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PaGouas mporpamma ydeOHOW muctumuinHel «®Du3mka» paszpabotaHa B
COOTBETCTBHH C TpeOOBaHUSIMU denepanbHOTO rOCyJapCTBEHHOTO
oOpazoBarensHOro cranjaapta (nainee — ®I'OC) cpennero obmiero oopazoBaHus,
yTBEpKJIEHHOTO prkazoM MunobOpaszoBanusi Poccun ot 17.05.2012r. Ne 413,

pPEKOMEHIAIMSAMUA 10 OpTraHM3allid  MOJYYEHHS CpEeAHero oOIero
oOpa3oBaHus B TIpejeliax OCBOEHUS O0Opa30BATENbHBIX MPOTPAMM CPEIHETO
npodeccroHaIbHOrO0 00pa3oBaHKMs Ha 0a3e OCHOBHOTO 0OIIEero oOpa30oBaHUS C
ydeToM TpeOoBaHMM  ¢enepanbHbIX TIOCYIapCTBEHHBIX  00pa30BaTENIbHBIX
CTaHJAPTOB M TMOJy4aeMOH CHEIHUAJIbHOCTA WIH MNPOPECCUU  CPEIHEro
npodeccruoHaibHOr0 00pazoBaHusi (muchMo [lemapTamMeHTa TOCYIapCTBEHHOMN
NOJIUTUKH B cpepe moArotoBku padbounx kaapos u 10 MunobOpuayku Poccuu ot
17.03.2015 Ne 06-259),

OpUMEpPHON  mporpamMMbl  y4eOHOW  muCHUIUIMHBL  «Duszmkay s
npoecCHOHaNbHBIX ~ 00pa30BaTENbHBIX  OpPTaHM3alui,  PEKOMEHJIOBAHHOU
@enepalbHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM yupeXxAcHHEM «DenepanbHbli
WHCTHTYT pa3BUTHS oOpa3oBanus» (mamee — DPIAY «DHPO») B kadecTBe
MPUMEPHON MpPOrpaMMbl  JJIsl  peaiu3allii  OCHOBHOW  MpodeccHoHaIbHON
obpazoBatenbHOi mporpamMMbl CIIO Ha 6a3e oCHOBHOrO 0O0IIEro 0Opa30BaHHS C
MOJIy4YeHUEeM cpeliHero odiiero oOpazoBanus, npoTokos Ne 3 ot 21 urons 2015r.,

peructpauroHHbI HOMeEp pereH3nu Ne 371 ot 23 uronsa 2015 r. ®I'AY «OHUPO».
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1. MACIOPT IPOT'PAMMBI YYEBHON JUCIIUILJIUHBI
OVY/. 11 ®PU3UKA
1.1. Ob61acTh NpUMeHEeHUsI NPOrpaMMbl Y4eOHOM AUCHUTITTHHBI
Pabouas nmporpamMmma yueOHON AUCHUIIIUHBI «DU3HUKa» SBISETCS YaCThIO
00111e00pa30BaTeIbHOr0 YUeOHOI0 IHMKJIa MPOrpaMMBbl MOATOTOBKH CIICIIMAIUCTOB
cpenHero 3BeHa 1o crnenuanbHocTsIM CIIO  TexHuyeckoro npoduis

npo¢eCcCUOHaTBLHOT0 00pa30BaHMUs.

1.2. Mecto y4yeOHoi qucuuninabl B cTpykrype IIIICC3

YyeOnas nucuuiuinHa «Du3uka» SBISIETCS TUCIUILTAHON
00111e00pa30BaTEILHOT0 YU€OHOTO IIUKJIA B COOTBETCTBUU C TEXHUYECKUM
npoduiem nmpodeccuoHaIbHOT0 00pa30BaHUS.

VYyeOHas TUCHHUIUIMHA OTHOCUTCS K npeaMeTHoi oonactu @I'OC cpennero
obmrero odpazoBanus «EcTecTBeHHBIC HAYKHY.

VYpoBeHnb ocBoeHust yueOHON AuCIUIUIMHBI B cooTBeTCTBUHM ¢ DI'OC cpennero
ob1rero oOpazoBaHusi MPOGUIBLHBIH.

Peanuzanus conepkanus y4eOHON JUCIUTUIMHBI MTPEANoaraet
cOOJII0/IeHNE TPUHIIUIIA CTPOTOM TPEEMCTBEHHOCTH 110 OTHOIIEHUIO K
colepkaHuio Kypca «®DU3MKW» HAa CTYNIEHW OCHOBHOT'O 0011IeT0 00pa3oBaHusl.

B 10 xe Bpems yueOHas nucuuiinHa «@uznka» s npodeccruoHaIbHbIX
o0Opa3oBaTeIbHBIX OpraHU3alnii 00J1a1aeT CaMOCTOATEILHOCTHIO U IIETHHOCTHIO.

PaGouas nporpamma yueOHOM nucuUIIuHbl «DU3nKa» HUMEET
MEXIPEIMETHYIO CBSI3b ¢ 00111€00pa30BaTeIbHBIMU YI€OHBIMU JUCIIUILTMHAMHA
«Marematuka: anredpa v Hadajga MaTeMaTHYECKOTO aHalln3a, TEOMETPUSY,
«Xumusy, «buonorusy, «Ucropus»', «Muadopmarruka" u npodeccuoHamTbHBIMU
TUCITUTUTMHAME «DJIEKTPOTEXHHUKA U DIICKTPOHUKAY.

N3ydenne yueOHON AUCUUIIIMHBI «DU3MKa» 3aBEpIIACTCS MPOMEKYTOUHOU
arrecranmeit B dopme ougpgpepenuyuposannozo 3auema B pamMKax OCBOCHHS
[ITICC3 na 6a3e 0CHOBHOTO 00I1IETO 00pa30BaHUS.

1.3. Iliianupyemble pe3yabTaThl OCBOEHHS Y4eOHOI TMCIMILINHBI



OcBoeHue coaepxkaHusi yueOHOUW aucuuiuinHbl «Du3nka» obecrneunBacT

AOCTUIKCHUC CTYACHTAMU CICAYIOIHX PE3YyJabTaTOB:

JIMYHOCTHBbIE Pe3yJbTAThI:
- YyBCTBO I'OPJIOCTU U YBAXXCHUS K UCTOPUHU U JIOCTHKECHUSIM
OTE€YEeCTBEHHOMN (pU3NUECKON HayKH; PU3NUECKU I'PAMOTHOE TTOBEACHUE
B Npo(deCcCUOHAIbHOM AESITEILHOCTH U OBITY MIPU OOpAIIIEHUHU C
npubopamMu U yCTPOUCTBAMU;
- TOTOBHOCTH K MPOJODKECHUIO OOpa30BaHUS U MOBBIIICHUS
KBaJiu(pukauu B n30paHHo nmpodeCcCuoHaILHOU AESITEIBHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM (PUZUUECKUX KOMIIETCHIIUU B 3TOM;
- YMEHHE UCIIOJIb30BaTh JOCTHXKSHUS COBPEMEHHOM (DU3NUIESCKON
HAaYKU U PU3UIECKUX TEXHOJOTHUU 151 MOBBINICHUSI COOCTBEHHOTO
UHTEJJICKTYaJIbHOT'O PA3BUTHS B BBIOpaHHOU NpodecCuoHaIbHOMU
NesITeTbHOCTH;
- YMEHHE CaMOCTOSITEJILHO TOOBIBATh HOBBIE JIJIs ce0sl pu3nueckue
3HAHUS, UCTIOJIB3YSI AJIsl 3TOTO JOCTYNHbIE UICTOYHUKH HWH(GOpPMAaIINH;
- YMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIE B3AUMOOTHOIIICHUS B
KOMaH/€ MO PEUICHUIO OOIMX 3a1ay;
- YMEHHE yIpaBJISITh CBOCH MO3HABATEJILHON €SI TEIbHOCTHIO,
IMIPOBOJINTH CAMOOILICHKY YPOBHSI COOCTBEHHOT'O HHTEIIJIEKTYaJIbHOTO
pa3BUTHS;

MeTalpeaIMeTHbIC Pe3yJbTaThI.

- HMCIIOJB30BaHUE Pa3JINUHBIX BUJIOB MO3HABATEIbHOU AESITEIbHOCTHU
JJISI penieHust Pu3ndecKux 3ajad, IPUMEHEHNEe OCHOBHBIX METOHOB
no3HaHusl (HAOMIOAEHUS, ONIMCAHUS, U3MEPEHUS, DKCIICPUMEHTA)
JIJISI U3Yy4YE€HUS Pa3JIMYHBIX CTOPOH OKPYKaAIOIIEe AeNMCTBUTEIbHOCTH;
- HCIOJIb30BAaHMUE OCHOBHBIX UHTEIJIEKTYaJIbHBIX ONEpaIUii:
MOCTAHOBKHU 3a7a4uH, POpMyJIMPOBAHUS T'MNOTE3, aHAIU3a U CUHTE34,
CpaBHEHUsI, O00OIIEHUs, CUCTEMATU3aIlUH, BBISIBJICHUS] IPUYUHHO-

CJIEJCTBCHHBIX CBSI3€M, ITOMCKA aHAJIOrOB, (GOPMYJIUPOBAHUS BHIBOJIOB



JUI. U3YUYEHUS PA3JIMYHBIX CTOPOH (PU3UUECKUX OOBEKTOB, SIBICHUIN U
IIPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B
npodeccuoHaibHOU cdepe;

- YMEHHE I'€HepUupOBaTh UJEH U ONpPEJCIsITh CPEACTBA,
HEOOXOaUMBbIE JII UX pealu3aluu;

- YMEHHE MCHO0Jb30BaTh Pa3jIUUHbl€ UCTOUHUKH I HOJTYUYECHUS
puzugeckoit nunpopmalvu, OIIEHUBATh €€ JOCTOBEPHOCTh;

- YMEHHE aHAJIM3UPOBATh U NPEJICTABIISITh HH(POPMAIIUIO B
pa3IUYHBIX BUAAX;

- yMeHHUE IMyOJIUYHO NPEACTABIISATh PE3yJIbTaThl COOCTBEHHOIO
HCCJIEAOBaHUsI, BECTU JIMCKYCCHUH, JIOCTYITHO U TAPMOHHUYHO coueTas
coziepkaHue u GOopMbI peJicTaBisieMo HHGOpPMAIINH;

IpeaIMETHBIC Pe3yJIbTaThI.

- c¢OpPMHUPOBAHHOCTh NPEACTABICHUIN O POJIM U MecTe (PU3UKU B
COBPEMEHHOU Hay4YHOU KapTUHE MHUpa; MTOHUMaHue PU3NIeCcKOi
CYILIHOCTHU HabJto/1aeMbIX BOo BecesieHHOM siBJIeHU, posin PU3UKU B
dbopmupoBanuu Kpyroszopa u GyHKIIHOHAJILHOW I'PaMOTHOCTH YeJIOBEKa
JUISl pellIeHUs] MPaKTUYECKUX 3a]ad;

- BJIaJICHWE OCHOBOMOJATAOMNUMU (PU3NUECKUMU MMOHSITUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMHU; YBEPECHHOE
UCTIOJIb30BaHNE (PUBNIECKON TEPMUHOJIOTUHA U CUMBOJIUKU;

- BJIaJl€HHME OCHOBHBIMU METOJaMH HayYHOT'O ITO3HAHMUS,
HCMOJIb3yeMbIMH B (PpU3HKE: HAOIIOACHUEM, OIMMCAaHUEM, U3MEPEHHUEM,
AKCHEPUMEHTOM;

- ymeHus1 oOpabaTeiBaTh pe3yJabTaThl U3MEPEHUN, OOHAPYKUBATH
3aBHCHUMOCTH MEXAY PU3NIESCKUMHU BEIIUYNHAMU, OOBSICHSTH
HOJIYyUYCHHBIC PEe3yJabTaThl U J1€JIaTh BHIBOJIbI;

- cOPMHUPOBAHHOCTH YMEHUS peniaTh (pU3nUECKUE 3aJa4u;

- chOpMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJYYEHHbIC 3HAHUS IS

OOBSICHEHHUS YCIOBUM MPOTEKAaHUSI (PU3NUECKUX SIBJICHUU B PUPO/IC,



npodeccuoHaJbHON chepe U s NPUHATUS NPAKTUUYECKUX PELICHUU B

MOBCEAHECBHOM >KHU3HU,;

- chOopMUPOBAHHOCTb COOCTBEHHOMN MO3UIIUU MO OTHOIIEHUIO K

puzuueckoit unpopmanuu, NojaydaeMou M3 pPa3HBIX UCTOYHUKOB.

OcBoeHue cojiepxkanus y4eOHOW muCHUIUTUHBI «Du3nuka» obecreunBaeT

dbopMupoBaHUE M Pa3BUTHE YHUBEPCAIbHBIX YUEOHBIX NIEUCTBUUA B KOHTEKCTE

MpEeeMCTBCHHOCTHU q)OpMI/IpOBaHI/ISI 06H_II/IX KOMHGT@HHHﬁ.

