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NOACHUTENbHAA 3ANMUCKA

IIKoaBHBINH KypPC QUBUKU ABJISIETCS CUCTEMOOOPA3YIOIUM
IJIS €eCTeCTBeHHO-HAYyUYHBIX IIPEeIMeTOB, IIOCKOJbKY (PU3UUECKUe 3a-
KOHBI ABJAIOTCA OCHOBOM COJep:KaHtsA KYPCOB XMMUU, OMOJOTUN,
reorpaduu u acTrpoHoMunr. Pu3nKa BOOPYKaeT IIKOJIbHUKOB HAYY-
HBIM METOAOM TO3HAHUA, ITO3BOJIAIOIIUM HOJYYATh O0HEeKTHUBHBIE
3HaHug 00 OKpysKatoIieM Mmupe. OcBoeHMe yUaIIUMHUCSI METOIOB Ha-
YYHOTO IIOBHAHUA SABJAETCA OCHOBOIIOJIATAIOIINM KOMIIOHEHTOM
mpoIeccoB POPMUPOBAHUS UX HAYYHOTO MUPOBO33PEHUS, PASBUTHUSA
IO3HaBaTEJbHBIX CIIOCOOHOCTEIl, CTAHOBJIEHUS IIMKOJILHUKOB CY0h-
eKTaMu yueOHOII AesTeJIbHOCTH.

eau uzyuyenus GpuU3NKU B CPeHEI IIIKOJIE CIeAYIOIue:

e (hopMUPOBAHUE CUCTEMBI 3HAHU 00 001X (pU3MUECKUX 3aKO-
HOMEPHOCTSX, 3aKOHAX, TEOPUAX, IIPEJICTABJIEHUN O NEHCTBUU BO
Bcenennoii pusnmuecKUxX 3aKOHOB, OTKPBITHIX B 36 MHBIX YCJIOBUAX;

e (hopMUpOBaHUE YMEHUA UCCJIETOBATh U aHAJIU3UPOBATH PA3HO-
obpasHbIe (pusmUecKue SBJIEHNUS U CBOICTBA 00BEKTOB, O0BACHATDH
OPUHIIUOLI PA0OTH U XaPAKTePUCTUKU IIPHUOOPOB U YCTPOICTB, 00b-
SICHSITh CBsI3b OCHOBHBIX KOCMHUYECKUX 00BEKTOB C reo(husmuecKu-
MU SIBJICHUSAMU;

e OBJIaJIeHUE YMEHUAMHU BBIABUTATH TMIIOTE3bl HAa OCHOBE 3HAHUS
OCHOBOIIOJIATAIOIMNX (PU3NUYECKUX 3aKOHOMEPHOCTeH U 3aKOHOB,
IPOBEPATHh WX SKCIEPUMEHTAJIbHBIMU CPEACTBAMU, (POPMYIUPYST
IeJIb UCCJIeJOBaAHUA;

e OBJaJleHWEe MEeTOJaMU CaMOCTOSTEJNbHOTO IIJIAHUPOBAHUS U
OpoBefeHUA (PU3NUECKUX HKCIEPUMEHTOB, OIMMCAHUSA W aHaamsa
TOJYyUYEeHHOU WM3MEPUTEJIbHON WHQMOPMAINU, OIIPENEJeHUA AOCTO-
BEPHOCTH ITOJYUYEHHOTO Pe3yabTaTa;

e (hopMUPOBAHME YMEHUI IPOTrHO3MPOBATH, AHAJIU3UPOBATH U
OIleHUBATH MOCJEICTBUA OBITOBOM U IPOU3BOACTBEHHOM JeATEeIbHO-
CTHU UeJIOBEeKa, CBA3AaHHOI ¢ (pM3UUYECKUMU IIPOIlecCaMi, C TTO3UITIHA
9KOJIOTUYECKOH 6e30IIacHOCTH.

B ocHOBY Kypca (pu3uKM MOJOKEHBI KaK TPAAUIIMOHHBIE IIPUH-
IUOBI IIOCTPOEHUA YUEOHOTO cofepsKauusd (NPUHLUNbL HAYYHOCU,
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docmynHocmu, cucmemHOCmMU), TaK U UAes, HOJYUUBIIAS CBOE
Pa3BUTHE B CBA3Y C BHEIPEHUEM HOBBIX 00pa30BaTEeJIbHBIX CTaHIaP-
TOB, — NPUHYUN memanpeomemunocmu. MeTanpeaMeTHOCTh KaK
cocob hopMUPOBAHUSA CHUCTEMHOT'O MBIILIeHUA obecmeuynBaeT Ghop-
MUPOBaHUE IIeJOCTHOM KapTWHBI MUPA B CO3HAHUMU IMKOJbLHUKA.
MeTranpeqMeTHOCTh — HPUHIIUI WHTETPAIUU COAEPKaAHUA 00paso-
BaHUSA, PA3BUBAIOIIUN IPUHIIUIIEI 26HEPALUIAUUU U 2YMAHUMAPU-
3ayuu. B cOOTBETCTBUU C IPUHITUIIOM I'eHEPAJIU3aAN U BhIIETAIOTCA
TaKkue CTEeP:KHEBBIE IOHATUA Kypca PUIUKU, KAK «9HEPIrud», «B3a-
uMozeicTBUE», «BEII[eCTBO», «II0JIe», «CTPYKTYPHbIE YPOBHU MaTe-
puu». Peasnmzanusa OpUHIMIIA TYMaHUTAPU3aUM MIpPEAIoJiaraeT
WCIIOJIb30OBaHME TYMAHUTAPHOTO IOTeHIuajaa (hU3UUYEeCKOU HayKH,
OCMBICJI€EHUE CBA3UW Pa3BUTUA (PUSUKU C Pa3BUTHEM OOIIleCTBa,
MUPOBO33PEHUECKUX, HPABCTBEHHBIX, DJKOJOTUYECKUX IIPOOIEM.
IIpuHIIUII MeTanpeIMEeTHOCTH II03BOJAET (Ha YPOBHE BOIIPOCOB, 3a-
IaHu’ mocye maparpada) B cojep:KaHun (GUBUKU BBITEIAATH QUIU-
YyecKue TOHSATUS, SABJEHUSA, IPOIECChHl B KauecTBe OO0BEKTOB MIJIsA
IaJbHEHITeTro NCCIeJOBAHNA B MEKIIPEIMETHBIX 1 HAAIIPeIMEeTHBIX
(conuanbHON MpaKTUKe) obsacTAX (MeTAMOHATHS, METASIBJIEHU,
MeTamporecchl). IIpoeKTupoBaHme MCCJIEJOBAHUSA YYaIlerocs Ha
MeTanpeIMeTHOM YPOBHE OIIUPAETCA KaK Ha ero JIMUYHbIEe NHTEPeCHI,
CKJIOHHOCTH K M3YUeHUI0 (DUBUKU, TAK U HA OOIeKYyJIbTYPHBINA I10-
TeHIIuaJ (PU3UUECKO HAYKU.

Hd mocTUKeHUs MeTalpeIMeTHBIX 00pa3oBaTEIbHBIX DPE3YJb-
TaToB (OJHUM U3 UHANKATOPOB MOMKET CIYIKUTH CDOPMUPOBAHHOCTD
PeryJaaATUBHBIX, MMO3HABATEIbHBIX M KOMMYHUKATHUBHBLIX YHUBEP-
CaJbHBIX YUEOHBIX NEeMCTBUIT) BOBMOYKHO HCIIOJb30BAHUE CJIEIYIO-
IIUX cpeacTB u GopM O0yUeHUsA: MeKIIPeAMEeTHBIe U MeTalpeMeT-
Hble 3aJlaHNA, METAIIPeIMeTHbIN YPOK (IpeaMeTHBIN YPOK U MeTa-
npenMeTHAs TeMa), MeKIIPeAMEeTHBIN U MeTalpeIMeTHBIN ITPOEKTHI,
DJIEKTUBHBIE METaKyPChl, CIIPOEKTUPOBAHHBIE HA OCHOBAHUY MeTa-
mpeqMeTHBIX 3aJaHUll, CUCTEeMOOOPas3yoIUM 00beKTOM B KOTOPBIX
BBICTYIIAIOT (DU3UUECKUEe TOHATUA, ABJIEHUA, IIPOLECCHI U T. 1.

B coorBercTBUU C lensaMu o0yueHUs (PU3UKe YUAIITUXCSA CpeaHeit
MIKOJBI U CHOPMYJIUPOBAHHLIMIU BBIIIe TPUHIIUIAMU, IIOJOMKEH-
HBIMU B OCHOBY Kypca (ODMBWKU, OH UMEeT CJeAYIoIlee colep:KaHme
U CTPYKTYDY.

B 10 kgacce msyuaioTcsa cieayioliue pasaeabl: «MexaHukar,
«MonexkynapHasa QU3NKa U TEPMOAUHAMUKA» , «DJIEKTPOCTATUKA»,
«ITocTOoAHHBIN dIeKTPpUUeCcKuil TOK» . Kypc pusuxku B 10 Kiiacce Ha-
YMHAETCs C BBeIeHUA «3aporKAeHNe U Pa3BUTHUE HAYUYHOTO B3TUIAA
Ha MUP», ONMCHIBAIOIIETO METOAOJOTHIO0 (DMBUKU KaK HCCJIENOBa-
TeJbCKOU HaYKU, OTPAKAIONIYIO IPOIeCCYAJIbHBIN KOMIIOHEHT (Me-
XaHU3M) KaK CTaHOBJEHUS, (DOPMUPOBAHUA, PaA3BUTHUA (pusuye-
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CKUX 3HAHUI, TaK U JOCTUKEHUS COBPEMEHHBIX 00pa30BaTeIbHBIX
pe3yabpTaToOB MpU OOYUYEHUU NIKOJBHUKOB (pusuKe (JIUYHOCTHBIX,
OpeaMeTHBIX U MeTalpPeIMeTHBIX ).

B mporpammy Kypca ¢usurm 11 Kiacca BKJIIOUEHO H3yUyeHUE
paszmesioB «JJEKTPOoAMHAMUKA» (KpoMe TeM «IJJIEeKTPOCTATHUKA» U
«ITocTOAHHBII 3JIEKTPUUECKUN TOK » ), «Kosiebauusa 1 BOTHBI», «Om-
Tuka» u «KBantosaa pusura», «Crpoenue BeeseHHO» .

ITIporpamma Kypca mpegycMaTpuBaeT BBITIOJTHEHYE 00A3aTeIHFHO-
ro J1abopaTOPHOTO MPAKTUKYMa, BBIIIOJHAIONEr0 (DYHKIIUIO UCTOU-
HUKA TOJYyYeHWA HOBBIX 3HAHUWHN ydyamumucd. [Ipu BBIIOJTHEHUU
Jab0opaTOPHBIX PabOT MIKOJbHUKY 00yUaloTCA IIJIAHNPOBAHUIO 1 OP-
raHU3aIuM SKCIIEPUMEHTa, CUCTeMAaTU3aI[Mu U MeTonaM 00paboTKu
pPes3yabTaTOB U3MEPEeHNi, CPABHEHUIO Pe3yJIbTaTOB N3MEePeHU, I10-
JYUYEHHBIX IIPU OJMHAKOBBIX U PA3JIUUHBIX YCIOBUAX DKCIIEPUMEH-
Ta, u Ap. IIpy MOATOTOBKE K BBIMOJHEHHUIO JIaOOPATOPHBIX pPadoT
ydJaluecs CaMOCTOATENbHO U3YUAIOT PAa3JINUHbIe BOIPOCHI, CBA3aH-
Hble KaK C IpoBeJeHUEeM (PU3UUECKOTO SKCIEePUMEHTa, TaK U C ero
coZlepsKaHueM.



NAAHUPYEMBIE PE3VYIbTATDI
OCBOEHUA KYPCA

PDI'OC oCcHOBHOTO U CpegHero odIero oo6pa3soBaHMUA IPOBO3-
TJIAIIA0T B KauecTBe IIeJIeBLIX OPUEHTHUPOB 00Iero oopasoBaHUA
IOCTHKeHHEe COBOKYIIHOCTH JHUYHOCTHBIX, IIPEIMETHBIX U MeTa-
IpeaMeTHBIX 00pa3oBaTe/IbHBIX Pe3yJIbTATOB.

JINYHOCTHBIMHM pe3yJabTaTaMHu OO0yuyeHUs (Qu3mKe B CpegHeil
IIKOJIE ABJIAIOTCA:

® g cpepe omHoweHUIL 00yuaWUXCs K cebe, Kk c60emy 300poavio,
K NO3HAHUIO ceOs — OPUEHTAIUA Ha JOCTUMKEHNE JINUHOTO CUACThA,
peasn3anuioo DO3UTHUBHBLIX KUSHEHHBIX IIEPCIEKTUB, MHUIINATHB-
HOCTh, KPEaTUBHOCThb, TOTOBHOCTh M CIIOCOOHOCTH K JIMUHOCTHOMY
caMoOIIpeieIeHUI0, CTIOCOOHOCTh CTABUTD IEJIT U CTPOUTD JKU3HEH-
Hble IIJIaHBI; TOTOBHOCTb U CIIOCOOHOCTH O0ecIeuuTh cebe 1 CBOUM
OJIMBKUM JOCTOMHYIO JKU3Hb B IIPOIlECCe CAMOCTOSATeIbHOM, TBOpUe-
CKOM U OTBETCTBEHHOMH AesATeJbHOCTU, K OTCTAMBAHUIO JIMYHOTO IO-
CTOMHCTBA, COOCTBEHHOTO MHEHUA, BRIPA0ATHIBATL COOCTBEHHYIO I10-
BUIIUIO IO OTHOIIEHUIO K OOINEeCTBEHHO-IIOJUTUYECKUM COOBITUSIM
TIPOIILJIOTO ¥ HACTOSAIIEr0 Ha OCHOBE OCO3HAHUA W OCMBICJIEHUSA UCTO-
pum, IyXOBHBLIX [IEHHOCTEH U JOCTH KEHUII Halllell CTpaHbl, K CaMo-
PAa3BUTHUIO U CAMOBOCIIMITAHUIO B COOTBETCTBUU C OOIeUEIOBEUECKU-
MU IIEHHOCTSIMU W HAeaslaMU I'PAaKJaHCKOr0 OOIIeCTBa; IIPUHATHE
U peayimsaiud IeHHOCTel 340POBOro U 6e30macHOro obpasa KU3HU,
OepesKHOe, OTBEeTCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHVE K COOCTBEH-
HOMY (pUBUUYECKOMY U IICUXOJOTUUECKOMY 3/I0POBbIO;

® g chepe omHouweHull obyuaruwuxcsa k¥ Poccuu kax k¥ Podune
(Omeuecmay) — poccuiickas UJeHTUYHOCTh, CIIOCOOHOCTH K OCO3HA-
HUIO POCCUMCKOI UIEHTUYHOCTHY B MMOJUKYJBTYPHOM COITIyMe, UyB-
CTBO IIPUYACTHOCTU K MCTOPUKO-KYJIBTYPHOII OOITHOCTH POCCUMCKO-
To Hapoja u cyanbe Poccuu, maTpuoTu3M, TOTOBHOCTD K CIYKEHUIO
OreuecTBy, ero salinuTe; yBaskeHrue K CBOeMy Hapoay, YYBCTBO OTBET-
cTBEeHHOCTH Itepes PonuHOM, ropaocTu 3a ¢BOI Kpai, cBoio Ponuny,
IIPOIILJIOe ¥ HACTOAIIlee MHOTOHAITMOHAJIbLHOr0 Hapona Poccuu, yBa-
JKeHMe TOCYyJapCTBeHHBLIX CUMBOJIOB (repb, ¢iar, TuMH); (OPMUPO-
BaHUeE YBasKeHUs K PYCCKOMY A3BIKY KaK rOCYIapPCTBEHHOMY A3BIKY
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Poccuiickoii ®Pemeparnuu, SBISIOIEMYCA OCHOBOW POCCUMCKOM
UAEHTUYHOCTH U TJIABHBIM (PAKTOPOM HAIIMOHAJIBLHOTO CAMOOIIpEe-
IeJieHnsA; BOCIIUTAHNE YBAKEHUA K KYJAbType, I3bIKaM, TPAAUIIUAM
1 00BIYasAM HApPOIOB, MpoKuBaloIux B Poccuiickoit @emeparnui;

