AHHOTauMs K pado4yeil mporpamMmme

1o yueOHomy npeamery «Puzuka»

aas 10-11 knaccana 2023-2024 yuyeOHblii roa

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHETO 00Iero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHW K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboueil mporpaMMbl BOCHUTAHHMA M KOHLENIMM IPErojaBaHUsl y4yeOHOro
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanumu,
peaIn3yIolMX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH kapTuHbl Mupa oOydaroumxcs 10—11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM OI'OC COO K mIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pe3yibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXIIPEIMETHbIX
cBsizell (M3UKU C €CTEeCTBEHHO-HAyYHbIMM YYEOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKU HA YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METaNpeAMETHbIE, IpeaMEeTHbIe (Ha
6a30BOM ypOBHE).

[Tporpamma o ¢pu3MKe BKIOYAET:

® [JIAaHUPYEMbIE PE3yNbTAaThl OCBOCHUS Kypca (QU3UKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cozaepxaHue yueOHoro npeamera «Pusnkay 1o rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUN OmIpeleNsieT XapakTep U pa3BUTHE Pa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepHaJIoB C 33/IaHHBIMU CBOMCTBaMU U Apyrux. M3yueHnue pU3UKd BHOCUT OCHOBHOW BKJIAJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaromuxcs, B GopMUpoBaHHEe YMEHUIN
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS NP BHIMOIHEHUH UMHU Y4EOHBIX HCCIIeI0OBaHUI.

B ocHOBY kypca (hu3MKH 17151 yPOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca Gpu3nki o0beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.



Hoes cymanumapuzayuu. EE peanusanys NpeanogaraeT UCMIob30BaHUE T'yMaHUTAPHOTO
noTeHImana GU3NIeCKOil HayKH, OCMBICIIEHUE CBS3U PAa3BUTHUS (PH3UKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nuku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTHYECKUX MPHIIOKEHUH N3yUYEeHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPIKAHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM TpoOiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKxKe 00CyXAeHus Mpo0ieM palMOHaIbHOTO IPUPOJIONIONIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3WKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUs
SBIISIOTCS (pU3MUecKue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKType HOCTPOCHHS
¢u3nueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
IpPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHM, /Ui ONUCAHHs €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (PM3MKU pean3yeTcsi MPek/Ie BCEro 3a CuéT
OpraHu3aluK 3KCIIEPUMEHTAILHONW JesTeIbHOCTH oOydarouuxcs. J[ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1ab0opaTopHBIX PaboT, KOTOphIE B MporpamMme IO (U3HKE OOBESTUHEHBI B OOIIMI CITHCOK
YUYEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacCTHHKaMHM O0pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
IPEIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. [l KayeCcTBEHHBIX 3ajjau IPHUOPUTETOM
ABJISIIOTCSL 33aJaHUs Ha OOBSCHEHHE TMpOTeKaHWsl (U3NYECKUX SBICHMH M MPOIECCOB B
OKpY’KaloIIe XKu3HH, TpeOyromume BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
oOecrieyeHno y4yeOHOro mporecca 0a30BbI ypoBEeHb Kypca (M3MKH Ha YpPOBHE CpEIHEro
o0rmrero o0pa3oBaHUS JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(GU3UKN T0JKHO OBITh HEOOX0AUMOE JTabopaTopHOE 000PYIOBAHKE /TSl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YYEHHUECKHUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOE  000py/I0BaHWE (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MHUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI KCCIEIOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 00opymoOBaHHE ISl YICHHYECKHX MPAKTHUYECKUX padoT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcsi B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh



IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TIENISIMU U3Y4€HUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

dbopMupoBaHHe UHTEpeca M CTpeMJIEHUS OOydYalolUXCs K HaydHOMY H3YYEHHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAyyHOM MeETOoJe TMO3HaHuig U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe YMEHUI OOBACHATH SBICHUS C UCIOJIb30BAaHUEM (PU3MYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMUPOBaHUE MPEACTABICHUA O POIM (PU3UKH JUISI PA3BUTHS IPYTHX €CTECCTBEHHBIX
HAYyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX Iesell 00ecTeYrBaeTCsl PEHICHHEM CIEAYIOMMX 337ad B IpOIecce
n3y4deHus Kypca GU3NKUA Ha YPOBHE CPEAHETO 00I1Iero 00pa3oBaHus:

