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NNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usnke 6a30BOro ypoBHsSI Ha YpOBHE CpeAHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHWI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTelIbHOM NMPOrpaMMBbl, MPEICTABICHHBIX B
OI'OC COO, a takxke c yu€toM (QenmepambHOW pabodeid MporpaMMBbl BOCIUTAHHA M KOHIENIMH IPENOJaBaHUI
yaebHoro npeamera «Du3nkay B 00pa3oBaTenbHBIX opranm3anuiax Poccuiickoit Dexepariin, peann3yoninx OCHOBHEIE
o0Opa3oBaTebHbIe IPOTPAMMEIL.

Copnepxanue mporpaMMbl 1o (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOW KapTHHBI MHpa
obyuatomuxcs 1011 ximacco npu oO0ydeHnn ux (pru3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIIEHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByer TpeboBanusM DOI'OC COO k IIaHUPYEMbIM JIMYHOCTHBIM,
NpeAMETHBIM W METalpeJMETHBIM pe3ylbTaTaM OOydYeHHs, a TakKe Y4YUTHIBAeT HEOOXOIUMOCTh pealln3aliu
MEXXTIPEIMETHBIX CBsI3€il (DM3WKH C eCTeCTBEHHO-HAYYHBIMH YIeOHBIMHU MpeaMeTaMu. B Hell ompeaenstoTcsi OCHOBHEIE
1enn W3y4deHrns (PU3MKM Ha YpPOBHE cpemHero oOmiero oOpa3oBaHUs, IUIAHHPYEMbIE pPEe3yNbTaThl OCBOEHHUS Kypca
(u3MKK: TUYHOCTHBIE, METANIPEeMETHBIE, TPEeAMETHBIE (Ha 6a30BOM YpOBHE).

IIporpamMMma 1o Gu3MKe BKIIOYACT:

® IUTaHUpyEMBIE pPe3yJbTaThl OCBOCHHS Kypca (pm3mku Ha 0a30BOM YpOBHE, B TOM YHCIE IpEeIMETHBIE

pe3ynbTaThl IO TOAaM OOyIeHUS;

e cojepxkaHue yueOHOro npeamera «Dusnka» mo rogaM oOyueHus.

Ousnka Kak Hayka o Hauboiyee OOMIMX 3aKOHAX MPHUPOJBI, BBICTYMNAs B KauecTBe y4eOHOro MpeaMeTa B IIKOJIE,
BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTeMy 3HaHWi 00 okpyxaromeMm wmupe. IlIkonbHbIi Kypc ¢usnkn —
CUCTEeMOOOPa3yIOMuil Il €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEAMETOB, MOCKOJBKY (H3WUYECKHEe 3aKOHBI JIe)KAT B
OCHOBE TIPOILIECCOB H SBICHHW, H3ydyaeMbIX XUMHEH, Owosoruer, Qusndeckoil reorpadueil M acTpOHOMHEH.
Hcnonp3oBanne M akTHBHOE NpHUMEHEHHE (U3MUYECKHX 3HAHWH ONpEeAeNseT XapaKTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHHA B cepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TOMYYCHHS HOBBIX MAaTEpHUANOB C 33aJaHHBIMHU
CBOIicTBaMHU U Npyrux. M3ydenne (hU3MKN BHOCHUT OCHOBHOW BKJIJ] B (OPMHPOBAaHHE €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa o0ydJaronuxcs, B GOpMUpOBaHUE YMEHUH NMPUMEHSITh HAyYHBIH METO/] O3HAHMUS TIPU BBIIOJTHEHUH UMH Y4eOHBIX
UCCJEeI0BaHUN.

B ocHOBY kypca (pu3uku ans ypoBHS CpeAHETO OOIIETo 00pa30BaHHUsS MOJIOKEH DSl WACH, KOTOPHIE MOKHO
paccMaTpuBaTh Kak MPUHIIMITBI €70 TOCTPOCHHSI.

Hoes yenocmnocmu. B cOOTBETCTBHM C HEH Kypc SIBISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH COJICPKHUT MaTepual
U3 BCEX pa3fesioB PU3UKH, BKITFOYAET KaK BOPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOHN (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C Hell MaTepuall Kypca Gpu3nKu 00beMHEH BOKPYT (PU3NUECKUX TEOPHIA.
BenymmMm B kypce siBisieTcst GOpMUpOBaHUE MTPECTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpearnoyaraeT HCIOIb30BaHUE TYMAaHHTAPHOTO IOTEHI[AIIA
(hu3uuecKoil HayKH, OCMBICIICHHE CBS3U PAa3BUTHS (PU3UKU C PA3BUTHEM OOIIECTBA, a TAaKKE C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU M YKOJIOTHYECKUMH MPOOIEMaAMHU.

Hoes npuxnaonoi nanpasnennocmu. Kypc ¢pusuku npeamnoiaraet 3HakOMCTBO € HTMPOKUM KPYroM TEXHUYECKUX
Y TEXHOJIOTUYECKHUX MPUIIOKEHNH H3yUSHHBIX TEOPUH U 3aKOHOB.

Hoess oxonoeusayuu  peamm3yercst TOCPEACTBOM  BBEICHUS DIIEMEHTOB  COJCP)KAHHSA, MOCBSIIEHHBIX
9KOJIOTHUECKUM TIpo0iieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHWH, a TaKxke
o0CyXIeHMsI TPO0IIeM PallMOHAIHLHOTO IPUPOIOTIONIE30BAHUS H SKOJIOTHYECKOH O€301acHOCTH.

CTep:KkHEBBIMH 3JIeMEHTaMH Kypca (M3WKH Ha YPOBHE CPEIHEr0 00IIero odpa3oBaHHs SBIAIOTCS (GU3HUECKUE
Teopun (POpMUpOBaHUE TMPENCTABICHUH O CTPYKTYpE IMOCTPOCHHUS (PU3MUYECKOH TEOpHH, poiid (pyHIaMEHTaIbHBIX
3aKOHOB M NPUHIIMIIOB B COBPEMEHHBIX NPEACTABICHUAX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPHM, JJIsi OITMCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUN U MIPOLIECCOB).

CHCTEeMHO-/ICATENILHOCTHBIM TMMONX0A B Kypce (U3MKHM peanu3yeTcs Mpexae BCero 3a Cu€T OpraHu3aluu
IKCIIEPUMEHTAIBHON JesATeNIbHOCTH OOy4arommxcs. Jljis 0a30BOro ypoBHS Kypca (U3UKH — 3TO HCIOJIb30BaHUE
cUCTEMBbI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M 1a00OpaTOpHBIX paboT, KOTOPHBIE B Iporpamme 1o ¢usuke
00beTMHEHBI B OOMIHMI CITUCOK YYEHWYECKHX MPAaKTUYECKUX paboT. BhieneHre B yka3aHHOM IEpeYHE JTabopaTOpHBIX
paboT, MPOBOJIUMBIX JIJIsl KOHTPOJIS M OIIEHKH, OCYIIECTBIISIETCS] YYaCTHUKAMHU 00pa30BaTeIbHOTO MPOIecca UCXOIS U3
0coOeHHOCTEH TIaHMPOBaHUs U OCHaIIeHUs kaOuHeTa ¢pusuku. [Ipu sToM obecnieunBaercs oBiageHHe 00yJarOIUMUCS
YMEHUSIMH TPOBOAMTH KOCBEHHBIE M3MEPEHUS, MCCIEIOBAHUS 3aBHCUMOCTEH (U3MUECKUMX BEJIMYMH M IOCTAHOBKY
OTIBITOB IO MTPOBEPKE MPEITI0KEHHBIX THITOTES.

Bonbmioe BHUMaHKE yAemseTCsl pEIICHUIO PacYETHBIX M KaueCTBEHHBIX 3amad. [lpu sToM ans pacu€THbIX 3agad
NPUOPUTETOM SIBJISIFOTCS 3a7addl C SIBHO 33JaHHOM (PU3MUECKOW MOJENbI0, MO3BOJSIONINE HPUMEHSATh H3Y4YEeHHBIE
3aKOHBl W 3aKOHOMEPHOCTH Kak W3 OJHOTO pa3JieNia Kypca, TaK W WHTETPUpYs 3HAHWS W3 pas3HbIX pasnenos. s
KaueCTBEHHBIX 3a]1a4 MPUOPUTETOM SIBIAIOTCS 3a/1aHUS HA OOBSICHEHHNE MPOTEKAHMs (PU3NIECKIX SBJICHHHA U MTPOLIECCOB
B OKpYXaromei Xu3HH, TpeOyromiue BbIOOpa (U3MUECKOW MOAENH IJIi CUTYalld HPaKTUKO-OPUEHTUPOBAHHOTO
xapakrtepa.

B cootrBerctBun ¢ tpeboarmamu PI'OC COO kx MaTepHAIBHO-TEXHUIECKOMY OOCCICUCHHIO YIeOHOTO
nporecca 0a30BBI YPOBEHb Kypca (U3MKH Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHUsl JOJDKEH M3Y4aThCs B YCIOBHAX



NpeAMETHOro KaOuHeTa (HU3UKH WM B YCIOBHAX HHTEIPUPOBAHHOTO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHere GU3HMKK JODKHO OBITH HEOOXOAMMOE TabopaTOpHOE 000PYIOBaHUE JIJISl BHITOTHECHUS YKA3aHHBIX B
nporpaMMe 1o (pusrke y4eHH4eCKUX MPaKTUIECKUX padOT U AEMOHCTPAILIHOHHOE 000PYIOBaHHE.

JemoncTpanmonHoe o0opyaoBaHue GopMUpyeTcsi B COOTBETCTBUU € MPUHIUIIOM MUHUMAaJILHON AOCTaTOYHOCTH
1 00ECTIeYMBAET IMOCTAHOBKY MEPEUNCICHHBIX B IIPOTpamMMe 1Mo (u3uKe KIFOYEBBIX JEMOHCTPAIUi TSI HCCIIEIOBAHUS
M3yYaeMBIX SIBICHUH ¥ MPOLIECCOB, SMIMPUIECKHUX U (PyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHHN.

JlaboparopHoe 00opynoBaHME Uil YUEHHUECKHX NPaKTHUECKHX paboT GopMmupyercs B BUAE TEMaTHUECKHX
KOMIIJICKTOB M OOecredynBaeTcss B pacuéTe OAHOTO KOMIUIEKTAa Ha ABYX oOyuwaromuxcs. TeMaTHueckue KOMILIEKTHI
nmabopaTopHOTO 00OPYIOBAHUS TOJDKHBI OBITh TOCTPOSHBI HA KOMITJIEKCHOM HICTIOJIb30BaHWUH aHAIOTOBBIX W MU(PPOBBIX
npruOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTENBHBIX CUCTEM B BHJE LUPPOBBIX JTa0OPATOPHIA.

OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (PU3HUKU B 0011[eM 00pa30BaHUU SIBISIOTCSL:

(opMupOBaHUE WHTEpEcCa W CTPEMIICHUS OOYYarOMHXCS K HAYYHOMY HW3YYE€HHIO TPHUPOJIBI, Pa3BHTHE HX
WHTEIUIEKTYATbHBIX U TBOPUECKHAX CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIe MO3HAHUS U (HOPMUPOBaHUE HCCIEN0BATEIFCKOTO OTHOIIICHHS K
OKPY’KAIOIINM SIBJICHHUSM;

(opMUPOBaHUE HAYYHOTO MHPOBO33PCHHUS KaK pe3yjbTaTa W3YYCHUS OCHOB CTPOCHHS MaTepUH U
(yHIIAMEHTAITBLHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHEe YMEHHUIl OOBSICHATH SBICHHUS C WCIOJNB30BaHUEM (H3NYECKUX 3HAHUA © HAayYHBIX
JI0Ka3aTeJIbCTB;

(hopMUpOBaHUE TIPENCTABICHUN O pONW (U3UKK IS Pa3BUTHUS JIPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

JlocTrkeHHe 3THX LeNieit 00ecTieunBaeTCs peIICHUEM CIIYIONIMX 3a1a4 B poLiecce U3yueHus Kypca (pu3nKu Ha
YpPOBHE CpeHero o0Iero 00pa3oBaHus:

MPHOOpPETEHNE CHCTEMBI 3HAHWKA 00 OOMUX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUIX, BKITFOYAS
MEXaHUKY, MOJIEKYJISIPHYIO (PH3HKY, 3JI€KTPOIMHAMHKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI acTpO(PH3NKH;
(hopMUpOBaHUE YMEHHUI NPUMEHSITh TEOPETHUUYCCKUE 3HAHUS I OOBSICHEHUS (DU3MUYSCKUX SIBIICHUH B
MIPUPOJE U JUIS IPUHATHS IPAKTUUECKUX PEILIECHUN B IIOBCEHEBHOM KU3HH;

OCBOEHHME CIOCOOOB PpEIICHMS pPA3IM4YHBIX 3aJady C SIBHO 3aJaHHON (DU3MUYECKOM MOIenblo, 3ajad,
HO/Ipa3yMEBaIOIUX CaMOCTOSITEIbHOE CO3JaHne (PU3MUECKOM MO/IeNH, aleKBaTHON YCIIOBUSIM 33/1a4H;
NOHMMaHHe (U3MYECKUX OCHOB ¥ TPHHIMIIOB JEHCTBHS TEXHHYECKHX YCTPOHCTB W TEXHOJOTHYECKHX
HPOLIECCOB, MX BIHMSHUS Ha OKPY)KAIOIIYIO CPEIy;

OBJIAJICHUE METOAAaMH CaMOCTOSTENHHOTO IUIAHUPOBAaHHWS M IPOBEACHUS (U3HYECKUX OSKCIEPUMEHTOB,
aHaJIM3a M MHTEPIPETAIMU HHPOPMALIUH, ONIPE/ICNICHNS] TOCTOBEPHOCTH MOJTYUYSHHOTO Pe3yibTara;

CO3JIaHKe YCIIOBUI JUIsl pa3BUTHS YMEHHI IPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOH JIESTEIHHOCTH.

Ha m3yuenue pusuku (6a30BbIH ypOBEHB) Ha YPOBHE CpeJHET0 00IIero oopa3zoBanus oTBoauTcs 136 vacos: B 10
Kitacce — 68 gacoB (2 waca B Hezeno), B 11 kimacce — 68 dacoB (2 yaca B HEZIEI0).

[Mpeanmaraemplit B mporpamme 1o (U3MKE TMEpeyYeHb JAOOPATOPHBIX W MPAKTHYECKUX pPabOT sBISIETCS
PEKOMEH/IOBAaHHBIM, YYUTENb JIEJIAET BBIOOP MPOBEACHHUS J1a00PaTOPHBIX Pa0dOT U OMBITOB C YUYETOM MHAMBHIYATLHBIX
0COOCHHOCTEH 00yUaIOIIUXCS.

