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NOACHUTENbHAA 3ANMUCKA

IIKoaBHBINH KypPC QUBUKU ABJISIETCS CUCTEMOOOPA3YIOIIUM
IJIS eCTeCTBeHHO-HAyUYHBIX IIPEeIMeTOB, IIOCKOJbKY (PU3UUECKUe 3a-
KOHBI ABJAIOTCA OCHOBOM COJep:KaHtsA KYPCOB XMMUU, OMOJOTUN,
reorpaduu u acTrpoHoMunr. PuU3MKa BOOPYKaeT IIKOJIbHUKOB HAYY-
HBIM METOAOM TO3HAHUA, ITO3BOJIAIOINIUM HOJYYATh O0HEeKTHUBHBIE
3HaHug 00 OKpysKatoIieM Mmupe. OcBoeHMe yUaIIUMUCSI METOIO0B Ha-
YYHOTO IIOBHAHUA SABJAETCSA OCHOBOIIOJIATAIOIIMM KOMIIOHEHTOM
IpoIleccoB (POPMUPOBAHUS UX HAYYHOTIO MUPOBO33PEHU S, PASBUTHUSA
IO3HaBaTEJbHBIX CIIOCOOHOCTEIl, CTAHOBJIEHUS IIMTKOJILHUKOB CY0h-
eKTaMu yueOHOIl AesTeJIbHOCTH.

eau uzyuyenus GuU3NKU B CpeHEI IIIKOJIE CIeLYIOIue:

e (hopMUPOBaAHUE CUCTEMBI 3HAHUI 00 001X (pU3MUECKUX 3aKO-
HOMEPHOCTSAX, 3aKOHAX, TEOPUAX, IIPEJICTABIEHUN O AEHCTBUU BO
Bcenennoit pusmuecKux 3aKOHOB, OTKPBITHIX B 36 MHBIX YCJIIOBUAX;

e (popMUpOBaHUE YMEHUA UCCJIETOBATh U aHAJIU3UPOBATH PA3HO-
obpasHbIe (pusmUecKue SBJIEHNUSI U CBOHCTBA 00BEKTOB, O0BACHATDH
OPUHIIUOLI PAOOTH U XapPaAKTEePUCTUKU IIPHIOOPOB U YCTPOICTB, 00b-
SCHATH CBA3b OCHOBHBIX KOCMHUUYECKUX O0BLEKTOB C reo()U3NUECKI-
MU SABJICHUAMU;

e OBJaJeHNE YMEHUSIMU BBIABUTAaTh TUIIOTE3bI HA OCHOBE 3HAHUS
OCHOBOIIOJIATAIOINX (PU3NUYECKUX 3aKOHOMEPHOCTeH U 3aKOHOB,
IPOBEPATh WX SKCIEPUMEHTAJIbHBIMU CPEACTBAMU, (POPMYJIUPYST
IeJIb NCCAeOBaHNA;

e OBJaJleHHEe MEeTOJaMU CaMOCTOSTEJNbHOTO IIJIAHUPOBAHUS U
OpoBeleHUA (PU3NUYECKUX HKCIEPUMEHTOB, ONMMCAHUSA W aHaamsa
MOJIYUYEHHON WN3MEePUTEeJIbHOU MHMOPMAIUM, OIPeneIeHus ITOCTO-
BEPHOCTH ITOJYUYEHHOTO Pe3yabTaTa;

e (popMHUpOBaHNE YMEHHII IIPOrHO3MPOBATH, AHAIHU3UPOBATL U
OIleHUBATH IOCJIEACTBUA OBITOBOM U IPOU3BOACTBEHHON JeATEeIbHO-
CTHU UeJIOBEeKa, CBA3aHHOI ¢ (pM3UUYECKUMU IIPOIecCaMi, C ITO3UITIHA
SKOJIOTUUYECKOI 6e30IIaCHOCTMH.

B ocHOBY Kypca (pU3UKU MOJIOMKEHBI KaK TPAAUIIMOHHbIE IIPUH-
IUIBI IOCTPOEHUA YUEOHOTO cofepsKauud (NPUHLUNbL HAYYHOCU,
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docmynHocmu, cucmemMHOCmMU), TaK U UAes, HOJYUUBIIAS CBOE
Pa3BUTHE B CBA3Y C BHEIPEHUEM HOBBIX 00pa30BaTeJIbHBIX CTaHIaP-
TOB, — NPUHYUN memanpedomemunocmu. MeTanpeaMeTHOCTh KaK
cocob hopMUPOBAHUSA CHICTEMHOT'O MBIILIeHUA obecreunBaeT Ghop-
MUPOBaHUE IIeJOCTHOM KapTWHBI MUPA B CO3HAHUMU IMTKOJbLHUKA.
MeTranpeqMeTHOCTh — HPUHIIUI WHTETPAIUU COAEPKaAHUA 00paso-
BaHUA, PA3BUBAIOIIUN IPUHIIUIIEI 26HEPALUIAUUU U 2YMAHUMAPU-
3ayuu. B coOOTBETCTBUU C IPUHITUIIOM I'eHEPAJIN3aN U BhIIEIAIOTCA
TaKkue CTEP:KHEBBIE IOHATUA Kypca PUIUKU, KAK «9HEPIrud», «B3a-
uMozeicTBUE», «BEII[eCTBO», «I0JIe», «CTPYKTYPHbIE YPOBHU MaTe-
puu». Peasnmzanusa OpUHIMIIA TYMaHUTAPU3aUU MIpPEeAIoJiaraeT
WCIIOJIb30BaHME TYMAHUTAPHOTO IOTeHIuajaa (hU3UUYEeCKOU HayKH,
OCMBICJI€EHUE CBA3UW Pa3BUTUA (PUSUKU C Pa3BUTHEM OOIIleCTBa,
MUPOBO33PEHUECKUX, HPABCTBEHHBIX, SHKOJOTUUYECKUX IIPOOIEeM.
IIpuHIIUII MeTanpPeIMETHOCTH II03BOJAET (Ha YPOBHE BOIIPOCOB, 3a-
maHuii mocje maparpada) B comep:kanuy GUBUKU BBIAEIATL (PU3M-
yecKue TOHSATUS, SABJEHUSA, IPOIECCHl B KauecTBe OO0BEKTOB MIJIsA
IaJbHEHITeTro NCCIeOBAHNA B MEKIIPEIMETHBIX 1 HAAIIPeIMEeTHBIX
(conuanbHON MpaKTUKe) obgacTAX (MeTAMOHATHS, METAsIBJIEHU,
MeTamporecchl). IIpoekTupoBaHmMe MCCIEJOBAHUSA YydYaIlerocs Ha
MeTalnpeaMeTHOM YPOBHE OIIMPAETCA KaK Ha ero JIMUYHbIEe NHTEPeCHI,
CKJIOHHOCTH K M3YUeHUI0 (DUBUKU, TAK U HA OOIEeKYyJIbTYPHBINA I10-
TeHIIuaJ (PU3UUECKO HAYKU.

Hnd mocTuKeHUs MeTalpeIMeTHBIX 00pa3oBaTENbHBIX PEe3YJb-
TaToB (OJHUM U3 UHANKATOPOB MOXKET CIYIKUTH CDOPMUPOBAHHOCTDH
PeryJaaTUBHBIX, MMO3HABATEIbHBIX M KOMMYHUKATHUBHBIX YHUBEP-
CaJbHBIX YUEOHBIX NEeMCTBUIT) BOBMOYKHO MCIIOJb30BAHUE CJIEYIO-
IIUX cpeacTB u GopM O0yUeHUsA: MeKIIPeAMEeTHBIe U MeTalpeMeT-
HbIe 3aJlaHUA, METAIIPeMeTHbIN YPOK (IpeaMeTHBIN YPOK U MeTa-
npenMeTHAas TeMa), MeKIIPeAMEeTHBIN U MeTallpegMeTHBIN ITPOEKTHI,
DJIEKTUBHBIE METaKyPChl, CIIPOEKTUPOBAHHBIE HA OCHOBAHUY MeTa-
mpeqMeTHBIX 3aJaHUll, CUCTeMOOOPas3yoIUM 00beKTOM B KOTOPBIX
BBICTYIIAIOT (DPU3UUECKUEe TOHATUA, ABJIEHUA, IIPOLECCHI U T. 1.

B coorBercTBUU C leasaMu o0yueHUS (PU3UKe YUAIITUXCS CpeaHeit
MIKOJBI U CHOPMYJIUPOBAHHLIMIU BBIIIe TPUHIIUIAMU, IIOJOMKEH-
HBIMHM B OCHOBY Kypca (DMBWKU, OH UMeEeT CJeAYyIoIlee cojep:KaHme
U CTPYKTYDY.

B 10 kjacce msydaioTcs cieayioliiue pasaeabl: «MexaHuka»,
«MonexkynapHasa QU3NKa U TEPMOAUHAMUKA» , «DJIEKTPOCTATUKA»,
«ITocTOoAHHBIN dIeKTPUUeCKuil TOK» . Kypc pusurku B 10 Kiiacce Ha-
YMHAETCs C BBeAeHUA «3aporKAeHNe U Pa3BUTHUE HAYUYHOTO B3TUIAA
Ha MUP», ONUCHIBAIOIIETO METOAOJOTUIO0 (DMBUKU KaK HCCJIEIOBa-
TeJbCKOU HAaYKU, OTPAKAIONIYIO IPOIeCCYAJNIbHBIN KOMIIOHEHT (Me-
XaHU3M) KaK CTaHOBJIEHUsS, (DOPMUPOBAHUSA, PaA3BUTHUA (pusuye-
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CKUX 3HAHUI, TaK U JOCTUKEHUS COBPEMEHHBIX 00pa30BaTeIbHBIX
pe3yabpTaToOB HpU OOYyUYEHUU ITKOJbHUKOB (pusuKe (JIUYHOCTHBIX,
OpeaMeTHBIX U MeTalpPeIMeTHBIX ).

B mporpammy Kypca ¢usurm 11 Kiacca BKJIIOUEHO H3yUyeHUE
pasmesioB «JJIEKTPoAMHAMUKA» (KpoMe TeM «JJIEeKTPOCTATUKA» U
«ITocTOAHHBII 3JIEKTPUUECKUN TOK » ), «Kosiebauusa 1 BOTHBI», «Om-
Tuka» u «KBanrosaa pusura», «Crpoenue BeesleHHO» .

ITporpamma Kypca nmpegycMaTpuBaeT BBITIOJHEHYE 00A3aTeIHLHO-
ro J1abopaTOPHOTO MPAKTUKYMa, BBIIIOJHAIONEr0 (DYHKIIUIO UCTOU-
HUKA TOJYyYeHWA HOBBIX 3HAHUWN ydyammmucA. [Ipu BBIIOJTHEHUU
Jab0paTOPHBIX PabOT MIKOJbHUKY 00yUYalOTCA IIJIAHNPOBAHUIO 1 OP-
raHU3aIuM SKCIIEPUMEHTa, CUCTeMAaTU3aI[uu U MeTonaM 00paboTKu
pPes3yabTaTOB U3MEPEeHNi, CPABHEHUIO Pe3yJIbTaTOB M3MEePeH!, I10-
JYUYEHHBIX IIPU OJMHAKOBBIX U PA3JIUUHBIX YCIOBUAX DKCIEPUMEH-
Ta, 1 ApP. IIpu MOATOTOBKE K BBIMOJHEHHUIO JabopaTOpPHBIX padoT
yyJaluecs cCaMOCTOATENbHO U3YUAIOT Pa3JIuUHble BOIPOCHI, CBA3aH-
HbIe KaK C MpoBeJeHUEeM (PU3UUECKOTO S9KCIEePUMEHTa, TaK U C ero
coZlep;KaHueM.



NAAHUPYEMBIE PE3VIbTATDI
OCBOEHUA KYPCA

PDI'OC oCcHOBHOTO U CpeHero odIero oo6pa3soBaHUA IIPOBO3-
TJIAIA0T B KauecTBe IIeJIeBLIX OPUEHTHUPOB 00Iero oopasoBaHUSA
IOCTHKeHHEe COBOKYIIHOCTH JHUYHOCTHBIX, IIPEIMETHBIX U MeTa-
IpeaMeTHBIX 00pa30BaTe/IbHBIX Pe3yJIbTATOB.

JIMYHOCTHBIMM pe3yJabTaTaMHu O0yuyeHUs (QU3MKe B cCpegHeil
IIKOJIE ABJIAIOTCA:

® g cpepe omHoweHUll o0yuawuxcs K cebe, k c6oemy 300poauvio,
K NO3HAHUIO cebs — OPUEHTAIINA Ha JOCTUIKEHNE JIMUHOTO CUACThA,
peann3anuioo DO3UTHUBHBLIX KUSHEHHBIX IIEPCIEKTUB, MHUIINATUB-
HOCTh, KPEaTUBHOCThb, TOTOBHOCTh M CIIOCOOHOCTH K JIMUHOCTHOMY
caMoOIIpeieIeHUI0, CIIOCOOHOCTh CTABUTD IEJI U CTPOUTD JKU3HEH-
Hble IIJIaHBbI; TOTOBHOCTb U CIIOCOOHOCTH 00ecIieuuTh cebe 1 CBOUM
OJIMBKUM JOCTOMHYIO JKU3Hb B IIPOIleCCe CaAMOCTOSATeIbHOM, TBOpUe-
CKOM U OTBETCTBEHHOMH [esATeJbHOCTH, K OTCTANBAHUIO JIMYHOTO O-
CTOMHCTBA, COOCTBEHHOTO MHEHUA, BRIPA0ATHIBATH COOCTBEHHYIO II0-
BUIUIO IO OTHOIINEHUIO K OOINEeCTBEHHO-IIOJUTUUYECKUM COOBITUSIM
IIPOIILJIOTO ¥ HACTOSAIIEr0 Ha OCHOBE OCO3HAHUA W OCMBICJIEHUA UCTO-
pum, IyXOBHBIX [IEHHOCTE U JOCTUKEHUII Halllell CTpaHbl, K CaMo-
PAa3BUTHUIO U CAMOBOCIIITAHUIO B COOTBETCTBUHU C O0OITeUEIOBEUECKM-
MU IIEHHOCTSIMU W HAealaMU I'PaKJaHCKOr0 OOIIeCTBa; IIPUHATHE
U peayimsalud IeHHOCTel 340POBOro u 6e30IacHOro obpasa KU3HU,
OepesKHOe, OTBEeTCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHVE K COOCTBEH-
HOMY (hUBUUYECKOMY U ICUXOJOTUUECKOMY 3/I0POBbIO;

® g chepe omHouweHull obyuarwuxcsa k¥ Poccuu xax k Podune
(Omeuecmay) — poccuiickasa UJeHTUYHOCTh, CIIOCOOHOCTH K OCO3HA-
HUIO POCCUMCKOI UIEHTUYHOCTHU B IMOJUKYJBTYPHOM COITIyMe, UyB-
CTBO IIPUYACTHOCTU K MCTOPUKO-KYJIBTYPHOII OOITHOCTH POCCUMCKO-
ro Hapoja u cyanbe Poccuu, maTpuoTu3M, TOTOBHOCTD K CIYKEHUIO
OreuecTBy, ero 3aIinuTe; yBaskeHrue K CBOeMy HapOay, YYBCTBO OTBET-
cTBEeHHOCTH Itepes PonuHOM, ropaocTu 3a ¢BOI Kpai, cBoio Ponuny,
IIPOIILJIOe ¥ HACTOSAIIlee MHOIOHAITMOHAJIbLHOr0 Hapoaa Poccuu, yBa-
JKeHNe TOCYyJapCTBeHHBLIX CUMBOJIOB (repb, diar, TuMH); (OPMUPO-
BaHUeE YBasKeHUs K PYCCKOMY A3BIKY KaK rOCYIapPCTBEHHOMY A3BIKY
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Poccuiickoii ®Pemeparnuu, SBISIOIEMYCA OCHOBOW POCCHUMCKOM
UAEHTUYHOCTH U TJIAaBHBIM (PAKTOPOM HAIIMOHAJILHOTO CAMOOIIpe-
IeJIeH!s; BOCIUTAHNE YBAMKEHUA K KYJIbTyPe, A3bIKaM, TPALUIASIM
u 00BIUasAM HApPOIOB, MpoKuBaIoIux B Poccutickoit @emeparui;

