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IMosicHuTeIbHASL 3aMHUCKA
Pabouas mporpamma pazpaboTaHa Ha OCHOBE:
1. COopHuKa mpUMEPHBIX padOUYUX MPOrpaMM. DIEKTUBHBIE KYPChI JJIs

npoUIBHOM IIKOJIBI © y4e0. mocodue aiis 001meo0pa3oBart. opraHu3ariuii /
[H. B. Autunosa u ap.]. — M. : I[Ipocsemienne, 2019. — 187 ¢.—
(ITpopunpnas mkona). — ISBN 978-5-09-065231-5.

2.  UuctpyktuBHO-MeTtoanueckoe nuceMo OI'AOY IO «benropoackuii

UHCTUTYT pa3BuUTUs oOpazoBaHus» «O mnpenojnaBanuu mnpeamera «Dusukay B

oO1ieo0pa3oBaTeNbHbIX oOpraHuzamnusax benroponackoit o6mactu B 2022-2023

y4eOHOM TOTY».

DONeKTUBHBIA Kypc «SnepHas ¢u3ukay npeaHa3sHAyYeH ydalluMcs cTapiien
IIKOJIbI, BBIOPABIIMM E€CTECTBEHHO-HAYYHBIM, (HU3UKO-MAaTEeMaTUYECKUN TIpo-
(GbuIM WM TPOSIBUBIIMM TIOBBIIICHHBIH WHTEpPEC K W3Y4YEHUIO (U3UKH, XUMHH,
Oouonoruu, SKojJoruu. JlaHHBIM  Kypc  MHTETPUPOBAHHBIM, OH  CBSA3aH
coJlepKaTeslbHO C KypcoM (PU3MKU M MaTEMaTUKU OCHOBHOM IIKoiybl. M3ydyenue
IpearaeMoro 3JeKTUBHOTO Kypca HalpaBlIeHO Ha yriayOjeHue u o0oOiieHue
3HAaHUM WIKOJIBHUKOB O COBPEMEHHOW KapTHHE MHpPA, OCHOBAHHON HAa KBAHTOBOM
MEXaHUKE M CHELUUAJIbHONM TEOpPHUH OTHOCHTEIBHOCTH. MIMEHHO 53TH pa3gensl
COBPEMEHHOW (U3UKU TO3BOJWIM TIOHATH CYTh CTPYKTYpPhl MaTepHH U
UCIIOJIB30BAaTh 3TH 3HAHUS MJI CO3JaHUSl SIIEPHOM HSHEPreTHKH, COBPEMEHHOM
KBAaHTOBOW JJIEKTPOHUKH, pa3padoTath 3(G(HEKTUBHBIE METOJbl TUArHOCTUKU H
JICYCHHsI Pa3UYHBIX 3a00J€BaHUM, CHENaTh MHOTO JIPYTUX Ba)KHBIX OTKPBITUU.
HecMoTpst Ha TO 4YTO OTAENbHBIE BOMPOCHI KBAHTOBOW W SACPHON (PU3UKH U
CHEIUATBHOW TEOPUH OTHOCHTEIBHOCTH HW3YYalOT B IIKOJBHOM Kypce (DH3HKH,
MPEICTaBICHHON B HUX MH(OpMAIMU HEAOCTATOYHO ISl TOTO, YTOOBI B JOJIKHOU
MEpE OLEHUTh W IOHATh CYThb MNPOUCXOASIIMX MpoueccoB. [lomHas kapTuHa
BO3HHUKAET TOJIBKO TOTJa, KOTjAa siaepHas (U3MKa BOCIPUHUMAETCS KaK 4YacTb
CranpgapTHOM MOJIENIH, B KOTOPOM HMHTETPUPOBAHO PACCMATPUBAIOTCS IMPOLIECCHI,
MPOUCXOASAIINE HA  ypOBHE DJJIEMEHTAPHBIX  YaCcTUI, OTBEUYAOIIHME 34

QJICKTPOMAaruuTHbBIC, CHIIBHBIC H citabpie B3aHMOI[eI>'ICTBH$I, H IIPOHCCCHI,
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MPOUCXOAMBIINE HA PAHHUX CTAAMUSAX pa3BUTUS BcenmeHHOUN W 3aTeM B mpoleccax
3BOJIFOLIUY 3BE3I.

SAnepnas gusznka — Hayka SKCHEpUMEHTalbHas. MeToAsl U MpUOOPHI st
(yHIaMEHTaJbHBIX MCCIIEIOBAaHUN B COBPEMEHHOM A/1epHOM (hHU3MKE OCHOBAHBI Ha
WCMOJIb30BAHUN BBICOKMX TEXHOJOTHI U HECTAHAAPTHBIX MHXKEHEPHBIX PEIICHUM.
B 3HauuTEenBbHONW CTENMEHW 3TO OTHOCUTCS M K MNPUKIAJAHBIM HCCIEIOBAHUAM C
NPUMEHEHHEM  sIICpPHO-(PU3UUECKUX METOJO0B B PpaJUallMOHHONW OHOJIOTHH,
9KOJIOTUHU, XUMUU U MEIUIMHE. DTO NPOJIEMOHCTPUPOBAHO B PA3IMUHBIX pa3zeiax
3JIEKTUBHOTO  Kypca Ha OpuUMepax MoOJAEIed  caMoro  COBPEMEHHOIO
AKCIEPUMEHTATBLHOTO O0OpYy/IOBaHUS M (DYHIAMEHTAIBHBIX M TPHUKIAIHBIX
UCCe0BaHUN (IIUKJIOTPOH U YCTAHOBKA JIJISi CHHTE3a CBEPXTSIKEIBIX DJIEMEHTOB,
CBEPXIIPOBOASIINAN SIACPHBIN KOJUIAWIEP U MHOTOLEIIEBOM JETEKTOP, UMITYJIbCHBIN
peaKkTop HEUTPOHOB, TITyOOKOBOJHBINM JETEKTOP IS U3ydeHHS GU3UKH HEUTPUHO,
YCKOPHUTEIbHBIN KOMILUIEKC JJIsI IPOTOHHOMN TEparum).