COJAEPKAHUE OBYYEHUS

10 KJIACC

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOT'0 MO3HAHUA
®u3uka — HayKa o npupoje. HayuHble METOIBI MO3HAHUS OKPY>KAIOIIero Mupa. Poib 3KCriepuMeHTa U TEOPUU B
MpoIIECcCe MO3HAHMS TPUPOJIBL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanre (U3MYSCKUX SBJACHHH W TmporeccoB. Hayunble rumote3nl. dusmueckue 3aKOHBI U TEOPHHU.
I'paruipl npuMeHIMOCTH (PU3UIECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBHUS.
Ponb u mecto pusuku B popMHPOBaHUN COBPEMEHHOW HAYYHOUW KapPTUHBI MUPA, B MPAKTUYECKON JESITEITLHOCTH

JIIoaei.

Jlemoncmpayuu
AHanoroBsle 1 IUGPOBEIE U3MEPUTETbHBIE TIPUOOPHI, KOMITLIOTEPHBIE TATYHUKH.

Pasznen 2. MexaHuka
Tema 1. Kunemamuka
Mexannueckoe ABmkeHre. OTHOCUTEIBHOCTh MEXaHHMIECKOTO JABMKeHUs. Cuctema orcuéra. Tpaekropusi.
ITepemernieHue, CKOpOCTh (CpeaHssi CKOPOCTh, MCHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTEePHaIbHOW TOYKH, UX
MIPOEKIIMK Ha OCH CUCTEMBI KoopauHaT. ClI0oKEHHE [TePEMEIICHHI 1 CII0KEHUE CKOPOCTEH.



PaBHOMEpHOE M paBHOYCKOpEHHOE MPAMOJUHEHHOE ABIKeHHe. ['paduku 3aBUCHMOCTH KOOPAUHAT, CKOPOCTH,
YCKOPEHHUS], IIyTH U MIEPEMELICHUS] MATEPUATILHOM TOUKU OT BPEMEHU.

CBobonHOe nageHne. Y CKopeHrne cBOOOIHOTO HaleHHSI.

KpuonuneitHoe nBmxeHue. [IBM)KEHHE MaTepUanbHONM TOYKH IO OKPY>KHOCTH C TOCTOSHHOM IO MOAYIIIO
CKOpPOCTBIO. YTJIOBas CKOpPOCTh, JHHEHHas ckopocTh. Ilepmom m wactora oOpamenus. lleHTpocTpeMuTennHOe
YCKOPCHUE.

TexHHn4Yeckue yCcTpoicTBa M MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, IBUKEHHUE CHAPSIIOB, LIETHbIE U pEMEHHBIE
nepesayu.

Jlemoncmpayuu

[TpeoOpa3oBanue ABMKECHUH € UCTIONB30BAHUEM IIPOCTHIX MEXaHU3MOB.

Habmionenue aBkeHus Tena, OpOLICHHOTO MO YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

M3yueHne HEpaBHOMEPHOTO ABMKEHUS C LIETIBIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

Nzydenue nBUKEHUS IApHUKA B BAZKOW HKHUIKOCTH.

Wsyuenve nBrkeHus Tena, OpPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocurensHocTH ['anunes. [lepBoiid 3akoH HetoToHa. IHEpUIHanbHbIE CUCTEMBI OTCUETA.

Macca Tena. Cuma. [Ipunnun cynepriozunuu cuil. Bropoit 3akon HeroToHa miis MaTepuanbHON TOUKH. TpeTuit
3aKkoH HpI0TOHA 17151 MaTEpUATIbHBIX TOYEK.

3aKoH BceMUpHOTro TaroreHus. Cumna tsbkectH. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH 'yka. Bec tena.

Tpenne. Buasl Tpenus (1okos, CKoibkeHus, kauenns). Cuna tperns. Cyxoe Tpenne. Crjia TpeHUsS CKOJBKESHHS
u cuia TpeHus mokos. Koadpdumment tpenns. Cuita COMPOTUBICHAS TTPH ABMKEHUH TeJla B )KUAKOCTH WITH rase.

[MoctynarenpHOE 1 BpalaTeIbHOE IBMKEHUE a0COMIOTHO TBEPIOTO Tena.

MOMEHT CuJibl OTHOCUTENBHO OCH BpaieHus. Ilneuo cuiel. YcnoBus paBHOBeCHs TBEPAOro Tefa.

TexHuuecKkue ycTpOKUCTBa U MPAKTUUECKOE MPUMEHEHHUE: TOAIIUITHUKH, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne MHEPIUU.

CpaBHEHHE MAacC B3aUMOJACUCTBYIOIIUX TEIL.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehOpMaIi.

CpaBHEHME CUJT TPEHUSA [TOKOS, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3yuenne nBukeHus1 OpycKa 1o HAaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHUKAIONIMX B NPY)XHHE W PE3HMHOBOM o0O0pasie, OT HX
JehopMaIum.

Tema 3. 3aKonvl COXpAHEHUA 68 MeXAHUKE

Nmnynbsc MaTepuanbHO# TOYKH (Tela), CHCTEMBI MaTepPHALHBIX ToYeK. IMITYyITbC CHITBI M M3MEHEHUE UMITYJIhCca
Tena. 3aKOH COXPAaHEHUS! UMITYJibca. PeakTUBHOE JBUKEHUE.

Pa6ora cuibl. MOITHOCTB CHJIBI.

Kunerndeckas sHEprusi MaTepuaabHON TOYKH. Teopema 00 N3MEHEHNH KHHETUYECKOW DHEPTHH.

[lorentmaneHass sHeprus. [loTeHnmanpHas 3HEpPrHs ynpyro nehopMUpOBaHHOW TpYyKWHBL l[loTeHmmampHAS
SHEPTus TeJa BOIM3U MOBEPXHOCTH 3EMIIH.

IloTeHnyanpHBlE W HEMOTEHHWANbHBIE CHIBL. CBsI3b pabOThl HEMOTCHIHATBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOW IHEPTHH CUCTEMBI TeN. 3aKOH COXPAaHEHUS MEXaHUUECKOM SHEPTUH.

Yrpyrue u Heynpyrvue CTOIKHOBEHHUS.

TexHu4ecKue yCTpPOWCTBA M NMPAKTHUYECKOE NPHUMEHEHME: BOJIOMET, KONEP, NPYKUHHBIM MHCTONET, IBUKECHUE
paker.

Lemoncmpayuu

Ilepexon moTeHIMATEHON SHEPTHH B KHHETHYECKYIO U 0OpaTHO.

Pasnen 3. MoJiekynsipHas pu3nKa 1 TepMOAHUHAMHAKA

Tema 1. Ocrosvt MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUHM WM WX OMBITHOE 00OCHOBaHME. bpoyHOBCKOe
newkenune. Juddysus. Xapaktep IBWKEHUS W B3aUMOJICHCTBUS 4acTHI] BellecTBa. MoOjeIH CTPOEHHs Ta3o0B,
KHUJIKOCTEH M TBEPIBIX TeJ U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojeield. Macca u pa3Mepbl MOJIEKYJI.
KonnuectBo Bemectra. [loctosHnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopens wuaeanpHOro ra3a. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHMUECKOM TEOpHHM HWAEAaIbHOrO rasa.
AOlcomoTHasi TeMriepaTypa Kak Mepa CpeAHed KHHETHYeCKOH SHepruM TEIUIOBOTrO IBIDKeHMs yactul Trasa. lllkama
temriepatyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHe MennmeneeBa—Knaneiipona. 3akon JlamproHa. M3omporieccsl B



UCATLHOM Ta3¢ C IMOCTOSHHBIM KOJIIMYECTBOM BellecTBa. [ paduueckoe mMpe/cTaBiieHUE H3OMPOIECCOB: HM30TEPMa,
n3oxopa, n3obapa.

TexHUYEeCKHE yCTPOUCTBA U MMPAKTUICCKOE MMPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHHE BEIecTBa, (hOTOrpaduil MOJIEKYII OpraHMIECKUX COeTNHEHHA.

OmnpiTel 10 UG GY3UN KAIKOCTEH 1 Ta30B.

Mopens OpOyHOBCKOTO IBHXKECHUSL.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

Omnpenenenrne Macchl BO3MyXa B KJIACCHOWM KOMHAT€ Ha OCHOBE HM3MEpeHH 00b&Ma KOMHATHI, JABICHUS H
TEMIIEpaTyphl BO3/lyXa B HEH.

Tema 2. Ocnosbl mepmoouHamurku

TepMmoanHaMuveckast cucteMa. BHYTpeHHSS 3HEPTHUS TEPMOIMHAMUYECKON CHCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.
KonmugecTBo Temnmotel m pabora. BHYTpeHHss >Heprus OJHOATOMHOTO HWIIEANbHOTO Tra3a. Buiel Teruromepemayn:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, W3JIyueHUE. YIeNbHas TEIIOEMKOCTh BeliecTBa. KONMHUYSCTBO TEIIOTHI TIPU
TerIonepeaaqe.

Ilonstne o0 ammabatHOM TIpomecce. IlepBBIii 3akoH TepMoaWHAMUKH. lIpuMeHEHHE IepBOTO 3aKoHA
TEPMOJIUHAMUKY K H30mpoueccaMm. I 'paduueckas uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOIC.

TenmoBsie MamuHbL. [IpuHIUIBL NeiicTBHS TETOBBIX MamuH. [IpeoOpa3oBanus SHEPTUHU B TEIUIOBBIX MAIlIMHAX.
Koaddunuent mnosesHoro mercTBus TeruioBoid Mmarmubl. [{ukin KapHo u ero xo3d@uimeHT Mmoyie3Horo aeicTBusL.
DKoJNorn4ecKue mpodaeMbl TETIIOIHEPTETHKH.

TexHUYecKHEe YCTPOWCTBA W TIPAKTUYECKOE MpPHMEHEHHe: [BUTATelh BHYTPEHHErO CropaHus, OBITOBOM
XOJIOJTMITHPHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

H3MeHeHnne BHYTpEHHEH SHEPTHH Tella TP COBEpPIICHHH paOOTHI: BBUIET MPOOKH M3 OYTBUIKU IMOJ JEHCTBHEM
CKaToTo BO3/yXa, HarpeBaHue 3(pupa B TaTYHHOU TPYOKe MyTEM TpeHHS (BUACOAEMOHCTPAITHS).

Mogenu mapoBoi TypOHUHBI, IBUTATEIISI BHYTPEHHETO CTOPAaHNUsl, PEAKTUBHOTO JIBUTATES.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepeHne yaenpHON TEIOEMKOCTH.

Tema 3. Aecpezammnbie cocmoanusa eeujecmea. Pazogvie nepexoovl

[MapoobpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AGCOIIOTHAS M OTHOCHTENBbHAS BIaKHOCTh BO3/IyXa.
Haceimennstit map. Y aenpHas Temiora napooopazoBaHus. 3aBUCHMOCTh TEMITEPATypPhl KUIIEHUS OT JaBICHUS.

Teépmoe Teno. Kpucrammueckne u amopdHbIe Tena. AHA30TPONHUS CBOHCTB KPHUCTAILIOB. JKuaKNe KpUCTaUTHI.
CoBpemeHHbIe MaTepuansbl. [1naBineHue u KpucTaum3anus. Y JelibHast TerioTa miapinenus. Cyonumanusi.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHUYecKre yCTPOICTBA W MPAKTHIECKOE NMPUMEHEHHE: TUTPOMETP U TICHXPOMETP, KaJOPUMETpP, TEXHOJIOTHU
IMMOJIY4C€HUSA COBPEMCHHBIX MAaTCPpHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUU.

Jlemoncmpayuu

Crioco0bI M3MEpeHHUs BIAKHOCTH.

Habnroenne HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

H3mMepeHre OTHOCUTETHHON BIIAXKHOCTH BO3/IyXa.

Paznen 4. dnekTponuHaMuka

Tema 1. Inekmpocmamuxa

OnexTpu3anus Tell. DIeKTpUUecKuid 3aps. [[Ba Buma 3jaexTpuyecKux 3apsiioB. [IpoBOMHUKH, NUANEKTPUKU H
MOJIYIIPOBOAHUKH. 3aKOH COXPAHEHUS 3JICKTPUYSCKOTO 3apsija.

BzanmopeiictBue 3apsmoB. 3akoH Kymona. TodeuHBId JIIEKTpHUYECKHM 3apsi. ODIEKTPUUIECKOE TIOJIE.
HampsoxkéHHocTh AnekTpudeckoro mois. [IpuHIUN Cynepro3uiuu 3JMeKTPHUYSCKUX monel. JImHuM Hanpsxk€HHOCTH
3IEKTPUIECKOTO OIS,

Pabora cun anekTpocratudeckoro mnosis. [lotennuan. Pa3zHocTh moTeHIuanoB. [IpOBOJHUKN U AUIICKTPUKH B
3NEKTPOCTATUYECKOM ToJe. J{ManekTprdeckas MpoOHUIIAeMOCTb.

Onekrpoémroctb. KonaeHcatop. ONEKTpOEMKOCTh IDIOCKOTO  KOHJEHCATOpa. OHEpPrus 3apsHKeHHOTO
KOHJEHCaTopa.

TexHUYECKHE YCTPOWCTBA M IMPAKTHYECKOE IMPUMEHEHHE: 3JICKTPOCKOI, 3JCKTPOMETpP, SJIEKTPOCTaTUYeCKast
3aIuTa, 3a3eMIICHUE IEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAILHBIN anmnapar, CTpYHHBIN IPUHTEP.

Jlemoncmpayuu

Y CTpOoHUCTBO U MPUHITUI AEHCTBUS DJIEKTPOMETpA.

B3aumopeiicTBre HadIEKTPU30BaHHBIX TEII.

Tema 2. llocmoannstii 3n1exkmpuyeckuil mok. Toxu 6 paznuunsix cpedax



ONEeKTpUYECKUI TOK. YCJIOBHSA CYIIECTBOBaHMS dSJIEKTpUUecKoro Toka. Mcrounmkm Toka. Cuia TOKa.
ITocTosHHBI TOK.

Hampsoxenue. 3akon OMa 171 y4acTka HEnH.

ONEKTPUUYECKOE CONPOTHUBIEHUE. YAETbHOE COMPOTUBIEHHE BemlecTBa. [locnenoBaTenpHOE, NapasieNbHOE,
CMEIIaHHOE COEAMHEHHE IPOBOAHUKOB.

Pabora snexktpuueckoro Toka. 3akoH [xoyns—JIenia. MomHOCTE SIEKTPHYECKOTO TOKA.

DJNEeKTPOABIKYIIAs CHjla U BHYTPEHHEE COMPOTUBIICHUE UCTOUYHHUKA TOKa. 3akoH OMa AJisl MOTHOH (3aMKHYTOK)
anekTpudeckoi renu. KopoTkoe 3aMbIkaHUE.

OJeKTpOHHasT MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBHCHMOCTH COIIPOTHMBIICHHS METAJUIOB OT TEMIIEPaTYpBHI.
CBepXnpoBOAUMOCTb.

OnexTpuyeckuil TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX ITYYKOB.

[onynpoBoguuku. CoOCTBeHHass W IpPUMECHasl MPOBOJUMOCTH MOIyHpoBOAHUKOB. CBoiicTBa p—N-mepexona.
[TomynpoBOgHUKOBBIE TIPHOOPHI.

ONeKTpUYECKUI TOK B paCTBOpPaX M pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS] TUCCOLHUALMS. DIEKTPOIU3.

