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1. MOSICHUTEJIBHAS 3AITUCKA

[Iporpamma oOmieoOpa3oBaTebHOM  Yy4eOHOM  OUCHUIIMHBI  «DU3HKaY»

npeHa3HavueHa Uisi U3ydeHus (PU3UKU B MPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX



opranmzauuax CIIO, peanu3yronmx o0pa30BaTENbHYI0 MPOTPAMMYy CpPEIHETO
oOmero o0pa3oBaHMs B TMpEJeNax OCBOEHUS OCHOBHOM MNPOQeCcCHOHATBHON
obpazoBatenbHoil mporpammbl CIIO (OITOIT CIIO) na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusi TMpU TMOJATOTOBKE KBaTIU(PUIMPOBAHHBIX pabOUYUX, CIyXKallUX U
CHEUANTNCTOB CPEAHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero obiiero
o0pa3zoBaHus, MPEABSIBIIEMBIX K CTPYKTYPE, COJICPIKAHUIO U pe3yJibTaTaM OCBOCHUS
y4eOHOUW JUCIUTUINHBI «Du3nKa», B COOTBETCTBHM ¢ PeKoMeHAAIUsSIMH TI0
OpraHu3aIMy TOJYyYeHHUs] CpeaHero oO0Iero oOpa3oBaHMsl B Tpelesiax OCBOCHUS
o0Opa3oBaTeIbHBIX MPOrpaMM CpeaHero mpodeccuoHalbHOrO oOpa3oBaHUs Ha 0Oaze
OCHOBHOTO  o0miero oOpa3oBaHusi ¢ ydeToM TpeOoBaHUW  (eaepaabHbIX
TrOCYJapCTBEHHBIX 00pPa30BaTENIbHBIX CTAHAAPTOB M TOJydyaeMou mpodeccun wuiu
CIIEUATIBHOCTH CPETHETO MPOo(ecCHoHaIbLHOTO 00pa30BaHMUs.

Copeprxanue nporpaMMbl «(pu3nKa» HAIPABICHO HAa JOCTHXKEHUE CIIETYIONTUX
LeJeH:

o OcBoenue 3HaHUU O (yHIAMEHTANBHBIX (U3MUECKHX 3aKOHAX U
NPUHIIMIAX, JIeKAIIUX B OCHOBE COBPEMEHHOW (U3MYECKOW KapTHHBI MHPA;
HanboJiee Ba)KHBIX OTKPBITHAX B 00JIACTH (DM3UKH, OKA3BIBAIOIIUX OIPEACIISIONINE
BIMSHUSL Ha pa3BUTHE TEXHUKUM W TEXHOJOTHHU; METOJaX HAy4YHOIO TO3HAHHS
IPUPOJIBI,

o OBJIaJICHWE YMEHUSMU TPOBOJUTH HAOIIOEHUS, TUIAHUPOBATh U
BBITIOJIHATD AKCTIIEPUMEHTHI, BBIJBUTATh THUIMOTE3bl U CTPOUTH MOJEIH, MPUMEHATH
MOJIYYCHHBIE 3HAHUS MO (U3MKe I OOBSICHEHUS pPa3HOOOpa3HBIX (U3HUECKHUX
SBJICHUN W CBOWMCTB BEIIECTB; MPAKTHYECKOTO MCIOJIb30BaHUS (HU3UUECKUX 3HAHUIA,
OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO- HAYYHON WH(OPMAIINH;

o pa3BUTHE  TIO3HABATEIBHBIX  WHTEPECOB, HWHTCIUICKTYaIbHBIX W
TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce MPUOOpPETEeHUs 3HAaHUN U YMEHUH 1o (hu3uKe
C HCIIOJIb30BAaHWEM DPA3JIMYHBIX HWCTOYHUKOB WH(POPMAMK ¥ COBPEMEHHBIX

MH(POPMALIMOHHBIX TEXHOJIOTHH;



o BOCIIUTaHHE YOEXKJICHHOCTH B BO3MOXKHOCTM TIO3HAHHUS 3aKOHOB
MIPUPOJIbI; UCMOIB30BaHUSI JOCTHXKEHUN (U3UKM HA OJaro pa3BUTHUS UYEJIOBEUYECKOU
IMBWIN3ALMKM; HEOOXOJUMOCTH COTPYJAHMYECTBA B MPOLECCE COBMECTHOTO
BBITIOJIHEHUS 3aJlay; YBaXKUTEIBHOTO OTHOIICHUS K MHEHHMIO OIMOHEHTa TMpHU
00CyXeHNU MPOOJIEM €CTECTBEHHOHAYYHOTO CO/ICPKaHMs; TOTOBHOCTH K MOPaJIbHO-
AOTUYECKOW  OIICHKE  HCIOJB30BaHUS  HAyYHBIX  JIOCTHIKCHHMM,  YyBCTBa
OTBETCTBEHHOCTH 32 3aIUTYy OKPYXKAIOIIEH CpeIbl;

o UCIIOJIb30BaHUE TPHUOOPETEHHBIX 3HAHMM M YMEHHH i1 pelieHus
NpPaKTUYECKUX  3a7ad  T[OBCEJAHEBHOW JKM3HM, oOOecmedeHus Oe30MacHOCTH
COOCTBEHHOM KHU3HH, PAITMOHAIIBLHOTO TIPUPOJIOIIOIL30BAHUS U OXPaHbl OKPYKAIOIICH
Cpepbl.

B mporpammy BKIIOUEHO CoOjep)KaHHE, HANpaBICHHOE Ha (OpPMHPOBAHHUE Y
CTYJICHTOB KOMIIETEHIINN, HEOOXOAMMBIX I KauecTBeHHOro ocBoeHust OITOIT CIIO
Ha 0a3e OCHOBHOro oOIIero oOpa3oBaHMs C TOJYYEHHEM CpEIHEro OoOIIero
o0pa30oBaHus; MPOrpaMMbl MOJTOTOBKU KBaTU(UIUPOBAHHBIX PabOUUX, CIYyXKaIIUX,
IPOTrpaMMBbl TTOATOTOBKH crieninanuctoB cpeanero 3seHa (IITTKPC, ITICC3).

[Iporpamma y4eOHONM AUCHUIIIMHBI «®DU3UKay SABISETCS OCHOBOW IS
pa3paboTku pabouynx MpOrpamm, B KOTOPHIX MpodeccroHaIbHbIe 00pa3oBaTeIbHBIC
OpraHu3alliy, peanu3ylone o0pa30BaTeNbHYI0 MPOTrpaMMy CpPEIHEro OOIIEeTo
obpazoBanus B mpenenax ocBoeHuss OIIOII CIIO wa 06a3e OCHOBHOTO OOIIEro
o0pa3oBaHusA, YTOUHSIOT COJEpKaHHE Y4eOHOro Mmarepuaia, MOCIeAOBATEIbHOCTD
€ro UW3yYeHHWs, pacmpenelieHne Y4eOHBIX 4acoB, TeMmaTHKy pedeparos,
WHIUBUIYabHBIX MPOEKTOB, BUJIBI CAMOCTOATEIBHBIX PAa00T, YUUTHIBAs CHEIUDUKY
MPOrpaMM TOJATOTOBKH KBaTU(UIIMPOBAHHBIX PA00UYUX, CIYKAIUX U CIICIIHATUCTOB

CpEIHeTO 3BE€Ha, OCBauBaeMOU Npodeccuu Uitn CIeIUaTbHOCTH.



2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCITATLIIAHBI

B ocnoBe yueOHONl mucuumuiuHbl «®du3uKa» JEKUT YCTAaHOBKA Ha
dopMupoBaHuE y 00y4yaeMbIX CUCTEMbI 0a30BBIX MOHATUN (PU3UKHU U MPEICTaBICHUI
O COBPEMEHHOM (PU3NYECKON KapTUHE MHpPA, & TAK)KE BhIPAaOOTKAa YMEHUI MPUMEHSTH
¢uznueckre 3HaHUS Kak B MpOo(ecCHOHATbHOW AEATENbHOCTU, TaK U JJISl PELICHUS
KU3HEHHBIX 3a7a4.

MHorue nonoxeHusi, pa3BuBaemMble (PU3MKON, paccCMaTPUBAIOTCS KaK OCHOBA
CO37IaHUSl U UCIIOJIb30BaHUSI MH()OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTUH
(UKT) — ogHoro wu3 Haubojee 3HAUYMMBIX TEXHOJOTHYECKUX JOCTUIKEHUU
COBPEMEHHOM MBUJIN3ALINH.

@u3rka JaeT KUY K MOHUMAHWI MHOTOYHUCIIEHHBIX SBJIEHUNA U
IPOIIECCOB OKPY’KAIOIIEro Mupa (B €CTECTBEHHO-HAYYHBIX 00JIACTAX, COIMOJIOTHUH,
HSKOHOMHKE, fA3BbIKE, JHUTEepatype U Ap.). B ¢usuke dhopmMupyroTcss MHOTHE BHUIBI
NEATEIIBHOCTH, KOTOPbIE MMEIOT MeTa- NPEeIMETHBIM Xapakrep. K HUM B IepBylO
ouepeb OTHOCSTCS: MOJEINPOBAaHUE OOBEKTOB U TIPOIECCOB, IPUMEHEHUE
OCHOBHBIX METOJI0B IIO3HaHUA, CUCTEMHO-MH()OPMAIIMOHHBIH aHamus,
dbopMynupoBaHHE THUIOTE3, aHAIM3 M CHHTE3, CpaBHEHHE, 000OIIeHHE, cHucTeMa-
TU3alUsA, BBIABICHHE IIPUYMHHO-CICACTBEHHBIX  CBS3€M, IIOMCK  aHAJIOIOB,
ylpaBieHHEe OO0bEKTaMM U Ipoueccamu. VMEHHO 3Ta JUCHUIUIMHA [O3BOJIAET
[IO3HAKOMUTH CTYACHTOB C HAay4YHBIMH METOJAMM IO3HAHHUs, HAYYUTh UX OTINYATh
TUIIOTE3Yy OT TEOPHUH, TEOPUIO OT DKCIIEPUMEHTA.

®dusuka HMeeT O4YeHb OOJIBIIOE M  BCEBO3PACTAIOLIEe  YHCIIO
MEKIMCIMIUIMHAPHBIX CBSA3€M, IPUYEM Ha YPOBHE KAK INOHATUMHOTO aImapara, Tak u
uHCTpyMeHTapus.  CkazaHHOE€  TO3BOJIAET  paccMaTpuBaTh  (U3UMKY  Kak
METAIUCIMIUIMHY, KOTOpas MNPENOCTaBJISIET MEXIUCUUIUIMHAPHBIA  S3BIK  JUIA
ONMCaHUs HAYYHON KapTUHBI MHpA.

dusmuka SBISETCA CHUCTEMOOOpa3yromuM (aKTOpPOM ISl €CTECTBEHHO-
HAy4YHbIX Y4E€OHBIX IMPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE

COACpKaHUA XHMHMU, 6I/IOJ'IOFI/II/I, reorpaqn/n/l, aCTPOHOMHHN K  CIICHHUAJIBHBIX



JUCLUUIUIMH (TEXHUYECKass MeEXaHuKa, OJJICKTPOTEXHHKA, DOJIEKTPOHHUKA U Jp.).
VYyeOnass aucuuiuinHa «®PuU3MKa» CO3Ja€T YHUBEpPCAJIbHYIO 0a3y sl HM3y4YeHUs
o01enpohecCCUOHANIBHBIX U CHEUUANIbHBIX AUCHUILIINH, 3aKiIajbiBas QyHIaMEHT s
MOCJIEYIONIEr0 00y4YEeHUs CTYIEHTOB.

