AHHOTALMS

K paboueii mporpaMMe yueOHOTro mpeaMera
YII1.06 ®uszuka
no cnenranbHocTy 15.02.14 OcHalenue cpecTBaMy aBTOMaTU3ALMH

TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOACTB (IO OTPACIISM)

3 200a 10 mecsauyes
['ox mauasa moaroroBku: 2024r.

1HanmeHoBaHHe 00pa30BaTe/JbHON NPOrpaMMbl, B pAMKAaX KOTOPO#
u3ydaercs y4eOHbIi npeamer Ousuka

VYueOnsiit npeameT @u3nKa BXOJUT B OCHOBHYIO 00pa30BaTeIbHYIO
nporpammy 1o crnenuanbHocTy 15.02.14 OcHamenne cpeacTBaMyu aBTOMATU3 AN
TEXHOJIOTHYECKHX MPOLIECCOB U MTPOU3BOJICTB (110 OTPACIISIM)

OO6mias Tpy10EMKOCTh

VYuebnsiii npeameT Guszuka uzyyaercs B 00beme 220 yacoB, KOTOphIE

BKIIIOYAIOT (/8 4. nekuui, 40 4. nmpakTHuecKux 3aHsATHH, 38 4. 1abopaTOpHBIX
3aHATHH, 404. MHAUBUIYATBHBIH IPOEKT, 24 4. MPOMEKYTOUHAS aTTECTAIIHS).

2Mecto yueOHoro mpeaMera du3uka B CTPYKType 00pa3oBaTe/bLHOM
NPOrpamMMmblI

VYyueonsiii npeamer Ousuka oTHOCUTCS K 00111€00pa30BATENbHBIM YUEOHBIM
peaMeTaM y4eOHOro IJjiaHa.

300masi XapakTepucTHKa y4eOHOTro npeamera @u3zuka:

du3nka Kak Hayka o Hanbosee O0MIMX 3aKOHAX MPUPOJIbI, BBICTYIIAS B
KauecTBe y4eOHOro MpeIMeTa, BHOCUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HAHUN 00
okpyxaromeM mupe. Kypc ¢usuku — cucremMmooOpasyroluil A eCTECTBEHHO-
HAyYHBIX yUYEOHBIX MPEIMETOB, MOCKOIBKY (DU3UYECKHE 3aKOHBI JISKAT B OCHOBE
MIPOIIECCOB U SIBIICHUM, U3y4aeMbIX XUMUEH, Ononorueit, ¢puznueckoii reorpadueit
U acTpoHoMuei. Vcrmonp3oBaHNe W aKTHBHOE MPUMEHEHHE (DU3MYECKUX 3HAHUH
OTIPEICTTUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe
DHEPreTHKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, TMOJIyYCeHHs HOBBIX MAaTEpPHAJIOB C
3aJlaHHbIMU  cBoiicTBamMu. M3ydeHue GU3MKM BHOCUT OCHOBHOM BKJIaa B
dbopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa OO0ydYaromierocs, B
dbopMHpOBaHUE YMEHU TMPUMEHATh HAYYHBIH METOJ IMO3HAHMS TIPHU BBITOJTHCHHUH
UMH YUEOHBIX UCCIICIOBAHUH.
B ocHOBy kypca ¢usuku mjis ypoBHSA CpeIHEro oO0Iero ooOpa3oBaHHs
MOJIOKEH PSA UACH, KOTOpbIE MOXHO pacCMaTpuBaTh KaK TMPHUHIIUIIBI €ro
MOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTHUYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasleioB (PM3MKH, BKIIOUAET KaK
BOMPOCHI KITACCHUECKOH, TaK U COBPEMEHHOMN (DU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBHM C HeW Matepuan Kypca (GU3MUKH
o0benuHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYpHBIX YPOBHSAX MaTE€pUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmusarus mnpesrnosnaracT HCIOIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMAa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3MKKC pa3BUTHEM OOIIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaownoti uanpasnennocmu. Kypc ¢Gu3uku —mpeanosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTWYECKHMX IMPUIOKECHUN
V3YUYCHHBIX TEOPUNH 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TMOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJIEP>KaHMs,TOCBAMIEHHBIX YKOJIOTMYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSA3aHBIC Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXe OO0CYKIeHHUs MpoOjemM
PaMOHAIBHOTO MPUPOIONOIB30BAHMS M SKOJIOTMYECKOW 0€30MaCHOCTH.