® 8 chepe omHOULEHUL 00Y1LAOULUXCA K 3AKOHY, 2ocydapcmay U
K epaxc0aHcKoMmy obuiecma8y — rpakJaHCTBEHHOCTD, IParkaaHcKasd
TO3UIUA aKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIe-
CTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE IIPaBa U 00s13aHHOCTH,
YBasKaIOIIEro 3aKOH M IIPABOIIOPANOK, OCOSHAHHO IIPUHUMAIOIIETO
TPagUIINOHHbIEe HAI[MOHAJbHBIE U O0IleUe/ioBeUYecKre I'yMaHUCTHU-
YecKUe U JeMOKpaTUYeCcKue IeHHOCTH, TOTOBOTO K YUACTHIO B O0IITe-
CTBEHHOM 'KM3HU; IPU3HAHNE HEOTUYKIAEMOCTU OCHOBHBIX IIPAB U
cBOOOJ UeJIOBeKa, KOTOPhIe IIPUHAAIEKAT KaKJOMY OT POXKIEHUd,
TOTOBHOCTBH K OCYII[ECTBJIEHUIO COOCTBEHHBLIX IIPaB U cBOOOJ 0e3 Ha-
pylileHus IpaB U ¢cBOOOM APYTHUX JINI[, TOTOBHOCTH OTCTAUBATL COO0-
CTBEHHBIE IIpaBa M CBOOOALI UeJIOBEKa U IpPaskJaHMHA COIVIACHO 00-
IMIeNMPU3HAHHBIM IPUHIIUIIAM M HOPMaM MeXIYHaPOJHOI0 IIpaBa U B
coorBercTBuu ¢ Koncrurymnueii Poccuiickoit @emepamnuu, mpaBoBas
¥ MMOJIUTHUYECKas IPAaMOTHOCTb; MUPOBO33PEHNE, COOTBETCTBYIOIIEe
COBPEMEHHOMY YPOBHIO PA3BUTHUA HAYKU U OOIIECTBEHHOM MIPaKTU-
KM, OCHOBaHHOE Ha JUAJIOTe KYJIbTYD, a TaK:Ke PasIudHbIX (hopm 00-
IIIeCTBEHHOTO CO3HAHWUS, OCO3HAHIE CBOEr0 MeCTa B IIOJUKYJILTYD-
HOM MUP€; UHTePUOPUIAIUS [[eHHOCTe JeMOKPATUU U COIINAaIbHOMN
COJIUIAPHOCTU, TOTOBHOCTH K JOTOBOPHOMY PEryJIUPOBAHUIO OTHO-
MIeHUH B I'PYIINIe WK COI[MAJbHONM OpraHmMs3aliui; TOTOBHOCTH 00y-
YAOMUXCId K KOHCTPYKTUBHOMY YYaCTHIO B IIPUHATUU PEITeHUH,
3aTparuBalOINX IIPaBa W HMHTEPECHl, B TOM YWCJI€ B Pa3JIUYHBIX
dopmax oOIIIeCTBEHHOII CaMOOpPTraHU3alluM, CaMOYIIPaBJIEeHUA, 00-
IIIeCTBEHHO 3HAUYMMOM AesATeIbHOCTU; ITPUBEPIKEHHOCTh UIeIM UH-
TepHAIlMOHAJIU3Ma, APYKObI, PABEHCTBA, B3AUMOIIOMOIIY HaPOIOB;
BOCIIMTAHNE YBAKUTEJIBLHOTO OTHOIIIEHUSA K HAIMOHAJIHEHOMY JTOCTO-
WHCTBY JMofeil, UX YyBCTBaM, PEJIUTUO3HBIM YOEKIEeHUSIM; TOTOB-
HOCTBH 00yYaIIIUXCSA IPOTUBOCTOATH UE0JOTUN SKCTPEeMU3Ma, Ha-
I[UOHAJIN3MAa, KCeHODOOUM, KOPPYIIIUY, TUCKPUMUHAIIUY 110 COIH-
aJIbHBIM, PEJUTUO3HBIM, PACOBBIM, HAI[MOHAJbHBIM HPU3HAKAM U
IPYTUM HEraTUBHBIM COI[UAJIBHBIM ABJIEHUAM;

® 8 chepe OMHOUWLCHUTL 00YYAOUWUXCS C OKPYHAOUWUMU L100b-
MU — HPaBCTBEHHOE CO3HAHNE U II0BeJleHre Ha OCHOBE YCBOEHUS 00-
I1eyeJ0BeUEeCKUX II€HHOCTEeH, TOJEPAHTHOIO CO3HAHUS U IIOBele-
HUSI B IOJUKYJBTYPHOM MHPE, TOTOBHOCTU U CIIOCOOHOCTU BECTH
OUAJIOT C APYTUMU JIOABMI, JOCTUTATH B HEM B3aMMOIIOHUMAaHUI,
HaXOAUTH O0IIMe IeJId ¥ COTPYAHUYATDH AJISI UX TOCTUKEHUS; IPU-
HSATHEe T'YMaHUCTUUYECKUX II€HHOCTEel, 0CO3HAHHOE, YBaKUTEJIbHOE
u noOposKeaTesIbHOE OTHOIIEHNE K APYTOMY UYeJIOBEKY, ero MHe-
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HUIO, MUPOBO33PEHUI0; CIIOCOOHOCTH K COIEPEeKMBAHUIO U (pOpMU-
POBAHMUIO MO3UTUBHOTO OTHOIIIEHUS K JIIOASAM, B TOM YKCJIE K JINITaM
C OTPaHWYEHHBIMU BO3MOYKHOCTAMM 3J0POBbA W WHBaJuUIaM; Oe-
Pe’KHOEe, OTBETCTBEHHOE I KOMIIETEHTHOE OTHOIIIeHE K (hU3UUECKO-
MY ¥ ICUXOJIOTUYECKOMY 3J0POBBIO APYTUX JIOAei, yMeHre OKa3bI-
BaTh IIePBYIO MOMOIIb; (hopMHUPOBaHUE BBHIPAYKEHHON B MOBEJEeHUU
HPaBCTBEHHO! ITOSUIINN, B TOM UYMCJIE CIIOCOOHOCTH K CO3HATEIHHO-
My BBIOOPY H00Opa, HPABCTBEHHOIO CO3HAHUS U IOBEAEHUS Ha OC-
HOBE YCBOEHUA OOIeUYeJOBEUECKUX IEHHOCTEH M HPABCTBEHHBIX
qyBCTB (YeCTb, MOJT, CIIPABEIJINBOCTb, MUJIOCEDPAVE U APYIKETI0-
01e); KOMIIETEHIIUH COTPYAHUUECTBA CO CBEPCTHUKAMU, TETHMU
MJIaJIIero Bo3pacTa, B3pOCJbIMU B 00pa3oBaTeJIbHOI, O0IIIECTBEHHO
TIOJIE3HOIi, yUeOHO-MCCJIeJOBATEIbCKOM, MPOEKTHON W APYTUX BU-
Iax nesiTeJbHOCTH;

® g chepe OmMmHOWEHULL 00YUAUWUXCA K OKPYHAOUWEMY MUPY,
K JM#ueoill npupode, xyooxiecmeeHHOl Kydbmype — MHUDPOBO33pe-
HUEe, COOTBETCTBYIOII[eé COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH,
3HAUMMOCTh HAayKU, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOpUE-
CTBY, BJIaJieHE JOCTOBEPHOI MHMOpMAIUeli 0 mepeJOBbIX JOCTUKE-
HUAX U OTKPBITUAX MUDPOBOU U OTeUeCTBEHHOU HayKU, 3auMHTepe-
COBaHHOCTDH B HAYUYHBIX 3HAHUAX 00 yCTPOMCTBEe MUpa U OOIIeCTBa;
TOTOBHOCTDH U CIIOCOOHOCTH K 00pasoBaHMWIO, B TOM UHCJIe camMmoobpa-
30BaHUIO, HA MPOTAKEHUN BCEH JKU3HU; CO3HATEJIHHOE OTHOIIIEHE
K HeIIPpephIBHOMY 00pa30BaHMIO KaK YCJIOBUIO YCIIEIITHOM Tpodeccu-
OHAJILHOM U OOIIeCTBEHHON JeATeIbHOCTH; DKOJIOTHUYEeCKad KYJIbTY-
pa, 6epeskHOE OTHOIIIEHNME K POAHOII 3eMJie, IPUPOIHBIM OOraTCTBaAM
Poccum u Mmupa, moHUMaHWe BIAUAHUA COIUATbHO-9KOHOMUUYECKUX
IIPOIIECCOB HA COCTOSHUME MPUPOJHOM U COIIUATIBLHOM Cpelbl, OTBET-
CTBEHHOCTh 34 COCTOSHVE HIPUPOSHBIX PEeCcypcoB, YMEHUU U Ha-
BBIKOB Pa3yMHOT'O IIPUPOJOIIOJIb30BAHUS, HETEPIIMIMOE OTHOIIIEHUE
K AefiCTBUAM, IPUHOCAIINM BPeJ SKOJIOTUN; IPUOOPETeHNe OIbITa
HSKOJIOTO-HAIIPABJIEHHON AeATeJbHOCTU; SCTETUUECKOE OTHOIIIeHUEe
K MHUPY, TOTOBHOCTh K 9CTETUYECKOMY O0YCTPOHUCTBY COOCTBEHHOTO
onITa;

® g chepe omHoweHUll obyuauwuxca Kk mpyoy, 6 cgepe couu-
ANbHO-IKOHOMUYECKUX OMHOWeHUll — yBaKeHue Bcex Gopm cob-
CTBEHHOCTH, TOTOBHOCTH K 3aII[Te CBOeIl COOCTBEHHOCTU; OCO3HAH-
HBIII BBIOOD OymyIreil mpodeccruu KAk IIyTh W CIIOCO0 peansamuu
COOCTBEHHBIX KM3HEHHBIX IIJIAHOB; I'OTOBHOCTH O0OyUalOIMIMXCA K
TPYZOBOI IIPO(ecCuoHATIbHON AeATEeJIbHOCTH KaK K BO3MOMKHOCTHU
y4acTusl B PelIeHUN JIMUHBIX, OOII[eCTBEHHBIX, T'OCYAapPCTBEHHBIX,
00IIIeHATMOHAIBHBIX IP00OJIeM; TOTPEOHOCTh TPYAUTHCS, YBAXKEHIE
K TPYAY U JIOASAM TPYyZa, TPYAOBBIM TOCTHKEHUSAM, TOOPOCOBECT-
HOEe, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHWE K PAa3HBIM BHUIAM
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TPYAOBO# NeATEeILHOCTU, TOTOBHOCTH K CAMOOOCIIYKUBAHUIO, BKJIIO-
yasg oOyJueHUe U BBITIOJTHEHNE JOMAITHIX 00A3aHHOCTEH.

MeranpegMeTHbIe pPe3yabTaThl 00ydeHUs (DUBUKE B CPemHen
IIKOJIe IPEACTaBJIeHbI TPEMS I'DYINaMU YHUBEPCAJIbHBIX YUEOHBIX
neiiCTBUM.

PerynsaTuBHbIle YyHUBepCAJbHbIE yUeOHBIE T CTBUSI

Buinycknuk Haywumcea:

® CaMOCTOATEJNbHO OIIPeNesIATh IeJih, CTaBUTh U (HopMyaImpo-
BaThb COOCTBEHHBIE 3aJauM B 00pasoBATeJIBHOU AEATEJBLHOCTH U
SKU3HEHHBIX CUTYaIlUAX;

® OIIEHUBATh PECYPCHI, B TOM YHCJIe BpeMA U IPyTrue HeMaTepu-
aJIbHBIE PECYpPCHhI, HEOOXOAUMBIE NIJIA AOCTUKEHUS IOCTaBJIEHHOM
paHee 11eJ1U;

® COMOCTAaBJIATH MMEIOIEeCs BOBMOKHOCTH 1 HEOOXOAMMBIE JJIs
IOCTUIKEHUA IIeJIU PECYPCHI;

® OpPraHM30BLIBATh 3(P(PEKTUBHBIN IIONMCK PECYpPCOB, HEOOXOMN-
MBIX JIJIsI JOCTUKEHUA IIOCTABJIEHHO 11eJIu;

® ompenenATh HECKOJIBKO IIyTed MOOCTUIKEHUS II0CTABJIEHHON
e,

¢ BRIOUPATH ONITUMAJIbHBIN Ty TH JOCTUKEHUS EJIU C YIETOM d(-
(eKTUBHOCTU PACXOJOBAHUSA PECYPCOB U OCHOBBIBAsICh Ha coolpa-
SKEHUAX STUKU ¥ MOPaJIU;

e 3amaBaTh MapaMeTPhl 1 KPUTEPUH, IO KOTOPHIM MOYKHO OIIpe-
IEeJIUTh, UYTO IeJIb JOCTUTHYTA;

® COMOCTaBJATL IIOJYUYEHHBIA pPe3yJabTaT AeATEeJbHOCTH C IIO-
CTaBJIEHHOM 3apaHee IeJIbIO;

® OIEHWBATH ITOCJIEICTBUSA JOCTUIKEHUSA TOCTABJIEHHOU IeJIU B
y4uebHOH mesATeIbHOCTU, COOCTBEHHON JKUSHU U KU3HU OKPYIKAIO-
IIUX JIIOIEH.

Ilo3HaBaTebHBIE YHUBEPCAJbHBIE YUeOHBIE e CTBUSI

Bwinycknuk Haywumcea:

® KPDUTHUYECKU OIEHUBATH U UHTEPIIPETUPOBATH MHAMOPMAIIUIO
C Pa3HBIX ITO3UIN;

e pacmo3HaBaTh W (PUKCHUPOBATHh IIPOTHUBOpPEUYUd B MHPOpPMAI-
OHHBIX UCTOYHUKAX;

® IICIOJIb30BATh PA3JIMYHbBIE MOJIEJIbHO-CXeMATUYECKIE CPEICTBA
I TPeICTAaBJIeHUA BBIABICHHBIX B MH(POPMAIMOHHBIX MCTOUHM-
Kax IIPOTHUBOPEUNIi;

® OCYIIECTBJIATh Pa3BePHYTHIN MH(POPMAIMOHHBIN IIOUCK U CTa-
BUTH Ha er0 OCHOBE HOBbIE (yueOHbIe U ITO3HABATEIbHbBIE) 3aJaUl;

® ICKATh 1 HAXOAUTH 0000IIIeHHBIE CIIOCOOBI PEIIeHUA 3a4aY;

¢ IPUBOAUTH KPUTUYECKUE apryMeHTHI KaK B OTHOIIEHUU COO-
CTBEHHOTO CY:KJIEHUNA, TAK M B OTHOIIEHUU AEUCTBUHN U CYXKACHUN
Ipyroro;



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

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

e BRICTpAMBaTh WHAWBUAYAJIBHYIO 00pPa3oBaTEJIbHYIO TPaeKTO-
PUI0, YUUTHIBAA OTPAHUUYEHUA CO CTOPOHBI APYTIUX YUYAaCTHUKOB U
pecypcHbIe OTPAaHUYEHU;

e MEHATH U YAEePKUBATh PasHbIe ITO3UITNHU B TO3HABATEJIbHOI fe-
ATeabHOCTHU (OBITh YUEHUKOM U yuuTegaeM; GOopMyJInpPoBaTh 00paso-
BaTeJBbHBIN 3alIPOC W BBITTOJNHATH KOHCYJbTATUBHBIE (PYHKIIUU ca-
MOCTOATEJIbHO; CTaBUTh HNPOOJEeMy M padoTaTh HAJ ee pelleHueM;
YIIPaBJIATH COBMECTHOM ITO3HABATEIbHON NeATeIbHOCTHIO 1 MOIUM-
HATHCH).

KoMMyHUKaTHBHBIE YHUBEPCAJbHbIEC YUeOHbIE TeiCTBUA

BuinyckHuk Haywumces:

® OCYIIECTBJIATH AEJOBYI0 KOMMYHUKAIINIO KaK CO CBEPCTHUKA-
MU, TaK U CO B3pPOCIAbIMHU (KaK BHYTPHU 00pasoBaTeJIbHOUM opraHmsa-
UM, TaK U 3a ee IIpefeaaMun);

® IIPU OCYIIECTBJIEHUU I'PYIIOBOM PabOTHI OBITH KAK PYKOBOAU-
TeJgeM, TaK U YIEHOM IIPOEKTHOW KOMAaHIbI B PAa3HBIX POJAX (TeHe-
paTopom uaei, KpUTUKOM, UCIIOJTHUTEJIEM, ITPE3eHTYIONIUM U T. I.);

® DPas3BEPHYTO, JOTUYHO U TOUHO M3JaraTh CBOIO TOUKY 3PEHUA C
MCIIOJIb30BaHMEM aleKBAaTHBIX (YCTHBIX U MUChbMEHHBIX) I3bIKOBBIX
CpencTB;

e pacIo3HaBaTh KOHMPINKTOT€HHbBIE CUTYAI[UN 1 IIPEIOTBPAaIaTh
KOH(MJINKTHI 0 UX aKTUBHOM (pasbl;

¢ KOOPAMHUPOBATDH U BBLIIIOJHATHL PA0OTY B YCJIOBUAX BUPTYaAJIb-
HOTO B3aMMOJeUCTBUA (UJIU COUETAHUS PeaJbHOTO M BUPTYAJIbHO-
ro);

® COTJIACOBBLIBATH MO3UIIUU UJIIEHOB KOMAaHIbBI B IIpoIlecce paboThl
HaJ OOIITMM IIPOAYKTOM /pellleHreM;

e IIPEACTaBJATL MYOJUUYHO pPEe3yJbTAThl UHAWBUAYAJILHON U
T'PYIIIIOBOM [esATEeJbHOCTH, KaK Iepe] 3HAKOMOI, TaK U IIepej He-
3HAKOMOU ayAUTOPUE;

e TOAOUPATH MTAPTHEPOB JJIS NEeJIOBOM KOMMYHUKAIIUU, UCXOIA
u3 cooOpakeHUl pPe3yIbTaTUBHOCTU B3aWMOJENCTBUA, a He JUU-
HBIX CUMIIATHUIH;

e BOCIPUHHMATH KPUTUUECKNE 3aMeuaHus KaK pecypc cob-
CTBEHHOTO Pa3BUTH;

e TOYHO M €MKO (pOopMyJIMPOBATh KaK KPUTHUUECKIE, TAK U OHO0-
OpuTeIbHBIEC 3aMeUaHUA B aJpec APYTUX JIoAell B paMKax IeJ0BOM 1
00pasoBaTeJIbHON KOMMYHUKAIINU, 130eras Ipu 9TOM JIMYHOCTHBIX
OIIEHOYHBIX CYIKAEHUM.
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IIpenmeTHBIE pe3yabTaThl 00yUeHNA (QUSUKeE B CPeTHEN IITKOJIe

