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IMporpamma yueOHoro npeamera «®u3uka»

1. H.TIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA yqeﬁﬂoro npeamMera

JIMYHOCTHBIMH pe3yjJbTaTaMH OCBOCHHA BBIITYCKHHKaAMHU CpCI[HCﬁ HIKOJIBI IIPOrpaMMbI

1o (hU3HKE SABISIOTCS:

YMEHHE YIPABIATh CBOEH ITO3HABATEIBHOMN AEATEIbHOCTHIO;
TFOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, Ha
HNPOTSKEHUM BCEU >KM3HHM; CO3HATEIbHOE OTHOILEHUE K HENPEPHIBHOMY OOpa30BaHMIO Kak
YCIIOBHIO YCIIEHIHOM NMpo(hecCHOHaIbHONW U O0IECTBEHHOM JesITeNbHOCTH;
YMEHUE COTPYAHMYATh C B3POCIBIMHM, CBEPCTHUKAMH, ACTbMH MIAJALIET0 BO3pacra B
o0pa3oBaTeNbHON, yueOHO-UCCIe10BaTeNbCKON, IPOEKTHOM U IPYTUX BUJAX JESTEIbHOCTH;
c(OPMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH; OCO3HAHUE 3HAYMMOCTU HayKH, BIAJIEHUS JOCTOBEPHOUN MH(pOpMaluel 0 nepeaoBbIX
JOCTHXKEHUSAX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTbH B
HAYYHBIX 3HaHUSX 00 yCTpOHCTBE MUpa W OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY
TBOPYECTBY;
YYBCTBO T'OPJIOCTH 3a OTEUECTBEHHYIO (PU3NYECKYIO HAYKY, TYMAaHU3M;
MTOJIOKUTENBHOE OTHOIIEHHUE K TPYAY, LEIeyCTPEMIEHHOCT;
HKOJIOTHYECKas KyJIbTypa, OEpexHOe OTHOIIEHUE K POAHOI 3emJie, IpUPOAHBIM OOraTcTBam
Poccnn m mupa, mOHMMaHWE OTBETCTBEHHOCTH 3a COCTOSIHUE IPHUPOAHBIX PECYpPCOB M
pa3zyMHOE IIPUPOAOIIOIb30BAHKE.

MeranpeaMeTHBIMH  pe3yJbTAaTAMH OCBOCHMS BBIIYCKHUKAMHM CpPEOHEW ILKOJIBI

IIPOrpaMMBbI 110 (PU3UKE SBIISIOTCA:

1. ocBOeHUE pezynamueHbiX YHUBEPCATbHBIX YU€OHBIX ICUCTBHI:

CaMOCTOATCIIBHO OHNpCACIATh LCIIN, CTAaBUTH U (bOpMy.]'II/IpOBaTB COOCTBEHHBIC 3aJa4yud B
06pa3OBaT€HBHOﬁ JACATCIIBHOCTH U )KU3HCHHBIX CUTYalUsIX;

OIICHUBATh pPECypChl, B TOM YHCIE€ BpeMs U Jpyrue HeMaTepHallbHbIE PECYPCHI,
HEOOXOIUMBIE VISl TOCTHKEHUS TTOCTABJICHHOW paHee 1eH;

COTIOCTABJISITh UMEIOIMECS BO3MOKHOCTH U HEOOXOJUMBbIE JJIsl JOCTHKEHUS LIETH PECYPCHI;
OIPEAEIATh HECKOJIBKO ITyTEN JOCTHKEHUSI TIOCTABJIEHHOM L1ETH;

3a/1aBaTh NapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOYKHO OIPEIENINUTD, YTO LI JOCTUTHYTA;
COIOCTABJIATh MOJYYEHHBIN Pe3ysbTaT AEATEIILHOCTH C OCTABICHHON 3apaHee LEeTblo;

OCO3HaBaTh ITOCICACTBHUA NOCTHKCHUSA MOCTaBJICHHOM ICIIH B JCATCIIBHOCTH, COOCTBEHHOI
JKU3HHU U JKU3HU OKPYIKAOIINUX Hmﬂeﬁ;

2. OCBOCHHUE NO3HABAMENbHbIX YHUBEPCATBHBIX YICOHBIX ICHCTBHIA:

KPUTHYECKH OLICHUBATh U MHTEPIIPETHUPOBATH MH(POPMALIMIO C PA3HBIX O3UIIHIA;
pacro3HaBath U (PMKCUPOBATh MPOTUBOPEUHS B UHHOPMAIIMOHHBIX HCTOYHUKAX;

UCIIOJIb30BaTh PA3JIMYHbIE MOJIETbHO-CXEMAaTHUYEeCKUE CpPEICTBAa Uil  MPEACTaBICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHHUKAX MPOTHUBOPEUHIA;



OCYIIECTBIISATh Pa3BEPHYTHIH MH(DOPMAIMOHHBIA TIOUCK U CTAaBUTh HA €r0 OCHOBE HOBBIE
(yueOHBIC ¥ TTO3HABATEIIbHBIC) 3a1aUH;

HCKaTh M HAXOAUTHh 0000IEHHBIE CIIOCOOBI PEIICHUS 3a/1a4;

MPUBOJUTH KPUTUIECKHE apTyMEHTHI KaK B OTHOIIEHUU COOCTBEHHOTO CYXKICHHS, TaK U B
OTHONICHUH JICUCTBUI U CYKIEHUM IPYTrOro 4ejioBeKa;

aHAJIM3UPOBATH U TPEOOPa30BHIBATH MTPOOIEMHO-TIPOTUBOPEUYHBBIC CUTYAIUH;

