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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma oOmeoOpa3zoBarenbHoit  yueOHoUM nucuumiuael OV, 11
du3zuka TnpegHa3HaueHa I U3y4YeHus QUMK B NPOECCHOHAIBHBIX
0o0pa30oBaTeNbHBIX OpraHU3alUsAX, PEeaTU3yIoIUX 00pa30BaTEIbHYIO MPOrpaMMy
CpellHero oOuiero oopa3oBaHuUsl B Mpejesiax OCBOCHUS MPOTrpaMMBbl MOATOTOBKHU
KBaJIM(UIMPOBAHHBIX padounx, ciayxamux (ganee [MIIKPC) na 6a3e ocHOBHOTO
o0rmiero oOpa3oBaHwms.

[Iporpamma pazpabotana Ha ocHoBe TpedoBanuit ®I'OC cpeanero obrero
o0pa3oBaHMsl, YTBEPKICHHOTO MPHKa30M MUHHCTEPCTBA 00pa30BaHUs U HAYKU
Poccutiickoii peneparuu ot 17 mas 2012r Ne 413 (¢ u3MeHeHusiMu Ha 29 HrOHS
2017r), npeabsaBAsSEMBIX K CTPYKTYpE, COIEPKAHUIO U pe3yibTaTaM OCBOEHUS
yueoHor auctuiiuabl OY /1. 11 dusuka, B COOTBETCTBUM ¢ PekoMeHIaIusIMU
[0 OpraHu3aluu MOJY4YEHHs] CpEAHEro ooOuero oOpa3oBaHMs B Mpeienax
OCBOEHHUSI  00pa3oBaTENIbHBIX  MPOTPAMM  CPEAHETO0  MPOPECCUOHATBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 00IIEro oOpa3oBaHMs C Y4€TOM TpeOoBaHUM
denepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOJTy4aeMOM
npodeccuu WM CIEUHUAJIbHOCTU CPEOHEr0 MpOo(EeCcCHOHAIBHOIO O0pa30BaHMs
(mucemo JlemapTamMeHTa TOCYJApCTBEHHOW TOJUTUKU B cdepe MOATOTOBKU
pabounx kaapoB u 1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpammel OY /1. 11 ®Pusuka HanpaBJICeHO HA TOCTUKECHHE
CHEQYIOIINX LeJIei:

* OCBOGHME 3HaHUW O (QyHIAMEHTaNbHBIX (U3UYECKUX 3aKOHaX U
MPUHINNAX, JIEKAIMX B OCHOBE COBPEMEHHOM (DU3NUECKOM KapTHHBI MHUPA;
HanOoJIee BAXKHBIX OTKPBITUSX B 00JIaCTH (PU3MKH, OKA3aBIIUX OMPEEISIONISe
BIIMSIHUE HA Pa3BUTUE TEXHUKU M TEXHOJOTMH; METOJAaX HAy4YHOrO IO3HAHUs
PUPO/IBI;

* OBJQJICHHE YMEHUSMH TMPOBOJAUTH HAOIIOJEHUS, IUIAHUPOBATH U
BBITIOJTHATH KCIIEPUMEHTHI, BBIABUTATh TUIIOTE3bl U CTPOUTH MOJIENHU, IPUMEHSTh
MOJIyYeHHBIC 3HAHUS MO (PU3uKe 711 OOBSICHEHUS Pa3HOOOPA3HBIX (PU3MUECKHUX
SBJICHMA M CBOWCTB BEILECTB; MPAKTUYECKU HCMOJb30BaTh (DU3UUECKUE 3HAHUS;
OLICHMBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMauy;

* pa3BUTHUE  TO3HABATEIBHBIX  WHTEPECOB,  MHTCIUICKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B IMpoliecce MPUOOPETeHHs] 3HAHUW M YMEHHM IO
¢bu3MKe ¢ UCHOJB30BAaHUEM  PA3JIMUYHBIX HMCTOYHUKOB HMHGOOpMaUK U
COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHI;

* BOCHHUTAaHHE YOEXJEHHOCTH B BO3MOXHOCTH TIO3HAHHS 3aKOHOB
OPUPOBI, UCIOJB30BAaHUS JOCTWKEHWW (GU3NMKKM Ha OJaro  pa3BUTHUA
YeJIOBEYECKOW IMBWIM3AIMK; HEOOXOAMMOCTH COTPYAHMYECTBA B IIPOIECCE
COBMECTHOTO BBITOJHEHUSI 3a/a4, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OINIOHEHTa TpHU OOCYKJIECHUH TMPOOJIEM EeCTECTBEHHO-HAYYHOTO COAEP KAHMUS;
TOTOBHOCTH K  MOpPAJbHO-3THUYECKOW OIIEHKE HCIOJIb30BAaHUSI  HAYYHBIX
JOCTH>KEHH, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPYKAIOIIEH Cpe/ibl;



* UCIOJBb30BaHWE NPHUOOPETEHHBIX 3HAHUH W YMEHUU Uil pELICHHS
MPaKTUYECKUX 3a/lad TOBCEIHEBHOM >KM3HH, oOecrneueHus Oe30MacHOCTH
COOCTBEHHOM KHU3HM, PAIMOHAIBHOIO MPUPOJONOIB30BAHUS UM OXPaHbI
OKpYXarolen cpebl 1 BO3MOXKHOCTb MMPUMEHEHUSI 3HAHUM MpU PEelIeHUH 3a/ad,
BO3ZHMKAIOIIUX B TOCIEAYIONIEeH MpodecCuOHaTBHOM NeATeTbHOCTH.

B nporpammy BKJIIOYEHO cOjepKaHUe, HApaBJICHHOE Ha OpMUpOBAHUE Y
CTYJIEHTOB KOMIIETCHIINI, HEOOXOIUMBIX 711 KadecTBeHHOTo ocBoenus [IITKPC
Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHMsI C TOJYyYEHHEM CPEAHETO OOIIero
oOpa3oBaHUS.

B paboueit nporpamme yueOnoit nucrumunasl OY /1. 11 ®dusuka otpakeHo
colepkaHue y4eOHOTO MaTepuana, MOCIEAOBATEIbLHOCTh €ro  H3y4YeHus,
pacmpezieieHue y4eOHBIX YacoB, TEMAaTHUKy pedepaToB, HHAUBHUIYATbHBIX
IPOCKTOB, BHJIBI CAMOCTOSTEIBHBIX PaboT, ¢ y4eToM ITPOQUIIS OJIyIaeMOro
TpodrecCUOHAILHOTO 00PAa30BaAHUS, CHEITU(PUKY TTPOTPAMM CITEINAaJTIUCTOB
cpeIHero 3BeHa.

[Ipu  peanuzaumm  copepxkaHust  oOmeoOpa3oBaTeNbHOM  y4yeOHOM
nuciuiinasl OY /. 11 ®usuka B nipenenax ocBoeHus: [TIIKPC texnuveckoro
npopuiass Ha 0a3ze OCHOBHOTO OOIIEro oOpa3oBaHUs C MMOJIYYEHHUEM CPETHEro
oOmero oOpa3oBaHMs MakCHMalibHasg ydeOHas Harpy3ka oOydarouierocs
coctaBisieT — 270 4acoB;

- 00s3aTeNbHON ayUTOPHOM y4eOHOW Harpy3ku oOydaromerocss — 180
Yacos;

- BHEAyIUTOPHAs cCaMOCTOsATEIbHAs paboTa cTyaeHTOB — 90 4acoB.



OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIATLIIVHBI
OV/. 11 ®U3UKA

B ocnHoBe yueOHol mucuumumasl OY . 11 ®u3uka JISKUT yCTaHOBKA Ha
dbopmupoBaHue y o0OydaeMbIX CHCTEMBl 0a30BBIX TOHATUH (PU3MKKH U
MPEICTAaBICHUI O COBPEMEHHOM (hHU3MUYECKON KapTUHE MUpPa, a TAKKe BbIpaOOTKa
YyMEHUN TNpUMEHATh (u3nyeckue 3HaHUS Kak B  MpodecCHOHATLHOM
NEATEeIIbHOCTH, TaK U JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorre TONIOXKEHUs, pa3BUBaeMble (U3UKON, pacCMaTPHUBAIOTCS Kak
OCHOBA CO3/IaHMS W HCIIOJIb30BAaHUS WH(POPMAITMOHHBIX WU KOMMYHHUKAITMOHHBIX
texHosoruii (MKT) — opHoro u3 Hambojee 3HAYMMBIX TEXHOJIOTHYECKUX
JOCTHXKEHU COBPEMEHHOM LIMBUJIMN3ALIAH.

®du3nka AaeT K04 K TOHUMAaHUIO MHOTOYUCIIEHHBIX SIBIICHUH U MPOIIECCOB
OKpyXaromero Mupa (B €CTECTBEHHO-HAYYHBIX OOJACTSIX, COI[MOJIOTHH,
HPKOHOMHUKE, SI3bIKE, JIUTepaType u Ap.). B dbusuke dbopmupyrorcs MHOTHE BUIBI
NeSATETbHOCTH, KOTOPble MMEIOT METalpeIMEeTHbIN XapakTtep. K HUM B mepByro
ouepeib OTHOCATCS: MOJCIMPOBAHUE OOBEKTOB U MPOIECCOB, MPUMEHEHUE
OCHOBHBIX  METOJIOB  IO3HAHUS, CUCTEMHO-MH(MOPMAIIMOHHBIA  aHau3,
dbopMyIMpOBaHKE TUIIOTE3, aHAJU3 U CUHTE3, CpaBHEHUE, 0000IIeHHe, cucTeMa-
TU3alUs, BBISBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSA3€H, TOMCK aHAJOIOB,
yopaBieHue oObeKTaMU M TpolieccamMu. MIMEHHO 3Ta JUCHMIUIMHA TO3BOJISIET
MO3HAKOMHUTh CTYJIEHTOB C HAyYHBIMH METOJIaMHU TIO3HAHUS, HAyYUTh WX
OTJINYATh TUIIOTE3Y OT TEOPHUH, TEOPUIO OT IKCIIEPUMEHTA.

®usznuka uUMeeT OYeHb OOJBIIOE M BCEBO3pACTAIONIEE  YHUCIIO
MEXKIMCIMIUIMHAPHBIX CBSI3€M, MPUYEM Ha ypOBHE KakK MOHSATUWHOIO ammapara,
Tak U uHCTpyMmMeHTapus. CKazaHHOE IO3BOJISIET paccMaTpuBaTh (PU3UKY Kak
METAIUCIUIUINHY, KOTOpas MPEIOCTaBISET MEXIUCIUTUIMHAPHBIA S3BIK JUIS
OMMCAHMS HAYYHON KapTHUHBI MUPA.

duznka SBISIETCS CHUCTEMOOOpa3ylomuM (HAKTOPOM [IJIsi €CTECTBEHHO-
HAyYHBIX YY€OHBIX MPEIMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI JIeKAT B OCHOBE
COJlepKaHUsl XUMHHM, OWOJOTWH, Teorpapuu, acTPOHOMUU U CHEIUATbHBIX
JTUCHUTUIMH (TEXHUYECKash MEXaHWKa, JJIEKTPOTEXHHMKA, DJJICKTPOHHKA U JIp.).
Vuebnas muctumimHa OY /. 11 ®u3uka co3gaeT yHUBEpCAIbHYIO 0a3y Juis
U3y4deHUs: 0o0menpoPecCuoHaIbHbIX W CHEHUANbHBIX JUCHUIUIMH, 3aKJIajbIBas
byHIaMEHT JJIs TOCIEAYIOIIEro 00yUeHUs CTYICHTOB.

