AHHOTALIUA
K paboueil mporpamme y4eOHOTO mpeaMeTa
ITVII.03 dusuka
no cnenuaigbHocTH: 08.02.08 MOHTaX U 3KCIITyaTanus 000pyJIOBaHUS H CUCTEM T'a30CHA0KEHUS

3 roga 10 mecsueB

T'on wayana noarorosku: 2022 r.

1 HanmenoBanue o0pa3oBaTe/ibHOM NMPOrpaMMbl, B pAMKAaX KOTOPOil M3y4yaeTcs
npeamer

HpeI{MeT dusnka BXOOUT B OCHOBHYIO O6pa3OBaTCJ'H>HyIO InporpaMmy 110 CICHHAJIBHOCTH
08.02.08 MoHTax 1 3KCILTyaTanusi 000pyA0BaHUS U CUCTEM T'a30CHAOKEHUS

2. OO0masi Tpy10éMKOCTH

[Tpeamer ®usznka nzydaercs B oobeme 146 qacoB, KOTopbie BKIHOYAIOT (54 4. mekmuit, 50 u.
NPaKTUYECKHUX 3aHATHIA, 22 4. 1a00paTOPHBIX 3aHATHH, 2 4. KOHCY/IbTAUi, 18 4. mpoMexyTouHOH
aTTeCTAllMH).

3. Mecto npeamera B CTPYKType 00pa30BaTeIbHON POrPaMMbI
[Ipenmer ®u3nka OTHOCUTCS K MPO(UIBHBIM y4eOHBIM MpeIMeTaM 001eo0pa3oBaTeIbHON
YacTy y4yeOHOro IUIaHa.

4. OO0masi XxapakTepuCTHKA y4eOHOI0 nmpeaMeTa:

Lenn u 3aga4n npeamera — TpedOBaHMS K pe3y/ibTaTaM OCBOEHHS NpeaMera:

U3YYCHHE TEOPETUYECKUX M MPAKTHUECKUX OCHOB SKCIEPUMEHTAIBHBIX pacueToB U
HaOro1eHuil 32 PU3NMYECKIMH SBJICHUSMHU.

3agayamu npeaMera sBJISIIOTCA:

1. OcBoeHue 3HaHUN O QPyHIaMEHTAIBHBIX (PU3MYECKUX 3aKOHAX U MPUHIIMIIAX, JEkKAIUX B
OCHOBE COBPEMEHHOH (U3MYECKON KapTHHBI MHpa; HauOoJee BaKHBIX OTKPBITUSX B 0O0JacTu
(Gu3uKH, OKa3aBIIMX OIpENeIsollee BIMSHUE Ha pa3BUTHE TEXHUKH M TEXHOJIOTUH; METOJaxX
HAy4YHOTO [MO3HaHUs IPUPO/IBL;

2. OBnageHWe yMEHUSIMH TPOBOAWUTH HAOMIONEHUs, IUIAHUPOBAaTh U  BBINOJIHAThH
HKCIIEPUMEHTHI, BBIIBUTaTh T'MIIOTE3bl U CTPOUTH MOJENH, MPUMEHSTHh MOJyYeHHbIE 3HAHHS IO
¢du3uke 111 00BSICHEHUS Pa3HOOOPA3HBIX (PU3NYECKUX SBICHUN U CBOWCTB BEILECTB; MPAKTUYECKU
UCIIONIb30BaTh  (PM3WYECKUE 3HAHMS;, OLIEHHWBATh  JIOCTOBEPHOCTb  €CTECTBEHHO-HAYYHOU
uHpOpMaINH;

3. Pa3BuTHe no3HaBaTeNbHBIX MHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEN
B Ipoliecce NpUOOpEeTeHUs 3HAHUH MW YMEHMH 1O (HU3UKE C MCIOJb30BAaHHEM Ppa3IMUHBIX
MCTOYHUKOB MH(POPMAIIMN U COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTUI;