BBIXOJIUTh 32 pPaMKH y4eOHOTO MpeaMeTa W OCYIIECTBIISTH LEJICHANPaBICHHBIN IMOUCK
BO3MOKHOCTH IIIMPOKOTO MIEPEHOCA CPEACTB U CIIOCOOOB JICHUCTBUS;

BBICTpPaWBaTh HHAMBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUYCHHS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYpCHBIC OTPaHUYCHUS;

3aHMMAaTh Pa3HbIC TIO3UIMU B MO3HABATEIHLHON NEATEILHOCTH (OBITh YICHMKOM M YUUTEIIEM;
dbopMynupoBaTh 00pa30BaTENbHBIA 3aMpPOC ¥ BBIMONHITH KOHCYJIBTATUBHBIE (YHKIIUU
CaMOCTOSITENIbHO; CTaBUTH Mpo0IeMy U paboTaTh HaJ €€ pelIeHUueM; YIpaBIsTh COBMECTHON
MO3HABATEIIEHOMN IEATEITHbHOCTBIO U TIOJYHHSTHCS );

3. OCBOCHUE KOMMYHUKAMUBHLIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBUM:

OCYIIIECTBJISATh JIEJIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMM, TaK M C B3POCIBIMHU (Kak
BHYTpH 00pa30BaTe/IbHOM OpraHM3aluy, TaK U 3a €€ npeaeaaMu);
IPU OCYLIECTBICHUM TPYNIOBOW pabOThl OBITh Kak pYKOBOJAUTENEM, TaK U UJICHOM
IPOEKTHOM KOMaHIbl B pa3HbIX POJIAX (T€HEpaTopoM HUAEH, KPUTHKOM, HCIOJIHMUTENEM,
MPE3CHTYIOLIUM U T. ]1.);
pa3BEPHYTO, JOTMYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BaHUEM a/I€KBATHBIX
(YCTHBIX U MHCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
pacrno3HaBaTh KOH(IMKTOTEHHBIE CUTYAIMH U MPEAOTBPAIIaTh KOHPIUKTHI 10 UX aKTUBHOMN
dbassl;
COIJIaCOBBIBaTh IMO3ULIMU YJIEHOB KOMaHIbl B IMpoliecce padoThl HaJl OOMIMM IMPOIYKTOM
(pemieHueM);
NpPEACTaBIATh MyONIUYHO pPEe3yNbTaThl MHIMBUAYAJIbHOW M TPYMNIOBOM JESITEIbHOCTH Kak
nepesl 3HaKOMOM, Tak U IIepesl HE3HAKOMOM ayIUTOPHEN;
noaduparh MNapTHEPOB JUISL  JIEIOBOM KOMMYHHMKAIMM, HCXOA U3 COOOpa)keHUit
Pe3y/IbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATHIA;
BOCIPUHUMATh KPUTHUYECKHE 3aMEUYaHMsI KaK pecypc COOCTBEHHOTO pa3BUTHS;
TOYHO U EMKO (POPMYIHPOBATH KaK KPUTUUECKUE, TAK M OJOOpUTENbHbIEC 3aMeUYaHUs B aJipec
IpYTHUX JIOJEH B pamMKax AeloBOW M 00pa3oBaTeIbHOW KOMMYHHUKAIMHU, U30eras mpu 3TOM
JMYHOCTHBIX OLIEHOYHBIX CYXIECHUH.

IIpenmMeTHBIMH pe3yJIbTATAMH OCBOEHHUS BBITYCKHUKAMM CPEIHEHN IIKOJIBI IPOTPAMMBI

1o ¢u3HKe HA OA3060M YPOBHE SBIISIOTCS:

c(hOpMUPOBAHHOCTh TPEACTABICHUM O 3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTHU SIBJICHUU
npupoibl, 00 OOBEKTUBHOCTH HAy4YHOTO 3HAHMS, O POJM M MeCTO (U3UKH B COBPEMEHHOMU
Hay4YHOH KapTWHE MHpa; NOHUMaHHE poJaM (QU3MKH B (HOPMUPOBAHMM Kpyrosopa H
(GyHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JI0OBEKa JUIsl pEIIeHUs] MPAaKTUYECKUX 3a/1ay;

BJIaJICHHE OCHOBOMOJATaOIUMU (PU3MUECKUMH MOHSATUSAMH, 3aKOHOMEPHOCTSAMHU, 3aKOHaMU
U TEOPUSIMH; YBEPEHHOE MOJIb30BaHUE (PU3HMUECKON TEPMUHOIOTUEH U CUMBOJIMKOM;
c(OpPMUPOBAHHOCTh MPEJICTaBICHUM O (UINYECKOM CYIIHOCTH SIBICHUM MPUPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX ), BUJaX MaTEpPUHU (BEIIECTBO U
1ojie), JBMKEHUU KaK CIoco0e CYIIECTBOBAHMS MATEPHUU; YCBOCHHE OCHOBHBIX HJEH
MEXaHUKM, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HUS O CTPOCHUM  BELIECTBA, DJIEMEHTOB
JJMIEKTPOJUHAMUKA ¥ KBaHTOBOW (M3UKH; OBJAJEHUE TMOHATHUHHBIM ammaparoM u
CHUMBOJIMYECKUM S3BIKOM (PU3HKH;