Crep’HEBBIMU 3JIEMEHTaMH Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKType MOCTPOEHUsI PU3NYECKON TeOopuH, posin (PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, IPAHUIIAX IPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOILIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJIX0/] B Kypce (PU3UKU pean3yeTcsi Mpexkie
BCEro 3a CYET OpPraHU3alMU 3KCIEPUMEHTAIBHON AESTebHOCTH O0YYaroUIXCs.
Jli1st 6a30BOTOYPOBHSI Kypca (PU3UKH — 9TO UCTIOTB30BAHUE CUCTEMbI (DPOHTAIILHBIX
KPaTKOBPEMEHHBIXIKCIIEPUMEHTOB U Ja0OPaTOPHBIX padOT, KOTOPHIE B MPOTpaMMe
no Qu3uke OObEAMHEHBI B OOIIMK CHHCOK YYEHMUYECKHX MPAKTHYECKHX padoT.
Bbienenre B yKa3aHHOM I€peyHE JIaDOpaTOpHbIX padoT, MNPOBOAUMBIX IS
KOHTPOJISI M OLEHKH, OCYLIECTBISETCAYYaCTHUKAMH 00pa30BaTesIbHOIO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUSI W OCHalleHus kabuHera (usuku. Ilpu
3TOM oOecreurBaeTcsl OBJaJCHUE OOYyYaloMMUCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEIOBAaHUSA 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
IIOCTAHOBKY OIBITOB IO MMPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

bonpnioe BHHUMaHHWE YAENSETCS PELIEHUIO PACUYETHBIX W KA4YE€CTBEHHBIX
3anad. [Ipy 3TOM U1 pacy€THBIX 3a7a4 NPHOPUTETOM SIBJISIFOTCS 3aJa4M C SIBHO
3aJJaHHOU (PU3MUECKON MOJEINBIO, TO3BOJISIOIINE TPUMEHITh NU3yUYE€HHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3lenoB. /[ Ka4yeCTBEHHBIX 3a/1ad NPUOPUTETOM SBIISIFOTCS 33JlaHUS Ha
OOBsICHEHHE TPOTEeKaHUs (PU3MUECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrolue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaAKTEPA.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY 00€eCIeYeHHUI0 yueOHOTO mpoiiecca 6a30Bblil ypoBEHb Kypca PU3NKU
Ha YypOBHE CpenHero odimero oOpa3oBaHMs [OJDKEH H3y4daTbCsl B YCIOBUAX



MpPEeAMETHOr0 KaOWHeTa (U3HKK WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MIPEAMETOB E€CTECTBEHHO-HAYYHOTO NHKIA. B kabwHeTe (GU3MKK TOJDKHO OBITH
HE0OXoaMMoe J1TabopaTopHOE OO0OpYAOBAaHWE ISl BBHITIOJHEHUS YKAa3aHHBIX B
nmporpamMme 1o (U3NKE YUCHHUYECKHX MPAKTHUECKUX padOT M JEMOHCTPAIMOHHOE
o0opyIOoBaHUE.

JleMoHCTpaliMoHHOE 000pyZoBaHue (QOPMHUPYETCSI B COOTBETCTBUHU C
MPUHITUTIOM MHWHUMAJIBHONH JOCTAaTOYHOCTH ®  O0OECIEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMme 1o (U3UKE KIIOYEBBIX JEMOHCTpAalUi IS
UCCJIEIOBAHMUSI  MU3Y4Yae€MbIX  SIBIGHUA M  MPOILECCOB, AMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JlabopaTopHoe 000pynOBaHHE JUIsI YYEHHMUECKHX MPaKTUYECKUX paldoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX oOydarommxcs. TeMaThyecKue KOMILUIEKThI
7a00paTOpHOTO OOOPYJIOBaHUSI JOJDKHBI OBITh TIOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(PPOBEIX TPHOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(DPOBHIX Ta0OpPaTOPHUIA.

4 Ilnannpyemble pe3yabTaThl 0CBOEHNsI Y4eOHOTo npeamera @u3unka:

JIMUHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTo npeaMera « DU3uka» J0KHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOImUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TO3WIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPCHHUX  YOEXKICHHUN, COOTBETCTBYIOIIHNX
TPaIUIIMOHHBIM IICHHOCTSIM POCCHHCKOr0o OOIIeCTBa, pacHIupeHHe >XKU3HCHHOTO
ONbITA W OMBITAJEITEIIBHOCTH B IPOLIECCE PEATU3aAlMA OCHOBHBIX HAIPABICHUN
BOCITUTATEJIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocs Kak aKTHBHOTO
HMOTBETCTBEHHOIO YJIEHA POCCUHUCKOTO OOIIECTBa;

MPUHATHE TPAJULIMOHHBIX  OOIICUYETOBEYECKUX TyMaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIIBHOCTh B MHTEPECAX TPaXIAHCKOTO
o0111eCTBa, y4acTBOBATh B CAMOYTMPABJICHUN B 00pa30BaTEIbHON OpraHU3aIINY;

YMEHHUE B3aUMOJICCTBOBATh C COIMAIIbHBIMA UHCTUTYTaMH B COOTBETCTBUHU
¢ UX(YHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOM JAEATEINBHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma;

LIEHHOCTHOE OTHOLIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J7aCTH (DU3UKHU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO IMOBEICHUS;



CIIOCOOHOCTh OLIEHMBATh CUTYallMI0O W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JJUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAyIIEro;

4) 3¢TeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas JCTCTHKY HAyIHOTO
TBOPYECTBA,IPUCYLIET0 (PU3HUYECKON HAYKE;

5) Tpya0BOro BOCIHTAHUS:

UHTEpEC K pazluyHbIM cdepaMm NpodeccHOHaTBbHON AESITENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOP
Oynyiiel mpoQeccuu 1 peann30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpPa30BAHUIO B 00JIACTH
(bu3MKHUHA TPOTSHKEHUN BCEH JKU3HU;