4. Bocnuranume yOeXJEHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHOB IPUPOJBI,
UCIIONIb30BAaHUsl JIOCTIKEHUN (u3mku Ha Ojaro pa3BUTHS UEJIOBEUECKOM IMBUIN3ALUY;
HEOOXOMMOCTH COTPYAHUYECTBA B MPOIIECCE COBMECTHOI'O BBINOJIHEHHUS 3a/1a4, YBAKUTEIHHOTO
OTHOIIEHHMS] K MHEHHUIO ONMOHEHTa NpU OOCYXIEHHU TMpPOoOJIEM €CTeCTBEHHO-HAYYHOI'O
COJIEp’KaHusl; TOTOBHOCTH K MOPaJIbHO-3TUYECKON OLIEHKE MCIOJIb30BaHUS HAYYHBIX JOCTH)KEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY’KaIOIIEH Cpebl;

5. Hcnonb30Banne MpUOOPETEHHBIX 3HAHUN M YMEHUHN /ISl peIIeHUs MPAKTUYECKUX 3a7a4
MOBCEHEBHOM KH3HHM, oOecredeHuss Oe30MacHOCTH COOCTBEHHOM JKU3HH, pPALMOHAIBHOTO
MPUPOIONIONIB30BAHUS U OXPaHbl OKPYXKAIOIIeH cpeibl U BOZMOKHOCTh MPUMEHEHUsI 3HAHUN MPH
pEeLIeHUH 33J1a4, BOSHUKAIOLINX B MOCIEAYIOIEH TPopecCnOHaIbHOM AeATEIbHOCTH.

IInanupyemMsble pe3yJbTaThbl OCBOCHHS NpeaMeTa

IIpenmerHble:

- c()OPMHPOBAHHOCTH TMPEJCTABICHUIA O POJM U MECTe (PU3UKU B COBPEMEHHOW HAay4yHOU
KapTHHE MHUpPA; TOHUMaHUe (PU3MUECKONW CYIIHOCTH HaAOJII0MaeMbIX BO BceneHHo sBIIeHHA, poin



¢u3uku B GOPMHUPOBAHUU KPYyro3opa M (yHKIHOHATIBHOM I'PAMOTHOCTH YEJIOBEKA JJISl PELICHMS
NPAKTUYECKUX 3a7ay;

- BJIAJEHHE OCHOBOIOJIATAIOUIMMHU (U3NYECKMMU TOHATHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE UCTIOIb30BaHNE (PU3HUUECKON TEPMUHOIOTUN U CUMBOJIUKY;

- BJIQJICHUE OCHOBHBIMHM METOJAMU HAy4YHOIO IIO3HaHUS, HCHOJIb3YEMBIMH B (DU3HKE:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;

- yMeHHs oOpabaTbiBaTh pe3yiabTaTbl M3MEPEHHH, OOHapyKMBAaTh 3aBHUCUMOCTb MEXIY
($U3NUEeCKUMU BETUYUHAMH, OOBSICHATH TIOJTY4YE€HHBIC PE3yJIbTAThl U JIeNIaTh BHIBOJIBI;

- ¢()OpMHUPOBAHHOCTh YMEHUS pelIaTh GU3NYECKUE 3a1a4M; - CPOPMUPOBAHHOCTb YMEHUS
IPUMEHSATh MOJTYYEHHbIE 3HAHUA U1 OOBSCHEHMs YCIOBUM NpPOTEKaHUs (PU3MUYECKUX SIBICHUH B
npupoe, npodeccHoHaIbHON cdepe U Uil NMPUHATUS MPAKTHYECKUX PEIICHUH B MMOBCETHEBHON
KHU3HU,

- ¢(hOpMUPOBAHHOCTH COOCTBEHHOH IMO3UIINH 110 OTHOUICHHUIO K (pu3mueckoit nHpopManumy,
I0JIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

JInyHOCTHBIE:

- YYBCTBO TOPJOCTH U YBAXKEHMS K UCTOPUU U JOCTHIKEHHSIM OT€YECTBEHHOU (PU3UUECKOM
HayKd; (U3UYECKH TPaMOTHOE MOBEJACHHE B MPOPECCHOHATBHON NEATETBHOCTH U OBITY TpHU
oOparieHuu ¢ npudopamu U yCcTpoicTBaMu;

