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MNOACHUTEJIBHAS 3AIIMCKA

[Tporpamma ob6mieoOpa3oBaTenbHoil yuebnoi muctumiuael QY. 11
du3uka mnpeaHa3HAUYCHA IS H3ydeHUs (U3NKM B MpodeccroHaATbHBIX
o0pa3oBaTeNbHBIX  OpraHU3AlMSIX,  PEATU3YIONIUX  00pPa30BATEIBHYIO
IporpamMmy CpeHero oo1iero oopa3oBaHus B Ipeiesiax OCBOCHUS IPOrPaMMBbI
MOJTOTOBKM cHenuanuctoB cpeanero 3BeHa (manmee IIIICC3) na 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHusl.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero
oOmero  oOpa3oBaHUs, YTBEPXKICHHOIO  MpukazoM  MuUHHCTEpCTBA
oOpazoBanust M Hayku Poccuiickoil peaepaunu ot 17 mas 2012r Ne 413 (c
m3MeHeHusiMu  Ha 29 wuioHs 2017r), mnOpenwbABISIEMBIX K  CTPYKTYPE,
COJICP)KaHUIO W pe3ysibTaTaM OcCBOeHusi ydeOHoul auciumiuael OY . 11
®du3nka, B COOTBETCTBUM ¢ PeKoMEeHIaUUsIMHU 10 OpraHU3alyy MOJIYYECHUS
cpeaHero oOmiero o0pa3oBaHMs B IMpejeiax OCBOCHHUSI 00pa3oBaTEIbHBIX
MpOrpamMM CpeHEro MpPOPECCHOHANIBHOIO0 00pa3oBaHUs Ha 0a3e OCHOBHOIO
oO1ero oopa3oBaHus ¢ yueToM TpeOoBaHU (penepanbHbIX TOCYAapCTBEHHBIX
oOpa3oBaTeNbHBIX  CTaHAAPTOB U  MOJydyaeMoll  mpodeccun WM
CHELMAIBHOCTH  CPEAHEro MpodeccuoHanbHOro 00pa3oBaHUs  (IIUCBMO
JlemaprtamMeHTa TOCYJapCTBEHHON MOJUTHUKU B cepe MOArOTOBKU paboumx
kanpoB u JI1IO Munobpuayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuetom
[IpumepHOii OCHOBHOI 00pa30BaTEIBLHON MPOrPaMMbl CPEAHETO OOIIEro
oOpazoBaHusl, 0J100peHHOM penieHueM benepanbHOTO y4eOHO-
METOJUYECKOT0 OO0BEAUHEHHUS 0 00IIeMy 00pa3oBaHUIO (MPOTOKOJ OT 28
ntoHs 2016 1. No2/16-3)

Conepxxanue nporpammel OV 11 du3uKa HAMNpPABICHO HaA
JOCTH)KEHHE CIEAYIOIINX LeJe:

* OCBOCHHME 3HaHMH O (QyHIAMEHTAIBHBIX (U3UUECKUX 3aKOHAX U
MPUHIMIAX, JIEKAITUX B OCHOBE COBPEMEHHON (PH3MUYECKOW KapTHHBI MHPA;
Hanbosiee  BaXHBIX OTKPHITHSIX B oOmactu  (pu3MKHM, OKa3aBIIUX
ONpEeNeISIONee BIUSHUE HA Pa3BUTHE TEXHUKU W TEXHOJIOTHUHU; METOJIax
Hay4YHOTO MTO3HAHUS TPUPO/IBI;

* OBIAQJCHUEC YMEHHUSIMHU TMPOBOJAUTH HAOIOJEHUS, IJIAHUPOBATh U
BBITIOJIHATh OKCIIEPUMEHTHI, BBIJBUIaTh THUIOTE3bl M CTPOUTH MOJEIH,
OPUMEHSTH MOJYYeHHbIE 3HAHUS 10 (HU3HKE sl OOBSICHEHUS Pa3HOOOPa3HBIX
(¢u3NUeCKUX SIBJICHUM M CBOICTB BEILECTB; MNPAKTUYECKU HCIOJIb30BAThH
¢u3nueckue 3HAHUS; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAY4YHOMU
uH(popMaIuy;

* pa3BUTHE [IO3HABATENIbHBIX HMHTEPECOB, WHTEIUIEKTyaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN B MpoLecce MpUoOpeTeHHs 3HAaHUM U YMEHHH 110
¢u3nke C UCHOJIB30BAHUEM PA3IMUYHBIX HCTOUYHUKOB HH(pOpMALMKU U
COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA,



* BOCIIUTAHHE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHHUS 3aKOHOB
MPUPOJBI, WCIOJB30BAHUSA JOCTIKEHWHA (U3UKA Ha OJaro pa3BUTHS
YeJIOBEYECKOW IUBUIM3AIMN; HEOOXOAMMOCTH COTPYJHUYECTBA B IPOLIECCEe
COBMECTHOTO BBITIOJIHEHUS 33J]]a4, YBAKUTEIHLHOTO OTHOIIECHHUS K MHEHHIO
OMIMOHEHTAa MPHU 00CYX ACHUU MPOOIEM €CTECTBEHHO-HAYYHOTO COACPKAHUS;
TOTOBHOCTH K MOpPaJbHO-3TUYECKOW OIIEHKE MCIOJIb30BaHUs HAyUYHBIX
JOCTH)KEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPYKAIOIIEH Cpeibl;

* HCIOJb30BaHUE MPUOOPETEHHBIX 3HAHUW U YMEHUU NJisi PEeHICHUs
MPAaKTUYECKUX 3a7a4 MNOBCEIHEBHOM »KW3HM, oOecreueHuss Oe30MacHOCTU
COOCTBEHHOW JKW3HHU, PAIlMOHAIBHOTO MPUPOIOTIONB30BAaHUS W OXPaHbI
OKpYXKalomel cpeapl U BO3MOXHOCTh NMPUMEHCHHSI 3HAHWUK TIPH pEIICHUU
3a/1a4, BOHUKAIOMINX B MOCEAYIOMIeH MpodeccuoHanbHON NeITeIbHOCTH.

B  mporpammy  BKIIOYEHO ~— COACp)KaHWE, HANpPAaBICHHOEC  Ha
dbopMupoBaHWEe Yy  CTYJACHTOB  KOMIIETEHIIMH, HEOOXOAUMBIX  JIJIS
kauecTtBeHHOro ocBoeHus [IIICC3 Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs C
MOJTYYE€HHUEM CPEJIHET0 00111ero oopa3oBaHus.

B pabGoueit mporpamme yuebHou muctuuimasl OV, 11  ®usuka
OTPaXXEHO COJepKaHWe Y4YyeOHOro Marepuasna, IOCIeI0BaTeIbHOCTh €Tro
U3Y4YEeHHs, pachpeiesieHne y4eOHbIX 4YacoB, TEeMaTWKy pedeparos,
WHIANBUYabHBIX TIPOEKTOB, BHUIBI CAMOCTOSATENBHBIX pPabOT, C YyYeToM
IpodIIsT II0JIy4aeMOT0 npodpeccroHaIbLHOI0 oOpa3oBaHUs,
CITEITU(PUKU ITPOTPaMM CIIEITUAJIMCTOB CPETHEro 3BeHa.

[Ipu peanuzanuu cojaepkaHust  00mIeoOpa3oBaTEIbHON  yueOHOMU
auciummasl - OV, 11 ®usuka B npexaenax ocBoenus [IICC3
TeXHU4eckoro nmnpoduiass Ha 0a3e OCHOBHOrO o0OmIEro o0Opa3oBaHUs C
MOJIyYCHHEM CpeAHero oOmero oOpa3oBaHUs MaKCUMalibHas ydeOHas
Harpy3ka oOyuatorierocsi cocrapisger — 183 vac;

- 00s13aTeNIbHON ayAUTOPHOM yueOHOU Harpy3ku oOyuaromerocss — 122
gac,

- BHEAyIUTOPHAs CaMOCTOsITENIbHAsA paboTa CTy1IeHTOB — 61 yacoB.



OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIUATLIVHBI
OV 11 ®UUKA

B ocnoBe yueOnoit quctumiuasl OY /. 11 ®u3uka 1eXuT yCTaHOBKA
Ha (OpMHUpOBAaHHE y OOyYaeMbIX CHUCTEMBbI 0a30BBIX IOHATHUM (PUUKHA U
NPEICTAaBICHU O COBpPEMEHHOW (U3MUYecKo KapTMHE MHpa, a TaKKe
BbIpa0OTKa  yMEHUH  NOpUMEHATh  (QU3MYECKHEe  3HAHUS  Kak B
npodeccuoHanbHOM NS TeIbHOCTH, TaK U JIs PEIICHUS )KU3HEHHBIX 3a/1ay.

MHorue mnojoxeHus, pa3BuBaeMble (U3UKOM, paccMaTpUBAIOTCS Kak
OCHOBa CO3JaHUs U UCIIOJIb30BAHUS UH(OPMAITMOHHBIX u
KOMMYHUKaIIMOHHBIX TexHosiorui (MKT) — oxHoro u3 Hanbosnee 3HAUMMBIX
TEXHOJIOTUYECKUX JIOCTUKEHUM COBPEMEHHOMN IUBUIIM3AIINY.

dusnka MaeT KIIY K MOHUMAaHUI) MHOTOYHMCIICHHBIX SBICHUM U
MPOIIECCOB  OKpY’XKawomiero wmupa (B €CTECTBEHHO-HAYYHBIX 00JACTSX,
COLIMOJIOTUH, DSKOHOMHMKE, S3bIKE, JTepaType U 1p.). B  ¢usuke
bopMuUpYIOTCS ~ MHOTME  BHJBl  JICSITEIBHOCTH,  KOTOPbIE  HMEIOT
MeTanpeaIMeTHhIM xapaktep. K HMM B TepByl0 ouepellb OTHOCSTCS:
MOJIETUPOBAaHUE OOBEKTOB M IMPOIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB
MO3HAHUS, CUCTEMHO-UH(GOPMAIIMOHHBIN aHaMu3, (JOPMYIUPOBAHUE TUIIOTE3,
aHaJIM3 U CHUHTE3, CpaBHEHHE, O0OOIIECHUE, CUCTEMATH3alus, BbBISIBICHUE
PUYUHHO-CJICICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB, YIpaBJICHUE OObEKTaMU
U niporieccaMu. FMIMEHHO 3Ta JUCHUILIMHA TO3BOJIIET NO3HAKOMUTD CTYJEHTOB
C HAay4YHBIMH METOJAMH T[IO3HAHMS, HAYYUTh WX OTJIMYATh TUIIOTE3Y OT
TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

dusznka wuMeeT O4YeHb OOJIBIIOE M  BCEBO3pACTAIOIICE  YHCIIO
MEXKJIUCIUIUIMHAPHBIX CBs3€H, MpPUYEM Ha YpPOBHE KaK TMOHSITUHHOTO
amnmapara, Tak W HHCTpyMeHTapus. CkazaHHOE IO3BOJISIET pacCMaTpUBATh
bu3uKy  Kak  METAJUCIUIUIMHY,  KOTOpass  MPEeJOCTaBIseT  MEX-
JTUCHUTUTMHAPHBIN SI3bIK JJIs1 OMTUCAHUSI HAYYHOW KapTUHBI MUDPA.

