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[TOACHUTEJIbHAA 3AITMCKA

IIporpamma o61meoO6pa3oBaTeNbHON Y4eOHOM JUCITUTLIMHBI

OVY1.10 ®usuka npegHa3HaueHa it u3ydeHus Pu3nku B MpodhecCuoHaTbHBIX
obpazoBarenbHbIx opranmzanusax CI10, peanusyrommx 06pa3oBaTeIbHYIO
MporpamMMy CpeaHero oo1ero oopa3oBaHus B IpeIesiax OCBOCHUS OCHOBHOM
npodeccronabHOM 00pazoBatenbHOl porpammel CIT1O (OITOIT CITO) Ha
0a3e OCHOBHOTO 001IeT0 00pa30BaHMsI MPH MOATOTOBKE KBATU(PHUITMPOBAHHBIX
pabouux. [Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero
o011ero 00pa3oBaHus, MPEIBIBISIEMBIX K CTPYKTYPE, COACPKAHHIO U
pe3ysbTaTaM OCBOCHHUS y4eOHOU AUCIUIUIMHBI «DH31Ka», B COOTBETCTBUU C
PexoMeHganusiMu 1o OpraHr3aIiy MOJIyYeHUs CPETHErO OOIIeTo
oOpa3oBaHMs B Mpeiesiax OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEITHETO
poQeCCHOHATLHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 001IIeT0 00pa3oBaHUs C
y4eToM TpeboBaHMM (peepaabHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHbIX
cTtaHgapToB 1 norydaeMmoi nmpodeccun 08.01.08Macrtep oTaemouHbIX
CTPOUTENLHBIX PaboT (muchMo JlemapraMeHTa rocyapCTBEHHOM IMOJIUTHKY B
cdepe moaroroBku padounx kanpo u JJITO Munobprayku Poccun ot
17.03.2015\e 06-259).

Conepsxanue nporpammbl OV J[.09 ®usuka HanpaBieHO HA TOCTIKCHHE
CICIYIOIINUX LEIICH:

+ OCBOCHHME 3HaHWU O (QyHIAMEHTANBHBIX (QHU3UYECKUX 3aKOHAX U
NPUHIMIAX, JISKAIMNUX B OCHOBE COBPEMEHHOW (PU3NYECKOW KapTHUHBI
MHUpa; HanOoJiee BAXHBIX OTKPBITUAX B OOJACTH (PU3MKH, OKA3aBIIUX
OTIpe/IETISIONISe BIMSHUE HA PA3BUTHE TEXHUKH M TEXHOJIOTHUH, METOMaX
HAYYHOTO MMO3HAHUS TIPUPO/IHI;

« OBIIAQJICHUE YMEHHSIMHU TIPOBOJAUTH HAONIONCHWsS, IUIAHUPOBATh W
BBITIOJIHSTh DKCIEPUMEHTHI, BBIIBUTATh THUIOTE3bI W CTPOUTH MOJEIIH,
MPUMEHSATHh TIOJyYCHHbIE 3HAHUA TO0 GU3UKE M1 OOBSICHEHUS
Pa3HOOOpa3HBIX (PU3NYECKUX SIBICHUM U CBOWCTB BEIIECTB; MIPAKTUICCKU
UCIIONIb30BaTh  (pU3uWYecKkue 3HAHUS, OIEHWBATh  JIOCTOBEPHOCTH
€CTECTBEHHO-HAYYHOU HH(POPMAIIHH;

* pa3BUTHE  TIO3HABATEIBHBIX  HMHTEPECOB,  HWHTCIUICKTyaJIbHBIX |
TBOPUYECKUX CITOCOOHOCTEH B MpoIiecce MpUOoOpETEHNS 3HAHUN U YMEHUH
1o (U3MKE C WCIOJIb30BAHUEM PA3UYHBIX UCTOYHUKOB MH(MOpPMAIMU H
COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHA;

+ BOCMUTaHHWE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB
NPUPOJIBI, WCIIOIB30BAHUS JOCTHKCHHA (U3MKH Ha OJlaro pa3BUTHS
YeIIOBEYECKOW IMBUIM3AIlMU, HEOOXOJUMOCTH COTPYIHHUYECTBA B
MIPOIIECCE COBMECTHOTO BBHITIOJIHCHUS 33/1a4, YBOXKHUTEIHHOTO OTHOIIEHUS
K MHCHHIO OTITIOHEHTA MPU 00CYKICHUH MPOOJIEM eCTECTBEHHO-HAYYHOTO
coJiepKaHus, TOTOBHOCTH K MOPAITbHO-3THYECKON OIICHKE
WCIIOJIB30BAaHUSI HAYYHBIX JOCTIKEHWN, YYBCTBA OTBETCTBEHHOCTH 3a



3aIUTy OKPYXKAIOIIEH CPE/IbI,

* WCIIOJIb30BaHHWE TMPHOOPETEHHBIX 3HAHUW W YMEHWH I pelIeHus
MPAaKTHYECKUX 3a/1a4 MOBCEAHEBHON KM3HU, 00ecriedeHnss Oe30MacHOCTH
COOCTBEHHOW JKHM3HH, PallMOHAIBHOTO MPHPOJONOIB30BAHUS U OXPaHBI
OKpY>KaroIIel cpebl 1 BOZMOXKHOCTh IPUMEHEHUS 3HAHUN TP PEIICHUH
3aJa4,  BO3HUKAIOIIMX B  TOCIeAylouie  mpodeccruoHanbHON
HESITeIbHOCTH.

B mporpammy  BKIIIOYEHO — CONIEp)KaHWE, HANpPaBICHHOE  Ha
dbopmupoBaHHe y  CTYACHTOB  KOMIIETCHIMH, HEOOXOAMMBIX ISt
kauectBeHHOro ocBoenusi OIIOIl CIIO Ha 0a3e OCHOBHOrO OOIIETo
oOpa3oBaHMs C TOJyYEHHEM CpPETHEro oO0IIero 0oOpa3oBaHUs, MPOrPaMMBI
MOATOTOBKU KBanuumupoBaHHbix pabdounx 13.01.10 DnexkrpoMoHTEp 110
PEMOHTY U 0OCTYKUBAHHUIO IEKTPOOOOPYIOBAHUS



OBILAST XAPAKTEPUCTUKA YYEBHOU JUCLUTUINHBI
OY/]1.09 DM3UKA

B ocnoBe yuebOnoi aucruminabl OY/J[.10 ®U3MKA nexuT ycraHOBKa Ha
dbopMupoBaHHe Yy O0O0OydYaeMbIX CHCTEMbI 0a30BBIX MOHATHH (HU3UKKH U
NpEICTaBICHU O COBPEMEHHON (U3NYECKON KapTHHE MHpa, a TaKxKe
BbIpa0OTKAa YMEHUN MPUMEHATh (PU3NYECKUE 3HAHUS KaK B MPOPECCHOHATBHON
NEeSTEeIBbHOCTH, TAK U JJISl PEIICHUS KU3HEHHBIX 3a]1a4.

MHorue mMoJoXKeHUs, pa3BUBaeMble (U3MKOM, pacCMaTpPUBAIOTCS Kak
OCHOBa CO37aHus u UCIIOJIb30BAHUSA UH(OPMAITMOHHBIX u
KOMMYHHUKaIMOHHBIX TexHosoruii (MKT) — oaHoro u3 Hambosiee 3HAYMMBIX
TEXHOJIOTHYECKUX JOCTHKEHUM COBPEMEHHOM ITUBUITU3ALINH.

®du3rka JaeT KI0Y K MTOHUMAHUI) MHOTOYMCIICHHBIX SIBJICHUH U TIPOIECCOB
OKpyXXaromero Mupa (B ©CTECTBEHHO-HAyYHBIX OO0JACTAX, COIMOJIOTHH,
AKOHOMHUKE, sI3bIKE, JJUTEpAType u 1p.). B dusuke GopMUpyroTCss MHOTHE BUIBI
NeSATETPHOCTH, KOTOPhIE HMMEIOT MeTa-IPpeAMETHBIM Xapaktep. K HuM B
MEePBYI0 OYepeAbh OTHOCSTCS. MOJEITUPOBAaHHE OOBEKTOB U IPOIIECCOB,
MPUMEHEHNE OCHOBHBIX METOJOB IO3HAHUS, CHUCTEMHO-UH()OPMAITMOHHBIN
aHanus, popMyIHpoBaHUE TUIIOTE3, AHAJIU3 U CUHTE3, CpaBHEHHE, 000011IeHNE,
CUCTEMAaTHU3allMsl, BBISBJICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€H, MOUCK
aHaJOroB, yNpaBlieHHEe O0OBEKTaMH U mpoiieccamMu. IMEHHO 3Ta AMCHMILIMHA
MO3BOJISIET TMO3HAKOMUTH CTYJEHTOB C HAayYHBIMH METOJaMU TO3HAHUA,
HAY4YUTh UX OTIUYATH TMIOTE3Y OT TEOPHUH, TEOPHUIO OT SKCIIEPUMEHTA.

®duzrka UMEeT O4YeHb OOJNBIIOE W  BCEBO3pACTAIONIEE  YHCIIO
MEXAUCIUIUIMHAPHBIX ~CBsI3€d, NpUYEM Ha YpPOBHE KaK MOHSITHUMHOIO
anmapara, Tak W WHCTpyMeHTapus. Cka3aHHOE TIO3BOJIIET pPacCMaTpUBaTh
(U3UKY KaK METaAUCIUILUINHY, KOTOpast MPEA0CTABIISICT MK IUCITATITNHAPHBIN
SI3BIK JIJISI ONTMCAHUS HAYIHOW KapTUHBI MUDPA.

®uznka SBISIETCS CHCTEMOOOPA3yIOMMM (PAaKTOPOM JJISI €CTECTBEHHO-
HAyYHBIX YYEOHBIX NPEIMETOB, IMOCKOIBKY (U3MUYECKHUE 3aKOHBI JIEKAT B
OCHOBE COJIEp’)KaHWsA XUMHUHU, Owojoruu, Treorpaduu, acTpOHOMHH U
CHCIMAIbHBIX  JTUCIUIUIMH  (TEXHWYECKas MEXaHHWKa, SJEKTPOTECXHHKA,
AJIEKTpOHMKA U JIp.). YueOHas aucuuminda OYJ[.10 ®U3UKA co3paeT yHu-
BepCcabHyl0 0a3zy sl M3ydeHus oO0menpodecCuOHaNbHBIX U CIEUUaTbHBIX
TUCUUIUIMH, 3aKjaabiBas (QyHIaMEHT i TOCIEAYIOHIEro  OOydeHHs
CTYJICHTOB.

OO6uafast JOTUYECKON CTPORHOCTBIO U OMUPASCh HA SKCIEPUMEHTAIIbHbBIE
(daxTel, yaueoHas qucuuruiniaa OY 1.10 DU3UKA

dbopMHpyeT y CTYIEHTOB MOJJIMHHO HAy4YHOE MHpPOBO33peHue. Dusmka
SIBJISICTCSI OCHOBOM YYEHHS O MaTepUabHOM MHUPE U periaeT mpoOaeMbl 3TOTO
MUpa.

