IBYXTPYOHBII;

Ha0Op CMEKTPaIbHBIX TPYOOK C HCTOYHUKOM MMHUTAHUS;

ycTaHOBKa 111 u3ydueHus pororddexra;

Ha0OP JIEMOHCTPAIIMOHHBIN 11O TTIOCTOSHHOM TIJIaHKa;

KOMIUIEKT HArJISTHBIX TIOCOOMH /IJIs1 TOCTOSTHHOTO MCTIOIh30BaHNUS,
KOMIUJIEKT MMOPTPETOB 11 0(hOpMIICHUS KAOWHETA,

KOMIUJIEKT JIEMOHCTPAIIMOHHBIX YI€OHbBIX TaOIHII.
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[TpumepHBIii TIepedeHb AEMOHCTPALMOHHOTO U J1a00paTOpHOro 000pyAOBaHUs
HOCHUT PEKOMEHIATENbHBINA XapaKTeD.

[Ipu Hanuuumm HeoOXOAMMOro OOOpYAOBAHMS  3aHATHA IO  (PU3UKE
B HEKOTOPBIX CIIyyasx MOTYT IPOBOAMTHCS B HMEIOIIUXCS B 00pa3oBaTeIbHOU
OpraHM3alM MacTEPCKUX WM JJaOOpaTOpHUsIX.

3.2 UndopmanmnonHoe odecnevyeHne 00yueHmst

Ilepeyenbr HUCHOJB3yeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JTUTEPATYPBI
OCHOBHBIC HCTOYHHUKH:

1. Mskuwes, I'. fI. ®usuka: 10-i1 knacc: 6a30BbIi U YITyOIEHHBIA YPOBHH : Y4EOHUK
/ T. §. Makumes, b. b. byxosues, H. H. Corckuit ; monm pemakuumeir H. A.
[TapdentbeBoii. — 10-e u3z., crep. — Mocksa : [Ipocsemenne, 2023. — 432 c.
— ISBN 978-5-09-103619-0. — Texkct : 25eKTpoHHBIN // JlaHb : AJEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/335051

2. Mskumes, I'. 1. ®usuka: 11-i1 kmacc: 6a30BbIi ¥ yriIyOIEHHBINA YPOBHH ;| yUSOHUK
/ T'. 5. Mskume, b. b. byxosues, B. M. Hapyrun ; noa penakuueir H. A.
[TapdentbeBoii. — 11-e usg., crep. — Mocksa : [Ipocsemenune, 2023. — 432 c.
— ISBN 978-5-09-103620-6. — TekcT : 25eKTpOoHHBIN // JlaHb : AJEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/335054

JlonoJIHUTeIbHbIE HCTOYHUKM:

1. KacesinoB, B. A. ®usuka: 10-if kinacc: yriayOia€HHBIM ypoBeHb : yueOHUK / B. A.
KacwsinoB. — 11-e u3n., crep. — Mockaa : [Ipocsemnienue, 2023. — 480 c. — ISBN
978-5-09-103621-3. — TekcT : 2neKkTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/334853

2. Kacwsnos, B. A. ®usuka: 11-it kmace: yriyOnéHHbIA ypoBeHb : yueOHUK / B. A.
KacesanoB. — 11-e uzn., crep. — Mocksa : [Ipocsemenue, 2023. — 493 c. —
ISBN 978-5-09-103622-0. — TekcT : snekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
ounbnmmoreunas cucrema. — URL: https://e.lanbook.com/book/334877

3. PoraueB, H. M. ®wusuka. Y4ueOHBIA Kypc M CPeAHETO NPOodheCcCHOHATHLHOTO
oOpazoBanus : yuebHoe mocodue s cro / H. M. Poraues, O. A. JleBuenko. — 3-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 312 ¢. — ISBN 978-5-507-
49831-4. — TekcT : sneKTpoHHBI // JlaHb : 2MeKTpOHHO-OMONIMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/403874 . — Pexwum moctyma: ajsi aBTOPH3.
MI0JIb30BATEIIEH.

4. Jlorsunenko, O.B. ®usuka + ellpunoxenue : yueObnux / Jloreuaenko O.B. —
Mocksa : KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL:

https://book.ru/book/929950. — TekcT : aaekTpoHHbIHA. (DIEKTPOHHOE U3JAHHE).

5. Jlorunenko O.B. ®usuka. [Ipaktukym : yuebnoe nocodue / Jlorsunenko O.B. —
Mocksa : KuoPyc, 2022. — 358 ¢. — ISBN 978-5-406-09966-7. — URL.:
https://book.ru/book/944582. — TekcT : 37€KTPOHHBIA.

