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1. IIACIIOPT PABOYEM ITPOI'PAMMBI YUYEBHOM JUCITUTTAHBI
OY /. 14 ®DUU3UKA

1.1. O6.1acTh IPUMEHEeHHUs1 MPOrPaMMbI

Pabouasi mporpamMma yuyeOHOW  JUCLIMIUIMHBI ~ SIBISE€TCS  YaCThiO OCHOBHOU
obpa3oBarte/ibHOM TporpaMMbl B cootBeTcTBUHM ¢ PI'OC  cpexmHero obiero ob6pa3oBaHUsS
(yrBepxkaenHoro ITprka3om MunuctepcTBa obpa3oBaHus U Hayku Poccutickoit ®ezepaiiyiu ot 2
arycra 2013 r. Ne 788) u mpepgHa3HaueHa [ijisi TIOJy4deHHs CpefiHero oOiero obpa3oBaHus
cTyfmeHTamu, oOyuaroumxcs Ha 0ase ocHOBHOro obujero o6pa3oBaHusi TIO npogeccuu
19.01.17Macmep npou3eo0cmea MOoA0UHOU NPOOyKYyUU

Pabouasi nmporpamMma yueOHOW JUCIMIIIMHBI pa3paboTaHa B cootBeTcTBUU ¢ D3-273
«006 obpa3zoBanuu B Poccutickoii Pesepaliyn», IpUka3oM MUHKCTePCTBa 00pa30BaHUs U HAYKU
P® or 2 aprycra 2013 r. Ne 788 «O6 ytBepxgenun PI'OC cpenHero (rosHOro) obirero
obpa3oBaHMsi», MMCbMa MUHHCTEPCTBO 0Opa3oBaHus M HaykKu Poccuiickort ®epepaiuu ot 17
maprta 2015 1. Ne 06-259 «O HampaBjieHuH [OpabOTaHHBIX PEKOMEH/AIM M0 OpraHU3al[uu
TI0JTyUeHHUs1 cpefiHero ob1jero obpa3oBaHus B TipeZiesiax OCBOeHHs1 00pa3oBaTe/bHbIX MPOrpaMm
cpezHero rpodeccroHaIbHOTO 00pa3oBaHus Ha Oa3e OCHOBHOTrO 001Iero o6pa3oBaHus C YIeTOM
TpeboBaHuii dezepanbHBIX T'OCY/JapCTBEHHBIX CTaHAApPTOB M T0JyyaeMol Tpodeccuu Wiu
CMeLMaIbHOCTH  CPeAHero MpogecCHOHANLHOTO 00pa30BaHMs», C MPUMEpPHOM IMpOrpaMMmoin
yueOHOU AUCIUILTHHBI «®Du3mnka», pekomeHgoBaHHOH PI'AY «DPUPO», npotokon Ne3 ot 21
nrosig 2015 roza

1.2. Ienu yyeOHOM JUCHUILTMHBI:

CojieprkaHue TiporpaMMbl «®DH3MKa» HarpaB/ieHO Ha JOCTH)KeHHe Crie[yHOLUX 1ieJieit:
* OCBOeHUe 3HaHUM O (yHJaMeHTaSbHBIX (PU3NUECKUX 3aKOHaX U TPUHIIUIAX, JIeXKaluX B
OCHOBe COBpeMeHHOW (r3uyecKkol KapTHHBI MHpa; Hanbosiee Ba)XKHBIX OTKPBITHSX B 00s1acTu
(GU3MKY, OKa3aBILKX OTpejefsitolliee BAUSHUE Ha pPa3BUTHE TEXHUKHW U TEXHOJIOTHH; MeTofax
HAY4YHOTO TI03HAHUSI TIPUPO/IBI;
* OBJIa/IEHWEe YMEHUSIMHM TIPOBOJUTb HAOMIO/E€HUs, T/IAaHUPOBATh W BBITO/IHATh KCTIEPUMEHTHI,
BBI/[BUTATh TUIIOTe3bl U CTPOUTH MOJe/H, TIPUMEHSITh T0JyueHHble 3HaHUSI 10 (GUu3MKe A7
00bsicHeHUs] pa3HOOOpa3HbIX (HU3UUYECKUX SIBJIEHMM W CBOKWCTB BEIIECTB; TMPAKTHUECKU
WCTIOMb30BaTh  (M3WYecKWe 3HAHUS; OIeHWBaTh [JOCTOBEPDHOCTb €CTeCTBEHHO-Hay4YHOM
MH(popMaLy;
* pa3BUTHe TI03HABaTe/IbHbIX WHTEPECOB, WHTE/UIEKTYalbHbIX U TBOPUYECKMX CIoCOOHOCTel B
nporiecce TpUOOpeTeHWs] 3HAaHWH M yMeHHWH 10 (GU3MKe C WCIO0Jb30BaHUEM Pa3/TUUHBIX
HMCTOYHUKOB MH(MOPMaI[MU U COBPeMeHHbIX MH(OPMAaI[MOHHBIX TeXHOJIOTH;
* BOCITUTAHHE YOEXJEHHOCTH B BO3MOXXHOCTU TO3HAHMSI 3aKOHOB TIPUPO/IbI, MCITO/Ib30BaHMS
JOCTIKeHUM (U3MKM Ha Omaro pasBUTHS 4YeslOBeUeCKOW LIMBWIM3ALMH; HeoOXOAMMOCTH
COTPYJHUUYECTBA B MpOLIeCCe COBMECTHOTO BBITIOJIHEHUS 3a/lau, YBaXKUTEJHLHOTO OTHOIIEHUs K
MHEHUIO OMIMOHeHTa TPU OOCYXJeHWH TpobieM eCTeCTBEeHHO-HAYYHOTO COZepKaHus;
TOTOBHOCTH K MOpabHO-3TUUECKOM OIleHKe HCII0/Ib30BaHMsl HAyUHBIX AOCTW)KEHHM, UyBCTBa
OTBETCTBEHHOCTH 3a 3all[UTy OKPY’Karolllel cpefibl;
* HCMO/Ib30BaHHE TIPUOOPETEHHbIX 3HAHWM W YMEHWH [/ pelleHUs MpPaKTHUeCKUuX 3ajau
TOBCE/IHEBHON O KM3HM, obecrieueHUs 0e30MacHOCTH COOCTBEHHOW JXKW3HH, PpalMOHA/ILHOTO
TIPUPO/IOTIO/IL30BaHUS M OXPAHbI OKPY»Karolllel cpe/ibl U BO3MOXXHOCTh TIPUMEeHEeHUs1 3HaHUH TIpU
pellieHUH 3ajiad, BO3HUKAIOIIIUX B MOC/eytolleli podeccuoHa/lbHON JesiTeTbHOCTH.



1.3. OO01mas XxapakTepUCTHKA YUeOHO#M AU CIHIITHHBI

B ocHoBe yueOHOU AucHUIIMHbI «DHU3MKa» JIEKUT yCTaHOBKA Ha (hOpMHpPOBAHUE Y
o0yuyaeMbIX cUCTeMbl 6a30BbIX TIOHSATUNA (PU3UKU U TPe/ICTaB/IeHUN 0 COBPeMeHHOM (u3nuecKou
KapTUHe MHpa, a TaKKe BHIPAaOOTKAa yMeHWH TIPUMeHSTb (U3NuUecKre 3HaHWS, KaK B
npoeCcCHOHaTLHOW JesiITeIbHOCTH, TaK U /IJIs1 PeLLeHUs] )KU3HEeHHbIX 3a/ay.

MHorue nono>xeHusi, pa3BrBaemMble (PU3MKOW, paCCMaTPUBAIOTCSI KAK OCHOBA CO3/,aHHUsI U
WCTI0/Tb30BaHuUsT MH()OPMALIMOHHBIX 1 KOMMYHHUKALIMOHHBIX TexHosorui (MKT) — ogHoro u3
Hanboree 3HAYMMBIX TEXHOJIOTUYECKUX JOCTI)KEHUI COBPEMEeHHOU 1IMBU/TM3AL|H.

®dusrKa JjaeT KU K NTOHMMaHHI0 MHOTOUMC/IEHHBIX SIBJI€HHH U MPOLIECCOB OKPYrKaro-
11ero Mupa (B eCTeCTBEHHO-HaYYHBIX 00J1aCTsIX, COLMOJIOTUH, SKOHOMHUKE, SI3bIKe, TUTepPaType u
Ip.). B ¢usuke dhopmMupyrOTCS MHOTHE BUJbI [IeSITeJTbHOCTH, KOTOPble UMEIOT MeTarpeIMeTHbIN
xapakrep. K HIUM B TiepByI0 oOuepe/ib OTHOCSTCS: MOJeIMpOBaHWe OOBEKTOB W TIPOLIECCOB,
NpUMeHeHWe  OCHOBHBIX  MeTO/IOB  TIO3HaHUs, CHUCTeMHO-UH(OPMAl[MOHHBIA  aHau3,
¢opMyIpOoBaHMe THIIOTe3, aHaIW3 W CHHTE3, CpaBHeHHWe, 0000ijeHre, cHCTeMaTH3als,
BbISIB/IEHWE TIPUUMHHO-CJIe/ICTBEHHBIX CBsi3eid, TOMCK aHa/IOroB, yrpaBjieHHe OO0beKTaMu U
nporjeccaMi. VIMEHHO 3Ta [UCLIMIUIMHA IO3BOJIsIeT I03HAKOMHUTh CTYZAEHTOB C HayuYHbIMHU
MeTOZ,aMH TI03HaHUsl, HAYUMTb WX OTJIMUATh TUTIOTE3y OT TEOPUU, TEOPHIO OT IKCTIepUMEeHTa.

®duspka WMeeT OueHb OOJbIIOE W BCEBO3PACTAIOIee UKCI0 MEXKAUCLUITMHAPHBIX
CBfi3eid, IpUUEM Ha YPOBHe KaK IMOHATUWMHOrO amrapaTta, Tak U MHCTpyMeHTapus. CkKasaHHOe
M03BO/IsIeT paccMaTpuBaTh (U3MKY KaK MeTaJUCLMIVIMHY, KOTOpas Ipe/oCTaB/seT MeX-
JUCLITUTMHAPHBIN $3bIK /IJ1s1 ONTMCAHUSI HAYyUHOW KapTUHBI MHUDA.

du3mKa sIB/sIETCS] CUCTeM000Opa3yrouM (HakTOpPOM [ijisi eCTeCTBEHHO-HAYUYHBIX YUeOHBIX
TIpeJIMeTOB, TIOCKOJIbKY (hr3rueckre 3aKOHBI JIe)KaT B OCHOBE COZIep)KaHUsi XMMUH, OUosoruy,
reorpauy, AacTPOHOMHMM U  CHelWanbHbIX  JUCLHMILVIMH  (TeXHUUYeckass  MeXaHHKa,
9/IEKTPOTeXHUKA, JMeKTPOHMKAa M [p.). YuebHasi pgucuuruivHa «®@usmka»  Co3/aeT
yHUBepCaibHY0 0a3y A u3yuyeHHsi 0oOIiernpodeCcCHOHANBHBIX W CTeLUaJbHbIX JUCLIATUINH,
3aK/ia/ibiBasi PyHAaMeHT [jisi TIOC/Ieytolero ooyueHus CTy/1eHTOB.

O6nazasi JOTMYeCKOW CTPOMHOCTBIO W OMUPAasiCh Ha JKCIepUMeHTasbHble (aKThl,
yuebHasi fucturiMHa «Pusuka» GopMHUpyeT y CTy/IeHTOB MOAJUHHO HayuHOe MUPOBO33peHHUe.
du3vKa sB/ISIeTCS] OCHOBOW YUeHHs O MaTepUaTbHOM MUpe U peliaeT Ipo0sieMbl 3TOro Mypa

CojepkaHuve y4yeOHOW JUCLIMIUIMHBI, peaiM3yeMoe TIpY TO/rOTOBKe 00yuaroImyxcs
nornpodeccusiM Y CHeLUaTbHOCTAM eCTeCTBeHHO-Hay4yHoro mpoduss mnpodecCcroHalIbHOTO
o0pa3oBaHusl, He UMeeT SIBHO BbIPa’KeHHOM MPOGMILHONM COCTaBJIsIFOIIEH, TaK Kak rpodeccud u
CIeLaIbHOCTH, OTHOCSIIMECS K 3ToMy Tpodumo oOyueHusi, He MMEIOT MpenMyIeCTBeHHON
CBSI3U C TeM WM UHBIM pa3zienoM ¢pusrku. OfHaKo B 3aBUCMMOCTH OT MO/y4YaeMor Npogeccuu
CIIO wm  crneguanbHocT  CIIO B pamMKax  eCTeCTBEHHO-HAayyHOro  OpOQuis
nipodeccroHanbHOr0 00pa30BaHUs TOBLIIEHHOE BHHUMaHWe MOXKeT ObITh Y/ieJieHO W3yUeHUR0
pasgena «MonekynspHas ~ ¢usuka. TepmoiguHamMuKa»,  OT[eNbHbIX TeM  pasfjena
«DJeKTPOJUHAMHKa» U 0COOEHHO TeM KOJIOTHUeCKOTO CO/IepyKaHUsl, TPUCYTCTBYOLMX TIOUTU B
KaX/IOM pasfiere.

TeopeTrueckre cBejieHUs 10 (GPU3MKe JJOTIO/HSFOTCS eMOHCTPALUsAMU U 1abopaTOPHBIMU
paboTamu.

1.4. Pe3ynbTaTrbl OCBOEHMS YU4eOHOW JUCHUILTHHBI:

- JINUHOCTHBIEe:

— UyBCTBO TOPJOCTH M yBa)K€HUS] K UCTOPUM U [OCTWKEHUSM OTeYeCTBEHHOM (PU3NUecKou
HayKd; (U3MUeCKU IpaMOTHOe TOBefleHHe B MpodecCHOHANbHOU /leATeIbHOCTH U OBITY TpU
obparrieHnu ¢ MpubopaMu U YCTPOUCTBaMH;



— TOTOBHOCTb K TIPO/IOJDKEHMIO 00pa30oBaHUWsS UM TIOBBIIEHHS] KBamM(pUKarud B W30paHHOMN
nipodeccCroHaNbHOMN [IesITeTbHOCTU U 00beKTUBHOe OCO3HaHHe PO (PH3UYeCKUX KOMIIEeTeHLU
B 3TOM;
— yMEHHe WUCIMO/b30BaTh [JOCTW)KEHUS COBPEMEHHOW (U3MYecKod HayKd U (U3NYECKUX
TeXHOJIOTUM /71 TIOBBILIIEHUs] COOCTBEHHOTO WHTE/IJIEKTYyabHOTO Pa3BUTHUsS B BbIOpaHHOM
rpodeCcCMOHA/IbLHOM IesiTeIbHOCTY;
— yMeHHe CaMOCTOSITeJIbHO [00bIBaTh HOBBIE [isi ce0si (hr3nuecKre 3HAHUS, UCTIONb3YS [JIst
3TOrO JOCTYITHbIE UICTOUHHMKU HUH(OPMaLIUK;
— yMeHHe BBbICTPanBaTh KOHCTPYKTHBHbIE B3aMMOOTHOIIEHHS B KOMaH/le 10 pelieHrr0 00X
3a/ay;
— yMeHHMe YIIpaB/IsiTh CBOeW M03HaBaTe/lbHOM [1esiTe/IbHOCThbI0, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O UHTE//IEKTYaTbHOTO Pa3BUTHS;

MeTarpejMeTHbIe:

— WCMO/Ib30BaHUe Pa3/IMYHbIX BU/OB [103HABaTebHOM JesITe/IbHOCTU [i/Isl pelleHUs (U3nYecKux
3a7lay, TIpUMeHeHHe OCHOBHBIX MeTOZOB TI03HaHWs (HaO/MOfeHNs, OMNHMCaHWs, W3MepeHwUs,
5KCIepUMeHTa) JI/1s1 U3yUueHUsl pa3/InuHbIX CTOPOH OKpY’Karollel [1eliCTBUTebHOCTH;

—  UCTO/Mb30BaHWE OCHOBHBIX HHTE/UIEKTya/lbHbIX  OIepaluil: TOCTaHOBKM  3ajauy,
dbopMynMpoBaHUsl TUIOTE3, aHa/lvM3a M CUHTe3a, CpaBHeHWs, 0000lleHUs, cUCcTeMaTHU3alvy,
BBISIB/IEHUS] TIPUUMHHO-C/IE/ICTBEHHBIX CBsi3el, MOKWCKA aHaJoros, ()OpMy/IMPOBaHHUS BBIBO/IOB
JUIsl ©3yUeHUsi pa3/IMuHbIX CTOPOH (pr3nueckux 0OBEKTOB, SIBJIEHWI U TMPOLIECCOB, C KOTOPHIMU
BO3HUKaeT HeO0OXOMMOCTh CTa/IKUBAaThCS B ITPOGeCCHOHATBHOM cdepe;
— yMeHHe TeHepHupOBaTh U/IeN 1 OTIpe/leJisiTh CPe/iCTBa, He0OXOoAUMbIe il X peanu3alivy;
— yMeHHe UCIO0/b30BaTh pas/MuHble UCTOUHMUKU /s MoJyuyeHus (pu3nueckord MHQpOpMaLuy,
OLIeHMBATh ee JI0CTOBEPHOCTh;
— yMeHHe aHa/IM3UpPOBaTh U MpeJ/ICTaB/IsATh MHPOPMALMIO B pa3/IMUHbIX BU/AX;
—  yMeHue TyO/JMYHO TIPE/ICTaB/ATh pe3y/abTaThl COOCTBEHHOTO UCC/eI0BaHUsl, BeCTU
JUCKYCCUM, [IOCTYIIHO W TapMOHUYHO couyeTasi cojiepkaHue M (OpMbl IpejCcTaB/sieMOi
vH(popMaLn

- TIpe]MeTHbIe:
— c(pOpMHPOBaHHOCTb MpE/CTaBJeHU O POAM U MecTe (U3UKU B COBPEMEHHOM HayuyHOU
KapThHe MUpa; TIOHWMaHWe (U3NUeCKOW CYITHOCTU HabsrofaeMbix BO BceneHHOW sIBNeHUWH,
poau ¢u3MKu B (OPMHPOBaHMHK Kpyro3opa M (PyHKLMOHa/JbHOW I'PaMOTHOCTHU 4YejlOBeKa [Jisi
pelleHysl IPaKTUYeCKUX 3a/ay;
— BJIaJleHHe OCHOBOIIO/IaratoIiMy (PU3NYeCKUMHU MOHATUSIMY, 3aKOHOMEPHOCTSMHU, 3aKOHAMU U
TeOpUsIMH; YBepeHHOe HCI0/b30BaHKe (PU3MUeCKO TepPMUHOIOTUH U CUMBOJIMKY;
—  BJ3JleHMe OCHOBHBbIMM METOJAMM HAyuyHOrO I103HaHWS, WCIOIb3yeMbIMU B (PU3HMKe:
HabmojeHreM, OIcaHreM, U3MepeHreM, SKCIIepUMEeHTOM;
— yMeHus oOpabaThiBaThb pe3y/bTaThl H3MepeHHM, 00Hapy)KWBaThb 3aBUCUMOCTb MeXIy
¢bu3MUeCKMU BeJTMUMHAMH, OOBSCHSTE TIOTyUeHHbIe Pe3y/IbTaThl U [ie/laTh BBIBO/BI;
— c(OpMHPOBaHHOCTb YMEHHUS pellaTth (Gr3nuecKre 3a/auu;
— c(hOpPMHDPOBAHHOCTh yYMEHHs TPHUMEHSITh I0Jy4YeHHble 3HaHWs AJis1 OOBSICHEHUS YCIOBHUA
NpoTeKaHusi (pU3NUeCKUX SIBJIEHUWM B MpUPOJe, Mpo(ecCHOHANbHON cdepe W [Jis MPUHATUS
MPaKTAYECKUX PelleHU B MOBCEAHEBHOU >KU3HUY;
— chopMHpPOBaHHOCTbL COOCTBEHHOU TIO3WIMM TI0 OTHOIIEHWIO K (U3UUecKOW WHbOpMaIuH,
T10/Ty4aeMOil U3 pa3HbIX NCTOYHUKOB.

