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INOACHUTEJIBHAA 3ATINCKA

Pabowas mporpamma mo mpeamery «®Pusumka»  pazpaboTaHa B COOTBETCTBHU C
TpeOoBanusiMu  DenepaqbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIbHOIO CPEAHEro  OOILero

oOpa3oBaHus (ymeepoicoen npuxazom Munobpuayxu P® om Ne 371 ot 18.05.2023 r.,
KOHIICTILIUEH MpernoaBaHus yaeOHoro npeaMera «Pusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUsaX
Poccuiickoit @enepanuu, peaau3ylOIIUX OCHOBHBbIE 00111€00pa30BaTEIbHBIE MPOTPAMMBI
(Y1Bepxnena Pemennem Komnernn MunucteperBa IlpocBemenust Poccuiickoit denepanuu,
npotokoi ot 03 gexabpst 2019 r. NellK-4BH), ¢ yuerom DenepasbHON 00pa30BATEIHHOU
IpoTrpaMMbl cpeiHero olrmiero oOpa3oBaHusi, YTBEPKACHHOW npukazoM Munnpocseuienus PO
oT 16 HOAOps 2022r. Ne994.,

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IETeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TAaKKe YYUTHIBAET HEOOXOTUMOCTH pealln3alliil MEXIPEAMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETallpelIMETHhIE, NpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®u3rkKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIbI, BEICTYMAas B KayecTBe y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIIUN [Jisi €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIEHUH, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3ydeHue Gpu3nKku BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPYU BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCEX pa3fesioB (PU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBaHHE TPEACTaBIECHUH O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoiIb30BaHUE T'YMaHUTapHOTO
noTeHuuata GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU TPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peaan3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUs,
MNOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHBl C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOIeM pPallMOHAIBHOTO MPHPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIOTCS (pU3MUeckue Teopuu ((GOpMHUpPOBaHHME IPEACTABICHUH O CTPYKType HOCTPOCHHMS
¢usudeckoil TeopuH, poiaM (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJI ONUCAHMS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN 1T0IX0/] B Kypce (DU3UKU pealln3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 00pa30BaTENIbHOTO
npolecca UCXOos U3 0COOEHHOCTEH IUIaHUPOBAHUS U OCHaleHUs kabuHeta (usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE HNPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/eioB. [ KaueCTBEHHBIX 337a4 NPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MaTepHalbHO-TEXHHUYECKOMY
oOecrnieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (hM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyUYHOro IuKiIa. B kaOunere
(GU3HUKH T0JIKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE IS BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpanMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUUM C IMPHUHLHUIIOM
MUHUMAaJIBHOM JOCTaTOYHOCTH M 00ecrevynBaeT MOCTAHOBKY IEPEUYMCIEHHBIX B IPOrpaMMe Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHHE Al YYEHHUECKUX MPAKTHUECKUX paboT ¢dopmupyercss B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AaHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJle TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUIH OOBACHATH SIBICHHS C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUH U
HaYYHBIX J0Ka3aTeJIbCTB;



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

JlocTikenne 3TUX menel oO0ecreyrBaeTcsi PEelIeHHEM CICAYIOMMX 3afad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

NpPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECCKUE 3HAHUS I OOBSICHCHHS
buU3MYECKUX SBJICHWA B TPUPOJE W IS NPUHATHS TPAKTHUECKUX PEIICHUH B
TIOBCEIHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pPa3IMYHBIX 3334 C SBHO 3aJaHHON (hu3H4YecKoi
MOJIENBIO, 3aJad, NOJpPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHue (pU3HUECKOn
MOJIEIH, aJICKBATHON YCIIOBHUSM 3aJ1a4H;

MOHWMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEIY;

OBJIQJICHUE METOJAMU CaMOCTOSITSILHOIO TUIAHMPOBAHUS M TIPOBEACHUS (PU3HUSCKUX
OKCIIEPUMEHTOB, aHAJIW3a W  HHTEpIpeTald  WHPOPMALUHU,  ONPEICICHUS
JIOCTOBEPHOCTH IMOJyYCHHOTO Pe3yiIbTaTa;

CO3JIaHUE YCJIOBUU JIJISl Pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON
JESTCIILHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOmiero odpa3oBaHUS
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gpu3nke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAaHHBIM, YYMTEJb JellaeT BBIOOP MpOBeIAeHHS 1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOEHHOCTENH 00YUaIOLIUXCS.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSL.