Teopernueckue cBeAeHHUS TO (UBMKE JOMOIHSIIOTCS EMOHCTPAIUSIMU U
71a00paTOPHBIMU PabOTaMMU.

Nzyuenne oOmeoOpa3oBaTenbHO yueOHOW AUCHMIUTUHBI — «Du3uKa»



3aBepllaercsd MOJIBeIeCHHeM MTOroB B ¢GopMe »JK3aMeHa B paMKax
MPOMEKYTOUHOM aTTecTaluu CTyAeHTOB B mpouecce ocBoeHus OIIOIT CIIO ¢
nojiydyeHueM cpeaHero ooiero oopasosanus (IITIKPC).

MECTO YYEBHOU JUCHUIUINHBI B YYEBHOM ITJIAHE

VYueonas mucuumuimaa OY /[.10 Ousnka sBasieTcss yaeOHBIM TPEIMETOM TI0
BBEIOOpPY H3 00s3aTeNbHON TpenMeTHon oOnactu «EcTecTBeHHBIE HAyKH»
®I'OC cpennero o61ero oopa3oBaHus.

Yuebnas JTUCLUILIMHA ovya.10 duznka u3yvaercs B
obmeobpaszoBarensHoM 1mkie ydeObnoro miana OIIOIT CIIO nwa O6ase
OCHOBHOTO 00mIero oOpa3oBaHHsA C TIOJyYCHHEM CpEIHEro oOIIero
obpasosanus ([TITKPC).

B yuebnsnix mianax [IITKPC mecto yuebno# nucuurummael OV J1.10 duzuka
— B cocTaBe 0011e00pa3oBaTeIbHbIX YYEOHBIX JUCIUIUIMH TI0 BBIOODY,
dbopMupyeMbIX H3 00s3aTeNbHBIX MpeaMeTHbIX obnacteit @I'OC cpemHero
obmero o6pazoBanus, s npodeccuit CIIO cooTBeTcTBYyOIIEr0 Mpodus
npodeCcCUOHAILHOTO 00pa30BaHus.

O0beM yueOHOM IMCUMIIMHBI M BUABI Y4eOHO#l padoThI

Bun yuebHoi paboThl O0BEM "acoB
MaxkcuMasbHas yueOHast Harpy3ka (Bcero) 270
OO6s3aTenpHas Ay IMTOPHAsI Harpy3Ka 180
B TOM YHCJIC '
nabopaTopHbIE pabOTHI 23
KOHTPOJIbHBIE pa0OTHI 9
CamocTosTenbpHas pabota o0ydaronuxcs (BCero) 90
[TpomexyTouHas attectanus B popme dK3amMeHa

PE3VJIbTATHI OCBOEHUS YUEBHOM JUCIIATIIIMHBI

OcBoeHne cojepkaHus y4eOHOM AUCHUIUIMHBI «DH3uKa» oOecreurnBacT
JTOCTIKEHUE CTYICHTAMH CIICAYIOIINX PE3YIhTATOB!
* JIUYHOCHHBIX.

- YyBCTBO TOPJOCTH M YBAKCHHUS K HWCTOPUU H JOCTIDKCHHSIM
OTEUECTBCHHOW  (pu3myeckod  Haykd, (HU3WYECKH  TPaMOTHOE
MOBEEHHE B MNPOPECCHOHATIBHON JAEATETbHOCTH M OBITY MpHU
oOpalieHnu ¢ mpudbopamMu U yCTPOMCTBAMH;

- TOTOBHOCTh K TPOJOJDKEHHIO 00pa3oBaHUS W TOBBIIICHHUS
KBaM(puKanuu B W30paHHON TPO(ECCHOHANBHONW NEATEIHHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM QUBNUECKUX KOMITIETEHIIUHN B 3TOM,




YMEHHUE UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON (M3MUECKON HAYKH
U (GU3MYECKUX TEXHOJOTMH i TOBBIMIEHUS COOCTBEHHOTO
WHTEJUIEKTYallbHOTO PpPa3BUTHUS B BBIOPAHHOW MpPOQecCHOHATLHON
NEATENIbHOCTH;

YMEHUE CaMOCTOSITENIbHO J0OBIBATH HOBBIE i1 ce0si (pu3nueckue
3HAHWS, UCTIOIB3YS JJIS 9TOTO JOCTYITHBIE HCTOYHUKHA WH(POpMAITUH;
YMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIE B3AMMOOTHOILIECHUSI B KOMaH/IE
10 PEIICHUIO OOINX 3a1aY;

YMEHUE  YIOPABIATH CBOEW  NO3HABATEIBHOW  JIESITEIBHOCTHIO,
MPOBOJIUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHS;

Memanpedmemn blIX.

MCIIOJIb30BaHUE PA3NIMYHBIX BUAOB MTO3HABATEIBHOM JEATENbHOCTU IS
pemieHust (GU3NYECKUX 3a/4ad, TNPUMEHEHHE OCHOBHBIX METOOB
no3HaHMs (HAOJIOJCHUS, ONMCAHMS, U3MEPEHHsI, SKCIIEPUMEHTA) ISt
U3y4eHUs Pa3IMYHbIX CTOPOH OKPY’KaIOLIeH JeiCTBUTEILHOCTH,
MCIIOJIb30BaHUE OCHOBHBIX MHTEIUIEKTYAJIbHBIX ONEpaluii: MOCTaHOBKH
3ajaud, (HOpMYyIMPOBaHMS TUIOTE3, aHAINW3a M CHHTE3a, CPaBHEHUS,
00001IeHNs, CUCTEMAaTU3allii, BBISIBICHUS MPUYMHHO-CIIEACTBEHHBIX
CBsI3€H, TIOMCKA aHAJIOTOB, (POPMYIUPOBAHUS BBIBOJOB ISl M3YUCHHUS
Pa3INYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SIBJICHUM U MPOLECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOIMMOCTh CTaJIKUBAThCS B
npodecCHOHANTLHOM cdepe;

yYMEHHE T€HEPUPOBaTh UICH U OMPEIENATh CPEACTBA, HEOOXOAMMBIE
IJISL MX pealn3aluy,

YMEHHUE HCIIOJIb30BaTh PA3UYHbIE MCTOYHUKU JUISL  TOTyYCHHS
¢duznueckoit nHGOpMaIUK, OLIEHUBAThH €€ JOCTOBEPHOCTD;

yMEHHUE aHaJU3UPOBATh W MPEACTABIATh MH(POPMAIHMIO B Pa3IUYHBIX
BUJIAX;

yMeHue MyOJMYHO  TPEACTABIATH  Pe3yJbTaThl  COOCTBEHHOTO
MCCIIEIOBAaHMsI, BECTU AMCKYCCHM, JOCTYITHO M TapMOHHMYHO COueTas
coJiepkaHue U GopMbI MpeicTaBIsieMol HH(OpMaLInY,;

npeomMemHuIX:

c(OpPMHUPOBAHHOCTh TPEIACTABICHUH O pOJM U MecTe (UBHKU B
COBPEMEHHOW HAy4YHOM KapTHHE MHpA; TMOHUMAaHHE (U3UIECKOU
CYIITHOCTH HaOIomaeMblx BO BceneHHol sBieHMiA, poiu (U3UKHA B
dbopMupoBaHUM  Kpyro3opa ©  (DYHKIIMOHAIBHOH TPaMOTHOCTH
YeJI0BEKA JIs PEIICHU MPAKTUYECKUX 3a/aY;

BJQJICHUE  OCHOBOMOJAraromMMU  (U3MYECKUMHU  MOHATHUSIMH,

3aKOHOMCPHOCTAMMU, 3aKOHaMH )41 TCOPHUSIMH, YBCPCHHOC
HCIIOJIb30BAHHC (I)I/IBI/I‘{CCKOI‘/’I TCPMHHOJIOTUH U CUMBOJIMKH,
BJIaJCHUC OCHOBHBIMH METOAAMH HAay4YHOI'O ITIO3HaHMI,

UCIOJIb3yeMbIMU B (hU3MKE: HAOJIIOIEHUEM, ONTMCAHUEM, U3MEPEHHEM,
AKCIIEPUMEHTOM;



yMeHHsT 00pabaTbiBaThb peE3yJbTaThl HU3MEPEHUM, OOHApyXUBaTh
3aBUCUMOCTb ~ MEXAY (U3NYECKUMHU  BEIMYMHAMH, OOBICHSITH
[IOJIyYECHHBIE PE3YJIBTATHI U JAEJIaTh BBIBOJBI;

c(OpMUPOBAHHOCTh YMEHUS pelIaTh PU3NUECKUE 3314,
C()OPMUPOBAHHOCTh YMEHHS IMPUMEHATH IOJYUYECHHbIE 3HAHMS ISl
OOBSICHEHUS YCIOBHUM MPOTEKaHUS (PU3UUECKHUX SIBICHUI B MPUPO/E,
npodeccroHanbHOM cdepe U A NPUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HHU,

c(OPMUPOBAHHOCTH COOCTBEHHOW TO3UIMM MO OTHOIICHHIO K
buznueckoit nHGOpMaLMK, TOTy4aeMOU U3 Pa3HbIX UCTOYHUKOB.



COJIEP)KAHUE YUEBHOU JUCHUTUIMHBI

BBenenue

®duzrka — GpyHAaMEHTaIbHAS HayKa O MIPUPOJIE.

EcTecTBEeHHO-HAy4YHbIA METOJl MO3HAHMS, €r0 BO3MOXHOCTH WM T'PaHULIbI
MIPUMEHUMOCTH. ODKCHEPUMEHT M TEOPHUsl B MPOIECCE MO3HAHUS MPUPOJIBI.
MonenupoBanue (GuU3NUECKUX SBICHUNA W MpoIeccoB. Ponb skcrepumeHTa u
TEOpUM B MOPOLIECCe MO3HAHWUA nOpupoabl. Dusnyeckas BEIUYMHA.
[TorpemHocTr M3MepeHnid (pu3ndeckux BeaudyuH. Du3ndeckue 3aKOHBI.
['paHuibl MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB. [loHATHE O (U3UYECKOM
KapTuHe Mupa. 3HaueHue @usukud npu ocBoeHuu mnpodeccuit CIIO u
cuenuainsaocrteit CI1O.

1. Mexanuka

Kunematuka. Mexanndeckoe npuxenue. [lepememenue. Ilyts. CkopocCTb.
PaBHOMepHOE MPSIMOJIMHENHOE JIBUKECHUE. Menosennas
ckopocmy.Y CKOpeHue.  PaBHOIIEpEMEHHOE  MPSIMOJIMHEMHOE  JIBUYKCHUE.
CBoOoaHOe najzeHue. JIprxenue tena, OpOIIeHHOIO MO/ YIJIOM K TOPU3OHTY.
PaBHOMEpHOE ABMKEHHE MO OKPYKHOCTH.

