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Pabouas nporpamma o61eo0Opa3oBaTeibHOTO yueOHOro npeamera «DOu3nkay rnperHazHadyeHa Jis
OCBOCHMS OCHOBHOM mpodeccuonanbHoil oOpazoBatensHON mporpammbl CIIO Ha 6a3e OCHOBHOTO

o01ero o0pa3oBaHus ¢ MOJIYYCHHUEM CPEIHET0 00IIero oOpa3oBaHMs

PaGouast mnporpamma pa3paboTaHa B COOTBETCTBHM C: TpeOoBaHHsMU DenepaibHOrO
rOCY/IapCTBEHHOTO0 00pa30BaTeIbHOr0 CTaHgapra cpeanero obmero obpazoBanus (PI'OC COO);
MPUMEPHO OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl CpeaHEro oomero ooOpasoBaHus (ogoOpeHa
pemieHreM (enepaabHOro y4eOHO-METOINYECKOT0 0ObeAMHEHUS 1Mo 00meMy o0pa30BaHUIO; MPOTOKOI

ot 28 utons 2016 r. Ne 2/16-3).

PACCMOTPEHO YTBEPXIEHA
[uxnoBoii komuccHel 001eo0pa3oBaTeILHOTO IIUKIIA 3am. [{upexropa o YP
U GUBUYECKON KYIbTYPHI I'BIIOY MO JIAT
[IpoTokom Ne « _» 20 1.

O.B. PribakoBa
[pencenarens K H.A JlykameBuu « » 20T

COCTABUTEJIb —nipenionaBarens ¢pusuku Boicuiel kBamdpukanuonHoi kareropuu [ BIIOY MO JIAT
Jlykamesuy Hanexna AnexcanapoBHa
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COJEPXAHHE

ITOSCHUTENBHASA 3AIMCKA. .. o.uveveeeeneeeneenneennn.

OOmast XapaKTEePUCTUKA YUCOHOTO TPEAIMETA  .veneneninennenanenannen.
MecTo y4eOHOTO MPEAMETa B YUCOHOM IJIAHE  veonvnennennaneanenennennn.
[Tnanupyemble pe3ybTaThl OCBOCHUS YUCOHOTO HPEAMETA. ....euveeenenaene..
CoaeprKaHUE KYPCA TIPEAMETA. «...vueneeeneneneeneneenenennenenenne
Temarndeckoe MIaHUPOBAHHUE C y4ETOM NPOduIIst y4eOHOTO mpeamera

[lepeuens pekOMEHyeMbIX YUeOHBIX U3AaHUN, UHTEPHET- PECYPCOB ...



IosicHuTeNLHAA 3aNUCKA

IIporpamma oOmieoOpa3zoBaTenbHOro yueOHoro mpeamera — «Dusuka» mnpegHa3HaueHa s
U3y4eHHs] B TPOPECCHOHATBHBIX 00pa30BATENIbHBIX OPraHU3AIUAX, PEATH3YIOUIMX 00pa30BaTEIBHYIO
IporpaMMy CpeIHEro oOmero oOpa3oBaHUS B Ipeleiax OCBOCHHS OCHOBHOW MpOQecCHOHATBHOM
obpazoBarensHoii mporpammbl CITO (OIIOIT CIIO) ma 6a3e OCHOBHOTO OOMIETO OOpa3OBaHHS MPU
MOJTOTOBKE, CITyXKAIllUX U CIIEHUAINCTOB CPEIHETO 3BEHA.

PaGowass mnporpamma paspaboTaHa B COOTBETCTBHH C: TpeOoBanusmMu DenepanrbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIBbHOTO CcTaHmapTra cpemHero obdmero obpaszoBanus (PI'OC COO);
MPUMEPHOM OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CpelHero obmero oOpasoBanus (omo0peHa
pemeHreM ¢eaepaabHOro y4eOHO-METOAMYECKOT0 OOBbEIUHEHUS 10 00I1eMy 0Opa30BaHUIO; MPOTOKOI
ot 28 utons 2016 r. Ne 2/16-3).

B mporpamme coOmromaeTcsi  IPEEMCTBEHHOCTh ¢ (pellepalbHBIM  TOCYJIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro o0O0pa3oBaHWs; YYHUTHIBAIOTCS BO3PACTHBIE U
MICUXOJIOTHYECKHE OCOOCHHOCTH OOyYaromuxcs, OOYYaroIIMXCS Ha CTYIIEHH OCHOBHOTO OOIIEro

O6paSOBaHI/I$I, YUUTBIBAOTCA MCKIIPCAMETHBIC CBA3H.

OO0mas xapakTepucTUKA Yy4e0HOIr0 NpeaMera.
B ocHoBe yueOHoOro npenmera «®Pu3nka» JIEKUT yCTaHOBKA Ha (popMHUpOBaHUE y 00ydaeMbIX
CHCTEMBI 0a30BBIX MOHATHN (U3UKU U TPEICTABICHUNH O COBPEMEHHOW (PM3MYECKOW KapTWHE MHpa, a
TaKXKe BBIPa0OTKa yMEHUI MPUMEHATh (PU3NIECKHe 3HAHUS KaK B MPO(eCCHOHAIBHON NesITeTbHOCTH, TaK
Y IS PELIEHUS )KU3HEHHBIX 3a1a4.

MHorue moJIoKeHHsl, pa3BUBaeMble (HU3UKOM, paccMaTpUBAIOTCS KaK OCHOBA CO3JaHUS U
UCIIOJIb30BaHUsl MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHonoruil (MKT) — onHoro u3 naubonee
3HAUYUMBIX TEXHOJIOTUYECKUX JTIOCTHKEHUN COBPEMEHHON IUBUIM3AIIUH.

®u3nKa 1aeT K1Y K TOHUMAHUI0 MHOTOUYMCIIEHHBIX SIBJICHUH M MTPOLIECCOB OKPYXKAIOLIET0 MUpa
(B €CTeCTBEHHO-HAyUHBIX 00JacTsAX, COLMOJIOIMH, SKOHOMHUKE, s3bIKE, JUTepaTtype u 1p.). B ¢usuxe
(bopMHpYIOTCS MHOTHE BHJIbl JEATEIBHOCTH, KOTOpbIE MMEIOT MeTamnpeaMeTHbI xapaktep. K Hum B
IEPBYIO OYEpe/lb OTHOCATCS: MOJEIUPOBaHNE OOBEKTOB U MPOLIECCOB, IPUMEHEHNE OCHOBHBIX METO/I0B
NO3HAHUS, CUCTEMHO-MH(MOPMALMOHHBIN aHaiu3, (QOpPMYJIUPOBAaHHE THUIIOTE3, AHAIU3 M CHHTE3,
cpaBHeHHE, OOOOIIEeHHE, CHUCTeMAaTU3alus, BBIABICHUE MPUYMHHO-CIEJCTBEHHBIX CBSI3€H, IOHMCK
aHaJIOTOB, yIpaBJIeHUE OO0BEKTaMU M IpoleccaMud. VIMEHHO 3TOT MpeaMeT MO3BOJSET MO3HAKOMUTH
00y4aroIuXcs ¢ HAyYHBIMH METOJIaMH ITO3HAHMSI, HAYYUTh UX OTJINYATh TMIIOTE3Y OT TEOPUHU, TEOPUIO OT

OKCIICPUMCHTA.



dusznka MMeEeT OuYeHb OOJIBIIOE W BCEBO3PACTAIOIIEE YHCIO MEXIUCIHUILUIMHAPHBIX CBs3el,
npUYeM Ha YPOBHE KaK MOHATHUHHOTO amnmapara, Tak M HHCTpyMeHTapus. CkazaHHOE IO3BOJISET
paccMarpuBaTh (QU3MKY KaK METaIUCLHUILUINHY, KOTOpas MPEeIOCTaBIsAeT MEXIUCIUIUIMHAPHBINA S3bIK IS
OIMCAHUS HAYYHOW KapTUHBI MUDA.

dusnka SBISETCS CUCTEMOOOpa3yromuM (akTopoM sl eCTeCTBEHHOHAYYHBIX y4EOHBIX
IPEMETOB, MOCKOIBKY (PM3NYECKHUE 3aKOHBI JIE)KAT B OCHOBE COJICPYKAHHUS XUMUHU, OMOJIOTHH, Teorpaduu,
aCTPOHOMHMH M CHEIMAIBbHBIX JUCHHUIUIMH (TEXHUYECKas MEXaHUKa, 3JCKTPOTEXHMKA, DJICKTPOHHUKA U
ap.).  YueOuwsii  mpeamer — «@Pus3mka»  co3maeT  yHUBEpCaNbHYI — 0a3y A M3y4YEHUS
o01menpodecCHOHaNbHBIX W CIEHNUATIBHBIX TUCHUIUINH, 3aKiIaabiBas (yHIAMEHT Ul IOCIEAYIOIETO
00yudeHus: 00y4aroIuxcsl.

