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HOACHUTEJIBHAA 3AIINCKA

[Ipennaraemas paboyasi mporpaMma mo Gpu3uke st CpeaHer (ToHoM) 00meoOpa3oBaTeb-
HOU IIKOJIBI peau3yeTcst Ipu ucroib3oBannn yaeOHKOB « PU3NUKA» mis 10 u 11 kimaccoB TuHUN
«Knaccuueckuii kype» aBtopos I'. fI. Mskumesa, b. b. Byxosnesa, H. H. Corckoro, B. M. Hapy-
ruHa moj pexaknuein H. A. TlapdeHnTheBoii.

[Iporpamma coctaBiieHa Ha OCHOBE:

— TpeOOBaHMI1 K pe3yIbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHON MPOTrPaMMBI CPE/IHE-
ro obmero odpazoanus (OOIT COO), npencrasieHHbx B DenepaabHOM TOCYIapCTBEHHOM 00pa-
3oBatesibHOM crangapte (PI'OC) cpeanero odiiero oopazoBanus;

— [IpumMepHO# OCHOBHOM 00pa30BaTEIbHON MPOTrPaMMBbI CPETHETO 00IIer0 00Opa30BaHuUs.
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA

®dusnka, Kak Hayka 0 Hanbojee 00IMMX 3aKOHAX MPUPO/IbI, BBHICTYIAs B Ka4€CTBE yueOHOTO
MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CUCTEMY 3HAaHUU 00 OKPYXKAIOIIEM MHpE.
[IxonbHBINA KypC (GUBHKHU - CHCTEMOOOPA3YIONIHH JIJIsi €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MMOCKOJIBKY (DU3UYECKHE 3aKOHBI JIS)KAT B OCHOBE COJACPIKAHUS XUMHH, OUOIOTHH, (PU3NIECKOM T€0-
rpaduu ¥ aCTpOHOMHUHU.

N3yuenne Gusnuku sBIsSETCS HEOOXOIUMBIM HE TOJIBKO TSI OBJIQJICHHS OCHOBAMHU OJTHOM U3
€CTECTBEHHBIX HayK, SIBJIAIONICIHCS KOMIIOHEHTOH 001ero oOpa3oBanus. 3HaHUe GUBHKHU B €€ UCTO-
PUYECKOM Pa3BUTHH IOMOTAET YEJIOBEKY MOHSITH MPOIECC (POPMHUPOBAHUS IPYTHUX COCTABIISIOMINX
COBPEMEHHOU KyIbTyphl. [ 'yMaHuTapHOe 3HaueHne GU3NKK KaK COCTaBHOW YacTH oOiiero odpaso-
BaHUS COCTOUT B TOM, YTO OHA CIOCOOCTBYET CTAHOBJICHUIO MUPOIIOHUMAHHUS U Pa3BUTHIO HAYYHO-
ro crnoco0a MBIIIJICHHS], TTO3BOJISIONIET0 OOBEKTUBHO OLICHUBATH CBEJICHUSI 00 OKpPYKAIOLIEM MUPE.
Kpome Toro, oBnaneHue OCHOBHBIMU (U3UYECKUMH 3HAHUSMH Ha 0a30BOM YpPOBHE HEOOXOIUMO
MPAKTUYECKU Ka)KJIOMY YEJIOBEKY B COBPEMEHHOMN KU3HU.

Jlia pemienus 3aa4 (GOpMHPOBAHUS OCHOB HAyYHOTO MUPOBO33PEHUS, Pa3BUTHS UHTEIICK-
TyaJIbHBIX CITIOCOOHOCTEW M MO3HABATENbHBIX HHTEPECOB LIKOJIBHUKOB B MpOliecce U3ydeHUs U3 u-
KM OCHOBHOE BHHMAaHUE CJIEIyeT YIENIATh He CTOJBKO Mepeaaye CyMMbl TOTOBBIX 3HAHHM, CKOJIBKO
3HAKOMCTBY C METOJAaMU HAay4YHOTO MO3HAHUS OKPYKAIOIIEr0 MHpA, IOCTAaHOBKE mpoliem, Tpedy-
IOLIUX OT YYal[UXCs CAMOCTOATEIBHON JAESITENFHOCTH MO UX Pa3pEIICHHUIO.

Hesn nzydenust Gu3HKU B cpeHe (ITOTHOM) IITKOJIE:

— (dhopMupoBaHHe y 00yHarOIMUXCS YBEPEHHOCTH B IIECHHOCTH 00pa30BaHMsl, 3HAUUMOCTH (PU-
3UUYECKUX 3HAHUH IS KaXKI0TO YeIoBeKa, HE3aBUCUMO OT ero Npo¢deCCHOHAIbHON AesITENbHOCTH;
— OBJIaJICHUE OCHOBOIOJIATAIOIIUMH (PU3HMUECKUMU 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPH-
SIMH; pacIiupeHne 00bEMa UCTIONb3YeMbIX (PU3NUECKUX MOHATHI, TEPMUHOJIOTHUU ¥ CUMBOJIMKHY;

— npuoOpeTreHue 3HaHUM O (PyHJaMEHTANbHBIX (PU3NYECKHX 3aKOHAX, JIEKAIIUX B OCHOBE
COBPEMEHHOU (pu3nueckoi KapTUHBI MUpa, O HauboJee BAXKHBIX OTKPBITUAX B o0nacTu (hU3HKH,
OKa3aBIIUX OMpEJEINAIoNIee BIUSHUE HA Pa3BUTHE TEXHUKU M TEXHOJOTUHU; TIOHUMaHue Qu3nde-
CKOM CYIIHOCTH SIBJICHHI, HabI0qaeMbIX Bo BeeneHHoi;

— OBJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHMSI MPUPOJbI, UCMOIB3YeMbIMU B (H-
3uKe: HaOII0JeHHe, OMHCAHHWe, W3MEPEHHE, BBIJABIKCHHE THIIOTE3, MPOBEICHHE SKCIIEPHUMEHTA;
OBJIaJICHUE YMEHHUSIMU 00pabaThIBaTh TaHHBIC SKCIIEPUMEHTA, OOBSICHSTH MOJTy4YE€HHBIE PE3YIIbTATHI,
yCTaHABIUBATh 3aBUCUMOCTH MEXy (PU3MUEeCKUMH BeTMYMHAMH B HAOII0aeMOM SIBIICHUH, JIENaTh
BBIBO/IbI;

— 0TpaboTKa yMEHUs pemiaTh (PU3NUecKre 3aJaui Pa3HOro YPOBHS CIOKHOCTH;

— HpI/IO6peTeHI/IC OIIbITa p33H006p8.3HOI71 ACATCIbHOCTHU, OIIbITA IIO3HAHUA M CaMOIIO3HAHUA,
yMeHI/Iﬁ CTaBUTH 3aJa4u, pPCIlaThb HpO6J’ICMLI, NpUHHUMAaTh PCUICHUS, UCKATh, aHAJIM3UPOBATL U 00-



pabareiBaTh WH(GOPMAIIMIO; KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETCHIIMN), UMEIOIIUX YHUBEP-
CaJIbHOC 3HAUYCHUC: KOMMYHUKATHBHBIX HABBIKOB, HABLIKOB COTPYAHHNYCCTBA, HABBIKOB H3M€p€HHI>i,
HAaBBIKOB 3(PEKTHUBHOTO M OE30MACHOTO MCIIOJIb30BAHMS PA3IMYHBIX TEXHUUECKHX YCTPOICTB;

