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1. INTAHUPYEMBIE PE3YJIbTATbBI

®I'OC ocHOBHOTO M cpeanero o0wmWero o0pa3oBaHHs NPOBO3IIIAIIAKOT B KAYECTBE LEIEBBIX
opueHTHPOB 00wEero o0pa3oBaHusl JIOCTHIKEHHE COBOKYIHOCTH [AMYHOCTHBIX, IPEAMETHBIX H MeTa-
npeaIMeTHBIX 00pa30BaTE/IbHBIX PE3YJIbTaTOB.

JIngnocTHLIME pesyabraraMu odydenusi pusuke B cpeaneil mKoJ/ie siBJAsSIOTCH:
& cihepe omuomenuil 0OYUAIOMUXCA K cebe, K ceoemy 300p06bi0, K ROSHANHUIO CefA - OPUEHTALMA HA
JAOCTHMKECHHE JIHYHOI'O CHACTDLA. peajll-l'jal.llil(} [MO3UTHBHLIX JKH3HCHHLIX HEPCHEKTHB, HHHIHATHBHOCTD.
KpeaTHBHOCTb, FOTOBHOCTh H CIOCOOHOCTE K JHYHOCTHOMY CaMOOINPEICICHHIO, CTMOCOOHOCTL CTABUTH LICIH
U CTPONTD JKH3HCHHBIC TUTAHBL; FOTOBHOCTh M CIIOCOOHOCTH 00eCcneunTh cede u CBOUM OIM3KHUM 10CTORHYIO
’KH3Hb B [IPOLIECCE CAMOCTOATEILHON. TBOPUECKON M OTBETCTBEHHON IEATENLHOCTH. K OTCTAMBAHUIO JINUHOTO
JIOCTOHHCTBA. COOCTBEHHOIO MHEHHS, BLIPAdATLIBATL COOCTBEHHYIO IMO3MLIMIO 110 OTHOIEHHIO K OOIIECTBEHHO-
MOJIATUHECKHM COOBITHSM MPOLLIOT0 ¥ HACTOAIIETO HA OCHOBE OCO3HAHUS U OCMBICICHHS HCTOPHH. YXOBHBIX
[HEHHOCTEH W JIOCTHIKCHHH Hamiel CTpaHbl. K CAMOPa3BUTHKD) W CaAMOBOCIIMTAHMIO B COOTBETCTBMH C
00IIeYe0BEYECKUMH LEHHOCTAMH U H1ealaM¥ TPAKAAHCKOTO 001IeCTBa: TPUHATHE U pealln3aiius LeHHOCTEeH
zjoposoro u GezonacHoro o0pasza KU3HH. OEpPEeKHOE, OTBETCTBEHHOE H KOMIICTEHTHOE OTHOIUCHHUE K
coOCTBEHHOMY (PH3HYECKOMY H IICHXOJIOTHYECKOMY 3/10POBBIO;
¢ chepe omnowenuii odyuarouiuxca Kk Poccuu kak k Pooune (Omeuecmey) - poccuiickas HACHTHUHOCTb.
CMOCOOHOCTh K OCO3HAHMIO POCCHHCKON HMAEHTHYHOCTH B MOJMKYJILTYPHOM  COLHYME, HYBCTBO
[IPHYACTHOCTH K MCTOPHKO-KYJIBLTYPHOIH 00IMIHOCTH pocCHHCKOro Hapoaa u cyabbe Poccun, narpuorusm,
FOTOBHOCTE K CIIykeHH0 OTeyecTBy, ero 3amuTe: YBaOXKEHHE K CBOEMY Hapoy, YYBCTBO OTBETCTBEHHOCTH
nepej PonuHoi, ropioctn 3a cBOi Kpaif. ¢Bo0 PoamHy, 1pouuioe u HacTOSINEe MHOTOHAIHOHATBHOTO
Hapoja Poccun, yBaxkeHue rocyl1apCTBEHHBIX CUMBOJIOB (repd. ¢uiar, rumu); GopMUpOBaHHE YBaKEHHS K
PYCCKOMY Si3BbIKY Kak rocyiapcrBeHHoMy s3biKy Poccuiickoit Dejepaimi. spisiolemycst OCHOBOI
pOCCHﬁCKOﬁ HJICHTHYHOCTH H TJIABHBIM (l]ﬁKTOpOM HAllHOHA/IBHOTO CAMOOIPEIACTICHHA. BOCIHHTAHHKC
VBAXKCHUS K KYJIBTYPE. AI3bIKAM. TPATMIHAM U 00bIYasiM HApoJI0B, IposkHBatoinx B Poccuiickoit @eneparnnu:
6 chepe ommuomwteHull OOYVHAIWOMWUXCA K 3AKOHY, 20CY0apcmey W K Zpadcoanckomy obwecmsy -
FPaKAAHCTBEHHOCTD, TPAXCIANCKAs 103U AKTHBHOIO H OTBETCTBEHHOI'O “IEHAa POCCHICKOro odlecTsa.
OCO3HAIOUIEr0 CBOM KOHCTHTYIMOHHBIC MpaBa H OOS3aHHOCTH. YBaXKaloOlIEro 3akOH M MpPaBONOPSJIOK.
OCO3HAHHO MPHHUMAIOLIEr0 TPAAWIUOHHBIC HATMOHAIRHBIC W OOIEYEOBEYECKHE TYMAHHCTHUCCKHAE M
JIEMOKPATHYECKHE LIEHHOCTH, TOTOBOTO K YMACTHIO B OOIIECTBEHHON JKH3HU: IPU3HAHHE HEOTHYKIAEMOCTH
OCHOBHBIX MpaB H cBOOOJ 4E/IOBEKA, KOTOPbIE NPHHAUIEKAT KakKAOMY OT POKIACHUS, POTOBHOCTH K
OCYIIECTBICHUIO COOCTBEHHBIX MpaB H ¢B00O O€3 Ha- pYIIECHHUsS NpaB H CBOOO APYTHX JIMIL, FOTOBHOCTE
oTCTamBaTh COOCTBEHHBIC TIpaBa W CBODO/bI HE/IOBCKA W TPAKAAHWHA COIJIACHO OOMICNPH3HAHHBIM
NMPUHIMIAM MW HOPMaM MEKAyHapoiaHoro mnpasa u B cootseTcTBHH ¢ Koncturyuwmeit Poccwniickoi
(dejiepalliy, NPaBoBas U MOJUTHYECKAs! TPAMOTHOCTB: MUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY
VPOBHIO Ppa3BHTHS HayKW H OOIIECTBEHHOM IPAKTHKH. OCHOBAHHOE Ha JMalore KyabTyp. a Takke
paznuuHbIX  (OpPM  OOLIECTBEHHOTO CO3HAHWA. OCO3HAHME CBOET0 MeCTa B MOJHKYIBTYPHOM MHpe:
HHTCPHOPH3AUMS LEHHOCTEH AEMOKPATHH H COUHAILHON COJHIAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY
PErYJIHPOBAHHIO OTHOLIEHWH B IPYIIE WIAH COLHAILHOH OpraHu3alMu: IOTOBHOCTL OOYYAKOIMIMXCH K
KOHCTPYKTHBHOMY YHYacTHIO B MPHHATHH PEUICHHH. 3aTParvBalOlIMX NPaBa U WHTEPECHL. B TOM YHCIIC B
pazuuHbX  Gopmax OoOMIECTBEHHON CAMOOPraHu3alliyk, CaMoyIpaBlIeHUs. OOIICCTBEHHO 3HAMUMOM
JESTE/ILHOCTH, [PUBEPIKEHHOCTh WIEAM HHTEPHALMOHAIM3MA. APYKObL PaBeHCTBA, B3aUMONOMOIIH
HAPOJIOB] BOCIHHTAHHE VBAMHTCIBHOIO OTHOMCHHA K HAIIHOHAILBHOMY JTOCTOHHCTBY .TIEO,[leFl, HX 4yBCTBaM.
PEIUTHO3HBIM  VOSKICHHAM: TFOTOBHOCTH OOYHAIOMMXCS [POTHBOCTOATH  HICOJIOTMH  JKCTPEMH3MA.
HaroHamus3Ma, KCGHO(bOﬁHH. KOPPYHIHHA. JHCKpHMHHAIIHKH MO CONHANbHbLIM, PCIHTHO3HBIM. PAacOBbIM.
HALIMOHAJILHBIM [TPH3HAKAM U JIPYTHM HEraTHBHBIM COLHATLHBIM ABICHHSIM:
¢ chepe omHOMEH NIl OOYHAIOUIUXCA € OKPYICAIOMUMU JII0ObMI - HPABCTBEHHOE CO3HANHE W MOBEJIeHHE
Ha OCHOBE YCBOGHHS OOIICYEIOBEUYCCKHX [ECHHOCTEH. TOJCPAHTHOIO CO3HAHHWA W IIOBEJCHHUS B
MOIUKYABTYPHOM MHUPE, FOTOBHOCTH M CMOCOOHOCTH BECTH JIMAIOT € APYIHMH JIHOJBMH. JOCTHTATH B HCM
B3aNMOTIOHMMAHHs, HAXOAWTh OOUIME NENM M COTPYAHHYATH JUIS MX JIOCTHKEHHS: [PHHSTHE
I'YMAHUCTHYECKUX LEHHOCTE. 0CO3HAHHOE. YBAXKHTEIbHOE H JI00pOKEIaTebHOE OTHOLICHHE K APYIOMY
UEeIOBEKY. €r0 MHEHHIO, MHPOBO33PEHHIO: CIIOCODHOCTH K CONEPEKUBAHHIO H (DOPMHUPOBAHIIO O3HTHBHOTO
OTHOIIEHUS K JIIOSM, B TOM YHCTIE K JTHIIAM ¢ OFPAaHUYEHHBIMH BOZMOYKHOCTSIMI 3/I0POBBSI M HHBAIH/IAM:



OeperkHoe. OTBETCTBEHHOE W KOMIICTEHTHOE OTHOLLIEHHE K (PU3UYECKOMY M [ICHXO/10THYECKOMY 310POBbIO
APYTUX  Jdr0jei, YMEHHE OKasbiBaTh [EpBYIO TOMOuib: (opMHpPOBaHHWE BBIPAKEHHOW B [OBEACHHH
HPABCTBEHHOM TMO3MIIMK, B TOM YHCJIE CHOCOOHOCTB K CO3HATENBLHOMY BBIOOPY 100pa. HPaBCTBEHHOTO
CO3HAHMS M TOBEJCHHA HA OCHOBE YCBOCHMS OOIIEYEIOBEUECKUX LEHHOCTEH W HPABCTBCHHBIX HYBCTB
(4ecTh, JOAT. CHPABELIMBOCTBL, MHIJIOCEPAME M JApykKenoOHe): KOMIETEHLM CcoTpyiAnHiecTsa Co
CBEPCTHUKAMH, JIETHMH MJIAIIEr0 BO3PACcTa, B3POCIBIMH B 00pa3oBaTelbHOM, OOLIECTBEHHO MOIIE3HOM,
yaeOHO-MCCIeI0BATEILCKOMH, TPOCKTHOM U IPYTHX BIJIAX JICATCIBHOCTH:

6 cghepe OMHOWICHUI OOYUAIOUUNCA K OKPYICAIOUW{EMY MUpY, K JCUGOU RPUPOOe, XyO0licecmeeHHou
Ky/jbmype - MUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH, 3HAYMUMOCTH
HAYKH, TOTOBHOCTH K HAy4HO-TEXHMYECKOMY TBOPYECTBY, BIAJICHHE JOCTOBEpHOH HH(popMmaiued o
MEPEIOBBIX JIOCTHHKCHHUAX H OTKPBITHAX MHPOBOIT i OTEHYECTBEHHON HAYKH, 3aHHTEPECOBAHHOCTh B HAYYHbBIX
JHAHIAX 00 yeTpoicTBe MHpa M 00IIECTBA: TOTOBHOCTL M CIIOCODHOCTH K 00pa3’0oBAHMIO, B TOM HHCIC
camMooOpa3oBaHuIo. Ha TIPOTSKCHHH BCEH JKM3HH, CO3HATE/NbHOE OTHOLICHHE K HENPEPbIBHOMY
00pa30BaHMIO KaK  YCIOBHIO  YCHEMIHOH  npodiecCHOHaIbHOH W OOIIECTBEHHON  JACATEIBHOCTH:
HKOMOTHYECKast KyJIbTypa, OepekHOe OTHONICHHE K POTHOMN 3eMIie. TPHpPOoAHBIM OorarcTBam Poccnit m Mupa,
MOHUMAHHE BIHSHUS COLHAIBHO-YKOHOMHUYECKHX [POIECCOB HA COCTOSIHUE NPUPOAHOH M COLHMAIBHON
Cpeibl, OTBETCTBEHHOCTb 3a COCTOSIHME [PHPOAHLIX PECypeoB, YMEHHH M HABBLIKOB PasyMHOIo
[PUPO/IONIONB30BaHMS, HETEPIUMOE OTHOIICHHE K ACHCTBHSAM, MPHHOCSLIIM BPEJ1 IKOIOMHHU; IIPHOOpeTeHHe
OMbITA  YKOJOTO-HATIPABICHHOIN  JICATEIBHOCTH, 3CTCTHYCCKOE OTHOLICHHE K MHpPY. TOTOBHOCTH K
ICTETUYECKOMY 00YCTPOUCTBY COOCTBEHHOTO ObITA;

