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PabGouas mporpamMmma y4ueOHOW JUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
®denepanbHbIX TOCYAAPCTBEHHBIX 00pa3oBaTeNbHbIX cTaHnapToB (nanee — OI'OC)
JUIsL crienuanbHOCTe U mpodeccuil cpegHero mnpodeccuoHaabHOro 00pa3oBaHUs
(mamee CIIO), peanu3yemblx B KOJUIEIKE u [IpumepHOM  OCHOBHOU
oOpa3oBaTenpbHOM mporpamMmbl  «®Pu3MKa» cpeaHero oodmero oOpa3oBaHMS,
o00peHHON perieHneM ¢eaepatbHOro y4eOHO-METOAUYECKOTO OOBEIMHEHHS IO
obmemMy o6pazoBanuto (mpoTokoa oT 28 utoHs 2016 1. Ne 2/16-3)

[Iporpamma cocrtaBiieHa B COOTBETCTBHH C PEKOMEHIAIMIMU 110 OpraHU3aluu
MOJYUYEHHUS CpeHEro 00IIero oOpa3oBaHus B Mpejiesiax OCBOCHUS 00pa30BaTeIbHBIX
nporpamm CIIO Ha 6a3e OCHOBHOTO OO0IIEro oOpa3oBaHUS C Y4€TOM TpeOOBaHUM
OI'OC wu  mnomyyaeModl — mpodeccud — WM CHEUUAIbHOCTH  CPEIHEro
npo¢ecCHOHaIBHOTO 00pa3oBaHus (muchbMo JlemapraMeHTa TIoOCyAapCTBEHHOU
MOJIMTUKH B cepe moaArotroBku padounx kaapos u JAI1O MunoOpnayku Poccuu ot
17 mapta 2015 roga Ne06-259 B penakiuu 2017 rona).

PazpabGotunk: XopommsoBa C.A., npenogasarens ¢usuku [TIOY TO

«Tynbckuii cenbckoxo3sicTBeHHBIN Kosutex umenu U.C. EdhanoBay»

Pabouast mporpamMmMa paccMOTpeHa Ha 3aceJaHuU IPEIMETHO-LIUKIOBOH KOMUCCUU
IIpoToxon Ne OT « » 20 T
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HOACHUTEJBHASA 3AIIMCKA

[Tporpamma oGmieoOpazoBareabHON yueOHON AUCIUIUTHHBI «DU3KKa» MpeaHa3HAYCHA
Uis u3ydeHus GU3MKKM B TNpodeccHoHaNbHbIX o0Opa3oBaTenbHbiX opranuzanusx CIIO,
pean3yronmx 00pa3oBaTENbHYI0 IPOrpaMMy CpeIHEro oOiiero oOpa3oBaHMsI B Ipeaenax
OCBOCHHMSI OCHOBHOH mpodeccnoHanbHOM oOpa3oBarenbHol mporpammbel CIIO Ha 0aze
OCHOBHOT0 00111er0 00pa30BaHUs MPU MOATOTOBKE KBAUTU(PUIIMPOBAHHBIX paOOUMX, CIYKAIIUX
U CHEIHAIMCTOB CPEHEr0 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TtpeboBanuii PI'OC cpeagHero obmero
o0Opa3oBaHMs, IPEIBIBISIEMbIX K CTPYKTYPE, COJIEPKaHUIO U Pe3yJibTaTaM OCBOCHHUS y4eOHOM
TUCIUIUTMHBL «DU3uKa», 1 B COOTBETCTBUH ¢ PekoMeHaMsIMu 110 OpraHU3aluy TOTy4eHUS
cpeaHero oouiero oOpazoBaHus B MpeesiaX OCBOCHUSI 00pa30BaTENIbHBIX IPOrPaMM CPEIHET0
npodecCHoHAIBHOTO 00pa3oBaHWs Ha 0a3e OCHOBHOIO 0OImIEero oOpa3oBaHUS C YYETOM
[IpumepHOil OCHOBHON 00pa30BaTEIbHOW MHPOrpaMMbl CpelHEro oOuero ooOpa3oBaHus,
o00peHHON pemieHneM (enepaibHOro y4eOHO-METOAUYECKOTO OO0BEeIUHEHHUs MO OO0IIeMy
oOpa3zoBanwuio (mpotokoit ot 28 utons 2016 r. Ne 2/16-3).

Copepxanue nporpamMmmbl «PuU3KKay HAMPaBICHO HA JOCTHKCHHE CIEIYIONINX LeJaeii:

. OCBOCHHE 3HaHWH O (pyHIAMEHTaNbHBIX (PU3MYECKHX 3aKOHAX W MPUHIUIAX,
JIeKAIIUX B OCHOBE COBPEMEHHOH (PM3NYECKON KapTUHBI MUPA; Hauboiee BaXKHBIX OTKPBITUAX
B 001acTH (PU3UKH, OKa3aBLIMX OIPEEIIAOIIee BIUSHIE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
METOAAaX Hay4HOT'0 IIO3HAHUS IIPUPOLBL;

J OBJIaJJICHNE YMEHUSMH TPOBOJUTH HAONIOJCHMUS, IUIAHUPOBATh W BBIIOIHATH
OKCTIEPUMEHTHI, BBIJBUTaTh T'MIIOTE3bl U CTPOUTH MOJICIIHU, IPUMEHSTD MTOJy4YEeHHbIC 3HAHUS 110
¢usuke T OOBSICHEHHS PAa3HOOOPA3HBIX (PH3MUECKUX SIBICHUH ¥ CBOWCTB BEIIECTB;
NPAaKTHYECKOTO  UCIIOJIB30BaHUS  (DU3MYECKUX  3HAHUWM;  OLCHMBATh  JIOCTOBEPHOCTH
€CTECTBEHHOHAYYHOU HH(OPMALIUH;

. pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HMHTEIUIEKTYalbHBIX W TBOPUYECKUX
CIOCOOHOCTEHN B Tpoliecce MPHOOPETeHUsI 3HAHUKW M YMEHUHN MO (U3HMKE C MCIOJIb30BaHUEM
Pa3IMYHbIX HCTOYHUKOB MH(POPMAIIUN U COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHI;

. BOCIIUTaHHE YOEKICHHOCTH B BO3MOXXKHOCTH TO3HAHHS 3aKOHOB MPUPO/IBI;
WCIIONB30BaHUS JTOCTIDKCHHN (PU3UKKM Ha OJaro pa3BUTHUS YEJIOBEUECKOW IMBHIM3AIUY;
HEOOXOMMOCTH  COTPYJHHUYECTBA B  IMPOLIECCE COBMECTHOTO  BBIMIOJIHEHUS — 3ajad,
YBOKUTEIBHOTO OTHOIICHUS K MHEHHUIO OINIMOHEHTa TMpH  OOCYXJACHHH MpolemM
€CTECTBEHHOHAYYHOTO  COJIEp)KaHUsl; TOTOBHOCTM K  MOpPaJIbHO-3THUUYECKOW  OIICHKE
WCIIOJIb30BAaHUSI HAYYHBIX JIOCTH)KEHHI, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTYy OKpYXKarollen
CpeIibl;

. UCIONIb30BaHWE TPUOOPETEHHBIX 3HAHMM W YMEHUH [N pelleHHs
MPAKTUYECKUX 3a/lad TIOBCEAHEBHOM JKM3HU, oOOecredeHusi Oe30MmacHOCTH COOCTBEHHOM
KU3HHM, PalMOHAIBHOTO TIPHUPOIOINOIL30BAHUS ¥ OXpaHbl OKPYXKAroOIIeH cpenbl |
BO3MO’KHOCTSIMA MPUMEHEHUSI 3HAHUM MPU PEUICHUH 3a/1ay, BOZHUKAIOIIUX B MOCIEIYIOIIEH
npodeccHoHaNBEHOM e TENbHOCTH.

B mporpammy BKIIIOUEHO cofiepKaHue, HampaBlieHHOe Ha (opMHupoBaHUE

Y CTyIEHTOB KOMIIETEHIUI, HeoOXoauMblx Juis kKadecTBeHHoro ocsoenus OIIOII CIIO Ha
0a3e OCHOBHOTrO 00mero 0o0pa3oBaHHUS C TOJYYCHHEM CpeaHEero oOmiero oOpa3oBaHHs —
MpPOrpaMMbl ~ TIOATOTOBKM  KBAIM(UIIMPOBAHHBIX  pabOYMX, CIYXKAllUX, MPOTPaAMMBbI
MOJIrOTOBKH criernuainctoB cpenuero 3eena (IITICC3, IITKPC).



OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIUILIAHBI «®U3UKA»

B ocnHoge yaeOHOM mucnuIiuiiHbl «®Du3uka»y JEKUT YyCTaHOBKA Ha (QopMupoBaHUE Y
00y4aeMbIX CUCTEMbI 0a30BBIX MOHATHNA (PU3UKH U MPEICTABICHUNA O COBPEMEHHOH (hn3ndIecKoit
KapTHMHE MHUpa, a Takke BbIpadOTKAa YMEHMH MPUMEHATh (GU3NYECKHE 3HAHUS, Kak B
poeCCUOHATILHOM IeATEFHOCTH, TaK M JUIS PEIICHUS KU3HEHHBIX 3a/1a4.

MHorue nonoxxeHusi, pa3BuBaeMble (U3UKOH, paCCMAaTPUBAIOTCA KaK OCHOBA CO3JIaHMsI U
WCTOJIb30BaHUST MH(POPMALMOHHBIX M KOMMYHUKAaUMOHHBIX TexHojoruii (MKT) - omnoro wu3
HanboJiee 3HAYUMBIX TEXHOJIOTHYECKUX JOCTIXKEHUI COBPEMEHHOI LIMBUIIM3ALINY.

@®usnka JaET KIOY K [OHMMAHUIO MHOTOYHCIICHHBIX SIBJIGHMM W NPOLIECCOB
OKpY’Karoiero Mupa (B €CTeCTBEHHOHAYYHBIX O0JIACTSAX, B COIIMOJIOTMH, SKOHOMHUKE, SI3bIKE,
mutepatype u 1p.) B ¢usuke GopMUPYIOTCS MHOTHE BHUABI NEATEIHHOCTH, KOTOPHIC HMEIOT
MeTaIpeAMETHBIN XapakTep. K HUM B MepBYIO O4epe/ib OTHOCSATCS MOJICIUPOBAHUE OOBEKTOB H
MIPOLIECCOB, MMPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS, CUCTEMHO-UH()OPMAIIMOHHBINA aHAIN3,
dbopMynupoBaHHE TUIIOTE3, aHaJIU3 M CHUHTE3, CpaBHEHHUE, 0000IIeHue, cucTeMaTH3aIus,
BBISIBIICHUE TPUYMHHO-CJICACTBEHHBIX CBS3€H, IMOWCK aHAJOTOB, YIpaBlieHUE OOBEKTaMU H
npoueccamMu. VIMEHHO 3Ta JMCUUILIMHA TO3BOJISIET IMO3HAKOMUTH CTYIEHTOB C HAy4HBIMU
METOJIaMH TTO3HAHUS, HAYYUTh UX OTJIMYATh TUIIOTE3Y OT TEOPHUH, TEOPUIO OT IKCIIEPUMEHTA

®dusnka mMmeeT O4YeHb OOJBIIOE M BCE BO3PACTAIONICE YHMCIO MEKIHCLUILTMHAPHBIX
CBSI3€i, MPUYEM KaK HAa YpOBHE IMOHSITUWHOIO ammapara, TaKk U Ha YPOBHE WHCTPYMEHTApHS.
CkazaHHOE MO3BOJISIET pacCMaTpUBaTh (U3UKY KaK «METaIUCIUILUINHY», KOTOpast IPEJOCTABIISIET
MC)KI[I/ICIII/IHJII/IHapHI)If/'I SI3BIK IJISA OIIMCaHUA HayLIHOfI KapTUHBI MHpa.
®dusnka sBISETCS CHCTEMOOOpa3yromMM (aKTOPOM ISl eCTECTBCHHOHAYYHBIX Y4EOHBIX
npeaAMETOB, IMOCKOJIBKY (1)I/IBI/I‘I€CKI/IG 3aKOHBI JIC)KaT B OCHOBC COACPIKAHHA XUMHHU, 6I/IOJIOFI/II/I,
reorpaduu, aCTPOHOMHH U CIICHHATBHBIX TUCHUIUTUH (TEXHUYECKash MEXaHUKa, IEKTPOTEXHHUKA,
NEKTPOHUKA M Jip.). YueOHas nucuuiuinHa «®u3nka» co3JaeT YHUBEpCaJbHYIO 0azy ams
U3yueHHUsl o0uenpopecCHOHANbHBIX W CIEUUATbHBIX TUCHMIUIMH, 3aKiajbiBas (yHIaMEHT
MOCJIEIYIONIEro 00yUYEHHUs CTYIEHTOB.