O6mias xapakTepucTuka Kypca. [Ipeamaraembiii 3J€KTUBHBIN KypC MOCBSIIEH
PAacCMOTPEHUIO TAaKUX TEM, KAaK 3JIEMEHTBl KBAHTOBOM MEXAHUKA U TEOPHUHU
OTHOCHUTEJIbHOCTH B MMPUMEHEHNUU K aTOMHOMU U SIAEPHOU (DU3HKE, Pa3THIHBIC BUIBI
PalMOaKTUBHOCTH, B TOM YHUCJIC U CIIOHTAHHOE JEJICHUE SJIep, CBOMCTBA U MOJECIIH
ATOMHBIX SJEp, TPAJAUIMOHHBIE SICPHBIE PEAKUMU M SACPHBIE PEAKUUH MPHU
SHEPTUAX KOJUIAMJEPOB. PacCMOTpEHO MPOUCXOKICHUE 3JIEMEHTOB BO BceeneHHoU
M CHHTE3 HOBBIX CBEPXTSDKENIBIX AJIEMEHTOB B JrabopaTopusx y4€HbIX. YacTh
pa3fenoB IOCBSUICHA SACPHOW DSHEPreTUKE W NPHUKIAJHBIM HMCCICIOBAHUAM B
00JacTH paJualiMOHHONW OMOJIOTHH, DKOJOTHH W NMPUMEHEHHIO METOJOB SACPHOMN
(bu3UKU B METUITUHE.

3HauMTENIbHAS YaCTh AJICKTUBHOTO Kypca OTBEJCHA MPAKTHYCCKUM paboTam,
OoJIbIIIast 9aCcTh KOTOPBIX HMEET UCCICA0OBATEILCKII XapaKTep.

Lenpb kypca: pacmupeHue, yriryoaeHne u 0000meHne 3HaHUH 0 (PU3HIESCKUX
npoieccax B 00JIaCTH ACPHON (PU3MKH, TPUUMHAX U MEXaHU3MaX MX MPOTEKAHUS,

Pa3BUTHUC ITO3HABATCIIBHBIX MHTCPCCOB M TBOPUYCCKHUX CIIOCOOHOCTEM ydalunuxcs



4yepe3 MPaKTUYECKYI0 HAIMpaBJICHHOCTh 00y4YeHHs (PU3MKE U UHTETPUPYIOIIYIO
POJIb PUBHKU B CUCTEME €CTECTBEHHBIX HAYK.

3agaum Kypca:

— Pa3BUTHUE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS YUAIINXCS;

— pa3BUTHE MPUEMOB YMCTBEHHOM JEATEIBHOCTH, TO3HABATEIbHBIX
WHTEPECOB, CKIIOHHOCTEH U CTIOCOOHOCTEN ydalnxcs;

— pa3BUTHUE MOTHUBAIIMM Y4YeHUs, (POPMUPOBAHNE TOTPEOHOCTH B MOJYYCHUU
HOBBIX 3HAHUW U TPUMEHEHUH UX HA TPAKTHUKE;

— pacmupeHue, yriayOiaeHue u 0000ImeHue 3HaHUM 1o (PU3MKe, XUMHH,
OMoI0THNY;

— HCTOJIb30BAHUE MEXKIPEIMETHBIX CBsI3ed (DU3UKH C MaTeMaTHKOMH,
OuoJsioruei, XuMueu, NCTOpUEH, IKOJIOTHEH, PACCMOTPEHUE 3HAYEHHUS ATOTO Kypca
JUIS1 YCTICIIIHOTO OCBOCHUSI CMEKHBIX JUCIUIUINH;

— COBEPILICHCTBOBAHUE JKCIIEPUMEHTAIBHBIX YMEHUW UM HAaBBIKOB B
COOTBETCTBHHU C TPEOOBAHUSIMU MPABII TEXHUKU 0€30MIaCHOCTH;

— PpacCMOTpEHHE CBS3U SJIEPHON (PUBUKU C >KU3HBIO, C BaXKHEHUITUMHU
chepamu AeSTEIBHOCTH YETIOBEKA;

— pa3BUTHE Yy VYYAIIUXCS yMEHHS CaMOCTOSTEIBbHO paboTath C
JOTIOTHUTENIBHOM JIUTEpaTypoOr U APYTUMH CpeCTBaMU HH(OpMaIuy;

— (opmupoBaHue y ydaniuxcs yMEHU aHaIU3UPOBATh, COMOCTABIISITH, MIPH-
MEHSTh TEOPETUUECKUE 3HAHUS HA MTPAKTHUKE;

— ¢opMuUpOBaHME YMEHHH TO PEHICHHIO HKCIEPUMEHTAIBHBIX U
TEOPETUUYECKUX 3a7a4.

OcHOBHBIE UJEHU Kypca:

— €IMHCTBO MAaTEPHAITBHOTO MHPA,;
— BHYTPH- U MEXIIPEAMETHASI MHTCT AL,

— B3aUMOCBS3b HaYKH W MMPAKTUKH;

— B3aMMOCBS3b YCJIOBEKA M OKPYIKAOIICH CPEJIbL.

Y4yeOHo-MeTOoIMYeCKOe o0ecTiedeHne Kypca BKIIOYaeT yudeOHoe mocooue s

ydaluxcsi, UHTepHeT-pecypc «BupryanbHas nabopaTopusi siiepHON (DUUKU»,



MporpaMMy 3JEKTHUBHOIO Kypca M MHTEPHET-PECYpC C OHJIaH-BEpCcUEN Kypca U
CUCTEMOM yIpaBJeHUs yueOHbIM TpoiieccoM Ha ocHOBe cucteMbl MOODLE.

Bunsl nearenbHocTH. YueOHOe MocoOWe i ydaluxcs oOecleunBacT
coliepkatesibHyo 4acTh Kypca. CopepxanHue mocodus pa3Ouro Ha maparpadsl,
BKJIIOYAET AUAAKTUYECKUN MaTepuai (BOMPOCHI, YIIPaXHEHHUs, 3a]jauu, JIOMAIIHUM
AKCTIEPUMEHT), IPAKTUYECKUE PAOOTHI.

Ha 3ansTuax mo maHHOMY KypcCy ydaiiuecs yriayOJsiOT CBOWM 3HAHUS O
snepHor (u3uke, COBPEMEHHOW KapTUHE MHpa, Mpubopax U MeTojax
dbyHIaMEHTaTbHBIX U MPUKJIAHBIX UCCIICTIOBAHUIN B 00JIACTH SIACPHOU (PUBHKHU.

B pesynbrate u3ydeHus Kypca paclIUpseTcss MHUPOBO33PEHUE ydallIUXCs,
pa3BUBACTCS WX IO3HABATEIBHBIM WHTEpPEC, WHTEIUICKTyallbHbIE M TBOPUYECKHE
criocoOHOCTH, (POPMHUPYIOTCS TMPEIMETHBIC, OO0IIeydeOHble MU crenuduieckue
YMCHHS ¥ HABBIKU IITKOJIBHHKOB.