® g chepe omHOULEHUTL 00YHLAIOWUXCA K 3AKOHY, 2ocydapcmey u
K epaxc0aHcKoMmy o6uiecma8y — TrpakJaHCTBEHHOCTD, TPakaaHcKasd
HO3UIUA aKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIe-
CTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE IIPaBa U 00sA3aHHOCTH,
yBasKarmIero 3aK0H U IIPABOIIOPALOK, OCOBHAHHO HPUHUMAIOIIETO
TPagUIMOHHbIEe HAI[MOHAJbHBIE U OOIleUesioBeUYeCKre I'yMaHUCTHU-
YecKUe U JeMOKpaTUYeCKUe IeHHOCTH, TOTOBOTO K YUAaCTHUIO B O0IITe-
CTBEHHOM KM3HU; IPU3HAHNE HEOTUYKIAEMOCTH OCHOBHBIX IIPaB U
cBOOOJ UeJIOBeKa, KOTOPhIe IIPUHAAIEKAT KaKJOMY OT POXKIEHUd,
TOTOBHOCTBH K OCYII[ECTBJIEHUIO COOCTBEHHLIX IPaB U cBOOOJ 0e3 Ha-
pyllleHus TIpaB U CBOOOM APYTHUX JIUI[, TOTOBHOCTH OTCTAUBATL COO-
CTBEHHBIE IIpaBa M CBOOOJABLI UEJIOBEKA U IPaKJaHMHA COIVIACHO 00-
IMIeNPU3HAHHBIM IPUHIIUIIAM M HOPpMaM MeXIyHaPOJHOI0 IIpaBa U B
coorBercTBuu ¢ KoHcTurynueii Poccuiickoit @emepamnuu, mpaBoBas
U NOJIUTUYECKasd I'PAMOTHOCTh; MUPOBO33PEHUE, COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKU U OOIIECTBEHHOM IPaKTU-
KM, OCHOBaHHOE Ha AUAJIOTe KYJbTYD, a TaK:Ke PasIudHbIX (hopm 00-
IIeCTBEHHOTO CO3HAHUS, OCO3HAHIE CBOEr0 MeCTa B IIOJUKYJIBTYP-
HOM MUpPe; UHTEPUOPUSAIUA IEHHOCTEN JeMOKPATUU U COI[UATIBHOM
COJIUIAPHOCTU, TOTOBHOCTL K JOTOBOPHOMY PEryJIUPOBAHUIO OTHO-
IIeHUH B I'PYIINle WK COI[MAJbHONM OpraHmMs3aliui; TOTOBHOCTH 00y-
YAOMIUXCId K KOHCTPYKTUBHOMY YYaCTHIO B IIPUHATUU PEITeHUH,
3aTparmBaloIIUX IIpaBa W UHTEPEChl, B TOM UYHCJE B Pa3IUUYHBIX
dopmax oOIIIeCTBEHHOII caMOOpPraHW3alluM, CaMOYIIPaBJIEeHUsA, 00-
IITeCTBEHHO 3HAUYMMOM JesATeIbHOCTU; ITPUBEPIKEHHOCTh UIeAM UH-
TepHAI[MOHAJIN3Ma, APYKObI, PABEHCTBA, B3ANMOIIOMOIIY HaPOIOB;
BOCIIUTAHNE YBAXKUTEJIHLHOTO OTHOIIEHUA K HAITMOHAJIBHOMY JTOCTO-
WHCTBY JIOJeH, UX YYBCTBaAM, PEJIUTHMO3HBIM yOEKIEeHUAM; I'OTOB-
HOCTBH 00yYaIIIUXCSA IPOTUBOCTOATH UE0JOTUN SKCTPEeMU3Ma, Ha-
nuoHaamsMa, KceHohobur, KOPPYNINYU, JUCKPUMUHAIIUIY IO COI[U-
aJIbHBIM, PEJIUTUO3HBIM, PACOBBIM, HAI[MOHAJbHBIM HPU3HAKAM U
OPYTUM HETaTUBHBIM COI[UAJIBHBIM ABIEHUAM;

® 8 chepe OMHOULCHUTL 00YYAOUWUXCS C OKPYHAIOUWUMU LI00b-
MU — HPaBCTBEHHOE CO3HAHNE U IOBEJIeHe Ha OCHOBE YCBOEHUS 00-
I1eYeJ0BeUEeCKUX II€HHOCTEe!, TOJEPAHTHOTO CO3HAHUS U IIOBele-
HUA B IMOJUKYJIBTYPHOM MHUPE, TOTOBHOCTHM U CIIOCOOHOCTH BECTHU
OUAJIOT C APYTUMU JIOAbBMI, JOCTUTATH B HEM B3aMMOIIOHUMAaHUI,
HaXOAUTH O0IIMe IeJId U COTPYAHUYATD AJISA UX HOCTUKEHUS; IPU-
HATHE TYMaHUCTUYECKUX I[€HHOCTEeH, 0OCO3HAHHOE, YBAYKUTEJIbHOE
u noOposKeaTesIbHOE OTHOIIEHNE K APYTOMY UYeJIOBEKY, ero MHe-
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HUIO, MUPOBO33PEHUI0; CIIOCOOHOCTH K COIEPEeKMBAHUIO U (POpMU-
POBAHUIO MO3UTUBHOTO OTHOIIIEHUS K JIIOAAM, B TOM YKCJIE K JINITaM
C OTPAaHWYEHHBIMU BO3MOYKHOCTAMM 3J0POBbA W MHBaJUIaM; Oe-
Pe’KHOEe, OTBETCTBEHHOE I KOMIIETEHTHOE OTHOIIIeHE K (hU3UUECKO-
MY ¥ ICUXOJIOTUYECKOMY 3J0POBBIO APYTUX JIOAei, yMeHre OKa3bI-
BaTh IIePBYIO MOMOIIb; (hopMUPOBaHUE BBHIPAYKEHHON B MOBEJEHUU
HPaBCTBEHHO! ITOSUIINN, B TOM UYMCJIE CIIOCOOHOCTH K CO3HATEJIHHO-
My BBIOOPY H00pa, HPABCTBEHHOI'O CO3HAHUS U IOBEAEHUS Ha OC-
HOBE YCBOEHUA OOIeUeJOBEUECKUX IIEHHOCTEH M HPABCTBEHHBIX
qyBCTB (Y€CTb, MOJT, CIIPABEIJINBOCTb, MUJIOCEPAVE U APYIKETI0-
01e); KOMIIETEHIIUH COTPYAHUUECTBA CO CBEPCTHUKAMU, TETHMU
MJIaJAIIero Bo3pacTa, B3pOCJbIMHU B 00pa3oBaTeJbHOI, O0IIIECTBEHHO
TIOJIe3HOIi, yUeOHO-MCCJIeJOBATEIbCKOM, MPOEKTHON W APYTUX BU-
Iax nesTeJbHOCTH;

® g chepe omHOWEHUTL 00YUAUWUXCA K OKPYHAOUWEMY MUPY,
K J#ueoil npupode, xyodoxiecmeeHHOl Kydbmype — MHDPOBO33pe-
HUEe, COOTBETCTBYIOII[e€é COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH,
3HAUMMOCTh HAayKW, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBODUE-
CTBY, BJIaJieHE JOCTOBEPHOU MHMOpMAaIueli 0 mepeJoBbIX JOCTUKE-
HUAX U OTKPBITUAX MUDPOBOU U OTeUeCTBEHHOU HayKU, 3auHTepe-
COBaHHOCTH B HAYUYHBIX 3HAHUAX 00 yCTPOMCTBEe MUpa U OOIIEeCTBa;
TOTOBHOCTBH U CIIOCOOHOCTDH K 00pasoBaHMWIO, B TOM UHMCJIe camMmoobpa-
30BaHUIO, HA MIPOTAKEHUN BCEH JKU3HMU; CO3HATEJIHHOE OTHOIIIEHUE
K HeIIpephIBHOMY 00pa30BaHMIO KAK YCJIOBUIO YCIIEITHOM Tpodeccu-
OHAJILHOM U OOIIeCTBEHHOU JeATeIbHOCTHI; DKOJIOTHUYeCKad KyJJIbTY-
pa, 6epesKkHOE OTHOIIIEHNE K POAHOII 3eMJie, IPUPOIHBIM OOraTCcTBaM
Poccum u Mmupa, moHUMaHWe BAUAHUA COIMATBHO-9KOHOMHUUYECKUX
IIPOIIECCOB HA COCTOSAHUWE IPUPOIHOM U COI[UATIBLHOM CpeJbl, OTBET-
CTBEHHOCTH 3a COCTOSHWE IIPUPOIHBIX PEecypcoB, YMeHUIN W Ha-
BBIKOB Pa3yMHOTO IIPUPOJONOJIH30BaHUA, HETEPIIMMOE OTHOIIIEHUE
K AefiCTBUAM, IPUHOCAINIUM BpPeJ SKOJIOTUN; IPUOOPEeTeHNe ONbITa
HSKOJIOTO-HAIIPABJIEHHON AeATeJIbHOCTU; SCTETUUECKOE OTHOIIIeHU’e
K MHUPY, TOTOBHOCTh K 9CTETUYECKOMY O0yCTPOHMCTBY COOCTBEHHOTO
ObITA;

® g chepe omHoweHUll obyuaouwuxca Kk mpyoy, 6 cgepe couu-
ANbHO-IKOHOMUYECKUX OMHOWEeHUlLl — yBaKeHUe Bcex Gopm cob-
CTBEHHOCTH, TOTOBHOCTB K 3aII[Te CBOeIl COOCTBEHHOCTU; OCO3HAH-
HBIII BBIOOD OymyImeil mpodeccruu KAk IyTh U CIIOCO0 peansamuiu
COOCTBEHHBIX KM3HEHHBIX IIJIAHOB; T'OTOBHOCTH O0OyUalONMIMXCA K
TPYZOBOI IIPO(ecCuoHATIbHON AesATEeJbHOCTH KaK K BO3MOMKHOCTHU
y4acTusi B PelIeHUN JIMUYHBIX, OOII[eCTBEHHBIX, T'OCYAapPCTBEHHBIX,
00IIIeHATMOHAIBHBIX IP00OJIeM; TOTPEOHOCTh TPYAUTHCS, YBAXKEHIE
K TPYAY U JIOAAM TPYyIa, TPYAOBBIM MOCTHKEHUSAM, TOOPOCOBECT-
HOEe, OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHWE K PAa3HBIM BHUIAM
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TPYAOBO# AeATEeILHOCTU, TOTOBHOCTH K CAMOOOCIIYKUBAHNIO, BKJIIO-
yas oOyueHUe U BBITIOJIHEHNE JOMAITHIX 00A3aHHOCTEH.

MeranpegMeTHbie pe3yabTaThl 00ydueHUs (DUBUKE B CPemHen
IIKOJIe IPeACTaBIeHbI TPEMs I'DYINaMU YHUBEPCAJIbHBIX YUEOHBIX
neiiCTBUM.

PerynsaTuBHbIle YyHUBepCAJbHbIE yUeOHBIE T CTBUS

Buinycknuk Haywumcea:

® CaMOCTOATEJIbHO OIIPEeNesIATh IIeJiM, CTaBUTH U (HopMyampo-
BaThb COOCTBEHHBIE 3aJauMl B 00pa30BATeIBHOU AEATEJBHOCTH U
SKU3HEHHBIX CUTYaIlUAX;

® OIleHUBATh PECYPCHI, B TOM YHCJIe BpeMA U IPyTrue HeMaTepu-
aJIbHbIE PECYpPChI, HEOOXOAUMBIE NIJIA AOCTUIKEHUS TTOCTaBJIEHHOI
paHee 11eJ11;

® COMOCTAaBJIATH MMEIOIHEeCs BOBMOKHOCTH 1 HEOOXOAMMBIE JJIs
IOCTUIKEHUA IIeJIU PECYPCHI;

e OpPraHu30BLIBATh 3(P(PHEKTUBHBIN IIOMCK PECYpPCOB, HEOOXOMM-
MBIX JIJIsI JOCTUKEHUA IIOCTaBJIEHHO 11eJIu;

® ompeneNATh HECKOJIBKO IIyTeH MOOCTUIKEHUS II0CTaBJIEHHON
e,

¢ BRIOMPATH ONITUMAJIbHBIN IYTh JOCTUKEHUS IEJIU C YIETOM d(-
(eKTUBHOCTU PACXOJOBAHUSA PECYPCOB U OCHOBBIBAsICh Ha coobpa-
JKEHUAX STUKU U MOPaJIu;

e 3amaBaTh MapaMeTPhl 1 KPUTEPUU, 10 KOTOPHIM MOYKHO OIIpe-
IEeJIUTh, UTO IeJIb JOCTUTHYTA;

® COMNOCTaBJIATL IIOJYUYEHHBIA Pe3yJabTaT AeATEeJbHOCTH C IIO-
CTaBJIEHHOM 3apaHee IeJIbIO;

® OIEHWBATH ITOCJIEICTBUSA JOCTUIKEHUA TOCTABJIEHHON IeJIU B
y4ebHOM IeATeIbHOCTU, COOCTBEHHON JKUSHU U KU3HU OKPYIKAIO-
IIUX JIFOJEN.

IlosHaBaTesIbHBIE YHUBEPCAJbHBIE YUeOHbIE TeCTBUA

Buinycknuk Haywumcea:

® KPUTHUYECKU OIeHWBATH U WHTEPIIPETUPOBATH MHMOPMAIIIIO
C Pa3HBIX IMO3UINI;

e pacrmo3HaBaTh M (pUKCHUPOBATH IIPOTHUBOpPEUYUd B MHPOpPMAIM-
OHHBIX UCTOYHUKAX;

® 1ICIIOJIb30BATH PA3JIMUYHBIE MOIEJIbHO-CXeMATUYECKIE CPEICTBA
IJA TPEeICTAaBIEHUA BBIABICHHBIX B MH(POPMAIMOHHBIX HCTOUHU-
Kax IIPOTHUBOPEUNIi;

® OCYIIIECTBJIATHh Pa3BePHYTHIN MH(POPMAIMOHHBIN IIOUCK U CTa-
BUTH Ha ero OCHOBE HOBBIE (yueOHbIe U IT0O3HABATEIbHbBIE) 3aJaUl;

® CKATh 1 HAXOAUTH 0000IIIeHHEIE CIIOCOOBI PEIIeHUA 3a4aY;

® IPUBOAUTH KPUTUUYECKUE apryMeHTHI KaK B OTHOIIEHUU COO-
CTBEHHOTO CYKJIEHUA, TAK M B OTHOIIEHUU NEUCTBUN U CYKACHUN
Ipyroro;



e AHAJIMB3WPOBATH U MIPeoOpPa30BbIBATHL HPOOJIEMHO-IIPOTHUBOPE-
YUBbI€ CUTYAI[UN;

e BBIXOJUTH 34 PAMKHU yUeOHOTO IIpeaMeTa M OCYIIEeCTBIATD Ie-
JeHaIpaBJIeHHLIII MOMCK BO3MOYKHOCTH IIMHPOKOr0 IIepeHoca
CPEeICTB U CIIOCOOOB JeNCTBUA;

e BLICTPAMBATHL HHAWBUAYAJIbHYIO 00pasoBaTeIbHYIO TPAeKTO-
pUI0, YUUTHIBAsA OTPAHUUYEHUA CO CTOPOHBI APYIUX YUYAaCTHUKOB U
pecypcHBbIe OTPAaHUYEHU

® MEHATH U YAEePKUBATh PasHbIe TTO3UITNHY B TO3HABATEJILHOI e-
ATeabHOCTU (OBITH YUEHUKOM U yuuTeaeM; hopMyJInpoBaTh 00paso-
BaTeJBbHBIN 3aIlIPOC W BBITTOJNHATH KOHCYJbTATUBHBIE (PYHKIIUU ca-
MOCTOATEJIbHO; CTaBUTh HNPOOJEeMy M paboTaTh HAJ ee pPeIleHUueM;
YIIPaBJIATH COBMECTHOM ITO3HABATEIbHON AeATEeIbHOCTHIO U MOIUM-
HATHCH).

KoMMyHUKATUBHBIE YHUBEPCAJIbHbIEC YUeOHbIE TelCTBUA

BuinyckHuk Haywumces:

® OCYIIECTBJIATH AEJOBYI0 KOMMYHUKAIINIO KaK CO CBEPCTHUKA-
MU, TaK U CO B3POCJBbIMHU (KaK BHYTPHU 00pasoBaTeJIbHOM opraHmsa-
UM, TaK U 3a ee IIpeJeaaMun);

® IIPU OCYIIECTBJIEHUU I'PYIIOBOM PaOOTHI OBITH KAK PYKOBOAU-
TeJgeM, TaK U YJIEHOM IIPOEKTHON KOMAaHIbI B Pa3HBIX POJAX (TeHe-
paTopoMm uaei, KpUTUKOM, UCIIOJTHUTEJIEM, ITPE3eHTYIONIUM U T. I.);

® DPasBEPHYTO, JOTUYHO U TOUHO M3JaraTh CBOIO TOUKY 3PEHUA C
MCIIOJIb30BaHMEM aleKBaTHBIX (YCTHBIX U MUChbMEHHBIX) I3bIKOBBIX
CpencTB;

e paclo3HaBaTh KOHMPINKTOT€HHbBIE CUTYAI[UU 1 IIPEIOTBPAaIaTh
KOH(MJINKTHI 10 UX aKTUBHOM (pasbl;

¢ KOOPAMHUPOBATDH U BBHIIIOJHATHL PA0OTY B YCIOBUAX BUPTYaAJIb-
HOTO B3aMMOJeMCTBUA (UJIU COUETAHUS PeaJbHOTO M BUPTYAJIbHO-
ro);

® COIJIACOBBIBATH MO3UIUU UJIEHOB KOMAaHAbBI B ITpoIlecce PaboThl
HaJ O0IITMM IIPOAYKTOM /pellleHreM;

e TIPEACTaBJATL MYOJUUYHO pPEe3yJbTAThl WHIAWBUAYAJILHON U
T'PYIIIIOBOM AesATEeJbHOCTH, KaK Iepe] 3HaKOMOI, TaK U IIlepej He-
3HAKOMOU ayAUTOPUEH;

e TTOAOUPATH MMAPTHEPOB JJIS NEeJIOBOM KOMMYHUKAIIUU, UCXOIA
u3 cooOpakeHUil pPe3yIbTaTUBHOCTU B3aWMOJENCTBUA, a He JIUU-
HBIX CUMIIATHUI;

e BOCIIPMHHMATL KPUTUUECKNE 3aMeuaHus KaK pecypc cob-
CTBEHHOT'O Pa3BUTH;

e TOYHO M €MKO (hopMyJIMPOBATh KaK KPUTHUUYECKIE, TAK U OHO0-
OpuTeIbHBIEC 3aMeUaHUA B aJpec APYTUX JIoAell B paMKax IeJ0BOM 1
o0pasoBaTeJIbHOII KOMMYHUKAIINN, 130eras Ipu 9TOM JIUYHOCTHBIX
OII€HOYHBLIX CYKIEHIM.
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IIpenmeTHBIE pe3yabTaThl 00yUeHUA (DUSUKeE B CPEIHEN IITKOIe

Buinycknuk Ha y2iybieHHOM YPO6HE HAYLUMCA:

e O0'BSACHATH M aHAJM3UPOBATH POJIb U MecTO QU3UKU B (hopMu-
poBaHUU COBPeMEHHOI HAYYHON KapTUHLI MUPA, B PA3BUTHUU COBPE-
MEHHOU TeXHHUKM U TEeXHOJOTHI, B IPAKTUUYECKOHN AeATeIbHOCTU
JIIoZell;

® XapaKTepu30BaTh B3aMMOCBA3b MEXKIY (PDUBUKON U APYyTUMU
€CTeCTBEHHBIMU HayKaMU;

