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IHHOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamma mo Qu3uke 0a30BOro ypoBHS Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBAaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOMN
nporpammsel, npencraBieHHpix B ®I'OC COO, a Takxke ¢ yuéroM ¢eaepaabHOil paboyelt MmporpaMMmbl
BOCIIUTAHUSI M KOHLEMILUU MpenojaBanus yuyeoHoro npeamera «Dus3uka» B 00pa3oBaTEIbHBIX OpPraHU3ALUsAX
Poccuiickoii @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copep:xanue mporpaMMbl 1o (GuU3MKe HAMpaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
mupa oOyyarommxcsi 10—11 kmaccoB mpu oOyueHuu ux (usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTeIbHOCTHOrO Tmoaxoaa. Ilporpamma mo ¢wusuke coorBerctByer TpeboBanusm PIOC COO «k
IJIAHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM pe3yjibTaTaM OOy4YeHUs, a TaKKe YUUTHIBACT
HEOOXOIMMOCTh peau3allid  MEKIPEIMETHBIX CBsi3ed (U3WKH C €CTeCTBEHHO-HAYYHBIMU YYCOHBIMH
npenMeramMu. B Hell ompenensioTcss OCHOBHBIE LENM U3ydeHUs (GU3MKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMs, IUIAHUPYEMbIE peE3yJNbTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, MeTallpeIMEeTHBIE,
npeAMeTHBIC (Ha 6a30BOM YPOBHE).

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJIMETA «®U3UKA»

®du3uka Kak Hayka o HauOosiee 0OLIMX 3aKOHAX MPUPO/IbL, BHICTYIIAs B KAUeCTBE YU4EOHOI0 IIpeIMeTa B LIKOJIE,
BHOCHUT CYILECTBEHHBIH BKIAJ B CHUCTeMY 3HaHUN 00 okpyxkaromem wmupe. LIkonbHbIA Kypc (Qu3uku —
CHCTEMOO0OPa3yIOIIHii I €CTECTBEHHO-HAYYHBIX YUEOHBIX PEAMETOB, MOCKOIBKY (PU3HYECKHE 3aKOHBI JIekKAT
B OCHOBE IPOILIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Ononoruei, puzndeckoit reorpadueilt 1 aCTpOHOMHEH.
Hcnonp30BaHWe W aKTUBHOE IpPUMEHEHUE (PU3NYECKUX 3HAHMM ONpeNesseT XapakTep M pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepUajoB € 3aJaHHbIMU CBOMCTBaAMM U JPYTHUX.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

W3yuenne ¢U3MKM BHOCHT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOH KapTUHBI MHpa
oOyyaromuxcs, B (GopMuUpOBaHME YMEHMH MPUMEHSATh HAY4HbIM METOJl MO3HAHMS IpPU BHIIOJIHEHUU HMHU
y4eOHBIX HCCIIeI0OBaHUM.

B ocHoBy kypca (u3uKu Uisl YpOBHSI CpeHEro oOuiero oOpa3zoBaHHUsS MOJIOKEH Pl UAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypcC SIBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepual Kypca GU3NKU 00beIUHEH BOKPYT (PU3MUECKHUX
Teopuil. Bexaymum B Kypce sBiseTcsl (pOpMUPOBAaHUE NPEICTaBICHUNW O CTPYKTYPHBIX YPOBHSAX MaTepuw,
BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanms npenanonaraeT HCIOJb30BaHHME T'YMaHUTAPHOTO IMOTEHIMAa
(¢u3nuecKoil HayKH, OCMBICIIEHHE CBSI3M pa3BUTHUA (U3UKM C pa3BUTHEM OOIIECTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U AKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoea npuknaouoii nanpasenennocmu. Kypc ¢usuku mpennonaraeT 3HaKOMCTBO C IIUPOKHM KPYrom
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUI U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEACTBOM BBEACHUS D3JIEMEHTOB COAEP)KaHUsS, NOCBALIEHHBIX
9KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHUEM TEXHHMKHU U TEXHOJOTHM, a TaKkxke
00CyXJIeHUs TPOOIIEM PAIIMOHAIIBHOTO MPUPOIONIOIB30BAHUS M SKOJIOTHYECKOI 0€30MacHOCTH.

CrepHEBBIMH 3JI€MEHTaMHU Kypca (U3MKM Ha YPOBHE CpEeAHEro oOIIero oOpa3oBaHUS SBISIOTCS
¢usnueckue teopuu (hopMupOBaHUE MPEICTABICHUN O CTPYKTYpe MOCTPOEHUS (PU3MUECKON TEOpHH, pOJIU
(GyHlaMEHTaJIbHBIX 3aKOHOB M NPUHLHUIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O TPUPOJE, TpaHHUIaAX
MPUMEHUMOCTH TEOPHA, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U MPOLIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOAX0/] B Kypce (PU3UKU pean3yeTcsl MpexJie BCEro 3a CUéT OpraHu3alun
HKCIEPUMEHTAIBHOM JIeATeNbHOCTH o0ydatonuxcs. /s 6a30Boro ypoBHs Kypca (GU3UKU — 3TO UCHOIb30BAHNE
cUcTeMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OPaTOPHBIX pabOT, KOTOPBIE B IPOrpaMMe o



¢u3uke 0ObeAMHEHBI B OOIINI CTUCOK YYEHUYECKHX MPAKTUYECKUX padoT. BrlieneHne B yka3aHHOM IepedHe
na0opaTOpHBIX  PabOT, MPOBOAMMBIX JJS KOHTPOJIE UM OLEHKH, OCYIIECTBIISETCS  Y4YaCTHHUKAMH
00pa3oBaTeNbLHOTO MPOIECca UCXO0II W3 OCOOCHHOCTEH TIJIaHUPOBAHUS W OCHAIICHUS kabunHera ¢usuku. [Ipu
3TOM oOecneuynBaeTcs OBJAJEHUE OOYYalOIIMMHUCA YMEHHUSIMH MPOBOAUTH KOCBEHHBIE H3MEpEHUS,
WCCIICIOBAHMSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH U TIOCTAHOBKY ONBITOB IO TPOBEPKE MPEIIOKEHHBIX
THIIOTE3.

Bonbiioe BHUMaHue yaenseTcs pelieHnio pacu€THIX U KaueCTBEHHBIX 3a7ad. [Ipu aToM [1st pacu€THbIX
3a/lay MPUOPUTETOM SBIISIOTCA 33/1a4dl C SIBHO 33/IaHHOM (U3MYECKOM MOJEINBIO, MO3BOJISIIOIINE MPUMEHSTh
M3Y4YECHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeiia Kypca, TaK U MHTETpUPYs 3HAHHS U3 Pa3HbIX
pasgenoB. Jlns KadyeCTBEHHBIX 3aJad MPHOPUTETOM SBIAIOTCA 33aJaHUd Ha OOBSICHEHHE MPOTEKAHHS
($U3NYECKUX SIBICHUH W TPOLIECCOB B OKPYXKAIOLIEH XU3HU, TpeOyromre BbiOOpa (U3UYECKON MOAenH JJis
CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpedoBanmsiMu @I'OC COO k mMaTepHabHO-TEXHUYECKOMY OOCCIICUCHHIO y4eOHOTO
mporiecca 0a30BBI YPOBEHb Kypca (PM3UKKM HA YPOBHE CpeaHEro oOmiero oopa3oBaHUs JOJKCH M3ydaThCs B
YCIOBHSIX TPEAMETHOrOo KaOWHeTa (GHU3UKM WM B YCJIOBUSX HWHTETPUPOBAHHOTO KaOMHETA MPEIMETOB
€CTECTBEHHO-HAYYHOTO LK. B kabuHeTe Gu3uKu TOJKHO OBITh HEOOX0AUMOE TabopaTopHOE 000pyAOBaHKE
JUIS  BBIMOJHEHHS] YKa3aHHBIX B TMporpaMme Mo (U3HKe YYCHHUYECKUX MPAKTHYECKHX padoT
JIEMOHCTPAIIMOHHOE 000pyIOBaHHE.

JleMoHCTpalmoHHOEe 00O0pyZoBaHUE (HOPMUPYETCS B COOTBETCTBUM C TNPHHIUIIOM MHHAMAIBHOU
JOCTaTOYHOCTH M OOECHeunBaeT IIOCTAHOBKY IIEPEUMCICHHBIX B IMporpaMMe Mo (u3uKe KIIIOUeBbIX
JEMOHCTpALMNA JUISI UCCIEOBAaHUS M3y4aeMbIX SIBJICHHM U MPOIECCOB, AIMIUPUUYECKUX U (DYyHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JlaGopatopHoe 00OpymOBaHHE [UIS YYEHHUYECKHX MPAKTHUECKUX padoT (opMupyercs B BUJC
TEMaTUYECKHX KOMIUIEKTOB M OOECHeurMBaeTcs B pacu€Te OJHOrO KOMIUIEKTa Ha ABYX OOy4YaromIuxcs.
TemaTtuueckue KOMILIEKTHI JIaOOpATOPHOTO OOOPYIOBAaHUS MOJIKHBI OBITH TOCTPOEHHI Ha KOMIUIEKCHOM
WCTIOJIH30BAaHNH aHAJIOTOBBIX U IH(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B BUJIE
U (POBBIX TaOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKHU B 00111EM 00pa30BaHUU SIBIISIOTCA:

— (opmupoBanme WHTEpeca W CTpEMIICHHS] OOYYAIOUIMXCS K HAYyYHOMY HM3YYEHHUIO TMPUPOIBI, Pa3BHTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

— pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/Ie TIO3HAHUS B (HOPMUPOBAHHE UCCIIEIOBATEIHCKOTO OTHOIICHHS
K OKPY’KaIOIIUM SIBJICHUSM;

— (opMupoBaHMEe HayyHOIO MHUPOBO33PEHHUSI Kak pe3yibTaTa H3yYeHHs OCHOB CTPOCHHS MaTepuu u
(byHAaMEHTaIBHBIX 3aKOHOB (PM3UKH;

— (opmupoBanue yMeHHH OOBSACHATH SBIEHHS C HCHOJIb30BaHMEM (M3NYECKUX 3HAHMM M HAy4YHBIX
JI0Ka3aTeNbCTB;

— (opMupoBaHue npencTaBIeHUH O poau (U3UKU JUIsI PAa3BUTHS JIPYTHX E€CTECTBEHHBIX HAayK, TEXHHKH U
TEXHOJIOTHI.

JlocTmKeHre 3TUX IieNieil o0ecTieyrBaeTcsl peleHneM CIeAYIOIMUX 3a7ad B MpoIecce U3ydeHHs Kypca
(¢u3MKK Ha YpOBHE CpeHEro 00IIero 00pa3oBaHUs:

— npuoOpeTeHHe CUCTEMbl 3HAHUI 00 0oOUmMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIHOYAs
MEXaHUKY, MOJIEKYJSPHYIO (PU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U 3JI€MEHTHI acTpO(U3UKH;

— (dopmupoBaHue yMeHHH TPHUMEHSITh TEOPETHUECKUE 3HAHWS IS OOBSCHEHHS (PU3MUYECKUX SIBJICHUU B
IOPUPOJIE U AT IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;

— OCBOEHHE CMOCOOOB pelIeHUs pa3INYHBIX 3a/1a4 C SBHO 3aJaHHOW (DU3MYECKOW MoJenblo, 3ajad,
MOJPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/1aHue (PU3HMUECKON MOJIENHN, aJIEeKBATHON YCIIOBHSM 3a]1auH;

— TIOHMMaHue (PU3MYECKHMX OCHOB W MPUHIIMIIOB JEHCTBHS TEXHUYECKHUX YCTPOHCTB M TEXHOJOTHUECKUX
IPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPELY;



OBJIaJICHUE METOJIaMU CAMOCTOSATEIbHOTO IUIAHUPOBAHMSI W TMPOBEACHUS (U3NYECKUX SKCIEPHUMEHTOB,
aHaJIM3a U UHTEPIIpEeTaluy HH(GOPMaLIH, ONIpeIeIeHHs] TOCTOBEPHOCTH MOIYYEHHOIO Pe3ysIbTaTa;
CO3JIaHUE YCIIOBHUU JJIsl pa3BUTHUSL YMEHHI TPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOU €SI TEILHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

Ha usyuenue ¢usuxu (6a30BbIii ypOBEeHB) Ha YpOBHE cpeaHero oOmiero oOpa3oBaHusi oTBoguTca 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEJIEIO).

[Ipemiaraemserii B nporpamme 1mo (U3HKE MEepPEeYeHb JTA0OPATOPHBIX M MPAKTHYECKHX PaOOT SIBISETCS
PEKOMEH/IOBAaHHBIM, YYHTEIb JejaeT BbIOOp MpOBEACHUs JTa0OpaTOPHBIX pabOT M OMBITOB C Y4ETOM
WH/IMBUYAIHBIX OCOOCHHOCTEH 00yJaroIuXCs.

