AHHOTALUS

K pabouel mporpaMme y4eOHOro npeaMera
YI1.06 ®usuxa
no npogeccuun 09.01.04 Hanaguuk annapaTHbIX ¥ IPOrPAMMHBIX CPEJICTB
MH()OKOMMYHUKALIMOHHBIX CUCTEM
1 rox 10 mecsiieB

I'ox mavana noarorosku: 2025 T.

1HaumenoBanue 00pa3oBaTeIbHOM IPOrPaMMBbl, B paMKaxX KOTOPOH
u3y4daercs yueOHblil npeamer @u3nka

VYuebnsiil npeamer @u3nka BXOJUT B OCHOBHYIO 00pa30BaTEIbHYIO
nporpammy 1o npodeccun 09.01.04 Hanaguuk annapaTHBIX U IPOrPaMMHBIX
CpeACTB UH(POKOMMYHUKAITMOHHBIX CUCTEM

2001mas TPy10€MKOCTH

VYyeOnniit npenmer Ousnka uzyyaercs B 0o0beme 80 yacoB, KOTOphIE
BKIIFOYArOT: 40 4. JeKiuid, 28 4. MpakTUYECKUX 3aHATUH, 12 4. 1TabopaTOpHBIX
3aHSATHI.

3Mecto yuyeOHOro mnpeaMera dusnka B CTPYKType o0pa3oBaTeJbHOI
NpOrpamMMmbl

VYueOnb1ii npenmer Pu3nka OTHOCUTCS K 0011€00pa30BaTEIbHbIM YUYEOHBIM
npeaMeTaM y4eOHOro IJjiaHa.

4001mas xapakTepucTuKa yueOHoro npeamera ®usuka:

®du3rka Kak Hayka o HanOosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B
KayecTBe y4eOHOro MpeMeTa, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHUMN 00
okpyxkaromem mupe. Kypc ¢usuku — cucremooOpasyrommii ais ecTeCTBEHHO-
HAYYHBIX y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3MYECKHUE 3aKOHBI JIe)KAT B OCHOBE
MIPOIIECCOB U SABJICHUM, N3y9aeMbIX XUMUEH, Onosorueit, pusudeckoit reorpadueit
U actpoHomuei. Mcronp3oBaHne W aKTHBHOE MPUMEHEHHE (U3MUECKUX 3HAHUUN
OTIPEJICITUIIO XapaKkTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJIYYEHHS] HOBBIX MaTEpHATIOB C
3aJJaHHbIMU  cBolicTBamMu. WM3ydeHune (U3MKM BHOCUT OCHOBHOM BKJIAJI B
(bOopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOOywarowmerocs, B
dbopMupoBaHUEe YMEHUN MPUMEHSTh HAYYHBIM METOJ MO3HAHUS MPHU BHITIOJTHEHUHU
MU y4eOHBIX UCCIEAOBAHMIA.

B ocHoBy kypca Qusuku mjisi ypoBHSI CpeIHEro oOmiero oOpa3oBaHUs
MOJIOKEH psiA UACH, KOTOpbIE MOXHO pacCMaTpuBaTh Kak MPUHLMIBL €ro
MOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTUUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/esoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK M COBPEMEHHOU (PU3UKH.



Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (PU3NKU
o0beMHEH BOKpYr (u3uueckux Teopuid. Bemymmm B Kypce sBisercs
(opMHpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpHH, BEIIECTBE U
noJie.

Hoesa eymanumapuzayuu. E€ peanuzanusi OpearosaraeT HMCHOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHala (PU3NYECKOH HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUSA
(bu3HKUC pa3BUTHEM OOIIECTBA, & TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoess npuxnaonoit  uanpasiennHocmu. Kypc @usuku mnpeamnonaraet
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTMUYECKHX MPHUIIOKEHUN
U3YYEHHBIX TEOPHUITH 3aKOHOB.

Hoes sxonocuzayuu peamusyercss TOCPEICTBOM BBEICHUS DSJIEMEHTOB
COJIepKaHU,TOCBALIEHHBIX IKOJIOTMYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C PA3BUTHEM TEXHUKH MU TEXHOJIOTHM, a Takke 00CyXIeHus mpodiieM
palOHaIBHOIO IPUPOIONOIB30BAHUS U SKOJIOTUYECKON O€30IacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOILEro
oOpa3oBaHus SBISIOTCS (u3uueckue teopun (popmupoBaHHE MPEIACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NIECKON TEOprH, posid (HyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIATIOB B COBPEMEHHBIX IPECTABICHUSIX O IPUPO/JIE, TPAaHUIIAX TPUMEHUMOCTH
TEOPUA, /ISl ONUCAHUSI €CTECTBEHHO-HAYUYHBIX SIBJICHUH U MPOLECCOB).

