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"O6 yTBepXKAeHUN (hefepasbHOro rocyAapCTBEHHOro 06pa3oBaTe/lbHOro CTaHAapTa CpefHero
npoeccnoHanIbHOro obpasoBaHMs No cneuynanbHocT 18.02.07 TexHoNorns npousBoACTBa U
nepepaboTKM MNacTMYECKMX MacC M 3nacTomepoB™ (3apeructpupoBaHo B MuHioCcTe Poccun
14.12.2020 N 61449) (ganee — ®rocC Crio).

OpraHun3auus-pa3paboTumnk: [ocyaapCcTBeHHOe MpodeccroHanbHOe 06pa3oBaTe/lbHoe
yupexxaeHve TynbCcKoi obnactu «ANEKCUHCKMIA XUMUKO-TEXHO/IOrNYECKNIA
TexHukym» (FMOY TO «AXTT»).

PaspaboTuunk: SlaHraeB PycnaH AHgpeesund, npenogasatens MMOY TO «AXTT»
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MNMoAcHUTeNbHasa 3anuckKa

MOOIM CIO pa3spaboTaHa Ana peannsaumm 06pa3oBaTe/lbHOM Nporpammbl Ha 6ase
OCHOBHOro 06Llero o6pa3oBaHuMsi, BK/OYas MNONyyYeHWE cpeaHero obuiero obpasoBaHMsi B
COOTBETCTBUU C TpeboBaHMAMM (hefepasibHOro rocy4apCTBEHHOro 06pa3oBaTe/lbHOr0 CTaH4apTa
cpeaHero obulero obpasoBaHus 4428 5904 (B pen. lNMpukasa MwuHnpoceelweHns Poccun ot
17.12.2020 N 747)

MOOM CMNO onpeaensieT pPeKOMEHAOBaHHbIA 00bEM W COAEPXaHUe CpefHero
npoeccnoHanbHOro 06pasoBaHns Mo creymnanbHocTn 18.02.07 «TexHoNorus nponsBoacTea U
nepepaboTKM MNAaCTUYECKMX MacC M 31aCTOMEepOB», MNMaHWpyemble pe3ynbTaTbl OCBOEHUS
06pa3oBaTe/lbHOIN NPorpaMMbl, MPUMEPHbIE YC0BUS 06pa30BaTe/lbHOW AeATeNIbHOCTH.

B ocHoBe y4ebGHOM AMCUMNINHBI «PuU3nKa» NEXUT yCTaHOBKa Ha (hopMUpoBaHue Yy
06yyaeMbIX CMCTEMbI 6a30BbIX MOHATUIA PU3NKK 1 NPEACTaBNEHNIA O COBPEMEHHON (IU3NYECKON
KapTMHe Mupa, a Takke BbIpabOTKA YMEHWA NPUMEHATb (PU3NYECKME 3HAHUA KaK B
NpogeccroHabHOW AeATENbHOCTY, TaK U 415 PELUEHNS XXN3HEHHBIX 3a4au.

MHorve nonoxeHus, passrBaemble (IU3NKOIM, pacCMaTPUBAOTCA KaK OCHOBA CO3[aHusA U
MCNONb30BaHNA UH(OPMALMOHHBIX M KOMMYHUKaLMOHHbLIX TexHonornin (MKT) — opHoro u3
Hanbo1ee 3HaYMMBbIX TEXHOIOMMYECKNX LOCTUXKEHWI COBPEMEHHOMN LMBUIN3ALUN.

®du3nka [JaeT KAOY K MOHUMAHWK MHOFOYUCNIEHHbIX SBMEHWA U MPOLLECCOB
OKpyXatoLero mMupa (B eCTeCTBEHHO-Hay4YHbIX 06/1acTsX, COLMONOrnM, 3KOHOMUKE, A3bIKE,
nutepatrype n gp.). B dumsnke opmupytoTca MHOrMe BUAbl OEATENIbHOCTU, KOTOPble UMEKT
MeTa-npeaMeTHbIN XapakTep. K HUM B MepByIo o4epefb OTHOCATCA: MOZLEIMPOBaHVE 06HEKTOB U
MPOLLeCCoB, NPUMEHEHME OCHOBHbLIX METOLOB MO3HAHMUSA, CUCTEMHO-UH(OPMALMOHHBIA aHanu3,
(hopmynMpoBaHMe rUMNOTe3, aHaIM3 W CUHTE3, CpaBHeHMe, 00006LLeHVE, CcuUcTeMaTuU3alms,
BbISIB/IEHWE MPUYMHHO-CNEACTBEHHBIX CBA3el, MOUCK aHa/ioroB, ynpas/ieHne 06beKTamun |
npowueccaMu. VIMEHHO 3Ta AWUCLMNAMHA MO3BOMAET MO3HAKOMUTb CTYLAEHTOB C Hay4HbIMU

METOAaMWN NO3HaHUA, HAYYUTb UX OT/INYATb TMNOTE3Y OT TEOPUN, TEOPUIO OT IKCNEPUMEHTA.



1. MACMOPT PABOYEW NMPOIrPAMMbI YUEBHOW
AVCUMMAVHBI

1.1. O6nacTb NPUMeHeHMs paboyeil NporpaMmmbl
Pabouas nporpamma yuebHon gucumnanHbl OB.08 «®du3nka» SBASETCA YaCTbiO
MMCC3 CIrO B cooteetctBuM ¢ PIrOC no cneumansHoctn 15.02.09 ApANTUBHbLIE
TexHonorum», 18.02.07 «TexHONorMs Npou3BOACTBA M MepepaboTKM MNAacTUYECKUMX MacC W
3/1acTOMepOoB» 1 obyyvatoLeecs B yupexzaeHuy CrO no gaHHOMY Npouio n3yyaroT (U3NKy B
o6beme 182 vaca.

Paboyas nporpamma OpveHTUpPOBaHa Ha AOCTMXXEHME CNeayHoLLMX Lene:

—0CBOEHMe 3HaHWI 0 (hyHAAMEHTa/IbHbIX (PU3NYECKUX 3aKOHAX M NPUHLMNAX, exalinx
B OCHOBE COBPEMEHHOI (DM3NYECKON KapTWHbI MUPa; Hanbosnee BaXKHbIX OTKPLITUAX B 06/1aCTK
(hM3MKKN, OKa3aBLUMX OMpefenstoLlee BAUSHUE HAa PasBUTUE TEXHWKW U TEXHOMOIMKU; MeTodax
Hay4YHOro No3HaHUA NPUPOAbI;

—oB/lafleHne YMEHUAMU NPOBOAUTbL HabGMOAEHUS, MNJaHMPOBaTb W BbIMOHATb
9KCMEePUMEHTbI, BblABUraTh FMNOTE3bl N CTPOUTL MOAENN, NMPUMEHSATb MOJTYYEHHble 3HAHWUSA MO
(u3nke AN 06bACHEHMS Pa3HOO0OpasHbIX (PU3NYECKMX SBMEHWIA W CBOWCTB BELLECTB;
MPaKTUYECKOro MCMO/b30BaHUA (PU3NYECKMX 3HAHWUIA; OLeHMBaTb [OCTOBEPHOCTb €CTECTBEHHO-
Hay4YHOI MH(opMaLuK;

—pa3BUTMe  MNO3HaBaTe/IbHbIX  WMHTEPECOB, WHTENNEKTya/lbHbIX U TBOPYECKUX
CNOCOBGHOCTEN B npoLecce NPUOOPETEHMSI 3HAHUIA U YMEHWIA NO (DM3MKE C WUCMO/Mb30BaHWEM
Pa3MUHbIX NCTOYHMKOB MH(OPMaLK 1 COBPEMEHHBIX MHKOPMALMOHHbLIX TEXHOMOTUIA;

—BOCMUTaHNe YOEXAEHHOCTM B  BO3MOXHOCTW  MO3HAHWA 3aKOHOB  MPUPOABLI;
MCNONb30BaHNA AOCTMDKEHWUA (M3NKM Ha 6naro pasBUTUS  YeNOBEYECKON LMBUAM3ALNN;
HeobX0AMMOCTU COTPYAHNYECTBA B MPOLECCE COBMECTHOIO BbIMO/IHEHWNA 3a/a4, YBaXXMUTE/IbHOIO
OTHOLUEHUS K MHEHWIO OrMMoHeHTa Mpu  06CyXaeHUn npobsem ecTeCTBEHHOHAYUYHOro
COAEpPXKaHWs; TOTOBHOCTM K  MOPa/ibHO-3TUYECKOM  OLEHKe  WCMOMb30BaHWUSA  Hay4HbIX
AOCTVKEHMIA, YyBCTBA OTBETCTBEHHOCTY 3a 3aLUUTY OKPY>KatOLLE Cpeabl;

—WNCMNOMb30BaHNe MPUOBPETEHHbIX 3HAHUA U YMEHWUA ANS PELleHUst NPaKTUYECKMX
3ala4 NOBCEAHEBHOM XW3HW, 06ecrneyeHns 6e30nacHOCT CO6CTBEHHON XXN3HW, PaLOHaIbHOIOo
NPUPOAONO/L30BaHNS N OXPaHbl OKPYXKaKOLLIEN cpeapbl.