OO6nanas JIOrM4ecKo CTPOMHOCTBIO M OMHUPAsICh HA SKCHEPUMEHTAJIbHbBIE
daktbl, yueOHas mucuurmimHa OY/. 11  ®usuka GopMupyer y CTYIEHTOB
MOJJIMHHO HaydyHOe MHpoBo33peHue. Dusnka sBIsSETCSI OCHOBOM YYEHHUSI O
MaTepUaibHOM MHUPE U pellaeT MpoOJIeMbl STOI'0 MHUpA.

B conepxanum y4eOHOW JUCHUIUIMHBI MO (U3UKE TPU TOATOTOBKE
OOYYarOIINXCS 1O CMEMUATLHOCTIM TEXHHUECKOT0 Mpoduisi mpodecCHOoHaTEHOTO
oOpa3oBaHUs npodrIbHON COCTaBIISIIOIICH SABJISIETCA paznen
«INEeKTPOMHAMUKAY, TaK KaK OOJBIIMHCTBO Tpodeccuii U CcrenuaibHOCTEH,
OTHOCSIIUXCS K TOMY TTPO(HITIO, CBSA3aHBI C JIEKTPOTEXHUKOW U AJICKTPOHUKOM.



Teopernyeckue cBeneHus Mo (HU3UKE TOTOIHSIIOTCS JEMOHCTPAIUSIMUA U
Ja00paTOPHBIMU paboTamMu.

N3yuenne obmeoOpazoBaTenpbHoil yueOHOM auciumuael OV, 11
du3uka 3aBepuIacTcsl MOJBEICHUEM HUTOTOB B (opMe HK3aMeHa B paMKax
MPOMEKYTOUYHOM aTTecTauuu cTyAaeHToB B mpouecce ocBoenus I[IIIKPC c
MOJIyYeHUEM CPEJTHEro 00111ero 00pa3oBaHusl.

MECTO YUYEBHOM JJUCHUIIJIMHBI B YYEFHOM ILJIAHE

VYueOnas nucuurmmaa QY. 11 ®dusuka sBisercs y4eOHBIM MPEAMETOM
1o BBIOOpY M3 00s3aTenbHON npenMeTHol obnactu EcrectBennbie Haykun OI'OC
cpeaHero oo1iero oopa3oBaHus.

VYyeonas  gucummmHa OV, 11 du3uKka  u3yyaercs B
obmeoOpazoBarenbHoM mukie ydeOHoro miana IIIIKPC na 6a3e ocHOBHOTO
o01iero oOpa3oBaHus ¢ MOTYYEHHEM CPEAHET0 00I1Iero 0opa3oBaHus.

PE3YJbTATHI OCBOEHUSA YUYEFHOM JUCIUIIJIAHBI

OcBoenune coaepkanus yueOHoW mucimmuimael OV, 11 ®usuka
oOecreynBaeT JOCTHKEHUE CTYICHTaAMH CIEIYIONINX Pe3yabTATOB:
JAUYHOCMHBIX:

- YyBCTBO TOPAOCTH H YBWKCHUS K HUCTOPUH € JOCTHIKCHUAM
OTCUECTBCHHON (U3MYECKOW Haykd;, (PHU3WYECKH TPaMOTHOE TIOBEICHHUE B
npo(eCcCUOHANBHON JEATEIbHOCTH W OBITY IpH oOpameHuu ¢ npubopamu u
YCTPOMCTBAMU;

- TOTOBHOCTbH K MPOJIODKEHUIO 00pa30BaHUSI U TIOBBIIIICHUS KBATU(PUKAIIUN
B U30paHHON MPOPECCHOHATBHON IEATETLHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIU
bU3UYECKUX KOMIIETEHIINI B 3TOM;

- YMEHHUE HUCIOJIb30BaTh JOCTIKEHUSI COBPEMEHHON (PU3NYECKON HAYKU U
(bU3MYECKUX TEXHOJOTUH [IJIsi TOBBIIMICHUS COOCTBEHHOTO WHTEJUICKTYalTbHOTO
pa3BUTHS B BEIOpaHHOM NpodecCuoHaIbHOM NeATeTbHOCTH;

- YMEHHE CaMOCTOATEJIbHO J00bIBaTh HOBBIE [JIsi ceOs  (pusnueckue
3HAHMS, UCTIOIB3YS ISl 3TOTO JOCTYITHBIC HCTOYHUKHA WH(POpMAITNH;

- YMCHHUE BBICTPAWBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaH7C
10 PEIICHUIO OOIIMX 3a/1a4,

- YMEHHUE YIPaBJSATh CBOCH MO3HABATEIBHOU JEATEIHHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYalIbHOTO Pa3BUTHSI;
MemanpeomenHnuix:

- ICTIOJIb30BAaHUE PA3IIMYHBIX BHUIOB IMO3HABATEIILHOW NESATEIbHOCTH IS
pemeHuss (pu3MYECKUX 3a7ad, MNPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHUS
(HaOmroIeHYsI, ONTMCaHUsI, U3MEPEHUS, SKCIICPUMEHTA) I U3yYEHUS Pa3TuIHBIX
CTOPOH OKPYXKaIOIIEN JEUCTBUTEIIBHOCTH;

- WCIOJIb30BAaHUE OCHOBHBIX HMHTEIICKTYaIbHBIX OIEpaIldi: MMOCTAaHOBKH
3aaun, HOPMYJIMPOBAHUS TUIIOTE3, aHAIU3a U CUHTE3a, CpaBHEHUsI, 0000IIEeHHUSI,



CUCTEMATU3ALMM, BBISBICHUS IPUYUHHO-CIEJACTBEHHBIX  CBSI3€l, IIOMCKA
aHaJIOroB, (OPMYJIMPOBAaHUS BBIBOJOB [UIsI H3Y4YEHMs] pa3iIMYHbIX CTOPOH
(¢uznyeckux OOBEKTOB, SBJIEHUN M MPOLECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOMMOCTh CTAJIKUBATHCS B MPOPECCUOHATIBHOM cdepe;

- YMEHHUE T€HEpPUpPOBaTh UJIEU U ONPEIEIATh CPENCTBA, HEOOXOAUMBIE IS
UX peasIn3alny;

- YMEHHME UCIOJIb30BaTh pA3JIMYHbIE HMCTOYHUKH JJIA  TOJYyYEHHS
duznyeckoit nHpOpMaIMU, OLIEHUBATDH €€ TOCTOBEPHOCTD;

- YMEHHE aHAJIM3UPOBATh U MPEACTABIATH HHPOPMAIIUIO B PA3ITUYHBIX
BUJIAX;

- YMEHUE MyOJIMYHO  TPEACTAaBIATH  pPE3yibTaTbl  COOCTBEHHOI'O
UCCIJIEJOBaHMsI, BECTH JAUCKYCCUH, JOCTYITHO U TAPMOHUYHO COYETasi COACpKAHUE
1 (GOpMBI NIPEACTABIAEMON HH(pOpMALINH;
npeomMemHulxX:

- c(pOPMUPOBAHHOCTb MPEACTABICHUM O poiu U Mecre (U3UKU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpa; MOHMMaHHUE (PU3NYECKON CYIIHOCTH
HaOmomaemMblx BO BceeneHHoil siBieHuid, poiud (Qu3nkd B (HOPMHUPOBAHUU
Kpyrozopa © (YHKIMOHAJIbHOM TIPAMOTHOCTH 4YEJOBEKa [UJIsl  pEelleHUus
MPaKTUYECKUX 3a]1ay;

- BJIAJCHUE OCHOBOITOJIAral0IIUMHU (du3nYecKuMu MOHSTHUSIMH,
3aKOHOMEPHOCTSIMM, 3aKOHAaMH W TEOPHSIMH; YBEPEHHOE HCIIOJIb30BAaHUE
($u3NYECKO TEPMUHOJIOTHUN U CUMBOJIUKH;

- BJIAJCHUE OCHOBHBIMH METOJaMH HAy4YHOTO ITO3HAHMS, UCIOJIb3yEMBIMH
B (u3MKe: HAOIIOACHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHusi o00pabaTblBaTh  pe3yJibTaThl HM3MEPEHUN, OOHAPYKUBATH
3aBUCUMOCTb MEXIy (PU3HUECKUMHU BEIMYMHAMH, OOBICHATH MOJIyYCHHbBIE
pE3yNbTATHI U I€NIaTh BHIBOAbL;

- c¢(hOpMUPOBAHHOCTh YMEHUS pelllaTh (PU3NUYECKUE 3a/1a4u;

- c()OPMUPOBAHHOCTHL YMEHUS MPUMEHATH TOJYYCHHBbIE 3HAHUS I
OOBSICHEHUsI ~ YCIOBUW NpOTeKaHuss (U3MUECKUX SBJICHUH B  MpPUPOJE,
npodeccuoHanbHOM cdepe U UIsI TPUHATUS TPAKTUUYECKUX pEIICHUH B
MMOBCEIHEBHOM KU3HH;

- c(pOopMHUPOBAHHOCTH COOCTBEHHOW IO3WIMM IO OTHOIICHUIO K
busndeckoit nHPpoOpMaIIUU, TTOJTYIaeMOU U3 pa3HBIX HICTOYHUKOB;

- oBnageHue ((GpopcHUpOBaHHOCTh MPEACTABICHUI) MpaBUIaMU 3alHCU
dbuznyeckux Gopmyn peiabeHO — ToueyHOU cuctemont oOpazoBanuii JL bpaiins
(mns cnenbix U cnaboBuaAmuX odyyarommuxcs). ( B pen. [Ipukaza MunoOpHayku
P® ot 31.12.2015 N1578).



TEMATHUYECKUIA TIJTAH M COJEPKAHUE YUEBHOM
JTUCHUILIAHBI OV, 11 ®U3UKA

Ne HanmenoBanue pas3zneinoB u Tem Makcum.| KommuectBo | Camoc-
/11 ydyeOHasi | ayJUuTOPHBIX TOSI-
Harpyska 4acoB TEJIbHAs
BCero (mabopar| padora
paboT
BBEJAEHUE
‘ Beenenne 2 2
Paznen 1. MEXAHUKA 50 38 2 12
1.1 | Kunemaruka 16 14 2
1.2 | Jlunamuka 20 14 2 6
1.3 | 3akoHBI COXpaHEHUS 14 10 4
Pa3zaen 2. OCHOBBI MOJIEKYJISTHOM ®U3UKHN 34 24 4 10
N TEPMOANHAMUKHA
2.1 | OcHOBHBIE IIOJIOKECHUS MOJIEKYJISIPHO- 6 4 2
KUHETUYECKOU TEOPHHU. WneanpHblid ras.
2.2 | OCHOBBI TEPMOANHAMHUKHU 12 8 2 4
2.3 | CBOMCTBO ITapoB 10 6 4
2.4 | CBOICTBO KUAKOCTEU 4 4 2
2.5 | CBOIICTBO TBEPJBIX TEI 2 2
Pasznea 3. QJIEKTPOJIANHAMMUNKA 70 56 6 14
3.1 | DeKTpOoCTaTHUYECKOE MOJIE 10 8 2
3.2 | 3aKOHBI MOCTOSIHHOTO TOKA 20 16 4 4
3.3 | DNEKTpUYECKUI TOK B IMOJYIPOBOJIHUKAX 10 8 2
3.4 | MarauTHoO€ moJie 16 12 2 4
3.5 | DnekTpoMarHuTHas UHAYKIIUS 14 12 2
Pa3nen 4. KOJIEBAHUSA U BOJIHBI 32 26 2 6
4.1 | Mexannyeckue KoaebaHus 12 8 2 4
4.2 | Yupyrue BOJIHbBI 10 10
4.3 | DneKTpoOMarHuTHbIC KOJIEOaHUsI 6 4 2
4.4 | DneKTpOMarHuTHHIE BOJIHBI 4 4
Pasznen 5. OIITHKA 20 14 2 6
5.1| Ilpupona cBera 10 8 2 2
5.2 BosiHOBBIE CBOICTBA CBETA 10 6 4
Pazgesn 6. OCHOBBI CIEIIMAJIBHON TEOPUHA 9 6 3
OTHOCUTEJIBHOCTU
6.1 (OCHOBBI CIIENMATBHO TEOPUH OTHOCHTEILHOCTH 9 6 3
Pa3zgea 7. JJIEMEHTHI KBATHOBOM ®HU3UKHN 20 14 6
7.1 | KBaHTOBas onrtuka 6 4 2
7.2 |®duszuka aTtoma 6 4 2




7.3 ‘CDI/ISI/IKa aTOMHOTO siJIpa 8 6 2
Koncynpranmmn 21 21

NuauBuayaibHbIN IPOEKT 10 12

Bcero 270 180 16 90
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COJIEP)KAHUE YYEBHOM JUCIUILIAHBI

BBenenue.

