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1. MACHOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCHUITJIUHBI
«DPuzuka»

1.1. ObsaacTh NpUMeHEHUs MPOrPaMMBbl.

Pabouas mporpamMMa y4eOHOM AUCIUTUINHBI SBIISIETCS YaCThIO pab0YMX MPOrpamMm, B KOTOPBIX
npodeccruoHaIbHbIe 00pa30BaTeIbHbIC OPraHU3aALNH, PEATU3YIONINEe 00pa30BaATEIbHYIO
nmporpamMmy cpeaHero oomiero oopaszoBanus B npeaenax ocsoenus OOII CITO Ha 6aze
OCHOBHOTO 0o011ero oopazoanus (IITIKPC).

1.2.  MecTo IMCHUILIMHBI B CTPYKTYpe OCHOBHOM Npo¢eccuoHaIbLHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbl.

Yuebnas auctumuinHa « PU3uKay sSBIsSETCs y9eOHON AUCIIUIUITMHON 10 BRIOOPY W3
00s13aTeNIbHBIX MpeaMeTHhIX obnacteid.  I[Iporpamma yueOnoit qucuuruimasl "®duznka
MPUHAICKUT K 0011eoopazoBaTenbHoMy nukiny ydeoHoro miana OITOIT CIIO Ha 6a3e
OCHOBHOT'O 00111ero 00pa3oBaHUs C MOJIYYEHUEM CPETHET0 0011ero oopa3oBaHusl.

1.3.Pe3yabTaThl OCBOEHHs y4eOHOH JAMCHUIIMHBI:

Nzydenne yueObHOU mucuminHbl «Du3nka» JOMKHO 00ECTICUUTh JOCTIKEHUE CIIETYOLTIX
pe3yabTaToB: Ha (OPMUPOBAHUE 0OUUX KOMPEMEHYUIL:

OK O01. Beibupate cnocoObsl pemeHHs 3agad  NpodecCHOHATBHON 1eATeNIbHOCTH,
MPUMEHUTEIHHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasTh IOUCK, aHATM3 U UHTEPIIPETALNIO HHPOPMAIH, HEOOXOIUMOM AJIst
BBITIOJTHCHHMS 33124 PO ECCUOHATBHON JACSITEITLHOCTH.

OK 03. IInanupoBath U peaqn30BbIBATh COOCTBEHHOE Mpo(deccroHalbHOE U JTHYHOCTHOE
pa3BuUTHE.

OK 04. PabGotarh B KONIEKTHBE U KOMaHIe, 3()PEeKTUBHO B3aMMOJCHCTBOBATH C
KOJUIETaMU, PYKOBOJICTBOM, KIIMEHTAMH.

OK 05. OcymiecTBiaTh YCTHYIO M NMHUCBMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJIapCTBEHHOM
SI3BIKE C YUIETOM OCOOECHHOCTEH CONMAIBHOTO U KYJIBTYPHOTO KOHTCKCTA.

OK 06. [IIposBiaTh TpaKIaHCKO-MATPUOTHYECKYIO TO3UIUI0, JIEMOHCTPHUPOBATH
OCO3HAHHOE ITOBEJICHUE Ha OCHOBE TPATUITMOHHBIX O0IICYEIOBEUECKUX IICHHOCTCH.

OK 07. CopeiicTBOBaTh COXPAaHEHHUIO OKpPYXKAIOUIEH Cpeabl, pecypcocOepekeHuto,
3¢ (HEeKTHBHO ACHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX.

OK 09. Hcnonb3oBaTh UHGOPMALMOHHBIE TEXHOJIOTMH B  Npo(ecCHOHANTbHOM
JIeATCIILHOCTH.

OK 10. Ilomp3zoBaThcsi mpodeCCHOHATBHONW JOKYMEHTAIlMeil Ha TOCyAapCTBEHHOM U
WHOCTPAHHOM SI3BIKE.

OK 11. IInanupoBath MpeanpuHUMATEIbCKYIO AEITETbHOCT B IpodeccnoHansHoM chepe.



Nzydenne yuebHoit nucuuminabl «DU3nka» JOMHKHO 00ECTICUNTh JOCTHKEHUE
NMpeAMETHBIX Pe3yJbTATOB :

—— ¢(hOpMUPOBAHHOCTD MPECTABICHUN O POJIM U MeCTE (PU3UKH B COBPEMEHHON Hay4YHOU
KapTHHE MUpPa; TOHUMaHue (U3NIECKON CYIIHOCTH HAOJII01aeMbIX BO BeeneHHoil siBjeHUH,
ponu pusuku B HOpMUPOBAHUM KPYT030pa U (PYHKIMOHAIBHON IPaMOTHOCTH Y€IOBEKa IS
pelIeHNs TPaKTUYECKUX 3a/]a4;

—— BJIAJACHHE OCHOBOIIOJIararommumMun (1)I/I3I/I‘ICCKI/IMI/I MOHATHUAMHU, 3aKOHOMCPHOCTAMHU, 3aKOHAMU
" TCOPHUAMU; YBCPCHHOC UCIIOJIB30BAHUC (1)I/ISI/II-IGCKOI71 TCPMHUHOJIOTUHU U CUMBOJIMKH;

—— BJIaACHHUEC OCHOBHBIMH METOAAMH HAYUYHOT'O ITO3HAHUS, UCITIOJIb3YEMBIMU B Q)HSI/IKCZ
Ha6JIIOI[eHI/IeM, OINMUCAHUCM, UBMCPCHUCM, SKCIICPUMCHTOM

1.3. TIlepeyeHb TeM HHAMBUAYAJIbHBIX NPOEKTOB ( HH(POPMALMOHHBIX, TBOPYECKHX,
COHMAIbHBIX, IPUKJIATHBIX U JAP.) TEMATHKA UCCJIeI0BATEIbCKUX PadoT.

1. ®wuzuka u MeguIMHA(TEOPUS, FIKCIIEPUMEHT, IPAKTUYECKUE BBIBOJBI).

2. OwusuKa 1 HKOJIOTUsI(TeOpusi, SKCIIEPUMEHT, TPAKTUIECKHUE BBIBODI).

3. ®wusuka B po3e ¥ M0I3uH(ITOUCKHU, 0000IICHNS).

4. B nebecax, Ha 3emiie U Ha Mope. (Pusnka yTMBUTENbHBIX IPUPOAHBIX SIBJICHUI)
5. BnusHHe HEBeCOMOCTHU Ha JKU3HEIEATEIbHOCTh OPIraHU3MOB.

6. MeTeopHas OacHOCTh /I TEXHUYECKUX YCTPOMCTB Ha OKOJIO3EMHON OpOUTe.
7. «XKuBas» u «MepTBasH» BOJa U €€ BIUSHUE Ha POCT U Pa3BUTHE PACTCHHIA
8. ABToMo0OUIB OyayIIETO

9. ABTOMOOWIJIb U 3J0POBBE UEIOBEKA

10. Andépos XKopec MBaHoBHY

11. AcrepouaHasi onacHOCTb

12. ATmocdepHBbIe SBICHUS

13. Byaymiee 3a cBeToauo1aMu

14. B mupe 3epKajbHBIX TOBEPXHOCTEH

15. BakyyM Ha ciyx0e y 4enoBeka

16. Bunpl ryMOBOTo 3arpsi3HEHHS U UX BIUSHUE HA KUBBIE OPTaHU3MBI

17. BnaxxHOCTh BO3/yXa U BIUSHUE €€ Ha KU3HEACITEIbHOCTD YeJIOBEKa

18. Bona — rmaBHOE 4y/10 IPUPOJIBI

19. Bo3aymiHslii 11ap — JeMOHCTpAIMOHHAS MOJIENIb PEAKTUBHOTO JIBMXKEHUS
20. Bce o Tenedone

21. 'ma3 — yAMBUTENBHBINA Aap TPUPOJIBI

22. I'nmoGanpHOE MOTEIIEHNE: KTO BUHOBAT M 4TO JI€/IaTh?

23. I'po3a, MOJIHHS ¥ TPOM B XyJA0KECTBEHHON JTUTEPATYPE U (PUBUKE

24. JlaBaiiTe 3HAaKOMHUThCS. DPU3UKa U XUMUS

25. JIpurarenb. ABTOMOOMIIb. DKOJIOTHS

26. JleiicTBue 3ByKa, MH(pPaA3ByKa U yJIbTPa3ByKa Ha )KUBbIE OPraHU3MbI

27. Iuddysus B TOMALTHUX OMBITAX
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28. Ero Benmu4ecTBO AKCIIEPUMEHT

29. XKenmuasl — naypeatsl HobeneBckoit mpemun 1mo GU3uKe U XUMUU

30. 3aBHCHUMOCTb TOPMO3HOTO ITyTH U BPEMEHU TOPMOYKEHHUSI aBTOMOOMIISL OT CKOPOCTH U MacChl.
Amnamus JITII na qoporax oOGiacTu.