Ponp m Mmecto us3uku B (GOPMHPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMelleHUl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonuneriHnoe nBuxeHue. J[IBH>keHME MATEpHAIbHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBHXKCHHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE IIEPEIAUH.

Jlemoncmpayuu

Mopens cuctemMsl OTCUETA, HITIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[TpeoOpa3zoBaHre ABMXKEHUN € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpagnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOUIEHUS ~ MEXAYy  OyTAMH,  NPOWIEHHBIMM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
HayaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpuaiun otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. MHepimanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HeroToHa ais
MaTepUalibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

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

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



Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUS U cuia TpeHus nokos. Koaouiment tpenus. Cuna conpoTUBIEeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHIT TPEHUS TTOKOS1, KAUE€HUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOIIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PEakTUBHOE JBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTennmanpHas YHEPTUs Tea BOJIM3U MOBEPXHOCTU 3EMITH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMCTBAa M NPAKTHYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydyeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHUE.
bpoynoBckoe nBmwxkenme. Qudbdys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BellecTBa. MoJienu CTpOEHHs Ta30B, KMAKOCTEH M TBEPABIX Tel M OOBSACHEHHE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoindyecTBo BellecTsa.
[TocrosinHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
UaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOH »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacraBieHe U30MPOIIECCOB: H30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnpiTel 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUSA UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeabHOro raza. Buel Teruonepenaun: TeI0ONPOBOAHOCTh, KOHBEKLIUS, U3ydeHHE. Y AelbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMOCTh TPOLIECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
Ter1oBbIX MamnHax. Koagdunuent noneznoro aeictBus terioBod Mamuubl. [ukin KapHo u
ero ko3¢ (UIMEHT NOJE3HOT0 IeHCTBHSL. DKOJIOrHYeCKHe IPOoOIeMbl TEIIIOHEPTeTHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ JEMCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXxa. HaceleHHbIi nap. YaenpHas TEIoTa napooOopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBimeHne W KpucTauM3anus. Y aelbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJOTMHU IOJIYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3mepeHre OTHOCUTENBHOU BJIAKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >I€KTpUUYECKHX 3apsIOB.
[IpoBoIHUKY, TUATIEKTPUKH U MTOTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsnoB. 3akoH Kymona. ToueuHblid  3J€KTpUYECKH — 3apsl.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nois. IlpuHuun cyneprno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexkrpocratudyeckoro modsi.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpOoBOIHUKY U AUBJEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkoctb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUUECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3eKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOMIAAY  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

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

DIIEKTPUUECKHUI TOK. Y CIIOBUS CYIIIECTBOBAHHUS JICKTPHUECKOTO TOKA. VICTOYHWKH TOKa.
Cuia Toka. [IoCcTOSIHHBIN TOK.

Hampsixenune. 3akon Oma 11 y4acTka HEenu.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COMPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa M BHYTPEHHEE CONMPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH Oma asis
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.



DneKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKHI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelmaHHOe COeIMHEHUE IPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBoit pa3psg 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOI0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumoresa, (Qu3nyeckass BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpaQuKu U CBOMCTBA, TPUTOHOMETpUYECKHe (DYHKIIMM: CUHYC, KOCHUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B )KMBOW IMpupoae, 1ud¢ys3us, ocMocC, TEMI000MeEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEaul, TEMJIOBOE PAaBHOBECHUE), IIEKTPHUUECKUE SIBIICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBa METAJIOB, JIEKTPOJIUTHYECKAs JUCCOLUALNS, TaIbBAHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCTIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHus, mapoBas TypOWHa, OBITOBOU
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE



HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYecKas  3allluTa,  3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, AJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
Bekrop marautHONM MHAYKIMU. [IpMHIMI Cynepno3uuyu MarHUTHBIX 1OJIei. JIMHUY MarHUTHOM
uHAyKuuy. KapTuHa TMHUIA MarHUTHOW MHIYKUUU ITOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHMI MHIYKIIMM MAarHUTHOIO IOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwia Amniepa, €€ MOJlyJIb M HalPABJICHHE.