® XapaKTepU30BATh CUCTEMHYIO CBA3b MEKIY OCHOBOIIOJIATAIO-
MU HAYYHBIMU ITIOHATUAMM: IPOCTPAHCTBO, BpeMsA, MaTepus (Be-
I1eCTBO, IOJIE), IBUKEHNE, CUJIa, DHEPTUI;

® IIOHMMATh W OOBACHATH I€JIOCTHOCTH (PU3UUECKOIl Teopuwu,
pasinyaTh IPAHUIlbI €€ MPUMEHNMOCTH M MECTO B DALY APYTUX (-
3UUYECKUX TEOPUIA;

e BIAJETh NPUEMaAMU TOCTPOEHUS TEOPEeTUUECKUX JdoKasa-
TEeJbCTB, 4 TaK/Ke MIPOTHO3UPOBAHUS OCOOEHHOCTEHN ITPOTEeKAHUS
busmuyecKUX SABJIEHUI U IIPOIECCOB HAa OCHOBE IIOJYUYEHHBIX Teope-
TUUYECKUX BBIBOJOB U TOKA3aTeJbCTB;

® CaMOCTOATEJbHO KOHCTPYMPOBATH 9KCIEPUMEHTAJIbHEBIE yCTa-
HOBKU [IJIA IIPOBEPKU BBIABUHYTBHIX THUIIOTE3, PACCUMTHIBATH abco-
JIIOTHYIO I OTHOCUTEJIbHYIO IIOTPEIITHOCTH;

® CaMOCTOATEJBHO IIJIAHUPOBATH U IIPOBOAUTE (pU3MUECKIE dKC-
IepUMEHTHI;

e pelnaTh NPAKTUKO-OPWEHTUPOBAHHBIE KAUECTBEHHBIE U pac-
yeTHbIE (pu3mUecKUe 3aJaul KaK C OIMOPON Ha M3BEeCTHBIE (PuU3uUe-
CKUe 3aKOHBI, 3aKOHOMEPHOCTH U MOJEJIN, TaK U C OIOPOIl Ha TeK-
CTBI C U30BITOUYHOM MHQOPMAaIIeii;

¢ O0BSACHATHL T'PAHUIILI IIPUMEHEHUS WN3YUYEHHBIX (PU3UUECKUX
MogeJsieli Ipu peleHny PU3NYEeCKUX U MeKIPEeIMETHBIX 3a/1a4;

¢ BLIIBUTaTh T'MIOTE3bl HA OCHOBE 3HAHUSA OCHOBOIIOJATAIOIIUX
dusmuecKUX 3aKOHOMEPHOCTE! 1 3aKOHOB;

® XapaKTepus30BaTh IVI0O0AJIbHBIE IPOOJIEMbI, CTOAIINE IIepe] ue-
JIOBEUECTBOM: DHEPreTUUEeCKUe, ChIPheBhIe, Y9KOJOTUUECKIE U POJIb
(GUBUKY B PELIEHUU dTUX IIPOOJIEM;

¢ O0BSACHATDH IPUHITUIILEI PAOOTHI U XaPAKTEPUCTUKU N3YUEHHBIX
MaIlllnH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;

¢ O0BSCHATL YCJOBUA MPUMEHEHUS (PU3WUECKUX MOJeJiell mpu
perieHnN PU3NYECKUX 3a7lad, HAXOIUTH aJeKBATHYIO IPEAJIOMKEH-
HOI 3amaue (UBUUECKYIO MOJeJib, paspeliaTh IpodaeMy KaK Ha oc-
HOBe UMEIOITUXCA 3HAHUN, TAK ¥ IPU IIOMOIIY METOIOB OIeHKU.

IIpuMmeHUTENIBHO K TEMaM Kypca YLeHUK CMOIHCEem:

— 3Hamb: IpeaMeT U MeTObI nccaenoBauma Guanuku. CTPyKTy-
Py du3UUECKUX TEOpUil, MeTOJ HAayUYHOTO IIO3HAHUA, 0COOEHHOCTHU
nu3y4deHud PU3UKU;
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— 008sCHAMYb ABJIEHUA: TIOCTyIIaTeJIbHOE ABUKEHUE; ABUIKEeHUe
IO OKPYKHOCTHU C TIOCTOSIHHOII TI0 MOIYJIIO CKOPOCTHIO; MTBUKEHIE Te-
Ja, OpPOIIIEHHOT0 IO/ YIVIOM K TOPH30HTY; CBOOOLHOE IIajeHlue TeJ;
OTHOCUTEJIbHOCTh ABUIKEHUA; MHEPIINA; B3auMOIecTBIe; BCeMUP-
HOT'O TATOTEHWUA, YIIPYTOCTU, TPEHUA, HEBECOMOCTU U IEPErpysKu;
BpaIlliaTeJibHOE ABUKeHNe; PABHOBECUS TBEPAOro TeJia; medopMaiiuu
TBEPABIX TeJI, TaBJEeHUE B JKUIAKOCTAX U radax, IOJeT Tes; KoJeba-
TeJbHOE ABUKeHIe, CBOOOAHbIE, 3aTyXaloIlie 1 BLIHYKIeHHbIE KO-
Je0aHMus, Pe30HaAHC, aBTOKOJeOAHUS, IpeBpallleHre SHepTruu Ipu
TapMOHUYECKUX KOJIe0AHUSIX; BOJHOBOM IIPOIlecC, M3JIyUYeHUe 3BY-
Ka, mHTepdepeHnud n Au(dpaKnusda BOJIH, OTPaKeHNe U IIpeioMJIe-
HUe BOJIH, aKyCTHUUECKUIl pe3oHaHc, oO0pasoBaHMUe CTOSUYell BOJIHBI,
MYBBbIKAQJIbHBIE 3BYKH U IITyMbI; 0DOYHOBCKOE IBUKEHUE, BBAUMOIeli-
CTBUE MOJIEKYJI; TeIIJIOBOe PaBHOBecCHe, HeoOpaTUMOCTh IPOIeCCOB
B IPUPOJie; MCIIapeHre, KOHIeHcallud, PAaBHOBECUE MEKIY KUIKO-
CThIO 1 Ta30M, KPUTHUUYECKOE COCTOAHYE, KUIIeH!e, CXKUKeHNre Tra3oB,
BJIAJKHOCTDH BO3/yXa; IOBEPXHOCTHOE HATAKEeHNE, CMauBaHue, Ka-
OUJLIAPHBIE ABJIEHU; JIaBJIeHe U OTBepAeBaHue, U3MeHeHre 00b-
eMa TeJjia IPU IJIaBJ€HUY U OTBEPIEBaHUM, Ne(PeKThl B KPUCTAJLIAX
TeIJIOBOEe JINHEeHHoe U 00 beMHOe pacIlIupeHre, PacIiIupeHre BOAbI;
DJIEKTPUBAI A TeJ, BBAUMOJEeCTBUE HEMOABUKHBIX DJIEKTPUUECKUX
3apsamI0B BHYTPH ONHOPOTHOTO AUAJIEKTPUKA, SJIEKTPOCTATUUYECKAas
3aIuTa, TOJAPU3ANUA TUIJIEKTPUKA; COIPOTUBJIEHNE, CBEPXIIPOBO-
JAUMOCTD; 39JIEKTPOHHAS TPOBOAUMOCTH METAJIJIOB, 3JIEKTPUUECKUHA
TOK B PAacTBOPax M PacCIljIaBaX 3JEKTPOJUTOB, SJIEKTPUUECKUN TOK
B rasax, dJIEKTPUUYECKUH TOK B BaKyyMe, 2JIEKTPUUYECKUH TOK B IIO-
JYIPOBOAHUKAX; BO3HUKHOBEHME MAarHUTHOTO IIOJIsI, MArHUTHBIE
B3aMMOJENCTBUA, AeiCTBME MAarHUTHOTO IIOJA Ha IIPOBOTHUK C TO-
KOM, JieficTBYEe MarHUTHOTO IIOJIA Ha ABVIXKYIITUICA 3apsl; 9JeKTPO-
MarHUTHAasI UHAYKIUSA, CAMOMHAYKITNA; TapaMarHeTu3M, JuaMarie-
Tu3M, (peppoMarHeTu3M; CBOOOIHbIE U BBIHYKJEHHBIE dJIEKTPUYEe-
CcKIe KoJyiebaHUs, MPOIlecChl B KoJsebaTebHOM KOHTYpPe, PEe3uCTOp
B eIV IePEeMEHHOTr0 TOKAa, KaTyIIKa NHAYKTUBHOCTU B IeIIU Iiepe-
MEHHOTO TOKa, eMKOCTb B I[eII1 IePeMeHHOTr0 TOKa, Pe30HAaHC B 9JIeK-
TPUUYECKOM IIell; TI'eHePUPOBaHHNE 3JIEKTPUYECKONl SHEpPruu, BbI-
OpAMJIeHNEe TepeMeHHOT0 TOKa, COoeIWHeHUe IIOTpeduTesieil sjeK-
TPUYECKON DHEPruu, Iepemada M pacupefiesieHre dJIeKTPUYECKON
9HEepPruu; BO3HUKHOBEHME JJIEKTPOMATHUTHOTO TOJId, Ilepemava
9JIEKTPOMATHUTHBIX B3aMMOJENCTBUI, IIOIVIOIIeHVE, OTpaskKeHwue,
mpeJioMJIeHre, THTeP(MEPEHIINA JIeKTPOMATHUTHBIX BOJIH, PacIIpo-
CTpaHeHUWe PaIMOBOJIH, PAAMOJIOKAINSA, 00pasoBaHUe BUAEOCUTHA-
Ja; IpAMOJNHEeHHOe PacIIpocTPaHeHe CBeTa, OTPaKeHe U IIPeIoM-
JIeHUEe CBeTa, IIOJHOe OTpasKeHre cBeTa, pedpaKIusd cBeTa, MUPaXK,
abepparnusa; narTepepeHnusd, Tuppariinsdg, JUCIIePCUa U IMoJaApu3a-
U CBeTa; M3JydyeHUe cBeTa (TeIJIOBOe U3JIyUYeHUe, dJIEKTPOJIIOMU-
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HECIIeHIINA, KaTOJOJTIOMIHECIIeHIINA, XeMUJIIOMUHECIIeHITIA, (hoTO-
JIOMUHECIEHIIUA); OTHOCUTEJIHLHOCTHL OJHOBPEMEHHOCTH, OTHOCH-
TEJILHOCTHh PACCTOSHUI, OTHOCUTEJIHLHOCTh IPOMEKYTKOB BPEMEHU;
pPaBHOBECHOE TeIlJIOBOe m3jyueHuUe, poroaddert, apdexrr Kommro-
Ha, JaBJIEHUE CBeTa, XUMUUYEeCKoe JefiCTBUe CBeTa, 3aIl1ICh U BOCIIPO-
u3BeleHUE 3BYKa; MU3JIyUeHUE CBETa aTOMOM, KOPHYCKYJISAPHO-BOJI-
HOBOII IyaJn3M; eCTeCTBeHHAA 1 NCKYCCTBEHHAA PAJNOAKTUBHOCTD;
cnaboe B3aMMOJEMCTBUE, B3aMMOJeliCTBUEe KBapKOB; BOSHUKHOBE-
HUe IPUJINBOB Ha 3eMJie, COJTHEUHbIE U JIYHHbIe 3aTMeHUA, ABJIEeHNE
MeTeopa, CYIIeCTBOBaHNE XBOCTOB KOMET, «pasberaHue» ralakTuK;
— 3Hamb ompenesieHNa (PUBUUYECKUX IOHATUIN: CPeSHAA CKO-
pOCTh, MT'HOBEHHAas CKOPOCTh, CpeJHee YCKOpeHUe, MTHOBEHHOE
YCKOpeHUe, pajuyc-BeKTOP, TaHTeHIHMAaJIbHOe, HOPMAJIbHOE U II0JI-
HOE YCKOPEHUdA, IIEHTPOCTPEMUTEJIbHOE YCKOPEHUe, YIJIOBasA CKO-
pOCTh; MaTepuaJbHasA TOUKA, MOJEJIb B (DUBUKe, MHEPIIUATIbHAA CU-
cTeMa OTcYeTa, CHUJja, Macca, COCTOAHNE CUCTEMBI TeJI; CUJIa BCEMUP-
HOTO TATOTEHWs, WHEPTHAd ¥ TPaBUTAIMOHHASA MAaccChl, IepBad
KocMHUecKasi CKOPOCTh, CHUJIa YIPYTOCTU, BEC Teja, CUJIbI TPEeHUSd;
HemHepIIuaIbHAaA CUCTEMA OTCUETAa, CUJIbI MHEPIINUH; UMIIYJIbC, pabo-
Ta CUJIBI, MOIITHOCTh, KUHETUYECKAs 9HEPTUA, IIOTEHIINATHLHAA DHED-
rud, MexaHudecKad (IIOoJHAad) DHeprusd, KOHCEPBATUBHBIE U IUCCHU-
HaTUBHBIE CUJIBI, BAMKHYTas (M30JIMPOBaHHAsA) cucTeMa; abCOTIOTHO
TBEPZOE TeJo, IeHTP MacC, MOMEHT WHEePIUW, MOMEHT CUJIbI, MO-
MEeHT UMIYJIbCa, YIVIOBOE YCKOPEHE, BHEIITHUE U BHYTPEHHUE CUJILI;
MOMEHT CHUJBI, IEHTP TAXKECTH; MeXaHNYeCKOe HAIIPAXKeHe, OTHO-
CUTEeJbHOE U a0COJIIOTHOE YIJIMHEHUA; TapMOHUYECKUe KojebaHusd,
OPY'KUHHBI ¥ MaTeMaTU4YeCKUIl MaATHWUKMU, IIepHof,, UYacToTa,
mUKJInYecKad (Kpyrosas) uacToTa, aMILIUTyZAa, (hasa rapMOHUYE-
CKUX KoJIe0aHWIT, CKOPOCTh U YCKOPEHWe IIPU FTapMOHNYECKUX KOJIe-
0aHUAX, CIEKTP KoJyiebaHUil, COGCTBEHHAS YaCTOTA; MOMEepPedYHbie 1
IPOJIOJIbHBIE BOJHBI, IJIOCKAA U chepruuecKas BOJIHBI, 9HEPTUA BOJI-
HBI, IJIMHA BOJIHBI, CKOPOCTH PACIPOCTPAHEHUA BOJIHBI, CKOPOCTH
3BYKa, 'POMKOCTDH U BBICOTA 3ByKa, TeMOP, BOJTHOBAs IIOBEPXHOCTD,
JIy4, BOJTHOBOU (DPOHT, UH(PPaA3BYK, YIbTPA3BYK, KOT€pPEHTHEIE BOJI-
HBI, HHTep(ePeHIIMOHHAA KapTUHA; KOJINYECTBO BelllecTBa, MOJIAD-
Hasd Macca; MaKPOCKOIMINYEeCKUEe U MUKPOCKOIIMUECKIE Tejla, TeMIIe-
paTtypa, paBHOBECHbIE I HePaBHOBECHBIE IIPOIECChI, UIeaTbHbIN ras,
M30TepPMUYECKU, M300apHBINI M M30XOPHBIN IPOIECChl, abCOTIOT-
Had TeMIlepaTypa; TeMIlepaTypa, CPeSHAA CKOPOCTDb ABUIKEHUA MO-
JIEKYJI Tasda, CpeqHAA KBaJpaTUUHas CKOPOCTh, CPEeAHASA apuMeTH-
YyecKasd CKOPOCTH, YUCJIO CTelleHell cBOOOABI, BHYTPEHHASA dHEPTUsd
uaealbHOTO ra3a; paboTa B TepMOAUHAMUKE, KOJIUUECTBO TEILJIOTHI,
TEIJIOEMKOCTbD, YAeJIbHAsA TeIJI0OEMKOCTb, MOJISAPHAA TEIJIOEMKOCTD,
TEIJIOEMKOCTH I'a30B IIPU IOCTOAHHOM 00'beMe U ITIOCTOSTHHOM JaBJe-
HUU, HeoOpaTHUMBINA IIpoliecc, aamabaTHBINI IPOIlecC, BEePOSTHOCTh
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MAaKPOCKOIMYECKOT'0 COCTOSAHUS (TepMOAMHAMUUYECKAST BEPOST-
HOCTB), KIIII nBUuraTessa, muka KapHo; HACBIIIeHHBIHA 1 HEHACHIIIIeH-
HBII Iap, U30TePMbl PEaJbHOI'0 rasa, KPUTUUYECKas TeMIlepaTypa,
abCcoJIOTHAA M OTHOCUTEJNbHAs BJIAYKHOCTH BO3AyXa, TOUKA POCHI,
yaeJbHAs TEIJIOTAa Mapoo0pasoBaHUs/KOHAEHCAI[UN, HapIUuaIbHOe
IaBJIeHNEe BOAAHOIO ITapa; IIOBEPXHOCTHAA 9HEPrud, CUja IIOBEPX-
HOCTHOTO HATSMKEHUs, MEHUCK, JaBJIeHWEe IIOJ WCKPUBJIEHHOIN II0-
BEPXHOCTHIO YKUIKOCTHU, BBICOTA IIOAHATHUA JKUIKOCTU B KATUJLJIAPE;
KpucTaJInyecKre u aMop(dHbIe Tejla, KPUCTAJLINUecKasl pelerKa,
SKUAKNWE KPUCTAJJIbI, yOeJbHas TeIJIoTa IJIaBJIEHUS, MIOJIUMOP-
(pusM, aHU30TPONHUA, (pa30BbIe IIePEeX0abl IIEPBOT0 U BTOPOTO pPoja,
TpoliHasa TOUKAa; TeMIIepaTypHble KO3 HUIIHeHTI JUHEITHOTO U 00h-
€MHOI'0 PACIIUPEHUA; JJIEKTPUUECKOe IIO0JIe, BJIEKTPOCTATUYECKOe
moJjie, HAIPAMKEHHOCTh BJIEKTPUYECKOTO II0JIs, IUHUY HAIPAIKEHHO-
CTHU 9JIEKTPUUECKOTO I10JIsI, OAHOPOIHOE I10JIe, [IOBEPXHOCTHAS IIJIOT-
HOCTBH BJJIEKTPUUYECKOTO 3apsna, 00beMHas ILJIOTHOCTH 3JIEKTPUUe-
CKOrO 3apsiia, MOTOK HAIMPSIMKEHHOCTH JJIeKTPUUYECKOr'o II0JIsI, II0-
TeHIIUaJbHAA 9HEPrud 3apAfa B OJHOPOJHOM BJIEKTPUUECKOM IIOJIE,
SHEPrusi B3AaUMOAENCTBUS TOUEUHBIX 3aPSI0B, IIOTEHIINAT 3JIeKTPO-
CTATUUYECKOT0 IIOJIS, SKBUIOTEHIINAJIbHEIE TTOBEPXHOCTU, IJIEKTPU-
YyecKas eMKOCTb, eMKOCTD IIJIOCKOT'O KOHIEHCATOPA, SHEPrus 9JIeK-
TPUUECKOTO TI0JIA; 9JIEKTPUUECKUH TOK, IIJIOTHOCTh TOKa, CUJIa TOKA,
HaIpsi’KeHune IPOBOJHUKA, COIIPOTUBJIEHNE ITPOBOAHUKA, paboTa TO-
Ka, MOIIHOCTb TOKAa, 3JIeKTpoaBm:KyIiaa cuua (3IC), myHT K am-
mepMerpy, HOOABOUHOE COIPOTHUBJIEHUE; ITPOBOAHUKU, AUIJIEKTPU-
KU, HOCUTEJHU BJIEKTPUUECKOTO 3apAa, SJIeKTPOJIUTUUECKA JUCCO-
MUAIAsSI, CAMOCTOSTEJIbHBI U HECAMOCTOATEJNbHBIA pas3psabl,
SJIEKTPOHHASA SMUCCHUS, BOJBT-aMIIEPHAs XapaKTEePUCTHUKAa, TUO,
TPUOM, SJIeKTPOHHO-JIyYeBas TPyOKa, MOHOPHBLIE W AaKIIEIITOPHBbIE
IpuMecHu, p—n-Iepexo];; MarHUTHAA UHAYKINA, IOTOK MarHUTHOMN
WHAYKIINYW, JUHAY MAarHUTHOM MHAYKIUU, cujaa AMmoepa, cuia Jlo-
peHIla, BEeKTOPHOE IIPOM3BEJeHNE, paAUallMOHHBLIE IMosca 3eMJIu,
Macc-cueKTporpad, BUxXpeBoe ajeKTpuueckoe moiue, [1C uHagyKIumu
B OBIJKYINUXCA TPOBOOHUKAX, WHAYKIWMOHHBIN TOK, WHIYKTUB-
HOCTb, 9HEPrus MAarHUTHOIO II0JIs, MAarHUTHAS IPOHUIIA€MOCTb, Ha-
MarHMYeHHOCTDb, CIMH JJIEKTPOHA, JOMEHbI, MarHUTHBIN THCTepe-
311C, IePEeMEHHBIN 9JIEKTPUUECKUI TOK, AeHCTBYIOI[e 3HAUeHNU CI-
Jbl TOKA W HAIPAKEHUSA, MOIIHOCTH B IeNU IIEPEMEHHOTO TOKa,
K09 (PUITMEHT MOIITHOCTH, O0paTHAsA CBA3b B I'eHepaTope Ha TPaH3U-
cTope, TeHEPaToOp IIEPEMEHHOTO TOKa, TpauchopMaTop, KoahduIm-
€HT II0JIE3HOI0 AelicTBUsA TpaHchopmMaTopa, TpexdasHblii TOK, ACHUH-
XPOHHBIN BJIEKTPOABUTATEIb; TOK CMEIIeHUs, JJIEKTPOMArHUTHAA
BoJiHA, BuOpaTop I'epita, CKOPOCTh PACIIPOCTPAHEHUSA 3JIEKTPOMATr-
HUTHBIX BOJIH, S9HEPTUSA 3JIEKTPOMATHUTHOM BOJIHEI, IIJIOTHOCTD IIO-
TOKAa 3JIEKTPOMATHUTHOI'O UBJIYUEeHNs, JeTEeKTUPOBAHNEe, aMILIUTY I~
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Hasg MOAYJIAIUS, TOTOK M3JyUYeHUsI, OTHOCUTEJIbHAA CIIeKTPaIbHAaA
cBeToBasA 3(P(PEKTUBHOCTD, CHJa CBETA, TOUEUHBIA MCTOUHUK, OCBE-
IIIeHHOCTh, IPKOCTh; IJIOCKOE 3epKaJjo, chepruyecKkoe 3epKaio, go-
KyC, MHUMBIH (DOKYC, (DOKaAJIbHAS IMJIOCKOCTD, OIITUYECKAas cuiia ce-
PUYECKOTO 3epKajia, yBeJUUYeHUe 3epKaja, IIaBHAd OIITHYeCKas
och, TTOOOUYHAA ONTHUYECKad OCh, IMOKA3aTeJb IIPEeJIOMJIEHU:A, IIpe-
IeJbHBIA YTOJI IIOJHOTO OTPa’KeHUsi, CBETOBOJM, TOHKAaA JWH3a, (Po-
KYCHOE PacCTOSHME U ONITHUECKAaA CUjIa JINH3bI; CKOPOCTh CBETA, MO-
HOXpOMAaTHUYeCKas BOJIHA, mHTepGhepeHIITnOHHAA 1 u(MPaAKIINOHHAA
KapTUHBI, KOTePEeHTHbIe BOJIHLI, 30HbI PpeHess, BEKTOPHbIE Aua-
rpaMMBblI, paspemialnas CIIOCOOHOCTh OITHUYECKUX IIPUOOPOB;
CIIEKTP HBJIyYeHUsI, UWHTeHCUBHOCTb JJeKTPOMATHUTHOTO HU3JIyUe-
HUA, COeKTPaJIbHbIe ITPUOOPEI, HEIIPEPhIBHBIE U JUHEHYaThIe CIIeK-
TPBI, CIEKTPATbHBIN 1 PEHTTeHOCTPYKTYPHBIN aHaIn3, yIbTPadmo-
JIeTOBOE M MH(ppaKpacHOe M3JIyUYeHUs, PEHTTeHOBCKUE JIy4dHu; COO0-
CTBEHHOE BPEeMs, PEeJSATHUBUCTCKUIN MMITYJIbC, Macca II0OKOs, SHep-
TUSA TOKOS, PEJATUBUCTCKAA KWHETWYEeCKas dHEepPrus, abCOJI0THO
yepHOe TeJI0; KBAHT, (DOTOH, SHEPTrus W UMOYJIbC (GOTOHA, MOAEIh
Tomcona, maaHeTapHad MOJeJb aTOMa, MOJeJIb aToMa BOZOpPoAA II0
Bopy, sHeprus moHM3aINM, BOJHBI BEPOATHOCTU, JIa3ep, UHIYIIU-
poBaHHOe U3JIyuYeHUHe, HeJIMHeliHasd OnNTukKa; ajbda-, 6era- u ram-
Ma-u3JyueHue, IMepuos moypacianga, N30TOIbI, HEUTPOH, IIPOTOH,
sAepHbIe CUJIbI, CUJIbHOE B3auMOelicTBUe, AuarpaMMbl @eiHMaHa,
BUPTYyaJbHbIE YaCTUIILI, ME30HbI, HYKJIOHbI, SHEPTUA CBA3U aTOM-
HBIX Afep, yAeJbHasd SHEePTUsa CBA3Y, DHEePIreTUYEeCKU BBIXO Aep-
HBIX PeaKInii, AMepHbIN peakTop, KPUTUUecKas Macca, TepMoOsaaep-
HbI€ PeaKIuu, 1034 UIJIYUEeHUA; aHTUYACTHUIA, ITOSUTPOH, HEHTPU-
HO, IPOMEXKYTOUHBIE 0030HbI, JIETITOHBI, aPOHBLI, 0aPMOHBI, ME30HbBI,
KBapKu, IVIIOOHBI; T€OIEHTPUUECKAs W T'eJUOIeHTPUUecKas CUCTe-
Ma MHpa, aCTpOHOMHUUECKas eIWHUIlA, CBETOBOI T'OMl, CBETHMOCTDH
3Be3[, niaaHeTsl COTHEeUHON CUCTEMBI, FAJIAKTHIKA;