6 cepe OMHOWICHUN 0OYHWIOIUXCA K mpyoy, 6 chepe COUUATbHO-IKOHOMUHECKUX ONHOUWCHUN -
yBakeHue BeeX (GOpM COOCTBEHHOCTH. FOTOBHOCTH K 3alllHTe CBOE COOCTBEHHOCTH; OCO3HAHHBI BHIOOP
Oyayumel npodeccun kKak nyth M cnocod peanmsanny COOCTBCHHBIX KH3HEHHBIX TJIAHOB, FOTOBHOCTD
()6)"‘-18!*01&”)((‘5! K pr,[lGB()i;l l'lpO('l)CCCHOHaJ[]:HOﬁ JICATEIIBHOCTH KAK K BO3MOKHOCTH YYacTHA B pelIeHHH
JMYHBIX. OOLUECTBEHHBIX, IOCYJAAPCTBEHHBIX, OOLICHALHMOHAIBHLIX 11PO0JIeM: NOTPEeOHOCTbL TPYANUTHCS.
YBUKEHHE K TPYAy M JHOJSM TPyAa, TPYAOBBIM JIOCTHAEHHSM. J00POCOBECTHOE, OTBETCTBEHHOE H
TBOPYECKOE OTHOMICHHE K Pa3zHbIM BHIAM TPYAOBOM JICHTEILHOCTH, TOTOBHOCTE K €aMOOOCTYKUBAHHIO,
BKJIKOYAst O0OYYCHHUE H BBITIOJIHEHUE TOMAITHHX 00s3aHHOCTE.

MeranpeaMerubie pe3y ibTarbl 00yueHusi Qu3uke B cpeaHeil WIKo.e NPeICTABJICHBI Tpemsi
IPYIIaMi YHEBEPCAJALHBIX YueOnbIX JeiicTBHii.

PeryasiTHBHBIC YHUBeEPCA/IbHbIE YiaeOHbIe AeHCTBHS
Boinycknux naywnumca:
—  CAMOCTOSITEIBHO ONpeeisaTh LEAH, CTaBuTh W (OpPMYIMpOBaTH COOCTBEHHBIC 3a/@a4l B
00pa30BATE/ILHOMN JEATENALHOCTH U KU3HEHHBIX CHTYALUSIX:
—  OLEHHBATh PECYPChbl, B TOM HHCJIE BPEeMsl H JPYyrHe HeMaTepHalbHbIe pecypebl, HEOOXOAUMbIE JUI
JIOCTUIKCHHUS [TOCTABIICHHOI paHee Lenu;
—  COIOCTABJISTH UMEIOLIMECH BOZMOKHOCTH I HEOOXOAMMBIC JU1s1 AOCTHIKEHHUS LIE/IH PECyPChbl:
~  OpraHn3oBbBaTh PPEKTHBHBIA MOMCK PECYPCOB. HEOOXOMMBIX JUISl AOCTHKCHHUSA NMOCTABICHHON
HEenn;
—~  OHpe/eNsATh HECKOIBKO 1MyTell T0CTHIKEHMS NOCTaBIEHHON 11eIIH;
—~  BbIOMpaTh ONTHMAIbHBIL HYTh JOCTIIKEHMS LEIM € Y4eToM IPPEKTHBHOCTH Pacxo/l0BaHMs
PeCyYpCoB H OCHOBBLIBAsCH HA COOOPaKEHHAX ITHKH H MOPAIIH;
—  34/aBarThb NapaMeTpbl H KPHTCPHH, 10 KOTOPbIM MOYKHO ONpERe/IiTh, YTO LUEJIb JOCTHIHYTA:
—  CONOCTaB/NTh NOLYHCHHBIH pPe3yJibTaT AeATe/bHOCTH C NOCTABICHHOH 3apaHee Le/bio:
—  OLEHHMBATH MOCICACTBUS JOCTHIKEH s MOCTAB/ICHHOM 1e/H B yu4eOHOIl AesTebHOCTH, COOCTBEHHOI
AKHUZHU M KH3HU OKPYKAIOIINAX JTOJICH.
[MosHaBaTe/bHBbIC YHHBEPCAAbHBIC YueOHbIC AciicTBH
Boinycknur nayvumcea:

=  KPHTHYCCKH OLICHUBATb U HHTCPIIPCTHPOBATL H H(l)()pMlellliO C pasHbIX MO3HIMI;
—  Paclio3HaBaTh (])llKCHpOBﬂTb OpOTHBOPEHHS B HH(I)OpMﬁLI,HOHI-lb[K HCTOYHHKAX
— HCMOJIL30BATH Pa3IMUHBIC MO/ICTIBHO-CXCMATHUYCCKUEC CPE/ICTBA LIS NTPEACTABICHHA BBISIBIICHHLIX B



HHOOPMAIIHOHHBIX HCTOYHHKAX TPOTHBOPEYHIL:

OCYIUICCTRIATH PA3BEPHYTHIH HHPOPMAIHOHHBIH NOUCK H CTABHTHL HA €T0 OCHOBE HOBBIC (yueOHbIC
H [103HaBaTe/IbHbIC) 31841,

HCKaTh ¥ HaX0/HTh 0000MEHHBIE CIOCOOBI pelIeH s 3a/1au;

MPUBOMTH KPUTHUECKHE apryMeHTbl Kak B OTHOLICHHH COOCTBEHHOTO CYXKICHHS. Tak H B
OTHOILEHHH JICHCTBHH U CYKICHHUI APYroro;

AQHATTM3UPOBATH W TIPe0dPa30BbIBATH MPOOIEMHO-ITPOTHBOPEHUBBIC CHTYAIIHH;

BBIXOJIMTb 3a paMKd ydeOHOro mnpejMera W OCYHIECTBIISATh  LIEICHANPABICHHBIN  MOKUCK
BO3MOKHOCTH HIHPOKOTO TIEPEHOCA CPECTB W COCOOO0B ACHCTBHS:

BBICTPAWBATh HHAHBUIYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO. YUHTHIBAS OTPAHHUYCHHS CO
CTOPOHBI JIPYI'HX YYACTHHKOB H PECYPCHbIC OIPaHHYCHHS !

MEHSITb M VEP/KHUBATh Pa3sHbIC MO3MIHM B [103HABATCIBHON HEATEALHOCTH (OBITH YUEHHKOM I
yuntenem: GopmypoBath 00pa3oBaTebHbIH 3aNPOC | BBITIOIHATL KOHCYJILTATHBHBIE (hYHKIHH
CaMOCTOSITEIIbHO CTAaBHThL Ipodiemy M paboTarb Hajl ee peIieHHeM: YIpPaBisiTh COBMECTHOM
MO3HABATE/ILHOM JACATEIBHOCTBIO H NOHHHATHLCS ).

KOMM}"HHK‘&THB[I!:IE YHHBEPCA IbHBIC yqeﬁuble JeiicTBHA
Bb"f_}’(‘l(h‘lth‘ Hayuumca:

OCYUIECTRBIISTH ICJIOBYI0 KOMMYHHKAINIO KAK CO CBEPCTHHKAMI, TaK H CO B3POCILIMI (KAK BHYTPH
00pa3oBaTeILHON OPraHu3allni, Tak 1 3a €€ Mpe/ieiamMu):

NpPH OCYLIECTBACHHUH IPYNIOBOH padoThl ObITh Kak PYKOBOJAMTENEM. TAK M HYICHOM IMPOEKTHOH
KOMaH/Ibl B Pa3HbIX pOJsX (TeHepaTopoM HIei, KPUTHKOM. HCMONHHUTEIEeM. MPE3eHTYIOMHM H T.
.)

pa3BEPHYTO, JOTHYHO M TOYHO HM3IAararb CBOK TOUKY 3PEHHS € MCHOIL30BAHHEM aJCKBATHBIX
(YCTHBIX M HCHMEHHbIX) S3bIKOBBIX CPEICTB:

pacno3HaBaTh KOHQIMKTOreHHBIE CHTYALNH | NPEJ0TBpaIlaTth KOHQIUKTHI 10 HX aKTHBHOI (pa3bi:
KOOPAMHHPOBATHL M BBIIONHATH paboTy B YCIOBUSIX BHPTYATBHOTO B3aUMOJIEHCTBHS (MM
COYETAHUS PEATLHOTO H BUPTYAIBHO- I'0):

COTJacoBLIBATH  [MO3WIIMK  WICHOB  KOMawabl B rpotecce  paboTel  Hax — oOHimm
HPOLYKTOM/PelieHUEM:;

MpeCTaBAATh MYOIAYHO pe3yJbTaThl HHANBHAYAILHOW M IPYNMOBOI AEATEIBHOCTH. KaK mepej
3HAKOMOM, TaK U Nepes1 He3HAKOMOH ayIMTOPHEN:

noadupaTh NapTHEPOB Uls 1eJI0BOH KOMMYHHUKAIIMH, HCXOI W3 COOOpakKeHUii Pe3yIbTaTHBHOCTH
B3aMMOJICHCTRIS, @ HE JTHUHBIX CHMIATHIi:

BOCMPHHAMATH KPHTHUECKHE 3aMeYaHts KaK Pecype cOOCTBEHHOTO PA3BUTHSI:

TOYHO W eMKO (OPMYJIMpOBaTh Kak KPHTHHECKHE, TaK M 0;100pHTe/IbHbIe 3aMeyaHus B ajapec
JAPYTHX JHOJCH B paMKax JenoBoW m oOpazoBaTelnbHOW KOMMYHHKAIHH. M30eras TpH 3TOM
JAHYHOCTHBIX OLEHOYHBIX CYIK/ICHHI.

ITpeameTnbie pe3yabTaThl 00yuenns puinke B cpeaneii mkoae
Boinycknuk na y2inyo1eHHom yposne HayHumca:

OOBSICHATH M AHATH3UPOBATH POJNB H MecTOo (pu3uKH B (OpMHPOBAHHM COBPEMEHHOIT HAy4YHOM
KapTI/IHbi Mupa, B pﬂ?BHT[fll-{ cmspemem-m:"t TeXHHUKH H 'T'eXH(L’I(}l"Hﬁ, B ﬂpaI{THLICCKOﬁ OCATE/IBHOCTH
mozeii;

XapakTepH30BaTh B3aHMOCBA3b MEKAY QU3INKOH 1 APYTHMH €CTECTBEHHBIMU HayKaMH;
XapaKT@pH?OBﬂTb CHCTCMHYHO CBA3b MC)KJI}" OCHOBOITOJIATAKOIIIAMHU HEI}"LIH[:IN[I! MOHSITHSIMH
[POCTPAHCTBO. BPEMSI, MaTePHA(BELIECTBO. 110JI€), ABHKEHHE, CHJIA, DHEPI U,

[MOHAMATH W OOBACHATH HETOCTHOCTE PH3NHECKOH TEOPHH. pa3ingaTh rPaHNIbl € TPHMEHHMOCTH
H MECTO B PSLY APYTHUX (PH3MUECKUX TEOPHIi:

BJIAJETH IMPHEMAMH TIOCTPOCHHUS TEOPETHYECKHX JOKA3aTEIbCTB, @ TAK/KE HPOrHO3HPOBAHMS
ocoberHoOCTeH npoTekaHus (DU3HYECKUX SBICHHH M MPOIECCCOB HA OCHOBE MOJYYEHHBIX
TEOPETHUECKHX BBIBOAOB H JI0KA3ATE/ILCTB:

CaMOCTOSI TE/ILHO KOHCTPYHPOBATH IKCIEPUMEHTA/IbHLIE YCTAHOBKA LIS 1IPOBEPKH BBIIBHHYTBIX



IHII0TE3, PACCHHTBLIBATL A0COMOTHYIO U OTHOCUTEILHYIO [OIPELIHOCTH;

CaMOCTOATENBLHO ILIAHUPOBATH U TIPOBOAHTE GH3HUECKHE dKCIIEPUMEHTBI:

pelaTh MpaKTHKO-OPUEHTHPOBAHHBIE KaYeCTBEHHBLIC M pacueTHbie (DH3MUECKHEe 3aaud Kak ¢
ONOPOH Ha M3BECTHBIC (PU3MUECKHE 3aKOHBL. 3aKOHOMEPHOCTH M MOJICNHM, TaK M ¢ OIopoil Ha
TEKCTHI ¢ U30BITOYHOIT HHpOpMaLHeii;

O0OBACHSATL I'PAHHLIBL IPUMEHEHHS H3YUCHHBIX (DU3HYCCKUX MOJICICH NPU pelieHuH (PU3HUECKUX |
MEKTPEIMETHBIX 3a/1a4;

BBIJIBATATh THIIOTE3bl HA OCHOBE 3HAHHWS OCHOBOTOJArarolUX (PU3HYCCKHX 3aKOHOMCPHOCTCH H
3AKOHOB;

XapakTepu3oBarh 17100aibHble NPOOJAEMBI, CTOSILHE NEPe] HeI0BEYECTBOM: HHEPIETHYCCKHE,
CBIPHEBhIE, FKOTOTHUCCKHE U POITh (H3UKH B PEIICHHH 3THX MPodIeM:

OOBACHATEL NPHHIHITBL Pa0OThI B XapaKTePHCTHKH H3YUSHHBIX MAIIWH, NMPUOOPOB 1 TEXHHYECKHX
YCTPOMCTB;

OOBSCHATL YCJIOBHS TPHMCHCHUS (U3NYSCKHX MOJICICH TpPH peHicHHHd (PU3MUCCKHX 3a1ad,
HAXO/NTE QJIeKBATHYIO NPEUIOKEHHOMR 3a1ade PU3NUYECKYIO MOJIe/Ib. paspeiuaTs npodieMy Kak Ha
OCHOBE MMEIOLIUXCSA 3HAHUM, TaK ¥ [IPH IOMOIINA METO0B OLICHKH.

