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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOrO0 ypOBHS Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE TMOJOXEHHH H TpeOOBaHWMN K pe3ylbTaTaMm
OCBOCHHMSI OCHOBHOM 00pazoBarenbHON mporpammsl, peactasieHubix B @I'OC COO, a
Takke ¢ yd€TroMm QeaepanbHOil pabouell NporpamMmbl BOCHUTAHUS W  KOHIICHIUU
npenofaBaHus ydeOHoOro mnpeamera «@Pu3uka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoii @eaepannn, pealn3yrommX OCHOBHbIE 00pa30BaTeIbHBIE TIPOIPAMMBI.

Copep:xanuie mporpamMmsl 1o (hU3HKE HAMPaBICHO Ha (POPMUPOBAHHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOydaroniuxcst 10—11 kimaccoB mpu oOydeHuM uX (pu3uke Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIESTEIbHOCTHOrO mnojaxona. I[Iporpamma mo
¢usuke cootBercTBYeT TpeboBanusiM DPI'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM,
MpPEAMETHBIM W METAlpeJIMETHBIM pe3yJbTaTaM OOyYEHHs, a TaKXe YUYUTHIBACT
HEOOXOJUMOCTh peaju3alliid MEXIPEAMETHbIX CBsA3eM (U3MKH C €CTeCTBEHHO-
HayYyHbIMH Y4eOHBIMHM IpeaMeTamu. B Hell ompenensioTcsi OCHOBHBIE LIETH U3YyYEHUs
¢u3MKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMs, IUIAHUPYEMBIE PE3yJIbTaThl
OCBOEHHUS Kypca (PU3UKU: JIMYHOCTHBIC, METaNpeIMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YPOBHE).

[IporpamMma no pu3smKe BKIIOYAET:

e IUIAHMpPYEMBbIE PE3yJIbTAaThl OCBOCHUS Kypca (PU3MKHU Ha 0a30BOM YpPOBHE, B TOM

YuCIIie MPEAMETHBIE PE3YNbTATHI IO ToAaM 00yUEHHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgaM o0ydeHusl.

®u3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAaxX MPUPOJIbI, BHICTyNasi B KayeCTBE
y4eOHOro mnpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHMHA 00
okpyxatomeM wMupe. [lIkonapHBIE Kypc GU3HKH — CHCTEeMOOOpA3yIOMMiA s
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJbKY (PM3MUYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOILIECCOB U SIBIIEHUWH, M3y4aeMbIX XUMHUEW, OHoJoruer, Qu3nueckou
reorpadueit 1 acrtpoHomueil. Mcnonp3oBaHMEe W aKTUBHOE NPUMEHEHHE (DHU3UUYCCKUX
3HaHUU ONpEeNeNseT XapakTep W pa3BUTHUE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOECHMS KOCMOCA, IIOJIyYEHHS HOBBIX MAaTEpPHAIOB C
3alaHHBIMUA CBOMCTBaMHM M JIpyrux. M3yueHune (QU3MKM BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHNUE €CTECTBEHHO-HAYYHOM KAPTUHBI MUpa 00yyaromuxcs, B (OpMUpPOBaHUE
YMEHHM NPUMEHSATh HAy4YHbI METOJ MO3HAHMUS MPHU BHIIOJHEHUM HMH Y4eOHBIX
HCCIIEIOBAHMM.

B ocHOBYy Kypca (pu3uku Ajig ypoBHS CpeAHEro o01iero oopa3oBaHus MOJI0XKEH Pl
UJel, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCA JIOTHYECKU
3aBEpUICHHBIM, OH COIEPKUT MaTepHall M3 BCEX pa3fesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTtepuall Kypca Pu3nku oObeTMHEH
BOKpPYr (Qusmueckux Teopuil. Benymmm B Kypce sBiasercs (OpMHUPOBAHHE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€PHUH, BELLIECTBE U IOJIE.

Hoes  eymanumapusayuu. EE peanuzauus NOpeAnojaraeT  MCHOJIb30BaHUE
TYMaHUTapHOTO NOTEHIMaNa (PU3NUecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKH C
pazBuTHEM OOIIECTBA, a TaKXe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU MU
HKOJIOTMYECKUMU IIPOOIEMaMH.

Hoesn npuxnaomoii nanpasnennocmu. Kypc Qusuku mnpeamnonaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHMUECKUX U TEXHOJOTHYECKHUX MPUIOKEHUM U3yUYEeHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocusayuu peanusyercst IOCPEACTBOM BBEICHUS 3JIEMEHTOB COJEPKaHus,
NOCBSIIEHHBIX 3KOJIOTMUECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C
pPa3BUTHEM TEXHHKM W TEXHOJIOTHH, a Takke OOCYXIECHHsS MHpoOJIeM palrOHaIbLHOrO
MPUPOIOINOIB30BAHMS M KOJIOTUYECKON O€30I1aCHOCTH.

