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LITACIIOPT PABOYEM ITPOI'PAMMBI JIMCIIUIIIMHBI « DAIUK Ax»

1.1. Mecro auenununnst B erpykrype IINICC3

Jucnmmmnna «Pu3nka» OTHOCHTCS K HPO(GUIBHBIM  IHCIAIUIAHAM ob1eobpazopaTeILHOM

TOJIrOTOBKHM  IIPOrPaMMBbI  IIOATOTOBKH  CrienuandcToB cpennero 3sena (IIIICC3 CIIO) ma Gase
OCHOBHOI'0 0011er0 06pazoBanusl.

1.2. Ilestn ocBOEHUSI TMCIIHILITHEBI

OCBOCHME 3HAHWUH O (yH/[AMEHTAIBHBIX (PU3UYCCKHUX 3aKOHAX W NMPUHIIMIAX, JISKANHX B OCHOBE
COBPEMEHHOH (PU3MYCCKOH KapTHHBI MHpPa; HanOOJCe BaKHBIX OTKPHITHAX B 00nacTd (GU3MKH,
OKa3aBIIMX OIPCIENSIONICE BIUSMHAC HA Pa3BUTHE TEXHUKM M TEXHOJOTHH; METOJAaX HAy4HOIr'o
IO3HAHUSI IPUPO,IBI;

OBJIQJICHUC YMCHUSAMU IPOBOAMTHL HAOMIONCHHsA, ILIAHUPOBATH M BBIIOJHATE OSKCICPUMEHTEL,
BBIZIBUIaTh THIIOTE3Bl M CTPOUTH MOJIENH, IPUMEHSTH IOJIyYCHHBIC 3HAHUS 1O (Qu3uke Juis
00bsCHEHUS Pa3HOOOPA3HBIX (DU3MUYCCKUX SBICHWH W  CBOMCTB BEINECTB, IPAKTHYCCKH
HCTIONB30BaTh  (DM3MYCCKHME  3HAHUSA, OLCHUBATh  JIOCTOBEPHOCTh  €CTECTBEHHO-HAYUHOI
aHpOpMAaINH;

Pa3BUTHE I103HABATENILHLIX MHTEPECOB, MHTE/UICKTYAILHBIX M TBOPYECKHMX CIOCOOHOCTEH B
porecce NpuodpeTenus 3HaHHH 1 YMEHHH 110 (PH3HKE C UCIIOIB30BAHHEM PA3IHYHbLIX HCTOYHUKOB
MH(GOpMaIIK X COBPEMEHHBIX HH(DOPMAIMOHHBIX TEXHOJIOTHIA;

BOCIIUTAHME YOEKNEHHOCTH B BO3MOXKHOCTH IIO3HAHHS 3aKOHOB IPHPOJBI, UCIIOIHE30BAHMS
AocTiwkeHud  (QusHKM Ha Olaro  pasBUTHS  YEIOBEYECKOM IMBMIIM3ALMM; HEOOXOIMMOCTH
COTPYIHHYECTBA B IPOIECCE COBMECTHOIO BBIIOJIHEHMs 3aiad, YBOKUTEIBHOIO OTHOIIECHUS K
MHEHHIO OIIIOHEHTA IIPU OOCYKJIEHUM IPOOJIEM €CTECTBEHHO-HAYYHOTO COICPIKAHHS; TOTOBHOCTH
K MOPaIBHO-3THYECCKON ONEHKE UCIIONB30BAHUS HAYYHBIX JIOCTHIKEHUH, YYBCTBA OTBETCTBEHHOCTH
3a 3al[UTY OKPYIKAIOWEH CPeIbL;

MCIIONB30BAHME IIPUOOPCTEHHBIX 3HAHMA M yYMEHWH JUIS pelleHus IIPaKTHYECKHX —3ajad
TIOBCEJIHCBHOM  JKM3HM, oOeclcdyeHust 0e301acHOCTH COOCTBEHHOHM JKU3HH, PalHOHAILHOIO
HOPUPOIOIIOIB30BAHMS U OXPaHLl OKPYXKaIOMEH Cpe/bl ¥ BO3MOXXHOCTE IIPUMEHCHUS 3HAHUH NPH
PEHICHUH 3a/1a4, BOZHUKAIONIUX B IIOCIIE/1yIONEH NPodhecCHOHAIBHOI e TEIFHOCTH.

