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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOMl'leTel-[[[I/lﬂ Couepmaﬂﬂe KOMIICTCHIITUN I/IH}II/IKaTOp Coz[epmalme HHAUKATOpAa
ONK-2.1 |/|CI1011b3y€T eCcTeCTBEHHOHaYyuHble
CnocobeH npUMEHATb  OCHOBHble ) 3aKOHbl NpU peleHun 3ajad
3aKOHbl U MeToAbl Mccnep,osal-mﬁ |/|CI10]1b3yET QIyHAaMEHTaHbeIe pasaenbl
OnK-2 eCTeCTBEeHHbIX HayK JAns peuweHus ecTeCTBEHHbIX  HayK Ans  aHanu3a
3ajav npoheccuoHanbHoii | OMK-2.2 npoueccos, NPOUCXOAAWLUX npu
AesATenbHOCTU nepepa60TKe nuiesoro CblpbA n
XPaHEHUU NPOAYKTOB MUTAHUA
2. MecT0 TUCUMILIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM MPOrpaMMbl
JncumnnuHb (npaKkTukK) , | MaTemaTuka
npeawecTteyuue U3YyYEeHU0
ANCLUUNJIUHDI, pe3ynbTaThl
ocBoeHUA KOTOPpbIX HEOGXOAMMH
AnA 0CBO€eHuA AaHHOﬁ
ANCLUNJIUHDI .
JncumnnuHb (npaKTMKM), ansa | OcHoBebl BOEHHOM NOArOTOBKM, MpuknaaHas
KOTOpPbIX pe3ynbTaThl 0CBOeHus | MEXahika, Mpouecci " annaparsl
AaHHO ANCLMMNMHI 6yayT 3epHonepepabaTbiBaoWMX W MNUWEBbIX NPOM3BOACTB,
6XOANMbI Kak BXOZHb/E Peonorus nuueBbIX NPOAYKTOB, Tenno- ]
Heo A ’ A XnajoTexHuka, TexHonorus U obopyaoBaHue
3HAaHUA, yMEHUA U  BINAAEHUA | 3epHonepepabaTbiBaumMx NPOM3BOACTE, TeXHONOrus
AN UX U3yyeHus. nuweBbIX KOHLEeHTpaToB U 3KCTPYANPOBAHHBIX
NMPOAYKTOB, TexHonorus npon3BoACTBa
pacTuTenbHbiX Macen, OuU3UKO-XMMUUYECKUE OCHOBbI U
npuHuunel  nepepaboTku 3epHa, Ousnyeckas
KONMOMAHASA XUMHUA, INEKTPOTEXHUKA W DNEeKTPOHMUKA

3. O0beM AUCUHMILVIMHBI B 3a4YeTHBIX €IMHHUIIAX C YKA3aHHEM KOJUYeCcTBA
aKaJieMU4€eCKNX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aronierocsi ¢
npenojaasareseM (M0 BUJIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEJIbHYI0 padoTy

o0yuyarierocst
06wnii obbvemM aucumnnuHbl B 3.e. /vac: 9 / 324
Bupl 3aHATHIL, HX TPYA0EMKOCTD (4ac.) O0BbeM KOHTAKTHOM
®opma padoThI

oﬁyqpemm Jlexuun JladopaTopusbie | IlpakTuyeckue CamocrosiTesibHASA o0y4arouerocs ¢
padoThI 3aHATHSA pabora npenoaaBarTeaeM

(uac)

OyYHas 32 32 128 132 206

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPUPOBAaHHOE IO TeMaM (pa3gejam) ¢
yKa3aHHeM OTBeJeHHOT0 HAa HUX KOJHYeCTBA aKaJeMHYeCKMX 4YacOB M BHUIOB

Y4eOHBbIX 3aHATHH




dopma obyueHua: ouHan

Cemecmp: 2

06beM aucuunnuHbl B cemecTpe 3.e. /uac: 4 / 144
dopmMa npoMexyTOuHOW aTTecTauuu: 3auer

Buabl 3ansTHil, MX TPY10€eMKOCTH (4ac.) O0BbeM KOHTAKTHOI padoThl
Jlekuun JlaGopaTopHbIe IIpakTnyeckue CamocTosiTe1bHasA 00y4aIoIIerocs ¢ NpenoaaBaTeieM
padoThI 3aHATHHA padota (uac)
16 16 64 48 103

Jlekunonnple 3ansaTus (164.)
1. Pa3BuTtHe CHOCOOHOCTM TIPUMEHSITH OCHOBHBIE 3aKOHbI M  MeETObI
HCCJIEJOBAHMI €CTeCTBEHHbIX HayK B ¢usnyeckoii mexanmke. I['iaaBa 1.
KunemaTrnka mnocTynaTrejJbHOI0 M BpamaTeJbHOro IBU:KeHUA.(24.)[7,10,11,17]
BeeageHue: (pu3mMka B cucTeMe ecTeCTBeHHbX HaykK. 06was CTpyKTypa M 3ajauu
ANCLUMNNUHB «PU3nKay».
loHATHe COCTOSHUA B Knaccuyeckon MexaHuke. OCHOBHble KMHeMaTuyeckue
XapaKTePUCTUKU MNPAMOSIMHENHOTO U KPUBOSIMHENHOTO0 ABWUXEHUA: CKOPOCTb M
yCcKopeHue. HopManbHoe M TaHreHuuanbHoe  YyCKOpeHue. KuHemaTuka
BpalwaTenbHOro ABWXEHUA: YyrnoBas CKOPOCTb W YrnoBoe ycCKopeHue, UX CBA3b
C NMHENHOV CKOPOCTb M YCKOPEHMWeM.
2. Pa3Burme CmOCOOHOCTH TNPHUMEHATh OCHOBHbIE 3aKOHbI M  METO/bI
HCCJIEIOBAHNI eCTeCTBEHHBIX HAYK B (pusnueckoii Mmexanuke. ['1aBa 2. Jlunamuka
MOCTYNATEJILHOI0 W BpalIaTeJbHOr0 JABMKeHHMsi. {Oecema} (24.)[7,10,11,17]
WHepunanbHble cucTembl oOTcuyeTa. 3akoHbl HbWTOHA. YpaBHeHUWe ABUXEHUSA
MaTepuanbHon Toyku. Cunbl B MexaHuKe. LeHTp MacC MexaHMYeCKON CUCTEeMb,
3aKOH ABWXeHUA LUeHTpa Macc. MomeHT cunbl. YpaBHeHue MOMeHTOB. MoMeHT
UMNynbCca MaTepuanbHOW TOUKM M MeXaHUYeCcKoW cuctembl. MoMEHT WHepuuM.
Teopema llTeiiHepa. KuHeTMuecKas >SHeprus Bpawawwerocs TBepAOro Tena.
OcHOBHOe ypaBHeHWe AWHAMUKM BpawaTenbHOro ABUXEHUA TBepAoro Tena C
3aKpenneHHo/ OCbi BpaleHus.
3. Pa3BurHe CNHOCOOHOCTHM TPHMEHSITb OCHOBHbIE 3aKOHbI M  METO/bI
HCCJIECJ0BAHMI eCTeCTBEHHBIX HayK B (pu3nyeckoil MmexaHuke. I's1asa 3. Pabora u
JHepPrusi. 3aKOHbI COXPAHEHHMSI B MEXaHHUKe. {JIeKHUsA ¢ pPa300poM KOHKPETHBIX
curyaumii} (24.)[7,10,11,17] Pabota cunvi. PaboTa M noTeHuuManbHas >Heprus.
KoHcepBaTuBHbie U HeKOoHCepBaTUBHble cunbl. PaboTa U KUHeTUYeCKas >dHeprus.
3aKOH COXpaHeHUS MOSIHOW MeXaHMYeCKOV SHepruu B none MoTeHUManbHbIX Cun.
CBA3b Mexay CuUnod M noTeHuuanbHoun >SHepruein. CTonKHOBeHUS Ten. 3aKoH
coxpaHeHus umnynbca. Heynpyroe u abconwTHO ynpyroe CTONKHOBeHMe. 3aKOH
COXpaHeHMsa MOMeHTa uUMMnynbca.
4. Pa3BurHe CHOCOOHOCTH TNPHUMEHATh OCHOBHbIE 3aKOHbI M  METO/bI
HCCJIEIOBAHUM €CTECTBEHHBIX HAYK B MoJieKyJdasipHoii ¢usuke. I[naBa 4.
MoJieKyJIpHO-KHHEeTHYEeCKAsE  TeOpusi  HJAeajJbHbIX  ra3os.(24.)[7,10,11,17]
CTaTUCTUYECKUA WU TepMOAMHAMMYECKUA  nOoAXOAbl. OCHOBHOE  YypaBHeHue
MONEeKYNAPHO-KWHETUYECKO/ Teopun UAeanbHOro rasa. YpaBHeHME COCTOSIHUA




ujeanbHoro rasa. PacnpeaeneHne MakcBenna pAna  CKOpPOCTM  Momnekyn
uaeanbHoro rasa. Haubonee BeposiTHass, cCpeaHAs U CpeAHEKBajpaTUUHasA
ckopoctu. PacnpeaeneHue bonbumaHa, 6apomeTpuueckas dopmyna. fAsneHus
nepeHoca. Autdysua, TennonpoBOAHOCTb, BHYTPeHHee TpeHue.