1. COAEP)KXAHUE OBYYEHMUSA
10 KJTACC

Paznen 1. ®u3nka u MeTObI HAYYHOI0 O3HAHUS
®usnka — Hayka o npupoae. Hayuneie MeTonbl IO3HAHUS OKpYyKaroUero Mupa. Poib skcriepuMenTa u
TEOPUHU B IIPOLECCE [TO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue (GU3MUECKUX SBICHUH W mpoueccoB. Hayunble runore3sl. DU3HUECKUE 3aKOHBI U
TeopuH. ['paHUIIbI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Poms m mecto ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOM HAayYHOW KAapTHHBI MHpA, B TPAKTHUYECKOU
NEeITEIbHOCTH JIIOACH.

Jlemoncmpayuu
AHasnorosbsle ¥ IUPPOBbIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.
Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBWkeHHE. OTHOCHTENIBHOCTh MEXaHMuYecKoro JABmxkeHusa. Cucrema oOTcyéra.
Tpaexropus.

[Tepemernienue, ckopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) W YCKOPEHHME MaTepuaIbHOMN
TOYKH, UX MPOEKIMU HA OCH CUCTEMBI KoopauHaT. CliojkeHue epeMenIeHU U CII0XKEeHHE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE NPSIMOIMHEHHOE NBUXKEHHE. ['paduku 3aBUCHMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U NIEPEMEIICHHUS MaTEPUAIbHOW TOYKH OT BPEMEHH.

CBoOoaHoe magenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonuneiinoe nBmxeHue. J[BUKEHHE MATEpHAIbHONM TOYKM IO OKPYKHOCTH C ITOCTOSSHHOM IO
MOJYIIO CKOPOCTBIO. YTJIOBasg CKOpPOCThb, JHMHEWHas CKOpocTh. llepuox w uactora oOpamieHwus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHUYEeCKHE yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIUIOMETP, ABMKEHUE CHApSIJIOB, LICTHBIE U
PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETa, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[IpeoOpazoBanme NBMXEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Habmtoienue nBrkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTATIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OMPEIETICHIS] MTHOBEHHOM CKOPOCTH.

UccnegoBanue COOTHOLIEHUSI MEXJY NYTSIMHU, MPONJACHHBIMU TEJIOM 3a MOCIEI0BAaTEIbHbIE pPAaBHBIC
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuenne nBUKEHUS MApPUKaA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OpOIMIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuka



IIpunnun otHOocuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoii 3akoH HeloToHa 1 MaTepuaabHOW TOYKH.
Tpetuii 3akoH HproTOHA 11711 MaTepHaibHBIX TOYEK.

3akoH BceMHUpHOro TAroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel TpeHus (1mokosi, ckonbxeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue. Cuna TpeHUs
CKOJIb)KEHUSI U cuia TpeHus nokosd. Kosdoumuent tpenus. Cuna CONPOTHBIEHUS NpPU JABUKEHHUU Tela B
KUJKOCTHU WX rase.

[TocTynaTenbHOE U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT Cuiibl OTHOCHUTENIBHO OCH BpaleHus. [1inedo cumbl. Y ciaoBus paBHOBeCUs TBEPAOTO TeEa.

TexHnuyeckue ycTpoilcTBa M NPAKTUUYECKOE IMPUMEHEHHME: NOALIMIIHHMKHU, JBUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEpUUH.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxxeHnue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaIiu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U NTAJICHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecus: TBEPAOTO Tesa. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBmxeHus: OpycKa 10 HaKJIIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE M PE3MHOBOM 00pasle, OT MX
nedopmariiu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPJOTO TENIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Hmnynbe MaTepuaabHOM TOUKM (Tena), CUCTEMbl MaTepHajbHBIX To4deK. MIMIynbc CUIIbI M M3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPaHEHUsl UMIyJbca. PeakTuBHOE ABUKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckas sHeprust MaTepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[TorennuaneHass 3Heprus. [loTeHuumanbHas SHEPrus ynpyro AeGOpMUPOBAHHOM  MPY>KHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[loTeHunanbHble W HENMOTEHLMATIbHbIE CUIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CUJ C U3MEHEHUEM
MEXaHUYECKON SHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoWCTBa M NPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIN MHUCTOJIET,
JBUKEHHE PaKerT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABIKEHIE.

[lepexon moTeHNIMAIbLHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3uM pabOThl CUJIBI C HM3MEHEHHEM MEXaHMYECKOW SHEpruu Tejga Ha MpHUMepe
pacCTsKEHUs PE3UHOBOTO KIyTa.



Pa3nea 3. Moaekynsipaast pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopun

OcCHOBHBIE TTOJIOXKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUH U X ONBITHOE 000CHOBaHuE. bpoyHoBCKOE
neuxenue. uddysusa. Xapakrep IBHKEHUS U B3aMMOACHCTBHSI YacTHI] BellecTBa. MoJenu CTpOEHUs ra3os,
KHUJKOCTEH W TBEPABIX Tell M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ITHX Mojeneil. Macca U pazMepsl
Mmoutekyn. KonnuectBo BemectBa. [loctosinaast ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopenpb naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIBHOTO Tasa.
AGcontoTHas TeMIeparypa Kak Mepa CpelHeld KMHETHYECKOW SHEpPruu TEeIUIOBOTO JBKIKEHHS YacTHIl Tasa.
[lIkana temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akon JlanbToHa.
W3onpoueccsl B WIeaqbHOM ra3e ¢ IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. ['paduueckoe mMpeacTaBiIeHHE
M30IPOLIECCOB: U30TEPMa, U30X0pa, n3odapa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME IHCKPETHOE CTPOCHHE BEIIeCTBA, (GoTorpaduu MOJEKYNl OpraHMYECKHX
COETUHEHUH.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAsk IPUPOY JABJICHUS ra3a Ha CTEHKHU COCyAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U1€aJIbHOTO ra3a, U30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEeHUN 00bEMa KOMHATHI, TaBJICHUS U
TeMIlepaTypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckass cuctemMa. BHYTpeHHSs SHEprust TEPMOAMHAMHUYECKOH CHCTEMBI M CHOCOOBI €&
n3MeHeHus. KonmuecTBo TemnoTsl U pabota. BHyTpeHHss 3HEprusi OAHOATOMHOIO HJ€aJIbHOro rasa. Bujsl
TEeIUIoNepelaun: TEMIONPOBOJHOCTb, KOHBEKIINS, N3ITydyeHue. Y IeNbHasl TeI0EMKOCTh BellecTBa. KonnuecTBo
TEIUIOTHI MIPH TEIJIoNepeiaye.

[Tonatue 06 anmabatHoM mporuecce. [lepBbiit 3akoH TepmoauHaMuku. IIpuMeHeHMe mepBOro 3akoHa
TEPMOJIMHAMMKH K H3omporeccam. I'paduueckas uHTeprperanus paboTsl rasa.

Bropoii 3akoH TepmonuHamMuku. HeoOpaTuMOCTh poI11eccoB B MPUPO/IE.

TeruoBbie MamuHbl. [IpuHLUIBL qeficTBUS TemaoBbIX MamuH. [IpeoOpa3oBaHMsl SHEPIUU B TEIIOBBIX
mamnHax. Koadduuuentr mnonesnoro neiictBus TteruioBod MamuHbl. Llukn KapHo m ero ko3dduument
MOJIE3HOTO AEUCTBUS. DKOJIOrHYECKHE MPOOIEMBbI TETII0IHEPT€TUKY.

TexHUuecknue yCTpoHCTBa U MPAKTHUECKOE NMPUMEHEHME: ABUTATEIb BHYTPEHHErO CropaHus, ObITOBOI
XOJIOIUIBHUK, KOHUIIOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpEHHEH SHEpruM Tejla MpPU COBEPLICHWH pabOTHI: BBUIET MPOOKH W3 OYTBUIKH I0J]
JIEUCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JJATYHHOU TpyOKe MyTEM TpeHUS (BUICOIEMOHCTpAITH).

N3meHneHre BHyTpeHHEHN 3Hepruu (TemrepaTypsl) Tella Mpu Teruionepeaaye.

OmnpIT 0 aguabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOHMHBI, BUraTelNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JABUTaTEJIsl.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenne yaenbHOU TeITOEMKOCTH.



Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapoobpazoBanue u kKoHAeHcaus. Vcnapenue u kumeHue. AOCOTIOTHAS M OTHOCHTENbHAS BIAXKHOCTH
Bo3ayxa. Haceimennslii map. YaenbHas TEIIoTa mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIEPATyphl KUIICHHUS OT
JTABJICHUSI.

Teépmoe teno. Kpucrammudeckue u amopdHbie Tena. AHH3OTPONUS CBOWCTB KpUCTALIOB. JKHIKHE
kpuctaiuibl. CoBpeMeHHbIe Marepuanbl. [lnaBiieHHe W KpUCTALIM3aLMsS. YJelbHas TeIioTa IJIaBJICHUS.
CyOmmmartusi.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJIOpUMETD,
TEXHOJIOTHH MOJy4YE€HUsI COBPEMEHHBIX MaTEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUH.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HaGimrotenne HarpeBaHus ¥ IJIABICHHUS KPUCTALNTHYECKOTO BEIICCTBA.

JleMoHCTpaLust KpUCTAILJIOB.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomol

N3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

OnekTpu3zanust Tell. OJeKTpUYecKuil 3apsa. JlBa Buaa >ieKTpuyeckux 3apsanoB. lIpoBogHukw,
JTUAJICKTPUKHU U TIOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUS dJIEKTPUUIECKOTO 3apsia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbI 37EKTpUYECKUN 3apsij. DIJIEKTPUUECKOE TOJIe.
Hamnpsixkénnocts  anexktpuyeckoro mnois. [lpuHuun cynepno3uuuu — 3JeKTpuueckux nosied. Jlunum
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun osnektpocratuueckoro mons. I[lorenuman. Pasznoctes mnorennuanoB. [IpoBogHuku u
JUDJIEKTPUKHU B DJIEKTPOCTATUUECKOM o€, [uanexTprudeckas mpoOHUIIaEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIEKTpPOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO
KOHJIEHCATOopA.

TexHudyeckne  yCTpOMCTBA W TPAKTUYECKOE  MPUMEHEHHE:  DJIEKTPOCKOI,  DJIEKTPOMETD,
AJIEKTPOCTaTUUECKasT 3alluTa, 3a3eMJICHHE OJIEKTPONpUOOpPOB, KOHJIEHCATOpP, KOMUPOBAIBHBIA ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TE.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3allUTa.

JIMDJIEKTPUKHU B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTD AIEKTPOEMKOCTH TJIOCKOTO KOHAEHCATOpa OT IUIONIA/IN IIACTUH, PACCTOSIHUS MEXAY HUMU
U JURJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenne 3meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHMS JJIEKTPUUYECKOro Toka. Mcrounwku Toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma ai1g ydacTka Henu.

DNEeKTpUYECKOe  COMNpPOTHUBIICEHHE. YJIEJIbHOE  CONpOTHBIEHHE  BemlecTBa. IlocienoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOJHUKOB.



Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DONEeKTPOABMKYIIasi CUJIAa U BHYTPEHHEE COINPOTHUBIEHUE HMCTOYHMKA TOKAa. 3akoH Oma aJid IOJHON
(3aMKHYTOH) 25IeKTpuueckoit ermu. KopoTkoe 3aMbIkaHue.

ONeKTpOHHAs NPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTh COINPOTHUBIIEHUS METaUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonHuku. CoOCTBEHHass M NPUMECHAs MPOBOJUMOCTh HOJYHpoBOIHUKOB. CBoiicTBa pP-n-
nepexoza. [loxynpoBogHuKoBbIe TPUOOPHI.

DONeKTpUYecKuil TOK B pacTBOpPax M pacIulaBaX 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs IUCCOLUALIMA.
DIEKTPOIH3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.

TexHuueckue ycTpoiicTBa U MPAaKTHUYECKOE MPUMEHEHHE: aMIIepMeTp, BOJIBTMETP, PEOCTaT, MCTOUHUKHI
TOKa, 3JIEKTPOHArpeBaTeNbHbIe IMPUOOPBI, 3IIEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP CONPOTUBIECHUS,
BaKyyMHBII IMOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TATHBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHMSL.

3aBUCUMOCTh CONPOTUBICHUS LMIUHIPUYECKUX IMPOBOAHUKOB OT JUIMHBI, IJIOUIAJU IONEPEUHOrO
CEUEHUs U MaTepuaa.

CMmeniaHHO€ COEJUHEHHE ITPOBOHUKOB.

[IpsiMmoe u3MepeHHe 3MEeKTpoABMKYILEH cuibl. KopoTkoe 3aMblkaHHE TajbBaHMYECKOI'O 3JIEMEHTA U
OLIEHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3ps v IPOBOJIUMOCTh BO3lyXa.

OnHOCTOPOHHSASA IPOBOJAUMOCTb JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydeHne cMeIaHHOTro COEMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEW CHUIIbI NICTOYHUKA TOKA U €0 BHYTPEHHETO COITPOTUBIICHUS.

HabGntonenue snexTpoinusa.

Me:xnpeameTHble CBSI3U

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjiacce OCYIIECTBISIETCA C YU4ETOM COJEPIKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTUKU, ONOJIOTUH, XMMHUH, reorpaduu U TEXHOJIOTHH.