CHCTeMHO-IeSTEeNbHOCTHBIN MOAX0 B Kypce (DU3MKH peanu3yercs Mpexie
BCEro 3a CUET OpraHu3alluMd IKCIEPUMEHTATBHOU AESTENbHOCTH O0YYarOIIMXCA.
J1st 6a30BOTOYpOBHS Kypca (DU3UKHU — 3TO UCIIOIb30BAHUE CUCTEMBI (PPOHTATIBLHBIX
KpPaTKOBPEMEHHBIXOKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B MPOTpaMMe
no (Qu3uke OObEAMHEHBI B OOIIMN CIHCOK YYEHMYECKHX MPAKTUYECKUX padoT.
Beinenenne B yka3aHHOM IepedHE JIaDOpaTOpPHBIX paboOT, MPOBOAMMBIX IS
KOHTPOJISL ¥ OLICHKH, OCYILIECTBIIIETCAYYaCTHUKAaMU 00pa30BaTENIbHOTO Ipoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUSI W OCHalleHus kabunera (usuku. [lpu
3TOM O0O€ECIEeUnBAETCS OBJAJACHUE OOYYalOIIMMUCS YMEHUSMHU IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIECIOBAaHUSA 3aBUCUMOCTEH (PU3NYECKHUX BEIUYMH U
IIOCTAHOBKY OIBITOB 10 MIPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHME yAeNseTcs PEUIEHUI0 PACUETHBIX M KayeCTBEHHBIX
3anay. [lpu 3TOM Ay pacu€THBIX 3a7a4 NPUOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3aJJaHHON (PU3UYECKON MOJIEIbIO, MO3BOJISIFOIINE TPUMEHSATh U3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, Tak M HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3a/aHUs HA
OOBbsICHEHHE TPOTEKaHUs (PU3MYECKHX SIBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronme BbIOOpa (U3MYECKON MOAENU Jii CUTYallMH MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKkTepa.

B coorBerctBum ¢ tpeboBanusimu DPI'OC COO k wmaTepualbHO-
TEXHUYECKOMY 00eCIeYeHHI0 yaeOHOro mporecca 0a30BbIil YpOBEHb Kypca (pu3uku
Ha YpOBHE CpeaHero oOiiero oO0pa3oBaHUsl JOJKEH U3Yy4daTbCsl B YCIOBHUSIX
IpPEeIMETHOr0 KaOWHeTa (PUM3HMKM WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro HHKiIa. B kabunere (pu3uKu TOMKHO OBITH
HeoOxoauMoe J1abopaTopHoe 0OOpyAOBaHUE [Jis BBHINIOJHEHUS YKa3aHHBIX B



nporpaMmme 1o (pu3uKe y4eHHYECKUX NMPAKTUYECKUX pabOT U JEeMOHCTPALIMOHHOE
o0opymoBaHHE.

JleMoHCTpalMOHHOE 000pyJI0BaHHWE (POPMHUPYETCSI B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TMporpaMMe 1o (HU3MKe KIIOYEBBIX JAEMOHCTpAaUUN IJis
UCCIICJIOBAHMSI ~W3y4YaeMbIX SBICHMA ©  TPOIECCOB, OMIUPHUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHI.

JlabopatopHoe 0O0OpyJIOBaHHE [Jii YYEHUYECKUX MPAKTUYECKUX padoT
dbopMupyercss B BHI€ TEMaTHYECKUX KOMILUIEKTOB M OOecreynBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7ab0paTopHOTO 00OpPYAOBaHUS JOJDKHBI OBITH IMOCTPOCHBI HA KOMIUIEKCHOM
WCTIOJb30BaHUU aHAJOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJIE€ U POBBIX J1a00paTOpUil.

S Ilnanupyemble pe3yJbTaTbl OCBOCHHS y4eOHOro npeamera @usuka:

JINUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS yueOHOTO TIpenaMeTa « DU3nKay JOKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUXCA PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIIMI, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIEeCTBA, paCIIMPEHUE KU3HEHHOTO
ONbITa U OMNBITAACATEIIBHOCTH B IPOLECCE PEaTr3alui OCHOBHBIX HaIpPaBJICHUN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIUU 00YUaIOIIEerocsi Kak akTUBHOIO
MOTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE TPAJULUHUOHHBIX  OOLIEYETIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEJIBHOCTh B MHTEPECAX I'PAXKTAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIPAaBJIECHUU B 00pa30BaTEIbHON OpraHu3alliy;

YMEHHUE B3aUMOJECHCTBOBATH C COUUAIIBHBIMA UHCTUTYTaMH B COOTBETCTBUHU
¢ UX(YHKIIUSIMU 1 Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJOHTEPCKOM JAESATEIbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHUS:

c(hOopMHUPOBAHHOCTH POCCUNCKOU IPaXKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIIEHUE K TOCYJAapPCTBEHHBIM CUMBOJIAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00JIACTH (PUBUKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATH CUTYAIlMI0 M MPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JESITEIIbHOCTA YYEHOTO0;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHUSA:



ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAs OJCTETUKY HAyYHOIO
TBOPUYECTBA,MPUCYIIETO (PU3NUECKON HAYKE;

5) TpyaoBoro BocnuTaHUA:

MHTEpEC K pas3iuuHbIM cdepaM npodecCuoHaNbHON JEATebHOCTH, B TOM
YHUCJIE CBS3aHHBIM C (PU3MKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccun U pean30BbIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa3oBaHUIO B 00J1aCcTH
bU3MKUHA TPOTSHKEHUU BCEH JKU3HU,

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00ATBHOIO
XapaKTePasKOJIOTHYECKUX MPoOIIeM;

IJIAHUPOBAHUE M OCYUIECTBIICHHE [CWCTBUHA B OKpYXKAKOLIEH cpene Ha
OCHOBE3HaHUs LEJIEN YCTOMUUBOTO PA3BUTHUS YEIIOBEYECTBA;

Pacupenne omnbiTa JEATEIBHOCTH SKOJIOTMYECKOW HAIPABICHHOCTH Ha
OCHOBEHMMEIOIIUXCS 3HAHUMN 10 (PUBHKE;

7) UEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PHU3NIECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAyYHOM JESTEeIbHOCTH, TOTOBHOCTH B IIpOLIECCE
M3YyUYeHUs] PUBHKU OCYIIECTBISATh IPOCKTHYIO U UCCIIE0BATEIbCKYIO AESTEIbHOCTD
WHJVMBUAYaJIbHO U B TpyMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHbIE yUeOHbIe JelCTBUS

ba3oBble JJornyeckue aeiicTBUSA:

CaMOCTOSITeIbHO  (DOPMYJIMPOBATh M aKTyallU3UpPOBaTh  IMPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACNATh UEIU ACATEIbHOCTH, 33JaBaTh NAapaMETPbl U KPUTEPUH HX
JIOCTHOKCHUS

BBISIBJISAITH  3AKOHOMEPHOCTM W MPOTHUBOPEYMS B PacCCMaTPUBAEMBbIX
(bU3UYECKUX SIBICHUSX;

pa3palaThiBaTh MIAH PEIICHUS TPOOJIEMbI C YIETOM aHAIN3a HMEIOIINXCS
MaTepUalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JEATEIbHOCThb, OILEHHUBATh COOTBETCTBHUE
pE3yIAbTaTOBUEIAM, OLICHUBATH PUCKH MOCJIEICTBUM JIESITEIbHOCTH;

KOOPJAWMHUPOBATh M  BBIMOJHATH pabOTy B  YCJIOBHUSX  PEaIbHOTIO,
BUPTYaJIbHOTO MKOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble uccienoBarejibCKue 1eMCTBUS:

BJIAJIETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU ITOHATHSAMHA U METOIaMHU
(u3HUECKON HAayKH;

BJIQJICTh HABbIKAMU y4€OHO-UCCIE0BATEILCKON U TPOCKTHON JIEATEIbHOCTH
B 0o0Osactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY



METOJIOB pelICHUs 3a/1ay (PU3MUECKOTO COJCpP)KAHUS, NPUMEHEHHUIO pa3IMYHBIX
METOIOBIIO3HAHMS,

BIAJIeTh BUJAMH JEATEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTallii, MPeoO0pa3OBaHUI0 M NPHUMEHEHUI0 B PAa3IMYHBIX Y4eOHBIX
CUTYaIUsX,B TOM YUCJIE MIPHU CO3JIaHUH Y4EOHBIX TPOEKTOB B 001aCTH (DU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIE CBS3M M aKTyalH3UpOBaTh 3ajady,
BBIIBUTAThIUIIOTE3Y €€ pelIeHHs], HAXOAUTh apTyMEHTHI JJIsl TOKa3aTeNbCTBA CBOMX
YTBEPKACHMIA,3a/1aBaTh TapaMeTPhl U KPUTEPUU PEIICHHS,

aHATM3UPOBATh TIOMyYEHHBIE B XOJE pEIICHUS 3aJaddl pe3yJbTaThl,
KPUTHYECKH OICHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (POPMYITUPOBATH COOCTBCHHBIE 3aJadyd B 00pa30oBaTEIbHOM
JeSITeIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (PU3UKY;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCUTHh 3HAHUS 10 (U3NKE B MPAKTUYECKYIO 001acTh
KU3HEACITENbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeil; BHIABUTATD
HOBBIE UJICH, TPeJIaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHUS;CTaBUTh MPOOIEMBI
W 33/1a4M, TOMYCKAIOIINEe aTbTePHATHBHBIC PEIICHHS.