O6nanas 10ru4ecKoi CTPOMHOCTHIO U OMUPASICh HA KCIIEPUMEHTAIIbHbIE
dakThl, yueOHas aucuuiuinHa «®Pusnka» GOpMUPYET y CTYACHTOB TOJIJIWHHO
HAy4YHOE MUPOBO33peHUE. DU3uKa SABISIETCS OCHOBOM YUEHHS O MAaTepPUAIILHOM MHUPE
U pelaeT npooseMbl ITOT0 MUpA.

N3yuenne  ¢usuku B npodeCCHOHAIBHBIX  00pa3oBaTEIbHBIX
OpraHu3alusax, pean3yIoIMUX 00pa30BaTENbHYI0 NPOrpaMMy CpEAHEro oOIIero
obpazoBanus B mpenenax ocBoeHuss OIIOII CIIO wa 06a3e OCHOBHOTO OOIIEro
oOpa3oBaHus, HMEET CBOM OCOOEHHOCTM B 3aBUCUMOCTH OT mpoduis
npodeccuoHaIbHOr0 00pa3oBaHUs. DTO BBIPAXKAETCS B COJAEPKAHUM OOY4YEHHS,
KOJIMYECTBE YacOB, BBIJEISIEMbIX HA U3YU€HHE OT/IETbHBIX TEM MPOrPaMMBbl, TITyOUHE
UX OCBOCHHMS CTyJCHTaMH, O0ObeMe U XapaKTepe MNPaKTHUYECKUX 3aHATHH, BHIAX
BHEAYJAUTOPHOM CaMOCTOSITEIbHON PabOThI CTYIEHTOB.

ITpu ocBoenuu npodeccuiit CI1IO u cnenuansHocTedt CITO ecTecTBEeHHO-
Hay4gHOro mpoduns mnpodeccuoHanbHOro oOpazoBaHus ¢GU3MKA H3y4YaeTcs Ha
6a3zoBom ypoHe PI'OC cpennero obuiero o6pa3oBanusi, MPU OCBOCHUU MPOodeccuit
CIIO wu cneunanbHoctedt CIIO TexHuueckoro mpoduis mnpodheccuoHaTLHOTO
oOpa3zoBaHusa (Qu3nka u3y4daeTcss Ooiiee yriayOJIeHHO, Kak NpoQuibHas ydeOHas
TUCIUIUIMHA,  YYUTHIBaIOmas  crnenuuky  ocBamBaeMbIX  mpodeccuii  win
CIICLIUAJILHOCTEM.

[Tpu ocBoenun npodeccuit CIIO u cnenuansuocteit CIIO cormumanbHO-
HSKOHOMHYECKOTO W TYMaHHTapHOTO Mpoduiieli mpodecCHnoHAIBHOTO 00pa3oBaHUs
¢usnka wW3ydaeTcs B COCTaBE WHTETPUPOBAHHOW  y4eOHOW  MMCIMILTAHBI
«EctecTBO3HaHue» 00s13aTeIbHOM MpeaMeTHON o00nactT «ECTeCTBEHHBbIE HAyKU»
®I'OC cpennero oO1ero oopa3oBaHusl.

B conepxanun y4yeOHON AUCUUIIIMHBI MO (DU3UKE TPU MOATOTOBKE

oOyJarnmxcs 1Mo MNpodeccusM U CHEHUAIBHOCTAM TEXHHUYECKOro Mmpoduiis



npodeccuoHanbHOr0 00pa3oBaHMsl MPOGUIBHOW COCTABJISIONICH SBISIETCS pa3ies
«INEKTpOAMHAMUKA», TaK Kak OOJBIIMHCTBO TMpodeccuii U ChenuaribHOCTEH,
OTHOCSIIIIUXCS K 3TOMY NPO(DUIIIO, CBI3aHbI CONIEKTPOTEXHUKON U AJIEKTPOHUKOM.
Conepxanue ydyeOHOW MUCIUIUIMHBI, pealu3yeMoe IpU TOATOTOBKE

oOyyJaromuxcs 1mo npoheccusiM U CeIualbHOCTIM €CTECTBEHHO-HAYYHOTO MPOQUIs
npo(ecCHOHaNbHOTO 00pa3oBaHUsl, HE HMMEET SBHO BBIPAXXEHHOW MPOQPUIbHON
COCTaBJISIONICH, Tak Kak MpodecCHr U CHEIHAIBHOCTH, OTHOCSIIHECS K STOMY
npoduiro oOydeHUs, HE HMEIOT NPEUMYIIECTBEHHOM CBSI3M C TEM WM HHBIM
paznenoM ¢usuku. OgHaKo B 3aBUCHUMOCTH OT mnonydaemoi npodeccun CIIO wim
CHEUATBHOCTU CIIO B paMKax €CTECTBEHHO-HAYYHOTO npoduis
npodeccroHaIbLHOr0 00pa30BaHUs TMOBBINICHHOS BHUMAHUE MOXET OBITH YACICHO
u3ydeHuro pasnaena «MonekynsapHas ¢usnka. TepMoauHaMHuKa», OTIASIBHBIX TEM
paznena «DJEKTPOJMHAMHKA» M OCOOEHHO TEM HKOJOTUYECKOTO COJIepIKaHuUs,
NPUCYTCTBYIOLIUX MOYTH B KaXKIOM pa3Jieie.

Teopetnueckue cBeneHuss 1o (U3UKE TOMOJHSIOTCA JAEMOHCTpPAIUSIMU H
71a00paTOPHBIMU PabOTaMH.

N3yuenne  obOmieoOpa3oBaTenbHOM  yueOHOM  mucHUIUIMHBI  «Du3ukay
3aBepIIacTcsl MOABEICHUEM HUTOroB B (opme auddepeHIIMpOoBaHHOTO 3aueTa HIH
HK3aMEeHa B pamMKax MPOMEKYTOYHOW aTTECTAIMH CTYICHTOB B MPOIIECCE OCBOCHUS

OIIOII CIIO ¢ nonyuenuem cpeanero odmero oopazosanus (IITICC3)



3. MECTO YYEBHOM JUCIUILIVHBI B YYEFHOM ILJTAHE

Vuebnas aucuurinHa «duzuka» SBISIETCS y4eOHBIM MPEIMETOM IO BHIOOPY
u3 o0s3aTenbHON mpenMetHou obsactu «EctecTtBenHbie Haykuy DPI'OC cpemnero
o01iero oOpa3oBaHus.

B npodeccuonanbHbix 00pa30BaTENbHBIX OPraHU3aIMAX, PEATU3YIONTUX
o0paszoBaTeIbHYI0 IpOrpaMMy cpeiHero ooiiero oopa3oBaHus B Mpejesax OCBOSHUS
OIIOIT CIIO nHa 6a3e ocHOBHOTO oOOIIero oOpa3oBaHus, y4yeOHas AUCIUIUIMHA
«Dusuka» uzydaercs B o01eoopa3zoBarenbHOM Iukie yueonoro miana OITOIT CTIO
Ha 0a3e OCHOBHOTO OOIIero o0pa3oBaHHS C IOJYyYEHHEM CpeaHero oOIero
obpazopanus (I[ITIKPC, IITICC3).

B yueOnpix mnanax [MTIKPC, TITICC3 Mecto yueOHOM quctUiinHbl «DU3nKa
— B cocTaBe 0O0mieo0pa3oBaTeIbHBIX YyUYE€OHBIX JUCHUILNIMH TIO0  BBIOOpY,
dopMupyembIx U3 00s3aTeNbHBIX MpeAMeTHBIX obnacteit ®I'OC cpegnero oOuiero
obpazoBanus, misg npodeccuit CIIO u cnermumansHOocTelt CIIO cOOTBETCTBYIOIIETO

npoduis mpodecCuoHaTBEHOT0 00pa30BaHMS.



4. PE3YJILTATBI OCBOEHUS YUEBHOM JUCIIUILINHBI

OcBoeHne conepxkaHusg  ydyeOHOU  gucuuriuHbl  «®Dusuka»  oOecrneurBaeT
JOCTH)KEHHUE CTYACHTaMU CIEIYIONUX PEe3yIbTaTOB:

JUYHOCTHBIX:

YYBCTBO TOPJOCTH M YBaXEHUS K UCTOPUHU U JOCTIKECHHUSIM OTCUYECTBEHHOM
buznyeckod Hayku; (Qu3MuecKku TrpamMOTHOE TOBeJAeHHE B MPodecCUOHATBHON
NESATEeIbHOCTU U OBITY NMPHU 00paIlleHUH C TPUOOpPaMH U YCTPONCTBAMU;

TOTOBHOCTh K TMPOJOJDKEHHIO O00pa30BaHUSl U TMOBBIINIEHUS KBAIH(UKAIUUA B
n30paHHON MPOeCCUOHATIBHON JIEATEIBHOCTH U OOBEKTUBHOE OCO3HAHHUE POJu (-
3UYECKUX KOMIIETCHITUN B 3TOM;

YMEHUE HCMOJb30BaTh JOCTHUXKEHUS COBPEMEHHOW (U3NUecKOl HayKu W
(GU3MYECKUX TEXHOJOTUN JJIsI TOBBIINICHUS COOCTBEHHOTO WHTEJICKTYaJIbHOTO
Pa3BUTHSA B BEIOpaHHON NMPOGECCHOHAIBHON eI TENBHOCTH;

YMEHHE CaMOCTOSTEIbHO J0OBIBaTH HOBBIE IJisi celsi (hU3MUEeCKUe 3HAHMS,
UCIIOJIB3YS JIJISl 3TOTO OCTYITHBIE HICTOYHUKH UHPOPMALIUK;

YMEHHE BBICTPaNBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHHS B KOMAaHIE IO
pelIeHnto O0IINX 3a/1a4;

YMEHHE YMpaBlsATh CBOEH T03HABATEIBHOW JESTENBHOCTHIO, TPOBOAHTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MeTarnpeIMETHbBIX:

UCIIOJIb30BAHUE PA3JIUYHBIX BUIOB I103HABATEIbHOW [JEATEIIBHOCTH IS
pemieHust  (QU3MYECKUX 3a7a4, TMPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUSA
(HaOmrofieHrs, OMMCAHMS, W3MEPEHUS, DKCICPUMEHTA) IJIsl HM3YYCHHs Pa3TUIHBIX
CTOPOH OKPYXaIOIIEH JEUCTBUTEIBHOCTH;

. UCIIOJIb30BAHUE OCHOBHBIX HWHTEJUIEKTYaJbHBIX OIEpaluil: MOCTAHOBKHU
3amauu, (GOpPMYIHPOBAHUS THUIOTE3, aHANIW3a M CUHTE3a, CpaBHEHHUs, OOOOIICHWSI,
CUCTEMATH3alluM, BBISBICHUS MPUYMHHO-CJIEICTBEHHBIX CBSI3€i, MOMCKA aHAJIOTOB,
dbopMynUpOBaHMS BBIBOJAOB MJii H3YYEHUS PA3IMYHBIX CTOPOH (U3UYECKHUX

00OBEKTOB, SBJICHWM W TPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTH
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CTaJIKUBAThCS B MPOPECCUOHATIBHOM cepe;

yYMEHHE TEHEPHPOBATh UACH U ONPENEATh CPECTBA, HEOOXOMUMBIE IS UX
pealn3aiuy;

YMEHHE HCITOJIb30BaTh Pa3IUYHbIC UCTOYHUKH IS TOJYYCHHS (DU3UICCKOM
nH(OpMAITNH, OIIEHUBATh €€ JOCTOBEPHOCTH;

yYMEHHE aHAJIM3UPOBATH U MPEACTABIATh HHPOPMAIIUIO B Pa3JIMYHBIX BHIAX;