®duzrka SBISETCS CUCTEMOOOpa3yronuM (HakTOpoOM JJisi €CTECTBEHHO-
HAayYHBIX y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE COJIEp)KaHWsI XUMHH, OWOJOTWH, Teorpaguu, acTpOHOMUU U
CHEIUATbHBIX JUCUUIUIMH (TEXHUYECKass MEXaHWKa, OJJIEKTPOTEXHUKA,
ANEKTPOHUKA U 11p.). YueOHas aucuumummaa QY. 11 ®u3suka co3gaeT yHH-
BepCabHYyI0 0a3y Uil M3y4eHHs oOmenpo(ecCHOHaIbHBIX U CIEIHATBHBIX
JTUCITUIUINH, 3akiaapiBas (QyHIaMEHT JUisl TOCJIEAYIOMEro O0ydeHus
CTY/ICHTOB.

Oo6manas JIOTUYECKOU CTPOWHOCTBIO u OIUPASICh Ha
JKCIIepUMEHTalbHbIe (akThl, yueOHass aucuumuinHa OV, 11  ®dusuka
dbopMHUpYEeT y CTYACHTOB NOMJMHHO Hay4HOE€ MUPOBO33peHue. Dusuka
SBJISIETCSI OCHOBOM YYEHHSI O MaTepUalIbHOM MHUPE U pellaeT npoodIeMbl 3TOro
MUpa.



B conmepxanum y4eOHOW MUCHUIUIMHBI TO (DU3UKE TPH TOATOTOBKE
oOyJaronmxcs o CHEUUATbHOCTAM TEXHUYECKOTO npodus
MPOQECCHOHATEHOTO 00pa30BaHus MPOGUILHON COCTABIISIFOIICH SIBIISICTCS
paznen «DJEKTpOAMHAMHUKa», TaK Kak OOJBIIMHCTBO Mpodeccuid U
CHEIUATbHOCTEH, OTHOCALIUXCS K J3TOMY Hpoduiito, CBA3aHBI C
AIEKTPOTEXHUKON U DIIEKTPOHUKOM.

Teopernueckue cBeieHUs 10 (PU3UKE JOTOTHSAIOTCS I€MOHCTPAIUsIMU U
J1a00paTOPHBIMU paboTaMH.

N3yuenne oo6meoOpazopaTeapHol yueOHoM auciumuael OV, 11
du3nka 3aBepuiacTcs MOABEACHUEM HUTOTOB B (popMe 3K3aMeHa B paMKax
IIPOMEXYTOUYHOM aTTecTaluu CTyAeHTOB B mpouecce ocBoeHus IIIICC3 c
MOJTYYE€HHEM CPEIHETO 00111ero 00pa3oBaHus.

MECTO YYEBHOHN JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYyeOnas pucuummHa OV, 11 ®uzuka daBisercs y4eOHbIM
MpeAMETOM 1O BbIOOPY U3  00sA3aTeNbHOM  MPEAMETHOM  o0xacTu
EctectBennbie Hayku OI'OC cpennero obiiero oopa3zoBaHusl.

VYyebnas guctmmumuaa OV, 11 dusuka U3y4yaercsa B
obmeoOpazoBarenbHOM IukiIe yueOHoro miana IIIICC3 Ha 6aze 0CHOBHOTO
o01ero 00pa3oBaHus € MOJTYYEHHUEM CPEAHETo 00IIero o0pa3oBaHus.

PE3YJbTATHI OCBOEHUSA YUYEFHOM JUCIUILIAHBI

OcBoenne conepxanus ydeOHor nucuumuinael OV, 11  ®usuka
oOecIieuynBaeT JOCTIKCHHUE CTYACHTAMH CIICTYIOITNX Pe3yJbTaTOB:
JUYHOCMHBIX:

- YyBCTBO TOPJOCTH W YBAXEHUS K HWCTOPUU H JOCTIKCHHSIM
OTEUECTBCHHOW (M3MYECKOW Hayku;, (PU3UYECKH TPaMOTHOE IOBEJCHUE B
MpoQeCCUOHATIEHON JEATEILHOCTH M OBITY TIpH OOpaIieHu ¢ mpudopamMu u
YCTPOMCTBAMU;

- TOTOBHOCTh K TMPOJOJDKCHHIO OOpa3oBaHWS W  TOBBIMICHUS
KBaTH(pUKAIMK B  U30paHHOW MPO(PECCHOHATILHON  NIEITEIbHOCTH |
00BEKTHBHOE OCO3HAHUE POJIU (PU3UIECKUX KOMIIETEHITUI B 3TOM;

- YMEHHE WCIIOJIh30BaTh JIOCTHKCHHUS COBPEMEHHON (DHU3UIECKOI
HAyKH W (U3UYECKUX TEXHOJIOTHMH JJI1 TIOBBIIMICHUS COOCTBEHHOTO
WHTEJUICKTYaJbHOTO  pPa3BUTHUSA B BBIOpaHHOW  MPOQECCHOHATBHON
NEeSATETHHOCTH;

- YMEHHME CaMOCTOATEJIbHO J00bIBaTh HOBBIE JJIsi ceOsi (husnueckue
3HAHUS, UCTIONB3YS JUIsl 3TOTO JOCTYITHBIE HCTOYHUKHA HH(POPMAITNH;

- YMEHUE BBICTpAWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B
KOMaH/i€ 10 pelIeHHI0 OOIIUX 3a/1a4;



- YMEHME YNOPABIATH CBOEM IIO3HABATEIBHOM  JEATEIBHOCTHIO,
MPOBOAWTh  CAMOOILIGHKY YPOBHA COOCTBEHHOTO  HHTEIUIEKTYaJlbHOTO
Pa3BUTHS;

Memanpeomemuulx:

- ICTI0JIb30BaHMUE PA3IMYHBIX BUIOB [MO3HABATEIBHON JIEATEILHOCTH JIJIS
perieHuss (QU3MYECKUX 3a7ad, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HabOmro/ieHUsl, OMMCAHMS, HW3MEPEHHUs, OJKCIEPUMEHTa) [UIsl HU3y4YeHUs
Pa3IUYHBIX CTOPOH OKpYKaroueh AeCTBUTENbHOCTH;

- HUCIIOJIb30BAaHUE  OCHOBHBIX  MHTEIUICKTYyaJIbHBIX  OMEpalluid:
MOCTAaHOBKU 3a/ayd, (OpMyIMpOBaHUS TUIIOTE3, aHalM3a U CHHTE3a,
CpaBHEHHUs, OOOOIICHMs, CHCTEMATH3allid, BBIABICHUS  MPUIHMHHO-
CIIEICTBEHHBIX CBS3€H, TMOUCKA aHAJIOroB, (HOPMYITHPOBAHUS BBIBOJOB IS
M3YYCHUS PA3NUYHBIX CTOPOH (PU3MUECKHX OOBEKTOB, SIBJICHHUI U MPOIIECCOB,
C KOTOPBIMH BO3HUKAET HEOOXOJAMMOCTh CTATKUBATHCS B MPO(ecCHnOHATBHOM
coepe;

- YMEHHE Te€HEpUPOBATh UJIEU U OIPEACNATh CPE/ICTBA, HEOOXOIUMBIE
JUTSL X pealin3alluy;

- YMEHHE WCMOJb30BaTh pPAa3UYHbIE HUCTOYHUKH [UJISI TIOJyYCHUS
dusnueckoit uHGopMaIy, OIICHUBATh €€ JOCTOBEPHOCTD;

- YMCHHUE aHAIM3UPOBATh M MPEACTABIATh HH(OOPMAITUIO B PA3THIHBIX
BUJIAX;

- yMEHHE MyOJMYHO TPEACTaBIATh PEe3yNbTaThl  COOCTBEHHOTO
WCCIICIOBaHMs, BECTH JAWCKYCCHUH, JOCTYIHO W TapMOHUYHO CoOYeTas
coziepkanue u Gopmbl IpeaCcTaBIsIeMOl HH(POPMAIINH;
npeomemHulx:

- c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O POJIM M MecTe (PU3MKH B
COBPEMEHHOW HAy4YHOW KapTHHE MHPA; MOHMMaHHE (PU3UYECKON CYIIHOCTHU
HaOmomaemMpix BO BceeneHHol sBiieHuid, ponau ¢Gu3nkd B (GHOPMHUPOBAHUU
Kpyrozopa " (GyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa [JIsl pelIeHUs
PAKTUICCKUX 3a]1aY;

- BIQJCHUE  OCHOBOIIOJATAIOIIMMH  (DU3UYCCKUMU  TOHSTHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMHU; YBEPEHHOE HCIOIh30BaHUE
(U3HUECKONM TEPMUHOJIOTHH U CUMBOJIUKH;

- BJaJiGHWE  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWI,
UCTIONIB3yeMbIMH B (pU3MKe: HAOMIOACHUEM, OMHCAHUEM, HW3MEPECHUEM,
AKCIIEPUMEHTOM;

- ymeHusi o0pabaThiBaTh pe3yJabTaThl HM3MEPEHUH, OOHAPYKUBATH
3aBUCUMOCTh MEXIY (PU3MUYECKHUMHU BEIUYMHAMHU, OOBSICHATH MOJYYCHHBIC
pe3yNbTaThl U JENIaTh BHIBOJIHI,

- c(hopMUPOBAHHOCTb YMEHUS PEIIATh PUINYECKUE 3a/1aUH;

- c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHSTH IMOJTYYEHHBbIE 3HAHUS MJIA
OOBACHEHMSI YCIOBUM TMpOTEeKaHUsi (U3MYECKUX SBIEHUUW B MPUPOJE,



npodeccuoHanbHOM cdepe W AN MPUHATUS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM >KH3HHU;

- c(OPMUPOBAHHOCTh COOCTBEHHOW TMO3UIMU TIO OTHOILICHHUIO K
dusnueckoil uHPOpMaIIKMHU, TTOJTY4aeMON U3 Pa3HBIX UICTOYHUKOB;

- oBiaaeHue (HOpPCUPOBAHHOCTH MPEACTABICHHI) MpPaBUIAMHU 3aMKUCH
buzudyeckux ¢Gopmyn perabedHO — TOUEUHOM cucTemoi oOpaszoBanuii JL

Bpaiiins (st ciensix U crnaboBumamux oOygaromuxcs). (B pen. Ilpukasa
Muno6puayku P® ot 31.12.2015 N1578).



