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HHOACHUTEJIBHASA 3ATINCKA

[IporpamMma mo ¢u3uke 6a30BOTO ypOBHS Ha YPOBHE CpeAHEro oOImiero oopazoBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHUH M TpeOOBaHWH K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON IMPOTpaMMBI,
npencrasiaeHHbix B PI'OC COO, a takke ¢ yu€roM denepanbHOi pabouell mporpamMmbl BOCHHUTAHUS H
KOHIICTIIIUH TIpernoaBanus ydeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi
denepanny, peain3yroluX OCHOBHbIE 00pa30BaTENIbHbBIE POrPaMMBbl.

Copneprxanue mporpammbl 10 (U3MKE HApPaBICHO Ha (JOPMHPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI
mupa obydatontuxcst 10—11 kmaccoB mpu o0ydeHnn ux (usuke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-
JeATeNbHOCTHOTO Tonaxoaa. IIporpamma mo ¢usuke coorBercTByer TtpeboBanmsim PI'OC COO «
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3yJbTaraM oOydeHUs], a TaKXKE yYUThIBACT
HEOOXOJMMOCTh peaIM3alui  MEXKIPEAMETHBIX CBsi3eH (PU3MKM C €CTEeCTBEHHO-HAyYHBIMH y4EOHBIMH
npenMeramMu. B Hell ompenensitoTcsi OCHOBHBIE LENM H3Y4eHUs (U3MKM Ha YPOBHE CpEIHEro oOIero
o0pa3oBaHus, IUIAHUPYEMbIE pe3ylbTaThl OCBOCHUS Kypca (PU3MKU: JIMYHOCTHBIE, MeETaIlpeIMEeTHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma 1o ¢pu3ukKe BKIIIOYAET:

e [IJIaHUpPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (pU3MKHU Ha 6Ga30BOM YpPOBHE, B TOM YHCIIE IPEIMETHbBIE

pe3yNbTaThl 10 roj1aM 00y4eHUs;

e cojepxaHue yueOHOro npeamera «Du3nkay Mo rojaM o0ydeHusl.

dusnka Kak Hayka 0 HanboJiee oOIUX 3aKOHAX MPUPOJIBI, BHICTYIAsl B KAYE€CTBE yU4eOHOTO MpeaMeTa B
IIIKOJIe, BHOCHUT CYILIECTBEHHBIN BKJIaJ B CCTEMY 3HaHUM 00 okpyxaromeM mupe. LIkonbHbIN Kype Ppu3uku —
CHUCTEMOOOPA3YIONUNA JII €CTECTBEHHO-HAYYHBIX YYE€OHBIX TPEIMETOB, IMOCKOIBKY (DU3UYECKHE 3aKOHBI
JeXaT B OCHOBE IPOIIECCOB M SIBIIEHUHM, M3ydaeMbIX XUMHEW, Ouosorueit, ¢uznueckoil reorpadueir u
acTpoHoMMeH. lcnonbp3oBaHME M aKTUBHOE NPHUMEHEHUE (PU3MYECKUX 3HAHUN ONpENeNseT XapakTep U
pa3sBUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe PHEPreTUKH, TPAHCIOPTa, OCBOECHUS KOCMOCA, MOJY4YEHUs
HOBBIX MAaTepHajoB C 3aJaHHBIMU CBOMCTBaMHU U Jpyrux. M3ydyeHue (uU3MKM BHOCUT OCHOBHOHM BKJIaJa B
(opMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00ydarouiuxcs, B (GOpMUpOBaHHE YMEHUH MPUMEHATh
Hay4HbII METOJI IO3HAHU [TPY BBIOJHEHUU UM Y4e€OHBIX HCCIIE0BAHUII.

B ocHOBY kypca ¢u3uku A ypoBHS cpeiHero oouiero oOpa3oBaHUs IOJIOKEH psii HleHd, KOTopble
MO>KHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 NOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHM KypcC SIBJISIETCS JIOTMUYECKHM 3aBEPLIEHHBIM, OH COJIEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HUKH.

Hoes cenepanuzayuu. B cOOTBETCTBUY € HEW MaTepuall Kypca GU3NKH 00beAMHEH BOKPYT (PU3HUECKUX
Teopuil. Benymum B Kypce sBisercss (OpMUPOBaHHE IMPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepui,
BEILECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npenonaraeT UCHOJIb30BaHUE I'YMaHUTAPHOTO MOTEHIMANA
¢u3n4eckoll Haykd, OCMBICICHHE CBSI3M pPa3BUTHS (U3MKUM C DPa3BUTHEM OOLIECTBA, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOIMYECKUMHU IPOOIeMaMu.

Hoes npuxnaonou nanpaenennocmu. Kypc (u3uku npennojaraeT 3HaKOMCTBO C IIMPOKUM KpPYrom
TEXHUUYECKUX U TEXHOJOTUYECKUX IIPUIIOKEHNN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEICTBOM BBEJICHHS AJIEMEHTOB COJIEPXKaHMS, MOCBSIIEHHBIX
9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKKe
oOcyxieHHs Tpo0JIeM PallMOHAIBHOTO MTPUPOIOIIOIB30BaHMS U SKOJIOTUYECKON 6€3011aCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (HM3UKH Ha YpPOBHE CpelHEro oOIiero oOpa3oBaHMs SBIISIOTCS
¢u3nyeckue Teopuu (GOpMHUPOBAHUE MPEICTABICHUNH O CTPYKTYpe MOCTPOEHUs (PU3MUECKOW TEOpHH, POJIU
(GyHIaMEHTAIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O TMPHUPOJE, TpaHHUIIAX
MIPUMEHUMOCTH TEOPHM, AJIs1 ONIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO- IS TeTbHOCTHBIN MOAX0/ B Kypce (DPM3MKU pean3yeTcsl MPEx/Ie BCEro 3a CUET OpraHu3aliu
HKCIIEPUMEHTAIBHOM JedaTenbHOCTH 00yyatomuxcs. J{is 6a30Boro ypoBHs Kypca (PU3HKH — 3TO UCIIOJIb30BaHUE
CHCTEMBbI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA00OPATOPHBIX PabOT, KOTOPHIE B IPOrpamMMe 0



¢u3uke 00beTMHEHBI B OOIIHIA CIIMCOK YIEHUYECKHX MPAKTHUECKUX padoT. BrienieHne B yka3aHHOM IepeuHe
nabopaTopHBIX  pabOT, MPOBOJUMBIX JUISI KOHTPOJII UM OLEHKH, OCYIIECTBISIETCS  YYaCTHUKAMU
00pa30oBaTeNILHOTO MPOLIECCa UCXOs U3 0COOEHHOCTE! IIIAaHMPOBAHUS U OCHAIICHUs KaOuHeta gusuku. [Ipu
3TOM 00€CHeunBaeTCsl OBJIQJCHUE OOYYaAIOIIMMUCS YMEHHSMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs,
WCCIICIOBAaHUS 3aBUCHUMOCTEH (PM3MYECKUX BEJIMYMH W IMOCTAHOBKY ONBITOB IO MPOBEPKE MPEATIONKEHHBIX
THIIOTE3.

Bonpmioe BHUMaHUE yIenseTcs peleHNIo pacu€THRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu 3ToM 1t pacy€THBRIX
3aJa4 MPHOPUTETOM SIBIISTIOTCS 33/1a4M C SBHO 3aJlaHHOW (PU3MUYECKON MOJIENBIO, TO3BOJISIONINE PUMEHSThH
M3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3Jiesia Kypca, TaK U MHTETPUPYS 3HAHHS U3 Pa3HBIX
pa3menoB. [l KadecTBEHHBIX 3agad IPHOPUTETOM SIBISIOTCS 3alaHusl Ha OOBSCHEHHWE NPOTEKAHUS
(GU3NYECKUX SBJICHUH W MPOIECCOB B OKPYKAIOUIEH XKM3HM, TpeOyIomMe BHIOOpa (PU3NUECKON MOACTH s
CUTYallUu PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu @I'OC COO k MaTepHalibHO-TEXHUYECKOMY O00ECIIEUEeHUI0 YUeOHOTO
nporiecca 0a30BBI YPOBEHb Kypca (PM3UKHU HA YPOBHE CpeIHEro o01ero o0pa3oBaHus JOJDKEH U3Y4aThCs B
YCTIOBHSIX TPEIMETHOTO KaOWHeTa (HU3UKM WIM B YCIOBHSIX HWHTETPUPOBAHHOTO KaOMHETa MpPEIMETOB
€CTECTBEHHO-HAyYHOTO IMKJIa. B kabuHere Gu3uKu 10JKHO OBITH HEOOX0AMMOE JIabopaTopHOE 000pyA0BaHUE
JUISL  BBITIOJIHEHWSI YKAa3aHHBIX B MporpaMMmMe 10 (HU3MKEe YYCHHYECKHX TPAKTHUYECKUX padoT U
JEMOHCTPAIIMOHHOE 000PyIOBaHHE.

JleMoHCTparmoHHOe 00OOpynoBaHue (GOpMUPYETCS B COOTBETCTBHH C MPUHIMIIOM MHHHMAaJIbHOMN
JOCTAaTOYHOCTH M OO0ECIeYMBAET IOCTAHOBKY IIEPEUHCICHHBIX B IMpOrpaMMe IO (HU3HKe KIFOUEBBIX
JIEMOHCTpAIMK UIS UCCIIEAOBAHMS M3Y9aeMbIX SIBICHHUH M MPOIECCOB, SMITUPHUECKUX U (HyHIAMEHTAIBHBIX
3aKOHOB, UX TEXHHUYECKIX TPUMEHEHHH.

JlaGopatopHoe oOopynoBaHUE [UIsI YYEHHMUECKMX MpakTHUYeCKUX paboT Qopmupyercs B BHJE
TEMaTUYEeCKNX KOMIUIEKTOB W oOecreunBaeTcs B pacu€Te OJHOr0 KOMIUIEKTa Ha ABYX OOyYaromIuXcs.
Temarnueckne KOMIUIEKTHI J1AOOPATOPHOTO OOOPYIOBAHHS JOJDKHBI OBITH MOCTPOCHBI Ha KOMILUIEKCHOM
MCIOJIb30BAHMH aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE
u(pOBBIX TaOOPaATOPHIA.