— OCBOEHHE CIIOCOOOB HCIIOJB30BaHMUA (PU3UUECKUX 3HAHUN JUIS PELICHUsS MPAKTHYECKHX
3amad, Ui 0OBSICHEHUS SIBICHUM OKPYKAIOMICH NeHCTBUTEILHOCTH, AJIs oOecriedueHus 0e30macHO-
CTH JKM3HHU U OXPaHbl IPUPOJIbI;

— Pa3BUTHUC MMO3HABATCIILHBIX UHTCPECOB, NMHTCIUICKTYAJIbHBIX U TBOPYCCKHUX cnocoOHocCTEl B
nporecce NpuoOpeTeHus] 3HaHUK ¢ UCITIOJIB30BAaHUEM PA3IMYHBIX UCTOYHUKOB WH(POPMAIUU U CO-
BPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHI; YMEHUI (POPMYIUPOBATH U 000 CHOBBIBATH COOCTBEH-
HYIO TTO3UIHIO 110 OTHOIIECHUIO K (PU3UIECKOM HH(POPMALINH, ITOJTydaeMOil U3 pa3HbIX HCTOYHUKOB;
— BOCIIMTAHUC YBAXUTCIIBHOI'O OTHOLICHUSA K y‘-IéHI)IM H UX OTKPBITUAM; YYBCTBA IrOpA0CTHU
3a POCCUHCKYIO (U3UYECKYIO HAYKY.

OcoOeHHOCTD Lienenonaranus 11 0a30BOro YpoBHsI COCTOUT B TOM, YTO O0Oy4eHHE OpUEH-
THPOBAHO B OCHOBHOM Ha (pOpMHpOBaHHUE Y 00yyaroumxcs o01el KyabTypbl U HAyYHOTO MUPOBO3-
3pEHHUs], HA HCIIOJIb30BAHNE MTOTYYEHHBIX 3HAHUM U YMEHU B MIOBCEHEBHOM KHU3HMU.

Oco0eHHOCTD 1eJeTnoaranus UIsl yeayoiéHH020 YPOB8Hs. COCTOUT B TOM, YTOOBI HaIIPaBUTh
JeSITENIbHOCTh CTApIICKIACCHUKOB Ha MOJATOTOBKY K Oyaymieil mpodeccuoHanbHOM 1eATeNbHOCTH,
Ha (OpMUPOBAaHNE YMEHHUI U HaBBIKOB, HEOOXOAUMBIX Ui IPOJOJLKEHHsI 00pa30BaHMs B BBICIINX
y4eOHBIX 3aBEJCHUAX COOTBETCTBYIOUIETO MPOQUIs, a TaKk)kKe Ha OCBOGHHE 00bEMa 3HAHUM, AOCTa-
TOYHOTO JIJIsI TIPOJIOJDKEHHSI 00pa30oBaHus U caMO0Opa30BaHUsI.

Copepxanue Kypca GU3MKH B IPOrpaMMe CPeHEro o01ero o0pa3oBaHus CTPYKTYpUpPYeET-
Csl HA OCHOBE (DM3MUYECKUX TEOPHI M BKIIIOYAET CIEAYIOIINE pa3Jiesibl: HAyYHBI METOJ| MO3HAHUS
MIPUPO/IbI, MEXaHHKa, MOJIEKYJIsipHas (Gu3MKa U TEPMOJAUHAMUKA, IEKTPOJIMHAMUKA, KOJIeOaHUs U
BOJIHBI, ONITHKA, CIIE[MaIbHAs TEOPHsI OTHOCUTEIBHOCTH, KBAaHTOBas (pU3HKa, CTpoeHNEe BeeneHHo.

MECTO KYPCA ®U3UKHU B YYEBHOM IIJIAHE

Jlnst yrnyOnéHHOTO YpOBHS M3ydeHUs GU3MKU MmporpamMmMa paccuutana Ha 340 4 3a qBa rona
o0yuenus (o 5 1 B Henenmio B 10 u 11 xnaccax).

PE3YJIbTATBI OCBOEHUA KYPCA ®U3UKU

JlesTenbHOCTh 00pa30BaTEIILHOTO YUPEXKIACHHUS 0011ero oopa3oBaHus B 00yuyeHUN (PU3UKE B
cpenHel (TIOJTHOM) MIKOJIE JOJDKHA OBITh HAaNPaBJIeHa Ha JOCTIKEHHE 00YYAIOIIMMUCS CIIEAYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB:

— YMEHHE YIPaBJIATh CBOCH NIO3HABATEIILHOU JEATEIbHOCTBIO;

—TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, HA MPOTSI-
KCHUU BCEH JXU3HH, CO3HATEJIbHOE OTHOIICHHUE K HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO
YCIEIIHOM MPOo(EeCCHOHAIBHON U OOIIECTBEHHOW JACATEIIbHOCTH;

— YMEHHE COTPYJHHYATh CO CBEPCTHHKAMH, JCTHMH MIIQJIIETO BO3pacTa, B3POCIBIMH B
00pa3oBaTelbHOU, Y4eOHO-UCCIIeI0OBATEIBCKON, IIPOCKTHOM U IPYTUX BUIAX JCATCILHOCTH;

— c)OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKH; OCO3HAHUE 3HAYUMOCTU HAYKH, BIAJCHUS JOCTOBEpHOI MHPOpMaIueit o mepeoBbIxX
JOCTHKEHHUSIX U OTKPBITHSIX MHPOBOM M OTEUYECTBEHHOW HAYKH; 3aWHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSX 00 YCTPOHCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

——4yBCTBO T'OPJIOCTH 38 POCCUMCKYIO (PU3MUECKYIO HayKy, TYMaHU3M;
— IOJIO)KUTEIILHOE OTHOIIEHUE K TPYAY, LIEJIEYyCTPEMIIEHHOCTD;

— OKOJIOTMYECKas KYJbTYypa, GepexcHoe OTHOIICHUEC K pO,Z[HOfI 3EMJIC, IPUPOAHBIM oorat-
ctBaM Poccuu u MHUpa, TOHUMAHUC OTBCTCTBCHHOCTHU 3a COCTOSAHUC MPHUPOAHBIX PCCYpCOB U pa-
3YMHOC IMTPUPOJOIIOJIB30BaHUC.



