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MNOSCHUTEJIBHASA 3AIIMCKA

[Iporpamma o6mieo0pa3zoBaTeabHON yueOHON TUCIUTUIMHBI «DU3uKay MpeaHa3HadeHa i
u3yuyeHuss (pu3uku B MpodecCHOHANBHBIX  00pa30BATENbHBIX  OPraHU3alMsIX  CPEIHETrO
po)eCCHOHAIBHOTO  00pa30BaHUs, PEATU3YIOMNUX O00pa30BaTeIbHYIO TIPOTPaMMy CPEIHETO
obmiero oOpazoBaHMsl B TpeAesiaX OCBOCHHS OCHOBHOHM MpodeccHOHATbHONW 00pa3oBaTeIbHOM
nporpammbel CIIO (OIIOIT CIIO) na 6aze ocHOBHOro o0mero oOpa3oBaHHs IPU IOATOTOBKE
KBUTM(UIIMPOBAHHBIX pabounx, ciayxkammx 1o mnpodeccun: 08.01.18 IaeKTPOMOHTANKHHK
JJIeKTPUYECKUX ceTeil M 2JjekTpoodopynoBaHusi. I[Iporpamma paspaboTana Ha OCHOBE
tpeboBanuit ®I'OC cpeanero obuiero 06pa3zoBaHus, TPEAbIBISEMBIX K CTPYKTYpE, COACPKAHUIO U
pe3ysbTaTaM OCBOCHHMS yueOHOM AucuuIuInHbl «Dusmnka», B COOTBETCTBUM ¢ PexomeHnanusmMu mno
OpraHu3aluy MOJYYECHHUsI CPEIHEro oomero oopa3oBaHus B Mpeeax OCBOCHUSI 00pa3oBaTeIbHbIX
IpOrpaMM cpesiHero mnpodeccrnoHalibHOro 00pa3zoBaHus Ha 6a3e OCHOBHOIO 001Iero 00pa3oBaHus ¢
yuetoM IlpumepHoil ocHOBHOW 00pa30BaTEeNbHONW MPOrpaMMbI CpPEIHEro OO0Iero oOpa3oBaHMS,
0/I00peHHOM pemieHueM (denepanbHOro y4eOHO-METOIUYECKOTO OOBCAMHEHHS II0 OO0IIeMy
oOpa3zoBanuto (mpotokos ot 28 utons 2016 r. Ne2/16-3), B 06beme 172 gaca.

Copep:xanue nmporpaMmbl «PHU3MKay HAMPABICHO HA JOCTHKEHUE CIEAYIOIIUX Yyenell:

® OCBOCHHE 3HAHWI 0 PyHIaMEHTATBHBIX (PU3NYECKUX 3aKOHAX U MPUHITUIAX, JISKAIINX B
OCHOBE COBPEMEHHOH (pr3muecKoi KapTUHBI MUPa; Han0OJIee BaXKHBIX OTKPBHITUSIX B
obnactu (hU3HMKH, OKA3aBIIUX OIMpeAeAIoniee BIUsIHNE Ha Pa3BUTHE TEXHUKH U
TEXHOJIOTUH; METOJIaX HAYYHOTO ITO3HAHUS IIPUPOJIBL;

e OBJaJIeHWE YMEHUSIMHU TPOBOAUTH HAOIIOICHUS, INIAHUPOBATD U BBIMOIHITH SKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENIN, TPUMEHSAThH Oy4YeHHbIC 3HaHUS M0 (PU3UKE AJIs
00BSICHEHUS pa3HOOOpa3HBIX (PU3MUYECKUX SBICHUI U CBOWCTB BEIIECTB; MPAKTHYECKH
UCIOJIb30BaTh (hM3MUECKUE 3HAHUS; OLICHUBATH JOCTOBEPHOCTh
€CTECTBEHHO-HaYYHOU MH(pOpMaLIUN;

® pa3BUTHE MTO3HABATEILHBIX HHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce MpuoOpeTeH s 3SHAHUH U yMEHUH 10 (PU3HUKE C UCTIONB30BaHUEM PA3INIHBIX
HMCTOYHUKOB MHGOPMAIIUN U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHI;

e BOCMHUTaHHE YOSKICHHOCTH B BO3MOYKHOCTH ITO3HAHHS 3aKOHOB MTPUPO/IBI, HCITOIB30BAHHUS
JTOCTIDKEHUH (PU3UKH Ha OJ1aro pa3BUTHUS YEI0BEYECKON IIMBIITH3AIMH; HEOOXOIUMOCTH
COTPY/ZIHUYECTBA B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/1a4, YBAXHUTEIHHOI'O OTHOLLICHUS
K MHEHHIO OTIIOHEHTA TPH 00CYKICHUN TIPOOJIeM eCTEeCTBEHHO-HAYYHOTO CO/ICPIKaHUS;
TOTOBHOCTH K MOPaJIbHO-3TUYECKON OLIEHKE MCIIOIb30BaHMsI HAYYHbBIX JOCTH)KEHU,
YyBCTBAa OTBETCTBEHHOCTH 32 3aIIUTY OKPYXKAIOIIEH CPE/IbI;

® CIIOJIb30BaHME NPUOOPETEHHBIX 3HAHUI U YMEHUH [l peleHus MPAaKTUIECKUX
3aJ]a4 OBCEAHEBHOM XU3HU, oOecrieueHHst 6€30MacHOCTH COOCTBEHHOM JKU3HH,
paMoHaATFHOTO PUPOIOTIONH30BAHUS i OXPAHbBI OKPYKAIOIIeH Cpeibl ¥ BO3MOKHOCTh
IIPUMEHEHMsI 3HaHUH MPU PELIeHUH 3ajay, BO3HUKAIOLUX B MOCIEAYIOLIeH
npodeccnoHanbHOM e TeNbHOCTH.

Busl KOHTpOJIS: TEKYIIUH, TPOMEXYTOUHBIN (pyOeKHBIH), HTOrOBBIH.
[IpennoururenbHbie (OPMBI OPTaHU3AINH YIEOHOTO MPOIecca: JIEKIIHH, YPOKHU-
PaKTUKYMbI, KOMOMHUPOBAaHHBIE YPOKHU M UX COUETAHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUATIJIAHBI «®U3UKA»

B ocHoBe yueOHON aucuMIUIMHBL «DHU3HMKa» JIEKUT YCTAaHOBKA Ha (OPMHPOBAHUE Y
CTYJIEHTOB CHCTEMbI 0a30BBIX MOHATUN (PU3MKU W TMPEACTaBICHUI O COBPEMEHHOH (hH3HUecKon
KapTHHE MHUpa, a TaKkKe BbIPAaOOTKA yMEHUH NPUMEHATh (U3MYECKHe 3HAHMUA, Kak B
npodeccCuoHaNbHOM NeATeNIbHOCTH, TaK U JJISl PELICHUS )KU3HEHHBIX 3a]1a4.

MHorue noJjoXeHus, pa3BUBaeMble (U3MKOH, pacCMaTpUBAIOTCS KaK OCHOBAa CO3JAaHUSA U
MCIIOJIb30BaHUsl MH(POPMAIIMOHHBIX M KOMMYHHKAIMOHHbIX TexHojorudi (UKT) — omgHoro wus
Han0oJiee 3HAYMMBIX TEXHOJOTHUECKUX JOCTHKEHUH COBPEMEHHOM LIMBUIIM3ALHH.

@dusuka AaeT K1Y K TOHUMAaHUI0 MHOTOYUCIICHHBIX SIBJICHUM U NIPOLIECCOB OKPYXKAIOIIETO
MHpa (B €CTECTBEHHO-HAYYHBIX 00JacTAX, COLMOJIOTHH, YKOHOMHKE, SI3bIKE, TUTepaType u ap.). B
¢bu3uke GOpPMUPYIOTCSI MHOTHE BUABI JAESITEIBHOCTH, KOTOPBIE HMEIOT METAIPEAMETHBIN XapakTep.
K HuM B mepBylo ouepelb OTHOCATCS: MOJCTUPOBaHHE OOBEKTOB M IPOIECCOB, MPUMEHEHHE



OCHOBHBIX METOJOB MO3HAHH, CHCTEMHO-UH(POPMAIIMOHHBIA aHaIn3, (POPMYIMPOBAHUE TUIIOTES,
aHaJIU3 U CHHTE3, CpaBHEHHUE, 0000I1IeHre, CUCTEMAaTU3allus, BbISBIICHUE TPUUYNHHO-CIIEICTBEHHBIX
CBsI3eH, MOHMCK AaHAJOroB, YNpaBJCHHE OOBEKTaMH M IpoleccaMu. VMIMEHHO 3Ta JAMCLUUIUIMHA
MO3BOJIIET MO3HAKOMHUTH CTYACHTOB C HAYYHBIMH METOJIaMU IO3HAHHS, HAy4YUTh UX OTIHYATh
TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®u3uka UMeeT OYeHb OOJIBIIOE M BCEBO3PACTAIOIIEE YUCIO MEXIUCHUIITMHAPHBIX CBSI3EH,
IpUYEM Ha YpPOBHE, KaK MOHATMMHOIO amnmapara, TaK W HWHCTPYMEHTApuUs U SBISAETCS
METOUCIUIUIMHOM, KOTOpasi MPeI0CTaBIIsAeT MEKAUCIMILTMHAPHBIN S3bIK 1711 OMUCAHUS HAyYHOU
KapTUHBI MUDA.

®dusuka SBISETCS CUCTEMOOOPa3yOIUM (HaKTOPOM JJIsi €CTECTBEHHO-HAYYHBIX Y4EOHBIX

MPEIMETOB, MOCKOIbKY (HU3UYECKUE 3aKOHBI JIKAT B OCHOBE COJACpPKAHUS XHUMUH,
Ouosnoruu, reorpa@uu, acTPOHOMHH M CIEUUAIbHBIX JUCHUIUIMH (TEXHHUYECKass MeEXaHHKa,
AIIEKTPOTEXHUKA, DJEKTPOHUKA M JIp.). YueOHas aucuuiuinHa «DPHU3UKa» CO37aeT YHUBEPCAIHHYIO
0a3y U1t u3ydeHus: oOuIenpopecCUOHANBHBIX U CIICHUANBHBIX TUCIUILINH, 3aKIaabiBas (yHIaMEHT
JUISL IOCTIETYIOIIET0 00Y4YeHUs CTY/IEHTOB.

[IpodunpHas cocrapnsromas 061meodpazoBaTeIbHON TUCHUILTUHBL «DuU3KKay peanusyercs
B COJCpXaHUM OOYYEHHUs, KOJIMYECTBE YaCOB, BBIJACIAEMBIX Ha H3YYEHHE OTHCIbHBIX TEM
IpOrpaMMbl, TIyOMHE MX OCBOEHHS CTyJIEHTaMH, 00beMe M XapaKTepe MPaKTUYECKHX 3aHATHUH,
BUJIaX BHEAYIUTOPHOIN CaMOCTOATEIbHONU PabOThI CTYJEHTOB.

I[Ipu ocBoennn mnpodeccuit CIIO TtexHmueckoro mpoduns HpodecCHOHATHHOTO
oOpa3oBaHus (Qu3MKa u3ydaercss Oosee yriayOJIeHHO, Kak mpoduiabHas ydeOHas IUCIUIUIMHA,
YUUTHIBAIONIAS CIIEHU(UKY OCBAaBAaEMbIX MPOQECCHIA.

B conmepxxanum y4eOHOW AMCHMIUIMHBI «(pHU3MKa» TpPH TOATOTOBKE OOYYAIOIIUXCSA TI0
npodeccusiM  TEXHHYECKOTOo  Npodmias  NpodecCHOHATLHOTO  00pa3oBaHUs  MPOPUIBLHOM
COCTaBJISIIOLIEH sABIsAETCA pazzen «DJEKTPOJMHAMUKa», TaK Kak OOJBUIMHCTBO NPOQECcCHii,
OTHOCSIIIMXCS K 3TOMY IPO(UIIIO, CBS3aHbI C AJIEKTPOTEXHUKOW M 3JIEKTPOHUKON. [ToBbIIEeHHOE
BHUMaHUE MOXET OBbITh YyJIENEHO H3Y4eHHIO pasnenoB «Mexanuka», «MosekynspHas (u3uka.
TepMoanHaMuKay, U OCOOCHHO TEM 3KOJOTHYECKOTO COAEpIKaHMS, MPUCYTCTBYIOIIMX MOYTH B
KaXKIIOM paszere.

Teopernueckue cBeneHHs MO (U3MKE JTOMOIHAIOTCS JIEMOHCTPALUSMHM U J1a0OpaTOPHBIMU
pabotamu.

[IpodumibHas HampaBlE€HHOCTb OCYIIECTBIAETCS TakkKe MNYTEM YBEJIMYEHUS 0NN
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB, Pa3IUYHbIX (POpPM TBOpUECKONW pPAaOOTHI (MOATOTOBKH H
3alIUTHI pedepaToB, MPOEKTOB), PACKPHIBAIOIINX BaXXHOCTh U 3HAUUMOCTh TEXHUYECKOTO MPOoduIIs
BBIOpAaHHOU TTpodeccum.

MECTO YYEBHOW JUCIIATIJIMHBI B YYEBHOM ILJIAHE

VYyeOHnas nucuuruinHa «Ou3uKay» SBIsSETCs y4eOHBIM MPEAMETOM 00s3aTeIbHON MpeaAMETHON
obmnactu "EcrectBennbie Hayku" ®I'OC cpenHero obuiero oopa3zoBaHusl.

B npodeccronanbHbIX 00pa30BaTEeIbHBIX OpraHU3aLUgX, PEATU3YIOIUX 00pa30BaTeIbHYIO
nporpaMMmy cpenHero oomero oopaszoBanus B npesenax ocsoeHuss OITOIT CIIO Ha 6a3ze 0CHOBHOTO
obmrero o6pa3oBanus, yueOHas quciuiuimHa «PU3nKay u3ydaeTcs B 001eo0pa3oBaTeIbHOM ITUKIIE
yuebHoro mnana OITIOIT CITO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHMsI C MOJYYCHHUEM CPETHEro
obmero oopazosanus (I[TITKPC).

