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MNOACHUTEJIBHASA 3AIIMCKA

IIporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE cpegHero oomiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOXKEHHH H
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHMS OCHOBHOHM 00pa3oBaTelbHOH mporpammbl, mpenctaBieHHbIX B @I'OC COO, a takxe ¢ y4éToMm
(enepanbHON paboduell TPOrpaMMBI BOCIUTAHMS W KOHLENIMH IIperofaBaHus ydeOHoro mnpeamera «®Pmsmka» B 00pa3oBaTeNIbHBIX
opranmsanusax Poccuiickoii denepannu, peann3yonix OCHOBHbIE 00pa30BaTeIbHbIE IPOTPaMMEI.

CopneprkaHue MPOTpaMMEI 10 (HM3HKE HANpaBICHO Ha ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHWHBI MHpa oOydarommuxcs 10-11
KJIaccoB NpH o0ydeHMHM uX (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATENBHOCTHOro mnoxaxoma. IIporpamma mo ¢usmuke
cootBercTByeT TpedoBaHmsIM PI'OC COO K mIaHHPYEeMBIM JIMYHOCTHEIM, TPEAMETHBIM U METaIllPeMETHBIM pe3yabTaTaM 00y4eHHs, a TaKKe
YUHTBIBAET HEOOXOJMMOCTh peanu3aldl MEXIPEIMETHBIX CBs3el (HU3MKH C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMU IpeaMeTamMu. B Heit
OTIPENIENSIOTCSl OCHOBHBIE IIENU U3ydeHMsl (GU3HKH Ha YPOBHE CpelHero olIiero oOpa3zoBaHHMs, NMIAaHUPYEMBIE PE3YNbTAaTHl OCBOCHHUS Kypca
(U3UKN: TUIHOCTHBIE, METAaNlpeAMETHEIE, TPEeAMETHBIE (Ha 6a30BOM ypOBHE).

TIporpamma o ¢usuke BKIIIOYAET:

e  IUIAHHpYEeMBIE PE3yJbTaThl OCBOCHMS Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE IPEIMETHBIE Pe3yJbTaThl IO ToiaM

00y4eHus;

e  conepxanue yuyeOHoro npeamera «Pusukay Mo rogam o0ydeHus.

Du3nka Kak Hayka 0 HanOosee 00X 3aKOHAX MPUPOIBI, BEICTYIAs B Ka4eCTBE y4eOHOTO IpeaMeTa B MIKOJIE, BHOCUT CYIECTBEHHBIH
BKJIaJ B CHCTeMy 3HaHHH 00 okpyxkaromeM mupe. IIIKonpHBIH Kypc (QH3MKH — CHCTEMOOOPa3yoImuil Ul €CTECTBEHHO-HAyYHBIX YUeOHBIX
MIPEeAMETOB, MOCKONBKY (pU3MUecKHe 3aKOHBI JEXaT B OCHOBE MPOILECCOB U SBICHHH, H3ydaeMbIX XHMHEH, Ouoiormei, ¢usmdeckoit
reorpagueil u acrpoHomued. lcnomp3oBaHME ¥ aKTUBHOE IIpUMEHEHHE (M3MYECKUX 3HAHHWH OIpeneNseT XapakTep M pa3BHTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOTyYEeHHsI HOBBIX MAaTEPHAIIOB C 33JaHHBIMU CBOHCTBAMHU
U Apyrux. M3ydeHume (H3NKM BHOCHT OCHOBHOM BKIaa B (OPMHPOBAHHE €CTECTBEHHO-HAyYHOH KAapTUHBI MHpa OOydJaroIuxcs, B
(hopMupOBaHHE yMEHUH IPHUMEHATH HAYUHBIH METO/ IIO3HAHMS IIPY BBINOJHEHUH UMH YIeOHBIX HCCIIEOBaHHUMH.

B ocHOBy kypca ¢u3uku Iuist ypoBHsI cpemHero obmero o0pa3oBaHUWs IMOJOXKEH PsJ WAEH, KOTOpble MOKHO paccMaTpHBaTh Kak
HPUHIHIIBL €70 TOCTPOCHUSL.

Hoesn yenocmnocmu. B cOOTBETCTBUH ¢ HEH Kypc SBIISIETCS JIOTHYECKH 3aBEpPIIEHHBIM, OH COJICP)KUT MaTepual M3 BCEX pa3JIelioB
(U3MKH, BKIIOYAET KaK BOIIPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOH (HH3HKH.

Hoes cenepanuzayuu. B coOTBEeTCTBHU C HEll MaTepHal Kypca QU3HKH 00beIMHEH BOKPYT (u3HUYecKuX Teopuil. Begymum B Kypce
SBJIsAeTCsl QOPMUPOBAHHE ITPEACTABICHHI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U ITOJIE.

Hoea eymanumapuszayuu. EE peanmsanust mpennonaraeT HUCIOIb30BAHHE TyMAaHHTapHOTO TOTEHIHana (u3HMUeckod Haykw,
OCMBICIICHHE CBS3M pa3BUTHA (U3MKH C Pa3BUTHEM OOIIECTBA, a TaKKe C MHPOBO33PEHYCCKHMH, HPABCTBEHHBIMH M DKOJOTHYECKHMHU
npobieMamu.

Hoes npuxnaonoii nanpagnennocmu. Kypce GU3HKn npemnonaraeT 3HAKOMCTBO € MIMPOKAM KPYTOM TEXHUYECKHX U TEXHOJIOTHUECKUX
NPUIOKEHHUH N3yYEeHHBIX TEOPHH 1 3aKOHOB.

Hoesn sronocuzayuu peanrnsyeTcsi MOCPEICTBOM BBEICHHS JIIEMEHTOB COJCPKAHUS, MOCBSIIEHHBIX SKOJOTHYECKAM IIpodiIeMaM
COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pa3BUTHEM TEXHHKH W TEXHOJOTWH, a TakKe O0OCyXaeHHs mpobiieM palroHaIbHOTO
TIPUPOJIOTIONB30BAHNUS U SKOJIOTHIECKOH 0€30TTacHOCTH.

CTep)KHEBBIMHM  JJIeMEHTaMH Kypca (HM3MKM Ha YpOBHE CpeJHEro oomero o0pa3oBaHMs SBISIFOTCS (DU3HMUECKHE TEOpUH
(popmupoBanme TpencTaBICHHH O CTPYKType IOCTPOeHUs (usmdeckoi Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB M IIPHHIIMIIOB B
COBPEMEHHBIX MPEJCTaBICHUIX O IPUPO/JE, TPAHNUIAX TPHMEHUMOCTH TEOPHH, [ISl ONMMCAHNS €CTECTBEHHO-HAYIHBIX SBICHUI U IIPOILIECCOB).

CHCTeMHO-JIeITeNbHOCTHRIA MOAXO0A B Kypce (U3MKM peanu3yercsi NMPEexAe BCero 3a CYET OpraHM3aliH JKCIEePUMEHTATIbHOMN
JeaTenbHOCTH oOydarommxcs. s 6a30Boro ypoBHS Kypca (DHU3HKH — 3TO HCIIONB30BAaHME CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
9KCIIEPUMEHTOB ¥ J1ab0paTOPHBIX paboT, KOTOPHIE B MpOrpamMMe Mo Gpu3HKe 00beANHEHBI B OO CIIHCOK YYEHHYECKHX MPAKTHIECKUX PadoT.
Brigenenne B yKa3aHHOM TIepedHEe Ja0OpaTOPHBIX pabOT, MPOBOAMMBIX JUII KOHTPONS W OIEHKH, OCYIIECTBISICTCS YyJacTHHKaMU
00pa30BaTeNILHOTO IIpoLecca MCXOAS W3 OCOOEHHOCTEH IUIAHMPOBaHUS M OCHalleHus kabuHera Qusuku. IIpum sTom obecrieunBaercs
OBJafieHHEe 00YJaIOMUMHUCS YMEHHUSIMH IIPOBOJUTH KOCBEHHBIE H3MEPEHHS, HCCIEOBAHMUS 3aBUCHMOCTEH (DM3HIECKIX BENNIUH U OCTAHOBKY
OIIBITOB IO TIPOBEPKE MPEUIOKEHHBIX THIIOTE3.

bonbuioe BHMMaHWE yAENSETCS PEUICHHI0 PAacYETHBIX W KAadeCTBEHHBIX 3anad. [Ipum 3ToM Ui pacu€THBIX 3a1ad MPHUOPHTETOM
SBJIAIOTCS 3a1a4H C SIBHO 3aJaHHOI (HU3MIECcKOi MOJENbI0, TO3BOISIONINE IPUMEHATh H3YISHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO
pa3aeiia Kypca, Tak U UHTETPUPYs 3HAHUS W3 Pa3HBIX Pa3JeIOB. 21.]'[5{ Ka4CCTBCHHBIX 3a1a4 NPUOPUTETOM SABJIAKOTCA 3alaHUA Ha O6’]>$[CHeHl/IC
TIPOTEKaHUs (PU3NIECKUX SBICHHUH U MPOIECCOB B OKPYKAIOMIEH *KN3HH, TpeOyIome BEIOopa (HH3HIECKOil MOJEIH ISl CUTYalluH MTPAaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanmaMun @I'OC COO k MaTepHaIbHO-TEXHHIECKOMY OOeCIIeUeHHI0 y4eOHOro mponecca 0a30BEIif yPOBEHb
Kypca Gpu3uKH Ha ypOBHE CpeIHEro oOIIero oOpa3oBaHMs JOJDKEH M3ydaThCs B YCIOBHSAX MPEIMETHOTO KaOWuHeTa (DU3UKH WIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEJMETOB e€CTECTBEHHO-HAy4YHOro LK. B kabuHere (M3MKK NODKHO OBITH HeoOXomumoe abopaTopHOe
o0opyJoBaHUE AT BBINONHEHHS YKAa3aHHBIX B TporpaMMe IO (HU3MKE YYSHHYECKMX IPAKTHUECKUX paboT M IEeMOHCTPalMOHHOE
oOopyznoBaHue.



JleMoHCTpanoHHOEe 000pynoBaHHe (GOpMHUpYETCs B COOTBETCTBHM C NPUHLMIIOM MHHHMAaJIbHOH JOCTaTOYHOCTH M OOEcredmBacT
TIOCTAaHOBKY IEPEYUCIICHHBIX B NpOrpamMMe MO (HU3MKE KIIOUEBBIX JEMOHCTpPAIMH JUIS HCCIESJOBAaHUS H3ydaeMbIX SBIEHHH M IPOIECCOB,
SMIMPUYECKUX ¥ QYHIAMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKHX IIPUMEHEHUH.

JlaGopaTtopHoe o00OpynOBaHHE MI1 YUCHHUSCKHX IPAKTHIECKHX paboT Qopmupyercss B BHAE TEMaTHUECKHX KOMIUIEKTOB U
obecnieynBaeTcsi B pacuére OJHOrO KOMIUIEKTA Ha IBYX oOyuaromuxcs. TemaTHueckue KOMIUIEKTbI J1a00paTOpHOro 000pyaOBaHUS TOJDKHBI
OBITH IOCTPOCHBI Ha KOMIUICKCHOM HCIIOJIE30BaHHU aHAIOTOBBIX U IMU(POBBIX MPHOOPOB, a TAK)KE KOMIBIOTEPHEIX H3MEPHTEIBHBIX CHCTEM B
BUie IU(POBBIX Ta0OPATOPHIA.

OCHOBHBIMH LEJISIMU H3Y4eHUS (QU3UKH B 00IEM 00pPa30BaHUN SBISIOTCS:

(hopMHpOBaHNE MHTEpECa M CTPEMIICHHSI OOYJAIONIMXCsl K HAyYHOMY H3YYEHHIO HMPHUPOIBI, Pa3BUTHE MX HHTEIUICKTYaIBHBIX U
TBOPYECKUX CIIOCOOHOCTEH;

pa3BHTHE TNPEACTABICHHH O HAyYHOM METOJe IO3HAaHWS M (H)OPMHPOBAHUE HCCIIENOBATEIBECKOTO OTHOIICHHS K OKPY)KAIOUIHM
SIBJICHUSIM;

(opMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3YYEHHs OCHOB CTPOCHMS MaTepuu M (yHIaMEHTAJIbHBIX 3aKOHOB
¢busmky;

(hopMupOBaHNE YMEHUH OOBSICHATH SIBICHUS C HCIIOJIb30BaHNEM (PU3MUECKUX 3HAHWUI W HAyYHBIX OKA3aTeNbCTB;

(hopMHupOBaHKE NPENICTABICHUH O PO (GU3HUKH TSI PA3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHHL.

JlocTiokeHne 3THX Lesiel o0ecreunBaeTcsl pelieHHeM CIIeAyIoNX 3a/1ad B Ipolecce U3ydeHHs Kypca (GM3HKH Ha YPOBHE CPEIHEro
o0miero o6pa3oBaHus:

NpUOOpEeTeHNe CHUCTEeMbl 3HAHUH 00 oOmuX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs MEXaHHUKY,
MOJICKYJIIPHYIO (PU3UKY, JJIEKTPOANHAMHKY, KBAHTOBYIO (PM3UKY U JIEMEHTHI acTPO(QU3UKH;

(hopMupOBaHHE YMEHUH MPUMEHSATh TEOPETHUECKUE 3HAHUSA JUI OOBSICHEHUS (DM3WIECKUX SIBICHUH B MPUPOAE M AN NPHUHITUSL
MPAKTUYECKUX PELIEHUN B IOBCETHEBHOM JKU3HU;

OCBOGHHME CIIOCOOOB pELIeHMS pa3IMYHBIX 3a7ad C SBHO 3aJlaHHOW (Qu3Mdeckodl Mozenbro, 3amad, MHOJpa3yMEBarOINX
CaMOCTOSITENIFHOE CO31aHNe (PU3MUECKON MOJIETH, aieKBaTHOHN yCIOBHAM 33/1a4H;

MOHMMaHNe (HU3UIECKUX OCHOB U IIPUHIUIIOB ACHCTBHS TEXHUUECKUX YCTPOICTB U TEXHOIOTHYECKUX MPOIIECCOB, UX BIUSHUS Ha
OKPY’KaIoIIyIo Cpey;

OBJIaZICHHE METOJaMH CaMOCTOSITEILHOTO INIAHMPOBAHUS M POBEICHNS (PU3NUECKUX IKCIEPHUMEHTOB, aHAJIHM3a 1 HHTEPIPETaluH
UH(OPMAIHH, ONPEeNICHUs JOCTOBEPHOCTH MOTYyHIEHHOTO Pe3yNIbTaTa;

CO3JlaHMe YCJIOBUH JUIA Pa3BUTHUs yMEHHUH IPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOH NEeATeIbHOCTH.

Ha usyuenue ¢pusuku (0a30BbIil ypOBEHB) Ha YPOBHE CpeHEro obIero oopasoBanus otBoautcs 136 yacos: B 10 kmacce — 68 vacos (2
yaca B HefIeno), B 11 xiacce — 68 gacoB (2 yaca B HEZEIIO).

Tlpemnaraemenii B mporpaMme 1o (U3HMKE MEPEYCHb Ja0OPATOPHBIX U MPAKTUUCCKUX PabOT SBISICTCS PEKOMCHIOBAHHBIM, YYUTENb
JieNiaeT BBIOOP MPOBECHNUS 1a00paTOPHBIX paOOT U OTBITOB ¢ YIETOM WHIHUBHIYAILHBIX 0COOCHHOCTEH 00yJYatONIMXCS.



COJEP)KAHUE OBYUYEHUS
10 KJIIACC

Pa3znen 1. ®u3nka 1 MeTObl HAYYHOT0 MO3HAHHUSA
®usuka — Hayka o mpupoje. Hayunsle mMeTonsl Mo3HaHUs OKpyxkawomero mupa. Ponp skcnepuMeHTa M TEOpUH B
npolecce MO3HAHMS IPHPOBI. DKCIIEPUMEHT B (hU3MKeE.
MonenupoBanue Gpu3MYeCKUX sBIEHUN U mporeccoB. Haydynsie runotessl. dusndeckue 3aKOHBI U TEOPUH. | paHUIIBI
HNPUMEHAMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHINIT COOTBETCTBYS.
Posnb 1 MecTo Gpu3nku B popMHUPOBaHHN COBPEMEHHOH HAyIHOW KapTUHBI MUPA, B IPAKTUUESCKOW SSITEIbHOCTH JTIOACH.
Jlemoncmpayuu
AHanorossle U HU(PPOBBIE U3MEPUTETBHBIE TPHOOPHI, KOMIBIOTEPHBIE JATUHKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe gBmkeHre. OTHOCHTENIBHOCTh MeXaHHYecKoro IBrkeHus. Crucrema otcuéra. TpaekTopus.

Ilepememnienne, cKopocTh (CpeIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUaIbHON TOUKHU, X MPOEKIHN
Ha OCH CHCTeMBI KoopauHat. CI0KeHUe TIepeMEIeHHH U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOpPEHHOE MpAMONMHEHHOE [BIXKEHHe. [paduky 3aBHCHMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOPEHUSL, IyTH U NIepEeMEICHUS] MaTepHAIbHOH TOYKH OT BPEMEHH.

CBo0OozHOE masieHue. Y CKOpeHHe CBOOOTHOTO aACHHSI.

KpuBonuneitnoe naBuxenue. [[BukeHne MaTepUabHOW TOUKU IO OKPYKHOCTHU C IOCTOSIHHOM IO MOIYJIO CKOPOCTBIO.
VYri0Bast cCKOpoCTh, IMHEHHast ckopocTb. [lepron u yactoTa obparenus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHnueckue ycTpOWCTBA M IPAaKTHYECKOE NPHUMEHEHHE: CIHAOMETp, ABIKECHHE CHApSAOB, IECMHbIE M pPEeMEHHBIE
nepeaavu.