1T, PUMEHHUMETIBHO K MEMAM Kypcd YH4eHUK CMOXcem.

3namep: npeaMer W Metojabl uccneaosanus Gusukn. Crpyktypy (u3MUecKHX TeopHil. MeToj
Hay4YHOrO [103HAHUA, OCOOSHHOCTH H3YHYeHUs PU3HKH,

OO0BACHANG AGACHUA: TIOCTYIIATEILHOS [BHKCHHE, /IBIKEHHC M0 OKPY/KHOCTH € MOCTOSHHOH 110
MOJIYJIIO CKOPOCTBIO: JIBHIKEHHE Tella, OPOIIEHHOTO 101 YIJIOM K I'OPH30HTY: CBOOOAHOE 1a/leHHE
T/, OTHOCHTEIBHOCTh JIBUKEHHS, MHEPLUs: B3aUMOJCHCTBHE: BCEMHMPHOIO TAMOTEHMS,
YIPYFOCTH, TPCHUS, HEBECOMOCTH H TIEPErpy3KH; BPalaTeIbHOE /IBHIKCHHE, PABHOBECHS TBEP/10T0
Tena: aeopmMalii TBEPAbIX TN, JaBICHHE B KUIKOCTIX M ra3ax. [mojier Ten; konedareinbHoe
JIBHIKEHHE, CBODOHbBIC, 3aTyXalOlHe W BbIHYKIACHHbIE KOJleDaHusi, Pe30HAHC, aBTOKOJICOaHHsL,
NPEBPALLEHHE SHEPIUH NPU FAPMOHHYECKHX KOJIeOaHHAX: BOJHOBOI MpoLece, H3IyUEHHE 3BYKa.
uHTEp(EepeHIms 1 AUPPAKIHS BOJH, OTPAKECHHE M MPEIOMICHHE BOJH, aKyCTHYECKHIT pe30HaHC,
o0pazoBaHKe CTOSMEH  BOJIHBI, MY3BIKQIbHBIC 3BYKH M IIYMbL, OpOYHOBCKOE JBHIKCHHE,
B3aHMOJICHCTBHE MOJIEKYJI: TEIUIOBOE PABHOBECHE, HeoOpaTHMOCTL IPOLECCOB B MPHPO/IE:
HCIIApeHHe, KOHAECHCALUS. PABHOBECHE MEHKY KMIKOCTHIO M ra3oM. KPHTHHYECKOE COCTOSHHE,
KHIICHHE, CIKMKEHHC Ta30B. BJI@KHOCTh BO3/AyXa; MOBEPXHOCTHOE HATSDKCHHE, CMadiBaHHe,
Kanu/UIApHBIE ABIEHUA: MJIABICHHE H OTBEP/JACBAHHE, M3MEHEHHE 00beMa Tela MpH IUIaBJICHHA |
orBepiaeBanni, AeeKTbl B KPHCTA/UIAX: TEIUIOBOE JIHHEiHOe W 00bEMHOE pacHiMpeHHe,
PACIIPEHUE BOJIBI; IEKTPH3ALMS TEI. B3aHUMOACHCTBHE HEMOABHIKHBIX UIEKTPHUYECKHX 3apsiioB
BHYTPH O/IHOPO/THOTO JIMAICKTPUKA. UICKTPOCTATHYCCKAs 3allluTa, MOJspH3alns JIYIeKTPUKa:
COITPOTUBIICHHE, CBEPXIPOBOAMMOCTD: ICKTPOHHAS TIPOBOAMMOCTb METAIIOB. YIEKTPHUCCKHH
TOK B PacTBOPAxX M paciulaBax IeKTPOIUTOB, IEKTPHUECKHI TOK B ra3ax. NIEKTPUUYECKHH TOK B
BAKYYME, OJICKTPHYEeCKHH TOK B NOJYHNPOBOJHUKAX: BO3HMKHOBEHHE MArHWTHOIO I110JIs,
MArHUTHBIC B3aUMOICIICTBHS, JICHCTBHE MArHMTHOTO T0Js HA TPOBOJAHHUK ¢ TO- KOM, JACHCTBHE
MArHMTHOTO 1I0JIs HA JIBWKYLIMICA 3apsi; J7eKTPOMArHWTHAs MHAYKLMsA. CAMOWH/YKIIWS:
fapaMardeTus3M. JMaMarteTHsM. (eppoMarHeTusM; CBOOOIHbIC H BbIHYKIACHHBIC MIEKTPHYCCKHE
Konebanus., npouecchl B KoaedaTebHOM KOHTYPE, Pe3HCTOP B LENH MIEPEMEHHOr0 TOKA, KaTyllKa
WHJIyKTHBHOCTH B II€TIH TEPEMEHHOTO TOKa, €MKOCTh B IIEMH I[EPEMEHHOrO TOKA. PE30HAHC B
HICKTPHYECKOM LEMH: reHepHpOBaAHKUE MEKTPHUCCKONH SHEPI UK., BBIIPAMIICHHE IEPEMEHHOTO TOKA,
coepuHenue norpeduTeNel HIEKTPUYECKON JHEPriu, NMepeiada U pacipe/ieieHie dJEeKTPUIECKOil
IHEPIHH:  BOZHMKHOBEHWE  JICKTPOMATHUTHOIO  TOJs,  [epejlada  JICKTPOMarHHUTHBIX
B3aHMO/ICHCTBII, TIOTJIOIICHHE, OTPAKCHHE, MPETOMIICHNE, NHTCPHEPEHIIHS NICKTPOMArHUTHBIX
BOJIH. PACMIPOCTPaHeHHE PaAMOBOJIH, PAIHOJIOKaIHs. 00pa30BaHke BUACOCUTHANIA; TPAMOIUHEHHOE
PACHpOCTPAHEHHE CBETA, OTPAKEHHE U NPEIOMICHHE CBEeTa, 110/IHOE OTPaKEeHNE ¢BeTa. pepaKiims
cBeta, Mupak. adeppauns: untepdepenims, AMppakiis. JHCHEpCHs H MOJsSpU3alMs CBera:
H3TYHEHHEe CBeTa (TEIUIOBOE WM3JIYHEHHE., DJICKTPOTIOMUHECHEHIMS, KaTOMOMIOMHHECIICHINA,
XEMUTIOMHHECIICHIIUSL, poTomoMnHeCHeHL ); OTHOCHTEIILHOCTD O/IHOBPEMEHHOCTH,
OTHOCUTE/IBHOCTL PACCTOSHHM, OTHOCHUTEILHOCTD POMEKYTKOB BPEMEHU: PaBHOBECHOE TEILIOBOE



n3nydenue. pororddexr. appexr Komnrona, raBieHue csera, XHMHISCKOE ACIICTBHE CBETA, 3aMTHCh H
BOCIPOM3BE/ICHAEC 3BYKA: HW3JIYYCHHC CBETA aTOMOM, KOPNYCKYISIPHO-BOTHOBOMH JIyalH3Mm;
ECTECTBEHHAss MW HCKYCCTBEHHAs PaIMOaKTUBHOCTH: chaboe B3anMOJICHCTBHE. B3aMMOJEHCTBHE
KBAPKOB; BO3HUKHOBEHHE NIPUIIMBOB Ha 3eMJle, COJIHEYHbIE H JIyHHbIC 3aTMEHUS. SBICHHE METeopa,
CYIIECTBOBAHUE XBOCTOB KOMET, «paz0eranne» ranakTik:

3HaANb ONPEOCACHUA PUIUHECKUX NOHAMUIL: CPEIHAA CKOPOCTh, MTHOBEHHAS CKOPOCTH, CPe/THEE
YCKOPEHHE. MI'HOBEHHOE YCKOPEHHWE, Pa/lnyC-BeKTOp. TaHICHLHAILHOE, HOPMaibHOE H [0JHOe
YCKOpPEHHS. HEHTPOCTPEMUTEIBLHOE YCKOPEHHE, YIJIOBAs CKOPOCTH: MaTepHaibHas TOYKA, MOJIENb B
(hu3uKe, MHEPIMATBHAS CHCTEMA OTCYETA. CHJIA, MACCa, COCTOSHNE CHCTEMBI TET; CHITa BCEMHPHOTO
TSAFOTCHUS, HHEPTHAS M IPABHTALIMOHHAS MACChl, TepBas KOCMUYECKas CKOPOCTb. CHIIA YIIPYTOCTH,
BEC TeJla, CHJIbI TPEHUS: HEMHEPINAILHAS CUCTEMA OTCULTA, CHIILI HHEPLIHH: HMIYJILC. paboTa CHIlbL.
MOIIIHOCTh, KHHETHYECKAsl SHEPIrHs. MOTEHIHATBHAS YHEPIHs, MeXaHWyecKas (MoJHas) JYHeprus,
KOHCEPBATUBHBIC M JIMCCHIIATHBHBIC CHIIbL. 3aMKHYTas (M30JMpOBaHHAs) cHCTeMa: abCONOTHO
TBEPAOE TEJNO. LEHTP Macc. MOMEHT WHEPUMH., MOMEHT CHIbl, MOMEHT HMIYJILCA. YIJIOBOE
VCKOpEeHME, BHELIHME M BHYTPEHHHE CHIIbI. MOMEHT CHIIbL, LEHTP THKECTH. MEXaHUUECKOEe
HAMPSIKEHNE. OTHOCUTEIIBHOE U aOCOMOTHOE Y/UTHHEHNUS; FrapMOHIYECKUE KoTeGaH s, TIPY/KUHHbII
H MaTeMaTHUYSCKNH MasATHHUKN, NEPHOJL. YacToTa, [UKIHYecKas (Kpyrosas) 4acToTa. aMIuTMTY/Id.
(haza rapmonuteckux KojebaHmii, CKOPOCTh U YCKOPEHHE NPH FAPMOHUYECKUX KONeOaHUsIX, ClIeKTp
kosebanuil. codCTBEeHHAs 4acToTa; MONEPEUHbIE ¥ IPOI0JIBHBIE BOIHBI, [110CKas U chepuyeckas
BOJIHBL, IHEPrHs BOJHBL JUTHHA BOIHBI, CKOPOCTH PAclpOCTPaHEHWs BOJHBL CKOPOCTh 3BYKA,
IPOMKOCThL M BBICOTA 3BYKa. TeMOp, BOJTHOBAS MOBEPXHOCTh, JIy4. BOIHOBOI ()pOHT. HH(ppa3ByK.
VIBTPa3BYK, KOTEPEHTHBIE BOJTHBI, HHTEP(epeHIMOHHAs KAPTHHA: KOJTHYECTBO BELleCTBA, MOJISIpHAs
Macca: MAKpPOCKOITMYECKHE U MUKPOCKOIIMYECKHUE Tella, TeMIIEPaTypa, PABHOBECHBIE H HEPABHOBECHBIE
MPOLECCHl, HCANbHBIA ra3, W30TePMHYCCKHIA, W300apHblil U M30XOPHBIA Tpoueccsl, abcomoTHas
TEMIIEpaTypa; TeMIepaTypa. CpeiHss CKOPOCTh ABHKECHHS MOJICKYJ Ta3a, CpejiHsis KBajpaTndaHas
CKOPOCTh, CPeAHAs apu(pMeTHUECKasi CKOPOCTh. YHCI0 CTeneHed ¢BOoOO/Ibl. BHYTPEHHSIS YHEPrus
WaeansHoOro rasza; padora B TePMOIAMHAMMKE, KOJIMYECTBO TEIUIOTBL. TEIJIOEMKOCTb. Y/elbHas
TEIUIOEMKOCTb. MOJISpHas TEIIOEMKOCTh, TEIUIOEMKOCTH Ta30B MPH TMOCTOSHHOM o0BeMe |
MOCTOSHHOM  JIABJICHHHM, HeoOpaTHMbI  npouecc.  aauadaTHbIi  IPOLECC. BEPOSATHOCTH
MAKpPOCKOITUYECKOro cocTosHus (TepmoanHamudeckas BepostHocth), KIIJ1 mBuratens, wun
Kapno: HachlleHHbIH #H HEHACHIMEHHBIH 11ap. HM30TEPMbl  PEANBLHOIO rasa. KpUTHUeCcKas
Temreparypa, adCoIIOTHAs U OTHOCHTE/ILHAS BJAKHOCTH BO3/1yXa, TOUKA POCHL Y/elbHas Tern/jaoTa
napooOpa3oBaHus/KOHICHCALINH, MapIMAIBLHOE JaBICHHE BOJAHOTO Mapa: MOBEPXHOCTHAS IHEPIus.
cuila MOBEPXHOCTHOIO HATSKEHHA, MEHHCK, JAABJICHHME 101 HCKPHUBICHHOH MOBEPXHOCTLIO
MHJIKOCTH, BBICOTA HOJHSITHUS KHUJKOCTH B KalWLIPe; KpUCTA/LIMYEeCKHe M amopdHbie Tela.
KpUCTAILIHYECKash PELIeTKA, KHM/IKHE KPHCTA/UIbL, V/EIbHAs TEIIoTa MJIaBICHNS, MOIuMophusm,
anu3oTporms. (azoBeie NEPEX0bl MEPBOr0 W BTOPOTO poja, TPoiiHas TOYKA; TeMMepaTypHbIC
KOPPHITHEHTBI IMHEHHOTO M 00BEMHOI0 PACIIHPEHNS: WIEKTPHYECKOE TM0JIe, HTeKTPOCTATHUECKOE
[oJie. HANPSIKEHHOCTh WIEKTPHUYECKOI'O [10JI, JHMHUM HANPSIKEHHOCTH JIEKTPHYECKOro 0JIst.
OJIHOPOJIHOE T10J1e, MOBEPXHOCTHASA TIOTHOCTH JEKTPHUCCKOro 3apsiia. oOBeMHas IUIOTHOCTh
AIEKTPHUECKOTO 3apsaa, MOTOK HAMPSKEHHOCTH IEKTPUUCCKOTO IO, NOTEHIHATbLHAS SHEPIus
3apsaa B OJHOPOAHOM HIEKTPHYECKOM TMOJe, DHEPrus B3aHMOJECHCTBUS TOYEYHBIX 3apsiioB.
MOTEHIHAI DIEKTPOCTATHYECKOTO IO, ODKBHIIOTEHIHAILHBIE IOBEPXHOCTH, ODJIEKTpHUYECKas
EMKOCTh, @MKOCTh IJIOCKOI0 KOHJIEHCATOPA. IHEPrus NIEKTPHUUECKOTro MOJs: WIEKTPUIECKHH TOK,
MIOTHOCTH TOKA, CHJTA TOKA. HAMPSAKEHUE MPOBOJHHKA, COTIPOTHRICHHE MPOBOAHMKA, paboTa TOKa,
MOIIHOCTE  TOKa, JnekTpoaswkyiias cuna  (DJIC). myntT x  ammepmerpy. ao0baBounoe
CONPOTHBIICHHE! HNPOBOJIHHKH, AUDINEKTPHKH. HOCHTCIIH CKTPHYCCKOTO 3apsia,
SICKTPOIHTHYECKAs — JHCCOIMAIIMA,  CAMOCTOATENBHBIH M HECAMOCTOSITENIbHbI  paspsi/bl.
3CKTPOHHAs SMHCCHSA, BOIbT-aMIIEpPHAs XapakTePHCTHKA. JHOA. TPHO, INCKTPOHHO-TyuYeBas
TpyOKa, OHOPHbIE H aKUENTOPHbIE [PUMECH. P-A-NIEPEXO/; MArHHTHAs WMHIYKUHA. TIOTOK
MArHHTHON HHAYKIKH, JAHHH MarHuTHOM MHJYKIHH. cuna Amnepa, cuia Jlopenua, sekropuoe
MPON3BE/ICHHE, PA/IMALIMOHHBIE TT0sica 3eMIIM, Macc-crekTporpad, BUXPEBOE IIEKTPUUECKOE MO,
IJIC uHAYKUMH B JIBHAYIIAXCA TPOBOJIHUKAX, MHIAYKINOHHBIH TOK. MWHIVKTHBHOCTH. DHEPrus
MAarHMTHOTO MOJs. MArHUTHAS MPOHUIEEMOCTh, HAMArHHYEHHOCTh, CIHH YJIEKTPOHA, JOMEHBI



MaruuTHbIA IHCTEPE3NC, IEPEMEHHbIH YNIEKTPHUECKMHA TOK, AEHCTBYIOUIHE 3HAYCHHS CHJIbI TOKA H
HANPSUKEHMS. MOIHOCTL B LENH MEPEMEHHOTO TOKA, KOY(GQHIUMEHT MOIIHOCTH, 00paTHas CBA3b B
reHepaTope Ha TPAH3HCTOPE, TEHEPATOP NEPEMEHHOrO TOKa, TpanchopmaTop, KOIPPHIMEHT MOJAEIHOTO
jeiicteust Tpancdopmaropa, TpexdazHblii TOK. ACHHXPOHHBIH ICKTPOABUIATEIb. TOK CMEUICHHS,
HIeKTpoMarnnTHas Boiana, Budparop I'epua, ckopocTh pacnpocTpaneHust MIEKTPOMArHMTHLIX BOJIH.
IHEPIUst IEKTPOMArHUTHONH BOJHBL, [UIOTHOCTH [10- TOKa 7JIEKTPOMArHHTHOIO H3/IyUeHHS,
JICTCKTHPOBAHUEC, aMIUIATY/AHAA MOJYJIAIHA, TMOTOK H3JIYYCHHS, OTHOCHTE/IbHAS CHCKTPA/IbHAsS
cBeToBass HPPEKTUBHOCTE, CHIIA CBETA. TOYCHHBIH MCTOYHHK, OCBEIIEHHOCTh, SPKOCTH: IUIOCKOE
3epkalo. cepuueckoe sepkano, Gokyc. MuuMbli Gokyc, GoKaiIbHAs III0OCKOCTDb. ONITHYECKAs CHIla
cpepuuecKoro 3epkaia. yBeJIMUCHHE 3epKajla, IUaBHas ONTHYECKas OChb, modouHas ONTHYECKas
0Ch, TTOKa3aTe/lb MPEJOMIICHHUS, MPEeJC/TbHBIN YroJl MOJHOTO OTPAKEHUS, CBETOBOJI. TOHKAA JIHH3A,
GoxkycHOe paccTosiHHE W ONTHYECKas CHJA JHH3bL, CKOPOCTH CBETA, MOHOXPOMATHYECKAs BOIIHA,
unteppepennonHas 1 AMQPakIUHOHHAS KAPTHHDI, KOTEPEHTHBIE BOJIHLL, 30HbI DpeHes, BEKTOPHbIe
JarpaMmbl,  paspeinaroiias  CnocoOHOCTH  ONTHYECKHX  MPUOOPOB:  CHEKTP  H3IYUYCHUs,
HHTEHCHBHOCTh  ICKTPOMATHUTHOTO M3IYUCHHS., CHCKTPATbHbIC NPHOOPBI, HEMPEPHIBHBIC ¢
AnHeHuaThle CTEKTPhl, CMEKTPAILHBIN W PEHTIeHOCTPYKTYPHBII aHaTH3, yIbTpauoieToBoe H
nHQpakpacHoe H3JTyUYeHUs, PEHTICHOBCKUE JIyUh: COOCTBEHHOE BPEMS. PeIsATHBUCTCKUN HMITY/ILC,
Macca MOKOsl, SHEPIrus MOKOS, PEASTUBHCTCKAs KMHETHYECKas SHEeprus, adCoM0THO YepHOE TEllo!
KBaHT. (OTOH. SHEPrUst 1 UMNYIbC (POTOHA, MOJIETL TOMCOHA, TJIaHeTapHas MOJIE/b aTOMa, MOJIENb
aroMa Bojopoja no bopy, sHeprusg HOHM3ALUMH. BOJHBI BEPOSTHOCTH. JIa3ep. HHIAYLHPOBAHHOC
u3jlyuenue, Heiuuelnas onrtuka; aib(a-, Oera- W ramma-ulydeHue, HEPHOJL IOJypacnaa,
M30TOIBlL, HEWTPOH, MPOTOH, SJCPHBIC CHIIbL CHIIbHOE B3auMojelcTBHe. Auarpammbl DellHmana,
BHPTYQ/IbHBIC YACTUILI, MC30HBI, HYK/IOHBI, YHEPrHS CBA3M ATOMHBIX f/€p. Y/ICIAbHAS JHCPIrud
CBSA3H. DHEPreTHYECKHH BBIXOA SJICPHBIX PEaKUMii, sAepHBIH PEakTop. KpUTHUYECKas Macca.
TEPMOSIEPHBIE PEAKLIHM, /1034 U3IYUYCHUA, aHTHYACTHLIA, NMOZUTPOH, HEHTPUHO. [IPOMEKYTOUHbBIC
0030HBI, JICNTOHBLI, AJAPOHLI, OAPHOHBLI, ME30HBI, KBapKH, [JIIOOHBI, ICOLICHTPHYECKas U
FCIIHOLEHTPHYECKAsS CHCTEMA MUPaA, aCTPOHOMHYECKas € IHHHIIA., CBETOBOH I'0/l. CBETUMOCTD 3BC3]L.
naneTsl CoHEUHOT CHCTEMbL, TaTaKTHKA:

HOHUMAMb CMBIC OCHOBHBIX (PUUHECKUX 3AKOHOG/NPUHUU- NOG/YPASHEHUN! KAHCMATHYECKUE
YPaBHEHHUS JIBHKCHMSL B BEKTOPHOM W CKalspHOH (opmax st pasinuHbIX BHJIOB JIBIJKCHMS,
npeodpazopanus lamines: OCHOBHOE yTBepikICHHE MEXaHWKH, 3akoHbl HbroTona. npuHImn
OTHOCHTEIBHOCTH B MEXAHHKE, 3aKOH BCEMHPHOIO TAroteHus, 3akon [yka. BTOpoH 3akou
Hprorona a1 HeMHepUMaILHOH CHCTEMBl OTCUETA: 3aKOH COXPAaHEHMS HMIYIIbCA, YPaBHEHHE
Meltnepekoro, 3aKoH COXPAHCHHS MEXAHUUECKOIT IHCPTrHH, TeopeMa 00 H3MCHEHHH KHHETHYECKOM
IHEPIUH, YPABHECHHE H3MCHEHHS MEXaHMUYECKOH DHEPIruu nojl JACHCTBHEM CHJI TPEHHA, TEOpPEMA O
JBHKEHHH LIEHTPA Macc, OCHOBHOE YPABHEHHE JMHAMHMKH BpalLATEIbHOIO JIBUKEHHS TBEPIOTO
Tela, 3aKOH COXPAHEHNSE MOMEHTA UMITYJIbCA, YCIOBHS PABHOBECHS TBEPOTO TeJja; 3aKkoubl ['yka,
[lackans u Apxumena. ypaBHeHHe bBepHYy/UIM: 3aBHCHMOCTH YacTOThl M MepHojia CBOOOIHBIX
KOJIeOaH!H OT CBOHCTB CHCTEMBbL, YPABHCHHS! ABMIKSHHUS JUIS TPY3a, [10IBELICHHOI0 Ha NpY/KAHE, 1
MaTeMaTHYEeCKOr0 MasTHUKA, YPABHEHUs! JAIBUI/KEHHS JUIsl 3aTYXAIOUIUX U BbIHYKICHHBIX KojaeOanuii,
METO/I BEKTOPHBIX /HArpamMM. 3aKOH COXPAHEHHS SHEPrHM U TapMOHHYECKHX KosieOaHmii;
ypaBHeHne Ocrymieidl  BosHbl, npuHimn [roifreHca, YClIoBUS  MakCHMyMa W MHHAMYMa
uHTEphEepeHIHN. 3aKOH NPEJOMIICHHS BOIH; OCHOBHBIE MOJI0KEHUA MONEKYISIPHO-KHHETHYECKOH
TEOPHH, Ta30Bble 3aKOHbLlL. YPABHEHHME COCTOAHMS MACAILHOIO rIa3a: OCHOBHOE YpaBHEHHE
MOJICKY/ISIPHO-KHHETHHECKOH  Teopuu, pacnpeiesienMe Makcsenia: 3aKoHbI TEPMOAMHAMHKH,
teopema KapHo, npHHUMIBLL JSHCTBHS TEMJOBOH M XOJOJMIBHON MallMH, 3aBHCUMOCThH
TEMIEPATYPhl KUNCHUS KHIAKOCTH OT JABICHH. HarpaMMa paBHOBECHbBIX COCTOSIHUE JKIAKOCTH 1
rasza, 3aBUCHMOCTDb YICHbHOH TEIIOThl 1apoo0pasoBanis 0T TeMIEPaTypbl; 3aBUCHMOCTD BBICOTDLI
MOJAHATHS KUJAKOCTH B KallMILIAPe OT OBEPXHOCTHOIO HATSHKEHU, paauyca KaHaga Kalnuuspa
MJIOTHOCTH JKWJIKOCTH, BINSHHE KPHUBH3HBI TOBEPXHOCTH HA JIABICHHC BHYTPH JKHJIKOCTH:
3aBHCHUMOCTH TEMIIEPATYPBI [UIABAEHHUS OT JABJICHUS, 3aBHCHMOCTb THIIA KPHCTA/LIA OT XapakTepa
B3aUMOCHCTBHS  QTOMOB M MOJIEKYJ, O0pa3ylolWMX  KPHCTAUL,  B3aHMOCBS3b  MEKIY
TEMIIEPATYPHBIMH KOOY(UIMEHTAMH JTMHEHHOr0 H 00beMHOro pacmmnpenns: 3akon Kysona.
NPHHIMN CYNEPHo3uLMKM noseid. Teopema [aycca. npumeneHue Teopembl laycca k- pacuery



