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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON mporpammsl, npeacTaBieHHbIX B PI'OC COO, a Taxxke ¢ yuy€tom padboueid
IpPOrpaMMbl BOCHUTAHUS M KOHLENLUU IpernojaBaHus ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaU3allMd MEXKIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3MKU: JMYHOCTHBIC, METallpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

®dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE y4eOHOro
npeaMeTa B LIKOJIE, BHOCUT CYHIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
HIkonbHbI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHUeH, Ouosoruei, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe U aKTUBHOE
npuMeHeHHe (U3MYECKNX 3HAHWUK ONpenesieT XapakTep MW Pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJNyYEHHS HOBBIX
MaTepHaJIoB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMUpOBaHNE YMEHUN
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHoBy kypca ¢hu3uku st ypoBHS CpeiHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3NKA 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. BeaymmMm B Kkypce sBisercs (GOpMHpPOBAHHE IPEACTaBIEHUH o
CTPYKTYpPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpeanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonocusayuu peaausyercss MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0JIeM paliOHaIBLHOTO IPUPOAOIOIB30BaHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE CpeIHEro oOmero oOpa3oBaHUs
SBIISIOTCS (U3MUecKkue Teopuu ((HOopMHUpPOBaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHUS



¢Gu3nueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB U TPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, Ul ONMHUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN 10IX0/] B Kypce (DU3UKU pealln3yeTcs MPEexXJIe BCEro 3a Cuér
OpraHu3alUK 3KCIIEPUMEHTAILHON JesATeIbHOCTH oOydaromuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIabOpaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISCTCA Y4YacTHUKaMU 0Opa30BaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUA U OCHAlIeHUs KabuneTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBAaHMs 3aBUCHUMOCTEH (PU3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpPKE
IPEJIOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHKE yAENsSETCS PELISHUIO0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayecTBEHHBIX 3ajjau IPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIOBUSAX MHTEIPUPOBAHHOIO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYUYHOro LuKia. B xabunere
(bU3UKU 10JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 0OOPYOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJIs HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHUM M TPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHIA.
JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOrO OOOPYAOBAaHMUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYalOUIMXCAd K HAayYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa MU3y4eHUsT OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeJIbCTB;



¢dbopmMHpoBaHUE TPEACTABICHUN O POIM (PU3MKM Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JocTiwkeHnne 3TUX Iesell o0ecreynBaeTcsl PEUICHHEM CIEAYIOMMX 33had B IpoIecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

NpPHOOpPETEHUE CUCTEMBI 3HAHHWK 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISAPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSITh TEOPETUYCCKUE 3HAHUS I OOBSICHCHHS
GU3NYeCKUX SIBIICHUH B MPHUPOJE M JUISI TNPHHATUS TPAKTUYCCKUX pEIICHUH B
TIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUs pa3IMYHBbIX 337a4 C SBHO 3aJaHHON (u3mueckon
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJICJIH, aJICKBATHOM YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
OKCIIEPUMEHTOB, AaHAM3a W  HWHTEpIpeTanud  WHOOpPMANWU,  ONPEACICHUS
JIOCTOBEPHOCTH IOJYYCHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUH JJIsl Pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NEeSITEITLHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

Oo0ecnieuenne 00pa3oBaTeILHOIO MPoOLECCA:

1.

®uzuka, 10 knace/ Maxumes I'.41., Byxosues b.b., Corckuit H.H. nox penakiueit
[TapdentbeBoit H.A., Akunonepnoe obmectBo «M3narenbcto «IIpocsenienuey.
®dusuka, 11 xkmacc/ Msakumes I'.J1., Byxosues b.b., Hapyrun B.M. nox penakuueit
[TapdentneBoit H.A., AkunonepHnoe obmectBo «M3narenscTBo «IIpocBemenuer.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToabl MO3HAHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.
Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMeleHul u
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuueliHoe naBmxeHue. J[BH)keHHME MaTepuaibHOM TOYKM TI0 OKPYKHOCTHU C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIEMIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nmxeHus Tena, OpoieHHOro Mo/ YIiIoM K TOPU30HTY ¥ TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Tema 2. /lunamuxa

[Tpuaimn otHocutenbHOCTH ['anmuiies. [lepsoiit 3akoH HetoTona. HepLmanbHble CHCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnmn cynepno3unmu cuid. Bropoit 3akon HerooToHa miist
MaTepUalibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHHUS U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUS
MIPU ABUKEHUH TeJla B )KUJKOCTH WM rase.



[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOITIOTHO TBEPIOTO Tea.
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cunbl. YcCIIOBUSL paBHOBECHS
TBEPAOTO TEIIA.
TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBiieHnEe MHEpLMH.
CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.
Bropoii 3akon HerotoHa.
N3mepenue cuil.
CrnosxxeHue cuil.
3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariui.
HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.
CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.
Tema 3. 3akoHbl cOXpaneHus 6 MexXaHuke
Hmnynsc MaTepralibHOM TOYKHU (Tea), CUCTEMBI MaTepUATbHBIX TOYeK. IMITybC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.
Pabora cunbl. MOIIHOCTH CHUJIBL.
Kunernyeckasi sHeprusi MatepuaibHONH TOYKU. TeopemMa 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUH.
[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.
[ToreHuuanbHble M HEMOTEHIMAIbHBIE CUJIbl. CBs3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPruu.
VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIEp, NMPYKUHHBIN
MHACTOJIET, JBUYKEHUE PAKET.
Llemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCa.
PeaktuBHOE IBH>KEHUE.
[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HccnenoBanue cBs3M pabOThl CUJIbI C M3MEHEHHEM MEXaHMYECKOM SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi pu3MKa M1 TEPMOAHUHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOEHHs Ta30B, KUAKOCTEH M TBEPABIX Tell U OOBICHEHHE CBOMCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyn. KonndecTBo BellecTsa.
[TocrosinHast ABorazpo.