— NOHUMAMb CMBICJI OCHOBHBIX (pU3NUECKUX 3aKOHOB/IIPUHIIU-
IOB/ypaBHEHUI: KMHeMaTWYEeCKHe yPaBHEHUsS IBUKEHUS B BEK-
TOPHON ¥ CKaJApPHON (opMax s PasINUYHBIX BUIOB IBUMKEHU,
npeobpasoBanuAa l'amuiess; OCHOBHOE YTBep:KJIeHUe MeXaHUuKMU, 3a-
KOoHBI HbIOTOHA, MPUHITAII OTHOCUTEJNBLHOCTH B MEXaHUKe, 3aKOH
BCEMHPHOTO TATOTeHUS, 3aKOH I'yKa, BTOpoil 3akoH HbloTOHA mid
HEeMHEePIIUAJIbHONU CUCTeMBI OTCUETAa; 3aKOH COXPaHEeHUs UMITYJIbCca,
ypaBHeHUe MeIepcKoro, 3aKOH COXPaHEeHUA MEeXaHUYEeCKON sHep-
Tuu, TeopemMa 00 M3MEHeHNU KWHEeTHYEeCKOUN SHepruu, ypaBHeHU’e
M3MEHEHUsI MeXaHWYEeCKOW JHEePruu IOJ AeUCTBUEM CUJI TPEHUd,
TeopeMa O ABU)KEHUHU I[eHTPAa MacC, OCHOBHOE yYpaBHEHNEe NUHAMU-
KU BpAIaTeJbHOTO JBUKEHUS TBEPIOTO TeJia, 3aKOH COXPaHEHUS
MOMEHTa MMIYJbCa, YCJIOBUS PABHOBECUS TBEPAOTO TeJa; 3aKOHBI
I'yka, ITackana u Apxumena, ypaBHeHUe BepHYJIIN; 3aBUCUMOCTbD

15



YacTOTHI M IIEPHOJAa CBOOOMHBIX KOJEOaHUI OT CBOMCTB CHCTEMBI,
ypaBHEHUS ABUKEHUSA IJA IPys3a, MOABEIIEeHHOTO Ha IMPYKUHE, U1
MaTeMaTU4YeCKOTr0 MasTHUKA, YPABHEHUS JBUKEHU IJIA 3aTyXaro-
X ¥ BBIHYKIEHHBIX KOJe0aHm!ii, MeTOI BEeKTOPHBIX AuarpamMM,
3aKO0H COXPAaHEeHU DHEPruu OJId rapMOHUUYECKUX KOoJe0aHuii; ypas-
HeHu1e OeryIiei BOJHBI, MPUHIINUI ['T0ofireHca, YCIOBUA MaKCUMyMa
¥ MUHHUMYyMa MHTepdepeHIur, 3aK0OH IPEJOMJIEHUA BOJIH; OCHOB-
HbI€e TTOJOKEeHUA MOJEeKYJIIPHO-KMHETUYEeCKOW Teopun, ra3oBbIe 3a-
KOHBI, ypaBHEHUE COCTOSHUS MIEaJIbHOTO ra3da; OCHOBHOE ypaBHe-
HUEe MOJIEKYJIAPHO-KUHETUUECKO Teopuu, pacupenesenue Mak-
cBeJlJIa; 3aKOHBI TePMOAMHAMUKU, TeopemMa KapHO, TPUHITUIIBI
IefiCcTBUSA TEMJIOBOM U XOJIOAUJILHOUW MAaIWH; 3aBUCUMOCTH TeMIIe-
paTypbl KUIIEHUA KUAKOCTH OT NaBJeHUs, AUarpaMMa pPaBHOBEC-
HBIX COCTOSAHUM KUIKOCTU U T'a3a, 3aBUCUMOCTD yAeJIbHOM TeIIJI0ThI
mapooOpasoBaHUSA OT TEMIIEPATYpPhl; 3aBUCUMOCTH BBICOTHI ITOTHA-
TUSA KUSKOCTHU B KATTUJLJIAPE OT ITIOBEPXHOCTHOTO HATIKEHUA, PaaU-
yca KaHaja Kanlujadpa U IIJIOTHOCTHU JKUJKOCTU, BAUAHUE KPUBU3-
HbI IIOBEPXHOCTH Ha [AaBJeHUe BHYTPHU KUIKOCTHU; 3aBUCUMOCTDH
TeMIIepaTyphl MJIABJIEHUSA OT AABJIeHUS, 3aBUCUMOCTL THIA KPU-
cTaJljla OT XapaKTepa B3amMOAeHCTBUSI aTOMOB U MOJIEKYJ, 00pasy-
IOMUX KPUCTAJLT; B3AUMOCBASh MEXKY TeMIIepaTypHbIMU Koahdu-
IMUeHTaM’ JUHEHHOro M 00'beMHOT0 pacIlupeHusd; 3akoH KyJoHa,
OPUHIIUI CYIIEePIIO3UINHU I0Jei, TeopeMa 'aycca, mpruMeHeHUe Teo-
pembl 'aycca K pacueTy pasjaUUYHBIX 9JEKTPOCTAaTHUYECKUX IIOJIeH,
CBA3H MEXKIY HANPAKEHHOCTHIO 3JIEKTPOCTATUYECKOTO TOJIS U pas-
HOCTBIO IOTEHITNAJIOB, 3aBUCUMOCTb eMKOCTH CUCTEMbBI KOHIEHCATO-
POB OT THUIIA UX cOoeqMHEeHUs; 3aKoH OMa /1 yJyacTKa Ienu, 3aK0oH
Oma B nuddepeHIInaJIbHONE (PopMe, 3aBUCUMOCTDL 3JIEKTPUUECKOTO
COIIPOTUBJIEHUA OT TeMIIepaTyphl, 3aKoH [[skoyna—Jlenma, 3aKoHO-
MEPHOCTH IIOCJeN0BATEJIbHOTO U MapajjiebHOTO COeAUHEHUHN mPo-
BOOHUKOB, 3aK0oH OMa [IJs IIOJIHOM Iiemnu, 3akoH OMa aJsd ydacTKa
memnu, cogep:kartiero JC, npasuia Kupxroda, rpaiuiibl IpUMeHU-
mocTu 3aKkoHa OMa, 3aKOH AJIEKTPOJIN3a; IPUHIIUIT CYIIePIIO3UITIH,
3akou Bmo—CaBapa—Jlamniaca (B BEeKTOPHOM U CKaJApPHOUN Gop-
Max), 3aKOH AMIiepa (B BEKTOPHOI U CKaJISIPHOUN hopmax), hopmyia
Insa pacuera cuiibl JIopeHIia (B BEKTOPHOM U CKaJIAPHOU (popmax),
mpaBuUJIa oIIpefeJIeHUA HallpaBjaeHus cu AMepa u JIopeHIia, CBA3b
MeXKIY CKOPOCTBHIO CBeTa M MATHUTHOHN M 9JeKTPUUYECKOM ITOCTOSH-
HBIMH, TeopeMa O IUPKYJIAINN BeKTOpAa MATHUTHOW WHAYKIIUU;
npasuio JleHIia, 3aK0H 3JIeKTPOMATHUTHON MHAYKIIUYU, (PYHIaMeH-
TaJbHOE CBOMCTBO 3jJeKTpomMaruuTHoro mosua (k. MaxkcBesn); 3a-
BHCHUMOCTHh HAMATHUUEHHOCTH (heppoMarHeTnKa OT BeJIWUYUHBI Mar-
HUTHOU MHAYKIIUU II0JA B OTCYTCTBUE Cpeabl (KpUBasd HAMArHUUU-
BaHUA); opmysna Tomcoma, 3akoH OmMa IJd IeNu IePEeMeHHOTO
TOKa, MOITHOCTD B ITeIIU IIePEMEHHOTO TOKAa; CBA3b MEXK/y IIepeMeH-
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HBIM 3JIEKTPUUYECKUM U IIePeMeHHBIM MATHUTHBIM IIOJISIMU, KJIACCH-
yecKas TeOpPUs M3JIYUEeHUs, IMPUHITUILI PAaAUOCBA3U; 3aKOH OCBe-
MIeHHOCTH, IpuHIUOD Pepma, 3aKOHBI I'eOMETPUUYECKON OMNTUKU,
dopmyaa chepuuecKoro sepKaia v JUH3BI, IPUHITUIILI ITOCTPOSHU
uzobpakeHuii B chepruuecKOM 3epKajie W JUH3e, IIPABUJIO 3HAKOB
IPU UCIIOJH30BAHUU (POPMYJIBI TOHKOM JUHS3BI; IIPUHITUI ['IONTeH-
ca—®PpeHess, YCIOBUSA MUHUMYyMa M MaKCUMyMa MHTep(epeHIn-
OHHOU 1 TUMPAKIIMOHHON KapTUH, 2JIEKTPOMArHUTHAs TeOPUs CBe-
Ta; MeXaHMW3M W3JIyUeHUS CBeTa BEI[eCTBOM; IIOCTYJIATHI TEOPUU
OTHOCHUTEJILHOCTHU, ITpeodpasoBaHusa JIopeHIla, peIATUBUCTCKUI 3a-
KOH CJIOKEHHUS CKOPOCTEeMH, 3aBUCUMOCTDb MAaCChl OT CKOPOCTH, PEJIsd-
TUBUCTCKOE ypaBHEHUWEe ABUYKEHUS, IIPUHIIUII COOTBETCTBUA, (OP-
MyJia OUHIIITEeNHA, PeJISTUBUCTCKOE COOTHOIIIeHe MeKAY dSHepTruei
u uUMIIyJabcoM; rumoresa IlmaHka, Teopusa GorToaddeKrTa; croex-
TpaJibHbIe 3aKOHOMEPHOCTH, IIOCTyJaTkl Bopa, rumoresa ge Bpoii-
Jis, COOTHOIIIeHEe HeolpeaeaenuocTe ['efizenbepra, mpuanum I1ay-
au, Ilepuogmueckas cucrema xumMudeckux sjnemeHToB [[. 1. Men-
nejeeBa, IPUHIUI OelCTBUA Jia3epoB; 3aKOH pPaAMOAKTUBHOTO
pacmana, mpaBUJIO cMellleHus; ruoTesa [layiu, cyIHOCTb pacoaaa
5JIeMEHTAPHBIX YaCTUIl, eIUHASI TeOPUs CIA0BIX U 3JIeKTPOMATHUT-
HBIX B3aMMOJEMCTBUH; T’MIOTEe3bl IPOUCXOKAeHUI 1 pasBuTus Cour-
HEYHOI CUCTEeMBbI, 3aK0H Xa00J1a;