- TOTOBHOCTh K IPOJOJDKCHUIO 00pa30BaHUs M TMOBBIIICHUS KBATM(PUKAINK B H30paHHOM
npo¢eCCHOHATIBHOM J1eATeIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM (PU3NYECKHX KOMIIETCHLUH B
TOM;

- YMEHHUE HCHOJb30BaTh JOCTHKEHHUS COBPEMEHHOM (M3NYECKON Hayku U (PU3HMUECKUX
TEXHOJIOTUH JUIsl TIOBBIIICHUST COOCTBEHHOTO WHTEJUICKTYaIbHOTO pAa3BUTHUS B BBIOpaHHOU
npodecCuoHaIbHOM 1S TeIbHOCTH;

- YMEHHE CaMOCTOSITENIbHO JOOBIBATh HOBBIE IS ce0s (pru3muecKue 3HAHUS, UCTIONB3YsI IS
3TOrO JIOCTYIHbIE HCTOYHUKH HH(POPMALIUH;

- YMEHHUE BBICTPAaWBATh KOHCTPYKTHBHBIE B3aMMOOTHOILICHHUS B KOMAHJE 10 PELICHUIO
00IIIMX 3a1a4;

- YMEHHE YIpaBlIATh CBOEH MO3HABaTENbHOH J€ATENbHOCTHIO, MPOBOAUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOTO MHTEIIJIEKTYaJIbHOTO PA3BUTHS.

MertanpeamerHblie:

- MHCIIOJNB30BAaHME pA3JIMYHBIX BHJIOB II03HABATEJIBHOM NEATENbHOCTH JJIS PELICHUs
¢usznyeckux 3aaay, NPUMEHEHHE OCHOBHBIX METO/J0B NO3HAHUS (HAOJIIO/EHUs, OIHCaHUS,
U3MEPEHUs, SKCIIEPUMEHTA) JUIsl U3YUYEHUS pPa3IMUHbIX CTOPOH OKpY»Karollen AeHCTBUTEIbHOCTH;

- HCNOJb30BAaHHE OCHOBHBIX HMHTEJUIEKTYalbHBIX OIEpalMii: TOCTAaHOBKH 3ajayu,
(GopMynupoBaHUS THUIIOTE3, aHAIW3a W CHHTE3a, CpPaBHEHMs, OOOOIIEHHUs, CHCTEeMaTHU3alluy,
BBISIBJICHUSI IPUYMHHO-CJIEJICTBEHHBIX CBS3€H, MMOMCKA aHAJIOTOB, (YOPMYIUPOBAHUS BBIBOJOB JJIS
U3YyUYEHHs] Pa3IMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SIBIEHUH M IPOLECCOB, C KOTOPHIMH
BO3HHUKAET HEOOXOAMMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOU cepe;

- YMEHUE TeHepupoBaTh UJEH U ONPENIeNIATh CPEACTBA, HEOOXOJUMBIE IS UX peau3aliy; -
YMEHHME HCIOJb30BaTh pa3WYHble MCTOYHHUKHM JUIs TOJyuyeHus (Quanyeckol uHpopManuy,
OLICHUBATh €€ JOCTOBEPHOCTb;

- YMEHHE aHAIU3UPOBATh U MPECTABIATH HHPOPMAIUIO B Pa3IMUHBIX BUAAX;

- YMeHHME MYyOJIMYHO TMpPEeJCTaBIATh PE3yNbTaThl COOCTBEHHOTO HCCIEIOBaHMS, BECTH
JTUCKYCCUM, JOCTYITHO M TapMOHMYHO coO4YeTas coJepkaHue U (QOpMbl MpeacTaBiIsieMOn
uHpOpMaLUH.