5. Pa3BurHe CHOCOOHOCTH TIPUMEHSAATH OCHOBHbIC 3aKOHbBI M  MeETOAbI
HCCJIEOBAHUI €CTeCTBeHHBIX Hayk B TepMoaumHamuke. I'1aBa 5. OcHOBBI
TEPMOJAMHAMMKH. {JIeKIMsA ¢ pa300poM KOHKpeTHbIX cutyauumii} (24.)[7,10,11,17]
TepMoAMHaMUuecKoe paBHOBecue U Temnepatypa. KeBasucraTuueckue npouecch.
lepBoe Hauano TepMoAUHAMUKM. TennoeMkKoCcTb. YpaBHeHune Maivepa. CBA3b
TEeNnoeMKOCTU MAeanbHOro rasa C YUCNOM CTeneHei cBo6oabl Monekyn.
O6bpatumbie ¥ HeobpaTumble  npoueccoi. BTopoe u  TpeTbe  Hauana
TepMoAMHaMUKKU. Kod(hPuUMEeHT nonesHOro AeWCTBUMA TennoBbiX MawuH. Lukn
KapHo # ero Ko>dpuumeHT nonesHoro AerCTBUA. JHTPONUA.

6. Pa3Burne CIIOCOOHOCTH IMPUMEHATD OCHOBHbIC 3aKO0HbI u METOABbI
HCCJICOBAHMN  e€CTeCTBEHHBIX HAayK B  JJeKkrpoauHamuke. ['oiaBa 6.
DuekTpocTraTnka.(24.)[8,10,12,17] InekTpUueckui 3apsa M ero CBoCTBa. 3aKoH
KynoHa. HanpsaxeHHOCTb W noTeHUMan >3neKTpocTaTUyeckoro nonsa. Cunosbie
NINHUM. DKBUNOTEHUUanbHbie noBepxHOCTU. [loTeHUuManbHass >SHeprua 3apsja B
3MeKTpoCTaTUYeCcKoMm none. JHeprus CUCTEMb 3apsaoB. MpuHuMn
cynepno3uuuu. [lone aunons. CBA3b HanpsXKeHHOCTM M noTeHuuana. PaboTa
cun  dnekTpocTaTuyeckoro nonA. lupkynsauus BekTOpa  HanpAXeHHOCTH.
Teopema laycca.

7. Pa3Burne CIIOCOOHOCTH NMPUMEHATD OCHOBHbIC 3aK0HbI u METOABbI
HCCJICJ0OBAHMI €CTECTBEHHBIX HAYK B JdJIeKTpoauHamuke. I'itaBa 7. JludjieKTpUKHU
U NMPOBOAHUKH B IJICKTPUYECCKOM II0JI€. {JICKHI/IH C 3apaHec 3alIaHUPOBAaHHBIMHA
omudkamu} (24.)[8,10,12,17] NMonapusaums AUINEKTPUKOB. IneKTpuuyeckoe mnosne
aunonsi. BekTOp JNeKTpUMYeCKOro cCMeweHus (3NEeKTPUYECKOW  UHAYKLUUM) .
lmanekTpuyeckas MpPOHULAEMOCTb BewecTBa. YCNoBuMA Ha rpaHuue ABYX
AUDNEKTPUKOB.

PaBHoBecHe 3apsijoB B MNPOBOAHMKE. DKBUMOTEHUUANbHbIE MOBEPXHOCTU U
CUnoBble  NIMHUK 3NeKTpoCTaTUYeCKoro nons MeXAy NMPOBOAHMKAMHU .
JdnekTpocTaTMyeckasa 3awuta. EMKOCTb nNpoOBOAHMKOB U  KOHAEHCATOPOB.
JHeprua  3apsAXeHHOro  KOHAeHcCaTopa. 06bbeMHass  NNOTHOCTb  DHepruu
3NeKTPoCTaTUYeCKoro nons.

8. Pa3Butne CIIOCOOHOCTH IIPUMEHATD OCHOBHBbIC 3aKO0HbI n METOAbI
HCCJIEIOBAHNI €CTECTBEHHBIX HAyK B diekTpoanHamuke. I'maBa 8. IlocTtossHHbIN
IEKTPUYECKUI TOK. {C 3JIeMEHTAMHU 3JIEKTPOHHOI0 O0y4YeHHsI U IMCTAHIMOHHBIX
oOpa3oBaTe/ibHBIX TexHoJiorui} (24.)[8,10,12,17] Cuna M nNOTHOCTb TOKa.
YpaBHeHMe HenpepbiBHOCTU AN MAOTHOCTU TOKA. 3aKoH OMa B WUHTerpanbHoOu M
avpdepeHumanbHo  dopmax. 3akoH Jkoyns-JleHua. DnekTpoABuxywas cuna
MUCTOYHMKA TOKa. llpaBuna Kupxroga. Knaccuueckas Teopus
3MeKTPONpoBOAHOCTU MeTannoB (Teopus [Jipyae-JlopeHua). Pabotra BbixoAa
SMeKTPOHOB U3 MeTanna. TepMOdNeKTPOHHAA >SMUCCUA. TOK B pa3fUyHbIX
cpeAax.



IIpakTuyeckue 3ansitus (644.)
1. Ucnoab3oBanne GpyHIAMEHTAJbHBIX pa3iea0B GU3MKH JJI51 aHATIU3A NIPOLECCOB
nepepadoTKu MUIEBOro cbipbs. {0ecena} (24.)[11,14,15,16,17,18] InaHupoBaHue wu
BbINOSIHEHME  TUMOBLIX  DKCMNEPUMEHTANbHbIX  MCCNeAOBaHUN MO 3aAaHHOM
MeToauke. 06paboTka pe3ynbTaToB MpU MPOBEAEHUU NPAMbIX U3MEPEHUM .
2. Ucnouab3oBanue PyHAAMEHTAJBHBIX pa3lejoB GU3MKHU ISl aHAJIN3A MPOLECCOB
nepepadoTKu NUIIEBOro chipbs.(24.)[11,14,15,16,17] InaHupoBaHme u BbiNOSHEHME
TUNOBbLIX DKCMEPUMEHTaNbHbLIX UCCNefoBaHW Mo 3ajaHHon MeToauke. 06paboTka
pe3ynbTaToB NpPU NPOBEAEHUU KOCBEHHbIX U3MEPEeHWN.
3. Ucnoab3oBanue pyHaaMeHTANBHBIX pa3iejoB GU3NKHU /151 AaHAJIN3A MPOLECCOB
nepepadoOTKH  NHUIIEBOr0  CbIpbsi MNPH  PpelIeHMH  3a4a4 MO0  TeMme
"Kunemaruka'".(24.)[7,10,11,14,15,16,17,18] KunemaTuka nocTtynatenbHoro
ABUXEHUSA .
4. Ucnoub3oBanue PyHIAAMEHTAJBHBIX pPa3ejoB GU3MKHU VISl aHAJIN3A MPOLECCOB
nepepadoOTKH  NHUIIEBOr0  CbIpbsi MNPH  PpelIeHMH  3a4a4 MO0  Teme
"Kunematunka'.(2u.)[11,14,15,16,17,18] KuHemaTKa BpaumaTenbHOro ABWUXEHUS.
5. Ucnosb3oBaHue QyHAAMEHTAJBHBIX pPa3/iesioB GU3UKH ISl AaHAJIHU3A NPOLECCOB
nepepadoOTKH NHUIIEBOr0 ChIPbS NPH pelleHMH 3a4a4 1o Teme ''JlnHamMmuka
NMOCTYNATEJIBHOT0 [BWKeHHs'". {C 3JleMeHTAaMH 3JJIEKTPOHHOI0 OOy4YeHUs H
JUCTAHIIMOHHBIX o0pa3oBaTeJIbHBIX  TEXHOJIOTHIi} (2u.)[11,14,15,16,17,18]
JIMHaMUKa nocTynaTenbHOro ABWKEHUA MaTepuanbHOW TOUKM.
6. Ucnouab3oBanue (PyHIAMEHTAJbHBIX Pa3/1eioB (PU3MKH ISl AHAJIN3A MPOLECCOB
nepepadoTKH NHUINEBOr0 ChIPbSI NPH pelieHUMH 3aaad mno tTeme ''JluHamuka
NMoCTynaTeJbLHOro ABukenus ' .(24.)[11,14,15,16,17,18] Cunbl B MexaHuke.
7. Ucnouab3oBaHue (PYHAAMEHTAJBHBIX Pa3/1e/i0B (PU3MKH IS AHAJIU32 NPOLECCOB
nepepadoTKH NHUIIEBOr0 ChIPbS NPH pelieHMH 3a4a4 N0 Teme ''JluHaAMHKa
BpaliatejJbHoro aBuwkenusn'. {0ecema} (24.)[11,14,15,16,17,18] YpaBHeHue
AWHaMUKW BpallaTenbHOro ABUXEHUA.
8. Ucnouab3oBanne pyHIaMEHTAJBHBIX Pa31ejoB GU3NKHU IJIs1 AaHAJIN3A MPOLECCOB
nepepadoTKH NHUIIEBOr0 ChIPbS NPH pelleHMH 3a4a4 no Teme ''JlnHamMuka
BpamaTeJbHOr0 JBW:KeHHMsl TBepaoro Teja'.(2u.)[11,14,15,16,17,18] 3aKoH
COXPaHeHUss MOMeHTa uMmnynbca.
9. Ucnosb30BaHue PyHIAMEHTAJBHBIX Pa31ejoB GU3MKHU VISl AaHAJIN3A MPOLECCOB
nepepadoTKH NHMINEBOr0 ChIPbSi NPH PpelleHHH 3a4a4 Mo TeMme ''3aKOHBI
coxpanenus'.(24.)[11,14,15,16,17,18] PaboTa, MOWHOCTb M 3SHeprus.
10. Hcnouab3oBaHue (yHAAMEHTAJbHBIX pa3aeqoB (GU3NKH IS aHAJIU3A
NMPOLECCOB NMepepadoTKN MUILEBOr0 ChIPbS MPH PellieHUN 3a/1a4 1Mo TeMe ''3aK0oHbI
coxpanenmsn'.(24.)[11,14,15,16,17,18] 3aKOHbl COXpaHeHus MeXaHM4yecKoun
SHepruu.
11. Hcnouab3oBaHue (yHIAMEHTAJBHBIX pa3aejaoB (U3MKH I aHAJIM3a
NMPOLECCOB NMepepadoTKN MUILEBOI0 ChIPbS MPH PellieHuN 3a/1a4 1Mo TeMe ''3aK0oHbI
coxpaHenusi'.(24.)[11,14,15,16,17,18] 3aKOH COXpaHeHUsi MOMeHTa MMNynbca.
12. KonrTpoabHasi padora Ne 1(24.)[7,11,14,15,16,17,18] Moaynb "MexaHuka".