OCHOBHBIMH TEISIMU U3Y4CHUs GUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opmupoBaHuE UHTEpECa U CTPEMIICHUS 00yJarOUINXCs K HAYYHOMY M3YyYEHUIO MIPUPO/IbI, pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

e pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIe MO3HaHUA M (POPMHUPOBAHHE MCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa U3yYeHHs] OCHOB CTPOCHHS MaTepUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (opmupoBaHue yMEeHHI OOBSACHATH SBICHUS C MCIIOJIb30BaHHEM (DM3MUECKUX 3HAHUNA M HayYHBIX
JI0Ka3aTeNIbCTB;

¢ (opmupoBaHue npeAcTaBICHUN O PO (PUUKHU AT PA3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTUM.

JlocTrkeHne STUX Lenei oOecreynBaeTcsl pelieHneM CIIeIyIoIIuX 3a7ad B Mpolecce U3y4eHHs Kypca

(bu3HMKN Ha YPOBHE CpeTHEro 001Iero oopazoBaHus:

e npuoOpeTeHHe CHCTEMbl 3HAaHMH 00 oOmMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHsX,
BKJIIOYAsk MEXaHUKY, MOJIEKYISIPHYIO (DU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI
acTpodusuku;

e (opMupoBaHHE YMEHUN IPUMEHSITh TEOPETUUECKUE 3HAHUS JUI 00bsICHEHHs (PU3NYECKUX SBJICHUH B
IPUPOJIE U JJIS IPUHATUS NPAKTUYECKUX PELIEHUH B IOBCEAHEBHOM KU3HM;

® OCBOEHHME CMOCOOOB pEUIeHMs PA3MYHBIX 3aJlad C SBHO 3aJaHHOM (pu3nueckoil Mojesblo, 3ajad,
MOJIpa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO37aHue (U3UYECKON MOJeNH, aJeKBATHOW YCIOBUSM
3a/1a4u;

® TOHMMaHHE PU3HMUECKUX OCHOB U IPUHLIUIIOB JICHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOIOTMYECKUX
MIPOLIECCOB, UX BIUSHUS Ha OKPYXAIOIYIO CPeNy;



OBJIAJICHUE METOJaMU  CaMOCTOSTEIBHOTO  IUIAHUPOBAHUS H  TPOBEIACHHS  (DU3HUECKUX
OKCIIEPUMEHTOB, aHallM3a ¥ UWHTEpHpeTanuu WHPOPMAIUU, OMPEICIICHUS JOCTOBEPHOCTH
IIOJIyYEHHOTO pEe3yJIbTaTa;

CO3JIAHUE YCIIOBUU T pa3BUTHUSL YMEHHM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPYECKOUN AEATEIBHOCTH.

Ha u3ydyenne ¢usuku (6a30BbIil ypoBEHb) Ha YpOBHE CpeaHEro odmiero oopazoBanus oTBoauTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 1aca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipemyaraemserii B mporpamMme 1o (HU3MKE MEPEeYeHb JIA0OPATOPHBIX U MPAKTHUYECKUX PadOT SBISETCS
PEKOMEHIOBaHHBIM, YYHTEIb JeNlaeT BHIOOp NpOBeneHHs J1a0OpaTOpHBIX pabOT W ONBITOB C YYETOM
UHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYaronInXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOI'0 MO3HAHUA
®dusuka — HayKa o npupoje. Hayunble MeTO1bl HO3HAHKS OKPYXarIero Mupa. Pone skcneprumenta
¥ TEOPHUH B MMPOIIECCe O3HAHMS MPUPOIBI. DKCIICPUMEHT B (PHU3HKE.
MogenupoBanue (HU3UUECKUX sBJICHUN U TipolieccoB. Hayunbie runore3sl. Gusnyeckue 3aKoHbI U
Teopur. ['paHuIBl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo Qu3uku B popMUpOBAaHHM COBPEMEHHOW HAYYHOU KapTHHBI MUpPA, B MPAKTHYECKON
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHue. OTHOCHTEIBHOCTh MEXaHHUYECKOTO JBIKeHMs. Cucrema oTcuéra.
Tpaexropust.

[Tepemernienne, CKOpOCTh (CpeHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaTbHOM
TOYKH, UX MPOEKIINH Ha OCH CUCTEMBI KoopAuHAT. CII0KEHHE TTepeMEIeHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKeHHE. [ paduku 3aBUCHMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, TIYTH U TIEpEMEIICHUSI MaTePHAIbHONW TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonunueitHoe nBmxeHue. J[BHKEeHHE MATEepHAIbHOW TOYKH MO OKPYXHOCTH C MOCTOSIHHOHM IO
MOJYJTI0O CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JWHEHHAas CKOpocTh. llepmos um dYactoTra oOpamieHusl.
leHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckune ycTpocTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUJIOMETP, ABUKEHHUE CHAPAO0B, LICTIHbIE
A peMEHHBIE TIepeaavn.

Jlemoncmpayuu

Mogenp cucteMsbl OTCUETA, UILTFOCTPALIUS KUHEMAaTUYECKUX XaPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHNA C UCIOIH30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABM>xeHUs Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEAECIIEHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHONIEHUSI MEXKY NYTSIMU, IPOUIEHHBIMHU TEJIOM 3a IIOCJIEJ0BATEIbHbIE PABHbBIE
MIPOMEXYTKHU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBU’KEHHH C HaYaIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBuKeHUs MApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIeHHOTO TOPHU3OHTAIBHO.

Tema 2. Junamuxa

[Ipuniun otHocuTensHOCTH ["amunes. Ilepsiii 3akoH HeroToHa. MIHEpumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunnun cynepnosunmu cwi. Bropoii 3akoH HbproToHa a1 MarepuanbHOU
Toukd. TpeTnii 3akoH Hpr0TOHA J71s1 MaTepUalIbHBIX TOYEK.

3akoH BceMHpHOTO TsaroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buabl Tpenust (mokosi, ckonbxenwus, kadenus). Cuna Tpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBIEHUS MPHU ABMKCHUU TeTia B
KUJKOCTHU WM rase.

[ToctynaTensHOE U BpalaTeIbHOE JBMKEHHE a0COIIOTHO TBEPIOTO Tea.



MOMEHT CUJIbl OTHOCHUTENBHO OCH BpalieHus. [limeuo cuiel. YciioBust paBHOBECUS TBEPAOIO TeEA.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: TTOIIUITHUKH, JTBUKEHNUE UCKYCCTBEHHBIX
CIYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOLIUX TEll.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AeopMaIium.

Hesecomocts. Bec Teina npu yCKOpEHHOM NMOABEME U MAJICHUU.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHS.

VYcnoBus paBHOBecus TBEPOTO Tesa. Bumbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

W3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIONIUX B MIPYKHUHE U PE3MHOBOM 00pasiie, OT
ux nepopManuu.

UccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NmMnynbc maTepuaqbHOW TOYKM (Tesa), CHUCTEMbl MaTePHAIBHBIX TOYeK. VMIynbc cuibl u
M3MEHEHHE UMITYJIbCca TeJla. 3aKOH COXPAaHCHHS UMITyJibca. PeakTHBHOE IBMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MarepuaibHO Touku. TeopeMa 00 M3MEHEHUU KHHETHYECKON SHEPTUH.

[Torenumanshas »sHeprusa. I[loTeHmuanpHas dSHEprus ynpyro neGOpMHUPOBAHHOW MPYKHHBI.
[ToTennmanpHas 3HEprus Teaa BOIM3M NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble U HEMOTEHIMAIbHBIE CHIIBL. CBA3b pabOTHl HEMOTEHIUAIBHBIX CHII C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCcTpoicTBa M MPAKTUYECKOE TPUMEHEHUE: BOAOMET, KONEP, MPYKUHHBIA TUCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHNIMATBHON PHEPTUHU B KHUHETUUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCOMOTHO HEYPYroTo yaapa ¢ HOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI C M3MEHEHHEM MEXaHHYECKOW SHEpPruH Tejlna Ha IpuMepe
pacTsXKEHHUs PE3UHOBOIO JKI'yTa.

Pa3nen 3. MonekyisipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU MEeOpUU

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOH TEOpMM M HUX OIBITHOE OOOCHOBAHHE.
BbpoynoBckoe nsmwxkenue. nddysus. Xapakrep ABUKEHHUS U B3aUMOJICHCTBHS YacTHIl BemiecTBa. Mozaenu
CTPOEHHS r'a30B, JKUAKOCTEH M TBEPABIX TeN U 0ObSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITUX MOJIENEH.
Macca u pazmepsl MoJiekyi. KonnuectBo Bemectsa. [loctosnHas ABoraapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUUECKON TEOPUH UIEAIBHOTO
raza. AOCOJIIOTHas TeMIepaTypa Kak Mepa cpeHel KWHETUYECKON SHEPriuH TEIIOBOTO ABHKEHHS YaCTHII
raza. [llkana Temnepatyp KenbBuHa. ['a3oBble 3akoHbBL. YpaBHeHue MenneneeBa—Knanelipona. 3akoH
HanbToHa. M3omporecchl B UAEIBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BermiecTBa. ['paduyeckoe
IpeACTaBICHNUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.



Texnudeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BellecTBa, GoTorpaduu MOJICKYT OPraHUuYeCKUX
COCIMHECHUM.

OmnbiTel 0 AU} PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mopens onbita LlTepHua.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas IpUpoLy JaBJI€HUS ra3a Ha CTEHKH COCyAa.