31. 3aBTpak ¢ Gpu3MKOH

32. 3arajku mapoBO MOJTHUHU

33. 3akon OMa 1 ero NpakTUYECKOe NPUMEHEHNE

34. VI3yueHre OCHOB CTPOUTEIHCTBA MOCTOB

35. UHnpopmaIoHHO-HCCAeI0BATENbCKH  MPOEKT "DHeprocOepekeHne Kak OCO3HaHHAs
HE00X0MOCTh"

36. Mcnonp30BaHNE  HA3eMHOW  CEJIbCKOXO3SHCTBEHHOW  TEXHHUKH MPH  MPOU3BOJICTBE
CENIbCKOXO35MCTBEHHOM MPOLY KLU

37. UccnenoBanue BIUSHUS OCBEIICHHOCTH B IIKOJIBHBIX KAOMHETaX Ha 3peHHE YUCHUKOB

38. Kak ynpaBisth paBHOBECHEM.

39. KomnbroTepHas MBIIIIKA - JIEKTPOTU3EP

40. Jlerko 5 mocTpouTh hoHTaH?

41. ITpocTbie MEXaHU3MBI B CEIBCKOM XO35IIICTBE

42. CBeya - puBBIYHAS U HEU3BECTHAS

1.5.Koim4ecTBO 4acOB Ha OCBOEHHE MPOrPaMMbl y4eOHOI JUCHHMIIUHBI:

[Ipu peanmzamuum coaepkaHusi oO0IIe00pa3oBaTeIbHON y4eOHOW TUCHUIUIMHBI «Du3nKa» B
npenenax ocBoenuss OIIOIT CITO na 6aze ocHOBHOTO 0O0IIero oOpa3oBaHMs C TMOJTyYECHHUEM
cpeaHero o01iero o0pa3oBaHusl MaKCUMallbHas yueOHast Harpy3Ka CTyJICHTOB COCTABIISICT:

no npodeccusim CITO u3 HUX ayauTopHas (00s13aTenbHas ) Harpy3Ka , BKIIto4Yas Ja00paTOpHbIE
paboter, — 108 yacos.

2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOM AMCUMIIIMHBI M BUABI Y4e0HOI padoThI

Bun yuebHOM paboThI Konuuecmeso uacos
YyeGHast Harpy3ka (Bcero) 108
O0s13aTeNbHAs ayAUTOPHAS yaeOHasi Harpy3Ka (BCero) 108
B ToM umcie,JII13; 18
JlaGopaTopHble 3aHATH 14
[IpakTueckue 3aHATHS 4
IIpomescymounas ammecmayusi 8 hopme OK3AMEH

2.2. TemaTH4ecKui IJIaH

Tema Konuuecmeso uacos
Beenenue 1
1.Mexanuka 18
2 .MonekynspHasidpuzuka. TepmogHaMuka 17
3.21eKTpouHaMuKa 29
4 KonebaHus 1 BOJHBI 16
5.0nTHka 10
6.OCHOBBI CIICITUAIEHON TEOPHHOTHOCUTEIIBHOCTH 3
7.21eMeHThl KBaHTOBOM (pH3MKH 14

Hroro 108
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2.3. TemaTuyeckuii IVIAH U COAep:KaHMe YUeOHON JUCHMIIIIMHBI

HaumenoBanue Conep:kanue y4e0HOIro MaTepuasia, JJadopaTopHbie padoThI M MPAKTHYECKUE 3aHATHS, | O0beM | YpoBeHb
pa3iesioB U TeM CaMoCTOsITeIbHAsA padoTa 00y4YaroImuxcs YacoB | OCBOCHHS
1 2 4
BBenenne duzuka — pyHIaMeHTanbHas Hayka o pupoe. EcrecTBeHHO-HAayYHBIM METO/] TIO3HAHUS, 1 1
JloBTOpeHnne. 3navyenue ¢usuku npu ocsoenuu npodeccuii CIIO u cnenmansHocteit CIIO.
Pa3zoen 1.Mexanuka 18
Tema Coneprkanre y4eOHOTO MaTepuaia 6
1.1. KunemaTuka 1. Mexannueckoe apmwkenue. [lepememenue. [1yte. CkopocTs.
2. Yckopenwue. PaBHonepeMeHHOE MPSMOIMHEHHOE ABIKEHHE. 5
3. CBo0OoaHOE TajeHueE. 2
4. JIBmxeHue Tena, OpOoIIeHHOTO MO/ YIJIOM K TOPU30HTY.
5. PaBHOMEpHOE IBMKEHHE MO0 OKPYKHOCTH.
Jlaboparopubie paboThil. M3mepeHre ycKOpeHHsl CBOO. TJIeHNs C IOMOILBIO MATEMATHY. MAsSTHUKA 1 2
Tema 1. 2. 3akoHbl Copeprxanue ydyeOHOr0 MaTepurana 6
1. Tlepssrii 3akoH HproToHAa. 4 2
Mexanuxu HeloTona 2. Cuna. Macca. Immnynsc. Bropoii 3akon HeroToHa
3. Tperwnii 3akoH HproToHa.
4. 3akoH BcemupHoro TsroteHus.] paBurannonHoe nosue. Cuna Tsoxectu. Bec.
Jlaboparopubie paboThI2.M3yueHne 0COOCHHOCTEH CHITBI TPEHUS(CKOJIBKEHUS ) 2 3
3.MccnenoBanue ABMKEHUS Tesla O ACMCTBHEM MOCTOSIHHOM CHJIBL.
Tema 1.3 3akoHbl Copeprxanue y4eOHOT0 MaTepuana 6
COXpaHeHHs B 1. 3akoH COXpaHEHHS UMITYJIbCA. 4 2
MeXaHnKe 2. PaGora cunbl. Pabota noTeHIMaNbHBIX CHIL.
3. MouHocTs. DHeprus. Bunst saeprun.( Kunernueckas 1 moTeHIMaIbHAS)
4. 3akoH COXpaHEHHUs MEXaHHYECKOM SHEepruu
Jlaboparopubie paboThl. 4 . CoxpaHeHUE MEXaHUYECKOM YHEPTUHU NIPH JIBIDKCHHUH TeJla 0T 1 3
JICCTBUEM CHUJI TSHKECTH M YIIPYTOCTH.
Kontponsabie padoTer Ne 1. Tema «Mexanunkay 1 2
Pasnea 2. MoJgekyasipaasi GpU3MKa M TEPMOJIUHAMHUKA 17
Tema 2.1 Coneprxanue yueOHOro MaTepuasa 5
OcHoOBBI 1. OcHOBHBIE MOJOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopuu.. BpoyHOBCKOE NBUMIKEHHE. 4 2
MOJIEKYISIPHO- Juddyszusa. Cuisl U S3HEPTUS MEKMOIEKYIISIPHOTO B3aUMOICHUCTBUS.
KAHETHICCKOI 2. Wneanwubrii ra3. JlaBnenue raza. Ocnosroe ypaBaenue MKT razos.
TeopHH. 3. AOcComOTHBIN HyJb TEMIIEpaTyphl. TepMoanHaMudeckas IKalia TeMIepaTyphl.
. 4. YpaBHEHHE COCTOSIHMSI MJIeaIbHOIO ra3a. MossipHas ra3oBast IOCTOSIHHAS.
WneanbHblii ra3
[Ipaktuueckue 3ansTus: 1. Pemenue 3agau no treme: «I'a30Bbie 3aKOHBDY. 1 2
Copeprxkanue y4eOHOr0 MaTeprasa 6




Tema 2.2CBoiicTBa
rasoB, KHJIKOCTeH
,TBEPIBIX TeJl.

=

Hcnapenne n koHaeHcanus. HacelmeHnHslil map u ero cpoiictsa. Kunenue.

2. XapaKTepUCTHKA KUIKOTO COCTOSIHUS BelecTBa. [[0BEpXHOCTHBIN CIION KUIAKOCTH..
SIBneHus Ha rpaHuIle )KUJIKOCTU C TBEPBIM TEJIOM.

3. XapakTepuCTHKa TBEPJOTO COCTOSHHSI BEIIECTBA. Y IPYTHE CBOMCTBA TBEPABIX TEIL.
MexaHuueckne CBOMCTBA TBEPABIX TEIL.

4. TennoBoe pacuiupeHue TBEPAbIX TeJ U xkujakoctell. [InaBieHne u KpucTaIn3aIusl.

JlaboparopHasi pabota . 5. I3MepeHue BIaXHOCTH BO3AyXa.
6.Habmronenue nporecca Kpuctayunsamnuu. M3ydenne nepopmanuu pacTsiKeHuUs

Tema 2. 3. OcHOBBI
TEPMOAUHAMMKH

Conep:xanue yaeOHOTO MaTepuana

1. BuyTpeHHsist sHeprus cucTeMbl. BHyTpeHHSs SJHEpPIUsl UJ1€albHOIO ra3a. TenioeMKOCTb.
2. IlepBoe Hayano TepMOAMHAMMKH. A1MabaTHBINA HpoLece
3. [TlpuHiun neiicTBHs TEIUIOBOM MalIMHEL. BTOpoe Havano TepMOAMHAMUKH.

JIaGopatopHast pabota7./3ydyeHne TermI0BOro paciupeHust TBEPIbIX TeJl.
8.M3yueHne 0cOOCHHOCTEN TEIIOBOTO PACHTUPEHHS BOJIBI

Kontposnpsusie padoTbl Ne 2. Tema «OcHOBBI MOJIEKYJIIPHON (PU3UKU U TEPMOJUHAMUKI»

Paznen 3. Daekrpoaunamuka 29

Tema3.1
JiIeKTpHYecKoe moJie.