DIIEKTPUIECKUN TOK B TazaX. CaMOCTOATEIBHBIA U HECAMOCTOATEIBHBIN pa3psa. Momaus. [1nazma.

TexHHuecKre ycTpoilcTBa M NMPakTUYECKOe NMPUMEHEHHE: aMIEpMETpP, BOJIBTMETpP, PEOCTAT, UCTOYHUKU TOKA,
3NEeKTpOHArpeBaTeNbHbIE MIPUOOPHI, HIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP CONMPOTHUBJICHUS, BAKYYMHBIN THO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIMPOBOJHUKOBBIN THO/I, FaJIbBAHHKA.

Lemoncmpayuu

N3mepenue cuibl TOKa ¥ HAIPSKEHUS.

CMeniaHHOe COeIMHEHUE POBOAHHUKOB.

Me:xnpeaMeTHbie CBA3H

Wzyuyenne kypca ¢usuku 0Oa3zoBoro ypoBHa B 10 kiacce OCYIIECTBISETCA C YUYETOM COIEPXKATENbHBIX
MEXKITPEMETHBIX CBSI3EH ¢ KypcaMy MaTeMaTuky, OMOIOTHH, XUMUH, TeoTpadpuu U TEXHOJIOTHU.

Mesicnpedmemuule noHsamus, CBI3aHHbIE C U3YYEHUEM METOAOB HAYYHOI'O MO3HAHMSA: SIBICHUE, HAYYHBIA (axT,
TUIIOTE3a, PU3NUYecKas BENUINHA, 3aKOH, TEOpHs, HAOMIOACHUE, IKCIIEPUMEHT, MOJCITUPOBAHUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pellleHHE CHCTEMbl ypaBHEHWH, iuHeHHas (yHKuus, napabona, rumepbona, ux rpadukd u
CBOWCTBa, TPUTOHOMETpHUYECKHE (YHKLIWH: CHHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOAECTBO, BEKTOPHI U X MPOEKLIMH HA OCH KOOPIUHAT, CII0)KEHHE BEKTOPOB.

Buonozus: mexaHnveckoe ABWXECHUE B KHMBOH mpupoae, muddysusi, ocMoc, TEUIOOOMEH JKUBBIX OPraHHU3MOB
(BuABI TETJIONEpEIauH, TEMJIOBOE PABHOBECHE), SJIEKTPUUIECKHUE SBICHHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHHUE aTOMOB M MOJEKYJ, MOJIb BELIECTBA, MOJSIpHas Macca,
TEIUIOBBIE CBOMCTBA TBEPABIX TeJ, KUIAKOCTEH M Ta30B, JIEKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAsS
JUCCOLIMAINS, TaTbBAaHUKA.

Teoepaghus: BIaXXHOCT BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusi: TpeoOpa3oBaHUE IBIKEHHH C HCIOJb30BAHUEM MEXAaHU3MOB, Y4YE€T TpPEHHS B TEXHHKE,
MOJIIUITHAKY, HCTIONb30BAHNE 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHHKE (pakeTa, BOJOMET M Jpyrue), JBUTATENb
BHYTPEHHETO CTOpaHWs, TMapoBasi TypOWHA, OBITOBOW XOJOJWILHUK, KOHIUIIMOHED, TEXHOJOTHU IONyUSHHS
COBPEMEHHBIX MAaTE€pPHaJOB, B TOM YHCJIE€ HAHOMATEPUAIOB, W HAHOTEXHOJOIMHM, 3JEKTPOCTATHYECKas 3alluTa,
3a3eMJICHHE  3JICKTPONPUOOPOB,  KCEPOKC,  CTPYMHBIH  NOPUHTEp,  DJIEKTPOHArpeBaTelbHbIE  MPUOOPEI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TaIbBaHHKA.

11 KJIACC

Paznen 4. DnekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHumnas UHOYKyus

IlocrosnHbie MarHuThl. B3anmoneicTBHE TMOCTOSHHBIX MAarHMTOB. MarHutHoe Imoje. BekTop MarHUTHOM
MHAYKUUK. [IpuHIMO cynepno3uiuy MarHUTHBIX Nosei. JIMNHUM MarHUTHOM MHAYKUMH. KapTuHAa JMHUI MarHuTHOMR
UHIYKIUU TOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTHOe Mojie MpPOBOJHMKA C TOKOM. KapTuHa JWHUN MHAYKIMM MAarHUTHOTO MOJIA JUIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO IPOBOJHUKA, KAaTyImKd ¢ TokoM. OmbeIT Opcrtena. B3aumoneiicTsue
MIPOBOJTHUKOB C TOKOM.

Cuna Amrmepa, e€ MOAyJIb U HalpaBJICHUE.

Cuuta Jlopenta, e€ MoIyJib U HamlpaBiieHHue. JIBIKEHHE 3apsHKEHHON YaCTHITHI B OJTHOPOIHOM MarHUTHOM IIOJIC.
Pabota cuiel Jlopena.

SlBneHue HneKTpOMarHUTHOM HHAYKUUHU. [IOTOK BEKTOpa MArHUTHOM MHIYKUMUU. ODJIEKTPOABIXKYIIAs CHIa
WHAYKUIWHU. 3aKOH 3JeKTPOMarHUTHON HHIyKIn Papases.

BuxpeBoe nanekTpuueckoe Tmoie. ONEKTPOABIDKYIIAS CHJIA WHAYKIMH B TPOBOJHUKE, JBIDKYIIEMCS
MOCTYMATEIBHO B OJHOPOJAHOM MarHUTHOM IOJIE.

IIpaBuno Jlenna.

WHAYKTUBHOCTB. SIBIIEHUE CAaMOMHIYKITUH. DIEKTPOABIDKYIIAS CHIIa CAMOWHAYKITHH.



DHeprus MarHUTHOTO TOJISl KATYIITKU C TOKOM.

DIIeKTPOMarHuTHOE TI0JIC.

TexHUYecKHEe yCTPOWCTBA M MPAKTUYECKOE TNPUMCHCHHME: TIOCTOSIHHBIE MAarHWUTHI, 3JICKTPOMArHUTEHI,
3IEKTPOIBUTATEIh, YCKOPUTEIN JIEMEHTAPHBIX YACTHII, MHIYKIMOHHAS TICUb.

Jlemoncmpayuu

OmeIT Opcrena.

SIBneHME NIEKTPOMATHUTHOW WHAYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

HWccnenoBanne neiicTBUS TOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMArHUTHOW WHAYKIIWH.

Paspnen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Koaeoanus

KonebarenbHas cucrema. CBoOOIHBIC MeXaHUYEeCKUE KojeOanus. [lapMonnueckue konebanus. [lepruon, yacrora,
amumatyna u (asa koneOanuil. IlpyXwHHBIM MasTHHK. MareMaTWdecKuii MaiATHUK. YpaBHEHHE TapMOHHYECKHX
koeOanmii. [IpeBparnienre sHeprun Npu TapMOHUIECKIX KOJICOaHHX.

KonebarenbHbiii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJCOAHUS B HMJCAIILHOM KOJEOAaTEIbHOM KOHTYpE.
AHANOTUsI MEXJY MEXaHWYEeCKUMH U DJIEKTPOMarHUTHBIMH KosieObanusimu. Popmyna Tomcona. 3akoH coxpaHEHHS
SHEPTHH B UACATHLHOM KOJIeOaTeTbHOM KOHTYpE.

[lpeacraBnenue o 3aryxaromuX KojeOaHMsAX. BbIHyXIeHHbIE MexaHWdeckue Konebanus. PesoHaHc.
BrIHYXICHHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHusI.

IlepemenHblii TOok. CUHYcCOMAAIbHBIA NEPEMEHHBIA TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIUTYIHOE U
JefCTByIOMIee 3HAUSHNE CHIIBI TOKA U HATIPSDKEHUS.

Tpancdopmatop. [IponsBoacTBo, epenada 1 MoTpedIeHHE IEKTPUIESCKON SHEPTUH. JKOJIOTHIECKUE PUCKU TIPU
MIPOM3BOICTBE AIIEKTPOIHEPTHH. KynbTypa UCTI0Nh30BaHNS HIIEKTPOIHEPTHH B IOBCETHEBHOM KU3HU.

TexHUYECKHE YCTPOCTBA U MPAKTHUECKOE IPUMEHEHHE: DIIEKTPHIECKAN 3BOHOK, TEHEPATOp MePEMEHHOTO TOKa,
JIMHUM 3JIeKTpoIiepeay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJiebaTenbHON CHCTEMBI (TIPYKUHHBIN MITH MAaTEeMaTHIECKHA MAsSTHHK).

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUO/Ia MANIBIX KOJeOaHNUH rpy3a Ha HATH OT JUIMHBI HUTH M Macchl Ipy3a.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmHble 60JIHbL

MexaHnyeckue BOJHBI, YCIOBUs pacrpocrpaneHus. llepuon. CkopocTh pacnpocTpaHEHHS W JJIMHA BOJHBL
[Tonepeunsle 1 Mpo0IbHEIE BOMHBL. HTEpdepennus u audpakius MeXaHHIECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJHBL. Y CIIOBUS M3ITyUeHUs 3JIEKTPOMArHUTHBIX BOJTH. B3anMHas opueHTanus BeKTopoB E,
B, V B anexktpoMarHuTHOW BosiHE. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH: OTPaXEHHUE, NMpeToOMIIEHHE, MOJSpU3alus,
mudpaxiyst, uaTepdepenims. CKopocTh 3EeKTPOMAarHUTHBIX BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJIH. [[puMeHeH e AIeKTPOMarHUTHEIX BOJIH B TEXHUKE U OBITY.

[TpuHIUTIBL paInOCBs3W U TeNeBuIeHus. Paquonokanms.

ONEeKTPOMarHUTHOE 3arpsA3HEHNE OKPYIKaAIOIIEeH Cpeibl.

TexHUYecKre yCTPOWCTBA W TPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI, YIIbTPa3ByKOBas
JIMAaTHOCTHKA B TEXHUKE U MEIUIIMHE, pasiap, paMoNpHUEMHNK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJIH.

Konebnromieecs Teno kKak MICTOYHUK 3BYKA.

3BYKOBOI pe30HaHC.

Tema 3. Onmuka

T'eomerpuueckas ontuka. [IpsimonuHeliHoOe pacipocTpaHeHUE CBETa B 0HOpoaHOMU cpeae. Jlyu cBera. Toueunslit
HCTOYHUK CBETA.

OTpakeHHE CBeTa. 3aKOHBI OTpaykeHusI cBeTa. [locTpoeHre n300pakeHUH B IJIOCKOM 3epKalie.

IIpenomiienne cBera. 3aKOHBI TpEJIOMJICHHS CBeTa. AOCONIOTHBIA TOKazatenb mpenomieHus. llomHoe
BHYTpeHHee oTpakeHue. [IpeenpHblil yroi moJHOro BHYTPEHHETO OTPaKESHHUSL.

Hucnepcus csera. CinoxHbIi cocTaB Oenoro cera. Lger.

Cobwuparomue ¥ paccenBaroniie JHH3bI. ToHKas nuH3a. DOKYyCHOE PACCTOSHWE W ONTHYECKas CHiIa TOHKOM
muH3bL. [locTpoenne n300pakeHnl B COOMPAIONINX M PacCeUBarONUX JIMH3aX. DopMysia TOHKOH JTHH3BL. Y BEIMYCHUE,
JlaBaeMOE€ JIMH30M.

TIpenensr TPpUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

Bonnosast ontuka. MHTepdepennms cBera. KorepeHTHbIC MCTOYHUKHU. Y CIOBHS HAONIOEHUS MaKCUMYMOB U
MUHUMYMOB B HHTEP(EPEHITMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB,



Hudpakmust cBera. HudpakuuoHHas pemérka. YcioBue HaOMIOACHUS TIAaBHBIX MaKCUMYMOB IIpH TNaJeHUH
MOHOXPOMAaTHYECKOr0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITongpuszamnus ceera.

TexHMUeCcKHe YCTPOWCTBA M MpaKTHYECKOE MPUMEHEHHUE: OYKH, Jiyna, (oToarmnapar, NPOSKIMOHHBIN amnmnapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TUPPAKIHOHHAS PELIETKA, TOJIIPOH.

Jlemoncmpayuu

[Tony4enue crekTpa ¢ HOMOUIBIO JUPPAKIHOHHON PEIIETKH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

W3mepenne mokasatesns MpeIoMIICHHsI CTEKIA.

HccnenoBanue cBOMCTB M300pakeHMIA B JIMH3AX.

Pa3zgen 6. OcHoBbBI clienIUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH
I'paHuubl OPUMEHUMOCTH KJacCU4yecko MexaHukd. lloctynarsl cnequanbHOW TEOPUUM OTHOCUTENBHOCTH:
WHBAapUAHTHOCTh MOJYJIS CKOPOCTH CBETa B BaKyyMe, MPUHIIUII OTHOCUTEIFHOCTA DUHINITEHHA.
OTHOCHUTEIIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH B COKPAITICHHE JITHHEL.
DHeprus U UMITYJIbC PEISTHBUCTCKON YaCTHIIbI.
CBS13b MacCCHI C PHEPTUEH U UMITYJILCOM PEJSITUBUCTCKOM YaCTUIbI. DHEPTHUS TTOKOS.

Pasznen 7. KeantoBas ¢puzuka

Tema 1. Inemenmol KGAHMOBOU ONMUKU

®otonsl. Dopmyina [1nanka cBs3u 3HEprun (HOTOHA C €ro YACTOTOH. JHEPrHs U UMIYJIbC (POTOHA.

OtkpeiTne u uccrnenpoBanue (orodddekra. Ompiter A. I'. CroneroBa. 3akonsl ¢orodddexra. YpaBHEeHHE
OiirmmreiiHa s porodddexra. «KpacHas rpanumay dhotorddekra.

Hasnenue ceeta. OnbiTel [1. H. JIeGenena.

XHUMHYECKOEe NEHCTBUE CBETA.

TexHHUeCKHe YCTPOWCTBA M IPAKTUYECKOE NpUMEHeHHe: (OTO3IeMEHT, (OTOAATUMK, CONHEYHas Oartapes,
CBETOJIUO/I.

Jlemoncmpayuu

Conneunast OaTapest.

Tema 2. Cmpoenue amoma

Mopuens aroma Tomcona. OmnbiTel Pe3epdopnma mo paccesHuro o -yactuil. [lnaHerapHas Mojeab aToMa.
[ocrynatel bopa. W3nyuenune u noriomeHue (GOTOHOB IPH MEPEX0/e aToMa C OJHOTO YPOBHSI 3HEPrHHM Ha IPYroil.
Bune! criektpoB. CriekTp ypOBHEHN HEPTUU aTOMa BOAOPOAA.

Bomnossie cBoticTBa gactuil. Bomasr ne bpoiinsa. KopmyckymsipHO-BOIHOBOH Tyanu3m.

CroHTaHHOE U BBIHY)XKJIEHHOE U3Ty4YEeHHUE.