TEMATHUYECKHWH IIJIAH U COAEP)KAHUE YYEBHON
JANCHUIIJIMHBI OY . 11 ®U3UKA

Ne HanmenoBanue pas3nenoB u Tem Makcum.| KommuectBo | Camoc-
n/n yueOHasi | ayJUTOPHBIX TOSI-
Harpyska JacoB TeIbHas
Bcero |mabopat| paboTa
paboT
BBEJIEHUE
‘ BBenenue 2 2
Paznea 1. MEXAHUKA 39 28 2 11
1.1 | KuaemaTuka 11 8 3
1.2 | 3akonsl Mexanuku HproToHA 16 12 2 4
1.3 | 3aKOHBI COXpaHCHUS B MEXaHHUKE 12 8 4
Paznen 2. MOJIEKYJISAPHASA ®U3UKA. 21 16 4 5
TEPMOANHAMHUKA
2.1 | OCHOBBI  MOJIEKYJSIPHO-KUHETUYECKON  TEOpUH. 6 4 2
WUneanpHbIN Ta3.
2.2 | OCHOBBI TEPMOJTUHAMUKHI 6 4 2 2
2.3 | CBOHMCTBO mMapoB 5 4 1
2.4 | CBOMCTBO KUIKOCTEN 2 2 2
2.5 | CBoiicTBa TBEPJBIX TEI 2 2
Paznen 3. JIEKTPOANHAMMUKA 43 30 6 13
3.1 | DnekTpuueckoe mose 9 6 3
3.2 | 3aKOHBI TOCTOSIHHOTO TOKA 12 10 4 2
3.3 | DnexTpuyecKuii TOK B MOJTYIPOBOJTHUKAX 4 2 2
3.4 | MarauTHoe€ 10J1¢e 14 8 2 6
3.5| DnexTpomarHuTHas UHAYKIUS 4 4
Pa3znen 4. KOJIEBAHUSA U BOJIHBI 26 18 2 8
4.1 | Mexanndeckue KojaeOaHus 12 6 2 6
4.2 | Yupyrue BOJHBI 4 4
4.3 | DneKTpoMarHuTHbIe KoJieOaHus 6 4 2
4.4 | D1eKTpOMarHuTHbIE BOJHBI 4 4
Pa3nen S. OIITUKA 15 10 2 5
5.1 [lpupona cBeta 9 6 2 3
5.2 BotHOBBIE CBOMCTBA CBETA 6 4 2
Pa3zgea 6. OCHOBBI CIIEIIMAJIBHOM TEOPUU 9 6 0 3
OTHOCHUTEJBHOCTH
6.1 ‘ OCHOBBI CIIeIMAIBHON T€OPHUU OTHOCUTEIBLHOCTH 9 6 3
Pa3zaen 7. JJEMEHTHI KBATHOBOM ®M3UKHN 18 12 6
7.1|KpauToBas ontuka 6 4 2




7.2 ®du3zuka aTroma 4 2 2
7.3 | ®u3uKa aTOMHOTO siipa 8 6 2

WNHuBuyanbHBIN POEKT 10 10
Bcero 183 122 16 61




COJIEP)KAHUE YYEBHOM JUCIUILINHBI

Bsenenmue.

duznka — (QyHIaMeHTaIbHAs Hayka o mpupozae. Memoowst Hayunozo
nosHanua u Qusuueckaa Kapmuna mupa. EcCTECTBEHHO-HAy4YHBIH METOJ
MO3HAHUA, €r0 BO3MOXXHOCTH W TPAHMIIBI MPUMEHHUMOCTU. DKCHEPUMEHT H
Teopusi B TIpoliecce TMO3HaHUs MpupoAbl. MopenupoBaHue (QU3NYECKUX
SABJICHUM U TmpolieccoB. Poib 3KcepuMeHTa U TEOpUH B Mpollecce MO3HAHUS
npupoabl. Pusnueckas BenuuuHa. [lorpemHocTd u3MepeHU (U3MYECKUX
BenuuuH. @Du3nyeckue 3aKoHbl. ['paHUIbl TPUMEHUMOCTH (U3MUYECKUX
3akoHOB. [loHsiTEe O (u3MUeckoil KapThHEe Mupa. 3HaueHUE (PUHKU MpU
ocBoeHunu crienuanbHocten CII0.

Pasnea 1: MexaHuka.

1.1. Kunematuka. Mexanuueckoe aBuwxeHue. llepememienue. IlyTs.
Ckopocts.  PaBHOMEpPHOE  NPSAMOJIMHEWHOE  JBWKEHHE. Y CKOpEHUE.
PaBHOmepeMeHHOe mnpsMoiuHEHHOe JBWKeHHe. (CBOOOAHOE TaJCHHUE.
JIBu>keHue Tena, OpOILIEHHOro IOJ YIJIOM K TOpU30HTY. PaBHOMepHOe
JBHYKEHUE IO OKPY>KHOCTH.

Jemoncmpayuu

3aBUCHUMOCTh TPAaeKTOPUM OT BBIOOpa cHUCTEMBl oOTcyeTa. Buabl
MEXaHUYECKOTO JABHKECHUS.

Camocmoamenvnaa pabomNel. Pemienue KOJIMYECTBEHHBIX 3ajlad IO
WHIUBUTyaJIbHBIM 33JIaHUSM.

1.2. 3akonnl mexanuku Hsbrorona. Ilepsrrii 3akon Heiorona. Cuna.
Macca. Umnynsc. Bropoi 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCHYECKOU
nuHaMuKkd. Tpernii 3akoH HproToHa. 3akOH BCEMHPHOTO TATOTEHUS.
I'paButanimonnoe mnone. Cuna TsokecTd. Bec.  BpiOOp BecoB uisi pa3HbIX
mupoT B Toprosiie. CriocoObl u3MepeHust Macchbl Tesl. Cuiibl B MEXaHUKE.

Hemoncmpayuu

PaBeHCTBO W NIPOTHMBOIIOJIOXKHOCTh HAINpABIEHUS CWJI JEHCTBHUA U
MPOTHUBOJAECHUCTBUS.

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT AeopMaluu.

Cuiibl TpeHUsI.

HesecomocTs.

Jlabopamopnaa paodooma. N3menenne koadduimenta TpeHUs
CKOJIbKEHUSI.

Camocmoamenvnasa pabomakNe2. PenieHre SJKCIEPUMEHTAIIBHBIX 3a7a4.
Camocmoamenvnaa paooma Ne3CoctaBieHUe KpOCCBOPAOB MO MPONAECHHOM
TEME.

1.3. 3akoHbI cOXpaHeHUs] B MeXaHUKe. 3aKOH COXPaHEHHUS UMITYJIbCA.
PeaktuBnoe pgBwkenue. Pabora cunbl. PaboTra mNOTEHIUANbHBIX —CHIL.



MomnocTte. OHeprusi. Kunetnueckass sHeprus. lloTeHuumanbHas >SHEprus.
3aKOH COXpaHEHHMs MEXaHW4YeCKOM »HHepruu. llprumMeHeHue 3aKOHOB
COXpPaHEHHUS.

Hemoncmpayuu

PeaxkTnBHOEC IBHIKEHHE.

[Tepexoa MOTEHIMATBHON YHEPTUU B KHHETHYECKYIO U 00OpaTHO.

Camocmoamenvnaa padomahNed. PellieHMEe KayeCTBEHHBIX 3a7ay I10
teme. Camocmoamenvhaa paooma Ne 5 CocTaBiieHUE OIOPHOTO KOHCIIEKTA.

Paznes 2: OcCHOBBI MOJICKYJISPHOU (PM3MKHU U TEPMOAMHAMHUKH.

2.1. OcHOBBI MOJIEKYJISIPHO-KUHeTHYeCKOl Teopuu. UpeaabHbIN
ra3. OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Pasmepsl u
Macca MOJIEKYJ U aToMmoB. bpoyHoBckoe asmxenue. Juddysus. Cunbl u
SHEPrUus MEXKMOJIEKYJIIPHOTO B3aumojehcTBus. CTpoeHue ra3zo00pa3HbIX,
KUJIKUX U TBepAbIX Teld. CKOpPOCTH NBUKEHUS MOJIEKYJ U HX H3MEpPEHHUE.
Nneanvubiii ra3. J[laBneHue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-
KMHETUYECKOW TeoprH ra3oB. TemmepaTypa u ee u3MepeHHe. 1 a30BbIe 3aKOHBI.
AOGCOIIIOTHBIN HYJIb TEMIEPATyphl. TepMoIuHAMUYECKAs IIKaJIa TEMIIEPATYPHI.
YpaBHEHUE COCTOSIHUSA UICAIBHOTO Ta3a. MosipHas ra30Basi HOCTOSIHHAS.

Jemoncmpayuu

JIBrkenne OpOYHOBCKMX dYacTuil. V3MeHeHue [aBlieHHs Ta3a C
U3MEHEHHEM TeMIIEpaTyphbl IPU MOCTOSTHHOM O0BhEME.

Camocmoamenvnaa  paoom  Ne6. Nsrorosnenue MoJieren
KPHUCTAJUINYECKOMN PEIIETKU.

2.2. OcHoBbI TepMOAMHAMMKH. OCHOBHBIC MOHSTHS U OINPEICICHUSA.
Buytpennsis sHeprusi cuctembl. BHYTpEHHsIsi SHEprus UCaIbHOTO Tasa.
PaboTa u Terora kak (Gopmbl nepegaun 3Hepruu. TemioeMKocTb. Y aenbHas
TEIJIOEMKOCTb.  YpaBHEHUE  TemjaoBoro  Oamanca. IlepBoe  Hauao
TEPMOJIMHAMHUKHU. AJnuabaTHeli mpouecc. I[lpuHumn pAeicTBUsS TEmIOBOMR
MamuHbl. KIIJ[ temmoBoro npsurarens. Bropoe Hawano TepMOAMHAMHUKH.
TepMoarnHaMHUUECKas MIKaja TEMIIEPATYP. XOJOAUIbHBIE MAIIUHBI. TEIUIOBBIE
neurareny. OxpaHa npupo/ibl.

Hemoncmpayuu

Hudbdysus. M3otepmudeckuii 1 n1300apHBIA MPOIIECCHI.

Jlabopamopnaa pavoma. OnbiTHAsA MpoBepka 3akoHa ['eii — JTroccaka.

Camocmoamenvnaa paoomalNe7. PellleHue 3ajlad C dJIEMEHTaMU
MOJICTUPOBAHUS CUTYaIIUH.

2.3. CeoiicTBa nmapoB. Vcnapenue u koHaeHcanys. HacbllieHHbIN map
U ero cBoiicTBa. AOCOJIIOTHAs U OTHOCHUTENbHAsA BIAXHOCTh BO3ayxa. Touka
pocel. Kunenue. 3aBUCUMOCTh TeMIEpaTypbl KUIIEHHS OT JaBJICHHUS.
[IeperpeTslii map U €ro UCNOJIb30BAHUE B TEXHUKE.

Jemoncmpayuu

W3meHeHne BHYTPEHHEH SHEPTUN TEJ TP COBEPIICHUH PAOOTHI.



Mopenn TEeIIOBBIX ABUTATEIICH.

Camocmoamenvuan paoomaNe8. CocraBnenue pedycos.

2.4. CpoiicTBa :KUAKOCTel. XapaKTepUCTUKA KUIKOTO COCTOSIHHS
BellecTBa. [I0BepXHOCTHBIN CIION KUAKOCTU. DHEPrUs MOBEPXHOCTHOTO CJOSL.
SIBNEeHUs HA TPAHHULIE JKUIKOCTHU C TBEPABIM TesoM. KanuisipHble sIBICHUS.

Jemoncmpayuu

Kunenuve BoJibl IpY NOHWKEHHOM JABJICHUH.

[IcuxpomeTp ¥ TUTPOMETP.

SIBNIeHHsT TIOBEPXHOCTHOTO HATSDKEHUS M cMauduBaHusA. Kpucramisl,
aMmop(QHbI€ BEIIECTBA, KUIKOKPUCTAIINYECKHUE TENa.

Jlabopamopnaa padoma. VI3mepenre BIaXXHOCTH BO31yXa.