OnbIThI, HJUTFOCTPUPYIOIINE YPaBHEHNUE COCTOSIHUS UAEAIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Omnpenenenne Macchl BO3[yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHUM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckas cucteMa. BHyTpeHHSs1 SHEPTUsI TEPMOIMHAMUYECKONU CUCTEMBI U CITIOCOOBI €€
n3meHenus. KonnuectBo TemioTs! ¥ pabota. BHyTpeHHss SHEPTUsI 0THOATOMHOTO UCAIbHOTO Ta3a. Busr
TeIUIoNepeiayn: TEeIUIONPOBOAHOCTh, KOHBEKLHUS, M3JIydeHue. YJenbHas TelIOo€MKOCTh BEIECTBa.
KonundecTBo TemaoThl npu Temionepeaaye.

[Tonsatue 06 aguabaraom nporecce. [lepBriii 3akoH TepMouHaMuKU. [IpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduyeckas untepnperanus padboTsl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOGpaTUMOCTh TIPOIIECCOB B MPUPO/IE.

TermoBbie Mamuubl. [IpuHIUNBL AelcTBUS TeIUIOBbIX MamuH. [IpeoOpazoBanHusi sHepruu B
TeroBbIX MamuHaxX. KoaddumumenT moneznoro nerictBus teruioBoidt Mamubbl. [luxkn KapHo um ero
KO3 PHUITMEHT T0JIE3HOTO NEUCTBUS. DKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPT €TUKH.

Texnuueckue ycTpoWcTBa M MNPAKTUYECKOE NPUMEHEHHWE: ABUTaTelb BHYTPEHHETO CrOpaHUs,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEN SHEPTUH Tela MPU COBEPILIEHUU PabOThI: BbUIET MPOOKH U3 OYTBHUIKHU MO/
JIeMCTBHEM CXaToro BO3AyXa, HarpeBaHue ddupa B JIaTyHHOH TpyOke TyTéM  TpeHus
(BUIIEOAEMOHCTpAITHS).

W3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenue ynenbHOM TEMI0EMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeuiecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcmapenwe u kumneHwe. AOCOJIOTHAS U OTHOCUTEIbHAS
BIQXXHOCTh BO3AyXa. HacelmeHHbli map. VYaenpHas TemioTa mNapooOpa3oBaHUs. 3aBUCUMOCTH
TeMIepaTypbl KUIIEHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIHUS CBOUCTB KpUcTaioB. JKuakue
kpuctamuisl. CoBpeMeHHble MaTtepuansl. [lnaBnenne u kpuctamimsanus. Y aelbHas TEIUIOTa IJIaBICHUS.
Cybnumarus.

VYpaBHEHHE TEIJIOBOTO OanaHca.

TexHnueckre ycTpoilcTBa M MPaKTUUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaTOPUMETP,
TEXHOJIOTHH MOJYyYEHUsI COBPEMEHHBIX MaTepUaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

Crioco0bl M3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus ¥ MJIaBICHHS KPUCTAILTMYECKOTO BEIIECTBA.



JleMoHCTpaLys KpUCTalIoB.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3MepeHne OTHOCUTENBHON BIaXKHOCTH BO3yXa.

Paznen 4. DiiekTpoanHaMuKa

Tema 1. Inekmpocmamuka

OnexTpuszanus Ted. DNeKTpudeckuil 3apsn. JBa Buma anekTpuueckux 3apsaaoB. IIpoBoaHukw,
JUBJIEKTPUKHU U MOIYIPOBOJHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOTO 3apsja.

B3aumoneiictBue 3apsanoB. 3akon Kynona. TodeuHbIi 35IeKTPUUYECKUN 3apsl. DIEKTPUUECKOE TIOJIE.
HamnpsoxkéHHocTh  3nektpruyeckoro mnosid. lIpuHmun cyneprno3unuu 31aeKTpudecKux mnosued. JIlunum
HaNpsLKEHHOCTH JIEKTPUYECKOTO MOJIS.

Paborta cun snexrpocratuueckoro moiisi. IlotenHnman. Pasnocts morenimanoB. [TpoBomHuKH H
TUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJie. J[ManekTpudeckasi IpOHUIIAEMOCTb.

OnextpoéMkocTh. Konnencarop. DeKTpo€MKOCTb INIOCKOTO KOHJEHCATOpa. DHEPTUs 3apsyKEHHOTO
KOHJIEHCATOpA.

Texnuueckne ycTpoWcTBa U MPaKTUYECKOE MNPUMEHEHME: JJIEKTPOCKOM, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMUPOBAJIbHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoCTBO M MPUHLMUIT JEHCTBUSA dIEKTPOMETPA.

B3anmopeiicTBre Ha’3IEKTPU30BAHHBIX TEIT.

DJIEKTPUYECKOE MOJIE 3apPSHKEHHBIX TE.

[IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

JIMDIIEKTPUKY B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCHMOCTD JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATOPa OT IUIOIIA/IA TUIACTHH, PACCTOSTHUS MEXKY
HUMM U TU3IEKTPUIECKON MPOHNUILIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTpUYECKUN TOK. Y CIIOBUSI CYILIECTBOBAHUS 3JIEKTPUUYECKOTO TOKa. Mictounuku Toka. Cuia Toka.
[TocTosiHHBII TOK.

Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LernH.

DIEeKTpUYECKOE CONPOTUBIIECHUE. YIEIbHOE CONpPOTHUBICHHE BemlecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MOMHOCTH 3JEKTPUUECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIa U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA. 3akOH OMa /115l IOJIHOM
(3amMKkHyTO#) 3nekTprueckoi nenu. KopoTkoe 3aMmbikaHue.

DNEeKTpOHHAas MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBHCUMOCTb CONPOTHUBIICHHS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX MYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHas MPOBOJIUMOCTh MOTYNPOBOIHIKOB. CBoiicTBa p—-
nepexojia. [lomynmpoBoIHUKOBEIE TPUOOPHI.

DNEeKTpUYECKU TOK B PAaCTBOPAX M pacIlyiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS UCCOLIMALIMS.
OnexTpoans.

DneKTpuYecKuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [1nazma.

TexHuueckre YCTpOWCTBA MU NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETp, BOJBTMETP, PEOCTar,
WUCTOYHUKHA TOKA, DJEKTPOHArpeBaTelbHbIE MPUOOPHI, AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COMPOTHBIICHUS, BAKYyMHBIH JHOJA, TEPMHUCTOPHI H (HOTOPE3UCTOPHI, TMOTYIPOBOAHUKOBBIA JTHOJ,
rajbBaHHUKa.



Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAITPSDKEHUS.

3aBUCUMOCTb COMPOTUBJICHUS IIMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TJIOMIAIN TOTIEPEYHOTO
CEUEHUs U MaTepuaa.

CMeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe n3mepeHue 3eKTpoABUKYIIEeH cuibl. KopoTkoe 3aMblKaHKE raJlbBAHUUECKOTO 3JIEMEHTA U
OIICHKAa BHYTPEHHEI'0 COIPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTHUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa M NpOBOAUMOCTb BO3AYXaA.

OAHOCTOPOHHSISI POBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne cMeIaHHOro COeTMHEHUS pE3UCTOPOB.

N3mepenue 3nekTpoIBUKYIIEH CUITbl HCTOYHUKA TOKA M €M0 BHYTPEHHETO COIPOTHUBIICHUS.

HaGnronenue anexkrponusa.

MexnpeameTHblie CBSI3U

Nzyuenue xkypca ¢pusuku 6a30Boro ypoBHs B 10 Kilacce 0CyImEeCTBISIETCS ¢ YIETOM COACPKATETHHBIX
MEXIIPEMETHBIX CBSI3eH C KypcaMHl MaTEMATHUKH, OMOJIOTHH, XUMUH, TeoTpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnole nouwsimusi, CBA3aHHbIE C M3yYEHHEM METOJIOB HAYYHOTO IO3HAHUS: SIBICHHUE,
HaydHbId (akT, TUMOTe3a, ¢U3NUEcKas BEJIWYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE, DKCIICPUMEHT,
MOJENUPOBaHUE, MOJIEIIb, H3MEPEHHUE.

Mamemamuxa: peuieHUe CHUCTEMbl ypaBHEHUM, NUHEHas (QyHKuus, napaboia, runepOoiia, HX
rpaduku ¥ CBOWMCTBA, TPUTOHOMETpHUUYECKUE (YHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CI0KEHHE BEKTOPOB.

buonocusn: mexanndyeckoe ABM)KEHHE B KUBOHM mpupone, nuddysus, ocMoc, TemIo00MeH KUBBIX
OpraHu3MoB (BH/JIbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DJICKTPUUECKUE SIBJICHUS B )KUBOW IIPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIJIOBble CBOMCTBa TBEPIBIX TEJ, KUAKOCTEW W Ta30B, AEKTPUUYECKHE CBOWCTBA METAIIOB,
AIIEKTPOJIUTUYECKAS AUCCOIUAIINS, TAIbBAHUKA.

l'eoepaghus: BNaxXHOCTH BO3/4yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeodbpazoBaHue JABIKEHUHN C UCIIOJIb30BAaHHEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOAIIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHMsI UMITyJbCa B TEXHHUKE (pakeTa, BOJOMET U JAPYTHeE),
JIBUTATEIb BHYTPEHHETO CrOpaHus, apoBas TypOMHa, ObITOBOM XOJIOAUIBHUK, KOHTUIIUOHED, TEXHOJIOTUN
MOJIyYeHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATepUalIoOB, U HAHOTEXHOJIOTHUH,
AIIEKTPOCTATUYECKAs  3all[UTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBI IpPUHTED,
AJIEKTPOHArpeBaTENbHbIE MPUOOPHI, STEKTPOOCBETUTENbHBIE TPHUOOPHI, FaTbBAHHKA.

11 KJIACC

Pasnen 4. DuekrpoannamMmuka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuThHl. B3auMojelcTBHE MOCTOSHHBIX MarHUTOB. MarautHoe moje. Bekrtop
MarHuTHOW WHAYKUWU. [IpUHIMI Cymeprno3viMd MarHUTHBIX Moyed. JIMHMM MarHUTHOW HHIYKIIMH.
KapTtuna nuHuit MarHuTHOW MHAYKIIMU TIOJISI TOCTOSTHHBIX MarHUTOB.