. BJIaACHUC OCHOBHBIMHM MCTOJAMH HAYYHOI'O0 TII03HAHHA, MHCIIOJIB3YyCMbBIMH B (bI/I3I/IK€I
HaOJroIeHNe, OINMCAHKWEe, U3MEPEHHUE, SKCIIEPUMEHT; BJIAJCHHE YMEHUsAMHU 0OpalaThIBaTh
pe3yNbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTh MEXAY (DU3NYCCKUMU BEIHMUYMHAMH,
OOBSICHATB MOJTY4YEHHBIE PE3YJIbTAThl U J1€J1aTh BHIBOJIBI;

e BJAJEHHE YMEHMSIMM BbIABUraTb TUIIOTE3bl HAa OCHOBE 3HAaHUS OCHOBOIIOJAraroLIMX
¢u3nUecKuXx 3aKOHOMEPHOCTEH W 3aKOHOB, TMPOBEPATh HUX OSKCHEPUMEHTAIHHBIMU
cpeacTBaMu, GOpMyIMpys Leidb HCCIEIOBaHMS; BIIAJICHUE YMEHUSAMHU OIUCBIBaTh U
OOBICHATL CaMOCTOSATEIBLHO HpOBCI[éHHBIG SKCIICPUMCHTBI, AHAJIM3UPOBATH PC3YJIbTAThI
IOJy4EHHOM U3 SKCIIEPUMEHTOB HMH(OpMaIUK, ONpPEesiTh JOCTOBEPHOCTb IMOJYyYEHHOTO
pe3yibTara;

e YMEHHE pellaTh NpocThle GU3NUECKUE 3a1a4H;

e c(hOPMHUPOBAHHOCTh YMEHHUS INPUMEHATHb IOJIyYE€HHbIE 3HAHMUS JUId OOBSICHEHUS YCIOBUH
IpOTeKaHusl (PU3NYECKUX SIBJICHUM B MPUPOJE U JUIS MPUHATHUS MPAKTUUYECKUX PELICHUN B
HOBCEHEBHOM JKU3HU;

e TOHMMaHHE (U3NYECKUX OCHOB W TPHUHIMIIOB JIEHCTBUs (pabOThI) MAaIMH U MEXaHHU3MOB,
CPEICTB NEPEABUKEHUSI U CBA3H, OBITOBBIX NMPHUOOPOB, MPOMBIIIIEHHBIX TEXHOJIOTHMYECKUX
IIPOLIECCOB, BIUSHUS HUX Ha OKPYXKAIOIIYI0 Cpeny; OCO3HAaHHWE BO3MOXKHBIX MPUYUH
TE€XHOTE€HHBIX U 3KOJOIMYECKHX KaTacTpod;

e c(hOPMHUPOBAHHOCTh COOCTBEHHON MO3MLMHU MO OTHOIIEHHIO K (huznyeckoi mHopmauuu,
IIOJIy4a€MOU U3 PA3HBIX HCTOYHUKOB.

B pe3ysibTare nzyuenus yue0Horo npeamera «®u3nka» Ha ypoBHe cpeaHero oo1ero
o0pa3oBaHus:

BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCS:

—  JIEMOHCTPUpPOBaTh Ha MpHUMEpax poJib U MecTO (HU3MKH B (POPMUPOBAHUM COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHKH M TEXHOJIOTMM, B NPAKTHYECKOU
JeATEIbHOCTH JIFOJCH;

— JIEMOHCTpPHpOBaThb Ha MpUMEpax B3aUMOCBS3b MeXay (U3MKOM U JIpyruMu
€CTECTBEHHBIMU HaYKaMH;

—  YCTaHaBIIMBAaTh B3aMMOCBS3b E€CTECTBEHHO-HAYYHBIX SIBJICHUA W IPUMEHATh OCHOBHBIC
bu3nyeckre MOJENIH JUIsl UX ONMCAHUS U OOBSCHEHNUS;

—  HUCIOJIb30BaTh HMH@OpMalMIo (PU3MUECKOro COACpkKaHUS MpU pPELIEHUH Y4eOHBIX,
NPAaKTUYECKUX, TPOEKTHBIX M MCCIEJOBATENbCKUX 3a/ad, HHTErpupys HHGPOpMALUIO U3
Pa3JINYHBIX HCTOYHUKOB U KPUTUYECKH €€ OLICHUBAS;

—  pasnuuaTh U yMETh MCIONIb30BaTh B y4eOHO-UCCIIEA0BATEIBCKON JESITEIbHOCTH METOIbI
HAyyHOTO TMO3HAaHUS (HAONIO/IeHUE, OINKCAaHUuE, W3MEPEeHHEe, OHKCIEPUMEHT, BbIIBI)KEHUE
TUIOTE3bl, MOJICIMPOBAHUE M JIp.) U (OPMBI HAyYHOTrO MO3HaHMA ((aKThl, 3aKOHBI, TEOPHH),
JIEMOHCTPHPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUH;

— TPOBOAMTH TMpsIMble M KOCBEHHbIE M3MEHEHHUS (U3UUECKUX BEIUYUH, BBIOMpas
U3MEpHUTENIbHbIE MPHUOOPHI ¢ y4ETOM HEOOXOAMMOW TOYHOCTH HM3MEPEHUH, MIaHUPOBATH XOJ
U3MEPEHMM, II0JydaTh 3HAYECHHUE W3MEPSAEMOM BEIMYMHBI U OLEHUBAThb OTHOCHUTEIBHYIO
MOTPENIHOCTH 110 331aHHBIM OopMyJIam;

—  TIPOBOJMTH UCCIIEAOBAHUS 3aBUCUMOCTEN MEXTy (PU3MUECKMMH BETMUYMHAMMU: ITPOBOIUTH
WU3MEPEHMS U OINPEIEISITh HA OCHOBE HCCIIEOBaHUs 3HAYECHHE MMapaMeTPOB, XAPAKTEPU3YIOIINX
JAaHHYIO 3aBUCUMOCTb MEXAY BEJIMYMHAMHU, M J€JaTb BBIBOJ C YYETOM IOTPELIHOCTH
WU3MEPEHHI;

— HCIOJIb30BaTh JUIS ONMCAHHUsS XapakTepa NPOTEKaHUs (U3UYECKUX IPOLECCOB
(du3nyeckre BEIMYUHBI U IEMOHCTPUPOBATh B3aUMOCBS3b MEXy HUMH;