Buabl yHuBepcajJbHbIX y4eOHBIX

O0mme KOMIeTeHIUHU

O6y‘-IaIOHlI/IXCH )41 OPHUCHTAIINIO B
COMMAJIBHBIX POJIAX U MCIKIIMYHOCTHBIX
OTHOIICHUAX

nercTBUil (B coorBercTBHHE ¢ PT'OC CIIO no
CNENHNAJTBLHOCTSM)
JInuHOCTHBIC OK 1. [ToHuMaTh CyIIIHOCTh U COLUATIBHYIO
3HAYUMOCTh CBOEi O el npodeccuu
00€eCIeuYnBaIoT LIEHHOCTHO- - yl{ym . pod ’
MPOSIBJIATH K HEW YCTOMYMBBIN HHTEPEC.
CMBICIIOBYIO OPHEHTAITHIO

OK 3. ITpuHuMaTh pelieHus B
CTaHJAPTHBIX U HECTAHIAPTHBIX CUTYAIHIX
M HECTH 3a HUX OTBETCTBEHHOCTb.

OK 8. CamocCTOsITENIbHO ONPEIEIISITh
3a1a4¥ Mpo(heCcCUOHATBHOTO U
JUYHOCTHOTO PA3BUTHS, 3aHUMATHCS
caM000pa3oBaHUEM, OCO3HAHHO
IJIAHUPOBATH MOBBIIIIEHNE KBATM(DUKAITIY.

PeryasitTuBHbIe

TeJIeroIaranue, TUIAHPOBaHNUE,
IPOTHO3WPOBAaHNE, KOHTPOIh
(KOppEeKIIHs), CAMOPETYJISAIIHS, OT[CHKA
( obecrneunBaOT OpPraHU3aIHIO
00y4JaromMMHCs CBOCH yueOHOM
NEeATEIbHOCTH )

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSTeTHbHOCTD, BEHIOMPATH TUIIOBBIE METO/IbI
¥ CIIOCOOBI BBITIOJIHCHUS
npodeccruoHaIbHBIX 33/1a4, OLIEHUBATh UX
3¢ PEKTUBHOCTH M Ka4eCTBO.

OK 3. [IpuHuMats peuieHus B
CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYAITUIX
¥ HECTH 32 HUX OTBETCTBEHHOCTb.

Ilo3HaBaTeJIbLHBIC

00ecreunBalOT  MCCIEI0BATEIBCKYIO
KOMIETEHTHOCTh. YMeHHUEe paboTath C
uHdopmarimei

OK 4. OcymiecTBisTh MOUCK U
UCIIOJIb30BaHNE MHPOPMAIIHH,
HeoOxoauMon st 3¢ (PEeKTUBHOTO
BBITIOJTHEHUS TPOQECCHOHATTLHBIX 3a/1a4,
npoQeCCUOHATBEHOIO U TIMYHOCTHOTO
pa3BUTHSL.




OK 5. Mcnonps3oBaTh HHPOPMALIMOHHO-
KOMMYHUKAIIHOHHBIC TEXHOJIOTHH B
npodeCcCUOHaTbLHON JeATebHOCTH.

OK 9. OpueHTHpOBaTHCS B YCIOBUSIX
4aCTOM CMEHBI TEXHOJIOTUH B
npodeCCUOHATLHON JeATebHOCTH.

KoMmyHukaTuBHbIC
obecrnieunBaroT COIMAIBHYIO
KOMIIETEHTHOCTbh M YYeT TIO3UIIHUH

IpYyrux JIIOJEH, yMEHHE CIylaTh |
BCTYNIaTh B JIMAJIOT, Yy4YacTBOBaTh B
KOJUIEKTUBHOM OOCYXXJIEHUU MPOoOJeM,
B3aMMO/JICIICTBOBaTh W COTPYAHUYATH
CO CBEpCTHUKAMU U B3POCIBIMU

OK 6. PaboTaTh B KOJUIEKTHBE U KOMaHJIE,
3¢ PeKTUBHO O0IATHCS C KOJIETaMH,
PYKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTh 32
paboTy uJIeHOB KOMaH bl (MMOJYMHEHHBIX),
3a pe3yJbTaT BBIMOJHEHUS 3a]IaHH.

1.4. Kotu4ecTBO 4aCOB HA OCBOEHME NPOrPaMMBbl Y4eOHO# JUCHMIIHHbI

MakcumainbHas yueOHasi Harpy3ka ooyyatoiierocsi 279 4acos, B TOM YHCIIE:

- 00s13aTenbHAs ayAuTOpHAs yueOHasi Harpy3ka ooyuaromierocs 186 dvacos,

- camocTosATeNIbHas paboTa oOydaromierocs 93 yaca.




2. COJIEP’KAHUE YYEBHOM JUCIHUILIUHBI U
TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0bem yueOHOM JUCHUIIMHBI M BUABI Y4e0HOH padoThl

Bupx yueOHoi# padoThI O0bem yacoB
MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 279
Oo0s13aTeIbHAA AYAUTOPHAA yueOHAsi HATPY3Ka (BCEro) 186
B TOM YHCJIC:
71a60paTOPHBIC 3aHATUS 20
MPAKTUYECKUE 3aHATHS 34
KOHTPOJIBHBIC paOOTHI -
CamocTosiTeibHas paboTa o0yyarierocs (Bcero) 93
B TOM YHCJIC:
Iloozomoexa

-CO00WeHUll K ceMunapy,

- pechepamos, 00K1a008;

-cocmasnenue bubauocpagpuu,

-cocmasienue  mabauy O CUCMEMamuzayuu - y4eOHo2o
mamepuana,

-cocmasienue Kpocceopoos no u3y4eHHou meme,

- peuienue 3a0a4 U Ynpaj)cHeHuil no oopasyy,

-8bINOJIHEHUE UHOUBUOYATIbHBIX NPOEKMO8

Ilpomesricymounas ammecmayus 6 hopme IK3ameHa




2.2. TemaTnueckuii niiaH u coxepskanue yueoHoi rucuumiuabl OY /111 «Dusukar»

HaumenoBanue Coaep:xanne yueOHOro MarepuaJa, XapakTepuCcTHKAa OCHOBHBIX Ob6bem | YpoBeHb
pa3/iesioB U TeM JJabopaTopHble M MPaKTH4YeCKUue padoThl, BU/IOB Y4eOHOI1 1eSITeJIbHOCTH 4acoB | OCBOCHUS
CaMOCTOSITeJIbHAs padoTa 00y4ar0UXCH CTYJACHTOB
1 2 3 4
BBenenue. ®du3uKa - HayKa o mpuposie. HayuHbie METOIbI MO3HAHUS YMeHHE BBICKa3bIBATH TUITOTE3bI 1151 2 1
Du3uKa 1 METOIbI OKPYXAIOIIEr0 MUPA U UX OTIUYHS OT IPYTHX METOJIOB 06BACHEHNA HAOMIOIaeMBIX
SIBJICHHUU.
HAYYHOI'0 MO3HAHUS. | T03HaHUA. PoJib SKCIIEpUMEHTa U TEOPHUH B IPOLIECCe
YmMenue npempiaratb MOICIu
Mo3HaHus Npuposl. MoaenupoBanue pU3NUECKUX SBITCHHIA.
ABJIEHUN U nporieccoB. Hayunsie runore3sl. dusznueckue VYka3zaHue rpaHUL IPUMEHUMOCTH
3akoHbl. Du3nueckre Teopuu. ['paHuIbl IPUMEHUMOCTH busnyeckux 3aKoHOB. M3noxenue
(bu3nyeckux 3aK0OHOB U Teopui. [IpuHIUN COOTBETCTBHUS. OCHOBHBIX ITOJIO?KECHIHI COBPEMEHHOU
o HAY4YHOU KapTUHbBI MUpa.
OcHoBHBIE AJIEMEHTHI (PU3UUECKOI KapTUHBI MUpA. Y P P
IIpousBenenue uaMmepeHust
¢)H3I/IquKHX BCJIIMYHUH U OLICHKA
IpaHULbI IOTPEIIHOCTEN U3MEPEHUM.
CamocrosiTesqibHast padoTa [IpencTaBieHHE IPAHHIIBI 2
IToaroroBka coo0meHn [MOTPEITHOCTEH U3MEPEHUI TTPH
p P P
-0 IPUMEHUMOCTH 3aKOHOB (DU3HKH, IIOCTPOCHUH IPA(UKOB.
- OCHOBOIIOJIO)KHUKH COBPEMEHHON HAYYHOU KapTHHBI
MHUpa
Pazpea 1. 28 1
MexaHuka
Tema 1.1. OcHoBHbIE IOHATHSA KUHEMAaTUKU. OTHOCUTENBHOCTD [IpescTaBIeHIe MEXaHMEECKOTO 2
Kunematuka MEXaHUYECKOTO ABMKeHUs. CUCTEMBI OTCUETA. JIBMDKEHUSI TeIa yPaBHEHHAMH
XapakTEepUCTUKN MEXaHUYECKOTO JBUKEHUS: 3aBMCUMOCTH KOOPJMHAT M NPOCKIHCH
nepeMeleHue, CKOpoCTh, YCKopeHue. Bub CKOpPOCTH OT BPEMCHH.
) HpCL[CTaBJ'IeHI/IC MEXaHHUYCCKOTO
JBYKEHUA(TTPSAMOJIMHEHOE PABHOMEPHOE,
JIBIDKCHUS Telia rpa uKaMu
PaBHOYCKOPEHHOE) U UX Irpaudyeckoe OMIcaHue. 3aBHCHMOCTH KOOPIMHAT M NPOEKIHeETi
JIBUKEHME [0 OKPYKXHOCTH € IOCTOSIHHON IO MOYJIIO CKOPOCTH OT BPEMEHH.
CKOPOCTBIO. OmpeneneHre KOOpAUHAT MTPOHICHHOTO
IyTHU, CKOPOCTHU U YCKOPCHUA TCJIa 11O
Ipakruueckoe 3ansaTueNel Kunemaruka rpadukanm 3aBUCHMOCTH KOOPMHAT 1 2

10




JlabopaTopHas pa6ora

CamocrosiTesibHas padoTa
3anonHuTH TabnuIly "MexaHnueckoe IBUKEeHUE"

buorpadus yuensix: I'. Ol anmneit, A. DitHmreitn, JlopeH,.

Pemrenue 3agau mo oOpasiry.

OPOEKIUN CKOPOCTHU OT BPEMEHHU.
OnpeneneHne KOOpPJAUHAT MIPOHJIEHHOTO
MyTH, CKOPOCTU U YCKOPEHUS Tella Mo
YpPaBHEHUSIM 3aBUCUMOCTU KOOPJIUHAT
U MPOEKIUN CKOPOCTH OT BPEMEHHU.
IIpoBenenre cCpaBHUTEIBHOTO aHAIN3a
PaBHOMEPHOTO U PaBHONIEPEMEHHOTO
IBIYDKCHUM.

Yka3zaHue uCcnoJIb30BaHUS
MOCTYyNaTeJIbHOTO U BpalaTeIbHOTO
IBUKEHHUU B TEXHUKE.

[IpuobpeTeHue onbiTa padOTHI B TPy IS
C BBITIOJTHEHUEM Pa3JIUYHBIX
COLMAJIbHBIX POJICH.

Pa3paboTka BO3MOKHOU CHCTEMBI
ANEUCTBUN U KOHCTPYKLMU IS
AKCIEPUMEHTAIIBHOTO ONPeICIICHUST
KHUHEMAaTUYEeCKUX BEJTUYHH.

Tema 1.2
JInHamuka

OcHoBHas 3anava nuHamMuku. Cria. Bzanmonelictsue tei.

[TpuHIMIT Cynepno3uiuu cuil. 3aKOHbI JUHAMUKA
Hprorona. Cuiel B mpupoie: ynpyroctb, TPEHUE, CHIIa

TSKECTH. 3aKOH BCCMHUPHOI'O TATOTCHUA. HesecomocTs.

IIpakTuyeckoe 3ansaTHe Ne 2
Junamuka. 3akonbl HeroTOHA.
IIpakTHyeckoe 3ansaTHEe Ne 3
Cuibl B mpupoe

JlaGoparopHnasi padora

CamocrositesibHast padora
buorpadus yuensix : .Hptoton, P.Iyk.
Pemenue 3agau o oOpasiry.

OmnpeneneHue OCHOBHOM 3a71a4y IUHAMUKH.
DopMHUpOBaHKE HABBIKA PEILICHUS 3a/1a4 C
IIpUMEHEHNEM 3aKOHOB HbroTOHA.
OmnpeneneHue BHUAOB CHII, IPUPOJIBI CHIL.
Berunicienue cuibl yIpyrocTu, TPEHHs, CHIIBI
TSDKECTH.
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Tema 1.3
3aKoHbI COXpaHeHus!
B MeXaHUKe

Nmnynbe Tena. 3aKkoH coOXpaHEHUsI UMITYJIbCA U
pPEaKTUBHOE JIBM)KEHHUE. 3aKOH COXPAaHEHUsT MEXaHUYECKOU
sHeprun. MexaHnudeckas paboTa U MOITHOCTb.
[IpenckazarenbHasi CHia 3aKOHOB KJIACCHYECKOM
MEXaHUKHU. M CIoIb30BaHNe 3aKOHOB MEXaHUKH IS
O0OBSICHEHUS IBUKEHUST HEOCCHBIX T U JIJIST PA3BUTHUSA
KOCMHMYECKUX HCCIIENOBAaHUN. [ paHUIIbI NPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.