Pabora c unopmanueii:

BJIa/IETh HABBIKAMU TOJy4YeHUS MHPOPMAIUN (PU3NIECKOTO COACPKAHUS U3
WUCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIATH IIOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 U WHTEPIpETAHN0 WH(OOpPMAIMK Pa3IUYHBIX BUAOB W (OpM
TPEICTABJICHUS;

OILIEHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJb30BaTh  CpeACTBa HMHGOPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUM B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX
3aja4c coOtoieHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3TUYECKHUX HOPM, HOPM HH(DOPMAIIMOHHON
0Ee30ITacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJCp>KAaHUS B pa3iHuHbIX (popmarax c
y4€TOM Ha3zHaYeHUs] HHPOPMAIUH U LIEJICBOW ayJUTOPHH, BBIOUpPAs ONTUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yAIU3AIIHH.

KoMMyHUKAaTHBHBIC YHHBeEpPCaJbHbIe y4eOHbIC NCHCTBUS:

OCYUIECTBJIATh OOLIEHWE Ha Yypokax GU3UKM W BO BHE-YpPOUYHOU
JEeSTENbHOCTH;, PACIIO3HABATh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMil U CMsT4aTh
KOH(MJIUKTBI; pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOI TOYKY 3pEHUA C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh ¥ KCHOJIb30BATh MPEUMYLIECTBA KOMAaH/IHOW U WHIWBUYaJIbHOU
paboThI; BELIOUpPATh TEMATUKYy M METOJbl COBMECTHBIX NIEHCTBUN C y4ETOM OOIIUX
MHTEPECOB, U BO3MOXKHOCTEUN KaXKI0TO YJICHA KOJUIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM  JESITEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JEUCTBUA MO €€ JTOCTHKEHUIO: COCTAaBIATH IUUIAH JEUCTBHU,



pacrnpeneniaTb poid ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHO paboThI;

OLICHMBATh KA4yeCTBO CBOETO BKJIAga M KaXJIOTO yYaCTHHUKAa KOMaHJbI B
oOmIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TPOEKTHI, OLEHUBATh HJEU C TO3WLUU HOBU3HBHI,
OpUTHHAILHOCTHU, IPAKTHUECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMUECKOE TMOBEACHHWE B PA3IUYHBIX
CUTYAaIIUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBepcaJbHble yuyeOHbIe TeilcTBUS

Camoopranusanus:

CaMOCTOATENLHO OCYLIECTBIISATh MO3HABATENbHYIO JEATEILHOCTh B 00JIaCTH
(GU3MKKM U aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U  (HOPMYIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIaH PEIICHUs PAacYETHBIX M KAaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS IPAKTUYECKOW padOThI ¢ yUETOM HMEIOIIHMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHHIH;

JaBaTh OL[CHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKi y9eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeNiaTh OCO3HaHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTh3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHHUIO JPYAUIMU B 00J1acTu
(bu3KKH, TOCTOSIHHO MOBBILIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLIEHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HaBBIKAMU  TIO3HABATEIbHOW  pepIeKCHHM KaK  OCO3HaHUS
COBEpIIAEMbIX ACHCTBHI U MBICIUTEIBHBIX MPOIECCOB, HX pE3yJNbTaTOB U
OCHOBaHUII;

WCTIONIb30BaTh MPUEMBI peIEKCHU ISl OIICHKH CUTYyalllH, BEIOOpa BEPHOTO
peIIeHus;

yMETh OIICHMBATh PHCKH W CBOCBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHHIO; IPUHUMATh MOTHUBBI U apryMEHTHI JPYTHX IPHU aHAJH3€ PE3yJIbTaTOB
IesTeIbHOCTH;IPUHUMATh Ce0s1, IOHUMasi CBOU HEIOCTATKU U IOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHTBl APYTUX MpPU aHAIW3e pe3yJIbTaToB
JeATebHOCTH;IPU3HABATH CBOE MIPABO U MPABO JIPYTHX HA OLIMOKH.

B mnponecce aoctukeHHs TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTrPaMMBbl
no ¢us3Mke A8 YPOBHS CpeAHero oouero obpa3oBaHHs y OO0y4aroluxcs
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUIEKT, Hpenoararumi
c(hOpMHUPOBAHHOCTbD:

CaMOCO3HaHU, BKIIFOYAIOLIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHHE, BUJCTh HAIPABIICHUS PAa3BUTHsI COOCTBEHHOM AMOLIMOHAIBHOM cepshl,
OBIThYBEPEHHBIM B Cce0€;



CaMOpETYyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHATLHBIMU3MEHEHUSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIINU, BKIIOUYAIONIEH CTPEMIICHUE K TOCTIKCHUIO IIEIIN U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICWCTBOBATh, MCXOMAS U3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOYAOIIEH CITOCOOHOCTh TOHUMATh SMOITMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJBbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BBICTpaNBaTh
OTHOINICHUSC APYTUMHU JIIOJBbMHU, 3a00THTHCS, TPOSBIATH MHTEPEC M pa3peliaTh
KOH(JIMKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoHny oOyuenuss B 1 cemecTpe NpeaMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTb CPOPMUPOBAHHOCTh y 00YHArOLIIUXCSI YMEHUI:

JE€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOMN JAEITEIBbHOCTH JIFOJIEH;

YUUTBIBATh TPAHULBI MPUMEHEHUS M3YYCHHBIX (PUINYECKUX MOJENECH:
MaTepuanbHasi TOUKa, MHEpLHaJIbHAsl CUCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE TEINO,
UJCaIbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEH U TBEPIBIX TE€J, TOYCUHBIN
AJIEKTPUYECKUH 3apsi/i IPU pelIeHnH (PU3NUECKUX 3a1a4;

pacno3HaBaTh (GU3NYECKUE ABJICHUS (IIPOLIECCHl) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEILECTBA U
ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSIMOJIMHENHOE JBUKEHHUE,
cBOOO/IHOE MAJZICHUE Tel, ABM)KCHHE MO OKPYKHOCTH, MHEpLUs, B3aUMOJIEHCTBUE
Ten, qudPys3usi, OpOyHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TEl,
U3MEHEHHE O0BbEMa TeN MpU HarpeBaHUM (OXJaXKJIEHHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJIM3Aalus, KUIICHUE, BIIAXKHOCTH
BO3/1yXa,lTOBBILIEHUE IaBJICHUS Ira3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXIy IapaMeTpamMu COCTOSIHUS Ta3a B M30IpOLECccax, JJIEKTPU3aLMs Tell,
B3aUMO/JICMCTBUE 3aPSI0B;

ONUCHIBATh MEXAHWYECKOE JIBU)KEHHUE, UCHOJb3Yys (PU3MUECKHUE BEITUYMHBIL:
KOOpAMHATa, IIyTh, I[EPEMELICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIbC T€Jla, KUHETUYECKash JHEprus, IOTEHUUAIBHAS JHEPIUs, MEXaHU4YeCKas
paboTta, MexaHMuYecKas MOIIHOCTb, IPU ONHCAHUU IPABUIBHO TPAKTOBATH
(Gu3NYECKU CMBICI HCHOJB3YEMBIX BEJIMYUH, HUX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (HOPMYIIbI, CBS3bIBAIOLINE JaHHYIO (DU3MUECKYIO BEIMUYUHY C APYTUMHU
BEIINYNHAMU;

ONMUCBHIBATh W3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SBJICHUSA,
UCTIONB3ysl (U3MUECKHe BEIWYHMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETUYECKAs. DHEPTUsl XaOTUYECKOI0 JIBMKEHHUS MOJIEKYJ, CPEJHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprus, pabora rasa,



KOA((DHUIIMEHT TMOJe3HOTO JCWCTBUS TEIJIOBOTO JIBUTATENS; MPH OMUCAHWUU
NPaBWIBHO TPAKTOBAaTh (U3MUECKUH CMBICT HCHOJIB3YEMbIX BEIWYWH, WX
0003HAYEHUs U €AUHUIBI, HAXOAUTh (POPMYJIbI, CBSA3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETUYUHY C IPYTUMU BETUYUHAM;

ONKMCHIBATh U3YUYECHHBIE JJICKTPUUECKHUE CBOMCTBA BELIECTBA U AJIEKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUUYMHBI: DJICKTPUYCCKUM 3apsij,
3JIEKTPUYECKOE M0JI€, HANPSKEHHOCTD MOJIs, MOTEHIMAJ, Pa3HOCTh MOTECHIMAJIOB;
IpU OINMCAHUM TPABWIBHO TPAKTOBATH (DU3UYECKUM CMBICT HCIOJIb3YEMbIX
BEJIMYMH, WX 0003HAUEHUSI U EIUHHUIIBI, YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEIMYMHY C APYTUMHU BEITMYHMHAMU;

aHaJIM3UPOBaTh (PU3UUECKUE MPOIECCHl U SBJICHUS, UCTOJB3Yys (pu3nueckue
3aKOHBIM MPUHIMUIIBL: 3aKOH BceMupHoro tsrotenus, I, 11 u Il 3akonsr HeroTOHA,
3aKOH COXPAaHECHUS MEXaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHsS UMIIYJIbCa,
NPUHLUIN CYNEPNO3ULIUUA CWJI, HPUHIUII PABHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYK0 TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETHYECKOW 3HEPTUM TEIUIOBOTO JIBUKEHHS MOJIEKYII C
a0COJIFOTHON TeMmnepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAXKEHUE U YCIIOBUS (TPaHMUIIbI,
00J1aCTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TMPUHIMIBLI JEHCTBUS MallMH, MNOpUOOPOB U
TEXHUYECKUX YCTPONCTB; paszinyaTh YCJIOBHS HUX 0€30MacHOTO KCIOJIb30BAaHUS B
MTOBCEHEBHOM KHU3HU;