OOnanmasi JOTWYECKOM CTPOWHOCTBIO W ONHUPAsACh HA JKCIEPUMEHTANbHbIC (DAKThI, yueOHBIH
npeamer «Puznka» GopMupyer y oOydaromuxcsi NOJIMHHO HAyYHOE MUPOBO33peHue. Ou3nka SBiseTcs
OCHOBOM y4EHUS O MaTepHaIbHOM MHUPE U PeIIaeT IpoOIeMbl 3TOTO MUPA.

Wzyuenne ¢usuku B MpodecCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3AIMIX, PEATU3YIOIINX
00pa30BaTebHYIO NMPOTrpaMMy cpeaHero odmiero odpazoBanus B mpezaenax ocBoenus OITOIT CITO na
06aze oOcHOBHOro oOmero o0Opa3oBaHHsS, HUMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT TPOQHIL
npo¢eCCHOHATBHOIO 00pa30BaHUsA. DTO BBIPAXKAETCS B COACP)KAHUU OOYYEHHUs, KOJIUYECTBE YacoB,
BBIJICJIIEMBIX HA U3YYEHHE OT/ACIBHBIX TEM MPOrPaMMBbI, TITyOMHE UX OCBOSHHS 00yJarOIIUMUCS, 00beMe

U XapakTepe MPaKTUYECKUX 3aHATUH, BUJIaX BHEAYJUTOPHON CaMOCTOSATEILHON pabOThl 00YyJatOIIIXCSl.

H3zy4yenue pU3MKH HANPABJIEHO HA JOCTHIKEHUE CJIEIYIOIIHX LeIeH:

OCBOCHHE 3HaHMH 0 (hyHJIaMEHTaNbHbIX (U3NYECKUX 3aKOHAX U MPHHILMIAX, JISKAIIUX B OCHOBE
COBpEMEHHOM (pu3nueckol KapTHHBI MHpa; HauOoJiee BAXKHBIX OTKPHITHSAX B o0nacTu (U3HKH,
OKa3aBILIUX OINpEAEISIoNIee BIMsIHIE Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTMH; METOAAaX Hay4YHOT'O MTO3HAHUS
IIPUPOJIBI;

OBJIa/ICHUE YMEHUSMHU IPOBOAUTH HAOJIOJCHMSA, IJIAHUPOBATH M BBINOJHATH SKCHEPUMEHTHI,
BBIIBUTaTh TUIIOTE3bl U CTPOUTH MOJIEIH, IPUMEHATH MOJIYyUEHHbIE 3HAHUS MO (PU3UKE Ul 0ObSICHEHUS
pa3Hoo0pa3HbIX (PU3NUECKUX SBJIEHUN U CBOWCTB BEIIECTB; MPAKTUYECKOTO UCIOJIb30BAHUS (PU3NUECKUX
3HAHUI;

OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHOH MH(OpMaIuy;

pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, WHTEIIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
npouecce MpUOOPETeHUs 3HaHUW M yMEHHMHM Mo (PU3MKE C HCIOJIb30BAHHEM PA3JIMYHBIX HCTOUYHUKOB
UHPOPMAIIUU ¥ COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUH;

BOCIIUTAHHUC y6e)KI[eHHOCTI/I B BO3MOXHOCTU TIO3HAHUA 3aKOHOB IIPUPOMABI; HCIIOJb30BaHUA



JMOCTHXKEHUH (Pr3uKK Ha 0Jaro pa3BUTHSI YEIOBEUSCKON IMBUITN3AIINY;

HEOO0XOAUMOCTH COTPYIHUYECTBA B MPOILIECCE COBMECTHOTO BBIMIOJIHEHUS 337ay, YBAKUTEIBHOTO
OTHONICHHUS] K MHEHHMIO OMNIOHEHTa MpH OOCYXIEHUU MPOOJIEeM ECTECTBEHHOHAYYHOTO COJIeP:KaHUs;
TOTOBHOCTH K MOPJIbHO-3TUYECKOM OIEHKE HCHOJb30BaHUS HAYYHBIX JOCTHIKEHMH, YyBCTBa
OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIIEH CPeIbl;

UCTOJBb30BAHNE TPUOOPETEHHBIX 3HAHMH M YMEHHMHA [UIS pEIIeHUS TNPAKTHYECKUX 3a/1ad
MOBCETHEBHON  JKM3HM, oOecrmeueHusi 0€30MacHOCTH  COOCTBEHHOW  JKHM3HHM,  PAIlMOHAIBHOTO
MPUPOJIONOIL30BAHUS 1 OXPaHbl OKPYXKAIOIIEH Cpebl.

MecTo y4eOHOro npeamMera B y4eOHOM IJIaHe

[Ipn peanuzanuu cogepxanusi o0meoOpazoBaTenbHOr0 yueOHoro mnpeamera «®Dusznka» B
npeaenax ocBoeHus oopazopatenbHOro 1ukiaa OITOIT CITO (ITIICC3). Ha 6a3e ocHOBHOro 0OIIEro
o0pa3oBaHHUs C TIOJyYEHHEM CpeIHero oomero ooOpa3oBaHUss 00bBEM 00pa30BaTEIbHONW HArPy3KH
00yJarouXxcsi COCTABIISIET:

no cnenuansHoctu CIIO TexHonmorumueckoro npoduis — 205 yacos. M3 Hux 191 — aynutopHas
(oOs3aTenbHast) Harpys3ka oOydarouiuxcs, BKIouas JabopaTopHble U MpakThyeckue padorel 50 4acos;
muddepeHIMPOBAHHBIN 3a4eT-2, MHAUBHIYALHBIN MPOCKT-189acoB, 6 4acOB KOHCYJIBTAIIUU K 3K3aMEHY;
8 4acoB — HK3aMEH.

Ilnanupyembie pe3yabTaThl H3yUYeHUsI Kypca GU3uKu

OcBoenmne conmepkanust ydeOHOro mnpeamera «Pu3mka» oOecmeyuBaeT  JOCTHIKEHHUE

00y4aromKMHUCs CIETYIONNX Pe3yabTaToB:

JUYHOCHIHBIX

JIP 6 - mposBIsAOmUMA yBa)KEHHWE K JIOASM CTapIIero IMOKOJICHHWS W TOTOBHOCTh K YYacTHIO B
COLMATBHOM TOJIIEPIKKE U BOJIOHTEPCKUX JBMKECHUSX;

JIP 10 - 3abotsmuiics o 3alldTe OKPYXKAIOIIEeH Cpelbl, COOCTBEHHON M 4y>KOi 0€30MacHOCTH, B TOM
qucie uuppoBoii;

- YyBCTBO TOPJIOCTH M YBaKEHUS K HCTOPHUU U JOCTHKEHHSIM OTEUECTBEHHOW (PU3NYECKOW HAYKU;
¢u3nYecKu IpaMOTHOE MOBEAECHUE B MPOPECCHOHATBHON JEATENIBHOCTH M B OBITY NMpHU OOpallleHuu C
npuOopaMu U YCTPOHCTBaMU;

- TOTOBHOCTh K TPOAODKEHHUIO OOpa3oBaHHMS W TOBBINIEHUS KBaTU(PUKAIMKM B HU30paHHOU
npo¢eCCHOHATIBLHOM JIeSITETbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH (PU3NYECKUX KOMIIETEHIIMH B 3TOM;

- YMEHHE UCIOJIb30BaTh JOCTUKEHHSI COBPEMEHHON (PU3NYECKON HayKH,

(GU3NIECKUX TEXHOJOTHH Ui TIOBBIMICHUSI COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO Pa3BHTHSI B BBHIOPAHHOM
npodecCuoHaIbHOM J1eITeTbHOCTH;

- CaMOCTOATCIbHO I[O6BIB8.TB HOBBIC OJIA ce0s (I)I/I3I/I‘-IGCKI/IC 3HAHUA, UCHOJIB3YA JIA 3TOTrO0 JOCTYITHBIC
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UCTOYHUKU UH(POPMALINY;
- YMEHHE BBICTPauBaTh KOHCTPYKTUBHBIC B3AUMOOTHOIIIEHHUS B KOMaH 1€ 110 PEIICHUI0 O0IIUX 3312y,
- yMEHHE YIpaBIATh CBOEH IT03HABATENBHOIN ESATENBHOCTHIO, IMPOBOAMTH CAMOOIIEHKY YpPOBHS

COOCTBEHHOTO HHTCJUICKTYAJIBHOI'O pa3BUTHA.

