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1 HACIIOPT PABOYEN ITPOT'PAMMbBI YUEBHOUI U CITUTIINHBI
DOU3UKA

1.1. Ob6sacTh NpUMeHeHHus1 TPOrPAMMBI

Pabouast mporpamma o0I1e00pa3oBaTeIbHON yUeOHOW TUCITUTUINHBI « DU3UKa» SIBJISIETCS] YaCThIO
IporpaMMbl TOATOTOBKU CIIELIMANUCTOB cpeaHero 3BeHa B coorBerctBun ¢ PI'OC CIIO mno
cnenmanbHocTr 21.02.18 «OOoraiieHne MOJNE3HBIX HCKOMAEMBIX» B Mpenejax OCBOSHUS OCHOBHOM
npodeccuoHanbHOM oOpaszoBatenbHON nporpamMmbl CITO Ha 0aze ocHOBHOro odmero oOpa3oBaHUs MpU
MIOJITOTOBKE CHELUAIMCTOB CPEIHETO 3BEHA.

IIporpamma pa3pabotana Ha ocHoBe TpeOoanuit ®I'OC cpegnero obmero obpa3oBaHus,
NPEOBbSABISEMBIX K CTPYKTYpPE, COAEPKAHHIO U Pe3yJIbTaTaM OCBOCHUS yueOHOH NUCIUIUTUHBI « DU3HKay,
B COOTBETCTBHHM C PekoMeHmauusMu Mo OpraHU3alfH MOJY4YeHHs CpemaHero obmero oOpa3oBaHus B
npenenax OCBOCHUs 00pa3OBaTebHBIX MPOrpaMM CpenHero npodeccroHaibHOro obpa3oBaHusl Ha Oase
OCHOBHOrO o0mero oOpa3oBaHusi C y4eToM TpeOoBaHUH (pemepabHBIX TIOCYIapPCTBEHHBIX
0o0pa3oBaTeNbHBIX ~ CTAHJAPTOB W  MOJy4aeMoil mpodeccud WM CHeNHaJbHOCTH  CPEIHEro
npodeccuonanbHOro obpasoBanust (mmcbMO JlemapTamMeHTa TOCYOApCTBEHHOH TONUTHKKA B cdepe
noAarotoBku pabounx kaapos u IO Munobprayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom
IIpumepHOH OCHOBHON 00pa3oBaTENBbHON MpPOrpaMMbl CpeaHero odmero oOpa3oBaHus, ONOOPEHHOM
pemenneM (enepanbHOro yueOHO-METOOUYECKOTO OOBeNNHEHHs IO 00meMy oOpa3oBaHHIO (IPOTOKOJ
ot 28 utons 2016 . Ne 2/16-3).

B ocHoBe yueOHOM muctmmiunabl «PU3nKa» JEKAT (OPMUPOBAHUE Y OOYYAFOIIMXCS CHCTEMBI
0a30BbIX TOHATHH (U3UKU U TMPENCTABIECHHH O COBPEMEHHOH (PH3MUYECKOW KapTHHE MHpPA, & TaKXKe
BbIpabOTKAa YMEHHUI NPUMEHATh (PU3MUECKUE 3HAHMA KaK B MPO(ECCHOHAIBHOM NESTENbHOCTH, TaK U IS
peLIeHNs )KU3HEHHBIX 3a/1a4.

MHorue moNOoXKeHUs, pa3BUBaeMble (U3UKOH, pPACCMATPHUBAIOTCS KaK OCHOBA CO3/aHUS U
UCTIOJIB30BaHUST NH(POPMAIIMOHHBIX U KOMMYHHKAIMOHHBIX TexHojoruid (MKT) — omHoro u3 Hambonee
3HAYUMBIX TEXHOJOTHYECKUX JOCTH)KEHUI COBPEMEHHON LINBUIM3ALINH.

@du3nKa AaeT KJI0Y K TOHIMAHUK MHOTOUHCIIEHHBIX SIBJCHUH U MPOLIECCOB OKPYIKAOLIET0 MUPa
(B ecTeCTBEHHO-HAy4YHBIX OONACTSX, COIMOJIOTHH, 3KOHOMUKE, sI3bIKe, JUTepatype u np.). B ¢usuke
(bOpMUPYIOTCSL BHIBI IESTEIBHOCTH, KOTOPbIE MMEIOT MeTa- MpeaMeTHbIN xapaktep. K HUM B mepByro
ouepenb OTHOCSATCS. MOAETUPOBAHHE OOBEKTOB M MPOLECCOB, NPUMEHEHHE OCHOBHBIX METOOB
MO3HAHUS, CUCTEMHO-UH(POPMALIMOHHBIN aHamu3, (QOpMyNupOBaHHE THIIOTE3, AaHAIN3 M CHUHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEMTU3ALMS, BBISIBJICHNE IPUIMHHO-CIIECTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB,
ynpasiieHne oObeKTaMH 1 IporeccaMi. IMeHHO 3Ta TUCIUITINHA TO3BOJISIET MO3HAKOMUTD CTYACHTOB C
HAYYHBIMH METOAAMH MO3HAHUS, HAYYNUTh X OTJINYATh THIIOTE3Y OT TEOPUH, TEOPHIO OT HKCIIEPUMEHTA.

Ou3nka uUMeeT OuYeHb OOJBLIOE W BCEBO3PACTANOINEE HUCIO MEKIUCHHMIDIMHAPHBIX CBS3EH,
NpUYEM Ha YPOBHE KaK MOHATUITHOTO amnmnapaTa, TaKk U HHCTPYMEHTapHs.

Ousnka sBISIETCS  CHCTEMOOOpasyromuM (akTOpoM Uil  €CTECTBEHHO-HAYYHBIX  YYEOHBIX
NPEIMETOB, MOCKOJIBbKY (PU3NIECKHUE 3aKOHBI JIEXKAT B OCHOBE COAEPKAHUS XUMHUH, OHOJI0ruy, reorpaduu,
aCTpOHOMUU U OOMEnpPOpECCHOHATBHBIX TUCHUIUIMH (TEXHUYECKAsT MEXaHUKa, SJIEKTPOTEXHHKA,
3JIEKTPOHUKA U JP. ).

OObnanmast JOTHMYECKOW CTPOWHOCTBIO U OIMHUPAsSCh HAa 3KCIEpUMEHTaJbHbIE (DaKThl, y4deOHas
aucuuruinHa «Pusnka» GopMHUPYET y CTYACHTOB MOAJIMHHO HAyYHOE MUPOBO33peHue. Pu3nka siBiseTcs
OCHOBOM YY€HHSI O MaTepHAIbHOM MHpE U peraet mpodyieMbl 3TOro MUpa.

IIpn ocsoennu mnpodeccuit CIIO u cnemmansHocteln CIIO counanbHO-3KOHOMHYECKOTO U
ryMaHUTapHOTO Tmpodmiell mnpodeccHoHanpHOrO o0pa3oBaHMs (U3MKA HM3Y4aeTCsl B  COCTaBe
UHTETPUPOBAHHON y4eOHOW muciuIuimHbl «EcTecTBO3HaHME» O0s3aTeNbHON NpenMeTHOH o0nacTu
«EctectBennbie Haykn» @I'OC cpennero oOmero oOpasoBaHus.

B conepxannm yueOHON MUCHMIUIMHBI IO (PH3UKE BBEIEH paszien «DIEKTPOAMHAMHKA», TaK KaK
OH CBSI3aH C AAJbHEHWIINM M3Y4€HHEM IHUCLHILIMHBI MPO(PECCHOHATBHOTO LHKJIA 3JIEKTPOTEXHUKA U
3JIEKTPOHHUKA.

Teopernueckue cBeneHuss Mo (U3NUKE IOMOJHSIOTCS JEMOHCTPALMSAMH U JaOOPaTOPHBIMU
pabotamu.



Nzydenue o0meoOpa3oBaTeNbHOM yueOHON aucuIunHbl «Pu3nkay 3aBepIiaercs: MoABeIeHHEM
UTOroB B (pOopMe dK3amMeHa B paMKax MPOMEKYTOYHOH aTTECTAallMH CTYJAEHTOB B MPOIIECCE OCBOSHMUSI
OITOIT CIIO ¢ nonyuenuem cpennero odmero odpasosanus (ITTICC3).

1.2. Mecto y4yeOHOHl AUCUUIUIMHBI B CTPYKType OCHOBHOIl mpodeccHoHANIbHOI
00pa3oBaTeIbHON NPOrpaMmMbl: 00Me00pPa30BaTENbHBIN LUK

YueOnast nucuurinHa «Dusukay sBhseTcss y4eOHbIM MPEAMETOM IO BBIOOPY U3 00s3aTeNbHOM
npeametHoit oonactu «EcrecrBennbie Haykn» PI'OC cpennero obmero odpa3zoBaHusl.

1.3. Hern u 3agauum y4yeOHOH AHCHUILIMHBI - TpPe0OBaHHSI K Ppe3yJabTATAM OCBOEHHS
AUCUMIIHHBI:

Pabouas nporpamMma OpHEHTHPOBAHA Ha JOCTIDKEHHUE CIEAYIOLINX IeJIeH:

o OCBOCHHE 3HAHUI O (QyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHAX M NMPUHILHIAX, JEKAIIUX B
OCHOBE COBPEMEHHOW (PU3NYECKON KapTHHBI MHpa, Haubojee BAXKHBIX OTKPBITHAX B OONAcTH (PU3HKH,
OKa3aBIIHX OIPEEISAONIee BIUIHIE Ha PA3BUTHE TEXHUKU U TEXHOJIOTHH; METOJAX HAyYHOTO ITO3HAHMS
PUPOIBL,

o OBJIQICHUE YMEHHUSMH MTPOBOIUTH HAOMIOACHHUS, TUIAHUPOBATD U BBIITOJHATH SKCIIEPUMEHTBI,
BBIIBUTATh TUIOTE3bl M CTPOUTHh MOJIENHU, IPUMEHSTH MMOJyYeHHbIE 3HAHUS N0 (PU3UKE 1 OOBSICHEHUS
pa3HOOOpa3HbIX (PU3MUECKUX SIBJICHUH U CBOWCTB BEINECTB, MPAKTHYECKH HCIOJIB30BATh (Pr3HUecKue
3HAHUS, OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HH(pOpMALIHY;

o pPa3BUTHE MMO3HABATENBHBIX HHTEPECOB, HHTEIUICKTYAJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporecce NMpPUOOpeTeHNs 3HAHWA M YMEHWH Mo (U3MKE C WCIOJB30BAHUEM PA3IUYHBIX HCTOYHUKOB
UH(POPMAaLUU 1 COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH,

o BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOJKHOCTH TNO3HAHUS 3aKOHOB MPUPOIBI, HCIIOIb30BAHUS
IOCTIDKEHUH (PH3UKHY Ha 01aro pa3BUTHS YEJIOBEUECKONW LIMBUIIM3ALNN, HEOOXOIUMOCTH COTPYAHUYECTBA
B MPOLIECCE COBMECTHOTO BBITIOJHEHHUS 3a7a4, YBAKUTEJbHOTO OTHOIICHHS K MHEHHUIO ONIOHEHTAa IpH
o0cy>xneHnu npodsieM eCTeCTBEHHO-HAYYHOTO COMIEPKAHUS, TOTOBHOCTU K MOPAJIbHO-3TUYECKON OLIEHKE
UCTIOJIB30BAHUS HAYYHBIX TOCTH)KEHHUH, YyBCTBA OTBETCTBEHHOCTH 34 3ALIUTY OKPY KAIOIIEH CPebl;

o UCTIOJNB30BAHUE MPHOOPETEHHBIX 3HAHWNA W YMEHHWH Ui PELICHUs MPAaKTUYeCKHX 3a/1ad
MOBCEAHEBHON  KM3HM, oOecreueHHs O€30MacHOCTH  COOCTBEHHOW — JKM3HHM,  PaLMOHAJIBHOTO
NPUPOAOIIONB30BAHNUS M OXpPaHbl OKpPYKArOIIEeH cpenpl M BO3MOXKHOCTb TNPUMEHEHUs] 3HAHWHA IpH
pelLIeHnN 3aa4, BO3HUKAIOINX B OCJIEAYOLIel TpodecCHOHaIbHON AeATeTbHOCTH.

OcBoeHue coaepkaHusi y4ueOHOM aucHUIUIMHBL «®Pu3uka» obecneynBaeT JOCTHIKEHHE
CTYI€HTaMU CIEAYIOLIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

o YYBCTBO TOPIOCTH M YBAXKEHHSI K UCTOPUHM U JOCTHKEHHSIM OTE€YECTBEHHOH (PU3MUECKON
Hayku, (PM3UYECKH IPaMOTHOE TOBEJEeHUE B MPOPECCHOHATPHON ASSITEIbHOCTH U OBITY MpU OOpaleHun
¢ npudopamMu u yCTPOHCTBaMU,;

o TOTOBHOCTb K TPONOJDKEHHIO OOpa3oBaHMs W TOBBIIICHHWA KBadu(dukanum B M30paHHON
npodeCcCHOHATBHOHN NEATETbHOCTH U OOBEKTHUBHOE OCO3HAHHE POJIH (PU3HUECKIX KOMITETEHIIMN B 3TOM;
o YMEHHUE HCIIONb30BaTh IOCTHIKEHUS COBPEMEHHON (U3M4YeCKOH Hayku U (U3NIECKUX

TEXHOJOTUH JJIA TIOBBIIIICHUA CO6CTBeHHOF0 HHTCJUICKTYAJIbHOTO pa3BUTHA B BbI6paHHOI>'I
npoheCCUOHATTBHOM AeSITETbHOCTH,

L YMeHI/Ie CAMOCTOATECIBbHO I[O6bIBaTb HOBBIC OJIs ce6$[ (1)I/ISI/ILIGCKI/IG 3HAaHUA, I/ICHOJ'IBSYﬂ AJIA
3TOro I[OCTyrIHbIe NCTOYHUKHU PIH(l)OpMaL[I/II/I;

L YMeHI/Ie BbICTpaI/IBaTb KOHCTPYKTI/IBHBIG B3aMOOTHOIICHUA B KOMaHOEC 11O peLHeHI/II'O O6H.II/IX
3a/1ay;

L YMeHI/Ie ynpaBJ’IfITb CBOGI>'I HOSHaBaTeJ'IbHOfI JA€ATCIIbBHOCTBIO, HpOBOI[I/ITb CaMOOLIeHKy
ypOBHﬂ CO6CTBeHHOFO I/IHTeJ'IJ'IeKTyaJ'IbHOFO paBBI/ITI/Iﬂ;

MeTal'lpe}.]MeTHle:

L HUCIIOJIB30BAHUEC paBJ'II/ILIHbIX BUIOOB HOSHaBaTeJ'IbHOfI ACATCIIBHOCTHU  OJIA peH_IeHI/Iﬂ

(u3nUecKux 3a1a4, MPUMEHEHNE OCHOBHBIX METO/IOB MO3HAHUS (HAOFOICHUS,



o OMUCAHUSI, U3MEPEHHs], SKCIIEPUMEHTA) JIsi M3YYEHHUS] Pa3jMYHBbIX CTOPOH OKPY’KaroIei
JIEUCTBUTENILHOCTH,

o HCTIOJIB30BAHHE  OCHOBHBIX ~ HMHTEJUIEKTYaJbHBIX  OIEpalyii. TMOCTAHOBKH  3a1ayu,
(bopMyIMpPOBaHUS THUIIOTE3, aHAIN3a U CHHTE3a, CPAaBHEHUsI, O0OOIEHHS, CHCTEMATHU3AIINH, BbISBICHUSI
NPUYMHHO-CJIEICTBEHHBIX CBsI3€H, IOWCKA aHaloroB, (OPMYyJIUPOBAHUS BBIBOAOB U H3yYEHUS
Pa3NUYHBIX CTOPOH (U3NYECKHX OOBEKTOB, SIBJIEHHH © MPOLECCOB, C KOTOPbIMU BO3HHUKAET
HEOOXOMMOCTD CTANIKUBATHCS B MpodeccrHoHanbHON chepe;