OCHOBY [aHHOI NporpaMmbl COCTaB/ISET COAEpPXXaHUe, CornacoBaHHoe ¢ TpeboBaHMAMM
(hefiepaibHOrO0 KOMMOHEHTa CTaHAapTa cpefdHero (MosiHoro) o6ulero obpasoBaHUsi 6a30BOro

YPOBHS.



B npodwmnbHy0 COCTaBNSAIOLLYHO BXOAMT NPOJPECCMOHANBHO HanpaBneHHOe CofepXKaHue,
HeoOXoaumoe AN YCBOEHMS  MPOMEcCUOHanbHOW  06pa3oBaTe/lbHOW  NPOrpammbl,
(hopMUpOoBaHKS y 00y4aroLLMXCA NPOMECCUOHANTbHBIX KOMMNETEHLMWIA.

B nporpamme no umsmnke, peannsyemoii nNpu noAroToBke 06yyaroLmxcsa no npoeccusam
W CreumanbHOCTSAM TEXHUYECKOro Npotunss, NPpohuIbHON

COCTaBNAIOLWEN ABNAETCA pasfeNl «INeKTPoAMHaMUKa», TakK Kak 60/bLUMHCTBO
NpPogeccnin 1 cneumasbHOCTEN, OTHOCALLMXCS K 3TOMY NPOQU0, CBA3aHbI C 31EKTPOTEXHNKOM
1 3NEKTPOHNKOM.

Mpn ocBoeHUn cneymansHocTelr CMO TeXHWUYECKOro nNpouna (unsnka nlyyaeTcs Kak
NPOUIbHBIN Y4ebHbIA NpegmeT B 06beme — 182 vaca.

Mpy ocBoeHun cneynanbHocTer CMO ecTeCTBEHHO - Hay4yHOro npoduns gusnka
M3y4aeTcs Takxke Kak NpoQubHbIN y4ebHbIV NpeaveT B 06beme 181 yac.

Mpn ocBoeHWM cneumanbHocTen CMO coumanbHO-3KOHOMUYECKOTO UM FYMaHUTapHOro
npounen hmsmka n3y4vaeTcs no nporpaMme y4ebHom AMCUUNINHBI «kECTECTBO3HaHME.

1.2. HopmaTuBHble 0CBOeHMs aNns paspadoTku MMC3:

HopmaTnBHble OCHOBaHMA A1 pa3paboTKm NporpaMmbl:

— GepgepanbHblii 3aKOH 0T 29 pgekabps 2012 r. Ne273-®3 «0O6 o06pa3oBaHMM B
Poccuiickoii depepauum»;

— lNpukaz MwuHobpHaykn Poccun oT 28.05.2014 N 594 (pep. ot 09.04.2015) "O6
yTBEpXaeHU [opsagka paspaboTKv MpYMEPHbIX OCHOBHbLIX 06pa3oBaTe/lbHbIX MNpPOorpamm,
NPOBeAEHNA MX 3KCMEPTU3bl U BeAeHMs peecTpa MPUMEPHbIX OCHOBHbLIX 06pa30BaTe/bHbIX
nporpamm” (3apeructpmposaHo B MuHtocTe Poccmm 29.07.2014 N 33335)

— Mpukas MwuHobpHaykn Poccum oT 14.06.2013 N 464 (pea. ot 28.08.2020) "O6
yTBEpPXAeHNW Topsiika opraHM3aumMm MU OCYLLECTBEHMS 06pa3oBaTe/lbHOM AedTeIbHOCTU Mo
O6pa3zoBaTe/ibHbIM nporpammMam cpefHero npogeccroHanbHOro obpaszoBaHuns"
(3aperncTpmposaHo B MuHtocTe Poccum 30.07.2013 N 29200)

— Mpukaz MwuHobpHaykn Poccum ot 16.08.2013 N 968 (pea. ot 10.11.2020) "O6
yTBEpXAeHUM  [lopsgka  NpPOBefeHWs  roCyLapCTBEHHOW  MTOroBOM  aTtTecTauum Mo
o6pa3soBaTte/ibHbIM nporpamMmmMam cpefHero npogeccroHaIbHOro o6pasoBaHma"
(3apeructpuposaHo B MuHtocTe Poccum 01.11.2013 N 30306)

— Mpukaz MwuHobpHaykn Poccum N 885, MuHnpoceeweHns Poccum N 390 ot
05.08.2020 (pea. ot 18.11.2020) "O npaKTU4YecKoW MOAroToBKe obyuarowmxcs” (BMecTe C
"TonoXeHNneM 0 NPaKTUYECKOW MOAroToBKe obyuvatowmxca™) (3apernctpmpoBaHo B MuHKOCTe
Poccun 11.09.2020 N 59778)



—Mpukaz MwuHnpoceeweHns Poccum ot 17.11.2020 N 648 "O6 yTBepXKaeHUM
(hefepanbHOr0 rocyfapcTBEHHOr0 06pa3oBaTe/IbHOro CTaHAapTa cpefHero NpodeccMoHanbHOro
obpaszoBaHus no creynaibHocT 18.02.07 TexHonorms npou3BOACTBA U MepepaboTKu
NnaacTUYeCKMX Macc M anactomepoB” (3apeructpupoBaHo B MuHtocTe Poccun 14.12.2020 N
61449)

—Mpuka3 MuHnpoceeleHns Poccumn ot 17.12.2020 N 747 "O BHECEHUWN M3MEHEHWIN B
(hefepanbHble rOCyfapCTBeHHble 06pa3oBaTesibHble CTaHAaPThbl CPeAHero npogeccMoHanbHOro
obpasoBaHus” (3apernctpuposaHo B MuHtocte Poccun 22.01.2021 N 62178);

—YcTaB [MI0Y TO «AXTT»;

—[pyrvie nokanbHble aKTbl TEXHUKYMa.

1.3. MecTto gucuunimHbl B CcTpyKType TMMNCC3 CIMO: gucumnivHa BXOAUT B
06LLe06pa3oBaTe/bHbINA LMK M OTHOCUTCS K NPOGn/IbHBIM 06LLe0bpa3oBaTe/ibHbIM AUCLUMNIMHAM
OJpb. 08.

1.4, Uenn v 3agaum OUCUMNAMHBLI — TpeboBaHUA K pesy/ibTaTam OCBOEHMS
ANCLMNVHBI:

B pe3ynbTaTe 0CBOEHMS AUCUMNINHBI 06YYatOLLMIACA JOMKEH YMETD:

— MPOBOAUTL HAGNMIOAEHNS;

N1aHNpPOBaTb U BbIMOAHATL 3KCMEPUMEHTDI;

BblABMIaTb MMNOTE3bl M CTPOUTb MOAENN;

— MNPUMEHSTb MOMYYEHHbIE 3HAHWA MO (U3MKe AN 06bACHEHMS Pa3HOO06pPa3HbIX
(hM3NYECKNX SBNEHWIA 1 CBOMCTB BELLECTB, MPAKTUYECKOr0 UCMO0/b30BaHUA (DM3NYECKNX 3HAHWIA;

—  OUeHMBaTb [OCTOBEPHOCTb ECTECTBEHHO—HAYYHOIN MH(OPMaLNK;

—  MCMO0Mb30BaTb NPUOOPETEHHBIE 3HAHWSA N YMEHWS AN PELLEHMs NPaKTUYECKMX 3aaau
MOBCEHEBHOM XM3HW, 06ecrneyeHnss 6e30MacHOCTN COOCTBEHHOM >XWU3HW, pPaLMOHa/IbHOIO
NPUPOAONO/L30BaHNS N 0XPaHbl OKPYXKaHOLLIE cpeapbl.

— B pesynbTaTe 0CBOEHUS ANCLMNANHBI 00YYatOLLMIACA AO/MKEH 3HATb/MOHUMATD:

— CMbICN MOHATWIA: (DM3NYECKOe sBNEHWME, TUMNoTe3a, 3akOH, Teopus, BELLECTBO,
B3aVMO/ENCTBME, 3/IeKTPOMArHUTHOEe MNofe, BOMHA, (OTOH, aTom, aToMHOe  A4po,
VNOHM3VPYIOLLIME U3NYYEHNUS.