TexHHueckre YCTPOHCTBA M MPAKTUYECKOE IPUMEHEHHE: CHEKTPAIbHBIA aHaiu3 (CIIEKTPOCKOI), Jasep,
KBaHTOBBIA KOMITBIOTED.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOLINE CIOXKHOCTh CTPOeHUs siapa. OTKpbITHE paguoakTuBHOCTU. OnbiThl Pesepdopna
1O ONPENEJICHUI0 COCTaBa paJMOAKTUBHOrO wu3nmyueHus. CpoiictBa anbda-, Oera-, ramma-usiryueHus. BiusHue
PaAMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHEe TpoTOHA W HelTpoHa. Hyknonnas mozens sinpa ['eiizenOepra—lBanenko. 3apsn sapa. MaccoBoe
yucio siapa. M3oromnsl.

Anbda-pacnan. DJIEKTPOHHBIH M TMO3UTPOHHBIA Oera-pacnaa. ['amMMa-usnydeHue. 3aKOH PaJIdOaKTHBHOIO
pacmana.

OHeprust CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. JledekT maccol sapa.

AnepHble peakuuu. [lenenue u cuHTe3 A1ep.

Snepubiii peakrop. TepMosaepHblid crHTe3. [IpoOiieMbl U TIEPCIIEKTUBHI SACPHON SHEPIETUKU. DKOJIOTHYESCKHE
ACIEKTHI AAEPHON SHEPTETUKH.

OnemMeHTapHble YacTHIBI. OTKpPBITHE TTO3UTPOHA.

MeTo/1p1 HAOTIOACHUS U PETUCTPAINH HIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaNbHBIE B3aUMOACHCTBHA. EQMHCTBO (hU3HMUeCcKoi KapTHHBI MUPA.

TexHHUECKHE YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: J03UMETp, Kamepa BubCcOoHA, SACPHBIH peakTop,
aroMHas 6omOa.

Jlemoncmpayuu

Cu€TYrK NOHM3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomoi
Hccnenoranue TpeKOB 4acTull (110 rOTOBBIM (hoTOrpadusim).

Pa3nen 8. DeMeHTHI ACTPOHOMUH M ACTPOPUINKH
Oransl pa3BUTHA acTpoHOMUM. IIpuKiIagHOe U MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMMUU.



Bun 3Bé3mHOTO Heba. Co3Be3aus, ApKuUe 3BE3bI, IUIAHETHI, UX BHIUMOE JBHKCHUE.

ConHeyHas cuctema.

Connne. Conneuynast akTUBHOCTb. McTounuk sHepruu ConHia U 3BE31. 3BE3/I, UX OCHOBHBIC XapaKTEPUCTHUKHU.
JuarpaMMa «CIEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MBI TNIABHOM IMOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JIJIS 3BE3]] TJIABHOM TOCiIenoBaTeNbHOCTH. BHyTpeHHee cTpoenne 3BE37. COBpeMEHHBIE TIPECTaBICHUS O
MIPOUCXOXKIEHUH 1 3BOJIOINH COJHIIA 1 3BE3/1. DTarbl )KU3HU 3BE3I.

Mneunsii Ilyte — nama [amaktuka. Ilomokenwe u newkenue Conuua B [MamakTuke. THIBI TalakTHK.
Panuoranaktuku u kBazapbl. UEpHbIE ABIPHI B SApax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06ma. Pasberanme ramaktuk. Teopuss bonbmoro B3pbiBa.
PenukToBOE HM3MyUCHUE.

MacrmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo01eMbl aCTPOHOMHH.

Oo6o01mariiee MOBTOPEeHNE

Ponp ¢Qusuku u acTpOHOMHM B 3KOHOMHYECKOM, TEXHOJOTMYECKOW, COLMANIBHON M 3THYECKOW cdepax
JIESTEIbHOCTH YEeJNOBEKa, POk M MecTO (DM3WKM W acTPOHOMHHA B COBPEMEHHOW HAyYHOH KapTHHE MHpa, pOIb
(hm3mvecKoil Teopuu B GOPMHPOBAHUHU TPEICTABICHUN O (PH3NYIECKON KapTHHE MHpa, MECTO (PU3NUECKON KapTHHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE.

Me:xnpeaMeTHble CBA3U

Wzydenne xypca ¢usukn 6a3oBoro ypoBHsS B 11 kiacce ocymiecTBISieTcs € YYETOM COAepKaTeIbHBIX
MEXIPEJAMETHBIX CBsI3el C KypcaMH MaTeMaTUKH, OMOJIOTUU, XUMUH, Feorpadui ¥ TEXHOJIOTHH.

Meoicnpeomemuvie nonsmusi, CBI3aHHBIC C U3yYCHHUEM METOJIOB HAYYHOTO MO3HAHUS: SIBICHUE, HAYYHBIN (aKT,
TUNOTe3a, PU3NIecKas BeIMInHA, 3aK0H, TeOpHs, HaOII0eHNe, SKCTIEPUMEHT, MOJIEIMPOBAaHNE, MOJIEITh, H3MEPEHHE.

Mamemamuka: pemieHNE CHCTEMBl ypPaBHEHH, TPUTOHOMETpUYECKHE (YHKIMW: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXICCTBO, BEKTOPHI M WX MPOEKIMH Ha OCH KOOPIUHAT, CIIOKCHHE
BEKTOPOB, MPOW3BOAHBIE JIIEMEHTAPHBIX (YHKIMH, TPU3HAKA TOAOOHS TpPEYroNbHUKOB, OINpEAETCHHE IUTOMAIH
WIOCKUX puryp u o6béMa Ted.

buonocus: snexkrpuueckue SBJICHHS B JKUBOH TIpUpOjE, KojeOaTelbHBIC IBM)KCHUS B JKUBOW IPHPOIE,
ONTHYECKHUE SIBJICHUS B )KMBOU MPHUPOJIE, NEHCTBUE palUallii Ha KUBBIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB W MOJIEKYJN, KPHUCTAIIMYECKas CTPYKTypa TBEPIBIX TeJ, MEXaHW3MbI 0Opa30BaHHA
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHbIA aHAJIU3.

leocpagpus: MarHWTHBIC TONIOCA 3E€MJIM, 3aJICKH MArHUTHBIX pPyd, (POTOCHEMKA 3EMHOH IMOBEPXHOCTH,
MpeACcKa3aHue 3eMIIETPSICEHU M.

Texnonocusi: MMHUM 3IIEKTPOIEpEray, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUraTelb, HUHAYKIIMOHHAS I€Yb,
paaap, paauoNnpUEMHHK, TEJIEBU30p, aHTeHHA, TeiaedoH, CBU-meub, MpOSKIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJiHEYHas Oarapes..

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA30BAHUA

OcBoenne yuebHOro mpenmera «®Dusnka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHus (0a30BbI YPOBEHB)
JIOJDKHO OOECTIeYHTh JIOCTHKEHUE CIEAYIONIMX JIMYHOCTHBIX, METAlpeIMETHBIX U TPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaTOB.

JIMUHOCTHBLIE PE3YJIbTATBI

JIudHOCTHBIE pe3ynbTaThl OCBOCHUS Yy4eOHOTro mnpenMera «®du3MKa» JODKHBI OTpaXkaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYaIOMIUXCS PYKOBOJICTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH MO3MIUEH IJUYHOCTH, CUCTEMOU
IIEHHOCTHBIX OPUEHTAITNH, TO3UTHBHBIX BHYTPEHHHUX YOEKICHWH, COOTBETCTBYIOIINX TPAAWIIMOHHBEIM IIEHHOCTSIM
poccuiickoro obuiecTBa, pacIMPeHNe KU3HEHHOTO OIBITA U OMBITA JEATEIBHOCTU B MPOLECCe peau3allid OCHOBHBIX
HaIpaBJIeHUI BOCIUTATEILHOUN JEATEIbHOCTH, B TOM YUCJE B YACTU:

1) rpamIaHCcKOro BOCIUTAHMS

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW MO3MLIMK OOy4aroIlerocs Kak aKTUBHOIO W OTBETCTBEHHOTO WIEHA
POCCHIICKOTO O0IIIeCTRa;

MPUHATHE TPAAUINOHHBIX O0IIEUETOBEYECKIX TYMAHUCTUIECKIX U IEMOKPATHIECKHUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIHHOCTh B HMHTEpPEcax TIpPakJaHCKOTO OOIIecTBa, ydYacTBOBATh B
camoynpaBJeHIH B 00pa30BaTeIbHON OpraHn3allny;

YMEHHUE B3aUMO/JICHCTBOBATh C CONMAILHBIMU HHCTHTYTAMH B COOTBETCTBHY C UX (QYHKIUSMH U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIUTAHUS:

c(hOpMHPOBAHHOCTH POCCUHCKON TPayKAAHCKON UICHTUYHOCTH, IATPUOTU3MA,



LEHHOCTHOE OTHOILICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTH)KEHHSIM POCCHICKUX YUEHBIX B 00J1aCTH (QU3UKU
Y TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIIOCOOHOCTh OIICHWBATH CHUTYAIlMI0 W TIPUHUMATh OCO3HAHHBIC DEIIEHHUS, OPUEHTHPYSICh Ha MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B JIEITENFHOCTH YUEHOTO;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy yIIero;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIIEHNE K MHUPY, BKITIOYAst 3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETO (DH3MIECKON HAYKE;

5) Tpy10BOro BOCIUTAHUS

MHTEpEC K pa3iIu4yHbIM cdepaM MpodecCHOHANBHONW NEATENbHOCTH, B TOM YHWCIIE CBSI3aHHBIM C (DU3UKOU M
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymiel mpodeccun U peatn30BhIBaTh COOCTBEHHBIC KI3HEHHBIE
TUTaHEI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHMIO M CaM000pa3oBaHUIO B 00JacTH (U3MKH Ha MPOTSHKEHUH BCer
JKU3HU;

6) 9K0JIOrHYeCcKOro BOCIIMTAHMSI:

c(OpMHPOBAHHOCTH HKOJIOTMYECKOH KYJIbTYPBI, OCO3HAHKE TI00aJBHOT0 XapakTepa SKOJIOTHUECKHX MPoodIieM;

IJJAHUPOBAHUE M OCYLIECTBIICHHE JICHCTBUM B OKPYXKAIOLIEHW CpPENE Ha OCHOBE 3HAHUA LI€JIEM YCTOHYMBOIO
Pa3BUTHS YEIOBEYECTBA;

pacuIpeHre onbITa JesITeNbHOCTH SKOJIOTMUECKON HAIIPaBICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 10 (PH3HKeE;

7) IEHHOCTH HAYYHOTO NMO3HAHUS

c(hopMHUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PH3MUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAYYHOH MJesTeThbHOCTH, TOTOBHOCTH B TpOIECCE H3YYCHUS (PH3UKU OCYIIECTBISTH
IMMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIbHO U B I'PYIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBeEpPCcAJIbHbIE YUeOHbIE eiicTBUS
basoBble jiornueckue aeicTBHs:
CaMOCTOSTEILHO (hOPMYJIUPOBAThH M aKTYAJIM3UPOBATh POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
OTIPEIETIATH IS JeSTEIHHOCTH, 3371aBaTh TapaMETPhl U KPUTEPUHU UX JOCTIKEHUS;
BEISBIISITH 3aKOHOMEPHOCTH | ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NIECKUX SBICHUSX;
pa3pabaThiBaTh IJIaH pelIeHHus MpoOJIeMbl ¢ YIETOM aHalM3a MMEIONINXCS MaTepUaIbHBIX M HeMaTepHAbHBIX
pecypcos;
BHOCUTb KOPPCKTUBBI B ACATCIBHOCTH, OLCHHMBATHL COOTBETCTBUEC PE3YJIbTATOB MNCIAM, OLUCHHMBATHL PUCKHU
MTOCJICICTBUH JAEATEIBHOCTH;
KOOPJIMHHUPOBAaTh M BBINOJIHITH Pa0OTy B YCIOBHSX pEATbHOTO, BHUPTYaJbHOTO H KOMOMHHPOBAaHHOTO
B3aUMOJICUCTBUS;
pa3BUBaTh KPEaTHBHOE MEIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3soBble uccienoBaTelbCcKue 1eCTBUSA:
BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHSATHAMHU M METOIaMU (PH3MUYECKOI HAYKH;
BJIa/IETh HABBIKAMU y4eOHO-HCCIIEI0OBATENLCKOM U MMPOEKTHOM JEATENBHOCTH B 0071acT (PU3UKH, CHOCOOHOCTHIO
U TOTOBHOCTBHIO K CaMOCTOSATEIHHOMY ITOMCKY METOJIOB pEIeHUs 3ajad (PU3MYECKOro COAEpIKaHWs, MPUMEHEHHIO
Pa3IN4YHbIX METOAOB ITIO3HAHUA,;
BJIAACTh BUAAMH ACATCIBHOCTH II0 IIOJIYYECHUIO HOBOTO 3HAHUA, €ro HHTCPHIPCTALUH, HpeO6pa30BaHI/II-O u
MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX CUTYAIIHSIX, B TOM YUCJIE TIPHU CO3/IaHUU YYEOHBIX TPOEKTOB B 00J1aCTH (DU3UKH;
BBIABJIATE NPUYUHHO-CICACTBCHHBIC CBA3UM W aKTyaJIM3UPOBATH 3ajJilady, BBIABHUI'aTb TUIIOTE3Y eé peuicHu,
HaXOoAWUTb apTyMEHTBI JJIA 10Ka3aTCJIbCTBa CBOUX y’TBCp)KJIGHHfI, 3aaaBaTh NapaMETPbl U KPUTECPUU PCIICHUS,
aHAJIU3UPOBATh MOJYUYEHHBIE B XOJE PELICHUS 3a/laull pe3yabTaThl, KPUTUUECKU OILICHUBATh UX IOCTOBEPHOCTH,
MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYyIIHUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEILHOMN JACATEIBHOCTH, B TOM YHCIIE MTPH U3YICHIH
¢buznky;
JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTH 3HAHUS 10 (1)1/131/11(6 B IIPAKTUYECCKYIO O6HaCTB KHU3HCACATCIIBHOCTH,
YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJICH, MIPEAJIaraTb OPUTMHAJIBHBIEC MOAXOAbl U PELICHUS;
CTaBUTH MPOOJIEMBI U 33JIa4H, JOTYCKAIOIIHE aTbTePHATHBHBIC PEIICHHUS.
Pa6ora ¢ undopmanueii:
BIIQJICTh HABBIKAMHU TMOJIydeHUs WHGOpMaNuu (U3MUYECKOTO CONEPKaHUS W3 HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITETTLHO OCYIIECTBIATh MOUCK, aHATN3, CUCTEMATH3AIMI0 U MHTEPIPETAIIMIO HH(POPMAIIUU PA3TUYHBIX BHJIOB H
(hopM IpeaCTaBIICHUS;



OLICHUBATh JOCTOBEPHOCTH HHPOPMALIUH;

UCIIOJIb30BaTh CPEJICTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHMKAaTUBHBIX W OPraHU3alMOHHBIX 3a/a4 C COONIOAEHHMEM TpeOOBaHMH SPrOHOMHUKHM, TEXHHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepekeHus], MPaBOBBIX U 3THUECKUX HOPM, HOpM HH(OPMAMOHHON 6€301acHOCTH;

CO3/aBaTh TEKCTHI (PU3UUECKOTO COJIEP)KAHUS B pa3iIMyHBIX (popmarax ¢ y4yéToM Ha3zHaueHUs WH(popManuu u
IEJIEBO ayAUTOPHH, BRIOMPAsk ONITUMAIBHYIO (POPMY IPECTABICHUS M BU3YAIH3AIHH.