6) 3K0JI0rH4eCcKOTro BOCIIMTAHMA:

c(hOpPMHPOBAHHOCTh JKOJIOTUYECKON KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOTO
XapaKTePadKOJOTHIECKUX TIPOOIIEM;

IJIAHUPOBAHUE W OCYLIECTBJICHUE JICHMCTBUH B OKPYXAIOWIEH CpeAe Ha
OCHOBE3HAHUS IIeJIeH YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmipenue ombITa NESATEITBHOCTH SKOJOTHYECKOW HANpaBIICHHOCTH Ha
OCHOBEHMEIOIIUXCS 3HAHUU 10 (DPU3BHKE;

7) IEHHOCTH HAYYHOT 0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUYECKON HAYKU;

OCO3HaHWE IIEHHOCTU HAy4YHOH NeATeNbHOCTH, TOTOBHOCTH B TPOIECCE
U3y4deHUs! GUBHKHU OCYIIECTBIISATH MPOSKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIIBHOCTD
WHUBUyaJIbHO U B TPYTIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YU4eOHbIC AeiiCTBHS

ba3oBble JJornueckue 1ecTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallu3UpOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIISITh LEJN JESATEIIbHOCTH, 3aJ1aBaTh MNapaMeTpPbl U KPUTEPUU HX
JIOCTHKCHUS,

BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThIBaTh UIAH PEIICHHS POOJIEMBI C YIETOM —aHAJIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHMBBI B  JAEATEIBHOCTh, OIEHHMBATh COOTBETCTBHUE
pe3yabTaTOBLEIAM, OLIEHUBATH PUCKHU TTOCIEACTBUMN IESITEILHOCTH;

KOOPAWMHUPOBATh M  BBIMOJHATH PpabOTy B  YCIOBHUSIX PeEajJbHOTIO,
BUPTYaJbHOTO MKOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE MIPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

ba3oBble ucciieoBaTe/ILCKUE JeHCTBUS



BJIaIeTh HAYYHOW TEPMUHOJIOTUEHN, KIIOYEBBIMU MOHATUSIMU U METOJIaMU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMU y4e€OHO-UCCIIEIOBATEILCKON U POEKTHOM EATEIbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHCKY
METOJIOB pelIeHHs 3a7ad (PU3MUECKOro COJEp)KaHus, MPUMEHEHHIO Pa3IUYHbIX
METO/IOBIIO3HAHUS;

BJIQJIETh BUJAMHU JIEATEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpHpETalUd, NPeoOpa3oBaHUI0O M NPUMEHEHUI0O B Pa3IMYHBIX YyueOHBIX
CUTYaIMSIX,B TOM YHCIIEe IPU CO3aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpoBaTh 3ajady,
BBIJIBUTAThIUIIOTE3Y €€ pElIeHUs, HAXOAUTh apPIYMEHTHI JIJIS I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHU,3a1aBaTh TapaMeTPhl U KPUTEPUH PELICHUS;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJAE PEIICHHUsS 3a/ladyd  Pe3yJIbTaThl,
KPUTUYECKH OIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a/Jayd B 0O0pa3oBaTEIbHOU
JEATEILHOCTH, B TOM YHCJIC TIPH U3YICHUH (PU3HKH;

JlaBaTh OIICHKY HOBBIM CHTYaIlsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

YyMETh TIEPEHOCHTHh 3HAaHWUA 10 (U3UKE B MPAKTHYECKYI0 00JacTh
KU3HEICATCITEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTEH; BHIJIBUTATh
HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TIOJXO/IbI M PEIICHHUS];CTABUTD TIPOOIEMBI
U 3a]1a4M, TOMYCKAIOIUe aIbTePHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIQ/ICTh HaBBIKAMU TMOy4YeHUsI WHMOpMAIUU (HU3UIECKOTO COJEPIKAHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, aHaJu3,
CHUCTEMATHU3AIMI0 W HWHTEPIPETAli0 WHOOpPMAIMU Pa3INYHBIX BUAOB U (GopM
MIPEICTaBICHNUS;

OIICHWBATh JIOCTOBEPHOCTH HH(OPMAITUH;

HCIIONIB30BaTh  CPEICTBAa WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B PEIICHHH KOTHHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3aIlMOHHBIX
3a/1auc COOI0/ICHUEM TPeOOBaHUI A)PrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHNs, MPAaBOBBIX W ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e3011aCHOCTH;

CO371aBaTh TEKCTHhl (PU3UYECKOTO COJCpKAHUA B PA3TUYHBIX (dopmarax ¢
y4€TOM Ha3HAYCHUsS] MHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpeCTaBICHUS ¥ BU3YaTU3alIUN.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIE eiiCTBUS:

OCYLIECTBISATh OOILIEHWEe Ha Yypokax GU3MKK W BO BHE-YpOUYHOU
NESATEIbHOCTH; PAaclO3HaBaTh MPEANOCHUIKA KOH(QIMKTHBIX CUTyalMil U CMAr4aTh
KOH(QJMKTBL, pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3pEHHUS C
MCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;



