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IHosicHuTEALHAA 3aIIUCKA

Pa6ouas mporpamma yuebHnoro npeameta «dusuka» (yriryOJIeHHBI YPOBEHB) COCTaBJICHA HA
ocHoBe DenepanbHOrO TOCYIAPCTBEHHOTO 0OOpPa30BaTENbHOIO CTaHAapTa CpelHero oOIIero
obpazoBanus (nmpuka3z MunoopHayku Poccun 0 17.05.2012 Ne413 «O6 yTBepxkaennu geaepaabHOTO
rOCyIapCTBEHHOT'0 00pa30BaTeIbHOIO CTaHAApTa CPEIHEr0 00IIero oopa3oBanus ( ¢ U3MCHCHHSIMH
n pononHeHusMu ot 29 nexabps 2014 r., 31 nexabps 2015 r., 29 urons 2017 r.), mporpamMmbl
«®u3uka. Yriayonéunsiii yposenb. 10—11 knaces» aBropoB O. A. Kpbicanosoii, I'. SI. Mskuiesa,
OOII COO u yue6noro mnana 'bOY COILI «Ilentp obpazoBanus» moc.Bapiamoro

Jannas paboyas mporpamMma peanusyercs Ha ocHoBe YMK :

- ®uzuka. Mexanuka. YrinyoneHusid ypoeHs. 10 kimacc. Mskumies [7.5., CunasikoB A.3.

- ®uzuka. MonekynsapHas ¢pusuka. Tepmoaunamuka. YrinyonaeHHbli ypoBenb. 10 kinacc. Mskuimes

I'.A., Cunsaxos A.3.

- ®uzuka. DnekTpoauHaMuKa. YriyonenHsiit yposens. 10- 11 kiacc. Msikumes .., Cunsikos A.3.
- ®usuka. Konebanust v BoaHbL.. YTayOaeHHbIH ypoBeHb. 11 knacc. Mskumes I'.4., Cunsko A.3.
- ®uszuka. Ontuka. Ksanrosas ¢usuka. Yriayonennslii yposens. 10 kmacc. Msxumes I7.51.,
CunsikoB A.3.

- ®usuka. Yriryonennsiid ypoens. 10 kimace. Meroaudeckoe nocobue. llatannna A.B.

- ®usuka. YrnyOnenusiit ypoBeHb. 11 kitacc. Metoauueckoe nocodue. [llatanuna A.B.

Ha usydenue yueOHOTO npeamera Gpu3uka Ha yriyOieHHOM ypoBHe oTBoauTcs B 10 kimacce — 5
4acoB B HeAeN0, 4To cocTasisgeT 175 gyacoB B roj, B 11 kitacce — 5 yacoB B HEJEJIIO, UTO COCTABIISIET
175 gacoB B roj. OO1iee ynciio yu4eOHbBIX 4acoB 3a JBa rojaa o0yuenus — 3504.

IInanupyemble pe3yJbTaThl 0CBOEHUSI Kypca

JIMIHOCTHBEIMH pE3vyibTaTaMu O6V‘-ICHI/I$I (bI/I31/IKe B CpCZIHCfI IIKOJIC ABJIAKOTCA:

* 68 chepe omHowlenull odyuarwuxci K cebe, K c80eMy 300p08bl0 K NO3HAHUIO cebsi — Ha
JIOCTIDKEHHE  JIMYHOTO  CYACThs, pEaM3alMi0  IMO3WTHBHBIX  KH3HEHHBIX  IEPCIEKTHB,
WHUIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPEICICHHUIO,
CIIOCOOHOCTH CTaBUTH II€NTM U CTPOUTH KU3HEHHBIE TIJIaHbl; TOTOBHOCTh U CIIOCOOHOCTh 00ECTIEYUTh
ce0e M CBOMM OJM3KUM JIOCTOMHYIO >KH3Hb B IIPOIECCE CAMOCTOSTENIbHOW, TBOPUECKOM U
OTBETCTBEHHOM JI€ATENbHOCTH, K OTCTAaUBaHMIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHHS,
BbIpa0aThIBaTh COOCTBEHHYIO MO3UIUIO O OTHOIIEHUIO K OOIIECTBEHHO-TIOTUTUYECKUM COOBITUSIM
MPOIIJIOTO ¥ HACTOSIIETO HA OCHOBE OCO3HAHUS M OCMBICICHHS UCTOPHH, TYXOBHBIX IEHHOCTEH U
JIOCTIDKEHUI Halled CTpaHbl, K CaMOPa3BUTHIO M CaMOBOCIHTAHUIO B COOTBETCTBHH C
00IIeYeTIOBEYECKIMH TICHHOCTSIMU U HJeallaMH TPAKIAHCKOTO O0IIEeCTBa; MPUHSITHE U peaTu3aIus
IIEHHOCTEN 310pOBOTO M Oe30macHOro obopas3a *Ku3HH, 0epekHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOILIEHUE K COOCTBEHHOMY (PU3UUYECKOMY U MICUXOJIOTHUECKOMY 3710POBbIO;

* 6 cipepe omuowenuii obyuarowuxca k Poccuu xax xk Pooune (Omeuecmsy) — poccHiicKast
UJCHTUYHOCTh, CHOCOOHOCTh K OCO3HAHMIO POCCUICKOW MISCHTUYHOCTH B MOJHKYJIBTYPHOM
COLIMYME, YYyBCTBO MPHUYACTHOCTH K HCTOPUKO-KYJIBTYpPHOH OOLIHOCTH POCCHUKCKOrO Hapoja U
cynpoe Poccun, naTpuoTH3M, rOTOBHOCTD K CiTyKeHHI0 OTeUYecTBY, €ro 3allUuTe; YBaXKEHHE K CBOEMY
HapoJly, 49yBCTBO OTBETCTBEHHOCTH Itepes PoanHOM, rop1o0cTH 3a cBOM KpaH, cBor Poauny, nponuioe
U HacTOsII[ee MHOTOHALIMOHAIBHOT0 HapoJa Poccun, yBaskeHHe rocy1apcTBEHHBIX CUMBOJIOB (repo,
¢nar, ruMH); (GopMUpOBaHHE YBAXKEHHS K PYCCKOMY S3bIKy KaK TOCYJapCTBEHHOMY S3bIKY
Poccutickoit denepanuu, sBISIOMEMYCS OCHOBOM POCCUNUCKOU

UJACHTUYHOCTHU U TJIAaBHBIM (DAKTOPOM HAIIMOHAIBHOTO CaMOOTIPEICIICHHUS; BOCIUTAHNUE YBAXKCHUS K
KyJIbTYyp€, S3bIKaM, TPAJUIMIM M 00bIUasiM Hapo0B, MpoxuBaromux B Poccuiickoit denepanuu;



* 8 cihepe omHOwEHUL 00YUAIOWUXCS K 3AKOHY, 20CYOAPCMBY U K SPANCOAHCKOMY 00uecmsy —
TPaKJIAHCTBEHHOCTh, TPAXKJIAHCKas TMO3UIMS aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUHCKOTO
00IIIecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIHMOHHBIC TIPpaBa U OOS3aHHOCTH, YBaXKAIOIIETO 3aKOH H
MIPABOIIOPSIOK, OCO3HAHHO MPUHUMAIOIIECTO TPAAWIIMOHHBIC HAIIMOHAIBHBIE OOIIeYeIOBEUECKUe
T'YMaHUCTHYECKHE M JEMOKPATHYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOW >KH3HU;
MIPU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX IPAB M CBOOO/T YEIOBEKA, KOTOPHIE MPUHAJIEKAT KAXKIOMY
OT POXICHUS, TOTOBHOCTh K OCYIIIECTBICHUIO COOCTBEHHBIX MPaB M CBOOO 0e3 HapyIIeHUs MPaB 1
CBOOOJT APYrHX JHIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC IIpaBa W CBOOOJBI YEJIOBEKA H
rpaKJaHWHA COTJIACHO OOIIECNPU3HAHHBIM MPHUHIMIIAM W HOPMaM MEXJIYHAapOJIHOTO IpaBa W B
cootrBercTBUU ¢ Koncturynueit Poccuiickoit denepanuu, mpaBoBas U MOJUTUYECKAS ITPAMOTHOCTH;
MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOU
MIPAKTUKH, OCHOBAHHOE HA JIUAJIOTe KYJIbTYp, & TAK)KE Pa3IMUHbIX (POPM OOIIECTBEHHOTO CO3HAHMS,
OCO3HaHUE CBOEr0 MECTa B IMOJIMKYJIBTYPHOM MHUPE; UHTEPUOPHU3ALMS LIEHHOCTEH JEMOKPATUHU U
COLIMATILHOU COJUAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYTHPOBAHUIOOTHOIICHUHA B TPYTITE WIIN
COLIMAJIbHOW OpraHu3allii; TOTOBHOCTH OOYYaIOIUXCS K KOHCTPYKTUBHOMY YYacTHIO B MPHUHITUU
pelIeHUH, 3aTparuBaroInuX IpaBa ¥ HHTEPECHl, B TOM

YHCIIC B pa3nuYHBIX  (opMax  OOIIECTBEHHOW CaMOOpraHU3alnH,
caMOympaBlieHUsi,  OOIMISCTBEHHO  3HAYMMON  JEATCIIBHOCTH;  NPHBEPKEHHOCTh  HJIEAM
WHTEPHAMOHAIIM3MA, JIPYKObI, pABEHCTBA, B3aUMOIIOMOIIIN

HapOJIOB;

BOCIIUTAHHE YBAXUTEIHLHOTO OTHOIICHHUS K HAIIMOHAILHOMY JOCTOMHCTBY JIFOJICH, MX UYyBCTBaM,
PEIUTHO3HBIM yOCKICHHUSIM; TOTOBHOCTh O0YYAIONINXCSI MPOTUBOCTOSATH HJCOJIOTHH IKCTPEMH3MA,
HAI[MOHATIN3Ma, KCEHO(OOWH, KOPPYIIUHU, AWUCKPUMHUHAIMU 110 COIHAJILHBIM, PEIUTHO3HBIM,
pacoBbIM, HAITMOHAJIBHBIM MTPU3HAKAM U JPYTUM HETATUBHBIM COLIMATIBHBIM SIBIICHUSIM;

* 6 chepe omHouleHULl 0OYUAIOWUXCA C OKPYICAIOWUMU T1100bMU — HPABCTBEHHOE CO3HAHHE U
MOBE/ICHHE HAa OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH, TOJNEPAHTHOTO CO3HAHUS U
MOBE/ICHUS B TOJUKYJIBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH AUAJIOT C IPYTUMHU JIObMH,
JOCTUTATh B HEM B3aMMOIIOHUMAaHMsI, HAXOJUTh OOIIUE e U COTPYIHUYATH TSl X JOCTUKCHHUS,
MPUHATAEC TYMaHUCTHUYECKUX IICHHOCTEH, OCO3HAaHHOE, YBAXKHTEIbHOEC W J0OpOXKeIaTeIhbHOe
OTHOIIICHHE K JIPYTOMY YeIIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO; CITOCOOHOCTh K COMEPEIKUBAHUIO
u (bOpMI/IpOBaHI/IIO MO3UTUBHOI'0O OTHOILICHUA K JIOJAAM, B TOM YUCIIC K JUIAM C OIpaHUYCHHBIMU
BO3MOXXHOCTSIMHU 3J0POBbA U HHBAJIUAAM, 6epe>1<H06, OTBECTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHUC K
(U3NYECKOMY U TICUXOJIOTHYECKOMY 370POBBIO APYTUX TOJIEH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;
(dhopMUpOBaHNE BBIPAKEHHOU B MOBEACHUHM HPABCTBEHHOW MO3WIIMH, B TOM YHCJE CIOCOOHOCTH K
CO3HATENFHOMY BBIOOpPY 100pa, HPAaBCTBEHHOTO CO3HAHWS M TOBEACHHUS HAa OCHOBE YCBOCHUS
OOIIIeUeIOBEUECKUX [IEHHOCTe ¥ HPAaBCTBEHHBIX UYBCTB (YeCTh, JONT, CIPaBEATUBOCTD,
MUJIOCEPINE U IPYIKEITIOONE); KOMIETCHIINA COTPYTHHYECTBA CO CBEPCTHUKAMH, JCTHMHU MIIAJIIICTO
BO3pacTa, B3pOCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, YU4eOHO-MCCIIeI0OBATEIBCKOM,
HpOGKTHOI\/'I " JPYyrux BUAax J€ATCIbHOCTH,

* 6 cghepe omHoweHUT 0OYYAIOWUXCSL K OKPYHCATOUWEMY MUDY, K HCUBOL NPUPOOE,XYO0HCECTEEHHOT
Kylibmype — MHPOBO33PEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
S3HAYMMOCTb HAYKH, T'OTOBHOCTH K HAYYHO-TCXHHYCCKOMY TBOPYCCTBY, BJIAJCHHC I[OCTOBCpHOI;'I
uHpopManrel O TMepeloBBIX JOCTIKEHHSIX M OTKPBITUAX MHPOBOW M OTEUECTBEHHOW HayKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCcTpoiicTBEe MHpa 1 00IIEeCTBa;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA TIPOTSKEHUH BCEH
KM3HH, CO3HATEIFHOE OTHOIIEHHE K HEMPEPhIBHOMY OOpa30BaHUIO KAaK YCJIOBUIO YCIICUTHON
po¢eCCHOHAIBPHON 1 OOIIIECTBEHHON JEATEILHOCTH; IKOJIOTHYECKask KyJIbTypa, OepexHoe



OTHOIICHHE K POJHOW 3emjie, MPUPOIHBIM OorarctBaM Poccuu M Mupa, MOHUMAaHUE BIMSHHUS
COLIMAJIbHO-)KOHOMHUYECKUX TIPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLUAIBHOM CpPEIbl,
OTBETCTBEHHOCTb 33 COCTOSHME IIPUPOJHBIX PECYypCOB, YMEHUH M HABBIKOB Pa3yMHOIO
IIPUPOJOIOIB30BAHUS, HETEPIIMMOE OTHOLICHUE K JEHCTBHUSM, IPUHOCAIIMM BpEI 3KOJIOTHH;
NpUOOpPETEeHUE OMBITA IKOJOTO-HANPABIEHHON IEATENbHOCTH; ICTETUYECKOE OTHOIIEHUE K MUDY,
TOTOBHOCTB K 3CTETHYECKOMY O0YCTPOICTBY COOCTBEHHOTO OBITA;

* 6 chepe omuowenul 06yuarOWUXcs K mpyoy, 6 cghpepe coyuanrbHo-3KOHOMUYECKUX OMHOUEHUI —
yBa)KCHUE BCEX (OPM COOCTBEHHOCTH, TOTOBHOCThH K 3aIlUTE CBOCH COOCTBEHHOCTH; OCO3HAHHBIH
BbIOOp Oyaymiei mpodeccuu Kak MyTh U CIIOCO0 peain3alud COOCTBEHHBIX YKM3HEHHBIX IUIAHOB;
TOTOBHOCTh OOYYAIOIIMXCS K TPYAOBOW MPO(PECCHOHATBHON JIEATEIBHOCTH KaK K BO3MOXKHOCTH
y4acTus B pelieHun JIMYHBIX, 00ILECTBEHHBIX, rOCY/IapCTBCHHBIX,
O0LICHAMOHATIBHBIX MPOOJIEM; MOTPEOHOCTh TPYIHMTHCS, YBOKCHHE K TPYAy U JIIOASIM TPYa,
TPYJIOBBIM JOCTHXKCHHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K Pa3sHbIM
BUJIAaM TPYAOBOIl JEATEIBHOCTH, TOTOBHOCTh K CaMOOOCIY)KHBAHHUIO, BKJIIOYas OOydYeHHE U
BBIIIOJIHCHUE JOMAIITHUX 00s13aHHOCTEH.