3akonbl Mexanukd Hbrorona. IlepBwiii 3akoH Hptorona. Cuma. Macca.
Nmnynec. Bropoit 3akon HploToHa. OCHOBHOW 3aKOH KJIaCCHYECKOU
nuHamukd. Tperuit 3akoH HproToHa. 3aKOH BCEMHUPHOTO TATOTEHUS.
['paButanimonnoe none. Cuna tsokectu. Bec. CiocoOb! m3MepeHus: Macchl Tedl.
Cuiibl B MEXaHUKE.

3aKOHbBI COXPAHEHUSI B MEXaHUKE. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
nBrkeHue. Pabora cumpl. PaboTa moTeHInanbHbIX cuil. MOIHOCTh. DHEPTus.
Kunernueckas sneprus. lloteHunanbHas s3Heprust. 3aKOH COXpPaHEHUS
MeXaHW4YeCcKoil 3Hepruu. [I[puMeHeHrne 3aKOHOB COXpaHEHUS.
Memoncmpauuu

3aBUCUMOCTh TPAEKTOPUU OT BHIOOPA CUCTEMBI OTCYETA.

Buapl MEXaHUYECKOTO IBUKEHUS.

3aBUCHUMOCTb YCKOPEHUSI T€ja OT €ro MacChl M CHIIbI, JCHCTBYIOIIEW Ha
TEJIO.

CnoxeHue CHll.

PaBeHCTBO ¥ NOPOTUBOIOJOXKHOCTh HAIPABJICHUS CUJ JCUCTBUS U
MPOTHUBOJACHUCTBUA.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIium.

Cunel TpeHus.

HesecomocTs.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEHLUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.
Jlabopamopnvie pabomot

HccnenoBanre NBUKEHUS TeJA MO AEMCTBUEM OCTOSIHHOM CUJIBI.

N3ydeHne 3aKk0Ha COXPaHEHUS UMITYJIbCA.

CoxpaHeHre MEXaHWYECKOW PHEPTUM MpHU JBHKEHUU TeJla MOJl JIeCTBUEM



CUJI TSDKECTU U YIIPYTOCTH.
CpaBHeHue pabOThI CHIIBI C K3BMEHEHHEM KUHETUYECKOM SHEpruu Tela.
W3yyeHue 3aKOHOB COXpaHEHHMs] Ha TMpUMepe yaapa IIapoB U
OQJITUCTUYECKOTO MAsITHUKA.
M3yuenne 0cCOOCHHOCTEH CHITbI TPEHUS (CKOJIBKEHHUS).

2. OCHOBBI MOJIEKYJISIPHOI (PM3MKH M TEPMOAUHAMUKH

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU Teopuu. MneanbHbii ra3. OCHOBHbBIE
MOJIOKEHHST MOJIEKYJIAPHO-KMHETUYECKON Teopuun. PazMmepsl n Macca MOJIEKYIT
u aromoB. bpoynoBckoe gBmxenue. uddysus. Cunbl u  sHEprus
MEXMOJIEKYJISIPHOTO B3auMoJieicTBUsS. CTpoeHue ra3000pa3HbIX, KUIKUX U
TBEpAbIX Tell. CKOPOCTH IABMKEHHMS MOJIEKYJ M UX U3MepeHue. MneanbHblii
ra3. /laBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJIAPHO-KUHETUYECKOU TEO-
puu ra3zoB. Temmeparypa u ee u3MepeHue. ['a3oBbie 3aKOHBI. AOCOIIOTHBIM
HYyJIb TEMIIEpaTyphl. TepMoIMHAMUYECKas IIKAJIa TeMIEpaTypbl. Y paBHEHUE
COCTOSIHUS UJICAJIBHOTO ra3a. MoJisipHas ra30Basi HOCTOSIHHAS.

OcHOBbl ~ TepMOAMHAMUKU. (OCHOBHBIE TIOHATHS M  OINpPEICICHUS.
BHyTpeHHss1 3Heprusi cucteMbl. BHYTpeHHsIE SHEprusi HICAIbHOIO Trasa.
PaboTa u Teruiora kak GopMbl Tepeaadn dSHEPTUr. TermIoeMKOCTh. Y AelIbHAS
TEIUIOEMKOCTh. ~ YpaBHeHHE  TeruioBoro  Oamanca. IlepBoe  Hauano
TePMOJMHAMUKU. AnuabaTHeIi mporniecc. [IpuHIMN HEHCTBUS TETIOBOM
MamuHbl. KIIJ[ TemmoBoro nBurarens. Bropoe Hadano TepMOAMHAMUKM.
TepmoanHaMuueckas MIKajga TeMneparyp. XoJ0AWIbHbIE MAIIMHGL. TeIIoBbIe
nsurarenu. OxpaHa npupoIbl.

CaorictBa mnapoB. Mcnapenue u KoHJeHcauus. HachlllleHHBIH map W €ro
CBOMCTBA. AOCONIOTHAS M OTHOCHUTEINbHAS BIAKHOCTb BO3JyXa. To4YKa pOCHI.
Kunenune. 3aBucMMOCTh TemmepaTypbl KUNEHUs OT JaBieHus. l[leperpertsiii
nap M €ro UCIoJb30BaHUE B TEXHHKE.

CBoiicTBa KUIAKOCTEM. XapaKTEpUCTHKA KUIAKOTO COCTOSHHUS BEILIECTBA.
ITOBEpXHOCTHBIN CJIOM MKUJKOCTH. DHEPrus MOBEPXHOCTHOIO CJIOS. SIBIEHUA
HAa I'PaHMIE KUJKOCTU C TBEPABIM TesloM. KanmiutapHsbie sSBIIeHUS.

CBoiicTBa TBEpJbIX TeJl. XapaKTEPUCTUKA TBEPAOTO COCTOSIHUS BEILECTBA.
VYupyrue cBoiicTBa TBepAbIX Tea. 3akoH ['yka. MexaHuueckue CBOIICTBa
TBEPABIX TeJl. TennoBoe paclIMpeHne TBEPABIX TEN U KUAKocTed. [lnaBnenne
Y KPUCTAJUTA3ALIHSL.

Hemoncmpauuu

JIBr>KeHre OpOYHOBCKUX YACTHII.

Huddysus.

M3meHeHne aBieHUs raza ¢ U3MEHEHUEM TEMIIEPATyphl MIPU MOCTOSHHOM
o0BbeMe.

N3otepmudeckuil 1 n300apHBIN MPOIIECCHI.

W3meHeHue BHYTPEHHEH SHEPTUH TeJ IIPU COBEPIICHUHN PaOOTHI.

Mojenu TenI0OBbIX ABATATEIEH.
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Kunenue Boibl Npy MOHUKEHHOM JIaBJICHUMU.

[IcuxpoMeTp U TUrpoMeTp.

SIBneHUst MOBEPXHOCTHOTO HATSKEHUSI U CMauHBaHUS.

Kpucramibl, amopdHbie BelecTBa, KUAKOKPUCTALTNYECKUE TeNa.
Jlabopamopnvie pabomot

N3mepenune BIaXHOCTH BO3ayXa.

H3mepenne moBepXHOCTHOTO HATSIKEHUS KUIKOCTH.

HaOmronenue npoiiecca KpucTaln3aliu.

N3yuenue nedopmanuu pacTsIKEHUS.

W3y4yenune TermioBoro pacimpeHust TBEPIbIX TEN.

N3y4yeHue 0cOOEHHOCTEN TEIIOBOr0 PACIIMPEHUS BOBI.

3. DJeKTPOoANHAMMKA

DJIEKTPUYECKOE TOJIE. DICKTPUUECKHUE 3apsA/ibl. 3aKOH COXPaHEHUs 3apsja.
3akoH Kynona. Dnekrpuueckoe nosue. HanpsskeHHOCTh 3JIEKTPUYECKOTO TOJIA.
[lpunuun cynepno3unmu mnojieil. Pabora cui 31eKTpoCTaTUYECKOro MOJs.
[ToreHunan. Pa3HOCTP NOTEHUMATOB. OKBUMNOTEHIMAIBHBIE TMOBEPXHOCTH.
CBsi3b MEXy HANPSHDKEHHOCTHIO U PA3HOCTHIO MOTEHIUMATIOB 3JEKTPUUYECKOTO
nossa. Jusnexkrpuku B 3iekTpuueckoM none. [lomapuzanus IU3NEKTPUKOB.
[IpoBognuku B snekTpudeckoM mone. Konpencatopsl. CoequHeHHE KOH-
JICHCATOPOB B Oartapero. DHEprusl 3apsHKEHHOTO KOHACHCATOpa. JHEPTHs
BJIEKTPUYECKOTO IOJIA.

3aKOHBI TOCTOSIHHOTO TOKA. Y CJIOBHsI, HEOOXOAMMBIC JIJI1 BOSHUKHOBEHUS U
NOAJEpKAaHUS DJIEKTpUuecKoro Toka. Cuila TOKa M IUJIOTHOCTh TOKA. 3aKOH
Oma mma yuactka 1enu  6e3 DJ[C. 3aBUCHUMOCTH  AJIEKTPUUYECKOTO
CONPOTHUBJIEHUSI OT MaTepuala, JIMHbBl U IUIOMIAJAN MOMNEPEYHOTO CEYECHUS
IPOBOJHUKA. 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKOB OT
TeMIEepaTypbl. DJIEKTPOABUKYILAS CHJIa MCTOYHHMKA TOKa. 3akoH Oma mid
nonHo nenu. CoeauHeHWe NPOBOAHUKOB. (CoeNMHEHHWE HMCTOYHHUKOB
AJIEKTpUYECKor HsHeprun B Oarapero. 3akoH JDxoyns—Jlenma. PaGora wu
MOIIHOCTh AJEKTPUYECKOr0 TOKA. TEImoBoe IeHCTBUE TOKA.

DneKTpudYecKuid TOK B MOIynpoBoaHMKax. CoOCTBEHHass MPOBOIUMOCTH
MOJTYTTPOBOTHUKOB. [10ynpoBOAHIKOBEIE PHUOOPHI.

MarautHoe mone. BekTtop HWHAYKOMM MarHutHoro mnoss. JleWcteue
MAarHUTHOTO MOJSl Ha MPSAMOJIMHEHHBIM MPOBOAHUK C TOKOM. 3aKOH AMrepa.
B3aumopeiictBue TOkOB. MarHuTHeIi TOTOK. Pabora mo mepemMemneHunto
IPOBOJHUKA C TOKOM B MAarHUTHOM Ioje. J[efiCTBHE MAarHUTHOrO MOJIA Ha
newxkymuics 3apsan. Cuna JlopeHma. OmnpezaeneHue yAENbHOTO 3apsija.
Yckoputenu 3apsSKEHHbBIX YaCTHLI.

DJIEKTPOMarHuTHas WHAYKIUA. DJIEKTpOMarHuTHas HHAYKUusA. BuxpeBoe
anekTpuueckoe noisie. CaMOMHAYKIHS. DHEPrUsi MATHUTHOTO TOJIA.
Memoncmpauuu

B3anmonencTsre 3apsiKEHHBIX TEN.
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[TpOBOJTHUKH B 3JIEKTPUUECKOM I1OJIE.