YMEHHE TYOJIMYHO TMPEACTABIATh PE3yIbTaThl COOCTBEHHOTO HWCCIICIOBAaHMUS,
BECTH JINCKYCCHM, JOCTYITHO W TapMOHUYHO coueTas cojaepkaHue Hu (HOPMBI
npecTaBiseMol HH(OpMaIuy;

* MPEMETHBIX:

c(hOpMHPOBAHHOCTh MPEACTABICHUNA O POJIU U MeCTe (PU3UKH B COBPEMCHHOM
HAyYHOUM KapTHHE MUpa; MOHUMaHWEe (GU3MUECKON CYITHOCTH HaOJIr01aeMbIX BO Bee-
JICHHOW SBJICHUH, poiau (GU3MKHA B (HOPMHUPOBAHMM KPYro3opa u (yHKIHOHAIBHOU
TPaMOTHOCTH YeJIOBEKa IS PEIICHHUS TPAKTHUECKUX 3a/1a4;

BJIaJICHUE OCHOBOIIOJTArAlOITIMH PU3NIECKUMHU TIOHSTUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHSIMH;, YBEPEHHOE HCITOJIb30BaHNe (PH3NIecKoi
TEPMUHOJIOTUH U CUMBOJIUKH;

BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO ITO3HAHUS, HCIOJIb3YEeMBbIMU B
dbusuke: HAOIIOACHUEM, OITMCAHUEM, U3MEPEHUEM, DKCIICPUMEHTOM;

yMeHUs 00pabaThiBaTh Pe3yJbTaThl H3MEPCHHM, OOHAPYKUBATh 3aBUCUMOCTH
MeXAy (hU3MYECKUMU BETUYMHAMH, OOBSICHATH TOJYYCHHBIE PE3yNbTAaThl U JIeJIaTh
BBIBOJIBL;

c(hOpMHUPOBAHHOCTh YMEHHUS peiaTh GU3HIECKUE 3a1aUH;

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATDH MOTyUYEHHbIE 3HAHUS ISl O0BSICHEHUS
YCIIOBUI MPOTEKaHUs (GU3HUECKUX SIBJICHUH B MpUpoie, MpodeccuoHaNbHON cdepe u
JUTSI IPUHATHS PAKTUYECKUX PEIICHU B TOBCETHEBHOMN KU3HU;

. c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMO3WIIMU IO OTHOIICHUIO K (U3MUECKOU

uH(popMaIu, NoJIy4aeMOM U3 pa3HbIX UCTOYHUKOB.
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5. COAEPXXAHWE YYEFHOU JUCHUILIAHBI

Beenenue

®dusnka — ¢yHaaMeHTaIbHas HayKa O IPUPO/IE.

EcrecTBeHHO-HAy4YHBI METOJ TO3HAHUSA, €ro0 BO3MOXKHOCTM W TPAHHUIIBI
NPUMEHUMOCTH. OKCIEPUMEHT M TEOpPUS B TMPOLECCE TMO3HAHUS MPUPOJIBL.
MopenupoBanue pu3nyecKkux sIBJICHUH U mporeccoB. Poib 3KkcnepuMeHTa U TEOpUu
B Mpoliecce NMo3HaHud npupoabsl. dusnueckas BenuunHa. [lorpemHoctu usMepeHui
buszndeckux BenuuuH. Ouznueckue 3akoHbI. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX
3akoHOB. [loHsTHe 0 Qu3nueckoit kapTuHe MHpa. 3HaUYCHHE (DU3UKU MPU OCBOCHUU
npodeccuii CI1O u cnenmansrocreit CI1O.

MexaHuka

Kunematuka. Mexanuueckoe asuwxkenue. llepememenue. Ilyte. CkopocTs.
PaBHOMEpHOE  MpsAMOJMHENWHOE  JBWKEHHE. YCKOopeHue. PaBHomepeMeHHOe
npsimoJinHeHoe ABMkeHue. CBoOoiHOe najieHue. JBmkenue Tena, OpoeHHoro mos
YIJIOM K TOPU30HTY. PaBHOMEpHOE NBUKEHHUE IO OKPYKHOCTH.

3akonbl MexaHukd HeroTtoHa. IlepBeiii 3axkoH Hprotona. Cuna. Macca.
Nmnynec. Bropoit 3akoH HperoToHa. OCHOBHOM 3aKOH KJIACCHYECKON TWHAMHUKH.
Tpernit 3akoH HproTOHa. 3aKOH BCEMHPHOTO TATOTEHUS. ['paBUTAlMOHHOE MOJIE.
Cuna Tsxectu. Bec. CriocoObl n3aMepenust macchl Ten. CUITbl B MEXaHUKE.

3aKOHBI COXpaHEHUS] B MEXaHUKE. 3aKOH COXpPaHEHHsI MMITyJbca. PeakTUBHOE
nBwkeHne. Paborta cunpl. Pabora moTeHHMANBHBIX CHI. MOITHOCTh. DHEPTHS.
Kunernueckass  sueprus.  I[loTeHumanbHast  sHeprusi. 3aKOH  COXpaHEHUS
MEXaHUYECKOU 3Hepruu. [IpumeHenne 3aKOHOB COXpaHEHHUS.

JleMoHCTpauuu

3aBUCHUMOCTb TPAEKTOPHUH OT BHIOOPA CUCTEMBI OTCUETA.

Buapl MexaHM4ECKOrO JBHXKEHUS.

3aBUCUMOCTb YCKOPEHHUS TeJa OT €r0 MacChl U CUJIbL, IEUCTBYIOIIEH Ha TEJO.

Cnoxenue cui.

PaBenctBo u IIPOTHUBOIIOJIOKHOCTD HaIIpaBJICHUA CHII HeﬁCTBHH u
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MIPOTUBOIEHCTBUA.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(hOpMarliH.

Cwuutbl TpeHUS.

HesecomocTs.

PeakTuBHOE nBUKEHUE.

[lepexoa MOTEHUMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

JlaGopatopHbie pabOThI

NccnenoBanne NBUKEHUS TeJa MO AEMCTBUEM MOCTOSHHOW CHIIBI.

N3ydeHne 3aKOHA COXpaHEHUs UMITYJIbCa.

CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JBUKEHHUH Tela MoJ JCHCTBUEM CHII
TSOKECTH U YIIPYTOCTH.

CpaBHeHue paboThl CHJIbI C U3MEHEHUEM KMHETUYECKOW SHEPTUHU Tea.

N3yuyenue 3aKk0OHOB COXpaHEHHs Ha MIPUMEPE yaapa MapoB U 0aUTMCTUYECKOTO
MasITHUKA.

N3yuenue ocoOeHHOCTEN CUITBI TPEHUS (CKOIBKEHHUS ).

OCHOBBI MOJIEKYJIAPHON (U3UKU U TEPMOIUHAMUKH

OCHOBBI MOJIEKYJISIPHO-KMHETHUECKON Teopun. WneanbHblii ra3z. OCHOBHBIE
IIOJIOKEHUSL MOJICKYJISIPHO-KUHETUYECKOW Teopuu. Pa3mepbl M Macca MOJEKYT M
atoMoB. bpoyHnoBckoe asuxenue. Juddysus. Cumbl u sHEprHst MEKMOJIEKYISIPHOTO
B3aumojiericTBus. CTpoeHue ra3o00pa3HbIX, KUAKUX M TBEpAbX Ten. CKOpocTH
JIBUKEHHSI MOJIEKYJ M uX uaMepenue. MneanbHbiil ra3. [laBnenue raza. OCHOBHOE
YpaBHEHHUE MOJIEKYJSIPHO-KMHETUYECKOM TEOpuM Ta3oB. Temmepatypa H €€
U3MEPEHHUE. ['az0BbIE 3aKOHBI. AOGCONIOTHBIN HYJIb TEeMIIEpaTypHl.
TepMoauHamuueckas IIKaJIa TEMIIEPATYPBI. Y PABHEHUE COCTOSIHUSA UACAIBHOTO rasa.
MognsipHas ra3zoBasi IOCTOSIHHAS.

OcHoBbl TepMoaUHAMUKH. (OCHOBHBIE TOHSTHS U  OINPEICICHUS.
BryTpeHHss1 sHeprusi cucTeMbl. BHYTpeHHssI dHeprusi uaeaibHoro raza. Pabora u
TEIJI0Ta Kak QopMbl mepeAadyu dHepruu. TennoeMKoCTb. YaeiabHas TEII0EMKOCTb.
VYpaBHenne TtermioBoro Oananca. [lepBoe Hauano TepMoaMHAMUKH. AanadaTHBIMN

npouecc. Ilpunuun npeictBust termoBol mamwuHbl. KIIJ[ TemmoBoro aBuratess.
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Bropoe Hauano TepMoauHamMuku. TepMoaMHaAMHUUYecKash IIKajla TEMIEpPATyp.
XoJioaunbHbIe MalIUHbL. TemnoBsie ABUTaTer. OXpaHa MpUpOAbI.

CsoiictBa mnapoB. HMcmapenune u KoHzaeHcauusa. HacelmeHHBI map u ero
cBoicTBa. AOCONIOTHasT W OTHOCUTENbHAS BIIAXKHOCTH BO37yXa. ToOYKa pPOCHI.
Kunienune. 3aBucMMOCTh TeMIEpaTyphl KUIICHUS OT JaBieHus. [leperpeTsiii map u ero
HCITOJIL30BaHNUE B TCXHHUKE.

CgoiicTBa XKMAKOCTEH. XapaKTEPUCTUKA KHUJKOTO COCTOSIHHUSI BEILECTBA.
[ToBEpXHOCTHBIN CION MKUJIKOCTU. DHEPrus MOBEPXHOCTHOIO CJosl. SIBIeHUsS Ha
TpaHUIIC )KUAKOCTH C TBEPJbIM TeJIoM. KanuiuisipHble sBICHUS.

CBolicTBa TBEPABIX TeEJ. XapaKTEPUCTUKA TBEPJOrO0 COCTOSHHUS BEIIECTBA.
Ynpyrue cBoicTBa TBEpAbIX Tel. 3akoH ['yka. MexaHuueckue CBOWMCTBA TBEPJbIX
Ten. TemnmoBoe paclIupeHue TBEpPAbIX Tea MW Kujakocted. IlmaBnenwe wu
KpUCTAJIIU3ALIHSL.

JlemoHcTpanuu

JIB>keHre OpOYHOBCKHUX YaCTHIL.

Huddysus.

N3meHeHne naBieHHUs ra3a C U3MEHEHUEM TEMIEPATYpPbl MPU MOCTOSIHHOM
ooBeMe.

N3otepmudeckuii u n1300apHBIN MPOIECCHI.

N3meneHnne BHyTpeHHEN SHEPTUH TEJI MPU COBEPIICHUH PabOTHI.

Moenn TEIIOBBIX ABUTATEIICH.

Kunenue BOJbI pU MOHUKEHHOM JTABJICHUU.

[TcuxpomeTp ¥ TUTPOMETP.

SIBieHHs TOBEPXHOCTHOIO HATSIKEHUSA U CMayMBaHHUS.

Kpucranisl, amopdHbIe BelleCTBa, KUJIKOKPUCTATUIMYECKHUE TEa.

JlabopatopHbIe pabOTHI

N3mepeHne BIIaXKHOCTH BO3yXa.

HN3mepeHne moBEpXHOCTHOTO HATSIKEHUS KUJIKOCTH.

Habnronenue nporiecca kpuctamnzanuu M3ydenue nedopmManuu pacTsiKEHUs.

N3ydeHne TemnoBoro paciimpeHus TBEPAbIX TEN.
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N3yuyenue ocoOeHHOCTEN TEMI0BOrO pacIMPEHUs BOBI.