KoMMyHHKaTHBHBIE yHUBePCAJIbHBIE y4eOHbIe JeliCTBUSA:

OCYILLECTBIISITh OOIIEHNE Ha yPOKax (PU3UKH U BO BHE-YPOUHOM AESATENBHOCTH;

pacro3HaBaTh NPEINOChIIKH KOHGINKTHBIX CUTYyalluii U CMSIT4aTh KOH(IUKTBL;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPE/CTB;

[IOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMaHHON U HHIUBUyaIbHOH pabOTHI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KZOTO
4JIeHa KOJUIEKTHBA;

OPUHUMATh LEIH COBMECTHOW JAEATENIbHOCTH, OPraHW30BBIBATE M KOOPIMHHUPOBATH HEUCTBUS IO €&
JOCTIPKEHMIO: COCTaBIIATh IUIAH ACHCTBUHN, paclIpesiesIiTh POJIU C Y4ETOM MHEHHUH yYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl
COBMECTHOH paboTHI;

OILICHMBATh KayecTBO CBOET0 BKJIaJa M KaKIOrO y4acTHHKA KOMaHABI B OOIIMH pe3ylbTar mo pa3paboTaHHBIM
KPUTEPHUSIM;

npeajiaraTb HOBBIC TMPOCKTHI, OLICHWBATHL HWACU C TMO3UWIHUKU HOBU3HBI, OPUTHHAJIBHOCTH, HpaKTHHGCKOﬁ
3HaYMMOCTH;

OCYILLECTBIISITh MO3UTUBHOE CTPATETMUYECKOE IOBEACHHE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH TBOPYECTBO MU
BOOOpaXkeHHe, OBITh HHUITHATHBHBIM.

PerynsiTuBHbIe YHMBepcabHbIE y4eOHbIe JeHCTBUA
Camoopranusaunms:

CaMOCTOSITETIbHO OCYIIECTBIISTH MO3HABATENBHYIO JACATEIFHOCTh B 00JacTH (PU3WKU M acTPOHOMUH, BBISBIATH
npo0JIeMbl, CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 33]a4H;

CaMOCTOSITENIBHO COCTaBJIATH IUIAaH pEHIEHHA PACYETHBIX M KAueCTBEHHBIX 3aJad, IUIAH BBIIOJHEHHS
NPaKTUIECKOW PadOTHI ¢ yUYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NPEANIOUTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;

pacuIMpsATh PaMKU y4eOHOT 0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHIH;

JieNiaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILCHHE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO APYIUIMHA B 00JacTH (DU3UKH, MMOCTOSIHHO IOBBIIIATH CBOM
00pa3oBaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHATbHBIN HHTEJJIEKT:

JlaBaTh OIIGHKY HOBBIM CHTYyallMsiM, BHOCHTh KOPPEKTHBBHI B JI€ATEIbHOCTb, OIICHMBATh COOTBETCTBUE
pE3yIBTATOB LENSM;

BJIaJeTh HAaBBIKAMH I103HABATENbHOW peQUIEKCMM KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBHHA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YNIBTATOB U OCHOBAHUI;

MCIIOJIb30BaTh NPUEMBI peIICKCHH AJISl OLEHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YIbTATOB JAEATEIHHOCTH;

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKN M IOCTOMHCTBA;

MPUHAMATh MOTHUBBI U apIYMEHTBI APYTUX MIPHU aHAJIN3€E PE3YIIbTATOB AEATEIBHOCTH;

MpHU3HABATh CBOE MPaBO U MPABO JIPYTHX HA OMINOKH.

B mporiecce NOCTIKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI IO (H3HKE Il YPOBHSI CPEIHErO
oOmiero o0Opa3oBaHusl y 0OydyalOIIMXCS COBEPLUICHCTBYETCS OMOLMOHAJIBHBIA WHTEIUIEKT, MPEIoiaratoniui
c(hOpMHPOBAHHOCTB!

CaMOCO3HAHMsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh IIOHUMATh CBOE 3MOLIMOHAJIBHOE COCTOSHUE, BUIETh HAIIPABICHUS
pa3BuTHA COOCTBEHHON 3MOLIMOHAIBHON Cepsl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHuUs, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHNE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBENICHUE,
CIOCOOHOCTD a/IaNITHPOBATHCS K AMOIMOHATIBHBIM U3MEHEHHUSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIONIEH CTpeMJIEHHE K JIOCTIKEHHIO IeIM W YCIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXOAS U3 CBOMX BO3MOYKHOCTEH;

9MIIATHH, BKIIIOYAIOIICH CIIOCOOHOCTH MOHMMATh 3MOIMOHAIBHOE COCTOSIHHE IPYTHX, YYUTHIBATH €0 IIPH
OCYIIECTBIICHUH OOIIEHNUS, CTIOCOOHOCTH K COUYBCTBHIO M COIIEPEKUBAHHIO;

COLMANIbHBIX HABBIKOB, BKJIIOYAIOMINX CIIOCOOHOCTh BBICTPAUBATH OTHOLICHUS C IPYTUMH JIOABMH, 3a00THTHCS,
NPOSIBIISITH HHTEPEC U pa3periaTh KOHQIUKTEHL.



NPEIMETHBIE PE3YJIbTATBI

K xonmy oOyuenmss B 10 Kkjacce mpemMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE OJDKHEI OTpPaXKaTh
c(hOpMHPOBAHHOCTD y 00YHAIOIIUXCS] YMCHUH:

JIEMOHCTPHPOBATh HA IPUMEPAX POJIb U MECTO (PU3HUKH B (POPMHUPOBAHUH COBPEMEHHON HAYYHOU KapTHHBI MHPA,
B Pa3BUTHUU COBPEMEHHON TEXHUKH U TEXHOJIOTHUM, B IPAKTUYECKOM eI TEIbHOCTH JIIOACH;

YYUTHIBaTh TPAHUIBl TMPUMEHEHHS HM3YYCHHBIX (PU3MYECKHX MOJeNel: MaTepuaibHas TOYKa, WHEpIHaIbHas
cucrtemMa oTcyéra, abCOMOTHO TBEPIOE TEJNO, WACaJbHBIM Ta3, MOAEIH CTPOCHUS Ta30B, KHUIKOCTEH M TBEPABIX Tel,
TOYEUHBIN 3JCKTPUUECKHUM 3apsil P PEILICHUN PU3MUECKHX 3a/1a4;

pacmo3HaBath GU3NIECKHE SIBICHUS (IIPOIECCH) U OOBSICHATD MX HA OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJISPHO-
KUHETUYECKO TEOPHH CTPOCHUS BEILECTBA U DIIEKTPOJUHAMUKU: PABHOMEPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE NaJcHHWE TeJ, ABIKEHHE IO OKPY)KHOCTH, WHEpLHMs, B3amMoneicTBue tein, anpysus,
OpOYHOBCKO€ [IBIKEHHE, CTPOCHHE IKUAKOCTEH ¥ TBEPABIX TeJl, H3MEHEHHe O0BhEMa Teld TpH HarpeBaHHUH
(oxmaxeHnn), TeIJIOBOE PaBHOBECHE, MCIIAPEHHE, KOHACHCAIUS, TUIaBJIeHHe, KPUCTAIUTH3AINS, KUTICHHEe, BIaXKHOCTD
BO3/1yXa, MOBBILICHNE JAaBJICHUS ra3a NpU €ro HarpeBaHUH B 3aKPBITOM COCYJIE, CBSI3b MEKAY MapaMeTpaMy COCTOSIHUS
rasa B M30IIpoIIeccax, MeKTPHU3ANHS TN, B3aNMOICHCTBHIE 3apsAIOB;

OTIHMCHIBATh MEXAaHUYECKOE NBIDKEHHE, HCIONB3Ys (PM3WUYECKHe BEWYMHBI: KOOpAWHATA, MyTh, NEpEeMeEIeHNE,
CKOpOCTb, YCKOpPEHHE, Macca Teia, CHja, HMIYJIbC Tela, KHHETHYeCKas SHEpTusi, MOTEHIHaJIbHAas DJHEPrHs,
MEXaHHU4YECKaA pa60Ta, MEXaHNYCCKasA MOMIIHOCTL;, IIPpWU OIIMCAHUH TMPAaBUIJIIBHO TPAaKTOBATh (1)1/131/1!1601(1/11‘/’1 CMBICJI
WCTIONB3yEMBIX BEIMYUH, UX O0O3HAYEHUS W EIWHUIIBI, HaXOOUTh (HOPMYIBI, CBS3BIBAIOIINE NAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMHU BEIMYUHAMU;

OIMUCBIBATL H3YUCHHBIC TCIIJIOBLIC CBOMCTBA TeJI U TEIJIOBBIE SABJICHUSA, HCIOJIB3Ys (1)I/I3I/I‘-ICCKI/IC BCJIMYUHBI.
JNABJICHHE Ta3a, TeMIepaTypa, CpemHss KHHETHYeCKas OJHEepPrusi  XaOTHYECKOTO  JIBIDKEHHS  MOJIEKYI,
CpeIHEeKBaIpaTUYHAs CKOPOCTh MOJEKYJ, KOJIHYECTBO TEIUIOTHI, BHYTPEHHSS J>HEprus, pabora rasza, KodpQUIHEHT
IIOJIE3HOT'O ILGI‘/'ICTBI/ISI TCIUIOBOI'O ABUTATCIA; IIPU OMMMCAHNUHU IPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II\/'I CMBICJT UCITIOJIB3YEMBIX
BEJIMYWH, UX 0003HAYECHHSI U €AMHUIIBI, HAXOAUTH ()OPMYJIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NIECKYIO BEITHUHUHY C APYTUMH
BEJIMYMHAM;

OTMCHIBATh M3YYEHHBIE JEKTPUUECKHE CBOWCTBA BEIIECTBA M AIIEKTPUYECKUE SIBICHHUS (TPOLIECCHI), UCTIONB3YS
(u3nveckre BENWYHMHBL DJICKTPUUSCKUHA 3apsii, JICKTPUUECKOE IOJie, HAMPSHKEHHOCThH IMOJS, MOTEHIHAN, Pa3HOCTb
MOTEHITUAIIOB; IIPH ONHCAHUH MPAaBUIHHO TPAKTOBATH (PH3MUECKHUN CMBICT HCIIONB3YEMbBIX BEIHYNH, MX 0003HAYCHUS U
CAWHUIIBI; YKA3bIBATh q)OpMy.HLI, CBA3bLIBAIOIME JaHHYIO (bI/ISI/I‘-IeCKyIO BCJIIMUYUHY C APYTUMU BECIIMYHNHAMU

AHAJIN3UPOBATH (I)I/I?;I/I‘ICCKI/IC IMpOLCCChl U SABJICHHA, HWCIIOJIb3Yys (1)I/I3I/I‘IGCKI/IC 3aKOHbl W TIPUHIMUIIBI: 3aKOH
BcemupHoro Tarotenus, |, 1l u l1l 3akonsr HeroToHa, 3aK0H COXpaHEHHs] MEXaHHMUYECKOW 3HEPTUH, 3aKOH COXpPaHEHHS
UMITYJIbCa, TPUHIMIT CYNEPHO3UINA CHJI, TPUHIMII PABHOIMPABUS WHEPIIUAIBHBIX CHUCTEM OTCUETA, MOJEKYJSPHO-
KUHETHYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b CPEAHEH KHMHETHUECKOW JHEPTHU TEIUIOBOTO
JOBWDKEHUsI MOJIEKYl ¢ aOCONIIOTHOM TeMIepaTypoi, TepBbIH 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsja, 3akoH KyloHa, mpu 3TOM pa3nuvaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MaTEMaTHUECKOe
BbIpaXX€HHE U YCJIOBUS (TPaHHUIIbI, 0071aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI ACHCTBHS MAIIWH, TPHOOPOB U TEXHHYECKUX YCTPOWCTB; pa3ivyarh yCIOBUS
uX 0€30MaCHOTO HCIIOIF30BAaHUS B MIOBCEAHEBHOM JKU3HU;

BBITIOHSTH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NIECKHX SBJICHHUI U MPOIECCOB C MCIIOIB30BAaHNEM MPSIMBIX H
KOCBEHHBIX M3MEPEHU, IPH 3TOM (POpMyITHpOBaTh MpoOIieMy/3aady ¥ THIIOTE3y YU4eOHOro dKCIEepHUMEHTa, cCoOUpaTh
YCTaHOBKY M3 MPEII0KEHHOT0 000y I0BaHsI, TPOBOAUTH OIBIT U (POPMYITHUPOBATH BEIBOJIBI;

OCYHIECTBIATh NPSMbIE M KOCBEHHBIE M3MEPEHHs (PH3MUYECKUX BEIMYWH, IPHU TOM BBIOMPATh ONTUMAIIbHBIH
CIoco0 M3MEPEHUs M UCTIONIL30BATh U3BECTHBIE METO/IBI OLIEHKH IOTPENIHOCTEH H3MEPEHUil;

HCCJICA0BAaTh 3aBUCUMOCTHU MCEXKIY (1)I/I3I/IT-IGCKI/IMI/I BCJIIMYMHAMU C HUCIIOJIB30BAHUEM IIPAMBIX I/I3MepeHHI>II, Ipu
9TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH B BUJIE
Ta6HI/IH u I‘paq)I/IKOB, JCJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHMA

coOoaTh mpaBuia 0E30IMacHOr0 TPyJAa MPH MPOBEICHUN HCCIEIOBAHUN B paMKaxX y4eOHOTO JKCIIEPHUMEHTA,
yueOHO-UCCNIEIOBATENbCKOM W MPOEKTHOH JESTENbHOCTH C HCIOJIB30BAHUEM HM3MEPHUTENbHBIX YCTPOHUCTB H
nabopaTopHOro 000PYIOBaHUS;

pemarh pacyéTHble 3ajJla4d C SBHO 3aJaHHOW (U3UYECKOW MOJICNbIO, HCIONB3Ys (U3UUECKUE 3aKOHBI U
MIPUHIIUIIBI, HA OCHOBE aHAM3a YCJIOBHSA 33Ja4d BHIOUPATh (DU3MUYECKYIO MOJIEIb, BELICTATh (PH3NUECKHUE BEIIUYNHBI H
(dhopmynbl, HeoOXoAUMBIE ANl €€ pelleHHs, MPOBOAUTH PACUETHI U OLICHUBATh PEAJbHOCTH MOJYYEHHOTO 3HAYCHUS
(hU3MYECKOM BETUUMHBI,

peniaTh Ka4eCTBEHHBIE 3a/1auy: BBICTPAUBATH JIOTMUECKH HENPOTHUBOPEUYUBYIO LENOUYKY PACCYXKIEHUHI C ONOpOM
Ha M3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHUE SBICHUS;

UCIIOJIb30BaTh TPH PEIICHUH Y4YeOHBIX 3a/lad COBPEMCHHBIC WH(OPMAIOHHBIC TEXHOJIOTHH JUIS ITOWCKA,
CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUH ¥ NIPEACTABICHUs YyU4eOHON W HAyYHO-TIONYJSIPHON MH(pOPMAIINH, TIOTyYEeHHOH U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYCCKU aHATH3UPOBATH MTOJTy9aeMyI0 HH()OPMAIIUIO;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;



WCIIOJIb30BaTh TCOPETHUYECKHE 3HAHUS MO (HU3MKE B MOBCEAHEBHOW KU3HU IJIs1 obecrieueHns: 0e30MacHOCTH NPU
oOpameHny ¢ TpUOOpaMH M TEXHWYECKHMMH YCTPOWCTBAMHM, IUISI COXPAHEHMS 3I0POBbSI M COOIIOJCHUS HOPM
9KOJIOTHUECKOTO TIOBEICHHSI B OKPY KAIOIeH cpene;

paboTtate B Tpymme C BBHINOJHEHHEM pa3IMYHBIX COLUUAIBHBIX pOJIEH, IUIAHHUPOBAaTh paboTy TPYIIIBL,
PaLMOHANBHO PACHPEAEIATh OOS3aHHOCTH U IUIAHUPOBATH NESTEIBHOCTh B HECTAHAAPTHBIX CUTYaLUsX, aleKBaTHO
OLIEHMBATh BKJIA] KaKIOTO U3 yYaCTHUKOB I'PYIIIBI B PEILICHUE PACCMATPHUBAEMOM ITPOOIEMBI.