Copep:xanue yueOHOTO MaTepHaa

DJIEKTpUYECKHUE 3apsiibl. 3aKOH COXpaHEeHMs 3apsiaa. 3akoH Kymnona.

PaGota cui sanextpocraruueckoro mossi. [lorennuan. PasHOCTh MOTEHITNATIOB.
JusnexTpuku B 3aeKkTpudeckoM nosie. [onspuzanust [u3IeKTPUKOB.

IIpoBOIHHKY B IIEKTPUYECKOM IOJIE.

Kongencaropsl. CoequHeHe KOHIEHCATOPOB B 0aTapero. JHeprus 3apsik.KOHIeHcaTopa

ourwdE

Onexrpuueckoe noje. HanpshkeHHOCTH anekTpuueckoro nois. [Ipunnun cynepn. nosuei.

HpaKTquCKoe 3agsaTue 2.Perrenue 3agad mo TeMe

Tema 3.2.
DJIeKTPUYECKUH TOK.

Conep:kanne yaeOHOTo MaTepuara.

~

1. VcnoBus, HeOOXOAUMBIE NI BOSHUKHOBEHUS U TTOICPKAHUS HIEKTPUIECKOTO TOKA.

2. Cwuia ToKa ¥ IMJIOTHOCTH TOKa. 3akoH Oma st yyactka nemu 6e3 D/1C.

3. DneKTpoABMKYIAs CHUJIa UICTOYHHKA TOKa. 3akoH OMa Jj1sl TIOJTHOM TIeTIH.
4. CoeauHeHue MPOBOJIHUKOB.

5. 3axkoHn Jlxoyns—Jlenmna. PaboTa 1 MOITHOCTH 3JIEKTPUUECKOTO TOKA.

Jlaboparopubie paboTer: 9. M3yuenue 3akoHa OMa JyIst y9acTKa [EMH, MOCIeI0BATSIIEHOTO

napajuieIbHOTO COCTUHECHUS TIPOBOTHUKOB.
10.N3yuenue 3akona Oma aJist MOJTHOU LIEeTH

Tema 3.3.

Copep:kanue yueOHOTO MaTepHana.




JIeKTPUYECKUH TOK 1. DnekTtpoHHas MPOBOAMMOCTD PA3JIMYHBIX BEIECTB. DIEKTPUUECKUN TOK B METaJUIaX. S)
B pa3IMYHbIX cpeJax. 2. DIEKTPUYECKHH TOK B IMOJYTPOBOTHUKAX
3. DJeKTpUYeCcKuil TOK B BaKyyMe.
4. DneKkTpuyeckuil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSATEIBHBIN pa3
5. DIEKTPUYECKUI TOK B KHUIKOCTSIX.
KonTtponbHas padoTa:Ne3. 3aK0HBI MOCTOSTHHOTO TOKA 1
Tema 3.4.MaruutHoe 1. MarnaurtHoe nozie. BekTop MHIyKIIMHM MarHUTHOTO TOJISL.
moJje 2. JleiicTBHME MarHUTHOTO TOJISl HA TIPSIMOJIMHEWHBIN TTPOBOIHUK C TOKOM. 3aKOH AMIiepa 4
3. BzaumopeiicTBre TOKOB. MarHUTHBIN MOTOK.
4. JleiicTBME MarHWTHOTO TOJIs HA ABIKYyIImiics 3apsa. Cuma JlopeHa.
Tema 3.5. Copeprxkanue yu4eOHOr0 MaTepuana 5
DJIeKTPOMArHUTHAS 1. DnexkrpomarHuTHast MHAYKIUS. BuxpeBoe snekTpruueckoe mosie. 3
MHAYKIHSI. 2. 3aKoH 3JeKTPOMAarHUTHON WHIYKIIHH.
3. Camowunnykius. MTHIYKTUBHOCTh. DHEPIHsi MATHUTHOTO TOJIS.
Jlaboparopras padota 11. M3ydeHue sBICHUS dJICKTPOMArHUTHON HHTyKITUU
Kontponphas padora Ne4 o Teme: MarautHoe 1osie. D7eKTpOMarH|UTHAsE HHTYKITHS. 1
Pa3nen 4. KoJie6anns u BOJIHBI 16
Tema 4.1. Coneprxkanue y4eOHOro MaTepuasa 4
MexaHuuyecKue 1. KonebarenpHoe ABmkeHue. I apMoHnYecKre KoeOaHusl. 3
Koaetannst 2. JluneiiHble MEXaHUYECKUE KOJIEOATENbHBIE CUCTEMBI.
3. Bwuasl xonebanwmii. [IpeBpaiiieHne SHepruu npu KoineOaTeTbHOM JABHKESHUU
JlaGoparopnast pabotal2.13y4eHnue 3aBUCUMOCTH Teproa KoJIeOaHU HUTSHOTO (MU 1
IIPYKUHHOI0) MasiTHUKA OT JJIMHBI HUTH (WM MAcChl IPpy3a).
Tema 4.2. Yupyrue 1. TlomepeuHbie U MPOAOIBHBIC BOJHBI. XapaKTEPUCTHKH BOJTHBI. 4
BOJIHBI. 2. HWHTrepdepeHius BOJH.
3. TlonsTue o nudpakiuu BOJIH.
4. 3ByKOBbIE BOJIHBI. YJIbTPA3BYK U €r0 MPUMEHEHHUE
Tema 4.3. Coneprxkanue yu4eOHOT0 MaTepurasa 5
DJIeKTPOMATHUTHbIE 1. DnekrpomarHuTHbBIE KosieOanus. [IpeBpaiienue s3Heprun B KojaeOaTeIbHOM KOHTYPE. 4
KonebanmsL. 2. Teneparop He3aTyXaIOUIUX ANEKTPOMArHUTHBIX KOJICOaHHHA.
3. BrmyxneHHsle snekTpudeckue Konedanus. [lepeMeHHBIN TOK.
4. TlonyueHnwue, mepenaya v pacupeesieHue YEKTPOIHEPTUH.
[Tpaktuueckue 3austus 3.1 enepatopsl Toka. Tpanchopmaropbl. TOKHM BEICOKOM YacTOTHI. 1
Tema 4.4. Coneprxanue yuyeOHOT0 MaTeprasa 3
DJIEKTPOMATHHTHBIE |1, DjekTpoMarHUTHBIE BOMHBL Buépatop [epria. OTKpHITHI KoTeOaTenbHbIi KOHTYP. 2
BOJIHBI. 2. MW3o6perenue pagno A. C. [TomoBbIM.
Kontponbhas pabota: Ne5. KoneGaHus ¥ BOJTHBI 1
Pazneu 5. OnTuka 10




Conep:xanue yaeOHOTO MaTepuana 4
Tema 5.1. Ilpupoaa 1. CxopocTh pacpOoCTpaHEHUs CBETA. 3aKOH OTPaKEHUS 3
cBeTA. 2. 3aKoH MpeIOMJICHHS CBETA.
3. TlonHOE oTpakeHue.
Jlaboparopras padota 13. M3ydeHne n300pakeHUs MPEIMETOB B TOHKOU JIMH3E. 1
Tema 5.2. BosiHOBBIE Coneprxkanue y4eOHOr0 MaTeprasa 6
CBOIICTBA CBETA. 1. Uurepdepenius cBera. KorepeHTHOCTh CBETOBBIX JIyueil.Vcronb30BaHre U MpUMEHEHHE. 5
2. Jludpaxnus ceta. [udpakinmonnas pemerka.
3. Hucnepcus cBera. Buapl ciektpoB. CriekTpsl ucimyckanusi. CeKTpbl TOTJIOMICHUS
4. VYapTpaduoneroBoe U HHGpPAKPACHOE U3TYyUCHHUS.
5. Pentrenosckue nyun. X npuposa v cBOMCTBa.
Jlaboparopnas pabotal4. U3yuenune unrepdeperuus u nudpakuuu cBera. 1
Paznen 6 OCHOBBI CHIEIHATbHON TEOPUH OTHOCUTEJIbHOCTH 3
1. 3akoHBI ANEKTPOJUHAMUKHU U TIPUHIIUI OTHOCUTEIHHOCTH 3
2. TlocTynaThl TEOPUU OTHOCUTEIBHOCTH
3. OTHOCHTENBHOCTh OMHOBPEeMEHHOCTH. OCHOBHBIC CIICICTBHSI U3 IMOCTYJIATOB TEOPHUHU OTHOC
Paznen 7 DJ1eMeHThI KBAHTOBOH (PM3MKH 14
Tema 7.1. KBanToBas | ConepkaHue yueOHOTO MaTepHasia 3
ONTHKA. 1. KsantoBas runoresa [1nanka. @otonsl. Buennuit porosnexkrpuaecknii 3 exrT. 3
2. Baytpennuii potodrddekr..YpaBHeHue DitHIITeIHHA
3. Tumsl poTod7EMEHTOB
Tema 7.2.@Pu3uka Conepkanue yueOHOro MaTepuaia 3
aToMa. 1. PazBuTHe B3MIS40B Ha cTpoeHUE BenlecTBa. Monens atoma Bogoposa o H. bopy. 2
2. Slnepnas moxenb aroma. OnwiTel J. Pesepdopna.
[paxtuueckoe 3ansaTue 4. KBaHTOBbBIE T€HEPATOPHI 1
Tema 7.3. ®usuka Copep:xanue yueOHOTO MaTepHasa 8
aTOMHOIO SApA. 1. EcrectBeHHas paiOaKTUBHOCTh. 3aKOH PAJHOAKTUBHOIO pacmajia. 7
2. CnocoObl HAOTIOAEHUS U PETUCTPALIMU 3aPSKEHHBIX YACTHII.
3. CtpoeHue aTOMHOTO sapa. DHEPTHUs CBA3H
4. Snepusie peakiuu. llenHas saepHble peakius.
5. SnepHslii peakTop.
6. IlomydyeHue paanoaKkTUBHBIX U30TOIMOB M UX MpUMEHeHUe. buonorndeckoe neiicTaue
pPaIuOaKTUBHBIX H3TyUCHUN.
7. DneMeHTapHbIE YaCTHUIIBI
Kontpomnbhas padora Ne6. J1eMeHThI KBAHTOBOM (PM3MKH 1
Hroro Bcero 108
B ToM 4nciie - NPAKTHYECKHUX H JA00PATOPHBIX padoT 18
IIpomeosicymounas ammecmayus 8 popme Ox3amena