NOHUMATh U WCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM M WHIWBUAYAJIBHOU
paboThI; BEIOWPATh TEMATUKYy W METOIBI COBMECTHBIX JEHCTBUN C y4ETOM OOITUX
MHTEPECOB, U BO3MOKHOCTEN KaXJ0T0 4JI€HA KOJUIEKTHBA,;

IIPUHAMATh LEIM COBMECTHOW  JIE€ATEIBHOCTH, OpPraHU30BBIBAaTH U
KOOPJMHUPOBATh JECUCTBUS MO €€ JIOCTHKEHUIO: COCTaBJIITh IUIAH JIEMCTBUM,
pacnpenensaTb Pojad C YYETOM MHEHUM YYacCTHUKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOI paboThI;

OIICHMBATh KA4ECTBO CBOErO BKJIaJa M KaXXJOTO Y4YaCTHHKAa KOMaHIbl B
o0l pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEH C MO3WLHUH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh IIO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUSIX, TIPOSIBIISITH TBOPUECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.

PeryisiTuBHbBIE YHUBepcaJbHbIe Y4eOHbIe JeiicTBUSs

Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBIATh MO3HABATENBHYIO JEATEIbHOCTh B 00JACTH
(U3MKM U aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U  (POPMYJIHPOBATH
COOCTBCHHEBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHUs] PACUETHBIX M KAYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUYECKOW pabOThl ¢ YUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUIA;

JaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

paciypsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (DOPMUPOBAHUIO M MPOSIBICHUIO JPYAUIMU B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTb KOPPEKTHBBI B JCATCIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIHTATOB IIEIISM;

BIIQJICTh HaBBIKAMHU  [IO3HABATEIBHOW  pe(ieKCMM Kak  OCO3HaHMUS
COBEpIIIAEMbIX JEHCTBUA UM MBICIUTEIBHBIX MPOIECCOB, WX pPE3yJIbTATOB U
OCHOBaHUI;

MCIIOJIH30BaTh MPUEMBI pe(IICKCHH ISl OIIEHKHU CUTYAaIllH, BHIOOpa BEPHOTO
pEIICHMS,;

YMETh OIICHMBATh PUCKH M CBOEBPEMEHHO NPUHHUMATH PEIICHHUS MO HX
CHW)KCHUIO; IPUHUMATh MOTHBBI M apTyMEHTHI JIPYTUX IMPH aHAIIM3E PE3yJIbTaTOB
JeSITEIIbHOCTH; IPUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTHl JAPYTUX TPU aHaIu3e pPe3yIbTaToB
JeSITeTLHOCTH; TPU3HABATH CBOE MPaBO M MPABO APYTUX HA OIIHUOKH.

B mporecce nocTHKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢Gu3MKe JIsI YPOBHS CpPEAHEro OOIIero o0pa3oBaHHs Yy OOyYaromuXcs



COBEpLIEHCTBYETCS AMOLIMOHAJIbHBIH MHTEIJIEKT, IpeNoJIararomui
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHU, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMAThH CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPaBICHUS PA3BUTHA COOCTBEHHOW 3MOILMOHAIBLHOU Cepsl,
OBIThYBEpEHHBIM B ce0e€;

CaMOpEryJIMPOBaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEIECHHE, CIOCOOHOCTh aJalTUPOBATBCI K
YMOLIMOHAIBHBIMU3MEHEHUSIM U MPOSIBIATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIOYAIOIIEH CTPEMIIEHUE K TOCTHKEHUIO LIEJU U
ycrexy, ONTUMHU3M, MHUIMATHUBHOCTb, YMEHHE JEHCTBOBAaTh, UCXOJS U3 CBOUX
BO3MOKHOCTEM;

SMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
JIpYTUX, YYUTBIBaTh €ro IMpH OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMATbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTH BBICTPAanBaTh
OTHOIIICHUS C APYTUMHU JIIOABMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pasperiaTh
KOH(DJIUKTBHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 1 cemecTpe mpeaMeTHBIE PE3yJIbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH y 00YHAIONTUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPaxX poJib U MeCTO (PU3MKK B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHpaA, B PA3BUTUHU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTMH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DUINYECKUX MOJIECICH:
MaTepualibHas TOYKa, MHEepIHUAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEO,
UJICANIBHBIN a3, MOJCIHN CTPOCHUS T'a30B, KUJIKOCTEW W TBEPIBIX TEJI, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii MPU pelieHUH (PU3NIECKUX 3a/1a4;

pacro3HaBath (puznueckue siBjaeHust (PoLecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSIPHO-KUHETHUYECKOW TEOpUHM CTPOCHHS BEIIECTBA U
AIEKTPOAMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE JIBUKECHUE,
CBOOO/IHOE TIaJICHUE TeJI, ABMXKCHHE MO OKPYXKHOCTH, WHEPIIMS, B3aUMOJICUCTBUE
ten, nud@ys3usi, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX Te,
U3MEeHEeHHe o0BhEMa Tel MpU HarpeBaHWUU (OXJAXKICHHWH), TEIJIOBOE PAaBHOBECHE,
UCIIApEHHE, KOHJICHCAILUS, IUIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE, BIAXXHOCTb
BO3/1yXa,lTOBBIIICHUE IaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXKJly MapamMeTpaMu COCTOSIHUSI Ta3a B M3OIpOIECcCaX, JJICKTpU3alUs Tell,
B3aMMO/ICHCTBUE 3apsJI0OB;