—  CMbICN ()U3NYECKMNX BEJIMYMH: CKOPOCTb, YCKOPEHWE, Macca, cuna, MMy bc, paboTa,
MeXaHU4YecKass 3Heprusi, BHYTPEHHAS 3Heprus, abCcontoTHas Temnepatypa, CpeaHss
KWHETMYECKas 3Heprus YacTuL, BELLLECTBa, KONMYECTBO TEN/0TbI, 3/1EMEHTAPHbIN 3NEKTPUYECKNIA

3apa;



—  CMbIC/T (PM3MYECKMX 3aKOHOB K/MAaCCUYECKOM MeXaHUKW, BCEMMPHOTO TATOTEHMS,
COXpaHeHWs  3Hepruu,  UMNynbCca W 3NEKTPUYECKOro  3apsga,  TepMOAUHAMUKW,
3N1eKTPOMarHUTHOM UHAYKLMK, (hOTOIPdEKTE;

—  BKNaf, POCCUACKMX M 3apyDOeXHbIX Y4YeHbIX, OKa3aBLUMX Hambosbluee BAUSHUE Ha
pasBuUTHE PUINKMN.

OK 01. Bbl6upaTb C€nocobbl pelleHnst 3afay  NPogecCUOHaNbHON  [edaTelbHOCTH
MPUMEHUTENIBHO K Pas/IMyHbIM KOHTeKCTaM,

OK 02. OcyuwectBnATb NOMCK, aHaIM3 1 MHTepnpeTauuo nHhopmalmmn, Heo6xo4Mmoin
AJ151 BbINOMIHEHWA 3384 NPOMECCUOHIbHOW AeATeNbHOCTMH;

OK 03. MnaHupoBath 1 pean3oBbiBaTb CO6CTBEHHOE MPOGECCMOHANIbHOE U IMYHOCTHOE
passuTue,

OK 04. PabotaTb B KONMEKTMBE W KOMaHAe, 3(PHEKTMBHO B3aMMOAENCTBOBaTb C
Ko/neramu, pyKoBOLCTBOM, KNIMEHTaMU,

OK 05. OcyLLecTBNATL YCTHYHO W MUCbMEHHYH KOMMYHUKaLMIO Ha rocyapCTBEHHOM
A3blke Poccuiickoin defepaumMnm € YYeTOM OCOGEHHOCTEW COLMaNbHOrO W KYNbTYPHOrO
KOHTEKCTa;

OK 06. T[lposBnATb rpakgaHCKO-NaTpUOTUYECKy0 MOo3uLMIo, [AeMOHCTPUPOBATb
0CO3HaHHOE MoBejeHMEe Ha OCHOBE TPaAMLMOHHBLIX 06LLEeYe/IOBEHECKMX LLeHHOCTEN, NPUMEHSTD
CTaHAAPTbl aHTUKOPPYMLMOHHOIO NOBELEHNUS;

OK 07. CopeiicTBOBaTb COXPaHEHMIO OKPYXKatOLLel Cpeabl, PecypcocoepexeHuto,
3PEKTMBHO [eNCTBOBATL B Ype3BblHaliHbIX CUTYaLMSX;

OK 08. Ncnonb3oBaTtb cpeacTsa (hnM3nM4eckor Ky/bTypbl 419 COXPaHEeHUs U YKPenieHus
3040pOBbS B MpoLecce NPOMECCUOHaNbHOM AeATeNbHOCTU W NOALePXaHUs HeobX04UMOro
YPOBHS (hU3NYECKOI NOLrOTOBNEHHOCTH;

OK 09. Wcnonb3oBaTb WHMOPMALMOHHbIE TEXHOMOTMM B NPOGECCMOHANBHOM
LleaTeNlbHOCTY;

OK 10. lNonb3oBaTbCA MPOGecCUOHaIbHON [OKYMEHTaUMe Ha rocyAapCTBEHHOM U
WNHOCTPaHHOM f3blKax;

OK 11. Wcnonb3oBaTb 3HaHWA MO (OMHAHCOBOW PamMOTHOCTW, M/laHUMPOBATb
npesnpPUHUMATENBCKYIO AeATeIbHOCTb B NPOJeCcCUOHaNbHOI cihepe

OcBOeHMe coaepXXaHusa Y4YebHOM AMCUMNINHBI «PU3nKa» 06ecrneumBaeT [AOCTUXKEHME
CTyAeHTaMW CnefyoLnx pesynbTarToB:

JIMYHOCTHbIX:



— YYyBCTBO TFOPAOCTUM W YBOKEHUA K WUCTOPUM W [LOCTVIKEHWAM OTEYECTBEHHOM
(hM3NYECKOIN HayKK; (M3NYECKM TpamMoTHOe MoBefeHVe B NPOJeCcCUOHaNbHON AeATeNIbHOCTA Y
ObITY NpW 06paLLeHnmn ¢ Npubopamm 1 YCTPONCTBAMMU;

— TOTOBHOCTb K MNPOAO/KEHWUIO 006pa3oBaHUA W MOBbILEHWS KBa/MPUKaLMM B
136paHHON NPOCECCUOHAILHON [eATeNIbHOCTM U O0O6BLEKTUBHOE OCO3HaHWE POSN (PU3NYECKUX
KOMMNETEHLMI B 3TOM;

— YMeHVe UCNob30BaTh AOCTMXKEHNA COBPEMEHHOWN (DM3NYECKON HAYKMU N (DU3NYECKNX
TEXHOMOTMIA ANS NOBbILEHUS COOCTBEHHOIO WHTE/IIEKTYa/IbHOrO0 pasBUTUA B BblOpPaHHOW
NpogeccroHabHOW AesTeNbHOCTY;

— YMeHVe CaMOCTONTe/IbHO A06bIBaTb HOBble A1 Ce0s PU3NYECKMe 3HAHUSA, UCNONb3YS
[J19 3TOr0 JOCTYMHbIE UCTOYHUKMN MH(OPMaLUK;

— YMeHWe BbICTPaMBaTb KOHCTPYKTVBHbIE B3aVIMOOTHOLLEHWS B KOMaHAE MO PELLEHUIO
00LLKMX 3ajau4;

— YMeHVe ynpas/sTb CBOEN MO3HaBaTe/lbHON AesTeNIbHOCTLIO, MPOBOAUTL CaMOOLLEHKY
YPOBHS COGCTBEHHOIO UHTE/INEKTYa/IbHOTO Pa3BUTHUS;

MeTanpesMeTHbIX:

— WCNOMb30BaHME pPa3/IMYHbIX BWUAOB MO3HABATE/IbHON [AEATeNbHOCTUM ANA  PeLUeHUs
(hm3mnyeckmnx 3afad, NPUMeHeHne OCHOBHbIX METOZO0B MO3HaHUA (HabMoaeHus,

— OMnucaHus, W3MEPEeHNs, IKCMEPUMEHTA) [ANA  W3Y4YeHWs  pas3/IMYHbIX  CTOPOH
OKpY)atoLLeli AeNCTBUTENbHOCTMY;

— WCNOMb30BaHME OCHOBHbIX WHTE/NIEKTYaNlbHbIX OMepauuii: MOCTaHOBKM  3afayn,
(hopmMynMpoBaHMst TUMOTE3, aHaIM3a W CUHTE3a, CpaBHeHMUs, 0606LLeHMs, cucTemaTusaumm,
BbISIBIEHWUSA MPUYMHHO-CNEACTBEHHbIX CBSA3€M, MOMCKa aHanoros, (hOpMy/MpOBaHWS BblBOAOB
A1 U3YYeHMS Pas/IMUHbIX CTOPOH (IM3UYECKUX OOBHEKTOB, ABIEHUIA U MPOLLECCOB, C KOTOPbIMU
BO3HMKaeT He0OXOAMMOCTb CTa/IKMBATLCA B MPOGeCCUOHaNbHOI cepe;

— YMeHVe TreHepupoBaTb MWAeW W OMnpeaenaTb CpefcTBa, HeobXoAuMble ANt UX
peanu3aunu;

— YMEHMe WCMOMb30BaTb Pas/IMyHble MUCTOYHWMKM AN NOMy4YeHUs  (DM3NYECKOiA
MH(opMaLmMK, OLeHNBaTb ee OCTOBEPHOCTD;

— YMeHVe aHa/IM3MpoBaTh 1 NPeACTaBIsATb MHPOPMALMIO B pa3/IMYHbIX BUAAX;