®dusuka — (yHAaMEHTalIbHAsE Hayka O mpupoje. EcrecTBeHHO-HayUYHBIN
METOJI IO3HAaHMS, €r0 BO3MOXXHOCTH M TPaHULBl IPUMEHUMOCTH. DKCIIEPUMEHT U
TEOpHsl B IPOLECCE IIO3HAHUS NPUpPOAbl. Memoodvl HayuyHO20 NO3HAHUA U
¢uzuueckan kapmuna mupa. MopgenupoBaHue (QUINUYECKUX SBJICHUH U
npoueccoB. Posb skcnepuMeHTa M TEOPUM B IPOLECCE MO3HAHMS IPUPOJBL.
®dusnueckas BenuuuHa. llorpemHocTH u3MepeHUN  (U3MYECKUX  BEIMYHUH.
dusznueckre 3aKoHbl. [ paHUIBI TPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [loHsATHE O
busznyeckoil kapTuHe Mupa. 3HaueHHE (U3UKH MPU OCBOCHUU CIIECHUATBHOCTEH

CIIO.

Pa3znen 1: Mexanuka.
1.1. KunemaTuka.

Mexanuueckoe asuxenue. [lepemenienue. [1yrs. Ckopocts. PaBHOMEpHOE
NPSMOJIMHEWHOE JIBIDKEHHE. YCKOopeHue. PaBHOmEpeMeHHOe MpsIMOJIMHEHHOE
newkenue. CBoOogHOE majzeHue. JIBUKEHUE Tena, OpOIIEHHOTO MO YIJIOM K
ropu3oHTy. PaBHOMEpHOE ABUKEHUE IO OKPY>KHOCTH.

Ilenmpocmpemumenvhoe yckopenue. JIBikeHue Tena, OpOIIeHHOTo O/ YIJIOM K
ropu3oHTy. PaBHOMEpHOE ABIKEHUE TIO OKPY>KHOCTH.

Hemoncmpayuu

3aBUCHMOCTh TPACKTOPHH OT BHIOOpA CHCTEMBI OTCYETa. BUIBI MEXaHHMYECKOTO
JIBMDKCHUS.

Camocmoamenvnan paboma.

Pemenne KoM4eCTBEHHBIX 33/1a4 0 WHIUBUTYyJIbHBIM 3aIaHUSIM.

1.2. Jlunamuka.

ITepBoiii 3axkoH Hprorona. Cuma. Macca. Wmnynbc. Brtopoii 3akoH
HproToHa. OCHOBHOM 3aKOH KJIAaCCUYECKOW NUHAMHUKU. Tpetuid 3akoH HbproToHa.
3akoH BcemupHOro Ttsirorenus. ['paBuranronHoe mnone. Cuna Tsbkectu. Bec.
Br16op BecoB 11si pa3HbIX MIUPOT B Toprosie. CrocoObl M3MEpPEeHUsi MacChl Tell.
Cuiibl B MEXaHHKE.

Hemoncmpauyuu

PaBeHCTBO W  MOPOTHBOIOJOXKHOCTH  HANpaBJICHUS  CWJI  JICMCTBUS U
MIPOTUBOAECHCTBHS.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

Cuiibl TpeHUS.

HesecomocTs.

Jlabopamopnasa paboma. 3menenune kod3dUiMeHTa TpEHUS CKOIBKCHUS.
Camocmoamenvhasn paooma.

Coo6mienue Ha Temy: « M. Hptoron, I'. ["anunein»

Peuienne skcnepuMeHTanbHbIX 3a7a4. CocTaBlI€HHE KPOCCBOPOB MO MPONUIEHHON
TEME.
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1.3. 3aKoHBI COXpaHeHUH.

3aK0H COXpaHEeHMs] HUMIyJbca. PeakTuBHOe nBUKeHHE. PaboTa CHIIBIL.
Pabora mnoreHuuanbHeIX cwi. MomHocTs. OHeprus. Kuneruueckas sHeprus.
[loTeHunanbHasi SHEpPrus. 3aKOH COXpaHEHUs MexaHudyeckoud sHepruu. [lpu-
MEHEHHUE 3aKOHOB COXPaHECHMUSI.
Jemoncmpayuu
PeakTuBHOE NBUKEHUE.
[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.
Camocmoamenvnan padoma.
Pemenue kauecTBeHHbIX 3a7a4 110 Teme. CocTaBiIeHUE OMOPHOTO0 KOHCIEKTa

Paznea 2: MouekyaspHas ¢pusuka. Tepmoaunamuka.

2.1. OcHoOBHbIe TOJIO)KEHHSI  MOJIEKYJSIPHO-KMHETUYECKOH  Teopuu.
HneaabHbIN ra3

OCHOBHBIE MOJIOKEHUS MOJIEKYJIPHO-KMHETUYECKOW Teopuu. Pazmepsl u
Macca MOJIEKyJl u atoMoB. bpoyHoBckoe aBuxenue. Juddysus. Cumbl u sHeprus
MEXMOJICKYJIIPHOTO B3auMojieicTBUA. CTpoeHHe Ta3000pa3HbIX, >KUIKUX U
TBEpAbIX Tesl. CKOPOCTH JBUAKEHHUSI MOJIEKYJ U UX u3MepeHue. MneanbHbld ras.
JaBnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU Ta30B.
Temneparypa u ee u3mepeHue. ['a3oBble 3aKOHBI. AOCOJIIOTHBI HYJb TEMIIE-
patypbl. TepMoaMHaMH4YecKas IIKAJIA TEMIIEPATypbl. YPABHEHHUE COCTOSIHUSA
UJICaJIbHOIO ra3a. MoJsipHast ra3oBas IOCTOSIHHASL.
Hemoncmpayuu
JIBrxeHne OpOYHOBCKMX dacThll. M3MeHeHHwe naBieHHs raza C H3MEHEHUEM
TEeMIIepaTypbl IPU MOCTOSIHHOM 00bEME.
Camocmoamenvhasn paooma.
N3roroBneHne Moaener KpUCTAIUIMYECKON PELIETKHU.

2.2. OCHOBBI TEPMOAUHAMUKH.

OcCHOBHbIE TOHSTHSL W ONpEACICHUS. BHYTPEHHSII SHEPIrUsi CUCTEMBL.
BuyTpennsist sHeprusi uaeanbHoro raza. Pabora u tersora kak GopMsl niepeaadu
SHEpruu. TeIuIoeMKOCTb. YIelIbHAs TEIUIOEMKOCTh. YPaBHEHHE TEIUIOBOTO
Oananca. IlepBoe Hauamo TepMoaWHAMHMKHU. AnuabaTHbIM mpouecc. [lpunHimn
neiicteust teroBod Mamubbl. KIIJ[ TemoBoro nasurarens. Bropoe Hauano
TepMOJMHAMHUKU. TepMOAMHAMHMUYECKAs IIKajla TeMIepaTyp. XOJOAWIbHBIC
MamuHel. TermoBsie nBurarenu. OXpaHna npupoabl.

Hemoncmpayuu

Hudbdysus. U3oTtepmudeckuii 1 1300apHbIIA TPOLECCHI.

Jlabopamopnaa padoma. OnbiTHAs poBepka 3akoHa ['eit — JTroccaka.
Camocmoamenvhasa paooma.

Hoxnan Ha temy: « JI. I. Menaenees, benya [Tons Omune Kiaitnepon».
Pemienue 3a1au ¢ anemMeHTaMu MOJICIUPOBAHUS CUTYaIUU.
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2.3. CBoiicTBa napos..

Ucnapenne u koHueHcarus. HacellieHHBI Tap W ero cpBoicTBa. AO-
COJIIOTHasE M OTHOCHUTEIbHAS BJIAXHOCTh Bo3Ayxa. Touka pocel. Kunenwue.
3aBUCMMOCTh TEMIIEpaTypbl KHUIIEHUA OT pAaBiieHud. lleperpereiii map u ero
HCIIOJIb30BaHHUE B TEXHUKE.

Jemoncmpayuu

V3meHenne BHYTPEHHEH SHEPTUH TEJI TIPU COBEPIICHUH PAOOTHI.
Mopenn TEeIIOBBIX IBUTATEIICH.

Camocmoamenvnan padoma.

CocraBnenue peOycoB.

Pedepar mo oxpane okpyKaroIiei cpepl.

2.4. CBoiicTBa KMIKOCTeEIA.

XapakTepucTuKa KUIKOTO COCTOSHMUSI BellecTBa. [IOBEpXHOCTHBIN  CJOM
KUJKOCTH. DHEPTHsl MOBEPXHOCTHOTO CIOS. SIBJIEHWS HA TPAHHUIIE KUJKOCTH C
TBEpPbIM TeloM. KanwuigpHble SBICHUSI.

Jemoncmpayuu

Kunenuve BoJibl TPy NOHUKEHHOM JABJICHUH.

[IcuxpomeTp U TUTPOMETP.

SIBNeHMsT TIOBEPXHOCTHOTO HATSKEHHMS U cMmauuBaHus. Kpucramwibl, amopdHbie
BEIIIECTBA, KUIKOKPUCTALINYECKUE TENa.

Jlabopamopnasa padoma.

N3mepeHue BIaXXKHOCTH BO3yXa.

2.5. CBoiicTBa TBEpABIX TeJl.

XapakTepuCcTUKa TBEPAOTO COCTOSIHUS BEIIECTBA. YIIPYTHE CBOMCTBA
TBEpAbIX Tel. 3akoH ['yka. MexaHuueckue CBOWMCTBAa TBEpAbIX Tell. TemioBoe
paclMpeHue TBEPIbIX Tell U )KuJKocteil. [InaBnenue n kpuctams3anus.

Paznen 3: DieKkTpoaMHAMHUKA.
3.1. DaekTpocTaTuyecKoe moJie.
DNeKTpUYeCcKUe 3apsabl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kynona. Pacxon
DNEKTPOIHEPTUU U PACUET €€ CTOUMOCTH. JJIeKTpuueckoe nojie. HanpsxkeHHOCTh
anekTpuueckoro  mong. [lpuHnmn  cymepmosunuu  mojei.  PabGora  cun
AIEKTPOCTATUYECKOTO OJISL. [ToreHumann. Paznocth MTOTEHILINAJIOB.
DKBUNOTEHIMATIbHBIE TTOBEPXHOCTH. CBSA3b MEXKy HAIPSKEHHOCTHIO U PA3HOCTHIO
MOTEHIIUAJIOB JJICKTPUYECKOTO MoJisd. JIMANEKTPUKU B DISKTPUUECKOM TOJIE.
[longpuzammss  OUANEKTpUKOB.  IIpoBONHMKM B DJIEKTPUYECKOM  MOJIE.
Konnencaroprel. CoeiMHEHHNE KOHJEHCATOPOB B OaTtapero. DHEPrus 3apsiKEHHOTO
KOHJICHCATOpa. DHEPTHUsl DJIEKTPUIECKOTO MOJIS.
Hemoncmpayuu
B3aumopencTBue 3apspKEHHBIX Tenl. [IpOBOOHHMKHM B AIEKTPUUYECKOM  TOJIE.
JIA3IIEeKTpUKY B JIEKTpUUeCcKOM MoJie. KonaeHcaTopsl.
Jlabopamopnaa paboma. OrnpeneneHue SJIESKTPUUYECKOTO  COMPOTHUBIICHUSA
npoBoAHUKA 1o 3akoHy OMma. Onpenenenne IJ1C uCTOYHUKA TOKA.
Camocmoamenvhasn paooma.
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Pemenue koMIeTeHTHOCTHO- OPHUCHTUPOBAHHBIX 3aJ44.

