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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uke 6a30BOTO YPOBHS Ha YPOBHE CpPeAHETO 00IIero oOpa3oBaHus pazpaboTaHa Ha
OCHOBE TOJIOKCHMI W TpeOOBAHWUN K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON NPOrpaMMBbl,
npeacraBieHHbix B ®I'OC COO, a Taxke ¢ yu€tom denepalbHOH pabouyell MporpaMMbl BOCITUTAHUS H
KOHIIEMIIUH TpernoaBaHus yaeoHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
®denepanuu, peaqusyronuX OCHOBHbIE 00pa30BaTeIbHbIE POTPAMMBI.

Coneprxanue mporpaMmsl 1o (U3MKe HAPaBICHO Ha (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOIN KapTHUHBI
Mupa obyvaromumxcs 10—11 kmaccoB mpu o0ydeHun ux (uszuke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-
IeaTeNbHOCTHOTO moxaxona. llporpamma mo ¢usuke coorBerctByer TpeboBanusim DPIOC COO «
IUIAHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalmpeIMEeTHbIM pe3ylbTaTaM oOOydeHHus, a Takxke
YUUTBIBAET HEOOXOAMMOCTh pealu3alliil MEXKIPEIMETHBIX CBS3ed (M3UKH C €CTECTBEHHO-HAYYHBIMH
yueOHBIMU TNpeAMeTaMu. B Hell ompezenstoTcs OCHOBHBIE 1€ W3Y4YEeHHsS (PU3UKU HAa YPOBHE CPEIHETrO
ob1iero o0pa3oBaHusl, IUTAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3HKH: TUYHOCTHBIC, METAlIPEIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[IporpamMma no (u3mKe BKIOYAET:

IUTAHUPYEMbIE PE3yNbTaThl OCBOEHHUS Kypca (QU3MKM Ha 0a30BOM YpOBHE, B TOM YHCJE MPEIMETHBIC
pe3yJIbTaThl 110 rojiaM 00yUEeHus;
cofiep;kanue ydyeOHoro npeamera «dusuka» mo rojgam o0yyeHusl.

du3nka Kak Hayka o HauboJiee 00X 3aKOHAX MPUPOJIbI, BRICTYIAsl B KAUECTBE y4eOHOTO MpeIMETa B
IIKOJIe, BHOCHUT CYILIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUI 00 okpyxaromem mupe. [lIkonbHbI Kype huznku
— CHCTEMOOOPA3YIOUIHiA /Il €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEAMETOB, MOCKOIBKY (U3NYECKHE 3aKOHBI
JeKaT B OCHOBE MPOIIECCOB W SIBIICHUM, M3y4yaeMbIX XHMHEW, Ouosorueil, ¢usumdeckoil reorpadueii u
acTtpoHomuei. Mcronp30BaHMe M aKTHBHOE NPUMEHEHUE (PU3MUECKUX 3HAHUHM ONpeIeNsieT XapakTep U
pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B chepe IHEPreTHKHU, TPAHCIIOPTa, OCBOEGHUSI KOCMOCA, MOIy4YeHUs
HOBBIX MaTEpHAJIOB C 3aJaHHBIMUA CBOWCTBAMH W JIpYyrux. M3ydyeHue (QU3MKUA BHOCHT OCHOBHOW BKIJIA] B
(dopMHpOBaHNE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBAHNE YMEHHUM TPUMEHSThH
Hay4YHBIH METOJ1 TO3HAHUS MPHU BHIIOJHEHUH UMHU YUEOHBIX UCCIIEI0BaHUM.

B ocHOBy kypca (GpU3MKH A7 YPOBHS CpEeJHEro OO0IIero oOpa3oBaHMs MOJOXKEH PsJl UAEH, KOTOpbIe
MO>KHO paccMaTpUBATh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEHl KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepuai U3 BCeX pa3iesoB (PU3UKHU, BKIIOYAET KaK BONPOCHI KIACCUYECKOM, TaK U COBPEMEHHON (PUBHKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM ¢ Hel MaTepuan Kypca (U3MKM OOBEAMHEH BOKpYT
¢usnueckux Teopuil. Benymum B kypce saBnsercs GpopMupoBaHUe NPEICTABIEHUN O CTPYKTYPHBIX YPOBHSIX
MaTEpUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusanus npeanojaraet UCIoib30BaHNE T'yMaHUTApPHOTO MTOTEHIIMAjIa
¢u3nyeckoil HayKd, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pPa3BUTHEM OOIECTBa, a TaKke C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MpobdIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3nku mpeanosaraer 3HaKOMCTBO € IIUPOKUM KPyrom
TEXHUYECKUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonozuszayuu peamu3yercss MOCPEACTBOM BBEICHHS AJIEMEHTOB COJAEP)KaHUS, MOCBSIIEHHBIX
9KOJIOTMYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C Pa3BUTHEM TEXHHKU U TEXHOJIOTUH, a
Takxke 00CyKAeHUs MPOOIeM PallMOHAIBHOTO IPUPOIOTIONIB30BAHMS U SKOJIOTHYECKON 6€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpEAHEro oOIero oOpa3oBaHUs SIBIISIOTCS
¢dusnueckue Teopuu (GopMHUpPOBAHUE MPEICTABICHUIN O CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPUHU, POIIH
(GyHlaMEHTAJIbHBIX 3aKOHOB U TPUHIMIIOB B COBPEMEHHBIX MPEJICTaBICHUSX O MPHUPOJIE, TPaHMIIAX
IIPUMEHMMOCTH TEOPUH, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SBJIEHUH U IIPOLIECCOB).

CuCTeMHO-JeSITETbHOCTHBI MOAX0M B Kypce (U3MKM peamu3yercss Npexae BCero 3a Cuér
OpraHu3aIlK 3KCIIEPUMEHTAILHON JesITeNbHOCTH oOyuaronmxcs. s 6a30Boro ypoBHS Kypca GU3UKH —
3TO HCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1TAOOPaTOpHBIX padoT,
KOTOpBIE B IporpaMMe 1o (usuke oObeAWHEHBI B OOIIMHA CIHCOK YYEHHYECKUX MPAKTUYECKHX padoT.
Boigenenne B yKka3aHHOM IiepeyHe J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX JJISi KOHTPOJSI M OLIEHKH,
OCYIIECTBIISICTCA YYaCTHUKAMH 00pa3oBaTEIbHOrO MpoIecca MCXOMAs U3 OCOOCHHOCTEW IJIAHWPOBAHUS U
ocHameHusi kabuHeta Qusuku. [Ipu 3TOM obecmeunBaeTcs OBlaicHHe O00YJarONTUMUCS YMEHUSIMHU



IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs, MCCIEJOBAHUS 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH MU IOCTAHOBKY
OTIBITOB 10 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonbuioe BHUMaHME ynENsIEeTCs PELICHMIO pPacu€THBIX M KauyecTBEHHBIX 3ajgad. Ilpm stom s
pacu€THBIX 3aa4 MPHOPUTETOM SIBIISIFOTCS 3a/1a4M C SBHO 33JaHHON (hPU3MYECKON MOJEIBIO0, MO3BOJISIOIINE
INPUMEHATh U3YyYCHHbBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjiena Kypca, Tak U HHTErpupys
3HaHUS U3 Pa3HBIX pa3zie’noB. [y KauyecTBEHHBIX 33734 MPUOPUTETOM SIBIISIOTCS 33JaHUsl HA OOBSICHEHUE
poTeKaHus GU3NYECKUX SBICHUH M IIPOLECCOB B OKPYXKAIOLIEH >KU3HU, TpeOyrolue BbI0opa pU3NIecKoi
MOJIEJIN JIJISl CUTYalluH MPaKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusMu DPIOC COO k MaTepuanbHO-TEXHUYECKOMY O00ECIECUCHHIO
yuebHOro mporiecca 6a30Bblii YpOBEHb Kypca (PM3UKH Ha YPOBHE CpPEIHEro oOIiero oopa3zoBaHus JOJKEH
U3y4aThCsl B YCJIOBUSAX IPEIMETHOr0 KaOuHeTa (U3MKU WM B YCIOBUSX HHTEIPUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B kabunere Gpu3nku MomKHO OBITH HEOOXOAMMOE TabopaTopHOe
000pyZI0BaHUE /1JIs1 BBIIOJIHEHHS YKAa3aHHBIX B IIpOrpamMMe 1o (GU3MKe YUCHUUECKUX MPaKTHUECKUX padoT U
JIEMOHCTPAIIMOHHOE 000pyIOBaHHE.

JleMOHCTpalMOHHOEe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPUHLUIOM MHHHMMAIbHOM
JOCTaTOYHOCTH M O00ECreunBaeT MOCTAHOBKY IIEPEUUCICHHBIX B NpPOrpaMMe IO (HU3UKE KIFOYEBBIX
JE€MOHCTpaLU [l UCCIIEJOBAHUS N3YYaeMbIX SIBJIEHUH U MPOLIECCOB, SMIMPUUYECKUX U (QyHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JIaboparopHoe 0O0OpyIOBaHUE Ui YYEHHYECKHX MPAKTHYECKUX paboT ¢dopmMupyercs B BUIC
TEMaTUYECKHX KOMIUIEKTOB M OOecreuuBaeTcs B pacy€re OJHOTO0 KOMIUIEKTa Ha JIBYX OOyYarOMIMXCS.
TemaTnueckue KOMIUIEKTHI J1a0OpaTOpHOro O0OOpPYJOBAHUS JIOJKHBI OBITH IOCTPOEHBI HA KOMILJIEKCHOM
MCTIOJIb30BAHUH AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAaKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIC TU(PPOBBIX J1AOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3y4eHUS (PU3HKH B 00IIeM 00pa30BaHHUHU SBISIFOTCS:

(dopMHpOBaHUE MHTEpPECca U CTPEMJICHHMs OOY4YaloLIMXCS K HAyYHOMY M3YYEHMIO NPHUPOJIbI, Pa3BUTHE UX
WHTEIJUICKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYyYHOM METO/I€ IO3HAHUS U (OPMHUPOBAHUE UCCIIEI0BATENILCKOTO OTHOLICHUS
K OKPYKAIOIINM SIBJICHUSIM;

(opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yuyeHHUss OCHOB CTPOEHUS MaTepUU U
(GyHaMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

(dopmMHpoBaHUEe YMEHHH OOBSACHSTD SBJICHUS C UCIIOJIb30BaHHEM (PM3NYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

(dopMHpoBaHUE TPEACTABICHUN O pOiIM (PU3MKH JUIsl pa3BUTHUS JPYTMX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHH.