JIMDNEeKTPUKY B AIIEKTPUUECKOM MOJIE.

KonpaeHncaropsl.

TemoBoe AeiiCTBUE AIEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs! TPOBOJUMOCTh MOJYIPOBOIHUKOB.

[TosrynmpOBOTHUKOBBINA THO.

Tpansucrop.

OmneIT Dpcrena.

B3anmoneiicTBre MPOBOJHUKOB C TOKAMH.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

DNEeKTPOIBUTATEIb.

DNEeKTPOU3MEpUTEIbHbIE TPUOOPHI.

DNeKTpOMarHuTHasi UHAYKIIHS.

OnbiTel Dapajnes.

3aBucumocts JJIC caMOMHAYKIIMU OT CKOPOCTU M3MEHEHUS! CHIIbI TOKa U
UHAYKTUBHOCTH MPOBOJHUKA.

Pabota snekrporeneparopa.

Tpauchopmarop.
Jlabopamopuovie pabomul

N3yuenne 3akona Oma Ui ydacTKa LeNH, IMOCIEAOBATEILHOIO U
MapajuieIbHOTO COEAMHEHUS POBOHUKOB.

N3ydenue 3axoHa Oma 71 OJTHOM LTI .

N3yueHue sSBICHUS 3JIEKTPOMAarHUTHOM MHAYKIIUH.

Onpenenenue kod(duimeHTa TMOJIE3HOTO JCUCTBUS  AJIEKTPUUECKOTO
YallHUKA.

Onpenenenre TeMiiepaTypbl HUTH JIAMITbI HAKaJTUBaHUS .

Onpenenenne 3JIC ©U  BHYTPEHHEro  CONPOTUBIICHUA  MCTOYHHUKA
HaNPsHKEHUS.

4. Kosebanusa v BOJTHBI

Mexanndeckue konebanus. KoiebarenmbHoe aBMkeHHE. ['apMOHHYECKHE
konebanus. CBOOOHBIE MeXaHUYECKUEe KojieOanus. JIMHeiTHbIe MEXaHMUECKHe
KonebaTtenbHple cucTembl. [IpeBparieHue H»HEPruuM TpH  KOJIeOATEITHHOM
newkeHnd.  CBOOOMHBIE — 3aTyXamIIWe  MEXaHWYeCKHe  KoJeOaHwus.
BriHyX1IeHHBIC MEXaHUYECKHE KOJICOaHMsI.

Ynpyrue BoisHbl. [lonepeuHble W TPONOIBHBIE BOJIHBL. XapaKTEPUCTUKHU
BOJIHBI. YpaBHEHHE IUIOCKOM Oerymiedl BoiHBI. WHTEpdepeHius BOJIH.
[lonsitue o pgudpakuuu BOJH. 3BYKOBBIE BOJIHBL. YJIBTPa3BYyK U €ro
IPUMEHEHHUE.

DNeKTpOMarHuTHble  KosieOaHus. CBoOO/HBIE  DJIEKTPOMArHUTHbBIC
koneOanusi.  [IpeBpamieHue  sHepruM B KoJIeOATEJIbHOM  KOHTYpE.
DOnekTpoMarHuTHbIEe KosiebaHusi. CBOOOHBIE AJIEKTPOMAarHUTHbIE KOJIeOaHuUs.
[IpeBpamenne d2HEpruu B  KoJeOaTEIBbHOM KOHType. EMKOCTHOE W
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UHIYKTUBHOE CONPOTHUBIICHUS IEPEMEHHOTO TokKa. 3akoH Owma 1o
AIEKTPUUECKOM IIeNU MEePEMEHHOro Toka. PaboTa U MOIIHOCTh MEPEMEHHOIO
toka. ['eHepatopbl Toka. Tpanchopmaropel. TOKH BBICOKOH YaCTOTHI.
[Tonyuenue, nepenayda u pacpeaeaeHue IEKTPOIHEPTHH.

DNEeKTPOMarHUTHbIE BOJHBI. DJEKTPOMArHUTHOE IOJIE KAaK OCOOBIA BH]I
MaTtepuu. OJNEKTpOMarHuTHble BOdHBI. BubOpatop I'epua. OTKpbITHIA
KonebarenbHbi KOHTYp. M300perenue pagmo A.C. I[lomoweiMm. Ilonsitme o
panuocssi3u. [I[puMeHeHue 31eKTPOMAarHuTHBIX BOJIH.
Hemoncmpauuu

CB0OOOIHBIE U BBIHYKJEHHBIE MEXaHUUECKHUE KOJICOaHUSI.

Pe3onanc.

OOpa3zoBaHue U paclpoCTPaHEHUE YIPYTHX BOJH.

YacToTta konebaHuil 1 BbICOTa TOHA 3BYKA.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuwmorpaMma NEPEMEHHOTO TOKA.

KonzeHncaTop B ienu NEPEMEHHOTO TOKA.

Karyiika "HIyKTUBHOCTH B LIENHU EPEMEHHOIO TOKA.

Pe3onaHc B mociie1oBaTebHON LIENH IEPEMEHHOTO TOKA.

N3nyyeHue v npuem 3J1eKTPOMarHuTHBIX BOJIH.

Pagnocssi3e.
Jlabopamopuovie pabomul

W3y4yenune 3aBUCUMOCTH Teproa KOJIeOaHUH HUTSHOTO MAasTHUKA OT JIJTMHBI
HUTH.

NHyKTUBHBIE 1 EMKOCTHOE COMPOTHUBIICHHS B LIETIH MIEPEMEHHOTO TOKA

5. OnTuka

[Ipupona ceera. CKOpOCTh paclpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHusi cBera. I[lomHoe oTpaxenue. JIMH3bl. ['71a3 kak onTuyeckas
cuctema. OnTuyeckue mpruodopsI.

BonnoBeie cBoiicTBa cBeta. WHTepdepenuus cera. KorepeHTHOCTh
CBETOBBIX Jyued. MuTepdepeHmus B TOHKUX TIUIeHKaxX. [lomockl paBHOU
tommuabl. Koneiia Herotona. Mcmonp3oBanue WHTEpPEpPEHINH B HAyKe H
texuuke. [{udpakums cBera. Judpakiys Ha mead B MapalieIbHBIX Tydax.
Hudpakuuonnas pemerka. [loastue o romorpadum. Ilomspuzanus
nonepedHbix BoJIH. [lonsipuzamus cera. /[BoliHOe syuenpenomiienue. [loss-
pouasl. Jucnepcusi ceera. Buasl criektpoB. CrnekTpsl ucmyckanus. CekTpsl

HOTJIOUIEHUS. VYabTpaduoneroBoe U uH(ppakpacHoe U3IIyYEHUS.
Pentrenosckue nyuu. Ux mpupoaa u CBOMCTBA.
Memoncmpauuu

3aKOHBI OTPAKEHUS U PEJIOMIICHHUS CBETA.
[TonHOE BHYTpEHHEE OTpaKEHUE.
Onrtuyeckue mpuOOpHI.

WnuTepdepenmus certa.

13



Hudpaxius cera.
[Tonsipuzanus ceera.
[Tony4yenue criekTpa ¢ MOMOIIbIO TPU3MBI.
[Tonydyenue cexkTpa ¢ MOMONIbIO AUGPAKIMOHHON PELIETKY.
CHOekTpocKoIl.
Jlabopamopuovie pabomul
N3ydenue n3o0pakeHus MpeIMeTOB B TOHKOM JIMH3E.
N3yuenune natepdepeHn u nudpakimm cBeTa.
['panyupoBKa CHEKTPOCKOIA U OMPEACICHUE JIMHBI BOJHBI CIEKTPAIBHBIX
JIMHUM.
6. D1eMeHTHI KBAHTOBOI (PU3NKHU

KBanroBas onrtuka. KBantoBas runore3a Ilnanka. @otonsl. Bremnuit
dboroanekTpudeckuii 3 PeKT. Buytpennuit  gotoadpdexr. Turnbr
(hOTORJIEMEHTOB.

@uszuka aroma. Pa3zBuTme  B3MIIOB  HA  CTPOCHHE  BELIECTBA.
3aKOHOMEpPHOCTM B aTOMHBIX CHEKTPax BOAOpOAA. fnepHas MOAENb aToMa.
OneiTel D.Pe3epdopna. Moaens aroma Bogopoaa no H.bopy. KaHToBbie
TE€HEPATOPHL.

®u3nka aToMHOro sjapa. EcTecTBeHHass paJuOaKTHUBHOCTh. 3aKOH
paanoakTUBHOTO  pacmana. CrmocoObl  HAOMIONEHWS W PETUCTPAINH
3apspkeHHBIX dactuil. Dddext BaBumoBa — Uepenkoa. CTpoeHHE aTOMHOIO
sanpa. Jlepexkt maccel, SHEPTUs CBS3M M YCTOWYMBOCTH ATOMHBIX SIIIEP.
Snepubie peaknuu. MCKycCTBEHHAas: paavOaKTUBHOCTH. JleNEHUE TSKEIbIX
saaep. LlemHas saepHas peakuusd. Ymnpabisemas LENHas peakuus. SnepHbiit
peaktop. IlomyueHune paguOaKTHBHBIX HW30TONOB W HUX NPUMEHEHHE.
buonornueckoe AeMCTBHE PAAUOAKTHBHBIX HW3JIYYEHHUH. OJIEMEHTapHBIC
YaCTHULIBI.

Memoncmpauuu

dotorddexr.

JIuHelyaTele CIEKTPhI PAa3JIMYHBIX BEILIECTB.

W3nyyenue nazepa (KBaHTOBOTO T€HEpaTOpa).

CueTurK MOHU3UPYIOIINX U3ITYYEHUM.

7. OBomouus Beenennoi

Crtpoenue u pazputue Beenennoit. Haia 3Be3aHas cucrema — ["anakTuka.
Hpyrue ranaktuku. beckoHeuHocTh Bceemennout. lloHsTHEe 0 KOCMONOTHH.
Pacmmmpsiromasics Beenennas. Mogens ropsiueil Bcenennoil. CtpoeHue u
npoucxoxaeHue [ 'anakTux.

OBomonus  3Be34. lumoresa npoucxoxkaeHuss COTHEYHOM CHCTEMBI.
Tepmosinepnsiii cuHTe3. Ilpobiiema TepMOsSIEpHON SHEPreTUKH. DHEPrus
ConHua u 38e374. OBomonus 38e31. [Ipoucxoxnenne CoaTHEYHON CUCTEMBI.
Memoncmpauuu

CounHeunast cucreMa (MOJICIIb).

dortorpadun miaHeT, cAeTaHHbIE ¢ KOCMHUYECKUX 30H]IOB.
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Kapra JlyHb! 1 nuiaser.
Crtpoenue u 3Bostonust BecenenHoil.