— YMeHve ny6nnMyYHO NpeAcTaBNsaTb pe3ysnbTaTbl COOCTBEHHOr0 MCCeLoBaHUs, BECTU
ANCKYCCUMW, [LOCTYMHO W FapMOHWYHO COYeTas COAepXaHue W (opMbl MNPeLCTaB/SAeMOiA
NH(opMaLUN;

NpeaMeTHbIX:



— (hopCcMpOBaHHOCTL NPEeACTaBNEHNI O PONX U MECTe (PU3NKM B COBPEMEHHOW Hay4HOM
KapTUHe MUpa; NMOHUMaHMe (PU3NYECKONM CYLLHOCTM HabngaembiX BO BceneHHoOW SiBNEHWUN,
ponn u3NKM B POPMMPOBAHMKN KPYrosopa M (DYHKLMOHA/IbHON rpaMOTHOCTW YesioBeKa [A1s
peLleHmns NPaKTUYeCKMX 3aay;

— BNafeHne OCHOBOMOMAralWMMM  (U3NYECKMMMN  MOHATUAMM, 3aKOHOMEPHOCTAMMU,
3aKOHaMU 1 TEOPUAMM; YBEPEHHOE UCMO0/b30BaHNe (DU3NYECKO TEPMUHOMIOTMN U CUMBOUKN;

— BfafieHNe OCHOBHbIMM METOamy Hay4YHOro MO3HaHUs, WUCMOMb3yeMbIMU B (DU3MKE:
Habo4eHNeM, OnucaHeM, U3MepPeHEM, 3KCMEPUMEHTOM;

— yMeHus obpabaTbiBaTb pe3y/bTaTbl M3MEPEHWNIA, 06HaPYXXMBaTb 3aBUCUMOCTb MEXAY
(hM3NYECKMMMN BeTMYMHAMUN, OOBACHATL NOMYYeHHbIE pe3y bTaTbl U AenaTb BbIBOAbI;

— C(hOPMMPOBAHHOCTb YMEHUSA peLlaTb (IM3nYecKme 3agaqm;

— C(hOPMUPOBAHHOCTb YMEHWUA MNPUMEHATb MOMYYEHHble 3HaHWUA AN 0ObACHEHMS
YCNOBUIA NpOTEKaHWSA (PU3NYECKMX SBMEHWIA B MpuUpoae, NpodecCMoHanbHOM cdepe n ans
MPUHATUA NPAKTUYECKMNX PELLEHWNIA B MOBCEAHEBHOM YXN3HM,

- ChOPMUPOBAHHOCTb COOBCTBEHHOM MNO3ULUMM MO OTHOLUEHMKO K (DM3MYECKONA

MH(OpMAaLLMK, MONYYaeMOiA U3 Pa3HbIX MCTOYHKOB.

1.5. KonnyecTBo YacoB Ha OCBOEHME NPorpaMmmbl ANCUMMNHDI:

MakcumanbHoM y4yebHoM Harpysku obydatowlerocss 183 uvaca, CamoCTOATE/IbHas
paboTta obyuatowieroca 61 uyac. Ob6s3aTenbHas yyebHad Harpyska — 122 4ac, B TOM 4ucne
NneKkunii 62 yaca, NnpakTnyeckas pabota — 60 YacoB, U3 HUX KOHTPO/IbHbIE PaboTkbl 10 yacos.

MpomexXyTouHasi aTTecTauusi B hopme aK3ameHa
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2. CTPYKTYPA 1 COAEP>XAHUE YUEBHOW ANCUUMTNHBI

2.1. O6bEM YyUebHOM ANCUNNIMHBI N BUAbI YY4EOHOWN paboTbl

Bua yyebHO HarpysKu O61beM YacoB

MakcmasnibHas yyebHasi Harpyska (Bcero) 183
O6s3aTenbHasi ayanTopHasi ydebHasa Harpyska (Bcero) 122

B TOM YmChe:

NeKUMin 62
npakTMyeckme paboTsbl 60

13 HUX KOHTPO/IbHbIE PaboThl 10
CamocTodaTenbHasi pabota oby4atroulerocs (BCero) 61
MpomMeXyToyHas atTecTaums B (popmMe sK3aMeHa
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2.2.Pabounii TeMaTUYeCKUIA NaH 1 cofiepyKaHmne yuebHol ANCUUNINHBI «PrU3nKa»

HanmeHoBaHWe pa3fienoB n
TEM

CopepxxaHue y4ebHoro matepmana, 1abopaTopHble N NPaKTUYECKME
paboTbl, CaMOCTOSATE/IbHAsA paboTa 06yyatoLmMxca, KypcoBasi paboT
(NpoekT) (ecnv npefycMOTPEHbI)

O6BbeM
yacoB

YpoBeHb
0CBOEHUA

Koabl
hopMmpyembIx
KOMMETEHLINIA

1

2

4

5

Pa3gen 1. MexaHuka

BBeneHue

CopeprkaHue yyebHoro marepuana

®u3mnKa - Hayka 0 npupoge. ECTBECTBEHHO-HAyYHbI METOZ, NO3HaHWS, ero
BO3MOXHOCTV W FPaHuLbl NPUMEHUMOCTN. MogenvmpoBaHue QU3NYecKnX
SIBNEHMIA N NPOLLECCOB. POMb 3KCMEPUMEHTA 1 TEOPUM B MPOLLECCE NO3HAHMS
npupofbl. Pusnueckune 3aKoHbl. OCHOBHbIE 3/IEMEHTbI (M3NYECKOI KapTUHbI
Mupa.

Tema 1.1. OCHOBbI KUHEMATUKN

CopeprkaHue yye6Horo marepuana

OTHOCWTENbHOCTb MEXaHNYECKOr0 [BMXeHUs. CUCTEMbI OTCHETA.
XapaKTepuCTUKN MEXaHUUECKOr0 [IBVXKEHUS: NepeMeLLieHe, CKOPOCTb,
yCKOpeHue. Buabl ABVXeHUS (PaBHOMEPHOE, PaBHOYCKOPEHHOE) 1 1X
rpadmyeckoe onucaHue. [BrxeHne No OKPYXXHOCTY C MOCTOSIHHOM No
MOZY/O CKOPOCTbHO.

Tema 1.2. OCHOBbI AHAMWNKMK

CopeprkaHue yye6HOro marepuana

BaavmogelicTare Ten. MpuHLUMN Cyneprosnumm cun. 3aKOoHbl AVHAMUKN
HbtoToHa. Cunbl B NPUPOAE: YNpyrocTb, TPEHWE, CUa TSHKECTMW. 3aKOH
BCEMMPHOIO TAroTeHWs.. HeBECOMOCTb.

Tema 1.3. 3aKOHbI COXpaHeHNs B

MeXaHnKe

Copiep>xaHue yuyebHOro marepuana
3aKOH COXpaHeHMst UMMY/bCa U PeaKTUBHOE [IBUXXEHME. 3aKOH COXPaHeHNs
MeXaHWYeCKOI 3Heprum. PaboTa U MOLLIHOCTb.

Tema 1.4. MexaHunyeckue
KonebaHus! 1 BOMHbI

CogeprkaHue yue6HOro marepuana

MexaHnueckve KonebaHus. AMNINTYAa, Nepruo, 4acToTa, (hasa KoneGaHuid.
CB060/HbIE 1 BbIHYXXAEHHbIE KONle6aHns. Pe30HaHC. MexaHWUUecKme BOSHbI.
CBOIICTBA MEXaHWNYECKMX BOSH. [lIMHA BO/HbI. 3BYKOBbIE BOJIHbI. Y IbTPasByK
M €ro UCMO/Mb30BaHNE B TEXHUKE U MeaMLIVHE.

MpaKTn4YecKoe 3aHATHE:
3aBMCMOCTb TPAeKTOPUI OT BbIGOPa CUCTEMbI OTCYeTa. Buapl
MEXaHWYeCKOro ABMKEeHUS. 3aBMCMMOCTb YCKOPEHMS Tea 0T ero Macchl 1

OK1-OK11

12




CWnbl, AeCTBYHOLLEN Ha Teno. CnoxeHune cus. PaBeHCTBO U
MPOTMBOMOMIOXHOCTb HanpaBNeHUsi CUN AeNCTBUS U NMPOTUBOAENCTBUS.
3aBMCUMOCTb CU/bl YNIPYrocTy OT gedopmaun. Cunbl TpeHUs. HeBeCOMOCTb.
PeakTVBHOe ABMXEHME. [epexos NOTEHUNANIbHOM 3HEPT MU B KUHETUYECKYHO
1 06paTHO. CBOBOAHbIE M BbIHYXAEHHbIE KonebaHus. Pe3oHaHc.
O6pa3oBaHme 1 pacnpocTpaHeHre BO/H. YacToTa KonebaHuii U BbICOTa TOHA
3BYKa.