. yMEHHE FeHePUPOBATh UJEH U ONPEIEIATh CPEACTBA, HEOOXOMUMBIE IS UX PEaTU3alIHH;

. yMEHHE UCMOJIb30BaTh PA3JIMYHbIE UCTOYHUKU ISl TIONydeHus: pusudeckoir nHpopMaIum,
OLIEHUBATh €€ JOCTOBEPHOCTD;

. yMEHHE aHAJTU3UPOBATh U MPEICTABIISITh HHYOPMALIMIO B PA3JTUYHBIX BHIAX;

. yMEeHHe NyOJMYHO TPEACTABNAThL PE3yJNbTaThl COOCTBEHHOTO WCCIENOBAHUS, BECTH
OUCKYCCHUHU, TOCTYITHO U TAPMOHUYHO COYeTast COAepKaHne U (POPMBbI MPEACTABIISIEMON HHPOPMAIIH,

npeAMeTHbIX:

. c(OPMUPOBAHHOCTh MPEACTABIEHUH O PONM U MecTe (U3UKU B COBPEMEHHOW HayYHOU

KapTHHE mupa; MOHUMaHue (U3UUeCKON CYLTHOCTU HAOM0IaeMbIX BO BeeneHHOMN siBNeHUH, posiu PU3nKH
B (hopMupoBaHUU Kpyros3opa u (yHKIIMOHATBLHOW IPAMOTHOCTH HYeJIOBEKA Ui PELICHHs MPAKTHUYSCKIX
3a4ad4;

o BJIAJICHHE OCHOBOMOJArat0IUMHU (PU3HUECKIMHU TOHITHAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMH
U TEOPHUSIMU;, YBEPEHHOE UCIIONIBb30BaHIE (PU3NIECKOH TEPMHUHOIOTUN 1 CUMBOJIHKH,

o BJIAICHHE OCHOBHBIMH METOJAMH HAy4YHOrO TMO3HAHUS, HCIOJb3yeMbIMH B (DU3HKE:
HaOJIIOIEHUEM, OTIMCAHUEM, H3MEPEHHEM, SKCIIEPHUMEHTOM,;

o yMeHus1 oOpabaTeiBaTh pe3yJbTaThl U3MEPEHHUH, OOHAPYKHBATh 3aBUCHMOCTH MEXAY
(bu3NIECKUMHU BEIUIHMHAMY, OOBSICHITD MOJIy4eHHbIE PE3YJIBTATHI U 1€J1aTh BIBOABI,

o c(pOpMHPOBAHHOCTh YMEHUS periaTh Pr3nuecKue 3a1auy,

o c(pOPMHPOBAHHOCTh YMEHHSI NMPUMEHSTb TOJYYEHHBbIE 3HAHUS IJIs1 OOBSICHEHUS yCIOBHH

NpOTeKaHusl PU3NIECKHX SBJICHHUH B pUpoae, podeccnonaabHOl chepe u sl IPUHITHS TPAKTHIECKUX
PELIEHHI B MOBCEIHEBHOMN JKU3HU,

o cOpMHPOBAHHOCTh COOCTBEHHON MO3MIUH IO OTHOIIEHHIO K (pusmueckodl mH(pOpMauuy,
MOJIy4a€MON U3 PA3HBIX HCTOYHHUKOB.

[Ipu nzyuenun naer GOpMUPOBAHNE CIEAYIOIINUX OOIINX KOMIIETEHIIHA:

OK 1. I[loruMaTh CYITHOCTh U COLMAJBHYIO 3HAYMMOCTh CBOEH Oynymei npodeccun, mposiBIsATh
K HEW yCTOMYUBBINA HHTEPEC.

OK 2. Opranmu3oBbIBaTh COOCTBEHHYIO NEATENbHOCTb, BBIOMPATh THUIIOBBIE METOIbI U CIOCOOBI
BBIMOJIHEHHSI TPO(ECCHOHANBHBIX 3a/1a4, OLEHUBATh NX 3(P(PEKTUBHOCTh M KAYECTBO.

OK 3. IlpuHumarh pelleHHsl B CTAHAAPTHBIX M HECTAHIAPTHBIX CUTyalMsX M HECTH 3a HUX
OTBETCTBEHHOCTD.

OK 4. OcyuiecTBisiTh MOUCK W MCIIOJB30BaHNE MH(POpMALK, HeoOXoauMoi ais 3¢ dekTuBHOrO
BBINOJIHEHUS! TPO(GECCHOHANBHBIX 3a/1a4, TPO(PEeCCHOHATBHOTO U IMYHOCTHOTO PA3BUTHSI.

OK 5. Hcnonb3oBaTh MHPOPMALMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJOTHU B MPOdecCHOHaTbHON
JesITeIbHOCTH

OK 6. PabotaTh B KOJUIEKTHBE U KOMaH/e, 3PPEKTUBHO 00IIAThCS ¢ KOJUIETaMH, PyKOBOICTBOM,
NOTPEOUTEISIMIL.

OK 7. Bpatp Ha ce0s1 OTBETCTBEHHOCTh 3a PadOTy WIEHOB KOMaHIb! (MOMYMHEHHBIX ), PE3yJIbTaT
BBITIOJIHEHUS 3aJaHUN.

OK 8. CaMOoCTOSTENbHO ONpeaessiTh 3a7adil MPOPECCHOHAIBHOTO M JIMYHOCTHOTO Pa3BUTHSL,
3aHMMAThCSICaMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBATDH MOBBIIEHUE KBAJTHU(UKALIHH.

OK 9. OpueHTHpOBaTbCSI B YCJIOBHUSAX YacCTOH CMEHBI TEXHOJOTHH B NPOQecCHOHATBHOM
JesITeIbHOCTH



1.4. KotnuecTBO 4aCOB HA OCBOEHHE YUeOHOH JHCIUININHBI:
MakCHUMajibHast yueOHas Harpy3ka oOydaromerocs 237 yaca, B TOM YHCIIE:
obsi3aTenbHas ayAUTOpHAsI HArpy3ka odydvarorerocsi_158 4acos.



2. CTPYKTYPA U COAEPXKAHUE YUYEBHOU! JUCITUTLINHBI

2.1. O0beM yueOHOI AUCHHUIJIMHBI H BHABI Y4e0HOii paboThI

. KoauuyectBo
Bun yueOHoii padoThl
4acoB
MaxkcumajibHasi yueOHasi HAarpy3Ka (Bcero) 237
Oos13aTeibHAsI ayIUTOPHAS YueOHAs1 HArPy3Ka (Bcero) 158
B TOM YHUCJIE!
JICKLINHA 136
71ab0paTOPHBIE 3aHITHS 22
CamocrosiTeibHAs padoTa o0yualomerocs (Bcero) 79
IIpomescymounas ammecmayust 6 hopme sx3amena 6 1 u 2 cemecmpax




2.2. TeMaTU4YeCKnii NiaH 1 cofepxkaHne ydyebHoi aucumnanHel PUNSNKA

HanmeHoBaHue pa3ienos Copep>KaHue yuebHOro maTepuana, nabopaTopHble paboThbl U NPpaKTUYECKNE 3aHAT US, O6bEM YpoBeHb
n TeM caMocToATeNbHas paboTa obydyarLwmxcs yacoB OCBOEHUSA

1 2 3 4

BeegeHue 1.1 ®usnka - Hayka O npupoge. ECTeCTBEHHO-Hay4HbI/i MeTOA MO3HAHWUS, €ro BO3MOXHOCTU U 2 1

rpaHuLbl MPUMEHUMOCTH.
1.2. ToHATME O (IM3MYECKOW KapTuHe Mupa. 3HadeHue (MUKW Mpu ocBoeHMM mnpodieccmini CMO wm
cneumansHoctein Crlo.

CamocTosTenbHas paboTa CTyAeHTOB. 2 3
CoobuieHne «dusmka B Moeii npogeccums.
Pasgen 1 36
MexaHuKa
Copfep>xxaHue y4ebHOro matepuana 10 2
1 1.3. MexaHW4ecKoe BUKEHME. 2 2
Tema 11 1.4. MepemelleHne. MyTb.
KnHematnka 2 1.5. CKopoCTb. 2 2
1.6. PaBHOMEpHOE NPSAMOSIMHENHOE ABUKEHNE.
3  1.7. YckopeHue. 2 2
1.8. PaBHOMNEpeMeHHOE NPAMOIMHENHOE ABVKEHNE.
4 1.9 PelleHune 3agay no Teme. 2 3
1.10. CBo6ogHoe nageHue. [BuxXeHWe Tena, 6POLLEHHOro Mog Yr/ioMm K rOpuU3oHTY.
5 1.11. PaBHOMepHOe ABUXEHME Tefla Nno OKPYXHOCTH. 2
1.12. PeweHue 3aga4y no teme «KnHemaTunka».
CamocTosTenbHas paboTa 6 2,3
1 PelueHne pacyETHbIX 3a4au.
2  PelueHue rpagmyeckmnx 3agau.
CopepxxaHue y4ebHOro matepuana 8 2
Tema 1.2 1  1.13. MNepsblit 3aKOH HblOTOHA. 2 2
JnHamnka 1.14. Cvna. Macca.
2  1.15. BTopoi 1 TpeTunii 3aKoHbl HblOTOHa. 2 3
1.16. PeweHue 3aaa4 Ha 3aKOHbl HbIOTOHa.
3 1.17. 3aKOH BCEMUPHOrO TAroTeHUs. 'paBUTaLMOHHOE Mofe. 2 3

1.18. PeweHue 3agay



4 | 1.19. Cuna tsxkectu. Bec. CriocoObl H3MepeHwsi MaCChI TE. 2 2
1.20. Cusbl B MEXaHHKE.
CamoctosTtenpHas paboTa CTYASHTOB. 4 3
1 | Pemenne pacyé€THbIX 3a1a4.
Coobmenne «Cuibl B mpUpoae»
Coaep:kaHue y4eOHOro MarepuaJa 6 1
Tema 1.3 1 | 1.21. Umnynbc. 3aKOH COXpaHEHUsl UMITYJIbCA TeJla. 2
3aKOHBI COXPAHEHUS B 1.22. PeakTUBHOE JBH)KEHUE.
MEXAHUKE 2 | 1.23. Pabora cuibl. PaboTta moTeHIManbHbIX cHil. MOIITHOCT®. 2 2
1.24. Dueprus. Kunerndeckasi U MOTeHIMAIbHAS SHEPIUSI.
3aKOH COXpaHEHUs] MEXaHUYeCKONH SHEPTHH.
3 | 1.25. IIpumeHeHne 3aK0OHOB COXPAHEHUS. 2 3
1.26. Pemenue 3a1a4 Ha 3aKOHBI COXPAHEHMUS.
CamoctosrenpHas pabora 4 3
1 | Pemenune pacy€THbIX 33124
Coaep:kaHue yueOHOro MarepuaJa 4 2
Tema 1.4 1 | 1.27. KonebatensHoe apuxenue. I'apmonnueckue konebanus. CBOOOIHbIE MEXaHHUECKUE 2 2
Mexanunveckue konedanus konebanus. [IpeBparuenne sHepruu npu KonedaTeIbHOM IBUKEHUH.
1 BOJTHBI 1.28. CBoOOIHBIE 3aTyXa0IUE U BbIHYKICHHbIE MEXaHUYECKHUE KOJIEOaHUS.
2 | 1.29. Pemuenue 3amaq. 2 3
1.30. IlonepeuHble U MPOAOJbHBIE BOJHBL XapaKTEPUCTHUKU BOJIHBL. Y paBHEHHUE TUIOCKOW Oeryieit
BOJIHBL.
3 | 1.31. Pemenue 3amau. 2 3
1.32. 3ByKOBbI€ BOJIHBL. Y JIbTPa3BYK, €r0 NPUMEHEHHE.
Konrtpoabnas padora Ne 1*
JlaGopaTopHbie paGoThI. 6 3
1 | MccaenoBanue 3aBUCHMOCTH CUJIBI TPEHHS! OT Beca Tena. Nel 2 3
2 | IlpoBepka 3aKkOHA COXpAHEHUsI UMITYJIbCA IPU YIPYTOM CTOJKHOBEHUH Tes1. Ne2 2 3
3 | U3ydeHue 3aBUCHMOCTH NIeproa KoJeOaHNI HUTSIHOTO MAassTHUKA OT JUTMHBI HUTH. No3 2 3
CamocrostenpHas pabora 6 3

Pemennie pacyéTHbIX 3a1a4.

Pemienue kauecTBEHHBIX 3a7a4.

QDN | —

Coobmenne « 3Byk», «lIpuMeHeHNEe yIbTPa3ByKa»




Pasgen 2
MonekynapHas gpusnka.
TepmognHammnka

Tema 2.1
OCHOBbI MOJIEKYNAPHO-
KWHeTMYeCKoW Teopun

Tema 2.2
TepMoagnHaMumKa

Tema 2.3
ArperaTHoe COCTOAHUE
BELLEeCTBa

CofepxaHue yyebHOro matepmnana

1

4

1.33. OCHOBHbI€ NONOXEHNS MOSIEKYNIAPHO-KUHETUYECKOI Teopun. Pasmepbl 1 Macca MOMeKyn,
aTOMOB.

1.34. bpoyHOBCKOe ABvkeHue. Auddy3us. Cusbl 1 3HEPrUS MEXMONEKYISPHOT0 B3anMOAENCTBUS.
1.35. CTpoeHue ra3oo6pasHblX, XUAKUX W TBepAblx Ten. CKOPOCTU [ABUMXEHWA MONeKyn n Ux
n3mMepeHue.

1.36. VigeanbHblin ras. [aBneHue rasa. Temnepatypa v ee nsmepeHne. OCHOBHOE ypaBHEHME
MO/IEKYNSPHO-KUHETUYECKON TEOPUN ra3os.

1.37. YpaBHeHWe COCTOSHMA UAeanbHOro rasa. MongapHasa rasoBas NOCTOAHHASA.

1.38. PelleHue 3a4a4 Ha ypaBHEHME COCTOAHUA 1aeasibHOro rasa.

1.39. Na30Bble 3aKOHbI.

1.40. PewleHue 3a4a4y Ha ra3oBble 3aKOHbI.

CopepxaHue y4e6HOro matepuana

1

1.41. BHYTpeHHAS 3Heprua mpeanbHoro rasa. Pabota u Tennota Kak opMbl nepefayvn sHEPruu.
YpaBHeHMe TensoBoro 6anaHca

1.42. MepBoe Hayano TepmognHamMnkn. AgnmabaTHbli npouecc.

1.43. PewleHue 3a4a4y no TemMme «TepMogMHAMUKa».

1.44. Tennosble ABUratenn n oxpaHa npupoabl. Xono4nNbHblE MallUHBbI.

1.45. KM A TennoBbiX MawunH. BTopoe Havyano TepmMmoauHaMnKun.

1.46. PewleHue 3a4a4y no Teme «TepMOgMHAMUKE».

CamocTosTenbHas paboTa

1

CoobuieHne «TennoBble ABUraTeNn 1 3arpsa3HeHNe OKPY>KatoLLen cpeapl».
PelleHre pacyéTHbIX 3adad.

CofepxaHue yyebHOro matepmnana

1

1.47. N\cnapeHne 1 KoHAeHcaums. HacbllweHHbI nap. BnaxHocTb Bo3ayxa. Touka pochl.

1.48. KuneHue. lMeperpeTbiii Nap 1 ero NCnonb3oBaHne B TEXHUKE.

1.49.XapaKTepucTmKa XUAKOro COCTOSHWUA BeliecTBa. MOBEPXHOCTHbIA CMOW XUAKOCTU. Heprus
NOBEPXHOCTHOIO C/0S.

1.50. ABNEHNA Ha rpaHULEe XULKOCTU C TBEPAbIM TenloM. KanunnapHble ABNeHUS.
1.51. XapakTepucTvka TBEpPLOro COCTOsHMA BelecTBa. 3akoH [yka. MexaHuMyeckue CBOMCTBa
TBEpAbIX Ten.

