AHHOTALIA

K paboueli mporpaMme y4eOHOro npeamMera
OVYII.06 ®u3zukxa
no cnenuaabHocT: 21.02.19 3emueycrpoiicTBo
3 roaa 10 mecsinieB Ha 6a3e OCHOBHOTO 00IIIETO 00pa30BaHUS
I'ox Hauana moaroroBku: 2023 r.

1 HaumenoBanue o0pa3oBare/ibHOM NPOrPaMMbl, B pAMKaxX KOTOPO#
u3y4aercs y4eOHbIi npeamer Ou3nka

VYuebupii mnpeanmer Dusmka BXOIUT B OCHOBHYIO 00pa3oBaTENIbHYIO
nporpammy 1o crnenuansHocty 21.02.19 3emneycTpoiicTBO

2 Ob61mas Tpya10éMKOCTh

VYyeOuniii npeamer dPusuka uszydaercs B oObeme 182 wyaca, koTophwie
BKuo4aroT (78 u. nmexkuwmii, 40 4. mpaktuyeckux 3anatuii, 40 4. mabopaTopHBIX
3aHATHH).

3 Mecto yyeOHOro npeamera dusnka B CTPYKType 00pa3oBaTe/bHOM
MPOrpaMMBblI

VYueOHblil npeaqmer @uU3nka OTHOCUTCSA K 0011€00pa3oBaTebHBIM YUYEOHBIM
npeaMeraM y4eOHOTo MJlaHa.

4 OO0masi xapakTepucTUKa y4eOHoro npeamera Ousuka:

du3nka Kak Hayka o HauOoisiee OOIMMX 3aKOHaxX MPHUPOAbI, BBICTyHas B
KauecTBe y4eOHOIo MpeIMeTa, BHOCUT CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUH 00
okpyxatomeM mupe. Kypc ¢usmku — cucreMooOpasyromuid I €CTeCTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE
MIPOLIECCOB U SIBJIICHUW, U3y4aeMbIX XUMUEH, Ononorueil, pusndeckoit reorpadueit
u actpoHomuei. Mcronb3oBaHne W akKTHBHOE MPUMEHEHHE (PU3MUECKHX 3HAHUUN
OTIPEJICITUIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHA B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJIyYEHMS] HOBBIX MaTEpHANIOB C
3aJlaHHBIMU  CBOMcTBamMu. W3yueHue GU3NKKM BHOCHUT OCHOBHOW BKJIAJ B
(GbopMUpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHbI MuUpa o00ydaromierocs, B
(dbopMUpOBaHKWE YMEHUN MPUMEHSTh HayYHbII METOJ MO3HAHUS NPU BHIOJHEHUU
UMU Y4eOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢usuku s ypoBHSA CpedHero oOmiero oOpa3oBaHUs
MOJIOKEH PsSA UACH, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHLUIBI €ro
MOCTPOEHUS.

Hoes yenocmmnocmu. B COOTBETCTBMM C HEW KypC SIBJISETCS JOTHYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B CcOOTBETCTBHUM C HeW Marepuan Kypca (U3HUKH
o0benuHEH BOKpYr ¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs



dbopMupoBaHUE MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSAX MaTE€pUU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzarus mnpesmnosaracT HCIOIb30BaHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
($u3MKHIC pa3BUTHEM OOILECTBA, @ TAKKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMU IpodIeMaMu.

Hoess npuxnaomnoii  uanpasnennocmu. Kypc ¢u3umku mpenamnojaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKUX M TEXHOJOTMYECKHX MPUIOKEHUN
W3YUYEHHBIX TEOPUNH 3aKOHOB.

Hoes sxonozcuzayuu peanus3yercs IOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJIEP>KaHUS, TOCBSIIEHHBIX 3KOJIOTHYECKUM MIPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHUEM TEXHUKU U TEXHOJOTUH, a Takke OOCYXICHHsS MpoOiem
PAMOHAIBHOTO MPUPOJONOIB30BAHMS U SKOJIOTMYECKOW 0€30MaCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAMU Kypca (PU3MKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue teopuu (HopMHUpOBaHHE NPEICTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUN U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peanu3yercs Mpexe
BCEro 3a CYET OpPraHM3alMU 3KCIEPUMEHTAIBHON AESTEbHOCTH O0YyYaroUIUXCs.
Jl1s1 6a30BOTOYpOBHS Kypca (PU3UKH — 3TO UCIOJIB30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KpPaTKOBPEMEHHBIXKCIIEPUMEHTOB U Ja0OPATOPHBIX padOT, KOTOPBIE B MPOIpPaMMe
no (Qu3uke OOBEAMHEHBI B OOIIMK CHHCOK YYEHMUYECKHX MPAKTHYECKHX padoT.
Bbienenre B yKa3aHHOM I€peyHE JIa0OpaTOpHBIX padoOT, MNPOBOAUMBIX IS
KOHTPOJISI M OLEHKH, OCYHIECTBIISIETCSy4YaCTHUKAMH 00pa30BaTesIbHOIO Mpolecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus kaOuHera (usuku. Ilpu
3TOM OOecrneynBaeTcsi OBJaJieHue OOyYaloIIUMUCA YMEHUSIMH IPOBOAMTH
KOCBEHHBIE H3MEPEHMsI, MCCIIEJIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB IO ITPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

bonpuioe BHHMaHHWE YAENSETCS PELICHUIO PACUYETHBIX W KAYE€CTBEHHBIX
3anad. [Ipym 3TOM U1 pacy€THBIX 3aJad NPHOPUTETOM SIBJIAIOTCS 337a4M C SIBHO
3aJJaHHOW (PU3NUECKON MOJEIBIO, TO3BOJISIIOIINE TPUMEHITh N3yUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HHTEIpUpYys 3HaHUS W3
pa3HbIX pa3nenoB. /s KayecTBEHHBIX 3a/1ad MPHUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSCHEHHE TPOTEKaHUs (PU3MUECKUX SIBIEHUH M MPOIECCOB B OKPYKAIOMICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKOW MOICIH Ui CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBunm ¢ tpeboBanusimu DPI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€eCIeUeHHI0 yueOHOTo mpoiiecca 6a30Bblil ypOBEHb Kypca PU3NKH
Ha YPOBHE CpEIHEro ooOImero oOpa30BaHUSA JOJDKEH H3y4yaTbCsl B YCIOBHSIX
MpPEeIMETHOTO0 KaOWHeTa (U3HWKU WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOunere (U3UKU JOIKHO OBITH
HeoOXxouMoe JabopatopHoe 00OpyAOBaHME [JIsl BBINOJHEHHsS YyKa3aHHBIX B
nporpaMMe Mo (pU3MKe yUeHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPAILMOHHOE
o0opy0BaHUE.



JleMoHCTpanimoHHOE 000pyAoBaHue (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JIOCTATOYHOCTHU M OOECIEYMBAET MOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe 1o (U3UKE KIIOYEBBIX JEMOHCTpAalUMi IS
UCCJIEIOBAHMUSI  U3Yy4YaeMbIX  SIBIIGHUA M  MPOILECCOB, JOMIUPUYECKUX U
byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHU.

JlabopaTopHoe 000py/IOBaHHE JUIsI YYEHHMUECKHX MPAKTUYECKUX paldoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuHuBaceTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TeMaTH4eCKHe KOMIUICKTHI
7a00opaTopHOTO O00OpPYAOBAaHUS JOJKHBI OBITH TMOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTEITLHBIX CUCTEM B BUIC MU(PPOBBIX TA0OPATOPHIA.

5 Ilnanupyemblie pe3yjbTAaThbl OCBOCHHMSI Y4eOHOIO IpeaMeTa
dusnkKa:

JIMYHOCTHBIE PE3VYJIBTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS YueOHOTo npeaMera « Du3ukay JOJKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOIO
ONbITa U ONBITAACATEIIBHOCTH B IPOIIECCE peaU3allMi OCHOBHBIX HaINpaBJICHUM
BOCIIUTATEIILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaIaHCKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocs Kak aKTUBHOTO
HMOTBETCTBEHHOIO YJIeHA POCCUHUCKOTO OOIIECTBa;

MPUHATHE TPAJULIMOHHBIX  OOIICUETOBEYECKUX T'yMaHUCTUUYECKUX U
JIEMOKPAaTHYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3alluu;

YMEHHME B3aUMOJICHCTBOBATh C COIIMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUU
¢ X(QYHKIIUSIMHA ¥ Ha3HAUYCHHUEM;

TOTOBHOCTb K TYMaHUTAaPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpak1aHCKOU UJICHTUYHOCTH,
MaTpUuOTU3Ma;

LEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CUMBOJIAM, JOCTHUXEHUIM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;



4) 3cTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYas 3CTETUKY HAYYHOTO
TBOPYECTBA,IPUCYIICTO (HU3UUCCKON HAYKE;

5) TpyA0BOro BOCIIHTAHUS:

MHTEpPEC K pasinuHbIM chepaM NpodecCHOHATBHON JCITEIBHOCTH, B TOM
YHCJIC CBS3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIIATh OCO3HAHHBII BHIOOD
Oynyiei mpodeccruu 1 peaTn30BbIBATH COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bHU3UKHHA TPOTSHKEHUU BCCH YKU3HHU,

6) 3K0JIOrH4ecKOro BOCIUTAHHUS:

C(OPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYphbl, OCO3HAHHE TJI00ATBHOIO
XapaKTePa’KOJOTHUECKUX MPOOJIEM;

IJIAHUPOBAHUE W OCYUIECTBJICHUE JCHUCTBUH B OKPYXaOUIEH CpeAe Ha
OCHOBE3HAHMS 11eJIel YCTOWYMBOIO Pa3BUTHS YCIIOBCUCCTRA,

Pacimpenue ombITa JIEATEIBHOCTH SKOJOTHYECKON HANpaBICHHOCTH Ha
OCHOBEHMMEIOIIUXCS 3HAHHM 10 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKOMN HAYKH;

OCO3HAHHME IICHHOCTH HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHUs (PU3MKH OCYIIECTBIIATH MPOCKTHYIO U HCCIIEI0BATEIBCKYIO A€ TEIBHOCTh
WHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATHI

OBnazieHne YHUBEPCATBHBIMU MO3HABATEIILHBIMU JICCTBUSIMH:

ba3oBble JJornueckue aeiicTBUsA:

CaMOCTOSITeIbHO  ()OPMYJIMPOBATh M aKTyaJHU3UpOBaTh  IpodieMy,
paccMaTpuBaTbEE BCECTOPOHHE;

OmnpeAeNsaTh e ACATECIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUM HX
JIOCTHKEHUS; BBISIBJISIT  3aKOHOMEPHOCTH W MPOTUBOPEUHS] B pacCMaTpPHUBAEMbIX
(bU3UIECKUX

SIBIICHUSIX

pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIeMBbl CYIETOM aHadu3a HMEIOITUXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBbI B  JEATECIBHOCTh, OIICHHUBATh COOTBETCTBHUE
pe3yJIbTATOBUENAM, OLIEHUBATH PUCKHU TTOCIEACTBUMN JESITEIbHOCTH;

KOOPAWUHUPOBATh U  BBIMOJHATH PpabOTy B  YCIOBHUSIX PEaJbHOIO,
BUPTYaJIbHOTO MKOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarejibCKue 1eMCTBUS:

Bnagers HaydHOM TEPMHUHOJIOTHEN, KIIFOUEBBIMU TOHATUSMU U METOIAMU
buznueckoil HayKu;

Brnanets HaBbIKaMU yueOHO-UCCIE0BATENBCKON U IPOSKTHON JAESITEIEHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOMCKY



METOJ/IOB pEIIeHUs 3a1ad (PU3NYECKOTO COMEpNKaHUsS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0BIIO3HAHUS;

BJIQJICTh BUJAMHU JCSATEIBHOCTU [0 TIOJYYEHHIO HOBOTO 3HAHMUS, €ro
UHTEpIpETalud, NpPeoOpa3oBaHUI0O M NPUMEHEHUIO B Pa3IUYHBIX y4eOHBIX
CUTYaIIMsIX,B TOM YHCIIE IPU CO3aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTAThIUIIOTE3Y €€ pElIeHUs, HAXOAUTh apPIYMEHTHI JIJISl I0Ka3aTeIbCTBA CBOMX
YTBEPKICHUI,3a]1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS,

aHaJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEIICHUS 3a7a4d pe3yJbTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 3aJaud B 00Opa3oBaTeIbHOU
JEATEeIIbHOCTH, B TOM YKCJIEC PU U3yYCHUU (DU3UKHU;

J1aBaTh OILICHKY HOBBIM CUTYaIlUsM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTh 3HaHUs 10 (U3HKE B MPAKTHUECKYIO 001acTh
KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTEl; BHIIBUTATh
HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TOJXO/IbI U PEIICHHUS;CTABUTD TIPOOIEMbI
Y 332/1a4d, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanmeii:

BJIaJICTh HaBbIKAMU TMOJTydeHUs] nHGopMauu (GU3NIECKOrO COJECPKAHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISITh IIOMCK, aHaju3,
CUCTEMATHU3alMI0O M MHTEPNPETANNI0 MH(DOPMALMKU Pa3IMYHBIX BUIAOB U (HOpM
MIpEeJCTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(POpMAIINY;

WCIOJB30BaTh  CPEACTBA HMHQPOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUAB PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AIMOHHBIX
3aJ1auc COOII0IeHuEM TpeOOBaHUN HIPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POpMAIMOHHON
0e301acHOCTH;

Co3/1aBaTh TEKCTHhl (PU3UYECKOTO COJCpKAHUA B PA3IUYHBIX (dopmarax ¢
y4€TOM Ha3HAYEHUS] UHPOPMAIIUU U T[EIEBOM ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
dbopmy TIpeICTaBICHUS U BU3YATH3AIUU.

OBrnajJieHre YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU YYCOHBIMU JICUCTBUSMU:
OCYIIECTBJISITh OOIIIEHHE HAa ypoKax (PU3MKKW U BO BHE-YPOUHOU NESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYallMd W CMSTYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBO TOUKY 3PEHHS C UCIIOJIH30BAHUEM SI3BIKOBBIX
CPE/CTB;

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHJIUBUAYaJTIbHOU
paboThI; BEIOWPATh TEMATUKy M METOJbl COBMECTHBIX JIEHCTBUN C YUETOM OOIIMX
WHTEPECOB, U BOBMOKHOCTEN KaXJI0T0 YJIe€Ha KOJUIEKTHUBA,;

NpUHUMATh 1EIM COBMECTHOW JI€ATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JACHUCTBUS 110 €€ JIOCTHUKCHHUIO: COCTAaBJISATh IUIAH JICMCTBUI,
pacnpenensiaTh PO ¢ Y4ETOM MHEHUN YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM padOTHI;



OLICHMBATh KA4ye€CTBO CBOET0 BKJIAJa M KaXKJOTO YYaCTHHKAa KOMaHIbl B
O0IIMi pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPHIM;

npeasiaraTb HOBBIE TIPOEKTHI, OIIEHWBAaTh HJICH C TMO3UIMH HOBH3HBI,
OPUTUHAIILHOCTH, MIPAKTHYECKOW 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATETHUECKOE IIOBEACHUE B Pa3INYHBIX
CUTYalUsX, IPOSBIISATH TBOPUYECTBO M BOOOPaKEHNE, OBITh NHUIIMATHBHBIM.

OBnazieHre yHUBEPCATIbHBIMH PETYISATUBHBIMU YU€OHBIMU JICHCTBHUSIMU:

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO JEATEILHOCTh B 001acTU
GuU3MKN U aCTPOHOMHHM, BBISBIATH NPOOJIEMBI, CTaBUTh U  (OPMYIUPOBATH
COOCTBCHHEBIC 3a1a4H;

CaMOCTOSITENIbHO COCTaBIISITh IUIAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a]a4, MJIaH BBIMOJHEHUS MPAKTUIECKONM pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEAIOYTEHMUI;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH3a PELICHHUE;

OLIEHUBATbh IPUOOPETEHHBIH OIIBIT;

CHOoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO JpYIULUU B 00JACTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIbTATOB IEIISIM;

BJIQJIETh HaBBIKAMHU  TIO3HABATENIbHOW  pe(dIeKCHH KaK  OCO3HAHUSA
COBEpIIAEMBbIX ACHCTBHI ¥ MBICIUTEIBHBIX TPOIECCOB, HUX pE3yNbTaTOB U
OCHOBaHU;

UCIIOJIb30BaTh NMPUEMBI pedIEKCUU JIJIs OLICHKH CUTYalluH, BEIOOpa BEPHOTO
peleHus;

YMETb OILICHUBAThb PHUCKM U CBOEBPEMEHHO MPHUHUMATh PELICHUS IO HX
CHIDKEHUIO; IPUHUMATh MOTHUBBI M apryMEHThI JPYTUX MPHU aHalIU3€ Pe3yJbTaToB
JeSITeIbHOCTH; IPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMeHTbl JAPYTUX MpU aHalIu3e pe3yJbTaTOB
JeSITeTLHOCTH; IPU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMINOKH.

B mporecce nocTrkeHHS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaAMMBbI
no ¢u3uMKe JIsI YPOBHS CpEAHEro oOmero o0pa3oBaHUs y OOyYaroluXxcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIH WHTEIJICKT, MpeInoararomui
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHU, BKIIFOUYAIOIIETO CIOCOOHOCTh MOHUMAThH CBOE SMOIIMOHATHHOE
COCTOSIHHME, BUACTh HAIpPaBJIECHUS PAa3BUTHSA COOCTBEHHOW 3MOLMOHANIBHOU cepsl,
OBIThYBEpEHHBIM B ce0e€;

CaMOpETyJIMPOBaHMsI, BKIIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTb AaIalTUPOBAThCA K
HYMOLIMOHAILHBIMU3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;



BHYTPEHHEW MOTHUBALIMY, BKIKOYAOUIECH CTPEMIIEHUE K JOCTHKECHUIO LIEIHU U
yCIieXy, ONTUMH3M, WHHUIIMATUBHOCTb, YMEHHUE JI€MCTBOBATh, MCXOAS M3 CBOHUX
BO3MOKHOCTEM;

SMIIATHH, BKIIFOYAIOMICH CIIOCOOHOCTHh TOHMMAThL SMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COIIMAJILHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIHOCOOHOCTH  BBICTPaMBATh
OTHOILICHUS C JPYTUMH JIIOJIbMU, 3a00TUThCS, MPOSIBISATh UHTEPEC U pa3peuiaTh
KOH(JTUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 1 cemecTpe mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTb CPOPMHUPOBAHHOCTH y O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBLHOCTH JIIOAEH;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS M3YUYCHHBIX (DUINYECKUX MOJICIICH:
MaTepHuaibHas TOUYKa, UHEpIMaIbHas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE TEJIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ta30B, KUJAKOCTEU U TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MpU perieHuH GU3NIeCKUX 3a/1ay;

pacno3HaBath (pU3UUECKUE SIBICHUS (IIPOILIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUUYECKOU TEOPUU CTPOCHUS BEILIECTBA U
AIEKTPOAUHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSIMOJIMHENHOE JBUKEHHE,
CBOOOJIHOE MAJICHUE TeJl, ABMKEHUE MO OKPYKHOCTH, MHEPLHS, B3aUMOJACHCTBUE
ten, auddy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TeE,
U3MEeHeHre o0bEMa Ted MpHU HAarpeBaHUM (OXJAXKIECHHH), TEIJIOBOE PAaBHOBECHE,
WCIIAPEHNUE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHUE, BIIAXKHOCTH
BO3/1yXa,lTOBBIIEHUE TaBJICHUS ra3a [Py €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXJIYy IapamMeTpaMu COCTOSIHMS Ta3a B H30IpOLECCax, DSJICKTpU3aLUs Tell,
B3aMMO/ICCTBUE 3aPSJI0B;

OMHCHIBATh MEXAHUYECKOE JBMKCHHUE, MUCIOJIb3YsS (U3UUYECKUE BEITUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CuJa,
VMMIIYJIbC T€Jla, KNUHETUYECKas JHEPrusi, MOTCHUUAIbHAS JHEPIUsl, MEXAaHUYECKAs
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABWIHHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT HCIHOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS M €IUHMUIIBI,
HaxOJUTh (HOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (PU3UYECKYIO0 BEJIUYUHY C JAPYTUMU
BEJIMYMHAMU;

ONKMCHIBATh M3YUYCHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBJICHUS,
UCTIONIBb3ysl (U3MYECKHE BEJIMYMHBL: JaBJ€HUE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi YHEPIUsl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENs; TPH ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUN CMBICI MCIHOJb3YEeMbIX BEJIWYWH, WX
o0O3HAaueHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMU BEITUIMHAM;



ONKCHIBATH U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKHE
sBJICHUSI (IIPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIMYMHBI: AIEKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE MOJIe, HAMPSKEHHOCTD MOJI, MOTEHIIMAJ, PA3HOCTh MOTEHIIUAJIOB;
Ipy ONHMCAHUM TPABWIBHO TPAaKTOBAaTh (PU3MYECKUA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, WX 0003HAUYECHHS] U EAMHMIIBI, YKa3blBaThb (HOPMYJIIbI, CBS3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BETUYMHY C IPYTUMH BEIMUYUHAMY;

aHAIM3UPOBaTh (PU3MUECKUE MPOLIECCHl U SBIICHUS, UCIONIb3Ysl PU3NYECKUE
3aKOHBIA MPUHUMIIBL: 3aKOH BceMupHoro tsrotenus, |, Il u Il 3axonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW JHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
IOPUHIUI CYNEPIO3ULIMH CWI, NPUHUMUII PaBHONPABUS HHEPLHUATIBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPrUu TEIUIOBOIO JBHUKEHUS MOJIEKYI C
a0COJIIOTHOM TemmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHS
NIEKTPUYECKOro 3apsna, 3akoH KylloHa, npu 3TOM pas3inyaTh CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUILIbL,
o01acTv) NPUMEHUMOCTH;

OOBSICHATP OCHOBHBIE MPUHIUNBI JEHCTBUS MAIIMH, MOpUOOpPOB U
TEXHUUYECKUX yCTPOUCTB; pa3inyarh YCJIOBUS HUX O€30MAaCHOTO HCIOJIb30BaHUS B
IIOBCEHEBHOM )KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3NYECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX H3MEPEHUH, MpPU 3TOM
dbopmynupoBaTh IpodaeMy/3aaady U TUIOTE3y yueOHOIr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUs, POBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYUIECTBJISATh MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH, IPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNU;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXIYy (U3NYECKUMHU  BEIMUYMHAMHU C
VCIIOJIb30BAaHUEM NPSMBIX H3MEPEHUM, NPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCcHpOBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PM3NYECKUX BEJIUYMH B BUE
TaOJIUI ¥ TpapUKOB, 1E1aTh BHIBO/BI 10 pe3yIbTaTaM UCCIIEI0BAaHUS;

co0roAaTh npaBuiia O€30MacHOTO TpyJla MpU MPOBEIECHUHN HCCIEAOBAHUN B
pamKax yueOHOro HSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aDOPaTOPHOIO
000opy1I0BaHUS;

pemiaTth pacuy€THbIE 3aJa4yd C SBHO 3aJlaHHOM (DU3UUYECKOW MOJENbIo,
UCIIOJIb3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKUE BEIMUYHUHBI U (OPMYIIHI,
HEOOXOAUMbIE I €€ pElIeHMs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YEHHOTO 3HaUEHUsA(PU3NUECKON BEJTMUNHBI,

peniaTh KaueCTBEHHBIE 3aa4H: BEICTPAUBATH JJOTMYECKH HENPOTUBOPEUYHBYIO
LEMOYKY PACCYX IAEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE SIBJICHNUS,

UCIIONIb30BaTh  MpPU  pEHIeHHH  Y4eOHbIX  3aJa4  COBpPEMEHHbIE
UH(GOPMaIIMOHHBIE TEXHOJIOTHH I IOUCKA, CTPYKTYPUPOBAHNUS, HUHTEPIPETALIUU U



IpeCTaBlICHUs Y4eOHOM M HAyYHO-TOMYJSPHOW HH(OpMAIMU, TMOJYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB,KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMYI0 HH(OPMAILINIO;

IPUBOJUTH IMPHUMEPHI BKIAAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MHUpa, B pa3BUTHE
TEXHUKH UTEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHMS MO (PU3UKE B IOBCEAHEBHON XKU3HU
JUIs oOecrieueHusl O€30MacHOCTH MPU OOPAIEHUH C MPUOOpPaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHHS 30OPOBbS M COOJIIOIEHNUS HOPM 3KOJOTHYECKOIO
MIOBEACHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpyMIE C BBIIOJHEHUEM pPAa3IHYHBIX COIHMAIBHBIX POJEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAIMOHAIBHO pacHpenessiTh OOA3aHHOCTH U
IJJAHUPOBATH JACATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, AJC€KBATHO OLICHUBATH
BKJIaJl Ka)KJOTOU3 YYaCTHUKOB IPYMIbI B PEIIEHHE PACCMATPUBAEMOM TPOOIIEMBI.

K koHiy oOyueHust Bo 2 cemecTpe NpEAMETHBIE pe3ylbTaThl Ha 0A30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy OOYHAIOIITUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NESITEIbHOCTU JIOJEH, LEIOCTHOCTh U E€IIUHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHHMK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOrO spa IMpH pelleHUuH (PU3NYECKHX
3ajay;

pacro3HaBath (puznueckue siBjaeHust (IPoLecCchl) U OOBICHITh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN M KBAaHTOBOW (DPU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MAarHuTOB, OJJICKTPOMAarHuTHAas WHAYKUWS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MIPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsi, JJICKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPEIOMIIECHUE,
uHTepdepeHus, audpaknus U TOJApU3AIMS  CBETa, JUCHEPCHS CBETa,
dboTtoanekTpudeckuii 3GhexT (hoTodr¢heKT), CBeTOBOE AaBicHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaIOaKTUBHOCTB;
OMKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3IMYHBIX  Cpel) |

AJICKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), UCMOJB3Yysl (PU3MUYECKUE BEJIIMYUHBI:
DIEKTPUYECKUI 3apsil, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJBIKYIIAs Ccuiia, padoTa TOKa,
WHJYKIUST MarHUTHOTO TMoOJig, cuia Ammepa, cuia JlopeHua, HWHIYKTUBHOCTD
KaTyIIKH, SHEPTHsl JJIEKTPUYECKOTO W MArHUTHOIO TMOJIEM, MEPUOA M YacToTa
KojeOaHuii B KoyieOaTEeIbHOM KOHTYpe, 3apsii ¥ CHia ToKa B TIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE paccTosHuE U
ONTHYECKasl CWia JIMH3BI, TPU OMHCAHUM TMPABWIHHO TPAKTOBATh (DU3UUECKUN



CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
(b opMyIIbl, CBSA3BIBAIONINE JAHHYIO (DU3UUECKYIO BEIMYUHY C IPYTUMH BETUUHMHAMMY;

OMKCHIBATh HM3YyUYECHHbIC KBAHTOBBIC SBJICHHUS M TPOIECCHI, HCIOIb3YS
bu3nuecKkue BEIMYMHBL: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIHsM UMITYJIbC (POTOHA, MEPUOJ MOTypaciaaa, SHEPTUs CBI3U
aTOMHBIX fJIep, TMPU ONHUCAHMM TPABUWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, WX OOO3HAYEHUs W €AMHMIIBI, YKa3biBaThb (OPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3MUYECKYI0 BEIWYUHY C JPYTHUMH BEIMYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3NUECKON BETUUUHBI;

aHATM3UPOBATh (PU3UYECKUE TPOIIECCHl U SBIICHUS, WCTIONB3YS (PU3MUECKHEC
3aKOHBIM MPUHIUIBL 3aK0OH OMa, 3aKOHBI MOCJIEIOBATENHLHOTO U MAPAIIIEIBHOTO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSIMOJUHEHHOTO PaclpoCTpaHEHHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE ODWHINTEHHA st GoTtodrddexra,
3aKOH COXPAHEHUSl SHEPIUH, 3aKOH COXPAHEHHUs HUMITYJIbCa, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsifa, 3aKOH COXpPAaHEHUs MAacCOBOrO YHMCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnajaa,lpyu 3TOM Pa3indaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONpPENENIATh HAIpaBJICHHUE  BEKTOpAa HHAYKIMM  MAarHUTHOTO  MOJs
MIPOBOJHUKAC TOKOM, CHJIbI AMmiepa u cuiibl JlopeHia;

CTPOUTh W OIKCHIBaTh H300pa)KEHHUE, CO37aBAEMOE IUIOCKUM 3EpKAJIOM,
TOHKOM JIMH30M;

BBIMIOJHATh SKCIEPUMEHTHl MO MCCJICIOBAHUIO (PU3NUECKUX SIBICHUU U
MPOIIECCOB C HCMOJIb30BAHUEM MPSIMBbIX, U KOCBEHHBIX H3MEPEHUU: TPU ITOM
dbopmynpoBaTh NpodIeMy/3a1ady U TMIOTE3y Y4eOHOro 3KCIepUMeHTa, 00upaTh
YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MIPSIMbIE M KOCBEHHBIE U3MEPEHUs (PU3UYECKUX BEJIUMYUH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C HCIOJIH30BAaHUEM
OPSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, I€JIaTh BBIBOABI 10 PE3yJIbTaTaM UCCJICIOBAHUS;

cobJiroaTh TpaBUia 0€30MacHOTo TpyJa MPU MPOBEACHUU UCCIICIOBAaHUN B
paMKax ydeOHOTO JKCIIEPUMEHTa, Y4YEOHO-UCCIIEIOBATEILCKOH U MPOEKTHOM
JEATEIIbBHOCTH C WCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemaTth pacuy€THBIE 3aJa4¥ C SBHO 3aJIaHHOW (DH3WYECKOW MOJIEIbIO,
UCIIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (DU3UYECKYI0 MOJIEIb, BBIICIATh (DU3NYECKUE BETUYMHBI U (HOPMYJIBI,
HEOOXOAUMBIE [IJIsi €€ PEIICHHs], MPOBOANTH PACUETHI M OILICHUBATh PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UIECKON BEITMUNHBI;



peniaTh KaueCTBEHHBIE 3aja4H: BEICTPAUBATH JJOTMYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKICHHI C ONOpOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnuecKkue IBICHUS;

UCIIOJIb30BaTh  NpU  pEIIeHHMH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
nH(OPMAIMOHHBIE TEXHOJIOTUH JIJISl IOKMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINY U
MpPECTaBICHUS YYEOHOW M HAyYHO-TIONMYJISIPHON HHMOpMAIMK, MOJIYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB,KPUTUYECKH aHATTM3UPOBATH MOIydaeMyto HH(HOPMAIIHIO;

OOBSCHATh TPUHIUIBI JACHCTBUS MAIMH, NPUOOPOB W TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHUS MX 0€30MaCHOTO MCIOJB30BaHUs B TTOBCETHEBHOM
KU3HU;

MIPUBOJNTHh TMPUMEPHI BKJIIAJa POCCUMCKUX U 3apyOCIKHBIX yUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKUU TEXHOJIOTHUIA;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHMS MO (PU3UKE B IOBCEAHEBHON XKU3HU
Ui obecrieueHus: O€30MacHOCTU MPU OOpALEHUH C MPUOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310POBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOIrO
IIOBEJCHUS B OKPYIKAIOIIEH Cpele;

paboTatb B TpyNIE€ C BBIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJEH,
IUIAaHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pacHpenessiTh OOA3aHHOCTH U
IJIAHUPOBAThH ACATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJE€KBATHO OLICHUBATH
BKJIaJl Ka)KJOTOU3 YYACTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOI IPOOIEMBI.

6 Copep:xanue yueOHoro npeamera @usuka
B ocHoBe yueOnOoro mpenmera ®usmka sexar 10 ocHOBomoJsararouux
paszena(oB):
1. ®DU3MKA U METOIbl HAYUYHOTI'O ITO3HAHUA
2. MEXAHUKA
3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOANHAMUKA
4. DJIEKTPOINMHAMUKA
5. OJIEKTPOAMHAMUKA
6. KOJIEBAHU S 1 BOJIHBI
7. OCHOBBI CITELIUAJIBHOUM TEOPUU OTHOCHUTEJIBHOCTH (nanee

8. KBAHTOBAA ®U3UKA
9. OJIEMEHTBI ACTPOHOMUNU U ACTPOPU3INKIN
10. OBOBIIAIOUIEE TIOBTOPEHUE

OO6y4deHue TPOXOAUT B X0JI€ ayAUTOPHOU (ITPAKTUUECKUE 3aHSATHUSI, JISKITUN) U
BHEAYJAUTOPHON  (CaMOCTOSITENIbHOM) pabOThl  CTYAEHTOB, YTO  IO3BOJSET
npuoOpeTaTh OyAyIIUM CIIEHUaTucTaM He0OX0IUMbIE 3HAHMSI, HABBIKU U YMEHMUSI.

/ @opMblI OpPraHu3anvu y4yeOHOro mpouecca no y4eOHOMY IMpeaMeTy
dusuka

N3yuenne ydebHoro mnpemvera Dusmka CKIAABIBACTCS W3  CIETYIOIINX
AJIEMEHTOB:



- JICKIIHH;

- TPaKTHYECKUE 3aHATHUS;

- J1abopaTopHOE 3aHATHE;

- CaMOCTOsITeTThHas pabota o0yJaromerocs npu U3YYCHUU
y4e0HOT0/TeOpeTUYECKOTO MaTepuaiia (10 KOHCTIEKTaM JIKIWH), W3ydeHHe
OCHOBHOM U JOTIOJIHUTEIHHOM JINTEPATYPHI;

- caMmocCTosITeNbHAasE paboTa TpU TIOATOTOBKE K TMPAKTUYECKUM H
71a00pATOPHBIM 3aHITHUSIM;

- BBINIOJIHCHHUE WHIUBUIYATBHOTO WU TPYIIIOBOTO 3aaHUS;

- TIOATOTOBKAa K IPOMEXKYTOYHOW aTTeCTallud, KOTOpas MPOBOJUTCS B
dbopme dK3aMeHa.

[ToaroToBKa K MPAKTHYECKUM 3aHITHSIM M CaMOCTOSTEIHLHOEC H3yYeHUE
OTIETBHBIX PEKOMEHIYEMBIX K HW3YYCHHIO BOMPOCOB OCYIIECTBISACTCS C
UCITIOJIb30BAHUEM:

- JIGKIIMOHHBIX MaTCPUAJIOB;

- PEKOMEHYyeMOU JTUTEPATYPHI;

- TICpUOJUYECKUX M3IaHUM;

- ceru «MHTEpHETY.

8. Buabl KoHTpOJISI
sKk3aMeH — 1 cemecTp;
dK3aMEH — 2 CeMeCTp.