13. Hcnouab3oBaHue (QyHAAMEHTAJbHBIX pa3aeqoB (GU3MKH IS aHAJIU3A
NMPOLECCOB TMNepepadoTKH NHINEBOr0 ChIPbfi MNMPH pelIeHUW 3aJa4 10 TeMme
"MoJekyasapHas ¢puszuka'.(24.)[14,15,16,17,18] OcHoBbl MKT.

14. Hcnoab3oBanue (yHIaAMEHTAIBHBIX pa3leaoB (U3NKUH ISl aHAJIu3a
MPOLECCOB IMepepadoOTKH MHUIIEBOr0 ChIPbSl MPH PpPeElIeHUW 32424 MO0 TeMme
"Moaexkyasipuas  ¢usuka'.(24.)[11,14,15,16,17,18] YpaBHeHue COCTOSHUA
uaeanbHoro rasa.

15. MHcnouab3oBaHue (QyHAAMEHTAJbHBIX pa3aeJoB (GU3MKH IS aHAJIU3A
NMPOLECCOB TMepepadoTKH NHINEBOr0 ChIPbsi MNMPH pelIeHUW 33Ja4 10 TeMe
"MoJuekyasapaasa ¢pusuka'.(24.)[11,13,14,15,16,17,18] Pacnpepenenna MakcBenna
u bonbuMaHa.

16. Hcnouab3oBaHue (yHIAMEHTAJBHBIX pa3aejaoB (U3MKH I aHAJIW3a
NMPOLECCOB TMepepadoTKH NHINEBOr0 ChIPbsi MNMPH pelIeHUW 3a4a4 10 TeMme
"Tepmoaunamuka'.(24.)[11,14,15,16,17,18] [lepoe Hauano TepMOANHAMUKM.
TennoemkoCTb rasos.

17. Hcnouab3oBaHue (yHIAMEHTAJBHBIX pa3aejaoB (U3MKH I aHAJIM3a
NMPOLECCOB TMNepPepadoOTKH MHUINEBOr0 ChIPbSi NPH PpPelIeHUW 3a4a4 MO0 TeMme
"Tepmoaunamuka''. {Oecena} (2u.)[11,14,15,16,17,18] BTopoe Hayano
TepMoAMHaMUKKU. TennoemkoCTb rasos.

18. MHcnoub3oBanue (QyHAAMEHTAJbHBIX pa3aeqoB GU3MKH VIS aHAJIU3A
NMPOLECCOB TMNepPepadoTKH MNHUINEBOr0 ChIPbSi NPH PpPelIeHUW 32424 M0 TeMme
"Tepmoaunamuka".(24.)[11,14,15,16,17,18] IuTponus.

19. Hcnouab3oBaHue (yHIAMEHTAJBHBIX pas3aejaoB (U3MKH AJA aHAJIM3a
NMPOLECCOB TMepepadoOTKH MHUINEBOT0 ChIPbSi NPH PpPelIeHUW 3a4a4 10 TeMme
"Tepmoaunamuka'".(24.)[11,14,15,16,17,18] K]l Tennosbix MawuH.

20. KontpoabHasa padora Ne 2(24.)[7,11,14,15,16,17,18] KoHTponbHas pabota M
2. Moaynb "MonekynspHas (pu3uka U TepMOAMHAMUKA".

21. HcnoJub30BaHMe €CTECTBEHHOHAYYHBIX 3aKOHOB (M3MKHU NPHU PelIeHUH 32714
nmo TeMe ''JuekTpocraTuyeckoe mojie B Bakyyme'.(24.)[2,8,10,12,14,15,16]
JdnekTpocTaTuka. JluHeilHasn, MOBEepPXHOCTHass #u  obbeMHas  MNOTHOCTb
3NeKTpPUYeCcKux 3apsaoB.

22. Hcnoab30BaHUE €CTECTBEHHOHAYYHBIX 32AKOHOB (DM3MKH NPH PellleHUM 3a1a4
no Tteme ''JieKTpocTaTHyeckoe Tmosie B Bakyyme'.(24.)[12,14,15,16,17,18]
dnekTpocTtaTuka. [puHUMN Cynepno3uuuuM dNeKTPoCTaTUYeCKMX noneu.

23. HcnoJub30BaHMe €CTECTBEHHOHAYYHBIX 3aKOHOB (JU3MKHU NMPHU PelIeHUH 3a71a4
nmo TemMe ''JieKkTpocTarMyeckoe Tmoje B Bakyyme'.(24.)[2,8,10,12,15,16]
dnektpoctatuka. Cunbl KynoHa. B3aumoaencTBue TOUEYHbIX 3apsA0B.

24. HcnoJub30BaHMEe €CTECTBEHHOHAYYHBIX 3aKOHOB (JU3MKHU NMPHU PelIeHUH 32714
no Tteme ''JiekTpocraTHudyeckoe moje B Bakyyme'.(24.)[12,14,15,16,17,18]
JdnekTpocTaTuka. B3aumoaencTBue TOUEYHOrO U pacnpeAenéHHOro 3apsAoB.

25. HcnoJsb30BaHMe eCTECTBEHHOHAYYHBIX 3aKOHOB (M3MKHU NPHU PelIeHUH 327124
nmo Tteme ''JieKkTpocTaTuyeckoe moje B Bakyyme'.(24.)[2,8,10,12,14,15,16]
dnekTpoctaTtuka. [lpumeHeHue Teopembl [aycca K pacyeTy dneKTpPOCTaTUUECKMUX
nonen.



26. Ncnoab30BaHUe eCTECTBEHHOHAYYHBIX 32AKOHOB (DM3MKH NPH PellIeHUM 3a1a4
no TEMeE " In3JIeKTpUKH " NPOBOIHUKH B JJIEKTPOCTATHYECKOM
noJe".(24.)[12,14,15,16,17,18] dnekTpoCcTaTUYeCKoe none B AUDNEKTPUKE.

27. Hcnoab30BaHUE eCTECTBEHHOHAYYHBIX 32AKOHOB (DM3MKHU NP PellleHUM 3aaa4
1100 TEeME "I[I/IZ).JIeKTpI/IKI/I | MMPOBOJIHUKH B INIEKTPOCTATUHICCKOM
noJje'".(24.)[2,8,12,14,15,16] JNeKTPOeMKOCTb KOHAeHcaTopa. JHeprus
3NeKTPoCTaTUYeCcKoro nons.

28. Hcnoab30BaHUe eCTECTBEHHOHAYYHBIX 32AKOHOB (DM3MKH NPH PellIeHUM 3a1a4
no TteMe "'IlocTosiHHBIM dJIeKTPpUYecKHuii Tok'.(24.)[12,14,15,16,17,18] 3aKkoHbl Oma.
PacueT anekTpuyeckux uUenen MOCTOAHHOrO TOKa.

29. HcnoJub30BaHMe €CTECTBEHHOHAYYHBIX 3aKOHOB (JU3MKHU NMPHU PelIeHUHU 327124
no  TeMme "IlocTOSIHHBI JieKTpudeckuid  Tok'".(24.)[2,8,10,12,14,15,16]
JNeKTpoABMXYWAs cCuna MCTOYHMKA ToKa. Pab6oTra BbiXoAa DNEeKTPOHOB U3
MeTanna. TepMONeKTpOHHAs SMUCCUA. TOK B pa3fMUHbLIX Cpejax.

30. Hcnoub30BaHHEe eCTECTBEHHOHAYYHbIX 3aKOHOB (M3MKHU NPHU PelIeHUH 327124
no teme '"llocTrosiHHbIN JJekTpuyeckuid Tok'.(24.)[12,14,15,16,17,18] Pacuer
3MeKTpPUUYeCKUX uenen NoCTosiHHOro Ttoka. llpasuna Kupxroga.