1. DnexTpoauHamuka

DIIEKTPUUYECKOE TMOJIe. DJIEKTPUUECKUE 3apsabl. 3aKOH COXpaHEHMs 3apsja.
3akoH Kynona. Onekrpuueckoe 1mone. HanpssykeHHOCTh 3IEKTPUYECKOTO IMOJIS.
[Ipunmun cynepno3uuuu noneid. Pabota cuil  3EKTPOCTATUYECKOTO  TMOJIS.
[Torenmman. Pa3HOCTh MOTEHIMANIOB. ODKBUIIOTCHIIMAJbHBIE MOBEPXHOCTU. CBS3b
MEXIy HANpPsHKEHHOCTBIO M PA3HOCTBIO IMOTEHUMAIOB JJIEKTPUYECKOTO MOJIA.
JIMPNEKTPUKH B AJIEKTpUYecKoM nodie. [lonspuzanus audnexkTpukoB. [IpoBonHukH B
anekTpuueckoMm mnoje. Kouaencatopel. CoelrMHEHHE KOHJAEHCATOPOB B OaTapero.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA. DHEPTHS JIEKTPUIECKOTO MOJIS.

3aKOHBI MOCTOSIHHOTO TOKa. YCJIOBHS, HEOOXOJIMMBIE ISl BOBHUKHOBEHUS U
NOJJIEPKAHUS DJIEKTPUUECKOTO ToKa. Cuia TOKa M IUIOTHOCTh TOKA. 3akoH Oma miid
yuactka 1menu 6e3 OJIC. 3aBUCHUMOCTh JJIEKTPUYECKOTO COMPOTUBICHUS OT
Marepuana, IJIMHbI U IUIOMIAJA MONEPEYHOrO0 CEYEHHUs MPOBOJHHMKA. 3aBUCHUMOCTD
ANEKTPUUYECKOTO CONPOTHUBIICHUS MIPOBOJIHUKOB oT TEMIIEPATYPHI.
DONEeKTpOJABWKYIIasi CHJIa MCTOYHHMKAa TOKa. 3akoH Oma [ TOJHOW Lemnwu.
CoenuHenne MpoBOAHUKOB. COEQMHEHHE HCTOYHMKOB JJIEKTPUYECKOW SHEPTrUH B
Oarapeto. 3akon J[xoyns—IJlenna. Pabora M MOIIHOCTH AJIEKTPHUYECKOTO TOKA.
TemnoBoe neiicTBUE TOKA.

DOnexkTpudeckuid TOK B moxynpoBogHukax. CoOCTBeHHass MNPOBOIUMOCTD
MOJIyIPOBOJHUKOB. [10J1yITpOBOTHUKOBBIE TPUOOPBHI.

MarautHoe 1mone. BekTop MHAYKIMM MAarHuTHOro mojs. [leiicTBue
MarHuTHOTO TIOJISI Ha MPAMOJIMHEHHBIM MPOBOJAHUK C TOKOM. 3aKoH Ammepa.
BiaumoneiictBie TokoB. MarHuTHbIN MoTOK. PaboTa mo mepemMenieHnto mpoBOIHIKA
C TOKOM B MAarHMTHOM IoJjie. /[eiCTBME MAarHUTHOIO TOJS Ha JBWXKYIIUMWUCS 3apsii.
Cuna Jlopenna. OnpeneneHue yaenbHOro 3apsaaa. Y CKOpUTEIN 3apsKEHHbIX YACTHIL.

DONEeKTpOMAarHUTHAsT HWHAYKIUSA. OJEKTpOMarHuTHas WHAYKUWA. Buxpesoe
anekTpuyeckoe noje. CaMoMHAYKIMA. DHEPTHUSI MArHUTHOTO TTOJIA.

JleMoHCTpauuu

B3aumoneiicTBre 3apsiKEHHBIX TEIT.
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IIpOBOIHUKH B 3JEKTPUYECKOM IIOJIE.
JIMDIIEKTPUKU B DJIEKTPUYECKOM IIOJIE.
Konpaencaropsr.
TermnoBoe IeNCTBUE DIIEKTPUIECKOTO TOKA.
CoOcTBeHHas U MPUMECHAs TPOBOIUMOCTH TTOJIYITPOBOAHUKOB.
ITonynpoBOAHUKOBBIN THOL.
Tpaun3ucrop.
OnbIT OpcTena.
B3aunmoselicTBue MpoBOJHUKOB C TOKaAMHU.
OTKIJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.
DJIEKTPOJABUTATEIIb.
DNeKTpOU3MEpHUTENbHBIEC TPUOOPHI.
DNeKTpOMarHUTHAS WHTYKIIHS.
OnbiTel @apajes.
3aBucumocth JJIC caMOMHAYKUIMHU OT CKOPOCTH W3MEHEHHMsSI CHJIBI TOKa H
UHIYKTHBHOCTH IIPOBOJIHUKA.
PaGota snexrporeneparopa.
Tpancdhopmarop.
Jlabopamophwvie pabomul
N3yuenne 3akoHa Owma [ yyacTKa LIENH, [OCJIEAOBATENbHOTO U
MapajuieIbHOr0 COCIMHEHUS IPOBOJHUKOB.
N3yuenne 3akona OMa J71s1 TOJTHOM LIeTIH.
N3ydenue siBneHus 3IEKTPOMarHuTHOW UHIYKIIUU.
Omnpenenenue ko3P GUIMEHTA OJIE3HOTO ASHCTBHS JICKTPUICCKOT0 YaHHKA.
Onpenenenue TeMnepaTypbl HUTH JIaMIIbl HAKaJTUBAHUS.
Omnpenenenue I/{C 1 BHYTpEHHEr0 COMPOTUBIICHHUS] UCTOYHUKA HAMPSHKEHUSL.
5. Konebanus u BOJIHBI
Mexannyeckue kojieOanus. KonebarenpHoe paBmwkeHue. [‘apMoHuueckue
koneOanusg. CBoOogHble MexaHUuyeckue KoisieOanus. JIMHelHble MeXaHMYecKue

KoJnebaTenbHble cucteMbl. [IpeBpallieHre 3Hepruu Mpu KojaeOaTeIbHOM JABUKEHUM.
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CBoOo/HbBIE 3aTyXaloIINEe MEXaHUYeCKHue KojeOaHus. BeIHyK/IeHHbIE MEXaHUUYECKUE
KOJIeOaHHUs.

Ynpyrue BoaHbl. IlomepedHble W INPOJOJIBHBIE BOJHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHUE IUIOCKOM Oerymiedt BonHbl. MHTepdepenuus BonH. Ilonatue o
nupakluyy BOJH. 3BYKOBbIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE.

OnexTpoMarHutHbele kojiebaHus. CBOOOIHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS.
IIpeBpamenue SHEPIUH B KoJ1e0aTeIbHOM KOHTYPE. 3aryxaromue
AJIEKTPOMAarHuTHeIe KoJsiebaHus. ['eHeparop He3aTyXawomMX 3IEKTPOMATHUTHBIX
koneOanuil. BbIHYXIeHHbIE dyeKTpuueckue Kojebanus. [lepemMeHHBIM  TOK.
I'enepaTtop mnepeMeHHOro TOKa. EMKOCTHOE M HWHAYKTHUBHOE COINPOTHUBICHUS
nepeMeHHoro Toka. 3akoH OMa Juist JIeKTpUYECcKO 11enu nepeMeHHoro Toka. Pabora
U MOIIHOCTh TEpEMEHHOro Toka. [eHepatopsl Toka. Tpanchopmartopsl. Toku
BbICOKOM 4yacToThl. [lonydenue, nepenayda u pacrpeaeneHue eKTPOIHEPTUN.

DJNEeKTPOMAarHuTHbIE BOJIHBI. OJIEKTPOMATHUTHOE II0JI€ KaK OCOOBIM BHJ
MaTepuu. DJIEKTpOMarHuTHele BoJHbL. Bubparop I'epua. OTKpbITHII KoneOaTeNbHbIN
koHTYp. U300perenue paano A.C. ITonossim. [lonstue o paauocsssu. Ilpumenenune
AJIEKTPOMAarHUTHBIX BOJIH.

Jlemoncmpayuu

CB0OOIHBIE U BBIHYK/IEHHbIE MEXaHUUYECKHUE KOIeOaHusl.

Pe3onanc.

OObpazoBaHue 1 pacpoCTpaHEHHE YIPYTUX BOJIH.

Yacrota kojieOaHu U BHICOTA TOHA 3BYKa.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuumiorpaMMa IepeMeHHOT0 TOKa.

Konnencarop B nenu nepeMeHHOro TOKa.

Karymka nHIyKTHBHOCTH B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc B mocnenoBaTeIbHOM LENH IEPEMEHHOTO TOKA.

N3nyyeHnne u npruem 3JIeKTPOMATHUTHBIX BOJIH.

Paouocesaszv.

Jlabopamopnvie pabomeol
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N3ydeHne 3aBUCUMOCTH TepuoAa KOJ€OAHUN HUTSHOTO (WJIM MPYXKUHHOTO)
MasiTHUKA OT JUIMHBI HUTH (WJI MacChl Tpy3a).

NHayKkTHUBHBIE 1 eMKOCTHOE CONPOTHUBIICHUS B 1IEMTM IEPEMEHHOIO TOKA

6. OnTuka

[Ipupona cera. CKOpPOCTh pacOpOCTPAHEHHS] CBETA. 3aKOHBI OTPAXKEHUS U
npenoMiieHus cseta. llonHoe orpaxenue. JImH3bl. 171a3 Kak onTHUyeckas CUCTEMA.
Onrtruueckue mpudopHI.

Bonnoseie cBoiicTBa cBeta. MHTepdepennus cera. KorepeHTHOCTh CBETOBBIX
nydeit. Matepdepennuss B ToHkuX MmieHKax. [lomockl paBHOM Tommu#bl. Kosbia
Hrrorona. Ucnons3oBanue uHtepdepeHIiuu B Hayke U TexHuke. Judpakuus cpera.
Judpakius Ha 1eM B apajuieNibHbIX dydax. [{udpaxkinuonnas pemerka. [lonstue o
rosorpaduu. Ilomspuzanus mnonepednbix BoiH. [lonspusamus cmera. JlBoitHOE
nydenpenomienue. Ilonspounsl. Jucnepcusi cBera. Bunbl cnektpoB. CHeKTpsl
ucnyckanusi. CrHekTpel MOTJomeHus. YiabTpaduoneroBoe U HUH(]pakpacHoe
u3nydeHus. PenrrenoBckue nyun. MIx npuponaa u cBoicCTBa.

Ilemoncmpayuu

3aKOHBI OTPAYKEHHUS U TIPEJIOMIICHUS CBETA.

[TonHOE BHYTpEHHEE OTPAKEHUE.

Onrtrueckue mpuoOopHI.

HNurtepdepenius ceera.

Hudpaxuus cBera.

[Tonspuzaums ceera.

[TonyuyeHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[Tony4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIICTKH.

CnekTpockor.

Jlabopamopnwvie pabomul

N3yuenune n3o0pakeHus MpeaAMETOB B TOHKOW JIMH3E.

N3yuenne unTeppepeHunn u 1uppakium cBeTa.

I'panyupoBka crekTpockona W ONpPEAeNICHUE IJIMHBI BOJHBI CIEKTPAIbHBIX

JINHUUN.
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/. DneMeHThbl KBaHTOBOM (PU3HKHU

KBantoBasg ontuka. KBanToBass runore3a Ilnanka. ®oronbel. Breninuii
doroanexTpuueckuit 3¢phext. Buyrpennuit pororddexr. Tunsl GoTorieMeHTOB.