Jlemoncmpayuu

Mogens cucTeMbl 0TCUYETA, HILTIOCTPAINS KHHEMAaTHYECKUX XapaKTEePUCTHK ABHKEHHSI.

TIpeoGpaszoBanue ABIKEHUI C UCIIOIb30BAaHHEM MPOCTHIX MEXaHU3MOB.

TTanenue Tex B BO3ayXe U B pa3peKeHHOM MPOCTPAHCTBE.

HaGmonenve nrmxeHus Tena, OpOIIEHHOTO MO YIIIOM K TOPH30HTY U TOPU30HTAJIBHO.

W3mepenne yckopeHHs: CBOOOIHOTO MaCHHS.

HampasneHne ckopoCcTH IpU JBIKEHHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomut

Vi3ydeHre HepaBHOMEPHOTO JABHXKEHUS C LIENTBIO OIIPE/ICNICHUs] MTHOBEHHOI CKOPOCTH.

HccnenoBanre COOTHOIICHUS MEXKAY IIyTSMH, HNPOWHACHHBIMH TEJIOM 32 MOCIENOBaTeNIbHbIE PaBHBIE NPOMEXKYTKH
BPEMEHH P PaBHOYCKOPEHHOM JBIKEHHH C HAYAILHOM CKOPOCTBIO, PABHOH HYIIIO.

V3ydeHne qBHKEHUS IIAPHKA B BI3KOH JKUIKOCTH.

W3ydenne IBIKEHNUS Tea, OPOMIEHHOTO TOPU30HTANBHO.

Tema 2. /lunamuxa

IIpunuun ornocurensHocTu [Manunes. [lepBeiii 3akoH HbetoToHa. HepuyanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprno3uuuu cuil. Bropoit 3akoH HbroToHa i MarepuaibHON TOYKU. TpeTuil 3akoH
HsroToHa 1y1st MaTepHanbHBIX TOUEK.

3akoH BceMupHOTro Tsrotenus. Cnma Tspkectu. IlepBas KocMIdeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunsr TpeHus (MoKosi, CKoNbxXeHus, kadyenus). Cuina tpenus. Cyxoe tpenue. Criia TpeHHUs CKOJNBXEHUS U CHla
Tpenus nokost. Koadduunent tperns. Cuia COnpoTHBIEHHUS MTPU JBHKEHUH TeJla B )KUAKOCTH WIIH Ta3e.

TlocTynaTensHoe 1 BpamaTenbHOE IBIKEHHE a0COTIOTHO TBEPIOTO Tela.

MOMEHT CHITBI OTHOCUTENBHO OCH BpalieHus1. [Tnedo cruibl. Y cnoBus paBHOBECHs TBEPOIO Tea.

TexHmueckue ycTpoicTBa U MPAKTHIECKOE IPHMEHEHNE: OAIUITHAKH, IBIDKEHHE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUH.

CpaBHEHHE Macc B3aMMOACHCTBYIOIIHX TeIL.

Bropoii 3akoH HbroToHa.

M3mepenue cui.

CrnoxeHue cCui.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT Ae(OPMAIUH.

HesecomocTs. Bec Tena nmpu yckOpeHHOM NOAbEME U NaJCHUN.

CpaBHeHl/Ie CHJI TPEHUA IMOKOs, KAYCHUS U CKOJIbKCHUA.

YcnoBus paBHOBecHs TBEPAOTO Tena. Bumsl paBHOBecHSI.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomel

W3zydenne nBmkeHus Opycka 110 HAKJIOHHOH ITOCKOCTH.

VccnenoBanue 3aBHCUMOCTH CHJT YIIPYTOCTH, BOSHHUKAIOIIUX B IIPYXKUHE H PE3UHOBOM 00paslie, OT ux AehopManum.

HccnenoBanue ycnoBHi paBHOBECHS TBEPAOTO TENA, UMEIONIETO OCh BPAIEHHS.



Tema 3. 3akoHnvl coxpanenus 6 mexanuke

Hmnynbc MarepuanbHOil TOYKH (TeNa), CHCTEMbI MAaTEPHATBHBIX TOYCK. VIMITyIIbC CHIIBI M M3MCHEHHE MMITYJIbca Tela.
3aKoH COXpaHEHHUs UMITyJbca. PeakTHBHOE ABMKEHHE.

Pabora cuiiel. MOIHOCTE CHIIEL.

Kunetndeckas sHeprus MarepuanbHoOi Touku. Teopema 00 H3MEHEHUH KMHETUYECKOH YHEPTUH.

IlorennmansHas sHeprus. [loTeHIManbHas dHEPTrUs ynpyro NeOpPMHUPOBAHHOW MpPYKUHEL [loTEeHIMAaNbHAs 3HEPTHS
Tena BOJIM3K MOBEPXHOCTH 3EMIIH.

IloTeHnManpbHBle W HEMOTEHNUANBHBIC CHIBL CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHJ C M3MCHCHHEM MEXaHHYCCKOM
SHEPrHH CUCTEMBI TeJ. 3aKOH COXpaHEHHsI MEXaHUYECKON YHEPTUU.

Ynopyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: BOJAOMET, KONEP, NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs] UMITyJIbCa.

PeakTuBHOE IBIKEHUE.

Tlepexon MOTEHIMATIBHOWM YHEPTHH B KHHETHYCCKYIO H 00OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopmuie pabomut

M3yuenne abCOMOTHO HEYNPYTOTO yaapa ¢ HOMOUIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ M3MCHECHHEM MEXaHHYCCKON SHEPTUH Tella Ha MPUMEPE PACTSHKEHUSI PE3HHOBOTO
KIyTa.

Pazgen 3. MousiekyasipHast GuU3MKa U TePMOAMHAMHUKA

Tema 1. Ocho6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KMHETHYECKOH TEOpHUH M HMX ONBITHOE 00OCHOBaHME. BpoyHOBCKOE ABMKEHHE.
Juddysust. Xapakrep ABMKEHUS M B3aUMOJACHCTBUS YacTHUIl BellecTBAa. MOAENIN CTPOCHHUS ra30B, KHUIKOCTEH W TBEPIBIX TN U
00OBsICHEHHE CBOMCTB BELIECTBAa Ha OCHOBE THX Mojeneld. Macca m pasmepsl Moiekyid. KommdectBo Bemectsa. [TocrostHHas
ABorazpo.

TemnoBoe paBHOBecue. TemnepaTypa u e€ usMmepenue. [llxana temnepatyp Lienbcus.

Mogens uaeansHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHYECKOH TEOPHH HACANBHOTO rasza. AGCOMIOTHAs
TeMIepaTrypa Kak Mepa CpeiHed KHMHETHYeCKOH SHEepriM TEeIIOBOTO IBIKEHMs dacTull rasa. lllkama temmeparyp KenmbpuHa.
T"azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kunaneiipona. 3akon [anbToHa. M3ompoueccsl B MI€IBHOM ra3e C IOCTOSHHBIM
KOJIMYIECTBOM BellecTBa. I'padudaeckoe mpeacTaBIeHne N30MPOLECCOB: H30TEPMa, H30X0pa, n300apa.

TexHnuyeckue ycTpoHCTBa U MPAKTHIECKOEe IPIMEHEHHE: TEPMOMETP, OGapoMeTp.

Jlemoncmpayuu

OmnBITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBa, (OTOrpadiy MOJIEKYJ OPraHMIECKHX COSTUHEHHUI.

OmnprThl 10 MU Hy3Un KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO ABHXKEHUSI.

Mopens onsita LlITepHa.

OTIBITHI, JOKA3bIBAOIINE CYIIECTBOBAHIE MEXXMOIEKYISIPHOTO B3aNMOACHCTBHSI.

Mogenb, WUTIOCTpUpYIOLas IPUPOAY AAaBICHUS ra3a Ha CTEHKH COCyaa.

OTBITH, MILTIOCTPHUPYIOMINE YPAaBHEHNE COCTOSHUS HJIEATbHOTO Ta3a, H30IPOIIECCHL.

YVuenuveckuii sxcnepumenm, nabopamopnule pabomul

OmpeneneHne Macchl BO3TyXa B KJJACCHOH KOMHATe Ha OCHOBE M3MepeHHi 00bEMa KOMHATEHI, JaBICHHS U TEMIIePaTyphl
BO3/lyXa B HEH.

HccnenoBanue 3aBHCHMOCTH MEXIY AapaMeTPaMy COCTOSHHS pa3peKeHHOTO rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepMoauHaMuueckasi cucreMa. BHYTpeHHsSI 3HEprus TEpMOJMHAMUYECKOH CHCTEMBI M CHOCOOBI €€ W3MEHEHWUs.
KommuectBo Temnmotsl u  pabota. BHyTpeHHss »SHeprus OZHOATOMHOTO WJEANbHOTO Ta3a. Buasl Temmonepenadn:
TEIJIONPOBOAHOCTD, KOHBEKIIMS, U3JTydeHHe. Y IeTbHast TeIUIOEMKOCTD BellecTBa. Koan4ecTBo TeIUIOTH pH TemIonepeaaye.

Tonstne 06 agmadbatHoM mpornecce. [lepBrlif 3akoH TepMoarHAMUKH. [IprMeHeHNe TIEpBOTO 3aKOHA TEPMOIIMHAMUKH K
m3onporieccam. ['padpudeckas HHTeprpeTalys padboThI rasa.

Bropoii 3akoH TepmonuHamMuky. Heo6paTnMocTs Ipo1ieccoB B IPHPOJIE.

TennoBble MaIlIMHBL. HpI/IHLLI/Il'l])I ﬂeﬁCTBHH TCIJIOBBIX MAaIIIHH. HpeoGpaSOBaﬂnﬂ OHCPruM B TCIUIOBBIX MallWHAaXx.
Koabdumnmenr mone3noro neiicteus TtermoBoit MamuHbl. [{ukn KaprHo u ero kod3hGHUIMEHT MOJE3HOro JeiCTBUS.
DKoJI0THYeCKHe MPOOIEMBI TEeINIOIHEPTeTHKN.

TexHuueckue yCTpoiCTBa M MPAKTUYECKOE NPHMEHEHHE: JBUraTellb BHYTPEHHErO CropaHus, OBITOBOW XOJIOJMIBHHK,
KOHHIFOHEP.

Jlemoncmpayuu

M3menenne BHyTpeHHEH SHEPTUH Tella TIPH COBEPIIEHUN PabOTHI: BEIIET MPOOKK M3 OYTHUIKH IO JEHCTBHEM CHKaTOro
BO3/yXa, HarpeBaHue dpupa B JTaTYHHOU TpyOKe MyTEM TpeHHs (BUICOAEMOHCTPALINS).

M3meHeHne BHYTpEeHHEH 9HEpTruy (TeMieparypsl) Tena nNpH Terionepeaaye.

OmBIT 10 a1MabaTHOMY PACIIMPEHHIO BO3AyXa (OIIBIT C BO3AYIIHEIM OTHHBOM).

MO}IGJ’IH l'lapOBOﬁ Typ6l/leI, JABUTATEJISL BHYTPEHHETO CrOpaHus, pEaKTUBHOI'O ABUTATEIIA.

Yuenuuecxuii sxcnepumenm, nabopamopnuie pabomet

N3mepenue ynenbHOM TEoEMKOCTH.



Tema 3. Aepezammnvie cocmoanusa éeujecmea. Pazosvie nepexoonvt

ITapoo6pazoBanne u kongeHcanus. Mcmapenme n kumeHue. AOGCONIOTHas M OTHOCHTENbHAs BJIAXKHOCTb BO3IyXa.
Hacemennsrit map. Y nenpHast TemnoTa napooOpa3oBaHust. 3aBUCHMOCTb TEMIIEPATyphl KUIIEHHUs OT JaBICHHS.

Teépnoe Teno. Kpucrammueckue u aMopdHble Tenma. AHH30TPONMS CBOWCTB KpHCTALIOB. JKHIKHE KPUCTaJLIBL
CoBpemenHbIe MaTepuainsl. [InaBnenne u kpuctamusanus. Y eiabHas Teriora miasnenus. Cyomimanust.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckue yCTpoicTBa M INPAKTHUECKOE INPUMEHEHHE: THTPOMETP U IICUXPOMETpP, KaJOpHUMETP, TEXHOJIOTHU
HOTy4YEeHHs COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIe HAHOMATePHAIOB, H HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoICTBa HACBIIIEHHBIX MTAPOB.

Kunenue npy MoHWKEHHOM JaBICHHU.

CriocoObl U3MEPEHHUS BIAKHOCTH.

HaGmoenne HarpeBaHys U IUIABJICHHUS KPUCTAIUINIECKOTO BEIIECTBA.

JleMoHCTpaius KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomui

M3mepenne 0THOCUTENBHON BIaXXHOCTH BO3/1yXa.

Pa3nen 4. DnekTpoaMHamMuKa

Tema 1. Inexkmpocmamuxa

OnexTpu3anys Tel. OJEeKTpUYecKHi 3apsna. J[Ba BuAa SIIEKTPUYECKHX 3apsmoB. [IpOBOAHHMKH, AWDICKTPUKH U
MOTYTIPOBOJHHUKHU. 3aKOH COXPAHEHHUS NEKTPUIESCKOTO 3apsa.

BsaumoneiictBue 3apsanoB. 3akoH Kynona. Todeunslil anekrpudeckuil 3apsa. DnekTpuueckoe noje. HampsxEHHOCT
INEKTPUIECKOTO M. [IpHHIUIT Cynepo3uuy dIEKTPUIECKUX ToJiel. JIMHIN HanpsDKEHHOCTH AJIEKTPUIECKOTO HOJIS.

Pabora cun amextpocratmyeckoro mois. IloTeHmman. PasHocte moTeHnmanoB. [IpOBOAHHMKM W AUDIEKTPUKH B
JNEKTPOCTATHYECKOM ToJie. J{MaeKkTpruueckas IpOHUIAeMOCTb.

OnexrpoémrocTs. KoHmeHcaTOp. DNEKTPOEMKOCTD IIIOCKOTO KOHAEHCATOpa. DHEPIHs 3apsHXKEHHOT0 KOHJICHCATOPA.

TexHuyeckue yCTpPOHCTBa M HPAKTUUECKOE MPUMEHEHHE: JJIEKTPOCKOII, JJIEKTPOMETP, 3JIEKTPOCTaTHUECcKas 3allnTa,
3a3eMJIEHHE AIICKTPONIPHOOPOB, KOHICHCATOP, KOMMUPOBAIBHBIN anmapaT, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

YCTpoHCTBO M NPUHIUI JEHCTBUS JJIEKTPOMETpa.

BsaumoneiicTBre HAIEKTPU30BaHHBIX TEIL.

DJIeKTpUYECKOe MoJIe 3apsHKEHHBIX Tell.

IIpoBomHMKH B 3IIEKTPOCTATHIECKOM IOJIE.

DJeKTpocTaTHyYecKas 3aIluTa.

JIMDIEKTPUKH B 37I€KTPOCTATHYECKOM ITOTIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEGHCATOpa OT IUIONIAJM IUIACTHUH, PACCTOSHUS MEXIYy HUMH U
JFINIEKTPUIECKOHN MTPOHUIIAEMOCTH.

OHeprus 3apsHKeHHOTO KOHAEHCATopa.

YVuenuueckuii sxcnepumenm, nabopamopnuie pabomul

M3mepenue 21eKTpoEMKOCTH KOHAECHCATOpa.

Tema 2. Ilocmosannwlii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DneKTpuyecKuil TOK. Y CIIOBHUS CYIIECTBOBAHUS AIEKTpUIecKoro Toka. Vicrounuku Toka. Cria Toka. [1ocTOSTHHBIH TOK.

Hanpsoxenue. 3akon OMa Juis ydacTKa LeTH.

DnexTprdIecKoe CONMPOTHBICHHE. Y ACIFHOE CONPOTUBIICHHE BemecTBa. [locnenoBarensHoe, MapamiensHoe, CMEIIaHHOe
COeTMHEHNE POBOTHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoymns—JIeHa. MOIHOCTb 3JIEKTPHUYECKOTO TOKA.

DNEeKTPOABIKYIAs CHJIAa W BHYTPEHHEE CONPOTHBICHWE HCTOYHHKA TOKa. 3akoH OMa g TONHOW (3aMKHYTOH)
anexkTpudeckoil nenu. Koporkoe 3amblkaHue.

OJNeKTpoHHAs TPOBOAMMOCTH TBEPIBIX METANIOB. 3aBHCHMOCTb CONPOTHUBIECHHS METAIOB OT TEMIepaTyphL.
CBepXIpOBOIUMOCTb.

OnexTpryecKuil TOK B Bakyyme. CBOMCTBA 3I€KTPOHHBIX ITy9KOB.

[MonynpoBoguukyu. CoOCTBeHHas M MNpPUMECHas MPOBOAMMOCTh MONMYyNpoBoAHUKOB. CBoiicTBa pP—N-mepexona.
ITonynpoBoIHUKOBBIE TPUOOPEIL.

DJeKTpHYECKUH TOK B paCTBOPAX M PacIulaBax dJIEKTPOJIUTOB. DIEKTPOIUTHIECKAs! IUCCOMUAINS. DIEKTPOIIH3.

DnexTpuyeckuii TOK B ra3ax. CaMOCTOSTEIbHBIN 1 HECAMOCTOATENbHbIN pa3psaa. Monnus. [1na3ma.