31. Ucnoab30BaHHe eCTECTBEHHOHAYYHBIX 3AKOHOB (DM3UKH NPHU pelieHUHU 3a1a4
no teme "llocTosiHHBIN JJekTpudeckui Tok'".(24.)[2,8,10,12,14,15,16,17] PacueTt
3NeKTPUYECKUX Lenen MOCTOAHHOro TokKa. 3akoH Jxoynsa - JleHua.

32. KonTposabHas padora Ne 3(2u.)[8,12,14,15,16,17,18] Moaynb
"InekTpuyecTteo”.

JlaGopaTopHblie padoTsbI (164.)
1. IIpoBeaeHue JIKCNEPUMEHTAJBHBIX HCCJIEIOBAHMNA IO 3aJaHHOM MeETOAMKE
{pabota B Mmaabix rpynnax} (44.)[3,7,10,11] N3yueHue 3aKOHOB NOCTynaTenbHOro
ABUXEHMS Ten C nomouwbiw MawuHol ATByAa. (O®poHTanbHas paboTa)
2. HpOBeI[eHI/Ie IKCIIEPUMEHTAJTbHBIX I/ICCJIeIlOBaHI/Iﬁ mo 3allaHHOI7I METOAUKE
{pabora B majabix rpynnax} (44.)[3,7,10,11] U3yueHue 3aKOHOB BpawaTenbHOro
ABMXEHMA C nomowblo MasaTHMKA 06epbeka. (OpoHTanbHasa pabora)
3. IlpoBeneHne 3KCHEPUMEHTAJBHBLIX HMCCIAECI0OBAHUI MO 3aJaHHON MeTOJAUKeE
{pabora B Maabix rpymmax} (24.)[3,7,10,11] OnpeaeneHune  OTHOWEHUSA
TennoeMkocTell Bo3layxa npu
NOCTOSAHHOM AaBneHun U obbeme MmetoaoMm KnemaHa u Jlesopma
4. IlpoBeneHne 3IKCIEPUMEHTAJIBHBIX MCCJIEJOBAHUN 10 3aJaHHOM MeETOJUKE
{pabota B mMaabix rpynnax} (24.)[3,7,10,11] OnpeaeneHue npupaweHns >SHTPONUM
npu nnasneHUu onosa
5. HpOBeIleHI/Ie IKCIIEPUMEHTAJTbHBIX I/ICC.IIeIlOBaHI/Iﬁ mo SaﬂaHHOﬁ METOAUKE
{pabora B MaispIx rpynnax} (24.)[4,8,10,12] U3yueHue 3akoHa Oma. Onpeaenenue
yAenbHOro
CONpoOTUBNEHUS NpoBoAHMKA. (PpoHTanbHaa paboTta)
6. IIpoBeneHMe JIKCNEPHMMEHTAJIBHBIX HMCCJIEIOBAHMH M0 3aJaHHOM MeETOJUKE
{paboTa B maJibIx rpynnax} (24.)[4,8,10,12] JlabopatopHasa paboTa BbinONHAKNTCA



3BeHbsAMM (N0 2-3 CTyAeHTa) no pa3paboTaHHbIM MapWPYTHbHIM KapTaM.
Ne23. Onpeasenenve 3]C MeTOAOM KOMMEHCaLMM.

V24 .0npeaeneHue CONpPoTUBNEHUA NPOBOAHUKOB MOCTMKOM

YutcroHa.

CamocrosiTesibHast padora (484.)
1. IIpopabdorka TeopeTH4ecKoro marepuaja {C 3JeMEHTAMH 3IJIEKTPOHHOIO
00y4eHus U AMCTAHIUOHHBIX oOpa3oBaTeJIbHbIX TeXHOJIOTHA}
(49.)[1,2,7,8,10,11,12,17,18] PaboTta C KOHCNeKTOM fekKuuin, YyuyebHUKaMU W
yuebHbiMM nocobusamu
2. IloaroroBka K  NPaKTHYECKHMM  3aHATHAM U  J1adopaTOpPHBLIM
pa6oram(74.)[3,7,8,10,11,12,14,15,16,17,18] Pab6ota C KOHCMEKTOM neKuui,
yuyebHbiMM  nocobuamMM  no  peweHuw 3agauvy. [loArotoBka OTYeTOoB MO
nabopatopHbiM paboTam
3. TloaroroBka K KOHTPOJIbHBIM pabdoram(6u.)[7,8,11,12,14,15,16,17] PaboTta cC
KOHCnekTamu, ydyebHukamu u yuebHbiMM nocobusmu
4. TIloaroroBka K TeCTHPOBAHHUIO MO0 33JaHHLIM TeMaM {C 3JIeMEHTaMH
3JIEKTPOHHOI0 OOYYeHHUSI W IMCTAHUMOHHBLIX 00pa30BaTeJbHBIX TEXHOJOTH}
(449.)[1,2,7,8,10,11,12,15] PaboTa C KOHCNEKTOM fneKuun, yyebHUKaMu U yueBGHbIMU
nocobusamu
5. BbinosHenue pacudernoro 3aganusi (P3)(184.)[6,7,8,11,12,14,15,16] Pabota cC
KOHCMEeKTOM neKuun, yuyebHbiMM nocobusmm no peweHuiw 3agau. loaroToBka
oTyeta no P3
6. IloaroroBka K 3a4éry, caa4ya 3a4éra {c 3JIeMEHTAMH JIEKTPOHHOI0 00y4YeHUs U
AMCTAHIIMOHHBIX 00pa3oBaTeJbHBIX TeXHOJIOTHA}
(94.)[1,2,7,8,10,11,12,14,15,16,17] PaboTa C KOHCMEeKTOM neKuun, yuyebHuUKaMn W
yuebHbiMM nocobusamu

Cemecmp: 3
06bemM AucumnnuHbl B cemecTtpe 3.e. /vyac: 5 / 180
dopMa NpoMexyTOUYHOVW aTTecTauuu: IK3aMeH

Buabl 3aHs1THIl, MX TPYA0EMKOCTD (Yac.) O0beM KOHTAKTHOM padoThI
Jlexun Jladopartopubie | IIpakTuuyeckue CamocTosiTe1bHAS o0y4arouierocs ¢ npenojasarejem
paGoThI 3aHATHS padora (4ac)
16 16 64 84 103

JlekunoHHble 3ansiTuda (164.)
1. I/Izyqune €CTECTBEHHOHAYYHBIX OCHOB, METOAOB TECOPETUIECKOI'0 u
IKCHIEPUMECHTAJIBHOTO HCCIICA0BAHUA B 3JCKTPOAUHAMHUKE. I'maBa 9. MaraurtHoe
1oJjie B Bakyyme {JIeKIlUsl ¢ pa30OpoM KOHKpeTHbIX curyaumiu} (24.)[8,10,12,17]
MarHMuTHoe B3aMMOAENCTBUE MNOCTOSHHbIX TOKOB. BeKTOp MAarHMTHOW MHAYKLUUM K
Hanps)keHHOCTU MarHuTHoro nonsA. [puHUMN Cynepno3vMuMM MarHUTHLIX MoOnew.
3akoH buo-CaBapa-Jlannaca. Cuna JlopeHua u cuna Amnepa. Teopema laycca




AN MarHUTHOro nons B BakyyMme. Lupkynsauums BekTopa MarHMTHON WMHAYKLMUM.
JlBuXeHue 3apskeHHbIX 4YacTul B SMEeKTPUYECKUX WU MArHUTHbBIX Nonsx.

2. H3ydeHHme eCTeCTBEHHOHAYYHBLIX OCHOB, METOH0B TEOPETHYECKOIr0 U
IKCMEPUMEHTAJIBHOTO  MCCJAeI0OBAaHUSA B  JJjekrpoauHammke. [Laasa  10.
JJIeKTPOMATHUTHAS UHIYKUMS {0ecena} (24.)[8,10,12,17] flBneHue
3MIeKTPOMAarHUTHON MHAYKUMM. 3akKoH OQapages. [lpasuno JleHua. BpaweHnue
paMKn B MarHutHoM none. CaMOMHAYKUMA. IJHeprus M MNNOTHOCTb DHEPruu
MarHuTHoro nons. B3auMmHas uHAyKuus. TpaHchopmaTop.

3. MW3yuyeHHe eCTECTBEHHOHAYYHBLIX OCHOB, METOJ0B TEOPETUYECKOI0 M
IKCINEPUMEHTAJIBHOI0 UCCJIeI0BAHMS B deKTpoauHamuke. ['y1aga 11. MarHurHbie
CBOMCTBAa BelIeCTBa {JIeKUMS ¢ 3apaHee 3alJIAHUPOBAHHBIMHU OIIHOKAMU}
(24.)[8,10,12,17] MonekynsipHbie TOKM. BeKTOop HaMarHWYEHHOCTU. 3aKOH MOJMHOIO
TOKa ANA MarHMTHOro nons B BewecTBe. [paHMUHble YyCNOBUSI HA MOBEPXHOCTH
pasaena ABYX MarHeTtukoB. MarHuTHas npoHuuaemoctb. Jflua-, napa-
peppoMarHeTuku. [lpuposa deppoMarHeTusMma.

4. I/I3yqune €CTECTBEHHOHAYYHBIX OCHOB, METOA0B TECOPETUYIECKOI'0 n
IKCIEPUMEHTAJIBLHOr0 HccjaenoBanuss B ontuke. [imaBa 12. T'eomerpuueckasi
ontuka. I'nmaBa 13. Uurepdepenuns cBera(24.)[8,10,13,17] [MpuHuun OGepma.
3aKoHbl reoMeTpuyeckon onTuku. [lonHoe oOTpaxeHUe U ero npuMeHeHuWe B
TexHuke. JIMH3bl M 3epkana.

