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Pabouas nporpamma yueOHO# nucuuruinnbl «@u3uka» pazpadoTaHa Ha OCHOBE TpeOOBaHUI:

@DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOIO CTaHIApTa CpPEJHEro oomero oopa-
30BaHUS, YTBEPKICHHOTO TNpuKa3oM MuHuctepcTBa oOpa3zoBaHuss W Hayku P®D or
17.05.2012 Ne 413(c usmenenusmu Ha 29 nexadpst 2014 r., 31 mexabps 2015 r., 29 uroHs
2017 r.);

PexoMenganuii mo opraHuzaiyy MOJTY4YEHUS CpPeIHEro odiiero odpa3zoBaHUs B Ipenenax
OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOo(ecCHOHATBHOT0 00pa3oBaHus Ha 0a-
3¢ OCHOBHOIO 001iero oopazoBanus ¢ yderoMm [IpumepHOil OCHOBHOH 00pa3oBaTENbHON
IporpaMMbl  CpeTHETO o00mero oOpa3oBaHus, OJOOpPEHHON pemieHneM QenepaabHOro
y4e0HO-METOIUYECKOr0 O0BEAMHEHHS IO 001IeMy 00pa30oBaHUI0 (MPOTOKON OT 28 HIOHS
2016 1. Ne 2/16-3),

[TpumepHOil mporpammsbl  001Ie00pa3zoBaTeNbHON AUCIUILTUHBL «DuU3nKa», 0100peHHON
Hayuno-meronnueckum coBetom  LlenTpa mnpodeccuonanpHoro oOpazoBanusi PI'AY
«DUPO» u pekOMEHOBaHHOH /ISl peaiu3allid OCHOBHOW MpodeccrnoHalbHON 00pa3oBa-
tenbHOU mporpammbl CITO Ha 6a3e 0OCHOBHOro 001iero 00pazoBaHuUs C MOJIYUYEHUEM Cpel-
Hero o61ero oopazoBanus (mpotokoa Ne 2 ot 26. 03. 2015);

06 yrounenuu Pekomenaanuii Mo opraHu3aiyy Moxy4eHus CpeHero oo1ero oopazoBaHus
B TIpeJiesiaX OCBOCHUSI 00pa30BaTEIbHBIX MPOrPaMM CPEIHETO MPOPECCHOHATBHOTO 00pa3o-
BaHUs Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHus C yueToM TpeOoBaHMid (eepalbHBIX TOCY-
JTAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB U MOIY4aeMON MpoQeccuu WIN ClenuanbHO-
CTH cpellHero npodeccuoHanbHOro oopazoBanus (MMcbMo JlenapramMeHTa rocyaapcTBEHHOM
NOJUTUKA B cepe moaroroBku padoumx kaapoB u IO Mwunobpnayku Poccum ot
17.03.2015 Ne 06-259) u mpuMepHBIX HpOrpaMM 001e00pa30BaTeNbHbIX JUCHUIUIMH IS
npodeccuoHanbHbIX  00pa3zoBaTeNbHbIX opraHumzauuid  (2015r), omobpeno Hayuno-
MeToanyeckiuM coBeToM LleHTpa nmpodeccuoHanbHOro 0Opa3oBaHUsl M CHCTEM KBaTU(pUKA-
un OI'AY «®UPO» ot 25 mast 2017 mpoTtoxos Ne3;

VYue6noro miana 'BITIOY PO «PKMuA» no cnenmansiocta 23.02.07 Texauyeckoe oocimy-
JKUBAaHUE U PEMOHT JBUTaTeleH, CUCTEM U arperatoB aBromoodmieir ot 21.06. 2019.
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MeTaJI000pabOTKU U aBTOCEPBHUCAY.
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1. MACIHOPTPABOYEM ITPOT'PAMMBbI YYEBHOU JUCHHUITINHBI
«ODU3UKA»

1.1. ITosicHUTEIbHASA 3aNIMCKA

Pabouas mporpamma yuyeOHOU AUCHUIUIMHBI «DU3MKa» MpeAHa3HaueHa NI U3y-
YeHUs1 (PU3UKH TP MTOATOTOBKE CHEIIUAIMCTOB CPEIHEro MpodhecCHOHaILHOTO 00-
pazoBanus no crneuuanbHocTu 23.02.050KcIuTyaTausi TPaHCIIOPTHOTO AJIEKTPO-
000pyI0BaHUS M aBTOMATHKH (TI0 BUAAM TPAHCIOPTA, 32 UCKIFOUYECHHUEM BOJTHOTO).
[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii DI'OC cpennero ob61iero
oOpa3oBaHUsl, TPEABABISIEMBIX K CTPYKTYpE, COJICPKaHUIO U pe3ysbTaram
OCBOCHMsSI  y4eOHOW  auciuIuimHbl «Dus3uka», U B  COOTBETCTBUU C
PekoMmeHmanusiMu 1o OpraHu3aliiy MOJTYYEHUsl CpeaHero ooiiero oOpa3oBaHus B
npezesiax OCBOCHHUSI 00pa3oBaTENIbHBIX MPOTpaMM CpPeIHEro NMpodeccuoHaIbHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOTO o01iero oOpa3oBaHus ¢ ydeTroM llpumepHoii
OCHOBHOW 00pa30oBaTeIbHON MpPOrpaMMbl CpeIHEro o0mero o0pa3oBaHus,
0100peHHOM penieHueM peaepaibHOro y4eOHO-METOIMYECKOr0 00bEIUHEHUS 110
obOmemy oOpazoBanuio (mpotokos OT 28 wuioHs 2016 1. Ne2/16-3);c yuerom
TpeOoBaHUM (PeaepalibHBIX TOCYAAPCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB U
NOJIy4a€MOM  CIEUMATIBbHOCTH CpPEAHEro Mpo¢ecCHOHANBHOIO  00pa30BaHUS
(mucsmMo JlenmaprameHnTa roCyJapCTBEHHOM MTOJIUTUKH B chepe
noarotoBkupabouux kajapos u JAIIO Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259).

JlanHasi mporpamMMma cOCTaBjeHa Ha OCHOBAHHH MPUMEPHON MPOrpaMmbl yueOHOU
nuctutuInHbl «duzukay nis npodeccuoHambHBIX 00pa30BaTEIbHBIX OpraHU3alui
(aBTop:Amutpuena B.D., 3aB.xkadenpoit puzuku MOCKOBCKOTO TOCYIapCTBEHHOTO
yHUBepcuTeTa TexHojorui u ympasienus K.I'.PazymoBckoro,k.T.H.,nipodeccop;
OI'AY «D®UPO», 2015r.),dbuzuka u3yuyaercs kak mnpoduibHas oOrieo0pa3zoBa-
TeJIbHAsI TUCUUIUIMHA. B naHHO# paboueil mporpaMme OTKOPPEKTUPOBAHO pachpe-
JIeJIeHUe BPEMEHU MEXAy pa3fenamu ajis 0ojiee pa3HOCTOPOHHETo u3ydeHus (hu-
3UKHU.

[IpodeccronanbHas cocTapisiomas TUCUUIIMHBL BbIJEIEHAa KYPCUBOM B COZAEP-
YKaHUM Y4eOHOTO MaTepualia 00yJarouxcs.

BueaynuTopHas camoctosTenbHas padoTa 1o (pu3Mke miaHMpoBalach Ha OCHOBA-
HUU paboueit mporpammel Y] , uTo oOecneunBaeT 0oJiee BBHICOKHE PE3YJIBTATHI
OCBOEHUS TUCIUIUINHBI.

N3yuyenue o61eo06pa3oBaTeIbHON YI4EOHONW NUCIMIUIMHBI «DU3KKay 3aBEpPIIACTCS
MOJIBEICHHEM UTOTOB B (hopMe dK3aMeHa B paMKaxX MPOMEKYTOYHOW aTTeCTalluu
oOyuaroruxcs B nporiecce ocsoenus [ITICC3.

1.2. O6mas xapakTepuCcTUKA Y4e0HO U CHUTLTHHBI

B ocHoBe yueOHOU nucuurinabl « PU3nKay JeKUT YCTaHOBKA Ha (popMupoBaHUe
yoOy4aeMbIX CUCTEMBbI 0a30BbIX MOHATHI (PU3MKU U MPEJICTABIEHUNH O COBPEMEH-
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HOW (PU3NYECKON KapTHHE MUpPA, a TAK)Ke BBIPAOOTKAa YMEHUI MPUMEHSTh Ppu3nde-
CKUE 3HaHUS, KaKk B NMPO(PECCUOHAIBHON NEATEIbHOCTH, TaK U JUIS PEIICHUS KHU3-
HEHHBIX 33/1a4.
MHorue nonoxeHus, pa3BUBaeMble (U3UKON, paccCMaTPUBAIOTCS KaK OCHOBA CO-
3JJaHUS U UCIIOJIb30BAHUS NH()OPMALIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOT U
(UKT) - omHoro u3 HanOojee 3HaYMMbIX TEXHOJIOTMUYECKUX JOCTHXKEHUN COBpE-
MEHHOW LMBUIIN3ALIUY.
dusuka naeT KoY K MOHUMAHUIO MHOTOUMCICHHBIX SIBIICHUI U MPOLIECCOB OKPY-
KAIOIIETO MHPA.
B ¢usuke popmMupyrorcs MHOTHE BUABI AEITEILHOCTH, KOTOPbIE UMEIOT METa-
IIPEAMETHBIN XapaKTep:

® MOJEIMPOBAHNE OOBEKTOB U MPOIECCOB;
IPUMEHEHNE OCHOBHBIX METOJIOB [TO3HAHUS;
CUCTEMHO-UH(POPMAIIMOHHBIN aHaIN3;
(hopMyIMpPOBAHKE TUIIOTES;
aHaJlu3 U CUHTES;
CpaBHEHHE, 0000IICHHE;
CUCTEMAaTU3alINs;
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBA3EH;

® [IOWCK aHAJIOTOB;

e yIpaBJieHHE 0OBEKTaMHU U MPOIIECCAMH.
HiMeHHO 3Ta JUCHMIUIMHA TO3BOJIAET MO3HAKOMUTH OOYYAIOIIUXCS C HAYYHBIMU
METOJIaMU MO3HAHUS, HAYYUTh UX OTIMYATh TUIIOTE3y OT TEOPUH, TEOPHUIO OT DKC-
MEPUMEHTA.
dusuka UMeeT 0YeHb OOJIBIIOE U BCEBO3PACTAIONIEE YMCIIO MEKAUCIUTIIHHAPHBIX
CBSI3€H, MMPUUYEM Ha ypOBHE KaK MOHATHHHOTO ammapara, TaKk U WHCTPyMEHTapHsl.
Cka3zaHHOE TMO3BOJISIET paccMaTpuBaTh (PU3UKY KaK METAAUCIUIUIMHY, KOTOpas
MIPEIOCTABIISACT MEKAUCIUILTMHAPHBIN S3bIK JJIsI OMMMCAHUSI HAYYHON KapTUHBI MU-
pa.
OOnaznast JIOrMYECKON CTPOMHOCTBIO U ONMUPASICh HA DKCIEPUMEHTaIbHbIE (DAKTHI,
yueOHas nucuuruinHa «dusnkay Gopmupyer yoOyyaroumxcs moaJIuHHO HayqyHOe
MUpoBO33peHue. Pu3nka sIBIsIeTCS OCHOBOM y4Y€HHsS O MaTepHabHOM MHUpPE U pe-
1aeT mpooOJIeMbI ITOTO MHPA.
[Tpu ocBoenuu mpodeccuit CIIO texnudeckoro npoduis dusmka uydaercs 60-
Jee yriyOJeHHO, Kak npoduibHas ydeOHas TUCHUIUIMHA, YYUTHIBAIOIIAS CIICIIU-
¢uKy ocBanBaeMbIx podeccuii.
TeopeTnueckue cBeneHus Mo (HU3MKE AOMOJHSAIOTCS JAEMOHCTpallMsIMUA U JTlabopa-
TOPHBIMU pabOTaMHu.
N3yuyenue oOuieoOpa3zoBaTenbHO yueOHON qucuuruinabl «Dusukay 3aBepiuaercs
NOJIBEICHUEM UTOrOB B (DOpME 3K3aMEHA B paMKax MPOMEKYTOUHOM aTTECTALUU
obOyuarommuxcs B nporecce ocBoeHus: OIIOIT CIIO ¢ monydennem cpenHero oo-
miero oopasosanus (ITTICC3).



1.3. MecTo yueOHOIi JTMCHUIIMHBI B CTPYKTYpPe OCHOBHOII npodeccnoHanbHOil
o0pa3oBaTeJbHON MPOrPAMMBI:

B npodeccuonanbHbIX 00pa30BaTEIbHBIX OpraHU3aIMgX, PEATH3YIONINX 00pa3o-
BaTEJIbHYIO IMPOTPaMMy CpeIHero oOmiero oOpa3oBaHUS B Mpeneiax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOTO O0IIEro oOpa3oBaHMs, ydeOHas MUCIUILIAHA
«®Puznka» u3ydaercs B oOmieoOpa3oBarenbHOM mukie ydeOnoro miaana OITOIT
CIIO na 6a3e OCHOBHOTO OOIIEro 00pa30BaHMs C MOJYYCHHEM CPEIHEro OOIIero
obpazosanwus (ITIICC3).

B yue6nbix ianax [IIICC3 mecto yueOHON nucuuiuinHbl «OU3uKa» - BCOCTaBE
podUIBLHBIX 00IIe00pa30BaTEIbHBIX YUEOHBIX TUCIUIUIMH, (POPMHUPYEMBIX W3
o0s3aTenpHbIX NpeameTHbIX obnacteit ®I'OC cpennero obuiero oopazoBaHus, s
npodeccuit CIIO coorBeTcTByomero npoduis npodeccrnoHaabHoro odpaszoBa-
HUSL.

1.4. Pe3yabTaThl 0CBOECHUSA Y4eOHOW IMCIUTIIAHBI

OcBoeHue coaepkaHusi yuyeOHOM aucuuiuiuabl « Dusrka» obecriednuBaeT J0CTH-
YKEHUE CIICTYIONIUX Pe3yJabTATOB:

* IUYHOCHIHBIX '

- YyBCTBO TOPJOCTHU U YBAKECHUS K UCTOPUU U JOCTUKEHUSIM OT€UECTBEHHOU (hu-
3UYECKON HAyKH;

- (U3HYECKH IPaMOTHOE MOBENCHHE B MPOPECCUOHATBHOMN JIEATEbHOCTU U OBITY
pu 00palleHuu ¢ mprudopamMu U yCTpOMCTBaAMU;

- TOTOBHOCTbH K MPOJIOJKEHUIO 00pa30BaHUS U MOBBIIICHHS KBATU(DUKAIIUU 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 BHIOPAHHOU MTPOQPECCHOHAIBHOMN JCSITEIBHOCTH;

- YMEHHE CaMOCTOSITEJIbHO JOOBIBaTh HOBBIC IS ceOsl puznueckue 3HaHUS, UC-
MOJIB3YS JIJISl TOTO JOCTYIHBIE UCTOYHUKHU WH(DOpMAIINH;

- YMEHHE BBICTpPauBaTh KOHCTPYKTHUBHBIC B3AMMOOTHOIIICHUS B KOMaH 1€ MO pelie-
HUIO OOIIMX 3aJ1a4;

- YMEHHUE YIIPABJIATH CBOECH MIO3HABATEIILHOM AEATEIBbHOCTHIO,

- POBOJIUTH CAMOOILICHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYJIbHOTO Pa3BUTHS;

* MemanpeomMenmnblx:

- HCTI0JIb30BAHKE PA3TMYHBIX BUJIOB MO3HABATEIILHON JIESITENHHOCTH 1JISI PELICHHUS
bu3nYecKuX 3a1a4,

- TIpUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOJIIOJCHHMS, OTMMCAHMS, U3MEpe-
HUSI, SKCIIEPUMEHTA) ISl U3YyUYECHUS! PA3IMUYHBIX CTOPOH OKPY Kalolleh IeHCTBU-
TEJIbHOCTH;

- HCMOJIb30BAaHHE OCHOBHBIX MHTEIJJIEKTYaJbHbBIX ONEpPAINil: TOCTAHOBKH 3a/1a4u,
bopMyIMpOBaHMs TUIIOTE3, aHATM3a U CUHTE3a, CpaBHEHUs, 0000IIeH s, CUCTe-



MaTHU3all1iH, BBISBICHUS TPUYMHHO-CIIEICTBEHHBIX CBSI3€H, OMCKA aHAJIOroOB, (op-
MYJIMPOBAHUS BHIBOJOB JIJISl U3YUEHUS PA3IMUHBIX CTOPOH (PU3UYECKUX OOBEKTOB,
SIBJICHUH U MTPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B
npodeccuoHanbHOU cepe;

- YMEHUE TeHEpUPOBATh UECH U OINPEACIATh CPEACTBA, HEOOXOUMBIE IIsIUXpea-
JU3alluy;

- YMEHHUE UCIO0JIb30BaTh PA3IMUYHbIE UICTOYHUKH JIJISl IOJTy4YEeHUs] PU3NUECKON UH-
dbopmaruu, OleHUBATh €€ JOCTOBEPHOCTH;

- YMEHHE aHATU3UPOBATH U MPEACTABIATH HHPOPMAIUIO B PA3IUYHBIX BUAAX;

- YMEHHE MyOJUYHO MPEICTABISATh PE3YIbTAaThl COOCTBEHHOTO MCCIIEOBAHUS, BE-
CTH JMCKYCCHUHU, TOCTYITHO ¥ TapMOHHUYHO COYEeTas cojepkaHue u (OopMbl Mpe-
CTaBJIsIeMOil HH(POpPMALINH;

* NPeOMEemHbIX:

-c(pOpMHUPOBAHHOCTh COOCTBEHHOM MO3MLIMK MO OTHOLIEHUIO K (PU3NYECKON HH-
dbopmaruu, moxy4aeMoi U3 pa3HbIX HCTOUHHUKOB,;

- c(pOpMHUPOBAHHOCTH MPEICTABICHUM O POJIM U MECT€ (PU3UKU B COBPEMEHHOMN
HAy4YHOW KapTHHE MUpPa; MOHUMaHuE (PU3NYECKOW CYITHOCTH HAOJIIOJaeMbIX BO
Bcenennoit sBiennii, ponu Gpu3nKd B GOPMUPOBAHUHN KPYTo30pa U PYHKIIMOHAIb-
HOM rpaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS] MPAKTHUYECKUX 3a/1a4;

- BJAJICHUE OCHOBOIOJIATalOIIMMU (PU3NYECKUMH HOHATHUAMHU, 3aKOHOMEPHOC-
TSAMH, 3aKOHAMU U TEOPUSIMH;, YBEPEHHOE MCIOJb30BaHUE (HU3UUECKON TEPMUHO-
JIOTUW ¥ CUMBOJIVIKY;

- BJIaJIeHWE OCHOBHBIMHU METOJIaMU HAYYHOTO TMO3HAHUS, HUCIIONb3yEeMbIMHU B (hH3H-
Ke: HaOJII0/IeHuEM, OITUCAaHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

- yMmeHus1 00pabaThIBaTh pe3yabTaThl U3MEPEHUI, OOHAPYKUBATH 3aBUCUMOCTh
MEXIY PU3NIECKUMU BEIMYMHAMHE, OOBICHATH TIOTyYEHHBIC PE3YIbTATHI U JIe-
JIaTh BBIBOJIBI;

- chopMUPOBAaHHOCTH YMEHHUS peniaTh GU3NIeCcKue 3a1auH;

- c(hOpMUPOBAHHOCTH YMEHUS MPUMEHSATD MOTYUEHHBIC 3HAHUS ISl OOBSICHEHUS
yCIIOBUH NpOTeKaHUs! (PU3NYECKUX SABJICHUH B IPUPOJE, MPOPECCHOHATBHOM cdepe
U IS IPUHSATHS IPAKTUYECKUX PEIICHU B ITOBCEIHEBHOM KU3HH,

- c(hopMHPOBAHHOCTH COOCTBEHHOM ITO3HMIIMU MO OTHOIICHUIO K (DH3UUECKON WH-
dbopmanuu, moxy4aeMoi U3 pa3HbIX HCTOYHHUKOB.

1.5. IIpopuiabHas cocraBisiiomas (HAMPABJIEHHOCTh) 00pa30BaTeJIbHON AMC-
HMILTHHBI

N3yuenue ¢pu3nku B MpoPecCHOHABHBIX 00pa30BaTEIbHBIX OpraHU3alusIX, pea-
JU3YIONUX 00pa30BaTeIbHYIO MPOrPaMMy CPEIHETO 00IIero 00pa3oBaHUs B IIpe-
nenax ocBoeHusiOITOIT CTIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHusl, UMEET
CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT Mpoduiis mpodheccnoHaaIbHOro 00pa3oBa-
HUS. DTO BBIPAXKAECTCS B COACPKAHUHN 00YUEHHS], KOJTUYECTBE YacOB, BbIIEISIEMBIX
Ha U3Y4YEHHUE OTJEIbHBIX TEM MPOrPaMMBbl, TITyOMHE UX OCBOCHHS O0yUYarOIIMMHUCH,
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o0BeMe U XapaKkTepe MPaKTUUECKUX 3aHITHH, BUAAXBHEAYTUTOPHON CaMOCTOSI-
TeJILHON PaboThl 00YUAIOIINXCS.

[Tpu ocBoeHnn mpodeccuii TEXHNIEeCKoro mpoduiis mpodecCHoHaTbHOTO 00pa3o-
BaHMS (U3MKa M3ydaeTcs Oosiee yriyOJeHHO, Kak MpoduiabHas ydeOHas TUCIIH-
IUTMHA, YYUTHIBAIOIIAs ClIENU(UKY OCBaUBAEMBIX ITpOodeccuil.

[TpodunsHOE U3yUyeHNE NUCUUIUIMHBI IPOUCXOAUT MPU YACTUYHOM IepepacIpee-
JIEHUH y4€OHBIX YacOB B 3aBUCUMOCTH OT BaKHOCTH paszfielia Wi TEMbI JJid JaH-
HOW mnpodeccun, oTOOpe AMIAKTUYECKUX €JIEHUL], MCIOIb30BaHUM MOTEHIMAIA
MEXIPEAMETHBIX CBSI3€H, OTPaKEHUH NMPOPUIBHON COCTABISIONIEH B OpraHu3aluu
CaMOCTOSITENIbHOM paboThl 00yYarOIUXCsl.

B conepxanuu yueOHON JUCHUIUIMHBI IO (PU3HKE MPU MOATOTOBKE 00YyYarOIIUXCS
nonpoeccusiM TEXHUYECKOro mpouiisi NpoPecCHOHAIIBHOIO 00pa3oBaHUs MPO-
(UIBHON COCTaBIAIONIECH SBISETCS pa3fen «DJIEKTPOJAMHAMHKA», TaK KaK OOJb-
IIMHCTBO MPOQECCHii, OTHOCSIINXCS K 3TOMY TPODUIIO, CBSI3aHBI COJIEKTPOTEXHH-
KOW U DJIEKTPOHUKOM.

1.6. Kostn4yecTBO 4acoB Ha OCBOeHHe paldoueil MporpaMmbl y4eOHOW AUCHH-
MJIMHBI:

MakcumanbHOU yueOHOM Harpy3ku obyuatomierocs: 183 yaca, B TOM yucIe:

- 00s13aTeNbHOM ayTMTOPHON yueOHOM Harpy3ku oOyuatomierocst 122 daca;

- CaMOCTOSTENbHOU paboThl 61 Hac.



