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[Iporpamma oO1mieo0pa3zoBaTebHON y4eOHOW AUCHUIUIUHB  «DU3nKay
npeaHa3HayeHa Mg U3yd4eHHsl (U3MKHU B MPOPECCUOHATBHBIX 00pa30BaTEIbHbIX
opranmzauusax CIIO, peanusyroomux 00pa30BaTENbHYI0 MNPOTPAMMY CPEIHErO
oOmero o0pa3oBaHMsl B TMpeAeNax OCBOCHHS OCHOBHOM MpPOQECCHOHATBHON
obpazoBatensHOil nporpammbl CITO (OIIOIT CITIO) Ha 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHHsA TPU MOATOTOBKE KBATH(DHIIMPOBAHHBIX pPa0OUYUX, CIyXKAIUX H
CHEIUANTKNCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOiero
o0pa3oBaHHs, TMPEABABISEMBIX K CTPYKType, COJCPKAaHUIO U pe3yibTaTraM
OCBOEHUS yU4eOHOU MTUCIUIUINHBI «Du3nKay, B COOTBETCTBHH C PekoMeHmanusMu
OPAY OUPO.

Conmepxxanne mporpammbl  «Du3HMKa» HANpaBICHO Ha JAOCTH)KCHHE
CIEIYIOIMX LeJIe:

- OCBOCHHE 3HaHWI O (pyHITaMEHTATBHBIX PU3NICCKUX 3aKOHAX U MPHUHIIHUIIAX, JIe-
KaIlluX B OCHOBE COBPEMEHHOW (PU3NYECKOW KapTUHBI MHpa; HanOojee BaKHBIX
OTKPBITHUAX B 00JIACTH (PU3UKH, OKA3aBIIUX OINPEACISIONIee BIUSHIE Ha PA3BUTHE
TEXHHKHW U TEXHOJIOTHUHU; METO/IaX HAyYHOT'O ITO3HAHUS PUPO/IBI;

- OBJIQJICHHE YMEHHUSAMH MPOBOAUTH HAOIOJIEHUS, IJIAHUPOBATH U BBITIOJIHATH
AKCIIEPUMEHTHI, BBIIBUTAaTh TUIOTE3bl M CTPOUTH MOJEIH, MPUMEHSThH
MOJIyYeHHbIE 3HAaHUS 1O (U3UKE JUIsl OOBSICHEHUS PAa3HOOOPa3HBIX (U3MUECKHUX
SBJICHUI M CBOWCTB BEIECTB; MPAKTUYECKH UCIOJb30BaTh (PU3NUYECKUE 3HAHUS;
OILICHMBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON UH(OPMAIINH;

- pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, HMHTEJUIEKTYalbHBIX M TBOPYECKUX
CrocoOHOCTEH B mpoliecce NPUOOpPETeHHs 3HAHMK W YMEHHMH 10 (u3uke ¢
UCIIOJIb30BAaHUEM  PA3JIUYHBIX HCTOYHUKOB WHGOpPMAIMM ¥ COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHA;

- BOCHHTaHHE YOEXJACHHOCTH B BO3MOKHOCTH IO3HAHUS 3aKOHOB TPHUPOIbI,
WCIIOJIb30BaHUSl JTOCTIDKCHWN (u3uku Ha OJaro pa3BUTHS  UYEIOBEUECKOU
IUBWIN3AIMHN;, HEOOXOJUMOCTH COTPYJHHYECTBA B IMPOLIECCE COBMECTHOIO
BBITIOJTHEHUS 3a/1ad, YBaXKUTEJIHHOTO OTHOIICHUS K MHEHHUIO ONIOHEHTA MPHU
OOCYXXIAEHUH MPOOJIEM €CTECTBEHHO-HAyYHOTO COJEp)KaHUs; TOTOBHOCTH K
MOPAITbHO-3TUYECKON OIEHKE HCIIOIb30BaHMS HAyYHBIX TOCTH)KCHHM, YyBCTBa
OTBETCTBEHHOCTH 32 3allIUTYy OKPYXKAIOIIEH Cpebl;

- ACTIOJTh30BAaHUE TPUOOPETCHHBIX 3HAHUN W YMEHUH JJI PEIICHUS TIPAKTHICCKUX
3aJ1a4 MTOBCEIHEBHOM >XKHM3HU, 00ECIICUCHUS OE30IMaCHOCTH COOCTBEHHOM >KHM3HHU,
pPaAIMOHAILHOTO MPUPOJOTIONB30BAHUSI W OXPAaHBl OKPYKAMOIICH Cpelapl H
BO3MOXXHOCTh TPHMCHCHHS 3HAHWM TIPU PEHICHWW 3a/ad, BO3HUKAIONIUX B
nocieayoueil mpoecCHoHaNbHON AESITETbHOCTH.



B mporpammy BKJIIOYEHO CO/EpkKaHUE, HAIPABIEHHOE HA (pOpMUpPOBaHUE Y
CTYJICHTOB KOMIIETCHIIUN, HEOOXOAUMBIX sl KadecTBeHHOro ocBoenusi OIIOII
CIIO na 6a3e OCHOBHOTO OOIIEro 00pa30BaHUsl C MOTYYEHUEM CPEIHETO OOIIEro
oOpa3oBaHus; MNPOTPaMMbl  IOJTOTOBKH  KBaJU(DUIIMPOBAHHBIX  paboOyMX,
CIIY’KalllMX, IPOTrpaMMbl TOATOTOBKH crieninaiauctoB cpeanero 3seHa [ITTKPC.

[Iporpamma yueOHOM nucuUMIUHBI «DU3MKa» SBIASETCS OCHOBOM ISt
pa3paboTku  paboumx  MHporpamMMm, B  KOTOPHIX  MpodecCHOHATBHBIC
oOpa3oBaTeibHble OpPraHU3allMM, pPEATU3YIOIHe 00pa30BaTEIbHYIO MPOTrpaMMy
cpea”ero obmiero o6pazoBanus B mnpenenax ocBoeHus OIIOIT CIIO na 0Oaze
OCHOBHOT'O 00111ero 00pa3oBaHMsl, YTOUHSIOT COJAEp)KaHWe Y4eOHOro maTepuara,
MOCJIEIOBATENILHOCTh €r0 M3YUYEHHUS, paclpejiesieHne y4eOHBIX 4acoB, TEMAaTHKY
pedepatoB, MHAWBUAYAIBHBIX MPOEKTOB, BUABI CAMOCTOSTEIbHBIX paOOT, Y4H-
ThIBasi CHenuUKy TMporpaMM TOJATOTOBKH KBAIU(PUIIUPOBAHHBIX pPabOUUX,
CIy)KalllUX W CIELHHUATUCTOB CPEIHEro 3BEHa, OCBauBaeMoil Npodeccuu WU
CHEIUATBHOCTH.

[Iporpamma MOXKET UCIOJNB30BATHCS APYTUMU  MPOGECCHOHATBHBIMU
o0pa3oBaTeIbHBIMM  OpraHU3alUsIMU,  PEATU3YIOIMMUA  00pa30BaTEIbHYIO
mporpamMmy cpeaHero obdmero oopazoanus B npenenax ocoenus OITOIT CITO
Ha 0a3ze ocHoBHOrO obmiero oopazosanus [TITKPC

OBIIASI XAPAKTEPUCTHUKA VYUYEBHOW JUCIUILIWHBI
«O®U3UKA»

B ocHoBe y4eOHOM mucCHUIIMHBI «®DU3MKa» JIEKUT YCTaHOBKA Ha
dbopmupoBanue y oOy4aeMBIX CHCTEMbI 0a30BBIX TMOHATUH (UMK U
IPEJACTaBICHUN O COBPEMEHHOM (DM3MUECKON KapTHHE MUpPa, a TakKe BHIpaObOTKa
YMEHUN TpUMEHATh (uU3uMveckue 3HaHUS Kak B  MpodeccHoHaIbHOM
NEeATENbHOCTH, TaK U JIJIs1 PELUICHUS )KU3HEHHBIX 3a]1a4.

MHorue TmOJIOKEHHS, pa3BHUBaeMble (PU3MKOHN, pacCMaTpPUBAIOTCS KaK OCHOBA
CO3JJaHMsI M  HCIOJIB30BaHHS HWHMOOPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
texnonoruii (MKT) — omgHoro w3 Hambosee 3HAYUMBIX TEXHOJIOTHYCCKHX
JTOCTHKEHUN COBPEMEHHOW TUBUIIN3AIMH.

@®u3nka AaeT KIOY K MOHUMAHHIO MHOTOYUCIICHHBIX SIBIEHUW W MPOLIECCOB
OKpYXaromero Mupa (B €CTeCTBEHHO-HAYYHBIX OOJACTSIX, COIMOJIOTHUH,
SKOHOMUKE, SI3bIKE, JUTEpaType U np.). B dusnke hopMupyroTcs MHOTHE BHUbI
NEeATEeNIbHOCTH, KOTOPbIE UMEIOT MeTa-IpeAMETHBIN Xapaktep. K HUM B mepByto
ouepe/lb OTHOCSATCS: MOJCIUPOBaHHE OOBEKTOB U TPOLIECCOB, MPUMEHEHUE
OCHOBHBIX  METOAOB  MO3HAHWS, CHCTEMHO-MH(OPMALIMOHHBIA  aHaJu3,
dbopmynrupoBaHHUE TUIOTE3, aHAIM3 U CUHTE3, CpPaBHEHHE, 0000IIeHre, cucTeMa-



TU3alMsl, BBISIBIEHUE NPUYUHHO-CIEICTBEHHBIX CBfA3€H, IIOMCK aHaJOIOB,
ylnpaBieHue O0bEKTaMHM M IpoueccaMu. VMMEHHO 3Ta AMCLMIIIMHA I103BOJISIET
MO3HAKOMUTh CTYJEHTOB C HAay4YHbIMH METOJlaMH TIO3HAHUS, HAY4YUTh HX
OTJINYATh TUIIOTE3Y OT TEOPHUH, TEOPUIO OT FIKCIIEPUMEHTA.

Pusnka UMEET OYCHb OombII0€ U BCEBO3PaCTAIOIIIEE YHUCII0
MEKIMCUMIUIMHAPHBIX CBA3€H, MPUYEM HA YpPOBHE KaK MOHATUHHOIO armapara,
Tak ¥ UHCTpyMeHTapus. Cka3aHHOE TO3BOJISIET paccMaTpuBaTh (U3MKY Kak
METaJUCLMIUINHY, KOTOpas NPEAOCTABISET MEXKIAUCUUIUIMHAPHBINA A3BIK IS
ONMCaHUs HAYYHON KapTUHBI MUPA.

®uzrka SBISETCA CUCTEMOOOPA3yIOIIUM (PAKTOpPOM JJIsi €CTECTBEHHO-HAYYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE
collepKaHUsl XUMHHM, OHOJOruMu, reorpaduu, acTPOHOMHUU U CHEIHUATBHBIX
JTUCIUIUIMH (TEXHUYECKass MEXaHWKa, D3JIEKTPOTEXHHKA, JJIEKTPOHHUKA U JIp.).
VYuebHas aucuuminHa «DPU3uKa» CO3/1aeT YHHUBEpPCAIbHYIO 0a3zy A M3Yy4eHHUs
oOmenpodeccoHaIbHbBIX U CIEUUATbHBIX TUCHUIUINH, 3aKiaabiBag QyHAaMEHT
IS TTOCJIEAYIOLIETO O0YUYEHUs CTYAECHTOB.

OO6nanas JOrUYECKO CTPOMHOCTBHIO U ONMUPASACHh HA IKCIIEPUMEHTANbHBIE (DaKTHI,
yueOHasi nucuuiuinHa «@u3ukay (GOpMUPYET y CTYAEHTOB MOIJIUHHO HAYy4YHOE
MUpPOBO33peHne. Pu3nka SBISIETCS OCHOBOM yYeHHS O MaTEepUAIbHOM MHUpPE U
pernraet npoodJIeMbl 3TOro0 MUpa.

N3ydenne ¢usukn B TpodecCHOHATBHBIX 00pa30BaTENIbHBIX OpPraHU3aIUsX,
peaTu3yomuX 00pa30oBaTeIbHYIO MPOrpaMMy CPEIHEro OOIero oopa3oBaHHs B
npeaenax ocpoerus OIIOIT CIIO nHa 6a3e ocHOBHOro 00IIEro oOpa3oBaHMS,
UMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT Mpoduis mpodeccHoHaIbLHOTO
oOpa3oBaHusA. DTO BBIPAKAETCA B COJCPKAHUM OOY4YEHUsS, KOJUYECTBE YACOB,
BBIJICIIIEMBIX HAa M3y4YEHUE OTIEIBHBIX TEM MPOrPaMMBbl, TTIyOMHE UX OCBOCHUS
CTyJIE€HTaMH, O00BbEeME U  XapakTepe MPaKTUYECKUX  3aHATHH, BHIAX
BHEAYJAUTOPHOW CAMOCTOSITENILHON PabOTHI CTYJECHTOB.

ITpu ocBoenuu npodeccuit CI10 u cnenmnansHoctet CI1IO ectecTBEHHO-HAYYHOTO
npoduias mpodeccroHaIbHOTO 00pa3oBaHMs (U3MKAa H3ydaeTcs Ha 0a30BOM
ypoHe ®I'OC cpeanero obmiero obpazoBanus, mpu ocBoeHuu npodeccuii CI1O
u crneruanpHocTeir  CIIO  Texmmdeckoro mpoduns mpodecCHoHaTLHOTO
oOpa3oBanus (pu3mka m3ydaercs OoJiee yriayOJeHHO, Kak MpoQuibHas ydeOHas
JTUCIUIUIMHA, YYHUTHIBAIOMIAasl CHENUUKY OCBaMBaeMbIXx mpodeccuit wim
CIIELIMATIbHOCTEM.



IIpu ocBoenun mnpodeccuit CIIO u cneumansHoctert CIIO conumanbHO-
HKOHOMHMYECKOr0 U TyMaHUTapHOIro nMpoduieil npodeccnoHanbHOro 00pa3oBaHus
¢u3nka wu3y4yaercss B COCTaBE HWHTEIPUPOBAHHOM Yy4YeOHOM JHUCLUILIUHBI
«EcrecTBo3Hanue» 00s3aTenbHON NpeaMeTHON o0nacTh «EcTecTBEeHHbIE HAYKK»
®I'OC cpennero odiero oopa3zoBaHusl.

B conepxaHum y4eOHOW JUCHUIUIMHBI TO (HU3WKE TpPU TMOATOTOBKE
oOydJaromuxcsa 1Mo mpodeccusiM U CHEHUATBHOCTAM TEXHHUYECKOTO MpOoQus
npo¢eCCHOHATBHOTO 00pa30BaHus MPO(UIBHON COCTABISIIONICH SIBISAETCS pa3zel
«DNeKTpoIMHAMUKA», TaK Kak OOJBIIMHCTBO mMpodeccuii M CrenuarbHOCTEH,
OTHOCSIITUXCS K TOMY TIPO(MHITIO, CBSI3aHBI C 3JIEKTPOTEXHUKOW U AJICKTPOHUKOM.

Conepxanue ydyeOHOW AUCHUIUIMHBI, pealu3yeMoe IMpU TOATOTOBKE
oOyJaromuxcs 10 TpodeccusiM | CICHMUATBHOCTSIM €CTECTBEHHO-HAYYHOTO
npoduins mpodeccroHaIbHOTO 00pa3oBaHMs, HE HMMEET SBHO BBIPAXKEHHOMN
npoPuIBLHON  COCTaBISMONICH, Tak Kak TMpodeccud U CIEIUaTbHOCTH,
OTHOCSIIHECS K 3TOMY Mpoduiato OOydeHHUs, HE HMEIT MNPEeUMYIIECTBEHHON
CBS3M C TEM WIM HWHBIM paznenoM ¢u3uku. OJIHAKO B 3aBUCUMOCTH OT
nosrygaemoit nmpodeccun CIIO nnu cnenmanbaoctu CIIO B pamMkax ecTeCTBEHHO-
HAy4YHOTO Tpoduiis MPoPEeCCHOHATBHOTO 00pa30BaHMs MOBBIIEHHOE BHUMaHUE
MOXKET OBITb yACJNIEHO U3y4YeHHio pazgena «MomnekymspHas — ¢u3HKa.
TepMoauHamuka», OTIAENBHBIX TeM pasienia «IEeKTPOAMHAMHUKa» U OCOOEHHO
TEM DKOJIOTHYECKOTO COJEPKaHUs, MPUCYTCTBYIOMINX MTOYTH B KAXKIOM pas3fiele.

Teopernueckue cBeAcHHS 1O (U3UKE JOMONHAIOTCS JEMOHCTpPAIUSIMU U
71a00paTOPHBIMU PabOTaMH.

Nzyuenne o01reo6pa3zoBaTebHON y4eOHOM UCIIUILIAHEI «DuzuKa»
3aBepIAeTCsl MOJIBEICHUEM UTOTOB B (hopMme auddepeHITMPOBAHHOTO 3a4eTa WU
9K3aMECHA B paMKax IPOMEXKYTOUYHOM aTTeCTallid CTYJASHTOB B IPOIECcCce
ocsoenust OIIOIT CIIO ¢ monydennem cpeaHero oomero oopazosanus [ITIKPC

MECTO YUYEBHOM JUCHMIIJIMHBI B YYEBHOM ILJIAHE

VYyebnass muctmmimHa «®Duszmkay sSBASETCS YYEOHBIM TPEIMETOM TIO
BEIOOPY M3 00s3aTenbHOM mpeaMmeTHor oOmactu «EctectBennbie Haykm»y OI'OC
cpeaHero oo1iero oopa3oBaHusl.

B mpodeccuonanbHbIx 00pa30BaTENbHBIX OpPraHU3aAlUAX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 MPOrpaMMy CpPEIHEro oOIero o0pa3oBaHUs B Mpeaenax
ocoenusi OIIOIT CIIO na 6a3e ocHOBHOro oOIiiero oOpa3oBaHusA, ydeOHas
mucuuiuiia «®Puszukay u3ydaercs B 00I1e00pa30BaTEeIbHOM IUKIIE Y4eOHOTO



miana OIIOIT CITIO na 6a3e ocHOBHOro oOuwiero o0pa3oBaHUsl C MOJIYYEHHUEM
cpeanero oouiero oopazosanus [ITIKPC

B yueOnbix mnanax IIIIKPC mecto yueOHoW aucuumiusabl «®dusuka» — B
cocraBe  0o0mieoOpa3oBaTeNbHBIX  Y4€OHBIX  JUCHUIUIMH 1O  BBIOODY,
dbopMupyemMbix U3 00s3aTeNbHBIX MpeaMeTHbix obnacter PI'OC cpennero
oOmero oOpazoBanusi, ans npodeccuit CIIO coorBeTcTByOImIEro npoduis
npo¢eCCUOHAILHOTO 00pa30BaHUsI.

PE3YJIbTATBI OCBOEHUA YUEFHOM JUCIUATLIMHBI

OcBoenne coaepxkanHus ydyeOHOM aucHMIUIMHBL «Dusnka» obecreunBaeT
JTOCTH)KEHUE CTYICHTaMU CJEAYIONIUX Pe3yJdbTATOB:

® JAUYHOCMHbLX.?