3.2. 3aK0oHbI OCTOSIHHOTO TOKA.

VYcnoBusi, HeOOXOUMBIE NJIi BOZHMKHOBEHHUS W TOJJEPKAHUS JIJIEKTPUUECKOTrO
Toka. Crila TOKa M IJIOTHOCTh ToKa. 3akoH Oma mnsa ydactka menu 6e3 DJIC.
3aBUCUMOCTD JJIEKTPUYECKOTO COMPOTUBIICHHS OT MAaTepHUaIa, JIUHBI U MJIOIIAN
MONIEPEYHOT O CeYeHUs IIPOBOJIHHKA. 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUS TMPOBOJHUKOB OT TEMHEpaTyphbl. OJEKTPOJBMXKYIAs Cuja
UCTOYHUKA Toka. 3akoH Oma jis monHoi nenu. CoequHEeHHE MPOBOJIHUKOB.
CoenvHeHne MCTOYHUKOB AJIEKTPUUYECKOM 3Hepruu B Oarapero. 3akoH Jlxoymms—
Jlenma. PaGoTa 1 MOIITHOCTH AJIEKTPUYECKOTO TOKA. TEIIoBoe NqeHCTBHUE TOKA.
Hemoncmpayuu

TermioBoe AENCTBUE AIEKTPUIECKOTO TOKA.

CoOcTBeHHas U IpUMECHasi IPOBOJUMOCTH IMOTYTPOBOHUKOB.
[TomynpOBOAHUKOBBIN THO/I.

Tpansucrop.

OmneIT Dpcrena.

Jlabopamopnasa paooma.

OrnpeneneHue 31EKTPUIECKOr0 COPOTUBIICHUS TPOBOAHUKA MO 3aKOHY OMa.
Onpenenenue IJ]C UCTOYHMKA TOKA.

Camocmoamenvhaa padoma.

[ToaroroBka npeseHrtanui no teme: « M-A. Amnep, X.O. JIeH».

[logroroBka mpe3eHTanmid 1o Teme: «lIpuMeHeHME TOIYIIPOBOIHUKOBBIX
pruOOPOBY.

3.3 DaekTpuYecKU TOK B NMOJYNIPOBOJHUKAX.

DJeKTpOHHAs CTPYKTYpa TBEPIBIX TeJl. JHEPreTHUECKUE YPOBHU U
sHepreTryeckre 30Hbl. COOCTBEHHAs MPOBOJUMOCTD MOJTYTIPOBOIHUKOB.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

Jemoncmpayuu

B3aumopeiicTBue TpPOBOJHUKOB C ToKamMu. OTKIOHEHHE JJIEKTPOHHOTO ITyYKa
MarHUTHBIM MOJIEM. DJIEKTPOIBUTATENh. DJIECKTPOUIMEPUTEHHBIC TPUOOPHI.
Camocmoamenvnaa paboma

Pemenne KoIMYeCTBEHHBIX M KAYECTBEHHBIX PA3HOYPOBHEBBIX 33]1a4.

3.4. MarauTHoe 1moJie.

BekTtop UWHAYKIMA MarHUTHOrO 1moJig. JleWCTBME MAarHuTHOrO TOJsA Ha
MPSMOJIMHEWHBIA MPOBOJHUK C TOKOM. 3aKOH Ammnepa. B3auMonencTBue TOKOB.
MarnauTHsiii motok. PaboTa 1o nepemenieHuto mpoBOIHUKA ¢ TOKOM B MarHUTHOM
nose. JlelicTBMe MarHUTHOrO MoJiga Ha JBWXKymwmiics 3apsna. Cuna JlopeHua.
OmnpeneneHue yaenbHOro 3apsia. Y CKOPUTEIH 3apSAKEHHbBIX YaCTHIL,
Hemoncmpayuu

OnekTpoMarauTHas MHAYKIUsA. OnbiTel @apajest.
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3aBucumocts OJIC CcaMOMHIOYKUMH OT CKOPOCTM H3MEHEHUs CHJIBl TOKa M
MHAYKTHBHOCTH POBOJIHUKA.
Pabora anexkrporeneparopa. Tpanchopmatop.
Jlabopamopnaa paboma. VI3yueHue SBIEHUS 5SJIEKTPOMAarHUTHON HMHIYKLHU.
Camocmoamenvuasn padoma.
CocraBiieHHuEe SJEKTPUUECKUX LENeld C MOCIEAOBATEIbHBIM M MapaylieIbHBIM
COETUHEHHEM.
N300peTeHune conHeyHoW OaTapeu u3 MOJPYUHbBIX CPE/ICTB.

3.5 DJIeKTpOMAarHUTHAsE HHAYKIIUS.
OnexkTpoMarHuTHas UHAYKOHUSA. BuxpeBoe snekrpuyeckoe rmone. [llkama
AIIEKTPOMArHUTHBIX BOJH. CaMOMHIYKIHS. DHEPrusi MarHUTHOTO mojs. [Ipunimn
paaunocss3u. Bunel pagunocssasu. Pagnonokamms.

Camocmoamenvhasn paooma.

HOI[FOTOBK& COO6HI€HPIﬁ 10 TCMC: «HpI/IMeHGHI/IC KoJIeOaTeNbHBIX KOHTYPOB B
PAINOTCXHHUKC)).

Paznea 4: KoJsieOaHusi M1 BOJIHBI
4.1. Mexanuueckue KoJied0anmsl.
KonebarenrHoE JIBUKEHHUE. ["apmonnueckue KoJIeOaHUSI. CBoOoOHEIE
MexaHuueckue kosieOanus. JInHelHble MEXaHUYECKHUE KOJIeOaTeIbHbIE CHUCTEMBI.
[IpeBpaimienrie »Hepruu npu kosiebaTenbHOM ABMkKeHUU. Pezonanc. CBoOoaHbIe
3aTyxalollue MeXaHW4Yeckue  KoJjieOaHus. BbIHYXJIEHHbIE  MEXaHHYECKHUE
KoJieOaHus.
Jemoncmpayuu
CBoOo/IHbBIE U BBIHYXKJICHHBIE MEXaHUYECKHUE KoJieOaHus. Pe3oHaHc.
OOpazoBaHue W pacmpocTpaHeHue ynpyrux BosH. Yactora koneOaHMil M BBICOTA
TOHA 3BYKa.
Jlabopamopnasa paboma. VI3ydeHue 3aBUCHUMOCTH MepHoJia KojieOaHUs MasTHUKA
OT JIJTMHBI HUTH.
Camocmoamenvhas paooma.
Perienrie meTanpeaMeTHbBIX 3a1a4.
[ToaroroBka npe3eHTanuii no teme: «lIpumenenue ynpTpa3Byka u HHPpa3ByKay.

4.2.Ynpyrue BOJIHBI.

ITonepeunble W MNPONOJIBHBIE BOJIHBL. XAapaKTEPUCTUKU BOJHBI. YPaBHEHHUE
mIockon oOerymieit BoiaHbl. HTepdepenius BoaH. [loHsTHEe 0 Tudpakiuu BOJIH.
3BYKOBBIE BOJIHBI. YJIbTPa3ByK U €ro IPUMEHEHHE.

4.3.91eKTpOMarHuTHble KoJiedanusi. CBOOOIHBIE IIEKTPOMArHUTHBIC
kosnebanus. [IpeBpaiienue sHeprun B KojedaTeIbHOM KOHTYpe. 3aTyXaroliue
AJIEKTPOMArHUTHBIEC KoJieOaHus. [ eHepaTop He3aTyXaromuX IEKTPOMArHUTHBIX
KoJjebanuii. BeiHyXkIeHHBIC eKTprudeckue Konedanus. [lepeMeHHbIi TOK.
I'enepaTop nepeMeHHOro Toka. EMKOCTHOE U MHAYKTUBHOE COIIPOTUBIICHUS
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NIEPEMEHHOr0 TOKa. 3akoH OMa J1s 3JIEKTPUYECKON LENU NEPEMEHHOIO TOKA.
PaboTa 1 MOUTHOCTH EpeMEHHOr0 ToKa. I 'enepaTopsl Toka. TpanchopmaTopsl.
Toxu BeICOKOI yacTOThl. [lonyueHue, nepenaya u pacpecacHue
AIEKTPOIHEPTHH.
Jemoncmpayuu

CBoOoHbBIE 2JIEKTPOMArHUTHbIE Kojaebanus. OcuusiorpaMmma MepeMeHHOro TOKa.
Konznencatop B menu nepeMeHHOro Toka. KaTylika HMHAIYKTUBHOCTH B ILEIHU
NEPEMEHHOr0 TOKA. Pe30HaHC B MOCIENOBATENbHOW LENU MEPEMEHHOIO TOKA.
N3nyyeHue u npuem 3JIeKTPOMarHUTHHIX BOJIH. PainocBs3b.

Camocmoamenvnan paboma:

Pemenue 3a/1a4 co crienquanbHbIM YKIIOHOM.

4.4.9/1eKTPOMarHuTHbIE BOJIHBI.

DJEKTPOMarHUTHOE MOJIe KaK OCOOBIM BUJ MaTepuH. DJIEKTPOMArHUTHBIC
BoHBL. BubOpatop ['epma. OTKpbITHIA KojeOatenbHbi KOHTYp. M300pereHue
panuo A. C. IlonoBsiM. [ToHsiTHEe 0 paguocss3u. [IpumMeHeHne 31eKTpOMarHuTHBIX
BOJIH.

ﬂemoucmpauuu H3lelleliue U npuem 3JIEKmpoOMaZHUmMHbBIX 60JIH. Paouocenss.

Pasznea S: Onruka.

5.1. lIpupoaa ceera.

CKOpOCTh pacnpoCTpaHEHUsl CBETA. 3aKOHBI OTPAXEHUS M MPEIOMJICHHS CBETA.
[TomHoe otpaxkenue. JIluma3pl. [7ma3 kak onTtuyeckas cucrema. OnTuyeckue
npUOOPHL

5.2BoaHoBbie cBoiicTBa cBera. Uurepdepenius cBeta. KorepeHTHOCTH
CBETOBBIX Jiyuell. IHTepdepenius B TOHKUX 1ieHKax. [1o10chkl paBHOM TONIIIUHBI.
Konsiia Hetotona. Vcnonb3oBanume wuHTepepeHIIMM B HayKe W TEXHHKE.
HMudpakuus ceeta. Judpakius Ha 1menu B napauieabHbIX Tydax. Judpakimronnas
pemerka. Ilonarue o ronorpadum. Ilomsipuszarusi TOMEPEYHBIX  BOJIH.
[Tonapuzanus ceera. JIBoriHOe nyuenpenomienue. llonspouasl. ucnepcus ceera.
Buapl CIIEKTPOB. CrnexTpsl UCITYCKAHUSI. CnexkTppl  MOTJIOLIEHUS.
VYasTpaduoneroBoe u uHPpakpacHoe wu3aydyeHUs. PentreHoBckue Jyun. Hx
IIPUPOJIa U CBOMCTBA.
Hemoncmpayuu

3aKoHBl OTPAXKEHUSI U TperomiieHus cBera. [lonHOe BHYTpeHHEE OTpa)Ke€HUE.
OnTuyeckue nmpudopsl. Uutepdepenims ceera. Judpaxuus ceera

[Tonsipusanus ceera.

[TonyyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

CnekTpoCKoIl.

Jlabopamopnasa paooma.