TermoBoe paBHOBecue. Temnepatypa u e€ nuamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONH TEOPUH
uaeanpHOr0 ra3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu



TEIUIOBOTO JBMKeHUs vactun rasza. Illkama temneparyp KensBuna. ['a3oBble 3aKOHBI
VYpaBuenne MenneneeBa—Kuanelipona. 3akon JlanpToHa. M3ompoueccel B HACaJIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe nmpeacraBieHne H30MpOLECcCOB: U30TEpMa,
u30xopa, nzobapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKy
OpPraHMYECKUX COCIUHECHUM.

OnbIThl 0 AU(PY3uH KUAKOCTEH U ra30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OneIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, nurocTpupyronas Npupoy AaBJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO raza, U30MpOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MEXy lTapaMeTpaMu COCTOSIHUS pPa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ uzmeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHssS sHEprusi 0lHOATOMHOTO
UJCAIBHOTrO0 raza. Buael Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. KoMmuecTBO TEIUIOTHI IPU TEIUIoNEpe1aye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoGpaTUMOCTh POLECCOB B IPUPOJIE.

Tennobie MamuHbl. [IpuHIuUne! 1efcTBUs TEMI0BbIX MaliuH. [IpeobpazoBanus sHEprun B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [{ukin Kaphao u
€ro KO3 UIUEHT MOJIE3HOTO AEUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHHueckne yCTpOiICTBA M MPAKTUYECKOE IMPHUMEHEHHWE: [BUTAaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teja NMpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJI JIEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOU TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALUs).

W3meHeHne BHYTpEHHEH aHepruu (TemrepaTypsl) Tela Npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenue u  kumneHue. AOCOTIOTHAsS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HaceimeHHbId map. Y aenpHas TErioTa mapooopa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMS.

Tsépnoe Teno. Kpucrannuueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lmaBieHne W KpucTaM3auus. Y AelbHas
TeruioTa miasineHus. Cyonumanus.

YpaBHeHUE TEIIIOBOro OaaHca.



TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETpP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

Pasnen 4. daekTpoanHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa Tel. OJEeKTpUYeCcKHil 3apsan. JlBa BHIAa BJIEKTPUYECKUX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kynona. TodeuHnslii  snexTpuyeckuil  3apsia.
OnekTpuueckoe moje. Hampskx€HHOCTh diekTpudeckoro mojis. [lpuHiun cynepno3unuu
ANEKTPUUYECKUX MONeH. JINHUN HAPSHXKEHHOCTHU AIIEKTPUYECKOTO TOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATHYECKOM TToJie. JluaiekTpuueckasi MpOHUIIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOTO KOH/IEHCATOopa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: SIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE AJICKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIHHBIM
anmapar, CTpyMHBIHM IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U MIPUHIIUIT ACHCTBUS SIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3allIMTa.

JWdNEeKTpUKU B SJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOTO KOHJEHCATOpa OT TIUIONIAJAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopA.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna Ttoka. [TocTosSIHHBII TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka Henu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VnenbHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENMIAHHOE COEAMHEHUE TPOBOTHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoynsa—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE COMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

ONEKTPUYECKUH TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAsS
Jucconpanus. JNeKTPOIIn3.

DneKTpuuecKkuil ToK B ra3zax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBINA pa3psaa. MoiaHusL.
IIna3zma.

TexHnueckue yCTpoiCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIepMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHble IPHOOPBI, 3JIEKTPOOCBETUTENIbHbIE
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH IMOJl, TEPMUCTOPHI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKECHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelmaHHOe COEJMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3eKTpoABMKYLIeH cuibl. KOpoTkoe 3aMblkaHHE TajabBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Me:xknpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce ocyuiecTBIsieTcs € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runep6osa, ux rpaduKu 1 CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOEKLIHUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B )KMBOU IMpupoae, 1ud¢ys3us, ocMocC, TEMI000MeH
JKUBBIX OpraHU3MOB (BHJIbI TEILJIONEPEIayy, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, JKUIAKOCTEW W Ta30B, 3JIEKTPUUYECKHE
CBOICTBa METaJJIOB, JIEKTPOJIUTHYECKAs] TUCCOLMAIINS, TabBaHUKA.

