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HOACHUTEJBHASA 3AIIMCKA

Pabouas mnporpamma oOmeoOpa3oBaTeNbHOW Y4eOHOW UCITUTIIINHBI
«Duzuka» npenHazHadueHa s uzydeHus ¢usuku B OI'BIIOY  «Pszanckuit
MEIUIMHCKUN  KOJUICIK»,  pEAIM3YIOIIero  MpOrpamMMy  MOJATOTOBKH
crieruanuctoB cpeanero 3peHa (IIIICC3) CIIO na 6a3e OCHOBHOI'O OOIIETroO
o0pa3oBaHMs MPU MOJATOTOBKE CIEIMATUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paboTaHa B COOTBETCTBMU C PekomMeHIalnusMH 1O
OpraHM3ally MOJIyYEHHUs CpeIHero 0011ero oOpa3oBaHus B MpeaeiaXx OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEIHETO MPO(ECCHOHATBHOTO 00pa30BaHUS Ha
0a3ze OCHOBHOro oOmiero obpa3oBaHUsA C y4eTOM TpeOoBaHMI (eneparbHbIX
rOCYyTapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB W ToJydaemou mpodeccun
WU CTIEIMUAIBHOCTH CPEIHETO NPOEeCcCHOHATBLHOTO 00pa3oBaHus (TUCHMO
JlemmapTamMeHTa TOCYIapCTBEHHOW IOJUTUKHA B cdepe MOATOTOBKH pPabdodmx
kanapoB u JII1IO MunoOpHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue mnporpamMmmbl «®DHU3MKa» HANPABICHO Ha JOCTUXKECHUE
CIICAYIOIINX LEJICH:

o OCBOCHHE 3HAHUN O (PYyHIAMEHTAIbHBIX (U3UYECKUX 3aKOHAX U
NPUHINIAX, JEXKAIMX B OCHOBE COBPEMEHHON (PU3MYECKOW KApTHUHBI MUPA;
HanboJiee BaXKHBIX OTKPBITUAX B 007acTH (PU3MKHU, OKa3aBUIUX OMPECIAIONIee
BIIMSIHUE HA PA3BUTHE TEXHUKUW U TEXHOJOTHHU;, METOJAX HAYYHOI'O IMO3HAHUSA
MPUPOIBI;

o OBJIaJICHUEC YMEHHUSIMU MPOBOAUTH HAOJIOJCHUS, TJIAHUPOBATH U
BBIMOJIHATh DKCHEPUMEHTHI, BBIJABUTaTh THUIOTE3bl W CTPOUTH MOJICIIH,
MPUMEHSTh MOJy4YEHHbIC 3HAHUS N0 (U3UKE T OOBSICHEHHUS Pa3HOOOpa3HBIX
bu3MYeCKUX SBJICHUM U CBOWCTB BEIIECTB; MPAKTUYECKH MCIOIb30BaTh
dbu3nueckue 3HaAHUS; OICHHWBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYyYHOU
uHpopmanuu;

o pa3BUTHE TMO3HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYyalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpouecce NMpUOOpPEeTeHUs 3HAHUW U YMEHUU 1O
¢bu3MKe C UCMOJH30BAHHEM PA3JIUYHBIX HCTOYHUKOB HWHPOpPMAIUU U
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTU;

o BOCIIUTAHUE YOEXKJICHHOCTH B BO3MOXHOCTH IO3HAHUS 3aKOHOB
NPUPOJBI, HCIOJH30BAHUS JOCTHNKEHUM (GU3MKU Ha 0OJiaro  pa3BUTHS
YEeJIOBEYECKON IMBUIIM3AINHU; HEOOXOIUMOCTH COTPYIHHYECTBA B IMpoIlecce
COBMECTHOTO BBIMOJHEHHS 3a/a4, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
ONMMOHEHTa MPU OOCYXJEHUU MPOOJIEM €CTECTBEHHO-HAYYHOTO COAEpKaHUS,
FOTOBHOCTH K MOPAJIbHO-3TUYECKOM OLIEHKE HCIOJb30BaHUSI HAYYHBIX
JOCTHKEHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3alUTY OKPYKAIOIIEH CPEIbl;

o HCTOJIb30BAHUE MPUOOPETCHHBIX 3HAHUUW W YMEHHUH ISl pelIeHUs
MPaKTUYECKUX 3aJad TMOBCEIHEBHOW JKU3HU, oOecredeHuss 0e30MacHOCTH
COOCTBEHHOM KHU3HHM, PAIlMOHAIBHOTO TPUPOJOIOJIB30BAHUS U  OXPaHbI
OKpYXarolel cpelibl 1 BO3MOKHOCTh IPUMEHEHUS 3HAHUU MIPU PEIICHUU 3a]1a4,
BO3HUKAIOIINX B TOCIEAYIONIEH MpodecCuoHaIbHON NeITeTbHOCTH.

o B nporpaMMmy BKIIOYEHO COJEpKaHHE, HamNpaBlICHHOE Ha



dbopMUpOBaHNE Yy CTYJAEHTOB KOMIIETEHIIMI, HEOOXOAMMBIX I Ka4€CTBEHHOTO
ocBoeHus CIIO Ha 6a3e 0OCHOBHOI0 0011Ier0 0Opa3oBaHMS.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCITUITJIMHBI
«PU3HUKA»

B ocuoBe yueOHoON aucuumumabl «Dusnka» JEKUT yCTaHOBKAa Ha
dbopMupoBaHMe Yy O0OydYaeMbIX CHUCTEMbl 0a30BBIX TOHATUH (U3NKH U
MPEJCTABICHUNA O COBPEMEHHOW (u3ndeckod KapTHHE MHpa, a TaKkKe
BBIPA0OTKA YMEHUM MPUMEHATh (PU3MYECKHE 3HAHUS KaK B MPodecCHOHATLHON
JEeSITeIbHOCTH, TaK U JJIs1 pEIICHUs] KU3HEHHBIX 3a/1a4.

MHorue TOJIOKEHHS, pa3BHBaeMbie (HU3UKON, paccMaTPUBAIOTCS Kak
OCHOBa CO3JIJaHUsl M HMCIOJb30BaHUSI UH(OPMAIMOHHBIX U KOMMYHUKAITMOHHBIX
texHonorui (MMKT) — onpHOro m3 Hamboyiee 3HAYMMBIX TEXHOJIOTHYCCKUX
JOCTHKEHUN COBPEMEHHOMN LIMBUJIN3AIHH.

du3nkKa [OaeT K4 K MOHMMAHUID MHOTOYHUCICHHBIX SIBJICHUU U
MPOIIECCOB  OKpY’)Kalomero Mupa (B  €CTECTBEHHO-HAyYHBIX  00JIAaCTHX,
COIIMOJIOTUH, DKOHOMHKE, SI3BIKE, JIUTEpaType u Ap.). B dusuke popmupyrorcs
MHOTHE BUJbl JEATEIBHOCTH, KOTOPbIE UMEIOT METa-NMpeAMETHBIN Xapaktep. K
HUM B TIEPBYIO OYepeJb OTHOCATCS: MOJACIMPOBAHHE OOBEKTOB W IPOIIECCOB,
NPUMEHEHUE OCHOBHBIX METOJIOB IIO3HAHUS, CHUCTEMHO-HUH(OPMAIIMOHHBIH
aHanu3, (GOpMyJHUPOBAHKUE TUMOTE3, AHAIU3 U CUHTE3, CPaBHEHHUE, 0000IIEeHHE,
CUCTEMAaTHu3allusi, BBISABICHUE TMPUUMHHO-CJIEJCTBEHHBIX  CBA3€H, TOUCK
aHaJIOTOB, YINpaBJieHWE 00BEKTaMu U Tpoleccamu. VIMEHHO 3Ta MUCHUIIIMHA
MO3BOJIAET MO3HAKOMUTD CTYJICHTOB C HAYUHBIMU METOJIaMU MO3HAHUSI, HAYYUTh
WX OTJWYATh TUIOTE3Y OT TEOPUHU, TEOPUIO OT IKCIICPUMEHTA.

du3nka UMEET O4YeHb OOJBIIOE W  BCEBO3PACTAIOIIEE  YHUCIO
MEXIUCHUIITIMHAPHBIX CBS3€H, MPUYEM HA YPOBHE KAaK MOHATUHHOIO ammnapara,
Tak ¥ uHCTpyMeHTapus. CKazaHHOE MO3BOJIAET paccMaTpuBaTh (U3UKY Kak
METaJUCIUILINHY, KOTOpas MNpPEeAOCTaBISCT MEXIUCHUIIIMHAPHBINA SI3bIK IS
ONHMCAHUS HAYYHOU KapTUHBI MHpA.

dusmuka SBISIETCA CUCTEeMOOOpa3yromuM (HaKTOpoOM [JIsi €CTECTBEHHO-
Hay4YHBIX YU4€OHBIX MPEIMETOB, MOCKOJBbKY (PU3HUECKHUE 3aKOHBI JIEKAT B OCHOBE
COJIep)KaHUsl XHMHUHU, OHOJIOTUHU, reorpaduu, aCTPOHOMHHM U CHEIUATBHBIX
JUCHMIUIMH. YueOHas nucuuiinHa «®dusuka» co3naeT yHUBEpCalbHYH 0asy
I U3ydeHUs oO0menpoPecCUOHANBHBIX U CHEIUAIBHBIX  JUCIUILIMH,
3aKyiaabiBasi GyHAAMEHT ISl MOCEAYIONEeTO O0OyUYeHUs CTYICHTOB.