OmnpeneneHue noka3aress NPeJIoOMICHUS CTEKIIA.

Hab6mronenue natepdepenninu u audpakiiny CBeTa.
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Camocmoamenvnan paboma.
Coob6mienue no Teme: «IIpupona ceetar
[TocTpoeHue nzo0paxeHus, 1aBacMoe JTMH30M.
[ToaroroBka Jokjajaa ¢ Mpe3eHTAIUeH 10 OJTHOM BRIOpAHHOH TeMe:
NudpakpacHoe u yIbTpaduoIeTOBOE U3TyUCHHUS.
PeHTreHoBCKOE U3ITydYEeHHE.

Paznen 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCUTEILHOCTH.
6.1 OcHOBBI ClIEMATILHOM TEOPUN OTHOCUTEJIHbHOCTH.
WMHBapuaHTHOCTh MOJYJII CKOPOCTH cBeTa B Bakyyme. lloctymarsl DWHIITEHHA.
[IpocTpaHCTBO U BpeMsi CHEIUATIBLHON TEOPUU OTHOCUTEIBLHOCTU. CBSI3b MAacChl U
DHEPrUr CBOOOIHOM YaCTHULIbI. DHEPIHsI OKOS.
Camocmoamenwvnan paboma llonroroBka coobuieHue no teme: «lIpaktuueckoe
MPUMEHEHHUE MOJIOKEHUN CHEUATbHOW TEOPUH OTHOCUTEIBLHOCTU (IIUKJIOTPOHDI-
YCKOPUTEH 3apsIKEHHBIX YACTHIL)»

Pa3znes 7. JjeMeHTbI KBAHTOBOW QU3MKH.
7.1. KBaHTOBasl ONITHKA.
KBanrtoBas rumoresa Ilnanka. ®@otonsl. Buennuii horosnexkrpuueckuii r3Pexr.
Buyrpennuit hotosrdpdext. Tumnsl poTodrieMeHToB.
Hemoncmpayuu
dotorPdekr.
Camocmoamenvnaa paboma
[TonrotoBka 3cce mno Tteme: «lIlpumenenue sBiaeHus Qororpdexra B Moel
CIEUAIBHOCTH

7.2.®u3uka aToma.

Pa3BuTne B3MISIAOB Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B AaTOMHBIX
cnekTpax Bojopoja. Snepuas monens atoma. Omwitel D. Pesepdopna. Mogenb
aroma Boaopoza 1o H. bopy. KBantoBsie renepaTopsi.
Jemoncmpayuu

JluneityaTpele CHEKTPHI PA3NMUHBIX BemlecTB. M3mydeHue nazepa (KBaHTOBOTO
reHepaTopa).

Camocmoamenvnaa padoma.

IToaroroska npesentanuid no teme: «H. bop».

7.3.®u3uKka aTOMHOIO siApa.

EcTecTBeHHass paguOaKTUBHOCTh. 3aKOH pPaJMOaKTUBHOro pacnana. CrnocoObl
HAOJNIOZCHUS W PErucTpaluy 3apsbkeHHbIX dactull. Oddext BasunoBa —
UepenkoBa. Ctpoenue aromMHOTO siapa. JledekT wmaccel, JHEprus CBSI3U U
YCTOMYHUBOCTh  aTOMHBIX  sijep.  SAxepupie  peakuuu.  MckyccTBeHHas
paguoakTUBHOCTh. Jlenenue Tspkenbix sigep. llemHas sigepHas — peaxuus.
VYnpasnsemas nenHas peakuus. SAnepHeid peaktop. [lonydenue paanoakTUBHBIX
M30TONIOB M MX IIpUMEHEHue. buonormyeckoe AeWCTBUE PaguOaKTHBHBIX
U3IIyYEHUN. DIIE€MEHTApPHbIE YaCTUIIBI.
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Hemoncmpayuu

CueTyrK MOHU3UPYIOMINX U3ITYYECHH.

Camocmoamenvnan paboma.

O0630p nuTEpaTypsl 10 TeMe: «BiusHuE SACPHBIX peaKIMil Ha )KUBbIE OPraHU3MbI»

XAPAKTEPUCTHUKA OCHOBHBbIX BHU/10B YYEBHOM
JNAEATEJBHOCTU CTYAEHTOB

XapakTepucTuka OCHOBHBIX BUJIOB

NEATEIbHOCTH CTYJAEHTOB (Ha YpPOBHE Y4YEOHBIX
JICWCTBU)
Beenenue YMeHus TOCTAaHOBKM ILIEJNEH JIESTEIbHOCTH,
IUIAHUPOBAHUSI ~ COOCTBEHHOM  NIEATETBHOCTH TSt
JIOCTUKEHUSI TOCTABJIEHHBIX LIEJIEH, TpPEeIBUACHUS
BO3MOXHBIX PE3yJIbTAaTOB 3THX ACHCTBUI, OpraHu3a-
UMM  CaMOKOHTPOJSI U OLEHKH  IOJIYYEHHBIX
pe3yapTatoB. Pa3BuTHE CHOCOOHOCTH SICHO W TOYHO
M3JIaraTb CBOM MBICITH, JJOTUUYECKH 0OOCHOBBIBATH CBOIO
TOYKY 3pEHHUs, BOCHPUHUMATh U aHAIW3UPOBATH
MHEHHMSI COOECEJHUKOB, IpU3HABAas MPaBO JAPYroro
YEJI0BEKAa HA THOE MHEHHUE.

[IpousBenenue n3mepenus GU3NUIECKUX BEIMUYNH
Y OIIEHKA TPaHUILIbI IOTPEIIHOCTEN N3MEPEHHUIA.

[IpencraBnenue IrpaHULbI HOTPELIHOCTEN
WU3MEPEHUI MPU TOCTPOSHUU TPa(UKOB.

YmMenue BBICKa3bIBATh TUIIOTE3bI JUIS
00BsICHEHUS HAOTIOJTAEMBIX SIBIICHHM.

YMeHue npeayarate MOJEIN SIBJICHUM.

VYkazanue rpaHul] NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB.

N3noxenue OCHOBHBIX MOJI0KEHUI
COBPEMEHHOW HAYYHOUN KAPTHUHBI

Mupa.

[IpuBeneHue NpUMEpPOB BIUSHUS OTKPHITUNA B
¢u3uke Ha TMporpecc B TEXHUKE U TEXHOJIOTHHU
npousBoacTBa. Mcnonb3zoBanue MHTepHETa U151 TTOKCKA
uHbopMaImn
1. MEXAHUKA
Kunemamuxa [IpencraBienne MeXaHUYECKOTO ABMXKEHUS TEja
YPaBHEHUSIMU 3aBUCUMOCTH KOOPIMHAT M TMPOEKIuen
CKOpPOCTH OT BpeMeHHU. [IpeicraBneHrne MEXaHM4eCKoro
JIBIDKCHUS TeJla TpadrkaMu 3aBUCUMOCTH KOOPAUHAT U
MPOEKIMEeN CKOPOCTH OT BpeMeHu. OnpeneneHue
KOOPAMHAT MPONJEHHOT0 MyTH, CKOPOCTH U YCKOPECHUS

Conepxxanue
oOy4eHus
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Tena TO rpaduKkaM 3aBUCUMOCTH KOOpAWHAT U
NpOeKIUA CKOpoCcTH OT Bpemenu. OmperneneHne
KOOPJMHAT MPOUIEHHOTO TYTH, CKOPOCTH U YCKOPEHUS
Tela 1O YpPaBHCHHUSM 3aBUCHMOCTH KOOPIWHAT U
MPOEKIIUN CKOPOCTH OT BPEMECHH.

[TpoBeneHue CPaBHHUTEIHHOTO aHaymza
PaBHOMEPHOTO W PAaBHONIEPEMEHHOTO JIBYKCHHM.

VYka3aHue HCIOJIb30BaHUS MOCTYMATEIBHOTO U
BpaIIaTeIbHOTO JBIKEHUN B TEXHUKE.

[IpuoOperenne ompiTa pabOTBl B Tpymme ¢
BBITIOJTHCHUEM PA3JIMIHBIX COITMATBHBIX POJICH.

Pa3paboTka BO3MOXXHOM CHCTEMBI NEUCTBUU U
KOHCTPYKIIUU JIJIS1 IKCTIEPUMEHTATBHOTO OIPEACIICHUS
KMHEMaTHYE€CKUX BEJIMYMH.

[IpeacraBnenne  wHbOpMaMK O  BUOAX
JIBIDKECHUS B BUJIE TaOIHIIbI

3axkonwbl
mexanuxu Horomona

OObsicHEeHUE JEMOHCTPAIMOHHBIX
3KCIIEPUMEHTOB, MOATBEPKIAOIINX 3aKOH
1505 (57000041071

N3mepeHne maccel Tena.

N3mepenune criibl B3aMMOJEHUCTBUS TE.
Brruncnenne 3HaueHus CU O U3BECTHBIM
3HAYCHUSIM MAacCC B3AaUMOJCHUCTBYIOIIUX TEN U UX
YCKOPEHUM.

Brruncrienue 3HaueHus1 yCKOPEHUN TEI 110
V3BECTHBIM 3HAYEHHMAM JIEUCTBYIOIIUX CUJI U
Macc Ted.

CpaBHeHUE CUIIBI ICUCTBUS U TIPOTHUBOICHCTBUS
[IpumeHeHnEe 3aKOHAa BCEMHUPHOIO TATOTEHUS

npu
pacuerax CHUJI u YCKOpPEHUU
B3aMMOJIEHCTBYOLINX
TeJ.

CpaBHeHUE YCKOpPEHUsI CBOOOTHOTO MaICHUs Ha
nanetax COJTHEYHOU CUCTEMBI

Brienenue B TekcTe yueOHUKA OCHOBHBIX
KaTeropuii Hay9Ho! nHMOpMaIuu.

3axonwvl
coxpanenus
MexaHuke

[IprmeHeHne 3aKOHA COXPAHEHUSI UMITYJIbCA JJISI
BBIUHCIICHUS W3MEHEHUW CKOPOCTEM TeJl Npu HX
B3auMoOJecTBUSAX. M3mepenue paboOThl CWl U
W3MEHECHUE KMHETUYECKOM SHEPruu Teia. Beraucienne
paboThl CWJI M M3MEHEHUS KUHETHYECKOW SHEpPruu
Tema.

BprunciieHre MOTEHUMAIIBHONM JHEPTrUM TEJN B
rpaBUTAllMOHHOM Tosie. OnpeneneHne NoTeHIHaIbHON
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SHEPruM  ympyro AepOpMHUpPOBAHHOTO Tejaa IO
U3BECTHOM  AedopMalM W SKECTKOCTH  Tela.
[IpumeHeHne 3akOHA COXpPAHEHUS MEXaHUYECKOMU
HHEPTUU MpPHU pacuerax pe3yJbTaTOB B3aUMOACHCTBUI
TE€JI TPaBUTALIMOHHBIMU CHJIAMU U CUJIAMU YTIPYTOCTH.

Vka3zaHue TrpaHull NPUMEHHUMOCTH 3aKOHOB
MEXaHUKH. YKa3zaHhe Yy4eOHbIX JHCLUMIUIMH, MpHU

W3y4YECHUH KOTOPBIX VCTIOJIb3YIOTCS 3aKOHBI
COXPaHEHHUS
2. OCHOBBI MOJIEKYJISIPHOI (GU3MKH U TEPMOJIMHAMUKH
OcHogvl BrIinosiHeHWE 3KCIIEPUMEHTOB, CIYKaIllUX s
MONEKYIAPHOU 00OCHOBaHUSI  MOJIEKYJISIPHO-KUHETUYECKON  TEOpUU
KUHemuyeckou (MKT). Pemenue 3aga4 ¢ NMPUMEHEHHEM OCHOBHOTO

meopuu. Hoeanvhbiii
eas

YpaBHEHUS MOJIEKYJIAPHO-KUHETUUECKON TEOPHUHU Ia30B.