- 4YYBCTBO T'OPAOCTH M YBaXKECHMS K HUCTOPUHM M AOCTHIKEHUSIM OTE€UECTBEHHOM
¢usznueckor Hayku; (U3MYECKH TPaAaMOTHOE TMOBEICHHE B TNMPOPECCHOHAIBHON
JEeSTENBHOCTU U OBITY MpU 0OpalieHuu ¢ TprudOpaMu U YCTPOHCTBAMU;

- TOTOBHOCTbH K MPOAOKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(PUKALIMKA B U3-
OpaHHOM TTpo(deccCHOHaTBHOM AESITENIbHOCTH U 0OBEKTUBHOE OCO3HAHHE PO (u-
3MYECKHX KOMIIETEHIIUIA B 3TOM;

- YMEHHE WCIIOJIb30BaTh JIOCTIKEHHUS COBPEMEHHON (hM3MUECKON HAyKu |
(U3NIECKUX TEXHOJOTUH JUIS TIOBBIMICHHUS COOCTBEHHOT'O HHTEIICKTYaJIBHOTO
Pa3BUTHSA B BEIOpaHHOU NMPOGECCHOHAIBHON eI TEIBHOCTH;

-YyMEHHE CaMOCTOSITEIILHO JIOOBIBAaTH HOBBIC I ceOs (PU3MYECKHE 3HaAHUA,
UCIIOJIB3YS JIJISl 3TOT'O JJOCTYITHBIC HICTOYHUKH HHPOPMAIINK;

- yMEHHUE BBICTpaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUS B KOMAaHE IO
pEIICHHUIO O0ITUX 3aa4;

- YyMEHHE VIPaBIATh CBOECH MO3HABATEIBLHOW JESITEIbHOCTHIO, IMPOBOJUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOTO MHTEJIJIEKTYyaIbHOT'O Pa3BUTHSA,

MemanpeomMemHublx:

- UCIIOJIb30BAHUE PA3JIUYHBIX BHUJAOB IO3HABATEIBHON MAESTEIBHOCTH MJIS
peumieHus (QU3MYECKUX 3aJa4, MPUMEHEHHE OCHOBHBIX METOJIOB IIO3HAHUS
(HaOsIIOACHUS, 0NTMCAHMS], U3MEPEHUS, IKCIIEPUMEHTA) NIl U3YUYEHHUS Pa3IMUHbIX
CTOPOH OKPYKaUIEH JEeUCTBUTEIBLHOCTH;



- HCTOJIH30BAHUE OCHOBHBIX WHTEIUICKTYaJIbHBIX OMEpaIiii: MOCTAHOBKU 33/1a4H,
(GopMynHpOBaHUS TMIIOTE3, aHAJIM3a U CHUHTE3a, CPaBHEHMs, 0000IIEHHs, CUCTe-
MaTH3aIliH, BBISIBICHUS NPUYMHHO-CIEACTBEHHBIX CBS3€H, IOMCKAa AaHaJOrOB,
(GopMynupoBaHUs BBIBOJOB I H3YYCHHS Pa3IUYHBIX CTOPOH (PH3MUECKHX
OOBEKTOB, SIBICHUI W TPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAMMOCTH
CTaJIKUBATHCS B MPOPECCUOHANIBHOM cepe;

- YMEHHE TeHEPUPOBATh UJEHU U OMNPEACNSITh CPEACTBA, HEOOXOIUMBIC NI HX
peanu3anny;

- YMEHUE UCTIOJIb30BaTh PA3IMUYHbIC UICTOUHUKH JIJIS MOTyUYeHHS (PU3NUECKON UH-
dbopmaruu, OleHUBATh €€ JOCTOBEPHOCTD;

- YMCHHUC aHAJIM3HUPOBATH U IPCACTABIIATH I/IH(I)OpMaI_II/IIO B PA3JIMYHBIX BUOAX;

- yMeHHe NyOJUYHO MPEJCTaBISATh PE3yJbTaThl COOCTBEHHOI'O HCCIEIOBAHUS,
BECTH JHUCKYCCHM, JOCTYMHO W TapMOHUYHO coueTas cojiepkaHue U (OpMbI
npecTapisieMoi nHpopMaIum;

* npeOMemHblxX:

- c(hopMupOBaHHOCTH MPEACTABICHUN O POJIU U MecTe (DU3UKU B COBPEMEHHOMN
HAy4YHOM KapTHHE MHpa; NOHHUMaHUe (PU3NYECKON CYITHOCTH HaOII0JaeMbIX BO
Bcenennoit  sBienuii, ponu ¢Qusukun B (POPMHpPOBAHHUU Kpyrozopa H
(GYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa ISl PEIIeHUs TPAKTUYECKUX 3a71aY;

- BJIaJICHUE OCHOBOIIOJIAral0IIUMHU buznuecKuMu MIOHATHUSIMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMH M TEOPUSIMH; YBEPEHHOE HCIOJIb30BAHUE
(bu3nUecKor TEPMUHOJIOTUN U CUMBOJIHUKY;

- BJIQJICHUE OCHOBHBIMH METOJAMH HAy4YHOT'O IO3HAHHUS, HUCIOJIb3yeMBbIMHU B
bu3uke: HAOIIOACHUEM, OITMCAHUEM, U3MEPEHUEM, DKCIICPHUMEHTOM;

- yMeHHus o0palaThIBaTh Pe3yJbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCHMOCTD
MeXay (pu3ndecKuMu BeTUYUHAMHU, OOBACHSITH MOJYyYEHHBIE PE3yJIbTaThl U Jie-
J1aTh BBIBOJBI;

- c(hOopMHUPOBAHHOCTh YMEHHUS pemiaTh (HU3NIECKUE 33U,

- cOpMHUPOBAHHOCTH YMEHHS IPUMEHSTh MOTYYECHHBIC 3HAHUS N1 OOBbSICHEHUS
YCJIOBUM MpoTeKaHUsi (U3UYECKUX SIBJICHUU B MOpUpoie, MpodhecCHOHAIbHOU
chepe U 175 TPUHATUS MPAKTUYECKUX PEHICHUN B TOBCETHEBHOM KU3HU;



- cpopMHPOBAHHOCTH COOCTBEHHOM MO3UIMU MO OTHOILICHUIO K (PU3HUECKOMN

uH(pOpMaIUK, NOTYy4aeMO U3 Pa3HbIX HCTOYHHUKOB.

PesynbraThl 0OcBOCHUS Y4€OHON AUCIUTUINHBI

OO01me KOMIIETEHIINNA

JIMuHOCTHBIE:

TFOTOBHOCTD K IPOJIOJDKEHUIO 00pa30BaHUsl U
MOBBIIIEHUS KBaIU(UKAIIMKM B U30paHHON
npodeccHoHATBHO N JIESTCIIEHOCTH u
00BEKTHBHOE OCO3HAHHE POJU (PU3NIECKUX
KOMIICTCHITUM B 3TOM;

yMEHUe HCI0JIb30BATh JOCTUKEHUS
COBPEMEHHOM Qu3nueckoi Hayku U usnue-
CKUX  TEXHOJOTMH 17  TOBBIIICHUS
CcOOCTBEHHOTO MHTEJJIEKTYaJIbHOTO
pa3BUTHS B BBIOpAaHHOU MpodeccuoHanbHON

JEATEIIbHOCTH,

OK 1. IloHuMaTh CyIIHOCTh U COLMAJIbHYIO
3HaYMMOCTh CBOEH Oynymeil npodeccun,
IIPOSIBJIATH K HEW YCTOWUYMBBINA MHTEPEC.

MertanpeaMeTHbIe:

- WCIIOJIb30BAHNE PA3JIMYHBIX BHJIOB
MO3HABATEIBHOM JeSITeTbHOCTH Ut
pemeHust (U3MUECKUX 3aaad, MPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHUS
(HaOIrO ICHUSI, OTIMCAHMS, HU3MEpPEHHS,
OKCTIIEPUMEHTA) JUISI HM3YYCHUS Pa3IHIHBIX
CTOPOH OKPYKAIOIIEH IEHCTBUTEIBHOCTH;

Hcrnonb3oBanue OCHOBHBIX
MHTEIJUICKTYaJIbHBIX OIEpPAIUii: MOCTAHOBKU
3a1aud, GOPMYIHPOBAHHS THIIOTE3, aHAIN3A
U CHHTE3a, CPaBHEHUs, 00OOIICHHUs, CHCTe-
MaTu3aluy, BBISIBJICHHUS HPHUYHHHO-
CIICICTBEHHBIX CBSI3CH, IOKMCKA aHAaJOroB,
(bOpMyIUpPOBaHUsS BBHIBOJOB MJIsl M3YYCHUSI
Pa3IMYHBIX CTOPOH (DM3MYECKUX OOBEKTOB,
SBJICHMA W  IPOLECCOB, C KOTOPHIMH
BO3HUKACT HEOOXOIUMOCTh CTAIKUBATHCS B
npoeccuoHanbHOM cdepe;

OK 2. Opra#au3oBbsiBaTh COOCTBEHHYIO
NesITeNIbHOCTh, BEIOMPATh TUIIOBBIE METOJIBI U
crocoObl  BBITIOJIHEHUSI TPOhECCHOHATBHBIX
3amay, OIEHWBaTh HX A(OPEKTUBHOCTD U
Ka4yecTBO.

OK 3. Ananu3upoBath pab0OUyI0 CUTYaIIHIO,
OCYILIECTBJISATh TEKYIIUNA U UTOTOBBIN
KOHTPOJIb, OLICHKY U KOPPEKILIUIO
COOCTBEHHOI1 NI TEILHOCTH, HECTU
OTBETCTBEHHOCTb 32 PE3YJIbTaThl CBOEH
paboThI

UCIOJb30BaTh PA3UYHbIE HUCTOYHUKU IS
noyiydeHuss  ¢usndeckod  uHpopmarmu,
OILICHUBATh €€ JOCTOBEPHOCTS;

YMCHHC AaHAJIM3UPOBATL W MPCACTABIIATH
I/IH(bOpMaI_[I/IIO B pa3JIMYHBIX BUAX;

YMCHHC HY6J'II/111HO MMpEACTaBJIATH

OK 4. OcyiiecTBiATh NOUCK U
UCIOJIb30BaHNEe MH(POPMAIIH, HE0OX0TUMOM
11 3 (HEKTUBHOTO BBIOTHEHUS
npodeccroHanbHBIX 3a7a4,
poecCHOHATEHOTO ¥ TMYHOCTHOTO
pa3BUTHUSL

OK 5. HMcnonb3oBaTh MHGOPMAITHOHHO-
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pe3ysbTaThl COOCTBEHHOTO HCCIIEAOBAHUS,
BECTH JTUCKYCCHH, JOCTYITHO M TAPMOHUYHO
coyeras cojepkaHue U (OpPMBI NPEICTaB-
asieMoit nHpopManuu;

KOMMYHUKAIIXMOHHBIC TCXHOJIOTUH B
npodeccHnoHaBEHOM IS TEIBHOCTH

IIpeamerHbIe:

BJIaJICHUE ocnoBomnoyaratonmmvu | OK 2. OpraHu3oBbIBaTh  COOCTBEHHYIO
¢bu3nIecKkuMu MOHATHUSMH, | IEATEILHOCTh, BEIOMPATh THIIOBBIE METOJIBI U
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSMH; | COCOOBI BBHITIOTHEHUS TPO(HECCHOHAIBHBIX
YBEpEeHHOE UCIIONb30BaHUe (u3Myeckor | 3amad, OIEHMBAaTh WX APPEKTHBHOCTh U
TEPMUHOJIOTHH U CHMBOJIUKH; Ka4eCTBO.

BJIAICHUC OCHOBHBIMU METOJaMH HAYYHOTO

MO3HAHUS, UCIHOJb3YEMbIMU B  (U3UKE:
HaOJIIOJIEHUEM, OIMCaHUEM, HW3MEpPEHHUEM,
AKCIEPUMEHTOM;

YMEHUs o0OpabaThIBaTh pe3yNIbTaTHI
U3MepeHul, O0OHapyXHBaTh 3aBUCHUMOCTh
MEeXIyY ¢buznueckuMu BEJIMYMHAMU,

O0BACHATH IMMOJIYYCHHBIC PE3YIIbTAaThl U J1C-
JIaTh BBIBOJbI,

OK 3. AnanuzupoBath pabouyro CUTYyaIHIo,
OCYIIECTBJIATh TEKYIIUH U UTOTOBBIN
KOHTPOJIb, OLICHKY U KOPPEKLIHIO
COOCTBEHHOM JIeITEILHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YJIbTaThl CBOEH
paboTsl

c(hopMUPOBAaHHOCTH YMEHUS pemats | OK 3. Ananmu3upoBaTh padOUyI0 CHTYaIIHIO,
¢buznueckue 3a1auu; OCYIIECTBIISATh  TEKYUIMH W  WUTOTOBBIN
KOHTPOJIb, OIICHKY u KOPPEKIIHIO
CpOPMHPOBAHHOCTD ~ YMEHHMS ~ MPUMCHATB | ¢oGeTBEHHOM JIEATENBHOCTH, HECTH
TOJydeHHbIE  3HAHMA  JUIA  OOBACHEHHS | grpercrBeHHOCTh 3a  e3ylbTaThl  CBOE
yCIOBUM MpOTEKaHUs (U3NYECKUX SIBICHHIM PaBGOTEI
B Ipupoje, mpodeccuoHanbHou chepe u s
NPUHATHS ~ MPAKTHYECKUX  peHIeHUd B
MTOBCETHEBHOM JKU3HH,
chopMUpoBaHHOCTh coOcTBeHHOH mo3unuu | OK 4. Ocy1ecTBIsATh TIOUCK u
M0 OTHOUIEHHIO K (u3uueckod wuHPOpP- | MCHosb30BaHKE MH(OPMALIMK, HEOOXOIUMOM
Maluu, MOJTy4yaeMOoi u3 pasHbIX | A7 3¢ (heKTUBHOTO BBITIOJTHEHUS
HMCTOYHUKOB. npodeccrnoHanIbHBIX 3amad,
npodeccnoHanbsHOTO u JTUYHOCTHOTO
pa3BUTHSL.
OK 5. Hcnons3oBate HH(pOPMAMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B

npodeccuoHaNbHOM NesITENbHOCTH
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PeKOMeHIlyeMoe KOJIMNYIECTBO YaCoB Ha OCBOCHUE IIpOorpaMMbl TUCHUIIJITUHBI:

MaKCUMallbHON yueOHOU Harpy3ku oOyuvatomierocst _ 264  yaca, B TOM YHCIIE:
o0s13aTeNbHOM ayAUTOpHON yueOHOM Harpy3ku ooyuaromerocs 180 wyacos;

CaMOCTOSITeNIbHOM paboThl oOyuaromerocs 84 daca

CTPYKTYPA U COJIEP’KAHUE YYEFHOW JUCUATIIMHBI

O0beM yueOHOM JMCHUIIMHBI M BBl Y4e0HO0il padoThl

Bup yyeOHol padoThI Oovem uacos

MakcumasibHasi yueOHasi Harpy3ka (Bcero) 264
O6si3aTesIbHAsI Ay IMTOPHAsI yueOHasi HArpy3Ka (Bcero) 180
B TOM YHCJIE:

71a00paTOPHBIC 3aHATUS 30

KOHTPOJIbHBIC PaOOTHI 18
CamocrosiTesqibHasi padoTa 00y4awinerocs (Bcero) 84
B TOM YHUCJIE:
AHanu3  WHGOPMAIMOHHOTO MaTepuajga K  BBIOOPY  TEMBI 10
WHANBUAYAJHLHOTO POEKTA
[TonGop cripaBOYHO — METOIUYECKOM JIUTEPATYPHI 12
KoncnektupoBanue, pegupupoBaHue yueOHOTO MaTepHaa 16
Pacuérnl 14
M3rorosnenue TadINI], MAKETOB, MOJICICH 10
Co3znanue IeKTPOHHBIX MPE3eHTalN, OI0JUIETeHEH, ra3eT 12
IToaroToBka K myOJWYHON 3alIUTE 10
Umozosas ammecmayus 6 popme —sK3amena

12



TemaTnyeckuii JIaH U COAEPKAHUE YUEOHOM TUCUMIIUHBI

OU3NKA

HaunumenoBanue
pa3/iesioB M TeM

Coaep:xkaHue y4eOHOT0 MaTepuaJa, JabopaTopHblie U MPAKTHYECKHEe PAdOThI,
CaMOCTOSITe/IbHASA padoTa 00yUaloumxcs (eciu npedycmompeHsvi)

O0beM yacoB

YpoBennb
OCBOEHUS

1

2

4

BBenenune

Pe3y.]'leaTbI 0CBOCHUSA y‘leﬁHOﬁ ACATCIBbHOCTH

IJIAHUPOBaHUE COOCTBEHHOMU JIEATEILHOCTH JIJIsl TOCTHXKEHUS MOCTABIICHHBIX 11eJieii Pa3BuTtue
CIIOCOOHOCTH SICHO ¥l TOYHO M3JIaraTh CBOM MBICIIH, JJOTHUYECKH 00O0CHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCTIPUHUMATDH U aHAJTU3UPOBATH MHEHUS COOECETHUKOB, TPU3HABAsI MPABO JPYTrOro YyeJoBeKa Ha
HHOE MHEHHUE.

YMeHHe BBICKA3bIBATh TUIIOTE3EI IS 00BICHEHU HAOIIOaeMBIX SIBIICHUN.

YMeHnue npeaiaratb MOJEIH SBJICHUM.

Pa3nen 1. Mexanuxa

24

Tema 1.1.
Kunematuka

Pe3yibTarbl 0CBOCHUS Y4eOHOM AeSITEILHOCTH

IIpenmeTtHbIe:

JA0JI7KeH YMeTh- ONPEJENATh KOOPANHATHI IPOMAEHHOIO MMyTH, CKOPOCTH M YCKOPEHUS Teja Mo
YPaBHEHUSIM 3aBUCHUMOCTH KOOPJAWHAT U MPOEKIUI CKOPOCTH OT BPEMEHH.

[IpoBOIUTH CPaBHUTENIBHBIN aHATIU3 PABHOMEPHOTO U PABHOTIEPEMEHHOTO JBUKECHUH.
[IpuBOIUTE TPUMEPHI MOCTYNATEIBHOTO U BPAIIATEIbHOIO IBUKEHUN B TEXHUKE.
[IpuoOperath omnbiTa pabOThI B IPYIIE C BHIIOJHEHHUEM PA3IMYHbBIX COLIMATBHBIX POJICH.

J0JIKE€H 3HATh-TPE/ICTABICHNE MEXaHUUECKOTO JIBUKEHUSI TeJIa YPaBHEHUSIMHU 3aBUCUMOCTH
KOOPJIMHAT U MPOEKIUEH CKOPOCTH OT BpeMeHu. [IpeacTaBienne MexaHuueCKoTo IBMKEHUS Tella
rpaduKkaMu 3aBUCHMOCTH KOOPAMHAT U MPOCKIIUEH CKOPOCTH OT BPEMEHHU

MertanpeameTHbie:

HCIIOJIb30BAHNUE PA3IMYHBIX BUJIOB TIO3HABATEIILHOM JACITEIILHOCTH JUISl pelieHUsT (PU3UIECKUX
3a/1a4y, IPUMEHEHUE OCHOBHBIX METOJIOB MTO3HAHMS (HAOIIOCHUS,0TTUCAHUS, U3MEPCHUS,
AKCIIEPUMEHTA) JJIsl U3YUEHUS PA3IUYHBIX CTOPOH OKpPYKaroIlel NeiCTBUTENbHOCTH;

Cogepxanue yueOHOTO MaTepHana;

1 MexaHn4ecKoe JIBH)KEHHE U €0 BUIBL.
PaBHOMepHOG JABHOKCHHC. CKOpOCTB, IIyTh, HCPCMCIICHNUC, BPCMH.

2. PaBHOyCcKOpEHHOE TPAMOIMHENHOE IBWKEHUE. [[BHKEHHE IO OKPYKHOCTH.
OTHOCHTENBHOCTD MEXaHUYECKOTO ABMKEHUsI. (CHcTeMa oTdeTa. Y CKOpEHHE.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE, IEPUOA, PAINYC KPUBU3HBI.
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CamocrosTenbHas paboTa 00yJarOIIHXCS:
CocTaBuTh 00001IarOITYI0 TAOIHITY IO TeMe: «BUIbl MEXaHUYEeCKOTO JIBUKCHHS

Tema 1.2.
OCHOBBI
JIMHAMUKHA

PesyinbTaThl 0CBOeHUSsI YUeOHOI eI TeJIbHOCTH

IIpenmerHbIe:

J0JIZKeH YMeTh- YKa3bIBaTh I'PaHUIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.

N3narate 0OCHOBHBIE ITOJIOKEHNSI COBPEMEHHOM Hay4YHOM KApTHUHBI MUpa.

Yka3aTh HCIIOJIb30BAaHUS BUJOB JeOpMaIiil. SCHO M TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKU
000CHOBBIBATh CBOIO TOUKY 3p€HUS, BOCIIPUHUMATh U aHAIU3UPOBATh MHEHUS COOECETHUKOB,
IIpU3HAaBas IIPaBo JAPYroro 4eJI0OBEKa Ha NHOE MHEHHUE.

Wcnonb3oBars MHTEpHET U1 TOMCKA HHPOPMALU

AO0JIKeH 3HATh - CHIIbI pU 00paboTke MeTaiuia. ['paHUIbl TPUMEHUMOCTH 3aKOHOB, U3MEPEHUS
¢bu3nveckux BearuuH. [IpuMeps! BIUSHUS OTKPBITHIA B (PU3HKE HA MTPOTPECC B TEXHHUKE U
TEXHOJIOTMH IPOU3BOJICTBA.

MertanpeaMeTHble:

HCII0JIb30BAHNE OCHOBHBIX MHTEIJIEKTYaIbHBIX ONEPALUii: MOCTAHOBKH 3a/1a4H, (POpMYIHpOBaHUS
TUIOTE3, CPaBHEHMSI, 0000IIEHNS, CHCTEMAaTU3alluH, BHISIBICHUS IPUYNHHO-CIIEICTBEHHBIX CBSI3EH,
MOMCKA aHAJIOTOB, (POPMYIHPOBAHHUS BBIBOJIOB JJISl U3YUSHHS PA3IUYHBIX CTOPOH (PU3NYECKUX
00BEKTOB, SIBJICHUN U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOU chepe;

Copepxanue yueOHOro Marepuaia

1. | 3akonsl HproTOHA. 3aKOH BCEMHPHOTO TATOTCHHUS. 2
Cuna, macca, yckopenue ['paBuTaliluoHHas MOCTOSIHHAS. 3aBUCUMOCTD CHJIBI IPUTSKEHUS OT
Macc ¥ KBaJjpaTa pacCTOSHUS MEXIY HUMH.