Memanpeomemnuix:

- WCMOJB30BaTh PA3IMYHbIC BHJBI MO3HABATEIBLHOW AEATENBHOCTH JJS pemieHus (pu3nyecKux 3ajaad,
IPUMEHATh OCHOBHBIE METOJbl MO3HAaHUS (HaONIOJEHUE, ONUCAaHHWE, U3MEPEHHE, SKCIEPUMEHT) JUIs
W3YYEHHUS PA3IMYHBIX CTOPOH OKPYKAIOIIEH JEHCTBUTEIbHOCTH;

- HCIOJb30BaTh OCHOBHBIC HWHTEJUICKTyaJbHBIC OMNEpAllMH: IOCTAHOBKA 3adayd, (opMyrupoBaHHE
TUIOTE3, aHAJIW3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMaTH3alus, BbIABIECHUE IPUYUHHO-
CJICZICTBEHHBIX CBsi3€ill, MOMCK aHaJoroB, (POPMYJIMPOBAHNE BBIBOAOB Ul M3YYEHUS PA3IUYHBIX CTOPOH
¢u3nueckux 0OBEKTOB, (pU3MUECKUX SBICHUH U (U3UUYECKUX IPOLECCOB, C KOTOPHIMU BO3HHKAET
HEOOXOIMMOCTh CTAIKHBATHCS B MPOPECCHOHATBHOM cdepe;

- yMEHHE FeHepHPOBATh WU U ONPEACIIATh CPEICTBA, HEOOXOIUMBIE JIJISl UX pealln3allii;

- UCMOJIb30BATh PA3JIMUHbIE UCTOUHUKHU T MoslydeHus pusnyeckoid MHGOpMaAIUM, YMEHUE OLICHUTh €€
JIOCTOBEPHOCTB;

- QHAJTM3MPOBATh U MPEACTABIATH HHPOPMAIIMIO B PAa3IMYHBIX BHJIAX;

- MyOJMYHO TPEACTABIATH PE3yJAbTaThl COOCTBEHHOTO HCCIEIOBAHMSA, BECTH AMCKYCCHHU, JIOCTYITHO H
FapMOHUYHO coueTast cojiepkaHue U GopMbl IpeACTaBIIEMON HH(POPMALIUH.

Ilpeomemmnuix:

- ¢(OpPMHPOBAHHOCTH MPEACTABICHUI O POJU U MecTe (U3UKU B COBPEMEHHON HAay4yHOW KapTHHE MHpA;
NOHMMaHKE (PU3NYECKON CYIIHOCTH Ha0Jt0/1aeMbIX BO BceneHHOH sBieHui; MOHMMaHue posid GU3UKH B
(dopmMHpoBaHUU Kpyro3opa ¥ (DYHKIIMOHAJIBHOW TPaMOTHOCTH YEJIOBEKa JUISl PELIeHUs MPAKTHUYECKUX
3az1ay;

- BJAJIEHHE OCHOBOINOJATAlONIMMH (U3MUYECKUMHU TOHATHUSAMHU, 3aKOHOMEPHOCTSAMH, 3aKOHAMU H
TEOPUSMHU; YBEPEHHOE HCIOJIb30BaHUE (PU3HUECKON TEPMUHOJIOTUN U CUMBOJIMKU;

- BJIaJICHHE OCHOBHBIMH METOJaMHM HAyYHOTO IIO3HAaHUS, HMCIOJIb3YyeMbIMH B (u3MKe: HaOrojeHue,
ONMCAHNE, U3MEPEHUE, IKCIIEPUMEHT;

- yMeHus1 00pabaThiBaTh PE3yNbTaThl U3MEPEHUN, OOHAPYXKMBATh 3aBUCUMOCTb MEXAY (U3UYECKUMU
BEJIMUYMHAMU, OOBSICHSITH MMOJIYY€HHbIE PE3YNIbTaThl U JI€JIaTh BBIBOJIBI;

- ¢(OPMHUPOBAHHOCTb YMEHUS peliaTh PU3HMUECKUE 3a/1auu;

- c(OPMHUPOBAHHOCTh YMEHHUS NMPUMEHATH MOJIyUYE€HHBIE 3HAHUS U1 OOBSICHEHHs YCIOBUH MPOTEKaHUS

¢busnyeckux SBICHUM B MpUpoje, B NpodecCuoHambHOM cdepe U Il TNPUHATUS — IPAKTHUECKUX



pELIECHUI B IOBCEAHEBHOW KU3HU;
- c(hopMUPOBAHHOCTH COOCTBEHHOMU NO3ULUU 1o OTHOLICHUIO K (pu3mueckoi mHpoOpMaluy,
HOJIy4aeMOM 13 pa3HbIX HCTOYHHUKOB.

BbinyckHHK Ha 62a30BOM yPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTBCS:

— NOHUMAaTh U OOBSACHATH IENIOCTHOCTh (PH3MUECKOW TEOPUH, pa3inyarh TPAHUIBI €e
IPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HMUECKUX TEOPHIA;

— BIAJETh  NPUEMAaMU  [OCTPOCHHS  TEOPETHUECKMX  JIOKA3aTeNbCTB, a  TaKXKe
IPOTHO3UPOBAHUA OCOOEHHOCTEH MpoTeKaHWs (U3MUECKUX SBIEHUH M IPOLECCOB HAa OCHOBE
HOJIyYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0KA3aTENIbCTB;

— XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/y OCHOBOIOJIATAIOIIMMHI HAYYHBIMU MTOHATUSMU:
IPOCTPAHCTBO, BpeMs, MaTepHs (BEIIECTBO, M0JIE), IBHKCHHUE, CHJIA, YHEPTUS;

— BBIJIBUIaTh ~ TUIIOTE€3bl HAa  OCHOBE 3HAHUSA  OCHOBOIIOJATAIOUIMX  (U3UYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB,;

— CaMOCTOSITENIFHO TUTAHUPOBATh U MIPOBOIUTH (PU3MUYECKHE SKCIICPUMEHTHI,

— XapakTepu3oBaTh  TJOOAJBHBIE  MPOOJIIEMBI,  CTOSIIME  TEped  YEJIOBEYECTBOM:
SHEpPreTUYECKUeE, ChIPbEBbIE, IKOJIOIMUECKUE, — U POJIb (PU3UKU B PELICHUH 3TUX MPOOIIeM;

— pelarh NpakTUKO-OPUEHTUPOBAHHBIE KaUeCTBEHHBIE U PacueTHble (pU3MUECKUE 3a7a4M C
BBIOOPOM (DM3UYIECKON MOZIEIH, UCIOJIB3Ys HECKOIBKO (PH3MUECKUX 3aKOHOB WIIH (DOPMYJI, CBS3BIBAIOIIINX
U3BECTHBIE (PH3MUECKUE BETMYNHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3CH;

— OOBSICHATH MPUHUUIBI PabOThl M XapaKTEPUCTUKU H3YYEHHBIX MAaIIUH, MPUOOpPOB U
TEXHUYECKUX YCTPOUCTB;

OOBSICHATh YCJIOBUSI TPUMEHEHHs] (U3MUECKUX MOJETCH INpH penieHur (GU3UIECKUX 3aaad,
HAXOJUTh AJICKBATHYIO TPEIVIOKEHHOW 3amade (pu3MyecKyro MOJeb, paspemarh HpodjeMy Kak Ha

OCHOBC MMCIOIIINXCA 3HaHPII>1, TaK U IIpU TOMOIIINU METOAOB OLICHKH.

Conepikanue Kypca pUM3NKH

BBeaenue

®duszuka — pyHaaMeHTaIbHas HayKa O IPUPOJIE.

ECTGCTBGHHOH&y‘IHBH\/'I METOJ IIO3HAaHHA, €I0 BO3MOXHOCTU H FpaHI/IIIBI HpI/IMeHI/IMOCTI/I.
OKCHepUMEHT W Teopus B Ipolecce MO3HaHWS Npupoabl MojenupoBaHue (U3NYECKUX SBICHUN H
npoueccoB. Ponb sKcnepuMeHTa M TEOpUHM B MPOLIECCE MO3HAHUS MpUponbl. Pu3nyeckas BEIUYMHA.
[MorpemHocTy u3MepeHMit ¢U3NYecKUX BeMUYMH @DPHU3NMYecKre 3aKOHBL. [paHUIBI TPUMEHUMOCTHU

¢usnueckux 3akoHOB [loHsTHEe O ¢u3nMyeckoil kapTMHe Mupa. 3HayeHHe (QU3MKK TPU OCBOCHHUH



npodeccuit CI1O u cnenmansuocreit CII1O.

7. MexaHnuka

Kunemamuxka. Mexanndeckoe naswkenue. Ilepememenue. Ilyts. Ckopocts. PaBHOMepHOE
NpSAMOJIMHEHHOE JBIXEeHHE. YCKopeHue. PaBHomepeMeHHOE npsMonuHeiHoe apmwxenue. CBoOoaHOe
nageHue. JIBwkeHne Tena, OpONICHHOrO TIOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUKCHHE II0
OKPY>KHOCTH.

3axkonvl mexanuxku Hovromona. 1lepsriii 3akon Herotona. Cuna. Macca. Umnysnbsce. Bropoii 3akoH
Hprotona. OCHOBHOW 3aKOH KJIaCCHUYECKOM IMHAMHMKU. Tperwil 3akoH HproToHa. 3aKOH BCEMHPHOIO
taroteHusi. ['paBuranmonnoe mnoisie. Cuna Tsbkectu. Bec. CnocoObsl u3mepenust maccbl Ten. Cuiibl B
MEXaHUKe.