Ob6nanas J0rMuecKor CTPOIMHOCTBIO U OMUPASACH HA HKCIIEPUMEHTAIbHbIE (PAKThl yueOHas
muciuminHa «®Pusnka» GOpMHUPYET y CTYACHTOB MOJJMHHO Hay4HOE MUpPOBO33peHue. dusuka
SBJISICTCS. OCHOBOW YUEHHS O MaTepUaIbHOM MHUPE U peIaeT MpodaeMbl 3TOr0 MUpA.

MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEFHOM ILVIAHE

VYuyebHast aucuumuimHa «@Pusuka» sBIsSeTCs y4yeOHbIM IpEAMETOM IO BbIOOpY U3
oOsi3aTenpbHOM mpeameTHOM obOnactu  «EcrectBennsie Hayku» @OI'OC cpemgnero oOiero
o0Opa3oBaHMUsl.

B npodeccuoHaIbHBIX o0pa3oBaTeNbHbIX OpraHu3alHusIX, peanu3yromux
00pa3oBaTeNbHYIO MPOrpaMMy cpenHero obmero oOpasoBanusi B mpenenax ocBoenus OITOIT
CIIO Ha 6a3e ocHOBHOTO O0IIero oOpa3oBaHus, yueOHas nucnurumHa «Dusukay u3ydaercs B
obmeoOpazoBarenpbHoM Iukie ydeOHoro muana OIIOIT CIIO Ha 6Gaze OCHOBHOTO OOIIETO
oOpaszoBaHus ¢ noxydeHueMm cpensero oodmiero oOpaszosanus (IIIIKPC, IIICC3). B yueOHbIX
wranax [IIIKPC, IIICC3 wmecto yueOHON aucuuruinHel «®Pus3ukay — B COCTaBe
o011eo0pa3oBaTeNbHbIX y4E€OHBIX TUCIHUIUIMH IO BBIOOPY, (opMHpyeMBbIX U3 00s3aTeNIbHBIX
npenMeTHeix oOmacteit ®I'OC cpemnero obmiero obpaszoBanusi, s npodeccuit CIIO u
cnernmansHocTeil CITO cooTBeTCTBYMOMIETO TTPOd It TPO(hEeCCHOHATEHOTO 00pa30BaHUsI.



PE3YJbTATBHI OCBOEHUA YYEFHOM JUCIHUILIAHBI

OcBoenue copepxanusi yueOHON aucHUIUIMHBL «DPu3nka» 00ecrnedynBaeT JOCTHKEHUE
CTY/ICHTaMH CJIEIYIOLINX Pe3yibmamos.

JUYHOCHIHBIX:

o YYBCTBO TOPAOCTH M YB@KEHHSI K MCTOPUH U JOCTIIKEHUSM OTEYECTBEHHOMN
¢busnueckoil Hayku; PU3NIECKH TPaMOTHOE MOBEJACHIE B TPO(HECCUOHATBLHOM ACSITETFHOCTH U B
OBITY TIpH OOpaIlIEHUH ¢ TPUOOPAMHU U YCTPONCTBAMHU;

J TOTOBHOCTh K MPOJOJDKCHUIO OOpa30BaHMs W TOBBIIICHUSA KBaTH(HUKAIUU B
n30paHHON TMPO(ECCHOHANBHON JESATEIPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIM (PH3HMUECKUX
KOMIIETEHIINH B 3TOM;

. YMEHHUE UCIIOJIb30BaTh JOCTHKEHUSI COBPEMEHHON (PU3NUECKON HAyKH
U (PU3HYECKHX TEXHOJOTHMH Ui MOBBIIIEHUS COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHUS B
BBIOpaHHOM MpodeccnoHaNbHOM 1eATeNbHOCTH;

. CaMOCTOSITENIbHO J00BIBaTh HOBBIC JJIsi ce0s1 (pU3UUECKUE 3HAHMSA, MCIIONB3YS
JUISL 3TOTO JIOCTYITHBIC UCTOYHUKUA UH(POPMAIINY;

L YMCHHUEC BBICTpaNBAaThb KOHCTPYKTHBHBIC B3daWMMOOTHOHMICHUA B KOMAHAC I10
pelIeHuIo 00IuX 3a/1a4;

o YMEHHUE YIpPAaBISATh CBOCH II03HABATEIILHOW JESTEIBHOCTHIO, IPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHSI.
MemanpeomMenHbIxX:

° HCIIOJIb30BAaTh PA3JIMYHBIC BU/IbL IO3HaBaTEILHOU ACATCIIBHOCTU JIA PCUHICHUA

¢bu3nveckux 3aaad, NPUMEHATH OCHOBHBIE METOABI TIO3HAHUS (HAONIOJCHHE, OIMCAHHE,
U3MEpEeHue, SKCIEPUMEHT) JIJIsl U3YUYEHUs Pa3IMUHbIX CTOPOH OKpY»Karollel AeHCTBUTEIbHOCTH;
o HCIIOJIb30BaTh OCHOBHbBIE MHTEIIEKTyaJbHbIE OIlEepalllM: MOCTAaHOBKA 3aJlauM,
¢dbopMyIHpOBaHHE THUIOTE3, AHAIN3 M CUHTE3, CPaBHEHHE, OOOOIIEHHE, CHCTEeMaTH3aLus,
BBISIBIIEHHE TPUYMHHO-CJIEICTBEHHBIX CBsI3€H, MOUCK aHaJoroB, (JOPMYIUPOBAHUE BBHIBOJIOB IS
U3YYEHUs PA3JIMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, (U3NYECKUX SBJICHUN U (PU3MUECKUX
MIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B MPOoeCcCHOHATIBHOM chepe;

J yYMEHHE T€HEPUpPOBaTh WUJEU U ONpPENENSITh CPEACTBA, HEOOXOAUMBIE ISl UX
peanuzanuy;

o UCMOJb30BAaTh  PA3JIMYHbIE WUCTOYHMKM IS TOJy4eHUus  (U3NYECKOH
uHpOpMalY, YMEHHE OLIEHUTD €€ J0CTOBEPHOCTH;

J aHAJIM3UPOBATH U MPEACTABIATh HHPOPMALUIO B PA3IMYHBIX BUIAX;

J nyOJIMYHO TPEACTaBIATh PE3YJIbTaThl COOCTBEHHOIO MCCIEI0BaHUS, BECTH
JTUCKYCCHUH, JOCTYIIHO M TapMOHHMYHO codYeTas cojJepkaHue Hu (OopMbl MpPECTaBIIEMON
uHpopMalnu.
npeomemmuvix:

¢ c(hOpMUPOBAHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKU B COBPEMEHHOM Hay4HOM
KapTUHE MHpa; TOHUMaHue GU3NYECKON CYIIHOCTH HAOII0daeMbIX BO Bcenennon
SIBIICHHI;

e [oHMMaHWe poiau Gu3MKM B (popMHpOBaHMM Kpyrozopa H  (QYHKIIHMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pelIeHHs] MPAaKTUYECKUX 3a/1ay;
® BIJIQJICHHE OCHOBOMNOJAraloMMMU (U3NYECKUMU TOHSATHAMH, 3aKOHOMEPHOCTSAMH,
3aKOHAMHU U TEOPUSIMH; YBEPEHHOE MCIOIb30BaHUE (PU3NYECKON TEPMUHOIOIMH U CUMBOJIUKH;
® BJIQJICHUE OCHOBHBIMH METO/JAaMHU HAy4HOTO IMO3HAHHUA, HMCIIOJIB3YeMbIMH B (hH3MKe:
HaOJI0IeHNe, ONMCaHUe, U3MEPEHUE, IKCIIEPUMEHT;

. yMeHus o0pabaThiBaTh Pe3ysibTaThl M3MEPEHUH, OOHAPYKUBATh 3aBHCHMOCTH
MEXy (PU3NUEeCKUMHU BETUIMHAMHE, OOBSICHATH MTOJTYYCHHBIC PE3YIbTaThI U JIETaTh BHIBOIBI;
. c(hOpPMHUPOBAHHOCTh YMEHUS peliaTh PU3NIECKHUE 3a/1a4H;



o cOPMHUPOBAHHOCTH YMEHUS MPUMEHSThH IOIYYCHHBIC 3HAHUS JIsI OOBSICHEHHS YCIOBHHA
npoTekaHus (U3NYECKUX SIBICHUM B Tpupoje, B NpodeccuoHanbHON chepe u ams
HPUHSATHS NPAaKTHYECKUX PEIICHNH B TOBCEIHEBHOM KHU3HM;

e chopMHpOBAaHHOCTH COOCTBEHHOW TMMO3UIMM MO  OTHOWICHUIO K  (PU3UYCCKOM
nH(pOpMAaIINH, TTOTY4aeMON U3 PA3HBIX HCTOUHUKOB.

COJEPXAHME YYEBHOU JUCIIUITJINHBI

BBeagenue

®dusnka — pyHAaMeHTalbHas HayKa O IPUPOJIE.

EcrecTBeHHOHay4HBId ~ METOJ  IIO3HAHUsA, €ro  BO3MOXHOCTH U  TI'PaHULBI
IIPUMEHUMOCTH. DKCIIEPUMEHT M TEOpHsl B IIpOLECCE MO3HaHMs Ipupoasl MoaenupoBaHue
¢u3nveckux SBJICHUN W TpoleccoB. Poib IKCIEpUMEHTa W TECOPHH B IpoIecce MO3HAHUS
npuponsl. Dusnyeckas BenuuuHa. [lorpemHocTH u3MepeHUH (PHU3MUECKUX  BEITHMYUH
dusnueckue 3aKoHbl. [ paHUIIbI IPUMEHUMOCTH (Qu3MUecKuX 3akoHoB [loHATHE O (hU3HYecKOi
KapTuHE Mupa. 3HaueHne pu3nuku npu ocBoenuu npodeccuii CI1O.

1. MexaHnuka

Kunemamuka. Mexannueckoe auwxeHue. Ilepememenue. Ilyts. CkopocTs.
PaBHOMEpHOE NpsAMOIMHENHOE IBHKEHHE. YCKOpeHHE. PaBHOmepeMeHHOE NpsIMOJIMHEHHOE
newkenue. CBoOoaHoe majeHue. J[BrkeHue Tena, OpOIICHHOTO IMOJ YIJIOM K TOPU30HTY.
PaBHOMEpHOE NBHXKEHUE 110 OKPY>KHOCTH.

3axonwvt mexanuxku Hoiomona. 1lepBbiii 3akoH Hprotona. Cuia. Macca.
Nmnynsc. Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCUYECKOW TUHAMUKHU.
Tperuii 3akoH HproTOHA. 3aKOH BCEMUPHOI'O TATOTEHUS. [ paBUTallMOHHOE TIOJIE.
Cuna tspxectu. Bec. CiocoObl u3mepenust Maccbl Tesl. CHiibl B MEXaHHKE.

