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MNOSCHUTEJIBHAS 3AIIMCKA

[Iporpamma o6meo0pa3zoBaTeabHON yueOHON TUCIUTUINHBI «DU3uKay MpeaHazHaueHa s
u3ydyeHust (pu3uku B MpoecCHOHANBHBIX  00pa30BATENbHBIX  OpPraHU3alMsIX  CPEIHETro
npoECCHOHATBLHOTO 00pa30BaHMsl, PEATH3YIOMUX 00pPa30BaTEbHYI0 MPOrPpaMMy CpPEIHETO
obmiero oOpazoBaHMsl B TpeAesiaXx OCBOCHHS OCHOBHOHM MpodecCHOHATbHONW 00pa3oBaTeIbHOM
nporpammbel CIIO (OIIOITI CIIO) na 6aze ocHOBHOro o0mero oOpa3oBaHHs IPU IOATOTOBKE
KBAJTM(HUIHUPOBAHHBIX paboumx, ciyxkamux rno mpodeccun 15.01.2005 Cpapmuk (py4HOit u
YaCTUYHO MEXaHM3HPOBAHHOW CBAPKH (HAILJIABKH ).

[IporpamMma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmero odpa3oBaHws,
NPEIBSBISEMBIX K CTPYKTYpPE, COJCPKAHUIO M PE3yJbTaTaM OCBOCHUS YYCOHOW IUCITUIUINHBI
«Pu3nKa», B COOTBETCTBUU C PexoMeHAAaUMsSMU MO OpPTraHU3aIMK IOJyYEeHHUS! CPEIHEro OOIIero
o0pa3oBaHUs B Mpejeliax OCBOCHHS 00pa30BaTENBbHBIX MPOrpaMM CPEIHETO MPOQeCcCHOHATBHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO oOmiero obOpa3zoBanus c yderoMm IlpuMmepHOI OCHOBHOI
0o0pa3oBaTeNbHOW TMPOTPaMMBI  CPEIHEro o0mero o0pa3oBaHUs, OJOOPCHHOH pelIeHHEeM
denepanbHOro yaeOHO-METOINYECKOTr0 00BhEIMHEHUS 0 00IIeMy 00pa30BaHUIO (MPOTOKOJ OT 28
utoHs 2016 r. Ne2/16-3), B o0beme 180 yacos.

Coneprxanue nporpammbl «Du3nkay HaIIPaBIeHO HA JOCTHYKEHUE CIETYIOIIUX yeell:

® OCBOCHHE 3HaHWI 0 PyHIaMEHTAIbHBIX (PU3NYCCKUX 3aKOHAX M MPUHIUIIAX, JICKAIIUX B
OCHOBE COBPEMCHHOH (pU3MUECKON KapTUHBI MUPa; HAU0O0JIEEe BXKHBIX OTKPBITUSIX B
obacT (pU3MKH, OKA3aBIINX OMPEACIISIONIee BIMIHUE HAa Pa3BUTHE TEXHUKH U
TEXHOJIOTUH; METOJIaX HAYYHOTO MIO3HAHUS IPUPO/IBL;

® OBJIAJICHUE YMEHHUSIMHU IPOBOJUTH HAOIIOACHNUS, IJIAHUPOBATH M BBITIOIHATH YKCIIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bI U CTPOUTh MOJICIU, IPUMEHSTH ITOJyUYECHHbIC 3HAHUS 110 (PUBUKE IS
00BSICHEHUS pa3HOOOpa3HBIX (PU3MUYECKUX SBICHUI U CBOWCTB BEILIECTB; MPAKTHYECKH
UCIIOJIb30BaTh (PU3NUECKUE 3HAHUS, OIICHUBATh IOCTOBEPHOCTh
€CTeCTBEHHO-HAYYHOU MH(POPMALINY;

® Dpa3BUTHE MIO3HABATEIIbHBIX MHTEPECOB, MHTEUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeH s 3HaHUM U yMEHUH 10 (PU3HKE ¢ UCTIONb30BaHUEM PA3INYHBIX
MCTOYHHUKOB MH(POPMAIIUHN U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA;

e BOCNHUTaHHE YOS KIEHHOCTH B BO3MOXKHOCTH IMO3HAHMSI 3aKOHOB ITPUPO/IbI, UCIIOIB30BaAHUS
JOCTHKEHUH (PU3KMKM Ha O1aro pa3BUTHUS 4EI0BEYECKON IIMBUIN3AIMH; HEOOXO0IMMOCTH
COTPY/ZIHUYECTBA B IPOIIECCE COBMECTHOTO BHIIMTOJIHEHUS 3a/1a4, YBAXUTEIHHOTO OTHOIICHHS
K MHEHMIO ONIOHEHTA MPH 00CYKIEHUH POOJIEM eCTECTBEHHO-HAYYHOTO CO/IePIKaHUS;
TOTOBHOCTH K MOPAJIbHO-ITHYECKON OILIEHKE MCITOJIb30BaHMSI HAYYHBIX JOCTH)KEHUH,
YyBCTBAa OTBETCTBEHHOCTH 3a 3alLUTY OKPYXKaroIlel cpe/ibl;

® HCIIOJIb30BaHHE MPUOOPETEHHBIX 3HAHUI U YMEHUH [T PeIICHUS TPAKTUIECKUX
3a]1a4 TIOBCETHEBHOM XKHU3HU, 0OecTieueHHs 0€301MacHOCTH COOCTBEHHOH JKU3HH,
palMoHaIBFHOTO MPUPOIONOIB30BAHUS H OXPAaHbI OKPYKaIOLIeH Cpeibl ¥ BO3MOXKHOCTh
MPUMEHEHHS 3HaHUH MTPH PEIICHUH 3a/1a4, BOSHUKAIOUINX B IMTOCIIEAYIOMICH
npoecCUOHATLHON 1EATEIEHOCTH.

Bubl KOHTpOJS: TEKYLUH, TPOMEKYTOUHBIHN (pyOeKHBII), HTOTOBBII.

[IpennoururenbHbie (OpMBI OPraHU3AMH YUeOHOTO MpoLecca: JIEKIIUU, YPOKHU-
NPaKTUKYMbI, KOMOMHUPOBAaHHBIE YPOKH M UX COUCTAHUSI.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUATIIMHBI «®U3UKA»

B ocHoBe yueOHONM mucuumiuuHbl «PU3MKa» JEKUT YCTaHOBKAa Ha (OPMUPOBAHUE Y
CTYZICHTOB CHCTEMBbI 0a30BbIX MOHATUN (U3UKU U TPEACTABICHUNH O COBPEMEHHOH (M3MUYecKOn
KapTUHE MHUpA, a TakkKe BbBIPAOOTKa YMEHUH MNPUMEHATh (U3NYECKHWEe 3HaHMs, KaKk B
npodeCCHOHATIBLHOM 1eATENbHOCTH, TaK U JUIS PeLIeHNs KU3HEHHBIX 3a/1a4.

MHorue nojoxeHus, pa3BUBaeMble (U3MKOH, pacCMaTPUBAIOTCS KaK OCHOBA CO3/aHUSA U
UCITOJIb30BaHUSI MH(GOPMAMOHHBIX M KOMMYHHMKalMOHHbIX TexHonoruit (MKT) — omnHoro u3
Han0oJiee 3HAUYMMBIX TEXHOJOTMUECKUX JOCTHKEHUH COBPEMEHHOM LIMBUIIN3ALHH.

®du3uKa AaeT K104 K TOHUMAaHUI0 MHOTOUYUCIIEHHBIX SIBJIEHUM U MPOLIECCOB OKPYKAIOIIErO
MHpa (B €CTECTBEHHO-HAYYHBIX 00JACTAX, COLIMOJIOTHH, YKOHOMHKE, sA3bIKE, IUTEpaType u ap.). B



¢u3uke GOpMUPYIOTCSI MHOTHE BUBI JACSITEIBHOCTH, KOTOPBIE HMEIOT METAPEAMETHBIN XapakTep.
K HuM B mepByr ouepeib OTHOCATCS: MOJEIUPOBAaHME OOBEKTOB M IPOLECCOB, NPUMEHEHHE
OCHOBHBIX METOJOB MO3HAHHs, CUCTEMHO-UH(POPMAIIMOHHBIA aHaIn3, (POPMYIMPOBAHUE TUIIOTES,
aHaJu3 U CHHTE3, CpPaBHEHUE, 0000IIEeHNE, CUCTeMAaTH3allls, BbIIBICHNE TPUUYNHHO-CIIEICTBEHHBIX
CBsI3eH, MOMCK AaHAJOroB, YIpaBJCHHE OOBEKTaMU M IpoleccaMu. VIMEHHO 3Ta IUCIMILIMHA
IO3BOJISIET MO3HAKOMUTH CTYJEHTOB C HAayYHbIMH METOJIAaMH I103HAHMsI, HAYyYUTh UX OTIMYaTh
TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®dusnka UMeeT OYeHb OOJIBLIOE U BCEBO3PACTAIOIIEE YHCIIO MEXKIUCLUIUIMHAPHBIX CBA3EH,
IpUYEM Ha YPOBHE, KaK IMOHITMMHOIO anmapara, TaK W HWHCTPYMEHTapUsi M SBJISETCS
METOAMCUUIUIMHON, KOTOpas MPEIOCTaBIseT MEKAUCUUIUIMHAPHBINA S3BIK JUIsI ONMCaHUS HAy4YHOU
KapTUHBI MUDA.

®du3snka ABIAETCS CUCTEMOOOPA3YIOIUM (PAKTOPOM sl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX

MPEIMETOB, MOCKOJIbKY (H3UYECKHE 3aKOHBI JIeKAaT B OCHOBE COJCPXKAaHUA XHUMUH,
O6uonoruu, reorpaduy, acTPOHOMHM U CHELUANBHBIX JAUCLHUIUIMH (TEXHUYECKas MeXaHHKa,
AIIEKTPOTEXHUKA, DJEKTPOHUKA M JIp.). YueOHas aucuuiuinHa «DPH3UKa» CO37aeT YHUBEPCAIHHYIO
6a3y as u3ydeHus oouenpodecCHOoHaIbHBIX U CIIEHAIbHBIX JUCLUIUIMH, 3aK1abIBas pyHIaMEHT
JUISL TTOCJIEYIOIEro OOy4YeHHUs CTYIEHTOB.

IIpodunbHas cocraBnsomas o01eo0pa3oBaTeIbHON AUCHUIINHBL «DU3KKa» peanu3yercs
B COJCpXaHUM OOYyYEHHUs, KOJIMYECTBE YaCOB, BBIJACIAEMBbIX Ha H3YYEHHUE OTACIbHBIX TEM
IporpaMMbl, TIyOMHE MX OCBOEHHUS CTYAEHTaMH, 00beMe M XapaKTepe NMPaKTUYECKUX 3aHSTUH,
BUJIaX BHEAYIUTOPHOIN CaMOCTOATEIbHONU PabOThI CTYIEHTOB.

IIpu ocBoenun mnpodeccuit CIIO TexHuyeckoro mnpopuias HIpPoPecCHOHATHLHOIO
oOpa3oBaHus (Qu3MKa u3ydaercss Oosiee yriayOJIeHHO, Kak TpoduiabHas ydeOHas IUCIUIUIMHA,
YUUTBIBAIOIIAs CHENU(PUKY OCBaUBAEMBbIX MTPOHECCU.

B conmepxxanum y4eOHOW AMCHMIUIMHBI «(pHU3MKa» TpPH TOATOTOBKE OOYYAIOIIUXCSA TI0
npodeccusiM  TEXHHUYECKOTO  Mpodmias  NpodecCHOHATBLHOTO  00pa3oBaHUs  NMPOPUIBLHOM
COCTaBJISIIOLIEH fABIsAETCA paszen «DJEeKTpPOJMHAMUKa», TaK Kak OOJBUIMHCTBO NPOQeccHii,
OTHOCSIIUXCS K 3TOMY HPOQUIIIO, CBSI3aHbl C 3JIEKTPOTEXHUKON M 3y1eKTpoHUKOW. [loBblmieHHOE
BHUMaHUE MOET OBbITh YyJIENeHO H3Y4eHHIO pasnenoB «Mexanuka», «MosekynspHas (u3Mka.
TepMoauHaMuKa», U OCOOEHHO TEM 3KOJIOTMYECKOTO COJAEp)KaHUs, MPHUCYTCTBYIOIUX IOYTH B
KaXKIIOM paszere.

Teopernueckue cBeneHHs MO (U3MKE JOMOIHAIOTCS JIEMOHCTPALMSMHU U J1a0OpaTOPHBIMU
paboramu.

[IpodwmibHas HampaBlE€HHOCTb OCYIIECTBIAETCS TakkKe MNYyTEM YBEJIMYEHUS 0NN
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB, Pa3IUYHBIX (POpPM TBOpUECKOH pPAaOOTHI (MOATOTOBKH H
3alUThl pedepaToB, MPOEKTOB), PACKPHIBAIOIINX BaXHOCTh U 3HAYUMOCTh TEXHUYECKOTO MPOdUIIs
BBIOpAaHHOU TTpodeccum.

MECTO YYEBHOW JUCIIATIJIMHBLI B YYUEBHOM ILJIAHE

VYyeOHnas nucuuruinHa «Ou3ukay SBiIsSeTcs] y4eOHBIM MPEAMETOM 00s3aTeIbHON MpeaAMETHON
obmnactu "EcrectBennbie Hayku" ®I'OC cpennero oduiero oopazoBaHusl.

B npodeccronanbHbIX 00pa30BaTEeIbHBIX OpraHU3aLUsgX, PEATU3YIOIUX 00pa30BaTeIbHYIO
nporpaMMmy cpesiHero oomiero oopaszoBanus B npeaenax ocsoeHuss OITOIT CIIO Ha 6a3e 0CHOBHOTO
obmrero o6pa3oBanus, yueOHast qucuIuimHa «PU3HKa» U3ydaeTcsl B 0011e00pa3oBaTeIbHOM IUKIIE
yuebHoro mnana OITIOIT CITO Ha 6a3e 0CHOBHOTO OOIIEro 0Opa3oBaHMsI C MOJIYYCHUEM CPETHEro
obmero oopazosanus (I[TITKPC).

B yue6nbix mmanax [IIIKPC yuebnas nucrurummaa «®u3uka» BXOIUT B COCTaB OOMIMX
0011eo0pa3oBaTeabHbIX YUYE€OHBIX JUCHUIUIMH, (OPMHpPYEMbIX U3 0O0S3aTENbHBIX MPEAMETHBIX
obnacreit ®I'OC cpemnero obmiero obpazoBanus, mis npodeccuit CIIO cooTBeTCTBYIOMIETO
npod st mpodheccuoHaILHOTO 00pa30BaHMS.

PE3YJIbTATHI OCBOEHH A YYEFHOW JUCIHUIIINHBI

OcBoeHue copepxanus yaeOHON TUCITUTUIMHBI « DU3HKa» 00€CTICUNBACT JOCTHIKEHNE
CTYJIEHTaMH CIEAYIOIINX PE3yIbTaTOB:



® JIUYHOCHIHbBIX:

YyBCTBO TOPJOCTH U YBa)KEHHs K UCTOPHH U IOCTHIKECHUSM OTEUECTBEHHOH (pu3nueckoi
HayKH; (PU3NYECKH TPAaMOTHOE TTOBEICHUE B TPOPECCHOHAILHON JEATEIHHOCTH U OBITY
npu o0palieHnu ¢ mpudopamMu U yCTpOCTBaMH;

TOTOBHOCTD K IPOJIOJKEHUIO 00pa30BaHMsl U MOBBIICHUS KBaTU(PUKAIUU B U30paHHOMN
npodecCuOHaNBHOM NeSTEIbHOCTH U 00BEKTUBHOE OCO3HAHHUE PO (PUBHUYECKUX
KOMIICTCHIIUM B 3TOM;

YMEHHE HCIOJIb30BATh JOCTUKEHHSI COBPEMEHHON (PM3UUECKOI HAYKU U (PU3UUECKUX
TEXHOJIOTHH JIJIsl MOBBIIIEHUSI COOCTBEHHOT'O UHTENIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MTPO(HECCHOHATLHOMN IEATEIIHOCTH;

YMEHHE CaMOCTOSTEIbHO JOOBIBATH HOBBIE AJIs ce0s1 pU3NUYECKUE 3HAHUS, UCIIONb3YS
JUISL 5TOTO TOCTYIHbIE UCTOYHUKU UH(POPMAIUH;

YMEHHUE BBICTPAaUBaTh KOHCTPYKTUBHBIE B3aMMOOTHOILICHUS B KOMAH/IE [0 PEIICHHIO
0o0IIUX 3aJa4;

YMEHHE YIPaBISATh CBOCH MMO3HABATEIBHOMN JEATEIbHOCTHIO, TPOBOAUTH CAMOOIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAJIbHOTO Pa3BUTHS;

CHOCOOHOCTH MPOTUBOCTOSTH UACOJIOTUH SKCTPEMU3MA, HAITMOHAIN3MA, KCEHO(DOOUH,
JTUCKPUMHHALIMU 10 COIUAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[HOHATIBHBIM MTPU3HAKAM
U IPYTUM HETaTUBHBIM COIMAIbHBIM SIBJIICHUSM

L4 Memanpedmemnblx:

UCIOJIb30BaHUE Pa3IMYHBIX BUJIOB [TO3HABATEIBHOM NESATEIbHOCTH ISl PELICHUS
¢bu3nuecKkux 3aj1a4, IPUMEHEHHUE OCHOBHBIX METOJIOB [103HaHU (HaOII01eH s,
OIHCaHMsI, U3MEPEHUS], SKCIEPUMEHTA) JIUIsl U3Y4YEHUs Pa3IMUHBIX CTOPOH OKpY Karomlen
JIEHCTBUTEIIFHOCTH,

UCIIO0JIb30BaHUE OCHOBHBIX MHTEIIJIEKTYaJIbHBIX ONEpalii: TOCTAHOBKH 3aJauH,
(dbopMynHpoBaHUs TUIIOTE3, aHATIM3a U CUHTE3a, CPAaBHEHMs, 0000I1IeHuS,
CUCTEMAaTHU3all1H, BbISIBJICHUS IPUYUHHO-CIICICTBEHHBIX CBSI3€H, [IOMCKA aHAJIOTOB,
(bopMynHpOBaHUS BBIBOIOB /ISl U3YUEHUS PA3IMUHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
SBJIEHUH U MPOIIECCOB, C KOTOPHIMHM BO3HUKAET HEOOXOIMMOCTD CTAJIKUBAThHCS B
npodeccuoHaabHOM chepe;

YMEHHE F€HepUPOBATh UEH U ONPEIEINIATh CPEICTBA, HEOOXOAUMBIE JISl UX
peanuzanuy,

YMEHHUE UCIOJIb30BaTh Pa3InYHbIE HCTOYHHUKH JUI MOJTy4YeHUs: GU3NIECKON
UH(pOpMalNH, OIIEHUBATh €€ JO0CTOBEPHOCTD;

YMEHHE aHAIM3UPOBATh U MPEACTABIATH HH(OPMAIIUIO B Pa3IMUHBIX BUAAX;

yYMEHUE IMyOJIUYHO MPECTABIATh Pe3yIbTaThl COOCTBEHHOI'O MCCIIEJOBAHUS, BECTH
JUCKYCCHH, JOCTYITHO ¥ TApPMOHUYHO cOYeTas cojiepkaHue U (hOpMbl PeCTaBIsIeMOM
uH(pOopMaLnu;

®  npeomemHbvix:

c(OpPMHPOBAHHOCTh MPEACTABICHUH O POJIM U MeCTe (PU3UKH B COBPEMEHHOM HAayYHOMH
KapTHHE MHpa; TOHUMaHue (prU3nUecKor CYIIHOCTH HabIro1aeMbIX Bo BeenenHoi
ABJIEHUH, posii GU3UKHU B POPMUPOBAHUU KPYro3opa U GyHKIHNOHAIBHON rpaMOTHOCTH
YeJI0BEKa JJISl PeIICHUs PAKTHUYECKUX 3a/1a4;

BJIaJICHHE OCHOBOITOJIATAIONIINMH (PU3NIECKUMU TIOHSATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSIMH; YBEPEHHOE MCIIOJIb30BaHUE (DU3HMUECKON TEPMHUHOIOTHU U
CHUMBOJIMKH;

BJIaJICHHE OCHOBHBIMH METOJJaMH HAYYHOTO TIO3HAHWUS, UCTIOIB3yEMBIMHU B (PH3HKE:
HaOJIF0ICHHEM, OTIHCAaHNEM, H3MEPEHHEM, SKCTIEPHMEHTOM;

yMeHust 00pabaThiBaTh pe3ynbTaThl U3MEPEHUI, 00HAPYKUBATh 3aBUCUMOCTb MEXKILY
(GU3NIECKUMU BETMINHAMHE, OOBSICHITH TIOJTYICHHBIC PE3YIIbTATHI U JIENIaTh BBIBOJIBI,
c(hOopMUPOBAHHOCTh YMEHUS periaTh GU3NIECKUE 3aa49H,

c(OpMHPOBAHHOCTh YMEHUS PUMEHSATH IOJTy4YEHHBIC 3HAHUS JJIs1 OOBSICHEHHSI YCIIOBHI
npoTekaHus GU3NUYECKUX SABICHUI B IpUpoe, MpodeccHoHaNbHOM chepe u At
HPUHATHS PAKTUUECKUX PELICHUH B IOBCEIHEBHON XKU3HH;

c(hOpMUPOBAHHOCTH COOCTBEHHOMN MO3UIIMH 110 OTHOIIEHUIO K (PU3MUECKOM



uH(pOpMaIINH, TTOTYyJaeMOU U3 Pa3HBIX UICTOYHHKOB.