MeTanpeaAMeTHBIMH Pe3yJabTATAMM OCBOCHHSI BBIITYCKHUKAMU CPEIHEN (TIOJHOM) IIKOJIBI
MIPOrPAMMBI TI0 (PU3HKE SIBIISTFOTCS:

OceoeHue pe2yisImusHbIX YHUBEPCATbHBIX YHeOHbIX OellCTNEULL:
CaMOCTOSITEIIBHO OTPEACIATh LENH, CTaBUTh M (POpMyIHpoBaTh COOCTBEHHBIE 3a/1a4i B 00pa3oBa-
TEIHHOU JESITSILHOCTH U )KU3HCHHBIX CUTYaIUSX;
OIICHUBATh PECYPCHI, B TOM YHUCJIC BPEMsI U JPyrue HeMaTepHAIbHBIC PECYPChI, HEOOXOIUMBIC IS
JOCTI>KEHUS TIOCTABIICHHOM paHee 1IeNu;
COIIOCTABJISTh UMEIOIINECS] BO3MOKHOCTH M HEOOXOAMMBIE ISl JOCTHKEHHUS SN PECYPCHI;
ONPENENATh HECKOIBKO MyTEN JOCTUKEHUS TOCTABICHHOM 1IENH;
3aJ1aBaTh MapaMeTPbl U KPUTEPHH, IT0 KOTOPBIM MOXHO OTIPECIIUTh, YTO [Eh TOCTUTHYTA;
COTIOCTABIIATH MOJYYCHHBIA PE3YNIbTAT IESTEIHLHOCTH C TIOCTABICHHOH 3apaHee [eNbio;
OIICHUBATh TIOCIIEACTBUS JOCTIKEHHSI TIOCTABICHHOH 1EJHN B ACATEIEHOCTH, COOCTBEHHOM KU3HH U
KU3HU OKPYKAIOIIUX JIFOJIEH.

Ocsoenue no3HasamebHblX YHUBEPCANbHBIX YYEOHbIX OeUCMBULL:

® KPUTHYECKH OLEHUBATh U UHTEPIPETUPOBATH HHPOPMAIMIO C PA3HBIX MO3HUIIMIA;

e pacno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MHPOPMAITMOHHBIX HCTOUYHUKAX;

® JCMOJIb30BaTh Pa3IMYHBIE MOJCIIBHO-CXEMATHYECKUE CPENICTBA IS TIPEACTABICHUS BBISBIICH-
HBIX B MUH(OPMAIIMOHHBIX HCTOYHUKAX MPOTUBOPEUNIL;

® OCYIIECTBIISATh pa3BePHYTHIN MH(GOPMALIMOHHBIN MOUCK U CTABUTh Ha €r0 OCHOBE HOBBIE (yueo-
HBIC U HO3HaBaTeJ'II)HI)Ie) 3aaa4u,

® CKaTh U HAXOJUTh 000OMIEHHBIE CITOCOOBI PEIIeHHUs 3a/1a4;

(] HpI/IBO)]I/ITI) KpI/ITI/I‘IeCKI/Ie apFYM€HTI)I, KaK B OTHOIIICHUHN CO6CTB€HHOFO CY)I()IGHI/ISI, TaK U B OT-
HOILIECHUM JACUCTBUI U CYXKJIEHUI APYroro 4eJ0BEKa;

® AHAIM3UPOBATH M MPEOOPA3OBBIBATH MTPOOIEMHO-IPOTHBOPECUUBLIE CUTYAIINH,

® BBIXOJWTH 32 PAMKH y4eOHOTO MpeaMeTa U OCYIIECTBIATh IeICHANPABICHHBINA TIOUCK BO3MO K-
HOCTH IIHPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB JACHCTBUS;

® BBICTpaMBaTh HWHJWBHUAYAIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHIO, YUUTHIBAsS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUUYCHUS;

® MCHSTH U YACPKUBATh Pa3HbIC MO3UIMU B MO3HABATEIBHOUN ACITEIBHOCTU (OBITh YICHUKOM H
yauteneM; GopMynrpoBaTh 00pa30BaTeNbHBIN 3alPOC U BBIMOJIHATH KOHCYJIBTAaTHBHBIE (YHK-
UM CaMOCTOSTEIHFHO; CTaBUTh NPOOIeMy U paboTaTh HaJl €€ pPEelICHUEM; YIIPaBIATh COBMECT-
HOM MO3HABATEJIbHOMN JCATEIBHOCTHIO U TIOTIUHATHCS).

KommyHnukamuegnvie yHugepcanbHole yuednvle Oeticmeus.:

— OCYIIECTBIATH JICTIOBYI0 KOMMYHHKAIIMIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIIBIMH
(kax BHYTpH 00pa30BaTelIbHOM OPraHU3aIMH, TaK U 3a e€ MpeIeaMu);

— IIPU OCYILECTBJICHUH TPYIIIOBON pabOThI OBITh KaK PYKOBOJMTEIEM, TaK U YWICHOM TIPO-
EKTHOW KOMaH/Ibl B Pa3HBIX pOJIX (T€HEPaTOPOM UACH, KPUTUKOM, UCIIOJHUTENIEM, MPE3CHTYIOIUM
UT. 1.);

— pa3BEepHYTO, JIOTMYHO U TOYHO H3JIaraTh CBOI TOYKY 3PEHHS C MCIIOJIb30BAHHEM aJCK-
BaTHBIX (YCTHBIX U MTMCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

—— pacrno3HaBaTh KOH(IMKTOI€HHBIE CUTyallUd U MPEeloTBpaIlaTh KOH(IUKTH 0 MX aK-
TUBHOM (ha3bl;

—— COIJIaCOBBIBaTh MO3UIMM WIEHOB KOMaHJIbI B Ipoliecce paboThl HaJ OOIIUM MPOAYK-
TOM/pellIeHUEM;

—— MPEeACTaBIATh MyOJUYHO Pe3yIbTaThl MHINBUIYaIbHOM U IPYNIOBOM AEATEIBHOCTH, KaK
nepes 3HaKOMOM, Tak U Iepesi He3HAaKOMOM ayTUTOpHei;

—noa0upaTh NapTHEPOB ISl 1EJIOBOW KOMMYHHUKAIIMM, UCXOJS U3 COOOpakeHUIl pe3yib-



TaTUBHOCTHU B3aI/IMOI[€I>'ICTBHSI, a HC JIMYHbIX CI/IMHaTI/II\/JI;
— BOCIIPUHUMATDb KPUTHYCCKUC 3aMCUAHUA KaK PECYPC COOCTBEHHOTO Pa3BUTHA,

—TOYHO U EMKO (OPMYIUPOBATH KaK KPUTHUECKHE, TAK M OJOOPUTEIIbHBIC 3aMEYaHUs B
ajipec Ipyrux JIOJeH B paMKax JIEJIOBOM M 00pa30BaTeNbHOM KOMMYHUKAIMH, U30eras mpu 3TOM
JIMYHOCTHBIX OLIEHOUYHBIX CY)KJIEHUH.