OO6nagas JIOrH4ecKoil CTPOMHOCTBIO M OMUPASACh HA DKCIEPUMEHTAJIbHBIE
bakTel, yueOHass aucuuminHa «dPusuka» (GOpMHUPYET Y CTYJACHTOB MOIJIMHHO
Hay4yHOe MHUpOBO33peHue. dusuka gBIIETCS OCHOBOW YYEHHS O MaTepHaJIbHOM
MHUpPE U perraeT mpoOIeMbl 3TOT0 MUPa.

Conepxanre y4eOHOW JUCHHMIUIMHBI, peaTu3yemMoe TpHU MOATOTOBKE
oOyJarmmxcs no CHEIUAIBHOCTSIM MEIUIUHCKOTO npodus
npodecCHOHATFHOTO 00pa30BaHUs HE MMEET SIBHO BBIPAXEHHOW MPOQPUIBLHOU
COCTABJISIIOIIEH, TaK Kak MpOodecCuu W CIEeNUaIbHOCTH, OTHOCSIIUECS K dTOMY
npoduiito 00ydeHUs HE UMEIOT NMPEUMYIIECTBEHHOW CBSI3M C T€M WA WHBIM



pazaenom ¢usuku. OJAHAKO MOBBIIIEHHOE BHUMAHHE MOXET OBITH YNIEJICHO
M3YyYEHUIO TPUMEHEHHsSI (PU3UUYECKUX OTKPBITUH M 3aKOHOB B MEIMIIMHE, a
TaK)Xe TEMaM 3KOJIOTHYECKOTO COJAEPIKAHUS, MPUCYTCTBYIOIIUX MOYTH B KaXKJI0M
pasjuene.

Teopernueckue cBeneHUs Mo (GU3UKE TOTMOJHIIOTCA JTEMOHCTPAIIUSIMU U
nabopaTopHBIMHU paboTaMu.

N3ydyenne oOmeoOpa3zoBaTenbHON YyueOHON aucHUmIuHbl  «Duszukan
3aBepIIaeTcs MOABEICHNEM UTOTOB B hopme nudPepeHInpOBaHHOTO 3aUeTa.

MECTO YUYEBHOMH JIJUCHUILJIMHBI B YYEFHOM ILVIAHE
VYyebnas gucuuminuHa «DPusznka» SBISETCS y4eOHBIM MPEAMETOM IIMKIIa
00111e00pa30BaTeIbHBIX YUEOHBIX JUCIIUILINH.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCLMUIIIAHDBI
OcBoeHME cofiepKaHUsI Yy4eOHOU MUCHUILUIMHBI «DPu3uKa» obOecreuruBaeT
JOCTHKEHUE CTYJICHTAMM CIEIYIONIUX PE3yJIbTATOB:
JAUYHOCHHBIX:

® YyBCTBO TOPJAOCTH M YBAKEHHUS K MCTOPUU U JIOCTHUNKCHUSIM
OTEYECTBCHHONW (U3MYECKONW Hayku; (HU3HUYECKH TIPaMOTHOE
noBefeHHe B TPOGECCHOHATBLHOM JACATCILHOCTH M OBITY IIpU
oOpareHnu ¢ MprudopaMu U YCTPOUCTBAMU;

® YMCHHUE HCMOJb30BaTh JOCTHKCHUS COBPEMEHHON (hU3UUECKOM
HAayKd U (PU3HMYECKHX TEXHOJOTHH IS MOBBIIMICHUS COOCTBEHHOTO
MHTEJUJIEKTYaJbHOTO Pa3BUTHSI B BBIOpaHHOW MNpodheCCHOHATBHOU
NEeSTCIBHOCTH;

® YMEHHUE CaMOCTOSITEIbHO JOOBIBaTh HOBBIC 1JIsi ceOsi Pusmueckue
3HAHWS, HUCHOJB3ys IS  DTOTO  JIOCTYNHbIE  HMCTOYHUKHU
uH(opmanuu;

® YMEHHE BBICTPaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUS B
KOMaHJIe TI0 PEIICHUI0 OOIIMX 3a/1a4;

e YMEHHE YHOpaBJATh CBOEH I[MO3HABATEJILHOW JESITEIbHOCTHIO,
MPOBOJUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOI'O MHTEJJIEKTYaJIbHOTO
pa3BUTHUS;

MemanpeomemHulx:

® ICIIOJIb30BAaHUE PA3IMYHBIX BUJIOB MO3HABATEIBHOU JI€ATEIHHOCTH
IS pemieHus GU3nIeCKuX 3aja4, TPUMEHCHHUE OCHOBHBIX METOJ0B
no3HaHus (HAOJIOJACHMS, ONMHCAHUS, HM3MEPEHHS, DKCIIEpUMEHTA)
TUITST M3y4ECHUS Pa3IMYHBIX CTOpPOH OKpYy>Karolei
JICUCTBUTEJILHOCTH;

® ICIIOJIb30BAaHWE  OCHOBHBIX  HMHTCJUICKTYQJIBHBIX  OIEpAIUid:
MOCTAaHOBKU 3ajaud, (OpMyIMpOBaHUS THUIIOTE3, aHadu3a U
CHUHTE3a, CpaBHEHHUS, O0O0OOIIECHUS, CHUCTEMAaTH3alliH, BBISBICHUS
NPUYUHHO-CIICICTBEHHBIX  CBsI3€M, TMOMCKa aHajaoror, op-
MYJUPOBAHHUS BBIBOJAOB JJI H3YUYEHHUS PA3JIUYHBIX CTOPOH



¢usnueckux OOBEKTOB, SBJICHHM U MPOLECCOB, C KOTOPBHIMU
BO3HUKAET HEOOXOIMMOCTh CTaJKUBAThCS B MNPOQECCHOHATBHOM
cepe;

YMEHHE HCIOJIb30BaTh pa3IUYHbIE HMCTOYHUKU ISl TOJTYy4YEHUs
¢uznueckoit nHGOpPMAIIHH, OIIEHUBATH €€ JOCTOBEPHOCTD;

YMEHHUE aHalW3UpOBaTh M MPEACTABIATH HMHPOPMAIUIO B
pa3UYHBIX BUAAX;

yMEHHE MYyOJIMYHO TPEACTaBIATH pPE3yJIbTaThl COOCTBEHHOTO
MCCIIEIOBAHUS, BECTU JUCKYCCUH, JOCTYITHO U TAPMOHUYHO COYeTast
coJiep>kanue U (opMbl IpeacTaBIsieMoil HHpOpMaIuy;

npeomemmuulx:

c(hOPMUPOBAHHOCTh MPEJCTABICHUN O poJM U MecTe (U3UKU B
COBPEMCHHOW Hay4YyHOW KapTHHE MHpA; MOHUMaHHE (UINIECKOMN
CyIIHOCTH HaOmonaeMbix BO BceneHnHol siBieHuil, poau GU3MKU B
dbopMHupoBaHUU Kpyrozopa W (QYHKIIMOHAIBHOW TPAMOTHOCTH
YyeJioBeKa JJIsl pellIeHUs MPaKTUYECKUX 3a]1ay;

BJIQJICHUE  OCHOBOMOJIATAIOIIUMHU  (DUBMYECKUMHU  TIOHSITUSIMU,
3aKOHOMEpPHOCTSIMH,  3aKOHAMM U  TEOpPUSIMH;  YBEPEHHOE
UCIIOJIb30BaHNe (HU3NUYECKON TEPMUHOJIOTUN U CUMBOJIUKY;
BJIaJICHUE  OCHOBHBIMM  METOJAaMH  HAy4HOTO  IO3HAHWS,
UCTHOJB3yeMbIMU B (u3MKe:  HAOMIOJAEHHEM,  OINHCAHHUEM,
HU3MEPEHUEM, SKCIIEPUMEHTOM;

yMeHHMsi 00palarbiBaTh pPE3yJbTaThl H3MEPEHHI, OOHapyX UBaTh
3aBUCUMOCTh MEXAY (U3MUYECKUMU BEIUYUHAMU, OOBSICHSITH
MOJTy4YE€HHBIE PE3YJIbTAThl U JI€JIaTh BHIBOJIBL;

c(hOpMHUPOBAHHOCTh YMEHUS peliaTh GU3NUECKUE 3aaUu;
c(hopMUPOBAHHOCTh YMEHUS MPUMEHSTHh TMOJYYECHHBIC 3HAHUS HJIs
OOBSICHEHHSI YCJIOBUM TpOTEeKaHUss (U3MYECKUX SIBJICHUU B
npupojsie, npodeccuoHanbHOW chepe W A NPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM KU3HU;
chopMUPOBAaHHOCTHL COOCTBEHHOM IIO3WIIMK TI0 OTHOIICHUIO K
dusznyeckoit nHpopmaluu, mosydyaeMon U3 pa3HbIX UICTOYHUKOB.