2. CTpyKTypa u cojep:kaHue y4eOHOH JUCHTUNIIMHBI

2.1. OO0bem yuyeOHOM THCHMILIMHBI U BUAbI Y4eOHOI padoThl

Bun yaeOHO# paboThI O0beM yacoB
MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 183
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAasl Harpy3Ka (Bcero) 122
B TOM YHCJIE:
- YPOKH TEOpUHU 29
- 1abopaTopHbIE PabOTHI 16
- IPAKTUYECKHUE 3aHITHSI 69
- KOHTPOJIbHBIE PA0OTHI 8
CamocrosiTeibHas padboTa o0y4awierocs (Bcero) 61
B TOM YHCJIE:
BBITIOJIHEHUE WHAMBUAYAJIbHBIX 3aJaHUi, TBOPUECKHUX 3a- 9
JTaHUM
pEILICHUE YNPAXKHEHUM, PEKOMEHIOBAaHHBIX IIPEIoJaBaTe- 11
JeM
npopaboTKa MaTepUalioB y4eOHHMKA IO BOMpPOCaM K Mapa- 11
rpadam
MOATOTOBKA JOKJIAJ0B W 3amuTa pedepaToB MO TemMaM 10
IPOTPAMMBI
camocTosATeNbHasg paboTa HaJl MHAUBUAYAJIbLHBIM MPOEKTOM 20
Hrorosas arrecranus B popMme sK3aMeHa 6
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2.2. TemaTuveckuii IVIAH U coJep:KaHNe Y4eOHOH JUCHMIIMHBI:

HanmenoBanme pa3- Conep:xanue yueOHOIro MaTepuasa, JJadopaTtopHbie U NPpaKTHYecKHe PadoThbl, CAMOCTOA- Ob6bem | YpoBenb
JeJIOB U TeM TeJibHasi padoTa 00y4aommxcs 4acoB OCBOEHUS
1 2 3/1 4
Beenenne (3/1 u) Ouzuka - pyHmaMeHTanbHas Hayka O mpupoje. ECTeCTBeHHOHAy4YHBIM METO]| MMO3HAHUS, €ro 1 1
BO3MOKHOCTH U I'PAHMIIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHSI B MPOLIECCE TO3HAHUS PUPO-
el MogenupoBanue (HU3MYECKUX SBICHUN M MPOLECCOB. Pojb 3KcriepuMeHTa U TEOPHH B IMPO-
recce nmo3HaHus npupoabl. dusnyeckas BennuuHa. [lorpenrHoctu u3mMepeHuit GpU3NUECKUX Be-
nnanH Dusznyeckue 3akoHbI. ['paHuIbl mpuMeHuMocTr pu3udeckux 3akoHOB [lonsTHEe 0 Du3M-
YyecKol KapTuHe Mupa. 3HaueHue (usuku npu ocsoenuu npodeccuii CI10.
IpakTuyeckue 3aHATHA 1
[13 1. BBoHbI HHCTPYKTAX MO TEXHUKE OE30MaCTHOCTH
Konrtpoabsnas padora Nel 103 1
CamocrosiTesibHasi padoTa 00y4aromxcs
PaboTa ¢ KOHCIIEKTOM JICKIIHH;
* Enunas xoiekuus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoBhttp://school.collection.informika.ru/
becrnarnelii caiit knacc!Haspuznkapusuka s Jr0003HATEIbHBIX; 1
ITonroToBka JIOKJIAJIOB!
®dusuka - pyHIaMeHTalbHas HayKa O PUPO/IE;
EcrecTBeHHOHAy4HBIN METO/ MO3HAHUS, €T0 BO3MOXKHOCTH U TPAHUIIBI TPUMEHHUMOCTH,
[TonsTre 0 pu3NYECcKOil KApTUHE MUPA;
3HaueHue ¢usuku npu ocsoenuu npodeccuit CIIO.
Paznen 1. Mexanuka (25/13 ) 26/13
Tema 1. 1. Mexanunueckoe nBrxkeHne. Konebamenvnoe osuxcenue inekmpooa npu ceapke.llepemenienue. 3
Knnemaruka. (8/4 u) | IlyTs. Ckopocts. PaBHOMepHOE NpSIMOIMHENHHOE ABWXXEHHE. YCKopeHue. PaBHomepeMeHHOe 2
NpSIMOJIMHEHOE BUXEeHUE. TopmosHoit nyme aemomooduns. (CBoOonHoe majeHue. JBrmkeHune
Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUXKEHHE 10 OKpPYKHO-
ctu.Bpawamenvnoe osusicenue ceapounvix npeoopazosameneii. Texnuka manunyaupoeanus
I1eKMpPoOoM npu pyuHou 0y2060u ceapke. IIpagka memanna, mexanuueckasn pe3ka Memania.
IIpakTuyeckue 3aHATHSA: 5

11



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

I13 2. «ITocTpoeHue rpadudeckoit 3aBUCHMOCTH ITPY MOJISTUPOBAHUH (DU3UUECKOM 3a/1a9my,

13 3. «MccnenoBanne «kaueCTBEHHBIX) XapaKTEPUCTHK MPSIMOIMHENHOTO PABHOYCKOPEHHOTO JIBHKE-
HUs 0e3 HaYaIIbHOW CKOPOCTHY,

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

I13 5. «/IBu>keHue 1Mo OKPYKHOCTH € IMTOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIOY;

I13 6.«OCHOBBI KHHEMATHKH.

CamocrosiTesibHasi padoTa 00y4aArOIIUXCS:

UreHne TeKcTa yueOHHKA;

Boripocs! 1151 caMOKOHTpoJIs K naparpadam yueOHHKa;

Pa3zo0patb 3aaun ¢ 3TaIOHOM pELLIEHUS;

[ToAroToBKa JOKJIAIOB!

TopMo3HO# ITyTh aBTOMOOUIIS,;

Yckopenue. PaBHonepemMmeHHOE TPSIMOJIMHEHHOE IBUYKEHUE;

CB00OOHOE MaJIEHHE;

JIBu>keHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY;

PaBHOMEpHOE ABMKEHUE IO OKPY>KHOCTH.

[ToaroroBka pedepaTos:

Mexanuyeckoe IBuxXeHne. Ero OTHOCUTENbHOCTD.

Pabora ¢ yueOHUKOM:

UreHue TekcTa y4eOHUKa,

Kiacrepsl - BblielIeHHE CMBICTIOBBIXEEHUI] TEKCTA B BUAE TPO3/H;

WHcent - uTeHHnEe ¢ TOMETKAMH.

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

Pabora co cripaBoYHBIM MaTepUaIoM

IToAroToBKa NMpEe3eHTALMMA:

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

[IpocMmoTp BUICOPPArMEHTOB, YU€OHBIE BUACOPOIHKHU TTO (PUBHKE.

AHuMaiu, Qu3ndeckue MoeNu pasIudHbIXporieccoBCatim wKonbHOU husuueckol 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html;

Mexannueckoe aBmkeHue. TpeHaxep CONStructor (koHCTPyKTOp Mo QU3HKE);
Penerurop 1C;

Enunas xomtekuus nudpoBbix 00pa3oBaTeNbHBIX pecypcoB http://school.collection.informika.ru/
becrunarHblii caiit knacc!Has pusuka dpuznka 11t 110003HATENBHBIX.
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Tema 1.2.
3aKOHBI MeXaHUKH
HeroTona (8/44)

ITepsbsiii 3akoH HeroToHa. Crita. Macca. immynbsc. Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH
KJIaCCUYECKOM AMHaMUKH. Tperuii 3akoH HploToHa. 3akoH BceMupHOro tarotenus. Cusl, oeii-
cmeyruiue npu nepeHoce pPAchiaeieHH020 Memania yepes 0y2060e nPOCMPAHCHE0, UX
Hanpagnenue u cpagpuueckoe uzoopaxcenue. Ilonoxcumenvnas u ompuyamenbHas poib CUbL
masaxcecmu npU HAK1I0HHOM, 6EPMUKAILHOM U 20PU3OHMATIbHOM NOJI0MCEHUU
wieoe.1I'paButanionHoe nojue. Cuna tsxectu. Bec. M3smenenue yenmpa maxcecmu mawiun 6
3aeucumocmu om pacnonoxcenusn zpy3a.CrnocoObl n3mMepeHus: Mmacchbl Tesl. Cuibl B MEXaHUKE.

Hpalcrnqecmle 3aHATHA.

[13 7 Pemenue 3amau no teme: «Cuna, yckopenue, macca. Il 3akon Herotonay;,
I13 8 Ypok B cTuxax: «Pelienue 3aj1a4 1o JuHaMHUKE»;
I13 9Pemenue 3anau mo teme: «Cuja TSHKECTH, BEC Tea, HEBECOMOCTDY)

I13 10Pemenue 3ama4 mo Teme: «3aKOH BCEMUPHOTO TATOTCHHS
I13 11 Pemenue kauecTBEHHBIX3a4a4 10 TEME «3aKOHBI MEXaHUKU HproTOHAY.

CamocrosiTeJibHAsA paboTa 00y4ar0LMXCs:

Tectbl ¢ BHIOOPOM OTBETA.

Pemenne kauecTBEHHBIX 3a7a4.

[ToAroToBKa JOKJIAIOB!

-3aKOH BCEMHUPHOT'O TATOTEHMUS,

-Cuna TsoxectH. Bec;

-Crioco0bl U3MEPEHHSI MacChl TE,

- CuIibl B MEXaHUKE.

Pabota ¢ yueOHUKOM:

YreHue TeKcTa yueOHHKA C TIOMETKAMH (MHCEIIT);

Bomnpocs! 1t camoKoHTposIst K Tiaparpadam yueOHHKa,;

CocraBnenue

Pa3obpate 3a1auu ¢ 3TAIOHOM pelICHUSI.

Kaacrepsl - BbifieieHHE CMBICTIOBBIXEICHUI] TEKCTA B BUJIE TPO3H.
ITonroroBka Mpe3eHTaIMii:

Cuuna tsxectu. Bec tena. HeBecomocTsb.

[IpocMoTp BUICOPPArMEHTOB, YI€OHBIE BUACOPOIHKHU IO (PUBHKE.
AHuMaiu, Qu3ndeckue MoIeNu pa3sIudHbIXporieccoBCatim wKonbHOU husuueckol 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html.

Penerutop 1C.
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Enunas komtekunust nudpoBsIx 00pa3oBarenbHbIXhttp://school.collection.informika.ru/

becrnatHbril cailT kinacc!Has dusuka Gusuka 11 JIF0003HATEIBHBIX.

Tema 1.3.
3aKOHBI COXpaHEHH S
MexaHuku (9/5 u)

3aKoH coXpaHEeHHs UMITyJIbca. PeakTuBHOE nBIKeHUE. Pabota cuibl. PaboTa moTeHIManbHbIX
cuil. MomtHocte. DHeprus. Ilpasuna pacuema npouszeooumenvHocmu npoyecca 0y2080ii ceap-
Ku, Ko3(ppuyuenm pacnnaenenus, nomepsv u nannaeku. Kunernueckas sneprus. [lorenuu-
ajbHas HHEPrus. 3aKOH COXpaHEHUs1 MexaHn4yeckol sHneprun.llpocmeole mexanusmol 6 cospe-
MEHHOM agmomodue : HAKI10HHAA NJI0CKOCMb, 6UHM, pbluaz, 0.10K. IIpMeHeHne 3aKOHOB CO-
XpaHEHMUSI.

Jlaboparopnasi padora Nel

M3yueHne 3akoHa COXPAHEHUS HMITYJIbCa TPU YIIPYTOM CTOJIKHOBEHHH IIAPOB TI0
CTPOOOCKONTUYECKUM CHUMKAM.

Hpalcr HYECKHe 3aHATUA.

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

I13 13 «IloreHunanbHast U KUHETUYECKAs SHEPUS»;

I13 14 «M3yuenue 1no crpoOOCKONUYECKMM CHUMKAaM 3aKOHA COXPAHEHUs SHEPTUU MIPH YIIPYTroM
CTOJIKHOBEHUH ILIaPOB»;

I13 15 Pemenue 3a1a4 no teme: «3aKOH COXpPaHEHUS SHEPTUNY;

I13 16 AHanu3 KoHpouId 1o TeMe «MexaHuKay.

Kourpoabnas padora Ne2 «Mexannka»

CamocrtosiTesibHast paboTa 00y4arOIIMXCH:

Pabota ¢ yaeOHUKOM:

['paduueckoe n300pakeHHE CTPYKTYPhI TEKCTa (KJIACTEPHI);
Bonpocs! ju1s1 caMOKOHTpoIIst K aparpadaM ydeOHHKa;
Pa3o0path 3a1auu ¢ 3TAJIOHOM pEIICHNUS;

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 BuaeodparMeHToB, yueOHbIe BUICOPOIHUKH 1O (HUBHKE.

Anumanuu, GU3HUECKUe MOJICIH PA3INYHbIXITporieccoBCalT MKOIBHON GHU3HUecKoil 1aboparo-
pun http://www.infoline.ru/ g2315495/physics. html

« Mexanmnueckoe ABrkeHue». Tpenaxep constructor (KOHCTPYKTOP 1O (HU3HKE).

Penerurop 1C.

Bupryansabie naboparopusie padboTsl o ¢usukel http://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy.

Enunas xomtexiust udpoBeix oOpa3oBaTeibHbIx pecypcoB http://school.collection.informika.ru/
becruiatHbiil cailT kinacc!Hasdusukapuznka s Jr0003HaATEIbHBIX.

Pa3znen 2. «OcHOBBI MOJIEKYJISIPHON (PU3NKH U TepMognHaMuKkm» (19/9 4.)

18/9

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

OcCHOBHBbIE MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Pa3zmepsl 1 Macca MOJIEKYI U aTo-
MOB.Maxkpo u MUKpoCmpyKmypa memanios u c6apHuvlx coeourenuil. poyHoBCKOe JIBIKEHUE.
Juddysus. Cuitel 1 S5HEPTUS MEKMOIEKYISIPHOTO B3auMoieicTBus. CTpoeHUH Ta3000pa3HBbIX,
KHUJKUX U TBEpbIX Tesl. CKOPOCTH ABMXKEHUS MOJIEKYI U UX u3Mmepenue. Uneanbnerii ras. Jlas-
nenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu ra3oB. TemnepaTypa u
ee u3MepeHue. ['a3oBbie 3aKk0HBI. AOCOIOTHBIN HyNb TeMIleparypbl. TepMoanHaMuyeckas mkana
TeMIeparypsl. Onpedenenue memnepamypst cmonida ceapounoil oyzu. Bauanue memnepa-
MYPHO20 pexcuma npu ceapke uzoeauil u3 cmaau.yY paBHeHUE COCTOSIHUSI UICAIBHOTO Ta3a.
MouisipHasi ra3oBasi HOCTOSTHHASI.

Hpalcrnqecmle 3aHATHUA.

I13 17. Pemenue 3aga4 no teme: «3ompoueccsl B rasax.;

JlaGoparopHnasi paGora Ne2

-OnbITHOE NOATBEpsKACHNE 3akoHa boitns — Mapuortra.

CamocrosiTeIbHAsi paGoTa 06yuarommxcsi(mo BEIOOPY NperoiaBaTers)
Pabora ¢ yueOHUKOM:

Bonpock! ju1s1 caMOKOHTpOIIs K Maparpadam yueOHHKa;

Pa3zo6patp 3aaun ¢ FTaIOHOM pELLIEHUS.

IToAroTroBKa JOKJIAJOB!

- OCHOBHBIE NOJIO’KEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOpHH;

- Pazmepsl 1 Macca MOJIEKYH M aTOMOB;
- UneanpHbli ra3. JlaBneHue rasa;
- CTpoeHHnH ra3000pa3HbIX, )KUAKUX U TBEPJIbIX Tell.
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[ToaroroBka pedepaTos:

- CTpoeHnH ra3000pa3HbIX, KUJAKUX U TBEPIBIX TEIL.

[ToAroToBKA MPE3EHTALMN!

- CtpoeHu# ra3000pa3HbIX, KUIKAX U TBEPABIX Tell.

- BpoyHoBckoe nBukeHue.

- Auddysus.

- CuJibl ¥ SHEPTUSl MEXXMOJIEKYJISIPHOTO B3aUMOACHCTBHSL.

Pabota mo vHAUBUyaTbHBIM TPOSKTAM.

[TpocMmoTp BuaeodparMeHToB, yueOHbIe BUICOPOIHUKH 1O (HUBHKE.

- AHUMaIK, GU3NIECKUE MOJICIN PA3IMIHBIXTIpOoIieccoBCatim wKoIbHOU (husuyeckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html

«OcuoBbl MKT. UneanbHerii razy TpeHnaxepConstructor (KOHCTPYKTOP 1Mo PU3KKE).
Penerurop 1C

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

-Enunas xomnexknus nudpoBeIX 00pa3oBaTeNbHBIX pecypcoB becruiaTHblil calT
kiacc!Hagdusukadusuka 1 110003HATEITbHBIX.

Tema 2.2.0cHOBEI

TePMOTUHAMHUKHI
(5/2u.)

OcHOBHbIE TIOHATHUS U OmpeeracHusl. BHyTpeHHss1 sHeprusi cucTeMbl. BHYTpeHHss sHEp-
rus ujaeabHOro ra3a. Pabora u Teruiora kak ¢GopMbl repeaayu SHEPTUH. TermIoeMKOCTb. Y 1elb-
Hasg TEIJIOEMKOCTh. YpaBHEHHE TeIUIOBOTO ©Oananca. IlepBoe Hauano TepMOJMHAMU-
ku.Anuabatuelii npornece. Igppexkmusnviii KII/[ npouecca nazpesa ceapounoii oy2u. Pacuem
nO2OHHOU IHepeuu U IPHEeKMmueHoll menioeoii MowHocmu ceapoynou oyzu.llpunuun nei-
ctBus TeroBod mamuHbl. KIIJ[ temmoBoro neurarens. Bropoe Hauano tepmoauHaMuku. Tep-
MOJAMHAMUYECKas IIKaja TeMIeparyp. XOoJIOAWIbHbIe MamuHbl. TersoBsie ABuratenu. OxpaHa
MPUPOJIBI.

Hpalcrnqecmle 3aHATHUA.

I13 18. Pemenue 3aga4 Ha TeMy: «OCHOBHBIE TIOHATHS M 3aKOHBI TEPMOIUHAMUKI;
I13 19. Pemenue 3agau Ha Temy: «KIIJl TermioBbIX nBUTaTENE»

CamocTtosiTe1bHAasA padoTa 00y4alOIMXCH

Pabora ¢ yueOHUKOM:

Bormpockr st caMokOHTpoIIst K maparpadam yaeOHNKa,

Pazo0paTh 3aauu ¢ 3TaIOHOM peIIeHUS;

Pemenne kauecTBeHHBIX 3a7a4 10 TeMe «OCHOBBI TEPMOJMHAMUKIY.
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[ToAroToBKa JOKJIAJIO0B:

DKOJOTHYeCcKHe MPOOIEMBbI CO3/1aBaeMbIe PA3TUYHBIMU BUIAMHU TETUIOBBIX MAIIIWH.
[ToaroroBka pedepaTos:

-Pabota u Teruiora kak (OpMBI epeaadn YHEPTHH;

- VI3MeHeHue arperaTHbIX COCTOSIHHIA BEIIECTBA

ITonroToBKa Mpe3eHTaALMA:

-[TpuHUMnO KEMCTBUS TEIIOBOM MalIMHBL;

-TennoBele ABUTaTENN.

Pabora no nHAMBUAYAIBHBIM MPOEKTaM

[TpocMoTp BUACODPArMEHTOB, YICOHBIC BHICOPOIHKH 110 (hU3HKE.

AHuMaiuu, Qundeckue MoIeNu pasnuyHbIxnporeccoBCatim wKonbHOU husuueckot 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html.

OcHoBBI TepMOAMHAMUKH T peHaxepCoONStructor (KOHCTPYKTOP Mo GU3UKe).

Penerutop 1C.

Enunas xomtekuus mudpoBbix oOpasoBatenbHbix pecypcos http://school.collection.informika.ru/
becruaTHbli cailT kinacc!Hasdusukadusnka s 1F0003HATETBHBIX.

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

Hcnapenue u xoHneHcauus.HacblmeHHsli nap u ero cBoiictBa. AGCOMIOTHAS M OTHOCUTEIbHAS
BIAKHOCTb BO3AYyXa. Onpedenenue 61axCHOCMUEO30YXa 6 NPOU3IBOOCHIBEHHOM NOMEW|eHUU.
Ceoiicmea 2a306: 0016ULAA CHCUMAEMOCHLD ,3A6UCUMOCHLL 0AB/ICHUA U 00beMa 2a3a Om meM-
nepamypui. Bzaumooeiicmeue pacnnagnennozo memanna c 2azamu. Cuna noeepxHocmuoo
HamA}CeHUs, OelCMEYIouias npu nepenoce pacniagienno2o memasna. Touka pocel. Kunenue.
3aBUCHUMOCTh TeMIIepaTypbl KUIEHHUsS OT JaBieHus. [leperperbiil map M €ro MCHoJjb30BaHUE B
TEXHUKE.

JlaboparopHnasi pabora Ne3

I/I3MepeHHe BJIA’)KHOCTHU BO3J1yXa € IOMOUIBIO IICUXPOMETPA.

CamocrosiTe1bHAs padoTa 00y4YalOIMXCH:

Pa6ota ¢ yaeOHUKOM:

Borpocs! 151 caMokoHTpoIIs K naparpadam yueOHHUKa

Pazo6pathb 3a1aun C 3TAJIOHOM pEILICHHUS.

IToAroToBKa TOKIAA0B!

-HacsIleHHbIN T1ap U €ro CBOMCTBA,

-AOCOJIIOTHAs U OTHOCUTENbHAS BIaKHOCTh BO3/1yXa;

-CBOHCTBa ra3oB: CKMMaeMOCTh, 3aBUCUMOCTb JaBJICHHs U 00beMa raza oT TeMIEpaTyphl;
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-Touka pocsl. Kunenue. 3aBUCUMOCTb TEMIIEPAaTypbl KUIIEHUS OT JIaBJICHNUS;

- [leperpetslii map 1 €ro UCHOJb30BaHUE B TEXHHKE.

[MoaroroBka pedeparos:

-Mcnapenue u KOHIEHCALMSL.

Pabota no nHaMBHyaIbHBIM IPOEKTAM.

[TpocMoTp BuaeodparMeHToB, yueOHbIe BUICOPOIUKH 1O (HU3HKE.

- AHUMaIK, GU3NIECKUE MOJICIN PA3IMIHBIXTIpoIieccoBCatim wKoabHOU husuyeckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. Html.

- «CBoiicTBa mapoB»_Tpenaxkep CONStructor (koHCTPyKTOp MO (HU3HKE).

Penerurop 1C.

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

-Enunas xomnexkmms mudpoBbeIX 00pa3oBaTeNbHbBIX pecypcoBhttp://school.collection.informika.ru/
becruaTHbli cailT kinacc!Hasdusukadusnka s 1F0003HATETBHBIX.

Tema 2.4. CBoiicTBa
skuaKocTeit (3/2 4.)

