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Pabouas nporpamma y4ueOHOM nuctuminabl «Pu3uKa» pazpadoTraHa Ha OCHOBE TpeOoBa-

HUU:

- denepaiabHOro roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpelHero ooumero odpa-

30BaHUS, YTBEPKICHHOTO TpHKa3oM MuHuctepcTBa oOpa3oBaHuss W Hayku P®D or
17.05.2012 Ne 413 (c usmeHenusmu Ha 29 nexadpst 2014 r., 31 gexadps 2015 1., 29 urons
2017 r.);

PekoMenganuii mo opraHu3alnuy MOJTY4YEHUS CpPEAHEro oOiiero odpazoBaHUsl B Ipejeax
OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPo(ecCHOHANBHOT0 00pa3oBaHus Ha 0a-
3¢ OCHOBHOIO 001iero oopazoBanusi ¢ yderom [IpumepHOil OCHOBHOI 00pa3oBaTeNbHON
IpOrpaMMBbl  CpEeTHETO 00mero oOpa3oBaHus, OAOOPEHHOW pemieHHEeM (eaepaabHOro
y4e0HO-METOIUYECKOr0 00BbEAMHEHHS IO 001IeMy 00pa30oBaHUI0 (MPOTOKON OT 28 HIOHS
2016 T. Ne 2/16-3);

[TpumepHOil mporpammsbl  0011€00pa30BaTENbHON AUCIUILTUHBL «DU3KKa», 0100peHHON
Hayuno-meronuueckum coBetom  LlenTpa mnpodeccuonansHoro obpazoBanuss OI'AY
«DUPO» u pekOMEHOBaHHOH /ISl pealiu3allid OCHOBHOM MpodeccrnoHallbHON 00pa3oBa-
tenbHOU mporpammbl CITO Ha 6a3e 0CHOBHOrO 001Iero 00pa3oBaHUs C MOJyUYEHUEM Cpel-
Hero o61ero oopazoBanus (mpotokoi Ne 2 ot 26. 03. 2015);

[TpumepHOI OCHOBHOM 00pa30BATEIBHONM MPOTPaMMBI CpEAHEro 001Iero odpa3zoBaHUs MO
mucuuruinHe «Pu3uka», 0l00peHHOH pemeHueM (eneparbHOro y4eOHO-METOANYECKOTrO
o0BeAMHEeHU 110 001IeMy 006pa3zoBanuto (poTokoi oT 28 uroHs 2016 1. No2/16-3);

006 yrounenuu PexoMeHmaiuii mo opraHu3aliy MoJydeHus CPeTHET0 00IIero o0pa3oBaHHs
B IIpeJieNIax OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHET0 MPo(ecCHOHATBHOTO 00pa3o-
BaHUs Ha 0a3e OCHOBHOTrO 0O0IIero oOpa3oBaHus C yueToM TpeOoBaHMii deepalbHBIX TOCY-
JAPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB M MOJIy4aeMoOM Mpodeccuy MU CHelualbHO-
CTH CpellHero npodeccuoHanbHOro oopazoBanus (MMcbMo JlenapraMeHTa rocyaapCTBEHHOM
NOJUTUKA B cepe moaroroBku padoumx kaapoB u IO Mwunobpnayku Poccum ot
17.03.2015 Ne 06-259) u mpuMepHBIX MpPOrpaMM 001e00pa30BaTEIbHBIX JUCHUIUIMH IS
npodeccuoHanbHBIX 00pa3zoBaTeNbHBIX opranu3zauuid  (2015r), omobpeno Hayuno-
MeToanYeckM coBeToM LleHTpa npodeccuoHanbHOro oOpa3oBaHusl M CHUCTEM KBaTU(pUKa-
un OI'AY «®UPO» ot 25 mast 2017 mpoTtoxos Ne3;

- Yue6noro minana ['BIIOY PO «PKMuA» no cneunansHoctu 22.02.06 Capounoe
npou3BocTBo oT 21.06. 2018.

Opranuzanus-paspadorunk: ['ocygapcTBeHHOE OrOMKEeTHOE POEeCcCHOHATHHOE
obpasoBarenbHOE yUpexkaeHue PocToBckoit o0actn «POCTOBCKHI KOJIIEIK
MeTami000pabOTKH U aBTOCEPBUCAY.

Pa3zpaboruuk: Xunssko U.B, npenogasarens Bbicuiei kareropun ['BITIOY PO
«PKMuA».
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1. MIACIHOPT PABOYEM MPOI'PAMMBI YYEBHOM JUCHUAIIJINHBI
«ODU3UKA»

1.1. ITosicHUTEIbHASA 3aNIMCKA

Pabouas mporpamma yuyeOHOU AUCHUIUIMHBI «DU3MKa» MpeaHa3HAUYCHA IS U3Y-
YeHUs1 (PU3UKH TIPHU MTOATOTOBKE CHEIIHAIMCTOB CPEIHEro MpodhecCHoHaILHOTO 00-
pazoBanus 1o cnenuansHocTu 22. 02.06 CBapoyHOE TPOU3BOCTBO.

[Iporpamma pa3paborana Ha ocHoBe TpeOoBanuit dI'OC cpemnero oOuiero
oOpa3oBaHusl, MPEABABISIEMBIX K CTPYKTYpE, COACPKaHUIO U pE3ysbTaTam
OCBOCHMsSI  y4eOHOW  auciuIuimHbl «DPu3uka», U B  COOTBETCTBUU C
PekoMeHmanusiMu 1o OpraHu3alliy MOJTYYEHUsl CpeaHero ooiiero ooOpa3oBaHus B
npenaesiax OCBOCHHUSI 00pa3oBaTENIbHBIX MPOTrpaMM CpeaHEro NpodeccuoHaIbHOrO
oOpa3oBaHMsl Ha 0a3e OCHOBHOTO o0miero oOpa3oBaHus ¢ yderoM llpumepHoii
OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl CpeIHEro o0mero oOpa3oBaHuUs,
0J100peHHOM penieHueM peaepaibHOro y4eOHO-METOIMYECKOTr0 00BEeIUHEHUS IO
obmemy oOpazoBaHuto (mpoTokona oT 28 uwoHa 2016 r. Ne2/16-3); ¢ yuerom
TpeOoBaHU (PeaepaibHBIX TOCYAAPCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB U
NOJIy4a€MOM  CIIEUMAJIBbHOCTH  CpPEAHEro Mpo¢ecCHOHANBHOIO  00pa30BaHUS
(muceMo JlemapraMeHTa TrOCYJAapCTBEHHOM TOJUTUKM B c(epe NOJIATOTOBKH
pabdounx kaapos u JJI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).
JlanHasi mporpamma cOCTaBjeHa Ha OCHOBAHHMH MPUMEPHON NpOrpaMmbl yueOHOU
muctutuInHbl «Duzukay nis npodeccuoHaIbHBIX 00pa30BaTEIbHBIX OpraHU3alui
(aBTop: Amutpuena B.®., 3aB.kadenpoii puzrkun MoCKOBCKOTO rocyapCTBEHHOTO
yHHMBepcuTeTa TexHojoruid u ympasienus K.I'.PazymoBckoro, k.T.H.,lipodeccop;
OI'AY «DUPOy», 2015r.), Pusuka uzyyaercss kak mnpoduiabHas obiieo0pa3zoBa-
TeJIbHAs TUCUUIUIMHA. B nanHO# pabodeit mporpaMme OTKOPPEKTUPOBAHO pacipe-
JIeJIeHNe BPpEMEHHM MEXIY pas3zesiaMu AJis 0ojee pa3HOCTOPOHHEro M3ydeHus (u-
3HUKHU.

[IpodeccrnonanbHas cocTaBisiOmIas TUCUUIUIMHBL BbIJEIEHA KYPCUBOM B COAEP-
YKaHUM Y4eOHOTO MaTepualia 00yJaronuxcs.

BreaynuTopHas camocTosTenbHas padoTa Mo (pu3MKe miiaHMpOoBaJach HA OCHOBA-
HUM paboueil mporpammbl Y[ , yTo obecnieurBaeT 00Jie€ BBHICOKME PE3YJIBTATHI
OCBOCHHUSI IUCLUIIIIUHBI.

N3yuyenue o61eo06pa3oBaTeIbHON YU4eOHONU AUCIMIUIMHBI «DU3KKay 3aBEpIIACTCS
MOJIBEICHHEM UTOTOB B (hopMe HK3aMeHa B paMKaxX MPOMEKYTOYHOW aTTeCTalluu
oOy4aroruxcs B mporiecce ocsoenus [ITICC3.

1.2. O6mas xapakTepuCTUKA Y4eOHO# AU CHUTITHHBI
B ocHoBe yueOHOM nucnurmmuabl « PU3nKay JEKUT YCTaHOBKA Ha (popmMupoBaHue

y 00y4aeMbIX CUCTEMBbI 0a30BbIX MOHATHI (PU3UKHU U MPEICTABICHUN O COBPEMEH-
HOU (hM3MYECKO KapTUHE MUpPA, a TaKKe BbIpaOOTKAa YMEHUN NPUMEHSTH (hrU3nye-



CKUE 3HaHUS, KaK B MPO(ECCUOHAIBHOMN NEATEIbHOCTH, TaK U U PEIICHUS KHU3-
HEHHBIX 33/1a4.
MHorue nonoxeHus, pa3BUBaeMble (U3UKON, paccCMaTPUBAIOTCS KaK OCHOBA CO-
3JJaHUS U UCIIOJIb30BAHUS NH()OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT U
(UKT) - omHoro u3 Haubojiee 3HaYMMBIX TEXHOJIOTUYECKUX JOCTHXKEHUN COBpE-
MEHHOW LMBUIN3ALUH.
®dusuka 1aeT KoY K MOHUMAHUIO MHOTOUMCIIEHHBIX SIBJIEHUH U MPOLIECCOB OKPY-
KAIOIIET0 MUPA.
B ¢usuke popmMupyrorcs MHOTHE BUABI AEITEILHOCTH, KOTOPbIE UMEIOT METa-
IIPEAMETHBIN XapaKTep:

® MOJEIUpPOBaHHE OOBEKTOB U MPOIIECCOB;

® [IPUMEHEHHE OCHOBHBIX METOJ/I0OB IIO3HAHMSI;

® CUCTEMHO-MH(pOPMAIMOHHBIN aHAIU3;

e (opMyIHpOBaHUE TUIOTE3;

® aHaIU3 U CHHTE3,;

® CpaBHEHHE, 0000IICHUE;

e cucTeMaTH3alus;

® BEHISIBIICHHE MPUYUHHO-CIICACTBEHHBIX CBS3CH;

® [IOHCK aHAJIOTOB;

® yIpaBiieHUE 00BEKTAMH U MTPOLIECCAMHU.
HMMeHHO 3Ta JUCHMIUIMHA MO3BOJIAET MO3HAKOMUTH OOYYAIOIIMXCS C HAyYHBIMU
METOJIaMU MO3HAHUS, HAYYUTh UX OTIMYATh TUIIOTE3y OT TEOPUH, TEOPHIO OT IKC-
MEPUMEHTA.
®dusuka UMeeT 0YeHb OOJIBIIOE U BCEBO3PACTAIONIEE YMCIIO MEXKIUCIUTIIMHAPHBIX
CBSI3€i, MPUUEM Ha ypOBHE KaK MOHATUHHOTO ammapaTta, TaKk U WHCTPYMEHTapusl.
Cka3zaHHOE TMO3BOJISIET paccMaTpuBaTh (PU3UKY KaK METAAUCIUIUIMHY, KOTOpas
MIPEIOCTABIISCT MEeXKAUCIUILTMHAPHBIN S3bIK JIJIsl OMMMCAHUSI HAYYHON KapTHUHBI MU-
pa.
OObnanast TIOrMYECKO CTPOMHOCTBIO U ONMUPAsICh Ha AKCIIEPUMEHTAJIbHbIE (PAKTHI,
yueOHas aucuuminia « Pusnka» GopMHUpYET y 00ydaronuxcsi MOAJIMHHO HAYYHOE
MUpOBO33peHue. Pu3nka sIBIsIETCS OCHOBOM y4YE€HHs O MaTepHalbHOM MHUpPE U pe-
1aeT mpooJIeMbl ITOTO MHPA.
[Tpu ocBoenuu mpodeccuit CIIO texnudeckoro npoduis dusmka uydaercs 60-
jee yriayOJieHHO, Kak mpoduiabHas ydeOHas MUCHUILIIMHA, YIUTHIBAIOIIAS CIICIIH-
(¢uKy ocBanBaeMbIX podeccHii.
TeopeTtnueckue cBeneHus Mo (HU3MKE AOMOJIHAIOTCS JAEMOHCTpallMsIMU U Jabopa-
TOPHBIMU paboOTaMHu.
N3yuyenue oOuieoOpa3zoBarenbHOl yueOHOU quctuuruinabl «Dusukay 3aBepiuaercs
MOJIBEJICHUEM UTOTOB B (hOpME dK3aMeHa B paMKax MPOMEKYTOYHOW aTTECTAIUU
oOyuaronuxcs B npouecce ocsoeHus OIIOIT CIIO ¢ nmonydyeHnuem cpeaHero o0-
mrero oopazosanus (ITIICC3).



1.3. MecTo y4eOHOIi JTMCHUIIMHBI B CTPYKTYpPe OCHOBHOI npodeccnoHanbHOil
o0pa3oBaTeJbHOH NMPOrPaMMBbI:

B npodeccuonanbHbIXx 00pa3oBaTEIbHBIX OpraHU3AIMgX, PEATH3YIONINX 00pa3o-
BaTEJIbHYIO IMPOTPaMMy CpeIHero oOmiero oOpa3oBaHHUS B Mpeneiax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOTO 0OIIEro oOpa3oBaHUA, y4eOHAs IUCIUILIMHA
«Puznkay» u3ydaeTcs B oOmieoOpa3oBarenbHOM mukie ydebnoro miuana OITOIT
CIIO na 6a3e 0OCHOBHOTO OOIET0 00pa30BaHMS C MOJYYCHHEM CPEIHEro OOIIero
obpazosanwus (ITIICC3).

B yueOnbix muranax IIIICC3 mecto yueOHON qucuuiinHbl «PU3KUKa» - B COCTaBE
npodUIBLHBIX 00IIe00pa30BaTEIbHBIX YUYEOHBIX JIUCIUIUIMH, (OPMHUPYEMBIX U3
o0s3aTenbHbIX penaMeTHbIx obnacteit DI'OC cpennero obmero oopazoBaHus, s
npodeccuit CIIO coorBeTcTByIONIEro npoduiis mpodeccuoHanbHOro 00pas3oBa-
HUSL.

1.4. Pe3yabTaThl 0CBOECHUSA Y4eOHOW IMCIUTIIAHBI

OcBoeHue coaepkaHusi yuyeOHOM gucuuiuiuabl « Dusrka» obecrednuBaeT JOCTH-
YKEHUE CIICTYIONIUX Pe3yJabTATOB:

* IUYHOCHIHBIX '

- YyBCTBO TOPJOCTU U YBAKECHUS K UCTOPUU U JOCTHUKEHUSIM OT€UECTBEHHOU (hu-
3UYECKON HAYKH;

- (pU3HYECKH IPaMOTHOE MOBEICHHE B MPOPECCUOHATIBHOMN JIEATEILHOCTU U OBITY
pu 00pallleHuu ¢ MpUdOpamMu U YCTPOMCTBaMU;

- TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHMs U TOBBIIICHUS KBATU(DHUKAIIMK B U3-
OpaHHOM MpodeccCHoHaTBHOMN AEATEILHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH (PH-
3UYECKUX KOMIIETEHIIUNA B 3TOM;

- YMEHHUE HCIOJIb30BaTh JOCTHXKCHHSI COBPEMEHHOM (PU3NUYECKON HAyKu U (pu3u-
YECKUX TEXHOJIOTUH JJI MOBBIIICHUSI COOCTBEHHOTO HHTEIIEKTYaIbHOTO Pa3BUTHS
B BEIOpAHHOW MTPO(PECCHOHATILHOM IESITEIbHOCTH;

- YMEHHE CaMOCTOSITEJIbHO JOObIBaTh HOBBIC sl ceOsl pu3nueckue 3HaHUS, UC-
MOJIB3YS JIJISl TOTO JOCTYMHBIE UCTOYHUKHU UH(DOpMAIINHY;

- YMEHHE BBICTPauBaTh KOHCTPYKTHUBHBIC B3AMMOOTHOIIICHHS B KOMaH 1€ MO pelie-
HMIO OOIIMX 3aJ1a4;

- YMEHHE YTNIPABIISTH CBOEH IMO3HABATEIIBHON IEATENBHOCTBIO,

- MPOBOJIUTH CAMOOILICHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYJIbHOTO Pa3BUTHS;

* MemanpeomMemHblx:

- UCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB MMO3HABATEIBHOMN ACATEIIHLHOCTH JJIsl PEIICHUS
bu3nYecKuX 3a1a4,

- TIpUMEHEHUE OCHOBHBIX METOJIOB MO3HAHWS (HAOJIONCHUSI, OMMCAHMS, U3MEPe-
HUSI, KCIIEPUMEHTA) JUIsl U3YyUYECHUS! PA3IMUYHBIX CTOPOH OKPY KAlollew HEHCTBH-
TEJIbHOCTH;

- HCMOJIb30BAaHHE OCHOBHBIX MHTEIJIEKTYaJbHbBIX ONEpaIuii: IOCTAHOBKH 3a/1a4H,
dbopMyIUpoBaHUS TUIIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUsI, 0000IIeHUSs, CUCTe-



MaTHU3all1uH, BBISBICHUS TPUYMHHO-CIIEICTBEHHBIX CBSI3€H, OMCKA aHAIOroB, (op-
MYJIMPOBAHUS BHIBOJOB JIJISl U3YUEHUS PA3IMUHBIX CTOPOH (PU3UUECKUX OOBEKTOB,
SIBJICHUH U MPOIIECCOB, C KOTOPHIMU BO3ZHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B
npodeccuoHanbHOU cepe;

- YMEHHUE TeHEPUPOBATh UJEH U ONIPEACIIATh CPEACTBA, HEOOXOIMMBbIE JJI UX pea-
JU3alluy;

- YMEHHE UCIO0JIb30BaTh PA3IMUHbIE UICTOYHUKH JIJISl IOJTy4YeHUs] PU3NUECKON UH-
dbopmanmu, OreHNBaTh €€ TOCTOBEPHOCTH;

- YMEHHE aHATU3UPOBATH U MPEACTABIATH HHPOPMAIUIO B PA3IUYHBIX BUAAX;

- YMEHHE MyOJUYHO MPECTABISATh PE3YIbTAaThl COOCTBEHHOTO MCCIIEOBAHUS, BE-
CTH JMCKYCCHUHU, TOCTYITHO M TapMOHHUYHO COYEeTas cojepkaHue u (OopMbl Mpen-
CTaBJIIEMOMN HH(POPMAIIHH;

* NPEOMEMHbBIX

-c(pOpMHUPOBAHHOCTh COOCTBEHHOM MO3MLIMK MO OTHOLIEHUIO K (PU3NYECKON HH-
dopMaruy, noxy4aeMon U3 pa3HblX HCTOUHUKOB;

- c(hOopMHPOBAHHOCTh MPEACTABICHUN O POJIM U MECTe (PU3UKU B COBPEMEHHOMN
HAyYyHOM KapTHHE MHpa; MOHMMAaHHE (PU3NYECKON CYHUIHOCTH HaOIIOAaeMbIX BO
Bcenennoit siBnenuit, poiau Gpu3uku B GOpMUPOBAHUU KPYro3opa U PyHKIIMOHAIb-
HOW rPaMOTHOCTH Y€JIOBEKa JIJIsl peUICHHsI TPAaKTUYECKUX 3a/1a4;

- BJAJICHUE OCHOBOIOJIATalOIIMMU (PU3NYECKUMH NOHATHUAMHU, 3aKOHOMEPHOC-
TSAMH, 3aKOHAMU U TEOPUSIMH;, YBEPEHHOE MCIOJIb30BaHUE (HU3UUECKON TEPMUHO-
JIOTUH U CUMBOJIUKH;

- BJIaJICHWE OCHOBHBIMHU METOJIaMU HAYYHOTO MMO3HAHUSA, HUCIIONb3yEeMbIMHU B (U3H-
Ke: HaOJII0/IeHuEM, ONTUCaHUEM, U3MEPEHNEM, SKCTIEPUMEHTOM;

- yMmeHus1 00pabaThIBaTh pe3yabTaThl U3MEPEHUI, OOHAPYKUBATH 3aBUCUMOCTh
MEXIY PU3NIECKUMU BEIMYMHAMHE, OOBICHSATH TIOTyYEeHHBIC PE3yIbTaThI U JIe-
JIaTh BBIBOJIBI;

- c(hopMUPOBAaHHOCTH YMEHHUS peliaTh GU3NUECKHE 3a1a4H;

- c¢(OpMHUPOBAHHOCTh YMEHUS IPUMEHSATh NOJyUYEHHbIEC 3HAHUSA U1 00BbICHEHUS
yCIIOBUH NpOTeKaHUs! (PU3NYECKUX SABJICHUH B IPUPOJE, MPOPECCHOHATBHOM cdepe
U IS IPUHSATHS IPAKTUYECKUX PEIICHU B TOBCEIHEBHOM KU3HH,

- ¢(OpPMUPOBAHHOCTH COOCTBEHHOM MO3WIIMM MO OTHOIICHUIO K (PU3MYECKON WH-
dbopMmaruu, noxy4aeMoin U3 pa3HbIX HCTOUHUKOB.

1.5. IIpopuibHas cocraBiasiiomas (HAMPABJIEHHOCTh) 00pa30BaTeJIbHOMN AMC-
HMILTHHBI

N3yuenue ¢pu3nku B mpopecCuoHAIbHBIX 00pa30BaTEIbHBIX OpraHU3alusIX, pea-
JU3YIONUX 00pa30BaTeIbHYIO MPOrPaMMy CPEIHETO O0IIeTo 00pa30BaHus B Mpe-
nenax ocoerust OIIOIT CITIO na 6a3e 0CHOBHOTO 00111eT0 00pa30oBaHuUsl, UMEET
CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT MpoduiIs mpodheccuoHaaIbHOro o0pa3oBa-
HUS. DTO BBIPAXKAECTCS B COACPKAHUHM 00YUEHHS], KOJTMYECTBE YacOB, BbIIEISEMBIX
Ha M3y4YeHHUE OTACIBHBIX TEM MPOTPaMMBbI, TTyOWHE MX OCBOCHHUS 00yJarOIUMUCH,
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o0BeMe U XapaKTepe MPaKTUYECKUX 3aHITHH, BUAaX BHEAYIUTOPHON CaMOCTOS-
TeJLHON PaboThl 00YUYAIOIIINXCS.

[Tpu ocBoeHUM mpodeccuii TeXHUIECKOro mpodwist mpodeccruoHamTsHOTO 00pa3o-
BaHMS (U3MKa M3ydaeTcs Oosiee YriyOJeHHO, Kak ImpoduiabHas ydeOHas TUCIIH-
IUIMHA, YYUTHIBAIOIas CeU(pUKy OCBauBaeMbIX MPOdeCcCHid.

[IpodunbHOE U3yUeHHE TUCUUILTUHBI IPOUCXOIUT MPU YACTUYHOM Iepepacipeie-
JICHUU Y4eOHBIX 4acOB B 3aBUCHUMOCTH OT BXXHOCTHU paszjieia Ui TEeMBbI JJIs J1aH-
HOM mpodeccun, oTOOpPE AMAAKTUYECKUX EACHHI], MCHOJIb30BAHUM MOTEHIIHAJA
MEXIPEIMETHBIX CBSI3€H, OTpaXKEHUH MPOPUIBLHOM COCTABISIONIECH B OpraHU3aIluu
CaMOCTOATENbHON pabOThl 00yHarOITUXCS.

B coneprxanun yueOHON TUCHUTUIMHEI 1O (PU3HUKE MPH TMOATOTOBKE 00YJArOIINXCS
1o mpodeccusiM TeXHUIECKOro Mpoduisi mMpodhecCHOHATLHOTO0 00pa30BaHUs MPO-
(GUIBHON COCTaBIAIOUICH SIBIsIETCA pas3fien «NEeKTPOAMHAMUKA», TaK Kak OO0Jb-
IIMHCTBO MPOQECCHiA, OTHOCSIIIUXCSI K ATOMY MPO(]UITI0, CBA3aHbI C 3JIEKTPOTEX-
HUKOW U 3JIEKTPOHHUKOM.

1.6. KostnyecTBO 4acoB Ha OCBOeHHe paldoueil MporpaMmbl y4eOHOW AUCHH-
MJIMHBI:

MakcumanbHOU yueOHOM Harpy3ku odyuyatomierocsi 183 yaca, B TOM yucIe:

- 00s13aTeNbHOM ayTMTOPHON yueOHOM Harpy3ku oOyuatomierocst 122 daca;

- CaMOCTOSITENbHOU paboThl 61 Hac.