OnpeneneHue MapamMeTpoB BCIlIECTBA B
razoo0pa3HOM COCTOSIHUM Ha OCHOBAHWUU YpPaBHEHMS
COCTOSIHUS HUICaILHOTO rasa. Onpenenenue
rapaMeTpoB BEIllECTBAa B ra3000pa3HOM COCTOSIHUU M
MPOUCXOJIAIIUX MPOLIECCOB MO IpaduKkam 3aBUCUMOCTH
p(T), V(T), p (V).

DKCNEPUMEHTATBHOE HCCJIEIOBAHUE
3agucumoct p (T), V (T), p (V). Ilpencrasnenue B
BUJe TpaduKOB  HM30XOpHOTO, HM300apHOTO |
HM30TEPMHUUYECKOTO MPOIECCOB.

Brruncienne cpegHer KHHETHYECKOM HHEPrUU
TEIUIOBOTO  JIBMOKEHUSI  MOJIEKYJ TI0  HM3BECTHOM
TeMIiepatype BellecTBa. BbICKa3bIBaHME TUIOTE3 IS
00BSICHEHMsT HAOJIOJAEMBIX  SIBJICHUH. YKa3zaHHE
IPAHUI] IPUMEHUMOCTH MOJEIH «HUICTbHBIA Ta3» U
3akoHOB MKT

OcHogvl
MepMOoOUHAMUKU

N3mepenne konuuecTBa TEMJIOTHI B MPOIECCAX
teronepeaaun.  Pacuer  koouuecTBa  TEIUIOTHI,
HEOOXOJMMOr0  JiJIi  OCYIIECTBICHUS  3aJaHHOTO
nporecca ¢ Temionepenayend. Pacuer usMeHeHus BHY-
TPEHHEW OHHEpPruu Tel, paboThl W TEPETAHHOTO
KOJIMYECTBA TEIUIOTHI C MCIOJB30BAHUEM IIEPBOIO

3aKOHa TCPMOJUHAMUKH. Pacuer paboTHI,
COBEPIIIEHHOM Ta30M, 0 TpaduKy 3aBUCUMOCTH
p (V).

Boluucnenue paboThl raza, COBEpILIEHHOW MpuU
U3MEHEHUHU COCTOSHUS IO 3aMKHYTOMY  LIUKILY.
Boruucnenne KIIJ[ mpu coBepiienuu razom padoThl B
rpoleccax HU3MEHEHUsT COCTOSIHHUS 110 3aMKHYTOMY
nukiy. OObsiICHEHUE NMPUHLMUIIOB JEUCTBUS TEIJIOBBIX
MamuH. JleMoHcTpauus ponu (U3MKM B CO3JAHUU U
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COBEpIIEHCTBOBAHUH TETUIOBBIX JABUTATENIEH.

W3noxxeHne CyTH DKOJIOTUYECKUX HpoOJIeM,
OOyCIIOBJIIEHHBIX pa0OTON TEIUIOBBIX JABUrareied u
IpEUIOKEHUE MYTH WX pEIICHUs. YKa3aHUE TpaHUI]
IIPUMEHUMOCTH 3aKOHOB TEPMOJAMHAMHUKH. YMEHHUE
BECTH JMAJIOT, BBICIYLIMBATh MHEHHE OIIOHEHTA,
y4acTBOBaTh B JUCKYCCHUHM, OTKpPBITO BBIpaXaTb U
OTCTaWBaTh CBOIO TOUKY 3PEHHUS.

Vkazanue y4yeOHBIX OUCUUILUIMH, IPU U3yYEHUU
KOTOPBIX HCIOJIb3YIOT y4eOHbI maTepuan «OCHOBBI
TEPMOTUHAMKHN

Ceoticmea
napos, aicuoKocmell,
meepovix mei

I/I3M€peHI/I€ BJIA’JKHOCTH BO3ayXaA.

Pacuer kommnuecTBa TCIIJIOTHI, HCO6XOI[HMOFO
AL OCYHICCTBJICHUA IMPOLICCCa IICPCXOJa BCIICCTBA M3
OJHOTO arp€raTHoro CoOCTOsHUA B

IpYroe.
DKCIEpUMEHTAIBHOE HCCIIEIOBAHUE TEIIOBBIX
CBOMCTB BEILIECTRA. [IpuBeaenue MIPUMEPOB

KaMWUISPHBIX SIBJIEHUHM B OBITY, IPUPOJIE, TEXHUKE.
HccnegoBanne MEXaHMYECKUX CBOWMCTB TBEPJBIX
ten. [IpuMeHenne pu3MyecKux MOHATHI M 3aKOHOB B
y4eOHOM MaTepuaie MpoPEeCcCUHOHAIBHOIO XapaKTepa.
UcnonwzoBanne  MHTepHeTa 1 NOUCKA
uHbpopMaluu 0 pa3paboTKax M  IPUMEHEHHUAX
COBPEMEHHBIX TBEPJbIX U aMOP(PHBIX MaTEPHUAJIOB

3. 3JIeKTPOAMHAMMKA

Inekmpocmam
uxka

Brruncnenne cui B3aMMOJACUCTBUSI TOYEYHBIX
AIEKTPUUYECKUX 3aPSIA0B.

Bpruncnenne HanpssKEHHOCTH 3JIEKTPUYECKOTO
MOJISI OJJHOTO M HECKOJBKUX TOYEYHBIX JIEKTPUUECKHUX
3apsa0B.

Brpruncnenne nmoreHimana 3JIeKTPUUECKOro MoJs
OJHOTO W HECKOJIBKUX TOYEYHBIX JJIEKTPUYECKHUX
3apsaoB. I3MepeHne pa3HOCTH ITOTEHINATIOB.

N3mepenne sSHEprumM  BICKTPUYECKOrO  MOJIS
3apsHKEHHOTO KOHJIEHCATOopa.

BerunciieHne SHEPruM  3JEKTPUUECKOTO  MOJIS
3apsHKEHHOTO KOHJIEHCATOopa.

Pa3paboTtka TutTaHa W BO3MOXKHOH — CXEMBI
NeUCTBUU DKCIEPUMEHTATBHOTO OIpENECIICHUSA
AJIEKTPOEMKOCTH KOHAEHCATOpA M AUAJIEKTPUYECKOM
MPOHHUIIAEMOCTH BEIIECTBA.

[IpoBenenue CPaBHUTEIBHOTO aHaJin3a
IPaBUTALMOHHOTO U 3JIEKTPOCTATUYECKOTO MOJIEN
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Tlocmosannwiu
MoK

OO0bsicHEeHUE TPUPOBI AIEKTPUUECKOTO TOKA B

MeTalliax, JEKTPOJIUTaX, ra3ax, BAKyyMe U

NOJYNIPOBOAHUKAaX [IpuMeHeHue 3neKTponu3a B
TEXHUKE

[IpoBeneHrE CPaBHUTEIBHOIO AHAIN3A

HECAMOCTOATEIBHOIO U CAMOCTOSITEILHOTO

ra30BbIX PA3PsIOB

N3mepenrne MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
N3mepenne OJIC W BHYTPEHHEr0 COMNPOTUBIICHUS
HMCTOYHHMKA TOKA. BhINOJIHEHNWE pacyeToB CUJIBI TOKA U
HAaNpsDKEHWM HA Y4YacTKaxX JJIEKTPUYECKUX ILECIE.
OOBsicHEHME Ha TMpUMEpPE DJICKTPUUYECKOM Lenu C
nBymsi ucrounnkamu Toka (DC), B KakoMm ciydae
MCTOYHHUK AJIEKTPUUECKOM PHEPTUU PabOTaET B peKUME
reHepaTopa, a B KAKOM — B PEXKUME MOTPEOUTEIIS.

Onpenenenue temnepaTypbl HUTH HaKaJWBaHUS.
HN3mepenue  3JIEKTPUUYECKOro  3apsia  AJIEKTPOHA.
CHsTHE BOJBTAMIEPHOM XapaKTEPUCTUKH JIHOJA.
IIpoBeneHue CPaBHUTEIBHOTO aHanusa
MOJYIPOBOJHUKOBBIX JUOJIOB U TPUOJIOB.

UcnonwzoBanne  MHTepHeTa 111 TIOMCKA
uHpopManmn 0 MEPCIEKTUBAX pa3BUTHUA
MOJYIPOBOJHUKOBOM TEXHUKHU. Y CTAaHOBKA MPUYWHHO-
CJIEJICTBEHHBIX CBSI3EH

Macnumnovie
A671eHUSA

N3MepeHne HMHAYKOMA  MArHUTHOTO  TIOJIA.
Bpruncnenne cui, OEUCTBYIOLIMX Ha IPOBOJHUK C
TOKOM B MAarHMTHOM 1iojie. Beruucienue cud,
JEUCTBYIOIIMX Ha AJIEKTPUUYECKUH 3apsii, IBUKYLIANCS
B MAarHUTHOM TIOJIE.

UccnegoBanne  sABICHUNM  3JIEKTPOMATHUTHOM
WHYKIINH, CAMOUHTYKIIUH.

Bpruncnenne  5HEpruM  MarHuTHOTO  MOJIS.
OOBsicHEHHE TPUHIUIIA JEUCTBUS DJIEKTPOIBUTATEIIS.
OObsicHeHME  MpUHIMIA  JCHCTBHS ~ TeHeparopa
AJIEKTPUYECKOTO TOKA M DIIEKTPOU3ZMEPUTEIIBHBIX
npudopoB. OOBsICHEHWE NpPHUHLMIA JEHCTBHS Macc-
cnektporpada, YCKOPUTENEH 3apsyKEHHBIX YaCTHIL.
OOBsICHEHHE PO MArHUTHOTO IOJIS 3eMJIM B KU3HHU
pacCTEHHI, )KUBOTHBIX, YEJIOBEKA.

IIpuBenenue IPUMEPOB MIPaKTUYECKOIO
NPUMEHEHHUS U3YYCHHBIX SBJICHUH, 3aKOHOB, IPUOOPOB,
YCTPOWCTB.

[IpoBeaeHne CpaBHUTEIHLHOTO aHAJU3a CBOWCTB
ANEKTPOCTATUYECKOTO, MArHUTHOTO W  BHUXPEBOIO
anekTpuueckux nosied. OObSCHEHWE Ha NpuMepe
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MAarHUTHBIX  SIBJIGHUW, ToueMy (U3UKY  MOKHO
paccMaTpuBaTh Kak METaAUCIUILUIMHY

4. K0JIeOAHUA W BOJIHBI

Mexanuueckue
Koslebanus

HccaenoBanue 3aBUCHUMOCTH neproaa
Kojae0aHuli MaTEMATUYECKOr0 MasATHHKA OT €ro
JUIMHBI,  MacChl W  aMIUIUTYIbl  KoJieOaHWH.
HccnenoBanne 3aBHCHMOCTH TEpUOAa KoJieOaHUM
rpy3a Ha TPYKHHE OT €ro MacChl M KECTKOCTH
NpY>KWHBI.  Bpramcnenue  mepuoma  KoJeOaHUI
MaTEMaTHYECKOr0  MasTHHKAa 110  HM3BECTHOMY
3HAYCHHWIO €ro JUIMHBL. BbIUHCIIeHWe mepuoaa
KoJcOaHMH Tpy3a Ha TMPYKHHE II0 HU3BECTHBIM
3HAYCHHUSIM €ro0 MacChbl U JKECTKOCTH IPY>KHUHBI.
BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAJTU3UPOBATh,
nepepabaThiBaTh M MPEABIBIATH HHGOPMAIIUIO B
COOTBETCTBHH C IIOCTABJIEHHBIMH 3a1a4YaMU.