MarautHoe ToJjie TPOBOJAHMUKA ¢ TOKOM. KapTuHa MMHHMI MHIYKIIMH MarHUTHOTO TOJS UIMHHOTO
MPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KaTYIIKM ¢ TOKOM. OmbIT Dpcrena.
B3aumoeiicTBrue MPOBOTHUKOB C TOKOM.

Cuna Amrmepa, €€ MOAYNb U HallpaBlIEHUE.

Cuna Jlopenna, e¢ Moaynb W HampaBieHHe. [[BUKeHUE 3apsDKEHHOW YacTHIBI B OJJHOPOIHOM
MarHuTHOM noje. Pabota cumsl Jlopenna.



SIBneHue 31eKTpOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHON MHAYKLIUHU. DJIEKTPOABIKYIIAS
CWJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu Papases.

BuxpeBoe 3nekTpuueckoe mosie. JIEKTPOABWKYIIAs CUJIa HHAYKIMU B IPOBOJIHUKE, IBIKYIIEMCS
IIOCTYIIATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIMHU. DJIEKTPOABIKYIIAS CHIIa CAMOUHIYKIIUH.

DHeprus MarHUTHOTO TOJISL KaTYLIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHnueckue ycTporuCcTBa U IPAKTUYECKOE ITPUMEHEHUE: IIOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMAarHUTHI,
AJIEKTPOIBUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JInHMY MHIYKIIUYM MarHUTHOTO TIOJIA.

B3anmopelictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHuE AIEKTPOMArHUTHON UHAYKIIHH.

[IpaBuiio Jlenna.

3aBHCHMOCTD MIEKTPOBMKYIEN CHIIBI MHAYKIIMM OT CKOPOCTH U3MEHEHHNsI MATHUTHOTO MTOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne MarHuTHOTO MOJIA KaTYyIIKHA C TOKOM.

HccnenoBanue neiCTBUSA NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

Hccnenosanue siBIEHAS JIEKTPOMArHUTHOW MHIYKIIHH.

Pa3nen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHbsle KOJ1e0aHus

Konebarenbnast cucrema. CBoOOAHBIE MexaHWYeckue Kojebanusa. ['apMoHMuYeckue KoyeOaHUs.
[lepuon, wactoTa, ammuiutyna u (aza konedbanuii. [IpyxuHHBIM MasTHUK. MaTeMaTHYECKU MAasTHHK.
VYpaBHeHHe rapMOHHYECKUX Kosiebanuii. [IpeBpaienue sHepruu npyu rapMOHHMYECKUX KOIeOaHUSX.

Konebarenbublit KoHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUs B HJI€AIbHOM K0JIe0aTeTbHOM
KOHTYype. AHAJIOTHSI MEXAY MEXaHMUYECKUMHU U 3JIeKTPOMarHUTHbIMU Kojebanusmu. @opmyna Tomcona.
3aKOH COXpaHEeHMsI SHEPTUU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KoneOaHusX. BoiHy Xk 1eHHbIe MexaHnueckue konebanus. Pesonanc.
By eHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUSI.

[lepemennbiii TOk. CHHYCOMAANBHBIA TNEPEMEHHbIA TOK. MOIIHOCTh NIEPEMEHHOTO TOKa.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoacTtBo, Tmepenaya U MNOTpeOsieHWE  AIEKTPUUYECKON  HHEpPrum.
DKOJIOTUYECKHE PUCKH MPU IPOU3BOJICTBE 3IEKTPOIHEpruu. KynpTypa NCIOIb30BaAHMS SJIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HU.

TexHuueckre yCTpOHCTBAa M MPAKTUYECKOE INPUMEHEHME: SIIEKTPUUECKHIl 3BOHOK, TIE€HepaTop
MIEPEMEHHOTO TOKa, TMHUH JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeNnbHON cHCTeMbl (NMPYKUHHBIA WM MaTeMaTHYEeCKH
MasiTHUK).

Habmronenue 3aTyxarommx KoJieOaHmii.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMmsel (3aBUCUMOCTH CHJIBI TOKA W HAIMPSDKEHUS. OT BPEMEHH) JJIsl 3JIEKTPOMArHUTHBIX
KOJIEOaHU.

Pe3onanc mnpu mocienoBaTeIbHOM COCIMHEHHWHU PE3UCTOpa, KAaTYIIKA HWHIYKTUBHOCTU U
KOHJIEHCATOpa.

Mogernb TUHUM 3IEKTPOIepeauu.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa MANIBIX KOJICOAHUH Tpy3a Ha HUTU OT JUIMHBI HUTH U MACCHI
rpysa.

HccnenoBanue mepeMEHHOTO TOKAa B 1€MW W3 TOCIEIOBATEIBHO COCIMHEHHBIX KOHICHCATOPA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpoOMazZHumMHble 60JIHbL

MexaHnuveckue BOJIHBI, YCI0BUs pactipoctpanenus. [lepuon. CKkopocTs pacpocTpaHEHUs U ITUHA
BoJiHBL. [lomiepeunsie U PO 10JIbHBIE BOTHBL. MIHTEepdepeHiusa u Audpaxiiyus MeXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHBIC BOJHBL. Y CIIOBHS M3TYUCHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHuas opueHTtamms
BekTopoB E, B, V B nanektpomaruutHo# BosiHe. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPaKCHHE,
MpesioMIIeHNe, NoJspu3aus, Tudpaxuus, uHreppeperus. CKOpocTh AEKTPOMATHUTHBIX BOJIH.

[Ikaa sneKTpoMarHuTHBIX BOJIH. [I[puMeHEeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIMIIEI pagAOCBA3U U TeneBuAeHUA. Paaromokamusi.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

Texnuueckne yCcTpoWcTBa MW TPAKTUUECKOE TMPUMEHEHHE: MY3BIKAIbHBIE HWHCTPYMEHTHI,
YIBTPa3BYKOBAsl JUATHOCTHKA B TEXHWKE W MEIUIIMHE, pajiap, paJdoNpHEMHUK, TEIEBH30p, AaHTECHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

Habntonenue oTpaxkeHus U IpeaoMIICHUS! MEXaHUYECKUX BOJIH.

Ha6nronenue nnrepdepeHuy u AuGpakiind MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U 4aCTOTOM KOJIeOaHUI.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTPa)K€HUE, IPEIOMIICHHE, MOJSpHU3allus,
mudpakius, HHTepQepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmosinHeitHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOU cpexde. Jlyu
cBeTa. TouyeuHbI UCTOUYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTtpoeHne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomienue cBera. 3aKOHBI MPENOMIICHUS CcBeTa. AOCONIOTHBIA [MOKa3aTeidb MPETIOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroi MOJIHOrO BHYTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CrnoxHbIi cocTaB 6enoro ceera. LBer.

Cobuparomiue U paccerBaromne TUH3bL. ToHKas arH3a. POKYCHOE pacCTOSHUE M ONITUYECKas cuila
ToHKOM nuH3bL. [locTpoeHne n3o0pakeHuit B cOOMpAIOINX U paccenBaromuX JuH3ax. Dopmyrna TOHKOM
JIMH3BL. YBEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas ontuka. MuaTepdepenuust cBera. KorepeHTHbIE UCTOYHHMKH. YCIOBUS HaOMIOJICHUS
MakCUMYMOB M MHUHHUMYMOB B HHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBeta. Judpakimonnas pemérka. YCioBue HaOMIOIEHUS TJIABHBIX MAKCHMYMOB TIPH
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Honspu3zanus ceera.

Texnudeckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHUE: 0UYKH, Jyna, (hoToanmapar, mMpoeKITMOHHBIH
amnmapat, MHKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONITUKA, TU(paKInOHHAS pErIéTKa, MOJISIPOU/I.



Jlemoncmpayuu

[IpsiMonuHeitHOE pacpocTpaHeHHe, OTPAKEHHE U MpesoMiieHre cBeTa. ONTHYECKHe MPHOOPHI.
[TonmHoe BHYTpeHHee oTpakeHue. MoJielib CBETOBOIA.
HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3AX.

Moienu MUKpPOCKOIIA, TEIECKOTIA.

Habmonenue naTepdepeHnnn ceera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucnepcun cBera.

[TomydeHune criekTpa ¢ MOMOIIBIO TPU3MEI.

[Tomy4yenue criekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
Habnronenue mossipu3aiy cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
W3mepeHne mokasaress IpeioMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.
HaGnronenue aucnepcun ceTa.

Pa3nen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl NPUMEHUMOCTH  KJIAaCCMYECKOW MexaHuku. [locTymatel cnenualibHOM — TEOpHH
OTHOCUTEIIHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTHM CBE€TA B BAKyyMe€, MPUHIUI OTHOCHUTEIHLHOCTH
OWHIITEHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JUTHHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs3b MacChl C SHEPTrUEN U UMITYJIBCOM PESITUBUCTCKOM YaCTHUIIBI. DHEPIUs TOKOSL.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHM 00U ONMUKU

®otonsl. opmyna [Tnanka cBsi3u sHEpTUH GOTOHA C €r0 YACTOTON. DHEPTHS U UMIYIILC (OTOHA.

OtkpeiTne u uccnenoBanue ¢Gotoddpdexra. Ombitel A. I'. CromeroBa. 3akonbl (otodddexra.
VYpasuenue DitHmreitHa 1 Gotodddekra. «KpacHas rpanuna» Gorodddekra.

JHaBneaue cBeta. Onbitel [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

Texuuueckue ycTpoiicTBa W MpakTUUYECKOE NMpUMEHEHHE: (HOTOINEMEHT, (POTONATUUK, COTHEUHAS
Oarapesi, CBETOUO/I.