Kypc HachbllieH SKCHepUMEHTATbHBIM MaTepHaIOM: JI€MOHCTPAIMOHHBIM
HKCIIEPUMEHTOM, TPAKTUYECKUMHU paboTamMu Ha 0a3e BHUPTYaJbHOM HWHTEPHET-
nabopatopuu. Ilo xemaHuio y4duTels HEKOTOpbIE MPAKTHUECKHE PabOThl MOXKHO
NEpPEeBECTH B paspsi] uccieaoBarenbckux. lcmonb3oBaHue B yueOHOM IMpoliecce
MPaKTUYECKUX PaboT CmocoOCTBYeT MOTHBALMM JUIsi 00O0OIMIEHUs] y4eOHOTO
MaTepuana, pacimmpsier BO3MOXXHOCTHU WHIUBUAYaJIHHOTO u
mudGepeHIIMPOBAaHHOTO TOAXOA0B K OOYUYEHHIO, IIOBBIIIAET TBOPUYECKYIO
AKTUBHOCTh YYaIIMXCS, PACIIUPSET HX Kpyro3op. BkitoueHue Takux padoT B
ANIEKTUBHBI KypC TIPUBUBAET IIKOJbHHUKAM HCCIEIOBATEIbCKUNA TOIXOMI K
BBITIOJTHEHUIO TPAKTHUYECKUX paboT, TOMOraeT OBJAJeBaTh JAOCTYIMHBIMHU IS
yYaluXCsi HAy4YHBIMA METOJAaMHU UCCIeNIOBaHMs, (OPMHUPYET H PpPa3BUBACT
TBOPYECKOE MBIILICHHE, MOBBIIIAET UHTEPEC K MO3HAHUIO (PU3UUYECKUX SIBICHHUH U
WX 3aKOHOMepHOCTeH. JlaHHbIe mpakTHdeckue paboOThI CBS3aHBI C OMPEACICHUEM
HE TOJNBKO KAUeCTBEHHBIX, HO W  KOJHYECTBCHHBIX  XapaKTCPUCTHK.
CucTeMaTU4ecKoe BBIMOJHEHUE KOJIMUYECTBEHHBIX HSKCIIEPUMEHTANIBHBIX 3a/1a4
pPa3BUBAET y Y4YaIIUXCA AKKypaTHOCTh, CIIOCOOCTBYET BBIPAOOTKE HABBIKOB TOY-

HOM KOJIMYECTBEHHOM OLICHKH PE3YJIbTATOB DKCIIEPUMEHTA.



Kaxxnas npaktudeckas paboTa BKIIIOYAET KPaTKUE TEOPETHUECKUE CBEICHUS
U DKCIIEPUMEHTAIbHYI0 4YacThb. PaOOThl BBIMONHSAIOTCA HMHIWBUAYAJIbHO WU B
rpynnax mo 3—4 denoBeka. BpInojiHeHHE uHccaeA0BaHUM TpeOyeT mnpeaBapu-
TENbHOW NOJATOTOBKHU: TMEpe]] MPOBEACHUEM DSKCIEPUMEHTa Y4YUTelb padoTaer
OTZEJIBHO C KaXKJAO0U IPYIIION ydaluxcs.

DONEeKTUBHBIA KypC OOMYCKAaeT HMCIOJIb30BaHUE (IO YCMOTPEHMIO YUMTEs)
TOOBIX COBPEMEHHBIX o0pa3oBaTeIbHBIX TEXHOJIOT UM, pa3TUYHBIX
OpraHu3aluoOHHBIX (OpM 00yUYEHUs: JEKUUNA, CEMUHAPOB, Oeces], MPAKTUYECKUX U
71a00paTOPHBIX PabOT, UCCIICIOBATEIIBCKUX PAaOO0T, KOH(PEPEHITUH.

B kayecTBe OCHOBHOI OpraHM3allMOHHONW (OPMBI MPOBENCHUS 3aHITHM
OpeJIaraloTcsl  JEKIMOHHO-CEMUHAPCKOE  3aHATHS, Ha  KOTOpPBIX  Jaércs
O0OBSICHEHHE TEOPETHUECKOT0 MaTepuajia M PelaloTcs 3aJadyd 1O JTaHHOW TeMe.
Jlis TOBBINLIEHWST MHTEpeca K TEOPETHUYECKMM BOMPOCAaM M 3aKpeIUieHUs
U3y4YEHHOIO0 Marepuaja IpEeAyCMOTPEHBI JEMOHCTPALlMOHHBIE ONBITBI H
71a00paTOPHBIN MPAKTUKYM.

dopMaMu KOHTPOJIS 32 YCBOEHHEM MaTepualia MOTYT CIY>KUTb OTUYETHI MO MPaKTUYECKUM
paboTaM, CaMOCTOSITENIbHbIE TBOPUECKHE PabOThI, TECThI, UTOTOBBIE YUEOHO-MUCCIIEA0BATEIbCKHIE
npoekThl. MToroBoe 3aHATHE MPOXOAWT B BHAEC HAYYHO-TPAKTUYECKOW KOH(MEpPEHIMU WU
KpPYyrjoro CToJia, Ha KOTO-POM 3acCIyIIMBAIOTCS JOKJIAAbl YYalllUXCS 10 BBHIOpAaHHOW Teme
UCCJICJIOBAaHUs, KOTOphbIE MOTYT OBITh TIpejacTaBiIeHbl B (opMe pedepara mnm oTuéra 10
UCCJIeI0BATEIBCKOM padoTe.
Cpoxu peanuzaruu porpaMmsbl ¢ 01 cenTsaops 2022roqa o 25 mas 2024 ropa.

HN3meHeHNs M 10TIOJTHEHU S
K pa0doyeil mporpamMme mo 3JJeKTUBHOMY Kypcy «SAnepuast gusuka» nas 10-11 kinaccos

Pa3zoen 1. «Iloacnumenvnasn 3anuckay.

[lepBblii ab3a1l ynTaTh B cieaymwolle pegakiuuu: «Pabodas nporpaMma 1o acCTpOHOMUU st
11 knmacca coctaBieHa B cooTBETCTBHU ¢ DenepanbHbIM 3aKOHOM OT 29.12.2012 1. Ne 273-®3 «O06
obOpaszoBannu B Poccuiickoit ®enepanuny», (penepanbHbIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO o0miero oOpaszoBanus (yTBepknaéH [lpukazom MuHucrepcTBa
obpazoBanuss u Hayku P® ot 17 pgexabps 2010 r. Ne 1897), mpmkazom MuHucrepcTa
oOpazoBanus u Hayku P® ot 31.12.2015 1. Ne1577 «O BHeceHnu u3MeHeHHUii B (perepajbHbIH
roCyIapCTBeHHbI 00pa3oBaTe/JbHbIA CTAHAAPT OCHOBHOIO o00mIero oO0pa3oBaHuM,
YTBePKIEHHbIA NMpukazoM MuHUCTepcTBa o0pa3oBaHus M Hayku Poccuiickoii ®@enepaumnu
or 17 nexadopsa 2010 r. Ne 1897», IlpumepHoii padoyed NporpaMMold BOCHHMTAHHS,
pa3paboranHoii nctutytoM crpateruu pas3BuTusi oopazoBanus PAO B nenax peunieHus 3agad
Vkaza IIpesuagenra PO or 7 mag 2018 r., 3apeructpupoBanHOM B EINWMHON TroCyJapCTBEHHOM
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MH(GOPMALIMOHHON CcHUCTeMe Y4€Ta Hay4YHO-HCCIIEIOBATEIbCKUX, ONBITHO-KOHCTPYKTOPCKUX H
TEXHOJIOTUYECKUX paldoT TpaxkaaHckoro HaszHaueHuss (Ne roc. peructpaunun AAAA-I'19-
619070900024-2 ot 15.08.2019), yrtBepxkaeHHOM Ha 3acenanun DeaepalbHOTO Y4YeOHO-
METOJUYECKOT0 00beIMHEeHUsI IO 0011eMy oOpazoBanuto 2 uroHs 2020 ronay.