1.3. Ilnanupyemsbie pe3yabTaTsl 00y4eHust M0 JUCHUILTHHE
JIHYHOCTHLIC:

9YBCTBO TOPAOCTH M YBAKECHMS K MCTOPUU U JIOCTHIKCHUSM OTEYECTBEHHOU (PU3UUECKOW HaAyKH;
(pusuyecky rpaMoTHOE IIOBE/IEHUE B IPO(ECCHOHATHHOM eI TeIBHOCTH U OBITY IIPH OOpAICHHH C
npudopamMu U yCTpOHCTBAMU;

FOTOBHOCTH K IIPOJO/DKEHHIO 00pa3oBaHus ¥ IOBBIICHUS KBaIMUKAMUM B M30OpaHHOM
npo(ecCHOHAILHON AESTEIHLHOCTH U 00BEKTHBHOE OCO3HAHHE POJM (PU3MYECKUX KOMIIETEHIIUHA B
9TOM;

YMEHHE HCIOB30BaTh JIOCTHIKCHHS COBPEMEHHOM (PM3MYECKOM HAYKH M (QU3MYECKUX TEXHOJIOTHIMA
JUISL TOBBINICHUs: COOCTBEHHOIO MHTEIUICKTYAIbHOIO pa3sBUTUS B BRIOpPaHHOHN IpodeccroHambHOM
JESTebHOCTH;

YMEHHE CaMOCTOSTEIBLHO JIOOBIBATE HOBBIE JUIS ce0st (DUBMUECKHUE 3HAHMS, UCIOIB3YS JUISL HTOrO
JIOCTYITHBIE UCTOYHUKN UH(DOPMAIIMH;

YMCHHC BBICTpanBaTh KOHCTPYKTHBHEIC B3aUMOOTHOIIIEHHA B KOMaH/A€ 10 PEIICHHIO OGIJ.I,I/IX 3ajav.;

YMEHHE YIpaBJsTL CBOCH 1103HABATCIIFHON JIEATEIBLHOCTBIO, TMPOBOJUTE CAMOOIEHKY YPOBHS
COOCTBEHHOTO MHTEIUICKTYAILHOTO PA3BUTHSL;

METanpeAMETHBIC:

HCIIOJIB30BAHHUC Pas3IHYHBIX BHJIOB IIO3HABATEIIFHON JEATEILHOCTH LIS PEHICHUA ¢]H3I/I‘¥CCKHX
3ajJa4, MNPUMCHCHHE OCHOBHBIX MCTOJIOB IIO3HAHHSL (Ha6H[0IICHHﬂ, OITMcaHus, H3IMCPCHHII,
BKCHGpHMEHTa) JUIS U3YYCHHS pa3/InIHbIX CTOPOH OKPYDI{ﬁIOHleﬁ ,[{eﬁCTBHTCHBHOCTH;
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HCIIOJIb3OBAHNC OCHOBHBIX MHTCIUIEKTYaILHBIX OIEPAIuii: MOCTAaHOBKY 3a/adH, (bopmympoBanus
THIIOTE3, aHAM3a ¥ CHHIE3a, CPaBHEHUs, 000OIICHHs, CHCTEMATH3AIMH, BBISBICHHS IPUYHHHO-
CIICAICTBCHHBIX CBA3CH, II0MCKA aHAJIOTOB, GOPMYIMPOBAHUS BBIBOJIOB JUIS W3YYEHHS Pa3ITUIHBIX
CTOPOH (QH3HICCKUX OOBCKTOB, SBJICHUN U IIPOLECCOB, C KOTOPBIMU BOZHHKAET HEOOXOIUMOCTE
CTAJIKMBATHCS B IPO(ECCHOHATLHOM cdepe;

YMEHHE I'CHCPHPOBATH MJICH M OLIPEJICIISITH CPEJICTBA, HEOOXOMMMBIE [UIS MX PeaH3alln;

YMCHHE  HCHONL30BATL PA3IMYHBIC HMCTOYHMKM JUIS IOJNydeHus Qusumyeckod wuupopmammi,
OLICHHMBATE €€ JIOCTOBEPHOCTE;

YMCHHC aHATIM3UPOBATE U IIPESACTABIATE HH(POPMAIHIO B PA3JIMYHBIX BH/IAX;

YMEHHE IyOIHIHO IPEIACTABISATh PE3YJIbTATHl COOCTBEHHOTO HCCIELOBAHUS, BECTH JTUCKYCCHH,
AOCTYIIHO ¥ TAPMOHUYIO COYCTast COACPIKAHUE U (POPMBI IPEICTABISEMOM MH(OPMALIHIL;

npeAMeTHbIC:

OOBSCHITh M AHAIM3MPOBATH POJL M MECTO (GHU3MKH B (POPMHPOBAHHM COBPCMEHHOM Hay4YHOMN
KapTHHBI MUPA, B PA3BUTHH COBPEMECHHOM TEXHMKH U TEXHOJIOTHH, B IPAKTHYCCKON JESTEILHOCTH
JIIOJIEH;

XapakTepu30BaTh B3aUMOCBSI3b MEXKIY (PU3UKON U IPYTHMHU €CTECTBEHHBIMH HAyKaMH;
XapaKkTepU3oBaTh CHCTCMHYIO CBs3b MEXKIY OCHOBONOJArAIONIMMU HAYYHBIMH HOHSTHIMHU:
IPOCTPAHCTBO, BPEMS, MaTepust (BEIMIECTBO, 10JIE), ABHKCHUE, CUJIA, SHEPTHS;

[OHUMATE U OOBICHSTE NETOCTHOCTS (PU3HICCKON TCOPHH, Pas3IMYaTh IPAHHLBI €€ IPAMEHAMOCTH
M MECTO B PSIAY APYTHX (PH3UYCCKUX TCOPHIA;

BJIaJiCTh MPUEMAMH  IOCTPOCHMs TEOPETHYECKUX JIOKA3ATENbCTB, A TAKKE MPOrHOUPOBAHUS
OCOOEHHOCTEH IPOTEKAHHsl (U3NUCCKUX SBICHHH M IpPOIECCOB HA OCHOBE IOMyYCHHBIX
TEOPETUYECKUX BLIBOJIOB U JIOKA3aTEIILCTB;

CaMOCTOSITE/IbHO KOHCTPYHPOBATH HKCIEPUMEHTAIBHBIC YCTAHOBKM JUIS NPOBEPKH BBIIBHHYTHIX
TUITOTE3, PACCUMTHIBATE AOCOIOTHYIO X OTHOCHTEIBHYIO OTPEIHOCTH;

CaMOCTOSTCIILHO [UIAHUPOBATD U IIPOBOAUTE (DPHU3MUYECKUE DKCIIEPHMEHTHI,

pemarh MpaKTUKO-OPUCHTUPOBAHHEIE KAUECTBEHHBIC M PacueTHEIe (U3HUECKHe 3a1a9y C ONOpPOil
KaKk Ha M3BECTHBIC ()U3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJCIH, TAK ¥ HA TEKCTHI C
M30BITOYHOM HH(pOpPMaLEH;

OOBACHATE IPAHUILI TPUMEHCHUS N3YYCHHBIX (U3UYECKUX MOJIENeH TIpH pereHny pU3UIeCKuX U
MEXIIPEMETHBIX 3a/1a4;

BBIZIBUIaTh THIIOTE3bI Ha OCHOBC 3HAHMS OCHOBOIIOJATAIONIMX (U3MYECKUX 3aKOHOMEpHOCTEH W
3aKOHOB;

XapaxkTepH3oBaTh riuobansubIe ITPOGHEMLI, CTOAIIHE IIepea UCIIOBEUYECTBOM: OQHCPIre¢THYCCKHE,
CBIPEEBEIC, 9KOJIOIMYECKUE, M POIIh HH3UKH B PEIICHAM ITHX IIPoOIIEM;

OOBACHSATL IPUHIMIIBI PAGOTH U XAPAKTEPUCTUKM U3YYEHHBIX MAIIMH, IPUOOPOB U TEXHHYCCKHX
YCTPOHCTR;

OOBSACHSATH YCIOBHS [PUMCHCHMs (DU3HYCCKHX MOJENEH NpU pemieHuu (U3MYECKHX 3ajad,
HaXO/MTh aJICKBATHYIO LIPE/UIOKEHHOM 3a1a4e PU3MICCKYIO MOJIENb, pa3pentaTh MpodaeMy KaK Ha
OCHOBE MMEIOIMXCS 3HAHUM, TAK U IIPU TIOMOIIM METOJIOB OLEHKH.