TexHmueckue yCTpOHCTBa M TPaKTHYECKOE IPHMEHEHHE: aMIIepMeTp, BONBTMETP, peocTaT, WCTOYHUKH TOKa,
JNIEKTPOHArPEeBaTENbHbIE MPUOOPBHI, INEKTPOOCBETUTENbHBIE MHPUOOPHI, TEPMOMETP COIMPOTHBICHHS, BaKyyMHBIH WO,
TEPMHCTOPHI X (POTOPE3UCTOPHI, OITYPOBOTHUKOBBII U0, TaTbBaHUKA.

Jlemoncmpayuu

I/I3M6peHl/Ie CHJIbI TOKA U HAIIPS>KCHUA.

3aBUCHMOCTb CONPOTHBICHHS IMINHIPHIECKUX IPOBOAHIKOB OT JUIMHEL, IUTONIA M IIOTIEPEYHOTO CEUEHHS i MaTepHaa.

CMenraHHoe COeIMHEHUE TIPOBO/IHUKOB.

IIpssmoe w3MepeHue OHIEKTPOABIKYIIEH CHIBL KOpOTKOe 3aMbIKaHHE TalbBaHWYECKOTO JJIEMEHTa M OIEHKa
BHYTPEHHETO COMPOTUBIICHHS.



3aBHCUMOCTh COMPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATypPHI.

IIpoBoAMMOCTB AIIEKTPOIIUTOB.

HckpoBoii pa3psa v IpOBOAUMOCT BO3IyXa.

OIHOCTOPOHHSS IIPOBOIMMOCTD THOA.

Yuenuuecxuii sxcnepumenm, nabopamopnuie pabomel

3ydeHne cMeIaHHOTO COEJMHEHUSI PE3UCTOPOB.

HM3mepenne 3neKkTpoaBHKyIIeH CHIIBI HCTOYHNKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHUS.

HaGmonenwue smexrponusa.

MesxnpeaMeTHbIe CBA3U

Mzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCymIeCTBISCTCA C YIETOM COIEPKATEIBHBIX MEKIPEIMETHBIX
CBsI3el ¢ KypcaMy MaTeMaTHKH, OHOJIOTUH, XHMHUH, Feorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvie nonsamus, CBI3aHHBIE C HM3YYEHHEM METONOB HAyYHOTO MO3HAHUS: SBICHUE, HaydHBIH (akT,
THIOTE3a, (pr3udeckas BeMUMHA, 3aK0H, TEOpHs, HaOJII0IeHNe, IKCIIEPIMEHT, MOISIIMPOBaHUE, MOJIEIIb, H3MEPEHHE.

Mamemamuxka: pelieHHe CUCTEMBbl ypaBHEHUH, NTUHeHHas (yHKIus, mapaboia, rumep0oia, X rpadukd U CBOMCTBA,
TPUTOHOMETpHUYECKHE (YHKIUH: CHHYC, KOCHHYC, TAHTCHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKJECTBO, BEKTOPHI 1
UX MPOEKIUH Ha OCH KOOPJIUHAT, CII0KEHHE BEKTOPOB.

Buonozusa: MexaHuueckoe IBIDKEHHE B XKHMBOU mpupoje, nuddysus, ocMoc, TEMI00OMEH JKHBBIX OPTaHU3MOB (BHIbI
TeIIoNepe/iauy, TEINIOBOE PABHOBECHE), JJICKTPUIECKHE SIBJICHHS B )KUBOW IIPHPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJISIPHAs Macca, TEILIOBbIE
CBOIfcTBa TBEPIBIX TeJ, J>KUAKOCTEH M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAIOB, MJICKTPOJIMTUYECKAs JUCCOIHMALINS,
rajgbBaHMKA.

Teoepaghus: BIaXXHOCTb BO3/lyXa, BETPBL, OapoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBIDKCHHH C HCIIOIB30BAHMEM MEXaHU3MOB, YUET TPEHUS B TEXHHKE, IOAIIUIHHUKH,
UCIIONBb30BAaHNE 3aKOHA COXPAaHEHHsS HMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M JpYTue), IBUTaTellb BHYTPEHHETO CTOPAHHS,
napoBas TypOuHa, OBITOBOH XOJOAWIBHHK, KOHIMIIMOHED, TEXHOJIOTHHU IMONYy4YECHHS COBPEMEHHBIX MaTepHaloOB, B TOM YHCIIE
HAaHOMATEepPHAIOB, M HAHOTEXHOJOTHHM, 3JIEKTPOCTaTHYECKas 3aIlUTa, 3a3eMIICHHE 3JIEKTPONPHOOPOB, KCEPOKC, CTPYHHBII
HPUHTEP, DIIEKTPOHArpeBaTeIbHBIC TPUOOPHI, AEKTPOOCBETHTEIbHBIE TPHOOPEI, TaJIbBaHHKA.

11 KIIACC

Pazgen 4. DiekTpoauHAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUA

ITocTosiHHBIE MarHuThl. B3ammopelicTBUe MOCTOSIHHBIX MarHUTOB. MarHuTHOe mose. BeKTop MarHUTHOM MHIYKLMH.
[IpyHUIMI Cyneprno3uiuy MarHUTHBIX Tojei. JIMHUKM MarHuTHOW WHAyKuuu. KapTuHa AMHMA MarHUTHOW WHAYKIUHM TIOJIS
MOCTOSIHHBIX MarHUTOB.

MarsuTtHoe moJie TIPOBOHHKA ¢ TOKOM. KapTuHa MHUHMIA WHAYKIIMA MATHUTHOTO TOJIS JUTMHHOTO MPSMOTO MPOBOJHHUKA
1 3aMKHYTOTO KOJIBIIEBOT'O MTPOBOJIHMKA, KAaTYIIKH ¢ TOkOM. OnbIT Dpcreaa. BzanmoneicTBie MpoOBOAHUKOB C TOKOM.

Cuta Ammiepa, e€ MOITyJIh U HalpaBJICHHE.

Cuna JlopeHua, e€ Moaynb U HanpapieHue. J[BiKeHue 3apsHykKeHHOM YacTHIBI B OJJHOPOJIHOM MarHMTHOM nose. Paborta
cuibl Jlopenna.

SIBneHHE BIIEKTPOMATHUTHOW MHAYKIHH. [I0TOK BEKTOpa MAarHUTHON WHIYKIUH. DICKTPOJBIDKYIIAS CUNA WHIYKIIHH.
3aKoH ANEKTPOMarHuTHOM HHIyKuuu Papanes.

BuxpeBoe snexkrpuueckoe mnosie. DIEKTPOJBUIKYIIAsS CUJIa UHIYKIUK B MPOBOJHUKE, BUXKYIIEMCS MOCTYNATENIbHO B
OJ/IHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenua.

WHIyKTUBHOCTD. SIBJIEHIE CAMOMHIYKITHH. DJICKTPOIBIKYIIAS CHIa CAMOMHIYKITUH.

DHeprus MarHATHOTO TIOJISI KATYIITKH C TOKOM.

DJIeKTpOMarHuTHOE ToJe.

TexHHYEeCKHE YCTPONCTBA M MPAKTHUECKOE MPUMEHEHHUE: MMOCTOSHHBIE MarHUTHI, JIEKTPOMArHUTEI, JICKTPOBUTATENb,
yCKOpI/ITCJ'Il/I OJICMEHTAPHBIX YaCTHUII, I/IHllyKL[I/IOHHaﬂ 1e4Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJ'IOHBHPI@ QJICKTPOHHOI'O nylnca MAar"guTHBIM I10JIEM.

JIMHUY WHIYKIIMA MarHUTHOTO TIOJISL.

BzaumopeiicTBue IBYX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JetictBue cuibl JlopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBIIeHME NIEKTPOMATHUTHOW MHYKIIUH.

IIpaBuiio Jlenua.

3aBI/ICl/IMOCT]> 3HeKTpOﬂBH)KyIJ.[Cﬁ CHJIbI I/IH}lyKLU/Il/I OT CKOPOCTU U3MCHEHUA MAarHUTHOI'O IMOTOKaA.

SIBIIeHMEe CAMOMHIYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomut

M3yueHne MarHuTHOTO OISt KATYIIKH C TOKOM.



Pazpneu 5. KoneOanus u BOJIHbI
Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KONCOAHUS
Konebarensrast cucrema. CBOOOmHBIE MexaHWYeckwe Kosebanms. ['apmMonmdeckwe koseGanums. Ilepmon, dacrora,
ammuutyna U (asa konebanuid. [IpyKUHHBIH MasTHHK. MaTeMaTHYeCKH MasTHUK. YpaBHEHHE TapMOHHYECKHX KOJeOaHH.
IIpeBpamenye sHepruy IPH TAPMOHHIECKUX KOJIEOAHMAX.

KonebarensHplii koHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HACATbHOM KOJIEOATETbHOM KOHTYpE. AHAJIOTHS
MEXJ[y MEXaHHUIECKHIMH U 3JIeKTPOMAarHUTHbIMH KonebaHusamu. @opmyna TomcoHa. 3aKOH COXPAHEHHUs SHEPTUH B UJEATBHOM
K0JIe0aTEeIbHOM KOHTYPE.

IIpencraBnenne o 3aryxaromux KojeOaHUAX. BBIHYXIeHHBIE MeXaHHUecKHe KojeOaHus. Pe3oHaHc. BrIHYyXIeHHBIE
ANIEKTPOMATrHUTHEIE KOJTeOaHHsI.

Ilepemennslii Tok. CHHYCOUAANBHBINA IEPEMEHHBII TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMILIUTYIHOE U JACHCTBYOIIEe
3HAUCHUE CHJIBI TOKA U HATIPSDKCHUSL.

Tpancdopmarop. IlpousBoacTBo, mepegada U MOTPeONICHUE INEKTPHUECKON SHEPIUH. ODKOJOTUUECKHUE PHUCKU MHPH
MPOU3BOJICTBE AIEKTPoIHeprun. KynbTypa HCTIOIb30BaHUs IIEKTPOIHEPTUH B TOBCEHEBHON JKU3HU.

TexHudyeckue yCTpOUCTBA U MPAKTUUECKOE IPUMEHEHHE: MIEKTPUYECKUH 3BOHOK, TeHEpaTOp MEPEMEHHOIO TOKA, TUHUU
3NIEKTpoTepeaad.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoneOaTeIbHON CUCTEMBI (TIPYKUHHBIA WIM MaTeMaTHYECKUI MasTHHK).

Habnronenue 3atyxaromux KoacOaHu.

HWccnenoBanue CBOWCTB BBIHYKACHHBIX KOJIEOaHHUIA.

Hab6moznenune pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHEIE KOJIeOaHNsI.

OcuuuiorpaMmsl (3aBUCHMOCTH CHIIBI TOKA M HANPSDKEHUS OT BPEMEHHM) AT SJIEKTPOMATrHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocnenoBaTebHOM COCIMHEHUH PE3UCTOPA, KATYLIKH HHAYKTUBHOCTH U KOH/IGHCATOpA.

Mogens THHUK 3TEeKTPONepesatH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul

HccnenoBanue 3aBUCHMOCTH NTEPHOAA MaJIbIX KonebaHuii rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIENU U3 MIOCIE0BATEIbHO COCAMHEHHBIX KOHIEHCATOPA, KATYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUnHyle 60JIHbL

MexaHHYeCKHE BOIHBI, yclIoBHs pacipocTpanernus. [lepuon. CkopocTs pacpoCTpaHEHHs U JUTHHA BOJHEL [lomepeunsie
U IIpOJI0JIbHBIe BOHBL. MHTepdepeHuns n nudpakius MeXaHHIeCKUX BOJH.

3Byk. CKOpOCTB 3ByKa. ' poMKOCTB 3ByKa. Bricota Tona. TemOp 3ByKa.

DJeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3JIy4eHHs JIEKTPOMarHUTHBIX BOJIH. B3anmHuas opuenrtarus Bektopos E, B, V B
JNEKTPOMAarHuTHOH BonHE. CBOICTBAa >IEKTPOMAarHWTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHHE, IONSpU3anus, AU(paKIus,
uHTepdepeHunsi. CKOpoCTh EKTPOMArHUTHBIX BOJIH.

[Ikarna 37eKTpOMarHUTHEIX BOJH. [IpuMeHeHHe 21eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

TIpuHIUITEI pafuOCBA3Y U TeNEeBHACHUS. Pagronokanust.

DJEeKTpOMarHUTHOE 3arpsi3HeHHe OKpYKaroIlel cpe/bl.

TexHmueckne ycTpoicTBa U MPAKTHUECKOE MIPUMEHEHHE: My3bIKaIbHbIe HHCTPYMEHTHI, YIbTPa3ByKOBasi TUATHOCTHKA B
TeXHHKE U MeMLINHE, pajap, paIuoNpuEMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

O0pa3oBaHKe U pacIpPOCTPaHEHUE TIOMEPEUHBIX U IIPOJOJIBHBIX BOJH.

KoneGumomeecst Teno Kak HCTOYHHK 3BYKa.

HaGmonenne oTpaxkeHHs! ¥ IPETOMIICHHS MEXaHHIECKHIX BOJIH.

Ha6nronenne uatepdepeHuny U qudpakiiuy MEXaHUIECKUX BOJH.

3BYKOBOI1 pe30HaHC.

HaGnroieHne cBsI3u TPOMKOCTH 3ByKa M BHICOTHI TOHA C aMIUTUTYIOH U 4aCTOTOH KOoeOaHuil.

HccnenoBanme CBOMCTB  ANIEKTPOMATHUTHBIX BOJIH:  OTPaXKEHHWE, MPEIOMICHHE, MNOIsIpU3anus, Iuppakmus,
HHTEephepeHusL.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsMonuHeliHOE pacnpocTpaHEHHE CBeTa B OJHOpOAHOW cpene. JIyd cBera. TouedHsblid
HCTOYHHK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300paXkeHHit B INIOCKOM 3epKae.

[Ipenomienue cBeTa. 3aKOHBI NMPENOMIECHHsS cBeTa. AOCONMIOTHBIM IMOKa3zaTeNlb mpenomieHus. [lomHoe BHyTpeHHee
oTpaxkenne. [IpeenbHbIi yroi MOJHOTO BHYTPEHHETO OTPaXKEHHS.

Mucnepcus cBera. CoxxHbIi cocTaB 6eroro cBeta. [[ser.

Cobwuparomue u paccenBaromue JHH3BL. ToHKas nuH3a. POKyCHOE pacCTOSHHE M ONTHYECKAas CHJIA TOHKOW JIMH3EL
[ToctpoeHne n300pakeHUi B COOMPAIOIINX U pacCcenBarOLIMX JIMH3aX. PopMyrna TOHKOH JMH3BL. YBeINYEHHUE, 1aBaeMOe JINH30i1.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BomnoBass onrmka. WaTtepdepenuus csera. KorepeHTHbIe HCTOYHMKH. YCIOBHS HAONMIOAEHHS MAaKCHMyMOB U
MHUHHMYMOB B HHTEp()EPEHIINOHHOMH KapTHHE OT ABYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Judpakmus ceera. [uppaknuoHHas pemeéTka. YcIoBHe HAONIONSHUS TJIABHBIX MAaKCHMYMOB IIpH  IaJeHHH
MOHOXPOMATHYECKOTO CBETa Ha TU()PAKLHOHHYIO PELIETKY.



[onspusauus ceera.

TexHmdyeckue ycTpoHCTBA W IPAaKTHYECKOE IPUMEHEHWe: O4YKH, Jyma, (oroanmapar, NPOEKIHOHHBIN ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIMOHHAS PEIIETKa, OIAPOUL.

Jlemoncmpayuu

IIpssmonuneitHOe pacnpocTpaHeHue, OTpaXKEHHE U IpeloMiIeHHe cBeTa. ONTHuecKue MpUOOpHIL.

IlomHoe BHyTpeHHee oTpaxeHue. Mozens CBeToBOAA.

HccnenoBanue cBOWCTB H300paKeHUH B THH3aX.

Mojenu MUKpOCKOIIa, TEIECKOIA.

Habnronenue nHTEpdEpeHIINN CBETA.

Ha6monenue audpakiuu ceera.

HaGmoznenne nucnepcun ceta.

Ilomyuenue criekTpa ¢ MOMOILBIO MPU3MBL.

Iomyuenue criekTpa ¢ MOMOIIBIO UG PAKIMOHHOM PEmETKN.

HaGmronenue moisapusaiyu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomui

HM3mepenne nokasaTens NpeaoMIeHHs CTEKIIA.

HccnenoBanue cBOWCTB H300paKeHUH B THH3aX.

HaGmonenve nqucnepcun cera.

Pazpnes 6. OcHOBBI crieMATBHONM TEOPUH OTHOCUTEIbHOCTH
I'panunsl  mpuMeHMMOCTH — Ki1accMueckodl MexaHuku. IloctynmaTel — crnenualbHOM TEOPUM  OTHOCHUTENIBHOCTH:
HMHBAPHAHTHOCTb MOAYJIS CKOPOCTH CBETA B BaKyyMe, IPUHIIUII OTHOCUTEJILHOCTH DHHINTEHA.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMe]UIeHHE BPEMEHU U COKpAILICHUE UIUHBI.
OHeprus ¥ UMITYIIbC PEIITHBUCTCKON JaCTUIIBL.
CB3b MacChl C SHEPTUCH U UMITYJIbCOM PEJIATUBUCTCKON YaCTUIIBI. DHEPrHs IOKOSL.

Pa3nen 7. KBanToBasi ¢pusuka

Tema 1. Inemenmol K6AHM OGO ONMUKU

®dotonsl. Dopmyna [Tnanka cBs3u 3HEprHH HOTOHA € €TO YACTOTOH. DHEPTUA U UMITYJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodpderra. Onbitel A. I'. Croneroa. 3akoHsl poTodddexra. YpaBHenne DHWHIITEIHA
st porordpdexra. «KpacHas rpanuna» poroaddexra.