3akonsl coxpanenHusa 6 mexanHuke. 3aKOH COXpaHEHHUs HMIy/lbca. PeakTuBHOE
neuxkenne. Pabora cunel. PaboTa moTeHIManbHbIx cuil. MomHocTs. DHeprus. Kunetnyeckas
sHeprusl. [loTeHimanbHas sHeprus. 3aKOH COXpAaHEHHs] MeXaHW4YecKo sHepruu. [Ipumenenue
3aKOHOB COXPaHEHUS.

Jlemoncmpayuu. 3aBUCUMOCTh TPAa€KTOPUHM OT BHIOOpa CHUCTEMBI OTcueTa. Bumisl
MeXaHW4YeCcKoro JABmxkeHus. Cinoxenue cuil. PaBeHCTBO U TPOTHUBOIIOIOKHOCTh HaIlpaBIeHUS
cun jaectBuss U npotuBoaercTBuss. Cuibl TpeHus. Ilepexol MOTEHIMANIbHOW HEPrUU B
KHHETUYECKYIO U 0OpaTHO.

Jlabopamopuwvie pabomur:
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMS OT BECa Tejla U OT poJa TPYIIMXCS
ITOBEPXHOCTEH.

2. OcHOBBI MOJIEKYJISIPHOI PU3MKH U TEPMOTUHAMUKHI

OcHogvl monekynapuo-kunemuyeckoi meopuu. Uoeanvnwiii 2a3. OCHOBHBIE ITOJOXKEHUS
MOJIEKYJISIPHO-KUHETHYECKOHN Teopuu. Pasmepsl 1 Macca Mosiekyn U atoMoB. bpoyHoBckoe
nskenue. nuddysus. Cuibl u sHEpPrust MeXMOJIEKYIISIpHOTO B3auMojieiicTBusa. CTpoeHun
ra3o00pa3HbIX, KUAKUX U TBEPbIX Tesl. CKOPOCTH ABMXKEHUS MOJIEKYIN U UX U3MEpPEHUE.
WneanbHblii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOW TEOpUN
ra3oB. Temneparypa u ee usmepeHue. ['a3oBbie 3aKk0HbI. AOCOJIIOTHBIN HYJIb TEMIIEPATYPHI.
TepMmonnHaMuyeckas IIKaia TeMIepaTypbl. Y paBHEHUE COCTOSHUS WeaIbHOTO ra3a. MosspHas
ra3zoBasi [IOCTOSIHHASL.

Ocnogvl mepmoounamuku. OCHOBHBIE IOHATHS U ONIpeeNeHNs. BHYTpeHHsIs1 3HepTrUs
cucrteMbl. BHyTpeHHsIs1 sHeprus uiaeanpHoro raza. Pabora u teroTra kKak GopMbl nepesadu
sHeprur. TermmoeMKOoCTh. Y aenbpHas TEIJI0EMKOCTh. Y paBHEHHE TerioBoro Oananca. [lepBoe
Hayajo TepMOAMHAMHUKU. AnuabaTHbId mpouecc. [IpuHIUN 1eHCcTBUS TEIIOBOM MalIWHBI.
KII/ TermmoBoro npuratens. Bropoe Hauano TepmMoavHaMHUKU. TepMOIMHAMHUYECKas IIKajia
TeMIeparyp. X0JOAUIbHbIE MaIIMHEI. Ternosbie npurates. OxpaHa NpUpOBL.



Ceoiicmea napoe. Vicnapenue u xoHjaeHcarusi. HacbllieHHBIM map U €ro CBOMCTBA.
AOCONIIOTHAsE ¥ OTHOCHTENbHAsI BJIIAXKHOCTh Bo3ayxa. Touka pockl. Kumenue. 3aBUCHMOCTH
TeMIIepaTypbl KUIEHUs OT JaBieHus. [leperpeTslil map v ero UCroiab30BAaHUE B TEXHUKE.

Ceoticmea  scuokocmen.  XapaKTEpPUCTHKA  JKUJKOIO  COCTOSIHUS — BELIECTBA.
[ToBepXHOCTHBIN CIIOM KUAKOCTH. DHEPrusl MOBEPXHOCTHOIO cCJIos. SIBIEHUS Ha rpaHule
KUJKOCTHU C TBEpAbIM TenoM. KanuuispHele siBjaeHusI.

Ceoiicmea meepovix men. XapakTepUCTHKA TBEPIOIO COCTOSHUS BEIIECTBA. YIIpyrue
CBOMCTBA TBEpAbIX Tes. 3akoH ['yka. MexaHumdyeckue CBOMCTBa TBEpAbIX Tell. TerioBoe
paclIupeHne TBEPABIX TEII U )KUAKOCTEU. [1maBiieHne u kpuctaum3anus.

Jemoncmpauuu: JIpwxenue OpoyHoBckux dactuil. Hduddysusa. Ilcuxpomerp wu
TUTPOMETp. SIBNIEHUS MOBEPXHOCTHOTO HATsHKEHHs W cMaduBaHus. Kpucramnel, amopdHbie
BEILIECTBA, KUJKOKPUCTATUIMUECKHUE Tela.

Jlabopamopnusie pabomot:

Pacuer maccel Bo3yxa B KJIACCHOM KOMHATE.

N3mepenus BIaXHOCTH BO3AyXa.

3. DJeKkTpoaHHAMHUKA

Inekmpuueckoe none. DIEKTPUUECKUE 3apsAlbl. 3aKOH COXpaHEHMs 3apsna. 3aKoH
Kynona. Onekrpuueckoe mnose. HanpsbkeHHOCTh —3nekTpuueckoro nosst.  I[TpuHuun
cynepno3unuu mosied. Pabota cun snextpoctatnueckoro mois. [lo-tenmman. Pasnocthb
MOTEHUMAJIOB. DKBUIIOTEHUUAJIbHbIE MMOBEPXHOCTU. CBSI3b MEXKAY HANpPSHKEHHOCTBIO U
Pa3HOCTBIO MOTEHLUUAJIOB SJIEKTPUUYECKOro MOoJsl. JIMANEeKTpUKH B 3IIEKTPUUYECKOM IIOJIE.
[Honspuzanus qusnexTpukoB. [TpoBogHuKN
B anekTpuyeckoMm mnose. Konaencaropsl. CoefiHeHNE KOHICHCATOPOB B OaTtapero. JHeprust
3apsKEHHOT0 KOHJIEHCATOpa. DHEPrus 31EKTPUUECKOTO MOJIA.

3aKkonsl nOCMOAHHO020 moOKa. YCIOBUs, HEOOXOOUMBbIE Uil BO3HUKHOBEHUS U
MOAIepKaHUs 3JIEKTpUUECKOoro Toka. Cuiia ToKa U INIOTHOCTh TOKa. 3akoHa Oma Uil ydacTka
nenu 6e3 DJIC. 3aBUCHUMOCTb 3JEKTPUYECKOIO CONPOTHUBIEHUS OT Marepuania, JUIMHBI U
IJIOLIA/IA MTOTIEPEYHOr0 CEUEHUsI MPOBOAHMKA. 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKOB OT TEMIIEpPAaTypbl. DJIEKTPOJBMKYILAs CHJIA
HCTOYHUKA ToKa. 3akoH Oma nns monHoM nenu. Co-enuHeHue npoBoAHUKOB. CoennHeHue
HMCTOYHUKOB JJIEKTpUYECKOW HHepruu B Oarapero. 3akoH Jxoyns — Jlenna. PabGorta u
MOIIHOCTb JJIEKTPUYECKOI0 TOKa. TernoBoe JeNCTBHUE TOKA.

Onexmpuueckuii mox 6 paziuuHpIX cpedax. DIEKTPUUYECKHM TOK B MeTasulax.
OnexTpoHHBIN ra3. Pabora BeIxoga. DIEKTPUUYECKHUM TOK B 3JIEKTPOIUTAX. DIEKTPOIN3. 3aKOHBI
@dapanes. [IpuMeHeHHE 2JIEKTPOJIU3a B TEXHHUKE. DJIEKTPUUYECKHM TOK B ra3ax M BaKyyMe.
WNonmzamus raza. Bunpbl ra3oBeix paspsaoB. [lonstue o mimasme. CBOWCTBa M NMPUMEHEHHE
ANEKTPOHHBIX MYYKOB. DJIEKTPUUECKUN TOK B MOIynpoBoAHHKax. CoOCTBEHHAas MPOBOANMOCTD
MOJIyIPOBOIHUKOB. [10yIIpoBOJHUKOBBIE TPHUOOPHI.

Maznummnoe none. MaruutHoe noje. BekTop MHIyKIMM MarHUTHOTO noJisd. [lelicTBue
MarHUuTHOTO IOJIs1 HAa IPSIMOJINHEWHBIN TPOBOJIHUK C TOKOM. 3aK0oH AMIiepa. Bzaumonenicreue
TOKOB. MarHuTHeli moTok. PaboTa mo mepemenieHno MpoBOJHUKA C TOKOM B MarHUTHOM
nosie. JlelicTBME MArHWTHOIO MOJIA Ha JABHWXKywMiics 3apsa. Cuna Jlopenma. Onpenenenue
YAETBHOTO 3apsiia. Y CKOPUTENN 3apSKEHHBIX YACTHII.

Inexmpomaznumnan uHOyKyuA. DIEKTPOMAarHUTHAs HHAYKIMS. Buxpesoe
anekTpuyeckoe nosue. CaMOMHAYKIUSA. DHEPrusi MAarHUTHOTO MOJIS.

Hemoncmpayuu: Kounencaropel. IlomynpoBogHukoBbld  auon.  TpanH3ucrtop.
DneKTpou3MepHUTeIbHbIE MPUOOPBL. DiekTpoMarHuTHas uWHAYKOUSA. Omnbitel  Dapages.
Tpancdopmatop.

Jlabopamopusie padbomoi:

Omnpenenenne EKTPOEMKOCTH KOHAECHCATOPA.
HccnenoBanue 3aBUCUMOCTH MOIIIHOCTH, TMOTPEOIIsIeMOil TaMITOi HaKaJTMBaHUS OT
HaPsDKEHUS Ha €€ 3aKuMax.



N3ydenue aneKTpuyeckux CBONCTB MOTYIPOBOJHUKOBOTO THO/A.
N3ydenue sBneHus 31€KTPOMarHUTHON UHAYKLIUH.

4. KosieGaHusi U BOJIHBI

Mexanuueckue xonevanus. KonebarenpHoe apmwkeHune. ['apMoHndeckne KoueOaHus.
CBoOoHbBIe MexaHHueckue KosieOaHus. JIuHeliHble MexaHNYeCcKHe KoJieOaTeIbHbIe CUCTEMBI.
[IpeBpamienne sHeprud mpu  KojebarenbHOM JABMKeHHH. (CBOOOIHBIE 3aTyXarollue
MeXaHu4ecKue Kojebanus. BeIHyK/IeHHbIC Me-XaHUYECKHE KOJIeOaHuU .

Ynpyzue e6onnwi. Ilomepeunble W TPOAOIbHBIE BOJHBL. XapaKTEPUCTUKUA BOJIHBIL.
VYpaBHeHnue miockor Oerymied BoaHbl. MuaTepdepenius BoaH. [lonstue o audpakuuu BOJIH.
3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €r0 IPUMEHEHUE.

dnexkmpomaznumnsle Konedanus. (CBOOOJHBIE HIIEKTPOMATrHUTHBIE —KOJeOaHUS.
[IpeBpamienne HHEpruud B KoyeOaTeNIbHOM KOHType. 3aTyXarollue 3JIEKTPOMAarHUTHbBIC
KojeOanus. ['eHeparop He3aTyxaroNMX O3JIEKTPOMAarHUTHBIX KojeOaHuil. BbIHyXIeHHBIE
anekTpuyeckue konebanus. [lepemennslii Tok. ['eHepaTop mepemenHoro toka. EMxoctHoe u
WHIYKTUBHOE CONPOTHBICHUS IEpeMEeHHOro Toka. 3akoH Oma A 3JeKTPUYECKOW Lemnu
MEepeMEeHHOro Toka. PaboTta W MOIIHOCTH TEpEeMEHHOro ToKa. [eHepaTopbl TOKa.
Tpanchopmaropel. Toku BbicOKOH wacToThl. [lomyuenue, mepemaya u pacmpezeseHue
ANEKTPOIHEPTUH.

dnexmpomaznumusle 6071Hbl. DICKTPOMArHUTHOE I0JIE€ KaK OCOOBIM BUJA MaTEepHUU.
DOnexkTpoMarHuTHeie BoOJHBL. Bubpatop [I'epma. OTKpbITBHIA  KONEOATEIbHBIM  KOHTYP.
WN3o6perenne pamguo A.C. IlonoBeiM. [lonstue o  paguocBsizu. I[Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH.