B yue6npix mmanax [IIIKPC yuebnas nucrurummaa «®u3uka» BXOIUT B COCTaB OOMIMX
0011e00pa3oBaTeabHbIX YUYE€OHBIX UCHUIUIMH, (DOPMHUpPYEMBIX U3 00s3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpemnero obmiero obpaszoBanus, s npodeccuit CIIO cooTBeTCTBYIOUIETO
npod st mpodheccuoHaIbHOTO 00pa30BaHMS.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLIIAHBI

OcBoenue coaepkanus yaueOHOM TucUIUInHbl «Du3uka» o0ecreynBaeT JOCTHKEHNE
CTYJIEHTaMHU CIEIYIOIINX PE3yIbTaTOB:
®  JIUYHOCMHBIX:
— 4YyBCTBO FOPJIOCTU U YBA)KEHUS K UCTOPUH U JOCTUKEHHSIM OTEUECTBEHHOM (PU3ndecKon



HayKHd; (U3NYECKU TPAaMOTHOE TIOBEZICHHE B PO(PECCHOHANBHOM AeSTETLHOCTH U OBITY
pu OOpaIIeHNH ¢ MPUOOpaMH U YCTPOHCTBAMH;

TOTOBHOCTb K IIPOJOJDKEHUIO 00pa30BaHus U MOBBIIICHUS KBaTU(UKAUU B U30paHHOM
npodeCCHOHATLHOM eATENTFHOCTH U O0BEKTHBHOE OCO3HAHUE POJIH (PU3MUECKUX
KOMIIETEHIIMH B 3TOM;

YMEHHUE UCIIOB30BaTh JOCTHKEHUS COBPEMEHHON (PU3UUECKON HAyKH U (PU3UIECKUX
TEXHOJIOTUH JIsl OBBIIIEHUS] COOCTBEHHOI'O MHTEJUIEKTYaIbHOI'O Pa3BUTHUS B
BBIOpaHHOM MTPO(PECCHOHATLHON IEATEIIbHOCTH;

YMEHHUE CaMOCTOSTEIbHO 100bIBaTh HOBbIE [T ce0sl pru3nuecKue 3HaHus, UCIOIb3Ys
JUIs 3TOTO JIOCTYIIHbIE UCTOYHUKH UH(POPMALIUY;

YMEHHUE BBICTPAaUBaTh KOHCTPYKTUBHBIE B3aMMOOTHOLICHUS B KOMAH/IE 10 PEIICHHIO
0o0IIUX 3aJa4;

YMEHHUE YIPaBJIATh CBOEH [103HABATENBHOM NEATEIbHOCTBIO, IPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO PA3BUTHS;

CHOCOOHOCTh MMPOTUBOCTOSTH UACOJIOTUH SKCTPEMU3MA, HAITMOHAIN3MA, KCeHO(DOOUH,
JTVCKPUMHUHALIAH TI0 COIMAIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM IIPHU3HAKAM
U JIpYTUM HETaTHUBHBIM COLIMAJIBHBIM SIBIICHUSIM

L4 Memanpedmemnblx:

WCIIOJIb30BAHUE PA3IUYHBIX BUJIOB MTO3HABATEILHOMN ACATEIBHOCTH ISl PEIICHUS
bu3nUecKux 3a1a4, MPUMEHEHNE OCHOBHBIX METO/IOB MMO3HAHUS (HAOII0ICHNUS,
OTMCAHUS, U3MEPEHHS, SKCIIEPUMEHTA) ISl U3YYCHUSI PA3JIMUYHBIX CTOPOH OKPYXKAIOIIeH
JIEHCTBUTEIILHOCTH,

HCIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYAIbHBIX ONEpalliii: MOCTAHOBKHU 3aa4uH,
dbopMynupoBaHUs TUIIOTE3, aHAJIW3a U CHHTE3a, CPaBHEHUs, 00001IeHNS,
CHUCTEMaTH3aIliH, BBISIBJICHUS! TPUUYUHHO-CIICICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB,
dbopMynUpOBaHUS BHIBOJIOB JJI M3YUYECHUS PA3IMUHBIX CTOPOH (PU3HUECKUX OOBEKTOB,
SIBJICHUH U TPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCS B
npodeccuoHaIbHOM chepe;

yMEHHUE TeHEPUPOBATh UJIEU U OTIPEIEISITh CPEICTBA, HEOOXOUMBIE JIJIST UX
peanu3aiuu;

YMEHHE HCI0JIb30BaTh Pa3jINYHble HCTOUHUKH TSI MOTy4YeHUs (pu3ndeckon
uH(pOpMaIIH, OLIEHUBAThH €€ TOCTOBEPHOCTH;

YMEHUE aHATU3UPOBATh U MIPEACTABISATH HHPOPMAIIMIO B PA3TUYHBIX BUJIAX;

yMEHUE yOJIUYHO MPECTABISATh PE3YJIHTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO M TAPMOHUYHO COYETasl COJIEpKaHe U (POPMBI IIPEICTABIIIEMON
uHpOpMaINH;

®  npeomMemmblx:

c(OpPMHPOBAHHOCTh IPEACTABICHUHN O POJIM U MeCTe (PU3UKH B COBPEMEHHOM HayYHOMH
KapTHHE MHpa; TOHUMaHue (pru3nyecKoi CyIHOCTH HabIroAaeMbIX Bo BeenenHoi
ABJIEHUH, posii GU3UKH B POPMHUPOBAHUU KPYro3opa U pyHKIMOHAIBHON rpaMOTHOCTH
YeJI0BEKa JJISl PeIIeHUs IPAKTUUYECKUX 3a/1a4;

BJIaJICHHE OCHOBOITOJIATAIONINMH (PU3NIECKUMH TIOHSATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSIMH; YBEPEHHOE MCIIOJIb30BaHUE (DU3HMUECKON TEPMUHOIOTHU U
CHUMBOJIMKH;

BJIaJICHHE OCHOBHBIMH METOJIJaMH HAYYHOTO TIO3HAHUS, UCTIOIh3yEeMBIMHU B (PH3HKE:
HaOJI0ICHHEM, OTIHCAaHNEM, H3MEPEHHEM, SKCTIEPHMEHTOM;

yMeHust 00pabaThIBaTh pe3ynbTaThl U3MEPEHUI, 00HAPYKUBATH 3aBUCUMOCTb MEXKILY
(GU3NUECKUMU BETUUUHAMH, OOBSICHITH NOJTYYEHHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI,
c(OpMUPOBAHHOCTh YMEHUS peliaTh PU3NUYECKHUE 3a/1a4H;

c(OPMHUPOBAHHOCTh YMEHUS MIPUMEHSTH ITOTyUYeHHBIE 3HAHUS J1s1 OOBSICHEHHSI YCIIOBHI
MpoTeKaHus (GU3NIECKUX SBJICHUHN B IPUPO/IE, MPOohecCHOHATBHOMN cdepe U s
NPUHATHS IPAKTHYECKUX PELICHUH B IIOBCEIHEBHON )KU3HMU;

c(hOpMUPOBAHHOCTHh COOCTBEHHOM MO3UITMHU 110 OTHOIICHHUIO K (PU3UUECKON
uHpOpMaLNH, TTOJIy4aeMOH U3 pa3HBIX HCTOYHHKOB.

B peammzanmmm  TpebGoBanuit DenepanbHBIX  TOCYIAPCTBEHHBIX  00pa30BaTEIbHBIX



CTaHJAapTOB O00IIEro © MPOPECCHOHATHHOTO O00pa3oBaHUsT HEOOXOIUMO YYHUTHIBATH Kak
dbopMUpOBaHNE YHUBEPCAIbHBIX YU€OHBIX NEHCTBUM, TaK U OOIIMX W MPEAMETHBIX KOMIIETEHUIUN
JUISL IOJTYYEHUS JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX Pe3yIbTaToB.

B mporpammy BEIIOUYEHO conepskaHme, HaIpaBJIeHHOe Ha (OpPMHpPOBAHUE ¥
CTYJIEHTOB OOIIMX KOMIIETEHIIMH, HeOoOXOMUMBIX I KadecTBeHHOro ocsoeHms OIIOII
CIIO ma 06as3e OCHOBHOTO OOIIEro 00pas3oBaHUs C IIOJIyYEHHEM CpPeIHEero OOIIero
00pa3oBaHUSI U IIPOTPAMMBI IOATOTOBKY KBAJIU(MUIIMPOBAHHBIX PA00YNX, CIIYIKAIIUX 10
npodeccu 15.01.2005 Capimuk (pydHON U YaCTUIHO MEXaHU3HPOBAHHOW CBApKH (HATLIIABKH).

OK 01. Beibupats crocoOsI pemieHus 3a1a4 npoecCHOHaTbHON IeATeIbHOCTH, TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBisATh TOWCK, aHAIW3 W HHTEPHpETAuio HHGOpMAIMK, HEOOXOIMMOW s
BBITIOJIHEHUS 3a]1a4 PO ECCHOHATIBHOMN 1A TEIbHOCTH;

OK 03. [TnanupoBath U peaau30BbIBaTh COOCTBEHHOE MPO(HECCHOHATFHOE U JIMYHOCTHOE PAa3BUTHUE;
OK 04. Paboratp B KOJJIEKTHBE M KOMaHJe, 3()(eKTHBHO B3aMMOJECHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KJIMEHTAMH;

OK 05. OcymiecTBisiTh YCTHYIO U NMHCbMEHHYK0 KOMMYHHMKAIIMIO HAa TOCYAAPCTBEHHOM SI3BIKE C
Y4eTOM O0COOEHHOCTEN COLMALHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 06. IlposBasTh TIpaxaaHCKO-NATPUOTHUECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE TPAJAUIIMOHHBIX O0IIEYEIOBEYECKIX [IEHHOCTEH;

OK 07. ConelicTBOBAaTh COXpAaHEHUIO OKPYKAIOIIECH CPebl, pecypcocOepexeHnto, 3PPeKTHBHO
JEHCTBOBATh B UPE3BBIYAHHBIX CUTYAIUSX;

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOMN EATETLHOCTH;

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

COJIEPKAHUE YYEBHOM JUCOUTIJIMHBI
Bsenenue

®duznka — QyHAaMEHTAIbHAs HAyKa O PUPO/IE.

EcrecTBeHHO-HAayYHBI METOJ MO3HAHMSA, €r0 BO3MOKXHOCTHM M TPAaHULBI TPUMEHUMOCTH.
DKCIEPUMEHT U TEOpHUs B MPOIECCE MO3HAHUS NMPUPOIbl. MonenupoBaHue pU3NYECKUX SIBJICHUN U
npoueccoB. Poiib 3kcriepuMenTa U TEOpUM B IPOLECCE MO3HAHUSA NTPUPOAbl. PU3HUECKas BEIUUYMHA.
[TorpemHocTn M3MepeHu Ppuznueckux BelUunH. Ou3ndeckue 3aK0oHbI. ['paHUIBI MPUMEHUMOCTH
¢usnueckux 3akoHOB. [loHsTHE O (DuU3MUeckol kapTUHE Mupa. 3HaueHUE (PU3UKU MPU OCBOCHHUH
npodeccuit CI1O u cnennansHocteit CIIO.

1. Mexanuka

Kunematuka. Mexannueckoe nswxkenue. [lepememenue. Ilyts. Cxopocts. PaBHOMEpHOE
NpSMOJIMHEMHOE  JBW)KEHUE. YCKOpeHue. PaBHOmEpeMEHHOE MpsSMOJIMHENHOE JBUIKEHHE.
CBobonHOe majeHue. JIBukeHHE Tena, OpOIIEHHOro MOJ YIJIOM K TOpU30HTY. PaBHOMepHOe
JBUKEHUE 110 OKPYKHOCTH.

3akonbl Mexannku HproroHa. IlepBbiii 3akoH Hprorona. Cuita. Macca. Umnynbc. Bropoit
3akoH Hprorona. OCHOBHOM 3akoH Kiaccuueckoil auHamuku. Tperuil 3akoH HbproToHa. 3akoH
BceMUpHOro TsaroteHus. ['paBuranmonnoe none. Cuna tsxectu. Bec. CiocoObl U3MepeHHs] Macchl
Tesn. Cuiibl B MEXaHHUKE.

3aKoHBI COXpaHEHHUS B MEXaHUKE. 3aKOH COXPAHCHHS UMITyJbca. PeakTHBHOE JBIIKCHHE.
Pabora cunbl. Pabora moTeHHManbHBIX cuil. MomHOCTh. OHeprus. KuHeTudeckas SHEprus.
[ToTeHumanbHass SHEpPrus. 3aKOH COXPAHEHUS MEXaHW4YeCKOM fHepruu. l[IpuMeHeHue 3aKOHOB
COXPAHEHHUS.

JlemoHCTpannu

3aBUCUMOCTh TPAEKTOPHUH OT BHIOOpA CUCTEMBI OTCUETA.

Buipl MexaHU4YEeCKOTO ABUKEHUS.

3aBUCHMOCTbH YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbI, IeUCTBYIOMIEH Ha Teo. ClIokKEeHUe CUl.
PaBeHCTBO W MNPOTHBOMOJOKHOCTh HANPABICHUS CHJI JEUCTBUS U IMPOTHUBOACUCTBUS.
3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JedhOopMaIiu.

Cwuiibl TpeHusl.

HesecomocTs.



PeaktuBHOE NBHXKEHUE.
[Tepexon moTeHITMATBHOM SHEPTHH B KWUHETUYECKYIO U OOPATHO.
JIaGopatopHbie pabOoThI
Hccnenosanue nBUKEHUS Tella DO JEHCTBUEM ITOCTOSHHON CHJIBI.
N3yuenue 3akoHa COXpaHEHUSI UMITYJIbCA.
CoxpaHeHre MEXaHUYECKOM 3HEPIUU MPU JBUKEHUHU TeJa MO JEHCTBUEM CUJI TSKECTH
U yIIPYTOCTH.
CpaBHeHue pabOThI CUJIbI C HK3MEHEHHUEM KHHETHYECKOM SHEPTUH Tea.
N3yuenne ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKECHHS ).

2. OCHOBBI MOJIEKYJIIPHOM (DM3UKH ¥ TEPMOJIUHAMUKH

OcCHOBBI MOJIEKYJISIpHO-KMHETHYECKOW Teopuu. WneanbHblil ra3. OCHOBHBIE NOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TeopuHu. Pasmepbsl M Macca MOJEKYJI M aTroMoB. bpoyHoBckoe
newkenue. Juddysus. Cunmpl ¥ SHeprus MEKMOJEKYISIPHOTO B3aumMoneucTBus. CTpoeHue
ra3oo0pasHbIX, XHMIKUX W TBepAbIX Tel. CKOPOCTH [BMXKEHUS MOJEKY1 U HUX H3MEpEHHe.
WneanbHeiii ra3. /laBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYISPHO-KHHETUUECKONU TEOPHH T'a30B.
Temmeparypa u ee wu3MepeHue. [a3oBble 3aKOHBI. AOCOJNIOTHBIH HYyJIb TEMIEPATYpHI.
TepmoanHaMuueckas IIKajga TEMIEpaTypbl. YpaBHEHHE COCTOSHHs HJI€AaIbHOIO rasza. MosspHas
ra3oBasi [IOCTOSIHHAS.

OcHoBbl TepMoAauHaMHKU. OCHOBHbBIE IOHSTHUS M OIpeaeicHus. BHyTpeHHss sHeprus
cucTeMbl. BHyTpeHHss sHeprus wujeanpHoro rasza. Pabora u Temiora kak (opMbl Iepenayu
sHepruu. TermmoeMKocTh. YIelbHas TEIUIOEMKOCTh. YpaBHEHHE TeruioBoro Oanmanca. Ilepsoe
Hayauo TepMOJMHAMUKU. AnuabatHelii mpouecc. [Tpunnun neiictBust teruoBoi Mammubl. KIT/]
TEIJIOBOTO JABHTraTens. Bropoe Hadano tepMoauHaMuKu. TepMoaMHAMUYECKas IIKAJIa TEMIIEPATyp.
XonoauinbHble MauHblL. Tennossle apurareny. OxpaHa npuposl.

CaoiictBa mapoB. Mcnapenue u koHjeHcanus. HacwinieHHbI map u ero cpoiictBa. AO-
COJIIOTHAas M OTHOCHUTEIbHAs BIAXKHOCTH BO3Qyxa. Touka pocbl. Kunenuwe. 3aBucuMOCTb
TEMIIepaTyphl KAIIEHUS OT JaBieHus. [leperpeTslii map u ero uCroib30BaHNUE B TEXHUKE.

CpoilicTBa XHuIKOCTEN. XapaKTEPUCTUKA KUIKOTO COCTOSIHMS BemiecTBa. 1loBepXHOCTHBIN
CJIOM JKHUJKOCTH. DHEprus MOBEPXHOCTHOTO CJOS. SIBJ€HMSI Ha TpaHMIE XKUIKOCTU C TBEPIbIM
TenoM. KanuisspHsle SsBIEHUS.