—  HCIOJIb30BaTh JUIS ONHCAHHUsS XapakTepa NPOTEKaHUs (U3UYECKUX IPOLECCOB
(u3nyeckre 3aKOHbI C yU€TOM T'PAHULl UX IPUMEHUMOCTH;



—  pelaTh KaueCTBEHHBIE 337auy (B TOM YMCIIE U MEXKIIPEIMETHOTO XapaKTepa): UCIIONb3ys
MoJend, (U3MYECKUE BEIWYMHBI W 3aKOHBI, BBICTPAWBATh JIOTHYECKH BEPHYIO IICTIOYKY
00BsICHEHUS (JI0Ka3aTeNbCTBA) MPEIJIOKEHHOIO B 3aa4e rpoiiecca (SIBICHUS);

—  pemiath pacueTHBIC 33Ja4d C SBHO 33JaHHOW (PM3UYECKON MOJIENIbIO: HA OCHOBE aHAIN3a
yCJi0BUsA 3ala4u BBIACIIATH (1)I/I3I/I‘-IGCKYIO MOACIb, HAXOJAUTH (I)I/I3I/I‘-ICCKI/IG BCJINYHMHBI U1 3aKOHBI,
HEOOXOJMMBIC U JIOCTATOYHBIC JIJISl €€ PEUICHHUS, TPOBOIUTH PACYEThl U IPOBEPATH MOTYyICHHBIH
pe3ysbTar;

—  YYHTHIBaTh TPAHMIBI NMPUMEHEHHs W3YYCHHBIX (U3MYECKHX MOJEICH NpHU pPEHICHUU
(1)I/I3I/I‘-IGCKI/IX N MCXKIIPCAMCTHBIX 3a/1a4,

—  HCIOJIb30BaTh MH(MOPMAIMIO W TPUMEHSTH 3HAHHs O MPHHIUIAX PaOOThI U OCHOBHBIX
XapaKTEePUCTHKAX M3YYEHHBIX MAIIWH, MPUOOPOB M APYrHX TEXHUYECKHX YCTPOWUCTB IS
pELICHHS TPAKTHYECKHX, YIeOHO-HCCIIeIOBATEIBCKUX M MPOSKTHBIX 3a]1a4;

- HUCITIOJIB30BATh 3HAHUA O (1)I/IBI/ILI€CKI/IX 06’beKTaX U IIponeccax B HOBCGI[HCBHOfI KU3HU I
oOecrieyeHHst OE30MACHOCTH MPH OOpaIleHHH ¢ IPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBAMHU, JUIS
COXpaHEHHS 370POBbS U COOIIOICHUSI HOPM IKOJIOTHUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpene,
JUTSL IPUHSTHS PEIICHUH B IOBCEAHEBHOM KU3HU.

BbInyckHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

—  NOHUMame U 0OBACHAMb YEIOCMHOCMb PUUYECKOU Meopull, paziuyams paHuybl ee
APUMEHUMOCTU U MECO 8 PA0Y OpYeux (hu3uieckux meoputi,

—  grademv npuemamu  NOCMPOCHUs. MeOPemudeckux OOKA3amenbcmes, d maxdice
NPOCHO3UPOBAHUA 0COOEHHOCMEN NPOMEKAHUS (QU3UYECKUX ABLeHUll U NPOYecco8 HA OCHOBe
NOJLYYEHHBIX MeOPemU4ecKux 6bl60006 U QOKA3AMENbCME,;

—  Xapakmepuzoeamv — CUCMEMHYIO  CBA3b  MeHCOY OCHOBONONAAIWUMY — HAYYHBIMU
NOHAMUSIMU. NPOCMPAHCMEBO, 8PEMsl, Mamepusi (6ewecmeo, noie), OBUNCEHUEe, CULA, IHEPIUs;

—  @blogUcaAmMb  2UNOMe3bl  HA  OCHOBe  3HAHUA ~ OCHOBONONALAIOWUX — UUYECKUX
3aKOHOMEPHOCMeEl U 3aKOHO8,

—  CcamMocmosmenbHo NAAHUPOBAMs U NPOBOOUMb hu3ULeCKUe IKCHEPUMEHNbL,

—  Xapakmepuzoeamsv  2100aibHble  NPOOAEMbl,  Cmoswue  neped  Uen08edecmEoM.
9HepeemuuecKue, cblpbesble, IKON0SUUEeCKUe, — U POTb PUIUKU 8 PeueHUU JMUX npooaem,

—  pewamv NPAKMUKO-OPUCHMUPOBAHHbIE KAYeCMBEHHble U pacyemuvie Qusuyeckue
3a0auu ¢ 6blOOPOM huzuUecKoUu MoOenu, UCNONb3YS HEeCKOIbKO (QU3UYEeCKUX 3AKOHO8 UIU
popmyn, C6a3b18AIOWUX U3BECMHBLE (PUUUECKUE BETUYUHBL, 8 KOHMEKCMe MENCHPEOMENHbIX
ceszell;

—  00BACHAMb NPUHYUNBL PAbOMbL U XAPAKMEPUCIUKU U3YUEHHBIX MAWUH, NPUbopos u
MEeXHUYeCKUX YCMPOUCma,

—  00BACHAMb YCI08USL NPUMEHEHUs. PU3UYECKUX MOoOeell Npu peueHuu Qu3udecKux 3a0at,
Haxooums a0eK8amuyro npedioANCeHHOU 3a0ade husuyecKyro Mooeib, paspeulams npodiemy KaxK
HA OCHOBe UMEIOUWUXCSL 3HAHUL, MAK U NPU NOMOUWU MEeMOO08 OYEHKIL.