Meswcnpeomemuvie nonsamus, CBI3aHHbIE C U3yYEHHEM METOJI0B HayYHOI'O MMO3HAHUS: SBJICHUE, HAyUHBbIH
¢akT, runoresa, pusnveckasl BeIMUNHA, 3aKOH, TEOpHUs, HaOJII0IeHNE, SKCIIEPUMEHT, MOIETMPOBAHUE, MOJIENb,
U3MEpEeHHe.

Mamemamuxa: pelieHre CUCTeMbl YpaBHEHUH, TMHENHHas (GyHKIMs, mapadoina, runep0Ooina, ux rpapuku
U CBOMCTBAa, TPUTOHOMETpHUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAaHIT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanmdeckoe NBWKEHUE B JKMBOW mpupone, AUPPy3us, ocMOC, TEMIOOOMEH MKHUBBIX
OpPraHM3MOB (BH/bI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKUE SBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHME BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIIpHas
Macca, TEIUIOBbIE CBOMCTBa TBEPABIX TeJ, JKUIAKOCTEW M Tra30B, AJIEKTPUYECKHE CBOICTBA METAIJIOB,
ANEKTPOIIUTHYECKAs TUCCOIMAIIMSI, TalIbBaHUKA.

Tl'eoepaghus: B1aXXHOCTH BO3]lyXa, BETPbI, 0apOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBWKEHMH C HCHOJIb30BAHMEM MEXaHM3MOB, YUET TpPEHHS B TEXHHKE,
MOJALINITHUKY, HMCIOJb30BaHHE 3aKOHA COXPAHEHUsS MMITyJbca B TEXHUKE (pakeTa, BOJOMET M JIpyTrHe),
JIBUTATEIb BHYTPEHHErO CTOpaHHus, MapoBas TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHJIUIMOHEP, TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MaTepuaJoB, B TOM 4YHCI€ HAaHOMAaTepUaJIOB, W  HAHOTEXHOJIOTHUH,
AJIEKTPOCTaTUYECKass  3alluTa,  3a3eMJICHHE  3JIEKTPONpHOOpOB,  KCEPOKC,  CTPYHMHBIM  NpUHTED,
3JIEKTPOHArpeBaTelbHbIe PUOOPHI, SIEKTPOOCBETUTENbHbIE TPUOOPHI, TaIbBAHUKA.



11 KJIACC

Pa3nea 1. DuexkTpoanHaMuka

Tema 1. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHL. B3anmoaelicTBre NOCTOSHHBIX MarHUTOB. MarHuTHoe noJie. BekTop MarHuTHOM
MHAYKIMU. [IpuHOMO cyneprno3uuyMyd MarHATHbIX noJied. JluHuu MarHuTHOM MHAYKUMW. KapTuHa nuHun
MarHUTHOM MHAYKIIMH MOJISl TOCTOSHHBIX MAarHUTOB.

MarsnuTHoe Moje NPOBOJHMKA C TOKOM. KapTuHa JMHUN MHAYKIMM MarHUTHOTO MOJs JUIMHHOTO
MPSIMOTO IPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJHHMKA, KaTymIKM ¢ TokoMm. OmbIT Opcrena.
B3anMopeiicTBre MpOBOJHUKOB C TOKOM.

Cuiia Amriepa, e€ MOyJIb U HalpaBJICHUE.

Cua JlopeHnua, e€ MOAyJb U HarpaBiieHue. JBuKeHUE 3apsyKEHHON YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM
nosie. Pabota cuel Jlopenna.

SIBneHue HNEKTPOMArHUTHOM MHAYKIUHU. [IOTOK BEeKTOpa MarHMTHOM HMHAYKLIHMH. ODJIEKTPOJBHKYILAs
CWJIa UHAYKLIHMU. 3aKOH AJIEKTPOMAarHuTHOW nHAyKunu Papanes.

BuxpeBoe snekTpuueckoe moisie. DIEKTPOABUKYINAS CUJa MHAYKIMH B MPOBOAHHUKE, JABUKYIIEMCS
MIOCTYIATEIbHO B OJJHOPOJIHOM MarHUTHOM IOJI€.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOIBUKYIIAs CHIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNIeKTPOMarHuTHOE IoJIe.

TexHuueckue ycTpoCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHbIE MAarHUThl, 3JIEKTPOMAarHUTHI,
AJIEKTPOJIBUTaTEIh, YCKOPUTEIHU JIEMEHTAPHBIX YaCTHUIl, MHAYKIITHOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MAarHUTHBIM I1OJIEM.

JIvHYY MHIYKIIMA MarHUTHOTO TIOJIA.

B3anMopeicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue AMeKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJEKTPOIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3yuenne MarHuTHOTO TOJISE KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnepoBanue siBIeHUS 31€KTPOMarHUTHOM MHIYKIUU.

Pa3znen 2. Kosied0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJA€OAHUS

Konebarenbnas cuctema. CBoOOIHBIE MexaHHUeckue konebanus. ['apmonnueckue konebanus. [lepuon,
4yacToTa, amIuiuTyaa u Qasza kxoneOanuil. IIpyxuHHBIM MasTHUK. MaTeMaTHUeCKUH MasTHUK. YpaBHEHHE
rapMOHHYECKHUX KojieOaHui. [IpeBpaiienre sHepTUH MPY TAPMOHUYECKHUX KOJICOAHMSIX.

KonebartenbHbiit koHTYp. CBOOONHBIE 3JIEKTPOMAarHUTHBIE KoJeOaHHsS B HICATbHOM KoJeOaTelIbHOM
KOHTYype. AHANIOTUSI MEXIY MEXaHUYECKUMU U DIIEKTPOMAarHUTHBIMU Konebanusmu. @opmyna Tomcona. 3akoH
COXPAaHEHHUS YHEPTUH B HJICATHHOM KOJIe0aTeIbHOM KOHTYpE.

[IpeacraBnenne o 3aryxaronux KoJjieOaHUsSX. BbIHYyXIeHHBIE MexaHWYeCKHe Kosebanws. Pe3oHanc.
BriHyX1I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHMS.

[lepemennsblii Tok. CHHYCOUAIbHBINA TEPEMEHHBINA TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJTHOE U
NENCTBYIOLIEE 3HAUECHUE CUJIbI TOKA U HAIIPSYKEHUSI.



Tpauchopmarop. [IpousBoacTBo, mepenada u MOTPEOICHUE SICKTPUUECKON SHEPTUU. DKOJOTUYECKHE
PUCKHM TIpU TPOU3BOJACTBE 3JEKTpOdHEepruu. KynbTypa HMCHOIB30BaHUS 3JIEKTPOIHEPTHH B IOBCEIHEBHOU
KU3HMU.

TexHuueckue yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHHWE: JJIEKTPUYECKUH 3BOHOK, TIE€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUH JIEKTpOoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosiedaTenbHOM cucTeMbl (IPY>KMHHBIN HIIM MAaTEMAaTUYECKUN MasTHUK).

HabGmronenue 3aryxaronux KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIC AMEKTPOMATHUTHBIC KOJICOaHUS.

OcmorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa U HANpsOHKEHUS OT BpPEMEHH) IS DJIEKTPOMAarHUTHBIX
KoJieOaHUH.

Pe3onanc npu nocienoBaTeaIbHOM COSIMHEHUH PE3UCTOPA, KaTYIIKK WHIYKTUBHOCTH U KOHJEHCATOpa.

Mopernb TUHUYU SIEKTPOIIepeaayn.

Yyenuueckuii sxcnepumenm, n1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIEOaHMI Ipy3a HA HUTU OT JUIMHBI HUTU U MaccChl Tpy3a.

UccnepoBanue nepeMeHHOT0 TOKa B IIEIMU U3 MOCIEI0BATEILHO COCIMHEHHBIX KOHACHCATOPA, KaTYIIKH U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 60TIHbL

Mexanuyeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTh pacnpoCTpaHeHUs W JJIMHA
BOJIHEL. [lonepeunsie u poaobHBIC BOJHBEL. MHTepdepenius u nudpakins MeXaHHIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemMOp 3ByKa.

DNEeKTpOMarHuTHbIE BOJIHBL. Y CIIOBUS M3JIyYEHHUs 3JIEKTPOMATHUTHBIX BOJIH. B3auMmHas opueHTauus
BekTopoB E, B, V B onekrpomarHuTHONW BojHe. (CBONCTBA SJIEKTPOMArHUTHBIX BOJH: OTpaKEHUE,
MpesioMIIeHuE, Nospu3anus, Tuppaxus, uureppeperus. CKOpocTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana snekTpoMarHUTHHIX BOJH. [I[pruMeHeHNEe STIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paTIUOCBA3U U TeNeBUACHUS. Pagronokanus.

DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPebl.

TexHUYeCKHEe yCTPOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI, YJIbTPa3ByKOBas
JMArHOCTHUKA B TEXHUKE U MEAUIIMHE, pajap, paauonpuéMHNK, TEIEBU30p, aHTeHHa, Tenedor, CBU-neys.

Jlemoncmpayuu

OO0pazoBanue 1 pacIpoCTpaHEHHUE MOMEPEYHBIX U MPOJI0IbHBIX BOJH.

Koneb6mromieecs Teno Kkak HICTOYHUK 3BYKA.

HalGnronenue otpakeHus U MpeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny u AuQpakiiny MEXaHM4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BRICOTHI TOHA C aMILITUTY/ION M 9aCTOTOM KOJeOaHMil.

HccnenoBanme CBOWCTB AJIGKTPOMATHUTHBIX  BOJIH: OTPaKEHHE, TMPEIOMIICHHWE, TOJSIpU3aIus,
mudpakuus, nHTepEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMmonrHENHHOE pacpoCTpaHEHUE CBETa B OJHOPOAHON cpene. JIyd cera.
To4euHbIi1 ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paXkeHui B IIIOCKOM 3epKalle.

[Ipenomiienne cBeTa. 3aKOHBI MpEIOMIICHHs CBeTa. AOCOMIOTHBIN ToKaszaTens mnpernomiieHus. [lomHoe
BHYTpEeHHee oTpaxeHue. [IpenensHbIil yro MoJTHOT0 BHYTPEHHETO OTPaKECHHS.

Hucnepcus cseta. CnoxHbIi cocTaB 6enoro ceera. LIBer.

Cobuparone u pacceuBaromue JTUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSHHE U ONTHYECKas CHUIa
TOHKOH JMH3BI. [locTpoeHue u300pakeHHH B COOMpAIOUIMX M pacceuBalOmUX JHH3aX. DopMmyna TOHKOM
JIMH3BL. YBeIUUeHHE, JaBaeMoe JIMH301.



[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. WHTepdepennus cBeta. KorepeHTHbIE HUCTOYHUKH. YCIIOBUS HAOMIOACHUS
MaKCHUMYMOB U MUHUMYMOB B HUHTEP(PEPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceera. JudpakuuonHas pemeérka. YciaoBue HaOMIOJEHHS TIJIaBHBIX MaKCHMyMOB IIpU
MaJCHAA MOHOXPOMATHYECKOTO CBETa HAa TUPPAKITUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoilcTBa M MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jiyna, (oToammapar, MPOEKIIMOHHBIHI
anmnapat, MUKPOCKOII, T€JIECKOII, BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEelIETKa, MOISPOU.

Jlemoncmpayuu

[TpsmMonuHEITHOE pacpocTpaHeHHEe, OTPAKECHHE U TpeioMiieHe cBeTa. OnTHYecKue mpruOOopEIL.

ITosnHOE BHYTpEHHEE OTpakeHHe. MoJieslb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Monenu MUKpOCKOIa, TEIEeCKOoIIa.

HaGmonenue naTepdepeHIym cpera.

HaGmonenne nudpaknuu cBera.

Habntonenue aucnepcuu cBera.

[TonydeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tosrydenue criekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

Habnronenune monsipu3aiyu cBeTa.

Yuyenuueckuii sxcnepumenm, nabopamophvle pabomol

W3mepenue nmokaszatens IpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKeHUH B JTMH3aX.

HaGurotenue aucriepcuu cBera.

Pa3znen 3. OcHOBBI cienMAJIbLHOM TEOPUH OTHOCUTEIbHOCTH

I'panunel  OPUMEHHMMOCTH  KjJacchyecko — mexaHuku.  llocTynmaTel  chienuanbHOW — TEOPHH
OTHOCUTENLHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, MPUHIUI OTHOCUTEIbHOCTH
DOWHIITEHHA.

OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl € YHEPTUEH U UMITYJILCOM PETSITUBUCTCKOM YaCTHUIIBI. DHEPTUS TIOKOS.

Pa3nen 4. KantoBasi puznka

Tema 1. Dnemenmol K6AHMOGOU ONMUKU

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €r0 YaCTOTONW. DHEPrus U UMMYJbC POTOHA.

OTtkpsiTue u uccnenoBanue porodpdexra. Oneitel A. I'. CroneroBa. 3akoHbl poTorddexra. YpaBHeHHE
Oiiamrerina it potodrddexra. «KpacHas rpanuia» dpotodrddexra.

JNaBnenue ceera. Onwitel I1. H. JIeGenena.

XUMHYECKOE IEUCTBHUE CBETA.

TexHudeckne YCTpPOWCTBA W TMPaKTHUYECKOE NpHUMEeHEeHHe: (PoTorneMeHT, (OTONATYUK, COTHEUHAS
Oatapest, CBETOIUOI.