CpoiicTBa TBepAbIX Tes. XapaKTepUCTHKA TBEPAOTO COCTOSHHUS BelIecTBA. YIpyrue
CBOMCTBa TBEpABIX Tein. 3akoH I'yka. MexaHuueckue CBOMCTBAa TBepAbIX Tel. TermoBoe
pacmMpeHue TBEPABbIX Tell U )KuaAKocTel. [liaBienne u xpucraumsanus.

JleMoHCTpanuu

JIBum>xeHne OpOyHOBCKUX YacCTHII.
Huddysus.
N3meHeHune gaBiieHus ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl IPHU MOCTOSITHHOM 00beMeE.
N3oTepmuueckuil 1 n300apHBIA MPOLECCHI.
W3meHeHre BHYTpEHHEHN 3HEPTUU TEN TPU COBEPILIEHUHU paOOTHI.
Mopenu TennoBbIX JBUTATEIICH.
Kunenue Bo/ibI Ipy NOHWKEHHOM JaBJICHUU.
IIcuxpomeTp u TUTpOMETP.
SIBieHMsI TOBEPXHOCTHOT'O HATSKEHUSI M CMauMBaHUS.
Kpucrannsl, amopdHble BelecTBa, )KUAKOKPUCTAITNIECKUE TeIa.
JlabopaTopHbIie paboTHI
N3mepenne BIa)KHOCTH BO31yXa.
N3mepenne noBEpXHOCTHOTO HATSHKEHUS KUIKOCTH.
Habmtonenue npouiecca kpucramiuzanuu M3ydenue nepopmanuu pactsokeHus. Vzydenue
TEIJIOBOTO PACIIUPEHUS TBEPABIX TEI.
N3yuenne oco6eHHOCTEH TEIIOBOTO PACIIMPEHHS BOJIBI.

3. DieKTpoaMHaMUKa

DnexTpuueckoe mnojie. DIEeKTpUUECKHUe 3apsaabl. 3aKOH COXpaHEeHHU 3apsna. 3akoH KymoHa.
Onektpuueckoe mnosie. HanpsokeHHOCTh a3iekTpudeckoro nosis. [IpuHmmn cynepno3unuu moJiei.
Pabora cui 3JIEKTPOCTATUYECKOTO oJIs. IloTennuai. Pa3zHocTtb MOTCHIIUAJIOB.



OKBUMOTEHIHUAIIbHBIE MMOBEPXHOCTH. CBS3b MEXK/Y HAINPSHKEHHOCTHIO U PA3HOCTHIO MOTEHIIMAJIOB
3JIEKTPUYECKOTO MOois. JIMAJIeKTpuku B diekTpudyeckoM rmone. [lomspusanms AUAIIEKTPUKOB.
[TpoBoguuku B snekTpudeckoM moie. KonnmeHncatopel. CoequHEHHE KOHACHCATOPOB B OaTapero.
OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa. DHEPTUs ANEKTPUIECKOTO MOJIA.

3aKOHBI TTOCTOSTHHOTO TOKA. YCIIOBHUS, HEOOXOIUMBIC JIsi BOSHUKHOBCHHS M TTOIICPKAHS
aMeKTpuYeckoro Toka. Cuia Toka M IJIOTHOCTh TOKa. 3akoH Oma ans yudactka uenu 6e3 D/IC.
3aBUCHUMOCTb JIEKTPUYECKOTO COIPOTUBIIEHHUS OT MaTepualia, JJIMHBI M IUIOIIAJU IONEPEYHOrO
CEYEHUS! MPOBOAHUKA. 3aBUCUMOCTb JJIEKTPUYECKOTO COMNPOTHBJICHUS IMPOBOAHUKOB  OT
TEMIEPATYpPbl. DJIEKTPOJABMXKYLIAasl CuUla HCTOYHMKAa TOKa. 3akoH OMa [ TIOJHOM LEMNH.
Coenunenue mpoBoAHUKOB. COeIMHEHHE HUCTOUYHUKOB AJIEKTPUYECKON SHEPruu B OaTtapero. 3aKoH
Jxoyns—IJlenna. Pabota 1 MOITHOCTB 3JIEKTPUYECKOTO TOKa. TeroBoe AeiicTBUE TOKa.

DNeKTpUUECKUN TOK B MOIynpoBoAHHKaxX. CoOCTBEHHAs MTPOBOAUMOCTH MOIYIIPOBOIHUKOB.
[TorymmpoBOTHUKOBEIE PUOOPHL.

MarnuTtHoe noje. BeKTop MHAYKIMHM MAarHUTHOTO IoJis. JleficTBME MarHUTHOrO MOJIA Ha
IPSIMOJIMHENHBIA NPOBOJHUK C TOKOM. 3akoH Amrmepa. B3aumopneiictBue TOKOB. MarHuUTHBIN
notok. PaboTa no nepemenieHuio NpoBOIHUKA C TOKOM B MAarHUTHOM MoJie. [[eficTBue MarHUTHOTO
noyist Ha JBwKymwmiics 3apsa. Cuna Jlopenma. OmpeneneHue yaenbHOTO 3apsifa. Y CKOPUTEIH
3apSYKEHHBIX YaCTUL.

DneKTpOMarHuTHasE UHAYKUUS. DJEKTPOMAarHUTHAas WHIYKUUS. BUXpeBoe 3eKTpUuecKoe
nosie. CaMOMHAYKLMS. DHEPIrUsi MArHUTHOTO MOJISL.

JlemoHCTpanuu

B3aumMopeiicTBue 3apsyKEHHBIX TEIL.

[IpoBOHMKY B IEKTPUYECKOM I10JIE.

JIMBIIEeKTPUKHY B 3JIEKTPUYECKOM TIOJIE.

Konpaencaropsi.

TennoBoe neiCTBUE INEKTPUUECKOTO TOKA.

CoOcTBeHHas ¥ MPUMECHAs POBOAUMOCTD MOTYIPOBOHUKOB.

[TonynpOBOAHUKOBBIN AUO.

Tpansucrop.

OmneIT Opcrena.

B3anMopeicTBre MpoOBOIHUKOB C TOKAMM.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

DNEeKTpOABUTATEb.

DNEeKTPOU3MEPUTENBHBIE TPUOOPHI.

DneKTpoMarHuTHast MHIYKITHSI.

OmnbiTel @apanes.

3aBucumocts DJIC caMOMHAYKIMHU OT CKOPOCTH HM3MEHEHHsI CHJIbI TOKa M HMHJIYKTUBHOCTH
MIPOBOJIHUKA.

Pabora anexkrporeneparopa.

Tpancdopmatop.

JlabopaTopHbIie paboTHI

N3yuenune 3akoHa Oma A ydacTKa LIEMH, MOCIEA0BATENbHOIO U MapajuieIbHOTO0 COEIUHEHMS
MIPOBOJTHUKOB.

N3yuenune 3akona Oma AJis MOJTHOM LIeTIH.

N3yuenne siBIeHUs SIEKTPOMArHUTHOM UHTYKIIAH.

Omnpenenenne kodhGUIIMEHTA MOIE3HOTO NEHCTBUS STIEKTPUUECKOT0 YaliHUKA.

Ompenenenue TeMIepaTypbl HUTH JIaMITbl HAKAJTMBAHUSI.

Omnpenenenne IJ{C 1 BHyTPEHHETO CONMPOTUBIICHUS UCTOUHUKA HAPSKEHMUSL.

4. Konebauus 1 BOJHBI

Mexannueckue konebanus. KomebarenpHoe BmwkKeHHE. [‘apMOHWYECKHE KOJeOaHUsI.
CBoOonHbIE MexaHWueckue KosebOaHus. JIMHeliHble MeXaHMYeCKHue KOIe0ATeNbHBIE CHCTEMBI.
[IpeBparenue 3Hepruu Mpu KosiebarenbHOM JBHKEeHUU. CBOOOHBIE 3aTyXaIOLUE MEXaHUYECKUE
KosieOaHus. BeIHyX1eHHbIE MEXaHHUUECKUE KOJIeOaHMs.

VYupyrue BosHbl. [lonepeunbie U MPOAOIbHBIE BOJIHBI. XapaKTEPUCTUKHU BOJHBI. Y paBHEHHE
TUIOCKOM Oeryiel BonmHbl. MHTEepdepennus BonH. [TonsTue o qudpakiuu BOJH. 3ByKOBBIE BOJTHBIL.
VYapTpa3ByK U €ro NpUMEHEHHE.



OnekTpoMarHuTHele KoneOanusi. CBOOOTHBIE SJEKTpPOMAarHUTHbIE Kosiebanus. Ilpe-
BpalllecHue SHEPruM B KoJIeOaTeIbHOM KOHType. 3aTyxalollue 3JIeKTPOMarHUTHbIE KoJieOaHHs.
['eHepaTop He3aTyxaroIIUX JJIEKTPOMArHUTHBIX KoeOaHWi. BBIHYXJIEHHBIE SJIEKTPUUYECKUE
koneOanus. Ilepemennbrii Tok. I['eHeparop mnepemMeHHOro TOKa. EMKOCTHOE W WHIYKTHBHOE
COINPOTUBIICHUSI NEPEMEHHOr0 ToKa. 3akoH OMa s 3JEKTPUUYECKOH LEeNU IEPEMEHHOro TOKa.
PabGoTta m momHOCTh mepeMeHHOro Toka. ['eHeparopsl Toka. TpanchopmaTopbl. TOKH BBICOKOM
yactoTsl. [lonyuenue, nepenaya u pacnpeesieHue 3JIEKTPOIHEPTUH.

DONEeKTPOMarHUTHHIE BOJHBL. OJEKTPOMAarHUTHOE TOJ€ Kak OCOOBbId BHJ MaTepuU.
OnekTpoMarHuTHEIe BOJIHBL. Bubpatop I'epua. OTKpbITHII KoNMebaTenbHblii KOHTYp. M300peTenue
panuo A.C. ITonoBeiM. [lonarue o paguocssu. [IpumeHeHne 31eKTpOMarHiTHBIX BOJIH.

JlemoHCTpanuu

CB00OOIHBIC U BBIHYX/ICHHbIE MEXaHUYECKHE KOJeOaHusl.

Pesonanc.

OO6pazoBaHue U pacIpOCTpaHEHUE YIIPYTUX BOJH.

UYacTora konebaHui U BRICOTA TOHA 3BYKA.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcmuorpaMma epeMeHHOro ToKa.

KonneHcarop B ienu nepeMeHHOro TOKa.

Karyiika MHyKTUBHOCTH B LIENIU IEPEMEHHOTO TOKaA.

Pe3onanc B mocienoBaTebHON LETIH IEPEMEHHOTO TOKA.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

PamnocBsa3b.

JlabopaTopHbie paboThI

N3ydenue 3aBUCUMOCTH TiepHoa KoJeOaHuii HUTSHOTO (WM MPY>KUHHOTO) MasgTHUKA OT JAJTUHBI
HUTH (WK MacChl Tpy3a).

WNHIyKTUBHBIE U EMKOCTHOE CONPOTUBIICHHUS B LIETIH IIEPEMEHHOIO TOKa

5. Ontuka
IIpupona ceera. CKOpPOCTh pacHpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKCHUsI U IIPEIOMIICHHUS
cgera. [lonnoe orpaxkenue. JInn3bl. ['na3 kak ontuueckas cuctema. OntTudyeckue npudophl.
BonnoBsle cBoiicTBa cBera. MHTepdepeHuus cBeta. KorepeHTHOCTh CBETOBBIX JIydeH.
WUntepdepennuss B ToHKUX mieHKax. Ilomocsl paBHO# Ttommuubel. Kombua Herotona. He-
NOJb30BaHUE HMHTepdepeHIMH B Hayke M TexHuke. Judpaxius cera. udpakius Ha menn B
napajiensHelx Jydax. Jludpakumonnas pemerka. [lonstue o romorpaduu. Ilonspusanums
noriepeunbix BosH. [lomspusanus csera. J[BoiiHoe nydenpenomienue. [lomsapounsl. Jucnepcus
cBeta. Bunel cnektpoB. CnekTpsl ucnyckaHus. CHeKTpbl MOMIOIIEHUs. YIbTpadHuoIeTOBOE U
uH(ppakpacHoe uznydeHus. PentrenoBckue ayun. VX npupoja u cBoiCTBa.
JleMoHCTpanuu
3aKOHbBI OTPAXKEHUS U TPETOMIICHHS CBETA.
[TosHOE BHYTpEHHEE OTpAKEHHUE.
OnTuueckue npuodopsl.
WnTepdepenys ceera.
Judpakius certa.
[Tonapuzanus ceera.
[TonydyeHue cekTpa ¢ HOMOIIbIO MPU3MBI.
[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKH.
CnexTpocKoIl.
JIaGopatopHble pabOoThI
N3ydenne n3obpaxeHus NpeMeTOB B TOHKOU JIMH3E.
N3zyuenne nutepdepeHun u Audpaxkium cBeTa.

6. DnemeHTHI KBaHTOBOH (PHU3UKH

KBanToBas ontuka. KBanroBas runoresa [lnanka. @oronsl. BHemHMi GoToanekTpruueckuit
s dexr. Bayrpennuit potodrddexrt. Tumbl poTos1eMEHTOB.

®usuka aroma. Pa3BuTHe B3IJISA0B Ha CTPOSHHUE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
crieKkTpax Bojopona. SAnepHas moxens aroma. OnbiTel D.Pesepdopma. Monens aToma Bogopoaa 1o
H.bopy. KBaHTOBBIE T€HEPATOPBHI.



®dwu3uka aTOMHOTO sApa. EcTecTBeHHAs paiMOaKTUBHOCTh. 3aKOH PaUOAKTHBHOTO pacmaja.
CniocoObl HAOMIOJIEHUST W PETUCTPAIlMU 3apsDKeHHBIX dactull. Dddexkr BaBumoBa — YepeHkona.
Crtpoenue atoMHOTO siapa. JledekT Macchl, PHEprusi CBS3M M YCTOWYMBOCTH ATOMHBIX SIIIEP.
Anepubie peakuuu. VIcKkycCTBeHHas paiMOAKTUBHOCTh. [leneHue Tsoxensix siaep. LlenHas siaepHas
peakuus. Ympasisiemas LenHas peakuusa. fnepHeiii peakrop. IlomydeHne paguoakTUBHBIX
M30TONOB M MUX TNpuMeHeHue. buonornueckoe JeiicTBHE PaJMOAKTUBHBIX  HM3ITYYCHHI.
DJIeMEHTapHBIE YaCTHUIIBI.
JeMoHcTpauuun
dotodrddexT.
JluneiuaThie CHEKTPHI PA3IMYHBIX BEIIECTB.
N3nydyenue nazepa (KBaHTOBOTO T€HEPATOPA).
CueTynK HOHUBHUPYIOUIUX U3ITYyYECHUH.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzaruu conepkanusi 001e00pa3oBaTeIbHON Y4eOHON TUCIUTUTMHBI «DU3HUKa» B
npenenax ocsoenus: OITOII CITO Ha 6a3e ocHOBHOrO 00I1Ier0 00pa3oBaHus C MOTYyYCHHEM
cpenrero obmiero oopazosanus (IITTKPC) makcumanbHas yaeOHas Harpy3ka 00yJaroIuxcs Co-
crasstet 1o npodeccun CITO texuudeckoro npopuis — 180 yacos (Mo yueOHOMY IUIaHY).