3aKkonsvl  coxpaneHus 6 MmexaHuke. 3aKOH COXPAHEHMS HMITYJbCa.

PeaktuBHoe nBuxkeHue. PaGorta cuibl. Pabora moTeHUIManbHBIX CHII. MOIIHOCTb. DHEpPrus.
Kunernueckass sHeprusa. IlotennumanbHas sHeprus. 3aKOH COXpaHEHUS MEXAHHUYECKOM HSHEPTUH.
[IpuMeHeHne 3aKOHOB COXpaHEHUSI.

Jlemoncmpayuu’ 3aBUCUIMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBbI OTCUeTa. Buabpl MEXaHUYECKOTO
JBUKEHHUSI. 3aBUCUMOCTb YCKOPEHHUS Tella OT €ro Macchl U CUJIbL, JEHCTBYIOLIEH Ha Teno. CllokKeHUe CUil.
PaBeHCTBO UM IPOTHBOIIOIOKHOCTH HANPABICHUS CHJI ACUCTBUS U MPOTHUBOACUCTBUS. 3aBUCUMOCTD CHIIBI
ynpyroctu ot aepopmanuu. Cunsl TpeHus. HeBecomocts. PeaxkTuBHOe aBmkenue. Ilepexon
MOTEHLMATBHON YHEPTHH B KHHETUYECKYIO H 0OpaTHO.

Jlabopamopuvie pabomoi:

UccnenoBanue NBMXEHUA Tela MO ACHCTBUEM MOCTOSHHOM CUJIbl. M3yueHne 3akoHa coXpaHEeHUs
HUMITYJIbCA.

CoxpaHeHre MEXaHMYECKOW HSHEpPruM MpH JABWKEHUHM Tejla MOJ JEHCTBUEM CHUJ TSHKECTH H
YOPYTOCTH.

CpaBHeHne palOTHl CHJIBI C W3MEHEHHWEM KHHETHYECKOW HSHepruu Tena. M3yueHue 3aKOHOB
COXpaHEHHUs Ha MPUMEpE yaapa MapoB U OATUTUCTUIECKOTO MasTHUKA.

N3ydenne ocoOeHHOCTEN CHITBI TPEHHS (CKOIBKEHNS)

2. OcHOBBI MOJIEKYJIAPHON (PM3MKHM ¥ TEPMOAUHAMUKH
Ocnoewvi MONEKYNAPHO-Kunemuyeckoii meopuu. Hoeanvnwui 2as.
OCHOBHBIE TOJIOXKEHUS MOJEKYJIIPHO-KMHETUYECKON Teopuu. PazMepsl M Macca MOJIEKYNl U
atoMoB. bpoyHoBckoe nBrmxenue. Auddysus. Cuibl U 3HEPTUs MEXMOJIEKYISIPHOIO B3aUMOICHCTBUS.

CTpOCHI/II/I ra3006pa3H51x, KUIAKUX W TBEPABIX TECI. CKOpOCTI/I JABUXXCHUA MOJICKYJI U UX HU3MCEPCHHC.



Wneanbubiii ra3. JlaBnenue rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU Ta30B.
Temmeparypa u ee wusMepenue. ['a3oBble  3aKOHBI.  AOCONIOTHBIM  HYlIb  TEMIIEpPaTyphI.
TepMmoanHaMHuuecKas MIKajla TEMIIEPaTypbl. Y paBHEHHE COCTOSIHUS UACAIIbHOrO ra3za. MossipHas razoBas
MIOCTOSIHHASI.

Ocnogvl mepmoounamuku. OCHOBHbIE ITOHATHS U ONPENEICHNUs. BHYTpEeHHSS SHEPIus CUCTEMBI.
Buytpennsis »Heprus wuupeaspHoro rasza. PaGora um Temnora kak (opMbl Tepeayd dHEPrHH.
TennoeMkocTh. YJenbHass TEIJIOEMKOCTh. YpaBHEHHE TerioBoro Oamanca. IlepBoe Hawano
TepMoaAMHAMUKHA. AnuabatHelii mpouecc. [lpuHiun npeiictBus TeruioBod mammebl. KITJ[ TeruioBoro
nsuratens. Bropoe Hayano tepmoanHaMuku. TepMoanHamMuyeckas IIKajga TeMIlepaTyp. XOJOAWIbHbIC
MamuHbl. Ternosble neuratenu. OxpaHa npupoabl.

Ceoiicmea napoe. Vicnapenue u KoHaeHcalus. HacbIeHHbIH map U ero cBoiicTBa. AOCOMOTHAS
Y OTHOCUTEIIbHASA BIIAXKHOCTh BO31yXa. Touka pockl. Kunenue. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT
naBieHus. [leperperslil map U €ro UCNOJIb30BAHUE B TEXHHUKE.

Ceoiicmea sncuokocmeil. XapakTepUCTUKA KUIKOTO COCTOSTHUSA BemiecTBa. [[0BepXHOCTHBIN CIoit
KUAKOCTU. ODHEpPrusi NMOBEPXHOCTHOTO CjOsA. SIBIEHHMS Ha TpPaHULE KHUIKOCTU C TBEPIBIM TEJIOM.
Kanwnsipasie saBieHus.

Ceoiicmea meepovix men. XapakTepuCTUKa TBEPAOTO COCTOSHUS BEUIECTBA. YIIPyrue CBOMCTBA
TBepAbIX Tell. 3akoH ['yka. Mexannueckue cBOMCTBA TBEpAbIX Tel. TenaoBoe pacliMpeHue TBEPAbIX TEl
Y KuJKocTel. [1naBnenne u Kpucramu3anus.

Jemoncmpayuu: JIBuxenue OpoyHoBckux uactull. [uddysus. M3menenue naBneHus rasza c
U3MEHEHHEM TeMIlepaTypbl NpU MOCTOSIHHOM oObeMe. M3orepmuueckuii ¥ M300apHBIA MPOLECCHI.
W3meHeHne BHYTpeHHEN HHEpruM Tell IpHU COBEpLIEHHWH paboThl. Mojenu TemiaoBbIX JBUTATENEH.
Kunenue Boas! Ipu NOHMKEHHOM JaBieHuu. IlcuxpoMerp u rurpoMerp. SIBieHus moBepXHOCTHOIO

HaTsAKCHHA U CMa4YUBaHMA. KpI/ICTaJ'IJ'ILI, aMOp(I)HBIC BCIICCTBA, ) KUIKOKPUCTAINIMYCCKUC TCJIA.

Jlabopamopusie pabomot:

W3mepenne BIaXHOCTH BO3yXa.

W3mepeHue moBepXHOCTHOTO HATSKEHUS KUKOCTH.
Habnronenue npoliecca KpuCTasIM3alUH.

N3ydenue nepopmanuu pacTsiKeHHUs.

W3yueHne TEmIOBOTO pacIUPEHUS TBEPIBIX TEIL.

N3yuenne ocoOeHHOCTEH TEIIOBOTO PACIIMPEHHS BOJIBI.

3. DJIeKTPOAMHAMMKA
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dnekmpuueckoe none. DIEKTPUUECKUE 3apsiibl. 3aKOH COXpaHEHUs 3apsaja. 3akoH Kyiona.
OnexTpudeckoe noise. HampsokeHHOCTH aekTpudeckoro noiist. [lpuHimn cynepro3unuu nosueil. Pabora
cun  anekrpocrarnyeckoro modsA. [lo-tennman. Pa3HocTh  nNOTEHIMAIOB.  OKBUIOTEHIMAJIbHbBIC
NOBEpXHOCTU. CBA3b MEXKIY HANPSHKEHHOCTBID M PAa3HOCTBIO IMOTEHUUAIOB JJIEKTPUYECKOTO IOJIA.
Huanexktpuku B anektpuyeckom nosie. llomsipuzanms qusnekTpukoB. [IpOBOOHUKM B 3JIEKTPUYECKOM
nosne. Kongencatopsl. CoennHeHHE KOHICHCATOPOB B Oarapero. DHEPTus 3apsyKEHHOTO KOHJEHCATOpa.
OHeprus MEeKTPUYECKOTO OIS,

3akonvl nocmoanno20 moka. YcCioBUs, HEOOXOJUMbBIEC Ui BO3HUKHOBEHMSI M IMOZJAEPKAHUS
anekTpuyeckoro Toka. Cuiia TOoKa M IUIOTHOCTh TOKa. 3akoHa Oma nans ydactka uenu 6e3 DJIC.
3aBUCUMOCTb 3JIEKTPUUYECKOT0 CONPOTHUBIIEHUS OT MaTepuala, JJIMHbI U IUIOLIAI1 ITONIEPEYHOr0 CEUYEHUs
IPOBOAHMKA. 3aBUCUMOCTb 3JIEKTPUYECKOI'O CONPOTHBICHHUS IMPOBOJHUKOB OT TEMIIEpPATYpBHl.
ONEeKTpOoABMKYIIAsl CHJIa UCTOYHUKA TOKA. 3akoH Oma ais nosnHo# nenu .Co-eInHEeHUe MPOBOJAHUKOB.
CoennHeHHe MCTOYHHMKOB AJIEKTpUYECKOM 3Hepruu B Oarapero. 3akon Jlxoyns — Jlenma. PaGora u
MOIIIHOCTB 3JIEKTPUYECKOT0O TOKA. TeruioBoe AeicTBUE TOKA.

