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1HammeHoBaHue 00pa3oBaTeJIbHOH NPOrpaMMbl, B PaMKaxX KOTOpPOH
u3ydaercs y4eOHbIi npeamer Ousuka

VY4eOnbiii npeameT Ou3nKa BXOJAUT B OCHOBHYIO 00pa30BaTEIbHYIO IPOrpPaMMy
no crnemuansHocTH  08.02.13  MoHTax ©  JKCIUTyaTauus  BHYTPEHHHX
CAaHTEXHUYECKHUX YCTPOUCTB, KOHAUIIMOHUPOBAHUS BO3AyXa U BEHTUJIISIHH

OO6mias Tpy10EMKOCTh

VYyebnsiii npeamer Pusuka uszydaercs B oObeme 220 4YacoB, KOTOpHIC

BKO4aroT (78 4. nmekumii, 40 4. mpakThyeckux 3aHATHNA, 38 4. 1a00paTOPHBIX
3aHATHH, 404. MHAUBUIYATbHBIN TPOEKT, 24 Yaca MPOMEKYTOUHOM aTTCCTAIUH).
2Mecto yueOHoro mpeamera ®dusuka B CTPYKType 00pa3oBaTebHOI
MporpaMMbl
VYuebnsiii npeaqmer dus3mka OTHOCUTCS K 00111€00pa30BaTEIbHBIM YUEOHBIM
npeaMeraM yueOHOTO TIIaHa.

300masi XapakTepucTHKa y4eOHOro npeamera @usuka:

®du3rka Kak Hayka o Hanbosee oOUMX 3aKOHaX MPUPOJIbI, BBICTYIAs B
KauecTBe y4eOHOro IpeIMETa, BHOCUT CYILIECTBEHHBIN BKJIA]l B CUCTEMY 3HAHUH 00
okpyxatomeM mupe. Kypc ¢usmku — crucreMoo0pas3yromuid s €CTeCTBEHHO-
HAyYHbBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE
MPOLIECCOB U SIBJIICHUM, U3yYaeMbIX XUMUEH, Onosioruet, puznueckoi reorpadueit
U acTpoHoMmuei. Mcnonb3oBaHWE M aKTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUUN
OTIPEJICITIIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHA B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHUS HOBBIX MATEpPHUAJIOB C
3aJlaHHBIMU  CBOMcTBamMu. W3yuenune (GU3HKKM BHOCHT OCHOBHOW BKJIQJ B
dbopMHpOBaHUE ECTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydJaromierocs, B
dbopMupoBaHE YMEHUW MPUMEHSITh HAYYHBIH METOJ TMO3HAHWS TPU BBHITOJTHCHUH
UMU y49eOHBIX UCCIICIOBAHUIM.

B ocHoBy kypca ¢usuku s ypoBHSA CpeaHero oOiiero oOpa3oBaHUS
MOJIOKEH PsSAA UACH, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHLUIIBI €ro
MTOCTPOCHMUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTHUYECKH
3aBEPILEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.



Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuasl Kypca (HU3UKH
o0benuHEH BOKpYr (¢u3nueckux Teopui. Bemymmm B Kypce sBisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYpHBIX YPOBHSAX MaTE€pUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peamuzanus NpearonaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢bu3MKIC pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoess npuxnaonoit uanpasnennocmu. Kypc &u3uku mpenamnojaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKHUX MPHUIIOKEHUN
W3YYEHHBIX TEOPUIU 3aKOHOB.

Hoes osxonocusayuu peanusyeTcs IMOCPEICTBOM BBEIEHHUS DJIEMEHTOB
COJIEPKaHUS, TOCBSIIEHHBIX 3KOJOTHYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHMEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXXICHHs mpoOiem
paIroOHaIBHOTO MTPUPOIOTIONB30BAHUS U DKOJIOTUYECKON 0€30IacHOCTH.

CrepKHEBBIMHU d3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeOpuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKType MOCTpOeHUsI GU3NUECKON TeOpuH, poiii GyHIaMEHTAIBHBIX 3aKOHOB H
MPUHIIAIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONIMCAHUST €CTECTBEHHO-HAYYHBIX SIBIICHUH U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJX0/ B Kypce (PU3UKU pean3yeTcsi Mpexke
BCEro 3a CYET OpPraHM3allMU SKCIEPUMEHTAIBHON AESTebHOCTH O0YyYaroUIXCs.
Jli1st 6a30BOTOYPOBHSI Kypca (PU3UKH — 9TO UCTIOTB30BAHUE CUCTEMbI (DPOHTAIILHBIX
KPaTKOBPEMEHHBIXKCIIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no Qu3uke OOBEAMHEHBI B OOIIMNA CHHCOK YYEHMUYECKHX MPAKTHUUYECKHX pPadoT.
Boinenenne B ykazaHHOM IepedHE JIabOpaTOPHBIX paboOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIEHKH, OCYIIECTBISIETCAYYaCTHUKAMU 00pa30BaTEIBHOTO TMpoliecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS W OCHalleHus kaOuHera ¢usuku. Ilpu
3TOM OOecreunBaeTcsi OBJaJeHHE OOYyJaroMMMHUCA YMEHHUSIMH TIPOBOAMTH
KOCBEHHBIC HM3MEPEHHMsI, MCCIICIOBAHUS 3aBHCUMOCTEH (DM3MUECKUX BEIMYMH U
MIOCTAHOBKY OTIBITOB I10 MPOBEPKE MPEAT0KEHHBIX TUTIOTE3.