3. XAPAKTEPUCTUKA OCHOBHbBIX BUJOB JEATEJIBHOCTH OBYYAIOIIIUXCA
HA YPOBHE YYEBHBIX JIEHCTBUI

B pesynbrare usyueHus yueOHOM TUCHUIUIMHBL (U3MKa 00YUarOIUIACs TOJKEH:
BBenenne YMeHUs MOCTAHOBKHU LiEJ€H N€ATEIBHOCTH, IIAHUPOBAHUS COOCTBEHHOM AESITEIbHOCTU
JUISL JOCTHKEHUS TIOCTaBJICHHBIX LIEJIEH, TPEIBUICHUS BO3MOKHBIX PE3YJIbTATOB ITUX JEHCTBHI,
OpraHU3alMK CAMOKOHTPOJISI M OLIEHKH MOJYyYEHHBIX PE3yJIbTaTOB.
Pa3Butue crnocoOHOCTH SICHO ¥ TOYHO U3JaraTb CBOM MBICIIH, JJOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY
3peHusi, BOCIPUHUMATh U aHAIU3UPOBATh MHEHUS COOECETHUKOB, IPU3HABAs [IPaBO JPYroro
4eJIOBEKA HA MHOE MHEHHUE.
[IpounsBenenne n3MepeHust PU3NUECKUX BEITUUMH U OLIEHKA IPAaHULbI TOTPEIIHOCTEN U3MEPEHUH.
IIpencraBneHue rpaHULIbI TOTPELTHOCTEH M3MEPEHUH PU TOCTPOESHUH IPaUKOB.
YMeHne BBICKa3bIBaTh TUIIOTE3BI AJIsi OOBSICHEHHS HA0IIOJAEMbIX SIBIICHUIA.
YMeHnue npeayiaratb MOAEIH SIBICHUM.
VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
N3n05xeHnEe OCHOBHBIX IOJIOKEHUN COBPEMEHHON HAyYHOU KapTUHBI MUDA.
[IpuBeneHre NpUMepOB BIHUSIHUS OTKPBITUI B (PU3UKE HA IPOIPECC B TEXHUKE U TEXHOJIOTUU
npousBojcTBa.Mcnonb3zoBanue MHTepHeTa 171 morcka nHpopManuu
1. Mexanuka
Kunemamuxka llpencraBieHne MEXaHUYECKOTO IBHKEHUS TeJla YPAaBHEHUSAMU 3aBUCHMOCTH
KOOPAMHAT U MPOEKLUENH CKOPOCTH OT BpeMeHU.IIpeacTaBieHne MEXaHMYECKOTO ABUKEHUS Tea
rpaduKaMy 3aBUCUMOCTH KOOPJIUHAT U NMPOEKLUel CKOPOCTH OT BPEMEHHU.
Omnpenenenne KOOPIUHAT MPOHIEHHOTO MMy TH, CKOPOCTH M YCKOPEHHS TeJIa 0 TpaduKam
3aBHUCUMOCTH KOOPJMHAT U MPOEKIUI CKOPOCTH OT BpeMeHU. OnpeneneHue KOOpAnHaT IPOIEHHOTO
IIyTH, CKOPOCTH U YCKOPEHHUs TeJla 110 YPAaBHEHUAM 3aBUCUMOCTH KOOPIMHAT
U TIPOEKLUI CKOPOCTH OT BPEMEHHU.
[IpoBeneHue CpaBHUTENBHOTO AHAIM3a PABHOMEPHOI'O U PAaBHOIIEPEMEHHOTO IBHKEHUM.
VYka3aHue UCII0JIb30BaHUs TOCTYNATEIBHOTO U BPAIIATEIbHOTO JBUKCHUM B TEXHUKE.
[IproGperenue omnbiTa paboOThI B TPYIIE C BHIIOJHEHUEM PA3IUYHbBIX COLMAIBHBIX POJIEH.
PazpaboTka BO3MOKHOW CUCTEMBI ACHCTBUI U KOHCTPYKLIMU JIJIsl SKCIIEPUMEHTAILHOTO OIpeIeIeHUs
KMHeMaTndyeckux BenuuuH.[Ipencrapnenue nupopmanuu o BUAax ABUKEHUS B BUE TaOIUIIbI
3axonvr mexanuku Hotomona. O0bsICHEHUE IEMOHCTPALIMOHHBIX3KCIIEPUMEHTOB, MTOATBEPKIAIOIINX
3aKoHUHEpLIUH. MI3Mepenune maccol Teil. Mi3mepenne cuibl B3aMMOJIEHCTBHS Tell. Beraucienue
3HAYEHUS CWJI 110 U3BECTHBIM3HAYEHMSIM MACC B3aMMOJEHCTBYIOIUX TEI U UXYCKOPEHHH.
Brruucnenue 3HaueHuss yCKOPEHUH TeJl 110 U3BECTHBIM 3HAYCHMSIM JEUCTBYIOLIUX CHJI UMACC TEl.
CpaBHeHHE cUIIBl JEICTBHS U TPOTUBOAEHCTBHS. [[pMeHEeHHe 3aKOHAa BCEMUPHOIO TATOTEHUS
IpUpacyeTax CUJI U YCKOPEHUI B3auMoieicTByomuxTen. CpaBHEHHE YCKOPEHUs CBOOOIHOIO
naseHus Hartanetax ColHeuHOM cucTeMbl. Briiesnienue B TeKcTe yueOHHKAa OCHOBHBIX
KaTeropuil Hay4YHoi uHpOopMaIuu.
3axonvl coxpanenus 6 mexanuxel IpuMeHeHNE 3aKOHA COXPAHEHMSI UMITYJIbCA 111 BBIYUCICHUS
M3MEHEHUH CKOPOCTEH Ted NMpu uX B3auMmozeicTeusx.Mizmepenue padoThl CHil U U3BMEHEHNE
KUHETHYECKOW sHepruu Tena. Beranciaenne paboTsl CUII M N3MEHEHHsI KHHETHUECKOM SHEpIUu Teja.
Boruncnenue noTeHIMaibHOM SHEPTUn TeJl B TpaBUTAlMOHHOM Toj1e.OnpeiesieHne NoTeHUalbHON
SHEPIUuu yrpyro a1eopMUPOBAHHOTO TeJla O U3BECTHOM e(hopMaliy U )KECTKOCTH Tela.
[IpuMeHeHne 3aKk0HA COXPaHEHUSI MEXaHUYECKOM YHEPTUHU IIPU pacyeTax pe3ybTaToB
B3aMMOJEHCTBHI T€J rPaBUTALIMOHHBIMU CUJIAMM U CUJIAMH YIIPYTOCTH. Y Ka3aHUE TPAHMIL
MPUMEHUMOCTH 3aKOHOB MEXaHUKH. Y Ka3aHNE YUEOHbIX TUCIUIUINH, IPU U3YYEHUU KOTOPBIX
UCIIOJIb3YIOTCS 3aKOHBI COXPaHEHUS
2. OcHOBBI MOJIEKYJIAHON (PM3MKH ¥ TEPMOAUHAMUKH
Ochosbl MONEKYIAPHOU KuHemuueckou meopuu. Moeanvuviii 2az
BrInonHenue SKCrepuMEHTOB, CIyKaluX 111 000CHOBAHUS MOJIEKYJISIPHO-KHHETHYECKON TEOPUN
(MKT).Pemenue 3aa4 ¢ npuMEHEHHEM OCHOBHOT'O YPaBHEHHUS MOJICKYJSIPHO-KMHETHYECKOM TEOPHH
ra3oB.OnpezencHre napaMeTpoB BEUIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHOBAaHUH yPaBHEHHS



COCTOSTHUS HieabHOro ra3a.Onpesenenre napaMeTpoB BEIIeCTBa B ra3000pa3HOM COCTOSIHUU U
MPOUCXOIAMIMX MporeccoB 1o rpadukam 3asucumoctu p (T), (T), p (V).