2 | Ypok 0000IIeHHs B CHCTeMaTH3alluy 3HAaHU .
Bxoanasi KOHTpPOJILHAs padoTra

3 | Cunbl B mpupojie. Cuiibl IefCTBYOIKE TPH 00paboTKe, pe3aHuH. 2

Cuutbl ynpyroctu, TpeHusl, TsbKeCTH. JKeCTKOCTh NPYKUHBI, pacTsbKeHHE, K03(. TpeHMSL.

4 | Jlabopamopnasa padoma Nel«Hccrnedosanue osudiceHus mena noo oeticmeuem
NOCMOSIHHOU CUTbLY

CamocTtosaTrenbHas paboTa 00yJaromuxcs:
CoctaBuTh 0000mIaromue Tabauis o Temam: « Cuiiel B mpupoe» u «Busl nedopmanmii»
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Tema 1.3. 3aK0oHBI
COXpaHEHUs B
MEXaHUKE

Pe3yJILTaTI>I O0CBOCHUSHA yqeﬁﬂoﬁ AeATEeJIbHOCTH.

IIpeamerHbIe:

JA0JI5KEeH YMeTh- IPUMEHSATh 3aKOHBI COXPAHEHUS UMITYJIbCA JUISl BBIYMCIICHUS] U3MEHEHUIN
CKOPOCTEH TeJ Npu UX B3aUMOJCHCTBUAX. BbIUNCISATH paboTy CUil U U3MEHEHUS] KHHETUYECKOU
SHEPruM Teia. BeIUUCISITh MOTEHINAIbHYIO SHEPruio Tei. OnpenensTh NOTEHIHAIbHYIO SHEPTUI0
yIpyro n1eopMupoBaHHOTO Tela MO0 U3BECTHOH AedopManuy U )KECTKOCTH TeJa.

AOJIZKEH 3HATh- IPMMCHCHUC 3aKOHA COXPAaHCHUA MEXaHHYECKOM OHCPI'HHU IIPpU pacuCTax
PE3YIbTATOB BSaI/IMO}ICI/ICTBI/Iﬁ TCJI TPAaBUTAIMOHHBIMHA CUJIAaMU U CUJIaMH YIIPYTI'OCTH.

VYka3zaHue rpaHull IpUMEHUMOCTH 3aKOHOB MEXaHUKH. YKa3aHHe yueOHBIX TUCIUIUIMH, IPU
M3y4YEHUHN KOTOPBIX MCHOJIB3YIOTCS 3aKOHBI COXPAHEHHS.

MertanpeaMeTHble:

YMEHHE UCII0JIb30BaTh pa3IN4Hble HCTOUHUKHU JUIS MTOJIydeHus (pu3nueckoi nHdopmanuu,
OILICHHUBATH €€ JOCTOBEPHOCTB;

CopnepxaHue yueOHOro Marepualia

1 Oneprudeckue nousatusa u Bennuunsl. KIT/. Mmnynec Tena. Buasl sneprum.
Pabora cun peakuuu, TpeHUsl, TSHKECTH, CHITbL ypyrocTH. CpeiHsas 1 MrHOBEHHasI
MomHocTh. PaboTa nosie3Has v 3aTpayeHHasl.

2. Jlabopamopnas paooma Ne2 «BbINOJHUTH PacUEThI MO 3aKOHY COXPAHEHUS UMITYJIbCa U
PEaKTUBHOTO JABHKEHUS»

CamocTtosarenbHas paboTa 00yJaromuxcs:
[Toxbop nHbopMaMOHHOTO MaTepUaia o TeMaM: « PeakTuBHOE NBMKEHHE paKeThl», «/BIKeHHe

TEJI B I'paBUTAllTUOHHOM II0JIC. HepBa;I H BTOpast KOCMHUYCCKUEC CKOPOCTH»
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Tema 1.4. PesynbTaThl 0cBOeHUSs1 YUeOHOI eI TeIbHOCTH 8
Mexanuueckue Hpe)lMeTH[,]e:
KoJie0aHus u J0JIZKeH YMeThb - HCCIIEZI0BAaTh 3aBUCUMOCTD IEepro/ia KojeOaHHii MaTeMaTHYeCKOTO MassTHUKA OT
BOJIHEL €ro JUTMHBI, MacChl U aMILUTUTYAbI KoJiebaHuii. MccnenoBaTh 3aBUCHMOCTD TIepro/ia KoJeOaHHi
rpy3a Ha MPYKUHE OT €r0 MaCChl U )KECTKOCTH MPY>KUHBL. BBIUUCIATE Iepuo KojaebaHuit
MAaTeMaTH4YE€CKOTO MasiTHUKA 110 U3BECTHOMY 3HAUCHHIO €0 JUTMHBI. BEIYUCIISTH epruo
KoJieOaHuil Tpy3a Ha IPYKUHE 110 U3BECTHBIM 3HAYSHUSIM €T0 MacChl U )KECTKOCTH TPY>KUHBI.
Bb$a6aTI)IBaTB HaBBIKH BOCIIPUHUMATh, aHAJIM3UPOBATH, IEpepadaThIBATh U MPEABIBIATh
MH(OPMALIHIO B COOTBETCTBUU C MIOCTaBJICHHBIMU 3a7a4aMHu.
JA0JI5KeH 3HATh - IPUMEPHI aBTOKOJIEOATEIFHBIX MEXaHUUECKUX CUCTEM, KIacCU(pUKAIIIT
kosebanuit. Ob1acTu NPUMEHEHUS! YIIbTpa3ByKa U MEPCHEKTUBBI €ro UCMOIb30BaHUS B pa3IUNYHbIX
00J1acTsAX HAyKH, TEXHUKH, B MeAuIIMHE. CyTh 9KOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C BO3ICH-
CTBHMEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKA.
MertanpeaMeTHble:
yYMEHHUE aHaJU3UPOBATh U MIPEACTABISATh HHPOPMAITUIO B PA3IMYHBIX BUJIAX,
Conepxkanne yaeOHOro MaTepuaa
1 KonebaTtenpHbie MBIKEHUS. XapaKTEPUCTUKH KOJICOaHUH. 2 2
CBoOoaHbBIC U BEIHYKIEHHBIE. [ 'apMoHUYecKre. AMITTUTY/Ia, IEPHO/I, YaCTOTA,
LUKIMYecKas yacTora, ¢asa.
2. BousHb! 1 3ByK. MexaHU4ecKuii pe30HaHC. 2
BonnoBoit poriecc. Mexanndeckas BoJsiHa. [IpogonbHast v monepeyHasi, BOJIHA OTPAKECHHUSL. 2
Mexannueckuii pezoHanc. KameproH. Y4€r Ha pou3BOACTBE U B CTPOUTENbCTBE. [[rHa
BoJHBI. CKOPOCTH 3ByKa B pa3HbIX cpeaax. BricoTa, TeMOp U TPOMKOCTb.
3. Jlabopamopnasa paboma Ne3 «VccnenoBatbh coXpaHEeHHE MEXaHUUECKON SHEPTHU TIPH 2 2
JIBUKEHHH TeJa MO NSHCTBUEM CHJI TSDKECTH U YIIPYTOCTHY.
4 Pemrenue 3anau. 2
KonTtposbsnas paboraNel
CamocrostenbHas padora. 2
N3roTtoBnenune HarisaAHOM Tabnuil: «MexaHndeckue KoleOaHus», «YpoBeHb HHTEHCUBHOCTH
pPa3ITUYHBIX 3BYKOB»
Pa3nea 2 OCHOBBI MOJIEKYJIIPHOM ®U3UKH U TEPMOJUHAMUKHA 24
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Tema 2.1.
OCHOBBI
MOJIEKYJIIPHO-
KHHETHYECKOM
TEOpUHU
WUneanpabIl Ta3

Pe3yabTaThl 0CBOEHUS YUeOHOIi 1eSITeTbHOCTH: 8

IIpeamerHbIe:

J0JIZKeH YMeTb - BBITIOJHSTH AKCIIEPUMEHTBI, CITyKalllne JJIs1 000CHOBAaHUS MOJIEKYISIPHO-

kuHeTnueckoit Teopuu (MKT). Pemats 3agaun ¢ npuMEHEHHEM OCHOBHOTO YPaBHEHUS

MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH Ia30B.

OmnpenensTe mapaMeTphl BEIECTBA B Ta3000pa3HOM COCTOSIHMM Ha OCHOBAHUH YPaBHEHUS

COCTOSIHUS U/I€aJIbHOTO ra3a.

JO0JIKeH 3HATh - ONpeielieHUe MapaMeTpOB BEIIECTBA B ra3000pa3HOM COCTOSTHUU

U IPOUCXOAIHNX npolieccoB no rpadukam 3aBucumoctu p (T), V (T), p (V).

OkcnepumenTanbHoe uccnepoBanue 3asucumoctu p (T), V (T), p (V). llpencrasnenue B Bune

rpauKoB U30XOPHOTO, N300apHOTO M U30TEPMHUECKOTO MpolleccoB. Brruncnenue cpenneit

KMHETUYECKOM 3HEPruu TEIJIOBOTO JBMKEHHSI MOJIEKYII 110 U3BECTHOM TeMIlepaType BellecTBa.

Bricka3biBaHue TUnoTe3 A1 00bsCHEHUS HAOII01aeMbIX IBJICHUN. YKa3aHUE TPaHMI]

NPUMEHUMOCTH MOJIENN «UJeaTbHbIN ra3y u 3akoHoB MKT

MertanpeaMeTHble:

WCII0JIb30BaHNE PA3IMYHBIX BUIOB TTO3HABATEIIEHOM JISATSIIBHOCTH JIJIS PEIICHHS (PHU3UIeCKUX

3a/1a4, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOICHHS, 0MTMCAHUs, U3MEPEHN,

SKCIIEPUMEHTA) JJISl U3YUEHUS PA3IMYHBIX CTOPOH OKpY:Karollel JeHCTBUTENbHOCTH

CopepxaHnue yueOHOro Marepuaia

1 | Ocnoguseie nonoxxennst MKT. Temmnepartypa. 2 3
JlokazaTenbcTBa IBUKEHHS MOJIEKYIT B ra3ax, JKUJIKOCTAX, TBEPAbIX Tenax. Juddyzus.
bpoynosckoe nemxenue. Mneansubiii ra3. [llkaner KenbBuna, Lenscus, @apenreiira.
AOCOJIFOTHBIN HYJIb.

2 | YpaBuenue MenneneeBa-Knanelipona. M3omporiecchl. 2 2
Tpu mapamerpa rasa: remmneparypa, AaBieHue, 00béM. M3oTepmudeckuii, n300apHbIii,
n30XOpHbIA. 3akoHbl boinsa- Mapuotra, I'eii—Jlroccaka, Hlapis.

3 | I[locTpoenue nzomporieccoB. Pemenue 3amay 2 2

4 | Peuienue 3amauy. 2
IIpomexkyTOUHAsE KOHTPOJIbHAsL padoTa

CamocrosTenbHas paboTa 00yJaroLIXCs: 2

[Ton6op nH(pOopMaAIMOHHBIX MaTepHalioB Mo TeMaM: «TeMIepaTypHble MKalIb», « IKCIEPUMEHT ¢
Mar1e0yprcKUMHU MOJTYIIAPHSIMM»
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Tema 2.2.
3aKOHEBI
TEPMOIUHAMHUKHU

Pe3yJIBTaT[>I OCBOCHUSHA yqeﬁﬂoﬁ HCHATCJIbHOCTH

IIpeamerHbIe:

AO0JI7KEH YMETh - U3MEPSITh KOJIMYECTBA TEIUIOTHI B IIpoLeccax Temonepenayu. Paccuurars
KOJIMYECTBA TEIIOTHI, HEOOXOAUMOTO JJIsl OCYILECTBIECHUS 33JaHHOT0 IIpoLecca C
Tertonepenadeii. PaccunteiBaTh N3MEHEHHS BHYTPEHHEH SHEPTUU TN, PadOTHI U TIEpeIaHHOTO
KOJIMYECTBA TEIJIOTHI C UCIIOJIb30BAaHUEM 1EPBOTO 3aKOHA TEPMOJUHAMUKU. PaccunTtaTh padory,
COBEpIICHHOH ra3om, 1o rpaduky 3aBucumoctu p (V).

Brraucnare paboTy rasza, COBEpIISHHYIO P U3MEHEHUU COCTOSIHUS TI0 3aMKHYTOMY LIUKITY.
Boruncnsate KIIJ] npu coepiiennu razom paboThl B polieccax U3MEHEHHs COCTOSHUS 1O
3aMKHYTOMY LIUKITY.

YMeTh BECTH IHAIIOT, BBICIYIIMBATh MHEHHUE OIIIOHEHTA, Y94aCTBOBATh B AUCKYCCHH, OTKPBITO
BBIpaXKaTh U OTCTaNBATh CBOKO TOUKY 3PEHUS.

AOJIKeH 3HATh - IPUHLHUII ACWCTBUS TEIUIOBBIX MaluH. Posb Gu3uKy B co3aHUU 1
COBEPIICHCTBOBAHNUHU TEIUIOBBIX ABUrareneil. CyTbh 3KOJOTHYecKUX IpobiieM, 00yCIOBIEHHbIX
paboTOM TEIIOBBIX JBUTATENEH U MPeIIoKEHUE IMyTH UX pelieHus. [’ paHuiibl IpUMEHUMOCTH
3aKOHOB TEPMOIMHAMUKH.

MeTtanpeaMeTHbIe:
yMeHHE MyOINYHO MPEICTABIATh PE3yAbTaThl COOCTBEHHOTO HCCIIEI0BAaHUs, BECTH JUCKYCCHUH,
JOCTYITHO U TApMOHUYHO coueTasi cojepxanue u (opmMbl MpeacTaBisieMoi HHGopMauu

Copepxanue yueOHOro Marepuaia

1 | IlepBsIii 3aKOH TepMOIMHAMUKH. [IprMeHeHre ero K pa3InyHbIM MpolieccaM. AnnadaTHBIN
npouecc. TemnnoBelie IBUraTesu.

BuyTpeHnHss sHeprusi, KOJIMYECTBO TEIUIOTHI, padoTa. Temnon3onupoBaHHas CUCTEMA,
W3menenue temnepatypsl. [Ipunuunuansaas cxema, KIIJI. [lyru noBeienust.

2 | Pemenue 3amau
KonTposbHasi padoTbl Ne2.,

CamocrosTenpHas pa60Ta o6y11a}ou11/1xc;1:
HU3rOTOBJIICHUC HaFJIH,HHOP'I Ta6J'II/IHBI: « HpI/IMeHeHI/IC 1 3akoHa TCPMOJUHAMUKU K U30IIPpOLICCCaM >,
-«TenaoBble ABUTATEIN»
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Tema 2.3.
CBOJICTBO ra3oB U
JKUJIKOCTEN

Pe3yJIBTaTLI O0CBOCHUSHA y'leﬁHOﬁ HCATCJIbHOCTH

IIpeamerHbIe:

JA0JIKE€H YMEThb - U3MEPSATH BIIAXKHOCTh BO3/1yXa. PaccunThIBaTh KOJIMYECTBO TEIJIOTHI,
HE0OX0IMMOTO ISl OCYIISCTBIICHHUS MPOIIecca Mepexo/ia BEIecTBa U3 OJJHOTO arperaTioro
COCTOSIHUS B IPYTO€. DKCIEPUMEHTAIBLHO UCCIIE0BATh TEIJIOBbIE CBOMCTB BeliecTa. [IpuBoauTh
MIPUMEPHI KATUJUIAPHBIX SBICHUH B OBITY, IPUPO/IE, TEXHUKE.

AOJIZKeH 3HATh - IPUMEHEHNE (PU3NYECKUX MOHATHI U 3aKOHOB B YUeOHOM MaTepuae
po¢ecCHOHATIBHOTO XapaKTepa.

MeranpeaMeTHble:

YMEHHE UCII0JIb30BaTh pa3IN4Hble HCTOUHUKHU JUIS MTOJIydeHUs pusndeckoi nHdopmanum,
OILICHMBATh €€ JOCTOBEPHOCTB;

yYMEHHE aHaJU3UPOBATh U MPEACTABIATh HH()OPMALIUIO B PA3TUYHbBIX BUJAX;

Conepxanue yaeOHOTo MaTepuaia

1 | ITapooOpa3zoBanue u koHAeHcaus. Kunenune. BrnaxHocTh Bo3yxa.
3aBHCUMOCTB TEMIIEPATYPhl KUIICHUs OT naByieHus. [Icuxpomerp, rurpomerp.

2 | Pacuér xomn-Ba TEIUIOTHI MpHU TapooOpa3oBaHuu U KoHAeHcauu. CBoiicTBa ra3oB. CBoMCTBa
SKAJKOCTEN.

VY aenpHas TEII0EMKOCTb, yIeNbHas TEII0oTa napoodpa3oBanus. [I[pumenenue cxaToro
BO3JlyXa B MalIMHOCTpoeHnH. CMauynBaHue, KanWUIIPHOCTh. [lOBepXHOCTHOE HATSKEHUE.

3 | Jlabopamopnas paboma Ned «Hszmepenue enasicnocmu 8o30yxa. Paccuumamo
NOBEPXHOCIMHOE HAMANCECHUE HCUOKOCTIUY

CamocrosTenbHas paboTa 00yJaronuxcs:

[ToaroroBka KpaTKUX COOOIICHHH 110 TEMaM:
«[IpumeHeHue c:KaToro Bo3ayXa B MAalIMHOCTPOSHUIY, « BlaxkHOCTh BO3AyXa»
OTBETUTH HA BOIIPOCHI
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Tema 2.4.
Crpoenue u
CBOMCTBA TBEPBIX
TeN

Pe3yJIBTaT[>I O0CBOCHUSHA yqeﬁﬂoﬁ HCATCJIbHOCTH

IIpeamerHbIe:

JA0JI5KeH YMeTh - PAaCCUUTHIBATh KOJIMUECTBO TEIJIOTHI, HEOOXOIUMOE JISI OCYIIECTBICHUS
Mpoluecca Nepexo/ia BeIeCcTBa U3 OJHOI0 arperaTHOro COCTOSsIHUA B Apyroe. Mcnonas3oBaTh
WuTepHeT 1 moucka HHPOpMAIH 0 pa3padoTKax ¥ MPUMEHEHUSX COBPEMEHHBIX TBEPIBIX U
amMop(HBIX MaTepHaoB

HOJIKeH 3HATh - SKCIIEPUMEHTAJIbHOE HCCIIE0BaHUE TEIIOBBIX CBOWCTB BEILIECTBA.
HccnenoBanue MexaHM4EeCKUX CBOMCTB TBepbIX Tel. [Ipumenenne Gpusnueckux NOHATUN U
3aKOHOB B y4eOHOM MaTepHalie MpoPecCHOHAIBHOTO XapaKTepa.

MeTaHpeI[MeTHble:

yMEHHE IMYOJIUYHO MPEJICTaBIATh pPe3yIbTaThl COOCTBEHHOTO MCCIIEA0BAHUS, BECTH IUCKYCCHUH,
JOCTYITHO ¥ TApMOHUYHO coueTasi coJiepkaHue 1 (Gopmbl IpeacTaBisieMoil HHGOpMaIuy;

Coneprxanme yaeOHOTO MaTepuaa

1 | Kpucrammmnueckue u amopdusbie Tena. ledbopmanus. Mexanndeckue cBoiicta. [lnaBienue u 2
KpUCTaJUTH3AIIUS. 2
Turmb! KpUCTAIUIMYECKUX PEMETOK. AHH30TPOTIHS, U30TPOTIHS, TIOJTUMOPHHU3M.
Monoxpucra, mosmkpuctamt. Kommosursl. [TnactuaHOCTE, TBEPAOCTH, YIIPYrOCTh, BA3KOCTh
VY enbHas TemioTa miaBjieHus. Pacyér koimvecTBa TEIUIOTHI MPH IJIABJICHUH U
KPHUCTaJLTU3AIIH.
2 | Jlabopamopnan paboma NeS «Habarooenue pocma kpucmaniog uz pacmeopa. Paccuumamo 2 2
MOOYIIb YRPY20CMU PE3UHOB8020 00paA3yay»
3 Ypok 00001eHHs 3HAHUH. 2
KontpoJabHas padora Ne3
CamocTtosrenbHas pabota 00y4Jaronuxcs. 2
CocraButh Tabmuibl: « lepopmarmn Ten», « Kpucramimueckue pemeéTkm
48

Pa3nen 3. DiexkTpoarHaMuKa.