1.52. TennoBoe pacLunpeHve TBePAbIX TeN U XUAKOCTER. MnaBneHne n Kpuctannsaums.



Paspgen 3
ANeKTpoAnHaMnNKa

Tema 3.1
JfleKTpocTaTmka

Tema 3.2
3aKOHbI MOCTOSIHHOIO TOKa

CamocTosTenbHas paboTa

1
2
3

PelleHne pacyéTHbIX 3a4au.
PelleHne KauyeCTBEHHbIX 3a4a4
CocTtaBneHue Tabnumubl «ArperatHble COCTOAHUSA BELLECTBAx.

NabopatopHble paboThl

1
2

ViccnepgoBaHue ofHoro us nsonpoueccos. Ned
i3mepeHne BnaxHoCTH Bo3gyxa. Ne5

KOHTpO/bHbIE paboThl

1

KoHTponbHasa paborta Ne 2 *

CopepxaHue y4e6HOro matepuana

1

1.53. SneKkTpryeckune 3apambl. 3aKOH CoXpaHeHWns 3apsaga.

1.54. 3akoH KynoHa.

1.55. SneKTpuyeckoe rnone.

1.56. Hanpsyx&HHOCTb nong. MpuHUUn cynepnosnLmm nonein.

1.57. PaboTa cun anekTpocTatmyeckoro nond. rMoteHyman nons.

1.58. PasHoCTb noTeHuunana. SKBUMOTEHUWaNbHbIE MOBEPXHOCTU. CBA3b MeXAY HarpsXeHHOCTHH U
Pa3HOCTLIO NMOTEHLNA/IOB 3/IEKTPUYECKOrO MO

1.59. NMpoBOAHMKN B 3/IEKTPUYECKOM TOSIE.

1.60. AnaneKTpuKK B 3M1eKTPMUYECKOM rosie. Monapmsayns gnaneKTpruKoBs.
1.61. KoHAeHcaTopbl, UX COeLUHEHME.

1.62. SHeprug 3apsHKeHHOro KoHAeHcaTopa. SHeprua aNIeKTpUYECcKoro nons.

CamocToATeNbHas paboTa CTyAeHTOB

1
2

PelleHne pacyéTHbIX 3aaau.
CoobuyeHmne «OXx, Yy 3Ta BpefHas aneKTpu3aLms.

CopaepxaHue yye6Horo matepuana

1

2

1.63. Ycnosus, Heobxogumble A48 BOSHUKHOBEHUSA U MOLLEPXKAHWNA 3N1eKTPUYECKOro TOKa.
1.64. Cuna ToKa, NAOTHOCTb TOKA, HamnpsaXXeHue, CONPOTUB/IEHWE, YAeNbHOe CONPOTUBEHME.
1.65. 3akoH OMa gna yyacTKa uenn. 3aBUCUMOCTb 3NEKTPUYECKOT0 COMNPOTUB/IEHNSA NPOBOAHMKOB OT

maTepuana, AfMHbI U NoWaan NONepPeyYHoro CevyeHns NPoOBOAHMKA, OT TemMnepaTtypsbl.

1.66. 34C uctoyHuka Toka. 3akoH OMa A/19 NOHON Lenw.
1.67. PelwueHue 3afay Ha 3aKOoHbl Oma.

1.68. PelweHue 3aay Ha 3akOoHbl Oma.

1.69. CoegnHeHMe NPOBOAHUKOB.
1.70. CoenHEeHNE NCTOYHMKOB 3/IEKTPUYECKOIM 3HEPTUX B GaTapeto.

N

40
10

12

w



5 1.71. Tennooe neiicteue Toka. 3akon JLxoymst — Jlenua. 2 2
1.72. PaboTa 1 MOITHOCTB 3JIGKTPUYECKOTO TOKA.
6 | 1.73. Pacuér sneKkTpUYECKUX LICTEN. 2 3
1.74. Pemenue 3anauy.
CamoctostenpHas paboTa CTYASHTOB 10 3
1 | PemeHne pacuéTHbIX 3a7a4.
2 | Pacuér sneKkTpudecKux Lenen.
3 | CocraBurh kpoccBopH, peOyChL
JlaGopaTopHbie padoThI. 6 3
1. M3ydyenne 3akoHa Oma s ydacTka Lenu. M3mepeHue cuiibl TOKAa U HANpPSDKEHUs HA Pa3IMUHbIX 2 3
yyacTkax nenu. Neo
2. Usmepenue DJIC 1 BHYTPEHHETO CONPOTHUBJICHUs] HCTOYHUKA TOoKa. Ne7 2 3
3. OnpeneneHue yaeapHOTO COMPOTUBIIEHUS MPOoBOAHMKA No§ 2 3
Tema 3.3 Coaepxanue yueOHOro MarepuaJa 6 1
Tok B pa3snuuHBIX Cpenax. 1 1.75. DnexTpuyecKkuil TOK B MeTaJIax. DJIEKTPOHHBIH ra3. Pabora Bexoza. 2 2
1.76. DnexTpudecKuii TOK B 3JIEKTPOSIUTAX. DIekTpoau3. 3akoHbel Papaznes. [lpumenenue
3JIEKTPOJIN3A B TEXHUKE.
2 | 1.77. DnexTpuueckuii TOK B razax u BakyyMme. Monuzauus raza. Ilnasma. 2 2
1.78. Bunel ra3zoBbix pa3psAaos. CBoiicTBa U IPUMEHEHNE 3JIEKTPOHHBIX MyUYKOB.
3 1.79. DnexTpuuecknii TOK B OJynpoBogHuKax. CoOCTBEHHAs! MPOBOIUMOCTD MOy TPOBOTHUKOB. 2 2
1.80. ITonynpoBOAHUKOBBIE TPUOOPHL.
CamocrosTenpHas pabora. 3
1 | Coobmmenne: Buabl 3JeKTpUUECKUX pa3psAAoB. DIEKTPUUECKHE Pa3psiibl HA CIyKOe YeoBeKa.
IInasma.
Coaep:kaHue y4eOHOro MarepuaJa 4 2
Tema 3.4 1 1.81. BexTop HHAYKIMH MarHUTHOTO NoJisl. J{efiCTBHE MAarHUTHOTO MOJI Ha MPSIMOJIMHEHHbBIN 2 2
MaruutHoOe none MIPOBOIHUK C TOKOM.
1.82. 3axon AmMnepa. BzaumoneicTsue TOKOB.
2 | 1.83. MaruurHblii motok. PaboTa nmo nepeMernennto NpoBOJHIKA C TOKOM B MArHUTHOM TIOJIE. 2 2
1.84. [leficTBe MarHUTHOTO MMOJIs1 Ha ABMXKYyLuiicsa 3apsan. Cuia Jlopenua. Onpenenenne yneabpbHOTO
3apsiaa.
CawmocrositenpHas pabora 4 3

1

Pemenne pacy€THbIX 3a1a4.

2

Coobmenne: «Y CKOPUTEH 3aPsDKEHHBIX YaCTHID).

12




Tema 3.5
ONleKTpoMarH1THas

VHAYKUMS

Pa3sgen 4
Kone6aHusa v BOSHbI.

Tema 4.1
ONEKTPOMArHUTHbIE

KonebaHums.

Tema 4.2
ON1IeKTPOMArHUTHbIE BOJHbI

Pa3sgen 5
OnTtuka

CopaepxaHue yye6Horo matepuana

1 1.85. ABneHMe 3aNeKTPOMarHUTHOM MHAYKUMA. BUXpeBoe aneKTpuyeckoe nore.
1.86. CaMOMHAYKLMA. QHEPrua MarHUTHOro nosng

CamocTosTenbHas paboTa

1  PelweHne pacyeTHbIX 3a4a4

CopepxaHue y4e6HOro matepuana

1  1.87. CBoboAHbIe 3/1EKTPOMAarHUTHbIe KonebaHus. MNpeBpalLleHe sHeprumn B KonebaTe/lbHOM
KOHType. 3aTyxaloLine 3NeKTpOMarHUTHbIe KosiebaHus.
1.88. eHepaTop He3aTyXxalLMX 3N1eKTPOMarHUTHbIX KonebaHui. BbIHYXEHHble 3M1eKTpUYeckue
KonebaHws.
2 1.89. MpuHUMN JerncTBmna reHeparopa NnepemMeHHOro Toka.
1.90. MepeMeHHbIli TOK.
3 1.91. TpaHcthopmarop.
1.92. Tpoun3BoOACTBO, Nepefaya 1 NOTPebeHNe 3NEeKTPOIHEPT UK.
4 1.93. PewleHune 3aaau.
1.94. EMKOCTHOE Y UHAYKTMBHOE COMPOTUB/IEHNS NMEepeMeHHOr0 TOKa.
5  1.95. 3akoH OMma 15 3NeKTPUYECKON Lienn nepeMeHHOro Toka.
1.96. PewleHune 3agau.
6 1.97. PaboTa 1 MOLLHOCTb NEPEMEHHOTO TOKa.
1.98. NeHepaTopbl TOKa.
CamocTosTenbHas paboTa
1 PelleHune pacyéTHbIX 3a4ad.
2  PelleHve KauyeCTBEHHbIX 3a4ay.
CopepxaHune yyebHoro marepuana
1 1.99. 3nekTpoOMarHMTHOE Mosie Kak 0CoObIN BUA MaTepuu.
1.100. SnekTpoMarH1THbIe BO/HbI. BubpaTtop Mepua. OTKPbIThIA KONebaTeNbHbIA KOHTYP.
2 1.101.W306peTeHune pagmo A. C. IonosbiMm.
1.102. MoHATHe 0 pagmocsaAsn. MNMpuMeHeHne 31eKTPOMarHUTHbIX BOJH.
CamocTosTenbHas paboTa
1 PelleHmne pacyéTHbIX 3a4ad.

CopepxaHue y4e6HOro matepuana

16

18



Tema 5.1
BonHoBas onTuka

Pa3spgen 6
OCHOBbI CneLunanbHo
TEOPUN OTHOCMTENbHOCTK

1 1103

1 104.
2 1105
1 106.
3 1107
1 108.

4 1109.

1 110.
5 1111
1112
6 1113

1114.
7 1115
1 116.

CKOpOCTb pacnpocTpaHeHus cBeTa. 3aKOHbl OTPaXEHUS U NPeoMIeHNA CBeTa.
lMonHoe oTpaxeHue.

PelueHune 3agau.

PelueHue 3agau.

JINH3bI.

Mna3 Kak onTu4yeckas cucrema. OnTuyeckue npuoopsl.

MocTpoeHne N300paXKEHNIA B NINH3aX.

PeleHune 3agay.

NHTephepeHums cBeTa. KOrepeHTHOCTb CBETOBLIX yYeil.

Oundpakuma ceeta. Andpakumsa Ha Wwenun B napannensHblx nyyvax. JuppakumoHHas peLléTka.

Monapusauma nonepeyHblxX BoH. NMondpusauma cseta. lonapougbl.

Jvcnepcua cseTa.

Bugbl cnektpoB. CnekTpbl ucnyckaHua. CnekTpbl NOroLLLeHNs.

Y nbTpadroneToBoe 1 NHMPaKpacHoe n3nyyeHus. PeHTreHoBCKue nyun. Vix npupoga v

CBOWCTBA.
NNabopaTopHble paboThl.
1 W3mepeHune KoahuLmeHTa npenomieHne cTekna. Ne9
2  OnpepgeneHvie AnvHbI CBETOBOM BO/MHbI. Nel0
KOHTpo/ibHblE paboThbl.
1 KoHTponbHasa pabotaNe 3 *
CamocTosTenbHas paboTa
1  CoobLeHne «OnTUYecKue ABMEHNUSA B MPUPOAE».
2 PelieHue 3agau.

CopepxaHue y4e6HOro matepuana

1 1117
1.118.
2 1.110.
1.120.

3 1121
1.122.

HBapnMaHTHOCTb MOZYNA CKOPOCTU CBETA B BaKyyMe.
MocTynatbl QWHLUTENHa.

MpoCTpaHCTBO ¥ BpeMs CreLmanbHON Teopun OTHOCUTENIbHOCTH.
CB$i3b Maccbl 1 3HepPrum cBO6OAHOMN YacTULLbI.

JHeprus nokos.

PacueT aHeprum nokos, UMNysbca, 3HePrum cBO6OAHOMN YacTuULLbI.

CamocTosTenbHas paboTa
1 PelleHMe KayeCTBEHHbIX 334au.
2  PelueHne pacy€THbIX 3ajay.

w

2,3



Paspen 7
3AneMeHTbl KBaHTOBOW
hu3nku

Tema 7.1 KBaHTOBas
ONTUKa

Tema 7.2
du3nKa atoma M aTOMHOro

aapa.

CopaepxaHue yye6Horo matepuana

1 1123
1124
2 1125
1 126.
3 1127
1128.
4 1129

1 1130
1131
2 1132
1133.
3 1134
1135.
1 136.

TennoBoe M3nyyeHne. PacrnpeaeneHve 3HepPruy B CnekTpe abCcoOMOTHO YEPHOro Tena
KBaHTOBad runotesa lNnaHka. ®OTOHbI.

BHewHWiA hoTo3NeKTpMYeCKUn addekT. BHYTpeHHUn (oToathdekT.

Tunbl (OTO3/1EMEHTOB.

PelwueHue 3aaa4 Ha (hOTOIDEKT.

[aBneHune cBeTa.

MoHATME 0 KOPMYCKYNSAPHO-BOTHOBOWM NpMpOJe CBeTa.

Pa3BuTue B3rnsg0B Ha CTPOEHMe BellecTBa. 3aKOHOMEPHOCTU B aTOMHbIX CMEKTPax BOLOPOa.
AnepHas mogens atoma. OnbiThl 3. Pesepdopaa..

Mogenb aToma Bogopoga no H. bopy

Mwnote3a ge bpoins.

BbluvcneHme 4anHbl BONHBI Ae Bpoiins yactuubl.

CooTHoOLWeHne HeonpeaenéHHocTel Mein3eHbepra.

KBaHTOBbLIe reHepartopsbl.

CamocTosTenbHas paboTa

1 PelleHne KayeCTBEHHbIX 334au

2. PellleHne pacyéTHbIX 3aaay.

NabopaTopHasa paboTa

1 MN3yueHne TpeKoB 3apaXEHHbIX YacTuu,. Nell

AyanTopHas yyebHas Harpyska -158 (1364 nekumii +224 na6/pab)
MakcuMmanbHas yyebHas Harpyska - 237

[na XxapakTepucTuUKM ypoOBHA OCBOEHMA YUeOHOro Matepuana UCnonb3yTca cnegyouine o603HaveHms:

1 - 03HaKOMWUTeNbHbIN (y3HaBaHWe paHee N3yYeHHbIX 06bEKTOB, CBOWCTB);

2. - penpoAyKTUBHbIA (BbINONHEHME AeATENbHOCTMW N0 06pasLy, UHCTPYKLMUM UAK NOA PYKOBOACTBOM);

3. - NPOAYKTWBHbIWA (N1aHNPOBaHWE N CAMOCTOATENbHOE BbINONHEHWE AeSTeNbHOCTW, peLleHne NpobnemHbIX 3a4ady)

).

16

158



3. YCJIOBUA PEAJIN3AIIAN YYEBHON JUCIHUTIINHBI

3.1. TpeGoBaHus K MATEPHATbHO-TEXHUYECKOMY 00eCneuYeHUI0

Peammzauus yueOHONH mucumruimHbl TpeOyer Hamuuus ydeOHoro kaOuHera u J1abopaTtopuu
«Du3uKay.

ObopynoBanne yueOHOro kabuHeTa!