puoOpeTEeHNEe CUCTEMbl 3HAHUK 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsI MEXAaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUH MPUMEHSATH TEOPETUUYECKHUE 3HAHWUS [UIs OOBICHEHUS
(GU3MYECKUX SBICHUW B TIPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUsI PA3TUYHBIX 3a7ad C SIBHO 3aJaHHOW (Qu3nuecKon
MOJICNIbIO, 3a/ay, TMOJpPa3yMEBAIOIIUX CAMOCTOSATEIBPHOE CO3JaHue (PU3MUECKOU
MOJIENH, aJICKBATHOW YCIOBHUSIM 33/1a4U;

MOHMMaHHWEe (PU3UYECKHX OCHOB M TPUHIIUMIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSIHUS Ha OKPYKAOIIYIO CPEY;

OBJIaJICHUE METOJIaMU CAMOCTOSITENTFHOTO TJIAHUPOBAHUS U TPOBEACHHS (DU3MUECKUX
OKCIIEPUMEHTOB, aHallM3a W  HUHTEpHpeTaluu  HUHQOpMaluMh,  ONpeaesIeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKON
JI€STEILHOCTH.

Ha wsydyenue ¢usnku (0a30BBI ypOBEHb) Ha yYpOBHE CPEIHETO OO0IIETro oOpa30BaHUs
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hexento), B 11 kiacce — 68 vacoB (2
yaca B HEJIEII0).






INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI TIPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ysIbTaThl OCBOEHUs yueOHOro mpeamera «Du3uKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXKIIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HalpaBJIEeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOydYalOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIFHOCTh B MHTEPECAaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABJICHUN B 00pa3oBaTeIbHON OpraHu3alty;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTaPHOH M BOJIOHTEPCKOH JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTUYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEICHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOM KYJIbTYphl, OCO3HaHHME IJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HANpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh UHIMBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYaAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHHS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIPETAIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYE€OHBIX CHUTYyallUsX, B TOM YHUCIE TpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTAThH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYLIECTBJISATh IIOMCK, aHAJIMW3, CHUCTEMATHU3alMI0 U
MHTEPIPETALNIO UHPOPMALIMK PA3IMYHbBIX BUJOB U (HOPM MpEICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/1ad C COOIIOJEHUEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ y4EToOM
Ha3HaYeHWs WHGOpPMAMM © I1EJICBOM AayAWTOPHH, BBIOUpAs ONTUMAIBHYIO  (OpMY
MIPEICTABIICHUS U BU3YATU3aLIUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(IUKTHL,

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUSA C HCIOJIb30BAHUEM SI3bIKOBBIX
CPECTB;

MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOU PabOTHI;

BBIOMPATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUM C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JESITEeIbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JNIEUCTBUA MO €€ NOCTUKEHHIO: COCTAaBIAThH IUIAH ACHCTBUH, paCIpelesiaTh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUIN pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEU C TMO3UIMU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (QpU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PEUICHHs] Pacu€THBIX M KaueCTBEHHBIX 3ajady, IJIaH
BBIMIOJTHEHUS] TMpaKTU4YecKol paboThl € Y4ETOM HUMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAUIMH B 00JacTH (PUBHKH,
MTOCTOSTHHO TTOBBIIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATE€IbHOCTh, OLICHUBATh

COOTBETCTBUE PE3YJIBTATOB LIEIISIM;



BJIJICTh HABBIKAMH TIO3HABATEILHOU PeIICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JCHCTBUIA
N MBICJIUTCIIBHBIX MMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI peIIeKCUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 10 UX CHIKEHHIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U aPT'yYMEHTBI APYTUX [IPU aHAIU3€E PE3YIbTAaTOB AEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBI 110 (pU3HKe ISt
YPOBHSI CpEAHET0 OOIIero 00pa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHATLHBIM
UHTEJUICKT, MPEANoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHU, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHATBHOU cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyIMpOBaHHUs, BKJTFOYATOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAILHBIM
U3MCHEHHSIM H MTPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTpEMJIEHHE K OCTIDKCHHIO IEIU M YCIEXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB UCXOOs1 U3 CBOUX BO3MO)KHOCTGI71;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHUMATh OMOIHOHAJIBHOC COCTOSAHUC OPYIUX,
YYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIECHHS, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHONICHUS C APYTHMH
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaxX poJib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JEATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpLUAJbHas cHUcTeMa OTCY€Ta, aOCOIIOTHO TBEPIOE TEIO, WUACANBHBIN Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIN AIEKTPUYECKUHN 3apsi]l IPU pELICHUN
du3nUeckux 3anay;

