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MOSICHUTEJBbHASL 3ANIUCKA

[Iporpamma 06m606pa3013arenbﬂoﬁ yueOHOM JMIACIATIIAHBI «DuznKa»
mpejHa3HaveHa Al p3ydenuss QU3MKA B npodeccuoHanbHbIX oGpazoBaTeIbHbIX
opraHu3aLusiX CI1O, peanu3yrommx oOpazoBaTellbHylo mporpaMmy  CpeAHero
obuiero oOpasoBaHUs B mpejenax OCBOCHMS OCHOBHOM npodpeccnorlanbﬂoﬁ
o6pazoBaTesbHON [IPOrPaMMBbI CIIO (OIIOIT CIIO) Ha 6aze OCHOBHOIO OOLIETO
obpa3oBaHus MpH [OJrOTOBKE CIIEUATHUCTOB cpejHero 3peHa. '

[Tporpamma paspaboTaHa Ha OCHOBE TpeGoBaHUH ®I'OC cpemmero oomero
oGpa3oBaHus, NPEeIbABIAEMBIX K CTPYKTYp€, COAEPIKaHUIO 1 pe3ysibTaTaM OCBOCHMS
y4yeOHO! [MCIMIIIMHEL «DusnKa», B COOTBETCTBUM C PexoMenpauusMy IO
OpraHu3aliyi MOJy IeHI cpemHero OOIIETO o6paszoBaHus B Tpejesiax OCBOCHHMS
0GpazoBaTebHBIX IPOrpaMM CpeaHero npodeccHoHaILHOTO obpazoBaHus Ha baze
ocHOBHOTO Obulero 00pa3oBaHMA € y4eTOM TpeGoBaHui (enepanbHbIX
rocyiapCTBeHHBIX 0Gpa3oBaTelbHbIX CTaHIAPTOB ¥ MoJTydaeMoii CrieluanbHoCTH
CpeHero npoeccroHaNIbHOro 00pa30BaHUs (mucemo  JlemapTameHTa
rOCYJapCTBEHHOM MONUTUKI B chepe TOATOTOBKH pabounx KajpoB H JI10
Munobpuayku Poccunt OT 17.03.2015 Ne 06-259), ¢ y4eTOM [TpuMepHOH OCHOBHOM
o6pazoBarepbHON  TPOTPaMMBEL cpeHero 00MIEro o6pazoBaHus, o00peHHoN
pemerneM  (henepanbHoOTo yueGHO-METOAUIECKOro o6beIMHeHHs 10 00MmeEMY
06pa30BaHMIO (POTOKOI OT 28 yrons 2016 1. Ne 2/ 16-3). _

Copepkanue MpOrpamMmal «Dy3uKa» HampaBleHO Ha JOCTHKEHUE
creyoIIMX neJieit:

« OCBOEHHE 3HaHUH O dyHIaMeHTAIBHBIX hU3MUECKHX 3aKOHAX M
IpUHIANAX, JeKalmx B OCHOBE COBPEMEHHON huzMuecKOd KapTHHBI MUpAa,;
gawbosee BaXKHBIX OTKPBITUAX B obnacti (QU3MKM, OKa3aBIIHMX onpeieIIsoIee
BIMSIHME HA DPa3BUTHE TEXHUKHM H TexXHOJOTHN, MeToJax HayiHOro [I03HAHUA
[IPUPOJIBIL;

e oOpJaleHHe YyMEHHMAMH TPOBOAMTDL HaGrofeHus, IUIAHUPOBATh M
BLITIONHSTH JKCTIEPUMEHTBI, BBIABUTATD [UIOTE3bl ¥ CTPOUTH MOJEIIH, PUMEHSTH
roJTy4eHHble 3HaHUA IO duspke Juis OOBICHEHUS pa3HO0Opa3HbIX Gu3HIECKUX
gBIIEHUN U CBOWCTB BEIIECTB; MpaKTHUeCKH HCIONb30BaTh uzpgecKue 3HAHUL,
OlIEHUBATh JOCTOBEPHOCTH ecTECTBEHHO-HAYYHON HHOOPMALIIH;

* pa3BUTHE MO3HABATE/ILHBIX MHTEpecoB, NHTEIUIEKTyaIbHbIX 1 TBOPUYECKUX
criocobHOCTEM B TPOLECCE nproOpeTeHUA 3HAHWM W yMEHHW# 110 ¢duzuke C
JCITONB30BaHMEM  pa3JIdIHbBIX HCTOYHMKOB ~HMHOpoOpMamuu 4 COBpPEMEHHBIX
pHMOpPMaLMOHHBIX TEXHOJIOTHH;

« gocriuTanue yoexaeHHoCTH B BO3MOYKHOCTHY MO3HAHMS 3aKOHOB IIPUPOJIBI,
HACIIONIE30BaHUA JOCTH)KEHUH du3uku  Ha Onmaro pasBUTHA yeJ0BeUECKON
[MBUIM3AIME; HEOOXOAMMOCTH CcOTpyJHMYECTBAa B IPOIECCe COBMECTHOI'O
BLITIOJNHEHUsT 3ajiad, yBaXHUTENBHOTO OTHOLIEHMSI K MHEHHUIO OIIITOHCHTA pu
o6CyXKIeHH:  TIpoOIeM eCTECTBEHHO-HAYUHOTO  CONEPIKAHM,; rOTOBHOCTH K
MOpaNbHO-3THYECKOH OICHKE WCIIONB30BaHUs HAYIHBIX JIOCTYDKEHHH, TyBCTBA
OTBETCTBEHHOCTH 3a 3allUTY OKpyKarole Cpeibl;

e JCrOB30BaHAE MPHOGPETEeHHBIX sapdii W yMeHuWi i peHIeHHA



MpaKTHYecKuXx  3a1ad OBCE/HEBHOM JKM3HH, ~OOECIedeHHA ©e30MacHOCTH
cOGCTBEHHON  JKU3HH,  PAllMOHATBHOTO [IPUPOONIONL30BAHMIA 1 OXpaHbl
okpyKarolleil Cpeibl U BOSMOMKHOCTD npUMeHeHHs 3HAHUH [pH peleHry 33124,
BO3HMKAIOIIMX B MOCIENYIOIIeH NpohecCHOHATBHON e TebHOCTH.

B nporpamMMmy BKJIIOYEHO CONCPIKAHME, HampaBeHHOE Ha (HOPMUPOBAHHIE ¥
CTYJICHTOB KOMIIeTEHIMi, HEOOXOIUMBIX I Ka4eCTBEHHOTO OCBOCHMA OI1OI1
CITO na 6a3e OCHOBHOTO OOIIETO 06pa3oBaHKs C MONYHCHHEM cpesHero OOLIEro
06pa3oBaHus; TPOrPaMMBI [1OJrOTOBKM CTIEIMAIUCTOB CPeAHETO 3BeHa IO
crietmansHoctd  29.02.04  KoHCTpyHpOBaHHE, MOJIeTApOBaHie ¥ TEXHOJIOIHS
[IBEIHBIX U3/IEH:

OK 01. TTonuMaTh CyIIHOCTh U COUMATBHYIO 3HAYMMOCTH CBOEM OymyIlieH
npodeccuu, IPOABIATE K Hell yCTOWYMBBIA HHTEPEC.

OK 02. Opranu30BbIBaTh cOOCTBEHHYIO [1eATeIbHOCTD, BHIOMpATh THIIOBBIC
METOIBI ¥ CIOCOOBI BBIMOJHCHHS npodecCHOHAIBHBIX 33131, OLICHWBATh HX
3b}eKTUBHOCTH 1 Ka9IeCTBO.

OK 03. I[IppHuMaTh pelICHU B CTaHJAPTHBIX U HECTaHAPTHBIX CUTYyaIUsIX
W HECTH 32 HUX OTBETCTBEHHOCTD.

OK 04. OcyuiecTpiaTh ~ TOHCK  H pcrnonp3oBanue  MHGOpMALKH,
HeobxomuMoii a1 (PHEKTHBHOTO  BBIIOIHEHHA npodeccHOHaIBHBIX  33/at,
MpOheCCHOHANBLHOTO 1 JIATHOCTHOTO pa3BUTHSL.

OK 05. Ucnonas30BaTh HH@OpmauHOHHO—KOMM)/HHKauHOHHLIe TEXHOJIOTHU
B HpO(I)eCCHOHaJIbHOﬁ eI TeIbHOCTH.

OK 06. PaGoraTh B KOJJIEKTHBE M KOMAaHIC, >(eKTHBHO OOIIATHCS »
KoJleraMmu, pyKoBOJCTBOM, NOTpeOUTENSIMH.

OK 07. Bparts Ha cebsi OTBETCTBCHHOCTL 3a paboTy HICHOB KOMAHIIBI
(MOMYUHEHHBIX), pe3yIbTaT BLINOJIHEHUS 3aaHHH. | '

OK 08. CaMOCTOSATENbHO OIpeNeNsTs 3aatH npodeccHoHallbHOro  H
JTUYHOCTHOTO Pa3BHTHs, 3aHUMATHCA caMo00pa3oBaHKeM, OCO3HaHHO [UTAHUPOBATH
[1OBbINIEHNE KBaIUQUKALKH.

OK 09. OpueHTHpOBaThCs B YCIOBMIX qacTOM CMEHBI TEXHONOIUWH B
npodecCHOHAILHOM AeATeTbHOCTH.

[Tporpamma yueGHOM IMCIUIIIAHEL «Du3NKay SBISETCS OCHOBOM I
pa3paboTKK pabourX HpOrpamM. Omna BKIIOYAeT TEMATHUECKUH IIaH TeMaTHKY
pedeparToB, HMHIMBALYaIbHBIX IPOEKTOB,  BUJIbI caMOCTOSITENBHBIX ~ paboT,
yyaluxcs- y4uThIBas crienM UKy MpOrpamMmm MOJAroTOBKH CIIEIMAIKCTOB CPEAHETO
3BeHa, OCBaMBaeMOH CrelHaIbHOCTH. :

[IporpaMma Mpernoaract obyueH#He MHBAINIOB U JIMIL C OB3: s iyl €
HapyIIeHUeM 3peHus; A JUIl © HapylIeHUeM OTOPHO- JIBATATEeJILHOTO anmnapara;
ISt JIAIL] C HEPBHO-TICHXOJIOTAHCCKAMA HapyLICHUSIMHU.



OBILIASI XAPAKTEPUCTHKA YYEBHOM AU CHUIIINHBI «DVBUKA»

B ocHoBe yueOHOW AMCHHUILIAHbI «Dy3uKa» JeXKUT YCTaHOBKa Ha
gopmupoBaHue Yy 00yuaeMpIX  CHCTEMBbI 6a30BbIX TOHATHH  (QU3UKK U
npejcTaBIeHU# O COBPEMEHHOM dbusnyeckoll KapTHHE MUpa, a TaKke BbIpPabOTKA
yMeHHil IPUMEHSATh PU3MICCKIE 3HAHWs KaK B IPO(ECcCHOHAIBHON AeATeIBHOCTH,
TaK ¥ U1 PEILeHHUs )KU3HEHHBIX 3a/1at.

MHorye noJjioKeHus!, pa3BUBacMbIC hu3MKOl, paccMaTPUBAIOTCS KakK OCHOBA
CO3aHMs ¥ UCTIONb30BaHUs NHPOPMALMOHHBIX 1 KOMMYHHUKALMOHHBIX TEXHOJIOTUH
(UKT) — oaHoro us Haubonee 3HAYMMBIX TEXHOJIOIMYCCKHUX JIOCTIKEHUH
COBpEMEHHOM LIUBAJIA3AIHH.

®usuka naeT KoY K MOHHMAHHUIO MHOTOYHCICHHBIX sBJICHMI U IPOIecCOB
OKpYIKAIOIIEro Mupa (B eCTECTBEHHO-HAYTHBIX 06acTIX, COIMOJIOTHY, SKOHOMHUKE,
a3bIKe, AUTepaType ¥ ap.). B dusnke (GOpMHUpYIOTCS. MHOTHE BUJIbI NesTeIbHOCTH,
KOTOpBIE HMMEIOT MeTa- TpeIMETHBIA XapaKTep. K suM B TepByl ouepeib
OTHOCSTCS: MOJIENMpOBaHie OOBEKTOB 1 IPOLECCOB, NpYMEHeHHe OCHOBHBIX
METONOB ITO3HAHUS, cHCTeMHO-MHMOPMALMOHHBIH  aHaJu3, dopMyIMpoBaHUe
IUNOTE3, aHAIW3 U CUHTE3, CPaBHEHHE, 0600IIeH e, CUCTEMAaTH3aLHsl, BbIABICHAC
IPUYIUHHO-CIIECTBEHHbIX cBA3eli, MOUCK AaHAJIOroB, YNPaBICHHC o0beKTaMu |
nponeccamMu. VIMEHHO 3Ta JMCLHUILIMHA [O3BOJISIET TO3HAKOMMTH CTYACHTOB C
HAay4HBIMM METOJaMH TO3HAHHA, HAYIHTH WX OTJMYATh THIOTE3y OT TCOPHH,
TEOPHUIO OT IKCIICPUMEHTA.