Jlemoncmpayuu

@013 eKT Ha YCTAaHOBKE C LIMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -yactuil. Ilnanerapnas monaenb
atoma. [loctynarel bopa. U3nyuenune u mornomenue GpOTOHOB MpH MEpexoe aToMa C OJHOTO YPOBHS
SHEpruu Ha apyroil. Buasl cnekTpoB. CHeKTp ypOBHEHN 3HEPTUU aTOMa BOJOPOA.

BonnoBsble cBolicTBa yactuil. Bosnel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH {yaau3M.

CHOHTaHHOE U BBIHYXJICHHOE U3TyYeHHE.

Texnudeckue yCTpONHCTBAa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHalu3 (CHEKTPOCKOM),
Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.

Habmronenne nuHeHYaThIX CIIEKTPOB H3ITy4CHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

Habmroienue TMHEeHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBHI, J0Ka3bIBAOILIUE CI0KHOCTh CTpOeHUs siipa. OTKpPHITHE Paii0aKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuIo cocraBa painoakTUBHOTO m3inydeHus. CBoiicTBa anb(da-, Oera-, ramma-
u3ydyeHus. BausHue paaroakTHBHOCTH Ha )KMBbIE OPraHU3MBI.

OTkpeiTHE TTpoTOHA M HeWTpoHa. Hyknonnas monens siapa I'elizenOepra—lBanenko. 3apsina sapa.
Maccosoe uucio siapa. M3otomnsl.

Anbda-pacnian. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amma-m3nydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprusi CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Maccsl siapa.

SAnepHblie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepusiii peaktop. Tepmosinepubiii cuHTe3. [IpoOrembl M NEPCHNEKTHUBHI SACPHOM SHEPreTHUKU.
DKOJIOTUYECKHE aCHEKThI SIIEPHON IHEPTETUKHU.

OnemeHTapHble yacTUlbl. OTKPBITHE MO3UTPOHA.

MeTo 1l HaONIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHL.

®dyHaMeHTanbHble B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MUpA.

TexHnueckne ycTpolcTBa M MPAKTUYECKOE NMPUMEHEHHE: A03UMETp, KaMepa BuibCcoHa, siepHbIil
peakTop, atToMHasi 6om0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUZUKHU

Dtanel pazBUTHA acTpoHoMud. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHHE aCTPOHOMMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ComnHevyHas cucTeMa.

Counnne. CosiHeuHast akTUBHOCTb. Mctounuk sHepruu ComnHua W 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. JlMarpamMma  «CHEKTpajbHbIA  KJIacC —  CBETUMOCTBbY».  3BE31bI  TJIAaBHOU
MMOCJIEA0BATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTB» ISl 3BE3M TJIABHOM ITOCIIEIOBATEIbHOCTH.
Buyrpennee crpoenue 38€37. CoBpeMEHHBIE MPEICTABICHUS O MPOUCXO0XACHUU U 3BoJouu CoHa u
3BE31. DTalbl KU3HHU 3BE3 .

Muneunsiii [1yrs — Hamia ["anmaktuka. [Tonoxenue u qeuxkenue Connna B ['anaktuke. TUMbI raJlakTUK.
Paaunoranaktuku u kBazapbl. YEpHbIE IBIPHI B sApaX TralaKkTHK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa006ma. Pasberanue ramaktuk. Teopust Bosbuioro
B3pbIBa. PeMKTOBOE U3IIydeHHE.

Macmrabnas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habnronenuss HEBOOPYKEHHBIM TJ1a30M C HUCIHOJIb30BAHHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTIpeJieNieHus MOJI0KeHUsT HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nus CeBepHOTo
MOJTyIIapus ¥ ipKue 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee NnoBTOPEHUE

Ponp pu3mku um acTpOHOMUU B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMATBHOW U ATHYECKOU
cdepax AeITeTbHOCTH YEJIOBEKa, POJb K MECTO (PM3UKH M aCTPOHOMHH B COBPEMEHHON HAYYHOW KapTHUHE
MUpa, posib (PU3HUECKON Teopuu B (GOPMUPOBAHUU TPEICTABICHUN O (PU3NUECKON KapTUHE MUPA, MECTO
(buznuecKkoil KapTHHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBIECHUN O
MIPUPOJE.

MexnpeaMmerHblie CBA3U



Nzyuenune xypca pusuku 6a30Boro ypoBHs B 11 K1acce OCymecTBIsETCs ¢ YUETOM COIEPKaTEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcamMy MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduy U TEXHOJIOTHH.

MesicnpeOomemnuvle nousimusi, CBSI3aHHBIE C M3y4EHUEM METOJOB HAYYHOTO IO3HAHUS: SIBICHHE,
Hay4yHbId (akT, THUMOTe3a, (uU3MUeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, OSKCICPUMEHT,
MOJEIUPOBAHUE, MOJICITb, N3MEPCHHE.

Mamemamuxa: pelieHUe CUCTEMbl YPAaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CUHYC, KOCUHYC,
TaHTCHC, KOTAHT'CHC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI W WX TPOCKIMU HA OCH
KOOpPJIMHAT, CII0O)KCHWE BEKTOPOB, TIPOM3BOIHBIC JJIEMEHTAPHBIX (YHKIHMHA, TPHU3HAKK TOI00US
TPEYroJLHUKOB, ONPEICICHHE TIONIAIN TUIOCKUX GUryp U 00bhEMa Ted.

buonocus: SNEKTpUYECKUE SBJICHHS B JKUBOW MPUpPOJE, KOJcOAaTCIbHBIC JBIKEHUS B JKHBOU
MIPUPOJIC, ONITUICCKHUE SIBJICHUS B XKUBOW MTPUPOJIC, ACUCTBHE PAIUAIIIU HA KUBBIC OPraHU3MBI.

Xumusi: CTPOCHHE aTOMOB W MOJICKYJ, KPUCTAIMYECKAss CTPYKTypa TBEPIBIX TEJl, MEXaHU3MBI
00pa30BaHUs KPUCTAJUINYECKOHN PEIETKY, CIIEKTPaJIbHbIN aHaIu3.

l'eocpagpus: MarHUTHBIE TIONIOCA 3EMJIHM, 3aJIe)KH MAarHUTHBIX Py, (POTOChEMKA 3eMHOU
MMOBEPXHOCTH, TIPEJICKA3aHNE 3eMIICTPSICCHUH.

Texunonoeus: JWHWAW DJEKTPOIIEpeNad, TEHEpaTop TMEPEeMEHHOTO TOKa, JJIEKTPOJIBHrATElb,
WHIYKIIMOHHAS TIeUb, pagap, paIuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoHn, CBU-mneus, mpoeKIMOHHbII
armapart, BOJIOKOHHAs ONITHKA, COJTHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJBTATbBI OCBOEHHUSA IIPOI'PAMMBI 11O ®PUBUKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenue yuebHoro npeamera «Pusnka» Ha ypoBHE CpeaHEro obmiero oopazoBanus (0a30BbIi YPOBEHB)
JOJI?KHO O6eCHe‘H/ITb JOCTHIKCHUC CICAYIOINUX JIMYHOCTHBIX, MCTAIIPCIMETHBIX U IPCAMCETHBIX 06pa3OBaTeJIBHBIX
pE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUA y4deOHOTO mpeamera «DPu3MKa» IODKHBI OTpa)XkaTh TOTOBHOCTh M
CIIOCOOHOCTH 00YJarOIIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPSHHEH MMO3UIIUEH TMYHOCTH, CHCTEMOMN
[IEHHOCTHBIX OPUECHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIMX TPAAUIIHOHHBIM IICHHOCTSIM
POCCHICKOTO 00IIeCTBa, PACIIMPEHUE >XU3HEHHOTO OIBbITAa M OMbITa JACSITEIIbHOCTH B TPOIIECCE pean3alluu
OCHOBHBIX HaIpaBJICHUIN BOCITUTATEIHHON JIEATEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OO0Yy4aromerocss Kak akKTHBHOTO W OTBETCTBEHHOTO YJICHA
POCCHUICKOTO 00I11eCTBA;

MPUHATHAE TPAAUIIMOHHBIX OOIIECYETIOBEYECKUX TYMAaHUCTHUECKUX U JIEMOKPATHIECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIBHOCTh B HMHTEpEcax TPa)kJaHCKOTO OOIecTBa, y4acTBOBATh B
caMOYIpaBJIeHWU B 00pa30BaTeIbHON OpTraHU3aIlny;

yMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMH B COOTBETCTBUHM C HUX (QYHKIUAMH U
Ha3HAYCHHEM;

TOTOBHOCTH K TYMAaHUTAPHOU U BOJOHTEPCKON JEATEITHHOCTH;

2)IaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM POCCUICKUX YYEHBIX B o0nacTu
(DUBUKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh HAa MOPAIbHO-
HPaBCTBEHHbIE HOPMbI U LICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTU YUYEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyAyILIEero;

4)3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ICTETUKY HAyYHOTO TBOPHYECTBA, MPHUCYIIEro (U3NUYECKON
HayKe;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K pa3Nu4HbIM cepam mpodeccuoHanbHON AEITeIbHOCTH, B TOM YKCJE CBA3AHHBIM C (GU3UKON U
TEXHHUKOM, yMEHHE COBeplIaTh OCO3HAHHBIM BbIOOp Oyaymiell mpodeccuu U peaan30BBIBATH COOCTBEHHBIC
YKU3HEHHbIE I1J1aHbl,

TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUI0 U caMOOOPa30BaHUIO B 001aCTH (PU3UKH HA MPOTSHKEHUH BCEei
KU3HHU;

6)3K0J10rn4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYphl, OCO3HAaHHE TJIOO0AIBHOTO XapaKTepa SKOJIOTHUECKUX
npobiuem;

IIJIJAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUI B OKPYKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS 1eJIel YCTOMYNBOTO
Pa3BUTHS YEIIOBEUECTBA,

pacUIMpEeHUE OMbITA JAEATEIbHOCTU 3KOJOTMYECKOW HANpaBJICHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUU MO
busuke;

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKOMN

HayKU;