Inekmpuueckuit mok ¢ noaynpoeoonuxax. CoOCTBEHHass IPOBOAMMOCTb IOJYIPOBOJHUKOB.
[TomynpoBOIHUKOBEIE TPUOOPBHI.

Macnumnoe none. MarautHoe 1none. BekTtop uWHAyKIuMM MarHuTHOro mnons. JlelctBue
MarHUTHOTO MOJS HAa NPSIMOJIMHEHHBIA MPOBOJHUK C TOKOM. 3akoH Ammepa. B3zaumonelicTBue TOKOB.
MaruutHbiii notok. Pabora mo mepememieHrio MPOBOAHMKA C TOKOM B MarHUTHoOM mnoie. [leiicTBue
MarHMTHOTO NOJIs Ha ABMKyLuiics 3apan. Cuna Jlopenna. OnpeneneHue yaeabHOro 3apsiia. Y CKOPUTENIN
3apsHKEHHBIX YacTHLL.

Onexmpomaznumnan unoykyusa. DIEKTPOMarHUTHas MHAYKUUsA. BuxpeBoe siexkTpuueckoe
nosie. CaMOMHIyKIUS. DHEPTUsi MarHUTHOTO TIOJIS.

Hemoncmpayuu: B3aumonencTBue 3apsHKE€HHBIX Tell. IIpOBOJHMKM B DIEKTPUYECKOM IIOJIE.
Judnexktpukn B anekTpudeckoM mosie. KonpeHcatopel. TemoBoe IeHCTBUE JIIEKTPUYECKOIO TOKA.
CobcTBeHHass M TOpHUMECHas MPOBOAMMOCTh  MOJIYNPOBOAHUKOB. [lolynmpoBOAHMKOBBIA — JHOA.
Tpansucrop. OneiTr Opcrena. BzaumopeilictBue MPOBOAHUKOB € TOKaMU. OTKIIOHEHHE 3JIEKTPOHHOIO
y4YKa MarHUTHBIM MOJIEM. DJIEKTPOABHUraTeNb. DIEKTPOU3IMEPHUTEIbHbIE TPUOOPHI. DIEKTPOMAarHUTHAs
uHaykuusa. Oneitel @apazes. 3aBucumocts J/]C caMOMHAYKIMK OT CKOPOCTH M3MEHEHUS CHIIBI TOKA U
WHIYKTUBHOCTH TIpoBoIHKKA. PaboTa anexTporeneparopa. Tpanchopmarop.

Jlabopamopusie pabomot:

N3ydyenne 3axkona OMa Juisl ydacTKa LIENIH, MOCIEA0BATEIbHOIO U NMapajljIeIbHOTO COECIUHEHUS
IIPOBOJTHUKOB.

N3ydenue 3akona Oma AJ1s1 TOJTHOM IEMH.
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N3ydenue sBICHUS 3IEKTPOMATHUTHON UHAYKLIUH.
Onpenenenne kodhUIIMEHTA MOIE3HOTO JEHCTBUS SJEKTPUUECKOT0 YaliHUKA.
Omnpenenenre TemMnepaTypbl HUTHU JIAMITbl HAKAJIMBAHUA.

Onpenenenne 3/]C 1 BHyTpEHHETO COMPOTUBJICHUSI ICTOYHUKA HAIIPSKEHUS.

4. Koie6anusi 1 BOJIHBI

Mexanuueckue konebanusn. KonebarensHoe npmwkenue. ['apmonndeckne konedbanus. CBOOOIHBIC
MexaHu4deckue konebanus. JInHeliHple MexaHuUyeckue KojebaTelbHble cucTeMsl. [IpeBpalenue snepruu
npu KosnebarenbHOM JABMKeHMHM. CBOOOAHBIE 3aTyXarollMe MeXaHWdeckue KosiebaHus. BrIHyXIeHHbIE
MEXaHUYECKUE KOJIeOaHusl.

Ynpyzue eonnwi. llonepeunble M MPOJOJIBHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBL. YpaBHEHHE
wiockoi Oerymieir BonHbl. MHTepdepenuus BoaH. Ilonartue o audpaxnuu BoOiH. 3BYKOBBIE BOJIHBI.
VYbpTpa3ByK U €ro IpUMEHEHHUE.

Inekmpomaznumnole Konedanusa. CBOOOAHbBIE FIEKTpOMarHuTHele Kosnebanus. [IpeBpaienue
HEpruu B KoyeOaTEJIbHOM KOHTYype. 3aTyXarollMe 3JIeKTpOMarHuTHele kosebanus. ['eHepatop
HE3aTYXaloLIMX  3JEKTPOMArHUTHBIX  KojeOaHWil. BbIHYXIEHHBIE  JIEKTpUYECKHE  KOJIeOaHus.
ITlepemenHbIii TOK. I'eHepaTop mnepeMeHHOro TOKa. EMKOCTHOE M MHIYKTMBHOE CONPOTHBIICHUS
NEPEMEHHOr0 ToKa. 3akoH Oma JuIsl 3JeKTpUYECKOM Lienu mnepeMeHHoro Toka. Pabora m MourHOCTH
NepeMEeHHOTO ToKa. [eHeparopbl Toka. Tpanchopmartopbl. Toku BbICOKOH uacToThl. I[lomyuenwe,
nepesada u paclpeneaeHue JIEKTPOIHEPTUH.

dnekmpomaznumnple 0nHbl.. DJIEKTPOMArHUTHOE IOJI€ KAk OCOOBI BUJA  MaTepuu.
OnexTpoMarHuTHble BoIHbI. Bubpatop ['epria. OTKpeIThII KonebaTenbHbIN KOHTYp. M300peTenue paauo
A.C. ITonoBbim. [TonsiTHE 0 paguocBs3u. [IpuMeHneHne 31eKTpOMarHUTHBIX BOJIH.

emoncmpayuu: CBoOOJHBIE M BBIHYKICHHble MeXaHWYeckue KkojeOaHus. Pe3oHaHc.
OO0pa3zoBaHue 1 pacrpocTpaHeHue ynpyrux BoyiH. Yacrora kosnebaHuii u BeicoTa ToHA 3ByKa. CBOOOHBIE
3JIEKTpPOMarHuTHele Kojebanus. OciuiorpaMma nepeMeHHoro Toka. Konaencarop B ienu nepeMeHHoro
Toka. KaTymika MHIYKTUBHOCTM B II€NM IEPEMEHHOIO TOKa. Pe3oHaHC B MOCHIEAOBATEIbHOU IIENH
NIEPEMEHHOT0 TOKa. M3myueHne U mpuem 31eKTpOMarHuTHBIX BOJIH. PagrocBsss.

Jlabopamopuvie pabomoi:

N3ydeHne 3aBUCUMOCTH Meproia KojaeOaHui HUTSHOrO (WM MPYXUHHOTO) MasiTHUKA OT JUIMHBI
HUTH (WJIH MacCHI TPy3a).

I/IH,Z[YKTI/IBHBIC 1 EMKOCTHOC COIIPOTHUBJICHUSA B ICITA ICPEMCHHOI'O TOKa

5. OnTtuka
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Ilpupooa ceema. CKopoCTh paclpOCTPAHEHUs CBETA. 3aKOHBI OTPAKEHUS U MIPEIIOMJICHUS CBETA.
[Tomnoe oTpaxkenue. JIun3zbl. ['1a3 kak ontuyeckas cucrema. OnTruueckue mpruOopEI.

Bonnoswie ceoiicmea ceema. Uutepdepenuus cera. KorepeHTHOCTh CBETOBBIX Jy4ei.
WNurtepdepeniius B TOHKUX IieHKax. [lomocel paBHOM Tommuubl. Konbma HeroTona. VMcnonb3oBanue
uHTEeppepeHINY B HayKe U TexHuke. J[udpakuus cBera. Judpaxius Ha menn B MapauieNbHbBIX JTydax.
Hudpakuuonnas pemerka. [lonstue o romorpaduu. ITonspusanus momepeunsix BosH. Ilomspuzanus
ceera. /JlBoitHoe nyuenpenomienue. llomsapouasl. Jucnepcust cera. Buasl cnektpoB. CrekTpbl
ucnyckanus. CriekTpsl moriomeHus. YiabTpaduoneroBoe U uHGpakpacHoe u3nydeHus. PeHTrenoBckue
ayun. X npupojia u cBOMCTBA.