®usuka ¥MeeT  O4eHb  Oompmoe M BceBo3pacTaioliee  HUCIO0
MeKICITHIIMHAPHBIX CBSA3€H, NpHYeM Ha ypOBHE Kak [OHSITUIHOTO amrapara, TaK
u wuHcrtpymenrapus. CkazaHHOE  TO3BOJCT paccmarpuBaTh  (QU3MKY  KaK
METaAMCIMIUIMHY, KOTOpas NpefoCTaBIsIeT MESKIMCIMTIMHAPHBIA  A3BIK  JUIA
omnycaHusl HAy4HOH KapTUHBI MUPA. -

®uspka sBIseTCS CHCTEMOOOpasyromiM dakTOpOM JUIsl €CTECTBEHHO-
HaydYHBIX y4eOHBIX MPEIMETOB, MOCKOIBKY du3MUecKue 3aKOHBI JIEXKAT B OCHOBC
colep)KaHusl XMMHHM, OMOJIOTHH, reorpauu, acTpOHOMUH H crienManbHBIX
JMCIMIUIME  (TeXHUUYecKas MeXaHUKa, SNIEKTPOTEXHUKA, OJIEKTPOHUKA U ap.).
VyeGuas mucuummHa «Du3rKa» CO31acT yHMBepcalbHylo 0asy I N3y4ECHUS
061ePOPECCHOHATBHBIX ¥ CHICLHATIBHBIX JMCLIATLIAH, 3aKJa/bIBas byHIaMEHT
JUIst TIOCTIeIroIero o0y4eHusl CTy ICHTOB.

OGnajas JIOTHYECKOM CTPOMHOCTBIO M OMHUPAsCH Ha 9KCIIEPUMEHTAJIbHBIC
daxTpl, ydeOHas AMCUMINIMHA «Dusuka» (QopMHpyeT y CTYIEHTOB TOJIHHHO
Hay4yHOe MHPOBO33PEHHE. OusyKka SBISETCS OCHOBOM yueHus O MarephabHOM
MUpE U pelIaeT MpooiemMbl 3TOTO MHUpa.

Nsyuenue GU3UKH B npoeccHOHANbHBIX 00pa3oBaTe/IBHEIX opraHu3anusix,
peanu3ylomux 00pazoBaTeNbHYIO nporpaMmy CpeiHero obmero obpa3oBaHUsA B
npeesax OCBOCHHA OTIOII CITO Ha 6a3ze OCHOBHOTO OOIIEro oOpa3oBaHusi, IMEET
cBOM OCOGEHHOCTH B 3aBUCHMOCTH OT MPO(UIIA npodeccuoHaIbHOro 00pa3zoBaHus.
D10 BBIpAXKAETCs B COACPKAHUM 0GyHdeHHs], KOIMYECTBE YacoB, BBIICIACMBIX Ha
M3ydeHue OT/IeIbHBIX TEM [POrpamMMBl, riy0MHEe UX OCBOCHHS CTYJCHTAMH, o0BeMe
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¥ Xapakrepe IPaKTHICCKUX 3aHATUM, BUIAX BHEayMTOPHON CaMOCTOSTENIbHOM
paboThI CTYACHTOB. o

[Ipy OCBOCHHH crenumansaocteit  CITO eCTeCTBEHHO-Hay4HOI'0 npoduIst
npohecCHOHATBHOIO o6pazoBanus usnka M3ydaeTcs Ha 6azosom yposae ®I'OC
cpenHero  00mero o6pa3oBaHMs, TPHU  OCBOCHUH npodecenit  CIIO 1
crienmansaoctedt CIIO TEeXHUIECKOrO npouist mpodeccuoHanbHOro obpa3zoBaHus
¢uzuka U3ydaeTcs Gonee yriyOn€HHO, Kak npoduipHas yueOHas JTUCIUILITAHA,
yYUThIBAIOILIAS crietprKy OCBauBaEMBIX CrieIaIbHOCTEN.

Copepkanue y4eOHOH — NMCILHMIUIMHEL, peanuzyemMoe TIpH MOArOTOBKE
oOyvaromuxcst 110 CIIEMANBHOCTSM ~ €CTECTBEHHO-HAyHIHOTO npo(uIIs
npodeccroHaIbHOro o6pasoBaHus, He MMeEET SABHO BBIPKEHHOM npoGUILHOH
COCTABISIONIEH, Tak Kak CHeNUalIbHOCTH, OTHOCSIAECS K OTOMY MPOQHMIIO
oOydeHus, HE HMEIOT MpeMMyIeCTBEHHON CBS3H C TEM WX WHBIM pa3eioM
dusuku. OnHAKO B 3aBUCHMOCTH OT moay4aeMoi CreruanbHOCTH CITO B pamMkax
TexHuueckoro  mpodmis  Mpo(eccHoHaIbHOTO o6pa3oBaHHsi  TMOBBIIICHHOE
BHHMAHHE MOXKET OBbITh YJENeHO H3YHUCHHIO pasnena «MonexyspHai busuka.
TepmoarHaMUKa», OTAEJIBHBIX TEM pazzena «DJeKTpOJMHAMUKA» 1 0CcOOEHHO TEM
SKOJOIHYECKOTO COEP)KaHHUs, IPUCY TCTBYIOMIHUX HOUTH B KQ)XJIOM pasjiele.

TeopeTuueckue CBEICHUSA IO dusuKe IOTIOTHAIOTCA JIEMOHCTpALIMSIMHA 1
a6opaTOPHBIMU pabOTaAMH.

N3y4eHue 0OIIECTBO3HAHMS 3aBepmIaeTcsl MOJBEICHHEM HTOTOB B (opme

SK3aMeHa B PaMKax TPOMEXyTOYHOH aTTecTalli CTY/IEHTOB B MPOLECCE OCBOCHU
OITOIT CITO Ha 6a3e OCHOBHOTO 0OIIETO 06pa3zoBaHus C MOIy4CHHEM CpeHETO
o6utero o6pasosanus (ITICC3).

MECTO YYEBHOM JACIAILINHBI B YYEBHOM IINIAHE

UnterpupoBaHHas ydeOHas MUCIHMILIMHA «Du3nKay SABIAETCS yIeOHBIM
IpeIMETOM o6s3aTeIbHOM MPEIMETHOH 00IacTH «Ecrectpennsie Haykim» PI'OC
cpenHero obuero 0opazoBaHus.

B mporpamMMmy BKJIIOYEHO COACPINKAHMUC, HarpaBlieHHOe Ha (POPMHUPOBAHUE Y
CTYJEHTOB KOMIETEHIUH, HeOoGXOMMMBIX IS KaueCTBEHHOrO OCBOCHHA OIOI1
CTIO Ha Ga3e OCHOBHOro 00mEero oopa3oBaHuA € [IOJTly4eHHeM CpPEeIHET0 ob1ero
0Gpa30BaHusi, IPOrpaMMBbl [TOATOTOBKH CIIELMAIMCTOB CPEIHEro 3BeHa (ITIICC3).

PE3YJIbTATHI OCBOEHUS YUEBHOM JUCHUILIAHBI

OcBoeHHe COMCpKaHus ydeOHON JMCLAILIAHDL «®Dusuka» obecreunBacT
JIOCTHKEHHE CTYIEHTaMH CJISYIOUIMX pesy IbTaToB:
*TUYHOCHIHBIX:



— yyBCTBO TOPAOCTH ¥ yBaXKEHHs K HCTOPHH 1 JOCTHIKEHUSM OT€UeCTBEHHOH
du3uueckol HayKu; (QU3UIECKH IPaMOTHOS oBeneHre B MPOGECCHOHATBHOH
eI TebHOCTH U OBITY TIpH OOpalleH!H C npu6GopamMu U yCTpOHCTBAMH;

— FOTOBHOCTH K TIPOIOJDKEHMIO 00pa30oBaHysl ¥ MOBBIICHHA KBaIU(PUKaAIUU B
n30paHHOM npoecCHOHANBHON JeATETBHOCTH H 0GBEKTUBHOE OCO3HAHUE POJIH
(hU3MUECKIX KOMIIETEHIIMH B 3TOM;

— yMEHHE HCIIOJB30BaTh AOCTHKECHHA COBpeMeHHON (u3MuecKol HayKu H
hU3MUECKUX TEXHOJNOTHH I TIOBBILICHM cOOCTBEHHOIO HHTEIUICKTYalbHOI'O
pa3BUTHsI B BBIOPAHHOU npoecCHOHABHON 1eATEIbHOCTH;

— yMeHHe CaMOCTOSTEJIBHO J00bIBATH HOBBIC s cebs hu3uUecKre 3HaHWs,
MCIIOJB3YSl JIsl TOrO JIOCTYIIHBIE HCTOTHHKH uHbOpMaLUH;

— yMeHHe BhICTPanBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLICHIA B KOMaHje Io
pelueHuIo o0ImMX 3a1a4;

— yMeHHe YIpPaBJATh CBOCH [TO3HABATEIHLHON HeSTEIbHOCThIO, MPOBOAUTH
CaMOOILIEHKY YPOBHS COOCTBEHHOTO HHTEIIIEKTYalIbHOTO pasBHTHL,

* MemanpeomemHblX:

— HCIMOJB30BaHWE pa3IMYHBIX BHIOB [O3HABATE/ILHOW [1eATENIbHOCTH IS
pemenus (QU3MUECKUX 3aj1ad, MPUMCHEHHE OCHOBHBIX METOJIOB ITO3HaHMSI
(HabmrozeHus, ONUCaHUs, U3MEpeHU, SKCIIepUMEHTa) s U3yHeHHs pasiIuiHbIX
CTOPOH OKpY’Kalomei JefCTBUTENIbHOCTH;

— WMCIOJIb30BAHUME OCHOBHBIX HWHTEJIEKTyalbHBIX ornepanuii: MOoCTaHOBKH
3ajaud, (OPMyYJIMPOBaHHs I'UIIOTE3, aHanu3a W CHHTE3a, cpaBHeHHs, 0000ICHHS,
CHCTEeMATHU3allui, BhISBIEHUS IPUYUHHO-CIIEICTBCHHbIX CBSI3EM, ITOMCKA aHAJIOTOB,
GOpMyIMpOBaHUsS BBIBOIOB JUIs H3YdEHHUA pa3NUYHBIX CTOPOH (hu3NYECKUX
00BEKTOB,

SBIGHWH © TIPOLECCOB, C  KOTOPBHIMH  BO3HUKACT HEe0OXOUMOCTh
CTAIKMBATHCS B IPodeCCHOHATBEHOM chepe; ,

— yMeHMe reHepUpoBaTh UIEH U ONPeeIiTh CPeICTEa, HeoOXoMuMBIe LIS UX
peanu3arvi,

— yMeHHMe MCIIONB30BaTh PasiiiHble NCTOTHUKY JUL nony4enus: GU3MIECKOH
uH(GOpMALUH, OLIEHUBATH €€ JI0CTOBEPHOCTE;

— yMeHHe aHaJIM3UpOoBaTh M TPEACTABIATH uH(GOpMaLUIO B PasIMYHBIX
BUJIAX;

—  ymeHue INyOIMYHO  MpEACTAaBIATH  PE3yJIbTATEHI CcOOCTBEHHOI'O
MCCIIeIOBAHMS, BECTH JUCKYCCHH, IOCTYITHO ¥ FapMOHMYHO coveTas cojJiepKaHKe U
hopMblI Mpe/icTaBIAeMON HHPOPMALH:

® npeoMemHblx:

- c(OPMHpPOBAHHOCTH TPEJICTABICHAH O PpOMM M MECTC usuku B
COBpEMEHHOW Hay4HOM KapTWHe MHpa; MOHMMAHHE hu3KUecKoi CYLIHOCTH
HaGTI01aeMBbIX BO BCelIeHHOM SBIeHUH, poiu GU3NKH B HOPMUPOBAHUK KPyro3opa
1 ()YHKIIHOHAILHON TPAaMOTHOCTH 4eJIOBEKa JUls PellCHNS IPaKTUYECKHX 3a1ad;

- BJIaJCHHEC OCHOBOITIOJIaratoiuiMHu qJH3H‘IeCKHMH TMOHATHAMH,
3aKOHOMEPHOCTAMH, 3aKOHaMH H TEOPHUAMHU; YBEPEHHOC MUCIIOJIB30BaHHUC
(bH3MYECKON TePMHHOJIOTAY M CUMBOJIHKH; -



- BajeHuWe OCHOBHBIMH METOJaMH HaydHOTO [TO3HAHMS, MUCIOIb3yeMbIMU B
dhu3mKe: HAOTIOIEHHEM, OTIICAHUEM, M3MepeHreM, SKCIIEPUMEHTOM; -

—  ymeHus oOpabarbiBaTh  pe3yJbTaThl W3MepeHuid, OOHapyXXUBATh
3aBMCHMOCTh MEXHy (U3MUECKMMH BEIUIMHAMH, 0OBACHATH  I1OJYyYCHHBIE
pe3yJbTaThl ¥ JieJaTh BBIBOJBL :

— chopMUPOBAHHOCTE YMEHHs peliaTh dusryeckue 3a1a4u;

—  chOpPMHPOBAHHOCTb ~YMEHHUS HPUMEHITH TOJIy4eHHbIe 3HAHMA UL
OGBACHEHMsS  YCIOBHIl  TIpOTeKaHWs — (QU3MYECKUX gBJEHUA B  TIPUPOJE,
npodeccuonanpHoit  cdepe U JUIA MPUHATUS  TPAKTHYECKUX pelieHui B
[TOBCEIHEBHOM XU3HM;

— copMUPOBAHHOCTH cOOCTBEHHOM MO3UIMHU 10 OTHOIICHUIO K Gu3uIecKon
uHGbOpMALH, [T0JTy4aeMOii U3 pasHBIX HCTOUHUKOB.