- HarsgHble mocoOus (KOMILIEKThl yueOHbIX TaOnum, riakatbl: «DU3HUECKHe BEIUYUHBI U
(dbyHnaMeHTanbHbIe KOHCTaHTB), «MexnyHaponHas cucrema enunun CH», «Ilepuomgmueckas cucrema
xuMH4eckux 3seMeHToB [[. U. MenneneeBa», mopTpeThl BBIAIOIIUXCS YIEHBIX-(PHU3UKOB U ACTPOHOMOB);

- WH(POPMALNOHHO-KOMMYHUKATHBHBIE CPEICTBA;

- DKPaHHO-3BYKOBBIE MMOCOOUS,

-~ KOMIUIEKT 3JIeKTpocHaOKeHnsT KaOuHeTa (PU3HNKHY,

- TEXHHYECKHE CpencTBa O0yUeHUs,

- JI€MOHCTpPalMOHHOE 00opyaoBaHue (00IIero Ha3HAUYEHUS] U TEMAaTHYeCKie HaOOphI),

- naboparopHoe obopynoBanue (00IIero Ha3HAUYEHUS U TeMaTH4YecKue Habophl),

- CTaTUYECKHe, TUHAMUYECKHE, IEMOHCTPALIMOHHBIE U Pa31aTOUYHbIE MOAECIIH,

- BCIIOMOTraTeJbHOE 00OPYAOBaHHE;

- KOMIUIEKT TEXHMYECKOH MOKYMEHTallM{, B TOM YHCJIE MAclopTa Ha CpencrBa oOydeHus,
MHCTPYKLIUH TI0 MX HCIIOJIB30BAHHIO U TEXHUKE O€30MMaCHOCTH,

Texuuueckue cpencraa 00yUeHUs:

Buneonpoexktop

HntepaxkTuBHasA 1ocka

JleMOHCTpaLMOHHOE 000pyIOBaHNE TIO KypCy Y4eOHOM TUCIUIUIUHBI

- Asowmerp.

- AmMmepMmeTrp IeMOHCTPALIOHHBIH.

- bapowmerp-anepoun.

- bumeranmuueckue MIaCTUHKH.

- buHOKJB MONEBOM.

- bunpusma ®@penens.

- Becnl yueOHbIe.

- BWUTOK B MArHUTHOM MOJIE.

- BosgywmHoe oruuso.

- BonHoBas mamuHa.

- BonbT™MeTp 1€MOHCTPAaLIMOHHBIN.

- Brmpsamurens.

- TanpBanomerp.

- T'eneparop YBU.

- T'urpomertp.

- JluHaMOMeTp NE€MOHCTPALIMOHHBIN.

- Jlyrosas nammna.

- 3epkana cepuueckue.

- Kanopumerp IIKONbHBINI.

- Kamepa gactuu.

- KameptonsL

- Kapxkacbl npoBosOUHBIE.

- Karonnas tpyOxa.

- Karymka oy geMOHCTpanu MarHUTHOTO TTOJIS.

- Konnencarop nepeMeHHON EMKOCTH.

- JIuH3bL

- Mara3us cOnpoTUBICHUI.

- Marsaut nyroobpasHbIid.

- MarunurHas cTpenka.

- Masnowmerp.
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MasTHUK B Hacax.

MetpoHOM.

Mogenu npoCTpaHCTBEHHON PEIIETKH KPUCTAILIA.

Mopnenb TaxoMmeTpa.

Ommerp.

Ocumutorpad UIKOJBHBIHA.

IManouku U3 500HUTA, CTEKJISTHHBIE.

Ilepexmrouarenu.

[Tpubop miast neMoHCTpaLUU TYPOYIEHTHOTO JBHKESHHUSI JKUIKOCTH.
[Tpubop mast neMoHCTpaluu npasuia JleHna.

ITpubop nmnst M3MEpPEHHs TEPMUIECKOTO KO3 PUIIUEHTA COMTPOTHBIICHHS.

[Tpubop nist M3y4eHUs: 3aKOHOB ONTHKH.
[Ipubop nnst onpenenennst KO3PpPUIMEHTa THHEWHHOTO PACIIUPEHMUS.
IIpusma npsiMoro 3peHusl.
IIcuxpomerp.
Paguomertp.
Perynstop HanpsikeHus.
Peocratsl peryakHble.
CeropuibTphl.
Certxka xonpbe.
CnexTpockor.
Tapenka BakyyMHasl C KOJOKOJIOM.
Teneckon.
TennonpuéMHuUK.
Tepmonapa.
TepmocTon®.
Tpanchopmarop pazOOpHBIN.
TpyOxka ¢ MenpHHLIEH.
DIr0OpeCHUPYIOIINI KPaH.
dotomeTp.
DOTORNEMEHTHIL.
Itatusbl
DKpaH.
DJNEKTPOKOHCTPYKTOP.
DJNEKTPOCKOIL.

Obopynosanue gaboparopun U padOUNX MeCT J1adOpaTOPHUi:

JlabopaTopHbIe CTOJBI.

JlaboparopHoe o0opynoBaHue, HEOOXOAUMOE ISl TPOBEACHHUS SKCIIEPUMEHTA IO TaHHOW paboTe
B COOTBETCTBUU C HHCTPYKLIUEH.

Amnepmerp 1abopaTOPHBIN.

Becnl TexHUUeCKHE.

BonbsrMeTp maGopaTopHBIi.

JunamomeTp mist 1abopaTtopHbIX padoT.
JudpakunoHHas perméTka.

UzmeputenbHble [UTHHIPHI.

Kurou 3aMbIkaHus TOKA.

Konbw1 mabopaTtopHbIe.

JlabopatopHblit HaboOp MO PagUOTEXHUKE.
JlaGopaTopHblii HAOOP MO KUHEMATHKE U THHAMHUKE.
JlaMria HaKaJIMBAHUS SJIEKTPUIECKAs.
Masbiii HabOp MO 3JEKTPOMATHETU3MY.
Munnuamnepmerp.

Habop nns mabopaTopHbIX padoT MO OMTHKE.
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Habop conporusieHuii.

Habops! npoBoaos.

ITpubop nist M3y4eHUs: 3aKOHOB ONTHKH.

[Tpubop nist ©3MEpPEHHst ATUHBI CBETOBOH BOJIHBL
IIcuxpomerp.

[Ipubop nnst onpenenerns kKO3PpPUIMEHTa THHEHHOTO PACIIUPEHUS TEII.
Peocratsl NON3yHKOBRBIE.

CnupTtoBKa.

Tena HepaBHOI MacCChI.

TepmomeTpbl 1a0opaTopHBIE.

TpancnopTup y4eHUYECKU.

TpyOku CTeKJISTHHBIE.

YHuBepcanbHbIl (PU3NIECKUN IITATHB.
@OTOMETP MIKOIBHBIN.

IITaHreHIMpPKY b,

[ItaTis nabopaTOpHBIN.

3.2. UudopmanuonHoe obecneueHne 00y deHust
IlepeyeHb pexoMeHayeMbIX YUeOHBIX U3AAHUH, JOMOJHUTEIBHOMH JUTEPATYPHI

OcHOBHBIC HCTOYHHKH:

1.

Mskumes I'. S, byxoBues b. b. ®usuka — kj1accu4eckuid Kypc: Y4YeOHUK ISt

obmmeoOpasoBarenpHbIX yupexnennii — 10-11 knacc, M., IIpocsemienue, 2010.

2.

Cawmoiinenko I1. M. @usnka: yueOHUK IJIs1 CPEIHUX CHEHHANTbHBIX YYeOHBIX 3aBeneHui, M.,

Axanemus, 2008.

3.

HmutpueBa B. @. Oumsuka: YueOHUK ISl CPEAHUX CHEUUANbHBIX y4eOHBIX 3aBeneHuid, M.,

Axanemus, 2008.

4.
5.
6.

7.

8

M., «dpod
9.

IMunckuit A. A, I'pakosekuii I'. 1O. @uzuka: M., @opym, 2007.
Cawmotinenko I1. 1. COopHuk 3ama4 u Borpocos 1o ¢pusuke, M., Akagemusi, 2008.
Cawmoiinenko I1. M. COopuuk 3amau no gusuke nist TexHukyma, M., 2005.

Tpodumosa T.1. ®usuka B Tabnunax u opmynax. M., Akagemusi, 2008r.

PeivkeBuu A Il 3amaunuk: COOpHUK AJisl ydaIrmuxcsi oOIeo0pa3oBaTeIbHbIX YIPEKIACHUN. —
a» 2008.

JlabkoBckuit B.b. 220 3amau mo Qusuke ¢ pemeHWssMH: KHUTa i ydamumxes 10-11k

o0meodpa3oBaTeNbHbIX yupekaeruid. M., 20006.

10. OImurpuesa B.®. ®m3uka mia mpodeccuil M CHEMUATBbHOCTEH TEXHHYECKOro MPOQHIIs:
yueOHMK Uit  0Opa3OBaTENbHBIX YUPEKACHWH HAYaIbHOTO H  CpegHero mnpodecCHOHaIbHOrO
obpazoBanus. — M.: M3patenbckuii neHTp «Akanemus», 2012r.

Z[OHOJIHI/ITCJIbeIe HCTOYHHUKHU:

1.

hdlr ol

Kacesinos B. A., @usuka: YueOHuk s o01meo0pa3oBaTenbHbIX yupekaenuii — M., 2005.
Kacarkuna U. JI. @usuka. [Tonnsiit kypc noarorosku EI'D — M., ACT, Actpens, 2008
I'pubos B. A., Xannuanos H. K. ®usuka. Penerurop — M., SKCMO, 2008.
Ienpenmrreitn JI.O., Quk FO. M. ®@uzuka. Yuebnuk mist 10 ki — M., 2005.

Ienpenmrreitn JI.O. Quk 0. M. ®uszuka. Yuebnuk as 11 ka1 — M., 2005.

1S CTyAeHTOB.

1.

HmutpueBa B. ®@. ®Pusuka s mpodeccuii U CeUUaNbHOCTEH TEXHHYECKOTO MPOQHUIIA:

yueOHMK U1 CTYyIEHTOB TNPO(ecCHOHATIBHBIX O0pa30BATENbHBIX OPraHU3alMid, OCBAMBAIOIINX
npodeccuu u cneuuaapbHocTu CI10. — M., 2017.

2.

Hmutpuesa B. @. ®usumka qia npodeccnii U CHENHMAIbHOCTEH TEXHUYECKOTO MPOQUIISL.

COopHuk 3amau: yded. mocobue sl CTYyASHTOB MPO(eCCHOHANBHBIX O0pa30BATEbHBIX OpPTaHH3AIIHIM,
ocBauBapIKNX mnpodeccuu u crneruanbaoctTu CI10. — M, 2017.
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3. JHAmurpueBa B. @., Bacunwes JI. M. ®usuka nis npodeccuii 1 cnennaabHOCTEH TEXHUIECKOTO
npodunsi. KoHTponbHbIE MaTepuaibl. y4ed. mMOCOOMS s CTYAEHTOB  MpodecCHOHATbHBIX
oOpa3oBaTeNbHBIX OpraHU3aluii, ocBanBaromux npodeccuu u cneuuanpbHoctu CI10. — M., 2016.

4. Jmutpuesa B. ®@. ®dusuka nas npodeccHii M CrEUaIbHOCTEH TEXHUYECKOTO MpOQHs.
JlaboparopHblii mpakTHKyM: y4ed. mocoOust st CTYASHTOB NPOodecCHOHANBHBIX 00pa30BaTEIbHBIX
opraHm3anui, ocsauBaroux npodeccuu u cneuuanpbaoctu CI10. — M., 2017.

5. KacesaHoB B. A. MumroctpupoBanHblii atiac no ¢usuke: 10 knacc.— M., 2010.

6. KacbesaHos B. A. MiumocTpupoBanHblii atnac o ¢pusuke: 11 kmacc. — M., 2010.

7. Tpodumona T. 1., @upco A. B. ®usnka mis npodeccuii u CenuaibHOCTeH TEXHUIECKOTO
U ecTeCTBeHHO-HayuHoro mnpodwieir: COopruk 3amad: yuebHOe mocoOWe JUisi  CTYIEHTOB
npodeCCHOHATIBHBIX O00pa30BaTEIbHBIX OPTaHU3AIMHA, OCBAMBAOINUX MPOPECCHH M CIEHHANTbHOCTH
CIIO. — M, 2017.

8. Tpodumora T. U., ®upco A. B. ®usuka myis npodeccuii u ciennaibHOCTeH TEXHUIECKOTO
U eCTeCTBeHHO-HaydyHOro mnpodwieir: Pemenuss 3amau: yuyebHoe miocodue ayis  CTYIEHTOB
npodeCCHOHATIBHBIX 00pa30BaTEIbHBIX OPTAaHU3AIMHA, OCBAMBANOINUX MPOPECCHH M CIIEHHAIbHOCTH
CIIO. — M, 2016.

9. ®upcos A. B. ®usuka ans npodeccuii U crnennasbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHOro mpoduiel: y4eOHUK Ui CTYIEHTOB MpPO(ECCHOHATBHBIX O0pPa30BATENbHBIX OpPTaHHM3AIHIM,
ocBanBarommx npodeccun u cnenuanbaocty CIIO / mon pen. T.U. Tpodumosoii. - 2017

JAas mpenogaBaTeJien.

1. Koncruryuus Poccuiickoii @enepariun (pUHATa BCEHAPOIHBIM roiocoBanueM 12.12.1993)
(c yueToM mOmnpaBOK, BHECEHHBIX (eAepallbHbIMH KOHCTUTYLHOHHBIMU 3akOHaMH P® o mompaBkax k
Koncruryuun PO ot 30.12.2008 Ne 6-@K3, ot 30.12.2008 Ne 7-©K3) // C3 PD. — 2009. — Ne 4. — Cr.
445.

2. 06 obpazosanuu B Poccuiickoii @enepanuu: ¢enep. 3akoH ot 29.12. 2012 Ne 273-D3

(B pen. @enepanbHbIx 3ak0HOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013

Ne 170-@3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot

03.02.2014 Ne 15-@3, or 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-

@3, c u3Mm., BHeceHHbIMU DenepanbHbIM 3akOHOM OT 04.06.2014 Ne 145-@3, B pen. oOT

03.07.2016, c u3m. ot 19.12.2016.)

3. ITpuka3 Munuctepcrsa odpasosanus u Hayku P® ot 31 nexabps 2015 . N 1578 "O

BHECEHWH M3MEHEHHWH B (perepanbHbIi TOCyAapCTBEHHBIH 0Opa30BaTENbHBIA CTAHAAPT

cpennero obmero oOpa3oBaHuUs, yTBEP KASHHBIN NMPHKa3oM MUHUCTEPCTBA 0OPa30BaHUS U

Hayku Poccuiickoit @enepaunu ot 17 masg 2012 r. N413"

4. [IpumepHasi ocHOBHasi oOpa3oBaTeNibHAsl MPOTrpaMma CpenHero ooOmero oOpasoBaHus,

onobpeHHasi pemeHueM (eneparbHOro y4eOHO-METONMYECKOTrO O0BEIUHEHUS TI0 00ImeMy

oOpazoBanuro (rpoTokon ot 28 mronst 2016 1. Ne 2/16-3).

5. ITucemo JlenaprameHTa rocyaapCTBEHHOM MONUTUKHU B chepe MOATOTOBKH pabounx KaapoB
u JIITO Munobprayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHmalnuy MO OpraHU3aLUHU TOJTyYeHUs
cpenHero oOmero oOpa3oBaHUs B TMpeneiax OCBOSHHMS OOpa30OBaTENbHBIX MPOTPAMM  CPEIHETO
npodeccnoHaabHOro oOpazoBaHHMs Ha 0ase OCHOBHOro oOmmiero oOpa3oBaHHs C y4eTOM TpeOOBaHUM
denepanbHBIX TOCYIApPCTBEHHBIX O0pa30BATENBHBIX CTAHAAPTOB M MOJy4YaeMOW mnpodeccHuu WiH
CHEIUAIbHOCTH CPeIHEero mpogheCCHOHATBHOTO 00pa30BaHUST.

6. Denepanbublii 3akoH oT 10.01.2002 Ne 7-@3 «O06 oxpaHe okpy»xKarowmei cpens» (B pea. oT
25.06.2012, ¢ m3m. ot 05.03.2013) // C3 P®D. — 2002. — Ne 2. — Cr. 133.