Jemoncmpayuu: 3aKOHbI OTPAKEHUS U IpesiomyieHusl cBeTa. [losiHOe BHYTpEHHEE OTpakKeHHUE.
Ontuueckue npubopsl. MuTepdepenuus cpera. Qudpakuus csera. [lomspuzanms cera. Ilomydenue
CHEKTpa C TOMOIIbI0 Npu3Mbl. [lodydeHuwe cHekTpa ¢ MOMOIIBI0 AU(PPAKIHOHHOW PEIIETKH.
CnekTpockor.

Jlabopamopuwie pabomoi:

N3ydenue n3odpaxxeHus NpeIMETOB B TOHKOM JIMH3E.

N3yuenue nuntepdepeHuu u qudpakiiuu CBeTa.

Fpaz[ynpOBKa CIICKTPOCKOIIA U OIIPCACICHNUC AJIMHbI BOJIHBI CIICKTPAJIbHBIX JIMHUH.

6. D1eMeHTbI KBAHTOBOM (PU3UKHU

Keéanmosas onmuxa. KantoBas rumnote3a Ilnanka. ®otonbsl. BHemHmii hoTosmekTpudeckuit
s¢¢ext. Buyrpennuii poroaddexrt. Tumnsl GpoToriemMmeHToB.

Qu3uka amoma. Pa3zButue B3IVIAI0B HAa CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
criekTpax Boaopoaa. Anepuas mozaens aroma. OnbiTel J. Pesepdopna. Monens aTroma Bogoposa mo bopy.
KBaHTOBBIE r€HEPATOPHI.

QDu3uka amomnozo saopa. EcrecTBeHHas paAMOAaKTUBHOCTh. 3aKOH paJMOaKTUBHOIO pacmaja.
CnocoObl HaONO/IEHUsT M perucTpaluu 3apsHkeHHbIX vacTul. Oddext BaBunoBa — YepeHkosa.
Crtpoenue atoMHOro sijapa. [ledext macchl, 3HEprusl CBsI3U U YCTOWYMBOCTH aTOMHBIX sijiep. SnepHbie
peakuuu. VckyccTBeHHas: paiMOakTUBHOCTb. JleneHue Tsokenblx spep. lLlenmnas sanepHas peakuus.
VYmopasnsdemas nenHas peakuus. SnepHbiii peaktop. IlodydeHuwe pannoOakTUBHBIX H30TOIIOB M HX
npuMeHeHue. buonornyeckoe neiicTBUe paMOaKTUBHBIX U3JTy4YE€HUH. DJIeMEHTapHbIE YaCTHIIbI.

Hemoncmpayuu: ®otodpdext. JInneiuaTeie CIEKTPhI pa3IMUHbIX BemiecTB. M3nmydenue na3epa
(kBaHTOBOTO TeHeparopa). CYeTYNK HOHU3UPYIOIUX U3TYyUESHUH.
7. IBomonus Beenennoi

Cmpoenue u pazeumue Bcenennoii. Hama 38e3nnas cucrema — ["anaktuka. J[pyrue ragakTukH.
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beckoneunocts Bceenennoii. Ilonarue o kocmonoruu. Pacmupsromasics Beenennas. Monens ropsuen
Bcenennoii. CtpoeHune u npoucxosxaeHue ['anakTuk.

Deonwyusa 36e30. I'unomesa npoucxoxncoenusn Conneunou cucmemol.

Tepmosinepusiii cuntes. IlpobGnema TepmosinepHoit sHepreTuku. OHeprus CojHIA U 3BE3.
OBomonus 38e31. [Ipoucxoxaenne CoaTHEUHONW CUCTEMBI.

Jemoncmpayuu: Connedynas cucrema (mognens). Dortorpaduu TIIaHET, CACTaHHBIE C
kocmuueckux 30H10B. Kapra Jlynsl u maner. CtpoeHue u 3Boitonus BeeneHHo.

Tembl pedepaToB (I0KJIAT0B), HHAUBUAYAJIbHBIX IPOEKTOB

1. AxycTHyeckue CBOMCTBA MOIYIPOBOJHUKOB.

2. AnbTepHaTUBHAs YHEPrETHKA.

3. AHape Mapu AMIiiep — OCHOBOIOJIOKHUK IEKTPOJANHAMUKH.

4, ACUHXPOHHBIN IBUTATEb.

5. AcTtepouibl.

6. ACTpOHOMHMS HAIIMX JTHEH.

1. Atomuas gusuka. M3otonsl. [Ipumenenne paanoakTUBHBIX U30TOIOB.
8. be3KkoHTakTHBIE METO/IbI KOHTPOJIS TEMIIepaTyphl.

9. bunonsipHble TpaH3UCTOPBHI.

10.  Benuyaiimme OTKpHITUS (PUUKH.

11. Buapl anexkTpudeckux pa3psioB. DIEKTPUUECKHUE pa3psIbl Ha CITyKO0e YeIoBeKa.
12. Buusaue nedexToB Ha GU3MYECKUE CBONCTBA KPHUCTAJLIOB.

13.  BceneHHas 1 TeMHas MaTepus.

14.  Tanuneo I'anuneil — ocHOBaTeNb TOYHOTO €CTECTBO3HAHUS

15. Tomnorpadus u ee npuMeHEHUE.

16.  JIBwkeHue Tena MepeMEHHONW MacChl.

17.  JIudpaxuus B Halei KU3HU.

18.  Xwunkwue KpHuCTAIIIBI.

19.  3akons Kupxroda mis sekTprdecKon Iery.

20.  3aKoHBI COXpaHEHHs B MEXaHUKE.

21.  3nayeHue oTKpbITHI ["amuies.

22.  Hcaak HproToH — co3/1aTeib KIIacCUIeCKOl (PU3HKH.

23.  Hcnonp3oBaHWE 3JIEKTPOIHEPTHH B TPAHCIIOPTE.

24.  Knaccuukanus 1 XapaKTEpPUCTHKH 3JIEMEHTapHBIX YaCTHUIL.

25.  KoHCTpyKIMOHHAs IPOYHOCTh MaTepHaia U ee CBA3b CO CTPYKTYPOH.
26.  KoHCTpyKIHMs M BHIIBI JTa3€POB.
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27.  Kopones Cepreii I[laBnoBUY — KOHCTPYKTOpP W OpraHM3aTop MHPOU3BOJCTBA PAKETHO-

KOCMHYECKOUN TEXHUKH.

28.  KpwuosnexkrpoHuka (MUKPOIJICKTPOHHUKA U XOJIO).
29.  Kypuaros Urops BacunbeBuu — (hu3uK, OpraHu3aTop aTOMHOW HAYKH U TEXHHUKH.
30.  JlasepHbIC TEXHOJOTHH U UX UCIIOJIb30BAHHUE.

31. Jleonapno na Bunuu — yueHbIi U ©300peTaTess.

32.  Jlenu Omuiunii XpUCTHAHOBUY — PYCCKUN (DU3HK.
33. JlomonocoB Muxaun BacuiibeBrUY — y4eHbIA SHIIUKIIONEIUCT.
34.  MarnutHble u3MepeHus (MPUHIUIIBI TOCTPOCHHUS TPHOOPOB, CIIOCOOBI HW3MEPECHHS

MAar"HuTHOTIO II0TOKAa, MarauTHOM I/IHI[yKI_II/II/I).

35. Makc [Tnank.

36. Mertoa MedeHbIX aTOMOB.
37. MeTo/1bl HAOIOICHHUS U PETUCTPAIIUH PATIUOAKTUBHBIX H3JITYUYCHUH U YaCTHII.
38.  Meroapl onpeaeneHus IOTHOCTH.

39.  Mogemu atoma. OnbiT Pesepdopaa.

40. MounekynsapHO-KUHETUYECKAsl TEOPUS UICAIbHBIX Ia30B.
41. MouHus — ra30BbId pa3psii B IPUPOJHBIX YCIOBUSX.
42.  HaHOTexXHOJOTUS — MEXIAWCIHILIMHAPHAS 00JacTh (PyHIAMEHTAILHON W TMPUKIIAJIHON

HAayKHW U TCXHHKHU.

43.  Hwuxkona Tecna: )Ku3Hb H HEOOBIYAHHBIE OTKPBITHS.
44,  Huxkomnait KonepHuk — co3aarenb reTMOLEHTPUIECKOM CUCTEMbI MUPA.
45.  Hunbc bop — oaun U3 co3nareneil COBpeMEeHHOM (PU3UKH.

46.  Hyxmeocunre3 Bo BeeneHHOI.

47.  OObacHeHue GOTOCHHTE3A C TOUKH 3peHUS (PU3UKH.

48.  OnTuueckue sBIECHUS B IPUPO/IE.

49.  OTKpBITHE U IPUMEHEHHE BBICOKOTEMITEPATYPHOU CBEPXIIPOBOJUMOCTH .
50. IlepeMeHHBIN 2JIEKTPUYECKHI TOK U €r0 IPUMEHEHHE.