JlocTHKeHHe 3THX Liesiel o0ecreurBaeTcsl pelieHneM CIIeAYIONIMX 3a4au B Ipoliecce U3yueHHs Kypca
(U3KUKHN Ha YpPOBHE CPEHET0 00IIero 00pa3oBaHus:
npuoOpeTeHre CUCTeMBbl 3HaHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIOYAs
MEXaHUKY, MOJICKYJSIPHYIO (PH3HKY, STEKTPOTUHAMUKY, KBAHTOBYIO (DM3HUKY M DIIEMEHTHI aCTPOPHU3UKH;
(dbopMHEpOBaHHE YMEHHUN MPUMEHSATH TEOPETHUECKUE 3HAHUS I OOBSICHEHUS (PU3UYECKUX SBICHUN B
MPUPOJIE U AJIS IPUHATHUS MPAKTUUECKUX PEIIEHUH B TOBCEAHEBHOM KU3HM;

OCBOCHHE CTIIOCOOO0B pEIIeHHsI a3 IMYHbBIX 33/1a4 C SIBHO 331aHHON (PU3MYIECKON MOETBIO, 3a/1a4,
MOJIPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3/1aHue (PU3MUECKON MOJIENH, aJIeKBaTHOM YCIIOBHSIM 3a/1auu;
NOHNMaHHe (PU3HUYECKUX OCHOB W TIPUHIIUIIOB ACHCTBHUS TEXHHUECKUX YCTPOWCTB U TEXHOJIOTHIECKUX
MPOILIECCOB, UX BIUSHUS HA OKPYXKAIOIYIO CPENY;

OBJI/ICHUE METOJIaMH CaMOCTOSITEIIHHOTO TUIAHMPOBAHUS U TPOBEICHHS (PU3HMUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U UHTEpIpeTaluy HHPOPMAIUH, OTIpeIeIeHUs TOCTOBEPHOCTH MOJIyY€HHOTO pe3yIbTaTa;
CO3JIaHHME YCIIOBHH JIJISl Pa3BUTHS YMEHUH MMPOEKTHO-UCCIIEIOBATEIHCKON, TBOPUECKON IEATEIIEHOCTH.

Ha usydenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE CPEAHEro oouero oopaszoanus otBoautcs 136
gacoB: B 10 kimacce — 68 vacoB (2 yaca B Hezenmo), B 11 kiacce — 68 gacoB (2 yaca B HEEIIO).

[Ipemiaraemselii B mporpaMMe 1o (pU3MKe MepedeHb Ja00paTOPHBIX M MPAKTHUECKUX PAOOT SBISETCS
PEKOMEHI0BAaHHBIM, YYUTENb JeJaeT BbIOOp MpOBEIEHHUs JabOpaTOpPHBIX padOT U OMBITOB C Y4ETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJaroImuXcs.

COAEPXAHUE OBYUYEHUSA



10 KJIACC

Pa3nes 1. ®usnka u MeToAbl HAYYHOI'O IO3HAHMA

®usuka — Hayka o npupoze. Hayunsle MeTobl MO3HAHUS OKpYXkKarowmero mupa. Poip akcnepumenTa u
TEOPUU B IIPOILECCE MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBICHUN U TporieccoB. Hayunbie rumoresbl. Ou3ndeckne 3aKOHBI U
Teopuu. ['paHuIIbl MPUMEHUMOCTU (PU3HUECKUX 3aKOHOB. [IpUHIINI COOTBETCTBUS.

Poms 1 mMecto ¢u3uku B (OPMHPOBAHUM COBPEMEHHOW HAYYHOH KapTHHBI MHpa, B MPAKTUYECKOH
JESATEIBHOCTH JIFOICH.

Jlemoncmpayuu
AHanoroBblie 1 IU(PPOBHIC U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC TATIYMNKH.

Pa3znea 2. MexaHuKa

Tema 1. Kunemamuka

Mexanndeckoe JBMKeHHE. OTHOCUTEIILHOCTh MEXAaHHYECKOTO JBHiKeHHsA. CucremMa oOTcuéra.
Tpaexropus.

[lepemernienue, cKOpocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE MaTepuaIbHOMN
TOYKH, UX MPOEKIIMU HAa OCU CUCTEMbI KoopJIuHAT. Cl0KEeHHE MTePEMEIICHUN 1 CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE IMPSMOJIMHEHHOE JBMKCHHE. |’ padMky 3aBHCHUMOCTH KOOpJIUHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U MEPEMEIICHUSI MaTEPUAIbHON TOYKHA OT BPEMEHH.

CBobOogHOE ajieHrne. Y CKOpEHUE CBOOOTHOTO TIAICHHUS.

KpuBonunelinoe nBukeHue. JIBUKeHHWE MaTepUalbHOM TOYKU IO OKPYKHOCTU C IMOCTOSIHHOM IO
MOJYJIFO CKOpPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHAas CKopocTh. llepwox wm wactora oOpaieHus.
LlenTpOoCcTpeMUTENBHOE YCKOPEHHUE.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSAIOB, LIEMTHBIE U
PEMEHHBIE IIEPEAYUH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPALIUS KHWHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Hab6nronenue aeuxenus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHUsI.

Hanpasnenue ckopocTu npu JBHKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomol

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C IETBIO OMPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUS MEXAY MYTSIMU, IPOUIEHHBIMU TEJIOM 3a MOCJIEA0BATEbHBIE PABHBIC
MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBMKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHue qBUKEHUS IapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.

Tema 2. lunamuxa

[Tpunun otHocuTensHOocTH ['anunes. [lepBsiii 3akoH HeroToHa. MIHEpUnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunuun cynepno3unyu cui. Bropoii 3akoH HeroToHa 111 MatepralibHOM TOYKH.
Tperuii 3akoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKkoH BceMUpHOTro Tsarotenus. Cuia tsokectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHHUs
CKOJIb)KEHUSI U cuia TpeHus mokos. Koaddumument tpenus. Cuiia COMPOTUBICHUS TPU JIBIKEHUH TeNa B
JKHJIKOCTH WJIU ra3e.

[ToctynaTtensHOE U BpamaTeIbHOE IBIKEHUE a0COMOTHO TBEPAOTO TEIA.

MOMEHT CuIIbl OTHOCUTEIBHO OCH BpaleHus. [1nedo cumbl. YciioBus paBHOBECUS TBEPIOIO TEIIA.

TexHUYeckue yCcTpoiCcTBa M MPAKTHYECKOE MPUMEHEHHE: NMOMUIMITHUKY, ABH)KCHHE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu



SIBrieHne MHEPIUU.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JIe(hOpMaInu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U NaJACHUH.

CpaBHeHME CUIT TPEHUS TTIOKOSI, KAUEHHS M CKOJIb)KEHUS.

VYcnoBus paBHOBecus: TBEpAOro Tena. Bunbl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U PE3UHOBOM 00pasiie, OT uX
nedopmariuu.

HccnenoBanue ycinoBuil paBHOBECUS TBEPIOIO TEJA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Nmnynbc MaTepuanbHOM TOUYKH (TeNa), CUCTEMbl MaTEpUATIbHBIX TOUEK. MIMITyIbC CUITBI M U3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXpaHEeHUs! UMITyJibca. PeakTHBHOE NBUKEHUE.

PaGora cwiiel. MOITHOCTE CHIIBL.

Kunernueckas sHeprusi MarepuaabHON Touk. Teopema 00 U3MEHEHUN KUHETUYECKOM HEPTUu.

[TorenumansHas oHeprusa. lloTeHuuanbHas dHEprusi yHOpyro JAeOPMUPOBAHHON MPYKUHBL
[ToTennmanpHas sHEprUs TeIa BOJU3HU MOBEPXHOCTH 3EMITH.

[ToTenuuanpHble ¥ HEMOTEHUUANbHBIE CUIIbL. CBA3h pabOThl HEMOTCHUIUATIbHBIX CHUJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KONEpP, MPYKUHHBIM MHUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexon mOTEHIIMATBHON YHEPTHH B KUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne abcomOTHO HEYTIPYTOTO yAapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI ¢ U3MEHEHUEM MEXAHHYECKOW HPHEPTrUU Tejla Ha MpPUMeEpe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pa3nes 3. MoJiekyasipHasi pU3MKa U TePMOANHAMMKA

Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYECKOIU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOM TEOpMM M UX OIBITHOE OOOCHOBaHUE.
BbpoynoBsckoe neuwxkenue. uddysusa. Xapakrep ABMKEHUS U B3aUMOJEHCTBHS YacTHI] BemecTBa. Mojenu
CTPOEHUS T'a30B, KUJIKOCTEH M TBEPHBIX TEJ U OOBSCHEHHE CBOICTB BELIECTBA Ha OCHOBE THX MOJIEINIEH.
Macca u pazmepsl Mosekyil. KomnuectBo Beniectsa. [locrosanas ABoranpo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Lienscus.

Mopens uneanpHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH HACAIBHOIO
raza. AGCONIIOTHAs TeMIlepaTypa Kak Mepa CpeJHel KMHETHYECKOW SHEpruy TEIIOBOTO JBMXKEHHS YacTHUI
raza. Illkana temnepatryp KenbBuHa. ['a3oBbple 3akoHBI. YpaBHeHHMe MenneneeBa—Kianelipona. 3akoH
HanbToHa. M3omporieccsl B HA€albHOM Tra3e C IOCTOSHHBIM KOJHMYECTBOM BelmiecTBa. I 'paduueckoe
IIPEJCTaBICHUE U30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoiucTBa U MPaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHUE BEIECTBA, (POTOrpaduu MOJIEKYJ OPraHUYEeCKUX
COCTUHEHU.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBU>KEHUS.

Mopens onsbita IITepna.



OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHS.

Monens, nuroCTpupyroias Npupoy 1aBJIeHUS ra3a Ha CTEHKHU COCY/a.

OneIThI, MIUTIOCTPUPYIOIINE YPABHEHNE COCTOSIHHS HACAIBHOTO Ia3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenre Macchl BO3[yXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHMid 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKy TapaMeTPaMH COCTOSIHUS Pa3pe’KEHHOIO rasa.

Tema 2. Ochosbt mepmoOuHamurku

Tepmoaunamuueckas cucrema. BHyTpeHHsAS 3Heprus TepMOAMHAMHUYECKOM CHUCTEMBI M CHOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHYTpeHHSS SHEprHst 0JTHOATOMHOTO MICAIBHOTO Tra3a. Busl
TEIUIONEPEelay: TEIUIONPOBOAHOCTb, KOHBEKLHs, W3JIy4CHHE. YIENbHAas TEIUIOEMKOCTh BEIIECTBA.
KoruecTBo TEIIOTHI IpH TEIJIoNEepeaye.