pacrio3HaBaTh (U3MYECKHEe SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETHYECKOW TEOPUH CTPOEHUS BEIIECTBA U AIEKTPOIUHAMUKU;

ONMCHIBAaTh MEXaHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PM3MUECKHEe BETUYMHBI: KOOpAUHATA,
IIyTh, IEPEMEILECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJIa, UMITYJIbC Tejla, KMHETHYeCKas
SHEprus, MOTEHIMaJbHAas SHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONHMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003Ha4YeHHs U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

OIMUCBHIBATh H3YYCHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIOJb3Ys
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TEMIIeparypa, CpelHsAs KHUHETHYecKas SHEeprus
XaO0THUYECKOI0 JBMIKEHUSA MOJIEKYJ, CPEAHEKBAApaTUYHAsA CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa, Ko3(pQUIMEHT IOJIE3HOTO JIEHCTBHS TEIIOBOTO
JIBUTATEIS; IPU ONMCAHUM MTPABHIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,



uX O00O03HAYeHHUS M EIUHUIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OIKCHIBATh M3YYEHHBIC SJEKTPUUYECKHE CBOICTBA BELIECTBA M DJIEKTPUUYECKHE SIBICHUS
(mpotiecchl), UCHONMB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOoe MoJe,
HANpPsDKEHHOCTh TIOJISl, MOTEHILMAal, pPAa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIONB3yeMbIX BEIMYMH, WX OOO3HAYCHHS] M CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYMHY C IPYTHMH BETUYHHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemMupHoro TsarotTeHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coXpaHEHUS
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3ULIUN CHJI, TIPUHITUIT
PaBHONPABUSI MHEPIMATIBHBIX CHCTEM OTCUETA, MOJIEKYIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, Ta30BbIe 3aKOHBI, CBSA3b CpPEIHEW KHWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBHXKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsina, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B TOBCEAHEBHON KHU3HU;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEpPEHWH, TMpu 3ToM  (hopMyIupoBarh
npobiieMy/3ajayy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (HHU3WYECKHX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIOCOO M3MEpPEeHUs W WCIOJIb30BaTh HM3BECTHBIC METOJBI OICHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIb30BaHUEM
OPSIMBIX  U3MEPCHH, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PM3UYCCKUX BEIWYMH B BUJIE TAOIUIl U TPa(HUKOB, JIeTaTh BBIBOIBI
M0 pe3yNbTaTaM UCCIEI0BaAHUS;

coOnrofaTh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATENILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCTIOJI30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIa00OpaTopHOTo 000pyI0BAHHUS;

pemate pacu€THbIC 3aJa4dl C SIBHO 3a/laHHOM (U3NYECKOW MOJENbI0, HCIONb3Ys
dbuznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOUpATh (PU3UUECKYIO
MOJICJTb, BBIJICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOIMTH PAcUEThI U OIICHUBATH PEATbHOCTH ITOJTYICHHOTO 3HAYCHUS (PHU3UYECKON BEITMUNHBI,