XapaKTepI/ICTI/IKa KHUOIKOIro COCTOsSHHA BCIICCTBA. HOBerHOCTHHﬁ clIon )KI/I,Z[KOCTI/I.CMJla no-
6E6PDXHOCMIHO20 HaAMAINCEHUA, ()el?cmeylomaﬂ npu nepenoce pacnjilaejieHH020 memai-
Jm.BHeprI/m IMOBCPXHOCTHOI'O CJIOA. SIBnenus Ha IpaHUuIC KUAKOCTU C TBEPAbIM TCIIOM. Kammn-
JIIPHBIC ABJICHUSA.

IIpaxkTH4yeckue 3aHATHA

I1/3 20 «CBoiicTBa ra30B M KUAKOCTEH, X B3aUMHbIE IPEBPAILIEHUS.

KonTposbnas padora Ne 3 «MouiekyasipHas pu3nKa ¥ TEpMOAUHAMHUKA).

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

Bomnpocs! 1t camokoHTpoIIst K iaparpadam yueOHHKa,;

Pa3zo0patb 3aauu ¢ STaAJIOHOM pELCHMUS;

IloAroToBKa JOKIAA0B!

- XapaKkTepHUCTUKA KUJKOTO COCTOSHUS BELIECTBA;

- [IoBepXHOCTHBIN CI0M JKUJIKOCTH. DHEPIUsl HOBEPXHOCTHOTO CJIOS;
- Kanunnsapuele siBiaeHus;

-SIBieHMs Ha TPaHULE KUIKOCTH C TBEPABIM TEJIOM.

[ToaroroBka pedeparos:

- Kanunnsipuele siBieHus.

IloAroToBKa MPE3CHTALNN !
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- [ToBepXHOCTHBIN CIOM KUAKOCTH. DHEPTHS TOBEPXHOCTHOTO CIIOSI.

PaboTa no uHIMBUAYaTBHBIM POEKTAM

[TpocMoTp BuaeodhparMeHToB, ydeOHbIe BUICOPOIHUKH 1O (hUBHKE.

- AHUMaIK, GU3NIECKUE MOJICIN PA3IMIHBIXTIpoIieccoBCatim wKoabHOU husuyeckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html.

«CBoiicTBa x)uakoctei» TpeHaxep constructor (koHCTpyKTOp 1o pu3uke).

Penerutop 1C.

-Enunas koimekuus ungposbix odpaszosarensHbixhttp://school.collection.informika.ru/
BecrutaTHbli caiiT kiacc!Hag dusuka Ui JIF0003HATEIBHBIX.

Tema 2.5.CBoiicTBa
TBepabIX Teg (3/1 u.)

XapakTepucTuKa TBEPJIOTO COCTOSIHUSI BellecTBaYIpyrue CBOMCTBa TBepAbIX Ten. Ilonamue o
00nyCMUMOM YCUIuU 8 C6apHom coedurnenuu. 3akKoH I'yka. MexaHnueckue CBOMCTBA TBEPABIX
ten.Memannozpaguueckoe uccnedoganue ceapnvix uwieos./lepopmayuu npu ceapke. Ilpuuu-
Hbl UX 803HUKHOBeHUA. /lepopmayuu u HanpasxceHus npu ceapke C6APHLIX U MABPOBHIX CO-
eounenuil. /lepopmayuu u nanpaxceHus npu ceapke cmaneii, 4yZyHa U YEEeMHbIX MEMajinoe.
Ceapounvie oehopmayuu, Hanpax3ceHus u memoowvt 060pbOvl ¢ Humu. TEIIOBOE paclIUpEHUE
TBEPAbIX Tel U kujkocteil. IlnaBnenue u kpucramzauus.Kpucmannuzayua memanna wiea
npu ceapke.

JlaGopaTtopnasi paGora Ne4

OnpeneneHne MoayJIs yOPYTOCTH PE3HHBI.

CamocrosiTeibHAs padoTa 00y4YalOIIMXCH:

Pabora ¢ yueOHUKOM:

Bomnpocs! m1st camokoHTpoIIst K iaparpadam yaeOHHKa,;

Pazo6pate 3agaun ¢ 3TaTOHOM pelIeHHUS.

Jomanrnss camocrositenbHas pabora «Habmonenue nporecca KpUCTaIA3aLUm.
[ToAroToBKa JOKJIAIOB:

- HaGmronienue BuoB nedopmaiiuu Ha pabovyeM MecTe;

- Ypyrue cBOMCTBa TBEPABIX TEI;

- TermoBoe paciupeHne TBEPABIX T U KUIKOCTEH.

[ToaroroBka pedepaTos:

- [InaBnenue U KpucTaUTH3aIIMA.

[IpoBenenme naboparopHot paboTel «HabmroneHrne pocTa KpUCTalIOB U3 PACTBOPOB COMU U
MEAHOT0 KyIOpOoCca»

IToaroToBKa Npe3eHTalMil:
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-MexaHuueckue CBOMCTBA TBEPIBIX TEN;
-Mojens cTpoeHust TBEPIBIX TE.
e (CgoiicTBa TBepabIXTEN I peHaxepCoNStructor (koHCTpyKTOp 1o GU3HKeE);
e Penerutop 1C;
® BHUPTYaJbHBIE JJAOOPATOPHBIE PAOOTHI IO PU3UKE
http://barsic.spbu.ru/www/lab_dhtml/dbhnefkmy;
* Enunas koyutekuus nugpoBsix odpaszosarensHbixhttp://school.collection.informika.ru/;
becruiatHbiil cailT kiaacc!Hasdbusukapusznka s Jr0003HATEIbHBIX.

Paszgea 3. duekrpoaunamuka (39/204.)

39/20

Tema 3.1.
DJeKTpocTaTHYeCKOoe
noJe (8/4 41.)

OnexTpuyeckue 3apsabl. 3aKOH coxpaHeHHMs 3apsfa.3akoH Kyiona. OnexkTpuyeckoe IoOJe€.
HanpspxkenHocts anexTpudeckoro nons. [IpuHnun cyneprniosumuu moneid. Pabora cun anexTpo-
cratnueckoro nois. Ilorenuuman. Pasnocts norenuuanos. Iouamue wiazo06020 nanpaicenus.
OKBUNIOTEHLMATIbHBIE TOBEPXHOCTU. CBsI3b MEXAY HAPSHKEHHOCTHIO U Pa3HOCTHIO MOTEHIIMAJIOB
JNEKTPUYECKOr0 Mouid. J[MAIEeKTpUKH B ayeKTpudeckoM nose. [lonsgpusanus OU3IEKTPUKOB.
[TpoBoauukHu B 3nekTpudeckoM nosie. Konnencatopel. CoequHEHNE KOHAEHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOr0 KOHAEHCATOpa. DHEPrus AJIEKTPUUECKOTO MOJIA.

IpakTuyeckue 3aHsATHs (110 BEIOOPY MTPEOIaBaTEs )

13 21 Pemienne kauecTBEHHBIX BOMPOCOB U 33]a4 0 3JEKTPOCTATHKE;

13 22 Pemenue 3a1a4 mo Teme «JIeKTprUecKoe moje. HampsskeHHOCTh,

I13 23 Pemenue 3agau no teme: «llotenuuman > noist. Paznocts noreHnmanoB. CBsA3b MEXTY
HAINPSHKEHHOCTHIO ¥ PA3HOCTHIO TIOTEHIINATIOBY;

I13 24 Pemenue 3anau :«CoeAMHEHNE KOHAEHCATOPOB B 0aTapero. DHeprus 3apsyKeHHOTO KOH-
JIeHCaTopay,

I13 25 «AHanu3 KOHTPOJISI».

KonTposbHnas padoraNe 4 «D1eKTpoCTaTHYECKOE MOJIE»

CaMmocTosiTe1bHasi paboTa o0yuarommxcs ( 110 BEIOOpY MpernoiaBaTens)
Pabora ¢ yueOHUKOM:!

Borpocs! st caMOKOHTpOIIs K aparpadam yqeOHHKa;

Pa3o0patb 3aauu ¢ TAIOHOM PELICHHUS.

IToAroTroBKa JOKJIAJOB!

- DNeKTpUYECKHUE 3apsAIbl. 3aKOH COXPAaHEHHUs 3apsiia;

- 3akoH KynoHa;

-Onekrtpuyeckoe nosie. HanpsskeHHOCTD IEKTPUYECKOro Mo,
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-ITorennuan. Pa3HoCTs MOTEHIINATIOB,

-CBsI3b MEXK/y HaINPSHKEHHOCTHIO U PA3HOCTHIO MOTEHIIUATIOB 3JIEKTPUUECKOTO TOJIS.
[ToaroroBka pedepaTos:

- [AusnexTpuku B a5iekTpuyeckoM mnosie. [lonsipuszanus qusneKTpuKoB;
-IIpoBOIHUKH B 3JEKTPUYECKOM II0JIE;

-Konnencaropsl. CoenHeHNE KOHICHCATOPOB B OaTapero;

-OHeprus 3J1eKTPUIECKOro MOJIs.

ITonroroBka Mpe3eHTalmii:

Onekrpuueckoe nojue. HarpsykeHHOCTh 3J1€KTPUYECKOT0 MOJIS.

PaboTta no nHAMBUAYAIBHBIM POEKTAM.

[TpocMmoTp BUACODPArMEHTOB, YICOHBIC BHICOPOJIUKH 110 (HhU3HKE.

- AHnMaIuu, Gu3ndeckrue MoeNu pasnyHbIxnporeccoBCatim wkoabHOU usuyeckol 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html;

-«QneKTpocTaTuueckoe moiney. TpeHnaxep constructor (KOHCTPYKTOP 1O (HUBHKE);
Penerutop 1C;

-Enunas xomexus udpoBbix 00pa3oBaTeNbHBIX PECYPCOB
http://school.collection.informika.ru/

becruatneblii caiit kinacc!Hasgusukadusuka s 110003HATEIbHBIX.

Tema 3.2.3aK0oHBI MMO-
CTOSIHHOI'O TOKA

(13/7 u.)

VYcnoBusi, HEOOXOAUMBIE NI BOBHUKHOBEHUS M MOICPIKAHUS JIEKTpHUUeckoro Toka. Cuia Toka
U TUIOTHOCTh TOKa. 3akoHa Oma ans yuyactka mnernu 6e3 3/IC. 3aBUCUMOCTD 3JIEKTPUIECKOTO CO-
MPOTUBJICHHUS] OT Marepuaia, JIMHBI U IJIOIMIAIXA MOTEPEUYHOr0 CEUEHHUs MPOBOJHMKA. 3aBHUCH-
MOCTb 3JIEKTPUUECKOTO0 CONPOTUBIICHUS POBOJAHUKOB OT TEMIIEpATyphl. DIEKTPOABHKYILAS CHU-
Ja ucTouHuka Toka.3akoH Oma mis monHo# 1ienu.Pezynuposanue moka 6 npouecce ceapku.
Cea3zb moka, Hanpaycenus u 0aunsl ceapounou oyzu. Ilapannenvnoe exkniouenue ceapounozo
mpancgopmupyroutezo momopa u zenepamopa.CoenuHeHre MpoBOoAHUKOB. COeIMHEHHE HC-
TOYHUKOB JJIEKTpUYecKoi sHepruu B Oarapero. 3akoH [[xoynsa - Jlenna. Pabota u MOIIHOCTH
ANEKTPUYECKOTO TOKa. TerioBoe NEWCTBUE TOKAU €20 UCHOIb308AHUE 68 Memaniooopadom-
ke.llonamue 06 rnekmpoodezonacnocmu. /leiicmeue 31eKmpuuecKkozo moka Ha OP2aHu3IM ue-
J106€Kd.

JlabopaTopHbie padoThl

Ne5 N3zyuenune 3axona OMa aj1s yuacTKa LENH;
No6 TIpoBepka 3aKOHOB MOCIEAOBATEIHHOTO COEAMHEHHS TPOBOJHUKOB,
Ne7 IIpoBepka 3aKOHOBIIAPAJIETBHOTO COEAMHEHMSI IPOBOJHUKOB,;
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No8 M3yuenue 3akona Oma i MOJHOW e
No9 M3mepenne MOIHOCTHA U BHYTPEHHETO COMPOTUBIICHUS JIAMITBI

IIpakTnyecKkue 3aHSITUA:

13 26 Tpancdopmariust cxeMbl MapajijieIbHOIO COSIMHEHHS], COCTOSIETO U3 2 JIEMEHTOB,;
13 27Tpancdopmarius cXeMbl MAPAILICIBHOTO COSTUHEHHS, COCTOSIIETO U3 3 JIIEMEHTOB,
I13 28 Pacummpenue npenesioB U3MEpEeHUsl BOJBTMETPA U aMIIEPMETPa;

[13 29Pemenue 3aay no teme: « 3akoH Oma JJis MOJTHOM LTI

KonTpoabsHas padoraNeS «DnekTpoauHaMHUKa»

CamocrosiTe1bHAs padoTa 00y4alOIMXCS

Pabora ¢ yueOHUKOM:

Borpock! st caMOKOHTpOIIS K aparpadam yqeOHHKa;

Pa3zo6pate 3a1aun ¢ 3TaTIOHOM pelIeHHUS.

IloAroToBKa TOKIAA0B!

- YcnoBus, HeoOX0uMbIe AJ11 BOSHUKHOBEHHUS U TOICPKAHUS SJIEKTPHUUECKOTO TOKa,

- 3aBUCUMOCTb JIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepHalla, IJIMHbI U IUIOIIAIU IIOTIEPEUHOTO
CEYeHUs MTPOBOIHHKA;

- DIIEKTPOJIBUKYIIAs CHJIa UCTOYHHUKA TOKA.

[ToaroroBka pedepaTos:

- CoeiHEHNE TPOBOTHUKOB.

- CoeluHEHNE UCTOYHUKOB 3JIEKTPUUECKOI SHEprHH B 6aTapero;

-TenoBoe nelcTBHE TOKA U €ro UCIOJB30BaHUE B METAJUI000pabOTKE;

-[TonsiTue 06 anexTpobe3onacHocTH. [lelicTBUE 2JEKTPUUECKOTO TOKA Ha OPraHU3M YeI0BeKa.

- PaboTa ¢ KOHCTIEKTOM.

Pacrnio3HaTh THUI COEIMHEHMSI SJIEMEHTOB LIeTH, TPAHC(OPMUPYS cXeMy (CPaBHUTH C ITAIOHOM B
KOHCIIEKTE).

PabGoTa co cnpaBoYHBIM MaTepHaIOM

ITonroroBka Mpe3eHTaLMiA:

- DNEeKTPOIBUKYIIAs CHJIa HICTOUHUKA TOKA;

- TeruoBoe JIeHiCTBUE TOKA U €r0 UCTOJIb30BaHUE B METANIO00pa0OTKE.

Pabora no MHAMBH Iy IbHBIM IPOEKTAM

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

- AHUMaIu, GU3nYecKre MOIENH pa3IudHbIXIporieccoBCatim wKonbHOU husuyeckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. html.
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-«3aKOHBI TOCTOSHHOTO TOKa» T peHakepCONStructor (KOHCTPYKTOp 1O (H3HKE).
Penerutop 1C.

- BUpTyalibHbIe JTabopaTropHbie paboTsl 1o ¢usukel http://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy;

-Enunas xomtekius mudpoBsix odpasosarenbHbIxhttp://school.collection.informika.ru/
BecrunatHbii caiit knacc!Hasusukaduzuka a1 TI0003HATEIBHBIX.

Tema 3.3. duexkTpu-
YeCKHii TOK B Pa3HbIX
cpenax (4/2 4.)

DIIEKTPUYECKHUI TOK B METaJJIaX. DJIEKTPOHHBIN Ta3. PaboTa BhIxoa. DIEKTPUUECKUNA TOK B
IIEKTpOJINTaX. DIeKTpoian3. 3akoHbl Papajes. [[puMenenue 3neKTpoan3a B TEXHUKE. DIEKTPU-
YecKHil TOK B razax u Bakyyme. Monusamus raza. Buasl ra3oBsix paspsnos. [lonsTtue o miasme.
CBolicTBa U IPUMEHEHHE JIEKTPOHHBIX MYYKOB. DIEKTPUUECKUIN TOK B IOIYIPOBOJIHUKAX.
Cob6cTBeHHas MPOBOUMOCTD MONYNPOBOIHUKOB. Iloynposoonukosvie npubopul.

HpaKaneCRue 3aHATHUSA.

13 30 «QnexTponus. Tect Nedy,
[13 31«Onekrpuyeckuii Tok B Bakyyme./{uoa. Tect Ne5»;
13 32 "DnexTpudeckuil TOK B pa3HbIX cpefax. (KOHTPOJIb)".

CamocrosiTeibHAsA padoTa 00y4YalOIIMXCH:

Tect: «OneKTpUYECKH TOK B ITOJYIPOBOJIHUKAX .

Pabora ¢ yueOHUKOM:

Bonpocs! u1s1 caMOKOHTpoIIsI K Maparpadam ydeOHHKa.

IloAroToBKa TOKIAA0B!

- CoOcTBEHHast TPOBOIMMOCTh MOJIYTIPOBOAHUKOB.

- [lonynpoBoiHUKOBBIE TPUOOPHI.

[ToaroroBka pedeparos:

[TonnynpoBouuku. CoOCTBEHHAs U MPUMECHAs! IPOBOJAUMOCTH MOIYIPOBOIHUKOB
PabGoTa co cnpaBoYHBIM MaTepUaIoM

IToAroToBKa MPE3CHTALINN !

- CoGcTBEHHAs! MPOBOUMOCTD MOJIYTIPOBOTHUKOB;

- [TomynipoBOTHUKOBBIE TIPUOOPEI.

Pabora no nHAMBUAYAIBHBIM POEKTaM

[TpocMmoTp BUAEOPparMeHTOB, yueOHbIE BUACOPOIUKHU O (PU3UKE.

- AHnManuu, GU3NIeCKUue MOJICTTH PA3IMIHBIX MPoIeccoOBCAMT MKOIbHON (hU3UIECKO J1abopa-
topuw http://www.infoline.ru/ g2315495/physics. htmi
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-«ITomynpoBoaaukm» TpeHaxep constructor (KOHCTPYKTOp 1o (usnke);

Penerutop 1C;

- BUpTyalibHbIE TabopaTopHbie paboTs 1o ¢usukel http://barsic.spbu.ru/wwwi/lab_dhtml/
dbhnefkmy;

-Enunas xoitekims ubpoBsix obpasoBarenbHbix pecycoshttp://school.collection.informika.ru/;
BecnatHbiii caifT knacc!uas dusukadusnka 11 10003HATEIbHBIX.

Tema 3.4. MaruutHoe
noJe (6/3)

MaruuTtHoe nosne. BeKTop HHIYKIIMM MarHUTHOTO 1oJis. JlelicTBHE MarHUTHOTO 11011 Ha
IPSIMOJIMHENHBIN IPOBOJIHUK ¢ TOKOM. 3aKOoH AMmiiepa. BzaumozeiicTBue TokoB. MarHut-

HbII ToTOK. PaboTa 1o nepemMereHuto NpoBOJHUKA ¢ TOKOM B MarHUTHOM 1ose. JleiictBue
MarHuTHOTO TOJIA Ha ABWXKYyIuiics 3apsa. Cuna Jlopenna. OnpeneneHue yaeapHOro 3a-

psna. YCKOpUTENH 3apsKEHHBIX YacTull. Bauanue maznummnozo nonsa na ceapounyio oyzy. Maz-
Humozpaguueckuii U0 KOHMPOA KA4ecmea CeapKu.

ITpakTHyeckne 3aHITHS

13 33 «Onpenenenre HanpaBieHUE BEKTOPAa MAarHUTHOM WHAYKIIUU OIS, CO3/IaBa€MOro He-
CKOJIBKUMU TIPOBOTHUKAMU,

I13 34, 35 Pemenue 3amau o teme: «Cuina AMmepay;

I13 363anaua [lanuenko M.B. ¢ sTasioHOoM penienus 1o reme: «MarHuTHoe 1oje (4actHas Me-
TOAMKA);

I13 37, 38 Pemenue 3anau no teme: «Cuina Jlopenuay,

CaMmocTosiTeibHasi padoTa o0y4yarommxcs (1o BEIOOPY MpernoaBaress)
Pabora ¢ yueOHUKOM:!

Bonpock! [u1s1 caMOKOHTpOIIS K Maparpadam;

Pa3zo6patp 3aaun ¢ HTaIOHOM pELLIECHUS;

PaboTa co cnpaBo4HBIMU TaOIMIIAMHU.

IloAroToBKa TOKIAA0B!

-MarHuTHOE 1oJje Toka.

- Cuna Amrepa;

-Cuna Jlopenua.

- YCKOpHUTENU 3apsyKEHHBIX YaCTHIL.

Tema 3.5. DuekTpo-

MATHHTHAs HHAYKIAS
(8/4 u.)

SHCKTpOMaFHI/ITHa}I HHIAYKIUA. BI/IXpCBOC QJICKTPHUYICCKOC ITOJIC. CaMOI/IH,ILy'KI_II/IH. 3HCpFI/I$I Mmar-
HUTHOTO ITOJIA. Hpuuuun oeiicmeus KamyuwiKu 3ax3Cuanui asmomoouns.

JlabopaTopnas padora Nel(

HSy‘IeHI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHU.
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IIpakTnyecKkue 3aHSITUA:

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

[13 41 «CaMOuHIYKIUS»;

I13 42 «DHeprust MAarHUTHOTO OIS,

I13 43 Pemienue 3agau 1o Teme «MarauTHOE I10JIEY,

113 44 Ananu3 KOHTpOJISI O Teme: «MarHuTHOE Mojie. DJICKTPOMArHuTHASI MHIYKIIHS».

Kourpoabnas padora Ne 6 «MarautHoe 1oJje. DIeKTPOMarHuTHAS UHTYKIUS 1

CamocTosiTe/ibHasi padoTa o0yuarommxcs (1o BEIOOPY MpernoaaBaTesis)

Pabora ¢ yueOHHUKOM:

Boripocs! 151 caMOKOHTpOIIS K raparpadams;

Pa3zo6patp 3a1aun ¢ TAIOHOM PELICHUS;

Pabora co cipaBoYHBIMU TaOIUIIAMHU.

IToaroToBKa AJOKJIAJIOB. 4

-DNeKTpOMarHuTHas UHIYKIHS,

- BuxpeBoe anexkrpudeckoe noie;

- CaMOMHAYKIUS;

-DHeprus MarHuTHOTO TIOJIS;

- IlIpunyun deiicmeus KamywiKu 3axcucanus agmomoouns.

Pa3znen 4 «Kosieoanusi u BoaHbD (13/6 u.) 13/6

Tema 4.1. KonebarensHoe npuxenue. Konebamenvnoe oeusicenuernekmpooa npu ceapke. I'apmoHHUe-
Mexannueckue Koge- | Ckue konebanusi. CBOOOIHbIE MEXaHUYECKHE KOJICOaHMSI.
danus (4/2 u.) Pesonanc.(2) Bubpauus, yuém u 6opvoa c nei. banancupoeéxa, npomueosecet. Jluneiinpie Me- 0

XaHU4YecKue kKonebarenpHble cUcTeMbl. [IpeBpalieHre sHepTuu Mpu KoeOaTeaTbHOM JIBXKEHUU.

CBOOOTHBIC 3aTyXaOIINE MEXaHUIECKUE KoJIeOanvsl. BeIHYKICHHBIC MEXaHHUECKUE KOJIeOaHusI.