51.  IIna3ma — 4eTBEepPTOE COCTOSHUE BEIIECTBA.

52.  Ilnanetsl COMHEYHOU CUCTEMBI.

53.  IlomympoBOIHUKOBBIE NaTYNKH TEMIIEPATYPHI.

54.  TlomoB Anekcannp CTenaHOBUY — PYCCKUN y4€HBIH, H300peTaTelb paauo.
55.  IIpumeHeHME )KUIKUX KPUCTAIIIOB B IPOMBIIIIEHHOCTH.
56.  IIpumeHeHME SACPHBIX PEAKTOPOB

57. [Ipupona dheppoMaraeTuszma.
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58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

[TpoGieMbI 5KOJIOTHH, CBSI3aHHBIE C UCTIOIB30BAHUEM TETIJIOBBIX MAIITHH.
ITpon3BoacTBO, IEpeadya U UCIOJIb30BaHUE DJIEKTPOIHEPTUU.
[Ipoucxoxaenue ConHeunorr CUCTEMBI.

[Tee30nnekTpudeckuii 3pexT ero npuMeHeHue.

PasButue cpencTs CBA3M U paauo.

PeakTuBHBIE ABUTaTENN U OCHOBBI paOOTHI TEIJIIOBON MAlllMHBI
PenukroBoe uznyuenue.

PentrenoBckue nyuu. Uctopus otkpeitus. [Ipumenenue.
Poxnenue v 3BOJIOLINS 3BE31.

Pousb L1n0KOBCKOTO B pa3BUTHM KOCMOHABTHUKH.

CBer — 351eKTpOMarHuTHasl BOJIHA.

Cuuibl TpeHus.

CoBpeMeHHas CIIyTHUKOBAs! CBA3b.

CoBpeMeHHas (puznyeckas KapTHHA MHPA.

CoBpeMeHHbIE CpeICTBA CBSI3U.

ComnHle — UICTOYHUK KU3HU Ha 3eMJIe.

CroneroB Anekcanp ['puroppreBud — pycckuii (pu3HK.
Tpancdopmartops.

Vabrpassyk. (Ilonyuenue, cBoiicTBa, IPUMEHEHHE).
VYrpaBinsieMblil TEpPMOSAIEPHBII CUHTES.

YckopuTenu 3apsKEHHBIX YacTHII.

®apaneit Maiiki — cozgaTelnb yueHus: 00 3JIEKTPOMArHUTHOM ITOJIE.
®usuKa U My3bIKa.

dusnyeckue cBOMCTBa aTMOC(EPHI.

DOTOIEMEHTHI.

®oroaddexrt. [lpumenenue sBnenns potoaddexra.

UYepHsle ObIPHIL.

[Ixana 3neKTPOMarHUTHBIX BOJIH.

DKosoruyeckre npoodaeMbl U BO3MOXKHBIE YT UX PELICHHUS.
DneKTpOHHas TPOBOAUMOCTh METaNIoB. CBEPXIIPOBOAUMOCTb.
Opcren Xanc Kpuctuan — 0CHOBOIOJI0KHUK 3JIEKTPOMarHeTu3ma.

Sxo6u bopuc CemeHOBHY — PU3UK U U300pETATENb.

16



TEMATHUYECKOE IINTAHUPOBAHUE

IIpenmer: duznka

HanmenoBanme Conep:xanue yueOHOro MaTepuaia v (pOpMbl OPraHU3AUMHU AeSATeILHOCTH 00y4aI0 N XCH Oo6bem
pa3aesioB U TeM
B yacax
1 2 3
Paszgea 1. Mexanuka 36
Tema 1.1. Kunemaruka | Conepkanue ydeOHOro Marepuana 16
1 Beenenue. Mucrpykrax no Th.
®du3uKa Kak Hayka. MeToibl HAyYHOTO ITO3HAHUSI CPEJIbI.
2 Mexanuka. MexaHu4yeckoe IBUKEHUE.
PaBHOMEpHOE nBUXKEHUE
3 MexaHndeckoe IBHKEHHE U €r0 OTHOCUTEIbHOCTh. Y PABHEHHE PABHOYCKOPEHHOTO JIBH)KEHUSI.
4 Pemenue 3anau. [loctpoenne rpadukoB NBUKEHUS.
5 JIBr>KeHue Tesa 1o OKPY>KHOCTH € TOCTOSTHHOW CKOPOCTHI0. LIEHTpOCTpeMUTENBHOE YCKOPEHHE.
6 Pemenue 3a1ay o TeMe paBHOYCKOPEHHOE JIBUIKEHHUE.
7 Pemienue 3a1ad Ha OTHOCUTENIBHOE ABUKEHUE TEIIL.
8 Pemenue 3anau «Pacuer NBHKEHUS Tela O/ JEHCTBUEM CHJIIbI TSHKECTH
[Ipaktuueckoe 3ansatue Nel «OnpeneneHrne KHHEMaTUHYECKUX XAPAKTEPUCTUK 2
Tema 1.2. lmnamuka. | CoxepxaHue yueOHOTO MaTepHalia 20

3aKoHBI COXpaHEeHHS B
MexXaHHMKe

Ilepsslii 3akoH Hprotona. Cuita. Macca. Mmnyisc.

Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKON JUHAMUKH.

TpeTHﬁ 3akoH Hprorona. 3akon BCCMUPHOI'O TATOTCHUS. rpaBI/ITaI_II/IOHHOe ITOJIC.

Cuna Tspxectu. Bec. Cioco6s1 n3mepennsi macchl Te. CHUITbl B MEXAHHKE.

SHESIR N

3aKOH COXpaHEHHS HMITYJbCA.
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PeakTuBHOE NBUKEHHUE.

6. | Pabora cwsl. Pabora moreHnnaibHbIX Cril. MOIITHOCTE.

7. | Oneprus. Kunetnueckas sneprus. IlorennuanbHas sHeprusi.

8. 3akoH COXpaHCHUA MEXaHHYeCKOM OHCPI'UH. HpI/IMCHCHI/Ie 3aKOHOB COXpaHCHM:I.

JlaboparopHas padota Nel «/3mepeHne Maccel Tena 4
Jlaboparopuas pabota Ne2 «/3mepenne yckopeHus CBOOOIHOTO MaJACHUSD)
[TpakTrueckas pabota No2 «Pacyer MexaHM4eCcKON pabOTHl M MOIITHOCTH 1
KoHTponbpHbIe paboThHI 1
Paznen 2. 28
MouJiekyasipHas
(pusuxa.
TepMmoanHaMuka
Tema 2.1 Cogepxanue yueOHOro MaTepuana 14
OCHOBBI MOJIEKYJISIDHO- | ] OcHoBHble nonoxkerust MKT
KHHETH1ECKOH TCOPHH. Macca u pazMepbl MOJIEKYI U aTOMOB
HpeabHBIA ra3.
YpaBHEHHE COCTOSIHUS UACATBHOTO ra3a.
[ToBepXHOCTHOE HATSYKEHUE KUTKOCTH.
Kpucrannmueckue u amopdusie Tena.
4 Pemenue 3amau mo reme «OcnoBHoe ypaBHeHue MKT. M3omporeccs»
5 Pemenue 3amau no reme «MouekynsapHas pusukay
JlaGopaTtopHnas pabota Ne3 «Ornpesenenne BIaKHOCTH BO3IyXa» 2
[IpakTuueckas padora Ne 3 «I"paduyeckoe n300paxeHrne H30MPOLECCOB 2

[IpaxTuueckas padora Ne 4«B3auMHoe peBpalleHle KUIKOCTe! 1 ra3oB. TBepable Tena»
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»

Tema 2.2 Cogepxanue yaeOHOT0O MaTepuaa 12
OcHoBBI 1 BHyTpeHHSs SHEPTHS U CIIOCOOBI €€ N3MEHEHUS.
TEepMOAMHAMUKH. HepBBIfI 3aKOH TCPMOJUHAMUKHU.
2 [Tpunimn gerictBust TeroBbix asuratenei. KII/I TenmoBoro asurarens.
3 IToBrOpenue temsl «TepmMoanHaMHUKa»
JlaGopaTtopHas padora Ned «Onpenenenre K03QHUIIMEHTA TOBEPXHOCTHOTO HATSIKCHHS 2
[TpakTuyeckas pabora Ne5 «PacueT TepMOAMHAMHYECKON PAOOTHI M KOJTUYECTBA TEIUIOTHI) 2
Paznean 3. 60
DJIeKTPOANHAMHUKA
Tema 3.1. Cogepxanue yueOHOTo MaTepuala 10
JIEKTPOCTATHKA
1 DINIeKTpUUYECKHE 3apsiabl. 3aKOH COXPAHEHHS JIEKTPUUECKOTO0 3apsija.
3axoH KynoHna.
2 DnekTpuueckoe mose. HanpsskeHHOCTh IEKTPUYECKOro MOJsl.
[IpoBOTHUKY M IUBJIEKTPUKH B DJIEKTPUUECKOM T0JIE.
3 Pabora cun sanekrpocrarnyeckoro moss. [ToTenmuan.
DnexkTpoeMKocTh. KoHiencaropsl.
4 Pemenue 3a1au no remMe « IEKTPOCTATUKA
[TpakTiueckast pabota Ne 6 «Pacdyetr eMKOCTH U SHEPTUU KOHICHCATOPa» 2
Tema 3.2. 3akoHbI Copepxanue yaueOHOT0O MaTepuana 29

MMOCTOAHHOI'0O TOKA

1 Cuita ToKa M IJIOTHOCTB ToKa. 3akoHa Oma juig yuactka nenu 6e3 SJ1C. .

2 3akoH OMa U1l MOJTHOTO YYacTKa LENH. 3aBUCHUMOCTD EKTPUIECKOTO COMPOTUBIIEHUS
npoBo. OT TeMiepaTyphl.