TI'eoepaghus: BnaxXHOCTB BO3/lyXa, BETPhI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMIIHUKY, HCIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATeb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaT€pHalIOB, B TOM YHUCIIE
HAaHOMATEpHaJOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MIICHUE



ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEp, OSJIEKTpPOHArpeBaTesbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[TocrosiHHbIe MarHuThl. B3auMoaeicTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop maruuTHOM MHAYKIMU. [[pUHIUIT CyNIeprio3uIMi MAarHUTHBIX ToJel. JIMHUM MarHUTHOM
uHAyKuy. KapTrHa TMHUNA MAarHUTHOM MHAYKIUK MOJIS TOCTOSHHBIX MarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHHMI MHIYKIIMM MarHUTHOI'O IOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMoielicTBrUe MPOBOJIHUKOB C TOKOM.

Cwiia Amniepa, €€ MOJlyJib U HalpaBJICHHE.

Cuwia Jlopenna, e€ MOAynb UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHue HNEKTPOMArHUTHOM MHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM MHIYKLHH.
DIIEKTPOABUKYILAsA CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa WHIYKIUU B IMPOBOJIHHKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAs CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHBIE MArHUTHI,
ANEKTPOMATHHUTBHI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHI, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

1. HW3ydeHre MarHUTHOTO TOJISI KATYIIKH C TOKOM.
2. HccnenoBanue elCTBHS MOCTOSHHOIO MarHUTa Ha PAMKY C TOKOM.
3. HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUH.

Paznen 5. KosiebaHusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue Kkojebanusa. [apmoHmueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebaHuil. I[IpyXMHHBII MasTHUK.



MareMaTnyecknii MasTHHK. YpaBHEHHE TapMOHHMYECKUX KoJjiebanuii. [IpeBpamenune sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KOoJe0aTeJIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYeCKUMHU U  DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJIeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamImuX KojeOaHUsAX. BbIHYXICHHbIE MEXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPEeOICHUE BSIEKTPUUYECKON HSHEPIUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HaGuroieHne 3aryxaronux KojaeOaHu.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmroenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIEOaHusI.

OcuumnorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

1. HccnenoBaHue 3aBUCUMOCTH NEPHOAA MaJbIX KOJeOaHUM rpy3a Ha HUTH OT JUIMHBI

HUTH U Macchl rpysa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacpocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpojOJibHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHranus BekTopoB E, B, V B anekrpomarautHoi BoiHe. CBOICTBa 37€KTpOMAarHUTHBIX
BOJIH: OTpa)X€HHe, IpeJoMIIeHue, Moispu3anus, Audpakuus, uHtepepenius. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHUK, TEIEBU30D,
anTeHHa, tenegon, CBU-meusb.



Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnronenue oTpakeHus U MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakuuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmroneHne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOH M YacTOTOM
KoJie0aHui.

HccnenoBaHue  CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaXX€HHE, IPEIIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHHEe CBETa B OAHOPOIHOM cpere.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHBI IpeJIOMJIECHUs cBeTa. AOCOMIOTHBIA IOKa3aTelsb
npeiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroa MOJHOTO BHYTPEHHEIrO
OTpaKEHMUS.

Hucnepcus cseta. CiioxxHbIi cocTaB O6enoro cera. L{ser.

CoOuparomue M pacceuBarolue JUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CUJia TOHKOM JMH3bL. [locTpoeHne n3o0paxeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJII0IeHUSI MAKCUMYMOB U MUHUMYMOB B MHTE€P(QEPEHIIMOHHON KapTUHE OT JABYX CHH(a3HbBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpaxkmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIAaBHBIX
MaKCHMMYMOB IIPH MaI€HUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoHCTBa W MpPaKTUYECKOE INMPUMEHEHME: O4YKH, JIiyna, (oTroammapart,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAaKIHMOHHAS
peméTka, NoJsIpouI.

Llemoncmpayuu

[TpsimonuHeiHOe pacHpocTpaHEHHe, OTpakeHHWE U MperoMieHue cBeTta. Onruueckue
npuOOpBI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moens CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(PPAKIHOHHON PEHIETKY.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

1. W3mepeHnue nokaszaTess NpeaoOMIICHUS CTEKIIA.



2. HccnenoBanue CBOMCTB M300pa)KEHUI B JIMH3AX.
3. HabGmronenue qucnepcuu CBETA.

Pa3zgen 6. OcHOBBI cienMaJIbLHOM TEOPHUH OTHOCUTEIbHOCTH
['panunbl NPUMEHUMOCTH KJIACCHMUYECKONM MeXaHWKH. [locTymarsl cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSI CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYIIHLCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs TTOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEpPruu POTOHA C €r0 YACTOTOU. DHEPrUsl U UMIYIIbC
doToHa.

Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKoHBI
dororddekra. YpaBuenue Diinmreitna 1 hotosddexra. «Kpacnas rpanuna» hotosddexra.

JlaBnenue cBera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUYECKHE YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHUE: (OTOdIEMEHT, (HOTOJATIHK,
coNlHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeToaHoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -dactuil. [lmanerapHas
monenb atoMa. [locrynarer bopa. Usnydenue u nornomieHue GOTOHOB MpU MEPEXOAE aTroma C
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnextpoB. CHeKTp YpOBHEHl SHEpruu aroma
BOJIOpOJA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnycKyispHO-BOJIHOBOM Ayanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

Ornpezenenne JIMHBI BOJIHBI Jlazepa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyISHUS.