COJIEP)KAHUE YYEBHOM TUCIUILINHBI

BBenenue

dusnuka — QyHIaMeHTaNIbHas HayKa O MPUPO/IE.

EctrecTBeHHO-HAay4YHBIM METOJ IO3HAHUS, €r0 BO3MOXXHOCTH M TPaHUIIBI
IPUMEHUMOCTH. ODKCHEPUMEHT M TEOpUs B MPOLECCE MNO3HAHUA MPUPOIBI.
MonenupoBanue (Qpu3nuecKuX SIBICHUW W TpoieccoB. Poib skcrepuMeHTa u
TEOpHUM B IIpoLECCEe MTO3HAHUA Npupoabl. Pusndeckas BenuuynHa. [lorpemuoctu
U3MEpEHUN  (U3MYECKUX  BeIWYuMH. Dusnueckue  3aKoHbl.  ['paHuUIBI
OPUMEHUMOCTU (U3UYECKUX 3aKOHOB. [loHsATHE O (U3MUECKON KapTUHE MUpa.
3HaueHue QU3UKH I MEIULIUHBIL.

1. Mexanuka

Kunematuka. Mexanunueckoe  aBwxeHue. llepememenue.  IlyTsb.
CKopocCTb. PaBHOMEpHOE  MNPSIMOJIMHENHOE  JIBUJKECHUE. YckopeHue.
PaBHonepemenHoe  mpsMoiuHeiiHOe  ABWkeHuUe. CBOOOJHOE  TMajeHUE.
PaBHOMEpHOE NBUKEHUE IO OKPY>KHOCTH.

3akonel Mexanuku Herotona. Ilepssiii 3akon Hprorona. Cuna. Macca.
Nmnynec. Bropon 3akon Hserotona. Tpernit 3axkoH Hprotona. 3akoH
BCEMUPHOTO TAroTeHus. Cuna tsxkect. Bec. Cuibl B MEXaHHUKE.

3aKOHBI COXpaHEHUS B MEXaHUKE. 3aKOH COXpPAaHEHHUS UMITYJIbCa.
PeakTuBHoe nBmkenue. Pabora cuiibl. PaboTa moTeHIManbHbIX CHJI. MOIITHOCTD.
Oneprusi. Kunetnueckas sHeprus. [loTeHnnanbHas sHEprus. 3aKOH COXpaHECHUS
MEXaHUYeCKOM sHepruu. I[I[puyMeHeHrne 3aKOHOB COXpaHEHUS.

Jlemoncmpayuu

3aBHCHMOCTb TPAEKTOPUHU OT BHIOOpPA CHUCTEMBI OTCUETA.

CnoxxeHnue cui.

PaBeHCTBO M MPOTHUBOIOJOXHOCTh HANpPABICHUS CHUJ JACUCTBUS U
MIPOTUBOJECHCTBHS.

3aBUCHUMOCTb CUJIbI YIPYTOCTH OT JiehOopMaIlvu.

Cunel TpeHus.

HesecomocTs.

PeakTuBHOE nBHXKEHUE.

[lepexoa moTEHIIMAIBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

IIpakmuueckue pabomsi

N3ydeHune 3aKoHa COXpaHEHUSI UMITYJIbCA.

CoxpaHeHre MEXaHUUYECKOW SHEPTUM NP ABWKEHUHU Tea Mo/ IeHCTBUEM
CHUJI TSIKECTU U YIPYTOCTH.

CpaBHeHHe pabOThI CHJIBI C ”3BMEHEHUEM KHHETHUUCCKON PHEPTHH TelIa.

N3ydeHne 3aKk0OHOB COXpaHEHHS Ha TPUMEPE y1apa MapoB U
0aJMMCTUYECKOI0 MasTHHUKA.

2. OCHOBBI MOJIEKYJIAPHON (PU3MKH U TEPMOJTUHAMUKH
OCHOBBI  MOJIEKYJISIPHO-KMHETHYECKOM  Teopuu. MneanbHbli  ras.
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOW Teopuu. Pazmepsl u macca



MOJIEKYJT W aToMoB. bpoyHoBckoe aBwkenue. Juddysusa. Cumbl u sHEprus
MEKMOJIEKYJISIPHOTO B3aumojecTBus. CTpoeHue ra3o00pa3HbIX, KUIKUX U
TBEPABIX TEIL.

Nneanvubiii ra3. [laBnenune raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON Teopuu ra3oB. TemmepaTypa U ee nuaMepeHue. ['a30Bble 3aKOHBI.
AOCONIOTHBIN HYJIb TeMneparypbl. TepMoauHaMUuecKasl 1IKajga TeMIEepaTyphl.
YpaBHEHUE COCTOSIHUS UAECATBHOTO raza. MossipHasi ra3oBasi IOCTOSIHHASA.

OcHoBbl  TepMOgUHAMHUKU. (OCHOBHBIE TIOHATHA W  ONpPEICIICHUS.
BrayTpeHHsst sHeprusi cucTeMbl. BHYTpeHHSIs dHEprus uaeanbHoro ra3a. Pabora
U TemiaoTa Kak GOpMBI  Mepeaadd dHEPTHH. [eIIoeMKOCTh. Y IebHas
TEIUIOEMKOCThb. ~ YpaBHeHHME  TemjoBoro  Oananca. lIlepBoe  Hauwano
TepMOAMHAMUKH. AnuabaTHeiii mnpouecc. [lpuHIMD JeHCTBHS — TEMIOBOM
MamuHbl. KITJ] TenmmoBoro aBuraress.

CroiictBa mapoB. Mcnapenue u koHaeHcamus. HacbllieHHBIN TTap U €ro
cBolcTBa. AOCOJIIOTHAS U OTHOCUTEbHAS BIAXKHOCTh BO3/1yXa.

Jlemoncmpayuu

JIBr>xeHue OpOYHOBCKUX YaCTHII.

N3meHeHne naBieHus ra3a ¢ U3MEHEHUEM TEMIIEPATypPhl IPU ITOCTOSHHOM
oObeme.

N3oTepmuueckuii 1 1300apHBINA MPOIECCHI.

N3MeHeHne BHYTpEHHEN SHEPTUU TEJ IPU COBEPIICHUU PaOOTHI.

Mopenu TEIJI0BBIX ABUTATEIICH..

IIcuxpomeTrp u TUrpoMeTp.

lIpaxmuueckue pabomuol

N3mepenne BnaxHOCTH BO3yXa.

N3mepenre moBepXHOCTHOTO HATSXKEHUS )KUIKOCTH.

N3ydeHune TennoBoro paCimpeHusi TBEPAbIX TEI U BOJbI

3. DJeKTpOAMHAMHUKA

DIlleKTpU4ecKue 3apsiabl. 3aKOH COXpaHeHus 3apsga. 3akoH KyroHa.
Dnextpudeckoe noJie. HanpsimeHHOCTh 3neKTpuyeckoro noid. [Ipunmun cynep-
no3uiuu noJieit. Pabora cun sanexkrpocratrudeckoro mois. [lorenunan. Pasnocts
MOTEHIAAJIOB. DKBUIMOTEHIUATbHBIE MOBEPXHOCTH. CBs3b MEXITY
HaNpsKEHHOCThIO UM PA3HOCTHIO  MOTEHIHUATIOB  AJEKTPUUECKOTO  MOJIA.
JudnexTpuku B dJIeKTpudyeckoM moje. llonmspuszamus  IUDJIEKTPUKOB.
[IpoBomHukn B anekTpudeckom mnoiie. KonaeHncatopel. CoenuHeHHWE KOH-
JICHCATOPOB B Oarapero. DHEprusi 3apsyKEHHOTO KOHJEHcaTopa. ODHeprus
AJIEKTPUUECKOTO TOJIs.

3aKOHBI MOCTOSIHHOTO TOKA. Y CJIIOBHUS, HEOOXOAUMBIE JJI1 BOBHUKHOBECHUS
U TOJJEpKaHUs dJIeKTpuueckoro Ttoka. Cuna Toka. 3akoH Oma ajis ydacTka
e 60e3 3/[C. 3aBUCHUMOCTD IJIEKTPUUECKOTO COMPOTUBIICHUS OT MaTepuaa,
JIWHBI W IUIOIIAJAM TIONEPEYHOTO CEUEHUs TMPOBOJHUKA. 3aBUCUMOCTH
AJIEKTPUUECKOTO COMPOTHUBJICHHUS MPOBOJIHUKOB OT TeMIIepaTyphl.
DIeKTpOJBUKYLIasi CHJIa HMCTOYHUKA TokKa. 3akoH Owma [ TOJHOW UEMnH.
Coenunenue mpoBoaHUKOB. 3akoH Jkoymsi—IJlenna. PaGota W MOIIHOCTH



ANEKTPUYECKOr0 TOKa. TemioBoe [OeiCTBHE TOKAa. OJEKTPUYECKHIl TOK B
pa3JIMYHBIX Cpeax.

MarautHoe mosie. BekTop HMHIYKIMM MarHuTHOro mnoJs. JlencrtBue
MarHuTHOrO TIOJII Ha MPSMOJIMHEHHBIM MPOBOAHUK C TOKOM. 3aKOH AMIiepa.
BzaumogenictBue TOkOB. MarHuTHBIM MOTOK. J[€MCTBHME MAarHUTHOIO IOJS Ha
nBWKymuics 3apsa. Cuia Jlopenna.