IIpenmeTHBIMH pe3yJIbTATAMH OCBOEHHUS BBITYCKHUKaMH cpesiHel (ITOJHOM) LIKOJIbI Mpo-
rpaMMBbI IO pU3UKe Ha 6a30BOM YPOBHE SIBIISIOTCSL:

— c(hOpPMHPOBAHHOCTH MPEACTABICHUN O 3aKOHOMEPHOU CBSI3M U TIO3HABAEMOCTH SIBJICHHUI
MPUPOJIbI, 00 OOBEKTUBHOCTA HAYYHOTO 3HAHUS; O POJIM U MeCTe (PU3UKH B COBPEMEHHOM HAyYHOU
KapTUHE MUpa; MOHUMAaHHE POy (U3UKH B (GOPMHUPOBAHUU KPYroszopa M (PyHKIIMOHAILHOUW Tpa-
MOTHOCTH Y€JIOBEKA ISl PEIICHUS MPAKTUYECKUX 3a/1a4;

— BJIaJICHWE OCHOBOIIOJIATAIOIMNUMH (PU3UYECKUMH TIOHITUSIMHU, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMH U TEOPHUSIMU; YBEPEHHOE MOJIb30BaHNE (PU3NIECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— c(hOpMHUPOBAHHOCTh MPEACTABICHUN O (PU3MUECKON CYIIHOCTH SIBJICHHM IpUpOIBI (Me-
XaHUYECKUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U KBAHTOBBIX), BUJAX MaTepuH (BEIIECTBO U IOJIE),
JBUKEHUH Kak crioco0e CYIIeCTBOBaHMS MaTE€pHUM; YCBOCHHE OCHOBHBIX M€ MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI O CTPOEHUM BELIECTBA, HIEMEHTOB ANEKTPOAUMHAMUKHA U KBAaHTOBOM (QHU3U-
KH; OBJIa/ICHHE OHATUHWHBIM aIllapaToM U CUMBOJMYECKUM S3BIKOM (DPH3HKHU;

— BJI3JICHHE OCHOBHBIMM METOJAaMH HAaydyHOTO IIO3HAHMS, HCIOJb3YeMbIMU B (HU3UKE:
HaOJI0/IeHNe, OMMCAaHUE, U3MEpPEHUE, SKCIIEPUMEHT; YMEHUsI oOpabaThiBaTh pe3ysbTaThl U3MeEpe-
HUM, 0OHapYKUBaTh 3aBUCUMOCTh MEXAY (U3NYECKUMU BEIUYUHAMH, OOBSICHITH MOJyUeHHbIE pe-
3yJbTaThl U 1€J1aTh BBIBOBL;

— BJIaJICHWE YMEHUSIMHU BBIJIBUTATh THUIMOTE3bI HA OCHOBE 3HAHMSI OCHOBOTIOJIArAOMNX (U-
3MUYECKHUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh UX DKCIEPUMEHTAIBHBIMU CpeAcTBaMH, Gop-
MYJUpPYs LEelb UCCIAEA0BAHUS, BIaJICHUE YMEHUSIMH OINUCHIBATh U 0OBACHATH CAMOCTOSTENIBHO MIPO-
BEJICHHbIE HKCIIEPUMEHTBI, AHAJTU3UPOBATH PE3YIbTAThl NOJYYEHHOW U3MEPUTENBHON HH(POPMAIHH,
OTIPEIEeIIATh JOCTOBEPHOCTD MOTYYEHHOTO PE3yNIbTaTa;

— c(hOpMHUPOBAHHOCTh YMEHUS pelIaTh MPOCThie (PU3NUECKUE 3a/1auH;

— c(hopMHUPOBAHHOCTH YMEHHUS MPUMEHSTh TOJyUYCHHBIC 3HAHUS JJI1 OOBSICHEHHS YCIIOBHI
MpOTeKaHUus (GU3NYECKUX SBJIICHUM B MPUPOJIE U IJIA MPUHIATHS MPAKTUYECKUX PEIICHHUH B MOBCE-
JTHEBHOM >KU3HMU;

— NOHUMaHHe (U3NYECKUX OCHOB M MPHUHIIMIIOB JIeHCTBUSA (pabOThl) MALIMH U MEXaHU3-
MOB, CPEJICTB IMEPEIBUKEHUS U CBA3HU, OBITOBBIX MPUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTHMUECKUX
MIPOLIECCOB, BIUSHUS WX Ha OKPYXKAIOILYIO CPEAY; OCO3HAHUE BO3ZMOXKHBIX MPUYUH TEXHOTEHHBIX U
9KOJIOTMUECKUX KaTacTpod;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UILIMU MO OTHOLIEHUIO K ¢uzndeckoil nndopma-
MU, TIOJy4aeMOM U3 Pa3HbIX HICTOYHHKOB.

IIpenmeTHbIMH pe3yJIbTATAMH OCBOCHHUS BBITYCKHUKAMH CpeliHel (ITOJTHOMN) HIKOJIbI MPo-
rpaMMBbI IO U3UKE Ha YIrIyOJIEHHOM YPOBHE JOJDKHBI BKIIIOYATh TPEOOBAHMSI K PE3ylIbTaTaM OCBO-
eHust 6a30BOTO Kypca U JIOMOJHUTEIBHO OTPaXKaTh:

— c(hOpPMHUPOBAHHOCTh CUCTEMBI 3HAHUI 00 OOIMMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKO-
HaxX, TEOpUAX W MPEACTaBICHUI O neiicTBuM Bo BceeneHHON (pu3MUeckux 3aKOHOB, OTKPBITHIX B
3€MHBIX YCIOBUSIX;

— c(hOpMHUPOBAHHOCTh YMEHHS MCCIEIOBaTh M aHAIU3UPOBATH pa3zHOOOpasHbie (Guznye-
CKHUE SIBICHUS M CBOHCTBA OOBEKTOB, OOBACHATH MPUHIIUITBI Pa0OTHI i XapaKTEPUCTUKH MPUOOPOB U
YCTPOMCTB, OOBACHATH T€0(U3NUECKUE STBICHHUS;

— YMEHHUE peliaTh CIOXKHBIE 3a]a4H;

— BJIAJICHUC YMCHUSAMMU BBIABHUI'ATb T'HIIOTE3bl HA OCHOBC 3HAHHWA OCHOBOIIOJIAratOIIUX (I)I/I-



3MYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSTH MX 3KCICPUMEHTAILHBIMU CpEeICTBaMHU, (O p-
MYJIHpPYS LEeJIb UCCAECI0BaHUS;

— BIIQJICHUE METOJaMH CaMOCTOSITEIIFHOTO TUIAHUPOBAHUS U MPOBEICHUS (PU3UIESCKHUX IKC-
MIEPUMEHTOB, OMHMCAHUS M aHAINM3a TOTYYCHHOW M3MEPHUTEIbHOU WH(POPMAINH, ONPEACICHHS JT0-
CTOBEPHOCTHU IMOJTYYCHHOTO PE3ysIbTaTa;

— c(pOPMHPOBAHHOCTh YMEHHMI MPOTHO3WPOBATh, aHATU3UPOBATH M OICHWBATH TOCIE/-
CTBUSI OBITOBOW WM MPOW3BOJCTBCHHOMN JEATEIHHOCTH YEJIOBEKA, CBS3aHHON ¢ (DU3MYECKUMU IPO-
LECCaMHU, C IMO3ULMUI DKOJIOTHYECKON O0€30I1aCHOCTH.

INVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA KYPCA ®U3UKHU

BoinyckHUK Ha YIiy0JEHHOM YPDOBHE HAYYUTCH:
- 0OBSACHATH U AaHAIM3HPOBATH POJIb U MECTO (GU3UKU B (POPMHPOBAHIH COBPEMEHHON Hayy-
HOM KapTHUHBI MUPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM EATEIb-
HOCTH JIIOEH;

- OMNpEAeNATh U IEMOHCTPUPOBATH B3AUMOCBSI3bh MKy PU3UKON U IPYTHMH €CTECTBEHHBIMH
HayKaMH;

- XapakTepHu30BaTh CHCTEMHYIO CBSI3b MEX Ty OCHOBOIIOIATAIONIMMHI HAYYHBIMH TOHSATUSMU:
MIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, ITOJIE), IBFKCHUE, CUITA, DHEPTHS,

- TIOHMMATbH U OOBSICHATH IIEJIOCTHOCTh (PH3UIECKON TCOPUH, pa3IndaTh TPAaHUIIBI € MpUMe-
HUMOCTH U MECTO B PSIIY IPYTHX (HU3HUECKUX TCOPHIA;

- BJAJICTh MPUEMAMHU MTOCTPOCHUS TEOPETUICCKHX JIOKA3aTEIbCTB, a TAKXKE IPOTHO3UPOBAHHUS
O0COOCHHOCTEH MpOoTeKaHMs PU3NICCKUX SIBICHUH M IMPOIIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETH-
YECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

- CaMOCTOSITENIbHO KOHCTPYUPOBATH SKCIIEPUMEHTAIIbHbIE YCTAHOBKHU IS IPOBEPKHU BbIIBU-
HYTBIX TUIOTE3, PACCYUTHIBATH A0COTIOTHYIO U OTHOCUTENILHYIO MOTPEUTHOCTH TPOBOIUMBIX U3M e-
pEeHMIA;

- CaMOCTOSITENILHO MJIaHUPOBATh U MPOBOJAUTH (PU3NUECKHE HIKCIIEPUMEHTHI;

- pemath NPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIEC U PACUETHBIE (PU3NYECKUE 3a0aUH C
OTOPOH KaK Ha U3BECTHbIE (PU3UUECKHE 3aKOHbI, 3AKOHOMEPHOCTH M MOJEIH, TaK U Ha TEKCTHI C
M30bITOYHOM HH(OPMaIHEH;

- ONpEeNeNATh I'PaHUIbl IPUMEHEHUS U3YUYEeHHBIX (PU3MUYECKUX MOJIENeH MPpH peleHuu husu-
YEeCKUX U MEXIPEIMETHBIX 3a/1a4;

- BBIJBUIaTh TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOIArAIONINX (PU3UYECKUX 3aKOHOMEPHO-
CTEH W 3aKOHOB;

- XapaKTepHu30BaTh IJ00anbHbIe MPOOIEMbI, CTOAIINE MEepe/l YeTIOBEUECTBOM: dHEpreTHye-
CKHUE, ChIPhEBBIC, HIKOJIOTUYECKHE U POJIb (U3UKH B PEIICHUU ATUX MPOOIIEM;

- TIPEICTaBJISTH NMPUHIUIBI PAOOTHI U XapaKTEPUCTUKU U3yYEHHBIX MAIIMH, TPUOOPOB U TEX-
HUYECKHX YCTPOUCTB;

- OOBACHATH YCIOBHS MPUMEHEHHS (PU3NUECKUX MOJIENIeH MIPH pelIeHnn (PU3UYECKUX 3a/1a4,
HAXOJHUTh aJICKBATHYIO MPEIOKEHHON 3ajaue (PU3MUECKYI0 MOJIENb, pa3peliaTh IpodiemMy Kak Ha
OCHOBE UMEIOUINXCS 3HAaHUH, TaK U MPHU MOMOIIU METOJIOB OI[CHKH.

BpinyCKHUK Ha YIJIYOJICHHOM YPOBHE ROIYYUUM 603MONCHOCb HAYUUMbCA:
- nposepsmb IKCNEPUMEHMANbHIMU CPEOCMBAMU BbLOSUHYMbLE 2UNOME3bL, DOPMYIUPYS
yenb UCCne008anus Ha OCHO8E 3HANU OCHOBONONARAIOWUX (DUSULECKUX 3AKOHOMEPHOCMEU U 3aKO-
HO8;

- ONUCLIBAMb U AHATUSUPOBAMb NOJLYYEHHYIO 8 pe3)ibmame NPo8eOeHHbIX (UULECKUX IKC-
nepuUMeHmo8 UHhopmayuio, onpeoelsims e€ 00CmMoOBEPHOCb,

- NOHUMAMb U 0OBACHAMDb CUCMEMH)I0 CB43b M€9fC0y OCHOgsOnoJazarnmumu HayiHbimMu no-



HAMUAMU: NPOCMPAHCMEBO, 8PEMsl, Mamepusl (6eujecmaso, noie), O8uUNCeHue, Culd, IHepeusl;

- peuiambvb IKCnepumeHmaibHble, KA4eCMEBERHbIE U KONUYECIMBEHHbLE 3a0a4U OIUMNUAOHO20
YPOBHA CNOIAHCHOCMU, UCNOIb3YA qbwuqecmte 3AKOHbL, a maKaice ypasHerHus, ceAasblearoujue qbu3uqe—
CKUue 6eluvuHrnl,

= dHAIUu3upoeantb cpadnHuybl NPUMEHUMOCNU qbu?uqecmtx 3dKOHO6, NOHUMANb 6C€06LI4MIZ xXa-
pakmep qbyH()ajweHmaﬂbelx 3AKOHO6 U OCPAHUYEHHOCMb UCNOJb306AHUA HACMHRbIX 3AKOHO6,

- opmynuposams u peuiams Ho8ble 3a0a4lU, BO3HUKAIOWUE 8 XOO€ YUeOHO-
UCce008amenbeKoll U NPOEKMHOU 0esimelbHOCU,

= ycoeepuieHcmeosamb npu60pbl U Memoobl UCCNeO08AHUS 8 COOMBEEMCMBULU C NOCABIICH-
HbIMU 3a0auaﬂ4u;

- UCNONb308AMb MEMOObl MAMEMAMUYECKO20 MOOETUPOBAHUS, 8 MOM YUCe Npocmeluiue
cmamucmuyeckue Memoowl 0Jisi 00pabomKu pe3yibmamos IKCHePUMEHMd.

COILEPKAHHUE KYPCA ®U3UKU
Yenyonénnwtit yposens
10 kaacce

DuU3UKa M eCTECTBEHHOHAYYHBIN MeTO/l O3HAHMUS NPUPOALI — 2 4

®dusurka - QpyHaaMeHTanbHas Hayka o npupoje. Hayunslii meTon no3Hanus mupa. Bzaumo-
CBSI3b MEXIY (U3UKOW M JIPYrUMH €CTECTBEHHBIMH HayKamMH. MeTOJbl Hay4yHOTO HCCIEeI0BaHUA
¢buznueckux sBiaeHuil. Gusndeckue BenuuuHbl. [lorpemHocTy u3MepeHnit GU3NYECKUX BETUUHH.
MoaenupoBaHue SIBJICHUM U MPOLIECCOB MPUPOBL. 3aKkoHoMepHOCMb U cydatiHocms. Duznueckue
3aKOHBI U TPAHULBI UX IPUMEHUMOCTH. PU3NYECKUE TEOPUH U NIPUHIUI COOTBETCTBUA. Poib u me-
CTO (PU3HUKU B (POPMUPOBAHUM COBPEMEHHON HAyYHOH KapTUHBI MUPA, B IPAKTUYECKOHN AEATEIBbHO-
CTU moaen. usuka u Kyremypa.