Buinycknuk Ha y2iybieHHOM YPO6HE HAY LU CA:

e O0'BSCHATH M AHAJM3UPOBATH POJIb U MecTO PU3UKU B (hopMuU-
PoBaHUU COBpeMEHHOI HAYYHON KapTUHLI MUPAa, B PA3BUTHUU COBPE-
MEHHOU TEeXHWKU U TEeXHOJOTUI, B IMIPAKTUUYECKON NeATeIbHOCTU
JIIOZIell;

® XapaKTepu30BaTh B3aMMOCBA3b MEKIY (PUSUKON M APYyTUMU
€CTeCTBEHHBIMU HayKaMU;

e XapaKTepu30BaTh CHUCTEMHYIO CBA3b MeXKAy OCHOBOIIOJIATaio-
MU HAYYHBIMU IIOHATUAMM: IPOCTPAHCTBO, BpeMsA, MaTepus (Be-
I1eCTBO, IOJIE), IBUKEHNE, CUJIa, DHEPTUT;

® IIOHMMATL U OOBACHATH IIEJOCTHOCTL (DUBWUUECKOU Teopuu,
pasinyaTh IPaHUIlbl €6 MPUMEHNMOCTH U MECTO B PALY APYTUX (Pu-
3UUYECKUX TEOPUIA;

e BIAJETh INPUEMaMU IIOCTPOEHUS TEOPeTUUEeCKUX JoKasa-
TEeJIbCTB, a TaK/Ke MHPOTHO3UPOBAHUS OCOOEHHOCTEHN ITPOTEeKAHUS
dusnuecKUX SABJIEHUI U IIPOIECCOB HAa OCHOBE IIOJYUYEHHBIX Teope-
TUYECKUX BBIBOJOB U TOKA3aTeJIbCTB;

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

® CaMOCTOATEJNBHO IIJIAaHUPOBATH U IIPOBOAUTE (pU3MUECKIE dKC-
IepUMEHTHI;

e pelaTh NPAKTUKO-OPWEHTUPOBAHHBIE KAUECTBEHHBIE U pac-
yeTHBbIE (pu3MUecKUe 3aJaUul KaK C OMOPON Ha M3BECTHBIE (PU3UUe-
CKUe 3aKOHBI, 3aKOHOMEPHOCTHU U MOJeJU, TaK U C OIIOPOH Ha TeK-
CTBI C U30BITOUYHON NHQOPMAaIIeii;

e O0BACHATHL TPAHUILI IIPUMEHEHUS WN3YUYEHHBIX (PU3UUECKUX
Mogesiel Ipu perneHny PU3NUYEeCKNX U MeKIPeIMETHBIX 3a/1a4;

e BBIIBUraTh TUIOTE3bI HA OCHOBE 3HAHUSA OCHOBOIIOJIATAIOIIUX
dusuUecKux 3aKOHOMEPHOCTeHN U 3aKOHOB;

® XapaKTepus30BaTh IVI00AJIbHBIE IPOOJIEMbI, CTOAIINE TIepe] ue-
JIOBEUECTBOM: DHEPreTUUEeCKUe, ChIPheBhIe, 9KOJOTUUECKIE U POJIb
(GUBUKY B PELIEHUU dTUX IIPOOIEeM;

¢ O0BSACHATH IPUHITUIILI PAOOTHI U XaPAKTEPUCTUKY N3YUEHHBIX
MalllnuH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;

e O0BSCHATL YCJOBUA MPUMEHEHUS (PU3WUYECKUX MOJeJiell mpu
perieHnN PU3NYECKUX 3a7lad, HAXOIUTH aJeKBATHYIO IPEAJIOMKEH-
HOI 3amaue (PUBUUECKYIO MOJeJib, paspeliaTsh IpodbaeMy KaK Ha oc-
HOBe UMEIOITUXCA 3HAHUN, TAK ¥ IPU IIOMOIIY METOIOB OIeHKU.

IIpuMeHUTENIBHO K TEMaM Kypca YULeHUK CMOHCem:

— 3Hamb: IpeaMeT U MeTObI uccaenoBanua Guauku. CTPyKTy-
Py dusuUecKUx TeOpUil, METOJ HAYUYHOTO IIO3HAHUA, 0COOEHHOCTU
n3y4yeHud PU3UKH;
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— 00®sCHAMYb ABJIEHUA: TOCTyIIaTeJIbHOE ABUKEHUE; IBUMKEeHUe
IO OKPYKHOCTHU C TIOCTOSIHHOI TI0 MOIYJIIO CKOPOCTHIO; TBUKEHE Te-
Ja, OpPOIIIeHHOT0 IO/ YIVIOM K TOPH30HTY; CBOOOLHOE IIajeHle TeJ;
OTHOCUTEJIbHOCTh ABUIKEHUA; MHEPIINA; B3auMOIeNCcTBIe; BCeMUP-
HOT'O TATOTEHWUA, YIPYTOCTU, TPEHUA, HEBECOMOCTU U IEePErpys3KU;
BpaIlliaTeJibHOE ABUKeHNe; PABHOBECUS TBEPAOro TeJia; medopMaiium
TBEPABIX TeJI, TaBJEeHUE B JKUIKOCTAX U radax, IOJeT Tes; KoJeba-
TeJbHOE JBUKeHIe, CBOOOAHbIE, 3aTyXaloIlie U BLIHYKIeHHbIE KO-
JebaHMusA, Pe30HAHC, aBTOKOJeOAHUSA, IpeBpallleHre SHepPTuu Ipu
TapMOHUYECKUX KOJIe0AHUSIX; BOJHOBOM IIpOIlecC, M3JIyUYeHUe 3BY-
Ka, nHTepdepeHnud n Au(dpaKnusda BOJIH, OTPaKeHNe U IIpeJioMJIe-
HUe BOJIH, aKyCTHUUECKUIl pe3oHaHc, oO6pasoBaHMUe CTOsSUYell BOJIHBI,
MYBBbIKaJIbHBIE 3BYKH U IITyMbI; 0DOYHOBCKOE IBUKEHUE, BBAUMOJIel-
CTBUE MOJIEKYJI; TEeILJIOBOe PaBHOBeCHe, HeoOpaTUMOCTh HPOIeCCOB
B IPUPOJie; MCIIapeHre, KOHIeHcAIluA, PABHOBECUE MEKIY KUIKO-
CThIO 1 Ta30M, KPUTHUUYECKOE COCTOAHME, KUIIeH!e, CXKUKeHNre Tra30B,
BJIAJKHOCTDH BO3yXa; MOBEPXHOCTHOE HATAKeHNE, CMaulBaHue, Ka-
OUJLIAPHBIE ABJIEHU; JIaBJIeHle U OTBepAeBaHue, U3MeHeHre 00b-
eMa Tejia IPU IJIaBJI€HUN U OTBEPAEBaHUM, Te(PeKThl B KPUCTAJLIAX
TeIJIOBOE JINHEeHHoe U 00beMHOe pacIlIupeHure, PacIiIupeHre BOIbI;
DJIEKTPUIAIUA TeJ, BBAUMOJEeCTBUE HETMOABUKHBIX DJIeKTPUUYECKUX
3apsam0B BHYTPH ONSHOPOLHOTO AUAJIEKTPUKA, SJIEKTPOCTATUUYECKAas
3aIuTa, TOJAPU3AINA TUIJIEKTPUKA; COIPOTUBJIEHNE, CBEPXIIPOBO-
JUMOCTD; 9JIEKTPOHHAS TPOBOAWMOCTH METAJIJIOB, 3JIEKTPUUYECKUHA
TOK B PAacTBOPax M PacIlJIaBaX 3JEKTPOJUTOB, SJIEKTPUUECKUN TOK
B rasax, dJIGKTPUUYECKUH TOK B BaKyyMe, dJIEKTPUUYECKUH TOK B IIO-
JYIPOBOTHUKAX; BO3HUKHOBEHME MAarHUTHOTO IIOJISI, MATHUTHBIE
B3aMMOJENCTBUA, AeiCTBE MAarHUTHOTO IIOJA Ha IIPOBOTHUK C TO-
KOM, JeificTBMEe MarHUTHOTO IIOJIA Ha ABVIKYIITUINACA 3apsl; 9JeKTPO-
MarHUTHAasI UHIYKIIUSA, CAMOMHAYKIINA; TapaMarHeTusM, JuaMarie-
Tu3M, (peppoMarHeTu3M; CBOOOIHbIE U BBIHYK/JEHHBIE dJEeKTPUYe-
cK1e KoJyiebaHUs, MPOIlecChl B KoJie0aTeJbHOM KOHTYpPe, PEe3uCTOP
B eIV IePEeMEHHOT0 TOKAa, KaTyIIKa NHAYKTUBHOCTU B IeIIU Iiepe-
MEHHOTO TOKa, eMKOCTb B I[eII1 IePeMeHHOTr0 TOKa, Pe30HaHC B 9JIeK-
TPUUYECKOM IIell; T'eHePHPOBaHHNE JJIEKTPUUYECKOl SHEPruu, BbI-
OpAMJIeHNe TepeMeHHOr0 TOKa, COoeIWHeHUe IIOTpeduTesieil sjeK-
TPUUYECKONl DHEePruu, Iepemadya M pacupefiesieHre dJIeKTPUUYECKONR
9HEepPruu; BO3HUKHOBEHME JJIEKTPOMATHUTHOTO TOJIA, Iepemava
SJIeKTPOMATHUTHBIX B3aMMOJENCTBUI, IIOIVIOIIeHNE, OTpasKeHwue,
mpeJioMJieHre, THTeP(MEePeHIINA JIeKTPOMATHUTHBIX BOJIH, PacIIpo-
CTpaHeHUe PaAMOBOJH, PAAMOJIOKAIUSA, 00pasoBaHUe BUAEOCUTHA-
Ja; IpAMOJNHEeHOe PacIIpocTpaHeHe CBeTa, OTPaKeHe U IIPeIoM-
JeHUe CBeTa, ITOJHOe OTpaskeHre cBeTa, pedpaKIua cBeTa, MUPaXK,
abepparnusa; narTepepeHnusd, Tuppariinsdg, JUCIIePCUa U IMoJApu3a-
U CBeTa; M3JydyeHUe cBeTa (TeIJIoBOe U3JIyUYeHUe, dJIEeKTPOJIIOMU-

12



HECIIeHIINA, KAaTOJOJIOMIHECIIeHIIN A, XeMUJIIOMUHECIIeHIIIA, (hoTO-
JIOMUHECIEHIIU); OTHOCUTEJIHLHOCTHL OJHOBPEMEHHOCTH, OTHOCH-
TEJILHOCTHh PACCTOSHUI, OTHOCUTEJIHLHOCTh IPOMEKYTKOB BPEMEHU;
pPaBHOBECHOE TEeILJI0OBOe m3jyueHuUe, poroaddert, apdexrr Komnro-
Ha, JaBJIeHUE CBeTa, XUMUUYeCKoe JelficTBUe CBeTa, 3aIl1ICh U BOCIIPO-
u3BeleHUE 3BYKa; MU3JIyUEeHUE CBETa aTOMOM, KOPHYCKYJISAPHO-BOJI-
HOBOII IyaJn3M; eCTeCTBeHHAA 1 NCKYCCTBEHHAA PAJNOAKTUBHOCTD;
cnaboe B3aMMOJEMCTBYE, B3aMMOJeliCTBUEe KBapKOB; BO3SHUKHOBE-
HUe OIPUJINBOB Ha 3eMJie, COJTHEUHbIE U JIYHHbIe 3aTMEeHUA, ABJIEeHNE
MeTeopa, CYIIeCTBOBaHNE XBOCTOB KOMET, «pasberaHue» raJlakTuK;
— 3nHamb omnpenesieHNa (PUBUYECKUX IOHATUIN: CPeSHASA CKO-
pOCTh, MT'HOBEHHAas CKOPOCThb, CpeJHee YCKOpeHUe, MTHOBEHHOEe
YCKOpeHUe, paJuyc-BeKTOp, TaHTeHI[HMAaJbHOe, HOPMAJIbHOE U II0JI-
HOE YCKOPEHU!dA, IIEHTPOCTPEMUTEJIbHOE YCKOPEHUe, YIJIOBasA CKO-
pOCTh; MaTepuaJbHasA TOUKA, MOJEJIb B (DUBUKe, MHEePIIUATIbHAA CU-
cTeMa OTCcYeTa, CHUJja, Macca, COCTOAHNE CUCTEMBI TEJI; CUJIa BCEMUP-
HOTO TATOTEHWs, WHEPTHAd ¥ TPAaBUTAIMOHHASA MAacChl, IepBad
KocMHUecKasi CKOPOCTh, CHUJIa YIPYTrOCTU, BEC Teja, CUJIbI TPEHUST;
HemHepIIaJbHAA CUCTEMA OTCUETAa, CUJIbI MHEPIIUH; UMIIYJIbC, pabo-
Ta CUJIBI, MOIITHOCTh, KUHETUYECKAsd SHEPTUA, IIOTEHIINATHLHAA dHED-
rud, MexaHudecKad (IIOoJHAasd) 9Heprusd, KOHCePBATUBHBIE U IUCCHU-
HaTUBHBIE CUJIBI, BAMKHYTas (M30JIMPOBaHHAsA) cucTeMa; a6COTIOTHO
TBEPZOE TeJo, IeHTP MacC, MOMEHT WHePIUW, MOMEHT CUJbI, MO-
MEHT UMIYJIbCa, YIVIOBOE YCKOPEHE, BHEIITHIE U BHYTPEHHUE CUJIBI;
MOMEHT CHUJBI, IEHTP TAMKECTH; MeXaHNYeCKOe HAIIPAXKeHNe, OTHO-
CUTEeJbHOE U a0COJIIOTHOE YIJIMHEHU; TapMOHUYEeCKUe KojaebaHusd,
OPY'KUHHBI M MaTeMaTU4YeCKUII MaATHWKMU, IIepHOof,, YacToTa,
MUKJInYecKad (Kpyrosas) uacToTa, aMILIUTyAa, ()asa rapMOHUYE-
CKUX KoJIe0aHW1I, CKOPOCTh U YCKOPEHWe IIPU FTapMOHNYECKUX KOJIe-
6aHUAX, CIEKTP KoJyiebaHUil, COGCTBEHHAS YaCTOTAa; MOIepedyHbie 1
IPOJIOJIbHBIE BOJHBI, IJIOCKAA U chepruuecKas BOJIHBI, 9HEPTUA BOJI-
HBI, IJIMHA BOJIHBLI, CKOPOCTH PACIPOCTPAaHEHUA BOJIHBI, CKOPOCTH
3BYKa, 'POMKOCTDH U BBICOTA 3ByKa, TeMOpP, BOJTHOBAs IIOBEPXHOCTD,
JIy4, BOTHOBOU (DPOHT, UH(PPaA3BYK, YIbTPA3BYK, KOT€pPEHTHBIE BOJI-
HBI, HHTep(ePeHIIMOHHAA KapTUHA; KOJINYECTBO BeIllecTBa, MOJIAD-
Hasd Macca; MaKPOCKOIIMYEeCKUEe U MUKPOCKOIIMUYECKIE TeJla, TeMIIe-
paTtypa, paBHOBECHbIE I HePaBHOBECHBIE IIPOIECChI, UIealbHbIN ras,
M30TepMUYECKU, M300apHBINI M M30XOPHBIN IPOIECChl, abCOJIIOT-
Had TeMIlepaTypa; TeMIlepaTypa, CPeSHAA CKOPOCTDb ABUIKEHUA MO-
JIEKYJI Tasda, CpeqHAA KBaJpaTUUHas CKOPOCTh, CPEeIHASI apuMeTu-
YyecKasd CKOPOCTH, YUCJIO CTelleHell cBOOOABI, BHYTPEHHASA DHEPTUA
uIealbHOTO ra3a; pabora B TepMOAUHAMUKE, KOJIUUECTBO TEILJIOTHI,
TEIJIOEMKOCTbD, YAeJIbHAsA TeIJI0OEMKOCTb, MOJISAPHAA TEIJIOEMKOCTD,
TEIJIOEMKOCTH T'a30B IIPU HOCTOAHHOM 00'heMe U IIOCTOSTHHOM JaBJe-
HUU, HeoOpaTUMBINA IIpoliecc, aamabaTHBINI IPOIlecC, BEePOSTHOCTh