Crep>KHEBBIMU DJIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpPEIHEro o0OIero
oOpa3oBaHMsl SIBISIOTCS  (Qu3nyeckue Teopuu ((GOpMUPOBAHME MIPEICTABICHUHA O
CTPYKTYpE€ MOCTpPOeHUs: (U3NYECKOM Teopuu, posid (yHIAMEHTAIbHBIX 3aKOHOB WU
MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O NPUPOJE, TPAHUIAX HMPUMEHUMOCTH
TEOPH, /ISl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIEHUN U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0A B Kypce (PU3UKU peaau3yercs MpeKae BCEro
3a C4€T OpraHU3allK SKCIIEPUMEHTAIBHON AesTeNbHOCTU oOyuatomuxcs. s 6a3o0Boro
YPOBHSI Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJAOOPATOPHBIX padOT, KOTOPBIE B IPOrpaMme Mo (PU3UKE 00bETUHEHBI
B OOLIMI CMIMCOK YYEHUYECKUX MPAKTUYECKUX padoT. BriieneHre B yka3aHHOM NE€peuHe
7a00paTOpHBIX paboT, MPOBOJUMBIX [UIsl KOHTPOJISL U OLEHKH, OCYLIECTBISIETCS
y4aCTHUKaMU 0Opa30BaTEIbHOTO IMpoLEecca UCXOAS U3 OCOOCHHOCTEH IIaHMPOBAHUS U
ocHallleHust kabunera gusuku. [Ipu 3ToM oOecrneunBaeTcsl OBIaJeHHE O0Yy4YarOUUMUCS
YMEHUSMH  TPOBOAUTH KOCBEHHbIE HM3MEPEHUS, HCCIEAOBAHMS  3aBUCUMOCTEU
(bu3NYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelieHnIo pacuéTHRIX U KauyeCTBeHHbIX 3ajad. [lpu
3TOM JJI1 PACUYETHBIX 3a/ay TPUOPUTETOM SBISIOTCA 3a7aud C SIBHO 3aJaHHOMU
¢u3nUecKkol  MOJENbIO, TO3BOJIAIONIME  NPUMEHATh  W3YUYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaK U MHTErpUpysl 3HaAHUS U3 Pa3HbIX
pa3nenoB. [[is KaueCTBEHHBIX 3aJay MPUOPUTETOM SIBISIOTCS 3aJaHMsI Ha OOBSICHEHHE
NpOTEeKaHusl (PU3UUECKUX SBJICHUH W IMPOLIECCOB B OKPY’KAIOLIEH KHU3HU, TpeOyromue
BbIOOpa (PU3UYECKON MOJENH JIJIsl CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecreueHunto yueOHoro npoiecca 6a3oBblil ypoBeHb Kypca (DU3UKHA Ha YPOBHE CPETHETO
o0miero oopa3oBaHusl JOJDKEH M3ydaThCs B YCJIOBMSIX MPEIMETHOrO KaOuHeTa (pU3mKu
WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYyYHOTO
nukia. B kabuHere pu3MKU DOKHO OBITH HEOOXOAUMOE JabopaTopHOE 000pYyIOBaHUE



JUTISL BBITIOJIHEHUSI YKA3aHHBIX B IporpamMme Mo (U3MKE YYEHMUECKUX MPAKTHUYECKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHE.

JleMoHCTpalinoHHOE 00O0pyA0BaHHE (POPMHUPYETCS] B COOTBETCTBUM C MPUHIIUIIOM
MUHHAMAJIBHOM JIOCTaTOYHOCTM M OOECHEYMBAaET IIOCTAHOBKY IE€PEYMCIICHHBIX B
nporpaMMe Mo (HU3UKE KIIOYEBBIX JAEMOHCTPALMNA IS HCCIENOBAaHUS H3y4yaeMbIX
SABJICHUM M TPOIIECCOB, SMIUPUYECKUX U (YHAAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe  oOopymoBaHuEe ISl  YYEHWYECKHX  MPAKTHUYECKUX  padoT
dbopMupyeTcsi B BUJIe TEMAaTHUYECKUX KOMIUIEKTOB M O00OECIIEUYMBAETCS B pacuére OJIHOTO
KOMIUIEKTa Ha JBYyX oOOywaronmxcsa. TemaTuueckue KOMIUIEKTHI J1TabOpaToOpHOTO
000pyI0BaHUs JOJKHBI OBITH MTOCTPOEHBI HA KOMIUIEKCHOM UCIOJIb30BAaHUU aHAJIOTOBBIX
U IUPPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX HM3MEPUTEIbHBIX CHUCTEM B BHJE
U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4€HUs PU3UKHU B 001IEM 00pa30BaHUHU ABIISIOTCS:

e (opmHpoBaHHE UHTEPECA U CTPEMIICHHUS 00YYaIOUIMXCA K HAYyYHOMY M3YYECHHIO

IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJI¢ MO3HaHusi U (HOPMUPOBAHME
MCCJIEI0BATENHCKOTO OTHOIICHHS K OKPYKAIOIIKUM SIBICHUSIM;

e (opMupoBaHME HAYyYHOIO MHPOBO33PEHHUS KaK pe3yjbTaTa W3Y4YEHHUS OCHOB
CTPOEHUS MaTepUH U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmHpoBaHHE YMEHHI OOBACHATH SIBJCHHUS C HCIOJb30BaHUEM (PUINYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHuE TpENCTABICHUA O PO GU3UKKA JUISI Pa3BUTUSA  JIPYrUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne JTHX Lened oOecrednBaeTcsl pelieHHeM CIEIyoIMUX 3ajad B

IpoIiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CPEJIHEro o0IIero oopa3oBaHus:

e TMpUOOpPETEHHE CUCTEMBbl 3HAHUM 00 OOHMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (QU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmHpoBaHME YMEHUH NPUMEHATH TEOPETHUUECKHE 3HAHMS ISl OOBSICHEHMS
(¢u3nyecKux SIBICHUN B MPUPOAE U JUIsl MPUHATUS MPAKTUUECKUX PELIECHUN B
IMOBCEJHECBHOM JKU3HU;

e OCBOEHHE CIIOCOOOB pelIECHUs] Pa3IMYHBIX 3a/1ad C SIBHO 3aJaHHOUN (hH3MUeCKO
MOJIETIbIO, 33/a4, MOAPa3yMEBAOIINX CaMOCTOSATEIbHOE CO3/1aHue (PU3NYECKOM
MOJEJIN, aICKBATHOM YCIOBUSM 3a/1a4H;

e TOHMMaHHUE (PU3NYECKUX OCHOB U MPUHIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

e OBJIQJICHUE METOAAMH CaMOCTOSITEIbBHOTO TUIAHUPOBAHUS M IPOBEICHHUS
(¢u3MYeCKuX OKCHEPUMEHTOB, aHajlM3a M HUHTEepIpeTauuud HH(opmauuu,
ONpENEIEHUS JOCTOBEPHOCTH MOIYYEHHOTO PE3YyJIbTaTa;



e CO3JaHHWE YCIOBUH JUIsi pPa3BUTHUS YMEHUH TMPOEKTHO-HCCIIEIOBATEIbCKOM,
TBOPYECKOU JIEATEITHHOCTH.
Ha wusydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YypOBHE CpeaHEro oOIIero
oOpazoBanus oTBoaAUTCs 136 wacoB: B 10 kiacce — 68 vacoB (2 yaca B Henmeno), B 11
Kytacce — 68 4yacoB (2 4aca B HEJICIIO).

B pabGoueit mnporpamme yuTeHbl HJeW U ToJoKeHHs KoHIenmu JTyXOBHO-
HPABCTBEHHOI'O Pa3BUTHUS W BOCIUTAHUS JIMYHOCTH TpaxkaanuHa Poccuu, [Iporpammer
pa3BuUTHS U (HOPMHUPOBAHUS  YHUBEPCAIbHBIX  Y4YEOHBIX  JEHCTBUN, KOTOpbIE
oOecreunBalOT (HOPMHUPOBAHUE POCCHUICKON Tpa)KIaHCKONW HACHTUYHOCTH, OBJIAJICHHUE
KJIIFOYEBBIMA ~ KOMIIETCHIIUSIMUA, COCTABJISIIOIIMMH  OCHOBY IS  CaMOpPa3BUTUSL U
HEIPEPBIBHOTO  00pa30BaHUs, LEJIOCTHOCTh OOMIEKYJIBTYPHOIO, JIMYHOCTHOIO U
MMO3HABATEJILHOTO PA3BUTHS YUAIIUXCA U KOMMYHUKATUBHBIX Kau€CTB JINYHOCTH.

PabGouast mporpamma coctaBieHa ¢ Y4€TOM OCOOEHHOCTEH oOpa30oBaTeIbLHOM
MOJIUTUKY TIKOJIBI, IPUOPUTETHHIMU HAMPABICHUAMH €€ pa3BUTHS, B TOM YHUCJIE TYXOBHO
— HPAaBCTBEHHOI'0 BOCITUTAHUS.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «®dDu3mka» HA ypPOBHE CPEAHETO OOIIETro
obpazoBaHus (0a30BbIi ypOBEHb) JOJDKHO OOECIEUHTh JIOCTHIKEHHE CIIETYIOITUX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUs Yy4yeOHoro mpenmera «®Du3MKa» TOJKHBI
OoTpaxxaTb ~ T'OTOBHOCTh W  CIIOCOOHOCTh  OOydYaromuxcsi  pyKOBOJCTBOBAThCA
chOpMUPOBAHHOM  BHYTPEHHEH TMO3MIMEN  JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOIro OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OMNbITa W OMbITA
NEATEIbHOCTH B MPOLIECCE pEATU3alUd OCHOBHBIX HAIPABICHHN BOCHUTATEIbHOU
NEATEIIBHOCTH, B TOM YHUCJIE B YAaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIUKU OOYYArOUIErocsi KaK aKTUBHOIO H
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

PUHATHE TPaAUIIMOHHBIX 00111e4eI0BEYECKHUX T'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYKO [IESITEIBHOCTh B HMHTEpPECAX TIPaXIaHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3aIlny;

YMEHHE B3aUMOJIEUCTBOBATh C COLMAJIbHBIMU MHCTHUTYTaMH B COOTBETCTBUM C UX
GYHKIMSIMHU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIIEHMBAaTh CUTYyallMl0 W MPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM YHUCJE B
NEATEIIbHOCTU YYEHOIO;

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUYMBOTO OYIyIIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHKY HAyYHOTO TBOPUYECTBA,
MPUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHHUSI:



UHTEpEC K pas3iMyHbIM cdepam MpodecCHOHATBHON NesATEeIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3MKOW M TEXHHKOH, yMEHHE COBEPIIATh OCO3HAHHBIM BHIOOP Oymylen
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHHWIO M CaMOOOPa30BaHWIO B 00JaCTH
(bU3KMKHN Ha IPOTSKEHUH BCEU KHU3HU;

6) 3K0JOTrNYeCcKOro BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh IKOJOTUYECKOHN KyIbTYPhl, OCO3HAHUE TI100aTBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE M OCYLIECCTBJICHHE JICMCTBUM B OKPYXAIOLIECH Cpelle HAa OCHOBE
3HaHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacCUIMpPEHUE OIbITa JEATEILHOCTH AKOJOTMYECKON HampaBlIC€HHOCTH Ha OCHOBE
UMEIOLUXCS 3HAHUU 10 (pU3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKU;