OkcnepumenTanbHoe uccnenoBanue 3asucumoctu p (T), V (T), p (V).

[IpencraBnenue B BUaE rpaikoB U30XOPHOTO, H300apPHOTO U U30TEPMHUYECKOTO IIPOIIECCOB.
Brruucnenue cpeHeit KWHETUYECKOM SHEPTUHU TEIIOBOTO JIBUKEHHSI MOJIEKYJI IO U3BECTHOM
TeMIleparype BelecTBa. Beicka3zpiBaHNe runotes Jisi 00bSICHEHNS HAa0JI01aeMbIX SIBJICHUM.
VYkazaHue rpaHul] NIPUMEHUMOCTH MOJENH «UeanbHbIN ra3» u 3akoHoB MKT

Ocnogvl mepmoounamuxu VIsMepeHrne KoIu4yecTBa TEIJIOThI B IPOLIEccax TEIJIONepeaayu.

Pacyet konuuecTBa TEMIOTH, HEOOXOAMMOTO JJI OCYIIECTBICHUH 3aJaHHOTO TIpoIecca ¢
Teruionepenadeil. Pacuer nsmeHeHust BHyTpeHHEN SHEPTHH T, paboThl U MEPEJaHHOI0 KOJIMYECTBa
TEIJIOTHI C UCIIOJIB30BAHUEM MIEPBOT0 3aKOHA TEPMOJUHAMUKH.

Pacuer paboTs1, coBepIieHHOM ra3zoM, 1o rpaduky 3aBucuMoctu p (V).

Brruncnenue paboThl ra3a, COBEPIICHHOMN MPU M3MEHEHUHN COCTOSIHUSA 110 3aMKHYTOMY LIHKITY.
Brraucnenue KI1J] mpu coBepuierny ra3omM paboTHI B POLIECCax M3MEHEHHUST COCTOSHUS 110
3aMKHYTOMYLUKITY. OOBsICHEHHE IPUHIIMIIOB ACHCTBUS TETUIOBBIX MalnH. JleMoHCcTpanus poiu
(U3MKK B CO3JJaHUH U COBEPIICHCTBOBAHUY TETIJIOBBIX JIBUTATEJICH.

W3noxxeHne CyTu 3KOJIOTUYECKUX MPoOIeM, 00YCIOBICHHBIX pabOTOM TEIUIOBBIX ABUTATENCH U
MIPEIIOKEHUE MMy TH UX pelIeHUs. YKa3aHue TpaHull IPUMEHUMOCTH 3aKOHOB TEPMOIMHAMUKH.
YMeHHe BECTH IUAJIOT, BBICITYIIMBATh MHEHHUE OINIMOHEHTA, YYaCTBOBATh B IUCKYCCUH, OTKPBITO
BBIPaXKaTh M OTCTaUBATh CBOIO TOUKY 3pEHUS. Y Ka3aHUE YUEOHBIX JUCIUIUINH, IPU U3yUYEHUU KOTOPBIX
UCIONB3YIOT yueOHbINH MaTepuan « OCHOBBI TEPMOAMHAMKI

Ceoticmea napos, sxcuoxkocmeti, meepovlx mei

N3mepenue BnaxxHOCTH BO3ayxa.Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO TSl OCYIIECTBICHUS
Ipolecca nepexoja BeIecTBa U3 0JTHOT0 arperaTHOro COCTOSIHUS B IPYTOE.

DKCHEPUMEHTAIBHOE UCCIEOBAHUE TEIUIOBBIX CBOMCTB BEUIECTBA.

[IpuBeneHre NpUMepOB KaNWIISPHBIX SBJIEHUHN B ObITY, IPUPOJE, TEXHUKE.

HccnenoBanne MexaHU4EeCKHX CBOMCTB TBepAbIX Tel. [I[pumeHeHne pu3nuecknx MOHITHI U 3aKOHOB B
y4eOHOM MaTepuaie mpopheCCHOHATFHOTO XapaKTepa.

Hcnons3oBanue MuTepHeTa A5 morcka nHGopManuu o pa3paboTkax v MPUMEHEHHSIX COBPEMEHHBIX
TBEPJIBIX U aMOPPHBIX MAaTEPHATIOB

3. DJIeKTPOAMHAMHKA

Onekmpocmamuxa BeravcieHue cuil B3auMOICUCTBUS TOUEUHBIX 3JIEKTPUUECKUX 3apsiI0B.
Brruucnenue HanpspKEHHOCTH 3EKTPUYECKOTO TOJIE OAHOTO M HECKOJIBKUX TOYEYHBIX 3JIEKTPUUECKUX
3aps0B.Brerunciienne noTeHuana 3eKTPUIECKOro Mok OAHOTO U HECKOJIBKHUX TOYEUHBIX
ANEKTPUUECKUX 3apsaaoB. M3MepeHue pa3HOCTH NOTEHIIMAJIOB.

W3mepenue 3Heprun 2JIeKTPUUYECKOTO OIS 3apsSyKEHHOTO KOHJEH CaTopa.

Brluucnenue sHepruu 3J1eKTPUUECKOT0 MO 3apsyKEHHOTO KOHJIEHCATOPA.

PazpaboTka rraHa 1 BO3MOKHOM CXEMBI JICHCTBUH SKCIIEPUMEHTAILHOTO OTIPEIEIICHUS
3JEKTPOEMKOCTH KOHAEHCATOpa U AUAJIEKTPUUYECKON MpOHUIIaeMocTH BemlecTBa [IpoBenenue
CPaBHUTEIBHOTO aHAJIM3a IPABUTALIMOHHOTO U AJIEKTPOCTATUYECKOTO MOJIeH

Ilocmosannwsiii mox I3MepeHre MOLHOCTH 3JieKTpuyeckoro Toka. M3mepenne 31C 1 BHyTpeHHETO
COINPOTHBIIEHUS] HICTOYHHKA TOKA.

BrinonmHeHne pacueToB CHIIbI TOKA U HAMPSDKEHUH Ha ydacTKa dyeKTpudeckux nemneit. O0bsicHeHne Ha
MpUMepe IEKTPUUIECKON 1Ienu ¢ AByMs nctounnkamu Toka (3/1C), B kakom citydae UCTOUYHUK
ANEKTPUYECKON SHEPTUU pabOTaeT B peKUME TeHEPaTOpa, a B KAKOM — B PEKUME MOTPEOUTENS.
Onpenenenue TeMnepaTypbl HUTH HakaiuBaHus. M3MepeHune 3J1eKTpuuecKoro 3apsjia 3J1eKTpoHa.
Tok 6 paznuuHblx cpedax. DIEKTPUUECKUI TOK B MeTaIaX. DJIEKTPOHHBIN ra3. PaboraBeixoa.
DIEeKTPUYECKUM TOK B 3JIEKTPOIHUTAX. DIEKTposn3. 3akoHbl Papanes.IIpumenenue snekrponnsa B
TEXHMKE. DIIEKTPUUECKHUI TOK B ra3zax u Bakyyme.llonu3anus rasa. Buabl ra30BbIX paspsiios.
[Tonsitue o masme. CBOKCTBA UIIPUMEHEHHE SJIEKTPOHHBIX MTyUYKOB. DJIEKTPUUYECKUN TOK B
noJstynpoBoiHuKax.CoOCTBEHHAs TPOBOAMMOCTH MOIYTIPOBOIHUKOB. [101yIpOBOAHUKOBBIE
npubopbl. CHATHE BOTBTAMIIEPHOI XapakTepucTuku anoaa.llpoBeneHne cpaBHUTETFHOTO aHATN3a
MOJTYTIPOBOTHUKOBBIX JIMOOB U TproAoB.Mcronp3oBanue MHTepHETA U151 TOMCKA MH(DOpMAau o
MEePCHEKTUBAX Pa3BUTHUS MOJIYITPOBOJHUKOBOW TEXHUKH. Y CTAHOBKA TPUUYUHHO-CJIEICTBEHHBIX CBSA3EH



Macnumnvie senenus VI3mepeHne MHAYKIUU MarHUTHOTO MOJs. Beruncienue cuil, AeMCTBYIONIUX HA
IIPOBOJAHMK C TOKOM B MArHUTHOM IIOJIE.

Brruucnenue cui, JeHCTBYIOINX HA 3JIEKTPUUYECKHUM 3apsijl, IBUKYIIUIICS B MArHUTHOM MOJIE.
HccnenoBanue siBI€HUN 3JIEKTPOMArHUTHON MHAYKIIUH, CAMOUHIYKIIHH.