13



MAaKPOCKOIMYECKOT'0 COCTOSAHUsS (TepMOAMHAMUUYECKAS BEPOST-
HOCTB), KIIII nBUuraTessa, muka KapHo; HACBINIIeHHbBIHA 1 HEHACHIIIIeH-
HBII Iap, M30TePMbl PEaJbHOI'0 rasa, KPUTUUYECKas TeMIlepaTypa,
abCcoJIOTHAA M OTHOCUTEJNbHAs BJIAYKHOCTH BO3AyXa, TOUKA POCHI,
yaeJbHAs TEIJIOTAa Mapoo0pasoBaHUs/KOHAEHCAIIUN, HapIUaIbHOe
IaBJIeHNEe BOAAHOIO ITapa; IIOBEPXHOCTHAA 9HEPrud, CUja IIOBEPX-
HOCTHOTO HATSYKEHUs, MEHUCK, JaBJIeHWe II0J WCKPUBJIEHHOMN II0-
BEPXHOCTHIO YKUJKOCTHU, BBICOTA IIOTHATHUA JKUIKOCTU B KAITUJLJIAPE;
KpucTaJInYecKre u aMOp(dHbIe Tejla, KPUCTAJLJINUYecKasl pelleTKa,
SKUAKNWE KPUCTAJJIbI, yOeJbHas TeIJIoTa IJIaBJIEHUS, MOJIUMOP-
(pu3M, aHU30TPONHUA, (pa30BbIe IIePEeX0abl IIEPBOT0 U BTOPOTO pPoja,
TpoiHasd TOUKAa; TeMIIepaTypHble KO3 HUIIHeHTI JUHEeITHOTO 1 00b-
€MHOI'0 PACIIUPEHUA; DJIEKTPUUECKOEe I[O0JIe, BJIEKTPOCTATUYECKOe
moJjie, HAIPAMKEHHOCTh BJIEKTPUYECKOTO II0JIs, JUHUY HATPAIKEHHO-
CTHU 9JIEKTPUUECKOT0 I10JI5I, OMHOPOIHOE I10JIe, [IOBEPXHOCTHAS IIJIOT-
HOCTBH BJJIEKTPUUYECKOTO 3apsna, 00beMHas IIJIOTHOCTH 3JIEKTPUUe-
CKOrO 3apsifia, MOTOK HAIMPAMKEHHOCTH JJIeKTPUUYECKOro II0JIs, II0-
TeHIIUaJbHAA 9HEPrud 3apAfa B OJHOPOJHOM BJIEKTPUUECKOM IIOJIE,
SHEPrusi B3AUMOAENCTBUS TOUEUHBIX 3aPSI0B, IIOTEHIINAT 3JIeKTPO-
CTATUUYECKOTO IIOJIS, SKBUIOTEHIINAJIbHBIE TTOBEPXHOCTU, IJIEKTPU-
yecKas eMKOCTb, eMKOCTD IIJIOCKOT'O KOHIEHCATOPA, DHEPrUs 9JIeK-
TPUUECKOTO TI0JIA; 9JIEKTPUUECKUH TOK, IIJIOTHOCTb TOKAa, CUJIa TOKA,
HaIpsi?KeHune IPOBOJHUKA, COIIPOTUBJIEHNE ITPOBOAHUKA, paboTa TO-
Ka, MOIIHOCTb TOKAa, 3JIeKTpoaBum:Kymiaa cuua (3IC), myHT K am-
mepMerpy, HO0OABOUHOE COIPOTHUBJIEHUE; IMPOBOAHUKMU, AUIJIEKTPU-
KU, HOCUTEJHU BJIEKTPUUECKOTO 3apAa, SJIeKTPOJIUTUUECKA JUCCO-
MUAIAsI, CAMOCTOSTEIbHBI U HECaMOCTOSATEJNbHBIA pas3psabl,
SJIEKTPOHHASA SMUCCHUS, BOJBT-aMIIEPHAs XapaKTePUCTHUKA, TUO,
TPUOM, SJI€KTPOHHO-JIyYeBas TPyOKa, MOHOPHBLIE M AaKIIeIITOPHBbIE
IpuMecHu, p—n-Iepexoj;; MarHUTHAA UHAYKINA, IOTOK MarHUTHOMN
WHAYKIIUYW, JUHAY MAaTHUTHOM MHAYKIUU, cujaa AmMmoepa, cuia Jlo-
peHIla, BEeKTOPHOE IIPOM3BEJeHNE, paAUallMOHHBLIE Mosca 3eMJIu,
Macc-cueKkTporpad, BuxpeBoe ajeKTpuueckoe moiue, I[1C nHayKIumu
B OBIJKYINUXCA TPOBOOHUKAX, WHAYKIIMOHHBIN TOK, WHIYKTUB-
HOCTB, 9HEPrus MArHUTHOIO II0JIsA, MAarHUTHAS IPOHUIIA€MOCTh, Ha-
MarHMYeHHOCTDb, CIMH 3JIEKTPOHA, JOMEHbI, MarHUTHBIN THCTepe-
311C, IePEeMEHHBI 9JIEKTPUUECKUI TOK, AeHCTBYIOI[e 3HAUeHN I CI-
Jbl TOKA W HAIPAKEHWUSA, MOIHOCTH B IeNM IIEPEMEHHOTO TOKa,
K09 (PUITMEeHT MOIITHOCTH, O0paTHAsA CBA3b B 'eHepaTope Ha TPaH3U-
cTope, TeHepaTop IIEPEMEHHOTO TOKa, TpaHchopMaTop, KoahduIm-
€HT II0JIE3HOI0 AelicTBUsA TpaHchopmMaTopa, TpexdasHblii TOK, aCHUH-
XPOHHBIN 3JIEKTPOABUTATEIb; TOK CMEIIeHUs, JJIEKTPOMAarHUTHAA
BoJIHA, BuOpaTop I'epita, CKOPOCTh PACIIPOCTPAHEHUSA 3JIeKTPOMAr-
HUTHBIX BOJIH, Y9HEPTUSA 3JIEKTPOMATHUTHONM BOJIHBI, IIJIOTHOCTD II0-
TOKAa 3JIEKTPOMATHUTHOI'O UBJIYUEeHUs, JeTEeKTUPOBAHNE, aMILIUTYI-
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Hasg MOIYJIAIUS, TOTOK M3JyUYeHUsI, OTHOCUTEJbHAA CIIeKTPaIbHAaA
cBeToBasA 3(PPEKTUBHOCTD, CHJa CBETA, TOUEUHBIA MCTOUHUK, OCBE-
IIIeHHOCTh, IPKOCTh; IJIOCKOE 3epKaJjo, chepruyecKkoe 3epKaio, go-
KyC, MHUMBIH (DOKYC, (DOKAJTbHAS MJIOCKOCTD, OIITUYECKas cuiia che-
PUYECKOTO 3epKajia, yBeJUUYeHUe 3epKaja, IIaBHAd OIITHYeCKas
och, TTOOOUYHAA ONTHUYECKad OCh, IMOKA3aTeJib IIPEeJOMJIEHUSA, IIpe-
IeJbHBIA YTOJ IIOJHOTO OTPasKeHUs, CBETOBOJM, TOHKAaA JWH3a, (Po-
KYCHOE PacCTOSHNE U ONITHUEeCKadA CUja JINH3bI; CKOPOCTh CBETA, MO-
HOXpOMAaTHUYeCKas BOJIHA, mHTepGhepeHIINOHHAA U u(MPaAKIINOHHAA
KapTUHBI, KOTePEeHTHbIe BOJIHLI, 30HbI PpeHess, BEKTOPHbIE AuUa-
rpaMMBblI, paspemialinas CIIOCOOHOCTh OITHUYECKUX IIPUOOPOB;
CIIEKTP HBJIyYeHUsI, MWHTeHCUBHOCTb SJIEKTPOMATHUTHOTO HU3JIyUe-
HUA, COeKTPaJIbHbIe ITPUOOPLI, HEIIPEPhIBHBIE U JUHEYaThIe CIIeK-
TPBI, CIEKTPATbHBIN 1 PEHTTEeHOCTPYKTYPHBIN aHaaun3, yJIbTPpadmo-
JIeTOBOE M MH(MppaKpacHOe M3JIyUYeHUs, PEHTTeHOBCKUE JIy4YHu; COO0-
CTBEHHOE BPEeMs, PEeJSATUBUCTCKUIN MMITYJbC, Macca II0KOs, Hep-
TUSA TOKOS, PEJSATUBUCTCKAA KWHETWYECKasa dHEpPrus, abCOJI0THO
yepHOe TeJI0; KBAHT, (DOTOH, SHEPTrus W UMOYJIbC (GOTOHA, MOAEIb
Tomcona, maaHeTapHad MOJeJb aTOMa, MOJeJIb aToMa BOZOPoAA II0
Bopy, sHeprus moHM3aInM, BOJHBLI BEPOATHOCTU, JIa3ep, UHIYIIU-
poBaHHOe U3JIyueHUe, HeJIMHelHasd OmTukKa; ajabda-, 6era- u ram-
Ma-u3JyueHne, IMepuos moypacianga, n30TOIIbI, HEeUTPOH, IIPOTOH,
sAlepHbIe CUJIbI, CUJIIbHOE B3auMOelicTBIe, AuarpaMMbl @eiiHMaHa,
BUPTYaJbHbIE YaCTUIILI, ME30HbI, HYKJIOHbI, SHEPTUA CBA3U aTOM-
HBIX Afep, yAeJbHasd dHEePTUsa CBA3U, DHEePIreTUYEeCKN BBIXOM Aep-
HBIX PeaKIuii, AmepHbII peakTop, KPUTUUecKas Macca, TepMosaaep-
HbIe PeaxIiuu, J03a UIJIYUEeHUA; aHTUYIACTHUIA, ITOSUTPOH, HEHTPU-
HO, IPOMEXKYTOUHBIe 0030HbI, JIEIITOHBI, aPOHLI, 0aPMOHBI, ME30HbI,
KBapKu, TVIIOOHBI; T€OIeHTPUUECKAas W T'eJUOIeHTPUUecKas CUCTe-
Ma MHUpa, aCTPOHOMHUECKas eIWHUIIA, CBETOBOI T'OMl, CBETUMOCTDH
3Be3[, niaaHeTsl CoOTHEeUHON CUCTEMBI, FAJIAaKTHIKA;

— NOHUMAMb CMBICJI OCHOBHBIX (hM3UUECKUX 3aKOHOB/IIPUHIIU-
OB/ypaBHEHUI: KHMHeMATUYEeCKHe YPaBHEHUsS IBUKEHUS B BEK-
TOPHOW W CKaJIpPHOM (opMax s Pas3IWUYHBIX BUIAOB IBUKEHU,
npeobpasoBaHuA l'ammiess; OCHOBHOe YTBep:KJIeHUe MeXaHUKM!, 3a-
KoHBbI HbIOTOHA, MPUHITAII OTHOCUTEJNHLHOCTH B MeXaHUKe, 3aKOH
BCEMUPHOTO TATOTEHUS, 3aKOH I'yKa, BTOpoil 3akoH HbloTOoHA mis
HeMHEePIIUAJIbHONU CHUCTeMBI OTCUEeTAa; 3aKOH COXPaHEeHUsI UMITYJIbCca,
ypaBHeHUe MeIepcKoro, 3aK0OH COXPaHEeHUA MeXaHUYEeCKON sHep-
riu, TeopemMa 00 M3MEHeHNU KWHEeTHYEeCKOMN SHepruu, ypaBHeHU’e
M3MEHEeHUsI MeXaHWYEeCKOW JHePruu IO AeUCTBUEM CUJI TPEeHUd,
TeopeMa O ABM)KEHUHU I[eHTPAa MacC, OCHOBHOE ypaBHEHNEe NUHAMU-
KU BPAIATEJbHOTO JBUKEHUS TBEPIOTO TeJia, 3aKOH COXPaHEHUS
MOMEHTa MMOYJbCa, YCJIOBUS PABHOBECUS TBEPIOTO TeJia; 3aKOHBI
I'yka, ITackana u Apxumena, ypaBHeHUe BepHYJIIN; 3aBUCUMOCTbD
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YacTOTHI M IIEPHOJa CBOOOMHBIX KOJEOaHUI OT CBOMCTB CHCTEMBI,
ypaBHEHUS ABUKEHUSA MIJIA IPys3a, MOABEIIeHHOTO Ha IMPYKUHE, U
MaTeMaTU4YeCKOTro MasTHUKA, YPABHEHUS ABUKEHU IJIA 3aTyXaro-
X ¥ BBIHYKIEHHBIX KOJe0aHu!ii, MeTOI BEeKTOPHBIX AuarpamMM,
3aKO0H COXPAaHEeHU DHEPruH OJId FrapMOHUUYECKNX KOoJe0aHuii; ypas-
HeHu1e 0eryIiei BOJHBI, MPUHIIUI ['fofireHca, YCIOBUA MaKCUMyMa
¥ MUHUMYyMa MHTep(depeHIur, 3aKOH IIPEJOMJIEHUA BOJIH; OCHOB-
HbI€e TTOJOKEeHUA MOJEKYJIIPHO-KMHEeTUYEeCKO Teopun, ra3oBbIe 3a-
KOHBI, ypaBHEHMWE COCTOSHUS MIEaIbHOTO ra3a; OCHOBHOE ypaBHe-
HUEe MOJIEKYJIAPHO-KUHETUUECKON Teopuu, pacupenesernue Mak-
cBeJlJIa; 3aKOHBI TePMOAMHAMUKU, TeopemMa KapHO, TPUHITUIBI
IefiCcTBUSA TEMJIOBOM U XOJIOAUJILHOUW MAaIWH; 3aBUCUMOCTH TeMIIe-
paTypbl KUIIEHUA KUAKOCTH OT NaBJeHUs, AUarpaMma paBHOBeEC-
HBIX COCTOAHUM KUIKOCTU U T'a3a, 3aBUCUMOCTD yAeJIbHOM TeIIJI0ThI
mapooOpasoBaHUSA OT TEMIIEPATYpPhl; 3aBUCUMOCTH BBICOTHI ITOIHA-
TUSA KUSKOCTHU B KATTUJLJIAPE OT ITIOBEPXHOCTHOTO HATIKEHUA, PagU-
yca KaHaja Kanlujadpa U IIJIOTHOCTHU JKUJKOCTHU, BIAUSAHUE KPUBU3-
HbI IIOBEPXHOCTH Ha [AaBJeHUe BHYTPHU KUIKOCTHU; 3aBUCUMOCTDH
TeMIIepaTyphl MJIABJIEHUSA OT AABJIeHUWS, 3aBUCUMOCTL THIA KPU-
cTaJljla OT XapakKTepa B3amMOAeHCTBUSI aTOMOB U MOJIEKYJ, 00pasy-
IOMUX KPUCTAJLT; B3AUMOCBASh MEXKY TeMIIepaTypPHbIMU Koahdu-
IMUeHTaM! JUHEeHHOro U 00'beMHOTO pacIlupeHusd; 3akoH KyJoHa,
OPUHIIUI CYIIEePIIO3UINHU I0Jel, TeopeMa 'aycca, mpruMeHeHUe Teo-
pembl 'aycca K pacueTy pasjaHUYHBIX 9JEKTPOCTAaTHUYECKUX IIOJIeH,
CBA3H MEXKY HANPAKEHHOCTHIO 3JIEKTPOCTATUYECKOTO TOJISI M pas-
HOCTBIO IOTEHITNAJIOB, 3aBUCUMOCTb eMKOCTH CUCTEMbBI KOHIEHCATO-
POB OT THUIIA UX cOeqWHEeHUs; 3aKoH OMa /1 yJyacTKa Ienu, 3aK0oH
Oma B muddepeHIInaJabHOR (popMe, 3aBUCUMOCTDL 3JEKTPUUECKOTO
COIIPOTUBJIEHUA OT TeMIIePaTyphl, 3aKoH [[»koyna—JleHa, 3aKOHO-
MEPHOCTH IIOCJeS0BATEJIbHOTO U MapajjIebHOTO COeIUHEHUN mPo-
BOOHUKOB, 3aK0oH OMa [IJd IIOJIHOM Iiemnu, 3akoH OMa aJsd ydacTKa
memnu, coxep:kartiero JJC, npasuia Kupxroda, rpaduiibl IpUMeHU-
mocTu 3akoHa OMa, 3aKOH AJIEKTPOJN3a; IPUHIIUI CYIIEePIIO3UITNH,
3akou Bmo—CaBapa—Jlamniaca (B BEKTOPHOM U CKaJApPHOUN (op-
Max), 3aKOH AMIiepa (B BEKTOPHOM U CKaJIsIPHOUN hopmax), hopmyia
Insa pacuera cuiibl JIopeHIia (B BEKTOPHOM U CKaJIAPHOU (popmax),
mpaBuUJIa oIIpefeJIeHUA HallpaBjaeHus cua AMnepa u JIopeHIia, CBA3b
MeXKIY CKOPOCTBHIO CBeTa M MATHUTHOHN M 9JEKTPUUYECKOM ITOCTOSH-
HBIMH, TeopeMa O IUPKYJIAINN BeKTOpAa MATHUTHOW WHAYKIIUU;
npasuio JleHIia, 3aK0H 3JIeKTPOMATHUTHON MHAYKIIUU, (PYHIaMeH-
TajbHOE CBOMCTBO 3jJeKTpomMaruuTHoro mossa (k. MaxkcBesn); 3a-
BHCHUMOCTHh HAMATHUUEHHOCTH (heppoMarHeTnKa OT BeJINUYUHbBI Mar-
HUTHOU MHAYKIIUU II0JA B OTCYTCTBUE cpeabl (KpUBad HAMATrHUYU-
BaHUA); opmysna Tomcoma, 3akoH OmMa A Ienu IIePEeMeHHOTO
TOKa, MOIITHOCTD B ITEIIU IIePEeMEHHOTO TOKAa; CBA3b MEXK/y IIepeMeH-
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HBIM 3JIEKTPUUYECKUM U IIePeMeHHBIM MATHUTHBIM IIOJISIMU, KJIACCH-
YyecKas TeOpPUs M3JAYUEeHUs, MPUHITUILI PAaAUOCBA3U; 3aKOH OCBe-
MIeHHOCTH, IpuHIUOD Pepma, 3aKOHBI I'eOMETPUUYECKON OMNTHUKU,
dopmyaa chepuuecKoro sepKaia v JUH3BI, IPUHITUIILI ITOCTPOEHU
uzobpakeHuii B chepruuecKOM 3epKajie W JUH3e, IIPABUJJIO0 3HAKOB
IPU UCIIOJH30BAHUU (POPMYJIBI TOHKOM JUH3LI; IIPUHITUI ['IONTeH-
ca—®PpeHess, yCIOBUA MUHUMYyMa XM MaKCHUMyMa MHTep(depeHIin-
OHHOU U NUPPAKIIMOHHON KapTUH, dJIEKTPOMArHUTHAsA TeOPUs CBe-
Ta; MeXaHMW3M WH3JIYUeHUS CBeTa BEI[eCTBOM; IIOCTYJIATHI TEOPUU
OTHOCHUTEJILHOCTHU, IIpeodpasoBaHusa JIopeHIla, peIATUBUCTCKUI 3a-
KOH CJIOKEHHUS CKOPOCTEe, 3aBUCUMOCTDb MAaCChl OT CKOPOCTH, PEJId-
TUBUCTCKOE ypaBHEHUWEe ABUYKEHUS, IPUHIIUII COOTBETCTBUMA, (OP-
MyJia QUHIIITEeNHA, PeJISTUBUCTCKOE COOTHOIIIeHIe MeKAY SHepTruei
u uUMITyJabcoM; rumoresa IlmaHka, Teopusa GoroaddeKrTa; croex-
TpaJibHbIe 3aKOHOMEPHOCTH, IOCTyJaTkl Bopa, rumoresa ge Bpoii-
Jis, COOTHOIIIeHe HeolpeaeaenuocTe ['efizenbepra, mpuunum Ilay-
au, Ilepuogmueckasa cucrema xuMudeckux sjnemenToB I[. 1. Men-
nejeeBa, IPUHIUI OelCTBUA Jia3epoB; 3aKOH pPaAMOAKTUBHOTO
pacmana, mpaBUJIO cMellleHus; ruoTesa [layau, cyIHOCTs pacoaaa
5JIeMEHTAPHBIX YaCTUIl, eIUHAd TeOPUS CJIA0bIX U 3JIeKTPOMATHUT-
HBIX B3aUMOJEMCTBUI; T’NIOTEe3bl IPOUCXOKAeHUI 1 pasBuTus CoJr-
HEYHOI CUCTEeMBbI, 3aK0H Xa00J1a;