Pa3THYUHBIX TEKTPOCTATHYECKHX TMOJCH, CBA3b MEK/Y HAMPSIKEHHOCTBHIO JJIEKTPOCTATHYECKOI O
MoJiss M Pa3sHOCTBIO MOTCHIMAIOB, 3aBHCHMOCTh EMKOCTH CHCTEMBI KOH/CHCATOPOB OT THMA HX
coequHeHns: 3aKon OMa JU1s ydacTka ey, 3akon Oma B anddepennnanbuoii hopme, 3aBHCHMOCTD
AEKTPUHECKOI0  COTNIPOTHBIEHHS OT TeMmiepatypsl. 3akoH Jhkoyis-Jlenua, 3akoHOMEPHOCTH
HOCAOBATEIBHOTO H MAPAJIJIEIEHOTO COSAMHEHHH NPO- BOAHUKOB, 3aK0OH OMa LT MOJIHOH TIeTH.
zakoH Oma Juis yuactka 1enu, coaepxaiero DJIC. npasuaa Kupxroda. rpanuiibl NPUMEHUMOCTH
jakoHa Oma. 3aKOH WIEKTPOJIM3a: NPHHLMI CYNepno3uumu. 3akoH buo-Casapa-Jlarmnaca (B
BEKTOPHOIT U cKaspHoil opmax), 3akoH AMriepa (B BEKTOPHON H cKasipHoi popmax), hopmyna st
pacyeta cuibl Jlopenna (B BeKTOpHOIT 1 ckansipHoi (hopmax), npasuiia ornpe e IeHus HalpaBieH s
cun Amniepa v JlopeHna, CBA3b MEKIAY CKOPOCTBIO CBCTA W MArHMTHOH M 3JIEKTPHYECKOIT
MOCTOSHHBIMH, TEOpEeMa O HUPKYIAIHMH BEKTOpAa MAarHUTHOH MHAYKIMM: npasuio Jlenna, 3axon
IEKTPOMArHUTHOH HHAYKIUMH, (YyHIAMEHTAILHOE CBOHCTBO AEKTpOMAarHuTHoro noss (Jlx.
MakcBen): 3aBUCHMOCTb HAMArHHYeHHOCTH ()epPOMATHETHKA OT BEINUYHHBI MATHUTHOM WH/IYKIIHU
mosisi B OTCYTCTBHE Cpe/ibl (KpuBas Hamarnnuupanud); opmysna Tomcona, 3akon Oma uid wenu
MEPEMEHHOr0 TOKA, MOUIHOCTE B LENH [EPEMEHHOIO TOKA: CBA3b MEXI1y TNepeMeHHbBIM
IEKTPHUECKHM U IIEPEMEHHBIM MArHUTHBIM [10JISMH. KJIACCHUECKAs TEOPHsl H3ITYHEHUs!, TPUHITHITEL
PaIOCBA3H; 3aKOH OCBEIICHHOCTH. NPUHINTT DepMa, 3aKOHbI TeOMETPHUECKO onTHKH, (hopmyia
chepruecKOro 3epKania u JIMH3bL, TIPHHIMIIBI ITOCTPOEHUs H300pakeHnit B ceprueckom 3epkaie u
JIMH3E. MPABIIIO 3HAKOB [PU HCIOJIL30BAHMM (DOPMYIIbI TOHKOH IWH3bI: npuHimn [iolrenca-
@penesis, yCIOBUS MHHMMYMa M MakcMMyMa MHTEP(EpPEeHIHOHHON W AU(PAKUHOHHON KAPTHH,
IEKTPOMArHUTHAS TCOPHS CBETA: MEXAHM3M M3JIYUCHHA CBETa BEIIECTBOM: IMOCTYIAThI TCOPHUI
OTHOCHTEILHOCTH, npeobpazoBanus JlopeHia. peiasTHBUCTCKHHA 3a- KOH CIOKCHHA CKOPOCTEil.
3ABUCHMOCTH MACCHI OT CKOPOCTH. PEJISTHBUCTCKOE YPABHEHHE JIBUIKCHHS ., TIPUHLIHIT COOTBETCTBHSI,
dopmyna DiiHirreiina, peasTHBHCTCKOE COOTHOLIEHHE MEA/LY DHEPIUEH M HMITYJILCOM; I'MIIOTe3a
[lnanka, Teopus poroaddexra; crnex- TpaibHbe 3aKOHOMEPHOCTH, NOCTYIaTel bopa, runoresa e
Bpoitas. coortHomenue HeonpeaencHuoctell ['eisendepra. npunnun Ilaymm. [lepuoanyeckas
cucremMa xumudeckux snementos JI. WM. Menjeneesa. npuHnun jeiicTBus J1a3zepos: 3aKoH
paJIMOAKTHBHOIO pacnaja, npaBuiio cMerenns: runoresa [laynu. cymmocrts pacnajia sjieMeHTapHbIX
YacTHIL. eIUHAs TeOpUs c1abbIX U 31EKTPOMArHUTHBIX B3aUMOICHCTBHIT, TUITOTE3BI TPOUCX O ICHUS
w pa3suTHs COTHEYHON cCHCTEeMBI, 3aK0H Xabona:

u3MepAnb. MTHOBEHHYIO CKOPOCTh U YCKOPEHHE MPH PABHOMEPHOM IMPAMOJMHEIHHOM JIBHIKEHHH.
HEHTPOCTPEMHTEIBHOE YCKOPEHHE NMTPH PABHOMEPHOM JIBHIKCHHH 110 OKPY/KHOCTH: MAcCy, CHITY. CILTY
BCEMHMPHOTO TATOTECHHSL, CHITY YIIPYTOCTH, CHITY TPEHMS, BEC TENIa; IICHTPOOCKHYIO CHITY:
HCROB306aMb TIONYUYCHHBIC 3HAHUS B 1OBCEIHEBHOMN JKH3HH, HANPUMEP. YUET OTHOCHTE/IbHOCTH
JBUIKEHUS. WHEPLUMH, TPEHUA [PH JABIKEHHH 0 PasjiHYHBIM [MOBEPXHOCTAM, HEBECOMOCTH H
MEpPErpy30K TPH JIBHKEHHH B HEMHEPLUMAIbHBIX CHCTEMax oTcuera (Jmdr, camoner. moesn).
oleHUBaHue padoThl PA3TUYHBIX CHJ (IIPH  [OABEME, CKOILKEHHWH WM KauyeHHH IPY30B),
CpaBHEHHME MOIIHOCTH Pa3IM4YHBLIX ABHraresed, y4eT 3aKOHOB BpallaTeILHOrO IBHKEHUS IPH
00ydeHUH (UIYPHOMY KaTaHHWIO, THMHACTHYECKOH TOATOTOBKE, OOYYEHHH IIPbLKKaM B BOJY ¢
BBICOKOT'O TPAMTIIIHHA; MPH MOUCKE YCTOHUMBOrO MOJOKEHHS B PA3THYHBIX 00CTOSTENBCTBAX, TPH
00YYEHHH TUIABAHUIO PA3IMYHBIMH TEXHUKAMH; YUET Pa3/InYHbIX CBOHCTB ra3000pa3nbIX, JKHIKHX
i TBEp;IbIX TeJl. CBOHCTB Ia30B; y4eT siBJICHHs pe3oHanca, nonumManie GyHKIMOHHPOBAaHIS cep/ia
yesJ0BEKa Kak aBTOK0/e0aTe/IbHON CHCTEMBI: YMETh OT/IMYATh MY3bIKAJIbHbIE 3BYKH OT LIyMa; MpH
ONEPUPOBAHNH MOHSTHEM «BHYTPEHHsSI SHEPTHs» B MOBCETHEBHON JKU3HH: YUeT HeoOpaTHMoCTH
NPOLECCOB B NPUPOJAE IIPH [POBEJCHHH PA3IAUYHBIX KCIEPUMEHTOB, YYET BIAKHOCTH ITPH
Opranu3aini COOCTBEHHON KM3HEIEATEILHOCTH, YMETh 10/1b30BAThCsl IPUOOpaMu Uit H3MEpeH s
BJIQXKHOCTH: YUeT KalMUIAPHBIX SBJICHUN B OBITY: IIPH 3aMOPAKMBAaHHH [IPO/IYKTOB, NPH MOKYITKE
MOHHTOPOB, M3TOTOBJIEHHBIX HA TEXHONOTHH JKHIAKAX KPHCTAIOB; YHCT PACHIMPEHHS Tl MpH
HarpeBaHHH, 0COOEHHOCTEH BOJIbI PH 3aMOPAKUBAHKH; YUET B ObITY SBICHHSA HICKTPU3AIMN TE:
npu coOMOACHNH TPABHI TEXHHKM O€3011aCHOCTH 1PH padOTe ¢ EKTPHHECKUMH [TPUOOpaMHu.
MOHUMAHUE TNPHHIMNA padOThl aKKyMYJATOpa: MCHOJIB30BAHUE 3HAHMIT MOJIYTTPOBOIHMKOBOI
(Gu3ukH mpu BHIOOpE paznuuHON MH(BPOBOI TEXHUKH: TOHUMaHWe HHPOPMAIMH 00 HW3MECHEHHH
MAarHuTHOrO 10l 3eMIIH U €ro BIIMAHHH HA CAMOYYBCTBHUE YEI0BEKA, HCNOIL30BAHNUE 3HAHMIT ITPH
pabore ¢ IIeKTPOM3IMEPHTEILHBIMH NPUOOPAMU: TOHH- MaTh [PHYHHY [OTEPL IHEPIUH B



WICKTPOTEXHUYECKUX YCTPOHCTBAX; Y4eT SBICHMS HAMArHUYMBAHMA H pasMarHH4HBaHus [pu
pabote ¢ HUQPOBLIMKH HOCHTEISIMH HHGOPMALIK, NOHMMaHHe 00- paTHOW cBs3n: dPPeKTHBHOE
MCTIOJIL30BAHNE HJICKTPOIHEPIHH B OBITY, NOHHMAHHE BKJIIOMCHHOCTH KaXk/I0T0 MOTPEOMTES
AWICKTPOBHCPTIHH B IHEProCHCTEMY ropoﬂafpen-lomv’C’rpaHbl: MOHUMATE IpH HIIHMITEBI
GynkunoHHpoBaHus MOOMIIBHOI (COTOBOI) CBSI3N, MOHMMATL TEHIACHLHH PA3sBUTHA TEICBHICHUS
(1repexo1 «Ha 1Mdpy»); KOPPEKIHs 3peHHs ¢ MOMOLIBI0 Moa00pa OYKOB, JUH3. BIOOp (oTo-
annapata, ONMpasich HA 3HAHWUE €ro  ONTHYCCKUX XapaKTepUCTHK: OLCHUBATH [PCIC/IbI
pazperaroined  cnocoOHOCTH Pa3iMYHbIX ONTHYECKNX [MPHOOPOB: 3HATHL MOJOKUTEILHOC H
OTPHLATEIBHOE BJAHSHHE YILTPAQHOJIETOBOIO M3JIydeHMs HA YEeJIOBEYECKHH OpraHusM: yuer
OTHOCHTE/JIBHOCTH TIPHA OLEHKE PacCTOSHWH, CKOPOCTH; I[OHMMaHHE [PHHILMIIOB CO3daHus
(poTtorpadun: oneHnBaTh «IHCPreTHUCCKHI BBIXOM» JA3CPHOTO H3JIYUEHHS. HCMOIB3YEMOIO B
MEAHLMHCKUX 1eNsX; 3HaTh €nocoObl 3allMThl OT PAJMOAKTHBHBIX W3JIYYCHHH. KPUTHUYCCKH
OLEHMBATH aCTPOHOMHYECKYIO HHPOPMALIHIO B Pa3/IMUHbIX HCTOYHUKAX.