Jaenenue cBeta. Onbitel I1. H. JleGenera.

XumMudeckoe IeHCTBUE CBETA.

TexHuuyeckue ycTpoHCTBa U MPAKTHYECKOe IPHMEeHEHHe: (OTOIeMEeHT, (POTOATIHUK, COJTHEUHast OaTapes, CBETOIHO/.

Jlemoncmpayuu

DoTo3¢hdeKT Ha yCTaHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanne 3ak0OHOB BHEIIHETo GoTodddekra.

Ceeroamos.

ConneuHas OaTapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onbitsl Pesepdopaa no paccesuuto o -4actui. [Inanerapuas Mmonens aroma. Iloctymnatsr bopa.
Wznydyenue m morsomeHne (OTOHOB MPH MEpEXoJe aToMa C OJHOTO YPOBHS JHEPruH Ha Npyroil. Bumsl crektpoB. Crektp
YPOBHEH SHEpruu aTomMa BOAOpOJa.

BonHoBsie cBoiicTBa yactuil. Bonnsl ne bpoitnsa. KopnyckynsspHO-BOJIHOBOW Ayaliu3M.

CIIoHTaHHOE ¥ BEIHYKICHHOE H3Ty9YeHHE.

TexHuuyeckue yCTpOMCTBa M MPAKTUYECKOE IPHMEHEHHe: CIeKTPajbHBbI aHamu3 (CHEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OmnpezeneHre JUTHHBI BOJIHBI Ja3epa.

HabnroneHne mMHEWYaTHIX CIIEKTPOB M3ITyYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomut

Habnronenne muHe9aToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, TOKa3bIBAIOIINE CIOXHOCTh CTpoeHHs siapa. OTkpeiTHE paguoakTuBHOCTH. OmbITel Pesepdopaa mo
OTIPE/ICNICHNIO COCTaBa PaJHOaKTHBHOIO M3nyueHus. CBoicTBa anbga-, 6eta-, raMMa-u3nydeHus. BiausHue pagioakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OTkphITHE TPOTOHA U HEeHTpoHa. HyknoHHas Monens snpa [eitsenbepra—Banenko. 3apsn sapa. MaccoBoe 9ucio siapa.
N3oronsl.

Anbpda-pacriag. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacmay. ['aMmma-u3nyderne. 3aKoH pagioaKTHBHOTO pacmaja.

DHeprus CBs3M HYKJIOHOB B sinpe. Anepusie cuibl. Jedext maccs! sapa.

SlnepHbie peakumu. [leneHne u CUHTES sEP.



Snepusiit peaktop. TepmosaepHslid cuaTes3. [IpoGnemMsl 1 IEPCIEKTUBHI SACPHON SHEPTETHKH. DKOJIOTHUECKHE ACTIEKTHI
SICPHOM DHEPIEeTUKHU.

DrneMeHTapHbIe YacTUIBl. OTKPHITHE TO3UTPOHA.

Mertop! HAOIOICHUS U PETHCTPALH 3JIEMEHTAPHBIX YACTHII.

OyHIaMeHTaIbHbIE B3aUMOACHCTBHA. ENMHCTBO u3HYecKkoil KapTHHBI MUpA.

TexHudeckue yCTpONCTBa U NpPAKTHYECKOE IMPUMEHEHHE: JO3UMETp, kamepa BuibcoHa, siiepHBI peakTop, aTOMHas
6omba.

Jlemoncmpayuu

CuéTYMK HOHU3UPYIOUIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomel

HccnenoBanue TpekoB 4acTHI (110 TOTOBEIM (oTorpadusim).

Pa3zpneu 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPH3UKH

Orarsl pa3BuTHA acTpoHOMHUU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHNUE ACTPOHOMHUH.

Bup 3Bé3nnoro Heba. Co3Bes3nust, spKue 3BE3/AbI, INIAHETH, UX BUAUMOE JIBIDKEHHE.

CounHeuHas cucTeMa.

Connne. ConHeyHas axkTUBHOCTH. Mcrounuk sHeprun ConHia u 3BE3A. 3BE3ABI, MX OCHOBHBIE XapPaKTEPUCTHKH.
JluarpamMMa «CHEKTpalbHbIM KilacC — CBETUMOCTBY. 3BE3/IbI TJ1aBHOM MOCIEA0BATENbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb)
IUTs 3BE3M TIIABHOM MOCIEAOBATENbHOCTH. BHyTpeHHee crpoeHme 3BE3A. COBpEeMEHHBIE MPEINCTABICHUS O MPOUCXOXKICHUU U
sBosronuu ConHIa U 3BE37. DTallbl )KU3HU 3BE3 .

Mueunsiii [Tyt — Hama [anaktuka. [Tonoxxerne n askenne Conaua B ['anakrtuke. Tumbl ranakTuk. Paguoranaktuku u
KBazapbl. YEpHBIC OBIPHI B siApax ralaKTUK.

Bcenennas. Pacimpenne Bceenennoit. 3akon Xa06ia. Pasberanue ramaktuk. Teopus Bonbmioro B3peiBa. PenmkroBoe
U3ITydIeHHE.

MacmrabHas cTpykTypa Beenennoii. MeTaranakTuka.

Hepemeénnsie npobieMbl acTpOHOMHH.

Yuenuueckue nabniooenus

Ha6monennst HeBOOPYKEHHBIM TTa30M C UCIIONB30BAHUEM KOMITBIOTEPHBIX NPIIOKEHHH I ONPEAEIeHUS OIOKCHHS
HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHEIE co3Be3uss CeBEpHOTo MOIYLIapHs U SIPKUE 3BE3IIBL.

Habnronenus B Teneckon Jlynsl, mianet, Mieunoro [TyTa.

O0o0maroniee MOBTOpeHUE

Ponb Gu3nky M acTpOHOMHH B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAIIBHOW M THYECKOil cdepax NesTeIbHOCTH
4YeJIoBeKa, polb M MecTO (M3UKM M acCTPOHOMHH B COBPEMEHHOI HAydHOH KapTHHE MHpa, ponb (U3UIECKOHl Teopu: B
(hopMHUPOBaHUY MTPEACTABICHNH 0 (U3MUECKON KapTHHE MHpa, MeCTO (PM3UIECKON KapTHHBI MHpPa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX NTPEACTABICHHI O IPUPOIE.

MesxknpeaMeTHbIe CBSA3U

Mzyuenne kypca ¢puznkn 6a3oBoro ypoBHs B 11 Kilacce OCYIIECTBISIETCS ¢ YIETOM COJEpIKAaTENBHBIX MEXKITPEIMETHBIX
CBsI3e ¢ KypcaMM MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeOTrpad iy 1 TEXHOIOTHH.

Meoicnpeomemnvie nonsmusi, CBSI3aHHBIE C W3y4EHHEM METOJOB HAy4YHOTO IIO3HAHMS: SBICHHE, HAYYHBIH (axT,
THIOTe3a, (pr3udeckast BeIMUNHA, 3aK0H, TEOPHs, HAOIOICHNE, SKCIIEPUMEHT, MOJITIMPOBAHIE, MOJIETb, H3MEPEHHE.

Mamemamuka: penieHre CUCTEMbl ypaBHEHWH, TPUTOHOMETPHIECKHE (YHKIMH: CHHYC, KOCHHYC, TAHI€HC, KOTaHI'eHC,
OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIUH Ha OCH KOOPAHHAT, CIOKEHHE BEKTOPOB, MPON3BOIHBIE
JJeMEHTapHBIX QYHKIMH, MPU3HAKY [10JI00US TPEYTrOJIbHUKOB, ONPeIeNIeHHe TIOIAIH INIOCKHX QUTyp n 00béMa Tedl.

Buonoeus: snextpudeckne SBICHUS B JKHBOH NpHpoje, KoileOaTenbHBbIE ABIDKCHUS B JKMBOH TPHPOAE, ONTHIECKHE
SIBJICHHS B )KHUBOH NPUPOJIE, NEHCTBHE PaANaliy HA JKUBBIE OPTaHU3MBL

Xumusi: CTpOGHHWE aTOMOB M MOJIEKYJ, KPHCTAUIMYECKas CTPYKTypa TBEPIBIX TeJl, MEXaHW3Mbl 00pa30BaHMs
KpUCTAJUINYECKON PEHIETKH, CIEKTPAIbHbIN aHaIH3.

Teocpaghusi: MarHUTHBIE MOJTIOCA 3€MJIH, 3AJISKH MarHUTHBIX PyH, GOTOChEMKA 3eMHOW MOBEPXHOCTH, NpelCKa3aHue
3eMIIETPACEHUI.

Texnonozus: TUHUM 3JIEKTpoIepesay, TeHepaTop MepeMEeHHOIo TOKa, 3JeKTPOJBUIraTesb, HHIYKIMOHHAs Tedb, pajgap,
paguonpruéMHIK, TEJICBH30p, aHTeHHa, Tesedon, CBU-neus, MpoeKIIMOHHBIH anmapar, BOJOKOHHAS ONTHKA, COJTHEYHast OaTapest.

IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI INPOT'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA30BAHUSA

OcBoenne ydeOHOro mpeamera «@Pusmka» Ha ypoBHe cpemHero oOmero obOpaszoBaHmst (6a30BBI ypOBEHB) MOIDKHO
o0ecrednTh JOCTIKCHHUE CICAYIOIHUX JINYHOCTHBIX, METANIPEMETHBIX 1 IPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMqHOCTHBIC pe3yNbTAaTHl OCBOCHUS ydeOHOro mpexmera «@u3mka» MOMKHBI OTpakaTh TOTOBHOCTb M CIIOCOOHOCTD
00y4aronMxcsi pyKOBOACTBOBAaTHCS C(HOPMUPOBAHHOI BHYTPEHHEH MO3MIMEHl JTMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIHH,
MO3UTHBHBIX BHYTPCHHHX YOEKIEHHI, COOTBETCTBYIOMNX TPAIHUIOHHBIM IEHHOCTSAM POCCHHICKOrO OOIIeCTBA, pacIIMpeHHUEe



JKM3HEHHOT'O OTIbITa H OIBITA JEATEIBHOCTU B MPOIECCE PEAT3a OCHOBHBIX HANpaBICHUH BOCIIUTATEIbHOMN AESTENILHOCTH, B
TOM YHCIIE B YACTH:

1) rpakaaHCKOro BOCIUTAHMSA:

c(hOPMHUPOBAHHOCTh T'PAKIAHCKON MO3UIMHM OOyJarolmlerocs Kak aKTHBHOIO M OTBETCTBEHHOI'O WICHA POCCHHCKOTO
o011ecTBa;

NPUHATHE TPAAUIMOHHBIX 00IIeYeI0BEYeCKIX I'YMAHHCTHIECKUX 1 IEMOKPaTHIECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AESATENHOCTh B MHTEPECAX IPaXKAaHCKOr0 0OIIECTBa, yIaCTBOBATh B CAMOYNPABICHUH B
00pa3oBaTebHON OpraHu3aIiH;

YMEHHE B3aMOJIEHCTBOBATH C COLHAITFHBIMU HHCTUTYTaMHU B COOTBETCTBHH C X (QYHKIMAMH ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMAHUTapHOI U BOJIOHTEPCKOM JESITEIBHOCTH;

2) naTpHOTHYECKOr0 BOCHUTAHUSA:

c(OPMHUPOBAHHOCTH POCCUUCKON TPaXKIaHCKOI WACHTHYHOCTH, TATPUOTH3MA;

[IEHHOCTHOE OTHOIIEHHE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTI)KEHHSIM POCCHICKHX YYEHBIX B 0OMacTH (U3WKH U
TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, 3THIECKOTO ITOBEICHNUS;

CIMOCOOHOCTh OIEHHBATh CUTYAI[HI0 U MPHHUMATh OCO3HAHHBIC PELIEHHs, OPHEHTUPYSACh HA MOPAIbHO-HPaBCTBEHHbIE
HOPMBI U LIEHHOCTH, B TOM YHUCJIC B AEATEIBHOCTU YUEHOIO;

OCO3HAHHUE JIMYHOTO BKJIa/a B IOCTPOCHUE YCTOWYMBOTO OyIyIIero;

4) 3cTeTHYEeCKOro BOCHUTAHUS:

3CTETUYECKOE OTHOIIECHUE K MUPY, BKIIOUasl 3CTETHKY HAyYHOTO TBOPYECTBA, IIPHUCYIIEro (GU3MIECKON HayKe;

5) Tpy10BOro BOCIIMTAHHUS:

HHTEpeC K PasIUYHBIM chepaM NMpoQecCHOHATBHON AESTENPHOCTH, B TOM UHCIE CBSI3aHHBIM C (H3UKOW M TEXHHUKOMH,
YMEHHE COBEpIIaTh OCO3HAHHBIN BEIOOD OyaymIel mpodeccuu u peann30oBrIBaTh COOCTBCHHBIC )KU3HCHHBIC TIJIAHBL,

TOTOBHOCTB U CHHOCOOHOCTB K 00pa30BaHHUIO U CaMO0OPa30BaHUIO B 00JIACTH (DM3HMKHU HAa NPOTSDKEHUH BCEH KU3HHU;

6) 3K0I0rN4eCKOro BOCHUTAHMUSI:

c(hOpMHPOBAHHOCTh SKOJIOTHUECKOH KYJIBTYPHI, OCO3HAHUE TII00IBHOTO XapaKTepa SKOJIOTHYECKUX IIPOo0IIeM;

IUIAHUPOBAHUE U OCYILIECTBIIEHHE NEMCTBUN B OKpYXarolllell cpeie Ha OCHOBE 3HAHMA IieNiell yCTOMYMBOIO pa3BUTHUS
YeJI0BEYECTBA;

pacIIIpeHue OMbITA JIEITEIBHOCTH 3KOJIOTHIECKOH HapaBISeHHOCTH HAa OCHOBE MMEIONIUXCS 3HAHUH 10 (PHU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUYECKOIN HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOU JIESITENbHOCTH, TOTOBHOCTh B IIPOLIECCe U3YUEHHUS (PU3UKH OCYIIECTBISITH MPOEKTHYIO U
HCCIIEI0BATENbCKYIO e TeIbHOCTh MHAUBUAYAIBHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIEe YHHBEpPCAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBble 1oruyeckue geiicTeus:

CaMOCTOSITENIBHO (hOPMYJIMPOBATh U aKTYaJIM3HPOBATh NPOOIEMY, pacCMaTPUBAaTh €€ BCECTOPOHHE,

OTIPEAENATH e JeATeIbHOCTH, 3aaBaTh TapaMeTPhl X KPUTEPUH UX JOCTIDKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSX;

pa3pabaTsIBaTh IUIAH PEIICHHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePHATbHBIX M HEMAaTePHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTh, OLCHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKU HOCIIEACTBUM
JeATeIbHOCTH;

KOOPAMHHMPOBATH U BBHIMOJHATE pabOTy B YCIOBUSX PealbHOT0, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBIIUICHNE IIPU PEIICHUHN XU3HECHHBIX TPOOIeM.

BasoBble ucciegoBaresbcKue AeicTBU:

BJIaACTh Hay'-lHOl\/'I TepMHHOJ’[OFI/leﬁ, KJIIFOUEBBIMHU ITOHATHAMU H METOJaMU d)MSquCKOﬁ HAaYKU;

BIIAJIETh HABBIKAMH y4eOHO-MCCIIENOBATEIbCKON W MPOEKTHOH IEATENBHOCTH B O0JAcTH (PHU3MKH, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEIFHOMY IOWCKY METOJIOB pEIICHHUs 3a1ad (U3MYECKOTO COJCpIKaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB [TO3HAHNS,;

BJIAACTh BUAAMU ACATEIBHOCTH I10 MOJIYYCHHUIO HOBOT'O 3HAHUS, €r0 UHTEPIPETALIUH, npe06pa303a1-lmo U IPUMEHCHHUIO B
Pa3IUIHBIX YIeOHBIX CHTYaLUsIX, B TOM YHCIIE IIPH CO3/IaHNH YI€OHBIX IIPOSKTOB B 001aCTH (DU3HUKH;

BBISIBIISITH TPHYIMHHO-CIIC/ICTBCHHBIE CBSI3M M aKTyaJIM3MpPOBATh 3a/ady, BEIIBHTATh THIOTE3y €€ PEIIeHHs, HaXOJUTh
apryMeHTHI I JI0Ka3aTeIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh NapaMeTpPhbl U KPUTEPHH PEIICHHS;

AQHAIM3UPOBATh IIOMYYEHHBIE B XOJA€ PEIIeHHs 3aJaddl pe3yNbTaThl, KPUTHIECKH OLEHMWBATh HMX JOCTOBEPHOCTH,
IIPOTHO3UPOBATH UBMEHCHHUE B HOBLIX YCJIIOBUAX,

CTaBUTh U (hOpMyITHpOBaTH COOCTBEHHBIE 3aJadd B 00pA30BATENbHOM AESATENHHOCTH, B TOM YHCIE IPH H3Y4ICHHH
¢busmky;

JIaBaTh OIEHKY HOBBIM CHTYaIlUsIM, OLIEHUBATh IPHOOPETEHHBIH OIIBIT;

YMETL NIEPEHOCUTH 3HAHUS T10 (1)1/[31/[](6 B IIPAKTUYECKYIO 001acThb KHU3BHCACATCIBHOCTH,

yMeTh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00acTeil;



BBIJIBUTATh HOBBIE HJEH, IIPe/IaraTb OpUruHANIbHbBIE TIOAXO/bI U PEIICHUS;
CTaBHUTH NTPOOJIEMBI ¥ 331a4H, JOITYCKAIONIUE albTCPHATUBHEIE PEIICHS.
PaGora ¢ nnpopmanmeii:

BIAIeTh HAaBBIKAMH IIOJyYeHHs WHOpMAIMu (U3NUECKOro CcoJep)kaHWsl W3 HCTOYHWKOB pAa3HBIX THIIOB,
CaMOCTOSITENIBHO OCYLIECTBIIATH MOUCK, aHAIM3, CUCTEMATH3AlUI0 U MHTEPIPETAlN0 HHOPMAMK PA3IMYHBIX BUIOB U (HOpM
HpeICTaBICHUS;

OLICHUBATh JOCTOBEPHOCTb MH(OPMALIUH;

UCIIONB30BaTh CPEACTBA HMH(MOPMAIMOHHBEIX W KOMMYHUKAaIMOHHBIX TEXHOJOTMHI B pEIICHHH KOTHHTHBHBIX,
KOMMYHHKaTUBHBIX ¥ OPTaHH3AI[MOHHBIX 33/1a4 C COONIONEHHEM TPeOOBaHUH PrOHOMHUKH, TEXHUKH OE€30IIaCHOCTH, TMTHEHHI,
pecypcocOepexeHus], IPaBOBbIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€3011aCHOCTH;

CO371aBaTh TEKCTHI (PM3HIECKOTO COJEpKaHUs B PasyIMUHBIX (opmaTax ¢ yu€ToM HazHa4deHUs MH(OPMAIMU U IIENEBOI
ayAUTOPHH, BEIOHpPask ONTUMANIBHYIO (DOPMY NPEACTABICHUS U BU3yalU3aluu.