— u3mepsambs: MTHOBEHHYIO CKOPOCTb M yCKOpPeH!e IPU PaBHO-
MEepHOM MPAMOJNHEHNHOM ABUIKEHUN, TeHTPOCTPEMUTEIbHOE YCKO-
peHMe IpU paBHOMEPHOM ABUKEHUU 10 OKPYKHOCTH; MaccCy, CUIY,
CHUJIy BCEMUPHOTO TATOTEHUS, CUJIY YIPYTOCTH, CUJIY TPEHUS, BeC
TeJjia; IeHTPOOEKHYIO CUIIY;

— UCNoib308aMb MOJYUeHHBbIE 3HAHUSA B IIOBCEHEBHOM KU3HU,
HaIIpuMep, YYeT OTHOCUTEJbHOCTH IBUYKEHUS, MHEPIuN, TPEeHUd
IpU ABUKEHUU 10 PA3IUUYHBIM ITOBEPXHOCTAM, HEBECOMOCTH U IIe-
Perpysok mpu ABHKEHHN B HEMHEPI[MaJbHBIX CHCTEeMaX OTCcUeTra
(mudT, camoser, moes3n), olleHBaHue PabOThl PA3JIUUYHBIX CUJI (IpU
HoAbeMe, CKOJbKeHUU NN KaueHUU I'PYy30B), CPABHEHUE MOIITHO-
CTH Pa3JIMYHBIX ABUTaTesel, yueT 3aK0OHOB BPaIllaTeJIbHOTO JIBUKE-
HUS Ipu 00yuYeHUU (PUTypPHOMY KaTaHUI0, THMHACTUUYECKOM IIOAT0-
TOBKe, O0yUYeHUMN MHPBIXKKAM B BOAY C BBICOKOTO TPAMILJIWHA; TPU
IOUCKEe YCTOMUMBOTO MOJOKEHHNS B PA3JUUYHBIX 00CTOATE/ILCTBAX;
npu OOyUeHUH IIJaBaHUIO PA3INUYHBIMU TeXHUKAMU; yUeT pas3ainmd-
HBIX CBOMCTB ra3000pas3HbIX, KUAKUX U TBEPABIX TeJ, CBOWCTB Ta-
30B; yueT SBJEHUS pe30OHaHcCa, MOHUMAaHWEe (PYHKIIMOHUPOBAHUSI
cepalia UeJoBeKa KaK aBTOKO0Je0ATeJbHOM CUCTEMbI; YMETh OTJIM-
YaTh MY3bIKAJbHBIE 3BYKHU OT IIIyMa; IIPU OIIePUPOBAHNU IIOHATHEM
«BHYTPEHHSS DHEPTrUsa» B IIOBCEIHEBHOM KU3HM; yUeT HeoOpaTUMO-
CTH TPOIIECCOB B MPUPOJE HPHU IIPOBEAEHUU PASTUUYHBIX DKCIIEPU-
MEHTOB; yUeT BJIAKHOCTHU IPU OPraHMU3aI[uN COOCTBEHHOM KU3Heae-
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SATEJbHOCTH; YMETh [IOJb30BAThCA NHpUOOpaMu A WN3MEePEeHUs
BJIAYKHOCTHU; YUET KaIWJIJIAPHBIX ABJIECHUN B OBITY; IIPU 3aMOPaKU-
BaHUU IMPOAYKTOB, IIPU IIOKYIKE MOHWTOPOB, M3TOTOBJIEHHBIX Ha
TEeXHOJOTUU JKUIKUX KPUCTAJIJIOB; YUEeT PACIINPEHUA TeJl IPU Ha-
rpeBaHuM, OCOOEHHOCTEN BOABLI IIPU 3aMOPaKUBAHUN; yUET B OBITY
SABJIEHUA JJIEKTPUIAIUU TeJI; IIPU COOJIIOMEeHUU HPAaBUJ TEXHUKU
6e30IIacCHOCTH IIPHU paboTe ¢ 2JIeKTPUUECKUMH IIPHUOoOpaMu, IIOHUMA-
HUe OPpUHINIA PAa00THI aKKYMYJISATOPA; UCIOJIb30BaHNE 3HAHUI I10-
JYIIPOBOSHUKOBOY (DU3UKU IIPU BhIOOPE PA3INUYHOI IUPPOBOIT TeX-
HUKU; MIOHUMaHue mH@opMaInuu 06 U3MeHeHUN MarHUTHOTO ITOJISA
3eMJIa U ero BIUSAHUU HA CAMOUYYBCTBUE UYEJIOBEKA, MCIIOJIb30BAHUE
3HAHUU IPU PaboTe C AJIEKTPOU3IMEPUTENILHBIMU IPUOOPAMU; ITOHM-
MaThb OPUYUHY MOTEPh DHEPruU B JIEKTPOTEXHUUYECKHUX YCTPOII-
CTBax; ydeT SIBJIEHUS HAMATHUUYMBAHUSA W pPasMarHMUYWBAHUS TPU
pabore ¢ MUMGPOBLIMU HOCUTEJNAMHU MHMOOPMAIIUN; IIOHUMAaHUE 00-
paTHO# cBA3U; 3(hGEeKTUBHOE HCIOJIH30BaHUE JJIEKTPOSHEPTUU B
OBITY, IIOHMMAaHNEe BKJIIOYEHHOCTU KAXKIOT0 MOTPEOUTEIsT DJIeKTPO-
SHEPTMU B DHEPrOCUCTEMY TOpoAa/perunoHa/CTpaHbl; ITOHUMATh
OPUHIIUOB QYHKIIMOHUPOBAHUSA MOOUIBHOM (COTOBOIT) CBS3U, IIO-
HUMAaTh TeHIEHIINY PA3BUTHUA TeJeBuAeHuA (mepexon «Ha mudpy»);
KOPPEeKI[UA 3PEeHUs C HOMOIILIO IT0A00pa OUKOB, JINHS3, BIOOP (hOoTO-
ammapara, Onmpasch Ha 3HAHUE er0 ONTUYECKUX XapPaKTEPUCTUK;
OLIEHUBATH IIPEe/Ibl Pa3PeIlarolnei ClIOCOOHOCTH PA3JIUYHBIX OIITH-
YeCKUX MPUOOPOB; 3HATDH IIOJOKUTEIbHOE U OTPUIATEILHOE BJIUA-
HUe yJIbTPadUOJIeTOBOr0 M3JIyUYEeHUs HA UEJIOBEUECKHI OpPraHus3M;
YYeT OTHOCUTEJIHLHOCTU IIPU OIleHKe PAaCCTOAHUI, CKOPOCTU; IIOHM-
MaHVe IPUHITUIIOB cos3manus Gororpaduu; OleHUBATL «dHEPreTH-
YeCKUI BBIXO» JIa3€PHOT0 UBJIyUYeHU A, UCIIOJIb3yeMOTO B MEeIUIIH-
CKUX IeJIAX; 3HATH CIIOCOOBI 3AIUTHI OT PAAUOAKTUBHBIX H3JIyUe-
HUM; KPUTUUYECKU OI€HMBATH ACTPOHOMMUECKYIO MHMOPMAIIUIO B
PaB3IUYHBIX UCTOUYHUKAX.

BuinyckHuk Ha Y2aybieHHOM YPOEHE NOAYLUM 603MOHC-
HOCMb HAYHYUMbCA:

® npogepamsv IKCNEPUMEHMAAbHLIMU CPedCcmEamu 6bl08UHY-
mule zunomesvt, POPMYAUPYS Yelb UCCAe008AHUS, HA OCHOBe 3HA-
HUS OCHOB0NOLAZANWUX PUIULECKUX 3AKOHOMepHOcmell U 3aKOo-
HO8;

® onucvleamdv U AHAJLUIUPOBAMb NOLYLEHHYI0 8 pe3yabmame
npo8edeHHbLX PU3ULECKUX IKCILePUMEH M08 UHPOopMay Lo, onpede-
AAMb ee 00CMo8epHOCMb;

® NOHUMAMb U 00BACHAMb CUCMEMHYI0 C853b MedHdYy 0CHOB0NO-
AA2AOUUMU HAYLHLLMU NOHAMUAMU: NPOCMPAHCME0, 8DeMs, MA-
mepus (8ewecmao, noJie), dsuixcerue, CuLd, IHepeusl;

® pewamv IKCNEPuUMeHMmMAalbHble, KALeCMEEHHble U KOoJLUuYe-
cmeéernHble 3a0aiU OLUMNUAOHO020 YPOBHS CIONCHOCMU, UCTONbIYS
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Qu3uvecKkue 3aKOHbL, @ MAKICe YPABHEHUSA, CEA3bl8aouue puiuie-
CKUe 6eJIUYUHDL;

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

® ¢opmyauposams u peuramsv HO8ble 3a0ail, B03HUKANULUE
8 xo00e yuebHo-uccaiedo8amenbCKoil U NPOeKMHOIL 0eimeabHOCmU;

® ycogepuieHcma08ams npubopovl U Memoodvl Uccaied08aAHUS 8 CO-
omeemcmaeuu ¢ noCmasJjernHoll 3adaueil;

® UCNONB308AMb MeMmOoObl MAMEMAMULECKO20 MODCIUPOBAHUSL,
68 MoMmM YucJje npocmeluiue cmamucmuyeckue memodvl 01 00pa-
60mKU pe3yabmamos IKCnepumeHma.

OGecmeunTh JOCTUKEHNE IJIAHUPYEMbBIX Pe3yJIbTATOB OCBOEHUS
OCHOBHOM 00pa3oBaTeJILHOMN IPOrpaMMBbl, CO3IATh OCHOBY IJIS CAMO-
CTOATEJHLHOT'O YCIEITHOTO YCBOEHUS OOyJYaIOIMMHCA HOBBIX 3HAa-
HUN, YMEHHUN, BUJOB U CIOCOOOB [OeATEJIbHOCTU HOJYKEH CHCTeM-
HO-IeATeJbHOCTHBIN IIOAXO0A. B COOTBETCTBUM C STHUM HOIXOIOM
MMEHHO aKTUBHOCTL O0yUAIOIUXCSA ITPUSHAETCA OCHOBOM JOCTHIKE-
HUSI pa3sBUBAIOIIUX IleJieil 00pasoBaHUA — 3HAHUSA He MepenaioTcsa B
TOTOBOM BU/IE, a JOOBIBAIOTCS YUAIIIMMICS B IPOIIECCE TTO3HABATEIb-
HOH JIesATeJTbHOCTH.

B pesysabrare yueOHO-mCCIIEOBATEIBCKON U IIPOEKTHOMN HOes-
TEJIbHOCTH 6blNYCKHUK NOAYLUm npedcmasienue:

e 0 PUIOCOPCKUX M METOHAOJOTUUECKUX OCHOBAHUAX HAYUHOU
OeATeIbHOCTH W HAYYHBIX METOJaX, MPUMEeHAEeMBIX B HCCJeIOBa-
TeJIbCKOU U MIPOEKTHOM eATEeJIbHOCTH;

® 0 TAKUX IOHATUAX, KAK «KOHIIEIIUS», «HAyYHAsSI IUIIOTEe3a»,
«METOZl», «J9KCIEPUMEHT», «HAIEeKHOCTb TUIOTE3bI», «MOAEIb»,
«MeToz cOopa» 1 «METOJ aHAJIN3A TaHHBIX »;

® 0 TOM, YeM OTJIMNYAIOTCA UCCJIEJOBAHUA B I'YMaHUTapPHBIX 0bJ1a-
CTSAX OT MCCJIETOBAHUU B €CTECTBEHHBIX HAYKAX;

e 00 MCTOPUU HAYKU;

® 0 HOBEMIIUX pa3dpaboTKax B 00JIACTU HAYKU U TEXHOJIOTHIT;

e 0 MpaBMJIaX U 3aKOHAX, PETryJIUPYIOIINX OTHOIIEHUS B HAYyY-
HOM, M300peTaTeJbCKON U MCCIEIOBATEIbCKUX 00JIACTAX AEATENb-
HOCTH (IaTeHTHOE IIPaBO, 3aIIIUTa aBTOPCKOTO IIpaBa U T. II.);

® 0 eATeIbHOCTU OPraHMU3AIU, COOOIIECTB U CTPYKTYD, 3aUH-
TepecOBAaHHBIX B pe3yJabTaTaX MCCJIEIOBAHUN M MPEAOCTABIIAIOINTUX
pecypchl I IPOBEeNEeHUs MCCIAELOBAHUN U peajn3aliuy IPOEKTOB
(oAb, TOCYTapCTBEHHBIE CTPYKTYPHI, KpayaMaHANHTOBBIE CTPYK-
TYpHI U T. 1I.).

Bwinycknuk cmoicem:

e pemiaTh 3ajaul, HaXONAIMECHd Ha CThIKE HECKOJIbKUX yuel-
HBIX AUCIIUILIUH (MeKIpeaMeTHbIe 3aJaun);
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® JICIOJIB30BATh OCHOBHOII aJTOPUTM MCCJIEIOBAHUSA IIPU pellle-
HUU CBOUX YUeOHO-TIO3HABATEJIbHBIX 3a0aY;

® NICIOJIb30BATh OCHOBHBIE IPUHIIUIIHI IPOEKTHON AEATEeIbHOCTU
IpU PeIlleHuU CBOUX yueOHO-TIO3HAaBaTeJIbHBIX 3a/au U 3aJjau, BO3-
HUKAIOIUX B KYJbBTYPHON U COIUAIbHON JKU3HU;

® IICIIOJIB30BATh BJIEMEHTHI MATEMATHUUECKOTO MOAEJTUPOBAHUSA
IIPU PelIeHN ! UCCIeJOBATEeIbCKUX 3a/1au;

® IICIIOJIB30BATh JJIEMEHTHI MaTeMaTUUYECKOTO aHaJM3a IJId UH-
TepIpeTaIuy Pe3yIbTaTOB, IOJIYUEHHBIX B X0/e yueOHO-1ccIen0Ba-
TEJIbCKOM PabOTHI.