Pa3zoen 2. «Ilnanupyemeoie pe3yibmamol 0C60eHU RPEOMEMA).

B nuuHOCTHBIE pe3ynbTaThl 100ABUTH CIEAYIOINIECE COJIEPKAHUE:

10)ycmanosnenue 0osepumenbHblX OMHOWEHUL _MeNCOV VHUmenem U e20 Y4eHUKamu,
CHOCOOCMBYIOWUX NO3UMUBHOMY BOCNPUAMUIO  VY4AWUMUC MPeOosanull U Nnpocvb yuumens,
NPUBNEYEHUIO UX BHUMAHUS K 00Cycoaemol Ha YpoKe UH@opMayuu, aKmuuzauyuu ux
NO3HABAMENbHOU QesIMeNbHOCHIU;

11) nobyscoenue wKoIbHUKOB cOOM00amb HA YPOKe 00WenpuHsamole HOPMbl NOBeOeHUsl,
npasuia _oowlenus co cmapwiumy (Y4umenimu) U CeepCmMHUKAMU (UWKOJIbHUKAMU), NPUHYUNDbL
V4eOHOU OUCYUNIUHBL U CAMOOP2AHUZAYUU;

12) npusneyenue 8HUMAHUSL WKOJIbHUKOE K UEHHOCHHOMY ACNeKmYy U3y4aemvlX HA VPOKAX
ABNEHUL, OPeaHU3AYUsL UX PAOOMbL C NOAYUAeMOU HA YPOKe COYUANbHO ZHAYUMOU UHDOpMayue —
UHUYUUPOBAHUE ee 0OCYHCOeHUs, BbICKA3bIBAHUS VUAWUMUCI C80€20 MHEeHUs No _ee No800Y,
8bIPAOOMKU CB0€20 K Hell OMHOULEHUSL;

13) wucnonv3o6anue BOCTIMTATEIBHBIX BO3MOYKHOCTEH COAEpKAaHHS Yd4eOHOro MpeameTa
gyepe3 JEMOHCTPAIUIO JIETSIM MIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHUS, TTPOSIBICHUS
YEJIOBEKOIIO0US U JTOOPOCEPICUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB JIsi YTCHHUS,
3a/1a4 JIJIs pelieHus, MPOOJIEMHBIX CUTYaIlul 1711 0OCYKIeHUS B KJ1acce.

Conep:kanue Kypca

Beenenue (1/2 1)

Nznyuenne abcoioTHO 4YépHOTO Tena W KBaHTOBas rumnoTe3a Ilmanka,
otkpeiTie JIx. JIx. TomcoHom »snekTpoHa. OTKpBITHE PEHTIEHOBCKOrO
uznyuenus. OtkpeiTue A. A. Bekkepenem pagunoaktuBHOoCTH. OnbiThl [Ibepa u
Mapun Kiopu. Coznanne A. DUHIITEHHOM  CHEUUAIbHOM  TEOPUH
OTHOCHTEIIBHOCTH. B3auMOoCBsI3b MeXy Maccol u 3Hepruei. [ maBHas ¢popmyna

XX B.: Eg = mc2



OkcnepuMmeHT 3. Pesepdopia MO OTKPBITHIO «IUIAHETAPHON» MOJEIU
atoMHoro sigpa. KBantoBanue snepruu u moaens H. bopa.

[TocnencTBus 3TUX OTKPBITUN JJI CO3JaHUSI KBAHTOBOM MEXaHUKU U sIAEp-
HOM (PU3MKHM KaK OCHOBBI TEXHHUYECKOTro mnporpecca yenoBeyectBa B XX u XXI
BB., CO3JIaHMsSI KapTHUHBI MHUKPO- M MakKpOKOcMoca Ha OcHOoBe CTaHAapTHOMU
MOJIEJIH.

Tema 1. KBaHTOBBIN MUp aTOMOB U MOJIeKyJ (3/3 )

Mopens aroma bopa u nmHeiuarble CHEKTpbl. KBaHTOBaHHWE SHEPIrUM.
Bonust Marepun JI. ne bpoinga. KopnyckynasipHO-BOJTHOBOW — Ayaiu3M.
Hudpakuusa >nekTpoHoB Ha Kpuctamuiax. dortospdext u apdexr Komnrona.
[Ipunuun  Heompenenénnoctu [elzenOepra. VYpauenue Illpenunrepa.
BonuoBas ¢yukmus u e€ BeposTHOCTHas MHTeprnpeTarus. KBaHTtoBbiii 3Q ekt
TyHHenupoBaHus. KBaHToBaHue yriaoBoro MomeHTa. CHOHH 3JEKTpOHA.
[Tpuniun 3anpeta [laynu. DnekTpoHHble 0005104KH aTOMOB U [leproguueckuii
3aKoH MeHeneena.

Monekynbl. CHEKTpbl aTOMOB U MOJIEKYJL.

Tema 2. Macca 1 3Heprus B peJIsITUBUCTCKOM Teopu (2/4 1)

OCHOBHbIE  TIOCTYJIaThl ~ CIELHAIBHOM  TEOPUHU  OTHOCHUTEIIBHOCTH.
[Ipeobpazosanus ["ammies u Jlopenia. MHBapuaHTHOCTH MHTEpBAJIA.

Macca B  KJIAaCCHYECKOM MEXaHMKE U TEOPUHU  OTHOCUTEIIBHOCTH.
[IpeoGpazoBanus Jlopenna st uMmynabca U dHEprun. Macca — peIsITUBUCTCKUM
uH-BapuanT. CBsA3b SHEPTUU M Macchl Iokos Eg = mc?. ITpuMephl nepexoa Macchl
B SHEPrUI0 U 3Hepruu B maccy. JledekTt macchl u sHeprus cBs3u suep. Maccel u
JHEpPrus COCTAaBHBIX CUCTEM. PEIIATUBUCTCKAas KMHEMATHKA U 3aKOHBI COXPAHEHHUS
SHEPTUU U UMITYJIbCA.