Jlazep.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOXKHOCTh  CTPOEHHUS  sijpa. OTtkpbITHE
paanoaktTuBHOCTH. OnbITH Pezepdopaa mo onpeneneHuto coctaBa paiMOaKTUBHOTO H3TyUEHUSI.
CgoiicTBa anbda-, 0era-, raMMa-u3TydeHus. BiusHue pagnoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.



Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
HHEPreTUKHU. DKOJIOTUUYECKUE ACTIEKTHI SACPHOM SHEPreTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHLI.

dyHnaMeHTanbHbIE B3auMoecTBUSA. EqMHCTBO (hr3nyeckoil KapTUHBI MHpa.

TexHuueckue ycTpoHCTBa M IPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIUX YACTHII.

Pa3nes 8. DieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bup 3Bé3aHoro neba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, UX BUAUMOE JIBHKEHHE.

ConneuHas cucrema.

Connue. Conneuynass axkTuBHOCTb. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
IJIaBHOM TOCJENOBATEIIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIS 3BE3] TJIaBHOU
nociea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIECHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenune Connua B ['anaktuke. Turbl
rajJlakTuk. PannoranakTuky u kBasapel. YEpHbIE ABIPHI B sApaxX raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonbiioro B3psiBa. PenukToBOE M3IydeHHE.

Macmra6Has ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C UCIHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEICNIEHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
THYECKOH cdepax [IeATeTbHOCTH 4YeloBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMHU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

Me:xnpeamerHblie CBA3H

Uzyuenune kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.



Meosicnpeomemnuvle nowsimusi, CBA3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAY4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJISITUPOBAHKE, MOJIE]Th, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYCCKUE (DYHKIIMH: CHHYC,
KOCHUHYC, TAHICHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKY TI0JI00MST TPEYTOIBHIKOB, ONIPE/IEIICHNE TUIOIIA U TUIOCKUX QuUryp U 0o0béMa Te.

buonocusi: >IeKTpUYECKUE SIBICHUS B JKUBOW MPHUPOJE, KoJIeOATeIbHbIC JBMIKCHUS B
JKUBOM TIPHUPOJIC, ONTHYCCKUE SBJICHUS B JKMBOH IPHPOJE, NCHCTBUE paauallid Ha >KHBBIC
OpTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJICKYJ, KpPHCTaJUIMYeCKas CTPYKTypa TBEPABIX Te,
MEXaHH3MbI 00pa30BaHUs KPUCTAJUTMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

leocpaghusi: MarHUTHBIC TOJIIOCA 3€MJIH, 3QJICKHM MAarHUTHBIX Py, (oTochEMKA 3eMHOMN
MOBEPXHOCTH, TIPEICKA3aHNE 3eMJICTPSCCHUH.

Texnonoeus: MTAHAM 3JIEKTPOIIEpeiad, TEHEPATOP MEPEMEHHOTO TOKa, JIEKTPOIBUTATEIb,
WHAYKIMOHHAS Te4Yb, pajaap, pPaJuoNpuEéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neus,
IPOCKIIMOHHBIN arapat, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yNIbTaThl OCBOCHMs yueOHOro mnpeamera «@Pu3MKay» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOydarollerocs Kak akTHMBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOM IEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TIIaHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYIBTYpBl, OCO3HAaHHWE TJI00AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITEIIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YJIbTATOB LIEJM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEITbHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIeHHUs 3a7a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3aHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBATh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEUIeHUS 3aJaud pe3yibTaThl, KPUTHYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBII OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIIHNE aTbTePHATUBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUY Pa3IMYHBIX BUIOB U (DOPM IPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHus], IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMyHHnKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAH/IHON U MHAUBUAYAIbHON padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUSA 1O €€ OOCTUKEHHIO: COCTAaBIATH IUIAH JAEHCTBUHM, pPaCIpElesATh POJIH C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJAOT0 YJ4aCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJAEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE yUeOHbIE IeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KA4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;
JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallid, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y oOydalOIIUXCsl COBEPUICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTIKCHHUIO LIETH U YCIeXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JAPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUECKHUM 3aps] MpU pelIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUEe SBJIEHUS (IIPOIecChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUAKOCTeH M TBEPIBIX Tes, M3MEHEHHE 00bEMa TeNl NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMd COCTOSIHMSI ra3a B H30Ipolleccax, AJIEKTpU3aLus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, MOTEHIMAJIbHAs SHEPIrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONKCHIBATh W3YyYCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIB3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(pQUIUEHT IOJIE3HOTO JIEHCTBHUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIMCHIBATh M3YYEHHBIC SJIEKTPUYECKHE CBOICTBA BENIECTBA M DIIEKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, HUX OOO3HAUEHUS M EIUHMILIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsija, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIHITBI ICHCTBHSI MAIIMH, IPUOOPOB U TEXHHUECKUX YCTPOKHCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, Tpu OSTOM  (POPMYIHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUsT M HCIOJIb30BaTh W3BECTHBIE METOIBI OIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBaTh pE3yJIbTaThl
MOJTYYCHHOHW 3aBUCHMOCTH (DM3MYECKUX BEIWYMH B BHJE TAOMHUI[ M rpadUKOB, J€IaTh BBHIBOJIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U JaOOpaTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATbHOCTH IMOJyYCHHOTO 3HAUSHHsI (PU3MUECKON BEIMIHHEI,