JlabopaTopubie padoThI: 2

JIP 11 «Onpenenenre 3aBUCUMOCTH TIEPHO/Ia KOJICOAHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH;

JIP 12. «MccnenoBanue 3aBUCIMOCTH TIepro/ia KoneOaHul Tpy3a Ha IPYKHUHE OT €r0 MacChl U

YKECTKOCTH TTPYKHHBD».

IpakTH4ecKkue 3aHATHS 2

13 45Pemenue 3anau «lIpeBparienne 3Hepruy NP MEXaHUYECKUX KOJIeOaHHIX ),
13 46Pemenue 3amau o teme: «"apMOHMYECKHE KOJIEOAHUS.
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CamocTosiTe/ibHasi padoTa o0y4uarommxcs (1o BEIOOPY MpernoaaBaresis)

Pabora ¢ yueOHUKOM:

Boripocs! 151 caMOKoHTpoJIs K aparpadam yueOHHKa;

Pa3zo0pats 3aaun ¢ 3TaIOHOM pELLEHUS;

OTBeTUTH Ha BOMPOCHI [0 «MEXAHUUYECKUM KOJIEOaHUSIM».

IloaroToBKa JOKIAA0B!

- l'apmonmnueckue konedaHus;

-CB0OOJHBIE MEXaHUYECKHE KOJICOaHNI.

[ToaroroBka pedepaTos:

- [IpeBpaienue suepruu npu KojaedareabHOM ABHKEHUU;

- CB0OOIHBIE 3aTyXalOIINe MEXaHNUYeCKHUe KojaeOaHus;

-BriHYXIeHHBIC MEXaHIUUYECKHE KOJICOaHUSI.

I1oAroToBKa NMPEe3eHTALMM!

CB00OOHBIC U BBIHY)K/ICHHBIC MEXaHUYECKUE KOJICOaHUsI.

PaboTta no nHAMBUAYAIBHBIM POEKTAM.

[TpocmoTp BuaEOpparMeHToB, yueOHbIE BUACOPOIUKH IO HU3HKE;

- AHUManuu, pu3ndecKkue MOAeNIu pa3InyHbIXIporeccoBCalT IIKOIbHON Pu3ndeckoii 1abopa-
topuu http://www.infoline.ru/ g2315495/physics. htmi;

- Mexannueckue konebanus. TpeHaxep constructor (KOHCTPYKTOp 10 pu3mke);
Penerurop 1C;

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

-Enunas xomiekius mudpoBsix odpa3oBarenbHbIX pecypcoshttp://school.collection.informika.ru/
becrnarnelii caiit knacc!Hasgusnkadusuka As 110003HATEIHHBIX.

Tema 4.2.
Yupyrue Bosnbi (2/14.)

IIpaxkTH4yeckue 3aHATHA

I13 1«3mepenue JIMHBI 3BYKOBOW BOJIHBI IO pe3yJibTaTaM HaOI0AeHUH HHTEep(epeHIInH 3BY-
KOBBIX BOJIHY;
13 2Pemenue 3aa4 no reMe: «3BYKOBBIE BOJTHBI».

CamocrosiTeibHAs padoTa 00yYalOmIMXCs:
Pabora ¢ yueOHUKOM:

Bompoce! 1151 caMokoHTpoIst K Tiaparpadam yqeOHnKa,
Pazo0path 3aaun ¢ TAIOHOM pEIIEHUS.
ITonroroBka JI0KJIAJIOB:
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- [lonepeunsle 1 MPOI0JIbHBIE BOJTHBI.

[MoaroroBka pedeparos:

- 3BYKOBBIC BOJIHBI;

-YIbTpa3ByK U €ro NPUMEHECHHUE.

[ToAroToBKA MPE3EHTALMN!

- UnTepdepennus BoiH. [lonstre o nudpakuuu BojH,

-YabpTpa3ByK U €ro UCHOJb30BaHNE B TEXHUKE U MEIUIIUHE.

Pabota mo vHAUBUyaTbHBIM TPOCKTAM.

[TpocmoTp BuaeodparMeHToB, yueOHbIE BUICOPOIHUKH 1O (U3KKE.

- AHMMaIUu, GU3NIECKUE MOCIH PA3IMIHBIXIIPOIieccOBCANT MIKOJIBHON (pU3nYecKoii 1abopa-
topuu http://www.infoline.ru/ g2315495/physics. Html;

-Yupyrue Boiasl TpeHaxep constructor (KOHCTPYKTOP 1O (U3HKE);

Penerurop 1C;

Enunas xomtekius mudpoBbix obpasoBatenbHbix pecypcoshttp://school.collection.informika.ru/
becruatneblii caiit knacc!Hasgusnkadusuka s 110003HATEIbHBIX.

Tema 4.3. Duexktpo-
MATrHUTHBIE K0JIe0a-
Hus (2/1 4.)

CBoOoaHbIEe 2NIEKTpOMarHUTHEIE Konebanus. [IpeBpaiienne sHepruu B KojaeOaTeTbHOM KOHTYPE.
3aryxaromue 3JIeKTpOMarHuTHble KojeOaHus. ['eHeparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX
KosiebaHuii. BeiHyKIeHHbIe dneKTpudeckue kojebanus. [lepemennsii Tok. ['enepaTop nepemeH-
HOTO TOKa. EMKOCTHOE M WHAYKTMBHOE COIPOTHUBIICHUS IEPEMEHHOIO TOKA.YHueepcaivbHbulil
ceapounwlil npeoopazosamens. Ceapounsiit evinpamumesns.3akon OMa JIsl FIEKTPUUYECKON 11e-
U TIepeMEeHHOro Toka. Pabora M MOIIHOCTh MEepeMeHHOro Toka. I'eHepaTopsl Toka. TpaHcdop-
Matopsbl. Toku BBICOKOM YacToThl. [lonydenue, nepegava U pacpeesieHue AJIEKTPOIHEPT M.

IIpakTu4yeckue 3aHATHA:

I13 3«Tpancdopmarop» yacTHasi METOIMKA

CamocTrosiTeibHasA padoTa 00y4alOIIMXCH:

PaboTa ¢ yueOHMKOM:

Boripocs! 17151 caMOKOHTpOIIS K aparpadam yaeOHHKa,
Pazo0paTs 3a1aum ¢ 3TATOHOM peIIeHUS;

Pemenue 3a1ay mo Teme « INEKTPOMArHUTHBIE KOJICOAHHSI.
IToaroroBka JIOKJIQJIOB:

- CBOOOIHBIE DTIEKTPOMArHUTHEIE KOJICOaHMUS,;

- [IpeBparnienue sHEPrun B KoJIeOATEIHHOM KOHTYPE;
-3aTyxaromye IeKTPOMarHuTHEIE KoJieOaHus;
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- 'enepaTop He3aTyxaroUIMX IEKTPOMArHUTHBIX KOJIeOaHMUIA;

- BolHyKI€HHBIE 2JIEKTpUYECKHE KOJIEOaHNUs;

-IlepeMenHnslii TOK. ['eHEpaTOp NMEpEMEHHOTO TOKA;

-EMKOCTHO€E ¥ MHAYKTUBHOE CONPOTUBIICHUS IIEPEMEHHOIO TOKA;

-3akoH OMma Ji1s JIEKTPUYECKOM LIeTH IEPEMEHHOIO TOKA.

[MoaroroBka pedeparos:

- [IlepeMeHHBI TOK;

- ['enepaTop nepeMeHHOro TOKa;

-EMKOCTHOE M MHAYKTUBHOE CONPOTUBIIECHUS MIEPEMEHHOTO TOKA;

-3akoH Oma Jy1sl 3JIEKTPUUYECKO 11eTIH IEPEMEHHOT0 TOKA.

I1oAroToBKa NMpEe3eHTAMM!

-Tpancdopmatopsl;

-ITony4yenue, nepenava u pacrnpeaencHue dJIEKTPOIHEPTHH.

Pabota no uHaMBUyaIbHBIM IPOEKTAM.

[TpocmoTp BuaeodparMeHToB, ydeOHbIE BUICOPOIHKH MO (DU3HKE;

- AHMMaIUu, GU3NIECKUEe MOCIH PA3IMIHBIXIIporieccoBCANT MIKOJIBHON Gu3ndeckoii 1abopa-
topuu http://www.infoline.ru/ g2315495/physics. html;

-«QneKTpoMarHuTHeIe Konebanus». Tpenaxkepconstructor (KOHCTPYKTOpP 1O (U3UKE);
Penerutop 1C;

-Enunas xomtekiws 1upoBbix oOpaszoBaTebHbIx pecypcoshttp://school.collection.informika.ru/
-becruiaTHeli caliT kinacc!Has ¢pusnkadusnka Juist JI0003HATENbHBIX.

Tema 4.4. DaexTpo-
MArHUTHbIE BOJHBI
(5/2u.)

DNEeKTPOMarHUTHOE TOJie KaK OCOOBI BMJI MaTepuu. DJIEKTPOMarHUTHbIE BOJHBI. BubOpartop
I'epua. OTKpbITHIN KosebaTenbHbli KOHTYp. M300petenne paguo A.C. ITonossim. ITonsiTie o pa-
auocBs3u. ] [puMeHeHne JIeKTpPOMarHuTHBIX BOJIH.

IIpaxkTHyeckue 3aHATHA

I13 4. IToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme: «JIEeKTPOMarHuTHbIE KOJIeOaHHs U BOJTHBIY;
I13 5.Ananu3 KOHTPOJISANO TeME: « DIEKTPOMAarHUTHbIE KOJIEOAHUSI U BOJIHBI»

KonTtpouabHnas padora Ne 7 «DnekTpoMarHuTHbIe KoJaeOaHUs U BOTHBD)

CamocTrosiTeibHAsA padoTa o0y4yarmuxcsi(o BEIOOpY MpenoaBaTens)
Pabota ¢ yaeOHUKOM:

Borpocs! st caMOKOHTpOIIs K aparpadam yqeOHHKa;

OTBeThI Ha BOMPOCHI IO TeME «IIEKTPOMAarHUTHbBIE KOJIEOaHHs U BOJTHBIY;
IToAroToBKa JOKJIAJ0B:
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- DIIEeKTPOMarHUTHBIE BOJIHBI;

-Bubparop I'epuia. OTKpBITHIN KOJIeOATENbHBIN KOHTYD;
- N3o6perenue paano A.C. [TorobiM.

[MoaroroBka pedepatos:

-CoBpeMeHHbIE TPUHIIMIIBI PAAHOCBS3H;

-IIpumeHeHmne >1eKTPOMAarHUTHBIX BOJIH.

ITonroroBka Mpe3eHTalMil:

-IIpuHUMIBI paUOCB3H;

-IIpuMeHeHne 3JeKTPOMAarHUTHBIX BOJIH.

Paznen 5. «Ontuka» (11/5 4.)

11/5

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

CKOpOCTh pacpOCTpaHEHUs CBETA. 3aKOHBI OTPaKEHUs U npenomiieHus ceera. [lonHoe orpaxe-
Hue. @omozpaguposanue cmpykmypvl Memaina wiea u c6apoyHvix coeounenui.Jluusel. I'nas
KaK onTuyeckas cucrema. Onruyeckue npuoopsl.

Jlaboparopnas padora Nel3

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

IIpakTuyeckne 3ausiTHA (110 BEIOOPY MpENogaBaTes)

I13 6 «3aK0oHBI OTPAKEHUS U MIPETIOMIICHHSI CBETAY;
13 7, 8 « Beruncnenne GOKyCHOTO pacCTOSTHUH JTHH3BD);
I13 9Tect «IIpupona ceetay.

CamocrosiTeIbHAsi paGoTa 06yuarommxcsi(mo BEIOOPY NperoiaBaTers)
Pabota ¢ yueOHUKOM:

Boripocs! 1151 caMOKOHTpOIIS K naparpadam yaeOHHKa,;
Pa3o0path 3a1auu ¢ 3TAIOHOM pelIeHUsI.
[ToAroToBKa JOKJIAIOB!

- CKOpOCTh pacrpoCTpaHEHHUs CBETA,

-3aKOHBI OTPAKEHHSI U MIPEIOMIICHHUS CBETA.
[MoaroroBka pedepaTos:

- [TontHOE OTpaxeHue.

PaGoTa co cripaBOYHBIM MaTEpPUATIOM.

IToAroToBKa Mpe3eHTalMA:

- JIun3sr;

- ['ma3 kak ontuyeckasi CUCTeMa;
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OnTuueckue npuOopsI.

PaboTta 1o MHAMBUAYAIbHBIM IPOEKTaM.

[TpocMmoTp BuAeodhparMeHToB, yueOHbIe BUICOPOIUKH 110 (HU3HKE.

- Aanmanuu, GU3NYecKrue MOJISTN PAa3IMIHbBIXIporieccoBCatim wKoIbHOU puzuneckoil 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. Html.

-« IIpupoaa cera» TpeHnaxkep constructor (KOHCTPYKTOp 10 (HU3HKE);

Penerurop 1C;

- BUpTyalibHbIE TabopaTropHbie paboTsl 1o Gusukel http://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy;

-Enunas xomiexius mudpoBsix odpasosarenbHbix http://school.collection.informika.ru/
becnaTHbI calT Kiacc!Hasdu3ukabu3uka 1is TF0003HATEIIbHBIX.

Tema 5.2. BosiHOBBIE
cBoiicTBa cera (6/3 4.)

Wutepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jydeld. IHTepdepeH1ts B TOHKUX IIJIEHKAX.
[Tonocs! paBHo# TommuHbl. Konbia HetoTona. Mcnons3oBanue nHTEpdEpeHIy B HAyKe U TeX-
Huke. [ludpakuus ceera. Jludpakuus Ha mienu B napauienbHbIX jtydax. JudpaknuonHnas pemer-
ka. [Tonsitue o ronorpaduun. [onspuzanus nonepeunsix BoiH. [lomspuzamus ceera. [{BoliHoe
nyuyenpenomiuenue. [lonapounsl. Jucnepcus ceera. Ceéapka c6emosvim ayuom: 0codeHHOCHU
Ha3Hauenue odnacmo npumenenusa.Bunpl criektpoB. CriekTpbl ucnyckanus. CrieKTpbl MOrio-
meHus. YiabTrpaduoneroBoe U nHGpakpacHoe u3irydeHus. PenrrenoBckue jiyuu. VX npupona u
cBoiicTBa. CneKmpanoHblil IKCHPECC-AHATUZ XUMUUECKO20COCMABA MAMEPUALA C6APHO20
wiea. 3auuma om Oeiucmeus JIy4ucmoi IHepzuu ceapoyunou oy2u. Paouayuonnan oeghexmo-
ckonua.Penmezenozpaguueckuiickuii u zamma - 2paguyueckuit memoo KOHMPOA C6aAPHHIX
ui606.

Jladoparopnasi padoraNel4.

«OnpeneneHI/Ie JUJIMHBI CBETOBOM BOJHEI C TOMOIIBIO I[H(l)paKHHOHHOﬁ PELICTKN»

IIpakTHyeckne 3aHATHA:

13 10«Habmronenne nHTepGEPSHIINA U THPPAKITAI

I13 11Ananu3 koHTpoJIs 10 TeMe: «/{nppakioHHas peleTKay;

[13 12 TToaroToBKa K KOHTPOJIBHOU paboTe: «CBeToBbIe BOHBL. CBeT. ['eomMeTprueckas ONTHKaY;
I13 13 Ananu3 KoHTposIBCTaBbTE NPOMYIIEHHOE CIIOBOY

KonTtpoabnas padora Ne 8. «CsetoBbsle BoiHBL. CBeT. ['eomeTprueckas ONTHKA, CIEKTPHI»

- KauecTBeHHbIE BONPOCHI U 3aJ1auM 10 BOIHOBBIM cBoiicTBaM cBeta (A.C. borarun, JI.M. Mona-
cteipckuii, PoctoB H/J1, ®enukc 2002, ¢ 458-461)

-N3yuenune untepdepennun u audpakuuu ceera.( JIAT «MHTEemnexkT — ueHTp», Mockaa, 1999.
11 ki, c21-22)
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-Jludpaxnmonnas pemerka.( JIAT «MHTEmIEKT — 11IeHTp», MockBa, 1999. 11 ki, ¢22)
-CriekTpbl ucnyckanusi. ClieKTphbl MOTJIOMICHHUS.

-YabpTpaduosneroBoe u nHdpaKpacHOE U3TYUCHHUS.

- AHaAJIU3 KOHTPOJISL.

CamocTosiTe/ibHasi padoTa o0y4uarommuxcs (1o BEIOOPY MpernoaaBaresis)
Pabora ¢ yueOHUKOM:

Boripocs! 151 caMOKOHTpOIIs K aparpadam yueOHHKa;

Pa3zo6pats 3amaun ¢ 3TaIOHOM pELIEHUS.

pellieHure 3aj1a4 U YIpakKHEHUMN !

-3aKOHBI OTPAXKEHUS;

-3aKOHBI TPETTOMIICHUS,

-uHTep(EepeHIns CBeTa,

-nudpakius cBeTa,

-nupakIMOHHAS PEIIETKA;

-IMCTIEpCUs CBETA,

-TOJISIPU3ALIMS CBETA.

Pabora co cnpaBoYHBIMU TaOIUIIAMHU.

ITonroToBka JIOKJIAJIOB!

- CBeT -3JIEKTpOMarHuTHasi BOJIHA;

- [lIxana 351eKTpOMarHuTHHIX BOJIH;

- Ucnonb3oBanue nuTepdepeHIing B HayKe U TEXHUKE;

- Bugsi criektpoB. CriekTpsbl ucnyckanusi. CrieKTphbI OTJIOMIEHHUS.
[ToaroroBka pedepaTos:

- NUarepdepeniinst B TOHKUX IJICHKAX;

- Kompa HeroToHa;

- [lonsiTue o ronorpaduu;

- [osstpon ibr;

- [ucnepcus ceera.

IToAroToBKa Mpe3eHTalMA:

-Nntepdepenuus u audpakuus.

Pabota 1o MHAWBUIYaTbHBIM IPOSKTAM.

[IpocMoTp BUICOPPArMEHTOB, YI€OHBIE BUACOPOIHKHU IO (PU3HKE.
- AHUMaInu, GU3nYecKrue MOIENH pasIudHbIXIporieccoBCatim wKonbHOU husuyeckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. Html.
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-«BoJIHOBBIC CBOMCTBA CBeTa». TpeHaxep CONStructor (KOHCTPYKTOP 1O PHU3UKE);
Penerurop 1C;

- BUpTyaJibHBIE TabopaTopHbie padoThl o usukel http://barsic.spbu.ru/www/lab_dhtml/
dbhnefkmy;

-Eaunas xomnexmus mudpoBsix odbpasosarenbubix http://school.collection.informika.ru/ ;
BecrunatHbiii caiit knacc!Hasdusukaduzuka ass J10003HATEIBHBIX.

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

6/3

Tema 6.1 OcHoBBI
CrenuaJbHON Teopuu
oTHOcuTeabH(1/1)

NuBapuaHTHOCTh MOAYJIS CKOPOCTH cBeTa B BakyyMe. [loctynatel DitHmreina. [IpocTpanctBo u
BpeMsl CIIEIUATIbHON TEOPUU OTHOCUTENbHOCTH. CBsI3b MAacChl M HEPTUU CBOOOIHON YACTHIIBI.
DHeprus NoKosl.

CamocrosiTeibHAas paboTa 00y4arOIINXCH:
Pabora ¢ yueOHUKOM:
Borpock! ist caMOKOHTpOIIS K maparpadam ydeOHHKa.

Pa3znen 7.«JneMeHTbI KBAHTOBOI pusukm» (11/64.)

11/6

Tema 7.1 KBanToBasi
ontuka (4/2 4.)

TemnoBoe uznyuenue. Pacnpenenenue sHeprin B CIIEKTpe aOCOMOTHO Y€pHOTO Tena. KBanToBas
runore3a [Tnanka. ®otonsl. Buemnuit porosnexkrpuaeckuii 3pdext. Bayrpennuii hotodrddekr.
Tumnb porornemento. JlaBnenue cBera. [ToHITHE O KOPITYCKYJISIPHO-BOJIHOBO# MPUPOJIECBETA.

HpaKaneCKne 3aHATHUS.

I13 14 «Habmoaenue potosrddexra. O0bsicHeHHE 3ak0HOB CTONIETOBA HA OCHOBE KBAaHTOBBIX
MIPEACTABICHUNY;

I13 15 Pemenwne 3anauno teme: « CBETOBbIE KBAaHTHIY;

I13 16 Pemenue 3amauno teme:YpaBHeHue DiHITeHHA 11 PoTorddexTa;

I13 17Tect «CBETOBBIE KBAHTHIY.

CamocrosiTesibHAs paboTa 00y4arOIMIMXCH !

PaGota ¢ yyeOHUKOM:

Bomnpoce! my1st camokoHTposist K taparpadam yueOHrka JImurpuesa B.O.;
Pazo0patb 3a1auu ¢ TAIOHOM PELICHHUS.

[ToaroToBka JI0KJIA/IOB!

-KBanToBas runoresa [lnanka;

-DOTOHBI.

IoaroroBka pedeparos:

- Buemnuii potoanextpuyeckuit 23 dexr,;
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-Tuns! GOTO37EMEHTOB.

IToaroTroBKa Npe3eHTaIMN:

- Bayrpennnii pororddexr.

Pabora 1o MHAMBHU/IYaIbHBIM MPOEKTAM

IIpocmoTp BuaeohparMeHToB, yueOHbIE BUICOPOJIUKH IO (PUBHKE.

- AHuManu, GpU3NYecKue MOJCIH pa3InIHbIXIporeccoBCalT MKOIBHON (hr3nueckoit abopa-
topuu http://www.infoline.ru/ g2315495/physics. Html;

-« KBanToBas ontukay. Tpenaxep constructor (KOHCTPYKTOp 1O (HU3HKE);

Penerurop 1C;

Enunas xomutekius mudpoBbix o0pa3oBaTebHbIx pecypcoBhttp://school.collection.informika.ru/
becrutaTHbli caliT Kinacc!Hasgdu3nkapusuka st J0003HATEIbHBIX.

Tema 7.2. ®u3zuka
aroma (2/1 4.)

Pa3Butue B3rII/10B Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX BOJIOPOIA.
Snepnas monens atroma. OneiThl 3. Pesepdopaa. Moaens aroma Bogopoa o bopy. I'unotesa
ne bpoitna.Cootnomenue Heonpeaenénnocrei ['eitzendepra. KBanrosrie renepatopsl. Jlazepuasn
ceapka.

Hpalcmqecmle 3aHATHUSA.

I13 18. Ctpoenue aroma. OnbiT Pezepdopaa. [Inanerapuas monens aToma;
I13 19 «KBanToBble ocTynaTel bopay;

CamocrosiTesibHas padoTa 00y4arIUXCsI (0 BEIOOPY MpenogaBaTe’is)

PaGota ¢ yaeOHUKOM:

Borpocs! uist camokoHTpost k naparpadam yueOHuka Jimurpuesa B.®D;
Pazo0patb 3a1auu ¢ 3TAIOHOM PELICHHUS.

IToaroroBka JIOKIAA0B!

-Pa3BuTne B3II/10B HAa CTPOECHUE BELIECTBA;

- 3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTpax BOJOPOA;

-SlnepHas monens aroma.

IoaroroBka pedeparos:

-Oneitel O.Pe3epdopaa;

- Moznens atoma Bogopozaa no bopy.

IToAroToBKa NpPE3CHTALMN:

-KBaHTOBBIE T€HEPATOPHI;

-Jlasepuas ceapxa.