OfecneunTh 10CTHREHHE ITAHHPYEMBIX Pe3V.ILTATOB OCBOCHHS OCHOBHOH 00pa3oBaTe/bLHOM
MPOrPaMMbI, CO3AATH OCHOBY /IJISI CAMOCTOSA TE/ILHOT0 YCIENHOro YCBOCHHSI 00y4al0MIHMHCH HOBbBIX
3HAHHMIL, yMEHHil, BH/IOB H CII0CO00B AeATEILHOCTH I0JIKEH CHCTEMHO-AesITe/IbHOCTHBINH noaxoa. B
COOTBETCTBHH € JTHM [OJAX0A0M HMCHHO AKTHBHOCTHL 00YYalMMXCH [PH3HAETCH OCHOBOI
AOCTH/KCHHS PA3BHBAKINMNX He/ieil 00pa3oBaHns - 3HAHHS He NepPeJalnTcss B rOTOBOM BHIE, 2

J00bIBAIOTCH YHalHMHCH B HIpoOLecce NMO3HABATC/IbHOM ACATEIbHOCTH,

B pesyavmanie yueoHO-ucc1e006ameabckon U RPOCKMHON OCAMEIbHOCHIU  GbINYCKHUK  HOJYYILM
npeocmaegienue:

— 0 QUI0COMCKUX H METOMONOIHYECKUX OCHOBAHUAX HAYYHOH JCATEILHOCTH H HAYYHLIX METOJIax,
NPUMCHSACMBIX B HCCACA0BATC/ILCKOR H MPOCKTHOM JEATEIbHOCTH:

— 0 TaKMX TIOHATHSX. KaK «KOHLETIHMSA», «HaydHAs TUMOTE3d». «METOI». «IKCICPHMEHTY.
«HAAEIKHOCTL THITOTE3bD), KMOACIbY. «METOL cOOpa» H «METOL aHAIN3A JaHHbBIX»:

— 0 TOM., 4YeM OTJIHYAKOTCAd HCCACAOBaHHA B I'YMAHHUTapHbLIX 00JacTAX OT HCCIACIOBAHHH B
CCTECTBEHHbBIX HAYKAX:

— 00 UCTOPHH HAYKH:

— 0 HOBelMX pa3padoTkax B 001aCTH HAYKH W TEXHOJIOTHIf:

— O mpaBHllaX M 3dKOHAX. PEryIHPYIOLIHX OTHOLICHHS B HAYYHOM, W300peTare/]bCcKod N
HCCIICIOBATCIILCKUX 001aCTAX JCHTEIBHOCTH (MAaTeHTHOE MPaBO. 3allliTd aBTOPCKOro npasa | T.
1.):

— 0 JCATENIBbHOCTH OpraHu3aiMii. cooOLIeCTB M CIPYKTYP, 3aMHTEPECOBAHHLIX B pesylibTarax
MCCIICIIOBAHHH W NPeJOCTABISIONIHX PECYpPChl JUIS TPOBEACHMS HMCCICAOBAHHNH M peaH3aiiiH
NPOEKTOB ((POHAbL. TOCYAAPCTBEHHBIC CTPYKTYPbL. KpayA(haHAMHIOBBIC CTPYKTYPbI # T. I1.).

Boinycknuk cmoxcem:
— pelarb 3ajJa4M, Haxo/sIuMecss Ha CThIKE HECKOJIbKMX YYEOHBIX IMCHHILUIMH (MEKIIPEIMETHBIC

3a/1a4i);
—  HMCTO0JIB30BATE OCHOBHOW QJITOPHTM HCCIIECIOBAHNS TPH PEIIEHUH CBOHX YUeOHO-MO3HABATEIBHbBIX
3a/1a4:

~  WCIMOJb30BaTh OCHOBHBIC MPUHIMILI TPOCKTHOH JICATEILHOCTH TMPH PEUICHUM CBOMX y4eOHO-
[03HABATEIbHBIX 3a4a4 U 3a1a4. BO3HHKAIOUMX B KYJILTYPHOH H COLMAILHON XKH3HU;
—  HCIOJIL30BATh UIEMEHTHl MaTeMaTHYECKOI0 MOJC/AMPOBAHUS IPU PELICHHH HCCIISI0BATEIBLCKHX
3a/1a4;
—  MCIONB30BATH  JJIEMEHTH  MATEMATHHECKOI0 aHalu3a JUIs  MHTEPHPETALMH  PE3ylibTaTOB,
MOJYYEHHBIX B X0/1¢ y4eOHO-HCCIIE/I0BATEILCKON paboTEL.
C mouku 3penun (HopmMupoCanus yHUGEPCAIbHBIX YHEOHBIX O0CHCMEUIl, 68 X00€ 0C80eHUA NPUHUUNOE
VHEOHO-UCCACO08AMENLCKOH U RPOCKMHON OCAMETbHOCHICH 6bINYCKHUK HAYYUMCA?
—  (pOpMYJIMPOBATH HAYHYHYIO THIIOTE3Y, CTaBHUTH 1lejb B paMKaxX HCCICIOBAHUA M [IPOCKTHPOBAHUS,
HCXO/IS H3 KYJIBTYPHOIT HOPMBI U c000pasysich ¢ npecTaBieHuaMHU 00 oOuiem Onare:
—  BOCCTAHABIMBATH KOHTEKCTHI M IYTH PasBUTUS TOIO MIH MHOIO BWJIA HAYYHOW HCATEILHOCTH,



onpesensis MECTO CBOEro HCCIIEI0BAHUS HIIH ITPOEKTA B OOIIEM KYJIBTYPHOM MIPOCTPAHCTRE;
OTCIIC/KHBATh H MPHHMMATh BO BHHMAHWEC TPEH/Bbl H TCHICHUMU Pa3BUTHS Pa3/MYHBIX BHJIOB
AesTe/IbHOCTH, B TOM HHCIIC HAYHHbIX. VUHTBLIBATH UX ITPH NOCTAHOBKE COOCTBEHHbIX ueneﬁ;
OILICHHBATHL PECYpPCBL, B TOM 4YHCJIE M HeMaTepHa/IbHbIC, TaKHE. Kak BpeMs. HeoOXOIHMbIe JUIs
JOCTH/KEHHWS TIOCTABIIEHHOM 1LIETH;

HAXOJIMUTh  pas/iMuHble  HMCTOUYHMKM  MaTepHAILHBLIX  H HEMATEPUAIILHBLIX  PECYPCOB.
MPEJIOCTABISIONIMX CPEJACTBA JUIs TPOBCJCHHS HCC/ICJIOBAHWM W peam3alii  MPOeKTOB B
pa3sTHYHbIX odJacTiax JACATECITLHOCTH 4Yel10BeKAa:

BCTYNATh B KOMMYHHKALIMIO C JEpiKare/siMU PasjIH4YHbIX THIIOB PECYPCOB, TOYHO W OOBEKTHBHO
[PE3EHTYs CBOH IPOEKT MM BO3MOKHBIC pE3yIbTaThl HCCICNOBAHWA. C LEABIO ol0ecreyueHus
MPOJIYKTUBHOTO B3aHMOBBITOIHOTO COTPY/IHHYCCTBA:

CAMOCTOSTELHO M COBMECTHO € JAPYTHMM aBTOpaMH pa3palareiBaTh CHCTEMY HApamMeTpoB M
KpuTepueB OHeHKH YPPEKTHBHOCTH U MPOAYKTHBHOCTH PEeai3allii NPOSKTa WM UCCIIe/I0BAHMS
Ha Ka/KJI0M JTalle pealln3aniuy 1 Mo 3aBepHIcHUN padoThl;

A/IeKBATHO  OLEHHMBATHL PUCKU  peaju3allMi  I[POEKTa M ITPOBEIECHUS  HCCIASTOBAHUS U
npeycMaTpuBarh yTH MUHHMHU3AIIHH YTHX PHCKOB.

aJIeKBATHO OLICHUBATH TIOCJICACTBHS pPEAJM3allid CBOCTO MPOEKTa (M3MEHEHHsA. KOTOpPHIC OH
MOBJICYET B AKU3HHU JAPYTUX JAIOACH. cO00LECTB):

aJeKBATHO OLIEHWBATh JaJbHEHINEE pa3BUTHE CBOErQ IpOEKTa WM HCCIENOBaHWS, BHJIECTh
BO3MOKHBIE BAPHAHTHI IIPUMEHEHHS PE3YIILTATOB.



2. COAEP)XAHUE NMPOI'PAMMBI YYEBHOT'O IPEJIMETA

@u3HKa 1 eCcTeCTBEHHO-HAYYHbIH METO/l NO3HAHHS

Duzuka — pyHpameHTanbHas Hayka o npupoje. Hayunsiii Metoa nosnanus Mupa. B3anmMocsssb MEKILY
GU3NKOI 1 APYIUMH €CTECTBEHHBIMH HayKaMu. MeTobl HayqHOro WCCHe0Banns (pU3HYECKUX ABIACHHIL.
[TorpemnocTd M3MepeHuid (Qu3MUECKUX BeIWYMH. MoJeIHpoOBaHHE SIBJAEHHH H IPOLECCOB [PUPOIbL.
3aKOHOMEPHOCTE M ciydaiiHocTh. ['paHniibl npuMeHUMOCcTH (Qr3HUECKOro 3akoHa, Mu3nyveckue TeopHn
MpUHLAI cOOTBETCTBHA. Posib 1 MecTo Gpu3HKH B (JOPMHPOBAHNH COBPEMEHHOI HAYUHONH KapTHHbLI MHpa, B
NPaKTHYECKOH JesreiabHocTH moeii. @usuka u kynbrypa.

Mexanuka

[lpenver 1 3a7a4n Kiaccuveckoil Mexanukn., KuHeMaTHueckue XapakTepUCTHKH jBHAKeHMsA. Mojesn
Tea n ABHKeHWi. JIBikeHue Toukn u tena. [Ipsmonnneitnoe asukenue touku. Ko- opaunarsl. Cucrema
otcuera. Cpeansisi CKOPOCTH IPU HEPABHOMEPHOM ABHKEHUH. MriHoBenHas ckopocth. Onucanue JABHKEHHs
Ha niocKocTH. Ycekoperue. CKOPOCTh MPH JIBHKEHHHU € MOCTOSHHBIM YCKOPEHHEM. 3aBHCHMOCTE KOOp/IHHAT
N pajnyca-BeKTOpa OT BpPe- MCHHM TPH JIBH/KCHHH C MOCTOSHHBIM yckopeHuem. (CBoOojaHOE majcHHE.
JBHuKeHue Tena. OpOLUIEHHOTO MO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE JBHIKEHHE TOUKH 110 OKPYKHOCTH.
YrioBas ¢ckopocTb. OTHOCHTENBHOCTH ABHKEHHUS. [Ipeobpasosanus [Names.

OcHoBHOe yTBepiIeHe Mexauuku. B3aumozeiictaue tei. [Ipununn cynepriosuiiu cui. Tlepsbiil 3aKoH
Hbtorona. MHepumanbhbie ciucremsl otcuera. Cumna. CBsi3b MEKJIY CHIOH M ycKopeHnem. Btopo# 3akoH
Herotona. Macca. Tperuii 3akon Hbtotona. OcuoBuble 3anaun MexaHuku. CocTosHMe CHCTEMBI Tel B
mexanuke. [ IpuHII OTHOCHTENBHOCTH B MEXAHUKe.

Cuna BCeMHUPHOIO TATOTEHHS. 3aKOH BCEMHPHOTO TATOTECHHs. PaBeHCTBO MHEPTHOH M rpaBHTAlHOHHON
mace. JIBmkenue HEOCCHBIX TEN M HMX MCKYCCTBCHHBIX CIYTHHKOB. llepBas KocMmHuecKas CKOpPOCTb.
Hedopmauuss u cuna ynpyroctd. 3akon ['vka. Bec tena. Hesecomocts m meperpyskn. Cuma TpeHus.
[Ipupoaa v Butbl cuit Tpenus. Cuiia cONpOTHBIICHHS NPH JBUKEHHA TEJI B BA3KOM cpejie.

Hennepunaibublie cHCTEMBl OTCYETA, JIBUKYLIHECH [PAMOJIMHEHHO ¢ MOCTOSHHBIM YCKOPEHHCM.
Bpamaronecs cucremsl otcuera. Llentpobeknas cuna.