Tembl pedepaToB (10KJIa10B), HHAUBHAYATbHBIX TPOEKTOB
« Anekcannp ['puropbeBuud CTOJIETOB — pyCCKU (PU3UK.
o Anekcannp CrenanoBuuy IlomoB — pycckuil yd4eHbli, M300peTaresb
panuo.
« AJnbpTepHATUBHAs SHEPTrEeTUKA.
e AKYCTHYECKHE CBOMCTBA MOJYIPOBOIHUKOB.
« Annpe Mapu AMnep — OCHOBOIIOJIOKHUK 3JIEKTPOJUHAMUKM.
¢ ACHHXPOHHBIN JBUTATENb.
« AcTepou/ibl.
e ACTpPOHOMMS HalIUX JHEM.
« AtomHas usuka. M3otomnsl. [IpuMeHenre paguoakTUBHBIX H30TOIOB.
« becKkoHTaKkTHBIE METOJIBI KOHTPOJISI TEMITEPATYPHI.
 bumnonspHbie TPaH3UCTOPHI.
+ bopuc CemenoBuu SIkoou — Gu3MK U U300peTaTeb.
« Benuuaiinue oTKpbITUS (PU3UKH.
o Bunpl snexkTpuyueckux paspsaoB. DJIEKTPUUYECKUE pa3psAlibl Ha CIIyxOe
YEJIOBEKA.
« Bmusiaue nedextoB Ha Gu3HUECKUE CBOMCTBA KPUCTAIIIOB.
« BceneHHas u TeMHas MaTepus.
o T'aymneo ["anuieit — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
« T'onorpadus u ee npuMeHeHue.
 JIBM>KEHUE Tesla NEPEMEHHOM MACCHI.
+ Jludpakuus B HallIeH KU3HHU.
« JXunkue kpucramisl.
 3akonbl Kupxroda mist anekTpuyeckoi 1emnu.
+ 3aKOHBI COXPAaHEHHS B MEXaHHKE.
« 3HayeHUE OTKPbITUI [ anues.
« Urops BacunseBuu KypuaroB — (pu3uk, opranuzaTop aTOMHOW HayKu U
TEXHUKHU.
+ Hcaak HproTOH — co3narens KIacCHIECKON (hU3HKH.
« Hcnosb30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.
+ Knaccudukarms u XxapakTepuCTUKH 3JIEMEHTAPHBIX YaCTHII.
« KOHCTpyKIIMOHHASI IPOYHOCTh MATEPHUAJIA U €€ CBA3b CO CTPYKTYPOM.
« KoHCTpyK1us 1 BUIbI T1a3€POB.
+ Kpuosnekrponnka (MHKpO3JIEKTPOHHKA U XOJION).
« JlazepHbIE TEXHOJIOTUHU U UX UCIIOJIb30BAHUE.
+ Jleonapno na BuHun — y4yeHbId 1 n300peTaTerb.
« MarHuTHble u3MepeHsl (IPUHIUITBI ITOCTPOCHHUS IPUOOPOB, CIIOCOOBI
U3MEPEHHUsI MAarHUTHOTO IMMOTOKA, MAarHUTHON MHIYKIIHH).
« Maiikn dapajneit — co3gatenas yueHHUs: 00 SJIEKTPOMArHUTHOM MOJIe.
« Makc IInank.
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Metoa MEeUEHBIX aTOMOB.

Mertoabl HAOMIOACHUS U PETUCTPALIMK PAIUOAKTUBHBIX U3TyUYEHUN U
YacTUL.

Mertoap! onpeiesieHnsl IIIOTHOCTH.

Muxaun BacunbeBrud JIOMOHOCOB — y4E€HBIN DHIIUKIIONIEAUCT.
Mopenu atoma. OnbeiT Pesepdopna.

MoJtekynsIpHO-KMHETUYECKAS] TEOPUS UICATbHBIX Ta30B.

MoJtHust — ra30Bbli pa3psl B HPUPOIHBIX YCIOBHSIX.
HaHoTexHomornsa — MeXIucIuIInHapHas 001acTh GyHIaMEHTATLHON 1
MPUKIIAIHON HAYKU U TEXHUKH.

Huxkona Tecna: »u3Hp U HEOObIYATHBIE OTKPBITHS.

Huxomnait KonepHuk — co3arenb reTmoueHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — onun U3 co3nareneil COBpeMeHHOM (hU3UKH.
Hyxneocunres Bo BeeneHHOM.

O06bsicHeHue (OTOCUHTE3a C TOUKHU 3pEeHUS (HU3UKH.

Onrtuueckue ABIEHUS B IPUPOLE.

OTKpbITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOAUMOCTH.
[TepeMeHHBIN PIEKTPUUECKUN TOK U €TO IPUMEHECHUE.

[ImazmMa — yeTBepPTOE COCTOSIHUE BEIIECTBA.

[Tnanetsl COMTHEYHOM CUCTEMBI.

[TomynpOBOHUKOBBIE TATYUKH TEMIIEPATYPHI.

[IprumeHeHne KUJKUX KPUCTAIJIOB B MPOMBIIILIEHHOCTH.

[IprumeHeHune A1epHBIX PEAKTOPOB.

[Tpupona dpeppomaruerusma.

[TpoOaembl 3KOJI0THUH, CBA3aHHBIE C UCTIOIH30BAHUEM TEIIJIOBBIX MAIIUH.
[Ipon3BoACTBO, NEpeiada U UCIIOIb30BAHUE JIEKTPOIHEPTUH.
[Ipoucxoxaenne COJHEYHON CUCTEMBI.

[Tbe30amexTpuyeckuii 3G PeKT ero npuMeHeHue.

PazBuTHE CpenCTB CBSI3U U Payo.

PeakTuBHbIE IBUTATENU U OCHOBBI pa0OTHI TEMJIOBOM MAIIIUHBI.
PenukToBoe usnyueHue.

Pentrenosckue nyuu. Mcropus otkpeitus. [ Ipumenenue.

Poxnenue u 3Bonronus 3Be37.

Ponp K.3. [In0IKOBCKOTO B pa3BUTHH KOCMOHABTUKH.

CBeT — 3JEKTpOMAarHuTHas BOJIHA.

Cepreii I1aBnoBuu KoposieB — KOHCTPYKTOpP M OpraHu3aTop IpOU3BOICTBA
PAKETHOKOCMHUYECKOW TEXHUKHU.

Cubl TpeHUA.

CoBpemeHHas CIIyTHUKOBAsI CBA3b.

CoBpeMeHHas (pu3nyeckasi KapTHHA MUpA.

CoBpeMeHHBIE CPEACTBA CBSI3H.

ConHIle — UCTOYHMK KU3HU Ha 3EMIIE.

Tpancpopmartopsl.

VYnpTpasByk (mojydeHue, CBOWCTBA, IPUMEHEHUE).

16



YrpaBisieMbli TEPMOSIEPHBIA CUHTES.

VYckoputenu 3apsSKEHHbBIX YaCTHLI.

®u3nKa U My3bIKa.

dusznvecKue CBOMCTBa aTMOC(EPHI.

DOTORIEMEHTHI.

dorordpdexr. [Ipumenenue snenust horodrddexra.

Xanc Kpuctnan 9pcresr — OCHOBONOJIOKHUK 3JIEKTPOMAarHeTU3Ma.
UepHble ObIPHI.

[ITxana 3JIeKTPOMAarHUTHBIX BOJIH.

DKOJIOTHYeCKUe MTPOOJIEMBI U BO3MOXKHbBIE ITYTH UX PEIICHUS.
DJIIEKTPOHHAs! TPOBOJAUMOCThH METAIIIOB. CBEPXIMPOBOJUMOCTb.
Omunuit XpuctuanoBud JleHir — pycckuii pu3uk.
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TEMATHUYECKOE INTAHMPOBAHUE

MakcumanbHasi ydyeOHass Harpy3ka oOydarommxcs coctaBisier 270 4acoB, U3 HHX
ayautopHasi (00s3arenbHas) Harpy3ka OOydarolIMXCs, BKIIOYas J1abopaTopHbIe padoTHl,
— 180uacoB; BHeayIuTOpHAs caMOCTOsITeNbHAs paboTa cTyneHToB — 90uacos.

Temarnueckuit riad

Buna yuebnoi paboThl KonnuecTBo yacos

Aynutopnsie 3ausatus. Conepikanue o0ydeHHst [Tpodeccun CITIO
Beenenue 2

1. Mexanuka 38

2. MonexynspHas pusuka. TepmoauHamMuka 24

3. DeKTpoJMHAMUKA 54

4. KonebaHus 1 BOJHBI 26

5. Onruka 14

6. DeMeHTHl KBAaHTOBOM (pr3uKH 14

7. OBomronus Beenennoit 8

Utoro 180

Bueayautopnas camoctosiTenbHasi paboTa

[ToaroToBKa yCTHBIX BBICTYIUICHHH 11O 90
3aJJaHHBIM TE€MaM, 3CCe, TOKIIA/I0B,

pedepaToB, MHIWBUYaTBHOTO MPOEKTa C

UCTTOTRRORAHUEM WHd’)nﬂMﬂITVT(\HHFJY

Ilpomesrcymounas ammecmayus 6 hopme rxzamena

Bcero 270
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XAPAKTEPHCTHUKA OCHOBHBIX BUJOB YUEBHOM
JEATEJIbBHOCTU CTYJEHTOB

Copneprxanue 00ydeHUS

XapakTepucTHKa OCHOBHBIX BHJIOB JICATCIBHOCTH CTYJCHTOB (Ha YpPOBHE y4eOHBIX

JIEUCTBUIA)

Beenenue YMeHHS TOCTaHOBKH LieJIel JIeSITeIbHOCTH, ITIAHUPOBAHNS COOCTBEHHOM
JIeSITEbHOCTH VIS TOCTH)KEHHS OCTABIICHHBIX 1eNIeH, TpeIBUACHHUS BO3ZMOXKHBIX
pe3yIbTAaTOB 3TUX ACHCTBUI, OPraHU3aLUY CAMOKOHTPOJIS M OLIEHKH MOTY4E€HHBIX
pe3yabTaToOB.