2. CTPYKTYPA U COAEPKAHME JJUCHHUILIMHBI « ®DU3UKA»

2.1. O0beM MCHMILITIILI M BHLI y9e0HO0I padoThI

Bujx yae6uoit padorsl

0O0bem yacos

O6nem 06pazoBaTeJbHON NPOrPAMMbI ANCIHILTHHBI 136
B TOM YHCIIE:

TEOPETUYECKOE 00YICHUE 40
sabopaTopHele paboThl (eciiu npedycmompeno) 38
HPaKTHYECKUE 3aHATUSI (eCaiu npedycMompeno) 38
caMoCTosTe/bHas paboTa oOyyaromerocst (BCero) (eciu npedycmompeno) -
B TOM YHCJIE:

caMoCTOsITeNIbHas paboTa Hajl MHIMBU/IYaTHHBIM IIPOCKTOM (eciu

npeoycmMompeno) )
Ilpomexyrounas arrecranus (Dxzamen) 20
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3. YCIOBUS PEAJIMBAIIMA JUCLUATIIUHBI «®U3UKA»

3.1. Marepnajibo-rexnudcckoe obecredenme
Kabuner ¢usuxu, ocnamenusii 000pYHOBAHUEM: HALAAOHBIMU NOCOOUAMY, IKDAHHO-
36YKOBLIMU  NOCOOUAMY, UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIMU — CPEOCMEAMY, TEXHUIECKUMU
CpeACTBaMH O0YYCHUS: MASHUMNO-MAPKEPHOL O0CKOU, MYTbmuMeduanpoexmopom, HoymoyKkom,

8bIXOO00M 6 UHIMEPHEem.

JlaGoparopust ¢usuku, ocnamennas HaTypaIbHBIMU OOBEKTAMH, MOJEIAMY, NPUOGOpaMH 1
Habopamu /1A TOCTAHOBKY 9KCICPHMEHTA, BCIIOMOTaTe IbHBIM 060pyI0BAHHEM.

3.2. Yyebno-merogudyeckoe u nHPOPMALMOHHOE o0eciiedeHue

3.2.1. KnuroobeciiegaenuocTs

Hanmenonanue JIMTCPAaTyphl: aBTop, Ha3BAHHC,
BHI U3JIaHHUs, U3]1aTCIILCTBO

Iox

KHUI'OOBECITEYEHHOCTD

H3JaHusA

KommyecTBo 3x3eMIuIspoB
u3nanui B Oudaunorexe Bal'y /
Hanuuue B 3I€KTPOHHOM
xaranore 2bC

OcnoBHasi aTepaTypa

Msixummes, I".51.. @usuka: 10 xiacc: yueOuauk Juis
06mmeodpazoBaTebHLIX oprasu3zarui c
IOPUIOKEHHEM  HA  DJIEKTPOHHOM  HOCHTEJIE:
GasoBbii W nmpodmibnsit  yposum / . Sl
Msikumies, b. B. byxosues, H. H. Corckuii ; mox
pea. H. A. Ilapdenrnesoit .- 22-¢ u3ng. - M.:
IIpocsemenue, 2013 .- 366 ¢

2013

53

Msixumes, IS5, Ouzuka: 11 wiace: yqeOHUK 1Ist
obnieo0pazoBaTenbHLIX opranuzanuit c
IPUIOXKEHHEM  Ha  DJIEKTPOHHOM  HOCHTENE:
GasoBbii u npodmibhblit  yposau / I, Sl
Msxumes, b. b. bByxosues, B. M. Yapyrus ; oy
pea. H. A. Ilapdenrsesoit .- 23-e usg. - M.:
IIpocsemenue, 2014 .- 399 c.

2014

53

,HOllOJ'llll»l'l‘CJlbllafl

JITEpaTypa

[Tunckmit, A. A. O®usuxa : yyeOuuk / A.A.
Imnckmit, I'IO. I'pakoBckuit ; 1moj obuL.pen.
I0.M. Muka, H.C. Ilypsuuesoii. - 4-¢ usjt., uemnp. -
M. : DOPYM : UHDPA-M,. 560 c.

https://znanium.com/catalog/pro

2021

duct/1150311

3.2.2. Ilepuogmyeckue U3/ 1anust
3.2.3. Uurepuer-pecypenl

1. Hayuno-nonynsipubliii Gpusuko-maremarudeckuit sxypaan «Kesaur» - URL: http://hemi.wallst.ru/
2. Snepuas ¢usuxa B MaTeprere - URL: http://nuclphys.sinp.msu.ru/




4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHUSI JUCIHUILINHBI « DU3UK Ax