B peamuzanmm  TpebGoBanuii DenepanbHBIX  TOCYIAPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJapTOB O00IIEr0o © MPOPECCHOHATHHOTO O00pa3oBaHUsT HEOOXOIUMO YYHUTHIBATH Kak
dbopMUpOBaHNE YHUBEPCAIbHBIX YU€OHBIX NEHCTBUM, TaK U OOIIMX U MPEIMETHBIX KOMIIETEHIUI
JUISL IOJTYYEHUS JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX PE3yIbTaTOB.

B mporpammy BEIIOUYEHO conepskaHme, HAIpaBJIeHHOe Ha (OpPMHpPOBaHUE ¥
CTYJIEHTOB OOIIMX KOMIIETEHIINH, HeoOXOoMUMBIX 111 KadecTrBeHHOro ocBoeHmss OIIOII
CIIO ma 06as3e OCHOBHOTO OOIIEro 00pa3oBaHUsS C IIOJIyYEHHEM CpPeIHEero OOIIero
00pa3oBaHUSI U IIPOTPAMMBI IOATOTOBKY KBAJIU(MUIIMPOBAHHBIX PA00YNX, CIIYKAIIUX 10
npodeccu 15.01.2005 Capmuk (pydHON U YaCTUIHO MEXaHU3HPOBAHHOW CBApKH (HATLIIABKH).

OK 01. Beibupats ciocoOsI pemieHus 3a1a4 mpodecCHoOHabHON IeATeIbHOCTH, TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBisTh TOWCK, aHAIW3 W HHTEPHpETAUio HHGOpMAIMK, HEOOXOIMMOM s
BBITIOJIHEHUS 3a]1a4 PO ECCUOHATIBHOMN 1A TEIHOCTH;

OK 03. [TnanupoBath U peaanu30BbIBaTh COOCTBEHHOE PO(ECCHOHATBFHOE U JINYHOCTHOE Pa3BUTHUE;
OK 04. Paboratp B KOJJIEKTHBE M KOMaHge, 3()(eKTHBHO B3aMMOJECHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KITUEHTAMH;

OK 05. OcymiecTBiATh yCTHYIO M NMHACBMEHHYI0 KOMMYHHKAIIMIO HAa TOCYJAapCTBEHHOM S3BIKE C
Y4€TOM O0COOEHHOCTEN COIMANLHOTO U KYIbTYPHOT'O KOHTEKCTA;

OK 06. IlposBasTh TIpaxaaHCKO-NATPUOTHUECKYIO IO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHNE HAa OCHOBE TPAJAUIIMOHHBIX O0IIEYEIOBEYECKIX IEHHOCTEH;

OK 07. CozeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIICH Cpeibl, pecypcocOepexeHu o, 3pHEeKTUBHO
JEICTBOBATh B UPE3BBIYAHHBIX CUTYAIIUIX;

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOMN EATETLHOCTH;

OK 10. IMTonp3oBatbes mpohecCHOHATBFHOM JOKYMEHTAIMEH Ha rOCy/IapCTBEHHOM U MHOCTPAHHOM
SI3BIKAX.

COJIEP’KAHUE YYEBHOM IUCHUTIJIMHBI
Bsenenue

®dusnka — QyHIaMEHTaIbHAs HAyKa O MPUPO/IE.

EcrecTtBeHHO-HAayYHBI METOJ| MO3HAHMSA, €r0 BO3MOKXHOCTHM M TPAaHULBI TPUMEHUMOCTH.
DKCIEPUMEHT U TEOpHUS B MPOIECCE MO3HAHUS NMPUPOIbl. MoaenupoBaHue pU3NYECKUxX sIBJICHUN U
rpoueccoB. Poiib 3kcriepuMenTa U TEOpUM B IPOLECCE MO3HAHUSA NPUPOabl. DPU3nuecKas BEIUYMHA.
[TorpemrnocTn n3MepeHu Gpuznueckux BeNMUunH. Ou3ndeckue 3aKoHbI. ['paHUIBI MPUMEHUMOCTH
¢usnueckux 3akoHOB. [loHsTHE O (DuU3MUeckol kapTUHE Mupa. 3HaueHUE (PU3UKU MPU OCBOCHHUH
npodeccuit CI1O u cnennansHocteit CIIO.

1. Mexanuka

Kunematuka. Mexannueckoe asmxkenue. [lepememenue. Ilyte. Ckopocts. PaBHOMEpHOE
NPSMOJIMHEMHOE  JBHKEHHUE. YCKOpEeHHE. PaBHONEPEMEHHOE MNPSIMOJMHEWHOE JIBUKEHUE.
CBobOogHoe manenue. [[BwkeHue Tena, OpPOIIEHHOTO TMOJ YyIJIOM K TOPU30HTY. PaBHOMEpHOE
JBUKEHUE 110 OKPYKHOCTH.

3akonsl Mexannku HprotoHa. IlepBbiii 3akoH HetoTona. Cuita. Macca. Umnynbc. Bropoit
3akoH Hprorona. OCHOBHOM 3akoH Kiaccuueckoil auHamuku. Tperuil 3akoH HbroToHa. 3akoH
BceMupHOTO TsaroTeHus. ['paButarmonnoe mose. Cuina Tsokect. Bec. CiocoObl M3MepeHust MacChl
Ten. Cuibl B MEXaHHUKE.

3aKOHBI COXPAHEHHSI B MEXAHUKE. 3aKOH COXPAHEHHUS UMITyJibca. PEakTUBHOE IBH)KEHUE.
Pabora cunpl. Pabora moTeHHManmbHBIX cuil. MomHOCTh. OHeprus. KuHeTudeckas SHEprus.
[ToTeHumanbHass SHEprus. 3aKOH COXPAHEHUS MEXaHW4YeCKOM fHepruu. l[IpuMeHeHue 3aKOHOB
COXpaHEHUS.

JlemoHCTpanuu

3aBUCHMOCTh TPAEKTOPHH OT BHIOOpA CHCTEMBI OTCUETA.

Bupl MexaHU4ECKOTO ABUKEHUSI.

3aBUCHMOCTbh YCKOPEHHS TeJla OT €r0 MacChl U CUJIbI, IeUCTBYIOMIEH Ha Teno. ClIoXKEeHUe CUl.
PaBeHCTBO W MNPOTHBOMOJOKHOCTh HANPABICHUS CHJI JEUCTBUS U IMPOTHUBOACUCTBUS.
3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIuu.



Cunel TpeHuUs.

HesecomocTs.

PeaktuBHOE NBHXKEHUE.

[Tepexon moTeHITMATBHONM SHEPTHH B KWUHETUYECKYIO U OOPATHO.
JIaboparopHbie pabOTHI

HccnenoBanue NBUKEHUS Tela MO 1eUCTBUEM OCTOSTHHOW CHUIIBI.

N3ydenne 3aK0Ha COXpaHCHHS UMITYIIbCA.

CoxpaHeHne MEXaHU4YEeCKOW YHEPTHH MPH IBHXKEHUU Tella MO ICUCTBUEM CUIT TSKECTH

U yIIPYTOCTH.

CpaBHeHue paboThI CUJIbI C HK3MEHEHHNEM KHHETHYECKOM SHEPTUu Tena.

N3yuenne ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKECHHS).

2. OCHOBBI MOJIEKYJIIPHOM (DM3UKH ¥ TEPMOJIUHAMUKH

OCHOBBI MOJIEKYISIPHO-KUHETHYECKON Teopuu. MnpeanbHbiii ra3. OCHOBHbBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Pa3mepsl M macca MOJIEKYJ M aTOMOB. bpoyHOBCKOE
newkenue. Juddysus. Cumbl u SHEprus MeEKMOJEKYISIPHOTO B3amMonelcTus. CTpoeHue
ra3oo0pa3HbIX, KUAKUX U TBepAbIX Ted. CKOpOCTH IBMKEHHS MOJEKYI M HX HU3MEpEHHE.
WneansHsiii ra3. /laBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KUHETUYECKOU TEOPHH T'a30B.
Temnepatypa u ee wu3MepeHue. [a30Bble 3aKOHBI. AOCOJIOTHBIA HYJIb TEMIIEPATYpHI.
TepmoanHaMuueckas IIKajga TEMIEPAaTypbl. YPaBHEHHE COCTOSHUSA HJIE€albHOrO rasza. MospHas
ra3zoBasi IOCTOSTHHAA.

OcHoBbl TepMoauMHaMHUKU. OCHOBHBIE IOHSTHUSI M OIpeaeicHUs. BHyTpeHHss sHeprus
cucTeMbl. BHyTpeHHSs 3Heprus ujaeanbHoro raza. Pabora u TemioTa kak (OpMBI IMepeaadu
sHepruu. TemIoeMKoCTb. YIelbHas TEIJIOEMKOCTh. YpaBHEHHE TemioBoro Oananca. llepBoe
Havajgo TepMoauHaMUKU. AnuabartHeiii npomecc. [IpuHimn nedictBus terioBod Mammubl. KITJ]
TEIJIOBOTO JABHraTens. Bropoe Hadano tepmoauHaMuku. TepMoarMHAMUYECKas IIKAJIa TEMIIEPATyP.
XonoaunpHble MalnHbl. Ternosble ABurarenu. OxpaHa npupobl.

CaoiictBa mapoB. Mcnapenue u konjeHcauus. HacwlieHHslit map u ero cpoicTBa. AO-
COJIIOTHAsT W OTHOCHUTEJIbHAs BIAXKHOCTH BO3Qyxa. Touka pocbl. Kunenwe. 3aBUCHMMOCTB
TEMIIepaTyphl KAIIEHUS OT JaBieHus. [leperpeTslii map u ero uCroib30BaHNUE B TEXHUKE.

CaoilicTBa XHMIKOCTEN. XapaKTEPUCTUKA KUIAKOTO COCTOSIHMS BemecTBa. [loBepXHOCTHBIN
CJIOM JKHUJKOCTH. DHEprusi MOBEPXHOCTHOTO CJOS. SIBJ€HMSI Ha TpaHMIE XUIKOCTU C TBEPIbIM
TenoM. KanuisspHsle sBIEHUS.

CpoiicTBa TBepAbIX Tesl. XapaKTepUCTHKA TBEPAOTO COCTOSHHUS BelIecTBA. YIpyrue
CBOMCTBa TBepAbIX Tea. 3akoH ['yka. MexaHudeckue CBOWMCTBAa TBEpPABIX Tel. TeriIoBoe
pacmMpeHue TBEPABbIX Tell U KuaAKocTel. [limaBienne u kpucraumsanusi.

JleMoHCTpanuu

JIBu>keHne OpOyHOBCKUX YacCTHII.
Huddysus.
N3meHeHune gaBiieHus ra3a ¢ U3MEHEHHEM TEMIIEPaTyphl IPHU MOCTOSITHHOM 00beMe.
W3oTepmuueckuii 1 n300apHBIH MPOIECCHI.
W3meHeHre BHYTpEHHEHN 3HEPTUU TEN TPU COBEPILIEHUHN paOOTHI.
Mogaenu TerIoBbIX ABUTaTENEN.
Kunenue Bo/ibI Ipy NOHWKEHHOM JaBJICHUU.
[IcuxpomeTp u rurpomerp.
SIBieHMsI TOBEPXHOCTHOT'O HATSKEHUSI M CMauMBaHUS.
Kpucrannsl, amopdHble BelecTBa, )KUAKOKPUCTAUINYECKHE Tela.
JlabopaTopHbIie paboTHI
N3mepenue BIa)KHOCTU BO31yXa.
N3mepenne noBEpXHOCTHOTO HATSHKEHUS KUIKOCTH.
Habmtonenue npouiecca kpucrammuzanuu M3ydenue nepopmannu pactsokeHus. Vzydenue
TEIJIOBOTO PACIIUPEHUS TBEPABIX TE.
N3yuenne ocoOEHHOCTEH TEIIOBOTO PACIIMPEHHSI BOBI.



3. DieKTpoaMHaMKKa

DnexTpuueckoe mnojie. DIEKTPUUECKHE 3apsaabl. 3aKOH COXpaHEeHHU 3apsna. 3akoH KymoHa.
Onektpuueckoe mnosie. HanpsokeHHOCTh 3iekTpudeckoro mnosis. [IpuHImMn cynepno3unuu moJieu.
PaGora  cunm  3IEKTPOCTATUYECKOTO OJIA. [Torenuman. Paznoctb MTOTEHIIUAJIOB.
OKBUIOTEHUHUAIBHBIE MMOBEPXHOCTH. CBSA3b MEXKIY HAIPSKEHHOCTBIO U PAa3HOCTHIO MOTEHIIMAJIOB
ANEKTPUUECKOTO Touisl. JuWdjekTpuku B aekTpuueckom moisie. [lonsipuzanus AUAIEKTPUKOB.
[TpoBoanuku B snexTpuyeckoMm noje. Konnencatopsl. CoequHeHHe KOHAEHCATOPOB B OaTapero.
DHeprusi 3apssKeHHOT0 KOHJIEHCATOpa. DHEPTUs 3JEKTPUUECKOTO MOJIS.

3aKOHBI TOCTOSTHHOTO TOKA. YCJIOBUS, HEOOXOJUMbIE i1 BOSHUKHOBEHUS U MOIACPKAHUS
anekTpudeckoro Toka. Cujaa Toka M IUIOTHOCTh Toka. 3akoH Oma mns ydyactka nenu 6e3 D/IC.
3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTHUBIIEHUS OT MaTepuasia, IJIMHBI U IUIOIAAU IONEPEYHOrO
CEYCHHUS] TMPOBOAHUKA. 3aBUCUMOCTb JJIEKTPUUYECKOTO COMNPOTHUBJICHUS MPOBOAHUKOB  OT
TEMIIepaTypbl. OJEKTPOABWKYIIAsl CHJIa MCTOYHMKA TOKa. 3akoH Owma Uil MOJHOM LemH.
Coenunenne npoBoJHUKOB. CoeTMHEHNE UCTOYHUKOB JICKTPUUYECKON SHEPruM B OaTapero. 3aKoH
Jlxoyns—IJlenna. Pabota 1 MOIITHOCTB 3JIEKTPUUYECKOTO TOKA. TeruioBoe AeiCTBIE TOKA.

DNEKTPUUECKUN TOK B MOIYNpoBogHMKaX. COOCTBEHHAS TPOBOAMMOCTE MOIYIIPOBOTHHKOB.
[TomynpoBOTHUKOBBIE IPUOOPHL.

MaruauTtHOE Tosie. BEKTOp MHAYKIHMM MarHWTHOrO moJjs. [[eicTBue MAarHUTHOTO MOJs HA
NPSMOJIMHEMHBIA MPOBOJHUK C TOKOM. 3akoH Awmmnepa. B3aummopeiictBue TOKOB. MarnuTHbIi
noTok. PaboTa mo nepemMenieHuio npoBOAHNKA C TOKOM B MAarHUTHOM 110Jie. JleficCTBue MarHuTHOTO
nosist Ha JBrKymuiics 3apsa. Cuna Jlopenuma. OmnpeneneHue yaeapHOTO 3apsiia. Y CKOPUTEIH
3apsKEHHBIX YaCTHIL.

DneKTpoMarHuTHas MHAYKUUS. DJEKTpOMarHuTHas MHIAYKUUS. BUXpeBoe 3leKTpuueckoe
nosie. CaMOMHAYKIHS. DHEPTUsi MArHUTHOTO TOJIS.

JlemoHcTpamuu

B3anMopeicTBre 3apsyKeHHBIX TEIl.

[IpoBOHMKY B 3IEKTPUUECKOM IOJIE.

JIMBNEKTPUKH B JIIEKTPUUECKOM MOJIE.

Konnencaropsi.

TernnoBoe AENHCTBUE AIEKTPUUECKOTO TOKA.

CobcTBeHHAs U TPUMECHAsl TPOBOAUMOCTH TOTYITPOBOIHUKOB.

[TomynpOBOAHUKOBBIN AUOI.

Tpansucrop.

OmnsIT Opcrena.

B3aunMopeiicTBre MPOBOIHUKOB C TOKAMH.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

DNEeKTpOoABUTATENb.

DNeKTPOU3MEPUTENbHbIE TPUOOPBHI.

DneKTpoOMarHuTHasi UHIYKIIHS.

Omnbrter @apanest.

3aBucumocth DJIC CaMOMHIYKIMHA OT CKOPOCTH W3MEHEHHUS CUJIbl TOKa UM WHIYKTUBHOCTH
MPOBOJIHUKA.

PaGora anexkrporeneparopa.

Tpancdopmarop.

JlabopaTopHbIie paboTHI

N3yuenune 3akona OmMa a7si yd4acTKa LEMH, MMOCIEeI0BATEIbHOIO U MapauieIbHOI0 COSIUHEHUS
MIPOBOJTHUKOB.