TEMATUYECKUM IIJIAH

IlepBbIil Kypc
No KonuuectBo
Haszsanue temsl
/1 4acoB
1 BBenenue 2
PA3JIEJT 1: MEXAHUKA 27
2 Tema 1. 1: Kunemaruka 10
Tewma 1. 2: 3akonsl Mexanuku HproToHa 9
Tema 1. 3: 3aKOHBI COXpaHEHUS] B MEXAHUKE 8
PA3JIEJI 2: OCHOBBI MOJIEKYJISIPHOU ®WU3UKU U 26
TEPMOJNHAMUWKU
3 | Tema 2. 1: OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOH Teopun. VneanbHbIil ra3 10
Tema 2. 2: OCHOBBI TEPMOAMHAMUKH 6
Tewma 2. 3: CBolicTBa napoB, JKUJKOCTEH, TBEPABIX TEI 10
PA3JIEJI 3: OCHOBBI 2JIEKTPOJJUHAMUKHA 32
4 Tema 3. 1: Dnextpuyeckoe noie 11
Tewma 3. 2: TTocTOSTHHBINA TOK 14
Tewma 3. 3: MarautHoe mnose 7
5 | JJabopaTopHbIif MPAaKTUKYM 4
6 | [ToTOopenue 1
7 | duddepeHunpoBaHHbIN 3aueT 2
Uroro 94
Bropoii kypc
Ne KonuuectBo
Haszeanue Tembl
n/n 4acoB
1 PA3JIEJI 3: OCHOBBI DJIEKTPOJJUHAMMUKMU (mipogomxenue) 8
Tema 3. 4: DneKTpOMaraHuTHAsE MHIYKIHS 8
PA3JIEJI 4: KOJIEBAHUM S U BOJIHBI 25
2 Tema 4.1: Mexanndeckue KojeO0aHuUs 1 BOJIHBI 12
Teme 4.2: DneKTpoMarHUTHBIE KOJIEOaHHsI U BOJHBI 13




PA3JIEJ 5: OIITUKA 18
Tewma 5.1: [Ipupona cBera 8
Tema 5.2: BonHoBBIE CBOICTBA CBETa 10
PA3JIEJI 6: DJIEMEHTBI KBAHTOBOU ®U3MKU 19
Tema 6.1: KBanToBast ontuka )
Tema 6.2: ®usuka atoma 2
Tewma 6.3: ®usnka aTOMHOTO sijipa 12
JlaGopaTopHBIN TPaKTUKYM 8

Hroro




Kypc oOyuennss 1

TEMATHYECKOE ILTAHUPOBAHME C OIPEJEJEHUEM OCHOBHBIX BUJOB YUEBHOM JEATEJIbHOCTH

KomnunuectBo yacos 94

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; npeajiaratb MOACIIN
HBHGHHﬁ; YKa3bIBaTh I'PAaHUIBI TPUMCHUMOCTH (I)I/ISI/I‘IGCKI/IX 3aKOHOB

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

3 MexaHnnyeckoe ABUKEHUE U €T0 BUJIBI. OnpenensiTb TPaeKTOPUIO, IPOUIECHHBIN YTk U MEPEMEIIECHUE; JOKa3bIBaTh
Tpaexropus. Ilepememenue. 1yt OTHOCHUTEJIBHOCTb JBHKEHHS TeJla; 000CHOBBIBATh BOZMOXKHOCTb 3aMEHBI T€Ja €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 [TprMEeHSITh 3aKOH CIOKEHUSI CKOPOCTEH I pelleHus 3a1au
6 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 3anuchIBaTh GOPMYJIIBL: ISl HAXOKICHHUS MPOEKIMH U MOJYJS BEKTOpa MepeMelleHUs
TeJa, JUIsl BRIYMCIIEHUS! KOOPAUHATHI IBMXKYILEroCs Teja B 1000 3a1laHHBII MOMEHT
BPEMEHH; JOKa3bIBATh PABEHCTBO MOAYJIS BEKTOPA NEPEMELICHUS TPOUIEHHOMY ITyTH U
IUIOINAM O] TPaUKOM CKOPOCTH; CTPOUTH IPa)KH 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU
Y KOOPJIMHATHI OT BPEMEHH;, OIIPEAEIIATh KOOPANHATHI, IPOWIEHHBIN MyTh 10 YPAaBHEHUAM
3aBUCUMOCTH KOOPJMHAT OT BPEMEHHU
7,8 | Yckopenwne. PaBHOyCKOpEeHHOE MIPSIMONIMHEITHOE | 3amuchiBaTh (OPMYITHI ISl pacueTa HayalbHON M KOHEYHOW CKOPOCTH TeJa; YHTATh U
JBUYKEHUE CTPOUTH TPaPUKH 3aBUCUMOCTH CKOPOCTH TeJIa OT BPEMEHH U YCKOPEHUS Teja OT BPEMEHHU;
pemaTh pacyeTHbIE U KAYECTBEHHBIE 337ja4X HAa BBIYMCIEHUE KOOPAUHAT, 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 BBIBOJ O JABWKCHHUU TCJI C OMMHAKOBLIM YCKOPCHUCM ITIPpHU JEHCTBUHU Ha HUX TOJBKO




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

10 | PaBHOMepHOE ABM)KEHHE TOYKHU MO OKPYXHOCTH | BBIUMCIIATE MOIYIb HEHTPOCTPEMUTENILHOTO YCKOPEHUS
11 | IloctynarenbHOE W BpallaTelbHOE JBUKEHUE VYKa3bIBaTh UCIOJIb30BAHUE OCTYNATEIBHOIO U BPAILATEIIBHOTO IBUKEHUS B TEXHHUKE;
TBEPIOTO TeNa KJIaccu(UIUpPOBaTh U3yUYEeHHBIC OOBEKTHI U SIBJICHUS; 1€1aTh BBIBOABI U YMO3AKIIOUECHUS U3
HaOJI0AeHUH, U3YYEeHHBIX (PU3HUECKUX 3aKOHOMEPHOCTEN
12 | Pemenue 3agau no Teme «KunemaTukay [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 nposiBjeHNE HHEPLMU; IPUBOAUTH IPUMEPHI IPOSBICHUS UHEPLIUH; pEIIaTh
KAaueCTBEHHBIC 33/1a4U Ha IPMMEHEHUE IIepBOro 3akoHa Herorona

14

Macca. Umnynsc tena. Bropoii 3akoH Herotona

JlaBaThb ompeneneHrne UMITYJIbCa TeJla, 3HaTh €r0 €AMHUILY; OOBACHSITH, KaKasi CHCTEMA Tel
Ha3bIBACTCS 3aMKHYTOM, IPUBOJAUTH IIPUMEPBI 3aMKHYTOM 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 U KAY€CTBEHHBIC 33/1a4U HAa MPUMEHEHHUE 3TOr0 3aKOHA

15

Tpetuii 3akon HeroTroHa

HaGnronate, onuchBaTh U OOBSCHATH ONBITHI, WIUTIOCTPUPYIOLINE CIPABEIJINBOCTh
TpeThero 3akoHa HproTOHa; 3anuchIBaTh TpeTHii 3akoH HproToHa B Bue hopMyisr;
pelaTh pacyeTHbIE U KAYECTBEHHBIC 3aa4X Ha IPUMEHEHHE DTOr0 3aKOHA

16

3aKkoH BCCMHUPHOI'O TATOTCHUA. FpaBI/ITaIII/IOHHOG
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 IPOSBIICHUS TATOTEHUS B OKpyXarouiem mupe. Haxoauts Touky
MIPUJIOKEHUS U YKa3bIBATh HAIIPABJICHUE CUIIBI TSHKECTH; PA3JIM4aTh U3MEHEHUE CUIIBI
TSYKECTH OT YAAJIEHHOCTH MOBEPXHOCTU 3€MJIU; CAMOCTOATEIbHO paboTaTh ¢ TEKCTOM,
CHCTEMaTH3UPOBATh U 0000IATh 3HAHUS O SIBJICHUU TATOTEHUS U JeJaTh BHIBOBI.
I'padmuecku n300paxkath Bec Tejla U TOUKY €ro MPHUIIOKEHHUS; PAaCCUUTHIBATH CUITY
TSPKECTU U BECa Teja; HaXOJIUTh CBA3b MEXAY CUJION TSXKECTH MU MAacCOM Tena

18

Cunsbl B Mexanuke. Cuiia yrpyroctu

['paduuecku n300paxarh CHITy yIpyrocTH, MOKa3bIBaTh TOUKY MPUIOKEHUS U
HaIpaBlIEHUE €€ JeHCTBUS; OOBICHITH MPUUYUHBI BOSHUKHOBEHHUSI CUJIbI YIIPYTOCTH;
IPUBOANUTH MPUMEPHI BUAOB AeopMaIiK, BCTpEUarorecs B ObITY, 1€JIaTh BHIBOJIBI

19

Cwuita TpeHus

HSMepHTB CUITy TPCHHA CKOJIBXCHUS; HAa3bIBATH CITOCOOBI YBCINYCHUA U YMCHBIICHUA
CUJIBI TPCHUS; HPUMCHATL, 3HAHUSA O BUAaX TPCHUA U croco0ax ero M3MEHEHHS Ha
ITPAKTHUKE, OOBACHATH SABJICHUSA, IPOUCXOAAIINE U3-3a HAITUYNA CUJIBI TPCHUA
AHAJIM3UPOBATH UX U JCJIATh BBIBObI




20 | IlpumeHeHHE 3aKOHOB AUHAMHUKHU [TpuMeHATH TPUOOpPETEHHBIE 3HAHMS 110 (PU3KKE ISl PELICHUs IPAKTUYECKUX 3a/1a4,
BCTPEYAIOIINXCS B TOBCEAHEBHOM KU3HH, [T O€30IIaCHOTO HCIIOIb30BaHUs OBITOBBIX
TEXHUYECKUX YCTPOUCTB, PAllMOHAILHOTO IPUPOAOIIOIH30BAHUS M OXPAHbI OKPYKAIOIIEH
cpensl

21 | JIBwxkeHue Tena moja JeCTBUEM HECKOIBKHUX [TpuMeHsTH IPUOOPETEHHBIE 3HAHUS 110 (PU3MKE VIS PELICHUS IPAKTUYECKUX 3a/1a4,

CHJI

BCTPCHAIOIUXCA B HOBCGI[HGBHOﬁ KHU3HU

Tema 1.3: 3akoHbl coxpaHeHHus1 B MexaHuke (8 4.)

22

3aKkoH COXpaHCHUA UMITYJIbCAa

3anuchIBaTh 3aKOH COXPAaHEHUS UMITYJIbCA; IPUMEHSATD €0 ISl BBIYMCIICHNS U3MEHEHNN
CKOPOCTEH TeJl IPU UX B3aUMOJCHCTBUU

23

PeakTuBHOE ABM)KCHUE

Ha6J'IIOI[aTL 1 OOBICHATE PCAKTHUBHOC JABUXXCHHUC, IIPUMCHSATDH HpI/IO6peTeHHbIe 3HaHHA 110
(1)1/131/11(6 AJI pCHICHU A MMPAKTUYCCKUX 3a4a4, BCTPCHAIONUXCA B HOBCGI[HCBHOﬁ KHN3HHU

24

Pabora cuinpl. MomHoCTh

I[aBaTL OonpeaAcICHUA U3YYCHHBIM IOHATUAM; BBIYUCIIAATh MCXAHUYCCKYHO pa60Ty;
OMpCaACIIATh YCJIOBUA, HeO6XOI[I/IMI)I€ JJIs1 COBCPUICHUA MEXaHUYECKOMH pa60T1>1; 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

Oneprus. Kunernueckas sHeprus

I[aBaTI) ONpCaACIICHNA NU3YYCHHBIM IMOHATUAM,; BEIYUCIIATD pa60Ty CHUJI 1 UBMCHCHUC
KHHETUYECKOMH OHCPI'UH TCJla

26

[ToTenumanpHas sHEPIrUst

[TpuBOIUTE MpUMEpHI TeJl, 00JIaJAIOLINX TOTEHIIUATbHON, KWHETUYECKOW SHEprHel;
IPUBOANUTH MPUMEPHI IPEBPALEHNUS YHEPTUU U3 OAHOTO BHJIA B IPYToii, Tes o0agaromux
OJTHOBPEMEHHO U KMHETHYECKOW M IMOTEHIIMAJIbHON SJHEPrUEH; ONPENeATh
MOTEHIMATIBHYIO SHEPTUIO YIIPYTO J1e(hOPMUPOBAHHOTO TeJa MO U3BECTHOM edopMalvu U
JKECTKOCTH TeJja; padoTaTh C TEKCTOM naparpada yueOHUKa

27

3aKOH COXpaHEHMS MOJTHON MEXaHUYECKOU
SHEPrUH

HpI/IMeHHTL 3aKOH COXpPAaHCHUA MEXaHUYEeCKOH OHEPTHUHU IIPpU paCyYCTaX PE3YyJIbTATOB
BSaHMOI[GﬁCTBHfI TCJI TPAaBUTALIMOHHBIMHA CUJIaMH U CUJIaMU YIIPYT'OCTH. Pemrate
PaCUYCTHBIC U KaUCCTBCHHBLIC 3a/1a91 Ha IPUMCHCHUC 3dKOHA COXPAHCHU A DHCPTHUU

28

HpI/IMeHeHI/Ie 3daKOHOB COXpaHCHUA

VYKa3pIBaTh IpaHUIIbI IPUMEHUMOCTH 3aKOHOB MEXaHUKH U Y4€OHBIX TUCIUIUIMH, PU
U3Yy4EHHH KOTOPBIX UCTOIB3YIOTCS 3aKOHBI COXPAHEHUS; IPUMEHATh IPUOOPETEHHbIE
3HAHUA N0 PU3UKE AJIS PEeLICHUS MPAKTHUECKUX 3a/1a4, BCTPEUAIOIINUXCS B TIOBCETHEBHOM
KHU3HU, 111 6€30I1aCHOTO UCIIOIB30BaHUs OBITOBBIX TEXHUUECKUX YCTPOICTB,
PalMOHAIBHOTO MPUPOIONOJIB30BAHUS U OXPAHbI OKPYKAKOIIEH Cpelbl