ITonarue 06 apmabatHoM mpouecce. IlepBblii 3akoH TepMoanHamMHKH. [IpruMeHeHne nepBoro 3akoHa
TEPMOJMHAMHUKH K n3onporeccam. ['papuueckas HHTEprpeTanus paboTh rasa.

Bropoii 3akoH TepmMoanHaMuki. HeoOpaTUMOCTh IPOLIECCOB B IPUPOJIE.

TernoBeie MamuHb!. [IpUHIUNIBL JeCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHmst JHEPTUHU B TEIUIOBBIX
mamnHax. Kos¢pdunuent nosnesHoro naedctBust TemioBod mamuubl. Hukn KapHo u ero kos¢¢uuueHt
MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: IBUTaTelIb BHYTPEHHErO CropaHusi, ObITOBOM
XOJIOIUJIBbHUK, KOHUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPruu Teja MpHU COBEPUICHUM paOOThl: BBUIET MPOOKU M3 OYTBUIKU MOJ
JeWCTBUEM CXKATOr0 BO3/yXa, HarpeBaHue 3(upa B JaTYHHOH TpyOKe MyTEéM TpeHUs (BUIE€0IEMOHCTPALIHS).

N3meHneHnne BHyTpeHHEHN 3Hepruu (TemiepaTypsl) Tejla Ipu TeIulonepeaaye.

OmnbIT 110 aabaTHOMY PacIIUPEHUI0 BO31yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mopenu mapoBoit TypOWHBI, IBUTATENSI BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

N3mepenue yaenbHou TEeII0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeutecmea. Pazoevie nepexoovt

[TapooOpazoBanne u KoHJeHcanus. Mcnapenue u KuneHue. AOCOIIOTHasE W OTHOCHTEJbHAs
BJIQXKHOCTh Bo3ayxa. HachlleHHbI nap. Y aenbHas TerioTra napooOpa3oBaHusl. 3aBUCHUMOCTb TEMIIEPaTyphbl
KWUIIEHHS OT JIaBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tela. AHU30TPONHS CBOMCTB KpUCTaIOB. JKumakue
kpuctainsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue M KpucTauM3auus. Y AeidbHas TEIUIOTa IUIABICHUS.
CyOmumartusi.

VYpaBHeHHe TEMJI0BOTo OanaHca.

TexHuueckue ycTpoiicTBa M NMPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETp, KaJOpUMETP,
TEXHOJIOTUH NOJIY4EHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npy moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHHUs BIaXKHOCTH.

Habuntoienne HarpeBanust 1 TUIaBIE€HUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

N3mepenne 0THOCUTENBHON BIaXXHOCTH BO3AYXaA.

Paznen 4. daekTpoauHaAMuKa

Tema 1. dnekmpocmamuxa

DNeKTpu3anusa Tel. ODJEKTpUYecKkuil 3apsa. [[Ba Buma siekTpuyeckux 3apsgoB. [IpoBoaHMKH,
JOUBJIEKTPUKHU U TTOJTYIPOBOJAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsija.

B3aumoneiicteue 3apsaoB. 3akoH Kynona. To4edHBIN 3JEKTPUUYECKHUI 3apsi. DIEKTPUUECKOE IOJE.
HamnpsoxkéHHOCTh  dnexTpudeckoro mois. [IpuHOun Cynepnosuuuy  3JIEKTpUYECKUX mojed. Jlunuum
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.



Pabora cunm snekrpoctarmdeckoro mois. [lorenmuan. PasHoctes moteHiumanos. [IpoBogHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM MoJe. JusnexTpuueckas IpOHUIIAEMOCTb.

DnekTpo€MKocTh. KoHaeHcaTop. DIEeKTPOEMKOCTh TJIOCKOTO KOHAEHCATOpa. DHEPrus 3apsiKEHHOIrO
KOHJIEHCaTopa.

TexHuueckue  yCcTpoMcTBA M MPAKTHUYECKOE  MPUMEHEHHE:  AJIEKTPOCKOM,  BJIEKTPOMETP,
AJIEKTPOCTATUUECKAs 3alllUTa, 3a3€MJICHHUE SJIEKTPONpPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIA ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3anmoneiicTBre HAANEKTPU30BAHHBIX TEN.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3allMTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH ILIOCKOIO KOHJEHCATOpa OT IUIOIIAJIX IJIACTHH, PACCTOSHUS MEXKAY
HUMH U JTUJICKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuveckuii mox. Toku é paznuunsix cpeoax

DNEeKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHMS 3JIEKTpHUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTostHHBI TOK.

Hanpsixenue. 3akon Oma 7151 yyacTKa LEMH.

DNEeKTpUUECKOEe CONPOTUBIIEHUE. YIEIbHOE CONpOTUBJIEHHE BellecTBa. [locienoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COETMHEHUE IIPOBOJHUKOB.

PaGora anmektpudeckoro Toka. 3akoH JIxoyns—JIernna. MOIIHOCTH 3JIEKTPHYECKOTO TOKA.

DNEeKTpOABMAKYILAs CUJa U BHYTPEHHEE CONPOTUBJIECHUE MCTOYHMKA TOKA. 3aKOH Oma Jjsi MOJIHOM
(3aMKHYTOI) 251ekTprueckoit nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTh COIIPOTUBIICEHUS] METAIIJIOB OT
Temriepatypbl. CBEpXITPOBOIUMOCTb.

DneKTpuYecKHil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonnuku. CoOCTBEHHAs U IPUMECHAsE MPOBOAMMOCTH MOJIYITPOBOIHUKOB. CBoMcTBa P—-
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI.

DNEeKTPUYECKH TOK B PAacCTBOpAX M PaCIIaBaXx AJICKTPOJIUTOB. DJICKTPOIUTHUECKAST THUCCOIUAIUS.
OneKTponus.

DnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnazma.

TexHUUecKue yYCTPONCTBAa M MPAKTUYECKOE NPUMEHEHUE: aMIIepMETp, BOJBTMETP, PEOCTar,
WCTOYHUKHA TOKA, SJEKTPOHArpeBaTelbHbIE MPHOOPHI, SJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH JUOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOIYIPOBOJAHUKOBBIA THO/,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HaMIPSKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI LIMJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, TUIOLIAAN TOTIEPEYHOTO
CEYCHHS U MaTepHaia.

CwmerianHOe COeTMHEHHE MPOBOTHUKOB.

[Ipsimoe u3mepeHue 3aeKTpoaABUKyIeH cuiibl. KopoTkoe 3aMbIkaHH€ TaJbBAHMYECKOTO 3JIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBJIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSA TPOBOAUMOCTD HOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yueHne cMenaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenne 31eKTpoABMAKYILEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenue anexrpomusa.



MesknpeamMeTHbIe CBA3H

Nzyuenne kypca ¢uszuku 6a30Boro ypoBHs B 10 Ki1acce oCyIIECTBIISCTCS C YUETOM COAEPIKATEIBHBIX
MEKXIPEIMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuy U TEXHOIOTHH.

Mesicnpeomemusie noHsamusi, CBSI3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO IIO3HAHUS: SBJICHUE,
HaydHbId (akT, TUHoTe3a, (Qu3MyYecKkas BeIWYMHA, 3aKOH, TEOpus, HAONIOJCHUE, DSKCICPUMEHT,
MOJICIIMPOBAHHE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHHe CHCTEMbl ypaBHEHHMH, JWHEWHas ¢yHKOus, mapadona, rumepOomna, uX
rpadKu M CBOMCTBA, TPUTOHOMETPUYECKHE (YHKLIMHU: CHHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIINU HA OCH KOOPMHAT, CIIOKEHNE BEKTOPOB.

Buonoeus: MexaHmdeckoe IBWKEHHE B KHBOW mpupone, auddysus, ocMocC, TEIUIOOOMEH >KUBBIX
OpraHM3MOB (BHJIBI TEIUIONEPEayl, TEIUIOBOE PABHOBECHUE), SIIEKTPUUIECKUE SBJICHUS B )KHBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOSHHE BEIECTBA, CTPOCHHE aTOMOB W MOJICKYJ, MOJIb BEIIECTBA, MOJSIpHAs
Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TeEJ, XHUIKOCTEH W Ta30B, AJIEKTPUUECKHE CBOWCTBA METANJIOB,
AJIEKTPOIUTUYECKAs UCCOIMAIIUS, TalIbBAHUKA.

I'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonoeusn: npeoOpa3oBaHUE ABMKEHUH C UCIIOJNB30BAHUEM MEXAHH3MOB, YUET TPEHUS B TEXHHKE,
MOJIIIUITHUKY, UCIIOJIb30BaHNE 3aKOHA COXPAaHCHMS HMMIYJIbca B TEXHHKE (pakera, BOJOMET U Jpyrue),
JBUTaTeNlb BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, OBITOBOM XOJOIMIBHUK, KOHAHIIMOHED, TEXHOIOTHH
MOJYYeHHS COBPEMEHHBIX MaTepHaloOB, B TOM 4YHCJIE€ HAHOMAaTepUalioOB, W HAHOTEXHOJOTHWH,
AJIEKTPOCTATUYECKAs  3allUTa, 3a3eMJICHHE  DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH  NPHUHTED,
ANIEKTPOHATPEBATENBHBIE TPUOOPHIL, 3TEKTPOOCBETHTEIILHBIE TPUOOPHI, TaTbBAHHKA.

11 KJIACC

Paznen 4. DaexkTpoanHaMunka

Tema 3. Maznummnoe none. In1eKmpomMazHUmMHAA UHOYKYUS

[TocrossHHbIE MarHuThl. B3anmoneicTBHE TOCTOSAHHBIX MAarHuToB. MarHutHoe tmone. Bektop
MarHuTHOM WHAYKUMHU. [IpuHIMI Cynepno3uuuu MarHUTHBIX ToJied. JIMHMM MarHUTHOM WHAYKIUU.
KapTuna nuHMil MAarHUTHON MHIYKIIMU TTOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTHOe Moje NPOBOJHMKA C TOKOM. KapThHa NWMHUN MHIYKUMHA MAarHUTHOTO MOJS JJUHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJHMKA, KAaTymIku ¢ TokoM. OmnbeIT Opcrena.
B3aumMopeiicTBre MPOBOJIHUKOB C TOKOM.

Cunia Amriepa, e€ MOTyJb U HallpaBJICHUE.

Cuna Jlopenuna, e€ MoAynp M HampaBieHHE. J[BUKEHUE 3apsDKEHHOW YacTULBI B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl JlopeHiia.