N3yuenune 3akona Oma AJis MOJTHOM LIeTIH.

N3yuenne siBIeHUs SIEKTPOMArHUTHOM UHTYKIIAH.

Omnpenenenne kodhGUIIMEHTA MOIE3HOTO NEHCTBUS dTIEKTPUUECKOT0 YaliHUKA.

Ompenenenue TeMIepaTypbl HUTH JIaMITbl HAKaJTMBAHUSI.

Omnpenenenue DJ{C 1 BHyTPEHHETO CONMPOTUBICHUS UCTOUHUKA HAIPSKCHMUSL.

4. KoneGaHUS W BOJHBI

Mexannueckue koneOanus. KonebaTenbHoe nBUXKEHHE. | apMOHUYECKHE KOJeOaHMUS.
CBoOomHbIE MexaHWdeckue KkojeOaHus. JIMHEHbIE MeXaHWYecKHe KoJeOaTeNbHbIe CHCTEMBI.



[IpeBpaiieHre sHeprun Mpu KosedareabHOM ABWKeHUH. CBOOOIHBIE 3aTyXarolue MeXaHHUECKUe
Kosie0aHus. BeIHyX/IeHHbIE MEXaHHUECKHUEe KoaeOaHusl.

VYupyrue Bonusl. [lonepeynsie 1 Ipo0JIbHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBL. Y PABHEHUE
TI0cKoM Oeryreit Boaubl. MaTepdepenus BoyH. [lorstue o qudpakmun BoaH. 3ByKOBBIC BOJTHBI.
VYapTpa3ByK U €ro NpUMEHEHHUE.

OnexkTpoMarHuTHele Konebanus. CBoOOAHBIE dlIeKTpOoMarHuTHbIe KojeOanus. [lpe-
BpallleHUE SHEPruM B KOJEOATEIbHOM KOHTYpe. 3aTyxalolMe 3JeKTPOMAarHUTHBIE KOJIeOaHMS.
['eHepaTop HE3aTyXalIIUX DSJIEKTPOMATHUTHBIX KojeOaHUW. BBIHYXIEHHBIE 3JIEKTPUUYECKUE
konebanus. Ilepemennwiii Tok. ['eHepaTop mnepeMeHHOro TOoka. EMKOCTHOE W WHIYKTHBHOE
CONPOTHUBIICHUS MEPEMEHHOI0 TOKa. 3akOH OMa Juisl 3JEKTPUYECKOM I€NU MNEPEMEHHOr0 TOKA.
Pabora m MourHOCTH mepeMeHHOro Toka. ['eneparopsl Toka. TpaHcopmaropsl. TOKH BBICOKON
yacToThl. [lonyuenue, nepenaya u pactpeaesieHue dJeKTPOIHEPTUU.

DNEeKTPOMarHuTHBIE BOJHBI. DJIEKTPOMAarHUTHOE TII0JIE Kak oOcCOObI BHJ MaTepuu.
DneKTpoMarHuTHeie BOJIHBL. Bubpatop ['epria. OTKpBITHIN KoebaTenbHbI KOHTYp. M300peTeHune
panuo A.C. IlonossiM. IlonsaTue o pagnocsssu. [IpuMeHeHne 31eKTPOMarHuTHBIX BOJIH.

JeMoHcTpauuun

CB00O/IHBIC U BBIHYX/ICHHBIC MEXaHUUECKUE KOJICOaHMSI.

Pe3onanc.

OO0pazoBaHue U pacIpOCTPaHEHUE YIIPYTUX BOJH.

YacroTa konebaHuil U BBICOTa TOHA 3BYKa.

CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMma nepeMeHHOro ToKa.

Konznencarop B Lienu nepeMeHHOro Toka.

Karymka HHIyKTUBHOCTHU B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc B mocie0BaTeIbHON LENIH IEPEMEHHOTO TOKA.

N3nydyenue u npuem 31€KTPOMarHUTHBIX BOJIH.

Pannocssse.

JlaGopaTopHbIie pabOThI

N3ydeHne 3aBUCUMOCTH NIeproAa KoJeOaHU HUTSHOTO (WM MPYKUHHOTO) MasiTHUKA OT JITMHBI
HUTH (WJIM MacChl Ipy3a).

WNHayKTUBHBIE 1 €MKOCTHOE CONIPOTUBIICHUS B LIEMTU IEPEMEHHOT0 TOKa

5. Onruxka
IIpupona ceera. CKOPOCTh pacIpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKEHMsI U IIPEIOMIICHHUS
cgeta. [lonHoe orpaxkenue. JIun3bl. ['na3 kak ontuueckas cucrema. OnTu4eckue npruodopsl.
BonnoBsle cBoiicTBa cBera. MHTepdepeHuus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
WUntepdepeniuss B ToHKuX mieHKax. Ilomocsl paBHO# TommuHbel. Kombua Herotona. Hec-
NOJb30BaHWE MHTephepeHMH B Hayke M TexHuke. Judpakuusa csera. udpaxius Ha menu B
napaiedbHbIX Jydax. Judpaxknmonnas pemetka. llorstue o ronorpaduu. [lomspuzamms
nonepeuHbix BosH. [lomspusamms ceera. [[BoitHoe nyuenpenomiieHue. Ilomstpounst. Jucnepcus
cBera. Buael cnexktpoB. Crnektpbl ucnyckanus. CHeKkTpbl HOrJiouieHus. YIbTpagHuoJIeToBOE U
uH(ppakpacHoe u3nyyeHus. PentrenoBckue nyun. VX mpupoja u cBOHCTBa.
JlemoHCTpanuu
3aKOHBI OTPa)KEHUS U TIPEJIOMIIEHHSI CBETA.
[TonHOE BHYTpEHHEE OTpaKEHUE.
Onrtuyeckue mpuOOpHI.
WnTepdepennus certa.
Hudpaxius ceera.
[Tonspusanus ceera.
[losydyeHune ciekTpa ¢ IOMOIIBIO IPU3MBI.
[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIHOHHON PELIETKH.
Crnektpockor.
JlabopaTopHbIie paboThI
N3yuenne n3o0paxeHus MpeIMETOB B TOHKOM JIMH3E.
Nzyuenune nnrepdepeHmu u audpakiiuy CBeTa.



6. DieMeHTHI KBaHTOBOM (DU3HKH

KsanToBas ontuka. KBantoBas runoresa [Inanka. ®@otonsl. BHenHuit GoTOANEKTpUISCKUN

saddexr. Buyrpennuit poroaddext. Tumbl GoTod1€MEHTOB.

®uszuka atoma. Pa3BuTHe B3IJIS0B Ha CTPOEHHE BelIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
crieKTpax Bojopona. SnepHas moaens aroma. OmbiTel J.Pesepdopaa. Momens aToma BoOpoa 1mo

H.Bopy. KBaHTOBBIE F€HEpPATOPHI.

®duszuka aToMHOro A1pa. EctecTBeHHas paiMOaKTUBHOCTh. 3aKOH PaJUOAKTUBHOIO pacnaja.
CriocoObl HaOMIOJEHNU U PEruCTpalM 3apsDKeHHbIX yactul. Dddexr BaBunoa — UYepenkosa.
Crpoenne atomHoro sapa. Jlehekr macchl, SHEprust CBS3M W YCTOHYMBOCTH ATOMHBIX SIJIIED.
SAnepueie peakuuu. MckyccTBeHHas paaiMOaKkTUBHOCT. JleneHue Tsokensix snaep. LlenHas snepHas
peakuus. Ympasisiemas LenHas peakuusa. fnepHeiii peakrop. IlomydeHune paguoakTUBHBIX
MU30TOIIOB M MX IIpUMEHeHue. buosnornueckoe OEWCTBHE pPaJMOAKTUBHBIX  W3JIYy4CHHH.

DJIeMEHTapHBIE YaCTHUIIBI.

JeMoHcTpauuun

DotodrddexT.

JIuHeHvaThie CIIEKTPBI PA3JIUYHBIX BEIIECTB.
Nznydyenue nazepa (KBaHTOBOTO T€HEPATOPA).
CueTurK MOHU3UPYIOLIUX U3JIy4YEHUH.

TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanmzanyu copepkanus 00meo0pa3zoBaTeIbHON y4eOHOUM TUCIUTUMHEI «DH3UKay B
npenenax ocsoenust OIIOIT CITO na 6a3ze 0CHOBHOTO 00111€r0 00pa30BaHMs C MOTyYEHUEM
cpenrero obmiero oopaszosanus (IITTKPC) makcumanbHas yaeOHas Harpy3ka 00yJaroIIuXxcs Co-
crasisiet 1o npopeccun CIIO TexHuueckoro npodunst — 180 yacos (1o yueOHOMY IJIaHYy).

TEMATUYECKUM IIJIAH

IlepBbIil Kypc
No KonnuectBo
Ha3Banue teMbl
n/n 4acoB
1 | Beenenue 2
PA3JIEJT 1: MEXAHUKA 27
2 Tema 1. 1: Kunematuka 10
Tema 1. 2: 3akoHbl Mexanuku HeloToHa 9
Tema 1. 3: 3aKOHBI COXpaHEHUS] B MEXAHUKE 8
PA3JIEJI 2: OCHOBBI MOJIEKYJISIPHOU ®U3UKU U 26
TEPMOANHAMUKN
3 | Tema 2. 1: OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOH Teopuu. VneanpHblil ra3 10
Tema 2. 2: OCHOBBI TEpPMOAMHAMUKH 6
Tewma 2. 3: CBolicTBa MapoB, KUAKOCTEMN, TBEPIBIX TEI 10
PA3JIEJI 3: OCHOBBI 2JIEKTPOJJUHAMUKHN 32
4 Tema 3. 1: DnexTpuyeckoe noie 11
Tewma 3. 2: IlocTosAHHBIN TOK 14
Tema 3. 3: MaruuTtHOe 1oJie 7
5 | JJabopaTopHbIif MPAaKTUKYM 4
6 | [ToTOopenue 1
7 | duddepeHunpoBaHHbIHN 3aueT 2
Hroro 92
Bropoii kypc
Ne Komnnuectso
Hazpanue Tembl
n/n 4acoB




1 PA3JIEJI 3: OCHOBBI DJIEKTPOJJMHAMMUKMU (miponomxenue) 8
Tema 3. 4: DneKTpoOMaraHuTHasi MHIYKIUS 8
PA3JIEJI 4: KOJIEFAHUA U BOJIHBI 25

2 Tema 4.1: Mexannueckue KojieOaHUsI X BOJIHEI 12
Tewme 4.2: DnekTpoMarHuTHbIC KOJIeOAHUS U BOJTHBI 13
PA3JIEJI 5: OIITUKA 18

3 Tema 5.1: [Ipupona cBera 8
Tema 5.2: BomHOBEIE CBOMCTBA CBETA 10
PA3JIEJI 6: DJIEMEHTBI KBAHTOBOU ®U3UKU 19

4 Tewma 6.1: KBanToBas onTuka 5
Tema 6.2: ®dusuka atoma 2
Tema 6.3: dusrka aTOMHOTO sIpa 12

5 | JIJabopaTopHbIil NPaKTUKYM 8

6 O06o0maroiee MOBTOPEHUE 10
Htoro 88

Ilpomesicymounas ammecmayus 6 hopme ouggepenyuposannoco 3avema




Kypc oOyuennss 1

TEMATHUYECKOE ILLTAHUPOBAHME C OIPEJAEJEHUEM OCHOBHBIX BUJOB YUEBHOM JESTEJIBHOCTHU

KomnunuectBo yacos 92

Ne
ypoKa

OcHoOBHOE COACPIKAHUE 110 TCMaM

XapakTepucTuka OCHOBHBIX BHJIOB JIESITEIbHOCTH CTy/IeHTa (Ha ypOBHE
y4eOHBIX ICHUCTBHUI)

Beenenue (2 u.)

1 ®du3nka ¥ NO3HAHUE MUpa Bb1enaTe OCHOBHBIE 3Tanbl pa3BUTUS PU3MUECKON HAyKH U Ha3bIBaTh UMEHA
BBIJIAIOIINXCS YUEHBIX; OIPENEeNATh MECTO (PU3UKH KaK HayKH, AETIaTh BHIBOBI O
pa3BUTHU (PU3NYECKON HAYKH U €€ JOCTHXKEHUSIX

2 OkcnepumeHT. 3akoH. Teopus. dusznueckue OOBACHATH, OUCHIBATH (PU3NIECKUE SBICHUS; IPOBOIUTH HAOIIOACHUS (PH3UIECKUX

MOJEIH

HBJ'IeHPIfI, AHaJIM3UPOBATb U KJ'IaCCI/I(bI/II_II/IPOBaTL HX; Pa3jindaTb MCTOABI U3YUCHUSA (I)I/ISI/IKI/I,
BBICKA3bIBATh TUIIOTC3bI JJIA 00BACHECHUS Ha6JIIOI[a€MI)IX ﬂBHeHHﬁ; npeajaratb MOICIN
HBHGHHﬁ; YKa3bIBaTh I'PAHUIBI IPUMCHUMOCTH (I)I/ISI/I‘IGCKI/IX 3aKOHOB

PA3JEJI 1: MEXAHUKA
Tema 1.1: Kunemaruka (10 4.)

3 MexaHnnyeckoe ABUKEHUE U €T0 BUJIBI. Onpenenstb TPaeKTOPUIO, IPOUIECHHBIN YTk U MEPEMEIIECHUE; JOKa3bIBaTh
Tpaexropus. Ilepememenue. 1yt OTHOCHUTEJIBHOCTb JABM)KEHMS TeJla; 000CHOBBIBATh BOZMOXKHOCTb 3aMEHBI TeJa €ro
MOJICJIbIO (MaTepuaIbHON TOYKON) JJISI OMUCAHUS JBUYKECHUS
4 BekTopHble BETUYMHBI U JEHCTBHS HAJl BBITTONHATE AEUCTBUS HAJl BEKTOPaMH, CTPOUTh IIPOEKIIUU BEKTOPA Ha KOOPAUHATHBIE OCH;
BEKTOPAMHU OnpenensiTb MOAYJIH BEKTOPOB
5) Ckopoctb [TpyMeHSITh 3aKOH CIIOKEHUSI CKOPOCTEH JUIsl pellieHus 3a/1a4
6 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 3anuchIBaTh GOPMYJIIBL: ISl HAXOKICHHUS MPOEKIMH U MOJYJS BEKTOpa MepeMelleHUs
TeJa, JUIsl BHIYMCIIEHUS! KOOPAUHATHI JBMXKYILErOCs Teja B 1000 3aJaHHbII MOMEHT
BPEMEHH; JOKa3bIBATh PABEHCTBO MOJYJIA BEKTOPA IEpEMELIECHNUS TPOICHHOMY IIyTH U
IUIOINAM O] TPaUKOM CKOPOCTH; CTPOUTH IPa)KH 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU
Y KOOPJIMHATHI OT BPEMEHH; OIIPEAEIIATh KOOPANHATHI, IPOUICHHBIN yTh I10 YPAaBHEHUSAM
3aBUCUMOCTH KOOPJMHAT OT BPEMEHHU
7,8 | Yckopenwne. PaBHOyCKOpEHHOE MIPSIMONIMHEITHOE | 3amuchiBaTh (OPMYITHI ISl pacueTa HayalbHON M KOHEYHOW CKOPOCTH TeJa; YUTATh U
JBUYKEHUE CTPOUTH TPaPUKH 3aBUCUMOCTH CKOPOCTH TeJIa OT BPEMEHH U YCKOPEHUS Teja OT BPEMEHHU;
pemaTh pacyeTHbIE U KAUeCTBEHHBIE 337ja4X HAa BBIYMCIIEHUE KOOPNHAT, CKOPOCTH U
YCKOpEHHs Tela 1o rpadukaM 3aBUCUMOCTH KOOPAMHAT M MPOEKIMI CKOPOCTH OT BPEMEHH
9 CBobOoHOE MajzieHne HabmronaTe najsieHrne oJTHUX U TeX e TeJ B BO3/AyX€ U B pa3peKEHHOM IPOCTPAHCTBE;

ACJIaThb BBIBOA O JABMKCHUHU TCJI C OMMHAKOBLIM YCKOPCHUCM IIPHU JeHCTBUY HA HUX TOJBKO




CHJIBI TAKCCTHU,; OITMCBIBATH ABUIKCHUA ITPHU KOTOPBIX YCKOPCHUC CBO60,Z[HOFO nmaacHuA
IMOCTOAHHO U3BCCTHBIMHU KWHEMATUYCCKHNMHU YPABHCHUAMU

10 | PaBHOMepHOE ABM)KEHHE TOYKHU MO OKPYKHOCTH | BBIUMCIIATE MOIYIb EHTPOCTPEMUTENLHOTO YCKOPEHUS
11 | IloctynarenbHOE U BpalaTelbHOE IBUKEHUE VYKa3bIBaTh UCIOJIb30BAHUE OCTYNATEIBHOIO U BPAILATEIIBHOTO IBUKEHUS B TEXHHUKE;
TBEPIOTO TeNa KJIaccu(UIUpPOBaTh U3yUYEeHHBIC OOBEKTHI U SIBJICHUS; 1€1aTh BBIBOABI U YMO3AKIIOUECHUS U3
HaOJII0AeHUH, H3YYEeHHBIX (PU3HUECKUX 3aKOHOMEpHOCTEHN
12 | Pemenue 3anau no teme «KunemaTtuka» [TpuMeHsTH TpHOOpPETEHHBIC 3HAHMS 10 (PU3KKE IJISl PEIICHUS MPAKTHUECKUX 3a/ad,

BCTPCHAIOIMIUXCS B HOBCCI[HGBHOﬁ KHU3HU

Tema 1.2: 3akonbl Mmexanuku HoroTona (9 4.)