29

KonTponbnast padorta Ne 1 o paszneny
«MexaHuKka

[IpuMeHATh TeOpETUYECKUI MaTEepHall IIPY BBIITOJIHEHUH KOHTPOJIBHBIX 33/IaHUN




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

30 | Ocuorusie nonoxenuss MKT. BpoyHnoBckoe OOBACHATH ONBITHI, TOATBEPKAAIONINE MOJIEKYJIIPHOE CTPOSHUE BEUIeCTBA, OPOYHOBCKOE
nswxenue. nppysus JBIDKCHUE; OIPENICNIATH pa3Mep MaJIbIX TEJl; OOBSCHITH: OCHOBHBIC CBOMCTBA MOJIEKYI,
¢du3nveckue sIBICHUS Ha OCHOBE 3HAHUI O CTPOCHHH BEIIECTBA; OOBSICHATH SIBICHUE
i dy3un 1 3aBUCUMOCTH CKOPOCTHU €€ IPOTEKaHUs OT TEMIIEPATypPhI TeJa; TPUBOIAUTH
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 MTOJIOKEHUS U3YUCHHBIX TEOPHI 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 ra3000pa3HbIX, KHUIKUX U TBEPABIX Jloka3pIBaTh HAIMYWE PA3JINYUs B MOJICKYIISIPHOM CTPOSHHH TBEPABIX TEJ, )KUAKOCTEH 1
Ten ra30B; IPUBOAUTH PUMEPHI IPAKTUIECKOTO HCIIOIB30BAaHHS CBOMCTB BEIIECTB B
Pa3INYHBIX arperaTHbIX COCTOSHHAX; IPOBOJUTH SKCIIEPUMEHT 110 OOHAPYKEHUIO
JEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSDKEHUS, JIENIaTh BHIBOJIBI;, HCIIOJIB30BAThH
MEKIPEIMETHBIC CBSI3H (PU3UKU M XUMHH JJIS1 OOBSICHEHHS arperaTHOro COCTOSIHUS
BEILIECTBA.
34 | IlapameTpsl COCTOSIHUS MJI€AIBHOTO Ia3a. JlenaTb BBIBOJBI M YMO3AKIIIOUSHHS U3 HAOIIOACHUH, N3YUYEeHHBIX (PU3NUECKUX
OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO- 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BOBMOXKHBIE PE3YIIbTATHI
KMHETHYECKOW TEOpPHH I'a30B
35 | TemmepaTypa u ee u3MepeHue JlaBatp orpeeneHust H3y4eHHBIM MOHATHUSM (TEIUIOBOE paBHOBECHE, MUKPOIIAPaMETPHI,
MakKponapaMeTphl, TEMIEpaTypa, TEIJIOBOE JIBUKEHUE); Ha3bIBATh OCHOBHBIE TOJI0XKEHUS
M3YyYEHHBIX TEOPH U TUTIOTE3; OMMCHIBATh U JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEIBHO
IPOBE/IEHHbBIE KCIIEPUMEHTHI; KJIaCCU(UIIUPOBATh N3YUYEHHBIE OOBEKTHI U SIBICHUS;
JIeNIaTh BBIBOJIBI M YMO3AKIIIOUEHHSI N3 HAOIIOACHUH, N3YUYeHHBIX (PU3HUecKIX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BO3MOXKHBIE PE3Y/IbTAThI
36 | AbcomoTHas Temneparypa. Temneparypa — JlaBatp orpeeneHus: H3y4eHHBIM MTOHATHUSAM (TeMIepaTypa, KHHETHYEeCKast SHEPTHsI
Mepa cpeiHel KWHeTUYEeCKON SHEPTuu JIBYDKEHUS MOJIEKYII, IOCTOsIHHAsS bosbiimMana, abcomoTHas Temieparypa, KensBuH,
CpeIHsIsI KBaIpaTUIHASI CKOPOCTH); BRIYHACIATH CPEIHIOI0 KHHETUIECKYIO SHEPTHIO
TEIUIOBOTO JABMXKEHHSI MOJIEKYJI T10 M3BECTHOM TeMIepaType BeIlecTBa; HHTEPIPETUPOBATh
buznveckyro HHGOPMAITHIO, TOIYISHHYIO U3 IPYTHX HCTOYHUKOB
37 | YpaBHEHHE COCTOSHUS HICATHHOTO Ta3a JlaBath orpeneneHust H3y4eHHBIM MTOHATHSAM (MaKpoIapaMeTphl, yHUBEpCaIbHast 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 omnpeeneHus U3y4eHHbIM OHATUAM (Fa30BbI€ 3aKOHBI, H30IPOLIECCHI, 3aKOH
[apns, 3axon ['eit-Jlroccaka, 3akoH boins-MaproTtTta, H30X0pHBIA, H300apHBIH,
M30TEPMHUECKUI IPOLECCH); ONPENEIIATh TapaMeTphl BEIIECTBA B ra3000pa3HOM
COCTOSIHUY M MIPOUCXOIAIIMX MporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V);
IPEJCTaBIATh B BUJe rpa)MKOB M30XOPHBIM, N300apHbIi U M30TEPMUYECKUIN IPOLIECCHI

39

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

[TpumensTh IPUOOPETEHHBIE 3HAHUS 110 (PU3UKE VI PEIlIeHUs] TPAKTUUYECKHUX 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
M3MEHEHNE BHYTPEHHEN SHEPruu Tela, Korja HaJl HUIM COBEpILIAOT padoTy WIIH TEJO
coepiaet padory. [lepeuncnsaTs criocoObl U3MEHEHUs BHYTpeHHeH sHepruu. [IpuBoaurs
IIPUMEPBI U3MEHEHUSI BHYTPEHHEH SHEPIUU Teja yTEM COBEPILIEHUS pabOThI U
teronepenayu. [IpoBoauTh ONBITHI 0 U3MEHEHUIO BHYTPEHHEN dSHEPIUu
41 | TennoeMKoOCTb. Y ieTbHAs TEJIOEMKOCTb. Haxonuts cBs3b MEXly €IMHUIIAMH, B KOTOPBIX BBIPAXKAOT KOJIMYECTBO TEIIOTHI 1K,
VYpaBHeHHe TEIIOBOro OanaHca k/DK, KaJ, KKaj; caMOCTOSITENbHO paboTaTh ¢ TEKCTOM y4yeOHUKa; OOBACHITh (U3NUECKUN
CMBICT YJIEJIbHOM TEIJIOEMKOCTH BELIECTB; aHAJIM3UPOBATh 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 PaccunTtbIBaTh N3MEHEHUS] BHYTPEHHEHN SHEPruu Tejl, paboThl U NEPEJaHHOTO KOJIMYECTBA
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K PA3IUYHBIM | TEIJIOTHI C UCIIOJIb30BaHUEM MEPBOT0 3aKOHA TEPMOJMHAMUKH; pacyeT paboThl,
n30mpoleccam COBEPIIICHHOU ra3oM, 1o rpaduky 3aBUcuMocTH p (V)
43 | Bropoe Hauano TepMOAMHAMUKU [TpuBOANTE MPUMEPHI HEOOPATUMBIX MTPOIIECCOB B MPHPO/IE; (OPMYIUPOBATH BTOPOI
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; JIEMOHCTpPAIUS pOJIU (PU3UKH B




CO3JaHNHN U COBCPIICHCTBOBAHUH TCIIJIOBBIX HBHFaTeﬂeﬁ

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 JUCKYCCUU, OTKPBITO BBIPAYKATh U OTCTAUBATh CBOIO TOYKY 3PEHUS;
aHAJIM3UPOBATh U OLIEHUBATh MOCIEICTBHS Ul OKPY’KalOLIel cpeibl ObITOBON U
IPOM3BOJICTBEHHO JIEATETLHOCTH YeNIOBEKa, CBA3aHHON C HCIOIB30BaHUEM (PH3UUECKUX
IIPOLIECCOB

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

46 | Ucnapenue u konaeHcauus. Haceimennslid nap | OOBACHATH NOHMKEHUE TEMIIEPATyphl )KUIKOCTH IPU UCIIAPEHUU; IPUBOIUTH IPUMEPHI
Y €r0 CBOMCTBa SIBJICHUI TPUPOJIBI, KOTOPBIE OOBSICHAIOTCS KOHCHC CAIIMEeH apa
47 | AGcostoTHAs U OTHOCHUTEINbHAS BIAXKHOCTb [TprBOANTE MpUMEpPHI BIAMSHUA BIaKHOCTH BO3yXa B OBITY M JEATEILHOCTH YEJIOBEKA;
Bo3ayxa. Touka pochl OTIPENIeNIATh BIAXKHOCTh BO3yXa
48 | Kunenue. Ileperpetslii map PaccuuTbiBaTh KOJIMUYECTBO TEIUIOTHI, HEOOXOUMOE [l OCYILECTBIIEHUS MpolLecca
nepexo/a BEMIeCTBa U3 OJHOTO arperaTHOro COCTOSIHUS B IPYTO€; OOBACHATH IMPOLIECC
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 rpaHUIE KHUIKOCTH C TBEPABIM [TprBOANUTE MpUMEPHI KATMIUISPHBIX SIBIEHUH B OBITY, IPUPOJIE, TEXHUKE
tenoMm. Kanmnsipaeie siBJeHus
51 | XapakTepucTHKa TBEPOTr0 COCTOSIHUS JlaBath ornpeeneHus U3y4eHHbIM NOHATHUSAM (M30TPOIHUS, aHU30TPOIHUS, KPUCTAILIIHI,
BEIIECTBA. YIIPYTrue CBOWCTBA TBEPIIBIX TEJl. MOHOKPHCTAILI, MOIMKPUCTAILT, aMOP(HBIE TeNla, TeKY4eCTh, KPATKOBPEMEHHOE
3akoH ['yka BO3/ICHCTBUE, JOITOBPEMEHHOE BO3/IEHCTBUE); IPUMEHATH 3aKOH ['yKa JUIsl pereHus
NPAaKTUIECKHX 3a/1a4
52 | MexaHuuecKkue CBOMCTBA TBEPABIX TEIl. HccnenoBaTh MeXaHWYECKHE CBOMCTBA TBEP/IbIX TEJ; MPUMEHATh GU3UUECKUE TTOHATHS U
[TmaBneHne M KpUCTAIUTH3ALINS 3aKOHBI B Y4€OHOM MaTepuaie npodecCHOHAILHOTO XapaKTepa; UCIob30BaTh VHTepHET
JUIS TOUCKa MHPOPMALIMH O pa3paboTKax M MPUMEHEHHUSIX COBPEMEHHBIX TBEP/IBIX U
aMOp(HBIX MaTEpPUAJIOB
53 | TemoBoe pacuipeHue TBEPIBIX TE U OOBSACHATH 3HAYCHHE TETIJIOBOTO PACIIUPEHUS TEJ B IPUPOJIE U TEXHUKE; PACCUNTHIBATH
KHUJIKOCTEH JUHEHHOE U 00bEMHOE pacIIupeHue
54 | TloBTopuTenbHO-0000marONIMi ypok 1o pa3aeny | IlpuMensats npuobpeTreHHbIe 3HaHUA O (PU3MKE AJIs PEeIIeHUs IPaKTUYECKUX 3a/1a4,

«MonexynspHas ¢pusuka. TepMoIuHaAMHUKa

BCTPEYAOLINXCS B TIOBCEHEBHOM KHU3HHU, AJIs1 0€30MaCHOTO UCTIOIb30BAHUS OBITOBBIX
TEXHUYECKHUX YCTPOMCTB, pAlIMOHAIBHOTO IPUPOAOIIOIB30BAHNS U OXPAHBI OKPYXKAIOIIEH
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 | Dnektpuyeckue 3apsiibl. 3aKOH COXPaHEHUS OOBSICHITH B3aUMOJICHCTBUE 3apSKEHHBIX TeJl M CYIIECTBOBAHUE JBYX POIOB 3aps/a;
3apsna JI0Ka3bIBaTh CYIIECTBOBAHUE YAaCTHUL, UMEIOIINX HAMMEHbBIIUHN 3JIEKTPUUECKUI 3aps;
00BSACHATH 00pa30BaHME MOJIOKUTETBHBIX H OTPULIATEIBHBIX HOHOB; (POPMYIHPOBATH
3aKOH COXPaHEHHUs AIEKTPUUYECKOTO 3apsAia;, MPUMEHATh MEX IIPEAMETHBIE CBA3U XUMUU U
busuKK 7151 OOBbSICHEHUS CTPOSHUS aToMa
57 | 3akon Kynona BBIUUCIIATE CUITBI B3aUMOJCHCTBUS TOYSUHBIX AIEKTPHUUECKUX 3apsiioB; GOPMYIHPOBATH
3akoH KynoHa; cTpyKTypupoBaTh U3Y4YE€HHBII MaTepHall; MHTEPIPETHPOBATH PUIUUECKYIO
MH(}OpPMaLIKIO, TOJYYEHHYIO U3 IPYTUX HCTOUHUKOB
58 | Pemienue 3a7a4u Ha 3aKOH COXpaHEHUs [TpumeHsTh IPUOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PEIICHUS TPAKTUUECKUX 3a/1a4,
AJIEKTPUYECKOro 3apsaja 1 3akoH Kysnona BCTPEYAIOLINXCS B IOBCEAHEBHON KU3HU
59 | Dnekrpuyeckoe noine. HanpsxkeHHOCTH JlaBaTh omnpeneneHust U3y4eHHBIM OHATUAM (CUIIOBasi XapaKTePUCTHUKA OIS,
aneKTpuyeckoro nosst. [IpuHumn cynepno3sunuu | HanpsHKEHHOCTH MOJIs, IPUHIUI CYIEPIIO3ULIUU T0JIEH, CBOMCTBA 3JIEKTPUUECKOT0 OIS,
rnosueu CKOPOCTh CBETA); HA3bIBATh OCHOBHBIE MOJIOKEHUS U3YYEHHBIX TEOPUN U TUTIOTE3
60 | PaGoTa cuit 35IeKTpUYECKOTO OIS JlaBaTh onpeneneHust U3y4eHHbIM OHSTHUSIM; OIUCHIBATh U IEMOHCTPALlMOHHbIE U
CaMOCTOSITENILHO MTPOBEICHHBIE SKCIIEPUMEHTBI, UCTIONIB3YS JUIS 3TOTO A3bIK (PU3UKH;
KJIaCCU(UIIUPOBATh U3yUE€HHbIE OOBEKTHI U SBJICHUS; A€JIaTh BBIBOJbI U YMO3AKIIIOUEHUS U3
HaOJI01eHNH, N3YYEeHHBIX (PU3MUYECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh BO3ZMOKHBIE
pe3yJbTaThl
61 | Ilorenuman. PazHocTs noreHuuanon. CBs3b JlaBath ornpeeneHust U3y4eHHbIM MOHATHUAM (SHEpreTHdecKas XapakTepuCTHKa MoJis,
MEX/1y HaNpsSKEHHOCTHIO U Pa3HOCTHIO MOTEHIIMaJ, Pa3HOCTh MMOTEHIIMAJIOB, HAIIPSLKEHNE, SKBUIIOTEHLIMAIbHASI TIOBEPXHOCTb,
MTOTEHIIAAJIOB JIEKTPUUECKOTO MO BosbT); BEIUMCIATE TOTEHIMA 3IEKTPUUECKOTO MOJIS OJHOTO M HECKOJIBbKUX TOYEUHBIX
AIIEKTPUYECKUX 3apsJI0B; U3MEPSITH Pa3HOCTh MMOTEHIINAJIOB
62 | IIpOBOJHMKH U AUIIEKTPUKH B Ha ocHoBe 3HaHMIi CTpOEHUSI aTOMa OOBSACHSATH CYLIECTBOBAaHHE TPOBOIHUKOB U
anekTpoctatuyeckoMm nosne. [onspuzanus JTURJIEKTPUKOB; TPUBOJUTH PUMEPHI MPUMEHEHUS POBOIHUKOB U AUAJIEKTPUKOB B
TUDJIEKTPUKOB TEXHHUKE
63 | Konnencaropsr OOBsACHATH HA3HAYEHUE KOHJCHCATOPOB B TEXHHUKE, CIIOCOOBI YBEIMUEHUSI M YMEHbBILICHHS
€MKOCTH KOHJIEHCATOPa; PACCUUTHIBATH AIEKTPOEMKOCTh KOHJIEHCATOpa, paboTy, KOTOPYIO
COBEpUIAET IEKTPUUYECKOE 10JI€ KOHIEHCATOPA
64 | DHeprus 3apsHKEHHOTO KOH/IGHCATOPA. BbrancnsTe 3HEPIruio 3JeKTPUUECKOro MoJis 3apsHKEHHOT0 KOH/IEHCAaTopa; TPUMEHSTh

HpI/IMCHeHI/IC KOHACHCATOPOB

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




MOBCETHEBHOM JKU3HM, I 0€30IIaCHOTO UCTIOB30BAHUS OBITOBBIX TEXHUYECKHUX
YCTPOMCTB, pallMOHAIBHOTO TPUPOIONOIB30BAHUS M OXPaHbl OKPYXKAIOIIEH cpeibl