pelaTh KayecTBEHHBIE 3a/a4yM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO LIEMOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTOJB30BaTh MPH PEUICHMHM Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns OE30MACHOCTH MPH OOpaIeHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMM, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelnesaTh OO0A3aHHOCTM W IUIAHUPOBaTh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TI'PAHMLIBl TPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJeNell: TOYeuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHUE SIBIEHUS (IIPOLECChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOoCTpaHEHUE CBETA, OTPaKEeHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UCKYCCTBEHHAs PallOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DJIEKTPUUYECKUN 3aps], CcuUjla TOKa, JIJIEKTPUYECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO TOJeW, MepHoj M 4YacToTa KojeOaHWH B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJIypaclaga, SHEPrus CBSA3M AaTOMHBIX SA€p, NpPU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAYCHUE (PU3UYECKON BETMUMHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUs CBETA, 3aKOHBI IIPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4MCia, MOCTynaTel bopa, 3aKkOH paJuOaKTUBHOIO pacnaja, IpU 3TOM pas3inyarb
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHWE BEKTOpa MHIYKIHMHW MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTh U OIUCHIBATH N300paKEHHE, CO3AaBAEMOE IUIOCKUM 3€pKajIOM, TOHKOW JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCHEpUMEHTa, CoOMpaThb yCTAaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHpOBaTh PE3yNbTAThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BaHMS;

coOnronarh mnpaBuia O€30IaCHOrO TpyAa IMPU MPOBEACHUM HCCIIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MuUecCKOW MOJENbl0, HCHOIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTh MOJyYEHHOI'O 3HaUeHUs (PU3HUECKON BEeIUYUHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETALMH W TPEACTaBICHUS y4eOHOH U
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acHOT0 MCII0JIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHHUA MO (HU3UKE B TIOBCEAHEBHOM JKU3HU JUId
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMANBHBIX POJIEH, IIIaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOI0 U3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 bubnuorexa [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Jlara nudpoBLIe
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
duzuka — Hayka 0 IpUPOJIE. 05.09.2023
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa [JOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo pusuku B 06.09.2023
5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEILHOCTH JIIOIeH
MexaHn4eckoe JBUKEHUE. 12.09.2023
3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE npsAMOIIMHETHOE 13.09.2023
4 BIKEeHHE. PaBHOYCKOpeHHOE 1 bubmmorexa [OK
a T yerop https://m.edso0.ru/ff0c3620
MPSIMOJIMHEMHOE JIBUYKEHUE.
5 CraproBas KOHTpOJIbHas paboTa 1 1 19.09.2023 bubmiorexa HOK
p P p https://m.edsoo.ru/ff0c372e
6 CBobomHoe maieHue. Y CKopeHue 1 20.09.2023 bubnuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE nBUKEHUE. 26.09.2023
. bubmuorexa [JOK
7 JIBr>KeHHe MaTepuaabHOM TOYKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOU SHEPrUuu

[IpuHnmn otHOCUTENBHOCTH [ anumes. 27.09.2023
8 WNHuepuuanbHble CUCTEMBI OTCUETA bubmmorexa [JOK
P . ’ https://m.edsoo.ru/ff0c3be8
IlepBer1it 3akoH HproToHa
Macca tena. Cuia. [lpunnun 03.10.2023
9 cyrneprno3unuu cui. Bropoii 3akox bubmmorexa [JOK
Hep + OTop . https://m.edsoo.ru/ff0c3be8
HeroToHa A1 MaTepuanbHON TOUKU
10 Tperwnii 3akon HeroToHa 1151 04.10.2023 bubnnoreka [JOK
MaTepHaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna 10.10.2023
bu6mmoreka [IOK
11 Tsokectu. [lepBas kocMHudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10.2023 bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuenrt tpenus. 17.10.2023
13 Cuita conpoTUBIIECHHUS IIPU IBHKEHUN bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WJIM rase
IlocTynarenbHOE U BpalllaTelIbHOE 18.10.2023
14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [Inedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HNmnynbc MmaTepruanbHON TOYKH, 24.10.2023
15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmuoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE NBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI. 25.10.2023
16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas SHEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuibl. CBsI3b pabOTHI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUU

JlaGopaTtopHas pabora «McciaenoBanue
CBSI31 PaOOThI CHJIBI C U3MEHEHHUEM
MEXaHWYECKON PHEPTUHU Tea Ha
MpUMEpPE PACTSKEHUS PE3UHOBOTO
KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