PaboTta no MHAMBUAYATbHBIM IPOEKTaM.

ITpocMoTp BuaeohparMeHToB, yueOHbIE BUICOPOIUKH O (DUBHKE.
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- Aaumaruu, GU3NYecKue MOJICTU Pa3INYHbIX mpolieccoB Catim wKoabHOU huzuueckol 1abo-
pamopuu http://www.infoline.ru/ g2315495/physics. Html,

-®uszuka aroma. TpeHakep CONStructor (KOHCTPYKTOp 1o pu3uKe);

Penerurop 1C;

-Ennnas komekusaiudpoBeIx 00pa3oBaTeNIbHBIX http://school.collection.informika.ru/

Tema 7.3.@u3uka
aTomuoro siapa (5/3 4.)

EcrecTBeHHast pain0aKTUBHOCTH. 3aKOH PAaANOAKTUBHOTO pacmnana. CriocoObl HaOMOIeHUS U pe-
THCTPALy 3apsDKeHHBIX yacThll. D¢ ekt BaBunoa — YepenkoBa. CTpoeHHE aTOMHOTO sIIpa.
JledhexT Macchl, JHEPTHsI CBS3U M yCTOMYMBOCTH aTOMHBIX siiep. SnepHeie peakuuu. Mckyc-
CTBEHHAs paJUOAKTUBHOCTL. JlesieHne Tshkenslx saep. Llennas snepHasd peakuus. Ynpasisiemast
nenHas peakuus. SnepHelil peakrop. [lonyueHune paanoakTHBHBIX U30TOMOB U MX IPUMEHEHHUE.
buonorudeckoe aelicTBre paiMOaKTUBHBIX U3iIyueHuil. I amma zpagpuueckuit memoo konmpons
CBAPHBIX W806.DTIEMEHTAPHBIC YACTULIBI.

ITpakTnueckue 3aHATHS:

13 20 OTKpbITHE PagHOaKTHBHOCTH. Buibl n3nyueHuil. a, 5, ¥ - usnydenus. PaanoakTHBHbIC
MIPEBPALICHU;

I13 21 CocraB snpa atoma. M3oTo1bL;

13 22 SAnepubie cuibl. DHEprus cBsi3U aTOMHOTO sipa. CBs3b Macchl U sHepruu. [eddekt mac-
CBI»

113 23. buonorunyeckoe 1elcTBHE.3alUTa OT PAJUOAKTUBHBIX M3JIYyYEHHH.

KonTpoabnas padora Ne 9 «KBanToBas ¢puznkar

CamocrosiTesibHAs padoTa 00y4aOIIMXCH:

PaGora ¢ yyeOHUKOM:

Bompoch! u1st caMOKOHTpOIs K aparpadam yqeOHHKa;
Pa3o6path 3a1aun ¢ FTAIOHOM PELICHUS;

Pabota co cripaBouHbIMU TaOIMIIAMHU.

IToaroroBka JIOKIa10B:

- EcrecTBeHHas paiMOaKTUBHOCTE;

- 3aKOH paJ0aKTUBHOIO pacraja;

-CriocoObl HaOII0AEHUS M PETUCTPAIIMU 3apsKEHHBIX YaCTHII,
- [lomyyenne pagrioaKTUBHBIX U30TOIOB U MX IPUMEHEHHE.
IonroroBka pedeparos:

-OTKpbITHE HEUTPOHA U MMPOTOHA. DHEPTUS CBA3U APa;
-MupHoOe UCnoIb30BaHKe IIETTHBIX SAEPHBIX PEAKIINH;
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-Tepmosinepnsie peakunu. [lepcrieKTUBBI MUPHOTO UCIIOIb30BAHUS TEPMOSEPHBIX PEAKIUN;
- buosornueckoe nencTBUE paguOaKTUBHBIX U3JIyYEHHM.

[HoAaroToBKka npe3eHTaIMii:

-CtpoeHue aTOMHOTO 5/Ipa;

-OHeprus pacleruieHus aapa.

PaboTta no MHIUBUIYATHHBIM IPOEKTAM.

[IpocMoTp BuaeodparMeHToB, ydeOHbIe BUICOPOIUKH 10 (HU3HKE.

- AHMManuu, GU3NYECKUE MOJICIN PA3IMYHBIX IporieccoBCatim wKoIbHOU husuyeckoll 1abopa-
mopuu http://www.infoline.ru/ g2315495/physics. Html.

-«Du3nka aTOMHOTO sapay. Tperaxkep constructor (koHCTpyKTOp O PU3HKE);

Penerurop 1C;

-Ennnas xomreknus nudpoBbIx 00pa3oBaTenbHBIX http://school.collection.informika.ru/

| cemecTp 34/17=13+(2JIP+17I13)+2KP

Il cemecrp: 34/17=11+(9JIP+12I13)+2KP+ 22/11=1+(3JIP+17113)+1KP
Hroro llemectp: 56/28=12+(11JIP+29113)+3KP

11 cemecTp: 32/16=4+(2JIP+23113)+3KP

Bceero: 183=122/61

122=29+(69113+16JIP)+8KP=37+85mpaktny ;  DK3ameH
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3. XapakTepucTHKA OCHOBHBIX BU/IOB Y4eOHOHAeATEIbHOCTH 00yuaomuxcs. KOHTpoJIb U OlleHKa pe3y/ibTAaTOB
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 TOCTAHOBKHM LEJNEN JEATEIIbHOCTH, ILIAHUPOBAHUS
COOCTBEHHOH NEATEIbHOCTH IS JOCTHIKEHHS IIOCTaBJICHHBIX
LeJIeH, TPEABUICHUSI BO3MOKHBIX PE3YJIbTATOB 3TUX ACHCTBUH,
OpraHu3ali CAMOKOHTPOJIA M OLICHKU IOJIYYEHHBIX pe3yjbTa-
TOB.

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

- IlpousBenenue m3MepeHUs (PU3NYECKUX BEIMYMH M OILICHKA
rpaHULbI TOIPEIIHOCTEN U3MEPEHUI.

- [IpencraBiieHue rpaHuilbl NOTPEITHOCTEH U3MEPEHUHN MpU MO-
CTPOEHHUH TPaPHUKOB.

- YMeHHe BBICKa3bIBaTh TMITOTE3LI IS OOBICHEHHS HaOIrogae-
MBIX SIBJICHUM.

- YMeHHe npemiaratb MOJIEIHU SBICHUN.

- YKa3zaHue rpaHul] TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.

- M3n0xkeHne OCHOBHBIX IOJIOKEHUM COBPEMEHHOM HAy4YHOU
KapTUHBI MUpa.

- [IpuBeneHne mpuMepoB BIUSHUS OTKPHITHI B (U3MKE HA MPO-
rPeCC B TEXHHUKE U TEXHOJIOTUH MPOU3BOJICTBA.

- Ucnonb3oBanne HTepHeTa ams moucka nHGOpMaIuu.

AN

ANRNEN

AN

v

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

Penrenue 3a1a4 Ha moBTOpeHUE OA3UCHOTO MaTeprasa oc-
HOBHOI IIKOJIBL

MeTo/1bl KOHTPOJIS:
KonTponbnas padora Nel J103

becena (BompocHO- OTBETHAS U IBPUCTUYECKAS);

Pabora B rpynmnax (rpynmnoBoii onpoc);

BuneodparmenT 6e3 00bICHEHHI 1 MUCHbMEHHO H3J10-
KEHHbIE Pa3MBbIIIJIEHUS 110 TOBO1Y YBUAEHHOIO C OIO-
poii Ha HOBBIE 3HAHUS;

VrpaxHeHus (KOMMEHTUPOBOYHbIE), HAIIPUMEP 3aHUMa-
TenbHbIe 3a7auu . Ockapa;

NunuBuyanbHbINA TECT

«IEeCTHUIIA JOCTH)KEHUI»- pa3HOypOBHEBas paboTa B

rpyne;

BCJl:3HaHHE OCHOBHBIX ITOJIOKEHUI COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA.

1. Mexanuka 25/13 g

Kunemaruka8/4

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

I13 6«OcHOBBI KHHEMATHKN,
I13 5. «/IBM>keHHE MO OKPYKHOCTHU C IOCTOSIHHON IO MO-
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- Hpe,Z[CTaBJ'IeHI/Ie MEXaHHNYCCKOI'O IBUKCHUS TCJIa Fpaq)I/IKaMI/I
3aBUCUMOCTH KOOPpAHUHAT U HpOCKLIPICfI CKOpPOCTH OT BPCMCHU.

- OnpeseneHne KOOPAMHAT MPOIIEHHOTO MMYTH, CKOPOCTU U
YCKOpEHUs Tefa 1o rpadukaM 3aBUCUMOCTH KOOPAWHAT U IIPO-
eKLUN CKOPOCTH OT BPEMEHHU.

- [IpoBeneHre cpaBHUTEIBLHOTO aHAIN3a PABHOMEPHOTO U paB-
HOIIEPEMEHHOTO JIBUKEHUM.

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

- [IpuoOperenue onbiTa pabOTHI B TPYIIE C BHITOTHEHUEM pa3-
JIUYHBIX COITUATBHBIX POJICH.

- Pa3paboTka BO3MOXKHOW CUCTEMBI AEUCTBUNA U KOHCTPYKIIUU
JUTSL DKCIIEPUMEHTAIBHOTO ONPEACIICHUS] KHHEMAaTUUECKUX BEIIH-
YHUH.

- [IpencraBnenuie nHGOpMaLUU O BUAAX JIBUKEHUS B BHJIE Ta0-
JIMIBI

Y0 CKOPOCTBIO»

e [I3 2. Iloctpoenue rpaduyeckoit 3aBUCIMOCTH IIPU MO-
JEUPOBAHUY (PU3UIECKON 3aa9m»;

o I3 6«OcHOBBI KHHEMATUKH;

e [I3 4. I'padnueckas 3a7ava ¢ STaJOHOM PEIICHUS;

o [I3 6«OCHOBBI KHHEMATHUKH,

e I3 3. «MccnenoBaHue «KaueCTBEHHBIX» XapaKTEPUCTHK
IPSIMOJIMHEHHOTIO PABHOYCKOPEHHOTO JBUKEHUS 0€3
HayalbHOM CKOPOCTHY;

e [I35." JIBuxKeHME 110 OKPYKHOCTH C IOCTOSTHHOM IO
MOAYJIIO0 CKOPOCThIO"

v' Bugeodparment 0e3 00bICHEHUHN U IMCHMEHHO U3JI0-
JKEHHBIC PA3MBIIUICHHUS 10 TIOBOY YBUIECHHOTO C OTI0-
POl Ha HOBBIC 3HAHUS;

v" TIposepka /I3 (rpadudeckas 3a1ada ¢ STATOHOM pellie-
HUs).

v BCI:

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

1.2 3akoHbI Me-
xa"Huku HeroTo-
Ha8/4 4

- [IpumeHsTh 3aK0HBI (QU3UKHU B TIIATEIHHO OTOOPAHHBIX MPO-
CTEHIIMXCUTYALUAX, KOI1a CMBICII 3TUX 3aKOHOB KPUCTAIILHO
SCEH.

- MI3amepenune paboThl CUJT M N3BMEHEHNE KHHETUYECKON YHEPTUN

[13 7 Pemenne 3aga4 mo teme: «Cuma, ycKopeHue, Macca
. II 3axoH HeroToHay;
I13 8 Ypok B cTuxax: «Pelienue 3a1a4d no JuHaAMHUKE»;

I13 9Pemenue 3amau 1mo TeMe: «Curiia TSKECTH, BEC
TeNna, HEBECOMOCTE)
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TCIa.

- 3mepenue paboThl CUIT M I3MEHEHHE KHHETHYECKOW SHEPTUU
Tena.

- Bripaxkaemyto ¢hopMyIioii cBsi3b MeXay (GU3NYECKUMU BEIUYU-
HaMM «0TpabOTaTh « HA YCTHBIX KAYECTBEHHBIX 3a7a4ax.

I13 10Pewmenue 3aga4d no teme: «3aKOH BCEMUPHOTOTS
TOTCHUSY,

I13 11Pemrenne xauecTBEHHBIX 3a4a4 IO TEME «3aKOHBI
MexaHukd HerotoHay.
v' BHeaynurtopHas camocTosaTesbHas padoraNe8-12.

1.3 3akoHEbI
COXpaHEHHSB
mexannke 9/5

- [Ipumenenne 3aKkoHa COXpaHEHMsI UMITYJIbCA JJI BBIYUCICHUS
M3MEHEHUN CKOPOCTEH TeJ IPHU UX B3aUMOJECUCTBUAX.

- 3mepenue paboThl CHIT M I3MEHEHHE KHHETHYECKOW dSHEPTUU
Tela.

- Beruncnenue pa6OTI)I CHJI ¥ N3MEHCHHS KHHETHUICCKOM OHEP-
T'MHM TCJ1A.

- Boruncnenue noTeHIMANbHOM SHEPTUU Tl B TPABUTAL[HIOHHOM
ToJe.

- OnpeneneHye NOTEHIMAIBLHON SHEPTUH YIPyro AeGopMu-
POBAHHOTIO TeJa O U3BECTHOM JeopMaly U KECTKOCTH Tena.

- [Ipumenenue 3aKoHa COXpaHEHHSI MEXaHUYECKON YHEPTHH MTPU
pacuerax pe3yJbTaTOB B3aUMOJAECHCTBUN TEJ IPABUTALIMOHHBIMU
CHJIaMHU U CHJIaMU YIIPYTOCTH.

o JIP 1.
[TpoBepka 3akoHA COXpaHEHHS UMITYJIbCA TIPU YIPYTOM
CTOJIKHOBEHUH IIIaPOB IO CTPOOOCKOITMYECKUM CHIMKAM.
o II312

«VMitynbe. 3aKOH COXpPaHEHUS UMITYIIBCAY;

o [I314

«M3yyeHne mo cTpoOOCKONMUYECKUM CHUMKaM 3aKOHA CO-
XpaHEHHs SHEPTHHU TIPU YIIPYTOM CTOJIKHOBEHUH IIAPOBY;
e JI313

«[ToreHnuanbHast U KHHETHYECKAsI SHEPUS»,;

e JI315
Perrenue 3amau mo teme: «3aKOH COXPAaHCHHS SHEPTUNY;

e JI316

AHanu3 KOHTpoJIA 10 TeMe «MexaHHuKa;

e 3akoHBI COXpaHEHHUs B MexaHuke_TpeHaxkep constructor
(KOHCTPYKTOP 10 PUBHKE);
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- Vka3zanue T'paHull IPUMCHHUMOCTHU 3aKOHOB MCXaHUKH.

- Ykazanue y4eOHBIX AUCLUUILUINH, IPU U3yYEeHUH KOTOPBIX UC-
MOJIB3YIOTCS 3aKOHBI COXPAHEHUS

[IpopaboTaTh TEMBI:

1. Ilpasuna pacuema npouseooumensvrhocmu npoyecca 0y2o-
601l ceapKu, Koghguyuenm pacnnasienus, nomeps u
Hanagxu.

2.Mexanuueckas paboma u mowrocmo. KII/[ npocmuix mexa-
HU3MOS8.

3.IIpocmoie mexanu3zmol 6 COBPEMEHHOM ABMOMODUE :
HAKIOHHAA NJI0CKOCMb, 6UHM, PblUa2, OJ10K.

e KontpoabsHas padora Ne2 «MexaHuKa»

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

e KonrponbHas padora No2 «MexaHuKa»

v CBeto(op»-yCTHBIM ()POHTAIBHBIN OIPOC
v" JIuct KOHTpOIIs (POPMYIL;

v/ CpaBHH pelieHue ¢ 00pasoM Mo aropuTMy
v" Tlposepka JI/3:

Pa3znen 2. «OcHOBBI MOJIEKYJISIPHON (PU3MKH U TepMoanHaMuKm» 19/9

2.1 OcHOBEI
MKT. Uneainn-
HBII 1a3.6/3

- BeinonHeHue 3KcrepuMeHTOB, CITyKalluX s 000CHOBaHUS
MoJieKyIsipHO-KuHeTHnueckoi Teopun (MKT).

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

- OnpeneneHre apaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSI-
HUM Ha OCHOBAHUH YPaBHEHUS COCTOSHHSI UJICaIbHOTO Ta3a.

- OnpeeneHre MapaMeTpoB BELIECTBA B Ta3000pa3HOM COCTOSI-
HUU ¥ IPOUCXOIALINX MPOLECCOB IO rpaduKaM 3aBUCUMOCTH P

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

e JIP 2 « OnbITHOE IOATBEPAKACHKE 3aKOHA boiis-
Mapuotray;

e CP (1/30) ¢ xpuTepusiMH OIICHUBAHHUS,

® camocCTOsATeNbHas paboTa B rPyIIax Pa3HOro YPOBHS
00Y4EHHOCTH C CaMOITPOBEPKOM MO ITATIOHY:
-[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 TpapuecKoro MoIeTUPOBAHUS»;

I13 17. Pemenue 3anau no teme: «30mpoueccsl B ra3ax.»;

e JIP 2 « OnbITHOE IOATBEpKAEHUE 3aK0oHa boitns-
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p (V).

- [IpencraBnenue B Bujae rpaukoB H30XOPHOTO, H300apHOTO

Y U30TEPMUYECKOTO IIPOLIECCOB.

- Beruucienue cpeiHel KHHETUYECKOW SHEPTUM TEIIOBOTO
JIBU>)KEHUS MOJIEKYJI 110 U3BECTHOM TEMIIEpaType BELIECTBA.

- BrIckaspIBaHHE THITOTE3 171 00BICHEHHUS HAOIIOIaeMBIX SBJIE-
HUM.

- Yka3aHue rpaHul] IPUMEHUMOCTH MOJAEIH «UI€AIbHBIN Ta3» 1
3akoHoB MKT

Mapuorray;

BreaynutopHas camocrositenbHas padora:

Nel7 IpencraButh B BUAE TpaQUKOB U30TEPMUUECKUI MPOLIECC
Nel8IIpencraButh B Buje rpadiKoB H300apHBIN TIpoliecce
Nel9 IpencraButh B BUE Tpa@uKOB H30XOPHBIN MPOIIECC

<

AN N N NN N Y N N N NN

MeTtoapl KOHTPOJIA:

«CBetodop»-yCTHBIN (PPOHTATBHBIN OMPOC IO OA30BBIM
Y TBOPUYECKUM BOIIPOCAM

JIuct xoHTpOISE hopMyT;

CpaBHU pelIeHue ¢ 00pa3loM M0 aJTOPUTMY
[TpoBepka J1/3;

WHauBUyanbHBINA TECT;

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

Tuxwuii onpoc;

B3aumMoomnpoc (1o 6a30BbIM JIHCTaM);
®Ou3nyuecKkuil TUKTaHT;

Bb100pouHbIif KOHTPOIIb;

CamomnpoBepka (10 3TaJOHy WU aJITOPUTMY);
JlaGopaTopHO-TIpaKTHUYECKHUIA;

Bri6opounas nposepka /1/3;

2.2 OCHOBBI
TEPMOTUHAMUKHA

5/2 4

- I3Mepenune koauvecTBa TEIUIOTHI B IpoLieccax Teronepe-
Jauu.

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

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

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

13 18 Pemenue 3a1a4d Ha TeMy: «OCHOBHBIC TIOHSTHS U 3aKOHBI

TCPMOJUHAMUKN),

KP Ne 3 «MonexynspHast pu3uka u TepMOJAUHAMUKAY.

I13 18 Pemenue 3amay Ha Temy: «OCHOBHBIE TIOHSTHS U 3aKOHBI
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- Beruucnenue paboThl raza, COBEpIICHHOM MTPU U3MEHEHUH CO-
CTOSIHUSA 110 3aMKHYTOMY LIUKITY.

- Beruncnenue KITJI npu coBepiiennu razom paboTsl B IpoIiec-
cax U3MEHEHUsS COCTOSIHUSA 110 3aMKHYTOMY LIMKITY. - O05B-
SICHCHUE IIPUHLIMIIOB IEUCTBUS TEIUIOBBIX MAIlIVH.

- JleMoHcTpanus posid GU3UKU B CO3JaHUU U COBEPIIEHCTBO-
BAHMM TEIUIOBBIX JBUTaTEJICH.

- V3noxeHue CyTH 3KOJIOrHYeCKUX Mpo0sieM, 00yCIOBIEHHBIX
paboToil TEIUIOBBIX IBUTATENIEH U MPEIIOKEHUE ITYTH UX pele-
HUSL.

- Yka3zanue rpasul IpUMEHMMOCTH 3aKOHOB TEPMOJINHAMHUKHU.

- YMeHHe BECTU AUAJIOT, BBICIYIIMBATL MHEHUE OIIIOHECHTA,
y4acTBOBATh B JUCKYCCUHU, OTKPBITO BBIPAKATh U OTCTAUBATh
CBOIO TOYKY 3PEHHUS.

- Yka3aHue y4eOHbIX AUCLHUILINH, IPU U3YYEHUH KOTOPBIX UC-
MOJIB3YIOT yueOHbIM MaTepuas «OCHOBBI TEPMOAMHAMKI

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

I13 19. Pemenue 3anau Ha TeMy: «KIIJ] TeniaoBbIX aBUraTenei»

e loAroToBKa JOKIA/IOB:
DKonorudeckue mpoOIeMbl CO3/1aBaeMbIe Pa3TUIHBIMU BUIAMH
TEIUIOBBIX MalIHH.

e [loxaroroBka pedeparos:
-Pabota u Terora kak (opMbl iepeayu S3HEPIuy;
- VI3MeHeHue arperaTHbIX COCTOSIHHIA BEIIECTBA

e JloaroroBka npe3eHTAINH.
-ITpuHUMO IECTBHS TEMIOBON MAIlIWHBbI,
-TemnoBble nBUraTENU

e BreaynutopHas camocTosTenpHas padora Ne25-27.
Ne27: TlpenumytiecTBO ABUTATENEH AU3EIBLHOTO THIIA OT KapOio-
paTOpPHOTO JABUTATENS

e Penerutop 1C;

[ToBTOpSsiEM C KOHTpPOIEM;
V' TIpakTH4ecKHe 3aHsTHS;

2.3 CsoiicTBa
mapoB 2/1 a

- 3mepeHue BIa)KHOCTH BO3yXa

- Pacuer xonuyecTBa TEMI0THI, HEOOXOUMOTO ISl OCYLIECTB-
JIEHUS Tpoliecca NEPEX0/1a BEMIECTBA U3 OAHOIO arperaTHOro
COCTOSIHUSL B JIPYTO€.

-[Ipumenenue Qu3nMUecKux MOHATUN U 3aKOHOB B yUeOHOM Ma-
Tepuaine npoecCHOHATBHOIO XapaKkTepa.

- Ucnonb3oBanue MHTepHeTa sl moucka MH(OpMaIuu o pas-
paboTKax U MPUMEHEHHUAX COBPEMEHHBIX TBEPJABIX U aMOPPHBIX
MaTepUajIoB

JIP Ne3 M3mepeHue BIaXHOCTH BO3AyXa C IOMOMIBIO IICUXPO-
MeTpa.
I13 21 «CBoiicTBa ra3oB u )KMJIKOCTEM, UX B3aUMHBIE IIPEBPA-
HICHUSI.
KP Ne 3 «MonekynsapHas pu3znka u TepMOIUHAMUKAY.
Meroas! KOHTPOJIA:
cM2.5
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2.4CsoiicTBa
JKUIKocreir 3/2

-IlpuBeneHre MPUMEPOB KANUJUIPHBIX SBICHUH B OBITY, TpHU-
poze, TEXHUKE.