Copiep>xaHre IIporpaMMbl HaripaB/ieHO Ha (POPMHUpPOBaHUE 3/1IEMEHTOB C/IeYIOIIUX KOMIIeTeHLM |

Kop, HaumeHoBaHue pe3y/ibTaTa 00yueHHUs

OK 1. [ToHUMaTb CYUIHOCTh Y COLMA/JIbHYH) 3HAUMMOCTh CBOeW Oyayiien
ripodeccuu, NMPOSIBJISATh K HEW yCTOMUMBBIN UHTepec.

OK 2.  OpraHu3oBbIBaTb COOCTBEHHYIO [IeSITeIbHOCTh UCXO/S U3 LIeJIU U CTIOCOO0B ee



JOCTHWXXEHMs, Orpeje/IeHHbIX PYKOBOAWUTE/IEM

OK 3. AnHanu3vpoBaTh pabouyr CUTYalUi0, OCYLeCTBJISITh TEKYL[HUH U UTOrOBOM
KOHTPOJTb. O1[eHKY U KOPPEKIIUI0 COOCTBEHHOM JIesITeTbHOCTH,

OK 4. OcyliecTBASITh MOMCK uH(MOpMaLuu, Heobxogumon Aias 3P heKTHBHOTO
BBITIOJTHEHUS PO()eCCUOHATBHBIX 3a/la4

OK 5. Wcnonp30BaTh  MH(GOPMAaLMOHHO-KOMMYHHKATHBHbBIE — TEXHOJIOTUH B

npodeCCUOHAIBHOM [IeATeIbHOCTH, HECTH OTBETCTBEHHOCTb 3a pe3yJbTaThl
CBOeM paboThI.

OK 6. Pabotatb B Ko/tekTHBe, 3(G¢eKTUBHO 00LaThCsi € KOJIeraMH,
PYKOBO/ICTBOM, K/IMeHTaMU
OK 7. Wcronp30BaTh BOMHCKYIO O00S3aHHOCTb, B TOM UHC/Ie C TPUMeHeHHeM

TOJTyYeHHbBIX TTPO(ecCUOHaTbHbIX 3HaHUH (/151 FOHOLLIei)

1.5. MecTo yue0HO# JUCHUIUIMHBI B yueOHOM Iu1aHe:  0011eo0pa3oBaTe/bHBIN LUK
YuebOHast AUCLMITMHA OTHOCHUTCS K TIPEIMETHOM 00J/1aCTH  eCTeCTBEHHbIE HAYKH

(¢punonoeus; uHocmpaHHbili A3bIK; 0bWeCmEeHHble HAyKu; Mamemamuka U UH(pOpMamukda;
ecmecmeeHHble HAyKu; u3uueckas Kyabmypd, 35KO/M02USl U ocHoebl be3onacHocmu
Jcu3HedesimenbHOCMb) U siBAsieTcs:  (obwjeli, no 6blOOpy u3 00s3amenbHbIX NpPeoMemHbIX
obnacmetl, donoaHUMeAbHOU) IUCLUTIIMHON 00111e06pa30BaTe/ILHOTO I[UK/IA.

1.6. KosmmuecTBO 4acoB Ha 0OCBOeHNE TPOTrPaMMbl y4eOHOH AMCLUIIIHHBI:

MaKCUMaJibHOM yueOHOM Harpy3ku obyuatorrerocsi 270 yaca, B TOM YKCJIe:
o0s13aTe/TbHOM ayJUTOPHOU yueOHOM Harpy3ku obyuatoirierocst 180 uaca (154 uaca Teopuu u
26 yacoB y1abopaTOpHBIX paboT)
CaMoCTOsATeTbHOM paboTe! obyuatorerocst 90 yacos.



2. CTPYKTYPA Y1 COJEPXAHWE YUYEBHOU JUCIIUITIMHBI
2.1. O6beM yueOHOM JUCIUIUTHHBI U BH/ABI y4eOHOUH padoThI

Bup yueoHo# paboThI O6%vem uacoe
Makcuma/ibHas yueOHasi Harpy3ska (Bcero) 270
OO0si3aTe/IbHAsI Ay JUTOPHAA yue0Hasa Harpy3kKa (Bcero) 180
B TOM UHCJIE:
naboparopHele paboThI 26

MPpakKTUUYeCKHE 3dHATHUSA -

KOHTPOJIbHBIE PabOThI -

CamMocTosTe/IbHasA padoTa od0yuaromerocs (Bcero) 90

B TOM 4UHMCJIe:

lImozoeas ammecmayusi 8 hopme 3K3ameHa




2.2. IIpumepHbili memamuyecKuli N1aH u codepxcarue yuedHoli oucyunauvvt PU3HKA

HaumeHoBaHuHe pa3jie/ioB CopepxaHue yueOHOro MaTepuasa, 1abopaTopHbie padoThbl M IPAKTHYECKHe O0BeM yacoB
U TeM 3aHATHA, CAMOCTOATE/ILHAasA PadoTa 00yJaromuxcsa
1 2 3 4 5
BCEr0 | ayAuT | cam
270 180 90
Beepenne 3 2 1
YMerb: - TPUBOAWTL TPUMEPbI M3YUEHHbIX B Kypce (DM3UKH OCHOBHOM IIKOJIBI

MO/ieJield, 3aKOHOB, THUIIOTe3, TeOPUH;

- IPUBO/JUTH TIpUMePbI (DU3NUeCKHUX UHBApUaHT;

- YCTaHAaB/IMBATh COOTHOLLIEHUSI MeXXJY (PU3NUeCKUMU BeJTMUMHAMU, BbIpaXKEeHHBIMU C
TIPUHSITHEM JJ0JIbHbIX U KPATHBIX €/IMHUL]

- ¥3/1araTb OCHOBHBIE TT0JIOKEHUSI COBDEMEHHOU HayYHOU KapTUHbI MUPa.

- IPUBOJUTh TIPUMEpPHI BJUSIHUSL OTKPBITUM B (PM3KKe Ha MPOrpecC B TEXHUKE U
TeXHOJIOTUY [TPOU3BO/CTBA.

- UCMI0/Ib30BaTh VIHTepHeT A1 norcka uHGopMaLuu

3HaTh: - peaMeT U3yueHUs PU3MKU;

- yeM OMpe/ie/IsiFoTCS TPaHuUL[bl IPUMEHUMOCTU (PU3UUeCKON TeOpUU;

- pOJib 3KCIepUMeHTa U TeOpUH B TIpoLiecce MO3HaHKWs IPUPO/IbI;

- OCHOBHbIe (hr3UUecKre BeJTMUUHBI;

- OCHOBHbIE 3/IeMeHTbI (PU3UUeCKOM KapTHHBI MUpa

Pu3uKa B NO3HAHUU Copep>kaHue yuye0HOro Marepuasa. 2
NPOCTPAHCTBA, BelleCTBA | Bo3HuMKHOBeHHe (PU3MKU KaK SKCIIepUMeHTa/lbHOW HayKu. HayuHbIi 5KCiepuMeHT U
U 110/151 ero ocobeHHocTH. MojenupoBaHue (u3Nueckux siBJeHWHA W TiporieccoB. HayuHas
rurnote3a. ®usnueckass Mozienb. HayuHasi Teopusi. basoBbie gu3snueckue BeMUMHBI:
JJIMHa, BpeMms, Macca. Pojib MaTemMaTuKy B GU3MKe.

OK2- OK3

CamocTosTeTbHasi paboTa 00ydJaroIuxcs 1 !
OCHOBHBI€ 3/1eMeHThI (PHU3UUeCKON KapTHUHBI MUpa




Pa3zgen 1 MexaHuKa

48

32

16

Tema 1.1. Kuaemaruka

YMeTb: - Haxo[uThb MyTh, MepeMellleHHe, CKOPOCTh AJisi BCeX BUJOB [IBHXKEHHS
(aHanmUTUUECKU WM rpaduuecky), yCTaHaB/IMBAThb 3aBUCUMOCTH CKOPOCTH Tejia OT
yrJjla HakjioHa rpaduka x(t), cTpouTh rpaduKu 3aBUCUMOCTH V(t), a(t), x(t), A Bcex
BU/IOB [IBW)KEHUS, HAXOAWUTh Tpadruecku M aHAJUTUUYECKH MeCTO U BpeMsi BCTpeuu
TeJl, HAXOJUTh XapaKTePUCTHKHU TeJl TIPY CBOOOJHOM TMajieHnH, KoJiebaHusX;

- pacKpbiBaTh (hM3UUECKUN CMBIC/T IPUHLUTIA OTHOCUTETbHOCTH JABW)KEHHUSI;

- yKasbIBaThb T'PaHULIbI U yCJOBUSI TIPUMEHeHHsl TIpe/ICTaB/eHtsl Tejla MaTepUaIbHOM
TOUKOI;

- BBIYMC/ATH [JA/JbHOCTh TIONETa Tesia, OpOIIeHHOro 107 YIJIOM K TOPU30HTY,
TOPU30HTAJTBHO, BBICOTY MOABEMA TeJia, OPOIIeHHOTO BEPTHUKABHO;

- pellaTh 3a/jaud Ha HaXOXK/JeHue JJIUH U TIPOMe)KYTKOB BpDeMeHH B PeJIITUBUCTCKOM
MeXaHUKe, Ha 3aKOH CJI0XKeHUsI CKOPOCTeH.

- IPOBO/IUTh CPaBHHUTE/IbHBIN aHaM3a PABHOMEPHOI'O ¥ paBHOIIePeMeHHOT 0
JIBDKEHUM;

- ipyobpeTaTrh OrmbiTa paboThI B rPYTIIe C BITIOJHEHHEM pa3/IMUHbIX COLIMATbHbIX
poJiel;

- pa3pabaTbiBaTh BO3MOXKHYIO CHCTEMY [JeMCTBUI U KOHCTPYKLIUM JIJIs
9KCIMepUMEeHTaIbHOT O OripeZie/ieHus1 KHHeMaTUUeCKUX Be/TUUKH.

3HaTh: - MOHATHS: MeXaHWYecKoe BWKeHHe, KUHeMaTHKa, Tel0 OTCYéTa, CUCTemMa
OTCuéTa, TpaeKTOpHWs,  paJuyC-BeKTOp, 3aKOH  [JBWKEHUs, paBHOMEepHOe
MpSIMOJIUHEMHOe ~ [IBWDKEHWe, paBHOYCKOPeHHOe  TIPSIMOJIMHEWHOe  /IBWXKeHUe,
paBHO3aMe/l/IeHHOe  TIPSIMOJIMHeHOe  /IBWKeHWe, Oa/l/TMCTHUeCKOe — JIBYDKEHMUE,
KosiebaTeslbHOE AIBWKEeHHe, TapMOHUYeCKHe KoebaHws;

- MOZle/ii: MaTeprasbHasi TOUKa;

- BeJIMUMHBI: TlepeMellleHre, MyThb, CKOPOCTh (CpefHsisi, MTHOBEHHasi, OTHOCUTeJIbHas),
yCKOpeHue,

TaHTeHL[Ma/bHOe YCKOpeHHe, HOpMasjbHOe YCKOpeHHe, yIrjaoBas CKOPOCTb, 4acTOTa
BpallleHus], [IeHTPOCTPEMUTE/IbHOE YCKOPEHHE;
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- 3aKOHBI: DPAaBHOMEDHOTO TMPSIMOJIMHEWHOTO  [BWKEHHs, pPaBHOYCKODPEHHOTO
TIPSIMOJTMHEMHOT'0  IBIKEHHs, CBOOOAHOTO TiafieHus, Oa/yTHCTHUeCKOTO JBIDKEHMS,
rapMOHUYECKHX KOojie0aHWMH, PeIITUBUCTCKUM 3aKOH CJIOXKEHHSI CKOPOCTeH, MOCTY/1aThl
OUHIIITeHa.

1.1.1.MexaHnueckKoe

Copep)xaHue y4eOHOro MaTepuaJia.

ABKeHHe. PaBHOMepHOe IloHaTHe MexaHuyeckoro [BwkeHus. MarepuanbHass Touka. Teno OTcuéra. 2
npsiMo/IMHeiHoe Tpaekropus. [1yTe. [lepemenenrie. CkopocTb. KoopAMHATHBIN U BEKTOPHBII CIIOCOOBI
ABHIKEHHE 3a/laHusl T0JIOKEeHHs1 MaTepUaIbHOM TOUKM B MPOCTPaHCTBE U BO BpeMeHU. IloHsTHe
pPaBHOMEpDHOIO  MPSIMOJIMHEHMHOro  JBWKeHUs. ['paduyeckoe  mpefcraBiieHue
PaBHOMEPHOTI'O MPSIMOJIMHENMHOT'O JIBM)KEHHE.
1.1.2. imkenne c PaBHOIepeMeHHOe IBUKeHMe.
MOCTOAHHBIM YCKOpPEeHHueM
[TageHve Ten B OTCYTCTBUM CU/I CONPOTHB/IeHUs Bo3ayxa. IlageHue Tten B 2
1.1.3.CBoGoaHOe mafeHue | go3nyxe. BO3HMKHOBeHMe Oa/lMMCTUKH. TpPaeKTOpPUs JBWKEHWs B TIOJIe TSDKECTH.
I'paduk OGammictrueckoro [BwkeHHUs. CKOPOCTb TpU Oa/iIMCTUYECKOM JBVKEHHH.
bannmuctrueckoe ABWKeHWe B aTMOC(epe.
Buzbl nepuoguueckoro ABwkeHUs. PaBHOMepHOe ABYKeHue 110 OKPY>KHOCTH U
1.1.4.PaBHOMepHOe ero XapakTepucTUKU. KoneGaTenbHoe —[IBUKeHME U €ro  XapaKTepMCTHKMU. 2
ABIDKEHHE I10 OKPY)XHOCTH | ["'apMoHHUeCKHe KoJyiebaHusI.
OK2-OK 6
KonTposbHas pabora Nel 2
CamocrosTeibHasA pabora 00ydJaromuxcs
UreHue [JOTIOJTHUTETBLHOM IUTepaTyphl 1o TeMe: «[IpumeHeHne 6anIMCTUUECKOTo
JIBIDKEHUS], BOSHUKHOBEHHE Oa/yTUCTUKI»
18 12

Tema 1.2. [IunamuKa

Ywmertn: - TPUBOAWUTH TIPUMEPBHI  OMBITOB, OOOCHOBLIBAIOIIWX, TIPUHLUIT
OTHOCUTEeNBHOCTU ['anusies, OMBITOB, MO3BOJISIFOLIMX MPOBEPUTH 3aKOH BCEMHPHOIO
TATOTEHMUS;

- UCTIOJTh3YsI TEOPETHUECKHE MOZIe/H, OOBSICHITh He3aBUCUMOCTh YCKOPEHHS OT MacCChI
TeJl IPY UX CBOOOJHOM MaJIeHNH;
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- yKasblBaTb YCJIOBMSI WM TpaHHULIbI IIPUMeHeHUs BTOPOro 3akoHa HbrOoTOHa, 3akoHa
I'yka;

- W3MepsTh YCKOpeHHe CBOOOJHOTO TMafieHus, KO3()GUIIMEeHT TPEHHs CKOJIbKEHWS,
JKeCTKOCTb IPY’KUHBI;

- pacKphIBaTh CMbIC/T (PM3MUeCKUX 3aKOHOB: HbloTOHa, ['yKa, BCEeMUPHOTO TATOTEHHS;

- BBIUMCJIATh YCKOPEHWe Tesa M0 3aJlaHHbIM CHUJaM, [elCTBYIOLMM Ha Teslo, U ero
Macce.

3HaTh: - TOHATHUSA: AUHAMHKA, UHEPIMa/lbHasi CUCTeMa OTCUéTa, CUla JeHCTBUs, Cula
MIPOTUBO/IENCTBYS, YIIPYroe BO3/|eliCTBUe, TPaBUTALIVS;

- (hu3nueckue BeJTMUMHBI: Macca, CUIa, CUia peakldy OTOpbl, CUa HaTsHKeHUs], Crujia
TPeHUsI, CU/a TPEeHHs TIOKOsI, CHJla TPEHUs CKOJIbKEeHHs], CH/Ia TPeHUs] KaueHusi, Chia
TSDKeCTH, BeC Tesla, Pe/sITUBUCTCKasi Macca;

- CBOMCTBA: HUHEPTHOCTb;

- TIPUHLIUIBI: UHEPLIUH, OTHOCUTeTbHOCTH ["anmiesi, CyTI ep TIO3UL[UN CUJT;

- (pusmueckue sB/IeHUS: ABMKeHUe TI0 MHePLIUU, Tleperpyska, HeBeCOMOCTb;

- 3aKOHBI: TIePBbIN, BTOPOM U TpeTuii 3aKoHbI HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUS,
3aKkoH ['yKa, 3aKOH TpeHHsI CKO/Ib)KeHUsI.