Jemoncmpayuu: CBoOOIHBIE U BBIHYX/IEHHbIE MEXaHUUYECKUEe KosiebaHus. Pe3onaHc.
OO6pa3zoBanue U pacnpoCTpaHEHHUE YIIPYTUX BOJIH. YacToTa KoieOaHuii 1 BbICOTa TOHA 3BYKA.

Jlabopamopnuvie pabomot:

Onpenenenue ycKopeHusi CBOOOIHOTO Ma/IeHUs ¢ TIOMOIIbIO0 MATEMAaTUYECKOT0 MasATHHKA.

5. Onruka

Ilpupooa ceema. CKOpPOCTh pacHpOCTpaHEHHUsT CBETA. 3aKOHBI OTPAKEHUS U
npenomsieHus: cBera. llomHoe otpakenue. JImu3pl. [ma3 kak onTudeckas cucTeMa.
OnTHyueckue npuodopsl.

Bonnoewvie ceoiicmea ceema. VInrepdepenuus cera. KorepeHTHOCTb CBETOBBIX

nyuyeit. UnTtepdepenns B ToHkux miueHkax. [lomocsl paBHo# Tommuubl. Konbiia HeioToHa.
Hcnonb3oBanne uHTEp(EpeHIIMM B HAyKE U TEXHUKE.
Hudpakuus ceeta. Judpakius Ha menu B nmapamuienbHbIX Jydax. [udpakiuonnas pemnieTka.
[Tonsitue o romorpadumn. Ilomsipuzarus nmomnepeunsix BoiH. [lomsipusarust cBera. J[BoiiHOoe
nyyenpenomiuenue. [lonspounsl. Jucnepcus cseta. Buasl criektpoB. CreKTpbl UCIYCKAaHHUS.
Crnektpsl morjiouieHus. YIbTpadHoieToBoe M HH(pakpacHOe H3iIydeHUs. PeHTreHoBckue
nyun. X mpupoaa u cBOKCTBA.

Hemoncmpayuu: Onrudeckue mnpubopsl. IlodydyeHue crektpa ¢ MOMOUIBIO
TUGPAKIIMOHHOMN PEeIIeTKH.

Jlabopamopnwvie pabomoi:

Omnpenenenue nokasarest MPeTOMICHHUS.

6. OCHOBBI ClIEeNMAJIBLHOI TEOPUH OTHOCHTEJILHOCTH
NHBapuaHTHOCTb MOJYJIsl CKOPOCTH CcBeTa B Bakyyme. [loctynaTel DitHmTeiHa.
[TpocTpaHcTBO M BpeMs CiENMaIbHONW TEOPUU OTHOCUTEIBLHOCTH. CBSI3b MacChl M SHEPTUH
CBOOOJTHOM YaCTUIIBI. DHEPTHS TTOKOSI.

7. JJ1eMeHTbl KBAHTOBOM (pu3uKu
Keanmoeaa onmuka. TerioBoe wu3nydeHwe. PacnpeneneHue SHEPrud B CIHEKTpE
abcomoTHO Y€pHoro Tena. KBanroas runoresa [Inanka. ®oToOHBI.



Bremnunii ¢orosnextpudeckuit 3pdexr. Buyrpennuit porosdpdexr. Tumbsr (oTornemeHTOB.
JlaBnenue cBera. [IoHsTHE O KOPITYCKYJIAPHO-BOJIHOBOM MPUPOJIE CBETA.

Qu3uka amoma. Pa3BUTHE B3IVIAJ0OB HAa CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojxopoja. SnepHas monens aroma. OnbiTel D. Pesepdopna. Moxaens aroma
Bojopoaa nmo H.bopy. I'mnore3a ne bpoitns. CooTHomenne HeonpenenénnocTeit [ elizenoepra.
KBaHTOBBIE reHEpaTOPHI.

QDuzuka amomnozo aopa. EcTtecTBeHHas paJuOaKTUBHOCTb. 3aKOH PaJHMOAKTUBHOIO
pacnana. CriocoObl HAOMIOACHUS U PETUCTPALIMU 3apsHKEHHBIX YacTull. Dddext BaBumoBa —
YepenkoBa. Ctpoenue aromHoro sapa. Jledekr maccel, SHEprusi CBA3M M YCTOWYHMBOCTH
aTOMHBIX sifep. SnepHble peakuuu. VckyccTBEHHas paguoaKTHBHOCTb. [leneHne TshKebIX
anep. llenmnas snepHas peakuus. YnpasiseMmas LeNHas peakuus. SInepHsld peakTop.
[TonydyeHue paaMOAKTUBHBIX HM30TONIOB M WX MpUMEHEHHE. buosnormyeckoe JencTBUE
PaAMOaKTUBHBIX U3JTy4YE€HUHN. DJII€MEHTapPHbIE YaCTUIbI.

8. OBouronusa Becenennoit
Cmpoenue u pazeumue  Bcenenmnoil. Hama  3Be3gHas  cucrema
lNanaktuka. [pyrue ranaktuku. beckoneuynocts Beenennon. IloHaTHE O KOCMOIOTHH.
Pacmmmpsromasics Beenennas. Monens ropsiueit Beenennoit. CtpoeHue v mpoOUCcX0xkICHUE
lanaktuk. TémMHas Matepus U TEMHAS SHEPTUS.

Deonoyua  36e30. Tunomeza  npoucxoxncoenun  Conneynoit  cucmemol.
Tepmosinepuslii cunres. IIpobiaema TepmosiaepHoil sHepreTuku. DHepruss ConHLA U 3BE3..
Oomronus 38e31. [Ipoucxoxaenue CoaHEUHON CUCTEMBI.

Jlemoncmpauuu: Connednas cuctema. @ororpadun mnaner. Kapra JIyHbl 1 1utaHer.
Ctpoenue u 3BomtoNMS BeenenHoil.

Temut pechpepamos (00k1a008), UHOUBUOYAILHBIX NPOEKNLO8

L4 AKYCTI/IHCCKI/IC CBOMCTBaA TOJIYIIPOBOAHUKOB.
° AJ'ILTepHaTI/IBHaSI 9HEPICTUKA.

e Annpe Mapu Amnep — OCHOBOIOJIOKHHK IEKTPOJUHAMHUKH.

ACHHXPOHHBIN JBUTATEINb.

Actepounsl.

ACTpOHOMMSI HAIINX JHEU.

AtomHast pusuka. M3otonsl. [Ipumenenne paqnoakTHBHBIX U30TOIOB.
becKOHTaKTHBIE METO/IBI KOHTPOJIS TEMIIEPATYPBHI.

bunossipHble TPaH3UCTOPHI.

Benuuaiimme oTKpeITHS (QU3HKH.

Bupl anekTpudeckux paszpsioB. DIEKTpUUYECKHe pa3psbl Ha CIIyx0e
YEJI0BeKa.

Bnusinue nedexToB Ha puznuecKre CBOMCTBA KPUCTAIIIIOB.
Bcenennas u TeMHas MmaTepusl.

lNanmneo ["anuneit — ocHOBATENb TOYHOTO €CTECTBO3HAHUSA
l'onorpadust u ee mpUMeHEHHE.

JIBM>KeHME Tenna IEPEMEHHON MacChl.

Jludpakius B HaleH KU3HU.

XKunkue KpucTambl.

3akonbl Kupxroga ams 371eKTpu4eckoil nemnm.

3aKOHBI COXPAHEHUS B MEXAHHUKE.

3HaueHue OTKPbITH [ anumnes.

10



Hcaak HploTOH — co3aarens KIacCU4ecKon (pu3uKu.

Hcnonb30BaHne 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Krnaccudukanus u xapakTepUCTUKH 3JI€MEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAs IPOYHOCTH MaTepUaa U €€ CBsI3b CO CTPYKTYPOH.
KoHcTpykuus v BUIbI J1a3€pOB.

Kopones Cepreii [1aBnoBruY - KOHCTPYKTOpP ¥ OPraHU3aTOP POU3BOJICTBA PAKETHO-
KOCMHUYECKON TEXHUKH.

KpuosnexrpoHuka (MUKpPO3IEKTPOHUKA U XOJION).

Kypuatos Urops BacunseBud — ¢pusuk, opraHu3zaTop aTOMHON HAYKU U TEXHUKH.
JlazepHbIe TEXHOJIOTHMH U UX UCIIOJIb30BaHUE.

Jleonapo na BuHum — ydeHbId U n300peTaTersb.

Jlenn Omunnii XpuUCTHAHOBHY — PYCCKHM (DUBHK.

JlomonocoB Muxani BacuibeBuY — y4eHbIH SHIUKIONEIUCT.

MarnuTHbIe U3MepeHus (IPUHIUITBI TOCTPOSHHUS TPUOOPOB, CLIOCOOBI U3MEPEHUS
MarHUTHOTO MIOTOKA, MATHUTHOW MHAYKIIUN).

Makc I[1nank.

Meroa MeueHbIX aTOMOB.

MeToapl HaOIIOICHHS U PETUCTPALIUHN PAJUOAKTHBHBIX U3TYyY€HUIN U YaCTHII.
Meroas! onpeneneHus II0THOCTH.

Monenu aroma. OnbiT Pesepdopna.

MonekynapHO-KUHETUYECKAasi TEOPUs UCATbHBIX T'a30B.

MounHus - ra30BbIi pa3ps B IPUPOIHBIX YCIOBUSAX.

HanoTtexHomorus — MeXAMCIUIUIMHApHAs 00J1acTh yHIaMEHTAIBHOMN 1
IPUKIIATHON HAYKH U TEXHUKH.

Huxona Tecna: ;xu3Hb 1 HEOOBIYAITHBIE OTKPHITHSI.

Hukomnait KonepHuk — co3gareins reITMoLEeHTPUUECKON CUCTEMbI MUpA.
Hunbsc Bop — ogun u3 co3nareneit coBpeMeHHON (U3UKHU.

Hyxneocunres Bo BeeneHHOM.

OOnbsicHeHHEe HOTOCHHTE3a C TOUKHU 3pEHUS (PU3UKH.

OnTHyueckue sBIEHUS B IPUPO/IE.

OTKpbITHE ¥ IPUMEHEHHE BHICOKOTEMIIEPATYPHOMN CBEPXIIPOBOJAUMOCTH .
[IepeMeHHBII JIEKTPUYECKUI TOK U €70 IPUMEHEHUE.

[Ima3ma — yeTBepTOE COCTOSIHUE BELIECTBA.

[TnaneTsr CoTHEUHOM CHUCTEMBI.

[ToynpoBOIHUKOBBIE TaTYMKU TEMIIEPATYPBHI.

[TonoB Anekcannp CrenaHOBUY — PyCCKMIA yUeHBIH, H300peTarTenb pauo.
[IpumeHneHne KUAKUX KPUCTAJIIOB B IPOMBIIIIJIEHHOCTH.

IIpuMmeHeHne AEpHBIX PEAKTOPOB

[Ipupona dpeppomaruerusma.

[IpoGembl 3K0I0THH, CBSI3aHHBIE C UCIIOIB30BAaHUEM TEIIJIOBBIX MAILUH.
IIponsBoacTBO, epeada U NCIOJIB30BAHNE IIEKTPOIHEPTUH.
IIpoucxoxnenne ConHeunoit CUCTEMBI.

[Tse3030eKkTpUUecKkuit 3pPeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U paauo.