®usuka aroMa. Pa3BuTue B3rJsI0B HA CTPOCHUE BEMIECTBA. 3aKOHOMEPHOCTHU
B aTOMHBIX CIIEKTpax Bojopoja. SnepHas moxenb atoma. Ombitel J.Pesepdopna.
Mogens atoma Bogopoaa no H. bopy. KBaHTOBBIE T€HEPATOPBHI.

®uzuka aTroMHOro  saapa. EcTecTBeHHass  paJMOAKTUBHOCTh.  3aKOH
paauoakTuBHOTO pacmnaza. CrnocoObl HAOMIOACHUS U PETUCTPAIMU  3aPSIKEHHBIX
gactull. O¢dext BaBunmoBa — UYepenkoa. Ctpoenue atomHoro siapa. Jedekt
MAacChl, JHEPrusi CBS3M M YCTOMUYMBOCTH ATOMHBIX fAJA€p. SIEpHBIE pEaKiuu.
HckyccTBeHHass paauoakTUBHOCTh. Jlenenue Tsokenbix snaep. llemHas sijmepHas
peakuus. Ymnpapusiemas uenHas peakuud. SAnepueii  peaktop. Ilomydenue
PaJMOAaKTUBHBIX M30TONOB W KX INPUMEHEHHE. BHUOIOTMYEeCcCKOoe [eMCTBUE paJiho-
AKTUBHBIX U31y4YECHHI. DJIEMEHTApHbIEC YACTHULIBI.

Ilemoncmpayuu

dotordexr.

JIunelyaThle CIEKTPHI Pa3IUYHbIX BEIIECTB.

Nznydenue nazepa (KBaHTOBOTO F'eHEpPATOPA).

CueTynK HOHU3UPYIOLIUX U3ITYUYEHUN.

8. DBomronusa Beenennoit

Ctpoenune u pazsutue Bcenennoil. Hama 3Be3gHas cuctema — IanmakTuka.
Hpyrue ranaktuku. beckoneuHocts Bcenennoin. Ilonstne o0 KOCMOJIOTHH.
Pacmupsitomiasics  Bceenennas. Mogens  ropsiuedt Bceenennoil.  CTpoeHue U
MPOUCXOXKAeHHE [ 'aTaKTUK.

OBoustonvisl  3Be3A. lumore3a mpoucxoxjaeHuss COJHEYHOM  CHCTEMBI.
Tepmosinepnsiii cuntes. [Ipobnema TepmosiiepHoi sHepreTuku. DHeprus CoiHIa u
3Be31. DBoutronus 3Be31. [Ipoucxoxaenrne CoaHEUYHON CUCTEMBI.

Jlemoncmpayuu

Conneynas cuctema (MOJIEIb).

®doTtorpaduu MIaHET, ClIeIAHHbIE C KOCMUYECKHUX 30H/I0B.
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Kapra JlyHs! u ruiaser.

Ctpoenue u 3Bogonus BeeneHHom.

IIpumepHbie TeMbl pedepaToB (10KIAA0B), MHHAMBUAYAJIbHbIX NPOECKTOB.
Anexcanap I'puropseBud CTosIeTOB — pycCKUil (PU3UK.
Anexcanap Crenanoud I[lonoB — pycckuii yueHbli, ©1300peTaTenb paauo.
AnbTepHATHBHAsA YHEPTETHKA.
AKyCTHYECKHE CBOMCTBA MOJTYIPOBOIHUKOB.
AHzpe Mapu AMniep — OCHOBOIOJOKHUK 3JIEKTPOIMHAMUKHU.
ACHHXPOHHBIN IBUTATEb.
AcTepouibl.
ACTpOHOMMS HAIIMX JTHEH.
Atomuas ¢usuka. M3otonsl. [IpuMeHeHne pagnoakTUBHBIX U30TOIIOB.
beckoHTakTHBIE METO/IBI KOHTPOJISI TEMIIEPATYPBI.
bunosnspHbie TPaH3UCTOPHI.
bopuc CemenoBuu SIkoou — pusuk u nzoOperares.
Benuuaiinye oTKpbITHS QUK.
Bunpl anekrpuyeckux pa3psiioB. DIEKTPUUYECKUE pa3psIbl HAa CIy>KOe YeoBeKa.
Brnusaue nedexToB Ha pU3MUECKre CBOMCTBA KPUCTAJIIOB.
Bcenennas u TeMHasi MmaTepusi.
lNanuneo ['anuneit — ocHOBATENIb TOUHOTO €CTECTBO3HAHUS.
['onorpadus u ee npuMeHEHHE.
- JIBueHHe Tena NepeMeHHON MacCChl.
Hudpakiys B Haen KU3HU.
- Xunkue KpucTaibl.
- 3akonbl Kupxroda 1isi 31eKTpU4eCcKOi LEeMH.
- 3aKOHBI COXpPAaHEHUS] B MEXaHHKE.
- 3HadeHue OTKpbITH [ anunes.
- Urops BacunbeBuu KypuatoB — Qu3uk, opraHu3aTop aTOMHOU HAYKH U

TCXHHUKHM.



Hcaak HproTOH — co3arenp Kiaccuyeckon (hU3UKU.
Hcnonp30Banue 31EKTPOIHEPTUH B TPAHCTIOPTE.

Krnaccudukanus u XapakTepUCTUKH 3JIEMEHTAaPHBIX YaCTHII.
KoHcTpyk1IMOHHAs MPOYHOCTH MaTepHUaia v €€ CBA3b CO CTPYKTYpOH.
KoHcTpykuys u BUIBI 1a3€poB.

KpunoosnekrpoHuka (MUKpO3JIEKTPOHUKA U XOJIO/).

JlazepHbIE TEXHOJIOTMHU U UX UCIIOJIb30BAHUE.

Jleonapno na Bunuu — ydeHbll U u300peTartelb.

MarnuTHbsle n3MepeHus (MIPUHIUIBI TOCTPOECHUS MPUOOPOB, CIOCOOBI U3MEPEHHUS

MarduTHOI' O 110TOKa, MarHMTHOM I/IHI[YKL[I/II/I).

Maiikn @apaneit — co3naresib yuyeHus: 00 3J1eKTPOMarHUTHOM TOJIE.

Makc Ilmank.

MeTo1 MEYEHBIX aTOMOB.

MeTtoibl HAOIIOIEHUS U PETUCTPALIMU PATUOAKTUBHBIX U3yUYEHUN U YACTHII.
Mertobl orpeeseHus III0THOCTH.

Muxani BacunbeBud JIOMOHOCOB — yU€HBIN SHLIMKIIONEIUCT.

Mogpenu atoma. OneiT Pezepdopa.

MonekyIapHO-KUHETUYECKAs] TEOPHS UICAIBHBIX Ia30B.

MouiHuSA — ra30BbId pa3psl B IPUPOIHBIX YCIOBHUSIX.

HaHoTexHomorus — MeXIucIUIUIMHApHAs 00J1acTh PyHIaMEHTATLHON 1

MPUKJIATHON HAYKU U TEXHUKH.

Huxkona Tecna: ®u3Hb 1 HEOOBIYANHBIE OTKPBITHS.

Huxkomain Konepank — co3maTesnb reTMoueHTPUIECKON CUCTEMBI MUPA.
Hunbc bop — onuH U3 co3nareneii COBpEeMEHHOM (PU3HKH.
Hykneocunre3 Bo Beenennoi.

OObsicHenne GOTOCHHTE3A C TOUKH 3pEHUS (DU3UKU.

OnTtryeckue sIBICHUS B IPUPO/IE.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJIUMOCTH.
[TepemMeHHBIN 3JIEKTPUUYECKUN TOK U €r0 IPUMEHCHHUE.

IInazma — YETBCPTOC COCTOAHHEC BCIICCTBA.
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[Tnanetsl COMTHEYHOW CUCTEMBI.

[TonynpoBOAHUKOBBIEC TATYUKHA TEMIIEPATYPHL.

[IpumeHeHne KUIKUX KPUCTALIOB B IPOMBIIIIJIEHHOCTH.
IIprMeHeHue aepHbIX PEAKTOPOB.

[Ipupona peppomarueTusma.

[TpoGneMbl S3KOJTOTHH, CBS3AHHBIE C UCIIOIH30BAHUEM TEILJIOBBIX MAIIIUH.
IIpou3BoICTBO, Nepelada U UCIIOJIB30BAHUE AIEKTPOIHEPTUH.
[Tpoucxoxnenre COJTHEUHOU CUCTEMBI.

[Ise3030ekTprueckuit 3pHeKT ero NnpuMeHeHHe.

PazBuTune cpencTB CBSI3U U paguo.

PeakTuBHBIC IBUTAaTEIN U OCHOBBI PA0OTHI TEIIJIOBON MAITUHBI.
PenukroBoe uznyuenue.

PentrenoBckue yun. Mctopusi oTkpbiTus. [IpuMeHenue.
Poxnenue u 3Bosronus 3Be31.

Pons K. O. 1InoJIKOBCKOrO B pa3BUTUU KOCMOHABTUKH.

CBeT — 2JEeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBuu KoposneB — KOHCTPYKTOpP U OpraHu3aTop MpOU3BOJICTBA

PAKCTHO- KOCMHUYECKON TEXHUKH.

Cuiibl TpeHwUSI.

CoBpeMeHHas CIIyTHUKOBAs CBSI3b.
CoBpemenHas (pusndeckas KapTHHA MUpA.
CoBpeMeHHBIE CpEICTBA CBS3U.

ConHlle — UCTOYHUK KM3HU Ha 3eMJie.
TpauncdopmaTopsr.

VYapTpa3Byk (nmojiyyeHue, CBOMCTBA, TPUMEHEHHUE).
YrpaBnsieMblil TEPMOSIACPHBIA CUHTES.
VYckoputenu 3apsiKEHHBIX YACTHII.
®dusukKa U My3bIKa.

dusnueckue CBOMCTBA aTMOC(HEPHI.

doTorIEMEHTHI.
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®oroaddexr. [Ipumenenue apnenus Gpororpdexra.

XancKpuctnan OpcTes; — OCHOBOIIOJIOKHUK JJIEKTPOMArHeTusma. YepHble JbIpHhI.

6. TEMATUYECKOE INTAHUPOBAHHUE

[Ipu peanuzamnuu coaepkaHusi 001eo0pa3oBaTEILHON yUEOHOM AUCITUTIIIUHBI

«Pusuka» B mnpenenax ocBoeHus OIIOII CIIO nHa 6a3ze OCHOBHOroO OOIIEro

oOpa3oBaHus ¢ TOJYyYEHHEM CpeaHero oOmiero oOpa3oBaHUs

MaKCHUMaJIbHas yqe6Ha;1 Harpys3ka o6yqa10mnxc51 COCTaBJIACT.

(TIIICC3)

Bua yueOHoii paGoTbl

O0beM yacoB

MaxkcuMmasbHasi ydyeOHasi HArpy3Ka (Bcero) 181
Oobs3aTesibHAs ayAUTOPHAs yyeOHasi HArpy3kKa (Bcero) 121
B TOM YHCJIE:
nabopaTtopHbie PabOTHI 20
MPaKTUYECKHUE 3aHITHS 20
CamocrosiTesibHasi pa6oTa o0yualonierocs (Bcero) 60
B TOM YHCIJIE:
ompeieJICHUE Pa3INYHbBIX TApaMETPOB 26
W3BJICYCHHE WHOOPMAIIMU U3 PaA3IMYHBIX MCTOYHUKOB, CHUCTEMAaTH3AIMS, 46
00o001IeHne
HaOmronenue 4
n3MepeHue GU3NIEeCKUX BETMYNH 6
MOATOTOBKA JTOKJIa1a 2

HpOMe)KYTO‘IHaH aTTeCTanusAa B (bopMe J3K3aMCHa

7. TEMATUYECKHAH IVIAH OBPA3OBATEJBbHOW YYEFHOW JUCIUATIINHBI

2. MonexynspHas pusnka. TepMoanHaMUKA.

AyauTOpPHBIE 3aHATHS. Koan4gecTBO 4acoB
Coaepixkanue o0yueHmus.