1.2.1.3akonb! HeloTOHA

1.2.2. Cuisbl B ipupo/je:

rpaBUTaliIOHHBbIE CHJ/IbI

1.2.3. Cuisbl B ipupo/je:
3/IEKTPOMarHMTHbIe CUJIBI

1.2.4. IIpumeHeHnue
3ak0HOB HbroTOHA

Copep>xaHue yuye0HOro Marepuasa.

[IpyHimn  vHepuuu. VHepuuasbHble — cucTteMbl  OTcuérta.  [IpuHIMN
oTHocuTenbHOCTM ['anmunes. IlepBbii 3akoH HbtoToHa. Cuna Kak — Mepa
B3auMogencTBusi Ten. VHepTHOCTb. Macca Ten. [IBwkeHWe Tesia TOJ [JeHCTBUEM
HeCKOJIbKMX cu/l. IIpuHIun cyrneprno3uiiuyd. Bropoii 3akoH HeroToHa. TpeTuii 3aKoH
HerotoHa.

['paBUTaliMOHHas cuia. 3aKOH BCeMUpPHOro taroteHus. Cuia TsbkecTu. Bec
TeJa.

Cuna ynpyroctu. Cwia TpeHMs. OJIeKTPOMarHWTHasi MpUpoOJa  CHUJL.
MexaHuyeckass MOZe/lb KpUcCTalia. 3aKOoH I'yka. 3aKOH TpeHUs CKOJ/IbKeHUs. TpeHue
KaueHusl.

WcTopusi oTKphITHSI 3aKOHOB HbIOTOHA, TpeHWe B Halllell )KU3HU, 3aKOH BCEMHUPHOTO
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TATOTeHUA

OK2- OK 6
JIaGopaTopHas pabora Nel ViccnenoBaHue [ABVDKEHWs Tela TIOZ JIeHCTBUEM 2
MOCTOSTHHOW CHJIbI
KonTposnbHasi padora Ne 2 «/IuHaMuKa» 2
CamocTosTe/ibHasA padora 00yyaronuxcs
UTeHue OMOJHUTE/ILHOU JIUTEpaTyphl 110 TeMe: «VICTOpUs OTKPBITHS 3aKOHOB
HeroToHa, TpeHure B Hallleld )KM3HH, 3aKOH BCEMUPHOTO TATOTEHUs»
«MexaHu3MbI B paboTe» ([Iokmazm)
Tema 1.3. 3aKOHbI | YMeTh: - TIpUBOJWTH IIPUMEpHLI OIIBITOB, II03BOJIAIOLIUX IIPOBEPUTH 3aKOH 15 10
COXpaHeHHs COXPaHeHUs UMILYJIbCa;
- YKasbIBaTh yCJIOBUSI U TPaHULIbI [IPUMEHEHUs 3aKOHa COXPaHeHUsl UMITy/bCa, 3aKOHa
COXpaHeHHsl MeXaHUUeCKOW SHepruy;
- BBIYUCJIATD CKOPOCTH TeJ1a, UCI0JIb3Y$ 3aKOH COXPaHeHHsI MeXaHUUeCKON SHepruy;
- OTMCHIBATh NIpeobpa3oBaHMsl SHEPrUU IIpY CBOOOIHOM TMaZleHUH TeJl, TP [IBI)KeHUN
TeJI C y46TOM TPeHUs
3HaTh: - TNOHATHSA: 3aMKHYTas CHCTeMa, MOJHas MeXaHWuecKas SHeprusi CUCTEMBI,
KOHCepBaTUBHAsl CHCTeMa, abCOIFOTHO HeYNPYTHid yjap, abCOJTFOTHO YTIpYTUi yAap.
- (u3ryecKue BeIUUMHBbI: MMIY/IbC CWIbl, WUMIY/JAbC Teja, IOTeHLManbHasg |
KWHeTHuecKasi SHepruu, paboTa, cpe/iHssi 1 MTHOBEHHAs! MOIL{HOCTb;
- IPUHLUI MUHKMMYMa MOTeHLMaIbHOW SHepruy;
- 3aKOHBI: COXpaHeHMWs WUMIIy/IbCa, W3MEHEHUs IIOJTHOW MeXaHWYeCKOU 3SHepruw,
COXpaHeHHUs1 TI0JIHOW MeXaHUUeCKOW SHEepPIUu.
Copepxanue y4ueOHOro MarepuaJia. 2
1.3.1. AIMnynabc. 3aKoH VmMityibC. 3aKOH COXpaHeHUs UMITyJIbCa U PeakKTUBHOe JBIKeHUe.
COXpaHeHMs UMITy/Ibca
1.3.2. PaboTa ¥ MOIIJHOCTH Pa6ota 1 MOIIHOCTb. 2
2
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1.3.3. IloTreHuabHasA M

HOTE‘HL{I/Ia]IbHaH M KMHETHYEeCKasd SHeprus

KHHeTHYeCKas JHeprus . 2
1.3.4.3aK0H COXpaHeHHS 3aKOH COXpaHEeHHs] MeXaHUUeCKOUM SHEPIUu.
— OK2- OK 6

JIaGopaTopHasa pabdora Ne2 CoxpaHeHHE MeXaHUUYECKOW HEepruu TpH JIBWKEHUU 2

Tesia TI07] IeMCTBUEeM CHJI TSDKECTH U YIIPYTOCTH

CamocTosTeTbHasi paboTa 00y4JaroIuxcs 5 5

[MoaroToBka cooOuieHU TO Teme «MCTOpUSI OTKPBITHSI 3aKOHOB COXPAHEHHSI»,

«IIpriMeHeHNEe PeaKTHBHOTO [IBIKEHUSI»

O630p COBpeMeHHBIX MEXaHU3MOB B TEXHOJIOTHUH
Paspen 2. Moneky/sipHas 42 28 14
¢u3uka. TepmognHaMHUKa

18 12 6

Tema 2.1 MosekyasapHo-
KHHeTHYecKasi Teopus
H/jiea/IbHOro rasa

YMerb: - 0OBSCHATH W3MeHeHWsl, TPOMCXO/sIIMe B BelecTBe TpPU (a30BbIX
repexojax, MPUBOAUTE TIPUMEPSHI TJIa3MEeHHOI'0 COCTOSIHUS BeleCTBa,

- peliaTh 3ajauyd C MCIOIb30BaHUEM (OPMYJ KOJIMYECTBA BeIleCcTBa, MOJISIPHOM
Macchl.

- BBIBOJUTBH OCHOBHOe ypaBHeHue MKT,

- BBIBOJUTb ypaBHeHUe KnaneripoHa-MeH[ieneeBa,

- n306pakaTh rpauyecku W30MPOLIeCChl B PA3/IMUHBIX KOOPAWHATHBIX OCSX,

- peliaTh 3a7ja4M Ha ra3oBble 3aKOHbI

- oTIpe/ieNIsiTh TlapameTphl BellleCTBa B ra3000pa3HOM COCTOSIHUM U TIPOUCXOJSIIUX
niporjeccos 1o rpadukam 3asucumoctu p (T),V (T), p (V).

- 3KCrepuMeHTasibHoe ucciefioBaTk 3aBucumoctu p (T), V (T), p (V).

- YKa3bIBaTb T'PaHULIbI 1] IPUMEHUMOCTU MOJIeNIN «H/jeabHbIM ra3» U 3akoHoB MKT
3HaTh: - MOHATUS: aTOM, MOJIEKY/Ibl OTHOCUTe/IbHasl Macca aToMa, MOJIb, KOJTUUeCTBa
BellleCTBa, CTALMOHAPHOE PAaBHOBECHOE COCTOsIHUE Tasa, MpoLecc, U30TepMa, U30X0pa,
r300apa;

3aKkoHbI: [lanbToHa, bolnsa-Mapuorra, 'eli-JIroccaka, [lapins;

-OCHOBHBbI€ TI0JI0’KEeHUS1 MOJIEKY/ISIPHOW TeOprY CTPOEHUS BellleCTBa;

- 0COOEHHOCTH CTPOEHUS BEI[eCTBA B TBEPZOM, KUIKOM M ra3000pa3HOM COCTOSHUM;
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¢bu3nueckre BeJIMUMHBI: TeMIlepaTypa, CpeJHssi KBaZipaTUUHas CKOPOCTb, JAaBJIeHHE
rasa,

- 3HaueHWe TIOCTOSHHbIX bBosbiiMaHa, JloumiMuATa, yHUBepCanibHOM Ta30BOM
[IOCTOSIHHOM,

- ypaBHeHUe MeHieneeBa- KiarnelipoHa;

-COOTHOIIIeHHe Mex1y 1iKanamu TemnepaTyp (Lenbcusi, KenbBuHa, @apeHreiita);

- MHUKPOCKOIWYeCcKHe TapaMeTphl, XapakTepu3ylollue ABMKeHWe MOJeKyJ: Macca,
MOJIeKY/Ibl, CKOPOCTb, UMITYJIbC, KHHETUUECKast SHeprus;

- MaKpOCKOMUUeCKHe TlTapaMeTphbl: Macca rasa, fiaBjieHue, 00bEéM, TemriepaTypa;

- CyTh pacrpejesieHrs MOJIeKy/ W/jeaqbHOro Tas3a 1o CKOPOCTSIM.

2.1.1.0cHOBHBIE
noyioxxenuss MKT.
BpoyHoBCKOe ABH)KeHHE

NpeanbHbIN ras.
2.1.2.0cHOBHOe ypaBHeHHEe
MKT wupjeanbHOro rasa
2.1.3. Temnieparypa

2.1.4. YpaBHeHue
COCTOSIHHUSA H/Iea/IbHOr0
ra3a. I'a3oBbie 3aKOHBI

CopepxaHue y4eOHOro MaTepuaJia.

Wctopusi aromuueckux ydeHud. Mogzenb MarepuanbHOro Tesa. Mosekyna.
AtoM. Monbe. MonspHasg wmacca. IloctosnHas Asoragpo. Bugpl arperartHbix
COCTOSIHUM.

OOBsicHeHHe arperaTHbIX COCTOSIHMM BeljeCTBA Ha OCHOBE aTOMHO-
MOJIEKY/ISIPHBIX TIpeficTaBieHud. Mogenb uzeansHoro rasa. CBsa3b MeXIy JaBlieHreM
Y CpeJjHeu KMHeTUUeCKOU SHepruel MoJiekys rasa. OcHoBHoe ypaBHeHne MKT.
AbcomoTHast TeMriepaTypa Kak Mepa CpeiHel KWHeTHUeCKOW SHepPrUy YaCTHII.

YpaBHenne MeHgeneeBa-KnaneiipoHa. V3otepmuueckuii, m300apHbIM, HW30XOPHBINA
TIPOLIeCChI.
OK1-OK 6

JIaGopaTopHas pab6orta Ne 3 V3yueHne 0fHOTO U3 U30IPOI[ECCOB

KonTtposbHas padora Ne 3 «MKT ujeanbHoro raza»

CamocTrosTe/IlbHasA padoTa 00yJaroIMXcst
PerieHue 3a/1au Ha ra3oBble 3aKOHBI, TIOATOTOBKA CooO0IeHuid: «Ilnasma», «Vctopus
aTOMMUYECKUX YUeHUN»
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Tema 2.2. B3aumMuble
npeBpalleHus XXUAKocTen
¥ rasoB

YMeTb: - OonuMChIBaTh MPOLIECC CKMPKEHUS ra3a P ero U30TepMUYECKOM CKaTHH;

- OMMCBHIBATH SIBJIEHUS] CMAuMBaHUs U KaluISIPHOCTH;

- OmnMChIBaTh TpeoOpa3oBaHMs SHEPrHM TPU TIpoLieccax MCIapeHus, KHUIeHWs,
KOH/IeHCaLl1y;

- peluaTh 3aZiauv Ha (OPMYJIbl BIAXKHOCTH BO3/lyXa, BBICOThI MOAHATHUS >KUIKOCTH 10
Kaluuispam.

- U3MepATh BIAKXHOCTU BO3ZyXa.

- PaCCUUTBHIBATh KOJMYECTBA TEIIOTHI, HEOOXOAMMOTO /IJIsi OCYILeCTB/IEHUS MpoLiecca
repexo/ia BelllecTBa U3 OFHOr0 arperaTHOro COCTOSIHUS B JIpyroe.

- IPUBOJUTH TIPUMEPHI KalW/UISPHBIX SIBJIEHUH B OBITY, TIPUPO/Ie, TEXHUKE.

3HaTh: - MOHATHSA: (Ha30BbIM Nepexo/l, KpUTHUecKast TemriepaTypa, nap, HaChIlL|eHHbIH
rnap, ZiaB/ieHre HacbIL|eHHOr O 1lapa, TOBepXHOCTHAs SHeprus,

- (u3MUeCKyr0 CyTb TPOLIECCOB U sIBJieHWM: mapooOpa3oBaHusi ( WCHAapeHUs] U
KUIEeHKs), KOH/IeHCalluH, IOBePXHOCTHOTO HAaTS)KeHUs, CMauMBaHusl, Kalu/ISipHOCTHY;
- orpe/ie/ieHre OTHOCUTE/bHOM BI&XHOCTU BO3/yXa;

- TeMIlepaTypy KWIeHus1 BOJbl IPY HOPMa/IbHOM [laB/IeHUH.

OK2-OK 6

JlaGopaTopHass pa6ora Ne 4 «OlleHKa INMPU TIOMOIM HEOOXOJUMBIX H3MepeHHM
Macchl BO3/lyXa B KJIACCHOM KOMHaTe»

CamocTosTe/TbHasi padoTa 00y4yaroIUXCsA
YreHue [JOTIOJTHUTETBHOM JTUTEPATYPHI 10 TeMe: «KumieHre KUIKOCTH, UCTI0/Tb30BaHUEe
KaT//ISIPHBIX SIBJIEHHUH»

Tema 2.3. TBéppoe Teno

Ymerb: - 00bsicHATH Ha ocHOBe MKT cBo¥icTBa KpUCTaIIOB, siBjieHre AedopMariiy;
- onpefienATh BUJ, fedopmaliny;
- pellaTh 3a/jaur Ha KO3(QQULIMEHT JTMHEeHHOro paclIpeHys, Ha 3aKoH ['yka;

- IPUMeHsTh (hr3nUecKue MOHATHS U 3aKOHbI B yueOHOM MaTepuare
npoecCOHAIbLHOIO XapaKTepa;
- UCT10/1b30BaTh VIHTepHeT A1s rovcka uHbopMaLuy o pa3paboTKax v PUMeHeHUsIX
COBpPEMEHHbBIX TBeP/IbIX U aMOp(HbIX MaTepHasioB
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3HaTh: - TIOHATUS: KPUCTa//TMUeCKasl pelléTKa, y3e/l KPUCTa/UInuecKOW pelléTKH,
nosimMopdu3M, MOHOKPHCTA/I/, TTOJIMKPUCTA/I/l, aHHU30TPONHs, aMop(dHbIe Tea,
KOMITO3UTHI;

- (hv3UUeCKyI0 BeJTMUMHY-HaIpsOKeHNe;

- 3aK0H ['yka, pusnueckuii cMbics Mogy/isi FOHra;

- CyTh KaXX/I0T0 BUAA AedopMaliuii: YIIpyrou, MiacTUuyecKou;

- (pU3MUeCKyI0 CyTh XapaKTepUCTHK: TIpe/ie/T YIIPYTOCTH, Tpefies IPOUYHOCTH;

- 0COOEeHHOCTH CTPOEHHSI W CBOMCTBA KPHUCTA/UIMUECKHX, aMOpP(HBIX Ten |
KOMITIO3HUTOB;

- (hopMyJIBI 17151 BBIUMC/IEHUsI [JTUHBI M 00bEMa Testa Tipu 000 Temrieparype.

2.3.1. TBeppgoe Teno

CopepxaHue y4eOHOro MaTepuaJia.

Mogens cTpoeHMsi TBepAbIX Tel. MexaHUuecKue CBOMCTBA TBepAbIX TeJl.
Kpucrannmueckue v amopdHble BelljecTBa. JKHUJKUe KpUCTa/UIbL.

OK2- OK 5

JIaﬁopaTopHaﬂ pa60Ta Ne 5 «Ol‘lpE,I[EJIGHHE y,qenBHOﬁ TeIJIOeMKOCTU TBep0ro
Te/aa»

CamocrosiTennbHass pabora oOyuaromuxcs
- pelleHue 3a/ja4 Ha 3aKoH ['yka
- IOATOTOBKA Co00IleHHH 110 TeMe: «Pu3MKa TBEPZJOro Tesia»

Tema 2.4. OCHOBBI
TepMO/JMHAMUKH

YMeTb: - NpyUMeHSITh NIepBbIi 3aKOH TEPMOAMHAMUKHU K U30MpoLieccam U K
a/inabaTHOMY TPOLECCY, OOBSCHATh YCTPOKWCTBO W MPUHLIUIT pabOThI TEIJIOBOTO
[IBUraTe/isi, IpUBOJUTD NPUMEpPHI OMBITOB, TO3BOJISIFOIUX NTPOBEPUTH EePBBIN 3aKOH
TepMO/JUHAMUKU, UCII0JIb3YS TEOPEeTHUeCKHe Moienn: 1. HeoOX0IUMOCTh
Terionepesauu Jijisl OCyLeCTB/IeHUsI U30TepMUYECKOro TpolLiecca, 2. HarpeBaHue rasa
TIpY OBICTPOM C)KaTHUM U OXJIXK/IE€HUM Ta3a MPH ero paciivipeHny, 3. TOBBIIIIEHU!
JlaB/ieHUs rasa Ipy ero HarpeBaHUM B 3aKPbITOM COCY/le; PACKPbIBaTh (M3UUYECKUI
CMBICJ/I 3aKOHOB TePMOJVHAMUKU; BBIYMC/ISAT YCTAHOBUBILYIOCS TeMIIepaTypy,
HCTI0JTb3YS1 ypaBHEHHe TeryioBoro OamaHca, KIT/I TeroBoro ABuraresis, peiaTh
3a/lauM C UCTIOb30BaHKeM (hOpMyJT IepBOro 3aKOHa TeEPMOJUHAMHKH, PabOThI ra3a B
r300apHOM rpouiecce, KIT]I TerioBbIX JBUTATe e, paCCUMTBIBATh HW3MEHEHUS

12
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BHYTpeHHel 3Hepruu Tesi, paboThl U MepelaHHOTO KOJIMYeCTBa TeTIOThI C
WCII0/Ib30BaHWeM I1epBOro 3aKOHa TePMOJAUHAMUKU.

- YMeTb BeCTU JUAJIOT, BbICYLIUBATh MHEHKE OIMOHEHTAa, YU4aCTBOBAaTh B JUCKYCCHH,
OTKPBITO BBbIPa)KaTh ¥ OTCTaUBaTh CBOIO TOUKY 3PEHWS.