07.11.2023

08.11.2023

14.11.2023

15.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

21.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

22.11.2023

23

Macca monekyn. KonnuectBo
BemlecTBa. [locrossHHas ABoraapo

28.11.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Tennosoe paBHOBecue. Temmeparypa 29.11.2023
24 u e€ uamepenue. lllkana remneparyp
Lenscus
o5 Uneanbusiii raz B MKT. OcnoBHOE 05.12.2023 bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak Mepa 06.12.2023
26 cpeqHel KHHETUYECKOM SHEPruun bubmuorexa [JOK
JIBUJKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI 12.12.2023
JlabopaTtopHast pabora «HMcciaenoBanue 13.12.2023
28 3aBHCUMOCTH MEX/1y IapaMmeTpaMu
COCTOSIHUS Pa3peKEHHOI0 Ta3ay
29 M3omponeccsl B UI€aIbHOM Ta3e U UX 19.12.2023 bu6nmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BnytpenHss sHeprus 20.12.2023
TEPMOIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATTHHOTO
rasa
31 Buasl Tenonepenaun 26.12.2023 bubnmnoreka [JOK
https://m.edso0.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTh BELLIECTBA. 27.12.2023
32 KonmgecTBo TEIIOTHI pH bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauadaTHbIN mpoiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 01.09.2024 bubnnoreka [HOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporeccos B 10.01.2024
34 npupojie. Bropoi 3akoH bubmmorexa [JOK
prposte. BTop https://m.eds00.ru/ff0c6230
TEPMOJUHAMUKHU
[Mpunuun nevictus u KII1J TermnoBoit 16.01.2024 bu6mmoreka [IOK
35
MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1JI 17.01.2024
37 DKoJ0ru4ecKue npooIeMbl 23.01.2024
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MomnekynsipHas 24.01.2024 bu6mmoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTpoinbHas pabora 1o Teme 30.01.2024
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. 31.01.2024 bubnnorexka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTETbHAS 06.02.2024
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIN bubmmorexa [JOK
Hyxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n 07.02.2024
42 amopdHbIe Tena. AHU30TPONHS bubmuoreka [IOK
CBOMCTB KpHUCTaJUIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEPHAITBI
[lnaBnenue u KpUCTaUIM3ALIMSL. 13.02.2024
43 VenbHas TerioTa MaBIeHUs bubmorexa HOK
8 ' https://m.edso0.ru/ff0c6708
Cyb6numarus
14.02.2024 bubnuotexa [JOK
44 VYpaBHeHUe TeroBoro 6ajganca nosmoreka 1

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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OnexTpuzanus Tei. JIEeKTPUIECKUil 20.02.2024
45 3apsij. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa [IOK
P P https://m.edsoo.ru/ffoc6bcc
3apsii0B
IIpoBogHMKH, TUANESKTPUKH U 21.02.2024
46 H(?JI OBOJIHMKHU 3a2))H COXpaHCHHUS bubmorexa [IOK
yip ’ p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
BzaumopeiicTBue 3apsioB. 3aKoH 27.02.2024
47 Kynona. ToueuHbIi 3EKTPUUSCKUN bubmorexa [JOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO 28.02.2024
48 nons. [puHumn cynepnosuuuu bubnnoreka [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabora cuit anekTpocTaTHueCcKOro 05.03.2024
49 nons. [lorennuan. PazHocth bubmorexa [JOK
' ' https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[IpoBOIHMKY M AUDIIEKTPUKU B 03.06.2024
50 3JIEKTPOCTATUYECKOM I10JIe bubmorexa [JOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 OnekrpoémkocTh. KoHneHncaro 12.03.2024 bubmorexa HOK
P ’ P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIIOCKOTO 13.03.2024
52 KOHJICHCATOpa. DHEPTHUs 3apPsSHKEHHOTO bubmiorexa HOK
pa. JHep P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne 19.03.2024
3JIEKTPOEMKOCTH KOHAeHcaTopa'
54 [IpuHLHMI [EeHCTBUS U IPUMEHEHHE 20.03.2024

KOHACHCATOPOB, KOMMPOBAJIILHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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anmnapara, CTpyWHOIO IIpUHTEpA.
DneKTpocTaTHuecKast 3alluTa.
3azemileHue AIEeKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu

02.04.2024

56

[MocnenoBarenbHOE, MapaieibHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yueHne CMEIaHHOTO COSAMHEHHUS
PE3HUCTOPOBY

03.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A5 OJTHOM (3aMKHYTOM)
anexkTpuyeckoit nenu. Kopotkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucToOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh
DJIEKTPUUECKUI TOK B BaKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB
[ToympoBOTHUKH, X COOCTBEHHAS U

IpUMecHas IpoBoAUMOCTh. CBoiicTBa
p—n-nepexona. [lonynpoBogHUKOBBIE

09.04.2024

10.04.2024

16.04.2024

17.04.2024

23.04.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npubopHI
KoHTponbHas pabota 1o teme 24.04.2024
62 «Qnekrpocraruka. [locTosHHBIN 1 bubmmorexa [TOK
N https://m.edsoo.ru/ff0c82ba
ANEKTPUUECKUN TOK.»
DJIEKTPUUYECKUH TOK B paCTBOpaxX U 07.05.2024
63 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnnoreka HOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ffOc84ae
DIIEeKTPOIHN3
DJIEKTPUUYECKHI TOK B raszax. 08.05.2024
64 CamMocTosTenbHBIN U 1 bubnnorexa [HOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ffOc86fc
Ilma3ma
DnexTpuueckue mprudopsl U 14.05.2024
YCTPOMCTBA U UX MPAKTUUYECKOE Bu6mnorexa [OK
05 npuvenenne. llpasuia TexHuKH 1 https://m.edsoo.ru/ff0c88be
6e30macHOCTH
https://m.edsoo.ru/ff0c8a8a
67 PesepsHblit ypok. CamocTosiTenbHas 1 21.05.2024 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo0.ru/ff0c8c56
68 PesepsubIil ypok. O600maromumi ypok 1 22.05.2024 bubnmoreka [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
aTa nudpoBbIe
Nen/m  Tema ypoka Kontpoabubie IlpakTuueckue A p
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
ITocTOsTHHBIE MATHUTHI ¥ UX 05.09.2023