Cuwia Jlopenna, e€ MOAynbp M HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue snekTpoMarHuTHOM wuHAYKUMH. [lOTOK BekTOpa MarHUTHOM MHIYKLHH.
DIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYHIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YaCTUII, MHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHOM WHYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomazcHumHvle Koae0anus
Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue Kkojebanusa. [apmoHHueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasSTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuii. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIBHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamImuX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPeOICHUE BSIEKTPUUECKON HSHEPIUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb30BaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHUE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomuol

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MAJIBIX KOJieOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue MepeMEHHOrO TOKa B ILENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3Iy4EHHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, IMpeJoMJIeHHe, Moyspu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEeHEHME 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBS3U U TeAEBUACHUA. Pagronokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajiap, paguoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenne otpaxxeHus U NPEIOMICHHSI MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsimonuHeitHoe pacpocTpaHeHrEe CBETa B OJHOPOJIHON CpeIe.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaie.

[Ipenmomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOwupatonue W paccewBaronive JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
onTHYEeCKas cuiia TOHKOW JuH3bL. [locTpoeHne n3o0paxkeHHil B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTKa, MOISAPOUI.

Jlemoncmpayuu

[IpsiMmonuHEITHOE pacHpOCTpaHEHHE, OTPaKEHUE M IperomiieHne cBeta. Onruueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cieIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, MPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHU U COKPAILIEHUE JTUHBI.
OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M sHEPruM POTOHA C €ro YaCTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTue u wucciaenaoBanue Gorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
JaBnenue cBera. OnbiTel I1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTolrneMeHT, (GOTOIATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
monenb atoMa. [locrynarer bopa. Usnydenue u nornomieHue GOTOHOB NpU MEPEXOAe aroma C
OJIHOTO YpOBHSl BSHEpruum Ha Jpyro. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPruM aroma
BOZOpPOJA.
BousinoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayain3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBIM AaHAJIN3
(CTIEeKTpPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopguenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue muHeRvyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHThI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeeneHnio cocTaBa pagioakTUBHOTO U3ITy4eHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eitsenOepra—VIBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsbl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-uszinyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peakuuu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTo/p1 HaOJIOIEHUS M PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUI.
@dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoi KapTHHBI MHpAa.
TexHuuyeckue ycTpoiCTBa M MPaKTHUECKOE NMPUMEHEHHE: J103UMEeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Oomoa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbl  pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUEHHUE
ACTPOHOMHUH.

Bup 38é3qH0r0 HebOa. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUANMOE JBIKEHUE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocjea0BaTenbHOCTU. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMK CoJHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AIPBI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0marmniee noBTOpeHne

Ponp ¢u3WkuM W acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUAIBHOH H
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, pPOJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3UUECKON KapTHHBI MUpPA B 00IIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIepKaTENbHBIX MEXIIPEAMETHBIX CBS3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TpUTOHOMETpUYecKue (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU 0100 TPEYTOILHUKOB, OTMPE/IeNIeHUe TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nexrpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTelabHbIE BUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIE
OpraHU3MBlI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Py, (poTochEéMKa 3eMHOI
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: MTMHUM DJIEKTPOIIEpead, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHIYKIIMOHHAsI TIeYb, pajap, pPaauoONpUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meusp,
MPOEKIIMOHHBIN anmnapat, BOJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «Pu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuIMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HATPaBIICHUH BOCIIUTATEIILHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMU  OOydYaloOMerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHH C WX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATSIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH POCCHICKON I'PpaKTAHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYIAPCTBEHHBIM CHMBOJAM, JOCTFDKCHUSM POCCUHUCKHX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEeC K pa3nuuHbiM chepam MpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM M TEXHHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP OyaymIeH
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (PU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYyIbTYpPBl, OCO3HAHHE TJIOOANBHOTO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

IUTAHUPOBAHKUE M OCYIIECTBICHUE JIEHCTBUN B OKpPYKAIOIIEH cpelie HAa OCHOBE 3HAHUS
LeJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

paclIMpeHre OIbITa JIeATEIHHOCTH OKOJIOTMYECKOW HamNpaBIEHHOCTH Ha OCHOBE
UMEIONIUXCST 3HAHUN 10 (pHU3HuKe;



7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEA0BATEIBCKYIO NESITEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble JJornveckue a1eCTBUS:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIATh LIEJIU IeITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBbI C YUETOM aHAIM3a UMEIOIIMXCS MaTEPHATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEJIbHOCTh, OLIEHHUBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU MOCIEACTBUM JAEATEILHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIBHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBhble ucciaenoBaTeabLCKHeE AeiiCTBHS.