BBITIOJTHATh OKCIEPUMEHTHI 1O HCCIEI0BaHHIO (U3NUYECKUX SBJICHUU U
MPOIIECCOB C MCIIOJIB30BAHUEM IMPAMBIX, U KOCBEHHBIX HU3MEPEHUU, MPU STOM
dbopmyHpoBaTh MpoOIEMy/3a/1a9y U THIOTE3y YUeOHOT0 SKCIIEPUMEHTA, COOHMpaTh
YCTaHOBKY M3 MPEJII0KEHHOTO 000PYA0BAHMS, TPOBOIUTD OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, NIPU
TOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIb30BaTh W3BECTHbHIC
METO/bl OLIEHKH MOIPEMIHOCTEN U3MEPEHNH;

UCCIIEOBAaTh  3aBUCUMOCTH  MEXAy (U3NYECKUMU  BEJIUYMHAMH  C
WCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUUMH B BUJIE
Ta0IuIl U TPaUKOB, JIeJIaTh BBIBOBI 110 Pe3yIbTaTaM UCCIICIOBAHUS;

cobJiroaTh paBuUiia 0E30MacHOr0 TpyJa IPU MPOBEACHUN HCCIICIOBAHUN B
paMKax ydeOHOTO DJKCIepUMEHTa, Yy4eOHO-HUCCIeN0BATeIbCKOM W MPOEKTHOM
JIESATEeIIbHOCTH C UCIIOJIb30BaHUEM H3MEPHUTEIbHBIX YCTPOWCTB M J1a0OPATOPHOIO
000py1I0BaHUS,

pemarh pacu€THpIE 3aJa4d C SBHO 3aJaHHON (PU3WYECKON MOJENbIO,
UCTOJIb3Ysl (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJAEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXO/IMMbIE JJisI €€ pElIeHUs], IPOBOJUTh PACUYEThl U OLICHUBATH PEATbLHOCTH
MOJIYYE€HHOT'0 3HaYCHUsSI(PU3NYECKON BEJIMUHUHBI;



pelaTh Ka4eCTBEHHBIE 3aa41: BBICTPAUBATh JIOTUYECKHU HEITPOTUBOPEUUBYIO
LIENIOYKY PACCYKICHHUM C ONOpOM Ha WM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS,

UCTIONBb30BaTh  MPU  pEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JUIS IOUCKA, CTPYKTYPUPOBAHUSA, HHTEPIPETALIUU U
MPEACTABIICHUs YUeOHOW M Hay4YHO-TOMYJISIPHOM HMH(POpMalUH, MOJTYYEHHOW U3
Pa3TUYHBIX UCTOYHUKOB,KPUTUUECKN aHATIM3UPOBATH NOJIY4aeMyI0 HH(POPMALIHIO;

IPUBOJUTH MPUMEPHI BKIaZa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKU UTEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KU3HU
i obecriedeHust 0€30MacCHOCTU MIPU OOpalIeHUH ¢ MPUOOpPaMHU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOLIEH CpeIe;

paboTaThb B TpyHNE C BBIIOJHEHUEM pAa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TpPYMIbl, PAaUUMOHAIBHO pacHpeleisaTh OOA3aHHOCTH U
IIJIJAHUPOBATH JESTEIBHOCTD B HECTAHAAPTHBIX CUTYallMsX, aJE€KBAaTHO OLICHUBATH
BKJIQJl Ka)KJOTOM3 YYaCTHUKOB IPYMNIIbI B PEIIEHHE PACCMATPUBAEMOM IPOOIEMBI.

K koniy oOyuyeHuss Bo 2 cemecTpe IpeAMETHbIE PE3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH y 00YHaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpPaX poJib U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH HU
TE€XHOJIOTUH, B TMPAKTUYECKOW NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh M E€IUHCTBO
bu3nyUecKoil KapTUHBI MUDA;

VUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJICICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOUYCUHBIA UCTOUYHUK CBETA, SJCPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa MpH penieHuH (PU3NYECKUX
3aj1ay;

pacrio3HaBath (pU3MYECKUE SIBJICHUS (TIPOLIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHN W KBAaHTOBOU (DM3MKHU: DJICKTPUUECKAsT MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MarHUTHOE JIEUCTBHUS TOKA, B3aUMOJEHCTBUE
MarHuToOB, JJICKTPOMAarHuTHAs WHIYKLIMs, JEHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JIBIXKYIIUMUCS 3apsijl, AJIEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PacCIpOCTPAHEHUE CBETA, OTPAXKECHHE, IMPEIOMIIEHUE,
uHTeppepeHuus, audpakuus W MNOJsApU3alUs CBETa, JUCIEpPCUs CBETa,
dboToanekTpudeckuit 3pdext (pororddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOro CIHEKTpa aromMa BOJOPOJA, €CTECTBEHHAss M HMCKYCCTBEHHas

PaJIHOAKTUBHOCTb;
ONUCHIBATh WM3YyUYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMMOCTb  Pa3lU4yHBIX  Cped) U