SBneHue sneKTpoMarHuTHOM MHAYKUKU. [IOTOK BEKTOpa MAarHUTHOM MHIYKIUHU. DIIEKTPOIBUKYILAS
CUJIa MHIYKIIMHU. 3aKOH 3JEKTPOMArHUTHON MHAYyKIMK Dapases.

BuxpeBoe snextpuueckoe mosie. DIEKTPOABMKYINAS CHIIA UHAYKIMH B MPOBOJHMKE, ABUKYIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM MOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. fIBIEHNE CAMOMHIAYKIIMH. DJIEKTPOABHKYILASI CHJIa CAMOMHYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoCTBa U MPAKTUUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHUIl, MHIYKITMOHHAS TIeYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE AJIEKTPOHHOIO My4YKa MArHUTHBIM MOJIEM.

JIvHUM MHAYKIUK MAarHUTHOTO TOJIA.

B3anmoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHOM UHAYKIIVH.



[IpaBuino Jlenna.

3aBUCHMOCTD AJIEKTPOIBIKYIIEH CHIIBI HHIYKITMH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TOTOKA.
SIBrieHME CaMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

W3yd4eHre MarHUTHOTO TOJISI KATYIIIKU C TOKOM.

HccnenoBanue NeHCTBUS TOCTOSTHHOTO MAarHATA HA PaMKY C TOKOM.

HccnenoBanue siBICHUS JICKTPOMArHUTHON HHYKIIHH.

Pasznea 5. Kosre0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KOJ1e0anus

Konebarensnass cucrema. CBoOonHBIE MexaHM4Yeckne Konebanusi. ['apmoHudeckue KosaeOaHWMs.
[lepuon, yvacrorta, amrmutyga u ¢asza koneOanwil. [IpyXuHHBI MasTHHK. MareMaTH4ecKUil MasTHHK.
VYpaBHeHHe rapMOHUYECKUX KojeOaHuii. [IpeBpaiienne sHepruu npu rapMOHUYECKUX KOJIEOaHHSIX.

Konebarenbubiil kKoHTYp. CBOOOJHbBIE JIEKTPOMArHuTHbIE KoleOaHUs B UACAIbHOM KojeOaTeabHOM
KOHType. AHaJOrusi MeXAy MEXaHWYECKUMHU U 3JIEKTPOMAarHUTHbIMU KojeOaHusMu. Popmyina Tomcona.
3aKOH COXpaHEHHUs SHEPTUU B UJCATIbHOM KO0JIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarolux KojeOaHusX. BbiHyXaeHHbIE MexaHHueckue Kosiebanus. Pe3onaHc.
BbIHyX1€HHbIE 2JIEKTPOMarHuTHbIE KOJIeOaHMsL.

[lepemennbiii Tok. CHUHYCOMAANbHBIM IEPEMEHHBIH TOK. MOIIHOCT, MEPEMEHHOIO TOKa.
AMIUIUTYTHOE U JIeHCTBYIOIIEe 3HAU€HHE CHIIbI TOKA U HAIIPSIKEHHUSL.

Tpanchopmarop. [IpousBoacTBo, nepesada U NOTpeOICHUE IEKTPUUECKON IHEPTUU. DKOIOIHUECKHE
PHUCKH IIpU MPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa HMCHOIb30BAHUS JIEKTPOIHEPIUM B MOBCETHEBHOM
KU3HU.

TexHuueckue yCTpoicTBa M NPAKTUYECKOE IPUMEHEHHUE: DSJIEKTPUYECKUH 3BOHOK, TI'€HepaTop
[IEPEMEHHOTI'0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojedaTenbHON CUCTEMBbI (IIPYKMHHBIN WJIM MAaTEMaTUYECKUI MasATHUK).

HabmtoneHue 3aTyxaroumx Koiebanuil.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJIeOaHUM.

Habmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

OcuusiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUS OT BPEMEHH) JUISl SJIEKTPOMAarHUTHBIX
KoJ1e0aHuH.

Pe3oHanc nmnpu mocienoBaTEIbHOM — COCOUHEHMM  PE3UCTOpA, KAaTyIIKM HWHAYKTHUBHOCTH U
KOHJIEHCaTopa.

Mozens TMHUY IEKTPONEepEAAUN.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

HccnenoBanue 3aBUCMMOCTH NEpUOJia MalbIX KojeOaHWH rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpysa.

HccnenoBanne nepeMEHHOro TOKa B LEMM M3 MOCIEI0BATENIbHO COSAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpomMazHumHble 60J1Hbl

MexaHuuecknue BOJIHBI, YCI0BHs pacnpocTtpaHeHus. Ilepron. CxkopocTh pacnpocTpaHEHMsI U AJIUHA
BoustHbI. [lonepeunsie U npoonbHbIe BOIHBL. MHTEpdepeHuus u qudpakius MEXaHHYeCKIUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJHBI. Y CJIOBHSI M3ITyYEHHS 3JEKTPOMAarHUTHBIX BOJH. B3ammHas opueHTtanus
BekTopoB E, B, V B snexrpomarHuTHON BosiHE. CBOWCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHUE,
IpejoMIIeHue, Mosipu3anus, Auppaxuus, nareppepernns. CKopocTh 3IEKTPOMarHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [[puMeHeHue 371€KTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI pagMOCBS3U U TeNEBUICHUA. Pannonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpenbl.

TexHuueckue ycTpoiicTBa UM NPAKTUYECKOE IMPUMEHEHHUE:  MY3bIKAJIbHbIE  HMHCTPYMEHTHI,
yJIbTPa3ByKOBasi JAMArHOCTHKA B TEXHUKE U MEIULUHE, pajap, paJiuoONpUEMHHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neun.



Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTpaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOmromieecs Teno kak HCTOUHUK 3BYKa.

Habnronenune oTpaxeHus U MPeIOMICHUS MEXaHUIECKUX BOJIH.

Habmoienue nntepdepeHnu u AUPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmoieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U YaCTOTOM KOJICOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHME, IPEIOMIIEHUE, NOJspU3aLus,
mudpaknus, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonnHeliHOe pacnpocTpaHeHUEe CBETa B OTHOPOAHOM cpene. JIyu cBera.
TodeuHblid HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoenne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienue cBera. 3akOHBI IPEIOMIICHUS cBeTa. AOCOIOTHEIN MOoKaszarenb npenomiieHus. [lomHoe
BHYTpEeHHee oTpaxeHue. [IpenenbHblil yroi MoJIHOro BHYTPEHHEr0 OTPAKEHHUSL.

Hucnepcus csera. CioxHblit coctas Oenoro csera. L{ger.

Cobuparonue u pacceuBaronue auH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSHHME M ONTHYECKas CHIIa
TOHKOM JuH3bI. [locTpoeHne m3o0paxeHuil B coOMparolmMx M pacceuBarouux JuH3ax. Dopmyna TOHKOM
JIMH3bL. Y BEJTMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Unatepdepenuuss cBera. KorepeHTHble HCTOYHHKHU. YCIOBHS HaOIIOACHUS
MaKkCUMYMOB W MHHHMYMOB B HHTEP(PEPEHIMOHHON KapTHHE OT JABYX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakus csera. JudpakunonHas pemérka. YciaoBUe HAOMIOJEHUS TIaBHBIX MAaKCUMyMOB IpH
MaJeHUH MOHOXPOMATHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHHE: OUYKH, JIyna, (oToanmnapar, IpOeKIIMOHHbIHI
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs! ONTHKA, AU(paKkiinoOHHAas perIéTKa, MOJISPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHUE U IperoMiieHre cBeta. OnTruueckue mpruoopsl.

IlosnHOE BHYTpEHHEE OTpakeHHe. Moaennb cBEToBOa.

WccnenoBanune cBONCTB N300paXKeHU B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIA.

HaGmronenue nunrepdepeHimu ceera.

Habmtonenue nugpakuuu cera.

HaGmronenue qucnepcun certa.

[losydeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonydenue cniekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEUIETKY.

HabmntoneHue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokasarens nIpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300paKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeTa.

Pazgen 6. OcHOBBI crielIMaIbHOM TEOPUH OTHOCHTEIbHOCTH

I'pannubsl  NpUMEHMMOCTH — KJacCMYecKOo  MexaHukd. llocTrymarsl  crienManbHOW — TEOPUM
OTHOCHUTEJILHOCTH: HMHBAPUAHTHOCTh MOAYJI CKOPOCTH CBE€Ta B BaKyyMe, NPUHIUI OTHOCHTEIbHOCTH
OHHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/UIEHNE BPEMEHU U COKPALLEHUE JITHBI.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PENSITUBUCTCKON YaCTULIBI. DHEPIHs TOKOSI.

Paznen 7. KBanroBas ¢pusuka



Tema 1. Dnemenmul K6anmoeoii OnmuKu

®otonsl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA € €ro YacTOTOH. DHEPrusi 1 UMIYJIbC (POTOHA.

OtkpeiTne u uccnenaoanue ¢oroddpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (pororddexTa.
VYpaBuenue Diinmreiitna 1 porospdexra. «KpacHas rpanuna» Gororddexra.

JlaBnenne cBera. Onwitsl [1. H. JIeOenena.

XHUMHYECKOE IEHCTBHUE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTuyeckoe npuMeHeHue: GpoTosaemMeHT, GoToAaTINK, COTHEUHAs
Oarapesi, CBeTOTUO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IUHKOBOU IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.

Cseroauos.

Comnneynas 6aTtapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiThl Pesepdopaa mo paccessauto o -gactuil. [Imanerapuas Moenb aroma.
[Tocrynater bopa. U3nyuenue u norjiouieHue (OTOHOB MPHU MEepexoje aToMa ¢ OAHOTO YPOBHS SHEPTrUU Ha
npyroii. Buasl cnektpoB. CriekTp ypoBHEN 3HEPruu aToMa BOJIOpO/a.

BonnoBsrle coiicTBa yactuil. Bonnsl ne bpoiinsa. KoprnyckynsipHO-BOIHOBOM Iyaliu3M.

CroHTaHHOE U BBIHYXKJICHHOE U3TyUeHUE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: CIIEKTPaJIbHBINA aHaIN3 (CHEKTPOCKOIT),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens oneita Pezepdopaa.

Onpenenenne AIMHBI BOJIHBI JIa3epa.

Habnronenne muHeyaThIX CIEKTPOB U3ITyICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

Habmronenue nuHeHyaToro cuexkTpa.