2. CTpyKTYypa U cofep:kaHue Y4eOHOM TN CIUNINHBI

2.1. OO0bem yuyeOHO#H TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bup yueOGHo# paboThI OO6bem yacoB
MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 183
Oo0s13aTeIbHAN ayAUTOPHAA y4eOHAasl HAarpy3Ka (Bcero) 122
B TOM YHCJIE:
- YPOKU TEOPUHU 29
- 1abopaTopHbIE PabOTHI 16
- IPAKTUYECKHUE 3aHITHSI 69
- KOHTPOJIbHBIE PA0OTHI 8
CamocrosiTeibHas padboTa o0y4awierocs (Bcero) 61
B TOM YHCJIE:
BBHITIOJIHEHUE WHAMBUAYAJIbHBIX 3aJaHUi, TBOPUECKUX 3a- 9
JTaHUM
pelieHne yIpakHeHUM, PeKOMEH]IOBAaHHBIX IpernojiaBare- 11
JeM
npopaboTKa MaTepHalioB y4eOHHMKA IO BOMpPOCAaM K Mapa- 11
rpadgam
MOATOTOBKA JOKJIAJ0B W 3amuTa pedepaToB MO TemMaM 10
IPOrPaMMBI
camocTosATeNbHasg paboTa HaJl MHAUBUAYAJIbLHBIM MPOEKTOM 20
Hrorosas arrecranus B popMme sK3aMeHa 6
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2.2. TemaTuyecKHuii NJIaH U coJep:KaHue Y4eOHOH AUCUMIIMHBI:

HaumeHoBaHue pas-
JAeJIOB U TeM

Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYeCKHe Pa00Thl, CAMOCTOSI-
TeJbHasA padoTa 00y4yarommxcst

O0nLeMm
42C0B

YpoBenb
OCBOEHUS

1

2

3/1

4

Beenenne (3/1 u)

Omsuka - pyHIameHTanbHas Hayka O mpupoje. EcTecTBeHHOHAaydyHBIH METOJ MO3HAHHS, €To
BO3MO>KHOCTH ¥ TPaHMIIbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOpUs B IIPOLIECCE O3HAHUS IIPUPO-
el MogenupoBanue (hU3MYECKUX SBICHUN M MPOLECCOB. PoJb AKCIEpUMEHTa U TEOPUH B MPO-
necce nozHaHus npupoasl. Pusnyeckas BenuuuHa. [lorpemnoctu usmepeHuit pu3nueckux Be-
mnuuH Ousnyeckre 3aKoHBL. [ paHUIBI MPUMEHUMOCTH (U3UYEcKuX 3aKoHOB lloHsTHE O PU3N-
YyecKol KapTuHe Mupa. 3HaueHue (usuku npu ocsoenuu npodeccuii CI10.

1

Hpalcr HYECKUeE 3aHATHSA .

[13 1. BBoHbI HHCTPYKTAX IO TEXHUKE OE30MaCTHOCTH

Konrtpoabsnas padora Nel 103

CamocrosiTesibHasi padoTa 00y4aromxcs

PaboTa ¢ KOHCIIEKTOM JICKIIHH;

* Enunas xoiekuus nudpoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school.collection.informika.ru/
becrinarnelii caiit knacc!Has gusnkadusuka ams 1r0003HATENbHBIX;

ITonroToBka JIOKJIAJIOB!

®usuka - pyHIaMeHTalbHas HayKa O TPUPO/IE;

EcrecTBeHHOHAY4YHBIN METO/T TO3HAHUS, €70 BO3MOKHOCTH Y TPAHUIIBI TPUMEHUMOCTH;
[TonsTre 0 pU3NYECKO KApTUHE MUPA;

3HaueHue ¢usuku npu ocsoenuu npodeccuit CIIO.

Pa3nen 1. Mexanuka (26/13 4)

26/13

Tema 1. 1.
Kunemaruka. (8/4 4)

Mexanunueckoe apmxeHue. Konebamenvnoe osusrcenue rnekmpooa npu ceapke . llepemerie-
Hue. [1yts. CkopocTs. PaBHOMEpHOE NpAMOIMHENHOE ABUKEHUE. Y CKOpeHHue. PaBHonepeMeHHOe
NpSIMOJIMHEHOE IBUXKEHUE. TopmosHnoit nyme aemomoouns. CBoOomHoe majeHue. J[BrmkeHune
Tena, OPOIIEHHOTO MO YIIOM K TOPU30HTY. PaBHOMEpHOE IBMKEHHE MO OKPYKHOCTU. Bpawa-
menbHoe OgudCeHUe CeapounblX npeodpaszosamenei. TexHuka manunyauposanus 3i1eKmpo-
00M npu pyuHou 0y2060i ceapke. Ilpagka memanna, mexanuieckasn pe3ka Memaina.

IIpakTuyeckue 3aHATHSA :
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13 2. «ITocTpoeHue rpadudeckoit 3aBUCHMOCTH ITPU MOJISTUPOBAHNH (DU3UYECKOM 3a/1aumy,

13 3. «MccnenoBanne «ka4eCTBEHHBIX) XapaKTEPUCTHK MPSMOIMHEHHOTO PaBHOYCKOPEHHOTO JIBHKE-
HUs 0e3 HaYaIIbHOW CKOPOCTHY,

13 4. I'padprueckas 3amaga ¢ ITATIOHOM PEIICHUS;

I13 5. «/IBu>keHue Mo OKPY>KHOCTH € IMTOCTOSSHHOM MO MOJIYJIIO CKOPOCTBIOY;

I13 6. «OCHOBBI KHHEMATUKH.

CamocrosiTesibHasi padoTa 00y4aArOIIUXCS:

UreHne TeKcTa yueOHHKA;

Boripocs! 151 caMOKOHTpoJIs K naparpadam yueOHHKa;

Pa3o0patp 3aaun ¢ 3TaIOHOM peLLIEeHUS;

[ToAroToBKa JOKJIAIOB!

TopMo3HO# ITyTh aBTOMOOUIIS,;

VYckopenue. PaBHoniepeMeHHOE MPSMOIUHEITHOE ABMKEHUE;

CB00OOHOE MaJIEHHE;

JIBu>keHue Tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY;

PaBHOMEpHOE ABMXKEHUE IO OKPY>KHOCTH.

[ToaroroBka pedepaTos:

Mexanunyeckoe IBuxeHrne. Ero OTHOCUTENBHOCTD.

Pabora ¢ yueOHUKOM:

UreHue TekcTa y4eOHUKa,

Kiacrepsl - Bbli€lIeHHE CMBICTIOBBIXEEHUL] TEKCTA B BUAE TPO3/H;

WHcent - uTeHne ¢ moMeTKamu.

Perenvie 3a/1a4 v ynpaxxHeHUH 110 00pasILy.

Pabora co cripaBoYHBIM MaTepUaIoM

IToAroToBKa NMpe3eHTalM:

-Busl nBmkeHus (paBHOMEPHOE U PAaBHOYCKOPEHHOE) U X rpaduyecKkoe OmrcaHue;
- CB0oOOTHOE TaJIeHHeE.

[IpocMoTp BUICOPPArMEHTOB, YI€OHBIE BUACOPOIHKHU TTO (PU3HKE.

AHuMaiu, Gu3ndecknue MOAeIH Pa3InYHbIX mpoteccoBCatim wKoIbHOU (husuueckol 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html;

Mexannueckoe nBmkeHue. TpeHaxep CONStructor (koHCTPYKTOp Mo (QU3HKE);
Penerurop 1C;

Enunas xomtekuus nudpoBbix 00pa3oBaTeNbHBIX pecypcoB http://school.collection.informika.ru/
becrunarHblii caiit knacc!Has pusuka duznka i 110003HATENbHBIX.
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Tema 1.2.
3aKOHBI MeXaHUKH
HeroTona (8/44)

ITepssiii 3akoH HeroToHa. Cuita. Macca. immynbsc. Bropoii 3akon HetoToHa. OCHOBHOM 3aK0H
KJIaCCUYECKOM AMHaMuKH. Tperuii 3akoH HeloroHa. 3akoH BceMupHOro trorenus. CuJisl, oeii-
cmeyruiue npu nepeHoce pPAchiaeieHH0o20 Memania yepes 0y2060e nPpoCmMpPancmeo, ux
Hanpagnenue u cpaguueckoe uzodpasrcenue. Ilonoxcumenvnana u ompuyamenpbHas poib CUsbl
masadcecmu npu HAKJ10HHOM, 6EPMUKAILHOM U 20PU3OHMATILHOM ROJI0MCEHUU wie06. ' paBu-
TanuoHHoe nojie. Cuna Tspkectu. Bec. M3menenue yenmpa mascecmu mauwiun 6 3a6UcumMocmu
om pacnonoxcenus zpy3a. Cioco6bl n3Mepenust Macchl Tei. CHilbl B MEXaHUKE.

Hpalcrnqecmle 3aHATHA.

[13 7 Pemenue 3amau no teme: «Cuna, yckopenue, macca. Il 3akon Herotonay;,
I13 8 Ypok B cTuxax: «Pelienue 3a/1a4 1o JuHaMHUKE»;
I13 9 Pemenue 3agau mmo Teme: «Cujia TSHKECTH, BEC Teaa, HEBECOMOCTEY

I13 10 Pemenue 3ama4 no TeMe: «3aKOH BCEMUPHOTO TATOTCHHUS,
I13 11 Pemenue ka4ecTBEHHBIX 3a4a4 110 TeEME «3aKOHBI MeXaHUKU HproToHA) .

CamocrosiTeJibHAsA paboTa 00y4ar0LMXCs:

TecTbl ¢ BHIOOpOM OTBETA.

Pemenune kauecTBEHHBIX 3a7a4.

[ToAroToBKa JOKJIAIOB!

-3aKOH BCEMHUPHOT'O TATOTEHMUS,

-Cuna TsoxectH. Bec;

-Crioco0bl U3MEPEHHSI MaCChI TET;

- CuIibl B MEXaHUKE.

Pabota ¢ yueOHUKOM:

YreHue TeKcTa yueOHHKA C TIOMETKAMH (MHCEIIT);

Bomnpocs! 1t camoKoHTposIst K Tiaparpadam yueOHHKa,;

CocraBnenue

Pa3zo6pats 3amaun ¢ 3TalIOHOM peLIEeHUS.

Kaacrepsl - BbiZieieHHE CMBICTIOBBIXEIEHUI] TEKCTA B BUJIE TPO3H.
ITonroroBka mpe3eHTaImii:

Cuia tsbxectu. Bec tena. HeBecomocTs.

[IpocMoTp BUICOPPArMEHTOB, YI€OHBIE BUACOPOIHKHU 1T (PU3HKE.
AHuMaiu, Gu3ndeckue MOAeNH Pa3InYHbIX mpoteccoBCatim wKoIbHOU (husuieckol 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html.

Penerutop 1C.
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Enunas komteknust nudpoBbIx 00pa3oBaTeabHbIXhttp://school.collection.informika.ru/

becrumatHbri cailT kinacc!Has dusnka Gusuka 11 1I0003HATSIBHBIX.

Tema 1.3.
3aKoOHBI COXpaHEeHHUsI
mexanuku (10/5 )

3aKoH coxpaHEeHHs UMITyJIbca. PeakTuBHOE nBIKeHUE. PaboTa cuibl. PaboTa moTeHIManbHbIX
cuil. MomtHocte. DHeprus. Ilpasuna pacuema npouszeooumenvHocmu npoyecca 0y2080i ceap-
Ku, Ko3(ppuyuenm pacnnaenenus, nomepsv u nannaeku. Kunernueckas sneprus. [lotenuu-
ajbHas HHEPrus. 3aKOH COXpaHEHUs1 MexaHnyeckol sneprun.llpocmeole mexanusmol 6 cospe-
MEHHOM agmomodue : HAKI10HHAA NJI0CKOCMb, 6UHM, pbluaz, 0.10K. IIpMeHeHne 3aKOHOB CO-
XpaHEHMUSI.

Jlaboparopnasi padora Nel

M3yueHne 3akoHa COXPAHEHUSI HMITYJIbCa TIPU YIPYTOM CTOJKHOBEHHH IIAPOB 10
CTPOOOCKONTUYECKUM CHUMKAM.

Hpalcr HYECKHUe 3aHATUA .

I13 12 «Ammynbe. 3aK0H COXpaHEHUs UMITYJIbCa.»;

I13 13 «IloreHuunanbHast U KUHETUYECKAs SHEPUS»;

I13 14 «M3yuenue 1no crpoOOCKONUYECKMM CHUMKAaM 3aKOHA COXPaHEHUs SHEPTUH MIPH YIIPYTroM
CTOJIKHOBEHUH ILIaPOBY;

13 15 Pemenue 3a1a4 no Teme: «3aKOH COXpPaHEHUS SHEPTUNY;

I13 16 AHanu3 KoHpousd 1o TeMe «MexaHuKay.

Kourpoabnas padora Ne2 «Mexannka»

CamocrosiTesibHas paboTa 00y4arOIIMXCH:

Pabota ¢ yaeOHUKOM:

['paduueckoe n300pakeHHE CTPYKTYPhI TEKCTa (KJIACTEPHI);
Bonpocs! ju1s1 caMOKOHTpoIIst K aparpadaM ydeOHHKa;
Pa3zo0patp 3aaun ¢ FTAIOHOM PELICHMUS;

Pemenue 3a1a4 1 yrpaxHEHUMN.

IToAroToBKa TOKIAA0B!

- «3aKOH COXpaHEHUs UMITYJIbCa U PEAKTUBHOE JIBIKEHHEY;

- «3aKOH COXpaHEHUsI SHEPTUU KaK BCEOOIINI 3aKOH COXPAHEHUsI MaTepumy;
[MoaroroBka pedeparos:

- «OCHOBHBIE 3aKOHBI MEXaHUKH Ha MOEM pabodyeM MecTe.
PaboTa no MHAMBHU1yaJIbHBIM POEKTAM.
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[TpocMoTp BuAeohparMeHToB, yueOHbIe BUICOPOIHUKH 1O (HUBHKE.

Anumanuu, GU3HUECKUEe MOJICIH PA3IMYHbIX IpoueccoBCalT MKOIBHOM (r3nyeckoit taboparo-
pun http://www.infoline.ru/ g2315495/physics. html

« Mexanmnueckoe ABrkeHue». Tpenaxep constructor (KOHCTPYKTOp O (U3UKE).

Penerurop 1C.

Bupryansabie 1aboparopubie padboTsl 1o ¢usukelhttp://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy.

Enunas xomtexiust mudpoBeix oOpa3oBaTeibHbIx pecypco http://school.collection.informika.ru/
becruiatHbii cailT kinacc!Has ¢puznkadusnka s Tr0003HATETbHBIX.

Pa3znen 2. «OcHOBBI MOJIEKYJISIPHON (pU3NKH U TepMognHamMukm» (18/9 4.)

18/9

Tema 2.1.
OcnoBel MKT. Une-
aJbHbIN ra3 (6/34.)

OcHOBHBbIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuun. Pa3zMepsl 1 Macca MOJIEKYI U aTo-
MOB. Makpo u MuKpocmpyKkmypa memajisioe u céapHulx coeounenuil. bpoyHOBCKOE IBUKEHUE.
Juddysus. Cuitel 1 S5HEPTUS MEKMOJIEKYIISIPHOTO B3auMoieiicTBus. CTpOeHUH Ta3000pa3HBbIX,
KUIKUX U TBepAbIX Tesl. CKOPOCTH ABMKEHUS MOJIEKYJ U UX U3MepeHue. Mneanvublii ras. Jlas-
nenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu ra3oB. TemnepaTypa u
ee u3MepeHue. ['a3oBbie 3aKk0HbI. AOCONIOTHBIN HyJb TeMIleparypbl. TepMoanHaMudeckas mkana
TeMIeparypsl. OnpedenieHue memnepamypst cmonoda ceapounoul oyzu. Banuanue memnepa-
MYPHO20 pexcuma npu ceapke u3oeauil u3 cmaau. Y paBHEHUE COCTOSHUS UJ1€aJIbHOTO Tra3a.
MouisipHasi ra3oBasi IOCTOSIHHASL.

Hpalcrnqecmle 3aHATHUA.

I13 17. Pemenue 3ana4 no teme: «3ompoueccsl B rasax.;

JlaGoparopHnasi paGora Ne2

-OnbITHOE NOATBEpsKACHNE 3akoHa boitns — Mapuorra.

CamocrosiTeibHasi paGoTa 06y4uarommxcsi (o BEIOOPY MpernojaBaTeris)
PaGora ¢ yueOHUKOM:

Bonpock! u1s1 caMOKOHTpOIIs K Maparpadam yueOHHKa;

Pazo0paTs 3a1auu ¢ 3TAIOHOM pEIICHUS.

IToAroTroBKa JOKJIAJOB!

- OCHOBHBIE NOJIO’KEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOpHH;

- Pazmepsl 1 Macca MOJIEKYH M aTOMOB;
- UneanpHbli ra3. JlaBneHue rasa;
- CTpoeHn# ra3000pa3HbIX, JKUIKUX U TBEPJbIX TeEIl.
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[ToaroroBka pedepaTos:

- CtpoeHu# ra3o00pa3HbIX, KUIKAX U TBEPABIX Tell.

[ToAroToBKA MPE3EHTALMN!

- CtpoeHu# ra3000pa3HbIX, KUIKAX U TBEPABIX Tell.

- BpoyHoBckoe nBukeHue.

- Auddysus.

- CuIibl ¥ SHEPTUSl MEXXMOJIEKYJISIPHOTO B3aUMOACHCTBHSL.

PaboTa no nHAMBHUYaIbHBIM POEKTAM.

[TpocMoTp BuAeOdhparMeHToB, yueOHbIe BUICOPOIHUKH 1O (HUBHKE.

- AHUMaIH, GU3NIECKUE MOJICITH PA3IIMIHBIX MpotieccoBCatim wKoIbHOU (husuueckol 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html

«OcHoBbl MKT. UneanbsHerii razyTpenaxep cONStructor (KOHCTPYKTOP MO (PU3HKE).
Penerurop 1C

- BUpTyaJibHBIE TabopaTopHbie padoThl o ¢usukel http://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy http://school.collection.informika.ru/

-Enunas xomneknus mudpoBbeIx 00pa3oBaTeNbHBIX pecypcoB becrmaTHbIi cailT kinacc!Has du-
sukadu3rKa Uil 1I0003HATENbHBIX.

Tema 2.2.0cHOBEI

TePMOTUHAMHUKHI
(4/24a.)

OcHOBHbIE TIOHATHUS U onpeneiaeHusl. BHyTpeHHss1 sHeprus cuctemMbl. BHyTpeHHsIs 3HEp-
rusi uaeanbHoro rasa. Pabora u temnora kak ¢popMbl nepegaun dHEprun. TermtoeMKoCTb. Y 1eb-
Hasl TEMJI0EMKOCTh. Y paBHEHHUE TeroBoro Oananca. [lepBoe Hauano TepmoarHaMuku. Aanadar-
HBI Tipotiecc. Ippekmuenviit KII/[ npouecca nazpeea ceapounout oyzu. Pacuem nozonnoi
IHepzuu u IPHeKmueHoll menioeol MouHocmu ceapounoil oyzu. 1lpruHuun 1eicTBUs TEIo-
Bor MammHbl. KITJ[ TeroBoro nuratens. Bropoe Hayano tepmMoauHaMuKkh. TepmoauHaMuue-
CKasl IIKaJa TeMIiepaTyp. XoJ0AuIbHble MalliuHbl. TemnoBbie aurarenu. OxpaHa npupoibl.

IIpaxkTH4yeckue 3aHATHA

I13 18. Pemenue 3anau Ha TeMy: «OCHOBHBIE MOHATHS U 3aKOHBI TEPMOJUHAMUKI;
[13 19. Pemenue 3anau Ha temy: «KII/] TennoBsix ABUTraTenein»

CamocTtosiTeibHAs padoTa 00yYalOIMXCS:

Pabora ¢ yueOHUKOM:

Bompock! 1y1s1 caMoKoHTpOIst K Tiaparpadam ydeOHHKa,

Pazo0path 3a1a4un ¢ TAIOHOM pElIeHUS;

Pemenne kauecTBEHHBIX 3a1a4 110 TeMe «OCHOBBI TEPMOIMHAMHKI.
[ToAroToBKa JOKJIAOB:
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DKojoru4eckue npoOaeMbl CO3/1aBaeMble Pa3TUYHBIMU BUIAMU TEIUIOBBIX MAIlIKH.
[MoaroroBka pedeparos:

-Pabota u Terora kak (opMbl epeiavu SHEPIruu;

- MI3MeHeHue arperatHbIX COCTOSHUM BEIIECTBA

[ToAroToBKA MPE3EHTALMN!

-IIpyHUMN KEMCTBUS TEMIIOBOM MAlIMHBL;

-TernoBble IBUTaTEINH.

Pabota mo nuHAUBUyaTbHBIM IPOEKTAM

[TpocMoTp BuAeOdhparMeHToB, yueOHbIe BUICOPOIHUKH 1O (HUBHKE.

AHnMaImu, GU3nIecKrue MOACIN PAa3IMIHBIX TporieccoBCatim wKoIbHOU (usuyeckol 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html.

OCHOBBI TePMOJIMHAMUKH [ peHakep CONStructor (koHcTpyKTOp 10 pru3uke).

Penerurop 1C.

Enunas xomtekiust udpoBeix 00pa3oBaTeibHbIX pecypcon http://school.collection.informika.ru/
becruarnelii caiit kinacc!aas gusukadusmuka amns 10003HaTEIbHbIX.

Tema 2.3. CBoiicTBa
napos (2/1 4.)

Wcnapenue u konaeHcanus. HacplieHHbIl nap U ero cBoicTBa. AOGCOIIOTHAS U OTHOCUTENbHAS
BIAXKHOCTb BO31yXa. Onpedenenue 61axcnocmu 6030yxXa 6 NPOu3600CHMEEHHOM NOMEU{eHUU.
Ceoiicmea 2a306: 6016ULAA CHCUMAEMOCHLD 3A6UCUMOCHLL OABIEHUA U 00beMa 2a3a Om meMm-
nepamypui. Bzaumooeiicmeue pacnnagnennozo memanna c 2azamu. Cuna noeepxmHocmmozo
HamAXcenus, 0eucmeylowas npu nepenoce pacniaenennozo memanna. Touka pocsel. Kure-
Hue. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBieHMs. [leperperslil map u ero UCIoyib30BaHNE
B TEXHUKE.

JlaGoparopHnasi paGora Ne3

I/ISMepeHI/Ie BJIAJKHOCTH BO3ayXa C IOMOIIBLIO IICUXPOMETPA.

CamocrosiTeibHas padoTa 00y4alOIMXCH

Pabora ¢ yueOHUKOM:!

Bonpock! [u1s1 caMOKOHTpOIIsI K Maparpagdam ydeOHUKa

Pa300patb 3aauu ¢ TAIOHOM PELIEHHUS.

IToAroTroBKa JOKJIAJOB!

-HacsIeHHbIi ap U €ro CBONCTBA,

-AGCOIOTHAs U OTHOCUTEJbHAS BIAKHOCThH BO3/1yXa,

-CBoiicTBa razoB: CXKMMaeMOCTb, 3aBUCMOCTb JIaBJIEHUSI U 00beMa ra3a oT TeMIepaTyphl;
-Touka pocbl. Kunenue. 3aBUCMMOCTb TEMIIEPATypbl KUIIEHHSI OT 1aBJIEHUS;
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- [Ieperperslii map U €ro UCHOJIb30BAaHUE B TEXHUKE.

[ToaroroBka pedepaTos:

-Mcnapenue u KoHIeHCALIHSL.

PaboTta no MHAMBUAYAIBHBIM IPOEKTaM.

[TpocMoTp BUACODPArMEHTOB, YICOHBIC BHICOPOIHKH 11O (DU3HKE.

- Aanmanuu, GU3HYecKue MOJISIN PA3IMYHbIX mpotieccoBCatim wKoabHOU huzuueckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. Html.

- «CBoiicTBa mapoB»_TpeHaxkep CONStructor (KOHCTPYKTOp Mo pu3uke).

Penerutop 1C.

- BUpTyaJibHBIE JJabopaTopHbie paboThl o dusukel http://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy.

-Enunas xomnexuus udpoBbIXx 00pa3oBaTeNbHBIX pecypcoBhttp://school.collection.informika.ru/
becruarnelii caiit knacc!aas gusukadusmuka amns 10003HaTEIbHbIX.

TeMma 2.4. CBoilicTBa
skuaKocreit (3/2 1.)

XapakTepucTUKa XUAKOTO COCTOAHUs BeliecTBa. lloBepxHOCTHBIN ciol xuakoctu. Cuna no-
6EPXHOCMHO20 HAMAINCEHUA, OCIICMEYIOWAA NPU NePEeHOce PACNIABICHHOZ0 Memasid. JHep-
TUsl IOBEPXHOCTHOIO CJIOsl. SIBJIEHHS Ha IPAaHULE KUJIKOCTH € TBEpAbIM TesioM. KanusuisipHble
SIBJICHHUS.

Hpalcr HYECKHe 3aHATHSA .

I1/3 20 «CBoiicTBa Ta30B M KUAKOCTEH, X B3aUMHBIE IPEBPAIICHUS.

KonTtpoubnas padora Ne 3 «MousiekyasipHasi pU3MKa M TEPMOIUHAMHUKA).

CaMocTosiTeibHasi padoTa o0y4yarommxcs (1o BEIOOPY NpenoaBaress)
Pabora ¢ yueOHUKOM:

Bonpocs! ju1s1 caMOKOHTpOIIsI K IaparpadaM ydeOHHKa;

Pa3obpath 3a1auu ¢ ITAJIOHOM pEIICHNUS;

[ToaroToBka AOKIA/I0B!

- XapaKkTepHUCTHKA KUIKOTO COCTOSIHUS BEIIECTBA;

- [ToBepXHOCTHBIH CII0H KUAKOCTH. DHEPTHsI TOBEPXHOCTHOTO CJIOS;
- KanmmnnsipHeie siBieHus;

-SIBIIeHUs Ha TPaHMILIE )KUKOCTHU C TBEPIBIM TEJIOM.