3HaTh: -NIpeMeT U3yUeHUs] TePMOJUHAMUKY;

- TOHSTHUS: BHYTPEHHsIsI SHEPTUsl Teja, CTeleHb CBOOO/bI, YUC/IO CTereHel CBOOO/pbI,
TEIUIOU30/IMPOBaHHasl ~ CUCTEMa, 3aMKHYTBIM LMK/, TIPOLIeCChI:  afiiabaTHBIM,
HeoOpaTUMBIH; - hU3NUeCKre BeJIMUUHBL: KOTMUeCcTBO TerioThl, KI1/;

- IepBbIM ¥ BTOPOM 3aKOHbI TEPMOIMHAMUKH;

- QopMmynbl: AAsS BHYTPEHHEM SHEPruM WjeajlbHOTO rasa, paboThl rasa TIpU
pacLIMpeHry U CKaTuM, Tipu usorporeccax, KI1/ TeryioBoro gsuraress;
-3K0JIOThYecKue TIpob/ieMbl, CBsi3aHHBIE ¢ pabOTO TeTIOBBIX JBUTATeel

CopepxaHue y4eOHOro MaTepuaJia.

2.4.1. JHepreTuuecKue IIpesmMet usyuyeHus TepMoAvHaMUKU. BHYTpeHHAA sHeprus WaeaabHOro rasa. 2
BE&/THYHHbBI Vi3smeHeHue BHyTpeHHel sHepruu. PaboTa rasa B n3omporjeccax.
TepMOJHHAMHUKH
2.4.2 IlepBbIi 3aK0H TlepBblif 3aKOH TepMOMHAMKKM. AjMabaTHbIA TIpoLiecc. 2
TepMOJHMHAMHUKH

BTopoii 3aK0H TepMOojHaMUKK1 2
2.4.3. Bropoii 3aK0H
TepMOJMHAMMKH.
2.4.4.TenyioBele TeruioBble gsurarenu. KII/ terioBoro asuraress. Liukna KapHo. TerioBble 2
ABHIaTe/H JiBATaTe/IM U OXpaHa OKpY’Karollen Cpefpl.

OK2-OK 6

CamocrosTebHas pabora 4

Pertenue 3asjau Ha HaxoxzaeHue KII/J

[TogroTroBka f0K/1a10B 10 TeMe «VICTOpHst OTKPBITUS TeIJIOBBIX JBUTraTesen»
Pa3pen 3. DnekTpoanHaMuka

P 48 32 16

Tema 3.1. JsiekTpocTaTuKa | YMeTh: - IPUBOJUTH NIPHUMEPHI OIBITOB, 000CHOBBIBAIOIIMX HAayUHbIe Ipe/CTaBIeHUS 12 8 4
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U 3aKOHBI: CYLI[eCTBOBAHUS JBYX BU/IOB 3JIEKTPUUECKUX 3apsi/iOB, 3aKoH KyJ/ioHa;

- PacKphIBaTh CMBICT (U3MYECKUX 3aKOHOB U TIPHHIIUIIOB: CYTIEPIIO3WIIMH, 3aKOHOB
COXpaHeHUs 3JIeKTPHUUeCKoro 3apsiza, KynoHa;

- COTIOCTABJISITh SHEPTHIO CBSA3H /IEKTPOHA C aTOMOM TPOBO/HUKA, TIOJTYTIPOBOIHUKA U
JIM3JIEKTPUKA,;

- TIPUBOJAUTD TIPUMEPBI UCTI0/Ib30BAHKS SHEPIUH 3JIEKTPOCTaTUUECKOTO TTOJIS;

- BBIYMCJISATE CHTy B3aUMO/IEUCTBHUSI MEXKAY NBYMSI TOUEUHBIMU HETIO/IBH)KHBIMU
3apsijaMU B BaKyyMe; CHTY, IeWCTBYIOIYIO Ha JIEKTPUUECKHI 3apsifi B
3/IEKTPUYECKOM TI0J1e; HalpPsDKEHHOCTD 3/IEKTPUYECKOTO TI0JIsT, CO3/JaHHOT0
HECKOJIbKMMU TOUEUYHBIMU 3apsiJaMHU, UCTTIO/Ib3Ysl TIPUHLIUIT CYTeprio3uliuu; paboTy mo
TIepeMEIIIEHUIO 3/IEKTPUUECKOTO0 3apsiia MeX/Y ABYMsI TOUKAMH B 3JIEKTPUUECKOM
T0Jie, HAaMPsDKEHHOCTH OHOPOZAHOTO 3JIEKTPUUECKOTO TI0JIST 110 U3BECTHOW Pa3HOCTH
TIOTEHIIMA/IOB MEX/Y TOUKaMH, OTCTOSIIIIUMHU JIPYT OT Apyra Ha U3BeCTHOM
PacCTOSIHUM, 3apsifi ¥ SHEPIHI0 KOH/IEHCAaTOpa 10 M3BECTHOM 3/1eKTPOEMKOCTH U
HarpspKeHUIo Ha ero 00KaKax

3HaTh: - TIOHSATHS: IEKTPOCTATUYECKOe B3aWMOJEHCTBHE, JIMHUKM HAIpsHKEHHOCTH
9/IEKTPOCTATUUECKOTO TIOJIs; SKBUIOTEHIMA/TbHAsT TIOBEPXHOCTb, OTHOCHTE/bHAs
[M3/IEKTPUUECKast TIPOHULIAEMOCTh CPE/IbI;

- (u3MUecKre BEIMUMHBI: 3JIEKTPUUYECKUN 3apsi[i, HAarpsDKEHHOCTh; TMOTEHIMaIl,
MOTeHI[MaibHasi SHEepPrusi, Pa3sHOCTb TOTEHIMAIOB, 37€KTPOEMKOCTb YeAUHEHHOTO
TIPOBO/IHMKA, 3JIEKTPOEMKOCTb KOH/IEHCaTopa;

- 3aKOHBI: COXPaHEeHHe IeKTPHUYeCKOoro 3apsija, 3akoH KyoHa;

- IPUHLIMITBI: CYTIEPIIO3ULIMH IeKTPOCTaTUUECKUX T10J1el, KBAHTOBAaHKeE 3apsi/ia;
paboThl CHJIBI 3JIEKTPOCTATUUECKOTO TIOJIs, IHEPTUU 3JIEKTPOCTATUUECKOro TI0JIs,
00BEMHOM MIOTHOCTH SHEPTHY;

- CTPOeHHe TIPOBOJJHUKOB, TU3IEKTPHUKOB, MOTYTIPOBOAHUKOB.

3.1.1.3n1eKTpruecKui
3apsa. 3akoH Kysiona.
3.1.2. JneKTpHUYecKoe
nosie. HanpsoKeHHOCTD U

Cojiep)xaHue y4ye0HOro MaTepuasa.

3apsil- WCTOYHMUK 3/IeKTPOMAarHUTHOro 1oJsiss. KBaHTOBaHuMe  3apsija.
OnekTpusaLyd Tesl. 3aKOH COXpaHeHus 3apsAja. 3akoH KysioHa.

CuioBasi XapakTepUCTHKA 3JIeKTPUYECKOro I10/s. JIMHWKU HalpsyKEHHOCTU
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MoTeHIHaJI

3.1.3. D/reKTpHUecKoe
1oJie B BeljecTBe

3.1.4. D/1eKTPOeMKOCTb.
KonpeHcaTopsbl.

3/IeKTPOCTAaTHUYeCKOro mossi. [IpUHIMI CyTIeprio3uliiyd 371eKTPOCTaTUUeCKUX TIOJei.
OneKTprUyeckoe Tiojie AUMOJS. ODJIeKTPOCTaTUUecKoe Toje 3apshkeHHOW cdepsbl.
AHanorusi ABWKEHHs YaCTULl B 3/IEKTPOCTaTUUECKOM U TPaBUTAI[MOHHOM TIOJISIX.
[ToTteHuyanbHast sHeprus. [loTeHMan 3/1eKTPOCTaTUUECKOTO TOJISI.

CBoOo/iHbIE U CBsI3aHHBIE 3apsifibl. [IPOBOJHUKH, AWUIIEKTPUKU, ITOTYTPOBOAHUKH.
[vsneKTpuKyd B 37eKTpocTaThueckoMm moje. OTHOCUTeNMbHasi AU3JIeKTpuueckKas
TIPOHUI[AeMOCTh Cpe/ibl. [IPOBOIHHUKU B 3/IEKTPOCTAaTHUYECKOM TI0Jie. DJIeKTpoCTaTHye-
cKasi MHAYKUus. PacripesiesieHre 3apsiZioB 10 MOBEPXHOCTU MPOBOJHUKA.

OJIeKTPOEMKOCTb. KoHZileHCcaTop. DHeprus 3/1eKTPUYeCcKoro moJis.
OK2-OK 6

CamocrosATe/IbHasA paboTa 00ydJaroIUXCst
Pemenuie 3a/1au Ha 3akoH KyrioHa, HanpsbKeHHOCTh 3/1IeKTPUUeCKOTo T0JIst

Tema 3.2. IlocToAHHBINI
3/IEKTPUYECKUH TOK

YMeTtb: - peluaTh 33/lauu Ha 3aKOH OMa, 3aKOH 3JIeKTpOJIn3a;

- INPOU3BOJUTH PACUéThbl IIEKTPUYECKUX Lierer C NpuMeHeHWeM 3akoHa Owma s
yyacTKa Liend UM TIOJHOM Lenu U 3aKOHOMEpPHOCTeld I10C/efloBaTe/IbHOIO U
Trapasuie/IbHOr0 COeIMHEeHNs TPOBOJHUKOB;

-cobupatk 3/1eKTpUYecKue Ler;

- usMmepate J/1C v BHYTpeHHee coeZiJUHeHre UCTOUHUKA TOKa

- 0OBSICHATD Ha MpUMepe 3JIeKTPUYeCKOH 1ieru ¢ JByMst ucTouHMKaMu Toka (3/]C), B
KaKOM CJTyyae MCTOUHMK 3/IeKTPUUeCKOW SHeprur paboTaeT B peXXrMe reHepaTopa, a B
KakOM — B pe)KuMe T1oTpebuTe/is.

- OIpefiesiATh TeMIlepaTypy HUTH HaKa/MBaHUS.

- UCIo/b30BaTh VIHTepHeT /151 morcKa WH(OPMAaLMHY O MepCcreKTUBax pa3BUTHS
TI0JIyTIPOBO/JHUKOBOU TeXHUKHU.

3HaTb: - TOHATUA: CTOPOHHMe cuibl U S[C, MOLIHOCTb 3/€KTPUYECKOro TOKa,
3JIEKTPOJIN3;

- 3aKoHbl: OMa 1 yyacTKa LienH, /151 IOHOU Leny, [Ixoyns-JleHua, 31eKTpon3a;

- [IpaKTUYeCKoe IpYMeHeHUe: 3/IeKTPO/IU3 B MeTa/UTypPrUU U rajlbBaHOTEXHUKe

15

10

3.2.1. DneKTpUUecKui

CopepxaHde y4eOHOro MaTepuaJia.
Cuna Toka. [1J10THOCTh TOKa. Y CJIOBUS CYIIIeCTBOBAHHUsI 3JIEKTPUYECKOTO TOKa.
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TOK. 3akoH Oma 15t
yJacTKa 1enu

3.2.2. PaboTa ¥ MOIIIHOCTH
3/IEKTPUYECKOro TOKa
3.2.3. 3/]IC. 3akoH Oma
JUIS TIO/THOM Ijernu

CoripoTyBiieHKe. yze/lbHOe CONpPOTHB/IeHre. 3aKoH OMa /1J1s1 y4yacTKa Liellu.
PaboTa, MOIITHOCTB, TETJIOBOE AeHCTBYE TIOCTOSTHHOTO TOKa.
Ncrounuk Hanpsbkenus. 3AC. 3akoH Oma pans nonHod — IlocnepoBaTesnibHOE U

TrapasjieJibHOe COoeJJHeHUe.
OK2-OK 6

JIabopaTropHas pa6ora Ne 6 13yueHne CMeIIaHHOTO COeAMHEeHNsI TIPOBO/IHUKOB.

JlabopatopHasa  pabGora Ne 7 W3mepenne O/IC U BHYTpPEHHEro COeJUHEHUS
VCTOYHHUKA TOKA.

KonTposbHasi padora Ne 4

CamocTosTe/TbHasi paboTa 00y4JaroIuxcs
Perienue 3azau.
[MoaroroBka coobiieHu 1o Teme: «IIprMeHeHHe CBePXIPOBOJUMOCTH»

2 KypcC

Tema 3.3. MaraurHoe
moJie.

YMeTrb: - pelath 3ajauM: C IIpYMeHeHHeM (OpMyJl MarHUTHOW WHAYKLWW, CHUJIbI
Awmmnepa, cunsl JlopeHia,
- YMETb 3KCIepUMEHTA/IbHO OIpe/ie/siTh HarpaBieHne UHAYKLWN MTOCTOSTHHOTO
MarHuTHOTO TI0JIA ;
- OOBSICHATE TIPUHLUIT JeMCTBHUS Macc-crieKTporpada, yckopuTesieli 3apsokKeHHbIX
YaCTuLj;
- OOBSICHATD POJIb MAarHUTHOTO 1107151 3eMJ/TA B )KU3HU PACTeHUM, )KUBOTHBIX, UesIoBeKa.
3HaTh: TIOHSITUSI: MarHUTHas WHAYKLHWS, MarHUTHas TIPOHHUI[@eMOCTb, JIMHUU
MarHMTHOW UHYKL[MM, MarHUTHOe T0J1e, cr/a JlopeHiia, 3aKkoH AMIiepa;

- TPOMKOT'OBOPUTE/Ib;

- 37IeKTPOM3MepHUTebHbIE PHOODHI;
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- IIPUHLMUIT ,ZLE‘I‘/’ICTBI/IH JJIEKTPOABUI'aTeJIsA;

3.3.1. MaruuTHoOe 1oJ1e
3.3.2. 3akoH Amniepa
3.3.3. Cuia JIopennja

CopepxaHde y4eOHOro MaTepuaJia.
B3aumogeiictBue TokoB. MarnutHoe mnosie. [IoCTOSIHHbIE MarHWTBI MU MarHUTHOE
T0JIe TOKaA.
3akoH Amriepa.  J/eKTPOJBUraTe/Ib.
Cuia JlopeHIja. SneKTpou3MepyTe/TbHbIe TPUOOPHI.

OK2- OK 5

CamocrosTesibHasA paboTa 00ydJaroUxcst

1. Perienue 3amau.
2. YTeHue JOMOHUATEILHOMN JIUTEPATYPhI 110 TeMe: pa3zie/ieHKe BelleCTB Ha TPYIIIIbI 110
MAarHATHBIM CBOWCTBaM, TIprMeHeHre (eppOMarHUTHBIX MaTepUasioB

Tema 3.4.
J/IeKTpOMarHMTHas
UHAYKIMS

Ywmertn: - pelats 3a/laud Ha IpUMeHeHre TipaBu/a JIeHlla, 3aKOHa 3/IeKTPOMarHUTHOM
VHZAYKUMU 1 (OpMYJly SHePriyd MarHUTHOTO TOJIsT TOKa.

- IPUBO/IUTh TIPUMEPHI TTPAKTUYECKOT O NPUMEHEeHHUsI U3yUeHHbIX SIBJIEHUM, 3aKOHOB,
NprOOPOB, YCTPOUCTB.

[TpoBeneHre CpaBHUTEIBHOIO aHa/IM3a CBOMCTB 3JIEKTPOCTaTUYECKOTr0, MAarHUTHOTO U
BHUXPEBOI'0 3JIeKTPUUECKUX TT0JIeH.

-00BSACHATh Ha NMPUMEPe MarHUTHBIX SIBJIEHUH, TOUeMY (PU3NKY MOXKHO
paccMaTpUBaTh KakK MeTaZUCLIUIUINHY

3HaTh:

- TIOHSITUS: 3/IEKTPOMAarHUTHast MHAYKLUS, MarHUTHBIM IMOTOK, CAMOUH/YKLUS,
BUXPEBOE 3JIEKTPUYECKOE I10J1e; 3/IeKTPOMarHUTHOe T10J1e;

- 3aKOHBI: Papages-Makcsesiia, ripaBuio JleHiia;

- (pu3mueckuie BeJTMUUHBI: UH/TYKTUBHOCTD;

- (hopmyy S3HEpPruM MarHUTHOT'O TI0JIs1 TOKa;

12
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3.4.1.51Bn1enue

CopepxaHue yuye0HOro Marepuasa.

3/IEKTPOMArHUTHOH OnekTpoMarHuTHas UHAYKLuA. 31C UHAYKLMY B IPOBOJAHUKE, JBUKYILIEMCS B 2

HHAYKIIHH MarHuTHOM rovie. 3akoH Papaziesi-Makcsesia. [IpaBuo JleHia.

3.4.2.Buxpesoe BuxpeBoe 3/1eKTpUueckoe moJe.

3/IeKTPHYECKOe To/Ie 2

3.4.3. CaMoMHAYKIMSA CaMOMHYKIS.

WHAYKTHBHOCTD NuaykTuBHOCTL. Pertienue 3azau 2

OK2- OK 5
JIaGopaTopHas pab6ora Ne 8 V3yueHue siB/ieHUs 3/1EKTPOMAarHUTHOW UHAYKLIUH 2
CamocTosTeTbHasi paboTa 00y4JaroIMuxcs 4 4
[ToaroToBka rpe3eHTaluii no TeMe «IIpumMeHeHue 3/1eKTPOMarHUTHOW UHAYKLIMA»

Paspen 4. Koseboanus u 45 30 15

BOJIHBI

Tema 4.1. Mexanuueckue | YMeTh: - UCC/IeZIOBaTh 3aBUCHMOCTh Tlepro/ia KosebaHui MaTeMaTHUueCcKoro 6 4 2

KoJie0aHus

MasiTHUKA OT €T0 /JI/TMHBI, MaCChl ¥ aMIUTUTYZbI KOJieOaHuM.

- UCCIe/IOBaTh 3aBHUCHUMOCTD TIepUOZia KojiebaHui Tpy3a Ha MPY’KHUHE OT ero MacChl U
JKeCTKOCTH TIPY>KUHBI.