Pesynomamot 06yuenus

Memoost oyenku

OOBACHATH M aHAIM3UPOBATL POJb M MECTO (DU3MKH B
(GopMHUpOBaHHM  COBPCMCHHON HAayYHOH KApTHHBI MHpA, B
Pa3sBHTUH COBPCMCHHON TEXHHUKH ¥ TEXHOJIOTHH, B IIPAKTHYCCKON
HEeATEIILHOCTH JIIOJICH;

XapaKTepu3OBaTh B3aUMOCBS3L MEXAY (U3MKOH M apyruMmu
€CTECTBEHHBIMHM HAyKaMHU;

XapaKTepu30Barh CHCTEMHYIO CBA3b MEXJLY
OCHOBOIIOJIATAIOIUMHY  HAYYHBEIMHA ITOHSTUSMHU: IIPOCTPAHCTBO,
BpeMsi, MaTepust (BENIECTBO, 110JIC), JIBIKEHUE, CUIIA, SHEPTHUS;
IOHAMATh W OOBACHATL IEIOCTHOCTh (DU3NYECKOM TEOopuH,
pa3jnyarh rpaHuibl e¢ NPUMEHUMOCTH U MECTO B PSJY JPYTUX
(bHu3HUECKUX TCOPHIL;

BJIaJICTH MPUEMaMH ITIOCTPOCHHS TCOPETHIECKHUX JI0KA3aTEIBCTR, a
TAKIKE TIPOrHO3UPOBAHMS OCOOCHHOCTEH MPOTEKAHUS (PH3UIECKUX
SIBJICHUH W IIPOIECCOB HAa OCHOBE IMOJIYYEHHBIX TEOPETHYCCKUX
BBIBOJIOB M JIOKA3aTEILCTB;

CaMOCTOSITEIIEHO KOHCTPYUPOBATEH OKCIIEPUMEHTAIILHEIE
YCTAHOBKH JUIS IPOBEPKH BEJIBUHYTBHIX THIIOTE3, PacCYHTHIBATEH
abCOIOTHYIO H OTHOCUTEJIBILYIO IOTPEIIHOCTH;
CaMOCTOSTENLHO  IJIAHUPOBATL W NPOBOJUTH
IKCIIEPUMEHTBL;

pemarhb IpaKTHKO-OPUCHTUPOBAHHBIC KAYECTBEHHBIE U PACYCTHLIC
(usnueckue 3aja4u ¢ OIOPOM Kak Ha M3BECTHBIC (U3MYECKHE
3aKOHBI, 3aKOHOMEPHOCTH M MOJEJIH, TaK ¥ Ha TEKCTHI C
U30BITOYHON HHpOpMAIHCH;

OOBACHATH T'PAHHUIILI IPUMEHCHHS M3YYCHHBIX (PU3HMYECKUX
MOJICNIEH [P perenuy PU3NICCKUX U MEXKIIPEIMETHEIX 3al[ay;
BBIJIBUIAaTh TIMIIOTE3hI Ha OCHOBE 3HAHUS OCHOBOIIOJIAraIONINX
(Gu3MYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

XapakrepuszoBarh IJ00anbHble  IpoOJIEeMBI, CTOSIINE IEpe]
YEJIOBEYECTBOM: JHCPIETUYECKHE, CHIPLEBBIC, DKOJIOTHYECKHe, H
poJIb (GU3MKH B PEIICHUA ITHUX TIPOOIIEM;

OOBSICHITh IPUHIMIILI PabOTBl U XapaKTEPUCTHKUA H3YYEHHBIX
MariuH, IpuOOpPOB U TEXHUYECKHUX YCTPOUCTB;

OOBSACHSTH YCIOBUSI IIPUMCHEHMS (DU3UYECKUX MOJCHEeH MpU
pemieHyH  (QU3MYECKHX  3aj[a4,  HAXOIUTh  AJEKBATHYIO
OPEJUIOKEHHON  3ajiade  (U3MYECKyl0 MOJelb, paspeuarhb
npobiieMy Kak Ha OCHOBC HMCIOIIMXCS 3HAHMH, Tak U IIpd
IIOMOIIM METOJI0B OLEHKH.

(busrueckue

IlpakTuueckue,
nabopaTopHbIe U
KOHTPOJIIbHBIE PadOTHI,
TECTUPOBAHUS,
WHUBH/TyaJIbHEIC
3a/JaHus,

HPOCKTHO-
UCCJICIOBATEIILCKUE
paboThI, HAITHCAHUE
COOOIIEHHH, TOKIIAI0B,
pedeparos.

Axzament
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