[ToaroroBka pedepaTos:

- KanunnspHele siBIeHus.

IToAroTOBKA MPE3EHTALMN!

- [ToBepXHOCTHBIH €10 KUAKOCTH. DHEPTUs TOBEPXHOCTHOT'O CIIOS.
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Pabora no nHANBUAYAIBHBIM MPOEKTaM

[TpocMoTp BUACODPArMEHTOB, YICOHBIC BHICOPOIHKH 1O (hU3HKE.

- Aanmanuu, GU3HYecKrue MOJISIN PA3IMYHbIX mpotieccoBCatim wKoabHOU huzuueckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html.

«CBoticTBa )xuakocrei» Tpenaxkep CONStructor (KOHCTPYKTOP 1Mo HU3UKe).

Penerutop 1C.

-Enunas xomtekius mudpoBsix odpasosarenbHbIxhitp://school.collection.informika.ru/
BecrnaTablii caitT kiiacc!Has Gusuka st 1I0003HATETBHBIX.

Tema 2.5.CBoiicTBa
TBepAbIX TeJ (3/1 4.)

XapakTepucTuKa TBEPIIOTO COCTOSHUA BellecTBaYIpyrue cBoiicTBa TBepAbix Ted. Ilonamue o
00NYCMUMOM YCUIUU 6 C8APHOM coeOuHenuu. 3akoH ['yka. MexaHnuyeckure CBONCTBA TBEPIIbIX
ten. Memannozpaguueckoe uccinedosanue ceéapuuvix uieos. /legpopmayuu npu ceapke. Ilpuuu-
Hbl UX 603HUKHOGeHUA. /lepopmayuu u HanpaxceHus NPu ceapke C6APHLIX U MABGPOBHIX CO-
eounenui. /lepopmayuu u nanpaxceHus npu ceapke cmaineil, 4y2yHa U YEEMHHIX MEMAJIN08.
Ceapounvie oepopmayuu, Hanpaxy;ceHus u mMemoovl 60pbovl ¢ HUMU. TETIOBOE pacIIMpEeHUE
TBEpAbIX Ten M xuakocred. [InaBnenue n kpucramnusauus. Kpucmannuzayus memanna wiea
npu ceapke.

Jlaboparopnas padora Ne4

Omnpenenenne Moy YOpYrOCTH PE3UHBI.

CamocrosiTeibHasA padoTa 00y4alOIMXCH

Pabora ¢ yueOHUKOM:

Bonpocs! u1s1 caMOKOHTpOIIsI K IaparpadamM ydeOHHKa;

Pa3obpate 3a1auu ¢ 3TAIOHOM pelIeHUsI.

Jlomainnss camoctosiTenbHas pabota «HaOmoenue nporecca KpUCTAIUTH3ALU.
IloAroToBKa JOKIAA0B:

- Habmonenue BuoB nedopmanuu Ha paboueM MecTe;

- Ypyrue cBoiicTBa TBEPBIX TEN,

- TeryoBoe paciIupeHue TBEPAbIX T U KHUJIKOCTEH.

[ToaroroBka pedepaTos:

- [InaBnenue u KpucTaUIM3aLIHUS.

[TpoBenenue gaboparopHoit paboTsl «Habmronenre pocta KpUCTalIoB U3 PACTBOPOB COJIU U
MEJIHOTO KYIIOpOCay

IToAroTOBKA MPE3EHTALMN:

-MexaHnueckre CBOMCTBA TBEP/IBIX TET,
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-Mozenb cTpoeHUs TBEPIbIX TeIl.
o CgoiicTBa TBepAbIX Ten T penaxep CONStructor (KOHCTPYKTOp 1O GHU3UKE);
o Penerutop 1C;
e BHpTyalbHbIC Ja0OpaTOpHBIE PabOTHI 0 PHU3NKE
http://barsic.spbu.ru/www/lab_dhtml/dbhnefkmy;
» Equnas xoiiekiust nudpoBsix oOpaszoBareabHbix http://school.collection.informika.ru/;
BecruatHbiii caiT kinacc!uas dusukadusnka 11 10003HATEIbHBIX.

Paznen 3. Daexrpoaunamuxka (39/204.)

39/20

Tema 3.1.
DJIeKTpOCTATHYEeCKOe
noJe (8/4 4.)

DnexTpuueckue 3apsabl. 3aKOH coxpaHeHus 3apsana. 3akoH Kyiona. DnexkTpuueckoe Modie.
HanpsoxkenHocTs anekrpuueckoro noss. [Ipunnun cynepnosunuu nosneid. Pabora cun snextpo-
crarudgeckoro nons. Ilorennuan. Pasnocts norenuuanos. Ilonamue wiazo6020 HanpaA;ceHus.
OKBUIIOTEHLUAJIbHBIE TOBEPXHOCTU. CBs3b MEXAY HAIPSHKEHHOCTHIO M PA3HOCTHIO IIOTEHIIMAJIOB
AJIEKTpUYecKoro mnoiisd. JuanekTpuku B 3yiekTpuueckoM mnoje. [lomspuzanust JU3IEKTPUKOB.
[TpoBoguuKH B 31ekTpudeckoM mnoie. Konaencatopsl. CoequHeHne KOHJIEHCATOPOB B OaTapero.
OHeprus 3apsHKEHHOr0 KOHAEHCATOpa. JHEPrus JJIEKTPUYECKOTO MOJIA.

IpaxkTuyeckne 3aHsiTUs (110 BEIOOPY MPEIIOTaBATEIIS)

[13 21 Pemienue kaueCTBEHHBIX BOMPOCOB U 33124 1O JIEKTPOCTATUKE;

13 22 Pemenue 3aia4 mo Teme «JIeKTprUecKkoe noje. HampsskeHHOCThY,

13 23 Pemenue 3amau no teme: «Ilotenmuman i mosst. Pa3nocts norennmanos. CBs3b MEXITY
HANPSDKEHHOCTHIO M PA3HOCTHIO MOTEHITHATIOBY,;

[13 24 Pemenue 3anay :«CoeTMHEHNE KOHACHCATOPOB B OaTapero. DHEprus 3apssKeHHOTO KOH-
JeHCAToOpay,

I13 25 «AHanu3 KOHTPOJIS».

KonTpoubnas padoraNe 4 «OIEKTpOCTATUUECKOE MTOJIE»

CamocrosiTeibHas padoTa o0yuyarommxcs ( 10 BEIOOPY IperogaBaress)
Pabora ¢ yueOHUKOM:

Bompock! 1y1s1 caMoKoHTpOIIst K Tiaparpadam yqeOHuKa,

Pazo0path 3amaun ¢ TAIOHOM pEIICHUSI.

ITonroToBka JI0KJIAJIOB!

- DIeKTpUYECKHe 3aps/Ibl. 3aKOH COXpaHEHHUs 3aps/a;

- 3akoH KynoHna;

-Onektpudeckoe noine. HanpsskeHHOCTD IEKTPUYECKOTO OIS,
-ITorenmuman. Pa3HOCTL MOTEHITNAJIOB;
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-CBsI3b MKy HAIPSHKEHHOCTBIO U PA3HOCTHIO MOTEHITMAIOB 3JIEKTPHUUECKOTO TOJIS.
[MoaroroBka pedeparos:

- usnekTpuku B asiekTpudeckoM moiie. [lonspusanus TuaneKTpuKoB;
-IIpoBOAHUKH B AJIEKTPUYECKOM TIOJIE;

-Konnencaropsl. CoenrHenne KOHAEHCATOPOB B OaTapero;

-OHeprus >1eKTPUIECKOro MoJIs.

ITonroToBKa Mpe3eHTalMiA:

Dnektpuueckoe noje. HarmpsskeHHOCTh 3JIEKTPUUECKOTO MOJIS.

Pabora no nHAMBUYaIbHBIM POEKTAM.

[TpocMoTp BuAeoHpParMeHToB, y4eOHbIC BHICOPOIHUKH MO (hUBHKE.

- AHUMaIH, GU3NIECKUE MOJICIN PA3IMIHBIX mpotieccoBCatim wKoIbHOU (husuueckol 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html;

-«QnekTpocTaTuueckoe nojey. Tpenaxep constructor (KOHCTPYKTOP 110 PU3UKE);
Penerurop 1C;

-Enunas xomnexnus nudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB
http://school.collection.informika.ru/

becruiaTHbIl caiiT kinacc!Has dusnkaduinuka s 10003HATENbHBIX.

Tema 3.2.3aKoHbI mO-
CTOSIHHOI'O TOKA

(13/7 u.)

YcnoBust, HEOOXOJUMBbIE AJI1 BOSHUKHOBEHUS M HOJIepKaHMsl dJIeKTpuyeckoro Toka. Cuia Toka
U IUIOTHOCTh TOKa. 3akoHa Oma aiis yuyactka nenu 6e3 3/1C. 3aBUCUMOCTD 3JIEKTPUYECKOTO CO-
IOPOTHUBIIEHHUS] OT MaTepuala, JUIMHBl U IUIOLaJM MONEPEeYHOro CEeYEeHUs NMPOBOAHMKA. 3aBUCH-
MOCTDB JJICKTPHUYCECKOTI'O COMPOTHUBJICHUA ITPOBOAHHUKOB OT TEMIICPATYPHI. 3J'IeKTpO)IBI/I)KYHIa$[ CHu-
Ja UCTOYHMKA ToKa. 3akoH Oma Juid mosiHOW uenu. Pezynupoeanue moka é npouecce ceapku.
Ceéa3b moka, nanpaxcenusn u 01unwl céapounou oyzu. Ilapannenvnoe gxniouenue ceapouHozo
mpancgopmupyowezco momopa u 2enepamopa. CoenvHeHre npoBoJHUKOB. CoeMHEHUE HC-
TOYHUKOB JJIEKTPUYECKON 2Hepruu B Oatapero. 3akoH [[xoyns - Jlenma. Pabora u mMomHOCT
AIIEKTPUUYECKOTO TOKa. TenoBoe EHCTBHE TOKA U €20 UCHOIb306AHUE 8 MEMANI000padomKe.
Ilonamue 06 rnekmpodesonacnocmu. /lelicmeue IneKmpuuecKoz0 moka Ha OpP2anu3m 4eso-
6eKa.

JlaGopaTopHbie padoThI

No5 M3yuenne 3akoHa Oma 11 yyacTKa UENH;

No6 IIpoBepka 3akOHOB MOCIIEIOBATEIBLHOTO COEIMHEHHS TIPOBOJHUKOB;
Ne7 TIpoBepka 3aKOHOB MapaIETBLHOTO COETUHEHUS TPOBOHUKOB;

No8 M3yuenune 3akona OMa Juisi HOJTHOM 1enu
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Ne9 HSMepeHI/IC MOINHOCTHU U BHYTPCHHEI'O COIMPOTHUBIICHUSA JIaMIIbI

Hpalcrnqecmle 3aHATHUA.

13 26 Tpanchopmarmsi cXeMbl MAPAIUICTLHOTO COSAMHEHHUSI, COCTOSIIIETO U3 2 JIEMEHTOB;
I13 27 Tpancdopmaiiusi cxembl TapaICTFHOTO COSTUHEHUSI, COCTOSIIETO U3 3 3JIEMEHTOB;
I13 28 Pacmmpenune npeaenoB u3MepeHUsl BOJIbTMETPA U aMIIEPMETPA ;

I13 29 Penrenue 3amad mo teMe: « 3akoH OMa 1 HOJIHOU LIEIH

Kountpoabsnas padoraNeS «1neKTpoIuHAMHUKAY)

CamocrosiTesibHAsi padoTa 00yYAO M XCS:

Pabora ¢ yueOHHUKOM:

Boripocs! 17151 caMOKOHTpOIs K aparpadam yueOHHKa;

Pa3zo6patp 3amaun ¢ TaIOHOM pELLIECHUS.

[ToAroToBKa JOKJIAIOB!

- YcnoBus, He0OX0UMBIC JJI1 BOSHUKHOBEHUS U TIOJIZICPKAHUS SJICKTPHUECKOTO TOKA,

- 3aBUCUMOCTbD AJIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepHaa, IJIMHbI U TUIOIIAH OEePEUHOTO
CCYCHUS MTPOBOIHHKA;

- DIIEKTPOJIBIKYIIAS CHJIa UCTOYHHUKA TOKA.

[Toarororka pedepatos:

- CoeHeHNE TPOBOTHUKOB.

- CoeIMHEHNE UCTOYHUKOB DJICKTPUICCKON YHEPTHH B OaTapero;

-TemnnoBoe nelicTBUE TOKA U €ro UCIIOIB30BaHUE B METAIIO00paboTKe;

-TlonsiTre 00 35ekTpoOe30nacHOCTH. JelicTBIE SIIEKTPUUECKOT0 TOKA Ha OpPTaHU3M YeJIOBEKa.

- PaGoTa ¢ KOHCTIEKTOM.

Pacrio3Hats THIT COeTMHEHUS DJIEMEHTOB HETH, TPAHCHOPMUPYSI cXeMy (CPaBHUTH C STAJIOHOM B
KOHCIIEKTE).

Pabota co cripaBoYHBIM MaTepUaIoOM

IToAroToBKa NMpe3eHTalM:

- DIIEKTPOJIBIIKYIIAS CHJIA ICTOYHUKA TOKA;

- TerioBoe IeHCTBUE TOKA U €r0 UCTIOJIB30BAaHUE B METANIO00pa0OTKE.

Pabora 1o WHAMBUAYATBHBIM IIPOCKTaM

[TpocMoTp BuAEODPArMEHTOB, YIEOHBIE BHICOPOIHUKH MO (DUBHKE.

- Aanmanuu, GU3HNYecKrue MOJIeTN PAa3INYHbIX mpotieccoBCatim wKoabHOU huzuieckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html.

-«3aKOHBI MOCTOSTHHOTO TOKa» I peHaxkep CONStructor (KOHCTPYKTOp 1Mo (pu3uke).
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Penerutop 1C.

- BUpTyaJibHBIe TabopaTopHbie padoTsl o pusukel http://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy;

-Enunas koimekuus ungposbix odpaszosarensHbixhttp://school.collection.informika.ru/
becrunatHeri cailT kaacc!Has duszukadusuka ajs 1r0003HATETbHBIX.

Tema 3.3. DuekTpu-
YeCKHMid TOK B Pa3HbIX
cpenax (4/2 4.)

DJEeKTpUYECKU TOK B MeTajulaX. DIEKTPOHHBIN ra3. PaboTa BbIxona. DIeKTpUYECKH TOK B
3JIEKTPOJUTAX. DIIEKTposin3. 3akoHbl Dapajes. [[pumeHneHne 3J1eKTpoin3a B TEXHUKE. DJIEKTPHU-
YECKUHU TOK B razax u Bakyyme. Monusanus raza. Buasl razoBsix paspsanos. llonsaTue o mnasme.
CBoiicTBa U IPUMEHEHHUE JIEKTPOHHBIX MTYYKOB. DJIEKTPUUECKUMA TOK B IMOIYITPOBOJIHHUKAX.
CoOCTBeHHASI POBOIUMOCTD TIOJYIIPOBOTHUKOB. Ilotynpoeoonukosvie npudopel.

IIpakTH4yeckue 3aHATHS:

I13 30 «9nextponus. Tect Nody,
[13 31 «Onexrpuueckuit Tok B Bakyyme.luoa. Tect Ne5y;
13 32 "DnexTpuyeckuil TOK B pa3HbIX cpenax. (KOHTPOJb)".

CamocrosiTesibHasA padoTa 00yYAKOIIHUXCS:

Tect: «DneKTpUUECKU TOK B MOIYIPOBOAHUKAX).

Pabora ¢ yueOHUKOM:

Bormpocs! 15t caMOKOHTpOIIs K maparpadam ydeOHHKa.

IToAroTroBKa JOKJIAJOB!

- CoOGcTBEHHAs! MPOBOIUMOCTD MOJIYIPOBOIHUKOB.

- [TomynipoBOTHUKOBBIE TIPUOOPHI.

[ToaroroBka pedepaTos:

[TonynpoBoguuku. CoOCTBEHHAs! U IPUMECHAs TPOBOIUMOCTb MOJIYTIPOBOAHUKOB
Pabora co cripaBoYHBIM MaTepUaIoM

IToAroToBKa MPEe3CHTALINN !

- CobcTBEHHast TPOBOIUMOCTD MOITYTPOBOAHUKOB;

- [TonynpoBoiHUKOBBIE TPUOOPHI.

Pabora no MHAMBH Iy IbHBIM IPOEKTAM

[TpocmoTp BuaeodparMeHToB, yueOHbIE BUICOPOIUKH 1O (U3HKE.

- AHnmanuu, pusnyecKkue MoJIeNy pa3uyHbIX npoueccoB CalT MKONBbHON (huznyeckoit 1adbopa-
topuu http://www.infoline.ru/ g2315495/physics. html

-«lTonynpoBoguuku» TpeHaxep constructor (KOHCTPYKTOP o pusmke);
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Penerutop 1C;

- BUpTyaJbHbIC JabopaTopHbie paboThl o u3ukel http://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy;

-Enunas xosiekims 1ubpoBsix odpa3oBarenbHbix pecycoshttp://school.collection.informika.ru/;
becriatHeli caitT kaacc!Has dusuka pusuka s JF0003HATETHHBIX.

Tema 3.4. MaruutHoe
noJe (6/3)

MaruauTHoe nosie. BeKTop MHAYKIIMA MAarHUTHOTO 10J1s. JIeCTBUE MarHUTHOIO MOJISI Ha
NPSMOJIMHEHBIN TPOBOJAHUK C TOKOM. 3aKoH Ammnepa. B3aumoperictBue TokoB. Maruur-
HBIH TIOTOK. PaboTa 1o nepemenieHuio mpoBOAHUKA C TOKOM B MarHUTHOM Tiosie. JleiicTBue
MarHuTHOTO 0JIA Ha ABWXKyIuiics 3apsaa. Cuna Jlopenna. OnpeneneHue yeapHOro 3a-
pAna. YCKOPUTENHN 3apsKCHHBIX YaCTULL. Bauanue mazHumnozo nonis Ha céapounyio 0yzy.
Maznumozpaghuueckuii U0 KOHmMPOIa KA4eCmea C6apKu.

Hpalcr HYECKHue 3aHATUA.

13 33 «Onpenenenne HanpapieHUE BEKTOPAa MAarHUTHOW MHAYKLUUHU TOJIs, CO3aBa€MOro He-
CKOJIbKMMH IPOBOJHUKAMUY,

[13 34, 35 Pemenue 3ana4 no teme: «Cuna Ammepay;

13 36 3apaya [Tanuenko M.B. ¢ aTanonom pemrenus no teme: «MarHutHoe 1ose» (4acTHasi Me-
TOJWKA);

I13 37, 38 Pemenue 3amay o teme: «Cua JlopeHiay;

CamocrosiTeibHas padoTa 00yuarommXxcsi(1no BpIOOpy NMpenojaBaTesis)
Pabora ¢ yueOHUKOM:

Borpock! st caMOKOHTpOITS K iaparpacdam;

Pa3zo0patb 3aauu ¢ STaAJIOHOM pELeHMS;

Pabota co cripaBoOYHBIMU TaOJIUIIAMHU.

[ToaroToBka AOKIA/I0B!

-MaruuTtHOE 10JIE TOKA.

- Cunia Amnepa;

-Cuna Jlopenra.

- YCKOpUTENH 3apsKEHHBIX YaCTHIL.

Tema 3.5. DuekTpo-
MarHuTHast UHAYKIUSA

(8/4 u.)

DJIeKTpOMarHuTHas MHAYKIUs. BuxpeBoe anektpudeckoe noje. CaMOMHIyKIHs. DHEprus mMar-
HUTHOTO TIoJ1st. Jlpunyun deiicmeus KamywiKu 3aucuzanusn aemomoouns.

JlabopaTopnasi paGora Nel(

I/I3yquI/Ie SIBJICHUA SHCKTpOMaFHHTHOﬁ UHAYKOUU.

IIpakTnuyeckue 3aHITHA:

24



http://school.collection.informika.ru/

I13 39,40 «Onpenenenue HanpaBiIeHUI UHAYKIIMOHHOTO ToKa. [TpaBuiio Jlenuay»

[13 41 «CaMOuHIYKITUS»;

13 42 «DHeprust MAarHUTHOTO OIS,

I13 43 Pemienue 3aga4 o Teme «MarauTHOE I0JIC;

113 44 Ananu3 KOHTPOJIA 1O TeMe: «MarHuTHoe noje. IJISKTPOMarHuTHas HHAYKIUS.

Koutpoabnas padora Ne 6 «MarautHoe 1oJje. DIeKTpOMAarHuTHAS UHTYKIHS

CamocTosiTe/IbHasi pa6oTa o0yuarwmmxcs (1o BEIOOPY MpernoiaBaTesis)
PaboTa ¢ yueOHHKOM:

Bormpocsr uist caMOKOHTpOIIs K raparpadam;

Pa3zo0patb 3a1auu ¢ STAIOHOM PEIICHUS,

Pabota co cripaBoYHBIMU TaOJIUIIAMHU.

[ToaroToBKa JOKIAJIOB!

-DJIeKTpOMarHuTHAs WHTKIIHS,

- BuxpeBoe anekrpuueckoe moJie;

- CaMOMHAYKLINS;

-OHeprusi MarHUTHOTO TIOJIS;

- IIpunyun deitcmeusn KamMywKu 3a4cuzanus agmomoous.

Pa3nen 4 «Koseoanus u BotHb» (13/6 41.)

12/6

Tema 4.1.
MexaHnunueckue KoJie-
O0anus (4/2 4.)

KonebarenbHoe npuxenue. Konebamenwvnoe osuscenue snekmpooa npu ceapke. I'apmoHuye-
ckue konebanus. CBOOOHbIE MEXaHUYECKUE KOJIEOaHMUs.

Pezonanc.(2) Buopauus, yuém u 6opvoa c nei. banancupoexa, npomuesosecet. Jluneiinpie Me-
XaHWYecKHe KosebaTeabHble cucTeMbl. [IpeBpalienne sHepruu npu KoyiebaTeIbHOM JIBUKEHUU.
CB00OOJIHBIE 3aTyXaolllMe MeXaHWYecKue Kosebanus. BelHyK1eHHbIE MEXaHUUYECKHE KoeOaHusl.

JlabopaTopubie padoThI:

JIP 11 «Omnpenenenue 3aBUCUMOCTHU Tlepro/ia KojaeOaHUi HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH;
JIP 12. «MccnenoBanue 3aBUCUMOCTH Mepro/ia KosebaHuil rpy3a Ha IpyKMHE OT €r0 Macchl U
YKECTKOCTH MPYKUHBI».

IMpakTnyecKkue 3aHATHA

I13 45Pemenue 3anau «IIpeBpalieHrne sHEPruy IPH MEXAaHUYECKUX KOJEOaHHIX»;
I13 46 Pemenue 3a1au mo teme: «"apMOHHYECKHE KOTEOAHUS.

CamocrosiTe/ibHas pa6oTa 00y4yarmumxcsi(mo BEIOOPY MpernoaBaTess)

PaGora ¢ yueOHUKOM:
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Boripocs! 151 caMOKOHTpoJIs K naparpadam yueOHHKa;

Pa3o0patp 3aaun ¢ 3TaJIOHOM pELLIEHUS;

OTBeTUTH Ha BOMIPOCHI 10 «MEXAHUUYECKUM KOJIEOaHUSIM».

IloAroToBKa JOKIAA0B!

- l'apmonmnueckue konedanus;

-CB0OOJHBIE MEXaHUYECKHE KOJICOaHNSI.

[ToaroroBka pedepaTos:

- [IpeBpaienue 3uepruu npu KojaedaTreabHOM ABHKEHUU;

- CB0OO/IHBIC 3aTyXalolINe MEXaHNYeCKHue KojaeOaHus;

-Beinyx1eHHbIC MEXaHUUECKUE KOJIeOaHMsI.

I1oAroToBKa NMpe3eHTalM:

CB00OOIHBIC U BBIHY)K/ICHHBIC MEXaHUYECKUE KOJICOaHUsI.

PaboTta no nHAMBUAYAIBHBIM POEKTAM.

[TpocmoTp BuaeodparMeHToB, yueOHbIE BUICOPOJIUKH 110 (PU3HKE;

- AHnMaInuu, pu3ndeckrue MOAENH pa3InyHbIX npoieccoBCalT MKOIbHOM (hru3nueckoit 1abopa-
topuu http://www.infoline.ru/ g2315495/physics. htmi;

- Mexanunueckue konebanus. TpeHaxep constructor (KOHCTPYKTOp 1o usmke);
Penerutop 1C;

- BUpTyaJbHble 1abopaTopHble padoThl o pusukel http://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy;

-Enunas xomiekius mudpoBsix odpa3oBarenbHbIX pecypcoshttp://school.collection.informika.ru/
becrinarnelii caiit knacc!Hast pusukadusmuka amns 10003HATETbHbIX.

Tema 4.2.
Yupyrue Bosnbi (2/14.)

IIpaxkTH4yeckue 3aHATHA

I13 1 "U3mepenue AauHbBI 3ByKOBOI BOJIHBI 110 pe3yIbTaTaM HaOJII0IeHUH HHTep(hEpEeHIINH 3BY-
KOBBIX BOJIH",
I13 2 " Pemenue 3aaa4 no reMe: «3BYKOBbIE BOJIHBI'".