[IpuBenenne mnpPUMEPOB aBTOKOJIEOATEITHLHBIX
MexaHu4deckux cucreM. [IpoBeaeHue KiaccuuKaum
KoJIeOaHuit

Ynpyaue 6onnvl

N3mepenne nvHBI 3BYKOBOM  BOJIHBI IO
pe3yJbTaTaM HaOII0IeHHH HHTEeP(EPEHIINN 3BYKOBBIX
BOJIH.

HaoOmronenue u 00BSICHEHHE SIBIICHUM
uHTepdepeHIN U JUGPaKIIUd MEXaHUYECKUX BOJIH.

[IpencraBienue obiacren MIPUMCHCHUS
yJIbTPa3ByKa W TIEPCIICKTHUBBI €r0 HCIIOJIb30BaHUS B
pPa3TMYHBIX 00JIACTAX HAYKH, TEXHUKH, B MEIUIIUHE.

W3nmokeHrue CyTH JKOJIOTHYECKUX MpoOleMm,
CBSI3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX BOJH Ha
OpraHU3M YeJIOBEKa

Inekmpomazu
MHble KoNeOaHus

Habnrogenne ocnmmiorpaMm TapMOHUYECKHX
K0JIeOaHUI CUJIBI TOKA B LIEIIH.

N3mepenne 5SIEKTPOEMKOCTH KOHJCHCATOpA.
N3mepeHne HHIYKTUBHOCTh KaTYIITKH.

HccnenoBanne  sBJICHUS AIEKTPUIECKOTO
pEe30HaHca B MOCJIEA0BATEILHOM TIETIH.

[IpoBeneHne aHaJOTHH MEXIYy (DU3MUESCKUMHU
BEITMYMHAMH, XAPAKTEPU3YIOMIMMH MEXaHUYECKYI0 U
AIIEKTPOMATrHUTHYIO KOJICOATCIIbHBIC CUCTEMBI.

Pacuer 3HaueHUI CWIIBI TOKA M HAINPSOKEHUS Ha
AJIEMEHTaX IETH MTePEMEHHOTO TOKa.

Hccnenosanue TIPUHLIUITIA JICUCTBUS
TpaHcpopmaropa. Uccnenosanue MIPUHIINATIA
JIENCTBUA reHeparopa NIEPEMEHHOTO TOKa.
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Ncnons3zoBanue MHTepHeTa 1 noucka MHGOpMAIUK
0 COBPEMEHHBIX CIIoco0ax nepeiayu AEeKTPOIHEPTUU

Anexmpomaznu
MHble 8OJIHbL

Ocy1iecTBieHHE paauonepeaadn U
paauonpueMa. HccnenoBanue CBOICTB
AJIEKTPOMATHUTHBIX BOJIH C IOMOIIBI0 MOOWJIBHOTO
TenedoHa.

Pa3Butne  meHHOCTHOIO OTHOIIIEHUS K
M3y4aeMbIM Ha Yypokax (UMK OOBEKTaM W
OCBaMBaeMbIM BHJAM JeATCAbHOCTH. OOBICHESHHE
MPUHIUTITHAIBHOTO Pa3InYUsl TPUPOABI YIPYTUX U
AJICKTPOMAarHUTHBIX  BOJIH. N3noxenne  cytH
YKOJIOTHYECKHUX npo0bJiem, CBSI3aHHBIX c
AJIEKTPOMAarHUTHBIMA ~ KOJIEOAHUSIMH M BOJIHAMHM.
OOBsicCHEHHE POJIM  DJICKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX HCCIe0BaHUsIX Beenennoi

5. OITUKA

llpupooa
ceema

[IprMmeHenne Ha MPAKTUKE 3aKOHOB OTPAKEHUS U
IIPEJIOMIICHUS CBETA NIPU PELICHUHN 3a7a4.

Onpenenenue CHEKTPAIBHBIX TPAHUI]
YyBCTBHUTEJIIBHOCTH YEJIOBEYECKOTO IJI1a3a.

YMeHue CTpouTh H300paKE€HUs MPEIMETOB,
JlaBacMble JIMH3aMU. Pacyer paccTosHUA OT JIMH3BI 10
u300paxkeHusl mpeaMera. Pacuer ONTHYECKOW CHIIbI
auH3bl. M3MepeHne (OKYyCHOrO pacCTOSHHS JIMH3BI.
HcnblTanue Moesied MUKPOCKOIIA U TEJIECKOIa

Bonnosvie
ceolicmea ceema

HaGnronenue SBJICHUS UHTEpPEpPEHIINU
AIIEKTPOMArHUTHBIX BOJH. HaOmrogeHue sBiIeHHs
Ju(dpakMi 3JIEKTPOMArHUTHBIX BOJH. HaOmroneHue
ABJICHUSI TOJIAPU3ALIMKM  AJIEKTPOMArHUTHBIX  BOJIH.
N3mepeHne MIMHBI CBETOBOM BOJIHBI IO PE3YyJIbTATAM
HaOmoeHus siBjeHus uHTepepenunn. Habmronenue
sBieHUs audpakouu cBeta. HaOmroneHuwe sBiICHUS
MOJISIpU3alMu U aucrepcun ceera. [lonck paznuuunii u
CXO/ICTBA MEXIY MU(PAKIUOHHBIM U JAUCIIEPCUOHHBIM
CHEKTPaMHU.

[IpuBeneHne NpuMeEpPOB NOSIBIEHUS B IPUPOJAE U
UCIIOJIb30BAaHUSl B TEXHUKE SIBICHUNA HMHTEpQEpeHLInH,
mubpakuy, TOJASpU3alMd W JUCHEPCUU  CBETa.
[lepeuniciieHne METOAOB TMO3HAHMS, KOTOPBIE HC-
M10JIb30BAHBI PU U3YYEHUU YKa3aHHBIX SIBJICHUI

6.0CHOBBI CTIENUAIBbHOI TEOPUH OTHOCUTEJIbHOCTH

Ocnoéwl
CcneyuanbHou meopuu
OMHOCUMENILHOCMU

OOBICHEHHE 3HAUMMOCTH OnbiTa MalKelbCOHAa-
Mopnu
DopMyIMpPOBAHUE TTOCTYIATOB
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O6mbsicuenue 3¢ dexra 3ameIeHUs BpeMEHU
Pacyer sHepruu mokosi, UMITYJIbCca, YHEPTHH
CBOOOTHOM YaCTHUIIBI

BripaboTka HaBBIKOB BOCIIPUHHUMAT,
aHAIM3UPOBATh, ITepepadaThIBaTh U MPEAbSIBIATH
nH(}OpMAITHIO B COOTBETCTBUHU C TIOCTABJICHHBIMU
3aJla4aMu

7. 3J1IeMeHTbl KBAHTOBOH (PU3UKH

Keanmosas
onmuxa

Habmronats dhoToannekTpudeckuii 3G hexr.

OObsicHATh 3akoHbl CTOJETOBA M JIaBJICHUE
CBeTa

HA OCHOBE KBAaHTOBBIX MPEICTABICHUIM

Habmonenne Qorornekrpuueckoro 3ddexra.
OObsicnenue  3akoHoB  CTojleToBa Ha  OCHOBE
KBAaHTOBBIX NIpEACTaBIeHHNW. PacdeT MakcuManbHOU
KHHETHYECKOM DHEPTUU AIIEKTPOHOB pu
(doTo3neKTpUUECKOM dPdEKTe.

Omnpenenenne pabOTHl BBIXOJA HJIEKTPOHA TIO
rpaduKy 3aBUCHUMOCTH MaKCUMaJIbHON KWHETHYECKOU
sHeprud  (POTOAIEKTPOHOB OT  YacCTOTHl  CBeTa.
N3mepenne paboThl BbIxoza dJekTpoHa. [lepeuncnenue
MpUOOPOB YCTAHOBKH, B KOTOPBIX NpPHUMEHSIETCS 0e3-
HHEPIIMOHHOCTH poTorddekTa.

OObsicHeHuE KOPIYCKYJIIPHO-BOJHOBOTO
nyanu3ma CcBOMCTB  (oToHOB. OOBSCHEHHE POIU
KBaHTOBOW ONTUKU B PA3BUTHH COBPEMEHHON (DU3UKH

Dusuxa amoma

Brruucnenue niimHbl BOHBI A€ bpoiig yacTuubl

C U3BECTHHIM 3HAUEHUEM UMITYJIbCa

Habmtonenue nuHeRyaThIX CIIEKTPOB.

Pacdet 4acToThl ¥ JJIMHBI BOJIHBI UCITYCKAa€MOTO
CBETAa MpPH MEPEXOJEC aromMa BOAOPOJA W3 OJIHOTO
CTallMOHAPHOTO COCTOSIHUS B Jpyroe. OObsCHEHUE
MIPOMCXOXKJICHUS JIMHEUYATOro CIEKTpa aToMa BOJOPO-
Ja W pazvyus JIMHEHYaThIX CIEKTPOB Pa3IMYHBIX
ra3oB. McciienoBanue JIMHENYATOrO CIIEKTpa.

HccnenoBanue MIPUHITUIIA paboTHI
JFOMMHECIIEHTHOM JaMnbl. HaOmroenne u oObsicCHEHHE
MpUHIMIIA AeUCTBUA Jaszepa. [IpuBeneHue npumepos
WCMOJIb30BaHUs Jla3epa B COBPEMEHHOW Hayke U
TEXHHKE.

HUcnonb3zoBanne  MHTEpHETa A1 IIOMCKA
nH(popMaIu 0 MepCcreKTUBax MPUMEHEHHUs Jiazepa

Dusurka

IIpeacraBienue o xapakTepe YEThIPEX TUIIOB

25



AMoOMHO20 A0pa

byHIaMEHTAIBHBIX B3aUMOICHCTBUI

3JIEMEHTAPHBIX YaCTHI] B BUJI€ TaOIUIIbI

Habmronenue TpekoB anb(da-dyacTuil B KaMepe
Bunbscona. PeructpupoBanue SACpHBIX H3ITYYEHUN C
MOMOIIbI0 cueTuyuKa I errepa.

Pacuer sHeprum cBA3M aTOMHBIX SAEP.

Onpenenenue 3apsiga W MacCOBOTO 4YHUCTa
aTOMHOTO  Si[pa, BO3HUKAIOIIETO B  pE3yJIbTaTe
PaIUOAKTUBHOIO pacmnajaa. Beluucienwe sHepruw,
OCBOOOK/IAIOIIEICS TTPU PAAMOAKTUBHOM pacHae.

OrnpeneneHue MpoayKTOB SIAEPHOM pEeaKIIUH.

Brruncnenne sHepruu, 0CBOOOXKAAIOMICUCS MpHU
anepHbIX peakiusax. [loHMMaHue MNpeuMynecTB u
HEJIOCTAaTKOB HCHOJIb30BAHUS ATOMHOW SHEPrUd M
WOHU3UPYIOIIUX M3JIYyYCHUH B MPOMBIIIICHHOCTH,
MEIUIIMHE.

N3noxenne CyTH DKOJOTHYECKHUX IIPOOJIeM,
CBSI3aHHBIX c OMOJIOTUYECKUM JICCTBUEM
PaIMOAKTUBHBIX V3JTyYCHU . [IpoBeneHue
KJIacCU(UKAIIMUA JIEMEHTAPHBIX YacTHUI[ MO UX (HU3MU-
YECKUM XapaKTepUCTUKaM (Macce, 3apsiiy, BpEeMEHU
JKW3HU, CIIUHY U T.]1.).