PeakTuBHBIE ABUTaTENN U OCHOBBI paOOTHI TEIIOBOM MalTHBI.
PennkroBoe uznyuenue.

Pentrenosckue myun. Mcropus otkpsiTus. [Ipumenenue.

Poxzaenue u 3BorOLMS 3BE3.

Ponp [{noKOBCKOrO B pa3BUTHU KOCMOHABTHKH.

CBerT - 21eKTpOMarHuTHasl BOJIHA.
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Cunel TpeHuUs.

CoBpeMeHHast CITyTHUKOBAs! CBS3b.

CoBpemenHas (pusnveckasi KapTuHa MUPA.
CoBpeMeHHBIE CPEJICTBA CBS3H.

ConHue — UCTOYHUK KU3HH Ha 3eMIIe.

CroneroB Anekcauap ['puropbeBuY — pycckuii (pU3mK.
Tpancdopmaropsi.

VYabsTpa3syk. (ITonydueHue, cBoCTBa, MPUMEHEHHE).
VYipasisieMblil TEPMOSICPHBIN CUHTES.

YckopuTenu 3apsyKeHHBIX YaCTHII.

®du3uKa u My3bIKa.

dusnyecKkue CBOMCTBA aTMOCHEPHI.

DOTO31EMEHTHI.

dororddexr. [Ipumenenue senenus Gorordpdexra.

UYepHble ABIPHI.

[Ikana >1eKTpOMarHUTHBIX BOJIH.

DKOJIOTHYECKHUE TPOOIEMBbI U BOBMOXKHBIE MYyTH UX PEIICHUS.

Sxobu bopuc CemenoBUY — (HU3HK U U300pETATEND.

®dapanei Maliki — co3aaTenb YI4eHHUsST 00 3JIEKTPOMarHUTHOM I10JIE.

ONeKTpOHHAas IPOBOAUMOCTb METaIOB. CBEPXIIPOBOIUMOCTD.
Opcren Xanc Kpuctuan — 0CHOBOIOJIOKHUK 3JIEKTPOMarHETU3Ma.

TEMATHYECKOE IINTAHUPOBAHHUE

Texnuueckuit npoghuns
npogheccuonanvhozo oépazosanus

[Ipu peanuzamuu cojaepxkaHus 00I11€00pa30BATENHHOM  YUEOHOW JTUCHUILTAHBI
«Puzuka» B npenenax ocBoeHus OITOIT CITO na 6a3ze ocHOBHOro o0rmiero oOpa3oBaHuUs ¢
nosyaeHueM cpensero oobmiero obpazoBanus (IIIICC3) makcumanbHas ydeOHas Harpyska

00yJaroIIuXCcsi COCTABIISCT:

no npodeccusim CIIO TexHuueckoro npoduist — 270 vacos.

(oOs13aTenbHAs) Harpy3ka OOydaroLIMXcs, BKJIIOYas jJabopaTOpHbIE
BHEay/IUTOPHAsl CaMOCTOsITENIbHAs paboTa cTy1eHTOB — 90 yacos.

Temamuueckuii nian

W3 Hux — aynuTopHas
paboter — 180 wacos;

Buj yueoHoii padoThl

KoaunuecTBo 4acoB

AyoumopHnuie 3anuamus
Cooepocanue odyuenus

npogpeccuu CIIO

Benenue 2

1. MexaHuka 38
2.Monekynsapnas ¢pusuka. TepmonnHaMuka 24
3.0nekTpoinHaMuKa 54
4.KonebaHust ¥ BOJIHbI 26
5.0nrtuka 14
6. OCHOBBI CIeIMATBHOM TEOPHUH OTHOCUTEIBHOCTH 2

7.251eMeHThl KBAHTOBOM (PU3UKH 12
8.9OBomronus Beenennoit 8

Hroro 180
BHeayautopHas camocTosiTeJIbHAsA padoTa: 90

IMOATOTOBKA YCTHBIX BI)ICTYHJ'ICHI/Iﬁ 10 3aJaHHBbIM TEMaM, 5CCE,
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JOKJIaJI0B, pedepaToB, UHIUBUYaIbHOTO MPOEKTA C UCHIOJIB30BaHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTUN U .

Bcero

270

HpOMe)KyTO‘lHaﬂ arrecranusd - IK3aMEH

XAPAKTEPUCTUKA OCHOBHBIX BUTOB AEATEJIBHOCTH

CTYAEHTOB
Cooepitcanue Xapaxkmepucmuka 0CHOGHBIX U008 OesAmeIbHOCIU
00yueHusn . .
odyuarwuiezoca (Ha ypoeune yueodHvlx 0eiicmeuil)
Beenenne YMeHHsT TIOCTAaHOBKM LEJIEH JeATEIbHOCTH, IUIAHUPOBATh
COOCTBEHHYIO JEATENIbHOCTh JUIsl JOCTUKEHHS MMOCTABICHHBIX LIEJeH,
IIPEJIBUJICHUS] BO3MOXKHBIX PE3YJIbTaTOB 3TUX JCHCTBUM, OpraHu3aluu
CaMOKOHTPOJISI U OLICHKHU MOJIYYEHHBIX PE3YJIbTATOB.
Pa3Buth crocoOHOCTH SICHO W TOYHO M3JIaraTh CBOM MBICIH,
JIOTUYECKH OOOCHOBBIBATh CBOIO TOUYKY 3pEHHUS, BOCHPUHHMATH H
AQHAIN3UPOBATh MHEHUSA COOECEJIHMKOB, IpHU3HABas IMPaBO JPYroro
YeJI0BEKa Ha THOE MHEHHE.
[IpousBoauTh u3MepeHuss GU3NYECKUX BEJIUYMH U OLEHUBATh
IpaHMLBl  [OrpemHocTe  u3MepeHui. llpencraBnaTrs rpaHuULBI
MOTPEIIHOCTEH U3MEPEHHH MTPH MOCTPOSCHUH TPAPHKOB.
Bricka3piBaTh TUNOTE3bl [UIsI  OOBSICHEHHS] HAOII0JaeMbIX
ainenuid. Ilpegnmaratb Mojenu sBIEHUN. YKa3blBaThb T'PaHULbI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
N3narate OCHOBHBIE IIOJOKEHHSI COBPEMEHHOM Hay4YHOU
KapTHUHBI MUpA.
[IpuBoguTe, mNpuUMEpPH BIUSHUS OTKPHITUA B (HU3MKEe Ha
IIPOrpecc B TEXHUKE U TEXHOJIOTMH ITPOU3BOJICTBA.
Wcnonp3oBate MHTEpHET A1 moKncka MHOpMAaIMH.
1. Mexanunka
Kunemamuka [IpencraBisaTe MEXaHUYECKOE IBHKEHUE TeEIIa

YPaBHEHHSAMH 3aBUCHUMOCTH KOOPAMHAT W IPOEKLUUU CKOPOCTH OT
BPEMEHH.

[IpencraBnsaTh MeXaHHYECKOEe [BI)KEHHE Tella TIpapuKamMu
3aBUCUMOCTH KOOPJMHAT U IPOEKIIMU CKOPOCTH OT BPEMEHH.
OnpenensaTe KOOPAUHATHI, IPOUIEHHBIN MTyTh, CKOPOCTb U YCKOPEHHE
Tena Mo rpadukaM 3aBUCUMOCTH KOOPJIUHAT U MPOEKIHUH CKOPOCTH OT
BpeMeHH. OnpenensTb KOOpAWHAThI, MPOHAECHHBIN MyTh, CKOPOCTh U
YCKOPEHHE TeJa [0 YPAaBHEHUSAM 3aBUCUMOCTH KOOPAWHAT U MPOEKIIUMA
CKOPOCTH OT BPEMEHU.

IIpoBonTh CpPaBHUTEIbHBIN aHanu3 PaBHOMEPHOT'O u
PaBHOIIEPEMEHHOTO JBUKECHHM.

VYKa3aTh HCIOJIB30BAHME MOCTYNATEIBHOTO M BPAIIATEIBHOIO
JBUKEHUH B TEXHUKE.

[IpnoGperaty ombIT pabOTBl B TPYIIE C BHIIOJHEHUEM
pa3IMYHBIX COLIMATIBHBIX POJIEH.

Pa3paboraTh BO3MOXKHYIO CHUCTEMY JEUCTBUN U KOHCTPYKIIHIO
JUIS SKCTIEPUMEHTAIIBHOTO ONPEENIEHNsT KHHEMAaTUYECKUX BEJTUYHH.

[IpencraBnsaTe MHPOpPMALMIO O BUAAX JABMKEHHS B BHJE
TaOJINIIBL.
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3aKkonvl mexanukKu
Huovromona

OOmbsicHeHne JEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB,
MOATBEPXKIAOIINX 3aKOH uHepuuu. M3mepeHwe wmaccel —Tea.
W3mepenne cuibl B3aUMOJCHCTBUA TeJl. BpluncieHne 3HAYCHUS CUI
II0 M3BECTHBIM 3HAYCHMSAM MAacC B3aUMOJCUCTBYIOIIMX TEI U HUX
YCKOpPEHUH. BpIuMClIeHHE 3HAaYeHUs YCKOPEHHUM TEN 110 U3BECTHBIM
3HAYEHUSIM JIEUCTBYIOIIUX cul KU Macc Tei. CpaBHEHHE CHIIbI
JEeHUCTBUSL M NpoTuBoAcicTBUA. [IpuMeHeHHME 3aKOHa BCEMHPHOIO
TATOTEHUS IIPU pacueTax CWI U YCKOPEHUH B3aMMOJEHCTBYIOIIUX
ten. CpaBHEHHE YCKOpPEHHsI CBOOOJHOTO TMaJeHHs Ha IUIaHETaX
COHEUHOM CUCTEMBI. Boienenue B Tekcre yueOHUKA OCHOBHBIX
KaTeropuil HaydHo! MHPOpPMAaLIUH.

3aKonbl COXpAaHenusM 6
MeXAHUKe

[IpuMeHATh 3aKOH COXPAaHEHUS HMMILYJIbCAa I BBIYMCICHUS
U3MEHEHUN CKOPOCTEH TeJl IPU HX B3aUMOJEHCTBUAX. M3mepATsb
paboTy cui U M3MEHEHHE KMHETHYECKOW 3Hepruu Tena. Beramcisars
paboTy CWJI M M3MEHEHHME KWHETUYECKOM SHEpruu Tena. BuruucisaTh
IIOTEHLIMAIBbHYIO SHEPTUIO TEJ B IPABUTALMOHHOM Hojyie. Onpenensrsb
NOTEHIMATBHYI0 JHEPrui0 YHpyro aeGOpMHUPOBAHHOTO Tejla IO
u3BeCTHOM nedopmanuu U KECTKOoCcTH Tena. IlpuMeHATh 3aKoH
COXPAaHEHHsI MEXAaHWYECKOM OJHEPruyM IpH pacdy€rax pe3yJbTaToB
B3aMMOJCHCTBUI T€l TIpaBUTALMOHHBIMM CHUJIaMM M CHJIAMHU
YIPYTOCTH.

VYKasplBaTh T'PAaHULIBI IIPUMEHUMOCTH 3aKOHOB MEXaHUKH. YKa3arhb
yueOHbIE JUCUUIUIMHBI, HPU HM3YYEHUU KOTOPBIX MCIOJIb3YIOTCS
3aKOHBI COXPaHEHMUSI.