CamocrosiTe1bHAs padoTa 00y4YalOIMXCS:
Pabora ¢ yueOHUKOM:

Bompock! 1y1s1 caMoKoHTpOIIst K Tiaparpadam yqeOHnKa,
Pazo0path 3aaun ¢ TAIOHOM pELICHUS.
ITonroToBka JI0KJIAJIOB!

- [Tonepeunsle ¥ MPOIOILHBIE BOTHBI.

[MoaroroBka pedepaTos:
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- 3BYKOBBIC BOJIHBI;

-YIbTpa3ByK U €ro NPUMEHECHHUE.

[ToAroToBKA MPE3EHTALMN!

- UnTepdepennus BoiH. [lonstre o nudpakuuu BojH,

-YabpTpa3ByK U €ro UCIOJb30BaHNE B TEXHUKE U MEIUIIUHE.

Pabota o vHAUBUyaTbHBIM TPOCKTAM.

[TpocmoTp BuaeodparMeHToB, yueOHbIe BUICOPOIUKH 1O (PU3UKE.

- Aanmanuu, pu3nyecKue MOJIeNH Pa3IUYHbIX MporeccoBCalT MKOIBbHOM (hr3nyeckoi 1adopa-
topuwu http://www.infoline.ru/ g2315495/physics. Html;

-Yupyrue BonHbl Tpenaxep constructor (KOHCTPYKTOp 10 GU3HKE);

Penerurop 1C;

Enunas xomutekius mudpoBbix obpasoBatenbHbix pecypcoshttp://school.collection.informika.ru/
becruatnelii caiit knacc!Has gpusukadusmka ams 10003HaTEIbHbIX.

Tema 4.3. DuexkTpo-
MATrHUTHbBIE K0JIeOa-
Hus (2/1 4.)

CBoOoHbIe 3NIEKTpOMarHuTHEIE Konebanus. [IpeBpamienue sHepruu B Kojae0aTeTbHOM KOHTYPE.
3aryxamliue 3JIeKTpOMarHuTHele Konebanus. ['eHepaTop He3aTyXaroluX 3JIEeKTPOMArHUTHBIX
KoseOanuii. BerayxeHHbIe nekTpudeckue konedanus. [lepemennsiii Tok. ['eHeparop nmepemeH-
HOI'0 TOKa. EMKOCTHOE€ M HMHAYKTUBHOE COIPOTHUBIICHHUS INEPEMEHHOIO TOKAa. YHueepcaivbHuvlil
ceapounwlii npeoopazosamens. Ceapounsiit gvinpamumens. 3akoH Oma ISl AJIEKTPUUYECKOU
LeNHu MepeMEeHHOro Toka. Pabota M MOUIHOCTH MepeMeHHOro Toka. I'eHeparopsl Toka. TpaHc-
¢dopmaTopsl. Toku BeicoKOM yacToThl. [losyuenue, nepeaaya u pacupeesIeHue AIEKTPOIHEPTUH.

IIpakTu4yeckue 3aHATHA:

I13 3 «TpanchopmaTop» yacTHast METOJUKA

CamocrosiTeibHas padoTa 00y4alOIMXCH

Pabota ¢ yueOHUKOM:

Boripocs! 151 caMOKOHTpOIIS K aparpadam yaeOHHKa,
Pa3o0path 3a1auu ¢ ATAJIOHOM PEIICHNUS,

Pemenune 3amad no reme «NeKTPOMarHUTHbIE KOJIEOAHUS.
ITonroToBka JI0KJIAJIOB:

- CBOOOIHBIE DTIEKTPOMArHUTHBIE KOJICOaHMUS,

- [IpeBparenue sHEPrun B KoJieOaTEIHHOM KOHTYPE;
-3aTyxaromiye 1eKTPOMarHUTHEIE KOJICOaHNUS;

- 'enepatop He3aTyXxaroumx IEKTPOMAarHUTHBIX KOJICOaHMIA;
- BeinyxIeHHBIC DIIeKTpUYEeCcKUe KolleOaHus,
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-IlepeMennslil TOK. ['eHEpaTOp NMEPEMEHHOTO TOKA;

-EMKOCTHO€E 1 MHAYKTUBHOE CONIPOTUBIICHUS IIEPEMEHHOIO TOKA;

-3akoH OMma Ji1s1 JIEKTPUYECKOM LIeNH IEPEMEHHOI0 TOKA.

[MoaroroBka pedeparos:

- [lepeMeHHBI TOK;

- ['enepaTop nepeMeHHOro TOKa;

-EMKOCTHOE M MHAYKTHBHOE COIPOTHBIICHUS IIEPEMEHHOTO TOKA;

-3akoH Oma Jy1sl 3JIEKTPUUYECKOH LIeTIH IEPEMEHHOT0 TOKA.

[ToAroToBKa MPE3EHTALMN!

-Tpancdopmatopsl;

-ITony4yenue, nepenava u pacrnpeaencHue dJIeKTPOIHEPTUH.

PaboTa o nHAMBUIYaIHHBIM MPOCKTAM.

[TpocmoTp BuAeodhparMeHToB, yueOHbIE BUICOPOIUKH 110 (GU3HKE;

- AHMMaIu, GU3NIECKUEe MOICIH PAa3InIHBIX MporeccoBCalT MIKOIbHOM (PU3MIeCcKOl J1abopa-
topuu http://www.infoline.ru/ g2315495/physics. html;

-«QneKTpoMarHuTHbIe Kosiebanusi». Tpenaxep constructor (KOHCTPYKTOP 10 (PU3UKE);
Penerurop 1C;

-Enunas koyuekuus nngpoBbix odpa3oBatenbHbIX pecypcoshttp://school.collection.informika.ru/
-becruiaTHbli caliT kinacc!Has ¢pu3uka_pu3nka i 110003HaTEIbHBIX.

Tema 4.4. Duexktpo-
MAarHUTHbIE BOJIHbBI
(5/2u.)

DNEeKTPOMarHUTHOE TOJie KaK OCOOBI BMJI MaTepuu. DJIEKTPOMarHUTHbIE BOJHBL. BubOpartop
I'epua. OTKpbITHIN KosebaTenbHbli KOHTYp. M300petenne paguo A.C. [lonoseiM. [Tonsarue o pa-
JUOCBsA3U. [ IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH.

IIpaxkTH4yeckue 3aHATHA

I13 4. IToaroToBka K KOHTPOJIBHOM paboTe Mo Teme: «JIeKTPOMarHuTHbIE KOJIeOaHHs U BOJTHBIY;
I13 5. AHanu3 KOHTPOJIS 110 TeMe: « DIEKTPOMarHUTHbIE KOJIeOaH!s U BOJHBD)

KonTtpoabnas padora Ne 7 «OnekTpoMarHuTHbIe KojaeOaHus U BOTHBD)

CamocTrosiTetbHAsE padoTa o0y4yarommuxcsi(o BEIOOpY MpernojaBaTens)
Pabora ¢ yueOHUKOM:

Borpocs! st caMOKOHTpOIIs K aparpadam yqeOHHKa;

OTBeThI Ha BOMPOCHI IO TeME «NEKTPOMAarHUTHBIE KOJIEOaHHs U BOJTHBI»;
IToAroTroBKa JOKJIAO0B:

- DJIEKTPOMAarHUTHBIE BOJIHBI;

-Bubpatop ['epua. OTKpBITHIN KoNebaTeabHbIA KOHTYD;

28



http://www.infoline.ru/
http://school.collection.informika.ru/

- N3o6perenue paano A.C. [ToroBbiM.
[ToaroroBka pedeparos:

-CoBpeMeHHbBIC PUHIIUIIBI PAJHOCBSI3H;
-IIpumeHeHmne >1eKTPOMAarHUTHBIX BOJIH.
IloaroroBka Mpe3eHTAINMN:

-IIpuHUMIBI paUOCBA3H;

-IIpumeHeHne IeKTPOMarHUTHBIX BOJIH.

Pazaen 5. «Ontuka» (11/5 4.)

11/5

Tema 5.1. Ilpupoaa
cBeta (5/2 4.)

CKOpOCTb pacipoCTpaHEHUs CBeTa. 3aKOHbI OTPa)KEHUs U IpejoMieHus cBeTa. [lonHoe oTpaxe-
Hue. @omozpaguposanue cmpykmypvl MEmania wiea u Ceapo4UHbvIX cOeOuHeHwil. JIMH3bL.
I'na3 xak ontudeckas cucrema. OnTuyeckue npuOOopHI.

Jladboparopnasi padora Nel3

« OHpeI[CJ'IeHI/Ie IMoKa3aTeJd IMPCJIOMIICHUA CTCKIIa»

IIpakTuyeckne 3ausiTHA (110 BEIOOPY MpeENogaBaTes)

I13 6 «3aK0oHBI OTPAKEHUS U IPETIOMIICHHSI CBETAY;
13 7, 8 « Beruncnenne GOKyCHOTO pacCTOSTHUH JIMH3BD);
[13 9 Tect «IIpupona ceetay.

CamocrosiTe/ibHasi paGoTa o6yuarommxcsi (1o BIOOPY MpenoaaBaTesisi)
Pabora ¢ yueOHUKOM:

Bonpocs! ju1s1 caMOKOHTpOIIsI K IaparpadaM ydeOHHKa;
Pa3zo0pats 3aaun ¢ 3TaIOHOM pELIEeHUS.
IToAroTroBKa JOKJIAJOB!

- CKOpOCTh pacrpoCTpaHEHUs CBETA;

-3aKOHBI OTPAXKECHMSI U ITPEJIOMIICHUS CBETA.
[ToaroroBka pedepaTos:

- [TontHOE OTpaxeHue.

Pabora co cnpaBOYHBIM MaTepUATIOM.

IToAroToBKAa MPE3ECHTALINN!

- JIun3sr;

- ['na3 xak ontuyeckas CUCTEMA;

OnTHyeckue Mpuodopsl.

PaboTra 1o HHINBUAVAIILHBIM ITPOEKTAM.
[TpocMoTtp BUaeodparMeHToB, YUeOHBIE BUACODPOIHUKH IO (hU3UKE.
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- Aanmarnuu, GU3HYecKue MOJISIN PAa3IMYHbIX mpotieccoBCatim wKoabHOU huzuueckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. Html.

-« IIpupoaa ceera» TpeHnaxkep constructor (KOHCTpYKTOp 110 GHU3HKE);

Penerurop 1C;

- BUpTyalibHbIE TabopaTopHbie paboTh 1o dusukel http://barsic.spbu.ru/mwww/lab_dhtml/
dbhnefkmy;

-Enunas xomtekius mudpoBsix odpasosarenbHbix http://school.collection.informika.ru/
becnaTHbIl calT Kiacc!Hag dusnkadu3uka s J10003HATEIIbHbBIX.

Tema 5.2. BoJIHOBEIE
cBoiicrBa cera (6/3 4.)

Nntepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jydel. IHTepepeHIrs B TOHKUX MIJIEHKAX.
[Tonocer paBHoit Tonmmuel. Konbiia Hetotona. Mcnonb3oBanue naTepdepeHIny B HayKe U TeX-
Huke. ludpakuus ceera. Judpakuus Ha menu B napajuieibHbIX jTydax. JudpakuuonHas pemer-
ka. [Tonsitue o ronorpadun. [lonspuzanus monepeunsix BoiH. [lonspusanus ceera. [[BoiiHoe
nyuyenpenomiuenue. [lonapounsl. lucnepcus ceera. Ceéapka c6emosvim ayuom: 0codeHHOCHU
Ha3Hauenue obnacmov npumenenus. Buapl cniektpo. CriekTphl ucityckaHus. CoekTpsl IOrio-
meHus. YiabTpaduoneroBoe U nHppakpacHoe usiryyeHus. PenrreHoBckue styuun. Mx npupona u
cBoiicTBa. CneKmpanbHulil IKCRPECC-AHATIUZ XUMUUECKO20 COCIA8A MAMEPUANa C6APHO20
wea. 3auwuma om Oelucmeus Iyuucmoil IHepul ceapounou oyzu. Paouayuonnas oegpexmo-
ckonus. Penmezenozpagpuueckuiickuii u camma - zpagpuueckuil memoo KOHMPOJia C6APHHIX
Ui606.

Jladoparopnasi padoraNel4.

«OnpeneneHI/Ie JUIMHBI CBETOBOM BOJHEI C IOMOIIIBIO ,HH(l)paKI_[I/IOHHOI\/’I PEHICTKU»

IIpakTHyeckne 3aHATHA:

I13 10 «Habmronenue naTepdEepeHIINT U JUPPAKITII

I13 11 Ananu3 koHTpoJa 1o TeMe: «/IudpakunoHHas penerkay;

[13 12 TToaroToBKa K KOHTPOJIBHOU paboTe: «CBeToBbIe BOHBL. CBeT. ['eoMeTprueckas ONTHKa;
13 13 Ananu3 koHTposig " BeTaBbTe NMpoOMyIIeHHOE CIOBO"

KonTposbnas padora Ne 8. «CsetoBble BonHbL. CBeT. ['eomeTpuyeckas onTuka, CeKTpb»

- KauecTBeHHbIe BONPOCHI U 33aJ1auM 1O BOIHOBBIM cBoiicTBaM cBeta (A.C. borarun, JI.M. Mona-
cteipckuii, PoctoB H/J1, ®enukc 2002, ¢ 458-461)

-N3yuenue untepdepenun u audpakuuu ceera.( JIAT «HTEemnexkT — ueHTp», Mockaa, 1999.
11 ki, c21-22)

-[ludpaxmnmonnas pemerka.( JIAT «MaTennekt — nentp», Mocksa, 1999. 11 ki, c22)

-CnekTpsl ucnyckanus. CrieKTphl MOTJIOMEHUS.

-YabpTpaduoneroBoe u nHppaKpacHOE U3ITYUECHHUS.
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- AHaIu3 KOHTPOJISL.

CamocrosiTeibHast pa6oTa o0y4yarmmxcsi(o BEIOOPY MpernojaBaTelis)
Pabora ¢ yueOHUKOM:

Bormpocsr st caMokoHTpOIIst K aparpadam yaeOHHKa;

Pa3zo6patk 3agaun ¢ 3TaJTIOHOM pEelIeHHUS.

peLICHUE 3a]1a4 U YIPAKHCHUM!

-3aKOHBI OTPAKECHHUS,;

-3aKOHBI MTPETTOMJIICHHUS;

-uHTEepdEepEeHILINs CBETA,;

-nupakuus cBeTa,

-nupakMOHHAS PEIIETKA;

-TUCTIEPCHS CBETA;

-TIOJISIpU3alus CBETA.

Pa6ota co cripaBoYHBIMU TaOJIUIIAMU.

[ToAroToBKa JOKJIAIOB!

- CBeT -2JIeKTpOMarHuTHas BOJIHA;

- [lIxana »eKTpOMarHuTHBIX BOJIH;

- Ucnonp3oBanne nHTEpPEPEHIINN B HAYKE U TEXHUKE;

- Bunsl ciektpoB. CriekTpbl ucnyckanusi. CHeKTpbl HOTJIOMIEHHS.
[ToaroroBka pedepaTos:

- UnTepdepeHys B TOHKHUX IJICHKAX;

- Konbia HeroToHa,

- [onsaTtue o ronorpaduu;

- [Tonstponibr;

- ucniepcus cBera.

ITonroroBka Mpe3eHTalmil:

-UnTtepdepenus u qudpaxius.

PaboTa 1o WHAMBHYaTbHBIM TPOEKTAM.

[TpocMoTp BUEOPPAarMEeHTOB, yueOHbIE BUACOPOJIUKH IO (HU3UKE.

- Aanmanuu, GU3HYecKrue MOJIeTIN Pa3INIHbIX mporieccoBCatim wKkoabHOU huzuieckol 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. Html.

-«BonHoBbIe cBOMCTBA cBeTay. TpeHaxep CONStructor (KOHCTPYKTOP MO PU3UKE);
Penerutop 1C;

- BUpTyaJIbHBIE TabopaTopHble padoTsl o usukel http://barsic.spbu.ru/www/lab_dhtml/
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dbhnefkmy;
-Eaunas xomtexius mudpoBsix oopasosarenbHbix http://school.collection.informika.ru/ ;
BecruatHbiii cailT knacc!Has dusukadusnka 11 10003HATEIbHBIX.

Paznen 6 «. OcHOBBI clienHAIbHOI Teopun oTHOCHTeAbHOCTH ' (1/14)

6/3

Tema 6.1 OcHOBBI
CHenHaJIbLHOI Teopuu
orHocuTebH (1/1)

NuBapuaHTHOCTH MOAYJISA CKOPOCTH cBeTa B BakyyMe. [loctynarel DitHmTeliHa. [IpocTpancTBo u
BpEMSI CIICIUATILHOU TEOPUH OTHOCUTENHHOCTU. CBSI3b MAacChl M SHEPTUU CBOOOIHON YaCTHUIIBI.
DHeprus NoKos.

CamocrosiTesibHast paboTa 00y4arOMIMXCH:
Pa6ota ¢ yueOHUKOM:
Borpock! ist caMOKOHTpOIIS K maparpadam ydeOHHKa.

Paznen 7. «DjeMeHThI KBaHTOBOI (u3ukm» (11/6 4.)

11/6

Tema 7.1 KBanroBas
onTuka (4/2 4.)

TemnoBoe uznmyuenue. Pacnpenenenue sHEprin B CIIEKTpe a0COIIOTHO Y€pHOro Tena. KBanToBas
runore3a [Tnanka. ®ortonsl. Buemnuit poroanekrpuaecknii 3pdexr. Bayrpennunii hotodddekr.
Tumnb porornnemenToB. JlaBnenue cBera. [ToHsITHE 0 KOPITYCKYJISIPHO-BOJIHOBOM MPHPOJIE CBETA.

HpaRanecmle 3aHATHA .

I13 14 «Habmoaenue potoaddexra. O0bsicHeHHe 3ak0HOB CTONIETOBA HA OCHOBE KBAaHTOBBIX
IIPEACTABICHUNY;

I13 15 Pemenue 3amay nmo teme: « CBETOBBIE KBAaHTHIY;

[13 16 Pemenue 3amay no teme: Y paBHeHue DiHITetHA 11 PpoTtodddekTa;

I13 17 Tect «CBETOBBIE KBAHTHIY.

CamocrosiTesibHas paboTa 00y4arOIIMXCH !
PaGota ¢ yyeOHUKOM:

Bomnpoce! my1st camokoHTposist K laparpadam yueOHrka JImurpuesa B.O.;
Pazo0patb 3a1auu ¢ 3TAIOHOM PELCHHUS.
IToaroroBka JIOKIAI0B!

-KBanroBas runoresa Ilnanka;

-DOTOHBI.

IonroroBka pedeparos:

- Baemnuii ¢potosnexkrpudeckuii 3P exr;
-Tunsl GOTOIEMEHTOB.

[ToaroToBKa Mpe3eHTAIMIA:

- Buyrpennuit porosddekr.
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PaGoTta no MHAMBUAYATbHBIM OPOEKTaM

[IpocMoTp BUACODPArMEHTOB, YICOHBIC BHICOPOIHKH 110 (hU3HKE.

- AunManmu, pu3nYecKre MOCIH Pa3InYHbIX MpoieccoBCalT MKOIbHON (pr3ndeckon tabopa-
topuu http://www.infoline.ru/ g2315495/physics. Html,

-« KBanroBas ontuka». TpeHaxep constructor (KOHCTpYKTOp 10 pusuke);

Penerurop 1C;

Enunas xomtekuus mudpoBeix odpasoBarenbHbix pecypcos http://school.collection.informika.ru/
becrutaTHbli callT kinacc!Has ¢pusnkadusuka s 110003HATENbHBIX.

Tema 7.2. ®u3uka
aroma (2/1 4.)

Pa3Buture B3rII10B Ha CTPOCHUE BELIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX CIIEKTpax BOJAOPOAA.
SAnepuas monens aroma. OnbiTel O. Pesepdopaa. Monens aroma Bogopona o bopy. I'mmotesa
ne bpoitns.CootHomenue Heonpenenénnocreii [ eitsendepra. KBantosbie reneparopsl. Jlazepnasn
ceapka.

ITpakTnueckue 3aHATHS:

I13 18. Crpoenue atoma. OnbiT Pezepdopaa. [Inanerapuas Moaens aTroma;
I13 19 «KBanToBble mocTysatsl bopay;

CamocrosiTesibHas padoTa 00y4aroIuXcsi(o BEIOOPY MpenogaBateris)
PaGora ¢ yaeOHUKOM:

Borpocs! st camokoHTpos k naparpadam yueOHuka Jimurpuesa B.D;
Pazo0pate 3a1auu ¢ 3TaIOHOM perIeHUsI.

[HoaroroBka JTOKIAJ0B!

-Pa3ButHe B3III110B HA CTPOCHUE BEILIECTBA;

- 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpPax BOJIOPOJA;

-SlnepHas mozens aToma.

[loaroroBka pedeparos:

-Onswitel D.Pe3epdopna;

- Mopnens atoma Bogopoza o bopy.

IToaroToBka Mpe3eHTAIMN:

-KBaHTOBBIE T€HEPATOPHI;

-Jlasepuas ceapka.

PaboTta no MHAMBUAYATHHBIM IPOEKTaM.

[Ipocmotp BUnEOhparMeHTOB, Y4eOHbBIE BUICOPOIUKH 110 HHU3HKE.

- AHuManuu, GU3NYecKue MOIENH Pa3InYHbIX mpoteccoB Catim wKoabHoU (usuieckoul 1aoo-
pamopuu http://www.infoline.ru/ g2315495/physics. Html,

-Ousuka atoma. TpeHakep CONStructor (KOHCTPYKTOp 1o Qu3uKe);
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Penerurop 1C;
-Enunas xoyneknus mudpoBeIX 00pa3oBaTeNbHbBIX http://school.collection.informika.ru/

Tema 7.3.du3uka
aromnuoro siapa (5/3 4.)

EcrecTBeHHAas paiOaKTUBHOCTh. 3aKOH PaHOaKTUBHOTO pacnana. CriocoOsl HaOII0AeHUS U pe-
TUCTpaIuy 3apspKeHHBIX yacTull. D¢ dekt BaBunoa — Yepenkosa. CTpoeHHe aTOMHOTO S/pa.
Jledekt macchl, SHEprus CBA3U U YCTOHYMBOCTb aTOMHBIX siziep. SnepHbie peakiun. Mckyc-
CTBEHHAsl paJuOAKTUBHOCTG. Jlenienne Tskensix saaep. Llennas spepHas peakuus. Ynpasisemas
nenHas peakuus. JAnepHsiii peakrop. ITomyuenne paguoakTUBHBIX U30TOIIOB U UX IPUMEHEHHUE.
buonornueckoe necTBUe paluOaKTUBHBIX U3IydeHUH. I amma epaghuueckuit memoo KoHmponsa
CEapPHBIX U606. DIIEMEHTAPHBIC YACTUIIBI.

Hpalcmqecmle 3aHATHUSA.

I13 20 OTKphITHE PaAMOAKTHBHOCTH. Bubl n3nyuenuit. &, 5, ¥ - usnydenus. PajrMoakTHBHbIE
IIpEBpaILECHU;

I13 21 CocraB siapa atoma. M3oTtorsbr;

[13 22 SnepHble cuibl. DHEPTHUs CBSI3U aTOMHOTO sAapa. CBsA3b Macchl U dHepruu. JleddexT mac-
CBI»

113 23. buonoruyeckoe nelcTere. 3aluTa OT paAMOAKTUBHBIX U3JIy4YEHUH.

KontpoabsHnas padora Ne 9 «KanToBas ¢puzuka»

CamocrosiTesibHast padoTa 00y4aOIIMXCH

PaGota ¢ yyeOHUKOM:

Bomnpoce! ay1st camokoHTpoIist K laparpadam yueOHuKa;
Pazo0patb 3a1auu ¢ 3TAJIOHOM pelleHMS;

Pabora co cripaBoYHBIMU Ta0JIMLIAMH.

IToaroToBKa JOKJIa/10B:

- EcTrecTBeHHas paguoaKTUBHOCTS;

- 3aKOH PaJMOaKTUBHOIO pacla/a;

-Cnioco0bl HaOMIOAEHUS U pErUCTPaliK 3apsyKEHHBIX YaCTHL;
- [TonmyueHne paJOaKTUBHBIX U30TOIOB U UX IPUMEHEHHUE.
[loaroroBka pedeparos:

-OTKpBITHE HEHTPOHA U IPOTOHA. DHEPIUs CBA3U S/1pa;
-MupHO€e HCTIONTB30BaHKE TICTTHBIX SICPHBIX PEAKIINi;
-TepmosinepHble peakiuu. IlepcrekTHBBl MUPHOTO MCTIOJIb30BAaHUS TEPMOSIIEPHBIX PEAKLIUH;
- buonornueckoe elicTBUE paguOaKTUBHBIX U3JTyYECHHM.
IToAroToBKAa NPE3CHTALMN:

-CTpoeHne aTOMHOTO 5]1pa;

34



http://school.collection.informika.ru/

-OHeprus pacuierieHus sapa.

PaboTta no MHIUBUIYATHHBIM IPOEKTAM.

[IpocMoTp BuaeodparMeHToB, yueOHbIe BUICOPOIUKH 10 (HU3HKE.

- AHnManuu, GU3NYECKUe MOJICNN PA3IMYHBIX IpotieccoB Catim wKoabHoU puzuueckou 1aoo-
pamopuu http://www.infoline.ru/ g2315495/physics. Html.