KoMMmyHHKaTHBHBIE YHHBepPCa/IbHbIe yueOHbIe AeiicTBHS:

OCYIIECTBIISITh OOIICHHE Ha YPOKaxX (DM3UKU U BO BHEYPOUHOU [EITEIHLHOCTH;

pacIio3HaBaTh MPEAMOCHUTKA KOHQIMKTHBIX CUTYAIlMH M CMSIT9aTh KOH(IIUKTEI,

Pa3BEPHYTO U JIOTUYHO U3JAaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATH U UCIIOJIh30BATh MPEUMYIIICCTBA KOMAHHOU ¥ WHIUBHIYaTbHON PabOTHI;

BBIOMpATh TEMAaTHKy U METOJbl COBMECTHBIX NEHCTBHH ¢ y4ETOM OOIIMX MHTEPECOB M BO3MOXHOCTEH KaXKIOTO 4ieHa
KOJUICKTHUBA;

NPUHAMATh LEJIH COBMECTHOH NESATEIBHOCTH, OPraHU30BHIBATH M KOOPIMHHUPOBATH ACUCTBHSA MO €€ NOCTHKCHUIO:
COCTABIIATh TUIAH JICUCTBHMN, paclipeIesTh POJIU ¢ YIETOM MHEHHI yYaCTHHKOB, 00CYXIIaTh PE3yJIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KAueCTBO CBOCTO BKJIaga M KaXJOr0 y4YacTHHKA KOMaHIbl B OOLIMH pe3ylbTaT MO pa3paboTaHHBIM
KPHUTEPUAM;

MpeJiaraTb HOBbIE TIPOEKTHI, OLEHUBATh UCU C MIO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH, ITPAKTUYECKOH 3HAYMMOCTH;

OCYIIECTBIATh MO3UTHUBHOE CTPATETHYECKOE IMOBEIACHHE B PAa3IMYHBIX CHUTYalUsX, MPOSBISATH TBOPYECTBO U
BOOOpaKeHHE, OBITh MHUIIUATHBHBIM.

PeryasiTHBHBbIE yHUBepcaJbHbIe yueOHbIe NelicTBHSA
CamMoopranmusanms:
CaMOCTOSITENIBHO OCYIIECTBIATh IIO3HABATENBHYIO MAESATENBHOCTh B 00OmacTH (U3UKM U acTPOHOMHUH, BBIABILITH
HpOoOJIeMBI, CTaBUTh U GOPMYIIMPOBATE COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIPHO COCTAaBIIITh IUIAH PEUICHHs PACUYETHBIX M KAYECTBEHHBIX 3a]ad, IUIaH BBIIOIHEHHS NPAKTHIECKOMH
paboThI ¢ Y4ETOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IPEIIOYTECHHH;
JIaBaTh OI[EHKY HOBBIM CHTYAIlMsIM;
pacIIUpsTh paMKH y4eOHOTO TIpeJMeTa Ha OCHOBE JIMYHBIX IIPEIIIOYTCHHH;
JIeTIaTh OCO3HAHHBII BBIOOP, apIyMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHNUE;
OIIEHUBATH MPHOOPETEHHBIN OITBIT;
croco0CTBOBaTh (OPMHUPOBAHUIO M TPOSIBJICHHIO APYIHMIMH B 00MacTM (U3MKM, IIOCTOSHHO IIOBBINIATh CBOM
00pa3oBaTeNbHBIN U KyJIbTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTELIEKT:
JaBaTh OIEHKY HOBBIM CHTYaI[HsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH, OIEHHBATh COOTBETCTBHE DPE3yIbTATOB
HETAM;
BJIa/ICTh HABBIKAMH [TO3HABATEIHHON Pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUI M MBICIUTEIIBHBIX MPOIIECCOB,
UX pe3ysbTaTOB U OCHOBAHHIA;
UCIIOB30BaTh NPUEMBI pehIEKCHH JUIsl OLIEHKH CUTYalliH, BEIOOPa BEPHOTO PELICHHMS;
YMETb OICHHBATh PUCKH H CBOEBPEMEHHO IIPHHIMATh PEIICHHS 10 NX CHIDKSHUIO;
MPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IPU aHAIU3E PE3yIbTaTOB JeSTEIbHOCTH;
NPUHAMATH ce0sI, ITOHUMAasi CBOM HETOCTATKH M JOCTOMHCTBA;
NPUHUMATh MOTUBBI U apT'YMEHTBI APYTUX [IPU aHAJIN3E PE3YJIbTATOB ACATEIBHOCTH,
MpU3HABaTh CBOE NIPABO M IPABO JAPYTUX HA OIIHOKH.
B mpomnecce mocTmkeHHsT TMYHOCTHBIX PE3yJIbTATOB OCBOSHHMS IPOTPAMMEI MO (M3HUKE A YPOBHS CpPEIHEro oO0Inero
0o0pa3oBaHus y 00y4JarOMINXCsl COBEPIICHCTBYETCS AIMOLMOHANBHBIH HHTEIUICKT, MPEAoNaralounii chopMHPOBAaHHOCTS:
CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTH ITIOHMMAaTh CBOE SMOLHOHAIBEHOE COCTOSIHHE, BHAETh HANpaBICHUS
pa3BUTHsI COOCTBEHHOMN IMOLMOHATBHOM cepbl, ObITh YBEPEHHBIM B cebe;
CaMOpETYJIHPOBAHMUS, BKIIIOYAIONIETO CaMOKOHTPOJb, YMEHHE IPUHHMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE,
CITOCOOHOCTD aaarnTUupoBaATHCA K SMOLUMOHAJIBHBIM U3MEHCHHUAM U IIPOSBIIATH FHGKOCTL, OBITh OTKPBITBIM HOBOMY;
BHYTpPEHHEH MOTHBAaIWH, BKIIOYAIOMIEH CTpeMJIEHHE K JOCTIKEHHIO LEMH M YCIeXy, ONTHMH3M, HHHUIUATHBHOCTD,
YMEHHe JIeHCTBOBATh MCXO/IS M3 CBOMX BO3MOXKHOCTEH;
OMIIaTHH, BKJ'II'O'-la}OLI.leﬁ CIIOCOOHOCTH  MMOHHMMATh OMOLMOHAJIBHOEC COCTOSIHUE [JpYTUX, Y4YWUTHIBATH €r0 IpU
OCYIIIECTBIICHUH OOIIEHNS, CTIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;
COILIMAJIBHBIX HAaBBIKOB, BKJIHOYAKOIIUX CIIOCOOHOCTD BbBICTpauBaTb OTHOLICHUA C APYrUMU JIFOJAbBMH, 3360TI/ITBC$[,
HPOSIBISATH HHTEPEC U Pa3pemaTh KOH(INKTEL.



HNPEJMETHBIE PE3YJIbTATbBI

K xony o0yuenus B 10 kiacce npeaMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPaXaTh ChOPMHUPOBAHHOCTD y
00yJaronmxcs: yMEeHHH!:

JEMOHCTPUPOBATh Ha MPUMEpax pOJib U MecTO GU3MKHM B (OPMUPOBAHUU COBPEMEHHOW Hay4HOH KapTHHBI MHpa, B
Pa3BUTHU COBPEMEHHOM TEXHUKH M TEXHOJOTHUH, B IPAKTHUECKOH ESITEIILHOCTH JIIOAIEH;

YUHUTBIBaTh TPAHMIBI MPUMEHEHUS] M3y4EHHBIX (U3HMUECKUX MOJeNel: MaTepHalbHas TOUKAa, MHEpIHANbHAs CHCTEMa
orcuéra, aOCONIOTHO TBEPHOE TEJO, HWICAIBHBIH Ta3, MOJENIH CTPOCHUS Ta30B, JKUAKOCTEH M TBEPIBIX TN, TOYCUHBIH
ANIEKTPUIECKHH 3apsi]] P pPeIIeHnH GU3HMIECKHX 3a1ad;

pacmio3HaBaTh (U3MUECKHE SBICHUS (IPOLECCH) M OOBACHATH UX HAa OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYISPHO-
KUHETHIECKOH TEOPUH CTPOCHUS BEIIECTBA U AIICKTPOIMHAMUKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE IPSMOJIMHEITHOE JIBIDKEHHE,
cBO0OOIHOE IaJCHUE TeJl, ABMKCHHE 110 OKPY)KHOCTH, MHEpLHs, B3aumojeicTBue Tein, nuddysus, GpoyHOBCKOE ABHIKECHHE,
CTPOCHUE JKUAKOCTEH W TBEPABIX TeJN, M3MEHEHHe o0bEMa TeN INpH HArpeBaHWH (OXJIAKAEHWHM), TEIJIOBOE DPaBHOBECHE,
UCIIapeHue, KOHJEHCAIHs, IUIaBJICHHe, KPUCTAUIM3AlMs, KUTIEHHE, BIaXKHOCTh BO3/yXa, MOBBIICHUE AABICHUS ras3a MU €ro
HarpeBaHWM B 3aKpPBHITOM COCYZAE, CBSI3b MEXAY IapaMeTpaMH COCTOSHHS Ta3a B H30MIPOIECccaX, JJIeKTpU3amus Tell,
B3aMMO/ICHICTBUE 3aps/I0B;

OIUCHIBATh MEXAHUYECKOE JBIKEHHE, HCIONB3Ys (DU3HIECKIE BEIMINHBI KOOPANHATA, ITyTh, IEPEMEIIEHHE, CKOPOCTb,
YCKOpEeHHe, Macca Teja, CHia, UMITyJIbC Tella, KMHETHYecKash SHEprHs, NOTCHIMaJbHAas DHEeprus, MeXaHWdeckas paboTa,
MEXaHHYECKast MOIHOCTD; IIPH ONMCAHUHU NPABUIBHO TPAKTOBATH (PU3MUECKUH CMBICI HCIIOIB3YEMbIX BEJIMUHH, UX 0003HAUECHHS
Y €ANHHIBI, HAXOIUTE (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHMH BEIUUYNHAMU;

OIUCHIBATh M3y4YECHHBIC TEIJIOBBIC CBOWCTBA TEN M TEILUIOBBHIC SIBICHMS, MCHONB3ys (pu3HUecKkue BETHUIWHBI: JaBICHHE
rasa, TeMIlepaTypa, CpeIHss KUHETHYeCKas DHEPTUsl XaOTHYECKOTO MABMKCHHS MOJIEKYJ, CpeIHEKBaJpaTH4YHash CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TETUIOTHI, BHYTPEHHSISI HEpTus, paboTa ra3a, Ko3(Q(UINEHT MONIE3HOTO ASHCTBUS TEIIOBOTO JBUTATels;
IpU ONHCAHUM MPABHIBHO TPAKTOBATh (PM3MYECKHH CMBICI HCIOIBb3YEMBIX BEIHYHMH, HX 0003HAUEHMS M €IUHULBI, HAXOJUTh
(hopMyJIBL, CBA3BIBAIONINE JaHHYIO (GPU3MUYECKYIO BEIHUNHY C JPYTHMH BETHYHHAM;

OINUCHIBATh H3y4YECHHBIE JJIEKTPHUECKHE CBOMCTBA BEHIECTBA U DIEKTPUYECKHE SBICHUS (TIPOIECCHI), HCIOIb3YS
¢u3MYecKre BENMYMHBL JJICKTPUYECKUI 3apsa, OJIEKTPHYECKOe IMoJe, HANpsDKEHHOCTh IOJs, IOTEHIMaN, pPa3HOCTb
MOTEHIMAJIOB; NPH ONHMCAHUM IPABMIIBHO TPAKTOBATh (U3MUYECKHH CMBICI HCIIOIB3YEMBIX BEIMYHMH, UX OOO3HAUYeHHS WU
€/IMHUIIBL; YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMUUHY C IPYTUMH BETMUYHHAMUY;

AQHAIN3UPOBATh (H3UIECKHUE MPOIECCH U SBICHHSA, UCHONB3ys (PU3MUECKHE 3aKOHBI U MPHHIMIBI: 3aKOH BCEMHUPHOTO
Tsirorenus, |, 1l u 11l 3axonsr HeroToHa, 3aK0OH COXpaHEHHMsS MEXaHHYECKOW DHEPTHH, 3aKOH COXPaHEHHs HMITYJIbCa, MPUHIIHIT
CYIEPIO3UIMU CHJI, IPUHIMIT PABHOIPABUS MHEPIMAIBHBIX CUCTEM OTCYETA, MOJICKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHS
BEI[ECTBA, Ta30BBI€ 3aKOHBI, CBA3b CpeAHEH KHHETHYECKOH OHHEPIWH TEeIUIOBOTO JABIDKCHUS MOJEKYNl C aOCOMOTHON
TEeMIIepaTypoii, MepBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHWs »JIIEKTPUYECKOTo 3apsna, 3akoH KyioHa, mpu 3ToM
pa3nMyaTh CIOBECHYIO (OPMYNUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpaKEHHE M YCIOBUS (TpaHMIBL, 0O0JACTH)
NPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NPHHIWIBI IEHCTBHS MAIINH, NPHOOPOB M TEXHHYECKUX YCTPOWCTB; pa3iHdaTh YCIOBUS X
6€30MacHOT0 HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HHU;

BBINIOJIHSATE OKCIEPUMEHTHI MO HCCIIETOBAaHHUIO (DM3WYECKHMX SIBICHHI M TPOIECCOB C HCIOJIB30BAHHEM MPSIMBIX M
KOCBEHHBIX HM3MEPEHUH, IpH 3ToM (HOpMyIMpoBaTh MpoOieMy/3alady W THIOTE3y Y4eOHOro OJKCIepUMEHTa, coOupaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000py10BaHus, IPOBOHUTH OMBIT U (YOPMYIMPOBATH BHIBOIBI,

OCYIIECTBIIATh IPSIMbIe W KOCBEHHBIE M3MepeHns (PU3MUECKUX BENUYUH, IIPHU STOM BBIOMpPATh ONTUMANBHBIA CIIOCOO
W3MEpEeHHs M MICIIOJIb30BaTh H3BECTHBIE METO/IbI OLICHKHU MOTPEITHOCTEH H3MEPEHH;

HCCIIeI0BAaTh 3aBHCHMOCTH MEXIy (HU3MYECKHMH BEIMYMHAMHU C HCIOJB30BAHMEM IPSIMBIX H3MEPEHHWi, MPH 3TOM
KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJTYYEHHON 3aBHCHMOCTH (U3MYECKMX BEIMYMH B BUJEC TaOIHI[ U
rpaduKOB, JIeTaTh BEIBOIBI MO PE3yNIbTaTaM HCCIECIOBAHIS;

coOIIroaTh MpaBmita 0€30MacHOTO TPYy/Aa MPH MPOBEICHUH HCCIIEAOBAHUI B paMKaX y4eOHOTO SKCIEpHMEHTa, YaeOHO-
HCCIIEIOBATEIbCKOM ¥ TPOSKTHOM JEATEeIbHOCTH C HCIOJb30BAaHHEM H3MEPUTEIBbHBIX YCTPOWCTB M J1IaDOpPaTOPHOro
obopynoBaHUs;

peliaTh pacy€THbIC 3aauM C SBHO 3aJaHHOH (H3MUIECKOil MOAENBIO, UCTIONB3Ys (HU3MYECKHE 3aKOHBI M NPHHIMIIBI, Ha
OCHOBE aHAJIN3a YCJIOBHS 337a4i BHIOMPATh (PU3NIECKYIO MOJIETb, BELISIATE (DH3UIECKHE BETMINHBI H (JOPMYJIBI, HEOOXOIUMBIE
JUIst €€ pellIeH s, IPOBOJUTH PACUEThI M OLCHUBATH PEAIbHOCTH MONYYEHHOTO 3HAYCHHsT (PM3NYECKOH BEINYNHBI,

pemaTh KadecTBEHHBIE 3aJadd: BHICTPAMBATh JIOTMYECKH HENPOTHBOPEUMBYIO IENMOYKY PACCYKAEHHI C Omopoil Ha
M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS,

UCIIOJIB30BaTh MNPHU PEUHICHUU yq66HbIX 3a1a4 COBPEMCHHBLIC HH(bOpMaLlHOHHbIe TEXHOJIOTUM JIsI TIOHMCKa,
CTPYKTYPHPOBAHUS, HWHTEPIPETAMd W TPEACTaBICHHS Yy4eOHONH M HAyJHO-TIONMyIIPHOW HHGOPMAanuH, IIOIyUeHHOH u3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJTy4aeMyIo HH(POPMALIHIO;

HPUBOAUTE IIPUMEPHI BKJIaa POCCHICKNX M 3apyOeKHBIX yIEHBIX-(U3NKOB B pPa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB
OKpYKAIOIIeTo MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIONB30BaTh TEOPETHUYECKHE 3HAHMS MO (U3MKE B ITOBCEJHEBHOI JKU3HM IUIsI OOecredeHHs: 0e30MacHOCTH IpH
obpareHny ¢ npubopamMy ¥ TEXHHYECKHMMHU YCTPOICTBAMH, AJIsI COXPAHEHHUs 370POBbsI U COOJIOACHUS HOPM IKOJIOTHYECKOTO
IIOBE/IEHHS B OKPY’Karollel cpene;



paboTaTh B TPYNIE C BBIMOJIHEHHEM DPA3IMYHBIX COLHUATIBHBIX pOJeH, MIaHMPOBAaTh PaboTy TIPYIIIbI, PAlMOHATBEHO
pacrpenensTs 00s3aHHOCTH U IUIAHUPOBATH JIEITEILHOCTh B HECTAHJAPTHBIX CHTYAIMsIX, aleKBaTHO OLCHUBATH BKJIAJ KAXKIOTO
U3 yYaCTHUKOB TPYIIIIBI B PEIICHUE PacCMaTPUBAEMOI MPOOIEMBI.