K xonmy oOyuenuss B 11 kJiacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaXKaTh
c(OpMHPOBAHHOCTD y 00YYAIOIIUXCS] YMECHUH:

JEeMOHCTPHPOBaTh HA IPUMEpax poJib U MeCTO GU3UKHU B (OPMUPOBAHNN COBPEMEHHOM HAy4IHOM KapTHHBI MUDA,
B Pa3BUTHUH COBPEMEHHOW TEXHHKH M TEXHOJIOTHH, B MPAKTHYECKOH AEATEITBHOCTH JIOACH, IIEIOCTHOCTD U €AHHCTBO
(hu3nUecKoil KapTHHBI MHPA;

YUUTHIBaTh TPAHULBI [IPUMEHEHUS! U3YyYCHHBIX (PU3MUECKUX MOAEIEH: TOUYEUHBIN AIEKTPUYECKUH 3apsf, JIyd
CBETa, TOYEYHBIH HMCTOYHHMK CBETa, SIAEPHAs MOAENb aToMa, HYKJIOHHAas MOJENb aTOMHOIO siApa IpU PpeIICHUH
(huznuecKux 3aaaq;

pacrio3HaBath (DU3MYECKUE SBICHUS (TPOIECCHI) M OOBSACHATH WX HA OCHOBE 3aKOHOB JJICKTPOAMHAMHKU H
KBAaHTOBOM (DM3MKH: 3JIEKTPHUYECKas MPOBOANMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE [EHCTBUS TOKa,
B3aUMOJICHCTBUEC MarHUTOB, 3JIEKTPOMAarHUTHAs WHAYKIMS, ACHCTBHE MAarHUTHOTO MOJS HA MPOBOAHHUK C TOKOM U
JBWKYIUICS 3apsil, SJIEKTPOMarHUTHBIE KOJIEOAHUSI ¥ BOJIHBI, IPSAMOJIMHEHHOE pacpOCTpaHEHHE CBETA, OTPaXKEHUE,
npenoMiieHre, uHTepdepeHnrs, Tudpakys U NOJApU3anus CBeTa, AWCIepCcHs CBeTa, (QoTodnekTpudeckuii 3ddext
(poToadpdext), cBeToBoe AaBICHWE, BO3HHUKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOAOPONA, €CTECTBEHHAs W
HNCKYCCTBCHHAA PAIUOAKTUBHOCTD,

ONKCHIBATh H3YyYCHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUCCKHE, MArHUTHBIC, ONTHYECKHE, HICKTPUUECKYIO
NPOBOAMMOCTh PA3IHYHBIX CPEA) U 3JIEKTPOMAarHUTHBIC SIBICHHUS (IPOLIECCHI), UCMONB3Ys (DHU3NYECKHE BETUYUHBI:
JNEKTPUYECKUI 3apsifl, CHUJIa TOKa, OJJIEKTPUYECKOS HAMpPSHKCHUE, JJIEKTPUYECKOe CONPOTUBJICHUE, pPa3HOCTb
NOTCHLIMANOB, 3JCKTPOABIKYIIAs cuia, padoTa TOKA, MHAYKUMS MarHUTHOTO MO, cwia Awmnepa, cuna JlopeHna,
MHIYKTUBHOCTh KATYIIKH, BHEPrusl 3JCKTPUUECKOrO0 M MArHUTHOIO IOJeH, MEepHoA W 4YacToTa KoneOaHud B
K0JIeOaTeIbHOM KOHTYpE, 3apsil U CHJia TOKa B MPOIECCe TapMOHUYECKUX AIICKTPOMArHUTHBIX KoyiebaHuil, hoxycHoe
PacCTOAHUC U ONTHUYECKasA CuJjia JIMH3bI, IPpHU OIMMMCAaHWU INPAaBUIBHO TPAKTOBATbH (I)I/I3H‘ICCKI/II7[ CMBICJI HUCIIOJIBb3YCMbIX
BEJIMYMH, MX OOO3HAYEHMS W CAMHHIBI, YKa3blBaTh (OPMYIbI, CBS3BIBAIOIIME AAHHYIO (DU3MYECKYIO BEJIMYHHY C
APYTUMHU BCJIIMUYUMHAMU,

OIMUCBhIBATL H3YUCHHBIC KBAHTOBBLIC SABJICHUSA W HPONLECChI, HCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IC BCJIMYUHBI: CKOPOCTb
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YAaCTOTa CBETA, SHEPTHs U UMITYJIbC ()OTOHA, IEPHOA MOIypaciana, SHeprus
CBSI3W aTOMHBIX f1ep, IpPHU ONHCAHUM MNPABUIBHO TPAKTOBAaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEJIMYHH, HX
0003HAaYCHUS W CIUHHIL, YKa3blBaTh (OPMYIbI, CBS3BIBAIONIME JaHHYIO (U3WYECKyI0 BEIMYMHY C JAPYTUMHA
BCIIMYMHAMM, BBIYUCJIATh 3HAYCHUC (I)I/I?,I/I‘IGCKOI‘/'I BCJIIMYUHBI,

aHATM3UPOBATh (YU3NYECKUE MPOLIECCHl U SIBICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIMIBL: 3aKoH Oma,
3aKOHBI MOCJIEJOBATEIFHOTO ¥ TMAapajuleIbHOTO COCJMHEHHsT TPOBOJHHUKOB, 3akoH JIxoyms—JleHuma, 3akoH
ANIEKTPOMArHUTHOW MHIYKIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPaHEHHsI CBETa, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI
NpeIoOMIICHHUs CBETa, ypaBHeHHe OWHIITeiHa s GoTodddeKTa, 3aKOH COXPAaHEHUS SHEPTHH, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPaHEHHUs DJICKTPUUECKOrO 3aps/a, 3aKOH COXpaHEHHUs] MAacCOBOTO YHCIA, MOCTynaaTsl bopa, 3aKkoH
PaZMoOaKTUBHOTO pacmajia, Py 3TOM pa3nyarh CIIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €0 MaTEMAaTHYECKOE BBIPAKEHHUE 1
ycIoBHS (TPaHUIIBI, 00JIACTH ) TPUMEHUMOCTH;

OTIpeIeJIATh HalpaBieHUE BEKTOpa MHAYKUWH MarHUTHOTO TIOJISI IPOBOJHMKA C TOKOM, CHJIBI AMIIEpa W CHIIbI
Jlopenua;

CTPOUTH U ONHCHIBATH N300paKeHNE, CO3/IaBAEMOe TUIOCKUM 3epKaJioM, TOHKOH JINH301;

BBITIOJTHSATH SKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3MUYECKHX SIBICHUH U MIPOLIECCOB C HCIOIb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHHIA: IPU 3TOM (OPMYIIMPOBATh MpoOiieMy/3a/jady U THIOTe3y YIeOHOTO SKCIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHUS, IPOBOAUTE ONBIT U ()OPMYJIMPOBATH BHIBOJIEI,

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIE M3MEPEHUSI (MU3UUECKUX BEIMYHUH, IIPU 3TOM BHIOMPATh ONTHMAIbHBIN
CHoco0 M3MEPEHUS U UCTIONB30BAaTh U3BECTHBIE METO/IBI OLIEHKH MOTPELIHOCTEH H3MEPEHUil;

ucciaea10BaTb 3aBHCHMOCTH (1)I/I3I/IT-IGCKI/IX BCJIMYUH C HCIIOJIB30BaAHUEM IIPAMBIX H3MepeHHI>‘I: IIpyu 3TOM
KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBAaTh PE3YJbTaThbl MOJIYYEHHOM 3aBUCUMOCTH (H3MUYECKHX BEIMYMH B BHUJE
TabmuI ¥ rpa)uKoB, AeTaTh BHIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOoaTh mpaBmia 0E30MacHOr0 TPyJAa MPH TPOBEJICHUN HCCIENIOBAHUN B paMKax y4eOHOTO 3KCIIEPUMEHTa,
yueOHO-UCCIIEIOBATENBCKOM W MPOEKTHOH JIEATENbHOCTH C HCIOJIL30BAHUEM W3MEPHUTENBbHBIX YCTPOWUCTB H
nabopaTopHOro 000PYIOBaHUS;

pemiath pacy€THbIE 3aJadd C SIBHO 3aJaHHOW (M3MUECKOW MOJENbl0, MCHONb3ys (U3NUECKUE 3aKOHBI U
NPUHLMIEL, Ha OCHOBE aHAJIN3a YCIOBHA 3a/1a4d BBIOMPATh (PU3NYECKYI0 MOJICIb, BBIACTATh (PU3NUCCKHUE BEITUIUHBI 1
(dhopmynbl, HeoOXoAUMBIE ANl €€ pelleHHs, MPOBOAUTH PACUETHl M OLICHUBATh PEabHOCTH MOJYYCHHOTO 3HAYCHUS
(hu3NUECKOi BEINUHHBL;



pelaTh KayecTBEHHbIE 3a/la4M: BBICTPAUBATh JJOTUYECKH HEMPOTHBOPEUNBYIO IIETIOUKY PACCYKIEHUM ¢ OMOpOi
Ha M3yYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUC SBIICHUS;

WCIIOJIb30BaTh TPH PEIICHUM Y4YeOHBIX 3a1ad COBPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJIOTHH [UIS IIOWCKA,
CTPYKTYpUPOBaHUS, MHTEPIPETALUH 1 NPEACTaBICHUs yueOHOH U HayYHO-TIONMYJSIpHON MH(pOPMAaLUH, TOTy4YeHHON U3
Pa3IMYHBIX KCTOYHUKOB, KPUTHIECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAITHIO;

OOBSACHATH TMPHUHIWIBI JCHCTBUS MAaIlWH, NPHOOPOB M TEXHUYECKHX YCTPOWCTB, pa3indaTh YCIOBHS WX
0€30MacHOro UCTOJIB30BaHMUS B IOBCETHEBHOM KU3HH;

NPUBOJIUTH MPUMEPHI BKIAla POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(PHU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE
MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (HU3MKE B MOBCEAHEBHOW KU3HU A5l obecrieueHus: 0€30MacHOCTH NPU
oOpalieHun ¢ NpHOOpaMH W TEXHUYECKHMH YCTPOHCTBaMH, AJSl COXPAaHEHUS 3J0pOBbS M COONIOJCHUS HOPM
9KOJIOTMYECKOTO TTOBEICHHUS B OKpYKaIoIIel cpene;

paboTath B Tpymnme C BBINOJHEHWEM pPa3IHYHBIX COIUAIBHBIX pOJIEH, IUIAHUPOBaTh padOTy TPyIHIIHI,
palMOHATBbHO pACHpeAesaTh OOS3aHHOCTH W IJIAHUPOBATh AEATENBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJleKBATHO
OIIEHMBATH BKJIA/] KAYKIOTO U3 YIACTHUKOB TPYIIITHI B PEIIEHNE pacCMaTpUBaeMON TIPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoauuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne ni/m R —— Beero KOﬁ]—[TpO.H]:Hl:Ie Hpﬁaxanecxne 06PA30BATEBHBIE
padoThI padoThI pecypesI
Paznea 1. DU3UKA U METObI HAYUYHOI'O IO3HAHUS
1.1 ®duznka 1 METObI HAYYHOT'O MTO3HAHUS 2 bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
HUroro no pazaeny 2
Paznen 2. MEXAHUKA
Bu6nuoreka IJOK
21 Kunevaruka S https://m.edsoo.ru/7f41bf72
Bu6nuoreka IJOK
22 Hluramiica ! https://m.edso0.ru/7f41bf72
bubmuoreka LIOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 https://m.eds0o.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJNEKYISIPHO-KMHETHIECKON 9 1 Bbubnuorexa LIOK
' TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka IIOK
3.2 Ocrosbt TEPMOMHAMIIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUSI BEIIIECTBA. 5 Bubmmorexa [JOK
' da30BbIe EPEXOIbI https://m.edsoo0.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. 3JIEKTPOAUMHAMUKA
bubmuoreka LIOK
4.1 DeKTpOCTaTHKA 10 . https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN AnekTprYecKkuil TOK. Toku B 12 1 1 Bubmoreka [JOK
' Pa3NUYHBIX cpesax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE BpeMs 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ IporpaMmBbl Beero KOﬁ]—[TpO.H]:Hl:Ie Hpﬁaxn&qecxne 06PA30BATENBHBIE
padoTsI pa6oThI pecypesI
Paznea 1. JJIEKTPOJAUNHAMUKA
11 MaruauTHoOE TT0JIe. DJIeKTPOMarHATHAS 11 1 3 bubmmoreka [JOK
' WH Y KIS https://m.edso0.ru/7f41c97c
HWroro mo paznemy 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHUdecKre U dJIEKTPOMarHUTHEIE 9 1 bubmmoreka [JOK
' KoJIe0aHHs https://m.edsoo0.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMarHUTHBIC 5 1 bubmmorexa [IOK
' BOJIHBI https://m.edsoo0.ru/7f41c97c
bubmuoreka LIOK
23 Ok 10 3 https://m.edsoo0.ru/7f41c97c
Uroro no pazneny 24
Pa3zea 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI CTICIIMATIEHOMN TEOPUH 4 1 bubnuoreka [IOK
' OTHOCHUTEIILHOCTH https://m.edsoo0.ru/7f41c97c
Uroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
N bubmoreka IIOK
4.1 DJIEeMEHThbI KBAHTOBOM ONTHKU 6 https://m.eds00.ru/7f41c97c
bubmuoreka IIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka LIOK
4.3 ATOMHOE 51po S https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15
Paznen 5. 3JIEMEHTbI ACTPOHOMUU U ACTPOPU3UKHN
bubmuoreka IIOK
51 DJeMEeHTBI aCTPOHOMHU U aCTPOYUUKU 7 1 https://m.edso0.ru/7f41c97c
Hroro no pazaeny 7