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

-IIpumenenue GU3NUECKUX MOHITUN U 3aKOHOB B yUeOHOM Ma-
Tepuaie npopecCuOHAIBLHOIO XapaKkTepa.

- Ucnonw3oBanue MHTEpHETA U1 TIoMcka WH(OpMAIIUU O pas-
paboTKax M NPUMEHEHUAX COBPEMEHHBIX TBEPABIX M aMOpP(HBIX
MaTepHaoB.

I13 21 «CBoiicTBa ra3oB u )KMJKOCTEH, UX B3aUMHBIE IPEBpA-

LICHUS.

KP Ne 3 «MonekynsapHast pu3nka u TepMOTUHAMUKAY.

BHeaynuropHas camocrosTenbHas padora:

Ne29 Kanunnsipable siBIeHUS B OBITY, IPUPOJIE, TEXHUKE;
MeTo1bl KOHTPOJIS:

cm2.5

2.5 CsoiicTBa
TBepabIX Tea 3/1

- DKCIIEpUMEHTAILHOE UCCIIEIOBAHKE TETIOBBIX CBOMCTB Bellle-
CTBa.

-HccnenoBanre MEXaHUYECKUX CBOMCTB TBEP/IBIX TEIL.

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

-Ucnonp3oBanue MHTEpHETA 17151 IOMCKA MHPOPMAIH O pa3pa-
00TKax U MPUMEHEHUSX COBPEMEHHBIX TBEPABIX M aMOP(HBIX
MaTepuaioB

KP Ne 3 «MomnekynsapHast pu3nka v TepMOTUHAMUKAY.

Camocrostensnas padora (BCP31) «Crpoenue u cBoiicTBa
TBEPJIBIX TEI»

Bupryanbnas nadoparopHast padboTa mo teme: «IKCIepUMEH-
TaJIbHOE MCCIICIOBAHKE TETIOBBIX CBOMCTB BEIIIECTBAY
http://barsic.spbu.ru/www/lab_dhtml/ dbhnefkmy

BHeayauTopHas caMOCTOSTSIbHAS pa60Ta:

Ne32Bupryanwshas nabopaTopHas padboTa 1o Teme: «IKCIepu-
MEHTAJILHOE MCCIIEI0BaHNE TETUIOBBIX CBOMCTB BEIIECTBAY

Ne31 [Mpumenenue npodUIbHBIX MaTepUaIoOB AJs 0OecreYeHus
MPOYHOCTH aBTOMOOMJIS;
MeToabl KOHTPOJISL:
v Bujeo(parMeHT Kak CO3/laHie aKTUBHOMN MO3HOBA-
TEJIHOM cpe/ibl A1l PPOHTAIBHOTO OMpoca Mo 6a30-
BBIM BOTIPOCAM;
v VipaxHeHUs ¢ KOMMEHTAPHSIMI;
v Buzneopparment 6e3 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
oagieHusn u od6vema 2aza om memnepamypol

-HachleHHbli map U ero CBOMCTBa.

-B3aumooeiicmeue pacnnagiennozo memanna c 2a3amu.
-IleperpeTslii map M €ro UCIOJIb30BaHUE B TEXHHUKE.

-Cuna noeepxHoCmHO20 HAMAHCEHU, 0eliCMEYIOULas NPU ne-
PeHoce PACHIA6IEHHO20 MemaJld.

-Onpeoenenue 61axcHOCMUBO30YXA 6 NPOU3BOOCHIBEHHOM NO-
MeweHuu

-B3aumooeiicmeue pacniaenenHozo Memanna ¢ 2azamu.
-Cunla no6epxXHOCMHO20 HAMANCEH U, OCIICMEYIOULAA NPU he-
PeHoce paAcnlae1eHHO20 Memaiia

-Ilonamue o oonycmumom ycunuu 6 c6apHoM cOeOUHEeHUU. -
Memannozpaghuueckoe ucciedosanue c6apHvlxX UiB0E.
-lecpopmavyuu npu ceapke. Ilpuuunovl ux 603HUKHOBEHUA. -----
-/lechopmanuu u Hanparcenus 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 kpuctammuzanus. Kpucmannuzayus memanna
uiea npu ceapke.

-CBo¥iCTBa KUJKOCTH: IOBEPXHOCTHOE HATSIKEHUE, BSI3KOCTH,
TETUIONPOBOAHOCTb.

-OCOOCHHOCTH TEIIOBOTO PACIIUPEHHSI BOJIBI.

OINOPOI HAa HOBBIE 3HAHUSL.

becena (BompocHO- OTBETHAS U ABPUCTUYECKAS);

Pabota B rpynmnax (H-p, 3aHUMaTenbHbIE 3a1a4n [ pu-

ropus Ockapa). Mo3roBoii mrypm;

v" Ompoc 1o 1enoyKe- CUCTEMA JIOTHIECKUX BOIPOCOB K
oOyJaromumMmcs, mocjiae pa3oopaHHON y JOCKH 3a/a-
an);

v BbIOOpOYHBIN KOHTPOJIH (IIEPECUUTATH CIAHHBIE Pa-
00THI);

v TpeHUPOBOYHBIH KOHTPOJIb- OTMETKH B JKYPHAI HYT

I10 JKEJIaHHUIO YYEHUKOB;

Tuxuii onpoc (MHAUBUAYAIBHO);

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

er);

v HWneanbHbli onpoc (camu ce0st OLEHUBAIOT).

AN

AN

3. Junekrpoaunamuka 39/20

3.1 Dnekrtpo-
CTaTUYeCKOe

- Beruuciienue cui B3aMMOICHCTBHUS TOUCUYHBIX DJICKTPUICCKHX
3apsiIOB.

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

- Berunucnenue HAITPAKCHHOCTHU 3JICKTPUYICCKOTO IMOJIA OAHOTO U
HECKOJIBKHUX TOYCUYHBIX JJICKTPUUYCCKUX 3apsAa0B.

-Brruncnenue noreHana SJICKTPHUYCCKOTIO I10JIs1 OAHOT'O U HE-
CKOJIBKHMX TOYCYHBIX DJICKTPHYCCKUX 3apsd0B.

- I/I3MepeHHe PA3HOCTH NOTCHIHUAJIOB.

- I3Mepenue sHeprun 3J1eKTPUYECKOr0 N0JIs 3apsSKEHHOTO KOH-
JEHCATOPA.

-BpI4nciieHre SHEPTUU dJIEKTPUYECKOTO IOJIS 3aPSKEHHOTO
KOHJICHCATOPA.

-Pa3paboTka miaHa 1 BO3MOXHOU CXeMbI AEUCTBUN IKCIIEPU-
MEHTAJILHOT'O OIIPEAEIEHHS 2JIEKTPOEMKOCTH KOHIEHCAaTOpa !
JUAJIEKTPUYECKON MPOHUIIAEMOCTH BELIECTBA.

- HpOBCI{GHI/IC CpPaBHUTCIBHOI'O aHaJIM3a 'PpaBUTAlIUOHHOTO U
QJICKTPOCTATHUYCCKOI'O mojeu

13 22 Pemenue 3agau no Teme «Dnekrpuyeckoe nojie. Hamps-
KEHHOCTbHY,

I13 23 Pewmenue 3anau no teme: «Ilorenunan 31 nosus. PazHocts
noTeHIuanoB. CBsA3b MKy HAIPSHKEHHOCTHIO U Pa3HOCTHIO MO-
TEHIIMAJIOBY;

13 24 Pemenue 3amau :«CoequHeHNE KOHIEHCATOPOB B Oara-
pero. DHeprust 3apsHKEHHOTO KOHIGHCATOpay;

I1/3 25 AHanu3 KOHTPOJIA 110 TeME: DIEKTPOCTATHIECKOE TTOJIEY;

e BneaynutopHas camocTosaTenbHas padoralNe33-40:
No33IIpoBeneHue cpaBHUTEIBLHOTO aHAIN3a TPABUTALIMIOHHOIO U
ANEKTPOCTATUYECKOTO MOJIEH.

Meroabl KOHTPOJIA:

v BugeodparmeHr, Kak co3JaHue akTHBHOM MO3HOBATEb-
HOM cpenbl 175 GPOHTAIBHOTO OIpoca Mo 6a30BBIM BO-
npocawm;

VYnpaxHeHus: (KOMMEHTHPOBOUYHbIE);

Pemenne kauecTBEHHBIX 3a7a4

CpaBHH peleHne ¢ 00pa3oM MO0 AITOPUTMY

UXHUH onpoc (MHAUBUAYaATbHbBIN);

Jluct xoHTpOAS hopmMy;

B3aumMoomnpoc mo 6a30BbIM JTUCTaM;

Mlagsmuii onpoc;

CpaBHU CBOE pellIeHue ¢ 00paslom:
DnekrpocTtaTudeckoe nojue. TpeHaxkep constructor;
Br160pouHbIit KOHTPOJIb (IEpecYUTaTh CAAHHbIE pado-
TBI);

TpeHupOBOYHBIN KOHTPOJIb- OTMETKH B )KYPHAI YT 11O
JKEJIAHNUIO YYEHUKOB;

AN N N N N N A

<
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v'  ®usnyeckuil TUKTAHT.
NunuBuyanbHbIN TECT;
«CBetodop»-yCTHBIN (PPOHTATBHBIN OMPOC IO OA30BLIM
Y TBOPYECKUM BOIPOCAM IIPU TTOMOIIY CUTHAJIBHBIX Kap-
TOYEK KPAaCHOTO H 3€JICHOTO IIBETa JJisT 00paTHOMU CBSI3H, C
BBISIBIICHUEM MTPUYMHBI Pa3HOTIIACHH;
JlaboparopHas paboTa;

AN

3.2 3aKoHBblI 110-
CTOSTHHOTO TOKAa

13/7 4

- I3mepeHne MOLTHOCTH 3JIEKTPUUECKOro TOKa. M3mepenue
OJ1C 1 BHYTPEHHETO CONPOTUBIICHUS] HCTOYHUKA TOKA.

- BeinmonHeHne pacuyeToB CUJIbI TOKA U HAMPSXKEHUN HA ydacTKax
ANEKTPUUYECKUX LICTICH.

- OOBsICHEHHE HA MIPUMEPE IEKTPUUECKON

uenu ¢ 1Byms ucrounukamu Toka (31C), B kakoM ciydae Hc-
TOYHHUK 3JICKTPHUECKOHN SHEPTUr paboTaeT B peIKUME TeHEPaTo-
pa, a B KAKOM — B PEKHUME OTpeOUTes.

- OnpesienieHNe TeMIepaTypbl HUTH HaKaJMBaHUSL.

4

V' TIpakTHYeCKHe 3aHSTHS.

v JlaGopaTopHble paGoThbI:
No5 «M3yuenune 3akoHa OMa Jij1s yyacTKa ey,
Ne6 «.IIpoBepka 3aKOHOB I1OCIJIEJOBATEIBLHOTO COEAUHEHNUS IIPO-
BOJIHUKOBY;
Ne7.« IIpoBepka 3aKOHOB ITAPAUIEIBHOIO COEAMHEHUS IIPOBOI-
HUKOB ;
Ne8. "U3yuenue 3akona Oma 115t TOJTHOU LieTnn' .
Ne9 «M3MepeHne MOIHOCTH ¥ BHYTPEHHETO COITPOTUBIICHUS
JIAMITBI.

v
13 26 Tpancdopmarust cxembl HapaJIeTbHOTO COSAMHEHUS, CO-
CTOSIIETO U3 2 SIIEMEHTOB;
13 27Tpancdopmarus cxeMbl MapaIeIbHOIO COETUHEHUS, CO-
CTOSIIETO U3 3 DIIEMEHTOB;
13 28 Pacmmpenue npeenoB u3MepeHusi BOJIbTMETPA U aM-
nepMeTpa ;
13 29Pemienue 3agau no teme: « 3akoH OMa JUis MOJHOM e

V' DusnyecKuii JAHUKTAHT: 3aKOHBI ITIOCTOSSHHOT'O TOKAY

v BHeayauropHas camocTosTeabHas padora Ned1-48:
Ne4 1. «DkcnepuMeHTAIbHOE UCCIEA0BAHNUE TETIOBBIX CBOMCTB
BEIIIECTBAY;

Ned42 BupryanbHas nabopatopHas paboTa 1o Teme:
«Onpedenenue 3apsaoa 31eKmMpoHa»
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-I/ISMepeHI/IC OJICKTPHUYCCKOro 3apsaa 3JICKTpOHaA.
- Cuarue BOHBTaMHCpHOﬁ XapaKTEPUCTHUKU AUOJA.

-ITpoBeneHne CpaBHUTEIBHOTO aHAJIK3a MOJIYITPOBOHUKOBBIX
JMOJ0B U TPUOJOB.

- Ucnonb3oBanne MHTEpHETA M1 TOMCKAa HH(DOPMAIIHH O TIep-
CHEKTHBAaX Pa3BUTUS MOJIYIIPOBOJHUKOBOU TEXHUKH.
- YCTaHOBKA MPUYMHHO-CIIEICTBEHHBIX CBA3EH

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

Ne43 TlpencraButh B BUAE TaOIHIIbI CPABHUTEIBHBINA aHATTN3
IIOJIyIPOBOJJHUKOBOT'O INO/1A U TPUOJA.

Meroabl KOHTPOJIA:

KonTponbaas padotaNeS«DekTpoInHaMUKa;

Tuxuit onpoc (MHAUBUAYATbHBIN);

Jluct xoHTpOIS hOopMYyIT;

Bzaumoomnpoc mo 6a30BbIM JIHCTaM;

[Mlagsumii onpoc;

CpaBHu CBOE pelieHue ¢ 00pasnom:

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

MeToJI0M rpaduueckoro moaenupoanus» | u |l Bapuanr;

-Aramanckas M. C., [Tanuenko M.H. « Pemenue ¢pusu-

YEeCKHX 33/1a4 METOJIOM TparuecKoro MOJICIINPOBAHU;

v' 3aKOHBI IIOCTOSIHHOTO TOKa_TpeHaxkep
constructor;usauBHUyaIbHBIA U IPYIIIIOBOM KOHTPOJIb;

v BbIOOPOYHBIN KOHTPOJIB;

®Ou3nyuecKkuil TUKTaHT;

e (CaMOKOHTpOJIb -BUPTYyaJIbHbIE Ja00paTOpHbIE pabOTHI IO
¢uzukel
http://barsic.spbu.ru/mwww/lab_dhtml/dbhnefkmy ;

e Pacno3Harh TUI COEAMHEHHUS IEMEHTOB 1IeNH (CPAaBHUTH
C 3TAJJOHOM B KOHCIIEKTE)

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

-O0BbsICHEHUE IPUPOJIBI HIEKTPUUECKOT0 TOKA B MeTaJIax, dJeK-
TPOJINTAX, T'a3aX, BAKYYME U MOIYIPOBOIHUKAX;

- [IpuMmeHeHue 37eKTpoIn3a B TEXHUKE;

-HpOBe,HeHI/Ie CPaBHHUTCJIBHOI'O aHaJin3a HECAMOCTOATCIIBHOTO U
CaMOCTOATCIIBHOI'OI'a30BbIX pa3psAa0B.

I13 30 «OnexTponus. Tect Nedy,
I13 31«OnexTpuueckuii Tok B Bakyyme.Juoz. Tect NoSy;
v' TI3 32 "DneKTpuvecKuil TOK B pa3HbIX cpeaax. (KOH
TpOJib)".
1/64- TecT 3MeKTpUYECKUI TOK B MOTYIPOBOTHUKAX.
BCA;

-O0BsicHEeHHE MPUPOABI SJICKTPUICCKOI'0 TOKA B METAJJIAX, 3JICK-
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TPOJINTAX, I'a3aX, BAKYYME U MOJIYIIPOBOIHUKAX;

- [IpumeHeHMe 2NeKTpoNn3a B TEXHUKE;

-IIpoBeneHME CPABHUTEIBLHOIO aHAIN3a HECAMOCTOATEIBLHOIO U
CaMOCTOSATEJIBHOIOra30BbIX Pa3psI0B.

3.4 MaruutHoe
roJie 6/3 ua

- I/I3MepeHHe HHAYKOWUHW MAarHUTHOI'O ITOJIA.

- Beruucnenue cuil, JeUCTBYIOIMX HA MPOBOJIHUK C TOKOM B
MarHuTHOM IIOJI€.

- Beruucienue cuii, JeUCTBYIOIINUX HA SJIEKTPUYECKUM 3apsl,
JBUKYIIHMICS B MArHUTHOM I10JI€.

- Beruucienue sHepru MarHUTHOTO TOJIS

I13 33 «Onpenenenne HaNpaBICeHUsI BEKTOPA MAarHUTHOW HH-
JIYKIAWA TIOJISI, CO3/1aBa€MOT0 HECKOJIBKUMHU MTPOBOTHUKAMU

I13 34, 35Pemenue 3anay no teme: « Cuna Ammepa»

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

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

13 42 «OHeprus MAarHUTHOTO MOJIS

[13 43 Pemenue 3ana4 no TeMe «MarHuTHOE TOJIE)

I13 44 Ananu3 KoHTpoJIs 110 TeMe : «MarHuTHOE NoJIe U AJEK-
TPOMarHUTHAsT MHITYKIIHS

3.5 Dnexrpoar-
HUTHAs UHAYK-

s (8/4)

- 3mepenue nHAYKIIMM MAarHUTHOTO TOJIS.

- UccnenoBanue sBICHUM 3JIEKTPOMAarHUTHOW HHAYKIMHU, CAMO-
WHIYKIUH.

- OOBsicHEeHHE IPUHITUIA JEHCTBUS dIEKTPOIBUTATEIS.

- OObsAcCHEeHNEe MPUHIUIA AEWCTBUS TeHepaTopa MIEKTPHUECKOTO
TOKa U 3JIEKTPOU3MEPUTENBHBIX TPHUOOPOB.

-OO0BsicHeHHE IPUHIUIIA IEHCTBUS Macc-crieKTporpada, ycKo-
puTenei 3apsKEHHBIX YaCTHILI.

I13 39,40 «Onpenenenne HanpaBiIeHUs] MHAYKIIMOHHOIO TOKa.
[TpaBuno Jlenma»

I13 41 «CamouHyKIUS»

JIP 10M3yuenue siBiIeHUS 3/M UHIYKITUU

I13 44 AHanu3 KOHTpOJIA IO TeMe : «MarHuTHOE MOoJe U AJIeK-
TPOMAarHuTHAsE NUHIYKIWSD

e BxeayauTopHas camocTosTenabpHas padora Ne51-59:

No56. OOBsicHeHre IPUHITUTIA JIEHCTBUS DJICKTPOIBUTATEIS
Ne57. O6bsicHeHHEe PUHIHUIIA ASHCTBUS TeHepaTopa deKTpUYe-
CKOTO TOKa

Ne59. OObsicHeHwe mpuHIMOA JEHCTBUS Macc-crnekTporpada,
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- OOBsACHEHHE POJIM MAarHUTHOT'O MO 3eMJIH B KH3HH pacTe-
HUMH, KUBOTHBIX, YEJIOBEKA.

- [IpuBeneHne NpuMepOB MPAKTHYECKOTO IPUMEHEHUS U3y4YECH-
HBIX SIBJICHHUH, 3aKOHOB, IPUOOPOB, YCTPOUCTB.

-IIpoBeeHHE CPABHUTEIIBHOTO aHAJIM3a CBOMCTB JIEKTPOCTATH-
YeCKOr0, MAarHUTHOTO ¥ BUXPEBOTO 3JIEKTPUUECKUX MOJCH.

- OOBsicHEeHHe Ha PUMEpPE MAarHUTHBIX SIBJICHUI, ToueMy (hu3u-
KY MOYKHO pacCMaTpuBaTh KaK METAIUCLUILIUHY

YCKOPUTEJIEH 3apsKEHHBIX YaCTHII.

No51. TlpuBenenne npuMEpPOB MPAKTUUECKOTO TPUMEHEHUS U3Y-
YEHHBIX SIBJICHUI,3aKOHOB, YCTPOMCTB.

No52. Aunpe Mapu Amriep - OCHOBOIIOJIOKHUK JIEKTPOAMHAMU-
KU

53. Jarckuii ¢pusuk X. Dpcren oOpaTHil BHUMaHUE HA TO, YTO
CTpeJIKa KoMIlaca pacrojaraercs napauieabHO MPOBOJAHUKY KO-
I71a TOKa HET. 3apucynTe, Kak BeJleT ce0sl CTpeKa B IPUCYT-
CTBUU TOKa

MeToabl KOHTPOJIS:

CpaBHU CBOE pelleHUE ¢ 00pa3LoM:

CpaBHH peleHne ¢ 00pa3oM IO AITOPUTMY;

peluieHne Ka4eCTBEHHBIX 3a/1a4;

BuneodparmeHT kak co3iaHue aKTUBHOW TO3HOBATEb-

HOM cpebl 17151 PPOHTAIIBHOTO OIIpoca o 6a30BbIM BO-

pocam;

B3aumornposepka (IIpoBepsieT cocesl 1o MapTe, CONOCTaB-

JISISL C DTAJIOHOM);

®Ou3nyuecKkuil TUKTaHT;

3anonHu TabnuLy (MHAMBHUyadbHAs U TPyIIOBas pabo-

Ta);

Jluct xoHTpOAS hopmMy;

TpeHnpOBOYHBIN KOHTPOJIb- OTMETKH B JKYPHAI YT 110

JKEJIAHUIO YYEHUKOB;

MaruutHoe none._Tpenaxep constructor,

ITposepka JI/3, pa3perieHue 3aMKCUPOBAHHBIX 3aTpy/I-

HEHMUIA.

V' JIeMOHCTpPAIMOHHBII AKCIIEPUMEHT, C JalbHEHIIeH mpo-
BEPKOI COBIaZieHHsI MaTeMaTH4eCKOi (POpMYIIbI C Mpak-
TUYECKHUM BBIBOJIOM. (paboTa (pOHTANBHO UJIH B TPYTI-
nax);

v Tuxwuii onpoc (MHAWBHUYaIbHbII);

AN NI NN

AN N N N

AN
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Paznen 4 «Konedanus v BoaHbl» 13/6

4.1 Mexaunue-
CKHE KOJIEOaHUs
4/2 4y

- UccnenoBanue 3aBUCMMOCTH IIepHoJa KOoJIeOaHU MaTeMaTH-
YEeCKOI'0 MasATHUKA OT €ro JJIMHBI, MACChl U aMIUIMTY 16l KosieOa-
HHUI.

- MccrienoBanme 3aBUCUMOCTH IepHOa KoebaHuil rpy3a Ha
IMPYKXHUHC OT €0 MACChI 1 )KCCTKOCTHU IMPYKUHBI.

- Brluucnenue nepruosa kojnedbaHuil MaTeMaTH4eCKOro MasiTHU-
Ka 110 U3BCCTHOMY 3HAUCHUIO €0 AJIMHBI.

- Brluncnenue nepuona kojaedaHuil rpysa Ha Ipy>KUHE 110
HU3BCCTHBIM 3HAYCHUAM €0 MaCChl U JKECCTKOCTH IIPYKHUHBI.

- BoipaboTka HaBBIKOB BOCIIPUHUMATh, aHAJIM3UPOBATh, IIepepa-
0aThIBaTh M MPEIBIBIATH HHPOPMAIIUIO B COOTBETCTBHH C T10-
CTaBJICHHBIMHU 3a]lauaMHu.