IIpakTuyeckoe 3ansaTue Ne 4
3aKOHBI COXpPAaHEHHUS B MEXaHUKE

JlabopaTopHas pa6ora

CamocrosiTesqibHast padoTa

[ToaroToBka mpe3eHTaIUU:

[IpuMeHeHne cuil B OBITY M TEXHUKE.

PeaktuBHOE nBIKEHUE

IToaroroBka gokiana:

Hcronp30BaHne 3aKOHOB KJIACCUYECKONM MEXaHUKH
Pemenue 3agau mo oOpasiy.

IIpuMeHeHUe 3aKOHa COXPaHCHUS
HMITYJIbCA JUIsI BEBIYUCIICHUSI H3MCHCHU M
CKOpOCTEH TeJI IIPU UX
B3aUMOJICUCTBUSIX.
H3mepeHne padoThI CUJI Y U3MCHCHUC
KUHETUYCCKON SHEPTHUH Tea.
Breraucnenue pabOThI CHIT U
U3MCHCHUSI KHHETUYCCKOW DHEPTUU
Tena.
BpIruncieHue MoTeHIIUAILHON DHEPTHUH
TEJI B TPaBUTAIIMOHHOM IOJIC.
Onpenenenue MOTEHIUAILHOW YHEPTUH
YIpyTro a1e(OopMUPOBAHHOTO Teja I10
W3BECTHOM nedopMallui U >KECTKOCTHU
Tena.
[IpuMeHeHMe 3aKOHA COXPaHCHHUSI
MEXaHHYCCKOM SHEPTHUH [TPU pacdyeTax
PEe3yIpTaToB B3aUMOACHCTBUN TEII
rpaBUTAIIMOHHBIMU CUJIAMU U CHJIAMHU
YIIPYTOCTH.
Vka3zaHHE I'PaHUIl IPUMEHUMOCTH
3aKOHOB MEXaHUKH.
VkazaHnue yudeOHbIX JTUCIUTUINH, IPU
U3YyYEHHUH KOTOPBIX HCHOJIB3YyIOTCS
3aKOHBI COXpaHEHUs

Pazge 2
MoaexysipHast
(pusuka
OCHOBHBbIE HOJIOKCHUS MOJICKYJISIPHO-KHUHETHYECKOM BHINOTHEHHE SKCTIEPHMEHTOR,
Tema 2. 1 TEOPUH U UX ONBITHOE 000CcHOBaHUE. CKOPOCTH ABMKCHHS | CITysKarimx Uisi 0GOCHOBAHMS
OcHOBBI MoJiekyn U ux usmepenue. Onbir [lItepHa. Pactipenenenue | MOJICKYIsSPHO-KMHETHYESCKON
MOJIEKYJIAPHOM MOJIEKYII TI0 CKOpOCTsIM. Macca 1 pa3Mepbl MOJICKYJI. reopun (MKT).
< Penrenue 3amau ¢
KHHETHYEeCKOi [MocrostHHast ABOTaIpo.
OPUMEHEHUEM OCHOBHOTO
TeOpUH Mopens uaeansHoro rasa. JlaBnenue raza. OCHOBHOE

YpaBHCHHC MOJICKYJIHPHO-KI/IHGTI/I‘ICCKOI\/’I TCOpHU
NACAJIBLHOTIO Ia3a. AoOcomoTHas TEMIICPpATypa Kak MEpa
cpez[Heﬁ KUHETHYECKOM OHCPIrUH TCIIJIOBOI'O NIBUKCHUSA

YPaBHEHHUSI MOJIEKYJISIPHO-
KHHETHYECKOW TEOpuH

Tra3oB.

OmpenenieHne napaMeTpoB BEIIECTBA B
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YaCTHI] BEIIECTBA. Y pPaBHEHHUE COCTOSHUS HJICATHOTO
ra3a (Knanelipona — Menzneneesa). M3onpouecchbl u ux
rpaduku. TepMoanHAMHUYECKAs IIKajIa TEMIIEPATYpP.
AOCOJIIOTHBIN HYIIb.

IIpakTuuyeckoe 3ansTue Ne S
OcHoBbl MKT

CamocrosiTesibHas padora

buorpadus yuensix: J[.U. Mennenees, Knamnelipon,
[repH, ABoranpo, KenssuH, Llenscuit

3anonHuTh Tabmmiy "M3omponeccs”

Pemenue 3agau mo oGpasiry.

ra3oo0pa3HOM COCTOSIHUM Ha
OCHOBAHUH yPaBHEHUS COCTOSIHUS
HUJeaJbHOIO rasa.

OmpenesieHne napaMeTpoB BEIIeCTBa
B Ta3000pa3HOM COCTOSTHUHU U
MMPOUCXOJSIINX ITPOIECCOB O
rpadukam 3aBucumoctu p (T), V (T),
p (V).

DKCNepUMEHTAILHOE UCCIIeIOBaHNE
3apucumoctu p (T), V (T), p (V).
IIpencraBnenue B BUae

rpad) MKoB U30XOPHOTO,

M300apHOTO U U30TEPMHYECKOTO
IIPOLIECCOB.

BrrunciieHue cpeiHeld KHHETHYECKOU
OHEPTHUHU TCIIJIOBOI'O ABUXKXCHUA MOJICKYJI
110 UI3BECTHOM TeMIrepaType BellecTBa.

BrickazsiBaHue rurnoTes ajist 0OBsICHEHUS

HaOJIIOJaeMBIX ABJICHUN. YKa3zaHue
TpaHUIl IPUMEHUMOCTH MOJCIH
«HaeanbHbBINA ra3» u 3akonos MKT

Tema 2. 2
ArperatrHpie
COCTOSIHUSI BelllecTBA,
(¢a3oBbIie nmepexoabl

Hacsimennsiii nap u ero cBoiictsa. Bzaumopeiicteue
ruapochepsl u atmochepsr 3emiin. BiaxxHOCTh BO3yXa.
Touka pocsl. [IpuGops! a1 onpeieIeHUs BIaKHOCTH
Bo3ayxa. Kpurnueckoe cocrosinue Bemniectsa. [lonstue 00
atMocdepax miuaHeT. CKMKEHHE Ta30B U UCIOJIb30BaHUE
MOJYYEHHBIX KUIAKOCTEH B TEXHUKE.

CtpoeHue u CBOMCTBA KUJKOCTEH U TBEPJBIX TEJI.

XapakTepuCTUKa KUJKOTO COCTOSIHUS BEIIECTBA.
bawxuuii nopsigok. [lToBepXHOCTHOE HATSKEHUE.
CmaunBanue. KanwuisipHble sIBI€HUS B IPUPOJIE, OBITY, U
TeXHUKE. BHyTpeHHee TpeHue B )KUIAKOCTHU, BSI3KOCTb.

XapakTepuCTHUKA TBEPIOTO COCTOSIHUS BEIIECTBA.
JaneHanit nopsaok. Tunel cBA3€l B KpUCTAIIIaX, BUIBI
KPUCTAINTMYECKUX CTPYKTYp. Buabl nedopmarnmii. 3akon
I'yka. Mexannueckre cBOMCTBA TBEPABIX Tel. BHyTpeHHee
CTpPOEHHE 3€MJIU U IIAHET.

HM3mMmepeHne BIa>XHOCTH BO3yXa.

Pacuer KOJIMYECTBa TEMJIOTHI,
HEOOXOJIUMOTr0 JJIsi  OCYIIECTBIICHUS
mporecca mepexoJa BellecTBa U3
OJTHOTO AarperaTHoOro COCTOSIHHS B

Ipyroe.
DKCIIEepUMEHTaIbHOE  HCCIEIOBaHUE
TETJIOBBIX CBOCTB BEIeCTBa.

[IpuBenerne mpuMEpoOB KaUIUISPHBIX
SIBICHUU B OBITY, IPUPOJEC, TEXHUKE.
HccnenoBanne MeXxaHUYECKUX CBOUCTB
TBepAbIX Tel. [I]ppMenenne
pu3MIECKUX ITOHSITUN U 3aKOHOB B
y4aeOHOM MaTepHuaie
npo¢deCcCUOHAIILHOTO XapaKTepa.

HUcnons3zoBanue Murepuera st
nmoucka uHpopmamu o pa3padboTKax u
MIPUMEHEHUSIX COBPEMEHHBIX TBEPIBIX U

13




Jlmarpamma paBHOBECHBIX COCTOSIHHIA U (ha30BbIX
IIEPEX0I0B.
TennoBoe pacIMpeHUe TBEPIABIX TEN U JKUIKOCTEH.

IIpakTnueckoe 3ansTue Ne 6
ArperatHble COCTOSIHHS BEIIECTBA

JladbopaTopunas padora Ne 1,2
Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3IyXa
Ornpezenenre MOBEPXHOCTHOTO HATSHKEHUSI )KUJIKOCTH

CamocrosiTesibHas padora

IloaroroBuTh cOOOILIEHHUE, TOKIIAT,

- ATMocdepsl TUIaHET,

-CxKMmKeHHe ra3os,

-BzaumoeiictBue atMocdepsl U THAPOCHEPHI
[ToAroTOBUTH MpE3EHTALINN:

Kanunnsipueie siBieHus: B ObITY U TEXHUKE.
TermmoBoe pacmmpeHue >KUAKOCTEN U TBEPIBIX TEl.
CocraBneHne KpoccBOpAa Mo U3y4eHHOU TeMe
Pemenue 3agau no oOpasiy.

aMOpQHBIX MaTepPHAIOB

Tema 2. 3 OcHOBBI
TEePMOIUHAMUKHI

BuyTtpennsis sneprus uaeaabHoro raza. Pabora raza
MpU U3MEHEHUH ero oO0beMa. KoaudecTBo TerioThl.
[TepBoe Havano TepmouHaMuKu. [IpuMeneHue nepBoro
Havajia TepMOJMHAMUKH K HU30IpolieccaM. AnadaTHBIN
nporiecc.

HeoOGparumocTh TemmoBeiX mporeccoB. [lonaTue o
BTOPOM Hauajie TepMOJMHAMUKH. [IpuHIun neicTBus
teroBoil mamnHbl. [Tonstue o nuukie Kapno. KITJ]
TEIUIOBOI'O ABUTATENsA. XOJOAWIbHBIE YCTAHOBKH.
TerutoBble IBUTaTENN U OXpaHa OKPYKAIOLIEH cpebL.

IIpakTnueckas padora Ne 7
TepMoauHamMuKa

CamocrositesibHast padora

H3mepeHne KoudecTBa TEIIOTHI B
npoiieccax Teronepenayu. Pacuer
KOJIMYeCTBa TEIUIOTHI, HEOOXOAUMOTO
JUISI OCYIIECTBIICHHUS 3aJaHHOTO
npoiecca ¢ rersonepenadyeii. Pacuer
W3MEHEHUs] BHYyTPEHHEH YHEPTUH TEJl,
paboTHI M IEPEJAHHOTO KOJINYECTBa
TEIUIOTHI C UCIIOJIb30BAaHUEM IIEPBOTO
3aKOHAa TEPMOJAWHAMHKH.

Pacuet pa®oTbI, COBEepIICHHON
ra3zom, no rpaduKy 3aBUCUMOCTH P
(V).

Brraucnenue paboTsI rasa,
COBEpPUICHHON NP U3MEHEHUH
COCTOSIHUS TIO 3aMKHYTOMY ITUKITY.
Brruucnenue KIIJI npu coBepuienun
ra3om padoTHI B IIpOIEeccax U3MEHEHUS
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IMoaAroToBUTH AOKJIABI:

- nuka Kapno,

-TeIUIOBBIC ABUTATEII M OXpaHa OKPY)KAIOIICH CpeIbl,
-XOJIOIUJTBHBIC YCTAHOBKH .

Pemenue 3agau o oOpasiry.

COCTOSIHUS 110 3aMKHYTOMY ITUKITY.
OOBsiICHEHHE TIPUHITHITOB JICHCTBUS
TEIUIOBBIX MalllvH. JleMoHCTpalust
poyi GU3UKU B CO3TAHUU U
COBEPIICHCTBOBAHUHU TEIIIIOBBIX
OBUTATEIECH.

H3noKeHHe CYTH DKOJTOTHYSCKUX
npoOJieM, 00y CIOBICHHBIX Pa0OTOM
TEIUIOBBIX JABUTATENEH U
MPEUIOKEHUE ITyTH UX PEIIICHUS.
VkazaHnue rpaHui] IPUMEHUMOCTH
3aKOHOB TEPMOJMHAMUKH. Y MEHUE
BC€CTH AU AJIOT, BBICIYIIIMBATb MHCHUC
OHHOHCHTa,y‘IaCTBOBaTB B )]I/ICKyCCI/II/I,
OTKPLITO BhIpaKaTb U OTCTauBaThb
CBOIO TOYKY 3PEHUSI.