2.0cHOBBI MOJIEKYJIAPHOH (U3NKH U TEPMOAMHAMHUKHI

Ocnoegul
MONEKYJIAPHOU
KUHemu4ecKoil

meopuu
Hoeanvuoti zaz

YpaBHEHHS] MOJIEKYIISIPHO-KUHETHYECKONH Teopuu Ta3oB. OnpenensTh
mapamMeTpsl BEHIeCTBa B Ta3000pa3HOM COCTOSSHUM Ha OCHOBaHUH
YpaBHEHUS COCTOSIHHS H7ealbHOTro ra3a. OmpenensiTe MapaMeTpsl
BEIIECTBA B ra3000pa3HOM COCTOSIHHH M MIPOUCXO/SIINE TPOIIECCHI 1O
rpadukam  3aBucumoctu  p(T), V(T), p(V). Hccrnenosarsb
skcniepuMmentanbHo 3aBucumoctu p(T), V(T), p(V). IlpencraBnarsb
rpadbvkaMu W30XOPHBIN, M300apHBI U M30TEPMUYECKHI MPOLIECCHI.
BEIMHCIATE CPEAHIOI KHHETUYECKYIO SHEPTHUIO TEIJIOBOTO JIBUKCHHS
MOJIEKYJI TI0 U3BECTHON TemrepaType BellecTBa. BbIcKa3biBaTh
TUTNOTE3bl ISl OOBSCHEHWS HAOJIOJaeMbIX SBJIICHUH. YKa3aTh
IpaHUIBl IPUMEHUMOCTH MOJIENIN «HJIeabHbIN ra3» u 3akoHoB MKT.

OcHogul
mepmMOoOUHaAMUKU

W3MepsTh KOJIMYECTBO TETUIOTHI B MTPOIEccaX TEILIONEpeIaun.

PaccunThiBaTh KOJMYECTBO TEIMJIOTHI, HEOOXOJUMOM  JUIs
OCYIIECTBIICHHUS ~ 3aJaHHOTO  TIpolecca C  Terulonepenadei.
PaccuuThiBaTh H3MEHEHHMs] BHYTPEHHEH DSHEpruu Tei, paboTy W
nepeaHHOe KOJIMYECTBO TEIUIOTHI C MCTIOIh30BAHUEM MIEPBOTO 3aKOHA
TEpPMOJMHAMHUKH. PaccuuThiBaTh pabOTy, COBEPUIEHHYIO Ta3oM, IO
rpaduky 3aBucuMocty p (V). Beraucnars paboTy raza, COBEpIIEHHYIO
IpU U3MEHEHUU COCTOSHUS 10 3aMKHYTOMY IUKIy. Boraucmsars KI1/]
[P COBEPIICHUH Ta30M Pa0OTHI B MPOIECCaX W3MEHEHHS COCTOSHHS
[0 3aMKHYTOMY LUKIY. OOBACHATh MPUHIMIIBI JEHCTBUSA TEIUIOBBIX
mamuH. [Toka3ate ponb (GU3WKKA B CO3JaHWW M COBEPIICHCTBOBAHHH
TEIUIOBBIX JBUTaTeNed. M3maratb CyTh SKOJOTMYECKHUX TMpoOIIeM,
00yCIIOBJIEHHBIX Pa0OTON TEIUIOBBIX JBUTATeNel U IpejiaraTh MyTH
UX  pemeHus. YKa3aTb  TpaHUIBl HOPUMEHHUMOCTH  3aKOHOB
TEPMOTMHAMHKH.
YMeTh BeCTH AMAJIOT, BHICIYIIMBATh MHEHHE ONIIOHEHTA, y4acTBOBATh
B JINCKYCCHH, OTKPBITO BBIpaKaTh M OTCTAMBATh CBOIO TOUKY 3PCHHS.
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VYka3arb y4eOHble JUCUUILUINHBI, IPH U3YUYEHUU KOTOPBIX UCIIOJIb3YIOT
yueOHbIi MaTepuasl «OCHOBBI TEPMOAMHAMUKI.

Ceoiicmea napoe,
HcuoKocmeil, meepovix
Ten

H3MepsaTh BIAXHOCTh BO31yXa. PaccumThIBaTh KOJIMYECTBO TEILIOTHI,
HEOOXOAUMOM Ul OCYILECTBIICHUS IIpolecca Mepexo]a BEIECTBA U3
OIIHOTO  arperatHoro  cocrosHuss B gpyroe.  Hccienosarts
DKCIIEPUMEHTAJIBHO TEIUIOBBIE CBOMCTBA BewecTsa. lIpuBoauThb
IOPUMEpPbl KANWUIAPHBIX SIBJIEHUM B OBITY, MNPUPOJE, TEXHUKE.
HcenenoBate MexaHUYECKHME CBOWCTBA TBEPABIX Teil. [IpuMeHATH
dusnyeckue MOHATHA M 3aKOHBl B y4eOHOM  Marepuaie
npodeccuoHaabHOro Xapakrepa. Mcnonb3oBars HTEpHET I MOKCKa
uHpopMaLuu o pa3paboTKax ¥ MPUMEHEHHUAX COBPEMEHHBIX TBEPIbIX
¥ aMOp(HBIX MaTepHaax.

3. DJIeKTPOAMHAMUKA

Inekmpocmamuka

BbIuuciaTe cuibl B3aMMOJICHCTBHUS TOUYEUHBIX JIEKTPUUYECKUX
3aps/10B.

Bbraucnare HanpsKEHHOCTH AJIEKTPHUYECKOTO TOJISt OJHOTO U
HECKOJIbKUX TOUYEUHBIX 3JIEKTPUUECKUX 3apsI0B.

BbUuciATe MOTEHHMAN 3JEKTPUYECKOTO MO  OJHOTO U
HECKOJIbKUX TOYEYHBIX 3JIEKTPUYECKUX 3apsiioB. V3MepsATh pa3HOCTbH
MOTEHIINAJIOB.

W3MepsTh 3HEPruI0 3JIEKTPUYECKOro IO0JIA  3apsKEHHOI'o
KOHJIEHCaTopa.

BbIUnCIIATE 3HEPTUIO0 BJIEKTPUUYECKOI0 MOJSA  3apsKEHHOT'O
KOHJIEHCaTopa.

PazpaGorare 1U1aH W BO3MOXKHYIO  CXeMy  JAeWCTBUI
HKCIEPUMEHTAIBHOTO ONPEACTICHUS MIEKTPOEMKOCTH KOHJIEHCATOpa 1
JUBJICKTPUYECKOH MPOHUIIAEMOCTH BEILIECTBA.

[IpoBOMUTE CpaBHUTENBHBIA aHAU3 T'PAaBUTAIMOHHOTO U
AJIEKTPOCTATUYECKOTO MOJIEH.

Iocmoannwiit mox

W3mepsaTh MOIIHOCTH 3jekTpuueckoro Toka. M3mepars OJIC u
BHYTPEHHEE CONPOTUBJICHWE MCTOYHHMKA TOKA. BBIMONHATH pacy€Thl
CHJIBI TOKa W HANpsHKCHWH Ha YYacTKaX OdIIEKTPHUYECKUX IIETIeH.
OOBACHATH Ha IPUMEpPE AIIEKTPUUYECKON HEMH € ABYMSI UCTOUHUKAMHU
toka (DJIC), B KakoM ciy4ae HCTOYHHMK OHJICKTPHUUECKOM HSHEPIHUHU
paboTaeT B peKMMe reHepaTopa, a B KaKOM B peXHUME MOTPEOUTEIs.
OnpenensaTh  Temmeparypy  HHUTH  HakanuBaHus.  M3mepsaTts
ANIEKTPUYECKUM  3apsin  anekTpoHa.  OObACHEHME  IPUPOAbI
AIIEKTPUUYECKOTO TOKAa B METAJIaX, JJIEKTPOJUTAX, Ta3ax, BaKyyMe H
HOJYIIPOBOTHUKAX. [IpumeHeHHe 3JEKTpOiM3a B  TEXHHKE.
[IpoBeneHue CpaBHUTEIFHOTO AaHANM3a HECAMOCTOSTEIEHOTO U
CaMOCTOSITENIFHOTO Ta30BBIX pa3psaoB. CHUMaTh BOJBTAMIIEPHYIO
XapaKTEPUCTHKY JUO0JIA.

[TpoBOIUTH CpaBHUTENBHBIM aHAIN3 MOJYNPOBOJHUKOBBIX THOJOB U
TpuosoB. Mcmonp30BaTh WHTEPHET ISl TMOWCKa HWHGOpPMAIMUA O
MEePCHEeKTHBAaX pa3BUTHA MOJTYITPOBOTHUKOBOM TEXHUKH.
YcTaHaBIMBaTh NPUYHMHHO-CIIEJICTBEHHBIE CBSI3H.

Maznumnuwie saenenusn

N3mepsaTh MHAYKIMIO MAarHUTHOTO TOJIA. BBIYHCIATH CHIIBI,
JIEHCTBYIOIIME HA MPOBOJHKUK C TOKOM B MarHUTHOM Ti0Jie. BEIaucisith
CUJIbI, JEUCTBYIOIIME HA OHJIEKTPUUYECKUU 3apsij, ABUKYILIUNUCS B
MarHuTHOM Tiosie.  MccnmemoBaTh  SIBIGHUSI  DJIEKTPOMArHUTHOM
MHIYKIWW, CAMOMHAYKIIUU. BBIYUCISATH SHEPTrUi0 MATHUTHOTO MOJIS.
OOBSACHATh TPHUHIUIT JACUCTBUS dyekTpoaBuratens. OOBICHATH
NPUHIUI ~ JIGUCTBUS  IeHEparopa  dBJEKTPUYECKOr0 TOKa U
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AJIEKTPOU3MEPUTENIBHBIX TPUOOPOB. OOBACHATH NMPUHLUI AECHCTBUS
Macc-crniekTporpada, yckopurenei 3apsokeHHbIX yacTull. OOBSACHATH
pOJb MArHUTHOrO MOJii 3€MJIM B JKU3HU DPACTCHUH, >XKMBOTHBIX,
yernoBeka. [IpUBOOUTH TpUMEpPbl MPAKTUYECKOTO MPUMEHEHUS
U3YyYEHHBIX SBJICHMH, 3aKOHOB, NPUOOPOB, ycTpolcTB. [IpoBOoanTh
CPaBHUTENBHBIA aHAJIHM3 CBOMCTB 3JEKTPOCTATHYECKOTO, MArHUTHOTO
u

BUXPEBOI'O  3JIEKTpUUECKUX Tmosed. OOBACHATP Ha MpuUMeEpe
MarHUTHBIX SIBJICHUH, MouemMy (U3MKYy MOYKHO paccMaTpHUBaTh Kak
«METAIUCIUTIIUHY».

4. Kojsie0aHus 1 BOJHBI

Mexanuueckue
Koneoanus

HccnenoBaTh 3aBUCHMOCTb MEpUOa KOJICOAHHM MaTeMaTH4YeCKOTro
MasTHUKa OT €ro JUIMHBI, MacCchl M aMIUTUTYAbl KOJIeOaHUH.
HccnenoBaTh 3aBUCUMOCTD Mepro/ia KoJeOaHU rpy3a Ha MPYKUHE OT
€ro Maccbl M KECTKOCTU MPYXHUHBI. BbruncisaTe nepuos kosieGaHMit
MaTE€MaTUYeCKOro MasiTHUKA IO W3BECTHOMY 3HAYEHUIO €ro JJIMHBI.
Bbraucnate nepuoj kojeOaHWil rpy3a HAa NPYKHHE O W3BECTHBIM
3HAYEHUSIM €ro Macchl M JKECTKOCTH MPYXHUHBL. BbIpaboTaTh HABBIKU
BOCIIPHHMMATh, aHAJIM3UPOBATh, IepepadaThiBaTh M IPEIBSBIATH
UH(OPMALIMIO B COOTBETCTBHUM C IIOCTABICHHBIMU  3a/ladyaMH.
[TpuBoauTE HpUMEPHl AaBTOKOJIEOATEIBHBIX MEXAHMYECKHX CHUCTEM.
[TpoBoauTh Ki1accuuUKalNiO KoJeOaHuu.