pemiaTh KayecTBEHHBIE 3aJaud: BBICTPAUBAThH JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOYKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCIIOJIb30BAaTh TIPW  PEIICHWUH YYeOHBIX 33a7ad COBPEMEHHbIe HH()OPMAIHOHHBIC
TEXHOJIOTHUH JUIS TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIMU M TPEJICTABICHHUS YYeOHOW W
HAYYHO-TIOMYJISIPHON HH(OpPMAINK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTydaeMyro HH(OpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUS 1O (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MaCHOCTH MPU 00paIlleHUH C MPUOOPAMH U TEXHHYECKUMHU YCTPOUCTBAMU, IS
COXpaHEHHUS 3/I0POBbS U COOIOICHUS HOPM HKOJIOTHYECKOTO MOBEACHHS B OKpY Kalolleil cpee;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbl, palMOHAIBHO paclpeneNiarTh OOf3aHHOCTH W IUIAHUPOBATh JAEATENbHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBAaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB TIPYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHl, B MPAKTHUECKOI
NESTEIbHOCTH JIF0JIeH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (HU3UYECKUX MOJENeH: TOYCUHBIH
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7[pa MPH pelleHrnr GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY W KBAaHTOBOW (DM3MKH: 3JEKTPUYECKasi MPOBOJAUMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apsl,
AJIEKTPOMArHUTHBIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHHUE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
doroanekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Ia, €CTECTBEHHAsl U MICKYCCTBEHHAs PaIOaKTUBHOCTD;

OIKCHIBATh U3YYEHHBIE CBOWMCTBA BEIIECTBA M JIEKTPOMATHUTHBIC SBIEHUS (TIPOIIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CWiIa TOKa, JJIEKTPHUUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, JIEKTPOIBUKYIIAS CUIIA,
paboTa Toka, MHAYKIHS MarHUTHOrO Tojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTYIIKH, SHEPTUSl 3JIEKTPUYECKOTO0 M MArHUTHOTO TOJIeH, MEepUOJ W YacToTa KoieOaHu B
KoJ1e0aTeJIbHOM KOHTYpE, 3apsij U cuja TOKa B MPOIECCe TapPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, IpPU ONUCAHUM MPaBUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3yEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHUS M TMPOIECCHI, HUCIONB3Ys (PU3HUECKUE
BEJTMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrUs U
UMIOyasC (OTOHA, TMEpPHOJ| TOoNypacmaja, DHEPIrHsl CBSI3W aTOMHBIX SJEp, MPU OMNHUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (U3MUYECKUN CMBICI HUCIHOIB3YEMBIX BEIUYHMH, HX OOO3HAUeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JaHHYIO (DHU3UUYECKYIO BEIUYUHY C JAPYTUMHU
BEITMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3MUECKON BETUUUHBI;

aHATM3UPOBATh (U3NYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUIBE: 3aKk0oH OMa, 3aKOHBl IMOCJIEAO0BATENIBHOIO M MapaJUyIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpPaHEHHUsI CBETA, 3aKOHBI OTPa)KEHUs CBETa, 3aKOHBI IPETOMIICHUS
CcBeTa, ypaBHeHHEe OWHIITeWHa 11 ¢(oTodd(deKTa, 3aKOH COXPAHEHUsS DSHEPruu, 3aKOH
COXpaHEHHUsI HMMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOIO pacmajna, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BbIpaXKEHHE W YCIOBHS (IpaHUIBL,
001acTH) TPUMEHUMOCTH;

ONpENIEATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;



CTPOMTB Y OIMCHIBATh N300pake€HHE, CO3/1aBaEMOE MIIOCKUM 3€PKajloM, TOHKOH JIMH30M;

BBITOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHUIO (PH3MUECKUX SBJICHUH M TPOIECCOB C
UCTIOJIB30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, IMPH STOM
BBIOMpPATh ONTHMAJBHBINM CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUN:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yNIbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIEI0BaHMS;

cobuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEJCHUM HCCIENOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIENIOBATENLCKOM UM IMPOEKTHOW JAEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKol MOJENbI0, HCIOJIb3Ys
(du3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 3a7jaudl BHIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MUECKON BEIIMYHMHEI,

pelaTh KayecTBEHHbIE 3a/1a4M: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEUMBYIO ILIEMIOUKY
paccyXIeHUI ¢ ONOpOi Ha N3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBIICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYyYEHHOM W3 pPAa3IUYHBIX MCTOYHMKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX 0€3011acCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

IPUBONUTH NMPHUMEPHl BKJIaJa POCCHUICKUX U 3apyOeKHBIX Y4EHBIX-(HU3MKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIF30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU O0pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMU, IS
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATh paboTy
TPYIIBI, PAaMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIEHOCTH B
HECTaHJAPTHBIX CUTYAIHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.