OTHUCBHIBATh MEXAHWYECKOE JBWIKCHHE, UCIONb3ys (U3UYECKHE BEJIUYUHBIL:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl dHEPrus, MOTCHLIHAIbHAS SHEPrUs, MEXaHUYECKas
paboTa, MexaHUYecKas MOIIHOCTb, MpPH OINWCAHUM MPaBUIBHO TPaKTOBAThH
(bu3MYecKuil CMBICT MCIHOJIb3YeMbIX BEJIMYMH, WX O0O3HAYEHUS M €IUHHUIIbI,



HaXoJUTh (HOPMYJIbI, CBSI3bIBAIOIINE AAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMU
BEJIMYMHAMU;

ONKCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBAa TEN W TEIUIOBBIE SIBJICHUS,
UCTIONB3Ysl (pU3MUecKHe BENWYMHBI: JaBICHHE Tra3a, TeMmIeparypa, CpeaHss
KHMHETHYECKasi SHEPIusl XaOTHYECKOro JIBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSS 3Heprus, pabora rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUSA TEIUIOBOTO JBUTATENsl; MPH OMHCAHUU
NpaBUIBHO TPaKTOBaTh (U3MYECKUH CMBICI MCIHOJb3YEeMbIX BEJIUYUH, HX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKyI0 BEJIMYHUHY C IPYTUMU BEJIMYMHAM;

ONMUCHIBATh U3YUYEHHBIE JIEKTPUUYECKHUE CBOKMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUSI (IIPOLIECCHI), UCTIONIB3YST (PU3NYECKUE BEIMYMHBI: AJICKTPUUYECKUHN 3apsij,
AIEKTPUUYECKOE TOJIE, HANIPSHKEHHOCTD MOJIs], MOTEHIMAN, PA3HOCTh MOTEHIUAJIOB;
IpU ONHCAHWM MPABWIBHO TPAaKTOBAaTh (PU3MYECKUA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, WX O0003HAYCHHUS W E€IUHMIIBI, YKa3biBaTh (POPMYJIbI, CBS3bIBAIOIIWE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMH BEJIMUYNHAMU;

aHAIU3UPOBaTh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCHONb3Ys (PU3NYECKHE
3aKOHBIM MPUHUUIIBL: 3aKOH BceMupHoro tsarotenus, |, 1l u Il 3akonsr HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW DJHEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa,
NPUHLUN CYNEPHO3UIUA CUJ, TPUHIUII PABHOMNPABUS HHEPIUATIBHBIX CHUCTEM
OTCUYE€Ta, MOJIEKYJSIPHO-KMHETUYECKYI) TEOPUIO CTPOCHMS BEIIECTBA, la30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW HEPTrUU TEIIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIIOTHOM TeMIiepaTypou, MepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHCHUS
NIEKTPUYECKOro 3apsna, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GbOpMyTUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE M yCJIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TMPUHIMIBLI JEHCTBUS MallWMH, MpUOOPOB U
TEXHUYECKUX YCTPOICTB; pazinyaTh yCJIOBUS MX O€30MACHOIO MCHOJb30BAHMS B
MMOBCEHEBHOM JKH3HHU;

BBIMIOJHATh SKCIEPUMEHTHl MO MCCJICIOBAHUIO (PU3NUECKUX SIBICHUU U
MIPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX, M KOCBEHHBIX H3MEPEHUH, MpPU ITOM
dbopmynrpoBaTh IpodaeMy/3aady U TUIIOTE3y Y4eOHOTr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 NPEJI0KEHHOT0 000pyAOBaHUs, MPOBOJAUTH ONBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh IPSIMbIE M KOCBEHHBIE N3MEpEHUs (PU3NUECKUX BETUYNH, TIPU
ATOM BBIOMpATh ONTUMAJBHBIA CHOCOO M3MEPEHUS W WCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN N3MEPEHN;

HCCIEIOBATh  3aBUCHMOCTH  MEXIy (DU3NYSCKUMHU  BEIMYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH B BUJIE
Ta0UIl U TPaUKOB, AEJIaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBAHUS;

coOmro1aTh MpaBuia 0€30MacHOro Tpy/Ja MpU MPOBEACHUU UCCIIEIOBAHUN B
paMKax yueOHOro SKCHEepUMEHTa, Y4YeOHO-UCCIIEeNOBATENbCKOM W MPOEKTHOM
JESATEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPONCTB M J1abOPaTOPHOIO
000opy10BaHUS;



pemate pacu€THble 3aJauyd C SIBHO 3aJaHHOM (PU3MYECKON MOAEIBIO,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MIPHUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3aJauu
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOJUMbIEe 171 €€ pelIeHUs, MPOBOIUTH PacuéThl M OLICHHWBATH PEaTbHOCTh
MOJTy4YE€HHOTO 3HaUCHUAPU3NIECKON BETMUNHBI,

pelIaTh Ka4eCTBEHHBIE 3a]]a4l: BRICTPANBaTh JIOTHUYECKH HEMPOTUBOPEUUBYIO
HENOYKY PAaCCyX JCHHUW C OMOpPOM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sIBJICHMUS;