(na 1 Kypce — 24
na 2 kypce —20)
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Tema 3.1.
DNeKTpoCcTaTUKa

Pe3yJIBTaTLI O0CBOCHUSHA y'leﬁHOﬁ HCATCJIbHOCTH

IIpeamerHbIe:

JA0JI5KeH YMeTh - BBIYUCIISITH CHJIBI B3aUMOJICUCTBHS TOUCUHBIX JJIEKTPUUECKUX 3aPAJIOB.
BrruucasTe HanpsHKEHHOCTD SJIEKTPUUYECKOTO OIS OJTHOTO M HECKOJIBKUX TOUCUHBIX
ANEKTPUYECKUX 3aPSA0B. BRIUMCIATH MOTEHIIUAT JIEKTPUUECKOTO TOJISI OJTHOTO U HECKOJIBKUX
TOYEUHBIX JIEKTPUUYECKUX 3apsAa0B. [IpOBOIUTE CpaBHUTEIBHBIN aHAIU3 TPABUTAIIMOHHOTO U HJIEK-
TPOCTATUYECKOTO MOJIEN

AO0JIKeH 3HATh - YCTPOMCTBO KOHJIEHCATOPA, XapaKTEPUCTUKY. pa3HOCTh MOTEHIIUAJIOB, SHEPTHUIO
ANIEKTPUYECKOTO MOJIS 3apsKEHHOro KoHieHcaTopa. [lman cxeMbl aelicTBUIl SKCIEPUMEHTAIBLHOTO
OIpENIENIEHNUs IEKTPOEMKOCTH KOHAEHCATOPA U TUAIEKTPUIECKON IIPOHUIIAEMOCTH BELIECTBA.

HpOBe)IeHI/Ie CPaBHUTCJILHOTO aHaJIn3a I'paBUTALITMOHHOI'O U 3JICKTPOCTATHYCCKOTO TroJiei

MertanpeaMeTHble:

WCII0JIb30BAHME PA3IMYHBIX BUI0B IO3HABATEIBHOM IEATEIBHOCTH IS peHIeHUs] (PU3nUecKux
3a/1a4, MPUMEHEHNE OCHOBHBIX METOJIOB MIO3HAHUS: U3MEPEHHUS, IKCIIEPUMEHTA JJIsl U3Y4eHUs
Pa3IMYHBIX CTOPOH OKPYKAOIIEH EHCTBUTEIBHOCTH

Coniepxkanmie yaeOHOTO MaTepuaa

1 | 3akoH COXpaHEHHS IEKTPUUECKOTo 3apsiaa. 3akoH Kymona
HannekTpu3oBaHHOCTb, AIEKTPOMETpP, Y00HUTOBAS M CTEKIIIHHAS NAJIOYKH. 3aBUCUMOCTD
CHWJIBI B3aMMOJICUCTBUS OT BEJIMYMHBI 3apsI/IOB, CPEbl M KBaJpaTa PacCTOSIHHUSL.

2 | Hanpsox€HHOCTD A5ieKTpudecKoro nosist. [[poBOAHMKY U TUAJIEKTPUKUA B DIEKTPUUECKOM
ToJie.
CunoBble JTMHUU, OTHOPOIHBIC MOJISL. DIEKTPOCTATHUECKas 3alllUTa, TUTOJIH.

3 | Pasnocts notennmana. Hanpsbkenue. PaboTa 351eKTpU4ecKoro mosist o mepeMerieHuIo
3apsizia

[ToreHumarn, SKBUNOTEHIMATBHBIE TOBEPXHOCTHU. [{BIYKEHUE B SIIEKTPOHHO —ITy4eBOM
TpyOKe.

4 | KonzaeHncarop. DHeprus dIEKTPUUECKOTO MO
Buapl: ninockuit, CNoAsHOM, IepeMEHHON EMKOCTH. DIEKTPOEMKOCTb.
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Tema 3.2.
TlocTOsAHHBIN TOK

Pe3yabTaThl 0CBOEHUS YUeOHOI eI TEIbHOCTH 10

IIpeamerHbIe:

JA0JI5KeH YMeTh - U3MEPSITh MOIIHOCTH eKTpuueckoro Toka. M3mepsats D/1C u BHyTpeHHEE

COTNIPOTHUBIICHUE UCTOYHHKA TOKA.

BBITIONHATE pacyeThl CUITBI TOKA U HAMPSHKESHUH HA y4aCTKaX JIEKTPHUSCKUX merneid. OObICHSTH

Ha IpUMepe ICKTPUUSCKOH IeTH ¢ ABYMsI HCTOYHMKAMH TOKA (BI[%), B KaKOM CJTy9ae UCTOYHUK

IEKTPUUECKOM PHEPrUuu pabOTaeT B PSKUME I'eHepaTopa, a B KAKOM — B PEXKUME MOTPEOUTEIS.

OmnpenenaTh TeMIIepaTypy HUTH HaKAJIMBAHUS.

JMO0JI7KeH 3HATh - TPUOOPHI TS U3MEPEHUS CHITBI TOKA U HAPSHKCHUS, KaK OHH CTaBATCS B IIETh U

ITYHTHI K HUM. 3akoHbl OMa JIjIs y9acTKa | IMOJTHOM 1ienn. Pacipenenenne TOKOB U HalPsDKEHUS

IIPH MOCJIEI0BATEIbHOM U MapajljIeIbHOM COEAUHEHUU.

MertanpeaMeTHble:

yMEHHE TeHEPUPOBATh UJIEH U OTIPEIEIIATh CPEICTBA, HEOOXOUMBIE JIJISl X pealin3aluu;

CopepxaHnue yueOHOro Marepuaia

1. Cuna Toka, HalpsHKEHUE, CONMPOTHBIICHHUE. 3akoH OMa JyIsl y9acTKa IeMu. 2 2
AmniepMeTp, BOJIBTMETP, OMMETP. 3aBUCUMOCTh COIIPOTUBIICHUS OT JAJUHBI, CEUCHUS,
Marepuana.

2. Jlabopamopnan paboma Neb « Coopams cxemvl napaiieibHO20 U NOC1e008aAMeNbHO2O 2 2
coeOuHeHUsl NPOBOOHUKOS U PACCYUMAMb NapaMempbl Yenuy

3. DneKkTpoaABMXKYIas cuiia. 3akoH Oma /1S TTOJTHOM TIeTH. 2 2
Buyrpennee conpotusienue. LlynTel. U3mepenue, cxoactBo u paznuuue IC ¢
HaIpPsHKCHHUEM.

4 Jlabopamopnas paooma Ne7 « Paccuumams 3/[C u 6HympenHee conpomusierue 2
UCTNOYHUKA MOKA»

5. TemoBoe NeHCTBUE IIEKTPUUECKOTO TOKA. MOIIHOCTh 3JIEKTPHUUECKOTO TOKA. 2 2
KonrpoJsbHnas padora Ned

CamocrosTenbHas paboTa 00yJaroIMXCs: 8

CocTaBUTh TaOMUIBL:: « DIEKTPOU3IMEPUTENbHBIE TPHOOPHI»
« IlocnenoBarenpHOE U NapajuIeIbHOE COCTMHEHUE.
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Tema 3.3.
MaruurtHarlie
SIBIICHUS.

Pe3yJIBTaT[>I O0CBOCHUSHA yqeﬁﬂoﬁ HCATCJIbHOCTH

IIpeamerHbIe:

AOJIZKECH YMETD - UBMCPATHL HHAYKIIUIO MAIrHUTHOTO ITOJIA. Breraucnars CHIJIBI, I[GflCTByIOHIHe Ha
MMPOBOAHHK C TOKOM B MAarHUTHOM IIOJIC. Brerancnars CHJIBI, I[€I>'ICTBYIOHII/IX Ha BHGKTpI/I‘{eCKI/Iﬁ
3apsn, I[BH)I(yHIHﬁC?I B MarauTHOM IIOJIC.

Breraucnaars OHCPTIHUIO0O MArHUTHOTO ITOJIA. OOBACHITE POJIb MAaruuTHOI'O ITOJIA 3eMJIH B )KU3HHU
paCTeHI/II\/JI, JKHBOTHBIX U 4YCJIOBCKA.

[TpuBoAMTH IPUMEPHI MPAKTHYECKOTO TPUMEHEHUS N3yUCHHBIX SIBICHUH, 3aKOHOB, TPUOOPOB,
YCTPOMCTB.

JAO0JI7KeH 3HATh - CPABHUTEIIbHBIN aHAIN3 CBOWCTB JIEKTPOCTATHYECKOTO0, MATHUTHOTO U
BHUXPEBOTO EKTpuyeckux nosieid. OObsCHEHNE Ha IPUMEPE MAarHUTHBIX SBJICHUM, TOUEeMy
(u3MKY MOKHO paccMaTpHUBaTh KaK METaIUCIUILUIUHY

MertanpeaMeTHble:

YMEHHE HUCTI0JIb30BaTh pa3INiHble HCTOUHUKH JUIS MTOJTydeHus puznueckoi nHdopmanum,
OILICHHUBATH €€ JOCTOBEPHOCTB;

YMEHHUE aHAIU3UPOBATh U NPEJICTABIATh MHOOPMALIMIO B Pa3IMYHBIX BUAX;

Coniepxanmie yaeOHOTO MaTepuaa

1 | MarautHoe nosie MarautHas nHAYKIus. MarauTasiid motok. Cuna Amnepa. Cuna Jlopenma. 2
BsaumoneiictBue TokoB. [locTosiHHBIE MATHUTBI U MATHUTHOE T10JI€ TOKA.
MarunutHoe noJie 3emuin JIuHuu MarauTHOM MHAYKIWU. [IpaBuno OypaBurka v MpaBoi pyKH
[IpaBuio J1eBOil pyKH..

2 | DnekTpousmepuTenbHbie puOOopsl. KonTpoabHas padora NeS 2

DNEKTPOIMHAMUYECKU MUKPOQOH.

3 | Pemienue 3anau. UToroBasi KOHTpoJibHasi padoTa

CamMocrosTensHas pa60Ta:

COCTABJICHHUC OIIOPHOI'0 KOHCIICKTA II0 TEMaM: « Macc-cneKTporpa(b H OUKIOTPOH»,
I[I/IaMal"HeTI/IKI/I, HapaMaFHeTI/IKI/I,q)eppOMaFHeTI/IKI/I»

COCTaBUThb Ta6J'II/II_[I>I

1 kypc: OOsi3aTesnbHasi ayauTopHas -/4
CamocTosiTesqibHas padoTa - 34
MaxkcumanbHas Harpy3ka-108
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3 cemecTp
Tema 3.4.

DnexTpuyecKui
TOK B Cpe/ax.

Pe3yJIBTaT[>I O0CBOCHUSHA yqeﬁﬂoﬁ HCATCJIbHOCTH

IIpeamerHbIe:
JA0JI7KeH YMETh - CHATh BOJIbTAMIIEPHYIO XapaKTEpPUCTUKY auoa. [IpoBOaUTE CpaBHUTEIIBHBIN
AHaJIM3 MOJIYIIPOBOJHUKOBBIX JUOJ0B M TPHOJIOB.

Hcnons3oBate MHTEpHET A5 MOMCKa HHAOPMAIMU O IEPCHIEKTHBAX Pa3BUTHUS
IIOJIYIIPOBOJHUKOBOM TEXHUKH. Y CTAHABIMBATH IPUYUHHO-CIIEACTBEHHBIX CBS3U.
PaccuuThIBaTh 110 3aKOHAM JIEKTPOJIA3A.

AOJIZKEH 3HATDb - IIPUMCPLI IMIPAKTHYCCKOI'0 MPUMEHCHUA N3YUCHHBIX IMOJIYIIPOBOAHUKOBBIX
AXOJO0B U TPAH3UCTOPOB. HpI/IMepBI MPAKTUYICCKOI'0 NPUMCHCHUS IraJIbBAHUKH, IaJIbBAHOIIJIACTHKH,
ANEKTPOITU3A.

MertanpeaMeTHble:

HCI0JIb30BAHNE OCHOBHBIX MHTEIIEKTYAIbHBIX ONEPALUii: MOCTAHOBKU 3a7a4uu, (OPMYITHPOBAHUS
TUIOTE3, CPaBHEHUSI, 0000IEHNS, CHCTEMAaTU3alluH, BbISIBICHUS IPUYNHHO-CIIEICTBEHHBIX CBSI3EH,
MTOMCKa aHAJIOTOB, (POPMYIHPOBAHHUS BHIBOJIOB JJIsl U3YUEHUS PA3IMYHBIX CTOPOH GU3NYECKUX
00BEKTOB, SIBJICHUN U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOU chepe

Coniepxanmie yaeOHOTO MaTepuaa

14

1 | DaexTpuvecKuii TOK B MeTajliax. 2 2
OmnbiT Mangensimtama. Hocurenu 3apsiia- 31eKTpOHbI. 3aBUCHMOCTD COTIPOTHBIICHUS
METaJUIOB OT TeMIieparypbl. CBEpXIPOBOIHUK.
I'uapoarHamMuyYecKkast aHaJIOTHs COTPOTHBIICHUS. Y IebHOE conpoTUBIeHHEe. Kputndeckas
TeMIeparypa.

2 | DNeKTpUYecKuil TOK B MOJIYPOBOAHUKAX. 2 2
3aBucuMOCTh OT Temreparypbl. COOCTBEHHAS U IPUMECHAS TIPOBOIMMOCTb.
JloHopHas u akientopHas npumecu. P - tun, H-tun. Hocurenu 3apsizia - 2I€KTpOHBI ¥ IBIPKU

3 | llomynpoBogHUKOBBIE AUObL. TpaH3UCTOPHI. 2 3
Jnonueie MocThl. ['padukul BRIIPSAMIICHHS IEPEMEHHOTO TOKa. CXEMbI YCHITUTENS U B POJIU
KITIOYa.

4 | JlabopaTopHasi pa6ora Ne 8(1) 2
Hccneoosanue pabomvi nonynposoOHUKOBO20 GbINPSIMUME]ISL

5 | DnekTpuyeckuil TOK B Bakyyme. BakyymHble prOOpHI. 2 2

Hocurenn 3apsaa — 3JICKTPOHBI. TepMOBHeKTpOHHaH aMuccHs. JIaMIIoBBIN AUOon, TPHUOML,
QJICKTPOHHO-JIyUCBas pr61<a. HpeI/IMyH_ICCTBO MOJIYIIPOBOAHUKOBBIX NICPE JTaMITAMU.
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6 | DieKTpUYeCcKuil TOK B pacTBOpax M pacruiaBax. 2
VYcTaHoBKa 715 U3y4eHUs 3J1. TOKA B anekTposnnTtax. Hocurenu 3apsia — MOHBL. 3aKOHBI
NIEKTPOJIN3a. DIEKTPOJUTHYECKAs quccounanus. ['anpBaHuKa, rajibBaHOIJIACTHKA,
MOJIy4YE€HHUE AIFOMUHMSI U3 OOKCUTOB U MEJU U3 PYJIBL.
7 | DAeKTpUYeCKui TOK B Tra3ax. 2
VYcraHoBKa A1 U3y4eHHs 3J1. TOKa B razax. Hocurenu 3apsa - 31€KTpOHbI U HOHBI.
3aBUCUMOCTb IPOBOAUMOCTH OT TemIepaTypbl. CaMOCTOSATENbHBIE U HECAMOCTOSITEIbHbBIE
paspsabl. MoHuzanus u pekoMOuHaIus rasa.
CamocTtosrenbHas paboTa 00yJaronuxcs:
MOATOTOBKA KPAaTKUX COOOILIEHHUH 10 TeMaM «DJIEKTPOJIU3 U €ro MPUMEHEHUS,
«["anpBaHOMIaCTHKA, TAJIbBAaHOCTET WS, papuHUpoBaHuey, «KaTtanus, kaTaan3aTopsl,
MHTUOUTOPBI
CocTaBuTh TaONMMIIBL: - DIEKTPUUECKUM TOK B Cpeax
- JINDJIEKTPUKH B AIEKTPUUYECKOM TIOJIE.
Tema 3. 5. Pe3yabTarsl 0CBOeHUSI Y4eOHOM IeATeJIbHOCTH
DJIEKTPOMAarHuT-
Hasi MHIYKIIUS. HpeIlMeTHbIe:
HO0JIKEeH YMeTh - BBIUUCIISITh SHEPTUI0 MarHUTHOTO TOJIs, IEMOHCTPUPOBATH 3JIEKTPOMArHUTHYIO
WMHIYKIIHIO, paBuio JleHua.
[prBOMTH MIPUMEPBI MPAKTUYECKOTO IPUMEHEHHUS U3YUEHHBIX ABJICHUH, 32KOHOB, IIPUOOPOB,
YCTPOMCTB.
A0JIKeH 3HATh — B CPABHEHUU JIEKTPUUECKHUE U MATHUTHBIE T0JIA, IBJICHUE CAMOUHIYKIUH.
MeTtanpeaMeTHble:
yYMEHHE F€HepUPOBATh UJCH U OTPEEIIATh CPENICTBA, HEOOXOAUMBbIE ISl MX Pealln3allky;
YMEHHE HCI0JIb30BaTh Pa3IMuHble HCTOUYHUKH I ONydeHus GU3nYecKoil uHpopmaim,
OIICHUBATh €€ JOCTOBEPHOCTb;
YMEHHE aHAITM3UPOBATH U MPEACTABIATH HHPOPMAIUIO B PA3IMYHBIX BUIAX;
Copepxanue yueOHOTO MaTepHuaa
1 | DnexTpuyecKue U MarHUTHBIE TOJISA. 3aKOH AJEKTPOMArHUTHOW HHAYKIMH. CaMOMHTYKIIHSL. 2

OHeprus MarHUTHOTO TOJIS TOKA.
[MosiBnsroTCs, B3aMMOAEHCTBHE, TpadruecKkoe n300pakeHHe, XapaKTepUCTUKY,
MaTEpPHAIBLHOCTD, 0JTHOpoAHbIE nouist. Paccyxxnenus Opcrena u @apanes. JlemoHcrpanus
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ssienus. [Ipasuno Jlenna. Hanpasnenue MHAYKIIMOHHOIO ToKa. B3aumopeiicteue
VMHJYKIMOHHOTO TOKa C MArHUTOM.

2 | JlabopaTopHas padora Ne 9(2) 2
«Hccnedosamo aeneHue d1eKmMpoMaSHUMHOU UHOYKYUUY
3 | Ypok 00001IeH s U CHCTeMAaTHU3alluy 3HAHUH. 2
KonTpouabsnas padora Nel
CamocrosrenpHas padoTa 00yJaronIuxcs . 6
CocTaBHTH CPaBHUTEIHHYIO TAOIUILY JIEKTPUIECKUX M MATHUTHBIX TTOJICH.
Paznen Ne 4 KoJsiebaHust 1 BOJIHBI 16
Tema 4.1 Pe3yibTarbl 0CBOCHUS Y4eOHOM AeSITEILHOCTH
DNeKTpOMarHuT- 12

HBIE KOJICOAHUA

IIpeamerHbIe:
HO0JIKeH yMeTh - HaOIoaTh OCIMIIOrPAMMY TapMOHMYECKUX KOJIEOaHUN CHITBI TOKA B LIETIH..
[IpoBoauTh aHaOTUU MEX Ty GU3NYECKUMU BEIMUYNHAMU, XapaKTEPU3YIOIIMMU MEXaHUYECKYIO U

AJIEKTPOMArHUTHYIO KoJiebaTreabHble cucTeMbl. OOBSACHATD MPUHIIMIT JCHCTBUS SJEKTPOABUTATEIS.

OOBSICHATD IPUHITUT ICHCTBHS T€HEPATOPa IEKTPUIECKOTO TOKA U AIIEKTPOU3MEPUTEIEHBIX
npuOopoB. [TpuBOANTE MPUMEPHI TPAKTUIESCKOTO MPUMEHEHUS U3YUYEHHBIX SBJICHHU, 3aKOHOB,
MpUOOPOB, YCTPOMUCTBR.

Hcnons3oBate MHTEpHET 1151 TOMCKa HH(DOPMAIMK O COBPEMEHHBIX CIIOCO0ax mepenadn
AIIEKTPOIHEPTUU

J0JI5KeH 3HATh - PUHIINI JICHCTBUS AJICKTPOABUTaTEN . TEHEpAaTOpa JEKTPUIECKOTO TOKA U
ANEKTPOU3MEPUTENBHBIX TPHOOPOB, TpaHchopmaTopa.