C TouKu 3peHUs (HPOPMUPOBAHUSA YHUBEPCAJIbHBIX YUeOHBIX meii-
CTBUM, B XOJ€ OCBOEHUA IIPUHIIUIIOB y4eOHO-UCCIeZ0BATEIHCKOM
U IIPOEKTHOM 1eATeIbHOCTEN 6bINYCKHUK HAYYUMCA:

e (hOpMYyJIMPOBATHL HAYUYHYIO THMIIOTE3Y, CTABUTH II€Jb B PaMKax
WCCJIeJOBAHUS U IIPOEKTUPOBAHUSA, UCXOAA U3 KYJHTYPHON HOPMBI
U coo0pasyAch ¢ IpeAcTaBIeHuAMU 06 0011IeM OJare;

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

® OTCJIEKUBATHL WM IMIPUHUMATH BO BHUMAaHNE TPEHALI U TEHAEH-
1Y Pa3BUTUA PA3JIUYHBIX BUIOB AeATEIbHOCTU, B TOM YKCJIe HAYY-
HBIX, VUUTHIBATDH UX IPU IIOCTAHOBKE COOCTBEHHBIX ITeJIEei;

® OIIEHUWBATH PECYPCHI, B TOM UNCJe U HeMaTepuajibHble, TaKue,
KaK BpeMsdA, He0O0XOJUMbIe VIS TOCTUKEeHUA II0CTaBJIIEHHO 11eJIu;

® HAaXOIUTHh PA3JIUYHbIE NCTOUHNKY MaTepPUAIbHBIX U HEMaTePU-
AJILHBIX PECYPCOB, IIPEAOCTABIAIOIINX CPEACTBA IJIs IPOBEIEHUSA
WCCJIEJOBAHUN U PeaJn3aluu IPOEKTOB B PA3JIMUYHBIX 00JIaCTAX Je-
ATEeJLHOCTU YeJIOBEeKa;

e BCTYIIAThb B KOMMYHUKAIIUIO C AEPYKATEIAMU PA3IUYHBIX THU-
IIOB PECYpPCOB, TOYHO U OOBEKTUBHO IIPE3EHTYSA CBOM IIPOEKT UJIU
BO3MOJKHBIE PE3YyJIbTATHI MUCCIEOBAHNA, C I[eJIbI0 00eCIeUYeHus IPo-
IYKTUBHOT'O BBANMOBBITOJHOT'O COTPYAHUYECTBA;

® CaMOCTOSATEJIbHO M COBMECTHO C JPYTMMM aBTOpaMu pa3paba-
THIBATh CUCTEMY IaPaMeTPOB U KPUTEePUEB OIIeHKU 3 (EKTUBHOCTHU
¥ IPOAYKTUBHOCTY Peaaus3aliuy IPOeKTa UM UCCIeJOBaHUs Ha Ka-
SKJIOM 9Talle peajusaliii U 110 3aBePIIeHNN paboThl;

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

® aIleKBATHO OIIEHMBATh IOCJEACTBUA Peaju3anuu CBOETO IIPO-
eKTa (U3MeHeHUsd, KOTOPbIe OH IOBJIEUET B JKU3HU APYTUX JIOAEH,
COO00IIIeCTB);

e aeKBATHO OI€HUBATH JajIbHeIlilllee Pa3BUTHUE CBOETO IIPOEKTAa
WJIN HCCJENOBAaHUA, BUAETH BO3MOJKHBIE BapUaHThl IIPUMEHEHUS
pes3yJbTaToB.
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COAEPXAHWUE KYPCA

®Pusuka u ECTECTBeHHO-Hay‘IHbIﬁ mMeTton
MNO3HAHUA NpUpoAabl

dusuka — GpyHIaMeHTaJIbHAadA HayKa o npupojae. Hayuubrit
MEeTO/[l IT0O3HAaHUA Mupa. BsaumMocBA3b MeXAYy (PUBUKON U JPYyTUMU
ecTeCTBeHHBIMU HaykaMu. MeToAbl HayUYHOTO UCCJIeL0BaHUA (HU3U-
yecKUX ABjJeHUU. IlorpenrHocTu naMepeHut pusniecKUX BeJINUNH.
MogennpoBaHue IBJI€HUI U IPOIIECCOB IPUPOALI. 3aKOHOMEDPHOCTH
U ciydyaHOCTh. I'paHUIbI MIPUMEHUMOCTH (DU3UUECKOr'0o 3aKOHA.
dusuuecKkre TeOPUM M IPUHIUI COOTBETCTBUA. Posib 1 MmecTo u-
3UKMN B (pOPMUPOBAHUM COBPEMEHHOH HayYHOW KapTWHBLI MUpa, B
IPaKTUYECKON NeATEJbHOCTH Jofeil. Pusura u Kyivmypa.

MexaHuka

Ilpegmer u 3amaum KjaaccUUecKoll MexaHUKu. KmHemaru-
yecKue XapaKTepUCTUKU ABMKeHusa. Mogenawm Teal W ABUIKEHUIA.
JBu:keHMe TOUKU U Teja. [IpaMoanHeiiHOe ABUKeHUe ToOuKu. Ko-
opauHaTtbel. CucreMa orcuera. CpeaHsass CKOPOCTH IIPU HepaBHOMEP-
HOM IBUKeHUM. MTrHOBEeHHAas CKOpocTh. Omumcanme OBUIKEHUA HaA
mwIocKocTu. YckopeHue. CKOPOCTH IIPU ABUIKEHUU C IMOCTOSIHHBIM
yCKOpeHueM. 3aBUCUMOCTh KOOPAWHAT U pPaguyca-BeKTopa OT Bpe-
MeHU IIPY ABUKEHUU C IIOCTOAHHBIM ycKopeHueM. CBoGOmAHOE TTame-
Hue. [IBu)KeHUe Tejia, OPOIIEHHOrO IO YIVIOM K TOpu30oHTYy. Pas-
HOMEPHOE JIBUKEHHE TOUKHU II0 OKPYKHOCTH. YTJIOBas CKOPOCTh.
OTHOCHUTEJLHOCTD ABU)KeHus. [IpeoopasoBanusd [Nanuies.

OcHOBHOE YTBep:KIeHNEe MeXaHUKU. BaaumopjelicTBue TeJl.
Ilpuanun cynepmosuiiuu cuii. IlepBoiii 3akoH HpioTona. Muepriu-
anbHBbIe cucTeMbl oTcuera. Cuia. CBA3b MEXKAY CUJION M YCKOPEHM-
eMm. Bropoii 3akon Herorona. Macca. Tperuit sakou Heiotona. Oc-
HOBHBIE 3amaun MexaHuKK. COCTOSIHME CHUCTEMBI TeJI B MeXaHUKe.
ITpuHITUII OTHOCUTEJTBHOCTH B MEXaHUKE.

Cuia BCEeMUPHOTO TATOTEHUA. 3aKOH BCEMUPHOTO TATOTEHUA.
PaBeHCTBO MHEPTHON U I'PaBUTAIMOHHON Macc. [[BuixeHue Hebec-
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HBIX TeJI I MX MCKYCCTBEHHBIX CIIYTHHKOB. IlepBas KocMmuecKas
ckopocTs. ledopmaniusa u cusia yupyroctu. 3akoH I'yka. Bec rTesa.
HesecomocTs u nmeperpysku. Cuna tpeuusa. Ilpupoma u BUABI CUJI
Tpenud. Cuijia CONPOTURJIEHUS IPYU ABUKEHUU TeJI B BA3KOI cpefe.

HeuwnepnuanbHble CHUCTEMBI OTCUETa, ABUMKYIITUECS IIPAMOJIMI-
HeIHO C IIOCTOAHHBIM yCKOpeHueM. Bpalatommuecsa cucTeMbl oTcUe-
ta. [lerTpobexkHaA cuiia.

NMmnysnbe MaTepuaJbHOM TOYKYW U CUCTEMBI TeJ. 3aKOH M3MeHe-
HUA U cOXpaHeHUdA MMIyJjbca. PeakTuBHaa cujia. YpaBHeHue Me-
miepckoro. PeakTUBHBIN ABUTATEb. YCIEeXU B OCBOEHUU KOCMMUUYe-
CKOro mpocTpaHcTBa. Pabora cumuabl. MomHocTts. KuHeTmueckasa
sHeprusa. [loreHnmanpHasa sHeprud. MexaHudyecKasa SHEPruA MaTe-
PUATBHOU TOYKM M CHUCTEMBI. 3aKOH WM3MEHEHUs U COXPaHEeHU:A
sHeprum B MexaHuKe. CTOJKHOBEHUE YIIPYTUX IIApOB. YMeEHbIIIe-
HUe MeXaHUUYeCKOH 9SHePTruu IO AefiCTBHUEeM CIUJI TPEeHU .

AOCOIIOTHO TBepoe TeJO0 U BUABI ero ABUKeHUs. LleHTp macc
TBepmoro Teaa. Teopema o ABUKeHUU 1eHTpPa Macc. OCHOBHOE ypaB-
HeHUe NMHAMUKU BPAaIIaTeJIbHOTO JBUKEHUA TBEPAOro Tejia. 3aKOH
COXpaHEeHUA MOMEHTA NMITYJIbCA.

YcaoBusa paBHOBecuda TBepmoro teaxa. MomeHnT cunibl. IleHTD Ta-
sKecTu. Buabl paBHOBECHUS.

Buger gedopmarmit TBepAbiX Teda. MexaHUUYECKHe CBOICTBa
TBepABIX TeJ. I[acTuUHOCTh U XPYIKOCTh. [laBieHre B JKUAKOCTAX
u rasax. 3akoH Ilackansa. 3akon Apxumena. ['magpogunamuka. Jla-
MHHAapHOe U TypOyJeHTHOe TeueHus. YpaBHeHue Bepryanu. IToas-
eMHas cuJjia KpbLjla caMoJIeTa.

Knaccupuranusa koaebanuii. YpaBHeHNe JBUKEHUA IPy3a, MO-
BEIIIEHHOTO Ha IPYKUHe. YpaBHeHUE NBUKEHUA MaTeMaTUIeCKOro
MasaTHHKA. [apMoHHUUYecKue KoJsiebanus. Ilepuona 1 uacToTa rapmo-
HUYecKUX Kojaebanuii. @asa konebaunii. OupengeseHne aMILIATY IbI
U HavyaJbHOU (Pas3bl M3 HAYAIbHBIX yCJIOoBUil. CKOPOCTDL U YCKOPEHUE
Ipu rapMOHHUYECKUX KoJjebaHusx. [IpeBpallieHus sHepPrum. 3aTy-
xamIiiue KojsiebaHusa. BeIHyKIeHHbIe Koaebanus. Pesomamc. Ciio-
JKeHHe rapMoHU4YecKux kKojiebanuii. CueKTp KoJsiebaHuii. ABTOKO-
aebaHUd.

BosHoBbie siBnieHus. Ilomepeunsie BosHbI. imHa BoaHBI. CKO-
POCTh pacmpocTpaHeHUA BOJHBI. IIpomonbHBIE BOJHBI. YpPaBHEHUE
Oeryieit BoaHBI. CTOosAure 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. AKycTuUYecKuii pesoHaHnc. M3iaydyeHue 3ByKa. YIBTPas3BYK U
nH(ppasByk. MHTepdhepernnusa BoaH. [Ipuanun Iioiirenca. 3akoH
orpaxeHusa BoaH. IIperomiaenue BosH. [Judparnusa BoIH.
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MonekynapHasa )M3uKa M TepMOAMHAMUKA

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

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu
(MKT). 9kxcnepumeHnTasnbHbIe nokasateabcTBa MKT. Macca moste-
KyJa. Moub. ITocTrosuuas ABoraapo. BpoyHoBckoe aBuskenne. CUIb
B3auMopeiicTBusa MoJeKyJa. CTpoeHme Tas000pas3HBIX, KUIKUX
¥ TBEPABIX TeJl.

CocTosiHMEe MaKPOCKOIIMYECKUX TeJ B TepMoamHaMuke. Temiie-
parypa. TemnoBoe paBHOBecue. PaBHOBecHBIe (0OpaTUMbIe) U He-
paBHOBecHBbIe (HeoOpaTuMble) mpoliiecchl. ['a3oBbie 3aKoHbI. Momesrb
uaeagIbHOro rasa. AOcojoTHas TeMIlepaTypa. YpaBHEHNEe COCTOS-
HUS HUAeaJbHOro rasa. 'a3oBbiii TepmomeTrp. IIlpuMeHeHHe rasoB
B TeXHUKE.

CucreMbl ¢ 0OJIBIIINM YHCJIOM YaCTHUIL U 3aKOHBI MexaHuku. ge-
aJbHBIA Ta3d B MOJEKYJSPHO-KMHeTHYecKoil teopuu. OcHOBHOE
ypaBHEHNE MOJIeKYJISIPHO-KMHEeTNUYeCKoi Teopuu. Temieparypa —
Mepa cpelHell KMHeTHUYeCcKOou sHepruu. Pacnpepnenenue MakcBes-
na. Vlamepenmue cKopocTeli MOJIeKYyJ rasa. BHYTpeHHAS SHEpPTrus
uaeaJbHOro rasa.

PaBHOBecue MeKIy *KUAKOCTBIO 1 radoM. HachlllieHHbIe Haphbl.
Wsorepmbl peanbHoOro rasa. Kpurnueckasa remmneparypa. Kpuruuec-
Koe cocroaHmue. Kumenue. CoxmikeHune ra3oB. BiiasKHOCTh BO3ayXa.

MosnexkynasapHasa KapTUHA TOBEPXHOCTHOTO cjosd. IloBepxXHOCT-
Hasa sHeprusd. Cuja moBepXHOCTHOTO HaTs:keHusA. CmaunBanue. Ka-
OUIISPHBIC ABJICHUA.

Kpucrannuueckue Tena. Kpucraniuueckas permrerka. AmMopd-
Hble Teaa. JKugkme Kpucrtamabl. JedeKTsl B Kpuctadiaax. O0bsc-
HeHNEe MeXaHWUYeCKUX CBOWCTB TBEPABIX TEeJ Ha OCHOBE MOJEKY-
JAPHO-KUHETUUYECKOo! Teopuu. IliaBieHue u orBepaeBanue. Mame-
HeHMe o0beMa TeJa TPU TJABIEHUW U OTBepaeBaHuu. TpoiiHas
TOUYKA.

TennoBoe pacmmupenue Tej. TenaoBoe JUHEHOE pacIIUpPeHUE.
TemsioBoe 06 beMHOE pacHInpeHre. YUeT U UCII0JIb30BaHMEe TEIJIOBO-
IO PacCIIUpPEeHus TeJl B TeXHUKE.

Pabora B Tepmogunaamuke. KoinuecTBo TemaoTsl. BHyTpeHHSAs
sHepruda. IlepBbIii 3aKOH TepMOAMHAMHUKM. TeIlJIOeMKOCTH Ta30B
IpPHU IIOCTOSHHOM O0heMe M IIOCTOSHHOM AaBjeHuun. AmxmabaTHBINA
nporiecc. HeoOpaTMoCTh IIPOIECCOB B IIpUpoe. BTopoii 3aKoH Tep-
mMoguHaMUKU. CTaTHCTHUYECKOE NCTOJKOBaHNe HeOOPaTUMOCTHU IPO-
meccoB B mpupoge. TemnoBwie aBurartesnu. Mawxkcumanbubii KIIIT
TEMJIOBBIX JABUTATEJIEH.
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ANeKTpoAMHAMMKA

Pouib 9JIeKTPOMATHUTHBIX CUJI B IIPUPOJE 1 TeXHUKE. JJIeK-
TPUYECKUN 3apsal U dJIeMeHTapPHbIe YACTUILI. JJIEKTPU3AIUA TeJl.
3akon Kymaona. BsaumogeilicTBre HEMOABUKHBIX JJEKTPUUECKUX
3apAI0B BHYTPU OSJHOPOTHOTO AUIJIEKTPUKA.

BiuskoneiicTBue u IeiicTBHME HA PACCTOSHUU. JJIEKTPUUECKOe
moJie. HampsaKeHHOCTD 9JIEKTPUYECKOTro moJisA. [I[pUHITUT CcyIIepIio-
3UIUY moJieti. JIMHUY Hanpsa:KeHHOCTH 9JIEKTPpUUYecKoro mojsd. Teo-
pema I'aycca. Ilose 3apA:KeHHOI IJIOCKOCTH, cepsl u 1mapa. IIpo-
BOAHUKU B 9JIEKTPOCTATUYECKOM IIoJie. [{MaJIeKTPUKHU B BJIEKTPO-
cTaTuuecKoM moJe. [lomapusanusa fTusIeKTPUKOB.

IToTeHIIMAIBbHOCTD JIEKTPOCTATUYECKOTO ToJIsA. IloTeHITmanbHaA
SHEepTUusa 3apAna B OJHOPOTHOM aJieKTpudueckoM moJie. IToTeHImasa
BJIEKTPOCTATUUYECKOTO IIOJIA U PA3HOCTh MOTeHInaa0B. CBA3L Mex-
Iy HaAIPAMKEHHOCTBHIO SJIEKTPOCTATUYECKOTO MOJISA U PA3HOCTBIO I10-
TEHI[NAJIOB. OKBUIIOTEHI[NAJbHBIE [IOBEPXHOCTU. V3MepeHue pas-
HOCTU TOTEHIMAJIOB. JKCIEPUMEHTAJbHOE OIIpe/esieHre dJIeMeH-
TapPHOT'O 9JIeKTPUUECKOTO 3apsiaa.

AJeKTpUUeCcKass eMKOCTh. KoHaeHcaTopbl. EMKOCTH ILIOCKOTO
KOHIeHcaTopa. PasiuuHble TUIIBI KOHIeHcaTopoB. CoenuHeHus
KOHIEHCATOPOB. OHEPrus 3apAKeHHBIX KOHIEHCATOPOB U IIPOBO-
IHUKOB. [IpuMeHeHUsT KOHIEHCATOPOB.

AjaeKTpuuecKuii Tok. IlnorHOCTh TOKa. Cuia Toka. djekTpuye-
CKoOe II0JIe IIPOBOJHUKA ¢ TOKOM. 3akoH OmMa ajia yuactka memnu. Co-
MPOTUBJIEHNE TPOBOAHUKA. 3aBUCHUMOCTH 9JEKTPUUECKOTO COIIPO-
TUBJIEHUS OT TeMmepaTypbl. CBepXIIpoBOAUMOCTE. PaboTa 1 MOIII-
HOCTh TOKa. 3akoH J[[Koyna—JleHiia. OJeKTpuUYecKue Ielu.
ITocienoBaTesibHOE ¥ IIapaJljieibHOE€ COEIMHEHUS IIPOBOIHUKOB.
W3mepeHue CUIBI TOKA, HATIPAKEHUSA U COIPOTUBIIEHUA.

OIeKTPOABMIKYINAA cujia. [albBaHUUECKUE 9JIEMEeHThI. AKKYMY-
JaaTopbl. 3akoH OMa Ajia moJrHoH menu. 3akoH OMa I yyacTKa Iie-
nu, comepaxaiero IJIC. Pa6oTa 1 MOIITHOCTS TOKA Ha yUacTKe eI,
comepskareM II[C. Pacuer CI0KHBIX SJIEKTPUUECKUX ITeTeil.