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMU (HU3UUECKOM
HayKU;

BIIJICTh HABBIKAMHM YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM JIEATEIbHOCTH B O0JACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHUs 3a7a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIAJETh BHUJAMM JCSATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHHMsS, €ro HUHTEpIIpEeTaluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3aHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3ajady, BBIJIBUTATh
TUINIOTE3y €€ pEelIeHMs,, HaXOOUThb apryMEHThl I JI0OKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEUICHUS 3aJaud pe3yibTaThl, KPUTHYECKU
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMynHpoOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOU AEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 0 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTEePHATUBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTy4YeHHUS WHMOpPMAUU (PU3NYECKOTO COJIEPKaHUsI U3 HCTOUYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIui0 |
MHTEPIIPETAINIO HHPOPMALINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
PEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AMOHHBIX 33/Jad C COOJIOJEHHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;



CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3Ha4YCHWs HMHQPOPMAIMK W IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3HKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON W UHIUBUAYAITBHON paOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENENATh POJIM C YU4ETOM
MHEHHUH Y4aCTHUKOB, 00CY>KIaTh pe3yIbTaThl COBMECTHOU pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcuETHBIX M KAYSCTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JTaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;
pacHmpsATh paMKH YI€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATTIOYTCHHIA;,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO DSPYIAUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
¥ MBICJTUTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA,
UCIIONIb30BATh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MPUHUMATE Ce0sl, TOHNMAas CBOM HEJIOCTATKH M JIOCTOMHCTRA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
pHU3HABaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qoctukeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O00yYarOMIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOM AMOIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JIOCTHIKCHHUIO LIEIA W YCIIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BOSMO)KHOCTCI‘/JI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN OGH_IGHI/ISI, CIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHH:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (QHU3UYECKUX MOAEJe: MaTepuanbHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU pEeLIeHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (uU3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBAa M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
IBUKCHUE 10 OKPYXHOCTH, WHEpIUs, B3aumMopeicTBue Tei, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE JKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNUHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, JIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BIAJKHOCTH BO3JlyXa, MOBBIIICHNUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKpPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEIUYMHBI: KOOpAUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHila, UMIIYJIbC TeJld, KMHETHUYECKas
SHEprusi, NOTEHLMAalbHAs DSHEPIUs, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OMUCAaHUM TPABWJIBHO TPAKTOBaTh (U3UUECKUN CMBICH HCIOJB3YEMbIX BEIMYUH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C ApYTrUMH BEJIMUYUHAMM,

ONKCHIBATh HW3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nyeckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa, Kod(GQUIMEHT MOJE3HOro JEHCTBUS TEIUIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX OOO3HAYEHMS U EIUHMIBI, HAXOTUTh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT HCIONb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUS MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBS3b CPEIHENH KHUHETUYECKOW HHEPrUM TEIUIOBOIO JIBHKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAXKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCiaoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX M  KOCBEHHBIX H3MEPEHUH, @pu 3TOM  (HOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpPATh ONTHUMAJIbHBIM CIIOCOO H3MEPEHUs M HCHOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTU MEXIY (U3MYECKUMHM BEJIMYMHAMM C HUCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (DU3MUYECKHX BEIMYMH B BHUJE TaOiMIl U rpadUKOB, J1e1aTh BbIBObI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU MPOBEICHUM HCCIENIOBAaHMM B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyJOBAHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
¢du3nyeckre 3aKOHbl M NPUHIUIbBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4l BIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIbI, HEOOXOAMMBIE Ui €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3nYecKoi BEIMUHHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEIPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKUe SIBICHMUS;

UCIOJIb30BaTh NPU PELIEHUH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyl0 HHPOPMALIUIO;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH TP 0OpaILeHUH ¢ TPHOOpaMH U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W  IJIAaHUPOBATh JESATENBHOCTH B
HECTAHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLICHMBATh BKJIAJ KaXJIOrO M3 yYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
JeSITeIbHOCTH JII0/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOAeNeil: TOoYeUHBIN
NIEKTPUYECKUIN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHnn GU3NYECKUX 3a/1ay;