7. HAmutpuesa B. @, Bacumber JI. U. @usuka s npodeccmii U CHEHUATBHOCTEH
TEXHUYECKOTO PO UJIIS: METOAMYECKHIE PEKOMEHIAINHU: MeTo. mocodue. — M., 2010.

HNHuTepHeT-pecypcebi:

http://physics.nad.ru/ - AHuManmm (QU3HYECKHX MpPOLECCOB. TpexMepHble aHUMALUU U
BU3YaIHU3ALUH 1O PHU3HKE, COMPOBOKAAITCS TEOPETHUECKIUMHU OO BSICHEHUSAMH.

http://class-fizika narod.ru/ - caiit "Knaccaas pusuka"
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http://physics.nad.ru/
http://class-fizika.narod.ru/

http://www.edu.yar.ru/russian/projects/socnav/physic.html - coumanbubiii  HaBuratop "Xouy
yunutbes”. Puznka.

http://www.abitura.com/ - ¢pusuka st aDUTypUEHTA, peIIeHUE 3a1a4 IJIsl TTOCTYMAIOIIHX.

http://fizzzika narod.ru/ - 3ana4uu no Gpu3KKe ¢ PeIICHUSIMU.

omsknet.ru - "DIEKTPOHHBIA KOHCYJBTAHT MO (pu3uke". DNeKTpOHHBIA y4eOHUK Mo (usmke.
[Ipencrasnensl paszgensl (GU3MKM B TEOPUHM, NPUMEpaXx M 3aqadax. MeXaHHKa, TePMOAMHAMUKA,
ANIEKTPOCTATHKA, SJIEKTPOANHAMUKA, ONITHKA, KBAHTOBAs! (hU3HKA.

physics.vir.ru - CripaBo4HUK 110 (PU3HUKE C TPUMEPAMH PELISHHS 3aa4.

http://www.physicalsystems.narod.ru - ®usnyeckue BeaUYUHBI W TOHsATHS (0000IEeHUEe u
CHCTEMATH3aLIHsA)

www. fcior. edu. ru (PenepanbHblil HeHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB).

wwww. dic. academic. ru (Axkagemuk. CoBapu U SHIUKIIOTICIVH).

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

www. globalteka. ru (I'mobanreka. I'mobGanpHast OubIMOTEKA HAYUHBIX PECYPCOB).

www. window. edu. ru (EquHoe okHO mocTyma K 00pa3oBaTeIbHBIM pecypcam).

www. st-books. ru (JIy4mmas yaeOHast mutepatypa).

www. school. edu. ru (Poccutickuii obpasoBaresbHblil mopTai. JlocTymHOCTb, Ka4ecTBo, 3 dex-

TUBHOCTD).

www. ru/book (3nekTpoHHas OudbIMoTeYHas CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarenbhbie pecypcsl MaTepHeTa — DU3nKa).

www. school-collection. edu. ru (Equnas komneximst ungpoBeIx 00pa3oBaTEIbHBIX PECYPCOB).

https//fiz. 1september. ru (yuebHO-MeTOaMUeCKast razera «PusznKay).

www. n-t. ru/nl/fz (Hobenesckue naypeatsl 1o pusuke).

www. nuclphys. sinp. msu. ru (lnepnas ¢pusuka B Unrepnere).

www. college. ru/fizika (ITogrotoska x EI'3).

www. kvant. mccme. ru (Hay4HO-IIOITYJIIPHBIN (PU3HKO-MaTeMaTHUecKui sxypHan «KBaHTY).

www. yos. ru/natural-sciences/html (ectecTBeHHO-Hay4HBI >XypHaN 1 Monopexu «llyte B

HAaYKy»).
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http://www.edu.yar.ru/russian/projects/socnav/physic.html
http://www.abitura.com/
http://fizzzika.narod.ru/
http://www.omsknet.ru/acad/fr_elect.htm
http://www.phizik.cjb.net/
http://www.physicalsystems.narod.ru/
http://www.y10k.ru/sites/go/site363930/
http://www.y10k.ru/sites/go/site363930/

4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMSI YUEBHOII
JUCHUATLINHBI

T'ATIIOY CO «AcOecTOBCKHH MOJUTEXHUKYM», PEaNM3YIOMHUA 1Mo y4eOHOW IUCLMILINHE
Dusnka, 0dbecrneunBaeT OPraHu3alyo U MPOBEIEHUE IPOMEKYTOYHOH aTTeCTalMU M TEKYIIEero KOHTPOJIS
JEMOHCTPUPYEMBIX CTyA€HTAMU 3HAHUHN, YMEHUH.

Du3nka U3y4yaercss B TEXHUKyME Ha MPOTSDKEHUU JIBYX ceMecTpoB. IIpoMeskyTouHas aTrecTanust
yCTaHOBJIeHa B (opMe YCTHOro sk3ameHa. IIpomeskyrouHasi arrecramusi dk3ameH B 1 u I cemectpax
yuebHOro roma. OTMmeTka, MoJlydeHHass Ha dKk3ameHe 3a 1l cemectp, sIBISieTCS MTOTOBOHM 32 BeCh Kype
oOy4eHust (PU3UKE U BBICTABJISIETCS B IUTLIOM.

B Tematnueckom miaane padouei mporpaMMbl MPEOYCMOTPEHO BBIIENEHHE YacOB Ha MPOBEICHNE
CEeMEeCTPOBOIO KOHTPOJIS.

@DopMBI 1 METOABI TEKYLIErO KOHTPOJIS 1O yueOHOH NUCHUIINHE pa3paboTaHbl HAa 3aCE€NaHUU
[UKJIOBOM  KOMHCCHH  O0IIeoOpa3oBaTebHBIX — MUCHUIUIMH, COTJIAaCOBaHbI ¢  padoTomaTeNsMu,
METOOUYECKIUM COBeTOM, yTBepikneHbl aupekropoM [AIIOY CO «AcOecTOBCKUI MONUTEXHUKYM» H
JOBEICHbI 1O CBEICHUS CTYACHTOB B Hadaje OOYyYeHHS: TECTHPOBAaHUE IO TeMe, coOecenoBaHHE,
KOHTPOJIbHBIE pabOThI, MPOBEPOUHbIE PAOOTHI, PH3MIESCKUI IUKTAHT ,3a4eT

JanHble GOpMBI TEKYIIEH 1 MPOMEKYTOYHOH aTTeCTAIlH TO3BOJITIOT OXBATHTL BECH MPOUICHHBIH
TEOPETHUYECKUH MaTepual, MPOBEPUTh CHCTEMHOCTb 3HAHHUH, a TaKXKe yMEHUE NPHMEHSTH IOJyYCHHbIE
3HAHWA Ha TIPAKTHKE, TIPU PELICHUH 33124, BBIIOIHEHUH JJa0OPaTOPHBIX PadoT.

JList TeKyIero KOHTPOJIs co3AaHbl (POHIBI OleHOYHBIX cpencts (POC).

®Dopmbl H
MeTOIbI
Pe3yabTaTbl 00yueHust (0CBOEHHbIE IMoka3aTenn oLeHKH YCBOEHHBbIX KOHTPOJIA U
yYMeHHUsl, yCBOCHHbIE 3HAHMS) 3HAHHUIA, yCBOEHHbBIX YMEHHUH OLIEHKH
pe3yabTaToB
o0yueHust
JIMYHOCTHEBIX ® MPOSIBJIAET YYBCTBO FOPAOCTH U | TECTUPOBAHUE
[ ]
1yBCTBO TOpAOCTH W | yBaskeHMsi K UICTOPHH U IOCTUKEHUAM | 11O TEMe
YBOKEHUS K HCTOPUH U JOCTHIKEHUSIM . .
. . OTE4YEeCTBEHHON (PU3NUECKON HAYKH;
OTEUeCTBEHHOH  (PU3MUECKOH  HAyKH,
Qu3MHecKH TIpPaMOTHOE MOBENEHUE B * nemoncTpupyer  usirieckn | cobecenosanue
npoeCcCHOHANBHON NesTeNbHOCTH U ObiTy | [PAMOTHOC IOBENCHHC B
npn  obpamendu ¢ mpuGopamMm  H npopeCCUOHATBHON  IeTENIbHOCTH |
YCTPOHCTBAMHY, Gbiry Ipu obpaennu ¢ nprbopami u KOHTPOJIbHBIE
° TOTOBHOCTh K MPOAOJIKCHHIO ycTpoucTBamu, paboThI
00pa3oBaHus u TIOBBILIEHHS ¢ BbIpaXaCT  TOTOBHOCTE M
KBATHUKALMH B U3GpaHHOI CIOCOOHOCTD K HETIPEPbIBHOMY
. 06Pa30BAHMIO; MPOBEPOYHBIE
npoeCCUOHAILHON ~ AESITeIbHOCTH U ) 5
OOBEKTHBHOE  OCO3HaHHEe ponu  Qu- ¢ IPpUMEHACT AoCTIDKeH st | PAOOTEL
3UYECKIX KOMIETEHIINIA B 3TOM; COBDEMEHHOIl (pU3MYECKOli HAyKH U
o yMeHHe nenonbsosars | PABHYECKHX TEXHOJIOT Ui A7 | pusmaeckuii
JOCTIKEHHs COBpeMeHHOH (usuueckoii | OBPIICHHA COOCTBEHHOTO | pyicrant
HAYyKH W (QU3NYECKUMX TexHOnormii s | MHTCUICKTYAIBHOIO  PasBUTIA B
OBBIMICHIS cobcTBenHoro | BPIOPaHHOM npodeccHoHaIbHON sater
MHTEIEKTYaILHOTO pa3sBUTHUS p | ACATCIBHOCTH,

BbIOpaHHOMN npodeccnoHaIbHON ¢ OCyIIECTBIACT ITOUCK 1 5
JESITEIbHOCTH, UCTIOJIb30BAHUE na(popMauiy, | TAOOPATOPHAT
o yMEHHe CaMOCTOATENIbHO | HEOOXOOMMOi st peLIeHust padora

noObIBaTH HOBbIE Ui CeOst (U3MHUECKHUE | mocTaBieHHBIX 3a4aY;
3HAHHS, UCTIOJNB3Ysl IJIsl 3TOTO JOCTYIIHbIE o  MOKa3HIBAET yMeHMe PaBoTATD B
HUCTOYHUKH HHPOPMAILINH,

KOMaHJIE,

21



. yMEHUE BBICTPANBAaTh
KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHHUSI B
KOMAaH/Ie 10 PEIIeHHI0 O0IUX 3a/1a4,

. YMEHHE YIPaBIATb CBOEH
MMO3HABATEJILHOM e TEIbHOCTBIO,
MPOBOJIUTH CaMOOIICHKY YPOBHSI
COOCTBEHHOTO HHTEJIEKTYaJIbHOTO
Pa3BUTHS,

MeTalnpeMeTHBIX:
L4 HCIIOJIb30OBAHUE  Pa3JIMIHbIX
BUOOB IO3HABATEJIbHOU ACATCIIbHOCTHU
JJIA pemieHuA (1)I/ISI/I"IGCKI/IX 3anaa4,

MPUMEHEHNE OCHOBHBIX METOZIOB
no3HaHusi  (HAOJIOJEHUs,  OMHUCAHWS,
U3MEPEeHMUs], SKCTIEPUMEHTA) JUTsl U3yUEHUs
pa3INYHBIX CTOPOH OKpY>Karolen
JIEUCTBUTENILHOCTH,

. UCTIOIb30BAHUE  OCHOBHBIX
HWHTEJUICKTYaJIbHBIX OTIePALIHIA:

NOCTAHOBKH ~ 3a7a4d, (OPMYJIHPOBAHUS
THIIOTE3, AHAJIN3a U CUHTE3d, CPABHEHMUS,
000011IeHHS, CHCTEMATH3ALIUH, BbISBJICHHUS
NPUYIHHHO-CJIEICTBEHHBIX CBSI3€H, MMOHMCKa
aHaJoroB, (OPMYJIMPOBAHUS BBIBOAOB IS
U3YUYEHHsI PA3JIMYHBIX CTOPOH (PU3UUECKUX
OOBEKTOB, SBJICHUH W TIPOLECCOB, C
KOTOPBIMH ~ BO3HHKAE€T HEOOXOAMMOCTH
CTAIKUBATBCSI B MPO(EeCCHOHAIBHON
cepe;

o yMEHHUE TeHEePUpPOBATb HIEH
U OMNpeneNsTbh CPeACTBa, HEOOXOAUMBIE
IUISL UX PeaM3alny,;

o yMEHHe UCTIOJB30BATh
pa3IUYHblE HCTOYHUKU IS TIOJNyYEHHS
¢usnyeckoil MHGOPMALIH, OIIEHUBAThH €€
IOCTOBEPHOCTB;

o YMEHHE aHAJIM3UpPOBATh U
NPEACTABIATh HHPOPMALIUIO B PA3IUIHBIX
BUJIAX;

o yMeHHe nyOnuyHO
NPEACTaBISTh PE3yJbTaThl COOCTBEHHOTO
UCCIIEIOBAHMS, BECTH TUCKYCCHH,

IOCTYIIHO M  TapMOHMYHO  COueTas
comep:kaHue U (OPMBbI TPEACTABISIEMON
uHpopMaLuy,

IIpeIMeTHRIX:
o c(hOpMUPOBAHHOCTH
MPEICTABJICHUIA O POJIH U MecTe PU3UKU B

®  CTPEMUTCS K MOBBIIICHHIO
YPOBHS 3HAHUI U UHTEJIEKTA B
npouecce n3y4eHus PuandecKux
SIBIICHUN

° BbIOMpAET Pa3IMYHbIE BHIIbI
O3HABATEJIbHON NEITEILHOCTH IS
pemeHust U3MUECKUX 3a/1a4,

® MPHUMEHSET OCHOBHBIE METOMbI
no3HaHusi (HAOJNIONEeHUEe, OIHCaHUE,
U3MepeHue, SKCIIEPUMEHT) hil) &
U3yYEeHUS Pa3TUYHBIX CTOPOH
OKPY>Karolleil IeHCTBUTENbHOCTH,

®  JIEMOHCTPUpPYET yMeHUs
BBIMIOJHATD OCHOBHbBIE
UHTEJUICKTY JIbHbIE OTepaLny:
NOCTaHOBKA 3a/1a4d, (popMmynupoBaHue
THIOTE3,  aHaiu3a H  CHHTE3a,
CpaBHEHWSI, o0bo0mmeHnus,
CHCTEMaTH3al1H, BBISIBIICHUSI
MPUYUHHO-CJIEACTBEHHBIX cBsi3ei,
MIOUCKA aHAJIOTOB, (HOPMYJTUPOBAHHS
BBIBOIOB [UIsl HW3Y4YCHHs Pa3IHYHBIX

CTOpPOH bu3muecKux 00BEKTOB,
SIBJICHUA W TPOLIECCOB, C KOTOPBIMU
BO3HHKAET HEOOXOAUMOCTE

CTAJIKUBATBCSI B MPO(EeCCHOHAIBHOM
chepe;

e  yMeer UCTIOJIB30BATh
Pa3NIUYHBIE UCTOYHHUKH TSI TTOJTyYESHHS
¢usnyeckoil mHPOPMALINH, OLIEHUBATH
€€ JOCTOBEPHOCTE;

e yMeeT  aHaIM3HpPOBaTb U

NPEACTABISTh UH(pOPMALIUIO B
Pa3IUYHBIX BUAAX,

e  yMmeeT nyOMyHO
NPEACTABISTh pe3yIbTaThI

COOCTBEHHOTO HCCJIENOBAaHMS, BECTH
OUCKYCCHH, JOCTYIMHO M TapMOHHUYHO
coderass  comepkaHue Hu  (HOPMBEI
MpeaCTaBIsieMOl HHPOPMAIIHH.