BpinycKHUK Ha yriiy0JIeCHHOM YPOBHE HAYYUTCSH:

— OOBACHATH M aHAJIM3UPOBATh POJIb U MECTO (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
HAayYyHOW KapTHHBI MHUpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHM U TEXHOJIOTHH, B MPaKTUYECKON
JIeITCILHOCTH JIIOACH;

—  XapaKTepH30BaTh B3aUMOCBSA3b MEXy (PU3UKON M JPYTUMH €CTECTBEHHBIMU HayKaMU;

—  XapaKTepu30oBaTh CHUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJATalOUMMH  HayYHBIMH
MOHATHUSMU: IIPOCTPAHCTBO, BpeMsi, MaTepus (BELIECTBO, MOJIE), ABMKEHHE, CHIIA, SHEPTHS;

— TOHUMaThb U OOBSACHATH IEJIOCTHOCTh (U3MUYECKON TeopuH, pa3iuyaTh TPaHMIIBI €e
IPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HUECKUX TEOPHIA;

— BJIAfeTh IpUEMaMH  IIOCTPOCHUS  TEOPETUYECKMX  JO0Ka3aTeslbCTB, a  TaKkKe
IPOTHO3UPOBAHUA OCOOCHHOCTEH MPOTEKaHUs (U3NYECKUX SIBICHUI M IMPOLECCOB Ha OCHOBE
HOJIy4EHHBIX TEOPETUYECKUX BBIBOJOB U J10KA3aTENIbCTB;



—  CaMOCTOSITEIbHO KOHCTPYHMPOBAaTh JKCIEPUMEHTATbHBIE YCTAHOBKU [UISI TPOBEPKH
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIOTHYIO M OTHOCUTEIBHYIO TIOIPEIIHOCTH;

—  CaMOCTOSTENILHO TUIAHUPOBAThH U TIPOBOUTH (PU3HMUECKUE IKCTICPUMEHTHI,

—  pemiath MPaKTHKO-OPHECHTUPOBAHHBIC KAYECTBEHHBIC U PacYeTHbIC (PU3MUCCKUE 3a7auu C
OTOPOY KaK Ha M3BECTHBIC (PU3NYCCKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICJIH, TaK U Ha TEKCTHI C
n30bITOYHON HH(DOpMaIUE;

—  OOBSCHATH TPAHUIBI MPUMEHEHHS H3YYCHHBIX (U3MUECKUX MOJIENCH IMPU pPEUICHUH
(U3NIECKUX U MEKITPEIMETHBIX 3a7ay;

— BBJIBUTaTh THIOTE3bl HAa OCHOBE 3HAaHUS OCHOBOIOJATAMIINX  (U3HUYECKUX
3aKOHOMEPHOCTEH M 3aKOHOB;

—  XapakTepu3oBaTh  INIOOANbHbIE  MPOOJEMBI,  CTOSAIIME TEpel  YeIOBEYECTBOM:
SHEPreTUYECKUe, CHIPhEBhIC, IKOJIOTHUECKUE, U POJIb (PU3UKU B PEIICHUH 3TUX IPOOIIeM;

—  OOBSCHATH MPUHIUIBI PadOTHl W XapPaKTEPUCTUKH HM3YUYEHHBIX MAIIWH, MPHOOPOB H
TEXHUYECKUX YCTPOUCTB;

—  OOBSCHATH YCJIOBHS TNMPUMCHCHHS (DPU3UYECKHX MOJENeH TpPH PEIICHUH (PUINICCKUX
3aja4, HaxXOJWTh aJCKBATHYIO MPEIJIOKCHHOW 3amade (U3NYECKYI0 MOJeNb, pa3peniarb
po0JIeMy KaK Ha OCHOBE MMECIOIIUXCS 3HAHUH, TaK M MPH IIOMOIIK METOJIOB OI[CHKH.
BbInycKHUK Ha YIJ1y0JeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

—  nposepsamb IKCNePUMEHMATbHLIMU CPEOCMEAMU Bbl0BUHYMblE 2UNOMESbl, POPMYIUPYS
yenv UCcie008aHus, Ha OCHOBe 3HAHUSL OCHOBONONA2AIOWUX (DUIULECKUX 3AKOHOMepHocmell U
3aKOHO8;

—  onucwLleamv U AHATUIUPOBAMb NOJYUEHHVIO 8 pe3yibmame NpPO8eOeHHbIX (Yu3UuecKux
IKCHEPUMEHMO8 UHPOpMAaYUI0, ONpedesimb ee 00CMOBEPHOCb,

—  NoHUMamv U O0OBACHAMb CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOWUMU HAYYHLIMU
HOHAMUAMU: NPOCMPAHCMEBO, 8peMsl, MAmepusl (6eujecmaso, noie), 08UNCeHue, CULA, IHEPIUsl;

—  pewamv  IKCHEPUMEHMANbHble,  KA4yeCmeeHHble U KOAUYeCmeeHHvle  3a0ayu
ONIUMNUAOHO20 YPOBHS CIONCHOCMU, UCNONb3YS (husuyecKue 3aKoHvl, a MAaKice YpasHeHus,
ceazvlgarouue Quzuieckue geIUyUnbl,

—  QHANU3UPOBAMb 2PAHUYbLL NPUMEHUMOCMU (DUIUYECKUX 3AKOHOB8, NOHUMAMb 6Ceo0ujull
xapaxkmep ¢yHOaMeHmaibHbiX 3aKOHO8 U OCPAHUYEHHOCb UCNOIb308AHUS YACMHBIX 3AKOHO8;

—  opmyruposams u pewiamv HO8ble 3A0ayu, BO3HUKAOWUe 8 X00e YYeOHO-
uccne008amenbeKol U NPOeKmHOU 0esimelbHOCML,

—  ycoeepuieHcmeosams npudopvl U Memoovl UCCIe008AHUSL 6 COOMBEMCMEUU C
NOCMAGAEHHOU 3a0ayell;

—  UCNONBb3068aAMb MEMOObl MAMEMAMUYECKO20 MOOTUPOBAHUS, 8 MOM HUCle npocmeuuue
cmamucmuyeckue Memoowvl 0 00pabomKu pe3yibmamos IKCnepuMenmad.