Paznen 6. ObOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o01maroriee MOBTOPEHHE 4

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

Hroro no pazaeny 4
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PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IIOYPOUYHOE INJVIAHUPOBAHUE
10 KJIACC
N KoanuecTBO 4yacoB Jara DJleKTpOHHbIE N (POBHIE
o/ Tema ypoxa Beero Kontpoabuble  IlpakTuueckue — o0pazoBaTe/bHbIE
padoThI padoTsI pecypcol
®u3uka — Hayka o npupoze. Hayunsle MeToabl 05.09.2024 Bubanoreka ITOK
1 1 .
MO3HAHUS OKPYXKAOIIEro MUpa https://m.edsoo.ru/ff0c32e2
% 07.09.2024
, | Fom e b e conpmemet | Busmorea 0K
Y P 4pa, B 11p https://m.edsoo.ru/ff0c33e6
JeSITENIbHOCTH JII0el
Mexanunueckoe asimkenne. OTHOCUTEIHLHOCTD 12.09.2024
3 MEeXaHH4ecKoro ABMkeHus. [lepememnienue, CkopocTh 1 bubmorexa LHOK
) ’ ’ https://m.edsoo.ru/ff0c3508
YCKOpCHHUE
4 PaBHOMEpHOE IPSIMOIIMHERHOE ABUKCHIE 1 14.09.2024 Bubmrorexa OK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE NIPAMOJIMHEWHOE ABUKCHHE 1 19.09.2024 Bubmrorexa HOK
YCKOP p A https://m.edsoo.ru/ff0c372e
21.09.2024 bub6mmoreka [IOK
6 CBo0OoHOE TIaieHne. Y CKOpeHre CBOOOTHOTO MaACHHUS 1 https://m.eds00.ru/ffoc39ce
KpuBonuneitnoe npuxenue. J[BrkeHne MatepraaibHON 26.09.2024 bubanoreka [HOK
7 1 .
TOYKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunnun otHocutensHOoCcTH ["anmmnes. MueprmansHele 1 28.09.2024 bubanoreka [HOK
cucteMbl orcuera. [lepBbiit 3akon HproToHA https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [IpyHINI Cynepno3uuy Chil. 1 03.10.2024 Bubanoreka IIOK
Bropoii 3akoH HproTOHa 7151 MATEepHAIbHON TOYKH https://m.edsoo.ru/ffOc3be8
10 Tperuii 3axoH HproToHA 111 MaTepUAIBHBIX TOYEK 1 05.10.2024 Bubmiorexa HOK
p A p https://m.edsoo.ru/ffOc3be8
11 3akoH BcemupHoro Tsrotenus. Cuna tsoxectu. [lepBas 1 10.10.2024 Bbu6immoreka [IOK
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12.10.2024 bu6nmoreka IJOK
12 Cuna ynpyroctd. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3e18
17.10.2024
13 ((::(;/I; aozgliigiﬁlif?/l@iﬁ:?;;ﬁ i}eIJI;I;I ‘BC)II;IIJ/I] aKOCTI/I WIn 1 Bubmuorexa [JOK
ragep pra A https://m.edsoo.ru/ff0c3f76
14 INoctynarenbHOE U BPAIIATEILHOE JIBUKECHUE 1 19.10.2024 Bubanoreka IIOK
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abcomoTHO TBEPIOro Tena. MoMmeHT cuibl. [11euo
CUJTBI. YCIIOBUSI paBHOBECHUSI TBEPAOIO Tela

https://m.edsoo.ru/ffOc41a6

HMmysc MaTepuambHON TOYKH, CUCTEMBI 24.10.2024
15 MaTepUalibHBIX TOYeK. IMIyIIbC CHITBI. 3aKOH bubamorera LHOK
) i https://m.edsoo.ru/ff0c43d6
COXpaHEHHMsI HMITyJIbca. PeakTHBHOE JIBHIKCHUE
o | Tmsenmees o Ko s OB gyemore 10K
P [ onl, EOP https://m.eds00.ru/ff0c4502
KUHETHYECKOW SHEPTUH
. 07.11.2024
g | Lo Do e Busmorea 10K
YHpYTo ACOpMHp PYXHHBL i https://m.edsoo.ru/ff0c461a
SHEprHs Tea BOJIM3H MOBEPXHOCTH 3EMITH
TToreHmanbpHble U HEMOTEHIIHATIBbHBIE CUIIBL. CBI3b 09.11.2024
18 paboOThI HEMOTEHIUABHBIX CHJI C U3MEHCHUEM bubnunoreka [JOK
MEXaHHUUYECKOU SHEPTUH CUCTEMBI TEJI. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHCHHUSI MEXaHUUECKOM JHEPTUU
Jlaboparophast pabora «MccienoBanue cBA3U pabOThI 14.11.2024
19 CHJIBI C U3BMEHEHHEM MEXaHUYECKOM SHEprUH Tea Ha
HpUMepe PacTSHKEHHUS PE3UHOBOTO KIYTa»
20 KontponbHas pabora o Teme «KunemaTuka. 16.11.2024 Bu6mmoreka [IOK
Jlunamuka. 3aKOHbI COXPAHCHHUS B MEXAHUKE)» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJIOKEHHS MOJICKYJIAPHO-KHHETHYESCKON 21.11.2024 bubmmoreka [TOK
teopuu. bpoyHoBckoe amwxenue. Juddysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABMKCHUS 1 B3aUMOJICHCTBUS YaCTHI] 23.11.2024
22 BeliecTBa. MoJIesii CTPOCHUS Ta30B, )KUIKOCTSH U
TBEPBIX TEN
23 Macca monekyin. Konngectso Bemectsa. [locTosiHHas 28.11.2024
ABoraapo
24 TemnoBoe paBHOBecue. TemnepaTypa u e€ u3MepeHue. 30.11.2024
[lIxana remnepatyp Llenbcus
5 05.12.2024 Bbubnmnorexa [JOK
25 Wneaneubiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT https://m.edsoo.ru/ffocAfde
| Ao ey s el D o 10K
pruHt A . Vi https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneepa-Kitanelipona
27 3akoH JlanbToHa. ['a30BBIE 3aKOHBI 12.12.2024
28 JlaGoparophast padota «/cciaenoBanue 3aBUCUMOCTH 14.12.2024
MEX]y TTapaMeTpaMH COCTOSIHHUS Pa3peKEHHOTO Ta3ay
29 Wzonpoueccrl B naeanbHOM Taze U UX rpaduueckoe 19.12.2024 Bbu6imoreka [IOK

IMpeaACTaBJICHUEC

https://m.edso0.ru/ff0c570e
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BHyTpeHHss dHEPTHs TEPMOINHAMHYECKON CUCTEMBI 1

21.12.2024

30 cIroco0bI €€ m3mMeHeHus1. KommuecTBo TemIoTsl 1 1 bubmmoreka [JOK
pabota. BHyTpeHHss S3HEPTUs 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
UIeaTBHOTO Ta3a
31 Buist Temonepesan 1 26.12.2024 bubnunoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 VnenbHas TemI0éMKOCTh BemecTsa. KommuecTBo 1 28.12.2024 bubmmorexa [JOK
TEIUTOTHI IIPH TeIUIonepenaue. AauabaTHBIN IPOLIECC https://m.edsoo.ru/ff0c5¢36
TlepBbIil 3aKOH TEPMOJIMHAMUKH U €T0 IPUMEHEHHUE K 09.01.2025 bubamoreka [HOK
33 1 .
H30IIPOIIECCaM https://m.edsoo.ru/ff0c5efc
34 Heob6parumocTs miporieccoB B mpupoe. Bropoii 3akon 1 11.01.2025 bubmmoreka [JOK
TEPMOANHAMUKHI https://m.edso00.ru/ff0c6230
5 . 16.01.2025 bubmunorexa [LIOK
35 Ipuamun aeiicteus u KI1J[ TerioBoi ManmmHeL 1 https://m.edsoo.ru/ff0c600a
36 Iuxn Kapuo u ero KI1/ 1 18.01.2025
37 DKOJOrHIECKUE POOIEMbI TETUIOIHEPTETUKH 1 23.01.2025
38 Oo6o6marommii ypok «MonekyisipHast puznka. OCHOBBI 1 25.01.2025 Bu6mmoreka [IOK
TEPMOJAUHAMUKI https://m.edso00.ru/ff0c6938
39 Kontponbhas pabota no reme «MomnekymsipHast 1 30.01.2025 Bu6mmoreka [IOK
¢usrka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6a50
40 ITapoobpazoBanne u koHAeHCanus. Mcapenue n 1 01.02.2025 bubmmnoreka [HOK
KHUIICHHE https://m.edsoo.ru/ff0c63b6
a1 AOGCOMIOTHAs ¥ OTHOCHUTEIbHAS BIAYKHOCTh BO3TyXa. 1 06.02.2025 Bbubnmnorexa [JOK
HacsiteHnslii map https://m.edsoo.ru/ff0c64d8
o | Do Kpmrammome nopbme s, | PO yaon 10K
i https://m.edsoo.ru/ff0c65f0
KkpucTasibl. COBpeMEHHbIC MATEPHAJIbI
43 [InaBnenue u KpucTayUIM3aNUs. Y IebHAS TEIUIOTA 1 13.02.2025 butmuorexa LIOK
riaBieHus. CyOauMarust https://m.edsoo.ru/ff0c6708
15.02.2025 Bubnmnorexa IJOK
44 YpaBHeHHE TETIOBOrO OaaHca 1 https://m.eds00.ru/ff0c6820
OnekTpu3anus Ten. DNeKTpudeckuil 3apsy. [Isa Buna 27.02.2025 Bbub6immoreka [IOK
45 1 -
JIEKTPHUYECKHX 3aPSI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOHUKH, AUAIEKTPUKU U MOTYIPOBOAHUKH. 3aKOH 1 29.02.2025 Bbu6immoreka [IOK
COXpaHEHHsI IEKTPUIECKOro 3apsiaa https://m.edsoo.ru/ff0c6bcc
BsaumogaeiictBue 3apsnoB. 3akoH Kynona. Touednsrit 05.03.2025 bu6mmotexa [IOK
47 . 1 )
DIIEKTPUYECKHIA 3apsi] https://m.edsoo.ru/ffOc6ced
48 HampspxéanocTs anexTpuaeckoro nodis. [Ipuammmn 1 07.03.2025 bu6mmotexa [IOK

CYNECPIIO3ULINU ITICKTPUICCKUX nojei. JInaun

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

Hanps>KkEHHOCTH

49 Pabota cuin anextpocrarndyeckoro mois. [loreHmuman. 12.03.2025 Bu6mmoreka [IOK
Pa3HOCTh NOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00
TIpoBOHUKHN U JUAIEKTPUKH B JIEKTPOCTATHIECKOM 14.03.2025 bubmoreka [{OK

50 .
moje. J{udIeKTpuIecKas IPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018

51 DnexkrpoémrocTh. Kongencaro 19.03.2025 bubmorexa HOK

P - oA P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa. DHEPTHs 21.03.2025 bubamoreka [HOK

52 .
3apsHKEHHOT0 KOHIeHCaTopa https://m.edsoo.ru/ff0c72c0

53 Jlabopatopnast pabota "M3mMepeHue MeKTPOEMKOCTH 1 26.03.2025
KOHJeHcaTopa"

IIpunnun aeicTBUS U TPUMEHEHHE KOHAEHCATOPOB, 28.03.2025
54 KOMTUPOBAIBHOTO armapara, CTpyHHOTO MPUHTEpA.
DIIEKTpOCTaTUYECKAas 3alIUTa. 3a3€MJICHUE
ANEKTPONPHUOOPOB
OneKTpUYecKuil TOK, YCIOBHUS €0 CYIIeCTBOBaHMUS. 02.04.2025
55 [MocrosinubIi Tok. Cuna Toka. Hampspxenue.
Conportusnenue. 3akoH OMa JiIsl yyacTKa Lenu
o | Lo e, e o5 U mmoma o
A POBOA ) paTopras p ' https://m.edsoo.ru/ffOc74f0
«3yyeHre CMEIIaHHOTO COSTUHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH ANEKTPUUECKOTO TOKA. 3aKOH 16.04.2025 bub6mmoreka [IOK
Jlxoynsi-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa J71s1 TOJTHOH (3aMKHYTOM) 3JIeKTpUIECKON 18.04.2025

58 nenu. Kopotkoe 3ampikanue. JlabopaTtopHas pabora 05 bubmmoreka [IOK
«3mepenne DJIC UCTOYHKMKA TOKA U €70 BHYTPEHHETO ' https://m.edsoo.ru/ff0c7ae0
COIIPOTHBIICHHSD»

ONeKTpOHHAs MPOBOIUMOCTD TBEPBIX METAIUIOB. 23.04.2025

59 3aBUCHUMOCTH COIIPOTHUBIICHUS METAJJIOB OT
Temrepatypsl. CBepXIIPOBOAUMOCTb

60 DnexTpuyecKuii TOK B Bakyyme. CBOHCTBa 25.04.2025
AJIEKTPOHHBIX MTyYKOB

30.04.2025
o | R o et e Bunions LOK
POBOA ‘ P pexoia. https://m.edsoo.ru/ffOc84ae
[TonynpoBOJHUKOBBIE IPUOOPHI
7 07.05.2025
P - Bubmorera LIOK
P ' p A HHATHA. https://m.edsoo.ru/ff0c82ba
OnexTponus
63 DekTpuuecKuii TOK B razax. CaMoCTOSITeNIbHbIH U 14.05.2025 bubmunorexa [JOK
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HECaMOCTOSTENbHbIN pa3psaa. Monnus. [Tnazma