Tema 3. ATOMHBIC siJIpa ¥ paJuOaKTHBHOCTH (3/4 1)

OcHOBHbIE CBOMCTBa aTOMHBIX sJIep: COCTaB, pa3Mep, (hopma, 3apsa, Macca
sanpa, sHeprus cBsizu. M3ortombl. ['panuisl cTabuUiIbHOCTH aTOMHBIX snep. CnuH

MIPOTOHA ¥ HEUTPOHA. YTJIOBOM MOMEHT SJIpa.



SAnepubie cuibl. Knaccuueckast mpoOTOH-HEUTPOHHAS MOJIEIb siApa. S nepHbie
Mozenu: (hepMu-Ta3, KamneapHas, 000o104euyHast 1 0000IEHHAS] MOJENb SAPA.

KopoTkoaeicTByromnue HyKJIOHHBIE KOPPESLUUA B Spax U KyMYJISITUBHBIN
AepHbIi 3D PexT.

PagnoakTuBHOCTh. BHIbl pagnoakTUBHOCTH: a-, D-, g-pacmaj, CIIOHTaHHOE
NEJICHUE.

['panuIel cTaOUILHOCTH ATOMHBIX s/Iep. 3aKOH paIMOAKTUBHOIO pacriaja.

[Tepuon monypacnanga. AKTUBHOCTh PaAUOAKTUBHOTO UCTOYHUKA.

Kauecmesennvle u pacuémmoie 3a0auu.

Mamemamuueckuu NPAKMUKYM «Cmamucmuyueckuul xapaxmep
PAOUOAKMUBHO20 PACNAOA.

Tema 4. SInepusie peaxiyu (2/2 u)

SAnepHsie mpeBpaleHus B dKkcrnepuMmeHTax Pesepdopaa. OTkpeiTHE TIPOTOHA
u HeuTpoHa. Peakuun nenenus sanep. LlenHasa snepHast peakuus. TepmosiaepHbie
peakiuu. IlogmoporoBeie peakuuu. PoxkaeHue aHTUNPOTOHOB. M3yueHue
CTPYKTYpbI IPOTOHOB U SIAEP B MYYKaX 3JIEKTPOHOB.

Kauecmesennvle u pacuémmsie 3a0auu.

Tema 5. [Ipoucxoskaenue seMeHTOB BO Beenennotii (2/4 )

dyHaaMeHTaldbHble B3aumojcicTBus. CraHjgapTHas Mojelb. boJblnoit
B3pbIB. ATOMBI BOJIOPO/a U JIETYalIIUX 3JIeMEHTOB. CUHTE3 JIEMEHTOB B 3BE3-AaX.
B3pbIBBI CBEPXHOBBIX 3BE3/] MU HEUTPOHHBIE 3BE3/IBL.

Tema 6. CuHTE3 HOBBIX CBEPXTSDKENBIX diIeMeHTOB (1/2 1)

TpancypanoBbsie U TpaHchepMueBbie AMeMeHThl. «OCTPOB CTAOUIBLHOCTH
¥ CHUHTE3 HOBBIX CBEPXTSDKENBIX AeMeHTOB. JlaGopaTopusi simepHBIX peakiuit
nMvenn akaaemuka [. H. ®@néposa. Moaenp HUMKIOTpOHA M AETEKTOpA IS
PErUCTpaIlMU CBEPXTSKENBIX AIEMEHTOB. Kak perucTpupyror CBEpXTSKEIbIC
3J1€-MEHTBHL.

Tema 7. Yckopurenu u koyutaiaepsl (2/4 1)

[TpuHuunel paboThl JIMHEHHBIX U LMUKIMYECKUX YCKopuTenen. JIBuxeHue

3apsKEHHBIX YaCTHUI[ B 3JIEKTPUYECKOM M MarHuTHOM none. B. M. Bekcnep:



npuHIUn aBTodasupoBku. A. M. Bynkep: uaes 3J€KTPOHHOIO OXJIAXICHUS U
nepBble BCTpeuHble KoJiblia. bonbimoi anponssiiikomiaiinep (LHC) B EBpone u
komnaiiaep penstuBuctckux  saaep (RHIC). Mopens  ycKOpUTENBHOTO
komruiekca HUKA — poccuniickoro koaiiepa TSKEIbIX HOHOB.

Tema 8. HccrenoBanue CTOIKHOBEHUH pensTUBHCTCKUX sifep (1/3 1)

YTO mpOUCXOAUT MPU CTOJKHOBEHHUSX PENSATUBUCTCKUX sAEp. eTEeKTOpHI
JUISl PETUCTPALIMM MPOJYKTOB SIAEPHBIX peakuuil. OCHOBHBIE XapaKTEPUCTUKU
peakuuid. Tpurrep s orbopa coObITui. Bpemsi-npoekinuoHHas Kamepa.
DNEKTPOMATrHUTHBIA KaJOPUMETP, CUIMKOHOBBIE JAETEKTOPBI JJISI ONPEICIICHUS
BEPLIMHBI B3aUMOJICHCTBHUS.

Tema 9. Slnepnas sHepreTuka W Ti00alNbHBIE NPOOJIEMBIYEIOBEUECTRA
(1/34)

SnepHas sHepreTuka u Tio0aibHBIE MPOOJIEMbl YeloBeYeCTBa. SepHbIe
peakTopsl. lIpupoaHbie ssaepHbIE PEAKTOPHI.

Pewenue kxauecmeennuvix u pacuémmuwix 3a0au.

Humepaxmuenas mooenb 10epH020 peakmopa.

Tema 10. Snepuas dusuka u meaununa (1/3 o)

Snepuas ¢usuka u MeauiHa. Mojelb YCKOPUTEIBHOTO KOMIUJIEKCa s
MIPOTOHHOM PaIMOTEPAITHH.

Tema 11. Sinepuas ¢usuka ¢ verirponamu (1/3 u)

SAnepnsie uccienoBanus ¢ HelTpoHamu. CBOMCTBA HEUTPOHHBIX ITYYKOB.
Mosenb Hccae10BaTeNIbCKOIO UMITYJIBCHOTO PEaKTOpa Ha OBICTPHIX HEHTpOHAX
NBP-2. [lpuMeHeHHEe HEUTPOHHOIO AKTHMBALIMOHHOIO aHAjIu3a B 3KOJIOTHU.
SAnepnas mmaneronorus. Ilomck Boapl Ha Mapce npu NOMOIIM MCTOYHUKA
HEUTPOHOB.