2.Conep:kanue y4edGHOro nmpeamera

10 KJTACC

BBenenune. OcCHOBHBIE 0COOCHHOCTH (PM3UYECKOT0 METO/Ia MCCJIeIOBAHUS

dus3nka Kak Hayka W OCHOBA €CTECTBO3HAHHUS. OKCHEPUMEHTANbHBIA XapakTep (U3HKH.
duznyeckue BEIUYUHBI U UX u3MepeHue. CBa3u Mexay pusmdeckumu BennduHamu. Hayunbie
METO/Ibl MO3HAHMS OKPYKAIOLIEr0 MUpa M UX OTIMYHE OT APYTrMX METOAOB NO3HaHMs. Poib
HKCIIEPUMEHTa U TEOpPUM B Ipollecce Mo3HaHus npupoxabl. Hayunsle rumnotessl. dusnueckue
3aKoHBl. Pu3nUeckue Teopuu. ['paHMIIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB U TEOPHIA.
[Tpuntun coorBeTcTBUsA. OCHOBHBIC 3JIEMEHTHI (PU3HUYECKOW KapTHHBI MUPA.

Mexanuka

Mexanuyeckoe JABMKEHHE U e€ro BHIbl. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBHIKCHHS.
[TpsimonuHeiHOEe paBHOYCKOpeHHOE aBuxkeHHe. [IpuHuun otHocurensHOCTH ["anuies. 3akoHbI
JuHaMUKU. BecemupHoe TAroteHue. 3aKOHbl COXpaHeHUsl B MexaHuke. [IpenckasarenbHas cuia



3aKOHOB MEXaHUKU. VIcronb30BaHNE 3aKOHOB MEXAHHUKH Ul OOBSICHEHUS IBUKECHUSI HEOSCHBIX
TEI 1 Pa3BUTUS KOCMUYECKHX HCCIENOBAHMM. ['paHMIBl NPUMEHHMOCTH KJIACCUYECKOU
MEXAHUKH.

JemoHcTpanmmu.

3aBUCUMOCTh TPA€KTOPUU OT BbIOOpa cucTeMbl oTcueTa. [lajfeHue Ten B BakyyMe U B BO3IYyXeE.
SBnenne nHepiuu. CpaBHEHHME MacC B3auMOJCHUCTBYrOIIUX Ten. M3mepenue cui. CroxeHue
CHJI. 3aBUCHMOCTh CHJIBI yHpyroctu ot aedopmarnuu. Cuna TpeHus. Y CIOBUS paBHOBECHUS Tell.
PeaktuBHOE aBmxkeHue. [lepexon KuHETHYECKON SHEPTUU B MOTEHIUAIBHYIO.

Mouiexkyasipuas puszuka. TepMoauHaMuKa.

BO3HUKHOBEHHE AaTOMHCTHUYECKON T'MIIOTE3bl CTPOEHHUs BEUIECTBA U €€ 3KCIEPUMEHTAJIbHBIC
J0Ka3arenbcTBa. AOCOJIOTHAs TemIeparypa Kak Mepa CpeIHedl KHHETHYeCKOH JSHepruu
TEIJIOBOTO JIBU)KEHMSI YacTHL] BellecTBa. Monenps uaeanbHoro rasa. /laBinenue rasa. YpaBHeHue
COCTOSIHUS Ui€aIbHOro ra3za. CTpoeHUe U CBOMCTBA KUJKOCTH, TBEPIOIO TeNa.

3akonbl TepmoauHamuku. [lopsamok u xaoc. HeobpaTumocTh TEMmIoBBIX IpoIeccoB. TerioBbie
JIBUTATEJIM U OXPaHA OKPYKAIOIIEH CPEBI.

Mopenb ctpoenus xuakocteil. Mcnapenue u kunenue. Haceiennslii nap. Bnaxzocts Bo3ayxa.
Kpucrannuueckue u amopdHbIe Tena. Y paBHEHHE TEIIOBOTO OajaHca.

JlemoHcTpanuu.

Mexanuueckass Mozelb OpOYHOBCKOIO JBHMXKEHUS. l3MeHeHue naBiieHus raza ¢ M3MEHEHHUEM
TEMIIEPaTyphl NPU MOCTOSIHHOM o0beMme. M3MeHeHne oobema raza ¢ K3MEHEHHUEM TeMIlepaTypbl
IIPY TIOCTOSIHHOM JaBlieHHH. MI3MeHenne oobema ra3za ¢ “3MEHEHHEM JIaBJICHHS IIPU MTOCTOSIHHOM
temriepatype. Kumenue BOAbl IpU IOHUKEHHOM JIaBJICHUH. YCTPOWCTBO IICUXpOMETpa U
rUrpomMerpa. SIBjieHne moBEepXHOCTHOTO HATSHKEHUS KUAKOCTH. Kpucrammmueckue u aMmophHbIe
Tena. OObeMHbIE MO CTPOSHHS KPUCTAUIOB. MOeNn TeMIOBBIX ABUTaTENICH.
DJIeKTPOAMHAMHUKA

ONEMEHTApHBIM  IEKTPUYECKUN  3apsd. 3aKOH COXPAaHEHHUs DJIEKTPUYECKOro  3apsja.
DnekTpuueckoe mojie. DIEKTPUYECKUH TOK. 3aKOH KyloHa. HampskeHHOCTh 3IeKTpUYECKOTrOo
noysa. Ilpunnmn cynepnosunuu  noned. IIpoBOoAHMKM B 3JIEKTPOCTaTUYECKOM  IIOJIE.
Hwuonextpuku. Ilomapuszanus nudnexkTpukoB. [OTEHIMAIBHOCTH 3IEKTPOCTATHYECKOTO ITOJIS.
[ToreHnMan u pa3HOCTH MOTEHIIMATIOB. DJIEKTPOEMKOCTh. KOHIeHCaTOPBHI.