K koHIy 00y4enus B 11 kiaacce peMeTHBIE Pe3yIbTaThl Ha 0a30BOM YpPOBHE JIOJDKHEI OTPaXaTh ChOPMHUPOBAHHOCTD y
00yJaromMxcs yMEHHH:

JEMOHCTPUPOBATh Ha IPHMeEpax poJib U MecTO (HU3MKH B ()OPMHPOBAHHUHM COBPEMEHHON HAydIHOH KapTHUHBI MHpa, B
Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B PAKTUYECKOW NEATEIbHOCTH JIIOJICH, LIETOCTHOCTh M SAMHCTBO (DU3HUYECKON
KapTHHBI MUPAa;

YUYUTHIBaTh TPAHHUIBI NPUMEHEHHS HM3yYeHHBIX (U3NYECKHX MOJeJeil: TOUeUHBIH JIISKTPHYECKHH 3apsii, JIyd CBETa,
TOYEYHBII UCTOUHMK CBETA, AAEPHAs MOJIEIIb aTOMa, HYKJIOHHAs: MOJIENIb aTOMHOT'O SIpa IPY PeLICHUH (PU3NUECKHX 3a/1a4;

pacro3HaBaTh (U3HYECKHE SBICHUS (IIPOIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB 3JIEKTPOIMHAMHUKH M KBAaHTOBOH
(bU3MKM: NIEKTpUYECKas MPOBOAUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHHUTHOE NEHCTBHMSA TOKA, B3aMMOJCHCTBHE
MarHuTOB, JJIEKTPOMATHUTHAs HMHAYKIOWS, AEHCTBHE MAarHHUTHOTO IOJS Ha MPOBOJHUK C TOKOM M IBIXKYIIMICS 3apsf,
3NIEKTPOMArHUTHBIE KOJIEOAHHUs U BOJHBI, IPSIMOJIMHEHHOE PACIIPOCTPaHEHHE CBETA, OTPaXKEHHE, IPEIOMIICHUE, HHTep(epeHIns,
TUQpaKys W TMOJSPU3AIMS CBETa, JUCIEPCUS CBeTa, (OTOAEKTpUUeCKHid 3PPekT (hoTo3hdeKT), CBETOBOEC JIaBICHHE,
BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAS U HCKYCCTBEHHAs! paJlHOaKTHBHOCTD;

OIUCHIBATh M3y4YEHHBIE CBOMCTBA BEIECTBA (INEKTPHUUECKUE, MATHUTHBIE, ONTUYECKHE, 3TIEKTPHUECKYIO TPOBOANMOCTh
Pa3IHYHBIX CPeJ) M AICKTPOMATrHUTHEIC SIBJICHHS (IIPOLECCH), HCHONIB3Ys (GU3HUeCcKre BETMUMHBL: JICKTPHISCKUH 3apsiy, CHia
TOKa, 3JIEKTPHUIECKOe HAMPSHKEHHE, MEKTPUIECKOE CONPOTUBICHUE, PA3HOCTh MOTEHIMAJIOB, MEKTPOABIDKYIIAs CHia, pabora
TOKa, WHIYKIMS MAarHUTHOTO MOJs, cwia Awrepa, cwia JlopeHna, MHIYKTHBHOCTh KaTYIIKH, JHEPTUS SJIEKTPHIECKOTO U
MarHUTHOTO IOJIEH, IepHUoA U YacToTa KojaeOaHui B KoaeOaTeIbHOM KOHTYpE, 3apsi U CHiIa TOKa B IPOIECCe TAPMOHHYIECKHX
JJIEKTPOMArHUTHBIX KoJieOaHUH, (POKyCHOE pacCTOSHWE M ONTHYECKas CHiIa JIMH3BI, IPH ONHCAaHWM IPaBHJIBHO TPAaKTOBAaTh
(u3HYeCKUi CMBICT HCHONB3YEMBIX BEINYHH, UX OOO3HAUYEHMS U €AWHMIIBI, YKa3bIBaTh ()OPMyYJbI, CBA3BIBAIOLINE JAHHYIO
(U3HYECKYIO BEUYUHY C JPYTUMH BETHIHHAMU,

ONUCHIBATH WM3YYCHHBIC KBAHTOBBIC SBICHUS M IPOLECCH], HCIONB3YyS (U3MUYECKHE BEIHMYHHBI CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, SHEPTUS M UMITYJIbC (POTOHA, MEPHOJ IOypacnaja, SHEPTHs CBI3H
AQTOMHBIX SJiep, NPH ONHCAaHWHM MNPABHIBHO TPAKTOBAaTh (M3MYECKHH CMBICHI HCIIOJB3YEMBIX BEJIMYMH, MX O0O3HAYeHUs WU
€IMHUIIBI, YKa3bIBaTh (YOPMyIIBI, CBA3BIBAIONINE JAHHYIO (GU3HMUIECKYI0 BEIMUNHY C APYTUMHU BEITHMYMHAMH, BEIUUCIIATH 3HAUCHHUE
(U3MYECKOl BEINYMHBL;

AHAIN3UPOBATh (PU3NUECKUE MPOLECCH U SBICHUS, UCHONb3ysl (U3NUECKHUe 3aKOHBI M MPUHIMIBL 3aKoH OMa, 3aKOHBI
MOCJIEJOBATEJIFHOTO U MAapaJUIeNbHOTO COSANHEHHs IPOBOJHUKOB, 3aKoH Jkoyisi—JIeHa, 3aK0H 21eKTPOMAarHUTHON MHIYKIUH,
3aKOH TPSIMOJHMHEHHOT0 pacHpOCTPaHEHUs] CBETa, 3aKOHBI OTPAXXCHHsS CBETa, 3aKOHBI IPEIOMIICHHS CBETa, ypaBHEHHE
OiHmTeHa A1 GoTo3(PPEeKTa, 3aKOH COXPaHEHHS SHEPTHUH, 3aKOH COXPAaHEHHUS UMITYJIBCA, 3aKOH COXPAHEHUS 3JIEKTPHYECKOTO
3apsija, 3aKOH COXpaHEHWs MacCOBOTO YHCIA, MOCTyJIaThl bopa, 3akoH pajMOakTMBHOIO pacmaja, MpU 3TOM pas3iinyarh
CJIOBECHYIO (hOPMYIIMPOBKY 3aKOHA, €0 MaTeMAaTHIECKOE BRIPAXKEHHE U yCIOBUS (TPaHMIIBL, 00JIaCTH) MPUMEHHMOCTH;

OIIpe/IeNsITh HAalpaBJeHHe BEKTOPa MHAYKIUH MarHUTHOTO MOJIS IIPOBOAHKMKA C TOKOM, CHIIBI AMnepa u cuiibl JlopeHna;

CTPOUTH M OIHCHIBATH N300paKeHHE, CO3JaBaeMOe IIOCKUM 3€PKaJIOM, TOHKOH JTHH30H;

BBINIOJIHSATE OKCIEPUMEHTHI MO HCCIIEOBaHHUIO (M3MYECKHX SBICHHH M MPOLECCOB C HCIIOIb30BAHUEM IPSIMBIX U
KOCBEHHBIX H3MEpEHHH: INpu 3ToM (opMyaupoBaTh NpoOieMy/3azady M THUIOTe3y y4eOHOro SKCIepUMeHTa, coOMparth
YCTaHOBKY U3 MPEATI0KEHHOTO 000pyJOBaHUS, IPOBOANUTH OIBIT U ()OPMYINPOBATH BHIBOIEI;

OCYIIECTBIISITh IPSIMbIE M KOCBEHHBIE M3MepeHHs (DU3MYECKUX BEIUYMH, NPHU 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO
M3MEpEHHs ¥ HICIO0NIb30BaTh H3BECTHBIC METOIBI OLICHKH ITOTPENTHOCTEH H3MEPEHHH;

HCCIIE/IOBaTh 3aBHCUMOCTH (PU3MYECKUX BEIMYMH C MCHOJIB30BaHMEM MPSMBIX M3MEPEHHUH: MPH STOM KOHCTPYHPOBAThH
YCTaHOBKY, (PUKCHPOBATh PE3yIbTATHl ITOMYIEHHOW 3aBUCHMOCTH (DH3MUYECKUX BEIUYMH B BUAE TAONUI W TpadHKOB, AeNaTh
BBIBO/IBI [0 Pe3yJIbTaTaM HCCIICJOBAHUS;

coOIroaTh MpaBmita 0E€30IMacHOTO TpyAa MPH MPOBEICHUU HUCCIEIOBAHUI B paMKaxX y4eOHOTO SKCIEepPHMEHTa, yaeOHO-
HCCIIeIOBATENbCKOH M MPOEKTHOW JIEATENBHOCTH C HCIONB30BAaHWEM M3MEPHTEIBHBIX YCTPOHCTB U 1abOpaTOpHOTO
o0opynoBaHus;

pemraTe pacy€THbIE 3aadl C SBHO 3aJaHHOH (H3MIECKOIl MOAENBIO, UCHONB3Ys (U3NYECKHEe 3aKOHBI M IPHHIINIEI, Ha
OCHOBE aHaJIM3a YCJIOBHS 337a4i BHIOUPATh (U3MUYECKYIO MOJIEIb, BBLICIATh QU3HUCCKIE BETMYUHBI U (HOPMYJIBI, HEOOXOJMMBIE
JUIsL €€ pelIeHHns], IPOBOJUTH PACUETHI M OL[EHUBATH PEAbHOCTD MOyYEHHOTO 3HAYEHHS (PH3NIECKOH BETNINHEI,

pemath Ka4€CTBECHHBIC 3aJa4yu: BBICTPAWBATH JIOTUYECKU HENPOTUBOPEUHUBYIO ILEIOYKY paccym)leﬂm‘/'l C 01‘10]30]‘/’1 Ha
M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS,

UCIIONB30BaTh IIPH  PEIICHHHM YJYeOHBIX 337ad  COBPEMEHHBbIE WH(OPMAIIOHHBIC TEXHOJIOTHUH JUI1 IIOWCKA,
CTPYKTYPHPOBAHUs, WHTEPNPETallMd M TNPEICTaBICHHS Y4eOHOW M HaydHO-TIOMyJSIPHOH HHGOPMAlUH, MOIYYSHHOH W3
Pa3IHIHBIX UCTOYHUKOB, KPUTHIECKH aHATM3HPOBATH MOTydaeMylo HH(OPMAIIHIO;

OOBSICHATh MPHHIMIIBI ASHCTBHS MAlIWH, NPUOOPOB M TEXHUYECKHX YCTPOICTB, pa3iMyaTh YCJIOBUS UX 0E30MacHOro
UCIIOB30BAHMS B TOBCEHEBHON JKU3HH;

IPUBOJUTH TPUMEPBI BKJIAJIa POCCUICKUX U 3apYOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHE TIPOLIECCOB
OKPY’KaroIllero MUpa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHII;

UCII0JIb30BaTh TCOPETHYCCKUE 3HAHHUA I10 (1)1/13141(6 B l'IOBCe)lHeBHOI\/'I JKU3HHU 1JIA 06ecnequM${ 0e30macHOCTH npu
obpamieHny ¢ NpubopaMu ¥ TEXHHYECKHUMH YCTPOMCTBaMH, IJIsI COXPAHEHHUsS 340POBbSl M COOJIIOJCHUSI HOPM IKOJIOTHYECKOTO
MIOBEJICHUSI B OKpY»XKaloIieil cpere;



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJnuecTBo yacos
Ne HaumeHoBaHue pa3e0B H TeM JJeKkTponHble (HH(POBLIE)
n/n NPOrpaMMbl Bcero Kontpoabnie Hpakrideckne o0pa3oBaTejibHbIE PeCypChl
pa6oTsI padoThI
Paznen 1. DUBUKA U METOAbl HAYYHOI'O TIO3HAHUSA
bubauoreka [JOK
11 [ 2 0 0
M3KMKA ¥ METO/IbI HAYYHOTO TO3HAHHUS https://m.edsoo.ru/7f41b72
HUroro no pazaeny 2
Pa3zpen 2. MEXAHUKA
Bubnuorexa [IOK
21 Kunevaruia ° 0 0 https://m.edsoo.ru/7f41bf72
Bubimoreka ITOK
22 Aumaminica ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 BuGamorexa LIOK
: P https://m.eds00.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOH 9 0 1 bubmorexa I{OK
' TEOpHH https://m.edsoo.ru/7f41bf72
Bubmmoreka [IOK
3.2 OCHOBBI TEPMOANHAMUKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHHMS BEIECTBA. 5 0 0 bubmorexa [JOK
' ®dazoBbIe EPEXObI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Pa3nen 4. 9JIEKTPOAUMHAMUKA
Bubimoreka ITOK
41 1 1
OMEKTpOCTATHRA 0 0 https://m.edsoo.ru/7f41bf72
42 TocTostHHBIN AnekTprYecKuii TOK. Toku B 12 1 1 Bubnnorexa [JOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazzneny 22
PesepBHoe Bpems 2 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
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11 KJIACC

KonunuyecTBO 4acon

JJieKTpOHHbIE (L1 poBbIE)

Ne n/m HaunmeHoBaHnue pa3aesioB M TEM NMPOrpamMmmabl K()].[Tpoﬂl,ﬂl,[e HpaKaneCKne
Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoThI paboThI
Pazpen 1. JIEKTPOJAUHAMUKA
bubnmuoreka [JOK
11 MaruutHoe nose. DIeKTpOMarHiuTHast HHAYKIUSA 11 1 3 https://m.edsoo.ru/7f41c97¢
HWroro mo pazpeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
bubnuoreka IJOK
21 MexaHHYeCKHe U ICKTPOMATHUTHBIE KOIeOaH s 9 0 1 https://m.eds00.ru/7f41c97¢
bubnuoreka [JOK
2.2 M 1
€XaHMYECKHE U DIICKTPOMATHUTHBIC BOJHBI 5 0 https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
23 Onruica 10 0 3 https://m.edsoo.ru/7f41c97¢c
HWroro no pazneny 24
Paznen 3. OCHOBBI CITEIIMAJIBHOM TEOPUM OTHOCHUTEJILHOCTH
bubnuoreka [JOK
i i 4 1
3 OCHOBBI CITEIMATBHON TEOPUH OTHOCHUTEIBHOCTH 0 https://m.edsoo.ru/7f41c97¢
HWroro mo pazpemy 4
Paznen 4. KBAHTOBASI ®U3UKA
. Bubmoreka LIOK
4.1 DJIeMEeHTbI KBAHTOBOW ONTHKH 6 0 0 https://m.eds00.ru/7f41c97¢
Bubmoreka LIOK
4.2 4
Crpoetiiie atoma 0 0 https://m.edsoo.ru/7f41c97c
bubaunoreka [IOK
4.3 ATOMHOE AP0 S 0 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 15
Pa3znexn 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOD®U3UKHN
bub OK
5.1 DJIeMEHThI aCTPOHOMHHU U acTPODHU3UKU 7 1 0 nomHoteia I1

https://m.edsoo.ru/7f41c97c
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HWroro no pasneny