OCO3HAHHUE IIEHHOCTH HAay4YHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOLECCE MU3YYECHUS
(GU3MKM  OCYIIECTBIISATh  INPOEKTHYHO M HCCIEIOBATENbCKYIO  JI€ATEIbHOCTh
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiicTBUS
ba3oBble Jiornueckue AeMCTBUA:
CaMOCTOSITCIIbHO (POPMYJIUPOBATh M aKTyaJU3UPOBATh MPOOJIEMY, paccMaTpPUBAThH
€€ BCECTOPOHHE;
OTpeneniaTh TIeNu JCATEIBHOCTH, 3a/aBaTh IMapaMeTphl W KPUTEPUH WX
JOCTHKEHMUS,
BBISBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEYMS B pPacCMaTPUBAEMBIX (PU3MUESCKUX
SIBJICHUSX;
paspabaTeiBaTh IIJIaH peEHICHUS MPoOJeMbl ¢ Y4ETOM aHajdu3a HMMEIOMIUXCS
MaTepHaNTbHBIX M HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTh KOPPEKTHUBBI B JCSATEIBLHOCTb, OIICHHWBATh COOTBETCTBHUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI JEATCIbHOCTH,
KOOPJMHUPOBATh W BBITIOJNHATE PabOTy B YCIIOBHUSX PEaIbHOT0, BUPTYAILHOTO U
KOMOWHHPOBAHHOTO B3aWMO/ICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJIEM.
ba3oBble nucciiegoBare/ibCKHe AeiiCTBUS.
BJIQJCTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBHIMU TIOHATHSMHA W  METOJaMU
(bu3nUecKoil HaAyKH;
BJIQJICTh HaBBIKAMHU YY€OHO-HCCIICIOBATEILCKOW W TPOCKTHOM JESITCIIBHOCTH B
obnactu (pu3uKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY TTOMCKY METOJ/IOB



pemieHuss 3amady  (PU3MYECKOro CoAepkKaHUs, NPUMEHEHHIO pPAa3JIMYHbIX METOOB
MO3HAHUS;

BJIQJ€Th BHUJAMH  JEATEIBHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3ITUYHBIX YYEOHBIX CUTYaIUsX, B
TOM YHCJIE MIPHU CO3JaHUH YU€OHBIX IPOEKTOB B 001aCTH (U3UKH;

BBISIBJISITh IPUYMHHO-CJICACTBEHHBIE CBSI3U U aKTyallM3UPOBATh 3a/1auy, BbIIBUTATh
runoTe3y e€ pelieHus, HaXOAUTh apryMEHThI JJisi J0Ka3aTeIbCTBAa CBOMX YTBEPKICHHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEHICHMs 3a/adll Pe3yNbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTb U  (OPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B  00pa3oBaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;,

YyMETh NEPEHOCUTh 3HaHWA N0 (PU3MKE B  MPAKTUYECKYIO  00JacTh
KHU3HEAESTEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC MTOAXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOIYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJa/IeTh HaBBIKAMU TOJY4YeHHUs] HHPoOpManuu (U3MUECKOTO COACpXKaHUSI U3
UCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSITEIbHO OCYLIECTBISATh IIOUCK, aHalu3,
CUCTEeMATHU3alMI0 W WHTEPIpeTanuio WHPOPMAIMK pa3jINYHbIX BHIOB © (QOpM
Mpe/ICTaBICHHUS,

OILICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
PEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTAHU3AIMOHHBIX 33]1a4 C COOTI0ACHUEM
TpeOOBaHUI JPrOHOMUKH, TEXHUKH OE30MacHOCTH, THTHUEHBI, pPeCcypcocOepekeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(GOPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEPKAHMUS B PA3NUUYHBIX (opMarax Cc y4ETOM
Ha3HaueHUsT MHPOpPMALMU U IIEJEBOM ayJAWTOPUHU, BBIOMpass ONTUMAIbHYIO (opmMy
MIPEICTABJICHUS ¥ BU3YAJIM3AIUU.

KoMMyHUKATHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe TeiCTBHA:
OCYIIECTBIISITH OOIICHUE HA YpOKaxX (DM3WKH M BO BHE-YPOUHOU JACATCILHOCTH;
pacro3HaBaTh MPEAMOCHIIKA KOHMIMKTHBIX CUTYallMi U CMATYATh KOH(IHKTHL,
pa3BEéPHYTO M JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C MCITOJIb30BAHHEM SI3BIKOBBIX
CpPEICTB;
MOHMMATh ¥ UCIOJb30BaTh IMPEUMYIIECTBA KOMAHJIHOH W HHIWBUIYaTbHOU
paboTHI;
BbIOHMpATh TEMATHKY M METObI COBMECTHBIX JCHCTBHI ¢ YIETOM OOLIUX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJ0r0 4JIeHa KOJJICKTHBA;