Pa3BuTHE CHOCOOHOCTM SICHO W TOYHO U3JaraTb CBOM MBICHIH, JIOTHYECKU
00OCHOBBIBATH CBOIO TOUYKY 3pCHHS, BOCIPHHMMATh ¥ aHAIN3UPOBATh MHEHHS
coOeceJTHUKOB, TPHU3HABas IIPABO JPYroro YeloBeka Ha HHOE MHCHHE.
IMpon3senenue u3mMepeHns: GU3NISCKUX BEIUIHH U OIIEHKA TPAHHIIBI TOTPEITHOCTEH
HU3MEpPEeHUH.
[Ipencrasienue rpaHulbl IOTPEIIHOCTEH U3MEPEHUH TPU NOCTPOSHUU TPa(UKOB.
YMeHue BbICKa3bIBaTh TUIIOTE3BI U1 00BSICHEHNS HAOMIOAAEMbIX SIBICHUN.
YMeHue npeasiaraTb MOJEIH SIBICHUI.
YkazaHue rpaHull IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. M37105KEHHE OCHOBHBIX
IOJIOXKEHUH COBPEMEHHOM Hay4HOH KapTUHBI MUpA.
[puBenexne NpUMepoB BIMUSHUS OTKPBHITHI B (H3HKE Ha MPOTPECC B TEXHUKE U
TEXHOJIOT'MHU IPOU3BOJICTBA.
Hcnonp3oBanue MuTepHeTa 1u1s moncka HHGOpManuK
1. MEXAHUKA
Kunemamuxka [IpencraBieHre MEXAHUYECKOIO JBIDKEGHHMS Tela YpPaBHEHUSAMU 3aBHCUMOCTU

KOOpIMHAT W MPOEKLUHEH CKOpOoCcTH OT BpeMeHH. IlpencraBiieHue MeXaHUYECKOTO
IMBIDKEHHS Tena TpadukaMy 3aBUCHMOCTH KOOPJAWHAT M MPOEKIMEH CKOPOCTH OT|
Bpemenu. OnpeneneHre KOOPIUHAT NPOHAECHHOTO IIyTH, CKOPOCTH M YCKOPEHHUS Teja
mo rpadukaM 3aBUCHMOCTH KOOPAMHAT W TPOCKIMH CKOPOCTH OT BPEMEHH.
OnpezneneHue KOOPAWHAT IPOIIEHHOTO MYTH, CKOPOCTH M YCKOpEHHsA Tela IO
YpaBHEHHUSIM 3aBUCHMOCTH KOOPAUHAT U MIPOEKIUI CKOPOCTH OT BPEMEHH.

[IpoBenenue CpaBHUTENBHOTO aHAIM3a PABHOMEPHOT'O U PaBHOIIEPEMEHHOTO

JIBHKEHHUI.

VYka3zaHue UCIOoIb30BaHuUs IOCTYNATEILHOTO U BpallaTeIbHOIO JBIKEHUI B

TEXHHKE.

[IpuoGperenune onbITa pabOTHI B IPYIIIE C BBIOJIHEHUEM Pa3JIMUHBIX COLUATBHBIX

posneii.

Pa3paboTka BO3MOIKHOW CUCTEMBI JCHCTBUN M KOHCTPYKIUH IS

9KCIIEPUMEHTAIBHOTO ONPEETICHNS KHHEMATHUYECKUX BEJTMYUH.

[pencrasnenne nHGOPMALIUY O BUIAX JBWKCHHS B BHJIC TAOIHIIBI

3axonwt COXpAHEeHU: 6 MexaHuKke

[IpumeHeHue 3aKk0Ha COXpaHEHHsI UMITYJIbCA JUUIsl BBIYMCIICHUS U3MEHEHHUH CKopocTel
TEJ IPU UX B3aUMOICHCTBHSX.
Wzmepenne paboTHI CHIT 1 N3MCHEHUE KHHETUIECKOU SHEPTHH Tea. Brrancienne
paboThI CUIT M U3MEHEHHS KHHETUUECKON 3HEPTHH Tea.
BrruncneHre MOTEHIMAIbHOM SHEPrHU Tel B TpaBUTALMOHHOM moje. OmpeneneHue
[MOTEHIMAIBHONH JHEPTUH  yNpPYro Ne(GOpMUPOBAHHOTO Tejla IO H3BECTHOU
Inedopmaru 1 KECTKOCTH Tena.
[IpyMeHeHue 3aKkoHa COXpaHEHUs! MEXaHUYECKOM SHEpruM IMpU pacueTax pe3ysbTaToB
B3aMMOJICHCTBHI TEJ IPABUTAIIMOHHBIMU CHJIAMH M CHJIAMH YIPYTOCTH.
VYka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKHU.
VYkazaHue y4eOHBIX TUCHUILIUH, IPU H3YYCHHU KOTOPBIX UCIIONB3YIOTCS 3aKOHBI
COXpaHeHUst
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Coneprxanue 00yueHHUs

XapaKkTepruCTHKa OCHOBHBIX BHIIOB JASATEIBHOCTH CTYACHTOB (Ha ypoBHE y4eOHBIX

\Hoeanvusiil 2az

JEHCTBHIA)
2. OCHOBBI MOJIEKYJISIPHOM ®M3UKH U TEPMOJIMHAMUMKN
Ochoebl MoneKkynapHotl| BBINOIHEHHE SKCTIEPUMEHTOB, CIYXKaLIUX U1 000CHOBaHUS MOJIEKYJISIPHO-
Kunemuueckoi meopuu.| kuHetnuyeckoit reopun (MKT).

Pemenue 3agay ¢ npuMEeHEeHHEM OCHOBHOTO YPaBHEHHS MOJIEKYJIIPHO-KMHETUIECKOM
TEOPHH Ta30B.
OmnpeneneHre TapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHHUH Ha OCHOBaHHUH
YpaBHCHUS COCTOSIHUS HICATBHOTO Ta3a.
OmnperneneHre TapaMeTPOB BEMIECTBA B Ta3000pa3HOM COCTOSIHUM U TIPOUCXOISIIIUX
npoiieccos 1o rpadukam 3apucumoctu p (T),
V(T),p (V).
DkcnepuMenTansHoe uccneaosanue 3asucumoctu p (T), V (T), p (V).
[TpencraBnenue B BUAe rpadkoB H30XOPHOT0, H300apHOTO M H30TEPMHUUYECKOTO
MPOIIECCOB.
Brrancnenne cpenHeld KHHETHYECKON SHEPTHU TEIUIOBOTO JIBHXKEHHS MOJIEKYII 110
HM3BECTHOH TEeMITEpaType BEIIeCTBa.
Bricka3piBaHHE THIIOTE3 Uil OOBSICHEHUS HAONIOJaeMBIX SIBIICHHU. YKa3aHWE TPaHUI]
MPUMEHUMOCTH MOJIENIN «UJealibHBIN ra3» u 3akoHoB MKT

Ochogbl mepMOOUHAMUKY

V3mepenue konudecTBa TEIUIOTH B polieccax Terionepenayn. Pacuer konuuectsa
TEIJIOThI, HEOOXOAUMOTO /TS OCYILECTBICHU 3aJaHHOTO Ipoliecca ¢
Terionepeayueii. Pacuer u3MeHeHus1 BHyTPEHHEH dHepruu Tei1, paboThl 1
MePEeAaHHOr0 KOIMYECTBA TEIIOTHI C UCIIOJIb30BaHUEM IIEPBOrO 3aKOHA
TEPMOJUHAMUKH.
Pacuet paboThl, COBEpILICHHOH ra3oMm, 1o rpaduky 3aBucumocts p (V).
Brrunciienne paboTHI ra3a, COBEPIICHHON MPU N3MEHEHHH COCTOSHUS MO 3aMKHYTOMY
nuky. Berancnenne KIIJ[ npu coBepiiueHnu ra3oM paboThl B Ipoleccax U3MEHEHHS
COCTOSIHUSI N0 3aMKHyTOMY IHKIy. OObSCHEHHE NPUHIMIIOB AEHCTBUS TEIIOBBIX
ManH. JleMoHcTpauust poid (GU3MKK B CO3JAaHUM M COBEPIICHCTBOBAHUH TEIJIOBBIX
BUTATENEH.
W3noxxeHue CyTn SKOJIOTHUECKUX IPOOIeM, 00YCIOBICHHBIX pab0TO TEIIOBBIX
JBUraTenci ¥ NpeaaokKeHue IyTH UX PeIeHUs. YKa3aHue rpaHull IPUMEHUMOCTU
3aKOHOB TEPMOJAUHAMUKYU. Y MEHUE BECTH JAUAJIOT, BBICIYIINBATh MHCHUE OINIIOHEHTA,
y4acTBOBAThb B JUCKYCCHUHU, OTKPBITO BBIpaXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHHUS.
Vka3zanue yueOHbIX TUCHHUIUINH, IPH H3YUYSHUH KOTOPBIX UCTIOJIB3YIOT Y4eOHbIH
Marepuan «OCHOBBI TEPMOANHAMKN

Ceoticmea napog, wcuokocmeli,

meepovix mern

N3mepenue BIa)KHOCTH BO3AyXa.
Pacuer koIMYecTBa TEIUIOTHI, HEOOXOAUMOTO ISl OCYIIECTBIICHUS TIpoIiecca Iepexoal
BELIECCTBA U3 OJHOI'O arperaTHOrO COCTOSIHUSA B IPyroe.
OKCICpUMEHTAIBHOE HCCIIE0BAHUE TEILUIOBBIX CBOMCTB BellecTBa. llpuBeneHue
MPUMEPOB KAMMUIPHBIX SIBICHUH B OBITY, IPUPOJE, TEXHUKE.
HccnenoBanne MexaHUUECKUX CBOMCTB TBEPAbIX Tell. [[pumMeHeHne pu3ndeckux
MOHATHH ¥ 3aKOHOB B y4eOHOM MaTtepuase npohecCHOHAIBHOTO XapakTepa.
Hcnons3zoBanue VHTEpHETA 4715 TOMCKa HHDOPMALUH O pa3paboTKax U MPUMEHEHHUAX
COBPEMEHHBIX TBEPJBIX K aMOP(HBIX MaTepHAIOB

3. 3JIEKTPOJIMHAMUKA

3ﬂei<mpocmamu1<a

Brruucienue cuil B3aUMOICHCTBUS TOUCUHBIX DJICKTPUYECKUX 3apA/10B.
Brruucnenue HAMIPAKEHHOCTHU SJIEKTPUUECKOTO ITOJISI OAHOI'O U HECKOJIBKUX
TOYCUYHBIX JJICKTPUYCCKUX 3apAO0B.
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XapakTepuCTUKa OCHOBHBIX BUIOB JEATENBHOCTH CTYAEHTOB (Ha yPOBHE y4eOHBIX
JEHCTBHIA)

BblyricieHre MOTEHLMANA 3JICKTPUYSCKOTO IMOJII OJAHOTO M HECKOJBKUX TOUYCYHBIX
PJICKTPUYECKHX 3apsioB. Mi3MepeHue pa3HOCTH MOTCHIIUAJIOB.

V3MepeHne 3Hepruu 3JIEKTPUYECKOTO MO 3apsKEHHOTO KOHCHCATopa.

Brruricinenue sHEpruu EKTPUUECKOTO MOJIS 3apsHKEHHOr0 KOHASHCaTopa.

Paspabotka miaHa ¥ BO3MOKHOM CXEMBI JICHCTBHIA KCIIEPUMEHTAILHOTO
OIpeENICHUS MIEKTPOEMKOCTH KOHCHCATOpa U JUDJIEKTPUYECKONH IPOHUIIAEMOCTH
BCIIECTBA.