UHTeppepeHuus MOHOXPOMaTHYeCKUX BOJIH. KorepeHTHOCTbD. Ycnosus
UHTephepeHUUOHHbBIX  MaKCUMyMOB U MUHUMYMOB . MeTtoab  HabnwaeHus
uHTeppeperHuun. UHTephepeHuns B TOHKUX nneHkax. Konbua HboTOHa.

5. MWM3y4yeHme eCTECTBEHHOHAYYHBIX OCHOB, METOJ0B TEOPETHYECKOI0 M
IKCMEPUMEHTAJIBHOI0 UCCJIeI0BAHUS B BOJHOBOI onTuke. I's1aBa 14. Jludppaxums
cBeTa {JleKUHMsl ¢ pa300poM KOHKPeTHbIX cutyamuii} (24.)[8,10,13,17] MNpuHumnn
MNonrenca-O®pexHens. Metoa 30H OpeHensa. Jubpakuums OpeHens u OpayHrodepa
Ha npocTenwux nperpasax. AudpakuumoHHas peweTKa.

6. MH3ydeHne ecTeCTBEHHOHAYYHBIX OCHOB, METOA0B TEOPETHYECKOIr0 U
IKCIEPUMEHTAJIBHOr0 ucciaenosanus. I'nasa 15. Ioasipusauus csera. I'naBa 16.
B3aumoneiictBue cBera ¢ BemecTtBoM(24.)[8,10,13,17] [lonyyeHne un aHanus3
NIMHEHO-NOoNApPU30BaHHOr0 cBeTa. 3akoH Manwca. 3akoH bpwctepa. [BoiiHoe
nyyenpenomneHne. NcCKycCTBeHHas  onTuyeckas aHu3oTponuss.  BpauweHue
NMNOCKOCTU NONspu3aLuu.

Jmcnepcua ceeTa. JNeKTpPOHHas Teopua aucnepcun. HopmanbHass M aHOManbHas
Aucnepcuun. llornoweHve U paccesiHMe cBeTa.

7. H3yuyeHue eCTECTBEHHOHAYYHBIX OCHOB, METOA0B TEOPETUYECKOr0 U
IKCINEPUMEHTAJIBHOIO HCCIeI0BAHUSA. I'naBa 17. KBanToBas
ontuka(24.)[9,10,13,17] Tennosoe wu3nyyeHue. AGCONNTHO uepHoe Teno. 3aKOHbI
Kupxropa, CrepaHa-bonbumaHa u BuHa. @Qopmyna Penes-AxuHca. [unortesa
lnaHka. KBaHTOBOe 06bsICHEHME 3aKOHOB TennoBoro u3snyuyeHusa. Oopmyna
lnaxka.

8. MH3yuyeHHe eCTeCTBEHHOHAYYHbLIX OCHOB, METOJ0B TEOPETHYECKOI0 U
IKCINEPUMEHTAJIBHOIO HCCIeI0BAHUSA. I'naBa 18. KBanToBas
ontuka(24.)[9,10,13,17] dboToHbl. doTO3(deKkT. 3aKoHb BHewHero (oToddheKTa.
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YpaBHeHue JiiHuTenHa ansa dotodpdekta. JaBneHune cBeTa. IdpekT KomnToHa.
KopnyckynspHo-BONHOBOM Ayanu3M cBeTa.

IIpakTuyeckue 3ansitus (644.)
1. Ucnosb30BaHUe €CTECTBEHHOHAYYHBIX 3aKOHOB (PU3MKHU NPHU pelIeHUuH 3a1a4
no TtemMe «MarHuTtHoe moJie». {0ecexa} (24.)[2,6,8,12,17,18] MarHuTHoe
B3aMMOAe/CTBUE  MOCTOSAHHbIX TOKOB. BeKTOp MarHMUTHOM  WMHAYKUMM U
HanpsXeHHOCTWU MarHMTHOro nons. [puMHUMN Cynepno3vMuUMM MArHUTHbLIX MONen.
2. Hcnoub30BaHMe €CTECTBEHHOHAYYHBIX 3aKOHOB (PM3MKM NMPH PellieHUH 3a7a4
no teme «MarHurHoe moJie».(24.)[12,14,15,16,17,18] lpumeHeHne 3aKkoHa bwuo-
CaBapa-Jlannaca ¥ npuHUMNA Cynepno3vuMM K pacuyeTy MarHUTHbIX nonen B
BaKyyme.
3. Hcnoub30oBaHHe eCTECTBEHHOHAYYHBIX 3aKOHOB (PM3MKHM NPH pellleHHH 3a7a4
no teme «MarHurHoe moJie».(24.)[12,14,15,16,17,18] lpumeHeHune 3aKkoHa bwuo-
CaBapa-Jlannaca ¥ npuHUMNA Cynepno3uuuMM K pacyeTy MarHUTHbLIX nonein B
BaKyyme.
4. Hcnoub30BaHMEe €CTECTBEHHOHAYYHBIX 3aKOHOB (DM3UKM NMPH PellleHHH 32724
nmo Tteme «MarautHoe moJie».(24.)[12,14,15,16,17,18] CunoBoe  pencTBue
MarHuTHoro nons: cuna JlopeHua u cuna Amnepa.
5. Ucnosb30BaHHEe €CTECTBEHHOHAYYHBIX 3aKOHOB (PM3UMKH IPH PelICHUHU 3a4a4
no treme «MaruutHoe moJjie». {0ecena} (24.)[14,15,16,17,18] ABuxeHue 3apsKeHHbIX
4yacTul B MAarHUTHOM none.
6. Ucnogab3oBaHMe eCTeCTBEHHOHAYYHBIX 3aKOHOB (PM3UMKH NPH PelIeHUU 3aaad
no TeMe  «DJIeKTPOMATHUTHAsi HHAYKUUs».(24.)[12,14,15,16,17,18] 3akoH
¢apagesa. [lpaBuno JleHua. BpaweHue pamku B MarHMTHOM none.
7. Ucnosb30BaHUe €CTECTBEHHOHAYYHBIX 3aKOHOB (PU3MKM NMPH pelIeHUH 3a1a4
no TemMe «JJIeKTPOMArHUTHAsI MHAYKIUs».(24.)[12,14,15,16,17,18] CaMOMHAYKuUMSA .
JDHEpPrus v NAOTHOCTb DHEPruM MarHUTHOro nons.
8. HcnoJsib30BaHMe €CTECTBEHHOHAYYHBIX 3aKOHOB (DM3HUKM NMPH PellleHUH 3a7a4
1no TEMaM «MaraurHoe noJie B BelleCTBe, «Teopus
MaxkcBemia».(24.)[12,14,15,16,17,18] 3aKOH MOMHOro TOKa AN MarHUTHOro nons
B BellecTBe. [paHMuYHbie yCNnoBuMA Ha NOBEPXHOCTU pa3jena ABYX MarHeTUKOB.
9. Hcnoub30BaHME €CTECTBEHHOHAYYHBIX 3aKOHOB (DM3HUKM NMPH PellleHUH 32724

o TeEMaM «MarauTHoe moJie B BelleCTBE, «Teopus
MakcBesuia».(2u.)[12,14,15,16,17,18] MarHuTHas NPOHULLAEMOCTb . Teopus
MakcBenna.

10. KonTpoanHasi padora Ne 1.(24.)[8,12,14,15,16,17,18] Moaynb «MarHeTusm».

11. HUcnoab30BaHMe eCTECTBEHHOHAYYHbIX 3aKOHOB (U3MKH NMPH PellleHNH 327124
no Tteme «lapMonuveckue KojedaHusn».(24.)[12,14,15,16,17,18] CnoxeHue
Kone6aHuii.

12. Ucnosib30BaHHe eCTECTBEHHOHAYYHBIX 3aKOHOB (PU3HUKM NPHU pelieHUHU 3a1a4
no Tteme «l'apMoHHYeckHe KoJedaHusn».(2u.)[12,14,15,16,17,18] CBobGoaHble,
3aTyxanwue U BbiHYXAEeHHble KonebaHus.
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13. Ucnoab30BaHHE €CTECTBEHHOHAYYHbBIX 3aKOHOB (DM3UKM NMPH pPellieHHH 3a1a4
no Tteme '"Boanbi".(24.)[14,15,16,17,18] [nockue U chepuyeckue BOJHbI.
BonHoBoe ypaBHeHue.

14. Ucnoab30BaHUE €CTECTBEHHOHAYYHbBIX 3aKOHOB (DM3HUKM NMPH pPellieHHH 3a]a4
no teme '"'Bouanb1".(2u.)[12,14,15,16,17,18] MexaHunyeckme U >dneKTPOMAarHUTHble
BOJTHbI .

15. Ucnogb30BaHMe eCTECTBEHHOHAYYHbIX 3aKOHOB (U3MKH NMPH PellleHNH 32714
no Tteme ''I'eomerpuyeckas onrtuka'.(2u.)[14,15,16,17,18] [eomeTpuyeckas
ONTHKaA.

16. Ucnoab30BaHMe eCTECTBEHHOHAYYHbIX 3aKOHOB (U3MKH NMPH PellleHNH 327124
no teme '"T'eomerpuueckass ontuka'.(24.)[13,14,15,16,17,18] 3aKoHbl OTpaxeHus,
npenomnenna ceeta. [lnockoe n chepuueckue 3epkana.