[loHnMaHue LEHHOCTEM HAYYHOrO ITO3HAHUSA
MUpa HE BOOOIIE [Jis1 YeJIOBEUYeCTBAa B IIEJIOM, a s
Ka)XJ10ro 00y4aromerocst IM4Ho, IEHHOCTEH OBIaJeHUs
METOJOM HAYYHOTO MO3HAHUA JJI1 JOCTHXKEHHS ycIexa
B J1I000OM BHJIC IPAKTUUECKOM JESITEILHOCTH
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YUYEBHO-METOANYECKOE U MATEPUAJILHO-TEXHUYECKOE
OBECITEYEHUE TIPOTPAMMBI YYEBHOM TUCIUATLIAHBI
OVII. 11 ®U3UKA

OcBoenne mnporpammbl  y4yeOHOW aucuumuiiabl  OY/.11 ®usuka
OpraHM30BaHO B y4yeOHOM KaOuWHeTe, B KOTOPOM HMEETCS BO3MOXKHOCTb
o0ecreunTh CBOOOMHBIN JOCTyn B MHTEpHET BO BpeMs y4eOHOTO 3aHSITHSI U B
NEPHO]T BHEYUEOHO! AEATENBHOCTA 00YHaIOIUXCS.

B cocraB kaOunera ¢u3MKM BXOAUT JaboOpaTopust C J1aOOPaHTCKOM
komMHaTou. [lomemenune kaOuHeTa (U3HKH YIOBJIETBOPSET TpeOOBaAHUIM
CanurtapHo-31uIeMuonorndeckux npasui u HopmatuoB (CanlluH 2.4.2 Ne 178-
02) ¥u OCHaIIEHO THUIOBBIM OOOPYIOBAHHEM, VYKa3aHHbIM B HACTOSIIMX
TpeOOBaHMSIX, B TOM YHCJIE CHEHUATU3UPOBAHHOM Yy4yeOHOUM MeOenpio WU
cpelncTBaMu OOy4eHHUs, TOCTATOYHBIMH JIJIsi BBITIOJIHEHUSI TPEOOBaHUMN K YPOBHIO
HOJIFOTOBKU O0YYarOIIUXCSl.

Kabuner OCHAIIICH MYJIbTUMETUHHBIM 00opyI0BaHUEM TUTSI
MPOCMATPUBAHMS BU3YyaIbHOW MH(OpMAIUU 1O (PU3MKE, CO3/IaHUS MPE3CHTAINH,
BUJIEOMATEPHUAIIOB U T. II.

B coctaB  y4eOHO-METOIMYECKOTO U  MaTepHUATbHO-TEXHHUYECKOIrO
obecnieueHus mporpaMmmbl yueOHo# aucturinabl QY A.11 dusuka BXOIAT:

* MHOTO()YHKIIMOHATLHBIN KOMILUIEKC MTPENoaaBaTes;

* HarjisigHble TocoOust  (KOMIUIEKThl  y4eOHBIX  TaOJIMI[, IJIAKATHI:
«DuznvecKkrue BEIUYUHBI U (PyHIaMEHTAIbHBIE KOHCTAHThDY, «MexIyHapoHas
cuctema enuuuil CU», «llepuogunyeckas cuctemMa XUMHUYECKHUX DJIEMEHTOB
JI.1.MenneneeBa», IOPTPETHI BHIAAIONTNXCS YICHBIX-(DU3UKOB U aCTPOHOMOB);

* MH(pOPMAITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* HKpaHHO-3BYKOBBIE TOCOOUS;

* KOMIUIEKT 3JIEKTPOCHA0KEeHUS KaOHeTa (PU3UKHU;

* TEXHUYECKHUE CPEJICTBA 00YUYEHUS;

* JIEMOHCTpAIIMOHHOE 000pyAoBaHue (00IIero Ha3HAYCHUS U
TeMaTU4YECKUe HabOopHhI);

* nabopaTopHoe 00opyaoBaHHe (0OIIETO HA3HAYCHUS U TEMATUYECKUE
HaOOPHI);

* CTaTUYeCKue, JMHAMUYECKHE, JeMOHCTPAIMOHHBIEC U Pa3/IaTOYHbIC
MOJIENH;

* BCIIOMOTaTelibHOE 000PYJ0BaHUE;

* KOMIUIEKT TEXHUYECKOM JOKyMEHTAal[Md, B TOM 4YHUCJE Macrnopra Ha
cpelncTtBa OOy4Y€HHUs, HWHCTPYKIMU MO MX HCIOJIB30BAHUIO U  TEXHHUKE
0e30IacHOCTH;

* OMOIMOTEYHBIN (HOH/I.

B OuOmmoreunwnii (oHA BXOAAT YUEOHUKH, Y4eOHO-METOIUYECKUE
koMmriuiekThl (YMK), obecnieunBaromue ocBoenue yueonou aqucrumnasl OY .11
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®du3znka, pPEKOMEHIOBAHHBIC WM JIOMYIICHHBIC IS MCIOJB30BaHUS B
podecCHOHabHBIX o0Opa3oBaTeIbHBIX OpraHu3aIMsIX, peaTU3yIONTUX
oOpa3oBaTeIbHYI0 MPOTPaMMy CPEIHEro oO0Imero oOpa3oBaHHS B IpeiciIax
ocBoenus [IIICC3 na 6a3e ocHOBHOTrO 00111er0 00pa3oBaHUsI.

bubmuoreunbii  ¢GoHA ~ MOXET  OBITh  JIONMOJHEH  (PU3UYECKUMHU
SHITUKIIOTICAMSIMHU, — aTjlacaMH, CJIOBapsSIMH W XpecToMaTuel 1o  (u3mke,
CIIpaBOYHHUKAMHU 110 (GU3WKE W TEXHUKE, HAYYHOM W HAYYHO-TIOMYJISAPHOU
JUTEPATYPOU €CTECTBEHHO-HAYYHOTO COICPIKAHUS.

B mpouecce ocBoenuss nporpammbl  yueOHOM aucuumuHel OV /.11
®du3znka O00y4alOMUMCS  TPEIOCTABISETCS BO3MOXKHOCTh  JOCTyIla K
AJIEKTPOHHBIM Y4eOHBIM MaTepuajaM Mo (Pu3uKe, UMEIOIMUMCS B CBOOOTHOM
noctyne B cetd IHTepHET (9JEKTPOHHBIM KHHUTaM, TTPaKTUKyYMaM, TeCTaM, 1 Jp.).
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NHPOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUA
JIMTEPATYPA

OcHoBHas JuTEeparypa

. [Munckuit, A.A. ®uzuka: YueOHuk s cpen.npod. oopazoBanus / [Tunckuit
A.A., T'pakoBckuii '.1O., lux FO.1., - 4-e uzn., ucnp. - M.: ®opym, HUL]
NH®PA-M, 2017. - 560 c. - (ITpodeccuonansuoe obpazoBanue). - (IbC
ZNANIUM.COM) - URL:
http://znanium.com/catalog.php?bookinfo=559355 (mata  oOpaiueHus
26.08.2019).

JIOMOTHUTEIbHAS JIUTEPATYpa

. JImutpuesa, B.®. Ousuxa a1 mpodpeccuii U cuernaaIbHOCTeH
TeXHUYeCcKoro mpoduisa: JIabopaTopHBIHA IPAKTUKYM -
yue0.1mocobme OJIsd CTy . YIpeskI. cper. caell. oopas./ B.D.
Jmvurpuena, A.B. Kopskyes, O.B. Myprasuna. — 2-e uaz., crep.- M.:
Axranemus, 2016.-160 c¢.-1000 sx3.- ISBN 978-5-4468-3258-3.-
Texcr: Hemmocpe CTBEHHHIH.

. Imutpuena, B.®. ®usuka aj1sa mpodeccuii u ceInajIbHOCTeH
TexHndeckoro mmpoduiasa: CoopHUK 3amay: yued.1mocodme Ot CTY/I.
yupeskI. cpen. cierr. oopas./ B.® Jimurpuesa- 7-e uaz., ctep. — M.:
Axanemus, 2017.-256¢.-1000 ax3.- ISBN 978-5-4468-4269-8.-Texker:
HeIloCpeaCTBEHHBIN.

. Kysueros, C. 1. CupaBounuk 1o gpusuke : yuedHoe mmocodme s
CIIO / C. H. Kyauerios, K. 1. Porosun ; mox pen. B. B. JIlapuonos.
— OJekTpoH. TekcToBhIe mauHuble. — Capatos : [IpodobpasoBanue,
2017. — 219 c. — 978-5-4488-0030-6. —URL:
http://www.iprbookshop.ru/66399.html(nara o6pamenus
26.08.2019).

. Camoiinenko, II. .EcrectBosHanue. Pusmka: yueOHUK OIS CTY/I.
yupesx. cpen.cierr. oopags. / IILM. camoitnenko.-2-e u3m., crep.-M.: .:
Axanemus, 2017.-336¢.-3000 ak3.- ISBN 978-5-4468-4474-6.-Texker:

HeIIoCpeICTBEHHBIN.
. ®uzuka. Mexannueckne kosneOanus. COOpPHUK 3a7ad C pEHICHUSMU
samayank g CIIO / cocr. b. K. JlantenkoB. — Caparos

[Ipodobpazosanue, 2019. — 164 c. — ISBN 978-

. Haxraxk, A. A. MonerkynapHas pusuka : yueoHoe mocodue a1 CIIO
/ A. A. Haxkax ; moxg pemaximeit M. I'. Kyuepenko. — Capatos :
IIpodobpasoBanrume, 2020. — 377 c. — ISBN 978-5-4488-0670-4. —

Texrcr : aJIeKTPOHHBINA // DilekTpoHHO-01bmoreunas cucrema IPR
BOOKS : [cafiT]. — URL: http://www.iprbookshop.ru/91895.html
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http://www.iprbookshop.ru/91895.html

8.
9.

(maTa obpamenusa: 04.02.2020). — Pesxnm mocryma: s
aBTOPU3UDP. IOJIb30BATEJIEN

. Haxag, A. A. Ousuka’ yaedonoe mocooue misa CIIO / A. A. Haxraxk, C.

H. JIeryra. — Capatos : IIpodobpasoBanme, 2020. — 541 c. —
ISBN 978-5-4488-0667-4. — Texcr : a1eKTPOHHBIH // DJIeKTPOHHO"
ouommoreunasa cucrema IPR BOOKS : [caitt]. — URL:
http://www.iprbookshop.ru/92191.html (mara obpamenus:
10.02.2020). — Pesxkum mocTyma: a71a asropuaup. Ilomb3oBaTeseit

HNuTepHeT- pecypcebl
www.fcior.edu.ru (denepanbHbIT LEHTP nH(pOpMAITMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB).
www.dic.academic.ru  (Akamemuk. CnoBapy W SHUHUKIONEIUH).
www.booksgid.com (Books Gid. DnekrpoHHas 6ubauoTeKa).

. www.globalteka.ru (I'mobanreka. I'nmoOanpHass OMONMOTEKAa HAyYHBIX

PECYpPCOB).

www.window.edu.ru (ExuHoe OKHO JOCTyma K 0Opa3oBaTelbHBIM
pecypcam).

www.st-books.ru (JIyumas yuyeOHast mutepaTypa).

www.school.edu.ru (Poccuiickuii o0pazoBarenbHblil TopTai. JlocTynHOCTD,
KauecTBO, 3P(HEeKTUBHOCTH). WwWw. ru/book (DnexTpoHHas OubIMoTEUHAs
CUCTEMA).

www.alleng.ru/edu/phys.htm (O0pa3zoBatenbHbie pecypchl MHTEpHETA —
®uszuka). www. school-collection. edu. ru (Enunast komiexius udpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB).

https//fiz.1september.ru (yue6HO-MeTOMYECKas razeTa «Dusnkay).
www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o pusuke).

10.www.nuclphys.sinp.msu.ru (S1aepnas ¢uszuka B Un epuere).
11.www. college. ru/fizika (ITogroroska k EI'D).
12. www.kvant.mccme.ru  (Hay4HO-MOMYJISAPHBIN  (PU3UKO-MaTEMAaTHUUYECKUN

xypHan «KBaHT»). www. yos. ru/natural-sciences/html (ectecTBeHHO-
HAYYHBIN KypHaI 111 MosioAexku «IlyTs B HAyKy»).
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