65 | Pemenue 3amau o teme «DiekTprueckoe noje» | [IpoBoauTh CpaBHUTENBHBIN aHATN3 TPABUTAIMOHHOTO U 3JICKTPOCTATHUECKOTO MOJICH;
NPUMEHSATH TPUOOPETEHHBIC 3HAHUS 110 (DU3UKE IS PEIICHHS MPAKTHYCCKUX 33124 U 3a/1a4
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 JUIsl BOSHUKHOBeHUSA U | [IpuBOANTE MpUMeEpBl XUMHUYECKOTO U TETJIOBOTO ICHCTBHS 3JIEKTPUIECKOTO TOKA U UX
MOAJEPIKAHUS DIIEKTPUUECKOro Toka. Cuiia ToKka | HMCIIOJIB30BAHMS B TEXHMKE; IIOKa3bIBaTh MArHUTHOE JIEHCTBUE TOKA; ONPEAEIIATh
U IJIOTHOCTBH TOKA HaIpaBJICHUE CUJIBI TOKA; PACCUMTHIBATH 10 (JOPMYJIE CHITy TOKA, BBIPAKATh B Pa3IMUHBIX
€IMHULIAX CUITy TOKA
68 | 3aBHCHMMOCTB 3JIEKTPHUUECKOTO CONPOTHBICHHUS YcraHaBiIMBaTh COOTHOIIEHUE MEKYy COITPOTHBIIEHUEM IIPOBOJHUKA, €r0 JUIMHOU U
OT MaTepuaia, JUIMHbI U IJIOLAAH MIONEPEYHOro | IJIOLAAbI0 MIONEPEYHOrO CEYEHMS; ONIPENEIIATh YACIBbHOE COIPOTUBICHUE IPOBOJHUKA,
CEUeHUs IPOBOJAHUKA. 3aBUCUMOCTh AHAIU3UPOBATH TAOIMYHBIE JaHHBIE
EKTPUYECKOTO CONPOTUBIICHUS TPOBOJHHUKA OT
TEMIIEPATyphl
69 | 3akon Oma ans yuactka nenu 6e3 9/1C VYcTaHaBiIMBaTh 3aBUCUMOCTD CHJIBI TOKA B IIPOBOJHUKE OT COIIPOTUBIIEHUS 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 IPHOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PEIIEHUs IPaKTUYECKUX 3a/a4,
3axon OMa 11 TOJIHOM Lienu BCTPEYAOLIMXCS B TIOBCEHEBHOM KHU3HMU, AJIs1 0€30MaCHOTO UCTIOIb30BAHUS OBITOBBIX
TEXHUYECKUX YCTPOMCTB, PALIMOHAIBHOTO IPUPOIOIIOIB30BAHNS U OXPAHBI OKPYKAOIIEH
Cpesl
71 | CoenuHeHne NPOBOJHUKOB BxiroyaTe amMmnepmeTp U BOJIBTMETP B LENb; ONPEAEIATh CUITy TOKA U HAIIPSKEHUE Ha
Pa3IMYHBIX y4acTKaX LIENH; ONPENCNIATh LICHY ACICHUSA aMIIEpMETPA U BOJIBTMETPA;
YEPTUTh CXEMBI AIEKTPUIECKON LN
72 | Pemenue 3a1a4 Ha COETUHEHNE TIPOBOJHUKOB PaccunThIBaTh CUILy TOKA, HAIIPSKEHUE U CONPOTUBIICHUE IIPU IIOCIEN0BATEILHOM U
MapaJJIEIbHOM CO€IMHEHNH NTPOBOJIHUKOB
73 | CoenmuHeHNE NCTOYHUKOB IEKTPUICCKOM OOBsICHATH Ha IPUMEPE IEKTPUUECKOH 1enH ¢ AByMs nuctounukamu toka (9/1C), B kakom
SHepruu B O6atapero cllyyae MCTOYHHK DJIEKTPUUECKOI dHEeprun paboTaeT B peKuMe reHeparopa, a B
KaKOM — B PEKHUMe NOTpeOuTens
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 TeMIiepaTypy HUTH HaKaJlMBaHUS; IPUMEHSTH 3akoH Jxoynsa-Jlenna mis
peleHMs] MPAKTUYECKHX 3a/1a4 U 3aj1a4y Npo(ecCHOHANbHOM HAapaBICHHOCTH

76 | Pemenue 3a1a4 Ha 3aKOHBI TOCTOSTHHOTO TOKA [TpuMeHsTH IpHOOpPETEHHBIE 3HAHMS TTO (PU3KKE IJIS PEIICHUS MPAKTHUECKUX 3a/ad,
BCTPEYAIOLIUXCS B IOBCEAHEBHOM KU3HM, AJIs1 0€30I1aCHOr0 NCIOIb30BAHUS OBITOBBIX
TEXHUYECKUX YCTPOMCTB
77 | DneKTpu4ecKuil TOK B MOJYIPOBOIHUKAX. Ha ocHOBe 3HaHMIi CTPOCHHUS aTOMa OOBSACHSITH CYIIECTBOBAaHHE IOJIYIPOBOIHUKOB,;
OnexTpuyeckas IpoBOAUMOCTh ITonnmate IpUpoAy PIEKTPUUECKOrO TOKA B UUCTHIX MOJIYIPOBOAHUKAX U B
I10JIYTIPOBOJIHUKOB IIPU HAJIMUUU IPUMECEN I10JIYIPOBOJIHUKAX IPU HAIUYUU IPUMECEHN C TOUKHU 3PEHUSI SJIEKTPOHHON TEOPUU
78 | IlonynpoBOJHUKOBBIE IPHUOOPEI OOBACHATH YCTPONCTBO, IPUHIIMII ACHCTBUS U IPUMEHEHHUE TOIYIPOBOJHUKOBOIO 1M0/1a
U TpaH3UCTOpa
79 | DieKTpUYeCcKuil TOK B )KUIKOCTAX. 3aKOH OOBACHATH NPUPOLY PIEKTPUUYECKOIO TOKA B KUAKUX IPOBOJHHUKAX; IPUMEHSTh 3aKOH
JIEKTPOIIH3A AJIEKTPOJIN3A TP PEIICHUH 3a]a4
80 | KonrposabHas pabora Ne 4 o Teme [TpyuMeHATh TEOpETUYECKUI MaTepHrall IPY BBIIIOJHEHUH KOHTPOJIBHBIX 3aJaHUN
«I10CTOSIHHBIN AIEKTPUYECKUI TOK»
JlabopaTopHbIi NpakTHKYM (4 4.)
81 | H3yueHue 3aKkoHa COXPAHEHUS] MEXaHUYECKON [TpoBoaUTH (PU3HUECKUI FIKCIIEPUMEHT; U3MEPSTh NOTEHIMATIbHYIO 3HEPTUI0 MOAHITOrO
SHEPrUu HaJI 3eMJICH TeJla M yrpyro aeopMUpOBAHHOHN MPYXHUHBI, padOTaTh B TPYIIIE
82 | OnbiTHas npoBepka 3akoHa [eii-JIroccaka [TpoBoaUTH (pU3HUECKUI FIKCIIEPUMEHT; OMMUCHIBATD OIBITHI, YCTAaHABJIMBAIOLIME 3aKOH [ eii-
Jltoccaka, 00bsicHATH 3ak0H Ha ocHoBe MKT; paboTats B rpynne
83 | U3mepenue D/IC u BHYTpEeHHETO [TpoBoauTh pusnueckuii 3kcriepuMenT; usmepats J/]C 1 BHyTpeHHee COPOTUBIICHHE
COIIPOTHBJIEHUS] HICTOYHHKA TOKA MCTOYHHKA TOKA; paboTaTh B rpymnie
84 | 3yueHne nocienoBaTenbHOTo 1 napamwieabHoro | [IpoBoauTs Gu3nyeckuii SKCIIEPUMEHT; COOMPATH SIEKTPUIECKHUE TIETIH C

COCAUHCHUS IMPOBOAHUKOB

MOCJICAOBATCIIbHBIM U ITapaJlJICJIbHBIM COCITMHCHUEM IIPOBOJHUKOB, IPUMCHATHL 3HAHU,
MOJIYYCHHBIC ITPH U3YUYCHUU TCOPECTUYCCKOI0O MaTCprajia Ha IMMPAKTUKE, pa6OTaTI> B I'pYIIIC

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

85 | MaruutHoe nose BBIABIIATH CBA3b MEXKIY DJIEKTPUUYECKUM TOKOM M MArHUTHBIM I1OJIEM; IIPUBOIUTH
IIPUMEPBI MArHUTHBIX SBJICHUN; HA3bIBATh OCHOBHBIE MTOJIOKEHUS N3yYEHHBIX TEOPHUN U
TUIIOTE3; OIUCHIBATH U JIEMOHCTPALMOHHBIE U CAMOCTOSTENILHO IIPOBEACHHBIE
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 MHIYKIWW, OPUEHTUPYIOIIEE ICMCTBUE, BUXPEBOE MOJIE, MPABUIIO
NPaBoil pyKH); MOKa3bIBaTh CBSI3b HANIPABJICHUS MAarHUTHBIX JIMHUH C HATIPABICHUEM TOKA C
MTOMOIIIBI0 MAarHUTHBIX CTPEJIOK; MEPEUNCIISITH CIOCOOBI YCHIICHUSI MATHUTHOTO ICUCTBUS




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

87 | JleficTBHe MarHUTHOTO TOJIA HA BbIUucnaTe cuiibl, 1eHCTBYIOIME HAa TPOBOJAHUK C TOKOM B MarHUTHOM TI0JI€; JI€TIaTh
IPSIMOJIMHEIHBIN TPOBOJIHUK C TOKOM. 3aKOH BBIBOJIBI M YMO3AKJIIOUCHHUS M3 HAOIIOICHUH, N3YYCHHBIX (PU3NYEeCKUX 3aKOHOMEPHOCTEH,
Awmmepa IPOTHO3UPOBATH BO3MOXKHBIE PE3YIbTATHI; IPUMEHATH MPUOOPETECHHBIE 3HAHUS 110 (PU3UKE

JUISL pEIICHHS TPAKTHYECKUX 331a4

88 | MaruutHsIil moTok. PaboTa o nepemenieHnio CTpyKTypUpOBaTh H3y4EHHBII MaTepHa; HHTEPIPETHPOBATh (HU3NIECKYIO HHPOPMAIIHIO,
MIPOBOJIHUKA C TOKOM B MAarHUTHOM TIOJIE MOJYYCHHYIO U3 IPYTUX HCTOYHUKOB

89 | [leiicTBHe MarHUTHOTO MOJIS HA JIBYDKYIIHIACS Beraucnsres cuiibl, AEHCTBYIOIINE HA SIEKTPUIECKUI 3apsi, IBIDKYIIMNACS B MAarHUTHOM
3apsz. Cuia JlopeHua 110J1€; IPUMEHSATh IPHOOPETEHHBIE 3HAHUS 10 (PU3HKE JUISI PEIICHHUS MPAKTUYECKUX 3a7a4

90 | Onpeaenenue yaenpHOro 3apsiia. Y CKOpUTENIn OOBsACHATH NPUHLUT JIeHCTBUS Macc-cieKTporpada, yckopuTeneil 3apsKeHHbIX YaCTHIL;
3apsKEHHBIX YacTHUI] OOBACHATH POJ MATHUTHOTO TIOJISI 3€MJTH B J)KU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA

CTPYKTYPHPOBATh N3YYCHHBINH MaTepuall; IPUBOAUTH IPUMEPHI IPAKTHYECKOTO
NPUMEHEHHS N3YYCHHBIX SIBJICHUH, 3aKOHOB, TPHOOPOB, YCTPOICTB
91 | Pemenwue 3aga4 o Teme «MarHuTHOE 1oJIe» [TpumensaTh MproOpeTeHHBIC 3HAHUS 10 (DU3HUKE IS PEILICHNS IPAKTHYECKHUX 3aa4
92 | [loBTrOpeHue npoiiIeHHOro MaTepuaa
93,94 | InddepeHunpoBaHHBIN 3a4eT

Kypc oOyuenns 2

KonuuectBo uacoB

Ne
ypoKa

OcHoOBHOE COACPIKAaHUC 110 TCMaM

XapakTeprucTUKa OCHOBHBIX BHJIOB NEATEIbHOCTH CTy/IeHTa (Ha ypOBHE
y4eOHBIX IeHCTBU)

Tema 3. 4: JnexTpomaruuTHast HHAYKIHUSA (8 4.)

1.

BHCKTpOMaFHI/ITHaH HUHAYKIOUA

Ha6J'IIOI[aTL " OIIMCBIBATH OIIBITHI, ITIOATBECPIKAAIOMINC ITOSABIICHUC DJICKTPUICCKOT'O ITOJIA
IIpH U3MCHCHUH MarHUTHOTO I10JIA, A€JIaTh BBIBOAbI;, OIIUCBIBATH 3aBUCUMOCTb MAarHuTHOI'O
MOTOKA OT MHAYKIIUH MAarauTHOI'O ITOJIA, ITIPOHU3BIBAIOIICTO IJIOIA/lb KOHTYpa U OT €T0
OpHEHTaOWH 110 OTHOHMICHUIO K JIMHUAM MarHUTHOM WHIAYKIOWH; 00BICHSITH IMPUHIUIT
HCﬁCTBHH re’aeparopa 3JCKTPpUICCKOro TOKa

Hanpasnenue naaykimonHnoro toka. [IpaBuio
Jlenma

Hab6nronaTs B3anmMo1elicTBIE ATFOMUHUEBBIX KOJICI] C MATHUTOM; OOBSCHATH (PU3HUECKYIO
cyTh nipaBmiia JIeHa u GopMyIupoBaTh €ro; MpUMEHSTh MpaBwio JIeHIa u mpaBuio
MPaBOM PYKH JJIsl OTIPEIEIICHUS HAITPaBJICHUSI WHIYKITMOHHOTO TOKa

3akoH 3HeKTp0MaFHHTHOI>'I HUHAYKIOHUU

HpI/IMeHHTL HpI/IO6peTGHHBIe 3HaHHUA 110 (bHBHKC I PCIICHUA ITPAKTHUYCCKUX 3a/1a4,
BCTPCHAIOMUXCA B MMOBCETHEBHOM JKU3HU




Buxpesoe aiekTprudeckoe 1nojie

JaBatb onpeneneHus U3y4yeHHbIM HOHITUSAM (BUXPEBOE IIEKTPUUECKOE T0JIe, Chja
Jlopenna, DJIC HHAYKIUK B ABMKYIIUXCS IPOBOJHHUKAX ); IIPOBOAUTH CPABHUTEIbHBIN
aHaJIN3 CBOMCTB 3JIEKTPOCTATHYECKOT0, MATHUTHOT'O U BUXPEBOT'0 AIEKTPUUECKUX MOJIEH

5. | Camounaykuus OnuceIBaTh JEMOHCTPALIMOHHBIE KCIIEPUMEHTBI; HA0II01aTh U OOBSICHATH SIBICHUE
CaMOUHIYKIUU

6. | DHeprus MarHUTHOTO TOJIA OnuceIBaTh JEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI; BBIYUCIIATH SHEPTUU MarHUTHOTO I10JIS;
OOBSICHATH Ha IPUMEPE MAarHUTHBIX ABJICHUH, OYeMY (PU3UKY MOXKHO pacCMaTPUBATh KaK
METaUCIUIUIMHY; IPUMEHATh TPUOOPETEHHbIC 3HAHUS 110 (PU3UKE JUIS PEIICHUS
IIPAKTUYECKUX 3a7a4

7. | Pemenue 3a1a4 1o teme «JI€KTPOMarHuTHas [TpumMeHsTH IPHOOPETEHHBIC 3HAHUS 110 (PU3KKE IS PEHICHUS TPAKTUIECKUX 3a/1a4

UHIYKLIHS
8. | Konrponbnas padora Ne 1 o Teme «MarautHoe | IIpuMeHSTH TeOpeTHYEeCKHA MaTepral P BHITIOJTHEHUH KOHTPOJIBHBIX 331aHUi

I10JI€C. 9HeKTpOMaFHI/ITHaﬂ WHIAYKI WA

PA3JIEJI 4: KOJIEBAHUA U BOJIHbI

Tema

4.1: Mexannveckue Koyie0aHusi U BOJHBI (12 4.)