17. Ucnosb30BaHHe €CTECTBEHHOHAYYHBIX 3aKOHOB (DU3HMKM NMPHU pelieHUH 3a1a4
no teme "Unrepdepenuns ceera'.(24.)[14,15,16,17,18] UHTepdhepeHuna cseTa.

18. Hcnosb30BaHMe eCTECTBEHHOHAYYHBIX 3aKOHOB (U3MKM NMPH PellIeHNH 327124
no teme «BoaHoBasi onTuka».(24.)[13,14,15,16,17,18] Avdpakuua ceerta.

19. Ucnoab30BaHMe eCTECTBEHHOHAYYHbIX 3aKOHOB (U3MKH NMPH PellleHNH 327124
no teme «BoaHoBasi onTuka».(24.)[13,14,15,16,17,18] lonApu3auus ceeTta.

20. Hcnoab30BaHUE eCTECTBEHHOHAYYHBIX 3aKOHOB (DM3MKHU NPH PellleHUM 3a1au
no teMe «BosiHoBasi onTuka».(24.)[13,14,15,16,17,18] Aucnepcus cseTa.

21. Hcnoab30BaHue eCTECTBEHHOHAYYHBIX 3aKOHOB (DM3MKHU NMPH pPellleHUuM 3aaau
no Teme «BoanoBasm onrTuka».(24.)[14,15,16,17,18] [MpuHumnel  ToiireHca,
MMonreHca-O®peHens.

22. KourpoJsbHas padora Ne 2,(24.)[9,12,13,14,15,16,17,18] Moaynb «KonebaHus wu
BOMHbl. BonHoBas onTuka».

23. Hcnouab30BaHMe eCTECTBEHHOHAYYHBIX 3aKOHOB (JU3MKHU NMPHU pPelleHUHU 3a71a4
no Teme «KBaHTOBBIE CcBoOMcTBa cBeTa».(24.)[13,14,15,16,17,18] TennoBoe
usnyyenue. 3akoHbl CtedaHa-bonbumaHa, BuHa.

24. Hcnouab30BaHMe €CTECTBEHHOHAYYHBIX 3aKOHOB (JU3MKHU NMPHU PelIeHUH 3a71a4
no teme «KBaHTOBBIe cBoiicTBa cBeTa».(24.)[13,14,15,16,17,18] ®oTo3pdeKT.
JlaBneHune ceta. JppekT KomnToHa.

25. Hcnoab30BaHUe eCTECTBEHHOHAYYHBIX 3aKOHOB (DM3MKHU NMPH pPellleHUuM 3a1ay
1o teme «KBaHTOBBIE CBOMCTBA CBETA». {C 3JIEMEHTAMH 3JIEKTPOHHOI0 00Yy4YeHUs U
AUCTAHLIMOHHBIX 00pa30BaTeJbLHBIX TexHoJorui} (24.)[13,14,15,16,17,18] IpdekT
KomnToHa.

26. Ucnoab30BaHue eCTECTBEHHOHAYYHBIX 3aKOHOB (DM3MKHU NMPH pPellleHUM 3aaay
no rteme «Atom bopa».(24.)[13,14,15,16,17,18] [lnaHeTapHas Mojenb aToMma.
dopmyna banbmepa.

27. Ucnoab30BaHUE €CTECTBEHHOHAYYHBIX 3aAKOHOB (DM3MKHU NP PellleHUM 3aaau
no teme ""Atom bopa".(24.)[13,14,15,16,17,18] locTynaTbl bopa.

28. Hcnosab30BaHUe eCTECTBEHHOHAYYHBIX 3aAKOHOB (DM3UKHU NPH pPellleHUM 3a1au
Mo TemMe «JJieMEeHTHl KBAHTOBOW MexaHUuKuW».(24.)[13,14,15,16,17,18] [MpuHumn
HeonpegeneHHocTn [enseHbepra. CrauumoHapHoe ypaBHeHue llpeauHrepa Ans
aTomMa Bojopoja.
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29. Hcnoub30BaHMe €CTECTBEHHOHAYYHBIX 3aKOHOB (JU3MKHU NMPHU pPelIeHUHU 3a71a4
no TeMe «JJeMeHTbl KBAHTOBOII MexaHuUkW».(24.)[13,14,15,16,17,18] [lpaBuna
oTbopa AN KBaHTOBLIX MepexoAoB.

30. Mcnosb30BaHMEe €CTECTBEHHOHAYYHBIX 32AKOHOB (M3MKHU NPH PelIeHUH 32714
Mo TeMe «JJjeMeHThl (U3MKH aTOMHOro sapa». {0ecena} (24.)[13,14,15,16,17,18]
PaanoakTUBHOCTD.

31. Ucnoab3oBaHHe eCTECTBEHHOHAYYHBIX 3aKOHOB (DM3UKH NMPHU pelieHUHU 3a1a4
Mo TeMe «JJeMeHTHhI (PU3MKH ATOMHOro sapa».(2u.)(13,14,15,16,17,18] SaepHoie
peakuuu.

32. KonTpoasnasa paGora Ne 3.(24.)[9,13,14,15,16,17,18] Moaynb «KBaHTOBas
onTUKa. ATOMHas u AAepHas (pu3uka».

JlabopaTopHbie padorsl (164.)
1. IlpoBeaeHue 3KCHEPUMEHTAJBHBIX MCCIACI0OBAHUN MO 3aJaHHON MeTOJAUKeE
{paGora B Maisbix rpynnax} (3u4.)[4,8,10,12] llabopaTopHas paboTa BbIMONHANTCSA
3BeHbsAMM (N0 2-3 CTyAeHTa) no pa3paboTaHHbIM MapwpyTHbiM KapTam. MN26.
OnpepeneHue WHAYKUMM MArHUTHOrO MNONSi Ha OCU KpyroBoro Toka. M
27 .0npeaeneHue rOpU3OHTaANbHOM COCTaBAAWWE MArHUTHOro nons 3emnu
TaHreHC-ranbBaHOMETPOM.
2. IlpoBeneHne 3SKCHIEPUMEHTAJIBHBIX HMCCJIEJOBAHUN IO 3aJaHHOM MeETOIUKE
{paboTa B Mauabix rpynnax} (24.)[4,8,10,12] JlabopaTopHas paboTa BbIMOAHANTCA
3BeHbsAMM (N0 2-3 CTyAeHTa) no pa3paboTaHHbiM MapuwpyTHbIM Kaptam. MNe31.
Cunbi B MarHuTHoM none.  l3MepeHMe  MHAYKUMM  MArHUTHOro  nons
anekTpoAuHamomeTpoMm. N42. OnpeaeneHne yaenbHOro 3apsija 3MeKTPOHa.
3. IlpoBeneHne 3KCHEPUMEHTAJBHBLIX HMCCICIOBAHUN MO 3aJaHHON MeTOJAUKeE
{paboTa B maabix rpynnax} (34.)[4,8,10,12] JlabopaTopHas paboTa BbIMOAHANTCA
3BeHbsAMM (N0 2-3 CTyAeHTa) no pa3paboTaHHbiM MapuwpyTHbiM KapTam. MNe38.
UccnepoBaHne MarHMUTHOro nons Ha ocu coneHomaa. M39.0npeaeneHne KpuBou
HaMarHuueHusa xenesa.
4. IlpoBeneHne SKCIEPUMEHTAJIBHBIX MCCJIEI0OBAHUN IO 3aJaHHOM MeETOJUKE
{pabota B majsbix rpynnax;} (34.)[5,8,9,10,13] llabopaTtopHasa paboTa BbIMOAHANTCA
3BeHbAMM (MO0 2-3 CTyAeHTa) no pa3paboTaHHbIM MapwpyTHbiM KapTam. MN7.
U3yyeHne wuHTeppepeHuuu cBeTa C nomowbi nasepa. M8.0Onpepenenne paauyca
KPUBM3Hbl MMNOCKOBLINYKNON NUH3bl METOAOM HabnwaeHus koneuy HbloToHa. MN10.
U3yuyenne auppakumn OpayHrodepa c nomowblo nasepa. lell.OnpeaeneHue ANUHbI
CBETOBOI BOSMHbLI C NOMOWbI AU(DPAKLUOHHON peweTKHM.
5. IIpoBeneHne 3JKCHEPUMEHTAJBbHBIX HCCJICIOBAHUNA 10 33aJaHHOM MeTOAMKe
{padora B majabIix rpynnax;} (24.)[5,8,9,10,13] JlabopaTopHasa paboTa BbimONHANTCSA
3BeHbsAMM (N0 2-3 CTyAeHTa) no pa3paboTaHHbIM MapwpyTHbiM KapTam. MNel2.
U3yuyeHnne nonspusaumm cBeTa. I[lpoBepka 3akoHa Manwca. WN13.Monapusauus
cBeTa nNpu OTpPaxXeHUM OT AudNeKTpuka. MWN3yueHne 3akoHa bpwctepa. MNl6
U3yueHne aucnepcum cBerta.
6. IIpoBeneHMe JIKCNEPUMEHTAJIBHBIX HMCCJIEI0OBAHMHN IO 3aJaHHOM MeETOJUKE
{paboTa B maibix rpynnax} (34.)[5,9,10,13] JlabopaTopHasa paboTa BbINONHAKNTCA
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3BeHbAMM (N0 2-3 CTyAeHTa) no pa3paboTaHHbiM MapuwpyTHbiM Kaptam. M18.
I3yueHue 3aKoHOB TennoBoro usnyvyeHus. OnpepeneHne noctosHHou CTefaHa-
bonbumaHa. W19.M3yuyeHne 3akoHoB doToddhekTa. OnpeaeneHne paboTbl BbIXOAa
poTtoanekTpoHoB. M20.l3yueHue cnekTpa aTtoma BogopoAa. OnpeseneHue
nocTtosHHbiX Pupbepra u lnaHka.