https://m.edsoo.ru/ffOc84ae

DnexTpuyecKre NpuOOpHl U YCTPOHUCTBA U HX

16.05.2025

64 MpaKTHYECKOE IpUMeHeHHe. [IpaBuna TEXHUKH 1 buGnuorexa IIOK
P p P https://m.edsoo.ru/ff0c86fc
0€e30I1aCHOCTH
) 21.05.2025 bubmnorexa [JOK
65 O6o6maton il ypok «IEeKTPOITHAMHKA 1 https://m.edsoo.ru/ffocasbe
23.05.2025
56 | Mourosmmet opimaomt vox. Tosw pemanss ] . BuGmorexa LIOK
p ) p https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepsHbIit ypok. KorTponpaas paboTa mo Teme 1 1 bubmmoreka [JOK
"DaekTpoarHaMUKA" https://m.edsoo.ru/ff0c8c56
68 PeseprHbIit ypok. O6obmarommii ypok mo Temam 10 1 bubmoreka [{OK
K1acca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
N KoanuecTBO YyacoB Jlara DJieKTpOHHBIE U (POBHIE
n/-n Tema ypoxa Beero KonTpoabubie | IIpakTHyeckue H3yeHus o0pa3oBaTejbHbIE
padoThI padoThbl pecypchl
7 . 05.09.2024
L | e e e 1 B LOK
" ‘ https://m.edsoo.ru/ff0c9778
JIuHMKM MarHUTHOW WHIYKIIUU
5 MarsauTHOe TIoJie IPOBOAHKKA ¢ TOKOM. OTbIT 1 07.09.2024 bubanoreka [HOK
Opcrena. BzaumopelcTBre MPOBOJIHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
3 Jlaboparophast pabora «/3ydeHne MarHUTHOTO TOJISt 1 1 12.09.2024 bubanoreka [HOK
KATYIIKH C TOKOM» https://m.edsoo.ru/ffOc98fe
. 14.09.2024
y | At e o e ooe | LT o o
N pa. PaTopHa p A https://m.edsoo.ru/ff0c9acO
JICHCTBYSI TOCTOSHHOI'O MarHuTa Ha PaMKy C TOKOM»
i 19.09.2024
5 spiccsnyte naemty, Came Tlperty. Bubors o ] BuGmorexa LIOK
P y - PCEHIIA. https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexrpoMarHuTHas MHAyKOus. [loTok Bekropa 21.09.2024
6 MarHuTHOM uHAyKuuu. D1C nHayKIuU. 3aKOH 1
3JIEKTpOMarHUTHOU uHAYKMK Papanes
JlaGoparopnast pabora «/ccaenoBanue sBICHUS 26.09.2024 bu6imoreka [IOK
7 . 1 1 .
DIIEKTPOMArHUTHOW HUHTYKITHHY https://m.edsoo.ru/ff0cal50
8 HuayktuBHOCTD. SBNeHue camounaykimu. DJ1C 1 28.09.2024 Bbubanoreka IIOK
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CaMOUHOYKIIWH. 9Hepm;1 MAarduTHOI'O ITOJIA KaTYIIKH C
TOKOM. QHCKTpOMaI‘HI/ITHOC I10JIC

https://m.edsoo.ru/ff0ca600

TexHUYEeCKHE YCTPOUCTBA M UX MPUMCHEHUE: 03.10.2024
9 MOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHHUTHI,
3JIEKTPOBHUTATENb, YCKOPUTEIH DJIEMEHTAPHBIX
YaCTHII, UHIYKIIHOHHAS TIeYb
O6o6matomnuit ypok «MarauTHoe IoJre. 05.10.2024 bubimoreka I[TOK
10 .
DJIeKTpOMAarHUTHAs UHIYKITHSD) https://m.edsoo.ru/ffOcab82
KontponbHas pabora 1mo TeMe «MarHuTHOE ToJI€. 10.10.2024 bubmoreka [{OK
11 }
DJeKTpOMAarHUTHAS UHIYKIHSD https://m.edsoo.ru/ffOcad58
. 12.10.2024
CB00OOTHBIE MEXaHUYECKHE KOJICOaHHS Bubmmorexa [IOK
12 apmonmnueckue konebanus. Y paBHeHNE )
9 https://m.edsoo.ru/ffOcaf06
rapMOHHYECKUX KojeOanuii. [IpeBpaliieHue s3Heprun
Jlaboparopnas pabora «lccaenoBanue 3aBUCUMOCTH 17.10.2024
13 MepPHOIa MANBIX KOJIeOaHMid Tpy3a Ha HUTH OT JIJTFHBI
HUTH ¥ Macchbl rpy3a»
KonebarenbHbiif KOHTYp. CBOOOIHBIC 19.10.2024
14 3JICKTPOMArHUTHBIE KOJICOaHUS B HJICATBHOM Bbubanoreka [JOK
K0JIe0aTeIbHOM KOHTYPE. AHATIOTHS MEXTY https://m.edsoo.ru/ff0ch820
MEXaHHUYECKHUMU M JICKTPOMATHUTHBIMHU KOJICOaHUSIMH
15 ®opmyna Tomcona. 3aKOH COXpaHEHHs SHEPTHH B 24.10.2024 bubmoteka [JOK
UIealIbHOM K0J1e0aTeIbHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
16 Bomytonmue werancctue xorecams, Pesorarc PR buomorea oK
YA ) ' https://m.edsoo.ru/ffOcbb86
BbIHYKIEHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHSI
| v G eporot T o Lok
< VIOI p ’ YA https://m.edsoo.ru/ff0cbd34
JICHCTBYIOIIeE 3HAYCHUE CUITBI TOKA W HANPSDKCHHS
18 Tpanchopmarop. [IponsBoacTBo, nepenaya u 09.11.2024
noTpeOJICHHE dIICKTPUICCKONW SHEPTUH
7 14.11.2024
19 rexipumeokoro smonka, renepatopa mepevieroro BuSmiotera [IOK
pureet ’ patopa riep https://m.edsoo.ru/ff0cc324
TOKa, JIMHUI dJIeKTponepenad
DKOJIOTHIECKHE PUCKHU TIPH TTPOU3BOJCTBE 16.11.2024
20 aneKTpodHeprun. KynbTypa ucnoibp30BaHus
AIIEKTPOIHEPTHH B TIOBCETHEBHOM HKU3HH
n | S o b, P o 0K
PHOL. p pacipoctp s ' https://m.edsoo.ru/ff0cca54
ITomepeunble U TPOIOTBHbIE BOTHEI
22 3ByK. CKOpOCTE 3ByKa. I pOMKOCTH 3ByKa. BricoTa 23.11.2024 bubmuoreka ITOK



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
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

ToHa. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

ONEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTD. 28.11.2024 Bu6mmoreka [IOK
23 .
[ITkana 3IeKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 IIpuHIIUTIBI paIMOCBA3U U TeNleBUAeHUA. PazBuTue 30.11.2024
cpencTs cBs3u. Pagmonokarus
05.12.2024 bubmmnorexa [JOK
25 Kontponbhas pabota «KonebaHus 1 BOJTHBD» https://m.edsoo.ru/ff0cc6fs
7 07.12.2024
26 ommapenor cpete. Toseamat neromm esera, Ty u6miotera LIOK
AHOPOR pese. e https://m.edsoo.ru/ff0cd350
cBeTa
27 OtpakeHue cBeTa. 3aKOHBI OTPAKECHUSI CBETA. 12.12.2024 bubmunoreka [JOK
IToctpoenne n306paXkeHHH B IIOCKOM 3€pKalle https://m.edsoo.ru/ff0cd4e0
[penomienue ceera. [TomHOE BHYTpEHHEE OTpaXKEHUE. 14.12.2024 bubmmoreka [TOK
28 . ;
[pemenbHbIi yroJl MOJHOTO BHYTPEHHETO OTPaKEHHS https://m.edsoo.ru/ff0cd7f6
29 Jlaboparophas padota «3Mepenne mokazaTens 19.12.2024 bubmmnoreka [HOK
NPEIOMIICHHS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenune nzodpakenuii B munze. ®opmyna 21.12.2024 bubmmoreka [TOK
30 . .
TOHKOM JIMH3bI. Y BEINYCHHUE JIMH3bI https://m.edsoo.ru/ffOcddle
31 Jlaboparophas pabota «McciienoBanue CBOWCTB 26.12.2024
M300paKCHUH B JIMH3aX»
Hucnepcus ceera. Cl0XHBII cOCTaB 0€JIOT0 CBETA. 28.12.2024
32 LBer. Jlaboparopras padora «Habmonenue
JIMCTIEPCHU CBETA»
33 WnrTtepdepennus ceera. Judpaxims cera. 09.01.2025 bub6immoreka [IOK
JudpakioHHas penérka https://m.edsoo.ru/ff0ced22
34 [TonepeuHocTs cBeTOBBIX BOJH. [lomsipu3anus ceera 11.01.2025 bubmorexa [IOK
P ’ prsa https://m.edsoo.ru/ff0cf02e
35 OnTHueckre NpubOps! U YCTPOICTBA U YCIOBUS UX 16.01.2025
0e30MmacHOro MPUMEHEHUS
I'paHuIBI TPUMEHUMOCTH KJIACCUYECKONH MEXaHHKH. 18.01.2025 bubanoreka [HOK
36 . .
[TocTynats! crieruanbHOM TEOPUH OTHOCHUTEIEHOCTH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE 23.01.2025 bubmuoreka LIOK
37 }
BPEMEHH U COKPAIIICHUE JIJIHBI https://m.edsoo.ru/ffOcfa42
DOHeprust 1 UMITYJIbC PENIITUBUCTCKOM yacTulpl. CBsI3b 25.01.2025 Bub6imoreka [IOK
38 . ;
Macchl ¢ SHEpruel 1 UMIYJIbCOM. DHEprus MOKOs https://m.edsoo.ru/ffOcfc68
Kontponbnas padora «Ontuka. OCHOBBI clieUaIbHOM 30.01.2025 bu6imoreka [IOK
39 .
TEOPUH OTHOCHTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [lnanka. DHEPTHs U UMITYIIBC 01.02.2025 bu6mmoTtexa [IOK

¢dotoHa

https://m.edsoo.ru/ffOcfel6
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https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cfe16

41 OTtkpoiTHE ¥ HccienoBanue Gporoadderra. OnbITh A. 06.02.2025 Bubaroreka IIOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonb! hotodadderra. YpaBHeHue DHIITEHHA 115 08.02.2025 Bubanoreka IIOK
¢dororddekra. «KpacHas rpanunay Gorodappexra https://m.edsoo.ru/ff0d015e
43 Jasnenue csera. Onsiter I1. H. JIebenena. 13.02.2025 bubmnorexa [JOK
Xumuueckoe JeiicTBre cBeTa https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue yCTpOHUCTBA U IPAKTUYECKOE 15.02.2025
44 npuMeHeHue: POoTodIeMEHT, (OTONATUNK, COTHEUHAS
OaTapest, CBETOIHOT
45 Pemenue 3amad mo TeMe «DI1eMeHTHI KBAHTOBOM 27.02.2025 bubmmoreka [JOK
OITHUKI https://m.edsoo.ru/ff0d0302
Mopgens aroma Tomcona. Onbitel Pezepdopaa mo 28.02.2025 Bubanoreka IIOK
46 .
paccesiHuro o-yactuil. [ImaneTapHas Moens atoMa https://m.edsoo.ru/ff0d091a
bubnmoreka IJOK
47 Hoctysarer bopa https://m.edsoo.ru/ff0d0afa
| e mroen: GO T 1P B 10K
A P p ApYro. Bu https://m.edsoo.ru/ff0dOafa
CIICKTPOB
| o coderne o B Sk B 10K
PILyCKYIAD Y ’ https://m.edsoo.ru/ff0d0ca8
BBIHYXXJICHHOC M3JIYUCHHUC
OtkpeiThe pannoaktuBHOcTH. OmbiThl Pezepdopaa mo bubanoreka [IOK
50 )
OTIPE/ICIIEHHIO COCTaBa PaIHOAKTHBHOTO U3TYYEHHUS https://m.edsoo.ru/ff0d0fd2
51 CeoiicTBa anba-, 6eTa-, ramMmma-u3iyueHus. Biusaue
PaTMOAKTUBHOCTH HA HUBBIC OPraHU3MBI
S2 pachan, Saewmponsutin tosttponmunt Gerecpacn Bumiotera LIOK
pactial. p P pactial. https://m.edsoo.ru/ff0d1162
l"amMMa-nu3nydenune
o | SR saonoe s i s B LOK
N P p- 1 > 1P ’ https://m.edsoo.ru/ff0d1356
JKOJIOTHYECKHE aCIICKThI SJICPHON SHEPTETHKH
OnemeHTapHbIe YacTHIBI. OTKPBITHE TIO3UTPOHA.
St wacrmn Koyt cron coymmenmammne ubnorexa LOK
- APy yHA ., https://m.edsoo.ru/ff0d0e38
B3aUMOJICHCTBYA. ENMHCTBO (hU3MYeCcKOi KapTHHBI
MUpa
55 Bun 3Bé3mHoro HeOa. Co3Be3nus, SpKue 3BE3/1bl,
TUTAHETHI, UX BUAUMoe JBmkeHue. CollHeuHas cucreMa
56 Comnnie. ConHeuHas akTUBHOCTb. VICTOUHUK SHEpruu



https://m.edsoo.ru/ff0cffc4
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ComnHia u 38831

3BE3/IbI, KX OCHOBHBIC XapaKTEPUCTUKHU. 3BE3BI
TJIaBHOM MOCJeN0BaTeIbHOCTH. BHYyTpeHHEe cTpoeHue

57 N 1
3BE31. COBpeMEHHbIC MPEACTABICHHS O
MIPOUCXOXKIEHUH U 3BooLUH CoIHIIA U 3BE3]
Maieunsiit [1yTe — nHama [Manaktuka. Ilonoxenue u
58 nemwkenne Comnara B ['anaktuke. ['amaktuku. YEpHbie 1
JBIPHI B Apax IaJaKTHK
59 Bcenennas. Pazoeranve ramaktuk. Teopus bonbmoro 1
B3pbIBa. PennkToBOE M3iTydyeHue. MeTtaranakTuka
60 Hepermennsie mpo0aeMpl aCTPOHOMHH 1
61 KontponbHast pabora «91eMEHTHI aCTPOHOMHUH U 1
acTpOhU3NKI»
O6o6matonuii ypok. Ponbs Gu3uky 1 acTpoHOMHHA B
62 3KOHOMHUYECKOH, TEXHOIOTMYECKOM, COLUAIbLHON U 1
3TUYECKOH cepax OesiTeNbHOCTH YeI0BEKa
63 Oo6o06marommii ypok. Poib u Mmecto Gu3nKu u 1
aCTPOHOMUU B COBPEMEHHON HAYYHOU KapTHUHE MUpa
O6o6matomnuit ypok. Pons gusudeckoit Teopun B
64 (hopMHpOBaHWY TIPEACTABICHHI O (PU3MIECKOI 1
KapTHHE MUpPa
Oo6o06marommii ypok. MecTo pu3nUecKoi KapTHHEI
65 MHUpa B O0IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO- 1
HAaYYHBIX NPEICTaBICHUN O IPUPOJIE
66 PeszepBHbIil ypok. MaruutHoe nosne. 1
ONeKTpOMarHuTHAsI MHAYKLUS
67 PesepsHBIil ypok. Ontrka. OCHOBBI clleIUaIBEHON 1
TEOPHH OTHOCUTEIBHOCTU
Pesepusliif ypok. KBanToBas ¢uzrka. DneMeHTh bu6immoreka [IOK
68 1 )
ACTPOHOMHUH M aCTPODUIUKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 10 xknace/ Msakumes I'.51., byxosues b.b., Corckuit H.H. mon
penakmueii [TapdenTtreBoii H.A., Aknmoneproe odmiectBo «M31arenbcTBo
«IIpocBemenune»

» ®duswnka, 11 kiracc/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueii [TapdentreBoit H.A., AkimonepHoe obmiectBo «M31aTenbcTBO
«IIpocseienune»

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA

®wusuka. 10-11 kiaccel: 6a30BbIN U YTITyOJICHHBIH YPOBHH: TUAAKTUIECKHE
marepuanbl/ A.E. Mapon, E.®. Mapon, -Mocksa: [Ipocsemenue, 2021
®usuka. 10-11 kiaccel: TEXHOIOTUYECKHUE KapThl YPOKOB 110 yueOHuky I 4.
MsikuiieBa u ap.- Bonrorpan: Yuurens, 2019

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

Bubanorexa ITOK https://m.edsoo.ru/
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