Pa3znen 6. OBOBLIAIOIIEE IOBTOPEHUE

bubnmuoreka [JOK
1 4
6 Obobuarouee nosToperne 0 0 https://m.edsoo.ru/7f41c97c
HWroro no pazmeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
IMOYPOYHOE INTAHUPOBAHHUE
10 KUIACC
KonnyecTBo yacos
N Jara JJIeKTpOHHBIe NH(POBLIE
Tema ypoka KonTpoabnsie IIpakTHueckne o0pa3zoBaTebHbIe
n/n Bceero H3yyeHust
padoThI padoThI pecypcesl
1 ®dusnka — Hayka o npupoze. Hayunsie 1 0 0 04.09.2024 Bubmmorexa [JOK
METO/IbI TO3HAHUSI OKPYKAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
2 f(()) HB: :\,4 GCZ(") q): SHK:“B 20pMHpOBaH:H 1 0 0 05002024 ~ Dromorexa LIOK
BPEMCHH HVH YHHOM KapTHHbI Mpip B o https://m.edsoo0.ru/ff0c33e6
MIPAKTUYECKOH AeATEeNbHOCTH JTIo el
Mexanndeckoe qrxeHre. OTHOCHTENBHOCTD
Bbubnnoreka [JOK
3 MeXaHH4YEeCKOTO IBIDKeHHMs. [lepemenienue, 1 0 0 11.09.2024 https://m.eds00.ru/ff0c3508
CKOPOCTB, YCKOPEHHE
bubmuoreka [JOK
4 P i 1 12.09.2024
aBHOMEPHOE MPSIMOJUHEHHOE IBIDKCHIE 0 0 09.20 https://m.eds00.ru/ff0c3620
bub. K
5 PaBHOYCKOpeHHOE TIPSMONIMHEIHOE JIBIDKCHUE 1 0 0 18.09.2024 htI/'EDJSI:I;I/(r)TT].e:eI:SL_E)(.)I’U /03726
CBobonHOe mafieHue. Y cCKopeHHe CBOOOIHOTO Bubmunoreka [IOK
6 1 0 0 19.09.2024
naJeHus https://m.edsoo.ru/ff0c39cc
7 KpMBOJ’[HHCﬁI—iOB IBIDKEHME. [IBIDKeHNe 1 0 0 25.09.2024 Bbubmmorexa [JOK
MaTepHaITBEHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
IMpuHuMI OTHOCHTENBHOCTH [auies.
b K
8 WuepuuanpHbie cucTeMbl otcuera. [lepsbrii 1 0 0 26.09.2024 nbmmorexa 11O

3akoH HrroToHa

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuna. [IpHHIUT Cynepno3uLIUI

Bubanorexa ITOK

9 cui. Bropoit fiaKOH HeroToHa st 02.10.2024 https://m.edso0.ru/ff0c3be8
MarepuagbHON TOUKH
Tpetuii 3axoH HeloToHA 11 MaTepuallbHBIX Bnb6mmorexa IJOK
10 03.10.2024
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMHPHOTO TATOTEeHUs. Cuiia TSKECTH. 09.10.2024 Bubmumoreka IJOK
[epBas kocMHuYecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bubnoreka [IOK
12 . I'yka. B 10.10.2024
Cuna ynpyrocti. 3akon I'yka. Bec rena 0.10.20 https://m.edsoo.ru/ff0c3el18
13 S:; aoTTiz:iHI;?:q;(bT;I::;nTji:: .cha 16102024 ~ Dnomorexa LIOK
p P o https://m.edsoo.ru/ff0c3f76
JKUIKOCTH WU rase
IMoctynarensHOe U BpalaTenbHOe IBHKEHHE
a0COMIOTHO TBEPAOTO Terma. MOMEHT CHIIBL. Bubmorexa [IOK
14 ) 17.10.2024
Inevo cusl. YCIIOBHS paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMmynsc MatepuaabHOM TOUKH, CUCTEMBbI
15 MaTepHanbHbIX Touek. Mmmyibe cuibl. 3akoH 93.10.2024 Bubmmorexa [JOK
COXpaHEHHsI UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBH)KEHHE
16 f:g OFT;;;HMB:(;:H:;T;E?:;qIIf:H;TeI;qZ;I;az6 24102024 ~ DrOmacrera HOK
P P OFIKiL. 2E0p - https://m.edsoo.ru/ff0c4502
WU3MCHEHUH KMHETHYECKOW SHEPrUr
[TotenunansHas sueprud. [lorennuansHast
17 SHEPIHs YIPyro AehOpMHPOBAHHOI 06.11.2024 Bubmmorexa [JOK
npyKuHbL. [10TeHIHANTbHAS SHEPTHS Tea https://m.edsoo.ru/ff0c461a
BOJIN3H TMTOBEPXHOCTH 3eMIIH
IToTeHIMabHBIC ¥ HEIOTEHIMATBHBIC CUIIBL.
18 CBs3b pa60T]>I HCHOTCHL[I/Iai'[])H])IX CHII C 07112024 BubmoTexa ]_[OK
H3MCHEHHEM MEXaHUYEeCKOl SHeprHn A1
P https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHHs
MEXaHUYEeCKOH YHEPTrHn
JlaGopatopHas pabota «VccnenoBaHue CBsI3H
19 paboThI CHIIBI C H3MEHEHHEM MEXaHHYeCKOH 13.11.2024 POUI (Poccuiickas
9HEPTHH Tella Ha IPUMEpPE PACTSHKCHUS JIEKTPOHHAs ILIKOJIA)
PE3HHOBOTO XKTyTa»
20 KontponsHas padora o teme «KunemaTnka. 14.11.2024 Brbmmorexa IJOK
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,HI/IHaMI/IKa. 3aKOHBI COXpaHEHUSA B MEXaHUKE)»

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-

https://m.edsoo.ru/ff0c4b74

Bubanorexa ITOK

21 KUHETHYeCKOH Teopur. BpoyHoBCcKOe 20.11.2024 https://m.edsoo.ru/ff0c4dc2
newkeHue. Juddysust
Xapakrep ABHKCHUS U B3aUMOJICHCTBUS .
POII (P
22 YacTHUI[ BelecTBa. MoJIenu CTPOSHHUS ra30B, 21.11.2024 (Poccuiickas
o N 9JIEKTPOHHASI IKOJIA)
KHUJIKOCTEH U TBEPIBIX TEI
23 Macca monekyn. KomnuectBo BemiecTsa. 9711.2024 PBOUI (Poccuiickas
[ocrosnHas ABoraapo SJIEKTPOHHAS [IKOJA)
24 TennoBoe paBHOBecue. TemmepaTypa u eé 28.11.2024 POIII (Poccuiickas
n3mepenue. lllkana Temnepatyp Lenscus JJIEKTPOHHAsI IIKOJIA)
25 Wneanpueiii ra3 B MKT. OcHOBHOE ypaBHEeHHE 04.12.2024 bubanoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AocomoTHas “TeMHepaTypa KaK Mepa CpemHer BuGmiorexa [IOK
26 KAHETHYECKON SHEPTHHU [BIKECHHS MOJICKYIL. 05.12.2024
. https://m.edsoo.ru/ff0c511e
VYpasuenue Menneneesa-Knaneiipona
POIII (P i
27 3akoH [lanbToHa. ['a30BbIe 3aKOHBI 11.12.2024 OI (Poceutickas
JJIEKTPOHHAS [ITKOJIA)
JIa6 6 "
aboparopnast pabora «VccnenoBanue PLI (Pocemiicxas
28 3aBUCHUMOCTHU MEX]y MapaMeTpaMu COCTOSTHUS 12.12.2024
JJIEKTPOHHAsI IKOJIa)
Pa3peKEHHOT0 ra3ay
29 M3ompornecchl B uaealibHOM Tra3e v UX 18.12.2024 Bubanoreka [JOK
rpaduueckoe mpeacTaBICHHEe https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus TepMoIuHaMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ N3MEHEHUSI. 19.12.2024 Bubmuoteka [JOK
KonmyecTBo Temnots! u pabora. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
9HEPIHsl OTHOATOMHOT'O M1 IbHOTO rasa
bubmmoreka [JOK
31 B 25.12.2024
HARL Tetotiepenati https://m.edsoo.ru/ff0c5¢36
“ Enenwaﬂ TEeMI0EMKOCTD BELIECTBA. 26 12,202 BuGmiorexa LIOK
OJIMYECTBO TEIUIOTHI IIPH TEILIONepeade. 12.
. P ped https://m.edsoo.ru/ff0c5¢c36
AnunabaTHbIN mpoiecc
33 [1epBBlit 3aKOH TEPMOJUHAMUKH U €TO 15.01.2025 Bbubmmorexa [JOK
MPUMEHEHHE K H30IpoIeccam https://m.edsoo.ru/ffOc5efc
34 He06pavtTI/IMOCTb TPOLIECCOB B MPUPOJIE. 16.01.2025 Bubmorexa LIOK
Bropoii 3aK0H TepMOJUHAMUKH https://m.edsoo.ru/ff0c6230
35 Hpunun peiicreus u KI1J{ TerutoBoit 22.01.2025 Bubmmorexa IJOK
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MAIIHHbI https://m.edsoo.ru/ff0c600a
POII (P i
36 Lk Kapro i ero KITJT 23.01.2025 (Poccuiickas
3JIEKTPOHHA LIKOJIA)
37 DKOJIOTHYECKHE TIPOOIEMBI TEIUIO3HEPTCTUKH 29.01.2025 POIL (Pocentickas
JNIEKTPOHHAS ILIKOJIA)
38 O6o6maromuit ypok «MoekyisipHas Gpusuka. 30.01.2025 Brb6mmorexa IJOK
OCHOBBI TEPMOIUHAMHKI o https://m.edsoo.ru/ff0c6938
39 f&iﬁ?ﬁaﬂéﬁiﬁ  Outoms 05.02.2005 ~ Dromoreia HOK
P ' o https://m.edsoo.ru/ff0c6a50
TEPMONHAMUKHI)
[Tapoobpa3oBanue 1 KOHACHCALIHS. Bubmorexa LIOK
40 06.02.2025
HVcnapeHue 1 KUIICHHE https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHast 1 OTHOCI/I\:FeJ'IBHaS[ BJIQXKHOCTh 12.02.2025 bubmunoreka [JOK
Bo3/yxa. HachIieHHbIiT Tap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammnueckue u
42 amMopQHbIe Teaa. AHU30TPOIHS CBOHCTB 13.02.2025 Bubmuorexa LIOK
KpucTauioB. JKuakue KpuCTauIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTepHaIbl
43 [InaBnenue u KpucTaIM3anus. Y IeIbHas 19.02.2025 Bubmorexa LIOK
TerioTa 1iasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
Bubanoreka [JOK
44 v 0 20.02.2025
PABHEHIE TCILIOROTO banarca https://m.edsoo.ru/ff0c6820
45 DniekTpu3anus TeNl. IISKTPUIECKU 3apsi. 26.02.2025 Bubmuoteka [JOK
JlBa BHA DNEKTPUIECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
46 HcI)) OBOH: o 3H3e:§§m<cpcl>ﬂ ane 27022025 ~ Dnomaorea LOK
II I BOJHUKMH. H XpPaHCHUA B .
TYHPOBOR P https://m.edsoo.ru/ff0c6bcc
JNEKTPHIECKOTO 3apsiia
47 BSaHMOII?I/ICTBI/Ie 3ap;m013u. 3akoH Kymona. 05.03.2025 Bubmnoreka [IOK
TOYCUHBI 3TEKTPUUCCKHUIA 3apsi https://m.edsoo.ru/ffOc6ces
48 EaﬂpﬂméHcH oceT N Zzemn;e:];om “ff,f' ' 06.03.205  Dnomorexa LIOK
WHIINUIT TICPIIO3UIIUHU na nux B .
P uu ynep 5 . TICKTD https://m.edsoo.ru/ff0c6df2
nosiedd. JINHUN HANPSOKEHHOCTH
49 PaboTa cui 211eKTpoCcTaTHYEeCKOTO MOJIS. 12.03.2025 Brnbmorexa [IOK
IMorenuuain. Pa3HOCTh HOTEHIMATIOB https://m.edsoo.ru/ffoc6f00
ITpOBOAHMKY ¥ AUBNEKTPUKHU B
50 JJIEKTPOCTaTUYECKOM Hoe. JJudnekrpuyeckas 13.03.2025 BuGmorexa LIOK

NIPpOHUIAEMOCTDH

https://m.edsoo.ru/ff0c7018
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Bubmuoreka LIOK

51 €} ¢ K 0 19.03.2025
AICKTPOCMICOCTD: ROHACHCATOP https://m.edsoo.ru/ffoc7126

52 DNeKTPOEMKOCTD IIOCKOTO KOHAEHCATOPA. 0 20.03.2025 Bubmuorexa LIOK
DHeprus 3apsHKCHHOTO KOHIEHCATopa https://m.edsoo.ru/ff0c72c0

53 J'Ia60pa"11opHaﬂ pabora "I/I3Mepe'lvme 1 02.04.2025 POIII (Poccuiickas
3NEKTPOEMKOCTH KOHICHCATOPA 3JIEKTPOHHAS LIKOJA)
[IpuHuMn gelcTBUS U IPUMEHEHUE

54 KOHuchaTopOB, KONMPOBAaJIbHOIO anmapara, 0 03.04.2025 POIII (Poccuiickas
CTPYHHOTO IPUHTEPA. DIEKTPOCTATHIECKAS SJIEKTPOHHAS [IKOJA)
3amuTa. 3a3eMJIeHHE IEKTPOIpHOOpOB
DIIeKTPUUYECKUIT TOK, YCIOBUS €ro

55 cymectBoBanus. [locTosHub TOK. Crna 0 09.04.2025 POIII (Poccutiickas
Toka. Hampspkerne. ConporusieHne. 3aKoH SJIEKTPOHHAS [IKOJA)

OmMa 17151 yyactka uemnu
[MocnenoBarensHOE, MapauICIBHOE,

56 CMEIIaHHOE COeTMHEHUE TPOBOIHUKOB. 05 10.04.2025 Bubmorexa LIOK
JlaGoparopnas pabora «M3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COCANHEHHS PE3UCTOPOBY»

57 PaboTa n MOIIIHOCTB JIEKTPUUECKOTO TOKA. 0 16.04.2025 Bubmmorexa [JOK
3akon [[xoymsi-Jlenma https://m.edsoo.ru/ff0c7838
3akoH OMa [u1st TIOJTHOH (3aMKHYTOM)
anexTpudeckoi nenu. Koporkoe 3amMbIkaHue.

Bubanoreka [JOK
58 JIa6 o " 2C 0.5 17.04.2025
abopatoprias pabora «smepetiite 3] https://m.edsoo.ru/ff0c7ae0
HCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS»
DJIeKTpOHHAs MPOBOAMMOCTH TBEPIBIX

59 METaJUIOB. 3aBUCHMOCTB COTIPOTHBIICHUS 0 23.04.2025 PBOUI (Poccuiickas
METaJIOB OT TEMIIEPaTypHl. JNIEKTPOHHAsI [IKOJIA)
CBepXIpOBOAUMOCTb

60 OnexTpudIecKui TOk B Bakyyme. CBocTBa 0 24.04.2025 PBOUI (Poccuiickas
IEKTPOHHBIX ITyYKOB JNIEKTPOHHAsI [IKOJIA)

61 rl? OiﬂZfﬁff EHI;E: Zﬁgff: TEZZZZIBZ n- 0 30042005 ~ Dvomorera HOK

P POBOA ) P o https://m.edsoo.ru/ff0c84ae
nepexona. [TomynpoBogHUKOBEIE TPUOOPEL
DJeKTpUYECKUl TOK B PACTBOPAX U paciiiaBax
bub OK
62 EKTPOIIUTOB. DICKTPOIUTHYCCKAS 0 07.05.2025 nomHoteka I

JAUcCconyanus. 9JICKTp0IIPI3

https://m.edsoo.ru/ff0c82ba
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DNEeKTpHYECKUi TOK B ra3ax.

Bubanorexa ITOK

63 CaMOCTOSATENbHBII U HECAMOCTOSTENbHBIN 1 08.05.2025 https://m.edsoo.ru/ff0c84ae
paspsaa. Momnust. [Tnazma
o DnexTpuueckue IpruOOPEl 1 }STpoﬁcma U uX . 14.05.2005 BuGmorexa [IOK
IpakTH4eckoe npumeHenue. [Ipasuia .05. https://m.edso0.ru/ff0c86fc
TEXHHKHU 0€30IIaCHOCTH
Bubmanoreka [TOK
i 1 15.05.202
65 O6o0maronmid ypok «JIEeKTPONHAMUKAY 5.05.2025 https://m.edso0.ru/ff0c88be
Kontponbshas pabora mo Teme
«QnexrpocraTka. [TocTossHHBIN
66 3IEKTPUYECKHUN TOK:‘ Toku B pa3IuuHbIX 1 21.05.2025 Bubmmorexa [JOK
cpenax» /Beepoccuiickas mpoBepoyHast https://m.edsoo.ru/ff0c8a8a
paboTa py IPOBEICHUH Ha OyMa>KHOM
HOCHTeIe
PesepeHsIit ypok. KoHTponbHas paboTa mo Bubmuorexa LIOK
67 1 22.05.2025
TeMe "DNeKTpoAuHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepHeIil ypok. O6o0maronuii ypox 1mo 1 Bubmmorexa IJOK
TemaM 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounuecTBO 4acoB

JJIeKTPOHHbIE HH(PpOBBIE

Ne aTa
Tema ypoka Koutponbubie = IlpakTudeckue A o0pasoBaTe/bHbIE
n/n Bcero U3y4eHUst
padoThI padoThI pecypcesl
. &OCTO}IHHHG MaFH;TLI U UX BSaI/IMO,Z[f:I/ICTBI/Ie. . . ) 03.00.2024 BuGmiorexa [IOK
arHUTHOE TI0JIe. BEeKTOp MarHuTHOMN .09.
06 rioJie. BEkTop N © https://m.edsoo.ru/ff0c9778
WHIYKIHUH. JINHUY MAarHATHOW MHAYKIUH
2 gfff?ﬁﬁii ng?j:;};ﬂ;{ aoCBinZtL)SEBH 1 0 0 04.09.2024 ~ Drbmorexa LOK
PeTe. A PoBoA e https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «/3yueHne 1 0 1 10.09.2024 Bubmuorexa LIOK
MAarHHTHOTO ITOJISL KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBle MarHUTHOTO MOJISt HA TPOBOIHUK C

4 TokoM. Crta AMneg)a. JlaGopaTopnas paboTa 1 0 1 11.09.2024 Bubmmorexa [JOK
«MccnenoBanue AeiCTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)

5 ieiisgz MarqH;E}pllom 231?11 IJ{Ia()H]ZEm;/ e 1 0 0 17002004 ~ Pumicrera HOK

P yio - PEHLE. R https://m.edsoo.ru/ff0c9df4
Pa6ota cuisl Jlopenna
DnexrpoMarauTHast HHAYKIUs. [ToTok

6 BEKTOPa MAarHUTHOW MHAYKIUH. SJICV 1 0 0 18.09.2024 POUI (Poccuiickas
HHIYKIUH. 3aKOH 3JIEKTPOMArHUTHON JNIEKTPOHHASI [IKOJIA)
naaykuun ®apanes

7 JlaboparopHas paboTa <<HCEH€}:[OBaHPIe 1 0 1 24.09 2024 Bubmuoteka [JOK
SIBTICHHS DJIEKTPOMArHUTHOW MHITYKIIAI https://m.edsoo.ru/ff0cal50
WHIyKTUBHOCTG. SIBIEHIE CAMOMH/TYKIIUH.