Tema 3. Amommnoe a0po

DKCIEepUMEHTHI, JT0Ka3bIBAIOIIUE CIOKHOCTh CTPOeHUs siapa. OTKpbITHE PajHOaKTUBHOCTH. ONBITHI
Pesepdopna nmo ompezneneHuio cocraBa paguoaKTUBHOro u3iydeHus. CBoicTBa anbga-, Oera-, ramma-
M3JIy4eHUs. BiausHue paiMOaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHAa W HeWTpoHa. Hyknonnas mozens sapa I'eitsenOepra—MBanenko. 3apsn sapa.
Maccosoe uncno siapa. M3oronsl.

Anbda-pacnan. ONEKTpOHHBIM W TMO3UTPOHHBIM  Oera-pacmaa. ['amma-uznydenue. 3akoH
PaaMOAKTUBHOIO pacnaja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

AnepHsle peakuuu. JleleHHE U CUHTE3 SAEP.

Snepubiii peakrop. Tepmosnepnblii cunte3. IlpoOremMbl M NEPCHEKTHBBI SACPHOW 3HEPreTHKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

MeTto1p1 HAOJIOIEHUS U PETUCTPALIUN JIEMEHTAPHBIX YaCTHUII.

®dyHnaMeHTaIbHbIE B3aUMOACHCTBHS. ENMHCTBO pU3HuecKoi KapTHHBI MUpA.

TexHu4eckue yCcTporuCTBa U MPAKTHYECKOE PUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa, sinepHbIit
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CYETYNK MOHM3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol
HccnenoBanue TpekoB YacTUIl (110 TOTOBBIM (poTorpadusim).

Pazgen 8. DiieMeHTHI aCTPOHOMMH M ACTPOPU3IUKH

Dtanbl pa3BUTHs acTpoHOMHH. [IpUKiIaHOE M1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMHUH.
Bun 3Bé31H0r0 HeOa. Co3Be3nus, SpKue 3BE3/IbI, TUTAHETHI, UX BHIUMOE JIBH)KEHUE.
CorHeuHas cucTeMa.



Conuue. ConHeyHas akTHUBHOCTh. Mcrounuwk sHeprum ConHua u 3BE3A. 3BE3NBI, UX OCHOBHBIC
XapakTepucTuku. JlmarpamMma  «CHEKTpajbHBIM  KJACC  —  CBETUMOCTBY».  3BE3JbI [JIABHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTb» I 3BE3J TJIABHOW IOCIIEIOBATEIbHOCTH.
Buytpennee ctpoenue 3BE31. COBpEMEHHBIE NPEACTABIEHUS O MPOUCXOXKIACHUM U 3Bomonuu CoiHa u
3BE3. DTanbl )KU3HHU 3BE3.

Mnuneunsiii [IyTe — Hama ["anaktuka. [lonoxenue n npmxenne ConHua B ['anaktuke. TUIbI TaTaKTHK.
Pannoranaktuku n xBa3zapsl. YEpHBIE IBIPHI B APAX FAIAKTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon XaO6ma. Pasz6eranme ramaktuk. Teopust Bosbmroro
B3pbIBa. PenuKTOBOE M3IIyueHue.

MacmrabHas ctpykTypa BeenenHnoit. MeraranakTuka.

Hepewménnsie npo6iieMbl aCTPOHOMUH.

Vuenuueckue naonooenus

Habmonienuss HEBOOPYXKEHHBIM TJ1a30M C HCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH JUIs
OTIpEJICJICHUS TOJIOKEHUsI HeOeCHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus (CeBepHOro
MOJTyIIapusi U SIPKUE 3BE3/bL.

HaGmonenus B reneckon Jlynsl, mianer, Miteanoro [Tytw.

O0o0maroniee NnoBTOPeHUE

Ponb pusukm 1 acTpoHOMUYU B SKOHOMUYECKOH, TEXHOJIOTMYECKOH, COLMAIEHON M 9THYECKOH cdepax
JeSITeIbHOCTH YeNIOBEKa, pojib M MeCTO ()M3MKU U aCTPOHOMHUHU B COBPEMEHHON HAy4YHOH KapTUHE MHpAa,
poib (u3MYecKOH Teopur B (OPMHPOBAHWUHU MPEICTABICHHA O (U3UYECKON KapTHHE MHpPA, MECTO
¢bu3nuecKkoil KapTUHBI MHpa B OOIIEM pSy COBPEMEHHBIX €CTeCTBEHHO-HAayUHBIX MPEICTaBICHUN O
IIPUPOJIE.

MexnpeamMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ Y4€TOM COAepKATETbHBIX
MEXIIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

MesicnpeOomemnvle noHamus, CBS3aHHBIE C W3YYCHHEM METOJOB HAYYHOI'O IIO3HAHUS: SIBJICHUE,
HaydHbId (akT, TUMOTe3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (QYHKIIMH: CHHYC, KOCHHYC,
TaHIE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HUX MPOEKUUU HA OCH
KOOpJMHAT, CJOKEHUE BEKTOPOB, NPOM3BOJHBIE JJIIEMEHTApHbIX (QYHKIMM, TPU3HAKU TOA00HUS
TPEYroJIbHUKOB, ONpeIeJIeHHE MIIOMAAN IOCKUX GUryp U o0bEMa Ted.

buonocus: >nextpuyueckue sIBICHUS B KUBOUM IpUpoJie, KoneOaTelbHbIe ABMKEHUS B AKUBOM IpUpO/IE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJE, NIEUCTBUE pauallii HA KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJEKYJ, KpPUCTAIJIMYECKas CTPYKTypa TBEPHABIX TeJ, MEXaHU3MbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPATLHBIN aHATH3.

l'eocpagpus: MarHUTHBIE TIOTIOCA 3€MJTH, 3aJI€KU MarHUTHBIX pyJl, (GOTOCHEMKA 36MHON TOBEPXHOCTH,
IIpe/ICKa3aHue 3eMIIETPSICEHNH.

Texunonoeusi: JMHUW  BJEKTpOINEpenad, TeHepaTop IEePEeMEHHOI0 TOKa, JJIEKTPOJBHUIaTelNb,
WHIYKIIMOHHAS T1€Yb, pajap, paAHuoONpHUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neub, MpoeKIMOHHBIN
anmapart, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA NNPOI'PAMMBI ITIO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenune yueOHOro mnpeamera «@Pus3nka» Ha ypoOBHE cpeaHero obmero obpazoBaHusi (0a30BbBIN
ypOBeHB) JOJIZKHO 06€CH€‘II/ITB JOCTUIKCHUC CIICAYIOMUX JIMYHOCTHLBIX, MCTANMPCAMCTHBIX U NPCIAMCTHBIX
00pa3oBaTEeIbHBIX PE3YITHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3yNbTaThl OCBOECHUS yueOHOro npeamera «du3nka» JOIKHBI OTpaXaTb TOTOBHOCTh U
CIOCOOHOCTh 00YYaIOIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3MIUEH JIMYHOCTH,



CUCTEMOM IIEHHOCTHBIX OpHUEHTAlud, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOLIUX
TPAIULIMOHHBIM [EHHOCTSM POCCHUUCKOTO OOIIECTBA, pACHIMPEHHUE IKU3HEHHOTO OIbITa H OMNBITA
NeSITeIbHOCTH B TPOLIECcCe peall3alli OCHOBHBIX HAIPaBICHUN BOCIUTATENbHON NESATENbHOCTH, B TOM
YHCJIE B YaCTU!

1) rpakIaHCKOro BOCIHIUTAHMS:

c(OPMHPOBAHHOCTD TPAKAAHCKOM MO3UIMK 00YYAIOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOT'O 4JIeHa
poccuiickoro o0IIecTBa;

MPUHATHE TPATUIIMOHHBIX OOMICUETIOBEYECKUX T'YMAaHUCTHYECKHX M JIEMOKPATHUYECKUX HEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX TPaKJaHCKOTO OOIEeCTBa, Y4acTBOBATh B
caMOyIpaBJIEHUU B 00pa30BaTEIbHON OpraHU3ally;

YMEHHE B3aUMOJICHCTBOBATH C COLMAILHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (QDYHKIUSMU U
Ha3HAYCHUEM,;

TOTOBHOCTH K TYMaHUTApHOU U BOJIOHTEPCKOM 1€ TEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUNCKON TPaKJAHCKON UICHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOILEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTH)KEHUSM POCCUMCKHX YYEHBIX B
o0nactu GU3MKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHUECKOT0 TIOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYallMI0 ¥ TPHHAMATh OCO3HAHHBIC PEIICHHS, OPUECHTHPYSCH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B ACSITEILHOCTH YUEHOTO;

OCO3HaHHUE JINYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUMBOIO Oy1yIIEro;

4) 3CTeTHYECKOr0 BOCIIHUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsi SCTETUKY HAYYHOTO TBOPYECTBA, IPUCYILETO (PH3NIECKOM
HayKe;

5) TPy10BOT0 BOCIIMTAHUSI:

WHTEpeC K pa3iudHbM cdepam mnpodecCHOHAIbHONW IeSTENbHOCTH, B TOM 4YHCIIE CBS3aHHBIM C
(U3UKON M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymied mpodeccun M pearn30BHIBATH
COOCTBEHHBIE )KHU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JaCTH (DPU3UKHU HA MPOTSHKEHUU
BCEM KU3HHU;

6) IKOJIOrNYECKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTH JKOJOTHUECKON KYyJIbTYpHl, OCO3HAHUE TJIOOANBFHOTO XapaKTepa AKOJIOTHUYECKUX
po0em;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI B OKPYXKAIOIIEH Cpe/lle Ha OCHOBE 3HAHUS IIesel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHye OnbITa JEATEIbHOCTH 3KOJIOTMYECKON HAMpPaBIEHHOCTH HA OCHOBE MMEIOIINXCSA 3HAHUHN
1o gusuke;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

C(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO  pa3BUTHA
¢bu3znuecKoil HayKu;

OCO3HaHME LEHHOCTH HAay4yHOU JeSITEIbHOCTH, TOTOBHOCTb B TIIpolLlecCe M3y4YeHUs (DUBUKH
OCYILIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJoruyeckne aeicTBUs:
CaMOCTOSITENTLHO (DOPMYITHPOBATH U AKTYaITU3UPOBATH MIPOOJIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;
OTIPEIEIATH IEH IeITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX JTOCTHIKCHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHUS B paCCMAaTPUBAEMBIX (PU3MUECKUX SBICHUSX;
pa3pabaThiBaTh IUIaH PEMICHUs] MPOOJEMbI ¢ YIETOM aHaIM3a MMEIOIINXCS MaTepUabHBIX U
HEMaTepUaIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBBI B I€ATEIHHOCTh, OILICHUBATh COOTBETCTBUE PE3YJILTATOB II€JISIM, OLICHUBATh
PUCKU TIOCTICACTBHIA e TEIILHOCTH,