Jlemoncmpayuu

®oTo3dPeKT Ha YCTaHOBKE C IUHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO poToddeKTa.

CBeTOoauOI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessHuio o -uactuil. [Imanerapras Moaens aroma.
[Tocrynater bopa. U3nydyenue u morinomieHue pOTOHOB MpH MEPEXO/e aToMa C OJHOTO YPOBHSI DHEPIMHM Ha
npyroit. Buasl cnektpoB. CriekTp ypOBHEH 3Hepruu aToma BOJIOpoJa.

BonnoBble cBolicTBa yactull. Bosnbl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3TTyYCHHE.



TexHnuyeckue ycTpolcTBa M MPAKTUUECKOE MIPUMEHEHHE: CIIEKTPAIbHBIN aHalInu3 (CIEKTPOCKOI), Jiaszep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3TYUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6mronenue nuHeiyaToro crekpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUs spa. OTKpbITHE pajAMOaKTUBHOCTH. OTNBITHI
Peszepdopna mo ompezneneHuI0 cocTaBa pPaguMoOaKTUBHOro wu3inydeHus. CpoiictBa anbga-, Oera-, ramma-
u3JlydeHus. BnusHue paiioakTUBHOCTH HA )KMBBIE OPTAHU3MBI.

OTtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas monens saapa [eiizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3otomsl.

Anbda-pacnaa. DIeKTPOHHbIN U NO3UTPOHHBIN OeTa-pacnal. ['amma-u3nydeHue. 3aKOH pajilOaKTUBHOTO
pacnaza.

DHeprust CBS3HM HYKIJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch spa.

SAnepHsle peakuuu. JleieHHe U CUHTE3 SAEP.

Snepubiii peaxktop. Tepmosinepublii cuHTe3. [IpoGiieMbl M NEpCHEKTHBBI SACPHONH HHEPIETHUKU.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON DHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeToabl HaOMIOICHHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

®dyHnameHTaIbHbIC B3aUMOAEeHCTBU. EAMHCTBO (pM3ndecKoil KapTHHBI MUpa.

TexHnyeckue ycTpolcTBa M IPAaKTUYECKOE INPUMEHEHHUE: [O3UMETp, Kamepa BuibcoHa, SIEpHBIN
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIUX YaCTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3nes 5. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BuTUs acTpoHOMHUU. lIpuKitagHoe 1 MUPOBO33pEHUYECKOE 3HAYEHUE ACTPOHOMMUH.

Bup 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

ConHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE3A. 3BE3NbI, MX OCHOBHBIE
XapaKTepUCTUKU. J[MarpaMMa «CHEKTPaJIbHBIM KIacc — CBETUMOCTbY». 3BE3/bI INIABHOM MOCIEA0BATEIBHOCTH.
3aBUCHMOCTD «Macca — CBETUMOCTB» Ul 3BE3]] TJIAaBHOM IOCIIE0OBATEIbHOCTH. BHyTpeHHEEe cTpoeHHE 3BE3N.
CoBpeMeHHBIE IPEICTABIICHUS] O TPOUCX0KIACHUH U 3BOIONNH COJTHIA U 3BE3/1. DTaIlbl )KU3HU 3BE3.

Mneunsiii IIyte — Hama ['anaktuka. [lonoxenne n nerxkenne ConHna B ['amaktuke. Tunsl ragakTuk.
Panuoranaxktuky u kBazapsl. YEpHbIE IBIPHI B s/IpaX rajJaKTHK.

Bcenennas. Pacumpenne Beenennoit. 3akon Xa06mna. Pazberanue ranaktuk. Teopust Bonbmioro B3peiBa.
PennkroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuuecxue nabarooenus

Habmtonenuss HEBOOpPY)XEHHBIM TIJIa30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN  JUIS
OTpesieNIeHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MIOJIyILIApHS U IPKHE 3BE3MBI.

Habmtonenus B reneckon JlyHsl, mutanet, Mieunoro IlyTu.



O0o0maroniee NnoBTOpPeHUE

Ponb pu3MKM ¥ acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJOIMYECKOW, COLMANBHOM M ITHUYECKOU cepax
JESTeIbHOCTH YEI0BEKa, POjb U MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOH Hay4HOH KapTHHE MHpa, POJIb
¢usnyeckoil Teopuu B (HOpMUPOBAHMM HPEACTABICHUN O (PU3MUECKONW KapTUHE MHUpa, MECTO (u3nueckon
KapTUHBI MUPA B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUNA O MIPUPO/IE.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usnku 6a3zoBoro ypoBHs B 11 kilacce ocylIecTBIsSETCsS ¢ Y4ETOM COZAEp KaTelIbHbIX
MEXITPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBI3aHHbIE C U3YYECHUEM METOJI0B HayYHOI'O [TO3HAHUSA: SBJICHUE, HAyUHBbI
¢axT, runoresa, Gpu3NUECKas BEIMUNHA, 3aKOH, TEOPHs, HAOIIOJCHUE, SIKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJEIb,
U3MEpPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHHUH, TPUTOHOMETpPHUYECKHE (DYHKIHMM: CUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO, BEKTOPBI M UX NMPOCKIUU HA OCH KOOPAHHAT,
CIIO)KEHHE BEKTOPOB, IPOU3BOJHbBIC JJIEMEHTApHBIX (QYHKIUI, TNPU3HAKK TOAOOHS TPEYroJbHUKOB,
onpeereHue TUIONIAAN TIOCKUX (Guryp u oobéma Ted.

Buonoeus: snexrpuyeckue SBICHUS B KUBOM MpPUPOJE, KoJeOaTebHble IBUKEHUS B KUBOW MPHUPOJE,
OIITUYECKUE SIBJICHUS B )KUBOM NPUPOAE, AEUCTBUE paJlMallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAas CTPYKTypa TBEPABIX TE€J, MEXaHU3MBI
00pa3oBaHMsl KPUCTAIUIMIECKON PEIIETKH, CIIEKTPATbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE MONIOCAa 3€MIIM, 3aJI€KU MarHUTHBIX Py, (OTOCHEMKA 3€MHOM MOBEPXHOCTH,
IIPEJICKa3aHue 3€MIIETPSICEHUH.

Texnonocus: TMHUM DIIEKTPOIEPEIay, TEHEPATOP IIEPEMEHHOIO TOKA, MIEKTPOJBUraTelb, NHIYKIINOHHAS
nedb, panap, paaAdONPUEMHHUK, TENeBH30p, aHTeHHa, Tenedon, CBY-meub, NPOEKIMOHHBIA ammapar,
BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapest.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

OcBoenue yuebHoro npeamera «Pu3nkay Ha ypoBHE CpeHEro 001ero oopaszoBanus (0a30Bbli ypOBEHb)
JOJDKHO ~ O0ECMeYUTh  JOCTH)KEHHE  CIEAYIONIMX JIMYHOCTHBIX, METalpeiIMEeTHbIX M  NPeIMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.

2.1. JUMHOCTHBIE PE3YJbTATBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHHS yueOHOro npeamera «®dusmka» TOJKHBI OTpakaTb FOTOBHOCTh U
CIIOCOOHOCTh 00YYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW MO3UIMEN JHYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX  OpHMEHTAallMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXJEHUH, COOTBETCTBYIOIIUX
TPaIUILIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, paCIIMPEHNE KU3HEHHOTO OIbITA M OIbITA JIESTeIbHOCTH
B IIPOLIECCE PEaTU3alMM OCHOBHBIX HAIPABICHUNA BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxxaaHCcKoOro BOCHMTAHUSA:

Cc(OPMHPOBAHHOCTh T'PAXKJIAHCKOW MO3UIMM O00YdYaroOUIerocs Kak akKTUBHOTO M OTBETCTBEHHOTO YJIEHA
pOCCUICKOTO O0IIIEeCTBA;

MPUHATHE TPATUIMOHHBIX O0IIEYEeTOBEYECKIX T'YMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECax IpakJaHCKOro OOIIecTBa, y4acTBOBATH B
caMOympaBlieHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMHU B COOTBETCTBHHM C HUX (QYHKIMSIMHU U
Ha3HAYCHHEM,;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON JEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTH POCCUHCKOM I'pakTaHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K IOCYJapCTBEHHBIM CUMBOJIAM, JTOCTH)KEHUSAM POCCHMCKHUX YUEHBIX B 00JacTH
(UBUKH U TEXHUKH,



3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO ITOBE/ICHUS;

CIIOCOOHOCTH OIICHMBATh CHTYAllMIO M MPUHUMATh OCO3HAHHBIC PEIICHMS, OPUEHTHUPYSICH HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCJIE B JICITEILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHUE YCTOWYMBOTO OYAYILEro;

4) 3cTeTH4eCKOTr0 BOCIIMTAHMA:

ACTETHYECKOE OTHOLICHHWE K MHUPY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (U3UUECKOM
HayKe;

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K pa3IuyHbIM chepam mpodeccuoHaTbHON AEATEIHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOM 1
TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymiedl mpodeccuu W pearn30BBIBATH COOCTBEHHBIC
’KM3HEHHBIC TUIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHMIO B 00NAaCTH (PM3MKHM HA NPOTSHKCHUU
BCEM KU3HU,

6) 9K0JIOTNYECKOT0 BOCTIUTAHHUSI:

COPMUPOBAHHOCTh HKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOATBHOTO XapaKTepa 3KOJIOTHYECKHX
npo0em;

IJIAHUPOBAHUE U OCYUIECTBJICHHE JCHUCTBUM B OKPYXKAIOUIEH Cpelle Ha OCHOBE 3HAHUS LEJei
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIMpeHue OIbITa AeATEILHOCTH SKOJOTHYECKOM HAIpPaBICHHOCTH Ha OCHOBE MMEIOLIUXCS 3HAHUH IO
¢busuke;

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUS

C(OPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHS
¢dusnueckoil HayKu;

OCO3HaHHE LIEHHOCTU HayYHOU JEATEIILHOCTH, TOTOBHOCTD B IPOLECCe U3YyYEeHUS (PU3UKU OCYIECTBIATh
MIPOEKTHYIO M HCCIIEIOBATEBCKYIO IEATENIbHOCTh HHIUBUIYaJIbHO U B TPYIIIIE.

2.2. METANIPEIMETHBIE PE3YJILTATBI

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS
ba3oBble JJornyeckne a1eMCTBUSA:

CaMOCTOSITENTFHO (POPMYTHPOBATH U aKTYATH3UPOBAThH MPOOIEMyY, pacCMaTPUBaTh €€ BCECTOPOHHE;

ONPEACIISATh UENU JEATeIIbHOCTH, 3a/1aBaTh apaMETPhbl U KPUTEPHUU UX TOCTHKCHUS,

BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B paCCMATPUBAEMbIX (PU3UUECKUX SIBIICHUSIX;

pa3zpabaThiBaTh IUJIaH pEIICHUs NPoOJeMbl C Y4YETOM aHamu3a MMEIONIMXCS MAaTepUAIbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B ACSATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM, OLIEHUBATh PUCKHU
IMOCJIC/ICTBUN NCATCIBHOCTH;

KOOPJIUHHUPOBATh U BBHIMOIHATH PabOTy B YCIOBUSX PEATHHOTO, BUPTYATbHOTO U KOMOWHUPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciaenoparelbcKue AeiiCTBHS.