IMpakTnyecKoe 3aHATHE:

ccnepoBaHue ABVMXKEHWS Tea Nog, AeACTBMEM NMOCTOSHHOW CUbI.
3yyeHune 3aKOHa COXpaHeHNs UMMNY/bCa U PeaKTUBHOIO ABVXEHWS.
CoxpaHeHWe MexaHUYeCKOW aHeprumn Npu ABYXKEHNW Tena nog, LeiicTBUEM
CUJT TAXKECTU U YNPYTOCTU.

3yyeHne 3aBUCMMOCTI Neproga KonebaHnii HUTAHOTO (MK NPY>XUHHOTO)
MafTHUKA OT AMHbI HATWU (UM MacChl rpys3a).

KoHTpo/ibHasi paboTa no Teme «MexaHuKa»

CamocTtoaTeNnbHas paboTa:

BbIMO/IHEHNE JOMALLHWX 3afaHuiA no pasgeny 1.

MprMepHas TemaTnKa BHeayAMTOPHOW CaMOCTOSATE/IbHON paboTbl

HoBgas nHTepnpeTayms Teopumn 0THOCUTENbHOCTW. CTpena BpeMeHn. Teopust
OTHOCUTENbHOCTW. Teopust OTHOCUTENBHOCTU U FpaBUTaLMsA. DNEMEHTbI
creumanbHON Teopumn 0THOCMTENbHOCTU. Knaccuyeckas ursmka:
CaMOOPraHM3YLLMECH CUCTEMbI Y MUKPOMMP.

22

Pasgen2  MonekynspHas gum

31Ka. TepMmogMHamMumKa.

Tema 2.1.
MoneKkynspHoO-KMHeTUYecKoe
CTPOeHWe BeLlecTBa

Copiep>xaHue yuyebHOro marepmana

ATOMUCTUYECKAs TEOPUS CTPOEHUS BellecTBa. HabntoAeHNs 1 OMbITbl,
MOATBEPXKAAKoLLIME aTOMHO-MO/EKY/ISIPHOE CTPOEHMe BellecTsa. Macca
pasMepbl MOneKy/l. TennoBoe ABMKeHVe. AGCONHOTHas TemnepaTypa Kak
Mepa CPeAHeN KMHETMYECKO SHepPrm YacTuLl,

Tema 2.2.
OcCHOBbI TEpMOAVHAMUKN

CofeprkaHue yyebHOro Mmatepuana

BHyTpeHHss aHeprunsa 1 paboTa rasa. Mepsblil 3aKOH TEPMOAVHAMUKM.
HeobpaTMOCTb TENI0BbIX MPOLECCOB. TenoBble ABUraTe/In 1 0XpaHa
OKpyXatowleli cpeabl. KM/, TennoBbIX ABUraTeneil.

OK1-OK11
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Tewma 2.3.
ArperatHble COCTOAHNA U
(ha3oBble Nepexogpl

CopgepxaHue y4yebHoOro matepmana

Mogenb ngeanbHoro rasa. Ceasb MeXay LaB/ieHVEM U CpefiHei
KMHETWUYECKOI 3Heprvein Monekyn rasa. Mogenb CTPOEHUS XXULKOCTU.
HacbILeHHble N HeHacbILWeHHbIe Napbl. BnaxHoCTb Bo3ayxa. [MoBepXHOCTHOE
HaTsXKeHWe N cMaunmBaHue. Mogenb CTpoeHNsa TBepAabIX Ten. MexaHn4veckue
CBOICTBA TBEPLAbIX Te/l. AMOP(HbIE BELLECTBA U XMUAKNE KPUCTAbI.
3MeHeHWs arperaTHbIX COCTOSIHWI BELLEeCTBa.

[MpakTnyecKune 3aHATUA:

OO6bsCHeHMe arperaTHbIX COCTOSHMIA BELLIECTBa Ha OCHOBE aTOMHO-
MOIEKYNAPHbIX NPeAcTaBneHniA. [BUxXeHne GPOYHOBCKMX YacTuL,.
Anddysns. MiameHeHMe faBneHns rasa ¢ USMeHeHNeM TemrepaTtypbl Npu
NOCTOSIHHOM 06beMe. KunneHune BoAbl MPU MOHMXEHHOM [1aB/IEHNMN.
[McnxpomeTp U rMrpomMeTp. ABneHUs NOBEPXHOCTHOIO HATAXEHUA U
cMaumBaHua. KpucTanibl, aMoOpgHble BELLECTBA, XXMUAKOKPUCTaNINYECKME
Tena. MIaMeHeHne BHYTPEHHEN 3Heprum Ten npu CoBepLUeHMM paboTbl.
Mogenu TennoBbIX ABUraTENeil.

10

MNpaKTn4yecKoe 3aHATHE:

I3mepeHne BNaXXHOCTY BO3ayXa.

13mepeHrie NOBEPXHOCTHOIO HATAXEeHUSA XULKOCTU.
HabnoaeHne pocTa KpUCTa/I/IoB M3 pacTBopa

KoHTposibHas pa6oTa no Teme «MonekynspHas gusnka. TepMoAMHAMMKa»

CamocTtosATeNlbHasa paboTa: BbINO/HEHWE AOMALUHMX 33[aHNIA NO pasgeny 2
MpumepHas TeMaTuKa BHeayUTOPHOW CaMOCTOATE/IbHOW paboTbl

cTOpunsi aTOMUCTMYECKMX YUHeHMWIA. TennoBoe pacluMpeHmne Tes B NPUpoae n
TeXHUKe. BTopoit 3akoH TepmoavHamuKW. TennoBoi N AUHAMUYECKNIA
pacyet aBuratens BHYTPEHHEro cropaHus. Teniosble ABUTaTENN.

12

Pa3gen 3. QneKTpogHaMuKa. D/1eKTPOMarHUTHble KosiebaHus

Tema 3.1.
DNeKTpUYecKoe nosne

CopeprkaHue y4ebHOro matepuana

B3avmogeiicTBue 3apsXKeHHbIX Tesl. DNeKTPUYeCKnii 3apsig. 3akoH
COXPaHEHMUA 3NEKTPUYECKOro 3apaga. 3aKoH KynoHa. SNeKTpuyecKoe none.
HanpsykeHHOCTb nong. MNoteHyman nons. PasHOCTbL NOTEHLMANOB.
[MpOBOAHNKM B 3N1EKTPUYECKOM NOJIE. DNEKTPUYECKaa EMKOCTb.
KoHgeHcaTop. JV3aneKTpUKN B 3NIEKTPUYECKOM MOSe.

Tema 3.2.

CogiepyxaHue yyebHOro marepvana

OK1-OK11
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MOCTOSHHbIN 3N1EKTPUYECKMIA
TOK

MOCTOAHHLIN 3NeKTPUYECKUiA TOK. Cuia TOKa, HanpshKeHue, aNeKTpruYeckoe
conpoTusneHune. 3akoH Oma An1s yyacTKa Lenu. lNocnegosaTtenbHOe 1
napannenbHoe coegnHeHne NpoBogHNKOB. 3C NCTOYHMKA TOKa. TennoBoe
[eCTBME 3NEeKTPUYECKOro Toka. 3akoH xoyns-JleHua. MowHoCTb
3N1EKTPUYECKOr0 TOKa.

Tema 3.3.
INeKTPNYECKUIA TOK B
pasfIMyHbIX cpedax

Copiep>xaHue yuyebHOro marepumana

MonynpoBoaHuKK. Co6CTBEHHAs 1 MPUMECHAs NPOBOAUMOCTHU
MonynpoBOAHMKOB. MonynpoBoAHMKOBLI Ano. MonynpoBogHUKOBbIE
NpM6opbI. DNEKTPUYECKUIA TOK B rasax, Bakyyme, 3NeKTPOMTax, MeTaniax.

Tema 3.4.
ANeKTPOMarHeTn3m

Copep>kaHuve y4ebHOro matepmana

MarHuTtHoe nosne. NMoCTOAHHbIE MarHUTBLI U MarHUTHOE nose Toka. Cuna
Amnepa. MpuHUMN JeCTBUSA 3NeKTpoaBuraTens. dNeKTpou3MepuTebHbIe
npuoéopbl. NHAYKLUMA MarHUTHOrO Nons. MarHUTHbIA NOTOK. SBNeHMe
3N1eKTPOMAarHUTHOM UHAYKLMN 1 3aKOH 3/1EKTPOMarHUTHON MHAYKLUMK
dapaged. Buxpeoe anekTpuyeckoe none. MNMpasuno JleHua. CaMOMHAYKUNS.
NHAYKTUBHOCTb. MpUHUMN LeiACTBUA 3neKTporeHepaTopa. MepeMeHHbI TOK.
TpaHcopmarop. Npon3BOACTBO, Nepeaaya U NoTpebieHne 31eKTPOIHEPTUN.
Mpob6nembl 3HeprocbepexeHns. TexHKa 6e30MacHOCTI B 06paLLeHnn ¢
3NIEKTPUYECKNM TOKOM.