2.5. CeoiicTBa TBepAbIX TeJl. XapaKTEPUCTUKA TBEPIOIO COCTOSHUSA
BEIIECTBA. YIPYIUE CBOWMCTBA TBEPAbIX Tea. 3akoH ['yka. Mexanunudeckue
CBOWCTBA TBEPABIX Tei. TEmIoBOE pacIMpEHUE TBEPABIX TEN U KUIKOCTEM.
[maBneHne U KpUCTATIN3AIMA.

Paznen 3: DieKTpoAMHAMHUKA.

3.1. DuekTpUYeckoe noJie. DIEKTPUIECKHUE 3apsiabl. 3aKOH COXpaHEHUSs
3apsipa. 3akoH Kynona. Pacxon DneKTposHEpruu M pacyeT €€ CTOMMOCTH.
DnekTpuueckoe mnoJie. HamnpsskeHHOCTh 3ieKTpuueckoro moiig. [IpuHumn
cyneprio3uninu mojei. Pabora cun anexrpocratuyeckoro mnoss. [lorenmmar.
Pa3zHocTh moTeHUHMAIOB. DKBUIOTCHUUAIBHBIE MOBEPXHOCTU. CBSI3b MEXKITY
HANPSOKEHHOCTBIO W PA3HOCTBIO MOTEHIMAIOB  AJIEKTPUUYECKOTO  MOJIS.
JIvanekTpukn B dnekTpuueckoM mnofe.  [lomdpuzanus  IUSJIEKTPUKOB.
[IpoBognuku B snekTpudyeckoMm mnone. Konaencaropsl. CoeIWHEHHE KOH-
JIEHCATOPOB B Oarapero. DHEprusi 3apssKEHHOTO KOHJIEHcaTopa. DHEprus
3JIEKTPUYECKOTO MOJIS.

Hemoncmpayuu

B3aumopernictBue 3apsbk€HHbIX Ten. [IpOBOAHUMKM B AIEKTPUUYECKOM
nojie. JIu3neKTpuKy B 3JIEKTPUYECKOM ToJie. KonaeHcaTopsl.

Jlabopamopuasn paooma. Onpenenenue ANEKTPUYECKOTO
CONPOTHBJIEHUS MPOBOAHUKA 10 3akoHY Oma. Onpenenenue IJC ncrounuka
TOKa.

Camocmoamenvnaa  paoomahNe9. PenieHue  KOMIETEHTHOCTHO-
OPUEHTUPOBAHHBIX 3a7a4.

3.2. 3aKoHBI TOCTOSIHHOIO TOKA. YCIOBHUS, HCOOXOIMMBIC I
BO3HUKHOBEHHUSI W TOJJIEP)KAHHUS DJIEKTpU4eckoro Toka. Cuia Toka H
IJIOTHOCTh TOKa. 3akoH Oma mis ywyactka nenu 6e3 DJIC. 3aBUCHMOCTH
AJIEKTPUYECKOTO COMPOTUBJICHUS OT MaTepuana, JJIUHbI H  IUIOMIATU
MONEPEYHOTr0  CEYEHUsI  NPOBOJHHMKA.  3aBUCUMOCTb  3JIEKTPUUYECKOTO



CONPOTHUBJICHUSI MPOBOJHUKOB OT TeMIEpaTypbl. DJIEKTPOABMXKYIIAs Ccuila
HUCTOYHUKA TOKa. 3akoH Oma st mosiHod 1enu. CoelMHEeHNe MPOBOHUKOB.
CoenMHeHUE HWCTOYHUKOB JJIEKTPUUYECKON »HHepruu B Oarapero. 3akoH
Jxoyns—Jlenma. PaGota M MOIIHOCTH S3JEKTPUUECKOTO TOKa. TermoBoe
JICICTBUE TOKA.

Jemoncmpayuu

TernnoBoe AENCTBHUE SIEKTPUUECKOTO TOKA.

CoOcTBeHHas U IpUMeECHasi IPOBOJUMOCTH MOJTYTPOBOHUKOB.

[TosynmpOBOHUKOBBIN THOI.

Tpanzucrop.

OmnsIT Dpcrena.

Jlabopamopnasa padoma.

OrnpeneneHue 3IEKTPUUECKOTO COMPOTUBIICHUSI MMPOBOJHUKA IO 3aKOHY
Owma.

Omnpenenenne 3/[C ncrouyHmka Toka.

Camocmoamenvnaa padomahNel(. 1lonroroBka npe3eHTAMM 1O TEME:
«IIpumeHeHue MoaynpoBOTHUKOBBIX TPUOOPOBY.

3.3. DuekTpuyeckuii TOK B moJynpoBognukax. CoOcTBeHHas
IPOBOJUMOCTH TOTYIPOBOAHUKOB. [10TyITpOBOTHUKOBBIE TTPHOOPHI.

Jemoncmpayuu

B3anmoseiicTBue MPOBOAHUKOB € TOKaMU. OTKIIOHEHHE 3JIEKTPOHHOTO
My4Ka MAarHUTHBIM TMOJIeM. OJEKTPOJBUraTelib. IJIEKTPOU3IMEPUTEIbHbIC
MPUOOPHI.

Camocmoamenvnaa paoomahNell. PemeHne KOJIMYECTBEHHBIX U
KaueCTBEHHBIX PA3HOYPOBHEBBIX 3aJ1ay.

3.4. MarnuTHoe noJjie. BekTop MHAYKIMM MarHuTHOTO moJs. JlelicTBre
MAarHATHOTO TOJIS Ha NMPAMOJIMHEMHBIN MPOBOAHUK C TOKOM. 3aKOH Ammepa.
B3anmoneiictBue TOKOB. MarHuTHpIE TOTOK. PaboTa Mo mepeMemeHHUro
MIPOBOAHUKA C TOKOM B MarHUTHOM moJie. JlelicTBME MarHMTHOTO TOJISI Ha
newxkymuics 3apan. Cuna Jlopenma. OnpeneneHue yIeabHOTO 3apsja.
VY ckopurenu 3apsiKEHHbBIX YaCTHII.

Hemoncmpayuu

OnekTpoMarauTHas UHAyKIus. OnbiTel @apanest.

3aBucumocth DJIC cCaMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS CUJIbI TOKa
Y UHJIYKTUBHOCTH TIPOBOIHHKA.

Pabota snexkrporeneparopa. Tpanchopmarop.

Jlabopamopnaa padoma. VI3ydyeHue SBIEHUS DIIEKTPOMArHUTHOU
UHIYKLIHH.

Camocmoamenvnasn pabomNel2. VI3006peTeHune coqHeuyHon O0arapeu u3
NOAPYYHBIX CPEJCTB.



Camocmoamenvuan pabomNel3. CocrapiieHre dJIEKTPUUECKUX LENEH ¢
MOCIIE0BATEIBHBIM U MapajllIeIbHBIM COSTUHEHHEM.

Camocmosmenvuaa pabomNel4. TloaroroBka cOOOIIEHUN MO TeMe:
«IIpumenenne konedaTeIbHBIX KOHTYPOB B PATUOTEXHUKE.

3.5. DyleKTpOMarHUTHAs MHAYKOMA. DJIEKTPOMATHUTHAST WHIYKIIMSL.
Buxpeoe anekrpuueckoe nosie. CaMOMHIYKIUS. DHEPrUsi MATHUTHOTO TOJIS.

Paznen 4: KoJsieOanusi M BOJIHBI

4.1. MexaHuuyeckue KoJieOaHusl.

KonebarensHoe nBwkeHue. ['apmoHuueckue kosieOanus. CeobooHble
MexaHuueckue Konebanus. JIMHEHHBIE MEXaHHMYECKHE KojeOaTelbHbIC CH-
cteMbl. [IpeBpalienue sHepruu npu KoJsiebateabHOM JBHKEHUU. CBOOOIHBIC
3aTyXalwlue MeXaHWu4eckue KoJjieOaHus. BoiHysycoennvle mexanuueckue
KoJledanus.

Hemoncmpayuu

CB0OOIHBIE U BBIHYX/ICHHBIE MEXaHUYECKHE KoleOaHus. Pe3oHaHc.

OO6pazoBaHue U pacrpocTpaHeHUEe yIpyrux BojH. Yactora konebaHuit u
BBICOTA TOHA 3BYKA.

Jlabopamopnaa paboma. V3ydeHne 3aBUCUMOCTH TepUoja KoJIeOaHHS
MasITHUKA OT JJIMHBI HUTH.

Camocmoamenvnaa padomahel5. PemeHve MeTtanpeIMETHBIX 3adad.
Camocmoamenvnaa paoomahNel6. IloaroroBka mnpe3eHTAUUl MO TeEME:
«IIpumeHeHne yapTpa3ByKa U HHPpPa3ByKay.

4.2. Yupyrue BoJHBI. llomepeuynbie W TIPOJOJIBHBIC BOJIHEI.
XapakTepUCTUKU  BOJIHBI.  YpaBHEHHME  IUJIOCKOW  Oeryiei  BOJIHBI.
WNurepdepenuuss BonH. Ilonstne o audpakuuu BOJH. 3BYKOBBIE BOJHBI.
VYapTpa3ByK U €ro NpuMeHEHHUE.

4.3. DiIeKTpOMarHuTHbie Kosie0aHusi. CBOOOIHBIE IIEKTPOMAarHUTHBIE
koJsiebanus. [IpeBparenre sHepruu B K0JIeOATEIHLHOM KOHTYpPE. 3aTyXaroliue
3JIEKTPOMArHUTHBIC KOJIeOaHus. I'eneparop HE3aTyXaronX
AIIEKTPOMATHUTHBIX KoJeOaHuii. BhIHYXIEHHBIE 2JIEKTpUUYECKHE KOJeOaHUS.
ITepemennsiit TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE
CONPOTHUBJIECHUSI MEPEMEHHOro TOKa. 3akoH Oma JJsi 3JIEKTPUYECKON Uenu
nepeMeHHoro Toka. PaboTa W MOIIHOCTh TMEPEMEHHOro ToKa. | eHepaTopbl
Ttoka. Tpanchopmatopel. Toku Bbicokoil yacToThl. [lomydenue, mepemaua u
pacrpeeneHue dJIeKTPOIHEPTUH.

Hemoncmpauuu

CBoOOJHBIE  DJEKTPOMArHUTHBIC  KOJICOaHUS. OcuumorpamMma
nepeMeHHoro Toka. KoHJeHcaTop B Ienu TiepeMeHHOro Ttoka. Karymika
WHJIYKTUBHOCTH B LIENHU MEPEMEHHOr0 TOKa. Pe3oHaHC B MoOcCienoBaTeIbHOU
ey TEePEMEHHOro Toka. M3mydeHue W mpueM d3JIEKTPOMArHUTHBIX BOJIH.
Pannocss3s.



Camocmoamenvnasa padomahNel7. PemieHue 3anad co CHEHUATBHBIM
YKIJIOHOM.

4.4. DJeKTPOMArHMTHbIEe BOJIHbI. ODJIEKTPOMarHUTHOE IIOJIE Kak
0COOBI BHUJ MaTepuH. OJIEKTPOMAarHuTHbIE BOJHBL. Bubpatop ['eprua.
OTkpeIThI KONEOaTenbHbI KOHTYp. M300perenue pamuo A. C. [lonmoBbiM.
[Tonsarue o paguocssa3u. [I[puMeHeHUE ANEKTPOMArHUTHBIX BOJIH.