COJIEP)KAHME YYEBHOMN JACIATIJIAHBI
BBenenue

dusuka — byHIaMeHTaIbHas HayKa O IMPUPOAEL.

ECTeCcTBEeHHO-HAYYHBIH METOJ TO3HAHMS, ero BO3MOXHOCTH H IpaHUILIBI
NPUMEHUMOCTH. DKCIEPUMEHT M TeopHsi B mporiecce MO3HAHUS TIPUPOJIBL.
MopenupoBaHue GUIHICCKUX gBeHuii W mpoiieccoB. Poiib dKCIEpUMEHTa H
TeOpHH B TpOIecCce MO3HAHUS MPUPOBL. dusuueckas BenuurHa. [lorpeirHoCTH
n3MepeHHit Hu3nUecKux BeuyiH. OUINICCKHUC 3AKOHBI. ["paHuIlbl IPUMEHUMOCTH
dbusnueckux 3aKkoHOB. IToHATHE O dusnyeckoil KapTHHE MUpa. 3HAUCHHUC (bU3UKH
TIpu 0CBOeHHMH npodeccuit CIIO u crnenmansHocte CITO.

1, MexaHHKa
Tema 1.1 Kunematuka. Mexanuueckoe aprwkerne. [Tepemerienue. [TyTb.
Cxopocts.  PaBHOMEpHOE NpsMOJIMHEHHOe  JIBUJKEHHE. YckopeHue.

PaBHOIEpEMEHHOE TIPIMOJIMHEHHOE JABIKCHHE. CpoboaHoe najaeHue. JBrmKeHue -
Tema, OPOILIEHHOrO IOJ YIVIOM K TOPU3OHTY. PaBHOMEpHOE JIBWKEHHE IO
OKPYKHOCTH.

Tema 1.2 3akonnl mexanukn Hpiorona. TlepBoiil 3aK0H Hetorona. Cuia.
Macca. Wmmynsc. Bropoil 3akon HeroToHA. OCHOBHOM 3aKOH KIacCHUECKOH
quHaMukg. Tpetnit 3axoH HeroToHa. 3aK0H BCEMHUPHOIO  TATOTCHH.
['paBurauonHoe mone. Cuna TOKECTH. Bec. Criocobbl U3MepeHust MacChl TEIl.
Cuisl B MEXaHHUKE.

Tema 1.3 3akoHbl COXpaHeHHs] B MEXaHHKC. 3aKOH COXpaHECHUs
MMITyJIbca. PeakTUBHOE JBHKEHHUE. PaGora cuibl. PaboTa noTeHIUANbHBIX CHIL.
MomuocTs. DHeprus. Kunetndyeckasi SHEPIrus. [ToTeHnuagbHas SHEPrusl. 3aKOH
COXpaHEeHHs] MeXaHU4YeCKOH SHEPIUH. [TpuMeHeHNe 3aKOHOB COXPaHCHHUA.

Jlemoncmpauuu

3aBHCHMOCTb TPAEKTOPHHU OT BHIOOpA CHCTEMBI OTCHETA.

Buibl MEXaHUYECKOrO JIBUKCHHUA.

3aBHCHMOCTh YCKOPEHHs Tejla OT €ro Maccel U CHJIbL, AelcTByIOLIel Ha
TeIO.

CnoxxeHue Cuil.

PaBeHCTBO W INPOTHBOIOJOXHOCTH —HANMpaBlICHUA  CHII IEHCTBUS U
IPOTHBO/EHCTBHUS. 3aBUCUMOCTh CHIIbL yIPYTOCTH OT nedopmar. Cuibl TPEHHS.
HepecomocTh. PeakTuBHOe [BIDKeHHe. llepexon [IOTEHLMAJIBHONW DJHEPruv B
KHHETHYECKYIO 1 0OpaTHO.

Jla6opamopHsie pabomol

1) UccnenoBanue [BHKEHHUS TeNa M0J JieficTBUEM MTOCTOSTHHOM CHJIBL.

2) UzyueHue 3aKOHA COXPAaHEHHUSI UMITY IbCa.

3) CoxpaHeHHe MEXaHW4eCKOH OSHEpruu IpH JIBWKEHUU Teja IO
NeMCTBUEM CHIT TSDKECTH U YIIPYTOCTH.

4) CpaBHeHue pabOThI CHIIbI ¢ U3MEHEHUEM KUHETUUYECKOM SHEPTHHU Tela.
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5) WsydeHMe 3aKOHOB COXpaHEHWs Ha TIpuMepe yjapa Mapos u
0aJNTUCTUYECKOr0 MasiTHUKA.
6) U3yueHne 0COOEHHOCTEH CHIIbI TPEHHSI (CKOJIBKEHU ).

2. OCHOBBI MOJIEKYJISIpHOH (PH3HKH U TEPMOAHUHAMHKH

Tema 2.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH. N aeanbHbIH
ra3. OCHOBHBIE IOJIOXKEHHS. MOJIECKYIAPHO-KMHETHYeCKol Teopuu. Pasmepsl U
Macca MOJEKyJl M aroMoB. bpoyHOBCKOe IBHIXKEHHE. Jupdysus. Cunbl U
SHEPTUs MEKMOJIEKYJIAPHOTO  B3aUMOJCHCTBHS. Crpoenre Tra3000pasHbIX,
KUAKAX W TBepAblX Tell. CKOPOCTH IBIXKCHUS MOJIEKYN M HX H3MEPEHHE.
Uneanpusiii ra3. JlaBnenme rasza. OCHOBHOE ypaBHEHHE MOJCKYJAPHO-
KHHETHYEeCKoii Teopun razoB. Temmepatypa ¥ ee W3MepeHue. ['a3oBbie 3aKOHBI.
AGCOMIOTHBIN Hy/Ib TemIeparypbl. TepMoaMHaMuyecKas LIKajia TeMIeparypel.
YpaBHeHUE COCTOSIHUS HAATbHOro raza. MonspHas ra3oBas OCTOAHHAS.

Tema 2.2 OcuoBbl TepmoguHaMuKH. OCHOBHBIE TOHATHI H
onpeseneHus. BHyTpeHHsiss 9HEprus  CHCTEMBL BHYTpeHHSIsI ~ 3HEprus
umeanbHOro rasa. PaGora W Teruota Kak (OpMbI Nepeaavd  OHEpIruH.
Ter0eMKocTh. YebHas TeIUIOEMKOCTh. YpaBHEHHE TeIoBoro OanaHca.
[lepBoe Hauyano TepMOAMHAMHKH. ANMabaTHBIM MpoUecc. [IpuHIMN JEACTBUS -
termoBoii  Mammubel. KIIJ[ Temmosoro  aBuratesns. Bropoe  Hawano
TepMOJMHAMUKY. TepMoaMHaMHUYeCKas IIKaja Temreparyp. XoJNoAUIBHBIE
mauussl. Terossle aBurarenu. OxpaHa NpHpPO/BL. :

Tema 2.3 CpoiicrBa napoB. VMcnapenue 1 KOHICHCALUA. HachlleHHBIH
nap ¥ ero cBoiictsa. AGCOMOTHAs 1 OTHOCUTENIbHAS BIXXHOCTE BO3AYXa. Touka
pocel. Kumnenue. 3aBHCHMOCTb TEMIEpPATYpbl ~KHICHHS  OT JaBJICHMS.
[leperpeThlii Tap ¥ ero UCroJIb30BaHNE B TEXHHUKE.

Tema 2.4 CpoiicTBa KHAKOCTEH. XapaKTEpUCTUKA KHUIKOro COCTOAHHUSA
erecTBa. 110BEPXHOCTHBIN CIOH JKMAKOCTH. DHEPrusi MOBEPXHOCTHOTO CJIOA.
SIBNeHus Ha CPAHMIIE KHUAKOCTH C TBEP/BIM TENOM. KamuyIspHbIe SBICHHA.

Tema 2.5 CsoiicTBa TBepabIX TeJd. XapaKkTepUCTHKa TBEPAOrO
COCTOSHHSI BelecTBa. VYIpyrHe CBOWCTBA TBEPABIX Tell. 3aKOH ['yka.
MexaHu4ecKue CBOMCTBA TBEPABIX Tell. TemuoBoe pacluMpeHUe TBEPABIX TEIL H
sxuakocreit. [TnaBneHue ¥ KpucTauin3arys.

Memoncmpayuu

JIBmxeHre OpOYHOBCKHX YacTHUIL.

Juddysus.

W3MeHnenre NaBlieHus ra3a ¢ M3MEHEeHUEM TeMIEepaTypel IIPpH MOCTOAHHOM
o0beMe.

30TepMHUUeCKUil X H300apHBIA IPOLECCHI.

M3MeHeHue BHYTPEHHEH SHEpryr Tell IPU COBEPIIEHUH PaObOTBL.

Mojenu TEeIIOBBIX IBUTraTeNIEN.

KuneHnue BOABI IPH MTOHWKEHHOM JIABJICHHUH.

ITcuxpomMeTp ¥ TUTPOMETP.

SIBJIeHMs TIOBEPXHOCTHOTO HATSDKEHUS M CMavHBaHMS.

Kpucramisl, aMOpQHbIEe BELIECTBA, XKUIKOKPUCTAIHYECKHE TEIIA.
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JIabopamopnsie pabomot

7)13mepeHne BIaXXHOCTH BO3AyXa.

8)13MepeHre NOBEPXHOCTHOIO HATSHKEHHS JKUIKOCTH.
9)Habmronenue nporecca KpUcTalan3anuu

10)13yuenue nedopMalii pacTsHKEHUS.

11)M3yyeHne TenjaoBOro paciIupeHus: TBEPAbIX TeEJ.
12)13yyeHune 0cOOEHHOCTEN TEIIOBOIO pacIlIUPEHHUs BOJBI.

3. DeKTpPOAMHAMHKA

Tema 3.1 Diekrpuyeckoe moJie. DJIeKTpUYECKHEe 3apsbl. 3aKoOH
coxpaHeHus 3apsiga. 3akoH Kymona. DOnektpuueckoe mnoje. HampsokeHHOCTbH
siekTpudeckoro  moisi.  [lpuHimn — cynepmosuimu  moned.  PabGora  cun
INEKTPOCTATUIECKOTO T0JISL. [Torenuuann. Paznocth MOTEHLIMAJIOB.
DKBHUIOTEHIIHAIbHBIE TIOBEPXHOCTU. CBA3b MEX/1y HAIIPSHKEHHOCTBIO ¥ PA3HOCTBIO
MOTEHIIAAJIOB JJIEKTpUUECKOro moiis. JIu3nekTpuku B IJIEKTPUYECKOM IIOJIE.
[Tonspuzanuss  quaNeKTpUKOB.  IIpoBOAHMKM B DJIEKTPUYECKOM  ITIOJIE.
Konnencaropsr. CoefHeHHe KOHJIEHCATOPOB B OaTapero. DHeprus 3apsHKeHHOIro
KOHJeHCcaTopa. JHEPrus 3JIEKTPUYECKOI0 MOJIs.