9. | KonebarensHoe nBmkeHne. CBOOOIHBIC OnpenensaTh KojeOaTeIbHOE IBUKCHUE TI0 €T0 MPU3HAKAM; HPUBOJIUTH IPUMEPHI
MeXaHUYeCKHe KojeObaHus KoJIeOaHUI; Ha3bIBaTh BEJIMUMHBI, XapaKTEPHU3YIOLIe KoebaTeabHOe IBUKEHUE;
3aMMCBIBaTh (POPMYITYy B3aMMOCBSI3HU TMEPHOA U YaCTOTHI KOJICOAHUH, TPUMEHSATH MX TPU
peLIeHNH 3a1a4
10.| Jlunelinple MEXaHHUUECKUE KoeOaTeIbHbIE OnuceiBaTh JUHAMHUKY CBOOOJHBIX KOJIEOaHUH MPYKUHHOTO U MaTEMaTUYECKOTO
CHCTEMBI MasiTHUKOB; BBIYUCIIATH MEPHO KOJIeOaHUH MaTeMaTHUECKOT0 MasiTHUKA 10 U3BECTHOMY
3HAYEHUIO €T0 JJIUHBI; BBIUUCIATH EpUol KoneOaHUH rpy3a Ha IPYKMHE 110 U3BECTHBIM
3HAYEHUSIM €r0 Macchl U KECTKOCTH MPYKUHBI
11.| M'apmonuueckue KoyeOaHus JaBatpb onpeneneHus u3y4yeHHbIM TOHATHSAM (aMILTUTY1a, IEPHOJI, YacToTa, Basza
KOJIe0aHUii, CHHYCOH/Ia, KOCHHYCOH/IA); HCIOJIb30BaTh MEKIIPEAMETHBIC CBSA3U (PU3UKH U
MaTeMaTHUKH JIJIsl pelIeHMs 3a/1a4
12.| IlpeBparienue SHEPTHH MPH KOJIeOaTeTbHOM JlaBaTh onpeneneHust U3y4eHHbIM OHATHSM, J€JIaTh BBIBOJbI U YMO3AKIIFOUEHUS U3
JBMKEHUH HaOJI0IeHUH, N3YUYEeHHBIX (PU3MYECKHX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh BO3MOXKHBIE
PE3yNbTaThl; ONPENENIATh TapaMeTphl KoieOaHui Tpy3a Ha MPYKUHE U Ha HUTH, YUTATh
rpaduxu
13.| CBoOoaHBIE 3aTyXaONIHE MEXaHUIECKUE [TpuBOIUTE MpUMEpPHI aBTOKOJIEOATEIHHBIX MEXAaHUYECKUX CUCTEM; IPOBOIUTH
KoJIe0aHus KJIaccu(UKauIo KoJiebaHui
14.| BeiHyX/1I€HHbIE MEXaHUYECKHE KOJIeOaHUs OOBSICHSTD, B YEM 3aKJIIOYAETCS SIBJICHUE Pe30HAHCa; IPUBOAUTH TPUMEPHI MTOJIE3HBIX U

BPCIOHBIX HpO&IBJ’ICHI/Iﬁ pE30HaHCa U IYTHU YCTPAHCHU S TTOCJICIHUX BBIpa6aTBIBaTB HaBBbIKHU




BOCIIPHHUMATh, aHAIM3UPOBATh, IepepadaThIBaTh U MPEIbIBIATH HH(OPMAIIHIO B
COOTBETCTBUU C IIOCTABJICHHBIMU 3a1a4aMHU

15.| Ilonepeunsie ¥ MPOJOIBHBIE BOIHBI. PaznuuaTh nmomnepeyHsie U MPOO0IbHbBIE BOJIHBI, OMMMCHIBATH MEXaHU3M 00pa30BaHUs BOJIH;
XapaKkTepUCTHKH BOJHBI Ha3bIBaTh XapaKTEPU3YIOIIHE BOJIHbI (PU3NYECKUE BEINYHNHBI; 3aIIHCHIBATh (POPMYITBI
B3aMMOCBSI3M MEX/1y HUMHU
16.| UnTepdepenuus u qudpakus BOIH HaGnronate 1 00BACHATH BJICHUS UHTEPPEPEHINU U TUPPAKINN MEXaHHUECKUX BOJTH
17.| 3ByKOBbIEC BOJIHBI HaspiBaTh 1rana3oH 4acTOT 3BYKOBBIX BOJIH; IPUBOJIUTH IPUMEPHI HCTOUHUKOB 3BYKA;
HPUBOJUTH OOOCHOBAHUS TOTO, YTO 3BYK SIBJISIETCS ITPOIOJIBHOM BOJIHOMN; BBIABUTATh
THIIOTE3BI O 3aBUCUMOCTH CKOPOCTH 3BYKa OT CBOWCTB CPEJIbI U OT €€ TEMIIepaTyphl
OOBSACHSTH, IOYEMY B ra3ax CKOPOCTh 3ByKa BO3PACTAET C MOBBIIICHUEM TEMITEPATYPHI
18.| YabTpa3Byk U ero npuMeHeHHe [IpencraBisaTe 0071aCTH MPUMEHEHUS YIBTPa3ByKa U MEPCIEKTUBBI €T0 UCIIOIb30BAHUS B
Pa3IUYHBIX 00JIACTAX HAYKH, TEXHUKH, B MEJUIMHE; U3JIaraTh CyTh SKOJIOTHIECKUX
npo0JeM, CBA3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJIH HA OPTaHHU3M YEJIOBEKa; 3a/1aBaTh
BOIIPOCHI ¥ IPUHUMATh y4acTHE B 00CYKIACHUH TEMBbI; IPUMEHSTh 3HAHUS K PELICHUIO
3amaq
19.| Pemenne 3aa4d no reme «MexaHHuecKue [TpumensaTh mproOpeTeHHbIC 3HAHUS 10 (PU3UKE VIS PEIICHHUS TPAKTHYECKUX 3aa4
KOJ1e0aHusl U BOJHBD)
20.| KonTtponbHas padota Ne 2 o Teme [TpuMeHATHh TeopeTUYeCKHii MaTeprall IpU BHIOJTHEHUN KOHTPOJIbHBIX 3aJJaHUN

«MexaHnueckue KoJieOauus v BOJHBI»

Tema 4.2: JyieKTpOMarHuTHbIC KoJieOaHusi U BOJIHBI (13

4.)

21.| CBOOOIHBIE U BBIHYX/ICHHBIE Habmtonate cBOOOAHBIE STIEKTPOMArHUTHEIE KOJIEOaHUsI B KOJIeOaTeTbHOM KOHTYPE;
AJIEKTPOMarHuTHBIC KoeOanus. KorebaTenpHblid | J1enaTh BEIBOJIBI; 1aBaTh OMPECIICHUS U3YICHHBIM ITOHSATUSM; Ha3bIBATh OCHOBHBIC
KOHTYP MIOJIO’KEHUS 3YYECHHBIX TEOPUH U TUTIOTE3
22.| [lepuoa cBOOOIHBIX dNEKTpUUecKHX Konebanuii | [IpoBoauTh aHamoruio Mexay GU3ndecKUMH BEIMYMHAMHE, XapaKTePU3YIOIIIMH
MEXaHHYECKYIO M 2JICKTPOMArHUTHYIO KOJIeOATeIbHBIE CHCTEM; PelaTh 3a7a9d Ha
npuMmenenue popmynsl TomcoHa
23.| IlepemenHsIii TOK. ['eHEpaTOp MEpeMeHHOTO WnTepnpeTrpoBaTh GU3NYECKYI0 HH(POPMALIHIO, TOJYYEHHYIO U3 APYTUX UCTOYHUKOB;
TOKa ucnoip30Bath ypaBHeHUs DJIC, HaNpsHKEHHs U CUIIBI TOKA [Tl pEIICHUS 3a1a49
24.| EMKOCTHOE ¥ MHIyKTHBHOE COTIPOTHUBIECHHUS PaccunThIBaTH MapaMeTPHI IETH MPH PA3TUIHBIX COMPOTHBIICHUSX IIEPEMEHHOTO TOKa
MIEPEMEHHOTO TOKa
25.| 3akoH OMa JiIst DJIEKTPUIECKOM TIeTTH [TpuMeHsITh MPUOOPETEHHBIC 3HAHMSI 110 (PU3UKE TS PEIICHUS TPAKTHUSCKUX 3a71a4

NEpEMCHHOTO TOKaA. 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 TpaHCc(hopMaTopa Ha XOIOCTOM X0y U TIOJT
Harpy3skoii; paccuntbeiBaTh KI1JI TpanchopmaTtopa
28.| [lomyuenue, nepeaaya 1 pacupeaesieHue Ha3zbiBaTh criocoObl yMEHBIICHUSI TOTEPH JIEKTPOIHEPTUH MIPU MIepeiade ee Ha
ANEKTPOIHEPTUH 00JIbILIKE PACCTOSIHUS, aHAJIM3UPOBATh U OLICHUBATD [TOCIIECICTBUS 1JIs1 OKPY KaroIen
cpebl OBITOBOM U MPOU3BOJCTBEHHON AESITENILHOCTH YeJIOBEKa, CBSA3aHHOM C
UCTIOJIb30BaHUEM (PU3MUYECKHIX MPOILIECCOB; UCIOIB30BaTh VIHTEpHET A1 TIOMCKA
nH(OpPMaIIMU 0O COBPEMEHHBIX CIIoco0ax nepeaadn MEeKTPOIHEPTUH
29.| DnekTpoMarHuTHBIE BOJIHBI. CBOMCTBA Habiro1aTh ONBIT 110 U3IY4YEHUIO U IPUEMY IEKTPOMArHUTHBIX BOJIH; OIMCHIBATh
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 DJIIEKTPOMATHUTHBIX BOJH
B COBPEMEHHBIX UCCIEOBaHUAX BeenenHoi
30.| U3o6perenue paguo A. C. ITonoBeiM. [Tonstre o | CTpyKTypupoBaTh U3Y4E€HHBIN MaTepHall; MHTEPIIPETUPOBATh PU3NYECKYI0 HH(OPMALIHIO,
paanocsssy. [IpumeHeHne 31eKTpOMarHuTHBIX MOJIyYEHHYIO U3 IPYTUX UCTOUYHUKOB; IEMOHCTPUPOBATh MPE3EHTALIMHU, YIaCTBOBATh B
BOJIH 00CY)KJIEHUU MPE3CHTAIMI; PACCKa3bIBATh O MPUHIIUIIAX PAJIMOCBSI3U U TEICBUICHUS
31.| OcHOBHBIE XapaKTEPUCTUKHU, CBOHCTBA U [TpumeHsTH TPHOOpPETEHHBIC 3HAHMS 10 (PU3KKE ISl PEIICHUS MPAKTHUECKUX 3a/ad,
WCII0JIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH BCTPEUAIOLINXCS B MOBCEAHEBHOMN KH3HU, ISl 0€30MaCHOTO UCIIOIB30BaHUS OBITOBBIX
TEXHUYECKHUX YCTPOMCTB
32.| Pemenue 3a1a4 no Teme «INEKTPOMArHUTHbBIE [TpumeHsTh IPHOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PEIICHUs TPAKTHUECKUX 3a7a4
KOJIOaHUsI U BOJTHBI»
33.| KoutponsHas padora 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.

CKopocCTh pacipocTpaHEHUs CBETa

Ha3wiBaTh Pa3IM4YHbIC 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 MTOKa3aTeNb MPeJOMIIeHHUs, a0COTIOTHBIN IMOKa3aTelNb MPEIOMIICHHS);
(bopMyIHMpOBaTh 3aKOH OTPAKEHMsI CBETA U 3aKOH MPEIOMIICHHSI 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, HpeIIeJ'ILHLIfI




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 OTPAKCHUS M IPEIIOMJICHHUS CBETA MPU PEIICHUH 3a/1a4
NPEJIOMJICHUE CBETa»
38.| Jlaboparopnas pabota Ne 1 «Onpenenenue [TpoBoauTh (PU3UUECKHIA IKCIIEPUMEHT; OMIPEIIEISTh MOKA3aTel b MPEIOMIICHHS CTEKIIA
MOKa3aTelIs MPEJIOMIICHHS CTEKIIa
39.| JIunzel. [Toctpoenne n300pakeHNA, 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 W300paXCHUs TAI0T COOMpPAIONIas U pacCeHBAIONIAs JINH3BI
40.| ®opmyIia TOHKOH JTHH3BI YMeTh CTPOUTH U300pAKECHHS TPEIMETOB, JABACMBbIC JTMH3aMHU, PACCUUTHIBATH PACCTOSIHUS
OT JIMH3BbI 10 I/I306pa)KGHI/I$[ npeamMeTa, paCCYMThIBATD OIITUYCCKYIO CUJTY JIMH3BI;
NPUMEHSATH IPUOOPETEHHBIC 3HAHUS 110 (DU3UKE IS PEIICHUS MPAKTUIECKUX 337134,
BCTpCHAIONIUXCA B HOBCGIIHCBHOﬁ JKHU3HU
41.| OnTtrueckue npuOOpsl. [1a3 kak onTuyeckas OOBSACHATH YCTPOHCTBO MUKPOCKOIIA U TEJIECKOIA; OOBICHATH BOCIIPUATHE N300pasKEHUS

cucrema

rj1a3oM 4€JIOBCKA; IPUMCHATb MCKIIPECAMCETHBIC CBA3U (1)I/ISI/IKI/I 1 OMOoJIOrun 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 CIIEKTPAIbHBIX [IBETOB C TOMOILBIO 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 IJICHKH); Ha3bIBaTh OCHOBHBIE MOJIOKCHUS H3YUYCHHBIX TCOPHIA U THIIOTE3;
ONKCHIBATh U IEMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO IPOBECHHBIE DKCIIEPUMEHTBI

44.| Nudpaxus cera. JudpakinonHas pemerka HaGnronate siBneHue nudpakiuuu 3I1eKTPOMArHUTHBIX BOJIH U CBETA; HHTEPIPETUPOBATh
¢duznueckyro HHGOPMAIHUIO, MOJYYSHHYIO U3 IPYTHX HCTOUHUKOB

45.| JIaboparopHast pabora Ne 2 «Omnpenenenue [TpoBoUTH (pr3MUECKHI HIKCIIEPUMEHT; ONIPEAEIAT JJITUHY CBETOBOW BOJHBI JJIS1 KPACHOTO

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

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

47.| Mcionb30BaHUE BOJTHOBBIX CBOICTB CBETA B ITpuBOIMTE MpUMEpPBI NOSBIIEHUS B IPUPOJIE U UCIIOIb30BAaHUS B TEXHUKE SIBICHUI

HAYKC U TCXHUKC

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




MO3HAaHHA, KOTOPBIC UCIIOJIB30BAHBI ITPHU U3YYCHHUHU YKA3aHHBIX SIBICHUH

48.| CriekTpbl M CHEKTPAIbHBINA aHATTU3 Habiro1aTh CIUIOIIHOM U TMHENYaThIe CIEKTPBI UCITYCKAHMSI; 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 WutepnpetrpoBath GU3NIECKYI0 HH(POPMAIUIO, TOIYYSHHYIO U3 APYTHX HCTOUYHUKOB,

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

50.| Pemenne 3agau no pazneny «Ontuka» [TpuMeHsTH TpHOOpPETEHHBIC 3HAHMS 10 (PU3KKE IJISl PEIICHUS MPAKTHUECKUX 3a/ad,
BCTPEYAIOIUXCS B IOBCEAHEBHON KU3HU

51.| Konrponbhas 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 KOPIYCKYIISIPHO-BOJTHOBOM JyaTl3M CBOMCTB (DOTOHOB

53.