BJIQJIETh HAYYHON TEPMHHOJOTUEH, KITFOUEBBIMH MMOHATUSIMHU ¥ METOJIaMU (PU3UIECKON HAYKH;

BIIAJICTh HABBIKAMHU Y4eOHO-HCCIIEOBATENbCKOM W TPOEKTHOM JesATeNbHOCTH B oOnactu (hU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAaMOCTOATEIHPHOMY TIIOMCKY METOJOB pelIeHHus 3afad (PU3M4ecKoro
COZIEpKaHUS, TPUMEHEHHUIO PA3JIUYHBIX METOI0B MO3HAHMUS;

BJIQJIETh BUJIAMH JICSITEIIBHOCTH T10 TTOTYYSHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETALUH, IPEOOPa30BaAHUIO U
MPUMEHEHUIO B PA3IMYHBIX yYEOHBIX CUTYAIUSAX, B TOM YHCIIE MIPH CO3/IaHUU y4eOHBIX MPOEKTOB B 00IaCTH
buzuku;



BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBS3M W aKTyaJM3UpOBaTh 3ajady, BbIABUIATh THUIIOTE3Yy €€
pelIeHns, HaXOAUTh apryMEHTHI I TOKA3aTelbCTBA CBOMX YTBEP)KIAEHUH, 3a7aBaTh IMapaMETpPbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh IOJyYEHHBbIE B XOJI€ PEUICHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3a/1a4d B 00pA30BaTEIbHOM JEATEIBHOCTH, B TOM YHCIE TPU
M3y4eHUn (HU3UKH,

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETb IIEPEHOCUTh 3HAHUSA MO (HU3UKE B MPAKTHUECKYIO 00aCTh XKU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTMHAIBHBIE IOAXOAbl U PELICHMUS;

CTaBUTb MPOOJIEMBI U 3a]auMl, JOMYCKAIOLUE albTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ nundopmanmeii:

BJIaJIETh HABBIKAMU TOIy4eHUS UH(POpMAIMK (HU3UIECKOTO COACPKAHUS U3 UCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSITENTFHO OCYIIECTBIISTH IMOMCK, aHAIN3, CHCTEMAaTH3AIMI0 U MHTEPIPETALUIO WH()OPMAIH pa3IHIHbIX
BUJIOB U (JOPM IIPEJCTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMALIHH;

UCIOJIb30BaTh CpeACTBa MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH B pPELICHUU
KOIHUTHUBHBIX, KOMMYHMKAaTUBHBIX M OPTraHU3AalMOHHBIX 33Jad C COOJIIOIEHHEM TpeOOBaHUI 3PrOHOMMUKH,
TEXHUKH O€30MacHOCTH, THIUEHBl, pecypcocOepeeHHs, MpPaBOBBIX M 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

CO3/IaBaTh TEKCThl (PM3MUECKOTO COJACPKAaHHMS B pa3NUYHBIX (GopMmarax C Y4ETOM Ha3HAYCHUS
nHGOpPMAIIUY 1 LIEIEBOH ayIUTOPHH, BEIOMPasi ONTUMAIBHYIO ()OPMY IPEACTABICHHS U BU3YaIH3aIHH.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYLLECTBIIATh OOLLEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH /1€ TENbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYalli U cMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHUBHUYyaJIbHON paboThI;

BbIOMpPATh TEMaTHKy M METO/bl COBMECTHBIX JEMCTBUI ¢ Y4ETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WiIeHa KOJIJIEKTUBA;

MPUHUMATh L€ COBMECTHOM [€ATENbHOCTH, OPraHM30BBIBATH U KOOPAMHHUPOBATH AECUCTBUS MO €€
JOCTH)KEHHUIO: COCTABIAThH IUIAH JIeHCTBUM, pacnpeaessaTh pojau ¢ y4éTOM MHEHHUH yJacTHUKOB, 0OCYXIaTb
pe3yabTaThl COBMECTHON pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXJOr0 y4YyaCTHHMKAa KOMaHAbl B OOIIMH pe3yabTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MAEU C NMO3ULUH HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOU
3HAYUMOCTH;

OCYILIECTBIISATh O3UTUBHOE CTPATErMYECKOE MMOBECHUE B PA3IUYHBIX CUTYALIUSIX, IPOSIBISITH TBOPUECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranmuzanmus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTU (U3MKU U aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PEIICHUs PACUETHBIX M KA4ECTBEHHBIX 3a]ay, IUIAH BBITIOJHEHUS
MPAKTUYECKOH pabOTHI C yUETOM UMEIOILIUXCSl PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH U MPEANOYTEHHIH;

JlaBaTh OLEHKY HOBBIM CHUTYaIHsIM;

paciupsaTh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CTIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYAULIMU B 00JACTH (PU3HMKH, MOCTOSHHO MOBBHIMIATH

CBOI 00pa3oBaTeNbHBIN U KYJIbTYpHBI YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJILHBIH HHTELIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATH COOTBETCTBHE
pe3yIbTaTOB LICIISAM;

BIIQJICTh HABBIKAMH I[I03HABATENbHOW pe(ICKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUU W
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peduIeKCHUN TS OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAINU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

PUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATHh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3YJIbTATOB AEATECIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mponecce mocTweHHs JTMYHOCTHBIX PE3YIbTaTOB OCBOEHHS IMPOrpaMMbl MO (U3MKE IS YPOBHS
cpeaHero oOmero o0pa3oBaHHs Yy OOYyYalOMIMXCS COBEPIICHCTBYETCS OSMOLMOHAJIBHBIN HHTEIUIEKT,
npeanoiararoIuil copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE HMOLMOHAIBHOE COCTOSHHE, BUJAETh
HAIpaBJICHUS Pa3BUTHUSI COOCTBEHHON YMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJINPOBAHHUs, BKJIIOYAKOLIETO0 CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MIOBEJICHUE, CIIOCOOHOCTb aJalTUPOBATHCS K SMOLMOHAJIBHBIM M3MEHEHUSIM U HPOSBIATH T'MOKOCTbH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALlMHM, BKJIKOYAIOLIEH CTPEMJICHHE K JOCTHMIKEHUIO LEIM M YCIEXy, ONTHMM3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYIHX, YYUTHIBATh €ro
IIPU OCYILLECTBJICHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpAaMBaTh OTHOILIEHHUS C JAPYTUMH JIIOJIBMH,
3a00TUTbHCA, TPOSBIATH HHTEPEC U pa3peliaTh KOHQIUKTHI.

2.3. IPEJMETHBIE PE3YJIbTATBI

10 xaacc

K koHmy oOyuenuss B 10 kiacce mpeIMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHHI:

J€MOHCTPUpPOBaTh Ha NIpUMeEpax pojidb U MecTO (U3UKH B (HOPMHPOBAHMM COBPEMEHHON Hay4dHOMU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOH NEATEIbHOCTH JIIOIEH;

YUUTBIBATh TPaHULBI TPUMEHEHUS U3YUEHHBIX (HU3MUECKUX MOJeJei: MaTepuaibHas TOdYKa,
MHEepLMaJbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENo, HJCaNbHBIM ra3, MOJEIN CTPOEHHUS TIa30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AJIEKTPUUECKUI 3apsi/i IpU pelieHud GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (hu3MyecKHe sBICHHS (Tpolecchl) U OOBACHATh MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHHUS BEIIECTBA M JJIEKTPOJUHAMHMKH: pPaBHOMEPHOE H
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBI)KEHUE, CBOOOHOE MaJIeHHE T, IBUKEHUE IO OKPYKHOCTH, HHEPLUS,
B3auMoJeiicTeue ten, nuddysus, 6poyHOBCKOE ABMKEHHE, CTPOEHUE KHUJIKOCTEH M TBEPIBIX Tell, U3BMEHEHUE
o0béMa Tenm mpu HarpeBaHUM (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHE, MCIApeHHE, KOHICHCAIUs, TIJIaBJICHHE,
KpUCTAJIIIN3alMsl, KUIIEHNE, BIQXKHOCTh BO3/lyXa, TOBBILIECHUE AABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM
COCYyZie, CBSI3b MEXAY IapaMeTpamMH COCTOSIHMS Ta3a B M30Ipoleccax, JIEKTpU3alus Tell, B3aUMOAECHCTBHE
3apsoB;

ONUCHIBATH MEXaHMYECKOE JBW)KEHHME, WCIONIb3YysSd (U3NYECKHEe BEJIMYMHBI: KOOpIMHATa, IMYyTh,
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHUJla, HMIIYJbC Tella, KWUHETHYecKas JHEprus,
NOTEHIMAJIbHAsE DHEPrusi, MexaHudeckas paboTa, MeXaHM4YecKas MOIIHOCTb, IMpPHU ONUCAHWU TPABHIBHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YEMBIX BEIMUYUH, UX 0003HAUYEHUS M €IUHMIIbI, HAXOAUTh (OPMYIIBI,
CBSI3bIBAIOIIUE JaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEINYMHAMU;



OINMCHIBATh HW3YyYEHHBIC TEIJIOBBIE CBOWCTBA TEI M TEIJIOBBIC SBICHUS, MCIONIB3YS (U3NUYECKUE
BEJIMYMHBI: JaBJICHUE ra3a, TeMIIepaTypa, CPEIHssI KUHETHUECKas! SHEPT sl Xa0TUUECKOTO JIBUKEHUST MOJIEKYII,
CPEAHEKBAJpaTU4YHasl CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsAsS JSHEprus, paboTta rasa,
KO3 (QUIMEHT MOJIE3HOT0 EHCTBUS TEIUIOBOIO ABUraTessl; IPU ONMCAaHUU IPABUIbHO TPAKTOBATh (U3NUYECKUN
CMBICII MCIIOJIb3YEMbIX BEJIIMYHMH, UX 0003HAUCHUs W €JUHMIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
(U3NYECKYIO BETUUHHY C APYTUMH BEITMYMHAM;

OIUCHIBATh M3YYCHHbIE 3JIEKTPUYECKHE CBOWCTBA BELECTBA U HJIEKTPUUYECKUE SBJICHHS (IIPOLECCHI),
UCHONb3ysd (PU3MYECKHE BEIMYMHBI: JIEKTPUUECKUI 3apsjl, 3JIEKTPUYECKOe I0Jie, HamnpsKEHHOCTh IMOJI,
NOTEHIMAJ, Pa3HOCTh IIOTEHLUMAIOB; IPU OMNMCAHUM NPABWIBHO TPAKTOBATh (PU3MUECKUHl CMBICI
UCTOJNBb3YyEeMbIX BEIMYMH, HUX OO0O03HAUYEHUS M EAMHUIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(GU3NYECKYIO BETUYMHY C IPYTHUMHU BEIIMYHMHAMU;

aHAJIM3UPOBaTh (PU3NYECKUE ITPOLECCHI U ABJICHUS, UCIOJb3Ys (GU3NYECKHUE 3aKOHBI U IPUHIUIIBL: 3aKOH
BcemupHoro TsaroteHus, |, Il u Il 3akonsr HproToHA, 3aKOH COXpaHEHHS MEXaHHMYECKOW SHEPruH, 3aKOH
COXpaHEHHS UMITYJIbCa, IPUHLUI CYNEPIO3UIIMU CHJI, IPUHIUI PAaBHOIIPABHUS MHEPLUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, I'a30BbIC 3aKOHBI, CBSA3b CPEIHEH KHMHETHYECKOW
SHEPI'UU TEIUIOBOTO JABMXKEHUS MOJIEKYN ¢ aOCOJIIOTHOM TeMIlepaTypoi, NepBbIi 3aKOH TEPMOJANHAMUKH, 3aKOH
COXpaHEHHMs 3JIEKTPUUECKOro 3apsja, 3akoH KyinoHa, mpu 3TOM pa3inyarh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPHUHIUIIBI JICHCTBHS MAIllWH, MPHOOPOB W TEXHHYECKHX YCTPOMCTB; pa3iuvaTh
yCJI0BHUS UX 6€30MIaCHOT0 UCIIOJb30BaHUs B IOBCEAHEBHOM KU3HM,

BBINOJIHATh 3KCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M MPOLIECCOB C HUCIOJIb30BaHUEM
OpSMBIX M KOCBEHHBIX HM3MEpPEHHH, HpU 3TOM (HOpMyIHpoBaTh NpobieMy/3agadyy M THIOTE3y y4eOHOTro
HKCIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYIOBaHMS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH
BBIBO/IbI;

OCYLIECTBIIATh MpPsAMbIE U KOCBEHHbIE H3MEpEHUs (HU3NYECKUX BEJIMYMH, INPH STOM BbIOMPATH
ONITUMAIIBHBIN CIIOCO0 M3MEPEHHS ¥ HCIIOJIb30BaTh U3BECTHBIE METO/IBI OIIEHKU TIOTPEIIHOCTEH H3MEPEHHUIA;

MCCIIEIOBATh 3aBHCUMOCTH MEXAY (PU3MUECKUMH BEITMUYMHAMH C MCIIOJIb30BAaHUEM IPSMBIX H3MEpPEHHH,
IPU ATOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATH pPE3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE TaOJUIl U TpaUKOB, AeIaTh BEIBOBI M0 pe3yJbTaTaM UCCIEI0BaHMS;

coOmoate TpaBwia 0€30IacHOTO Tpyna IpH TPOBEIEHUH WCCIENIOBAaHMA B paMKax y4eOHOTO
OKCIIEPUMEHTa, y4eOHO-UCCIIEAOBATENLCKOM W MPOCKTHOM JIEATEIILHOCTH C MCIIOJIb30BAaHUEM H3MEPHUTEIHHBIX
YCTPOMICTB U 1a00paTopHOro 000py10BAHNUS;

pemaTh pacy€THbIE 3a/laui C SIBHO 33J]aHHOM (pru3nueckoi MOJEINbIo, UCIONb3Ys (PU3HMUECKUe 3aKOHbI U
MPUHIUIBI, Ha OCHOBE aHAM3a YCJIOBHS 33Jaud BHIOMpPATh (U3UYECKYI0 MOJENb, BBIICIATH (hHU3HUYECKHE
BEIMYMHBI U (POpMyIbl, HEOOXOAMMBIE sl €€ pemeHHs, MPOBOAWTH PACcUETHl U OIICHWBATh PEaTbHOCTD
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh KaueCTBEHHbIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUMBYIO LEMOYKY PacCyXICHHH ¢
OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCTIOJIB30BATh MPH PEIICHUH y4eOHBIX 337]a4 COBPEMEHHbIE MHPOPMAIIMOHHBIE TEXHOIOTHUH IS TTOMCKA,
CTPYKTYpUPOBAHUs, HWHTEPIpETAllMd U TPEACTaBICHUS Y4eOHOH M HAaydHO-TIONYJISIpHOW HMH(OpMaLuy,
MOJIYYEHHOM U3 Pa3NYHbIX UCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATH MOIy4aeMyto HH(POPMAIIHIO;

NPHUBOANTH TPUMEPHI BKJIAaJa POCCHHUCKUX W 3apyOeKHBIX YYEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE TTPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCMOJb30BaTh TEOPETUYECKHE 3HaHMA MO (U3MKEe B TIOBCEAHEBHOM JKM3HM JUId oOOecredeHus
0€30MacHOCTH MpH OOpaIeHUH ¢ MpUOOpaMH M TEXHHUUECKUMH YCTPOMCTBAMH, JJIsI COXpaHEHHs 370POBbs U
COOJTIOJICHHSI HOPM SKOJIOTHIECKOTO TIOBEICHHUS B OKPYXKAOIIEH cpere;

paboTaTe B TpyNIe C BBIOJIHEHUEM DPA3UYHBIX COIHMAIBHBIX POJIEH, IUIAHHPOBATH PabOTy TPYIIIHL,
palMoHaNBbHO paclpeniessiTh OO0SM3aHHOCTH M IUIAHUPOBAaTh JEATENIbHOCTh B HECTAaHAAPTHBIX CHUTYAIHsX,
aJIeKBaTHO OIIEHUWBATh BKJIAJ] K&KIOTO U3 YYaCTHUKOB I'PYIIIBI B PELICHUE PACCMATPUBAEMOI TPOOIIEMBI.