Pazgea 5: OnrTuka.

5.1. Ilpupoaa cBera. CKOpPOCTb pacCIpOCTPAHEHHUS CBETA. 3aKOHBI
OoTpaxkeHUs W mnpenomieHus csera. [lomHoe ortpaxkenuwe. JIunsbl. ['nma3 kak
ontuueckas cucrtema. OnTudeckue npudopsl.

Camocmoamenvnaa pavbomalNel8. CoobOuenue no teme: «lIpupona
CBETa»

5.2. BoanoBble cBoiicTBa cBera. VHTepdepeHuus  cBeTa.
KorepentHocTh cBeTOBBIX Jyueld. HMHTepdepeHUMs B TOHKHUX IJICHKAX.
[Tonocet  paBHoit  tonumHbl. Kombma ~ Hetorona.  Mcnonbs3oBaHue
uHTeppEepeHIN B Hayke U TexHuke. Judpakuus ceera. udpakuusa Ha menu
B MapajuieNbHbIX Jiydax. [udpakumronnas pemerka. [lonstue o rojorpadumn.
[Tomapuzanus  nonepeunblx  BosH. [lomapu3amus  ceera.  [[BoiiHOE
nyuenpenomienue. [lomsapounsl. ucnepcust ceeta. Buabl ciekTpoB. CieKTphl
ucnyckanusa. CrekTpbl MOMIONIeHUs. YIbTpaduosieToBoe U WHEGpaKpacHoe
n3ny4yeHus. PentrenoBckue nyuyu. Mx npupoa u CBOKCTBA.

Hemoncmpayuu

3aKOHBl OTpaX€HWs U MperomieHus cBera. llomHoe BHyTpeHHee
otpaxenue. Ontuueckue npudopsl. UuTeppepenuus ceera. Judpakmus ceera

[Tongapu3zanus ceera.

[lony4yeHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tomydyenue cexkTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKH.

CnexTpockKor.

Jlabopamopnasa paooma.

OmnpeneneHue noka3aress NPeJIoOMICHUS CTEKIIA.

Hab6mronenue natepdepenninu u audpakiiny cBeTa.

Camocmosamenvnaa  paoomaiel9.  Iloctpoenue  n300pakeHUS
napaeMoe JuH30M. Camocmoamenvuaa pavoomalNe20. IToarotoBka aokianga ¢
npe3eHTalMed 1o  oaHOM  BbIOpaHHOM  Teme:  MHdpakpacHoe U
yIbTpadUOIETOBOE U3ITyYeHHs. PEHTT€HOBCKOE U3ITyYEeHHE.

Pa3nes 6. OCHOBBI CIeNHAJIBHONH TEOPHUH OTHOCUTEIHLHOCTH.
6.1. OcHOBBI crenuaabHoi TEOPUH OTHOCUTEJBLHOCTH.
NHBapuaHTHOCT, MOAYJISL CKOPOCTM CBE€Ta B BaKyyMe. [TocTynaTsl



OiiHmrenHa. [IpocTpaHcTBO U BpeMs CHENUalbHOW TEOPUU OTHOCUTEIBHOCTH.
CBs13b MacCBhI M JHEPTUU CBOOOJHOM YaCTULbI. DHEPTUs ITOKOSI.
Camocmoamenvuasn paoomahNe2l. TlonrotoBka cooOIllEHUE MO TEME:
«IIpakTnueckoe IIPUMEHEHUE ITOJIOKEHU N CHELHUAIBHOW  TEOpHH
OTHOCHUTEJIBHOCTH (LIUKJIOTPOHBI- YCKOPUTENHN 3aPSKEHHBIX YACTHIL)»

Pa3znes 7. JjieMeHThI KBAHTOBOM (PU3MKH.

7.1. KBanToBas ontuka. KsanrtoBas rumote3a [lnmanka. ®OTOHBI.
Buemmnuii  porosnexkrpuueckuii ddpdexr. Buyrpennuit gorodrddexrt. Tums
(hOTORJIEMEHTOB.

Hemoncmpayuu

dotorPdekr.

Camocmoamenvnaa pabomahNe22. IloarotoBka 53cce MO TEME:
«IIpumenenue siBieHus GoTodrddexra B MOEH CeUaAIbHOCTI

7.2. ®dusuka aroma. Pa3BuTHe B3IUSIIOB Ha CTPOCHHE BEIIECTBA.
3aKOHOMEPHOCTA B ATOMHBIX CIIEKTpax BOJOpoAa. SnaepHas MOIENb aTroma.
Omneitel D. Pesepdopna. Moaens aroma Bogopona no H. bopy. KBantoBbie
TE€HEPaTOPBI.

Jemoncmpayuu

JluHenyaTple CHEKTpPHl pa3JIMYHBIX BeulecTB. M3nmydeHue asepa
(KBaHTOBOT'O I'€HEPATOPA).

Camocmoamenvnasa pavomaiNe23. 1lonroToBka npe3eHTaMi MO TEME:
«H. bop».

7.3. ®u3uka atoMHOro sigpa. EctecTBeHHas pagnoakTUBHOCTh. 3aKOH
paanoakTUBHOrO  pacnaaa. CnocoObl  HAOMIOAGHHS U PErucTpaluu
3apspkeHHbIX yactull. Dddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOTO
anpa. Jlepekr macchl, SHEpPrusi CBA3M U YCTOMYMBOCTH AaTOMHBIX SZEP.
SAnepuble peakuuu. VCKycCTBEHHas: paavOaKTUBHOCTH. JleneHHE TsKENbIX
anep. LlemHas saepHas peakuus. Ympasisiemas UeNHas peakuus. SnepHbin
peakTop. IlomyueHne pagMOaKTUBHBIX M30TONOB MW MX IIPUMEHEHUE.
buonoruueckoe AeicTBHE PaJUOAKTUBHBIX H3IYyYCHHU. JIEMEHTapHbIE
YaCTHUIIBI.

Hemoncmpayuu

CueTyrK MOHU3UPYIOIIMX U3ITyYECHHI.

Camocmosamenwvnuaa padvoma Ne24. OO030p nuTepaTypbl IO TEME:
«BnusHME SAEPHBIX PEAKIIUI HA KUBBIE OPTaHU3MBI»



XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Coneprxanue XapakTepucTUKa OCHOBHBIX BUJIOB JESATEIHHOCTU
oOy4eHus CTY/JICHTOB (Ha YpPOBHE YUEOHBIX JICUCTBUIA)
Beenenue YMeHusa NOCTAaHOBKH LIEJIEU NEATEIbHOCTH,

TUTAHUPOBAHUS COOCTBEHHOM JESTEIIBHOCTH IS
JNOCTHKEHUS ITOCTABJIEHHBIX LIEJIEH, TPEABUICHNS
BO3MOXHBIX PE3YJIbTATOB 3TUX JIEUCTBUM, OpraHn3a-
LIAA CAMOKOHTPOJIS ¥ OLIEHKH ITOJyYEHHBIX
pe3yibTaroB. Pa3BuTue cnocoOHOCTH SICHO U TOYHO
M3JIaraTh CBOM MBICIIU, JIOTUYECKH 00OCHOBBIBAThH
CBOIO TOUKY 3pEHUS, BOCIIPUHUMATh U aHAJIM3UPOBATH
MHEHHS COOECEeTHUKOB, IPU3HABAsI IPABO JIPYroro
YeJI0BEKa Ha UHOE MHEHUE.

[IpousBenenne nuamMepeHust PU3NUECKUX BEIUUNUH U
OILICHKA I'PaHULIbI ITIOIPEIIHOCTEN U3MEPEHUM.
IIpencrasiienne rpaHuIlbl OTPELIHOCTEN U3MEPEHUN
IpU MOCTPOECHUHU I'paUKOB.

YMeHue BbICKa3bIBaTh THUIOTE3bI ISl O0OBSICHEHUS
HaOJII01aEMBIX SIBJIEHUH.

YMeHue npeayiaratb MOJEIU SIBJICHUM.

VYkazaHue rpaHull IPUMEHUMOCTH (PU3HYECKUX
3aKOHOB.

N3noxenne OCHOBHBIX MOJI0KEHUN COBPEMEHHOU
HAay4YHOU KapTUHBI

MUpa.

[IpuBenenne mpuMepoB BIUSHUS OTKPHITHI B (hHU3HKE
Ha [IPOrpecc B TEXHUKE U TEXHOJIOTUU ITPOU3BOJICTBA.
Wcnonn3zoBanne MnTepHeTa miis norcka nHdopmamm

1. MEXAHUKA

Kunemamuxa

[IpeacraBieHre MEXaHUUECKOTO IBUKEHUS Tela
ypaBHEHUSIMU 3aBUCUMOCTH KOOPAUHAT U MPOEKLIUEN
ckopoctu oT BpemeHH. [IpencraBinenue
MEXaHUYECKOTO JABM)KEHUS Tesla rpa@uKaMu 3aBHU-
CUMOCTH KOOPAMHAT U MPOEKIIUEH CKOPOCTH OT
BpeMeHu. OnpeneneHue KOOpAUHAT NPOHJEHHOTO
MyTH, CKOPOCTH U YCKOPEHUS TeJla Mo rpadukam
3aBUCUMOCTH KOOPAUHAT U MPOEKUUNA CKOPOCTH OT
BpeMeHu. OnpeneneHue KOOpaAUHAT IPOHJEHHOrO
IIyTH, CKOPOCTH M YCKOPEHUS TeNa 10 YPaBHEHUSIM
3aBUCUMOCTH KOOPAUHAT U MPOEKLHUA CKOPOCTH OT
BPEMEHH.




[IpoBeneHne CpaBHUTENBHOTO aHAIIA3a PABHOMEPHOIO
Y PaBHOIIEPEMEHHOIO JIBUKCHUU.

YKazaHue UCIOJIb30BaHUS IOCTYIIATEIBHOTO U
BpAIIATEILHOTO ABUKCHUN B TEXHUKE.
[IproOpeTeHue onbiTa pabOTHI B TPYIITIE C
BBITIOJIHCHUEM PA3JIMYHBIX COIUAIBHBIX POJICH.
PazpaboTka BO3MOKHOM CUCTEMBI ACHCTBHM U
KOHCTPYKILMH JJIs1 SKCIEPUMEHTAIBHOTO ONPECTICHUS
KHHEMAaTHYSCKUX BEJIUYHH.

[Ipencrasnenne nHGOPMAIMK O BUIAX IBIKCHUS B
BUJI€ TaOIUIIBI

3axonvl mexaHuxu
Hvromona

OObsicHEHUE JEMOHCTPAMOHHBIX
3KCIIEPUMEHTOB, OATBEPKIAIOIINX 3aKOH
1503 (570)00707

N3mepenue macchol Tena.

W3mepenue cuiibl B3aMMOJAEHUCTBUSL TEN.
Brruncnenue 3HaueHuss CUII O U3BECTHBIM
3HAYCHUSIM MAaCC B3AaUMOJCHUCTBYIOIIUX TEI U UX
YCKOPEHUH.