[IpoBeneHne cpaBHUTEIHHOTO AHATIM3A TPABUTALIMOHHOTO U 3IEKTPOCTaTHYECKOTO
oJIei

Tlocmosinnwiil mok

V3mepenne MOIIHOCTH deKTpuueckoro Toka. M3mepenne D/1C u BHyTpeHHETO
CONPOTHBJIEHHSI HCTOUHHKA TOKA.
BeimosHeHne pacueToB CHIIbI TOKA U HANPSDKEHUH HA yJacTKaxX MEKTPUIECKHX
nerneif. OOBsICHEHNE Ha IPHMepe HIEKTPUIECKOH HEeH ¢ JBYMS HCTOYHHUKAMH TOKa
(BAC), B xakoM citydae HCTOYHHUK DICKTPHICCKON SHEPIUH paboTaeT B pexKumMe
TeHeparopa, a B KAKOM — B PEXKHUME ITOTPEOUTENIS.
Onpenenenue TeMepaTypbl HUTU HaKaluBaHUA. I3MepeHue 2JIeKTpUYIecKoro 3apsaia
3NIEKTPOHA.

CHsITHE BOJIbTAMIIEPHON XapaKTEPUCTHKU JTHOA.
IIpoBeneHne CpaBHUTENHLHOTO aHAJIN3A MOIYITPOBOJIHUKOBBIX IMOJOB M TPHOJIOB.
Hcnons3zosanue MHTEpHETa 1151 TOMCKA MHPOPMALIUK O TIEPCIEKTUBAX Pa3BUTHS
NOJIyIIPOBOJHUKOBON TEXHUKH.

'Y cTaHOBKA IIPUYUHHO-CIIECTBEHHBIX CBA3EH

Maenumnuvie s6nenus

W3mepeHre HHIYKIIMM MaTHUTHOTO MoJist. Beraucnenue cui, 1eHCTBYIOMUX Ha
MPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.
Brruncnenue cuil, 1eHCTBYIOIUX HA 3JIEKTPUYECKUM 3apsi], IBHKYILIUNCS B
MarHUTHOM TIOJIE.
HccnenoBanue sBICHU 1€KTPOMAarHUTHOM HHIYKIUU, CAMOMHYKIUH.
BrruucieHye SHepruu MarHuTHOTO MOJIS.
OOBsCHEHHE MPUHIUIIA JISHCTBUS JIEKTPOABUTATEIIS.
OObscHeHHe IPUHIUIIA JISHCTBUS TeHepaTopa IEKTPUIECKOro TOKa 1
UEKTPOU3MEPUTENBHBIX TPUOOPOB. OOBbsICHEHNE IPUHIIMIIA ASHCTBHS Macc-
criekrporpada, yckoputele 3apsHkeHHbIX yacTull. OObsICHEHUE POJIM MarHUTHOTO
nosst 3eMiIu B )KU3HHU PAaCTEHUH, JKUBOTHBIX, YETOBEKA.
IIpuBeneHne MpuMepoB MPAaKTUUECKOTO MPUMEHEHHUS H3yYEHHBIX SBIEHUH, 3aKOHOB,
IpuOOpOB, YCTPOICTB.
IIpoBenenue cpaBHUTEILHOIO aHAIN3a CBOUCTB JIEKTPOCTATUYECKOT0, MATHUTHOTO
U BUXPEBOTO AJICKTPUUECKUX I0JICH.
OObscHeHHE Ha IPUMEPe MAaTHUTHBIX SBJICHHUH, HOYeMy (GU3UKY MOXKHO
paccMaTpuBaTh Kak METaJUCIUIUINHY

4. KOJIEBAHUSI 1 BOJTHBI

Mexanuueckue konebamnus

HccrnenoBanue 3aBUCHMOCTH ITEPHOZA KOJICOAHHI MaTEMaTHIECKOTO MAsTHUKA OT
€ro IJIMHBI, MacChl U aMIUIUTYABI Kojebanuil. VicciaenoBanne 3aBHCHMOCTH HEPHOIA
KOJIeOaHHii rpy3a Ha MPY)KHHE OT €r0 MAacChl U )KECTKOCTH TPYXXKHHBI. Beraucnexne
Heproa KoimeOaHni MaTeMaTHYeCKOr0 MasITHUKA 110 H3BECTHOMY 3HAYCHHUIO €ro
JUIMHBL. BernciieHne nepuosia kojiebanuii rpy3a Ha py»KUHE 110 H3BECTHBIM
3HAYCHMSAM €TI0 MacCChl M KECTKOCTH MPYKUHBI. BhIpaboTKa HABBIKOB BOCIIPHHUMATb,
AHAJIM3UPOBATH, epepadaThiBaTh U NPEIBIBIATH HHOOPMALIHIO B COOTBETCTBHH C
MOCTaBJICHHBIMH 3a/Ia4aMH.

IIpuBeneHre IPUMEPOB aBTOKOIEOATEIBHBIX MEXaHUIECKHX cHCTeM. [IpoBeneHue
KJ1accuuKauy Kosebanuii
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Ynpyeue eonnuvt

V3mepeHure [UTHHBI 3BYKOBO# BOJIHBI 110 Pe3yJibTaTaM HaOII0CHUH HHTepepeHInH
3BYKOBBIX BOJIH.

HaGumonenre u o0bsicHeHHE SIBACHUM HHTep(epeHInn 1 AuppaKIny MEXaHHISCKUX
BOJIH.

IIpencrasienne obnactei NPUMEHEHNUS yIbTPA3ByKa M IEPCIEKTHBEI €TO
HCTIONIB30BAHYS B PA3JIMUHEIX 00JIACTSIX HAYKH, TEXHHKH, B MEAUIIMHE.

W3noxkeHue CyTH SKOJIOTHUECKUX IPOOIIEM, CBSI3aHHBIX C BO3/ICHCTBHEM 3BYKOBBIX
BOJIH Ha OPTaHHM3M UeNIOBEKa

DnexmpomazHummuole
Kxonebanus

HaGumoeHre ocuuiorpaMM rapMOHHYECKUX KOJIeOaHU# CHIIbI TOKA B IICTIH.
V3mepenue 31eKTpoeMKOCTH KOHJeHcaTopa. Vi3MepeHre HHAYKTHBHOCTD KaTyILIKH.
HccnenoBanue SBIEHHUS 2IEKTPUUYECKOTO PE30HAHCA B IIOCIEI0BATEILHOM LIETH.
IIpoBeneHre aHATOTHN MEXIY PU3MUCCKUMH BETHYHMHAMH, XapaKTEPU3YOLIIHMMHU
MEXaHMUYECKYIO H JJICKTPOMATHUTHYIO KOJIeOaTebHBIC CHCTEMEI.

Pacuer 3HaueHuii CHIIbI TOKA M HAIIPSDKEHUS HA DJIEMEHTAaX LIEMU IIEPEMEHHOT0 TOKa.
HccnenoBanue npuHIHAIA IEHCTBUS TpaHCPopMaTopa. Mccnenopanue npuHIANA
JIeHiCTBUS reHepaTopa NepeMeHHoro Toka. Mcnonb3oBanue MHTepHeTa AJis MOUCKA
nH(OPMALIMU O COBPEMEHHBIX CrIoco0ax mnepeaadn 3JIeKTPOIHEPIHU

9ﬂ€Kmp0Ma2HleHbl€
BOJIHbL

OcyliecTBlIieHHEe — paavonepenadyd W paguonpuema. MccienoBaHue  CBOWMCTB
5IEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOMIJIBHOTO TeneoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIICHHUS K H3Y4aeMbIM Ha YPOKax (GU3UKH OOBEKTaM 1
OCBaMBaCMBIM BHJAM JeATebHOCTH. OOBSICHEHHE IPUHIUITHATEHOTO Pa3IHIAs
MPUPOABI YIPYTUX U DJIEKTPOMArHUTHBIX BOJIH. M3710KeHHE CYyTH IKOJIOTHUYECKUX
MpOOIIeM, CBS3aHHBIX C AJICKTPOMATHUTHBIMA KOJICOAHUSMU U BOJTHAMH.

OOBsiCHEHHE POJIU IEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX UCCIIEIOBAHMIX
Bcenennoit

5. OIITUKA

Ipupooa ceema

[TpumeHeHne Ha NPaKTHKE 3aKOHOB OTPAXKEHUS U MIPEJIOMIICHUS CBETA MIPH PELICHUH
3ajad4.

Omnpenenenye CIEKTPaIbHBIX IPAHULl YyBCTBUTEIBHOCTH YEJIOBEYECKOTO Ti1a3a.
YMeHue CTpOUTh H300paKeHHUS TIPEIMETOB, JaBacMble JIMH3aMH. Pacder paccTostHUsS
OT JIH3BI 10 H300paKCHUS MpeMeTa.

Pacuer onTHYecKoil CHJIBI IMH3EI.

M3mMepenne GOKYCHOTO PacCTOSHHUS JIMH3BI.

HcnbiTanue Mozened MUKpPOCKOIA U TEJIECKOMA

Bonnosvie ceoticmea ceema

HaGumonenue siBineHus: uHTepdepeHIN IeKTPOMAarHUTHBIX BOJIH. Habmonenne
SIBJICHMST TU(PaKIKK IEKTPOMArHUTHBIX BOJIH. Habutoenune siBieHus moJsipu3auu
3JIEKTPOMArHUTHBIX BOJIH. I3MepeHue IIMHbBI CBETOBOW BOJHEI IO PE3yJIbTaTaM
HaOnroIeHus siBieHus nHTepdepenu. Habnronenne sBieHus qudpakiny CBETa.
Habnronenue siBIeHHUs NONSAPU3ANUH U TUCTIEPCUE cBeTa. [TovCK pa3miyuii u
CXOJICTBA MEXKAY NHU(PPAKIIMOHHBIM M JUCIICPCHOHHBIM CIIEKTPaMH.