27
1. Mexaumnka

24

23



3. DNeKTpoMHAMHUKA.

34

4. KoneOGaHus v BOJIHBIL.

18

6. DieMeHTbl KBaHTOBOM (PU3UKU.

18

BHeaynuropHas caMoCTOsTeNIbHAs paboTa

TEXHOJIOTUH U Ap.

[ToaroToBka yCTHBIX BBICTYILICHUI 1O 3aJJaHHBIM
TeMaM, 3cce, JOKIAA0B, pedepaToB, MHIUBUIYaIbHOTO 60
MPOEKTa  C  HCHOJb30BaHUEM  MH(POPMAIMOHHBIX

Bcero

181

8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOMJIEATEJIbHOCTH

CTYIAEHTOB

Conepxanne o0ydeHus

XapakTepHucTHKa OCHOBHBIX BUIOB JICATEIIEHOCTH CTYCHTOB (Ha
YpOBHE YY€OHBIX JICHCTBHIA)

Beenenue

YMeHus: I0CTaHOBKH 1eNel AesITeTbHOCTH, TUTAaHUPOBaHUs c00-
CTBEHHOM JIESATEILHOCTH JUIsl TOCTUYKEHHS TIOCTaBICHHBIX EJIeH,
MIpeIBUJICHUS] BO3MOKHBIX PE3YIbTaTOB ATUX ACHCTBUI, OpraHu3aluu
CaMOKOHTPOJISI M OLIEHKU MOJyYEHHBIX PE3YJIbTaTOB.

Pa3BuTHe cnocoOHOCTH SICHO U TOYHO M3JIaraTh CBOU MBICIIH, JIOTH-
YecKd 00OCHOBBIBATh CBOIO TOUKY 3PEHHMSI, BOCIIPUHUMATD U aHAJIH-
3UpOBaTh MHEHMsI COOECEHUKOB, IPU3HABAs MIPABO APYroro 4yeJoBeka
Ha MHOE MHEHHUE.

[IpousBeaenue n3mepeHus: GU3NYECKNX BEIUUMH U OLIEHKA IPAHUIIbI
MOTIPEIIHOCTEN U3MEPEHUH.

[IpencraBieHue rpaHuIlbl IOrPENTHOCTEN U3MEPEHUI TPU TOCTPOCHUH
rpauKoB.

YMeHue BbICKa3bIBaTh TUIOTE3bI 7151 OOBSICHEHHS Ha0II01aeMBIX
SIBJICHUM.

YMeHue npearatb MOJEIHU SIBICHH.

Yka3zaHue rpaHuil TPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. M310keHue
OCHOBHBIX MOJIOKEHUH COBPEMEHHOW HAyYHOU KapTUHBI MUDA.
[IpuBeneHne MpUMEPOB BIUSHUS OTKPHITUI B (U3UKE HA MTPOrpecc B
TEXHUKE U TEXHOJOTHH IPOU3BO/ICTBA.

Wcnonb3oBanne MuTepHeTa ans novcka nHpopmanuu

MEXAHHKA

Kunematuka

Hpe,Z[CTaBJ'IeHI/Ie MCXAaHUYCCKOI'0O ABMXKCHUS TCJIa YPABHCHUAMU 34~
BHCHUMOCTHU KOOPpAXHAT U HpOCKHHeﬁ CKOpPOCTH OT BPCMCHHU.
HpCI[CTaBJ'ICHI/IC MEXaHHUYCCKOI'O ABMXXCHHUA TCIIa Fpa(bI/IKaMI/I 3aBU-
CUMOCTH KOOpAUHAT U HpOCKL{HCﬁ CKOPOCTH OT BPpECMCHHU. OHpCI[CJ'ICHI/IC
KOOpAuHAaT l'[pOfI,Z[CHHOI‘O IMyTHU, CKOPOCTH U YCKOPCHUS TCJIa 110
l"pa(bI/IKaM 3aBUCUMOCTH KOOpAHWHAT U HpOCKI_II/Iﬁ CKOPOCTHU OT BPEMCHHU.
OnpeneneHI/Ie KOOpAUHAT HpOﬁ,HCHHOI‘O IMyTH, CKOPOCTHU U YCKOPCHU
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TeJa M0 YpaBHEHUSIM 3aBUCUMOCTHU KOOPJIMHAT U MPOEKIIUI CKOPOCTH
OT BPEMECHH.

[IpoBenenue cpaBHUTEIHLHOTO aHAIM3a PABHOMEPHOTO U paBHOTIEpe-
MEHHOI'O JBHKCHHIA.

VYkazaHue UCIOIb30BAHUS MOCTYNATEILHOTO U BPALIATEIHHOTO JIBU-
JKEHUM B TEXHHUKE.

[IpnoOperenue onbiTa pabOThl B IPYIIE C BHIIOJHEHUEM Pa3IUYHbIX
COLHAJIBHBIX POJICH.

Pa3paboTka BO3MOKHOW CUCTEMBI JCHCTBUN U KOHCTPYKIIMH JIJIst
AKCIIEPUMEHTAIBHOTO OIPECICHUS KHHEMAaTHYSCKIX BETMYHH.
[IpencraBnenre nHGOpPMAIIHK O BUIAX IBMKEHUS B BUIC TAOIHUIIBI

3aKOHBI COXpPAHEHUS B
MeXaHUKe

[IpuMeHeHne 3ak0Ha COXpaHEHUST UMITYJIBCA JUIsl BBIYMCIICHHS U3MeE-
HEHHM CKOPOCTEN TeJI IIPU UX B3aUMOJCHCTBUSAX.

N3mepenue paboThbl CUI M U3MEHEHHE KMHETUYECKOM SHEpTUu Tena.
Borunicnenue paboThl CUl M U3MEHEHNS KUHETUYECKOM SHEpruu Tena.
Brruncnenne noTeHIMaIbHOW SHEPTUH TEJl B TPABUTALIMOHHOM I1OJIE.
Onpenenenre NOTEHIUAIBLHON SHEPTUH YIIPYTo 1e(OpPMUPOBAHHOTO
TeJa Mo U3BECTHOM JeopMaIuM U KECTKOCTH Tea.

[IpumeHeHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKOW SHEPTUHU MPHU pac-
YyeTax pe3yibTaTOB B3aUMOJICHCTBHM TEJl TPAaBUTAIMOHHBIMY CHJIAMH U
CUJIaMU YIIPYTOCTH.

VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKHU.

VYkazanue yueOHbIX TUCHUIUIMH, IPU U3YY€HUH KOTOPBIX UCIOJIB3Y-
FOTCSI 3aKOHBI COXPAHEHUS

OCHOBBI MOJIEKYJISIPHOW ®U3UKU

OCHOBBI MOJIEKYJISIPHOM
KUHETUYECKON TEOPHH.
Wneannubiii ras

BrImonHEeHNE 3KCIIEPUMEHTOB, CITYXKAIIUX 1 000CHOBaHUS
MOJIEKYIIIpHO-KuHEeTHYecKoi Teopuu (MKT).

Pemrenune 3a1a4 ¢ mpuMeHEHHEM OCHOBHOTO YPaBHEHHS MOJICKYJISIPHO -
KUHETUYECKON TEOPUU Ta30B.

OmnpenesneHne apaMeTpoB BEIECTBA B ra3000pa3HOM COCTOSIHMU Ha
OCHOBAHWHU YPAaBHEHUS COCTOSIHUS HJICATLHOTO T'a3a.

OmnpeneseHne TapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHHU U
MPOMCXOIAIINX MPOIeccoB 1o rpadukam 3aBucumoctd p (T),
V(T),P(V).

OxcnepumenTanbHoe uccienopanue 3apucumocta p (T), V (T), p (V).
[IpencraBnenue B Buje rpadMKoOB U30XOPHOTO, H300aPHOTO U
U30TEPMHUYECKOTO TIPOIIECCOB.

Brrunciienue cpeiHeit KHHETUYECKOM SHEPTHU TEIIOBOTO JIBUKCHUS
MOJIEKYJT [10 M3BECTHOM TeMIIepaType BEIIeCTBa.

OCHOBEI
TEPMOIMHAMUKHU

N3mepenue xonnyecTBa TEIUIOTHI B Ipolieccax Teruionepenaun. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOTO JJIsi OCYILIECTBICHUS 3aJaHHOTO
mpoliecca ¢ Teruionepenaveid. Pacuer naMeHeHus BHyTpEeHHEH SHEPTUH
Ten, paboThl U EPEJAHHOTO KOJIMYECTBA TEMJIOTHI C UCIOJIB30BaHUEM
MEPBOTrO 3aKOHA TEPMOJMHAMUKH.

Pacuet paboThI, COBEPIICHHOM Ta30M, 10 rpaduky 3asucumocts P (V).
Brruncnenue paboThl raza, COBEpIICHHON MPU U3MEHEHUH COCTOSTHUS
1o 3aMKHyTOMYy 1ukiny. Berancnenune KI1J[ mpu coBepiienuu razom
paboTHI B MpolieccaXx U3MEHEHUS COCTOSHUS TI0 3aMKHYTOMY ITHKITY.
OObscHEeHNEe TPUHIIMIIOB ICHCTBUS TETUIOBBIX MaIluH. JleMoHcTpanus
poyii GUBHUKH B CO3JAaHUH M COBEPILICHCTBOBAHUH TEIIJIOBBIX
JIBUTaTEJIECH.

25




CaoiicTBa napos,
YKUJIKOCTEMN, TBEPBIX
T

W3mepenue BiIaKHOCTH BO3TyXa.

Pacuer kosmMuecTBa TEIUIOTHI, HEOOXOJUMOIO JUISI OCYILECTBICHUS
rpolecca Iepexoja BEIIECTBA U3 OJHOIO arperaTHOro COCTOSIHUS B
Ipyroe.

DKCHEPUMEHTAIBHOE MCCIIEIOBAHNE TEIUIOBBIX CBOMCTB BEILIECTBA.
[IpuBenenre mTPUMEPOB KANWJUIAPHBIX SIBIIGHUM B OBITY, MPHUPOJE,
TEXHUKE.

HccnenoBanne MEXaHMYECKUX CBOMCTB TBEPABIX Teil. [IpumeHnenne
(U3HYECKUX MOHATUH ¥ 3aKOHOB B y4eOHOM MaTepuaie nmpodeccro-
HAJIBHOTO XapakTepa

OJIEKTPOIMHAMUKA

DneKTpocTaTuKa

Breraucnenue cun B3aI/IMO}1€I\/’ICTBI/I$I TOYCYHEBIX SJICKTPUYCCKUX 3apsaa0B.
BrrunciieHne Hanps>KEHHOCTH AIEKTPUYECKOTO MOt OJHOTO U He-
CKOJIBKHMX TOYCYHBIX DJICKTPHYCCKHUX 3apsAd0B.

Bremaucnenne MOoTCHIMAaJIAa SJICKTPUUCCKOTO IMOJISI OAHOTO U HECKOJIbKUX
TOYEYHBIX JIEKTPUYECKUX 3apsiaoB. 3mMepeHne pa3HOCTH 10~
TCHIIUAJIOB.

H3Mepenne sHEPTUM IIEKTPUUYECKOTO TOJIS 3aPSIKEHHOTO KOHIEHCa-
TOpA.