Ilepeyens UHTEpPHET-pECYpCoOB:
1. bank 3amganuii PISA EHI - Pexum goctyna: http://www.mobuschool.02edu.ru
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>...PISA...estestvennonauchnaya.../;

2. Enunas xosutekius mudpoBeIx 00pa30BaTelIbHBIX PECYpCOB. - PexxuM mocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mkoma. - Pexxum gocryma: http://www.km-school.ru/ ;

4. OtkpeiTass ¢m3uka. - Pexwm jgocrtyma: http://www.physics.ru/courses/
op25part2/design/index.htm;

[Tnatpopma AKnace - Pexxum nocryma: http://www. yaklass.ru;

Poccuiickas anexTpoHHas mKkoia - Pexxum nocryma: http://www.resh.edu.ru/;
®dwusuka.mi. - Pexxum gocryma: http://www.fizika.ru;

®UIIN (BIIP 11 kmacc) - Pexxum mpoctyma: http://www.fipi.ru /;

DJIeKTPOHHBIN yueOHUK - PexkxuM noctyna: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUS JUCIHUIIJINHBbI

Konutpois M omeHka pe3yabTaToOB OCBOEHHUS 0011€00pa3oBaTeibHON
JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 JUCIUIUIMHAPHBIE PE3YNIbTaThl, HAIIPaBJICHHBIC Ha
dbopmupoBaHue OOMMX U NPOPECCHOHANBHBIX KOMIIETEHIMHA MO pas3zesnam
U TEMaM coJiepKaHusl yueOHOro MaTepHala.

Kon n HanmeHoBaHue
(hopMUPYEMBIX KOMIIETCHIIHIA

Pasnen/Tema

THI OLIEHOYHEIX
MEpOIPUITUI

OK 01. Beibupats cioco0sl
pelieHus 3a1a4
npodeccHoHABHOM e TEIBHOCTH
MPUMEHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1
ITo/c?

YCTHBIN OIPOC;

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJM3a ¥ HHTEPIIPETaIN
nHpopmauu
M uH(OOPMAIMOHHBIC TEXHOJIOTHH
JUTSL BBITTOJTHEHHMSI 3314
npodecCHnOHATLHOM IeATEIIBHOCTH

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temer 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1
ITo/c

(pOHTAIBHBIN OIPOC;
KOHTpOJIbHAs padoTa;
HaOJIFOICHYE 3a

BEITIOJTHCHHEM
lmabopaTopHBIX padoOT;

OK 03. IlnanupoBatb
U peaM30BbIBaTH COOCTBEHHOE
npodeccuoHaIbHOE
U JINYHOCTHOE PA3BUTHE,
PEIIPUHIMATENbCKYIO
JeSITebHOCTD
B nipodeccuoHanbHoOM chepe,
UCMOJIb30BaTh 3HAHUS
0 NMPaBOBOW U (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CHTYaIUsIX

Pasznen 1. Tema 1.1

Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3
Pasnen 8 Tema 8.1
ITo/c

paKkTU4YEeCKUEe pabOThI
(peienue
KauEeCTBEHHBIX

1 pacUETHBIX 3a/1a4);
TEeCTUPOBAHUE;

[pEIlIEHNE Kelic-3a1ay;

IBBITIOJTHCHUEC

OK 04. O¢ddexTuBHO
B3aWMO/ICHICTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaH e

Pazpen 2. Temnr 2.1.,2.2., 2.3.
Pa3zgen 3. Temnr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 6 Tema 6.1
Pazgen 7. Temsr 7.1, 7.2, 7.3
ITo/c

MPAKTHYECKUX 3aJaHH
rpodecCuoHaTbHON
HATPaBIEHHOCTH;

BBIITOJIHCHUE 3aJaHUI
MMPOMEKYTOUHON
aTTeCTaluU

OK 05. OcymecTBasiTh yCTHYIO
Y IUCbMEHHYIO KOMMYHHKAIUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccutickoit denepanuu ¢ yaeTom
0COOEHHOCTEN COLMANTBHOTO
U KyJIbTYPHOTO KOHTEKCTa

Pasznen 1. Tema 1.1

Pazpen 2. Temer 2.1.,2.2., 2.3.
Paznen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temr1 4.1.,4.2.,4.3

Paznen 5. Temsr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temsr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1

8 ITpodeccroHanbHO OPUEHTHPOBAHHOE COJIEPKaHME (COIEPKAHKE IPUKIALHOIO MOIYJIA).
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ITo/c

OK 07. CogeiicTBOBaTh
COXPaHEHMIO OKPY>KAIOIIEH cpepl,
pecypcocOepekeHHI0, MPUMEHSITh

3HaHUA 00 U3MEHEHUU KIUMaTa,
IIPUHLIUIIBI OEPEKIUBOTO
MPOMU3BOJCTBA, 3P (HEKTUBHO
JIECTBOBATH B UPE3BbIYaNHBIX
CUTYaIUsIX

Pazgen 2. Temer 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1., 5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pazgen 8 Tema 8.1
ITo/c

IIK...
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