- BBIUMCJISITE TIepro/ia KofebaHHi MaTeMaTHUecKoro MasiTHUKA 110 U3BeCTHOMY
3HAUEeHHIO ero [IJTUHbI

- BBIUMC/ISATE TIepHo/ia KoieOaHWM rpy3a Ha TIPY>KUHE T10 U3BECTHBIM 3HaUeHUsIM ero
MacChl ¥ )KeCTKOCTH MPY>KUHBI.

- BbIpabaThiBaTh HaBBIKKM BOCIIPUHMMATD, aHAIM3UPOBATh, epepadaThiBaTh U
MpebsABASATL UHPOPMALUIO B COOTBETCTBUU C TIOCTaB/IeHHBIMU 3a/jauaMH.

3HaTh:

TIOHATHS : KonebaTenbHOe BIKeHre. ['apMoHnYecKue KoyieOaHusl.

CBobOo/iHBIE MeXaHUUEeCKHe Kojie0aHus. JIMHelHbIe MeXaHUuecKre KojiebaTe/lbHbIe CH-
cteMsl. [IpeBpaiijeHre SHepruu Npu KosebateibHOM ABYKeHNU. CBOOOIHBIE
3aryxarolye MexaHnueckue KoyebaHust. BoIHYKieHHbIe MeXaHuuecKre KoyieOaHusl.
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4.1.1. MexaHnuecKHue
KoJ/ie0aHus

CopepxaHue y4eOHOro MaTepuaJia.

KosnebaTenbHoe ABwKeHue. ['apMoHUUeCKHe KoyiebaHusI.

CBobosiHbIE MexXaHWUeCKHe Koiebanusl. JInHeliHble MexaHUUecKre KoebaTebHbIe
cuctembl. [IpeBpallieHre SHePryU MPH KosiebaTebHOM BrKeHnu. CBoOOJHBIE
3aTyxarolye MexaHnueckue KonebaHus. BeIHy>KjeHHbIe MeXaHuUecKre KoyiebaHusl.
. OK2- OK 5

JIaGopaTopHasa pabora Ne 9 Onpe/esieHue yCKOPeHHsI CBOOOJHOTO MajeHUsl PH
MOMOIIM MasATHUKA

CamocrosTe/ibHasA pabora 00ydaromuxcst
[MofroToBKa coobiieHui 1o TeMe: BbIHYK/IeHHbIE MeXaHUUECKHe KOIebaHusl.

Tema 4.2. Ynipyrue BoJ/IHBI

YMeTh: - U3MepSTh JI/IMHY 3BYKOBOM BOJIHBI 110 pe3y/ibTaTaM HaOJIio[eHUH
vHTep(depeHINU 3ByKOBBIX BOJIH.

- HaO/roAaTh ¥ OOBSCHSTL SIBIEHUH UHTephepeHIud U AndpaKI[ui MeXaHUUeCKUX
BOJIH.

- TIpeJICTaB/sATh 00/1aCTh IPUMEHEHUS YIbTPa3ByKa U TIEPCIIEKTUBBI €ro
WCTIO/Tb30BaHUs B Pa3/IMUHbIX 00/1aCTSX HAyKU, TEXHUKH,

B MeJIULIVHE.

- M371araTh CYTb KOJOTMUYECKUX TpobieM, CBsI3aHHBIX C BO3/1eHiCTBUEM 3BYKOBBIX
BOJIH Ha OPTaHM3M uejioBeKa

3HaTb: TOHATUS:

- TIOTIePeYHbIX U MPOJOJILHBIX BOJIH, UHTeP(epeHI[Ud BO/H, AudpaKIUU BOJH,
3BYKOBBIX BOJIH, y/IbTPa3ByKa

- XapaKTepUCTUKYU BOJIHBI;

- ypaBHeHHe TUIOCKOM Geryiiei BoTHbI

- IpUMeHeHue y/IbTpa3ByKa

4.2.1. Bo/siHOBBI€E ABJICHUA
3BYKOBBbIE BO/IHBI

CopepxaHue y4yeO0HOro MarTepuasa.

[TornepeuHble ¥ MPO/I0J/IbHBIE BOHbI. XapaKTePUCTUKU BOJTHBI. Y paBHeHHe TIJIOCKOM
Oeryeii BosiHbl. VIHTepdepeHiys BosH. [ToHATHe 0 AUdpaKIK BOJH.

3BYKOBBIE BOJIHBI. Y/IbTPa3BYK M ero NpyuMeHeHue

OK2- OK 5

CamocTosTeTbHasi paboTa 00ydJaroIuxcs
[MoaroToBKa Npe3eHTalMi TI0 TeMe: «YIbTPAa3BYK U €r0 MPUMeHEeHHe»
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Tema 4.3.
JJ/IeKTPOMarHUTHbIEe
Ko/1e0aHust

YMeThb: - yMeTb 00BSICHSITH IPUHLIUIT IeMCTBUSI MHAYKIIMOHHOTO TeHepaTopa
riepeMeHHOT0 TOKa ¥ TpaHChOpMaTopa;

- OTIpeJiesIITh HeU3BECTHBIN TTapaMeTp KojiebaTelbHOrO KOHTYPA, eC/T U3BeCTHO
3HaueHue JIPyroro rnapameTpa 1 4acToTa CBOOO/HBIX KOe0aHu, pacCUMTHIBATh
YyacToTy CBOOO/IHBIX KoJiebaHui B KosiebaTeTbHOM CUCTEMe C U3BECTHBIMU
rlapaMeTpamu.

- pellaTh 3a/jaur Ha rpuMeHeHue ¢opmy: Kosdduipenrta TpaHchopmaruu, GopMyJibl
aKTHBHOTO, EMKOCTHOTO U MHAYKTUBHOTO COTIPOTHUBJ/IEHUS;

- U3MepSTh CUJTy TOKa U HarpsDKeHHe B LIeTsiX epeMeHHOr0 TOKa;

- UCTI0/1b30BaTh TpaHCOPMATOp AJ1s1 Tpeobpa30BaHKs TOKOB U HaMpsDKeHUH;

- CTMO/Ib30BaTh VIHTepHeT /i1 morcKa MHGOPMaLMU O COBPEMEHHBIX Criocobax
riepesiauy 371eKTPO3HePrun

3HaTh: - MOHATHUS: KOeOaTe/IbHBIN KOHTYP, CBOOO/HBIE U BBIHYK/IeHHbIE
KosiebaHus1, pe30HaHC, TePeMeHHBIH 3/IeKTPHUeCKUN TOK;

- (hv3ryecKue BeJTMUMHBI: COMPOTHB/IEHWEe, UHAYKTUBHOCTb U éMKOCTb B L{eTH
riepeMeHHOT0 TOKa,

JieiicTBy1OI1lee 3HauUeHue repeMeHHOT 0 TOKa;

- 3HaTb CTIO0COOBI MOJTyYeHUs], Tiepe/jaun, UCTI0/Ib30BaHKe ITePeMeHHOT0 TOKa;
nipo6sieMbl 3HeprocbepeXxeHust, TEXHUKY 6e30T1acHOCTH B 00palleHnH C
3/IeKTPUYECKHM TOKOM,;

- TIpPaKTAYeCcKoe TIpUMeHeHre: reHepaTop MepeMeHHOr0 TOKa, TpaHCGhopMaTop.
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4.3.1 KonebarenbHbIN
KOHTYP.
4.3.2. IlepeMmeHHbIN
3/IEKTPUYEeCKHUI TOK
AKTHUBHOeE
COIPOTHUBJIEHHE.
JelicTByI01I]ee 3HAaUEHUE
nepeMeHHOr0 TOKa.
4.3.3. UHAYKTUBHOCTH B

Copep>xaHue yuye0HOro Marepuasa.
KonebarenbHblii KOHTYp. CBOOO/IHBIE U BBIHYKIEHHBIE KOJIe0aHUSI.

[TepeMeHHBI TOK.
I'eHepaTopbl TlepeMeHHOT0 TOKa. B3anMHast UHAYKLUS U CAMOUH/TYKI[HSI.
AKTHBHOe COTpoTUB/IeHHe. [leficTByIOIIee 3HaUeHHe TIepeMeHHOr0 TOKa.

WNHAYKTUBHOCTb B LIeNU MEPEMEHHOr0 TOKaA.
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Liery NepeMeHHOro ToKa.
4.3.4. EMKOCTDb B Llenu
nepeMeHHOro TOKa.

EMKOCTB B LIery rnepeMeHHOr o TOKd.

4.3.5. Pe3oHaHC Pesonanc.
4.3.6. Tpancdopmarop. Tpancdopmarop.
4.3.7. Ilepepaua [Tepenaua 37neKTpo3Hepruu.
3/IEKTPOIHEepPruu. OK2- OK 6
KonTposbHasi padora Ne 5 «KosebaHusi v BOJTHBI»
CamocTosTe/TbHasi paboTa 00y4JaroIMxcs 8
UTeHye J0MO/IHUTE/ILHOM IUTEPaTyphbl M0 TeMe: «Bupl reHepaTOpoB, MpUMeHeHHe
pe30HaHCa»
Tema 4.4. YMeTb: - yMeTh COOMPATh MPOCTEMIINI PaIHOTIPUEMHUK; 12
JJIeKTPOMarHuTHbIE - pellaTh 3a/jauy Ha NpUMeHeHue (OpMyJI, CBA3BIBAIOIIMX JI/TUHY BOJIHBI C YaCTOTOW U
BOJIHBI CKOPOCTBIO:

- UCCJIeIOBaTh CBOMCTBA 3/IEKTPOMArHUTHBIX BOJIH C TTIOMOIIBI0 MOOH/IEHOTO
TenedoHa;

- OOBSICHSITH TIPUHIUIHAATIBHOE pa3/InyKe TTPUPO/IbI YIIPYTUX U 3JIEKTPOMAarHUTHBIX
BOJIH;

- W3/1araTh CYTh 3KOJIOTUYECKUX MPOOJIEM, CBSA3aHHBIX C 3IEKTPOMarHUTHBIMU
KosieOaHUSIMU U BOJTHAMU;

- OOBSICHSITH POJIb 3JIEKTPOMArHUTHBIX BOJTH B COBPEMEHHBIX UCC/IeIOBAHUSX
Bcenennoi

3HaTh: - TIOHATHUS: 37IeKTPOMarHWTHasi BOJIHA, T/IOCKOTO/ISIPU30BaHHast BOJIHA, (DPOHT
3/IEKTPOMAarHUTHOM BOJIHBI, Y4, PaZiMOCBSI3b, MOAY/ISALIMS, aMIUTUTYTHasi MOAYJISLIUS,
JleTeKTUpOBaHue,

- (hv3vyecKuie BeJTMUUHBI: [I/TMHA BOJTHBI, CKODOCTb BOJIHBI, TIOTOK 3/IeKTPOMAarHUTHBIX
BOJIH, TJIOTHOCTb TIOTOKA,

- TIPUHLIUTIBI PAJIMOCBSI3U U TeleBUJIeHUs
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Cogep>kaHve y4eOHOro marepuara.
[TepemenHbI TOK. ['eHepaTophbl iepeMeHHOT0 ToKa. B3avMHasi MHAYKLUS U
CaMOMH/YKLMsl. AKTUBHOE COIPOTHB/IeHHe. [lelicTByIOllee 3HaUeHre [lepeMeHHOr0

TOKa. VIHAYKTUBHOCTh B IIeIM ePeMEeHHOT0 TOKa. EMKOCTD B 111 rnepeMeHHOTr0 2
4.4.1 3/1eKTpOMarHuTHBIE | Toka, Tpanchopmarop. ITepesaua 31eKTPOIHEPTHHL.
BOJIHBL. 9
.DJIEKTPOMarHUTHbIE BOJIHBI.
4.4.2. PapuocBasb. 2
4.4.3. TeneBupenue Paguocease. Paguonokanum.
4.4. CBoiicTBa TeneBuzeHue 2
3/IEKTPOMArdHUTHBIX BO/IH | CBOMCTBA 3/IeKTPOMarHUTHBIX BOJTH
OK2- OK 7
CamocTosTeTbHasi paboTa 00y4JaroIuxcs 4 4
YreHue [JOTIOJTHUTE/TLHOM JTUTEPATYPHI 110 TeMe: U300peTeHre paZivio, TeJeBU/IeHHe
Pazgen 5. OnTuka 36 24 12

Tema 5.1. OnTukKa

Ymerb: - U3MepsSTh [JIMHY CBETOBOU BOJIHBI;
- 00BSCHATD sIB/IeHUSI UHTephepeHLIUH, AUPPaKLIUY;
- pelIaTh 3a/a4yy Ha yCJI0BUA MUHUMYMOB U MaKCUMYMOB;
- IIPUMEHATH Ha IMPaKTHKe 3aKOHBI OTPayKeHUs U Ipe/IOMJ/IeHUs CBeTa IPU pelleHu!
3ajau.

- HAUTU pa3/uuusi M CXOZCTBa MeXAY AU(PaKLIMOHHBIM U AUCTIEPCUOHHBIM
CIIEKTpaMH.
- IPUBO/JUTh TIPUMEPOB MOsIB/IeHUsI B PHUPO/ie U WUCII0/Ib30BaHKUsI B TEXHUKE SIBJIEHUM
vuHTepdepeHUH, AU PAKLUU, TTO/ISPU3aLMU U JUCTIePCHUY CBeTa.
3HaTh: - TIOHATHUS: YrOJI MajIeHus], yTOJI OTPAKEHHsI, MHUMOE M300pa)keHue, yro
Tipe/ioMJIeHus], TIOJTHOe OTpa)keHue, AUCTIepCUsi CcBeTa, MHTepdepeHLys, Judpakius,
IvdpakIMOHHas pelléTKa, KorepeHTHbIe BOTHbI, TeOMeTpruuecKasi pa3HOCTb X0/1a;
- yC/I0BUSL: MHTep(hepeHIIMOHHOT0 MUHUMYMa, I7IaBHbIX MAKCUMYMOB TIPU AU PaKLUU
CBeTa Ha pelléTKe;
- 3aKOHBI: OTPA)KEHU U [1peJIOM/IEHUA BOJIH, [TIO/THOI'O OTPaykKeHUs.
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CopepxaHue y4eOHOro MaTepuaJia.

5.1.1. 3aKoHBI OTPa)KeHUsS | (CpeT Kak 3/1eKTPOMarHUTHas BOJIHA. 3aKOHBI OTP@KeHHs! U TIpeioM/IeHHs CBeTa. 2

H NPEIOM/IEHUA CBETA ITonHOe BHYTpeHHee oTpakeHue.

5.1.2.JInnH3eI JIuH3bI, IOCTPOEHHEe N300pa’keHust B JIMH3aX 4

5.1.3. lucnepcus cBera Jvicriepcyist cBeTa. 2

5.1.4. nTepdepenius u WuTepdepenims u judpakius ceeTa. 2

audpaknusa cBera

5.1.5.lubpakuuoHHast | JTygpakioHHas peleTKa
peleTka Pa3nyunble BUABI  3JIEKTPOMarHUTHBIX  HW3JIyUeHUM M UX [paKTU4YecKoe 2
5.1.6. Bujp1 usyueHu HCTIOJTb30BaHe. 2
YcTpoiicTBo onThyeckKux TpubopoB. Pa3pernaroias CrocOOHOCTh ONTHUECKUX

5.1.7.Bujpl crieKTpoB TIprOOPOB. 2
OK2- OK 6
JIaGopaTopHasa pa6ora Ne 10 V3mepeHue TIOKa3aTesist IPeJIOM/IEHHUs CTeK/Ia 2
JIaboparopHas padora Ne 11 V3mepeHue /I/TMHBI CBETOBOM BOJTHBI C TIOMOII[BIO
JM(bPaKLMOHHOM PeIIETKH. 2
JlaboparopHas pa6ora Ne 12HabmogeHre naTepdepeHIy 1 Judpakiuy cBeTa 2
KonTtposbHas pa6ora Ne 6 2
CamocTosTeIbHasi paboTa 00y4JaroIMxcs 12 12
TIO/JITOTOBKA Tipe3eHTamii «Onrruueckre npubopbi»

Pazgen 6. J/1eMeHThI 39 26 13

KBaHTOBOM (pU3UKH

Tema 6.1. KsaHToBasi | YMeTb: - pellaTh 3a/lauy Ha OCHOBHbIe 3aKOHbI U YDaBHEHUSI; 12 8 4

oOnTHKA - HAXO/IUTh KpacHy!o rpaHully gortosddekra; HabnoaeHne hpoTo31eKTPUYECKOro

adhekTa. — 00BICHATL 3aKOHBI CTOJ/IETOBA HA OCHOBE KBAHTOBBIX IPe/ICTaB/IeHHM.
- 00BSICHSITb KOPITYCKY/ISIPHO-BOJIHOBOTO ZIya/i3M CBOWCTB (DOTOHOB.

- 0OBSICHATD POJIb KBAHTOBOM OMNTHKW B Pa3BUTHU COBPeMeHHON (U3UKU

3HaTh: - IOHATUS: CIEeKTpa/lbHbIA aHa/iu3, GOTOH,

28



- sserieHust: hoToaddekra;

- 3aKOHBI (oTo3dPeKTa,

- ypaBHeHue: DiHIITeHa 711 poTo3ddekTa, KpaCHOU rpaHHULIBI;
- MpakTUYeckoe npuMeHeHHe GhoTo3ddeKTa;

6.1.1.@oT03pekKT

6.1.2. ®oToHBI

6.1.3. Xumuueckoe
JAeicTBUe cBeTa. /laB/ieHue
cBeTa

6.1.4. Pemienue 3ajau

Copep)xaHue y4eOHOro MaTepuaJia.

KBanToBast rurore3a [1nanka. @otosddexr. TexHuueckue ycTpoiicTBa, OCHOBaHHbIE
Ha UCMob30BaHUU PoTo3ddexTa

doToH. DHeprusi, UMIMy/aAbC U Macca ¢oroHa. KoprycKysspHO-BOJHOBOW Ayaiv3M
CBOMCTB YaCTHL] U CBeTa.

[aBneHue cBeTa. XumMUueckoe JieliCTBHe CBeTa

pellleHre 3a7lau Ha 3aKoHbl (oTo3(deKTa, HAXOXKAeHHe MACcChl, UMITyJ/IbCa U SHEPTUU
¢doToHa.
OK2- OK 5

CamocTosTeTbHasi paboTa 00y4JaroIuxcs
PeiieHue 3a/1au Ha 3akoHbI (hOTO3PdeKTa
[ToAroTOBUTH Mpe3eHTal|i0 Ha TeMy: «[IpriMeHeHwMe 1a3epoB»

Tema 6.2. ®Pu3suka aToma

Ymern:

- pelIaTh 3a/lJauyM Ha OCHOBHBIE 3aKOHbI U yPaBHEHMUS;

- OOBSICHATD TIPOUCXOXK/IEHUS TMHeHYaToro CrieKTpa aToMa BOZIOpPOZAa U pas3inuuust
JIMHeNYaThIX CMIEKTPOB PAa3/IMUHbIX ra30B.