- [IpuBenenue npumMepoB aBTOKOJIE0ATEIbHBIX MEXaHUUECKUX
CHCTEM.

- IlpoBenenue knaccuduranmy koaedanui

JIP 11 «Ompenenenue 3aBUCUMOCTH TIEpHOJia KOJIeOaHU HUTSI-
HOTO MAasiTHUKA OT JUIMHBI HUTHY;

JIP 12. «MccrnenoBanue 3aBUCIMOCTH TIepHUoIa KojeOaHui Tpy3a
Ha MPY>KUHE OT €r0 MacChl U )KECTKOCTHU MPYKUHBD».

I13 45Pemenue 3anau «lIpeBpaiienne sHEPru Ipu MEXaHUYe-
CKHUX KOJICOaHUIX ),
I13 46Pemenue 3amay o teme: «l'apMOHUUYECKHE KOJICOAHUSI.

e BCI:

60. IIpuBeneHre MPUMEPOB aBTOKOJICOATEILHBIX MEXaHUYCCKUX
CHUCTEM;
61.I1poBenenne kinaccupUKaIuy KOJICOAHHIH;
62.3amaua:
Kak OynyT uaTu 4acel ¢ CEKyHIHBIM MasTHUKOM, yCTa-
HOBJICHHBIM B POCTOBe, Ha moyroce M Ha 3KBarope?
63. OT 4ero 3aBUCHT IEPUO KOJICOAHNUI MasSTHHKA?

[ToaroroBka q0KJIaJ0B,3cce, pedeparos:

-Konebamenvnoe osuiicenuesiekmpooa npu ceapke.
-Pe3onanc. Buopayusa, yuém u é6opvoa c neii.banancupoexa,
npomuegogechwl.

Brinyk/1eHHBIEC KOJIeOaHus1, PE30HAHC.

4.2 Yupyrue
BOJIHEI 2/1 4

W3mepenue 1MHBI 3BYKOBOI BOJIHBI IO pe3yJibTaTaM Halmto/e-
HUI HHTep(hEepEeHIUH 3BYKOBBIX BOJIH.

- HaGmonenue u o0bsicHeHNe ABIEHUN UHTEp(HEPEHIINN U TH-
(bpakuuyu MeXaHUYECKUX BOJIH.

[IpencraBnenue obGnacTeit MpUMEHEHUS YIbTPa3ByKa U MEPCIICK-
THUBBI €r0 MCIIOJIb30BAaHMS B PA3TUYHBIX 00JIACTSIX HAYKH, TEXHH-
KW, B MEJUIINHE.

- U3noxeHue CyTH 9KOJIOTHYeCKUX Mpo0sieM, CBSI3aHHbBIX C BO3-

[13 1 «M3mepeHue IIMHBI 3BYKOBOM BOJHBI IO pe3yJabTaTam
Ha0II0/IeHUI UHTep(EPEHIINN 3BYKOBBIX BOJIHY;

[13 2 Pemenue 3amau o teme: «3BYKOBBIE BOJIHBIY;

e BreayauTopHas caMOCTOSTEIIbLHAS pa60Ta:

Ne64. Mexanunyeckue BoaHBI. [IpoGiembl BO3JEHCTBHS 3BYKO-
BBIX BOJIH Ha OPTaHU3M YeJIOBEeKa

Ne65. Habmonienue siBieHuit MHTeppepeHnu u audpakunn mMe-
XaHWYEeCKUX BOJIH http://www.spin.nw.ru/
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http://www./

HGP'ICTBPICM 3BYKOBBIX BOJIH Ha OpraHu3M YCJIOBCKaA.

«®Pu3nKa: MOJEIb, IKCIEPUMEHT peaabHOCTh» CaHKT-
[TeTepOyprckoro rocyaapCcTBEHHOTO Y HUBEPCUTETA

4,3 Dnektpo-
MarHUTHBIE
KoJiebanus 2/1 4

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

- I3mMepenue 31eKTpoeMKOCTH KOHJIeHcaTopa. 3mepenue nH-
TYKTHBHOCTB KaTYIIKH.

- HccnenoBanue sIBJICHUS SJIEKTPUYECKOIO PE30HAHCa B IOCe-
JIOBATEJIbHOM LEIH.

- [IpoBenenue ananoruu Mexy GU3NIeCKUMH BEIMYMHAMH,
XapaKTEPU3YIOIUMU MEXaHUYECKYIO U 3JIEKTPOMArHUTHYIO KO-
nebareabHbIe CUCTEMBI.

- Pacuer 3HaueHU CUIIBI TOKA U HAIIPSKEHUS Ha DJIEMEHTaX 1e-
1 [IEPEMEHHOT0 TOKA.

- UccnenoBanue npuHIUIA ISUCTBUS TpaHCHOpMATOpa. -
HccnepoBanue npuHIMIA I€UCTBUS T€HEPATOPA IEPEMEHHOIO
TOKa.

- Ucnonb3oBanne UHTepHeTa A oricka MHPOPMAIIMH O CO-
BPEMEHHBIX CTII0Cc00ax mepeaadu dJIECKTPOIHEPTUH.

e JlemoHCTpanusi: HaOIIOACHUE OCIIHIUIOIPAMM IF'apMOHU-
YECKHUX KOJICOAHMH CHIIBI TOKA B LICIIH.

e BaeaynuTopHas caMocTosTeIbHas padora:
Ne66.Bupryanbnast naboparopras pabota mo teme: Mzmepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa. Mi3MepeHne HHyKTUBHOCTh
KaTyuku://barsic.spbu.ru/www/lab_dhtml/ dbhnefkmy

e No67.BuptyanpHas naboparopHas padboTa 1mo Te-

Mme:MccnemoBaHue sIBICHUS AIICKTPUYECKOTO PE30HAHCA B

MOCJICIOBATEIBHOM LICITH.

://barsic.spbu.ru/www/lab_dhtml/ dbhnefkmy
Ne68.3anecTr B TaOIHILy aHATOTHIO MEXTY (U3NIECKIMU BEJIH-
YHMHAMU, XapaKTEPU3YIOIIUMU MEXaHHUYECKYIO U 3JICKTpOMar-
HUTHYIO KOJieOaTeIbHbIC CUCTEMEI.

I13 3 «Tpanchopmaropy,

[ToaroroBka q0KIJIaJ0B,3cce, pedeparos:

- CBOOOHBIE IEKTPOMArHUTHBIE KOJIeOaHus;

- [IpeBpatienue 3Hepruu B Koe0aTeIbHOM KOHTYPE;
-3aTyxarolye eKTPOMarHuTHbIE KOJIeOaHus;

- ['enepaTop He3aTyXxaroumx IEKTPOMAarHUTHBIX KOJIEOaHMIA;

- BeiHyX/1eHHBIE JIeKTpUUecKre KojeOaHus;

-Ilepemennslii TOK. ['eHEpaTOp MEPEMEHHOIO TOKA;
-EMKOCTHOE M MHIYKTHUBHOE CONPOTHUBIIEHUS IIEPEMEHHOIO TO-
Ka;

-3akoH Oma JUIsl 2JIEKTPUUECKOM LIETIH IEPEMEHHOT0 TOKA.

- [IepeMeHHBIN TOK;

- I'eneparop nepeMeHHOro TOKa;

-EMKOCTHOE 1 MHAYKTUBHOE CONPOTHUBIIEHUS IEPEMEHHOTO TO-
Ka;
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-3akoH OMma Jy1sl 3JIEKTPUUECKOM LIETIH IEPEMEHHOT0 TOKA.
IToAroToBKA MPE3EHTALMN!

-Tpancgopmaropsr;

-[Tosyuenue, nepenaya u pacupeeseHle JEKTPOIHEPTUH.
PaboTta 1o MHAMBUAYAIBHBIM IPOEKTaM.

4.4 Dnektpo-
MarHUTHBIE
BOJIHEI 5/2 4

- Ocy1ecTBieHrEe paauoIiepeaadyu U paaruonpruemMa.

- HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOUITBEHOTO TenedoHa.

- Pa3BuTHE IIECHHOCTHOT'O OTHOIICHHS K M3y4aeMbIM Ha YpOKax
(1)I/I3I/IKI/I O6’b€KTaM 1 OCBAMBACMBbIM BUJIaM ACATCIbHOCTH.

- OObsiCHEeHHE MPUHIMITUATILHOTO Pa3INyus MPUPOJIBI YIPYTHX
158 BJIGKTpOMaFHI/ITHI)IX BOJIH.

- U3noxkeHue CyTu 3KOJIOTUYECKUX MPOOIIeM, CBA3aHHBIX C
BHGKTpOMaFHI/ITHBIMI/I KOJIC6aHI/I$IMI/I 1 BOJIHAMMU.

- OOBSCHEHHE POJTH JICKTPOMArHUTHBIX BOJTH B COBPEMEHHBIX
HCcIIenoBaHusIX BeelneHHoI.

I13 5AHanu3 KOHTPOJIS MO TeMe: « DJIECKTPOMArHUTHBIC KoJieha-
HUS U BOJHBI» DU3HUECKUI TUKTAHT
KP 7. « DnexkTpoMarHuTHbIE KOJIeOAHUsS  BOJHBI

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

o BHeay,HI/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta:

1. IloaroroBka A0KjIa1a UM NIPE3EHTALUM 110 TeMe: «BnusHue
AJIEKTPOMAarHUTHOTO T0JIsl HA POCT PaCTECHUI»

2. IIpoBectu aeneHue 3/M BOJH Ha BUJbI B BUJIE TaOIHIIBI C YKa-
3aHHEM JIJIMHBI BOJIHBI M UICTOYHUKA u3nydeHus 318 [1].

3. 300pa3ute cxemaTuyecky rpauKuMo Iy TMPOBAHHBIX KOJIe-
0aHMi, BO30YXAa€MbIX 3JIE€KTPOMAarHUTHONBOJIHOM B MPUEMHON
AQHTEHHE paJoONPUEMHHKA

4. N300pa3ute cxemaTnuuecku rpaduk KojaedaHuii HU3KoH va-
CTOTBI.
MeToabl KOHTPOJIA:

v" Jluct 6a30BBIX ¥ TBOPYECKUX BOIIPOCOB;

v BUAHOKOHTPOIIb + KOPPEKIIHSL;

v' CamoIpoBepKa, B3auMOIIPOBEPKa, TIPOBEPKA YUH-
TEJEeM:

v' TIuCbMEHHBIN BHIOOPOYHBIM KOHTPOJIBHBIM JIUK-
TaHT;
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v' VlHnuBUyanbHBIN TECT.

5. Onruka 11/5

5.1 Ilpupona
cBera 5/2

- [Ipumenenmne Ha MPAaKTUKE 3aKOHOB OTPAKEHUS U TIpesioMIIe-
HUS CBETA MPU PEIICHUH 3a7a4.

- OnpeneneHue CeKTpalbHbIX TPAHUIl YyBCTBUTEILHOCTH Ye-
JIOBEUYECKOIO IJI1a3a.

- YMeHue CTpOuTh H300paKEHUS MPEIMETOB, JaBacMbIe JINH3a-
MH.

- Pacuer paccTostHust OT JIMH3BI 1O U300paXKEHUs IPEAMETA.

- Pacuet onTHuecKOM CHIIBI JIMH3EL.

- 3mepenune GOKyCHOTO pacCTOSIHUS JIMH3HIL.

- McnipiTaHne MojieNeid MEKPOCKOTIA M TEeJIECKOIIa

o JlaGoparopHble paOOTHI:
Nel3 «Onpenenenue nokasaresns NpeIOMIICHUS CTEKIIAy.

e [IpakTnueckue 3aHATHUA:
I13 6 « OTpaxeHue U MPeTOMIIEHUE CBETAY,
I13 7, 8 «Beruucnenue GoKyCHOTO pacCTOSHUS JTUH3BD»;
I13 9 Tecr «IIpupoaa cBera»

e BxeayauTopHas caMOCTOSTEIbHAS pa60Ta:

[ToaroroBuTh coobOieHne o TeMe: «l J1a3 KaK ONTUYECKAS CH-
cTeMay. 3apucoBaTh JAIbLHO30PKUI 1 OJIM30PYKHil I71a3 U BO3-
MOYXHYIO KOPPEKLIHIO 3pEHUSI.

5.2 BoiHOBEIE
CBOICTBa
Csera 6/3 4y

- HaGmronenue siBneHunst uHTEpEpeHIINN HIMEKTPOMArHUTHBIX
BOJIH.

- HaGmonenue siBnenus nudpakinu 31eKTPOMarHUTHBIX BOJIH.
- HaGmonenue siBneHus NoaspU3aliiy 31€KTPOMArHUTHBIX BOJIH.
- 3mepenune AmuHBI CBETOBOM BOJHBI IO pe3yabTaTaM HaOIo-
neHus siBineHus natepdepenimn. Habmronenue sBaeHus 1u-
(dbpakuuu cBera.

- HabGmronenue sBieHMs MOSIPU3AlMY U AUCTIEPCHH CBETA.

- Ilouck paznuuuii ¥ cxoaCcTBa MEXKAY AUPPAKITUOHHBIM U JIHC-
MIEPCUOHHBIM CIIEKTPaMH.

- [IpuBeneHne npuMepoB NOSBIEHUS B IPUPOJIE U UCIIOJIB30Ba-
HUS B TEXHUKE ABIEHUHN HHTEephEepeHInU, TUPpaKkIuu, TOISpH-
3aIMi WIUCTIEPCUU CBETA.

-Ilepeuncnenne MeTOI0B MO3HAHUS, KOTOPbIE UCTIOJIb30BAHbI
IIPY U3YYECHUH YKA3aHHBIX SIBJICHUM.

BCJI: moaroroska JIOKJIaI0B.Acce, pedeparosn:

I13 10«Habmronenue naTepdepeHInu 1 JUPPaKIIum»

I13 11 Ananu3 kKoHTpoJis Mo TeMe: «JludpakinoHHas penieTka»
I13 12 IToxnroroBka k kKoHTpaboTe: «CBeTOBbIE BOJIHBL. CBeET.
I'eomerpuyeckas onTuka.»

KontpoabHnas padoraNe8 «CBeTOBbIE BOJIHBI.
Cger.I'eomeTpuueckas ONTHKA, CIIEKTPHL.)»

I13 13 Ananu3 koHTposi«BcTaBbTe MpoIyeHHOE CIOBOY

JIP 14. «Onpenenenue AJIMHBI CBETOBOM BOJHBI C TOMOIIBIO JTH-
(pakIMOHHOHN PEIIEeTKI.

KommeroTepnast Mmoziens, taboparopHast padota http://
/lwww.fcior.edu.ru/card/12494/prclomlenie-sveta-
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-BonHoBbIe cBOMiCcTBa cBeTa: MHTEpEepeHIN, TUDPAKIIHSL, TTO-
JSIpU3aNys, TUCTICPCHSL.
-NuTepdepenuns cBera u ee NpuMEHEHHUE.

ploskoparallelnoy-plastinkoy.html
e MeTo/1bl KOHTPOJISA:

v Ompoc 1o 1enovke- CHCTEMa JJOTHUECKUX BOITPOCOB K
o0yJaromuMcs, Tocjae pa3oopaHHON y TOCKH 3a/1a-
umn);

Bb100pouHbIii KOHTPOJIb (IEpEeCUnTaTh CAAHHBIC Pa-
00THI);

TpeHUpOBOYHBINM KOHTPOJIb- OTMETKH B )KYPHAJI HIYT
IO JKEJIAHUIO YYEHUKOB;

Tuxuit onpoc (MHAUBUAYAIBHO);

[Mansmmii onpoc (0TBEYAIOT COCey U TOT OIEHUBA-
er);

v Ou3nYecKuil JUKTAHT,

v NunuBuyanbHbIN TECT;

v «CBeTohOop»-yCTHBIN (PPOHTAIBHBINM OIPOC 10 6a30-
BbIM M TBOPYECKHUM BOIPOCAM IPU IIOMOIIM CUTHAJIb-
HBIX KapTOYEeK KPacCHOTO U 3€JI€HOro I[BeTa s 00-
pPaTHOM CBS3M, C BBISBIICHUEM IIPUYUHBI PA3HOIIACH;
BuneodparmenT 6€3 00bICHEHHI B MUCHbMEHHO H3-
JIO’)KEHHBIE Pa3MBILIUICHHUS 10 TIOBOAY YBUJIEHHOTO C
OIOpPO¥ Ha HOBBIE 3HAHUS;

becena (BompocHO- OTBETHASI U AIBPUCTUYECKAS );
3anonau Tabnuny (MHANBUAYATbHAS U TPYIIOBAs
pabora) T

TecT ¢ aBTOMaTU3UPOBAHHOMN IIPOBEPKON OTBETA
http//www.fcior.edu.ru/card/6572/zacony-
rasprostraneniya-sveta.html

v
v

AN

6. OcHOBBI cienUAIbHON TEOPUH OTH

ocurejabHocT 1/1 u

6.1 OcHOBEI
CIICIIMaJIbHOM
TEOPUHU OTHOCHU-
TeAbHOCTH 1/1 4

-/IHBapuaHTHOCTH MOZYJISI CKOPOCTH CBETA B BAKYYME.
-M3n05keHne cyTH noCTyaaTOB DWHINTEHHA

-IIpencraBiieHne O INPOCTPAHCTBOE M BPEMEHHM CIELUATIBHOU
TEOPUHU OTHOCUTEIBHOCTH.

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

CamocrosiTesibHAst pa0oTa 00y4aIOIINXCH:

Pabora ¢ yueOHUKOM:

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

-IIpencraBienue kiaccuyeckoi (PU3MKU O IPOCTPAHCTBE U Bpe-
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TUIO ITIOKOA.

MEHU;
-IIpyHIMI OTHOCUTENBHOCTH;
-IIpobnema oqHOBPEMEHHOCTH;
-B3anmocBs3b Macchl U SHEPTUH.
e MeTobl KOHTPOJISA:
v Becena (BOIIPOCHO- OTBETHAS U BPUCTUYECKAs);
V' «CBeTo(Gop»-yCTHBIN (PPOHTAIBHBINA OIPOC 10 6a30-
BbIM M TBOPUYECKHUM BOIPOCAM IIPU IIOMOIIM CUTHAJIb-
HBIX KapTO4YeK KPacHOI'0 U 3€JeHOro I[BeTa /s 00-
paTHOM CBSI3U, C BBIBIICHUEM IIPUYUHBI Pa3HOITIACHIA.
v HWcnonp3oBanne MHTEpHETA 1711 TIOMCKA COBPEMEH-
HOM MH(popmanuu.

7. DnemMeHTbI KBaHTOBOIi pu3ukm 11/6

7.1 KBanrtoBas
ornrtuka 4/2 u

- Habmonnenue poroanekrpuueckoro 3ddekra.

- O0ObscHenue 3akoHOB CToJIeTOBA HA OCHOBE KBAHTOBBIX
MPEICTABICHUM.
- Pacuer MakcUMalbHON KMHETUYECKOW SHEPTUH SJIEKTPOHOB
pu GOTOIIEKTpUUIECKOM I deKTe.
- Onpenenenue padboOThI BBIXOJIAa 3JEKTPOHA MO IpadrKy 3aBUCH-
MOCTH MaKCHUMaJbHOW KHHETUYECKOU SHEPTUHU (POTOIIEKTPOHOB
OT YacCTOTHI CBETA.
- U3smepenue paboThl BBIX0/1a JIEKTPOHA.

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

- OOBACHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO JAyajln3Ma CBOWCTB
($OTOHOB.

- O0OBsCHEHHE POJTH KBAHTOBOM ONTHKH B Pa3BUTHUA COBPEMEH-
HOU pu3MKH

[13 14 «Habmrogenue potoaddexra. OOBsICHEHHE 3aKOHOB
CrosieToBa Ha OCHOBE KBAaHTOBBIX MPEICTABICHHIN;

I13 15 Pemenwue 3agau no teMme: «CBETOBEIC KBAHTE;

[13 16 Pemenue 3ana4 no teme: «YpaBHeHUE DUHIITEHHA A5
doroaddexrar;

I13 17 Tect «CBeTOBBIE KBAaHTHD.

KPNe8 «CsetoBbie BonHbl. CBeT. I'eomeTpudeckas ONTHKA,
CHEKTPBL.»

IToaroroska A0K1an0B, pedeparos, 3cce:

- CBeT -2/IeKTpOMarHuTHas BOJIHA;

- [[Ixana 351eKTpOMarHuTHBIX BOJIH;

- Ucnonb3oBanne nnTepdepeHIinu B HayKe U TEXHUKE;

- Bunel ciektpoB. CniekTpsl ucnyckanus. CreKTpsl MOroue-
HUSL.

- nTepdepenys B TOHKHUX IJICHKAX;
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- Konpna HeroToHa;

- [lonsitue o ronorpaduu;

- [Tossipoun ibr;

- Jlucnepcus cpera.

ITonroToBKa NMpe3eHTALMMA:
-UnTepdepenmus u qudpaxims.

PaboTa 1o MHAMBUIYAIbHBIM [IPOCKTAM.

7.2 ®usuka
aroma 2/1 4

- Habmonenue nuHeiuaThIX COIEKTPOB.

- Pacuet yacToThI U JUIMHBI BOJHBI HCITYCKAEMOT'O CBETA MpH I1e-
pexoze aroMa BOJ0pO/ia U3 OJIHOTO CTAllMOHAPHOTO COCTOSIHUS B
Ipyroe.

-OO0BsicHEHUE IPOUCXOKICHUS JINHEHYATOT 0 CIEKTpa aToMa BO-
J0pOJIa ¥ pa3Nu4Msl THHEHUATHIX CIIEKTPOB PA3IMYHBIX Ta30B.

- MccnenoBanue JIMHEHYATOTO CIIEKTPA.

- UccnenoBanue npuHnuna padoThl TIOMUHECIEHTHON JTaMIThI.

- HaGmronenre u 00bsICHEHHE TTPUHIIMIIA JCHCTBYS Jla3epa.

- [IpuBeaenue nmpuMepoB UCTOIB30BAHUS JIa3epa B COBPEMEHHOU
HAyKe U TEXHHKE.

- Hcnonb3oBanue MHTepHETA 17151 IOMCKa MH(OpMAIMK O Tiep-
CTIEKTHBAX NMPUMEHEHHUS Jla3epa.

I13 18 «Ctpoenue aroma. OnbiT Pesepdopna. [lnanerapuas mo-
JIeJIb aTOMAa.»
I13 19«KBanToBBIE MOCTYNATHI BOopay.

e BHeayauTOpHAs caMOCTOATENLHAS pPaboTa:
Nel8 3apucoBats ynpoiieHHy0 cxemy onbiToB J.Pezepdopaa.
Kakyro Mozens cTpoeHus aroma mpeaioxuit Pesepdopa?
e JloaroroBKa JOKJIaA0B, pedepaToB, dcce:
-PazButue B3IJI/10B Ha CTPOCHHE BELIECTBA;
- 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX BOJOPO/IA;
-SlnepHast Mmoziesib aToma.
-Omnsitel D.Pe3epdopna;
- Mopnens aroma Bogopoza o bopy.
o [loaroToBKa IPE3CHTAIHN:
-KBaHTOBBIE T'€HEPATOPBI;
-JlazepHas cBapka.
e Pabora no MHIMBUIYAJbHBIM IPOCKTAM.
[IpocMmoTp BHACO(PArMEHTOB, YUCOHEIC BUICOPOIUKH 10 (hU3H-
KeE.
- AHMManun, GU3NYEeCKHe MOACSIN Pa3IudHbBIX IpoueccoB Caiim
WKObHOU husuneckoi rabopamopuu http://www.infoline.ru/
g2315495/physics. Html;
-dusuka aroma. TpeHaxkep constructor (KoHCTpYKTOp 1o Qu3u-
Ke);
PeneruTop 1C;
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7.3 ®dusuka
aTOMHOTO sijIpa
5/3 4

- Habmonenue TpekoB anbda-yactull B kamepe Buibcona.