-«Du3rka aTOMHOTO spa». TpeHaxkep constructor (koHCTpyKTOp MO PU3UKE);

Penerurop 1C;

-Enunas komteknmst iudpoBeIx 00pa3oBaTenbHBIX http://school.collection.informika.ru/

| cemecTp 68/34=24+(11JIP+29I13)+4KP
Il cemecTp: 22/11=1+(3JIP+17113)+1KP
11 cemecTp: 32/16=4+(2J1P+23113)+3KP

Bceero: 183=122/61

122=29+(69113+16JIP)+8KP=37+85mpaktuu ;  DK3ameH
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3. XapakTepucTHKA OCHOBHBIX BU/IOB Y4e0HOI AeATeJIbHOCTH o0yyaromuxcs. KoHTpoJib 1 onleHKka pe3yibTaToB
0CBOEHMS Y4eOHOI TN CIUNJINHBI.

Conepxanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH
o0yyaromuxcs (Ha ypoBHe y4eOHbIX JeHCTBHIl)

@DopMbI U METObI KOHTPOJISI M OLIEHKHU Pe3yJIbTaTOB
00y4eHust

Bgenenue 3/1

- YMeHusT TOCTAaHOBKM LEJNEN JEATEIbHOCTH, IUIAHUPOBAHUS
COOCTBEHHOH NEATEIbHOCTH IS JOCTHIKEHHS ITOCTaBICHHBIX
LeJiel, TPEABUICHUSI BO3MOKHBIX PE3YyJbTATOB 3THUX JCHCTBHIA,
OpraHu3alli CAMOKOHTPOJIA M OLICHKU IOJIYYEHHBIX pe3yjbTa-
TOB.

- Pa3BuTHE CIIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOOCHOBBIBATH CBOIO TOUKY 3PEHUS, BOCIIPUHUMATD U
aHAJIM3UPOBATh MHEHUS COOECEIHMKOB, MPHU3HABAsl MPaBO JAPY-
roro 4ejIoOBeKa Ha MHOS MHCHHC.

- IlpousBenenue m3MepeHUs (PU3NYECKUX BEIMYMH M OILICHKA
rpaHULbl TOTPEIIHOCTEN U3MEPEHUM.

- IIpencraBiieHue rpaHulbl NOTPEIHOCTEN U3MEPEHUH TIPU T10-
CTPOEHUH IPapHUKOB.

- YMeHHe BBICKa3bIBaTh TMITOTE3LI I OOBICHEHHS HaOIrogae-
MBIX SIBJICHUM.

- YMeHHe npemiaratb MOJIEIHU SBICHUN.

- YKa3zaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.

- M3noxeHue OCHOBHBIX NOJIO)KEHUM COBPEMEHHOM HAy4YHOU
KapTUHBI MUpa.

- [IpuBeneHne mpuMepoB BIUSHUS OTKPHITHI B (U3HKE HA MPO-
IrPEeCC B TEXHHUKE U TEXHOJIOTUH MPOU3BOJICTBA.

- Ucnonb3oBanne HTepHeTa ais moucka nHGOpMaIuu.

AN

ASRNRN

AN

v

[IpakTrueckue 3aHATHS:
13 1. BBOHBIIM HHCTPYKTAX IO TEXHUKE O€30I1aCTHOCTH;

Penrenne 3amay Ha IOBTOpeHHE Oa3UCHOTO MaTepHUaa oc-
HOBHOI IIKOJIBI.

MeTo/1bl KOHTPOJISA:
KonTponbnas padora Nel JI03

becena (BOIpoCHO - OTBETHAs M 3BPUCTUYECKAs);
Pabora B rpynnax (rpynmoBoii onpoc);

Buneogparment 6e3 00bsicCHEHUH 1 MUCBMEHHO HU3J10-
KEHHbIE Pa3MBbIIJIEHUS 10 TOBOJlY YBUAEHHOIO C OIO-
poii Ha HOBBIE 3HAHUS;

VYrpaxkHeHus: (KOMMEHTHPOBOYHBIE), HAIIPUMEP 3aHUMa-
TenbHbIe 3a7auu . Ockapa;

NuauBuyanbHbINA TECT

«JIECTHHUIIA TOCTH)KEHUI»- pa3HOypOBHEBast paboTa B

rpyne;

BC/I: 3HaHHWE OCHOBHBIX ITOJIOKEHUN COBPEMEHHOU
Hay4YHOU KapTUHBI MUPA.

1. Mexanuka 26/13 u

Kunemaruka 8/4

- Hpe,Z[CTaBJ'ICHI/IC MCXAaHUYCCKOTO ABMXKCHUA TCJIa YPABHCHUSAMU
3aBUCUMOCTH KOOPpAHWHAT U npoexuneﬁ CKOpPOCTH OT BPEMCHHU.

I13 6 «OCcHOBBI KHHEMATHUKH,
[13 5. «/IBmkeHue 1Mo OKPY>KHOCTU € TIOCTOSTHHOM IO
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- Hpe,Z[CTaBJ'IeHI/IC MEXaHHUYCCKOI'O IBUXKCHUS TCJIa rpa(i)I/IKaMI/I
3aBUCUMOCTH KOOPpAHWHAT U HpOCKI_II/Ieﬁ CKOpPOCTH OT BPCMCHHU.

- OnpeseneHue KOOPAUHAT MPOIIGHHOTO MYTH, CKOPOCTH U
YCKOpEHUs TeJa 1o rpadukaM 3aBUCUMOCTH KOOPAWHAT U IPO-
eKLUN CKOPOCTH OT BPEMEHHU.

- [IpoBeneHre cpaBHUTEIBLHOIO aHAJIN3a PABHOMEPHOT'O U PaB-
HOIIEPEMEHHOTO JIBUKEHUM.

- Ykazanue UCIoIb30BaHU MOCTYIATCJIIbHOI'O U BpalllaTeJib-
HOI'O JIBUKCHUM B TEXHHUKE.

- [IpuoOpetenue onbiTa pabOTHI B TPYIIIE C BHITOTHEHUEM pa3-
JIUYHBIX COITUATBHBIX POJICH.

- Pa3paboTka BO3MOXKHOW CUCTEMBI AEUCTBUNA U KOHCTPYKIIUU
JUTSL DKCIIEPUMEHTAIBHOTO ONPEACIICHUS] KHHEMAaTUYECKUX BEIIU-
YHUH.

- [IpencraBnenue nHGopMaluu 0 BUAAX JIBUKEHUS B BHJIE Ta0-
JIMIBI

MOJ1YJIIO CKOPOCTBIO»

13 2. «[TocTtpoenue rpaduveckoii 3aBUCUMOCTHU PU
MOJICTTUPOBAHUU (PU3NICCKON 3a1aum»;

I13 6 «OcHOBBI KHHEMATHUKH;

I13 4. I'padpuaeckas 3a1aua ¢ 3TAIOHOM PEIICHUS;

I13 6 «OCHOBBI KUHEMATUKHN;

[13 3. «MccnenoBanue «KauyeCTBEHHBIX» XapaKTEPUCTHK
IPSIMOJIMHEHHOTIO PABHOYCKOPEHHOTO JBUKEHUS 0€3
HayalbHOM CKOPOCTHY;

[13 5. " JIBrm>keHrEe 10 OKPYKHOCTHU C IOCTOSIHHOM 10 MO-
JIYJIF0 CKOPOCTBIO"

BuneodparmenT 6e3 00bICHEHHI 1 MUCHMEHHO H3J10-
JKEHHBIC PA3MBIIUICHHUS 10 TIOBOY YBUIECHHOTO C OTI0-
poOii Ha HOBBIE 3HAHMUS;

ITposepka 13 (rpacduyeckas 3agada ¢ TAIOHOM pelile-
HUs).

v BCA:

1. 3HaHME OCHOBHBIX MOJIO)KEHNUI COBPEMEHHOM Hayd-
HOM KapTUHBI MHPA.

1.2 3akoHbI Me-
xa"Huku HeroTo-
Ha 8/4 u

- [IpumeHsTh 3aKOHBI (PU3UKHU B TIIATEIHHO OTOOPAHHBIX MPO-
CTEHIINX CUTyalUsIX, KOTJa CMBICII 9TUX 3aKOHOB KPUCTAJILHO
SCEH.

- VI3amepenune paboThl CUJT M N3BMEHEHNE KHHETUUECKON YHEPTUN

[13 7 Pemenue 3amau o teme: «Cuma, yCKOpeHue, Macca
II 3axoH HeroToHay,;

I13 8 Ypok B cTuxax: «PemieHue 3aiad no JMHAMHUKEY;
I13 9 Pemenue 3amau no teMe: «Cuna TSHKECTH, BEC
TeNna, HEBECOMOCTE)
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TCIa.

- 3mepenue paboThl CUIT M KI3MEHEHNE KUHETUYECKOW SHEPTUU
Tena.

- Bripaxkaemyto ¢hopMyIioit cBsizb MexAy GU3MUECKUMU BEIHYU-
HaMM «0TpabOTaTh « HA YCTHBIX KAYECTBEHHBIX 3aja4ax.

I13 10 Pewmenue 3anau no teme: «3aKOH BCEMUPHOTO TSI
TOTCHUS,

I13 11Pemrenne kauecTBEHHBIX 3a0a4 IO TEME «3aKOHBI
MexaHukd HerotoHay .
v' BHeayauTopHas caMmocTosiTenbHas pabora Ne8-12.

1.3 3akoHEbI
COXpaHEHHS B
mexannkel0/5

- [Ipumenenne 3aKkoHa COXpaHEHMsI UMITYJIbCA JJI BBIYUCICHUS
M3MEHEHUN CKOPOCTEH TeJl IIPHU UX B3aUMOJECUCTBUAX.

- 3mepenue paboThl CHIT M KI3MEHEHHE KHHETHYECKOW dSHEPTUU
Tena.

- Beruncnenue pa6OTBI CHJI ¥ N3MCHEHHS KHHETHISCKOM OHEP-
T'MHM TCJ1A.

- Beruncnenue noTeHIMaNbHOM SHEPTUU Te B TPABUTAIL[HIOHHOM
ToJe.

- OnpeneneHye NOTEHIMAIBLHON SHEPTUH YIPyro AeGopMu-
POBAHHOTIO TeJa O U3BECTHOM AeopMaliu U KECTKOCTH Tea.

- [Ipumenenue 3aKoHa COXpaHEHHSI MEXaHUYECKON YHEPTHH MTPU
pacuerax pe3yJbTaTOB B3aUMOJAECUCTBUN TN IPAaBUTALIMOHHBIMU
CHJIaMHU U CHJIaMU YIIPYTOCTH.

o JIP1.

[TpoBepka 3akoHA COXpaHEHHS UMITYJIbCA TIPU YIPYTOM
CTOJIKHOBEHUH IIIAPOB MO CTPOOOCKOITMYECKUM CHIMKAM.
o JI312

«Mitynbe. 3aKOH COXpaHEHUS UMITYIIbCaY;

o JI314

«M3ydenue 1o cTpoOOCKOMMYECKIM CHUMKAM 3aKOHa CO-
XpaHEHHsI SHEPTHUHU TIPH YIPYTOM CTOJIKHOBEHUH IIAPOBY;
e JI313

«[ToreHnuanbHast U KHHETUYECKAsI SHEPUSY,;

e TJI315
Perrenue 3amau mo teme: «3aKOH COXPAaHCHHS SHEPTUNY;

e JI316

AHanu3 KOHTpoJIs 1o TeMe «MexaHHuKa;

. 3aKOHBI COXpaHEeHUs B MexaHuke_TpeHaxep construc-
tor (koHCTpYyKTOp MO (HU3HKE);
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- Vka3zanue T'paHull IPUMCHHUMOCTHU 3aKOHOB MCXaHUKH.

- Ykazanue y4eOHBIX AUCLUUILUINH, IPU U3YYEeHUH KOTOPBIX UC-
MOJIb3YIOTCS 3aKOHBI COXPaHEHHUS

[IpopaboTaTh TEMBI:

1. Ilpasuna pacuema npouseooumenvrhocmu npoyecca 0y2o-
601l ceapKu, KoIhpuyuenm pacnnaenenus, nomepv u
HaANIaéKu.

2.Mexanuueckas paboma u mownocmo. KII/[ npocmuix mexa-
HU3MOB.

3.IIpocmoie mexanuzmol 6 COBPEMEHHOM ABMOMODUE :
HAKIOHHAA NJI0CKOCMb, 6UHM, PblUa2, OJ10K.

e KoHTtposbHas pabora No2 «MexaHuKay

Breaynuropnas camocrostensHas padora: Nel3-20 (cm meTo-
nuyeckue pekoMmenaanuu no BCII);
e MeTo/1bl KOHTPOJIS:

e KourposbHas padora No2 «MexaHuka

v' CBeTohop»-yCTHBIN (PPOHTAIBHEIH OIIPOC

V' JIuct KOHTPOJIst GOpMYJT;

v/ CpaBHH pelIeHHE ¢ 00Pa3IoM I10 aITOPUTMY
v' Tlposepka JI/3:

Pa3znen 2. «OcHOBBI MOJIEKYJISIPHON (PU3MKH U TepMoanHAMuUKm» 18/9

2.1 OcHOBEI
MKT. Uneainn-
HBII ra3. 6/3

- BeinonHeHue 3KcrepuMeHTOB, CITyKalluX st 000CHOBaHMS
MoJIeKyIsipHO-KuHeTnueckoi Teopun (MKT).

- Pemenue 3aga4 ¢ mpuMeHEHHEM OCHOBHOTO YPaBHEHUS
MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH I'a30B.

- OnpenenieHre MapaMeTpOB BEIIECTBA B ra3000pa3HOM COCTOSI-
HUM Ha OCHOBAHUH YPaBHEHUS COCTOSHHUSI UICAIbHOTO Ta3a.

- OnpeeneHye mapaMeTpoB BELIECTBA B Ta3000pa3HOM COCTOSI-
HUU ¥ IPOUCXOIALINX MTPOLECCOB 0 rpapuKaM 3aBUCHUMOCTH P
(T), V (T), p (V).

- DkcnepuMeHTaibHoe uccnenoanue 3apucumoctu p (T), V (T),

e JIP 2 « OnbITHOE MOATBEPKICHUE 3aKoHa boiiis-
Mapuotray;

e CP (1/30) ¢c kpuTEepHUIMHU OICHUBAHHUS;

e caMocCTOsITeNbHAs paboTa B TpyMHIax pa3HOro YpOBHS
00Y4YEHHOCTH C CaMOITPOBEPKOM MO ITAIOHY:
-[Tanuenko M.H. «3I'D. Pemenne pusnueckux 3agau
METOJIOM rpaduueckoro MmojaenaupoBanus» | u |l Bapuanr;
-Atamanckas M. C., [Tanuenko M.H. « Pemenue ¢puzu-
YECKUX 3a/1a4 METOJIOM TpapruecKoro MoIeTUuPOBAHUS»;

I13 17. Pemienue 3anau no teme: «3ompoueccsl B razax.»;

e JIP 2 « OnbITHOE MOATBEPKIEHUE 3aKOHA boiins-
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p (V).

- [IpencraBnenue B Buje rpaukoB H30XOPHOTO, H300apHOTO

Y U30TEPMUYECKOTO ITPOLIECCOB.

- Beruucienue cpeiHel KHHETUYECKOU SHEPTUH TEIIOBOTO
JBH>)KEHUS MOJIEKYJI 110 U3BECTHOM TEMIIEpaType BELIECTBA.

- BrIckaspIBaHHE THITOTE3 11 00BICHEHHUS HAOIIOIaeEMBIX SBJIE-
HUM.

- Yka3aHue rpaHul] IPUMEHUMOCTH MOJEIH «UI€ATbHBIN Ta3» 1
3akoHoB MKT

Mapuorray;

BHaeaynuTtopHas camocTosTenbHas padora:

Nel7 IpencraButh B BUAE Tpa@KOB H30TEPMUUECKUI MPOLIECC
Neol8IIpencraButh B Buje rpad)uKoB H300apHBIN TIpoLiece
Nel9 IpencraButh B BUAE Tpa@uKOB H30XOPHBIN TMPOIIECC

<

AN N N NN N Y N N N NN

Mertonabl KOHTPOJIA:

«CBetodop»-ycTHBII (PpOHTANBHBINA ONMPOC IO 6A30BBIM

¥ TBOPYECKUM BOIIPOCAM
Jluct xoHTpOISA hopMyIT;

CpaBHU pelIeHue ¢ 00pa3LoM 110 aAITOPUTMY
[TpoBepka J1/3;

WHauBUyanbHBINA TECT;

Omnpoc no nenoyke (peuieHue y3aaad y J0CKH);
[lagsuuii onpoc;

Tuxwuii onpoc;

B3aumMoomnpoc (1o 6a30BbIM JIHCTaM);
®Ou3nyecKkuil TUKTaHT;

Bb100pouHbIif KOHTPOIIB;

CamomnpoBepka (110 3TaJOHYy WU aJITOPUTMY);
JlaGopaTopHO-TIpaKTHUYECKUIi;

Bri6opounas nposepka /1/3;

2.2 OCHOBBI
TEPMOTUHAMUKH
4/2 4

- I3Mepenune koamvecTBa TEIIOTHI B IpOLieccax Teromnepe-
Jauu.

- Pacuet xonuyecTBa TEMIOTHI, HEOOXOIUMOTO ISl OCYIIECTB-
JIEHUS 33JJaHHOTO IIpolecca ¢ Teronepeaadei.

- Pacder usmeHeHus BHyTpeHHEH dHEpTUH Tel, pabOTHI U Tie-
PEIAHHOTO KOJIMYECTBA TEIJIOThI C UCIIOJIB30BaHUEM ITEPBOTO
3aKOHA TEPMOJUHAMUKH.

- Pacuer paboThl, COBEpIIIEHHOM Ta30M, 1O TpauKy 3aBUCHMO-
ctu p (V).

I13 18 Pemenue 3a1a4y Ha TeMy: «OCHOBHBIC TIOHSITHS W 3aKOHBI

TCPMOJUHAMUKN)),

KP Ne 3 «MonexynspHast pu3uka u TepMOJAUHAMUKAY.

I13 18 Pemenue 3amay Ha Temy: «OCHOBHBIE TIOHSITHS ¥ 3aKOHBI
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- Berancnenue paboThl raza, COBEpIICHHON IPU U3MEHEHUH CO-
CTOSIHUS 10 3aMKHYTOMY ITUKITY.

- Beruncnenue KITJI npu coBepiiennu razom paboTsl B IpoIiec-
cax U3MEHEHHUsI COCTOSIHUS 110 3aMKHYTOMY LIMKJTY. - O0b-
SICHEHHE PUHIUIIOB IVCTBUS TEIUIOBBIX MAIIIUH.

- JlemoHcTpauus poiau GU3UKHU B CO3JaHUH U COBEPUICHCTBO-
BAHUU TEIUIOBBIX JBUIATEIICH.

- 3noxeHue cyTu sKOJIOrMYECKUX Mpo0seM, 00yCIOBICHHBIX
paboToii TEIUIOBBIX JBUTATENCH U MIPEIJIOKEHHUE ITYTH UX pelie-
HUSL.

- YKa3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.

- YMeHHE BECTU JUAJIOT, BBICIYILINBATh MHEHUE OIIIOHEHTA,
Y4aCTBOBaTh B IMCKYCCHUH, OTKPBITO BBIPAXKATh U OTCTAUBATH
CBOIO TOUKY 3PEHHUSI.

- Ykazanue y4eOHbIX JUCHUIUIUH, IPU U3YYEHUH KOTOPBIX HC-
MOJIb3YIOT yueOHbINH MaTepuan «OCHOBBI TEPMOAMHAMKI

TEPMOJUHAMUKN»;
KP Ne 3 «MonekynsapHast pu3nka u TepMOIUHAMUKAY.

I13 19. Pemenue 3agau Ha Temy: «KIIJl TemioBeIX aBUraTencii»

° IloaroroBka JOK/Ia0B:
DKoJIoru4ecKue mpodIemMbl CO3/1aBaeMble Pa3IUYHBIMU BUIAMHU
TEIJIOBBIX MAIllUH.

° [ToaroroBka pedeparos:
-Pabota u Teriora kak (opMbl iepeavu S3HEPIuy;
- MI3MeHeHue arperaTHbIX COCTOSTHHI BEIIIeCTBA

° IToaroTroBka mpe3eHTAIHIN:
-ITpuHUMO KECTBHS TEMIOBON MaIllMHbI
-TermioBsle ABUraTEIN

e BneayauropHas camocTrosiTenbHas padora No25-27.
Ne27: IlpenmMy1ecTBo ABUraTesel JU3eIbHOI0 THIA OT KapOto-
PaTOPHOIO JBUTATENS

) Penerurop 1C;

[ToBTOpSsieM ¢ KOHTpPOIEM;
v' TIpakTHYeCKUEe 3aHATHS,

2.3 CgoiictBa
napoB 2/1

- 3mepeHune BIaKHOCTH BO3yXa

- Pacuer xonu4yecTBa TEIIIOTHI, HEOOXOAUMOTO Ul OCYILECTB-
JIEHUS Tpoliecca NEPEX0/1a BEIECTBA U3 OAHOIO arperaTHOro
COCTOSIHUSA B JIPYTO€.

-[Ipumenenue Qu3nMUecKux MOHATUN U 3aKOHOB B y4eOHOM Ma-
Tepuaine npopecCHOHATBLHOIO XapaKkTepa.

- Ucnonb3oBanue MHTepHeTa JuIsi moucka MHGOpMAIMKM O pas-
paboTKax U MPUMEHEHHUAX COBPEMEHHBIX TBEPJAbIX U aMOPPHBIX
MaTEepUaJIOB

JIP Ne3 M3mepeHue BIaXHOCTH BO3AyXa C IOMOIIBIO IICUXPO-
MeTpa.
I13 21 «CBoiicTBa ra3oB u )KMJIKOCTEM, NX B3aUMHBIE IIPEBPA-
LICHUSI.
KP Ne 3 «MonekynsapHast pu3nka U TepMOTUHAMUKAY.
MeToabl KOHTPOJIA:
cMm 2.5
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2.4CsoiicTBa
JKUIKocTeir 3/2

-IlpuBeneHre MPUMEPOB KANWJUIPHBIX SBICHUH B OBITY, TpH-
poze, TEXHUKE.

- Pacuer xonmuecTBa TEIIIOTHI, HEOOXOAUMOTO Ul OCYILECTB-
JIeHUs IIpoliecca Iepexo1a BEeIecTBa U3 OJHOI0 arperaTHoro
COCTOSIHMS B IPYTO€.

-IIpumenenue GU3NUECKUX MOHATUN U 3aKOHOB B yUeOHOM Ma-
Tepuaie npopeccCuOHAIBLHOIO XapaKkTepa.

- Ucnons3oBanue MHTEpHETA U1 TIoMcka WH(OpMAIIUK O pas-
paboTKax M NPUMEHEHUAX COBPEMEHHBIX TBEPABIX M aMOpP(HBIX
MaTepHaoB.

I13 21 «CBoiicTBa ra3oB U *UIKOCTEH, NX B3aUMHBIE IIPEBpa-
LICHUS».
KP Ne 3 «MonekynsapHast puznka u TepMOIUHAMUKAY.
BHeaynutopHas camocTosiTenbHas paboTa:
Ne29 Kanunnsipable siBICHUS B OBITY, IPUPOJIE, TEXHUKE;
MeTobl KOHTPOJIA:
cM 2.5

2.5 CsoiicTBa
TBepabIX Tea 3/1

- DKCIIEpUMEHTAJILHOE UCCIICIOBAHKE TETIOBLIX CBOMCTB Bellle-
CTBa.

-HccnenoBanre MEXaHUYECKUX CBOMCTB TBEP/IBIX TEIL.

- Pacuet xonuyecTBa TEMIOTHI, HEOOXOUMOTO ISl OCYIIECTB-
JIEHUs IIpoliecca Iepexo/1a BEIEeCcTBa U3 OJHOI0 arperaTHoro
COCTOSIHMS B APYTOE.

-Ucnonp3oBanue MHTEpHETA 7151 TOMCKA MHPOPMAIUH O pa3pa-
00TKax U TMPUMEHEHUSX COBPEMEHHBIX TBEPABIX M aMOP(HBIX
MaTepHuaioB

KP Ne 3 «MomnekynsapHast pu3nka v TepMOTUHAMUKAY.

CamocrosrenbHas padota (BCP31) «Ctpoenue u cBoicTBa
TBEPJIBIX TEI»

BupryanpHas maboparopHas padoTa o teme: «IKCIepuMeH-
TaJIbHOE MCCIICIOBAHKE TEIIOBBIX CBOMCTB BEIIECTBAY
http://barsic.spbu.ru/www/lab_dhtml/ dbhnefkmy

BHeayauTopHas caMOCTOSTSIbHAS pa60Ta:

Ne32Bupryanwsnas nabopaTopHas padoTa 1o Teme: «IKCIepu-
MEHTAJILHOE MCCIIEI0BAHNE TEIIOBBIX CBOMCTB BEIIIECTBAY

Ne31 [pumenenue npodUIbHBIX MaTepHUaIoOB AJIs 0OecreyeHus
MPOYHOCTH aBTOMOOMIIS;
MeToabl KOHTPOJISL:
v BugeodparMeHT Kak CO3JlaHW€e aKTHBHOM MO3HOBA-
TEJIBHOM cpeibl A1l PPOHTATBHOTO OMpoca o 6a30-
BBIM BOTIPOCAM;
v VipaxHeHUs ¢ KOMMEHTAPHSIMI;
v BuzneopparmeHt 63 00bACHEHHUI M ITMCHMEHHO W3-
JIO’KEHHBIE Pa3MBIIIJICHNS IO TOBOAY YBUAEHHOTO C
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ZIOKHaZ!HZ

-Mcapenue u KOHJCHCAIIHSL.