13

Ilepssiit 3akoH HetoTona. Cuita

HabmroaTe nposiBIeHNE HHEPLMH; IPUBOAUTE IPUMEPHI IPOSBICHUS UHEPLUHU; pelIaTh
KAaueCTBEHHBIC 33/1a4U Ha IPMMEHEHUE IIepBOro 3akoHa Herorona

14

Macca. Umnynsc tena. Bropoii 3akoH Herotona

JlaBaThb ompeeneHrue UMITYJbCca Tella, 3HaTh €ro ANHUILY; OOBSICHSTH, Kakas CUCTEMa Tell
Ha3bIBACTCS 3aMKHYTOM, IPUBOJAUTH IPUMEPBI 3aMKHYTON CUCTEMBI; IPUMEHSTh
MPAKTUYECKUE YMEHUS CIIOKEHHS BEKTOPOB, YMEHUS OTJIMYATh BEKTOP, €r0 MPOEKIIMU Ha
KOOPJMHATHBIE OCH U MOJYJIb BEKTOpA; 3alIUChIBaTh BTOPOM 3aK0H Hbpl0TOHA B BUJIE
(GhopMyJIBI; peraTh pacueTHHIC M KaYECTBEHHBIE 3a]1a4l Ha MPUMEHEHHE 3TOr0 3aKOHA

15

Tpetuii 3akon HeroTroHa

HaGnronate, onuchBaTh U OOBSCHATH ONBITHI, WIUTIOCTPUPYIOLINE CIPABEIJINBOCTh
TpeThero 3akoHa HproTOHa; 3anuchIBaTh TpeTHii 3akoH HproToHa B Bue hopMyisr;
pelIaTh pacyeTHbIE U KAYECTBECHHBIC 3aa4X Ha IPUMEHEHHE DTOI0 3aKOHA

16

3aKkoH BCCMHUPHOI'O TATOTCHUA. FpaBI/ITaHI/IOHHOC
I10JIC

WuTepnipeTrpoBaTh GU3NYECKYI0 HH(POPMALIHIO, TOJYYEHHYIO U3 APYTUX UCTOYHUKOB;
IPUMEHSTh PUOOPETEHHbIE 3HaHMsI 110 (PU3KKE IS pelIeHUs] MPAKTHYECKUX 3a]1a4

17

Cwuia tsoxectd. Bec

IIpuBOAUTE IPUMEPHI IPOSIBIICHUSI TATOTEHUS B OKpYysKaroem mupe. Haxoaute Touky
MIPUJIOKEHUS U YKa3bIBATh HAIIPABJICHUE CUIIBI TSHKECTH; PA3JIM4aTh U3MEHEHUE CUIIBI
TSYKECTH OT YAAJIEHHOCTH MOBEPXHOCTU 3€MJIU; CAMOCTOATEIbHO paboTaTh ¢ TEKCTOM,
CHCTEMaTH3UPOBaTh U 0000IATh 3HAHUS O SBJICHUU TATOTEHUS U JEJaTh BBIBOBI.
I'padmuecku n300paxxath BeC Tella U TOUKY €ro MPHIIOKEHUS; PAaCCUUTHIBATH CUITY
TSPKECTU U BECa Teja; HaXOJIUTh CBA3b MEXAY CUJION TSXKECTH MU MAacCOM Tena

18

Cunsbl B Mexanuke. Cuiia yrpyroctu

I'paduuecku n3006paxarh CHIy yIIPYroCTH, TOKa3bIBaTh TOUKY MPUIIOKEHUS U
HaIpaBlIeHUE €€ NeHCTBUS; OOBICHITH MIPUUYUHBI BOSHUKHOBEHHUSI CUJIbI YIIPYTOCTH;
IPUBOANUTH MPUMEPHI BUAOB AeopMaIiK, BCTpEUarorecs B ObITY, 1€JIaTh BHIBOJIBI

19

Cwuita TpeHus

HSMepHTB CUITy TPCHHA CKOJIBXCHUS; HAa3bIBATH CITOCOOBI YBCINYCHUA U YMCHBIIICHUA
CUJIBI TPCHUS; HPUMCHATL, 3HAHUSA O BUAAX TPCHUA U croco0ax ero u3MeHEHHUs Ha
ITPAKTHUKE, OOBACHATH SABJICHUSA, IPOUCXOAAIINE U3-3a HAITUYNA CUJIBI TPCHUA
AHAJIM3UPOBATH UX U JCJIATh BBIBObI




20 | IlpumeHeHHE 3aKOHOB AUHAMHUKHU [TpuMeHATH TpUOOpPETEHHBIE 3HAHMS TTO (PU3KKE JJIS pEIICHUs MPAKTHUECKUX 3a/ad,
BCTPEUAIOIINXCS B TOBCEHEBHOM JKU3HH, U OE30IIaCHOTO MCIOIb30BaHMS OBITOBBIX
TEXHUYECKUX YCTPOUCTB, PAllMOHAILHOTO IPUPOAOIIOIH30BAHUS M OXPAHbI OKPYKAIOIIEH

cpenbl

21 JIBr>keHue Tena noJ ACMCTBUEM HECKOJIbKUX [TpumMeHsTH TpHOOpETEHHBIE 3HAHMS 10 (PU3KKE IJISl PEIICHUS MPAKTHUECKUX 3a/ad,

CHII BCTPEUAIOUINXCSl B TOBCEAHEBHON KU3HU
Tema 1.3: 3akoHbl coxpaHeHHus1 B MexaHuke (8 4.)

22 | 3aKkOH cOXpaHEHUs UMITyJIbca 3anuchIBaTh 3aKOH COXPAaHEHUS UMITYJIbCa; MPUMEHSTh €r0 JJIsl BBIYUCICHUS N3MEHEHUN
CKOpPOCTEH TeJI MPU UX B3aWMOJICHCTBUU

23 | PeakTuBHOE IBUXKECHHE Habmonate 11 0OBICHITH pEaKTUBHOE JBUKEHHE; TPUMEHSATh MPHUOOpETEHHbIE 3HAHUS 10
(1)I/I3I/IKG AJI pCHICHU A MMPAKTUYCCKUX 3a4a4, BCTPCHAIONUXCA B HOBCCI[HCBHOﬁ JKHU3HU

24 | PabGota cumibl. MoUIHOCTh JaBaTh omnpeneneHus U3y4eHHBIM MOHITHSIM; BBIYUCIIATH MEXaHHUUECKYIO paloTy;

OMpCaACIIATh YCJIOBUA, HCO6XOIII/IMI)IC AJI1 COBEPUICHU A MEXaHUIECKOMH pa6OTI)I; BBIYUCIIATH
MOIIHOCTB I1IO W3BECTHOMU pa60Te; INPpUBOAUTDL IIPUMEPLI CAUMHUI MOIIHOCTHU PAa3JIMYHBIX
TCXHUYCCKUX HpI/IGOpOB U MCXAaHU3MOB; aHAJIM3UPOBATH MOIIHOCTH PA3JIMYHBIX HpI/I60pOB;
BbIpa’XaThb MOIHOCTH B PA3JIMYHBIX CAMHHUIIAX

25 | DOueprus. Kunernueckas sHEpTrHst JaBaTh onpeneneHust U3y4eHHbIM OHATUSAM; BBIYUCIATH Pa0OTY CHJI U U3MEHEHUE
KMHETUYECKOM SHEPruu Tea
26 | IloTeHnManbHAS YHEPTHUA [TpuBOIUTE MpUMeEpHI TeJl, 001aAI0IIUX TOTEHIINAIbHOW, KHHETUYECKON SHEPTIHEeH;

IPUBOAUTH MPUMEPHI IPEBPALIEHNUS YHEPTUU U3 OJJHOTO BUJIA B IPYTOH, Tes 001aaroIuxX
OJTHOBPEMEHHO U KMHETHYECKOW M IMOTEHIIMAJIbHON SJHEPrUEH; ONPENeATh
MOTEHIMATIBHYIO SHEPTUIO YIIPYTO J1e(hOPMUPOBAHHOTO TeJa MO U3BECTHOM edopMalvu U
YKECTKOCTH TeJa; paboTaTh ¢ TEKCTOM naparpada yueOHUKa

27 | 3aKOH COXpaHEHUs MOJIHOM MEeXaHW4YeCKOH IIpuMeHATh 3aKOH COXpaHEHUs MEXaHUYECKON DHEPTUU IIPU pacueTax pe3yabTaToB
SHEPIUU B3aUMO/ICVICTBUH TEJ IPaBUTAMOHHBIMY CWJIAMH U CHJIaMU ylipyroctu. Pemars
pacyeTHbIC U KAYECTBEHHBIE 33/1a4d HA IPUMEHEHUE 3aKOHA COXPAHEHUS DHEPTUU
28 | IlpumeHeHMe 3aKOHOB COXPAaHEHHUS VYKa3pIBaTh IpaHUIIbI IPUMEHUMOCTH 3aKOHOB MEXaHUKH U Y4€OHBIX TUCIUIUIMH, PU

U3Yy4EHHH KOTOPBIX UCTOIB3YIOTCS 3aKOHBI COXPAHEHUS; IPUMEHATh IPUOOPETEHHbIE
3HAHUA N0 PU3UKE JJIs PEeLIeHUs IPAKTUUECKUX 3a/1a4, BCTPEUAIOIINUXCS B TIOBCETHEBHOM
KHU3HU, 11 6€30I1aCHOTO UCIIOIB30BaHUS OBITOBBIX TEXHUUECKUX YCTPOMCTB,
PalMOHAIBHOTO MPUPOIONOJIB30BAHUS U OXPAHbI OKPYKAKOIIEH Cpelbl

29 Kontponbras padota Ne 1 mo pazneny [IpuMeHsATh TEOPETUUECKUIA MaTEPHa IIPHU BBIITOJIHEHUNA KOHTPOJIbHBIX 3aJaHUI
«MexaHukay




PA3JIEJI 2: OCHOBBI MOJIEKYJIIPHOM ®U3UKH U TEPMOJUHAMMKH
Tema 2.1: OCHOBBI MOJIeKYJISAPHO-KHHeTHYeCKO# Teopuu. Uneaabnsiii ras (10 4.)

30 | Ocuorusie nonoxenuss MKT. BpoyHnoBckoe OOBACHATH OMBITHI, TOATBEPKAAIONINE MOJIEKYJIIPHOE CTPOSHHE BEIIECTBA, OPOYHOBCKOE
nswxenue. nppysus JBIDKCHUE; OIPE/ICIATH pa3Mep MaIIbIX Tell; OOBACHITH: OCHOBHBIC CBOMCTBA MOJIEKYI,
¢du3nveckue sIBICHUS Ha OCHOBE 3HAHUI O CTPOCHHH BEIIECTBA; OOBSICHATH SIBICHUE
i dy3un 1 3aBUCUMOCTH CKOPOCTHU €€ IPOTEKaHUs OT TEMIIEPATypPhl TeJIa; IPUBOAUTD
npuMepsl T Gy3un B OKpYKaIOIIEM MHpe
31 | XapakTepHCTUKU MOJICKYII JlaBaTb onpeneneHus N3y4eHHBIM MTOHATHSIM (OTHOCHTENIbHAS MOJIEKYJIIpHAs Macca,
MOJISIpHAasl Macca, KOJIMUECTBO BEIIECTBA, 1 MOJIb, KOJTMYECTBO MOJIEKYJI, IOCTOSIHHAS
ABoraapo, INIOTHOCTH BEIIECTBA); Ha3bIBATh OCHOBHBIC MOJIOKEHUS U3YUYCHHBIX TEOPHU U
THIIOTE3
32 | Pemenue 3a1a4 Ha pacyeT BEJTHYUH, [TpumensaTh mproOpeTeHHbIC 3HAHUS 10 (PU3UKE VIS PEICHHS MPAKTHYECKUX 3a/1ad,
XapaKTePU3YIOIUX MOJICKYJIIbI BCTPEYAIONINXCS B TIOBCEHEBHOM KU3HH
33 | Crpoenue ra3o00pa3HbIX, KUIKUX U TBEPABIX Jloka3pIBaTh HAIMYME PA3JINYUs B MOJICKYIIIPHOM CTPOCHUH TBEPABIX TEJ, )KUAKOCTEH U
Ten ra30B; IPUBOAUTH PUMEPHI IPAKTUIECKOTO HCIIOIB30BAaHHS CBOMCTB BEIIECTB B
Pa3INYHBIX arperaTHbIX COCTOSHHAX; IPOBOJUTH SKCIIEPUMEHT 110 OOHAPYKEHUIO
JEMCTBUS CHIT MOJIEKYJIIPHOTO IPUTSDKEHUS, JIENIaTh BHIBOJIBI; CIIOJIB30BAThH
MEKIPEIMETHBIC CBSI3H (PU3UKU M XUMHH JJIS1 OOBSICHEHHS arperaTHOr0 COCTOSIHUS
BEILIECTBA.
34 | IlapameTpsl COCTOSIHUS MJI€AIBHOTO Ia3a. JlenaTb BBIBOJBI M YMO3AKIIIOUEHHSI U3 HAOIIOACHUH, N3yUYEeHHBIX (PU3HUECKUX
OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO- 3aKOHOMEPHOCTEH, IPOTHO3UPOBATH BOSMOXKHBIE PE3YIIbTATHI
KMHETHYECKOW TEOpPHH I'a30B
35 | TemmepaTypa u ee u3MepeHue JlaBatp orpeeneHust H3y4eHHBIM MOHATHUSM (TEIUIOBOE paBHOBECHE, MUKPOIIAPaMETPHI,
MakKponapaMeTphl, TeMIIepaTypa, TEIIOBOE IBUKEHHE); Ha3bIBaTh OCHOBHBIE TIOJ0KEHHUS
M3YyYEHHBIX TEOPHH U TUTIOTE3; OMMCHIBATH M IEMOHCTPAIIHOHHBIE U CAMOCTOSTEIIEHO
IPOBE/IEHHbBIE KCIIEPUMEHTHI; KJIaCCU(UIIUPOBATh N3YUYEHHBIE OOBEKTHI U SIBICHUS;
JIeNIaTh BBIBOJIBI M YMO3AKIIIOUEHHSI N3 HAOIIOACHUH, N3YUYeHHBIX (PU3HUecKIX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh BOBMOXKHBIE PE3YIIbTAThI
36 | AGcomoTHas TeMmneparypa. Temmneparypa — JlaBatp orpeeneHus: H3y4eHHBIM MTOHATHUSAM (TeMIepaTypa, KHHETHYEeCKast SHEPTHsI
Mepa cpeiHel KWHeTUYEeCKON SHEPTuu JIBYDKEHUS MOJIEKYII, IOCTOsIHHAsS bosbiimMana, abcomoTHas Temieparypa, KensBuH,
CpeIHsIsl KBaIpaTUIHASI CKOPOCTH); BBIYHCISTH CPEIHIOI KHHETUIECKYIO DHEPTUIO
TEIUIOBOTO JABMXKEHHSI MOJIEKYJI T10 M3BECTHOM TeMIepaType BeIlecTBa; HHTEPIPETUPOBATh
buznveckyro HHGOPMAITHIO, TOIYISHHYIO U3 IPYTHX HCTOYHUKOB
37 | YpaBHEHHE COCTOSHUS HICATHHOTO Ta3a JlaBatp orpeneneHust H3y4eHHBIM MTOHATHSAM (MaKpOIapaMeTphl, yHUBEpCaabHast ra30Bast




nocTosiHHas, ypaBHeHue Knaneiipona-MeneneeBa, ypaBHeHue Knaneiipona); npuMeHAITh
nproOpeTEeHHbIE 3HaHUA 10 (PU3UKE /IS peIIeHUs IPAKTUUECKUX 3a/a4, BCTpEeYaroIuXxcs B
IIOBCEJHEBHOM KU3HHU

38

I"a30BBIC 3aKOHBI

JlaBatb ornpeeneHus U3y4eHHbIM OHATHUAM (Ta30BbI€ 3aKOHBI, H30IPOLIECCHI, 3aKOH
[apns, 3axon ['eit-Jlroccaka, 3akoH boins-MaproTtTta, H30X0pHBIA, H300apHBIH,
M30TEPMHUECKUI IPOLECCH); ONPENEIIATh TapaMeTphl BEIIECTBA B ra3000pa3HOM
COCTOSIHUY M MTPOUCXOIAIIMX MporeccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V);
IPEJCTaBIATh B BUJie rpa)MKOB M30XOPHBIM, N300apHbIi U M30TEPMUYECKUIN IPOLIECCHI

39

Pemrenue 3amgaud mo teMe «OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.
W neansHblii ra3z»

[TpumeHsTh IPUOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PEIICHUS TPAKTUYECKUX 3a/1a4,
BCTPEYAIONIUXCS B TOBCEAHEBHOM KU3HU

Tema 2.2: OcHOBBI TepMOAMHAMUKH (6 4.)

40 | Buyrpennss sHeprus. Pabota u Ternora kak JlaBatb onpeneneHrne BHYTPEHHEN SJHEPTUU Tena KaK CyMMbl KHHETHUYECKON YHEPTUH
(bopMbI IIepe1auy SHEPrUu JBYDKEHUS €r0 YaCTUIl U NOTEHIMAIbHOM SHEPIUH UX B3aUMOJICHCTBUSA; OOBSACHSTD
M3MEHEHHE BHYTPEHHEH SHEPTHH Tella, KOT/ia HaJl HUM COBEPILIAIOT paboTy MK TEJIO0
coepiaet padory. [lepeuncnsaTs crocoObl U3MEHEHHs BHyTpeHHeH sHepruu. [IpuBoauts
IIPUMEPBI U3MEHEHUSI BHYTPEHHEH SHEPIUU Teja yTEM COBEPILIEHUS pabOThI U
teronepenadyu. [IpoBoauTh ONBITHI 0 U3MEHEHUIO BHYTPEHHEN SHEPTUU
41 | TennoeMKoOCTb. Y ieTbHAs TEJIOEMKOCTb. Haxonuts cBs3b MEXKy €IHHHUIIAMH, B KOTOPBIX BBIPAXKAOT KOJIMYECTBO TEIIOTHI 1K,
VYpaBHeHHe TEIIOBOro OanaHca k/DK, KaJ, KKaj; caMOCTOSITENbHO paboTaTh ¢ TEKCTOM y4yeOHUKa; OOBACHITh (U3NUECKUN
CMBICT YJIEJIbHOM TETJIOEMKOCTH BELIECTB; aHAJTU3UPOBATh TaOJIMYHbIE JAHHBIE; IPUBOIUTD
IIPUMEPBI, IPUMEHEHUS Ha TPAKTUKE 3HAHUN O PA3JIMYHON TEIJIOEMKOCTH BEILIECTB;
paccuuThIBATh KOJIMYECTBO TEIJIOTHI, HEOOXOAMMOE JIIsl HArPEBaHUsI TeJla UJIN BbIIETISEMOe
UM IIpU OXJIaXKICHUH
42 | IlepBblif 3aK0H TepMOAHAMUKH. [IpuMenenne PaccuuTtbiBaTh M3MEHEHUS] BHYTPEHHEHW SHEPruu Tej, paboThl U NEPEJaHHOTO KOJIMYECTBA
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K PA3IUYHBIM | TEIJIOTHI C UCIIOJIb30BaHUEM MEPBOT0 3aKOHA TEPMOJMHAMUKH; pacyeT paboThl,
n30mpoleccam COBEPIICHHOU ra3oM, 1o rpaduky 3aBucuMoctu p (V)
43 | Bropoe Hauano TepMOAMHAMUKU [TpuBOANUTE MPUMEPHI HEOOPATHUMBIX MIPOIIECCOB B MPHUPO/JIE; POPMYIUPOBATH BTOPOit
3aKOH TEPMOJUHAMUKH; YKa3bIBaTh IPAHUIIBI IPUMEHUMOCTH 3aKOHOB TEPMOJANHAMUKH;
UCIOJIb30BaTh PA3IMUHbIe HCTOUHUKU HH(OpMAINK [T TOTyYeHUs (PU3NIEeCcKOi
nH(popMalun
44 | ITpunuuns! aeictBus TerioBoi MamHbl. KITJ[ | OOBACHATH yCTPOHCTBO M MPUHIIMIT PaOOTHI TEMJIOBOTO JBUTaTes; cpaBHuBaTh KIT/I

TCIIJIOBOT'O ABUTATCIIA

Pa3IMYHBIX MAlIMH U MeXaHu3MoB; BeruuciaTh KII/] npu coBepiiennn razom paboThl B
npoleccax M3MEHEHHsI COCTOSIHUS MO0 3aMKHYTOMY ITHKITY; IEMOHCTpPAIUS pOJIU (PU3UKH B




CO3JaHNHN U COBCPIICHCTBOBAHUH TCIIJIOBBIX IIBI/IFaTeJ'IGI\/’I

45

TennoBbie ABUTATCIIU U UX POJIb B )KU3HU
YECJI0BCKAa

W3naraTh CyTh 9KOJIOTHYECKUX MPOOIIeM, 00YCIOBICHHBIX PAa0OTOM TEIIOBBIX JBUTATENCH
U IIpeJIaraTh IyTH UX PELICHUs; YMETh BECTH JHUAJIOT, BBICIYIINBATH MHECHUE OIIIOHEHTA,
y4acTBOBATh B JUCKYCCUHU, OTKPBITO BBIPAYKATh U OTCTAMBAThH CBOIO TOUKY 3PEHUS;
aHAJIM3UPOBATh U OLIEHUBATh MOCIEICTBHS Ul OKPY’KalOLIel cpeibl ObITOBON U
MIPOM3BOJICTBEHHO JIEATETLHOCTH YEJIOBEKA, CBA3aHHOM C MCIIOJIb30BAaHUEM (PU3NIECKUX
IIPOLIECCOB

Tema 2.3: CpoiicTBa mapoB, :KUAKOCTeH, TBepabIX Tes (10 4.)