Tema 3.2 3aKOoHBI NMOCTOSTHHOrO TOKAa. YCJIOBHS, HeOOXOIUMBIE MJIs
BO3HUKHOBEHMS U IOJJIEpIkKaHUS dJIeKTpudecKkoro Toka. Cuna Toka ¥ INIOTHOCTh
Toka. 3akoH Oma g ydactka nenu 0e3 DJIC. 3aBUCUMOCTBH 3JIEKTPHYECKOTO
CONPOTHBIIEHUS OT Marepuaia, AIUHBI U IUIOIIAJAM IIONEPEYHOro CEYCHHMs
IIPOBOAHUKA. 3aBHCHUMOCThH JJIEKTPHUYECKOTO COIPOTUBIIEHHS IPOBOJIHUKOB OT
TEMIIEPATyphl. DIIEKTPOABHKYILAs CHJIa UCTOUYHUKA ToKa. 3akoH OMa Juis TIOJIHOM
nenu. CoenvHenue MNpoBOAHUKOB. CoeIUHEHHE WMCTOYHUKOB 3JIEKTPHYECKOM
sHeprud B Oarapero. 3akoH JDkxoyns—Jlenma. Pabora ®W  MOLIHOCTB
2JIEKTPUYECKOro TOKa. TeIrioBoe 1eicTBHE TOKA.

Tema 3.3 DiIeKTPHYECKHH TOK B B PAa3JIHYHBIX cpefax. DIeKTPHUYECKUi
TOK B MeTa/ulaX. JJIeKTPOHHBIA ra3. PaGora BbIxoma. DJNEKTpUYECKHH TOK B
JIeKTPOIUTaX. JeKTposu3. 3akoHbl @Dapanes. I[IpumeHeHue 3JIEKTpOIHM3a B
TeXHUKe. DIEeKTPUIEeCKUil TOK B razax U Bakyyme. Mlonuzanus raza. Buzsl ra3oBbIX
paspsnoB. [lonstue o mnasme. CBoiicTBa M IPUMEHEHUE DJIEKTPOHHBIX ITyYKOB.
DnexTpudeckuid TOK B mnoaynpoBoaHukax. (CoOCTBeHHas NPOBOJAMMOCTH
MOy IPOBOAHUKOB. IT0TyITpOBOIHUKOBBIE TPUOOPHI. '

Tema 3.4 MaruutHoe mnoJie. Bexktop HHAYKIMH MAarHWTHOI'O MOJIS.
JleficCTBHE MAarHMTHOTO TIOJNS Ha TNPSIMOJMHEWHBIH TMPOBOAHUK C TOKOM. 3aKOH
Awmnepa. B3aumozeiicTBre TOKOB. MaruuTHbIi MOTOK. PaGoTa 1o nepeMenieH o
MPOBOJAHMKA C TOKOM B MAarHMTHOM 1oje. JlelicTBUE MarHMTHOIO IIONISA Ha
neuwxkymmiics 3apsa.  Cuna  Jlopenna. Omnpenenenue  yAENbHOTO  3apsijia.
YckopuTenu 3apspkeHHBIX YaCTHIL.

Tema 3.5 DiexTpoMarHuTHasi HMHAYKOHUS.  DJIEKTPOMarHuTHas
UHIYKIuUs. BuxpeBoe anekrpudeckoe none. CaMOMHIYKUUs. DHEPIUsS MArHUTHOTO
TOJIsl.

Hemoncmpayuu

B3aumoieicTBHE 3apsSKEHHBIX TEll.
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[IpOBOIHUKH B IJEKTPUUECKOM TI0JIE.

JIM3eKTPUKHU B 2JIEKTPUUECKOM I10JIE.

KoHnpaeHcaTopsl.

TennoBoe AelcTBUE JIEKTPUYECKOIO TOKA.

CobcTBeHHast U NpUMeECHast MPOBOAUMOCTD IOTYTIPOBOIHHKOB.

[TonynpoBoAHUKOBEIN THOI.

Tpanzucrop.

OmneiT Dpcrena.

BzaunmopelicTBHe NMPOBOJHUKOB C TOKAMHU.

OTKJI0HEHUE 3TEKTPOHHOIO IMy4YKa MAarHUTHBIM T0OJIEM.

DNeKTPOABUTATEb.

DNEeKTPOU3MEPUTEITHHBIE TPHUOOPHI.

DINEeKTPOMarHuTHasi HHAYKITHSI.

Omneiter @apanes.

3aBucumocTth D/IC caMOMHIYKIMU OT CKOPOCTH M3MEHEHHS CHJIBI TOKa U
UHIYKTUBHOCTH IIPOBOJIHUKA.

Pabora anekTporeneparopa.

Tpanchopmarop.

Jlabopamopnsie pabomol

13)U3yuenne 3akoHa Oma ansi ydacTka LIEMH, IOCJIEJO0BATEIBHOIO H
apajuleJIbHOTO COeMHEHUS IPOBOIHUKOB.

14)3yuenue 3akona Oma A1 TOJTHOM IeTH.

15)3yuenue siBlIeHUS SJIEKTPOMArHUTHON UHIYKIIUH.

16)Onpenenenue ko3 uLUeHTa TOJIE3HOTO HAEHUCTBUSI DIIEKTPUUYECKOTO
YalHUKA.

17)Onpenenenue TemMnepatypbl HUTH JIAMITbl HAKATMBAHUSI.

18)Onpenenenve 3DJIC W BHYTpEHHEro COIPOTHUBIIEHUS HCTOYHUKA
HaIPSKEHUS.

4. Kos1e6aHusi 1 BOJIHBI

Tema 4.1 Mexanudeckue kogebanusi. KosebarenpHoe JBHXKEHHE.
["apmonunueckue konebanus. CBoOOAHBIE MexaHWueckHe koneOanus. JluHeiiHble
MexaHuyeckue KonebarenbHble  cucTeMbl. [IpeBpainieHne dHEpPrud  IIpU
KonebarenbHOM JABMKeHUH. CBOOOHBIE 3aTyXalolie MEeXaHUYECKHe KOJeOaHHsI.
BeIHyX/1eHHbIE MeXaHUYeCKUEe KOJIeOaHusl. '

Tema 4.2 VYnpyrue Boanbl. [lomepedyHsle W THPOJONIBHBIE BOJIHBIL.
XapakTepUCTUKU BOJHBL. YpaBHEHUE ILIOCKOH Oeryieii BoiHbl. MHTEphEepeHIHs
BoJH. Ilonsatne o nudpaxkiuu BOJMH. 3BYKOBBIE BOJIHBL. YJIBTPa3ByK M €ro
MIpUMEHEHHUE.

Tema 4.3 JIeKTPOMArHUTHbIE Kos1ebaHusl. CBobosHbIe
3JIEKTpOMarHuTHele Koiebanus. [lpeBpamienne osHepruum B KolebaTeIbHOM
KOHTYDe. 3aryxaloomue  3JIeKTPOMarHUTHBIE xonebanust.  ['eneparop

HE3aTyXarolMX 3JIEKTPOMAarHUTHBIX KoneOaHuil. BbIHYyXIEeHHbIe 3JIeKTpUYecKHe

konebanusa. Ilepemennslii Tok. ['eHeparop mnepemeHHOro Toka. EMKocTHoe H

HHIYKTHBHOE CONPOTHBIICHHUS IIEPEMEHHOIO TOKa. 3aKoH OMa 1Sl 2JIeKTPUYEeCKON
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Leny MepeMeHHoro toka. Pabora 1 MOLIHOCTH MepeMeHHOro Toka. I'eHepaTopsl
toka. Tpancpopmatopel. Toku BbicOkoii wactoTel. [lonyuenue, nepegaya u
pacrnpeeneHue 3JeKTPOIHEPTHH.

Tema 4.4 DneKTpPOMArHHTHBIE BOJIHBI. DJIEKTPOMArHUTHOE I10JI€ Kak
0coOblif BUI MaTepuu. DIEKTPOMArHUTHOE IOJle KaK OCOOBI BHI MaTepui.
DnleKTpOMarHuTHele BOJNHBL. Bubpatop [epma. OTKpBITBIA  KoneGaTenbHbIi
koHTyp. MW3o6perenue pamuo A. C. IlonosbiM. IloHsiTHE O PpagMOCBSI3H.
IIprMeHeHue 371eKTPOMArHUTHBIX BOJIH.

Hemoncmpayuu

CB0OOHBIE U BBIHYK/ICHHbIE MEXaHUYECKHE KOJIeOaHUs!.

Pe3onanc.

O6pazoBanue U pacrpocTpaHeHue YIpyrux BOJH.

Yacrora kosebaHuil ¥ BEICOTA TOHA 3BYKA.

CB0OOOHEIE 3IEKTPOMArHUTHEIE KOJIebaHus.

Ocuunnorpamma repeMeHHOro Toka.

Konznencarop B 1ienu nepeMeHHOro TOKa.

Karymka HHIyKTUBHOCTH B LIENH TIEPEMEHHOTO TOKA.

Pe3onanc B mocienoBaTenbHOM LEMH IEPEMEHHOIO TOKA.

M3nyyeHue u npueM 3J1eKTPOMarHUTHBIX BOJIH.

Pannocssise.

Jlabopamopnuie pabomer

19)13yyenne 3aBUCHMOCTH Tmepuofa KouebaHuil HHUTSIHOrO (WM
NpY>XWHHOI0) MasTHUKA OT JUTMHBI HUTH (M1 MacChl Ipy3a). '

20)VH1yKTUBHBIE M E©MKOCTHOE CONpPOTHBJIEHHS B IEMM IIePEeMEHHOrO
TOKaA.

5.0nTHKa

Tema 5.1 Ilpupoaa cera. CKOPOCTh pacrnpoCTpaHeHHsl CBETa. 3aKOHBI
OTPa)XEHMsI M ripenomieHus cBera. llonHoe otpakenue. JIun3el. ['na3 kak
onrtuyeckas cucreMa. Onruyeckue npudoOpsI.

Tema 5.2 BoanoBbie cBoiicTBa cBera. Murtepdepenuus cserta.
KorepeHTHOCTh cBeTOBBIX sy4deil. MHTepdepeHius B TOHKMX IueHKaX. Ilonocsl
paBHo# Tonumubl. Konbua Hetorona. Mcnonb3oBatue unTepepeHny B HayKe U
TexHuke. [ludpakuus cera. Jludpakims Ha menM B mapamienbHBIX JTydax.
Hudpakunonnas pemerka. ITonstue o ronorpaduu. IMonspusanus mnonepedHbix
BoJH. [lonsipusanus ceeta. J[BoiiHoe nyudenpenomnenue. [Monspoussl. Jucnepcus
cBeta. Bumer cnekrpoB. Cnektpsl ucmyckanus. CHEKTpsl  IOTJIOLIEHUSL.
YnerpaguoneroBoe ¥ HHOpaKpacHOe u3NydeHMsi. PeHTreHoBckme nydd. Mx
MIpUpOIa U CBOMCTBA.

Hemoncmpayuu

3aKOHBI OTPA)KEHUS U TIPEJIOMIIEHHSI CBETA.

[lomHOE BHYTpeHHEe OTpakeHHe.

OnTuueckue mpudOpEI.

Hurepdepennus cpera.

Jubpakuus ceera.
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[lonspuzauus cBera.

ITonydenue criekTpa ¢ ITOMOUIBIO TPU3MBIL.

[Tony4eHnue cnexTpa ¢ MOMOLIbIO TUPPAKIUOHHON PELIETKH.

CnekTpockor.

Jlabopamopusie pabomol

21)13yuenue n300paxeHUs PeIMETOB B TOHKOM JIMH3E.

22)H3yuyenue unrepdepeHuu U 1udpaKiyuy cBeTa.

23)['panyupoBKa  CIEKTPOCKONIA W  OMNpeJAeJeHUe  JJIUHBI  BOJHBI
CIIEKTPaJIbHbIX JIMHUH.

6. OcHOBBI CIEHAJILHOH TEOPHH OTHOCHTEILHOCTH
MHBapuaHTHOCTE MOMYNss CKOPOCTH CBeTa B Bakyyme. llocTynarsl
Oiinmreiina ITpocTpaHCTBO W BpeMsi B CIIELHAIBHON TEOPUH OTHOCHTEIBHOCTH
CBs13b Macchl ¥ 3HEPruu CBOOOIHON YaCTUIbL. DHEPTHUs TIOKOS.

7. Jn1eMeHThl KBAHTOBOM (PH3MKH

Tema 7.1 KsanrtoBasi onrtuka. TeruioBoe usnydenue. Pacnpenenenue
OHEPrMH B CIIEKTpe abcomoTHO uépHoro rtena. KBaHtoBas rumore3a Ilnanka.
@DOTOHEI.