SJICKTPOMArHuTHBIC SABJICHUSA (npoueccm), HCITOJIB3Y S CI)I/ISI/I‘-ICCKI/IC BCJINYHUHBI:
BHCKTpI/I‘-IeCKI/Iﬁ 3apsaJ, CuJia TOKA, JJICKTPHYCCKOC HAIIPSIKCHUC, DJICKTPHUYCCKOC
COIIPOTUBIICHUC, PA3HOCTb IOTCHIMAJIOB, JJICKTPOJABMIKXYIIAd CHUJIA, pa60Ta TOKa,
HHAYKOWSA MArduTHOIO II0JIA, CHila AMHGpa, CHJIa HopeHua, HWHAYKTHUBHOCTb



KATYILIKH, DHEPrus JJIEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOJ U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpE, 3apsl U cuja ToKa B Ipoliecce
FapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl Cuja JIHMH3BL, NMPU OMUCAHUHM NPABHIBHO TPAKTOBATH (U3NYECKUI
CMBICJI HCIIOJB3YEMBIX BEJIIMYMH, MX OOO3HAYEHUS W E€JUHULBI, YKa3bIBaTh
(bopMyJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMYUHY C IPYTUMH BETUUUHAMU;

ONMUCHIBATh W3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOLIECCHI, MCIOJIb3YS
(bu3nuecKrue BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPIUsiK UMITYJIbC (DOTOHA, EPUOJ MOIypaciaaa, SHEPTUs CBI3U
aTOMHBIX SJIep, TNPU ONHCAHUM MPABUIBHO TPAKTOBATh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIUYMH, MX O0O3HAYEHUS U €IMHUIIBI, YKa3blBaTh (POPMYIIbI,
CBSA3BIBAIOLIUE JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIWYMHAMU,
BBIUMCIIATH 3HAU€HUE (PU3NYECKON BETMUNHBDI;

aHAJIM3UPOBaTh (PU3NYECKUE MPOILIECCHl U SIBJICHMS, UCTIONb3Ys (PU3NUECKUE
3aKOHBIM MPUHUUIIBL: 3aKOH OMa, 3aKOHBI IOCJIEA0BATENIBHOIO U MapajuIeIbHOIO
COCMHEHUA MPOBOJAHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH IPSAMOJMHEWHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETA, ypaBHEHHE ODWHIITEeHHA I PoTodddekTa,
3aKOH COXPAHEHUSl JHEPTUHU, 3aKOH COXPAaHEHUs HMMITYJIbCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHHs MacCOBOTO YHMCIA, MOCTYJaThl bopa,
3aKOH PaJMOAKTUBHOTO pacmnajia,lpy 3TOM Pa3iIvyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOEe BBIPAXKEHHWE U YCJIOBHS (TpaHUIBI, 00JACTH)
MIPUMEHHUMOCTH;

ONPENCNIATh HAIpPaBICHUE  BEKTOpAa HMHAYKIMUM  MAarHUTHOTO  MOJs
MIPOBOJAHUKAC TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTb M OINUCHIBATh H300pa’KEHUE, CO3/1aBaEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIMOJIHATh HKCIEPUMEHTHI [0 HCCIEIOBAaHUIO (PU3NYECKUX SBICHUM U
IIPOLIECCOB C HCIOJIB30BAHUEM MPSMBIX, U KOCBEHHBIX H3MEPEHUM: IIPU 3TOM
dbopmynHpoBath NpodiaemMy/3aiady U rurnore3y ydeOHOro 3KCIepuMeHTa, oo0upaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pY0BaHUS, IPOBOAUTD OTBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYULIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHII;

UCCJIeIOBAaTh 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OPSIMBIX M3MEPEHUI: MpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yibTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJAE TaOIUI U
rpaduKoB, JenaTh BIBOJBI [0 PE3yJIbTaTaM UCCIIEOBaHMS;

co0roaTh MpaBmiia 6€30MacHOro TPpy/la MpU MPOBEACHUM HCCIEI0BAaHUN B
pamKax yueOHOro 3KCHEPUMEHTa, Y4YeOHO-HCCIEA0BAaTEIbCKOM H  IPOEKTHOM
JEATENBHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1A0OPAaTOPHOIO
000pyA0OBaHU4,

pemate pacu€THble 3a7adyd C SIBHO 3aJaHHONW (PU3UYECKOW MOJEIbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u



BBIOMpATh (DU3UYECKYIO0 MOJIEb, BBIIETATh (DU3UUYECKHUE BEIMYUHBI U (POPMYIIHI,
HEOOXOUMbIE Uil €€ pellleHusi, TPOBOAUTh Pacué€Thl U OLEHUBATh PEaIbHOCTh
NOJIyYEHHOT'0 3HAUeHHS (PU3HUECKON BEJIMYUHBI;

pemaTh Ka4eCTBEHHBIE 3a1a41: BBICTPAUBaTh JIOTUYECKHA HEITPOTUBOPEUUBYIO
LIEMIOYKY PACCYKICHHM C OMOpPOM HAa M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS,