bonpiioe BHMMaHWE yIenseTcs PEIICHUI0 PAacYETHBIX W KAa4eCTBEHHBIX
3agad. [Ipu 3TOM nm7s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJEIBIO, TO3BOJISIOIINE IPUMEHITh NU3yUYE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak M HUHTErpupys 3HAHHUS U3
pa3HbIX pa3nesnoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHHs Ha
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SBICHUM U TPOILIECCOB B OKPY’KAIOLICH
KU3HH, TpeOyromme BbIOOpa (U3MYECKON MOJETH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootBerctBunm ¢ tpeboBanusimu DPI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€eCIeYeHHI0 yueOHOTo mpoiiecca 6a30Bblil ypOBEHb Kypca PU3NKU
Ha YpOBHE CpenHero odimero oOpa3oBaHMs [OJDKEH H3y4daTbCsl B YCIOBUAX
MpPEeAMETHOr0 KaOWHeTa (U3HKK WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKiIAa. B kabuHere (U3MKK JTOJKHO OBITH
HE00X0aMMOe J1abopaTopHOe OO0OpYAOBAHHME JUISl BBINOJHEHUS YKAa3aHHBIX B



nporpamMme Mo (pu3KMKe y4eHHYEeCKHX MPAKTUYCCKUX PadOT M JIEMOHCTPAIMOHHOE
o0opyI0oBaHUE.

JleMOHCTpaniMOHHOE  000pyZOBaHUE (POPMHPYETCS B COOTBETCTBUU C
NPUHIIAIIOM MUHUMAJIBHOH JOCTaTOYHOCTH U O0OECIeYHMBacT ITOCTAHOBKY
IIEPCYUCIICHHBIX B TIporpaMMe 110 (H3MKE KITIOYEBBIX JIEMOHCTpAIUN IS
UCCIICIOBAaHMSI ~ W3yYaeMbIX  SBJICHHA W  TPOIECCOB, OMIUPHYCCKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYCCKUX MPUMCHCHHI.

JIabopaTopHOoe 00OpyIOBaHUE ISl YYCHHYCCKHX IPAKTHUYECKUX pPadoT
dopMHpyeTcs B BHIE TEMAaTHYCCKHX KOMIUICKTOB M OOECIIeYMBaeTCs B paculre
OJTHOTO KOMIUIEKTa Ha JIByX OOydYamluxcs. TeMaTHYeCKHe KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JIOJKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIILHBIX CUCTEM B BHJIE ITU(POBBIX J1a00PATOPUH.

4 Ilnannpyemble pe3yabTaThl OCBOEHNsI Y4eOHOTo npeamera @u3nka:

JIMHHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTo npeaMera « Dusuka J0KHBI
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOINECTBA, pacUIMpPEeHUE >KU3HEHHOTO
ONBbITA U ONBITAACATEIIBHOCTU B IPOLIECCE pPEATU3alMU OCHOBHBIX HAaIPABJICHUN
BOCHUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMKM O0YYaOIIEToCs] KaKk aKTUBHOTO
MOTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACSATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOILIECTBa, y4acTBOBAaTh B CAMOYIIPABJIEHUHU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHUE B3aUMOJICHCTBOBATH C COIMAIIbHBIMA MHCTUTYTaMH B COOTBETCTBUU
¢ UX(QYHKIUSIMUA U HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJCHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILLIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JTOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0O W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JEATEIIbBHOCTH YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAYIEro;

4) 3¢TeTHYEeCKOTr0 BOCITUTAHUSI:



ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIKOYAsg JCTETUKY HAYYHOIO
TBOPYECTBA,IPUCYLIET0 (PU3HUYECKON HAYKE;

5) Tpy10BOr0 BOCIMTAHUS:

MHTEPEC K pa3iuYHbIM cdepaM MpoPecCHOHATBHON IESITENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymytiel mpo¢eCCuu 1 peaTn30BbhIBATh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH
(bu3MKUHA TPOTSKEHUU BCEH JKU3HU;

6) 3K0JIOrHYeCcKOro BOCIUTAHUSI:

c(hOpPMHUPOBAHHOCTh DKOJIOTUYECKON KYJIbTYPhl, OCO3HaHUE TJI00ATHLHOTO
XapaKTepa’sKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAaHUE W OCYILIECTBICHUE JACHCTBUM B OKPY)KAIOIIEW cpene Ha
OCHOBE3HAHUS LI€JIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

Pacumimpenue omnbiTa [€ATEIBHOCTH 3KOJOTMYECKOW HANpaBICEHHOCTH Ha
OCHOBEHMEIOIIUXCS 3HAHUU 10 (DU3BHUKE;

7) UEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(h)OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE IIEHHOCTM HAyYHOM JESTEIbHOCTH, TOTOBHOCTh B IIpOLIECCE
U3y4YeHUs! PU3BHKHU OCYIIECTBIISATH MPOEKTHYIO U UCCIIEAOBATENbCKYIO ACSITEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIe AeiiCTBHS

ba3oBble JJoruueckue J1ecTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh W aKTyallu3UpoBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeNsaTh UENU ACATEIIBHOCTH, 3aJaBaTh NapaMETPpbl M KPUTEPUHM HX
JIOCTHKCHUS,

BBISBJISATH 3aKOHOMEPHOCTM W  IPOTHUBOPEUMS B PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIeMbl CYUYETOM aHadu3a HMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B  JICATEIBHOCTb, OILICHUBATH COOTBETCTBHUE
pPEe3yJIbTATOBUENSAM, OLIEHUBATh PUCKH MOCIEACTBUM IESITENBHOCTH;

KOOPJIMHUPOBAaTh ¥  BBHIMOJHATH PabOTy B  YCJIOBHSX PEATBbHOTO,
BUPTYAJIbHOTO MKOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPH PEIICHUH KU3HECHHBIX ITPOOJIEM.

ba3oBble ucciiegoBarejibckue JeMcTBUS:

BJIaJIETh HAYYHOW TEPMHUHOJIOTUEN, KIIFOUEBBIMU MOHITUAMHU U METOJIAMU
(bu3nYeCKON HAYKH;

BJIQJIETh HABbIKAMH yU4€OHO-UCCIEI0BATEILCKON U MTPOCKTHOM JIEATEIbHOCTH
B 001aCTH (PU3UKHU, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSATEIILHOMY TMTOUCKY



METOJIOB pelIeHMs 3a7ad (PU3MUECKOro COJEp)KaHus, NMPUMEHEHUIO Pa3INYHbIX
METO/IOBIIO3HAHMS;

BJIQJIETh BUJAMHU JIEATEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIIPEeTalliY, MPeoOpPa30BaHUI0 M TPHUMEHEHUI0O B Pa3iIMYHBIX Y4eOHBIX
CUTYaIUsX,B TOM YHCJIE MIPH CO3/IaHUHU YUEOHBIX TPOEKTOB B 001acTH (DU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M AaKTyaJH3UpOBaTh 3ajady,
BBIIBUTATHIUIIOTE3Y €€ pelIeHHs], HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKIACHMI,3a/1aBaTh TapaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh IIOJYUYEHHBIE B XOJE pEIICHUS 3aJadd pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHOU
JESITEIIbBHOCTH, B TOM YHUCIIE ITPU U3YUYECHUH (PU3UKH;

JaBaTh OI[CHKY HOBBIM CUTYaIlUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT,

YMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B TPAKTHUECKYIO 00JIacTh
KHU3ZHEICSITSIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIACTEH; BBIIBUTATD
HOBBIE UJIEH, TpeJIaraTh OPUTHHAIBLHBIC TIOAXOABI U PEIIEHUS;CTABUTh MPOOIEMBI
W 3a71a4H, IOy CKAIOIINEe albTePHATHBHBIC PEIICHMS.

Pabora ¢ unpopmanmei:

BJa/IeTh HABbIKAMU MOJYy4YeHUS MHPOpMALUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IOUCK, aHAJIU3,
CUCTEMAaTH3allMI0 U HHTEpIpeTaluio MH(OpPMALUK Pa3IUYHbIX BUAOB U (OpM
IpECTaBICHNUS;

OLIEHHBATb JIOCTOBEPHOCTh HH(OPMaLIUY;

UCIOJb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3AI[MOHHBIX
3a/1a4c COOII0/ICHUEM TPeOOBAHUI Y)PrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHns, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30macHOCTH;

CO371aBaTh TEKCThl (PU3NYECKOTrO COAEpPKaHUA B Pa3IU4HbIX (dopmarax ¢
y4€TOM Ha3zHaYeHHsI HHPOPMAITUHU U LIEJICBOU ayUTOPHH, BRIOUPAst ONTUMATBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3YATH3AIIHH.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIE J1eiicTBUSL:

OCYIIECTBISITh OOIIEHWEe Ha Yypokax GU3NKA W BO BHE-YPOUYHOU
NeSATEeILHOCTH;, PACIIO3HABATh MPEANOCHUTKA KOH(PIMKTHBIX CUTYaIlMil M CMTYaTh
KOH(DJIUKTBI; pa3BEPHYTO © JIOTUYHO W3Jaratb CBOKO TOYKY 3pCHHS C
WCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIAWNBUIYAJTHLHOM
paboThI; BEIOUpaTh TEMATHKy W METOJIbI COBMECTHBIX NEHCTBUH C Y4ETOM OOIIMX
UHTEPECOB, U BO3MOXKHOCTEH Ka)KAOT0 WiieHa KOJUICKTHBA,

NpPUHAMATh I€THd  COBMECTHOW JEATeNhbHOCTH, OPraHU30BBIBAaTh U
KOOPAMHHUPOBATh ACUCTBUS MO €€ JOCTHXKEHHIO: COCTaBJSTh IUIaH JCHCTBHM,



pacmpeneisaTh poyiid ¢ y4ETOM MHEHMH YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KA4ye€CTBO CBOETO BKJIAJa M KaXJIOTO YYaCTHHKAa KOMaHIBI B
OOIIMii pe3yNbTaT Mo Pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIHUA HOBHU3HBI,
OPUTUHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATErMUECKOE TMOBEACHUE B PAa3IUYHBIX
CUTYAIUSX, IPOSBIISATH TBOPUYECTBO H BOOOPAKEHNE, OBITh NHUIIMATHBHBIM.

PeryiasiTuBHbICe YHMBepCajbHbIe Y4eOHbIe NeiCTBUA

Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JIEATEILHOCTh B 00JIACTH
GU3MKK U aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U  (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH PEIICHHUS PACUETHBIX M Ka4eCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThI C yYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEOYTECHU;

JenaTh OCO3HAHHBIM BBIOOP, AapryMEHTHUpPOBaTh €ro, Oparh Ha ce0sd
OTBETCTBEHHOCTh3a PEILICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHHUIO JPYAHMIMH B 00JIacTH
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTE/IEKT:

JaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JCATCIBHOCTD,
OIICHMBATh COOTBETCTBHE PE3YyJIHTATOB IIEIISIM;

BJIQJICTh HaBBIKAMHU  TIO3HABATCIIBHOW  pe(JIeKCMH Kak  OCO3HaHHUS
COBEpIIIACMBIX JEHCTBUHA UM MBICIUTEIBHBIX MPOIECCOB, HX pE3YyJIbTaTOB U
OCHOBAHUI;

MCIIOJIB30BaTh MPUEMBI pedIICKCHH TSl OIICHKH CUTYAIlMH, BBIOOpa BEPHOTO
pelIcHus;

YMETh OIICHMBATh PUCKHM M CBOECBPEMEHHO NPUHHUMATHh PEIICHUS MO HX
CHW)KCHUIO; IPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTUX TMPHU aHAIIM3€ PE3yJIbTaTOB
NeSATEeTbHOCTH; IPUHUMATh Ce0sl, MIOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MpPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPU aHAIU3e pPe3yJbTaTOB
JeSTEHbHOCTH; PU3HABATH CBOE TIPABO U MPABO JIPYTUX HA OIMIHOKH.

B mpomecce nocTHKEeHMS TMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MTPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEAHEro oOmero o0pa3oBaHUs Yy OOyYaromuxcs
COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN WHTEJIEKT, Mpeanoaraimun
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHU, BKIIOYAIOUIEr0 ClIOCOOHOCTh MOHMMATh CBOE IMOILIMOHATILHOE
COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBIThYBEpPEHHBIM B ce0e;



CaMOpPETYJIMPOBAaHMS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aalTHPOBATBCI K
HYMOITMOHAIEHBIMU3MEHEHUSM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K JTOCTHKCHUIO TIEIH U
yCcrnexy, ONTHUMHU3M, HWHHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh, MCXOIS W3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKIIFOYAIOIIECH CITOCOOHOCTh TOHMMATh AMOIIMOHATIFHOE COCTOSTHUE
JIPYTHX, YYUTBIBATh €r0 TMPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMATbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpanBaTh
OTHOIIICHUS C APYTUMHU JIIOJbMH, 3a00THTHCS, TPOSBISATH HHTEPEC W paspeliarh
KOH(DIIUKTBHI.

HPEIMETHBIE PE3YJIBTATDBI

K koHmy oOyueHuss B 1 cemecTpe NpeaMEeTHBIE PE3yJbTaThl HA 0A30BOM
YPOBHE JIOJKHBI OTPaXXaThb CPOPMHUPOBAHHOCTH y 00YHaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MECTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DUINYECKUX MOJIECICH:
MaTepuajbHas TOuKa, HHepLUalIbHasl CUCTeMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
UJICAJIBHBIN a3, MOJEIHU CTPOCHUS Ta30B, KUJIKOCTEW U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUYECKUI 3apsii IPU pelIeHnd (HU3NUECKUX 3a/1a4;

pacrno3HaBath (hU3UUECKUE SIBICHUS (IIPOIIECCHl) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM CTPOCHMS BEIIECTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE NIPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJIHOE MAJICHUE TeJl, ABMKEHUE MO OKPY>KHOCTH, MHEPLHMS, B3aUMOJACHCTBUE
Ten, nud@ys3usi, OpOyHOBCKOE IBHIKEHHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX Te,
U3MeHeHue o0bEMa Ted MpHU HarpeBaHUU (OXJAXKIEHHH), TEIJIOBOE PAaBHOBECHE,
WCIIAPEHHUE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAILIM3AUUs, KUIICHUE, BIIAXKHOCTH
BO3/1yXa,lTOBBILICHUE IaBJICHUS ra3a [Py €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBA3b
MEXKIy MapamMeTpaMu COCTOSIHUSI Ta3a B M30MPOLECcCax, DJIEKTPU3alus Tell,
B3aMMO/ICCTBUE 3apsJIOB;

OINUCHIBATh MEXAHUYECKOE NBIKEHUE, UCMOJb3ys (PU3MUECKUE BEITUUYHMHBI:
KOOpAMHATA, IyTh, MEPEMELIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHIMAIbHAS SHEPIrusi, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH OINMUCAHWW TPABWIHHO TPAKTOBAThH
(bu3NYECKUi CMBICT HCHOJIB3YEMBIX BEJIMYUH, WX OOO3HAUEHUS U EIUHUIIb,
HaxXoJuTh (HOPMYJIbI, CBS3bIBAIOIINE AAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMU
BEJINYNHAMU;

ONMUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAs: HEPIUsl XaOTUYECKOTO JBMKEHUS MOJEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSIsI SHEprusi, pabora rasa,



KO3(phUIIMEHT TOJIE3HOTO JEHCTBHUS TEIUJIOBOTO JBUTATENs; IPH OMMCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIHOJB3YEMBIX BEJIWYWH, WX
o0O3HAaUeHUsS W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBSI3BIBAIOIINE JTAHHYIO
(U3UYECKYI0 BEJTMYHUHY C IPYTUMHU BEJTNINHAM;

OTIHCHIBATHh N3YUCHHBIC MICKTPUUECKIE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3YS (PU3NUYECKHE BEITWYMHBI: AJICKTPUICCKUN 3apsij,
AIEKTPUUECKOE TI0JIe, HAMPSHKEHHOCTH TOJISA, TIOTCHIIMAJ, PA3HOCTh MOTEHIINAJIOB,;
NP OINHCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIIOIb3YEMbIX
BEJIMYMH, WX 0003HAUECHHMS M CIUHMIIBI, YKa3biBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUUUHY C IPYTUMH BEJIMUYHHAMU;

aHaJM3UPOBaTh (PU3NUECKUE MPOIECCHl U SBJICHUS, MCIOJIB3Yys (Pu3nueckue
3aKOHBIW MIPUHIUIBL: 3aKO0H BcemupHoro TsarotreHus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXPaHCGHMUS MEXaHHMYECKOM DJHEPTUM, 3aKOH COXpPaHEGHHS HMITYJIbCa,
MPUHITUN CYTIEPIIO3UIIMKA CHJI, TPUHITAIT PABHONPABUS WHEPIUATBHBIX CHCTEM
oTCcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, Ta30BbHIC
3aKOHBI, CBS3b CPEIHECH KMHETHYCCKON DHEPTUHU TEIUIOBOTO JIBIKCHUS MOJIEKYI C
aOCOJIIOTHOM TemmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHHS
AIEKTPUUECKOTO 3apsna, 3akoH KyioHa, TpW 3TOM pa3idyaTh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE M yCIOBHS (TPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIMIBLI JACHCTBUS MAaIllMH, MPUOOPOB U
TEXHUUYECKUX YCTPOUCTB; Pa3IMyaTh yCJIOBHS MX O€30MacHOTO KCIOJIb30BAaHHS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATh AKCIEPUMEHTHI MO HCCICIOBaHUIO (DU3WYSCKUX SBJICHUN U
MPOIIECCOB C HKCIOJIb30BAHMEM TIPSAMBIX, U KOCBEHHBIX H3MEPEHUM, MPH ITOM
dbopmyHpoBaTh IPoOIEMy/3a1aqy U THIIOTE3y Y4eOHOTr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUS, IPOBOJIUTH OIBIT U ()OPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBIISTH MPSAMBIC M KOCBEHHBIC U3MEpPEHUS (PU3NUECKUX BEITUINH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh  3aBHCHUMOCTH  MEXKIy (U3UYECKUMH  BEIIMYMHAMU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOJYYCHHONW 3aBUCUMOCTH (PU3NUYECKUX BETTUYHMH B BUJIC
TabnuIl 1 rpauKOB, ACJIaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHUS;

coOmro1aTh MpaBuiia 0€30MacHOTo TPy/a MpU MPOBEACHUU UCCIICIOBAHUN B
paMKax y4eOHOTO JKCIIEPUMEHTa, y4eOHO-HCCIICIOBATEICKON U TPOCKTHOU
JESATEeILHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB M JIaOOPAaTOPHOTO
000pyIOBaHUS;

pemiath pacuy€THbIE 3aJa4yd C SBHO 3aJlaHHOM (DU3UUYECKOW MOJIENbIo,
UCIIOJB3YS (M3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a1a4M
BBIOMpaTh (PU3NYECKYI0 MOJEIb, BBIJAEIATh (PU3MUECKHE BEIMYUHBI U (POPMYJIBI,
HEOOXOMMBbIC ISl €€ pEIleHUs, MPOBOJUTh PACUYEThl U OIICHUBAThH PEaTbHOCTH
MOJTY4YE€HHOT0 3HAYeHHUSI(PU3NYECKOU BEITMYNHBI,



peniaTh Ka4eCTBEHHBIE 3aJa41: BBICTPAUBATh JJOTHYECKHU HETPOTUBOPEYUBYIO
LIETIOYKY PACCYKJICHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCIIONIb30BAaTh  MPU  PEHIeHHH  Y4YeOHBIX  3a7a4  COBpPEMEHHbBIC
uH(GOPMaIIMOHHBIE TEXHOJIOTHH I IOUCKA, CTPYKTYpUPOBAHUS, HHTEPIPETALIUHU U
IpEeCTaBICHUS Y4eOHOM M HAyYHO-TIOMYJSIPHOW HH(OpPMAIUU, TMOJIYYSHHOU U3
pa3IMYHBIX HCTOYHUKOB,KPUTUYECKH aHATTM3UPOBATH MOJTydaeMyto HHPOPMAITHUIO;

OPUBOJUTH IMPUMEPHI BKIAAAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIETO MHUpa, B Pa3BUTHE
TEXHUKH UTEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B IOBCEAHEBHOW XKU3HU
Ui obecrieueHus: O€30MacHOCTU MPU OOPAILLEHUH C MPUOOpPaMH U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3/10POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MIOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTath B TpyNIlE€ C BBIIOJIHEHUEM pPa3IUYHbIX COLMAIBHBIX POJEH,
IUIAaHUPOBATH PabOTy TPYIIbl, PAalMOHAIBHO pacHpelnensiTh OOA3aHHOCTH U
IJJAHUPOBATH JACATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, AJCKBATHO OLICHUBATH
BKJIaJl Ka)KJOTOU3 YYACTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOMN IPOOIEMBI.

K xonmy oOydeHus BO 2 ceMecTpe NMpeAMETHBIC Pe3yibTaThl HA 0A30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH y 00YHAIONTUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPaX poJib U MEeCTO (PU3MKK B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHpaA, B PA3BUTUHU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTH JIFOJEH, LEJIOCTHOCTh U E€IUHCTBO
bu3HYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEHHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHBIH UCTOUYHHUK CBETA, sJEepHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOIO siipa MpU perieHur (HU3NYECKUX
3a7ad4;

pacro3HaBath (puznueckue siBjaeHust (PoLecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOM (DUBUKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBHE
MarHuTOB, OJJICKTPOMAarHuTHAas WHIAYKUUs, JEHCTBUE MArHUTHOTO TIOJISI Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsij, JJICKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacIpoOCTPAHEHUE CBETa, OTPAXKEHUE, IMPEIOMIICHUE,
uHTephepeHus, audpaknus U TOJApU3AIMsS  CBETa, JUCHEPCHS CBETa,
dhoTtoanekTpudeckuii 3G hexT (poTod3¢dheKT), CBeTOBOES AaBiICHNE, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaINO0aKTUBHOCTb;

OTNMUCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTb  pA3JIUYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLECCHI), MCIOJIb3Ysl (DU3NUYECKUE BEIMYUHBIL:
AIEKTPUYECKUIN 3apsl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJiA, cuja Ammepa, cuna JlopeHna, HWHIYKTUBHOCTH



KAaTYUIKHA, HEPrusl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJIeH, MEepuoJ U 4YacToTa
KojeOannii B KoyieOaTeIbHOM KOHType, 3apsii W CHJIa ToKa B TIpolecce
TapMOHUYECKHX JJCKTPOMATHUTHBIX KoOJIeOaHWU, (OKYCHOE pPACCTOSHHE W
ONTHYECKas CWJa JIMH3BI, TPU OMHCAHUHM TMPABWIBHO TPAKTOBATh (DU3UUCCKUN
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS U EIUHUIIBI, YKa3bIBaTh
(bOpMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BETUINHAMMY;

ONUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOJIb3YS
bu3nueckue BEIMYMHBL: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIHsM UMITYJIbC (DOTOHA, MEPUOJ MOJTypacmaaa, SHEPTUs CBI3U
aTOMHBIX SJIep, TMPU ONHUCAHUM TPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYUH, WX OOO3HAYEHUs W €IMHMIIBI, YKa3bIBaThb (OPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JIPYTUMH BEJIUYMHAMHU,
BBIYHCIIATH 3HAUCHUE (PU3UUECKON BEIIUYUHBI,

aHaJIM3UPOBaTh (PU3NUECKUE MPOIECCH U SBJICHUSA, UCIOJIBb3Ys (PU3MUecKue
3aKOHBIM MPUHIUIBL 3aK0OH OMa, 3aKOHBI MOCJIEAOBATEILHOIO U MapaJlIeIbHOIO
COCIMHEHUS MPOBOJHUKOB, 3aKOH J[xoyns—JleHma, 3aKOH 3IEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHHOTO PaclpoCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE OWHINTEHHA Mg PoTtorddexra,
3aKOH COXpPAHEHUsS SHEPTUU, 3aKOH COXPAHEHUsI MMITYJIbCA, 3aKOH COXpPAaHEHUS
AIIEKTPUUYECKOTO 3apsifia, 3aKOH COXpPaHEHWs MAacCOBOr0 YHCIa, MOCTyaarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmlajia,lpyu dTOM Pa3iInyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHHE W YCIOBUS (TPaHUIBI, OOJACTH)
MPUMEHUMOCTH;

ONpENENIATh HaIlpaBICHHWE BEKTOpa HHAYKIMM  MAarHUTHOTO  MOJIs
MIPOBOJHUKAC TOKOM, CHJIbl Amniepa u cuibl JlopeHia;

CTPOUTh U ONUCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3EPKaIOM,
TOHKOM JIMH30M;

BBIMIOJHATh SKCIEPUMEHTHl MO MCCJICIOBAHUIO (PU3NUECKUX SIBICHUU U
MPOIIECCOB C HCMOJIb30BAHUEM MPSIMBbIX, U KOCBEHHBIX H3MEPEHUMN: TMpPU ITOM
dbopmynHrpoBaTh NpodIeMy/3a1ady U TEIOTE3y YY4EOHOro dKCIepUMeHTa, 00upaTh
YCTaHOBKY M3 MPEJIOKEHHOT0 000pYy10BaHUsI, TPOBOJUTH OIBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEJIUYUH, TIPU
TOM BBIOMpAaTh ONTUMAJBHBINA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN N3MEPEHN;

WCCIIEOBAaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYUH C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BHIBOBI IO pe3yJIbTaTaM UCCIEIOBAHMS;

cobJiroaTh TpaBUia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAaHUN B
paMKax yueOHOr0 SKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATENbCKOM U MPOEKTHOM
JEATEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPONCTB M J1abOPaTOPHOIO
000py10BaHUS;

pemiaTh pacu€THbE 3a7aud C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1a4u



BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACIATh (PU3NUECKUE BEIMUYUHBI U (POPMYJIBL,
HEOOXOUMbIe ISl €€ PEIIeHUs, MPOBOAUTH Pacu€Thl M OIECHUBATh PEaJbHOCTH
MOJTy4YE€HHOTO 3HaUCHUs (PU3HUECKON BEIIMYUHBL

pelIaTh Ka4eCTBEHHBIE 3a]Ja4l: BEICTPANBaTh JIOTHUECKH HEMPOTUBOPEUHBYIO
LENOYKY PAaCCyX JACHUW C OMOpPOM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIIONIb30BAaTh  MpPU  pEHIeHHH  Y4YeOHBIX  3a7a4  COBpPEMEHHbBIC
MH(POPMaILMOHHBIE TEXHOJIOTUH I IOUCKA, CTPYKTYpUPOBAHNUS, UHTEPIPETALUU U
IpeCTaBlICHUs Y4eOHOM M Hay4YHO-TIOMYJIIpHOW HMH(OpMaluu, MOJyYEHHOU U3
Pa3IMYHBIX HICTOYHUKOB,KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMyt0 HH(OPMALINIO;

OOBSICHATh MNPUHIUIBI JACUCTBUA MAIIMH, HIPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBHUS MX 0€30MIaCHOTO MCIOJB30BaHUS B MOBCETHEBHOM
KU3HU;

MPUBOIUTH TPUMEPHI BKIIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE TMPOIIECCOB OKPYXAIOIIETO MHpA, B Pa3BUTHE
TEXHUKUHU TEXHOJOTHH;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOM KU3HU
Ju1st o0ecrieyeHus: 0€30MacHOCTH NpH OOpAIllleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COONIONICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyNINE C BBINOJHEHUEM PA3NIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PadOTy TPYIIbl, PALMOHAIBHO pacupenessiTh OOA3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJ€KBaTHO OLIEHHWBATH
BKJIaJ] Ka)KJOTOM3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOM IPOOJIEMBI.

5 Conep:xanne yueoHoro npeamera dusuka

B ocHoBe yueOHOr0 nipeamera dusuka jaexat 10 ocHOBoMoMararmux pasaeia(os):
1. ®u3rka ¥ METOIbI HAYYHOTO TTO3HAHMUSI.

2. MexaHuka

3. MonekynsapHas (pusuka u TepMOIUHAMHKA

4. DneKkTpoauHaMHKa

5. DNeKTpoAMHAMUKA

6. KoneObanus u BOJHBI

7. OCHOBBI crienMagbHON Teopuu oTHocuTeNbHOCTH(Hasiee—CTO)
8. KBanToBas ¢puzuka

9. DneMeHThbI aCTPOHOMUH U ACTPOPUZUKHU

10.0606m1aro111ee MOBTOPEHUE

IIpuMepHBIe TeMbI HHAUBUAYAJIBHOIO IIPOEKTA:
1. ®ontan I'epona. Koncrpykuus gonrana ['epona, npuniun nericteus. Kax
BJIASIIOT HA BBICOTY CTPYH BOJIBI COOTBETCTBYIOLIME NTAPAMETPHI.
2. @oHraH. MccnenoBanre napaMeTpoB, BIUSIOLINE HA BBICOTY (POHTaHa.
3. ®usuka BoAbI.



[TosrydyeHue npecHOM U YUCTOM BOJIbI

B03MO0XHOCTB NIOJTyYEHHSI MUTHEBOW BOJIBI IPOCTEUILIMMU CPEACTBAMHU

KpyroBopoT BojibI B pupo/ie

dwusznka B Moel nmpodeccuun

[Ty3b1pu. Kak apxumenoBa cusa 3aBUCHUT OT ITY3bIPHKOB.

. ApxumenoBa cuia

10.ApxumenoBa cuiia U 4eJIOBEK Ha BOJIE

11. XonoannbHUK U KOHAUIIMOHEP. CXOACTBA U pa3Inyusl.

12.BnaxHOCTh BO3AyXa U BIMSHUE €€ HA )KU3HEACITSIPHOCTD YEIOBEKa

13.Bona B Tpex arperaTHbIX COCTOSTHUSX

14.Bona BHYTpHU HaC

15.Berep kak npuMep KOHBEKIIUU B IPUPOE

16.2HeprocOepexeHus MPU UCTIONH30BAHUN KOHIUIIMOHEPOB

17.Ponb KOHAUIIMOHEPOB B YJIYUIIICHUU Ka4eCTBA BO3AyXa B OMEILICHUHN

18.Vcrionb30BaHNE BBITSDKKH W CHUCTEM KOHIUIIMOHHUPOBAHHUS B XUMHUYCCKUX
1abopaTopusix

19.Bo3aymHbINH 3aTBOp KaHATA3AIMH

20.Bo3ay1Hblil 3aTBOP B CHCTEME BEHTUIISIITUU

21.BononpoBoaHbie TpyObl. CpaBHUTEIBHBIN aHAN3

22.CucTeMbl KOHIUIIMOHUPOBAHUS M XOJI0J0CHAOKECHUS

23.EcrecTBeHHast 1 MEXaHWYECKAsk BEHTHIISIIHS TIOMEIIIEHUN

24.CucteMsl ¥ CXEMBI BOIOCHAOKEHUS

25. Bogocua0xenue 31aHuii

©ooN A

26. Tema, npenaraemasi CTyJI€HTOM

OOyueHue TMpPOXOAUT B XOAE€ AayIUTOPHOM (MpPaKTUUYECKUE 3aHSTHS,
Ja00paTOpHBIE 3aHATHUSI, JEKIIMH) W BHEAYJUTOPHOU (CaMOCTOSITEIBHOMN) paboTh
CTYJICHTOB, UTO TO3BOJISIET MPUOOpETaTh OYIYIIMM CHEIUATMCTaM HEOOXOJAUMBIC
3HAHUS, HABBIKU U YMEHUS.

7 ®opMbl OpraHu3aluM y4eOHOr0 mpolecca Mo y4eOHOMY NpeaMeTy
dusuka

Wzyuyenne ydeOHOTO Tpenmera @Du3WKa CKIAABIBACTCS W3  CICAYIOIIUX
DIIEMEHTOB:

- JIeKIUH;

- NPaKTUYECKHUEC 3aHSTHS,

- 11abopaTopHOE 3aHSTHE,;

- WHIUBUAYaJIbHBIN TPOCKT;

- CaMOCTOSTEIIbHAs pabota oOyJaromerocs npu U3YYCHUN
y4eOHOTOo/TeopeTHIecKoro Marepuaia (1o KOHCIIEKTaM JICKIUH), W3y4YeHUe
OCHOBHOM 1 JIOTIOJIHUTEIBHOM JINTEPATYPHI;



- caMocTosATeNbHass paboTa TMpH TMOATOTOBKE K MPaKTUYECKUM U
71a00pATOPHBIM 3aHITHUSIM;

- BBINOJHEHUE UHAUBUAYAJIBHOIO WM IPYNIIOBOIO 3a/1aHHUS;

- NOJArOTOBKAa K MPOMEXKYTOYHOM aTTeCTalMd, KOTOpas NPOBOJUTCS B
dbopme rK3aMeHa.

[loaroToBKa K IpPaKTHYECKUM 3aHATHAM M CaMOCTOSITENIBHOE HW3Y4YEHUE
OTIEIBHBIX PEKOMEHIYEMBIX K HW3YYEHHIO BONPOCOB OCYILECTBISIETCA C
UCITOJIb30BAaHUEM:

- JIGKIIMOHHBIX MaTepUaJIOB;

- PEKOMEHJYEMOU JINTEPATyPBhL;

- NEPUOANYECKHUX U3AAHUM;

- cetu «MIHTEpHET.

8. Buabl KOHTpPOJIS

Dk3ameH — 1 cemecTp;

DK3aMeH — 2 cemecTp,

NHIuBuAYy aIbHBIA IPOEKT — 2 CEMECTP.