VYkazanue y4eOHBIX TUCIUIUINH, IPU

U3YYEHUU KOTOPBIX UCHOIb3YIOT YUEOHBIN

matepuan « OCHOBBI TEPMOJIMHAMUKH)

Pa3nea 3 OcHOBBI
IEKTPOAHUHAMUKHT
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Tema 3. 1
DJIeKTpuYecKoe moje

SIBieHue ANEeKTpU3aALNU TeNl. DIEMEHTAPHBINA
NIEKTPUYECKU 3apsil. 3aKOH COXPaHEHUSI SIIEKTPUUECKOTO
3apsga. B3aumoelicTBre TOUEUHBIX 3apsAA0B. 3aKOH
Kynona. Dnextpuueckas HocTosHHasI.

Onextpuueckoe nojue. HampsokeHHOCTh
ANEKTPUYECKOTOo noJist. [IpuHIuI cyneprno3unuu nojaen
TOYEYHBIX 3aps/10B. I'paduueckoe nzoOpakeHue nojaen
TOYEYHBIX 3apsJI0B.

Pabora o nepemenienuto 3apsaa, copepuiaemas
CHJIaMU 3JieKTpudeckoro nosst. [loTeHnyan u pa3HocTsb
noteHuuanos. [loBepxHocTr paBHOTrO noteHnuata. Cszb
MEXAY HaMpsKEHHOCTHIO U Pa3HOCTHIO MOTEHIIMAJIOB.

[IpOBOTHUKY U TUAJIEKTPUKU B IJEKTPUUECKOM TI0JIE,
Juanexkrpuueckas NpoHUIIAeMOCTh cpenbl. [lomspuzanus
JUBJIEKTPUKOB. DIEKTPOCTATHYECKAS 3aLUTA.
DIIeKTpOEMKOCTh. KOHIEHCATOPBI U UX COETMHEHHE.
OHeprus MEKTPUYECKOTO OIS 3apsSKEHHOTO
KOHJICHCATOPA.

IIpakTuyeckas padora Ne 8
DneKTpuyuecKoe moje

CamocrosiTesibHas padoTa

IHoaroToBUTH NOKJIAAbBI:

1. Kynon, KonaeHcaropsl 1 UX IpUMEHEHUE.

CocTtaBUTh KPOCCBOPA MO U3YYEHHOU TeMe" DNeKTpU3aLus
ten." PemeHue 3aga4d o oopasiy.

Brrancnenwue cuin BBaHMOHeﬁCTBHH
TOYCYHBIX DJICKTPHUYICCKHUX 3a- PAJOB.

Brpraucienue HampsHKEHHOCTH
3JIEKTPUYECKOTO MOJISI OTHOTO U He-
CKOJIBKUX TOYEYHBIX DJIEKTPUIECKUX
3apsiI0B.

BrrauucnenuenoreHuana
3JIEKTPUYECKOTO MOJISI OJTHOTO U

HECKOJIBKHUX TOUYCYHBIX DJICKTPUICCKUX

3apsanoB. U3mepeHue pasHocTu
MOTEHIIUAJIOB.
N3mepeHnesHepruu dJIEKTPUIECKOTO
MOJISI 3aPsHKEHHOT0 KOHJIeHcaTopa.
BhIuucieHne P>HEPTUH DIIEKTPUIECKOTO
MOJISI 3apsHKEHHOT0 KOHZIeHcaTopa.
Pa3paboTka rmjiaHa U BO3MOXKHOM
CXEeMBbI JIECHCTBUU
AKCIICPUMEHTAIBHOTO ONTPEICIICHUS
PIEKTPOEMKOCTH KOHJICHCATOpa !
)IPISHCKTpI/I‘IeCKOﬁ IPOHHUIIACEMOCTHU
BEIIECTBA.
ITIpoBenenue
aHamu3a TPaBUTAIIHOHHOTO
3JIEKTPOCTATUUECKOTO MOJIEN

CPaBHUTECIIBHOTO

u

Tema 3.2
3aKOHBI
NOCTOSTHHOI'0 TOKA

®u3nuecKrue 0OCHOBBI IPOBOIUMOCTH METAILIOB.
[TocTOSIHHBIN 3EKTPUUYECKUN TOK, €0 XapaKTEePUCTHKU.
Vcnosusi, He0OXOAUMBIE IS BO3HUKHOBEHHS TOKA.
DnekTpoABMKyIas cuia. 3akoH Oma A1 ydyacTka 1enu u
3aMKHYTOH 1ienu. CONpOTUBIECHUE KAK 3JIEKTpUUYECKas
XapaKTEPUCTHKA PE3UCTOPa. 3aBUCUMOCTb CONTPOTUBIICHUS

HN3mepeHne MOITHOCTH
SIIEKTPUYECKOTO TOKa. M3meperune
3/1C u BHYTpPEHHETO CONMPOTHUBIICHUS
HCTOYHHKA TOKAa.

BrImostHeHIIE pacdeTOB CHUJIBI TOKA U
HaIPsDKCHUW Ha yJacTKax
AIEKTPUYECKUX Iteneii. OOBsICHeHUEe
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pe3ucropa ot TeMueparypsl. llonsatue o
cBepxmnpoBoauMocTy. [locinenoBaTensHOE U apaJUIeTbHOES
COCIIMHEHUS PE3UCTOPOB U HCTOYHHUKOB ToKa. [TpaBmiia
Kupxroda.

PaboTta 1 MOIITHOCTH TOCTOSTHHOTO TOKA. 3aKOH
Hxoynsa - Jlenna.

TepMoaIeKTprIecTBO U €ro MpuMeHeHne. KoHTakTHas
Pa3HOCTH MOTEHITMAJIOB ¥ pab0Ta BBIXOIA.

IIpakTHyeckas padora Ne 9

3aK0HBI IIOCTOSTHHOI'O TOKA

JladopaTopHnas pa6ora Ne 3,4,5

Omnpenenenue yaeabHOT0 CONPOTUBICHUS TPOBOIHUKA
N3ydeHnue mocienoBaTeabHOro U MapajuieabHOTO
COEJIMHEHUS MPOBOIHUKOB

Onpenenenue 3/]C 1 BHYTpEHHETO CONTPOTUBJIEHUS
VCTOYHHUKA AIEKTPUUECKOM SHEPTruu

CamocrosiTesqibHast padboTa
IToaAroToBUTH NMpeE3eHTAUNIO

- TepMOAJIEKTPUUYECTBO U €r0 IPUMEHEHUE
buorpadus ydaeHbIx:

I'.Om, /Ixxoyns, Jlenn, Bosbra

Pemenue 3agau no oOpasiy.

Ha OpUMepe ISKTPUICSCKOMN [ETH C
naBymst uctounnkamu Toka (91C), B
KaKOM CJTy4ae HCTOYHHUK
AJICKTPUYCSCKOU dHEPTHUH paboTacT B
pexume reHeparopa, a B KAKOM — B
peXume noTpedouTes.
OmnpeneseHue TeMnepaTypbl HUTU
HaKaJIWBaHUSI.

Tema3. 3
JIeKTPUYECKUH TOK
B PA3JIMYHBIX Cpeax.

DJIEKTPUYECKUI TOK B JIEKTPOJIUTAX. DIEKTPOJIH3.
3akonbl Dapajnes nis saekrpoiusa. [Ipumenenue
JJIEKTPOJIM3a B TeXHUKE. [IpeBpallieHre BHyTpeHHEN
SHEPIUU B JJIEKTPUUYECKYIO TP XUMUUYECKUX PEAKLIHAX B
HMCTOYHHUKAX TOKa. AKKYMYJISITOPBI, UX IPUMEHEHHUE.

DNeKTpUYECKU TOK B razax. HecamocTosiTenbHbIN 1
CaMOCTOATENBHBIN paspsaasl. [lonsaTue o mnasme.
DIEeKTPUUYECKUM TOK B BaKyyMme. TepMOaIeKTpOHHAs
SMUCCHUS. DNEKTPOHHBIE yYKU U UX CBOICTBA.

Omnpenenenre HOCUTENEH 3apsiia B Pa3IMIHBIX

cpemax.

Brrancienne 31eKTpOXIMHYIECKOTO SKBUBAJICHTA.

XapaKkTepuCTHKH Pa3psIoB B ra3ax.
ITpoBeneHme CpaBHUTEIILHOTO aHAIIA3A
MMOTYTIPOBOTHUKOBBIX TUOJAOB U TPHUOJIOB
Hcnonrs3oBanme MIHTEpHETA TS TIOMCKA
nH(POPMAIIUH O TIEPCIIEKTUBAX Pa3BUTHU
MMOTYIPOBOTHUKOBOW TEXHUKH.

VcTaHOBKa MPUIUHHO-CIEICTBECHHBIX

CBsI3el
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DNeKTPOHHO-Ty4YeBasi TpyOKa.

DNEKTPUUECKUI TOK B MOIYIPOBOTHUKAX.
DNEeKTPONPOBOJHOCTh HOJIYIIPOBOJHUKOB U €€
3aBUCHUMOCTb OT TEMIIEPATYPhl U OCBEILIEHHOCTH.
CoOcTBeHHAs U MPUMECHAS TIPOBOAUMOCTH
MOJIYIIPOBOAHUKOB. DJIEKTPOHHO-/IBIPOYHBII MEPEXO/I.
[TonynpoBoanukoBbii 1noa. Tpansuctop. IIpumenenune
MIOJIYTIPOBOIHUKOBBIX TPUOOPOB.

IIpakTuyeckas padora Ne 10

DIIEKTPUYECKHUN TOK B PA3IIMYHBIX Cpefax

JladbopaTopHas pa6ora Ne 6
OnpeferieHne IEKTPOXUMUIECKOTO SKBUBAIICHTA ME/IN

CamocrosiTesqibHast padoTa

IloaroToBUTH Mpe3eHTAIIUM:

[Ina3ma u e€ npumMeHeHne. IIEKTPOIIHU3.
[ToaroTroBka moKIa/10B:

- [IpuMeHnenue noaynpoBOAHUKOBBIX IPHOOPOB.
Pemenue 3agay no oOpasiy.

Tema 3. 4
MarnuTHOeE moJie

OTtkpbiTHE MarHUTHOTO 1OJIs. [loCTOSIHHBIE MarHUTHI
Y MarHUTHOE 1oJie 3eMid. MarHutHas UHAYKIHS.
BuxpeBoii xapakTep MarHuTHOTO oJia. MaruuTHas
MOCTOSIHHASL. MarHuTHasi MPOHUIIAEMOCTh CPEJIbI.
HanpsikeHHOCTh MarHUTHOTO 10Jis1. CBSI3b MHIYKITUU U
HaMpPsKEHHOCTH MarHUTHOTO noJist. ['paduueckoe
M300pakeHre MarHUTHBIX MoJield. MarHuTHbIE OIS

HpHMOHHHCﬁHOFO MMPOBOAHHKA C TOKOM, KPYIOBOI'O TOKa U

COJICHOMA.

BzaumoaelictBue TOKOB. [[eiicTBHE MarHUTHOTO ITOJISI
Ha MPOBOJIHUK C TOKOM. 3akOH Amriepa. MarHUTHbIN
noTok. PaboTa 1o nepemenieHuio MpoBOHUKA C TOKOM B
MarsuTHOM MOJIE.

HN3mepeHne WHAYKIIUU MAarHUTHOTO
noJisi. Beruncnenue cui, AeiCTBYFOIUX
Ha MPOBOJHUK C TOKOM B MAarHUTHOM
moJe.
Bpruncnenue cui, 1€UCTBYIOIIUX HA
3JIEKTPUYECKUM 3apsil, ABUKYILLIUKCS B
MAarHHUTHOM IIOJIE.
OOBsACHEHHUE POJIM MATHUTHOTO OIS
3eMuTH B )KU3HU PaCTCHUHN, )KHBOTHBIX,
YyeJoBeEKa.
IIpuBenenme npuMepoB
OPaKTUIESCKOTO MPUMECHCHU S
W3YyYCHHBIX SIBJICHHUN, 3aKOHOB,
OpUOOPOB, YCTPOUCTB.

I[IpoBemeHne CpaBHUTEIBHOTO  aHAIIM3A
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JlelicTBME MarHUTHOTO TOJISL HA JBMXKYLIUKACS 3apsil.
Cuna Jlopenua. J[BuykeHue 3apspKeHHOM YacTUILIBI B
MarHUTHBIX U IEKTPUUYECKUX HOJISAX.

Marnutocdepa 3emin U ee B3auMoIeHCTBHE C
COJIHEYHBIM BeTpoM. Pajnanmonssle nosica 3eMiu.

MaruuTHbIE CBOMCTBA BellecTBa. Kpupast
HaMarHW4YMBaHus. MaruutHas 3anuch HHGOpMaIuu.

CBOMCTB

IIpakTnueckas padora Ne 11

MaruuTtHoe noJie

CamocrosiTesibHas padora
buorpadus yuensix: Amnep, Jlopeni.

[ToaroroButk coobmienne: Marautocdepa 3emiu.
BrnusiHue MarHUTHBIX MOJIEH HA OPraHU3M YeJIOBEKA.

Pemenne 3agau mo oGpasiry.