®  uMeeT NPEACTaBICHUE O POJIU
U MecTe (PU3UKHU B COBPEMEHHOM
HAay4YHOU KapTHUHE MUPA,

. MOHUMAET (U3HUECKYIO
CymHOCTh Habmomaemblx BO Bce-
JEHHOW sBJEHUH, ponb (U3NKH B

TECTUPOBaHUE
0 TeMe

cobecenoBanue

KOHTPOJIbHBIC

paboThI

IPOBEPOUHBIE
paboThI

bu3rueckmii
TUKTaHT

3a4eT

nadopatopHas
pabota
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COBPEMEHHON HAy4YHOW KapTHHE mupa;
NOHMMaHWe  (PU3MUECKON  CYIIHOCTH
HaOmogaeMblx BO BceneHHON sIBIEHUIA,
ponu pu3uKH B HOPMHUPOBAHUH KPYro3opa
u (byHKIMOHATBHON I'PaMOTHOCTH
YeJNOoBeKa ISl PEIIeHUs NPAKTHYECKHX
3amad;

o BJIafICHUE
OCHOBOINOJIAraro L uMu buznueckuMu
ITOHATHAMU, 3aKOHOMEPHOCTAMU,
3aKOHaMH U TEOPUSMH,  YBEPEHHOE
HCIIOJIb30BaHUE ¢dusngeckoit
TECPMHUHOJIOTHMU U CUMBOJIMKH,

o BJIaZICHUE OCHOBHBIMHU
METOAAMU HAay4YHOIr0 ITO3HaHus,
HCIOJIb3YyCMbIMU B (1)I/ISI/IKGI

HaOJIOZICHHEM, OMHCAaHUEM, M3MEPEHHEM,
HKCIEPHUMEHTOM;

o yMEHUS oOpabaTtbIBaTh
pe3ysbTaThl H3MEpEeHHi, OOHapyKUBATb
3aBHCUMOCTb  MeXOy  (QU3HYeCKUMHU
BEJIMUYMHAMH, OOBSICHATh  MOJyYeHHbIE
pe3yJIbTaThl U eNaTh BIBO/BI,

o cpOPMHUPOBAHHOCTb YMEHHS
pewmars pU3NYECKHEe 3a7a4Hy,

o c(pOPMHUPOBAHHOCTb YMEHHS
NPUMEHSITh TOJYYSHHbIE 3HAHUS ISt
OOBbSCHEHHUS yCIIOBHIt NPOTEKAHUS
(dusnueckux  SBIEHHA B  MPHUPOJE,
npodeccuoHanpbHOH  chepe U A
NPUHSITHST MPAKTHYECKUX PELIeHWH B
MMOBCETHEBHOM KU3HU,

o cpOopMHPOBAHHOCTD
COOCTBEHHOW MO3ULMH MO OTHOLICHUIO K
¢dusnyeckoii wHpOpMALUK, TOIydaeMON
U3 pa3HbIX HCTOYHHKOB.

dbopmupoBaHUU Kpyrosopa u
(yHKIIMOHAILHOM TPaMOTHOCTH
YeJoBeKa Ui PeIleHHs] MPaKTHYECKHX
3ajad;

e  m3yaraer y4yeOHBIH Marepwal,

naer OTBET B JIOTHYECKON
MOCJIEIOBATEIbHOCTH c
HCIIOJIb30BAHUEM MIPUHATON
dusngeckoi TEPMUHOJIOTUU 51
CHUMBOJIUKY,

. MOKa3bIBAET MOHUMAaHUe
CYIIHOCTHU paccMaTpUBaEMBbIX

(bu3nuecKux  SBJICHUH, TMOHSATHH U
3aKOHOMEPHOCTEHN, 3aKOHOB, TEOPUH;

e  BIajeeT OCHOBHBIMU
METOIaMU HAY4YHOTO MO3HAHUS
(HabnroneHue, omMMCaHUE, W3MEpPEHUE,
SKCIIEPUMEHT);

e  yMmeer
buzrUecKux

U3MEpATH
BEJIMYUH, MPEACTaBIss
pe3yiabpTaTbl  U3MEPEHMH, HaxOIWTh
3aBUCHUMOCTb  MEXAy (pu3udeckumMu
BEJIMYMHAMY, OOBSACHSTH MOJNyYEHHBIE
Pe3yJbTaThl U AEJ1aTh BBIBOIBI,

paa

®  uMmeer HaBBIK peLeHus
bu3nUecknx 3a1ad,

e  yMeeT NPUMEHSITh
MOJIyYeHHbIE 3HAHUS JJIs1 OOBSICHEHUS
YCIOBUI  TMpOTeKaHWs  (UINIECKHX
SIBJICHUU B NIPUPOLE,
npodeccuoHanpHOR  cepe ©w A

MPUHATUS TPAKTUYECKUX PEIICHUN B
MOBCETHEBHOMN KU3HU,

. HMEET COOCTBEHHYIO
MO3ULIMIO B OTHOLIEHHWU TMOJYYEHHBIX
3HaHUH TO (uU3MKe, MONyYaeMbIX U3
Pa3TUYHBIX UCTOYHUKOB.

IPOBEPOUHbIE
paboThI

bu3rueckmii
TUKTaHT

3a4eT

nadoparopHas
pabota

TECTUPOBaHUE
10 TeMe

cobecenoBanue

KOHTPOJIbHBIE
paboThI
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XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOMI JEATEJIBHOCTH

CTYJIEHTOB

Coaepxanue o0yueHust

XapaKkTepUCTHKA OCHOBHBIX BU/IOB IeSITEJIbHOCTH CTYAEHTOB
(HA ypoBHe y4eOHBbIX AelCcTBHIH)

BBenenue

YMeHHsT TOCTAaHOBKHM LEJel OEesATeIbHOCTH, IUIaHUPOBAaHUS
COOCTBEHHOM [NESTENbHOCTU JISi JOCTH)KEHUS] TOCTAaBJIEHHBIX
Lesen, NpeaBUeHNs] BO3MOXKHBIX PE3YJIbTaTOB 3TUX JEHUCTBHIA,
OpraHMW3aluu  CaMOKOHTPOJ M OLUEHKH  MOJY4YeHHBIX
PEe3yJIbTaTOB.

PazButne crnocoOHOCTH SICHO M TOYHO H3JIaraTb CBOHM MBICIH,
JIOTHUYECKH OOOCHOBBIBAThH CBOIO TOUYKY 3PEHHUS, BOCIIPHHUMATD U
aHATM3UPOBATh MHEHHS COOECeTHUKOB, TPU3HABAas IPaBO
APYroro 4ej0BeKa Ha HHOE MHEHHE.

[Ipoussenenne u3MepeHHss (QU3MUECKUX BEJIHMYMH U OLICHKA
TPaHULIBI IOIPELUIHOCTEN H3MEPEHU.

IlpencraBneHue rpaHuULBl MOTPEINHOCTEH HU3MEPEHHHN IpHU
MOCTPOCHUH T'Pa(UKOB.

YMeHHe BbICKa3bIBaTh TUIIOTE3bI I OOBSICHEHUST HAOJFO1aeMbIX
SIBJIGHUI.

VYMeHue npennaraTb MOJAEIH SIBICHUM.

VYkazaHue TpaHHWL [PUMEHUMOCTH (PU3HMUECKHX 3aKOHOB.
HsnoxxeHne OCHOBHBIX [MOJIOKEHUN COBPEMEHHON HAy4YHOHR
KapTUHBI MUDA.

[IpuBeneHne mnpPUMEPOB BIUSHHUS OTKPBITHH B (U3MKE Ha
MIPOrpecc B TEXHUKE U TEXHOJOTUU MPOU3BOACTBA.
Hcnonp3zoBanne MHTEpHETA 1151 TOMCKA HHGOpMAUU

1. MEXAHUKA

Kunemaruka

3akoHbl MexaHUKH HproToHa

IIpencraBneHne MEXaHMYECKOrO ABMXKCHHUS Tejla YPaBHEHUSMHU
3aBHCHUMOCTH KOOPAWHAT U MNPOEKLHEH CKOPOCTH OT BPEMEHHU.
[IpencraBneHne MEXaHUYECKOTO IBIDKEHHUS Tejla rpadukaMu
3aBHCHUMOCTH KOOPAWHAT U MPOEKLHMEH CKOPOCTH OT BPEMEHHU.
OrnpenesneHre KOOpAWMHAT TMPONAEHHOIO NYyTH, CKOPOCTH U
YCKOpPeHHs Tejla NOo rpadukaM 3aBHCHUMOCTH KOOPAHMHAT U
MpoeKUMi CKOpocTH OT BpemeHH. OrmpenesieHue KOOPAHUHAT
MPORAEHHOrO MYTH, CKOPOCTH U YCKOPEHUS TeJa MO YPABHEHUAM
3aBHCUMOCTH KOOPAMHAT U MPOEKLIUNH CKOPOCTH OT BPEMEHHU.
IlpoBeneHne CpPaBHUTENBHOIO AaHAJIN3a PAaBHOMEPHOIO U
PaBHOMIEPEMEHHOTO IBMXKEHUM.

VYka3zaHue HCHOJIb30BaHUS IMOCTYNATENBHOIO M BPAaLIaTEIBHOIO
IBIDKEHUH B TEXHUKE.

IIpnobpererne ombiTa pPabOTBI B TPyNNe C BBITOJHEHHEM
PA3JIMYHBIX COLUAJIBHBIX POJICH.

Pa3paboTka BO3MOKHOM CHCTEMbI NEHCTBUI M KOHCTPYKIIMH IS
SKCMEPUMEHTAJILHOTO ONPENEICHNUS] KHHEMATUUECKHUX BEJIUYHH.
[IpencraBnenne wuHpOpMAIMU O BHUAAX JABIKEHUS B BHIE
Ta0 LB

OOBsICHEHHE JeMOHCTPALIMOHHBIX 3KCIIEPUMEHTOB,
MOATBEPKAAOLIINX 3aKOH HHEPLIUU

Hsmepenue maccel Tena

HsmepeHue cuibl B3aUMOAECUCTBUS TEN

Brruucnenue 3Ha4€HUs CUJI IO U3BECTHBIM

3HAYEHUSIM MACC B3aUMOAEHCTBYIOLUX TEJ U UX

YCKOpEHUH
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Brruncnenue 3HaueHNs yCKOPEHUH Te MO
WU3BECTHBIM 3HAUYCHUSM JEHCTBYIOLIUX CUJT U
Macc Ten

CpaBHeHHe CHIIBI ACUCTBUS U TPOTUBOAEHCTBHS

IIpumeHeHne 3aKOHAa BCEMUPHOIO TSTOTEHUS MPU
pacyeTrax CUJI U YCKOPEHHI B3aMMOAEHCTBYIOLIUX
Tel

CpaBHeHUe yCKOpeHUs CROOOIHOTO MaJAeHUs Ha
maHeTax COJIHEYHON CHCTEMBbI

Brinenenue B TekcTe yueOHUKA OCHOBHBIX
KaTeropuil Hay4Ho! WHGOpMAIHH

3aKOHEBI COXPAaHCHHA B MEXAHUKE

IIpumeHeHne 3aKOHAa COXPAHECHHS] HUMIIYJbCA [JIsl BBIYMCIECHUSA
W3MEHEHUI CKOPOCTEN TeJI MPU UX B3aUMOJCHCTBUSAX.
Hsmepenue paboThl CUJI U U3MEHEHHWE KHUHETUYECKOW SHEPTHU
Tena. BbpmuciaeHne paboThl CHJI U WU3MEHEHUS KUHETUYECKOU
SHEPTUH Tea.

Brruuciaenve noTeHUUATBHOW SHEPTUU TEI B IPABUTALUOHHOM
none. OmpeneneHre  MOTEHUUANBHONH  3HEPrUd  yHOPYro
neOpMUPOBAHHOTO Tela MO W3BEeCTHOW aedopmanmu U
JKECTKOCTH TeJa.

[IpumeHeHnEe 3aKOHAa COXPAHEHUSI MEXAHUYECKON JHEPruu MNpU
pacyeTrax pe3yJIbTaTOB B3aUMOJACHCTBHUI TeJ IPaBUTALMOHHBIMHU
CUJIAMH U CUJIAMHU YIIPYTOCTH.

VYkazaHue rpaHul NPUMEHUMOCTH 3aKOHOB MEXAHHKHU.

VYkazanue y4eOHbIX IUCHUIUIMH, TPH HU3YYEHUHU KOTOPBIX
HCTIOJIb3YIOTCSA 3aKOHBI COXPAHECHHUS

2. OCHOBBI MOJIEKYJISIPHOM ®W3UKHU U TEPMOJIUHAMHUKH

OCHOBBI MOJIEKYJISTPHOM
KUHETUYECKON TEOPUH.
HneanpHblii ra3

BrinonHeHne SKCIEPUMEHTOB, CINYKAIIWX JUisi OOOCHOBAHUS
MOJIEKYJISIpHO-KuHeTHueckoi Teopun (MKT).

Pemenne 3amad ¢ TPUMEHEHMEM OCHOBHOTO YPaBHEHHUS
MOJIEKYJIIPHO-KUHETUUECKON TEOPUU Ta30B.

Onpenenenrie  mapaMeTpoOB  BellecTBa B ra3o00pa3HOM
COCTOSIHUM Ha OCHOBAaHUM YPABHEHHsI COCTOSIHHSI HICAJIBbHOTO
rasa.

Onpenenenrie  mapaMeTpOB  BellecTBa B ra3000pasHOM
COCTOSTHUM W MPOUCXOISIINX MPOIECCOB 1Mo rpadukam
zasucumoctu p (T), V (T), p (V).

DxcnepuMeHTaibHoe uccnenosanue 3apucumoctu p (T), V (T), p
(V). Ilpencraenenue B Buae rpadukoB U30XOPHOTO, U300apHOTO
U U30TEPMHUYECKOTO TTPOLIECCOB.

Brruucnenue cpegHeld KUHETUYECKOH SHEPIUM  TEMJIOBOTO
JBIDKEHHSI MOJIEKYJT IO U3BECTHOM TEMIIEPATyPe BEIIECTBA.
BrickaspiBanue rumnores g OOBICHEHUST HAOJIOIaeMbIX
SIBJICHUI.  YKa3aHWe  TpaHull  OPUMEHUMOCTH  MOJENH
«uaeanabHBIN ra3» U 3akoHoB MKT

OCHOBBI TEPMOIMHAMUKH

HSMGpGHI/Ie KOJIMYCCTBA TCIUIOTHI B IIPOLECCAX TCILIOICPCAAaYdM.
Pacqu KOJIMYeCTBa TCILIOTHI, HGO6XOI[I/IMOFO AJIA
OCYIICCTBIICHUA 3aaHHOTO IIpoLecca ¢ Tennonepenaqeﬁ. Pacuer
U3MEHEHUs] BHYTPEHHEW SHEpPTHH TeJ, padoThl U MEpPeNaHHOTO
KOJUMYCCTBA TECIUIOTBI C HCIOJIB30BAHHUEM TICPBOr0 3aKOHA
TCPMOAMHAMUKH.

Pacuer paboThl, coBepIIeHHOI ra3om, Mo rpaduKky 3aBHCUMOCTH
p (V).

Berunciaenne paboThl ra3a, COBEPUICHHOH NpH W3MEHEHUHU

25



COCTOSIHUSI MO 3aMKHyTOMy uukiay. Breruncnenue KIIZ mpu
COBEpIICHUH ra3oM paboThl B MPOLIECCAX U3MEHEHUS COCTOSTHUS
no 3aMkHyTOMy LUKy, OOBsICHEHHE NPUHLUIOB AEHCTBUS
TeIJIOBbIX MamvH. J[eMOHCTpaiusi poiu (PU3MKU B CO3MAHUHU U
COBEPLUIEHCTBOBAHUM TEIJIOBBIX JABUTATENEH.

UznoxkeHne CyTH 3SKOJOTHMYECKHX mpodieM, OOYCIOBIEHHBIX
paboTOl TEIMJIOBBIX JBUTATENCH W TNPEIIOKEHUE MyTH HX
pelieHus.  YKasaHUE€  TpaHULl NPUMEHUMOCTH  3aKOHOB
TEPMOJMHAMUKHU. Y MEHHUE BECTH JHAJIOT, BBICIYIINBATH MHEHUE
ONIOHEHTa, Y4aCTBOBaTb B AUCKYCCHH, OTKPBITO BBIPAXKaTb U
OTCTauBaTh CBOKO TOUKY 3PEHUSL.