Ynpyzue ¢onnwi

N3Mepars  uIMHY 3BYKOBOM  BOJIHBI 1O  PE3yJbTaTam
HaOmoeHuil uHTepdepeHIy 3BYKOBBIX BOJH. HaOmogate
OOBSCHATH SIBJICHUS WHTCPPEPCHIUH W AUPPAKIHH MEXaHUICCKUX
BoH. [IpencraBmsith 00macTH MNpPUMEHEHUS  yIAbTpa3Byka H
MEPCHEKTUBBl €r0 MCIOJb30BaHUS B Pa3JIMYHBIX O0JIACTSAX HAYKH,
TEeXHHUKHU, MeIUIMHE. V3maraTb CyThb  JKOJNOTHYECKUX  MPoOIeM,
CBSI3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJIH HA OPraHU3M YEJIOBEKa.

Inekmpomaznummole
Koneoanus

HabGmronate ocHuiiorpaMMbl  TapMOHHUYECKUX — KOJeOaHU
CHJIbl TOKa B wLenu. HM3MepsaTe 3IIEKTPOEMKOCTh KOHAEHCATOPA.
N3MepsaATh  MHAYKTUBHOCTH  Karymku. MccrnemoBate — siBIIeHHE
ANIEKTPUYECKOTO PE30HaHCa B MoOcieaoBaTelbHOM Lenu. [IpoBoauth
AHAJIOTHUIO MEXKY (PU3HMUECKUMU BETUYMHAMHU, XapaKTePU3yIOIIUMU
MEXaHUYECKYI0 U DJIEKTPOMAarHUTHYIO KoJeOaTeabHble CHCTEMBI.
PaccunTeiBaTh 3HAUE€HMS CHJIBI TOKAa WM HANPSOKEHHUS HA DJIEMEHTax
LEenu TEepeMEeHHOro Toka. HMccienoBaTe NpUHOMI — JEHCTBUSA
TpaHcpopmaropa. MccnenoBaTh mNpUHIMIT JeMCTBUS TeHeparopa
IIEPEMEHHOT0  TOKa. lcnosb3oBaTe  HMHTEpHET Ui IIOMCKA
uH(OpPMAaIIMU O COBPEMEHHBIX CIIOCO0axX Mepeiaun IEKTPOIHEPTUH.

3J1el<mpomaeuumuble
60JIHbl

OcymecTBisaTh  paguonepenady u  paguonpuéMm. HcecnmemoBarh
CBOMCTBA DIIGKTPOMATHUTHBIX BOJH C TIOMOIIbIO MOOUIIBLHOTO
tenedoHa. Pa3BuBaTh IEHHOCTHOE OTHOIICHHWE K HW3y4aeMbIM Ha
ypokax (QU3MKH OOBEKTaM W OCBAMBAEMBIM BHUIAM JIEATEIHHOCTH.
OOBSICHATh MPUHLMIIKATIBHOE pa3idyhe MPUPOABI YOPYTHX U
AIIEKTPOMATrHUTHBIX BOJH. M3marate CyTh SKOJOTHYECKHX MpoObiem,
CBA3aHHBIX C OJCKTPOMAarHUTHBIMU KOJIEOAHWSIMH M BOJIHAMHU.
OOBSICHIATh  pPONIb  ANEKTPOMATHUTHBIX BOJIH B  COBPEMEHHBIX
HcciaenoBanugx BeeneHHoMN.

5. OnTuka

Ilpupooa ceema

IIpuMeHATh Ha NMPAKTUKE 3aKOHBI OTPAXKEHUS U IPEIIOMIICHUS
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cBeTa MNpu pemeHun 3aaad. OnpenensTe CIEKTPaIbHbIE TPaHULBI
YYBCTBUTEIBHOCTH dYeJoBeYecKoro ria3a. CTpouTh H300pakeHUs
MIPEAMETOB, 1aBAaEMbI€ JIMH3aMH. PacCUMTBIBATH PACCTOSIHUE OT JIMH3BI
J10 M300paxkeHus mpeaMera. PaccunThiBaTh ONTUYECKYIO CUITY JIMH3BI.
U3mepsaTe (oOKycHOE pacCcTOsSHUE JMH3bl. VICTIBITBIBATE MOJIENH
MHUKPOCKOIIA U TEJIECKOIA.

Bonnoeusie ceoiicmea
ceema

HabGmtonate sBneHMe UHTEpPEPEHUUH 3JIEKTPOMArHUTHBIX
BosH. HabOmionate siBneHune audpakiuy 3IEKTPOMArHUTHBIX BOJIH.
HaGnromate  siBI€HME MOJSAPU3ALMM  DJIEKTPOMAarHUTHBIX  BOJIH.
W3Mepars UIMHY CBETOBOW BOJIHBI IO pe3yibTaTaM HaOIroIeHUs
aBineHus uHTepdepeHunu. Habmronate sBieHue audpakuuu cpera.
HaGmtonate siBneHWe nosispusaluu U aucnepcun ceera. Haxoautsb
pasnyMsl U CXOJCTBA MEXIY AU(PPAKIMOHHBIM M JUCIEPCHOHHBIM
cektpamu. [IpuBoauTe mpUMEpBHl IMOSABIECHHS B IMPUPOAEC H
UCMOJIb30BaHUSI B TEXHUKE SIBICHUM HHTeppepeHuuH, Iudpakuuy,
MOJSIPU3alMU U Jucliepcuu cBera. [lepeducnsaTs MeToasl IO3HAHMS,
KOTOpBIE UCIIOJIb30BAHBI DY U3YUYEHUU YKA3aHHBIX SIBJICHUU.

6. OcHOBBI cnenuaJabLHOM TCOPUHU OTHOCUTCJIBHOCTHU

OcHoevl
CheuuaibHou
meopuu
OMHOCUMENbHOCHU

OObsicHeHne 3HAYMMOCTH OInbITa Maiikenbcona-Mopiiu.
dopmynupoBanue moctyinaroB. O0bsicHEHHE dPQeKTa 3ameICHIS
BpeMeHM. Pacuer sHeprum mokos, MMILYJbCa, SHEPTUU CBOOOIHOMN
YaCTHUIIBI. BI)Ipa6OTKa HaBbIKOB BOCIpPHWHUMATb, aHAJIU3UPOBATD,
nepepadaTbiBaTh U MPEABIBIATH MH(DOPMAIMIO B COOTBETCTBUHU C
IIOCTAaBJICHHBIMHU 3aa4YaMMU.

7. JjeMeHThbl KBAHTOBOI (PU3NKH

Keanmoesasa onmuka

Habnromate  dotosnexrpuyeckuii  3dpdexr. OOBACHATH 3aKOHBI
CroneToBa M J1aBJI€HUE CBETAa HA OCHOBE KBAaHTOBBIX IPEACTABICHUN.
Habmonate  Qorosnexrpuueckuid  3pdexr. OOBICHITh 3aKOHBI
CroneToBa Ha OCHOBE KBAaHTOBBIX MpeJCTaBIeHUH. PaccuuThIBaTH
MaKCHUMAaJbHYI0O  KHHETHYECKYI0  DHEPTUI0  DJIEKTPOHOB  TIPH
dorornekrpuyeckom  dddekre. Omnpenenstb paboTy  BbBIXOAA
AJNIEKTPOHA MO TpaduKy 3aBUCUMOCTH MaKCUMAaJIbHON KHHETHYECKOM
SHEpruu (HOTOAIEKTPOHOB OT YACTOTHl cBeTa. M3mepsars paboty
BBIX0/J1a 3JIeKTpoHa. [lepeunciate npubOpbl yCTaHOBKH, B KOTOPBIX
npuMeHsiercs  O0e3uHepuuoHHOCTh  (oTodddekra.  OOBICHATH
KOPITYCKYJISIpPHO-BOJTHOBOM J1yajn3M CBOMCTB (OTOHOB. OOBSICHATH
POJIb KBAHTOBOMW OIITHKHU B PA3BUTHH COBPEMEHHOUN (PH3HKH.

Duzuxka amoma

Habmronate nuHelyaThie COEKTpbl. PaccuuThIBaTh 4acTOTY U JAIUHY
BOJIHBI HCITYCKa€MOr0 CBE€Ta NpPH IMEpPEXoJe€ aroMa BOAOpOAA U3
OJIHOTO  CTAIlMOHAPHOTO  COCTOSHUS B Jpyroe.  OOBICHATH
MPOUCXO0XKICHUE JIMHEHYATOTO CIEKTpa aroMa BOAOPOAA U Pa3IMuus
JMHEWYATBIX CIIEKTPOB Pa3INYHbIX ra30B. BeIuKciieHre JJIMHBI BOJIHbI
Jie bpoiiig yacTHIlel ¢ K3BECTHBIM 3HAYEHUEM MMITyIbca. MccienoBarh
nuHenHyaThli criekTp. MccnenoBath MPUHIUIT paboTsI
JIOMHHECIICHTHOW JaMribl. HaGmiomate u  OOBSICHATH  TIPHHITUI
nerctBus nazepa. [IpuBOauTH MpUMEpHl UCMONB30BAaHUS Jia3epa B
COBPEMEHHOM Hayke U TexHuke. Mcnons3oBaTe UHTEpHET 114 moucka
nH(pOpMaIIUU O NMEePCIIEKTHBAaX MPUMEHEHHUS Ja3epa.

Du3uka amomnozo
a0pa

HaGnromate  Tpeku — anbda-yacTuly, B KaMmepe  BuubcoHa.
PeructpupoBats siiepHble U3Iy4YE€HUS C MOMOIIBI0 cueTyrka ['eifrepa.
PaccuuThiBaTh 3HEPIUIO CBSI3U aTOMHBIX sAaep. Omnpenenars 3apsan u
MacCOBO€ YHCJIO aTOMHOIO $Ipa, BO3HUKAIOWIEIO B PE3yJIbTaTe
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pPaZMo0aKTUBHOTO pacrnaia. BerauciasTe SHEPru0, 0CBOOOXKIAIOUTYIOCS
IpU  paJUOaKTUBHOM pacmane. Onpenensitb MPOIYKTHI sIEpPHOU
peakiuu. BbraucnsaTe sHEPruio, OCBOOOXKIAIOUIYIOCS MPU SAEPHBIX
peakuusx. [lonnmars mpeumyiecTBa U HEJOCTATKU HMCIOJIb30BAHMS
ATOMHOM 3HEPTrUy U MOHU3UPYIOLIUX U3JIYYEHHUI B MPOMBIIIJIEHHOCTH,
MeaunuHe. M3maraTh CyTh 3KOJOTHYECKHX MpPOOJeM, CBSI3aHHBIX C
OMOJIOTMYeCKUM JEHCTBIUEM PaJIMOAKTUBHBIX U3llydueHui. [IpoBoauTtsb
KIACCU(UKALMIO BJIEMEHTAPHBIX YaCTHI[ 1O WX (QU3HYecCKUM
XapaKTepucTHUKaM (Macce, 3apsAay, BPEMEHU KH3HU, CIHHY U T.II.)
[IpencraBineHne O XapakTepe YETBIPEX THUIOB (HYyHIAMEHTATBHBIX
B3aMMOJICHCTBHI 3J€MEHTApHBIX YacTHUI] B BUAE Tabmuipel. [loHumars
[IEHHOCTH HAy4YHOTO MMO3HAHWS MUpa HE BOOOIIE JJIs 4eIOBEUYECTBA B
LEeJIOM, a JJIs KaXJ0ro o0ydJaromierocs JUYHO, IIEHHOCTh OBJIAJCHUS
METO/IOM HaY4YHOTO MO3HAHMS JJI JOCTUKEHUS yCIiexa B JIIoOOM BHUJIE
MIPAKTUYECKOU I€ATEIbHOCTH.

8. DBOJIIOIIUSI BCEJJEHHON

Cmpoenue u HaGnromate 3B&31bl, JlyHy M 1utaHetsl B Teneckorn. HaGmronaTs
pazeumue COJIHEYHBIE IIATHA C IIOMOIIBIO TEJIECKONIA M COJIHEYHOIO JKpaHa.
Bcenennoi Hcnonb3oBare MHTEpHET [Id NOUCKAa H300paXKEHUH KOCMUYECKHUX

00bekTOB M wuHGpopMammu 00 uxX ocoOeHHOCTAX. OOCyXKIaTh
BO3MOXKHBIE CLIEHapuu HBoiouuu Bceenennoil. cnonb3oBarhb
WHTEepHeT ans TMOMCKa COBPEMEHHOW WHGOpMAalWUd O pPa3BUTUHU
Bcenennoi. OneHuBaTth HHQOPMALUIO C MO3MIHUU €€ CBOMHCTB:
JIOCTOBEPHOCTh, 00bEKTUBHOCTD, IIOJHOTA, AKTYaJIbHOCTb U T.JI.