Bremmnnit potoanextpuueckuit apdexr. Buyrpenuuii Gporosaddext. Turbs
poroanementos. [laBnenue cBera. [ToHATHE O KOPITYCKYJISIPHO-BOJIHOBOW TIPHPOJIE
CBeTa.

Tema 7.2 ®dusuka atoma. Pa3zBuTHe B3IJISIJIOB HAa CTPOEHHE BEILECTBA.
3aKOHOMEPHOCTH B AaTOMHBIX CIEKTpax BOIOpOja. SljepHass MOJENb aroMa.
Omeiter D. Pesepdopna. Mogmens aroma Bomopoma mo H. Bopy. I'mmoresa ne
bpoiins.  CootHomenne  HeomnpenenéuHocteit  [eiizenbepra.  KBaHTOBBIC
reHepaTophl. .

Tema 7.3 ®uzuka aromHoro siapa. EcrecTBeHHas paJdOaKTHBHOCTb.
3aKOH paauMoakTUBHOro pacrnafga. CrocoObl HAOMIOAEHHST M PETUCTPAIUH
3apsDKeHHBIX yacTull. D¢ dekt BaBunosa —Yepenkosa. CTpoeHHe aTOMHOIO SifIpa.
JledexT Macchl, SHeprus CBS3M M YCTOWYHBOCTH ATOMHBIX sjep. SluepHble
peakiuu. MckyccTBeHHass paauoakTUBHOCTh. JleneHue Tspkenbix siep. Llemnas
siIepHas peakius. YIpasisemas LenHas peakuus. JAnepHsiit peakrop. [Tomydyenue
pPaOaKTHBHBEIX M30TOIIOB M UX NpUMeHeHue. buonoruueckoe AedcTBUE paauo-
aKTUBHBIX U3JTy4eHUH. DieMeHTapHble yacTulpl.0) OnpeneneHue JJIMHbBI CBETOBOH
BOJIHBI CIIEKTPAJIbHBIX JIMHUN

Hemoncmpayuu

Doroaddexr.

JIuneiuarele CrIEKTPhl PAa3THYHBIX BEIIECTB.

M3nydenue na3epa (KBaHTOBOI'O reHepaTopa).

CueT4yrk HOHU3UPYIOIIUX U3ITyUSHUH.

8. IBosIO1USA BCeJIEHHOIH
Tema 8.1 Crpoenune u passutue Beenennoii. Témuas matepust 1 TéMHas
sHeprus. Hama 3BesgHas cucrema — Tlanmakteka. Jlpyrde rajakTHKH.
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beckoneynocts Bcenennoi. IloHSTHE © KOCMOJIOTHH. Pacmupsitornasics
Bcenennas. Monens ropsueit Beenennoit. Crpoenne n npoucxoxnenne [atakTuk.
OBomonms  3Be3n. [mmoresa  npoumcxoxmeruss  CONHEYHOM — CHCTEMBL.
TepmosinepHbii cuntes. IIpo6aema TepmosiaepHoit sHepretuku. Jueprus ComHia
U 3Be31. DBosmonus 38e31. [Ipoucxoxaenne CoTHEUHON CHCTEMBI. JleMoHCTpaiuu
Cosnnevnas cucrema (Mozens). DoTorpaduu miaHer, caefaHHble ¢ KOCMHIECKUX
3ou10B. Kapra Jlyns! u nnanet. Ctpoenue u 3Bomorust BeeneHHOM,

IIpumepHbie TeMbl pedpepaToB (10K/1210B),
HHIMBHAYaJIbHbIX IPOEKTOB.
* Anekcanzp I'puropseBud CToneToB — pycckuii GH3HK.
* Anexcanap CrenanoBud ITornoB — pycckuii yueHslit, n306perareis pazuo.
* ANbTepHAaTUBHAS SHEPreTHKA.
* AKyCTUYECKHE CBOWCTBA MOJIYyPOBOIHUKOB.
* Anzipe Mapu AMIiep — OCHOBOIOJIOXKHHK SJIeKTPOJUHAMUKH.
* ACHHXPOHHBIH JBUTATEIb.
* AcTepou/ibl.
* ACTPOHOMHMSI HAIIIUX JHEH.
* AromHas usuka. Mzoromnsl. [IpuMenenne pajoaKTHBHBIX H30TOIIOB.
* BeckoHTakTHBIE METO/IBI KOHTPOJIS TEMIIEPATYPHI.
* bunoJsipHbIe TPaH3KCTOPEL.
* bopuc Cemenosuu SIko6u — dusuk u uzo6perarens.
* Bennuaiimme oTKpBITHS QU3UKH.
* Bunsl onextpudeckux paspsanos. DieKTpuuecKkue paspsbl Ha CIysKOe deoBeKa.
* Biusinne neektoB Ha u3udecKie CBOWCTBA KPHCTAILIOB.
* Becenennas u TemHast Matepusl.
* ['anuneo "anunedt — ocHOBaTeNh TOYHOTO €CTECTBO3HAHMSL.
* ['onorpadust u ee npumeHeHue.
* JIBroxeHue Tena nepeMeHHONU MacChl.
* Jlubpakuus B HaIIEH XU3HU.
* J)Kunkue kpucTamibl.
* 3axonsl Kupxroda s snexrpuueckoit remnu.
* 3aKOHBI COXPAHEHHUs] B MEXAHUKE.
* 3HaueHue OTKpbITHII [anues.
* Hrops BacunbeBnu KypuaToB — ¢u3suk, opraHmsarop aTtoMmHOil Hayku W
TEXHUKH.
* Mcaak HprOTOH — co3aTens KIIacCuYecKol (GU3MKH.
* Mcnionb3oBanue 31eKTPOSHEPTUH B TPAHCIIOPTE.
* Knaccuukanus u xapakTepucTHKy 31eMeHTapHBIX YaCTHII.
* KoHCTpyKIMOHHAS TPOYHOCT MaTepHala U e CBS3b CO CTPYKTYPOL.
* KoHCTpyKIHsT 1 BHBI J1a3epoB.
* Kproanekrponnka (MHKpO3JIEKTPOHHKA U XOJION).
* JlasepHbIe TEXHOIOTHH ¥ UX HCIIOJB30BaHHE.
* Jleonapno na Buaun — yueHslii u n3obpeTaTens.
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« MaruutHble M3MepeHus (IPHUHLMIBI [OCTPOEHHs NPHUOOPOB, CIOCOOHI
HU3MEepEeHUss MarHUTHOI'O [TOTOKA, MAarHUTHOM MHYKIUH ).

« Maiikn ®@apaieit — coszzatenb yueHns 00 3JeKTPOMArHUTHOM TOJIE.

* Maxkc I'lnank.

* MeToa MeUeHbIX aTOMOB.

» MeTozapl HAOMIOAEHUS U PETUCTPALIUU PaIUOAKTUBHBIX U3JIy4EHUH U YaCTHUIL.
* MeToibl onpesiesieHusl MJIOTHOCTH.

* Muxaun BacuiaseBrnd JIOMOHOCOB — y4eHBbIM SHIUKIIONEAUCT.

* Mozaenu aroma. OnsitT Pezepdopaa.

* MoJieKyIsipHO-KMHEeTHYecKasi TeOpHUs UAeallbHbIX Ia30B.

* MoJsTHUS — ra30BbIi pa3psijl B IPUPOIHBIX YCIOBHSIX.

+ HanorexHoyorus — MEXIUCHUIUIMHApHAs O00OJacTh (yHIaMEHTAJLHOW H
NPUKIAJHON HAYKHA U TEXHHUKH.

» Hukoua Tecna: »xu3Hb U HEOOBIYaWHBIE OTKPBITHUS.

* Huxonaii KonepHuk — co3gaTeb reJMOLEHTPUIECKON CUCTEMBI MUDA.

» Hunbc bop — omuH U3 co3nareneii COBpeMeHHON (PU3HKH.

* Hykneocunres Bo BeeneHnoi.

* O0BsicHeHre (POTOCUHTE3A C TOYKHU 3PEHUST (PU3UKH.

» OnTuyeckue sIBICHUS B IPUPOJIE.

* OTKpBITHE U TPUMEHEHHE BBICOKOTEMIIEPATYPHON CBEPXITPOBOJIMMOCTH.

* [lepeMeHHBII 2JIEKTPUUECKHUI TOK U €ro IPUMEHEHHE.

* [Ina3mMa — 4yeTBepTOE COCTOSIHUE BEILECTBA.

* [Inanetsr CoIHEYHOM CUCTEMBI.

* [TosrynnpoBOAHUKOBBIE JaTYUKH TEMITEpaTyphl.

* [IpumeHeHne KUAKUX KPUCTAIIIOB B IIPOMBIILIEHHOCTH.

* [I[puMeHeHue s/1epHBIX PEaKTOPOB. _
« [Ilpupoma deppomarseTusma.e IIpoOiembl  5KOJIOrMM, CBs3aHHBIE C
UCIIOIb30BAHUEM TEIUIOBBIX MAIIIUH.

* [Ipou3BoACTBO, epeiaya U UCIIOIB30BAHHUE IJIEKTPOIHEPTUH.

* [Tpoucxoxaenne ColHEYHON CUCTEMBI.

* [Tbe300mexTpuyecKkuil 3 HeKT ero IpuMeHeHHe.

* Pa3BuTHe CpeICTB CBSA3M U paIuo.

* PeakTHBHBIE JBUTATEH U OCHOBBI pabOTHI TEIIOBOM MaIlIMHEI.

* PenukToBOE U3iy4yeHHeE.

 Pentrenonckue nyun. Micropus otkpeitus. [lpumenenue.

» PoxxneHue u 3BOJTIOLIUSE 3BE3/L.

 Pons K. D. [IHOTKOBCKOTO B pa3BUTUH KOCMOHABTHKH.

« CBeT — dJIeKTpPOMArHUTHasl BOJIHA.

* Cepreii [TaBnoBuy KoposeB — KOHCTPYKTOp ¥ OpraHU3aTop MPOU3BOJICTBA
pPaKeTHOKOCMHUYECKOMN TEXHUKH.

» CHJIBI TPEHUSL.

» CoBpeMeHHasi CITyTHUKOBAasI CBSI3b.

» CoBpeMeHHas (u3nueckasi KapTuHa MUpA.

» CoBpeMeHHbIE CPEICTBA CBA3H.
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Temaruyeckuii niian o6ieobpasoBaTe/bHON yueGHOIN JHCIHIIHHBI
OV /.14 ®uszuka

[Ipu peamusannu conepikanusi 06ueo6pazoBaTenbHON yIeGHONH IUCIUILTHHBI
«Puzuka», ana  obywaroumxcs 1 kypca  cnenmansHoctH  29.02.04
KoHcTpynpoBanue, MofenupoBaHne U TEXHOJIOTUS IIBEHHBIX W3/ B npenenax
ocsoerns OIIOII CIIO Ha 6ase OCHOBHOro 00LIEro 06pa3OBaHUA C MOTYYEHHEM
cpenHero oOuiero o6pa3oBaHus MakCHMalbHas ydeOHAs Harpyska OOYHaOIIHXCS
coctamsier: no  crneuuanbHOocTAM  CIIO  texHumueckux mnpoduiueir  mpo-
eccuonanbHOro obpaszoBanmss — 181 wac, U3 HUX ayaUTOpHAs (obs13aTenpHAas)
Harpyska o0ydarommxcs, BKIIOYas IpakTHYecKue 3aHsTus, — 121 uac; u3 Hux 98
JacoB TEOPETHYECKMX 3aHATUH; 23 yaca NMpakTUYECKUX 3aHATHIL; BHEAyMTOpHAas
camocrosiTesibHas paboTa cTy1eHTOB — 60 4acos.