[IpuBeieHue IpUMEPOB MOSIBIICHUS B IPUPOJE U UCIIOJIb30BAHUS B TEXHUKE SIBICHUN

uHTephepeHuny, Iudpakiuyd, HONIpU3aldl M AUCIEPCHH cBera. llepedncieHue

METO/IOB [TO3HAHUSI, KOTOPBIE HCIIOIb30BaHbI IIPH U3YYEHIH YKA3aHHBIX SBICHUH

22



Coneprxkanue 00yueHUs

XapakTepuCTUKa OCHOBHBIX BUIOB JEATENBHOCTH CTYAEHTOB (Ha yPOBHE y4eOHBIX
JEHCTBHIA)

6. 3JIEMEHTBI KBAHTOBOW ®U3UKU

Keanmosas onmuka

HaGmonenne doTtoanexrpuyeckoro 3ddexra. O6bsicenue 3akoHoB CroneToBa Hal
OCHOBE KBAHTOBBIX MPECTaBICHUMH.
Pacuer MakcuManbHOM KMHETHYECKON 3HEPTUU 3JIEKTPOHOB IIPU
(orornekrpuaeckoM 3¢ pexre.
Ompenenennre padOTHl BBIXOJA 3JIEKTPOHA MO TpauKy 3aBHCHMOCTH MAaKCHMaJIbHOH
KMHETHYECKOH SHepruu (POTOINEKTPOHOB OT YACTOTH cBera. M3mepeHme paboOTHI
BEIXOJ1A JICKTPOHA.
[TepeunciieHre TPUOOPOB YCTAHOBKH, B KOTOPBIX NMPUMEHSETCSA 0€3- MHEPLMOHHOCTH)
(horoaddhekra.
OOBsiCHEHHE KOPILYCKYJIAPHO-BOJIHOBOTO Iyaau3Ma CBOHCTB (oTOHOB. OOBsICHEHHE
[POJIM KBAaHTOBOI ONTHUKU B Pa3BUTUU COBPEMEHHOH (PHU3UKU

Duzuxa amoma

HabmroieHue JIMHEWIaThIX CIICKTPOB.
Pacuer yacToThI M [UIMHBI BOJIHBI HCITYCKaEMOT'O CBETA IIPU IEepPeXoie aToMa
BOJIOPOJIA M3 OJTHOTO CTAIIMOHAPHOTO COCTOSIHUSA B ipyroe. OO0bscHEeHNEe
TPOUCXOXKICHUS JIMHEHUaTOro CeKTpa aroMa BOJ0poJa U pa3Inyust IMHeHYaThIX
CHEKTPOB pa3IM4HbIX Ta30B. MccnenoBanue TMHEHYAaTOro CreKTpa.
HWccnenoBanue npuHImIa pabOTh TIOMUHECIICHTHOH Jlamitbl. HaGmonenue u
00BsICHEHHE IPUHLMIA AeiicTBUS Na3epa. [IpuBeneHre npuMepoB HCIIOIb30BAHUS
Ja3epa B COBPEMEHHOM HayKe M TeXHHKE.
Hcnons3oBanue VHTepHeTa A8 orcka HHGOPMALUK O NIEPCHIEKTUBAX IPHUMEHEHUS
nazepa

Duszuka amomnozo a0pa

Ha6umonenue tpekoB anbga-yacTull B kamepe Bunbcona. Perucrpuposanue saepHbIx
U3JTyYEHHUH ¢ IIOMOLIBIO cueTyrKa ['eirepa.
Pacuer sHepruu cBA34 aTOMHBIX AJ€Ep.
Onpenenenue 3apsja 4 MacCOBOIO YHCJIa AaTOMHOTI'O s1Ipa, BOZHUKAIOLIETO B
pe3ynbTaTe pagloOaKTUBHOIO paclaja.
Brruncnenne suepruu, 0cBoOOKAAIOMIEHCS IPH PagHOAKTHBHOM pacrase.
OnpezneneHye MpoIyKTOB AIEpPHON peakIu.
BblyricieHHe SHEPruu, OCBOOOXKHAIOLICHCS NpH SACPHBIX peakuusx. lloHumanue
MPEUMYILECTB M HEJOCTATKOB HCIOJIL30BAaHUS aTOMHOM SHEPIHU M HOHM3UPYIOMINX
U3]TydeHUH B IPOMBIIUIEHHOCTH, METULIUHE.
W3noxkeHue CyTn SKOJIOTHUECKUX IPOOIIEM, CBSI3aHHBIX ¢ OMOJIOTMYECKUM JeHCTBUEM
paluOaKTUBHBIX U3Iy4CHHH.
IMpoBenenne KiIacCHGUKAUM  DIEMEHTAPHBIX YaCTHUIl MO HX  (U3HMUECKUM
XxapaKTepuCTUKaM (Macce, 3apsily, BpeMEHH KU3HHU, CIIUHY U T.]1.).
IToHuMaHue LIEHHOCTEH HAyYHOTO O3HAHUS MUpPA HEe BOOOILE 11 YeI0BEUecTBa B
LIEJIOM, a JUIS KOKA0r0 00y4aloIerocs JIMYHO, IEHHOCTEeH OBIIaZICHNS METOI0M
HAy4HOT0 II03HAHUA JUISl JOCTIKEHH ycIexa B JII000M BH/E IPAKTHYECKOIT
JeATeTbHOCTH

7. 3BOJIIOLMS BCEJIEHHOM

Cmpoenue u pazsumue
Bcenennoii

HaGumonenue 3a 38e3namu, JlyHol 1 miaHetamu B Teneckon. Habmronenue
COJIHEYHBIX IITCH C IOMOILbIO TEJIECKOIA U COJIHEYHOIO IKpaHa.

Hcnons3oBanue MaTepHeTa IS MONCKA H300paKeHHI KOCMHYECKIX 00BEKTOB U
nHpopmarn 06 nx ocodeHHocTsIX OOCyKIeHIE BOZMOXKHBIX CLICHAPUEB IBOJIIOLUH
Bcenennoii. Ucnons3oBanne MHTepHETa 4711 HOMCKA COBPEMEHHOM MH(OPMAIMH O
pasButuu Beenennoiil. Onenka nHGopManuy ¢ MO3UIMK €€ CBOHCTB. JOCTOBEPHOCTH,
00BEKTUBHOCTH, TIOJTHOTHI, AKTYaJIbHOCTH H T. 1.
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Coneprxanue 00ydeHus XapakTepuCTUKa OCHOBHBIX BUIOB JEATENBHOCTH CTYAEHTOB (Ha yPOBHE y4eOHBIX
JEHCTBHIA)

Deomoyuss  36e30.  T'unomesa| BwraucieHune sHEpriuu, 0CBOOOKIAOIICHCS TPU TEPMOSISPHBIX PEaAKIUsX.
npoucxooicoenus Conneynou| DopmynupoBKa MpodJIeM TEPMOSICPHON SHEPTETHKH.

cucmemol OObsiCHEHHE BIMSHHS COJIHEYHON aKTHBHOCTH Ha 3emutto. [loHnmanue posu
KOCMHYECKUX UCCIICIOBAaHHM, HX HAYYHOTO U SKOHOMHYECCKOTO 3HAUYCHUS.
OO0cyx/IeHIEe COBPEMEHHBIX THIIOTE3 O MPOUCX0KICHUN COTHEUHOH CHCTEMBI

VYEBHO-METOJIMYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECTIEYEHUE TTPOTPAMMBI YUEBHOU JINCIIATITAHBI
OVYJ1.10 DU3UKA

Jlnst ocBoenust mporpammbl  yueOHOW auctuummabl OY]J[.10 ®wusuka
o0opymoBaH yueOHBIN KaOWHET.

B cocraB kaOunera ¢Gu3uku BXOOUT JabopaTopusi ¢ 1a00paHTCKOMN
koMHatoil. [lomemieHne kaOuHEeTa (QU3MKH YAOBICTBOPSET TPEeOOBAHUSAM
CanuTapHO-3nuaeMuoorndeckux npasui u HopMmaThBoB (CaulluH 2.4.2 Ne
178-02) wu ocHaleHO THIOBBIM  OOOpYyJOBAaHHEM, B TOM  YHCIIE
CHEIMaIN3UPOBAaHHON  ydeOHOH MeOenpl0o | CcpeACTBaMU  OOydYeHHS,
JOCTaTOYHBIMHM JIJI1  BBITTOJTHCHHS TPEOOBaHMA K YPOBHIO ITOATOTOBKHU
00yYaroIMXCs.

B kxabuHeTe ecTh MyJIBTUMEIUIHOE 000PYI0BaHKE, TIOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIHLHOTO MPOIECCa MOTYT IMPOCMATPUBATh BU3YaJbHYIO
nHpopMaIuio 1Mo pusnke, Co3aBaTh IPE3CHTAIINHN, BUICOMATECPHUAIIHI .

B coctaB  y4eOHO-METONMYECKOTO W  MAaTEpHAIBHO-TEXHUYECKOTO
obecnieueHus mporpamMmel yaeoHol aucrurinael OY J[.09 dusuka, BXOIAT:

+ MHOTO()YHKIIMOHAJIbHBIA KOMILJICKC IPEIIo1aBaTels,;

« HaAgHbIE TOCcoOMs  (KOMIUIEKTHI  y4eOHBIX  TaOJWI, TUTaKaThI:
«Du3udyeckue  BEIMYUHBI W (PYHIAMEHTAJbHBIE  KOHCTaHTBI»,
«MexayHapogHas cucrema eauann CH», dlepmomudeckas cucrema
xumuueckux sieMeHToB [[.M. MenneneeBa», mopTpeTsl BbIAAIOIIUXCS
y4EeHBIX-(DU3UKOB U aCTPOHOMOB);

« MHPOPMAIIMOHHO-KOMMYHHKATHUBHBIE CPEJICTBA;

 JKpPaHHO-3BYKOBBIC ITOCOOHS;

+ KOMIUJICKT JIEKTPOCHA0XKEHNS KaOuHeTa (PU3UKY;

« TEXHUYCCKHE CPEJICTBA O0YUYCHHS,

« JIEMOHCTpalliOHHOEe  oOopymoBanue  (oOmiero  Ha3HAYCHHS |
TEMaTUYECKHE HaOOPBI);

« naboparopHoe oOopynoBanue (00IIEro Ha3HAYCHHS W TEMaTHYCCKHUEC
Ha0OpHI);

+ CTaTWYECKHWE, JUHAMHYECKHE, JEMOHCTPAIMOHHBIE W Pa3aaTOYHBIC
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MOJICIIH;

 BCIIOMOTaTeIbHOE 000PY/I0BaHUE,;

+ KOMIUJIEKT TEXHUYECKON JOKYMEHTAIMH, B TOM YHCJIe acrnopTa Ha
cpeacTBa 00yUeHUs, HHCTPYKIIUHU 110 UX UCIIOIb30BAHUIO U TEXHUKE
0€30I1aCHOCTH;

« OnOMMOTEeYHBIN (HOHI.

B OuGnmoreunwrii (o BXOAAT y4eOHUKH, YUeOHO-METOIUYECKUC
koMiuiekTel (YMK), oOecneunBaroniue OCBOCHHUE YYCOHOW AUCIUILIMHBI
OV /.09 ®dusznka, peKOMEHI0BaHHBIC M JOIYIIEHHBIC I MCIIOJIb30BaHUS B
mpoeCCHOHAIBHBIX ~ 00pa3oBaTEIbHBIX  OPTaHM3AlMAX,  PCATU3YIOIIMX
o0pa3oBaTeNnbHYI0 MPOTpaMMy CpPETHEro o0Iero oOpa3oBaHUs B Mperenax
ocBoenus OITOIT CITO na 6a3e 0oCHOBHOT'O O0IIIEro 00pa30BaHMUS.

B nporiecce ocBoenust nporpammbl yueoHou qucuumuinabl OV J1.09 duzuka
CTyICHTBI HMEIOT BO3MOXKHOCTh JIOCTyNa K DJIGKTPOHHBIM  Y4EOHBIM
MarepuaiaM 1o Qpu3nke, UMEIIUMCs B CBOOOHOM J0CTyIe B ceTu MuTepHeT
(31eKTpOHHBIM KHHTaM, IPaKTHKyMaM, TectaM, matepuanam EI'D u ap.).
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