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmorexa LIOK
Bektop MaruuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarauTHOE 10J1¢ MPOBOHUKA C 06.09.2023

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 12.09.2023  Bubnuoreka [JOK
MarHUTHOTO I0JIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleticTBE MAarHUTHOTO TTOJIS Ha 13.09.2023
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [JOK
«HccnenoBanue AeMcTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleticTBe MAarHUTHOTO TTOJIS Ha 19.09.2023
5 JBIDKYITYIOCS 3apSKEHHYIO YaCTHI] 1 bubnmorexa HOK
i . https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunst Jlopenia
DnekTpoMarHuTHas HHAYKIus. [loTok 20.09.2023
6 BeKTOpa MarHuTHOM uHAYKIHH. IJ1C 1

WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykuuu Papanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaGopaTtopHnast pabora
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHN)

26.09.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIUN.
DHeprusi MAarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10J1e

27.09.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 11eYb

03.10.2023

10

11

12

13

14

O6o06maromuii ypok «MarautHoe
I1oJIC. 3HeKTpOMaFHI/ITHa$I HUHAOYKIOUS»

KonTponbHas pabota mo Teme
«Mar»uuTHoe 101JI€e.
DNIEKTPOMarHuTHasE UHIYKIUS»

CB006o0iHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
[IpeBpamenue 3aepruu

JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JJIUHBI HUTU M MAcChl IPpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE

DIIEKTPOMArHUTHBIC KOJICOaHUS B
U7eabHOM KOJIeOaTeTbHOM KOHTYPE.

04.10.2023

10.10.2023

11.10.2023

17.10.2023

18.10.2023

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMU KoJIEOaHUSIMU

15

16

17

18

19

20

21

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[TpencraBieHre 0 3aTyXarOIIUX
KoJieOaHusX. BbIHYXIeHHbIE
MexaHu4uecKkue Kojiebanus. Pesonamnc.
BI)IHY)KZ[GHHI)IG I-)JIGKTpOMaFHI/ITHLIe
KOJIEOAHUS

[lepemennsblit TOK. CHHYCOU1abHBII
MepeMEHHBIN TOK. MOITHOCTD
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIPsHKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO 3BOHKA,

reHeparopa NnepeMEHHOI0 TOKaA, JIMHUH]

QJICKTpoIepeaavd

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
IIEKTPO3HEPTUH B ITOBCEIHEBHOMN
KU3HH

Mexanunueckue BOJIHEI, YCJIOBUA
pactpoctpanenus. [lepuon. CkopocTh

24.10.2023

25.10.2023

07.11.2023

08.11.2023

14.11.2023

15.11.2023

21.11.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
[TonepeuHble U IPOOJIBHBIE BOJIHBI

99 3Byk. CkopocTb 3ByKa. I poMKOCTh 22.11.2023 bubnuoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMArHUTHBIEC BOJIHBI, UX 28.11.2023
23 cBoiicTBa u ckopocTts. [1lkana bubmmorexa [IOK
P i https://m.edsoo.ru/ffOccfeQ
AIEKTPOMArHUTHBIX BOJIH
[TpuHUMTIBI PAUOCBA3U U 29.11.2023
24 TeneBueHus. Pa3Burue cpencTs
cBs3u. Paguonoxarnus
o5 KonTtponsnas padora «Konebanus u 05.12.2023 bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsamonuHetHOE pacpoCTpaHEHUE 06.12.2023
26 CBeTa B OJTHOPOIHOI cpele Bubmiorexa OK
. p pese. https://m.edsoo.ru/ff0cd350
Toueunslit HICTOYHUK cBeTa. JIyd cBeta
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS 12.12.2023
27 cgeta. [locTpoenue nu3odpakeHuii B bubmorexa HOK
' P P https://m.edsoo.ru/ffocd4e0
IJIOCKOM 3€pKaje
IIpenomnenue cera. [TonHoe 13.12.2023
28 BHYTpEHHEE oTpaxeHnue. IIpenensHbiin bubmmnoreka HOK
YTOJ1 IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaXKEeHUs
29 JlabopaTtopHas paborta «3mepenue 19.12.2023 bubnuotexa [JOK
[IOKa3aTellsl PEJIOMIICHHs] CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzobpaxenuii B 20.12.2023
30 nuH3e. DopMyTa TOHKOW JTUH3BI bubmorexa HOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaboparopHuas pabota 26.12.2023



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«H/ccinenoBanue CBOMCTB
M300paKCHUH B JIMH3AX»