Brruncnenue 3HaueHUs1 YCKOPEHUN TEN 10
V3BECTHBIM 3HAYEHUAM JICUCTBYIOIIUX CUJI U
Macc Tedl.

CpaBHeHUE CHIIBI ICUCTBUS U TIPOTUBOICHUCTBUS
[IprmeHeHue 3aKk0Ha BCEMUPHOTO TATOTEHUS TPU
pacueTax CuJI M YCKOPEHUH B3aUMOACHCTBYIOIINX
TeJL.

CpaBHeHHE YCKOPEHHUsI CBOOOIHOTO MMaJICHHS Ha
nmiaHerax CoTHEYHON CUCTEMBbI

Brinenenne B TekcTe yueOHUKA OCHOBHBIX
KaTeropuii HAay9HOU WHMOpMAIUH.

3axonul COXpAaHEeHUA
6 MexXarHuke

IIprMmenenne 3aKk0Ha COXpPAHEHUS UMITYJIbCA JIs
BBIUHCIICHUS U3MEHEHUN CKOPOCTEM TEJ IIPU UX
B3auMoiecTBUAX. 3Mepenue paboThl CUIl U
VU3MEHEHUE KUHETUYECKON DHEPIUuH Tella.
Boluucnenue paboThl CHII U U3MEHEHUS! KHHETUYECKOM
JHEPIUH Telna.

Brruucnenne noTeHuManbHOM SJHEPTUU TEN B
rpaBUTALIMOHHOM noJie. OnpenenexHue
NOTEHIMATBHON SHEPTUU YIIPYTO 1e(HOPMUPOBAHHOTO
TeJa Mo U3BECTHOU AePOpMaIK U KECTKOCTHU Tea.
[Iprmenenue 3aKkoHa COXpAHEHUSI MEXaHUYECKON
SHEPIuM IIPHU pacyeTax pe3yJbTaTOB B3aUMOAECUCTBAN
T€JI TPAaBUTALlMOHHBIMUA CHJIAMM M CUJIAMU YIIPYTOCTH.




Yka3zaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHHKH.
VYka3zanue yueOHbIX IUCUUIUINH, IPU U3YUCHUH
KOTOPBIX UCIOJIB3YIOTCS 3aKOHBI COXPaHEHU

2. OCHOBBI MOJIEKYJIIPHOM ®U3UKW U TEPMOJIUHAMUKH

OcHosbl
MONEKYAAPHOU
Kunemuyeckou
meopuu. Hoeanvhoiii
eas

BrlnonHeHne 3KCepuMeHTOB, CIY>KalluX JJIs
000CHOBaHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
(MKT). Pemienue 3a1a4 ¢ TpUMEHEHHEM OCHOBHOTO
YPaBHEHHUS MOJICKYJISIPHO-KUHETUYECKON TeopUun
ra3os.

Ornpenenenue napaMeTpoB BEMIECTBA B Ta3000pa3HOM
COCTOSTHUM Ha OCHOBAHWM YPAaBHEHUS COCTOSIHUS
uaeanbHoro rasza. OnpeaeneHye napaMmeTpoB
BEIIECTBA B ra3000pa3HOM COCTOSIHUM U
IPOUCXOIAIIUX MPOIECCOB O rpadukam
3aBucumoctu p (T), V (T), p (V).
DKCIEPUMEHTAIBHOE UCCIEA0BAHNE 3aBUCUMOCTH P
(T), V (T), p (V). IlpencraBnenue B Buje rpaduxon
U30XOPHOT0, 1300apHOI0 U U30TEPMUYECKOTO
MPOLIECCOB.

Brrunciienne cpeiHe KNHETHYECKON YJHEPTUH
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI TIO U3BECTHOM
TeMIeparype BellecTBa. Bricka3blBaHUE TUIIOTE3 JIs
00BsICHEHHS HAOIIOIaeMBIX SIBJICHHUI. YKa3aHue
TpaHul] TPUMEHUMOCTH MOJICNIU «UJeaTbHBIN Ta3» U
3akoHOB MKT

OcHosbl
MepmMoOUHAMUKU

N3mepenune konmyecTBa TEIUIOThI B MPOLIECCax
Temionepeaayu. Pacuer KkoamuecTBa TEIUIOTHI,
HEO0OXOIUMOTO ISl OCYIIECTBICHHS 33JJaHHOTO
Ipolecca ¢ Terionepeaadyeii. Pacuer uaMeHeHus BHY-
TPEHHEU dHEPruu Tej, padoThl U MIEPETAHHOTO
KOJIMYECTBA TEIJIOTHI C UCIIOJIB30BAHUEM MIEPBOTO
3aKOHa TepMOJuHaMHKU. PacueT paboThl,
COBEPIIIEHHOM Ta30M, 0 TpauKy 3aBUCUMOCTH

p (V).

Boruucnenue paboTsl ra3a, COBEpILIECHHON Npu
U3MEHEHUHU COCTOSIHUS TI0 3aMKHYTOMY ITUKITY.
Boraucnenune KII/ nmpu coBepriiernu razom paboThl B
poueccax U3MEHEHUS COCTOSIHUSA 110 3aMKHYTOMY
ukiy. OOBSICHEHNE IPUHITUIIOB ACHCTBUS TETIOBBIX
MamuH. J[emMoHcTparus poiu GU3NKY B CO3JJaHUN U
COBEPIICHCTBOBAHUM TEIUIOBBIX JBUTATEIIEH.
N3noxenune CyTr SKOIOTHISCKUX TPOOIIeM,
00yCJIOBJIEHHBIX pa0OTOM TEIUIOBBIX JIBUTATENEH U




MPEUIOKEHUE MYTH UX PEUICHHUs. YKa3aHUE TPaHUI]
MIPUMEHUMOCTH 3aKOHOB TEPMOJANHAMUKHU. Y MEHHE
BECTH JIMAJIOT, BBICIYIIMBAaTh MHEHHE OIIOHEHTA,
Y4aCTBOBATh B AUCKYCCHH, OTKPBITO BBIpaXkaTh U
OTCTauBaTh CBOIO TOUYKY 3PEHHSI.

VYkazanue yueOHbIX JUCIUIUINH, IPU U3YYCHUH
KOTOPBIX UCTIONB3YIOT yueOHbIN MaTepuan « OCHOBBI
TEPMOJNHAMKI

Ceotlicmea napos,
arcuoxocmet,
meepobix mei

N3mepenne BIa)KHOCTH BO3yXa.

Pacuer xonudecTBa TEIIOTH, HEOOXOIUMOTO ISt
OCYILIECTBJIEHUS MTPOLECCA NTEPEX0IA BELIECTBA U3
OJHOTO arperaTHoro COCTOSIHUS B

IpYyTOoE.

DKCIEPUMEHTAIBHOE UCCIIEA0BAHUE TEIIIOBBIX
CBOWCTB BeulecTBa. [IpuBenenne npuMepoB
KamWUISIPHBIX SIBICHUH B OBITY, IPUPOJIE, TEXHUKE.
HccnenoBanne MEXaHUYECKUX CBOWCTB TBEPABIX TEL.
[Ipumenenue GpU3NIECKUX MOHITHIN U 3aKOHOB B
ydueOHOM MaTepHaiie MpoPeCcCHOHAIBHOIO XapaKTepa.
Ucnons3zoBanne NuTepHeTa niist morcka nHdopmauu
0 pa3paboTKax ¥ MPUMEHEHHUSIX COBPEMEHHBIX
TBEPJIbIX U aMOP(PHBIX MaTEpHAJIOB

3. BJIEKTPOJIMHAMHUKA

Anekmpocmamuka

Brruucnenue cui B3auMOJICHCTBUS TOUCYHBIX
BJICKTPUYECKHUX 3aPSI0B.

BrrunciieHre HanpsiKEHHOCTH 3JIEKTPUUECKOTO TOJISk
OJTHOT'O ¥ HECKOJIBKMX TOYCYHBIX JIEKTPUUECCKUX
3apsJI0B.

Brrunciienre noreHnyana 3JeKTpUIE€CKOro MmoJist
OJHOTO U HECKOJIbBKMX TOUCUHBIX 3JIEKTPUUECKUX
3apsaoB. MI3Mepenre pa3HoCTH NOTEHIIMAIOB.
N3mepenne sHeprum 3JIeKTPUIECKOTO OIS
3apsKEHHOTO KOHJEHCATOpa.

Brruncnenue 3Heprum 31€KTPUIECKOTO OIS
3apsKEHHOTO KOHJEHCAaTOopa.

Pa3paboTka miaHa U BO3MOKHOM CXEMbI IEUCTBUN
AKCIIEPUMEHTAILHOTO ONPEAECICHUS JICKTPOEMKOCTH
KOHJICHCATOPA U AUAJICKTPUYECKON MPOHUIIAEMOCTH
BCIIICCTBA.

[IpoBeneHne CpaBHUTENBLHOTO aHAIA3A
TPAaBUTAMOHHOTO U 3JIEKTPOCTATHYECKOTO MOJIEN

Tlocmosannuwviii moxk

OO0bsicHEeHUE TPUPOIBI AIEKTPUUECKOTO TOKA B
MeTajllax, JIEKTPOJIUTAX, ra3ax, BAKyyMe 1




MoynpoBoHUKaAX [IpuMeHeHue 35ekTposu3a B
TEXHUKE

[IpoBeneHne CpaBHUTEIHHOTO aHATN3a
HECaMOCTOSITEIIbHOTO U CAMOCTOATEILHOTO
ra3oBbIX pa3psI0B

N3mepenne MOIHOCTH 3JEKTPUIYECKOTO TOKA.
N3mepenne 3/1C 1 BHYTPEHHETO COMTPOTUBIICHUS
UCTOYHHUKA TOKa. BhIMoIHEHNE pacueToB CHIIbI TOKA U
HapPsHDKEHU Ha y4acTKax 3JIEKTPUUYECKUX IeneH.
OOBbscHEeHrEe Ha PUMEPE ITEKTPUUECKOM LIETH C
nByMs uctounrkamu Toka (3/1C), B kakom ciryyae
HMCTOYHUK DJICKTPUYECKON SHEPruu paboTaeT B
pEeXKrMe reHeparopa, a B KaKOM — B PEXKUME
oTpeOuTeNs.

Ornpenenenue TeMnepaTypbl HATH HaKaJIUBaHUS.
N3MepeHne 31eKTpUIeCcKOro 3apsiia 3JIEKTPOHA.
CHsiTHE BOJIBTAMIEPHONU XapaKTEPUCTUKU JTUOJA.
[IpoBeneHrE CPAaBHUTEIBHOIO AaHAIN3A
MOJYIIPOBOAHUKOBBIX JUOAOB U TPUOJIOB.
Ucnons3zoBanne MuTepHeTa aiist morcka nHdopmauu
0 MEPCHEKTUBAX PA3BUTHS MOIYIIPOBOJHUKOBOM
TEXHUKHU. Y CTaHOBKA MPUYMHHO-CJICACTBEHHBIX
CBsI3EH

Maenumnoie
A8/IeHUS

N3mepenre nHAYKIMU MAarHUTHOTO MOJIA.
Brruucnenue cun, AEMCTBYIOMINX HA TPOBOJHUK C
TOKOM B MarHuTHOM MoJie. Beruucnenue cuin,
JNEUCTBYIOIIUX HA AJICKTPUUYECKUUN 3apsil, IBUXKY-
LIMICSI B MATHUTHOM IIOJIE.