OCO3HAaHUEC NCHHOCTHU HaquOfI ACATCIIbBHOCTH, TOTOBHOCTL B MPONLECCCEC U3YUCHUA (I)I/I3I/IKI/I OCYIICCTBJIATDH
IMPOCKTHYIO 1 UCCJIICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS
Ba3oBble jornueckue 1elcTBUS:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH M AKTYAITM3UPOBATEH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh LU AeITeIbHOCTH, 33J1aBaTh IMapaMeTPbl U KPUTEPUU UX JOCTIKCHHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYUS B paCCMaTPUBAEMBbIX (PU3NUYECKUX SIBJICHUSAX;

pa3zpabaTeiBaTh IUIAH pEHICHUS MPOOJIEMBI C Y4ETOM aHaIM3a UMEIONIMXCS MAaTepPHANBHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBHI B JESATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIIEHUBATh PUCKHU
IMOCJICICTBUM ACATCIBHOCTH;

KOOPJAMHUPOBATH U BBIIOJHATH PabOTy B YCIOBHUSAX PEATBHOTO, BHUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO
B3aHUMOJICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU ¥ METOJIaMU (PH3UIECKON HAYKH;

BIIQJIETh HABBIKAMH Y4e€OHO-HCCIIEAOBATEICKOM M TPOEKTHOW NIEATETRHOCTH B 00MacTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHUS 3a/1a4 (PU3NUECKOTO COIEPIKaHMS,
MPUMEHEHHIO PA3JIMYHBIX METOJIOB MO3HAHUS;

BIIQJIETh BUJIAMU JEATEIHHOCTH 10 MOJYYCHHIO HOBOTO 3HAHMS, €T0 MHTEPIIPETAIlUU, TPEOOpa30BaHUIO U
MPUMEHEHHUIO B Pa3IMUHBIX YY€OHBIX CUTYallMsIX, B TOM YHWCJE MpPU CO3AAHUU Y4eOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISABJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTYaJIM3UpPOBATh 3a7aqy, BbIIBUTaTh TUIIOTE3Y €€ PEIEHNUs,
HAaxOJIUTh ApIrYMEHTHI JJI TOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh NapAMETPbl U KPUTEPHUH PELICHUS;

AHAJIM3UPOBATh IMOJYYEHHbIE B XOJAE PpELICHHA 3aJaud pPE3yJbTaTbl, KPUTUYECKH OLICHUBATh HX
JOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7auyu B 0Opa30BATEIbHOM JESATENLHOCTH, B TOM 4YHCIIE MpU
M3y4eHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUSI U3 PA3HbBIX MMPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIaraTh OpUrHHAIbHbBIE TOAXOAbl U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BIIa/IETh HAaBBIKAMH TOJy4YeHHsS MH(OpManuu (U3UUECKOTO COJCpKAHUS W3 MCTOYHHKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBIISATH MOUCK, aHAIN3, CHCTEMAaTU3allMI0 U UHTEPIpETaio HHOPMAIUU Pa3TuIHbIX
BUJIOB ¥ (POPM TMpeICTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMALIHH;

MCII0JIb30BaTh CPEJICTBA HHPOPMAIIMOHHBIX U KOMMYHUKAIITHOHHBIX TEXHOJIOTUN B pelICHNH KOTHU TUBHBIX,
KOMMYHHMKATHBHBIX W OpTraHM3allMOHHBIX 3ala4 C CcoONo/ieHueM TpeOOBaHUM JPrOHOMHKH, TEXHUKHU
0€30MacCHOCTH, TUTHEHBI, PecypcocOepeKeHHs, MPaBOBBIX U DJTUYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0€30IMacHOCTH;

CO3/aBaTh TEKCTHI (PU3MUYECKOTO COJEPIKAHUS B PA3IMUHBIX (hopMaTax ¢ y4€TOM Ha3HaYeHHS HHPOpMAIHH
U 1[EJIEBOM ayJUTOPHUH, BEIOHpAsi ONTUMATBHYIO (hOPMY MPECTABICHUS U BU3YATU3ALINH.

KoMMyHuKaTHBHBIC YHHBEpCAaIbHbIE y4eOHbIC JeHCTBHUSA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(MIUKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;



Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUs C UCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHMBHIyaIbHOMN pabOTHI;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX ACUCTBUH C Y4E€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEU
KaQ)KJIOI'O WICHA KOJIJICKTHUBA,;

IIPUHUMATH LI€JIM COBMECTHOM JEATEIIBHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH JEUCTBUS IO €€
JOCTH)KEHHIO: COCTaBIATh IUIAH JIEHCTBHMA, paclpenesiTh poJid ¢ Y4ETOM MHEHHMH y4aCTHHKOB, OOCYXKIaTh
pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh Ka4deCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKAa KOMAHIbl B OOLIWI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLIEHMWBATh HMJIEU C INO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3HA4YUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETUYECKOE MIOBEACHUE B PA3JIMYHBIX CUTYALHUSIX, IIPOSIBIIATH TBOPYECTBO U
BOOOpa)keHue, ObITh MHULIUATUBHBIM.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHbIe AelicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIBHO OCYIIECTBIISITh IO3HABATEIbHYIO JIEATEIbHOCTh B 00JAaCTH (U3UKU U aCTPOHOMUH,
BBISIBJISITH POOJIEMBI, CTABUTH U (HOPMYIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEHICHMs] PAcUETHBIX W KAa4eCTBEHHBIX 3a]ay, IUIAH BBINOJIHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOODP, AapryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMUPOBAHHIO M TIPOSIBIICHHUIO SPYIUIINN B 001acTH (PU3UKU, TIOCTOSTHHO TIOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJbTYPHBIA YPOBCHD.

CaMOKOHTPOJIb, YMOLHMOHAJIbHBIH HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTb, OLCHUBATh COOTBETCTBHE
pe3yiIbTaTOB LETSM;

BJIaJIeTh HaBbIKAMU [103HABATEIbHOHN pe(ICKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUN U MBICIUTENbHBIX
IIPOLIECCOB, UX PE3YIHTATOB U OCHOBAHM;

UCIOJIb30BaTh NPUEMBI peIeKCUH AJIs OLICHKH CUTYalMM, BEIOOpa BEPHOIO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [IPH aHAINU3€ PE3YJIbTAaTOB JIEATEIbHOCTH;

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX [IPU aHAJIU3€E PE3YJIbTaTOB JEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIIUOKH.

B nporecce 1ocTuxkeHNs TMUHOCTHBIX PE3yJIbTaTOB OCBOECHUS POTrPaMMBI 110 (PU3UKE 1JIs1 YPOBHSI CPEIHETO
oOmiero oOpa3oBaHMs Yy OOYYarOIIMXCS COBEPIICHCTBYETCSI AMOLMOHAIbHBIM MHTEIUIEKT, HpEeArosararoluil
Cc(OPMHUPOBAHHOCTB:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE HMOLMOHAIBHOE COCTOSIHUE, BHJIETh
HaNpaBJIeHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBHON Cepsl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHUs, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K SMOLIMOHAIBHBIM H3MEHEHHMSIM M MpPOSBIATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEHl MOTHBAlMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHHUIO LEIM M YCHEXY, ONTUMHU3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKIIOYAOLIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTBIBATH €r0 MPHU
OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMANIBHBIX HAaBBIKOB, BKJIOYAIOUIMX CIHOCOOHOCTH BBICTpaMBaTh OTHOIICHUS C JPYTUMH JIIOIbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.



HNPEAMETHBIE PE3YJIbTATDBI

K xonmy obOydenuss B 10 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTpPAXKaTh
Cc(OPMHUPOBAHHOCTD y O0yJAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MeCTO (HM3UKH B (POPMUPOBAHUN COBPEMEHHOUN HAYIHON KapTHUHBI
MHpa, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN JCATEIBHOCTH JIFOACH;

YUUTBIBATh TPAHUIIBI IPUMEHEHHSI M3YUYEHHBIX PU3UYECKUX MOJICTICH: MaTepralibHasl TOUKa, HHEPIIUAbHAS
cucrteMa oTcuéra, abCOJIFOTHO TBEPAOE TEJIO, MCAIBbHBIN ra3, MOJCIIU CTPOSHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEIl,
TOYCUYHBINA AEKTPUICCKUI 3apsi/i IPH PEIICHUU GU3NICCKUX 3a/1a4;

pacmo3HaBaTh (pu3MUecKHe sBICHUS (IIPOIECChI) M OOBSACHATH MX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KMHETHYECKOM  TEOPUU  CTPOEHUS  BEIIeCTBA M DJIEKTPOJAMHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIKCHUE, CBOOOHOE MaJICHUE Tell, ABMKCHUE 0 OKPY)XHOCTH, MHEPIIHS,
B3auMOJIeHCTBUE Ten, TUQdy3us, OPOYHOBCKOE JBMIKCHUE, CTPOCHUE JKUIKOCTSH W TBEPIBIX TEJ, U3MCHECHHE
o0béMa Ten mpu HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, HCHapeHue, KOHJIEHCAllMs, IUIaBJICHUE,
KpUCTAJUTH3allUsl, KUTIEHWE, BIKHOCTh BO3/yXa, MOBBIIICHHUE JAaBJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocyzie, CBA3b MEXKIY NapaMeTpaMu COCTOSIHMSI ra3a B H30IpOIeccax, 3JeKTpU3alus TeJ, B3auMOJeHCTBUE
3aps/0B;

OTNHUCBHIBATh MEXaHWYECKOE JIBI)KCHHE, UCIOJIb3yd (U3UYECKHUE BEIMYMHBI: KOOpPJIWHATA, IIYTh,
nepeMeleHue, CKopocTb, YCKOpeHHe, Macca Tena, Cuia, UMITYJIbC Tela, KHHEeTHYeCKasi SJHEPIHsl, MOTeHIIHaIbHas
SHEPTHsI, MEXaHUYECKasi paboTa, MEXaHUYECKask MOIIHOCTD; MTPU OMMCAHUU TIPABMIIHBHO TPAKTOBATh (PU3NUECKUIA
CMBICJI MCIOJIb3yeMbIX BEJIWYWH, UX O0O03HAYCHUS W C€IUHHIIBI, HAXOJUTHh (OPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(MBUYECKYIO BETUINHY C APYTUMHU BETUINHAMU;