NPUHUMATh 11U COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JEUCTBUA 10 €€ JOCTUKEHUIO: COCTABIISATH IIJIaH JACUCTBUH, paclpeAeisiTh PO ¢ YIETOM
MHEHUH y4aCTHUKOB, 00CY>KJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJa M KaKJOTO yYaCTHHKA KOMaHABI B OOIINN
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  IPOEKTHI, OIEHUBATh HJAEM C TO3UIMH  HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMUYHBIX CHUTYalMSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYLIECTBIIAThH MO3HABATENbHYIO JAESTEIBHOCTh B 001aCTH (hU3UKU
Y aCTPOHOMUHU, BBISBIISITH TPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEHICHUSI PACUETHBIX U KAUYECTBEHHBIX 3a/ad,
IJIaH BBIMOJHEHUS TMPAKTUYECKOM paboThl € y4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEATNIOYTEHU;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIT;
JienaTh ~ OCO3HAHHBIM  BBIOOp, apryMeHTUpoOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEIICHUE;
OIICHUBATh TPUOOPETEHHBIN OIIBIT;
CIOcOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAUIIMU B 00JacTh (PU3MKH,
MMOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOUMOHAIbHBIN HHTEJJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;
BJIQJICTh HAaBBIKAMH I10O3HABATEIBHOU DPEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh TPHUEMBI pEeQIIEKCUU JUIsl OICHKW CUTyalldd, BBIOOpAa BEPHOTO
pelieHus;
yMETh OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUSI IO UX CHUXKEHHUIO;
MpUHUMAaTh MOTHUBBI W APryMEHThl JAPYrUX TMNOpH aHaJIU3€ pPe3yJbTaToB
NEATEIIbHOCTH;
MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;
NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX TMpHU aHaIU3e pPe3yJbTaToB
NEeSTENbHOCTH;
MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.
B npouecce mocTHKeHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHSI MHPOrpaMMbl IO
(bu3uKe 151 YpOBHSI CPEIHETO 0011IeT0 00pa30BaHUs Y 00yUarOIIUXCsl COBEPILICHCTBYETCS
AMOIIMOHAJIbHBIN MHTEIJIEKT, TPEANOIaralommuii copMupoBaHHOCTD:



CaMOCO3HaHHS, BKIIIOYAIOIIETO CIOCOOHOCTh TMOHHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABJICHUS PAa3BUTHA COOCTBEHHOM 3MOIIMOHAIBHOM cephl, ObITh
yBEpPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUSA,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHME MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K IMOIIMOHATBHBIM
WU3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIUM, BKJIIOYAIONMICH CTPEMJICHHE K JOCTHXKECHUIO IEd |
yCIexy, ONTHMHU3M, HWHHUIUATUBHOCTb, YMEHHE JACHUCTBOBATH MCXOAS W3 CBOHX
BO3MOKHOCTEH;

SMMATHUH, BKJIOYAIOMIEH CHOCOOHOCTh IIOHMMATh SMOIIMOHAJIBHOE COCTOSIHHE
JPYTUX, YIYUTHIBATH €r0 MPHU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K COUYYBCTBUIO U
COIEPEKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3peniatb KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy obydyenuss B 10 kijacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBAaTh Ha TMpUMEpax poyib U MecTo (U3MKM B (GHOPMUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOU JIESITENBHOCTH JIFOAEH;

YUUATHIBATh  TPAHUIBl  MPUMEHEHUS  U3YYEHHBIX  (PU3WYECKUX  MOJEIICH:
MarepuaibHas TOYKa, WHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TEIO,
WJICAUTbHBIA Ta3, MOJEIU CTPOCHHUSI Ta30B, JKUAKOCTEHM W TBEPABIX TEJ, TOYCYHBIN
AIEKTPUUECKUHN 3apsi/i PU pelieHnH PU3NUECKUX 3a]1ay;

pacno3HaBath (U3MYECKUE SIBICHUS (MPOIECChl) M OOBACHITH WX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEUIECTBA H
ANEKTPOAMHAMUKY: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENWHOE JBUKEHUE,
CBOOO/HOE TajJeHUE TEJI, JBMXKEHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBUE Tel,
nuddy3usi, OpOyHOBCKOE ABUKEHHE, CTPOCHHUE JKUJKOCTEH M TBEPIBIX TEJI, U3MEHEHUE
o0bEéMa Ten Mpu HarpeBaHWM (OXJIAXKICHHH), TEIJIOBOEC pPaBHOBECHE, HCIApeHUeE,
KOHJICHCalusl, TUIaBJIE€HNUEe, KPUCTAIIM3alUs, KUIIEHNE, BIAXXHOCTh BO3/1yXa, MOBBIILICHHUE
JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKAY MapameTpamu
COCTOSIHUSA ra3a B U30IMPOLECCAX, MIEKTPU3ALUSA TEN, B3AUMOACHCTBHE 3apsAI0B;

OMKCHIBATh MEXAaHWYECKOE JBWKCHUE, WCIONb3Yys (U3UYECKUE BEIUYHUHBL:
KOOpAMHATA, MyTh, MEPEMELIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUiia, UMITYJIbC
Tena, KWUHETUYEeCKas JHEeprus, TNOTCHIMAJIbHAS JHEpPrus, MexaHudeckas pabora,
MEXaHMYECKass MOIIHOCTb;, MPH ONMHCAHUU TMPABWIHHO TPAKTOBATh (PUBMUECKUNA CMBICI
HCIOJB3YEeMbIX BEJIWYUH, HX OOO3HAUYEHUS U CIUHMIBI, HaXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTUMH BEIIMUYNHAMU;



OMKCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOWMCTBA TEN U TEIUIOBBIE SIBJICHUS, HUCHOJIb3Ys
¢du3nYecKue BEIIMYUHBI: JaBJICHUE ra3a, TeMIepaTypa, CpeaHsss KHHETUYECKasi YHEPrus
Xa0TUYECKOTO  JBMKEHHUS  MOJIEKYJ, CpEJHEKBaJpaTUyHasi CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI SHeprusi, paboTa raza, Kod(h(UIMEHT IMOJIE3HOTO
JACHCTBUS TEIJIOBOTO JBHUTraTeNs;, MPH OMHCAHUM TPAaBUIBHO TPAKTOBATh (HHU3MUECKUN
CMBICJI HCIOJb3YEMBIX BEJIUYUH, UX OOO3HAYEHUS U EJIMHMUIIBI, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEJIMUYMHAM;