AIeKTpUUeCcKas IPOBOINMOCTD PA3JIUUYHBIX BEI[eCTB. DJIEKTPOH-
Has MPOBOAMMOCTD METAJIJIOB. DJIeKTPUUECKUNA TOK B pacTBOpax u
pacmiaaBax 3JIEKTPOJUTOB. 3aKOH 9JeKTpoansa. TexHuuecKoe Ipu-
MeHeHUe 3JIEKTPOoJn3a. JJIeKTPUUEeCKUii TOK B rasax. HecamocTos-
TeJIbHBI U CaMOCTOATEJIbHBIN padpanbl. PasanyHble TUOBI CaMO-
CTOSITEJILHOI'O Paspsifia U UX TeXHUUYEeCKoe mpuMeHenwe. Ilmasma.
AJIeKTPUUECKHUN TOK B BaKyyMe. JJIeKTPOHHBIE JIAMILI: JUOA 1 TPHU-
0. DJIeKTPOHHBIE MYUYKU. DJIEKTPOHHO-JIyueBasd TPyOKa. JJIeKTPU-
YeCKUU TOK B MOJyHpoBogHHKAaX. CoOCTBeHHAA U IIPUMeCcHAas dJIeK-
TPOMPOBOINMOCTD IIOJIYIIPOBOAHUKOB. JJIEKTPOHHO-ABIPOYHBIN IIe-
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pexon (p—n-nepexoxn). IlomynpoBogHUKOBRINT nuoxd. TpanaucTop.
TepmMuCTOPHI 1 (POTOPE3UCTOPHI.

MaruutHbIe B3auMojeicTBusa. MarauTHoe IoJie TOKOB. BeKTop
MarHuTHOA MHAYKIuU. [[IoToOK MarHuTHOU MHAYKINuU. JIuHNM Mar-
HUTHOM mEAYKINU. 3akoH Bbuo—Casapa—Jlamnaca. 3akon Amme-
pa. IIpumeHeHua 3aKoHA AMIlepa. JJIEKTPOU3MEePUTEIbHEIE TPUOO-
pbl. JleficTBre MarHUTHOTO MOJIA Ha ABMKyIuiica sapan. Cuna Jlo-
perna. ITpumenenue cuisl Jloperna. I{uKInyecKuii yCKOPUTEID.

OTKpBITHE 2JIeKTPOMATrHUTHON nHAYKIIuu. [Ipasuio Jlenma. 3a-
KOH 9JIEKTPOMATHUTHON MHAYKIINKU. BUXpeBoe sJeKTprUUYecKoe mo-
ge. O[1C uHAYKIINY B ABMIKYIITUXCA IPOBOAHUKAX . MHAYKITMOHHBIE
TOKM B MAaCCHUBHBLIX MIpoBoAHUKAaxX. CamMomHAYKIUA. WHIYKTUB-
HOCTBH. JHEPTUs MAarHUTHOTO IIOJIS TOKA.

MarauTHas TPOHUIIAEMOCTb — XapaKTePUCTUKA MAaTHUTHBIX
CBOMCTB BelllecTB. Tpu KJjacca MarHUTHBIX BelecTB. O0bscHeHUe
mapa- u guamaraetrusma. OCHOBHBIE CBOICTBa (peppOMATHETUKOB.
O npupoge peppomaraerusma. Ilpumenenue peppoMarHeTUKOB.

CBoOOHBIE U BHIHYJKIEHHBIE 9JIeKTpUUecKue Kojaebanus. IIpo-
mecchl B KojsiebareabHOM KOHType. Popmynaa Tomcona. Ilepemen-
HBIN 2JeKTpuuecKUil ToK. IlelicTBylolye 3HAaUEeHUSA CUJIBI TOKa U
Hanpsa:KeHus. Pe3aucTop B 1lenu IepeMeHHOro Toka. KoHaeHcaTop B
IMenu IIepeMeHHOTro TokKa. KaTyllka MHAYKTUBHOCTU B IeIIU IIepe-
MeHHOTO0 ToOKa. 3akoH OMa [IJid Ienu mepeMeHHOro Toka. MoIIfHOCTh
B I[eIIN IIePEeMEHHOT0 TOKa. Pe3oHaHC B 9JIeKTPUUECKOI Iernu. Jlam-
IOBBIN reHepaTop. 'eHepaTop Ha TpaH3UCTOPE.

TenepupoBaHUe 3JIeKTPUUECKOI sHepruu. ['eHepaTop IepeMeH-
HOTO TOKa. TpaHchopmarop. BeImpAMIeHHEe HepeMeHHOr0 TOoKa.
Tpexdasurerii Tok. CoenuHeHE 0O0MOTOK TeHepaTopa TpexdasHoro
Torka. CoequHeHne MOTPeOUTEIEHN BIEKTPHUUYECKON sHepruu. AcuH-
XPOHHBIN 3JIeKTpoABUTaTeN b. Tpexdasubril Tpanchopmarop. IIpo-
M3BOJICTBO U MCIOJIL30BaHME dJIEKTPUUYECKOU sHepruu. Ilepemaua u
pacmpepesieHUe 3JIEKTPUUECKOU sHepruu. dpGheKTUBHOE UCIOIH30-
BaHUeE DJIEKTPUYECKOI DHEPTUMN.

AJIEeKTPOMAarHUTHOE IIOJie. JJIEKTPOMAarHuTHas BoJHA. Vamyue-
HUE 5JeKTPOMArHUTHBIX BOJIH. JDHEPTUS DJIEKTPOMATHUTHON BOJI-
HbI. CBOMiCTBa 9JIEKTPOMATHUTHBIX BOJH. [IPUHITUIIBI PASUOCBA3HU.
Avniurynuaa moxpyasanus. llerekTupoBanue Kojaebaunuii. IIpo-
cTeHInuii paguonpueMHUK. PacrpocTpaHeHre paguoBoJiH. Paamo-
agokanus. [TlousaTue o TrenreBumeHun. PazBuTue cpeicTB CBA3MU.

Teomerpuueckas onturka. CBeTOBbIE JIyUnr. 3aKOH IPAMOJINHEH-
HOTO pacumpocTpaHeHus ceeta. @oromerpusa. Cuia cBera. OcBelleH-
HOCTB. IpKOCTb. POTOMETDHI.

ITpuanun ®@epma u 3aKOHBI TeOMeTPUUeCKOil onTuku. OTpaske-
Hue cBera. Ilmockoe 3eprasio. Chepuueckoe 3eprajo. IlocTpoenue
uzobpaskeHuii B chepruuecKoM 3epKaJjie. Y BeJndueHre 3epKaJia.
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IIpenomiaenue ceera. IlomHoe oTpaskenue. IIperomiienue ceera B
IJIOCKOIIapajjeJbHOI IIJIACTUHKE U TPeyTroJbHOM mpusme. IIpeaom-
JeHUe Ha cepuuecKon moBepxHocTu. JImusa. PokycHoe paccTos-
HUe 1 onTuyecKas cujia JuHssl. @opmysaa sunaasl. [locTpoenue nso-
OpaskeHU B TOHKOW JiMH3e. YBeamueHue JUH3bI. OCBEIeHHOCTDH
usobpakeHusd, gaBaeMoro JuH3oi. Hemocrarku sunaa. PoToamnma-
par. IIpoekmumonHusblii annapart. Iyas. Ouku. Jlyma. MuUKpPOCKOII.
3pureabHbie TPYOLI. TeecKoIbI.

BousHoBbIe cBoiicTBa cBeTa. CKOpocTh cBeTa. [lucmepcus cBeTa.
WNnuTepdepennusa cBera. [liuHa cBeTOBOI BonHBLI. HTEep(hepeHIUA
B TOHKUX IeHKax. Kosbiia HbioToHa. HexoTopble mpuMeHeHUA
uHTephepernnuu. [udpparnusa cBera. Teopus gudparnuu. Mud-
pakmua PpeHesasa Ha IPOCThHIX 00beKTax. [udparnua PpayHrode-
pa. [udparmuonHas peleTka. Pasperawolinas CIOCOOHOCTh MU-
KpocKoIla u Tejeckona. IlomepeuynocTs cBeToBBIX BoJH. Ilonspusa-
nua cBeTa. IlomepevyHOCTH CBETOBBIX BOJIH U 3JIEKTPOMATHUTHAA
TEeopus CBeTa.

Buge! usnyuenuii. Icrounuku ceeta. CIIeKTPHI U CHEKTPAJIbHBIE
npubopbl. Buabl ciekTpoB. CriekTpanbubiil aHatus. MHGpaKkpacHoe
u yapTpaduoseToBoe uaiayueHuA. PeHTreHoBcKme ayuu. IlIkasa
SJIEKTPOMATHUTHBIX UBJIYUEHUIH.

OcHoBbI CneuMaHbHOﬁ Teopun OTHOCUTEJIbHOCTHU

3aKOHbBI SJIEKTPOAUHAMUKY U IPUHIIUI OTHOCUTEIbHOCTH.
OnsiT Maiikenbcona. IlocTymaTtsl Teopuu oTHOCUTEIbHOCTH. OTHO-
CUTEeJBbHOCTH OfHOBpeMeHHocTu. IIpeobpasosanusa Jlopenma. OTHo-
CUTEJIbHOCTh paccTosgHuii. OTHOCUTEILHOCTD ITPOMEIKYTKOB BpeMe-
HU. PeIATUBUCTCKUN 3aKOH CJIOMKEHU cCKopocTeii. PeraTuBucTCcKasa
AUHAMUKA. 3aBUCHUMOCTL MAacCChl OT cKopocTu. CuHXPo(hasoTpoH.
CBaA3H MeXKAy Maccoii u sHepruei.

KsaHToBas ¢usuka.
®u3unka atoma U aTOMHOro AApa

IIpenmer u 3amaun KBAaHTOBOM (UBUKMU. 3aporKaeHNe KBaH-

TOBOH Teopuu.

TenioBoe manydeHue. PacupenesieHre sHEPTUU B CIIEKTpe abco-
JIFOTHO YEePHOTO TeJa.

T'mmoresa Ilmanka o kBaHTax. @orosadderrt. Teopusa dorToad-
(perTa. @oronbl. IIpumenenue poroadperTa.

Omnpitel I1. H. JIe6beneBa u C. 1. BaBuioBa. [laBieHue cBeTa. Xu-
MHYecKoe JelicTBue cBera. @ororpadus. 3anuch u BOCIIPOU3Bee-
HUe 3ByKa B KUHO.
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CnexTpanbHble 3akoHoMepHocTu. Crpoenme atoma. Mogeinb
Tomcona. OmnbiTel Pesepdopaa. Ilmamerapuaasa momenb aroma. Ilo-
cryaatel Bopa. Mozgens aroma Bomopoza mo Bopy. 9KcmepuMeH-
TaJbHOE TOKAa3aTe/JbCTBO CYIIECTBOBAHUSA CTAIlMOHAPHBIX COCTOS-
uauii. Tpyauoctu Teopuu Bopa. KBanToBasa mexaunuka. 'mmoresa me
Bpoiinsg o BOTHOBBIX CBOMCTBAX YacTHUIl. KOPIYCKYIAPHO-BOTHOBOM
nyanusMm. Judparnusa aaeKTpoHoB. COOTHOIIIeHME HeoIIpe e IeHHO-
creii 'efizernGepra. BoaHbl BepoAaTHOCTH. VIHTEp(EepeHIIuA BepOoAT-
HOCcTe. MHOT0O9JIeKTPOHHBIe aToMbl. KBAaHTOBBIE MCTOUYHUKU CBE-
Ta — JIa3ephl.

AToMHOe AApO U dJaeMeHTapHbIe YacTUIbl. MeTonbl HabaroaeHu S
W perucrpanuy dJeMeHTapHBIX dacTuill. OTKPBITHE eCTeCTBeHHOI
pamzuoaxkTuBHOCTU. AJb(da-, 6eTa- U raMma-usjaydeHue. Pagmoakx-
TUBHBIE TpeBpalleHnsa. 3aKOH paJroaKTUBHOTO pacmazna. Ilepuon
noaypacuazna. Mzoronsl. IIpaBuiio cmerienusa. McKyccTBeHHOeE IIpe-
BpallleHne aTOMHBIX aaep. OTKpbITHe HeliTpoHa. CTpoeHMe aTOMHO-
ro axapa. SmepHble cUJIbl. DHEPrUs CBA3U aTOMHBIX axep. McKyc-
CTBEHHAs pPaAMOaKTUBHOCTh. SImepHble peakiiuu. llejneHue samep
ypana. llenHble AnepHble peakiiuu. SIaepHbIi peakTop. Tepmosaaep-
HbIe peakiiuu. [IpuMeneHure AaepHoi sHeprun. [loayueHnue pammo-
aKTUBHBIX M30TOIIOB M MX IpUMeHeHue. Buosiornueckoe mericTeue
PagroaKTUBHBIX U3JIYUSHUH.

Tpu sTamna B pasutuu GUSUKYU djIeMEeHTapPHBIX yacTull. OTKPbI-
THe MO3UTPOHA. AHTUUYacTuIilbl. Pacmang meiiTpona. OTKpbITHE Hel-
TpuHO. IIpoMekyTOUHBIe 0030HBI — MEPEHOCUNKU CJIA0BIX B3aMO-
neticrBuii. CKOJIBKO CYIIIECTBYeT dJeMeHTapPHBIX uacTull. KBapKmu.
BzaumogeiicTBue KBapKoOB. [JIFOOHEI.

CtpoeHue BceneHHoi

IIpuMeHUMOCTb 3aKOHOB (DU3UKU AJISA 00bACHEHUS IIPUPO-

IObl KocMUYecKuxX 00beKToB. CosiHeuHass cucTeMa KaK KOMILIEKC
TeJ, UMeIouxX o0Imee mpoucxokaeHmne. OO0IMe XapaKTepPUCTUKU
mianet. IlmaneTsl 3eMHOM rpymmbl. Janekue miaanersl. ConHIlEe 1
3Be3abl. Kiaccuduramnusa spesn. Ipostonua CosrHIla U 3Be31.

Crpoenune u spoJonua Beenennoii. Temuas maTepus u TeMHass
SHepru-d.

Enunasa pusmuueckasa KaptuuHa Mupa. PusmvKa 1 HAYYHO-TEXHU-
yecKasd PeBOJIOIUA.

JlabopaTopHbIil NPAKTUKYM

1. UsmepeHune yCKOpPeHNs CBOOOSHOTO IIaJeH’ s C IIOMOIIIBIO
MaTeMaTUYeCKOTO MaATHUKA.
2. Nsyuenune BToporo 3axoHa HbroToHA.
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3. NccaemoBaHue MoAenu IBUKEHUS Teja, OPOIIMEHHOTO IIOf
YIJIOM K TOPUBOHTY.

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

5. zyueHune 3aK0OHA COXpPAaHEHUA MeXaHUUEeCKOI DHEePTUN.

6. Usmepenue KIIJI smekTpoaBuraTesisa Ipu IOJHATHY IPyaa.

7. l3yueHue aBTOKOJIEOAHIMIA.

8. lsyueHnue momepevHbIX BOJH B CTPYHE C 3aKPEIJIeHHbIMU KOH-
mamMu.

9. syueHue CBOMCTB 3ByKOBbBIX BOJIH.

10. OnwpiTHAA TpoBepKa 3akoHa leii-JIroccaka.

11. OmpeneneHue IIPOIEHTHOTO COJAEPsKaHUS BJaru B MOKPOM
cHere.

12. Nsyuenue paciupeaejaeHnsa MOJEKYJI UaealbHOro rasa mo cKo-
pocTAM (KOMIIBIOTEPHOE MOJEJINPOBAHUE).

13. NsyueHue uaeabHOI TEMJIOBON MaIMuHBI KapHO (KOMObIO-
TepHOe MOJeJINPOBAHNE).

14. N3yyeHue TEMJIOBOTO B3amMOAeHcTBUSA (KOMOBIOTEPHOE MO-
IeJupoBaHUeE).

15. Nsamepenne monynda FOura pesuHsbI.

16. IsmepeHue TeMIlepaTypHOTOo Kod(d@uiueHTa JIUHEHHOTO
pacIIupeHus TBEPABIX TeJl.

17. Onpepnenenne Koa(pPUIEHTa TOBEPXHOCTHOTO HATSIKEHUSA
SKUIKOCTHU.

18. smepeHre eMKOCTH KOHIEeHcaTopa.

19. NsamepeHue yAeJIbHOTO COIPOTUBJIEHUS IPOBOTHUKA.

20. smepenue IIIC u BHYTPEHHETO COITPOTUBJIECHUA UCTOUHUKA
TOKa.

21. NsyyeHue 1menu MOCTOSIHHOTO TOKA, comep:rarieir I C.

22. Coopka u rpagyupoBKa oMMeTpa.

23. Pacmupenue mmpeesia usMepeHus: BOJIbTMETPa/aMIiiepMeTpa.

24. IzyueHne TeMIIepaTypPHOU 3aBUCUMOCTHU COITPOTHUBIIEHUS Me-
TaJJIOB U IIOJYIPOBOIHUKOB.

25. NsyueHue mpoIliecca NPOXOKACHUSA JIEKTPUUYECKOTO TOKa
B PACTBOPAaX 3JE€KTPOJIUTOB.

26. IzyueHMre MOJIYIPOBOAHUKOBOIO AUOAA.

27. syueHue IPOIeCCOB BLIIPAMJIIEHUA IIEPEeMEHHOTO TOKA.

28. IzyueHue IIpollecca IIPOXOKIEHUS TOKa B OUIOJAPHOM
TPaH3UCTOPE.

29. zyueHne 1ienu IepeMeHHOro ToKAa.

30. syueHue pesoHaHca B eI IIePEMEHHOTO TOKA.

31. Ismepenne Koah@uiimenTa MOIIHOCTH Il IePEeMEeHHOTO
TOKA.

32. UsyueHnue ogHO(MasHOTO TpaHchopMaTopa.
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33. N3mepenne eMKOCTH KOHIEHCATOpPA M MHAYKTHUBHOCTU Ka-
TYIIKHA.