Tema 3.5.
ANeKTPOMarHuUTHble KosiebaHus

CopeprkaHue yyebHoro marepuana

Kone6atenbHblii KOHTYp. CBOGOAHbIE 3M1EKTPOMArHUTHbIE KONeGaHus.
BbIHY>X€HHbIe 3/1EeKTPOMarHUTHble KonebaHus. [JeicTByoLIME 3HAYEHNS
CWNbl TOKA U HanpsbxeHUs. KoHAeHcaTop 1 KaTyLUKa B Lieny NepeMeHHOro
TOKa. AKTVBHOE COMPOTMB/EHNE. DNEKTPUYECKMNIA pe30HaHC.
ANeKTPOMarHMTHOE MO/ W 3MEKTPOMArHUTHbIE BOMHbI. CKOPOCTb
3NEKTPOMArHUTHbIX BOMH. MPUHLMNbI PaANOCBSA3N U TENEBUAEHUS.

Tema 3.6.
CBeToBble KonebaHus

CopeprkaHue yye6HOro marepuana

CBeT KakK 3n1eKTpoMarHuTHas BonHa. VIHTepdepeHUus 1 AudpakLus cBeTa.
3aKOHbI OTPaXKeHWs U NPeNoMeHNs cBeTa. MoNHOEe BHYTPEHHEE OTPaXKEHME.
Avcnepcus cBeTa. Pa3nnyHble BUbl 3NEKTPOMAarHUTHbIX U3MyYeHWIA, X
CBOIACTBA 1 NpaKTUYeCcKMe NPUMeHeHMs. ONTYECKME NPUBOPLI.
PaspeLLatoLLas cnoco6HOCTb ONTUYECKMX MPUOOPOB.

MpaKTnyecKme 3aHATUS:
B3anmogelicTre 3apsiyKeHHbIX Ten. MPOBOAHMKN B 91EKTPUYECKOM MOJe.
[M3neKTPUKM B 3neKTpuyeckoM none. KoHaeHcaTops!.
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TennoBoe feicTBYE 3NEKTPUYECKOro ToKa. COGCTBEHHAsA 1 NPUMECHas
MPOBOAUMOCTM NOJYMPOBOAHMKOB. 01yNpPOBOAHNKOBBIV NEPUOL.
TpaHancTop. OnbIT IpcTefa. B3ammoaelicTBre NPOBOAHNKOB C TOKaMMU.
AnekTpoaBurateb. SNeKTPOU3IMEPUTENbHbIE MPUOOPBI.
DNeKTpoMarHMTHas MHAYKUuA. 3asucumocTs 34C aMoOMHAYKL MM OT
CKOPOCTWN M3MEHEHNA CUNMbl TOKA W MHAYKTUBHOCTU NPOBOAHMKA.

PaboTa aneKTporeHeparopa. YCTpoiicTBO TpaHcthopmaTopa. CBO6OAHbIE
3NIeKTpOMarHuTHble Konebanms. OcumnorpamMmmMa nepeMeHHoOro Toka.
KoHAeHcaTop B Lienu nepeMeHHOro Toka. KatyLuka B Lenv nepeMeHHoro
TOKa.

PesoHaHC B nocnefoBaTelbHOCTY Lienu NepeMeHHOro Toka. 3nyyeHne un
NpPUeM 3/1IEKTPOMarHUTHbIX BO/H. PafnocBAa3b.

NHTepdepeHuus ceeTa. Audpakunsa ceeta. 3aKOHbl OTPAXKEHNS U
npenomneHns ceeta. MonHoe BHYTPEHHEE OTPaXKEHME.

[MonyyeHune cnekTpa € NOMOLLbIO NPU3MbI. [lonyyeHre cnekTpa ¢ NOMOLLbH0
AndpakuMoHHoM peleTkn. CnekTpockon. ONTuyeckme npuoéopsl.

MpakTnyeckne paboTbl:

M3y4yeHne 3akoHa OMa A/1a yyacTKa Lienmu.

N3mepeHne 34C 1 BHYTPEHHETO CONPOTMB/IEHNA NCTOYHMKA TOKa.
3y4eHve aBneHNs 3neKTpoMarHUTHOW UHAYKLUN.

ccnepoBaHue 3aBUCMMOCTM CUAbI TOKA OT 3/1IEKTPOEMKOCTU KOHAeHcaTopa B
Lienu nepemMeHHOro Toka.

3mepeHrie NHAYKTUBHOCTU KaTyLLUKW.

3yyeHne nHTepdepeHLmMmn 1 AndpakLmmn ceeTa

KoHTpo/ibHas pa6oTa no Teme «NeKTPoANHAMUKA»
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CamocToaTeNbHas paboTa: BbIMOAHEHNEe JOMALLHMX 3aaHuni no pasgeny 3.
MpumepHas TemaTuKa BHeayAUTOPHOW CaMOCTOSATE/IbHOW PaboThbl:

Pa3BuTWe NpefcTasieHre 0 Npupoge ceeta. OnTuyeckme npubopsl. [Mna3s Kak
onTu4yeckas CTpyKTypa. CxeMbl N306paXKeHNI yva NPOXOAALLEro Yepes
pasnnyHbIe NINH3bI.

AKKymMynaTopbl. ['eHepaTopbl NepeMeHHOro ToKa. [ipuraTesis NOCTOAHHOIO
TOKa.

[1BOHOEe Nny4yenpesioMneHne 3N1eKTPoOMarHUTHbIX BOSH. 3ajava
BUXPETOKOBOI0 KOHTPO/A. 3aLlimTa OT 3/1eKTPOMarHUTHbLIX UTyYeHNIA.
3MepeHme MarHUTOCTPUKLMIA (heppoMarHeTKa C MOMOLLbH0 TeH30aTuMKa.
ccnepgoBaHns MarHUTHBIX NMOMei B BelecTBe. MepBUYHbIE UCTOUHUKN
NMUTaHUA.

[Mpeobpa3zoBaHne 3Heprumn okeaHa. MpuyrHbI U UCTOYHUKN MOSAB/IEHNS
CTaTUCTUYECKOrO 3/1eKTpuYecTBa. Mpodeccus XXMAKUX KpUCcTaios.
PeakTuBHOe ABKeHME. MeXXKOHTUHEHTa/IbHasA baiIMCTUYecKas pakeTa.
CBepxnpoBoANMOCTb.

Tennosble, rnapasnnyeckne 1 aTOMHbIe 3neKTpocTaHuun. Tok. LLiaposas
MOTHNSA.

JKcnepuMeHTa/IbHble UCCeL0BaHNSA AN3NEKTPUYECKMX CBONCTB MaTepUasos.
AKCNepuMeHTa/IbHbIE UCCEA0BaHWS 3N1EKTPOMArHUTHON UHAYKUNN.
DNeKTpoMarHMTHas Teopus cBeTa. InekTpopaspsagHble CO-nasepsl.
MpumepHas TemaTuKa BHeayAUTOPHOW CaMOCTOSATE/IbHOW PaboThbl:
ANeKTpoCTaHLUMN. DNEKTPOXMMUYECKIME NPeobpa3oBaTe/ivi IHEPTUN.

Bugbl crnekTpos. MeoMeTpunyeckas onTrka. Mopgonormyeckunin aHanns
LBETHbIX (CNEKTPO30HabHbIX) 1306paXXeHNIA. Mpo61eMbl XOPOLLETO 3peHNS.
OnTuka. OnTnyeckune ABIeHNA B Npupoge. CnekTpbl, CNEKTPasibHbIN aHan3.
dur3nKa 1 CBETOBas YyBCTBUTE/IbHOCTb I/1a3a.

23

Pasgen 4. CTpoeHMe aToMa U KBaHToBas pu3nka

Tema 4.1.
KBaHTOBbIe CBOWCTBA CBETA

CopeprkaHue y4ebHOro matepuana

Mmnotesa MNnaHka 0 kBaHTax. PoTO3hheKT. POTOH. BONHOBLIE 1
KOPMYCKyNspHble CBOINCTBA CBETA. TEXHMYECKME YCTPOMCTBA, OCHOBaHHbIE Ha
MCMNONb30BaHNN POTOIPPEKTA.