DJIEKTpOMarHuTHas UHAYKIKS. DJICKTPOMarHuTHasg MHAYKIUA. Buxpesoe
snekTpuueckoe nojie. CaMOMHAYKIMA. DHEPrUsd MAarHUTHOTO TOJIS.

Jlemoncmpayuu

B3aumonencTsue 3apsKEHHBIX TEIN.

Konnencaropsr.

TennoBoe AEUCTBUE ITEKTPUUECKOTO TOKA.

ITomynnpOBOAHUKOBBINA TUOA.

OnswiT Opcrena.

BzanMoaeiicTBrE MPOBOJHUKOB C TOKAMHU.

OTKJIOHEHHE 2JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

DJIEKTPOJBUTATENb.

DIIEKTPOU3MEPHUTEIBHBIC MPUOOPHI.

DJIEKTpOMarHuTHAast UHAYKIUS.

OnswiTel @apajes.

PabGoTa snekTporeneparopa.

lIpaxmuueckue pabomuol

N3yuenune 3axona Oma Jy1st yuacTKa LUEnH, HOCIEA0BATEIIBHOTO U
MApAJIICITBHOTO COEIMHEHUS POBOJHUKOB

N3yuenne 3axona OMa 15 TOJTHOW LIETIH.

N3yueHue sSBICHUS 3IEKTPOMAarHUTHON UHYKIMH.

Onpenenenue kod3pGUIMEHTA TOJIE3HOTO JSHCTBUS IJICKTPUUESCKOTO
YalHMKA.

Onpenenenue TemMepaTypbl HUTH JIaMITbl HaKQJIMBAHUS.

Onpenenenue IJ1C 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOUYHHUKA
HanpsHKEHUS.

4. KoJsieOaHusI ¥ BOJIHBI

Mexannueckue kosieOanusi. KonebarenbHoe nBuxkenue. ['apmoHuyeckue
koJiebanusi. CBOOOAHBIE MeXaHUUeckue KoyieOanus. [IpeBpanienrue sHepruu npu
KojiebarenbHOM  JBMKeHHH. CBOOOIHBIE — 3aTyXarmoUue  MEXaHWYeCcKue
KoJieOaHus. BeIHYX/IeHHbIE MEXaHUYECKHUE KOJIeOaHMUs.

Yupyrue BoJiHbl. Ilonepeunbie U NpPOAOIBHBIE BOJIHBI. XapaKTEPUCTUKU
BOoJiHBI. [loHATHEe 0 Audpakuuu BOIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U €r0
IIPUMEHEHUE.

OnekTpoMarHuTHele  KojeOaHus.  CBOOOJHBIE  3JIEKTPOMArHUTHbBIE
kojebanus. [lpeBpalienue sHepruu B KojeOaTeNbHOM KOHType. 3aTyXarolue
AJNIEKTPOMArHUTHhIE KojeOaHus. BbIHYyXJAeHHBIE 3JIEKTpUUYECKHE KOJIeOaHMUs.
[lepemennbiii Tok. ['eHeparop mepeMeHHOro Toka. PabGoTa W MOITHOCTH
nepeMeHHoro Toka. TpanchopmaTtopsl. [lonyueHnue, nepenaya u pacnpeneneHue



AJIEKTPOIHEPTHMU.

DJIEKTPOMArHUTHOE MOJI€ KaK 0COOBIM BUA MaTepuH. DIEKTPOMArHUTHBIE
BoniHbI. Bubpatop I'epua. OTKpeITHIl KoneOaTenbHbI KOHTYp. M300pereHue
panuo A.C. IlonoBeiM. [loHsiTHE 0 pagnocBs3u. [IpuMeHeHUE IEKTPOMATHUT -
HBIX BOJIH.

Jlemoncmpayuu

CB00OOIHbIE U BBIHYXICHHBIE MEXaHUYECKUE KOJIEOaHUSI.

Yacrtora koJsiebaHuil U BbICOTA TOHA 3BYyKa.

CB00OOIHBIC DJIEKTPOMArHUTHBIC KOJICOAHMUS.

IIpakmuueckue pabomoi

N3yuenne 3aBUCUMOCTH Teproaa KoJieOaHUH HUTSHOTO (WIIA TIPYKUHHOTO)
MasiTHUKA OT JJIMHBI HUTH (WJIM Macchl Ipy3a)

NHayKTUBHBIE © EMKOCTHOE COITPOTUBIICHUS B LIEMTH IEPEMEHHOTO TOKA

5.0nTHKa

IIpupona ceera. CKOPOCTh pacpOCTPAHEHHUSI CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus csera. IlonHoe otpaxkenue. JIuH3bl. ['1a3 kak onTuyeckas
cucrteMa. Onrudeckue npudopsl.

BonnoBbeie cBoiictBa cBera. WHTepdepenuus cBera. KorepeHTHOCTH
CBETOBBIX Jyueil. MHTepdepeniusa B Tonkux mieHkax. Konbiia HeroTona. Hc-
N0Jb30BaHUE UHTEep(PepeHInrn B HaykKe M TexHuke. Judpakius csera.
Judpakuus Ha menu B napauienbHbIX dydax. Judpakuuonnas pemertka. [lo-
agpu3anus nomnepeuHbix BoJH. llomapuzanms csera. [lomsipounsl. ucnepcus
ceeta. Bunel cnektpoB. Crextpsl ucnyckaHus. CHEKTpsl IOTJIOIIEHUS.
VYabtpaduonetoBoe u uHppakpacHoe usznydeHusi. PeHTreHoBckue nyuu. Hx
IIPUPOJIa U CBOMCTBA.

Jlemoncmpayuu

3aKOHBI OTPaXXEHHUS M IPEIOMIIEHUS CBETA.

ITonHOE BHYTpEHHEE OTpPaXKEHHUE.

Onrtuyeckue TpuOOPHI.

Nutepdepennus cpera.

Hudpaxuus ceeTa.

[Tonspuszanus ceera.

[TonydyeHue cnekTpa ¢ MOMOIbIO MPU3MBI.

[TonydyeHue cnekTpa ¢ MOMOIbIO TU(PPAKIIMOHHON PEIIETKH.

Cnekrpockor.

IIpakmuuecxkue pabomoi

N3yuenune n300pa>keHus MpeMETOB B TOHKOM JIMH3E.

N3yuenue unteppepeHnu 1 qudpakium cBeTa.

I'pagyrpoBKa CIEKTPOCKONA U ONPEIEIEHUE JJIMHBI BOJIHBI CIIEKTPAJIbHBIX
JUHUN.

6.21eMeHThI KBAHTOBOM (PU3NKH
KBanToBag ontuka. Ksantosas rumoresza [lmanka. @otonsl. BHemuwuit
dboTornexrpudeckuii 3hPexT.



®usnka aroma. Pa3zBurtMe B3rIAI0B  HAa  CTPOCHME  BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax BOJOpoAa. SlnepHas Mozelb aTroMa.
Oneitel J.Pe3zepdopna. Mogens atoma Bomopoaa mno H.bopy. KBanToBbie
rE€HEepaTopHI.

®duzuka atoMmHoro sjapa. EcrectBeHHas paanoakTUBHOCTh. CrnocoOsbl
HaONIOZEHUsI W PETUCTPALMM 3apsDKEHHBIX YacTull. Oddekr BasuioBa —
YepenkoBa. CtpoeHue atomMHoOro sapa. JledpekT maccel, SHEpPrusi CBSI3M U
YCTOMYMBOCTb  aTOMHBIX  sijep. SnepHeie  peakuuu.  MckyccrBeHHas
paguOaKTUBHOCTh. Jlemenue Tskenslx snpep. LlemHas snaepHas peakuws.
Ynpasnsemas nenHas peakuus. Snepusiii peakrop. [lonydenne paguoakTUBHBIX
W30TOIIOB M HUX NpPUMEHEHHE. buonorndeckoe NnEUCTBHE PaJHOAaKTHUBHBIX
U3JIy4YEeHHI. DJIeMEHTapHbIE YACTHIIbI.

JleMoHcTpanuu

doTorpdexr.

JInHenyaTble CIEKTPBI Pa3JIMYHBIX BEIIECCTB.

W3ny4yenue nazepa (KBaHTOBOI'O T'€HEPATOPA).

7. dBoaonus Bcesennoii

Ctpoenue wu passutne Bcenennoil. Hama 3Be3nHas cucrema —
lNamaktuka. [pyrue ranaktuku. beckoHeunocts Bcenennout. Ilonsartue o
kocMmosioruu. Pacmmpsiromasics Bceenennas. Mogens ropsiueid  BeeneHHOM.
CtpoeHue 1 mpoucxoxjaeHue ["amakTuk.

OBosronusa 3Be3A. ['mnore3a npoucxoxacHuss COTHEYHOW CHUCTEMBI.
Tepmosinepubiii  cuHTe3. IIpoOiiema TepMOSAEpHONW SHEPreTHKU. OHEPrus
ConnHua u 3Be31. DBoutonus 38e31. [Iponcxoxaenne COMTHEUHONU CUCTEMBI.