OTIMCHIBATh M3YYCHHBIC TEIIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCTIONIB3Yysd (DU3UUECKUE BEIIMUNHBI:
JaBJICHUE Tasza, TeMIeparypa, CpeaHsAs KUHETHYeCKass OJHEPrusi XaoTUYECKOTO JBWIKEHUS MOJIEKYII,
CpeIHEeKBapaTUYHAasi CKOPOCTh MOJIEKYII, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS dHEprus, paboTa raza, koapduurueHT
MOJIE3HOTO JICWCTBUS TEIUIOBOTO JBUTATeNsl; MPH OMHCAHUM MPABUIBHO TPAKTOBATh (PU3WYECKHM CMBICI
UCIO0JIb3YeMbIX BEJIMYHMH, UX 0003HAUEHUS U €AMHULIBI, HAXOAUTh (GOPMYJIbI, CBA3BIBAIOIINE TaHHYIO (HU3HUECKYIO
BEJINYMHY C IPYIrUMU BEJINUYMHAM;

ONKCHIBATh HM3yYCHHBIE JJIEKTPUYECKHE CBOMCTBAa BELIECTBA M DJICKTPUUECKUE SIBJICHUS (TPOLIECCHI),
UCIOJIb3YSl (U3NYECKUE BEIUYMHBL: DIIEKTPUUYECKUM 3apsji, AJIEKTPUYECKOe I0Jie, HANpPsHKEHHOCTh IOJIA,
MOTEHIIUAJ, PA3HOCTh MOTEHIIUAIOB; IPU OMUCAHUU IPABUIBLHO TPAKTOBATH (PM3NYECKUI CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, UX 0003HAYEHUS U €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO0 BETHYHUHY C
OPYTUMU BEJIMYUHAMU;

aHAJIM3UPOBATh (PU3MUYECKUE MPOLECCHl U SIBIICHUS, UCHOB3Ys (GU3MUYECKUE 3aKOHBI U MPUHIIUIBI: 3aKOH
BcemupHoro Tsarotenusi, |, Il u Il 3akonbpl HproTOoHa, 3aKOH COXpaHEHHS MEXaHHYECKOW SHEPruM, 3aKOH
COXpaHEHUsl UMIYJIbCa, TPUHIUI CYNEPHO3ULIMHA CUJI, IPUHIMUI PABHONPABUS MHEPLUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUI0 CTPOEHUSI BEILECTBA, I'a30BbIE€ 3aKOHBI, CBSA3b CPEIHEW KUHETUYECKOM
SHEPrUM TEIJIOBOTO JIBUKEHHS MOJEKYI ¢ aOCOJIOTHOM TeMIepaTrypoi, MepBblil 3aKOH TePMOJINHAMUKH, 3aKOH
COXpPaHEHHUs AIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BhIPAKEHUE U YCIIOBUSA (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHIUIBI JEHCTBUS MAIlMH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3inyaTh
yCIOBUS UX O€30MaCHOTO UCTIOIb30BAaHUS B TIOBCEHEBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI M0 MCCIENIOBAHUI0 (DU3UYECKUX SBJICHHM U IMPOILIECCOB C HCIOIH30BAHUEM
NpSIMBIX U KOCBEHHBIX HW3MEPEHHH, Npu 3ToM (HOpMyIupoBaTh MpoOieMy/3afadyy W THUIOTe3y Y4eOHOTO
AKCIEPUMEHTa, COOUPATh YCTAaHOBKY U3 MPEIIOKEHHOTO 000pYIOBaHUS, MPOBOIUTH ONBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYILIECTBIISTH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETTMYUH, IIPU STOM BBIOUPATh ONTUMAIHHBIN
Croco0 U3MepeHus U UCTIOIh30BaTh U3BECTHBIE METOIbI OLICHKH MMOTPEITHOCTEH H3MEPEHUI;

HCCIIEIOBATh 3aBUCUMOCTH MEX Ty PU3NIECKUMU BEJTMUMHAMU C HCTIOIb30BAaHUEM MPSMBIX U3MEPEHUH, TpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yNIbTAThl OTYYEHHOU 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BUJIe TaONHI U TpaUKOB, JeNaTh BBIBOJBI MO PE3yIbTaTaM HCCIEIOBAHUS;



coOmoarh mpaBwia 0O€30MacHOrO TpyZa MpH MPOBEICHUM MCCIEIOBAaHUN B paMKax y4eOHOTO
HKCTIIEPUMEHTA, y4eOHO-HUCCIIE0BATENBCKON M MPOEKTHOM NEATETBHOCTH C HCIOJIb30BAaHHEM H3MEPUTEIbHBIX
YCTPOKCTB M J1a00paTOPHOTO 000PYIOBAHNUS;

pemaTh pacy€THbIe 3a7a4Ml C SBHO 33aJaHHOM (DPU3NYECKON MOJIENbIO, MCIOJNB3Ys (PU3NYECKHe 3aKOHBI U
NPUHIUIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/aud BBHIOMPATh (U3MUYECKYIO MOJIENb, BBLACTATH (U3UUECKUE
BETUYMHBI U (OPMYJbI, HEOOXOAUMBIC sl €€ pelIeHHUs, MPOBOJUTh PAcU€Thl M OICHUBATh PEATHHOCTH
MOJIyYCHHOTO 3HaYCHHSI (PU3NYECKON BEIINIHHBI,

pemaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAMBAThH JIOTUYECKH HENPOTHBOPEUYHMBYIO IIETIOUKY PACCYKICHHHA C
OTIOPOi HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKHUE SIBICHHUS,

MCIIOJIB30BATh MPU PEHICHUH y4eOHBIX 3a7a4 COBPEMEHHbIC WH(OPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA,
CTPYKTYPUPOBAHHS, WHTEPIPETAMA M TMPEACTABICHUS Y4eOHOW W HAYYHO-TIOMYISIPHOW HWHPOpPMAIUH,
MOJIy4CHHOH M3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH TOIy4aeMyt0 HHPOPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIJIa POCCHICKUX M 3apyOS)KHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHEHUE
MPOIIECCOB OKPY)KAOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

MCTIOJIH30BATh TEOPETUYECKUE 3HAHMS 10 (PHU3HKe B MOBCETHEBHOM JKU3HU LTS oOecrieueHus 0€3011acHOCTH
npu oOpameHnn ¢ MpUOOpaMy U TEXHHYECKUMH YCTPOMCTBAMHU, TSI COXPaHEHUS 30POBbS U COOIIOZCHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIEH Cperie;

paboTaTe B TpyIIe C BBHIMOJHEHHEM PAa3IMYHBIX COIMAJIBHBIX POJICH, TUIAHUPOBATh pPabOTy TPYIIIHL,
paIMoHAIBFHO paclpeeNaTh 003aHHOCTH U TUITAHUPOBATH JIESITEIbHOCTD B HECTAHIAPTHBIX CUTYAIUX, aJICKBATHO
OIIGHUBATh BKJIAJ KaXKJIOTO M3 YUACTHUKOB TPYIIIBI B PEIICHHE PACCMAaTPHBAEMOH ITPOOIIEMBI.

K xonmy oOyuenumst B 11 kJjiacce NpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPaKaTh
COPMHUPOBAHHOCTh y O0YUAFOIINXCS YMEHUI:

JEMOHCTPUPOBATH Ha TIPUMEPAX POJIb U MeCTO (PM3HUKH B (POPMHUPOBAHUN COBPEMEHHON HAYIHON KapTHHBI
MHpA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU U TEXHOJOTHH, B TPAKTHUYECKOHN NIEATEIbHOCTH JIIOJEH, LIEIOCTHOCTh U
€IMHCTBO (PU3NIECKOI KapTHUHBI MHPA,

YUUTHIBATH TPAHUIIBI IPUMEHECHUS H3Y4EHHBIX (PU3UUECKUX MOCTICH: TOUCUHBIH AIEKTPUUCCKHA 3apsi, Tyd
CBETa, TOUCYHBIH MCTOYHHK CBETA, sJCpHasi MOJCIh aTOMa, HYKIOHHAs MOJENThb aTOMHOTO SIIpa MPH PEIICHUN
(bu3UYecKuX 3a1a4;

pacro3HaBaTh (GU3UYECKUE SBJICHUS (TIPOIIECCHI) M OOBACHATH UX HA OCHOBE 3aKOHOB DJICKTPOJIMHAMUKHU U
KBaHTOBOW (DM3WKHU: AJIEKTPHUYECKAsl MPOBOIMMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKA, B3aMMO/ICHCTBIEC MarHUTOB, AJICKTPOMAarHUTHAsT WHIYKIUS, ICHCTBHE MarHUTHOTO TIOJISI HA MPOBOJHUK C
TOKOM M JIBHDKYIIHICS 3apsi]l, SICKTPOMArHUTHBIC KOJICOAHUS U BOJIHBIL, IIPSIMOJIMHEHHOE paCcIPOCTPaHEHHE CBETa,
OTpaKeHHe, mpejoMieHue, wuHTepdepeHnus, audpakuus | [OJSIPU3alMs CBETa, JHUCIEPCHs CBETa,
dboTornekrpuueckuii dhdext (bhoTodaddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBCHHAS! M HCKYCCTBEHHAS PaIMOAKTUBHOCTb;