pacmo3HaBath (pu3MUecKue sIBICHUS (MPOLECChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JACWCTBUS TOKa, B3aMMOACWCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
UHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JABIDKYIIMHCA 3apsj,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
dorornekrpudeckuii 3¢pdekt (poroaddekr), CBeTOBOE JaBleHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIMYMHBL: DIIEKTPHUUECKUM 3apsij, Ccuia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO IOJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTB
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO IOJeH, MepuoJ M YacTtoTa KojeOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOILECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIONB3yEMbIX BEIIMYMH, WX OOO3HAYCHWS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HaUCHUE (PU3NYECKON BETUUHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIMH, 3aKOH
OPSIMOJIMHEHHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEHHA I (oTodh(dEeKTa, 3aKOH COXpPaHEHUS JHEPrUH, 3aKOH
COXpaHEHMUS HMIIYJIbCa, 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsifa, 3aKOH COXpaHEHUS
MaccOBOTO YHCJa, MOCTynaTtel bopa, 3aKOH paanoakTHBHOTO pacrajaa, MpU 3TOM pPa3IndaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpE/IeNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJioM, TOHKOH JIMH30M;

BBITTOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOILECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y Y4eOHOTO DOKCIEepUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HHU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IPA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTATHl MOJYYEHHOH 3aBHCHMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
UCCIICIOBAHMS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM W TMPOEKTHOW JIEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (PHU3MUECKOW MOJENbIO, HCIONb3YS
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMpPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYCHHOI'O 3HAU€HUs! (PU3UUECKON BETMYMHBI;

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MIPUHIHUIIBI IEHCTBHS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3IuvaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHWSA 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUANIBHBIX POJIeH, MIIaHUPOBaTh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXIOrO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®duswuka, 10 xiracc/ Mskumes I'.51., byxosues b.b., Corckuit H.H. mox penakmueii
[TappentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccuiickas anextponnas mkosna: https://resh.edu.ru/

Wudoypok. Onmnaiin-mkomna: https://school.infourok.ru/videouroki

HurepaktuBHble 1abopatopHsie padoTsl: http://seninvg07.narod.ru/004_fiz_lab.htm.
Bupryanbsnsie maboparopusie pabotsl 1o pusuke: http://www.allfizika.
com/article/index.php?id_article=110.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
No 1/ HaumeHoBaHue pa3ieioB U TeM KosauyecTBo yacoB DJIeKTPOHHbIE
NpPOrpaMMbl Bcero Kourtpoabhbie IIpakruueckme (uudposbie) OP
padoThI padoThI
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmmoreka [JOK
21 Kunevaruia ° https://m.edsc?é).ru/7f41bf72
bubnnoreka [JOK
22 Hunamika ! https://m.edscLJEJ.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 6 1 1 Eﬁg::?/%?e%ii?ﬁ/? 41072
Hroro no paznery 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuorexa [IOK
TEOpUn https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 E&S::?/%.e;iiﬂﬁﬂ 41072
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuorexa [IOK
®da30BBIC TTEPEXOJIBI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
41 IIEKTPOCTATHIA 10 . ﬁgsg/d/ﬁgjasi%ﬂf41bf72
492 ITocTostHHBIN 2neKTpUYeCKnid TOK. TOokM B 12 1 1 bu6muoreka [JOK
Pa3ITUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PeszepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 4
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jaeioB U TeM ngposbie
Ne ni/m OpOrpaMMbE pasi Beero Konrpoabnbsie IIpakruuyeckue f:é p?:f oBAaT e.1)11>m>1 e
padoThI padoThI pecypesr
Pazpnen 1. JIEKTPOAUHAMUKA
11 MaruutHoe nose. JIeKTpOMarHuTHas 11 1 3 Bu6mmoteka [JOK
HHTYKIIAS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U1 BOJIHBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 Bbu6moteka [JOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 1 Bu6moteka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
23 Onrika 10 3 https://m.edsc]i).ru/7f41097c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OcCHOBBI crielIUaNbHON TEOPUH 4 1 bubnnoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znesn 4. KBAHTOBAS ®U3UKA
. bubnuoteka [JOK
4.1 ONeMeHThl KBAHTOBOW ONTHKHU 6 hitps://m.edso0.ru/7f41c97¢
bubnunorexa LIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
43 AToMHO® 7po > https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Paznea S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1

DeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU

7 1

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

bubmmoreka [JOK
6.1 Obobmaromiee nosTopeHue 4 https://m.edsg).ru/7f41097c
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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