CamocrosiTesibHasi padorta (844.)
1. 3yueHHe TeOpeTHUYECKOr0 MaTepHasa {C 3JieMEHTAMHM JJIEKTPOHHOI0 00yUeHUs
U JUCTAHIMOHHBIX 00pa3oBaTeJlbHBIX TexHoJdorui} (84.)[2,8,9,10,12,13,17,18]
Pa6oTa C KOHCnekTamu nekuuin, yyebHUKamu u yuyebGHbIMMU nocobusmu.
2. IHoaroroBka K NMPaKTHYECKUM 3aHATHAM 71 JIa00paTOPHBIM
padoram(164.)[4,5,8,9,10,12,13,14,15,16,17,18] PaboTa <C KOHCNEKTOM feKuuil,
yuyebHbiMM  nmocobusMm no  peweHuw 3agauy. llogrotoBka oTyeTOoB  noO
nabopartopHbiM paboTam.
3. IloaroroBka K KOHTPOJIbLHbIM padoram(8u4.)[8,9,12,13,14,15,16,17] Pabota c
KOHCneKTamMu, yuyebHUKamn U yuyebHbiMM nocobusmu.
4. TIloaroroBKka K TEeCTHPOBAHHIO IO OTAEeJbHBIM TeMaM {C 3JeMeHTaMH
3JIEKTPOHHOr0 OOy4YeHHMs W JUCTAHUMOHHBIX O00pPa30BaTeJbHBIX TEXHOJOTHIi}
(84.)[2,8,9,10,12,15] PaboTa C KOHCNEKTOM neKuun, yuyebHuKamu U yuebHbMM
nocobusamu
5. Beinosanenue HHAMBUIYAJIBHOI'O JOMAaIlHero 3aJlaHUus
na3).(84.)[2,6,8,9,10,11,12,13,14,15,16,17,18] PaboTta C KOHCMEKTOM neKUUW,
yuyebHbiMM nocobusmu no peweHuw 3agau. loarotoBka otueta no WUA3
6. IloaroroBka K »3K3aMeHY {C JJeMEHTAMH 3JJEKTPOHHOI0 OO0y4YeHUs] H
AMCTAHIIMOHHBIX 00pa3oBaTeJbHbIX TexHoJoruii} (364.)[2,8,9,10,12,13,14,15,16,17]
PaboTa c KOHCnekTOM nekuui, yye6HuKamum n yuebHbiMM nocobusmu

5. IlepeyeHb Y4eOHO-METOAUYECKOI0 OO0eCHEeYEeHHUs] CAMOCTOSTEJbHON PadoThI
00y4arImnXxcs M0 JUCUMILJIMHE

Ina kaxporo obyuvawuerocs obecneyeH MHAUBUAYANbHLIA  HEOrpPaHUYEHHbIV
AOCTYN K 3NeKTPOHHOM WHhopMauuoHHO-ob6pa3oBaTenbHoii cpeae AnTlTY:

1. Kyctoe C.JI. Jlekumu no ¢m3uke. MexaHuka. MonekynsapHas ¢u3uka u
TepMoAMHamuka. YuebHoe nocobue no Kypcy (M3MKM AN CTYAEHTOB
WHXEHEePHO-TeXHUYECKUX CneunanbHOCTe OYHOM U OYHO - 3A04YHOM  (OpMbI
obyueHusa.- bapHayn: wu3g-so AnTlTY, 2010. -130 c.,llpamasa ccoinka:
http://elib.altstu.ru/eum/download/of/Kustov_lec_1.pdf

2. KyctoB C.JI. Jlekumm no (¢u3uKe. INEKTPUYECTBO W MarHeTU3M.
YuebHoe nocobue no Kypcy OM3MKM AN CTYAEHTOB OYHOW WU 3a04YHOU (OpMbl
obyueHusa.- bapHayn: wus3a-so AntlTY, 2013. -124 c., [lpsaMasa ccbnka:
http://elib.altstu.ru/eum/download/of/Kustov EM.pdf

3. NlabopaTopHbie paboThl no ¢gusmke. Yactb I. MexaHuka. MonekynsipHas
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pu3uka M TepMoAMHaMuKa. YuebHoe nocobue M MeToAMYECKME YKa3aHUA no
BbINONIHEHUI0 naGopaTopHbiX paboT Ans CTyAeHTOB O4YHOW (opMbl obyuveHus. /
Pa3zpaboTtanu u
coctasunu: Angpyxosa 0.B., lyposa H.M., XykoBckas T.M., Kupcta W0.b.,
KyctoB C.J1., Hayman J1.B., MaueBa I0.B., PomaHeHko B.B., CrapocTeHkoBa
H.A., YepHoix E.B. - bapHayn: U3p-Bo AntlTY. - 2019. - 46 c.
Mpsamas CCbiNKa:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPtl ump.pdf

4. JlabopaTtopHbie paboTtoi no ¢u3uke. Yactb II. DdnekTpuuecTBo WU
MarHetusm. YuebHoe nocobue U MeTOAMUYECKME YKa3aHUA MO BbIMOMHEHUI0
nabopatopHbix paboT Ans CTyaeHTOB BcCex @(opm obyuyeHus. / Paspabortanu wu
coctasunu: lypoea H. M., Kyctoe C. Jl., MaueBa 0. B., PomaHeHko B. B.,
YepHoix E. B. - bapHayn: U3a-Bo AnTlTY. - 2019. - 84 c. [lpsamMas cchinka:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt2 ump.pdf

5. JlabopatopHbie paboTbl no ¢u3smke. Yactb III. KonebaHus u BOSMHbI.
OnTuka, aToMHas W sAjepHasa (u3mka. YuebHoe nocobue U MeToaMueCKUe
yKa3aHua no BbiNONHeHWI nabopaTopHbix paboT AN CTYAEHTOB OYHOW (OPMbI
obyuenuns. / Paspabotanu u coctasunu: J1.H. AreiikoBa, A.B. Bekman, H.M.
l'yposa, C.Jl. KyctoB, B.B. PomaHeHko, E.B. YepHbix, B.Jl. Opnos, M.A.
F'ymupos - bapHayn: W3a-so AnTlTY. - 2019. - 78 c. [lpamas cchinka:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt3 ump.pdf

6. MaueBa 10.B., YepHoix E.B, Hayman J1.B., XykoBckas T.M. YuebHo-
MeToauMyeckoe nmnocobue nO BHINOMHEHMI0 PACYETHOrO0 3ajaHUA No (uU3mnke.
Yactp II. MarHetusMm. Konebanus u BonHbl. OnTuka. ATOMHas M sjepHas
Pu3uka: AnsA CTyaeHTOB Bcex (opMm obyuenHus. - bapHayn: N3a-BO
AnTlTY, 2020. - 181 C. lpamas CChinka:
http://elib.altstu.ru/eum/download/of/Paceva_FisPtIIMKVOAYaF rz mu.pdf

6. Ilepeyennb yueOHOI JUTEPATYpPHI
6.1. OcHoBHasA nuTepaTypa

7. CaBenbeB, W. B. Kypc obueii ¢u3uku / WN. B. CaBenbeB. - U3a. 4-
e, nepepab. - MockBa : Hayka, 1970. - Tom 1. MexaHuka, konebaHus u
BOMHbI, MonekynspHas ¢u3mka. - 505 c. : wn. - Pexum pgocTyna: no
noanucke. - URL: https://biblioclub.ru/index.php?page=book&id=477374
(nata obpawenua: 20.03.2023). - TeKCT : 3NEKTPOHHbIN.

8. CasenbeB, N. B. Kypc o6buwen ¢usuku / U. B. CaBenveB. - WN3p. 4-
e, nepepab. - Mockea : Hayka, 1970. - Tom 2. 3nekTpuyectBo. - 430 c.
un. - Pexum aocTtyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=494689 (aata obpaweHus:
20.03.2023). - TeKCT : 3NEKTPOHHbIN.

9. CasenbeB, WN. B. Kypc obuwen ¢usuku / U. B. CaBenbeB ; noA pea.
N. N. ExkoBckoro. - WU3a. 3-e, pon., nepepab. - Mockea : Hayka, 1970. -
Tom 3. OnTuka, aToMHas ¢u3nka, (U3MKa aTOMHOro fapa W SNEeMeHTapHbIX
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yactuy. - 527 c. : wun. - Pexum pgoctyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=483316 (aata obpaweHus:
20.03.2023). - TeKCT : 3MEKTPOHHbIN.

10. HukepoB, B. A. Ousuka: coBpeMeHHbi KypC : yuebHuk / B. A.
HukepoB. - 4-e usa. - MockBa : JlawkoB u K°, 2019. - 452 c. : un. -
Pexum AocTtyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=573262 (aata obpaweHus:
20.03.2023). - ISBN 978-5-394-03392-6. - TeKCT : 3MeKTPOHHbIA.