46 | Ucnapenue u konaeHcauus. Hacoimennslid nap | OOBACHATH NOHMKEHUE TEMIIEPATyPhl )KUIKOCTH IPU UCIIAPEHUU; IPUBOIUTH IPUMEPHI
Y €r0 CBOMCTBa SIBJICHUI TPUPOJIBI, KOTOPBIE OOBSICHAIOTCS KOHCHCAIIMEeH mapa
47 | AGcostoTHAs U OTHOCHUTEINbHAS BIAXKHOCTb [TpuBOANTE MpUMEpPHI BIAMSIHUSA BIaKHOCTH BO3/yXa B OBITY U JI€ATEILHOCTH YEIIOBEKa,
Bo3ayxa. Touka pochl OTIPENIeNIATh BIAXKHOCTh BO3yXa
48 | Kunenue. Ileperpetslii map PaccuuTbiBaTh KOJIMUYECTBO TEMJIOTHI, HEOOXOIUMOE JUIsl OCYIIECTBIEHUS poliecca
nepexo/a BEMIeCTBa U3 OJHOTO arperaTHOro COCTOSIHUS B IPYTO€; OOBACHATH MPOLIECC
KUIIEHHsI BOJIbI, IEJIaTh BHIBOJIbI
49 | XapakTepuCTHKA KUAKOTO COCTOSHUS BemecTBa. | Ha3pIBaTh CBOIMCTBA )KUIKOCTEH; OOBSICHATD MPOUCXOXKICHHE CHII TOBEPXHOCTHOTO
IToBepXHOCTHBIN CJIOH KUIKOCTH. DHEPIUs HaTSDKEHUS
MTOBEPXHOCTHOTO CJIOS
50 | SIBneHMs Ha rpaHUIlE KHUJIKOCTH C TBEPAbIM [TprBOANUTE MpUMEPHI KATMIUISPHBIX SIBIEHUH B OBITY, IPUPOJIE, TEXHUKE
tenoMm. Kanmnsipaeie siBJeHus
51 | XapakTepucTHKa TBEPOTr0 COCTOSIHUS JlaBath ornpeieneHust U3y4eHHBIM HOHATUSAM (M30TPOIINS, aHU30TPOIINS, KPUCTAILIBI,
BEIIECTBA. YIIPyTrrue CBOWCTBA TBEPBIX TEII. MOHOKPHCTAILI, MOIMKPUCTAILT, aMOP(HBIE TeNla, TeKY4eCTh, KPATKOBPEMEHHOE
3akoH ['yka BO3/ICHCTBUE, JOITOBPEMEHHOE BO3/IEHCTBHUE); MTPUMEHATH 3aKOH ['yKa JUIs pereHus
NPAaKTUIECKHX 3a/1a4
52 | MexaHuuecKkue CBOMCTBA TBEPABIX TEIl. HccnenoBaTh MeXaHWYECKHE CBOMCTBA TBEP/IBIX TeJ; MIPUMEHATh PU3NUECKUE MTOHATHUS U
[TmaBneHne M KpUCTAIUTH3ALINS 3aKOHBI B Y4€OHOM MaTepuaie npodecCHOHAILHOTO XapaKTepa; UCIob30BaTh VHTepHET
JUIS IOUCKa UHPOPMALIMH O pa3paboTKax ¥ MPUMEHEHHUSIX COBPEMEHHBIX TBEP/IBIX U
aMOp(HBIX MaTEpPUAJIOB
53 | TemoBoe pacuipeHue TBEPIBIX TET U OOBSACHATH 3HAYCHHE TETIJIOBOTO PACIIUPEHUS TEJ B IPUPOJIE U TEXHUKE; PACCUNTHIBATH
KHUJIKOCTEH JUHEHHOE U 00bEMHOE pacIIupeHue
54 | TloBTopuTenbHO-0000maONMi ypok 1o pasaeny | IlpuMensaTs npuobpereHHble 3HaHUS 10 (PU3HKE AT pelIeHHs MPAaKTUYeCKUX 3a/1ad,

«MonexynspHas ¢pusuka. TepMoIuHaAMHUKa

BCTPEYAOLINXCS B TIOBCEHEBHOM KHU3HHU, AJIs1 0€30MaCHOTO UCTIOIb30BAHUS OBITOBBIX
TEXHUYECKHUX YCTPOMCTB, pALIMOHAIBHOTO MTPUPOIONIOIB30BAHMS U OXPaHbl OKPYKaOIIEH
cpesl
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Konrtponsnas padora Ne 2 no pazzueny « OCHOBBI
MOJICKYJISIPHOM (PU3UKHU U TEPMOIUHAMUKH))

IIpuMeHATh TEOPETUYECKUN MaTEpHUaJl IIPU BBIIIOJIHEHUH KOHTPOJIbHBIX 33aJaHUN

PA3JIEJI 3: OCHOBBI 2JIEKTPOJIUHAMUKU
Tema 3.1: Duexrpuyeckoe noJe (11 4.)

56 | DnexkTpuyeckue 3apsapl. 3aKOH COXPAHEHUS OOBACHATH B3aMMOIECHCTBHE 3apPsDKEHHBIX TEJI U CYILIECTBOBAHUE JIBYX POJOB 3apsiJia;
3apsana JI0OKa3bIBaTh CYLIECTBOBAHHUE YACTULl, UMEIOIINUX HAUMEHBIINN 3JIEKTPUYECKUI 3apsT;
00BACHATH 00pa30BaHKE MOJOKUTEIbHBIX U OTPULIATENILHBIX HOHOB; ()OPMYJINPOBAThH
3aKOH COXPAHEHUS NIEKTPUUECKOIO 3apsiaa; NMPUMEHITh MEX IIPEIMETHBIE CBSA3U XUMHUU U
¢bu3uku 1151 00bACHEHUS CTPOCHUS aTOMa
57 | 3akon Kynona BBIUUCIIATE CUITBI B3aUMOJCHCTBUS TOYSUHBIX AIEKTPHUUECKUX 3apsiioB; GOPMYIHPOBATH
3akoH KysoHa; cTpykTypupoBaTh U3y4E€HHBIN MaTepHai; UHTEPIPETUPOBATh (PU3NUECKYIO
MH(}OpPMaLIKIO, TOJYYEHHYIO U3 IPYTUX HCTOUHUKOB
58 | Pemienue 3a/1a4 Ha 3aKOH COXPaHEHUS [TpuMeHsTH TpUOOpPETEHHBIE 3HAHUS 10 (PU3HKE JJIS PEIICHUs IPAKTHUECKUX 3ajad,
JIIEKTPUYECKOTO 3apsija U 3akoH Kynona BCTPEYAKOUIUXCS B IOBCEHEBHOM KU3HU
59 | Dnexrpuueckoe noje. HanpskeHHOCTb JlaBath ornpejienieHus] U3y4eHHBIM HOHATHUAM (CHUIIOBasi XapaKTEPUCTUKA MOJIA,
AIEKTPUYECKOT0 N0JIsA. [IpuHIUII Cyneprno3uiuy | HanpsHKEHHOCTH I10J1S, IPUHIMI CYIIEPIIO3ULIMN [TOJIEH, CBOMCTBA AJIEKTPUYECKOTO MOJIH,
1oJIen CKOpPOCTb CBETa); Ha3bIBaTh OCHOBHBIE OJIOXKEHUS NU3YYEHHbBIX TEOPHHA U TUIOTE3
60 | PaGoTa cuit 35IeKTpUYECKOTO OIS JlaBaTb onpeneneHns N3y4YEeHHbBIM IIOHATUSAM; OIIMCHIBATh U JEMOHCTPALlMOHHBIE U
CaMOCTOSTENIbHO MTPOBEICHHBIE SKCIIEPUMEHTBI, UCTIONb3YS /ISl TOTO SA3bIK (U3UKU;
KJIaCCU(UIIUPOBATh U3yUE€HHbIE OOBEKTHI U SBJICHUS; A€JIaTh BBIBOJbI U YMO3AKIIIOUEHUS U3
HaOJI01eHUH, N3yUYEeHHBIX (PU3MYECKHX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh BO3MOYKHBIE
pe3ynbTaThl
61 | Ilorenuman. PazHocTs noreHuuanon. CBs3b JlaBath ornpeeneHust U3y4eHHbIM MOHATHUAM (SHEpreTHdecKas XapakTepuCTHKa MoJis,
MEXy HaIPSY)KEHHOCTBIO U PA3HOCTBIO IIOTEHIM AN, Pa3HOCTh ITOTEHIMAJIOB, HANIPSYKEHNE, YKBUIIOTCHIIMAJIbHASL [IOBEPXHOCTb,
MTOTEHIIAAJIOB JIEKTPUUECKOTO MO BosbT); BEIUMCIATE TOTEHIMA 3IEKTPUUECKOTO MOJIS OJHOTO M HECKOJIBbKUX TOYEUHBIX
AIEKTPUYECKUX 3apsA0B; U3MEPATh PA3HOCTh ITOTEHIUAJIOB
62 | IIpOBOJHMKH U AUIIEKTPUKH B Ha ocHoBe 3HaHMIi CTpOEHUSI aTOMa OOBSACHSATH CYLIECTBOBAaHHE TPOBOIHUKOB U
aneKTpocTaTuueckoM rnodne. [lonspuzanms JURJIEKTPUKOB; TPUBOJUTH MPUMEPHI MPUMEHEHUS IIPOBOIHUKOB U AUAJIEKTPUKOB B
TUDJIEKTPUKOB TEXHHUKE
63 | Konnencaropsr OOBsACHATH HA3HAYEHUE KOHJCHCATOPOB B TEXHHUKE, CIIOCOOBI YBEIMUEHUSI M YMEHbBILICHHS
€MKOCTH KOHJIEHCATOPa; PACCUUTHIBATH AIEKTPOEMKOCTh KOHJIEHCATOpa, paboTy, KOTOPYIO
COBEPILIAET IIEKTPUYECKOE M0JI€ KOHJEHCATOPa
64 | DHeprus 3apsHKEHHOTO KOH/IGHCATOPA. BBIYUCIIATE S3HEPTUIO 2JEKTPUUYECKOTO OIS 3aPSHKEHHOTO KOHIEHCATOPa; TPUMEHSTh

HpI/IMCHeHI/IC KOHACHCATOPOB

HpI/I06peTeHHBIe 3HaHUA 110 (I)I/I3I/IK6 JAJI pCHICHUS IMPAKTUYCCKUX 3ada4, BCTPCHAONIUXCA B




MOBCETHEBHOM JKU3HH, I 0€30MaCHOTO UCTIOIh30BAHUS OBITOBBIX TEXHUYECKHUX
YCTPOMCTB, pallMOHAIBHOTO TPUPOIONOIB30BAHUS M OXPaHbl OKPYXKAIOIIEH cpeibl

65 | Pemenue 3amau o teme «DiekTprueckoe noje» | [IpoBoauTh CpaBHUTENIBHBIN aHATN3 TPABUTAIMOHHOTO U 3JICKTPOCTATHUECKOTO MOJICH;
OPUMEHSATH TPUOOPETEHHBIC 3HAHUS 110 (QU3UKE TS PEIICHHS MPAKTHYSCKUX 33]a4 U 337134
po(ecCHOHAILHON HAMIPABICHHOCTH

66 | Konrponbnas padora Ne 3 o Teme IIpuMeHATh TEOPETUYECKUI MaTEepUaJl IIPU BBIIIOJIHEHUH KOHTPOJIbHBIX 33aJaHUN

((3J'IGKTpI/I‘IeCK06 IIOJIE»

Tema 3.2: IlocTosinublii TOK (14 4.)

67 | YcnoBus, HEOOXOIUMBIE ISl BOSHUKHOBEHHUA U | [IpuBOANTE MpUMeEphl XUMHUYECKOTO U TETJIOBOTO ICHCTBHS AJIEKTPHUUECKOTO TOKA U MX
MOAJEPIKAHUS DIIEKTPUUECKOro Toka. Cuiia ToKka | HMCIIOJIB30BAHMS B TEXHMKE; IIOKa3bIBaTh MArHUTHOE JIEHCTBUE TOKA; ONPEAEIIATh
U IJIOTHOCTBH TOKA HaIpaBJICHUE CUJIBI TOKA; PACCUMTHIBATH 1O (POPMYJIE CHITYy TOKA, BBIPAKATh B PA3IMYHBIX
€IMHULIAX CUITy TOKA
68 | 3aBHCHMMOCTB 3JIEKTPHUUECKOTO CONPOTHBICHHUS YcraHaBiIMBaTh COOTHOIIEHHUE MEKY COIPOTUBIEHUEM IIPOBOJHUKA, €r0 JJIMHOWU U
OT MaTepuasa, JUIMHbI U IJIOLAAH ONEPEYHOro | IJIOLAAbI0 MIONEPEYHOrO CEYEHMS; ONIPENEIIATh YACIBHOE COIPOTUBICHUE IPOBOAHMKA,
CEUeHUs IPOBOJAHUKA. 3aBUCUMOCTh AHAIU3UPOBATH TAOIMYHBIE JaHHBIE
EKTPUYECKOTO CONPOTUBIICHUS TPOBOJHHUKA OT
TEMIIEPATyphl
69 | 3akon Oma ans yuactka nenu 6e3 9/1C VYcTaHaBIMBaTh 3aBUCUMOCTD CHJIBI TOKA B IIPOBOJHUKE OT COITPOTUBIIEHUS 3TOTO
IIPOBOJHMKA; 3aIIUCBIBATh 3aKOH OMa B BUJIE POPMYJIbL; HCIOJIB30BATH MEKIPEIMETHbBIE
CBsI3M (PM3UKU M MaTEMAaTUKHU IS pelIeHus 3a1a4 Ha 3akoH OMa
70 | DHeKTpOIBMIKYINAs CHJIa HCTOYHUKA TOKA. [TpumeHsITh IPUOOPETEHHBIE 3HAHUSI 110 (PU3UKE JUI PEIICHUS TPaKTHUYECKHUX 3a/1ad,
3axon OMa 11 TOJIHOM Lienu BCTPEYAOLIMXCS B TIOBCEHEBHOM KHU3HMU, AJIs1 0€30MaCHOTO UCTIOIb30BAHUS OBITOBBIX
TEXHUYECKUX YCTPOMCTB, PAlIMOHAIBHOTO IPUPOAOIIOIB30BAHNS U OXPAHBI OKPYXKAIOIIEH
Cpesl
71 | CoenuHeHne NPOBOJHUKOB BxiroyaTe amMmnepmeTp U BOJIBTMETP B LENb; ONPEAEIATh CUILy TOKA U HAIIPSKEHUE Ha
Pa3IMYHBIX y4acTKaX LIENH; ONPENCNIATh LICHY ACICHUSA aMIIEpMETPA U BOJIBTMETPA;
YEPTUTh CXEMBI AIEKTPUUECKON LETTH
72 | Pemenue 3a1a4 Ha COETUHEHNE TIPOBOJHUKOB PaccunThIBaTh CUILy TOKA, HAIIPSKEHUE U CONPOTUBIICHUE IIPU IIOCIEN0BATEILHOM U
MapaJuIEIbHOM CO€TMHEHNH NTPOBOJIHUKOB
73 | CoenmuHeHNE NCTOYHUKOB IEKTPUICCKOM OOBsICHATH Ha IPUMEPE IEKTPUUECKOH 1enH ¢ AByMA nuctouHukamu toka (3/1C), B kakom
SHepruu B O6atapero cllyyae MCTOYHHK DJIEKTPUUECKOI dHEeprun paboTaeT B peKuMe reHeparopa, a B
KaKOM — B PeKHUMe OTpeOuTenst
74 | PaboTa 1 MOIIHOCTb AJIEKTPUUYECKOT'O TOKA PaccuutsiBaTh pabOTy M MOIITHOCTH 3JIEKTPUYECKOT0 TOKA; BBIPAXKATh €IMHUILY MOLTHOCTH

4cpe3 CAMHUIBI HAITPSXKCHUA U CUJIBI TOKA
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3akon Jlxxoynsa-Jlenua. TeroBoe aeiicTBUe TOKa

OnpenensaTs TeMIieparypy HUTH HaKaJIMBaHUS; IPUMEHATH 3aKoH Jxoynsa-Jlenna mis
peleHMs] MPAKTUYECKHX 3a/1a4 U 3aj1a4y Npo(ecCHOHANbHOM HAapaBICHHOCTH

76 | Pemenue 3aa4 Ha 3aKOHBI TOCTOSTHHOTO TOKA [TpuMeHsTH IpHOOpPETEHHBIE 3HAHMS TTO (PU3KKE IJIS PEIICHUS MPAKTHUECKUX 3a/ad,
BCTPEYAIOLIMXCS B IOBCEAHEBHOM XKU3HU, JJ1s1 0€30I1aCHOTO UCIOIb30BAHUS OBITOBBIX
TEXHUYECKUX YCTPOMCTB
77 | DneKTpu4ecKuil TOK B MOJYIPOBOIHUKAX. Ha ocHOBe 3HaHMIi CTPOCHHUS aTOMa OOBSACHSITH CYIIECTBOBAaHHE IOJIYIPOBOIHUKOB,;
OnexTpuyecKas IpoBOAUMOCTh ITornMaTth NpUpPOAY IEKTPUUECKOrO TOKA B UUCTBIX MOJIYIIPOBOAHUKAX U B
I10JIYTIPOBOJIHUKOB IIPU HAJIMUUU IPUMECEN I10JIYIPOBOJIHUKAX IPU HAIUYUU IPUMECEHN C TOUKHU 3PEHUSI SIIEKTPOHHON TEOPUH
78 | IlonynpoBOJHUKOBBIE IPHUOOPEI OOBACHATH YCTPONCTBO, IPUHIIMII ACHCTBUS U IPUMEHEHHUE TOIYIPOBOJHUKOBOIO 1M0/1a
U TpaH3UCTOpa
79 | DieKTpuYecKuil TOK B )KUAKOCTAX. 3aKOH OOBACHATH NPUPOLY PIEKTPUUYECKOIO TOKA B KUAKUX MPOBOJHHUKAX; IPUMEHSTH 3aKOH
JIEKTPOIIH3A AJIEKTPOJIN3A TP PEIICHUH 3a]a4
80 | KonrposabHas pabora Ne 4 o Teme [TpyuMeHATh TEOpETUYECKUI MaTeprall IPYU BBIIIOJHEHUN KOHTPOJIBHBIX 3aJaHUN
«I10CTOSIHHBIN AIEKTPUYECKUI TOK»
JlabopaTopHbIi NpakTHKYM (4 4.)
81 | H3yueHue 3aKkoHa COXPAHEHUS] MEXaHUYECKON [TpoBoaUTH (PU3HUECKUI FIKCIIEPUMEHT; U3MEPSTh NOTEHIMATIbHYIO 3HEPTUI0 MOAHITOrO
SHEPrUuu HaJI 3eMJICH TeJla M yrpyro aeopMupoOBaHHON NPYKUHBI, padOTaTh B TPyIIIe
82 | OnbiTHas npoBepka 3akoHa [eii-JIroccaka [TpoBoaUTH (pU3HUECKUI FIKCIIEPUMEHT; OMMUCHIBATH OIBITHI, YCTAaHABJIMBAIOLIME 3aKOH [ eii-
Jltoccaka, 00bsicHATH 3ak0H Ha ocHoBe MKT; paboTats B rpynne
83 | U3mepenue D/IC u BHYTpEeHHETO [TpoBoauTh pusmueckuii skcriepumMenT; usmepats J/]C u BHyTpeHHee COPOTUBIICHHE
COIIPOTHBJIEHUS] HICTOYHHKA TOKA MCTOYHHKA TOKA; paboTaTh B rpymnie
84 | H3yueHne nocienoBaTenbHOTO U apamiensHoro | [IpoBoauTh Gu3nyeckuii SKCIEPUMEHT; COOMPATH SIEKTPUIECKUE TIETIH C

COCAUHCHUS IMPOBOAHUKOB

MOCJICAOBATCIIbHBIM U ITapaJlJICJIbHBIM COCIUHCHUEM ITPOBOJAHUKOB, IPUMCHATHL 3HAHU,
MOJIYYCHHBIC ITPH U3YUYCHUU TCOPECTUYCCKOI0O MaTCprajia Ha IMMPAKTUKE, pa60TaT}, B I'pYIIIIC

PA3JIEJI 3: OCHOBBI DJIEKTPOAUHAMMUKMU (npogosxenue)
Tema 3.3: MaruutHoe noJie (7 4.)