MeranpeamMeTHble pe3ybTaThl 00y4eHUs PU3KMKE B CpeiHel IKOoJIe IPECTaBICHbI TpeMs IpyInaMu
YHHUBEPCAJIbHBIX YU€OHBIX JeHCTBUI.

PGFVHSITI/IBHI:IG YHUBCPCAJIBbHBIC V‘IC6HI)IC I[CﬁCTBI/Iﬂ

Bbll’lyCKHuK HAy4yumcs.

* CaMOCTOSITENILHO ONMPEAEATh LEIH, CTABUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a41 B
00pa3oBaTeNbHON JIEATEIbHOCTH u JKU3HEHHBIX CUTyalusxX;
* OLICHMBATh PECYPCHI, B TOM UHUCIIE BpeMs U JApyrue HeMaTepHallbHbIe PeCypChl, HEOOXOIUMBIE /TS
JNOCTHKECHHUS ITOCTaBJIECHHON paHee eI,
* CONOCTaBJIATh UMEIOLINECS BO3SMOXHOCTH U HEOOXOUMBIE ISl TOCTHKEHUS LIENIU PECYPCHI;

* OpraHu30BBIBATH 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl AOCTHXKEHUS MOCTaBICHHON
LETIH;

. ONpENEATh HECKOJIBKO myTen JOCTH>KEHHUS ITOCTaBJIECHHOMN LETH;
* BbIOMpaTh ONTUMAJILHBIM MyTh AOCTHXKEHHUS 1IEJIU ¢ yueToM 3(P(GEeKTUBHOCTH PacXo0BaHUs
pecypcoB U OCHOBBIBAsICh Ha COO0OpaXkeHHsIX ITUKH u MOpAJIH;
* 3aJ1aBaTh [1ApaMETPbl U KPUTEPUH, 10 KOTOPBIM MOKHO OIIPEIEIUTH, UYTO LIEJIb JOCTUTHYTA;

* COINOCTaBJIATh IOJYYEHHBIH PE3yJIbTaT ACATEIBHOCTH C IOCTABICHHOU 3apaHee LEIbIO;

* OLIGHWBATh IMIOCIIEJCTBUS JOCTMKEHHS] TIOCTAaBJICHHOM 1eNM B Y4YeOHOM JesATeNbHOCTH,
COOCTBEHHOM KHM3HU U KU3HU OKPYKAIOIIUX JIFOCH.



ITo3HaBaTeabHbIC YHUBEPCAIILHBIC V‘-IGGHBIG JCUCTBHS

Bbll’lyCKHI/lK Hayuumcs.

* KPUTUYECKHU OLEHHBATH M HHTEPIPETUPOBATH HHPOPMAIIUIO C PA3HBIX MO3UIIHIA;
*  pacno3HaBaTh U (PUKCUPOBATH IPOTHUBOPEUMS B MHPOPMALMOHHBIX UCTOYHHUKAX;
* UCIIOJIB30BATh Pa3JIMYHbIE MOJEIBbHO-CXEMATUUYECKUE CPEACTBA JIs IIPEACTABIICHHS BBIIBICHHBIX

B MH(OPMALIMOHHBIX HCTOYHUKAX IPOTUBOPEUHIL;
* OCYILECTBIISTH pa3BepHYTHIN HHPOPMAIIMOHHBIHN MOUCK U CTABUTH HA €r0 OCHOBE HOBbIE (yueOHbIE
UII03HABATEIIbHBIC) 3aJauu;

. MCKaTh U HAXOJIUTh OOOOIICHHBIE CIIOCOOBI PellIeHUs 3aay;

* NPUBOJUTH KPUTHUYECKHE apIyMEHThI KaK B OTHOIIEHUU COOCTBEHHOI'O CYXKAEHUs, TaK U B
OTHOLLICHUU necTBuit U CYX/1eHUI Jpyroro;
. aHaAJIM3UPOBATh U MPEOOPa30BBIBATH IPOOIEMHO-IIPOTUBOPEUMBBIE CUTYAIIUH;

* BBIXOJWTH 3a paMKH Yy4yeOHOTro MpeAMeTa U OCYLIECTBIIATh LEJICHANPABIECHHBIH IOMCK
BO3MOKHOCTH LIMPOKOTO IIEpeHOca CPeJICTB U CIOCOOOB JIEHCTBUS;

* BBICTPaMBaTh HMHIUBUAYAIbHYIO OOpa30BaTENIbHYIO TPAEKTOPUIO, YUYMUTBIBAas OIPAaHUYEHUS CO
CTOPOHBI ApyTux YYaCTHUKOB U pecypcHble OrpaHUYEHMS;
* MEHATh M yJAEP’KUBATh pa3Hble MO3ULUU B M03HABATEIbHOM AEATEIBHOCTH (OBITh YYEHHKOM U
yuutenem; (GopMyaupoBaTh 00pa30BaTeNbHBIN 3alpOC U BBINOJIHATh KOHCYJIbTaTUBHBIC (DYHKIUU
CaMOCTOSITENIbHO; CTAaBUTh MNpoOsieMy M paboTaTh HaJ €€ pEUICHHEM; YIpPAaBIATh COBMECTHOMN
ITO3HABATEIIBHON JEATEIbHOCTBIO u HOTYUHSTHCS).

KOMMVHI/IKaTI/IBHI)Ie YHUBEPCAJIBHBIC V‘-I€6HI)IC I[Cf/iCTBPIH

Bbll’lyCKHuK HAy4yumcs.

* OCYUIIECTBJISTH JICTIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPHU
00pa30BaTeNbHON OpraHu3alii, TaK 1 3a € TpeesiaMu);

* [IpY OCYIIECTBJICHUHU I'PYNHOBON pabOThl OBITh KaK PyKOBOJUTENIEM, TaK U YICHOM MPOEKTHOU
KOMaH/bl B pa3HbIX POJISX (T€HEPATOPOM UAEH, KpUTUKOM, UCTIOTHUTENEM, TPE3EHTYIOMUM H T. 11.);
* Pa3BEpPHYTO, JOTUYHO M TOYHO M3JArarb CBOK TOYKY 3PEHHS C MCIOJIb30BAaHUEM aJ€KBaTHBIX
(ycTHBIX u MMCEMEHHBIX ) SI3bIKOBBIX CpPEJICTB;
* pacro3HaBaTh KOH(MIMKTOTCHHBIE CUTYAIMH U TIPEJ0TBPAIIAaTh KOH(PJIUKTHI O MX aKTUBHOU (pa3sl;
* KOOPJIWHHUPOBATH M BHIMIOJIHATH pabOTy B YCIOBHSIX BUPTYaIbHOTO B3aUMOJCUCTBUS (WU
COueTaHus peanbHOTO u BUPTYAJIBLHOTO);
* COTJIAaCOBBIBAThH MO3HIIMU YJIEHOB KOMaHIBl B Ipoliecce padoThl HaA OOIIUM MPOITYKTOM/
perieHueM;

* IIPEICTABIATH MyOIUYHO Pe3yIbTaThl MHANBUIyAIbHON U IPYNIOBOM AESITEIbHOCTH, KaK Mepes
3HAKOMOW, TaK u nepen HE3HAKOMOU ayAUTOPHUEH;
* 10A0MPaTh MAPTHEPOB VI AETOBOI KOMMYHUKAIIUH, UCXOIS U3 COOOpaKEHUH Pe3yIbTaTUBHOCTH



B3aHMOJICHCTBHS, a HE JIMIHBIX CHMIIATHH;

*  BOCHPUHHUMATH KPUTHYECKHE 3aMEUaHHsI KaK pecypc COOCTBEHHOT'O pa3BUTHS,

* TOYHO U €MKO (OpMYJIHMpPOBATh KaK KPUTHYECKHE, TaK M OJOOpUTENbHBbIC 3aMEUaHUs B ajpec
Apyrux JIOJeH B paMKax JelOoBOW M 00pa3oBaTelNbHOH KOMMYHHKAIMM, W30eras MpU STOM
JIMYHOCTHBIX

OLIEHOYHBIX CYKJICHUM.

IIpeaMeTHEIC PEe3YAbTATHI O6V‘ICHI/I$I (bI/I3I/IK€ B CpEJIHEH IIIKOJIE

BoinyckHUK Hay4IHUTCS

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTD
HAaYy4YHUTbCA

* 00BSCHSATH U AaHATU3UPOBATH POJIb K MECTO
¢bu3uku B GOPMHUPOBAHUU COBPEMEHHOMN
HAYYHOH KapTUHBI MHpPA, B PAa3BUTHU
COBPEMEHHOM TEXHUKU M TEXHOJIOTHUH, B
NPaKTHYECKOH EeSITeNbHOCTH JIOICH;

* XapaKTEepHU30BaTh B3aMMOCBS3b MEXKILY
(bU3MKOHN U APYTUMH €CTECTBEHHBIMH
HayKaMu;

* XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEWKIY
OCHOBOIIOJIATrAIOMIMMHU HAYYHBIMU
MOHATHUSIMH: TIPOCTPAHCTBO, BPEMsI, MATEPHs
(BemiecTBo, MoJe), ABUKEHUE, CHIIA, YHEPTHUS,
* IOHUMATh U OOBSICHATH LIEIOCTHOCTD
¢bu3nvecKkoil TeopuH, pazaIuyaTh PaHULIBI €€
MPUMEHUMOCTH ¥ MECTO B PSIY JPYTUX
(bU3NYECKUX TEOPHii;

* BIIQJIETh MIPUEMAMH TIOCTPOCHUS
TEOPETUYECKHX JIOKA3aTEIBCTB, a TAKKE
MIPOTHO3UPOBAHHS 0COOCHHOCTEH MPOTEKAHHS
(U3NIECKUX SBICHHUIA U MPOLIECCOB HA OCHOBE
MOJTyYEHHBIX TEOPETUUYECKUX BBIBOJIOB U
JI0Ka3aTeNbCTB;

* CaMOCTOSATEILHO KOHCTPYHPOBATh
AKCIIEPUMEHTAIbHBIC YCTAHOBKH IS
MPOBEPKH BBIIBUHYTHIX TUIIOTE3,
paccuuThIBaTh aOCOIOTHYIO U
OTHOCHUTEJIbHYIO MTOTPEIIHOCTH;

* CaMOCTOSATENIBHO IJIAHUPOBATh U IPOBOIUTH
¢bu3nvecKkre 3KCIeprUMEHTHI;

* pemaTh MPaKTHKO-OPHEHTHPOBAHHEIC
Ka4eCTBEHHBIE U PacYECTHBIC (PH3UIECKUE
3a71a4M KaK ¢ OTMOpOi Ha M3BECTHBIC
¢du3HuecKre 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIEJIU, TaK U C OIIOPOI Ha TEKCTHI C
n30BITOYHON HH(OPMAITHEH;

* 00BSACHATH TPAHUIIBI IPHMEHEHHS

* IPOBEPSTH IKCIEPUMEHTAIbHBIMU
CpE/ICTBaMU BBIIBUHYTHIC TUTIOTE3HI,
bopmyupys 11e7b UCCIIEA0BAHMS, HA OCHOBE
3HAHHUSA OCHOBOIIOJIATAOIIHNX (DU3UICCKUX
3aKOHOMEPHOCTEH U 3aKOHOB;

* OIMKMCHIBATH U AaHAIM3UPOBATH MOTYUECHHYIO
B pe3yJIbTaTe MPOBEACHHBIX (PU3HUECKUX
AKCIIEPUMEHTOB UH(OPMALIUIO, OTIPEACIIATh
€€ JIOCTOBEPHOCTB;

* IOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b
MEXy OCHOBOTIOJIAralOIIMMU HAYYHBIMH
MOHSTUSMHU: IIPOCTPAHCTBO, BpEMsI, MaTEepus
(BetiecTBo, MoJie), IBUKEHHE, CUIIA, SHEPTHUS;
* pemIaTh SKCIePUMEHTAIbHBIE,
KayeCTBEHHBIE U KOJNYECTBEHHEIE 3aaUN
OJIMMITUATHOTO YPOBHS CIIOKHOCTH,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI, a TAKKE
ypaBHEHUs, CBS3bIBaIONINE (PU3UIECKUE
BEJIMYNHEL,

* AaHAJIM3UPOBATH TPAHUIIBI TPUMEHHUMOCTH
(bu3NYECKNX 3aKOHOB, TOHUMATh BCEOOIIIHIA
XapakTep QyHIaMEHTaIbHBIX 3aKOHOB H
OTPAaHUYEHHOCThH UCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

* hopMyIHPOBATH U PENIATh HOBBIC 3a/1a4H,
BO3HUKAIOIINE B X0JIe Y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOMN
JIESITENLHOCTH;

* YCOBEPIIICHCTBOBATH MIPHUOOPHI K METOIBI
HCCIICAOBAHUS B COOTBETCTBUH C
MMOCTaBJICHHOM 3a7aueii;

* HICIT0JIL30BaTh METOJIbl MATEMAaTHYECKOTIO
MOJICJIUPOBAHUS, B TOM YHCJIE TPOCTEHILINE
CTATUCTUYECKUE METOMBI JUIsl 00pabOoTKH
PE3yIBTATOB IKCIIEPUMEHTA.

O0GecneynTh TOCTHKEHUE TUIAHUPYEMBIX




M3YYEHHBIX (pU3MYecKHX MOAEeH mpu
pereHnH GU3NIECKUX U MEXKIPEAMETHBIX
3ajay;

* BBIIBUraTh I'MIIOTE3bl HA OCHOBE 3HAHUS
OCHOBOIIOJIAraroIMX (PU3HMUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB;

* XapaKTepU30BaTh IN100aIbHbIE IPOOIIEMBI,
CTOSILIHUE MEPE YEIIOBEUECTBOM:!
SHEPIreTUYECKUE, CHIPhEBBIC, SKOIOTMYECKHE
U pOJib (PU3UKH B PELICHUH ITUX TPOOIIEM;

* 00BSACHATH MPUHLIUIIBI PAOOTHI U
XapaKTEePUCTUKH N3YUYEHHBIX MAIIIUH,
IpUOOPOB U TEXHUYECKUX YCTPOMCTB;

* 00BACHATH YCIOBHSI IPUMEHEHUS
¢bu3nyecKux MoieNnel pyu peleHnn
(bu3nUecKux 3a/1a4, HAaXOIUTh aJIeKBATHYIO
MIPEUIOKEHHOH 3a/1a4€ (PU3NIECKYIO MOJETIb,
paspemiath npobaeMy Kak Ha OCHOBE
UMEIOIIUXCS 3HaHUH, TaK U IPU IOMOILU
METO/I0B OLIEHKHU.