-Ceonicmea 2az06: 00abWAA CHCUMACMOCHD ,3A6UCUMOCHLD
oasnieHusn u od6vema 2aza om memnepamypol

-HachleHHbli map U ero CBOMCTBa.

-B3aumooeiicmeue pacnnagiennozo memanna c 2a3amu.
-IleperpeTslii map M €ro UCMOJIb30BAaHUE B TEXHUKE.

-Cuna noeepxXHoCnHO20 HAMANHCEHU, 0eliICIEYIOU{as nPU ne-
PeHOce PACNIA6/IEHHO20 MeMALd.

-Onpeodenenue 61axcHocmu 6030yxa 6 NPOU3600CMEEHHOM
nomeweHuu

-B3aumooeiicmeue pacniaeieHHozo Memanna ¢ 2azamu.
-Cula no6epxXHOCMHO20 HAMANCEH U, OelICMEYIOULAA NPU ne-
PeHoce paAcnilaeieHHO20 Memaiia

-Ilonamue o oonycmumom ycunuu 6 c6apHoM cOeOUHeHUU. -
Memannozpaghuueckoe ucciedosanue c6apHvlx Ui608.

- /le¢popmayuu npu ceapke. Ilpuyunot ux 603HUKHOBEHUA. -----
-/lechopmanuu u Hanpaxrcenus npu ceapke C6APHLIX U MABPO-
8bIX COCOUHECHUIL.

-/lechopmavyuu u nanpasxcenus npu ceapke cmaJeil, Uy2yna u
UBEMHBIX MEMAN06.

Ceapounvie depopmayuu, nanpaxcenus u memoovt 6opvovI C
Humu.

-TennoBoe pacuimpeHne TBEPAbIX Tell U )KUIKOCTEH
-IlnaBnenne u kpuctamnuzanus. Kpucmannuzayus memanna
uiea npu ceapke.

-CBo¥iCTBa KUJKOCTH: IOBEPXHOCTHOE HATSIKEHUE, BSI3KOCTD,
TETUIOMPOBOAHOCTb.

-OCOOCHHOCTH TEIIOBOTO PACIIUPEHHSI BOJIBI.

OINOPOI HAa HOBBIE 3HAHUSL.

becena (BompocHO- OTBETHAS U HBPUCTUYECKAS);

Pabora B rpynmax ( H-p, 3aHUMaTEIbHbBIC 3aa91

I'puropust Ockapa). Mo3roBoii mrypm;

v" Ompoc 110 1enoyYKe- CHCTEMA JIOTHYECKHUX BOIPOCOB K
oOyJaromumMmcs, mocjiae pa3oopaHHON y JOCKH 3a/a-
an);

v BbIOOpOYHBIN KOHTPOJIb (IIEPECUNTATH CIAHHBIE pa-
00THI);

v TpeHUPOBOYHBINH KOHTPOJIb- OTMETKH B JKYPHAI HYT

IO JKEJIAaHUIO YIYCHUKOB;

Tuxuii onpoc (MHAUBUAYAIBHO);

[{apsmuii onpoc (0OTBEYAIOT COCEY M TOT OIICHUBA-

er);

v WneanbHbli onpoc (camu ce0st OLEHUBAIOT).

AN

AN

3. Dunekrpoaunamuka 39/20

3.1 DnekTtpo-
CTaTHYeCKOe

- Berunciienue cui B3aMMOICHCTBHS TOUCUHBIX dJICKTPUICCKUX
3apsiIOB.

[13 21Pemenne kauecTBEHHBIX BOIIPOCOB U 33]1a4 MO 3JIEKTPO-
CTaTHKE,;
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rosie 8/4 4

- Berunucnenue HAITPAKCHHOCTHU 3JICKTPUYICCKOT'O IOJII OAHOTO U
HECKOJIBKHUX TOYCUYHBIX JJICKTPUUCCKUX 3apsa0B.

-Brruncnenue noreHana SJICKTPHUYCCKOTIO I10JIs1 OAHOT'O U HE-
CKOJIbKHX TOYCUYHBIX JJICKTPUUCCKUX 3aPATO0B.

- I/I3MepeHHe PAa3HOCTH NOTCHIHUAJIOB.

- I3Mepenue sHeprun 3J1eKTPUYECKOT0 N0JI 3apPsSKEHHOTO KOH-
JeHCaTopa.

-BpI4nciieHre SHEPTUH dJIEKTPUYECKOTO OJIS 3aPSKEHHOTO
KOHJIEHCATOopa.

-Pa3paboTka miaHa 1 BO3MOXHOU CXeMbI AEUCTBUN IKCIIEPU-
MEHTAJIBHOT'O ONPEAEIIEHUS 3JIEKTPOEMKOCTH KOHIEHCATOpa U
JUAJIEKTPUYECKON MPOHUIIAEMOCTH BELIECTBA.

- HpOBCI{GHI/IC CpPaBHUTCIBHOI'O aHAJIM3a I'PaBUTAlIUOHHOT'O U
QJICKTPOCTATHYCCKOI'O ojeu

13 22 Pemenue 3agau o Teme «Dnekrpuyeckoe nojie. Hamps-
’KEHHOCTb Y,

I13 23 Pemenue 3agau o teme: «llorennman »1 mons. PasHocTh
noTeHIManoB. CBA3b MEXKIY HAMPSKEHHOCTHIO U PA3HOCTHIO T10-
TEHI[UAJIOBY,

13 24 Pemenue 3amau :«CoequHeHNE KOHIEHCATOPOB B Oara-
pero. DHeprus 3apsHKEeHHOTO KOHIEHCATOpay;

I[1/3 25 AHanu3 KOHTPOJIA MO TeMe: DIEKTPOCTATHUECKOE TOJIe»;

e BueaynurtopHas camocrosTenbHas pabota Ne33-40:
No33IIpoBeneHne cpaBHUTEIBLHOTO aHAIM3a IPABUTAIIMOHHOTO U
ANEKTPOCTATHYECKOTO MOJIEH.

Metoabl KOHTPOJIA:

v BujgeodparMenT, Kak CO31aHHE aKTUBHOU IMO3HOBATEb-
HOM cpenbl 175 GPOHTAIBHOTO OIpoca Mo 6a30BBIM BO-
npocawm;

VYnpaxHeHus: (KOMMEHTUPOBOYHbIE);

Pemenne kauecTBEHHBIX 3a7a4

CpaBHH pelIeHne ¢ 00pa3oM MO AITOPUTMY

UXHUH onpoc (MHAUBUAYaATbHbBIN);
JIuct xoHTpOIS hopmy;
B3anmoonpoc mo 6a30BbIM JTUCTaM;
[{agsmmi onpoc;
CpaBHu CcBOE pellieHue ¢ 00pa3oM:
DnektpoctaTuyeckoe nojue. Tpenaxkep constructor;
Br160pouHbIi KOHTPOIIb (IEPECYUTATH CAaHHbIE pabo-
TBI);
TpeHrpOBOYHBIN KOHTPOJIb- OTMETKH B JKYPHAI UAYT 10
JKEJIAHNUIO YYEHUKOB;

AN N N N N N A

<
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v DU3HYECKUI TUKTAHT.
NuauBuyanbHbIN TECT |
«CBetodop»-yCTHBIN (PPOHTATBHBIN OMPOC MO Oa30BLIM
Y TBOPYECKUM BOIPOCAM IIPU TTOMOIIY CUTHAJIBHBIX Kap-
TOYEK KPACHOTO M 3€JIEHOTO IIBETa I 00paTHOU CBSI3H, C
BBISIBIICHEM MTPUYMHBI Pa3HOTIIACHH;
JlaboparopHas paboTa;

AN

3.2 3akoHBbI 110C
TOSIHHOT'O TOKa

13/7 4

- VI3Mepenune MOIIHOCTH 3JIEKTPUYECKOro Toka. M3mepenue
3/1C u BHYTPEHHETO COMPOTUBJICHHS HCTOUHHKA TOKA.

- BeinmonHenne pacueToB CUIIbI TOKA U HANPSHKEHUH HA ydacTKax
ANEKTPUUYECKUX LICTICH.

- OOBsICHEHHE HA MIPUMEPE IEKTPUUECKON

uenu ¢ 1Byms ucrounukamu Toka (3/1C), B kakoM ciydae Hc-
TOYHHUK 3JICKTPHUECKOM SHEPTUr paboTaeT B peKUME TeHEPaTo-
pa, a B KAKOM — B PEKHUME OTPEOUTES.

- OnpesienieHNe TeMIepaTypbl HUTH HaKaJIMBaHUSI.

4

V' TlpakTHYecKUe 3aHATHS.

v JlaGopaTopHbie padoThI:
Ne5 «M3yuenue 3akona OMa 715 y4acTKa Lenny;
Ne6 «.IIpoBepka 3aKOHOB [1OCIJIEJOBATEIBLHOTO COEAUHEHNUS IIPO-
BOJIHUKOBY;
Ne7.« IIpoBepka 3aKOHOB ITAPAUIEIBHOIO COEAMHEHUS IIPOBOI-
HUKOB ;
Ne8. "N3yuenue 3akona Oma J1J1st TOJTHOU LIeTnn' .
Ne9 «M3mMepeHne MOIHOCTH ¥ BHYTPEHHETO COITPOTUBIICHUS
JaMIIbD».

v
13 26 Tpanchopmarus cxembl MapauIeTLHOTO COSANHEHUS, CO-
CTOSIIETO U3 2 3IIEMEHTOB;
I13 27 Tpancdopmariyisi cXxeMbl MapajijIeIbHOTO COEUHEHMS], CO-
CTOSIIETO U3 3 IIEMEHTOB;
13 28 Pacmmpenue npeenoB u3MEpeHusi BOJIbTMETPA U aM-
nepMeTpa ;
I13 29 Pemrenne 3amau o teMe: « 3axoH OMa IUIs TOJIHOM LEMN)

v’ Ousudeckuit JUKTAHT: 3aKOHBI TOCTOSHHOT'O TOKAY

v BHeayauropHas camocrosTenbHas pabora Ned1-48:
No4 1. «DkcnepuMeHTAIbHOE HMCCIEA0BAaHUE TEIIOBBIX CBOMCTB
BEIIECTBAY;

Ned42 BupryanbHas nabopatopHas paboTa 1o Teme:
«Onpedenenue 3apsaoa 31eKmMpoHa»
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-I/I3MepeHI/IC OJICKTPHUYCCKOro 3apsaa 3JICKTpOHaA.
- Cuarue BOHBTaMHepHOﬁ XApaKTCPUCTUKU TUOOA.

-HpOBe,Z[eHI/Ie CpPaBHHUTCJIBHOI'O aHaJIM3a IMOJIYIIPOBOAHHUKOBBIX
ANOO0B U TPUOIAOB.

- Ucnonp3oBanne MHTEpHETA AT TOMCKA HH(POPMAIIHH O TIep-
CHEKTHBAaX Pa3BUTUS MOJIYIIPOBOJHUKOBOU TEXHUKH.
- YCTaHOBKA MPUYMHHO-CIIEICTBEHHBIX CBA3EH

http://barsic.spbu.ru/www/lab_dhtml/ dbhnefkmy ;

Ne43 IlpencraButh B BUi€ TaOIUIBI CPABHUTEIBHBIM aHAIN3
HOJIyIIPOBOJTHUKOBOI'O AM0/1a U TPHOAA.

MeTobl KOHTPOJIS:

Konrtponbnas pabota No5 «DnexkTpoauHaMuKa;

Tuxuii onpoc (MHAMBUAYAJIbHBII);

JIuct xoHTpOIS hopMy;

B3anmoonpoc no 6a30BbIM JTUCTaM;

[laasumit onpoc;

CpaBHu CBOE pelleHue ¢ 00pa3loM:

--ITaruenko M.H. «3I'D. Pemenune ¢pusndeckux 3aaaq

MeTo0M rpaduueckoro moaenupoanus» | u |l Bapuant;

-Aramanckas M. C., [lanuenko M.H. « Pemenue ¢puzu-

YEeCKHX 33/1a4 METOJIOM TpaQrueCKOro MOJCIUPOBAHU;

v' 3aKOHBI MOCTOSIHHOTO TOKa_TpeHaxep
constructor;usauBHUyaJIbHBIA U IPYIIIIOBOM KOHTPOJIb;

v" BbIOOpOUHBI KOHTPOJIb;

®Ou3nyecKkuil TUKTaHT;

e (CaMOKOHTpOJIb -BUPTYaJIbHbIE JIAOOpATOPHBIE PAOOTHI MO
¢uzukel
http://barsic.spbu.ru/www/lab_dhtml/dbhnefkmy ;

e Pacrno3HaTh TUIl COETMHEHUS 3JIEMEHTOB LN (CPAaBHUTh
C 3TAJJOHOM B KOHCIIEKTE)

3.3 Dnektpuye-
CKHM TOK B pa3-
HBIX cpenax 4/2

-O0BbsICHEHUE TPUPOJIBI HEKTPUUECKOT0 TOKA B MeTaJIaxX, HJeK-
TPOJINTAX, T'a3aX, BAKYYME U MTOIYIPOBOIHUKAX;

- [IpuMmeHeHue 37eKTpoIn3a B TEXHUKE;

-HpOBe,HeHI/Ie CPaBHHUTCIBHOI'O aHaJIn3a HECAMOCTOATCIIBHOTO U
CaMOCTOATCIIBHOI'OI'a30BbIX pa3psAa0B.

13 30 «Onexrponus. Tect Nedy,
I13 31 «Onexrpuueckuit Tok B Bakyyme.luoma. Tect Ne5y;
v' TI3 32 "DnekTpuuecKHii TOK B pasHbIX cpefiax. (KOH
TpOJib)".
1/64- Tect aneKTpUYECKUI TOK B MOITYIPOBOTHUKAX.
BCA;

-O0BsicHEHHE MPUPOABI SJICKTPUICCKOI'0 TOKa B METaJJIaX, 3JICK-
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TPOJIUTAX, I'a3aX, BAKYYME U IOJYIIPOBOIHHUKAX;

- [IpumeHeHne 2NEeKTpoNIn3a B TEXHUKE;

-IIpoBeneHME CPABHUTEIBLHOIO aHAIN3a HECAMOCTOATEIBLHOIO U
CaMOCTOSATEJIBHOIOTra30BbIX Pa3psIi0B.

3.4 MaragutHoe
roJie 6/3 ua

- I/I3MepeHHe HHAYKOUHW MAarHUTHOI'O IT0JIA.

- Beruucnenue cuil, JeUCTBYIOINUX HA MPOBOJIHUK C TOKOM B
MarHuTHOM II0JI€.

- Beruucienue cuii, IeUCTBYIOIINUX HA SJIEKTPUUECKUM 3apsl,
JBUKYIIHMICS B MArHUTHOM I10JI€.

- Beruucienue sHepru MarHUTHOTO TOJIS

I13 33 «Onpenenenne HaNpaBICHUsI BEKTOPA MAarHUTHOW HH-
JIYKIAWA TI0JISI, CO3/1aBa€MOT0 HECKOJIBKUMHU MPOBOTHUKAMIU)

I13 34, 35 Pemenue 3anau no reme: « Cuina Amnepa»

I13 37,38 Pemenue 3anay no teme: «Cuna Jlopenua»

I13 36 3anaua [Tanuenko M.B. ¢ 3TalOHOM pellIeHUs 110 TEME:
«MarnuTtHoe 1oJie» (4acTHasi METOAMKA)

[13 42 «OHeprus MAarHUTHOTO MOJIS

[13 43 Pemenue 3ana4 no teMe «MarHuTHOE TOJIEY

13 44 Ananu3 KOHTpOJIS 110 TeMe : «MarHuTHoe NoJIe U AJEK-
TPOMarHUTHAsT MHITYKIIHS

3.5 Dnexrpoar-
HUTHAs UHAYK-

s (8/4)

- I3mepenue nHAYKIIMA MAarHUTHOTO TTOJIS.

- UccnenoBanue sIBICHUM 3JIEKTPOMAarHUTHOW MHAYKIMHU, CAMO-
WHIYKIUH.

- OOBsicHeHHE IPUHITUIA JEHCTBUS SIEKTPOIBUTATEIS.

- OObsAcCHEeHNEe MPUHIUIA AEWCTBUS TeHepaToOpa MIEKTPHUUECKOTO
TOKa U 3JIEKTPOU3MEPUTENBHBIX TPHOOPOB.

-OO0BsicHeHUE IPUHIUIIA IEHCTBUS Macc-ClieKTporpada, ycKo-
puTenei 3apsKEHHBIX YaCTHLI.

I13 39,40 «Onpenenenne HanpaBaeHUs MHIYKIIMOHHOTO TOKA.
[TpaBuno Jlenma»

I13 41 «CamouHyKIUs)

JIP 10 UzyueHue saBieHus 3/M UHAYKIIUU

I13 44 AHanu3 KOHTPOJIA 10 TeMe : «MarHuTHOE MOoJe U AJIeK-
TPOMAarHUTHAsE UHIYKIWSD

e BreaymutopHas camocrosaTelbHag padbora Ne51-59:

Ne56. OObsicHeHNe TpUHIUTIA IEHCTBUS dJIEKTPOIBUTATENS
Ne57. O6bsicHeHHEe PUHIUIIA ASHCTBUS TreHepaTopa deKTpUYe-
CKOTO TOKa

Ne59. OObsicHeHwe mpuHLMIA JEHCTBUS Macc-crnekTporpada,
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- OObsACHEHHE POJIM MAarHUTHOTO MO 3eMJIH B KH3HH pacTe-
HUMH, KUBOTHBIX, YEJIOBEKA.

- [IpuBeaenue mpuMepoB MPAKTUYECKOTO MPUMEHEHUS H3y4YeH-
HBIX SIBJICHHH, 3aKOHOB, PUOOPOB, YCTPOMCTB.

-IIpoBeeHNE CPABHUTEIBHOTO aHAJIM3a CBOMCTB AJIEKTPOCTATH-
YEeCKOr0, MAarHUTHOTO ¥ BUXPEBOTO JIEKTPUUECKUX MOJCH.

- OOBsicHEHHE Ha TPUMEPE MAarHUTHBIX SBJICHUIA, ToueMy pusu-
KY MOYKHO pacCMaTpuBaTh KaK METAIUCLUILIUHY

YCKOPUTEJIEH 3apsKEHHBIX YaCTHLI.

No51. TlpuBenenne npuMEpPOB MPAKTUYECKOTO IPUMEHEHUS U3Y-
YEHHBIX SIBJICHUI,3aKOHOB, YCTPOMCTB.

No52. Aunpe Mapu Amriep - OCHOBOIIOJIOXKHUK JIEKTPOAMHAMU-
KU

53. Jarckuii ¢pusuk X. Dpcren oOpaTii BHUMaHUE HA TO, YTO
CTpeJKa KoMIaca pacrojaraercs napauieabHO MPOBOAHUKY KO-
Ir7la TOKa HeT. 3apucyire, Kak BeJleT cedst CTpesKa B IPUCYT-
CTBUU TOKa

MeToabl KOHTPOJIS:

CpaBHu CcBOE pelleHue ¢ 00pa3oM:

CpaBHH pelieHre ¢ 00pa3oM IO AITOPUTMY;
peuieHne Ka4eCTBEHHbIX 3a/1a4 ;

BuneogparmeHT kak co3gaHue akTUBHOM 1MO3HOBATENb-

HOM cpebl 17151 PPOHTAIIBHOTO OIpoca o 0a30BbIM BO-

pocam;

B3aumornposepka (ImpoBepsieT cocesl 1o napTe, CONoCTaB-

JISISL C ATAJIOHOM);

®Ou3nyecKkuil TUKTaHT;

3anonHu TabauIy (MHAMBUyaldbHAs U IPyIIOBas pabo-

Ta) ;

JIuct xoHTpOIS hopMy;

TpeHrpOBOYHBIN KOHTPOJIb- OTMETKH B JKYPHAI UAYT IO

JKEJIaHUIO YYCHUKOB;

MaruutHoe nosie._TpeHaxep constructor;

ITpoBepka J1/3, pa3perieHue 3aMKCUPOBAHHBIX 3aTPY/I-

HEHMUIA.

V' JIeMOHCTPAI[MOHHBII SKCIIEPUMEHT, C AaibHEHIIel mpo-
BEPKOIl COBIaZieHHsI MaTeMaTH4eCKO! (hOpMYIIbI C MpaK-
TUYECKHUM BBIBOJIOM. (paboTa (pOHTAIBHO UIIH B IPYTI-
nax);

v Tuxuii orpoc (MHAUBUAYAIIbHBIN);

AN NI NN

AN N N N

AN
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Paznen 4 «Konedanus v BoaHbl» 13/6

4.1 Mexannue-
CKHE KOJIEOaHUs
4/2 4y

- UccnenoBanue 3aBUCMMOCTH IIepHoOJa KOJIeOaHUH MaTeMaTH-
YEeCKOI'0 MasgATHUKA OT €ro JUIMHBI, MACChl U aMIUIMTY bl KosieOa-
HHUI.

- MccnenoBanue 3aBUCHMOCTH IepHoJa KonebaHui rpy3a Ha
IMPYXHUHC OT €0 MACChI U JKCCTKOCTHU ITPYKUHBI.

- Brluucnenue nepruosa KojnedbaHuii MaTeMaTH4eCKOro MasTHU-
Ka I10 U3BCCTHOMY 3HAUCHUIO €0 AJIMHBI.

- Brluucnenue nepuona kojaedaHuil rpysa Ha Opy>KUHE 110
HU3BCCTHLIM 3HAYCHUAM €0 MACChl U )KECTKOCTHU IPYKUHBI.

- BoipaboTka HaBBIKOB BOCIPUHUMATh, aHAJIU3UPOBATh, IIepepa-
0aThIBaTh M MPEIBSIBIATH HHPOPMAIIUIO B COOTBETCTBHH C T10-
CTaBJICHHBIMHU 3a/lauaMHu.

- [IpuBenenue npumMepoB aBTOKOJIE0ATEIbHBIX MEXaHUUECKUX
CHCTEM.

- IlpoBenenue knaccuduranmy koaedanui

JIP 11 «OnpeneneHre 3aBUCHMOCTH TIEpH0/Ia KOIeOaHUI HUTSI-
HOTO MAasiTHUKA OT JTMHBI HUTHY;

JIP 12. «MccnenoBanue 3aBUCUMOCTH TIEpHOJia KoJIeOaHuil rpysa
Ha MPY>KUHE OT €r0 MacChl U JKECTKOCTHU MPY>KUHBD».

I13 45Pemenue 3anau «lIpeBpaienne s3HEprur Ipu MeXaHuye-
CKHX KOJICOAHMIX;
I13 46 Pemenue 3amau 1o teme: «I"apMOHMYECKUE KOICOAHH».

e BCJ:

60. [IpuBeneHrue MpUMEpPOB aBTOKOJICOATEIHbHBIX MEXaHH Y€CKUX
CHUCTEM;
61.I1poBenenue kinaccupUKaIMU KOJICOAHHIH;
62.3amaua:
Kak OynyT uaTu 4ackl ¢ CEKyHIHBIM MasTHUKOM, yCTa-
HOBJICHHBIM B POCTOBe, Ha 1oroce W Ha dKBarope?
63. OT 4ero 3aBUCHT IEepUO KOJICOAHUN MasSTHHKA?

[ToaroToBKka HOKJIaI0B,3cce, pedeparos:

-Konebamenvnoe osuicenue 31eKkmpooa npu ceapke.
-Pe3onanc. Buopayusn, yuém u o6opvoa c neii. banancupoexa,
npomuegogechl.

Brinyx/1eHHBIEC KOJIeOaHus1, PE30HAHC.

4.2 Yupyrue
BOJIHEI 2/1 4

W3mepenue IMHBI 3BYKOBOM BOJIHBI IO pe3yJbTaTaM Halmroe-
HUI HHTep(hEepEeHIUH 3BYKOBBIX BOJIH.

- HaGmonenue u o0bsicHeHHe ABIEHUN HHTEp(EPEHIINU U TH-
(bpakuuyu MeXaHUYECKUX BOJIH.

[IpencraBnenue obGnacTeit MpUMEHEHUS YIbTPa3ByKa U MEPCIICK-
THUBBI €r0 MCIIOJIb30BAaHMS B PA3IMYHBIX 00JIACTSIX HAYKHU, TEXHH-
KW, B MEJUIINHE.

- U3noxeHue CyTH 9KOJIOTHYeCcKUX Mpo0sieM, CBsI3aHHbBIX C BO3-

I13 1 «M3mepeHue IIMHBI 3BYKOBOM BOJHBI IO pe3yJbTaTam
Ha0J0/1eHUI UHTep(EPEHIINN 3BYKOBBIX BOJIHY;

13 2 Penrenune 3a1a4 1o TeMe: «3BYKOBBIC BOJHBIY;

e BHeayauTopHas caMOCTOSTSIbHAS pa60Ta:

Ne64. Mexanuyeckue BoiHBI. [IpoOrmembl BO3JecCTBUS 3BYKO-
BBIX BOJIH Ha OPTaHU3M YeJIOBEeKa

Ne65. Habmonenue siBineHnit uHTeppepeHunu U audpakuuu mMe-
XaHW4ecKux BouH http://www.spin.nw.ru/
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l[GfICTBI/IeM 3BYKOBBIX BOJIH Ha OpraHu3M 4CJIOBCKaA.