OIKCBIBATh M3yYCHHBIC CBOWMCTBA BEIIECTBA (IJCKTPUYECKUE, MATHUTHBIC, ONTHUECKHUE, AICKTPUUYCCKYIO
MIPOBOJIUMOCTh PA3JIMYHBIX CPEJT) U DIIEKTPOMATHUTHBIC SBJICHUS (IIPOIIECCHI), UCTIOIb3Ysl (PU3NUCCKUE BETHUNHBIL:
AIIEKTPUYECCKHIA 3aps, CHJIA TOKA, 3JCKTPUYECKOE HANPSHKCHUE, DJICKTPUYECKOE COMPOTHUBIICHUE, Pa3HOCTh
MOTEHIMAJIOB, 3JICKTPOIBUXKYINAsl CHJIa, pab0Ta TOKA, MHIIYKIIMsl MATHUTHOTO TOJIs, criia Amniepa, cuia JlopeHna,
WHIYKTUBHOCTh KATYIIKH, YHEPTUsS AIEKTPUYECKOTO M MArHUTHOTO TOJEH, mepuoa M YactoTa KoseOaHHil B
KoJiebaTeNbHOM KOHTYpE, 3apsAl U CHJIa TOKa B TMpOIlecCe TapMOHHYECKHX JJIEKTPOMATHUTHBIX KOJEOAHU,
(OKyCHOE pacCcTOSHUE U ONTHUYECKas CUjla JIMH3BI, MPU OMHUCAHUH MPABWILHO TPAKTOBATH (DU3MUECKUN CMBICI
UCIIOJIb3YeMBIX BEIWYMH, WX OO0O3HAYeHUS H EAMHUIIBI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIOIINE JAaHHYIO
(u3UUECKyI0 BEIUUMHY C IPYTHMH BEJIMYNHAMHY,;

OTIHCHIBATh M3yYCHHBIE KBAHTOBBIC SIBICHUS U IMPOILIECCHI, UCTOIBb3YS (PHU3HUECKHE BEIHUYUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPTUsS U UMITYJIbC (HOTOHA, MEPHOJ] MOoTypacasa,
SHEpPrusi CBSA3M ATOMHBIX SA€p, NMPU OMUCAHWM TMPABWIBHO TPAKTOBATH (DU3MUECKHUN CMBICI HCIOJIB3YEMBIX
BETTUYMH, NX 0003HAUEHUS W €IUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE TAaHHYIO (U3UYECKYIO BEIMYUHY C
JIPYTMMU BETUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NIECKON BETUUHUHBI;

aHAIM3UPOBATh (PU3MUECKUE MPOIIECCHl U SIBICHUS, UCTONB3Ys (PU3MUECKUE 3aKOHBI W MPHUHIIMIIBL: 3aKOH
Owma, 3aKOHBI MMOCIEIOBATEIILHOTO U MapauIeIbHOTO COSAMHEHUS MPOBOJHUKOB, 3ak0H J[xoyns—JIeHna, 3akoH



JIEKTPOMAarHUTHOM MHAYKLUHU, 3aKOH HPSIMOJIMHEWHOIO pPacHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DiHIITeHHa s (orodddexra, 3aK0H COXpaHEHHsS] SHEPTUH, 3aKOH
COXPAaHEHHUs MMIIYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsiia, 3aKOH COXPAHEHHS MAacCOBOIO YHCIA,
noctyiatel bopa, 3aKOH pagIuoaKTUBHOTO pacraja, pyu TOM pa3iInyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €ro
MaTEeMaTU4YeCKOE BEIPAKEHUE U YCIOBHS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

ONpEEIATh HAllpaBJICHUE BEKTOpAa MHAYKLUUU MAarHUTHOTO MOJIS MPOBOJHHMKA C TOKOM, CHJIbl Amiepa u
cunbl JlopeHiia;

CTPOUTH U OIMCHIBATh N300pakKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh 9KCIEPUMEHTHI N0 HCCIEIOBAHUIO (PM3MUECKUX SIBICHUH M MPOIIECCOB C HCIOJIH30BAHUEM
OpSMBIX M KOCBEHHBIX HM3MEpEHHil: mpu 3ToM (HOpMYyIHpOBaTh MpoOiieMy/3agady M THIOTE3y Yy4eOHOTO
AKCTIEPUMEHTa, COOMPATh YCTaHOBKY M3 NPEIIOKEHHOTO 00OpYyIOBaHUS, MPOBOJUTH OMBIT U (POPMYIHUPOBATH
BBIBOJIbI;

OCYILIECTBJISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYMH, IPH 3TOM BbIOMpaTh ONTUMAJIbHBI il
Croco0 U3MepeHus U UCIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHNI;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKMX BEIMYMH C HMCMOJIb30BAHUEM MPSMBIX HU3MEPEHUIl: MpU ATOM
KOHCTPYMPOBATh YCTaHOBKY, (GUKCHPOBATh PE3yJIbTAThl MOIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUJIE
Tabnui 1 rpaduKoB, JeIaTh BHIBOBI IO PE3yabTaTaM UCCIIEI0BaHUS;

coOnrofaTh mpaBuia 0Oe30macHOro Tpyda MpH MPOBENCHUHM UCCIEJOBAHMM B paMKax Yy4eOHOro
AKCIEPUMEHTA, Y4eOHO-UCCIeI0BAaTENbCKOW U MPOEKTHON NESATENIbHOCTH C UCHOJIb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOWCTB U JIa0OPATOPHOTO 0OOPYIOBAHHS;

peraTh pacu€THBIE 3a/Ja4d C SIBHO 33/IaHHON (DPU3MYECKON MOJIENbI0, MCTIONb3Ys (PU3UYECKUE 3aKOHBI U
MPUHIIMIBI, Ha OCHOBE aHalu3a YCJIOBMS 3aJlaud BbIOMpATh (PU3UYECKYIO MOJENb, BBIIACIATH (U3NUYECKHE
BETMYMHBI M (OpPMYJbl, HEOOXoAWMble sl €€ pellleHus, MPOBOAUTH pacu€Thl M OLEHUBATh pPEaIbHOCTh
MOJIy4EHHOTO 3HaUCHUsI (PU3NUECKON BEIINUMHBL,

pelaTs KauyeCTBEHHBIE 3alayM: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEYMBYIO LIETIOYKY PACCYXKACHHH C
ONOPOH Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKHUE SIBJICHMUS,

UCIOJb30BaTh MPU PEIICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU AJIS MOUCKA,
CTPYKTYpUPOBaHUS, HWHTEPIpPETALMU M TPEACTABICHUS YU4eOHOH M HaydyHO-NONYJIAPHOW HH(MOpMAIUH,
MOJIy4EHHOH U3 pa3IMYHbIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIY4aeMy0 HHPOPMALIHIO;

OOBSICHATh NMPUHLMIIBI ASHCTBUS MAIllMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3jIM4aTh YCIOBHS UX
0€30I1aCHOT0 MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HM;

IPUBOAUTH IPHUMEPHl BKJIAJAa POCCUHCKUX U 3apyOeXHbIX YUEHBIX-(M3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUpa, B pa3BUTHE TEXHUKU M TEXHOJIOT U],

HCIOJb30BATh TEOPETUUECKUE 3HAHUA N0 (PU3KKE B IOBCEAHEBHOM XKU3HU Ul 0OecrieueHHs 6€3011acCHOCTH
pu oOpaleHny ¢ NpudopaMy U TEXHUYECKUMH YCTPOMCTBAMHU, JUIsl COXpaHEHHs 3J0POBbsl U COOJIOECHUS HOPM
9KOJIOTMYECKOTO MOBEJIEHUS B OKPYKAIOILLEN CPELE;

paboTaTh B IpyIIle C BBINOJHEHHUEM pa3IMYHbIX COLMAIBbHBIX POJIEH, IUIAHUPOBaTh pabOTy TPYIIbI,
palMOHANIBHO paclpeeNaTh 0043aHHOCTH U IUNIAHUPOBATh JESITEIbHOCTh B HECTAHIAPTHBIX CUTYaLUAX, aJIEKBATHO
OLIEHUBATh BKJIAJ KaX10T0 U3 YYACTHUKOB I'PYIIIbI B PELICHUE PAacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
TeMIPOrPaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
1.1 ®dwusuka 1 METo ay4HOTO TI03HA 2 brbmmorexa OK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1 h Epgﬁ:ﬁiﬁiilru 17541b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 2neKTpUYECKUN TOK. Tokn 12 bubnuorexa [JOK
' B Pa3JINYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
TEMIIPOrPaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
MaruautHoe noJje. DJIeKTpoMarHuTHast bubnnorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U JIEKTPOMArHUTHBIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI ClIEIMAJIBHON TEOpUH 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOM ONTUKU 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOE SIJIPO > https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6moreka [IOK
A1 4
0 Obobmaroniee nosToperie https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
PezepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YuebHo-MeTOANYECKOE 00ecniedeHHe 00pa30BaTeIbHOIO MpoLecca
O0s3arenbHbIe y4eOHbIe MATEPHABI VI YYCHHKA

» ®duswnka, 10 kace/ I'.S1. Mskumes, b.b. byxosnes., H.H. Cotckuit; mon penakmueiit H.A.
[TapdenTreBoii, 8-¢ n3nanue; Mocksa, IIpocBemenne

» ®dusuka, 11 wrace/ I'.51. Mskumes, b.b. Byxosnes.,B.M. Uapyrun; nox penakiueit H.A.
[TapdentbeBoii, 7-e nuznanue; Mocksa, [IpocBemnienue

MeToauueckue MarTrepuaJbl 1Jd YIUTEJIA

» GenepanbHas paboyas mporpamMma cpenHero oomero odpazoBanus "®Ousnka" (0a30BbIM YPOBEHB) IS
10-11 xmaccoB o01eoOpazoBaTebHBIX opranu3anuii. Mocksa, 2023 ro.

» Gusuka. bazoserit yposens. 10-11 kimacc: metomuueckoe nocodue / I'.51. Msxumies u ap.
Hudposbie 06pa3oBaTe/ibHbIE PeCYPChl H PeCyPChl CeTH HHTEPHET

* bubnmoreka I{OK http://m.edsoo.ru/

« https://lesson.edu.ru/catalog

* bubnmoreka LIOP www.school-collection.edu.ru

* Buzneoypoku 1 KOHCIIEKTHI JJIsl yYUTENeH U IIKOJIbHUKOB

https://videouroki.net
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