ITprMeHUTETBHO K TEMaM Kypca yueHuK
cmooicem.

— 3Hamb’ IPEIMET U METO/Ibl UCCIIEIOBAHUS
¢uzuku. CTpykTypy (pU3HUECKUX TEOPHil,
METOJ HayYHOTO TIO3HAaHUs, 0COOEHHOCTH
U3Y4YeHUs PU3UKU;

— 00bsACHAMb ABICHUS: IOCTyHATEIbHOE
JBMKEHUE; TBH)KEHUE 110 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJTYJIIO CKOPOCTBIO;
JBMKEHHE TeJa, OPOIIEHHOTO MO YIJIOM K
TOPU30HTY; CBOOOIHOE MaJIEeHUE TEI;
OTHOCHUTEIIHOCTD JIBHKEHHUS; WHEPITHS;
B3aWMO/JICHCTBHE; BCEMHPHOTO TATOTCHUS,
YIPYTOCTH, TPEHHUS, HEBECOMOCTH U
neperpys3Ku; BpallaTelbHOe JBIKEHUE,
paBHOBECHsI TBEPJIOTO Tea; AedopMaruu
TBEPJIBIX TEJ, AaBICHHUE B *KUIKOCTAX U rasax,
MIOJIET TeJT; KosiebaTenbHOe BUKEHUE,
CBOOO/THBIE, 3aTyXaIOIINE U BBIHYKICHHBIE
KoJieOaHus1, pe30HAHC, aBTOKOJICOaHN,
TIpeBpalieHne YHEPTUN TIPU TAPMOHHYECKIX
KoJ1e0aHuUsX; BOTHOBOM MPOIECC, N3TyUYEeHUE
3ByKa, HHTEPPEPECHITUSA U TUPPAKINS BOJH,
OTpa)KCHHE U MPEIIOMIICHUE BOJIH,
aKyCTHYECKUN pe30HaHC, 00pa3oBaHHe
CTOSTYEH BOJIHBI, My3bIKaJIbHBIEC 3BYKHU U
IIyMbl; OPOYHOBCKOE JIBUIKEHUE,

pe3yIbTaTOB OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOI MPOTrpaMMBbl, CO3/1aTh
OCHOBY JJISl CAMOCTOSITEILHOTO YCIIEITHOTO
YCBOCHHUS 00YYArOIIMMHUCS HOBBIX 3HAHUH,
YMEHH, BUJIOB U CIIOCOOOB I€ATEIbHOCTU
JIOJIKEH CUCTEMHO-AESITENIbHOCTHBIN MOAXO/.
B cooTBeTcTBHM € 3TUM NOAXO0JA0M UMEHHO
aKTUBHOCTb 00YYaroIIMXCs MPU3HAETCS
OCHOBOM JTOCTM>KEHUS Pa3BUBAIOIIUX LIeJIeH
00pa3oBaHusi — 3HAHUS HE MEPEIaloTCs B
TrOTOBOM BHUJIE, a I0OBIBAIOTCS YUAIIUMHUCS B
MpolIecce MO3HABATEIbHOU NeATEIbHOCTH.

B pe3ynbrate yaeOHO-HCCIeI0BATENBCKON U
MIPOEKTHOM J1€ATEIbHOCTH BBIIYCKHHUK
MOJIYYMT NpeACTABJICHHE!

* 0 GpUIOCOPCKUX U METOIOJIOTHYECKUX
OCHOBAHUSIX HAYYHOU JEATEIbHOCTH U
Hay4HbIX METOJ1aX, IPUMEHSIEMBIX B
HCCIIEIOBATENILCKON U IIPOEKTHOMN
JIeATEIbHOCTH;

* 0 TAaKUX MOHATHUAX, KAK «KOHIETILIHS,
«HAy4yHas TUIOTE3a», «KMETO»,
«IKCIIEPUMEHT», «HATEKHOCTb TUIIOTE3bD,
«MOJIENbY, «METOJ cOOpa» U «METOJ aHAIH3a
JTAHHBIX);

* 0 TOM, YeM OTJIMYAIOTCS UCCIICIOBAHUS B
T'YMaHHUTAPHBIX 00J1aCTSIX OT UCCIIEIOBAHUMN B
€CTECTBEHHBIX HAyKaX;

* 00 UCTOPUM HAYKHU;

* 0 HOBEHIIMX pa3paboTKax B 00JIaCTH HAYKH
1 TEXHOJIOTHI;

* 0 IIpaBUJIaX U 3aKOHAX, PETYJIUPYIOMINX
OTHOIICHHSI B HAYYHOU, N300peTaTeIbCKOM 1
HCCJIEIOBATENLCKUX O0IACTAX JAEATeIbHOCTH
(maTeHTHOE MpaBo, 3alllUuTa aBTOPCKOTO IIpaBa
U T.IL);

* 0 JICITETLHOCTH OPTaHU3AIUI, COOOIIECTB 1
CTPYKTYp, 3aMHTEPECOBAHHBIX B pe3yJIbTaTax
MCCJIEIOBAHUI U TTPEAOCTABIISIONINX PECYPCHI
JUISl TPOBE/ICHUS UCCIIEIOBAHUN U
peanu3anuu MpoeKToB ((POHIBI,
rocyJapCTBEHHBIE CTPYKTYPHI,
KpayadaHIuHTOBBIC CTPYKTYPHI H T. 11.).
BbInycKHUK cMOKeT:

* peaTh 3a/1a4u, HaXOJAIINECS Ha CThIKE
HECKOJIbKUX YUE€OHBIX AUCLIUILINH
(MeXIpeIMeTHBIE 3aJauH);




B3aUMO/ICHCTBUE MOJIEKYJI; TEIIJIOBOE
paBHOBecHE, HEOOPATUMOCTD MPOIIECCOB B
MPUPO/IE; UCTIapEHUE, KOHACHC AU,
PaBHOBECHE MEXKTY JKUJIKOCTBIO U Ta30M,
KPUTUYECKOE COCTOSIHHUE, KUTICHUE,
CKWIKEHHE I'a30B, BIIAXKHOCTh BO3/1yXa;
MMOBEPXHOCTHOE HATSKEHUE, CMauuBaHUE,
KanuJUISIpHBIE SIBJICHUS; TIJIABJIICHUE U
OTBEpJICBaHKE, U3MEHEHHUE 00beMa TeJla IPu
IJIaBJICHUW U OTBEPJICBaHUH, 1e(DEKTHI B
KpUCTaJlIaX; TeIIOBOE JIMHEHHOE U 00beMHOE
paclIUpeHne, pacCINPEHUE BOBI;
3JIEKTPU3ALHNS TEN, B3AUMOJACHCTBHE
HETIOJABUKHBIX JIEKTPUUYECKUX 3aPsI0B
BHYTPH OJIHOPOJHOTO JAUDJICKTPUKA,
AJIEKTPOCTATHYECKAS

3a11UTa, TOJISPU3ALMS JUIIEKTPUKA;
CONPOTUBJICHUE, CBEPXIPOBOIUMOCTH;
3JIEKTPOHHAs TPOBOJAUMOCTH METAJLIOB,
AJIEKTPUYECKUM TOK B pACTBOPaX M pacIuiaBax
3JIEKTPOJIUTOB, SJIEKTPUYECKUM TOK B raszax,
AIEKTPUYECKUN TOK B BAKyyME,
AIEKTPUUYECKUN TOK B MOIYNIPOBOJIHHUKAX;
BO3HUKHOBEHHE MarHUTHOTO ITOJIS,
MarHuTHBIC B3aNMOJECHCTBHS, JCHCTBHUE
MarHUTHOTO TIOJISI Ha TIPOBOJTHUK C TOKOM,
JIEWCTBUE MAarHUTHOTO TTOJISI HA JBHKYLIAKCS
3apsT; AJIEKTPOMArHUTHASE MHIYKIIHS,
CaMOMHAYKIMS; TapaMarHeTU3M,
TuaMarHeTusM, (peppomMarneTusm;
CBOOOJTHBIE W BBIHYKJCHHBIC dJIEKTPUUECKUE
KoJieOaHus1, IPOIIECCHI B KOIeOaTeTbHOM
KOHTYpPE, PE3UCTOP B IIEMHU MEPEMEHHOTO
TOKA, KaTyIllIKa MHAYKTUBHOCTH B L€
MEPEMEHHOT0 TOKa, EMKOCTh B LIETIH
MIEPEMEHHOT0 TOKA, PE30HAHC B
AIEKTPUUYECKOH 1IENH; TeHEpUPOBAHUE
AIEKTPUIECKOIN DPHEPTUH, BHIMIPSIMIICHHE
MEPEMEHHOTO TOKa, COCIMHEHUE
MOTpeOUuTeNel AMEKTPUIESCKON SHEPTHH,
repeiaya u pacrpeiesieHUe JIEKTPUIECKOM
SHEPTHUH; BOSHUKHOBECHHE
3JIEKTPOMArHUTHOIO TOJIs, epeaadya
3JIEKTPOMATrHUTHBIX B3aMMOJICHCTBHM,
MOTJIOIICHUE, OTPaKEHHE, PETOMIICHHUE,
uHTEpQEepeHIUs TEKTPOMArHUTHBIX BOJH,
pacnpocTpaHEeHHE paIMOBOJIH,

* HCIIOJIb30BATh OCHOBHOM aJIrOpUTM
UCCJICIOBaHMS ITPU PELIEHUN CBOUX Y4eOHO-
MIO3HABATEJIbHBIX 3a/1a4;

* HCIIOJIb30BaTh OCHOBHBIC MPUHIIMITBI
MPOCKTHOH IS TEbHOCTH MPH PEILICHUN
CBOMX Y4eOHO-TIO3HABATENIbHBIX 3a/1a4 U
3aj1a4, BOSHUKAIOIIMX B KYJIbTYPHOH U
COLIMAJIBHOM KHU3HH;

* HCIIOJIH30BATh AJIEMEHTHI MATEMAaTUYECKOTO
MOJICJINPOBAHUS [P PEILICHUH
UCCIIEIOBATEIBCKUX 3a/ay;

* MCIOJIb30BATh 3JIEMEHTHI MAaTEMATHYECKOTIO
aHayM3a JJIsl UHTEPIIPETaIK Pe3yIbTaToB,
MOJIy4YE€HHBIX B X07I€ y4eOHO-
MCCJIEI0BATENbCKOM PabOTHI.

C Touku 3peHust GopMUPOBAHUS
YHHMBEpCAJIbHBIX YUEOHBIX AEHCTBHIH, B X0/1€
OCBOCHHMS MTPUHIIUIIOB yueOHO-
HCCIIEI0BATENBCKON U TPOEKTHOM
JeSITeIbHOCTEH BBIIYCKHUMK HAYYHTCS .

* (opmysIMpoOBaTH HayUHYIO I'MIIOTE3Y,
CTaBUTH 1IeJIb B paMKax UCCIIE0BAaHU U
NPOEKTHUPOBAHUS, UCXOSI U3 KyJIbTypHOU
HOPMBI B CO00pa3ysich C IPEACTAaBICHUSIMHI
00 oOmieMm OJtare;

* BOCCTaHABJIMBATh KOHTEKCTHI U Iy TH
Pa3BUTHS TOTO WM MHOTO BUJa HAYYHOU
JeSITeIbHOCTH, OTIPEJIeIIsAisi MECTO CBOETO
UCCIIEIOBaHMS WIIM ITPOEKTa B 00IIEM
KYJIbTYpHOM IPOCTPAHCTBE;

* OTCIIe)KMBATh M IPUHUMATh BO BHUMaHUE
TPEHIBI ¥ TEHICHIIUH Pa3BUTHS PA3IMIHBIX
BUJIOB JICATEIBHOCTH, B TOM YHCJIE HAYYHBIX,
YUUTBIBATh UX MIPU TIOCTAHOBKE COOCTBEHHBIX
IeJeH;

* OIICHUBATH PECYPCHI, B TOM YHUCIIE U
HeMaTepuaibHble, TAaKUe, KaK BpeMs,
HE00XOIUMBIE /IS IOCTHIKEHUS
MOCTaBJIEHHOW 1EeJH;

* HaXOJWTh PA3TUYHBIC UCTOUHUKU
MaTepHaJIbHBIX 1 HEMaTePHATBLHBIX PECYPCOB,
MPEOCTABIISIONINX CPEACTBA JIIIS
IIPOBE/ICHUS UCCIEIOBAHNMN U peaTn3au
MPOEKTOB B PA3IMUHBIX 00JACTAX
JeSITEIbHOCTH YeNIOBEKa,

* BCTYNaTh B KOMMYHHKAIIHIO C IepKaTeIIMU
Pa3JIMYHBIX THUIIOB PECYPCOB, TOUHO U




paaroioKanus, 00pa3oBaHNUE BHCOCHTHANA;
MPSIMOJIMHEIHOE PacIpoCTpaHEHHE CBETA,
OTpakKEHUE U MPEIOMIICHHE CBETA, OJTHOE
OTpa)KCHHE CBETa, pepaKIus CBETa, MUPAXK,
abeppanust; naTephepeHus, Tuppakuus,
JHCTIEPCHUs U TIOJISIPU3ALIUS CBETA; U3JIyUYeHHUE
cBeTa (TEIUIOBOE U3IIy4YECHHUE,
AJIEKTPOIFOMHHECIICHIINS,
KaTOJIOJFOMUHECIICHITHS,
XEMUITFOMHHECICHITNS,
(OTOIFOMUHECTICHITHS ); OTHOCUTEIBHOCTh
OJTHOBPEMEHHOCTH, OTHOCHUTEIHHOCTb
PacCTOSIHUI, OTHOCUTEIIBHOCTh IIPOMEKYTKOB
BPEMEHH; PAaBHOBECHOE TEIIOBOE M3ITyUCHHE,
dororddekr, ra¢pdext Komnrona, naBnenue
CBETa, XUMHUYECKOE JICHCTBUE CBETA, 3aIUCh U
BOCIIPOU3BE/ICHHUE 3BYKa; U3JIy4CHUE CBETA
aTOMOM, KOPIYCKYJIIPHO-BOJTHOBOM Jyaiin3m;
€CTECTBCHHASI U HCKYCCTBEHHAs
PaIMOaKTUBHOCTD; ClIab0e B3aUMOJICHCTBHE,
B3aUMOJICHCTBHE KBAPKOB; BOBHUKHOBCHUE
NPUIMBOB Ha 3eMJIe, COTHCUHBIC U JIyHHBIC
3aTMEHHS, SIBJICHUE METEOPa, CYIIeCTBOBAHUE
XBOCTOB KOMET, «pa30eraHne) rajakTHk;