85 | MaruutHoe nose BBIABIIATH CBA3b MEXKIY DJIEKTPUUYECKUM TOKOM M MAarHUTHBIM I10JIEM; IIPUBOIUTH
IIPUMEPBI MArHUTHBIX SBJICHUN; HA3bIBATh OCHOBHBIE MTOJIOKEHUS N3yYEHHBIX TEOPHUN U
TUIIOTE3; OIUCHIBATH U IEMOHCTPALMOHHBIE U CAMOCTOSTENILHO ITPOBEACHHBIE
HKCIIEPUMEHTBI, HCIIOJIb3YS JJIsl TOTO PYCCKUM S3BIK U S3bIK (PU3HKHU

86 | BexTop MHIYKIIMM MarHUTHOT'O MOJIS JlaBaTh onpeneneHus U3y4eHHBIM MOHATHSIM (BEKTOp MarHUTHON WHIYKIIMHU, CUIIOBBIC

JIMHUY MarHUTHOW MHIYKIIMH, OPUEHTUPYIOLIEE JEHCTBIE, BUXPEBOE MOJIE, IPABUIIO
NpaBO PyKH); MOKa3bIBaTh CBSA3b HANPABJICHHSI MATHUTHBIX JTMHUH C HaIIPaBJICHHEM TOKa C
MTOMOIIbI0 MAarHUTHBIX CTPEJIOK; MEPEUUCISATh CIOCOObI YCHIIEHHUS MATHUTHOTO I€HCTBUS




KaTYIIKH C TOKOM; IIPUBOJUTH TPUMEPHI UCIIOJIb30BAHUS HIEKTPOMArHUTOB B TEXHUKE U
OBITY

87 | JleiicTBME MAarHUTHOTO TIOJIS Ha BoruucisaTs cuiibl, IEMCTBYIONIME HA MPOBOAHUK C TOKOM B MAarHUTHOM IIOJIE; 1€JIaTh
MIPSMOJIMHEHHBIA MPOBOHHUK C TOKOM. 3aKOH BBIBOJIbI K YMO3AKJIFOUCHHSI U3 HAOJIFOACHHH, N3yUYEHHBIX (PU3NUECKHX 3aKOHOMEPHOCTEH,
Awmnepa MIPOTHO3HPOBATH BO3MOXKHBIC PE3YyIbTAThl; IPUMEHSTH IPHOOPETEHHBIC 3HAHUS 110 (PU3UKE

JUISL PEIICHUS MPAKTHYECKUX 3a71a4

88 | MarnuTHsIii moTok. PaboTa mo nepemerieHunto CTpyKTypHpOBaTh U3y4YE€HHBIN MaTEpPHal, HHTEPIIPETUPOBATh (PU3NUECKYIO HHPOPMAIIHIO,
MIPOBOJIHMKA C TOKOM B MAarHUTHOM I10JI€ MOJIYYCHHYIO U3 JIPYTUX UCTOYHUKOB

89 JlelicTBuEe MarHUTHOTO TOJISI HA JBHXKYLIUUCS Boruuciars cuibl, 1EMCTBYIONINE HAa JIEKTPUUECKUI 3apsijl, IBUAKYIIUICI B MArHUTHOM
3apsz. Cuia JlopeHua 110JI€; MPUMEHSATh IPHOOPETEHHBIC 3HAHUS 10 (PHU3HKE I PEIICHUS NPAKTUYECKUX 3a/1a4

90 Omnpenenenue yaenbHOTo 3apsaa. Y CKOpUTETH OOBSICHATH MPUHIIMIT JSHCTBUS Macc-crieKTporpada, yckopuTenei 3apsHpKeHHbBIX YacTHIL,
3apSKEHHBIX YaCTHII OOBSACHATH POJI MATHUTHOTO TI0JI 3€MJIM B )KM3HU PACTCHUH, )KUBOTHBIX, UEJIOBEKA

CTPYKTYpUPOBATh U3YYCHHBIN MaTepual; MPUBOAUTH TPUMEPHI IPAKTHIECKOTO
MIPUMEHEHUS U3YyUYEHHBIX SBJICHH, 3aKOHOB, TPUOOPOB, YCTPONCTB
91 | Pemenune 3aga4 mo TeMe «MarHuTHOE IOJIE» [IpuMeHsaTh MpUOOpETeHHBIE 3HAHMS 1O (DU3UKE IS PEIICHUS MPAKTHYCCKUX 3a1a4
92 | duddepeHunpoBaHHBIN 3a4eT

Kypc oOyuenns 2

KonuuectBo uacoB

Ne
ypoKa

OcHoOBHOE COACPIKaHUC 110 TCMaM

XapakTeprucTUKa OCHOBHBIX BHJIOB NEATEIIbHOCTH CTYy/IeHTa (Ha ypOBHE
y4eOHBIX IeHCTBU)

Tema 3. 4: JnekTpomaruuTHast HHAYKIHS (8 4.)

1. | DnexTpoMarHuTHasE UHIYKIHS HaGnronate ¥ ONMCHIBATh OMBITHI, MOTBEPHKAAOLINE NOSABICHUE JIEKTPHUUECKOTO OIS
[P U3MEHEHUH MarHUTHOTI'O I0JIs, 1€J1aTh BBIBO/BI; ONIMCHIBATh 3aBUCUMOCTh MarHUTHOTO
IIOTOKA OT MHIYKLUHA MarHUTHOTO T10JIs, IPOHU3BIBAIOLIETO IIJIOIIA(b KOHTYPA U OT €T0
OpPHUEHTAINH 110 OTHOILIEHUIO K JIUHHUSIM MarHUTHON MHAYKIUU; OOBACHATH IPUHIIUII
JIEHCTBHSI T€HEpATOpa MNIEKTPUYECKOr0 TOKA

2. | HampaBnenue nHAYKIIMOHHOTO TOKa. [IpaBmio HabmroiaTe B3auMoeiicTBHE aTFOMUHUEBBIX KOJIEI] C MATHUTOM; OOBACHATH (PU3HUECKYIO

Jlenna cyTh npaBuiia JleHna u ¢opMyIMpoBaTh ero; MpUMEHATH npaBuiio JIeHua u npaBuio

MIPaBOM PYKH JUIsl OTIPEJEICHUS HAIIPaBICHUI MHIYKIIMOHHOIO TOKa

3. | 3aKOH 2JIEKTPOMAarHUTHON MHTYKIIUU [TpuMeHsTH TpUOOpETEHHbIE 3HAHUS 10 (PU3KKE JJIS peIIeHUs MPAKTHUECKUX 3ajad,
BCTPEYAKONIUXCS] B TOBCEHEBHOM )KU3HU

4. | BuxpeBoe 3JIeKTpHUYECcKOoe ToJIe JlaBatp ornpeieneHuss U3y4eHHBIM MOHATHUSAM (BUXPEBOE AIEKTPHUUECKOE MOJIe, CHIIa




Jlopenua, 9/IC MHAYKIUH B ABWKYIMXCS TPOBOJHHUKAX); TIPOBOJAUTH CPAaBHUTEIBHBIN
AQHAJIN3 CBOMCTB NIEKTPOCTATUYECKOr0, MArHUTHOTO M BUXPEBOI'O IIEKTPUYECKUX MOJIEH

5. | CamouHAyKIMS OnuceIBaTh JEMOHCTPAIIMOHHBIC SKCIIEPUMEHTHI; HAOII0aTh U OOBSCHSTH SIBJICHHE
CaMOWHIYKITUU

6. | DHEprus MarHUTHOTO TTOJIS OnuceIBaTh IEMOHCTPAIIMOHHBIC IKCTICPUMEHTBI; BBIYUCIISATh SHEPTUU MAarHUTHOTO TIOJIS;
OOBSCHATH HA MPUMEPE MATHUTHBIX SBJICHUH, MOYeMy (PU3UKY MOXKHO pacCMaTpUBaTh Kak
METaIUCIUILINHY; IPUMEHITh TPHOOPETCHHBIC 3HAHUS 110 (PU3UKE JIJIs1 PEIICHHS
MPaKTUYECKUX 3a/1a4

7. | Pemenne 3a1a4 1o Teme «IEKTPOMArHUTHAS [TpumeHsaTh mproOpeTeHHbIE 3HaHUSI 110 (PU3UKE TS PEIICHUS MPAKTUYSCKHUX 3a/1a4

WHIYKITHAS
8. | KonTponbHas pabora Ne 1 mo reme «MaruutHoe | [IpuMeHATHh TEOPETHUECKUI MaTepHaIl IPY BBHITIOJIHEHHH KOHTPOJIbHBIX 3aJIaHUN

I1I0JIC. 3JIGKTpOMaFHI/ITHa$I WHIAYKI WA

PA3JIEJI 4: KOJIEBAHUSA U BOJIHbBI

Tema 4.1: Mexanuueckue kojie0anus u BoJaHbI (12 4.)

9. | KonebatensHoe npuxkeHue. CBoOOIHBIE OnpenensaTs KojiedaTeaIbHOE IBUKEHUE 110 €ro MPU3HAKaM; HPUBOIUTH IPUMEPHI
MeXaHU4eCKHe KoeOaHus KoJIeOaHUH; Ha3bIBATh BETMYMHBI, XapaKTEPHU3YIOIINe KOIeOaTeIbHOe IBHKCHHE;
3anKChIBaTh (POPMYITY B3aHMOCBSI3U IIEPHO/IA M YaCTOTHI KOJIeOaHUH, MPUMEHSTh UX IPU
peneHny 3a1a4
10.| JIunelinple MeXxaHHUECKUE KojeOaTeIbHbIE OnuceIBaTh JUHAMUKY CBOOOJHBIX KOJIEOAHUH MPYKMHHOTO U MAaTEMaTHYECKOTO
CHCTEMBI MasITHUKOB; BEIYUCIISATH MIEPHO KOJIeOaHH MaTEMaTHUYECKOTO MasiTHAKA 110 H3BECTHOMY
3HAYEHUIO €r0 JUTMHBI; BEIUUCIIATH MEepHO/] KojaeOaHHii Ipy3a Ha MPYKHUHE MO U3BECTHBIM
3HAYEHUSIM €T0 MACChl M KECTKOCTH MPY>KUHBI
11.| T'apmoHnyeckue Konedanus JlaBath ornpeieneHus U3y4eHHBIM NOHATHUAM (aMIUIUTY/a, EPUOJI, 4acToTa, (haza
KoJIeOaHMIi, CHHYCOH/1a, KOCHHYCOH/IA); UCIIOIb30BaTh MEXKIPEAMETHBIC CBA3U (PU3UKU U
MaTEeMaTHKH JUIsl pellieH s 3a1a4
12.| IIpeBpaienue sHepruu Mpu KosuedareaIbHOM JlaBatTh ornpeeneHuss U3y4eHHbIM MOHATHUSAM, JIEJIaTh BHIBOJIBI U YMO3AKIIOUEHHS U3
TBYKEHUH HaOJIOICHNH, N3YYEHHBIX (PU3MUECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh BOZMOKHBIC
pe3yJbTaThl; ONPEAEIATh NapaMeTphl KoJiIeOaHU Tpy3a Ha MPYKUHE U HAa HUTHU, YUTATh
rpaduxu
13.| CBoGoHbIE 3aTyXalONIMe MEXaHUUECKUE [TpuBOANUTE MPUMEPHI ABTOKOJIE0ATEIBHBIX MEXAaHUUYECKUX CUCTEM; TPOBOIUTh
Kose0aHus KJ1acCU(UKaLMIO KoJeOaHui
14.| BoiHyX/1IeHHbIE MEXaHUUYECKUE KOJIeOaHHs OOBACHATH, B UEM 3aKJIIOUACTCS SBJICHUE PE30HAHCA; IPUBOIUTH IPUMEPHI MOJIE3HBIX U

BPCOHBIX HpOS[BJ'IeHI/Iﬁ PE30HaHCa U MYyTHU YCTPAHCHUSA ITOCIICAHUX ; BI)Ipa6aTI)IBaTI) HaBBIKH
BOCIIPMHUMATL, aHAJIM3UPOBATD, nepepaGaTHBaTL " NPpCAbABIIATH HH(bOpMaL[I/IIO B




COOTBCTCTBHH C IIOCTAaBJICHHBIMU 3aJadaMu

15.| Ilonepeunsie ¥ MPOJOIBHBIE BOJIHBI. PaznuuaTh nmomnepeyHsie U MPOI0IbHBIE BOJIHBI, OMMMCHIBATH MEXaHU3M 00pa30BaHUs BOJIH;
XapaKkTepUCTHKH BOJTHBI Ha3bIBaTh XapaKTEPU3YIOIIME BOJIHBI (PU3NYECKUE BEINIHUHBI; 3aIIHCHIBATH (POPMYITBI
B3aMMOCBSI3M MEX/1y HUMHU
16.| UnTepdepenuus u qudpakus BOIH HaGnronate 1 00BACHATH SIBJICHUS UHTEPPEPEHINN U TUPPAKINN MEXaHHUECKUX BOJTH
17.| 3ByKOBbIEC BOJIHBI HaspiBaTh 1rana3oH 4acTOT 3BYKOBBIX BOJIH; IPUBOJIUTH IPUMEPHI HCTOUHUKOB 3BYKA;
IPUBOJUTH OOOCHOBAHMUS TOTO, YTO 3BYK SIBJISIETCS ITPOIOJIBLHOM BOJIHOMN; BBIABUTATh
THIIOTE3BI O 3aBUCUMOCTH CKOPOCTH 3BYKa OT CBOWCTB CPEIbI U OT €€ TeMIIepaTyphl
OOBSACHSTB, IOYEMY B ra3ax CKOPOCTh 3ByKa BO3PACTAET C MOBBIIICHUEM TEMIIEPATYPHI
18.| YabTpa3Byk u ero npuMeHeHHNE [IpencraBisaTe 007IaCTH MPUMEHEHUS YIBTPa3ByKa U MEPCHEKTUBBI €T0 UCIIOIB30BAHUS B
Pa3IUYHBIX 00JIACTAX HAYKH, TEXHUKH, B MEJUIMHE; U3JIaraTh CYTh SKOJIOTHIECKUX
npo0JeM, CB3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJIH HA OPTaHHU3M YEJIOBEKa; 3a/1aBaTh
BOIIPOCHI M IPUHUMATh y4acTHE B 00CYKICHUY TEMBbI; IPUMEHSTh 3HAHUS K PELICHUIO
3amaq
19.| Pemenne 3ama4d no reme «MexaHHUeCKHe [TpumensaTh mproOpeTeHHbIC 3HAHUS 10 (PU3UKE VIS PEIICHHUS TPAKTHYECKUX 3aa4
K0J1e0aHusl U BOJHBD»
20.| KonrponpsHas padota Ne 2 o Teme [TpuMeHATh TEOPETUUECKHIA MaTeprall IIPH BHIMOJHEHUN KOHTPOJIBHBIX 3aJaHUi

«MexaHnueckue KoJieOauus v BOJHBI)

Tema 4.2: JiieKTpOMarHuTHbIC KoJieOaHust U BOJIHBI (13

4.)