KOOPJIMHHUPOBATh U BBIMOIHITH pabOTy B YCIOBUSAX PEATIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aHMMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINUICHHE IIPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBareibcKue 1eiCTBUS:

BJIa/I€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMU U METOIaMU (PU3UYECKON HAYKU;

BIIQJICTh HABBIKAMU YYEOHO-HCCIIEAOBATEIBCKOM M TPOEKTHOW JAEATEIHHOCTH B oOsacTu (hHU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIHHOMY IIOMCKY METOJOB pELIeHHUS 3ahad (U3NYECKOro
COJIEpKaHusl, PUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BIIQJIETh BUJAMH JCSATEIBHOCTH IO IMOJYYEHHUIO HOBOIO 3HAHUS, €ro HMHTEpPIpeTaluu,
peoOpa30BaHUIO U MMPUMEHEHUIO B PA3IUYHBIX YYCOHBIX CUTYAIUSIX, B TOM YHCIE MPU CO3AaHUH YIeOHBIX
MIPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISTh MPUYMHHO-CIICJCTBCHHBIC CBS3M W aKTyaIM3MpPOBATh 3aJady, BBIABUTATH THIOTE3Y €€
pellleHrs, HAaXOIWUTh AapryMEHThl MJis JIOKa3aTelbCTBAa CBOMX YTBEP)KICHUMU, 3a/JaBaTh NapaMeTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHBbIE B XOJ€ pELICHHsS 3aJaud pe3yJabTaThl, KPUTHYECKH OLEHUBATh HX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHIE B HOBBIX YCIIOBUSX;

CTaBUTH ¥ (OPMYITUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIILHON JACSITEILHOCTH, B TOM YHCIIC TPU
M3yYeHUH (PU3HKH;

JaBaTh OLEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIIEHOCTH,

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHUS.

PabGora ¢ nundopmanmeii:

BIIa/IETh HAaBBIKAMHU TOJy4YeHHs] WHPOpMaluu (PU3MYECKOro COAEpkKaHHUS M3 HCTOUYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh IMOUCK, aHAJIA3, CUCTEMATH3AIUI0 U WHTEPIIPETAUIO HHPOPMAITHH
Pa3IMYHBIX BUJOB U (POPM MpeIcTaBICHHUS,

OIICHHUBATH JOCTOBEPHOCTH MH(OPMAIINH;

UCIONIb30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3aI[MOHHBIX 3a/1a4 C COONIOJACHHEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pPecypcocOepekeHHs, TPaBOBBIX M OTUYECKHMX HOPM, HOPM
MH(pOPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMSI B pa3MUYHBIX (opmarax c y4€TOM Ha3HAYEHUS
WH(OPMAIIAY U IIETICBOU ayIUTOPUH, BRIOUPAsi ONTUMAIEHYIO ()OPMY TIPEICTABICHHS H BU3yaTH3aI[iH.

KoMMmyHuKaTHBHBIE YHHBepCAJIbHbIE YUeOHbIE NelCTBHS:

OCYIIECTBIIATH OOIICHUE HA YPOKax (PM3MKHU M BO BHEYPOUHOU JISATEIIBHOCTH;

pacrno3HaBaTh MPEANOCHUTKYA KOHPIUKTHBIX CUTYallUi U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYAIbHON paObOTHI;

BBIOMpATh TEMAaTUKY U METOJBI COBMECTHBIX JEHCTBHI C y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJ0T0 YIeHa KOJUIEKTHBA,

MPUHUMATH €M COBMECTHOM NI€ATEIbHOCTH, OPTraHMU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS MO €
JOCTHKCHHIO: COCTABIISITh TUTAH JCHCTBHMA, PACIIPEEISTh POJIU ¢ YIETOM MHEHHUI YYaCTHUKOB, OOCYX/IaTh
pe3yNbTaThl COBMECTHON pabOTHI;

OIICHMBAaTh KAadeCTBO CBOETO BKJIAJia WM KAXKIOIO YYaCTHHKA KOMAHIbI B OOIIMH pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

TpeJiIaraTh HOBBIE IMPOEKTHI, OICHUBATH MJICH C MO3UIIUH HOBU3HBI, OPUTHHAILHOCTH, TPAKTHYSCKOM
3HAYUMOCTH,

OCYIIIECTBIIATh TO3UTHBHOE CTPATErMYECKOE TIOBEJICHHUE B PA3JIMYHBIX CHUTYaIUsAX, MPOSBIIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.



PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh [IO3HABATENBHYIO JAESATENbHOCTh B 007acTH (PU3MKU U aCTPOHOMHH,
BBISIBIISATH IPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH PEIICHHUS PACUETHBIX W KaUYEeCTBEHHBIX 3a/1ay, IUIAH BBITOJIHEHUS
MPAKTUYECKON pabOTHI C Y4ETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JlaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacIIMpsATh paMKH Y4€OHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHIH;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh PUOOPETEHHBII OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSBICHUIO SPYIULIMH B 001aCTH (PU3UKH, TOCTOSIHHO MOBBIIIATH
CBO 00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIISM;

BJIa/IETh HABBIKAMU II03HABATEJIbHOU pedIieKCUM KaK OCO3HAHUS COBEpLIAEMbIX AEHCTBUI U
MBICIIUTENBHBIX ITPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAaHUM;

WCIIOJIB30BATh MPUEMBI peIIEKCUH TSI OLIEHKH CHTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHThI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPUHUMATD ce0sl, TOHUMAs CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U a@pIYMEHThI IPYTHX IIPU aHAIMU3€E PE3yIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OLIMOKH.

B mpomecce mocTHXKEHUSI TUYHOCTHBIX PE3yJIbTATOB OCBOSHHS MPOrpamMMbI M0 (hu3MKe I YpOBHS
cpeaHero oomiero o6Opa3zoBaHMs Yy OOYYalOMIMXCS COBEPILEHCTBYETCS S3MOIMOHAIBHBIA HHTEIUIEKT,
Ipearoaralouii copMUpOBaHHOCTB!

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHME, BUIETH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON SMOITMOHAIBHOMN c(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKIIOYAIOIIEIO0 CaMOKOHTPOJIb, YMEHUE NPUHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh alallTUPOBATHCS K SMOLMOHAIBHBIM W3MEHEHUSM M MpPOSBIATH TMOKOCTbH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOLIEH CTpEeMJIEHME K JOCTM)KEHHIO LIEJIM U yCIeXy, ONTHUMMU3M,
MHULMATUBHOCTh, YMEHUE AEUCTBOBATh UCXOAS U3 CBOUX BO3MOYKHOCTEN;

SMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €r0
IIPU OCYILLECTBIICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAMBAaTh OTHOLIEHHUS C JPYTUMH JIIOJbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periarb KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIBTATHI
K koniy o6yuenus B 10 kiacce mpeJMeTHbIE pe3y/IbTaThl Ha 6230BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUNA:
JI€MOHCTPUPOBATh Ha NMpHUMEpax pojb U MecTO (PU3UKH B (OPMHUPOBAHMM COBPEMEHHON HAyYHOMH
KAapTUHBI MUPA, B pPa3BUTHH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM IEATEIbHOCTH JIIOJIEH;
YUUTHIBaTh TPAHUILIBI TPUMEHEHUS W3YYEHHBIX (QHU3MYECKUX MoJeJeil: MarepuaibHas TOYKa,
MHepIUalbHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TeNO, WACATbHBIM ra3, MOAEIH CTPOCHHS Ta30B,
KHUAKOCTEH M TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKHM 3aps]l pU pelIeHH PU3NIECKHUX 3a]1aY;
pacrio3HaBaTh (U3MYECKHe SBJICHUS (IIPOIECChl) M OOBSACHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHYECKONH TEOpPHUH CTPOEHHUS BEIIeCTBA U JJIEKTPOJMHAMUKHU: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJCHUE Tel, JABWKEHHE IO OKPYXHOCTH,
uHepLus, B3aumoieicTBue Tei, nuddysus, OpoyHOBCKOE JBUKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX Tell,



U3MEHEeHHe 00bEMa Tel IIPU HarpeBaHUU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, HCIIApEHHE, KOHICHC Calus,
IUTaBJICHUE, KPHUCTAUTM3AIMs, KHUIICHUE, BJIAXHOCTh BO3/yXa, IOBBIIICHHE [ABJICHUS Tra3a IpU €ro
HarpeBaHWU B 3aKpPBITOM COCYyJ€, CBA3b MEXAYy IapaMeTpaMu COCTOSIHHMSA Ta3a B H30Mpolieccax,
AJIEKTPHU3ALUA Tell, B3aUMOICHCTBHE 3aPs/I0B;

OINMCHIBATh MEXAHWYECKOE JIBI)KEHHE, HCIONIb3Yys (DU3MYeCKHe BEJIWYHMHBI: KOOPAWHATA, IIyTh,
nepeMeIeHne, CKOpoCTh, YCKOpPEHHE, Macca Tela, CWia, HUMITYJIbC Tella, KUHETHYeCKas SHEpPrus,
NOTEHIMAJIbHAsl SHEpPIrus, MeXaHHuecKas paboTa, MEXaHUYecKas MOUIHOCTb; IPHU OMHUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICI HCIONb3YEMBIX BEIMYMH, MX OOO3HAYCHHS W EIUHMIBI, HAXOJHUTb
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIMUMHY C IPYTMMU BEITMUNHAMU;

OIMCHIBATh HM3yYCHHbIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SBICHHS, HCHOJIB3Yysd (hU3MUYECKHE
BEIMYMHBI: [IAaBJIECHUE TIa3a, TEeMIlepaTypa, CPeOHss KUHETHYeCKash SHEepPrus XaOTHUYECKOrO JIBHXKEHMS
MOJIEKYJI, CPEIHEKBAPAaTUYHAsI CKOPOCTh MOJICKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS dHEprus, padora
ra3a, Ko3((UIHUEHT I0JIE3HOro JIEHCTBHs TEIUIOBOIO JIBUTATENs; MPU ONHMCAHUM NPABUIBHO TPAKTOBATh
(Gu3NYeCKUi CMBICT HCHOJB3YEMBIX BEJIHYMH, MX OOO3HAYCHUsS M EIWHUIIBI, HAXOAUTh (HOopMyIIH,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETHMUUHAM;