— 3HamMp OTIpeNieNIeHUs] PU3NIECKUX
MOHSITHI: CPEIHSISI CKOPOCTh, MTHOBEHHAS
CKOPOCTB, CpellHEEe YCKOPEHHE, MTHOBEHHOE
YCKOpEHHE, painyC-BEKTOP, TAHTCHIIHAIBHOE,
HOpPMAaJILHOE | TTOJIHOE YCKOPEHUS,
[EHTPOCTPEMHUTEIBHOE YCKOPEHHE, YTIOBas
CKOPOCTB; MaTepualibHas TO4YKa, MOJIENb B
¢du3MKe, MHEpIUAIbHAS CHCTEMa OTCUETa,
CHJIa, Macca, COCTOSIHUE CUCTEMBI TeJ; CUJIa
BCEMUPHOTO TSATOTEHHS, HHEPTHAs U
rpaBUTAIIMOHHAS MACCHI, TIepBast
KOCMHYECKasi CKOPOCTh, CHJIa YIIPYTOCTH, BEC
TeJla, CUIIbI TPSHHUST; HeUMHEePIHaTbHAsS
CHCTEMa OTCYETa, CUIIBI MHEPIIMU; HMITYJIbC,
paboTa CHIIbI, MOITHOCTh, KWHETUYECKAs
SHEPrus, MOTCHIIUATbHAS SHEPTHs,
MexaHuueckas (ToTHasi) SHEpTus,
KOHCEPBAaTHBHBIC M TUCCUITATUBHBIC CHJIBI,
3aMKHyTas (M30IMPOBAHHAS) CUCTEMA;
a0COITIOTHO TBEpOE TEJI0, IIEHTP Macce,
MOMEHT MHEPIIUH, MOMEHT CHJIbI, MOMEHT
UMITYJIbCA, YTJIOBOE YCKOPCHUE, BHEITHHUE U
BHYTPCHHHUE CHUJIbI; MOMEHT CHJIBI, IICHTP

00BEKTUBHO MPE3CHTYs CBOI MPOCKT WIIN
BO3MOJKHBIE PE3yJIbTaThl HCCIIEIOBAHUS, C
1[eTbI0 00eCTieueHusl MPOAYKTHBHOTO
B3aUMOBBITOIHOTO COTPY/THHYECTBA,;

* CaMOCTOSTEIEHO U COBMECTHO C IPYTUMHU
aBTOpaMH pa3pabaThIBaTh CUCTEMY
MapaMeTPOB U KPUTEPHEB OLICHKH

3G GEKTUBHOCTH U POYKTUBHOCTH
peanu3aiy MpoeKTa Uik UCCIICI0BAaHUS Ha
Ka)X/IOM dTare pealn3aliui 1 1o 3aBepIeHun
paboTsI;

* JICKBaTHO OIICHUBATh PUCKHU peaH3aluu
MIPOEKTA U IPOBE/ICHUS UCCIICIOBAHUS U
MpeayCMaTpUBATh ITyTH MUHHUMHU3AIIUH STHX
PHCKOB;

* aJICKBATHO OLICHUBATDH MOCIICICTBHSI
peanu3aiiy CBOEro MpoeKTa (M3MEHEeHHUS,
KOTOPBIC OH IOBJICYET B )KU3HU JIPYTUX
JI0J1eH, COOOIIECTB);

* aJICKBAaTHO OLICHUBATH JajbHEHIIee
pa3BUTHE CBOETO MPOCKTA WM UCCIICIOBAHHUS,
BUJICTh BO3MOYHbBIC BAPHAHTHI IPHUMEHCHHSI
pE3yJIbTATOB.




TSOKECTH; MEXaHUYECKOE HaIPsHKEHUE,
OTHOCHUTEIILHOE M a0COIOTHOE YIITMHEHUS;
TapMOHHUYECKHE KOIeOaHusl, TPy >KUHHBIN 1
MaTeMaTUYeCKUI MasiTHUKH, IEPUO/,
4acToTa, HUKJINYEcKas (KpyroBas) 4acToTa,
aMIuIUTy 13, haza TApMOHHUYECKUX
KoJIeOaHUH, CKOPOCTh U YCKOPEHHE MPU
rapMOHHUYECKHUX KOJICOAHUSX, CTICKTP
KoyieOaHMii, COOCTBEHHAs YacTOTa;
MOTNIEPEYHBIE ¥ TIPOI0JIbHBIE BOJIHBI, TUIOCKAS
1 chepruyeckas BOJHBI, SHEPTHUS BOJIHBI,
JUTHA BOJIHBI, CKOPOCTb PACTIPOCTPAHEHUS
BOJIHBI, CKOPOCTh

3BYyKa, TPOMKOCTb U BBICOTA 3ByKa, TEMOD,
BOJIHOBAs TIOBEPXHOCTh, JIy4, BOJTHOBOM
bpoHT, HHPPa3BYK, YIBTPA3BYK,
KOT'epEHTHBIC BOJIHBI, HHTEP(PEPEHITMOHHAS
KapTHUHA; KOJIMYECTBO BELIECTBA, MOJIIpHAs
Macca; MaKpOCKOITMYECKUE 1
MUKPOCKOIIMYECKHUE Tella, TeMIlepaTypa,
PaBHOBECHBIC U HEPABHOBECHBIC MPOIIECCHI,
WJICAJIbHBIN a3, U30TEPMUYECKUN,
1300apHBIN U U30XOPHBII MPOLIECCHI,
aOCOJIIOTHAS TEMIIEpaTypa; TeMIeparypa,
CPEIIHSISI CKOPOCTh JBMYKEHHUS MOJIEKYJI rasa,
CpeIHsIsl KBaJIpaTUYHAsi CKOPOCTb, CPETHSIS
apudmeTryeckas CKOpOCTh, YUCIIO CTEeTICHEN
cBO0O/IbI, BHYTPEHHSISI SHEPTUS UICATbHOTO
raza; pabora B TEpMOAMHAMHKE, KOTUIECTBO
TEIJIOTHI, TEMII0EMKOCTb, YAEJIbHAs
TEIJIOEMKOCTh, MOJISIPHAS TETNIOEMKOCTb,
TETTOEMKOCTH Ta30B TP MOCTOSTHHOM
00beMe U TTOCTOSTHHOM JIaBJICHUH,
HEOOpaTUMBIH TIpoIIeCC, aauadaTHBIN
MPOIIECC, BEPOSTHOCTH MAKPOCKOITUYECKOTO
COCTOSIHUS (TepMOIMHAMHYECKAS
BeposiTHOCTh), KIT/I nBurarens, nuukia Kapno;
HACBIIICHHBIA U HEHACBIIICHHBIN Map,
M30TE€PMBI pEaJbHOTO ra3a, KpUTUYEeCKas
TeMIiepaTypa, aOCOJIFOTHAsI 1 OTHOCUTEIbHAs
BJIQYKHOCTH BO3/[yXa, TOUKA POCHI, yAeTbHAS
TeII0Ta mapoodpazoBaHms/ KOHICHCAIUH,
napIyaibHOE JIaBJICHUE BOJSHOTO Tapa;
MMOBEPXHOCTHAsI SHEPIUs, CUIIa
MMOBEPXHOCTHOI'O HATSXKEHUSI, MEHUCK,
JABJICHUE T0]1 UCKPUBIIEHHON TOBEPXHOCTHIO




KHUJKOCTH, BBICOTA TTOAHITHS YKUIKOCTH B
KamuusIpe; KPUCTAJUTHYECKUE U aMOpHBIS
TeJa, KPUCTAIUTMYECKAsl pEIIeTKa, KUIAKNC
KPUCTAJUIBI, yACTbHAS TEIJIOTA IJIaBJICHHUS,
nommMopdu3M, aHU30TpoIHsl, pazoBbIe
MePEX0/IbI IIEPBOTO U BTOPOTO pojia, TpOHAas
TOYKa; TeMIieparypHbie K03 puumeHTs!
JTUHEHHOTO U 00BEMHOTO PACIIIUPCHHUS,
ANEKTPUUYECKOE TOJIC, DIEKTPOCTATUICCKOE
T0JIe, HAMPSHKEHHOCTH AJIEKTPUIECKOTO OIS,
JIMHUW HAIIPSKEHHOCTH JIEKTPUUYECKOTO
T10JIs1, OJTHOPOHOE TT0JI€, TOBEPXHOCTHAS
IJIOTHOCTD 3JICKTPUYECKOTO 3apsia,
00BbEMHas INTIOTHOCThH JIEKTPUUECKOTO
3apsiaa, MOTOK HAMPSKECHHOCTH
ANEKTPUUYECKOTO TTOJISI, TOTCHIIHATBLHAS
SHEPrus 3apsijia B OJHOPOTHOM
ANEKTPUYECKOM I10JIC, SHEPTHS
B3aMMOJICHCTBHUS TOYCUHBIX 3apsI0B,
MMOTEHITM A JIEKTPOCTATHIECKOTO TIOJIA,
AKBUIIOTCHITMAIbHBIC TOBEPXHOCTH,
ANIEKTPUYECKasi EMKOCTh, EMKOCTb IJIOCKOT'O
KOHJICHCATOPa, YHEPT Ul SJICKTPUUECKOTO
TIOJIST; DIICKTPUUIECKUH TOK, TJIOTHOCTH TOKA,
CHWJIa TOKa, HANPsHKCHHUE TTPOBOTHHKA,
COIPOTHBIICHUE TIPOBOJIHUKA, PabOTa TOKA,
MOIIIHOCTh TOKA, JIEKTPOJIBIKYIIIAS CHJIA
(BC), myHT K amnepmeTpy, 100aBoUHOE
COIIPOTHUBIICHUE; MPOBOIHUKH, JUIIEKTPHUKH,
HOCHUTEIH JIEKTPUUECKOTO 3apsija,
ANEKTPOIIUTHYECKAS TUCCOIHAIIHS,
CaMOCTOSITEJIbHBIN M HECAMOCTOATEIIbHBIN
pa3psIbl, JICKTPOHHAS IMHUCCHS, BOJIBT-
amIiepHasl XapaKTepUCTHKA, THOI,

TPHOJI, DJICKTPOHHO-Ty4YeBas TpyOKa,
JIOHOPHBIE M aKIICTITOPHBIC PUMECH, P—N-
MePEeX0,T; MAarHUTHAS WHAYKIIHSI, TTOTOK
MarHMUTHON MHIYKIWH, TIMHUU MarHUTHOM
WHIYKIMH, cuiia AMiiepa, cuia Jlopenria,
BEKTOPHOE NIPOU3BE/ICHUE, PAUAIIMOHHBIC
rmosica 3eMIIH,

Macc-CIeKTporpad, BUXPEBOE IIEKTPUICCKOE
nosie, DJ1C MHAYKIUU B ABUKYIIUXCS
MPOBOJHHUKAX, UHAYKIIMOHHBIN TOK,
WHIYKTHBHOCTh, SJHEPTHUSI MATHUTHOTO TIOJIS,
MarHuTHas MIPOHUIIAEMOCTb,
HaMarHW4YeHHOCTh, CIIMH AJICKTPOHA, JOMEHBI,




MArHUTHBIN THCTEPE3UC, TIEPEMEHHBIN
JIIEKTPUYECKUI TOK, AEUCTBYIOLINE 3HAYCHUS
CHJIbI TOKA U HaNPsHKEHUs], MOIIIHOCTH B LIETIH
MIEPEMEHHOTO TOKa, KOAHUIIHECHT
MOIIIHOCTH, OOpaTHasi CBsI3b B T€HEpaTope Ha
TPaH3UCTOPE, FEHEPaTOp NEPEMEHHOTO TOKA,
Tpanchopmatop, K03 puuneHT noae3Horo
nerictBus Tpanchopmaropa, TpexdazHblit
TOK, aCHHXPOHHBIH 3JIEKTPOIBUTaTelb; TOK
CMeEILIEHUs, JIEKTPOMarHUTHas BOJIHA,
BuOpatop ['epiia, CKOpPOCTh pacpoCTpaHEeHUs
3JIEKTPOMArHUTHBIX BOJIH, SHEPTHUS
3JIEKTPOMArHUTHOM BOJIHBI, IUIOTHOCTb
MOTOKA 3JIEKTPOMArHUTHOTO U3JTy4YEHUS,
JETEKTUPOBAHUE, aMILTUTYIHAS MOIYJISIUS,
MOTOK M3ITy4eHUs, OTHOCUTEIbHAS
CHeKTpalibHasi CBEeTOBast 3P PEKTUBHOCTD,
CHJIA CBETA, TOUYCUYHBIM MCTOUYHUK,
OCBEIICHHOCTB, SIPKOCTB; TUIOCKOE 3€PKaJIO,
cepuueckoe 3epkaio, HoKyc, MHUMBIT
doxyc, hokaabHas MIIOCKOCTb, ONTUYECKAs
cuiia cepruecKOro 3epKana, yBelIndeHHe
3epKaiia, I1aBHas ONTHYEcKasl OCh, IOOOYHas
OIITUYECKasi OCh, IOKA3aTeIb MPETOMIICHUS,
MPEJeNTbHBINA YTOJI MTOJIHOTO OTPaYKEHHS,
CBETOBO/I, TOHKAs JINH3a, (DOKYCHOE
paccTosiHAEe M ONTHYECKAasl CHJIa JIMH3HI;
CKOpOCTh CBETa, MOHOXPOMAaTHYECKask BOJIHA,
uHTepdepeHIInOHHas U AU paKIIMOHHAST
KapTUHBI, KOT€PEHTHBIE BOJTHBI, 30HBI
®peHensi, BEKTOPHbIC AHATPAMMBI,
pasperniaronas CiocoOHOCTh ONTUYECKUX
pUOOPOB; CHEKTP U3ITyUEHUS,
WHTCHCUBHOCTH 3JIEKTPOMAarHUTHOTO
W3IYYCHUs, CTIEKTPAILHBIE TPHOOPHI,
HETPEPhIBHBIE U JTMHEHYAThIE CIIEKTPHI,
CHEKTPAJIbHBIN U PEHTI€HOCTPYKTYPHBIN
aHanu3, yibTpaduosneToBoe U HHPpaKpacHoe
U3Iy4YeHHUs, PEHTT€HOBCKHUE JIyUH;
COOCTBEHHOE BpEMsl, PEIISITUBUCTCKHUI
UMIIYJIbC, Macca MOKOsI, SHEPTHs TOKOS,
PENSATUBUCTCKAS KWHETHYECKAs SHEPTHS,
a0COJIOTHO YepPHOE TEeJO0; KBAaHT, (DOTOH,
SHEprus ¥ UMITyJIbC (POTOHA, MOJIENb
TomcoHa, nuaHeTapHasi MOJENb aTOMa,
MOJIeTIb aToMa BoJiopoaa 1o bopy, sneprus
MOHM3AIMH, BOJHBI BEPOSTHOCTH, JIazep,