ONHCHIBATh M3yYEHHBIC JIIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DIEKTPHUUECKHE
ABIEeHUST (IIPOIECCHI), HCHONB3Ys (U3MUECKUE BEIUYUHBI: JJICKTPUUYECKUN 3apsf,
AIIEKTPUYECKOE T0JIe, HAMPHXKEHHOCTD MOJIA, MOTEHIMAJ, PA3HOCTh MOTEHIMANIOB; MpU
OMHCAHUM MPABUIBHO TPAKTOBATh (DU3UUYECKUU CMBICI HMCIOJBb3YEMbIX BEJIUYUH, HUX
0003HAUYEHUS U EIUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEIIMYUHY C APYTUMU BEITMIHMHAMU;

aHAJIM3UPOBATh (PM3MUECKUE TIPOILIECCHI U SBICHUS, UCTIONB3YS (PU3NUECKHE 3aKOHBI
YW TpUHIUNBL 3akoH BcemupHoro Ttsrorenus, |, |l u Il 3akonst HeroTona, 3axoH
COXpaHEHUsI MEXAHMYECKOM HHEPruu, 3aKOH COXPaHEHWs WMIYJIbCa, IPUHIIUI
CYNEpIO3UIIMA  CHJI, TPUHIUI PAaBHONPABUS HWHEPIHAIBHBIX CHUCTEM OTCUETA,
MOJICKYJISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHS BEIIECTBAa, Ta30BbIC 3aKOHBI, CBS3b
CpeaHell KWHETHYECKOW OHHEPrHH TEeIMJIOBOTO JBMKCHHS MOJEKYNl C abCONIOTHOMN
TEMIIEPATypol, NEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOTO
3apsaa, 3akoH KylioHa, mpu 3TOM pasiuyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro
MaTEeMaTUYeCKOE BBIPAKEHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHITUIBI JACHCTBUS MAIlIWH, MPHUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3nuyarh YCJIOBHS WX O€30MacHOTO WCIOJb30BAaHUS B TOBCEIHEBHOU
KU3HH,

BBITMOJIHATH 3KCIIEPUMEHTBI [0 UCCIEA0BAHNIO (PU3NUECKHUX SBJICHUI U MPOIIECCOB C
WCIIOJIb30BaHMEM TIPSAMBIX M KOCBEHHBIX HW3MEpPEHHH, MpH 3TOM (GOpMyIUpOBATH
npoOJsieMy/3aadyy U THUIIOTE3Y Y4eOHOro HKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3
NpeIOAKEHHOr0 000pyA0BaHNUS, TIPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE M KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIUYMH, IPU ITOM
BbIOMpATh ONTUMANbHBI CIOCO0 W3MEPEHHs M HCIOJIb30BATh HW3BECTHBIE METObI
OLICHKU ITOTPELIHOCTEN U3MEPEHMUI;

MCCIIEZIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMYMHAMHU C HCIIOJIb30BAaHUEM
MPSMBIX U3MEPEHUH, MPU ITOM KOHCTPYHPOBATHh YCTAaHOBKY, (PMKCHPOBATH PE3YyJIbTATHI
MOJIYYeHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIEC TaOMUIl U TpaduKOB, JeiaTh
BBIBOJIBI 110 pe3y/IbTaTaM MCCIICIOBAHMS,

co0roaTh mpaBuia 6€30MacHOro TpyAa MPU MPOBEACHUH MUCCIEAOBAHNN B paMKax
y4eOHOTO JKCIEPUMEHTa, y4eOHO-UCCIeOBATEILCKON W TMPOEKTHON ACSITEIbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemarh pacu€THbIE 3aJaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO0, HCIOJIb3Ys
¢bu3nueckue 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaln3a YCIOBHUS 3a7add BBIOMPATH



(bU3MYECKYI0 MOJIEIb, BBIIETATh PU3NUECKUE BETUYUHBI U (POPMYIIbl, HEOOXOIUMBIE JIs
€€ peuieHus, NPOBOJIUTHh PACUETHl U OLIEHUBATH PEAIBHOCTH IOJIYYEHHOIO 3HAYCHHS
(U3UYECKON BEJIMYMHBI;

pelmarh Ka4yeCTBEHHBIE 3aJayd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUYHUBYIO
LETIOYKY PaCCyKIEHUW C ONOPOM HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SBICHUS;

UCIOJIb30BaTh TPHU PEHICHUM Y4YeOHBIX 3aJlad COBPEMEHHbIE WH(OpMaIMOHHbBIE
TEXHOJOTUH [UIl IIOMCKA, CTPYKTYPUPOBAHHWs, HHTEPHPETALUU M NPEACTABICHUSA
y4eOHOM 1 HAYYHO-TIOMYJISIPHON MH(POPMAINH, MTOTYYSCHHON U3 Pa3InYHbIX HICTOYHHUKOB,
KPUTHYECKH aHAJIN3UPOBATH MOTydyaeMyt0 HHPOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM XU3HHU IS
o0OecnieueHrs 0O€30MACHOCTH MpU OOpallleHUHu C M[OpUOOpaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, JUISI COXPAaHEHUS 3/I0pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KAIOLLEH Cpele;

paboTaTh B IPyNIE C BHIMOJHEHUEM PA3MYHBIX COLMAIBHBIX POJIEH, MIaHUPOBAThH
paboTy Trpynmbl, palMOHAIBHO  pacHpenessiTb OO0S3aHHOCTH M IUJIAHUPOBATh
NEATEIIbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJ€KBaTHO OLIEHMBATh BKJIaJ KaXJOro W3
YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMaTPUBAEMOMN TTPOOIIEMBI.