TemaTuuecknii nuian o61meo6paszoBarebHON y4eGHOI JHCHHIIHHDBI

OV /.14 «Dusuka»
Ko.uﬂqem;ao 4yacos Civioes
N Makcumanbu AYAHTOPHOI HATPY3KH R
Bl HaumenoBauue pasnenos n rem asi yueOHas W3 uux U3 Hux e
HArpy3Ka TeOpeTHYe | NpPaKTHYECKHE paGora
CKHX padoThl
BBenenne 2 2 - -

1 | Mexanuka 32 14 6 12
1.1 | KunemaTuka 10 1 -
1.2 | 3akonsl Mexanuku HproToHa 10 5 1 -+
1.3 | 3akoHBI cOXpaHeHUs 12 -+ 4

2 | OcHoBBI MOJIEKYJIAPHOI 28 14 6 8

(¢H3HKa M TEpMOAMHAMHKA
2.1 | OcnoBel MKT 7 4 3
2.2 | OCHOBBI TEPMOAUHAMUKH 6 4 2
2.3 | CgoiicTBa napoB, )KUIKOCTEH, 15 6 6 3
TBEPJBIX TEJ

3 | DiaekTpoaMHAMHKA 37 17 6 14
3.1 | DnekTpocraTuka 74 4 3
3.2 | IlocrosiHHBIH TOK 12 4 4 4
3.3 | Tok B pasnuuHbIX cpenax 8 - 4
3.4 | DiekTpoMarHeTH3M 10 5 2 3

4 | Konebauus v BOJIHDBI 27 16 2 9
4.1 | Mexanuyeckue KojaebaHus 6 3 1 2
4.2 | MexaHu4YecKkue BOJIHBI 6 4 2

4.3 | IlepemenHBIi TOK 9 5 1 3
4.4 | DneKTpOMarHUTHbIE BOJIHEI 6 4 2
5 | OnTnka 18 9 3 6
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YCKOPEHHs Tela Mo rpadukam 3aBHCUMOCTH KOOPIAMHAT U
IPOCKIHUH CKOPOCTH 0T BpeMeHH. OnpejieieHne KoOpIHHAT
NPOHACHHOIO IyTH, CKOPOCTH H yCKOPEHHS TeJa 10 yPaBHEHHAM

5.1 | 'eometpuueckas ontuka 9 4 2 3
5.2 | Bonuogas onTuka 9 5 1 3
6 | OcHoBBI cieuHaIbLHOI TeopuH 7 6 1
OTHOCHTE/ILHOCTH
7 | DnemMeHTHI KBaHTOBOH PU3HNKH 19 12 7
7.1 | ®OTOHBI M KBAHTHI 6 4 2
7.2 | Ousuka aroma 6 - 2
7.3 | ®du3muKa aTOMHOIO s7pa i) 4 3
8 | DBomouusn Beenennoii 11 8 3
HUTOIo 181 98 23 60
CamocrosiTesibHAsS pabora oby4yarommuxcs
= Kou-
Ne HanmenoBanne o
Bua camocrosirennHoii paGoTsr BO
TeMbl | pa3ejioB H TeM
4acoB
Beenenue YMeHuUs OCTAHOBKH leNeH AesTebHOCTH, [JIAHUPOBAHHS
COOCTBEHHOM NeATENBHOCTH JUISl IOCTHIKEHHUS TTOCTABICHHbIX
Lenei,
NPEABUICHHUS BO3MOXKHBIX PE3yJIbTAaTOB 3TUX JAeHCTBHIA,
OpraHH3alii CAMOKOHTPOJISI H OLIEHKH NOJTyYeHHBIX Pe3yIbTaToB.
Pa3puTHe ClocOGHOCTH SICHO M TOYHO M371araTh CBOM MBICJTH,
JIOTUECKH 00OCHOBBIBATH CBOIO TOYKY 3PEHMSI, BOCIIPHHHMATH 1
aHAU3UPOBATh MHEHHS COOECEIHUKOB, IIPH3HABAs [IPABO PYTOTO
4eJI0BEKa Ha HHOE MHEHHE.,
[Ipoussenenne H3Mepenns GU3MUIECKUX BEIMYMH U OLIEHKA
IpaHuIbl IOTPELIHOCTEH H3MEPEHHIA.
Ilpencrasnenne rpaHuIbl MOrpenHoOCTE N H3MEPEHUI npu
HOCTPOEHHUH IpadHKOB.
YMeHue BBICKa3bIBaTh THIOTE3bI sl OGBSICHEHUS HAOITIONaeMbIX
ABJICHUH.
VYMeHue npe/iarath MOJIeNH SIBJICHHH.
Yka3zaHue rpaHHUIl IPUMEHUMOCTH (PH3HYECKHX 3aKOHOB.
M3105keHne OCHOBHBIX I0JIOKEHMH COBPEMEHHOI Hay4YHOU
KapTHHEI MHpa.
IIpuBenenre mpuMepoB BIUSHUS OTKPBITHE B DU3HKE HA
MPOrpecc B TEXHUKE U TEXHOIOTHH POU3BOICTBA.
Hcnons3oBanue UHTEpHETA 11 TIOKCKA uHbopManuu
Paznen 1 12
1
Mexanuka.
[IpencraseHne MEXaHUUECKOTO ABHKEHHUS Te/Ia YPaBHEHHSAMH 4
3aBHCUMOCTH KOOPJIMHAT | MPOEKIUEH CKOPOCTH OT BPEMEHH.
[IpencraBnenne MexaHHYeCKOro IBHKEHHUS TeNla rpadpukamMmu
11 Tema 1.1. 3aBHCHMOCTH KOOPIMHAT U MPOEKIHENH CKOPOCTH OT BPEMEHH.
) Kunemaruka Onpenenenye KOOpAMHAT MPOHEHHOTO MyTH, CKOPOCTH U
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3aBUCHMOCTH KOOPAHHAT U IIPOEKIHUH CKOPOCTH OT BPEMEHH.
[IpoBenenne cpaBHUTEIBHOTO AHAIN3A PABHOMEPHOTO
PaABHONIEPEMEHHOIO IBHIKEHHUH.

VYKa3zaHHe HCIIO0JIb30BaHHs MOCTYNATEILHOTO ¥ BPalaTeIbHOTO
JIBUKEHHH B TEXHHUKE.

[IproGperenue oneita pabOTEI B IPYIIIE ¢ BEITOJTHEHHEM
pa3IMYHEBIX COLMAIIBHBIX POJIEH.

PaspaGoTka BO3MOXKHOMH CHCTEMbI A€HCTBHN ¥ KOHCTPYKIMH JUTS
9KCIIEPUMEHTAIIBHOI'O ONpee/leHUsi KHHEMAaTHYECKHX BEJIMYMH.
[IpencraBnenue nHbopMalMy 0 BUAAX ABMKEHHS B BHE TaOIMIbI

OOBsACHEHHE NEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB,
NOATBEPIKAAIOIMUX 3aKOH HHEPITHH

H3mepenune macchl Tena

M3mepenne cuiipl B3auMOIEHCTBHS TEN

Beruncienne 3Ha4eHHs CHII 110 U3BECTHBIM 3HAYEHHSM Mace
B3aNMOJICHCTBYIOIIMX TEI U UX YCKOPEHHI

Beruucienne 3Ha4eHUsT yCKOPEHUH TeT 110 M3BECTHBIM 3HAYEHUSIM

Tema 1.2.
12 11—, JEHCTBYIOIINX CHIT H Mace Tell
CpaBHeHMe CUIIBI JeHCTBHS U IPOTHBOACHCTBHS
[IprMeHeHne 3aK0Ha BCEeMUPHOTO TATOTEHHS MIPH PacyéTax CUI U
YCKOpEHHH B3aUMOJECHCTBYIOLIUX T
CpaBHeHHE yCKOPEeHHs CBOOOHOTO MaJeH s Ha MTaHEeTaX
ConHeuyHOM CHCTEMBI
Beinenenue B TexcTe yueOHMKA OCHOBHBIX KATETOPUIA HayqHOM
HAy4YHOH WH(pOpMaIHH
[IppMeHeH#e 3aK0Ha COXPAaHEHHUS UMITY/IbCA [l BBIYUCIICHHUS
HU3MEHEHHH CKOPOCTEH Tel MpH BX B3aHMOIEHCTBHSAX.
M3mepenne paboThI CHIT U H3MEHEHHE KHHETHYECKOH SHEprun
Tena.
Beraucienue paboTel CHII U H3MEHEHUs KHHETHYECKOU 3HEPruu
Tena.
BeruncieHne noTeHIUANTBHOM SHEPTHH TNl B IPABUTAIIHOHHOM
Tema 1.3. noJe.
1.3 3aKOoHEI Onpejienienye NOTEHIMATBHOM SHEPTUH YIIPYTO
MEXaHUKHU nehopMIPOBAHHOTO Tela [0 U3BECTHOM eopManuu u
’KECTKOCTH Tea.
[IpumeHeHe 3aKOHA COXPAaHEHHS] MEXaHUUYECKON SHEPI UM MPH
pacyeTrax pe3yJIbTaTOB B3aUMOJECHCTBUH TN rPaBHTALIMOHHBIMU
CHJTAMH M CHJIAMH YIIPYTOCTH.
VYka3zaHue rpaHu1 IPUMEHHUMOCTH 3aKOHOB MEXAHUKH.
YKazaHue y4eOHBIX JUCHHILIHH, IPH H3YYCHUHA KOTOPBIX
UCIIOJIB3YOTCS 3aKOHBI COXPaHEHHS.
Pazpnen 2.
OcHoBBI
’ MOJIEKYJISPHOIT
(usuka n
TePMOIHHAMHUK
a
Tema 2.1 BeInosiHeHHE 5KCIIEPUMEHTOB, CIIYXKAIKUX U1l 000CHOBAHUS
OcHOBEI MOJIEKYISpHO-KHHETHUYECKOH Teopun (MKT).
2.1 MOJIEKYIIPHO- Pemenwe 3ana4 ¢ npuMeHeHHEM OCHOBHOIO YPaBHEHUS
KHHETHYECKOH MOJICKY/IAPHO-KHHETHYECKOH TCOPHH I'a30B.
TCOPHUH. Onpezienenne mapaMeTpoB BEIECTBA B Ta3000pa3HOM COCTOSHUH
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WneansHeblii ras.

Ha OCHOBaHUH YPaBHEHHs COCTOSHUS HIEAIBHOIO ra3a.
Onpenernerne napaMeTpoB BeleCTBa B ra3000pasHOM COCTOSHUY
H ITPOHCXOAIIMX NPOLECCOB 110 rpadukam 3aBucumoct p (T), V
(T), p (V).

OKCIepUMEHTAIBHOE HCCIIEI0BAHHE 3aBHCHMOCTH p(T),V(D),p
(V).

IIpencrasnenne B Buze rpadukos H30x0pHOTO, u300apHOTo U
H30TEPMHUYECKOTO MPOIECCOB.

Brruncnenne cpenneii kuneTHUECKOM SHEPIr¥H TEMJIOBOTO
ABHMKCHHUS MOJIEKYII IO H3BECTHOH TemIiepaType BellecTBa.
BeickasbiBaHue runores wist 06bsICHEH s HAGTIONAEMBIX SBITCHHIL.
YKasaHue rpaHuI] IPUMEHMMOCTH MOZEIH «HIeaTbHBIH ra3y i
3akoHOB MKT

2.2

Tema 2.2
OcCHOBBI
TEPMOHHAMHKH.

M3mepenue komudecTBa TEMIOTH B mpoleccax TEIUIoNepeIayu.
Pacuer xommdecTBa TennoTh, HEOGXOMMOroO LTS OCYIECTBICHUS
3aIaHHOTO IpoIecca ¢ Tenyonepeaadeii. Pacuer uaMenenus
BHYTPEHHEH SHEPrun Tei1, paboThl U NEPETAHHOTO KOJIMUECTBA
TEILTOTBI C UCTIOJIBb30BAaHHEM NEPBOI0 3aKOHA TEPMOANHAMUKH.
Pacuet paGortsl, coBepmenHoii razom, no rpauKy 3aBHCHMOCTH P
(V).

Bbrancnenue paGoter rasa, coBepinenHoii 1pu n3MeHeHuH
COCTOSHHS 11O 3aMKHYTOMY LHKITy. Beraucienue KI1J] npu
COBEPIICHUH ra30M paboTHI B [TPOLECCaX H3MEHEHHS COCTOSHHS
10 3aMKHYTOMY

UKy OOBsICHEHHE IPHHIMITOB [eHCTBHS TEILIOBBIX MALIHH.,
JleMOHCTpaNKsl poiTH (PH3MKHU B CO3NAHUM H COBEPLICHCTBOBAHUMU
TEIJIOBBIX ABUTaTENEH.

Hznoxenne cyTu sxonorndeckux npo6ieM, 06y CIOBIEHHBIX
paboTOH TEIIOBBIX ABUraTeNeH 1 IPEJIIOKEHUE ITYTH UX
pelueHus.

YKa3aHHe rpaHull TPHMEHUMOCTH 3aKOHOB TEPMO/IHHAMHKH.
YMeHuHe BECTH MalIor, BBICTYIIMBATH MHEHHE OTIIIOHEHTA,
y9acTBOBaTh B TUCKYCCHHU, OTKPHITO BBIPAXKAThL U OTCTAUBATh
CBOIO TOYKY 3pEHHS.