WHyIIUPOBAHHOE U3JIyYEHUE, HEIIMHEUHAs
OMTHKA; anb(a-, 0eTa- U TaMMa-u3IydeHue,
MepuoJ Moiaypacnajia, i30ToIbl, HEUTPOH,
MIPOTOH, SIJIEPHBIE CUIIbI, CUIILHOE
B3auMozelicTeue, nuarpammel deiinmana,
BUPTYyaJIbHbIE YACTHUIIbI, ME30HBI, HYKJIOHBI,
SHEPTHUsl CBSI3M ATOMHBIX 1P, YeIbHas
SHEPTHUsl CBSI3U, SHEPTETUYECKHUM BBIXO]T
SIIEPHBIX PEAKLIMi, ICPHBIN PEaKTop,
KpUTHYECKAs Macca, TePMOSIICPHbIE PEAKLINH,
71032 U3JIy4YECHHS]; aHTUYACTHIIA, IO3UTPOH,
HEHUTPUHO, TPOMEKYTOUHbIE OO30HbI,
JIENTOHBI, aJPOHbI, OAPUOHBI, ME30HBI,
KBapKH, TJIFOOHBI; T€OLIEHTPUYECKas U
TeJIMOLIEHTPUYECKAsl CUCTEMA MUPA,
aCTPOHOMUYECKAs €IMHHUIIA, CBETOBOH TO/I,
CBETUMOCTb 3Be3/l, Tu1aHeThl COTHEYHOU
CUCTEMBI, rajaKTHKa;

— NOHUMAMb CMBICI OCHOBHBIX (PU3UYECKUX
3aKOHOB/TIPUHIIUIIOB/YPaBHEHHIA:
KMHEMaTUYECKNUE YPABHEHUS JBUKEHUS B
BEKTOPHOM U CKaJIApHOU popmax amns
pa3IMYHBIX BUJIOB IBUKEHUS,
npeoOpa3zoBanus ['anumies;; OCHOBHOE
YTBEPKJICHUE MEXaHUKH, 3aKOHbI HbI0TOHA,
MIPUHIIUAIT OTHOCUTEILHOCTH B MEXaHUKE,
3aKOH BCEMUPHOTO TATOTEHUS, 3aK0H ['yKa,
BTOpOM 3aKkoH HproToHa s
HEWHEPLUAIbHON CUCTEMBI OTCUETA; 3aKOH
COXpaHEHUs UMITYJIbCa,

ypaBHeHUE Meniepckoro, 3aKOH COXpaHEHUs
MEXaHUYECKOU IHEpruu, TeopemMa 00
W3MEHEHUU KMHETUYECKOU SHEPTHH,
ypaBHEHHE U3MEHEHUST MEXaHUIECKOMN
SHEPTUH MO JEHCTBUEM CHJI TPEHUS,
Teopema O JBMKEHUHU LIEHTPa Macc, OCHOBHOE
ypaBHEHUE AMHAMUKU BPAIATEIHHOTO
JBUKEHUS TBEPJIOTO TEJNA, 3aKOH COXPaHEHUS
MOMEHTA UMITYJIbCa, YCIOBHUSI PABHOBECUS
TBEPAOTO Tena; 3aKoHkI ['yka, [Tackans u
Apxumena, ypaBHenue bepryiu;
3aBUCUMOCTH

Y4aCTOTHI ¥ TIEPHOJIa CBOOOTHBIX KOJICOaHMI
OT CBOWCTB CUCTEMBI, YPABHEHUS JBUKEHUS
JUTsl TPY3a, TIOJIBEIIEHHOTO Ha MPYKUHE, U
MaTeMaTUYeCKOro MasiTHUKA, ypaBHEHUS
JBUKEHUS JUJIS 3aTyXAIOIINX U BBIHYKJICHHBIX
Kosie0aHui, METO/1 BEKTOPHBIX THarpamm,




3aKOH COXPaHEHUs SHEPTUU IS
rapMOHUYECKUX KOoJeOaHMii; ypaBHECHHE
OeryIei BOJIHBI, MpUHIK [ foireHca,
YCJIOBHUSI MAKCUMyMa U MUHHUMYMa
uHTEepEPEHIINH, 3aKOH MTPEITOMIICHHUS BOJIH;
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUH, Ta30BbIE€ 3aKOHBI,
YpaBHEHUE COCTOSIHUS UACAIBHOIO rasa;
OCHOBHO€ YPAaBHEHUE MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUH, pacIpeieieHHe
Makcseria; 3aKkOHbl TEPMOAVHAMUKH,
TeopeMa KapHo, npuHUHUIIBI JEHCTBUSA
TCIUIOBOM M XOJOUIFHOM MaIllHH;
3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS
XKUJKOCTHU OT JaBJICHUs, AUarpaMma
PABHOBECHBIX COCTOSIHUN XKUIKOCTH U rasa,
3aBUCUMOCTbD y/EJIbHON TEIIOThI
napooOpa3oBaHus OT TEMIIEpaTyphI;
3aBUCHUMOCTb BBICOTBI IOJIHATHUS KUJIKOCTH B
KaluJuisipe 0T OBEPXHOCTHOT'O HATSKEHUS,
paanyca KaHajla Kallijuigpa v IJI0THOCTH
AKHUJKOCTHU, BIUSIHUE KPUBU3HBI IIOBEPXHOCTH
HAa JIaBJIEHUE BHYTPH KUJKOCTH; 3aBUCUMOCTb
TEeMIIepaTypbl IJIaBICHUS OT JIaBJICHUS,
3aBUCUMOCTH TUIIA KPUCTAJUIA OT XapakTepa
B3alMOJEICTBHS aTOMOB U MOJIEKYI,
00pa3yromuX KpUCTaJlT; B3aUMOCBS3b MEXTY
TeMIepaTypHbIMU KO3 puiimenramMu
JMHENHOTr0 U 00BEMHOI0 PACIIUPEHNUS; 3aKOH
Kynona, nmpuHIun cynepno3suuuu noJieu,
TeopeMa ['aycca, IpUMEHEHHE TEOPEMBI
l"aycca k pacueTy pa3IUyHbIX
ANEKTPOCTATUYECKUX TOJIEN, CBSA3b MEXKIY
HAIPSDKEHHOCTBIO 3JIEKTPOCTAaTHYECKOTO
T0JIL ¥ Pa3HOCTHIO MOTEHIINAJIOB,
3aBHCHUMOCTh €MKOCTH CHUCTEMBI
KOHJIEHCATOPOB OT TUIIA UX COEIUHEHUS;
3akoH OMa 71 yyacTKa 1ent, 3akod OMa B
muddepeHManbHON Gpopme, 3aBUCUMOCTD
ANEKTPUYECKOTO CONPOTUBIICHUS OT
TeMIiepatypsl, 3akoH /[xoyns—Jlenna,
3aKOHOMEPHOCTH TMOCJIEI0BATEILHOTO U
MapajuIeJIbHOTO COEIMHEHNUH TPOBOIHUKOB,
3akoH OMa U1 TTOJIHOH 1ienH, 3aKkoH OMa i
ydacTka 1enu, coaepxaiiero 3/C, nmpaBuia
Kupxroda, rpaHuilbl IPUMEHUMOCTH 3aKOHA
Oma, 3aKOH 2JIEKTPOIN3a; IPUHIUI




cynepnosuiuu, 3akoH buo—Caapa—
Jlannaca (B BEKTOPHOU U CKAJIIPHOM
dhopmax), 3akoH Amrepa (B BEKTOPHOU U
CKaJIsIpHO# hopmax), popMyna

11 pacueta cuiibl Jlopenna (B BEeKTOPHOM U
CKaJIsIpHOH (popMax), MpaBuiia ONpeIeIeHUs
HarpaBjeHus cuil Amiepa u JlopeHia, cBs3b
ME3K/1y CKOPOCTBIO CBETa U MAarHUTHOW U
ANIEKTPUYECKON ITOCTOSHHBIMU, TEOPEMA O
LUPKYJIALUN BEKTOpPa MAarHUTHON MHTyKIIUY;
npaBwiIo JIeH1a, 3aK0H 3J1€KTPOMarHUTHOM
MHAYKIUH, (yHIaMEHTAIbHOE CBOMCTBO
anekTpomaruutHoro nosst (Ix. Makcsenn);
3aBUCUMOCTh HAMAarHU4Y€HHOCTH
(dbeppomarseTuka oT BEIMYUHBI MATHUTHOU
WHIYKIIMH [OJISI B OTCYTCTBUE Cpebl (KprBast
HamMarHuauBaHus); Gopmyna ToMmcoHa, 3aK0H
Owma 17151 1lenu epeMEeHHOr0 TOKa, MOIIHOCTb
B LIENIU TIEPEMEHHOT0 TOKA; CBSA3b MEKIY
MIEPEMEHHBIM 3JIEKTPUUECKUM U IEPEMEHHBIM
MarHUTHBIM TOJIIMH, KJIIACCUUYECKasi TEOpUs
W3JIy4eHUs, IPUHLIMIBI PATUOCBSI3U; 3aKOH
OCBEILEHHOCTH, TpuHIUN depma, 3aKOHBI
reOMEeTPHUECKON ONTUKHU, PopMyIia
chepuyecKoro 3epKaia u JUH3bI, IPUHLHUIIBI
MIOCTPOEHHUS N300pakeHH B chepuaeckom
3epKajie U JUH3€, IPAaBUJIO 3HAKOB

IIPU UCTIOJIb30BaHUM (POPMYJIIBI TOHKOM
nuH3bL, NpuHLuI I 'roiirenca—®penens,
yCIIOBUSI MUHUMYyMa U MaKCUMyMa
UHTEepPEPEHIMOHHON U TUPPAKLIMOHHOM
KAapTHUH, 3JIEKTPOMarHuTHasl TEOPUS CBETA,
MEXaHM3M H3Ty4YEHHs CBETa BEIIECTBOM;
MOCTYJIaThl TEOPUH OTHOCUTEILHOCTH,
npeoOpazoBanus JIopeHIa, peasITUBUCTCKUN
3aKOH CJI0KEHHS CKOPOCTEH, 3aBUCUMOCTD
Macchl OT CKOPOCTH, PEISITUBUCTCKOE
yYpaBHEHUE JABW)KEHUS, IPUHLIUIT
COOTBETCTBUS, (hopMyna DifHIITelHa,
PENATUBUCTCKOE COOTHOLIEHHE MEXKIY
SHEprueil u uMIynbcom; runoresa [lnanka,
teopus poTorddexTa; criekTpaibHbIE
3aKOHOMEPHOCTH, nIocTynarsl bopa, runoresa
ne bpoins, cooTHOIIEHUE
HeomnpeneneHHocTel [ eiizenoepra, MpUHITUIT
[Taynu, Ilepuoanueckas cucrema
XUMH4YecKux djemeHToB JI. Y. Menaeneena,

TIPUHITATI ICHCTBUS JIa36POB; 3aKOH
PalMOaKTUBHOTO pacraja, PaBUIIo




cMelneHus; Tunote3a [laynu, cynHoCcTh
pacmajna

3JIEMEHTAPHBIX YaCTHII, SAWHAS] TCOPHUS
CJIA0BIX M 3JICKTPOMArHUTHBIX
B3aMMO/ICHCTBHIl; THIIOTE3bI IPOUCXOXKICHHUS
1 pa3BuTHs COJTHEYHON CHCTEMBI, 3aKOH
Xab0ia;

— u3Mepsims. MTHOBEHHYIO CKOPOCTh H
YCKOpPEHHUE IPU PAaBHOMEPHOM
MPSIMOJIMHEHHOM JBM)KCHUH,
IIEHTPOCTPEMHUTEIBPHOE YCKOPEHHE ITPH
PaBHOMEPHOM JIBHYKECHHUH 110 OKPYKHOCTH;
Maccy, CHIIy, CHITy BCEMUPHOTO TATOTCHUS,
CHJTy YIIPYTOCTH, CUIIy TPSHHUS, BEC TEIIa;
LEHTPOOEIKHYIO CUITY;

— UCNOIb308amb TIOYYCHHbBIC 3HAHUS B
MOBCEIHCBHOM JKU3HU, HATIPUMED, YUET
OTHOCHUTEJIbHOCTH JIBHKCHHSI, HHEPIIUH,
TPCHHUS MPH JBMXKSHUH 110 PA3IMYHBIM
MMOBEPXHOCTSIM, HEBECOMOCTH U TIEPETPY30K
IIPH JIBH)KCHUH B HEMHEPIMAIbHBIX CHCTEMaX
oTcuera

(mudT, camorner, moe3 ), OlleHuBaHNEe PabOThI
Pa3IUYHBIX CUII (TIPU MOIBEME, CKOIBKEHUN
WJIM Ka4€HUU TPY30B), CPABHEHHE MOIIIHOCTU
pa3IMYHBIX JBUTATENEH, yueT 3aKOHOB
BpalllaTeIbHOTO ABMKEHUS MTPH 00YUCHHUH
(GUTYypHOMY KaTaHWIO, THMHACTHYECKOM
MOJITOTOBKE, 00YYEHNUU TIPBDKKAM B BOJTY C
BBICOKOT'O TPAMILIMHA; TIPH TIOUCKE
YCTOWYMBOTO MOJIOKCHHSI B Pa3TMIHBIX
00CTOSTENHCTBAX; IPU OOYUYEHHUH TIIABAHUIO
Pa3IUYHBIMHU TEXHUKAMU; YYET Pa3TUIHbIX
CBOMCTB ra3000pa3HbIX, KUAKUX U TBEPJIBIX
TeJ, CBOMCTB ra3oB; y4eT SIBJICHHS pe30HaHCa,
MoHUMaHue QYHKIMOHUPOBAHUS CepAla
yeoBeKa KaK aBTOK0JIE0aTENbHOM CHCTEMBI,
YMETh OTJIMYATh MY3BIKAJTLHBIC 3BYKH OT
IIIyMa; TIPH ONICPUPOBAHUN TTOHITHEM
«BHYTPEHHSISI SHEPTHUS» B MIOBCEAHEBHOU
KHU3HU; y4eT HEOOpaTUMOCTH MPOIECCOB B
MIPUPO/IC TIPH MPOBEICHUU PA3IUYHBIX
AKCIIEPUMEHTOB; yUET BIAKHOCTH ITPH
OpraHu3aIyy COOCTBEHHON
KU3HECITSILHOCTH; YMETh MOJIb30BAThCS
npubopaMu Ik U3MEPEHUS BIAKHOCTH; yIET
KaMWJUSIPHBIX SBJICHUH B OBITY; TIPU