Mmiysabe MaTepHanbHOM TOYKA | CHCTEMBbI Tejl. 3aKOH H3MEHEHHS M COXPaHEHHS MITyJibcd. PeakTBHas
cuna.  Ypasueune Mewepekoro. PeaktuBubiii  asuraresb.  YelnexH B OCBOCHHH  KOCMHHYECKOrO
npocrpadcerea.  Pabora cmabl.  Mowmmocts.  Kuneruueckas osHeprus. [loTeHumaiabnas — SHEprus.
Mexannueckas HEPrus MAaTCPHAIBHOM TOYKH M CHCTCMBL. 3dKOH M3MEHEHHS H COXPaHCHMSA JHEPrHH B
mexanuke. CTOJIKHOBEHWE YIPYIHX HIAPOB. YMEHbIIEHHE MEXaHHUYESCKOH IHEPrUM Mo/ JACHCTBHEM CHI
[PEeHHsL.

ADCOMOTHO TBepOe TEI0 M Bubl ero ABwkeHus. Llentp mace tBepaoro tena. Teopema o JABHIKCHHH
nentpa macc. OCHOBHOE ypaBHEHHE JIMHAMHKM BPAIATEIBLHOTO JBHKCHHS TBEPJAOro Teia. 3aKoH
COXPAHCHHS MOMEHTA NMITYJIbCA.

VYenosus papoBecus Tepaoro teia. Moment cunbl. Llentp Tsiakect. Bujibl paBuosecis.

Buzasl aedopmanmii 1BepapIX Ter. MexaHnueckue cBOHCTBA TBEpABIX Teil. [11acTHUYHOCTE U XPYHKOCTh.
JlaBnienve B KHAKOCTSX M rasax. 3akon [lackang. 3axon Apxumena. ['wapoamnamuka. JlamuHapHoe #
TypOy1enTHOe TeueHus. Y papHenue bepuynmn. [loapemuas cuia Kpbiia camoneTa.

Kiaccupukauus konebGanuii. Ypasuenue JBUKEHUS [Py3a, IMOABSLICHHOIO HA LPYKHHE. YpaBHeHne
JBHIKCHHS MaTeMaTH4eckoro MasTHHKa. ['apmonmdeckue koneOanus. [leppoa ¥ yactora rapMOHMHYECKHX
kojeOanuii. Maza konebanuii. Onpeje/cHUe aMIUIUTY/IbI ¥ Ha4YaIbHOH (a3el N3 HAYQILHBIX YCIOBHIL.
CKOpocTh M YCKOpPEHHE NpH  rapMoHH4ecknx konedanusx. [lpespamenus sHepruu. 3aryxatoiine
kosebanns. Bemyxiaennsie koneOanus. Pesonanc. Cioxkenue rapMmoHudecknx koseGaumit. Crexrp
KosieOanuit. ABToKoJIeOaHuUS.

Bonuosbie sapienns. [lonepeunsie Bonusl. JlauHa BoaHbl. CKOPOCTH pacnpoCTpaHESHHs BOJHbL
[Tpososbhble BomHbl. Ypashenue Geryueii Bonubl. CTosune BoAHbI KaK cBOOOIHbBIC Koaebanus Tei. BonHb
B cpe/ie. 3ByKoBbie BOJIHbL. CKOPOCTb 3ByKa. My3bIKa/ibHbIE 3BYKH M HIYMbI.

['poMkoCcTh M BbicoTa 3Byka. TemOp. JlManasoHbl 3BYKOBBIX HacTOT. AKYCTHUYECKHH pe30HaHC.
Wsnyuenue 3syka. Yabtpassyk u undpazsyk. Hurepdepenuns sonn. [lpunmnun [Ioiirenca. 3akon
orpaxkenus BosiH. Ipenomaenne sonn. Jludpaxuns Bosin.

Mouexyasipnas GH3HKA H TEPMOAHHAMHKA



®dusuka u mexanuka. Tenyosbie sipienns. Kparkuil ouepk pasBHTHS [peJICTaBICHHIT O NpHpoae
TEIJTOBBIX siBJIeHHiT. TepMOIHHAMHKA U MOJICKYISIPHO-KHHETUYECKAs! TEOPHSL.

OCHOBHBIC  ITOJOXKEHHS  MOJeKynsapHo-kuHetnueckoit  teopun  (MKT).  Dxenepumenrtanbble
noxasaresnberBa MKT. Macca mosexyin. Mo, Tlocrosunas Asoranpo. bpoynosckoe asuxenue. Cuiibl
B3auMOIeHCTBIA MOJIeKY L. CTpoeHne ra3oo0pa3HbIX, JKHIKUX W TBEPIABIX Tell.

CocTossHHEe MakpOCKOIMHYECKHX Tel B TepMmojauHamuke. Temnepatypa. Tensooe paBHOBecHe.
Pasrosecubie (0OpaTHMbIe) M HEpaBHOBECHBbIE (HeoOpatmmble) nporecchl. 'asoBbie 3akonsl. Mojelns
wieanpHoro rasa. AOcoioTHas Temneparypa. YpaBHEHHE COCTOSHHSA MIeIbHOro rasa. [ asoBblii
tepmomeTp. [IpuMeHeHe ra3oB B TEXHHUKE.

Cuctembl ¢ OOJBIIAM YHCJIOM HaCTHIl W 3aKOHbI MeXanuku. MieanbHeiit ra3 B MOJEKyIsSpHO-
KuHeTHYecKoi Teopuu. OCHOBHOE YpaBHEHHE MOJIEKYIISpHO-KMHeTHdeckoil Teopun. Temmnepatypa - mepa
cpenneil kunernveckoi sueprun. Pacnpenenenne Maxcseia. Msmepenne ckopocreit mMoneky.n rasa.
BuyTpenHss sHeprus uaealbHOro rasa.

PaBHOBeCHE MENKILY KHIKOCTBIO M razoM. Haceniiennsie napel. M3otepmel peaibioro raza. Kpuruyeckas
temneparypa. Kpuruueckoe coctosnue. Kunenve. Cxmkenue razos. BraxHocts Bo3ayxa.

MonekynsipHas KaptuHa nosepxHoctHoro cios. llosepxnoctnas sueprus. Cuia MOBEPXHOCTHOrO
narsokeHns. Cmaunpanue. Kanuinsipasie sSBiIeHHs.

Kpucrammdeckue tena. Kpucranmmueckas pemerka. AMopdnsie tena. Kuakne kpuctamiel. Jlepektsl B
kpucTaniax. OObACHEHHE MEXaHHYECKHX CBOHCTB TBEPABIX TEJN HA OCHOBE MOJEKY.IIPHO-KHHETHUECKOI
teopun. [Inasinenue u orsepesanne. M3menenne odbema Te/1a npu IuiaBjieHun ¥ oTsepiaesanuu. Tpoitnas
TOUKA.

Ternnosoe pacimpenue Ten. TenaoBoe nuHeiinoe pacmmpenne. TeroBoe odbeMHOe pacinuperne. YueT
H MCHOJIBL30BAHKE TEILIOBOrO PacIlMpPEeHHs Tell B TEXHHKE.

Pabora B rtepmouunamuke. Kommuectso teruornl.  Buyrtpennss  oweprus.  Ilepsbiii  3akon
TEPMOIMHAMUKH. TermmoeMKOCTH Ira30B IPH MOCTOSAHHOM 00beMe H MOCTOSAHHOM JaBleHHH. AJHadaTHLINH
npoitecc. HeobparumocTs mponeccoB B npupoje. Bropoit 3akon tepmonamnamuku. CrarueTHyeckoe
HCTONKOBaHWE HeoOpaTHMOCTH npoueccoB B npupoje. Terutosble apuratenu. Maxcumansusiit KITJ1
TEIUIOBLIX ABHIATEJICH.

DNEeKTPOANHAMAKA

Postb 21eKTPOMarHUTHBIX CHIT B TIPHPOJIE M TEXHHKE. DICKTPHUECKUIT 3apsi/i 0 HIEMEHTAPHBIC YaCTHIIbI.,
Dnexrpuzaunst Ten. 3akon Kysouwa. B3aumonelcTBHe HETOABHKHBIX IEKTPHYECKHX 3apsijloB BHYTPU
O/IHOPO/IHOTO JAUVICKTPHKA.

binskoeficTBie M JICHCTBHE HA PACCTOAHKMH. DileKTpuYeckoe noje. HanpsikeHHOCTh 3K TPHYECKOro
nonst. [lpuammn cyneprnosuiun nojei. Jlnaun nanpskeHHOCTH YieKTpHueckoro nomns. Teo- pema [aycea.
[Tosie 3apaxkeHHOH MIOCKOCTH, chepsl ¥ wapa. [Ipo- BoAHUKH B 2IeKTpOCTATHHECKOM Mose. JIHIneKTpiKn B
HIeKTpocTaTHYecKOM 1oe. Toaspusanus 1uaeKTpuKos.

[ToTeHMANBHOCTh 3A€KTpocTaTHUeCKOrO mons. IloTeHumanbHas oSHeprus 3apsjga B OJHOPOIHOM
yiekTprueckoM nose. [ToTeHnman 2eKTpocTaTHieckoro noJis W pasHoCTh MOTeHIHAT0B. CBS3b MEKTY
HANPSIKEHHOCTBI)  2JEKTPOCTATHUYECKOTO MOS8 M PasHOCTBIO  IMOTEHIHATOB.  DKBHINOTEHIMATLHEIC
noBepxHocTH. M3Mepenue pa3zHOCTH MOTEHIMAIOB. DKCHEPUMEHTAILHOE ONpPeAeIeHHe IEMEHTAPHOrO
HEKTPHYUECKOro 3apsijia.

Dnextprueckas eMkocTh. Komnjencaropbl. EmMKoCTh miockoro KougaeHcatopa. Pazamdrbeie  THIIBI
KoHeHcaTopoB. COC/IMHEHHS KOHJAEHCATOPOB. DHEPrus 3apsiKeHHbIX KOHJIEHCATOPOB M IPOBOJIHHKOB.
[Tpumenenus KoOHIEHCATOPOB.

Dnekrprdeckuii Tok. [LtotHocTs TOKa. CHita TOKa. DIEKTPHUECKOE 110J1e NMPOBOIHUKA ¢ TOKOM. 3aKOH
Oma s yuactka enn. ConpoTHBICHUE MPOBO/IHMKA. 3aBUCHMOCTH DICKTPHUECKOTO CONPOTUBICHHUS OT
remrieparypsl. Cepxnposogumocts. Pabota u mommocets Toka. 3akon Jhkoyns-Jlenua. Dnekrpuyeckue
uenu. [NocieroBarenbioe U napauie/IbHOE COe/IMHEHHs ITPOBOAHNKOB. M3Mepeniie ciuibl TOKA, HANpsxKenus
H COTIPOTHBIICHHSL.

DneKTpoABMIKYIas cuna. l'abBaHMUECKHe SNIEMEHTBI. AKKYMYIATOpBL. 3akoH OMa Juid MOJIHOH [IETH.
Bakon Owma s yuacrka uenu. cogepikamero DJ[C. Pabora m MOmHOCTL TOKA HA yuyacTKe MENH.
coaepxautem DJIC. Pacuer CliOKHBIX 2IEKTPUHECKHX LIElIEH.

DieKTpHYecKas MPOBOJAMMOCTb  PAa3JIMYHBIX  BCHICCTB.  DJICKTPOHHAs MPOBOANMOCTH  METAJLIOB.
DNEKTPUYECKWH TOK B pacTBOpax M pacruiaBax IEKTPOIHTOB. 3aKOH leKTponnsza. TexHuueckoe



IPUMEHEHHE JICKTPOJIM3a. DICKTPUYECKHil TOK B razax. HecamocTosiTeNbHbIH M CaMOCTOSTEIbHDBLH
paspsiabl. PasiMubble THIOBI CAMOCTOSTENLHOIO paspsja M MX TexHuueckoe mnpuvenenue. [lnasma.
DNCKTPUUECKHH TOK B BaKyyMe. DJICKTPOHHBIC JIAMITBI: JIH0/L M TPH- 0. DNEKTPOHHBIE MYUKH. JICKTPOHHO-
JiyvdeBas Tp}’ﬁl(a. .'BIICKTPHWCCKHIUI TOK B MOAYIPOBOIHHKAX. Coberpennas H HIpUMECHA
HICKTPOIPOBOMMOCTD HOJIYIIPOBOIHIKOB. DNeKTPOHHO-ALIPOYHbII] nepexoja  (p-n-nepexoi).
[Tosynposoauukoseii anoa. Tpansnctop. TepMuctopsl u GOTOPE3UCTOPSL.

MaruuTHble B3aumojeiicTBug. MaruutHoe noine TOKoB. Bektop MaruuTHONH wHAykuuH. lloTok
MAarHMTHOH WHAYKUEKA. JluHun maruuTHol nuaykiuu. 3axon buo-Casapa-Jlannaca. 3akon Ammepa.
[lpumenenus 3akona Amnepa. DieKrpousMepurelbHbie npubopsl. JlelcTBHe MAarHuTHOrO 105 Ha
asvikyumics sapsit. Cuna Jlopenua. [pumenenne cuabt Jlopenna. [lukianyeckuit yeKopaTeib.