Tema 4.2.
du3smnkKa atoma

CopeprkaHue y4ebHOro matepuana
CTpoeHue aToMa: nnaHeTapHas Mogesnb U Mogenb bopa. MNornoweHve n
ncnyckaHme ceeta atoMoM. KBaHToBaHMe aHeprun. MpuHUmn AeACTBUSA U

OK1-OK11
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MNCnoJib30BaHWe Nnasepa.

Tema 4.3.
dun3mnkKa aTOMHOro apa

Copiep>xaHue yuyebHOro marepumana
CTpoeHMe aTOMHOr0 fApa. dHeprus cBs3n. CBA3b MaCChl 1 3HEPTUN.
PanoaKTVBHbIe U3NYYEHNs U UX BO3AEACTBME HA XXMBbIE OPraHn3Mbl.

[NpakTnyecKmne 3aHATUA: 4
®oToaththekT. N3nyyeHue nasep. JInHeinyaTble CNEKTPbI pas/IMyHbIX BELLECTB.
CUYeTUMK NOHU3MPYIOLLMX U3TYHEHUIA.
KoHTposnibHas paboTa rno Teme «KBaHTOBasi prisvKa» 2
CamocToaTeNbHas paboTa 00y4atoLLMXCs: BbINONHEHVE JOMALUHUX 3afaHWnid | 4
no paspgeny 4.
MpumepHas TeMaTMKa BHeayUTOPHOWN CaMOCTOATE/IbHON paboThI:
PaanoaKTVBHOCTb. DNIeMEHTapHbIe YacTULbI. HaepHas aHepreTumka.
MNpomeXxyToyHas atTectaums B opme 3K3ameHa
WTorosas atTectaums B popme 3K3ameHa
MakcumanibHas yvebHan Harpyska (Bcero) 183
Ob6s3aTenbHas ayanTopHas ydebHasa Harpyska (Bcero) 122
B TOM YmcCre:
NeKumi 62
13 HUX: KOHTPO/IbHblEe paboThl 8
npakTuyeckme paboTbl 60
CamocTosaTenbHas paboTa oby4atroLerocs (Bcero) 61

MpomexXyTouHas aTTecTauus B hopmMe sK3aMeHa
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3. YCNOBUNA PEANTMSALUNN TTPOT'PAMMDbI ANCUNTT/TNHBI

3.1. TpeboBaHMS K MVMHUM&/TbHOMY MaTepuasibHO-TEXHUYECKOMY 06eCneyeHnto

OcBOeHME Mporpammbl y4ebHOM AucuMnMHBbL «Pu3nKa» npeanonaraeT Haanume B
npoeccuoHanbHOW  06pa3oBaTeNbHOM  OpraHuM3auMn,  peannsyrowein  06pa3oBaTeibHYHO
nporpamMmy cpegHero o6ulero ob6pasoBaHus B npegenax ocsoeHus ONOMN CI1O Ha 6a3se
OCHOBHOro 06uero o06pa3oBaHus, y4yebHOro KabuwHeTa, B KOTOPOM WMEETCA BO3MOXXHOCTb
obecrneynTb CBOOOAHBIN JOCTYN B VIHTEPHET BO Bpems y4ebHOro 3aHATUA M B Nepuof BHe-
yuyebHOW [esTeNbHOCTN 00yYatoLmnxcs.

B coctaB KabuHeTa (DM3MKM BXOAMT nabopatopusi € N1abopaHTCKOW KOMHATOIA.
MomelleHne KabuHeTa (M3MKM  [JO/MKHO  YAOBMETBOPATL  Tpeb6oBaHWAM  CaHWUTapHO-
3ANMAEMNONOrMYecknx npasun n Hopmatmeos (CaHlMuH 2.4.2 No 178-02) n ObITb OCHaLLeHO
TUNOBbLIM  000PYAOBaHMEM, YKa3aHHbIM B  HacTOAWMX TpeboBaHMAX, B TOM 4uche
Creuvann3npoBaHHON Yy4yebHO MebGenblo M cpeacTBamMy  00yYeHUs, [LOCTaTOYHbIMU - A1
BbIMO/IHEHNA TPe6OBaHMWIA K YPOBHIO MOAIOTOBKM 00Y4atoLLMXCS.

B KabuHeTe A0MKHO ObITb My/NbTUMEAMIAHOE 060pPYAOBaHWE, MOCPEACTBOM KOTOPOro
Yy4aCTHUKN 06pa30BaTe/lbHOro npouecca MOryT NpoCMaTpuBaTh BU3YaslbHYHO MH(OPMaLuio Mo
(hn3mkKe, co3fasatb NpeseHTaumu, BuaeomaTepuabsl U T. n.

O6opynoBaHmne KabnHeTa

B coctaB yyebGHO-METOAMYECKOTO W  MaTepuasibHO-TEXHUYECKOro 0becneyveHus
nporpaMMbl y4e6HON AucLmnInHbl «Pusnka», BXOAAT:

—  HarnsgHble nocobus (KOMMAeKTbl Y4ebHbIX Tabnuy, nnakatbl: «PUNYeckne
BENIMUMHBI U (hyHAaMeHTa/bHble KOHCTaHTbI», «MexXayHapoaHasa cuctema eauHul, CU»,
«[epnognyeckasd cuctema XMMUYecKuMX anemeHToB  [O.U.  MeHgeneesa», NOPTPeThI
BblAaloLLMXCA YUHEeHbIX-(M3MKOB 1 aCTPOHOMOB);

—H(hOpPMaLMOHHO-KOMMYHUKATUBHbIE CPeACTBa;

—3KpaHHO-3BYKOBbIE M0ocobus;

—KOMMJIEKT 3/1EKTPOCHAOXeHNs KabuHeTa (U3NKu;

—TeXHNYEeCKMNe cpeAcTBa 00yYeHus;

— leMOHCTpaLoHHOe 06opyaoBaHMe (06LLEro Ha3HaYeHUs 1 TeMaTUYecKre Habopbl);

—nabopartopHoe 060pyaoBaHuMe (06LLEr0 Ha3HaYeHNs 1 TemaTuyeckme Habopsbl);

—CTaTMyecKune, AMHAMUYeCKME, eMOHCTPALMOHHbIE Y Pa3faTOYHbIE MOLENN;

—BCrnomorartesibHoe 060pyA0BaHue;

—KOMMJIEKT TEXHNYECKOW AOKYMEHTaLMW, B TOM YMC/e MacrnopTa Ha cpeAcTBa 00y4eHus,

MHCTPYKLUWX 10 UX NCMNONb30BaHUKO N TEXHUKE 6e30nacHOCTU;
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—M0Caf04HbIE MECTa MO KONMYECTBY 00yyatoLLmMXCs;

—pabouee MeCTO npenojaBaTens;

—KOMMJEKT y4ebHO-HarNsAHbIX Mocobmin «ATOMHas (hU3NKa;
—006bEMHbIE MOZENN METASIINYECKOWA KPUCTANIINYECKOW PELLETKM;
—06pa3sLbl MeTa/I0B (CTasIn, YyryHa, LBETHbLIX META/INIOB U CM/1aBOB);

—nabopaTopHoe 060pyoBaHue (BOSIbTMETPbI, aMepMeTPbI 1 Ap.)

3.2. 'H(hopMaLMoHHOe obecrieveHme 06yUeHns

MepeyeHb pPeKOMeHAYeMbIX yuebHbIX N3aaHuMn, VHTepHeT-pecypcos,
[ONOSTHUTE/IbHON NnTepaTypbl

OCHOBHBbIE UCTOYHUKN:

1. 'pomos C.B. LWapoHoBa H.B. ®u3nka, 10—11: KHura gna yumntens. — M: Bnagoc.,
2019.

2. KabapamH O.®., OpnoB B.A. 3KcnepumeHTaslbHble 3agaHus no ¢usmke. 9—11
Knaccbl: y4ye6HOe mnocobue [N yyalmxcs 06Le0bpa3oBaTe/lbHbIX yUpeXaeHuin. — M.
MpocseLeHmne, 2019.

3. KacbsHOB B.A. MeToanyeckne pekoMeHAaumMm Mo MCMosb30BaHUIO Y4YeOHMKOB
B.A.KacbsiHoBa «®u3mka. 10 Kn.», «Pusnka. 11 Kn.» Npu n3yvyeHUn (M3MKM Ha 6a30BOM U
npounbHOM ypoBHe. — M: TpocBeLyeHue, 2019.