HccnenoBanue sABIEHUN 3JIEKTPOMArHUTHOM
VHYKIAH, CAMOUHIYKIIHUH.

Brruucnenue snepruu MarauTHoro mosist. OObsCHeHHe
MPUHITUIA TSUCTBUS dNIeKTpoaBuraTens. O0bsicHEeHne
IIPUHIIUIIA IEVCTBHS T€HEPATOPa AJIEKTPUUECKOTO
TOKA U JIEKTPOU3MEPUTEIbHBIX TPUOOPOB.
OOBsicHEHUE IPUHITUIIA ISWCTBUS Macc-
criekTporpada, yckopuTesnen 3apspKeHHBIX YaCTHII.
OOBsicCHEHUE POJIM MAarHUTHOTO MOJI 3€MJIU B )KU3HU
pacTEeHU, )KUBOTHBIX, YEJTOBEKA.

[IpuBenenune mpuMepPOB MPAKTUUECKOTO MPUMEHEHUS
M3YYEHHBIX SBJICHU, 3aKOHOB, MPUOOPOB, YCTPOMCTB.
IIpoBeneHne CpaBHUTEIBHOIO AHAIN3A CBOWCTB
3JIEKTPOCTATUYECKOr0, MATHUTHOTO U BUXPEBOIO
anekTpudeckux mojeil. OObICHEHHE Ha IPUMEpe




MarHUTHBIX SIBIICHUN, TOYeMy (HU3UKY MOKHO
paccMaTpuBaTh KaK METAAUCHUILUINHY

4. KOJIEBAHMS U BOJIHBI

Mexanuueckue
KoJlebanus

HccnenoBaHue 3aBUCUMOCTH Meproia KoneOaHui
MaTEMaTHYECKOr0 MasiTHUKA OT €r0 JJIMHBI, MacChl U
aMIUTUTYbl KosieOanuil. MccnenoBanue
3aBHCHMOCTH MEpHOJIa KoeOaHUi rpy3a Ha Py KUHE
OT €ro Macchl U KECTKOCTH MPY>KUHBL. Borancnenue
nepuoja KojaebaHuit MaTeMaTUYECKOTO MasiTHUKA 110
W3BECTHOMY 3HAUEHHUIO €r0 JIMHBIL. Brruncienue
nepuoJia KojaebaHuii rpy3a Ha Mpy>KUHE 110
M3BECTHBIM 3HAYCHUSAM €TI0 MACChI U )KECTKOCTHU
npyXUHbI. BeIpabOTKa HaBBIKOB BOCIIPUHUMATb,
aHaJIN3UPOBATh, IepepadaThIBaTh U NPEAbSBIATH
UH(GOPMALIMIO B COOTBETCTBUU C MIOCTaBICHHBIMU
3aJjlayaMH.

[TpuBeneHre NpuMepOB aBTOKOJI€0ATENbHbBIX
MexaHudeckux cuctem. [Iposenenue
KJ1accuuKanuu KojieOaHuit

Ynpyaue 6onnvl

N3mepenne qnuHbl 3ByKOBOM BOJIHBI 110 PE3YJIbTaTaM
HaOII0IeHUI HHTep(EepEHINN 3BYKOBBIX BOJIH.
HaOmronenne u o0ObsICHEHHE SIBICHUM
UHTEepPEPEHIINHN U TU(PPAKIIUU MEXAHUUYECKUX BOJIH.
[IpencraBnenne obnacTeil MPUMEHEHUS YIbTPa3ByKa
Y TIEPCIIEKTUBBI €r0 UCIIOJIB30BAHUS B Pa3IUYHBIX
o01acTax HayKH, TEXHUKH, B MEIULIMHE.

W3noxxeHue CyTu 3K0J0THYECKUX MPodIIieM,
CBSI3aHHBIX C BO3JECHCTBUEM 3BYKOBBIX BOJH Ha
OpraHu3M YeJIOBEKa

DnexmpomasHummuule
KoJlebanus

HaOmronenue ociyuiorpaMm rapMOHHYECKUX
KOJIeOaHUI CHJIIBI TOKA B IIEMH.

N3Mepenune 3eKTpOEMKOCTH KOHAEHCATOPA.
N3mepenne HHIYKTUBHOCTh KaTYIIIKHU.
HccnenoBanue sIBICHUA JICKTPUUECKOTO pe30HAHCA
B IOCJICIOBATCIILHOM 1ICTH.

[IpoBenenne aHAIOTHH MEXTY (PU3MUECKUMU
BEJIMYMHAMU, XaPAKTEPU3YIOINMHU MEXaHUUYECKYIO U
AIIEKTPOMATHUTHYIO KOJIeOaTeIbHBIE CUCTEMBI.
Pacuer 3HaueHMI CHIIBI TOKA M HATPSDKEHUS HA
AJIEMEHTAX LEMHU NEPEMEHHOTO TOKA.

HccnenoBanne npuHIMIA IEWCTBUS
Tpancopmaropa. ccnenoBanre npuHIUIIA
JICVCTBHS TEHEpPATOpa MEPEMEHHOT0 TOKA.




Hcnons3oBanue MHTEpHETA MUTA ITOKCKA
uH(GOpPMaIlMU O COBPEMEHHBIX CIocobax nepeaadn
JIEKTPOIHEPTUH

QJZGKI’I’ZPOMCZZHZ/H’I’ZHble
60JIHbl

OcymiecTBieHue paguonepeaay U paJuorpruemMa.
HccnenoBanre CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0O MOOUJIBHOTO TesiehoHa.

Pa3BuTHE IIEHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha
ypokax (pu3uku 0OHEKTaM U OCBAaMBAa€MbIM BHaM
nearesbHoCTH. OObSICHEHNE TPUHIUITUATBHOTO
pa3IUYMs TPUPOJIBI YIIPYTHUX U JIEKTPOMArHUTHBIX
BOJIH. MI3510K€HNE CYTH SKOJOTHUECKUX TTPOOIIeM,
CBSI3aHHBIX C DJICKTPOMArHUTHBIMH KOJICOAHUSMH 1
BotHaMHU. OOBSICHEHHE POJIH YJICKTPOMArHUTHBIX
BOJIH B COBPEMEHHBIX HCCIIeIOBaHUAX BeeneHHoM

5. OIITHKA

Ilpupooa ceema

[IprMeHeHne Ha MPAKTUKE 3aKOHOB OTPAXEHUS U
IIPEJIOMJICHHS CBETA IIPY PELLICHUU 3a/a4.
Ornpenenenue CreKTpanbHbIX TPAaHULL
YyBCTBUTEIIBHOCTH YEJIOBEUYECKOT0 IJ1a3a.

YMeHue CTpouTh U300pakeHus MPEIMETOB, JaBaCMbIC
JvH3aMU. PacdeT pacCTOSHUS OT JUH3BI 10
n3o0paxeHus npeaMera. PacyeT onTU4YECKON CUITBI
nuH3bl. 3MepeHnue PoKyCHOTO pacCTOSHUS JIMH3BI.
HcnpiTanne moaene MUKPOCKONA U TEJIECKOIA

Bonnosvie ceoticmea
ceema

HaGnronenue siBnenust uHTEpPEpEeHIINH
AJIEKTPOMArHUTHBIX BOJH. Habmtonenue saBieHus
nupakiuy dJIEKTPOMArHUTHBIX BoJH. Habmonenue
SIBJICHUS MOJISIPU3ALUYU JIIEKTPOMArHUTHBIX BOJIH.
N3Mepenne InvHbI CBETOBOW BOJIHBI IO PE3yJIbTATaM
HaOmoAeHus siBJeHus: uateppepenuu. Hadmonenue
sBieHus qudpaxiuu ceeta. HaGmtoneHue siBieHust
MOJIAPU3ALMAM U JUcTiepcuu cBeTa. [lonck pazmuuuit u
CXOJICTBA MEXIY TUPPAKIIMOHHBIM U TUCTIEPCUOHHBIM
CHEKTPaMHU.

[IpuBeneHue NpuMepOB MOSBICHUS B IPUPOJIE U
UCIIOJIb30BAHUS B TEXHUKE SIBIICHUN WHTEPEPESHITUH,
nudpakiuy, TOJISIPU3AINHN U TUCTIEPCUU CBETA.
IlepeunciieHne METOA0B MO3HAHUS, KOTOPBIE HC-
M0JIb30BaHbI NPY N3YUYECHUH YKA3aHHBIX SIBJICHUN

6.0cHOBB

I CIIeNHAJIbHOM TCOPUHN OTHOCUTECJILHOCTH

OcHoébl

CneyuaIbHou

OObsicHEeHUE 3HAYUMOCTH OIbITa MaiikeabcoHa-
Mopin




meopuu
OMHOCUMENbHOCU

DopMyIMPOBAHUE TTOCTYIATOB

OO0bscuenue ¢ dexTa 3aMeJICHUS BpEMEHU
Pacder sHEepruu mMokosi, UMITYJIbCca, YHEPTHH
CBOOOTHOM YaCTHUIIBI

BripaboTka HaBBIKOB BOCIIPUHHUMAT,
aHAJIM3UPOBATh, ITepepadaThIBaTh U MPEABIBIATH
MHPOPMAITUIO B COOTBETCTBUU C IMMOCTABICHHBIMU
3aJlaqamMu

7.

3JIEMEHTHI KBAHTOBOM ®U3UKH

Keanmosas onmuxa

Ha6mronate ¢poToanexkrpuueckuid 3¢ Pexr.

OO0BscHATH 3aKk0HBI CTOJIETOBA U TaBJICHHUE CBETA

Ha OCHOBE KBAHTOBBIX MPEACTABICHUN

Habmronenue dortoanekrpudeckoro 3ddekra.
O0mbsicuenue 3akoHOB CTOJIETOBAa HA OCHOBE
KBAHTOBBIX MPEACTABICHUN. PacueT MakCuMaIbHOMU
KMHETHUYECKOU YPHEPTUH AJIEKTPOHOB IIPHU
dboTorntekTpudeckoM dpdexTe.

Omnpenenenre padbOThI BBIX0/1A 3JEKTPOHA MO TpaduKy
3aBUCUMOCTH MAaKCUMaJIbHOW KHHETUYECKON SHEPIUU
(hOTO2JIEKTPOHOB OT YacCTOTHI cBeTa. 3mepenue
paboThI BeIXoAa 3nekTpoHa. [lepeuncnenue npubopos
YCTaHOBKH, B KOTOPBIX MPUMEHSIETCS 0€3-
WHEPIUOHHOCTH poTorPdekTa.

OO0BsicHEHUE KOPIYCKYJISIPHO-BOJIHOBOTO Ayaln3Ma
cBOMCTB (hoTOHOB. OOBSICHEHNE PO KBAHTOBOU
ONTHKH B PA3BUTHU COBPEMECHHOM (PU3UKH

Duzuka amoma

Brrunciienre aiuHbl BOJIHBI 1€ bpoiiist yacTuiibl

C M3BECTHBIM 3HAYCHUEM UMITYJIhCA

Habmronenue nuHeRyaThIX CIIEKTPOB.