6.2. JlononHuTenbHaa nuTepaTypa

11. MuxeeB, B. A. Ousuka : yuyebHoe nocobue : [16+] / B. A.
Muxees, 0.

b. MuxeeBa, B. M. Onarun ; TIOMEHCKUA rOCyAapCTBEHHbIi YHUBEPCUTET. -
TiomeHb : TOMEHCKU/ TFOCyAapCTBeHHbIM yHuBepcuteT, 2013 - 419 c. : wn. -
Pexum paoctyna: no noanucke. - URL: https://biblioclub.ru/index.php?
page=book&id=567395 (aaTta obpawenus: 20.03.2023). - bubnuorp. B KH. -
ISBN 978-5-400-00812-2. - TeKCT : 3NEKTPOHHbIN.

12. Ky3sHeuos, C. U. Kypc nekuuin no ¢u3uke. dnekTpocTaTuka.
MocTosHHbIA TOK. IdnekTpoMarHeTusMm. KonebaHusa u BonHb: yye6Hoe nocobue /
C. W. Ky3Heuos, JI. WN. CemkuHa, K. W. Poro3umH ; MuHucTepcTBO
obpa3oBaHus
Poccurickon Oeaepauuu, HaumoHanbHb UCCneaoBaTenbCKUl TOMCKUI
rocyAapCTBeHHbn yHuBepcutet. - ToMmck : U3gaTenbctBo ToMckoro

nonuTexHuyeckoro yHusepcuterta, 2016 - 290 c. : wn., Tabn., cxem. -
Pexum AocTyna no noanucke. -
URL:https://biblioclub.ru/index.php?page=book&id=442116 (pata

obpauwenusa: 20.03.2023). - bubnuorp. B kH. -ISBN 978-5-4387-0562-8. -
TeKCT : 3MeKTPOHHbIN.

13. bapcykos, B. W. Ou3uka: BonHOBas U KBaHTOBas onTuka : yuyebHoe
nocobue / B. W. bapcykoB, 0. C. [AmutpueB ; TaMb60BCKU/ rOCyAapCTBEHHbIV

TexHuyeckun yHusepcutetr. - TamboB : TamBOBCKUMA  roCyAapCTBEHHbIN
TexHuyeckun yHusepcutet (TrTY), 2012. - 134 c. : rpad., cxeMm., un. -
Pexum aocTtyna: no noanucke. - URL:

https://biblioclub.ru/index.php?page=book&id=437071 (aata obpaweHus:
20.03.2023). - ISBN 978-5-8265-1122-0. - TeKCT : 3NEKTPOHHbIN.

14. CabbinmmHckun, A. B. O®u3mka B 3ajavax Y.2. InekTpocTaTuka,
MOCTOSIHHBIA  TOK, JneKkTpoMarHetusm : yuebHoe nocobue / A. B.
CabbinMHCKUM.
— benropoa : benropoAckuii roCcyaapCTBEHHbIi T@XHONOrMYyeCKUui
yHusepcuteT um. B.l. llyxosa, 3bC ACB, 2019 - 96 c. - TekcrT :
3NeKTPoHHbIn // UuppoBoin obpa3oBaTenbHuin pecypc IPR SMART : [canT]. -
URL: https://www.iprbookshop.ru/106207.html (pata obpaweHus:
20.03.2023).
— Pexum poctyna: Ans aBTOpU3Up. Monb3oBaTenen

15. CknsapoBa, E. A. CnpaBoOYHUK NO (uU3nMKe C NpuUMepaMn pelieHUs
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3agay. Yactb 1 : yuebHoe nocobue / E. A. Cknaposa, H. JI. TonmaueBa, C.

. KysHeuoB. — Tomck : TOMCKMN monuTexHWYeckui yHusepcuteT, 2017 - 221
c. - ISBN 978-5-4387-0742-4. - TekcT : 3neKTpoHHbn // Lundposon
obpa3oBaTenbHbii pecypc IPR SMART: [canT]. - URL:

https://www.iprbookshop.ru/83985.html (aata o6pawenus: 20.03.2023). -
Pexum poctyna: ans aBTopu3up. nonb3oBaTenei

16. [llenpakoB, H. E. Ou3smka: npumepbl peweHus TUNOBLIX 3ajau.
3ajaHua ana camoctoaTenbHon paboTthl : yuebHoe nocobue : [16+] / H. E.

llenpakoB ; POCTOBCKMW roCyAapCTBEHHbI  SKOHOMMUYECKUA  YHUBEPCUTET
(PUHX). - PocTtoB-Ha-JloHy : W3paTenbcko-nonurpaduueckuin komnnekc PIrIY
(PUHX), 2019 - 246 c. : wn., rpad. - Pexum jpocTyma: no noanucke. -
URL: https://biblioclub.ru/index.php?page=book&id=614997 (pata

obpawenus: 20.03.2023). - bubnuorp. B KH. - ISBN 978-5-7972-2637-6. -
TeKCT : 3NMeKTPOHHbIN.

7. Ilepedyenb pecypcoB HMH(OPMANUOHHO-TEJICKOMMYHHKAIIMOHHON  CeTH
«/HTepHEeT», HEOOXOAUMBIX IJISI 0CBOEHH S JUCHUILIUHBI

17. http://www.openet.edu.ru/
18. https://1bz.ru/metodist/iumk/physics/e-r.php

8. ®oHa OUEHOYHBIX MATEPHAJIOB /JIA MNPOBEACHUS TEKYLIero KOHTPOJS
YCIIEBAE€MOCTH M MPOMEKYTOYHOM ATTeCTALNH

CoaepxaHue npoMeXyTOYHOW aTTecTauuMu pacKpbiBaeTCcs B KOMNnekTte
KOHTPONUPYOWUX MaTepuanoB, npeAHa3HaUYeHHbIX AN MPOBEpPKU COOTBETCTBUSA
YPOBHSI NOATOTOBKM MO AucuunnuHe TtpeboBaHuam OI0C, kKoTopble XpPaHATCA Ha
Kaheape-pa3pabotuuke PlJ B neuatHom Bugae u B 3UOC.

9. Ilepeyenr  MHPOPMALMOHHBIX  TEXHOJOTHH,  HCHOJb3yeMbIX  IPH
OCylIeCTBJICHMH 00pa30BaTeJIbHOr0 Ipouecca Mo JUCHHUILIMHE, BKJIIOYas
nepeyeHb MNPOrPAMMHOrO olecne4yeHUs] M HMH(OPMANMOHHBIX CIPABOYHBIX
CUCTEM

Ans ycnewHoro OCBOEHUS AUCLUMMIIMHBI MCMONb3YNTCS Pecypchl 3MeKTPOHHOW MH(GOpPMaLMUOHHO-
o6pa3oBaTenbHOi cpedbl, oGpa3oBaTenbHble WHTEPHET-NopTanbl, rno6anbHas KoMnblTepHas
ceTb  WHTepHerT. B npouecce wM3yuyeHUs  AMCUMMNMHBI  NPOMCXOAUT  MHTEPaAKTUBHOE
B3auMogeiicTBue obyuawwerocs C npenojgaBaTeneM 4epe3 fWUHbIA KabUHeT CTyAeHTa.

Nern Hcnoab3yeMoe mporpaMMHoe odecrnedeHue
1 LibreOffice
2 Windows
3 AHTusupyc Kaspersky
Nemn I/ICHOJ'll)i}yeMble npocbeccnona.ﬂbm)le 0a3bl JAHHBIX U mul)opMauuormme
CIpaBO4YHbIC CHCTEMbI
1 HauuoHanbHas anekTpoHHas 6ubnuoTteka (H3B) — cBO6OAHBIN AOCTYN uuTaTenei
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Nenn Hcnonb3yembie npoeccuoHaJbHbIE 0a3bl JaHHBIX U HH(POPMAILIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

K ¢oHaaM poccuickux 6ubnuotek. CoAepxuMT  KOMneKUuuM  OUUPPOBAHHBIX
AOKYMEHTOB (KaK OTKpbITOro JA0CTyna, TaK MW OrpaHWYEHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHui, XxpaHaumxca B 6Gubnuotekax Poccum.
(http://H36.pd/)

10. Onucanue MaTepHaAJIbHO-TeXHUYECKOM 0a3bl, Heo0XoauMoON 1A
OCYyHIeCTBJIEHHSI 00PA30BATEJIbHOI0 MPOLECCA MO JUCIHUTIIMHE

HaumeHoBaHMe cielUAIbHBIX MOMEIICeHUI M OMEeIeHUH ISl CAMOCTOSITeJIbHOM padoThl

yye6Hble ayAMTOPUM ANs NpoBeAeHUs yuyeGHbIX 3aHATHIA

noMeweHns Ansi CaMoCTOSITENbHON paGOTbI

MaTepuanbHo-TexHUYeckoe obecneyeHue u OpraHu3auus
o6pa3oBaTenbHOro npouecca MO AUCUMNNIMHE AN WHBANMAOB W My C
OrpaHUUYEHHLIMW BO3MOXHOCTSIMM 3J0POBbSi OCYWECTBNS@TCA B COOTBETCTBUM C
«MonoxeHnem 06 o06yuyeHWM WHBANUAOB M NUL C OrPAHWMYEHHbIMM BO3MOXHOCTSMM
340POBbA».

17