Tema 12. Pagnoouosnorus (1/3 4)

Yro uzyuaer paguobOuonorus. CocraB KOCMUYECKOTO M3IYyYEHHUS M €ro BO3-
JNEUCTBHE HAa JKMBbBIE OpraHu3Msl. IlumoTupyemsle MONETBI B KOCMOC H
paaualMoOHHbIE PUCKU. ACTPOOHOJIOTHSL.

Mooenuposanue paduayuonnwix nospexcoenutl kiemox 6 cpeoe GEANT.
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Tema 13. BzaumonerictBue uznyuenus ¢ BemectBoM (1/3 1)

B3aumopelicTBue 3apsokeHHBIX YacTHll, POTOHOB U 3JIEKTPOHOB C BEIIECTBOM.

Tema 14. JleTekTopbl 3apsyKEHHBIX YaCTUIIU raMMa-KBaHTOB (1/3 u)

Paznuunble TUMBI AETEKTOPOB: Ta30BbIA, (POTOAIMYILCUU, MTy3BIPHKOBASI Ka-
Mepa, CHUHTWULIIMOHHBIN, TOJYyIPOBOJHUKOBBIN, JIETEKTOp Ha OCHOBE
MUKpOKaHaJIbHBIX IIacTuH. ChEM CcHUTHajJa C JACTEKTOpa. DHEPreTHYEeCKUue u
BpeMS-TIPONIETHRIE  CMEKTphl. COBpEMEHHBIE METOAbl ChEMa UM OUU(PPOBKHU
uH(pOpMalUU.

Tema 15. Buptyanbnas nabopatopuss «OCHOBBI HW3MEPEHHUSICUTHAIOB C
JETEKTOPOBY (2/4 4)

Tema 16. Bupryansnas naboparopusi « CHUHTWIUISIIMOHHBIA TEIECKOI JJISI
U3Y4YEHUs KOCMUYECKUX JIydei» (2/4 q)

Tewma 17. Buptyanbnas nabopatopusi raMmMa-crieKTpockonuu (2/4 q)

Tema 18. BupryanbHast mabopaTopusi CHIOHTaHHOTOIeeHuUs siiep (2/4 1)

Tema 19. MaremaTuueckuii TPaKTUKYM 10 00pabOTKe pe3yJbTaToB
usMmepenuit B cpeae ROOT (2/4 u)

Tema 20. MaTtemMaTuyeckuil MPaKTUKYM 10 MOJEIMPOBAHUIO PATUAIIMOHHBIX
noBpexaeHuit kiaetku B cpene GEANT (2/4 u)

DNEeKTUBHBIN KypC paccuuTaH Ha 68 yacos.

B teyenuu roga BO3MOXKHBI U3BMEHEHMSI KOJIMYECTBA YaCOB HA M3yUYEHUE TEM
MPOrpaMMbl B CBA3U C COBMAJCHUEM YPOKOB PACIHUCAHUS C MPAa3THUYHBIMU JHSIMH,
KAaHUKYJISAPHBIMU JTHSAMH ¥ JIPYTUMH  OCOOCHHOCTSAMU  (YHKIIMOHUPOBAHHS
00pa30BaTEIBLHOTO YUPEIKICHUS.

Cpoxu peanuzanuu nporpammbl ¢ 01 centsiops 2020 roga mo 25 mas 2022

roaa.
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KAJIEHIAPHO-TEMATHUYECKOE TINTAHUPOBAHUE

10 kaace
Kon-Bo Hara CerteBoii
K
Ne m\n | HammeHoBaHue TeMbl YacoB | MO IJIAHY g)calfl:nq BJeIJle(():l(":Opbﬂ
1 Benukue otkpertus koHma XIX 1 01.09. -
' — navana XX B. 02.09.
9 Benukue otkpeiTus koHa XIX 1 05.09. —
' — navana XX B. 09.09.
[TocnencTBus OTKPBITUNA IS 12.09. —
CO3IaHUs 16.09.
3 KBAaHTOBOU MEXAHUKHU U S1IEPHOU
107370051 2
4 OCHOBHBIE TPUHIIAIIEI KBAHTOBOM 19.09. -
' 23.00.
MEXaHUKHU
VYpasnenue lllpenunrepa. 26.09. —
5. [TonsiTe BOMTHOBOU (PYHKIUU. 1 30.09.
KBaHTOBOE TYHEIMPOBAHUE.
KBanTOoBaHuE yriioBOro MOMeHTa. 03.10. -
6. CnuH snextpona. [Ipuaiun 07.10.
[Taynmn
OCHOBHBIE MOCTYJIATHI 2 10.10. -
1. CIIEUATBHOU TEOPUU 14.10.
OTHOCHUTEJIbHOCTH
OCHOBHBIE OCTYJIATHI 17.10. -
8. CIIEUATBHOU TEOPUU 21.10.
OTHOCHUTEIIbHOCTH
9 Macca, sHeprus, UMITyJIbC B 31.10. -
' PEIIATUBUCTCKOM (PHU3UKE. ) 04.11.
10. | Macca, sHeprus, umiysbc B 07.11. -
" | pensATHBUCTCKON (PU3HKE. 11.11.
SAnepusie mogenu. OCHOBHbIE 14.11. -
11. | cBOMCTBA aTOMHBIX SJIED. 1 [8.11
S nepHble peakuuun
12 PajnoakTuBHOCTE. BHjib 1 21.11. -
' | pamMOaKTHBHOCTH 25.11.
13, | PaamoakrueHOCTb. Buner 1 28.11. -
' paaroaKTUBHOCTH 02.12.
05.12. -
14. | SnepHble peakuuu 1 912
12.12. -
15. | SnepHble peakuuu , 16.12.
19.12. -
16. | I[lpumepsl siAEpHBIX peaKIUil 03 12,
09.01. —
17. | Ilpumepsl SAEpHBIX pEaKLIU 1 h301
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HI[Cé)HaH DHEPreTHKa U 16.01. —
18. | rmoOanbHBIE IPOOIEMBI 50.01
4eJI0BEUECTBA i
SnepHas sHepreTuka u 23.01. -
19. | rnoGanbHbIE TPOOIEMBI 27.01.
YeJI0BEUECTBA
30.01. —
20. | Slnepnas puzuka u MenUIIMHA
03.02.
21 OT 601B1I0T0 B3pbIBA 10 ATOMA 06.02. —
' BOJI0pOJA 10.02.
29 OT GOJIBIIIOrO B3phIBA 0 aTOMa 13.02. -
' BOJIOpOaa 17.02.
20.02. —
23. CuHTE3 371eMEHTOB B 3BE3/1aX 0402,
24 CUHTE3 HOBBIX CBEPXTSIKEIBIX 27.02. -
' DJIEMEHTOB 03.03.
o5 | CHMHTE3 HOBBIX CBEPXTAIKEIIBIX 06.03. —
' DJIEMEHTOB 10.03.
%6 Yckoputenu, IpUHIUIBI UX 13.03. -
" | pabotbl 17.03.
97 Y ckopuTenH, MPUHIIAITHI UX 20.03. -
" | paboTbl 24.03.
28 CoBpeMeHHbIE KoJUTaiiepsl 03.04. —
' IIPOTOHOB U AP 07.04.
29 COBPEMEHHBIE KOJUIan e bl 10.04.
: IIPOTOHOB U AP 1 4'0 4'
CTOonKHOBEHUS A€ IPU 1704, —
30, | BPICOKMX SHEPIHsX U HX b1.04
' perucTpanus o
CTOJIKHOBEHUS fA11€p MPU 24.04. —
31. | BBICOKUX HEPIUsIX U UX 28.04.
perucTpanys
CTOJIKHOBEHHUS s/1€p NpHU 02.05. —
32. | BBICOKHX DHEPTHSAX U UX 12.05.
perucTpanys
33 [ToBTOpHUTETHEHO — 00OOIIIAFOIITHIT 15.05. -
34 [ToBTOpHUTEIHEHO — 00OOIITAFOIITHIT 22.05. -
. 25.05.