Tema 3. 5
DJIeKTPOMAarHUTHAasI
HHIYKIUS

SIBiIeHME ANEKTPOMArHUTHOW UHAYKIIMU. OTBIT
®dapajes. 3aKOH JIEKTPOMarHuTHOM MHAYKIMU. [IpaBuiio
Jlenna. [TonsTue 00 AMEKTPOMArHUTHON TEOPUU
Makcgemia. BuxpeBoe aiieKTpuueckoe mnosie.
OTHOCUTENBHBIN XapaKTEP AEKTPUUECKUX U MATHUTHBIX
noJieid. BuxpeBbie Toku. Pojib MAarHUTHBIX MOJIEH B
sIBIEHUSX, npoucxoaauux Ha Conxue. ConHevuHast
AKTUBHOCTb.

Camounnaykuus. UanyktuBHocTs. O/1C
CaMOMHIYKIIMU. DHEPrusi MArHUTHOTO MOJISI.

HccnenoBanue sBiIeHUM
AIEKTPOMArHUTHOW MHIYKIIUH,
CaMOUWHIYKIIUH.

Bpruucnenue sHeprumu

MAarHHUTHOTO IT0JI.

OO0BsACHEeHUE NTPUHIIUTIA

NIEeNCTBUSL

SIEKTPOIABUTATEIIS.

OOBsACHEHUE NPUHITUIIA IEHCTBUSA
TeHepaTopadIEKTPUIESCKOTO TOKA |
AIEKTPOU3IMEPHUTEITHHBIX TPHOOPOB.
OOBsiCHEeHHUE ITPUHITUTIA JICHCTBUSA MacC-
criekTporpada, yCKOpuTeaeh
3apsHKCHHBIX YACTHII.

IIpuBenenme npuMepoB
OPaKTUICSCKOTO MIPUMECHCHUS
W3YyYCHHBIX SIBJICHUN, 3aKOHOB,
OpuOOPOB, YCTPOUCTB.

19




IIpoBenenre cpaBHUTEIBLHOTO aHAIN3a
CBOMCTB

IIpakTnueckas padora Ne 12
OMMU. 3akon Papanes

CamocrosiTesqibHast padoTa

buorpadus yuensix: J[. Makcemi, M.dapazeii.
[ToaroToBuTk npe3eHTanuio : Pojib MAarHUTHBIX MOJIEH B
sBieHnsax Ha CoHIe.

Paznen 4

KoJie6anusi 1 BOJITHBI

Tema 4.1 KonebarenpHoe nmwkenue. ['apMoHnyueckne KojieOaHus u HcciiejoBaHUE 3aBUCHMOCTH TIEpHOIa
MexaHuuyecKHne HX XapaKTEPUCTUKU. Y PaBHEHUE FaPMOHUYECKOTO KOJIEOaHMI MAaTEMATHYECKOTO MasiTHHKA

KO0JIe0aHUS M BOJIHBI

kosnebanus. [IpeBparienue sHepruu nNpu KoyiedaTeIbHOM
JIBUKCHUHU.

CBo0Oo1HBIE, 3aTyXalOIINE U BHIHYXICHHbIE KOJICOaHMUS.
MexaHu4YecKuil pe30HaHC, ero yUeT B TEXHUKE.
Pacmipoctpanenue konebanuii B ynpyroi cpene. Bonnsi,
WX XapaKTePUCTHKHU. Y paBHEHHUE TUIOCKOM BOJHBI: €€
XapakTepucTUkH u rpaduk. Marepdepenuus u audpakuus
BOJIH.

[Ipupona 3Byka. 3ByKOBBIE€ BOJIHBL. YJIbTPAa3BYK U €r0
MIPUMEHEHHE B TEXHUKE.

OT €ro JJIMHBI, MacChl U aMIUTUTYIbI
KOJI€OaHuid.

HccnenoBanue 3aBUCUMOCTH NepHoaa
KoJIeOaHUM Tpy3a Ha MPY- )KUHE OT €ro
MAacChI U )KECTKOCTH TPY>KUHBI.
Brruncienune niepuona Koinebanuit
MaTEMaTHYECKOIr0 MassTHHUKA MO
U3BECTHOMY 3HAUCHUIO €TO JUTUHBI.
Brruncienue niepuona Kojiebanui rpy3a
Ha MIPY>XWHE 10 U3BECTHBIM 3HAYCHUSIM
€T0 MAaCCHhI U )KECTKOCTH TIPY>KUHBI.
BripaboTka HaBBIKOB BOCIIPHHHUMATH,
aHaTW3UpOBaTh, mnepepadbaTeiBaTh U

MPEIbSBISITH nH}pOpMaIHIO B
COOTBETCTBUM  C  IIOCTaBJICHHBIMH
3a/1avaMu.

[IpuBeneHre MpuMeEpoB
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aBTOKOJICOATEIIbHBIX MEXaHUYECKUX
cucreM. [IpoBenenne kinaccupukanuu
KoJIeOaHUHI

IIpakTuueckoe 3anstue Ne 13
MexaHndeckre KojIeOaHus M BOJTHBI

JlabopaTopHas pa6ora Ne 7
N3ydeHnue 3aBUCUMOCTH Nepro/ia KojaeOaHui HUTSHOTO
MasiTHUKa

CamocrosiTesibHast padoTa

CocraBuTh Ta0nuIly "XapakTepUCTUKH KoJleOaHui"
Pemenue 3amgaud mo oOpasiry.

TloaroToBka nOKJIAIOB:

-Pacmipoctpanenue konebanuii B cpene,

- XapakTepuCTUKH 3BYKOBBIX BOJH

CocTraBieHne KpoccBOpAa Mo U3y4eHHOU TeMe

DJIeKTPOMArHUTHbIE KOJIeOAHUS U BOJHBI

Tema 4. 2
IlepeMeHHBIH TOK

[TepemennsbIii TOK U ero noaydenue. [lonarue 06
yCTpPOMCTBE MHIYKIIMOHHOTO reHeparopa. JlelcTByromue
3Ha4YeHMs TOKa, HanpsokeHus u DJIC. AKTuBHas Harpyska,
WHJYKTUBHOCTh M €MKOCTb B I[EITU IIEPEMEHHOT0 TOKA.
DneKTpuyecKuil pe3oHanc. BekTopHble AuarpaMMsl.
[TocnenoBarensHOE COeIMHEHUE MPOBOIHUKOB BCEX
BHUI0B. 3akoH OMa Juist yyacTKa [Ienu NEPEMEHHOTO TOKa.
MomHoCTh epeMeHHOTo Toka. [IpeoOpazoBanue
nepeMeHHoro Toka. Tpancdopmarop.

HaGntonenue ocuiorpaMm
TapMOHUYECKUX KOJICOAHUM CHITBI TOKa
B LICTIH.

HN3mepenue 31eKTpPOEMKOCTH
KoHJeHcaropa. U3mepenue
WHIYKTUBHOCTH KaTYIIKH.
HccnenoBanue siBneHus
AIIEKTPUYESCKOTO pe30HAaHCa B
HOCJICAOBATEILHOM IIEIIH.

IIpoBenenue aHaJIOTruH MEXIY
pu3mgeckumMn BEJINYUHAMH,
XapaKTepHU3YIONINMHU MEXaHUIESCKYIO U
SIEKTPOMATHUTHYIO KojiebaTeIbHbIC
CHCTEMBI.

Pacuer 3mayenmnii cuibl TOKa 1

10
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HaOpsPKEHUsS Ha JIEMEHTaxX Henu
IIEPEMEHHOr0 TOKa.
HccnenoBanue npuHIUNA JeUCTBUS
Tpanchopmaropa. Mccinenoanue
MpUHIIKIIA ISUCTBUS TeHepaTopa
MIEPEMEHHOr0 TOKa.
Wcnons3zoBanue MuTepHeTa aJis
Morcka uH(popMaIuu O COBPEMEHHBIX
cnocobax nepefadu dIEKTPOIHEPTHUH

IIpakTnueckas padora Ne 14
[TepemeHHbIN TOK

CamocrosiTesqibHast padbora

[ToAroTOBUTH MPE3EHTALIMIO : TEHEPATOP HE3aTyXaroMINX
konebanuil. [Ipunnun nerictBus Tpanchopmaropa.
Pemenue 3agad mo o6pasiry.

Tema 4.3
JJIeKTPOMarHuTHbIE
KO0J1e0aHUS M BOJIHBI

DIEKTPOMArHUTHOE TI0JI€ U 3JICKTPOMArHUTHBIC BOJTHBI.
CKOpPOCTPh MEKTPOMArHUTHBIX BOJIH
Kone6atenpHbiil KoHTYp. CBOOOIHBIE SJIEKTPOMAarHUTHBIC
KosieOanus B KoHTYype. [IpeBpalieHust 3Hepruu B
KosiebaTeIbHOM KOHType. CoOCTBEHHAs 4acToTa
KoJieOaHH B KOHTYpE. 3aTyXalolInue JIEKTPOMarHuTHEIC
kosiebanus. TOKM BBICOKOW YaCTOTHI U MIX TIPUMECHEHHE.
B3anMOCBS3b 3JEKTPUYECKOTO M MArHUTHOTO TIOJICH.

DNEKTPOMarHUTHOE MOJIe U €r0 PaclpOCTPaHEHHE B BUJIE
AIIEKTPOMArHUTHBIX BOJIH (10 MakcBemny). OTKpBITHIiMA
KoJIe0aTeIbHBIN KOHTYP KaK UCTOYHHK JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOMAarHUTHbBIE BOJHBI U UX CBOMCTBA. DHEPrus
AIIEKTPOMArHUTHOTO MOJIs (BOJHBI).

duznyecKkue OCHOBBI PaInoCBs3U. [IpUHIUTIBI

paauonokanuu u teneBuaeHus. Kocmuueckue

pagMoU3ITyYeHUS.

OcylecTBiieHHE pajuonepesadyu |
paauornpuema. HccnenoBanue
CBOMCTB OJICKTPOMArHuTHBIX BOJIH C
IMOMOIILEO MOOHJIBHOTO TeJie- hoHa.
Pa3BuTHE IEHHOCTHOTO OTHOIIICHUS K
U3y4daeMbIM Ha ypoKax (QU3UKHU
00BEKTaM U OCBauBaeMbIM BUaM
nesitenibHOCTH. OOBsICHEHUE
OPUHITAITHAIIBHOTO Pa3IUIUs IIPUPOIBI
YHOPYTHX U DJICKTPOMAarHUTHBIX BOJTH.
M3n0keHne CyTH DKOJTOTHIECKUX
npoOieM, CBsI3aHHBIX C
AIEKTPOMArHUTHBIMH KOJIC€OaHUSIMHU U
BOJIHAMM.

OOBsICHEHHUE POTU JIEKTPOMATHUTHBIX

BOJIH B COBPEMEHHBIX MCCIICI0BAHUIX

Bcenennoi

IIpakTnueckas padora Ne 15
DJEeKTPOMAarHUTHbIE KOJIEOAHUS M BOJIHBI
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CamocrosiTesibHas padoTa

buorpadus yueHbIx:

M. Ilnauk, C. boasiman, I1.H. JIeGenes.

IloaroToBuTh JOKIAM: XMMHYSCKOE ACHCTBHE CBETA U €O
MIPUMEHEHHE.

[ToaroToBUTH MpE3EHTALMIO:

[TpuHUIUIIBI paTUOCBSI3U, PATUOIOKAIIUN U TEJICBUICHUS.

Paznen5 Onruka

10

Tema 5.1.
I'eomerpuueckas
ONTHKA

Pa3Buture npencraBienuii o npupojie ceera. CKOpocTh
ceera. [IpuHnum ['rolireHca. 3aKOH OTpaKEHUSI U
npenomiieHus cBeta. Gu3nyeckuil CMbICT MOKa3aTess
npenomienus. [lonHoe otpaxenue cseta. [loctpoenue
n300pakeHU# TIPEeIMETOB B JIMH3aX U 3epKayiax. [ a3 u
ONTHYECKUE TTPUOOPHI.

[IprumMeHeHMe Ha ITPAKTUKE 3aKOHOB
OTPAKCHHUSI U TIPEIIOMJICHHUS CBETa
MIPU PEIIICHUH 3a/1a4.

OnpenesieHne CreKTPaATbHBIX TPaHUIL
YYBCTBUTCIbHOCTHU YCJIIOBECYECKOTO
riasa.

YMeHue CTpOUTh U300paXKeHUs
npeaMeToB, J1aBaCMbIC JIMH3aMHU.
Pacuer paccTositHUS OT JIMH3HI J10
U300pakeHUsI IPSIMETA.

Pacuer

ONTUYECKOU

CUJIBI JTUH3BI.

Nsmepenue

(poxycHoro

paccTosiHus

JUH3BI.

JlabopaTopHas padora Ne 8
Ornpenenenue nokazaress IpeJoMICHUS CTEKIa
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Tema 5. 2
BoaHoBas onTuka

BouHOBBIE cBOlCTBa cBeTa. KOrepeHTHOCTh 1
MOHOXpPOMaTHYHOCTh. MIHTepdepenius cera, ee
MIPOSIBJIEHUE B IIPUPOJIE U IPUMEHEHNUE B TEXHUKE.
Hudpaxmus cBera. Judpakuus Ha MIETH B apauIeIbHBIX
nTydax U AUQpakImOHHOU pemieTke. IudpakinoHHbIH
CIEKTD.