3aMOpPa)KMBAaHUU POAYKTOB, MPU MOKYTIKE
MOHHUTOPOB, U3TOTOBJICHHBIX HA TEXHOJIOTUU
KHUJIKUX KPUCTAJUIOB; YUET PACIIUPEHUS Tel
IIPU HAarpeBaHUHU, OCOOCHHOCTEH BOJBI IPU
3aMOpa)XMBAaHUU; YUET B OBITY SIBICHUS
AJIEKTPHU3ALUHU TeJl; IPU COOIIOACHUH TPaBUII
TEXHHUKHU 0€30MacHOCTU Ipu paboTe ¢
ANEKTPUYECKUMU MPUOOpamMu, MOHUMaHHE
MPUHINIIA PAaOOTHl aKKYMYJIATOPA;
MCIOJIb30BaHNE 3HAHUH MOIYIIPOBOJHUKOBON
(bu3UKH TTpU BBIOOPE pa3IMIHOMN ITU(POBOIA
TEXHUKW; TOHUMaHUEe HHPOpMALIUHU 00
M3MEHEHHH MarHUTHOTO TTOJIsI 3EMJIH U €T0
BJIMSTHUM Ha CAMOYYBCTBHUE YEIIOBEKa,
UCTIOJIb30BaHUE

3HaHUU pu padoTe ¢
AIIEKTPOU3MEPUTEIIEHBIMU TIPHOOPaAMU;
MMOHUMATH NIPUYMHY ITOTEPh YHEPTUU B
AIIEKTPOTEXHUYECKUX YCTPONUCTBAX; YUET
SIBJICHUSI HAMAarHUYUBaHUS U
pa3MarHu4MBaHug Mpu pabote ¢ uudGpoBsIMU
HOCHUTETSIMU MH(POPMAINH; TOHUMaHUE
oOpatHo# cBs3U; 3¢ exTrBHOE
HCIOJIb30BAHUE JIEKTPOIHEPTHHU B OBITY,
MMOHWMaHHE BKITIOYEHHOCTH KaXKI0TO
MOTPEOUTENS DICKTPOIHEPTHH B
SHEPTrOCHCTEMY TOPOIa/PETHOHA/CTPAHBI,
MMOHNMATH

MPUHIIMIBI (PYHKIIMOHUPOBAHUS MOOUITBHON
(COTOBOI) CBSI3M, IOHUMATh TCHICHIIUH
pa3BUTHUSA TeNEBHICHUS (TIEPEXO] «HA
udpy»); KOPPEKIHsI 3PEHUS C TTOMOIITHIO
nmoadopa OYKOB, JTUH3, BEIOOP doToammapara,
OMUPAsICh HA 3HAHHE €r0 OMTHYECKUX
XapaKTePUCTHK; OLIEHUBATH TIPEIEITbI
paspeniaonei cnocobHOCTH Pa3TUYHBIX
OINTUYECKUX MTPUOOPOB; 3HATH
TIOJIOKUTETTFHOE M OTPHUIIATEIEHOE BIIMSTHHE
yIbTpaduoIETOBOIO U3TyYeHHUS Ha
YEJIOBEUYECKUI OpraHu3M; y4eT
OTHOCHTEIIEHOCTH TIPH OIICHKE PACCTOSTHUH,
CKOpOCTH; IIOHMMAaHUE MPUHIIUIIOB CO3JaHUs
dotorpaduu; OIIEHUBATH «IHEPTETUICCKUI
BBIXO/» JIA3EPHOTO U3ITYUYCHHS,
HCIOJIb3YEMOT0 B METUITUHCKHUX IIETISX; 3HATH
CHOCOOBI 3aIIUTHI OT PATUOAKTUBHBIX




U3JTy4EeHUH; KPUTUYECKU OLIEHUBATh
ACTPOHOMMYECKYI0 MH(OpMAIUIO B
pa3IMYHBIX HCTOYHHKAX.

Coaepixanue Kypca

DusHKa ¥ ecTeCTBEHHO-HAYYHBIIA METOA IO3HAHUS IPUPOJIBI

®dusnka — QyHIaMeHTalbHAs Hayka o mpupojae. Hayunblii MeTon mo3Hanus mMupa. B3anMocBsi3b
MEXIy (HU3MKOM W JPYrMMH €CTECTBEHHBIMH HayKamMH. MeTOJbl HAay4YHOTO WCCIIEIOBaHUS
¢buzmveckux sieHui. [lorpemHocTn n3mMepennii pu3nyeckux BeIU4YrH. MoIeTupOBaHKE SBJICHUM
U TIPOLIECCOB MPUPOJIbl. 3aKOHOMEPHOCTh U CIYYalHOCTh. | paHUIIBI MPUMEHUMOCTH (PU3UIECKOTO
3akoHa. PU3NYECKUE TEOPUU U MPHUHIIUI COOTBETCTBUA. Ponb 1 Mecto (uszuku B HopMUpOBAHUH
COBPEMEHHOM HAYyYHOU KapTUHBI MUPA, B IPAKTHYECKOU AEATEIbHOCTH JItojiei. PU3MKa U KyJIbTypa.

Mexanuka
[Ipeamer u 3agaun KiIacCU4YeCKOr MexaHuku. KnHemaTudeckue XapakTepUCTUKU JIBUXKEHUS.
Mopenu ten u aBuxeHud. [[BukeHue Touku U Tena. lIpsmMonuHelWHOE NBH)KEHHE TOYKH.
Koopaunatsl. Cuctema otcuera. CpeiHssi CKOPOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. MTHOBEHHAS
ckopocTh. Onucanue JBUKEHUS Ha TUIOCKOCTU. Y ckopeHue. CKOpPOCTh MpU IBMKCHHUH C
MOCTOSTHHBIM YCKOPEHHEM. 3aBUCUMOCTh KOOPAMHAT U panyca-BeKTOpa OT BPEMEHU MPHU JABUKECHUN
C TIOCTOSIHHBIM yckopenueMm. CBoOoaHOe majeHue. [[BrkeHue tena, OpPOIIEHHOTO TMOJ YIJIOM K
rOpu30HTY. PaBHOMEpHOE IB>KEHHE TOUKHU 110 OKPYKHOCTH. YTJI0Basi CKOPOCTb. OTHOCUTEIBHOCTD
JBYOKEHUS. ITpeoOpa3oBanus lNanunes.
OcHoBHOE YTBEPK/ICHHE MEXaHUKH. B3aumopeiictBue Teq.
[Ipunuun cynepnozunuu cui. Ilepsiii 3akoH HertoTona. MHepunaneHbie cuctemsl orcuera. Cua.
Cas13p Mexy cwiioil U yckopeHueM. Bropoii 3akon Heiotona. Macca. Tperuii 3akon HbroToHa.
OcHoBHble 3amaun  MexaHuku. CoCTOsHME  CHUCTeMbl Tel B MexaHuke. [IpuHiun
OTHOCHUTEIILHOCTH B MEXaHUKe.
Cuia BCEMHUPHOTO TATOTCHUSI. 3akoH BCEMHUPHOTO TATOTCHUSI.
PaBeHCTBO MHEPTHOM W TpaBUTAIIMOHHOW Macc. J[BrykeHMEe HEOECHBIX TN M MX HCKYCCTBEHHBIX
cnyTHUKOB. [TepBas kocMudeckas ckopocTs. Jledopmanms u cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Hesecomocts u neperpysku. Cuna tpenus. [Ipupona v Busbl cun tpenus. Cusia ConpoTUBIICHUS TPU
JIBUKCHUU Tell B BSI3KOU cpene.
HewuneprinanpHble CHCTEMBI OTCYETa, JABUXKYIIUECS MPSIMOJMHEHMHO C MOCTOSSHHBIM YCKOPEHHEM.
Bpamaromuecs CUCTEMBEI OTCYeTa. [{enTpoOexHas cuia.
Nmrynsec MaTtepuaabHOM TOYKHM M CHCTEMBI TeNl. 3aKOH HM3MEHEHHSI W COXPAHECHHS HMITYJIhbCa.
PeaktuBHas cuma. YpaBHenne Memepckoro. PeakTUBHBIN JBHUrarelb. YCHEXH B OCBOEHUHU
KOCMHYECKOTO mpocTpancTBa. Paborta cuibl. MomuocTs. Kunernueckast sueprus. [lotenmnuanpHas
sHeprus. Mexannueckas Heprusi MaTepruaIbHOU TOUKU U CUCTEMBI. 3aKOH U3MEHEHHUS U COXPAHEHUS
SHepruu B MexaHuke. CTOJKHOBEHHUE YIPYTUX MIAPOB. Y MEHBIIEHNE MEXaHUYECKON SJHEPTUHU IO/
NEUCTBUEM CHII TpeHus. AOCOJIOTHO TBEPIOE TEIO H
BUABI ero aBmxkeHus. LlenTp macc tBepaoro tena. Teopema o ABMKEHUU LIEHTpa macc. OCHOBHOE
YpaBHEHUE TMHAMUKYU BPAIATEIbHOIO JBUKEHUS TBEPIOTO



Tena. 3akoH COXpaHEHUs MOMEHTa HMITYJIbCA.
VYcnoBus paBHOBecHsl TBepAoro tena. MoMmeHT cuibl. LlenTtp Tsxkectr. Buabsl paBHOBecus. Bubl
nedopmaruii TBEpAbIX Tel. MeXxaHM4ecKue CBOMCTBA TBEPIBIX Ted. [IIacTUYHOCTh W XPYMKOCTb.
JlaBneHue B )KUJKOCTAX U razax. 3akoH [lackans. 3akon Apxumena. ['unponunamuka. Jlamunapaoe
u TypOyneHTHOe TeueHus. YpaBHenue bepnymwmm. IlogpemHass cuima Kpbula —caMmolieTa.
Knaccudukanus konebanuii. YpaBHeHHE IBUKECHUS IPYy3a, MTOJIBEIICHHOTO HAa IPY>KUHE. Y paBHEHHE
JIBUKCHHSI MAaTeMaTUYecKOro MasTHUKa. [apmoHumuyeckue konebOanus. I[lepwox u  dacrora
rapMOHHYECKHX KoJjiebanuid. Paza kosiebaHuii. OnpenesieHHe aMIUIMTYIbl W HadalbHOU (a3bl
13 HadaJlbHBIX ycloBUH. CKOPOCTh M YCKOpEHHE IPU rapMOHHYecKuX KoseOaHusx. [IpeBpamienus
SHEpruM. 3aTyxawmmue KoyieOaHusa. BpeiHykneHHble kojeOaHus. Pesonanc. CroxeHue
rapMoHnuecknx kosieOanuii. Crektp kosiebaHuid. ABTOKosicOaHUs. BoJIHOBBIE — SIBICHWMS.
ITonepeunsie BoaHbL. J{nuHa BosiHBL. CKOpPOCTH pacnpoCTpaHeHus BOJIHBL 1IpoaosbHBIE BOJIHBI.
VYpasaenwne Oeryiield BoHbI. CTOSYUE BOJTHBI KAK CBOOOIHBIC KOIeOaHUs Tell.

Bonnsl B cpenie. 3BykoBble BOJHBI. CKOpPOCTh 3ByKa. My3bIKajabHble 3BYKHM M LIyMbl. ['pOMKOCTBH
U BbIcOTa 3ByKa. TemOp. Jlnamna3oHbl 3ByKOBBIX YaCTOT. AKYCTHYECKHI pe3oHaHc. M3nydyeHue 3Byka.
VYnbTpasByk u uHbpa3Byk. Unrepdepenuus BonH. [lpunnun [tolirenca. 3akoH oTpakeHHs BOJIH.
[Ipenomnenue BonH. Judpakius BoiH.

MornexkysspHas Gu3MKa U TEPMOIMHAMUKA
®u3uka U MexaHuka. Terossle sBiIeHU. KpaTkuil ouepk pa3BUTHS IIPEICTABICHUN O IPUPOE

TEIUIOBBIX sABJIeHUH. TepMoauHaMIKa U MOJIEKYJIIPHO-KMHETUYECKasi TEOPHUSL.

OcHOBHbIE MONOXKEHHS MOJIEKYIIsipHO-KuHeTH4eckor Teopun (MKT). DxcnepuMeHTanbHbIe
nokasarenbcrBa MKT. Macca monekyi. Mouns. [TocrosiHHas ABoranpo. bpoyHoBCkoe nBHKEHNE.
Cuutbl B3auMoaencTBUS MoJieKyl. CTpoeHue ra3000pa3HbIX, KUIKUX U TBEPIBIX TEII.

CocTosiHHE MAaKpOCKOIIMYECKHUX Tel B TepMoaunHamuke. Temneparypa. TennoBoe paBHOBECHE.
PaBHOBecHbIE (0OpaTuMble) M HEpaBHOBECHBIE (HEOOpaTHMbIE) Ipoliecchl. ['a30Bble 3aKOHBI.
Mopenb uneansHOro raza. AGCONIOTHAs TeMIiepaTypa. Y paBHEHHUE COCTOSIHUS UICaTHHOTO Ta3a.
I"azoBb1i1 TepMoMeTp. [IpuMeHeHnE Ta30B B TEXHUKE.

Cucrempl ¢ OONBIIMM YHUCIOM YacTHUIl M 3aKOHbl MEXaHUKU. MeanbHbIl ra3 B MOJEKYJSPHO-
KMHEeTH4YecKoi Teopuu. OCHOBHOE ypaBHEHUE MOJIEKYJIIpHO-KMHETUYECKOM Teopun. Temmneparypa
— Mepa cpeliHel KuHeTndeckon aueprun. Pacnpenenenue Makcseiuia. IsmMepenue ckopocten
MOJIEKYJI ra3a. BHyTpeHHsIs SHeprus uaealbHOro rasa.

PaBHOBecue Mexny XKUAKOCTbIO M ra3oM. HacelmeHHble mapbl. M30TepMbl peanbHOro rasa.
Kputnueckas remneparypa. Kpurnueckoe cocrosuue. Kunenne. Cxxnxenue razos. BiaxxHocTh
BO3J1yXa.

MonekyspHas KapTHHa OBEPXHOCTHOTO cinosd. [IoBepxHOCTHAsI 3HEeprus. Cuiia MOBEPXHOCTHOTO
HaTsokeHus. CmaunBanue. KanwinspHble siBJIeHUS.

Kpucranmmaeckune tena. Kpucrammmueckas pemerka. AMopdubie Tena. JKuakue KpuCTalIbl.
Hedextsr B kpuctamax. OObACHEHHE MEXaHMYECKHMX CBOMCTB TBEPJABIX T Ha OCHOBE
MOJIEKYJISIPHO-KMHETHUecKoi Teopun. [TnaBnenue u oteepaeBanue. Msmenenue oobema Tesa npu
MIJIaBJICHUU U OTBEpJIeBaHUU. TpoiiHast TOUKA.

TeruoBoe pacupenue Tein. TennoBoe TMHERHOE pacIupEeHHeE.