3akon Owma qus monmHod uenu. CompoTtuBieHue. Onekrpuueckue 1menu. CoeauHeHUs
NPOBOJHUKOB. PaboTa M MOIIHOCTh TOKA. DJEKTPOJABMKYIIAS CHJA. DJIEKTPUYECKUH TOK B
pa3nuyYHbIX cpenax. JlemoHcTpanuu.

OnexrpoMerp. IIpOBONHUKM M NHANEKTPUKH B DJIEKTPUYECKOM IOJ€. DHEprus 3apsKeHHOTO
KOHJEHCATOpa. OJIEKTPOU3MEpUTEIbHbIE NPUOOPH.. MarHuTHOE B3aUMOJEHUCTBHUE TOKOB.
OTKJI0HEHNE 3JIEKTPOHHOTO IyYKa MarHUTHBIM ITOJIEM. MarHuTHas 3aruch 3ByKa.

Hrorosoe nosropenue

JlabopaTopHbie padoThI:

1. W3yueHue ABMKEHUS Tena, OPOLUIEHHOTO TOPHU30HTAIBHO

2. V3ydenuwe HBWXEHHS Tela 1O OKPY)KHOCTH IOJ JIEHCTBHEM CHJI YIPYTOCTH H
TSKECTH

N3mepenne )KeCTKOCTH MPYKUHBI

N3mepenue kodppuienTa TpeHus CKOJIbXKEHUs

W3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU

N3ydeHne paBHOBECHS TENA MO AEHCTBUEM HECKOIBKUX CHII

OmnbITHas poBepka 3akoHa [ eii-JIroccaka

N3ydeHne nocineaoBaTenbHOro U NapauieIbHOr0 COEIMHEHUS IPOBOIHUKOB
Onpenenenue HIEKTPOJIBIKYIIEH CHUIIBI W BHYTPEHHETO CONPOTHUBIICHUS
HCTOYHUKA TOKA

©OoNo kAW



11 KJTACC

DJIeKTPOAMHAMMKA.

MaruauTHoe noJsie

B3aumoneiictBue TokoB. MaruutHoe mnosie. MHaykimuss marHutHoro mnojsa. Cuia Awmmepa.
Nuaykuus marautHoro nodst. Cuna Jlopennia. MarHuTHbIE CBOMCTBA BEIIECTBA.
DJIEKTPOMAarHUTHAsA MHAYKIHUSA

OtkpeiTHE 3€KTpoMarHuTHOM wuHAyKUuU. IlpaBuno Jlenna. MarHuTHBIE NOTOK. 3aKoOH
JJIEKTPOMarHUTHOM  MHIAyKUuW. BuxpeBoe  snexrtpuueckoe  nose.  CamoMHIyKIus.
NHAYKTUBHOCTh. DHEPrUsl MATHUTHOTO I0JI. DJIEKTPOMAarHUTHOE I10JIE.

Mexanu4yeckue u 3J1eKTPOMATHUTHBIC KOJICOAHUS U BOJIHBI

Mexanun4yeckue KojaeOaHus

CBoOoanbie KoeOanus. MatemMaTH4YecKuii MasTHUK. ['apMOHHUYeCKHe KoJjeOaHus. AMILIUTYA,
nepuoJ, yacToTa u ¢asza kojebanuii. Beinyxaennsie konebanus. Pezonanc. ABTokoneOaHusl.
DJIeKTPOMarHUTHBIE KOJIeOaHus

CBobOoxnble KoneOaHUS B KoyieOaTenbHOM KOHType. Ileproa CBOOOIHBIX 3IEKTPHUECKUX
KosiebaHuil. BelHyxaeHHble KkojeOaHus. IlepeMeHHBI 3nekTpuueckuii Tok. EmkocTes u
MHAYKTUBHOCTh B LIEIIM NIEPEMEHHOI0 TOKAa. MOLIHOCTh B LI€NIK IEPEMEHHOro Toka. Pe3oHaHC B
JIEKTPUUECKON 1enH. ABTOKOJIEOaHNUS.

['enepupoBanue 3nexkTpuueckoit s3uepruu. Tpanchopmarop. Ilepenaua sanekTpuyeckoit SHEPruu.
MexaHn4ecKue BOJIHbI

[IpononpHple M momnepeuHble BoJIHBL. J{uHA BonHBL. CKOpPOCTH pacHpOCTPAHEHHUS BOJIHBL
VYpaBHeHue Oerylieil BOJIHbL. 3BYKOBbIE BOJIHBI.

DJIeKTPOMarHuTHbIe BOJHBI

W3nmyuenne 3IIEKTPOMArHUTHBIX BOJIH. (CBOWCTBAa 3JEKTPOMAarHUTHBIX BOJH. [IpuHumn
panuocssizu. TeneBuaeHue.

Onrtuka

CgeToBbI€ BOJHBI

Ckopocts cBera. [Ipunnun I'roiireHca. 3akOH OTpaKEHMsI CBETA. 3aKOH IPEJOMJICHUS CBETa.
[Tonmroe otpakenwue. JIunzpl. @opmynia TOHKOM JuH3KL. [lomydeHre n300pakeHusI C TOMOIIBIO
auH3bl. Jlucnepcus csera. Mutepdepennus csera. KorepentHocTs. [IudpakunonHas pemerka.
[Toniepe4HOCTh CBETOBBIX BOJIH. MOJISIPU3ALUs CBETA.