MeTtanpeaMeTHbIe:

yYMEHHE F€HepUPOBATh UJCH U OTPEIEIIATh CPENICTBA, HEOOXOAUMBbIE IJISl MX Pealln3allki;
YMEHHE UCI0JIb30BaTh Pa3jIMuHble HCTOUHUKHU JUIA MOJydyeHus: Gu3ndeckoit uHpopmaim,
OIICHUBATH €€ JOCTOBEPHOCTD;

YMCHHC aHAJIIU3UPOBATH U MMPEACTABIIATD I/IH(I)OpMaLII/IIO B Pa3JIMYHbIX BUJIAX,

Cogepxanue yueOHOTro MaTepraa
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1 | KonebarenbHblil KOHTYP.

YCeTpoicTBO, IPUHIMIT IEUCTBHUSL, HEIOCTATOK, CXEMA.

Bunpl conpoTtuBnenuii. I'eHepaTop He3aTyxaronmx KOJIeOaHui.

AKXTUBHOE, UHIYKTUBHOE, EMKOCTHOE COIIPOTHUBIICHUS.

3aBUCUMOCTb: aKTUBHOT'O CONPOTUBIIEHUS (OT JUIMHBI, CEYEHUsI, MaTepHalia), UHIYKTUBHOIO
(OT MHAYKTUBHOCTH KaTYIIKH U YaCTOThI), EMKOCTHOIO (0T EMKOCTH KOHJIeHCaTopa U
Y4acTOTHI).

2 | Pemenue 3a1a4. KonTposabHas padora Ne2

3 | Feneparop mepeMeHHOTO TOKA. 3
Hasnauenue. YcrpoiicTBo: cratop, potop. IIpunimn nercrsus.

4 | Tpauchopmarop. 3
Haznauenwue. Ycrpoiicto. [Ipunuun neiictsus. Koadduunent tpanchopmanuu. Tok @yko

5 | JIa6opaTopuas padora Ne 10(3)
Pacuém u nposepra manomownoeo mpancgopmamopa

6 | [Ipou3BojacCTBO, iepeaada U MOTPEOICHHIE FICKTPUICCKOW SHEPTHU 3

Byl aeKTpocTaHIui, TyTH CHIDKEHUS TTOTEPh 1. SHEPTHH MPH Mepeaade mo MpoBoIaM,
TJIABHBIC MTOBBITIAIONTUE U TIOHIDKAIOIIHE MTOACTAHIIUN. DIEKTPUIECKUE JaHHBIE OBITOBOM
PO3ETKH.

CamocrosTensHas paboTa 00yJaroIuXxcs:
CocTaBUTB CXEMBI TIepeIavun IEKTPOIHEPTUH.

Tema 4.2.
DJIEKTPOMAarHuT-
HbIE BOJIHBI

Pe3yabTarsl 0CBOeHUSI Y4eOHOM 1eATEILHOCTH

IIpexmeTHbIE:

J0JI7KeH YMeTh - Pa3BUBATh [ICHHOCTHOE OTHOIICHUE K MU3y4aeMbIM Ha YpoKax (PU3UKH 00bEeKTaM
1 OCBaWBaEMbIM BHUAM JIeATeIbHOCTH. OOBSICHATH NPUHIMITHAIBHOE Pa3IUIHe TPUPOIBI
YIPYTUX U SIEKTPOMArHUTHBIX BOJIH. M31arate CyTh 9KOJIOTHYECKUX MPoOIeM, CBSI3aHHBIX C
ANEKTPOMArHUTHBIMU KoJieOaHUAMHU U BoJHaMU. OOBSICHITH POJIb SJEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX UCCIIeN0BaHUAX Beenennon

AO0JIZKEH 3HATb — KaK OCYHICCTBIIACTCA paauonepeaada U paguonpueEM. CBoiicTBa
QJICKTPOMATrHUTHBIX BOJIH. HpI/IHLII/IH MOOHUJILHOTO TeJ'Ie(1)OHa.

MeranpeaMeTHsble:
MCTIOJIb30BAHNE OCHOBHBIX MHTEIJICKTYAJIbHBIX OINEPAINii: TOCTAHOBKH 3a/1a4i, (OPMYITUPOBAHUS
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THUIIOTE3, aHaJIn3a U CUHTE34a, CPABHCHH, O606H_[6HI/I$I, CUCTCMATU3alluH, BBIABJIICHHUA IPUINHHO-
CJICZICTBEHHBIX CBA3CH, TIOMCKA aHAJIOTOB, (JOPMYIUPOBAHUS BHIBOJIOB JUIsl U3YUEHUS Pa3IHYHBIX
CTOPOH (PU3MUECKUX OOBEKTOB, SIBICHUH U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJMMOCTh

CTaJIKUBATHCS B MPOECCHOHATBHOM cdepe

Conepxxanue yueOHOro Marepuaja

1 | DnexrpomarHuTHbIE BOJIHBL [IprHIMN paanoTenedoHHON CBA3H. 2 2
N3o06perenue paguo. Paguo [lonosa. Buasl paqnoBoiH U UX pacpoCTpaHEHUE, CKOPOCTb,
petpancasTop. Mukpo@oH, HU3Kast 4aCTOTa, BbICOKAs 4acTOTa, aMIUIMTYIHAsl MOAYJISALIUSA,
JETEKTUPOBaHUE
2 | [Ipocreiimmii neTeKTOPHBIA TPUEMHHK. 2 2
UepTuTh 1 0OBSICHIATH NPUHLMI JeiicTBUs. Pe3onanc B paauo.
Pa3znen Ne 5 OnTuka 22
Tema S. 1. 20 2
[Ipupona ceera | Pe3yJbTaThl OCBOEHHS Y4eOHOI 1eATEIbHOCTH
BoanoBbIe

CBOMCTBA CBETA

IIpenmeTHbIe:
J0JI5KeH YMeTh - OIIPE/ICIIATh CIIEKTPAJIbHBIE TPAHUIIBI YYBCTBUTEIIBHOCTH YEI0OBEUECKOTO Tila3a.

YMeTh CTPOUTH U300paXKEHUs MPEMETOB, JaBaeMble JIMH3aMU. PaccUnThIBaTh paccTOSTHUS OT
JIUH3BI 10 U300paskeHus npeameTa. PaccunTeiBaTh ONTUYECKYIO CUITY JIUH3BIL. M3MepaTh hokycHoe
pacctosHus JUH3bL. [IpUBOINTE MpUMeEpHI NOSIBICHUS B IPUPOJIE U UCTOIb30BAHUS B TEXHUKE
sIBJIICHUN uHTepdepeHIH, TUdpaKIK, MOJIIPU3ALUU U TUCIIEPCUN CBETA.

JO0JIKeH 3HATh - IPUMEHEHHE HA IPAKTUKE 3aKOHOB OTPaYKEHUS U MPEIIOMIICHHS CBETa IIPU
peuienuu 3aga4. MHTepdepeHIuio aIeKTPOMarHUTHBIX BOJIH. SIBiIeHue qudpakiuuu
3IIEKTPOMArHUTHBIX BOJIH, TIOJIAPU3AINIO 3JI€KTPOMArHUTHBIX BOJIH. MI3MepeHue JIHbI CBETOBOM
BOJIHBI TI0 pe3ybTaTaM HaOMIOIeHUs SBIIEHUSI HHTePEPEHIINH.

MeranpeaMeTHsble:
yMEHUE IMYOIMYHO MPECTABIATh Pe3yIbTaThl COOCTBEHHOTO MCCIIEJOBAHUS, BECTH TUCKYCCHH,
JOCTYITHO M TAPMOHHUYHO cOYeTast coJepkaHue 1 (GOpMBbI MpeCTaBIsseMOi HHPOPMALINY;
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Conepixkanue ydaeOHOTO MaTepuaia

1 | 3axoHbl OTpakeHUs U IperaomiieHus ceeta. [lonHoe oTpaxeHue.
VYriel najgenus u npenomsienns Ontudecku 0oJiee U MEHEE INIOTHEE CPEJIbl.
2 | Jlabopamopnas pavoma Ne 11(4)
«H3mepenue nokazamensi npelomMaeHUs CMeKLa»
3 | ducnepcus cBera. MaTepdepeHmus cBera. 2
OtkpsiTue HetoronoMm cniektpa. benbiii, uépnbiii u €€ 3000 orTeHkoB. OOBsICHEHUE U
HaOJI0JIEHNE TUCIIEPCUN U HHTEP(PEPEHITMOHHOMN KapTUHBI.
4 | Iudpakuus ceera. [lonspusamus ceera 2
JlndpakuronHas pemeéTka, MoIsIpoul.
5 | lIkana 3neKTpoOMarHUTHBIX U3TyYEHH. 3
HuskouacToTHble, paanoBOJIHBL, HH(PAKpaCHbIE, BUIUMOE, YITPAPHOIETOBOE,
PEHTT€HOBCKOE, raMMa M3JTy4eHUsl.
6 | Jlunzel. [locTpoeHue B cobuparomux JMH3aX.
Bupl cobuparomumx u paccerBaromuUX JIWH3. «Y 100HbIE Ty4n». JleCTBUTEIbHOE, MHUMOE, 2
MEepPEeBEPHYTOE, MPSMOE, YMEHbIIIEHHOE, YBEITMUEHHOE N300paKEeHHUS.
7 [TocTpoeHue B paccenBarOIIUX JTUH3AX.
XapakTepucTuKa MoJIy4eHHOTO N300pakeHu . 2
8 | Jlabopamopnasa paboma Ne 12(5)
«PaccunTath ONTHYECKYIO CHITY M (JOKYCHOE PACCTOSIHUE COOMPAOIIEH JTHH3bDY
9 | Ontuueckue npubOpPHI. 2
CrtpoeHue riasa, 6JIu30pyKoCTh, TAIBHO30PKOCTh. Perienue 3agau.
10 | Pemrenue 3anau

KontpoJabHas padora Ne3.

CamocrosTenbHas paboTa 00yJaroIMXCsL:

[ToaroToBka cooOILIEHUH, TOKIAIOB, JIEKTPOHHBIX MPE3EHTALUNA 110 TeMaM K IMyOInYHON
3amure: «OnTudeckue npuodopsl», «lucmepcus ceera» «Jlucnepcus cBeray

N3zrorosnenue HarasaHoM Tabaubl «lllkana >neKTpOMarHUTHBIX U3ITyYEeHHI

Tema 5.2.

PesynbTaThl 0CBOCHUSI YU4eOHOI e TeJIbHOCTH
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DNEeMEHTHI TEOPUU
OTHOCHTEIILHOCTH

IIpeamerHbIe:

JAO0JI5KEH YMETh - paCCUUTHIBATH 3HAYCHUS 3aBUCUMOCTH MacCChl, JUIMHBI U BPEMEHU OT CKOPOCTH
OIM3KON K CKOPOCTH CBETA.

Pa3BuBaTh CIOCOOHOCTH SICHO U TOYHO M3JIaraTh CBOM MBICITH, JIOTHYECKH 00OOCHOBHIBAThH CBOIO
TOYKY 3pEHHsI, BOCTIPHHUMATh M aHAJTM3UPOBATH MHEHUS COOECETHUKOB, IPU3HABASI ITPABO JIPYTOTO
YeJI0BEKAa Ha MHOE MHEHHE.

Bricka3bIBaTh r'HNIOTE3EI JJIA 00BsICHEHHS Ha6JIIOI[a€MI>IX SIBJICHUM.
[Ipennarate MOJI€NN SABJICHUN.

AOJIZKEH 3HATDb - ICHHOCTU HAYYHOI'O ITIO3HAHUA MHUpPA HE BOO6HI€ JJI1 4€JI0OBEYCCTBA B IICTIOM, a
JJIA KaXJ0T0 o6yqa10merocsl JIMYHO, HEHHOCTH OBJIAJICHUA METOJ0OM HAYYHOT'O IMMO3HAHUA JI
AOCTHIKCHUSA YCIICXa B JIFO00M BUJC HpaKTHHGCKOﬁ JACATCIBHOCTH

MeTanpez[MeTm,le:

HCII0JIb30BAaHUEC PA3JIMYHBIX BUA0B IMO03HaBaTEeILHOM ACATCIIBHOCTU IJId PECIICHUA (1)I/ISI/I‘IGCKI/IX
3a1a4, MIPUMCHCHUEC OCHOBHBIX MCTOJI0B ITO3HAHUA (Ha6J'IIO)IeHI/I$I,OHI/IC3HI/I$[, HN3MCPCHUA,

AKCIIEPUMEHTA) JUTsl M3YUEHUS PA3JIMYHBIX CTOPOH OKPY’KAIOIIEH 1eHCTBUTEIIBHOCTH;

Conepkanne ydeOHOTro MaTepuaa

1 [TpuHIUIT OTHOCUTENBHOCTH A. DUHIIITEIHA.
3aBUCHMOCTBH MAaCChl, JIJTHHBI K BPEMEHH OT CKOPOCTH OJIM3KON K CKOPOCTH CBETa.
B3anMocBsI3b Macchl U QHEPTUH.

CamocrosiTensHas paboTa 00yJaroIuXcs:

MOJrOTOBKA KPATKUX COOOIIECHHH 10 TeMaM: «Teoprs OTHOCUTEIBHOCTH A. DUHIITEHHAY, «
OTHOCHUTENBHOCTh BPEMEHH, COOBITHIY, « 3aMeJICHHe BpeMeHn». Penienue 3aaa4d: 3aBUCHMOCTb
MAacchl, JUTHHBI ¥ BPEMEHHU OT CKOPOCTH OJIM3KOH K CKOPOCTH CBETA.

Pasnea 6.
KBanToBas ¢usuka.
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Tema 6.1.
KBanroBasg
OIITHUKA

Pe3yJIBTaT[>I O0CBOCHUSHA yqeﬁﬂoﬁ HCATCJIbHOCTH

IIpeamerHbIe:

JA0JIZKeH YMeThb - Ha0moaath ¢porodnexTpudeckuit apdexr. OObsACHATH 3akoHBI hoTodPdekTa.
PaccunteiBaTh MakCUMaIbHYIO KHHETHICCKYIO SHEPTHIO 3JIEKTPOHOB MPHU (DOTOIIEKTPUICCKOM

addexkre.

Omnpenenste paboTy BBIX0/A AIIEKTPOHA IO TpadUKy 3aBHCUMOCTH MaKCHMAaJIbHON KMHETHYECKOM
SHEepPruu (HOTOIIEKTPOHOB OT YACTOTHI CBeTa. M3MepsATh paboTy BbIXO1a 3JIEKTPOHA.

JM0JI7KeH 3HATh - TPUOOPHI YCTAHOBKH, B KOTOPBIX IPUMEHSIETCS 0€3-UHEPIIMOHHOCTh
gOTOB(b(beKTa. OO0bsicHEHNE KOPITYCKYJISIPHO-BOJTHOBOTO JTyajiu3Ma CBOHMCTB (DOTOHOB.
ObsSICHEHUE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (pU3UKU

MertanpeaMeTHble:

YMEHHE HUCTI0JIb30BaTh pa3INiHble HCTOUHUKH JUIS MTOJTydeHUs pusndeckoi nHdopmanuu,
OILICHHUBATH €€ JOCTOBEPHOCTB;

yYMEHHE aHaJU3UPOBATh U MPEACTABIATh UH()OPMALIUIO B PA3TUYHbBIX BUJAX;

Coneprxanue yaeOHOTO MaTepuaa

10

1 | KopmyckynsipHO-BOJHOBOM JAyal3M. 2
3apokIeHUEe KBAaHTOBOW Teopur. CBETOBBIEC KBAHTHI. 2
Teopus HeroToHa, KOpIycKysbl, (GOTOHBI, UX Macca, JHEPTHsl, UMITYIbC. OTKPBITHS
MOATBEp K Aatolue 3Ty Teoputo. Teopus [toirenca, OTKpBITHS OATBEPKIAIOIINE ITY
TeOpHI0. J[BOMCTBEHHOCTh CBETA.
2 | ®otornekrpudeckuit 3¢ dext. 3akonHsl GoToddpdekra. YpaBHeHHEe DUHIITECHHA 715 2 2
dhoTtorddekra
YcrpoiictBo poTornemeHTOB. CX0kKECTh C TEPMOANIEKTPOHHOU amuccueld. KpacHas rpanuiia
doTorddekra, 3aBUCUMOCTh MEXKTY JJIUHOM BOJHBI U YaCTOTOM.
3 | [Ipumenenue GpoTo3I€MEHTOB 2 3
Mertpo, curHanusanus, BKIIOUYEHHE YITHYHOTO OCBEIICHHUS U MasKOB, B TUPE, TEXHHUKA
0€30MacHOCTH, OTKPbIBaHUE JABEpeH, 3aHNMaTeNbHas HU3HKa.
4 | Pemenue 3amad . 2
KonTpoasnasi pabora Ned
5 | Ypok 06001eHus U cucTeMaTH3aluy 3HaHUH 2 2
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CamocrosrenpHas padota oOyJaronmxcs: AHaIU3 TEMAaTUKU COOOIIEHUH, TOKIAI0B, IIPOCKTOB I10 2
temam: «IIpumenenne GoTo3eMEHTOB B OBITY M Ha IPOU3BOJICTBE)

4 cemecTp Pe3yabTaThl 0CBOEHMS Y4eOHO 1eATEIHLHOCTH 16
IIpeamerHbIe:

Tema 6.2.

dusnka atoma u
aTOMHOTO siApa

JO0JIKeH yMeThb - Ha0Jto1aTh JInHenvaTble cieKTpbl. OOBSACHATH NPOUCXOKCHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/ia ¥ Pa3JInuMsl IMHEHUaThIX CIEKTPOB pa3IMyHbIX ra3oB. MccnenoBars
JINHEWYaThIE CIIEKTPBI.

HccnenoBaTh MpUHITUIIEI pabOTHI JTIOMUHECIIEHTHOM JTamMibl. HaOmroaath 1 0OBSICHATH PUHITATT
neiictus azepa. [[puBoauTh MpUMeEpHl UCIIOJIb30BAHUS JIa3epa B COBPEMEHHON HayKe U TEXHUKE.
Habmonate Tpeku anba-dactul B kamepe Buiibcona. PeructpupoBats siiepHble U3ITy4eHHs €
MOMOIIBIO cueTynKa ['eiirepa. PaccunThiBaTh 3HEPTHIO CBSI3U AaTOMHBIX sziep.cnonb3oBanmne
WuTepHera a1 nmorcka MHGOpPMAIIMK O TIEPCIEeKTUBAX MPUMEHEHUs J1a3epa

J0JIKeH 3HaTh - OnpeneneHue 3apsaa 1 MaCCOBOI0 YMCJIa aTOMHOTO sIipa, BO3HUKAIOIIETO B
pe3ynbTaTe paiOaKTUBHOTO pacmana. BeraucieHune sHepruu, 0CBOOOKIAIOIICHCS TpH
paaroakTUBHOM pacnajne. OnpeneneHue NpoyKTOB SIACPHON pEAKIIUH.

Brruucnenue 3Heprun, 0CBOOOKAAIOIICHCS TPH SACPHBIX peakiusXx. [loHnMaHnrue NpeumMyIecTs u
HEJIOCTATKOB MCIOJIb30BAHKS ATOMHOM SHEPTHUU.