Bremancnenne OHEPTHH SJICKTPUICCKOTO IMOJIA 3apsAKEHHOTO KOHACH-
caTopa.

Pa3zpaboTka miaHa 1 BO3MOXHOM CXEMBI JCHCTBUI IKCIIEPUMEH-
TaJbHOTO ONPEEIEHUS NIEKTPOEMKOCTH KOHJIEHCATOPa U INAJIEK-
TPUYECKON POHUIIAEMOCTH BELIECTBA.

[IpoBeneHne cpaBHUTENBHOIO aHAIN3a TPABUTALIMOHHOIO U AJIEK-
TPOCTATUYECKOTO MOJIEH

TTocTOSAHHEIN TOK

H3Mepenne MOITHOCTH AeKTpuyeckoro Toka. Mamepenne IJ1C u
BHYTPEHHETO CONPOTHUBJICHUS UCTOYHUKA TOKA.

BrinonHeHnue pacyeToB CUIIBI TOKA U HANPSXKEHUH HA ydacTKax
anekTpudeckux ueneil. O0bsiCHEHNE Ha TPUMEPE dIEKTPUUECKON e
¢ nByms uctounukamu Toka (9/1C), B kakoM ciydyae HCTOYHHK
ANIEKTPUYECKOM SHEPTrUuu paboTaeT B peKUME reHepaTopa, a B KAKOM —
B pEKHUME NOTPeOUTENs.

Omnpenenenre TeMnepaTypbl HUTH HakaiduBaHus. M3mepenue aiek-
TPUUECKOTO 3apsia AMEKTPOHA.

CHsTHE BOJIBTAMIIEPHON XapAKTEPUCTUKH AUOJIA.

[IpoBenenue CpaBHUTEIHHOTO aHAIM3A MOTYIPOBOJIHUKOBBIX THOI0B U
TPHOJIOB.

Ucnonb3oBanue NuTepHeTa A noucka UHGOpPMAILIUK O MEPCIEKTUBAX
pPa3BUTHUSA MOTYITPOBOTHUKOBOM TEXHUKH.

YcraHoBKa NPUUMHHO-CIIEACTBEHHBIX CBSA3EH

MarsuTHbIE SIBJICHUS

W3mepenne MHAYKIIMM MarHUTHOTO 1oJi. Berancnenue cui, nei-
CTBYIOILIMX HA TPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.

Brrunicnenue cuil, IeHCTBYIOIIMX HA dJIEKTPUYECKUN 3apsii, JBUXKY-
IIUHACS B MArHUTHOM TIOJI€.

HccnenoBanue SBJICHUN IEKTPOMarHUTHOW MHAYKIIMH, CAMOUH-
TYKLUH.

Brruncnenue 3HEpruu MarHuTHOTO MOJIS.

OObsicHEeHHE MPUHIMIIA ASHCTBUS JIEKTPOIBUTATENS.

OObsicHEeHHE MPUHIMIIA ASHCTBUS FeHepaTopa MEKTPUIECKOTO TOKA U
AJIEKTPOU3ZMEPUTENBHBIX MPUOOPOB. OObICHEHHE TPUHIUIIA e CTBUS
Macc-cekTporpada, yckopuresei 3apshkeHHbIX yacTull. OObsicHeHue
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POJIM MarHUTHOTO TOJIs1 3€MJIM B )KU3HU PACTEHUH, )KUBOTHBIX,
YeJI0BEKa.

[IpuBeneHne npuMepoB IMPAKTUYECKOTO IPUMEHEHUS U3YYCHHBIX
SIBJICHUH, 3aKOHOB, IPUOOPOB, YCTPONCTB.

[IpoBeneHue CpaBHUTENBHOIO aHAJIM3a CBOMCTB MIEKTPOCTATUYECKOTO,
MAarHUTHOTO ¥ BUXPEBOTO 3JIEKTPUYECKUX TOJIEH.

OOmpsicHeHHE Ha TPUMEPE MarHUTHBIX SIBJICHUH, TOUeMy (U3UKY MOYKHO
paccMaTpuBaTh KaK METAIMCLHUILIMHY

KOJIEBAHUA 1 BOJIHBI

Mexannueckue
KOJIEOaHU

WccnenoBanue 3aBUCMMOCTH IIEpUOa KoJeOaHUN MaTeEMaTUYECKOTO
MadTHHKA OT €ro JJINHbI, MACCbl U aMIIJIUTYAbI KoJe0aHuii.
HccnenoBanume 3aBUCUMOCTH TIepUoIa KoyieOaHuii Tpy3a Ha MPY>KHUHE OT
€ro Macchl ¥ JKECTKOCTH MPYXUHBL. Bbruncnenue nepuoia koneOaHui
MATEMAaTUYCCKOI'0O MasTHHUKA I10 U3BCCTHOMY 3HAUYCHUIO €TI0 JJIMHBI.
Boruncnenue nepuosia kosebaHuii rpy3a Ha Npy>KUHE N0 U3BECTHBIM
SHAYCHHAM €TI0 MACChI M JKCCTKOCTHU NPYIKHUHBI

Ynpyrue BoJHbI

W3mepenue AnuHBI 3BYKOBOM BOJIHBI 10 pe3yabTaTaM HaOII0AeHUM
UHTEpPEPEeHIIUN 3BYKOBBIX BOJIH.

Habmonenue u o0bsicHeHne sBJIeHUI HHTephEpeHU U TudpaKiuu
MEXaHUYECKUX BOJIH.

[IpencraBnenue obnacteil mpuMeHEHHs yIbTpa3ByKa U NEPCIEKTHBBI
€ro UCIOJB30BaHUs B PA3IMYHBIX 00JIACTAX HAYKH, TEXHUKH, B
MEIUIIMHE.

W3noxeHue CyTu SKOJIOTMYECKUX MPOOIIEM, CBSI3aHHBIX C BO3/IEHCTBHEM
3BYKOBBIX BOJIH HA OPraHU3M 4eJIOBEKa

DJIEKTPOMAarHuTHbHIE
KojeOaHus

Habnonenue ocunuiorpaMM rapMOHUYECKUX KOJieOaHUM CHIIbI TOKA B
LeMnu.

H3Mepenne aneKTpoeMKOCTH KOHIeHcaTopa. M3MepeHne nHIyKTHB-
HOCTb KaTYILIKH.

HccnenoBanue siBjIeHUS IEKTPUUECKOTO pe30HaHCa B MOCIeI0Ba-
TEJILHOU LIENH.

[IpoBenenue ananoruu Mexay GpU3N4ecCKUMH BEIMUMHAMHU, XapakK-
TEPU3YIOLIIMMU MEXaHUYECKYIO U 3JICKTPOMAarHUTHYIO KoJie0aTeNbHbIe
CUCTEMBI.

Pacuer 3HaueHuit CUIIbI TOKA U HANPSHKEHUS HA SJIEMEHTaX LeMnu
NEPEMEHHOTO TOKa.

HccnenoBanue npuniumna aeicteus tpanchopmaropa. MccnenoBanue
MPUHIINIA ASWCTBUS FeHepaTopa IepeMeHHOro Toka. Vcmnonbp3oBaHue
WNurepuera s norcka MHPOPMAIMKI O COBPEMEHHBIX criocobax
nepeadn AEKTPOIHEPTUH

3J'IeKTpOMaFHI/ITHbI€
BOJIHBI

OcyiecTBiieHHe paguoneperayu u paauomnpuema. Mceienopanue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMJILHOTO TesedoHa.
Pa3BuTHE IEGHHOCTHOTO OTHOIICHHUS K U3y4aeMbIM Ha YpOKax (pU3UKH
00BEKTaM U OCBaMBaeMBIM BHAAM JeITeALHOCTH. OObICHEHHE
MIPUHLMIIMAJIBHOTO PA3INYMs IPUPOIBI YIPYTUX U AIEKTPOMATHUTHBIX
BOJIH. V3710)K€HHE CYTH SKOJIOTHYECKHUX MPOOJIeM, CBI3aHHBIX C
ANEKTPOMArHUTHBIMH KOJICOAHUSMHU U BOJIHAMHU.

OOBbsicHEeHUE POJH IEKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIIe-
JoBaHugIX Becenennoit

OIITHUKA

IIpupona ceera

HpI/IMeHeHI/Ie Ha INPAKTUKEC 3aKOHOB OTPAKCHHUA U TPCIIOMIICHUA CBECTA
IIpr pCIICHUHU 3a/1a4.
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OrnpezenieHne CeKTPaNbHBIX TPAHUIL YYBCTBUTEIILHOCTH YeJIOBEUe-
CKOroO riasa.

YMeHue CTpouTh U300paKEHUS PEMETOB, JaBACMbIE JIMH3AMH.
Pacuer paccTostHust OT TUH3BI 0 U300paKEHUS MPeMETa.

Pacuer onTuuecKoii CHIbI IUH3EI.

N3mepenue GOKyCHOTO PacCTOSIHHS JIMH3bL

HcnpiTanue Moienell MUKPOCKOIIA M TEJIECKOTIA

BosHOBEIE cBOMCTBA
cBeTa

Habnronenue siBnenust nHTEp)EpeHINHU SIEKTPOMArHUTHBIX BOJIH.
Habnronenue siBinenust 1upakuuy JIeKTPOMArHUTHBIX BOJTH.
Habitoienue siBneHus nossipu3alyy JEKTPOMarHuTHBIX BOJIH.
W3mepenue anuHbl CBETOBOM BOJIHBI 110 pe3yJIbTaTaM HaOII0ACHUS
siBieHUs1 uHTEpepeniu. Habmonenue sBienns nudpakiuu cBera.
Habmtonenue siBiaeHus nosisipusanuu 1 aucnepcuu ceera. [louck
pa3Iuuui U CXOACTBA MEXAY NU(PAKIUOHHBIM U TUCIIEPCUOHHBIM
CHEKTPaMH.

[IpuBeneHne mpruMepoB NOSBIEHUS B IPUPOJIE U UCIIOJIb30BAHUS B
TEXHUKE SBJIIEHUN UHTephepeHINH, TUPPAaKIINU, TOJIIPU3ALUU U
mucnepcuu ceeta. [lepedncienre MeTo10B MO3HAHUS, KOTOPBIE UC-
10JIb30BaHbI IPU U3YYEHUH YKa3aHHbBIX SIBJICHUN

SJIEMEHTBI KBAHTOBOU ®U3UKU

KBanroBag omntuka

Habmonenne ¢otoamekrpudeckoro 3ddekxra. OObICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX MPEACTABICHUI.

Pacuer MakcuManbHOM KHHETUYECKON SHEPTUHU IIEKTPOHOB IIPU
(dhoTornekrpuueckoM 3dexre.

Omnpenenenre pabOTHl BBIXOJA AJIEKTPOHA MO TpadUKy 3aBHCHUMOCTH
MaKCUMAaJIbHOM KHHETHYECKOW HEpPTUU (OTOIEKTPOHOB OT YACTOTHI
cBeta. M3mepenue paboThl BBIX0/1a JIEKTPOHA.

[lepeuncnenne npuOOPOB YCTAHOBKH, B KOTOPHIX MpHUMEHsieTcs 0e3-
HHEPIUOHHOCTH (hoTorhPekTa.

OO0bscHEeHnEe KOPITYCKYJISPHO-BOJIHOBOTO Ayalli3Ma CBOWCTB (DOTOHOB.
OObscHeHne POl KBAHTOBOM ONTHUKH B PA3BUTUU COBPEMEHHOM (pu-
3UKHU

dusuka atoma

Habmronenue mTMHEHYaThIX CIIEKTPOB.