- MiccnejoBaTh TMHEMUAThIN CHEKTP
- NiccnepoBath TIpUHITUIIA pabOTHI TFOMHUHECIIEHTHOM JIaMIThI.

- IPUBO/IUTh TIPHMMeEPbI UCTIO/Ib30BaHMsI Jla3epa B COBPEMEHHOW HayKe U TeXHUKeE.
- UCT0Jib30BaTh VHTepHeT [i/is nmoucka nHGopMaliu O TiepCrieKThBax MpUMeHeHust
sasepa
3Hatb: - nocryJsarsl bopa;

- TIPaBUJI0 KBAaHTOBaHUs OpOUT;

- IIJIaHeTapHY0 MOJeJ/b aTOMa;

6.2.1. CtpoeHue aToma.

Copepxanue y4yeOHOro mMarepuaJia.
OnbiT Pe3epdoppa. CtpoeHre atoma 1 Mozenb bopa.
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6.2.2. ITocTynarel 6opa.

KsanTtoBanue sHepruuy. CrieKTp U3/yueHus: aToma.
OK2- OK 6

CamocrosTe/IbHasA paboTa 00ydJaroIUXCst

Omnepeskatolriee 3aJlaHye: TOATOTOBKA /JOK/IAZIOB U COOOIIEeHUH 110 TeMaMm:
«PaziioakTMBHBIE U3/TyUeHHs 1 MX BO3JI€MCTBUS Ha )KUBbIE OPraHU3MbD», «SImepHast
JHEpreTHKa»

Tema 6.3. dusnka
aTOMHOI0 sAipa

YMerTb: - yMeThb: onpefiensiTb INPOAYKThl SiIePHBIX peaklMii Ha OCHOBe 3aKOHOB
COXpaHeHHs1 3/IeKTPUYeCKOro 3apsi/ia U MacCOBOI0 UMC/Ia;
- pacCUMTBIBaTh SHEPreTUUYeCKUH BbIXO/| J€PHOW peaKLiy;
- yMeTb MPOC/IEKMBaTh Mpeobpa3oBaHye IHEPTHUU Ha aTOMHBIX 37IeKTPOCTAHLIUSX,
00CY>KIaTh BOMPOCHI, CBSI3aHHBIE C IKOJIOTHUeCKUMHU Tipobsiemamu Ha ADC.
- IOHUMaTh TperMyllecTBa Y HeJOCTaTKU UCII0/Ib30BaHUs aTOMHOM SHEPTUU U
VIOHM3MPYIOLIUX U3/TyUYeHUN B IPOMBILIEHHOCTH, Me/IULIHE.
- M3/1araTh CyTb KOJIOTMUYeCKUX MpobieM, CBsi3aHHBIX C OMO/IOrHUeCKUM JleficTBreM
PaJiIM0aKTUBHBIX U3/TyUeHUH.
- IPOBOJUTH KJacCU(UKALIMIO 3/IeMeHTapHbIX YaCTHL] 10 UX (HHU3UUeCKUM
XapakKTepuCTHKaM (Macce, 3apsily, BpeMeHH )KU3HH, CIIMHY U T. [1.).
- IOHMMaTh L[EHHOCTH HAay4HOTO M03HaHUsI MUpa He BOOOIIle /1JIsi ueJioBeuecTBa B
11eJI0M, a /IS K&K/[0ro 00y4JaroIierocs IMYHO, L{eHHOCTel OBJIa/|eHHs] MeTOZI0M
HAY4YHOTO MO3HaHUs [Jjisl JOCTWKeHUs ycriexa B TF000M BUJie NMpakTUUecKon
JesITeNIbHOCTH

3HaTh: - TIOHATHSL: PaJMOaKTUBHOCTb, €CTeCTBEHHas M MCKYCCTBEHHas
PaJiJMOaKTUBHOCTb, SilepHble CU/bI, siiepHble peakluM, K30TOMbl, SHEprusi CBs3Y,
Pa/IMOaKTUBHBIA pacraji, LenHble siepHble peaklyy, TepMOsi[ilepHble peakLvy,
silepHbIY peakTop, KpUTHUecKas Macca.
- (usrMyeckue BeJUUMHBbL: AKTUBHOCTb  paJiMOAaKTMBHOIO  BelecTBa, [03a
TIOT/IOIEHHOT 0 W3/TyueHust, KO3(PULIMEeHT Pa3MHOKeHUS;
- 3aKOHBI: PaJM0aKTUBHOIO pacrazja;
- 3HATh: MPOTOHHO-HEUTPOHHYIO CTPYKTYPYy aTOMHOTO $ifipa, CIOCOOBI yTIpaB/ieHHUs
L[e[THOW peakLuen
Jle/leHUs] B aTOMHBIX peakTopax, crpoeHre CosHIa U 3BE3.
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6.3.1. CocTaB aTOMHOro
saapa

6.3.2. DHeprus cBsA3M
6.3.3. PagnoaKkTHBHBINI
pacnaj

6.3.4. finepHbie peakuuu

6.3. 5. IIpumenenue
silepHOH SHEepruu

Copepxanue y4yeOHOro mMarepuaJa.
[Tporonsl. Helitponsl. M30TONBI. €epHbIe CHMBL.

OHeprus CBsi3W aTOMHBIX siziep. dedexT macchl siapa. CTabuibHOCTD siziep.
PaguoaktuBHbll pacnag. Ilepuos monypacnaga. PagyvousoTomnbl B apXeonoruu U
reosoruy. bruonoruueckoe felcTBre pasju0aKTUBHOIO U3/TyUeHUsI.

AnepHble peakiuu. llenHas peakuys fesieHus1. SiepHble peakTopsl.

Okosoruueckasi sifiepHasi 6e3omacHocTb. TepMmosiiepHblii cuHTe3. [IpuMeHeHMe
sIepPHOM SHeprur. OHOJIOrHUecKoe JIeCTBIe PaZMOAKTUBHBIX N30TOIIOB.

OK2-OK 6

JIaGopaTopHasi pa6orta Ne 13 M3yueHue TPeKOB 3apsPKEHHBIX YaCTHI]

KonTposbHas pabora Ne7

CamocrosTeibHasi paboTa 00ydJaroImxcs
PemieHue 3a/jau, yTeHUe JOTOHUTEIBHOM JTUTEpPATyPhI TI0 TeMe: «SiepHast
SHEepreTHKa»

Pa3pen 7. OBomonus
BcenenHon

Ymetb: - noctpouTs Mozenb COTHEUHOU CUCTeMBI

- UCII0/1b30BaTh VIHTEpHET [isl IOMCKA M300pa)keHU KOCMUUECKMX 00BeKTOB U
uHpopMaLru 006 UX 0COOEHHOCTSX

- 00Cy>KZIaTh BO3MOJXKHBIE CLieHapUU 3BOJIIOLMU BceneHHO.

- CT0/Ib30BaTh VIHTepHeT /i MOMCKa COBPeMeHHOM MH(OPMaL[M O pa3BUTHU
Bcenennon.

- OLleHKa MH(OpMaLMK C MO3ULIUY ee CBOMCTB:

JIOCTOBEPHOCTU, 00ObEKTUBHOCTH, TIO/THOTHI, aKTYyaJIbHOCTH U T. . BeruncieHue
SHEPrHH, 0CBOOOXKIAIOIIENCST PU TEPMOSIIEPHBIX PeaKLUsX.

- 00BSICHSITh B/IMSTHUSL COJTHEYHOW aKTUBHOCTH Ha 3eMJTHO.
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- IOHUMaThb POJIb KOCMUUECKUX UCC/IeIOBaHMM, UX HAYUYHOTO0 U SKOHOMUYECKOTO

3HaYeHusl.

- 00cyX/1aTh COBpeMeHHbIe TUIOTe3bl 0 MPOUCXOK[eHUH CO/THeUHON CUCTeMBbI
3Harb: DBosmouuto BecenenHol, agdekt omnnepa, cBeieHus 0 3Be3/ax,

lanakTykax, CoOMHeUHOM CHUCTeMe

CopepxaHde yuye0HOro Marepuasa.

7.1. ConHeuHas cucTeMa 3aKOHbI ABKeHUs TiaHeT. CoJIHeYHasi CUCTemMa 2
7.2.Co/HIie U 3Be3/IbI Connije. ObIMe cBezieHHst 0 3Be37jax. OBOJTIOLMS 3Be3]I. 5
7.3. Crpoenne Bce/leHHOH | Mjeunslii myTh — Hama ['anakTuKa. AKTUBHbIE raTaKTHKU. DBOMOLHs BeeneHHoi 2
OK2-0OK 6
CamocrosTennbHass pabora o0yuyaroIuxcs 3 3
IToaroTroBKa /10K/1a/10B MO TeMe « Mo/ie/ii BOSHUKHOBEHUSI M 3BOIOLIMM BceneHHON»
Bcero: | 270 180 90
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2.3. OCcHOBHBIE BH/IbI YUeOHO JeATeIbHOCTH 00yYarIMUXCH

Pa3nen yueOHOW JAMCIUTUIMHBI

OCHOBHBIE BH/IBI JIESITe/TBHOCTA 00yUarOIIUXCsI

Bsegenue

YMeHUs] TOCTaHOBKM Liejiell /leATeNlbHOCTH, TJIaHUPOBaHUS
COOCTBEHHOW JIeATEIbHOCTH [JII1  JOCTVDKEHWS]  TTOCTaBJIEHHBIX
Lesiedi, TpeABUJeHUST BO3MOXXHBIX pe3y/JbTaTOB 3THUX [JeNCTBUM,
OpraHu3aliii CAaMOKOHTPOJISI U OLIEHKU TO/TyYeHHBIX Pe3y/IbTaToB.

Pa3BuTHe CriocOOHOCTH SICHO M TOYHO H371araTb CBOW MBIC/IH,
Joruyeck 00OCHOBBIBATh CBOKO TOUKY 3PEHHUs], BOCTIDUHMMATh U
aHa/IM3UpOBaTh MHeHHUs1 cOOeceIHUKOB, TIpU3HAaBasi MPaBO JIPYroro
yejioBeKa Ha UHOe MHeHHUe.

[Tpou3BeseHue u3MepeHUs (PU3NUYECKMX BeJWUYMH U OLieHKa
TPaHUL[bI TIOTPEIIHOCTeN U3MepeHui.

[IpencraBneHvie rpaHUIlbl TIOTPEIIHOCTEM HW3MepeHUM TIpu
MOCTPOEeHUHU TPaUKOB.

YMeHue BbICKa3bIBaTh THUTIOTE3bI /il 00BsICHEHUsT HAOM01aeMbIX
SIBJIEHUU.

YMeHue npepsiaratb MOJe/u SIBJIeHUH.

YKazaHue TpaHul] IPUMeHUMOCTH (PH3UUeCKHUX 3aKOHOB.

N3okeHre OCHOBHBIX T10/I0’K€HHWM COBPeMeHHOM Hay4yHOU
KapTUHBI MUpA.

[TpuBeseHre TIPUMEPOB BIUSHUSL OTKPBITHM B (DH3MKe Ha Mporpecc
B TeXHUKe U TeXHOJIOTUU MPOU3BO/ICTBA.
Wcrnionb3oBanve VHTepHeTa A/is OKMCKa UH(POpMaLuu

MexaHHuKa

Kunematuka

[IpencraBneHrie MeXaHUUeCKOTO [BW)KEHUs Tefa YypaBHEHUSIMU
3aBMCMMOCTH KOOpPAMHAT U MPOEeKLell CKOPOCTH OT BPeMeHH.
[MpencraBneHre MeXaHWYeCKOTO [IBIDKeHHsI Tena Trpadukamu
3aBMCMMOCTH KOOPAMHAT U MPOEKLell CKOPOCTH OT BPeMeHH.
OrnpefierieHe  KOOpAMHAT TPOWJEHHOrO TMyTH, CKOPOCTH W
YCKOpeHusi Teja 10 TrpadukaM 3aBUCUMOCTH KOOpPAWHAT U
MPOeKLUA CKOpPOCTH OT BpeMeHu. OripesiesieHe KOOpPJUHAT
MPOWIEHHOTO MYTH, CKOPOCTA W YCKOPEeHWs Tejia M0 ypaBHeHUsIM
3aBUCHMOCTH KOOD/IMHAT U MPOEKLU CKOPOCTH OT BpEMEHU.
[IpoBeneHre  CpaBHUTENBLHOTO  aHaJM3a  PABHOMEPHOTO U
paBHOIIEPEMEHHOTO JBM)KEeHUH.

YKazaHue UCI0/Ib30BaHUsl TOCTYIATe/NbHOTO U BpalllaTe/IbHOTO
JIBIDKEHUN B TEXHUKE.

[TpuobpereHne ombiTa pabOThI B TPyIie C  BBIOJHEHHUEM
Pa3/IMUHBIX COLMAIbHBIX POJIeH.

Pa3paboTka BO3MOXXHOM CUCTeMBI 1eHCTBUH M KOHCTPYKLIMU

JI71s1 9KCTIepUMEHTA/IbHOTO OTpeiesieHUsi KHHEMaTUYeCKUX BeJIMUMH.
ITpeacraBieHre UHGOPMAIIUK O BU/IaX JBW)KEHUS B BUJIE TaOJTUITbI

3aKOHbI COXpaHeHUs
B MeXaHUKe

[lprMeHeHre 3aKOHa COXpPaHEHUs] KMITY/bCa /JIs1 BbIUHAC/IEHUS
V3MeHeHUM CKOPOCTel Tesl MPY UX B3aUMOJeNCTBUSIX.

W3mepenre paboThI CUT ¥ U3MeHeHe KHHeTHUeCKOM SHepryu Tesa.
BeruriciieHre paboThl CWJI U W3MeHEHUs] KUHETUYeCKOW SHepruut
Tesa.

BbrunicieHre MOTeHLMaAbHOW SHEPrMM Tel B TPaBUTALMOHHOM
roJie.
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Ornpepienenue MOTeHLMaTbHOM SHEepruu YIIPyro
ZehOpMHUPOBAHHOTO TeJla 0 U3BeCTHOU AiepopMaliuu U >KeCTKOCTH
Tesa.

[lprMeHeHre 3aKOHa COXpaHeHUsi MeXaHUUeCKOW 3Hepruv IMpHu
pacueTtax pe3y/bTaTOB B3aWMOJEMCTBUN Tel TPaBUTALMOHHBIMU
CUJIaMM U CUJIaMH YIIPYTOCTH.

YKazaHue rpaHuL] IPUMEHUMOCTH 3aKOHOB MeXaHHKH.

YKka3aHue yueOHBIX /[UCLMIUIMH, TIPH M3y4YeHHH KOTOPBIX
WCTIO/B3YIOTCS 3aKOHBI COXpaHeHust

OcHOBBI

MOJIeKYy/IAPHOH (U3MKH U TEPMOANHAMUKH

OCHOBBI MOJIEKYJIIPHOM
KUHETUUeCKOW TeopuH.
W peanbHblii ra3

BbIMosiHeHWe SKCIIepUMEHTOB, CTY)KALUX /11 000CHOBaHUS
MoOJIeKy/IIipHO-KUHeTHuecKor Teopuu (MKT).

PerieHue 3a/1au C IpUMeHeHHeM OCHOBHOTO YpaBHEHUsI
MOJIEKYISIPHO-KUHETUUYECKOU TeoprH Ira3oB.

OmpefiesieHre TapamMeTPOB BellleCTBa B ra3000pa3HOM COCTOSIHUM
Ha OCHOBaHUM YPaBHEHUS COCTOSIHUS W/eaIbHOTO rasa.
Ormpe/iesieHre MapaMeTpoB BellleCcTBa B ra3000pa3HOM COCTOSIHUU U
MPOUCXOASIIUX TpoLieccoB 1o rpadurkam 3aBucumoct p (T), V (T),
p (V).

OkcnepuMeHTa/ibHOe HcciaenoBanue 3aBucumoctu p (T), V (T), p
(V).

[IpencraBneHve B BUje rpaikoB M30XOPHOTO, M300apHOTO

Y U30TePMHUYECKOTro MpOLIeCCOB.

Bbluncienne  cpegHeli  KMHETUUECKOM  SHEPrMM  TerUIOBOTO
JIBIDKEHUST MOJIEKYJI TIO U3BeCTHOM TeMriepaType BelllecTBa.
Brbicka3biBaHUe TUMOTe3 /1715 00bsiCHeHUs1 Hab/i01aeMbIX sIBJIEHUA.
YKa3zaHue TpaHHI] TPUMEHUMOCTU MOJe/Nd «ujeanbHbIA Ta3» U
3aKOHOB MKT

OcHOBBI TeEPMOAWHAMUKHU

Vi3mepeHue Ko/MuecTBa TeryIoThl B IIpoLieccax Tervionepejauy.
PacueT Ko/MUecTBa TEIJIOThI, HEOOXOAMUMOTO /ISl OCYIIeCTBIEHUS
3a[laHHOr0 TIpolecca C Teruionepejaveld. PacueT u3MeHeHUs
BHYTPeHHel SHepruu Tes, pabOThl W TepeflaHHOTO KOJIMYeCTBa
TeIIOThI C UCII0/Ib30BaHUEM I1ePBOro 3aKOHA TePMOUHAMUKU.
Pacuer paboThl, COBEpIIEHHOM ra3oM, M0 TpaduKy 3aBUCUMOCTU P
(V).

Beruniciienne paboThl rasa, COBEpIIEHHOM TIpM  HU3MeHeHUH
COCTOSIHUS II0 3aMKHYTOMYy LuWKay. Beruncienne KIIJ r1ipu
COBepIIeHNH ra3oM paboThl B Mpolieccax W3MeHeHHs COCTOSIHUS 110
3aMKHyTOMY LuK1y. OObsiCHeHHe TPUHLUIOB AeHCTBUS TEIIOBBIX
MalmH.  [leMoHCcTpauuss pond  (GU3MKM B CO3JaHUM U
COBepILIeHCTBOBAHMY TEIJIOBBIX JBUraTesIeu.