Jlemoncmpayuu

doTorpaduu miaaHeT, cAeNIaHHbIE ¢ KOCMUYECKUX 30H]IOB.

Kapra JlyHsl u ruianer.

Ctpoenue u 3BoJionns BeeneHHoM.

IIpumepHbie TeMbl pedepaToB (J0KJIAA0B), MHAUBUAYAJIbHbBIX
NPOEKTOB

* ANIbTepHAaTUBHAS SHEPIEeTHKA.

* AtomHas guzuka. M3otomsl. [IpumeHeHre paguoakTUBHBIX H30TOIOB B
MEJIULIVHE.

* beCKOHTaKTHBIE METOIBI KOHTPOJISI TEMIIEPATYPBI.

* Benuuaiiime oTKpbITUS PUKKH.

* JKugkne kpucrasibl.

* 3aKOHBI COXPAaHEHUS B MEXAHUKE.

* Urops BacunbseBuy KypuatoB — (usuk, opranuzatop aTOMHON HAyKu U
TEXHUKH.

* lcaak HproTOH — co3/aTenpb KIIacCHIeCKOr (PU3HKH.

* Kitaccugukanus 1 XxapakTepUCTHKH 3JIEMEHTAPHBIX YaCTHUL.

* KoHcTpyKkIms 1 BUIbI J1a3epoB. I[puMenenue na3epoB B MEAUIIMHE.



* KproanexktpoHnrka (MUKPOIJIEKTPOHUKA U XOJION).

* MeTon ME4YEeHBIX aTOMOB.

* Muxann BacuinbeBud JIOMOHOCOB — yU€HBIN SHUIMUKIIOIIEIUCT.

* HanotexHosorust — MexxaucMIuIvHapHas o0J1acTh GyHAaMEHTAIbHON U
MPUKIIATHOM HayKU U TEXHUKU. E€ 3HaueHue 111 MEIULIUHBI

* Hykneocunre3 Bo BeceneHHou.

* OObsAcHEeHHE POTOCUHTE3A C TOUKH 3pEHUs (PU3UKHU.

* [Ipo0iieMBI PKOJIOTMH, CBSI3AHHBIE C UCIIOJIB30BAHUEM TEIUIOBBIX MAILIMH.

* Pentrenosckue nyun. cropus otkpeitus. [Ipumenenne B MmegunuHe.

* ConHIle — MCTOYHUK KM3HU Ha 3eMIie.

* YIIbTpa3ByK, OJy4€HUE, CBOMCTBA, IPUMEHEHHUE B MEULINHE.

* UepHbIe OBIPHI.

» [IIkana 3JIEKTPOMArHUTHBIX BOJIH.

* DKOJIOTHYECKHE MPOOJIEMBbl U BOBMOXHBIE ITyTH UX PEIICHUSI.



TEMATHUYECKOE INTAHUPOBAHUE

[Ipu  peanusanuum  cojepxkaHus  oOIlIeoOpa3oBaTEeNbHOW  y4eOHOMU
nuciuiuinabl - «duszuka» B mpenenax ocBoenus I[IIICC3 CIIO nHa 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHuUs C MOJyYeHUEM CpeaHero ooiiero oopazoBaHus
MakcHUMaibHasg yuyeOHas Harpy3ka o0y4aronIuxcsi COCTaBIIsET:

no cnenuanbHocTsIM CIIO ectectBeHHO-HayuHoro mnpoduias — 146
4acoB, U3 HUX ayauTopHasa (oOs3aTenbHas) Harpy3ka oOy4aroIuXcs, BKIKOYas
nabopaTopHbIe paboTh, — 97 4acoB; BHEAYIUTOPHAS CaMOCTOSATEIbHAs padoTa
CTyaeHTOB — 49 yacos.

TEMATHYECKHWM IIVIAH

Buy yae6Ho# paboThI KonuuecTBo yacoB

AyautopHble 3aHsaTus. Cogepkanue 00y4eHus

Beenenue 2

1. Mexanuka 14

2. MonexynspHas ¢pusuka. TepmoagunaMuka 20

3. DnekTpoAuHaMHUKa 24

4. KonebaHus U BOJIHBI 14

5. Onrtuka 14

6. DIIeMeHThI KBaHTOBOH (U3HKHU 6

7. OBomronusa BeeneHHoit 3

Hroro 97

BHeaynuTopHasi caMoCTOsITeIbHAs padoTa

[TonroToBKa YCTHBIX BBICTYIUICHHH 10 3amaHHBIM | 49
TeMaM, 3cce, JOKIanoB, pedeparoB, HHANBUAYATHHOTO
NpOEKTa C  MCHOJIb30BaHHMEM  HMHPOPMAIMOHHBIX

TAYHUATOTUN TN

[IpomexxyTouHas arrectanus B popme auddepeHIMpOBaHHOIO 3a4eTa

Bcero 146




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEEHOM
AEATEJIBHOCTHU CTYJIEHTOB

Conepxanue o0ydyeHus

XapaKTepuCTHUKA OCHOBHBIX BUAOB JAEATEIbHOCTH
CTYJICHTOB (Ha YPOBHE YUCOHBIX JICHCTBHII)

BBenenue

YMeHHUsI NOCTaHOBKH LIeJIeN JeATEIbHOCTH, INIAHUPOBAHUS
COOCTBEHHOM JI€ATENbHOCTH JJI JOCTHXKEHHS TTOCTABJICHHBIX
Lesei, NpeIBUICHNUS] BO3MOKHBIX pPe3yJIbTaTOB 3THX
JIEUCTBUIA, OPTraHU3AIMU CAMOKOHTPOJIA U OLICHKH
MIOJIyYEHHBIX PE3YJIbTATOB.

Pa3BuTHe criocOOHOCTH SICHO U TOYHO U3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHS,
BOCIIPUHUMATH ¥ aHATTU3UPOBATh MHEHUSI COOECETHUKOB,
IIPU3HABAas IPABO IPYroro 4ejoBeKa Ha HHOE MHEHHE.
YMeHue BbICKa3bIBaTh TUTIOTE3BI 111 O0BSICHEHUS
HA0JI0/IaeMBIX SIBJICHHIA.

YMenue npeanaratb MOJEIU SIBJICHUM.

Yka3zaHue rpaHull IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
N3510%keHne OCHOBHBIX IOJIOKEHU COBPEMEHHON Hay4YHOU
KapTHUHBI MUpa.

[IpuBenenre mpuMeEpOB BIMSHUS OTKPBHITUN B (PU3MKE HA
MIPOrpecc B TEXHUKE U TEXHOJIOTUU IPOU3BOCTBA.
Hcnonw3oBanne MaTepHEeTa 15 MOMCKa WH(DOpMAaUN

1. Mexanuka

Kunemamuxa

IIpencraBieHre MEXaHUUECKOTO IBH)KEHUS TENa
YpaBHEHUSMHU 3aBUCUMOCTH KOOPAMHAT U MPOEKIUEH
CKOPOCTH OT BpeMeHH. lIpencraBieHne MEXaHUYECKOTO
JIBUKEHUS Tejla rpa)uKaMu 3aBUCUMOCTH KOOPJIUHAT U
IIPOEKLHUEN CKOPOCTH OT BpeMeHU. OnpeeseHne KOOpAuHAT
MPONJIEHHOTO ITyTH, CKOPOCTH U YCKOPEHUS Tela Mo rpadukam
3aBHCHUMOCTH KOOPJINHAT U MPOEKINI CKOPOCTU OT BPEMEHH.
Omnpenenenne KOOpAUHAT IPOWIEHHOTO MyTH, CKOPOCTH U
YCKOPEHUS TeJla 110 YPaBHEHUAM 3aBUCUMOCTH KOOPIMWHAT U
MPOEKIMH CKOPOCTH OT BPEMEHHU.

IIpoBeneHne cCpaBHUTENBHOTO aHAJIN3a PABHOMEPHOTO U
PaBHOIIEPEMEHHOTO JBUKCHHM.

[TproGperenue omnpiTa paboOThl B IPYMIIE C BBITOIHEHHUEM
Pa3IMYHBIX COLIMATIBHBIX POJIEH.

Pa3paboTka BO3MOKHON CUCTEMBI IEUCTBUN U KOHCTPYKIIMH
JUISI DKCIIEPUMEHTAIIBHOTO OIIPEIETICHNS] KHHEMATUUECKUX
BEJIMYMH.

[TpencraBnenne MHPOPMALIMHU O BUAAX JIBUKEHUS B BUJIE
TaOJIUIIBI

3axonsl COXpAaHEeHUA 6
MexaHuke

[IpumeHeHne 3aKk0HA COXpaHEHUST UMITYJIbCA JIJIST BBIYMCIICHUS
M3MEHEHUN CKOPOCTEN Te MPU UX B3aUMOJICUCTBUSIX.
N3mepenne paboThl CUIT M U3MEHEHNE KUHETHIECKOW SHEPTHH
Tena. Berancnenue paboThl CHJT U U3MEHEHUS KHHETUYECKOM
SHEpPruu Tena.