Pacuer 4acTOTHI ¥ JTMHBI BOJIHBI UCITYCKAEMOTO CBETA MPHU MIEPEXO0IC
aToOMa BOJIOPOJia M3 OJHOTO CTAllHOHAPHOTO COCTOSIHUS B APYTO€.
OOBsICHEHNE TTPOUCXOKICHHS JIMHEHYATOTO CIIEKTpa aTOMa BOJA0POIa U
pa3Iuyus JTMHEHYATHIX CIICKTPOB Pa3IMUHbIX ra3oB. MccnenoBanue
JUHEHYATOro CIEKTpa.

HccnenoBanye npHHIUIIA PAOOTHI IFOMUHECIICHTHOM JIAMITHI.
Hab6nronenue n oObsCHeHNE PUHIIKIIA JIeHCTBH Jazepa. [IpuBenenue
IIPUMEPOB MCIOJIb30BAHUS Ja3epa B COBPEMEHHOM HayKe U TEXHHUKE.
Ucnonb3oBanne MHTepHeTa A5 IoMcKa WH(OPMAIIUU O TIEPCTIEKTHBAX
IIPUMEHEHHUs Jla3epa

®du3nka aTOMHOTO AApa

Habmonenue TpekoB anbda-uacTull B kamepe Bunbcona.
PeructpupoBanue siepHbIX U3IIyYEHUH ¢ IOMOILIBIO cueTurka ['elirepa.
Pacuer sHEprUM CBSI3U aTOMHBIX SJIED.

Ornpenenenue 3apsiia ¥ MACCOBOTO YUCIIA ATOMHOTO $Ipa, BO3HU-
KaloLLEro B pe3yJbTare paJlMOAKTUBHOIO paclajia.

Brruncnenue sHeprun, 0cBOOOKIArOMIEHCS TPH PaIiOaKTHBHOM
pacmazne.

Onpenenenue NpoyKTOB SAECPHON peaKivu.

Brruncnenue sHeprun, 0CBOOOKIAIOMICHCS TTPH SIIEPHBIX PEaKIUIX.
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[loHumaHue NpenuMyIIecTB U HEJOCTATKOB UCIIOIb30BaHUS aTOMHOM
SHEPruu U MOHU3UPYIOUINX U3JyYEHUHN B IPOMBILIUIEHHOCTH, MEH -
LIUHE.

W3noxkeHne CyTH SKOJOTHYECKHX IMPOOJeM, CBS3aHHBIX C OHOJIOTH-
YECKUM JICHCTBUEM PAJIUOAKTUBHBIX U3JIy4EHUN.

[IpoBenenue KraccupUKAMU HIEMEHTAPHBIX YaCTHIL IO UX (HU3H-
YECKUM XapaKTepucTUKaM (Macce, 3aps1y, BpEMEHU KU3HU, CIIUHY U

T.J1.).
OBOJIIOLMA BCEJIEHHOU
Ctpoenue u pa3BuTHE HaGnronenue 3a 3Be31amu, JIyHo# 1 naHeTaMu B TEJIECKOTI.
Bcenennon HaOmronenne coOMHEUHBIX IATEH C IIOMOIIBIO0 TEIECKOIIA ¥ COJTHEYHOT'O
JKpaHa.

Ucnonw3oBanne MHTEpHETA U1 IOMCKA N300payKEHUH KOCMHUUECKUX
00beKkTOB M HHpopManuu 00 ux ocodeHHocTsAxXx OOCyXIeHNEe
BO3MOYKHBIX CII€HapHeB 3BotONNK Beenennoil. Mcrons3oBanue
WNHuTepHera 11 nmorcka coBpeMeHHON HH(POpMaIuU O pa3BUTUI
Bceenennoii. Onenka nHbOpMaIK C TTO3UINH €€ CBOKCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTH, MTOJTHOTHI, AKTyaJIbHOCTH U T. II.

Opoutrorus 3Be3/. ['uno- | Beraucnenne sHeprun, 0CBOOOKIAIOMIEHCS TTPH TEPMOSIEPHBIX pe-
Te3a IPOUCXOKICHUSI AKIIHSIX.

CoJIHEUHOW CHUCTEMBI dopMynHpoBKa TPOOIEM TEPMOSIEPHON SHEPTETHKHU.

OObsicHEeHNE BIUSHHS COJTHEYHOU aKTUBHOCTH Ha 3emutro. [lonumanue
POJI KOCMUYECKUX UCCIENOBAHUMN, UX HAYYHOTO M 3KOHOMHYECKOTO
3HAYCHMS.

OO0cyxIeHne COBPEMEHHBIX TUTIOTE3 O MPOUCX0xaeHHN COMHEUHON
CUCTEMBI

9.  YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE

Kopriyc 8, murep A, xabmrer Ne 308 acrpoHOMUM 1Ji1 TPOBEACHUS
MPaKTHYECKUX M JICKIIMOHHBIX, J1TA00PaTOPHBIX 3aHATUN, TPYIIOBBIX U
WHIWBUYaJbHBIX KOHCYJbTAIlUM, TEKYIIEro KOHTPOJd W  IPOMEKYTOUHOMN
aTTeCTalluu:

32 nmocaIo4YHBIX MecTa; S= 61M2

KOMIUIEKT yueOHON MeOenu;

KOMIUIEKT y4eOHO-HATJISIAHBIX TOCOOMH 1 MPE3CHTAIMOHHBIX MaTEePHAIOB

KommeroTep ¢.6. <Socket775> Asus monut. 19 ACER
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[Tpoexrop NEC V260X DLP | 1024x768 |1 2600 ANSI | 2000: 1 HDMI+ LAN
|31db|2.5kg | 3D Ready

WutepaktuBHas mocka Hitachi

Koprycl0, murep E, naGoparopuss uHGOPMAIMOHHBIX TEXHOJOTHH B
npodeccuonanpHoi aearenbHocTH No 304, mis mpoBeaeHUS] CaMOCTOATEIHLHON pabOThI
(KOMITBIOTEPHBIN KJ1acc):

30 mocago4yHbIX MecT, S= 70 M2

Hoyt0yk Acer Aspire E5-771 Gi Core 13 400SU 1700Mh j17.3 HD+j6Cb

Kommerotep B cbope: mpomeccop Intel S1150 Celeron G1840;monutop 18.5
ViewSonic

Okpan Ha TpeHore MW200*200

Ckanep MUSTEK

miaHmeTHsid Buneonpoektop NEC NP40 DLP

kopnyclO, murep E Kabuner Ne302 wunHbopmMaTUKM I MPOBEICHHUS
CaMOCTOSITENIbHON PabOThl (KOMITbIOTEPHBIN KJI1ACC):

20 mocago4uHbIX MeCT; S= 67,4 M2

KOMILJIEKT yueOHO# Meben;

KOMIUIEKT y4€OHO-HaIJIAIHbIX TOCOOUI U PE3EHTAIMOHHBIX MaTEPUAJIOB;

KoMmbproTepbl B KOMIUIEKTE:

Kommnbrotep ¢.6. AMD Athlon monut. ACER AL1916WDs-6 mt

I[I5BM Forum Sempron-3.0 Monutop Samsung 794 MB 26089 -6 wir;

IIK IC 2.53D, monwutop Philips107T60-31uT;

kopryclO , nurep E, maGopatopus Ne 308 mHpOpMaLMOHHBIX TEXHOJIOTUM, AJIs
MPOBEACHUS CAMOCTOSATEIbHBIX pabOT (KOMIBIOTEPHBIN Ki1acc):

28 mocagouHbIX MecT, S= 44,7 M2

KOMILJIEKT yueOHOM MeOenu;

KOMIUIEKT y4e€OHO-HaIJIAIHbIX TOCOOUM

JIByxX1miaTOpMEHHBI  KOMIBIOTEp MpernojaBaTelis ¢ MOHHUTOPOM  Acer

AL1916NB -10 mrr.
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10. PEKOMEHAYEMAS JIMTEPATYPA

OcCHOBHBIC HCTOYHHUKH:

1. ®usmka. 11 kmacc: yueOd, nns  oOmeoOpa3oBaT. OpraHu3aluii ¢
MWL HA AJIEKTPOH, HocuTene: 0a30Bbli ypoBeHb/ Mskumes I'.4., byxosues b.b.,
Yapyrun B.M. 23-e uza. - M.: 2014. - 400c..

2.Yuebnuk 1o ¢puzuke 10 kmacc. @Pusmka. 10  kmacc:  yueb, ans
o01reo0pa3zoBat. opraHu3aluii ¢ MPUIL. Ha JIEKTPOH, HOCUTENEe: 0a30BbIN YPOBEHB/

3.I'.S1. Mskume,b.b. byxosues,H. H. Corckuii; i (o) pen. H. A.
[MapdpenTtreBoit. — M. : IlpocBemienue, 2014. — 416 c.

4. PoimkeBny A.Il. ®@usuka. 3amaunuk. 10-11 xi./PeimxeBuu A.Il.-MockBa:
Hpoda, 2015.- 189 c.- ISBN 978-5-358-15963-1 JImutpuea B.®. duszuka s
npodeccuii M CHEUUATBHOCTEM  TEXHUYECKOro  mnpoduid:  y4eOHMK s

o0pazoBaTeIbHBIX YUpEKIACHUH cpel. mpod. oopa3zoBanus. — M., 2014.

JlonoiHNTEIbHbIE HCTOYHUKMN:

1. JmutpueBa B. ®. @usuka pna mpodeccuidi W CHeHATBHOCTEH
TexHuueckoro mnpodumis. COopHUK 3amay: ydel. mocobue st 00pa3oBaTeNbHBIX
yapexaeHu cpe. nmpod. oopazoBanus. — M., 2014.

2. [murpuea B.®., Bacunpe JL.LW. ®usuka ana mnpodeccuii u
CHEIUATBHOCTEN TeXHUYECKOTO npoduist. KoHTpoabHBIE MaTepuansl: yued. mocoous
Uil yupexxaenui cpen. mpod. obpazoanus / B.dD.JImurpuesa, JI.1.BacunseB. —
M., 2014.

3. JmwurpueBa B. @®. ®Dusmka 11 mpodeccuii ¥ CreNUATBLHOCTEH
Texauueckoro mpodmia. JlabopaTopHBI MpaKTHKyM: y4de0. mocoOust is
yapexaeHuii cpea. mpod. obpazosanus / B. ®. Jimutpuena, A.B. Kopxyes, O. B.
Myprasuna. — M., 2015.
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4. JlmutpueBa B.®. ®uzuka aisa npopeccuii U cnenuagabHOCTEN TEXHUYECKOTO
npouIIsA: SNEKTPOHHBIA y4e0.-METO/1, KOMIUIEKC AJI1 00pa30BaTEeNbHBIX YUPEKIACHUN
cpen. npod. oopazoBanus. — M., 2014.

5. Amurpuena B.®D. dusuka nis npodeccuit U crenuagbHOCTEH TEXHUUECKOTO
npoduiig:  ANEKTPOHHOE  y4yeOHOe u3JaHue (MHTEPaKTUBHOE  3JIEKTPOHHOE
MIPUJIOKEHKE) JUIsl 00pa30BaTENIbHBIX YUPEXKACHUN cpell. mpod. obpa3oBanus. — M.,
2014.

6. Tpopumosa T. W., dupcoB A. B. Dusuka 18 npodeccuii u
CHEIUANIbHOCTEH TEXHMYECKOIO0 M €CTeCTBEHHO-HayyHoro mnpoduieit: COOpHUK
3agad. — M., 2013.

7. Tpodumona T.U., @upcoB A. B. ®usuka 11 npodeccuii U crienmaibHOCTEN

TEXHUYECKOT'0 M €CTECTBEHHO-Hay4HOT0 npodwiieit: Pemenus 3agau. — M., 2015.
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