DoTOMETPUYECKUE BEIUYMHBI U €IMHULIBL. 3BE3HbIE
BEJIMYMHBI.

[Tonsitue o nossipuzanuu. [ossipon e, ux
MIPUMEHEHHE B HAYKE U TEXHHUKE.

Hucnepcus cseta. Pa3noxenue 6enoro ceeta

npusmoit. [[gera ten. Buael ciektpoB. CnexkTpanbHbINA
aHaJu3.
Paznuynble  BHUIBI  BJEKTPOMArHUTHBIX  H3Jy4EHUI
(pamroOBOJHBI, nH(ppakpacHoe, BUJIUMOE,
yIbTpaUOIETOBOE M PEHTIEHOBCKOE W3JIYUCHHS) M HX
MIPaKTUYECKOE MPUMEHEHHE.

HaoOmonenne ssBnenust

HUHTEep(PEPESHIINN IICKTPOMAarHUTHBIX

BostH. HaOJroneHne siByieHust

AU paKIuy SIIeKTPOMarHUTHBIX BOJIH.

HaoOmronenne ssBieHust Moiasipu3aum

3JIEKTPOMAarHUTHBIX BOJH. MI3MepeHune

JUTUHBI CBETOBOW BOJIHBI ITO

pe3yJibTaTaM HaOJIFOICHUS SIBJICHU ST

nHarepdepenumu. Habnroaenue

SIBJICHHSI TN (PPaAKIIUH CBETA.

Hao6roieHre siBJICHUS TTOJISIPU3AIUH U

pucnepcuu ceera. llouck paznnyuii u

CXOACTBAa MEXKTy TU(PPAKIITMOHHBIM U

JVMICIIEPCUOHHBIM CHEKTPaMHU.
[TpuBeneHne TIpUMEpPOB TIOSIBJICHUSI B
MPUPOJIE W HCIOJIb30BaHUSI B TEXHHUKE
SIBJICHUW UWHTepPepeHnu, audpakiui,
MOJISIpU3allMi W JIUCIIEPCHHM  CBETa.
Ilepeuucnenue METO/I0B NO3HaHUS,
KOTOpBIC HCIIOJb30BaHbl IIPU H3y4YCHUU
yKa3aHHBbIX SIBJICHUU

JlaGoparopuasi padora Ne 9,10
Omnpenenenue JIMHBI BOJHBI C TOMOIIBIO TU(DPAKINOHHON
peleTku

Habmoienue cnekTpoB U3ydeHHsl ¥ MOTJIONEHUs

CamocrosiTesibHas padoTa

[HoaroroButk noknaasl: [Ipoucxoxaenue paayru,
Bunumbie 1 HEBUAUMBIE U3ITyYEHUS.

buorpadus yuensix: X.I'rolrenc

Pemenue 3agau no oOpasiry.

Pa3zgen 6
OcnoBel CTO

Tema.6.1 J1emMeHTHI
crenuaJbHON Teopun
OTHOCHTE/IbHOCTH

HMHBapraHTHOCTB MOZYJISl CKOPOCTH CBETA B
BakyyMe..IIpeoGpazoBanue ["anunes. 3aKoH ClOXKEeHUsS
ckopocteil. [loctynarel DiiHmrelina. [IpoctpancTBo n

10
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Bpemst CTO. CBsi3b Macchl ¥ SHEPTUN CBOOOTHOM
yacTULbl..CBsA3b UMITYJIbCA U SHEPTUU B PENIATUBUCTCKOMN
MexaHuke. OTHOCUTENIBbHOCTD IPOMEXKYTKOB BPEMEHU U
JUIMH OTPE3KOB. DHEPrHUsl MOKOSI.

Paznen 7
DJIeMeHTbI
KBAHTOBOM (u3uKu

Tema 7.1 KBanToBast
ONTHUKA

TemoBoe n3nyueHue. AOCOJIFOTHO YEPHOE TEJO.
3akon Kupxroda. 3akonsr Credana-bonpiimana u Buna.
Y neTpaduoneroas katactpoda”’. Pacnipenenenue
SHEPrUH B CEKTpe n3mydeHus. CIIeKTpaTbHbIC KIIACChI
3BE3/I.

I'mmoresa [1nanka o kBanTax. ®otorddext
VYpasuenue DitnmreitHa as potoddpdexra. Buyrpennuit
dhoTtorddext, ero ocobernroctu. [Ipumenenne
dbotorddekra B rexuuke. Doton. [lonsrue 06 3pdexre
KomnToHa.

KopnyckynsipHo-BOJTHOBOM Ayanu3M. [[aBiieHue cBera.
Omngitel I1.H.JIeGeneBa. XuMuueckoe AeliCTBUE CBETA, €r0
npuMeHeHue B poTorpaduu U HEKOTOPHIX
TEXHOJIOrM4ecKux npoueccax. [lonsarue o potocunTese.

HaGnronenue (poTornexrpuueckoro
a¢dekra. OOBsiCHEHUE 3aKOHOB
CtoneToBa Ha OCHOBE KBAaHTOBBIX
NpeaCcTaBICHUM.

Pacuer MakcuMasibHOU

KUHETUYECKOU SHESPTHUH DIIEKTPOHOB
npu poroanekrpuyeckoM dddekTe.
Omnpenenenue padoThI BBIXOJa
AJIEKTPOHA MO TpauKy 3aBUCHUMOCTH
MAaKCHUMaJbHOU KHUHETHYECKOH 3HEPruu
(boTO2JIEKTPOHOB OT YacTo- ThI CBETA.
N3mepenune paboThl BBIXOJA AJIEKTPOHA.
[lepeuncnenne npuOOPOB yCTAaHOBKH, B
KOTOPBIX MIPUMEHSIETCS 0e3-
MHEePIUOHHOCTEL (oToddPexTa.

OOBsicHeHUE KOPITYCKYJISIPHO-BOJIHOBOT'O
nyanu3ma cBOWCTB (poToHOB. OOBsICHEHHE
pOJM KBAaHTOBOW ONTHUKHA B Pa3BUTUH

COBpPEMEHHON (PHU3UKHU

IIpakTHyeckoe 3ansaTne Nel6

KBaHnToBas ontuka

JlabopaTopnasi pabora

CamocrosiTesibHast padora
[ToaroToBUTH NOKIAABI:

CocraB kocmuueckux Jyued. Jlazepel. Ponbp 3emHOI
aTMoc(epbl B MOTJIOMEHNH KOCMHYECKUX JIydeil.
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Pemenue 3a1au o oOpasiry.

Tema 7. 2. Duzuka
aToOMa M AaTOMHOI'0

sapa

Crpoenue aToMa: IIaHeTapHast MOJENIb U MOJIEIb
atoma Pezepdopna- bopa.llornomnenre u n3ay4eHne cBera
atomoM. [IpuHIMII TEHCTBHS U UCIIOIB30BAHKE JIa3epa

Mogenbs cTpoeHus: aTOMHOTO siipa. SIIepHbIe CUIIBL.
JleexT Macchl U SHEPTHUsl CBSI3M siIpa.

Buibl KocMHYECKOTO U3TydeHUs. DJIeMEHTapHbIe
yacTullbl. DyHJaMEHTAIbHBIE B3aUMOICUCTBUA.

Jlenenue TsHKENBIX aTOMHBIX SIJIEp, IIEMHAs PeaKIus
JeJIeHNs. YTpaBisiemas [ienHas peakuus. SnepHeie
peakTopsl. SnepHas dSHepreTHka.

Hab6mronenune nuHeHdaThIX
CIIEKTPOB.

Pacuer 4acTOTBhI M JJIUHBI BOJIHBI
HUCITyCKaeMOro CBETa IpHU Mepexo/ie
aToMa BOJIOPOJa U3 OJTHOTO
CTAIITMOHAPHOT'O COCTOSIHUS B APYTOE.
OOBsiICHEeHHE TIPOUCXOKICHUS
JIMHEWYaTOTO CIEeKTpa aToMa BOAOpOaa U
paznuuus TMHEeHYaThIX COIEKTPOB
pa3IUYHBIX ra30B.

HccnenoBanue JuHEHYaTOro
CIIeKTpa.

Hccnenopanue puHIIMNA PaOOThI
JJIOMHUHECIIEHTHOM JTaMIbI.
HaoOmronenue u ooObsicHEHUE
NpUHLMIIA ICHCTBUS 1a3epa.
IIpuBenenuenpumMepoB
HCIOJIb30BaHUsI Ia3epaB
COBPEMEHHON HayKe U TEXHUKE.

Hcnons3oBanue MHTEpHETA 1151
Ioricka MH(GOPMAIUH O NEePCHESKTUBAX
npuMeHeHus1 jazepa HaOmonenue
TPEKOB ajib(a-4acTuI] B KaMepe
Bunscona. PeructpupoBanue sinepHbIX
WU3JIy4YEHHUU C MOMOIIBIO CUETUHNKA
I'eitrepa.

PacueT sHEepruu cBsI3M AaTOMHBIX
siIep.

Ompenenenue 3apsiia 1 MacCOBOTO
quciia aTOMHOTO sIapa,
BO3HHKAIOIIIETO B PE3yJIbTATE
paarvoaKTHBHOTO pacriaaa.
Brraucnenue sHeprum,
0ocBOOOXTaroIIeiics mpu
paaroaKTHUBHOM pacriaje.
OnpenenieHue NpoayKTOB siACPHOU
peakuuu.

Brraucnenne sHeprum,

14
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OCBOOOXK/TAIOIIIEH CST TPH SIIEPHBIX
peakuusix. [loHMMaHUE IPEUMYIIIECTB U
HEIOCTAaTKOB UCITOJIb30BaHUSI aTOMHOMN
SHEPTHUH U HOHUZUPYIOIIUX U3ITYICHUN
B IIPOMBIIIIJICHHOCTH, MEUIIHHE.
M3noxxeHue CyTH 9KOJIOTHYECKUX
npoOsieM, CBSI3aHHBIX C
OMOJIOTUYECKHUM JIEHCTBHEM
paaTruOaKTUBHBIX U3TYUYCHHUH.
IIpoBeneHnue kiraccupuKanuu
3JIEMEHTAPHBIX YACTHIL ITO UX
(pru3mdecKkuM XapaKTepUCTHKAM
(macce, 3apsis1y, BpEMEHU KU3HH,
CIIUHY U T.1.).

ITonuMmaHue HEHHOCTEH HAY4YHOI'O
MMO3HAHUSI MUPa HE BOOOIIE JJIs1
YeJIOBEYEeCTBa B IIEJIOM, a JJIsI Ka)I0TO
0o0y4arounierocst JM4HO, IEHHOCTEH
OBJIAJICHUSI METOJIOM HAay4YHOTO MTO3HAHUS
JUISL IOCTHIKEHHUSI ycIiexa B JII0OOM BHJIC
MPaKTUYSCKON JIeSTEIIbHOCTH

IIpakTuyeckas padora Ne 17
®du3rKa aToMa ¥ aTOMHOTO sijipa

CamocrosiTesqibHast padbora

[ToaroToBuTh npe3eHTanuio: buojgorunueckoe aecTere
PaIMOaKTUBHBIX JIYUCH.

[Tonyuenue paguoakTUBHBIX U30TOMOB U UX MPUMEHEHHE B
MEIIUIIUHE, TPOMBIIIICHHOCTH, CEIHCKOM X035HCTBE.

Pa3znen 8
IBoIIONHSA
Bcenennon
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Tema 7. 1. CTpoenne
U pa3BuUTHE
Bcesiennoi

Tepmosiniepuble peakiuu. 3Be3[bl U HCTOYHUKU HX
SHEpPruu. CoBpeMeHHbIE IPEJICTaBICHUS 0
MIPOUCXOXKIAEHUU U 3BoJtonK CoJIHIIA U 3BE3I.
lNanaktuka. [IpocTpaHcTBeHHbIE MacIITaObl HAOMOAAEMON
Bcenennoii. IlpumeHuMOCTh  3aKOHOB — (pU3UKKU  JJIA
00BsICHEHUS PUPO]IbI KOCMUYECKHX OOBEKTOB.

HaOmronenue 3a 3Be3namu, JlyHo# n
IUTaHeTaMHu B Teyieckon. Habmonenne
COJIHEUHBIX ISITEH C TTOMOIIBIO
TEeJIeCKOIla U COJIHEYHO- IO JKpaHa.
HUcnonszoBanue HTEpHETA /1151
oucka n300pakeHN KOCMHUYECKHUX
00BEeKTOB U MH(pOpMaLUu 00 UX
ocobeHHOCcTsIX OOCyXIeHNne
BO3MOJKHBIX CIIEHAPHUEB DBOIIOIINH
Bcenennoii. Mcnone3oBanue
WuTepHeTa J1sl TOMCKa COBPEMEHHOU
nH(pOpMAIIUH O Pa3BUTHH
Bcenennoii. Onienka nHGopMaiuu ¢
IO3ULIMU €€ CBOWCTB:
JIOCTOBEPHOCTH, OOBEKTHBHOCTH,
MOJIHOTHI, aKTYaJIbHOCTH U T. .