UCIOJB30BaTh  INPU  PEIIEHHHM  Y4eOHbIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTHH I IOUCKA, CTPYKTYpUPOBAHNUS, UHTEPIPETALUU U
IpeJCTaBICHNUs Y4eOHOM M HAy4yHO-IOMYJISIpHOW HH(OpMAalMU, MOJIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB,KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyto HH(OPMALIKIO;

OPUBOJUTH IMPHUMEPHI BKIAAa POCCUMCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKHU, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH UTEXHOJOTHUH;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOW KU3HU
JUIst o0ecrieyeHus: 0€30MacHOCTH NpH OOpAaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COONIOCHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyMINE C BBIMOJHEHUEM PA3NIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PadOTy TPYIIbI, PALMOHAIBHO pacupenessiTh OOA3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJ€KBAaTHO OLIEHHWBATH
BKJIaJ] Ka)kIOTOM3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOM TPOOIIEMBI.

K koniy oOydeHust Bo 2 cemecTpe IMpeaMETHbIC Pe3ysbTaThl HA 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00YHAIONTUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJEH, LEJIOCTHOCTh M E€IUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3UICCKUX MOJICIICH:
TOUYCYHBIN JEKTPUUECKHUIA 3apsi, JIyd CBETa, TOUCYHBIN UCTOUYHUK CBETA, sSACpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO s[pa MpH pEeUlIeHUH (PU3NYECKHX
3azay;

pacno3HaBath (PU3UUECKUE SIBICHUS (ITPOIIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAHTOBOU (DM3UKHU: AJIEKTPUUECKAs MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ICHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuTOB, OJJICKTPOMAarHWTHAasT WHIYKIUS, JCUCTBHE MArHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsij, JJICKTPOMArHUTHBIE KOJI€OaHUS U
BOJIHBI, TNPSMOJIMHEWHOE pPACIpPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTephepeHius, audpakuuss U TOJApU3alMs  CBETa, JUCHEPCHs CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aTroMa BOJOPOJA, €CTECTBEHHas M HCKYyCCTBEHHas
PaANOAKTUBHOCTH;



OMKCHIBATh M3YUYEHHBIE CBOMCTBA BeIIEeCTBAa (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), WCIOJB3Yysl (DU3UYECKUE BEITHMYUHBIL:
DIEKTPUYECKUIN 3apsll, CHJIAa TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUYECKOE
COIPOTHBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJNEKTPOABIKYIIAs CUiIa, paboTa TOKa,
WHJYKIUST MarHUTHOTO MOJiA, cuja Amnepa, cuia JlopeHIa, WHIYKTUBHOCTb
KaTYIIKU, SHEPTus AJICKTPUUYECKOTO M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii UM CHJla ToKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHue U
ONTUYECKas CWUJia JIMH3bI, MPU OMHCAHUM TPABWIBHO TPAKTOBATH (DU3UUYECKUI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHS U EAUHMIIBI, YKa3bIBaTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO (DU3UUECKYIO BEIMYUHY C IPYTUMH BETUUMHAMMY;

ONUCBHIBATh HM3YYEHHBIE KBAaHTOBBIC SIBJICHUS M TIPOLIECCHI, HCHOJIb3Ys
(dbU3MYECKUEe BEJIMYUHBL: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUSIU UMITYJIbC (DOTOHA, MEPUO MOTypacnaa, SHEPIHs CBSA3H
aTOMHBIX SJIep, NPU ONHUCAHUU MPABUIBHO TPAKTOBATH (PUBMUECKUNA CMBICI
UCIIOJB3YEMbIX BEJIWYMH, WX OO0O3HAUEHUSI U €IUHUIIBI, YKa3bIBaTh (POPMYJIbI,
CBSI3bIBAIONIME JaHHYI (DU3UYECKYIO0 BEIMYMHY C JPYTUMH BEJIMYUMHAMU,
BBIYUCIISITh 3HAaUEHUE (PU3NUECKON BETUUYUHBI;

aHAJIU3UPOBaTh (PU3UUECKUE MPOLIECCHl U SBJICHUS, UCHOIb3Ys (PU3HUECKHE
3aKOHBIM TMPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MAPAIIIEIBHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHENHOr0 PaclpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE ODWHINTeHHa st doTodrddexra,
3aKOH COXPAHEHUs SHEPryU, 3aKOH COXPAHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsifia, 3aKOH COXPAHEHWs MAacCOBOrO YHMCIa, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacnaaa,lpy 3TOM Pa3iIvyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHE U YCIOBUS (TpaHULBbI, OOJIACTH)
PUMEHUMOCTH;

ONpENENATh HalpaBlICHHWE  BEKTOpa UHAYKIMM  MarHUTHOTO  MOJIs
MIPOBOJIHMKAC TOKOM, CHJIbl AMiiepa u cuiibl JIopeHna;