OIMCHIBATh W3YYEHHBIC DJICKTPUUYECKHE CBOICTBA BEIIECTBA M AJIEKTPHUYECKHUE SBICHUS (IIPOIECCHI),
UCHONb3Yysl (pU3MUECKUE BEIMYMHBL: IEKTPUUECKUM 3apsijl, 3JIEKTPUUYECKOEe I10Jie, HANpsHKEHHOCTh IO,
MOTEHIMAJ, PAa3HOCTh MOTEHIMAJIOB, MpPHU OIUCAHWW TPABWIBHO TPAaKTOBaTh (U3WYECKUN CMBICI
UCMOJb3yEeMbIX BEJIWYMH, UX OOO3HAUCHMsI M €IMHMIbI; yKa3blBaTh (DOPMYJIbl, CBA3BIBAIOIINME JAHHYIO
(U3NIECKYIO BETMYHHY C IPYTHMHU BEIIMYMHAMM;

aHATM3UPOBATh (PU3UYECKUE TPOIECCHl M SBICHUS, UCIONB3YS (DU3MYECKHE 3aKOHBI W MPHUHIUIIGL:
3akoH BcemupHoro tsarorenus, I, II u III 3akonel HproTOHA, 3aKOH COXpaHEHHsI MEXAaHMYECKOW JSHEPIHH,
3aKOH COXpPAHEHHUs UMITYJbCa, IPUHIIMIT CYNEPIIO3ULIUH CUJI, IPUHLUI PAaBHOIIPABHSI HHEPLUAIBHBIX CHCTEM
oTc4éTa, MOJEKYIIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CpEAHEH
KMHETHYECKOW SHEpruM TEIUIOBOTO JIBHXKEHHS MOJIEKYJl ¢ a0CONIOTHOM TeMIiepaTypoi, HEepBblil 3aKOH
TEPMOJMHAMHKH, 33aKOH COXPAaHEHHUS JJIEKTPUUECKOro 3apsiia, 3akoH KynoHa, mpw 3TOM pa3inyarh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIpaKEHHE M YCIIOBHs (IpaHUIIbl, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NIPUHLIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUUECKUX YCTPOMCTB; pa3inyarh
YCIIOBHSI X 0€301MacHOTO MCIIOJIb30BAaHMSI B TOBCETHEBHOM KHU3HH;

BBINOJIHATH SKCIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3MUYECKHUX SBJICHUN U MPOLIECCOB C UCIOIb30BaHUEM
NpsIMBIX U KOCBEHHBIX M3MEPEHM, Mpu 3ToM (opMmynupoBaTh IpobiieMy/3ajadyy W TUNoTe3y y4eOHOro
HKCHEpUMEHTa, CcOoOUpaTh YCTAHOBKY M3 IMPEUIOKEHHOrOo O0OOpYyJOBaHUsS, IPOBOAUTH ONBIT H
(dhopmMyTupOoBaTh BBIBOJIBL;

OCYILIECTBIATh MpPSIMbIE U KOCBEHHBIE H3MepeHHs (U3NYECKUX BEJIMYMH, MpPU 3TOM BBIOMpPATh
ONITUMAITBHBIN CITOCO0 M3MEPEHUS U UCTIONB30BaTh U3BECTHBIE METO/IBI OLIEHKH TIOTPEIIHOCTEH H3MEPEHHIA;

UCCIIeIoBaTh 3aBUCHUMOCTH MeX1y (HU3MYECKUMHU BEJIWYMHAMU C HCIOJIB30BAaHUEM MPSMBIX
M3MEPEHUH, IPU 3TOM KOHCTPYHMPOBATH YCTaHOBKY, (PMKCHPOBATH PE3YJbTATHl MOJYYCHHON 3aBUCUMOCTH
(bu3NYeCKUX BETUYMH B BUJIE TaOIUI] U TPapUKOB, 1€1aTh BBIBOABI 110 pe3ybTaTaM HCCIEI0BAHUS;

coOmoaTh mpaBwiia 0e30MacHOrO TpyZAa MpPHU TPOBEJACHUM HCCIEAOBAaHUM B paMKax y4eOHOro
OKCIIEPUMEHTa,  Y4eOHO-MCCIEOBATENIbCKOH W MPOEKTHOH  NEATETBbHOCTH € HCIIOJIB30BaHHEM
M3MEPUTENBbHBIX YCTPOICTB U J1aOOpaTOPHOTO 00OPYIOBAHUS;

pemarh pacy€THBIC 33a4M C SIBHO 3aJIaHHON (PM3UYECKON MOJIENBIO, MCTIONB3Ys (PH3HUECKUe 3aKOHBI
U TIPUHIIMIIBL, HA OCHOBE aHaJM3a yCJIOBHA 337a4d BHIOMPATh (GU3UUECKYIO MOJIENb, BBIIACIATH (pU3HUecKue
BEJIMYMHBI ¥ (HOPMYIIBI, HEOOXOMUMBIE ISl €€ pelIeHus, TPOBOANTh PACcYEThl M OICHHBATH PEaTbHOCTH
MOJIyYEHHOT0 3HaUeHMsI (PU3NYECKON BETMUHHBI;

pemaTh KayeCTBEHHBIC 33/1a4M: BBHICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IETIOUKY PACCYXKICHUI
C OTMOPOM HAa U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHMUS;

UCIOJb30BaTh NPH PEIICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJOTMU IS
MOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAMH M MPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHOU
uHGOpMallUY, TOIYYEHHOW W3 pa3IMYHbIX MCTOYHMKOB, KPUTHYECKH aHAJIM3UPOBATH IOJy4aeMYIO
UH(pOpMaIIHIO;

IPUBOANUTH TPUMEPHI BKJIANa POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-(H3UKOB B DPa3BUTHE HAYKH,
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIOJb30BAaTh TEOPETUYECKUE 3HAaHUS MO (U3MKE B IOBCEJHEBHON JKM3HM A oOecredeHus
0€30MacHOCTH MpH 0OpaIeH!H ¢ MTPHOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMU, JJISi COXPAaHEHHS 3/10POBbS U
COOJIIOICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKaroIlel cpere;

paboTaThe B rpymie ¢ BHIIOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJICH, MIIaHUPOBATh PabOTy TPYIIIHL,
palMoOHAIBHO pacHpeAessaTh O0S3aHHOCTU M IUIAHUPOBATh JESITEIbHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ KaXKIO0TO U3 YUaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMBI.

K xonuy oOyuenust B 11 kJacce npeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH y OOYHAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh Ha MpHMEpax pojb U MecTo (PU3UKU B (HOPMUPOBAHMM COBPEMEHHON Hay4dHOMH
KapTHUHBI MUDPA, B Pa3BUTUM COBPEMEHHON TEXHMKU U TEXHOJIOTUH, B MPAKTUYECKOMN NEATEIBHOCTH JIIOICH,
LIEJIOCTHOCTb ¥ €JUHCTBO (hU3MUeCcKOl KapTUHBI MUPA;

YUUTHIBATh TPAHHIBI MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJENEH: TOYEUHBIH AIICKTPHUYCCKHUMA
3apsij, Jyd CBETa, TOUCUHbIM UCTOYHUK CBETA, siiepHasi MOJENIb aTOMa, HYKJIOHHAs MOJIEb aTOMHOIO si/ipa
NPU peuIeHnU PU3NIECKUX 334,

pacrio3HaBaTh (U3MYECKHE sBJIEHUS (Ipolecchl) U OOBACHATH HMX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU ¥ KBAHTOBOW (PM3UKH: SJEKTPUIECKask POBOJUMOCTb, TETNIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JIeHCTBHMS TOKA, B3aWMOJICHICTBME MAarHUTOB, 3JEKTPOMArHUTHAs WHIYKLHUSA, JEHCTBHE
MarHUTHOTO TOJISi HA TPOBOJHHUK C TOKOM M JIBHIKYIIMKCS 3apsijl, SJIEKTPOMAarHUTHBIE KOJIeOaHHUs M BOJIHBI,

IPSMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, OTpaXKeHHe, MpesoMIIeHue, HHTephepeHus, Audpakuus 1
HOJISIpU3alusl CBeTa, AMCIEpCUsi cBera, (orodnextpudeckuii 3pdext (Pporosddekr), cCBETOBOE NaBICHHE,
BO3HMKHOBEHUE JIMHEWYATOr0 CIIEKTPa aToMa BOAOPO/A, €ECTECTBEHHAs: U UCKYCCTBEHHAs paIl0OAKTUBHOCTb;

ONKCHIBATh  W3YyYEHHBIE CBOWCTBA  BEMIECTBA  (AJIEKTPHUYECKUE, MArHUTHBIC, ONTHYECKHUE,
JIEKTPUUECKYIO NPOBOAMMOCTD PA3IMUYHBIX CPENl) M JIEKTPOMATrHUTHBIE SABJICHUS (IIPOLECCHI), UCTIONb3YS
(¢u3nUecKrue BETUYMHBL: AJIEKTPHUECKUI 3apsij, CHJia TOKA, YIEKTPHUECKOE HANPSIKEHUE, IEKTPHUIECKOEe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHLHUAJIOB, 3JEKTPOJBMKYILNAs CHIIA, paboTa TOKA, MHIYKLUS MarHUTHOTIO
nonsi, cuiia Amrepa, cuna JlopeHna, HHAYKTUBHOCTh KaTYIIKH, YHEPTHUS JIEKTPUIECKOTO W MarHUTHOTO

noJiei, mepruoJl U 4acTora KojebaHuil B KoiebaTeIbHOM KOHTYpE, 3apsa M cuja TOKa B Ipolecce
TFapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KojeOaHMid, (OKyCHOE pacCTOSHWE W ONTHYECKas CHJla JHH3BI, MPH

OINMCaHUM TIPABHJIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCIIOJIb3YEMBIX BEJIWYHMH, UX O0O3HAYEHHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BETMYMHY C APYTUMH BEJIUYHMHAMH,