Tema 7. 2.
TepmosiiepHbIi
CHHTE3. DBOJIOLHUSA
3Be3I.

DBOJIOLMS U SHEPTUS TOpeHUs. TepMOsAepHBIN CUHTES.
OOpa3oBaHue TIJIAHETHBIX CHCTEM. CouiHeuHas
cucTema.

Breruucienue sHepruu,
OCBOOOKTAFOIICHCS TP
TEPMOAACPHBIX PC- aKI[UAX.
DdopmynupoBka npobdiaem
TEPMOSIIEPHON PHEPIreTHUKU.
OObsiICHEeHNE BITUSIHUS

COJTHEYHOU aKTMBHOCTH Ha

3emito.

ITonnmMaHMe pOJIU KOCMHUYECKUX

W CCIIEIOBAHUM, UX HAYYHOTO U
SKOHOMHYECKOTO 3HAYCHMUS.
OO0cyXaeHue COBPEMEHHBIX TUIOTE3 O
MpoucxX0Xk,1eHUU COJTHEUHONW CUCTEMBI

CamocrosiTesibHas padoTa
IToaroToBUTH MpE3EHTALIMHN:
Crpoenue Hael u apyrux l'ajgakTuk.
CrpoeHune COTHEUHON CHUCTEMBI.
O06pa3oBaHueE MJIAHETHBIX CUCTEM.

Hroro

279
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JUi1st XapaKTEepUCTUKU YPOBHS OCBOEHHSI y4eOHOTO MaTepHaia UCIOIb3YIOTCS CIIEAYIoNe 0003HAYCHUS:

1. — 03HaKOMUTENBHBIH (y3HABaHUE paHEe U3yYEHHBIX 0OBEKTOB, CBOMCTB);

2. — penpOaYKTHUBHBIN (BBITIOTHEHUE IEATEILHOCTH 10 00pa3iy, HHCTPYKIMH WM MOJT PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHUE U CAMOCTOSITETIHHOE BBHITIOJHEHHE ICATEILHOCTH, pelIeHHe TPOOIEMHBIX 3a/1a4)
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2.3. llpodpunbHas cocTaBaswinas 001e00pa3oBaTEeNbHON JUCHUILIUHBI
«Du3uKa»:
peanusyercs 3a CUET yBEIMUYECHUS II1yOuHbl (POPMUPOBAHUS CUCTEMBI YUEOHBIX

3aJaHAM, TaKUX JUJAKTUYECKHX EIUWHHI] TEeM MporpaMmbl Kak: «llocTOsSTHHBIM
ANEKTPUUYECKUN TOK», «llepeMEHHBIN JJIEKTPUYECKUA TOK», «DIEKTPOMArHUTHBIE
KOJIe0aHUS W BOJIHBI», «DJIEKTPUYECKUM TOK B Pa3IMYHBIX CpPellax», BXOAIIUX B
npopuiabHOE  colepkaHue. ITo obOecrieunBaeT 3(PGEKTUBHOE OCYIIECTBICHUE
BBLIOpDAHHBIX IIEJIEBBIX YCTAHOBOK, OOOTaIlleHHE pa3IudHbIX (GopM  y4eOHOM
NEATENbHOCTA 32 CU€T  COIVIAaCOBaHUA €  BEAYUIMMHM  JI€SITEIbHOCTHBIMU
XapaKTEePUCTUKAMU BHIOPAHHOM CIEIIUATBLHOCTH.

[IpoduneHas cocrapisiomas oOTpakaeTcs B TPeOOBAHUSAX K TMOJATOTOBKE
00ydJaromuxcs B 4acTH:

— oO0mei cHCTeMBbl 3HAHUM: COJIEpIKATEIbHbIE TPUMEPHl HCIOJIH30BaHUS
bu3MKO-MaTeMaTHYECKUX UIEH U METOJIOB B MPO(PECCHOHATLHOM eI TeIbHOCTH;

— YMEHHMi: pa3nuuve B YpPOBHE TpeOOBaHUU K CIIO)KHOCTU MPUMEHSEMBIX
aIrOpUTMOB;

—  TPAKTUYECKOTO WCIIOIb30BAHUSA NPUOOPETEHHBIX 3HAHUH M yMEHMI:
WHAUBUAYaTbHOTO Yy4e€OHOrO OIbITa B TOCTPOCHUU (DHU3MYECKUX MOJeseH,
BBITIOJTHEHUHU UCCIIEI0BATEILCKUX U IPOSKTHBIX Pa0OT.

[Mpodunuzarnust ocymiecTBisieTcsl 3a CUET MCIOIB30BAHUS MEXKIPEIMETHBIX
cBsizell ¢ aucruiummHamMu «MareMmatukay, « Xumus», « MTHbopmaTiKkay, yCUIeHueM 1
pacIIMpeHreM TPHUKIAJAHOTO XapakTepa HU3y4YeHHs (GU3HKH, MPEUMYIIECTBEHHOM
OpHEHTAallMEl Ha E€CTECTBCHHOHAYYHBIM CTUJIb ITO3HABATEIBHOW JEATEIBHOCTH C
y4€TOM TEXHHYECKOTO MPOQ s BHIOPAaHHOH CIIEIUaIbHOCTH.

[IpodunbHast HaMpPaBIEHHOCTh OCYIIECTBISIETCS TaKXKE IMyTEM YBEIHYCHUS
JIOJTM  CaMOCTOSTENILHON pPa0OThl 00YyYalOMUXCs, Pa3IUIHBIX (OPM TBOpPUECKOU
paboThI (MOATOTOBKH M 3aIIUTHI PeepaToB, MPOESKTOB), PACKPHIBAIOIINX BaKHOCTh U

3HAYUMOCTh TEXHHUYECKOTO mpoduis npodeccumn.
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3. YCJOBUS PEAJIN3AIIMYA YYEBHOM JUCIUILINHBI
3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHATBHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanus yueOHON JUCHUIUIMHBI TpeOyeT HaNU4Yus yueOHOTro KabuHera (hU3UKH.

O6opynoBaHue yuyeOHOTO KabUHeETa:
— TIOCaJI0YHBIC MECTA CTY/ICHTOB;

— paboyee MECTO MPETo1aBaTels;
— pabouas J0CKa;

— HarmsgHele MocoOus (Y4eOHWKH, OMOpPHBIC KOHCIEKTHI-TUIAKATHI, CTEHIBI,
KapTOYKH, pa3/laTOUYHbIN MaTepual, KOMIUIEKTHI JAOOPaTOPHBIX padoT).

Texaudeckue cpecTBa O0yICHUS

— TIK,

— BUJICOIIPOCKTOP,

— IIPOEKITMOHHBIN dKpaH.
3.2. UudopmanuoHHoe odecrieueHne 00ydeHust
Ilepeyenbr  pexkoMeHAyeMbIX  Yy4eOHBbIX u3AaHuii, HHTepHeT-pecypcos,
AOMOJTHUTEJIbHOM JTUTEPATYPbI
OcCHOBHBIC HCTOYHHUKH:

1. imutpues B.®.duzuka pis npod.Tex.nmpoduis yueoHuk, M., « AkagemMus»,
2010r.

2. [Tunckuit A.A. ®usuka, yueonuk, M., «Dopym - Uadpa-My», 2010r.

3. PeimkeBuu A.I1. COopuuk 3a1a4 no ¢pusuke, yd. mocodbue, M., «JIpoday,
2009,14,16r.

4. ]ImutpueBa B.®D. ®dusuka, yueoHuk, M., «Akagemusy», 2004,08r.

o5.ImurpueBa B.®. 3amaum no ¢usuxke CIIO: yued. mocodme. — M.
«Axanemus», 2003; 2009 r.

6.PbiMKeBHY AM. Coopruk 3agay mno ¢usuke (0azoBbrii)— M.
«Apoga»2003, 2009.

7. ImutpueBa B.®. ®dusuka: yueonuk. — M. «Axagemus», 2003.

8.I'engenmreiin JI.O., Juk FO.U. ®uzuka. YueOnuk misa 10 k1. — M., 2005.

9.I'eapenmreiin JI.O. Tuk FO.M. ®uszuka. Yueonuk misa 11 xir. — M., 2005.

10.Tpodpumon T.U. ®usuka B tadauuax CIIO, M. «Axaaemus»,2008r.

11. Tpopumon T.U. ®uzuka .Coopuuk 3anau CIIO, M. «Ipoga»,2008r.

12. Tpopumon T.U. ®usuka .Pemenue 3anau CI10, M. «/Ipoda»,2008r

13.1Iunckuii A.A. ®usuka, yueonnk, M., ®opym-Undpa-M, 2010.

14. TpomoB C.B. ®wusuka: Mexanuka. Teopuss OTHOCUTEIHLHOCTH.
OnekTpoauHaMuka: YueOHuk ansa 10 k1. o0uieodpa3zoBaTeabHbIX yupexaeHud. — M.,
2001.

15.I'pomoB C.B. ®uszuka: Ontuka. TernoBele siBaeHus. CTpoeHHE U CBOWCTBA
BemiecTBa: YueOHuK s 11 ki1. o01eo0pazoBaTeabHbIX yupexaeHuii. — M., 2001.

31



16. KacbsiHoB B.A. ®wuzuka. 10 xi.: YuyeOHUK s 001eoOpa3oBaTelbHBIX

yueOHbIX 3aBefeHuil. — M., 2005.

17.KacesinoB B.A. ®duzuka. 11 wi.: YueOHuk nams o01eoOpa3oBaTeIbHBIX
yueOHbIX 3aBefeHuil. — M., 2003.

18.Camoitnenko IL.U., Cepree A.B. COopHUK 3a/1auy ¥ BOMPOCHl MO (DU3UKE:
yueb. nocobue. — M., 2003.

19.Camoitnenxo II.M., Cepree A.B. ®usuka (s HETEXHHUYECKUX
cnenuanbHocTel): yueOHuk. — M., 2003.

JJonosHuTENBHAS JJUTEPATYPA
1. ImutpueBa B.®. 3agaun no ¢pusuke, y4u. nocooue, M.,«Axagemus»,2008r.
2.Tpopumos T.W. ®uszuka B Tabnuiax, yd. noc., M., «Axanemus», 2008r.
3. Tpodumon T.1.duzuka. CoopHUK 3a1a4, y4. oc.,M.,«JIpoda»2007r .
4.®dupcoB A.B.Kypc dusuku, yuebnuk, «JIpoda», 2006r.

HNuTepHeT- pecypcsl

fcior.edu.ru (PeaepanbHbIi EHTP UHGOPMAIIMOHHO-00PA30BaTEIBHBIX PECYPCOB).
wwww.dic.academic.ru (AkagemMuk. Cli0Bapy 1 SHIUKJIOTICIUN ).

www.booksgid.com (Books Gid. Dnexkrponnas 6ubinoreka).

www.globalteka.ru (I'mo6anrteka. 'mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (EnnHoe okHO ocTyma K 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru (JIyumnas yueOHas auteparypa).

www.school.edu.ru (Poccuiickuii oOpazoBaTenbHbIN TOpTai. JIOCTYITHOCTS,
KauecTBo, 3 dek-

TUBHOCTD).

www.ru/book (DnextponHas 6uOIUOTEUHAS CHCTEMA).

alleng.ru/edu/phys.htm (OGpa3zoBartensHbie pecypcbl MHTepHeTa — Dusuka).
www.school-collection.edu.ru (Equnas xoimekius nudpoBbIX 00pa30BaTEIIHHBIX

pecypcoB). https//fiz.1september.ru (yaeOHO-MeTOIMUECKas TazeTa «DU3UKaY).

www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o pusuke). www.nuclphys.sinp.msu.ru
(Anepnas ¢puzuxa B Uatepuere). www.college.ru/fizika (ITogroroska k EI'D).