YPOK
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11 kaacce

Kou-Bo Hara CeTteBoii
4acoB aKTH - KJ1ace
Nem\n | HammeHoBaHMe TeMBbI MO0 MJIAaHY| P Besoropns
YecKHn
1 SnepHas SHEpreTHKA U TII00aTbHBIC 1 02.09-
" | mpoOJIEMBI YEIOBEYECTBA 06.09
5 SnepHas sHEpreTHKA U TII00aThHBIC 1 09.09-
" | mpo0OIEMBI YEIOBEUECTBA 13.09
3 SAnepHas sHEpreTHKa U riI00aTbHBI 16.09-
" | mpoOJIEMBI UEIOBEYECTBA p | 2009
4. | SInepnas pusuka U MeIUIIMHA g?gg
5. | Anepnas pusvka U MEIUIIMHA 1 gggg
6. | Anepnas ¢puzuka U MEIUIIMHA gzig
2 .
7. | SlnepHas ¢pu3nKa ¢ HEUTPOHAMHU 1318
8. | SAlnepHas ¢puzuka ¢ HEUTpOHAMHU géig
9. | SAAnepHas ¢pusnka ¢ HEUTpOHAMHU 8211
2 .
11.11-
10. | Pagno6uomnorus 1511
18.11-
11.| Pagno6uomnorus 1 11
25.11-
12.| Pagno6uomnorus 1 T
JleTeKTOphl 3apsKEHHBIX YaCTHIl ¥ 02.12-
13. 1 | 0612
raMMa-KBaHTOB
JleTeKTOphl 3apsKEHHBIX YacTHUIL U 09.12-
14. 1 1312
raMMa-KBaHTOB
JleTeKTOphl 3apsKEHHBIX YacTUIL W 16.12-
15. 20.12
raMMa-KBaHTOB
IIpoBenenue BUPTYaJIbHOY 2 |2312-
16. | nabopatoproit  pab6otrel «OCHOBB 21.12
MU3MEPEHUS CUTHAIIOB C JIETEKTOPOB)
IIpoBeneHne BUpTyaIbHOU 09.01-
17.| maGoparopHoit paboThl «OCHOBBI 1 17.01
WU3MEPEHUS CUTHAJIOB C JIETEKTOPOB)
IIpoBeneHnne BUpTyaIbHON 20.01-
18. | maGoparopHoii paboThHI 1 24.01
«CUMHTUUISIUAOHHBINA TEJIECKON IS

14




HN3Y4YCHUA KOCMHUYCCKHX Hy‘l@ﬁ))

[MpoBeneHue BUPTYaTbHON 27.01-
19. nabopaTopHOM pabOThI 3101

«CUMHTHIUISIIUOHHBIA TEJICCKOI JIIsI

U3yYCHUS KOCMUYCCKUX JTyUei

B3aumopeiicTBue 3apsyKEHHBIX 03.02-
20. 07.02

YaCTHIL C BEIIECTBOM

B3anmMozeiicTBie 3apsyKEHHBIX 10.02-
21. 14.02

YACTHII C BEIICCTBOM

B3aumMozeicTBie 3apsHKEHHBIX 17.02-
22. 21.02

YACTHII C BEIIECTBOM

[IpoBeneHue BUpPTyanbHOU 24.02-
23.| mabopatopHoit paboThl «I 'amma- 28.02

CTICKTPOCKOITHSI

[IpoBenenue BUpPTyanbHOU 02.03-
24.| nabopatopHoit paboThl «I 'amma- 06.03

CTICKTPOCKOITHS

[TpoBeneHre BUPTyaIbHOU 09.03-
25.| mabopaTtopHOii pabOTHI 13.03

«CTioHTaHHOE JIeTICHHUE)

[TpoBeneHre BUPTyaIbHOU 16.03-
26.| mabopaTopHOil pabOTHI 20.03

«CIIOHTaHHOE JIEJIEHUE)

[TpoBeneHrEe MaTEMATHYECKOTO 01.04-
27.| mpakTUKyMa 1o oopaboTke 03.04

pe3yabTaTOB U3MEPEHHI B Cpejie

[TpoBeneHre MaTEMaTHIECKOTO 06.04-
28. | mpakTuKyMa 1o 00paboTKe 10.04

pe3yJIbTaTOB U3MEPEHUH B CPENIE

[TpoBeneHre MaTEMATHYECKOTO 13.04
og | TPAKTHKYM 10 MOZIETHPOBAHUIO 17.04

paJIMallnOHHBIX TOBPEIKICHUIMA

kietku B cpene GEANT

[IpoBeacHIE MATEMATHYECKOTO 20.04-
30, | MPAKTHKYMA 11O MOACTHPOBAHHIO 24.04

paJMaMOHHBIX MOBPEKIACHUH

kieTku B cpene GEANT
31.| UtoroBoe moBTOpEHHE. (2)18‘51
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04.05-
32.| toroBoe NOBTOpEHHUE. 08,05
11.05-
33.| UToroBoe moBTOpEHHUE. 1505
18.05-
34.| toroBoe NOBTOPEHHUE. 25 05

[LiaHupyembie pe3yJabTaThbl 0OCBOCHHUS Kypca
B pesynbrate msydenust sieKTHBHOIO Kypca Ha ypPOBHE CPEIHETO OOIIEro
oOpazoBaHus y ydamuxcsa OyayT cOpMHUpPOBaHBI CIEAYIOIIUE TPEAMETHBIC

PE3YJIbTATHI.