Boluncrienye noTeHIMATIbHOM SHEPTUU TE B TPABUTALIMOHHOM
nosie. OnpezienieHne NOTeHUAIBHON SHEPTUU YIIPYTO
nehOpMHUPOBAHHOTO Tella M0 U3BECTHOM Aedopmanuu u
KECTKOCTH Tella.




[IprumeneHne 3aKoHa COXPaHEHUSI MEXaHUYECKOM SHEPTUU MPHU
pacderax pe3ysbTaTOB B3aUMOJCHCTBUN TEI
IPaBUTALlMOHHBIMU CUJIAMU U CUJIAMU YIIPYTOCTH.

VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKH.
VYka3zanue yueOHbIX AUCUUIUIMH, TPU U3YYEHUH KOTOPBIX
MCIIOJIb3YIOTCSI 3aKOHBI COXPaHEHUSI

2. OCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOIMHAMUKH

OcHo6bl MONEKYNAPHOU
KUHEeMuU4ecKol meopuu.
Hoeanvuulii 2az

Pemenue 3ai1ayu ¢ npuMeHEHUEM OCHOBHOT'O YPaBHEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH T'a30B.

OrnpezenieHne nmapaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM HAa OCHOBAHUM YPABHEHUS COCTOSHUS UJI€aIbHOTO
rasa.

OrnpezenieHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSTHUU ¥ MPOUCXOISAIINX MTPOLIECCOB IO Tpadukam
3aBucumMocTH p (1),

V (1), p (V).

[IpencraBnenue B Buae rpadMKOB U30XOPHOTO, H300apHOTO 1
M30TEPMHUYECKOTO MTPOLIECCOB.

Brruucnenue cpeaHeit KHHETUUECKON YHEPTUH TEIJIOBOTO
JIBIKEHUSI MOJIEKYJT T10 U3BECTHOM TeMIIepaType BEIIEeCTBA.
Bricka3pIBaHHE THIIOTE3 )1 OOBSICHEHNS HAOII0AaEMBIX
SBJICHUN. YKa3aHUE rpaHull IPUMEHUMOCTHA MOJIETU
«AIeaNbHbIN ra3» u 3akonos MKT

OcHoebl mepmMoOUHaAMUKU

N3mepenue koaudecTBa TEIUIOTHI B ITpolieccax
Teruionepenayn. Pacuer koiauuyecTa TEMIOThI, HEOOXOIUMOTO
JUIs OCYILECTBIICHHS 3aIaHHOIO IIpoliecca ¢ TeIIonepe ade.
PacueT u3MeHeHus: BHYTpEHHEH SHepruu Tei, paboThl U
NepeJaHHOTO KOJIMYECTBA TEIIOTHI C UCIIOIb30BaHUEM
IIEPBOT0 3aKOHA TEPMOJUHAMUKHU.

Pacuet paboTbl, COBEpIIEHHOI ra3oM, 1Mo rpaduky
3apucuMocTH p (V).

Brruncnenue paboTel ra3a, COBEpIIEHHON NpU U3MEHEHUHU
COCTOSIHUSA 110 3aMKHYTOMY IIMKIy. Berancnenne KIIJ| npu
COBEPUIEHUH ra30M paboThl B IIPOIIECCaX U3MEHEHUS
COCTOSIHUS TI0 3aMKHYTOMY LMKITy. OOBsICHEHHE PUHIIUIIOB
JEHCTBUS TEIJIOBBIX MallluH. JleMoHcTpaius poin GU3NKU B
CO31aHMH U COBEPIICHCTBOBAHUY TEIUIOBBIX JBUTaTENICH.
W3noxeHune cyTu 3K0JIOTHYeCKUX Mpo0sieM, 00yCIIOBIEHHbIX
paboToil TEIUIOBBIX ABUTATENEH U MTPEUIOKEHUE ITyTH UX
pelieHus. YKazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB
TEPMOJUHAMUKHU. Y MEHHE BECTH IUAJIOT, BBICIIYIINBATh
MHEHHE OIIMOHEHTa, y4acTBOBATh B TUCKYCCHH, OTKPBITO
BBIPaXKaTh U OTCTAWBATh CBOIO TOUYKY 3PEHHUS.

Ceoticmea napos, Huoko-
cmeitl, meepovlx mei

W3MepeHue BIaXXHOCTH BO3/yXa.

PacueT konruecTBa TEmI0ThI, HEOOXOAUMOTO ISt
OCYILECTBJICHHS ITPOLIECCa EPEX0ia BEMIECTBA U3 OJJHOTO
arperaTHoOro COCTOSIHMSI B IPYTO€.

DKCrepuMEHTAIbHOE HCCIIeI0BaHUE TETJIOBBIX CBOWCTB
BEIIICCTBA.

[Tpumenenue pu3NUECKUX MOHATUI U 3aKOHOB B yUeOHOM
MatepHaie npodecCHOHAIBHOTO XapakTepa.
Hcnonbp3oBanue MHTepHeTa 1715 morcka nHGOpManuu o




pa3paboTKax M MPUMEHEHUSIX COBPEMEHHBIX TBEPIBIX U
aMOp(HBIX MAaTEpHAJIOB

3. DJIeKTPOAMHAMMKA

Onexmpocmamuka

Boruncienue cuil B3auMOACHCTBUS TOUEUHBIX SJIEKTPUUECKUX
3apsJIOB.

Boruncienne Hanps>KEHHOCTH 3IEKTPUYECKOTO TOJIS OHOTO U
HECKOJIbKMX TOYEUHBIX JIEKTPUUCCKUX 3apsI0B. Berancienue
MOTEHIMANA SJIEKTPUYECKOTO MOJISI OJTHOTO U HECKOJIBKHUX
TOYEUYHBIX JIEKTPUUYECKUX 3apsA0B. I3MepeHne pa3HOCTH T10-
TCHIIMAJIOB.

Brruncienne sHepruu JIEKTPUIECKOTO TOJIS 3apsHKEHHOTO
KOH/JIEHCATOopa.

Pa3zpaboTka rmiaHa 1 BO3BMOXHOM CXEeMbI ACHCTBUI
AKCIIEPUMEHTAILHOTO ONPEIeTICHUS 3JIEKTPOEMKOCTH
KOHJICHCATOPA U JTUAICKTPUIECCKON MPOHUIIAEMOCTH
BCIICCTBA.

[TpoBeneHME CPaBHUTEIIBHOTO aHAIM3a TPAaBUTAIMOHHOTO U
AJIEKTPOCTATHYECKOTO MOJIEN

Ilocmosinnwiti mok

H3mepenne MOIIHOCTH 2IIEKTPUYEcKOoro Toka. M3mepenue
OJ1C 1 BHYTpEHHETO COMPOTUBJICHUS UCTOUYHUKA TOKA.
BrimonHeHne pacueToB CHIIbI TOKA U HAMPSKEHHUH Ha
Y4aCTKaX JIEKTPUYECKHX LIEHEH.

Hcnons3oBanue MuTepHeTa 1715 moucka nHGOpManuu o
NEPCIIEKTUBAX Pa3BUTHUS MOJIYIPOBOJHUKOBON TEXHUKH.
YcTaHOBKAa NPUYMHHO-CIIEICTBEHHBIX CBSA3EH

Maenummuvle saenenus

W3mepenune MHyKIIMU MarHuTHOTO 1oJis. Berancnenue cui,
JIEHCTBYIOLIMX HA IPOBOJHUK C TOKOM B MarHUTHOM MOJI€.
Beruncnenue cuil, AEMCTBYIOLNIUX HA dJIEKTPUYECKUAN 3apsil,
JBHUKYIIUICS B MArHUTHOM I10JI€.

Uccnenoanue ABIEHUN 3IEKTPOMATHUTHON MHIYKIIHH,
CaMOMHTyKI1H.

Bbruncnenue sHepruu MarHuTHOTO MOJIS.

OOBsicHEeHHE NPUHIHIA ASHCTBUS 3JIEKTPOIBUTATES.
OO0BsicHeHUE TIPUHITUIIA JACHCTBUS TeHepaTopa
AIIEKTPUUYECKOTO TOKA U 3JIEKTPOU3MEPHUTEIBHBIX TPUOOPOB.
OO0BsicHeHHE POJIM MAarHUTHOTO TOJIsi 3€MJIH B KU3HU
pacTeHuM, )KUBOTHBIX, YETIOBEKA.

[TpuBeneHre NpUMepOB MPAKTUYECKOTO MPUMEHEHUS
U3yUYEHHBIX SIBJICHUH, 3aKOHOB, TPUOOPOB, YCTPOMICTB.
[IpoBeneHne cpaBHUTENBHOIO aHAJIN3a CBOMCTB
AIIEKTPOCTATUYECKOT0, MArHUTHOTO U BUXPEBOTO
ANEKTPUYECKUX TIOJIEH.