Mexanuka — 74 4

[IpenMer u 3agaun KiIaccM4ecko MexaHukh. KuHeMatudeckue XapakTepUCTUKH MEXaHU-
YyecKoro JBWxkeHus. Moaenu ten u aBvkeHuid. [IpoctpanctBo u Bpemsi. OTHOCUTEIBLHOCTh MEXa-
HUYecKoro JnBmwkeHHs. Cuctembl oTcuéTta. CKaasipHbIe U BEKTOPHBIE (DM3UYECKUE BEIUYHHBL. Tpa-
exkropus. [Iyte. [lepemenienue. CkopocTb. YckopeHue. PaBHoMepHOE U paBHOYCKOPEHHOE MPSIMO-
nuHelHoe aBwkeHue. CBOOOIHOE MmajieHne Tena. PaBHOMEpHOE ABMKEHUE TOUYKH O OKPY>KHOCTH.
Ilocmynamenvroe u spawjamenvroe 08udiICeHUue meépoozo meid.

B3aumopericteue tein. SABnenue nHepiuu. Cuiia. Macca. MlHepiuanbHble CUCTEMBI OTCUETA.
3akoHbl nuHaMuku HprotoHa. Cuila TsKeCTH, BeC, HeBecOMOCTb. CHIIbl YIIPYrOCTH, CUJIbI TPEHUS.
3aKoHBI: BCEMUPHOTO TAroteHus, ['yka, cyxoro tpenus. Vcnoiab30BaHHe 3aKOHOB MEXAHUKH IS
OOBSICHCHUS JBMDKCHHUS HEOCCHBIX TEl W JUIS Pa3BUTHS KOCMHYECKUX HCCICAOBaHUU. Aen1enust,
Habaroaemvle 8 HEUHEPYUATIbHBIX CUCTeMaX Omc4émad.

NmMnynbc MaTepuanbHOW TOUYKM U CUCTEMBI TeJl. 3AKOH U3MEHEHHUS U COXPAHEHUS UMITYJIb-
ca. PaboTa cuibl. MexaHnueckasl SJHEprys MaTepUaJIbHONH TOYKH U CUCTEMBI. 3aKOH M3MCHCHHUS U
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

Jlunamuka epawamensvro2o 08udicenuss abConOMHO M8EPO020 meld.

PaBHOBECHE MaTepuanbHON TOYKHM M TBEPAOIrO Tena. MOMEHT Cuibl. YCIIOBUS PaBHOBECHS
TBEPAOTIO TEJIa B MHEPLUUAIBHOU cUcTeMe OTcuéra. PaBHoBecHe )xuaAKOCTH U rasa. Jlasnenue. /[6u-
JHCeHue HcUOKoCmell U 2a308. 3aKOH COXPAHeHUsl SHepeUU 8 OUHAMUKE HCUOKOCTIU.

MouJiexyasipHasi puzuka u TepmoagnHamuka — 40 4y
OcHoBbI MoJIeKysIpHO-KHUHEeTHYecKoil Teopun (MKT) u TepmMoarHaMUKH.
OkcnepuMeHTanbHbIE oka3arenbcTBa MKT. AGcomoTHas TemnepaTypa Kak Mepa cpeaHei



KMHETUYECKOM SHEPIUU TEIUIOBOTO JBHKEHHUS YaCTHUILl BEIIECTBA.

Mopnens uaeanbHoro rasa. Jlapnenue rasa. Csi3b MEX]y AAaBJICHUEM U CPEIHEN KMHETHYe-
CKOM DHEPrueu MocTynaTesIbHOrO TEIUIOBOIO JBWKEHMS MOJIEKYJ MICAIbHOTO raza. Moaens ujie-
aIBHOIO ra3a B TepMOJMHaMuKe: ypaBHeHue Menpaeneesa—KilaneipoHa, BbIpaK€HHUE UL BHYT-
peHHell aHepruu. 3akoH JlanbToHa. ['a30Bble 3aKOHBI.

ArperaTHble coctosiHuA BemecTBa. Dazossie nepexosl. [IpeodbpasoBanue sHeprun B (azo-
BBIX Ilepexofax. HacelllleHHbIe M HEHACBILIEHHbIE Napbl. BinaxkHocTe Bo3ayxa. Monens crpoeHus
xuakocreld. IloBepxHocTHoe HaTspkeHue. CmaunBaHue M HecMmauuBaHue. Kamwuisipel. Mopens
cTpoeHus TBEPIBIX Tell. Mexanuueckue ceoticmea meépovix men. Kpucrammmueckue u amopdHbie
Tena.

Buyrpennss sHeprus. Pabora m Temomnepesaya Kak crnocoObl M3MEHEHHsS] BHYTPEHHEU
sHepruu. [1epBrIil 3akoH TepMoanHaMuKU. AnuabaTHbi mporecc. HeoOpaTuMoCTh TEIUIOBBIX MPO-
1eccoB. Bmopoti 3axon mepmoounamuxu. 1lpeoOdpa3oBanus SHEPTrUU B TEIJIOBBIX MamnHax. [luki
Kapno. KIIJ] TerioBoii MammHbl. KOJI0IHUECKUE MPOOIEMbl TEIII0IHEPTETUKH.

OCHOBBI 3JIEKTPOAUHAMHUKH — 45 4

[IpenMer u 3aaun 3IEKTPOIMHAMHUKU. DIEKTPUUECKOE B3aUMOJEHCTBHE. 3aKOH COXpaHe-
HUS JIeKTpUueckoro 3apsjaa. 3akoH Kynona. Hanpsyk€HHOCTh U MOTEHIMAT 3JEKTPOCTATUYECKOTO
noJia. [IpyHuun cynepno3unmu 3MEKTpUYecKux mnoJied. PasHocTh moreHnmanoB. [IpoBogHUKK U
JUDJIEKTPUKU B DJIEKTPOCTATUYECKOM ITOJIe. OneKkTpudeckas €MKocTb. KonpaeHcartop. OHeprus
ANEKTPUYECKOTO ITOJISL.

[TocrostaubIM AnekTpuueckuit Tok. Cuma Toka. Dnekrpoasmkymas cuia (I[C). 3akon Oma
JUISL TIOJTHOM AJIEKTPUYECKON LENH. DJIEKTPUUYECKUNA TOK B METaJUIaX, AJIEKTPOIUTAX, MOJIYIPOBO -
HUKax, ra3ax U BakyyMme. [Inmazma. Onexmponuz. TlomynpoBoaHukoBsie npudopsl. Ceepxnpogoou-
Mocmb.

IToBTOpenue. Peseps — 9 u
11 kaace
OCHOBBI JIEKTPOAMHAMUKH (Mpoao/KeHHne) — 18 u

MaruutHoe nojsie. Bekrop MarHuTHOU nHAYKIKU. [IpUHIMN Cyneprno3uiMy MarHUTHBIX 10-
neil. MarauTHoe 1noJie IpoOBOJIHUKA ¢ TOKOM. /IeficTBie MarHUTHOTO MOJIsl Ha MPOBOJIHUK C TOKOM U
IBUKYIIYIOCA 3apshkeHHYro yactuny. Cuna Amiepa u cuna Jlopenna.

[ToTok BekTOpa MarHUTHOM WHAYKIMU. SBIEHUE 3JIEKTPOMAarHUTHOW MHIyKUIuH. [IpaBuio
Jlenua. 3akoH 37eKTpOMAarHUTHON MHAYKUIMKU. DJIC MHIYKUIUM B JABUKYIIMXCS MPOBOJHUKAX. SIB-
JIeHUe CaMOWHIYKIHUU. MHIYKTUBHOCTh. DHEPrus 3JEKTPOMArHUTHOTO MOJisi. MarHUTHbIE CBOM-
CTBa BEIIECTBA.