VYkazanue y4eOHbIX IUCHUIUIMH, TPH HW3YYEHUHU KOTOPBIX
UCTIONB3YIOT yueOHbIH Matepuan «OCHOBBI TEPMOTUHAMKID)

CaoiicTBa mapoB, KUIKOCTEH,
TBEPABIX TEJ

HsmepeHne BIaKHOCTH BO3yXa.

Pacuer KOJIMYEeCTBA  TETUIOTHI, HEoOXomuMoro s
OCYIIECTBJIEHUs] TIpOIecca Mepexofa BEIecTBA M3 OIHOTO
arperaTHOro COCTOSTHUSI B IPYTOE.

DKCIEPUMEHTAIbHOE ~ UCCIIENOBAHME  TEIJIOBBIX  CBOKCTB
BewlecTsa. lIpuBenenue NpuMEpOB KaNWUIAPHBIX SIBJIEHUH B
OBITY, IPUPOIE, TEXHUKE.

UccnenoBaHne  MEXaHMYECKHX  CBOWCTB  TBEPABIX  Tell.
[IpumeHeHue (GU3NYECKUX TIOHATUHA U 3aKOHOB B Yy4eOHOM
Marepuaiie npodeCCHOHANIBHOTO XapakTepa.

Ucnone3zoBanne HMHrepHera pans mnoucka uHHGOpMAuU O
pa3paboTkax ¥ TPUMEHEHHUSX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MATEPHUAJIOB

3. 2JIEKTPOANHAMHUKA

DNEeKTPOCTaTUKA

Bpruuciaenue cuil B3aUMOJEUCTBUS TOUEYHBIX DSJIEKTPUUYECKHUX
3apsiioB.

Brruncienvue HampsiKEHHOCTH 3JIEKTPUUYECKOrO MOJIsl OAHOTO U
HECKOJIBKUX TOYEYHBIX 3JIEKTPUUECKUX 3aPsa0B.

Bpruuciaenue mnoteHUMana SJICKTPUYECKOrO TMOJdsl OAHOTO U
HECKOJIBKMX TOYEYHBIX OJJIEKTPUYECKUX 3apsanoB. M3MepeHue
Pa3HOCTU NOTEHLUAJIOB.

H3mepenue »sHeprum BJAEKTPUYECKOrO TOJS  3apsHKEHHOIO
KOHJIEHCATOPA.

Bpruuciaenue sSHeEpruv 3JEKTPUUECKOrO TOJS  3apsHKEHHOIO
KOHJIEHCATOPA.

Pa3paboTtka mjiaHa ¥ BO3MOMKHOU CXeMbl JEHCTBUI SKCIIEPUMEH-
TAJIBHOTO ONpEAENeHUs] BJIEKTPOEMKOCTH KOHJEHCAaTopa U
OUBJIEKTPUYECKON MPOHMULIAEMOCTH BELLECTBA.

IIpoBeaeHre CpaBHUTENBHOIO aHAINW3a TPABUTALUOHHOIO U
3JIEKTPOCTATUYECKOTO NONEH

ITocTosHHBINA TOK

Hsmepenue mortHocTH 3sekTpuueckoro Toka. M3mepenne IJ1C
Y BHYTPEHHETO COMPOTHUBJICHUSI NCTOYHHUKA TOKA.

BrinosHeHne pacyeToOB CUJIBI TOKA U HANPSDKEHHUI HA y4aCTKax
3NeKTpudecKkux nerei. OObsCHeHHe Ha MPUMEPE AJIEKTPUIECKOM
nenu ¢ naBymst ucrounukamu Toka (DJIC), B KakoMm ciyd4ae
UCTOYHUK 3JIGKTPUYECKOH dSHeprum padoTaer B  pexume
reHepaTopa, a B KAKOM — B PEIKUME OTPEOUTEIs.

Onpenenenne TeMmrepaTypbl HUTH HakanusaHus. H3mepenue
3JIEKTPUYECKOTO 3apsiia 3JEKTPOHA.

CHsiTHE BOJNIBTAMIIEPHON XapaKTEPUCTUKU AUOA.

IIpoBeneHrne CPaBHHUTENILHOTO aHAJN3Aa TOJYIMPOBOAHUKOBBIX
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JINOMOB U TPUOJIOB.

Hcnonb3oBanue MWHTepHeTa s Moucka UHGOPMAILUU O
MEePCTIEKTUBAX PA3BUTHS MOJYITPOBOHUKOBON TEXHUKH.

Y craHoBKa NPUYMHHO-CJIEACTBEHHBIX CBSI3€i

OOBsICHEHHE TPUPOIBI 3JICKTPUYECKOrO TOKA B MeETaliax,
3JIEKTPOJIUTAX, FA3aX, BAKYYME U MOJIYIPOBOJIHUKAX
IIpumeHeHue 37EKTPOIN3a B TEXHUKE.

IIpoBeaeHue CpaBHUTENBHOIO aHAIU3A.

HECAMOCTOSITEJIBHOTO M CAMOCTOSITEIbHOTO Ta30BbIX Pa3psaoB

MaruuTtHeble SIBJIEHUS

H3mepenue MHAYKUMM MAarHUTHOrO mojis. Berwucnenue cui,
JNEUCTBYIOLIUX HAa MPOBOJHUK C TOKOM B MAarHUTHOM IOJIE.
Bpruucienve cui, OEUCTBYIOLIMX HA BJEKTPUYECKUMN 3apsia,
JBHOKYIIHMICS B MATHUTHOM IIOJIE.

Hccnenosanue siBjIeHUN 3JI€KTPOMarHUTHON MHAYKLWU, CAMOWH-
TYKIUH.

Brruucienve sHepruu MarHUTHOTO TOJIS.

OOBsICHEHHE TTPUHLIUIIA TEUCTBHS JIEKTPOABUTATES.
OObsiCHEHHE MPUHIIUNA EUCTBUSI T€HEPaTOpa IJIEKTPUIECKOTO
TOKa U D3JIEKTPOU3MEPUTENbHbIX TpubopoB. OOBsICHEHHE
NpUHIOWIA  JEHCTBUSL  Macc-crekTporpada,  yckopurenei
3apsokeHHBIX  dacTuill, OObSCHEHHWE PO MArHUTHOTO TOJIS
3emMyu B )KU3HH PACTEHUH, JKUBOTHBIX, YEJIOBEKA.

IIpuBenenue mpuMepoOB MPAKTUYECKOTO MPUMEHEHUS U3YUYE€HHBIX
SIBJICHUI, 3aKOHOB, MPUOOPOB, YCTPOHCTB.

IIpoBenenue CPaBHUTEIBHOIO aHanusa CBOWCTB
3JICKTPOCTATUYECKOTO, MArHUTHOTO U BUXPEBOIO AJICKTPUUECKHUX
TIOJIEH.

OOBsICHEHHE Ha MPUMepPEe MarHUTHBIX SIBJICHUH, moueMy (QH3UKY
MO>KHO PacCMaTPHUBATh KAaK METAAUCLUILINHY

4. KOJIEBAHUMSA 1 BOJIHBI

Mexanuueckue xonedanus

Uccnenosanue 3aBUCUMOCTH nepuoaa KosieOaHui
MAaTCMAaTHYCCKOTIO MasATHHUKA OT €ro AJIMHbI, MaCChbl U aMILIUTY IbI
kojebanuii. MccnenoBanne 3aBUCUMOCTH IMepuoAa KoseOaHui
rpy3a Ha OPY>XHHE OT €ro MacChl M KECTKOCTH TMPYKUHBIL.
Brrauciaenne nepuoaa KOJ'Ie6aHHfI MATEMATHUYCCKOTO MAsATHUKA
o M3BCCTHOMY 3HAYCHHIO €I'0 MJIMHBI. Brrauciaenue nepuoga
KoJiebaHUl rpy3a Ha MPYKUHE MO H3BECTHBIM 3HAYEHUSM €ro
MacChl W JKECTKOCTH TPYKHHBL. BbipaboTKka HABBIKOB
BOCIIPUHHUMATD, AHAIU3UPOBATE, nepepabaTbIiBaTh 51
NpECaAbABJIATD I/IH(bOpMaL[I/II'O B COOTBCTCTBUU C MNOCTABJICHHBIMUNU
3aJauaMH.

IIpuBeneHre NpUMEPOB aBTOKOJEOATENBHBIX MEXAaHUYECKUX CH-
crem. [IpoBenenue knaccupukay KojaeOaHui

Ynpyrue BOJIHbI

HsmepeHune panuHBI 3BYKOBOM  BOJIHBI 1O  PE3yJibTaTam
HabroneHni nHTep(EePEHLINN 3BYKOBBIX BOJIH.

Habmonenne u oObsicHeHue siBIeHHH HHTEp(EpPeHUUH U
TUpaKkIuy MEXaHUYECKHX BOJIH.

IIpencraBnenne obnacTeii NPUMEHEHUs]  yJIbTPa3BykKa U
NEPCIIEKTUBBI €r0 UCIIOIB30BAHUS B PA3JIMUHBIX 00JACTAX HAYKH,
TEXHUKH, B MEIULIUHE.

UznoxkeHne CyTH HKOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX C
BO3/I€HCTBUEM 3BYKOBBIX BOJIH HA OPTaHM3M YeJIOBEKa

DNEeKTPOMarHuTHbBIE
KojebaHus

Habmronenne ocuuiiorpaMM rapMOHHYECKUX KOJIEOaHUN CHITBI
TOKA B IIETTH.
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H3mepenue  dIEKTPOEMKOCTH  KOHAeHcatopa.  M3mepeHue
WHIYKTUBHOCTb KATYIIKH.

HccnenoBaHne  sIBJIGHHS  BJIEKTPUYECKOTO  pPE30HAHCA B
MOCJIEIOBATEIbHOMN LIEIH.

[IpoBeneHue aHaMOTUU MEXAY (PUIMYECKUMHU BEJTUYHMHAMHY,
XapaKTEPU3YIOIIMMUA MEXaHUYECKYH) M BJEKTPOMATHUTHYIO
KoJie0aTeNbHBIE CHCTEMBI.

Pacuer 3HaueHHUI CHJIBI TOKA U HANIPSIKEHUS HA 3JIEMEHTaxX LENU
MEPEMEHHOIO TOKA.

Hccnenosanue NpUHLMNA  AelcTBUs  TpaHchopmaropa.
HccnenoBanne mpuHUMNA AEWUCTBUS T€HEPATOpPa MEPEMEHHOIO
toka. Ucnonb3oBanne WHTepHEeTa myisi moucka uHGOpMamuu o
COBPEMEHHBIX Crioco0ax mepeaaydu 3JIeKTPOIHEPTUU

DJNEKTPOMArHUTHBIE
BOJTHBI

OcyecTBieHune paauonepenadn u paauonpuema.
Hccnenosanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILBIO
MOOHIBHOTO TeneoHa.

PazButne HECHHOCTHOI'O OTHOLICHHA K HU3y4YaCMbIM Ha YPOKax
(bI/ISI/IKI/I O6”beKTaM U OCBAUBACMBIM BUAaAM JOCATCIBHOCTHU.
OOBsICHEHHE MPUHIUITHAIBHOTO Pa3IN4Usl MPUPONBI YIPYTUX U
QJICKTPOMArduTHBIX BOJIH. Hsnoxenue CYTH OJOKOJIOTHYCCKHX
HpO6J’I€M, CBA3AHHBIX C JJICKTPOMArHUTHBIMU KO.]'Ie6aHI/I$[MI/I n
BOJTHAMH.

OOBsICHEHHE POJIH 3JIEKTPOMATrHUTHBIX BOJH B COBPEMEHHBIX
HCCIeOBaHUSAX Beenennoi

5. OIITUKA

IIpupona ceera

IIpumMeHeHnE HA MPAKTUKE 3aKOHOB OTPAKEHUS U MPETOMIIEHUS
CBETa MPH PEIISHUH 3a7a4.

Ornpenenenne CIeKTPATbHBIX TPAHULl YYBCTBUTEIBHOCTH
YeJIOBEYECKOro Ij1a3a.

YMeHHe CTpOUTh U300paKeHUsI MPEAMETOB, 1aBaeMble TMH3AMH.
Pacuer paccTosiHHSI OT TUH3BI 10 H300paKeHUs MPeaMETa.
Pacuer onTudeckoi CHUIIBI JIMH3HI.

H3zmepeHnue GOKYCHOTO pacCTOSTHUS JIMH3BI.

HcnbeiTaHne Monenel MUKPOCKONA U TEIECKONa

BonHOBBIE CBOICTBA CBETa

Habmonenune siBiaeHus UWHTEPPEPEHIIMH SIECKTPOMArHUTHBIX
BojH. HaOmonenue siBaeHuss audpakiiu 3JIEKTPOMAarHUTHBIX
BoJjiH. HaOmoneHue siBjeHUsS MOJSIPU3ALMH JIEKTPOMArHUTHBIX
BOJH. M3MepeHHe MJIMHBI CBETOBOM BOJIHBI IO pe3yJbTaTam
HaOJrofeHus siBieHus uHTepdepeHuu. HabmoneHue siBIeHuUs
nudpakiun  cBeta. HaOmronmeHuwe sBIIeHMs] TONSIpU3ALUA U
nucnepcuu  cBera. lloMCck  pa3nuuuii U CXOACTBA  MEXKIY
nupaKIMOHHBIM U JUCTIEPCHOHHBIM CIIEKTPAMH.

IIpuBeneHre MPUMEPOB MOSBICHUS B MIPUPOAE U UCTIOJb30BAHHS
B TEXHHKE SIBJIEHUN UHTepPepeHIun, THPPaKIUU, TOIIPU3ALIUH
U JOHUCepcud cBeTa. IlepednclieHHMe METONOB IMO3HAHMS,
KOTOPBIE UCIIOJIb30BAHBI MPU U3YYEHUH YKAa3aHHBIX SIBJICHUN

6. OCHOBBI ClICNMAJILHOI TEOPHU OTHOCHTEJILHOCTH

OCHOBHI CrIeIHAIBbHO
TEOPUU OTHOCUTEIILHOCTHU

OOBsiCHEHHE 3HAYMMOCTH OfbITa MatikebcoHa-Mopiu.
DopMyupoBaHHUE MOCTYJIATOB.

OOmsicaenne 3¢ dekTa 3aMeAJICHNsT BPEMEHH.

Pacuer sHepruu TOKOS, UMITYyJIbCA, SHEPTHH CBOOOIHOMN
YACTHIIBI.

BripaboTka  HABBIKOB ~ BOCIPHHHUMATH,  AHAJIMU3UPOBATH,
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nepepabaTbiBaTh U MPEIbIBIATh MHHOPMALIUIO B COOTBETCTBUH C
MOCTABJICHHBIMU 3aa4aMH

7. 2JJEMEHTBI KBAHTOBOUI ®U3UKH

KBanrosas ontuka

Habmronenne  dorosnextpudeckoro sddexkra. OObsICHEHUE
3ak0HOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MPEACTABICHUH.
Pacuer MakcuMaapHON KMHETHUYECKOW 3HEPTUU 3JIEKTPOHOB MPHU
(dhoroanekTprueckom dddexre.

Onpenenenrie padOTBl  BBIXOJAA JJEKTPOHA 1O  Tpaduky
3aBUCUMOCTH MaKCHUMAaJIbHOMN KUHETUYECKOU SHEPTUU
(bOTO3JIEKTPOHOB OT YaCcTOTHI cBeTa. Mi3MepeHne padoThl BBIXOA
3JIEKTPOHA.

[Tepeuncnenue nmpudOPOB YCTAHOBKU, B KOTOPBIX MPUMEHSETCS
0e3- nHepIMOHHOCTh (poToaddexTa.

HabGnronate hoTosnekTpuueckuii 3¢ hexr.