K koniy oOyuenust B 11 kJjiacce mnpeIMeTHBbIE Pe3yibTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib M MecTo (PU3UKM B (POPMHPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTUHbBI MHpPA, B PA3BUTHU COBPEMEHHOM TEXHHUKHA U
TEXHOJIOTUHA, B TMPAKTUYECKOW JEATEIBHOCTU JIFOAEH, LEIOCTHOCTh W €IUHCTBO
(r3MYECcKO KapTHUHBI MUPA;

YUYUTBHIBATh TPAHUIBI MPUMEHEHUS W3YUYEHHBIX (PU3MYECKUX MOJENCH: TOUYEUHBIN
AJIEKTPUYECKUUN 3apsiji, JIyd CBETA, TOUYCUHBIM MCTOYHHMK CBETA, AJIEpPHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJTb aTOMHOTO sJIpa MPU PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBath (U3MYECKUE SIBICHUS (MPOIECChl) M OOBACHITH WX HAa OCHOBE
3aKOHOB JJICKTPOJUHAMUKM W KBAHTOBOW (DUM3HUKHU: DSIEKTPUYECKass NPOBOJUMOCT,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHUTOB, 3JICKTPOMarHUTHAasE UHAYKIHUSA, IEUCTBUE MAarHUTHOTO TOJSl HAa MPOBOJHUK C
TOKOM M JABWXKYITUNCS 3apsif, JJIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpPaKEHHUE, MpeIoMIIeHHe, UHTeppepeHius, audpakiaus u
MOJISIpU3alvsl CBETa, JUCTEpcHs cBeTa, (oTodnekTpuueckuii dpdext (poToaddekr),
CBETOBOE JABJIECHUE, BO3HHKHOBEHHME JIMHEWYATOrO CIHEKTpa aroma BOJIOPOJa,
€CTECTBEHHAs1 U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

ONUCBHIBATh MW3YYEHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, BJIEKTPUUYECKYI0 MPOBOJUMOCTH PA3IMYHBIX CPEA) U AJIEKTPOMArHUTHBIE



ABJIEHUS (MPOLIECCHI), UCIOJIB3YSl (PU3UUECKUE BEIMUUHBL: JJIEKTPUUYECKUN 3apsijl, cCuiia
TOKa, JJIEKTPUYECKOE HANPSDKEHHWE, DJJIEKTPUYECKOE CONPOTUBIICHHE, Pa3HOCThb
NOTEHIMAJIOB, MIEKTPOABIIKYILAsA CUila, paboTa TOKa, MHAYKIIHUS MAarHUTHOTO MOJIs, CUJIa
Awmnepa, cwia JlopeHlla, WHAYKTUBHOCTb KaTYyIUKH, JHEPrus 3JIEKTPUYECKOrO0 U
MAarHuTHOrO MOJIEH, MEPUOJT U YacTOTa KoJeOaHUU B KOJIeOaTeIbHOM KOHTYpE, 3apsal U
CWila TOKa B IPOLECCE T'apMOHMYECKUX HIIEKTPOMArHUTHBIX KoseOaHul, (OKycHOe
pacCTOsIHME M OITHYECKasl CWIA JIMH3bI, IIPU OIHWCAHMM IIPABWIBHO TPAKTOBAaTh
(bu3MYECKU CMBICI UCTIOJIb3YEMbIX BEIMYHMH, UX 0003HAYCHHS U €IUHMIIBI, YKA3bIBATh
(b opMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUUHY C IJPYTMMH BETUYHMHAMU;

OTMHCHIBATh M3YUYCHHBIE KBAHTOBBIC SIBIICHUS W TMPOILIECCHI, UCIOIB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTA CBETA, YHEPTUS
U UMIyJbC (POTOHA, IEPUOJ MOTYypACTIaa, SHEPTUS CBSI3U ATOMHBIX sIJIEp, IPU ONHUCAHUU
MPaBUJILHO TPAKTOBATh (DU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
€AVHUIIBI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIIME AAaHHYIO (DU3UYECKYIO BEIMYHUHY C
APYTUMHU BETMUYMHAMU, BBIYUCIIATH 3HAYEHUE (PU3NUECKON BEITMUNHBI,

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBIEHUS, UCTIOIB3Ys (PU3NUECKHUE 3aKOHBI
Y IPUHOUIBL 3aK0H OMa, 3aKOHBI IOCJIEOBATENBHOTO WM IAPAJUIEIBbHOTO COEIUHEHHUS
IIPOBOAHUKOB, 3aKOH J[xkoyns—J/IeHnma, 3aKOH AIEKTPOMAarHWTHOM WHIYKLIHMH, 3aKOH
MPSAMOJIMHEMHOTO  paclpOCTPAHEHUs CBETa, 3aKOHBl OTPAKEHHSI CBETa, 3aKOHbI
IPEJIOMIICHUSI CBETa, ypaBHEHHE OiHIITEHHA Uis (oTodpeKTa, 3aKOH COXpPaHEHUs
DHEPIUH, 3aKOH COXPAHEHHsS HMMIIYJIbCa, 3aKOH COXPAHEHMS AJIEKTPUYECKOro 3apsfa,
3aKOH COXpaHEHUs MacCOBOTO YHUCIa, MOCTYyNIaThl bopa, 3aKOH paJuoakTUBHOIO pacnaja,
IpyU 3TOM pa3iInyaTh CJIOBECHYI0 (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe
BBIPAXKEHHE U YCIOBUS (TPaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpENENATh HAIpPaBJICHUE BEKTOpAa WMHIAYKLIWUW MArHUTHOTO IOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTh W ONHUCHIBaTh H300pa)kK€HUE, CO3JaBAEMOE IUIOCKHM 3€pKajioM, TOHKOU
JIMH30M;