N3noxeHne cyTu SKOJOTHUECKUX MPOOJIEM, CBSI3aHHBIX ¢ OMOJIOTHYSCKUM JCHCTBUEM
paaroakTUBHBIX u3aydeHui. [IpoBeaeHne KiacCupUKAIMK JIEMEHTAPHBIX YaCTHIL TI0 UX (QU3H -
YECKUM XapaKTEePUCTUKaM (Macce, 3apsiay, BpEMEHU KU3HU)

[ToHnMaHue IEHHOCTEH HayYHOTO IMO3HAHKS MUPA HE BOOOIIIE /ISl YeJIOBEYESCTBA B 1IEJIOM, a IS
Ka)KJI0T0 00Yy4aroIerocsi TMYHO, LICHHOCTEH OBJIa/IeHUsI METOJIOM Hay4YHOTO MO3HAHUS IS
JOCTHIKEHHS ycreXa B JTI000M BUJE MPAKTUYECKON IEATEIbHOCTH

MertanpeameTHbie:

WCIIOJIb30BAHUE PA3IUYHBIX BHUJOB ITO3HABATCIIBHOW ACSITCIIBHOCTH IS PEIICHHS (PU3NYECKUX
3a/a4, TMPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUS (HAONIOACHUS,0MUCAHUS, HW3MEpPEHUs,
AKCMIEPUMEHTA) JJIsl U3YUEHUS PA3IMYHBIX CTOPOH OKpPYKaroIllel NeiCTBUTENbHOCTH;
WCIOJIb30BaHNE OCHOBHBIX MHTEIICKTYATbHBIX ONEpalliii: MOCTAHOBKU 3a/1a4d, (pOpMyIupoBaHUS
TUNOTE3, aHAIM3a U CHUHTE3a, CPaBHEHUS, 000O0IIeHNs, CUCTEMATH3alluH, BBISBICHUS TPUUYUHHO-
CIIEICTBEHHBIX CBs3€H, MOMCKA aHAIOTOB, (JOPMYIMPOBAHMS BHIBOJIOB JJISl M3YUEHUS PA3IUYHBIX
CTOPOH (PU3NYECKUX OOBEKTOB, SBICHUI M MPOIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOJAUMOCTh
CTAJIKUBATHCSI B MPOoecCUOHANBHOM cdepe;
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Conepxxanue yueOHOro Marepuaja

1 Mopnens aroma. Cnextpbl. CeKTpaabHbIA aHAIN3. 2
3apsabl ¥ PacoIOKEHHsI AIEKTPOHOB, TPOTOHOB, HEUTPOHOB, HYKJIOHBI, SACPHBIE CHUJIBI. 2
[TopsinkoBblit HOMep B Tabnuie MenneneeBa. CeKTpbl U3JIy4€HUS U TOTJIOIIEHHUS,
CIIEKTPOCKOI, MPHUMEHEHHE CHEKTPAIBHOTO aHAIN3A.
2 | U3oTomsl, simepHbIe CUITbI, SHEPTHS CBSI3H. 2 2
IMoncuér neiirponos. ledexr macc. Pemenne 3amau.
3 | PagmoaktuBHOCTB. BHIBI M3MydeHU. 2 2
Wcropus otkpertus. Mapust CknanoBckas- Kropu. 3akons! anbga, 6eta 1 raMma pacrnajios.
4 | MeTtozpl perucTpalid MOHU3HUPYIOLIUX U3JIydeHUH. SiepHble peakiyH. 2 2
SAnepnas sueprusCuérunk I'elirepa, kamepa BunbcoHa, my3slpbKoBasi Kamepa, METO]
TOJICTOCIIONHBIX hoTodMynbcuit. Tpeku yacTuil.
5 | Jlabopamopnas pavoma Ne 13(6) 2
Habnrwoodenue cniowno20 u IuHetnyamulx CHeKmpos
6 | Jlabopamopnas pavoma Neld( 7) 2
«Hccnedosanue mpekog 3apsdiCeHHbIX Yacmuy no 20mogbim pomozpaghusimy
7 | Jlabopamopnas pavoma Nel5( 8) 2
«Hccrneoosanue denenust s0pa amoma ypaua no pomozpaguu mpekosy.
8 Pemrenue 3amau. 2
KonTposbHas padora NeS
CamocrosTenbHas padoTa 00y4aronIuXcs: MOAr0TOBKA KPATKUX COOOIISHUH 0 TeMaM 10
«Bupl pagoakTUBHOCTUY U «SlaepHast SHEpIrus»
Pa3nea 7.
OpoJronust Beenennon
Crpoenue n Pe3yabTarsl 0CBOCHUSI YUeOHOM AeATEIbHOCTH 8
pa3BuUTHE IIpenmerHble:
BcenenHoii J0JIZKeH YMeThb - HaOoaTh 3a 3Be3/1amMu, JIyHo# u nianeramu B Teseckorn. HaOmronaTs

COJIHEYHBIE MISITHA C IOMOUIBIO TEJIECKOIA U COJIHEYHOIO dKpaHa.
Hcnonw3oBate MHTEpHET 17151 MOMCKA U300paXeHUH KOCMUYECKUX 0OBEKTOB U HH(POPMALIUU 00 UX
ocobeHHOCcTsX OOCYX)aTh BO3MOXKHbBIE ClieHapuu 3BoIonMK BeenenHoit. Mcnonb3oBath
WuTepHeT /Ui noucka COBpeMeHHON HHpopManuu o pa3Butuu Beenennoil. OnieHuBaTh
MH(OPMAIIHIO C TIO3ULIUHU €€ CBOUCTB: IOCTOBEPHOCTH, 0OBEKTUBHOCTH, IOJTHOTHI, AKTyaJIbHOCTH U
T. 1.

AOJIZKeH 3HATh - BHIYHCIICHUE 3HEPTHH, 0CBOOOXKIAIONIEHCS TPH TEPMOSAEPHBIX PEAKIIHAX.
®opMynupoBKYy npolieM TepMosiepHoi sHepreTUKU. OObsICHEHNE BIUSHUS COTHEUYHON
AKTUBHOCTH Ha 3eMJIt0. POJIb KOCMUYECKHMX UCCIIEJOBAHUM, UX HAYYHOTO M 3KOHOMUYECKOIO
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3HAYEHUS.
OO0cyx/1aTh COBPEMEHHBIC TUTIOTE3bI O MPOUCX0XkaeHUsT COTHEYHON CHCTEMBI

MeranpeaMeTHsble:
yMEHHE IMyOIMYHO MPEJCTABISATH Pe3yAbTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTH TUCKYCCHH,
JOCTYITHO ¥ TAPMOHHYHO COYeTasi CoJepKaHne u (GOPMBI ITpeCTaBIIsIeEMO HHPOPMALIUU

Conepxxanue yueOHOro Marepuaja

1 | 3emus. Jlyna. ComHire.

Ckopoctu, rof, CyTKH, CMEHa BpeMEH rojia, MPUJIUBBI U OTIMBBL, IOBEPXHOCTH JIyHBI,
MIPUTAXKCHUA. COCTaB, TEPMOAACPHAA pCaKlus, TCMIICpAaTypa Ha MOBEPXHOCTU U B HEJIPAX,
CKOPOCTbh, PAacOJIOKEHUE B HAllleH rajakThke, nsaTHa Ha CoJiHIe.

2 | ConneyHas cucTeMa-
Mepkypuii, Benepa, 3emirs, Mapc IOnurep, Caryph, Ypan, Hentyn, [Inyron — roaa, cyTku,
TEMIIEPAaTYPHBIN PEXKHUM, CKOPOCTH, IIOBEPXHOCTH.

3 | 3B&3mbI
Knaccudukanus mo pazmepam, 1isetam, Bo3pactam. CKOPOCTH.

4 | Mereopsl, MeTeOpHTHI, KOMETHI. ['anakTuka. Becenennas.
Cocras. [lepnona o6pamenust komeT. MiMeHa 1 BUABI Okalmnx rajakTuk. CKOPOCTH.
Beckoneunocts Beenennoii.

CamocrosTenpHas paboTa 00yJaronuxcs: MOArOTOBKA KPAaTKUX COOOIIEHUH TT0 TEME

«CoBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU BceneHHomny.
BrImmomHUTE TECTHI

IToBTOpPEHUE
nepej
IK3aMEHOM.
12 4.

1 | Kunematuka. OCHOBBI TUHAMUKH. 3aKOHBI COXPAHECHHS B MEXaHUKE.

OcnoBsl MKT. 3akonbl TepMoiMHaMUKH. CBOMCTBO T'a30B M )KUIKOCTEH U TBEPABIX TEI

OnektpocraTuka. [locTosiHHBIN TOK. DIEKTPHUUECKU TOK B Cpeaax

DOnextpomarauTHas uaaykuus. ['enepatop. Tpancopmatop. [lepenaya anexTposHepruu.

PannoBonnsl. [Ipocreiimnii npuéMuuk. OnTuka.

o OlbhlwlpN

®otoaddext. Ctpoenue aroma. PannoakTHBHOCTS.

N NININDN

Pemiennie 3amau. MTorosast KOHTpoJbHAs paboTa

Oosi3aTenbHas aynuTopHas - 180
CamocTosiTesqibHas padoTa.- 84
MaxkcumaabHass Harpy3ska- 264

34




YCJIOBUSA PEAJIMBALIUA TPOI'PAMMBI IMCHUIIJIMHBI
TpeOdoBaHusi K MUHUMAJBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreYeHUIo

Peanuzauus nporpaMMbl JUCHMIUIMHBI TpeOyeT HAMYUS y4eOHOro KabuHeTa GU3NKu
OO0opynoBanue yueOHOT0 KabUHeTa:
- IOCAJA0YHBIX MECT IO KOJMUYECTBY 00Y4arOIINXCS;

- CTYJIbS,
- JIOCKa KJlacCHasi;
- TabopaTOPHBIE CTOJIBI;
- pabodee MeCTO MPETNoIaBaTENIs;
IIpuGopsl U ycTpolicTBAa:

- [TpuGop nst gemoHcTpanuu aedopmaruit

- MasTHuK B yacax, rpy3bl Ha MPYy>KUHAX.

- KamepToHn, tuHaMoMeTp, MAaHOMETP

- Maker aBuraTesi BHyTPEHHEr0 CTOpaHUs

- IIcuxpomerp, rurpomerp

- Kanmnimsapsl. Kpucrammaeckue pemeTki.

- DJIEKTPOCKOIL.

- KonzeHncaropel.

- AMTIepMETpPBI, MUJUTHAMIIEPMETPBI, BOJLTMETPHI, KIII0OUH, HA00p CONTPOTUBIICHUN
- HaGop ans uccneoBaHust IEPEMEHHOTO TOKA, SIBJICHUH 3JIEKTPOMarHUTHOM
- Habop a5 uccnenoBanusi Toka B OJYIMPOBOTHUKAX
- HaGop mns nccnenoBaHus 1eneii TOCTOSTHHOTO TOKa
- HaGop cniekTpanbHBIX TPYOOK C HCTOUHUKOM
-CneKkTpoCKOMbI

- UcTOYHMKY TUTAHUSL.

- JIno b1, TPaH3UCTOPBL.

- I'eneparop, Tpanchopmarop.

- HabopsI kaTyIiek 1 MarHuTOB

- ®oTOAIEMEHTBI, COJIHEUHBIE OaTapeu, paauoMeTp.

- ®oTorpaduu Tpekos

- Kamepa Buiibcona.

Crenppl, TaOAMIIBL, MJIAKATHI

- OnopHble KOHCTIEKTHI IO (pu3HKe

- Mexnaynaponnas Cucrema usmepenus (CH)
- I[IpucraBku

- OxpaHa Tpyna.

Y4eOHbIe HATJISHBIC TIOCOOHS:

- HIHCTPYKTUBHas Tabnuia «[IpaBuia TeXHUKU 0€30MaCHOCTH B KAOMHETE XUMUNY,;

- CIIPaBOYHOE y4eOHOE MOCOOHe M0 HEOPraHUIECKOW XUMHUHU

- KoJuteK1us «BoJlokHA: HATypaJIbHbIE U CUHTETUYECKUE)»

- METOAMYECKHE PEKOMEHJAITNH 10 BBITMOJIHEHUIO 1a00paTOpPHBIX paboT MO XUMHUH;

- METOJINYECKHE PEKOMEHIALIMHU 0 BBIMOJHEHUIO BHEAYTUTOPHON CaMOCTOSITENIbHOM

TexHu4yeckue cpencTna 06V‘{eHI/I}I

- TETIEBU30D
- BUAeoOuOInoTeKa
JlelicTBYIOIIas HOPMATUBHO-TEXHUYECKASL U TEXHOJIOTMYECKAS JOKYMEHTALIUSL:

- [IpaBrJia TCXHUKHU 0€30I1aCHOCTH U HpOPI3BO,Z[CTB€HHOfI CaHUTapuu.
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Nudopmannonnoe odbecieyeHue 00yueHust

Ilepeuenn pexoMeHayeMbIX YueOHBIX U31aHnii, IHTepHeT-pecypcoB, 10NOTHUTEILHOT
JINTEPaTypsbl
Jiis oOy4aromuxcs
OcHoBHas
1. JmwutpueBa B.®. ®usuka mist mpodeccuii ¥ CreuaIbHOCTeH TEXHUIECKOTO Mpoduinst — M.:
OO6pazoBarenpbHO-U3IATEIbCKUN TEeHTp «Akanemusi», 2010. — 448 c.
2. JImutpueBa B.®D. ®usuka: yueOHHK IS CTY. 00pa30Bar. yUpexKIeHUH cpel. mpod. 0Opa3oBaHus
— 14-e u3n., crep. — M.: U3narensckuil neHTp «Akagemusi», 2011. — 464 c.
3. JmurpueBa B.®. 3amaun mo gusuke: yued. mocodue s CTy. 00pa3oBar. yUpexkJaeHUN Cpe/l.
mpod. obpazosanus / B.®. [imurpuena.-5-¢ uz., crep. — M.: I3garenbCkuii MEHTP «AKaIeMus»,
2011. - 363 c.
JomnonauTenbHas
4. Tenpenmreiin JI1.O., luk FO.U. ®usuka. Yuebnuk mms 10 k. — M., 2005.
5. T'ennmenmreiin JI.3. luk FO.U. ®usuka. YueOnuk ms 11 kit — M., 2005.
6. I'pomor C.B. ®usuka: Mexanuka. Teopust OTHOCUTEITLHOCTH. DJICKTPOJMHAMHKA: Y UYSOHHUK JIJIS
10 k1. 061meo6pa3zoBaTeNbHbIX yupexkaeHuil. — M., 2001.
7. T'pomoB C.B. ®uszuka: Onrtuka. Temnossie siBneHus. CTpoeHHe U CBOMCTBaA BellecTBa: Y YeOHUK
st 11 ki1, oOmeoOpazoBarenbHbIX yapexaeHuit. — M., 2001.
8. EnoxoBuu A.C. CripaBoYHHK 110 ()M3MKE U TEXHUKE: Y4eO. mocooue i ydammxcs. — M.:
[Ipocsemenue, 2005. — 224 c.
9. KacesHoB B.A. ®usuka. 10 ki1.: YueOHHK /7151 00111€00pa30BaTeIbHBIX YICOHBIX 3aBeIcHUH. — M.,
2005.
10. KacesroB B.A. ®uszuka. 11 xi1.: YueOHuk 1151 0011e00pa3oBaTesIbHBIX YIeOHBIX 3aBeieHuid. — M.,
20083.
11. Camotinenko [1.H1., Cepreer A.B. COopHHK 33124 ¥ BOTIPOCHI 10 (u3uKe: yuaed. mocodue. — M.,
2003.
Jns mpenongaBaresst
1. ®enepanbubiii 3ak0H 0T 29.11.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii Deaepanum.

2. Ilpukaz MunucrepcTa o6pazoBanus 1 Hayku PD ot 17.05.2012 Ne 413 «O0 yTBepKaeHUN
(benepanbHOrO roCcyIapcTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CpelHero (MOIHOro) 00IIero
00pazoBaHUM.

3. IIpuka3z MunucrepcTBa oopazoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUU u3Me-

Henuii B [Ipukaz Munucrepcta oopazoBanus u Hayku PO ot 17.05.2012 Ne 413 “O06 yrBepkaeHun

(benepanbHOrO roCcyIapcTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CpelHero (MOIHOro) 00IIero

00pazoBaHus .

4. TTuceMo JlemapTamMeHTa rocyJapCTBEHHON MOJUTHKH B cepe MOArOTOBKU PabOUUX KaJApOB U

JI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomenaanuu no opraHu3aluy NOJydeHUs

cpenHero o0rero 00pa3oBaHus B PeJIeiax OCBOEHHS 00pa30BaTeIbHBIX IPOTPaAMM CPEIHETO

npodeccrnoHaIbHOT0 00pa3oBaHus Ha 6a3e OCHOBHOIO 00IIEro 00pa3oBaHus ¢ y4eTOM TpeOoBaHUM

(benepanbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEeNbHBIX CTAHIAPTOB U MOJTy4aeMOn Ipodeccuu uin

CMELUAIBHOCTH CPEIHEr0 NPOoPeCcCHOHATBHOTO 00pa30BaHU».

5. I'pomos C.B. Illaponosa H.B. ®u3uka, 10—11: Kuaura qns yuurens. — M., 2004.

6. Kabapaun O.®., Opnos B.A. DxcniepuMmeHTanbHble 3a1aHus 1o ¢pusuke. 9—11 kinaccel: yuebHoe
nocobue A yyamuxces ooieo0pazoBaTeabHbIX yupexaeHuil. — M., 2001.

7. KacpsaHoB B.A. Meronnueckre pekoMeHJallMy 10 UCT0Ib30BaHuI0 yueOHuKoB B.A.KacbsHoBa
«Puzuka. 10 ki.», «®usnka. 11 xi1.» npu n3ydyeHuH GuU3nKu Ha 6a30BOM U NMPOPUIBLHOM YpOBHE. —
M., 2006.

8. Kacesnos B.A. ®uzuxka. 10, 11 k1. Tematnueckoe u noypouHoe ranupoBanue. — M., 2002.

11. JTaGkoBckuit B.b. 220 3anau no ¢pusuke ¢ pemeHUsIMU: KHUra A ygamuxest 10—11 k.
o01m1eo0pa3oBaTeNbHBIX yupexaeHuit. — M., 2006.
12. O.M. llIBenoBa «Buas! u popMmsl camocToaTensHoi padoTel ctyaenTo 'OY CIIO no
qucimumae «Matematuka»-M: YMII T10 JIOM, 2010.
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HNuTepHer- pecypcebl

www.fcior.edu.ru (dexpepanbHbiil HeHTP HHPOPMATHOHHO-00Pa30BaTEIbHBIX PECYPCOB). )
wwww.dic.academic.ru (Akagemuk. CiaoBapu u 3HIMKI0Ne MK ). WWW.booksgid.com (Booxka Gid.
DnekTpoHHAast OMOIHOTEKA). Wwwiglobalteka.ru (I'mobanreka. ['mobaipHas OMONIMOTEKA HAYIHBIX
ecypcoB). www.window.edu.ru (Eauroe okHO A0CTyIa K 00pa3oBaTeIbHBIM pecypcam). WWW.St-
00Ks.ru (JIyummast yaeOHast tureparypa).
WWW.S)ChOO .edu.ru (Poccuiickuii 00pa3oBarenbHblii MmopTan. JoCTymHOCTh, KauecTBO, 3ddeK-
TUBHOCTb).
www. ru/book (DiekrpoHHas GHOIHOTEYHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBarenbhbie pecypcbl MHTepHeTa — Dusunka).
www. school-collection. edu. ru (Exunas xomnexiust III/I(iéEOBI)IX 00pa30BaTEIBHBIX PECYPCOB).
https//fiz.1september.ru (yue6Ho-MeTO qruecKast razeta «Dusnkay).
www.n-t.ru/nl/fz (HoGenesckue naypeatst o Gpusmke).
WWW.nuclphyS.SInfp.msu.ru (Anepnas ¢puzuka B IHTEpHETE).
www. college. ru/fizika (IToarotoska x EI'D).
www.Kvant.mccme.ru (Hay4HO-TOMyJISIpHBIN (PU3HKO-MaTeMaTHYeCKui KypHai «KBaHT»). WWW. YOS.
ru/natural-sciences/html (ectecTBeHHO-HAYUIHBIH KypHAI ISt MOJIOACKH «IIyTh B HAyKy»

KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHUA JUCIHUITJINHBI
KoHTposib M OLEeHKAa pe3yJbTaTOB OCBOEHHUS JIUCHMIUIMHBI OCYIIECTBISETCS MNPEnoJaBaTeiieM B
MpoIecce MPOBEACHUS TPAKTUYSCKUX 3aHATHH M J1a00OpaTOpHBIX pabOT, TECTUPOBAHUS, a TaKKe
BBITIOJTHEHUS OOYUAIOIIMMUCS WHIWBUTYATbHBIX 3aaHUH, TTPOCKTOB, UCCIEAOBaHUM.

XAPAKTEPUCTHUKA OCHOBHbBIX BIJIOB YYEBHOM JIEATEJILHOCTH
CTYJEHTOB

@D opMBI M METOALI KOHTPOJISI

Conepianne XapaKTepHCTHKA 0CHOBHBIX BH/I0B 1 OUEHKH Pe3yLTATOR
NesiTeJIbHOCTH CTYAEHTOB (Ha YPOBHE

OﬁyquI/m yqeﬁﬂblx HeﬁCTBHﬁ) OCHOBHBLIX BH/IOB
ACATCJIbHOCTH CTYACHTOB
BBenenne MJIaHUPOBaHNE COOCTBEHHON JIEATEILHOCTH IS (QpOHTANBHBIN ONPOC,
JOCTHUIKCHUSA ITOCTABJIICHHBIX Heﬂef/i Pa3Butue OBPHUCTHUYCCKAA 6606,[[3
CIIOCOOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOU MBICJIN,
JIOTUYECKH 0OOCHOBBIBATH CBOKO TOYKY 3pCHU,
BOCIIPpMHHUMATL U aHAJIM3UPOBATb MHCHU S
CO6eceHHHKOB, IIprU3HAaBaidA IpaBoO APYroro 4€JI0OBCKa
Ha MHOC MHCHUC.
YMeHune BBICKa3bIBATh TUIIOTE3bI JJIA 00BsICHEHUS
HAOJTIOIaEMBIX SIBJICHHIA.
YmMmenune npempiiaratb MOJICIN SIBJICHUU.