Boruncnenue sHeprur MarHuTHOTO nojs. O0bsCHEHUE MPUHIUTIA IEHCTBUS JIEKTPOIBUTATENS.
OOBsicHEeHHE TTPUHIIMIIA ICHCTBHS TeHEpaTOpa MIEKTPHUIECKOTO TOKA

U DJIEKTPOU3MEPUTEIBHBIX MPUOOPOB. OOBICHEHNE IPUHIIKIIA ACHCTBUS Macc-CieKTporpada,
ycKopuTesen 3apskeHHbIX yacTUL.OObsCHEHNE POJIM MAaTHUTHOTO MOJIsI 3€MJIM B KU3HU PACTEHUH,
KUBOTHBIX, 4yesioBeka. [IpuBeneHne npuMepoB MpakT-0 NPUMEHEHHUS] U3YUEHHBIX SIBICHU, 3aKOHOB,
puOopoB, ycTpoicTB. [IpoBeaeHre cpaBHUTENBHOTO aHAIU3a CBOMCTB 3JIEKTPOCTATUUECKOTO,
MarHMTHOTO ¥ BUXPEBOTO dJEKTPUUECKUX Mosei. O0bsICHEHHE Ha IPUMEepPEe MAarHUTHBIX SIBICHUH,
noueMy (U3UKy MOYKHO pacCMaTpuBaTh KaK METaAUCLUILIUHY

4. KosieOanusi 1 BOJIHbBI

Mexanuueckue konebanus ViccnenoBanue 3aBUCUMOCTH I€pUOJia KoJieOaHMI MaTeMaTH4eCKOro
MasiTHUKa OT €ro JJIMHBI, MACChI U aMIUIUTYAbI Konebanwuii. MccnenoBaHue 3aBUCMMOCTH TIEpUO/Ia
Kosie0aHui rpy3a Ha MPYKUHE OT €r0 MAcChl M KECTKOCTH NPYKUHBL. Beiuncienue nepuoaa
Kose0aHui MaTeMaTUYECKOT0 MasiTHUKA 110 M3BECTHOMY 3HAYeHHIO €To JUTMHBI. Brruucienue nepuoaa
Kosie0aHui Tpy3a Ha MPYKUHE 110 U3BECTHBIM 3HAUEHUSIM €r0 MacChl U JKECTKOCTH MPYKUHBI.
BripaboTka HaBBIKOB BOCIIPHHUMATh, aHAJIU3UPOBATh, IIepepadaThiBaTh U MPEAbSIBIATH HH(OPMALIUIO
B COOTBETCTBUU C IOCTaBICHHBIMU 3a7auamu.lIpuBenenue npuMepoB aBTOK0JIE0aTENbHBIX MEX-X
cuctem. [IpoBenenue knaccuduxanmu koaedanui

Ynpyeue sonner VIzmepenue 1JIMHBI 3ByKOBOM BOJIHBI 110 PE3yJIbTaTaM HaOJII0ICHUMA

uHTepdepeHIn 3ByKOBBIX BoJH. HabmroaeHrne u o0bsicHEHHE SIBIICHUH HHTep(hepeHIINH U
mudpakiuy MexaHndeckux BoJH. [IpencraBnenne obnacTeil mpuMeHEHHs yIIbTPa3ByKa U
MEPCIIEKTUBBI €r0 UCTIOIB30BAHUS B PA3IUYHBIX 00JIACTAX HAYKU, TEXHUKU,B MEIUITHHE.

W3noxxeHne cyTu 3KOJIOTUYECKUX NMPOOJIeM, CBSI3aHHBIX C BO3JICHCTBUEM 3BYKOBBIX BOJIH
Onexmpomaenumnusie konredanus. HabmoaeHne ocuiorpaMM rapMOHUYECKIX KOIeOaHU CHITBITOKA
B Lienu.VI3mepeHne aneKTpoeMKOCTH KOHAeHcaTopa. M3MepeHre HHyKTUBHOCTb KaTyIIKH.
UccnenoBanue sSBIEHUS 3IEKTPUUECKOTO pe30HAHCa B IOCIEI0BATEIBLHOM LIETIH.

[IpoBenenue ananoruu Mexy pU3NUECKUMH BETMYMHAMHU, XapaKTEPU3YIOIUMUA MEXaHUYECKYIO U
ANEKTPOMArHUTHYIO KoliebaTenbHbIe cCUcTeMbl.PacyeT 3HaueHU CHITBI TOKA M HAMIPSKCHUSI Ha
AJIEMEHTax LIeNU NepeMEHHOro Toka.VccnenoBanue npuHImna JeHcTBUS TpaHchopMaropa.
UccnenoBanue npuHIMNA IEUCTBUS T€HEPATOPA IEPEMEHHOTO TOKA.

Hcnonp3oBanue MHTEpHETA UTs TOMCKA MHPOPMAIIMU O COBPEMEHHBIX CIIOCO0aX MepeaadndIeKTPOdH
Onexmpomacnumuviegonnvl. OCylIECTBICHUE paguonepeayu u paauonpuema. McenenoBanue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBbIO MOOMIIbHOTO TenedoHa.Pa3BuTie IeHHOCTHOTO
OTHOIIICHHUS K M3y4aeMbIM Ha Ypokax (U3UKH 00bEKTaM U OCBAaMBAEMbIM BUAM JIE€ATEIHHOCTH.
OOBsicHEeHHE TPUHIMITAAIBHOTO PA3IAYHsI TPUPOJIBI YIIPYTHX U AJIIEKTPOMArHUTHBIX BOJTH.
W3noxxeHne CyTu IKOJIOTUYECKUX MPOOIEM, CBA3aHHBIX C AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMU U
BOJIHAMU.OOBSICHEHHE POJIH 3JIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX UCClleJoBaHUsIX BeeneHnHoin
5. OnTuka

IIpupooa ceéema llprMeHeHne Ha IPAKTUKE 3aKOHOB OTPAXKEHUS U IIPEJI-Hsl CBETA IIPU PEIICHUH 3a/1a4.
OrnpeneneHne CIEKTPAIbHBIX TPaHUL] YyBCTBUTEIBHOCTH YEIOBEUECKOT0 Ii1a3a.

YMeHue cTpouth n300paxeHus peAMETOB, 1aBAEMBbIE JINH3AMHU.

PacueTt paccTosiHus OT JTMH3BI 0 U300paXkeHUs npeameTa.PacueT onTu4eckoi CHITbI TMH3HI.
W3mepenne GpokycHOTO paccTosiHUS THH3BL. cTibITanne Moiesieit MUKpOCKOTIa U TeJIecKoma
Bonnosvie ceoticmea céema. Habntonenue sapieHus UHTEpHEpEHINH SJIEKTPOMAarHUTHBIX
BostH.HaOmroienne ssBneHus Audpakiiuy 3JIeKTPOMarHUTHRIX BoJTH. HaOmronenue siBeHust
MOJISIPU3ALMU JIEKTPOMATHUTHBIX BOJH.M3MepeHne JiIMHbI CBETOBOM BOJIHBI 10 pe3yJIbTaTaM
HaOmroneHny siBreHus natepdepennun. Habmonenue siBinenus nudpakuuu ceera. Habmronenue
SIBIICHUS TIOJISIPU3AIUH U qucniepcuu cBeta. [Touck pa3nuuuii 1 cXocTBa MEXTY TU(PAKIIMOHHBIM U
JTUCIIEPCUOHHBIM criekTpaMu.IIpuBeieHne npuMepoB MOSABIEHUS B IPUPOJE U UCIIOJIB30BAaHUS B
TEXHHKE SIBICHUN nHTepdepeHun, Tudpakiuy, Noispu3alny 1 aucnepcun ceera. [lepeuncienue
METOJOB MMO3HAHUs, KOTOPbIE UCIIOJIb30BaHbI MPU U3YUYECHUHU YKA3AHHBIX SIBJICHUN