PacdeTt 4acToThI ¥ JJIMHBI BOJHBI UCITYCKAEMOTO CBETA
IIpU MEPEXO0JI€ aTOMa BOJOPO/1a U3 OJTHOTO
CTallMOHAPHOTO COCTOSIHUS B ipyroe. OObICHEHNE
MPOUCXOXKICHUS IMHEHNYATOr0 CIIEKTpa aToMa
BOJIOPOJIa U Pa3inyusl JUHEUUATHIX CIIEKTPOB
pa3u4uHbIX Ta30B. MccinemoBanne TMHENYATOTO
CIIEKTpA.

Uccnenoanue npuHInma padoThl IIOMUHECIIEHTHOM
namiiel. HaGmroeHne u 00bsICHEHUE TIPUHITATIA
nencTsus nasepa. [Ipusenenue npumepon
WCTIOJIb30BaHUs Ja3epa B COBPEMEHHOU HAyKe U
TEXHHUKE.

Wcnonb3oBanue MHTEpHETA /U151 MOKMCKA MH(pOpMAIUU




O IICPCIICKTUBAX IMPUMCHCHUS JIa3Cpa

Duzura amomHozo
a0pa

[IpencraBienne o xapakTepe YEThIPEX TUIIOB
(byHIaMEeHTAIbHBIX B3aUMOACHCTBUMN
AJIEMEHTApHBIX YaCTHUIl B BUJIE TAOJIULIBI
HaGnronenue tpekoB anbda-yactuil B Kamepe
BuiibcoHna. PeructprupoBaHue 1€pHBIX U3ITYYEHUM C
IIOMOIIBIO cueTunka ['enrepa.

Pacuer sHeprum cBA3M aTOMHBIX SAEP.

Ornpenenenue 3apsiia ¥ MaCCOBOTO YUCIIa AaTOMHOTO
S1pa, BOSHUKAIOIIETO B PE3yJIbTAaTe PAJUOAKTUBHOTO
pacmnana. Beruucienue sHepruu, 0CBOOOXKAaroencs
MIPU PAIMOAKTUBHOM pPACTIaJIE.

Onpenenenre NpoayKTOB SJIEPHON pEaKIUU.
Brruucnenue sneprum, 0CBOOOKIat0IEH s TPU
SIIEPHBIX peakuusax. [loHnmanne npeuMyIecTs u
HEJIOCTATKOB UCITOJIB30BaHUSI aTOMHOU YHEPTUU U
VOHU3UPYIOIIUX U3JIYYEHUN B IPOMBILIJIEHHOCTH,
MEJIUIIMHE.

N3noxeHune cyTu S3KOJIOTUYECKUX TPOOIIeMm,
CBSI3aHHBIX C OMOJIOTUYECKUM JIEHCTBUEM
paauoaKTUBHBIX U3nydeHul. [IpoBenenue
KJ1IacCU(UKAIMU SJIEMEHTAPHBIX YaCTHIL IO X Pu3u-
YECKUM XapaKTepUCTUKaM (Macce, 3apsiay, BpeMeHU
KWU3HU, CIUHY U T.11.).

[TonnMaHue HEHHOCTEN HAYYHOTO TTIO3HAHUSI MUPA HE
BOOOIIIE JIJIs1 YEJIOBEYECTBA B 1IEJI0M, a JIJISi KaXKI0TO
00y4Jaromierocs JM4HO, IICHHOCTEH OBIAACHUS
METOJIOM HAy4YHOTO MO3HAHUS ISl JOCTHKECHUS
ycrexa B JII000M BUJIE IPAKTUYECKOM NeSITeTbHOCTH




YYEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE MPOTPAMMBI YUEBHOM JUCIUATLIVHBI
OV 11 ®UUKA

OcBoenue mnporpammbl  yueOHOM nucuuminael OY/.11 ®usuka
OpraHU30BaHO B Y4e€OHOM KaOWHETE, B KOTOPOM HMMEETCS BO3MOXKHOCTb
oOecreunTh cBOOOIHBIN JoCTyM B IHTEpHET BO BpeMsi y4eOHOIO 3aHSATUS U B
nepuo] BHEYy4eOHOM A TENbHOCTH 00YyYarOIIuXCsl.

B cocraB kabuHera (usnkyd BXOAUT JiabopaTopus ¢ JaOOPaHTCKOMH
koMHatoil. [loMemenne kabuHeTa (PU3UKU YIOBJIETBOPAET TPEOOBAHUSIM
CaHHUTapHO-3MTHIEMHOJIOTNYECKUX NpaBuil 1 HOpMaTuBOB (CanlluH 2.4.2 Ne
178-02) u ocHalIeHO THMOBBIM OOOpPYAOBaHWEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHUAX, B TOM YHUCJE CHEHUATU3UPOBAHHON y4eOHON MeOeNbio U
cpencTBaMu OOy4YeHHs, JOCTATOYHBIMU JJIS BBITIOJIHCHHUS] TPEOOBAHWM K
YPOBHIO MOJITOTOBKH O0yYarOIIUXCH.

Kabuner ocHameH  MyJbTUMEIUWHBIM  OOOpYyAOBaHHEM IS
MPOCMATPUBAHKUSA  BHU3yaIbHOW HWHGOpPMAMK 1O  (PHU3UKE, CO3TaHUS
pe3eHTalli1, BUICOMATEPUAIIOB U T. II.

B cocraB y4eOHO-METOAMYECKOTO U MaTepUAIbHO-TEXHUYECKOTO
obecrnieueHus nporpamMmsel yueoHol aucturiinael OY 111 du3znka BXOIAT:

* MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPENOIaBaATEIs;

* HarJsiAHBIE TOCOOWST (KOMIUIEKTHI Y4YEOHBIX TaONUIl, TUTAKaThI:
«Duznyeckue BEITUYUHBI U byHIaMEHTAIbHBIE KOHCTaHTBI»,
«Mexnynaponnas cucrtema enuaun, CHMy», «llepuoguueckas cucrema
xuMudeckux aneMeHToB [[.M.MenneneeBa», TOPTPEThl  BBIIAIOIINXCA
YYEHBIX-(PU3UKOB U aCTPOHOMOB);

* nH(pOPMAITMOHHO-KOMMYHHKATHBHBIE CPEIICTBA,

* DKpPaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT 3JIEKTPOCHA0KEeHUsI KaOMHETa (PU3UKHU;

* TEXHUYECKHE CPE/ICTBA O0yUCHNS,

* JIEMOHCTPAIIMOHHOE 000pya0BaHue (00IIero Ha3HAYCHUS U
TEMaTUYECKHUE HabOpHI);

* nabopaTtopHoe 000pyaoBaHue (00111er0 HA3HAYCHUS U TEMAaTUUECKUE
HaOOpKI);

* CTaTWYEeCKHEe, TUHAMUYCCKHE, JEMOHCTPAIMOHHBIC U Pa3IaTOYHbIC
MOJICIIN;

* BCTIOMOTaTeJIbHOE 000PYI0BaHNUE;

* KOMIUICKT TEXHWYECKOW TOKYMEHTAIlMH, B TOM YHCJE MacmopTa Ha
cpenctBa OOYyYEeHHS, WHCTPYKIIMHU 110 WX HWCIOJIL30BAHUIO W TEXHUKE
0e30I1aCHOCTH;

* OuOIMOTEYHBIN (HOHI.

B Oubmuoreunbii (QoHI BXOIAT Y4e€OHUKH, y4eOHO-METOJMYECKHE
koMiuiekTel (YMK), obecrnedyuBaroniyge OCBOEHHE YYEOHOM UCIUILIMHBI
OY /.11 ®du3uka, peKOMEH/I0BaHHBIE WU JOMYIIEHHBIE JJIsl UCTIOIb30BaAHUS
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B Tpo(eCcCHOHANBHBIX O00pa30BaTEIbHBIX OPraHU3aLUAX, PEeATU3YIOUINX
o0pa3oBaTeNpbHyI0 IPOrpaMMy CpeIHEero oOIIero o0pa3oBaHUS B IpeaenIax
ocBoenus [ITTCC3 na 6a3e 0CHOBHOTO 00IIEr0 0Opa30BaHUsI.

bubmuorteunsiii  GoHA  MOXeT OBITh JOMOJMHEH  (U3HUYECKUMU
SHIUKIONEAUSIMH, aTjacaMu, CJIOBAPSAMHU W XpecTomMaThedl 1o ¢u3uke,
CIIPAaBOYHUKAMHU MO (PU3MKE U TEXHHKE, HAYYHOM W HAYYHO-TIOMYJISIPHON
JUTEPATypOr €CTECTBEHHO-HAYYHOTO COAECPIKAHUS.

B mpouiecce ocBoeHus mporpammbl yueOHou aucturmumasl QY11
®du3znka o00yyarolmuMcs TPeOCTaBIsSETCS BO3MOJKHOCTh JOCTYyINa K
AJIIEKTPOHHBIM YUEOHBIM MaTepuaiam 1o ¢Gu3nke, UMEIOIUMCI B CBOOOIHOM
noctyne B cetd VIHTepHET (3JIEKTPOHHBIM KHUTaM, IPAKTUKyMaM, T€CTaM, U

zp.).
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NHPOPMAIIMOHHOE OBECIIEYEHHUE OBYUYEHUA
JIMTEPATYPA
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. Ky3nenos, K. U. Porosun ; nox pen. B. B. JlappoHoB. — DneKTpoH.
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4. Camoiinenko, [1. U.EcrectBo3Hanue. ®u3nka: y4eOHUK IS CTYA. YUPEXK]I.

cpea.crer. oopas. / [L.M. camoitnenko.-2-¢ u3a., crep.-M.: .: AkajgemMus,
2017.-336¢.-3000 5k3.- ISBN 978-5-4468-4474-6.-Tekcr:

HENOCPEICTBEHHBIM.
5. ®uzuka. Mexanuueckue kosneOanus. COOpHUK 3a7ad C pEHICHUSMU
samaynuk gug  CIIO / cocr. b, K. JlantenkoB. — Caparos

[Tpodobpazosanue, 2019. — 164 ¢. — ISBN 978-

6. Yakak, A. A. Monekynsipras ¢u3suka : yaeoHoe nocodue st CI1IO / A. A.
Yaxkak ; moxa penakiuend M. I'. Kyuepenko. — Capatos : [IpodobpazoBanue,
2020. — 377 c. — ISBN 978-5-4488-0670-4. — TekcT : 5J€KTPOHHBIIA //
DnexkTpoHHo-O0ubanoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/91895.html (narta o6pamenwus: 04.02.2020). —
Pexum moctyna: asist aBTOpU3HP. TMOIb30BaTeNei

7. Yakak, A. A. ®uzuka: yueoHoe nocodue qis CI10 / A. A. Yakak, C. H.
Jleryra. — Caparos : [IpodobpazoBanue, 2020. — 541 ¢. — ISBN 978-5-
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Www.st-books.ru (JIyumas yueOHast TuTeparypa).
www.school.edu.ru (Poccuiickuii 0Opa3oBaTebHbIi mopTai. JJoCcTymHOCTS,
Ka4ecTBO, A(PPEKTUBHOCTH). WWW. ru/book (DnekTponHas OuOIMOTEYHAS
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11.www. college. ru/fizika (IToarotoBka k EI'D).
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xypHan «KBant»). www. Yyo0s. ru/natural-sciences/html (ecrectBenHo-
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