YkasaHue yueGHBIX JUCIHILIAH, IPH U3YYEHHH KOTOPHIX
UCTIONB3YIOT y4eOHbli MaTepuan «OCHOBBI TEPMOIHHAMHKH

Tema 2.3
CaolicTBa napos,
JKHIKOCTEMH,
TBEPIBIX TEI

VsmMepeHue BIaXHOCTH BO3/yXa.

Pacuer KonmyecTBa TEmIoTE, HEOOXOIUMOro LIS OCYIIECTBIICHHUS
iponecca nepexosa BeIecTsa U3 OHOT0 arperaTHOro COCTOSIHUS
B Jpyroe.

OKCIIEpUMEHTATBHOE HCCIIEIOBAHME TEIUIOBEIX CBOMCTB
BEIIIECTRA. '
IpuBesienne MpHUMEPOB KAMILISPHBIX SBIEHHIT B GBITY, npupoze,
TEXHUKE.

HccneoBanye MexaHH4eCKHX CBOHCTB TBEP/IBIX TeJl.
[Ipumenenne Gpu3ndeckux NOHATHIT U 3aKOHOB B yueOHOM
MaTepuane npo(eccHOHaNbHOrO XapaKTepa.

Hcnonssosanue UnTepHera s moucka HE(GOpMALMH 0
pa3paboTKax ¥ NPUMEHEHHSX COBPEMEHHBIX TBEP/BIX U
aMOpP(HBIX MaTEPHAIIOB

Pazpen 3.
JNeKTpoaHHAM
HKa

14
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3.1

Tema 3.1.
DnexTpuyeckoe
noe

Bbrumcnenne cui B3auMoeHCTBHS TOUeUHbIX INEKTPUUECKUX
3apsizioB.

Bbruncnenne HanpsokeHHOCTH AIEKTPHUUYECKOTO I10JI OJTHOTO U
HECKOJIbKUX TOYEYHBIX SJIEKTPUIECKUX 3apSIOB.

Brruncnenue norennunana SICKTPHUYECKOTO TIOJISI OQHOTO H
HECKOJIBKHX TOUECYHBIX 3JIEKTPHIECKHUX 3apsIOB. H3mepenne
Pa3sHOCTH MOTEHIIHAJIOB.,

Usmepenne sueprun SNIEKTPHUYECKOTO MOJISt 3apsSIKEHHOTO
KOHJIeHcaTopa.

Berancienune sueprun SJIEKTPUYECKOIO MO 3apPHKEHHOTO
KOHJeHcaTopa.

Pa3paboTtka riasa u BO3MOXKHOM CXeMBI JOeHCTBUHA
SKCIIEPUMEHTAIIBHOI'O ONPEJIENICHUS IIEKTPOEMKOCTH
KOHZICHCATOpa ¥ IU3JIEKTPHYECKOH MPOHUIAEMOCTH BEIECTBRA.
[IpoBenenne cpaBHUTENBHOIO aHATH3A rPaBUTAIIHOHHOTrO U
SJIEKTPOCTATHYECKOTO TOJIEA.

3.2

Tema 3.2. 3akoHBbI
ITOCTOAHHOI'O
TOKaA.

M3mepenue MOIHOCTH 2IEKTPHYECKOTO TOKa. Hsmepenne DJIC u
BHYTPEHHEI 0 CONPOTUBICHUS HCTOYHUKA TOKA.

BrImonHenune pacueToB cuitsl Toka u HaIpsHKEHUH Ha ydacTkax
SNEKTpHYCCKUX Lenel. OObsACHEHHEe Ha IPUMepe 3NIeKTPHIECKO
lienu ¢ iByms ncrounukamu toka (9J1C), B kakom ciydae
HUCTOYHUK

SNIEKTPHICCKOH SHEPriH paboTaeT B pexuMe reHepaTopa, a B
KaKOM — B pe)KHMe OTpeOHTENs.

OO6®BsicHEHME PHPO/IBI SMEKTPHYECKOrO TOKA B MeTajlIax,
SIEKTPOJIUTAX, [a3e, BAKyyMe U IPOBOJHHKAX.

IIpumeneHne 31eKTpoIMTa B TEXHUKE.

IIpoBenenue cpaBHATENEHOMO aHANIM3A HECAMOCTOSTEIBHOTO H
CaMOCTOSATEIFHOTO ra30BhIX Pa3psiioB.

Onpenenenye TeMuepaTypbl HUTH HAKATHBAHMUS. H3mepenune
3JIEKTPHYECKOI0 3apsijia 1eKTPOHa.

CHsTHE BObTaMIIEPHOM XapaKTepHCTHKH AHOJIA.

[Iposenenue cpaBHuTENLHOTO anaIM3a IOJIYTIPOBOTHHKOBBIX
AHOIOB U TpHOOB. Mcrione3oBanne UHTepHeTa 115 movcka
HH(OPMALMH O IEPCIIEKTUBAX PA3BHTHS HIOJTYIIPOBOTHUKOBOM
TEXHUKH. Y CTaHOBKA PUYMHHO-CIIEICTBEHHBIX CBA3€il

Tewma 3.3,
DNEeKTpHYECKH I
TOK B B
Pas3IUYHBIX
cpenax.

Vsmepenne MHIyKLIMH MarHUTHOTO 10151, BEIUncienne CHII,
JEHCTBYIOLIMX Ha MIPOBOJAHUK C TOKOM B MATHHTHOM TIOJIE.
Beraucrnenue cuin, nefictyromux na BIICKTPUYECKHIT 3apsi],
ABWKYIIMHCS B MArHHTHOM TIOJTE.

Hccnenopanwue ssneHuii JNEKTPOMAarHMTHOH MHIYKITHH,
CaMOMHIYKIIUH.

Beraucnenne sHeprum MarHHTHOTO MOJIS.

OG6bscHeHNHe NpUHINNA TeHCTBHS 9JIEKTPOJIBUTATEISL.
OOwscHenne npuHIMNIa NeHCTBUS TeHepaTopa 3JIEKTPHYECKOr0o
TOKa M 3JICKTPOU3IMEPUTENBHBIX TPUGOPOB. OObACHEHUE
IIpHHIANA IEHCTBHS Macc-crieKTporpada, yckopHTeei
3apsKEHHBIX YaCTHIL.

OGbsicHenNe PO MATHUTHOTO OIS 3EMITH B JKU3HHI pacTeHuH,
JKHBOTHBIX, YEJIOBEKA.

[IpuBenienye IPUMEPOB MPAKTHYECKOTO NPUMEHEHHS H3Y4YEHHBIX
SIBJICHHH, 3aKOHOB, TPHOOPOB, YCTPOHCTB, [Iposeaenue
CPaBHHUTEIILHOIO aHAIM3a CBOMCTB 3/IEKTPOCTATHYECKOTO,
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MarduTHOTO U BUXPEBOTO 3MIEKTPHYECKHX M0l OOBICHEHHE Ha
TIPUMEPE MarHUTHBIX SBJICHUH, TOYEMY (H3HKY MOKHO
PaccMaTpuBaTh Kak METaAHCLHILTHHY

Pazagen 4.
Konebanus u
BOJTHbBI

4.1

Tema 4.1.
Mexanuueckue
KoJiebauus.

HccrnenoBanue 3aBucumoctu nepuona Konebanwuii
MATEMaTHIECKOro MasiTHUKA OT €0 JUTHHBI, MacChl U aMILTHTYIBI
KoJiebaHuii.

Wccenenopanue 3aBucumocTy nepuosa KonebaHuii rpysa Ha
TIPYKHHE OT €r0 MacChl U KECTKOCTH NMPYKUHbL. Bhruncienue
TIepHOZIa KONeOAHHH MaTeMaTHYECKOr0 MAsSTHHKA 11O H3BECTHOMY
3HAYEeHHIO .

€ro AnuHEL Beraucienne nepruona xoneGanuit Ipy3a Ha NpyKHHe
[I0 H3BECTHBIM 3HAYEHUSAM €r0 MacChl U JKECTKOCTH IPY>KHHEI.
BripaboTka HaBbIKOB BOCIPHHUMATh, aHAIU3UPOBATD,
nepepabareIBaTh U MpeIbIBIATE MH()OPMAIIUIO B COOTBETCTBHH C
TIOCTaBJIEHHBIMH 33/1aYaMH.

IIpuBenenne npumepoB aBTokoNeGaTENEHEIX MEXaHUYECKHX
cucreM. [Iposenenne knaccuduxanuy koreGanuii

4.2

Tema 4.2,
Ynpyrue BomHbL

W3mepenne ;eI 3ByKOBO# BOTHE 110 pesynbTaTam
HabmoAeHuit HHTepdepeHIHn 3BYKOBBIX BOJIH.

Habmonenue n o6bsacHenne spnennii uHTEephepeHun u
AU(PaKIMHE MEXaHHYECKHX BOJIH.

IIpencrasnenne o6nacreit NPUMEHEHHS yJIbTPa3ByKa U
TIEPCICKTUBEI €I'0 UCIIOIF30BAHUS B PA3JIMYHBIX 001ACTAX HayKH,
TEeXHUKH, B METULINHE,

W3nosxenne cyTy sxonormyeckux po0IeM, CBSI3aHHEBIX C
BO3/ICHCTBHEM 3BYKOBBIX BOJIH HA OPraHH3M YeoBeKa

4.3

Tema 4.3,
DIeKTpOMarHuT
HBIE KOIeOaHms.

Habronenwe ocuuiuiorpamm rapmonmyeckux xoneGanmi CHITBI
TOKa B LIEMH,

H3mepenue snekrpoemkocTy KoHneHcaropa. M3mepenne
HHAYKTHBHOCTH KaTYIIKH,

Hcenenosanue sisnenns snextpuueckoro pe3oHaHca B
ITOCIEIOBATENBHOM 1IETH,

IpoBenenne ananornu mesxny dusnueckmmu BEJIHYHHAMH,
XapaKTCPU3YIOIUMHU MEXaHHYECKYIO H HJIEKTPOMATHHTHYIO
KoJieOaTenbHbIE CHCTEMEI.

Pacuer 3Hauennii cunsl Toka u HalpsOKeHHS Ha 3JIeMEHTax IeNnu
NEPEMEHHOTO TOKA.

Hccenenopanne npunnuna neifcreus TpaHcdopmaTopa.
Wccnenosanne npunnuna neiictpis reHepaTopa nepeMeHHOro
TOKa.

Hcnonw3opanne Unreprera s noucka uHpOpPMaLHK 0
COBPEMEHHBIX CII0CO0aX Nepelaun 3IEKTPOIHEPrHH.

4.4

Tema 4.4.
DNIEKTPOMAarHuT
HEIE BOJTHBI.

l

OcymectBnenue panuonepenayu u pagronpuema. Mccnenosanue
CBOMCTB 3/IEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOHJIEHOTO
TesnedoHa.

Pa3BuTtHe 1eHHOCTHOTO OTHOmMEHMS K H3y4aeMBIM Ha ypoKax
(u3uky 06BeKTaM 1 OCBaHBACMBIM BHJIaM JI€ATE/IbHOCTH.
OO6BscCHeHHE TPHHIUIHATEHOTO PasJIngIus NPUPOJIEI YIPYTHX H
JICKTPOMATHHTHBIX BOMH. M3110)KEHHE CYTH 3KOTOrHYeCKIX
npoOIieM, CBA3aHHEIX ¢ SJIEKTPOMarHUTHHIMH KOJIEOaHUSIMH U
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5.1

BOJIHAMH.
OOBbscHeHnE POJTH 3NI€KTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX
uccnenoBanusx Beenennoii

Pazpnen 5.
Onruka

Tema 5.1.

[Ipupona ceera.

[Tpumenenne na TPaKTHKE 3aKOHOB OTpPaKeHHS U TIPEJIOMIIEH U S
CBCTa [IPH peLIEHUH 3a1ay.

Onpenenenue CINCKTPANIBHBIX I'PAHUI] YYBCTBHTEIBHOCTH
4CJIOBEYECKOTO rjIasa,

YMeHue cTpouts u300paxkeHus IIPEIMETOB, JaBaeMble THH3AMH.
Pacuer paccTostaus ot munser 110 H300pakeHus npeaMera.
Pacuet ontuueckoit cup JIUH3EL

H3mepenne dbokycHoro PacCTOSIHHS JTUH3LL

Hcnsrranue moneneii MHKPOCKOIIA H TEJIeCKOoIa

.2

Tema 5.2,
Bosinoggsie

CBOMCTBA CBReTa.