3 YcioBust HeOOXOAMMBIE 111 BOSHUKHOBEHUS! M TIOJ|/IEPKaHMsI SJIEKTPHUECKOr0 TOKa

4 Coenunenue mpoBoIHUKOB. COeTMHEHNE HCTOYHUKOB JIEKTPUIECKOM YHEPTUHU B OaTapero.
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3) PaboTa 1 MOUTHOCTB JIEKTpHUECcKOro Toka. 3akoH J[xoyns — Jlenna

6 PabGoTa 1 MOIIIHOCTB AJEKTPUUECKOT0 TOKa. TeroBoe IelCcTBUE TOKA.

JlabopaTtopnast padota Ne5 «OnpeneneHue yaeabHOT0 COMPOTUBICHUS TPOBOTHUKAY

JlaboparopHuas pabota Ne6 «Onpenenenne 3/1C 1 BHyTpEeHHETO COMPOTUBICHUS HCTOYHHUKA TOKa»

[TpakTuueckas padorta No7 «Pacder 3JeKTpUIECKOTO CONPOTHUBIICHUS

[TpakTudeckas padora Ne§ «PacrmpeneneHie TOKOB U HAMPSKEHUH B SJICKTPUUYECKOM TN
[TpakTudeckas padora Ne9 «3ydeHue MOCIeI0BATEIIEHOTO U MAPAIIICIIBHOTO COSAMHCHISI IIPOBOTHUKOBY
[TpakTrueckas pabota Nel0 «Pacuet >1eKTpruiecKkoi 1enu ¢ HeCKOJIbKUMU ucTouHukamu DJ[C»
[TpakTuueckas pabota Ne 11 «PacueT paGoThl U MOIIHOCTH B SJICKTPUUYECKUX LIETISIX

[IpakTuyeckas pabora Ne 12 «3aKkoHBI NOCTOSTHHOIO TOKA)

12

KontpomnbHbie paboTbl

Tema 3.3.
DJleKTPpUYECKUI TOK B
Pa3JIMYHBIX cpeaax

Coneprkanue y4eOHOro MaTepuana

1 DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX, Fa3aX U BaKyyMe.

2 ONEKTPUUECKUN TOK B MOJTYIPOBOAHHUKAX.

[Tpaktuueckas padota Ne 13 «3yueHne 3aBUCUMOCTH COTMPOTUBIICHUS TTOYITPOBOITHUKA OT TEMITEPATypPhI»

Tema 3.4. MaruutHoe

Copepxanue yaeOHOTO MaTepuana

1 ‘ MaruuTtHoe nojie. MarauTHbIN MTOTOK.
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noje Cuna Amnepa. Cuna Jlopenna.
2 Pemenue 3ana4 no teme «MarHuTHoOe MoJie»
[TpakTuueckas padota Ne 14 «MarautHoe mojie. MarHUTHBINA TTOTOKY
Tema 3.5. Copepxanue yueOHOro MaTepuana
DJIeKTPOMATrHUTHAS
HHAYKIHSA 1 DNeKTpOMarHuTHast MHAYKIMs. BuxpeBoe anekTpruyeckoe mnouie.
2 Camounaykuus. DHeprus MarHuTHOTO TIOJIS.

[Tpaktrueckas padora Ne 15«3yueHue sBICHUS] CAMOUHTYKIIHH

Pa3nen 4. Koaedoanus n
BOJIHBI

Tema 4.1.
MexaHu4yecKue u

Cogepxanue yueOHOro MaTepuana

1 K TeJbHbIC ABIKEHUs. CB HBIC ¥ BBIH HHBIE K HUSL.
3eKTPOMATHHTHDIE onebaTeIbHbIC ABIKE C (160IL e YVXKIEHHBIC Koyie0a
MaremaTuyecKkuil 1 IpyKUHHBIA MATHUKU.
KoJIe0aHus
2 I"apmonundeckue xonebanus. DIEKTPOMarHUTHBIE KOJIEOaHMUS.
3 ITepemennslii Tok. [Ipon3BoaCTBO, Nepeaaya U pacupeieseHHe AIEKTPOIHEPTUH.
4 [lonepeynsle ¥ MPOIOIBbHBIE BOJHBL. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK.
JIaGoparopHast pabota Ne7 «l3yyeHHe 3aBUCUMOCTH NEpHOAA KOJeOaHUH HUTSHOIO MasTHUKA OT
JUIMHBI HUTHY.
JlaGopaTtopHas pabota Ne§ «M3yuenue yctpoicTBa u paboThl TpaHnchopmaTopar
Tema 4.2 Coneprxanue yueOHOro MaTepuaa
JIEKTPOMarHuTHbIE
BOJIHBI

aﬂeKTpOMaFHI/ITHI)Ie BOJIHBI

[punnun pagnotenedoHHON CBA3U. AMIUTUTYAHAS MOIYJISIUS U IETEKTUPOBAHUE.
ITpocreriniee paauo.
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Pa3gen 5. OnTuka

Tema 5.1. Cogepxanue yaeOHOT0O MaTepuaa 8
I'eomeTpuueckast
ONTHKA 1 DJleKTpoMarHuTHas npupoja ceeta. [lpunuun ['rolirenca.
3aKOHbI OTPA’KEHUS U MPEITOMIIEHHE CBETA.
2 dopmyJia TOHKOHN JIMH3BI.
3 Pemenue 3anay no teme «l'eomeTpuyeckas OlTuKa»
JlaboparopHnas pabota Ne9 «Onpenenenre nmokasaress MPEIOMICHUS CTEKIIa 2
Tema 5.2. BontnoBass | Conepxanue yaeOHOro Marepuana 8
ONTHKA
1 Jucnepcus u noasipusaiys cBera.
VcryckaHus ¥ OTJIOIEHNUs CBETA.
2 HenpepbiBHBIN 1 JIMHEHYATHIN CIIEKTPHI.
CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.
BoJsiHOBBIE CBOMCTBA CBETA
3 KorepentHocts. MHTEphepenus u qudpakius cBera
4 Pemenne 3amau.
Pa3nes 6. DiaemMeHTBI
KBaHTOBOH (U3UKH
Tema 6.1 KpanroBass | Conepkanue ydeOHOro Marepurana 8
onTHKA
1 KBanToBas runoresa [1nanka. ®oTOHBI.
2 Buemnuit porornexkrpuueckuii 3¢pdext. Buyrpennuit pororddexr. Tunsl GoTOr1€MEHTOB.
JlabGopaTtopHnast pabota Nel0 «3ydeHue TpeKoB 3apsyKEHHBIX YACTHUI» 2
[TpakTrueckast paborta Nel6 [Ipaktuueckast pabora o teme «KBaHTOBast ONTHKA 2
Tema 6.2 ®usuka Coneprkanne y4eOHOT0o MaTeprana 12

aToMa 1 aTOMHOI'0

1

OmnsiT Pesepdopaa. SAnepnas moaens aroma. KBantoBeie noctynarsl bopa. Jledektsr macc.
Anbda-, 6eTa — 1 ramMma- U3JIy4eHHUs.
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saapa

3aKOH palMOaKTUBHOIO pacnaja. JleneHue sjep ypasa.

S nepHblie peakiyu. PainoakTHBHOCTh

AlwiN

JleneHue TsHKeNbIX Azep.

5

buonornyeckoe ﬂeﬁCTBHe PaaruOaKTHBHBIX HBHy‘ICHHﬁ. SHGMCHTapHBIe qaCTHIbI.

[TpakTuueckas padota Nel7 «Pacuer sHepreTHYecKoro BbIX0/1a SACPHBIX PEaAKIIUi» 2
Paznen 7. dBomonus | Coxepxanue yueOHOro MaTrepuana 3
BCEJICHHOM
1 Hama 3Be3qnas cuctema — ["anaktuka. [lonarue o kocmonioruu. Mojens ropsiueit BeenenHoil.
2 Tepmosinepnsiil cuntes. [Ipoucxoxnenne CoTHEYHOM CUCTEMBI.
NuauBuayaabHbIi Koncynbranuum 18
NMPOEKT
Koncynpranuu k sk3ameny 6
IK3amen 8
Bcezo: 205
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