6.0OcHOBBI crienMaJbLHON TEOPHH OTHOCUTEIbHOCTH. OObsICHEHNE 3HAYMMOCTH OIIbITA
Maiikenscona Mopmu. @opmynmpoBanne octynaroB. O0bsicHeHue 3 dekra 3amMe NI HUs] BPEMCHH.
Pacder 3Hepruu nokos, UMITyJIbCa, SHEPTHUHU CBOOOIHON YacTHIlbl. BeipaboTka HaBBIKOB
BOCIIPHHUMATh, aHAIM3UPOBATh, ITepepadaThIBaTh U MPEIBIBISATH HHOOPMAIHIO B COOTBETCTBUU C
MOCTaBJIEHHBIMU3aJauaMH
7. JeMeHTbl KBAHTOBO i QU3NKH
Keanmosas onmuxa Habmogenue gporoanekrpuueckoro s¢dexra. OobscHeHune 3akoHoB CTosieToBa
Ha OCHOBE KBAHTOBBIX MPEJCTABICHNN. PacueT MakCUMaIbHOM KUHETUYECKON YJHEPTUU DIIEKTPOHOB
npu ¢porosnexTpuiyeckoM 3¢ddexre. OnpeneneHne padoThl BbIX0a MEKTPOHA 110 rpaduky
3aBHUCHUMOCTH MaKCUMAaJIbHON KMHETHUUECKON S3HEPTUH (DOTOIIEKTPOHOB OT YaCTOTHI cBeTa. Mi3mepenue
paloThI BbIX0/1a ANeKTpoHa. [lepeuncienne npuboOpoB yCTaHOBKHU, B KOTOPBIX IPUMEHSIETCS
6e3nHepHOHHOCTh(PoTOA P PekTa. OOBSICHEHNE KOPITYCKYJISIPHO-BOJIHOBOTO IyaJIi3Ma CBOWCTB
¢oroHOB.OOBSICHEHNE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (PU3UKU
@Quzuxa amoma HabmoieHue TMHENYaThIX CIEKTPOB. PacyeT yacTOThl U AJIMHBI BOJIHBI UCITyCKAEMOI'O
CBETa IIPU Iepexo/ie aToMa BOAOPOAA U3 OJJHOI'O CTALIMOHAPHOI'O COCTOSHUS B IPYTOE.
OOBsicCHEHHE TIPOUCXOXKICHUS TMHEWYATOTO CIIEKTPa aTOMa BOJOPOa U Pa3IIUYIUs JIMHEHIATHIX
CIIEKTPOB pa3in4HbIX ra3oB.MccnenoBanue nuueituatoro cnekrpa. MccnenoBanue npuHuuna padboTsl
JIOMHUHECIIEHTHOM JlaMribl. Habmroienre u oObsiCHEeHnEe IPUHITUIIA ACHCTBUS Ja3epa.
[TpuBeneHne NpuMEPOB UCIIOIB30BaHUS J1a3epa B COBPEMEHHOM THAayKe U TEXHHKE.
Hcnonp3oBanue MHTEpHETA U1 TOMCKAa HHPOPMALIMHU O TIEPCIIEKTHBAX MPUMEHEHUS Jlazepa
DQusuxa amomnoeo si0pa Habnronenue Tpekos anb(a-yactull B kamepe Buiabcona.
PerucrpupoBanue siiepHBIX H3Iy4EHUI ¢ TOMOIIBIO cueTuuka ['elirepa.
Pacuer 3Hepruu cBs3u aTOMHBIX siiep.OnpezeneHue 3apsiia 1 MacCOBOTO YUCIIa aTOMHOTO s11pa,
BO3HHUKAIOILIETO B PE3YyJIbTAaTE paJMOaKTUBHOIO pacinajia.Beuncienne sHepruum, ocBoO0K 1ato1eincs
IIPU PaJUOAaKTUBHOM pacnaje.OnpeaeneHne NpoyKToB SASPHON peakium.
Brruncnenue auepruu, ocBoOOXAaroOIIENHCs IPU AepHbIX peakiusax.[lonnmanne npeumMyIecTs 1
HE/I0CTAaTKOB MCIIOJIb30BaHMsI AaTOMHON SHEPTUU M HOHU3UPYIOLIUX U3Iy4YE€HUI B IPOMBILIUIEHHOCTH,
MeaunuHe. 31moKeHne CyTH KOJIOTHYeCKUX MPo0IeM, CBSI3aHHBIX ¢ OMOJIOTHUECKUM JIEHCTBHEM
pannoaKTUBHBIX u3nydeHuil.[IpoBenenre KinaccupuKaniy 3IeMEeHTapHbIX YaCTHUI] 110 UX (PU3UUECKUM
XapaKTepUCTHKaM (Macce, 3apsiiy, BPEMEHU )KU3HH, CIIUHY U T. [1.).
[ToHnMaHMe IEHHOCTENW HAyYHOTO MMO3HAHHUS MUpPa HEe BOOOIIIE /JIs YeIOBEUECTBa B LIEJIOM, a JJIs
Ka)KJI0ro 00yJaromierocs JM4YHO, LIEHHOCTEN OBJIAJIEHUSI METOJJOM HAay4YHOTO MO3HAHUS JUIS
JOCTHIKEHHs ycrexa B JJ000M BHJIE IPAKTHUECKON JAesITeIbHOCTH
4.YCJOBUs PEAIN3ALIUU TPOT'PAMMBI TN CHUITJIMHBI
4.1.Y4eOHO-MeTOANYECKOE H MATePHAJbHO-TeXHHYEeCKoe o0ecrneyeHne MporpaMmbl
OcBoeHnue nporpaMmbl y4eOHOM AUCUUTUINHBI «DU3HKa» MpenoaaracT HaIu4Irne B
npogeccuoHaIbHOM 00pa3oBaTeIbHON OpraHu3alti, pealnsyomeil 00pa3oBaTeIbHYIO
nporpaMMmy cpeaHero oouero oopazosanus B npezenax ocsoeHust OIIOII CITIO na 6a3ze
OCHOBHOT0 00111ero 00pa3zoBaHus, y4eOHOro KaOMHETa, B KOTOPOM UMEETCsl CBOOOHBIN AOCTYI
B lIHTEpHET BO BpeMst yueOHOTO 3aHITHS U B IEPHUOJT BHEYUEOHOW AEATEIBHOCTH CTY/ICHTOB.
B cocraB xabuneta puzuku BXoauT gadopaTopus ¢ 1abopanTckoi komMHaTol. [lomemenue
KaOuHeTa PU3UKH TOJHKHO YAOBIETBOPATH TpeOoBanusaM CaHUTApHO-IMUIEM MTPABUI U HOPMaA
TuBOB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAIIEHO TUIIOBBIM 000pPY/I0BaHUEM, YKa3aHHBIM B
HACTOSIIUX TPEOOBAHUSIX, B TOM YHUCIIE CTIIEIUAIN3UPOBAHHON YueOHOI MeOebIO U CPeCTBAMU
00yueHHMsl, JOCTATOUHBIMU /17151 BHIIOJIHEHUS TPEOOBaHU K YPOBHIO MOJITOTOBKH CTYICHTOB.
B xabunere 1075KHO OBITh MyJIBbTUMEIUITHOE 000pYAOBAaHKE, TIOCPEACTBOM KOTOPOI'O YUaCTHUKU
00pa30oBaTeNbLHOTO MpoIiecca MOT'YT MPOCMATPUBaTh BU3YalbHYI0 HH(OpMAIHIO 10 QU3HKE,
co3/1aBaTh NPE3EHTAIMH, BUJIEOMATEPUAIIbI U T. II.
B cocraB yueOHO-METOAMYECKOTO U MaTEPUATbHO-TEXHUYECKOTI0 00eCTIeYeHUsI IPOrPaMMBI
y4eOHOM TUCTIUIUTNHBI «DHU3UKa», BXOJISAT:
* HarJIsAHbIe TOCOOUs (KOMIUIEKThI y4eOHbIX TaOmuL, Tu1akaThl: «Pu3ndyeckue BeIUYUHbI U
(byHIaMeHTalIbHbIe KOHCTAHTB, «MexTyHapoaHas cucrema exuaun Cy,
«ITepnoguueckas cucrema xumuueckux 3yemeHToB . . MenneneeBa», mopTpeThl
BBIJIAIOIINXCS YUEHBIX-(DU3HKOB U aCTPOHOMOB);



* THPOPMAIIMOHHO-KOMMYHHUKAaTHBHBIE CPEJICTBA;

* IEMOHCTpAIMOHHOE 000pyJ0BaHKE (00IIETO HA3HAYCHUS U TEMATHYECKUE Ha0OPHhI);
 rabopatopHoe o0opynoBaHue (001Iero Ha3HAYCHHSI U TEMaTHYeCKUe HaOOPhI);

* CTaTHYECKHE, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa31aTOYHBIC MOJICIIH;

* BCIIOMOTaTeJIbHOE 000pyI0BaHUE.

4.2 AHOOPMALIMOHHOE OBECIIEYEHUE OBYUYEHUS

Ilepeuennb pexoMeHaAyeMbIX y4eOHBIX H31aHuil, UHTepHeT-pecypcoB, NONOJHUTEIbLHOM JUTEP.

OcHoBHasl qUTEpaTYypa:

1.Amutpuesa B. ©. ®usuka ans npodeccrii v cCennaibHOCTeH TEXHHYECKOTO MPOGMIIst: y4eOHHK IS
00pa3oBaTeIbHBIX YUPEKISHHH cpel.pod. odpazoBanus. — M., 2017

.htmihttp://nashol.com/2014123081277fizika-zadachnik-10-11-klass-posobie-dlya-
obscheobrazovatelnih-uchrejdenii-rimkevich-a-p-2013.html

2. PeivkeBuu A. [1..®usuka, 3agaunuk, 10-11 kinace, mocobue st 001eo0pa3oBaTenbHBIX
yupexnennii, 2013 http://nashol.com/2014123081277/fizika-zadachnik-10-11-klass-posobie-dlya-
obscheobrazovatelnih-uchrejdenii-rimkevich-a-p-2013.html
JonmoHUTENbHASN JIUTEPaTypa:

1.®wusuka : yueonuk / A.A. IMunckuii, ['.10. ['pakosckuii ; mox oomnr.pea. FO.U. [quka, H.C. [TypsieBoi.
— 4-e u3n., ucnp. — M. : DOPYM : UHOPA-M, 2017. — 560 c. : wi. — (CpenHee npodeccuoHaIbHOE
obpasosanue). - Pexxum mocryma: http://znanium.com/catalog/product/559355

HNHuTepHeT- pecypcsl

1.www. window. edu. ru (EauHOE OKHO TOCTyTa K 00pa30BaTEeNLHBIM pecypcam).

2.www. ru/book (DnekTpoHHast OUOIHOTEUHAS CUCTEMA).