OO0ObsicHeHHEe HA TIPUMEPe MarHUTHBIX SIBICHUH, TOYEMY
(bU3HUKY MOKHO pacCMaTpPUBATh KaK METAIUCIUILUINHY

4. KoJie0anus ¥ BOJIHBI

Mexanuueckue konebaHus

HccnenoBanue 3aBUCHMOCTH TTEpHO/Ia KoJIeOaHUH
MaTeMaTU4YeCKOro MasiTHUKA OT €ro JJIMHBI, MacChl U
aMITTUTY 1Bl KosteOanuii. MccnenoBanue 3aBUCUMOCTH
nepuoja konebaHuil Tpy3a Ha MPYKUHE OT €ro MacChl U
’KECTKOCTHU NPYKUHBI. Briunciienue nepruonaa konedaHuit
MaTeMaTUYeCKOro MasiTHUKA 110 U3BECTHOMY 3HAUEHUIO €T0
JUIMHBL. Biuncrienne nepruosa koneOaHuil rpy3a Ha IpyKHHE




10 M3BECTHBIM 3HAYCHHSIM €TI0 MACChI U )KECTKOCTH TPY>KHHBI.
BripaboTka HaBBIKOB BOCIIPHHUMATD, aHAJIU3HPOBATH,
nepepadaThIiBaTh M MPEABSIBIATE HHPOPMAIHIO B
COOTBETCTBUH C IIOCTABICHHBIMHA 3a1a9aMHU.

ITpoBenenue kiaaccupuKanuy KoaecOaHmit

Ynpyaue 6onnul

W3mepenne 1uHbI 3BYKOBOM BOJIHBI 110 PE3YyJIbTaTaM
HaOroAeHui UHTep(EpPEeHNHU 3BYKOBBIX BOJIH.
HabGnronenue u o0ObsicHEHUE SIBICHUI HHTEPPEPEHITNN U
JU(PPaKLUU MEXaHUYECKUX BOJIH.

[TpencraBienue obiacTeil MpUMEHEHHS YAbTPA3BYKa U
NEPCHEKTUBBI €r0 UCIOIb30BAHUS B PA3JIMUHBIX 00JaCTAX
HAyKH, TEXHUKH, B MEIULIUHE.

W3noxeHne cyTH 3KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
BO3JICHCTBUEM 3BYKOBBIX BOJIH Ha OPTaHU3M 4EJIOBEKA

DnekmpomacHummbie
Konebanus

Habmroienue ocuuiorpaMm rapMOHUYECKUX KoieOaHui
CHUJIBI TOKA B LICIIH.

N3mepenne 3meKTpoeMKOCTH KOHIeHcaTopa. 3mepenue
WHYKTUBHOCTD KaTYIIKHU.

HccnenoBanue siBIEHUS JIEKTPUUECKOTO pe30HaHca B
IIOCJIEIOBATEIBbHOM 1IENH.

[TpoBeneHmne aHagOruu MEXIy GU3MYECKUMH BETUUMHAMU,
XapaKTEePU3YIOIUMU MEXaHUYECKYIO U 3JIEKTPOMArHUTHYIO
K0J1e0aTeIbHBIE CUCTEMBI.

Pacuer 3HaueHnl CUIIBI TOKA U HAIIPSDKEHUS HA JIEMEHTaxX
LEMU IEPEMEHHOT0 TOKa.

WccnenoBanue npuHImna 1elcTBus Tpancpopmaropa.
HccnenoBanue npuHIMNA 1€HCTBUS T€HEPATOPA IEPEMEHHOTO
Toka. Mcnonb3oBanue MHTepHETa U1 TOMCKA MHPOPMALIK O
COBPEMEHHBIX CII0c00ax mepeaauu EeKTPOIHEPTUU

9]Z€Kmp0Md2HquHbl€
B0JIHbl

Ocy1iecTBiIeHUE paauoNepeadd U paguonprema.
HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOUIBIO
MOOMIIBHOTO TenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOLIEHUS K U3y4Ya€MbIM Ha ypOKax
(1)I/I3I/IKI/I O6’beKTaM 1 OCBAMBACMBbIM BHUJIaM JACATCIIBHOCTH.
OO0bsicHeHHE TPUHIIUITUATBHOTO PA3IMYUs IPUPOIBI YIIPYTUX
nu SHGKTpOMaFHI/ITHI)IX BOJIH. I/ISJ'IO)KGHI/IG CYTI/I 3KOJOTHUYCCKUX
po0JieM, CBSA3aHHBIX C AIEKTPOMArHUTHBIMU KOJICOAHUSIMH U
BOJIHAMH.

OObsicHEeHHE POJIH SJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HnccaenoBanugx BeenenHoit

5. OnTuka

Ilpupooa ceema

[IpruMmeHeHrne Ha NPAKTUKE 3aKOHOB OTPAXKEHUS U
MPEJIOMIIEHUS CBETA IIPU PELIEHUHU 3a1a4.

Onpenenenne CNEKTPAIbHBIX TPAHUI] YYBCTBUTEILHOCTH
YeJI0BEUECKOro riasa.

YMeH#e CTpouTh N300pKEHUS MPEIMETOB, TABaEMbIe
TUH3aMU. PacueT pacCTosiHUSI OT TMH3HI 10 H300pasKeHUs
npeaMera.

Pacuer onTuuecKkoi CUIIBI JIUH3EI.

N3mepenne poKyCHOTO pacCTOSTHUS TUH3HI.

HcnblTanne Moaeneil MUKPOCKOIIA U TEJIECKONA

Boanosas npupooa ceema

Habmoienue siBineHust HHTepQepeHInu 3J1eKTPOMarHUTHBIX




BoJIH. HaOmonenne siBieHnst Audpaxiiy 2IeKTpOMarHUTHBIX
BOJIH. HabmioieHue sIBIeHUS MONSIPU3AIuU
AJIEKTPOMArHUTHBIX BOJIH. MI3MepeHue IJIMHBI CBETOBOM
BOJIHBI 110 Pe3yJIbTaTaM HAOJIOICHUS SIBICHUS
unreppepenuu. Habmronenue sBiaeHus udpakiiny CBeTa.
Habmroienue sSBICHUS MOJISIPU3AIAN U TUCIICPCHH CBETA.
[Touck pa3nmuumii ¥ CXOACTBA MEKAY AUDPAKITHOHHBIM H
JUCTICPCUOHHBIM CIICKTPaAMHU.

[TpuBeneHNME IPUMEPOB MOSBICHUS B IIPUPOJIE U
UCIIOJIb30BAHUS B TEXHUKE SIBIICHUN MHTEP(EPCHIINH,

T paKIny, MOJIIPU3AINU U TUcTiepcuu cBeTa. [lepedncienne
METOJIOB MIO3HAHUS, KOTOPBIC UCTIOJIB30BAHBI PU H3yYECHUN
YKa3aHHbBIX SBJICHHUIA

DJIeMeHTbI KBaHTOBOM QU3NK

Hu

Keanmosas onmuxa

O6bsicuenne 3akoHOB CToNIeTOBa HA OCHOBE KBAaHTOBBIX
IIPEACTABICHUMN.

Pacyetr MakcuManbHOM KMHETHUUYECKOM SHEPTUHU AIIEKTPOHOB
npu HOTOIIEKTPUIECKOM S dekTe.

Omnpenenenne pabOTHI BBIX0/A AIEKTPOHA 110 TpaduKy
3aBUCUMOCTH MAaKCUMAJIbHON KHHETUYECKOW SHEPTrUU
(OTORIEKTPOHOB OT YacTOTHI cBeTa. Onpezenenue padoThl
BBIX0/J1a 3JICKTPOHA.

[Tepeuncnenue npruOOPOB, YCTAHOBKH, B KOTOPBIX
MPUMEHSIETCS Oe3UHEPIHOHHOCTh (hoTOdh(DeKTa.
OO0bsicCHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO Ayalin3Ma CBOWCTB
¢oTtoHOB. OOBSICHEHHE POJIU KBAHTOBOW ONTUKU B PA3BUTUU
COBpEMEHHOU (pu3uKu

Duszuxa amoma

Habntoienue nuHelyaTbIX ClIeKTPOB.

PacueT 4acTOThl ¥ IJIMHBI BOJIHBI UCITYCKAaEMOT'O CBETA MIPU
Iepexo/ie aToMa BOJI0poa U3 OJHOIO CTAI[MOHAPHOIO
cocTosHus B ipyroe. O0bsCHEHNE MTPOUCXOKICHUS
JIMHENYaToro crekTpa aroma BoJ0pOAa U Pa3Iuyus
JIMHENYATBIX CIEKTPOB Pa3InYHbIX razoB. MccnegoBanue
JIMHENYaToro CreKkTpa.

HccnenoBanue NpUHIUNA PaOOThI TFOMUHECHEHTHOM JaMITbI.
Hab6nronenue u o0bsACHEHHE IPUHIINTIA IEHCTBUSI Jlazepa.
ITpuBeneHne NpUMEpPOB UCIIOJIB30BAHMS JIa3epa B
COBPEMEHHOM HayKe M TEXHUKE.

Hcnonb3oBanue MHTEpHEeTa /U1 IOMCKa MHPOPMALIUHU O
NepCreKTHBaX MPUMEHEHHUS Ja3epa

Quzuka amomHo2o A0pa

HaGnronenue Tpekos anbda-yactull B kamepe Buibcona.
PerucrpupoBanue siIepHBIX U3JIY4€HUN C TOMOLIBIO CUETYMKA
I'esirepa.

Pacuer sHEprum cBsI31 aTOMHBIX SIED.