1. MEXAHUKA
Kunemamuxa |lIpencraBiieHre MEXaHUYECKOIO IBUKCHHUS TEIIA CamocrosTenbHas padorTa.
YPaBHEHUSMHU 3aBUCUMOCTH KOOPJHMHAT U MTPOEKIe | ppOHTAIBHBIN 0npoc,
CKOpocTH OT BpeMeHHu. IIpencrasienue IBpUCTHUECKas Oecena
OUHAMUKU MEXaHMUYECKOTO JIBUKEHUs Tena rpadukaMu 3aBU- | DKCHepTHast OlleHKa
CUMOCTH KOOPJUHAT U IIPOEKIUEN CKOPOCTH OT BBIIIOJIHEHMS U ONTMCAHUS
BpeMmeHu. OnpeiesnieHue KOOpAUHAT MporeHHoro  [1aboparopHoi paboTsl Nel
MyTH, CKOPOCTH U YCKOPEHUS Teja Mo rpapukam Cocrapnenue TadnuIL
3aBUCHMOCTH KOOPJAUHAT U IIPOEKIUN CKOPOCTH OT
BpemeHu. OnpeneneHue KOopAuHaT MPOUIEHHOTO
IIYTH, CKOPOCTH U YCKOPEHHUS TeJIa 110 YPABHEHUSAM
3aBUCHMOCTH KOOPJIMHAT U IIPOCKIUN CKOPOCTU OT
BPEMEHH.

IIpoBenenue cpaBHUTENBHOIO aHAJIN3A
PaBHOMEPHOTO U PaBHOIIEPEMEHHOIO IBUKCHUM.
YKa3aHue UCIIOIb30BAHUS IIOCTYIIATEIILHOTO U
BpAIaTEIbHOTO ABUKCHUHN B TEXHHUKE.
[Ipuobperenue onbiTa paboThHI B IPYIIIIE C

Ocnogul
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BBITIOJITHCHUEM Pa3JInYHbBIX COLIUAIbHBIX POJICH.
Pa3paboTka BO3MOXKHOW CUCTEMBI ACHCTBUN U
KOHCTPYKIIUH JIJISl SKCIIEPUMEHTATBLHOTO
OTIpEJICIICHNs] KHHEMATHYCCKUX BEJIMYKH.
[IpencraBnenne nHGOpPMAILIUK O BUAAX TBHKCHUS B
BHJIC TAOJIMIIBI

3akonuvl
coxpaueHus 8
MexaHuke
Mexanuueckue
xonebanus u
B0JIHbL

[IpumeHeHne 3aKk0Ha COXpaHEHUSI UMITYJIbCa TS
BBIUHCIICHUSI U3MEHEHUN CKOPOCTEN TEJl IPU UX
B3auMojieiicTBusaX. Mi3mMepenue paboThl cuil 1
W3MEHEHUE KUHETUYECKON DHEPTUU TeNa.
Berarcnenue paboThl CHIT M1 H3MEHEHHUS
KMHETUYECKON DHEPTUU TeJA.

BrrunciieHne noTeHIMaIbHOM S3HEPTUU TEN B
rpaBUTallMOHHOM TMoJie. [IpuMenenune 3akoHa
COXpPAHEHUS MEXAHUYECKOUW SHEPTHH MIPH pacyeTax
pe3yJIbTaTOB B3aUMOICUCTBUI Tl
rPaBUTAIMOHHBIMU CHJIAMU U CUJIAMU YIIPYTOCTH.

DKcriepTHas OlICHKa
BBITIOJTHEHUS ¥ OTTUCAHHUS
naboparopHbeix padboT No2 No,3
CamocrosrenpHas padora.
KonTponbnas padorta Nel
Cocrasienue TadIu
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MpoaorkeHne TabanLbl

Conepxanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BUJ0B
JAesiTeJIbHOCTH CTYJIeHTOB (HA YPOBHE Y4eOHbIX
JelicCTBHIi)

2. OCHOBBI MOJIEKYJIIPHOM ®U3UKHU U TEPMOJIMHAMUMKH

OcHosgbl
MONEKYIAPHOU
Kunemuyeckou
meopuu.
Hoeanvuwrii 2as

BrInonHeHue 3KCrepruMeHTOB, CIyXKaluX s
000CHOBaHMS MOJICKYJIAPHO-KMHETHYECKOW TEOpHU
(MKT). Pemenue 3a1a4 ¢ IpUMEHEHUEM OCHOBHOTO
ypaBHEHHS MOJIEKYJISIPHO-KHHETUIECKOH TEOPUH T'a30B.
Ornpezenenue nmapaMmeTpoB BEIIECTBA B Tra3000pa3HOM
COCTOSIHUM Ha OCHOBAHHMHU yPABHEHUS COCTOSHUS
U/ICATBHOTO Ta3a.

Ornpezenenue napaMmeTpoB BEIIECTBA B ra3000pa3HOM

COCTOSIHUM
Y IPOUCXOSIINX MPOLIECCOB MO Ipadrkam
3asucumoctu p (T), V (T), p (V).

DKCIIepUMEHTAILHOE HCCIIE0BaHNE 3aBUCUMOCTH P
(T), V(T), p (V). [Ipeacrasnenne B Buae rpadguxon
M30XOPHOT0, U300apHOTO U U30TEPMUYECKOTO
IIPOLIECCOB.

Brruncnenue cpeHel KHUHETUYECKOM SJHEPTUu
TEIJIOBOTO JABUKEHUS MOJIEKYJI 110 U3BECTHON
TEeMIIepaType BellecTBa. BpiCka3bIBaHNE TUIOTES VIS
00BsicHEeHUS HAOII0AaeMbIX SIBIEHUHN. YKa3aHUe IPaHHmIl
MPUMEHUMOCTH MOJEIIN «UJACAIBbHBIN I'a3» U 3aKOHOB
MKT

CamocrositenbHas paboTa,
(bpoHTaTBHBII OnpOC,
IBpHUCTHYECKas Oecena

OcHosvl
mepmMoOUHAMUKU

N3mepenue konmdecTBa TEIUIOTHI B MPOIECcax
Teruionepenaun. Pacuer koaudecTBa TEIIOTHI,
HE0OX0IMMOTO ISl OCYLIECTBIICHUS 3a/1aHHOTO
npoliecca ¢ Terionepenadeid. Pacuer nsmeHenus BHy-
TPEHHEW SHEPTUM Tell, paboThl U IEPETaHHOTO
KOJIMYECTBA TETUIOTHI C UCMOJIb30BAaHUEM IIEPBOTO
3aKOHA TEPMOJIMHAMUKHU. PacdyeT paboThl, COBEPIICHHOM
ra3om, 1o rpapuky 3aBUCUMOCTH

p (V). .
Boruncnenue paboTel raza, COBEpIICHHOMN pu
W3MEHEHHUH COCTOSIHUS 10 3aMKHYTOMY ITUKITY.
Boeruucnenue KIIJ[ mpu coBepiienun razom paboThI B
nporeccax U3MEHEHUsI COCTOSTHUS 10 3aMKHYTOMY
nukiy. OO0bsCHEHNE TPUHLIUIIOB IEHCTBUS TEIIOBBIX
MamvH. JleMoHCTpanus poiau GU3UKU B CO3aHUU U
COBEPIICHCTBOBAHUHU TEIUIOBBIX ABUTATENICH.
N3noxxeHue cyTu 3K0JIOTMYECKUX Mpooiem,
00yCIOBJICHHBIX Pa00OTON TEIUIOBBIX ABUraTeNeH U
IpEUIOKEHUE ITYTH UX pelIeHHsl. YKa3aHhe IPaHHUIl
IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. Y MEHUE
BECTH JIUAJIOT, BHICTYIIMBATh MHEHHE OTIIMOHEHTA,
y4acTBOBAThH B AUCKYCCHH, OTKPBITO BBIPAXKATh U
OTCTanBaTh CBOIO TOUKY 3PEHUSI.

VYka3zanue yueOHbIX TUCHUIUIMH, TPU U3YYCHUH
KOTOPBIX UCTIONB3YIOT YueOHbI MaTepuan « OCHOBBI
TEPMOIMHAMKI

KonTponbnas padorta Ne2
CocraBieHnue TabmauI]

Cesoiicmea napos,
JrcuoKocmetl,
meepovlx meJ

H3mepeHne BIaXHOCTH BO3/yXa.

Pacuer xonmyecTBa TEMIOTHI, HEOOXOAUMOTO IS
OCYILIECTBIEHUANIPOLIECCA IEPEXOA BEIECTBA U3
OJIHOTO arperaTHoro COCTOSIHUA B IPYToO€.
OKCIIEpUMEHTAILHOE UCCIIEA0BAHNE TEIIOBBIX CBOMCTB
BeulecTBa. [IpuBeeHne NpUMepoB KanIISIPHBIX
SIBJICHUH B OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX TEI.
[Ipumenenne GpuU3NIECKUX MOHATHN U 3aKOHOB B
y4yeOHOM MaTepuasie npopecCHOHAIBLHOTO XapakTepa.
Hcnonw3oBanue MHTEpHETA U1 TOMCKAa HHPOPMALIUHU O
pa3paboTKax U MPUMEHEHUSX COBPEMEHHBIX TBEP/bIX U
aMOop(HBIX MAaTEpUAJIOB

DKcnepTHast OLleHKa
BBINOJIHEHUS JTAOOpAaTOPHOI
paboTer Ne4 No5
TectupoBanue
KontponbsHas pabora Ne3
CocraBieHnue Ta0muI]
(bpoHTaIBHBIN onpoC,
IBpUCTHUECKas Oecena

3. DJIEKTPOJIMHAMMKA

Dnekmpocmamuxa |BLIq1/1cneHI/Ie CHJI B3aUMOICCTBUS TOUCUHBIX

(bpoHTaIBHBIN OnpOC,
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JIEKTPUYECKUX 3aPsI0B.
Brraucnenne HAITPAKCHHOCTHU 3JICKTPUUCCKOI'O IMOJIA
OJITHOT'O U HECKOJIbKUX TOYCUHBIX SJICKTPUICCKUX
3aps10B.

Brrurciienue noreHuana 3JIeKTPUIECKOro OIS
OJIHOT'O U HECKOJIbKUX TOYCUHBIX SJICKTPUICCKUX
3apsnoB. M3mepenne pasHOCTH MO TEHIHAIIOB.
H3Mepenne s3HEPTUM IIEKTPUUYECKOTO TOJIS
3apsKEHHOTO KOHJIEHCATOpa.

Pa3zpaboTka miiaHa 1 BO3MOXHOM CXeMbI ACUCTBUI
JKCIIEPUMEHTAIBHOTO OIIPEAEIICHUS dJIEKTPOEMKOCTH
KOHJICHCATOPa U AUICKTPUUECKON TPOHUIIAEMOCTH
BEILIECTBA.

IBpHUCTHYECKAs Oecena

Iocmosannuviti mox

W3mepeHune MOLTHOCTH AJIEKTPUYECKOTO TOKA.
N3mepenue 3/1C u BHYTpEHHETO CONMPOTHUBIICHUS
HCTOYHHUKA TOKA. BhIMosHEHNE pacyeToB CUJIbl TOKA U
HaIpsDKEHUH HA y4acTKaxX 3JIEKTPUYECKUX LeTei.
OObscHEHNE Ha TPUMEPE AMEKTPUUECKOM LIENH C IBYMS
ncrounukamu toka (9/1C), B kakoM cityuyae UCTOYHHUK
ANIEKTPUYECKON dHEPrun paboTaeT B peKuMe
reHepaTopa, a B KAKOM — B pEXKHUME MOTPEOUTENS.
CHsTHE BOJIBTAMIIEPHON XaPAKTEPUCTUKH JHOJIA.
[IpoBenenue cCpaBHUTENHHOTO aHAIN3A
MOJIYIPOBOIHUKOBBIX JHOJIOB U TPUOJIOB.
Ucnonb3oBanne MHTepHeTa As noucka nHGoOpMaluu o
MEePCIIEKTUBAX Pa3BUTHUS OJIYIPOBOIHUKOBOM TEXHUKH.
YcTaHOBKA NPUYMHHO-CIIEACTBEHHBIX CBA3EH

DKcriepTHas OIICHKa
BBITIOJTHEHHUS JIA0OPATOPHBIX
pabot No6,Ne, 7
TectupoBanue
KonTponbnast paborta Ned
CocraBienue Tadbauiy

Macuummnuvie
A61eHUs

I/ISMepeHI/Ie HUHAYKIUH MArHmMTHOT O I10JIA. BI)I‘-II/IC.]'IGHI/IG
CHIJI, )IeﬁCTBYIOIHHX Ha HpOBO)IHI/IK C TOKOM B
MarHuTHOM ToJie. Beraucienue cui, 1edCTBYIONIUX Ha
AJIEKTPUYECKUU 3apsil, ABUKYIIUNUCS B MATHUTHOM
noJie. UccnenoBanue BJIEHUN 3J€KTPOMArHUTHOM
WHIIYKITAW, CAMOWH TyKITHH.

Brruucnenue sHeprun MarHuTHOTO 10JIs1. OOBsICHEHNE
MIPUHIIATIA JEHCTBUS deKTpoaBuraresss. OObsicHeHne
MIPUHIINATIA JEHCTBUS TeHepaTopa MIEKTPUIECKOTO TOKA
1 DJIEKTPOU3MEPUTENBHBIX TPHOOPOB. OOBsCHEHNE
pPOJI MAaTHUTHOTO TI0JIsI 3€MJTU B KU3HH PACTEHUH,
[IpuBenenue npuMepoB MPAKTUIECKOTO TPUMEHEHUS
W3YYCHHBIX SIBJICHUM, 3aKOHOB, MPUOOPOB, YCTPOMCTB.
[IpoBeneHne cpaBHUTEIHLHOTO aHAIM3a CBOHUCTB
AIIEKTPOCTATHYECKOTO, MATHUTHOTO U BUXPEBOTO
ANeKTprIecKuX mnojieid. OObsICHEHUE HA TIPUMEPE
MarHUTHBIX SIBJICHUH, TOYeMY QU3HKY MOKHO
paccMaTpUBaTh KaK METAUCIUILINHY

KonTponbhnas padota Ne5
CocraBieHue TabmauI]
(bpOoHTAIBHBIN OTIPOC,
IBpUCTHYECKas Oecea

Onexmpuueckuul
MoK 8 cpedax

CHSITHE BOJBTAMIIEPHOM XapaKTePUCTUKH AUOMA.
[IpoBenenue CpaBHUTEIHHOTO aHAIHU3A
MOJIYTIPOBOIHUKOBBIX JUOJIOB M TPUOJIOB.
Mcnionb3oBath HTEpHET /Ui oMcKa HHPOPMAIUU O
MEPCIEKTUBAX PA3BUTHUS MOIYIPOBOIHUKOBOM TEXHHUKH.
Y cTaHaBnuBaTh NPUYUHHO-CIIEACTBEHHBIX CBS3H.

PaccuuThIBaTh MO 3aKOHAM 9JICKTPOJIN3aA.

IMPUMEPHI MPAKTUICCKOTO NPUMECHCHUA N3YUCHHBIX
IMOJIYITPOBOAHUKOBBIX JTUOJ0B U TPAH3UCTOPOB.
HpI/IMepLI MPaKTUICCKOI'0 IPUMCHCHUS I'aJIbBAHHUKH,
TaJIbBAHOIIIIACTUKH, DJICKTPOJIM3a.

DKcrepTHas OLleHKa
BBITOJIHEHUS JTA0OPATOPHOI
paboThl Ne§

Cocrapienue Tabauiy

DnekmpomazHummu
as UHOyKyus

BBIYHCIICHUE DHEPTUU MarHUTHOTO TIOJIS,
JEMOHCTPUPOBATh 3JIEKTPOMAarHUTHYIO MHAYKIHIO,
npasuio Jlenna. IlpuBoauTs mprMepsl MPaKTHUYECKOTO
MIPUMEHEHHsI U3YYEHHBIX SIBJICHUHN, 3aKOHOB, TPHOOPOB,
YCTPOMCTB.

B CpaBHCHHUU SJICKTPUUCCKUC U MAIHUTHBIC T10JIA,
ABJICHHUC CAMOMHIYKIITNHN

DKcnepTHast OLleHKa
BBINOJIHEHUS 1TAOOpaTOPHOI
paboTtbr Ne9

Kontponbsaas pabora Neb
CocraBieHue Ta0IuL

4. KOJIEBAHMA Y BOJHBI
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Copepkanue XapaKkTepucTHKA OCHOBHBIX BH/10B
AesAITeIbHOCTH CTYA€HTOB (HA YPOBHe
o0yueHust Y4eOHBIX JIeliCTBHIi)
Onexkmpomaenumn |HaOmoneHue ociMiorpaMM TrapMOHHUYECKUX DKcrepTHas OLeHKa
vle Konebanus KOJIe0aHM CHIIBI TOKA B IETIH. BBITOJIHEHHS TA00paTOPHOI
Dnexkmpomaenumu |3MepeHne 3J1€KTPOEMKOCTH KOHEHCATOPA. pabotsl NelO
ble GONIHbI W3mepenne MHAYKTUBHOCTD KaTYILKH. KonTponbnas padora Ne7

HccnenoBanue siBiIeHUS IEKTPUUYECKOTO PE30HAHCA B
IIOCJIEI0BATEIILHOM LIETH.

[IpoBenenue anaoruu Mexay pu3sn4ecKUMU
BEJIMYMHAMH, XapaKTEPU3YIOLUIUMU MEXaHUYECKYIO U
JJIEKTPOMArHUTHYIO KOJIEOATEIbHBIE CUCTEMBI.
Pacuer 3HaueHui CUIIbl TOKA U HATIPSKEHUS HA
JJIEMEHTaX LIEMU IEPEMEHHOTO TOKA.

Hccnenosanue npuHuna aeicTBus Tpanchopmaropa.
WccnenoBanue npuHuna J1eicTBUS TeHEpaTopa
repeMeHHoro Toka. Mcnons3zoBanne MHTepHETA AM1st
MOMCKa MH(POPMAIIMU O COBPEMEHHBIX CIIOCO0ax
nepeiauu IEKTPOIHEPT U

Ocy1iecTBieHrE pauonepeaun U paguonpuema.
HccnenoBanue CBONCTB 2IEKTPOMATHUTHBIX BOJIH C
TIOMOIIIHI0 MOOMIIBHOTO TemedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIIEHHUS K U3y4aeMbIM Ha
ypokax (pu3uku 00BEKTaM M OCBAMBAEMBIM BUAM
nesTenbHOCTH. OObsICHEHHE TPUHIUITHATIBHOTO
pa3nuuus NPUPOABI YIPYTUX U 3JIEKTPOMArHUTHBIX
BOJIH. V31105k€HnE CYyTH 3KOJIOTHYECKUX MPOoOieMm,
CBSI3aHHBIX C JIEKTPOMArHUTHBIMU KOJIEOAHUSIMU U
BoJHaMH. OOBSICHEHHE POJIH 3JEKTPOMArHUTHBIX BOJIH
B COBPEMEHHBIX HMCCIIeIOBaHUAX BeeneHHon

Cocrasienue TadIuI

5. OIITUKA

Ilpupooa ceema
Bonnoesobie
ceolicmea ceema

[IpuMeHeHHE Ha IPAKTHKE 3aKOHOB OTPAXKCHHSI U
MIPEJIOMIICHHUS CBETA TIPH PEIICHUM 3a/1a4.
Onpe/ielieHre CIEKTPATBHBIX TPAHUI]
YyBCTBHTEIHLHOCTH YEJIOBEYECCKOTO TJI1a3a.

YMeHue CTpOUTh U300paXKeHUs MIPEMETOB, JaBacMble
JAMH3aMU. PacdeTr paccTOsIHUS OT JIMH3BI 10
U300pakeHHs npeaMeTa. Pacuer onTHYeCKO# CHITBI
auH3blL. 3MepeHne pOKYCHOT0 pacCTOSIHUS JTUH3BI.
HcnpiTanue Mojieied MEKPOCKOIIA U TEJIeCKOIIa
Hab6mronenue siBiiennst uHTEpQepeHInm
3JICKTPOMAarHUTHBIX BOJIH. HaOmroneHue sBiieHus
TU(PPAKIMK 3JICKTPOMarHUTHBIX BOJIH. HaOmoneHue
SIBJICHUS TIOJIAPU3AIIUH 3JICKTPOMArHUTHBIX BOJIH.
W3MepeHue IIMHBI CBETOBOM BOJIHBI IO PE3y/IbTaTaM
HaOJroIeHK sABNIeHUs nHTepdepenuu. Haomonenue
sIBJICHUs qudpakiuu cBeta. HabmoaeHue siBieHus
HOJIIPU3AIIMU ¥ Jucrepcuu ceeta. [Touck pasnuuuii u
CXOJICTBA MEXIY TUPPAKIIMOHHBIM H JUCIIEPCUOHHBIM
CIICKTPaMH.