3.www. alleng. ru/edu/phys. htm (O6pa3oBarensubie pecypchl MHTepHETa — DU3NKa).

4 https//fiz.1september. ru (yueObHO-MeTOMMYIECKas Ta3zeTa «DHU3UKaY).

5.www. college. ru/fizika (ITogroroska k EI'D).

6.www. kvant. mccme. ru (Hay4HO-TTOMYJISIpHBIN (PU3UKO-MaTeMaTHIeCKnul )KypHan «KBaHT»).
7.www. yos. ru/natural-sciences/html (ect-Hayd xypHai s MoJaoAexH «IIyTh B HAYKy»

5.KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMUSA
YYEBHOU JUCIHUATIIAHBI

5.1. KoHTpomb 1 OIIeHKA Pe3yIbTaTOB OCBOCHUS yUeOHON AUCIUIUINHBI OCYIIECTBIISCTCS
IpernoiaBaTesieM B Mpoliecce MPOBeIeHHs MPAKTHYECKUX padoT, 1abopaTOpPHBIX padoT,
TECTUPOBAHUS, YCTHOTO OMPOCA , BBINOJIHEHHS 00YYarONMMUCS WHANBUTYaJIbHBIX 3aJaHUH.
[IpomexxyTouHasi aTTecTanus pe3yJbTaTOB OCBOCHUS yUeOHOM JUCIUIUIMHBI OCYIIECTBIISETCS B
dbopme 3K3aMeHa
OcBoeHnue cosepkaHus yaeOHOH TUCIUITHHBI « DU3HKa» 00ecIieYMBaeT JOCTHKEHHE
CTY/IGHTaMH CJIEYIOMNX Pe3yJIbTATOB:

Pesynbrarel o0ydeHust DopMBI U1 METOBI
KOHTPOJIA U OLICHKHU
pe3yabTaToOB 00yUCHUS

JUYHOCHIHBIX ' YcTHbIM OIIpoc,
—— YyBCTBO F'OPJOCTH U YBa)KCHHS K HCTOPHU M JOCTHKCHUSIM HOATOTOBKA
0TEYEeCTBEHHON (PU3NUECKON HAayKH; (PU3NUECKH IPaMOTHOE MTOBEICHHE B| COOOLICHUI
npoeCCHOHAIBHON JESATEIHFHOCTH U OBITY TIPH OOpAIICHHUH C JlaGopaTtopHnast pabota
npubOpaMu M yCTPOUCTBAMH; [IpakTuyeckast paboTa,
—— TOTOBHOCTH K MPOJOJDKEHUIO 00pa30BaHMS U MTOBBIIICHUS BHEAy IUTOPHAS

KBaJM(UKamy B M30paHHON MpoeCCUOHATILHOM e TEIbHOCTH U CaMOCTOSITEeJIbHAS
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00BEKTUBHOE OCO3HAHUE POJI (U3HMUECKUX KOMIIETEHITUH B 3TOM;
—— YMEHHE HCIIO0Ih30BaTh IOCTHIKEHUS COBPEMEHHON (DU3HUECKOMN
HAYKH U (PU3UUECKUX TEXHOJOTHH /Il OBBIIIEHHUS] COOCTBEHHOTO
UHTEIICKTYJIbHOTOPA3BUTHSIB BEIOPAHHOHN PO ECCHOHATBHON
JACATCIIbHOCTH,

—— YMEHHE CaMOCTOATEIHLHO JT00BIBaTh HOBBIC JJIs CeOs U3HUECKUE
3HaHHA, I/ICHOJ'IB3ySI IJIsL 9TOTO IIOCTYHHBIG NCTOYHHUKHU I/IHq)OpMaI_[I/II/I;
—— YMEHHE BBICTPAMBAaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIICHHUS B
KOMaH/Ie 110 PEIICHUIO O0IINX 3a1a4;

—— YMEHHE YIIPaBJISITh CBOCH MO3HABATEILHOM NEATCIIEHOCTHIO,
IPOBOJUTH CAMOOIICHKY YPOBHSI COOCTBEHHOI'O MHTEJICKTYaJIbHOTO
pa3BHUTHS

pabota
DK3aMeH

* MemanpeomMemHnupix:

—— HCTIOJIb30BAHKE PA3IMUHBIX BUOB [M03HABATEIHHON AESITETbHOCTU
JUTSI penieHust (GU3NUecKux 3a7a4, IPUMEHEHHE OCHOBHBIX METOIOB
Mo3HaHus (HaOIIOCHUS, OTIMCAHUS, U3MEPEHUS, SKCTICPUMEHTA) TSI
W3YYCHUS PA3IMYHBIX CTOPOH OKPYXKAIOMICH NeHCTBUTENLHOCTH;

—— HCTIOJIb30BAHHE OCHOBHBIX MHTEIIEKTYaJIbHBIX ONeparuii:
MOCTaHOBKH 3a]1a4¥, (POpPMYITHpPOBAHUS TUIIOTE3, aHATN3a U CHHTE3a,
CpaBHEHHMsI, 00001IEHNS], CHCTEMAaTU3alliH, BbISABICHUS TPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, TOUCKA aHAJIOrOB, (DOPMYIHPOBAHUS BHIBOJOB
JUTSL U3yYEHHSI Pa3INIHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SIBICHUN U
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTAIKUBATHCS B
npodeccuoHaIbHOI cdepe;

—— YMEHHUE TeHepPUPOBaTh UJICU U OMPENEISTh CPEACTBA, HEOOXOUMbIE
JUTSL UX PeaTH3aliu;

—— YMEHHE UCTOIb30BaTh PA3TUYHBIC HCTOYHHUKH JIJIS TIOTYUYCHUS
bu3ndecKoit HHPOpPMaIINH, OIIEHUBATH €€ JOCTOBEPHOCTH;

—— YMEHHE aHaJM3UPOBATh U MPEJICTABIATh MHPOPMAIIUIO B pasil. BUAAX
—— YMEHHE MyOJIUIHO MPECTABISATH PE3YIbTaThl COOCTBEHHOTO
UCCJIETOBAHMsI, BECTH AUCKYCCUH, TOCTYITHO U TAPMOHHYHO COYETas
coziepkanue 1 (popMbl IpeIcTaBlIsieMOr HHPOPMALINH;

YcTHBIN
MOJITOTOBKA
co00LIeHUH
JlaGopaTtopHnasi pabota
[IpakTuyeckast paboTa,
BHEAYIUTOPHAS
CaMOCTOSITeNIbHAS
pabota

DK3aMeH

orpoc,

npeomemmuuix:

—— c(OpPMHUPOBAHHOCTH MPEACTABICHUIN O POJIK U MecTe (DU3UKH B
COBPEMEHHOM HAayYHOH KapTUHE MUPA; TOHUMaHHE (PU3NIECKON
CYIIHOCTH HaOMIOaeMbIX BO BeeneHHoM siBlieHUH, pou GU3HKHU B
(dbopmMHpOBaHUU Kpyro3opa U (HyHKIIMOHATEHON TPAMOTHOCTH YeJIOBEeKa
JUISL peIIeHUs TPAKTUUECKUX 3a/1a4;

—— BJIaJICHUE OCHOBOIIOJIATAIOMIMMH (PU3NUECKUMHU MTOHATHIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSMU; YBEPEHHOE HCIIOJIb30BAHNE
bu3nYECKO TEPMUHOJIOTHH 1 CUMBOJIHKHY;

—— BJIaJICHUE OCHOBHBIMU METOJaMHU Hay4YHOI'O IO3HAHMSI,
UCTIONB3YEMBIMHU B (hH3HKe: HAOTIOCHIEM, OMICAHUEM, U3MEPECHHUEM,
AKCIIEPUMEHTOM

—— yMeHus 00pabaTeIBaTh pe3yIbTaThl U3MEPEHUH, 0OHAPYKUBAThH
3aBHCUMOCTBH MEXKAY (PU3NIECKUMHU BETUINHAMH, OOBSICHATH
MOJTyYEHHBIC PE3yNIbTAThl U IeTIaTh BHIBOBL;

—— ¢(hOpMUPOBAHHOCTH YMEHHUS penIaTh GU3NIECKUE 33/1a4H;

— c(OPMHUPOBAHHOCTH YMEHHS MPUMEHSTH MOTYUYEHHBIC 3HAHUS IS
OOBSICHEHUS YCIIOBUI MPOTEKaHMsI (PU3HMUECKUX SBICHUHN B IPUPO/IEL,
npodeccuoHanbHOM chepe u sl MPUHATHS MPAKTUYECKUX PEIICHU B
IMOBCEAHEBHOM KU3HU,

— c(OPMHUPOBAHHOCTH COOCTBEHHOI MO3UIIUY IO OTHOIICHHIO K
dbuznyeckoil nHpopMalMy, NOJy4yaeMOU U3 pa3HbIX HCTOYHUKOB.

YcTHBIN
MOJIFOTOBKA
coo0LIeHU
JlaGopaTtopHnasi pabota
[IpakTuyeckast paboTa,
BHEAYIUTOpHAS
caMOCTOsITeNIbHAs
pabota

DK3aMeH

orpoc,
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