Buemnuii 1 BHyTpeHHHN (HOTOIPPEKT

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

54,

Teopust pororddexra

PaccunThiBaTh MaKCUMaIbHYIO KHHETHYECKYIO SJHEPTHUIO 3JIEKTPOHOB MPH
doroanexTpuueckoM 3hekre; onpenesaTe paboTy BbIX0a 3IEKTPOHA MO TpaduKy
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 HCTOYHHKOB,;
JIEMOHCTPUPOBATh IPE3EHTAIMH, YIaCTBOBATh B 00CYXKJIEHUH NPE3EHTAIU

56.

CBEeTOBBIE KBAHTHI

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

Tema 6.2: ®uszuka aroma (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/II0UYEeHUS U3 HaOMI0IeHN], N3y4YEeHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBATh BO3MOYKHBIE PE3YJIbTATHI,
58.| KBaHTOBEIE TeHEPATOPHI HabmtoaTe 1 0OBSICHATH MPUHIIMI JEHCTBUS JIa3epa; NPUBOIUTH IPUMEPHI




UCIIOJIb30BaHNUs JIa3€pa B COBPEMEHHON HayKe U TEXHUKE; UCIIONIb30BaTh VIHTEepHET 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 ONPEIeIICHUs] N3y4eHHBIM MOHATHIM (Bekkepels, pauoaKTHBHOCTD,
anbda-, 6eTa-, raMMa- U3JIydeHHE); HAa3bIBaTh OCHOBHBIC TOJIOKEHHS U3yISHHBIX TCOPHUil U
TUIIOTE3
60.| PagnoakTuBHbIE MpeBpallleHUs Onpenenars 3apsg 1 MacCOBOE YUCIIO aTOMHOTO Si7Jpa, BOSHUKAIOIIETO B PE3YJIbTATE
PaInoaKTUBHOTO pacraza; OOBSICHIATH CyTh 3aKOHOB COXPAaHEHHS MacCOBOTO YHCIa U
3apsjia Ipu paJlOaKTUBHBIX IPEBPAILECHUSX; IPUMEHATD 3TU 3aKOHBI ITPH 3aIIUCH
YPAaBHEHUH SICPHBIX PEAKLUN
61.| 3akoH paaguoakTuBHOTO pacnana. Ilepuon AHaIM3UpoOBaTh U OLIEHUBATH MOCIEACTBUS ISl OKPYXKAIOIIEH cpeibl OBITOBOM 1
nosrypacnaaa MIPOM3BOJICTBEHHO JIEATEITLHOCTH YEJIOBEKA, CBA3AHHOM C MCIIOJIb30BAaHHEM (PU3NIECKUX
IIPOLIECCOB
62.| CTpoeHne aTOMHOTO si/ipa. SIJepHbIe CHJIBL. OOBSICHATH (PU3NUECKUI CMBICIT IOHATUN: MAaCCOBOE U 3apsI0BOE YKMCIIA; JIEJIaTh BBIBOJIbI U
N3otornbl YMO3aKIIOUYEeHUS U3 HaOMI0ICHUN, H3yUYEeHHBIX (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.| SnepHble peaky. DHEPreTUYeCKU BBIXO OnpenensaTs NPOAYKTHI EPHON PEAKIIUU; BEIYUCIATH SHEPTHIO, OCBOOOXKIAIOIILYIOCS PH
SIEPHBIX PEAKIHN AJIEPHBIX PEAKLUAX; IPUMEHATh MPUOOPETEHHbIE 3HAHUS 10 (PU3UKE NS PEIICHUS
NPAaKTUYECKHX 3a/1a4, BCTPEYAIOLINXCS B TIOBCEIHEBHON KHU3HM, AJ1s1 0€30MacHOTO
HCIIOJIb30BAaHNsl TEXHUYECKUX YCTPOMCTB, PALIMOHAIBHOTO IPUPOIOIIOIB30BAHUSA U OXPaHBI
OKPY’KaIOILEH Cpebl
65.| Jlenenue Tsoxensix sinep. Llennas spepHas OnuceIBaTh Mpolecc AeIEHUS sipa aToMa ypaHa; OObSICHITh (PU3NUECKUIM CMBICT OHATHMN:
peakuus LIEMTHAs peaKlysl, KpUTUYECKasi Macca; Ha3bIBaTh YCIOBUS IIPOTEKaHUs YIIPABIAEMOU
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 3JIEKTPOCTAHLIMHN; TPUMEHATh IpUoOpeTeHHbIE 3HAHUS IO (PU3UKE IS
pELIeHUs TPAKTUYECKHX 3a]1a4, BCTPEUYAOIINUXCS B IOBCETHEBHOW KU3HMU, JUIS
0€301acHOT0 UCIOB30BaHUS TEXHUUYECKUX YCTPONUCTB, PAllMOHAILHOTO
IIPUPOJONOIB30BAHNS M OXPaHbl OKPYKAKOIIEH Cpeibl
67.| Tepmosinepubie peakiuu. [Ipumenenue saepaoi | [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 pEAKLIMK; TPUBOIUTD
IIPUMEPBI TEPMOSIIEPHBIX PEAKIIH; aHAIU3UPOBAaTh U OLIEHUBATh MOCIEACTBUS IS
OKpY>KaroIlei cpeibl OBITOBOM U MPOU3BOJCTBEHHOM JCSITEIIBHOCTH YEJIOBEKA, CBI3AHHOM C
HCIOJIb30BaHUEM (U3NYECKUX MTPOLIECCOB

68.| DeMeHTapHbBIC YaCTULIBI [TpoBOIUTH KITaCCH(PUKALINIO HNEMEHTAPHBIX YACTHI] 110 UX (PU3HUUECKUM XapaKTEPUCTHKAM
(Macce, 3apsily, BpEMEHU JKU3HHU, CIIUHY U T. J1.); UHTEPIPETUPOBATh (PU3MUECKYIO
nH(OPMALINIO, TTOTYYEHHYIO U3 APYTUX UCTOYHUKOB
69.| Pemenue 3agau no pazaeny «IeMeHTHI [TpuMeHsTH IPHOOPETEHHBIE 3HAHUS 110 (PU3KKE IS PEIICHUs TPAKTUYECKUX 3a/1a4
KBAHTOBOM (PU3UKU»
70.| KonTponbHas padota Ne 5 o pazneny IIpuMeHATh TEOPETUYECKUI MaTEpUaJl IIPU BBIIIOJIHEHUH KOHTPOJIbHBIX 33IaHUN
«IeMEHThl KBAHTOBON (hU3UKI»
JlaGopaTopHblii npakTHKYM (8 4.)
71.| N3y4yeHue ABMKEHUSI KOHUYECKOTO MasgTHHUKA [TpoBomUTH (pr3HUECKHIA IKCIEPUMEHT; U3MEPATH 3HAYCHUS BETUINH, HEOOXOAMMBIX JIJIS
HaXOXKJCHUS HEHTPOCTPEMHUTEIBHOIO YCKOPEHHsI KOHUYECKOTO MasiTHUKA, paboTaTh B
rpyrre
72.| VI3y4yeHue sBIEHUS 3JIEKTPOMArHUTHOM [TpoBoauTH pr3HUECKUl FIKCIEPUMEHT; paboTaTh B rpyIIe
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.| Omnpenienenue OTHOCUTEIBHOMN BIaXKHOCTH [TpoBoIUTH (PU3HUECKUI FIKCIEPUMEHT; U3MEPATh OTHOCUTENIbHYIO BIaXKHOCTh BO31YyXa;
BO3/IyXa paboTath B rpyIie
75.| N3ydyeHune TpeKoB MPOIYKTOB siiepHbIX peakuuil | [IpoBoauTh Gpu3ndeckuil SKCepuMeHT; padboTaTh B rpymme
76.| Onpenenenne Kod(pUIMEHTA IOBEPXHOCTHOTO | [IpoBOANTE GU3NYECKUI SKCTIEPUMEHT; H3MEPATH KO (UIIEHT TTOBEPXHOCTHOTO
HaTSDKEHUS! )KUIKOCTH METOJIOM OTpbIBa Kaneidb | HAaTsDKEHUS JKUAKOCTH; paboTaTh B rpymnie
77.| UccnenoBaHue 3aBUCIMOCTH MEXy naBieHueM, | [IpoBoauth ¢pusnueckuil 3KCIEpUMEHT; NCCIIEI0BATh 3aBUCUMOCTh MEXK/1y AaBIIEHUEM,
00BbEMOM U TEMIIEpPATypoOii ra3a 00BEMOM U TeMIIepaTypoii ra3a; paboTarh B rpymrne
78.| VI3amepeHwue yaenbHOTO COPOTHUBIICHUS [TpoBoAUTH (PU3MUECKUI FIKCIIEPUMEHT; U3MEPATH YJEIbHOE COIPOTUBIEHUE TPOBOTHUKA;

IIPOBOAHUKA

paboTaTh B rpymnie







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) m oOCHaIIeHO THUIIOBBIM OOOPYAOBaHHEM,
yKa3aHHbIM B HACTOSIIIUX TPEOOBAHUAX, B TOM YHUCIIE CIELUAIN3UPOBAHHON yueOHOH Mebenblo U
CpeAcTBaMU OOy4YeHUSs, JIOCTATOYHBIMU JUIsI BBIMOJHEHHUS TPeOOBaHUI K YPOBHIO IOATOTOBKH
oOydJaronuxcs.

B kabunere ecTb MynbTUMenuiiHOE 00OpPYIOBaHWE, MOCPEACTBOM KOTOPOTO YYACTHHKH
00pa30BaTEeNLHOrO Ipolecca MOIYT IPOCMAaTpUBATh BU3YalbHYIO HH(GOpPMALMIO, CO3/1aBaTh
IPE3CeHTAINH, BUICOMATEPUAIIBI, NUHBIEC JOKYMEHTHI.

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

* MHOTO()YHKIIMOHAJIbHBIA KOMILJIEKC MPENOAaBaTes;

* HarIAgHBIE MOCOOMA (KOMIUIGKTHI Y4YEeOHBIX TaONMI, IUIAKaTOB, JEMOHCTPALMOHHBIE
MOJICIIN );

* nH(HOPMAITMOHHO-KOMMYHHUKATHBHBIEC CPECTBA;

* SKpaHHO-3BYKOBBIE IOCOOUS;

* KOMIUJICKT TEXHHYECKOW JTIOKyMEHTAllUW, B TOM YHMCIIE MAclopTa Ha CPelCTBa OOy4YCHHS,
MHCTPYKLIMU 10 UX MCIIOJIb30BAaHUIO U TEXHUKE 0€3011aCHOCTH;

* OuOMOoTEeUHBIN (HOH/I.

B OubGnuoteunbiii ¢GoHI BXOAAT y4eOHUKH, yueOHO-MeToaudeckue KOoMIUIeKThl (YMK),
o0ecreunBarOIINe OCBOCHHE YYEeOHOW JTUCHUIUIMHBI «®DU3MKay», pPEKOMEHIOBAHHBIE WU
JOTYIIEHHbIE JJIi HKCIOJIb30BaHUS B NPO(GECCHOHAIbHBIX 00pa30BaTENbHBIX OpraHU3aIUsX,
peam3yromux 00pa30BaTeIbHYI0 IMPOTPaMMy CPEJIHEro o0O0Imero oOpa3oBaHUs B Ipeaenax
ocsoeHust OITOII CITO na 6a3e 0CHOBHOTO 00IIIEro 00pa3oBaHusI.

bubnvworeuynsii GoHA JTOMONHEH SHIUMKIIONEANSIME, CIIPABOYHUKAMH, HAYIHOW, HAYYHO-
HOMYJSPHOM U APYroi INTEpaTypoi Mo GpU3UKe.

PEKOMEHAYEMAS JIUTEPATYPA
dast ctyneHToB
Hmutpuea B.®. ®usnka a1 npodeccuil U CrenuaibHOCTEH TEXHUUECKOTo MPopuIs: yueOHUK
JUIs 00pa30BaTeNbHBIX YUpEeKISHUN cpel. mpod. odpazoBanus. — M., 2018.
Jmutpuesa B.®. ®usuka 11 npodeccuii U crenuanbHOCTeH TexHnyeckoro npoguis. Coop-
HUK 3a7a4: y4e0. mocobue /st 00pa30BaTeIbHbBIX YUPEKIACHUM cpel. mpod. odpa3zoBanus. — M.,
2018. YuebHoe usdarue
Msikumes I'. 5. @uzuka. 10 kmacc : yueOH. 11 001eodpazoBat. opranuzanuii — 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 ydeToM MoOMNpaBOK, BHECEHHBIX (eiepaibHBIMU KOHCTUTYIIMOHHBIMU 3akoHamMH P® o mompaskax
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, or 25.11.2013 Ne 317-D3, 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 P® 07.06.2012 Ne 24480).

[Tpuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun mameHenuit B [lpukas
MunucrtepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanun ot 17.05.2012 Ne 413 “O06 yTBepxk-
JneHun (penepasbHOTO TOCYNapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa CPEIHEro (IIOJIHOTO)
oOmero oopa3oBaHus’».

[Mucemo JlemapramMeHTa TOCyJapCTBEHHOM MOJIMTUKH B c(hepe MOATOTOBKH pabouuX KaJapoB
u JAI10 Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHmanuu mo opraHu3aiiyay moryde-
HUS CpEHEro o0Iero o0pa3oBaHus B Mpeeax OCBOCHHS 00pa30BaTEIbHBIX MMPOTPAMM CPETHETO
po¢eCCHOHAIBHOTO 00pa30BaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus ¢ Y4ETOM TpeOOBaHUMA
(denepanabHBIX TOCYIapCTBEHHBIX 00Pa30BaTENbHBIX CTAHJAPTOB M TOIYy4aeMON MPO(EecCHy HIH
CHEIHMAIbHOCTH CPeIHEro MpodecCHoHaNbHOTr0 00pa30BaHUsy.

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

JImumpuesa B. ®., Bacunves JI. H. ®usuka ajis npodeccuit ¥ criennaibHOCTeH
TEXHUYECKOTO MPO(UIISL: METOJUUECKUE PEKOMEHAANU: MeTo1. Tocodue. — M., 2010.

HNuTepHer- pecypcbl

www.fcior.edu.ru (®enepanbHblil IEHTP HHPOPMAITMOHHO-00PAa30BATEILHBIX PECYPCOB).

www.dic.academic.ru (Axkagemuk. CIoBapy U SHIUKIIONCINHN).

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

YuebHoe uzdaHue
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