11 kaacc

K konmy oOyuenuss B 11 kiacce mpenMeTHble pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTPa)xaTb
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

JE€MOHCTPUPOBATh Ha HpUMEpax poib U MECTO (QU3UKU B (HOPMUPOBAHMM COBPEMEHHOW HaydyHOU
KapTUHBI MUpa, B Pa3BUTUM COBPEMEHHOW TEXHUKHM M TEXHOJIOTMH, B NPAKTHYECKOU NEATEIBHOCTH JIIOJEH,
LEJIOCTHOCTh ¥ €MHCTBO (pr3MuecKol KapTUHBI MHUPA;

YUUTBIBATh IPAHUIBI IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJENEN: TOUEUHbIN 3JIeKTPpUUECKUi 3aps,
Jyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, sIEpHas MOJEIb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO sijpa IpH
peleHny (pU3NYECKUX 3a/1a4;

pacrio3HaBaTh (PU3NUECKUE SBICHUS (TIPOLECCHI) U OOBSICHATh X Ha OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKU
Y KBaHTOBOH (DPM3UKU: AJIEKTPHUYECKAsi MPOBOAMMOCTb, TEINIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBUE MarHUTOB, IEKTPOMArHuTHAsE MHIYKIMS, 1€ CTBUE MarHUTHOIO I10JI1 HA IPOBOIHUK C
TOKOM W JABWXKYUIMHCS 3apsifl, 3JIEKTPOMAarHUTHbIE KOJeOaHUs M BOJIHBI, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE
CBeTa, OTpPaKEHHE, IMpeJoMJIeHHEe, MHTeppepeHnrs, AUQpakiuus ¥ TOISIPU3ALMsA CBETa, AMCIEPCUS CBETa,
dorosnexTpudeckuit 3PPexT (porodddexT), cBeTOBOE NaBICHNE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAs U UCKYCCTBEHHAsl PaIUOAKTUBHOCTb;

OIUCHIBAaTh M3y4YEHHbIE CBOMCTBA BEIECTBA (3JIEKTPUUYECKHE, MATHUTHBIE, ONITUYECKUE, SIEKTPUUECKYIO
MPOBOJIMMOCTh PA3IUYHBIX CpPEA) W JJIEKTPOMArHWUTHBIC SIBJICHUS (TPOLIECCHI), HCHONB3YSd (PH3NUECKUE
BEJIMYMHBL: AJIEKTPUUYECKUH 3aps]l, cuja TOKa, MIEKTPUUYECKOE HaNpsSKEHHUE, IEKTPUUECKOE CONPOTUBIICHUE,
Pa3sHOCTh MOTEHIMAJIOB, JEKTPOJBMKYILAs CUiIa, paboTa TOKA, MHAYKLMS MarHUTHOIO MOJs, cuia Amiepa,
cuna JlopeHna, MHIYKTUBHOCTb KATYIIKH, SHEPrHs 3JEKTPUUYECKOr0O U MarHUTHOTO MOJIeH, MepHoj U 4acToTa
Koje0aHuil B KoJeOaTelbHOM KOHTYpE, 3apsii M Cuja TOKa B MPOLIECCE FApMOHUYECKUX 3JIEKTPOMAarHUTHBIX
Konebanuii, (OKYCHOE pAaCCTOSHME M OINTHYECKas CWJIa JIMH3BI, TPU ONHCAHWM TNPABMWIBHO TPAKTOBATH
¢u3nyeckuif CMbICI HCHOJb3YEMBIX BEJIMYMH, HUX OOO3HAYEHHUs M EIUHUIIbI, YyKa3blBaThb (POPMYIIBL,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

OIHCHIBAaTh U3yYEHHbIE KBAHTOBBIE SIBJIICHUS U MPOIIECCHI, UCIONb3Yd (PU3MUECKHE BETUUYHUHBI: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs U UMITyJIbCc (OTOHA, IEPHOJ] MoJIypaciajia,
SHEpIus CBS3M aTOMHBIX s/iep, NMPH OMUCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI MCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUEHUSI U €AMHUIIBI, YKA3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETUUUHY C
JAPYTMMHU BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMYHHBI;

aHAJIM3UPOBATh (PU3MUECKHUE MPOLECCHl U SIBICHMS, UCOIb3Ysl (PU3MUECKHE 3aKOHBI U MPUHIIMIIBL: 3aKOH
Oma, 3aKOHBI IOCJIEA0BATENBHOIO U NapalIEIbHOIO COEAMHEHNS IPOBOAHUKOB, 3aK0H J[xoyns—JIeHna, 3akoH
JIEKTPOMAarHUTHOM MHAYKLNH, 3aKOH NPSMOJIMHENHOTO PAacIpOCTPaHEHMsI CBETA, 3aKOHBI OTPAKEHUsS CBETA,
3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHEHHE OWHIITENHHA Ui (oTod(d(deKTa, 3aKOH COXpaHEHUs PHEPIUU, 3aKOH
COXPAaHEHHUs UMIYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOrO 3apsija, 3aKOH COXPAaHEHHsS MacCOBOI0 UHUCIA,
noctynatsl bopa, 3aKkOH pajinOaKTUBHOTO pacmajia, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHa,
€ro MaTeMaTU4YeCKOe BHIPAKEHHUE U YCIIOBHS (TpaHHIIbI, 00JacTH) MIPUMEHUMOCTH;

OTIpe/IETIATh HalpaBiIeHHE BEKTOpAa MHAYKIIMY MarHUTHOTO TOJISl MPOBOJHUKA C TOKOM, CHIJIbI AMIiepa U
cunel JIopeHia;

CTPOUTH M OMHCHIBATh N300paKEHHE, CO3aBaeMOE IJIOCKUM 3€pKaJloM, TOHKOH JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M MPOLIECCOB C HUCIOIb30BaHUEM
NpSIMBIX M KOCBEHHBIX HM3MEPEHHI: NMpu 3ToM (GopMyiaupoBaTh MNpodiemy/3ajadyy W TUIOTE3y y4eOHOro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 IMPENJI0KEHHOT0 000PYI0BaHUs, TPOBOJUTH OMBIT U (POPMYINPOBATH
BBIBOJIBI;

OCYLIECTBIATh TpsAMbIE U KOCBEHHBIE HU3MEpEHUs (U3NUECKUX BEJIUYMH, INPH OSTOM BHIOMpPATH
ONTHUMAJIbHBINA CLIOCOO M3MEPEHUS U HCIIONIb30BaTh U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN H3MEpEHU;

UCCIIEIOBaTh 3aBUCHMOCTH (U3NYECKUX BEIWYUH C HCIOJB30BAaHUEM MPSIMBIX U3MEPEHHM: MpU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKUX BEITUYUH B
BUjie TaOJIHIl U TPaUKOB, A€7aTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;



coOmoarh mpaBuwia 0e30macHOro Tpyna IpH NPOBEIEHUH HCCIEAOBaHMA B paMKax Yy4eOHOro
HKCHEPUMEHTA, y4eOHO-HUCCIIEA0BATENCKOM U MPOESKTHOM IEATENLHOCTH C MCIIOJIb30BAaHUEM HM3MEPHUTEIbHBIX
YCTPOWCTB | JTJAOOPATOPHOTO 00OPYIOBAHMS;

pemate pacy€THBIC 3a/1a4M C SBHO 33aHHON (PU3MYECKON MOJEIBIO, UCTIONB3Ys (U3UUECKHE 3aKOHBI U
NPUHIUIBI, Ha OCHOBE aHAIM3a YCJIOBUS 33aJaud BHIOMpPATh (U3UYECKYIO MOJEJb, BBIICIATH (hU3HUYECKHE
BEIMYMHBI U (POpMyIbl, HEOOXOAMMBIE Al €€ pPEIIeHHs, NMPOBOAMTH PAcYEThl M OIICHWBATh PEAJbHOCTD
MOJTYYEHHOTO 3HAaYeHHsI (PU3NUECKON BEITHMYHMHEI,

penraTte Ka4eCTBEHHBIC 3a/1a4i: BBICTPAMBAThH JIOTUYECKH HEMPOTHBOPEUYHMBYIO IIETIOYKY PACCYXKICHHH C
OIOPOH Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUUECKHE SBICHHS;

WCIIOJIb30BATh MPH PEIICHUHU y4eOHBIX 33]a4 COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTUHU IS TIOMCKa,
CTPYKTYPUPOBAHUs, HWHTEPIPETAlMd W TPEACTABICHUS Y4eOHOH M HAyYHO-TIONYJISIpHOW WH(OpMAaLUH,
MOJTYYEHHOH 13 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIy4aeMyl0 HH()OPMALIHUIO;

OOBSCHATH NPUHIUIBI ACHCTBUS MaIIiH, MIPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3iindaTh YCIOBUS HX
0€30I1aCHOTO MCIOJIb30BAHUS B TIOBCEAHEBHOM KHU3HH;

MPUBOANUTH TIPUMEPHI BKJIA/a POCCHUCKUX M 3apyOCKHBIX YYEHBIX-(U3UKOB B DPa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BATh TEOPETHYECKUE 3HaHMSA MO (U3MKe B MOBCEAHEBHON JKU3HU JJIsI O0OECHeYeHUs
0€30MacHOCTH TPH OOpPAIICHUU ¢ MPHOOpaMH M TEXHHYECKUMH YCTPOMCTBAMU, JJISi COXPAaHEHHS 370POBbs U
COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TIOBECHHUS B OKPYKAIOIIEH Cpejie;

paboTaTh B TpyINIE C BBHINOJHEHUEM pA3IMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBAaTh pabOTy TpPYIIIIHI,
pPallMOHAIIBHO pacHpeAeiiaTh O0S3aHHOCTM W IUIAHMPOBATh JIESTENBHOCTh B HECTaHJAPTHBIX CHTYaLUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO M3 YIaCTHUKOB IPYIIIIEI B PEIICHHE PacCMaTpUBAaEeMON TPOOIEMBI.

3. TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB Kontpoan | Ipakru (undposbie)
n/m| TeM MPOrpaMMbl Bcero | HbIe qecKue o0pa3zoBaTte/ibHbIE
padoThI padoThI pecypcnl
Pazpen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
11 ®u3nKa U METOIbl HAYYHOTO 9 bubmuoreka [JOK
MO3HAHUSA https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
bubnuoteka [JOK
22 Hlenaminia ! https://m.edscﬂ).ru/7f41bf72
23 3aKOHBI COXPAHEHUS B 5 1 1 bu6muoreka [JOK
MeXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuotexa [JOK
KHHETUICCKOW TeOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 ﬁggi?;;:é;igﬁﬁn £21bf72
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ArperaTHbl€ COCTOSTHUS

but6mmoreka [IOK

3.3 5
BeriecTBa. Ma3oBbIC MEPEXOJIbI https://m.edsoo.ru/7f41bf72
Uroro no pazueny 24
Paznen 4. JIEKTPOAUHAMUKA
but6mmoreka [IOK
4.1 6] 10 3
fleKtpoctatiia https://m.edsoo.ru/7f41bf72
[TocTOSIHHBIN NEKTpUYECKUI Bu6muoteka [JOK
4.2 12 1
TOK. TOKH B pa3IMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68 3 5
1O ITPOI'PAMME
11 KJIACC
Kosau4vecTBo 4acoB 3
Ne HaumeHoBaHue pa3ie/ioB U TeM Ipakruye AEKTPOHHEIC (H(pPOBLIE)
KoHTposbH o0pa3oBaTejibHbIE
n/n | mporpamMmbIl Bcero CKHe
ble padoThI pecypcbl
padoTbI
Paznen 1. JIEKTPOJIUHAMMUKA
11 MarauTtHoe 1oe. 11 1 3 bubmuorexa [JOK
' DJIeKTPOMArHUTHAS HH/YKIIHS https://m.edsoo.ru/7f41c97c
14
TOTO IO pa3Aeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
91 MexaHudeckue u 9 1 bu6mmorexa [IOK
' 3JIEKTPOMArHUTHBIC KOJIeOaHHsI https://m.edsoo.ru/7f41c97c
99 MexaHn4eckue u 5 1 bu6mmoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
4
TOTO TIO Pa3aeTy 24

Pazznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cIEIIUATBHON TEOpUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorekxa [IOK
4.1 i
DIEMEHTHT KEAHTOBOH OMTHKH 6 https://m.edsoo.ru/7f41c97c
42 | Crpoerie atona 4 bubmuoreka [JOK
' TROCHHE ATOM https://m.edsoo.ru/7f41c97c
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4.3

AToMHOE PO 5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIEeMEHTHI aCTPOHOMUH U bubmuorexa [JOK
5.1 7 1

acTpo(H3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pa3nea 6. OBOBLIAIOIIEE TIOBTOPEHHUE

6.1

O06o0maroiee MOBTOPEHUE 4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

68 4 7

4. IIOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Neo KoanuecrBo
Tema ypoka
n/n 4acoB
Paznesn 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA 2
1 ®u3uka — Hayka o npupoje. Hayunsie MeToAbI TO3HAHKS OKPYXKAIOIIEro MUpa
9 Ponb u MecTo pusznku B GopMUPOBAHNN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa, B 1
IIPaKTUYECKON JEATEIbHOCTH JIIOIEH
Pasznea 2. MEXAHUKA 18
3 Mexannueckoe aBrnxkeHre. OTHOCUTEIbHOCTh MEXAHNYECKOTO IBUKEHUS. 1
IlepemenieHue, CKOPOCThb, YCKOPEHUE
4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE 1
5 PaBHOYCKOpEHHOE IPSIMOITMHENHOE IBUIKEHUE 1
6 CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus 1
7 KpuBonuHeliHOe nBukeHUE. [[BI)KEHNE MaTEpUAIIBHON TOYKH 110 OKPYKHOCTH 1
8 ITpunuun otHOcUTENbHOCTH ['anunes. MHepuuanbHble cucteMsl orcyera. 1lepsalii 1
3akoH HproToHa
9 Macca tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoi 3akon Herorona st 1
MaTepuaJbHON TOUYKH
10 Tpernii 3akoH HproTOHA [U1s1 MarepranbHBIX TOYEK 1
11 3akoH BceMupHOTo TsaroreHus. Cuna tskectd. [lepBasg kocMudeckass CKOpOCThb 1
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena 1
13 Cuina tpenust. Koaddunuent tpenns. Cuta conpoTUBIICHHS IPU JBHKEHUHU Teja B 1
KUAKOCTH WM ra3e
14 [TocTynaTenpHOE M BpalaTesIbHOE ABMIKEHHE a0COIIOTHO TBEPAOro Tena. MOMEHT 1

cuibl. [1nedo cumel. YcimoBus paBHOBECUS TBEPIOTO Tela
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HNmnynsc MmaTepuanbHON TOYKH, CUCTEMbI MaTePHANIbHBIX ToueK. IMIyIbC CHIIBI.

15 3aKOH COXpaHEHHS UMITYJIbca. PeakTUBHOE IBUKEHHUE L

16 Pabota u momHOCTh cuibl. Kunetnueckas sneprust MmarepuaibHoil Touku. Teopema 1
00 M3MEHEHUHU KUHETUYECKOI 3Heprun

17 [TorenumanbHas sHeprus. [loTeHnnanbHas sHeprust ynpyro aegopMupoBaHHOK 1
npyxuHsbl. [loTeHnManbpHas sHeprus Teaa BOIM3H MOBEPXHOCTH 3eMIIU
[ToreHunanpHble U HEMOTEHIHANIbHBIE CUJIbI. CBSI3b pabOThI HEMTOTEHLIUATIBHBIX CHUJI C

18 M3MEHEHUEM MEXAHMUECKOM 3HEPIrUu CUCTEMBI TEJl. 3aKOH COXPaHEHMUSI 1
MEXaHUYECKON YHEPTUH

19 JlaboparopHas pabota «lccrnenoBanue cBa3M pabOThI CUJIbI C U3MEHEHHEM 1
MEXaHMYECKOI SHEPruu Tella Ha MPUMEpPE PACTSHKEHUS PE3UHOBOTO KIYTa

20 KonTponbhas pabota no teme «Kunematuka. J[unamuka. 3aKOHbI COXpaHEHUS B 1
MEXaHHUKE)
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA 24

21 AHam3 KOHTPOJIBHON paboThl. OCHOBHEIE MOJIOKEHHS MOJICKYJIIPHO-KHHETUIECKON 1
Teopuu. bpoyHoBckoe nBmkenue. Juddysus

99 XapakTep JBUKECHHS U B3aUMOJICHCTBUS YaCTHI] BellecTBa. Mojenu CTpOeHHs Ta30B, 1
JKUAKOCTEN U TBEPJIBIX TEI

23 Macca monekyn. KonuuectBo Bemectsa. [locrossHHas ABoraapo 1

24 TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus 1

25 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT 1

26 AOcomoTHas TemrepaTypa Kak Mepa cpeiHeld KHHETUYECKOW SHEPTUU IBUKEHUS 1
MoJieKyJl. YpaBHeHue MenaeneeBa-Knanelipona

27 3akoH JlanmbToHA. I'a30BbIe 3aKOHBI 1

28 JlaboparopHas padota «lccnenoBanue 3aBUCUMOCTH MEXKy TapaMeTpamMu 1
COCTOSIHUS Pa3peKEHHOT0 Ta3ay

29 N3onpoueccsl B U1ealIbHOM T'a3e U UX IpapuuecKoe NpeaCcTaBIeHUE 1
BuyTpenHsis 3Heprus TEpMOIMHAMUYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHUS.

30 KonngectBo TemnoTs! ¥ pabota. BHyTpeHHsIs SHEprHsl 0JHOATOMHOI'O MJI€aJIbHOTO 1
rasa

31 Bune! rennonepenaun 1

39 VnenbHas TeMI0EMKOCTH BelecTBa. KonyecTBo TEMIOTHI TPH TEIUIONepeiaye. 1
AnuabatHbIii mporiiecc

33 [TepBblIii 3aKOH TEPMOJMHAMUKHU M €T0 IPUMEHEHHE K H30IIPOoIeccaM 1

34 HeobpatumocTs miporieccoB B mpupojie. BTopoii 3akoH TepMOIMHAMIKA 1

35 [Tpunmun gevicteust n K11/ TenmoBoit MamyHbI 1

36 Huxn Kapuo u ero KITJ{ 1

37 DKOJIOTHYECKHE TTPOOIEMBI TETIIIOIHEPTETUKH 1

38 O6o6maromuii ypok «MotekyispHas puzuka. OCHOBBI TEPMOTUTHAMUKIDY 1

39 Konrponsnas padora no reme «MosekyisipHas Gpusuka. OCHOBBI TEPMOAMHAMUKI 1

40 AHanmm3 KOHTpOIbHOM paboThl. [lapooOpazoBanue u koHAeHCanus. Mcnapenne u 1

KUIICHUC




41 AOcoroTHAs 1 OTHOCUTEIIbHAS BIAXXHOCTH BO3yXa. HackImeHHbIi map 1

42 Teépnoe Teno. Kpucramnmnyeckue u amopdHbie Tesna. AHU30TPONHS CBOWCTB 1
kpuctayos. XKuakue kpucramibl. CoBpeMEHHbIE MaTEPHUAIIBI

43 [TnaBnenue u KpucTauIM3anus. Y jenpHas TerioTa miasienus. Cyonumanus 1

44 VYpaBHeHuUe TEII0BOro OanaHca 1
Paznen 4. JIEKTPOJAUHAMUKA 22

45 DnekTpu3alus Tej. DIEKTPUIeCcKuil 3apsi. JBa Buaa 3JMeKTPUUYECKUX 3apsI0B 1

46 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKHU. 3aKOH COXPAHEHUS JIEKTPUIECKOTO 1
3apsaa

47 Bsaumogeiictue 3apsaaoB. 3akoH Kynona. ToueuHblil aeKTpudecKuil 3apsij 1

48 HanpsxénaocTs anekTprudeckoro nosid. [IpuHouI cynepno3sunuu 3IeKTpUYeCcKuX 1
nosiel. JInauu HanpsKEHHOCTH

49 Pabora cui anekrpocraruyeckoro noss. [lotennuan. Pa3nocts noTeHnnamos 1

50 [TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. JludnexkTpudeckast 1
MPOHUIIAEMOCTh

o1 OnekrpoémkocTh. Konaencarop 1

52 DNeKTPOEMKOCTD MIIOCKOTO KOHACHCATOpa. DHEPrus 3apsKeHHOTO KOHIEHcaTopa 1

53 JlaGoparopnas padota "M3MepeHue eKTpoEMKOCTH KOHIeHcaTopa" 1

54 [TpuHIMI NeHCTBUS U IPUMEHEHHUE KOHAEHCATOPOB, KOMMPOBAIBHOIO anrapara, 1
CTpYHHOrO MpUHTEpa. DIEKTPOCTATUYECKAs 3alIUTa. 3a3€MJIEHHE AJIEKTPOIpUOOPOB

55 DNEeKTPUUECKUN TOK, YCIOBUS ero cyuiectBoBanus. [locrosHHbIM Tok. Cuna Toka. 1
Hanpsokenne. Conpotusnenue. 3akoH Oma /1715 yyacTka Lenu

56 [TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB. 1
JlaGopatopHas pabota «/3yueHne cMeIaHHOTO COeIMHEHHSI PE3UCTOPOBY

57 Pabota u MOITHOCTE ANIeKTpUYecKoro Toka. 3akoH Jxoymns-Jlenma 1
3akon OMa 11 MOJTHOM (3aMKHYTOM) AeKTprudecKoi 1ienu. KopoTkoe 3amMbIkaHueE.

58 JlaboparopHnas padota «M3mepenne DJC ncrouHrka Toka U €ro BHyTPEHHETO 1
COINIPOTHUBIICHUS»

59 DneKTpOHHas MPOBOJUMOCTb TBEP/IBIX METAJNIOB. 3aBUCHMOCTb COIIPOTUBIICHHUS 1
METaJIJIOB OT TemrepaTrypsl. CBepXIpOBOIUMOCTb

60 OneKTpUUecKUi TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX ITyYKOB 1

61 [TonynpoBoaHUKH, UX COOCTBEHHAs M TPUMECHas MpoBoauMoOcTh. CBoiicTBa p—N- 1
nepexona. [loxynpoBogHUKOBBIE TPHOOPHI

62 DJIEKTPUYECKUI TOK B pACTBOPAX M paCILIaBaX JIECKTPOIUTOB. DIEKTPOTUTHYECKAS 1
JUCCOLUaIus. DIEKTPOIIN3

63 DneKkTpryecKuil TOK B razax. CaMOCTOATENBHBIN U HECAMOCTOATEIbHBIN Pa3psi. 1
Mounnus. [Tnazma

64 DnekTpuueckue mpruOopbl U yCTPOMCTBA U UX MpakTUiyeckoe npuMeHenue. [1pasuna 1
TEXHHUKHU 0€3011acHOCTH

65 Ob6o06maromuit ypok «2JIeKTpOIMHAMUKA 1

66 Hrorosast koHTpOIBHAs paboTa 1




Pe3epBHOe Bpemsi 2
67 AHanm3 KOHTpOJIbHOHM paboTsl. O6o0maronmii ypok rno remam 10 knacca 1
68 O6o6matromuii ypok mo temam 10 kiacca 1
OBIHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68
11 KJIACC
Ne
Tema ypoka Kosn4yecTBo
n/n
JacoB
Pazaea 1. JIEKTPOJIUHAMMUKA 11
1 ITocTostHHBIE MAarHUTHI U X B3auMoAecTBUE. MarHuTHOE 11osie. BEKTOp MarHuTHON 1
MHAYKIUU. JIMHUM MarHUTHON MHIYKLIHHU
5 MarsuTHoe 1moJjie mpoBoAHUKa ¢ TokoM. OnbIT Dpcrena. BzanmonelictBue 1
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas paboTa «/3ydueHne MarHuTHOTO TOJISI KATYIIKU C TOKOMY 1
4 JleiicTBrEe MarHUTHOIO MOJISL HA MPOBOJHUK ¢ TokOoM. Cuia Amnepa. JlaboparopHas 1
pabora «MccnenoBanue AEMCTBUS TOCTOSTHHOTO MAarHUTa HAa PaMKY C TOKOM)Y
5 JleficTBME€ MarHWTHOTO TIOJISI HA JIBIDKYIIYIOCS 3apspKeHHYIo yactuily. Cuna Jlopenia. 1
Pa6ota cunsl Jlopenna
5 OnektpoMarauTHast UHAYKus. [1oTok BekTopa MarHuTHOM nHAYKImuu. DJ1C 1
WHAYKIHUU. 3aKOH AJIEKTPOMAarHuTHOU nHAyKuuu Papajes
7 JlaboparopHas pabota «lccrnenoBanue sBIEHUS 3IEKTPOMArHUTHON UHAYKIIUK» 1
8 NunyktuBHOCTD. SBNeHune camounaykuun. IJIC caMOMHAYKIINU. DHEPTHs 1
MarHUTHOTO TOJISI KATYIIKHA C TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHU4eCKHe yCTPOMCTBA U UX PUMEHEHHE: MIOCTOSTHHBIE MAarHUTHI,
9 AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIIN SJIEMEHTAPHBIX YACTHII, 1
WHAYKIIHOHHAS TIeYb
10 O6o6marmuii ypok «MarautHoe nose. DIeKTpOMarHUTHAST MHTYKITHSI 1
1 KonTponbhas pabota no Teme «MarHuTHoe moiie. JIeKTPOMarHuTHAs HHAYKIHSD) 1
Paznen 2. KOJIEBAHUSI U BOJIHBI 24
AHanu3 KOHTPOJIbHOM paboThl. CBOOOIHBIE MEXaHUUECKHE KOJIeOaHusI.
12 ["apmonnueckue konebanus. Y paBHEeHHE TapMOHUYECKHX Kojebanuii. [IpeBpamenue 1
SHEPTUH
13 JlaboparopHnas pabota «lccrnenoBanue 3aBUCIMOCTH TIEPUO/Ia MATBIX KoJieOaHu 1
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl TPy3a»
Konebarenbuplit KoHTYp. CBOOOAHBIE NIEKTPOMATrHUTHBIE KOJICOAHHS B HICATBHOM
14 KoJ1e0aTeIbHOM KOHTYpE. AHATIOTHS MEXIYy MEXaHHUECKUMHU U 3JIEKTPOMAarHUTHBIMHU 1
KOJIEOAHHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHSI SHEPTUU B HI€ATHHOM KOJIe0aTeIbHOM 1
KOHTYpE
16 [IpencraBnenue o 3aTyxaromux KoieOaHusx. BoIHYK/IeHHbIE MEXaHUYECKUE 1