OIMCHIBATh U3yYCHHbIE KBAHTOBBIE SBJICHUS W MPOLECCHI, MCMOJb3YS (U3NUYECKUE BEIUYHHBI:
CKOpOCTH DJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 9acTOTa CBETA, YHEPTHs U UMIYIbC (OTOHA, MTEPHOJ
MOJTypaciiaa, SHEPrHsl CBA3M aTOMHBIX sJiep, NMPH ONUCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCTIOJB3yEeMBIX BEIWYHMH, MX OOO3HAYCHHsS M EIWHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE TaHHYIO
(U3NYECKYIO BETMUNHY C IPYTHMHU BEJIMYMHAMU, BEIUUCIIATH 3HAU€HUE (PU3NUECKON BETMUHHBI;

aHAJM3UPOBATh (PU3UYECKUE MPOIECCHl M SBICHUS, UCIONb3YS (PU3MUYECKHE 3aKOHBI U MPUHIUIIbL:
3akoH Oma, 3aKOHBI TOCJIEOBATEIBHOTO M TApaJIeNIbHOTO COSIWHEHHS TPOBOAHHUKOB, 3aKOH JIKOyIis—
JleHna, 3aKOH AJIEKTPOMarHUTHOM WHAYKIMH, 3aKOH TPSMOJMHEHHOIO paclpoCTpaHEHHs CBETAa, 3aKOHBI
OTPaXEHUs CBETa, 3aKOHBI NPEJOMJIEHUS CBeTa, ypaBHeHHEe OWHITEeWHa s ¢oTodddekra, 3aKoH
COXpPAHEHMs SHEPrHH, 3aKOH COXPAHEHUS UMITYJbCa, 3aKOH COXPaHEHMs 3JIEKTPUYECKOTO 3apsjia, 3aKOH
COXpaHEHHsST MacCOBOTO YHCIIA, MOCTyNaThl bopa, 3aKOH paJinOaKTHBHOTO pacraja, MpH TOM pa3iudaTh
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTW4YeCKOe BBIPAKEHUE M YCJIOBHUS (TpaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIpeJIeNIATh HalPaBJICHUE BEKTOPa MHAYKIIMU MAarHUTHOTO TOJI MPOBOJAHUKA C TOKOM, CHJIBI AMIepa
u cuiibl Jlopenna;

CTPOUTH U OINKCHIBATh H300pakeHUE, CO3/1aBaEMOE TNIOCKHM 3€pPKaJIOM, TOHKO JTMH30M;

BBINOJIHATE SKCHEPUMEHTHI 110 UCCIIEJOBAHUIO (PU3MUECKUX SIBICHUH M MPOLIECCOB C UCIOJIb30BaHUEM
OPSMBIX U KOCBEHHBIX M3MEPEHMIA: MpH 3TOM (HOpMYIHpPOBaTh MpobiieMy/3aady U THIOTe3y y4eOHOro
JKCHEPUMEHTa, COOUpaTh YCTAHOBKY W3 MPEUIOKEHHOrO0 OOOpYIOBaHUS, IPOBOAUTh ONBIT U
(bopMyIHpOBATH BHIBOAKI;

OCYILIECTBIIATh MpPSIMBIE W KOCBEHHBIE H3MEpeHHUs (U3MYECKHX BEJIMYMH, MPH 3TOM BBIOMpAThH
ONTUMAJIbHBIN CIIOCOO M3MEPEHUS U UCTIONIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IIOIPEIIHOCTEN U3MEPEHUI;



HCCIIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEJIIMYMH C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI: U ATOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCUPOBATH PE3yabTaThl MOTYYCHHON 3aBUCUMOCTH (DM3MUECKUX BEIUYUH B
BUJIE Ta0IHIl U TpadUKOB, AeNaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHUS;

coOmogaTh mpaBwiia 0e30MacHOr0 TpyAa HpHU TMPOBEJACHUM HCCIEAOBAHUM B paMKax y4eOHOTro
OKCIIEPUMEHTa,  y4eOHO-UCCIIEJOBATEILCKOM M NPOEKTHOM  JEATENIBHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENIbHBIX YCTPOMCTB U J1a00PaTOPHOTr0 000pYy10BaHUS;

pemars pacy€THBIC 33a4d C SBHO 33JaHHON (PU3MYECKON MOJAEINBIO, UCTIONB3Ys (PU3NIECKUE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/a4d BRIOUPATH (PU3HUECKYIO MOJIENb, BBIICIATh (PHU3UUCCKHEC
BEJIMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pelieHusi, MPOBOAUTH PAcU€Thl M OLICHUBATHh PEATbHOCTh
MOJIYYEHHOTO 3HAYCHUS (DU3UUECKON BEIIMUUHBL,

penaTh Ka4eCTBEHHBIE 33J]a4M: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUYMBYIO IIEMIOYKY PACCYKIACHUN
C OTIOPOH HA N3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PH3UUECKUE SIBIICHHUS,

UCIOJIb30BaTh IpPU pPEIICHUH Y4eOHBIX 3a7ad COBpEeMEHHble WH(OPMALUOHHBIE TEXHOJOTUHU IS
MOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAIIM W TPEIACTABICHUS YyYEeOHOW U HAYYHO-TIOMYJISPHOU
uH(pOpMaLIUK, TOJYYEHHOM U3 pa3IUYHbIX MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH IMOJIy4aeMYIO
nH(pOPMAIIHIO;

OOBSCHATH MPUHLUIBI JEHCTBUS MAIlIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nu4aTh yCIOBUS
nx 0€30I1aCHOI0 MCIOJIb30BaHUs B [TIOBCEIHEBHOM JKU3HY,

MIPUBOJIUTL TPUMEPHI BKJIAJIa POCCHMCKUX W 3apyOeKHBIX YYEHBIX-(DH3UKOB B pa3BUTHE HAYKHU, B
00BSICHEHHUE MTPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS M0 (U3MKE B TOBCEAHEBHOM KHU3HU Ui oOOecreueHus
0€30IMMacHOCTH TPU OOpaIeHUH ¢ TPUOOPAMU U TEXHHYSCKUMH YCTPONCTBAMH, JIJISI COXPAHECHUS 310POBbS H
COOJTIOICHUSI HOPM DKOJIOTMYECKOTO MOBECHUS B OKpPY KaIOIEeH cpeie;

paboTaTh B IpyNIE C BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, MIIAHUPOBATH PabOTy TPYIIIILL,
paloHaIbHO paclpeaensiTh OO0S3aHHOCTH U IUIAHUPOBATH JESATENBHOCTh B HECTAaHAAPTHBIX CUTYAlMSX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KAX/I0I'0 U3 YYACTHUKOB IPYIIIBI B PELLICHUE pacCMaTPUBAEMOI TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaunmMeHoBaHMe pa3/ieioB U TEM MPOTrPaMMBbl KonuuectBo yacos DnektpoHHbIE (LUPPOBBIE) 00pa3oBaTEIbHbIC

n/m Bcero|  KonTponbHble [TpakTHueckue peCypChI

paboThI paboThI
Pazgen 1. DUBUKA U METO/IbI HAYYHOI'O ITIO3HAHUA
1.1 |®wusuka 1 METO/bl HAYYHOTO TIO3HAHUS 2 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuka 7 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
2.3 |3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1  |OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOHN TEOpUn 9 1 bubmmoreka [{TOK https://m.edsoo.ru/7f41bf72
3.2 |OcHOBBI TEPMOAUHAMHUKH 10 1 bubmmoreka [{TOK https://m.edsoo.ru/7f41bf72
3.3 |Arperatabie cocTosTHUS BemecTBa. Da3oBbie 5 bubmmoreka [{TOK https://m.edsoo.ru/7f41bf72
HepeX0/Ibl
Hror¢ no paszneny 24
Pa3znen 4. JIEKTPOAMHAMMUKA
4.1 |DnekrpocTaTtuka 10 1 bub6muoreka [1OK https://m.edsoo.ru/7f41bf72
4.2 |IlocTrossHHBIN AMMeKTpudeckuii Tok. Toku B 12 1 bu6mumoteka [IOK https://m.edsoo.ru/7f41bf72
pa3InYHbBIX Cpeaax

Hroro mo pazneny 22
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 3 3



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

Ne | HammeHOBaHMe pa3zienoB U TEM IIPOrpaMMBbl

KomnmuectBo uacoB

DnekTpoHHbIe (TUPPOBBIC) 00pa30BaTEIBHBIE

/1 Bcero,  KoHnTposbHbIe [TpakTuueckue peCypcehl
paboThl paboThI

Paznen 1. SJIEKTPOJAUHAMUKA

1.1 |MaruuTHOe mose. DIeKTpoMarHuTHast 11 1 3 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIHSI

Hroro no pazneny 11

Paznen 2. KOJIEBAHUS U BOJIHbBI

2.1 |MexaHudeckue U 3JIEKTPOMArHUTHbIC 9 1 bubmmoteka LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2 |MexaHMYECKHUE U AICKTPOMArHUTHBIC BOJIHBI | 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c

2.3 |Onrtuka 10 3 bubmmoteka LIOK https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny 24

Paznea 3. OCHOBBI CIIELHIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 |OCHOBBI CIICIHATBHON TCOPUH 4 1 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
‘ OTHOCHUTEIBHOCTH

Yrord mo pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 |DneMeHThI KBAHTOBOW ONTHKH 6 bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

4.2 |Crpoenue atoma 4 bubmuoteka LITOK https://m.edsoo.ru/7f41c97c

4.3 |ATtomHoOe A11po 5 bubmuoteka LITOK https://m.edsoo.ru/7f41c97c

Hroro mo pazaeny 15

Paznen 5. 3JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKHU

51 ‘BJ'IGMCHTLI ACTPOHOMHH U aCTPOPUIUKU 7 1 ‘ ‘BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c

Uroro no pazaeny 7

Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 ‘O6o6mafomee MTOBTOPEHUE 4 ‘ ‘BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Ne | HammeHnoBaHue pa3fenoB U TEM NPOTrpamMMBbl

KonnuecTBo yacos

OnekTpoHHbIe (1M(poBbIe) 00pa3oBaTEIbLHbBIE

n/m Bcero,  KourtposbHbIe IMpakTuueckue pecypeel
paboThI paboThI
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 5 7
[MTPOI'PAMME




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

®dwusuka: 10 kimace, Mskumes I'.5., Byxosnes b.b., Corckuii H.H. mox penaknueii [TapdentseBoit H.A.,
AxkunonepHoe obmiectBo «M3natenscTBo «lIpocBerienney.

®wusuka: 11 kmace, Msxumes I.J1., Byxosues b.b., Yapyrun B.M. nox penakuueii [lapdentoeBoit H.A.,
AxunonepHoe oobmectso «M3narenscrBo «IIpocserienuey.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

https://rosuchebnik.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru

https://educont.ru/

https://www.yaklass.ru/

[OKYMEHT MOAMUCAH 3NEKTPOHHOW MOAMMCHIO

MYHULMNAJIbBHOE BHO[DKETHOE OBLLLEOBPASOBATEJIbHOE

VUPE)XXAEHVE MYCJTFOMOBCKWIA JINLIEH MYCJTFOMOBCKOIO 04.10.24 09:30  Ceprvcpukar

7536063727FA3F5805099FAE388AABBA (MSK)

MYHULIMMANIbHOIO PAAOHA PECMYB/INKN TATAPCTAH, AxMeTlMHa
YynnaH TaruposHa, AVNPEKTOP
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