Habmonenue senenus MHTEP(DEPEHIINH eKTPOMATHHTHBIX BOJIH.
Ha6moznenue ssnenns TH(PAKLMH 3/1EKTPOMArHHTHBIX BOJTH.
Habmonenue ssnenns NOJIAPU3aLHNH 3]IEKTPOMATrHUTHEIX BOJIH.
W3mepenye 1mHET cBeTOBOI BOTHET O pe3ysbTaTtam
HabJoeHus IBTeHus unTepdepentuu. Habmonenue spienns
nudpakmmu ceera. Ha6monenne ABJICHUSA NOJIAPH3ALUN U
Aucnepenn ceera. [louck pasnuunit u cxoncrsa MEX Ty
AAQPPaKIMOHHBIM JUCIEPCHOHHBIM

CHEKTPaMH.

IIpuBenenne TIPAMEPOB MOSBIICHUS B IIPHPOJIE W HCIIOTH30BAHMUSI
B TEXHUKE ABJICHUI UHTep(epeHIy, IUpPaKIKH, TIONSPH3ALNN |
AucIepcuu ceera. [lepeuncnenne merogon NIO3HaHHUs, KOTOpEIE
MCII0IE30BaHbl DU U3YYEHHH YKA3aHHBIX SBJICHMUI

6 Pazneu 6. O6bsicHeHne  3HAauUMMOCTH onmbita  Maiikenscona-Mopim.
OcHoBbI DopmupoBanue moctynaTos. O6bacrenne sddexra samemrenms
CHEeNHAILHON BpemeHH. Pacyer sueprum nmokos, HMITyJIbCa, SHEPIUH CBOOOIHOMH
TeOpUH YaCTHUIIBL Bripa6oTka BOCIPHHHMATE aHAITM3UPOBATH,
OTHOCHTENBLHOCTH| NepepabaThiBaTh U IPEABSIBIIATE HH(POPMALMIO B COOTBETCTBHH C

IIOCTABJICHHEIMHM 3aa4aMu
7 Paznen 7.
J1eMeHThI
KBaHTOBOI1
$pusuku
1.1 Tema 7.1. Habmonars dorosnexrpuyecknii s dexr. O6bACHITS 3aK0HEI
CroneroBa u naBnenue ceeta Ha ocHoBe KBaHTOBBIX
Npencrasiaenuil. Pacuer makcumanpHoii KHHETUYECKOH JHepruu
SJIEKTPOHOB IIPH (POTOINEKTPHUECKOM s dexre. Onpenenenne
PaboThI BBIXOAA 3MeKTPOHA 110 rpaduky 3aBHCHMOCTH
MaKCHMAJIbHOH KHHETHYECKOM SHepruu (boTosnekTpoHOB OT
4acToThl cBeTa. smepeHne paboTe! BeIXOa 3JIEKTPOHA.
Ilepeuncienne NpUOOPOB yCTaHOBKH, B KOTOPBIX IIPHMEHSAETCS
Oe3HHePIMOHHOCTE hoToaddexra. O6BscHEHHE KOPHYCKY/JISIpHO-
BOJIHOBOTO 1yanu3Ma cBOHCTB poToHOB. O6bsicHe H e posn
KBaHTOBO ONTHKH B Pa3BHTHU COBPEMEHHOH (hu3HKHy.
72 Tema 7.2. Habmonenne mineituatex CIIEKTPOB.

Pacuer HacTOTBI U JJIMHBI BOJIHBI HCITyCKaeMoro cBeTa I1Ipu
nepexone aroma BOIOpPOAa U3 OJHOTO CTaHHOHapHOFO COCTOsSIHH A

B JIpyTOE.
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Obbscuenne nponcxoxaenus JTMHEHYaTOoro CriekTpa atoma
BOZIOpOMa ¥ pas3uuus mMHeHyaTsx CIIEKTPOB Pa3IMYHBIX ra30B.
Hccnenosanne muneituaroro CIEKTpa.

Uccnenopanue IIPUHLIHNA pabOThI IIOMUHECLEHTHOMN JTAMITEL
Habmonenue u 06bacuenye [IpHHIKIIA eHCTBUS Tasepa.
IMpuBenenue TIPHMEPOB HCTIOIIB30BaHMS Ta3epa B COBpPEMEHHOH
HayKe U TeXHUKe.

Bbraucnierue nmunsr Bomme ne bpoiins yactuis

C M3BECTHBIM 3HAYEHHEM HMITyJIbCa

Hcnons3oBanne HMurepuera s noucka uH(pOpMaLHH 0
NICPCIEKTHBAX PUMEHEHNS Jla3epa

Ha6monenue TPEKOB ajib(ha-yacTHi| B Kamepe Bunbcona.
Perucrpupopanue SICPHBIX U3JTY4EHUH C MOMOIIBIO CUeTYHKA
[efirepa.

Pacuer sueprum caszu aTOMHBIX si7Iep.

Onpenenenue 3apsiia ¥ MacCOBOTO YHCIIA AaTOMHOTO ajipa,
BO3HHUKAIOIIETro B pe3ybTaTe PaZnOaKTHBHOTO pacmasa.
Brrancnenne SHEPruH, ocBoboKnaromeiics IIPH paguoOaKTHBHOM
pacnane.

Onpenenenne IPOYKTOB SIEPHOI peakiiuy.

Brrancnenune SHEPruH, 0CBOOOXK aromieiics IPH AI€PHEBIX
peakmusx.

IIpexncrasnenue o XapaKTepe YETBIPEX THITOB

bynaamenranpupx B3aUMOIECHCTBHI

SJIEMCHTAPHBIX YACTHIL B BUJIE TA6IHIIbL.

[Tonumanwne MPECHMYINECTB M HEIOCTATKOB HCIIOIB30BAHMS
aTOMHOM HEpruu u HOHM3UDYIOIIHMX U3JIyYEHHUI B
IIPOMBIIIEHHOCTH, MEUIIMHE.

M3nosxenne cytu sxonoruyeckux NpoOIIeM, CBI3aHHBIX ¢
Ouonoruyeckum ACHCTBUEM PagHOaKTHBHEIX H3JIYYEeHHHH.
[IpoBenenne Knaccuduxanun SNEMEHTAPHBIX YaCTHI] M0 MX
Gu3nveckum XapakTepuCTHKaM (Macce, 3apsy, BPEMEHH JKH3HH,
CIUHY | T. 11.). [TounManue nennocreit HaY4YHOT'O TIO3HAHHUS MHpa
He BooOmIe /1s yeoBeyecTra B LEJIOoM, a JUTS Ka)KJoro
obyuyarommerocs TMYHO, NeHHOCTel] OBJIAZICHHSA METOZOM HAYYHOTO
TIO3HAHHS I NOCTHIXKEHUS YCIIeXa B TIOGOM BHU/I€ MIPAKTHYECKON
JEATENBHOCTH

8 Pazpnen 8. Habmonenune 3a 3Be3namu, JIyHoit u nnanetamu B TEJIECKOII.
IBOIOIH S Habnronenne conneunsrx IIATEH C MIOMOIILIO TEIECKONa |
Bceenennoii COJIHEYHOTO JKpaHa.

HUcnonszosanue Hnreprera mis nowcka U300pakeHui
KOCMHIECKHX 00BEKTOB H HHPOPMALHHU 06 HX 0CODEHHOCTSIX.
OG6cyxnenue BO3MOKHEIX CHCHapueB sBomOLMH Beenennoii,
HUcnonb3opanue WuTeprera nns noucka COBPEMEHHOH
MH(OpPMaNnH o pa3BuTHE BeeteHHO. Ouenka uagopmaruu ¢
TTO3HIHUHU €€ CBOHCTB;

AOCTOBEPHOCTH, 0OBEKTHBHOCTH, MOJTHOTEL AKTYaJIbHOCTH U T. 1.

Hroro

60
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YYEBHO-METOWYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE
[TPOI'PAMMBI YYEBHOIT JAUCHUTIIIUHBI
«OU3UKA)»

KaOHHeTa, B KOTOPOM HMeeTcs BOSMOKHOCTE obecreyuTs cBo6GOMHEIH JOCTYI B
HHTeprer Bo Bpems Yy4eOHOTrO 3aHsTHS U B [IEpHONT BHEY4YeOHOR nesTeNbHOCTH
o0yyaroruxcs. .

B cocras ka6unera busuku  BxoguT naboparopus ¢ TabopaHTCKOi
KoMHaTo#. ITomemenune kabunera Gusuku nomkuo YAOBIIETBOPATE TPeOOBAHHSIM
CaHHTapHO~3HHHeMHOHOI‘H‘IeCKHX IpaBui 1 HopmatuBoB (CaulluH 2.4.2 No 178-
02) u 6biTh ocHameno THIIOBBIM  000py 10BaHueM, YKa3aHHBIM B HACTOSIIHX
TpeﬁoaaHHHx, B TOM YucJe CIICMATTU3UPOBAHHOM y4eOHOI Mebenplo  H
CPEACTBAMM O0yYeHHsl, 1OCTATOYHEIMY /UL BBITIOJIHEHMSI TpeGOBaHMI K YPOBHIO
[IOATOTOBKH 00yyarommxcsy.

B kabunere nomxno Gsrts MYJIbTHMEIUIHOE 060pyM0BaHHe, IIOCPESCTBOM
KOTOpOro  y4acTHHKHM 06pa3oBaTensHOrO fipouecca  Moryr mnpocmarpusark
BU3YaJTbHYI0 MH(OPMAaLHIO 110 (usuke, coznasarp [IpE3eHTaLlNK, BUIEOMATEpHAIIBI
T II

B cocras y4ebHO-MeTonuueckoro  u MaT€pUANIEHO-TEXHUYECKOT0
obecrieyeHus [IPOrpaMMBI Y4€OHOM AUCIIUITTHHE] «Dusukay, BXOIT:

* MHOTOQYHKI[HOHATBHBIH KOMILTEKC IpernoaaBares;

* HalOHBIE MOCOOHS (KOMILTEKTBI Y4eOHBIX TaONHI, TIaKATHL: .
«DHU3UYECKHEe BEeIWYMHBI U bynnamenTansuge KOHCTaHThbI», «MexnyHaponuas
cucreMa equnun CHy, «ITepronuyeckas CHCTEMa XMMHMYECKHX 3JIEMEHTOR . N.
Menneneesay, [IOPTPETHI BBIAIOIIMXCS] YYEHBIX-(DU3HKOB H aCTPOHOMOB);

. HHd)opMauHOHHO-KommyHHKaTHBHLIe CpelcTBa;

* SKpaHHO-3BYKOBbIE rmocoous;

* KOMILICKT 3]IeKTpOCHAGKEHHUS kabiueTa Gu3uKy;

* TEXHUIECKHE CpecTBa 00yYeHHs;

* AEMOHCTPALIHOHHOE 060pyI0BaHHe (obmero HazHayenus u TEMaTu4ecKue
HabopBkI);

* Jaboparopnoe obopynoBanue (oGmero Ha3sHAa4Y€HUs] U TeMaTHYeCKue
HabopkI);

* KOMIIIEKT TeXHUYeCKOoi AOKYMEHTAlluM, B TOM 4YHCle racropra Ha
CpeacTBa  oOyuenus, MHCTPYKIIMM 10  MX HCHONB30BAHUIO i TEXHUKE
Ge3onacHocTH; '

* OubimoTeynsIit hows.

B 6ubnuoreunsi boHI BXxOmAT y4eOHHKH, y4eOHO-MeToiuuecKpe
Kommtekter  (YMK), obecreynBaome OCBOCHHE y4YeOHOM JUCHMITIMHEL
«Du3UKa», pPeKOMeHIOBAHHEIE WA  NOUYIICHHbIE 1M MCIONB30BAHHS B
NPO(eCCHOHATBHBIX 00pa3oBarenbHpIX OpraHu3anusx, peanu3yrommx
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oﬁmeBaTeany}o [IpOrpamMmy  cpesiHero o6mero o0Opa3oBanus B npeaenax
ocBoenust OITOIT CITO Ha 6aze OCHOBHOTO 00111eT0 06pazOBaHHs.

bubnroreunsriz GoHn  MoxeT  Guirp JAOIOJNHEH  (hU3UYeCKUMU
JHUHKIONENMsIMK,  aTiacamu, CJIOBaps MU W XpecTomaTheil 1o busuke,
CIIPaBOYHHKAMH 1O ¢u3uke u TeXHUKE, Hay4YHOH § Hay4YHO-IOIYJISIPHOL
JUTEpaTypoii CCTECTBEHHO-HAYYHOTO CoepKaHus.

B npouecce ocpoenns IPOTpaMMBl - y4eOHON aUCHHMIHHE] «Dusukar»

MaTepuanam o ¢usuke, uMerommMcs B CBOOOZHOM J0cTymEe B ceTw Wurepuer
(371eKTPOHHBIM KHHUTaM, NIPaKTHKyMaM, TecTam, Marepuanam EI'D u np.).
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