[IpuBeaeHre IPUMEPOB MOSBICHUS B IIPUPOJIC U
UCIIOJIb30BAHUS B TCXHUKE SBJICHUN MHTEP(PEPEHIINH,
TUPaKIHH, TOJNSPU3ALNN U IUCTIEPCUH CBETA.
[Tepeuncnenre MeTo10B O3HAHMSI, KOTOPBIE HC-
110JIb30BaHbl IPU U3YUYCHUH YKA3aHHBIX SIBJICHUN

OKcIepTHas OLEHKA
BBIIIOJTHEHUS JTA0OPATOPHBIX
pabot Nell No.12
Kontponbnast pabora Ne8
CocrasieHue Ta0IuI
(GbpOoHTANBHBIN OTIPOC,
aBpHUCTHYECKas Oecena
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Conepanne XapakTepucTHKA OCHOBHBIX BH/I0B
NeATeJIbHOCTH CTY/IEHTOB (Ha YPOBHE Y4eOHbIX
00yueHust JelicCTBHIi)
6. QJIEMEHTBI KBAHTOBOW ®U3UKH
Keanmosas Hab6monenue dotosnekrpudeckoro ¢ dekra. KonTtponpaas padota Ne9
onmuKa Pacuer MmakCUMaNIbHOM KHHETUYECKOW SHEPTUU

IEKTPOHOB MIPH g)OTOBJIeKTpI/I‘IeCKOM apdexre.
Onpenenenre padOTHl BBIXOA MIEKTPOHA 110 TpapuKy
3aBUCHMOCTH MAaKCUMaJIbHOM KHHETUYECKON SHEPTUU
(OTOZIIEKTPOHOB OT YaCTOTHI cBeTa. Mi3Mepenue paboThl
BbIXOJ1a 2J1eKTpoHa. [lepeuncinenue npudbopos
YCTaHOBKH, B KOTOPBIX IPUMEHSAETCS O€3-MHEPLIUOHHOCTh
gOTOB(b(beKTa.

ObsSCHEHUE KOPITYCKYJISIPHO-BOJIHOBOTO Ayallu3Ma
CBOMCTB (O0TOHOB. OOBACHEHNE POJIM KBAHTOBOI ONTHKH
B Pa3BUTHUHU COBPEMEHHOU (pU3UKU

Duzuxa amoma
U AaMmoOMHO20
a0pa

Habntonenue nuHelyaTbIX CIIEKTPOB.

OO0bscHEHNE TPOUCXOXKICHUS TMHEWYATOrO CIEKTPa
aToMa BOJOPOJa U pazInyuus JUHEHYaThIX CIIEKTPOB
pa3IMYHBIX ra3oB. MccnenqoBanre JMHERYATOTO CHEKTPA.
Hccnenoanue mpunIiuna paboThl TIOMUHECIICHTHOM
namnel. Habmonenue u 00bsicHeHUe NpuHIUNa 1eHCTBUS
nazepa. [IpuBeseHre mpruMepoB UCIOIb30BAHUS Jla3epa B
COBPEMEHHOM HAYKE U TEXHUKE.

Ucnonb3oBanne MuTepHera ans novcka nHdopmanuu o
MepCreKTUBax MPUMEHEHHUS Ja3epa

Habmonenue TpekoB anbga-uacTul] B kamepe Bunbcona.
PerucrpupoBanue siA€pHBIX H3ITY4EHHUI C TOMOIIBIO
cueTyuka ['eitrepa.

Pacuer sHEprum cBsi3u aTOMHBIX A1€ED.

Onpenenenue 3apsiia 1 MACCOBOIO YMCIa aTOMHOTO s]Ipa,
BO3HHUKAIOIIETO B PE3YAbTAaTE PAIMOAKTUBHOIO pacnajia.
Brruncnenue s3aepruu, 0cBoO0KAAFOIICIHCS TIPH
pPaauoaKTUBHOM pacIaje.

OnpeneneHre NpoayKTOB SACPHON peaKIUH.
Brruncnenue 3Hepruu, 0CBoO0KAAFOIICIHCS TIPH SIIEPHBIX
peakuusx. [loHnMaHne NpeuMyIecTB U HEAOCTATKOB
WCIIOJIb30BAaHUS aTOMHOM W3110keHue cytu
9KOJIOTMYECKUX MPOOIIEM, CBI3aHHBIX C OMOJIOTHUYECKUM
JIEUCTBUEM PaJIMOAKTUBHBIX M3MyueHuil. [IpoBenenue
KJIacCU(UKAIIUU 3JIEMEHTAPHBIX YaCTHUIL 10 UX PU3U-
YEeCKUM XapaKTepucTUkaM (Macce, 3apsay, BpeMEHH
JKWU3HH, CIIUHYH T. 11.).

[ToHnMaHMe LIEHHOCTEW Hay4YHOI O II03HAHUS MUpa HE
BOOOIIIE JIJIs YEJIOBEUECTBA B IEJIOM, a Ui KaXKJ0TO
oOyuaromerocs JM4HO, IEHHOCTEH OBIAICHUSI METOJIOM
HAyYHOTO TO3HAHUSA I JOCTUKEHHS ycrexa B JII000M
BH/JIE MPAKTHUYECKOM JIeATEITbHOCTH

DKcriepTHas OIICHKa
BBITIOJTHEHUS
1ab0paTOpPHON PabOTHI
Nel3 Ne.14,Ne 15
KonTponsHast padota
NelO

OKcnepTHas OLEHKa
MyOJTUIHOM 3aIIUTHI
WHIMBUTYTbHBIX
MIPOEKTOB, AIIEKTPOHHBIX
MpEe3EHTalHM.

7. 3BOJIIOLIUSI BCEJJEHHOMN

Cmpoenue u
pazsumue
Bcenennoti

Habmronenue 3a 3se3gamu, JIyHOU U T1aHeTaMu B
teseckon. HaOmroneHue COJIHEYHBIX IISATEH € IIOMOIIBEO
TEJIECKOIIa U COJIHEYHOTO HKpaHa.

Hcnonb3oBanue MHTepHETA A5 IOMCKA N300paeHUI
KOCMHUYECKUX 00BEKTOB M MH(pOpMAIMK 00 UX
ocobeHHOCTAX OOCYXICHNE BO3MOKHBIX CIICHAPHEB
spoJirounu Beenennon. Mcnonb3zoBanue MHTepHeTa s
MOUCKA COBPEMEHHOW MH(OPMAIIUU O Pa3BUTHHU
Bcenennoii. Onienka nHGOpMaIuu ¢ MO3UIINU €€
CBOMCTB: IOCTOBEPHOCTH, OObEKTUBHOCTH, TIOJTHOTHI,
aKTYaJbHOCTH M T. JI.

TectupoBanue.
DKcIiepTHas OLEHKa
MyOJIMYHOM 3alUTHI
WHIVBUAYAIbHBIX
IIPOEKTOB, JJIEKTPOHHBIX
IIPE3EHTALNM,
BBICTYIIJICHU Ha
OTKPBITBIX YPOKaX,
CEMHUHapax,
KOH(epeHIHIX
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PazpaboTumkm:
OI'bBOY CIIO «ITK», npenonaBatens ¢pusuku Kopodosa M. M.

JKCHepThI:

MeCTO paboThI 3aHMMaeMas J0JKHOCTb VHHIIHAAJIBI,
p
bammus)

(mecTo paboThbl) (3aHMMaeman fLOMKHOCTD) (nHMLmansl, damunmn)
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PesyabTaTnl 00yyeHus
(ocBOEHHBbIE YMEHHs, YCBOCHHbIE 3HAHMA)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB 00y4eHusl

OcBoeHHbIC YMEHHUA:

onucvleamov u 00bACHAMb Qu3uuecKue
AGNeHUA u ceéolicmeéa mes: JIBUKCHUE
HG6GCHBIX TCI U I/ICKYCCTBGHHI)IX CHYTHI/IKOB
3eMiiM; CBOKWCTBAa Tra30B, JKHAKOCTEH H

TBEPJIBIX Te; AIEKTPOMATrHUTHYIO
WHIYKIIHTO, pacnpocTpaHeHue
ANIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE

CBOWCTBA CBETAa; M3IYYCHHE U IOTJIOUICHUE
cBeTa atoMoM; GoTo3ddexT;

Texkywuit KOHmpOb: ODKCIEPTHAs OICHKA
3amuThl 1a0. pad. Ne 4 No5 No7

Pybestcuvlit  KoHmpob. KOHTPOJIbHBIE pad
Ne3Ne6 Ne§ Ne9

CamocrosrenbHas padora.

[IpomexxyTouHas KOHTpOJbHasI paboTa
Hmozoevuii konmpons: 1 xypc - Hmoecosas
KOHMPOIbHAs paboma.

omauyamep TUTIOTE3bl OT HAYYHBIX TEOPHIi;

oenamo 8b1600bI1 Ha OCHOBE
AKCIIEPUMEHTAJILHBIX JTaHHBIX HPUBOOUM b
npumepul, MOKAa3bLIBAIOIINE, 4T0:

HAOMIONEHUSI M OKCIIEPUMEHT  SABISIOTCSA
OCHOBOHM UIsl BBIABMIKEHHS] THUIOTE3 U
TEOPUid, O3BOJIAIOT MPOBEPUTH UCTHHHOCTD
TEOPETUYECKUX BBIBOJOB; 4YTO (pu3mueckas
TEOpUs JAaeT BO3MOXHOCTH  OOBICHATH
U3BECTHBIC SIBJICHUSI MPHUPOABI U Hay4dHbIE
(bakThl, MpeAcKa3plBaTh €IIe HEU3BECTHHIC
SIBJIICHUSA

Texkywuit Kommponb: ODKCIIEPTHAs OICHKA
3ammuThl 1a0. pad. Ne3 No 5

Pyoexcnvtit.  konmpons  CaMocTOSTENIbHAS
pabora.

Hmozoewlii Konmponw:
1 kypc -- Hmoeosas koumponvHas paboma.

Ilpusooumsv  npumepsl  nRPAKMUYECKO20
UCNO/Ib308AHUA  (PU3UYECKUX  3HAHUIL:
3aKOHOB MEXaHUKH, TEPMOJIUMHAMHUKU H
ANIEKTPOAUHAMUKH B DHEPT€TUKE; PA3TUIHBIX
BUJIOB DJIEKTPOMATHUTHBIX M3JIy4eHUN st
pa3BUTHUS PAagUO M TEICKOMMYHHKAIIH,

Tekywjuii KOHmpoawb: OSKCIEpTHAs OLIEHKa
3amuThl J1a0. pad. Ne 1 Ne2 No3 No7

Pybesxncuvtit Konmpoas. KOHTpOIbHBIE pad Nol
No2 Ne

CamocrostensHas paboTa.

[TpoMexyTOUuHBIE KOHTPOJIbHBIE paboThI
Hmozoewtit konmposnn:

KBAaHTOBOW (PH3UKK B CO3JaHHM SJCPHOU I kypc -- Hmozosas konmpoavras paboma.
SHEPIreTHKH, JIa3€POB;

gocnpunumams u na ocnoee nonyuennvix | 1€Kywuii  Konmpons:  CaMocTosTENLHAS
3HAHUIL ~ CAMOCHMOAMENbHO  OUECHUBAMDb pabora.

uH(pOpMaIHIO, COZIepKALIYOC B
coobmennax CMMU, HWurepHere, Hay4HO-
MOIYJIIPHBIX CTaThAX;

Hmozoewtii Konmponw:
I kypc -- Hmoeosasn konmponvhas paboma.

YcBoeHHBIE 3HAHNUA:
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cmblct noHamuii:  (HU3NYECKOE  SIBIICHUE, Texywjuii  konmpons: OSKClEpTHas —OLCHKA
[WIOTe3a, 3aKOH, TEOpHs,  BewlecTso, | 3AIIMTHI 1a0. pal. Nel Ne2 Ne3 Ne6 Ne7

B3aUMOJICICTBUE, 3JIEKTPOMATHUTHOE TIOJIE, Pybescnorii Konmpons: KOHTPoIbHBIC pab Nel
BOJIHA, (OTOH, aToM, aTrOMHOE  SJIpo, No2 Ne 3 Ne4 No5 .

MOHHU3HUPYIOIIUE W3JIy4CHUS], ILUIaHETA, CamocrosrenbHas padora.
3Be3na, CojiHeyHast CHCTEMa, TajaKTHKa, [IpoMeKYTOUHBIE KOHTPOJIbHBIE PAOOTHI
Bcenennas; Hmozoewtit KoHmponn:

I kypc -- Hmoeosasn konmponvhas paboma.

cmbicl  (puzuueckux @eauduH: CKOpPOCTD, Texywjuii  konmpons: OSKCrepTHas —OLCHKA
YCKOpEHHE, Macca, CHila, HMIYIbC, pabora, | 3AHIHTEI nab. pad. Nel Ne 2 Ne 3

MEXaHIYECKas SHEprus, BHYTPEHHSIS Pybesncuviit Konmpons: KOHTposbHbIE pad Nel
9HEprusi, abCOFOTHASI TEMITepaTypa, CPEIHSs Ne2

KHHETHUYECKasi SHEPrusi YacTHI[ BEUIECTBA, CamocrosiTenbHas padoTa.

KOJINYECTBO TETUIOTHI, AJIIeMEHTapHbBIN HIpomexyTO4HbIC KOHTPOJIBHBIC PAOOTEI
AIIEKTPUUYECKHIA 3apsi; Hmozo06b1it KOHmMpoOb:
1 kypc -- Hmocosas konmponwvhas paboma.

Tekywuit KoOmmpob: ODKCIEPTHAs OICHKA
CMBLCTL (pusuueckux 3aKoH06 Kiaccudeckoii | 3AIIHTEI mab. pa0. Nel Ne2 Ne 3 Ne7

MEXaHUKH, BCEMHPHOTO tarorenus, | Py0excnyiii KOHmpons: KOHTPONbHbIE pab Nel
COXpaHEHHS  JHepruW,  uMmyibca | 2@ 2Ne3
ANEKTPUYECKOTO 3apsifia, TEPMOIAMHAMHUKH, CamocrostenbHas pabora.
371eKTPOMAarHUTHOM uHyKuy, | [IPOMEKYTOUHBIC KOHTPOILHBIC PAOOTHI
dorosrddekra; Hmoz06b1it KOHmMpPOb:

1 kypc -- Hmoeosas koumponvHas paboma.
6K1a0 poccutickux u 3apybexcnvix yuenwix, | TeKyuiuii  konmpons:  CamocTosTenbHas

OKa3aBIIMX  Haubojbllee BiusHMe Ha | PaboTa.

pasBuTHE PU3KKY;
Hmozoewlii KoHmponw:

1 kypc -- Hmoeosas koumponvHas paboma.




Pe3yabTaThl (pOpMHPOBAHUSA 00IIMX KOMIIETCHIMH

B X0/1¢ OcCBOeHus Y /|

PesyabTarhl Dopmei 1
OcHOBHBbIE IOKA3aTEJH OL[eHKH MEeTO/bI
(ocBoeHHbIe 001IME
KoMIeTeHIIH) pe3yJjbTaTa KOHTPOJIA U
OIIEHKH
OK 1. TloHumarp CyIIHOCTb WU | - 0O0CHO8aHUe 8bibOpa npogeccuu; | Icce
COLIMANBHYI0 3HAYUMOCTb CBOCH | -  yuacmue 6  meponpusmusax | [lopmghonuo
Oynyiei mpodeccuu, MPOSIBIATh K | npogheccuoHanrbHol
HEW yCTOWYMBBIA HHTEPEC HAnpaeieHHoCmu, IIpezenmayuu
- npoexmupoganue unousuoyaivhou | Cepmughuxam,
mpaekmopuu  npopeccuoHaIbHO20 | C8UOEeMENbCHEO,
paseumus
OK 2. OpraHu3oBbIBaTH | - onpeoeneHue 3a0au | Mumepnpemayus
COOCTBEHHYIO NEATeNbHOCTD, | desimenbHOCmu c yuemom | pe3ynbmamos
UCXOSl W3 LEIM U CIOCOOOB €€ | nocmasgienHvlx yeneti u cnocobos ux | oessmenbHoCmu
TOCTHKEHHUS, OTIPENIENICHHBIX | OOCUNCEHUL, obyuawowezocs 8
PYKOBOIUTEIIEM - CMPYKMypupoeanue  3a0ay | Xxo0e BblNOJIHEHUs
oesmenbHOCMU CamMoOCmosmenbHou
- NIAHUPOBAHUE CAMOCMOAMENbHOU | pabombl
oesmenbHOCMU c yuemom
nocmaenenHwvlx yenel u cnocovos ux | [llopmghonuo
docmudiceHutl, onpeoeneHubix | obyuarouecocs
npenooasamesnem
OK 3. AmnanusupoBarh pabouyro | - enadenue ancopummom pewerus | Unmepnpemayus
CUTYAIMIO, OCYIIECTBIIATh TEKYIIUH | 3a0a4 U aHanu3a KOHMPOJLHOU | pe3yibmamos
U WUTOTOBBIM KOHTPOJIb, OLEHKY U | pabomuvl, desmenbHOCMU
KOPPEKIIHIO COOCTBEHHOM | - 8b100p AOEKBAMHBIX CUMYAYUAM | 00YUAIOWe20Cs 6
NeSITeNIbHOCTH, HECTH | Memo0o8 U cpeocms KOHMPOIs, | npoyecce 0C80eH s
OTBETCTBEHHOCTh 3@ PE3YJbTATHl | OYyeHKU U Koppekyuu codocmeennou | V/[, 6 xooe
cBOCH pabOTHI oesimenbHOCIuU; NPAKmMu4ecKux
- npogedeHue KOHMPOJs, OYeHKU U | 3aHAMULL
KOppeKyuu co6CcmBeHHO
oessmenbHOCU;
- @biNOJIHEHUe  (DYHKYUOHANbHLIX
0bs3anHOCMel 8 pAMKAX 3A0aHHOU
pabouell cumyayuu
OK 4. OcymecTBasaTh IOUCK | - 81adeHue Memooamu u cnocooamu | Ikcnepmuoe
uHpopMaluy, HEOOXOAUMON HJs | noucka uHgopmayuu, HabrooeHue 8
3¢ hEeKTUBHOTO BBITOJIHEHUS | - ocyujecmenenue OYeHKU | X00e ayOumopHoll
npodeccuoHaNbHBIX 33a1a4 3HauumMocmu  uHgopmayuu O | U 6HEAyOUMOPHOU
8bINOTHEHUS NPAKmMuKo- | camoCmosmenbHou
OPUEHMUPOBAHHBIX 3A0AY, pabomsi, peuieHus
- UCNOb308aHUE UHOPMAayUU Kax | NPaAKmMukKo-
cpedcmaa aghghexmusrnozo | opueHmuposanHvIx




OKOHYaHHne TabAnLbl

8bINONHEHUS npakmuko- | 3a0au
OpPUEHMUPOBAHHBIX 3A0AY
OK 5. Ucnonw3oBars | - enaoenue NEepPCOHANbHBIM | DKCnepmHoe
nH(OPMAIMOHHO- KoMnvlomepom u nepugheputinblmu | HabarooeHue 8

KOMMYHHUKAIIMOHHBIC TCXHOJIOTUH B
podecCHOHABHON IeATEITBHOCTH

yempoucmeamu  npu 8bINOJHEeHUU
BHEAYOUMOPHOU CAMOCMOSAMENbHOU
pabomul;

- UCNONb308AHUE  NPOCPAMMHOSO
obecneyeHusi 6 peuleHuUu Y4eOHbIX
3a0ay;

- ocyujecmeneHue aHaiu3a u OYeHKU
ungopmayuu ¢ UCNOIL3IOBAHUEM
UHOPMAYUOHHO-
KOMMYHUKAYUOHHBIX — MEXHOJI02Ull
(31eKMpOHHO-MemooudecKue
KOMNJIeKmMyl,  UHMEPHem-pecypchl,
97IeKMPOHHbLE HOCUMENU U M.O.)

xo0e oceoenusn Y[
Jugpepenyuposa
HHbLU 3a4em
TIlopmeonuo
lIpezenmayuu
IIpoexmul

OK 6. Paborate B KOMaHJE,
3¢ hexTUBHO o01maTbCst c
KOJUIETaMH, PYKOBOJICTBOM,
KITHEHTaMH

- ocywecmeneHue 83aumMoo0elcmeus
c ooyuarowumMucs,
npenooasamenamMu 8  npoyecce
o0OyueHus;

- NposiGNIeHUe KOMLEeKMUBUZMA,

- enaoenue mexHoo2uell
aghpexmuenozo ooweHus
(mooenuposanue, opeanuzayus
0OWeHus, ynpaeieHue ooOueHueM,
pedhnexcus oowenus) c
00VUAIOWUMUCSL u
npenooasamesimu

Okcnepmuoe
HabaoeHue 8
xo0e oceoenusn Y[

Okcnepmuoe
HabaroeHue 8
Xo0e

G opmanuzosanHvix
0bpazosamenbHbIX
cumyayui
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