BBIMOJIHATH 3KCIEPUMEHTBI [0 UCCIEA0BAHNIO0 (PU3UUECKUX SBJICHUI U MPOLIECCOB C
HCIIOJIb30BaHUEM TIPSAMBIX M KOCBEHHBIX HU3MEpPEHHI: mpu 3ToM (OpMYJIMPOBATH
nmpobiieMy/3agady M THUIIOTE3Y Yy4eOHOro SKCIEpUMEHTa, CcOOHUpaTh YCTAaHOBKY W3
MPEAIOKEHHOTO0 000pYI0BAHMUS, POBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISITh NMPSIMbIE U KOCBEHHbIE M3MEpEHUs! (PU3MUECKUX BEIMYUH, ITPU 3TOM
BbIOMpATh ONTUMAIbHBI CIOCO0 W3MEPEHHs] M HCIOJIb30BATh HW3BECTHBIE METObI
OLICHKH MMOTPEMHOCTEN U3MEPEHHUI;

UCCJIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH C HCIOIb30BAHUEM MPSIMBIX
M3MEPEHUI: TPU JTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH PpPE3YyJIbTaThl
MOJIyYeHHOM 3aBUCUMOCTU (DU3MYECKUX BEIUYHMH B BUJE TAONIUIl U TrpaduKOB, JENATh
BBIBOJIBI 10 pE3YyJIbTaTaM UCCIIEI0BAHNUS;



co0roaaTh npasuia 0€30MacHOro TpyAa MpU NIPOBEACHUH UCCIEAOBAHUN B paMKax
y4eOHOro 3KCHEpUMEHTa, YYEOHO-UCCIIENOBATEIbCKON U IMPOEKTHON MAESITEbHOCTU C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJaOOPaTOPHOr0 000pYy10BaHUS;

pemarh pacuy€THbIE 3aJa4d C SIBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO0, HCIOIb3Ys
dbusznueckue 3aKOHbl W TPUHIUIBI, Ha OCHOBE aHalu3a YCJOBHS 3a/aydl BBIOMPATH
(U3HYECKYI0 MOJIENb, BBIACIATE (PU3NUECKUE BEIUUUHBI U (POPMYJIbI, HEOOXOAUMBIE IS
€€ pELICHHs], NMPOBOAMUTH PACUYETHl M OLEHHUBATh PEAJBHOCTH ITOJYYEHHOTO 3HAYECHUS
(M3UYECKON BETMYNHEI;

pemiaTh KayeCTBEHHbIE 3aJauyM: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUYUBYIO
LEMOYKY pacCyXICHH C ONOpOd Ha W3YYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH H
(buznueckue sBICHMS;

UCIOJb30BaTh MPU PELIEHUH Y4EeOHBIX 3aJad4 COBPEMEHHbIE HH(OpPMalMOHHbIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, HMHTEPIIPETAlMd M MPEACTaBICHUS
y4eOHOM U HAYyYHO-TIOMYJIAPHON MH(OpPMAIMK, TOJYyYEHHON U3 Pa3IUYHbIX UCTOYHUKOB,
KPUTHUYECKH aHAIU3UPOBATH NOJTYyYaeMyr0 HHPOPMAIIHIO;

OOBSCHATh NMPUHIUIBI ACUCTBUS MalIUH, NPUOOPOB M TEXHUUYECKHUX YCTPOMCTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU;

MPUBOANTH TIPHUMEPHI BKJIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKUA U
TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHON XM3HU IS
oOecrieueHuss 0€30MaCHOCTH TNpH  OOpallEHHH C M[pudoOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHM, MJII COXPAHEHMS 3/I0pPOBbSI M COOJIIOJCHHS HOPM 3KOJOTMYECKOrO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IpyIMIe C BHIMOJIHEHUEM PA3JIUYHBIX COLUMANBHBIX POJIEH, IIaHUPOBATh
paboTy Tpymmbl, palMOHAIbHO pacupenessiTb O0O0f3aHHOCTH M IUIAHUPOBATH
NEeSATENbHOCTh B HECTAHIAAPTHBIX CUTyalUsX, aJl€KBATHO OLIEHMBATH BKJIAJ KaXJOr0 U3
YYAaCTHUKOB I'PYNIIBI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 0 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 19
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne /i P Kounrpouabusie IIpakTuueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso00.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnunoreka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Ctpoenue aToma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pasneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ngsHE;T:;Zgr(z/I; £41c07¢
Uroro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;:f;;ﬁf;aoggﬁ £41007¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/JIMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» dusuka, 10 kimace/ Msikumes .41, byxosues b.b., Corckuit H.H. non penakuueit
[TapdentneBoii H.A., Akunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» ®usuka, 11 kimacc/ Maxumes I'.J1., bByxosues b.b., Yapyrua B.M. nox penakiueit

[TapdentneBoii H.A., Akunonepnoe obmectBo «M3narensctBo «lIpocBemienner

METOANYECKUE MATEPHUAJIBI IUISA YUUTEJIA

PeivkeBuy A.IL. ®@usuka. 3amaunuk. 10-11 kimace. OO0 "lpoda"

I'ennenmrenn JI.O., Kupuk JILA., u np. ®usuka. 3agaunuk. 10 knacc. M3narenscTBo
"Muemo3nHa"

Kupuk JI.A. ®usuka-10. CaMocTosATEeIbHBIE U KOHTPOJIbHBIE paboThl. M31aTeNbCTBO

"Unekca"