— u3mepsambs: MTHOBEHHYIO CKOPOCTb M YCKOpPeH!e IPU PaBHO-
MepHOM MPAMOJNHEHNHOM ABUIKEHUN, TEHTPOCTPEMUTEIbHOE YCKO-
peHMe Ipu paBHOMEPHOM ABUKEHUU 10 OKPYKHOCTH; Maccy, CUIY,
CUJIy BCEMUPHOTO TATOTEHUS, CUJIY YIIPYTOCTH, CUJIY TPEHUS, BeC
TeJjia; IeHTPOOeKHYIO CUIIY;

— UCnoib308aMb MOJyUeHHBbIE 3HAHUSA B IIOBCETHEBHOM KU3HU,
HaIIpuMep, Y4YeT OTHOCUTEJbHOCTH IBUYKEHUS, MHEPIuU, TPEeHUd
OpU ABUKEHUU 10 PA3IUUYHBIM IIOBEPXHOCTAM, HEBECOMOCTH U IIe-
Perpysok mpu ABHKEHHU B HEMHepPI[MaJbHBIX CHCTeMaX OTCcUeTra
(mudT, camoser, moes3n), olleHUBaHUe PAabOThI PA3JIUUYHBIX CUJI (IpU
moabeMe, CKOJbKEeHUU NN KaueHUU I'PYy30B), CPABHEHUE MOIITHO-
CTH Pa3JIMYHBIX ABUraTesel, yueT 3aK0OHOB BPaIllaTeIbHOTO JBUIKE-
HUS Ipu 00yUYeHUU (PpUTrypHOMY KaTaHUI0, THMHACTUUYECKOM IIOAT0-
TOBKe, O0OyUYeHUU MIPBIXKKAM B BOAY C BBICOKOTO TPAMILJIMHA; HPU
IOUCKEe YCTOMUMBOTO MOJIOKEHUSI B PA3JHUUYHBIX 00CTOATE/IbCTBAX;
npu OOyUeHUH IIJIaBaHUIO PA3INUYHBIMU TeXHUKAMU; yUeT pas3aind-
HBIX CBOIICTB ra3000pas3HbIX, *KUAKUX U TBEPALIX TeJ, CBOWCTB Ta-
30B; yueT SBJEHUs pe3OHaHcCa, MOHUMAaHWEe (PYHKIIMOHUPOBAHUSI
cep/lia UeJOoBeKa KaK aBTOKO0Je0ATeJbHOM CUCTEMbI; YMETh OTJIM-
YaTh MY3bIKAJbHBIE 3BYKHU OT IIIyMa; IIPU OIIEPHUPOBAHNY IIOHATHEM
«BHYTPEHHSS SHEePrusa» B IIOBCEIHEBHOU KU3HM; yUeT HeoOpaTUMO-
CTH TPOIECCOB B MPUPOJE HPU IIPOBEAEHUU PABTUUYHBIX DKCIIEPU-
MEHTOB; yUeT BJIAKHOCTHU IPU OPraHMU3aIluN COOCTBEHHOM KU3Heae-
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SATEJbHOCTU; YMETh [IOJb30BAThCA NHpuUOOpaMu A WN3MEePeHUs
BJIQYKHOCTHU; YUET KaIWJIJIAPHBIX SBJIECHUN B OBITY; IIPU 3aMOPaKU-
BaHUU IMPOAYKTOB, IIPU IIOKYIKE MOHHTOPOB, M3TOTOBJEHHBIX Ha
TEeXHOJIOTUU JKUIKUX KPUCTAJIJIOB; YUET PACIINPEHUA TeJl IPU Ha-
rpeBaHuM, OCOOEHHOCTEN BOABLI IIPU 3aMOPaKUBAHUN; yUET B OBITY
SABJIEHUA JJIEKTPUIAIUU TeJI; IIPU COOJIIONEeHUN HPAaBUJ TEXHUKU
6e30IIacHOCTH IIPHU pPaboTe ¢ 9JIeKTPUUECKUMH IIPHUOoOpaMu, IIOHUMA-
HUe OPpUHIUIA PAa00OThI aKKYMYJISATOPA; UCIIOJIb30BaHNE 3HAHUI I10-
JYIIPOBOSHUKOBOY (DU3MKU IIPU BhIOOPE PA3JIUUYHOI IUMPOBOIT TEX-
HUKU; MOHUMaHue mH@opManuu 06 M3MeHeHU MarHUTHOTO ITOJISA
3eMJIa U ero BIUAHUY HA CAMOUYYBCTBUE UYEJIOBEKA, MCIIOJIb30BAHUE
3HAHUU IPU PaboTe C AJIEKTPOU3IMEPUTEILHBIMU TPUOOPAMU; ITOHM-
MaThb OPUYUHY MOTEPh DHEPrUU B JIEKTPOTEXHUUYECKHUX YCTPOII-
CTBax; yd4eT SIBJIEHUS HAMATHUUYMBAHUSA W pPasMarHMUYMBAHUS TPU
pabore ¢ MUMGPOBLIMU HOCUTEJNAMHU MHAOPMAIIUN; IIOHUMAaHNUE 00-
paTHO# cBA3U; 3(hGEeKTUBHOE MCIOJIH30BaHMUE JJIEKTPOSHEPTUU B
OBITY, IIOHMMAaHNEe BKJIIOYEHHOCTU KAXKIOT0 HOTPEOUTENsI SJIeKTPO-
SHEPTMU B DHEPrOCUCTEMY TOpOJa/perunoHa/CTpaHbl; ITOHUMATh
OPUHIIUOBI QYHKIIMOHUPOBAHUSA MOOUJIBHO# (COTOBOIT) CBS3U, IIO-
HUMAaTh TeHIEHIINY PA3BUTHUA TeJeBuAeHuA (mepexon «Ha mudpy»);
KOPPEeKIUA 3PEeHU C HOMOIILIO IT000pa OUKOB, JINH3, BIOOP (hOoTO-
almmapara, Onmpasch Ha 3HAHHUE er0 ONTUYECKUX XapPaKTEPUCTUK;
OILIEHUBATH IIPEe/Ibl Pa3PeIaroleil ClIIOCOOHOCTH PA3JIUYHBIX OIITH-
YeCKUX MPUOOPOB; 3HATH IIOJOMKUTEIbHOE U OTPUIATEILHOE BJIU-
HUe yJIbTPadUOJIeTOBOr0 MU3JIyUYeHUs HA UeJIOBEUECKHI OpPraHusM;
YYeT OTHOCUTEJHLHOCTU IIPU OIleHKEe PACCTOAHUI, CKOPOCTH; IIOHM-
MaHUe IPUHIIUIIOB cos3manus Gororpaduu; OIeHUBATL «dHEPreTH-
YeCKUI BBIXOI» JIa3€PHOT0 UBJIyUYeHU A, UCIIOJIH3yeMOT0 B METUIIH-
CKUX IeJIAX; 3HATHh CIIOCOOBI 3AIUTHI OT PAAUOAKTUBHBIX H3JIyUe-
HUM; KPUTUUYECKU OI€HUBATH ACTPOHOMUUECKYIO MHMOPMAIIUIO B
Pa3IUYHBIX UCTOUYHUKAX.

BuinyckHuk Ha Y2aybieHHOM YPOEHE NOAYLUM 603MOHC-
HOCMb HAYHYUMbCA:

® npogepamsv IKCNEPUMEHMALbHLIMU CPedCcmEamu 6bl08UHY-
mule zunomesvt, POPMYAUPYS Yelb UCCAe008AHUS, HA OCHOBe 3HA-
HUS OCHOB0NOLAZANWUX PUIULECKUX 3AKOHOMepHOcmell U 3aKOo-
H08;

® onucvleamdv U AHAJLUIUPOBAMb NOLYLEHHYI0 8 pe3yabmame
npo8edeHHbLX PU3ULECKUX IKCNLePUMEH M08 UHPOopMayLo, onpede-
AAMb ee 00CMo8epHOCMb;

® NOHUMAMb U 00BACHAMb CUCMEMHYI0 C853b MedH DYy 0CHOB0NO-
NA2AOUUMU HAYLHLLMU NOHAMUAMU: RPOCMPAHCME0, 8DeMs, MA-
mepus (8ewecmao, noie), dsuixcerue, CuLd, IHepeusl;

® pewamv IKCNEPuUMeHmMAalbHble, KALeCMEEHHble U KOJLUuYe-
cmeéernHble 3a0aiU 0OLUMNUAOHO0Z0 YPOBHS CIONCHOCMU, UCTIONb3YS
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Qu3uvecKkue 3aKOHbL, @ MAKI}CEe YPABHEHUSA, CEA3bl8aloujue puiuie-
CKUe 6eJIUYUHDL;

® QHAJUZUPOBAMb 2PAHUUBbL NPUMEHUMOCMU PUIULECKUX 3AKO-
HO08, NOHUMAMb 8ceobwuil xapaxkmep QYHOAMEHMAJLbHbLX 3AKO-
HO08 U 02DAHUYEHHOCMb UCNOLb308AHUS LACMHbLX 3AKOHOE;

® ¢opmyauposamsv U peuramsv HO8ble 3a0aiU, B03HUKANULUE
8 x00e yuebHo-uccaiedo8amenbCKoil U NPOEKMHOIL 0eimeabHOCmU;

® ycogepuieHcma08ams npubopovL U Memoodvl Uccaiedo8aHUs 8 CO-
omeemcmeuu ¢ nocmasJjenHoil 3adaveil;

® UCNONB308AMb MemMOoObl MAMEMAMULECKO20 MOOCIUPOBAHUSL,
68 MoMm ducJje npocmeiluiue cmamucmuieckue memodst 011 obpa-
60mKuU pe3yabmamos IKCnepumeHma.

ObGecrieunTh OCTUIKEHUE ILJIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHUA
OCHOBHOM 00pa3oBaTeJILHOMN IIPOrpaMMBbl, CO3IAaTh OCHOBY IJIS CAMO-
CTOATEJLHOTO YCIEITHOTO YCBOEHUA O0yJYaIOIIMMUCA HOBBIX 3HAa-
HUN, YMEHHUN, BUJAOB U CIOCOOOB [IeATEJIbHOCTU HOJIKEH CHCTeM-
HO-IeATeJbHOCTHBIN IIOAXOA. B COOTBETCTBUM C STUM MOIXOIOM
MMEHHO aKTUBHOCTL O0yUAIOIUXCSA ITPUSHAETCA OCHOBOH JOCTHIKE-
HUS pPa3sBUBAIOIINX IleJieil 00pasoBaHUsA — 3HAHUSA He epenaioTcsa B
TOTOBOM BU/IE, a TOOBIBAIOTCSA YUAIIIMMICS B IPOIIECCE TTO3HABATEIIb-
HOU 1esATEJIbHOCTH.

B pesysabrare yueOHO-mCCIIEOBATEIBCKON U IIPOEKTHOMN HOes-
TEJIbHOCTH 6blNY CKHUK NOAYLUMm npedcmasienue:

e 0 PUIOCO(PCKUX M METOAOJOTUUECKUX OCHOBAHUAX HAYUHOU
IeATeJbHOCTH U HAYYHBIX METOJaX, MPUMEHAEMBIX B HCCJeIOBa-
TeJIbCKOU U IIPOEKTHOM eATeJIbHOCTH;

® 0 TAKUX MOHATUAX, KAK «KOHIIEMIIUS», «HAyUYHAsI TUIIOTEe3a»,
«METOZ», <«J9KCIEePUMEHT», «HAIEeXHOCTb T'UIOTE3bI», «MOAEIb»,
«MeTon cOopa» U «MEeTOM aHAIN3A JaHHbBIX »;

® 0 TOM, UeM OTJIMYAIOTCS UCCJIEeAOBAHUA B TYMaHUTAPHBIX 00J1a-
CTSAX OT MCCJIETOBAHUU B €CTECTBEHHBIX HAYKAX;

e 00 MCTOPUU HAYKU;

® 0 HOBEMIIUX pa3dpaboTKax B 00JIACTU HAYKU U T€XHOJIOTHIT;

e 0 MpaBMJIaX U 3aKOHAX, PEryJIUPYIOIINX OTHOIIEHUS B HAYyY-
HOI, M300peTaTeJIbCKON U MCCIEIOBATEIBCKUX 00JIACTAX AEATENb-
HOCTH (IIaTeHTHOE IIPaBO, 3aIUTa aBTOPCKOTO IIpaBa U T. II.);

® 0 eATeIbHOCTU OPraHMU3AIUM, COOOIIECTB U CTPYKTYD, 3aUH-
TepecOBAaHHBIX B pPe3yJabTaTaX MCCJAEIOBAHUIN M MPEIOCTABIIAIOINIUX
pecypchl I MPOBEeNEHUS MCCIAETOBAHUN U pean3aliuy MPOEKTOB
(poHAaBI, TOCYTapPCTBEHHBIE CTPYKTYPHI, KpayaMaHINHTOBBIE CTPYK-
TYpHI U T. 1I.).

Bwinycknuk cmoicem:

e pemiaTh 3ajaul, HaXONAIMECHd Ha CThIKE HECKOJIbKHUX yuel-
HBIX AUCIIUILINH (MeKIpeaMeTHbIe 3aJaun);
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® NICIOJIB30BATh OCHOBHOII aJTrOPUTM WMCCJIEIOBAHUS IIPU pellle-
HUU CBOUX YUeOHO-IIO3HABATEJIbHBIX 3a4aY;

® NCIOJIb30BATh OCHOBHBIE IPUHIIUIILI IPOEKTHON AEATEIbHOCTU
IpU PeIIeHUU CBOUX yueOHO-IIO3HABAaTEJIbHBIX 3a/lau U 3aJjau, BO3-
HUKAIOINUX B KYJbBTYPHOU U COIUAIbHON JKU3HU;

® IICIIOJIB30BATh BJIEMEHTHI MATEMATHUUYECKOTO MOAEJIUPOBAHUSA
IIPU PelIeHU UCCIeJOBATEeIbCKUX 3a/1au;

® IICIIOJIB30BAaTh JJIEMEHTHI MaTeMaTUUYECKOTO aHaJM3a IJIA UH-
TepIIPeTAIy Pe3yIbTATOB, IOJYUEHHBIX B X0/e yueOHO-1ccIenoBa-
TeJIbCKOM PabOTHI.

C TouKu 3peHUs (HOPMUPOBAHUSA YHUBEPCAJIbHBIX YUeOHBIX meii-
CTBUM, B XOJ€ OCBOEHUA IIPUHIIUIIOB y4eOHO-UCCIeT0BATEIHCKOM
U IIPOEKTHOM 1eATeIbHOCTEHN 6bINYCKHUK HAYYUMCA:

e (hopMYyJIMPOBATH HAYUYHYIO TMIIOTE3Y, CTABUTH II€Jb B PaMKax
HCCJIeJOBAHUS U IIPOEKTUPOBAHUSA, UCXOAA U3 KYJHTYPHON HOPMBI
U coo0pas3yAch ¢ IpeAcTaBIeHuAMU 06 0011IeM OJare;

® BOCCTAHABJIMBATH KOHTEKCTHI U YT PA3BUTUS TOT'O UJIU MHO-
T0 BUJla HAYUYHON AeATEeILHOCTU, OIIPEAEIsaAa MECTO CBOETO HCCJIEO-
BaHUA WJIN IPOEKTAa B 00II[eM KYJILTYPHOM IIPOCTPAHCTBE;

® OTCJIEKUBATHL W IIPUHUMATH BO BHUMAaHNE TPEHALI U TEHMAEH-
WY Pa3BUTUA PA3JIUYHBIX BUIOB IeATEIbHOCTU, B TOM YKCJIE HAYY-
HBIX, VUUTHIBATDH UX IIPU IIOCTAHOBKE COOCTBEHHBIX IIeJIEH;

® OIIEHUBATH PECYPCHI, B TOM UNCJIe M HeMaTepuajibHble, TaKue,
KaK BpeMsd, He00XOMMbIe /IS TOCTUKEeHUA ITI0CTaBJIIEHHOH 11eJIu;

® HAXOIUTh PA3JIUYHbIE NCTOUYHNKY MaTePUAIbHBIX U HEMATePU-
aJILHBIX PECYPCOB, IIPEIOCTABIAIOIINX CPEACTBA IJIA IPOBEIEHUA
WCCJIeJOBAHUN U PeaJin3aluu IPOEKTOB B PA3JINUYHBIX 00JIaCTAX Je-
ATEeJILHOCTU YeJIOBeKa;

e BCTyIIaThb B KOMMYHUKAIIUIO C AEPYKATEIAMU PA3IUYHBIX THU-
IIOB PECYypPCOB, TOYHO U OOBEKTHMBHO IIPE3EHTYSA CBOU IIPOEKT UJIU
BO3MOJKHBIE PEe3YyJIbTATHI NUCCIEOBAHNA, C IIeJIbI0 00eCIeUueHus IPo-
IYKTUBHOT'O BBAUMOBBITOJHOT'O COTPYAHUYECTBA;

® CaMOCTOSATEJIbHO M COBMECTHO C JPYTMMM aBTOpaMu pa3paba-
THIBATh CUCTEMY IAPAMETPOB U KPUTEePUEB OLIeHKU 3 (EKTUBHOCTHU
¥ IPOAYKTUBHOCTY Peaju3aliy IPoeKTa UM UCCIeJOBaHUs Ha Ka-
SKJIOM 9Talle Peajnusaliii U 110 3aBePIIeHN N paboThl;

® aJleKBATHO OI[€HUBATh PUCKU Peaanl3aliii IPoeKTa U IpoBee-
HUS UCCJENOBAHUA U IIPeAyCMaTPUBATh IIYTH MUHUMUSAIUU 9TUX
DPHICKOB;

® aIleKBATHO OIIEHMBATH IOCJEACTBUA PeajUu3anuu CBOETO IIPO-
eKTa (U3MeHeHUsd, KOTOPbIe OH IOBJIEUET B JKU3HU APYTUX JIOAEH,
COO00IIIeCTB);

® aJeKBAaTHO OI€HUBATH JajIbHeIilllee PA3BUTHUE CBOETO IIPOEKTAa
WJIN HCCJENOBAaHUA, BUAETH BO3MOJKHBIE BapUaHThI IIPUMEHEHUS
pes3yJIbTaToB.
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COAEPXAHWUE KYPCA

®Pusuka u ECTECTBeHHO-Hay‘IHbIﬁ mMeTton
MNO3HAHUA NpUupoAabl

dusuka — GpyHIaMeHTaJIbHAadA HayKa o mpupojae. Hayuubrit
MEeTO/[l IT03HAaHUA Mupa. BsaumMocBA3b MeXAy (PDUBUKON U JPYyTUMU
ecTeCTBeHHBIMU HaykamMu. MeToAbl HayUYHOTO UCCJIef0BaHUA (HU3U-
yecKUX ABjJeHUU. IlorpenrHocTu naMepeHu pusniecKmUX BeJINUNH.
MopennpoBaHue IBJI€HUI U IPOIECCOB IPUPOALI. 3aKOHOMEDPHOCTH
U ciydyaiHOCTh. I'paHUIbI MPUMEHUMOCTH (HDU3UUECKOro 3aKOHA.
dusuuecKkre TeOPUM M IPUHIUI COOTBETCTBUA. Posib 1 MmecTo u-
3UKMN B (pOPMUPOBAHNM COBPEMEHHOH Hay4YHOW KapTWHBLI MUpa, B
IPaKTUYECKON NeATEJbHOCTH Jofeii. Pusura u Kyivmypa.