W3nokeHne CyTH 9KOJIOTMYECKHWX TIpobsieM, 00yC/I0BIeHHBIX
paboTOoli TeTIOBLIX /IBUTATe/el U Mpe/JioyKeHre MyTH UX pelleHusl.
Yka3aHue rpaHuL] IPUMEHUMOCTH 3aKOHOB TePMOJVHAMUKU.
YMeHve BeCTH [Juajor, BbIC/IyIIMBaTbL MHEHUE OIIIOHEeHTa,
y4acTBOBaThb B JUCKYCCUM, OTKPBITO BbIpaKaTb U OTCTauBaTb CBOKO

TOUKY 3peHUs.
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Yka3zaHue yueOHBIX [AUCLUIINH, TIPU U3YUYEeHUM KOTOPBIX
HCII0/Ib3YIOT YueOHbIN MaTepran « OCHOBBI TEPMOIUHAMKI

CBoIICTBa MapoB, KUJKOCTeH,
TBEP/bIX TeJ

Vi3mepeHue B/Ia)KHOCTH BO3/yXa.

Pacuer KojMuecTBa TEIJIOTHI, HEOOXOAMMOTO /ISl OCYII[eCTBIEHUS
rporjecca rnepexo/ia BelllecTBa U3 OJHOI0 arperaTHOro COCTOSIHUSA B
Zpyroe.

OKcrepuMeHTabHOe UCC/le[j0BaHue TeIIOBbIX CBOMCTB BellleCTBa.
[IpuBeseHMe TIPUMEPOB KalWUISPHBIX SIBJIEHUH B OBITY, TIpHUpOJeE,
TeXHUKe.

WccnenoBaHre MexaHUUeCKUX CBOMCTB TBepAbix Ten. [IpumeHeHue
GU3NUeCKUX TIOHATMH U 3aKOHOB B yuyeOHOM MaTepuasie
rpoecCcroHaNBLHOTO XapakTepa.

Wcnonb3oBanve MHTepHeTa s 1Moucka uHGoOpMaluu O
pa3paboTKax ¥ MPUMeHeHUsIX COBPeMEHHBIX TBeP/bIX U aMOP(HBIX
MaTepuasoB

JJ/IeKTPOJUHAMHUKA

DJIEKTPOCTaTUKA

BbruncieHre CU  B3aUMOZEMCTBUSI TOUEUHBIX 3IeKTPUUECKUX
3apsifioB.

BbrunciieHrie HarpspKeHHOCTH  3/IEKTPUUECKOTO TIOJSE OJHOTO U
HeCKO/IbKMX TOUEUHbIX 3/IEKTPUUeCKHX 3apsi/iOB.

BbrunciieHre TIOTeHLMana 37IeKTPUYECKOTO TI0/isi  OJHOTO U
HECKOJIbKUX TOYEUHBIX 3/IeKTPUUeCKUX 3apsjoB. V3mepeHue
Pa3HOCTH MOTEHLUAJIOB.

Vi3MepeHue  SHEPrUM  37IeKTPUUECKOTO  TIOJiI  3apsKeHHOTO
KOH/IeHcaTopa.

BbluncsieHWe  SHEPruM  3JIEKTPUYECKOTO  TIO/s  3apsKeHHOTO
KOH/IeHcaTopa.

Pa3paboTka T/aHa W BO3MOXKHOM  CXeMbl  JIeMCTBHH
9KCTIepUMEeHTa/IbHOTO OMpeie/ieHusl 37IeKTPOeMKOCTH KOH/ieHcaTopa
Y IN3/IeKTPUUECKOM MPOHULIAEMOCTH BellleCTBa.

[TpoBefieHNe CpPaBHUTE/NILHOTO aHaaM3a TPaBUTALIMOHHOTO U
371eKTPOCTAaTUYECKOTO T10JIei
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ITocTOSIHHBIN TOK

V3MepeHMre MOIIHOCTH 3/1eKTpUueckoro Toka. Vismepenue 3/1C u
BHYTPEHHET0 CONPOTHBJIEHUS] UCTOYHHKA TOKA.

BrhinosiHeHWe pacueToB CUJIbI TOKA Y HAMpsDKEHUM Ha yyacTKax
3/1eKTprUecKrx Leneld. OObsCHeHre Ha pUMepe 371eKTPUYeCKOM
Llenu ¢ AByMsi uctouHukamu Toka (3/C), B KakoM ciiyyae
HCTOYHUK 3/IEKTPUUECKON SHeprur paboTaeT B Pe)KUMe TeHepaTopa,
a B KAKOM — B pe>KHMe MoTpeduTeis.

OmnpefienieHre TemmniepaTypbl HUTY HakanuBaHUs. V3mepeHuve
3/IeKTPUYECKOr0 3apsi/ia 3/1eKTPOHa.

CHsATHe BOJIbTaMIIEDHOM XapaKTePUCTUKU JUO/a.

[TpoBefieHMe CpaBHUTE/ILHOTO aHa/Iv3a MoJ/yNpPOBOJHHUKOBBIX
JI0JI0B U TPHO/IOB.

Wcnosnb3oBanue MHTepHeTa /151 moMcKa MHGOpMaLyu O
TNepCrieKTUBaxX pasBUTHSA IOJIyTIPOBOJHUKOBOU TEXHUKHU.
YcTaHOBKa MPUYMHHO-CJIe[ICTBEHHBIX CBA3€M

MarHuTHbIe SIBJIeHHUS

V3mepeHne WHAYKLMM MarHWTHOrO TOJs. Beluncnenune cun,
JIleMCTBYIOIIMX Ha NPOBOJHUK C TOKOM B MarHUTHOM TIOJIe.
Breruncienne cun, JeUCTBYIOLMX Ha S/IeKTPUUECKUW — 3apsif,
JBYDKYILIANCS B MArHUTHOM I10JI€.

Wccneposanue SIBJIEHUN 3/1eKTPOMarHUTHOU UHIYKLIAH,
CaMOMH/YKLIMH.

Brruncienrie 3Hepruy MarHUTHOTO TTOJISL.

OO6BbsicHeHMe TIPUHLUIA JeHCTBYS 3/1eKTPO/IBUTaTeIsl.

OOmbsicHeHMe TIpUHLWIA [JeWCTBUS TeHepaTopa 3JIeKTPHUUeCcKOro
TOKa U 3JIeKTPOM3MepUTe/bHbIX MpUOopoB. OObsCHeHMe MTPUHLIUIA
JleficTBUsl Macc-criekTporpada, yCKopuTesiel 3apsbKeHHbIX YacTHL].
OObsicHeHWe pOMM MarHMTHOTO ToJisi 3eMIM B JKM3HU pacTeHHuH,
JKUBOTHBIX, YeJIOBeKa.

IlpuBefieHre NpPUMepOB MNPAaKTUYeCKOrO IPHUMeHeHUsI HU3Yy4YeHHbIX
SIBJIEHUH, 3aKOHOB, TIPUOOPOB, YCTPOKCTB.

ITpoBesieHue CPaBHUTEIbHOIO aHaM3a CBOWCTB
3JIEKTPOCTaTUYeCKOr0, MarHWTHOIO W BUXPEBOI'O 3/1eKTPUYECKUX
ToJie.

OOBsicHeHWe Ha TIpUMepe MAarHWTHBIX SIB/IEHWH, MoueMy (U3UKY
MOJKHO pacCcMaTpyUBaTh Kak MeTaJUCLIUTIINHY

Ko/ie0aHUs ¥ BOJTHBI

MexaHuyeckue KojaebaHus

WccnemoBaHue 3aBUCUMOCTH nepuo/a KojiebaHuit
MaTeMaTH4eCKOro MasiTHUKa OT ero [IMHbI, MacChl U aMIUTUTY/[bI
KoJie0aHUiA.

WccieoBanre  3aBUCMMOCTH  TepHOzila  KosiebaHWi Tpysa Ha
MIPY’KHHE OT ero MacChl ¥ YKECTKOCTH TIPY>KUHBI.

Brruricienre meproja KosebaHuii MaTeMaTHYeCKOr0 MasiTHMKA I10
M3BECTHOMY 3HAUEHHIO €ro [TUHBI.

Bhrunc/ieHre repro/ia KojeOaHuii rpy3a Ha 3HAYEHHUsIM ero MacChl
1 J)KeCTKOCTH TIPY/KUHBIL.

BripaboTka HaBLIKOB BOCITPUHUMATh, aHaIM3MPOBATh,
repepabaThiBaTh U TPEIbSB/IATh WHGOPMAIMIO B COOTBETCTBUH C
[I0CTaB/IEHHBLIMU 3a/IauaMHu.

IlpuBeeHWe  TMPUMEpPOB  aBTOKOJ/IeDATe/bHbIX  MeXaHWUYeCKUX
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CUCTEM.
[TpoBeseHue KiaccUKaLUy KosiebaHui

Ynpyrve BOJTHBI

Vi3mepeHue [/TMHBI 3BYKOBOU BOJIHBI TI0 pe3y/bTaTaM Hab/rofeHui
uHTep(depeHIY 3ByKOBBIX BOJIH.

Habmonenue U oObscHeHWe siBleHWM WHTepdepeHLUH U
Iudpaky MexaHUIeCKUX BOJTH.

[MpencraBnenve  obsacteld  TIpUMeHeHUs  y/lbTpa3ByKa U
TMepCTIeKTUBBI €r0 MCTO/Ib30BaHMSl B Pa3/IMUHBIX O0JIACTAX HAYKH,
TeXHUKH, B MeJIULIMHE.

W3nokeHWe CyTH 9SKOJOTMUYECKUX TIpoOsieM, CBSI3aHHBIX C
BO3/IeliCTBHEM 3BYKOBBIX BOJIH HAa OPraHU3M uesioBeKa

OJIEKTPOMarHUTHbIE
KoseGaHuUs

HabnrosieHre OCHWUIOTPAMM TapMOHHUYECKUX KOJIe0aHWM  CHJTbI
TOKa B LIEIH.

N3mepenue 3/1eKTPOEMKOCTH KOH/leHcaropa. N3mepenue
WH/JYKTMBHOCTb KaTYLLIKH.

WccnenoBanve  sBeHUS  3JIEKTPUYECKOIO  pe30HaHca B
T0C/IeJ0BaTe/IbHOM LIeTTH.

[TpoBefieHMe aHaMOTUM MeXAy (U3NUECKUMHU  BeJUUHWHaMM,
XapakTepU3yrL[UMHA  MeXaHWUYeCKyld U 3JIeKTPOMarHUTHYIO
KosiebaTesTbHbIe CUCTEMBI.

Pacyer 3HaueHWi CU/bl TOKA M HamNpsDKEHWs] Ha 3JIeMEHTaXx Lienu
TepeMeHHOTr0 TOKa.

WccnenoBaHue TIpUHIMIIA JleficTBUs TpaHcdhopmaTtopa.
ViccnenoBanue NpUHLIMIIA JeMCTBUS reHepaTopa IepeMeHHOr0 TOKa.
Wcrionb3oBanve VHTepHeTa /1 TIOMCKa WH(pOpMalUd O
COBPEMEHHBIX Crioco0ax rmepefaunt 1eKTPOIHePTuu

DJIeKTPOMarHUTHbIE
BOJIHBI

Ocy1ectsieHue pajuonepezauud U paguonpuema. McciepoBaHuve
CBOWCTB 3/7IEKTPOMAarHUTHBIX BOJIH C TIOMOIIbI0O MOOWU/IBHOTO Tesie-
OHa.

Pa3sBuTHe L€HHOCTHOIO OTHOLUEHUSI K H3ydyaeMbIM Ha YpOKax
¢u3rKy 00beKTaM ¥ OCBaBaeMbIM BU/IAM JeSITe/TbHOCTH.
OOBsicCHEHHEe TIPUHIMITAAILHOTO pa3/iMuMsl TPUPOJbLI YIPYTUX U
371eKTPOMAarHUTHBIX BOJIH.

V3noxeHWe CyTH JKOJIOTUUECKHUX TIpo0OjeM, CBSI3aHHBIX  C
3JIeKTPOMAarHUTHBIMU KOJie0aHUSIMU Y BOJTHAMM.

OObsicHEHHMe POM  37eKTPOMarHUTHBIX BOJTH B COBPEMEHHBIX
HcciieloBaHusIX BeenenHom

OnrTuka

IIpupopa cBeta

[lprMeHeHre Ha MpakKTHUKe 3aKOHOB OTpPaXKeHUs U IPerioMJIeHUSs
CBeTa MpH peLleHnH 3a/au.

Onpepenenve CTeKTpa/JbHbIX ~ TpPaHUl]  YyBCTBUTEIbHOCTH
YyesI0BeYyeCcKoro rasa.

YMeHMe CTPOUTb N300pa)KeHHs TTPeAMEeTOB, jaBaeMble TMH3aMH.
PacueTr pacCTOSIHUSI OT JIMH3bI ZI0 M300pakeHus1 TpeiMeTa.

PacueT onTHueCcKol CUJIbl JTUH3bI.

V3mepeHue OKyCHOTO pacCTOSIHUS JIMH3bI.

VicnibiTaHKe MoZiesieli MUKPOCKOTIA U TelecKoma

BosHOBEBIE CcBOMCTBA
cBeTa

Habntoenue siBieHUst MHTepGhepeHIUU 371eKTPOMarHUTHBIX BOJIH.
Habmrogenue siBnenust Judpakivy 3/1eKTPOMarHUTHBIX BOJTH.
HabnroieHue siByieHUsI M0JISIPU3aLdd 3/IeKTPOMAarHUTHBIX BOJIH.
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Vi3mepeHue [MHBI CBETOBOM BOJIHBI 0 pe3y/ibTaTaM Hab/roeHust
siB/ieHUs1 UHTepGepeHLIUH.

HabroneHue siieHus JudpakLiiy cBeTa.

HabnroieHue siByieHUS MOJISIPU3ALIAN M JUCTIEPCHY CBeETa.

[Touck pasnmuuuii U CXOACTBA MeXAYy [U(GPaKLMOHHBIM U
JIMCTIePCHOHHBIM CTIEKTPaMHU.

[TpuBesieHrie TIPUMEPOB MOSIB/IEHUSI B NIPUPO/ie M UCIO/Ib30BaHuUs B
TeXHUKe siBJieHMM uHTepdepeHUWH, AUPAKLUK, TOASpU3aLui U
Jucnepcuy ceeta. [lepeunciieHre MeTOZOB TO3HAHHWS, KOTOpbIE
WCI10/1b30BaHbI MPU U3yUeHUH YKa3aHHbIX sIBJIEHUN

J/ieMeHTbI KBAaHTOBOM (PU3UKH

KBaHTOBas ornTHKa

HabGsmoenue dhotosnekTprueckoro addekra. OObsCHeHNe 3aKOHOB
CroseToBa Ha OCHOBE KBAHTOBBIX Ipe/ICTaB/IeHUM.

PacueTr MakcuMasbHOW KHHETHUECKOW SHEPruM 3JIeKTPOHOB TIPU
¢otosnekTpruueckom 3¢ dekre.

OnpepeneHvie paboThl BbIX0/[a 3/IEKTPOHA 110 TpadMKy 3aBUCHMOCTH
MaKCHMajbHOW KUHETUYeCKOW HSHepruu  (OTO3/IeKTPOHOB  OT
4yacToThl cBeTa. V3MepeHre paboOThI BbIXO/A 37I€eKTPOHA.
[Tepeuncnenre TPUOOPOB yCTAaHOBKH, B KOTOPBIX TPUMEHSIETCS
0e3uHepIMOHHOCTE (hoTodddeKTa.

OOBsicHeHWe  KOPMYCKY/ISIPHO-BOJTHOBOTO ~ /lyajii3Ma  CBOWCTB
(hoToHOB.

OOBsicHeHMe pOSM KBAaHTOBOM ONTHKW B Pa3BUTHU COBPEMEHHOM
busuku

dusuka aTroma

HabroieHue TMHeMYaTbIX CIIEKTPOB.

PacueT uYacTOThl W [JIMHBI BOJIHBI MCITyCKAeMOTO CBeTa TIpH
repexozie aToMa BOZIOpO/ia M3 O/IHOrO CTAL[MOHAPHOTO COCTOSIHUS B
ZIpyToe.

OObsicHeHHEe  TPOMCXOXKIEHHWS JIMHEHUaTOro CIeKTpa aToma
BO/IOPO/Ia M pa3/IMuMsl IMHEHYAThIX CIIEKTPOB PA3/IMUHBIX Ta30B.
VccnemoBaHye TMHEHRYATOrO CIIEKTpa.

VccneoBaHye TIPUHIMITA PAOOThI TFOMHUHECIIEHTHOM JIAMITBI.
HabsroieHre v 00bsiCHeHHe TIPUHIIUTIA AeHCTBHYS Ja3epa.
[TpuBesieHe TIPUMEPOB HCIIO/Ib30BaHUs Jla3epa B COBPEMEHHOM
HayKe U TEXHHKe.

Wcnonb3oBanue VHTepHeTa /s TOMCKA HWH(POPMAlMH O
MepCreKTUBaX MPUMEHeHHs J1a3epa
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dusrka aTOMHOIO fifipa

HabntomeHue TpekoB anb(da-yacTul] B Kamepe BunbcoHa.
PeructpupoBaHue s/|epHbIX M3y4YeHU C TIOMOIIbIO CUeTurKa
[eiirepa.

Pacuet sHepruu CBsi3v aTOMHBIX Sifiep.

OrnpesienieHre 3apsila M MacCOBOTO uuC/la aTOMHOTO  si/ipa,
BO3HHUKAIOIIIEro B pe3yJibTaTe paJjJu0aKTUBHOIO pacraja.
BbrunciieHre SHEpPTUM, OCBOOOKJAIOIIEMCS TpPH PafHO0aKTUBHOM
pacriazie.

OripefiesieHre MPOAYKTOB siIePHOU peakLvu.

BbIunicieHre 3Heprur, 0CBOOOKIAIOILEHCS TIPH AJIePHBIX PeaKIHSIX.
[ToHMMaHWe TperuMyIleCTB U HeIOCTaTKOB UCIO/Ib30BaHUSI aTOMHOM
SHEPrMM W WOHU3UDPYIOLU[UX U3AyUeHUM B TPOMbILIJIEHHOCTH,
MeJuLHe.

V3noxkeHne CyTH JKOJIOTHUECKUX TIpo0OjeM, CBSI3aHHBIX  C
OuonornueCcKUM JIeMCTBUEM PaZiIMOaKTHBHBIX U3/TyueHHUH.
[TpoBefeHne knaccubuKalydyd 3/IeMEHTapHBIX YacTHL[ T0 UX
(bu3MyeckM xapakTepucTUKaM (Macce, 3apsily, BpeMeHU >KU3HU,
CIIUHY U T. [1.).