21.| CBOOOIHBIE U BBIHYX/ICHHBIC Habmtonate cBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOaHUsI B KOJIeOaTeTbHOM KOHTYPE;
AJIEKTPOMarHuTHBIC KoeOanus. KomebaTenpHblid | J1enaTh BEIBOJIBI; 1aBaTh OMPECIICHUS U3YICHHBIM ITOHSITHSIM; Ha3bIBATh OCHOBHBIC
KOHTYP MOJIO’KEHUS U3YYECHHBIX TEOPUH U TUTIOTE3
22.| Ileproa cBOOOTHBIX AIIEKTPUUECKHUX KoeOanuii | [IpoBOIUTH aHATIOTHIO MEXTY (PU3NICCKUMU BEIIMYMHAMH, XapaKTePU3YIOIHMHE
MEXaHUYECKYIO M 3JIEKTPOMArHUTHYIO KOJIeOaTeIbHBIE CUCTEM; PellaTh 3a7aud Ha
npuMmeHenue popmyibsl TomcoHa
23.| IlepemenHsIii TOK. ['eHEpaTOp MMEpeMEHHOTO WnTepnpetrpoBaTh GU3NYECKYI0 HH(POPMALIHIO, TOIYYEHHYIO U3 APYTUX UCTOYHUKOB;
TOKa MCrnoNb30BaTh ypaBHeHUs DJIC, HaNpsHKEHHS U CUJIBI TOKA JUISl pEIICHUS 3a/1a4
24.| EMKOCTHOE ¥ HHIyKTHBHOE COTIPOTHUBIECHHUS PaccunThIBaTH MapaMeTPhI IETH MPH PA3TUIHBIX COMPOTHBIICHUSX IIEPEMEHHOTO TOKa
MIEPEMEHHOTO TOKa
25.| 3akon OMa JIJIst DJIEKTPUIECKON TIeTTH [TpuMeHsITh TPHOOPETEHHBIC 3HAHMS 110 (PU3UKE JUTS PEIICHUS TPAKTHUSCKUX 3314

NEPpEMCHHOTO TOKA. PabGora u MOIIHOCTDH
MEPEMEHHOT'O TOKA




26.| I'enepaTopsl ToKa OOBACHATH CTPOCHHE U MPUHLIUI paOOTHI TeHEpaTOpa MEPEMEHHOT0 TOKa,;
MHTEPIPETUPOBATH PUINUECKYI0 HH(OPMALIHIO, TOJYYSHHYIO U3 APYTUX HCTOYHHUKOB
27.| Tpanchopmaropsl OOBSICHITH YCTPOMCTBO U YCIOBHS pabOThI TpaHCHOpMATOpa HA XOJIOCTOM XOIY U O]
Harpyskoii; paccuntbiBath KI1JI Tpancdopmaropa
28.| [lomyuenue, nepeaaya 1 pacupeaesieHue Ha3zbiBaTh criocoObl yMEHBIICHUSI TOTEPH JIEKTPOIHEPTUH MIPU MIepeiade ee Ha
ANEKTPOIHEPTUH 00JIbILIKE PACCTOSIHUS, aHAJIM3UPOBATh U OLICHUBATD [TOCJIEICTBUSA AJIS OKPYKAroIIen
cpelbl OBITOBOM U MPOU3BOJICTBEHHON JESATEILHOCTH YeJIOBEKa, CBA3aHHOM C
UCTIOJIb30BaHUEM (PU3MUYECKHIX MPOILIECCOB; UCIOIB30BaTh VIHTEpHET A1 TIOMCKA
nH(OpPMaIIMU 0O COBPEMEHHBIX CIIoco0ax nepeaadn MEeKTPOIHEPTUH
29.| DnekTpoMarHuTHBIE BOJIHBI. CBOMCTBA Habiro1aTh ONBIT 10 U3IY4YEHUIO U IPUEMY IEKTPOMArHUTHBIX BOJIH; OMMCHIBATh
ANEKTPOMArHUTHBIX BOJH pa3Inyurs MEXay BUXPEBBIM JIEKTPHUUECKUM U DJIEKTPOCTATUYECKUM IOJISIMH; Ha3bIBATh
CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH; U3JIaraTh CyTh 3KOJOTMYECKUX IIPOOIIEM, CBSA3aHHBIX C
AIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU U BOJTHAMH; OOBSICHITH POJIb AJIIEKTPOMATHUTHBIX BOJH
B COBPEMEHHBIX UCCIEOBaHUAX BeenenHoi
30.| U3o6perenue paguo A. C. ITonoBeiM. [Tonstre o | CTpyKTypupOBaTh U3YYEHHBIN MaTepUal; UHTEPIPETHPOBATH (HU3UUYECKYIO HHPOPMAIHIO,
paanocsssy. [IpumeHeHne 31eKTpOMarHuTHBIX MOJIyYEHHYIO U3 IPYTUX HCTOUYHUKOB; IEMOHCTPUPOBATh PE3EHTALlUH, Y1aCTBOBAThH B
BOJIH 00CY)KJIEHUU MPE3CHTAIMI; PACCKa3bIBATh O MPUHIIUIIAX PAJIMOCBSI3U U TEICBUICHUS
31.| OcHOBHBIE XapaKTEPUCTUKHU, CBOHCTBA U [TpumeHsTh TPHOOPETEHHBIC 3HAHUS 10 (PU3KKE IJISl PEHICHUS IPAKTHUECKUX 3a/ad,
WCII0JIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH BCTPEUAIOLINXCS B MOBCEAHEBHOMN KHU3HU, ISl 0€30MaCHOT'O UCIIOIB30BaHUS OBITOBBIX
TEXHUYECKHUX YCTPOMCTB
32.| Pemenue 3a1a4 no Teme «INEKTPOMArHUTHbBIE [TpumeHsTh IPHOOPETEHHBIE 3HAHUS 110 (PU3UKE I PEIICHUs TPAKTHUECKUX 3a7a4
KOJIOaHUsI U BOJTHBI»
33.| KonTponsHas padorta Ne 3 o teme [TpuMeHsTh TEOPETUUYECKHI MaTepHall IPU BHIOJTHEHUH KOHTPOJIBHBIX 3aJaHUA

«IJNEeKTPOMArHUTHBIE KOJICOAHMS ¥ BOJHBD)

PA3JIEJI 5: OIITUKA
Tema 5.1: Ilpupoaa ceera (8 u.)

34.

CKopoCTh pacnpocTpaHEHHUs CBETA

Ha3wiBaTh Ppa3In4HbIC AUAIa30HbI 3JICKTPOMArHUTHBIX BOJIH; HHTCPIPECTUPOBATH
(I)I/I3I/I‘-ICCI(YIO I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO U3 NPYTUX NUCTOYHUKOB

35.

3aKOHBI OTPaKEHUS U MPEJTOMIICHHS CBETA

JlaBaTh omnpeneneHust U3y4eHHbIM OHATUAM (TpaHuIla pa3/iena AByX cpel,
OTHOCHUTEJIbHBIN MOKa3aTesb MpeJoMIIeHNs, a0COTIOTHBIN IMOKa3aTellb MPEIOMIICHHS);
(bopMyIMpOBaTh 3aKOH OTPAKEHUSI CBETA U 3aKOH MPETOMIICHHSI CBETa; J€1aTh BHIBOJIbI U
YMO3aKJIIOUEeHUs U3 HAOII0ICHUH, N3yYeHHBIX (PU3NUECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3HPOBATh BO3MOYKHBIE PE3YJIbTaThI

36.

ITonHoe OTPAKCHUC CBCTA

I[aBaTL OonpeaACICHUA U3YYCHHBIM IMOHATUAM (HOJ'IHOC BHYTPCHHC OTPAKCHUC, HpCILCJ'IBHHﬁ




YroJI ITOJIHOTO OTPa)KEHUs, BOJIOKOHHASI ONITHKA); J1€]1aTh BHIBOABI M YMO3aKIOUEHHUSI U3
HaOJI0/IEHUH, U3YYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh BO3MOXKHbBIE
pe3yJIbTaThl

37.| Perrenue 3ama4 mo teMe «3aKOHbI OTpakeHue U | [IpUMEHSTh Ha MPAKTHKE 3aKOHbI OTPAXKCHUS U NIPEIIOMJICHHUS CBETA MIPU PEIICHUH 3a/1a4
NPEJIOMJICHUE CBETa»
38.| Jlaboparopnas pabota Ne 1 «Onpenenenue [TpoBoauTh (PU3UUECKHIA IKCIIEPUMEHT; ONIPEIIEISTh MOKA3aTelhb MPEIOMIICHHS CTEKIIa
MOKa3aTelIs MPEJIOMIICHHS CTEKIIa
39.| Jlunzel. [Toctpoenne n300pakeHUi, 1aBaeMbIX Pasnuuark IUH3BI 10 BHEIIHEMY BUY; OIIPEAEIATh, KaKas U3 IBYX JIMH3 C Pa3HbIMU
JIMH3aMH (OKYCHBIMHU PACCTOSHHSIMH JIaeT OOJIbIIIEE YBEIHUCHHUE; CTPOUTh H300Pa)KeHHUS TaBaCMbIe
JIMH3aMH; Pa3JinuaTh Kakue N300paKeHUs JIAI0T COOMparoNIas U pacCeHBAIONIAs JIMH3bI
40.| dopmyiia TOHKOM JTMH3bI YMeTh CTPOUTH U300pAKECHHS TPEIMETOB, JABACMBbIC JTMH3aMHU, PACCUUTHIBATH PACCTOSIHUS
OT JIMH3BbI 10 I/I306pa)KGHI/I$[ npeamMeTa, paCCYMThIBATD OIITUYCCKYIO CUJTY JIMH3BI;
NPUMEHATH TPUOOPETEHHBIC 3HAHUS 10 (DU3UKE VTS PEIICHHS MPAKTHYCCKUX 3a/1ad,
BCTpCHAIONIUXCA B HOBCGIIHCBHOﬁ KU3HU
41.| OnTtrueckue npuOOpsl. [1a3 kak onTuyeckas OOBSACHATH YCTPOHCTBO MUKPOCKOIIA U TEJIECKOIA; OOBICHATH BOCIIPUATHE N300pasKEHUS

cucrema

rj1a3oM 4€JIOBCKA; IPUMCHATb MCKIIPECAMCETHBIC CBA3U (bI/ISI/IKI/I u OHoJIoruu JJIA
00BACHEHHS BOCIIPHUATHA I/1306pa)KCHI/I$I

Tema 5.2: BosiHoBble cBoiicTBa cBeta (10 4.)

42.| Nucnepcus cBera Habmronate pasnoxkeHue 6e10ro cBeTa B CHEKTP MPU €ro MPOXO0KIEHUN CKBO3b IPU3MY U
noJiydeHue 0enoro cBera MyTeM CI0XKEeHHUs CIEKTPAIbHBIX [IBETOB C TOMOIIBIO TPU3MBI,
OOBSCHATH CYTh U J1aBaTh ONPEJIENICHUE SIBJICHUSI TUCTIEPCUN

43.| UnTepdepenius ceera HaGnronate siBneHue nHTep(EpeHIIuN 3JEeKTPOMAarHUTHBIX BOJIH U CBETA; 1aBaTh
OIpe/ieNIeHUs] U3YUYEHHBIM MOHATHAM (MHTEeppEepeHLns, HHTep(depeHIIMOHHAs KapTHHA,
YCIIOBUE MAKCUMYMa, YCIOBUE MUHUMYMa, KOTEPEHTHBIE BOJIHBI, KOTEPEHTHBIE HCTOUYHUKH,
TOHKHE IUICHKH); Ha3bIBaTh OCHOBHBIC MOJIOKCHUS H3YUYCHHBIX TCOPHIA U THIIOTE3;
ONKCHIBATh U IEMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO IPOBECHHBIE DKCIIEPUMEHTBI

44.| Nudpaxus cera. JudpakinonHas pemerka HaGnronate siBneHue nudpakiuun 31eKTPOMarHUTHBIX BOJIH U CBETA; HHTEPIPETUPOBATh
¢duznueckyro MHGOpMAIHIO, MOJYYSHHYIO U3 IPYTHX HCTOUHUKOB

45.| JIaboparopHast pabora Ne 2 «Omnpenenenue [TpoBoUTH pr3MUECKHI HIKCIIEPUMEHT; ONIPEAEIAT JJTUHY CBETOBOW BOJHBI JJISI KPACHOTO

JUTMHBI CBETOBOI BOJIHBD) 1 (MOJIETOBOrO CBETA C MOMOIIBI0 TUDPAKIIMOHHON PEIIETKH

46.| [Tonspusanus cBera HaGnronate siBleHue MONSApU3aMU JIEKTPOMArHUTHBIX BOJTH M CBETa; HHTEPIIPETUPOBATD
buznyeckyro HHPOPMAIUIO, TOTYYEHHYIO U3 IPYTUX HCTOYHUKOB

47.| Mcionb30BaHuE BOJTHOBBIX CBOICTB CBETa B ITpuBOIMTE MpUMEpPBI NOSBIICHUS B IPUPOJIE U UCIIOIB30BAaHUS B TEXHUKE SIBJICHUI

HAYKC U TCXHUKC

uHTepdepeHmm, Tubpaxkium, NoIIpU3aluy U JUCIIEPCUN CBETA; NePEYNCIIATh METO b




MO3HAaHHA, KOTOPBIC UCIIOJIB30BAHBI ITPHU U3YYCHHUHU YKA3aHHBIX SIBICHUH

48.| CriekTpbl M CHEKTPAIbHBIA aHATN3 Habmro1aTh CIUIOMIHOM U TMHENYaThIe CIEKTPBI UCIIYCKAHMS; Ha3bIBATh YCIOBUS
00pa30BaHus CIIOUIHBIX M JMHEHYAThIX CIIEKTPOB UCITYCKaHUs; paboTaTh B IPYIIIE;
Ciymarh qoknan «MeTos CIEeKTPpaIbHOIO aHAJIN3a U €ro IPUMEHEHHE B HAYKE M TEXHUKE

49.| NudpakpacHoe, yabTpaduoIETOBOE U WuTepnperrpoBath GU3NIECKYI0 HH(POPMAINIO, TOTYYSCHHYIO 3 IPYTHX HCTOYHHKOB,

PEHTTEHOBCKOE M3JIy4YCHHUS JIEMOHCTPUPOBATh IPE3EHTAIMH, YIaCTBOBATh B 00CYXK/IEHUH NIPE3CHTALUI

50.| Pemenne 3agau no pazneny «Ontuka» [TpumeHsTH IPHOOpPETEHHBIE 3HAHMS 110 (PU3KKE VIS PELICHUS IPAKTUIECKUX 3a/1a4,
BCTPEYAIOIUXCS B IOBCEAHEBHON KU3HU

51.| KonTtponbHas padota Ne 4 o pazaeny IIpuMeHATh TEOPETUYECKUI MaTEpUaJl IIPU BBIIIOJIHEHUH KOHTPOJIbHBIX 33aJaHUN

«OnTukay

PA3JIEJI 6: JIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1: KBanToBasi ontuka (5 4.)

52.

KBanroBag runore3a [lnanka. @oTOHEI

OOBSICHITh KOPIYCKYJISIPHO-BOJTHOBOM JyaTli3M CBOMCTB (DOTOHOB

53.

Buemnuii 1 BHyTpeHHHN (HOTOIPPEKT

JaBatp ornpeneneHust H3y4eHHbIM NOHATHSM ((poTorddexT, popmyna I[Inanka, 3aKOHBI
doroaddekra, A. I'. Crosneros, pabora BeIxoaa, HOTOIIEKTPOHBI); HAOIIOIATh
doroanekrpudeckuii 3pdexT; 00BACHATH 3aK0HBI CTOJIETOBA HA OCHOBE KBAaHTOBBIX
MpeICTaBICHU N

54,

Teopust pororddexra

PaccunThiBaTh MaKCUMaIbHYIO KHHETHYECKYIO SJHEPTHUIO 3JIEKTPOHOB MPH
dorosnexTpuueckoM 3hekre; onpenesaTe paboTy BbIX0a IEKTPOHA O TpapuKy
3aBHCHMOCTH MaKCUMAaJIbHON KHHETHYECKON YHEPTUH (POTOITEKTPOHOB OT YACTOTHI CBETA

55.

[Ipumenenue potosdhdexra

[TepeuncnsiTe mpuOOPHI, YCTAHOBKH, B KOTOPBIX MPUMEHSETCSI O€3NHEPIIMOHHOCTh
doro3dexra; 00BSICHATH pOJIb KBAHTOBOM ONTHUKU B Pa3BUTUU COBPEMEHHON (U3UKU;
MHTEPIPETHPOBATH GU3NIECKYIO HH(DOPMAIHIIO, TOTYYSHHYIO U3 IPYTUX HCTOYHHUKOB;
JIEMOHCTPUPOBATh IPE3EHTAIMH, YIaCTBOBATh B 00CYXKJIEHUH NPE3EHTAIU

56.

CBEeTOBBIE KBAHTHI

[TpumeHsITh IPHOOPETEHHBIE 3HAHUSI 110 (PU3UKE U1 PEIICHUs] TPAKTUUECKUX 3a7a4

Tema 6.2: ®u3zuka atoma (2 4.)

57.| Snepnas (mnanerapHas) Moaenb atoMa. OnbITel | OnuchIBaThH ONBITH Pezepdopaa 1o ucciea0oBaHnIo ¢ TOMOUIbIO PACCESHUS O-UaCTHI]
Pesepdopna. Kanrossie noctynarsl bopa CTPOEHUS aToMa; KJIaCCU(PUIIMPOBATh U3YUEeHHbIE OOBEKTHI U SBJICHHUS; AeIaTh BEIBOIBI U
YMO3aK/II0UEeHUS U3 HaOMI0IeHUN, U3YUYEeHHBIX GU3NYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBATh BO3MOYKHBIE PE3YJIbTATHI,
58.| KBaHTOBEIE TeHEPATOPHI HabmtoaTe 1 0OBSICHATH MPUHIIMI JEHCTBUS JIa3epa; NPUBOIUTH IPUMEPHI




UCIIOJIb30BaHNUs JIa3€pa B COBPEMEHHON HayKe U TEXHUKE; UCIIONIb30BaTh VIHTEpHET 11
NOKCKa UH(POPMALIMU O MEePCIEKTUBAX IPUMEHEHMsI Ja3epa

Tema 6.3: ®usuka aromHoro sigpa (12 4.)