OTxpeiTie 3nekTpoMarHuTHON uHAyKiwu, llpasuno Jlenna. 3a- KOH 91€KTPOMAarHHTHOH HHIYKIMH.
Buxpesoe snextpuueckoe none. DJ1C MHAYKUMN B JABHKYILHXCA NPOBOAHMKAX. MHIYKIMOHHBIE TOKH B
MaccuBHbIX npooanukax. Camoungykuns. M1y KTHBHOCTD, DHEPrus MarHHTHOTO I1OJIs TOKA.

MarunTtHas HPOHHIIAEMOCTh — XapaKTEePUCTHKA MArHUTHBLIX CBOMCTB BelecTs. IpH Kilacca MarHMTHBIX
BeriecTB. OObsicHeHue napa- u uMamarnernsma. OcHOBHbBIC cBoiicTBa (eppomarseTukoB. O npupoje
(heppomarnernsma. Ilpumenenne dheppomMarHeTHKOB.

CBoGoanble ¥ BbIHYXKIAeHHbIE JJiekTpuyeckne Koaedanus. Ilpouecchl B KoaedaTesbHOM KOHTYpe.
®Dopmyna Tomcona. [lepemennsblii sneKkTpruecknii Tox. JleHCTBYIOMIME 3HAYEHHS CHITBI TOKA H HANPSIKEHHS.
Pesucrop B tienu nepemenHoro Toka. KoHaeHcaTop B HENH nepeMeHHoro Toka. Karyika HHIIyKTHBHOCTH B
e NePeMEHHOIo ToKa. 3akoH OMa /U1 Uen# nepeMeHHoro Toka. MomHOCTL B LENH MEPEMEHHOI0 TOKA.
Pezonanc B aexkrpuueckoil uenu. Jlamioseiii reneparop. I'eneparop Ha Tpansucrope.

[enepupoBanue  smekTpuyeckoi  sueprun. [enepatop nepemenHoro Toka. Tpancpopmarop.
Brinpsmienne nepemennoro toka. Tpexdasueii Tok. CoetiHernne 00MOTOK reHepaTopa TpexgasHoro Toka.
Coeinenne noTpeduTeneil JIeKTpUHEcKoil dHeprun. ACHHXPOHHBIH iekTpoaBuraresnb. Tpexdasubii
tpanchopmarop. TIpou3BoACTBO M HCHOIb30BaHKEe AleKTpudeckoil snepruu. llepenada u pacupenesienune
HIEKTPUYECKOH FHeprun. D PekTHBHOE HCNOIL30BAHHE MIEKTPUIECKOI IHEPIHHU.

DAEKTPOMATHATHOE T10/1€. DNEKTPOMArHuTHas BoIHA. M3iyueHne 3eKTPOMAarHMTHBIX BOJIH. DHCPrus
MEKTPOMArHUTHOM BOMHBLL CBOMCTBA MEKTPOMArHATHBIX BOJIH. [IpUHIMIBI PaaHOCBS3H. AMIUIMTYAHAS
Moayasiuns. Jlerekruposanue kosebauunid. Ilpocteiimuii paauonpuemuuk. Pacnpocrpanenne pajanoBOIIH.
Panno- noxauns. [ousitre o tejesujennn. PazBurue cpeicTs CBA3H.

['comerpnueckas ontuka. CBeToBBIC Jy4H. 3aKOH MPIMOIHHEHHOrO pacupoCTpaHCHHA CBETA.
®otomerpus. Cuna ceera. OcBeneHHOCT. ApKkocTh. DoTOMETPBI

[pununn  Pepma U 3akoHbl  reomerpudeckoi  onruku. Otpaenue cera. Ihiockoe 3epkaio.
Cepuueckoe 3epxaso. [loctpoenue n3obpaxenuit B cGepuyeckoM 3epkaie. YBeJIHYeHHE 3epKaia.

[penomnenne ceeta. [lonnoe orpaxkenue. [IpenomiaeHne cBeta B IIOCKONApAMICIbHON MITACTHHKE H
TpeyroabHoi npussme. Ilpenomiienue na cdepnveckoi nosepxHoct. Jlunsza. MokycHOe pacCTosiHUe W
OIITHYCCKAasA CHJIa JHH3bIL. (DOPM_YJTR JIMH3bI. HOCTPOBIIHG Il306pa}KCHlIﬁ B TOHKOH /uH3e. YBenuueHue
muE3el.  OcBemleHHOCTh  M300paXkeHus, jgaBaemoro JuH30M. Henmocratkm  auu3.  Doroannapart.
[Tpoekimonnsiii annmapar. I nas. Oukn. Jlyna. Mukpockorn. 3putenbhbic TpyObl. Telneckornsl.

Bosnoseie cBoiicta ceera. Ckopocts cseta. Jlucnepens csera. Muteppepenuns cpera. [lanna cBeToBoi
Bosinbl. Mntepdepentys B Tonkux naenkax. Kossua Hetorona. Hekotopbie nipuMeHenus nutepphepeHinm.
Jluppaxums csera. Teopus audpaxuuu. [udpakuus @perens Ha HpocThlX 00bekTax. Jludpaxims
Opaynropepa. Jludpakumonnas peuterka. Paspematomas crnocodOHOCTb MHKPOCKOMa M TCJICCKOMNA.
[Tonepeunocts cBetoBbIX BonH. [Toaspusanns csera. [lonepeunocTs CBETOBBIX BOJIH U JICKTPOMArHHTHAS
TCOPHs CBCTd.

Buapl wsnyuenmii. Mcerounuku csetra. CrekTpbl M CHeKTpajibHble NpuOOpbl. Bribl CHEKTPOB.
Crextpatbubiii ananus. Mndpakpacnoe u yastpaduosneToBoe namyucHus. Pentrenosckne ayun. Illkana
MEKTPOMArHHTHBIX W3J1yUYeHHIl.

OcHOBBI cCENHAIBLHOH TEOPHI 0THOCHTEILHOCTH

3akoHbl WICEKTPOAHHAMHKH H ITPHHITHII OTHOCHTECJIBLHOCTH. OnpiT MaﬁKe:leOHa. nﬂCT)’.’IaTbI TEOpHH
OTHOCHTENBHOCTH. OTHOCHTEIBLHOCTE OIHOBpemeHHOCTH. [Ipeobpaszosanus Jlopenua. OTHOCHTEIBHOCTH
paccTosunit. OTHOCHTENBHOCTh MTPOMEKYTKOB BpeMeHH. PeNsTHBUCTCKHMH 3aKOH CIOKEHHS CKOPOCTEH.
PensTuBHCTCKAs AMHAMUKA. 3aBHCHMOCTB Macchl 0T ckopoctd. Cuuxpodazorpon. CBsa3bh MEKIY Maccoil H
IHEPIUCH.



Keaurosas Quiuka.

Du3nKa ATOMAa H ATOMHOI'0 sI/1Ipa

[Tpeaver u 3aia4n KBaHTOBO (hH3nKu. 3apoikKIEHHE KBAHTOBOMH TEOPHH.

TeruioBoe uanydenue. Pacupesenenne sHeprum B CrieKTpe adCOMOTHO YePHOro Tea.

['unoresa Ilnanka o kBantax. ®otoddpdexr. Teopuss doroaddexra. Dortonsr. [Ipumenenue
tdoroaddexra.

Onbrtel I H. JlebeneBa u C. M. Basuaosa. JlaBnenue cBera. Xumuueckoe JI€HCTBHE CBeTa.
®dotorpadus. 3anuch 1 BOCIIPOU3BEICHHE 3BYKA B KMHO.

Crnextpanbblie  3akoHoMmepHocTd. Crpoenwe aroma. Monens Tomcona. Oneitet  Pesepdopia.
[Inanerapnast mozens aroma. [Toctynarer bopa. Mosens aroma Bojoposa no bopy. DkcnepnMeHTaasHOe
JI0Ka3aTeNbCTBO  CYIIECTBOBAHMS CTAlHOHAPHBIX cocToanmit. Tpyanocrun Tteopun bopa. Ksantosas
mexanuka. T'unoresa jge bpoitng o BoiHOBBIX cBoicTBax uvactTuil. KopnyckyisipHO-BOJIHOBOR Ayainsm.
Jluppaxuusa onexrponoB. Coortnomenue HeonpeeneHnocreir  ['eiizendepra. Boanel  BepositHOCTH.
Uutepdepenias BeposHocTeil. MHOroa1eKTpoHHbie atoMbl. KBAHTOBBIE HCTOUHUKH CBETA - JIA3ephl.

ATOMHOE PO H 2IEMEHTAPHbIE HaCTHIILL. MeTo bl HAOIIOICHHUS U PErHCTPALIMH YIEMEHTAPHBIX YACTHIL.
OTKpbITHE eCTeCTBeHHOH paaMoakTuBHOCTH. Aub(a-. Oera- M ramma-usiaydenue. Paauoaktusubie
npespameHns. 3akoH paauoakTHBHOro pacnaza. Ilepuon nomypacnana. HUsortonsl [lpasuno cmemenus.
HcKycCTBEHHOE MpeBpaiieHne atoMubIxX sjaep. Otkpbitie Helitpona. CTpoeHue aTOMHOIO siapa. SaepHbie
CHJTBL. DHEPIrug CBA3M aTOMHBIX sijiep. MekyceTBennas paanoakTuBHoCTs. Sl aepubie peakunu, lenenne aaep
ypana. Ilenusie snepubie peakiu. Snepubiit peaktop. Tepmosinepubie peakimn. [Tpumenenue siiepHoit
saeprun. llonydyenne paaMoakTHBHBIX HM30TONOB W MX IpUMeHeHHe. bnosjornueckoe nelcrsue
PaZiMOAKTHBHBIX W3IYYCHHUH,

Tpu otana B pa3sBuTHU (PU3HKK d1eMEHTapHLIX HacThil. OTKpbITHE MO3UTPOHA. AHTHYACTHLL Pacrian
uefirpona. Otkpoitie Heifrpuno. ITpomexyrounbie 6030HBI — NEPEHOCYHKH C1a0bIX B3aHMOIEHCTBHIL.
CKOJIBKO CYIIECTBYET dIeMeHTapHbIX yacThil. KBapku. Bianmosnelicteue kBapkos. [ J100HbL.

Crpoenne Beenennoi

[IpuMeHUMOCTL 3aKOHOB (DM3MKK A1 OOBACHEHHs TPHPOJIbI KOCMHYECKHX 00bekToB. CosHeunas
CHCTEMA KAK KOMIUIEKC Tell, uMelouux oduuee npoucxoxiiaenue. O6une xapakrepuctuku ianet. [lnaners
semuoii rpynmsl. Jlanexue mianetsl. Connue u 38e3/bl. Knaccudukanus 3sesn. Dsomonus Coanua u 38e31.

Crpoenme u sBomonnst Beenennoii. Temuas Marepus u TeMHas YHEPrus.

Eannas ¢usuveckas kapruHa Mupa. QH3MKa 0 HAYUHO-TEXHHYECKAs PEBOIIOLMS.
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YYEBHO-METOJAUYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

®usuka, 10 knace/ Mskuiues .., Byxosues B.B., Corckuiit H.H. nox penaxiueii
ITapdenToeBoii H.A., AkunonepHoe o6ectBo «M3narensctso «IIpocselenue»
®usuika, 11 knace/ Msikuiues I'.J1., byxosues b.b., Yapyrun B.M. nox penakuueit
[Tapdentsesoii H.A., AkunonepHoe o6umectso «MU3narensctso «IIpocseiennes

ActpoHomus. ba3zoBelii ypoBeHs. |1 kiacce: yueOnuk/b.A. Boponuos-Benssimunos, E.K.
Crpayt. — M.:lpoda, 2018

METOAUYECKHUE MATEPHUAJIBI AJIs1 YYUTEJISA

®usuka 10 knace bazosslii u yrinyonennsiii ypoBau. Knaccudeckuit kype. [Toypounsie
pa3pabotku k yuebHuky [.5. Mskuiuesa, b.b.byxosuesa, B.M.Uapyruna./FO.A.Caypos
— M.:Ilpocsemenue,2022

®usuka 11 knacc bazossiii 1 yriuy6nennslii yposau. Kiaccuueckuit kype. [Toypounsie
pa3pabotku k yueOuuky [.S. Mskuiesa, b.5.byxosuesa, B.M.Uapyruna./lO.A.Caypos
— M.:Ilpocseuienne,2022

Cb6opnuk 3anau no ¢usuke. 10-11 knaccel. bazosslii ypoens./IlepdentreBa H.A.:-
M.:IlpocBemenue,2022

Actponomusi. [TpoBepounbie 1 KoHTponbHbIe padoTel. 10-11 knaccsl. basoseii
ypoBenb./I'omynuna H.H. - M.: [lpoda,2022
Actponomus. 11 kiace. Metoauueckoe nocobue./Kynam M.A. - M.:/Ipoga,2022

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET
[Ipoekt "AcTpoHOMUS:

https://college.ru/astronomy/course/content/content.html#. WzxnytL-iM8

ActpoHnet: http://www.astronet.ru/