MexaHuka

Ilpegmer u 3amaum KjaaccUUecKoll MexaHUKU. KmHemartu-
yecKue XapaKTepUCTUKU ABMKeHUsaA. Mogenawm Teal U ABUIKEHUA.
JBu:keHMe TOUKU U Teja. [IpaMonanHeiiHOe ABUKeHUe TOUKu. Ko-
opauHaTtel. CucreMa orcuera. CpegHsIsi CKOPOCTH IIPU HepaBHOMEDP-
HOM OBUKeHUM. MTrHOBEeHHAas CKOpocTh. Omucanue ABUIKEHUA HA
mwiIocKocTu. YckopeHue. CKOPOCTH IIPU ABUIKEHUU C HOCTOSIHHBIM
yCKOpeHueM. 3aBUCUMOCTh KOOPAWHAT U paguyca-BeKTopa OT Bpe-
MeHU IIPY ABUKEHUU C TIOCTOAHHBIM ycKopeHueM. CBoGomHOE Tae-
Hue. [IBuKeHUe Tejia, OPOIIEHHOrO IO YIVIOM K TOopu30oHTYy. Pas-
HOMEPHOE IBU)KEHMNE TOUKHU II0 OKPYYKHOCTH. YTJIOBas CKOPOCTh.
OTHOCUTEJLHOCTDh ABUKeHus. [IpeobpasoBanusd [Nanutes.

OcHOBHOE YTBep:KIeHNEe MeXaHUKU. BaaumopjelicTBue TeJ.
Ilpuanun cynepmosuiniuu cuji. IlepBoiii 3akoH HpioTona. MHepriu-
anbHbIe cucTeMbl oTcuera. Cuia. CBA3b MEXKIY CUJION M YCKOPEHM-
em. Bropoii s3akon Herorona. Macca. Tperuit sakou Heiotona. Oc-
HOBHBIE 3amaun MexaHuKu. COCTOSIHME CHUCTEMBI TeJI B MeXaHUKe.
ITpuHITUII OTHOCUTETBHOCTH B MEXaHUKE.

Cuia BCeMUPHOTO TATOTEHUA. 3aKOH BCEMHPHOTO TATOTEHUA.
PaBeHCTBO MHEPTHO U I'PaBUTAIMOHHON Macc. [[BuixeHue Hebec-
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HBIX TeJI I MX MCKYCCTBEHHBIX CIIYTHHKOB. IlepBas KocMmuecKas
ckopocTsh. ledopmaniusa u cusia yupyroctu. 3akoH I'yka. Bec Tea.
HesecomocTs u nmeperpysku. Cuna tpeuusa. IIpupoma 1 BUABI CUI
Tpenud. Cujia CONPOTURJIEHUS IPYU ABUKEHUU TeJ B BA3KOI cpefe.

HeuwnepnuanbHble CHUCTEMBI OTCUETa, ABUMKYIITUECS ITPAMOJIU-
HeWHO C IIOCTOAHHBIM yCKOpeHueM. Bpalatomuecsa cucTeMbl oTcUe-
ta. [lerTpobexkHaA cuia.

NMmnysnbe MaTepuaJbHON TOYKYW U CUCTEMBI TeJ. 3aKOH M3MeHe-
HUA U cOXpaHeHUdA MMIyJjbca. PeakTuBHaa cujia. YpaBHeHue Me-
miepckoro. PeakTUBHBIN ABUTATEb. YCIEeXU B OCBOEHUU KOCMUUYe-
CKOro mpocTpaHcTBa. Pabora cumabl. MomHocTts. KuHeTmueckasa
sHeprusa. [loreHnmanpHasa sHeprud. MexaHuuecKasa SHEPruA MaTe-
PUATBHOU TOYKM M CHUCTEMBI. 3aKOH M3MEHEHUs U COXPaHEeHU:A
sHeprum B MexaHuKe. CTOJTKHOBEHUE YIIPYTUX INIApOB. YMEHbIIIe-
HUe MeXaHUUYeCKOH 9SHePTruu IO AefiCTBUEeM CIUJI TPeHU .

AOCOSIOTHO TBepoe TeJ0 U BUABI ero ABUKeHUsA. LleHTp macc
TBepporo Teaa. Teopema o ABUKeHUU IeHTpa Macc. OCHOBHOE ypaB-
HeHUe NMHAMUKU BPAaNlaTeJIbHOTO JBUYKEHUA TBEPAOTo Tejla. 3aKOH
COXPaHEeHUA MOMEHTA NMITYJIbCA.

YcaoBusa paBHOBecusa TBepAoro teaxa. MomeHnT cunibl. IleHTDp Ta-
sKecTu. Busbl paBHOBECHUS.

Buger pgedopmarmii TBepAbIX Teda. MexaHUUYeCKHe CBOICTBa
TBePABIX TeJ. I[1acTHYHOCTh U XPYIKOCTh. [laBieHre B JKUJKOCTAX
u rasax. 3akoH Ilackana. 3akon Apxumena. 'magpogunamuka. Jla-
MHHAapHOe U TypOyJIeHTHOe TeueHus. YpaBHeHue Bepryanu. IToas-
eMHas cuJjia Kpbljla caMoJIeTa.

Knaccupuramusa koaebanuii. YpaBHeHUe JBUMKEHUA IPy3a, MOJ-
BEIIIEHHOTO Ha IPYKUHe. YpaBHeHUEe IBUKEHUA MaTeMaTUIeCKOro
MasATHHKAa. [apMoHHMUecKue KoJsiebanus. Ilepuona u uacToTa rapmo-
HUYecKUX Kojaebanuii. @asa komebaunii. OupengeseHre aMILJIATY IbI
U HavyaJbHOU (Pas3bl M3 HAYAJIbHBIX yCI0BUil. CKOPOCTDL U YCKOPEHE
Ipu rapMOHHUYECKUX KoJjebaHusx. [IpeBpallieHus sHepPrum. 3aTy-
xamIiiue KojsiebaHusa. BeIHy:KIeHHbIe Koaebauus. Pesomamc. Ciio-
JKeHHe rapMoHU4YecKux kKojiebanuii. CneKTp KoJsiebaHuii. ABTOKO-
nebaHUA.

BosnoBbie siBneHus. Ilomepeunsie BosHbI. [imHa BoaHBI. CKO-
POCTh pacmpocTpaHeHUA BOJHBI. IIpomonbHBIE BOJHBI. YpPaBHEHUE
Oerymieit BoaHBI. CTOUYMe BOJIHBI KaK CBOOOIHBIE KOJIeOAHUSA TeJl.
Bosnb! B cpefie. 3ByKOBBIE BOJIHBI. CKOPOCTH 3ByKa. My3bIKaJbHbIE
3BYKHU U IITyMBI.

I'poMKoOCTh U BhIcOTA 3ByKa. TemOp. [lmamasoHbl 3BYKOBBIX 4Ya-
cToT. AKycTuuecKuii pesoHaHnc. M3iaydyeHue 3ByKa. YIbTPasBYK U
nH(ppasByk. MHTepdhepernnusa BoaH. [Ipuanun Iioiirenca. 3akoH
orpaxeHusa BoaH. IIperomiaenue BosH. [Judparinusa BoIH.
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MonekynapHasa )M3uKa M TepMOAMHAMUKA

dusuka u mexanuka. TemaoBsie sBiaeHusa. KpaTKuit ouepk
PasBUTHUA IIPeCTaBJIeHII O IPUPOE TeIIJIOBLIX ABaeHui. Tepmomu-
HaMHUKA U MOJIEKYJIAPHO-KMHETUYEeCKasd TeOPUs.

OcHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO-KMHETUYECKON Teopuu
(MKT). 9xcnepumeHnTasnbHbIe nokasateabcTBa MKT. Macca moste-
KyJa. Moub. ITocTossuuas ABoraapo. BpoyHoBckoe aBuskenne. CUIbI
B3auMopeiicTBusa MoJeKyJa. CTpoeHme Tas000pas3HBIX, KUIKUX
¥ TBEPABIX TeJl.

CocTosiHMEe MaKPOCKOIIMYECKUX TeJ B TepMoamHaMuke. Temiie-
parypa. TemnoBoe paBHOBecue. PaBHOBecHBIe (0OpaTUMbIe) U He-
paBHOBecHBbIe (HeoOpaTuMble) mpoliecchl. ['a3oBbie 3aKoHbI. Momesrb
uaeaabHOro rasa. AOcojoTHas TeMIlepaTypa. YpaBHEHNEe COCTOSI-
HUS HUAeaJbHOro rasa. 'a3oBbiii TepmoMmeTrp. IIpuMeHeHHe rasoB
B TeXHUKE.

Cucrembl ¢ 00OJBIIINM YHCJIOM YaCTHUIL M 3aKOHBI MexaHuku. me-
aJbHBIA Ta3d B MOJEKYJSPHO-KMHETHYecKod Teopuu. OcHOBHOE
ypaBHEHNE MOJIeKYJISIPHO-KMHEeTNUYeCcKoi Teopuu. Temieparypa —
Mepa cpelHell KMHeTUUYeCcKOou sHepruu. Pacnpepnenenue MakcBes-
na. Vlamepenmue cKopocTeii MOJIeKYJ rasa. BHYTpeHHAS SHEpPTUs
uIeaJbHOro rasa.

PaBHOBecue MeKIy *KUAKOCTHIO 1 radoM. HachlllieHHbIe Haphbl.
Wsorepmbl peanbHoOro rasa. Kpurnueckas remmeparypa. Kpuruuec-
Koe cocroanmue. Kumenue. Cokmikenune ra3oB. BiiasKHOCTh BO3ayXa.

MosekynasapHasa KapTUHA HTOBEPXHOCTHOTO cJosA. IloBepxXHOCT-
Hasa sHeprusa. Cuja moBepxXHOCTHOTO HaTs:keHusA. CmaunBaHue. Ka-
OUIISPHBIC ABJICHUA.

Kpucrannuueckue Tena. Kpucraniuueckas perrerka. AmMopd-
Hele Teaa. JKugkme Kpucraaabl. JedeKTsl B Kpucrtadiaax. O0bsc-
HeHUMe MeXaHWUYeCKUX CBOWCTB TBEPABIX TEJ HAa OCHOBE MOJEKY-
JAPHO-KUHETUUYECKOo! Teopuu. IlnaBieHue u orBepaeBanue. Mame-
HeHMe o0beMa Tesa TPU TJABJIEHUW U OTBepaeBaHuu. TpoiiHas
TOUYKA.

TennoBoe pacmupermue Tej. TenaoBoe JUHEWHOE pacIIupPeHUE.
TemsmoBoe 06 beMHOE pacIHInpeHre. YUeT U UCIIOJb30BaHMEe TEIJIOBO-
IO PaCIIUPEHns TeJI B TeXHUKE.

Pabora B Tepmogunaamuke. KosnuecTBo TemaoTsl. BHyTpeHHSAS
sHeprusa. IlepBBIl 3aKOH TepMOAMHAMUKM. TeIlJIoeMKOCTH Ta30B
IpPHU IIOCTOSHHOM O0heMe M IIOCTOSHHOM AaBjeHuun. AmmabaTHBINA
nporiiecc. HeoOpaTuMoCTh IIPOIECCOB B IIpupoe. BTopoii 3aKoH Tep-
mMoguHaMUKU. CTATHCTHUYECKOE NCTOJKOBaHNe HeOOPaATUMOCTHU IPO-
meccoB B mpupoge. TemnoBwlie aBurartesnu. Maxkcumanbubii KIIIT
TENJIOBBIX JABUTATEJIEH.
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ANeKTpoAMHAMMKA

Pouib 9JIeKTPOMATHUTHBIX CUJI B IIPUPOJE 1 TeXHUKE. JJIeK-
TPUYECKUN 3apsal 1 dJIeMeHTapHbIe YACTUILI. JJIeKTPU3AIUA TeJl.
3akon Kyiaona. BsaumogeiicTBre HEMOABUKHBIX JJEKTPUUECKUX
3apAI0B BHYTPU OSHOPOTHOTO AUIJIEKTPUKA.

BauskoneiicTBue u OecTBUE HA PACCTOSIHUU. JJIEKTPUUECKOE
moJie. HampsaKeHHOCTD 9JIEKTPUYECKOTo moJA. [I[pUHITUT CcyIIepIio-
3UIUU moJieti. JIUHUY Hanpsa:KeHHOCTH 9JIEKTPUUYEeCcKOoro mojsd. Teo-
pema I'aycca. Ilose 3apsa:KeHHO# JIOCKOCTH, cepnl u 1miapa. IIpo-
BOOHUKU B 9JIEKTPOCTATUYECKOM IoJie. [[MaJIeKTPUKU B BJIEKTPO-
cTaTuuecKoM moJe. [lomapusanusa f1usJIeKTPUKOB.

IToTeHIIMAIBHOCTD JIEKTPOCTATUYECKOTO ToIA. [loTeHITmanbHaA
SHEepTUus 3apAna B OJHOPOTHOM aJieKTpudueckoM moJie. IToTeHIman
BJIEKTPOCTATUUECKOTO IIOJIA WU PA3HOCTh MOTeHInaa0B. CBA3L MeK-
Iy HaAIPAMKEHHOCTBIO SJIEKTPOCTATUYECKOTO MOJIA U PA3BHOCTBIO I10-
TEHI[NAJIIOB. OKBUIIOTEHI[NAJbHBIE [IOBEPXHOCTU. VM3MepeHue pas-
HOCTU TIOTEHI[MAJIOB. DKCIEPUMEHTAJbHOE OIIpe/esieHre dJIeMeH-
TapPHOT'O 9JIeKTPUUECKOTO 3apsiaa.

AJeKTpUUeCcKass eMKOCTh. KoHaeHcaTopbl. EMKOCTh ILIIOCKOTO
KOHZeHcaTopa. PasiuuHble TUIIBI KOHIeHcaTopoB. CoenuHeHus
KOHIEHCATOPOB. DHEPrus 3apAKeHHbIX KOHAEHCATOPOB U IIPOBO-
IHUKOB. [IpuMeHeHUsT KOHIEHCATOPOB.

AjaeKkTpuuecKuii ToK. IlnorHOCTh TOKa. Cuja Toka. djekTpuye-
CKoOe I10JIe IIPOBOJHUKA ¢ TOKOM. 3akoH OmMa ajid yuactka memnu. Co-
MPOTUBJIEHNE TPOBOAHUKA. 3aBUCHUMOCTH 9JEKTPUUECKOTO COIIPO-
TUBJIEHUS OT TeMmepaTypbl. CBepXIpoBOAUMOCTE. PaboTa 1 MOII-
HOCTb TOKa. 3akoH J[[Koyna—JleHiia. OJeKTpuUyecKue Ielu.
ITocinenoBaTesbHOE M IIapaJljieibHOE€ COEIWHEHUS IIPOBOIHUKOB.
WsmepeHue CUILI TOKA, HATIPAKEHUA U COIPOTUBIEHUA.

OIeKTPOABMIKYIAA cujia. [albBaHUUECKUE 9JIEMEeHThI. AKKYMY-
aaTopbl. 3akoH OMa Ajia moJrHoH menu. 3akoH OMa s yyacTKa Ie-
nu, comepaxaiero IJIC. Pa6oTa 1 MOIITHOCTh TOKAa Ha yYacTKe eI,
comepskareM II[C. Pacuer CI0KHBIX SJIEKTPUUECKUX ITeTeil.

AIeKTpUUeCcKas IPOBOINMOCTD PA3JIMUYHBIX BEIECTB. DJIEKTPOH-
Has MPOBOAWMOCTD METAJIJIOB. DJIeKTPUUECKUNA TOK B pacTBOpax u
pacmiaaBax 3JIEKTPOJUTOB. 3aKOH aJieKTpoansa. TexHuuecKkoe mpu-
MeHeHUe 3JIEKTPOoJn3a. JJIeKTPUUEeCKUii TOK B rasax. HecamocTos-
TeJIbHBI U CaMOCTOATEJIbHBIN pa3pAanbl. PasanuHble TUOBI CaMO-
CTOSITEJILHOI'O Paspsifia U UX TeXHUUYEeCcKoe mpuMeHeHwe. Ilmasma.
OJIeKTPUUECKHUN TOK B BaKyyMe. JJIeKTPOHHBIE JIAMILI: JUOMA 1 TPHU-
0JI. DJIeKTPOHHbBIE MYUYKU. DJIEKTPOHHO-JIyueBasad TPyOKa. JJIeKTPU-
YeCcKUU TOK B MOJyHpoBogHHKAaX. CoOCTBeHHAA U IIPUMecHAas dJIeK-
TPOMPOBOINMOCTD IIOJIYIIPOBOAHUKOB. JJIEKTPOHHO-ABIPOYHBIN II€-
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pexon (p—n-nepexoxn). IlomynpoBogHUKOBRINT nuoxd. TpanaucTop.
TepmMuCTOPBI 1 (POTOPE3UCTOPHI.