OOBsicHsITH 3aK0HBI CTONIETOBA U JaBJICHUE CBETA

HA OCHOBE KBAHTOBBIX MPECTABICHUI

OOmbsicHEHHE KOPIYCKYJSIPHO-BOJIHOBOTO ~ JIyajlu3Ma CBOWCTB
¢doroHOB. OOBSICHEHHE pPOJIM KBAHTOBOW ONTHKH B PA3BUTHUH
COBPEMEHHOH (PU3HKH

duzuka atoma

HabOnronenve TuHEHUaThIX CIIEKTPOB.

Pacyer wacTtoThl W IJMHBI BOJIHBI HMCITyCKA€MOTO CBETa IPH
rmepexoAe aroMa BOAOpPOJAa M3  OJHOTO  CTaIllMOHAPHOTO
coctossHusi B Apyroe.  OObsCHEHHWE  MPOUCXOKIEHUS
JMHENYaTOro CreKTpa aToMa BOJOPOIa U Pa3Iudus THHEHIaThIX
CIIEKTPOB pa3jM4YHbIX ra3oB. HMccnemoBaHue nuHEHYaTOro
CITeKTpa.

HccnenoBanue mpuHIKIA pabOThl JIFOMUHECLIEHTHON JIAMITBI.
Habmonenne u OObsSCHEHHME TPUHIMIA JEHCTBUS Ja3epa.
[IpuBenenne nmpuMEpoOB HCIOIB30BAHMS Jla3epa B COBPEMEHHOM
HayKe U TeXHUKE.

Ucnonp3oBanne HWHTepHeTa misi mowcka uWHpOpMAUU o
MEePCIEKTHBAX MPUMEHEHHUS Jla3epa.

Brruucnenue nauHbl BOJHbI ae¢ bpoitns yacTuubl

C M3BECTHBIM 3HAYEHHUEM HUMITYJIbCA

®u3uKa aTOMHOTO sA1pa

Habnronenne TpekoB ajibda-dyacTUI] B KaMmepe BubcoHa.
PerucrpupoBanue sSiACpHBIX U3IYYEHHH C MMOMOINBK) CUETUMKA
I'eiirepa.

Pacuer sHepruu CBsI3M aTOMHBIX sIIEP.

Omnpenenenne 3apsga M MacCOBOTO UMCIA aTOMHOTO SApa,
BO3HUKAIOILLETO B PE3yJIbTAaTe PAIUOAKTUBHOIO pacnaja.
Brraucnenue sHepruu, 0CBOOOKNAIOIIEHCS TPU PATHOAKTHBHOM
pacnaze.

Ornpenenenne MPOAYKTOB SIIEPHOMN pPEeaKInu.

Boriuncnenve dHEpruM, OCBOOOKAAOIIEHCS MPU  SASPHBIX
peakuusix.  [loHnmanme  mpeuMyIIeCTB W HEIOCTAaTKOB
WCIIOIb30BAHUS ATOMHOW SHEPTHH U MOHU3UPYIOMINX U3JTy4EHUN
B MIPOMBILIJIEHHOCTH, METULIUHE.

W3noxeHne CyTH SKOJOTMYECKUX TPOOJeM, CBSI3aHHBIX C
OMOJIOTUYECKUM IEHCTBUEM PAIHOAKTHBHBIX H3JTy4YSHUN.
[IpoBeneHue kimacCU(pUKALMU 3JIEMEHTAPHBIX YAaCTHIl IO WX
(U3MUECKUM XapaKTepUCTHKaAM (Macce, 3apsiy, BpEeMEHHU KI3HHU,
CIIMHY H T.II.).

IToHnMaHue IIEHHOCTEH HAy4YHOrO NO3HAaHUs MHpa He BooOiie
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IJIl 4eJIOBEYeCTBA B LEJIOM, a Ui KaXKAOro O0ydaroImerocs
JIUYHO, LICHHOCTEN OBJIAAEHUS METOJOM HAyYHOIO NMO3HAHUSA IJIs
OOCTH)KEHUs]  ycrexa B JOOOM  BHAE  IPAKTHYECKOM
NESATENBHOCTH.

[IpencraBneHune 0 XxapakTepe YEThIPEX THIOB (yHIAMEHTATbHBIX
B3aMMOJIEHCTBHI 3JIEMEHTAPHBIX YaCTHUI] B BUAE TAOJIHIIBI
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IIpenbsiBiIeHHBII CTYIEHTAMH Pe3yJbTAT OLIEHUBAETCS M0 S-TH 0aJbLHOMH cucTeMe:
[MucbmenHbIe paboTHI:
OTMETKa «5» BBICTABIIIETCS 32 MPABUJIBHO M CAMOCTOSITENILHO BBIMIOJHEHHYIO PadoTy, COAEpIKAILYHo
3aaHMsl PEMPOAYKTUBHOIO U MPOAYKTUBHOrO Xapakrtepa. llpemycmarpuBaer rpamMotHoe odopMIieHne
peweHus 3a1a4, NeHCTBUA ¢ HAUMEHOBaHUE (PU3MUYECKIX BEITHYHH.
OTMETKa «4» BBICTABJIACTCS 32 CAMOCTOSITEIBHYIO paboOTy PpENMpOAYKTUBHOTO W TPOAYKTUBHOTO
XapaxkTepa, B KOTOPOH AOMyLIEHO
OTpeNeIeHHOe HOPMAaTHUBAMH YHCJIO HETOYHOCTEH B PEIICHHHU 3a/a4 U HE3HAUYUTEJbHbIE OMIMOKH B
MaTEMaTUYECKOM aIIapaTe NPH BIYUCICHUSX.
OTMETKa «3» BBICTABJISIETCS 3 BBINOJIHEHHE (PU3UUECKON MOJENU B PELICHUHU 3a1ad, HO MPH HAIMYUU
MaTeMaTHYECKUX OMUOOK NPH BeMHUCIeHNH. KoMMuecTBO BRIMOMHEHHBIX 3a1aHuii 70%.
OTMETKa «2» BBICTABIIETCS TPU KOJWYECTBE BBINOJHEHHBIX 3amaHuii MeHee 70%, omubOkax B
busnyeckux 3aKoHax, GOPMyJIax, MATEMATUIECKUX BBIYHCICHHSX.

JlabopaTopHbie padoThbI
OLICHUBAIOT 110 AaHAJIOTHYHOM CUCTeME TPeOOBaHUM, C yUETOM aKKypaTHOro opopMiieHUs paboT, HaIUIHsI
BBIBOZIA IO MPOAETIAHHO padore.

YCTHBIH OTBET:

OTMETKa «5» BBICTABJISIETCS B TOM CJIy4ae, €CJIU CTYICHT JIOTUYECKH CTPOUT OTBET Ha BOIPOC, IIOHIMAET
($u3NIECKyI0 CYyTh JAHHOTO IMpPOLECCa WM ABJICHHS, yrnoTpedisier GU3nuecKrne TePMUHBI, TOHUMAET HX
CMBICJI;, TIPUBOOUT MpPHUMEPHl TMPUMEHEHHs SBJICHUH B TEXHUKE WIM HMX POJH B OKPYKAKOILIEH
NEHCTBUTEIBHOCTH.

OTMETKA «4» BBICTABJISIETCS] B TOM CIIy4ae, €CIIM CTYASHT HEYBEPEHHO OTBEYAET Ha BOMPOC, HEJOCTATOYHO
MOJTHO M3JIaraeT CyTh (PU3NYECKOrO 3aKOHA, OTBET TpedyeT KaKux-JINOO YTOYHEHUH, OMHAKO OTBET Ha
TaHHBII BOMPOC MOCTPOEH MOCIEN0BATEIbHO, IOHUMAHUE ero (PU3NIECKOTO CMBICTIA TPUCYTCTBYET.
OTMETKA «3» BBICTABJIIETCS] B TOM CJIy4dae, €CJIU CTYIEHT 3aTPyIHSETCS U3JaraTb TEKCT OTBETA JIOTUYHO,
MOCJIEIOBATENBHO;, OTBET TPEOYET HABOIALINX BOIIPOCOB, YTOUHEHHH.

OTMETKa «2» BBICTABIISIETCS B TOM CJIydae, €CJIM CTYACHT HE MOHUMAeT (PH3UUECKOro CMbICIA TaHHOTO
SIBJICHHSI, HE 3HAET (PU3UUECKUX 3aKOHOB, (POPMYJI TOMYCKAET OIIUOKH MPH OTBETE.
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29.
30.
31.
32.
33.
34.

Tembl pepepaToB (I0KIAA0B), HHAHNBHAYAJbHBIX IPOCKTOB

Anexcanap I'puropbeBud CTOJETOB — PYCCKUM (DU3HK.

Anekcanap Cremanosud [lonoB — pycckuii yueHslid, n3odperatenb paauo.
AlbTE€pHATUBHAS SHEPTEeTHKA.

AKYCTUYECKHE CBOMCTBA MONTYIPOBOAHUKOB.

Anape Mapu Amriep — OCHOBOTIOJIOKHHUK 3JICKTPOAUHAMUKHY.
ACUHXPOHHBIN IBUTATEIIb.

AcTepousl.

ACTpPOHOMUS HALTUX JHEH.

AtomHuas ¢puszuka. M3oromnsl. [IpumMeHeHne paquoakTUBHBIX H30TOTIOB.
BeckoHTakTHBIE METOBI KOHTPOJISI TEMITEPATYPHI.

bunonspHbie TPaH3UCTOPHL

Bopuc Cemenouu Axobu — usuk u uzodperarens.

Benuuyaiitve oTKpbITHS (DU3UKH.

Bunsl snekTpudeckux paspsiioB. DJIEKTPUUECKUE pa3psabl Ha CIykOe YeaoBeka.
Brausnue nedextos Ha pU3NUECKIE CBOHCTBA KPUCTAIIIOB.

Bcenennas u TeMHas matepus.

I'anuneo I'anunelr — OCHOBAaTENb TOYHOTO €CTECTBO3HAHUS.

Tonorpadus u ee npuMeHeHUE.

JIBUKE€HUE Tesla NEPEMEHHON MacChl.

Hudpakius B HaIIESH KU3HM.

Kunkue kpuctaiibl.

3akonbl Kupxroda st 31eKTPUIECKON LT .

3aKOHBI COXPAHEHUs] B MEXAHUKE.

3Hauenue oTkpeiTuil ["anumes.

Hropws Bacuiabenu KypuatoB — ¢GH3UK, OpraHU3aTop aTOMHOM HAYKU U TEXHUKU.
Hcaak HproTOH — co3aaTelib KJIaCCUYECKOH (HU3HMKH.

Hcnonp3oBaHne 3J€KTPOIHEPTUN B TPAHCTIOPTE.

Knaccudukanumst 1 xapakTepuCTUKHU 3JIEMEHTAPHBIX YaCTHII.
KoHcTpykimoHHasi MpOYHOCTh MaTepHaja U €€ CBA3b CO CTPYKTYPOH.
KoHcTpykuust 1 BUABI Ta3€pOB.

KpuosnekTponrnka (MHKPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUU U UX UCIIOJb30BAHUE.

Jleonapno na BuHum — ydeHbIit 1 n300peTaTes.

MarautHbie H3MepeHust (IPUHIUTIBI TOCTPOSHUSI TPUOOPOB, CIOCOOBI U3MEPEHUS

MAarHMTHOT'O MOTOKA, MArHUTHOM HHAYKIUH).

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

Maiikn @apaneit — cosnarenb yueHusi 00 3JIEKTPOMAarHUTHOM TOJIe.

Makc I1naHxk.

MeTon MeUEeHBIX aTOMOB.

Metoabl HAOMIOAEHUS W PETUCTPALIUK PATUOAKTHBHBIX U3JTyYeHUH U YaCTHII.

Mertonbl onpeaeseHus MIOTHOCTH.

Muxaun BacunbeBud JIOMOHOCOB — y4Y€HBIN SHIUKJIOMEAUCT.

Monenu atoma. OnbiT Pesepdopna.

MonekynsipHO-KMHETUYECKasl TEOPUsl UACATbHBIX Ia30B.

MonHus — ra3oBbli pa3psAa B IPUPOAHBIX YCIOBUSIX.

HanotexHONMOTHS — MEKIUCHUIUTHHAPHAS 001acTh GyHAAMEHTAIBHOW W MPUKJIAAHON

HAayKHU U TEXHUKH.

45.
46.
47.
48.
49.
50.

Huxkona Tecna: ku3Hb U HEOObIYAMHBIE OTKPBITHS.

Huxkonaiit KonepHuuk — co3aaTenb reIMOLUeHTPUIECKON CUCTEMBI MUPA.
Hunbec bop — onun u3 co3nareneii COBpeMeHHOU Pu3nKu.
Hyxneocuntes Bo BeeneHHOI.

OOmbsicHeHne HOTOCHUHTE3a C TOYKHU 3pEeHUs PU3UKH.

Onruveckue sIBJICHUS B IPUPOJE.
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51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIPOBOIUMOCTH.
IlepemeHHBIl 3IEKTPUUECKUN TOK U €0 IPUMEHEHUE.

IInazma — 4eTBEpTOE COCTOSIHUE BEIECTBA.

IInanerst CoMHEYHON CUCTEMBI.

[TonynpOBOAHUKOBBIE JATYMKH TEMIIEPATYPHIL.

[IpumeHeHUE KUOKUX KPUCTAJJIOB B MPOMBILIJIIECHHOCTH.

[IpumeHeHUE AOEPHBIX PEAKTOPOB.

IIpupona dpeppomarHeTusma.

[Tpo0GiemMbl 3KONIOTHHU, CBSI3aHHBIE C UCTIOIB30BAHUEM TETLJIOBBIX MAIIIHH.
IIpoussoacTBO, Nepeaaya U UCIONb30BAHUE 3IEKTPOIHEPTHUH.
[Tpoucxoxknenne CoOTHEUHON CUCTEMBI.

[Tre3osnexkrpruueckuii 3G PekT ero npuMeHeHHe.

PasBuTHe cpencTs CBSA3U U Paguo.

PeakTuBHBIE ABUTATENN U OCHOBBI PabOTHI TEMJIOBON MaIIMHBI
PenukToBOE M3NMyUEeHHE.

Pentrenosckue nyuu. Uctopus otkpeitus. [Ipumenenue.

Poxnenune u 3BOMOLUSA 3BE3 .

Ponp K.3. LlnonkoBCKOro B pa3BUTUH KOCMOHABTHKHU.

CBer — 3JeKTpOMArHuTHasl BOJIHA.

Cepreii [laBnosuu KoposieB — KOHCTPYKTOp U OpraHU3aTop MPOU3BOJCTBA PAKETHO-

KOCMHUYECKOH TEXHUKU.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

Cunel TpeHuUs.

CoBpemeHHast CIIyTHUKOBASI CBSI3b.

CopemeHnHas pusndeckasi KapTHHA MHDA.

CoBpeMeHHBbIE CPENICTBA CBS3U.

ConHile — UCTOYHUK KU3HU Ha 3eMJie.

TpanchopmaTopsi.

Y nbTpasByk (Mojy4deHue, CBOHCTBA, TPUMEHEHHE).
YnpasisieMblil TEPMOSIAECPHBIN CUHTES.

Y ckopuTenu 3apsKeHHbIX YaCTHULL.

®u3nka U My3bIKa.

dusndeckue CBONCTBAa aTMOC(EPHI.

DOTO3IEMEHTHI.

Dorospdext. [lpumenenne sinenus GpoTodddexra.

Xanc Kpuctuan pcreq — OCHOBOIMOJIOKHUK 3JIEKTPOMArHeTU3Ma.
YepHble ObIPHL.

[Tkana 3JeKTPOMArHUTHBIX BOJIH.

Dxojoruueckue npodIeMbl U BOSMOXKHBIE TYTH UX PEIICHUS.
DJIeKTPOHHAS TPOBOAUMOCTb MeTaNIOB. CBEPXIIPOBOIUMOCTD.
Owmunuii Xpuctuanosud JIleH — pycckuil Gu3mK.
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