4. KacbsiHoB B.A. ®u3mka. 10, 11 kn. TemaTU4eCcKoe 1 NOYPOYHOe MNiaHMpoBaHue. — M.:
MpocseLeHune, 2019.

5. Nabkosckuii B.B. 220 3agay no m3nke ¢ peLleHNaMA: KHUra ans ydawmxcs 10—11
KN. 06L1e06pa3oBaTesibHbIX yupexaeHuin. — M.: MNpocselueHune, 2019.

6. CamoiineHko M.U., Ceprees A.B. ®usuka: y4yebHuk. — M.Academa, 2019.

7. MskuweB, byxoBues, CoTckuii «®usnka 10-11 kn.» - M: Opoda, 2019.

8. KacatkuHa W. J1. dusuka ans konnemxeii. Poctos H/[, ®eHuke, 2019.

L0onoNHUTENbHbIE UCTOYHUKW:

1. FeHgeHwWwTenH /1.3., Ank FO.N. dusmka. YuebHuk gna 10 kn. — M.: lNMpocseLyeHme,
2019.

2. leHpeHwTeH 1.9, Onk KO.W. ®dusmka. YuebHuK ana 11 kn. — M.: MpocselyeHwe,
2019.

3. Omutpresa B.®. 3agaun no ¢gusuke: yyed. nocobue. — M: MNpoceeLeHune. 2019.

4. CamoineHko M.W., CepreeB A.B. COOpHMK 3agay M BONPOCbl MO (m3nke: yu4eo.

nocobue. — M.: Academa, 2019.
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B npouecce 0CBOeHMS NporpamMmmbl yHebHOM ANCUUNANHBI «PU3NKa» CTYAEHTbI JOMKHbI

MMETb BO3MOXXHOCTb A0CTYNa K 3NEKTPOHHbIM y‘-le6HbIM MaTepuasiam no cbmsvme, nMerLmnmca B

CBOGOAHOM [0oCTyne B CeTU WIHTEpPHET (3MEKTPOHHLIM KHUram, MNpakTUKymaMm, TecTam,

matepvanam EI3).

NHTepHET- pecypcbl

1.

www.fcior.edu.ru (PesepasibHbIN LeHTp MH(hOPMaLNOHHO-06pa30BaTe/IbHbIX

pecypcos).

2.
3
4.
5
6

7.

wwww.dic.academic.ru (AkageMnK. CnoBapu 1 sHUMKIONEeLNN).

. Wwww.booksgid.com (Books Gid. 9neKTpoHHast 6M6/1MoTeKa).

www.globalteka.ru (Fno6anteka. MnobanbHas 6MbIMOTEKA HAYUHBIX PECYPCOB).

. www.window.edu.ru (EAMHOe OKHO foCTyna K 06pa3oBate/ibHbIM pecypcam).

. Www.st-books.ru (JTyywias yyebHas nutepartypa).

www.school.edu.ru (Poccuitickuini 06pasoBaTenbHblil nopTan. LoCTynNHOCTb, KavyecTso,

3)(DEKTUBHOCTD).

8.
9.
10

www. ru/book (3nekTpoHHas 6ubnmoTeyHas cuctema).

www.alleng.ru/edu/phys.htm (O6pa3oBatefibHble pecypcbl VIHTepHeTa — PU3MKa).

. www. school-collection. edu. ru (EgnHas Konnekums UmMMpoBbIX 06pa3oBaTebHbIX

pecypcos).

11.
12.
13.
14.
15.

https//fiz.1september.ru (y4ebHO-MeTOAMYeCKas raseTa «PU3MKa»).

www.n-t.ru/nl/fz (Hobenesckme naypearbl o rsunke).

www.nuclphys.sinp.msu.ru (AaepHas @u3nka B IHTepHeTe).

www. college. ru/fizika (Mogrotoska K EI3).

www.kvant.mccme.ru (Hay4YHO-NONy/NsipHbIA  (M3NKO-MaTeMATUYECKUIA  XKypHan

«KBaHT»).

16. www. yos. ru/natural-sciences/html (ecTeCTBEHHO-Hay4HbIn XXypHaa AN MONOAEXM

«[lyTb B

HayKy»).
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4. KOHTPOJ1b 1 OUEHKA PE3YJIbTATOB OCBOEHNA ANCUUNTI/IUHDbI

KOHTpPO/b M OUEHKa pe3ynbTaToB  OCBOEHWS

AVCLMMINHBI

npernogasatesieM B MpoOLEecce NPOBeAEHUS MNPaKTUYECKUX 3aHATUIA U NnabopaTopHbIX paboT,

TECTUPOBaHUA, a TakKXXE BbIMONTHEHNA 06y‘-la}0LIJ,VIMI/ICFI NHANBUAYaJIbHbIX 3a,anvu7|, MPOEKTOB,

nccnefoBaHui.

Pe3ynbTaTbl 06y4eHUs
(0CBOEHHbIE YMEHUSI, YCBOEHHbIE 3HaHNS)

dopMbI U METOLbI KOHTPOSISA
N OLEHKM pe3y/ibTaToB
0by4eHns

YMeTb

NPOBOAUTL HabMOAEHS

MpPaKTUYECKMe 3aHSATMS,
AoMalliH1e PaboThl

naaHNpPoBaTb U BbIMO/IHATL 3KCIMEPUMEHTDI

NPaKTUYECKMe 3aHATHS,
AOMallIH1e paboThl,
nccneaosatenbckas paboTa

BblABUIaTb rMMNOTE3bI N CTPOUTbL MOAENN

MPaKTUYeCKme 3aHATUS,
AoMallHve paboTbl,
nccnefoBatesibCKas paboTa

MPUMEHATb NOMYYeHHbIE 3HaHKS N0 U3KKe ANst 06bACHEHNS
Pa3HOO6Pa3HbIX PU3NUYECKMX SBIEHNIA N CBOWCTB BELLECTB,
MPaKTUYECKOr0 MCMO/b30BaHMS (M3NYECKMX 3HAHWIA

npakTU4eckme paboThbl,
nccnepoBatenbckas paboTa

OLeHMBaTb JOCTOBEPHOCTb ECTECTBEHHO-HAYUHOM
NH(opMaLunu

NPaKTN4eCKNe 3aHATUA

MCNONb30BaTb NPMOOPETEHHbIE 3HAHNSA U YMEHUS ANS PELLEHNS
NPaKTUYeCKMX 3aaa4y NoBCeAHEBHOW XW3HN, 06ecneyeHns
6€30MacHOCTM COOGCTBEHHON XXM3HW, paLMOHaIbHOrO
NPUPOAONO0/b30BaHUSA 1 0XPaHbl OKPYXXKatoLLEN cpeabl

MPaKTUYeCKme 3aHATUS,
JoMallHve paboTbl

3HaHaTb

CMbIC/T MOHATUIA: (hM3NYECKOe SIBNIEHUE, TNOTEe3a, 3aKOH,
Teopwsi, BELLIECTBO, B3aMMO/ENCTBIE, 31EKTPOMArHUTHOE Mone,
BO/IHA, ()OTOH, aTOM, aTOMHOE SiPO0, MOHM3MPYOLLE
M3NyyeHus, NnaHeTa, 3Be3[1a, ranakTuka, BeeneHHas

KOHTpONbHas paboTa,
AOMalLHAsA paboTa,
MpakTu4yeckas paboTa

CMbIC/ (PU3NYECKMX BE/IMUMH: CKOPOCTb, YCKOPEHWE, Macca,
cuna, UMNynbc, paboTa, MexaH4eckas 3Heprus, BHyTPEHHSS
3Heprus, abContoTHas TemnepaTypa, CPeAHs KMHETUYECKas
3HEprus YacTuL, BELLECTBa, KOMIMYEeCTBO TEM/OTHI,
3N1eMeHTapHbI 3NEKTPUYECKIIA 3apsaj

TeCTUpOBaHMWe, KOHTPObHas
paboTa, NpaKTUyeckne paboTbl

CMbIC/ (IM3MYECKMX 3aKOHOB K1aCCUYECKOW MEXaHUKM,
BCEMUPHOr0 TArOTEHMS, COXPAHEHWNS SHEPT K, UMY bCa U
3NEKTPUYECKOro 3apaa, TEPMOAVHAMUKK, 3N1EKTPOMArHUTHOM
NHAYKUMK, POoTo3(hheKTa

TecTMpoBaHMe, KOHTPO/IbHas
paboTa, NpakTuyeckne paboTbl

BK/1a/, POCCMINCKUX N 3apyBEXHBIX YUEHbIX, OKa3aBLUNX
Hamb0/bLLEe BANSAHME Ha Pa3BUTME (DU3NKM

TeCTMpPOBaHMe
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