TemnnoBoe 00beMHOE pacIipeHne. Y4eT U UCIOJIb30BaHHE TEIIOBOTO PACHIMPEHUS TENl B TEXHUKE.
Pabora B Tepmommnamuke. KommyecTBo TerminoTel. BHyTpeHHsst sHeprus. IlepBwiii  3akoH
TepMOIUHAMUKU. TernaoeMKoCTH Ta30B MPHU MOCTOSSTHHOM 00beME U TOCTOSTHHOM JIaBJICHUU.
AnmabatHelii nporecc. HeoOpatumocTh mpoiieccoB B mpupoze. Bropoil 3akoH TepMOIuHAMUKY.



CratucTrueckoe UCTOIKOBAaHHWE HEOOPATUMOCTH TIPOIIECCOB B MPUPOIe. TernoBbIe ABUTATEIIN.
Maxkcumanbubiii KI1] TerioBsix aBUraTenceii.

DIEKTPOANHAMHAKA

Ponb 37€KTpOMarHUTHBIX CWJI B INPUPOAE U TEXHUKE. DJIEKTPUUECKUN 3apsi] U dJIEMEHTapHbIE
yacTUIbl. DnekTpusauus Ten. 3akoH Kynona. B3aumojeiicTBre HEMOABHIKHBIX AJIEKTPUUECKUX
3aps10B BHYTPH OJIHOPOJIHOI'O JUDJIEKTPUKA.
bnuskoneiictBue W J€iicTBME Ha pacCTOSIHMM. OJleKTpudeckoe moze. HampsixeHHOCTh
anekTpudeckoro nois. [IpuHuun cynepno3uuuu nosel. JIMHUKM HaNPSHKEHHOCTH 3JIEKTPUYECKOTO
nomsi. Teopema I'aycca. Ilonme 3apspkeHHOW IIOCKOCTH, cdepbl W Imapa. I[IpoBoJHHMKH B
JJEKTPOCTATUUECKOM  mojie. JludjekTpuku B 3nekTpoctatuueckom  nose.  [lonspuzanus
JUAJIEKTPUKOB.

[loTeHuManpHOCTh 3J€KTpocTaTHUEecKOro mnoss. IloTeHnuanbHas sHeprus 3apsaa B OJHOPOJHOM
aneKTpuueckoM rmose. lloTeHnuan 371eKTpOoCTaTUYeCKOro Mojsl U Pa3HOCTh MOTEHUUanoB. CBs3b
MEXIYy  HampsDKEHHOCTBKO — 3JIEKTPOCTATUYECKOTO  IMOJS U PAa3HOCTbIO  MOTEHIMAJIOB.
OKBUIIOTEHIMAIbHBIE TMOBEPXHOCTU. M3MepeHue pa3HOCTH MMOTEHLMAJIOB. ODKCIEPUMEHTAJIbHOE
onpeeIeHue AJIEMEHTAPHOIO JIIEKTPUIECKOTO 3apsza.
Onextpuueckas emMkocTb. KonaeHcatopsl. EMKoOCTh IuIO0CKOro KoHzeHcaTopa. PasinuHble THIIBI
KoHJeHcaTopoB. CoenMHEHHs KOHJEHCATOPOB. OHEPrus 3apsyKEHHBIX KOHAEHCATOPOB U
MIPOBOJIHUKOB. [Ipumenenus KOHJIEHCATOPOB.
Onekrpruyeckuil Tok. [InoTHOCTE TOKa. Cuia ToKa. DJIEKTPUUYECKOE MOJI€ MPOBOAHUKA C TOKOM. 3aKOH
Oma s yuactka wnenu. ConpoTHUBIEHHE NPOBOJHUKA. 3aBHUCUMOCTb  3JIEKTPUYECKOrO
COIIPOTHBIIEHUSI OT Temmeparypbl. CBepXHpoBOAMMOCTb. PaboTa M MOLIHOCTH TOKa. 3aKOH
Jbxoyna—Jlenna. Onextpuueckue uenu. IlocrmenoBarenbHOe UM NMapalIeIbHOE COEAMHEHHUS
IIPOBOAHUKOB. MI3MepeHne Cuiibl TOKA, HANpsDKEHUS U COMPOTHBIICHUA. DIEKTPOJBUXKYIIAs CUja.
["anpBaHnyecKkue 3MeMeHThl. AKKyMYJIATOpbl. 3akoH OMa a1 moaHou nenu. 3akoH OMa JiIs ydacTka
nernu, coaepxariero J/1C. PaboTta u MomHOCTh TOKa Ha y4yacTke 1enu, conepxamem DJC. Pacuer
CJIOXKHBIX DJIEKTPUUECKUX LIeTIel. DIIeKTpruUecKasi IPOBOAMMOCTh Pa3IMUHbIXBEIIECTB. DJIEKTPOHHAs
IIPOBOAMMOCTD METAJIOB. JJIEKTPUUYECKUN TOK B pAacTBOpax M pacIjiaBax 3JIEKTPOJIUTOB. 3aKOH
eKTposin3a. TexHudeckoe MNPUMEHEHHME DJJIEKTPOiIM3a. OJIEKTPUUECKUH TOK B rasax.
HecamocToATENbHBIN 1 CAMOCTOATENbHBIN pa3psabl. PasnuuHble TUIIBI CAMOCTOSATENBHOIO Pa3psia U
UX TEXHHUYECKOE MpuMeHeHue. [Imazma. DiiekTpudeckuil TOK B BaKyyMe. DJIEKTPOHHBIE JIaMIIbl: THOJ
U TpUOJA. OJEKTPOHHbIE TMYYKHU. OJIEKTPOHHO-Iy4eBass TpyOKa. OIEKTpUYEeCKH TOK B
noyynpoBojHuKkax. CoOcTBEHHass M TpUMECHas 3JEKTPOINPOBOAUMOCTh MOJYNPOBOTHUKOB.
DIEeKTPOHHO-ABIPOYHBIH mepexon (P—~N- mepexox). IToaympoBOAHUKOBBIA aAuoa. TpaH3uCTOP.
Tepmucropsl u dotopezuctopsl. MaruutHele B3auMozeicTBus. MaruutHoe moisie TOKOB. Bektop
MarHuTHOM UHIYyKUMU. [IoTOK MarHuTHON UHAYKUMH. JIMHUM MarHUTHOM MHIYyKUMU. 3aKoH bruo—
Capapa—Jlannaca. 3akoH Awmmnepa. IlpuMeHeHns 3akoHa Amrepa. OJIEKTPOM3MEPUTEIbHBIE
npubopsl. JleficTBre MarHUTHOTO TOJIsE HA ABMXKYLHiics 3apsaa. Cuna Jlopenna. [Ipumenenue cuibt
Jlopenna. [{lukn4eckuil yCKOpUTEIb.

OTKpbITHE PIIEKTPOMArHUTHON MHAYKIMHU. [TpaBuiio JleHna. 3akoH 3J1EKTPOMAarHUTHONW MHAYKIIMH.
BuxpeBoe anekrpuueckoe nose. IJ(C MHAyKINMN B ABMXKYIIMXCS NPOBOAHMKaX. MHAyKuIMOHHBIE
TOKHM B MAacCUBHBIX IpoBoaHMKaxX. CamomHaykuus. MHAYKTHBHOCTb. DHEPIrUsi MArHUTHOTO IOJIS
TOKa. MaruutHas IIPOHULIAEMOCTh — XapaKTepUCTHKA MarHMTHBIX
CBOWCTB BemiecTB. Tpu Kiacca MarHUTHBIX BemlecTB. OOBsSCHEHHME Mapa- M JAMaMarHeTu3Ma.
OcHoBHBIE cBOMCTBa peppomarHeTukoB. O npupojae peppomarnetusma. [Ipumenenue



(beppOMarHeTHKOB.
CBoOOHBIE U BBIHYKIEHHBIE dJIeKTpuueckue KoneOaHus. [Ipoiecchl B koneGaTeIbHOM KOHTYpE.
®opmyna Tomcona. IlepeMeHHBIN 3JIEeKTpUYECKUN TOK. J[eMCTByIOIIME 3HAYEHMS CUJIbI TOKa U
HanpspkeHus. Pesucrop B menu mnepeMeHHOro Ttoka. KoHAeHcarop B LENM NEPEMEHHOIO TOKa.
Karymika MHIYKTUBHOCTH B LIENIM NEPEMEHHOr0 TOKa. 3akoH OMa ajis LenH MEPEMEHHOIO TOKA.
MomHOCTh B LIENU NEPEMEHHOrO TOKA. Pe3oHaHC B 3jeKTpuyeckor nenu. JIamMnoBblid reHeparop.
I'enepatop Ha TPaH3UCTOPE.
I'enepupoBanue snekTpuyeckoil sHepruu. [‘eHepaTop mepeMeHHOro Toka. Tpanchopmarop.
Boinpsimiienue nepemeHHoro Toka. Tpexdasubeiii Tok. CoenuHeHue OOMOTOK TeHepaTropa
Tpexdaznoro Toka. CoeauHeHHWE TMOTpPeOUTENeld SJIEKTPUYECKOW OSHEPru. ACHHXPOHHBIN
anekTpoaBuratens. Tpexdaszuspiii Tpanchopmarop. IIpon3BoACTBO U UCIIOIB30BAHUE DIIEKTPUUIECKON
sHepruu. [lepenayda u pacmpeneneHue JEeKTPHUECKoi IHEPTuu. DPPEeKTUBHOE UCIIOTH30BAHNE
ANEKTPUYECKOMN DHEPIUH.
DNEeKTPOMarHuTHOE II0Jie. DJIEKTPOMAarHUTHas BOJIHA. M3iydeHHe 53JEeKTPOMAarHUTHBIX BOJIH.
DHeprus 3JeKTPOMarHUTHOU BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. [[pUHIIMIIBI paguoCBs3u.
AmrutyaHas  Moaynsiums.  JlerektupoBanue konebanwif. Ilpocteiimuii  pagnonpUeMHUK.
Pacnpoctpanenue paguoBonH. Pagnonokanus. [lonstue o teneBuaenuu. Pazpurue cpeicTB CB3HU.
['eomerpuueckas ontuka. CBETOBbIE JIy4d. 3aKOH MPSMOJIMHEHHOrO paclpoOCTpaHEHUs CBETa.
dotomeTpusi. Cuiia CBeTa. OCBEIIEHHOCTb. SIpkocTs. DOTOMETPHI.
[Mpunuun ®epma u 3akoHbl reomerpuueckoi ontuku. OtpakeHue cBeta. [lmockoe 3epkalio.
Cdepuueckoe 3epkano. Iloctpoenne nzodpaxkeHuil B cheprudeckom 3epKaiie. YBeTHYeHUE 3epKaa.
[Ipenomnenue cBera. [TomHoe otpakenue. [IperomiieHre cBeTa B IJIOCKOMAPAIIIEIbHON MIIIACTUHKE
U TpeyroabHoi npusme. [Ipenomienue Ha cepuueckoii moBepxHocTH. JInuza. dokycHoepaccTosiHIE
u onrtuyeckas cuwia JguH3bl. Popmyna nunH3bl. IlocTpoeHune n300pakeHUl B TOHKOW JIMH3E.
VBennuenne JuH3bL. OCBEIIEHHOCTh M300paXkKeHus, naBaeMoro miauH30W. Hemoctatku numH3.
®otoanmnapart. [lpoekironnslii annapat. ['ma3. Ouku. Jlyma. Muxpockon. 3puTenbHble TPYOBI.
Teneckonel. BonHoBele cBolicTBa cBera. CkopocTh cBeTa. Jlucrepcusi cserta.
Wnrtepdepennus ceera. lnmHa cBetoBoil BoiHbL. MHTepdepenuus B ToHkux mieHkax. Kombua
Hrrotona. Hekortopeie npumenenuss uHrepdepenunu. dudpakuus csera. Teopus audpaxiuu.
Hudpakuus @penenst Ha mpocThix 00bekTax. Audpakius Opaynrodepa. dudpakiunonHas pemerka.
Pa3pemaromass cnocoOHOCTP MHKpOCKONa M Tejneckona. IlomepedHOCTh CBETOBBIX BOJIH.
[Tonsapuzanus ceera. [lonepeyHOCTh CBETOBBIXBOJIH "

AJIEKTPOMarHuTHas Teopus cBeTa. Bunel
m3nydeHuid. HMctounuku cBeta. CHEKTpbl W CHEKTpajbHbIE MpHOOpHL. Bumel CcHekTpos.
CrnektpanbHblii aHanu3. MH@pakpacHoe u yibTpaduosieToBOe H3JIydeHUs. PEeHTreHOBCKHE JIydu.
[Ikana 37€KTPOMarHUTHBIX U3JTyYEHUH.

OCHOBBI CIIEIUAILHON TEOPUU OTHOCUTCILHOCTH.

3aKOHBI AEKTPOIMHAMUKY U IPUHIUI OTHOCUTENBbHOCTH. OnbIT MaiikenbcoHa. [locTynaTsl Teopun

OTHOCUTEJIBHOCTU.  OTHOCUTENBHOCTb  OJHOBpeMeHHocTu.  IIpeoOpasoBanus  JlopeHua.
OTHOCHUTENBHOCTD paccTOSIHUI. OTHOCUTENBHOCTD POMEKYTKOB BPEMEHH. PeNATUBUCTCKUN 3aKOH
CIIOXKEHMsI cKopocTed. PemstuBucTckas AMHaMUKa. 3aBUCUMOCTH Macchl OT  CKOPOCTH.
Cunxpodazotpon. CBs3b MEXIy Maccoil U SHEprueil.

KBanToBas ¢usnka.
dusnka aToMa 1 aTOMHOTO siapa. [Ipenmer u 3a1aun KBaHTOBOM (U3UKHU. 3apOXkKAEHUE KBAHTOBOM




teopuu. TemnoBoe uznydyenue. Pacnpenenenre sHepruu B CrieKTpe abCOIIOTHO YEPHOTO TeNa.
I'unoresa Ilnanka o kBanTax. @orosaddexr. Teopus porospdexra. @oronst. [Ipumenenne
dbotoarddekra. OnbiTel [1. H. Jlebenera u C. . BaBunosa. J[aBienne cBeta. XUMUYECKOE TCHUCTBUE
cBeta. Pororpadus. 3anuch U BOCIPOU3BEICHHE 3BYKa B KHHO.

Cnexrpanbhble 3akoHoMepHOocTH. CTpoenue aroma. Mogaens Tomcona. Onbitel Pesepdopna.
[Inanerapnas mogens atoma. [loctynarel bopa. Moaens atoma Bogopozaa o bopy.
DKCIepUMEHTANIBHOE JI0KA3aTENbCTBO CYIIECTBOBAHMSI CTALlMOHAPHBIX COCTOSIHUM. TpyaHOCTH
teopuu bopa. KBantoBas mexanuka. [ unoresa ne bpoilsist 0 BOJHOBBIX CBOMCTBAX YaCTHII.
Kopnyckynsipao-BomHOBOM nyanm3m. Judpakius 3nekTpoHoB. COOTHOIICHHE HEOTIPEACIICHHOCTEH
I'eitzenOepra. Bomubl BepostHoCcTH. THTEpdepeHIs BeposTHOCTEeH. MHOTOAJIEKTPOHHBIEC aTOMBI.
KBaHTOBBIE HCTOYHUKH CBETA — JIA3EPBHI.