MaruutHbIe B3auMojeicTBusa. MarauTHoe IoJie TOKOB. BeKTop
MarHuTHOA MHAYKIUU. [[oTOK MarHuTHOU MHAYKINUU. JIuHNM Mar-
HUTHOU mHAYKINU. 3akoH Buo—Casapa—Jlamimaca. 3akon Amme-
pa. IIpumeHeHua 3aKoHA AMIlepa. JJIEKTPOU3MePUTEIbHEIE TPUOO-
pbl. JleficTBre MarHUTHOTO MOJIA Ha ABMKyIuiica sapan. Cuna Jlo-
perna. ITpumenenue cuisl Jloperna. I{luKInyecKuii yCKOPUTEIH.

OTKpBITHE 2JIeKTPOMATrHUTHON nHAYKIIUu. [Ipasuio Jlenma. 3a-
KOH 9JIEKTPOMATHUTHON MHAYKIINKU. BuXpeBoe 3JeKTprUUYecKoe mo-
ae. O[1C uHAYKIINY B ABMIKYIITUXCA MIPOBOAHUKAX. MHAYKITMOHHBIE
TOKM B MAaCCHUBHBLIX MIpoBoAHUKAaxX. CamMomHAYKIUA. WHIYKTUB-
HOCTBH. JHEPTUs MAarHUTHOTO IIOJIS TOKA.

MarauTHas TPOHUIIAEMOCTh — XapaKTePUCTUKA MAaTHUTHBIX
CBOMCTB BelllecTB. Tpu KJjiacca MarHUTHBIX BelecTB. O0bscHeHUe
mapa- u guamaraetusma. OCHOBHBIE CBOIiCTBa (peppOMATHETUKOB.
O npupoge peppomaraerusma. IIpumernenue heppoMarHeTUKOB.

CBoOOaHBIE U BHIHYJKIEHHBIE 9JIeKTpUUecKue Kojaebanus. IIpo-
mecchl B KojsiebareabHOM KOHType. Popmysaa Tomcona. Ilepemen-
HBIN 2JeKTpuuecKUil ToK. IlelicTBylolre 3HAUEHUSA CUJIBI TOKa U
Hanps:KeHus. PesucTop B 1lenu IepeMeHHOro Toka. KoHaeHcaTop B
Ienu IIepeMeHHOro TokKa. KaTyllka MHAYKTUBHOCTU B IeNIU IIepe-
MeHHOTO0 TOKa. 3akoH OMa [1Jid Ienu mepeMeHHOro Toka. MOoIIHOCTh
B I[eIIN IIePEeMEHHOT0 TOKa. Pe3oHaHC B 9JIeKTPUUECKOI Iernu. Jlam-
IOBBIN reHepaTop. 'eHepaTop Ha TpaH3UCTOPE.

TenepupoBaHUe 3JIeKTPUUECKOI sHepruu. ['eHepaTop IepeMeH-
HOTO TOKa. TpaHchopmarop. BrImpAMIeHHe HepeMeHHOr0 TOoKa.
Tpexdasuerii Tok. CoenuHeHIE 0OMOTOK TeHepaTopa TpexdasHoro
Torka. CoequHeHne MOTPeOUTEIEHN SIEKTPUUYECKON sHepruu. AcCuH-
XPOHHBIN 3JIeKTpoABUTaTEN b. Tpexdasubril Tpanchopmarop. IIpo-
M3BOJICTBO U MCIOJIb30BaHNE dJIEKTPUUECKOU sHepruu. Ilepemaua u
pacmpepesieHre 3JIEKTPUUECKON sHepruu. dpGheKTUBHOE UCIOIH30-
BaHUeE DJIEKTPUYECKOI DHEPTUMN.

AIEeKTPOMATHUTHOE IIoJie. JJeKTPOMarHuTHasa BoJHA. Vamyde-
HUE 5JeKTPOMArHUTHBIX BOJIH. JHEPTUS DSJIEKTPOMATHUTHON BOJI-
HbI. CBOMiCTBa 9JIEKTPOMATHUTHBIX BOJH. [IPUHITUIIBI PASUOCBA3HU.
Avniurynuaa moxpyasainus. llerekTupoBaHue Kojaebaunuii. IIpo-
cTedInmuii paguonpueMHUK. PacrpocTpaHeHue pagunoBoJiH. Paamo-
agokanus. [TlousaTue o TrenreBumeHun. PazBuTue cpeicTB CBA3MU.

Teomerpuueckas ontuxka. CBeTOBBIE JIyUnr. 3aKOH IPAMOJINHEH-
HOTO pacupocTpaHeHusd ceeta. @oromerpusa. Cuia cera. OcBeleH-
HOCTbB. IpKOCTb. POTOMETPHI.

ITpuanun @epma u 3aKOHBI reOMeTPUUECKOi onTuku. OTpaske-
Hue cBera. Ilmockoe 3epraso. Chepuueckoe 3eprajo. IlocTpoenue
uzobpaskeHuii B chepruuecKoM 3epKaJjie. Y BeJnueHre 3epKaJia.
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IIpenomaenue ceera. IlomHoe oTpaskenue. IIperomMmiiernne ceera B
IJIOCKOIIapajjeJbHOI IIJIACTUHKE U TPeYyTroJbHOM mpusme. IIpegom-
JeHue Ha cepuuecKou mopepxHocTu. JImusa. PokycHoe paccTos-
HUe 1 onTuyecKas cujia JuHsbsl. @opmysaa sunaasl. [locTpoerue nso-
OpaskeHU B TOHKOUM JiMH3e. YBeamueHue JUH3bI. OCBEIeHHOCTH
usobpakeHusd, AaBaeMoro JuH3o0i. Hemocrarku suua. DoToamnma-
par. IIpoekmmonHusblii annapart. Iyas. Ouku. Jlyma. MUKpPOCKOII.
3pureabHble TPYOLI. TeJecKOoIbI.

BousnoBbIe cBoiicTBa cBeTa. CKOpocTh cBeTa. [luciepcus cBeTa.
NnuTrepdepennusa cBera. [liuHa cBeTOBOI BolHBI. HTEep(hepeHIIUA
B TOHKUX IeHKax. Kosbiia HpioToHa. HexkoTopble mpuMeHeHUSA
uHTepdepennuu. [udparnusa cBera. Teopus gudparnuu. Mud-
pakmnua PpeHesasa Ha IPOCThHIX 00beKTax. [udpaknua PpayHrode-
pa. [IudparkmuonHas peleTKa. Pasperaolinas CIOCOOHOCTh MU-
KpocKoIla u Tejeckona. IlomepeuynocTs cBeToBBIX BoJH. Ilonspusa-
nusa cBeTa. IlomepeuyHOCTH CBETOBBIX BOJIH U 3JIEKTPOMATHUTHAA
TEeopus CBeTa.

Buge! usnyuenuii. Mcrounuku ceeta. CIIeKTPHI U CHEKTPAJIbHBIE
npubopbl. Buabl ciekTpoB. CriekTpanbubiil aHatus. MHGpaKkpacHoe
u yapTpaduoseToBoe uaiayueHudA. PeHTreHoBcKme ayuu. IlIkasa
SJIEKTPOMATHUTHBIX UBJIYUYEeHUN.

OcHoBbI CneuMaHbHOﬁ Teopun OTHOCUTEJIbHOCTHU

3aKOHbBI SJIEKTPOAVMHAMUKY U IPUHIIUI OTHOCUTEIbHOCTH.
OmsiT Maiikenbcona. IlocTyiaTtsl Teopuu oTHOCUTEIbHOCTH. OTHO-
CUTEJBbHOCTh OfHOBpeMeHHocTu. IIpeobpasosanusa Jlopenma. OTHo-
CUTEJIbHOCTh paccTosgHuii. OTHOCUTEILHOCTD IIPOMEIKYTKOB BpeMe-
HU. PeIATUBUCTCKUN 3aKOH CJIOMKEHUS cKopocTeii. PeraTuBucTCcKasa
AUHAMUKA. 3aBUCHUMOCTL MAacCChl OT cKopocTu. CuHXpPo(hasoTpoH.
CBA3H MeXKAy Maccoii 1 sHepruei.

KsaHToBas ¢usuka.
®u3unka atoma U aTOMHOro Aapa

ITpenmer u 3amaun KBaHTOBOM (UBUKMU. 3aporKAeHNe KBaH-

TOBOMU Teopuu.

TenyioBoe uanydeHnue. PacupenesieHre SHEPTUU B CIIEKTPe abco-
JIFOTHO YEePHOTO TeJa.

T'mmoresa Ilmanka o kBaHTax. Dorosadderrt. Teopusa doToad-
derTa. @otorbI. [IpuMenenue porosddexra.

Omnpitel I1. H. JIebeneBa u C. 1. BaBusioBa. [laBieHue cBeTa. Xu-
MHYecKoe JelicTBue cBera. @ororpadus. 3anuch U BOCIIPOU3Bee-
HUe 3ByKa B KUHO.
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CnexTpanbHble 3akoHoMepHocTu. Crpoenme atoma. Mogeinb
Tomcona. OmubiTel Pesepdopaa. Ilmamerapuaasa momenb aroma. Ilo-
cryaatel Bopa. Mozgens aroma Bomopoza mo Bopy. 9KcmepuMeH-
TaJlbHOE NOKAa3aTeJbCTBO CYIIECTBOBAHUSA CTAIlMOHAPHBIX COCTOS-
uauii. Tpyauoctu Teopuu Bopa. KBanToBasa mexaunuka. 'mmoresa me
Bpoiinsg o BOTHOBBIX CBOMCTBAX YacTHUIl. KOPIYCKYIAPHO-BOTHOBOM
nyanusMm. [Judparnusa ameKTpoHoB. COOTHOIIIeHME HeoIIpeaesIeHHO-
creii I'efizenGepra. BoaHbl BepoAaTHOCTH. VIHTEp(depeHIIuA BepOoAaT-
HOCcTe. MHOT09JIeKTPOHHBIe aTOoMbl. KBAaHTOBBIE MCTOUYHUKU CBE-
Ta — JIa3ephl.

AToMHOe AApO U dJaeMeHTapHbIe YacTUIbl. MeTonbl HabaoaeHu S
W perucrpanuy dJeMeHTapHBIX dacTull. OTKPBITHE eCTeCTBeHHOI
pamzuoaxkTuBHOCTU. AJb(da-, 6eTa- U raMma-usjaydeHune. Pagmoax-
TUBHBIE TpeBpalieHnsa. 3aKOH pagroaKTUBHOTO pacmazna. Ilepuon
noaypacuazna. Mzoronsl. IIpaBuiio cmerienusa. McKyccTBeHHOeE IIpe-
BpallleHune aTOMHBIX axep. OTKpbITHe HeliTpoHa. CTpoeHMre aTOMHO-
ro axapa. SmepHble cUIbl. DHEPrUs CBA3M aTOMHBIX axep. McKyc-
CTBEeHHAas PaaMOaKTUBHOCTh. SImepHble peakiiuu. lleneHue samep
ypana. llenHble AnepHble peakiiuu. SIaepHbIi peakTop. Tepmosaaep-
HbIe peakiiuu. [IpuMeneHure AaepHoi sHeprun. [loayueHnue pammo-
aKTUBHBIX M30TOIIOB M MX IpUMeHeHue. Buosornueckoe mericTaue
PagoaKTUBHBIX U3JIYUCHUH.

Tpu sramna B pasutuu GUSUKYU sjIeMeHTapHBIX yacTuil. OTKpPHI-
THe MO3UTPOHA. AHTUUYacTuIilbl. Pacmang meiiTpona. OTKpBITHE Hel-
TpuHO. IIpoMekyTOUHBIe 0030HBI — MEPEHOCUNKU CJIA0BIX B3aMO-
neticrBuii. CKOJIBKO CYIIIECTBYET dJeMeHTapPHBIX uacTull. KBapKwu.
BzaumogeiicTBue KBapKoOB. [JIFOOHEI.

CtpoeHue BceneHHoi

IIpuMeHUMOCTb 3aKOHOB (DU3UKU AJIA O0BACHEHUS IIPUPO-

IObl KocMUYecKuX 00beKToB. CosiHeuHass cucTeMa KaK KOMILIEKC
TeJ, UMeIouX o0Imee mpoucxokaeHmne. OOIMe XapaKTepPUCTUKU
mianet. IlmaneTsl 3eMHOM rpymmbl. Janekue miaanersl. ConHIlEe 1
3Be3abl. Kiaccuduramnusa spesn. Ipostonua CorHIla U 3BE31.

Crpoenune u sBoJonua Beenennoii. Temuas maTepusa u TeMHasI
SHepru-d.

Enunasa pusuueckasa KaptuHa Mupa. PusmvKa 1 HAYYHO-TEXHU-
yecKasd PeBOJIOIUA.

JlabopaTopHbIit NPAKTUKYM

1. UsmepeHune yCKOPEeHNs CBOOOTHOTO IIaJeHN s C IIOMOIIIBIO
MaTeMaTUYeCKOTO MaATHUKA.
2. Nsyuenue BToporo 3axoHa HbroToHA.
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3. HccaemoBaHume MoAenn IBUKEHUS Teja, OPOIIMEHHOTO IIOJ
YIJIOM K TOPU3OHTY.

4. N3yuyeHue 3aKOHA COXPaHEHUS KMIIyJbCa IIPU COydapeHUuH
CTaJIbHBIX IIIapPOB.

5. zyueHue 3aK0OHA COXPAaHEHUA MeXaHUUEeCKOI SHEePTUN.

6. Usmepenue KIIJI smekTpoaBuraTesis Ipu IOJHATHY IPy3a.

7. I3yueHue aBTOKOJIEO0aHIIA.

8. syueHnue momepevHbIX BOJIH B CTPYHE C 3aKPeIlJIeHHbIMU KOH-
mamMu.

9. syueHue CBOMCTB 3BYKOBbBIX BOJIH.

10. OnwpiTHAA TpoBepKa 3axkoHa [eii-JIroccaka.

11. OmpeneneHue IPOIEHTHOTO COAEP:KaHUS BJIaru B MOKPOM
cHere.

12. Nsyuenue paciupeaejaeHna MOJEKYJI UaealbHOro rasa mo cKo-
pocTAM (KOMIILIOTEPHOE MOIEJINPOBAHUE).

13. NsyueHue uaeaibHOI TEMJIOBON MaImuHbI KapHO (KOMOBIO-
TepHOe MOJeJINPOBAHNE).

14. N3yyeHue TEMJIOBOTO B3amMOAeHCcTBUSA (KOMOBIOTEPHOE MO-
IeJupoBaHU;E).

15. Usmepenue monyiisa FOura pesuHsbl.

16. Usmepenue TeMIIepaTypHOTO Ko3(d@uirueHTa JIUHEHTHOTO
pacIIupeHusa TBEPABIX TeJl.

17. Onpepnenenne Koa(p@UIEHTa TOBEPXHOCTHOTO HATSIKEHUSA
SKUIKOCTHU.

18. IsmepeHre eMKOCTH KOHIeHcaTopa.

19. isamepeHue yaeabHOTO COTPOTUBICHUS IPOBOIHIKA.

20. smepenue 3IIC 1 BHYTPEHHETO COITPOTUBJIEHUA UCTOUHUKA
TOKa.

21. NsyuyeHue 1menu MOCTOAHHOTO TOKA, comep:karei I C.

22. Coopka u rpagyupoBKa oMMeTpa.

23. Pacmupenue mpeesia usMepeHus: BOJIbTMETPa/aMIiiepMeTpa.

24. IzyueHne TeMIIepaTypPHOU 3aBUCUMOCTHU COITPOTHUBIIEHUS Me-
TAJIJIOB U TTOJYIIPOBOAHUKOB.

25. NsyueHue mpoiliecca HPOXOKACHUSA JIEKTPUUYECKOTO TOKa
B PACTBOPAaX 3JEKTPOJIUTOB.

26. IzyueHMre MOJIYIIPOBOAHUKOBOTO AUOAA.

27. IsyuyeHue IPOIeCCOB BLIIPAMJIIEHUA IIEPEeMEHHOTO TOKA.

28. IzyueHue Ipollecca IIPOXOKIEHUS TOKa B OUIOJAPHOM
TPaH3UCTOPE.

29. zyueHue 1enu mepeMeHHOro ToKa.

30. syueHue pesoHaHca B I[elId IIePEMEHHOTO TOKA.

31. Ismepenue Koad@duiimenTa MOIIHOCTH IeIIN IepPeMeHHOIO
TOKA.

32. UsyueHnue ogHO(MasHOTO TpaHchopMaTopa.
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33. N3mepenne eMKOCTH KOHIEHcCATOpPA M MHIAYKTHUBHOCTU Ka-
TYIIKHX.

34. O3HaKOMJIEHUE C IIPOIleCCaMU MOAYJIAIIUN U JeMOAYJIAIIUN
(meTeKTHUpPOBAHUA) 9JIEKTPOMAriUTHBIX KOJIeOaHMIA.

35. IzyueHue 3aKOHA IPEJIOMJIEHUA CBETA.

36. N3mepenne moxasaTess IIPEJOMJIEHUA CTeKJa IIPU MOMOIIN
MHKPOCKOIIA.

37. 3mepenne POKYCHOTO PACCTOSIHUA PacCcemnBAIOIe JUH3EI.