«®Pu3uKa: MOJEIb, IKCIIEPUMEHT pPeaabHOCTh» CaHKT-
[TeTepOyprckoro rocyapCcTBEHHOTO Y HUBEPCUTETA

4.3 Dnektpo-
MarHUTHBIE
KoJiebanus 2/1 4

- HaGmonenue ocuuiiorpaMM rapMOHUYECKUX KOJIEOaHUI CH-
JIbl TOKA B LICTIH.

- I3mMepenue 31eKTpoeMKOCTH KOHIeHcaTopa. M3Mepenne nH-
TYKTHBHOCTB KaTYIIKH.

- HccnenoBanue sIBICHUS 3JIEKTPUUYECKOTO PE30HAHCa B MOCIe-
JIOBATEJIbHOM LEIIH.

- [IpoBenenue ananoruu Mexy GU3NIeCKUMH BEIMYMHAMH,
XapaKTEPU3YIOINMU MEXaHUYECKYIO U 3JIEKTPOMArHUTHYIO KO-
nebareabHbIe CUCTEMBI.

- Pacuer 3HaueHuUid CHIIBI TOKA U HAIIPSKEHUS HA DJIEMEHTaXx 1e-
1 [IEPEMEHHOT0 TOKA.

- VccnenoBanue npuHIuMma AeicTBUs Tpanchopmaropa. -
WccnepnoBanue npuHIMIA IEUCTBUS T€HEPATOPA IEPEMEHHOIO
TOKa.

- Ucnonb3oBanne UHTepHeTa A orcka HHPOPMAIIMH O CO-
BPEMEHHBIX CTI0Cc00ax mepeaavn dJIEKTPOIHEPTUH.

e JleMoHCTpamus: HAOIIOACHUE OCIUIIIIOTPAMM TapMOHH-
YECKHUX KOJICOAHUH CHIIBI TOKA B IICITH.

e BxeaynuropHas caMocTOsATeIbHAS padoTa:
Ne66.Bupryanbnast maboparopnas pabora mo teme:  M3mepe-
HUE AJICKTPOEMKOCTH KOHIeHcaTopa. M3MepeHne nHIyKTHB-
HOCTb KaTyliku ://barsic.spbu.ru/www/lab_dhtml/ dbhnefkmy

e No67.BupryansHas nabopatopHas pabora o teme: Mc-

CJICTOBaHUE SIBJIICHUS MJICKTPUICCKOTO pEe30HAHCA B I10-
cliegoBaTelIbHOM 11enu. ://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy
Ne68.3anecTu B TaONHIly aHATIOTUIO MEXAY (PU3UUECKUMU BEITH-
YHHAMH, XapaKTePU3YIOIIMMHA MEXaHHYECKYIO U 3JIEKTpOMar-
HUTHYIO KOJiebaTeIbHbIe CUCTEMBI.

I13 1 «Tpancdopmatopy ;

IToaroToBka J0KIa/10B, 3cce, pedeparos:

- CBOOOTHBIE DJIEKTPOMArHUTHBIE KOJIEOaHNs;

- [IpeBpaiieHre sHEPrun B K0J1eOaTEIbHOM KOHTYPE;
-3aTyxarouye 3J1eKTpOMarHuTHbIE KOJIeOaHus;

- 'eneparop He3aTyXaroUIMX 3JIEKTPOMArHUTHBIX KoJeOaHMii;

- BolHyXI€HHBIE 2JIEKTpUYECKHE KOJIeOaHNUs;

-Ilepemennslii TOK. ['eHEpaTOp EPEMEHHOIO TOKA;
-EMKOCTHOE ¥ HHIYKTHUBHOE COITPOTHUBIICHUS IIEPEMEHHOTO TO-
Ka;

-3akoH OMa 14 3JIEKTPUYECKON LIEMH TEPEMEHHOT0 TOKA.

- [lepemenHsli TOK;

- ['enepaTop nepemMeHHOro ToKa;

-EMKOCTHO€ ¥ HHIYKTUBHOE COIIPOTHUBIICHUS IIEPEMEHHOIO TO-
Ka;
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-3akoH Oma Jy1sl 3JIEKTPUUECKOH LIeTIH IEPEMEHHOT0 TOKA.
[ToAroToBKa NpE3eHTALMA!

-Tpancgopmaropsr;

-[Tosyuenue, nepenaya u pacupeeseHle JEKTPOIHEPTUH.
PaboTa Mo MHAMBHTyaTbHBIM ITPOEKTaM.

4.4 Dnektpo-
MarHUTHBIE
BOJIHEI 5/2 4

- Ocy1ecTBieHre paauorepeaadyu U paauonpruema.

- HccnenoBanue CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
MOOUITBEHOTO Tele(oHa.

- Pa3BuTHE IGHHOCTHOT'O OTHOIICHUS K U3y4aeMbIM Ha YPOKax
(1)I/I3I/IKI/I O6’b€KTaM 1 OCBAMBACMbIM BUJIaM ACATCIbHOCTH.

- OObsiCHEeHHE MPUHIMITUATIBLHOTO Pa3INyus MPUPOIBI YIPYTHX
158 BJIGKTpOMaFHI/ITHI)IX BOJIH.

- U3noxkeHue CyTu 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX C
BHGKTpOMaFHI/ITHBIMI/I KOHe6aHI/I$IMI/I 1 BOJIHAMMU.

- OOBSCHEHHE POJTH JICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HCcIIenoBaHusIX BeelneHHoI.

I13 5 AHanu3 KOHTPOJIS IO TeMe: « DJIEKTPOMArHUTHBIC KOJie-
Oanus ¥ BOIHBD DU3NYECKUN JUKTAHT
KP 7. « DnexTpoMarauTHble KoJeOaHUs U BOJHBD)

I13 4 I[ToaroroBka K KOHTPOJILHOH paboTe MO TeMe: « /M KoJie-
OaHus U BOJIHBI»

o BHeay,Z[I/ITopHaH CaMOCTOATCIIbHAA pa60Ta:

1. IloaroroBka AoKiIa1a UM MIPE3CHTALUM 110 TeMe: «BnusHue
AJIEKTPOMAarHUTHOTO T0JISI HA POCT PACTECHUI»

2. [IpoBectu AeneHue 3/M BOJH Ha BUJbI B BUJIE TAOIHIIBI C YKa-
3aHUEM JUIMHBI BOJIHBI M KICTOYHHUKA M3myueHuss 318 [1].

3. 300pa3ute cxemaTuyecku rpauku MOTyIMPOBAHHBIX KOJIe-
0aHui, BO30YX/1aeMbIX IEKTPOMArHUTHOM BOJHOW B IPUEMHOMN
aHTEHHE PaJlnONPUEMHHUKA

4. N300pa3ute cxemarnuecku rpauk KojaedaHuii HU3KoH va-
CTOTBHI.
MeTobl KOHTPOJIA:

v" JIucT 6a30BBIX ¥ TBOPYECKUX BOIIPOCOB;

v' BUAHOKOHTPOIIb + KOPPEKIIHSL;

v" CamoIpoBepKa, B3aMMOIIPOBEPKA, TPOBEPKa YU H-
TEJEeM:

v [TuceMeHHBIH BHIOOPOYHBIA KOHTPOJIBHBII
JVKTaHT;
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v' VlHnuBuayanbHbBIN TECT .

5. Onruka 11/5

5.1 Ilpupona
cBera 5/2

- [IpuMeHeHne Ha IPAKTUKE 3aKOHOB OTPAXKEHUS U MPEIIOMIIE-
HHS CBETA MPU PEILICHUU 3a]1ay.

- OnpeneneHue CueKTpaabHbIX TPAHUIl YyBCTBUTEIBLHOCTH Ye-
JIOBEUECKOTO TJIa3a.

- YMeHue CTpOUTh H300paKEHUS MPEIMETOB, JaBacMble JINH3a-
MH.

- Pacuer paccTostHusI OT JIMH3BI 1O U300paXKEHUs IPEAMETA.

- PacueTr onTuyecKkoM CUibl JIMH3HI.

- 3mepenune GOKyCHOTO pacCTOSIHUS JIMH3HI.

- McnibiTanue Mojienieid MUKpOCKOTa U TEJIECKOIa

e JlaGopaTopHbie pabOTHI:
Nel3 «Onpenenenue nokasaresns NpeIOMIICHUS CTEKIIAy.

e [IpakTnueckue 3aHATHS:
I13 6« OTpakeHue U NPEIOMIIEHUE CBETA,
I13 7,8 «Bpruncienne GoKyCHOTO pacCTOSHUS JTMH3BIY;
I13 9 Tect «IIpupoaa cBera»

e BHeayauTopHas caMOCTOSTEIbHAS pa60Ta:

I[ToaroroButh coobOuieHne mo TeMe: «l 1a3 KaKk ONTUYECKAs CH-
cTemay. 3apucoBaTh JAIBHO30PKUI U OJIM30pPYKHil r11a3 U BO3-
MOYXHYIO KOPPEKLIHIO 3pCHUS.

5.2 BoiHOBEIE
CBOICTBa
Csera 6/3 4

- Ha6J’II-OI[eHI/Ie SABJICHUA I/IHTep(bepeHL[I/II/I QJICKTPOMAruuTHBIX
BOJIH.
- Ha6J’II-OI[eHI/Ie SABJICHUA I[I/I(I)paKI_[I/II/I QJICKTPOMArouTHLIX BOJIH.

- HaGmonenue siBneHus NoaspU3aliiy 31€KTPOMArHUTHBIX BOJIH.

- I3mepenune AuHBI CBETOBOM BOJHBI IO pe3yiabTaTaM HaOIo-
neHus siBineHus narepdepeniun. Habmroaenue sBneHus 1u-
(dbpakuuu cBeTa.

- HabGmronenue sBieHMs MOMSIPU3AlMU U JUCTIEPCHH CBETA.

- Ilouck paznuunii ¥ cxoAcTBa MEXKAY AUPPAKIIUOHHBIM U K C-
MIEPCUOHHBIM CIIEKTPaMHU.

- [IpuBeneHne npuMepoB NOSBIEHUS B IPUPOJIE U UCIIOJIB30Ba-
HUS B TEXHUKE ABIEHUN HHTephepeHINH, TUPPaKIINU, TOISIPH-
3aIM ¥ TUCTIEPCUU CBETA.

-Ilepeuncnenue MeTO10B MO3HAHMS, KOTOPBIE UCTIOIb30BAHbI
IIPY U3YYECHUH YKA3aHHBIX SIBJICHUM.

BCJI: moaroroska JIOKJIaI0B.Occe, pedeparos:

I13 10«Habnronenue natephepeHuu u AUQPaKIumy

I13 11 Ananu3 KoHTpoJIs 1o TeMe: «JludpakinoHHas peneTka»
I13 12 [loaroroBka k KOHT pabote: «CBeTOBbIC BOTHBI. CBeET.
I'eomerpuyeckas onTuka.»

KontpoabHnasi padoraNe8 «CsetoBbie BosiHbL. CBeT. ['eomer-
pUyecKasi ONTHKA, CIIEKTPHL.»

I13 13 Ananu3 koHTpoJist «BecTaBpTe MpOMyIeHHOE CI0BOY»

JIP 14. «Onpenenenue AJIMHBI CBETOBOM BOJHBI C TTOMOIIBIO JTH-
(paKkIMOHHON PEIIEeTKI.

KommeroTepnas Mmozenb, taboparopHas pabdora http://
/lwww.fcior.edu.ru/card/12494/prclomlenie-sveta-
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-BonmHoBBIe cBOICTBA cBeTa: nHTEpdepeHIus, TudpaKius, mo-
TSPU3ALAS, TUCTICPCHSL.
-MHaTepdepeHnus cBeta u ee MPUMEHEHHE.

ploskoparallelnoy-plastinkoy.html
e  MeToabl KOHTPOJIS:

v" Ompoc 1o [enoyYKe- CHCTEMA JIOTHIECKHUX BOIPOCOB K
o0yJaromuMcs, Tocjae pa3oopaHHON y TOCKH 3a/1a-
umn);

Bb100pouHBIii KOHTPOJIH (IIepecunTaTh CAAHHBIE Pa-
00THI);

TpeHUpOBOYHBINM KOHTPOJIb- OTMETKH B )KYPHAJI HIYT
I10 JKEJIAHUIO YYCHUKOB;

Tuxuii onpoc (MHAUBUAYAIBHO);

laasumii onpoc (0TBEYAIOT COCENY U TOT OLIEHUBA-
er);

v OU3nYecKuil JUKTaHT;

v NunuBuyanbHbIN TECT |

v «CBeTohop»-yCTHBIN (PPOHTANBHBIN OIPOC 10 6a30-
BbIM U TBOPYECKHUM BOIPOCAM IPU IOMOIIM CUTHAJIb-
HBIX KapTOYeK KPaCHOTO U 3€JIEHOTO I[BeTa /i 00-
pPaTHOM CBSI3M, C BBIABICHUEM IIPUYUHBI Pa3HOIJIACUM;
BuneodparmenT 6e3 00bICHEHHI 1 MUCHbMEHHO H3-
JIO’)KEHHBIE Pa3MBILIUICHHUS 10 TIOBOAY YBUJIEHHOTO C
OIOpPO¥ Ha HOBBIE 3HAHUS;

becena (BompocHO- OTBETHASI U AIBPUCTUYECKAS );
3anonHu TabnuIy (MHAUBHyadbHAS U TPYIIIOBas
pabora) T

TecT ¢ aBTOMaTU3UPOBAHHOM IIPOBEPKON OTBETA
http//www.fcior.edu.ru/card/6572/zacony-
rasprostraneniya-sveta.html

v
v

AN

6. OcHOBBI cHIENINAJIbHOI TEOPUH OTH

ocuteabHocT 1/1 4

6.1 OcHOBEI
CIICIIMaJIbHOM
TEOPUHU OTHOCHU-
TeAbHOCTH 1/1 4

-/IHBapuaHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKyYME.

- 310 eHne cyTu nocTyaaToB DUHINTEHHA

-IIpencraBiieHre O INPOCTPAHCTBOE M BPEMEHHU CIELUATIBHOU
TEOPUHU OTHOCUTEIBHOCTH.

- [ToHMMAaTh CBs3b MAacChl M SHEPTUU CBOOOTHON YaCTHIIbI, SHEP-

CamocrosiTesibHAst padoTa 00y4aIOIINXCH:

Pabora ¢ yueOHUKOM:

Bonpock! u1s1 caMOKOHTpOIIsI K Maparpadam ydeOHHKa.
IToaroToBka AoKIa/10B,3cce, pedeparos:

-IIpencraBienue kiaccuyeckoi (PU3MKU O MPOCTPAHCTBE U Bpe-
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TUIO IIOKOA.

MEHU;
-IIpyHIMTI OTHOCUTENBHOCTH;
-IIpobnema oqHOBPEMEHHOCTH;
-B3anmocBs3b Macchl U SHEPTUH.
e Meroabl KOHTPOJIS:
v Becena (BOIIPOCHO- OTBETHAS U BPUCTUYECKAS);
V' «CBeToGop»-yCTHBIN (PPOHTAIBHBIN OIIPOC 10 6a30-
BbIM M TBOPYECKHUM BOIPOCAM IPU IIOMOIIM CUTHAJIb-
HBIX KapTO4YeK KPacCHOI'0 U 3€JIeHOro I[BeTa s 00-
pPaTHOM CBSI3M, C BBIBICHUEM IIPUYUHBI Pa3HOIJIACHIA.
v Hcnonp3oBanne MHTEpHETA /1711 TOMCKA COBPEMEH-
HOM MH(popmanuu.

7. DnemMeHTbI KBAaHTOBOIi pu3ukm 11/6

7.1 KBanroBas
orntuka 4/2 u

- Habmonnenue oroanekrpuueckoro 3ddekra.

- O0ObscHenue 3akoHoB CToJIeTOBA HA OCHOBE KBAHTOBBIX
MPEICTABICHUM.
- Pacuer MakcuMalbHON KMHETUYECKOW SHEPTHUH SJIEKTPOHOB
npu (GoTodIEKTpUIEcKoM 3 dekTe.
- Onpenenenue padboOThI BBIXOJIa 3JIEKTPOHA MO IpadUKy 3aBUCH-
MOCTH MaKCUMaJbHOM KHHETUYECKOU SHEPTUU (POTOIIEKTPOHOB
OT YacCTOTHI CBETA.
- U3smepenue paboThl BBIX0/1a JIEKTPOHA.

- [lepeuncnenuie npubOOPOB YCTAHOBKH, B KOTOPBIX IPUMEHSETCS
0e3MHEepPIMOHHOCTb (HOoTOdPdeKTa.

- OOBsACHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO JAyajnu3Ma CBOWCTB
($OTOHOB.

- O0OBsICHEHHE POJTH KBAHTOBOHM ONTHKH B Pa3BUTHHA COBPEMEH-
HOU pu3MKH

[13 14 «Habmogenue potoaddexra. O0bsICHEHHE 3aKOHOB
CroiieToBa Ha OCHOBE KBAHTOBBIX MIPEICTABICHUI,

I13 15 Pemenwne 3agau no teMe: «CBETOBEIC KBAHTEI;

I13 16 Pemenue 3anay no teme: «YpaBHeHUE DUHIITEHHA A5
doroadexrar;

I13 17 Tect «CBeTOBBIE KBAaHTHI».

KP Ne8 «CaeroBeie BonHbl. CBeT. ['eoMeTprueckas ONTHKA,
CHEKTPBL.»

IToaroToBka JI0KIa/10B, pedepaTos, 3cce:

- CBeT -2JIeKTpOMarHuTHasi BOJIHA;

- [[Ixana 351eKTpOMarHuTHBIX BOJIH;

- Ucnonb3oBanue nuTepdepeHIiny B HAyKe U TEXHUKE;

- Bunel ciektpoB. CniekTpsl ucnyckanus. CrieKTpsl MOToe-
HUSL.

- nTepdepeniys B TOHKHUX IJICHKAX;
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- Konpua HeroToHa;

- [lonsitue o ronorpaduu;

- [Tossipoun ibr;

- Jlucnepcus cpera.

IToaroToBKa Npe3eHTALMM:
-UnTepdepenmus u audpaximys.

PaboTta no MHAMBUAYAIBHBIM IPOEKTAM.

7.2 ®usuka
aroma 2/1 4

- Habmonenue nuHeiuaThIX CIEKTPOB.

- Pacuet yacToThI U JUIMHBI BOJHBI HCITYCKAEMOT'O CBETA MpH T1e-
pexoze aroMa BOJ0pO/ia U3 OJTHOTO CTallMOHAPHOT'O COCTOSIHUS B
Ipyroe.

-OO0BsicHEHUE MPOUCXO0KICHUS JINHEHYATOTO CIIEKTpa aToMa BO-
J0pOJIa ¥ pa3NuyMsl TUHEHYATHIX CIIEKTPOB PA3IMYHBIX Ta30B.

- MccnenoBanue JIMHEHYATOTO CIIEKTPA.

- UccnenoBanue npuHOuna padoThl TIOMUHECIEHTHON JTaMIThI.

- HaGmronenre n 00bsICHEHHE TIPUHIIAIIA JCHCTBHS J1a3epa.

- [IpuBeenue npuMepoB UCTIOIB30BAHUS JIa3epa B COBPEMEHHOM
HAyKe U TEXHHKE.

- Hcnonb3oBanue MHTepHETA 1151 IOMCKA HH(DOPMAIUH O TIep-
CTIEKTHBAX MPUMEHEHHUS Jla3epa.

I13 18 «Ctpoenue aroma. OnbiT Pesepdopna. [lnanerapuas mo-
JIeJIb aTOMAa.»
I13 19 «KBanToBbIe OCTYNATH bopay .

e BueayauTtopHas caMocTosITeabHasA padoTa.
Nel8 3apucoBats ynpoiieHHy0 cxeMy onbIToB J.Pesepdopaa.
Kakyro Mozens cTpoeHus atoma npeioxmt Pesepdopa?
° [ToaroroBka AOKJIaa0B, pedepaToB, dcCe:
-PazButue B3IJI/10B Ha CTPOCHHE BELIECTBA;
- 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX BOJIOPOIA;
-SlnepHast Mmoziesib aToma.
-Omnsitel D.Pe3epdopna;
- Mogens aroma Bogopoza o bopy.
° IloaroToBka Ipe3eHTAIHN:
-KBaHTOBBIE T€HEPATOPBI;
-JlazepHas cBapka.
° PaboTa 1Mo MHAMBUIYAILHBIM IPOCKTAM.
[IpocMmoTp BHACO(DPArMEHTOB, YICOHEIC BUICOPOIUKH IO (hU3H-
KeE.
- AHMManun, GU3NYEeCKHe MOACSIN Pa3IudHbBIX IpoueccoB Catim
WKObHOU usuueckou rabopamopuu http://www.infoline.ru/
g2315495/physics. Html;
-dusuka aroma. TpeHaxkep constructor (KoHCTpYKTOp 1o Qu3u-
Ke);
PeneruTop 1C;
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7.3 ®usuka
aTOMHOTO sijIpa
5/3 4

- Habmonenue TpekoB anbda-yactull B kamepe Buibcona.

- PeructpupoBanue s1€pHBIX U3JIy4E€HUH C TOMOIIBIO CYETYUKA
[eiirepa.

- Pacuer sHepruu cBs3M aTOMHBIX S7€Ep.

- Onpesenenue 3aps/1a 1 MAaCCOBOI'O YMCIJIa aTOMHOTI'O S/pa, BO3-
HUKAIOILETO B PE3yIbTaTE PaAMOAKTUBHOIO pacnaja.

- Berancnenue 3ueprun, 0CBOOOKIAIOIICHCS TTPH PATHOAKTHUB-
HOM pacnase.

- OnpesieneHue NPOyKTOB SIIEPHON PEAKIIUH.

- Beruucnenue snepruu, 0cBOOOXKJaroIeicst IPH AEpHBIX pe-
aKLUAX.

- [lonnmanue npeuMyniecTB U HEAOCTaTKOB UCIIOJIb30BaHUs
aTOMHOM 3HEPTUU U MOHU3HUPYIOIUX U3IYyY€HUN B IPOMBIILI-
JIEHHOCTH, MEIULIUHE.

- U3noxenne CyTH 9KOIOTHYECKHUX MPo0IeM, CBsI3aHHBIX ¢ Ono-
JIOTUYECKUM JIEHCTBUEM PAaJUOAKTUBHBIX U3JIyYCHUN.

- [IpoBeneHue kiaccupuKay 3IEMEHTAPHBIX YaCTHIL IO UX
(bu3NIEeCKUM XapaKTepUCTUKaM (Macce, 3apsiny, BPEMEHHU JKH3-
HU, CIIUHY U T. 11.).

- [lonumanme IeHHOCTEH HayYyHOTro MO3HAHUS MUpa HE BOOOIIIE
JUIs1 4eJI0BEYECTBA B 1IE€JI0M, a JJIS KaKJI0r0 00y4aroIerocs
JIMYHO, LIECHHOCTEH OBJIaJIEHUSI METOJJOM HAayYHOTO MO3HAHUS JUIS
JOCTHIKEHUS ycIiexa B JJF000M BHJIE PAKTHUECKON JAesTelbHO-
CTH.

I3 20 «OTKpbITHE PAAHMOAKTUBHOCTH. BUIBI H3ITyueHHIA.
a, B,y - usnydenus. PagroakTuBHbIE IPEBpPAILCHU»;

I3 21 «CocraB siapa atroma. M30TOmbI»;

I3 22 «SnepHble cubl. DHEPrus CBA3U aTOMHOTO sjpa. CBs3b
Macchl ¥ dHeprun. JledexT Macchly;,

I13 20 «buonoruueckoe AeiicTBue. 3aluTa OT paJUOAKTUBHBIX
W3IIyYECHUI».
KonTposbHas pa6ora Ne 9 «KBanToBas pusnkar»

e BueaynurtopHas camocTosiTeNbHag paboTa:
Nel9. 3apucoBarh KpUBYIO 3aBUCUMOCTH YAEIbHOU SHEPTUU CBSI-
3M OT MacCOBOTO YHCIIA
No20.3amucarthb cocTaB sijpa aToMa KUCIOPOJIa;
Ne21. IlogroroButh coOOIIEHNE HA TEMY: «YIIpaBisieMas LieIHas
peakuus. SnepHslid peakTop
[ToAroToBKa MOKIJIAIOB, 3cce, pedeparos:
- EcrecTBeHHas paiuOaKTUBHOCT;
- 3aKOH paJIMOaKTUBHOTO pacmaa;
-Crioco0Obl HAOMIOIEHUS M PETUCTPALIMU 3apPSKEHHBIX YACTHII,
- [lonyueHnue pagroaKTUBHBIX H30TOINOB U UX MIPUMEHEHHE.
-OTKpBITHE HEUTPOHA U POTOHA. DHEPTHUS CBSI3HU AIpa;
-MupHOe uCIoIb30BaHKE IEMHBIX SIIEPHBIX PEAKIINIA;
-Tepmosinepusie peakunu. [lepcrieKTUBBI MUPHOTO UCIIOIB30BA-
HUS TEPMOSIZICPHBIX PEaKIIUi;
- buonoruueckoe nelicTBre paguoaKTUBHBIX U3TyUYEHUM.
ITonroToBka Mpe3eHTaIMiA:
-CTpoeHue aTOMHOTO S/pa;
-DHeprus pacileruieHus spa.
PaboTa o MHAMBUAYAILHBIM IPOEKTaM.
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4. YYEBHO - METOIUYECKOE U MATEPHAJ/IbBHO- TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCIUIIVINHBI.