UCIIOJIb30BaTh  MNpHU  PEIIEHHMH  y4eOHbIX  3a7ad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTUY JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U
MPEACTABIICHUS YUEOHOW M HAy4YHO-NOMYJSPHON HH(OpMAIMU, MOJIYYEHHOW U3
Pa3TUYHBIX HCTOYHUKOB,KPUTUUYECKU aHATU3UPOBATH MOJIyYaeMyI0 HH(POPMAIIHIO;

OOBSACHATH TPUHLMUIBI JCHUCTBUS MAalIUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3jindarh YCIOBUS UX 0€30MaCHOTO MCMOJIb30BAHMS B IMOBCEIHEBHOU
KU3HU;

OPUBOJUTH MPHUMEPHI BKIAAa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIETO MHUpPA, B pa3BUTHE
TEXHUKHUH TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETUYECKHE 3HAaHUA MO (PU3MKE B MOBCEIHEBHON KU3HU
Ui obecrieyeHus: 6€30MacHOCTH MPH OOpaLIEHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
YCTPOMUCTBAMM, JJIs COXPAHEHUsSI 3I0POBbsSI U COOJIIOIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYKAOLIEH Cpele;

paboTath B TpyINIe C BBINOJIHEHUEM pPa3IUYHBIX COLHUAIbHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO paclpelesTh OO0sS3aHHOCTH U
IJIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYallMsIX, AJE€KBATHO OLICHUBATH
BKJIaJl Ka)KOTOU3 YYaCTHUKOB IPYMIIbI B PEIIEHUE PACCMATPUBAEMOM IPOOIIEMBI.

6 Conep:kanme yueOHOTro npeamera @u3nka

B ocHoBe yuebHOro npenmera @usnka sexar 10 ocHOBOMOJIArarommx pa3aeios:
1. ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUSI.

2. Mexanuka

3. MounekynsipHas (puU3UKa U TEPMOJIMHAMUKA

4. DnekTpoauHaMHKa

5. DaeKkTpoAMHAMHKA

6. KonieObanus u BOIHBI

7. OCHOBBI crielMaIbHOM Teopuu oTHOcUTeNbHOCTH(Aasee—CTO)
8. KBanToBas puznka

9. DneMeHThl aCTPOHOMHH U aCTPOPUZHKHU

10.00600611aro111€€ MOBTOPEHKE

OOyueHue NpoxoauT B X0JI€ ayIUTOPHOM (IMPAKTHYECKUE 3aHATHUSA, JIEKIIMH) U
BHEAYJIUTOPHOM  (CaMOCTOATENbHOW) pabOThl  CTYACHTOB, 4YTO IO3BOJISIET
npuoOperarh OyAyLIUM cliequaIucTaM He0OXO0IMMbIE 3HAHUS, HABBIKK U YMEHUSI.



7 ®opMbl OpraHu3aluM y4eOHOro mpouecca nmo y4yeOHOMY mpeaMerTy
PDuszuka

N3yuyenue yueOHoro mnpeamera Pusuka CKIaAbIBACTCA W3 CIEAYIOMIMX
DIIEMEHTOB:

- JIEKLWH;

- NPaKTUYECKUE 3aHATHS;

- 11abopaTopHOE 3aHSTHE,;

- CaMOCTOATENIbHAs pabora oOyyaronierocs npu U3yYEHUU
y4e0HOTO/TeOpeTHUECKOro Marepuana (10 KOHCIIEKTaM JICKIHi), W3y4eHUe
OCHOBHOM U JOTIOJIHUTEJIBHOW JINTEPATYPHI;

- camocTosiTelbHas paboTa TpH TMOJArOTOBKE K MPAKTUYECKUM U
71a00paTOPHBIM 3aHATHUSAM;

- BBINOJHEHUE UHAUBUIYAIBHOIO WU TPYNIIIOBOTO 3aJaHUS;

- NOJArOTOBKa K NPOMEXKYTOYHOM aTTeCTaluu, KOTOpas IPOBOJIUTCS B
dbopme 3adera ¢ OIICHKOM.

[loaroToBka K MPAaKTUYECKUM 3aHATUAM M CaMOCTOSITEIbBHOE W3Y4YEHUE
OTACIIBHBIX PEKOMEHIYEMBIX K HW3YYEHHMIO BOIPOCOB OCYIIECTBISAETCA C
UCIIOJIb30BaHUEM:

- JIEKUIMOHHBIX MaTE€pHUaJIOB;

- PEKOMEH1yEMOU JIUTEPATYPHI;

- MIEPUOIUYECKUX U3TaHUM;

- cetu «HTEpHET”.

8. Buabl koHTpOJIS
3ader ¢ oueHKou —1 u 2 cemecrp.
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