Kouseb6anusi u BoJiHBI — 42 4

Mexannyeckue kojaebanus. AMIUIMTYAA, IEPUOJI, YacToTa, ¢a3a konebanuid. [IpeBpaienus
SHEPrUM Npu KoJeOaHUsIX. BoiHyoicOeHHble KOolebanusl, pe30HaHC.

DOnexTpoMarHuTHele konebanus. Konebarenbublit KOHTYp. CBOOOHBIE IEKTPOMArHUTHBIE
KoJebOanus. BoiHyk/IeHHBIE 2TIeKTpOMarHuTHbIE KosteOanus. Pezonanc. [lepemennsiit Tok. Konnen-
caTop M KaTylika B LIETH NEPEMEHHOT0 ToKa. DiemenmapHnas meopus mpancgopmamopa. Ipouns-
BOJICTBO, Tiepeaua U NoTpebIeHNe dJIEKTPUUECKON SHEPTUH.

Mexannyeckue BOJHBI. [lomepeuHbie W MPOJOJbHBIE BOJMHBI. DHEprus BOdHBL. MHTepde-
peHIus ¥ Tudpakius BOJIH. 3BYKOBBIE BOTHEI.

DneKTpoMarHuTHoe noje. BuxpeBoe anekTpuueckoe noJe.

DNEeKTpOMarHuTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. J(Mama3oHbl 3ieKTpoMar-
HUTHBIX W3JIYYEHUW M HUX MPAKTHUECKOE NpUMeHeHHe. [IpuHUuUIBI pagvocBsI3u U TENEBUIACHUS.
PazButue cpeacts cs3u.



Onrtuka — 254

I'eomerpuueckas ontuka. IIpsMonuHeiHOE pacpOCTpaHEHHUE CBETA B OJHOPOJHOUN Cpene.
3aKoHBI OTpayKE€HUs U IpesnomieHus cBeta. llonHoe oTpakenue cera. @opmysna TOHKOM JIMH3BI.
Ontuyeckue mpuOOpHI.

CkopocTtb cBeta. BonHoBsie cBoiicTBa cera. Jlucnepcus cBera. Untepdepenius csera. Ko-
repeHTHOCTh. Jludpakuus ceera. [lonspuszauus ceera.

Bunel uznyyennit. Cnexmpol u cnexmpanvhuoli anaau3s. IlpakTnyeckoe NpUMEHEHHUE 3JIeK-
TPOMArHUTHBIX U3JTy4YEHUH.

OcHOBBI crIeNNATbHOI TEOPUHM OTHOCUTEJIBHOCTH — 5 4

WMHBapuaHTHOCTh MOJyJsl CKOPOCTU CBeTa B BakyyMme. [IpHMHIMI OTHOCHTEIBHOCTH DWH-
urTeHa. Ilpocmpancmeo u epems 6 cneyuanbHou meopuyu OMHOCUMENTbHOCIU. IHep2usi U UMNYIbC
€80000H01 yacmuysi. CBsI3b MACChl M SHEPTHH CBOOOTHON YaCTHIIBI. DHEPTHUs TIOKOSL.

KBantoBas ¢pusznka. @®u3zuka aromMa u aToOMHOro siipa — 41 4

[Ipenmer u 3aaun KBAaHTOBOU (PU3MKHU.

TennoBoe u3nydeHue. Pacnpesenenne sHEpruu B CIIEKTpe aOCOMOTHO Y€pHOTO Tena. [ 'umo-
te3a M. Ilnanka o kBantax. @otoadpdexrt. Onwitel A. I'. CToneroa, 3akonsl dotodrddexra. Ypas-
HeHue A. DitHmreiHa s hoTodrPdexra.

®otoH. ['nnoreza ae bpoilsist 0 BOTHOBBIX CBOMCTBAX YacTUl. KopmyCKynsipHO-BOJIHOBOM
nyanu3Mm. CooTHomeHre Heornpeaenéunocrei [ eiizendepra. JlaBnenne ceera. Onvimut 1. H. Jlebe-
oesa u C. U. Basunosa. /[uppakyus 31eKkmpoHoa.

Mogemu ctpoenusi aroma. OnbiTel Pesepdopna. Ilmanerapnas Moaenb CTpOCHHsI aToma.
OObscHEeHNE JIMHEHYaToro CIeKTpa BOJA0pOJa Ha OCHOBE KBAHTOBBIX mocTyiaroB bopa. CnionTaH-
HOE€ U BBIHYX/ICHHOE U3JTy4eHHE CBETA.

CoctaB u crpoeHue atroMHbIx sanep. M3ortombl. Snepusie cuinbl. JlegekT macchl. DHEprus
CBSI3M aTOMHBIX SIJIEP.

PamnoaktuBHOCTE. BHbl paguoakTHBHOIO H3JIyd4eHHs. 3aKOH PAJIMOAKTHBHOTO pacrnaja.
SAnepHble peakuuu, peakuny JelIeHus U cuHTe3a. Llennas peakuus nenenus saaep. SAnepHas sHepre-
TuKa. TepmosiaepHbiii cuHTe3. [I[puMeHeHne saepHoi dHEpruu. buonocuueckoe Oeticmeue paouo-
AKMUBHBIX U3TYYEHULL.

DnemeHTapHble YacTulbl. DyHaaMeHTaIbHbIE B3aUMOACHCTBUSA. Yckopumenu snemenmap-
HBIX Yacmuy.

Crtpoenue Bcenennoit — 9 4

[IpuMeHUMOCTh 3aKOHOB (DM3HUKHU 711 OOBSICHEHHUS MPUPOJIbI KOCMUYECKUX 00bekToB. CoJl-
HeYHas cuctema. 3BE3bI U UCTOYHMKH UX dHepruu. Kinaccudukanus 38€3a. IBomtonus ConHua u
3BE3I.

lanaktuka. [pyrue ramaktuku. [IpocTpaHCTBEHHO-BpeMEHHbIE MacHITaObl HaOIIOgaeMOn
Bcenennoii. [IpeacraBnenue 06 sBosronuu Beenenno. Témuas mamepus u mémuas dHepeusi.

IToBTOpenue. Peseps — 30 u

IIpumepHbIil NepeyeHb NMPAKTUYECKUX M Ja0OPATOPHBIX PadoT (¢ HCHOJb30BAHHEM
uudposoii Jadoparopun no pusnke)

[Ipsimble U3MepeHus:

® U3MEpEHHE MTHOBEHHOW CKOPOCTH C HCIOJB30BAHUEM CEKYHIOMEpPA WM KOMIIbIOTEpa C

JaTYNKAMU;
CpaBHEHHE Macc (110 B3aUMOJCHCTBHUIO);
W3MEPEHUE CUII B MEXAHUKE;
M3MepeHue TeMIepaTyphl )KUIKOCTHBIMU U IIU(PPOBLIMU TEPMOMETPAMH;
OIICHKA CHJI B3aUMOACUCTBUS MOJIEKYIT (METOJIOM OTpPHIBA Karleh);
JKCIIEpUMEHTaJIbHas MpoBepka 3akoHa [ eii-Jlroccaka (M3MepeHne TepMOAMHAMUYECKUX T1a-
paMeTpoB rasa;




n3mepenue 3J1C ucToUHMKA TOKA;
oTpe/eNieHre TIepro/1a oOpaleHus ABOWHBIX 3BE3/1 (II€YaTHBIC MaTePHAIIBI).