Vuawuiica nayuumcs:

— packpbiBaTh Ha TpPUMEpaxX poib sjIepHOW (HU3uKku B (OPMHUPOBAHUU CO-
BPEMEHHOM HAay4YHOW KapTHHBI MHUpPAa M B TIPAKTHYCCKOW JEATCILHOCTH
YeJIOBEKa, B3aMMOCBS3h MEXKIY (PU3MKOW M JAPYTMMHM €CTECTBCHHBIMU HayKa-
MU,

— OOBSICHATh M aHAIM3UPOBATH POJIb U MECTO (DU3UKU B (POPMUPOBAHUU CO-
BPEMEHHOM HAay4YHOW KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHHUKHU H
TEXHOJIOTHH, B TPAKTUYECKOMN JESITEILHOCTH JIOEH;

— XapaKTepH30BaTh B3aUMOCBSI3h MEXAY (DU3UKON U APYTMMH €CTECTBEHHBI-MU
HayKaMu;

— MOHUMATh U OOBSICHATH WEIOCTHOCTh (DUIUYECKON TEOpUH, pa3InyaTh
IpaHUIIbl €€ MPUMEHUMOCTH U MECTO B PANY APYTrUX GU3HMUECKUX TEOPHId;

— BIIAJIETh TPUEMAMHU TOCTPOCHUS TEOPETHUECKHX JOKA3aTeIbCTB, a TaKXKe
IPOTHO3UPOBAHMSI OCOOCHHOCTEW TMpOTEeKaHUs (U3MYECKUX SBICHUA W
IIPOIIECCOB HAa OCHOBE MOJYYCHHBIX TEOPETUUECKUX BHIBOJIOB M IOKA3AaTEIbCTB;

— CaMOCTOSITENIbHO TUIAHUPOBAThH U TPOBOAUTH (PU3NYECKHUE IKCTIEPUMEHTHI;

— —pemiaTh  MPAKTHKO-OPUEHTUPOBAHHBIC  KAUYECTBEHHBIE M  pPACUYETHBIC
dusnueckre 3a7aud ¢ OMOpPOM Kak Ha W3BECTHBIE (PU3WYECKHUE 3aKOHHBI,
3aKOHOMEPHOCTH M MOJIEJH, TaK ¥ Ha TEKCTHI ¢ U30BITOYHON HH(pOpMAIeH;

— OOBSICHATh TPAHUIBI TPUMEHEHUS HM3YYCHHBIX (DU3NUSCKUX MOJENeH Mpu

pPCUICHUHA (I)I/IBI/I‘-IGCKI/IX U MCKIIPCAMCTHBIX 3a1a4;
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— BBIJIBUTATh TUMOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJATaoMUX (PU3NYECKUX
3aKOHOMEPHOCTEHN U 3aKOHOB;

— OOBSACHATh MPUHLUMBI pabOThl U XapaKTEPUCTUKU H3YUYCHHBIX MAIIuH,
npUOOPOB U TEXHUYECKUX YCTPOUCTB;

— OOBACHATh YCIOBUS MPUMEHEHUS (U3UYECKUX MOJENCH MNpu pelieHuu
dbu3uyeckux 3a7ady, HAXOJIUTh AaJCKBaTHYIO MPEIJIOKEHHONM B 3a1aue
bu3uYecCKyr0 MOJeIb, pa3peliarh MpodieMy Kak Ha OCHOBE HMEIOIIUXCS
3HAHUM, TaK U TIPU TOMOIIY METOI0B OIICHKHU.

Yuawuiicsa nonyuum 603M04#CHOCHb HAYUUMBCAL:

— ONUCHIBATh W AHAJIM3UPOBATH MOJYYEHHYIO B PE3yJbTaTe MNPOBEAEHHBIX
(bU3UYECKUX IKCTIEPUMEHTOB UH(POPMAITUIO, ONIPEETATh €€ TOCTOBEPHOCTH;

— TMOHMMaTh U OOBSACHITH CHUCTEMHYIO CBSI3b MEXKJY OCHOBOIOJIAraroIuMu
HAyYHBIMHM TOHSATUSMH: TIPOCTPAHCTBO, BpeMsi, MaTepusl (BEIIECTBO, TOJIE),
JBWO)KEHUE, CUjla, SHEPIus;

— peuiath 3KCINEPUMEHTAIbHbBIC, KAaYECTBEHHbIC U KOJIMYECTBEHHBIC 3aJauu
OJIMMITUATHOTO YPOBHS CJIOKHOCTH, HCHOJIB3YS (PU3MUecKrue 3aKOHBI, a
TaK)Xe YpaBHEHUS, CBSI3bIBAIONINE (PU3UUECKHE BEIUUNHBI;

— aHAJIM3UPOBATH T'PAHUIIEI MPUMEHUMOCTH (DU3NUYECKUX 3aKOHOB, ITOHUMATh
BceoOnui Xapaktep (GyHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh HC-
I10JIL30BAHUS YaCTHBIX 3aKOHOB;

— ¢GopMyIHpOBATh W PEIIaTh HOBBIC 3aJa4M, BO3HHUKAIOIINE B X0Ji¢ Y4eOHO-
UCCIIEOBATEIBLCKON U MMPOCKTHOM JAESITEIbHOCTH;

— YCOBEPIICHCTBOBATH MPUOOPHI M METOJIbl MCCIICIOBAHUS B COOTBETCTBUU C
IMOCTaBJICHHOM 3aj1aucii;

— HCIOJIB30BaTh METOJbl MAaTEMAaTHYECKOTO MOJECIWPOBAHUS, B TOM YHCIIC
MPOCTEHININE CTATUCTUYECKUE METOJbI, Il 00pabOTKH pe3yJbTaToOB

AKCIIEPUMEHTA.
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CpencrBa 00yyeHusI U BOCIIMTAHU S
— KoMnproTepHBIl KI1acc.
— HHTepHeT-pecypcsl.
— MynbTUMEIUIHBIA TIPOEKTOP.

— Buzaeodunbmel.

Cnucok aureparypbl

1. Oxyns JI. b. OnemeHnTapHoe BBeICHUE B GUBUKY dJIEeMEHTapHBIX YacTull /J1.

b. Oxynb. — M.: Hayxka, 1985.

2. Dunwmetin A. IBomonus ¢puszuku / A. Ditaireiin, JI. Undensa. —
M.:Hayka, 1965.

OBEOPY/]OBAHHE

1. Hudposas nabopaTtopus Ajid KOJILHUKOB (10 ¢usuke Releon) mo npoekrty

«Touxka pocran-3 mTyKu
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