ATOMHOE SAPO U IEeMEHTapHbIC YaCTUIBl. MeTOIbl HAOII0ICHUS U PETUCTPAIIMH 3JIEMEHTAPHBIX
yacTull. OTKpBITHE ECTECTBEHHON paJinOaKTUBHOCTU. Allb(a-, 6eTa- 1 TaMMa-u3nyyeHue.
PanuoaktuBHBIC NTpeBpanieHus. 3aK0H paauoakTUBHOTrO pacnaza. [lepuosa nonmypacmnana. M3oTomsl.
[IpaBuno cmemienus. MIckyccTBEHHOE MpeBpallleHUe aTOMHBIX siiep. OTKpbITHE HEUTPOHA.
CrpoeHue aToMHOTrO sjipa. SiepHble CUilbl. JHEPTUs CBSA3M aTOMHBIX sajiep. MickyccTBeHHast
PaguOAaKTUBHOCTE. S nepHble peakuuu. [lenenue saep ypana. Llennsle saepHslie peakunuu. S nepHblil
peaktop. Tepmosinepusle peakuuu. [Ipumenenue saepHoil s3Hepruu. [lomydyenne pagnoakTUBHBIX
M30TONOB U UX NIpUMEHeHue. buonornueckoe aeiictue

PaZOaKTUBHBIX U3TYUCHUH.

Tpu sTana B pazBuTun GU3UKH 3JI€MEHTAPHBIX YacTUIl. OTKPBITHE MO3UTPOHA. AHTUYACTHIIBI.
Pacnag nelitpona. OTkpbITHE HEUTPHUHO. [IpomMekyTOUHBIE O030HBI — MEPEHOCYMKHU CIIA0BIX
B3anMoJeicTBUil. CKOJIBKO CYIIECTBYET JIEMEHTapHbIX yacTull. KBapku. Bzaumoneincreue
KBapKOB. | JIFOOHBI.

Ctpoenue Beenennoi

[TpruMeHNMOCTb 3aKOHOB (PU3UKHU 151 OOBSICHEHUS IPUPOIBI KOCMUYECKUX 00beKTOB. ColHEeUHas
crcTeMa Kak KOMITJIEKC Tell, UMEIoIuX ob1iee nmpoucxoxaeHue. O0mune XxapakKTepuCTUKY TUIaHEeT.
ITnanets! 3emHo# rpynnsl. Jlanekue minanersl. Connue u 38e3/1bl. Kinaccudukarys 3ses .
Opomonus ConHua u 38e31. Ctpoenue u 3Botonus Beenennoit. Temuas matepus u TeMHast
JHEPrusl.

Enunas ¢usnueckas kaptiuHa mupa. Pu3nka 1 HayqYHO-TEXHUYECKast PEBOITIOIIHSL.

JlabopaTopHBIi IPAKTHKYM

. U3mepenue yckopeHust CBOOOHOTO MaJACHUs C TOMOIIBI0 MAaTEMaTHYECKOT'0 MasiTHUKA.
. U3ydenue Broporo 3akoHa HeroTOHa.

. UccrnienoBanue Mojienu IBUKEHUS Tela, OpPOILICHHOTO MOJT YIJIOM K TOPU30HTY.

. I3ydenue 3akoHa COXpaHEHUs UMITYJIbCA IIPU COYJAPEHUU CTAJIBHBIX IIAPOB.

. 3ydenue 3akoHa COXpaHEHUsI MEXaHUYECKOW SHEPIUH.

. U3mepenne KIIJ] anekTpoasuratens npy MOAHATHH IPy3a.

. I3yuenue aBTOKOJIC0aHMIA.

. 3ydenue nonepeyHsIx BOJIH B CTPYHE C 3aKPEIJICHHBIMU KOHIIAMU.
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. I3y4yeHue cBOMCTB 3ByKOBBIX BOJIH.

10. OmerTHas mpoBepka 3akoHa [ eii-Jlroccaka.

11. Onpenenenue NpoLEHTHOTO COAECPKAHUS BJIar B MOKPOM CHETE.

12. Uzydenue pacripeesieHus] MOJIEKYJI HICAIBHOTO ra3a 1o CKOPOCTSIM (KOMIBIOTEPHOE



MOJICIIMPOBAHUE).

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
21.
28.
29.
30.
31.
32.
33.
34.

N3yuenne naeanpHoi TemioBoi MamnHbel KapHo (KOMIBIOTEPHOE MOJEINPOBAHUE).

N3yyenue TenioBoro B3auMoIeCTBUS (KOMIIBIOTEPHOE MOJICIIUPOBAHHE).

N3mepenne moayns FOHra pe3unsi.

N3mepenue temmeparypHoro kodghuiueHTa TMHEHHOro pacliupeHus TBEPAbIX Tell.

Onpenenenne KO3PPUITUCHTA TOBEPXHOCTHOTO HATSHIKEHUS )KHUIKOCTH.

I/ISMepeHI/Ie C€MKOCTHU KOHJACHCaTOopa.

N3mepenue yaeapHOro COnpoOTUBIEHUS TPOBOJHUKA.
N3mepenue OJ1C 1 BHyTpEHHETO COITPOTUBIIEHUS HCTOUHUKA TOKA.

N3yyenue nenu nocTosiHHOIO ToKa, coaepsxkamieit D/(C.

COopka u rpaiyupoBKa OMMETpa.

Pacmmpenue npezena u3mMepeHus BOJIbTMETpa/aMIiepMeTpa.

I/I3yquI/Ie TCMHepaTypHOﬁ 3aBUCUMOCTH COIIPOTHUBJICHUA MCTAJIJIOB U ITOJTYIIPOBOJHUKOB.

I/I3yquI/Ie nmponecca MpoxXoKACHUA JICKTPUICCKOI0 TOKA B paCTBOPAax 3JICKTPOJIMTOB.

HSy‘{eHI/IC MMOJIYIIPOBOAHUKOBOI'O AUOAA.

HSy‘{eHI/IC MMpOHCCCOB BBIIIPAMIICHHUA IICPEMCHHOI'O TOKA.

HSy‘{eHI/IC [mpouccca MMpoxXoxKACHUA TOKA B 6I/IHOJ'I$IpHOM TPaH3UCTOPC.

N3yueHne nenu nepeMeHHOro ToKa.

HSy‘{eHI/IC PE30HaHCa B LUCIIU IICPEMCHHOI'O TOKaA.

I/ISMepeHI/Ie K03(1)(1)I/II_II/IGHT3. MOIIHOCTH LCIIU IMICPEMCHHOI'O TOKaA.

N3yuenne onnodaznoro rpanchopmaTopa.
N3mepenune eMKOCTH KOH/IEHCATOPA U MHAYKTUBHOCTH KaTYIIKU.

O3HaKOMJIEHHE € TPOLECCAMU MOAYJISILIMK U JEMOIYJISLUU (JIE€TEKTUPOBAHNS)

AJIEKTPOMArHUTHBIX KOJIEOaHU.
N3yueHune 3aK0Ha NPEIOMIIEHHS CBETA.
N3mepenue nokasaresns NpeoMICHUS CTEKIIA IPH TOMOIIM MUKPOCKOIIA.

35.
36.
37.
38.
39.
40.
41.
42.

N3mepenue GpokycHOTo pacCTOSHUS PACCEUBAIOIIEH JTHH3BI.

COopka ONTHYECKUX CUCTEM.

HccnenoBanue I/IHTep(l)epeHI_[I/II/I CBCTAa.

WccnenoBanue nudpakiuu cBera.

Onpenenenye AITUHBI CBETOBOW BOJIHBI PU MOMOIIU AU(PPAKIIMOHHON PELIETKH.

Wzyuenue siBnenuit porospdexra. 3mepenne paboThl BBIXOA SJIEKTPOHA.

TemaTuyeckoe miiannpoBanue 10 kiaace

Neo  [Tema (pazmen)

KomuuectBo
JacoB Ha
A3y4YEeHUE

JesiTeIbHOCTD YYUTEIS C Y4ETOM
NporpaMMbl BOCIUTAHUA (MOAYJIsSA
«IIIKOJIBbHBIH YPOK»)

1. | Benenune

4

CeMuHapbl, MPAKTUYECKUE 3aHATHUS, SKCKYPCHUH,
imabopaTopHbIe PAOOTHI, OMBITHI, AEMOHCTPAIIUN
cnocobcmesyom opmuposanuio ycmouiugo2o
NO3HABAMENLHO20 UHMEPECA K U3YUEHUIO
pusuxu

2. | Mexanuka

64

CeMUHAPBI, TPAKTHYCCKUE 3aHSITHUS, IKCKYPCHH,
lmabopaTopHbIe pabOTHI, OMBITHI, IEMOHCTPAIHH
cnocobcmeylom pazeumuro yMeHus npeodgudembs
6O3MOJICHbIE Pe3yIbmanvl CGOUX Oeticmaull,
CamocmosmenvHo NIAHUPOBAMd U RPOBOOUNTL
pusuueckue IKCnepumMenmol

3. | MonekynsipHas ¢pusuKa.

34

CCMI/IHapLI, MPAKTUYCCKUC 3aHATHA, OKCKYPCUU,




TepmoauHamuka

imabopaTopHbIe pabOoThI, OMBITH, IEMOHCTPAIH
A36UBAIONT GHUMANETbHOCMDb, CO6paHHOCI’nb

DIIEKTPOAMHAMHKA

34

CeMuHApHI, MPAKTHYECKHUE 3aHATHS, SKCKYPCHH,
lmabopaTtopHbIe padOThI, OIBITHI, IEMOHCTPAIIMH
qbopMupy}om UEHHOCMHOoe ONMHOoUutleHue K asmopam
omKpbimuLl, U306pemeHull, K MEOPYaAM HAyKU u
IMEexXHUKu

JlaGopaTopHbrii
MIPAKTUKYM

28

CeMHUHApBI, MPAKTUICCKUE 3aHATHS, IKCKYPCHH,
imabopaTopHEBIE pabOTHI, OIBITHI, AEMOHCTPAITUH
CnOCoOCMBYIom pazeumuro yMeHus Npeosudems
6O3MOJICHbIE Pe3yIbmanvl COUX Oeticmaull,
camocmosimenvpHo nIaHUPoO8ams u NPOBOOUMb
pusuueckue skcnepumenmol

[ToBTOpEHME

11

CeMUHAphI, IPAKTUICCKUE 3aHITHS, SIKCKYPCHH,
lmabopaTopHbIe pabOTHI, OTBITHI, IEMOHCTPAITUH
cnocobcmasyiom

popmuposaruro ycmouuugo2o
NO3HABAMENLHO20 UHMEPECAd K U3YUEHUIO
dusuxu




TemaTnueckoe niiannposanue 11 kaace

Tema (pazmen)

KommnuectBo
JacoB Ha
HU3y4YCHUE

JeATeIbHOCTh YUHTES C Y46TOM
NporpamMMbl BOCIIUTAHUA (MOIYJst
«IkoabHBII YPOK»)

DNeKTpoAMHAMUKA

32

CeMUHApHI, MPAKTUICCKUE 3aHATHUS, IKCKYPCHH,
imaGopaTopHbie PabOTHI, OBITHI, IEMOHCTPAIHH
cnocobcmeyom pazeumuro yMeHus npeosuoems
603MOJICHbLE Pe3YIbmamyl C8OUX OeUCmEU,
CAMOCOAMENbHO NIAHUPOBATD U NPOBOOUMb
huzuuecKue IKCnepumMeHmol

Konebanus u BOJHEBI

36

CeMuHapBI, MPAKTUIECKHE 3aHATHS, SKCKYPCHH,
imaGopaTopHbIE PAOOTHI, OIBITHI,
IIEMOHCTPALIAH (OpMUPYIOM YEeHHOCMHOE
OmHOWweHue K asmopam OprblmulZ,
u300pemenull, K MEOPYAM HAYKU U TNeXHUKU

OnrTuka

18

CeMUHApBI, IPAKTHYECKUE 3aHATHSI, DKCKYPCHH,
imaGopaTopHbIE PAOOTHI, OIBITHI,
IMEMOHCTPALIMH pa3z6usaion 6HUMAmMeIbHOCMb,
cobpannocmo

CoenuanpHas
TeopHUs
OTHOCUTEJIBHOCTHA

CeMuHapbl, OPaKTHYECKUE 3aHITHS, SKCKYPCHH,
maGopaTopHbIe PaOOTHI, OIBITHI,
IIEMOHCTPALUU hopMupyrom yeHHOCMHOE
OMHOWERUE K asmopam oprblmuﬁ,
L300pemenull, K MEOpYam HAyKUu U mexHuxKu

KBanroBas ¢usuka

40

CeMUuHaphI, MPAKTUICSCKUE 3aHATHUS, IKCKYPCHH,
imaGopaTopHbIe PaOOTHI, ONBITHI,
IIEMOHCTPALIUY pa38Uaiom 6HUMAMETbHOCb,
coopannocmo

Crpoenue
Bcenennon

CeMUHAPDI, IPAKTHYECKUE 3aHSTHS, SKCKYPCHUH,
imabopaTopHble paboThI, OMBITHI,
NIEMOHCTPALMH pa3sueaion 6HUMAMeIbHOCHb,
cobpannocmo

3HaueHue PU3NKU
JUTSL OOBACHEHUS
MHUpa U Pa3BUTHUSL

MIPOU3BOIUTEIBHBIX
cui o0IecTsa

CeMUHaphl, MPAKTUICSCKUE 3aHATHUS, IKCKYPCHH,
mabopaTopHbIe pabOThI, OIBITHI,
IIEMOHCTPALIUY pa38uUaiom 6HUMAMENbHOCb,
coopannocmo

JIaGopaTopHblii
MPAKTUKYM

28

CeMHHApbI, MPAKTUYESCKUE 3aHATHS, SKCKYPCHH,
imabGopaTopHbie PabOTHI, OIBITHI, IEMOHCTPAIHH
cnocobcmeyiom paseumuio ymMeHus npedsuoentv
8O3MOICHBLE PE3VIbIMAMbL CBOUX OelicmaUll,
CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
usuneckue dsxcnepumermol

PesepBHOE Bpems

CeMuHapbl, MPAaKTUYECKUE 3aHATHS,
HKCKYPCHUH, J1abOpaTOpHbIEe pabOTHI, OIBITHI,
ITEMOHCTpALK CHOCOOCMEYIOM
hopmuposanuro ycmouduugo2o
NO3HABAMENLHO20 UHMEPecd K U3Y4eHUIo

husuxu
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