KocBennble n3aMepeHus:

U3MEpPEHUE YCKOPEHNUS;

U3MEpPEHUE YCKOPEHUS CBOOOIHOTO MaCHUS;

OTIpEJIeNIEHUE SHEPTUN U UMITYJIbCA [10 TOPMO3HOMY ITyTH;

M3MEpEeHUe YAEIbHOM TEIIOThI IJIaBICHUS JIbJA;

M3MepeHue HapsHKEHHOCTH BUXPEBOIO AJIEKTPUUECKOIO NOJIs (MpU HAOIIOAEHUHN JIEKTPO-
MarHUTHOM UHIYKIUH);

U3MEpEHUE BHYTPEHHEI0 CONPOTUBIIEHUS HCTOYHHUKA TOKA;

OIpeIeNIEHUE MT0KA3aTells IIPEJIOMIICHUS CPEJIbL;

u3MepeHne (OKyCHOTO pacCTOSTHHSI COOMPAIOLIEH U pacCEeUBAOLIEH JINH3;

OTIpe/ieNIeHUE JJTMHBI CBETOBOM BOJIHBI,

OIlleHKa MH(POPMaIIMOHHONW EMKOCTH KoMMakT-aucka (CD);

OTIpe/ieNIEHue UMITYJIbCa U PHEPIHMH YaCTULIBI NIPU JBUKEHUU B MarHUTHOM I1oJie (1o GoTo-
rpadusam).

HabGmroneuns:

HaOIIOZICHNE MEXaHUYECKUX SBJICHHN B WHEPIUATBHBIX U HEMHEPIHAIBHBIX CHCTEMaX OT-
Ccyéra;

HaOIOZICHNE BBIHYXJECHHBIX KOJIEOaHUH U PE30HAHCA;

HaOmoaeHue muddy3uu;

HaOJIIOZICHUE SIBJICHUS JICKTPOMArHUTHON WHIYKITUH;

HaOJIIOZICHNE BOJTHOBBIX CBOMCTB cBeTa: Mudpakiys, HHTephepeH s, MOIIpU3aIis;
HaOJIIOZICHUE CTICKTPOB;

BeUepHUE HAOMIOACHHS 3BE31, JIYHBI U MJIaHET B TEJIECKOT WM OMHOKJIb.

Uccnenosanus:

UCCIIEIOBAaHUE PAaBHOYCKOPEHHOTO JIBIKEHHS C HCIIOJIb30BAaHUEM AJIEKTPOHHOIO CEKYHIO0-
Mepa U KOMITbIOTepa ¢ JaTYNKaMU;

UCCIIeIOBAaHUE IBUYKEHUS Tella, OPOIIEHHOTO TOPU30HTAJIBHO;

HCCIIeIOBAaHUE LIEHTPAJILHOTO yAapa;

HCCIIeIOBAaHUE KAaUeHUS UIMH/PA [0 HAKIOHHOW IIOCKOCTH;

HCCIIeIOBaHUE IBUYKEHUSI OpOYHOBCKOM yacTHIlbl (1o TpekaM [leppena);

HCCIIeIOBaHUE U30IIPOLIECCOB;

HCCIIeIOBAaHUE U30XOPHOTO MPOLIecca M OLEHKa aOCOTIOTHOTO HYJIS;

UCCIIEIOBAaHUE OCTHIBAHUSI BOJIBL;

HCCIIeIOBaHUE 3aBUCUMOCTH HANpsHKEHHs Ha TOJI0CaX UCTOYHMKA TOKA OT CUJIbI TOKA B Iie-
Tu;

HCCIIeIOBAaHUE 3aBUCUMOCTHU CHJIbI TOKA Yepe3 JaMIIOYKy OT HANpsHKEHUsI Ha HEll;
HCCIIeIOBAaHUE HArPEBAHMsI BOIbI HArpeBaTesieM HeOOIbIIOI MOIITHOCTH;

WCCIIeIOBAHUE SBJICHUS JIEKTPOMArHUTHOW WHIAYKIINH;

WCCIIeIOBAaHUE 3aBUCUMOCTH yIJIa MPEIOMIICHHUS OT yIJia MaJeHHs;

HCCIIEIOBAaHUE 3aBUCUMOCTH PACCTOSHUS JIHH3BI 10 N300paKeHHsI OT PACCTOSIHUSA JIMH3HI JI0
MpenIMeTa;

HCCIIeIOBAaHUE CIIEKTPa BOJOPOIA;

WCCIIeTOBAaHUE IBUYKEHUS IBOMHBIX 3BE3]1 (IO MEYaTHBIM MaTepHaliaM).

IIpoBepka rumores:

NP JBIKEHUU OpycKa MO HAKJIOHHOW MIIOCKOCTH BpeMs MEpEeMEIeHUsI Ha OTpeenEHHOe
paccTtosiHus TeM OoJibliie, yeM OoJibllie Macca Opycka;

MIpH JIBIKEHUU OpyCKa MO HAKJIOHHOM MIOCKOCTH CKOPOCTH MPSMO MPOTIOPIHOHANBHA Y-
TH;



® [IpU 3aTyXaHWH KOJICOAHUI aMIUTHTYyIa OOpaTHO MPOTIOPIIMOHATIFHA BPEMEHU;

® KBaJIpaT CPEIHEro MepemMerieHue OPOyHOBCKOW YaCTHUIIBI IPSIMO MPOMOPIMOHAIIBHO BpEMe-
HU HaOmoneHus (1o Tpekam lleppena);

® CKOPOCTb OCTBhIBaHUS BOJbI TUHEHHO 3aBUCUT OT BPEMEHH OCTHIBAHUS;

® HanpsHKEHHUE MPHU MOCIET0BATEILHOM BKIIOUYEHUH JIAMIIOUKH U PE3UCTOPA HE PaBHO CyMME
HaNpsHKEHUM HA JIAMIIOYKE U PE3UCTOPE;

®  YIoJI MPEJIOMJICHHUS MPSMO TIPOMIOPIIMOHAIICH YITy MaJICHNUS;

® [IpU IUIOTHOM CJIOKCHHUH JIBYX JINH3 ONTHYECKUE CHJIBI CKIIAbIBAIOTCS,

KoHcTpynpoBaHre TEXHUYECKUX YCTPOUCTB:

® KOHCTPYMPOBAHME HAKIOHHOW IIOCKOCTH C 3a1anHbiM KIT/I;

® KOHCTPYMPOBAHHUE PHIYAKHBIX BECOB;

® KOHCTPYMPOBAaHHWE HAKIOHHOW TUIOCKOCTH, 1O KOTOPOM OpPYCOK IBIIKETCS C 3aJaHHBIM
YCKOPEHHUEM;

® KOHCTPYHUPOBAHHUE AJIEKTPOIBUTATEIS;

® KOHCTpYMpOBaHHUE TpaHCHOpPMATOPa;

® KOHCTPYMPOBAHHE MOJEIU TEJIECKOIa NI MUKPOCKOTIA
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