Www.Kvant.mccme.ru (HayqHO-TTOTYJISIPHBIN (PU3NKO-MaTeMaTHICCKUH JKypHAI

«KBaHT»). www. yos. ru/natural-sciences/html (ecTecTBeHHO-HAYUHBIN KypHAT JJIs
Monoaexu «Ilyts

HayKy»).
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOMI

JTUCHUATIIUHBI

KonTpoais u  omenka

pE3yJIbTaTOB

OCBOCHUA

yueOHOH

JUCIHUITIIMHBI

OCYHICCTBIIACTCA IMPEIIOAAaBaTCICM B IMTPOUCCCC MPOBCACHUSA IMTPAKTUICCKUX 3aHITHU U

1a00paTopHBIX PabOT, TECTUPOBAHUS,

VMHJVMBUAYAJbHBIX 33/1aHUM, IPOEKTOB, UCCIEAOBAHUN.

a TaxKKE BBIIIOJTHCHUA O6y‘laIOIJ_[I/IMI/IC$I

PesyabTaTsl 00yyeHus
(MPEAMETHBIE PE3YJIbTATHI)

®opmupyemsie OY /1 u
o0mue KOMIeTeHUMHU

®opMbI U METOAbI
KOHTPOJISl M OLl€eHKHU
pe3yabTaToB 00y4eHust

- ¢(OpMUPOBAHHOCTH
OpEeACTABIICHUI O POJIUM U MECTE
(3K B COBpEMEHHON Hay4YHOUI
KapTHHE MHpPa; TOHUMaHNEe
(prznuecko cyniHOCTU
HaOIrOIaeMBIX BO BeereHHoi
SIBIICHUH, POJIN (PU3UKHU B
bopmupoBanuH Kpyro3zopa u
(pyHKIMOHaIBHON I'PaMOTHOCTHU
4eJoBeKa JJIs1 PElISHUs
MPaKTUYECKUX 3aj1ad;

- BJAJEHUE
OCHOBOIIOJIAratOIIUMHU
(br3MYecKuMH NOHATUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPHUSAMHU; YBEPEHHOE
HCII0JIb30BaHuE (PU3UUECKOMN
TEPMHHOJIOTMH U CUMBOJIMKH;
- BJIaJICHUE OCHOBHBIMU
METOJaMH HAy4YHOT'O TIO3HaHUs,
HCIIOJIb3YEeMbIMU B (pU3UKE:
HaOJIIOJIECHUEM, ONHUCaHUEM,
H3MEPEHUEM, IKCIIEPUMEHTOM;
- yMeHus1 oOpabaThsIBaTh
pe3ybTaThl U3MEPEHU,

06Hapy71(I/IBaTB 3aBHUCHMOCTDb

JInuHocTHBIC
caMOOpTaHu3alusl,
peryJisiTuBHbIE
camoo0y4eHue,
No3HaBaTeJIbHbIE
MH(OPMALMOHHBIN OJIOK
KOMMYHUKAaTHBHbIE
KOMMYHHUKaTHUBHBIN OJIOK

OK 1-10

IToaroroBka cooOmIeHHid,
JIOKJIa70B, pedepaTos,
KOMITBIOTEPHBIX
IIPE3EeHTalNN
BrImosHeHue ToManmHux
3aJlaHUM, IPAKTUYECKUX
pabot

Otuer no 1a60PaTOPHBIM
pabotam

Beinonnenue
WHAUBUAYAIbHOTO IPOEKTa
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MEXy (PU3nIEeCKUMHU
BEJIMYUHAMH, OOBSICHSITh
NOJIyYEHHBIC PE3yJIbTaThl U
JienaTh BBIBOJBI;

- chopMHUPOBAHHOCTH YMCHHSI
peniathk GU3UYESCKUE 3a0a4H;

- ¢(OpPMUPOBAHHOCTH YMEHUS
IMIPUMCHSTH ITOJTyYCHHBIC 3HAHUS
J1s1 OOBSICHEHUSI YCIOBUN
OpOTEeKaHUs (PU3NIECKUX
SIBJICHUM B IPUPOJIE,
npodeccuoHaJIbHON chepe U AJjist
OPUHSITHS TPAKTHICCKUX
peluIeHnii B NOBCEIHEBHOM
J)KU3HU;

- ¢(OpMUPOBAHHOCTH
COOCTBEHHOU IIO3UIIUH I10
OTHOIIICHUIO K (pU3UIECKOM
uHpOpMAITUH, TOJTyYaeMOu U3

Pa3HBIX HCTOYHHKOB.
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[Tpunoxenue 1

5. IJJAHUPOBAHUE YUEBHBIX 3AHATUN C UICHOJb30BAHUEM
AKTHUBHBIX U UTHTEPAKTUBHbBIX ®OPM U METOJAOB OBYYEHUASA

Ne AKTHBHBIE U
Koa- dbopmupyembie
n/n Tema yueOHoro UHTEPAKTUBHbIE
3aHATHA Bo (popMbI U MeTOABI yHHBepcaHVB HbIC
4acoB y4eOHbIe eUCTBUS
o0yueHus
1. | Mexanuueckas 2 Koundepenuus, padora c | JInunocTHbIE,
pabora TEKCTOM PerynstuBHsIe,
[lo3HaBaTenbHEIC,
KOMMYHHKaTHBHBIE
2. | Ypok - KOHKypc TIO | 2 HUrpossie JInuHOCTHBIE,
TEME "TennoBble TEXHOJIOTUHU(AesI0Bas PerynstusHsle,
sBICHUS" urpa ,mouckoBblii MeTo | [lo3HaBarenbHbIe,
KOMMYHHKaTHUBHBIE
3. | Ypok -2 Urposslie JInuHOCTHBIE,
COPEBHOBAHUE TEXHOJIOTUHU(AesI0Bas PerynstuBHble,
o TEME urpa ,mouckoBblii MeToA) | [lo3HaBarenbHEbIe,
"IlocTostHHBIN TOK." KOMMYHUKATHUBHBIE
4, | Ypok- cemuHap 110 | 2 HenoBas oecena, | JInuHoCTHEIE,
teMe "llomyuenwue, oOcyxieHne PerynsatuBHsle,
nepeaava " [lo3HaBaTeNbHEIE,
pacrpeneneHue KOMMYHHUKaTHBHBIE
ANEKTPUUYECKOTO
TOKa."
5. | UurennexryanpHas | 2 Urpossie JIn4dHOCTHBIE,
urpa "Uro?1 ne? TEXHOJOTUH(eT0BasI PerynstuBHbIC,
Korna? ITouemy" urpa ,mouckoBbiii MeTon1) | [lo3HaBaTenbHbBIE,
KOMMYHHUKaTHBHBIE
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Tembl pepepaToB (1OKIA10B), HHAUBHAYAJIbHBIX IPOEKTOB

Anexcanap I'puropseBud CToJIETOB — pyCCKU (DU3UK.

Anexcanap Crenanoud IlonoB — pycckuid yueHbld, ©300peTaTenb paauo.
AnbTepHATHBHAS YHEPIreTHKA.

AKyCTHUYECKHE CBOMCTBA MOJYIPOBOJHUKOB.

AHnnpe Mapu AMniep — OCHOBOIIOJIOKHUK JIEKTPOINHAMHUKH.
ACHHXPOHHBIN JBUTATENb.

AcTtepounnpl.

ACTpOHOMUS HAILIUX JHEW.

AtomHas ¢usuka. M3otonsl. [I[puMeHeHne pagnoakTUBHBIX U30TOTOB.
beckoHTaKTHBIE METOJIBI KOHTPOJISI TEMIIEPATYPHI.

bunonsipubie TpaH3UCTOPHI.

bopuc CemenoBuu SAxo6u — ¢u3uk u uzoOperares.

Benuyaiinivie OTKpbITHS QUZHKH.

Buibl a5ekTpryeckux pa3psaoB. DIEKTpUUECKUe pa3psibl Ha Ciryx0e
YEJI0BEKA.

Bnusinue nedextoB Ha puznueckue CBOWCTBA KPUCTAIIIOB.

Bcenennas u TemHas marepus.

lNanmuneo 'anunen — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
['onorpadus u ee mpuMeHEHUE.

JIBU)KEHHE Tella IEPEMEHHON MacChl.

Hudpakuus B HalIel KU3HU.

Kunkue KprucTamibl.

3axonbl Kupxroda 1j1s1 351eKTpudecKon 1emnu.

3aKOHBI COXpaHEHHUS B MEXaHUKE.

3HaueHue OTKphITU ["anues.

Urops BacunbeBud KypuatoB — (u3uk, opraHu3aTop aTOMHON HAYKH U
TEXHUKHU.

Ncaax HproToH — co3nmarenb KI1acCHIecKOn (PU3HKH.

Hcnonp3oBaHue 31€KTPOIHEPTUH B TPAHCIIOPTE.

Krnaccuduxkanus n xapakTepUCTUKH 3JIEMEHTAPHBIX YACTHII.
KoHcTpyKkIIMOHHAs MPOYHOCTH MaTEpPHaia U €€ CBA3b CO CTPYKTYpOH.
KoHcTpykums v BUIbI JIA3€pOB.

Kpuoanexkrponuka (MUKpOIIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTHU U UX UCIIOJIB30BAHUE.

Jleonapno na Bunum — ydeHbIi 1 1300peTaTeb.

MarnuTHble U3MepeHus (MIPUHIUIIBI IIOCTPOCHHS PUOOPOB, CITOCOOBI
U3MEPEHUSI MATHUTHOTO MOTOKA, MAarHUTHON MHAYKIIUN).

Maiikn ®apaneit — co3narens yudeHus: 00 3JIeKTPOMAarHUTHOM TIOJIE.
Makc Ilnank.

MeTto MEUYEHBIX aTOMOB.

Mertoabl HAOJIIOAEHUSI U PETUCTPALIMU PAANOAKTUBHBIX U3JIYUYEHUN U YACTHII.
MeTonbl orpeiesIeHus INTOTHOCTH.

Muxann BacunbeBud JIOMOHOCOB — y4€HBIN SHIMKIIONEINUCT.
Mopenu atoma. OneiT Pesepdopa.

MonekyIsIpHO-KHHETAYECKAs TEOPHS NICAIBHBIX Ta30B.

MonHust — ra3oBbld pa3psaa B HPUPOIHBIX YCIOBHSIX.
HanoTtexHonorus — MeXaucuuIUIMHapHasi 00J1acTh PyHIaMEHTATbHON U
MPUKJIaA-HOM HAYKU U TEXHHUKH.

Huxona Tecna: )ku3Hb 1 HEOOBIYAHBIC OTKPBITHA.

Huxonait KonepHuk — co3narens reMoeHTPUIEeCKOM CUCTEMBI MUPA.
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Hunbc bop — oaun U3 co3znareneit COBpeMeHHOM (hU3UKH.
Hyxneocunres Bo Beenennoi.

OObsicHeHue GOTOCUHTE3A C TOUKH 3peHUs (PU3UKU.
Onrtryeckue sSBJICHHS B IPUPOJIE.

OTKpbITHE 1 IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOJIUMOCTH.

ITepeMeHHBIN JIEKTPUUECKUAN TOK U €70 IPUMEHEHHUE.
ITmazmMa — yeTBEpTOE COCTOSTHUE BEILIECTBA.

[Inanetsr COTHEYHON CUCTEMBI.

[TonynpoBOJHUKOBBIE TATYUKU TEMIIEPATYPHI.
[IpuMeHeHne KUIKUX KPUCTAILUIOB B IPOMBILIJIEHHOCTH.
IIprMeHeHnue IepHbIX PEaKTOPOB.

[Ipupona dpeppomarneTusma.

HpO6JIeMBI 9KOJIOTNH, CBA3aHHBIC C UCITOJIB30BaAHUCM TCIIJIOBBIX MAIIINH.

[Ipou3BoCcTBO, NEepelada U UCTOJIb30BAHUE DIEKTPOIHEPTHUH.
[Ipoucxoxaenne COIHEUHONW CUCTEMBI.

[Ibe303nexTprueckuit 3 HEeKT ero npuMeHeHHe.

PazButHe cpencts cBA3M U paauo.

PeakTrBHBIEC IBUTATEIN U OCHOBBI pa0OTHI TEIIOBOM MAITUHBI.
PenukroBoe uznydenue.

Pentrenosckue nyun. Mctopus otkpsitus. [lpumenenue.
Poxnenue n 3BOIIOLMS 3BE3I.

Ponp K.O.[ln0nKOBCKOTO B pa3BUTUH KOCMOHABTHKHU.

CBeT — 3leKTpOMarHuTHas BOJIHA.

Cepreii [TaBnoBuu KoposieB — KOHCTPYKTOP M OpraHu3aTop MpOU3BOJICTBA

PaKEeTHO-KOCMHUYECKOM TEXHUKH.

Cuiibl TpeHwUsL.

CoBpemeHHas CITyTHUKOBAs CBSI3b.
CoBpemeHnHas (pusnyeckas KapTUHA MUPA.
CoBpeMeHHbIE Cpe/ICTBA CBA3H.

CoJHIIE — UCTOYHUK KU3HU Ha 3EMIIE.
TpanchopmaTopsl.

VapTpa3Byk (HoJy4yeHUe, CBOMCTBA, IPUMEHEHHUE).
YrpaBisieMblii TEPMOSIACPHBIA CUHTES.

VYckoputenu 3apsiKEHHbBIX YaCTHII.

®dusukKa U My3bIKa.

dusndeckrue CBOMCTBa aTMOC(HEPHI.

DOTO3IEMEHTHI.

doroaddexr. [Ipumenenue sapnenus Gororddexra.

Xanc Kpuctuan Opcren — OCHOBOIOJIOKHHUK AJIEKTPOMArHeTu3ma.
UYepHble ObIpHL.

[IIkana 31eKTPOMarHUTHBIX BOJIH.

DKOJIOrMYeCKHEe MPOOIeMbl U BO3MOXHBIE ITyTH UX PELICHHUS.
DNEeKTpOHHAsI TPOBOJIUMOCTH METaoB. CBEpXIPOBOAUMOCTD.
Omunuii XpuctuanoBud JleH — pycckuii Gusuk.
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6.JINCT U3SMEHEHMI U JIOIIOJIHEHWI, BHECEHHBIX

B PABOYVIO I[IPOTPAMMY

Ne M3MCHCHUS, JaTa BHCCCHM N3MCHCHU A, Ne CTpaHulIbl C UI3BMCHCHUCM,

BbLIIO

CTAJIO

OcHoBanmue:

IMoanuck JuLAa BHECHIEro H3MEHEeHH s
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