[ToHMMaHWe 11eHHOCTel Hay4YHOTo TMO3HaHWS MHpPA He BOOOIie s
ye/ioBeUeCTBa B I€JIOM, a /I KaXA0ro OO0yuaroImierocsi jMyHO,
LIEeHHOCTel OB/aflecHUsi MeTO/IOM HAayuyHOro TI03HaHUs  [Jis
JIOCTIDKEHUS ycriexa B JIFOOOM BH/le TIPAaKTHUECKOU J1esITe/TbHOCTU

IBomonus BecenenHoi

CTpoeHue U pa3BUTHE
Bcenennou

Hab6umrogenue 3a 3Be3aamu, JIyHO# U T/IaHeTaMH B TeJIECKOTI.
HabntofeHue CcoMHeUHBIX TISITEH C TIOMOLIBIO  Tejeckorma |
COJIHEYHOTO 3KpaHa.

Wcnonb3oBanve  VHTepHeTa  yid  TIOMCKa  W300pakeHH
KOCMUYeCKUX 00beKTOB ¥ MHpOPMaLu 00 UX 0COOEHHOCTSIX
OO6cy>keHre BO3MOXKHBIX —CLIeHapHeB 3BOJIIOLMM  BcesieHHOM.
Ucnonb3oBanve  VHTepHeTa [  MOWCKAa  COBPEMEHHOU
vH(popMalid o pa3BuTuu BcenenHoil. OueHka WHMOpMaIUU C
TO3UL[UA ee CBOWCTB: JOCTOBEPHOCTH, OOBbEKTUBHOCTH, TOHOTHI,
aKTya/IbHOCTHU U T. [1.

OBOIOLMA 3Be3. ['unoTesa
ripoucxoxaeHus: ComHeuHoM
CUCTEMEI

BbIunc/ieHre 3HEPruM, OCBOOOXK/AIOIIENCS TIPU  TepPMOSEPHBIX
peaxiusix.

®opMyMpoBKa Npob/ieM TePMOSIIEPHOM SHEPTeTHKU.

OOmbsicHeHYe BIUSHUSI COTHEYHOM aKTHBHOCTH Ha 3eMJTIO.
[ToHuMaHHe pOMM KOCMUUECKUX WCCAeOBaHUM, UX HAy4yHOro U
5KOHOMHYECKOT0 3HaUeHHUSI.

OO6cy>xeHre COBPEMEHHBIX THUTIOTE3 0 TIPOUCX0XKAeHUH CoTHeUHOH
CUCTEMbI
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3. YCJIOBUS PEAJIM3AIIUY YYEBHOM AU CIUILIMHBI
3.1. TpeboBaHusA K MUHIMA/IbHOMY MaTepHa/IbHO-TeXHHYECKOMY 00eCreueHUIo
Peanmu3auyisi yueOHOM AUCUMITIMHBI TpeOyeT Hamuuust  yuyeGHOTO KabrHeTa (HU3UKH

O0OopyaoBaHMe yueOHOr0o KaOuHeTa:

1. TemaTnueckue KOMILJIEKTHI IeMOHCTPALIMOHHBIX TPUOOPOB

1.1. KoMrieKT ieMOHCTPALMOHHBIX TIPUOOPOB 10 MeXaHUKe

1.2. KoMI1/71eKT 1eMOHCTPALMOHHBIX TIPHOOPOB 10 MeXaHHUeCKUM KoJiebaHUsIM 1 BOJTHAM
1.3.KoMIIeKT ZIeMOHCTPALIMOHHBIX TTPUOOPOB M0 MOJIEKYJIIPHON (U3KKe U TEPMOJUHAMUKE
1.4. KoMI/1eKT 1eMOHCTPALMOHHBIX TIPUOOPOB TI0 3/IeKTPUYECTBY

1.5. KoMmriieKT ieMOHCTPALIMOHHBIX IPUOOPOB 10 ONTHUKE U KBAHTOBOM (PU3MKe
2. TemaTuueckrie KOMITIEKTBI J1aDOpaTOPHBIX MPUOOPOB

2.1. KommieKThbI PUOOPOB /1711 GPOHTA/TBHBIX PaboT

2.1.1. KommieKT 1a60paTOpHBIX MPUOOPOB 110 MeXaHHUKe

2.1.2. KommuieKT 1ab00paTOpPHBIX MPUOOPOB 10 MOJIEKY/ISIPHOM (hH3HKe U TepMOAMHAMUKE
2.1.3. KomniekT 1ab60paTopHBIX PUOOPOB 110 37IeKTPUYECTBY

2.1.4. KoMmrieKT 1ab0paTOPHBIX MPUOOPOB 0 ONTHKE

3. Komriektsl 060pyoBaHust 0011jero Ha3HaueHuUst

3.1. KoMI/1eKT UCTOYHUKOB 3/1EKTPUYECKOT0 TOKA

3.2. KoMmmieKTbI BCIIOMOraTeIbHOT0 000py10BaHuUsI

3.2.1. KommieKT MprOOpPOB ¥ MPUHA/IIEXKHOCTEH K HUM

3.2.2. KoMIIeKT nocyzbl ¥ IPUHAJIeKHOCTeN K Hel

3.2.3. KoMIIeKT pacxoJHbIX MaTepraioB

3.2.4. KoMI/IeKT UHCTPYMEHTOB

4. KoMI1eKTbl Mojienei

4.1. Mogens 6POYHOBCKOTO JBVKEHHS

4.2. Mogesnb BeTpoBUrare/s

4.3. Moge/bs MOJIeKY/IIPHOTO CTPOEHUs MarHuTa

4.4. Mopenb 4eTbIpeXTaKTHOIO JBUTaTesl

4.5. Mogesb 3/71eKTPOMarHUTHOI'O pejie

5. KommieKT neyaTHbIX OCOOMIA

5.1. Kommekr Tabmur 1o ¢pusuke

5.2. TTopTpeTsl BbIAAOLIMXCS (PHU3UKOB

5.3. Tabmuija "MekayHapogHasi CUCTeMa e[WHULL"

5.4. I1Ikasa 371eKTpOMarHMTHBIX BOJTH

6. KomriieKTsl 5KpaHHO-3BYKOBBIX CPe/ICTB 00yueHus

6.1. KoMIiekT cepum AUaro3suTuBOB

6.2. KommiekT yueOHBIX BUAEO(PUIBMOB

6.3. KoMII/IeKT KOMITbIOTEPHBIX [IPOrPaMM

7. AuaakTuyeckre KapTOUYKU 10 TeMam
8. TecToBble 3ajaHUs 110 TeMaM
9.TexHHUYeCKHe CPeJCTBA OOyUeHUSI:
9.1. KomrstoTep

9.2. IIpoekTop
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3.2. iludopManiuoHHoe obecrieueHue 00ydeHust
IlepeueHb peKOMEHAYEMbIX y4eOHbIX U3/JaHUM, AOTIO/THUTE/TLHOMN JIMTepPaTyphl
OcHOBHBIE HCTOYHHKMU:

1. ImutpueBa B. ®. ®usuka a1 npodeccuii ¥ CrieljiajbHOCTeN TeXHUUeCKOro Mpodusst: yueOHUK /1/1st
obOpa3oBaTe/IbHBIX YUupeskZeHu cpes. Tipod. obpazoBanust. — M., 2015.
2. MskumeB I'.5. ®usmka: yueb. [nsg 10 k1. obOmjeobpa3oBaT. YupexkieHui: 0a30BbI U MPOGUIL
Ypoeuw/I'.{1. MsikyuiieB, b.B. BbyxosueB, H.H. Corckuii; nong pen. B.M. HukonaeBa, H.A.
[TapdenTheBoi. -17-e u3g., nepepad. U mon. — M.: TIpocsernenue, 2014
3. Mskues I'.fl. ®usmka: yueb. [ns 11 k1. obmjeobpasoBaT. YupexaeHuid: 0a30BbI M TIpOdUII.
Ypoeuu/T'.f1. Mskyume, b.b. BbyxoBueB, H.H. Cotckuii; nog pexa. B.M. HukonaeBa, H.A.
[TapdenTtbeBoid. -17-e u3f., mepepad. N gor. — M.: TIpocBeirienue, 2014.

Jlono/THUTeTbHbIE HCTOUHHKU:

1. T'enpenmreiin J1.3., Juk FO.U. ®usmka. Yuebnuk s 10 k1. — M., 2013

2. l'enpenmreiin JI.3. [Iuk FO.U. ®usmka. Yuebnuk gis 11 k1. — M., 2013

3. JlabkoBckuii B.B. 220 3amau mo ¢usukKe C pemieHWsMH: KHUTa [ ydammxcs 10—11 ko
ob1rieoOpa3oBarebHBIX yupexaeHuit. — M., 2014

NHuTepHeT-pecypchi:

1. www.school.edu.ru

2. http://bakhtinairina.narod2.ru/ikt na urokah fiziki/

3. http://www.openclass.ru/blogs/56237

4. http://en.edu.ru/shared/files/old/physicsmethod/internet/7469 lessons.html

5. www. fcior. edu. ru (®ezmepanbHblii [IeHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX PECYPCOB).

6.wwww. dic. academic. ru (AkazeMuk. C/ioBapy 1 HLUK/IONEINUN).

7.www. booksgid. com (Books Gid. 3nekTpoHHasi 616/MoTEKA).

8.www. globalteka. ru (I'no6anTeka. I'nobansHast 6uO/MMOTEKA HAYYHBIX PECYPCOB).

9.www. window. edu. ru (EguHOe OKHO [OoCTyTIa K 00pa3oBaTebHBIM Pecypcam).

10.www. st-books. ru (Jlyurmiast yueGHast iureparypa).

11.www. school. edu. ru (Poccuiickuii o6pa3oBaTe/ibHBIM MOpTad. JlOCTYITHOCTb, KauecTBo,
5 PeKTUBHOCTB ).

12.www. ru/book (DnekTpoHHasi OMOIMOTeUHast CHCTEMA).

13. www. alleng. ru/edu/phys. htm (O6pa3oBarenbHbie pecypckl IHTepHeTa — Du3MKa).

14. www. school-collection. edu. ru (Eannas komtekiuys 1udpoBbIX 00pa3oBaTebHBIX PeCypPCOB).

15. https//fiz.1september. ru (yue6HO-MeToAMYeCKasi TazeTa «PU3MKa»).

16.www. n-t. ru/nl/fz (HobeneBckue naypearsl 1o ¢hu3MKe).

17. www. nuclphys. sinp. msu. ru (f1zepHast ¢pusuka B VIHTepHeTe).

18. www. college. ru/fizika (ITogrotoBka K EI'3).

19. www. kvant. mccme. ru (Hay4HO-NONY/ISIPHBIN (PU3UKO-MaTeMaTHUeCKuii )XypHai «KBaHT»).

20. www. yos. ru/natural-sciences/html (ecTecTBeHHO-HayuHbIN >KypHan mjisg Mosiofexu «IlyTe B

HayKy»).
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4. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUVSI YYEBEHOM AN CIIUII/IMHBI

KoHTpo/lb ¥ OLleHKa pe3y/bTaToB

OCBOeHHuAd

yu4eOHOM  AWCLUIUIMHBI ~ OCYIeCTB/ISeTCS

rnpernogaBarejiemM B IIponjecce TIIpOBeA€HUA TIPAKTUYECKUX 3aHATUH U na60paT0prlx pa60T,
TeCTUPOBAHHSA, d TdKXKe BbITIO/JIHEHUA O6yI—Ia}OH_[I/IMI/ICH WHAWBUAYA/IbHBIX 38,[[8HHI>‘I, ITPOEKTOB,

HCC/ie/IOBaHUM.

Pe3ynbTaThl 00yueHHs
(MeTanpegMeTHbBIe, MPeMeTHbIE)

@opMBbI U METO/IbI KOHTPOJIS ¥ OLIEHKH!
pe3y/IbTaToB 00yueHHs

- MeTaripeIMeTHELIE:
— WCIOJIb30BaHKE Pa3/TMUHBIX BU/IOB
TI03HaBaTe/IbHOM /leATeTbHOCTH /IJIsl PellieHUst
(bu3nyeckux 3a/1a4, TpUMeHeHre OCHOBHBIX
METOZIOB TI03HaHUs (HaO/IFOIeHus], OTTMCAHUS,
M3MepeHus, SKCIiepuMeHTa) JI/Is1 U3yUeHust
pa3/IMYHbIX CTOPOH OKpYKatolei
JIeCTBUTE/IbHOCTY;
— WCIO/Ib30BaHKe OCHOBHBIX
WHTE/IeKTYaIbHbIX OMepalyii: TOCTaHOBKU
3aziauu, (opMyIMpOBaHUS TMIIOTe3, aHa/ln3a 1
CUHTe3a, CPaBHEeHHMs, 000011eHus,
CUCTeMaTH3allvH, BbISIBJIEHHS TTPUUHUHHO-
CJIe/ICTBEHHBIX CBsI3el, TIOMCKa aHaJIOT OB,
(dhopMynupoBaHUsI BLIBOZIOB [IJisl U3yUeHUsI
Pa3/IUYHBIX CTOPOH (hr3UUecKrX 0OBEKTOB,
sIBJIEHUI U TPOLIeCCOB, C KOTOPLIMU BO3HUKAeT
HeoOXOITUMOCTh CTA/IKUBATLCS B
npodeccroHanbHOM cdepe;
— yMeHUe TeHepHUPOBaTh UJIeN 1 OTIPe/IeJIsATh
cpeAcTBa, HeoOXOoAUMbIe [Jisl X peanu3alivy;
— yMeHHe UCII0JIb30BaTh pa3nyHbIe
WCTOYHUKY /151 TIOJTyueHus: hrU3nuecKou
uH(OpMalLIMH, OIleHWBaTh ee I0CTOBEPHOCTD;
— yMeHHe aHa/Iu3UPOBaTh U MPe/ICTaB/SATh
WH(OPMALIMIO B Pa3/IMUHBIX BU/IAX;

yMeHHe MyOJTUUHO TIPe/ICTaB/IsATh Pe3y/IbTaThl
COOCTBEHHOT'O UCC/Ie/IOBaHMUSI, BECTH
JUCKYCCUU, JOCTYITHO ¥ TaDMOHHUYHO CcoueTast
cofiep>kaHue U (hOpMbl TIpe/iCTaB/IsieMO
MHpOopMaLu

- TIpe/IMEeTHBIE:

— chOpMHPOBAHHOCTD TPe/ICTaBIEHUMN O POU
Y MecTe (PU3UKU B COBPEMEHHOW HayuHOU
KapTUHe MUpa; TOHUMaHue GU3nUecKout
CyIIHOCTH Hab/ro1aeMbIx Bo BeeeHHOM
sIBJIEHUH, posid GU3UKU B (OPMUPOBAHUHT
Kpyro3opa ¥ (yHKLMOHaIbHON TPaMOTHOCTH
yesIOBeKa /IJisl pellleHus MpaKTUUeCKUX 3a/jau;
— BJIaJieHre 0CHOBOTIO/IararoIiuMu
(bU3MUeCKUMU TIOHSITHSIMHU,
3aKOHOMEPHOCTSIMH, 3aKOHaMH Y TEOPUSIMU;
yBepeHHOe UCI10/ib30BaHKe (HhH3NUeCcKoi
TEePMUHOJIOTUU U CUMBOJIUKHY;

HpaKTI/I‘JECKaH pa60Ta - IIPOBEPKA IPaBUJIbHOCTHU
BBITIO/THEHHS TTPAKTHYECKUX pa60T; TeCTUPOBaHHE -
3KCH€pTHBII>i dHa/I1M3 BBITIOJTHEHHUA TeCTa,
KOMMEHTI/IPOBHHHbIﬁ OIpoc;

KOMMEHTI/IPOBaHHHﬁ OIpoc;

KOMMEHTUPOBaHHbIN OMPOC; TeCTUPOBaHUe -
9KCIePTHBIN aHaIu3 BBITIOJTHEHUsI TeCTa

3acnymBaHue pecepaToB
JlaboparopHast paboTa — poBepKa NpaBUIbHOCTH
BBITIOJTHEHUS Ta00pPaTOPHOU paboThI, MPOEKT -
9KCIIePTHBIN aHa/M3 pean3aliiy MpoeKTa

KOMMEHTHPOBAHHBIN OTIPOC, KOHTPOJ/IbHasi paboTta

— 3KCIIepTHaA OLleHKa BBITIOJIHEHHA KOHTpOJ’IbHOﬁ
pa60TbI; TeCTUPOBaHHE - 3KCHepTHLIﬁ dHaJ/In3
BBITIO/THEHHSA

3acaylmBaHue 10KAa/I0B , MPOEKT - 9KCIIePTHBIN




—BJIa/ileHle OCHOBHBIMH MeTO/JaMU HayYHOT O
MI03HaHUs, UCIO/Ib3yeMbIMU B (hU3MKe:
HabJ/roileHreM, orvcaHreM, U3MepeHHeM,
JKCIIePUMEHTOM;

— yMeHUs 06pabaThIBaTh pe3y/bTaThl
n3MepeHni, 00Hapy>K1BaTh 3aBUCHMOCTh
MeXx1y (GU3nYecCKUMHU BeTMYMHaMU, OOBSICHSITD
TIO/TyYeHHbIe Pe3y/bTaThl U [ie/laTh BBIBO/BI;

— c)OpMHUPOBAaHHOCThL YMEHUsI pellaTh
(du3nueckue 3aauu;

— c)OpMHUPOBAHHOCTh YMEHUSI IPUMEHSITh
TIO/TyYeHHbIe 3HaHUs /17151 00BSICHEHUS YCIIOBUIA
TpoTeKaHusi GU3NUeCKUX sIBJIEHU B TIPUPOJE,
nipocdeccroHanbHOM cdepe U [71s1 IPUHATUS
MPaKTUYeCKUX pellleHui B OBCeJHEBHOM
JKU3HY;

— ¢hOopMHPOBAHHOCTb COOCTBEHHOM MO3ULIUN
TI0 OTHOLIIEHUIO K (hr3nueckoi nH(opmaruu,
TI0/Ty4aeMOM 13 pa3HbIX UCTOYHHKOB.

dHa/IM3 ped/in3allhu MMPOeKTa

KOMMEHTHPOBaHHBIM OMpOoC; KOHTPOJIbHast pabota —
9KCIepTHasi OLieHKa BBITIOIHEeHNSI KOHTPOJIbHOM
paboThI; TECTUPOBaHUe - SKCIIEPTHBIN aHa/IN3
BBITIOJTHEHUST

TeCTUPOBaHUe - SKCIIePTHbIN aHa/Iu3
BBITIOJIHEHUS TeCTa,

KOMMEHTUPOBaHHBIN OMPOC
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