Hucnepcus cBera. CloxkHbIM COCTaB 27.12.2023
32 oenoro ceera. L[Ber. JlabopaTopHas
pabora «Habmonenne aucrnepcun
CBETa»
33 HNurtepdepennus ceera. udpakmus 01.09.2024 bubnnorexa [JOK
ceeta. Judpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. 10.01.2024 bubmmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOPHI M YCTPOUCTBA U 16.01.2024
YCIIOBUS MX O€30MaCHOTO PUMEHEHUS
["panu1bl TPUMEHUMOCTH 17.01.2024
36 KJlaccuueckor mexaHukH. [locTynarer bubnnorexa [JOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIHOCTH
OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. 23.01.2024
37 3amenJIeHHe BpPEMEHH U COKpallleHUe bubmorexa HOK
P P https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHEeprus U UMILYJIbC PEISITUBUCTCKON 24.01.2024
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U bubmorexa LOK
' P https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUs MOKOS
Kontponbnas pabora «OnrTuka. 30.01.2024
39 OCHOBBI cIEIIUATBHON TEOPUHU bubmorexa [TOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»
40 ®otonbl. Dopmyna I[Tnanka. DHeprus 31.01.2024 bubmnorexa [JOK
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpsITHE U HCCIEN0BAaHNE 06.02.2024 bubmuoteka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

dororddekra. OnbiTer A. T

https://m.edsoo.ru/ffOcffc4

CroneroBa
3akonsbl potodddexra. YpaBHeHHE 07.02.2024
42 OunmreitHa s porodddexra bubamorexa LOK
. ' https://m.eds00.ru/ff0d015¢
«KpacHas rpanuna» porospdexra
Jasnenne ceera. OnbrTel I1. H. 13.02.2024
43 JleGeneBa. XumMuueckoe AciCTBHE bubmmorexa [IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u 14.02.2024
44 MIPaKTUYECKOE TPUMEHEHHUE:
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3amau mo reMe «9JI€MEHTEI 20.02.2024 bubnunoreka LIOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHna. ONBITEI 21.02.2024
46 Pezepdopna o paccesHUIO 0-4acTu bubmmorexa [TOK
pLHOPA p t https://m.edsoo.ru/ff0d091a
ILnanerapnast Moaenp aToMa
27.02.2024 bu6nmorexa LIOK
47 ITocrymater bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenne u nornonieHre (OTOHOB 28.02.2024
48 I H}:e €X0JIec aToMa C O H(()l;o OBHS bubmorexa HOK
P pexol . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPyroi. Buasl criekTpoB
BonnoBrie cBolicTBa yacTul,. BorHEI 05.03.2024
49 ne bpoitns. Kopniyckynsipao- bubnmnoreka [JOK
BOJHOBOU Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE H3JTyICHHE
50 OtkpeITHE PaINOAKTUBHOCTU. OTBITHI 03.06.2024 bubmuoteka [IOK

Pesepdopaa mo onpeneneHuio cocraa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PAAOAKTUBHOI'O U3JTYYCHUA

o1

52

53

54

55

56

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U TTO3UTPOHHBIHN OeTa-
pacnan. I'aMma-nu3nydyenue

3Hepr1/m CBsI31 HYKJIOHOB B A1pC.

Snepusie peakiuu. SaepHbIid peakTop.

[Tpo6GieMbl, IePCIEKTUBBIL,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
YHEPTEeTUKHU

DneMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. MeTo 1kl HaOIOICHUS U
pPErucTpalyy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «®@yHaaMeHTaIbHbIE
B3auMoJicicTBU. ENUHCTBO
(bu3nYeCKOil KapTUHBI MUPa»

Bup 3Bé3nHoro neba. Co3Be3aus,
SIpKI/Ie SBéSJII)I, IIaHETHI, UX BUIUMOC
nemkenne. ComHeyHas cHCTeEMa

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprum ConHua u 3BE371

12.03.2024

13.03.2024

19.03.2024

20.03.2024

02.04.2024

03.04.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, UX OCHOBHEIC
XapaKTepUCTUKU. 3BE3/1bI II1aBHOU
IIOCJIEI0BATEIbHOCTH. BHYyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHBIE

09.04.2024



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MIPEICTABJICHUS O IPOUCXOKIACHUH U
sposronuu CoJIHIA U 3BE3]

58

Muneunsiii [1yte — Hama ['anakTuxa.
[Tonoxenue n aBmxenne CosHua B
lNanmakrtuke. ['anmaktuku. YEpHbIE NBIPHI
B sAJlpax rajJakTUK

10.04.2024

59

60

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MeraragakTuka

Hepemuennsie mpo6iieMbl acTpOHOMUU

16.04.2024

17.04.2024

61

KonTponpHas padorta «DJI1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

23.04.2024

62

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAILHON U
ATUYECKOH cdepax NesaTeTbHOCTH
yeJioBeKa

24.04.2024

63

64

65

O6o6mmaromuii ypok. Pons u Mmecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

Ob6o6maromuit ypok. Poib
¢du3nveckoil Teopun B GOpMUPOBAHUU
npeCcTaBiIeHu 0 HPU3NIECKOM
KapTHHE MHpa

O6o6maromuit ypok. Mecto
¢du3nUecKoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-

07.05.2024

08.05.2024

14.05.2024




HAay4YHBIX IIPEJCTABICHUN O IIPUPOJIE

66

67

Pe3epBHbIil ypok. MarHutHoe mnoJie.
DNeKTpOMarHuTHasE UHYKIUS

Pe3epBHblii ypok. Ontrka. OCHOBBI

CIIeIUAJILHON TEOpUHr 1
OTHOCHUTEILHOCTH

15.05.2024

21.05.2024

68

Pesepnniit ypok. KBantoBas ¢usuka.
DJIEMEHTBI aCTPOHOMUU U 1
acTpou3uku

22.05.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784