34. O3HaKOMJIEHUE C IIPOIleCCaAMU MOAYJIAIIUN U JeMOAYJIAIIUN
(meTeKTHUpPOBAHUA) 9JIEKTPOMArHUTHBIX KOJIeOaHMIA.

35. lzyueHue 3aKOHA IPEJIOMJIEHUA CBETA.

36. N3mepenne moxasaTessd IIPEJOMJIEHUA CTeKJa IIPY MOMOIII
MHKPOCKOIIA.

37. 3mepenne pOKYCHOTO PACCTOSIHUA PacCemnBAIOIe JNH3EI.

38. Co0opKa ONITUYECKUX CUCTEM.

39. UccnenoBanue nHTephEPEHIINY CBETA.

40. NccaegoBanue u(paKkIiny cBeTa.

41. OnpeneneHne JJINHBI CBETOBOM BOJHBI IPU IIOMOINHK AUPPaK-
IIMOHHOI pPeIIeTKH.

42. Nzyuenue saBiaeHuii ¢porosdpdexra. Usmepenue paboThl BBI-
X0/1a 9JeKTPOoHA.
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YYEBHO-METOAUYECKOE
OBECNEYEHUE

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

YMRK «®usurka. 10—11 kaaccel. YTiIyO0JeHHbIH YPOBEHB» .

1. ®dusuka. Mexanuka. YriybjaeHHbBII ypoBeHb. 10 Kaacc. Yueb-
HuK (aBTOpHI: I. . Makwuies, A. 3. CHHAKOB).

2. ®usuka. MonekynasapHasa ¢pusuka. TepmogmHamMuKa. YTUIy-
OyieHHBIN ypoBeHb. 10 Kaacc. Yuebuuk (aBtopsl: I. . Makwuiies,
A. 3. CuHAKOB).

3. @Pusuka. JJIEeKTPoAUHAMUKA. YTUIyOJeHHbIH ypoBeHb. 10—
11 kaaccel. Yueouuk (aBTopsbl: I'. fI. Makuimes, A. 3. CHUHAKOB).

4. ®dusura. KosebaHua u BOJHBI. YTIUIyOJE€HHBI YPOBEHbB.
11 xaacc. Yueouuk (aBTopsl: I. fI. Makurmes, A. 3. CUHIKOB).

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

6. Acrponomua. 11 xmgacc. YuebHuUK (aBTOphl: B. A. BopoH-
moB-BenbsamunoB, E. K. Ctpayr).

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

8. ®dusuka. YriuyoseHHbIH ypoBeHb. 11 Kiacc. Merogmueckoe
nocobue (aBTop A. B. IIlaTtanuna).

9. ®usurka. 10—11 xmaaccel. 3agaunuk (aBrop H. U. Toabna-
dapo).

KoMmniaeKkT HATTATHBIX ITOCOOMIA.



NPUJIOXKEHNA

CMNCOK HAMMAOHbIX MOCOBUN

Tadauupl 00IIEero HAa3HAYEHU

1. MexgynaponHasa cucrema enuuutl (CH).

2. IlpucraBKu AJid 00pPa30OBaHUS JECATUUYHBIX KPATHBIX U OJIb-
HBIX €TUHUII.

3. ®usuyecKue MOCTOAHHEIE.

4. Illkaaa 5JIeKTPOMAarHUTHBIX BOJIH.

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

6. MepnI 6e30macHOCTH IIPU ITIOCTAHOBKE U IIPOBeIeHUU Jadopa-
TOPHBIX PA0OT MO 3JIEKTPUUECTBY.

7. IlopsamoK pelreHnsa KOJIUUYECTBeHHbBIX 3a1ad.

TemaTnueckue TadIUIbI

1. TpaekTopusa IBUIKEHUA.

2. OTHOCUTEJILHOCTD JBUYKEHIA.

3. Bropoii 3akoun HrioToHA.

4. PeaKTUBHOE IBUKEHUE.

5. Kocmuueckuii kopabiab « BocTok».

6. Pabora cuisl.

7. MexaHUYeCK1e BOJHBI.

8. BsaumMoCBA3b BpaIlIaTEJIbHOTO U K0JIe0aTeJIbHOTO IBUKEeHHIA.
9. IluHaMUKa CBOOOIHBIX KOJIeOaHMA.

10. Buasr gepopmarimii 1.

11. Buasr gepopmarimii I1.

12. BpoyHoBcKoe nBu:Kenue. Juddysus.

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

15. UsmepeHnue TeMuepaTyphbl.

16. BuyTpeHHusasa sHepPrus.

17. [IBurareysib BHYTPEHHETO CTOPAaHUA.

18. ILlnaBaeHue, ucnapeHne, KUIeHNIeE.

19. IBuraresapb MOCTOAHHOTO TOKA.

20. Kpucraminueckue BelecTsa.

21. ArperaTHble COCTOSIHUA BEII[ECTBA.

22. CoxuokeHMe rasa IPU eTo U30TEPMUUECKOM CoKaTUMH.
23. IlepBoe HauaI0 TEPMOAUHAMUKU.

24. Bropoe HauyaJio TEPMOAUHAMUKH.

25. Pabora rasa B TepMOguHaAMUKE.

26. AguabaTHBIN IpoIlece.

27. 3akon l'efi-JIroccaka.

28. 3axou Boitna—MapuorTa.

29. 3akon Ilapisa.
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30. Muxa Kapuo.

31. JaBaeHue uaeaJ bHOTO rasa.

32. OmpenesieHre CKOPOCTE MOJIEKY.JI.

33. DKBUBAJIEHTHOCTDH KOJIMYECTBA TEILJIOTHI 1 PAOOTHI.
34. KII]I TentioBO¥ MaIIUHBI.

35. 3axoH Kynona.

36. JIuHUYN HAIPAKEHHOCTU 3JIEKTPOCTATHUUECKOTO TIOJIA.
37. [[nsJIeKTPUKU 1 IPOBOTHUKHU B JIEKTPUUECKOM IIOJIE.
38. DJIeKTPOHHO-JIyueBasd TPyOKa.

39. IToryIpOBOTHUKH.

40. ITonynIpoBOAHUKOBBIM JUOI.

41. Tpausucrop.

42. dHepreTUUYEeCKas CHCTeMA.

43. Tepmo- u poTOpPE3UCTOP.

44. TIpocTeHIuii paguONPUEMHUK .

45. ITpubGopbl MAaTrHUTORJIEKTPUUECKON CUCTEMBI.
46. CxemMa riIp0O3JIeKTPOCTAHITI .

47. Tparchopmarop.

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

50. IIIkaja sJIeKTPOMATrHUTHBIX BOJIH.

51. Paguonokamus.

52. PeHTrenoBCcKasa TpyoOKa.

53. OnbiT MaiikesabcoHA.

54. Mogesu cTpoeHHUS aToMA.

55. Onpenesienue 3apsaaa dJIeKTPOHA.

56. JJammia HaKaJIMBAHUS.

57. IlaBienue cBeTa.

58. Cxema ombiTa Pesepdopaa.

59. llenrnasa aAnepHaa peakus.

60. SImepHBI peakTop.

61. Jlazep.

62. 3Be3anl.

63. ComHeuHas cucreMma.

64. 3aTmeHuA.

65. Semna — mianera COTHEUHOI CUCTEMBI.

66. JIyua.

67. Il;maHeThl 3¢ MHOI TPYHIEI.

68. IlnaHeTHLI-TUTAHTHI.

69. Mansie Tesa COTHEUHOM CHUCTEMBI.

70. Comuiie.

71. Crpoenue CosHIIA.

72. Hama lamakTuka.

73. Ipyrue raJakTUKU.

74. I'ma3 Kak onTuYecKas cucreMa.

75. OuTuuecKre IprOOPHI.

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

ITpu pabore ¢ 5aeKTPOHHOI (POPMOI YUeOHUKA CIIeAyeT IIPI-
IEep:KUBATHCA OOITUX METOANUYECKUX MPUHIIUIIOB B COUETAHUU C Me-
TOAUKAMU MCIIOJb30BaHUA WHAOPMAIIMOHHBIX PEeCcypcoB. YuebHasa
IesATeIbHOCTh CTPOUTCS Ha OCHOBE CUCTEMHO-AEATEJIbHOCTHOTO O -
Xoma U MOJI’KHA CII0COOCTBOBATH (hOPMUPOBAHUIO YHUBEPCATHLHBIX
YyueOHBIX NeNCTBUM, IIPU 9TOM BUIBI AeATEJIbHOCTHU JOJKHBI COOTBET-
CTBOBATh CTyIleHU OOpasoBaHmA. BeayIimM BUAOM AeATEeIbHOCTHU
y4aIuxcsa OCHOBHOM ITKOJIBI ABJSIETCS IPYIIIIOBOE B3aUMOIelicTBIe,
mpu 9TOM OOJIbIIIOE BHUMAaHUE yaessercs padbore ¢ mH(POPMAIUMOH-
HO-IIOMCKOBBIMH 3aJaHUSIMU, JaJbHeNIllee PasBUTHUE IIOJYYAIOT
HaBBIKU cOopa, XpaHeHHUs, o0paboTKy MH(pOpPMAaUU, YCUINBAETCSI
nHTerpanusa 3uanuii. Ocoboe BHUMAaHNIE yAeJSeTCs IPUMeHeHNO II0-
JYUYEHHBIX 3HAHUKN B IIPOEKTHO-yYUYeOHOM, MCCJIeIOBATEIbCKON mes-
TeJIbHOCTHU Ha YPOBHE IPeATTpoGUIbHONI ITOATOTOBKN.

IIpu paboTe c 371eKTPOHHOI (POPMOI yUeOHUKA ITOABIAIOTCA O~
TMOJTHUTEIbHBIE BO3MOYKHOCTH /I PA3BUTUA MBICIUTEIbLHBIX U KOH-
TPOJIUPYIOIUX MeHCTBUM, a TaK:Ke KOMMYHUKATUBHBIX KOMIIETEH-
nuii. Takasg BO3MOXKHOCTEh 00€CIIeUBAETCA NHTEPAKTUBHBIMU MOIY-
JSMU KaK 00ydJarollero, Tak 1 MPOBEPOYHOT0 U KOHTPOJIUPYIOIIETO
xapakTepa. Pabora ¢ pasinuHbIMU NHGOPMAIITMOHHLIMU pecypcamMu
IOJI;KHA uepenoBaThCcs Oeceloil ¢ yuuTeaeM, oOCyKIeHUeM B T'PYyI-
max, 3allMCAMHU B TETPAAAX, UTPOBLIMHY d1eMeHTamMu. OqHAKO He cJie-
IyeT YBJIEKAThCS HATVISIAHOCTBIO, HAAO0 MOMHHUTH O HEOOXOZUMOCTH
GOopMUPOBAHUSA U PASBUTUS U IPYTI'UX HABLIKOB: UTEHUA, 00pabOTKU
TeKCTa, PA3BUTUA MOHOJOTUUYECKON PeUYU, B TOM UUCJE U C TIOMOIIIBIO
MHGOPMAIITMOHHBIX MYJIbTUMEIUHHBIX PECYPCOB.

MoKHO IPEIJIOKUTDH CIAEAYIOIIUN aJITOPUTM PabOTHI: BOCIPUA-
Te WHMOPMAIIUU, aHAJIU3 ITOJYUYeHHOU uHGOpMAINU, IIPOBEpKa
MOHUMAaHUsA, caMOOoIleHKa (pedJiekcus), onpeaeaeHne JaJlbHeHIero
MapIIpyTa IPOABUKEHUS B yueOHOM MaTepuale.

YuuTenb IOJIJKEH IIOKasaTh, KakK paboraTb ¢ mHQOpMAIUEH,
chopMyJIUPOBATE IeIW O0OyUYeHUusA, HAYUUTh paboTaTh ¢ mH(pOpMa-
IIMOHHBIMU 00'bEKTaMU, CTPOUTH 00pasoBaTeIbHbIE MaPIIPYTHI AJIS
ITOCTUKEHUSA IIOCTaBJIEHHBIX Ieseii. O0palmiaeM BHUMAaHNe, YTO I10-
CJIeIOBATEIbHOCTb PA0OTBHI C YUYEOHBLIM MATEPUAJIOM OIIPEeAeJIsIeT
YYUTEJNb C yUYETOM HHAWBUAYAJIBLHBIX OCOOEHHOCTEN KAayKIOro yua-
IIerocs WU IPYIIEI YUAIITUXC.

Pabora yuaruxcsa ¢ padHbIMY UCTOUHUKAMU WHGOPMAIIUU: TEK-
cTOM yueOHUKa, mH(GOpMAaIUell WIJTIOCTPATUBHOTO PAAa, MYJILTHU-
MeIUNHLIMU 00beKTaM!, IIO3BOJIAET aKTUBHO HCIOJIb30BaTh IOUC-
KOBBI€, HCCaeqoBaTeIbCKYe BUALI yUeOHbBIX NeCTBUIA.
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IlesATeIbHOCTD yUAIIUXCA 00513aTE/IbHO MTOJIMKHA COOTBETCTBOBATH
IOCTaBJIEHHOI yUueOHOII 11eJii, KOTOPYIO YUeHNKaM CHauaJja coobIa-
eT yYUTeJb, a B MOCJEJACTBUU OHU CAMU HAYYATCS €e CTABUTH. ITO
MOJKeT OBITh BHAKOMCTBO ¢ mH(poOpMaIueii, oopadoTka nuHGopMaIuu,
3arloMUHaHNe, UCI0JIb30BaHNe MH(POPMAIIUU IIPU PEITeHUN pPas3ind-
HBIX YUeOHBIX 3a4a4 U T. A. [Ipu padoTe ¢ HPOPMAITUOHHBIMU 00h-
eKTaMU MOTYT BCTPETUTHCA TEPMUHBI, KOTOPbIE CIOMKHBI AJIsI TTOHU-
MaHHuA. B 9TOM ciayuae paboTy ¢ MHPOPMAITMOHHBIMU UCTOUHUKAMI
cJaeayeT COBMeIATh C 3allCAMU B TeTPAAU 1 APYTUMU BUJAMU Aesd-
TEJILHOCTHU, CIIOCOOCTBYIOIIIUMY JIYUYIIIeMYy OCBOEHHUIO MaTepuasa.

ITocie 06CcyxIeHUS C YUUTEJIEM IIOJYUYEHHBIX CBEIeHUI YUeHUKU
OPUCTYIIAIOT K BBITIOJHEHUIO TPEHUPOBOUHBIX 3aJaHUM, O peIesIeH-
HBIX yUHTEJeM. YUUTEJDb JaeT YeTKNE NHCTPYKI[UHU 10 BBITIOJIHEHUO
WHTEePAKTUBHBLIX 3aJaHUNl W IPU HEoO0XommMocTH (OPMYJIUPYET
TpeboBaHUA K OPOPMJIEHUIO Pe3yabTaToB. Ecam yuarmmecs mocTa-
TOYHO TOJTOTOBJIEHBI, OHM PAbOTAIOT C 3aJaHUEeM CAMOCTOSATEIbHO.
HVToroM caMOCTOATENIbHOM PabOThI ABIAETCI KOJIEKTUBHOE 00CY K-
IeHre pe3yJIbTaToB. Ecau BLITTOJHEeHNE 3aJaHuil BEI3bIBAET 3aTPYI-
HeHUs, CJeIyeT COBMECTHO pa3odpaTh CIOCOOBI pPellleHns, a 3aTeM
HPEeAJOKUTh YUAIIMMCS CaAaMOCTOSTENbHO IMopaboTaTh ¢ MHTEpPaK-
TUBHBIM MOAYyJeM. BodaMoKHa KOJJIeKTHBHAA paboTa ¢ TPEeHUPOBOY-
HBIMU 3aJaHuAMU. Ec/iu yUnTe b cCUnTaeT, YTO U3yUaeMblii MaTepu-
aJ XOpOIII0 YCBOEH, MOJKHO OPTraHM30BaTh COPEBHOBAHUE MEKIY
yUalUuMUCA UJIN UX TPYIIIaMHU, a TaKiKe IPUMEHUTDh APYTrue Urpo-
Bole (pOopMBI. B ciyuae ecam yueHMK paboTaeT caMOCTOSTEJNBHO C
y4eOHBIM MATEePHUAJIOM U IIPU BBIIIOJHEHUU IIPOBEPOUYHBIX 3aJaHUN
WCIIBITHIBAET TPYAHOCTH, MOKHO IIOPEKOMEHI0BATh €My BLITOJTHUTDH
IOTIOJHUTEJIbHbIE TPEeHUPOBOUHBIE 3aJaHUA. B IPOTUBHOM ciiydae
cJenyer elre pa3 o0paTUThCA K MHPOPMAIIMOHHBIM 00'beKTaM, CIIpa-
BOUYHBIM MaTepuajiaM, o0pasIiiaM peleHuii u T. 1.

Yuureab BBIOMpPaeT HEOOXOAMMYIO 00pasoBATEJIbHYIO TPAEKTO-
puio, cIIoco6HY0 00eCIeUnTh BU3YAIN3AIUI0 IIPOXOKIASHUA TPACK-
TOPUU OOYUEeHUsI C KOHTPOJBLHLIMU TOUKAMU 3aJaHUM Pas3InIHBIX
BUJOB: NHGOPMAIMOHHBIX, TPAKTUUYECKUX, KOHTPOJbHBIX. POPMBI
opraHmsaluy y4eOoHo! AesATeIbHOCTU ONpPeNeIsaloTCa BugaMu yueo-
HOII paboThl, crieniuUKOi yueOHO I'PYIIIbl, U3yUYaeMbIM MaTepua-
JIOM, YUYeOHBIMU ITeJIAMMU.
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