DJIEeMEHTHI TEOPUH OTHOCUTEIbHOCTH

[Toctynarel TEOpUM OTHOCUTENBHOCTH. OTHOCUTENBHOCTh OJJHOBpEMEHHOCTU. OTHOCUTENBHOCTh
JUIMHBI M BPEMEHHBIX  HMHTEPBAIOB. 3aBHCHUMOCTb MacChl OT CKOpOCTH. PenstuBucrckas
nuHaMuka. CBsi3b MacChl C SHEPTHUEH.

HN3nyyenne U ciekTpbl

Bunb! cnextpoB. CriekTpanbHbIi aHanu3. 1lIkana 371eKTpOMarHuTHBIX BOJIH.

KBanToBas ¢usnka

CgeToBbIe KBAHTHI

TennoBoe wuznmyuenue. Ilocrostnnas Ilnanka. ®dotorddext. VYpaBHeHue OIiHIITENHHA I
dotordpdexra. DOTOHEI.

ATOM M aTOMHOE SIAPO

Crpoenue aroma. OnbiTsl Pezeppopaa. KBanroseie noctrynarsl bopa. Monens aroma Bogopoaa
bopa. KsantoBasg wmexanuka. ['mmoreza ne bpoiina. KopmyckynspHO-BOJHOBOW Tyaiau3M.
Hudpakius >5mekTpoHoB. JIazepsl.

Metonpl perucTpanuy  JIEMEHTapHbIX 4YacTUll. PaguoakTWBHBIE IIpEBpalleHHs. 3aKOH
paauoaKTUBHOrO pacnana. IIpoTOH-HEHTpOHHAs MOJAENb AaTOMHOTO sApa. ODHEPrusl CBI3HU
HYKJIOHOB B sifipe. /lesieHue u CuHTe3 saep. AnepHas S3HEPreTuka.

DJIeMeHTapHbIe YaCTHIbI

Tpu sTana B pa3BUTUN JIEMEHTAPHBIX YaCTHULl. AHTUYACTHUIIBL.

JieMeHThI acTPOPU3NKHU



3Be3aHOoe HeOo. M3MeHeHre Buia 3Be3IHOTO Heba B TEUEHUE CYTOK U B TeueHue rojga. CTpoeHue
Conneunoil cuctembl. @Pusmyeckas npupoga ten ConHeuHou cuctembl. COJHIIE W 3BE3[IbI.
Crpoenue u 3Bosonus BeeneHnoil.

@DuU3MKA U MeTOIbI HAYYHOT'0 MO3HAHUS

Enunas ¢usmdeckas kaptuHa mupa. Ou3nka 1 HAydHO-TEXHUYIECKAs PEBOJTFOITHS.
O6o0maronee NOBTOpeHne

JlaGopaTopHble padoThI:

1. HaGnronenue qeicTBUS MarHUTHOTO TIOJISE HA TOK.

2. 3yueHue siBJIEHUS 3JIEKTPOMArHUTHOM UHIYKIUH.

3. Onpenenenue ycKopeHus: CBOOOTHOTO MaICHUS TIPH MTOMOIIN MasSTHHUKA.

4. 3mepenue noka3aTess MpeioMIICHUs CTEKJIa.

5. OnpeneneHne ONTHYECKON CHITBI U (DOKYCHOTO PACCTOSIHHSI COOMPAIOIIEH JTNH3HI.
6. 3mepenue JIMHBI CBETOBOM BOJIHBI TP MOMOIIY AU(PPAKIIMOHHON PEIIETKH.

7. HabGnronenue CrjionHoTo U JIMHEHHOTO CIIEKTPOB.

3. TemaTnueckoe IJIAHUPOBAHHE

10 kaace
Tema KomnunuectB
0 4acoB
BBEJIEHME. OcHOBHBIE 0COOCHHOCTH (PU3UYECKOTO METOa 1
HCCIEI0BaHUS
MEXAHHUKA 25
Kunematuka 8
JluHaMuKa ¥ CUJIbI B IPUPOJIE 9
3aKkoHbI COXpaHeHUs1 B MexaHuke. CTaTuka 8
MOJIEKYJISAPHASA ®U3UKA. TEPMOJNHAMMUKA 21
OcnoBel MKT 9
B3anmubIe ipeBpalenus :KUIKOCTEN U ra3oB. TBEpAbIE 4
Tena
Tepmoanaamuka 8
JIEKTPOANHAMMKA 20
DnexTpocTaThKa 8
ITOCTOSTHHBIN DIIEKTPUYECKHUM TOK 6
DIEeKTPUUYECKHUM TOK B pa3JIMUHBIX cpeaax 6
IMOBTOPEHUE 1
HUTOI'O 68

JlaGopaTopHbIX paboT — 9, KOHTPOJIBHBIX PadbOT — 8



11 kiaace

§ Konudgec
- Tema TBO
/1
4acoB
1. MarauTtHoe 1oje 2
2. DNeKTpOMarHuTHasT WHITYKIIHS 4
3 MexaHuuyeckre U 3JeKTPOMarHUTHEIE KOJICOaHUs 1 16
BOJIHBI
4, OntHka 15
5. | KBanToBas ¢puszuka 19
6. | DnemeHTHI acTpoU3UKH 5)
7. ®dusnKa ¥ METOJIbI HAYYHOTO MCCIICIOBAHUS 1
8. Oo6o0maroiiee MOBTOPEHHE. 6
HUTOI'O 68

JlaGopaTopHBIX paboT — 7, KOHTPOJIBHBIX pabOT — 5

BCEI'O — 136 yacoB