CTPOUTh W ONUCHIBATH HM300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3E€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHSTh JKCIIEPUMEHTHI MO WCCIIEIOBAHUIO (PU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJIb30BAHHEM MPSIMbIX, U KOCBEHHBIX U3MEPEHUM: MpPU 3TOM
dbopmynupoBath npodaeMy/3aaady U TUIOTe3y YU4EOHOT0 IKCIIEpUMEHTa, 00UpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH ONBIT U ()OPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh IPSIMBbIE M KOCBEHHBIE N3MEpEHUs (PU3NUECKUX BETUYNH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS U HCMOJb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUH: MpPU O3TOM KOHCTPYUPOBATH YCTAHOBKY, (UKCHpPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, eyaTh BHIBOJBI [0 pe3yJIbTaTaM UCCIEAOBAHMS;



co0roaTh MpaBuiia OE30MACHOTO TPy/la MpU NPOBEIECHUMN UCCIEI0BaHUMN B
paMKax yueOHOTO JKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM W TPOEKTHOM
JIESITEIbHOCTH C MCTIOJIb30BAHHEM H3MEPUTENbHBIX YCTPOMCTB U J1aOOpaTOPHOTO
000pyIOBaHUS;

pemath pacu€THble 3aJadyd C SIBHO 3aJaHHONW (PU3MYECKOW MOMEIbIO,
UCTIONB3YS (hpr3HUecKne 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a7a4u
BbIOHpaTh (PU3UUECKYIO MOJIEJb, BBIACIATh (U3MUECKUE BEIMYUHBI U (POPMYJIBI,
HEOOXOUMbIE JUIsl €€ PEIICHUs, NPOBOAUTH Pacu€Tbl M OLEHUBATh PEaJIbHOCTh
IOJyYE€HHOT0 3HaueHUs (PU3HUECKON BEIUYUHBL;

peniaTh Ka4eCTBEHHBIE 3a]a4M: BEICTPAUBATh JJOTHYECKH HETPOTUBOPEYUBYIO
LIEMIOYKY PACCYXKICHUN C ONOpPOM Ha WM3yYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
duznueckue sIBJICHMUS;

UCIOJb30BaTh  INPU  PEIIEHHH  Y4eOHbIX  3a7ad  COBpPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTUH JIJISl IOKCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU U
IPEACTABICHUS YUEOHOM M HAy4YHO-NOIYJISIPHON HMH(OpMAaIK, MOJIYYEeHHOU M3
Pa3IUYHBIX HCTOYHUKOB,KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyt0 HH(OPMALIHIO;

OOBSACHATh MPUHLHUIIBI JEUCTBUS MAIIWH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3auyarh YCIOBUS UX 0€30MaCHOTIO MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

MPUBOANUTH MPUMEPHI BKIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXAIOLIET0 MHpa, B pa3BUTHE
TEXHUKHU TEXHOJIOTHUM;

UCIOJb30BaTh TEOPETHUECKHE 3HAHHS MO (PU3UKE B MOBCEAHEBHON KU3HU
Ui obecrieyeHus: O€30MacHOCTU MPU OOpAILLEHUH C MPUOOpPaMH M TEXHUYECKUMHU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310POBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAOIIEH CpelIe;

paboTaTh B TpyNIe C BBIIOJIHEHUEM PAa3IUYHbIX COIMATBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYMIbl, PAaUMOHAIBHO pacHpelnesiTh OOA3aHHOCTH U
IJIAHUPOBATH JAESTEILHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aI€KBATHO OIIEHUBATH
BKJIaJl Ka)KJOTOU3 YYACTHUKOB I'PYMIbl B PEIIEHUE PACCMATPUBAEMOI IPOOIEMBI.

5 Conep:xanne yueOHoro npegmera ®usnka

B ocHoBe yueOHOr0 nipeamera ®@usuka nexat 10 ocHOBomoararmux pasiaeia(oB):
1. ®usnka ¥ METOIBI HAYYHOTO TTO3HAHMSI.

2. MexaHuka

3. MonekynspHas $pu3nka U TEPMOANHAMUKA

4. DNIeKTpOoaAMHAMUKA

5. DneKTpoAHAMUKA

6. KoneGanus 1 BOJIHBI

7. OCHOBBI cienManbHOM Teopuu oTHOocUTeNbHOCTU(Hasiee—CTO)
8. KBanroBas ¢uzuka

9. DnemMeHThl aCTPOHOMUU U aCTPOPU3UKU

10.06061mato111ee MOBTOPEHNE



IIpuMepHbIe TEMBbI HHAMBUAYAJIBHOT0 IPOEKTA:

1. T'eneparys 3JIEKTpUYECTBA TOCPEICTBOM 3BYKOBBIX BOJIH M €TI0 UCIOJIb30BAHUE

2. AHanu3 ypoBHS IIIyMOBOTO 3arpsi3HeHus yueOHbIX kopmycoB 1,2,6,7 BI'TY na
20-neTust OKTSIOpSt M METO/BI €T0 YCTPAHEHUS

3. Amnanu3 cBetoBoro 3arpszHenus oomexutuit BI'TY u ciocoOs1 ero
yCTpaHEHUs

4. TexHUYECKHE CPEACTBA JUIS MIPEIOTBPAILICHUS OBITOBBIX aBapUil MO BUHE

JOMalTHUX TUTOMLIEB

Cucrema «be3onacHblil 1oM» Ul )KUJIbsI C MAJIEHBKUMU I€TbMU

6. Vcnonb3oBaHME CONHEYHOW SHEPTUM JIJIsl IPUTOTOBIICHUS MTUIIH: COTHEYHAs
neyb

7. Tlpunoxenune «OnacHblil cocey i odbecrieyeHus: 0e30MacHOCTH
MHOTOKBapTHUPHOTO JIoMa

8. Ilpunoxenne «OHIAWH PEUTHUHT MPENOIaBaTEICH IJ1a3aMH CTYICHTOBY

9. Tlpunoxenune «OHIAWH PSUTHHT CTYACHTOB TJla3aMHU MpeTogaBaTeeiiy

10. Cumymsiiust «/IBukeHHe Tena B MOJIe TSHKECTH 3eMITH C YIETOM
COTIPOTUBIICHUS BO3AyXa»

11. Cumynsuus «aTepdepenuus u qudpakuus 3ByKOBBIX BOJIH

12. Cumynsmust: «VI3MeHEeHHe COCTOSIHUS HACATHHOTO Ta3a B H30IMPOIIECCaxy

13. Cumymsimust: «M300paxenune B coouparomieit TnH3e

14. OntumanbHas cxema paboThl CBETO(GOPOB ISl MPEJOTBpAIIEHUs TPOOOK B T.
Boponex

15. Ipunoxenue «Kypc neiicteuii npu Bo3HUKHOBeHUU UCH

16. Mcnionib30BaHne SHEPTUH COJIHIIA: [IJIaBJICHNUE METAJIJIOB U MHBIX MaTepUajioB

17. Cumynsanus: «JIBryKeHHE Tea 10 HaKJIOHHOM IIOCKOCTH

18. IIpunoxenue: «Kypc HauanbpHON BOCHHOM MOATOTOBKI

19. Cuctema aBTOMaTUYECKOTO KOHTPOJISI KJIMMAaTa B Xy 105KECTBEHHOM
MAaCTEpPCKOM

20. Mcnonb30BaHME 2HEPTUH COJTHIIA: YCKOPEHHE/3aMeIJICHUE POCTa
KPUCTAITTMIECKUX CTPYKTYP

21. Tema, npeajaraecMas CTyJ€HTOM.

o1

OOyueHue TPOXOAUT B XOA€ AYIUTOPHON (MPAKTHUYECKUE 3aHATHS,
7abopaTopHbIC 3aHSTHS, JEKIUA) U BHEAYJAUTOPHOU (CaMOCTOSITENHHOW) PabOThI
CTYJIGHTOB, YTO TO3BOJIAECT MPUOOPETaTh OYyAYIIUM CIEIUATHUCTaM HEOOXOIUMBIC
3HAHWS, HABBIKU U YMCHHSI.

7 @opmbl OpraHu3anuM y4eOHOro mnpoiecca Mo Y4eOHOMY NpeaMeTy
dusuka

N3yuenune yueOHoro mnpeamera Dusuka CKIaABIBACTCS W3  CIEAYIOMIMX
DJIIEMEHTOB:

- JIeKIIWH;

- TPaKTUYECKUE 3aHATHUS;



- J1abOopaToOpHOE 3aHSTHE;

- MHAWBUAYAJTbHBIN MPOEKT;

- CaMOCTOSTEIbHAS pabota oOy4arorierocs npu WU3YUYCHUU
y4eOHOTO/TeOpeTHUecKOoro Marepuaia (10 KOHCIIEKTaM JICKIUH), W3y4YeHUe
OCHOBHOM U JIOTIOJTHUTEJILHON JTUTEPATyPBhI;

- caMmocTosTeNapHas paboTa TpU TMOATOTOBKE K MPAKTUYECKUM U
71a00paTOPHBIM 3aHATHUSAM;

- BBINOJHEHUE UHAUBUIYAIBHOTO WK TPYIIIOBOTO 3a/1aHMUS;

- TOATOTOBKAa K TPOMEKYTOYHOW AaTTECTAIlMu, KOTOpas IPOBOJIUTCS B
dbopme rK3aMeHa.

[TonroToBKa K TPAKTHYECKHM 3aHATHSIM W CaMOCTOSTEIBHOC W3YUCHUE
OTNIEJIbHBIX PEKOMEHJYEMBIX K HW3YUYEHHUIO BOMPOCOB OCYIIECTBISAETCA C
UCITIOJIb30BAHUEM:

- JIGKITMOHHBIX MaTepUAJIOB,;

- PEKOMEHJIyeMOil IuTepaTyphl;

- MEPUOINYECKUX U3/TAHUM;

- cetu «IHTEpHETY.

8. Buabl KOHTPOJISI

Ox3ameH — 1 cemectp;

DK3aMeH — 2 cemecTp,
NHnuBuAyaIbHBINA POEKT — 2 CEMECTP.