Deonoyus 36e30 BbruncnsaTe 9HEPruio, OCBOOOXKIAIOMIYIOCA TPU  TEPMOSIEPHBIX
T'unomesa peakuusax. @opMyIupoBaTh MPOOIEMBbI TEPMOSJIEPHON SHEPIETHKHU.
npoucxoicoenus OObsicusaty BnusHue CoyiHeyHOW aKTUBHOCTH Ha 3emuto. [loHmMarth

Coaneunoin cucmempl | poiib KOCMUYECKUX WCCIEAOBAHUNA, WX HAyYHOC M IKOHOMHYECKOE
3HaueHne. OOCYyXkIaTb COBPEMEHHBIE THUIOTE3bl MPOUCXOKIACHHUS
COJTHEUHOI CUCTEMBL.

YYEBHO-METOINMYECKOE U MATEPI/IAJII)J-IO-TEXHI/I‘IECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCIIUAIIJINHBI
«ODU3BUKA»

OcBoeHHE TTPOrpaMMbl YIeOHOH TUCITUTUTHHEI « DU3HKa» OCYIIECTBISETCS B
KaOuHeTe B MpodecCHOHANBHON 00pa30BaTeNbHONM OpraHU3aIui, pealn3yomei
o0pa3oBaTeNnpHYyI0 IPOrpaMMy CpeaHero odmero oopasoBanus B npenenax ocsoenus OINOIT
CIIO Ha 6a3e 0CHOBHOIO 001IEr0 00pa30BaHHUS.

B kabunere wumeercs MyJIbTHUMEIUHHOE OOOPYIOBAaHHE, TOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTeIBHOrO IMpoIlecca MOTYT IMPOCMATPUBATh BH3YATbHYIO HH(MOPMAITHIO
o gu3uke, Co3/1aBaTh MPE3CHTAIINN, BUICOMATEPUATIBI
U T.IL.

B cocraB yueOHO-METOIUYECKOTO U MaTepUATHHO-TEXHUYECKOTO O0eCcTIeueHuUs
MPOrpaMMBbl Y4eOHOM TUCIUTUTHMHBI «DU3HKaY, BXOIAT:

e MHOTO(QYHKIIMOHATBHBIN KOMILUIEKC MPEToaBaTes;

® HarIAIHBIC MTOCOOUS (KOMILJIEKTHI YU€OHBIX TaOJHII, IIaKaTHI);

¢ uHPOPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

® TEXHHUYECKHUE CPECTBA OOYUCHHUS;

® JIEMOHCTPAllMOHHOE 000PYAOBAHUE;

e jabopaTropHOe 000pyIOBaHKE (00IIEeTr0 HA3HAYCHUS U TEMATHIECKHUE HAaOOPHI);
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e OuOMMOTEYHBIN POH/I.

B OuGmmoreunsnii ¢oHA BXOMAT y4eOHUKH, O0OSCIEYMBAIOIINE OCBOCHHE YUeOHOM
TUCHUIUIMHBI  «DH3KKa», PEKOMEHIOBAHHBIC WM JOMYIICHHBIC JUIS HWCIOJb30BaHUS B
npodeccunoHaTBEHBIX 00pa3oBaTeNbHBIX  OpraHU3aAIUAX, PEATU3YIONIUX
o0pa3oBaTelbHYIO MPOrpaMMy CpeiHero odIero oopasoBanus B npenenax ocsoenus OITOIT
CIIO =a 6a3e 0OCHOBHOT'O 00IIEro 00pa3OBaHMS.

B npouecce ocBoeHus mporpaMMbl y4eOHON AUCUUIIIMHBL «PU3HKa» CTYIEHTHl UMEIOT
BO3MO>XXHOCTH I[OCTyHa K SHCKTpOHHBIM y‘-Ie6HBIM MaTepI/IaHaM 110 (1)I/I3I/IKC, UMCHOIIIHUECS B
CBOOOHOM JIOCTYIIE B cUcTeMe VHTepHeT.

PEKOMEHAYEMAS JIMTEPATYPA

Jlna cmyoenmogs

HmutpueBa B.®. ®uszuka mas npodeccuii U CrenuaibHOCTEH TEXHUYECKOTo poduis:
y4eOHHUK JAJIsi CTYIEHTOB MpodecCHOHANBbHBIX 00pa30BaTEeNbHBIX OpPraHu3aluid, OCBAUBAOLIUX
npodeccun u cneuuaibHoctu CI1O. — M., 2018

HmutpueBa B.®. ®usnka 1 npodeccuii M CrienuaibHOCTEH TEXHUYECKOTO TPOQHIIS.
COopuuk 3amad: yde0. mocoOue s CTYACHTOB TPOQPECCHOHATBHBIX 00pa30BaTEIBHBIX
opraHu3ainuii, ocBanBaromux npodeccun u crenuaapbuoctu CI1IO. — M., 2013

HmutpueBa B.®. ®usnka 1 npodeccuil M CienualbHOCTEH TEXHUYECKOTO TPOQHIIS.
KouTtponbusle  marepuanbl:  yued. mocoOue Uil CTYAEHTOB  NPOQPECCHOHATbHBIX

o0pa3oBaTeNnbHBIX OpraHM3aluii, ocBamBarouux mnpodeccun u crenuanbHoctu CIIO. — M.,
2013

Tpopumora T.M., dupcoB A.B. Pusuka mua npodeccuid W CHCIUATBHOCTEH
TEXHUYECKOTO0 M eCTeCTBEHHOHayuyHoro mnpoduneii: COopHHK 3amau: yuel. mocoOue s
CTYJEHTOB MPOQEeCCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3aluii, OCBAaUBAIOIINX MPOPECCUU U
crnenuansHoct CI1O. — M., 2012

Jlna npenooasamenceii
06 00pa3oBaHUH B Poccuiickon denepanuu: dbenep. 3aKoH OT
29.12. 2012 Ne 273-®3 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013
Ne 120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-@3, ot 03.02.2014 Ne  15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne
135-@3, ot 04.06.2014 Ne 148-D3, ¢ usm., BHeceHHbIMU DenepanbHbIM 3akoHOM 0T 04.06.2014
Ne 145-®3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)
denepanbHbli rocylapCcTBEHHBIN 00pa3oBaTeNbHBIA CTaHAAPT CpelHEero (MOJHOro) oOIIero
oOpa3oBaHMsl, YTBEPXKACHHbIN MpukazoM MunobpHayku Poccum ot 17 mas 2012 r. Ne 413.
3apeructpupoBado B Muntocte PO 07.06.2012 N 24480.
[Ipuka3 MunucrepctBa oopazoBanus u Hayku P® ot 31 nexabps 2015 r. N 1578 "O BHecenuun
U3MEHEHUH B (eiepaibHbIil rocy1apCcTBEHHBIH 00pa3oBaTeIbHbIN CTaHIAPT CPEAHEro OO0ILero
oOpa3oBaHMs, YTBEPXKJIECHHBIH NpukazoM MuHHCTepcTBa O0pa3oBaHus W Hayku Poccuiickoi
®enepauun ot 17 mast 2012 r. N413"
[Ipuka3 MunoOpnayku Poccun ot 29 nexabpst 2014 r. Ne 1645 « O BHeceHMM W3MEHEHUU B
npuka3 MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012 1. Ne 413
«O06 yTtBepxkaeHnn ¢eaepaTbHOr0 TOCYIapCTBEHHOTO0 00pa30BaTENbHOTO CTaHAApPTa CPEIHETO
(moHOT0) 00IIET0 00pa30BaAHUSY.
PekoMenpanuu 1o opraHuzaluy TOJY4YEHHs] CpeAHero oOmero oOpa3oBaHHMS B Mpelenax
OCBOEGHHS 00pa30BaTENbHBIX MPOrpaMM CpPeAHEro mMpodeccuoHanbHOro oOpa3oBaHUs Ha 0aze
OCHOBHOTO 001miero ob6pa3oBaHusi ¢ y4yeToM TpeOoBaHUM (eaepanbHbIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U IMOJIydyaeMoil Npodeccuu WM CHEIHAIbHOCTH CPEIHEro
npodeccuoHaIbHOTO 00pa3oBanus (MMCcbMO JlemapTamMeHTa rocy1apcTBEHHOW MOJIMTUKH B cepe
noAroToBKH padounx kaapos u JAI10 Munobpuayku Poccun ot 17.03.2015 Ne 06-259).
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006 oxpane okpysxarorieit cpensl : gpeaep. 3akoH oT 10.01.2002 Ne 7-®3 (B pen. ot 25.06.2012, ¢
u3M. ot 05.03.2013) // C3 P®. — 2002. - Ne 2. — Cr. 133.

[IpumepHass ocHOBHasi oOpa3oBaTellbHAs IMporpaMMa CpeaHero oOmero oOpa3oBaHuS,
onoOpeHHas pemieHueM (eaepanbHOro y4eOHO-METOAMYECKOTO OOBETUHEHHS MO OoO0IeMy
obpasoBanuio (mpoToko oT 28 urons 2016 1. Ne 2/16-3).

JmutpueBa B.®. ®usuka g npodeccuii 1 CnenuanbHOCTeH TEXHUYECKOro Mpoduis: YIeOHUK
U1 00pa3oBaTENbHBIX YUPEKACHUN HAYaIBHOTO M CPEIHET0 MpOodeCcCHOHATBLHOIO 00pa30BaHUs
—-M.: 2014

HmutpueBa B.®. 3agaun mo ¢usuke: yuyeOHOE mocoOue uisi o0pa3oBaTENbHBIX YYPEKIACHUN
cpennero npodeccruoHaabHOro oopazoBanus — M.: 2013

HvmutpueBa B.D. ®usuka s npodeccuii M CHEUUAIBHOCTEH TEXHUYECKOTO Mpoduiis.
KonTponbHble Marepuanbl: y4deOHble MOCOOWS Ui YYPEXKIECHUH HAuyadbHOTO W CPEIHEro
npodeccuonansHoro oopazopanus/B.®. [Imutpuesa, JI.U.Bacunses. — M.: 2014

Jmutpuea B.®. ®uswmka qis npodeccHii M CHENHAIBHOCTEH TEXHUYECKOTO TPOQHIs.
JIabopaTopHBI TPAKTHKYM: Y4eOHBIE TOCOOWSI Ui YYPEXKICHUH HAYaIbHOTO W CPEIHEro
npodeccuonansuoro oopazosanus/B.d./Imutpuena, A.B.Kopxkyes, O.B.Myprazuna. — M.: 2015
HvmutpueBa B.D. dusumka s npodeccuii M CHENUAIBHOCTEH TEXHUYECKOTO Mpoduiis.
Mertonnueckue pekoMeHanuu: Metoaudeckoe nocooue/B.d./Imutpuesa, JI.M.Bacunabes.
—M.: 2010

JmutpueBa B.d. ®Ousuka 11 npodeccuit v crieualbHOCTeH TEXHUYECKOro Mpoduis: yueOHUK
U1 00pa30BaTENbHBIX YUPEKACHUN HAYaIbHOTO M CPEIHETO MPOPeCcCHOHATHLHOIO 00pa30BaHUS
(OnexTponHOe mpunoxkenue). — M.: 2015

KacesiHoB B.A. ®u3uka. 10 k1. YriryOiaeHHbIH ypoBeHb: yaeOHUK. — M.:2014

KacesnoB B.A. ®usuka. 11 k. YrinyOneHHslii ypoBeHb: yueOHMK. —M.:2014
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