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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil mporpaMMbl BOCIHUTAHHS W KOHLEIIMU MPENoJaBaHUs y4eOHOTO
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Copepxanue mporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydaromuxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YUYUTHIBAET HEOOXOJMMOCTHb peaTu3allii MEXKIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIC, MeETallpelIMeTHbIe, NpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cojepkaHue yueOHoro npeaMera «@u3nkay 1mo rojgaM o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyas B KaueCTBE y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM /Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUMX 3HAHUN ONpeNeNseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MIPUMEHSITh HayUHbII METO/1 MO3HAHUS MPY BHITOJIHEHUH UMHU yUeOHBIX HCCIeI0BaHUM.

B ocHOBY kypca (pu3uku 1751 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢uznueckux Teopuil. Benymum B Kkypce sBisiercss (GOPMHUPOBAHHME MPENCTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TIpOodIeMamMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn osxonocusayuu pearusyercsi MOCPEICTBOM BBEICHHUS JIIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (U3MKH Ha ypOBHE CpETHEro o0Imero o0pa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, I'PAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS OMHUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX PaboT, KOTOpHIE B MporpaMme IO (GU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJSI M OLIEHKH, OCYIIECTBISETCS YYaCTHUKAMH OOpa30BaTEIbLHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHKE YENsAETCs PELIEHUI0 Pacu€THBIX U KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. s KayecTBEHHBIX 3ajjad MPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MUYECKOW MOJENTu s CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOro IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpannoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C IMPHUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeyrBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITFHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM MCIIOJIb30BaHUM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHii.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUsT (GPUUKU B 00ILIEeM 00pa30BaHUU SBISIIOTCS:

e (opMupoBaHME HHTEpPEca M CTPEMJIEHUS OOY4YalOLIMXCS K HAayyHOMY W3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE IMPEJICTABICHUA O HAyyHOM MeETOAE TMO3HaHus M (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHsS OCHOB CTPOEHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell o0ecreyrBaeTcsl PelIeHHEM CIEAYIONMX 3ahad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(bU3KKY U 37IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKHE 3HAHUS IS OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJICNIbIO, 3a/lay, IMOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3/1aHue (U3HUUECKOU
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CAMOCTOSITETILHOTO TUJIAHUPOBAHUS U MPOBEACHUS (PU3HMUECKUX
DKCIIEPUMEHTOB, aHallu3a W  HWHTEepIpeTanud  WHGOpPMAlUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi YpOBEHB) Ha YPOBHE CpeaHEro oOIiero oOpa3oBaHUA
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX padboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENh JeJaeT BHIOOp MpOBEACHUS JabOpaTOPHBIX paboT H
OTIBITOB C YYETOM UHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYatoIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHOW Hay4HOH KapTUHBI MHpa, B
IPAKTUYECKOHN AESATEIbHOCTH JIOJIEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHUE. OTHOCUTENBHOCTh MeXaHudeckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe nBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOZYJII0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CcKopocTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue YCTPOMCTBA H MPAKTHUECKOE TMPUMEHEHWE: CHUIOMETp, JIBHKCHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a

MoclieI0BaTeIbHbIE PaBHBIE TMPOMEXKYTKH BpPEMEHU TNpU PABHOYCKOPEHHOM JBUKEHHHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3yueHue NBUKEHNUS IIAPUKA B BI3KOU KUIKOCTH.
N3yuenue NBMKEHUS Teja, OPOLIEHHOTO TOPH30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXEHHUs U cuiia TpeHus nokos. Kosgdumuent tperns. Cuna conpoTUBICHUS
NP ABUKCHUU TeJla B KUJKOCTH WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPIOTO TEJIA.

TexHuuyeckue YCTpPONCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOpMaLInu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Wzydenue nBuxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepraibHOM TOUKH (Tena), CHCTEMbl MaTepUaibHBIX TOUeK. IMIyIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
OHEPIUH.

[TorenunanbHas 3Heprus. [loTeHnManbHas 3HEPrys yupyro aepopMUpOBaHHOM MPY>KUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHUYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOM dHEPIUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon mOoTEHIIMATBLHON SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHel KUHETHYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
n30X0pa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOTY JABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Ormpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHui 00bEMa
KOMHATBHI, TaBJICHHS 1 TEMIIEPATyPhl BO3/IyXa B HEHl.

HccnenoBanue 3aBUCUMOCTU MEKY MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamMuueckas cucTeMa. BHYTpeHHsST dHEPrusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TerioTsl U padota. BHyTpeHHssI SHEprusi 0JHOATOMHOIO
uJeanbHOro rasa. Bujsl Tenionepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporieccaM. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoLeccoB B MpUpoIe.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEIOBBIX MamuH. [Ipeobpa3zoBanus sHEpruu B
TeryoBeIX MammuHaxX. KoaddunueHT monesnoro nerictBus TermioBod mammubl. [ukn Kapao u
ero Kod(hPuIMeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEPrHMM Teja IMPH COBEPLICHWH pPAaOOTHI: BBUIET MPOOKH M3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnpIT 110 a1MabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHnne yaenbHOl TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoovt

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbli nap. Y aenpHas TemioTa napooopa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPONUS CBOMCTB KPUCTAIIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpUMETpP, TEXHOJOTMU IIOJIy4EHHUS COBPEMEHHBIX MAaTepuaioB, B TOM  4YHCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CriocoObI U3MepeHHsI BIaKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U NOJYPOBOJIHUKH. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  anekTpUyecKHH  3apsia.
Onektpruueckoe mnone. Hampsoxk€HHocTs anekTpuueckoro mnons. [lpuHiun cynepno3uuuu
ANEKTPUYECKUX MOJEH. JINHUK HANPS)KEHHOCTH SIIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsHKEHHOTIO KOHAEHCATOpa.

TexHuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anrmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAJHA IUJIACTHUH,
PACCTOSIHUA MEXAY HUMH U TUIIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTpUYECKUN TOK. YCJIOBUSI CYLIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COSUHEHNE ITPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. [lomynpoBoIHUKOBbIE TPUOOPBHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoiiCTBAa M IPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, HCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
ITOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHBIICHHS IWIMHAPUYECKUX ITPOBOJHHUKOB OT JUIMHBI, IUIOIIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoi pa3psig ¥ IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne cMEMaHHOTO COCIMHEHMS PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAY4HbIM (akr, rumores3a, (uznyeckas BeJIHMUMHA, 3aKOH, TEOpHs, HAONIIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCHHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX MPOCKIWU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIOTIEPEIaud, TEIJIOBOE PABHOBECHUE), IIEKTPHUCCKUE SIBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaIbBAaHHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIMUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJibca B TEXHHKE (pakeTa,
BOJOMET W JIpyrHe), IBUTATeNlb BHYTPEHHErO CropaHWs, mapoBas TypOWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWITMOHED, TEXHOJIOTHUHN TIOYYEHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH NpHUHTEp, JJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3amMoAeicTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop marauTHONM MHAYKIMU. [IpUHIMI Cynepno3uuy MarHUTHBIX 1OJIeH. JIMHUY MarHUTHOU
uHayKuuy. KapTuHa AMHUN MarHUTHOW MHYKUWHU MOJISI IOCTOSIHHBIX MArHUTOB.

MarauTtHoe moJie MPOBOAHMKA C TOKOM. KapTuHa JNWMHWN MHAYKIMM MarHUTHOTO ITOJISI
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aAMKHYTOIO KOJBLEBOI'O NMPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIydb M HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

SIBneHue anekTpoMarHuTHOM MHAYKUMM. [IOTOK BEKTOpa MAarHUTHOM HMHIYKLIHH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLINHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe ayekTpuueckoe IMoje. ONEKTPOJABMXKyLIas Cuia WHAYKIUU B IPOBOJHUKE,
JBHKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHAyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH Ty KIIUH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHL], MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIAYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue necTBUSI MOCTOSSHHOTO MarHWTa Ha PaAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nea 5. Kosiebanusi u BoJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbvle KONEOAHU

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, uactora, amrmumrtyna u ¢asza kosnebaHuil. IlpyXMHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojeOaHuil. [IpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEeOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHANOTUsl MEXIYy MEXaHWYeCKMMHU M 3JIeKTPOMAarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs 3HEPrHHM B HJEabHOM KojeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyX/IeHHbIe MeXaHWYeCKue KojaeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPOMarHuTHBIE KOJIeOaHMs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUIECCKOW DHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucnonab3oBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHu4eckue yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHME: DIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTenbHOW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKU
MasITHHK).

HabGnronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

HabGmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaenoBaTebHOM COEAVMHEHUH PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, rabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOa MAJIBIX KOJIeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMH M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCcTpocTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHblE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue otpaxxeHus U MPETOMIIEHUS MEXaHUIECKUX BOJIH.

Hab6monenue uatepdepeHnu u AUPpaKkind MEXaHHUECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH W YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyu cBera. ToueUyHBI UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe H300pakeHUH B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemnoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IECHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAsl OMNTHKA, AU(PPAKIHOHHAS
peméTka, moIspousI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdepeHIIuN CBETA.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszarens IpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zngen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEJILHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymaTel cnenuanibHOM TEOpUHn
OTHOCUTEJIBHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLMI
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPIHs MOKOS.

Paszpnen 7. KBanToBas pusnka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
¢dorona.
OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitnmreitHa s hotodddekra. «Kpacnas rpanuia» Gororddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotordekT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha Jjapyroil. Buael cnektpoB. CHnekTp YpOBHEW 3HEpPruUM aroma
BOZIOPOJA.

Bonnossie cBoiicTBa uyactull. Bonuel e bpoitns. KoprnyckynsipHO-BOTHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paJuoaKTUBHOTO U3TyUYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBSI3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SI€PHOM SHEPIETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHUUECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03MMETp, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIKX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe ©W  MHPOBO33PEHUECKOE  3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue 3BE3/bI, IUIAHETHI, UX BUIUMOE JBUKCHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpPEMEHHBbIE IIPEACTABICHUS O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pas6eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O0o0maroniee noBTOpeHHE

Ponp ¢u3uku u acTpOHOMHUH B IKOHOMHYECKOH, TEXHOJIOTMYECKOMW, COIMATBHOM U
ATUYECKON cdepax esTeTbHOCTH YeJIOBEKa, pOJib W MeCTO (U3NKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKOH Teopun B (GOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3HUECKON KapTHHBI MHpa B 00IIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

Wzydyenne kxypca ