AHHOTanus K padoueit nporpamme no ¢pusnke, 10-11 kiaacc (0a3oBblii ypoBeHb)

[Iporpamma mo usnke 6a30BOTO YPOBHS HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHU W TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
oOpazoBarenpHOl mporpammel, npeactaBieHHbix B I'OC COO, a Takxke ¢ yd4éToM
dbenepanpHON paboyeil mporpaMMbl BOCIIUTAHUS M KOHIEHIMH MPETnofaBaHus yueOHOTO
npeameta «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit ®Dexepanuu,
peanu3yoIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprxaHue nporpaMmmsbl 1o (U3MKe HarpaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl MHpa oOydarommxca 10—11 knaccoB mpu oO0yuyeHUM HX (PU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACITEIbHOCTHOTO NoaxoAa. [Iporpamma no ¢usuke
cootBercTBYyeT TpeboBaHusIM OI'OC COO k miaHUpyeMbIM JTHYHOCTHBIM, IIPEIMETHBIM U
METaINpeIMETHBIM pe3ysbTaTaM OOy4YeHMs, a TakKkKe YUYUTHIBAeT HE0OXOJIUMOCTh
peanu3alud  MEXIPEIMETHBIX CBsI3eM (DU3UKU C €CTeCTBEHHOHAYYHBIMU YYEOHBIMU
npeaMeTamu. B Hell onpenensitoTcsi OCHOBHBIE €M U3Y4EHHMS (DU3UKH HA YPOBHE CPETHETO
oO1ero o0Opa3oBaHusl, IIAHUPYEMBIE PE3YIbTaThl OCBOCHHS Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

du3nka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4yeOHOro mpeaMeTa B IIKOJE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHMHA 00
okpyxatomieM mupe. [IIkoapHbI Kypc GU3HKK — CUCTEMOOOPAa3YIOIIHA 1JI1 €CTECTBEHHO-
HAyYHBIX YUYEOHBIX MPEAMETOB, IOCKOJIbKY (PU3HMUECKHE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB
W SIBJICHHM, W3y4aeMbIX XUMHUEH, Ouosioruei, ¢pusudeckor reorpadueii 1 acTpoOHOMUEH.
Hcnonb3oBanre W aKTUBHOE NMpUMEHEHUE (U3MUECKUX 3HAHUM OINpeeNsieT XapakTep U
pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTMH B cepe HHEPreTHKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, MOJTYYEHUsI HOBBIX MATEPUAJIOB C 33JJaHHBIMH CBOMCTBaMH U Ipyrux. U3yuenue
(Y3UKH BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHHUE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpPa
oOyuaroruxcsi, B opMUpoBaHME YMEHHUI MPUMEHATH HAYYHBIA METOJ TO3HAHMS TPHU
BBITIOJIHCHUH UMH YYEOHBIX MCCIICIOBAaHUM.

B ocHoBy kypca (u3uku JUisl YpOBHSI CpETHEr0 00IIEro 00pa3oBaHuUs MOJIOKEH P
uJel, KOTOPbIE MOXHO pacCMaTpPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KYPC SIBISETCS JIOTUYECKH 3aBEPILIEHHBIM,
OH COJIEP’KUT MaTepuall U3 BCEeX paslenoB (PU3UKH, BKIIOYAET KaK BOIPOCH KJIACCUYECKOH,
TaK ¥ COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU C HEW maTepuall Kypca GU3UKU OOBEIUHEH
BOKpYT pu3nueckux teopuil. Beaymum B Kypce siBisieTcs popMupoBaHue IpeICTaBIeHUN
O CTPYKTYPHBIX YPOBHSIX MaTepuH, BELECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuszaums npeanosiaraeT  MCIOJIb30BaHHE
T'YMaHUTAPHOTO TOTEHIMANA (U3HMUECKON HAYKH, OCMBICIICHUE CBS3M PA3BUTHUS (PUBHUKH C
pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJOTUYECKUMHU MPOOIEMaMHU.



Hoes npuxnaounou nanpaerennocmu. Kypc pusuku mnpenmnojaraeT 3HAKOMCTBO C
IIMPOKUM KPYTrOM TEXHUYECKHX M TEXHOJOTMUYECKUX MPUIIOKEHUN H3yYEeHHBIX TCOpUN U
3aKOHOB.

Hoes sxonocusayuu peann3yercs NOCPEACTBOM BBEJCHUS JIEMEHTOB COJIEpKaHUS,
HOCBSIIIEHHBIX HKOJIOTMYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKA M TEXHOJOTHH, a Takke OOCYXACHHA TpoOJieM pPalHOHAIBHOTO
MIPUPOIOTIONB30BAHUS U KOJIOTUIECKON O€30MacHOCTH.

Crep:KHEBBIMU AJIEMEHTaMU Kypca GU3MKH Ha YPOBHE CPETHET0 00111eT0 00pa3oBaHuUs
ABIIAIOTCS (pU3NYECKue TeOpuH ((OpMUPOBAHUE MIPEICTABICHUN O CTPYKTYpPE MOCTPOEHUS
¢uznueckoil Teopuu, posim (pyHAAMEHTAJIbHBIX 3aKOHOB U IPHUHLIUIIOB B COBPEMEHHBIX
NPEJCTaBICHUSIX O TMPUPOJE, TpaHUIAX NPUMEHUMOCTH TEOPHM, /I ONUCAHUS
€CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOILIECCOB).

CurcTeMHO-esTeIbHOCTHBIN MOAX0/1 B Kypce (PU3MKU peanus3yercs Mpexie BCero 3a
CU€T OpraHM3allM SKCIEPUMEHTAIBHON JesATeNbHOCTH oOyudaromuxcs. /s 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA00PATOPHBIX padOT, KOTOPBIE B IIporpamme 1o (pu3nke 00beTUHEHBI B
OOIIMI CIHMCOK YYCHWYECKUX MPAKTUUYECKUX paboT. BriaeneHue B yka3aHHOM TEpeyHE
7a00paTopHbIX paboT, MPOBOAMMBIX JJII KOHTPOJS U OLUEHKH, OCYLIECTBIIAETCS
y4yaCTHHUKaMU 00pa30oBaTENbHOIO Ipollecca UCXOJsS U3 OCOOCHHOCTEH IUIaHMPOBAHUS U
ocHameHusl kabuHeta Qusuku. [Ipu 3TOM obecrednBaeTCsi OBIAACHHE OOYYAIOITHMHUCS
YMEHHSIMH TTPOBOJANTH KOCBEHHBIE U3MEPEHUS, UCCIETOBAHMS 3aBUCUMOCTEH (PU3MIECKIX
BEJIMYMH U TIOCTAHOBKY OTBITOB MO TPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yaensieTcs pelieHUI0 pacu€THBIX U KauecTBEHHBIX 3ajad. [Ipu
ATOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO 33JJaHHOW (pr3HUECKO
MOJIETIBIO0, TTO3BOJIAIOIINE IPUMEHSITh U3yUE€HHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszzena Kypca, Tak ¥ HUHTeTPHUPYsI 3HAHUS U3 Pa3HBIX pa3neioB. /[t kaueCTBEeHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCS 3a/aHUs HA OOBSICHEHHE NMPOTEKaHUsI (U3NYECKUX SIBICHUM U
MIPOIIECCOB B OKPYXKAIOIIEH JKU3HU, TPEOyroIue BbIOOpa (QHU3MYECKOH MOACHH s
CUTYyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecreueHnto yueOHOro nporuecca 6a30Bbli ypOBEHb Kypca (PM3HKU Ha YPOBHE CPEAHETO
o0u1ero 00pa3oBaHus JOJHKEH U3ydaThCsl B YCIOBUAX MPEIMETHOr0 KabuHeTa (PU3UKHU WU
B YCIIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAY4YHOIo IuKia. B
kaOuHere (U3MKUA JOKHO ObITh HeoOXxoaumoe sadopatopHoe 0O0OpydOoBaHUE s
BBITIOJTHEHMsI YKa3aHHBIX B MpOrpamMMme Mo (PHU3MKe YICHHMUECKUX MPAKTHUECKUX PadoT |
JEMOHCTPALIMOHHOE 000pYI0BAHHE.

JleMoHCcTpanoHHOe 00opynoBaHue (OPMUPYETCS B COOTBETCTBUHM C MPHUHIIUIIOM
MUHUMAaJIbHOMN TIOCTATOYHOCTH U 00ECIIEUNBAET IOCTAHOBKY MEPEUNCICHHBIX B IpOrpaMMe
no (U3HMKEe KIIOUYEBHIX JEMOHCTpAIM JUIS WMCCIEIOBAHHUS HM3yYaeMbIX SBICHUNA WU
MPOIIECCOB, SMITUPHUUECKUX U (PyHTAMEHTATHHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyA0BaHUE JJI YICHUYECKUX TIPAKTHIECKUX PabOT hopMHUpYyeETCs
B BHUJIE TEMATHMYECKUX KOMIUIEKTOB M 00ECIEYMBAECTCS B pacy€re OJHOTO KOMIUIEKTa Ha



IByX oOyuwaromuxcs. TeMarnueckue KOMIUIEKThI JJA0OPAaTOPHOTO 000PYI0BaAHUS JOJIKHBI
OBITH TOCTPOEHBI HA KOMITJIEKCHOM MCIIOJIb30BaHUH aHAJIOTOBBIX U ITU(POBBIX TIPHOOPOB, a
TaK)XK€ KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(POBBIX JabopaTopuil.

OCHOBHBIMHU 1IEJISIMU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue MHTEpeca U CTpeMJICHUS OOyYaroNIMXCsl K HAYYHOMY H3YYEHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® pa3BUTHE TIPEJACTABICHWA O HAYYHOM METOJE IO3HAHWS W (HOPMHUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opmupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3yYCHHs OCHOB
CTpPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (WM3UKU;

e (opmupoBaHue yMeHUN OOBSICHATH SIBJICHUS C MCIOJIB30BAHHEM (PU3UYECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

e (QopmupoBaHue mMpeACTaBICHUNW O poiaud (GU3UKA JUISI  Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTrkeHre 3TUX 1eneil 00ecrneuynBaeTcs peleHueM CIeayoIMX 3a1a4d B Ipouecce

M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:

e [puoOpeTeHue CUCTEMbl 3HAaHUKA 00 OO0mMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHUsSX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJIApHYIO  (UBHUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (opmupoBaHHe YMEHHI NPUMEHSITh TEOPETUUYECKUE 3HAHUS I OOBSCHEHUS
bu3MUeCKUX SBJICHUNM B MPUPOJE W IS MPUHATHS NMPAKTHUECKUX PEIICHUM B
MOBCEHEBHOM JKH3HHU;

® OCBOCHHME CIOCOOOB PEIICHMS PA3TUYHBIX 3a7ad C SBHO 3aJaHHON (hHU3UUYECKOU
MOJEJIbIO, 3aja4, MOAPa3yMEBAIOLIUX CAMOCTOSATEIbHOE CO3/JaHHe (PU3NYECKOU
MOJEJH, aICKBATHOM YCIOBUAM 3a]1a4u;

® ToHUMaHWEe GU3HUECKUX OCHOB U MPUHIIUAIIOB IEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIMUSAHUS HA OKPYKAIOILYIO CPELY;

® OBJIAJICHHE METOJIaMH  CaMOCTOSITEILHOTO IUIAHUPOBAHUS U MPOBEICHUS
bu3UYECKNX OKCIEPUMEHTOB, aHajlvM3a MW UHTepOpeTanuu uHopManmuy,
onpeaeneHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

® CO3JaHME YCIOBUM [UIs pAa3BUTHS YMEHUM IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha usyuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHms
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos
(2 yaca B HezeIO).

OcBoenue yueOHoro ipenmera « Pu3nkay Ha YpOBHE CpeHETo 001ero oopa3oBaHus
(6a30BBII  YPOBEHB) JOHKHO OOCECHEYHUTHh JOCTHIKEHUE CICAYIOMUX JUYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHS y4yeOHOTro mpenmera «®Du3uKay JTOJKHBI

OTpaXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOy4YarOUIUXCS  PYKOBOJCTBOBATHCS



c(hOopMHUPOBAHHOW BHYTPEHHEHN MO3UITUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINH,
MO3UTHUBHBIX BHYTPEHHUX YyOEKIEHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OO0IlIeCTBa, PACIHIMPEHUE >KU3HEHHOTO OMbITA U OIbITA JACSATEILHOCTH B
IpOLIECCE pealin3allid OCHOBHBIX HAIIPABICHUM BOCIHMTATEIBHOU JEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:knaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKON TIO3UIIMU OOYYAIONMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHIICKOT0 OOLIECTBA;

NPUHATHE TPaAULIMOHHBIX 00111e4eI0BEYECKUX I'YMaHUCTUYECKUX "
JEMOKPATHYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JICSITEILHOCTh B UHTEPECAX TPAXKJAHCKOTO OOIIECTBA,
y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIBbHBIMH MHCTUTYTAaMH B COOTBETCTBHHM C HX
GYHKUMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaKJIaHCKON UACHTUYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOUIEHUE K TOCYIapCTBEHHBIM CUMBOJIAaM, JOCTUKEHUSIM POCCUHUCKUX
y4€HBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CUTYyallMl0 W MPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTUPYSACh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTHM, B TOM YHUCJIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJla B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKIIOYasi SCTETHKY HAy4YHOTO TBOPYECTBA,
MpUCYyIIEero (pu3nyecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUS:

HWHTEpeC K pas3iuyHbIM cepam mnpodeccuoHaIbHON JeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PMBUKOW U TEXHHKOH, YMEHHE COBEpIAaTh OCO3HAHHBINM BBHIOOpP Oyayiiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (HU3UKU
Ha MPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rHM4ecKOro0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh HKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX TPOOIIEeM;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE JEUCTBUM B OKPYXKAIOLIEH Cpelie HA OCHOBE 3HAHUS
LI€JIE YCTOMYMBOTIO pa3BUTHS YEIIOBEUECTBA;

pacliMpeHre ONbITa MAESATEIbHOCTH 3KOJIOTMYECKOM HANpaBICHHOCTH HA OCHOBE
MMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS



c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HPU3NUECKOIN HAYKU;

OCO3HAHHWE TMEHHOCTH HAYYHOW ACSATEIHHOCTH, TOTOBHOCTH B TIPOIECCE H3YYCHHS
(bU3UKHU OCYIIECTBIISATh MPOCKTHYIO M UCCIISIOBATENIbCKYIO IEATEILHOCTh HHANBUTYATbHO
U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el cTBUSA
ba3oBble Jiornuyeckue qeMcCTBUA:

CaMOCTOSTEIILHO (POPMYIUPOBATH M aKTYaJU3UPOBATH MPOOJIEMY, pacCCMaTPUBAThH €€
BCECTOPOHHE;

OTIPENICIIATh 1EJH JACITEILHOCTH, 3a/1aBaTh ITapaMeTPhl U KPUTEPUHU UX JOCTHIKCHUS;

BBISBJISITh  3aKOHOMEPHOCTH W TIPOTHBOPEUMS B paccMaTpUBAEMbBIX (DHU3UYCCKHUX
SIBJICHUSX;

paspabaTeiBaTh IUTAH PEMICHHUS TMPOOJIeMBbl ¢ YYETOM aHaIW3a WMCIOIIUXCS
MaTepUAJIbHBIX U HEMAaTePUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JICATECIIBHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB 1IETISIM,
OIICHWBATh PUCKH TOCIICICTBUN JIEATEILHOCTH,

KOOPIMHHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSAX PEATBHOTO, BHPTYAJIBHOTO WU
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciiegoBarTe/bCKHE AeiiCTBUS .

BJIJICTh HAYIHOW TEPMUHOJIOTHEH, KITFOUCBBIMH TIOHSITHIMHU U METOJIaMU (PU3HIECKON
HAyKU;

BJIQJIETh HaBBIKAMHM Yy4e€OHO-HCCIICIOBATEIIbCKON W TPOSKTHOM JICSITEIHBHOCTH B
obnactn GU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY ITOHMCKY METOJ/IOB
penieHus 3a1a4 GU3NIECKOro CoJepKaHus, MPUMEHEHUIO Pa3IMYHBIX METO0B ITO3HAHUS;

BJIQJICTh BUJAMU JICATCILHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHUS, €0 MHTEPIIPETAINH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX yUEOHBIX CHUTYallUsSIX, B TOM YHCIIE TPH
CO37IaHUH YYEOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh TIPUUMHHO-CJICJICTBEHHBIC CBS3M M aKTyaJW3UpPOBaTh 3a/Jady, BBIJIBUTaTh
rUnoTe3y €€ pernieHus, HaXOAWTh apTyYMEHTHI IS JTIOKa3aTeIbCTBAa CBOUX YTBEPIKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHUS,

aHAJM3UPOBATh TOJYYCHHBIC B XOJI€ PCEUICHUS 3aJaddl PEe3ylbTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BaTEIbHON JAESTEIHHOCTH,
B TOM YHCJIC TIPH U3yUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTUIECKYIO 00JIaCTh )KU3HEEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIC MJICH, TIpEJjIaraTh OpUTHHAIBHBIC ITOIX0/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.



PabGora ¢ unpopmaumeii:

BJIQ/JIETh HAaBBIKAMHU TOJy4YeHHs UHPopManuu (U3MUECKOTO COAEpKAHUA U3
MCTOYHHKOB  pa3HbIX THIOB, CaMOCTOSITEIbBHO OCYLIECTBJISITh IIOWCK, aHaJu3,
CUCTEMATH3AlMI0 U MHTEPIpETAlMi0O HMHPOPMALMM PA3TUYHBIX BUIAOB U  (opm
pPEACTABIICHHUS;

OLICHMBAThH JOCTOBEPHOCTH UH(OpMAILIHNH;

UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUWA B
pELIEHNN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX 33]1a4 C COOJIIOIEHUEM
TpeOOBaHUI JPrOHOMHUKH, TEXHUKH O€30MACHOCTH, THUTHEHBI, pecypcocOepeKeHus,
PaBOBBIX U ATHUECKUX HOPM, HOPM UHGOPMAIITMOHHON O€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACPKAHMS B PA3TUYHBIX (opMarax Cc y4éTom
Ha3Ha4YeHUs WHEGOPMAllMM M IIEJIEBOM ayAUTOPUH, BBHIOMpas ONTUMAIbHYIO (GopMy
IIPEICTABIICHNS U BU3YyAJIM3aLUN.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIEe NeHCTBHA:

OCYIIECTBIISATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalluid U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPEIICTB;

IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BBIOMPATHh TEMATHKY U METOJbI COBMECTHBIX JIEUCTBHUI C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH Ka)XJA0ro YieHa KOJIJIEKTHUBA;

MPUHUMATh LEIN COBMECTHOU JEATEIbHOCTH, OPraHW30BbIBATh U KOOPAMHHPOBATH
NEUCTBUA 1O €€ NOCTHKEHUIO: COCTABIIATH IJIaH JECHCTBUN, PACIIPEAEISTh POJIU C yUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJAJa U KaXJOT0 yYAaCTHHKAa KOMAaHAbl B OOIIMN
pe3ynbTar 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

peaaraTb HOBBIE POEKTHI, OLICHUBATH UJIEH C MO3ULIMH HOBHU3HBI, OPUTMHAIIBHOCTH,
MIPAKTAYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IMOBEACHUE B PA3JIMYHBIX CUTYaLMSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYLIECTBIIATh TO3HABATENIbHYIO IEATEIBHOCT B 00J1aCTH (PU3UKU U
aCTPOHOMUHU, BBISIBISATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABIISATh TUIAH PEIICHUS PAaCUETHBIX U KaYE€CTBEHHBIX 3a/1a4, MJIaH
BBITIOJIHEHUSI TPAKTHUYECKOW pabOThl C YYETOM MMEIOLIUMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4E€OHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;

JiejaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD
3a peLICHHUE;

OLIEHMBATh MPUOOPETEHHBIN OTIBIT;



croco0CcTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO JPYAMIMU B 00JacTU (DU3HKH,

MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

JABaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B IESITEIBHOCTD, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJIQZICTh HaBBIKAMHU II03HABATEIHHOM PEQIICKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

HCTIOJB30BaTh NPUEMBI peIICKCUU JIJIsl OLICHKU CUTYyallu1, BLIOOpa BEPHOTO PEIICHNS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 10 UX CHUKEHHUIO;

NPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB JESITEIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTAaTKH U JIOCTOMHCTBA;

MIPUHUMATH MOTHBBI U aPTYMEHTHI APYTUX MPH AHAJIU3E PE3YIbTATOB ACATEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B npouiecce noctuxkeHust TMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI TPOTPAMMBI IO (hU3HKE
JUIsL YPOBHSL CpeAHero ooOmiero o0pa3oBaHus Yy O0OyYarolmuXcsi COBEPILIEHCTBYETCS
AMOIMOHAJIbHBIN MHTEIJIEKT, Mpe/oaaratonuii copMupoBaHHOCTS:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CIHOCOOHOCTh IOHMMATh CBOE HSMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOUN SMOIMOHANIBHOU Cephl, ObITH
yYBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSA,  BKIIOYAIOMIET0O  CAMOKOHTPOJIb, YMEHHUE  NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJalTUPOBATHCS K IMOLMOHAIBHBIM
M3MEHEHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMH, BKIIFOYAIOIIEH CTPEMIICHUE K TOCTUKEHUIO LIEU U YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JIECTBOBATh UCXO/ISl U3 CBOMX BO3MOXHOCTEM;

AMITATUH, BKJIIOYAIOIEH CITOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE APYTHX,
VUUTHIBATH €r0 TMPU OCYHIECTBJICHUM OOIICHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEIKUBAHMUIO;

COIMAJIBbHBIX HABBIKOB, BKJIIOYAIOIIMWX CIIOCOOHOCTh BBICTpaMBaTh OTHOIICHHS C
JIPYTUMU JIIOABMU, 3200 TUTHCSI, POSIBIISITE MHTEPEC U pa3perniaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCSI YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MecTo (u3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUM,
B MPAKTUYECKOU IESATEIBHOCTH JIOJIEM;

YUYHUTBIBATh TPAHUIIBI TPUMEHEHUS U3YUCHHBIX (PU3MUECKUX MOJIeNIeH: MaTepuaabHast
TOYKa, MHEPIMaIbHAs CUCTeMa 0TCU€Ta, aOCOJIFOTHO TBEPI0E TEJO0, UACATbHBIN a3, MOJICIIU
CTPOEHHUSI Ta30B, XUJIKOCTEW M TBEPABIX TEJ, TOUYECUHBIM JJIEKTPUUYECKUU 3aps]l MOpHU
pelieHnn PU3NIEeCKUX 3a/1a4;

pacrno3HaBath GU3MUECKHUE SBIEHUS (IIPOIIECCHl) U OOBICHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHUS BEILIECTBA U DJIEKTPOJUHAMUKHU:



PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHHUE, CBOOOJIHOE TMaJIeHUE Tel,
JBYDKEHUE TI0 OKPYXKHOCTH, WHEPIHS, B3auMOJEHCTBUE Tel, auddy3us, OpOyHOBCKOE
JBU)KEHUE, CTPOCHHE KUIKOCTEN U TBEPIBIX TEJ, U3MEHEHUE 00bEMa Tl NpU HarpeBaHUU
(oxnaxkJieHuu), TEIJIOBOE  paBHOBECHE, MCHApeHHe, KOHJEHCAIus, IUIaBIICHUE,
KpUCTAIU3AIUs, KUMEHUE, BIIAXXHOCTh BO3/yXa, IMOBBIIICHHE [ABJICHUS raza IMpU €ro
HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b MEXKIYy MapamMeTpaMud COCTOSIHUS rasza B
M30IIpolieccax, AIEKTPU3ALUs TN, B3aUMOJICHCTBUE 3apsI0B;

OMHCHIBATh MEXAaHMYECKOE JBIDKEHWE, WCIONb3yd (U3WYecKne BEIMYWHBI:
KOOpJIMHATA, MMYTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJla, UMITYJIbC Tela,
KUHETUYECKasl SHEPIusl, MOTEHIMATIbHAS SHEPTHsl, MeXaHu4eckas padoTa, MexaHU4ecKas
MOITHOCTh; MPU OMUCAHUM MPABWIHHO TPAKTOBATh (PU3MUECKUUA CMBICH HCIOJIb3YEMbIX
BEIIMYMH, WX OOO3HAUCHUS W CIUHUIILI, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(PU3UYECKYIO BEIMYKHY C JPYTUMH BEIHYHHAMM;

OMKCHIBATh M3YYCHHBIC TEIJIOBHIE CBOMCTBA TEJN M TEIUIOBHIC SIBIICHUS, UCIIOIb3YS
¢dbu3nYecKkue BEIWYUHBI: JaBJICHHE Ta3a, TeMIepaTrypa, CpeIHssl KMHETUYecKas dHEeprus
Xa0TUYECKOTO JABMKEHUSI MOJIEKYJ, CPEAHEKBAIpaTUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS JHeprusi, pabora rasza, KOAI(DPUIMEHT TOJIE3HOTO JCUCTBUS
TEIJIOBOTO JIBUTATEJNSI; TMPH OMUCAHUU TMPABWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI
MCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYECHHUSI U €TMHUIIBI, HAXOUTh (POPMYIIbI, CBSI3bIBAIOIIIHE
JAHHYIO0 (PU3MYECKYIO BEJIMYUHY C IPYTUMH BEJIUUUHAM;

OTNUCHIBATh M3YYCHHBIC DJICKTPUYECKUE CBOMCTBA BEIIECTBA U DJIECKTPUUECKHUE
SABJICHUS (TPOLIECCHI), MCIOJIb3YyS (PU3MYECKUE BEJIUYMHBL JJICKTPUUYECKUM 3apsij,
ANEKTPUUYECKOE MOJIE, HANPSHKEHHOCTh MOJIA, MOTEHLIHAN, PAa3HOCTh MOTEHIUAJIOB; IMpHU
OMHMCAHUM TPABUIBLHO TPAKTOBAaTh (PU3MUECKHH CMBICI HCIOJIB3YEMbIX BEJIMYWH, HX
0003HaYEHUsI U EIUHMIIBI, YKa3bIBaTh (DOPMYyIIbl, CBS3bIBAIOLIME JAHHYIO (U3UYECKYIO
BEIIMYUHY C APYTUMU BEITMIMHAMU;

aHAIM3UPOBaTh GU3MUECKHUE MPOIECCHI U SIBJICHHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
MPUHITUIIBL: 3aKOH BceMupHOTo Tsirotenus, |, |1 u 111 3akonsr HetoToHa, 3aK0oH coxpaHeHus
MEXaHUYECKON HHEPruu, 3aKOH COXpPAHEHUS HMITYJIbCa, MPHUHIIUI CYMEPIIO3UIIMH CHII,
MPUHLNUI PABHOIPABUS HWHEPIHUATBHBIX CUCTEM OTCUETa, MOJICKYISIPHO-KUHETHYECKYIO
TEOPHUI0 CTPOCHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBSI3b CpPEHENW KUHETHUYECKOW SHEpPrUu
TEIJIOBOTO  JIBIKEHUS MOJIEKYJT C aOCOJIIOTHOW TEMIEpaTrypoil, TEpBBId 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpaHEHUs JIEKTPUUYECKOTro 3apsna, 3akoH Kynona, mpu sTom
paznuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYe€CKOE BBIPAXKEHUE MU
ycioBus (TpaHuIlbl, 0071aCTH) TIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIMIBI JEHCTBUS MAaIIWMH, TPHOOPOB W TEXHUYCCKUX
YCTPOWCTB; pa3inyaTh YCIOBUS UX 0€30MMaCHOTO UCIIOIH30BaHUS B TIOBCETHEBHOM KU3HH;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEAOBAHMIO (PM3MUECKUX SBICHUNA U TIPOIIECCOB C
WCIOJB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHUN, TMpU OTOM (popMynupoBaTh
npobyieMy/3aadyy W THUIOTE3y Y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT U (JOPMYJIUPOBATH BHIBOIBL;



OCYUIECTBJISATh MPSIMbIE U KOCBEHHBbIE MU3MEPEHUS] (PU3UUYECKUX BEIUYMH, MIPU 3TOM
BBIOMPATHh OMTHUMAIBHBIN CTIOCOO M3MEPEHUS U UCIIOIh30BaTh U3BECTHBIC METOJIBI OIICHKU
IIOIPEIIHOCTEN H3MEPEHN;

UCCJIeIOBATh 3aBUCHUMOCTH MEXIY (DU3UYECKUMH BEIMYMHAMH C HCIIOJIb30BAaHUEM
OPSIMBIX U3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH PE3yJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (PM3WYECKUX BEIMYMH B BUAE TaOMUIl M rpaduKoOB, JeiaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

coOmro1aTh MpaBuiia 6€30MacHOro TpyAa MPU MPOBEACHUH HCCIICIOBAHUN B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4YEOHO-UCCIEAOBATEIbCKOM U MPOEKTHOW AESTENIBHOCTU C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyA0BAHMUS;

pemarh pacuéTHhIE 3aJaddl C SBHO 3aJlaHHON (DU3UYECKON MOJMEINbI0, HCIOIL3YS
¢bu3uYecKue 3aKOHBI W TPUHIUIIBEI, HA OCHOBE aHajdW3a YCJIOBHUS 3a7add BhIOMpATh
(U3UYECKYIO MOJIENb, BEIACIATH (DU3NUECKUE BETMUMHBI U (POPMYJIbl, HEOOXOIUMBIE TS €€
pelIeHUsl, NPOBOAUTH PACUETBl M OLEHUBATh PEAJIbHOCTH IIOJYYEHHOIO 3HAYCHUS
(U3UYECKON BEJIMYMHBI;

pelaTh KayeCTBEHHBIE 3aJayd: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPECUHUBYIO
LETIOYKY PACCYXKJECHUM C OMOPOM HA U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (hU3NYECKUE
SABJICHUS;

UCIIOJIb30BaTh NpPHU pPEHICHUH YYEOHBIX 3aJad COBpPEMEHHbIE HWH(MOPMAIIMOHHbIE
TEXHOJIOTUHU JJIsI IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUUA U TIPEACTABICHUS YUEOHOM
W HAy4YHO-TIOMYJISIPHOM HHQOpMAIUU, TMOJYYeHHOM W3 pa3IMYHBIX HMCTOYHHUKOB,
KPUTHUYECKU aHAJIM3UPOBATH MOJTy4YaeMyr0 HH(POpMAIIHIO;

OPUBOJUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

WCIIOJB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKe B MOBCEIHEBHOM >XU3HU IS
oOecrieueHnss 0€30MaCHOCTH TpU OOpalieHuH C M[pudopaMu W TEXHUUYECKUMU
YCTPOWUCTBAMH, [IJIi COXPAHEHHUs 3J0POBbS U COONIOACHHS HOPM OSKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeJIc;

paboTaTh B Irpynme C BBIMNOJHEHUEM Pa3JIMUHBIX COLUAJIBHBIX POJICH, MJIAHUPOBATH
paboTy TPYIIbI, PAIIMOHAIBHO paclpeesaTh 00SI3aHHOCTH U TUIAaHUPOBATh ACSATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, AJCKBATHO OLIEHUBATh BKJIaJ KaXXIOr0 W3 YYaCTHHUKOB
TPYIIIBI B pelIEHUE pacCMaTpUBaeMOM MPOOTIEMBI.

K xonmy obyuenuss B 11 kJ1acce mpeameTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MecTo (u3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTH,
B IIPAKTHUYECKON JEATSIHLHOCTH JIFOACH, IIEIOCTHOCTh U €IMHCTBO (PU3HMYCCKON KapTHUHBI
MHUpA;

YUYUTBHIBATh TPAHUIIBI MPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEJICH: TOYCUHBIM
AJIEKTPUYECKUN 3apsjl, JIyd CBETA, TOYECUYHBIM MCTOUYHUK CBETA, SJIEPHAS MOJEJIb aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa MPU PENICHUH (PU3NYECKHUX 3a]1ay;



pacrno3HaBaTh (PU3NYECKUE SBIECHUS (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA W KBAHTOBOW (DM3HMKHU: DIEKTPUUECKas MPOBOAMMOCTH, TEILJIOBOE,
CBETOBOE, XWMHYECKOE, MAarHUTHOE JEHUCTBHS TOKA, B3aMMOJEHCTBUE MAarHUTOB,
AJIIEKTPOMATrHUTHAS WHIAYKUMSA, JNEUCTBUE MArHATHOIO IIOJII HAa IPOBOJHUK C TOKOM H
ABWOKYIIMMCS  3apsil, DJIGKTPOMAarHuTHbIE KOJEOaHHWS W BOJHBI, HPSIMOJIMHEWHOE
pacrnpocTpaHEHHE CBETa, OTpaKEHHUE, MpeIoOMJICHHEe, HHTepdepeHuus, audpakuus u
NoJISIpU3aIusl CBETa, AMCIEPCHS cBeTa, ¢orodnekrpuueckuit spdext (dortorddexr),
CBETOBOE JaBJICHUE, BOBHUKHOBEHUE TMHEHYATOr0 CIEKTPA aTOMa BOJOPOAA, ECTECTBEHHAs
1 UCKYCCTBEHHAsl PaJJMOAKTUBHOCTD;

ONKCHIBATh U3YYEHHbIE CBOWCTBA BEIIECTBA (RJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHUE, BJIEKTPUUYECKYI0 MPOBOJUMOCTbH PA3JIMYHBIX CPEN) U SIEKTPOMArHUTHbBIE
ABJICHUS (TIPOLIECCHI), MCTONB3YysT (PU3NUECKHE BEIUYMHBI: SJICKTPUUYECKUN 3apsii, cuiia
TOKa, DJEKTPUYECKOE  HAIPSIKEHUE, DIJIEKTPUYECKOE  COINPOTHUBIIEHHE, Pa3HOCTb
MOTEHLMAJIOB, AJIEKTPOJBIKYILAs CUila, paboTa TOKa, UHAYKLIHUS MarHUTHOTO MOJIs, CHJla
Awmrniepa, cuna JlopeHua, HWHIYKTUBHOCTb KaTYIIKH, D3HEPrUs JJIEKTPUYECKOTO U
MarHUTHOTO MOJIEH, MEPUO U YACTOTA KOJIeOaHU B KOJIEOATEIbHOM KOHTYPE, 3aps]l U CHIIa
TOKa B MPOLECCE TAPMOHUYECKHUX AIIEKTPOMArHUTHBIX KOJIEOaHUM, OKYCHOE pACCTOSHUE U
ONTUYECKasi CWJa JIMH3bI, NPU OMNHCAHWU IPABUIBHO TPAKTOBATH (PU3UUECKHUM CMBICH
UCIOJB3YEMBIX BEIUYMH, HX OOO3HAYEHHs W E€OUHMIBI, YyKa3blBaTh (HOPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEIMUMHY C IPYTUMH BEJIMYMHAMU;

ONKCHIBATh M3YYCHHBIE KBAHTOBBIE SIBIICHHUSI U MPOLECCHI, UCHONB3Ys (HHU3UUECKUE
BEJIMYMHBL: CKOPOCTh AJNEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U YAaCTOTa CBETA, JHEPTUS U
UMIyJIbC (OTOHA, MEPHUOJ IMOJIypaclajga, SHEPTUsl CBSI3M aTOMHBIX SAEp, MPU OMUCAHUU
MPAaBWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJNBb3YEMbIX BEJIUYMH, UX 0003HAUYEHUS U
€AVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOUIME JAaHHYIO (PU3MYECKYIO BEJIMYMHY C
OPYTUMU BEJTMYUHAMM, BBIYUCIISATH 3HaYEHUE (PU3HMUECKON BEJIMYUHBI,

aHAJIM3UPOBATh (PU3NUECKHUE MPOLIECCHI U SBJICHUS, UCTIOIb3Ys PU3NUECKUE 3aKOHBI U
NpUHUMIOBL: 3akOH OMma, 3aKOHBI IIOCJEN0BATEIBHOIO M NapaJJIEIbBHOIO COEIUHEHUS
IIPOBOJTHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOW WHAYKLIWH, 3aKOH
MPSMOJIMHEMHOTO  paclpoOCTPAHEHUsS CBETa, 3aKOHbl OTPAKEHMSI CBETa, 3aKOHbI
MpEeJIOMJIEHUSI CBETa, ypaBHEHHE OWHIITENHa Mid (oToddexTa, 3aKOH COXpaHEHUs
SHEPIUH, 3aKOH COXPAHEHMS UMITYJIbCA, 3aKOH COXPAHEHHUSI JIEKTPUUYECKOTO 3aps/1a, 3aKOH
COXpaHEHUsI MacCOBOT0 YMCIIA, MOCTYyJaThl bopa, 3aKOH paguOaKkTUBHOIO pacnajia, Mpu
ATOM pa3IMyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BhIPAKEHUE U
ycioBus (TpaHuIlbl, 0071aCTH) TPUMEHUMOCTH;

OMpeaeNnsaTh HaNpaBJeHHE BEKTOpa HWHAYKIMM MAarHUTHOTO MOJISI MPOBOAHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTh U OIHUCHIBaTh H300paKEHUE, CO37aBAEMOE IUIOCKUM 3€pKajoM, TOHKOMH
JIMH30M;

BBINIOJIHATH SKCIIEPUMEHTHI 10 UCCIEI0BAHUIO (PU3UUYECKUX SBICHUM U MPOLIECCOB C
HCIIOJIb30BaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHI: Mpu 3TOM (HOpMYIHpPOBaThH



npobiemy/3afadyy M THUIOTE3y Y4eOHOro OKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3
MPEIOKEHHOTO 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIE M3MEpPEHUsI (U3MUCCKUX BEIWYUH, MPU ITOM
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 U3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METOIbI OLICHKU
MOTPEIIHOCTEN U3MEPEHUI;

HCCIIEIOBaTh 3aBHUCHUMOCTH (DU3MUYECKUX BEJIUYHH C HCIOJB30BAHUEM MPSMBIX
M3MEPEHHIT: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (GUKCHUPOBATH PE3yIbTAThI MOTYYCHHON
3aBHCHUMOCTH (PU3WYECKUX BEIUYMH B BUJE TaONHIl U TpadUKOB, AeNaTh BBIBOIBI IO
pe3yabTaTaM UCCIEIOBaHNUS;

coOmro/1aTh MpaBuia 0€30MacHOro Tpy/ia Mpu NPOBEICHUN HUCCIEAOBAaHUN B paMKax
y4eOHOr0 HSKCIEPHUMEHTa, Y4eOHO-UCCIIEOBATEICKON W MPOEKTHON MAESITENbHOCTU C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTo 000pyA0BaHNUS;

pemaTh pacu€THble 3aJaydl C SIBHO 3aJlaHHOM (DU3UYECKON MOJENbI0, MCHOIb3Ys
dbu3nUecKkue 3aKOHbI M TPUHIUIIBL, HA OCHOBE aHajiM3a YCJIOBHUS 3aJaud BBIOMpATh
(U3UYECKYIO MOJIENb, BRIACITH (PU3NUECKUE BETMUUHBI U (POPMYJIbI, HEOOXOIUMBIE IS €€
pelieHusl, NPOBOAUTh pPAcCUYE€Tbl M OLEHUBATh PEATBHOCTh MOJIYYEHHOTO 3HAYCHUS
(bu3nyeCcKoi BETMYUHBI,

pelmaTh KayeCTBEHHBIE 3a/laud: BBICTPAUMBATh JIOTUYECKH HEMPOTUBOPEUYUBYIO
LIENIOYKY PacCyXJI€HUN C OMOPOIl HAa N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS;

WCIIOJIb30BaTh MPU PEUIEHUH YYEOHBIX 3aJad COBPEMEHHbIE WH(OPMAIMOHHbBIE
TEXHOJIOTHH JJI1 IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U MPEICTABICHUS YUEOHOU
M HAY4YHO-TIOMYJAPHON HWH(OpMAIUK, TMOIYYEHHOM U3 Pa3IMYHBIX HCTOYHHKOB,
KPUTUYECKU aHATU3UPOBATH MOJIyHaeMyr0 HHGOPMAIIHIO;

OOBSICHATH TPUHIMIBI JEUCTBUS MAaIllUH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
paznuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCETHEBHOW KU3HH;

OPUBOJUTH TNPUMEPHI BKJIAJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHOW KXU3HM IS
oOecrieueHuss 0€30MaCHOCTH MpU  OOpalleHMHM C M[pudopaMU W TEXHUYECKUMU
yCTpOMCTBaMM, [UIsl COXpPAHEHHUsS 3J0pOBbS U COONIOACHHS HOPM 3KOJIOTMUYECKOIo
MOBEJICHUS B OKPYKAFOIIEH CpelIe;
paboTatTh B rpyIIie ¢ BHIOJHEHUEM PA3IMYHBIX COLIMANIBHBIX POJIEH, IJIAHUPOBATH PadoTy

rpyHniibl, palilMOHAJIBHO paClpCACIIsATh 00513aHHOCTH U INIAHUPOBATDb ACATCIIbBHOCTL B

HCCTAHIAPTHLIX CUTYyalluAX, a/ICKBATHO OLICHUBATDH BKJIA KaXXJIOTO U3 YYaCTHUKOB I'DYIIIIbI B
peuicHuc paCCManHBaCMOﬁ Hp06HCMBI.