38. Co0opKa ONITUYECKUX CUCTEM.

39. UccnenoBanue nHTEephEPEHIINY CBETA.

40. NccaegoBanue u(dpakny cBeTa.

41. OnpeneneHne JJINHBI CBETOBOM BOJIHBI IPU IIOMOINK AUPPaK-
IIMOHHOI PeIlIeTKH.

42. Nzyuenue saBiaeHuii gorosadpdexra. Msmepenune paboThl BBI-
X0/Ia 9JeKTPOoHA.
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YYEBHO-METOAUYECKOE
OBECNEYEHUE

IIporpamma kypca ¢usuxu ajgs 10—11 xiaccoB. Yriuy-
6sieHHBIN ypoBeHB (aBTOPHI: O. A. Kpricanosa, I'. 1. Makuimes).

YMRK «®usurka. 10—11 kaaccel. YTiIyOJeHHBIH YPOBEHbB» .

1. ®dusuka. Mexaunuka. YriuybjaeHHbBI ypoBeHb. 10 Kiaacc. Yueb-
HuK (aBTOpHI: I. . Makwuies, A. 3. CHHAKOB).

2. ®usuka. Moinekynasapuasa ¢pusuka. TepmogmHamMuKa. YTIy-
OyieHHBIN ypoBeHb. 10 Kaacc. Yuebuuk (aBtopsl: I. . Makwuiies,
A. 3. Cuakos).

3. Pusuka. JJIEeKTPOAUHAMUKA. YTUIyOJeHHBIH ypoBeHb. 10—
11 xaaccel. Yueouuk (aBTopshl: I'. fI. Makuimes, A. 3. CHUHAKOB).

4. Pusura. KonmebaHusas u BOJHBI. YTUIyOJE€HHBIH YPOBEHbB.
11 kaacc. Yueouuk (aBTopsl: I. fI. Makuimes, A. 3. CUHIKOB).

5. ®usmka. OnTuka. KBanToBaa (pusuka. YTiIyOJeHHBIN ypo-
BeHb. 11 Kyacc. YuebHUK (aBTOphI: I. fI. Makumes, A. 3. Cunsa-
KOB).

6. ActporHomusa. 11 kiaacc. Yuebuuk (aBTropni: B. A. Bopou-
moB-Beabamuuos, E. K. Crpayr).

7. ®usuka. YriuybJeHHbIT ypoBeHb. 10 Kaacc. MeTomuueckoe
nocobue (aBTop A. B. Illaranuua).

8. dusuka. YruyoseHHBIA ypoBeHb. 11 Kiacc. Merommueckoe
mocobue (aBTop A. B. IIlaTtanuna).

9. ®dusuka. 10—11 xaaccel. 3agaunuk (aBrop H. U. Toaba-
dapob).

KoMmieKkT HATTATHBIX ITOCOOMIA.



NPUJIOXKEHNA

CMNCOK HAMMAOHbIX MOCOBUN

Tadauupl 00IIEero HA3HAYEHU I

1. Mexgynaponnasa cucrema enuuutl (CH).

2. IlpucraBKu AJid 00pa30OBaHUS JECATUUYHBIX KPATHBIX U OJIb-
HBIX €TUHUII.

3. ®usuyecKue MOCTOAHHBIE.

4. IlIkaaa 5JIeKTPOMAarHUTHLIX BOJIH.

5. IIpaBuyia mo TexHUKe 0e30IIacHOCTH IIpu paboTe B KaOuHeTe
PU3UKH.

6. MepnI 6e30maCHOCTH IIPU ITIOCTAHOBKE U IIPOBeIeHUU Jabopa-
TOPHBIX PA0OT MO 3JIEKTPUUECTBY.

7. IlopsamoK pelreHnsa KOJIUUYEeCTBeHHbBIX 3aa4.

TemaTnueckue TadIUIbI

1. TpaekTopusa IBUIKEHUA.

2. OTHOCUTEJILHOCTD JBUYKEHIA.

3. Bropoii 3akon HrioToHA.

4. PeaKTUBHOE IBUKEHUE.

5. Kocmuueckuii kopabiab « BocTok».

6. Pabora cuibl.

7. MexaHUYeCK1e BOJHBI.

8. BsaumMoCBA3b BpaIlIaTeJIbHOTO U K0JIe0aTeJIbHOTO IBUKEeHNIA.
9. IluHaMUKa CBOOOIHBIX KOJIeOaHMA.

10. Buasr gedpopmarimii 1.

11. Buasr gepopmariuii I1.

12. BpoyHoBcKoe nBu:Kenue. Juddysus.

13. IToBepxHOCTHOE HATKEeHNE, KAITUJIJIAPHOCTD.
14. Ctpoenue arMochepbl 3eMJIA.

15. UsmepeHue TeMuepaTyphbl.

16. BuyTpeHusasa sHeprus.

17. [IBurareysib BHYTPEHHETO CTOPAaHUA.

18. ILlnaBaeHue, ucnapeHne, KUIeHNUeE.

19. IBuraTesnnb MOCTOAHHOTO TOKA.

20. Kpucrajinueckue BelecTsa.

21. ArperaTHble COCTOSIHIA BEII[ECTBA.

22. CoxuokeHMe rasa IIPU eTo U30TEPMUUECKOM CoKaTUMN.
23. IlepBoe HauaI0 TEPMOAUHAMUKU.

24. Bropoe HauyaJio TEPMOAUHAMUKH.

25. Pabora rasa B TepMOguHaAMUKE.

26. AguabaTHBIN IpoIiece.

27. 3akon l'efi-JIroccaka.

28. 3axou Boitna—MapuorTa.

29. 3axkon Ilapis.
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30. Muxa Kapuo.

31. TaBneHue uIeaJ bHOTO rasa.

32. OmpenesieHre CKOPOCTE MOJIEKY.JI.

33. DKBUBAJIEHTHOCTDH KOJIMYECTBA TEILJIOTHI I PAOOTHI.
34. KII]I TentioBO¥ MaIlIUHBI.

35. 3axoH Kynona.

36. JIuHUYN HAaIPAKEHHOCTU 3JIEKTPOCTATUUECKOTO IIOJIA.
37. [[nsJIeKTPUKHU 1 IPOBOTHUKHU B JIEKTPUUECKOM II0JIE.
38. DJIeKTPOHHO-JIyueBasd TPyOKa.

39. ITorynIpOBOTHUKH.

40. ITonynIpoBOAHUKOBBIM JUOI.

41. Tpausucrop.

42. dHepreTUUYEeCKasd CHUCTeMa.

43. Tepmo- u poTOPE3UCTOP.

44. TIpocTeHInii paguOIPUEMHUK .

45. ITpu6Gopbl MAarHUTORJIEKTPUUECKON CUCTEMBI.
46. CxemMa riIp0o3JIeKTPOCTAHITIHA.

47. Tparchopmarop.

48. Ilepemaua u pacupeesieHIE 9JIEKTPOSHEPTUHU.
49. JunamMuk. MuKpo@oH.

50. IIIkaja sJIeKTPOMATHUTHBIX BOJIH.

51. Paguoaokamus.

52. PeHTrenoBckasa TpyoKa.

53. OnbiT MaiikesabcoHA.

54. Mogesu cTpoeHUS aToMA.

55. Onpenesienue 3apsaga dJeKTPOHA.

56. JJamIia HaKkaJIMBAHUS.

57. IlaBienue cBeTa.

58. Cxema ombiTa Pesepdopaa.

59. llentnasa aAxepHaa peakus.

60. SImepHBI peakTop.

61. Jlazep.

62. 3Be3anl.

63. ComHeuHas cucreMma.

64. 3aTmeHUnA.

65. Semna — mianera COTHEYHOI CUCTEMBI.

66. JIyua.

67. Il;maHeThl 36 MHOI TPYHIBI.

68. IlnaHeTLI-TUTAHTHI.

69. Mansie Tesa COTHEUHOM CCTEMBI.

70. Comuire.

71. Crpoenwue ComHiia.

72. Hamma lanakTuka.

73. Ipyrue ralakTUKHU.

74. I'ma3 Kak onTUuYecKas cucreMa.

75. OuTuuecKre IpuOOPHI.

KommnuiekT mopTpeToB mas kaduHera ¢Gusuku (mmamka ¢ JBaaiia-
ThIO IOPTPETaMu).
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PEKOMEHLLALIMW 1O PABOTE C INEKTPOHHOMN
®OPMOW YYEBHNKA N ®OPMUPOBAHUIO
WKT-KOMIMETEHTHOCTW YYEHMNKOB

IIpu pabore ¢ 5aeKTPOHHOI (POPMOI YUeOHUKA CIIeAYeT IIPI-
Iep:KUBATHCA OOITUX METOANUYECKUX MPUHITUIIOB B COUETAHUU C Me-
TOAMKAMU HCIIOJb30BAaHUA MH(POPMAIIMOHHBIX PECYPCOB. YuebHAA
IeATeJIbHOCTh CTPOUTCS Ha OCHOBE CUCTEMHO-IESATEeIbHOCTHOTO IO/~
Xoa W AOJYKHA CHOCOOCTBOBATHL (hOPMUPOBAHUIO YHUBEPCAJIBHBIX
yueOHBIX NeHCTBU, IIPU 9TOM BUIBI AeATEJIbHOCTHU JOJKHBI COOTBET-
CTBOBATh CTyIeHU OOpasoBaHmuA. BeaynimM BUAOM AeATEIbHOCTHU
y4aIluxcsa OCHOBHOI ITKOJIBI ABJSIETCSA IPYIIIIOBOE B3aUMOIelicTBIe,
mpu 9TOM OOJIBIIIOE BHUMAaHUE yaessdercs pabore ¢ mH(PpOPMAIIMOH-
HO-IIOMCKOBBIMU 3aJaHUSIMHU, JaJbHElIllee PasBUTHUE IIOJYYAIOT
HaBBIKU cOopa, XpaHeHHUs, o0paboTKu MH(pOpPMAaU, YCUINBAETCI
nHTerpanusd 3uanuii. Ocoboe BHUMaHNIE yAeJAeTCs IPUMeHeHNO II0-
JYUYEHHBIX 3HAHUKN B IIPOEKTHO-yYUYeOHOI, MCCJIEeI0BATEIbCKON mes-
TeJIHbHOCTHU Ha YPOBHE MPeATTpoGUIbLHONI ITOATOTOBKN.

IIpu pabote c s7IeKTPOHHOI (POPMOI yUeOHUKA ITOABIAIOTCA O~
MOJTHUTEIbHBIE BO3MOYKHOCTH /I PA3BUTUA MBICIUTEIbLHBIX U KOH-
TPOJUPYIOIIUX MEHCTBUM, a TaKKe KOMMYHUKATUBHBIX KOMIIETEH-
nuii. Takasg BO3MOXKHOCTEh 00€CIIeUBAeTCA NHTEPAKTUBHBIMU MOIY-
JSMHU KaK 00yJarollero, Tak 1 MPOBEPOYHOTO M KOHTPOJIUPYIOIIETO
xapakTepa. Pabora ¢ pasinuHbIMU NHGOPMAIIMOHHBIMU PecypcamMu
IOJIKHA uepenoBaThCcs Oeceloil ¢ yuurTeaeM, oOCyKIeHUeM B TPYI-
max, 3alMCAMHU B TETPAAAX, UTPOBLIMHU d1eMeHTamMu. OqHAKO He cJje-
IyeT YBJIEKAThCS HATVISIAHOCTBIO, HALO MOMHHUTH O HEOOXOZUMOCTH
opMHupOBaHUS U PA3BUTHUS U APYTIUX HABBIKOB: UTEHUS, 00pabOTKU
TeKCTa, PAa3BUTUA MOHOJOTUUYECKON PeUU, B TOM UUCJE U C TIOMOIIIBIO
MHGOPMAIIMOHHBIX MYJIbTUMEIUHAHBIX PECYPCOB.

MoKHO IPEJIOKUTDH CIAEAYIOIIUN aJTOPUTM PabOTHI: BOCIIPUA-
The WHMOPMAIIUMN, aHAJU3 ITOJYUYeHHOU uWH(GOpMAINU, IIPOBEpKAa
IOHUMAaHUA, CaMOOIleHKa (pedeKcusi), onpeaesieHre JaJbHeHIIIero
MapIIpyTa IPOABUKEHUS B yueOHOM MaTepuae.

VYuuTenb IOJIJKEH IIOKasaTh, KakK paboraThb ¢ wmHpOpMAIlUE,
chopMyJIUPOBATE IeJIU O0yUYeHUusA, HAayUUTh paboTaTh ¢ mH(pOpMa-
IIUOHHBIMU 00'BEKTaMU, CTPOUTH 00pasoBaTeIbHbIE MaPIIPYTHI AJIA
ITOCTUKEeHUSA IIOCTaBJIEHHBIX Iteseii. O0palmiaeM BHUMAaHNe, YTO I10-
CJIeIOBATEeIbHOCTh PA0OTBHI C YUYEOHBLIM MATEPUAJIOM OIIPEeaeJIsdeT
YYUTEJNb C yUYETOM HHAMBUAYAJIBLHBIX OCOOEHHOCTEN KAayKIOro yua-
IIerocs WU IPYIIEI YUAIITUXC.

Pabora yuaruxcsa ¢ padHBIMY UCTOUHUKAMU WHGOPMAIIUU: TEK-
cTOM yueOHUKAa, mH(pOpMAaIUell WIJTIOCTPATUBHOTO PAna, MYJILTU-
MeIUNHLIMU 00beKTaMU, IIO3BOJIAET aKTUBHO HCIOJIb30BATh IOUC-
KOBBI€, HCCaeqoBaTeIbCKYe BUAbI yUeOHbBIX NeHCTBUIH.
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IlesATeIbHOCTD yUAIUXCA 0053aTEIbHO MTOJIMKHA COOTBETCTBOBATH
IOCTAaBJIEHHOI yUueOHOII 11eJii, KOTOPYIO YUeHNKaM CHauaJja coobIa-
eT yYUTeJb, a B MOCJEJACTBUU OHU CAMU HAYYATCS €e CTABUTH. ITO
MO2KeT OBITh BHAKOMCTBO ¢ mHpoOpMaIreii, oopadoTka nHpopMaIuu,
3arloMUHaHNe, UCI0JIb30BaHNe MH(POPMAIIUU IIPU PEITeHUN pPas3ind-
HBIX YUeOHBIX 3a4a4 U T. A. [Ipu padoTe ¢ MHPOPMAITUOHHBIMU 00h-
eKTaMUt MOTYT BCTPETUTHCA TEPMUHBI, KOTOPbIE CIOMKHBI AJIs TTOHU-
MaHHuA. B 9TOM ciyuae paboTy ¢ MHPOPMAITMOHHBIMI UCTOUHUKAMI
cJaeayeT COBMeEIATh C 3allUCAMU B TeTPAAU U APYTUMU BUJAMU Aesd-
TEJILHOCTHU, CIIOCOOCTBYIOIIIUMY JIYUYIIIeMYy OCBOEHHUIO MaTepuasa.

ITocie 06Ccy:xIeHUS C YUUTEJIEM IIOJYUYEHHBIX CBEIeHU YUeHUKU
OPUCTYIIAIOT K BBITTOJHEHUIO TPEHUPOBOUHBIX 3aJaHUM, OIIpeIesIeH-
HBIX yUHTEJeM. YUUTEJDb JaeT YeTKNEe NHCTPYKIUHU 10 BBITIOJIHEHUO
WHTEPAKTUBHBLIX 3aJaHUN W IPU HEoO0XommMocTu (OPMYJIUPYET
TpeboBaHUA K OQOPMJIEHUIO Pe3yabTaToB. Ecam yuarmmecs mocTa-
TOYHO HOJTOTOBJIEHBI, OHI PabOTAIOT C 3aJaHUEeM CAMOCTOSATEIbHO.
HVToroM caMOCTOATENIbHOM PabOThl ABIAETCI KOJIEKTUBHOE 00CYK-
IeHre pe3yJbTaToB. Ecau BhITOJHEeHNE 3aJaHuil BEI3bIBAET 3aTPYI-
HeHUs, CJeIyeT COBMECTHO pa3odpaTh CIOCOOBI pellleHns, a 3aTeM
OPEeAJOKUTh YUAIIUMCS CaMOCTOSTENbHO IMopaboTaTh ¢ MHTEpPaK-
TUBHBIM MOAYJeM. BodaMoOKHa KOJJIeKTHBHAA paboTa ¢ TPEeHUPOBOY-
HBIMU 3aJaHuAMU. Ec/iu yUUTe b CUUTaeT, YTO U3yUaeMblii MaTepu-
aJ XOpOIII0 YCBOEH, MOJKHO OPTaHM30BaTh COPEBHOBAHUE MEKIY
yUaluMUCsA UJIN UX TPYIIIaMu, a TaKiKe IPUMEHUTDh APYTrue Urpo-
Bule (pOopMBI. B ciyuae ecim yueHMK paboTaeT caMOCTOSTEJIBHO C
y4ueOHBIM MATEePHUAJIOM W IIPU BBIIIOJHEHUU IIPOBEPOUYHBIX 3aJaHUN
WCIIBITHIBAET TPYAHOCTH, MOKHO IIOPEKOMEHI0BATh €My BLITOJTHUTDH
IOTIOJTHUTEJIbHbIE TPEeHUPOBOUHBIE 3aJaHUA. B IPOTUBHOM ciiydae
cJenyer elre pas o0paTUThCA K MHPOPMAIITMOHHBIM 00'beKTaM, CIIpa-
BOUYHBIM MaTepuajiaM, oopasiiaM pelteHuii u T. 1.

Yuureab BBIOMpPaeT HEOOXOAMMYIO 00pasoBATEJIbHYIO TPAEKTO-
puio, cIIoco6HY0 00eCIeUnTh BU3YAIN3AIUI0 IIPOXOKISHUA TPACK-
TOPUU OOYyUEHUsI C KOHTPOJBLHLIMU TOUKAMU 3aJaHUM Pas3IUIHBIX
BUJOB: NHGOPMAIMOHHBIX, IPAKTUUYECKUX, KOHTPOJbHBIX. POpPMBI
OopraHmsaluy yu4eOoHOo! AesATeIbHOCTU ONpeNe/IsaoTCa BugaMu yueo-
HOII paboThl, crientuUKOi yueOHOW I'PYIIbl, U3yUYaeMbIM MaTepua-
JIOM, YUYeOHBIMU IIeJIAMMU.
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