8 O/1C camouHIyKIUU. DHEPrus MarHUTHOTO 1 0 0 25.09.2024 bubanotexa IIOK
TIOJIS KaTYIIKK C TOKOM. DIIEKTPOMarHUTHO® https://m.edsoo.ru/ff0ca600
nose
TexHUUYECKHE YCTPONCTBA U UX TIPUMEHECHUE:

9 MOCTOSIHHBIE MArHUTBI, JJIEKTPOMArHUTHI, 1 0 0 01.10.2024 POUI (Poccuiickas
JIIEKTPOJIBUTATEIb, YCKOPUTEIN JIIEKTPOHHASI [IKOJIA)
OJIEMCHTAPHBIX YaCTHIL, I/IHlIyKL[I/IOHHaﬂ I1€Yb

10 O6o6maromuit ypok «MarHuTHOE ToJe. 1 0 0 02.10.2024 bubmumorexa [JOK

DneKTpOMarHuTHasi UHAYKIHS»

https://m.edsoo.ru/ff0cab82
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KontponbsHhas pabora no teme «MarautHoe

Bubmuoreka LIOK

11 08.10.2024
Tose. DJIeKTPOMarHUTHAs HHIYKIHSD) https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHIMYECKUE KOTeOaHMsI.
T'apmoHuveckue konebanus. YpaBHEHHE Bubmuorexa LIOK
12 N 09.10.2024
rapMOHHYECKHX Kosebanuii. [IpespaiieHue https://m.edsoo.ru/ff0caf06
SHEPTHU
JlaGopatopnas pabota «/ccnenoBanne
13 3aBHCHMOCTH NIEPHOa MAJIBIX KOJIeOaHHHA 15.10.2024 POIII (Poccuiickas
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl 9JIEKTPOHHAsI IKOJIA)
rpysa»
Konebarenbublii koHTYp. CBOOOIHBIE
6
| e ) s oz Dm0k
pe. o o https://m.edsoo.ru/ff0ch820
MEXaHUYECKHUMH 1 3JIEKTPOMarHUTHHIMU
KOJIeOaHUSIMHU
[ T .3
s | oo Lo S e oz Bromoren 10K
P s o https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[pencraBienne o 3aTyXaroMIUX KOJIeOaHUSX.
BeIHYX/IeHHbIE MEXaHHYECKHEe KOJIeOaHusI. Bubmmorexa IJOK
16 23.10.2024
Pesonanc. BeIHYK/I€HHBIE JIEKTPOMATHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJse0aHus
[lepemenHblit Tok. CHHYCOUAANBHBIN
TepeMEeHHBIN TOK. MOIIHOCTh MTEPEMEHHOTO Bubmorexa LIOK
17 . 05.11.2024
TOKa. AMIUIMTYTHOE U JE€HCTBYIOIIEE https://m.edsoo.ru/ffOchd34
3HAUEHUE CHJIbI TOKA U HANPSHKEHHS
18 Tpanchopmarop. HpomBou(jTBo, nepeaayda u 06.11.2024 POUI (Poccuiickas
OTpebIIeHUE AMEKTPUIECKO SHEPTHH 9NIEKTPOHHAS IIIKOJIA)
o | Lo iz Dm0k
TPpHUY T BOH I'CH T . .
JICKTp > parop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JIMHUH 3JIeKTpornepeaay
€]
KOJIOTHYECKUE PUCKH IIPH TIPOU3BOJICTBE PO (Poccuiickas
20 anekTposHeprun. KynbTypa ucnons30BaHus 13.11.2024
. 3JICKTPOHHAS IIKOJIa)
9JIEKTPOIHEPTHH B MOBCEIHEBHON JKH3HH
21 MexaHnuueckue BOJIHBI, YCIOBUS 19.11.2024 Brnbmorexa [IOK

pacnpoctpanenus. [lepuon. Cxopocthb

https://m.edsoo.ru/ffOccab4
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pactpoCTpaHEeHUs! U JUTNHA BOJHEIL.
ITonepeunsle ¥ MPOLOIbHBIC BOJIHBL

29 3ByK. CKOpOCTb 3ByKa. I pOMKOCTB 3ByKa. 20.11.2024 Brnb6mmorexa IJOK
Bricora Tona. TemGp 3ByKa o https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, HX CBOWCTBA U Bubmuoreka LIOK

23 26.11.2024
ckopocTs. [1IKkana 3JeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [IpuHIMITEI PaAUOCBSA3H U TEIEBUACHHS. 97.11.2024 POIII (Poccuiickas
PazBurtue cpencrts cBs3u. Pagmonokanus JNIEKTPOHHAS ILIKOJIA)

b K
25 KonrponbHas paborta «KoneOGaHust U BOTHBD) 03.12.2024 htPtISSJ,I:I;I/(r)‘E:EiaS(I)J(;)?’u /0CCES
26 gpﬁ Tll}i?fof T?ffgﬁifffoiﬁi ' 04.12.2024 ~ Duomorera LIOK
AROPOR pese. o https://m.edsoo.ru/ff0cd350
cera. JIyu cera
TPOCHHUE U JKEHHUH B INIOCKOM J12.
P P https://m.edsoo.ru/ff0cd4e0
3epKaie
IT 1T
28 omaxeme. Hpesemmi yron nomoro 1122024 PrOMOTeR LIOK
P e T o https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKECHHs

29 JlaboparopHast pabota «/3mepenue 17.12.2024 Bubmuoteka [JOK
MOKA3aTelIs IPETOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 JIunszsl. [MocTpoenune n3o00pakxeHUit B INH3E. 18.12.2024 Bubmorexa LIOK
®opMyIia TOHKOW JIMH3bL. Y BEIHYCHHE JIMH3bI o https://m.edsoo.ru/ffOcddle

31 HaGf»paTopHaﬂ pa60Tzi «HccnenoBanue 24.12.2024 POUI (Poccuiickas
CBOMCTB N300paKeHUH B JIMH3aX» JJIEKTPOHHAsI IKOJIa)
Jucnepcus ceera. CloxHBII cocTaB 6e10ro .

POII (P
32 cBera. L[Bet. Jlaboparopnas padora 25.12.2024 O (Poccniicicas
3JICKTPOHHAS IIKOJIa)
«HabmroneHne TUCTIEPCHH CBETa»

33 NuTepdepeHuust CBeTé‘it. Judpakims ceera. 14.01.2025 bubmumorexa [JOK
JudpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
[Tonepeunocts cBeTOBBIX BOJH. [lonsipuzanus Brnbmorexa [JOK

34 15.01.2025
cBeTa https://m.edsoo.ru/ff0cf02e

35 OnTudeckue npuOOpsI U YyCTPONUCTBA U 21.01.2025 POUI (Poccuiickas
YCIIOBHS MX 0€30aCHOTO MPUMEHEHHS 3JIEKTPOHHAs LIIKOJIa)

36 I'paHHILIBI TPUMEHHUMOCTH KJIACCHYECKON 22.01.2025 Bubmmorexa IJOK
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MexaHuku. [locTynaTsl ciennanbHON Teopun
OTHOCUTEIIBHOCTU

OTHOCUTENHHOCTD OOHOBPEMEHHOCTH.

https://m.edsoo.ru/ff0cf862

Bbubmnoreka [IOK

7 28.01.202
3 3amejieHHE BPEMEHH M COKPAIICHUE [UTHHBI 8.01.2025 https://m.edsoo.ru/ffOcfa42
o OHeprus I/ICI/IMHyJILC penﬂTI/IBHCTCIfoi/’I 70 012025 BuGmorexa [IOK
gacTuibl. CBA3b Macchl C SHEPruei u 0L https://m.edso0.ru/ff0cfc68
UMITYJIbCOM. DHEPTHsl MOKOS
39 KOHTpOJ‘IBHafI pabota «Ontrka. OCHOBBI 04.02.2025 Bnbmmorexa IIOK
CIICNHATBLHOM TEOPHH OTHOCHUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
®doronsl. Popmyna [lranka. DHeprus u Bubmuorexa LIOK
40 05.02.2025
UMIyIbe GOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpBITHE U HccienoBaHne GpoTodddekra. 11.02.2025 Bubmmorexa IJOK
Ompitet A. I'. Cronerosa https://m.edsoo.ru/ffocffc4
42 ;%KOHBL?O;:OWI&TS TSQ(;,;:BH: HHI? acHa 12.02.2025 ~ Dubmorexa LIOK
VIHILITEHHa JUBE &OT ra. «pactiai R https://m.edsoo.ru/ff0d015e
rpaaunay Gorodpdekra
43 JlaBreHue CBeTa; Omneritel I1. H. JIebenena. 18.02.2025 bubaroreka [IOK
XuMHYecKoe IeCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHHYecKHe YCTPOHCTBA U MPAKTHYECKOE PLI (Pocemiicxas
44 npuMeHeHue: GpoTodneMeHT, GoToaaTIuK, 19.02.2025
JJIEKTPOHHAsI IKOJIa)
CONHEYHasi 0aTapes, CBETOINOT
Pemenue 3anad no Teme «JIEMEHTBI Bbubmunoreka [JOK
45 KBaHTOBOM OTITHKM» 25.02.2025 https://m.edsoo.ru/ff0d0302
O PACCEAHITIO (-HacTn. LaneTapHa o https://m.edsoo.ru/ff0d091a
MO/IeNb aTOMa
Bu6morexa LIOK
47 I b 04.03.2025
OCTYTATEL Hopa https://m.edsoo.ru/ff0dOafa
48 rlf; ng:: . STZ;ZTZU?;T qx;f;izo;zpfm Ha 05032005 ~ Dnomiorera LIOK
p VH A M p o https://m.edsoo.ru/ff0d0afa
Zpyroi. Bunsl ciektpos
49 E o ?OBBEOCBOECC; mspio-so BZH: —— 11032025 ~ Dromorexa HOK
WJIs. II SAPHO-BOJIHOBOH HU3M. . .
pouit PIyCKyIIsp I Ay https://m.edsoo.ru/ffodOca8
CHOHTaHHOE U BBIHYXJICHHOE U3ITy4YCHHUE
50 OTKpbITUE PagUOaKTUBHOCTH. ONBITHI 12.03.2025 Brbmmorexa IJOK

Pesepdopaa no onpezeneHuio cocrapa

https://m.edsoo.ru/ff0d0fd2
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PaguoOaKTUBHOI'O U3ITYUYCHUSA

CpoiicTBa anbda-, 6eta-, raMMa-u3IydeHUsL.

POUI (Poccuiickas
51 BrimsHue pagnoakTHBHOCTH Ha )KHUBBIE 18.03.2025 (
9JIEKTPOHHAsI IKOJIA)
OpraHU3MBI
OTKpbITHE TPOTOHA U HEHUTpOHA. M30TOMBL.
Anbda-pacnaj. DNeKTpOHHBIN 1 butmunorexa [JOK
52 a-pacra P 19.03.2025 »
MMO3UTPOHHEIN OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
H3ITydeHHe
OHeprust CBsI3U HyKJIOHOB B siipe. SnepHbie
peaknuu. Snepuslit peaktop. [Ipobiemsl, Bubmoreka [JOK
53 01.04.2025
MEPCIIEKTUBBI, SKOJIOTHYECKHE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHON SHEPreTUKHI
DneMeHTapHbIe YacTUIBL. OTKPHITHE
MO3UTPOHA. MEeTOIbI HAOIIOICHUS 1
€TUCTPAIMH JIEMEHTapHBIX YaCTHII. Bubmorexa [IOK
54 pernerpan p ! 02.04.2025 I
Kpyrisiii cton «DyHAaMeHTaIbHBIC https://m.edsoo.ru/ff0d0e38
B3auMOJeHCTBHA. EqHCTBO Qu3nyeckoit
KapTHHBI MUDPa
Dransl pa3BuTHs actpoHomuu. [IpukiaaHoe u
MHPOBO33pPEHYECKOE 3HAYCHHE aCTPOHOMHUH. .
P B P P PBUI (Poccwuiickas
55 Bun 3Bé3mHOTO Heba. Co3Be3aus, ipKue 08.04.2025
. JJIEKTPOHHAsI IKOJIa)
3BE3/1bI, IUTAHETHI, UX BUANMOE JABHKEHHUE.
ConHedHas cucTemMa
Comnre. ConHeyHast akTHBHOCTS. VcToqHMK POUI (Poccuiickas
56 . 09.04.2025 (
sHeprun CoHIA U 3BE3] JJIEKTPOHHAsI IKOJIa)
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKH.
3BE3/bI ITIABHOH MOCIIEIOBATENEHOCTH. .
A a . PO (Poccuiickas
57 Buytpennee crpoenne 38¢371. CoBpeMeHHbIE 15.04.2025
3JICKTPOHHAS IIKOJIa)
HPEICTaBICHUS O IPOUCXOXKACHUU U
sBomorny CoJHIIa U 3BE3]
Maieunstit [Tyte — nama [Manaktuka.
ITonoxxeuune u asuxenue CoiHia B POII (Poccuiickas
58 . 16.04.2025 (
lamakrnke. [anaxtuku. YEpHBIE TBIPH B JJIEKTPOHHAsI MIKOJIA)
SIIpax TajJaKTHK
Bcenennast. Pasoeranue ramakruk. Teopus
POUI (Poccuiickas
59 Bonsmoro B3peiBa. PenkroBoe usnydenue. 22.04.2025 (

MerarainakTuka

JJICKTPOHHAsI IKOJIA)
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PBUI (Poccwuiickas

60 HepereHnsie mpo6ieMbl aCTPOHOMHN 1 23.04.2025
9JIEKTPOHHAsI IKOJIA)
61 KonTpomnbHas padora «D1eMEeHTHI 1 29.04.2025 PBOUI (Poccuiickas
ACTPOHOMUH U acTPOPHU3UKHI» 3JIEKTPOHHA LIKOJA)
O6o6maromuit ypok. Ponb dusuku n
62 aCTPOHOMUH B BKf)HOMI/I‘wICCKOI‘/:I‘, ) 1 30.04.2025 POIII (Poccuiickas
TEXHOJIOTHIECKOH, COIINaIbHON M 3THYECKON 9JIEKTPOHHAsI IKOJIA)
cdepax IesATeNbHOCTH YeoBeKa
0606 i .P
obmaronyit ypok. Ponb 1:1 MeCTO qimnm " PALI (Pocemiickas
63 aCTPOHOMHUH B COBPEMCHHOM HAYYHOU 1 06.05.2025
JJIEKTPOHHASI IIKOJIA)
KapTHHE MHpPa
0606 i .P i
obmatonmii ypok. Pons Gpusnaeckoit ) POII (Poccuiickas
64 TEOpUH B OPMHUPOBAHHUH MPEACTABICHHN O 1 07.05.2025
N JJIEKTPOHHASI IIKOJIA)
(U3HIecKOi KapTHHE MHpa
O6o6maromuit ypok. Mecro ¢pusudeckoit
65 KapTHUHBI MHpPa B 00IIEM PALY COBpCMi:HHBIX 1 13.05.2025 POIII (Poccuiickas
€CTECTBEHHO-HAYYHBIX NPEACTABICHHUH O JJIEKTPOHHASI IIKOJIA)
pupose
66 PesepBHEI ypok. MarautHoe Toe. 1 14.05.2025 POIII (Poccuiickas
DJIeKTpOMarHUTHAs MHIYKIHS JJIEKTPOHHAsI IKOJIa)
67 Pe3epsHblit }:pox. Ontuka. OCHOBBI 1 20.05.2025 POIII (Poccuiickas
CHeIHaTbHOM TEOPHH OTHOCUTEIILHOCTH JJIEKTPOHHAsI IKOJIA)
68 Pesepusrii ypok. KBanroas dusuxa. 1 21.05.2025 Bubmmorexa [JOK
DJIeMEHTHI aCTPOHOMHH M aCTPO(DUIUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJ151 YYEHUKA

» ®msuka, 10 knace/ Mskumes I'. 4., Byxosues b.b., Cotrckuit H.H.; nox penakuueii [Tapdentseroit H.A. Axnpionepaoe
obmectBo «M3natensctBo «IIpocBemienne
» ®usnka, 11 knace/ Msikumes I'.JL., Byxosues b.b., Yapyruu B.M.; nox penakiueit [TapdenrseBoit H.A. Akunoneproe

O6H.[eCTBO «M3naTenbeTBO «HpOCBeH_[eHI/IG»

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

POUI (Poccwuiickas 3eKTpoHHAs 1IKOJIa)