- PeructpupoBanue aepHBIX U3IIy4E€HUH C TOMOIIBIO CYETYUKA
[eiirepa.

- Pacuer sHepruu cBs3M aTOMHBIX S€EP.

- Onpesenenue 3aps/1a 1 MAaCCOBOI'O YMCIIa aTOMHOTI'O Spa, BO3-
HUKAIOILETO B PE3YyJIbTaTe PaJJMOAKTUBHOIO pacnaza.

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

- OnpesieneHue NPOyKTOB SIIEPHON PEAKIIUH.

- Beruucnenue sHepruu, 0cBOOOXKJaroIEeiCst IPH AEPHBIX pe-
aKLUAX.

- [lonnmanue NpeuMyniecTB U HEJOCTaTKOB UCIIOJIb30BaHUs
aTOMHOM 3HEPTUU U MOHU3UPYIOIIUX U3JIYy4€HUN B IPOMBIILI-
JIEHHOCTH, MEIULIUHE.

- U3noxenne CyTH 9KOIOTHYECKHUX MPo0IeM, CBsI3aHHBIX ¢ Ono-
JIOTUYECKUM JIEHCTBUEM PAaJUOAKTUBHBIX U3JIy4ECHUN.

- [IpoBenenue kinaccupuKauy 3IEMEHTAPHbBIX YaCTHIL [0 UX
(bu3NIEeCKUM XapaKTepUCTUKaM (Macce, 3apsi1y, BPEMEHH JK13-
HU, CIIUHY U T. 11.).

- [lonumanme IeHHOCTEH HayYHOTro NMO3HAHUS MUpPa HE BOOOIIIE
JUIs1 4EJI0BEYECTBA B LIE€JI0M, a JJIS KaKJ0ro 00y4aroIerocs
JIMYHO, LICHHOCTEH OBJIaJIEHUSI METOJJOM HAay4YHOTO MO3HAHUS JUIS
JOCTHIKEHUS ycIiexa B JJF000M BHJIE MPAKTHUECKOM JesITeIbHO-
CTH.

I3 20«OTKpbITHE pATUOAKTUBHOCTU. Buabl u3nydeHuid.a, 5,y -
U3ydeHus. PainoakTHBHBIC TPEBPALIICHUS »;

I1321«CocraB spa atoma. M30TOIBY;

I3 22«SInepHble cuiabl. DHEPTUs CBSI3W aTOMHOTO sjpa. CBs3b
Macchl ¥ dHeprun. JledexT Macchly;

I13 23 «buonornyeckoe aeiicTBue. 3auTa OT PaIuOAKTUBHBIX
W3ITyYCHHI».
KonTposbHas padora Ne9 «KBaHToBas pusznka

e BneaynutopHas camocTosdTenabHas padbora:
Nel9. 3apucoBarh KpUBYIO 3aBUCUMOCTH YAEJIbHOU SHEPTHH CBSI-
3M OT MacCOBOTO YHCIIA ;
No2(.3anucath cocTaB sijpa aToMa KUCJI0poa;
Ne21. IToaroToBuTh COOOIIEHNE HA TEMY: «YTIpaBIsieMast eTHas
peakuus. SnepHslid peakTop
[ToaroTroBKa NOKIJIAIOB, 3cce, pedeparos:
- EcrecTBeHHas paiuOaKTUBHOCT;
- 3aKOH paJIMOaKTUBHOTO pacmaa;
-Crioco0Obl HAOMIOEHUS M PETUCTPALIMU 3apPSKEHHBIX YACTHII,
- [lonyueHue paaAroaKTUBHBIX U30TOINOB U UX TIPUMEHECHHE.
-OTKpBITHE HEUTPOHA U POTOHA. DHEPTUs CBSI3HU SAIpa;
-MupHOe uCIoIb30BaHKE IEMHBIX SIIEPHBIX PEAKIINIA;
-Tepmosinepusie peakunu. [lepcrieKTUBBI MUPHOTO UCIIOIB30BA-
HUS TEPMOSZICPHBIX PEaKIIni;
- buonoruueckoe nelicTBre paguoaKTUBHBIX U3TyUYEHUM.
ITonroroBka Mpe3eHTaLMil:
-CTpoeHue aTOMHOTO S/pa;
-DHeprus pacileruieHus spa.
PaboTa 1o MHAMBUAYATLHBIM IPOEKTaM.
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4. YYEBHO - METOAUYECKOE U MATEPHAJ/IbBHO- TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCIUAIIVINHBI.

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.

Peanuzanus 1UCHUIUTMHBI Mpe/noiaraeT Hatuurue yueoHoro kabunera «duszukay;
ObopynoBanue yueOHOro kabuHeTa u pabounx mecT kabunera « Puznkay:

- IOCA/I0YHBIE MECTAa MO KOJMYECTBY 00yUaIONINXCS;

- pabouee MecTo npernoaaBaTes;

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;

MOPTPETHI BHITAIOMINXCS (PU3UKOB;

Tabymia « MexayHapoIHasi CHCTeMa €IUHUIDY;

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 COEAMHUTENbHBIXIIPOBOJOBIEMOHCTPAIMOHHBIX;
MalIuHa 3JeKTpodopHasi;

OCBETHUTEIIb JIJIsl TEHEBOTO MPOELUPOBAHUS;

OCBETHUTEIIb JIJIsl TEHEBOTO MPOELUUPOBAHUS;

ocuuIorpad 3JIEKTPOHHBIN ¢ MPUHAICKHOCTIMU;
OCBETHUTEIIb JIJIs1 TEHEBOTO POELUPOBAHUS;

ocuusuiorpad 3JMeKTPOHHBIN ¢ MPUHATICKHOCTIMHU.

° [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;
puoop 115l AEMOHCTPAIMU BOJHOBBIX SIBJICHUI;
puoOp JJIs1 AEMOHCTpAIIMK BUAOB J1ehopMaIiuu.

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,

KaTyIIKa JPOCCeTbHAs;

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.

KBaHTtoBas dhusuka

KaMmepa JUIsl IEMOHCTPAIUH 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;

pEOCTaThI OJI3YHKOBBIC.

OO0opyioBaHKE /ISl NPAKTUKYMA

Te€HEepaToOp HU3KOW YacCTOTHI;

LIUT 3JIEKTPOPACTPEACTUTEIIbHBIN IIKOJbHBIM;

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)

MOJIEJNTb pa3pe3a IBUTATENsI BHYTPEHHETO CTOPAHUs ¢ MaJOBOJbTHONAIICKTPUIECKON
JAMIIOYKOM, KOTOpasi BHAYAJIC TaKTa «PabOUHii» BCIIBIXUBAET, UMUTUPYS MOMEHT
BOCIUJITAMEHEHUS TOPIOYEH CMeCH;

cren «Cuctema 3aXUTaHusl aBTOMOOUIISY;

JEMOHCTPAIUS 110 TeMe « DNEKTPUUECKUIN TOK Brazaxy;

npubOp [T JISMOHCTpAIMK B3pbiBa roproucii cMecu (oensun b - 70).

o Meroanueckoe obecrnieueHre 00pa3oBaTeIbHOTO MpoIiecca

Pabouune yueOHbIE IPOrpaMMBbI;

[TepcneKTUBHO-TEMAaTUYECKUE TIJIAHBI,

IInakatel ¥ CTEHOBI;

DNEeKTPOHHBIE YUeOHUKU;

VY4eOHUKN, KOHCTICKTHI JICKIIHI;

KomMmjiekTsl 3a1aHui;

KoMmnekTsl TeCTOB;

KoHTposnbHbIe paboThI;

JlaGopaTopHbie pabOTHI;

®poHTanbHBIC PaOOTHI;

PaboTs! pusmveckoro mpakTuKyma.
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5.ACITIOJIB3YEMAMS JIUTEPATYPA
Jliist 00yvaromuxcs

OcHoBHas:

B. ®. JImutpuena, ®usuka 11 npodeccuii U CrenualIbHOCTEH TEXHUYECKOTO
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 neHTp "Axagemus’, 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. Tenpenmreiin, 0. U. Juk «®Pusuka 10xm» ydeOHUK M., uU31-BO
«Mnemo3zunay, 2009

JI. O. Tenpenmreitn, 1O. W. Juk «®usuka 11km» ydeOnuk M., u3a-Bo
«Mnemo3zunay, 2009

JI. D. I'enpenmreiin, JI. A. Kupuk «®Pusuka 10xm» 3agauyHuk M., u3a-Bo
«Mnemo3sunay, 2009

JI. O. I'ennenmreiin, JI. A. Kupuk «®uszuka 11 km» 3agaunuk M., u3n-Bo
«Mnemo3zunay, 2009

U. M. I'ensdrar, JI. 3. I'eanenmreiin, JI. A. Kupuk, E. FO. CBupunosckas. «dusuka
B Ta0anax md 7-11 xki.» Usganue 2-e Unekca 1999r.
Jluist mpenogaBareJiei

Kouncrurynus Poccuiickoit @eaepannu (MpuUHATa BCEHAPOIHBIM T'OJI0COBAHU-
em 12.12.1993)(c yueTom nonpaBoK, BHECEHHBIX (eepabHBIMU KOHCTUTYLIMOHHBI-
mu 3akoHaMu P® o nonpaskaxk Koncturyunu PO ot 30.12.2008 Ne 6-DK3, ot
30.12.2008 Ne 7-®K3) // C3 PD. — 2009. —Ne 4. — Cr. 445.

[Tpuka3z MunuctepctBa oopa3zoBanus u Hayku PO «O0 yTBepxkaeHun deme-
paNbHOrO rOCYJaPCTBEHHOTO 00Pa30BaTEIbLHOIO CTaHAApTa CPEIHETO (ITOJIHOT0) 00-
niero odpazoBanus» (3apeructpupoBad B Muntocte P® 07.06.2012 Ne 24480).

[Tpuka3z MunoOpuayku Poccuu ot 29.12.2014 Ne 1645 «O BHeceHuu uzme-
Henuii B [IpukazsMunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot
17.05.2012 Ne 413 “O06 yTBepxkaeHuH PeaepaabHOro TOCyI1apCTBEHHOTO 00pa3oBa-
TEJIHLHOTO CTaHAapTa CPEeIHEro (ITOJHOTO0) 00I1Ieroo0pa3oBaHus .

[Tucemo JlemaprameHTa rocy1apCcTBEHHOM MOJUTUKU B cPepe MOATOTOBKU
pabounx kaapos uJIIIOMuno6puayku Poccun ot 17.03.2015 Ne 06-259 «Pexomen-
JAlMU TI0 OpPTraHU3aluu MOJyUYeHHsI CpeHEro o01ero oopa3oBaHus B Ipejenax
OCBOEHHS 00pa30BaTEIIbHBIX MTPOTPAMM CPEIHETONPOPECCUOHATIBHOTO 00pa30BaHUS
Ha 0aze OCHOBHOTO 00111er0 00pa3oBaHus ¢ y4eToM TpeboBaHuenepanbHbIX TOCY-
JApCTBEHHBIX 00pa30BATENbHBIX CTAHJAPTOB U MOJTYYaeMOU CeMaIbHOCTH CPEeIHE-
ro NPo(eCcCHOHATBEHOTO 00Pa30BAHUS.
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®enepanbbiii 3akoH 0T 10.01.2002 Ne 7-D3 «O06 oxpaHe OKpyk aromen cpe-
11 (B pen.oT 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 P®. -2002. - Ne 2. -Cr. 133.

Jmutpuena B. @., Bacuibes JI. . ®uzuka mis npodeccuii v crienuaibHo-
CTel TEXHUYECKOronpopuisi: METOIUYECKHE PEKOMEHIAIUU: METO.lTocooue. - M.,
2010.

Hmutpuesa B. @.,A.B. Kopxyes,0.B. Mypra3una. ®uzuka ais npodeccuii
U ClielHaIbHOCTEHN TexHu4Yeckoronpodwmist: JlaboparopHsiit npaktukym — M., 2015.

HNuTepHeT-pecypcenl:

fizika.ru — Ha caiite: cOopHHMKH 3a/1a4 ¢ 00pa3aMu pElICHHA, TeCThI, KOHTPOJbHBIC,
OTKCaHUs JTa0OPATOPHBIX.
class-fizika.narod.ru - latepecHbie GakThl U 3aJaHUS K YPOKaM, KOHCIICKTHI, 3a/1a4H,
MIPOCTHIE OIBITHI, OTBETHI Ha BOMPOCHL. COBETHI K SK3aMEHAM.
radik.web-box.ru - ITo3HaBareapbHBIE MaTEPHAJBI, ITOCOOHWS, MEAMaMaTepHaIbl, OH-
JaitH-TeCcThl MO (U3KMKE B MOMOIIb MeJaroram, CTyIeHTaM. AHUMHUPOBAHHBIE JIEMOH-
CTpanuu 3aKOHOB Gu3uKU. HoBOCTH MpeIMETHBIX OJIMMITHA/I.
all-fizika.com - ®dusuvecKkuii SHIUKIONEIUIECKHI ciaoBaph. Kypcel u nekiuu, Ghop-
MyJibl. BupTyansHblie naboparopubsie paboThl. OHnaiH-TpeHupoBKka mo EI'D.
afportal.ru>catalogue/phys/4 - Caiitel onmumnua mo GusuKe.
physics.nad.ru- Kosutekius pojvKoB ¢ TpEXMEpPHOHaHUMAIN (PU3UUIECKUX DKCIIe-
PUMEHTOB U SIBICHUH. AHUMAIIMKM COTPOBOXKIAIOTCS TEOPETHUECKUMU OOBSICHEHUSI-
MU ¥ CChUTKAMH Ha YICOHUKHU.
fshla72.ucoz.ru>index/testy po_fizike/0-59 - B nanHOM pa3jene mpeacTaBicH pas3za-
TOYHBIN MaTepHal B BUJIC TECTOB.
alleng.r\>EI'D - Enunerit rocynapctBeHnbiil k3amed ( EI'D ) mo ¢usuke - nemMoH-
CTpalMOHHbIE BapruaHThl EI'D; MaTtepraibl U TECTHI I MOATOTOBKHU K crade EI'D no
dusuke.
www.fcior.edu.ru— deaepanbHblii HIEHTP HHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECyp-
COB.
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I'ocynapcrBeHHoe 010/12KeTHOE PO ecCHOHAIBLHOE
oOpa3oBaTesibHOe yupe:xaenue PocToBckoii odacTu
«PocTOBCKHIT KOJLTEIK MeTA1J1I000pa0d0TKN U aBTOCEpPBHCA

JKCIepTHOE 3aKJII04YeHHe Ha pa0o4yyI0 NPOrpaMMy y4eOHOM JH CIUTIINHbI

PU3UKA

»

cnenuaabHoCcTh: 23.02.05 Dkcruryaranus TpaHCIIOPTHOTO 3JIEKTPOOOOPYAOBAaHUS U aBTOMATUKH
(Mo BM1aM TPAHCIOPTA, 32 UCKIIOYEHUEM BOJHOTO)

Ne JKcnepTHaAN
n/n HaumeHoBaHHe IKCIIEPTHOIO MOKA3aTeJIsI OlleHKA
aa HeT

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

nporpammel Y J1 B yueOHOM IUIaHE.
2 Hywmepanus ctpaHull yka3aHa U BEpHA.

Paznen 1 «[lacniopt paboueil mporpaMMbl y4eOHOM JUCITUILITUHBDY

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

eHUs Y4eOHOM TUCIMIUTUHBI COOTBETCTBYIOT TeKcTy PI'OC

(B T.4. KOHKPETU3HUPYIOT W/ WK pacumpsitoT Tpedosanus PI'OC).

3 PexomeHyemMoe KOJIMYECTBO YaCOB Ha OCBOEHHE MPOTrpaMMBbl yueO-HOU

JUMCLUILUIMHBI COOTBETCTBYET KOJIMYECTBY YaCOB B yUEOHOM ILIAHE.

Pasnen 2 «CtpyKTypa U coliepkaHue  y4eOHOU AUCHUIUIMHBD)

1 B mynkTe 2.1 nponucaHHble 00beM YacOB U BUABI y4eOHOH pabOTHI CO-

OTBETCTBYET MyHKTY 1.6.
2 Dopma 3an0JHEHMSI pa3/iesla COOTBETCTBYET MAKETY.
3 O0beM caMOoCTOSATENEHOM PabOTH 00YYAIOIIMXCSI COOTBETCTBYET y4eO-

HOMY TIaHy, a coaepkanue TpedoBanusim OI'OC k hpopmupyembim yued-

HBIM JICHCTBHSIM; pe3yJibTaTaM OCBOCHHSI yueOHOU AUCIUILUINHBI, pE3yJIbTa-

TaM OCBOEHHsI y4eOHOM JUCHUIIUHBI.
4 OO0BeM TpPaKTUUECKUX 3aHATHH COOTBETCTBYET Y4eOHOMY IUIaHY, a CO-

nepxanue TpedoanusiMm PI'OC k hopMupyeMbIM yu4eOHBIM ACHCTBUSIM.

Pazgen 3 «XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIbHOCTH. KOHTpOJ'IB 1 OLICHKA pE3yJIbTATOB OCBO-

eHUs y9eOHOW TUCIIUTUTUHBDY.

1

HaunmeHoBanue GpopM U METOJIOB KOHTPOJISI M OLICHKHU PE3yJIbTATOB OCBO-
eHus y4eOHOUM TUCIUIUTMHBI TOYHO M OJJHO3HAYHO OMHCHIBAET MPOIECIYPY
aTTecTaluy 00yJaronierocs

PaSI[eJ'I 4 «y‘I€6HO-M€TOI[I/ILI€CKOC U MaTCpUAJIbHO-TCXHUYICCKOC obecrieuecHHe MporpamMmbl yqe6H01"4

JUCLUILTUHBIY.
1 | Haumenosauue kaGunera n oGopynoBanue coorserctyer PTOC. | |
Paznen 5 «Pexkomenayemas nuteparypay.
1 JlaH nepedeHb peKOMEHAYEMbIX y4eOHBIX U3/IJaHUH OCHOBHOM U JIOTIOJIHU-
TEJILHOM JINTEPATYPHI.
2 Ilepeuniciensl HTEpHET-PECYPCHI.

HTorosoe 3aKIi0oueHne

[Tporpamma y4eOHON AUCIMIUIMHBI PEKOMEHJIOBaHA K MPUMEHEHHIO

[TporpamMmMa y4eGHOM TUCIMIUIMHBI MOUIEKHT T0pabOTKe

Oxkcnept:JI. H. Menkonosa, npenacenarens MK I'BIIOY PO «PKMuAy

IToxmuce JI. H. MenkonoBoH3aBepsII0, 3aM. TupekTopa mo YMP
3amecTuTens aupekropa no YMP T. ®. 'oguapoBa

M.I1.moanuce nara




JKCIEePTHOE 3aKJII0YeHNEe HA PA0041yI0 MPOrpaMMy y4eOHOH AUCHUIIIMHBI

duszuka

crienuaabHOCTh: 23.02.05 Dxcrmyaranus TPaHCIIOPTHOTO JIEKTPOOOOPYI0BAHUS U aBTOMATHUKH
(o BUIaM TPAHCIIOPTA, 32 UCKIIIOYEHUEM BOJAHOTO), MPEACTABICHHYIO JJIsl aHAJIU3a COOTBETCTBUS
cojaepxanus padboueit mporpammsl TpedoanusiM @I'OC COO.

opraHu3anus — pa3padoTunk: 'ocynapcTBeHHOE OF0JDKETHOE IPOPECCHOHAIBHOE

oOpa3zoBartenbHOe yupexaeHue PocroBckoit o0mactu «PocTOBCKUi KOJUTeIK
METaI000pabOTKH M aBTOCEPBHCA»
aBtop: W.B. Xunsasko, npenogasarens Gusuku Beicuien kateropuu [ BITOY PO «PKMuA»

Ne JKCNepTHasA
n/n HanmeHoBaHMe 3KCIIEPTHOIO MOKA3aTeJIs OLICHKA
aa HeT
1 BO3MOXXHOCTH HCIIOJIb30BaHUs mporpamMmbl Y J| «Du3nkay» onrcaHbl
TOYHO U TOJIHO
2 TpeOoBaHuUs K (POPMHUPYEMBIM YUEOHBIM ACHCTBUSAM KOHKPETH3UPYIOT
(COOTBETCTBYIOT, IONOJHSIOT, pacuinpsaT) Tpedoanus GI'OC;
3 CTPYKTYpa IMPOTrPaMMBbI COOTBETCTBYET IMPUHIIUITY €TUHCTBA U COOT-
HOIIICHUSI TEOPETHUECKOT0 M MPAKTUYECKOT0 00YUCHHS;
4 pas3aesnsl ¥ TEeMbI IPOTPaMMBI BBIJICICHBI TUIaKTUIECKH Iiesiecoo0pas-
HO;
S) 00bEM BPEMEHH JIOCTATOUYCH IS OCBOCHHUS YKa3aHHOTO Y4eOHOro Ma-
TepHuana;
6 cojiepKaHne y4eOHOro MaTepraja COOTBETCTBYET (DOPMUPYEMBIM
y4eOHBIM JACHCTBUSIM;
7 00BEM U COZIepIKaHUE MPAKTHUECKUX 3aHATHH  OMpEAEIICHBI B LIeJIe-
c000pa3HoOi HEOOXOAMMOCTH B COOTBETCTBHH C yUCOHBIMU JICHCTBUSIMHU
8 MpeA0CTaBIICHHAs IUTEpaTypa akTyaiabHa, O0IIe0CTyTHA, %0 HOBUHOK
BBICOK;
9 MIePEYNCIICHHbIE HHTEPHET-PECYPCHI IOCTOBEPHBI U aKTYallbHBI;
10 pazHooOpaszue GopM 1 METOJI0B KOHTPOJISI M OLICHKH PE3yJIbTaTOB
OCBOEHUS y4eOHON AUCHIUIIIMHBI OJTHO3HAYHO M TOUYHO OMHUCHIBAET MPO-
uenypy arrecrauuu no Y /[ «®uzukay.
Hrorosoe 3akiyeHue
1 nporpamma Y /[ «®u3nka» peKOMEHAYETCS K YTBEPKICHHUIO U peaiu-
3alluu;
2 nporpamma Yl «®@usnka» peKoMEeHIyeTcs K 10padoTKe (AaTh peKo-
MEHJAINH K TopaboTKe);
3 nporpamma Y [ «dusnka» peKOMEHAYETCs K OTKIOHEHUIO.

Hazpanue skcnieptHoit oprannzanuu ['BIIOY PO «PKHUY»

®UO skenepra, gomwkHocTh O.B. Tumodeea, npenoaBaTenb GU3UKU BICIIEH KaTETOPUH,

I'BITIOY PO «PKHUVY»

[Toamuce O. B. TumodeeBoii 3aBepsito
3aB otaenom kaapos I'BIIOY PO «PKNY» H. B. bapna

MII MOIIINCH nara