B pesynbrare ocBoeHus npeaMeTra 00yqarouuiics JoKeH:

3HATH/IOHUMATD:

31. O ponu um Mecte (U3MKM B COBPEMEHHOM Hay4yHOH KapTHHE MHpa; (U3NYECKOH
CYIIHOCTH HaOJII0AaeMbIX BO BeeneHHoit siBieHui;

32. O ¢usnueckux MOHATUAX, 3AKOHOMEPHOCTSX, 3aKOHAX U TEOpHUSIX; YBEPEHHOE
MOJI30BaHNEe (PU3NYECKON TEPMUHOJIOTHEH U CUMBOJIUKOM

33. OcHOBHBIE METO/bl HAY4YHOTO IO3HAHHWSA, WCHOJb3yeMble B (u3uke: HaOIIOACHUE,
OINucaHue, U3MEPEHHE, IKCIIEPHUMEHT;

34. MeToasl 00pabOTKU pe3yIbTaTOB U3MEPEHHIA;



35. O pomu ¢uzuku B (GOpMUpPOBAHWUU Kpyrozopa ¥ (YHKIIMOHAIBHON TPaMOTHOCTH
YeNIoBeKa /ISl PEIICHUS MPAaKTHUECKUX 3a/1a4;

Ymers:

V1. OO0pabarbiBaTh pe3yibTaTbl HM3MEPEHUN, OOHAPYKHUBATh 3aBHCUMOCTh MEXKIY
(GU3HYECKUMU BETMUMHAME, OOBSCHSATD MOJIYYEHHBIC PE3yJIbTAThI U JICTIaTh BHIBOIBL;

V¥2. Pemath puznueckue 3a1a4u;

V3. Ilonb30BaThcst PU3NUECKON TEPMUHOJIOTHENW U CUMBOJIMKOI;

V4. OnuceiBaTh U OOBICHATH (PU3NUECKHE SBJICHUS U CBOMCTBA TEJ: BU)KEHUE HEOECHBIX
T€I W HCKYCCTBEHHBIX CIYyTHHKOB 3€MJIM; CBOMCTBAa TIa30B, JXHMJIKOCTEHW W TBEPABIX TEI;
ANEKTPOMATHUTHYIO MHAYKIHUIO, PACIPOCTPAHEHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA
CBETa; U3Iy4YCHHE U MOTJIOIICHHE CBETa aTOMOM; POTOdPdEKT;

V¥5. OTtnuuaTh TUIIOTE3Bl OT HAYUHBIX TEOPUI;

V6. Jlenath BbIBO/IBI HA OCHOBE SKCIEPUMEHTAIBHBIX JAHHBIX;

V7. llpuBoIuTH TpUMEpHI, MOKA3BIBAIOIINE, YTO HAONIOACHHUS U DKCIEPUMEHT SIBIISIOTCS
OCHOBOM /JI1 BBIIBUKEHUS TUIIOTE3 U TEOPUH, MMO3BOJISIOT IPOBEPUTh UCTUHHOCTh TEOPETUUYECKHUX
BBIBOJIOB; YTO (PU3MUYECKAsI TEOPHUS AT BO3MOXHOCTh OOBSICHITh U3BECTHBIC SBJICHHS IPUPOJIBI U
Hay4yHbIe (DaKThI, IPEACKA3bIBATH €1lI¢ HEU3BECTHBIC SBIICHMUS;

V8. IpUBOIUTE MPUMEPHI MPAKTHYECKOTO HMCIOIh30BaHUS (QU3HUYSCKUX 3HAHHIA: 3aKOHOB
MEXaHUKH, TEPMOJMHAMUKU U DSJIEKTPOAUHAMUKM B SHEPreTHKE; PpA3JIMYHBIX BHJIOB
JIEKTPOMATHUTHBIX M3ITyUYCHUH TSI Pa3BUTHS PAMO U TEICKOMMYHUKAIIUN, KBAHTOBOW (PH3UKU B
CO3/JJaHUU SJIEPHOU SHEPIEeTHKH, J1a3€POB;

V9. BocnpunumaTh ¥ Ha OCHOBE IOJYYEHHBIX 3HAHUH CaMOCTOSATEIHLHO OIICHUBATh
uH(popMalrio, coepxkairytocs B coodmenusx CMU, MHTepHeTe, Hay4HO-TIOMYISAPHBIX CTATHIX;

HCI0JIb30BATH NPUOOpPEeTEeHHbIe 3HAHUA M YMEHHS B IPAKTHYECKOM 1esiTeIbHOCTH

NOBCEeIHEBHOM KU3HHU 1JIS:

- ¢(hOpMUPOBAHHOCTH YMEHHUS MPUMEHSATh MOJyYEeHHbIC 3HAHUA Ui OOBSICHEHUS yCIOBUH
NpOTeKaHus (PU3NYECKUX SBJICHUN B MPUPOAE M [ HPHUHIATHUS NPAKTUYECKUX pEIIEHUH B
MIOBCEIHEBHOM JKU3HY;

- c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIUU MO0 OTHOILIEHUIO K (pr3nueckoil nHpopmanuu,
MI0JIy4a€MOU U3 pPa3HbBIX HCTOUYHUKOB.

5. TIlpoduabHas cocraBjisomasi (HANPABJEHHOCTb) 001IE00Pa30BATEJIbHOIO
npeamera

IIpu ocBoenun mnpodeccuii CIIO u cnenumansHocTet CIIO TexHuueckoro mpoduis
npodeccuoHaIbHOTO o0Opa3oBaHusl (U3MKA H3ydaeTcss OoJjiee YIIIYOJICHHO, Kak MPO(HIbHBIN
yueOHBIN MpeIMET, YIUTHIBAIOIINHN CIIEIU(PUKY OCBAUBAEMBIX MPOGECCHil UK CIeIMaTbHOCTEH.

B conmepxanuu ywebHOro mnpeamera mo (uU3MKE MPU TMOJATOTOBKE OOYJArOUIUXCS 10
npodeccusiM M CIENUATbHOCTAM TeXHUYecKoro mnpoduis mnpodeccuoHaIbHOro 00pa3oBaHUS
MpOoQUIHPHOW COCTABIISIIONIEH SIBISETCS paszaen «DIEeKTPOJWHAMHUKA», TaK Kak OOJIBIIMHCTBO
npodeccuit ¥ CreuaNIbHOCTEH, OTHOCSIIUXCS K 3TOMY HPOQUITIO, CBSI3aHbI C JIEKTPOTEXHUKON U
AIEKTPOHHUKOM.

6. Conep:xkaHue mpeaMera

B ocHoBe AuCHUIIMHEI JiexkaT 7 OCHOBOMOJAratoLIUX pa3/IeioB:
MexaHnka

MonekynsipHas ¢pusnka. TepMoauHaAMHKa
DIIeKTPOAMHAMHUKA

OnTtuka

OCHOBBI CTICTIHATBHOW TEOPHH OTHOCUTEIIHPHOCTH
KBanrtoBas ¢pusnka

®du3ukKa aTomMa U aTOMHOTO siApa. Beenennas

NookowhE

OOy4eHne IpOXOINT B XOA€ ayTUTOPHON (JIEKIMH, MPAaKTHUECKHUE 3aHATHSA, 1a00paTOPHbIE
3aHATHUS) pabOTHI CTYJEHTOB, YTO MO3BOJISIET IPUOOpETaTh Oy YIIUM CHEIHATNCTaM HEOOX0IUMbIE



3HaHUWs, HAaBbIKM U YMCHUA.

7. @®opMbl OPraHU3aANMH Y4eOHOT0 MPOoLEecca MO NpeIMery

N3ydyenne mnpenmera @usnka CKIaJbIBACTCSA U3 CIEIYIOMIMX 3JIEMEHTOB:

- JIeKIMU [0 TPeaMETy B COOTBETCTBUU C pabouell MporpaMMoil M KaJeHJapHBIM
IUIAHOM;

- IpPaKTUYECKHE 3aHATUS;

- nabopaTopHbIE 3aHATHS;

[ToaroroBka K NPaKTUYECKUM 3aHATUSAM OCYILIECTBISIETCS C UCIIOIb30BAHUEM:

- JIEKUMOHHBIX MAaTE€pUaJoB;

- PEKOMEHIYEeMOU JIUTEPATYPBHL;

- cetu «HTEpHETY.

8. Buabl koHTpOJISI
muddepeHIMpoBaHHBIN 3aueT — 1 cemecTp.
9K3aMEH — 2 CeMecTp.