59.| OTkphITHE PaIMOaKTUBHOCTU. Bubl OnuceiBath onbITH Pe3epdopia mo 00HApYKEHUIO CI0KHOIO COCTaBa PaIMOaAKTUBHOTO
PaJUOAKTUBHBIX U3Jy4YECHUN U3JIyYCHHS; JaBaTh ONPEIe/ICHUs N3y4eHHBIM MOHATHIM (Bekkepels, paauoaKTHBHOCTD,
anbda-, 6eTa-, raMMa- U3JIydeHHE); HAa3bIBaTh OCHOBHBIC TOJIOKEHHS U3yISHHBIX TCOPHUil U
TUIIOTE3
60.| PagnoakTuBHbIE MpeBpallleHUs Onpenenars 3apsg 1 MacCOBOE YUCIIO aTOMHOTO Si7Jpa, BOSHUKAIOIIETO B PE3YJIbTATE
PaIMOaKTUBHOTO pacraja; OOBSCHITH CyTh 3aKOHOB COXPAaHEHHS MacCOBOTO YHCIa U
3apsjia IpU paIliOaKTUBHBIX IPEBPAILCHUSX; IPUMEHATh 3TU 3aKOHBI IIPHU 3aIIHCH
YPAaBHEHUH SICPHBIX PEAKLUN
61.| 3akoH paaguoakTuBHOTO pacnana. Ilepuon AHanIM3upoBaTh U OLIEHUBATH MOCEACTBUS JJIs1 OKPY’KaroIel cpebl ObITOBOW U
nosrypacnaaa IIPOM3BOJICTBEHHON JESATEIbHOCTH YEJIOBEKA, CBA3aHHOM C UCII0JIb30BAHUEM (PU3HUECKUX
IIPOLIECCOB
62.| CTpoeHne aTOMHOTO si/ipa. SIJepHbIe CHJIBL. OOBSICHATH (PU3NUECKUI CMBICIT IOHATUN: MAaCCOBOE U 3apsI0BOE YKMCIIA; JIEJIaTh BBIBOJIbI U
N3otornbl YMO3aKIIOYEeHUS U3 HAOMIOICHUN, N3YUYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh BO3MOYKHBIE PE3YJIbTaThI
63.| DHeprus cBa3M aTOMHBIX siep. [dedekt maccol PaccunThIBaTh SHEPTUU CBA3U ATOMHBIX S/I€P; OOBSACHATH GU3NUYECKUN CMBICI TOHSATHI:
SHEPTHUs CBSI3H, Ne(EKT Macc
64.| SlnepHble peaky. DHEPreTUYeCKU BBIXO OnpenensaTs NPOAYKTHI IEPHON PEAKLINH; BBIYUCIATh SHEPIHIO, OCBOOOKIAIOIIYIOCS ITPH
SIEPHBIX PEAKIHN AJIEPHBIX PEAKLUAX; IPUMEHATh MPUOOPETEHHbIE 3HAHUS 10 (PU3UKE NS PEIICHUS
NPAaKTUYECKUX 3a/1a4, BCTPEUAIOLINXCS B IIOBCEIHEBHOM KM3HH, I 0€30I1aCHOTO
HCITOJIb30BAaHNS TEXHUYECKUX YCTPOMCTB, PAllMOHATIBHOTO IPUPOAOIIOIB30BAHNS U OXPAHBI
OKPY’KaIOILEH Cpebl
65.| Jlenenue Tsoxensix sinep. Llennas spepHas OnuceIBaTh Mpolecc AeIEHUS sipa aToMa ypaHa; OObSICHITh (PU3NUECKUIM CMBICT OHATHMN:
peakuus LIEITHAsl peaKlysl, KpUTUYECKask Macca; Ha3blBaTh YCIOBUS IIPOTEKAHU YIIPABISEMOU
LIEITHON peaKIun
66.| SAAnepHblil peakTOp Paccka3biBaTh 0 HA3HAYEHUH IEPHOTO PEAKTOpa HAa MEJICHHBIX HEUTPOHAX, €ro
YCTPOMCTBE W MIPUHLNIIE JEHCTBUS; Ha3bIBAaTh IpeuMyIiecTBa U Hepoctatku ADC nepen
JPYTUMH BUJIAMH 3JIEKTPOCTAHLIUHN; TPUMEHATh IpUoOpeTeHHbIE 3HAHUS 0 (U3UKE IS
pELIeHUs TPAKTUYECKUX 33/1a4, BCTPEUYAOIINXCS B IOBCETHEBHOW KU3HM, JUIS
0€301acHOT0 UCIOB30BaHUS TEXHUUYECKUX YCTPONUCTB, PAllMOHAILHOTO
IIPUPOJONOIB30BAHNS M OXPaHbl OKPYKAKOIIEH Cpeibl
67.| Tepmosinepubie peakiuu. [Ipumenenue saepaoii | [ToHMMaTh MpeuMyIecTBa M HEJJOCTATKH UCIIOJIb30BaHUS aTOMHOM SHEPTUU U




SHEPTEeTUKU

MOHU3UPYIOLIUX U3JIYYEHUI B TPOMBIIUICHHOCTH, MEAULIUHE; U3JIaraTth CyTh
HKOJIOTMYECKUX MPOOIIEM, CBI3aHHBIX C OMOJIOTUYECKUM JIEHCTBUEM PAaTUOAKTUBHBIX
W3JIyYEHHI; HAa3bIBaTh YCIOBUS NPOTEKAHUS TEPMOSAECPHON pEAKIIMU; TPUBOIUTD
MIPUMEPBI TEPMOSIACPHBIX PEAKIINI; aHATM3UPOBATh U OLIEHUBATh NIOCIEACTBUS IS
OKpY>KaroIlei cpeibl OBITOBOM U MPOU3BOJCTBEHHOM JCSITEIIBHOCTH YEJIOBEKA, CBI3AHHOM C
HCIOJIb30BaHUEM (U3NYECKUX MTPOLIECCOB

68.| DeMeHTapHbIC YACTUILIBI [TpoBOIUTH KITaCCH(PUKALINIO HIEMEHTAPHBIX YACTHI] 110 UX (PU3HUUECKUM XapaAKTEPUCTHKAM
(Macce, 3apsily, BpEMEHU JKU3HHU, CIIUHY U T. J1.); UHTEPIPETUPOBATh (PU3MUECKYIO
nH(OPMALINIO, TTOTYYEHHYIO U3 APYTUX UCTOYHUKOB
69.| Pemenue 3agau no pazaeny «IeMeHTHI [TpumeHsTH IPUOOPETEHHBIC 3HAHMS 10 (DPU3KKE IS PEHICHUS MPAKTHYECKUX 3a1a4
KBAHTOBON (PU3UKN»
70.| KonTponbHas padota Ne 5 o pazneny IIpuMeHATh TEOPETUYECKUI MaTEpUaJl IIPU BBIIIOJIHEHUH KOHTPOJIbHBIX 33IaHUN
«IeMEHThl KBAHTOBON (hU3UKI»
JlaGopaTopHblii npakTHKYM (8 4.)
71.| N3y4yeHue NBUKEHUS] KOHUYECKOTO MasiTHUKA [TpoBomUTH (pr3HUECKHIA IKCIEPUMEHT; U3MEPATH 3HAYCHUS BETUINH, HEOOXOAMMBIX JIJIS
HaXOXKJCHUS HEHTPOCTPEMHUTEIBHOIO YCKOPEHHsI KOHUYECKOTO MasiTHUKA, paboTaTh B
rpyrre
72.| VI3y4yeHue sBIEHUS 3JIEKTPOMArHUTHOM [TpoBoauTh prznuecKuil IKCIEpPUMEHT; paboTaTh B rpymIe
WHIYKIUH
73.| Ompenenenne aTMOC(HEPHOTO JaBIECHUS C [TpoBoaUTH (pr3HUECKUI HIKCIEPUMEHT; ONIPENENATh aTMOC(EPHOE AaBICHHE C TOMOIIBIO
ITOMOIIBIO 3aK0Ha boiug-Mapuotra 3akoHa boins-Mapuorra; paboraTts B rpymnme
74.| OmnpenieneHue OTHOCUTEIbHOHN BIAXKHOCTH [TpoBoUTH (PU3HUECKUI HIKCIEPUMEHT; U3MEPATh OTHOCUTENIBHYIO BIaKHOCTh BO3/1yXa;
BO3/IyXa paboTath B rpyIie
75.| N3ydyeHune TpeKoB MPOIYKTOB siiepHbIX peakuuil | [IpoBoauTh Gpu3ndeckuil SKCepuMeHT; padboTaTh B rpymme
76.| Onpenenenne kod(puIeHTa MOBEpXHOCTHOTO | [IpoBOAMTE (DM3NYECKHId SKCTIEPUMEHT; H3MEPATh KO (UIIMEHT TTOBEPXHOCTHOTO
HaTSDKEHUS )KUJAKOCTH METOJIOM OTpbIBA Kanedb | HATsDKEHUS JKUAKOCTH; paboTaTh B rpymie
77.| UccnenoBaHue 3aBUCMOCTH MEXy naBieHueM, | [IpoBoauts ¢pusznueckuil 3KCIEPUMEHT; UCCIIeI0BaTh 3aBUCUMOCTb MEX/1Y JaBIICHUEM,
00BbEMOM U TEMIIEpPATypoOii ra3a 00BEMOM U TeMIIepaTypoii ra3a; paboTarh B rpymine
78.| VI3amepeHwue yaenbHOTO COPOTHUBIICHUS [TpoBoAUTH (PU3MUECKUI FIKCIIEPUMEHT; U3MEPATH YJEIbHOE COIPOTUBIEHUE TPOBOTHUKA;

IIPOBOAHUKA

paboTaTh B rpymnie

O6o6mariee nopropenue (10 4.)

79.| PaBHOMEpHOE M HEPAaBHOMEPHOE

OnpenensiTe BpeMs, CKOPOCTb, paCCTOSIHUE, CTPOUTH U YUTATh I'paduKU; MPUMEHATh




MIPSIMOJIMHENHOE IBUKCHHE

nproOpeTeHHbIe 3HaHUS 10 (PU3UKE IS pEIICHUs IPAKTHUECKUX 3a71a4

80.| Cuubl B mpupose [TpumensTh 3aKoHbl HpI0TOHA, 3aKOH BCEMHPHOTO TATOTEHUS, (POPMYIIBI IS PEIICHUS
IPAaKTUYECKUX 3a/1a4
81.| 3akoHbI coxpaHeHHs B MexaHuKe. PaboTa. BbIuuciaTe CKOPOCTh U3 3aKOHA COXPAHEHUs SHEPTUU; IPUMEHSTh IPUOOpPETEHHbIE
OHeprus 3HaHU 10 (PU3HKE I PeHIeHUs TPAKTUIECKUX 33124
82.| OcnoBel MKT. ['a30BbIe 3aKOHBI Bbruucnate mapamerpsl, XapakTepU3yrOIIue MOJIEKYIISIPHYIO CTPYKTYPY BEILECTBa;
OTIpeNeNATh XapaKTep U30Ipolecca Mo rpapukam; NIPUMEHATh IPHOOPETEHHbBIE 3HAHUS 110
(bu3uKe 1715 peleHus IPAaKTUYECKUX 3a1a4
83.| Buyrpennss sneprusi. Pabora 1 3aKkoHbI B OO0BsacHATH Mporiecchl Tertonepeaayn Ha ocHose MKT, onpenensts Buabt
TepMoiMHaMUKe. TeroBble JBUTraTeNIn Teruonepenaur, BeraucasATh KIIJ] TeroBoro quratens, onuchiBaTh IpeodpazoBaHue
SHEPTUU NP padboTe TEIUIOBBIX JBUTATEINCH; MPUMEHATh TPUOOPETECHHBIE 3HAHUS 110
bu3uKe 1751 peleHus IPaKTUYECKUX 3a1a4
84.| 3akon Kymnona. Dnexrpudeckoe moie. OOBSICHSTD IEKTPU3ALMIO TET, PUINUECKHUI CMBICI 3aKOHA COXPAHEHUS AIEKTPUUYECKOTO
Konnencaropsr 3apsza, 3akoHa KynoHa; npuMeHsTh NpuoOpeTeHHbIe 3HaHUS 10 (PU3UKE TS peIeHUs
IIPAKTUYECKUX 3a7a4
85.| 3aKoHBI IOCTOSIHHOI'O TOKA BbruucnaTe conpoTuBieHUE, CUITy TOKA U HAIIPsDKEHHE MTPU OCIEI0BATEIbHOM U
[apajuIeJIbHOM COEIMHEHUU; IPUMEHATh IPUOOpETEHHbIE 3HAHUSA 110 (PU3UKE AJIS PEeLICHUS
PAaKTUYECKUX 3a/1a4
86.| DneKkTpuUecKuii TOK B pa3IMYHBIX cpenax OOBSICHATH UCIIOJIB3YSl TEOPETUUECKHUE MOJIEH, 3aBUCUMOCTb CONPOTHUBIIEHUE TIPOBOIHUKA
OT TeMIIEepaTyphbl, OOBSICHATH MPOLECCHI, IPOUCXOISIIINE B TOTYITPOBOIHUKAX, HA3bIBATh
HOCHUTEJIEH CBOOOIHBIX 3JIEKTPUUECKUX 3apsiI0B B XKHUAKOCTAX; IPUMEHATh TPUOOpETEHHbIE
3HaHU 10 (PU3MKe Ul PelIeHUs NPaKTUYECKUX 3a1a4
87.| MarauTtHoe 1oJne. DIeKTpOMarHuTHast HHAYKIus | OnpenensTs HanpaBiIeHNE JIMHUI MarHUTHOTO TIOJISI M HAalpaBJIEHUE TOKa B TPOBOIHUKE,
IIPUMEHSATH [TPAaBUWIIO IEBOW PYKW» IS ONIPENETICHUS HAIIPABJICHUSI JEHCTBUS CHUIIBI
Awmriepa, cuibl JIopeHIa; TpUMEHSATh MPUOOpETEHHbIE 3HAHUA N0 (PU3MKE AJIS peIICHUS
IIPAKTUYECKUX 3a7a4
88.| UtoroBas KoHTposbHas paboTa




YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHME TIPOI'PAMMbI YYEBHOU JTUCIHHUIIJIMHDBI « PU3UKA»

ITomemenne kaOuHeTa ynoBieTBOpsieT TpeOoBaHMsIM CaHUTapHO-3MHIEMHOIOIHYECKUX
npaBui 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u oOCHaIIeHO THUIIOBBIM OOOPYAOBaHHEM,
yKa3aHHbIM B HACTOSIIIUX TPEOOBAHUAX, B TOM YHUCIIE CIELUAIN3UPOBAHHON yueOHOH Mebenblo U
CpeAcTBaMU OOy4YEHHSs, JOCTATOYHBIMU JUISI BBIMOJIHEHHUS TPeOOBaHUI K YPOBHIO IOATOTOBKH
oOydJaronuxcs.

B kabunere ecTb MynbTUMeNUiHOE 00OpYyIOBaHME, MOCPEICTBOM KOTOPOTO YYaCTHUKHU
00pa30BaTEeNLHOrO Ipolecca MOIYT IPOCMAaTpUBATh BU3YalbHYIO HH(GOpPMALMIO, CO3/1aBaTh
NPE3CHTAINH, BUICOMATEPUAIIbI, HHBIC JTOKYMEHTHI.

B cocTtaB yueOHO-METOIMYECKOT0 U MaTEepUAIIbHO-TEXHUYECKOT0 00ecrieueH s IpOorpaMMbl
y4eOHOM TUCIUIUIMHBI «(PU3UKA» BXOMISIT:

* MHOTO()YHKIIMOHAJIbHBIA KOMILJIEKC MPENOAaBaTes;

* HarIAgHBIE MOCOOMsA (KOMIUIEKTHI YYEOHBIX TaONHMI, IUIAKATOB, JEMOHCTPAIMOHHBIC
MOJICIIN );

* nH(HOPMAITMOHHO-KOMMYHHUKATHBHBIEC CPECTBA;

* SKpaHHO-3BYKOBBIE IOCOOUS;

* KOMIUJICKT TEXHHUYECKOW JOKYMEHTAINW, B TOM YHMCIIE MMaclopTa Ha CpPeicTBa OOyUYCHHS,
MHCTPYKLIMU 10 UX MCIIOJIb30BAaHUIO U TEXHUKE 0€3011aCHOCTH;

* OuOMOoTEeUHBIN (HOH/I.

B OubGnuoteunblii ¢oHI BXOAAT y4eOHHKH, ydyeOHO-MeToaudeckue KOMIUIeKThl (YMK),
o0ecreunBarOINe OCBOCHHE YYEeOHOW JTUCHUIUIMHBI «®Du3MKay», pPEKOMEHIOBAHHBIE WU
JOTYIIEHHbIE JJIi HKCIOJIb30BaHUS B NPO(GECCHOHAIbHBIX 00pa30BaTENbHBIX OpraHU3aIUsX,
peanu3yromux 00pa3oBaTelIbHYI0 MPOrpaMMy CpeaHEro oOIero o0pa3oBaHUs B Ipejaeiiax
ocsoeHust OITOII CITO na 6a3e 0CHOBHOTO 00IIIEro 00pa3oBaHusI.

bubnworeuynsii GoOHA JTOMOJHEH SHIUKJIONEIUSIME, CIPABOYHUKAMH, HAYIHOW, HAYyYHO-
HOMYJSPHOM U APYroi INTEpaTypoi Mo GpU3UKe.

PEKOMEHAYEMAS JIUTEPATYPA
dast ctyneHToB
Hmutpuesa B.®. ®usnka s npodeccuii U CrenuaibHOCTEH TEXHUUECKOTo MPopuIs: yueOHUK
JUIs 00pa30BaTeNbHBIX YUpPEKICHUN cpel. mpod. odpazoanus. — M., 2018.
Jmutpuesa B.®. ®usuka 11 npodeccuii U crenuanbHOCTeH TexHnyeckoro npoguis. Coop-
HUK 3a7a4: y4e0. mocobue /st o0pa3oBaTeIbHbIX YUpexACHUHN cpel. pod. oopa3zoBanus. — M.,
2018. YuebHoe usdarue
Msikumes I'. S1. @uzuka. 10 kmacc : yueOH. 11 o01eodpazoBat. opranusanuii — M. :
ITpocsemenue, 2018.
Msixumies I'. 5. ®usuka. 11 kiace : yaeOH. Ay o6meo0pa3oBar. opranuzamnuii — M. :
IIpocsemenue, 2018.
Jus1 npenogasareJiei

Koncrutynus Poccuiickoit denepannu (mpuHITa BCEHAPOIHBIM roysiocoBanueM 12.12.1993)
(c yueToM MOMNpaBOK, BHECEHHBIX (eiepabHBIMU KOHCTUTYLIMOHHBIMU 3akoHamMH P® o monpaskax
kK Korcrurymum P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne
4. — Cr. 445.

®enepanpublii 3ak0H OoT 29.12. 2012 Neo 273-®3 (B pen. denepanbHBIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, o1 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne



84-d3, ot 27.05.2014 No 135-@3, ot 04.06.2014 No 148-D3, ¢ u3Mm., BHeceHHbIMU DeepaibHBIM
3akoHOM 0T 04.06.2014 Ne 145-@3) «O06 obpazoBanuu B Poccuiickoii @enepartum».

[Ipukaz MunmncrepcTBa oOpa3zoBanuss U Hayku P® «O0 yrBepkiaeHuu ¢eaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTENILHOTO CTaHAApPTa cpenHero (TMOJHOTo) o0mero oO0pa3oBaHU»
(3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

[Tpuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun mameHenuit B [lpukas
MuHucrepcTBa 00pa3oBanus u Hayku Poccutickoit @eneparuu ot 17.05.2012 Ne 413 “O6 yrBepx-
JIeHud (peepasbHOTO TOCYNapCTBEHHOIO 00pa30oBaTENbHOTO CTaHAApTa CpenHero (IOJHOTO)
oOmero oopa3oBaHus’».

[Mucemo JlemapramMeHTa TOCyJapCTBEHHOM MOJIMTUKH B c(hepe MOATOTOBKH pabouuX KaJapoB
u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHmanuu mo opraHu3aiiyuy moryde-
HUS CpEHEro o0Iero oopa3oBaHus B Mpeeinax OCBOSHUS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
po¢eCCHOHAIBHOTO 00pa30BaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus ¢ Y4ETOM TpeOOBaHUMA
(denepanbHBIX TOCYIapCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAAPTOB M IOJIy4aeMON Mpopeccuu WM
CHEIHMAIbHOCTH CPeIHEro MpodecCHoHaNbHOTr0 00pa30BaHUsy.

®enepanphblil 3akoH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpykaromieil cpeanl» (B pea. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — No 2. — Cr. 133.

Jmumpuesa B. ®., Bacunves JI. H. ®u3uka njis npodeccuit ¥ criennaibHOCTeH
TEXHUYECKOTO MPO(UIISL: METOJMUECKUE PEKOMEHJANN: MeToA. Tocodue. — M., 2010.

HNuTepHer- pecypcbl

www.fcior.edu.ru (denepanbHblil IEeHTP HHGOPMAITMOHHO-00PAa30BaTEILHBIX PECYPCOB).

www.dic.academic.ru (Axkagemuk. CIoBapH U SHIUKIIONICIHH).

www.window.edu.ru (Equaoe okHO qocTyma K 00pa3oBaTeIbHBIM pecypcam).

www.st-books.ru (JIyarras yueOHas muteparypa).

www.school.edu.ru (Poccuiickuii oOpa3oBarenbHbiii mopTai. JJocTymHOCTE, KauecTBo, 3 dek-
THUBHOCTb).

www.alleng.ru/edu/phys.htm (O6pa3soBatenbubie pecypcsl HTepHETa — DU3NKa).

www.school-collection.edu.ru (Eaunas xomiekiun UGpOBBIX 00pa30BaTEIbLHBIX PECYPCOB
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