kosiebanus1. Pezonanc. BeIHyXIeHHbBIE 3I€KTPOMAarHUTHBIE KOJICOaHUs




ITepemennsbIit Tok. CUHyCOMAATBHBINA TEPEMEHHBIN TOK. MOIIIHOCTH TEPEMEHHOTO

17 TOKa. AMITUTYAHOE U AEHCTBYIOIIEE 3HAaUCHHE CUIIbI TOKA U HANPSKEHUSI 1

18 Tpanchopmarop. [IponsBoacTBO, iepeaada U NOTPeOICHUE ITCKTPHUSCKON SHEPTUH 1

19 Y CTpoiicTBO U MPAaKTUUECKOE MTPUMEHEHHE JIEKTPUYECKOT0 3BOHKA, TeHepaTopa 1
NEPEMEHHOTO TOKA, TMHUHN dJIEKTporepenad

20 DKOJIOrHYecKre pUCKU IIpU IPOU3BOJCTBE IeKTpodHepruu. Kynsrypa 1
UCIIOJIb30BaHMsI JIEKTPOIHEPTUU B IIOBCEIHEBHOM YKU3HU

21 MexaHunueckue BOJIHBI, ycaoBus pacupocTtpanenus. [lepuoa. CkopocTsb 1
pacrpocTpaHeHUs U JAJIMHA BOJIHBL. [lonepednblie v npo10JibHbIE BOJIHBI

22 3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota ToHa. TemOp 3Byka 1

93 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTH. LIIkana 31eKTpOMarHuTHBIX 1
BOJTH

24 [TpuHIMIBI paAMOCBS3U U TeNleBUACHUs. Pa3BuTue cpencts cBsa3u. Pannonokauus 1

25 Kontposnbnas padora «KonebaHusi 1 BOJIHBI» 1

26 AHanm3 KOHTPOJIBHOH paboTsl. [IpsmMonnHeliHOe pacipoCTpaHeHUE CBETA B 1
OAHOPOJHOM cpene. ToueuHnblid HICTOYHUK cBeTa. JIyd cBeTa

97 Otpaxenue cBera. 3aKoHbI OTpaXkeHUs cBeTa. [locTpoeHue n306paxeHuit B IIOCKOM 1
3epKaie

08 [Tpenomnenue cBeta. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenesbHbli yros nojgHoro 1
BHYTPEHHEI0 OTPaXXKEHUs

29 JlaboparopHas pabota «3MepeHue mokasaresis MpeToMIICHHS CTEKIIa» 1

30 JIunzel. [locrpoenne nzobpaxenuii B mun3e. ®opmyna TOHKOM JTUH3bI. Y BEIUUEHNE 1
JIMH3BI

31 JlaGopatopHas pabota «/ccnenoBanue CBOUCTB H300paXKeHUHN B JIMH3AX» 1

39 Hucnepcus ceera. CnoxHbli coctaB 6eroro cera. Lper. JlaboparopHas padora 1
«Habmroenne aucnepcun cBeTay

33 Wurtepdepenmus crera. Audpakmus ceera. JudpaknunonHas pemerka 1

34 ITonepedHocTh cBETOBBIX BOJH. [losspr3anus ceera 1

35 OnTuueckue mpuOOPHI M YCTPONUCTBA U YCIOBUS UX O€30MaCHOTO IPUMEHEHUS 1
Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH 4

36 ['paHu1IBI IPUMEHUMOCTH KJ1accuueckoi MexaHukH. [locTynarsl cennanbHOM Teopuu 1
OTHOCHUTEIBHOCTH

37 OTHOCHUTENTBHOCTH OIHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHHU M COKpAIIEHUE JUTUHBI 1

38 DHEPrus U UMITYIIbC PEIISITUBUCTCKON YacTUIbl. CBsI3b MAacChl C SHEPTUEN U 1
UMITYJIBCOM. DHEPTHsI ITOKOSI

39 Kontponbnas padora «Ontruka. OCHOBBI CIIEIIUATEHON TEOPUU OTHOCUTEITLHOCTH 1
Paznen 4. KBAHTOBAS ®U3UKA 15

40 ®otonbl. Popmyna [Inanka. DHeprus U UMIyabC GpoToHA 1

41 OtkpsiTre U uccnenoBanue porordpdexra. Onwitel A. I'. Cronerosa 1

42 3akoHbl poTorddexra. YpaBHeHue DiHIITeHA 1151 poTodpdekTa. «KpacHas 1
rpanuna» Gororddexra

43 Jasnenue ceera. Onwitel [1. H. JIeOeneBa. XuMuueckoe IeHCTBHUE CBETA 1




TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: (POTOIEMEHT, POTOAATUHK,

44 COJIHEUHas OaTapesi, CBETOIUO/

45 Pemienue 3agau no reme «2JIeMEHTHI KBAHTOBOM OIITHUKM

46 Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccestHuio o-4acTHII.
IInanerapHas Mozenb aToma

47 IToctynater bopa

48 W3nydenue u nornomeHue GoToHOB MpH MEpexoe aToMa ¢ OJJTHOTO YPOBHS SHEPIUU
Ha Jipyroi. Buasl ciekTpoB

49 BoustHoBBIE cBOiCTBA yacTull. BonHbl ne bpoitnsa. KoprnycKkynspHO-BOJIHOBOM Jyanu3M.
CroHTaHHOE U BBIHYKJEHHOE U3JIyuYEeHUE

50 OTtxpeiTHe paguoakTuBHOCTH. OnbITH Pezepdopaa nmo onpeneneHnio cocraBa
PaAMOAKTUBHOIO U3JTYYCHUS

51 CgoiicTBa anb(da-, 6era-, raMmma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBBIE
OpraHU3MBbI

59 OTtkpeiTHE TPOTOHA U HeHWTpoHA. M30Tonbl. Anbda-pacnan. INeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacna. ['amma-u3iaydeHue

53 DHeprusi CBS3H HYKJIOHOB B sizipe. SnepHbie peakuuu. Snepusiii peakrop. [IpoGnemsr,
MEePCIEKTUBBI, YKOJIOTUYECKHUE ACTICKTHI SIZICPHON YHEPTrEeTUKU
DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA. METO 1l HAOII0ICHUS U

54 pEerUCTpaLvK AIEMEHTAPHBIX YacTUll. Kpyriblil cTon «@yHIaMeHTAIbHbIE
B3anMoJieiicTBUA. EMMHCTBO (hr3muecKoit KapTHHBI MUPay
Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

55 Bun 3B€3nH0r0 HebGa. Co3Be3nus, sipKue 3BE3/bI, MIIAHETHI, UX BUUMOE JBUKCHHE.
ConneyHas cuctema

56 Comnne. ConneyHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI INIABHOM MOCIIEI0BATEIbHOCTH.

S7 Bnytpennee crpoenue 38€31. COBpeMEHHBIE MTPEACTABICHHS O IPOUCXOKIACHUU U
sposrory COJIHIIA U 3BE3N

58 Muneunsiii [1yte — Hama [Manaktuka. [lonoxenue u apmxenue Connua B ['anaktuke.
I'amakTku. YEpHBbIE OBIPHI B SAPAX TATAKTHK

59 Bcenennas. Pasberanue ranaktuk. Teopus bosibiioro B3peiBa. PenukroBoe
u3nydyeHue. MeraranakTuka

60 Hepemiennsie npo6iaemMbl acCTpOHOMUU

61 HroroBast KoHTpoJIbHAs paboTa
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE
AHanum3 KOHTpoJIbHOM paboTsl. O6o0maronuii ypok. Posb ¢pu3nku u acTpoHOMUM B

62 HKOHOMUYECKOM, TEXHOJIOTHUECKOH, COIMAIBHON 1 STUYECKON cepax AesITeTbHOCTH
YelioBeKa

63 O6o6marmuii ypok. Poibs 1 MecTo pu3uku U aCTpPOHOMHUU B COBPEMEHHON HAYYHOU
KapTUHE MHUpa

64 O606maromuit ypok. Ponb ¢pusnyeckoii Teopun B GopMUPOBAHUN IPEICTABICHUN O

¢u3nueckoil kapTHHE MUpa




65 O6o06matomuii ypok. Mecto hpu3n4ecKoi KapTHHBI MUpa B 001IeM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE
PE3PBHOE BPEMSI 3
66 [ToBTOpenue. MarauTHoe 1mosie. DIEeKTPOMAarHUTHAS HHTyKIIHS 1
67 [Toropenue. OnTrka. OCHOBBI ClIEIMATBLHON TEOPUU OTHOCUTEIBHOCTH 1
68 [ToBropenue. KBanToBas ¢puznka. neMeHTHl ACTPOHOMUH U aCTPO(YU3UKH 1
OBUIEE KOJIMYECTBO YACOB 110 IPOTPAMME 68
5. BHEYPOUYHASA AEATEJBHOCTD 110 ®U3UKE
No dopma aesaTeIbHOCTH Knaccer Bpewms npoBenenus
MuHU — IpOEKTHl 00 YUUTEIAX -(hU3UKAX 10,11 05.10. [enn yuurens
2 | DKCKypCHUH B IIKOJIBHYIO OMOJIIMOTEKY C OCBEIICHUEM 10,11 25.10. MexmyHapO HBIH JIeHb
KHIDKHOM JTUTEepaTyphl 1o pusmke HIKOJIBHBIX OMOIHOTEK
3 | Okckypceus Ha benospckyro ADC 1 oKapHYIO 9acTh 10,11 20 u 25 nosa0ps 2024
npu bADC
4 | DKcKypcus Ha eCTEeCTBEHHOHAYYHBIE (DaKyIbTEThI 10, 11 25.01. Jlens poccuiickoro
YPOY CTYZCHTa
5 | MuHU — IpOEKTHI 00 HHTEPECHBIX (PU3MYeCKHuX (aKTax, 10,11 08.02. /lenn poccuiickoil HAyKU
OTKPBITHSIX, JOCTUKCHUSIX.
6 | BUKTOpHHBI, KOHKYPCHI, MUHU-TIPOEKTHI 10,11 12.04.1enp KocMOHaBTHKHN
7 | CooOrmienust 0 JOCTHXKEHUAX HayKu Bo BpemeHa BOB 10, 11 09.05. Jlens IToGeant
8 | Co3nmanue paboyero JIMcTa O OTKPBITHSIX, 10,11 19.05. [denn neTckux
COBEPIICHHBIX ITKOJIbHUKAMH 0OIIECTBEHHBIX OpraHU3aIuit
Poccnn
9 | Yyactue B HHTEpHET OJIMMIINA/IAX U KOHKypcax 10, 11 C centsa6ps no Mait
pa3IMYHOTO YPOBHS
10 | Yuactue Bo Beepoccuiickoit onummuaie mMKOIbHUKOB 10,11 CeHTA0pb-HOSOPb

BHeypouHast nesTeabHOCTb 110 MPEIMETY OCYIIECTBIISETCS B TOM YHCIIE OCPEICTBOM Pa3IUUHBIX (GOpM
OpraHM3allK, OTIMYHBIX OT YPOUHON CUCTEMbI O0yUYEHHS, TAKMX KaK SKCKYPCUU, KPYXKKHU, CEKI[UH, KPyTJIble
CTOJIbI, KOH(EPEHIIMH, AUCIYTHI, IIKOJIbHbIE HAYYHBbIE 0OIIECTBA, OJMMITUAbI, KOHKYPCHI, COPEBHOBAHMS,
MTOMCKOBBIE M HAYYHBIE HCCIIEI0BAaHNUs, OOIIECTBEHHO MOJIE3HbIE MPAKTUKU U T. [

Onepatop 340 00O "KomnaHusi "TeHzop" ———

JOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOANMUCHIO
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