TpeGoBaHuss K MUHIMAJIbHOMY MAaTEPHAJIbHO — TEXHUYECKOMY 00ecleuyeHUuIo

OcBoenne mporpaMmbl yaeOHOH TUCIMIUIMHEI «Du3uka» mpeamnoaaraeT HaJu4nue B
npodeccruonanbHO 00pa30BaTEILHON OpPraHu3aIliH, peaanu3yronieii 00pa3oBaTeb-
HYIO IIpOrpaMmy cpeaHero obrero oopazoBanus B npeeiaax ocsoeHuss OITOIT CITO
Ha 0aze OCHOBHOTO 00111er0 0Opa3oBaHus, yueOHOro KaOMHETa, B KOTOPOM HUMEETCS
BO3MOYKHOCTBH 00ECIIEYNTh CBOOOIHBIN TOCTYIT B IHTEpHET BO BpeMs yueOHOTO 3aHsI-
THS U B IIEPUO]T BHCYUCOHOUICATESTLHOCTH 00YUJaIOIIHXCS.

Peanu3arus TUCIUTUIMHBI pEATIoiaraeT Halndre yaeOHoro kabunera «Dusnkay;
O6opynoBanue yueOHOTO KabuHeTa U pabounx mecT kabuHeta «Duznkay:

- IOCA/I0YHBIE MECTAa MO KOJMYECTBY 00yUaIONINXCS;

- pabodee MecTo MpenoaaBaTelis;

o TexHuueckue cpeacTsa 00yyeHus

KOMITBIOTEPHI, AMUIPOEKTOP, TEIEBU30pP, BUACOMArHUTO(HOH, TUAIPOEKTOP, MYJIbTH-
MEIUNHBIA TPOEKTOP.

° He‘{aTHI)IG, AyJIHNOBU3YAJIbHBIC 1 KOMIIBIOTCPHBIC 1mocoous.

KOMIUJIEKT TEMAaTUYECKUX TaOJIHIL;

KOMITBIOTEPHBIE 00YYAFOIIIE MPOTPAMMEI;

MTOPTPETHI BHIAIOMINXCS (PU3UKOB;

Tabnuia «MexayHapoaHasi cuCTeMa eIUHUIDY,

tabmma «llIkana 3eKTpOMarHuTHBIX BOJTHY |

ydeOHbIe BUACOKYpCHI 1o (usmuke (nmepeueHb cMmotpu B KMO).

o [TpuGops! 1 MPUHAJICIKHOCTH OOIIETO HA3HAYCHUS.

TEHEPATOpP 3BYKOBOM YaCTOTHI C MPUHAIJIEKHOCTIMU;
KOMILJIEKT 3JIEKTPOCHA0XKEHUSI KaOUHETA;

KOMILJIEKT COEAMHUTENbHBIX MPOBOJAOBIEMOHCTPAIIMOHHBIX;
MalIuHa 3JeKTpodopHasi;

OCBETHUTEIIb JIJIsl TEHEBOTO MPOELUPOBAHUS;

OCBETHUTEIIb JIJIsl TCHEBOTO MPOEHUPOBAHUS;

ocuuIorpad 3JIeKTPOHHBIN ¢ MPUHAICKHOCTIMU;
OCBETHUTEIIb JIJIs1 TEHEBOTO POELUPOBAHUS;

ocuusuiorpad 3JMeKTPOHHBIN ¢ MPUHAIIIC)KHOCTSIMHU.

° [TpuGops! 1eMOHCTpaIIHOHHBIC
H3MepuTenpHbIe IPUOOPHI

aMIIEpMETp C raIbBAHOMETPOM JI€MOHCTPAIIMOHHBIN;
OapomeTp;
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BATTMETP JE€MOHCTPALIMOHHBIM;

BECHI C OTKPBITHIM MEXaHU3MOM U TUPSIMU;
BOJIbTMETP C raJIbBAHOMETPOM JIEMOHCTPAIIMOHHBIN;
JTUHAMOMETPBI C MPUHAJICKHOCTIMU;

HM3MEPUTENTh MAJIBIX TIEPEMEIICHUIT;

METP IEMOHCTPALIMOHHBIN;

MO/IEJIb CUETYMKA JICKTPUUECKONU SHEPTUH;
IICUXPOMETD.

MexaHuka

JIEPKATENH CO CIUPAJIbHBIMU MPY>KUHAMMU;
Ha0Op 10 CTaTUKE C MATHUTHBIMU JICPKATEISIMU;
npuoop ISt AEMOHCTPAIIMK BOJHOBBIX SIBJICHUI;
IpuOOp JJIs1 AEMOHCTpAIIMK BUAOB JiehopMaIiuu.

MogekynsipHas d)HSI/IKa U TCpMOJHMHAMHKaA
MOZACJIb ABUI'aTCJIAI BHYTPCHHCTO CIrOpaHusd,
MOACIIb OJIA ACMOHCTPpalu1 JaBJICHU:A I'a3a,
MOACIN KPUCTAJINIMYCCKUX PCIHICTOK;
HpI/I60p AJIA N3YUYCHHA I'a30BBIX 3dKOHOB.

DJIEKTPOAMHAMUKA

OaTapesi COJIHEUHas;

BaHHA JJICKTPOJIUTHYECKAS,

KaTyIIIKa JPOCCeTbHAas;

MIOJIOCOBBIE, TyrooOpa3HbIE MAarHUTHI;
KOHJICHCATOp MEPEMEHHON €MKOCTH;
namnouka (12 B) Ha moacraBke;

Ha0Op MOJIYIIPOBOTHUKOBBIX MPUOOPOB;

Ha0oOp CBETO(MUIBTPOB;

HaOop 1o IyOpeCleHIIUN U JTIOMUHECIICHIINH;
npubop A AeMOHCTpanuuy npasuia Jlena;
CIIEKTPOCKOT IBYXTPYOHBIIA;
JEMOHCTpAIMOHHAS TPYOKa C IBYMSAICKTPOIAMU;
IITATUBBI H30JIMPYIOIIIHE.

KBaHToBas dhusuka

KaMmepa JUIsl IEMOHCTPAITUH CJICIOB 0, YaCTHII;
KOMIUIEKT MTpUOO0poB 1o hotodrddexty.

o JlabopaTopHoe 00opyaoBaHHe

Jl1st pOHTABHBIX JIA0OPATOPHBIX PA0OT

aMIIePMETPHI JTA00PATOPHBIE C TIPEeNeTOMU3MEpPEHUs 2A I U3MEPEHHUS B IIETISX
IIEPEMEHHOTO TOKA;



BOJIBTMETPHI JTA0OpATOPHBIE C TIpeIeToMu3MeperHus 6B i1 n3MepeHus B 1eTsx
MOCTOSIHHOTO TOKa;

KJIFOUM 3aMbIKaHUS TOKA;

MarHUThI MPSIMBIE JIA0OPATOPHBIE;

MUJUTHAMIIEPMETPHI;

Ha0Op «OITHKAY;

Habop «dnekrpuuectso 1,2,3.4;

pubOp 1711 U3MEPEHUs JUTMHBI CBETOBOM BOJIHBI CHA0OPOM JU(MPAKIIMOHHBIX pellie-
TOK;

pEOCTaThl MOJ3YHKOBEIE.

OO0opyioBaHKE /ISl NPAKTUKYMA

Te€HEepaToOp HU3KOW YacCTOTHI;

LIUT 3JIEKTPOPACTPEACTUTEIbHBIN IKOJbHBIM;

KOMILJIEKT JJIsl K3MEPEHUS BIAXKHOCTH BO3/1yXa;

KOMILIEKT JiIsl u3ydeHust pororddexra;

octriorpad 1adbopaTopHblid ¢ KOMILIEKTOM MpuHaaiexHocTet M3 01;
TpaHchopMaTop pazO0pHBIN.

o Harnsanasie cpenctBa o0yueHus

CBApOYHBIN BHIMPSIMHUTEIb

CBapOYHBIN MpeoOpa3oBaTeb

CBapOYHbI TpaHchopmaTop

MakeT (pa3pes craprepa)

MOJIE/Ib pa3pe3a IBUTATEIIsl BHYTPEHHETO CrOPaHus ¢ MaJIOBOJIbTHONAIEKTPUUECKOM
JAMIIOYKOM, KOTOpasi BHAYAJIC TaKTa «PabOvHii» BCIIBIXUBAET, UMUTUPYS MOMEHT
BOCIUIAMEHEHUS TOPIOYEN CMECH;

cren «Cuctema 3aXUTaHusl aBTOMOOUIISY;

JIEMOHCTPALUS 110 TeME « ITEKTPUIECKUN TOK Brazaxy;

npubop [T JEMOHCTpAIMK B3pbiBa roproucii cMecu (oensun b - 70).

o Meroanueckoe obecrnieueHre 00pa3oBaTeIbHOTO MpoIiecca

Pabouune yueOHbIE IPOrpaMMBbI;

[TepcneKTUBHO-TEMAaTUYECKUE TIJIAHBI,

IInakatel ¥ CTEHOBI;

DNEeKTPOHHBIE YUEOHUKHU;

VY4eOHUKN, KOHCTICKTHI JICKIIHI;

KomMriekTsl 3aaHui;

KoMInekTsl TeCTOB;

KoHTposnbHbIe paboTHI;

JlaGopaTopHbie pabOTHI;

®poHTanbHBIC PaOOTHI;

PaboTs! pusmveckoro mpakTuKyma.
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5. UCITIOJIB3YEMAIS IMTEPATYPA
Jist 00y4aromuxcs

OcHoBHas:

B. ®. JImutpuena, ®usuka aist mpodeccuii U CuenuaibHOCTeH TEXHUUECKOTO
npoduiisg, yueOHUK, 6-¢ u3gaHue crepeoTunHoe, MockBa, M3paTtenbckuii LEHTP
"Axkanemusa", 2019.

B. ®. [mutpuena, pusuka ans npodeccuil U crnennaibHOCTeH TEXHHUECKOTrO
npodwiis, 6-¢ M3MaHWE CTEPEOTHITHOE, COOpHUK 3amady, MockBa, M3maremnckwmii
ueHtp "Axkanemus", 2018;

JlonosiHUTEILHAS

T. U. Tpopumona, A. B. dupcos, ¢usuka 11 mpodeccuii v CuerraabHOCTEeN
TEXHUYECKOTO M eCTeCTBEeHHOHay4uHOTO Tipoduierr, COopHuk 3a1a4, Mocksa, 13ma-
Tenbckuil eHTp "Axkagemus’, 2018

T. U. Tpodumona, A. B. ®upcos, ¢usuka ajs npodeccuil u crennarbHOCTEN
TEXHUYECKOTO M €CTECTBEHHOHayuHOTO nipodusiet, Permenus 3anay, Mocksa, 13a-

Tenbckuil eHTp "Axkagemus’, 2018

JI.O. T'eanenmreitn, FO.U. Tuk «®Pusuka 10xm» yueOHuk M., n3n-Bo «MHe-
Mo3uHay, 2009

JI.O. T'eanenmreitn, FO.U. Tuk «®Pusuka 11km» yueOHuk M., u3n-Bo «Mue-
Mo3uHay, 2009

JI.O. T'enpenmreitn, JILA. Kupuk «®Pusuka 10xkm» 3agauynuk M., u3A-BO
«Muemo3suHay, 2009

JI.O. T'enpenmreiin, JI. A. Kupuk «®Pusuka 11 xm» 3amaunuk M., U31-BO
«Mnemo3zunay, 2009

Jis npenoaaBaresiei

Koncturymnus Poccuiickoit @enepanuu (mpuHsATa BCEHAPOIHBIM TOJI0COBAHU-
em 12.12.1993)(c yueTom nonpaBoK, BHECEHHBIX (eepabHBIMU KOHCTUTYLIMOHHBI-
mu 3akoHaMu P® o nonpaskaxk Koncruryunu PO ot 30.12.2008 Ne 6-DK3, ot
30.12.2008 Ne 7-®K3) // C3 PD. — 2009. —Ne 4. — Cr. 445.

[Ipuka3z MunuctepcTBa o6pazoBanus U Hayku PO «O0 yTBepxknenuu dene-
PaJIbLHOTO FOCYIapCTBEHHOTO 00pa30BaTEIBLHOIO CTAHAAPTA CPEHEro (MOJIHOTO) 00-
niero o0paszoBanus» (3aperucrpupoBad B Muntocte P® 07.06.2012 Ne 24480).

[Tpuka3z MunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUU u3Me-
Henuii B [IpukazsMunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot
17.05.2012 Ne 413 “O06 yTBepxkaeHuH (PeaepaabHOro TOCyAapCTBEHHOTO0 00pa3oBa-
TEJIHLHOTO CTaHAapTa CPEeIHEro (ITOJHOTO0) 00IIeroo0pa3oBaHus .

[Tucemo JlemapTameHnTa rocyJapCTBEHHOM MOJIUTHKY B c(pepe mOATOTOBKU
pabouux kaapoB u/lI10 Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomen-
JaIK 110 OPTaHU3alKY TOJyYeHUs! CpeHEero 00IIero oopa3oBaHus B Ipeaenax
OCBOEHHS 00pa30BaTEIIbHBIX MTPOTPaMM CPeIHETONPOPECCUOHATILHOTO 00pa3oBaHus
Ha 0aze OCHOBHOTO 00111er0 00pa3oBaHus ¢ y4eToM TpeboBaHu(enepaTbHbIX TOCY-
JApCTBEHHBIX 00pa30BATENbHBIX CTAHJAPTOB U MOJTYYaeMOU CeMaIbHOCTH CPeIHE-
ro NPo(EeCcCHOHATIBEHOTO 00Pa30BAHUS.

®denepanbHbii 3akoH 0T 10.01.2002 Ne 7-D3 «O06 oxpaHe OKpyKarolen cpe-
ey (B pen.ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 P®. - 2002. - Ne 2. -Cr. 133.
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Hmutpuesa B. @., Bacunwes JI. Y. ®usuka nis npodeccuii u cnernuaibHo-
CTe TEXHUYECKOTONMPOuUIs: METOIUYECKUE PEKOMEHIAIIMU: METo1.mocodue. — M.,
2010.

Hmutpuesa B. @.,A.B. Kopxyes,O.B. Mypra3una. ®usuka ajs npodeccuii
U ClielHaIbHOCTEHN TexHu4Yeckoronpodwmist: JlaboparopHsiil npaktukym — M., 2015.

HNuTepHeT-pecypesbl:

fizika.ru — Ha caiite: cOOpHHMKH 3a7a4d ¢ 0Opa3liaMu PeIeHU, TECThI, KOHTPOJIBHBIC,
OTKCaHUs JTa0OPATOPHBIX.
class-fizika.narod.ru - larepecHbie GakThl U 3aJaHUS K YPOKaM, KOHCIICKTHI, 3a/1a4H,
MIPOCTHIE OTIBITHI, OTBETHI Ha BOMPOCKHL. COBETHI K IK3aMEHaM.
radik.web-box.ru - ITo3HaBaTeabHBIC MaTEPHAJBI, TOCOOMS, MeAHMaMaTepraIbl, OH-
JaiH-TECTHI MO (QU3HMKE B MIOMOIIH MIeJaroram, CTyAeHTaM. AHUMHPOBAHHBIE JIEMOH-
CTpaiuu 3akoHOB Pu3uku. HoBOCTH mpeaAMETHBIX OJIMMITHA.
all-fizika.com - ®dusuvecKuil SHIUKIONEIUUECKHI ciaoBaph. Kypcel u nekiuu, Ghop-
MyJibl. BupTyaneubie naboparopubsie paboThl. OHnaiH-TpeHnpoBKka mo EI'D.
afportal.ruycatalogue/phys/4 - Caiitel oaumimHazm o GpusukKe.
physics.nad.ru- Kosutekius pojMKOB ¢ TpEXMEpPHOHAHUMAIUN (PU3UUIECKUX DKCIIe-
PUMEHTOB U SIBICHUN. AHUMAIIMKM COTPOBOXKIAIOTCS TEOPETHUECKUMU OOBSICHEHUSI-
MU U CChUIKaAMH Ha YYCOHUKHU.
fshla72.ucoz.ru>index/testy po_fizike/0-59 - B manHoM paszese mpeacTaBicH pasza-
TOYHBIN MaTepHal B BUJIC TECTOB.
alleng.r\>EI'D - Enunerit rocynapctBeHnbiil sx3amed ( EI'D ) mo ¢usuke - nemon-
CTpalMOHHbIE BapruaHThl EI'D; MaTteprainbl U TECTHI I MOATOTOBKHU K crade EI'D no
busuke.
www.fcior.edu.ru— denepanbHblii IIEHTP UHPOPMAIIMOHHO-00Pa30BaTEIBHBIX PECyp-
COB.
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I'ocynapcrBeHHoe 010/12KeTHOE PO ecCHOHAIBLHOE
oOpa3oBaTesibHOe yupe:xaenue PocToBckoii odacTu
«PocTOBCKHIT KOJLIEIK MeTA1JI000pa0d0TKH U AaBTOCEPBHCA»

JKCHepTHOE 3aKII0YeHHe HA padouyI0 NPOrpaMMy y4eOHOM M CIUTIINHbI

OU3UKA
crennanpiocts: 22.02.06 CBapoyHO€E MPOU3BOACTBO
Ne JKcnepTHaAN
n/n HaumeHoBaHHe 3KCIIEPTHOTO MOKAa3aTeIs OlIeHKA
aa HeT

1 Ha3Banue nporpammsel Y]] Ha TUTYJIBHOM JIMCTE COBHAAAET C HA3BAHUEM

nporpammel Y JI B yueOHOM IUIaHE.
2 Hywmepaius cTpaHull yka3aHa U BEpHA.

Pasnen 1 «I[lacnopT pabodeii mporpaMMbl yaeOHON AUCIATUTHHBD)

1 3amonHeHs! myHKTHI 1.1.-1.6.
2 [enm n 3a7a9n y4eOHOM TUCIUTUIMHBL, TPEOOBAHHS K pE3yJIbTaTaM OCBO-

eHUs y4eOHOM TUCIUIUTUHBI COOTBETCTBYIOT TeKcTy PI'OC

(B T.4. KOHKPETU3UPYIOT W/ WK pacumpsitoT Tpedosanust PI'OC).

3 PexomeHyemMoe KOJIMYECTBO YaCOB Ha OCBOEHHE MPOTrpaMMBbl yueO-HOU

JMCLUIUIMHBI COOTBETCTBYET KOJIMYECTBY YaCOB B yUEOHOM IUIAHE.

Paznen 2 «CtpykTypa u cofepKaHue y4eOHON ITUCIMIUIHMHBD)

1 B mynkTe 2.1 nponucanHble 00bEM Y4acOB U BUABI y4eOHOH pabOTHI CO-

OTBETCTBYET MyHKTY 1.6.
2 @dopma 3an0IHEHUs pa3zena COOTBETCTBYET MAKETY.
3 O0beM caMOoCTOSATENEHOM PabOTH 00YYAIOIIMXCSI COOTBETCTBYET y4eO-

HOMY TIaHy, a coaepkanue TpedoBanusm OI'OC k hopmupyembim yued-

HBIM JIEUCTBUSAM; PE3yJIbTaTaM OCBOCHHUs y4eOHOMN TUCIUITIIMHBL, PE3yJbTa-

TaM OCBOEHHsI YUeOHOM AMCUIUILTUHBI.
4 OO0BeM TpPaKTUUECKUX 3aHATHH COOTBETCTBYET y4eOHOMY IUIaHY, a CO-

nepxanue TpeboanusiMm PI'OC k GpopmMupyeMbIM yu4eOHBIM ACHCTBUSIIM.

Pa3nen 3 «XapakTepucTuka OCHOBHBIX BUJOB AEATEIbHOCTU. KOHTPOIB U OLICHKA pe3yJIbTaTOB OCBO-

eHUs Y4eOHOM TUCITUTUTUHBDY.

1

HawnmeHnoBanue GpopM U METOJIOB KOHTPOJISI M OLICHKHU PE3yJIbTATOB OCBO-
eHUs y4eOHOM TUCIUIUTMHBI TOYHO W OJJHO3HAYHO OMHCHIBAET MPOIEIYPY
aTTeCcTalnu 00yJaronierocs

PaSI[eJ'I 4 «Y‘IC6HO-M€TOI[I/I‘-I€CK06 U MaTCpUAJIbHO-TCXHUYICCKOC obecneuecHHe MporpamMmbl yqe6H01"4

JUCLUILTUHBIY.
1 | Haumenosauue kabuueta u oGopysoBanue cootserctayer ®IOC. | |
Paznen 5 «Pexkomenayemas nuteparypay.
1 JlaH nepedeHb peKOMEHAYEMbIX y4eOHBIX U3/IJaHUI OCHOBHOM U TOTIOJIHU-
TEJILHOM JINTEPATYPHI.
2 Ilepeuniciensl THTEpHET-PECYPCHI.

HTorosoe 3aKiIoueHne

HporpaMMa y‘-[e6H01>i JAUCHUIINIMHBI PCKOMCHIOBAHA K IIPUMCHCHUIO

[TporpamMmMa y4eOHOM TUCIMIUIMHBI MOUIEKHT T0pabOTKe

Oxkcnept: JI. H. Menkonoga, npeacenarens MK I'BIIOY PO «PKMuAy

IHoaouce JI. H. MenkoHOBOM 3aBepsr0, 3aM. aupektopa no YMP

3amecTUTENL AUpeKTopa no YMP T. ®. 'oguapoBa

M.Il.noanuce ara
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JKCIEePTHOE 3aKJII0YeHNe HA Pa0041yI0 MporpaMmy y4eOHOH AUCHUNIIMHBI

duszuka

crienaibHOCTh: 22.02.06 CBapouHOE MPOU3BOICTBO,
MPEJICTABICHHYIO JJI aHAIM3a COOTBETCTBUS COJIepP KaHUs pabodel mporpaMMbl TpeOOBaHUSIM
dIoC COO
opranm3anus — pazpadoruuk: ['ocynapcTBeHHOE OO KETHOE TPO(hEeCcCHOHATEHOE 00pa30BaTEIIbHOE
yapexaeHue PoctoBckoit o0mactu «POCTOBCKHIT KOJUIEHK METALIIOO0PAOOTKH M aBTOCEPBHCAY
astop: M.B. XKunsasko, npenogasarens ¢pusuku Beicuiei kareropuu I'BIIOY PO «PKMuA»

Ne JKcnepTHAs
n/n HaumeHoBaHMe IKCIIEPTHOIO MOKA3aTeJIsl OlleHKA
aa HeT
1 BO3MOKHOCTH UCIIOJIb30BaHus porpammsl Y JI «Du3uka» onmcaHbl
TOYHO U MOJIHO
2 TpeboBaHus K GOpMUPYEMBbIM Y4eOHBIM JEHCTBUSAM KOHKPETHIUPYIOT
(COOTBETCTBYIOT, IONOJHSAIOT, pacunpsaoT) Tpedoanust PI'OC;
3 CTPYKTYypa IporpaMMbl COOTBETCTBYET MPHUHIIUITY €IMHCTBA U COOT-
HOILIEHUS] TEOPETUYECKOT0 ¥ MPAKTUYECKOr0 00YUECHMS;
4 pas3ebl ¥ TEMBI IPOTPAMMBI BBIJICJICHBI TUJAKTUYECKH 11eTIeco00pas-
HO;
5 00BEM BpEMEHHU JOCTATOYEH JIJIsl OCBOCHHS YKa3aHHOTO y4eOHOIro Ma-
TepHaa;
6 coJiep>kaHue y4eOHOTO MaTepuana COOTBETCTBYET (POPMUPYyEMbIM
Y9eOHBIM JICHCTBUSM;
7 00BEM U CcO/IepKaHNE MTPAKTUYECKHUX 3aHATUN  OMpeIeNieHbI B LieJe-
co00pa3HOi HEOOXOJMMOCTH B COOTBETCTBUH C yUEOHBIMU ACHCTBUSAMHU
8 MIpeIOCTaBIICHHAs JIUTEpPATypa aKTyalbHa, O0LIe0CTyIHA, %0 HOBUHOK
BBICOK;
9 MIEPEYNCIIEHHbIE HHTEPHET-PECYPCHI IOCTOBEPHBI U AKTyaJIbHBI;
10 pasHooOpa3ue popM U METOJIOB KOHTPOJIS M OLICHKH DPE3YJIbTaTOB
OCBOEHUS y4EeOHON AMCUUILIMHBI OJTHO3HAYHO M TOYHO OIUCHIBAET MPO-
uenypy arrecrauuu no Y/l «®@usukay.
HTorosoe 3ak/roueHune
1 nporpaMMma Y[ «Du3nka» peKkoMEHAYETCS K YTBEPKICHUIO U Pealu-
3alluu;
2 nporpamma Y/ «®Pusukay pekoMeHIyeTcs K 10paboTke (JaTh peKo-
MEH/JIAllUU K 10paboTKe);
3 nporpamMMma Y]l «Pus3uka» peKOMEHIYETCs K OTKIOHEHHUIO.

Ha3Banue skcnieptHoit opranuzannn ['BIIOY PO «PKHUVY»

®UO skcnepra, nomxHocTh O.B. Tumodeesa, npenoaaBarens GU3NKK BBICHIEH KaTerOpUH,

I'BITIOY PO «PKUVY»

[Toamuck O. B. Tumodeeroii 3aBepsro
3aB otnenom kaapos ['BITIOY PO «PKNY» H. B. bapna

MIT TOIITNCH naTa
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