Omnpenenenue 3apsiga 1 MacCOBOTO YMCIIa aTOMHOTO S7pa,
BO3HMKAIOILIETO B PE3yJIbTAaTe PaJMOAKTUBHOIO pacmnaia.
Beruucnenue sHeprun, 0cBOOOKJaroIEeHCs pH
PaaMOAKTUBHOM pacmnase.

Omnpenenenue NpoayKTOB AIEPHON PEAKIIUH.
Brruncnenue sHepruu, 0cBOOOXKAAIOIMIENCs IPU SIEPHBIX
peakuusx. [lJoHnMaHue IpeuMyILECTB U HENOCTATKOB
VICITOJIb30BAaHNs AaTOMHOM Y)HEPTUN U MOHU3HUPYIOIINX




U3IIy4€HUH B IPOMBIIUIEHHOCTH, MEAULIMHE.

H3noxenne CYTH 3KOJIOTUYCCKUX HpO6JI€M, CBA3AaHHBIX C
OMOJIOTMYECKUM JIEHCTBUEM PAJMOAKTUBHBIX U3ITyUYCHUH.
[ToHnMaHue EHHOCTEH HAYyYHOTO MTO3HAHUS MUpa HE BOOOIIE
JUIs 4eJIOBEYECTBA B LIEJIOM, a JJIs KaXJ10ro 00ydarouierocs
JIUYHO, L[GHHOCTGﬁ OBJIaICHUA MCTOAOM HAYYHOI'O IMO3HAHUSA
JUI JOCTHKEHHs ycIiexa B JJF000M BUJIE MPAKTHUECKON
JIEATEIbHOCTH

7. DBOJIIOLMA BCEJICHHOM

Cmpoenue u pazeumue
Bcenennou

Hcnonb3zoBanne MHTEpHETA )15 TOMCKA H300paKeHU I
KOCMHYECKHX 00BEKTOB M HH(POPMAIMU 00 UX OCOOCHHOCTSX
OO6cyx1eHre BO3MOXKHBIX CLIEHApHEB 3BOTIOIMHN BeeneHHoil.
Hcnons3zoBanue MHTEpHETA 111 IOUCKA COBPEMEHHOU
uHpopmanuu o pazsutuu Beenennoit. Ouenka uadopmanuu ¢
MO3UIIMH €€ CBOMCTB: IOCTOBEPHOCTU, 0ObEKTUBHOCTH,
MIOJIHOTHI, AKTYaJIbHOCTH U T. [I.

Deonwoyus 36e30. l'unomesa
npoucxoacoenuss ConHeuHol
cucmemul

Brrancnenue sHepruu, 0CBOOOKTAIOMICHCS TIPH
TEPMOSICPHBIX PEAKIUSIX.

dopMynupoBKa MpodIIeM TEPMOSICPHON SHEPTETUKH.
OObsicHeHHE BIUSHUS COTHEYHOW aKTUBHOCTH Ha 3EMITIO.
[TorrMaHue PO KOCMUYECKUX HCCIICOBAHUHN, HX HAYYHOTO
¥ DKOHOMHUYECKOT'0 3HAUCHUSI.

OOcyxIeHre COBPEMEHHBIX TUTIOTE3 O MPOUCXOKIACHUU
CoTHeYHOM CHUCTEMBI




YYEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE MPOT'PAMMBbI YYEBHOM «®U3UKA»

OcBoeHue mporpaMMbl y4eOHOW AUCHUIIMHBI «DU3MKa» MpeAnoiaract
Hajau4ue B npodeccuoHanbHOM 00pa30BaTENbHOM OpraHM3aluu, peaau3yroien
nporpammy [IIICC3 CIIO Ha 6a3e ocHOBHOTO 00I1Iero oOpa3oBaHus, KaOuHETa
($U3MKH, B KOTOPOM HMMEETCSI BO3MOXKHOCTh 00ECIEeYUTh CBOOOJHBIN JOCTYH B
HuTepHeT BO BpeMsl y4eOHOTO 3aHATHUS U B MIEPHOJ BHE YUE€OHOU EATeIbHOCTH
oOyJaromuxcs.

[Tomemnienne kabuHeTa (PU3UKU JOJDKHO YAOBIETBOPATH TPeOOBaHUSM
CanuTapHO-31UIeMUOIOrnYecKkux mnpasuid U HopmatuBoB (CanlluH 2.4.2 Ne
178-02) 1 OBITH OCHAILIEHO TUIIOBBIM O0OPYIOBAHUEM, YKa3aHHBIM B HACTOSIIINX
TpeOOBaHUAX, B TOM YHCIE CHEHHAIM3UPOBAHHOW YyueOHOUW MeOenbi0 W
cpencTBaMu 00y4YeHHMsI, JOCTATOYHBIMU ISl BHIIIOJIHEHUSI TPEOOBAHUN K YPOBHIO
TOJIrOTOBKM 06YYArOIHXCS .

B  kabunere nm0MKHO  OBITH  MYJIBTUMEIUNWHOE  00OpYJOBaHMUE,
IOCPEJICTBOM KOTOPOTO YYAaCTHUKM OOpa3oBaTENbHOTO IMpoIecca MOIYT
npocMaTpuBaTh  BHU3yaJbHYI0  HHQopManuioo 1o  (u3uKe, CcOo3/4aBaTh
IpEe3eHTAallH, BUJeOMaTEepUabl U T. II.

B cocraB yuyeOHO-METOAMYECKOTO U  MAaTEPUATbHO-TEXHHUYECKOTO
oOecredeHns IporpaMMbl yueOHON AUCHUTITUHBI «Du3nkay, BXOIAT:

¢ uH(OPMAMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

® KOMIUIEKT 3JIEKTPOCHAOKEHUS KaOuHeTa (PU3UKH;

® TEXHUYECKUE CPEJCTBA OOyUCHHUS;

® JIEMOHCTpAallMOHHOE oOopynoBaHue (0OlIero Ha3HAYCHUs W
TeMaTuyeckue Habophbl);

® CTAaTMYECKHE, AUMHAMHYECKHE, JEMOHCTPALIMOHHBIE U Pa3JaTOYHbIE
MOJEJH;

e BCIIOMOTraTe’IbHOE 000PYI0BAaHHUE;

® KOMIUIEKT TEXHUYECKOM NOKYMEHTAallMM, B TOM YHUCJE Macrnopra Ha
cpeAcTBa 00y4eHUsl, MHCTPYKIIMU MO UX UCIOIb30BAHUIO U TEXHUKE
0€30MacHOCTH;

e OubnmoTeuyHbId PoH..



PexoMenayemasi aureparypa

1. Ouzuka s npodeccuil U cHerualbHOCTEH TEXHUYECKOro WU
€CTECTBEHHOHAy4yHOTro mnpoduiel [Tekcr] : yuyeOHUK i oOpa3oBar.
yupexaeHuil Had. u cpel. npod. obpazosanus / A.B. @upcos ; mox pen.
T.N. Tpodbumooit. — 6-e¢ u3a., crep. — M. : M3marenbckuil IEHTP
«Axagemus», 2018. — 352 c.
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HNuTepHer- pecypcesl
1.  www.fcior.edu.ru (DenepanbHplii  HEHTp  MHPOPMALMOHHO-
0o0pa3oBaTeIbHBIX PECYPCOB).
2. wwww.dic.academic.ru (Axagemuk. CIoBapy U SHITUKIOICINH ).
3. www.booksgid.com (Boo” Gid. DiiekrporHast OnbIMoTEKA).
4.  www.globalteka.ru (I'mobanreka. I'moOanpHast OMONIHOTEKA HAYIHBIX
pecypcoB).
5. www.window.edu.ru (EmuHoe OKHO AocTyma K 00pa30BaTElbHBIM
pecypcam). Www. st-books. ru (JIydmas yueOHas autepaTypa).
6. www.school.edu.ru  (Poccuiickmii  oOpa3oBaTenbHBIA  TOPTAIL.
JloCTYITHOCTB, Ka4eCTBO, Y(OPEKTUBHOCTS ).
7. www. ru/book (DsaekTpoHHas OMOIMOTEYHAS CUCTEMA).
8.  www.alleng.ru/edu/phys.htm (O6pa3oBarensHBIe pecypcsl MHTEpHETA
— @u3uKka).
9. www. school-collection. edu. ru (Eagwnas kosmekuus IHU(PPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).
10. https//fiz.1september.ru (yue6HO-MeTOAMYECKast razeTa «Dusukay).
11.  www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o (GU3HKE).
12.  www.nuclphys.sinp.msu.ru (S1nepnas ¢pusuka B UaTepHeTe).
13.  www. college. ru/fizika (ITonroroska k EI'D).
14.  www.kvant.mccme.ru (HayYHO-TIONYJIAPHBII ¢buzuKo-
MaTeMaTUIeCKui sxypHai «KBaHT»).
15.  www.yos.ru/natural-sciences/html (ectecTBeHHO-HAYYHBIH >KypHAI
it Mostoaexku «I1yTh B HAyKy»).



http://www.medcollegelib.ru/book/ISBN9785970440971.htm
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.school.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://www.nuclphys.sinp.msu.ru/
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

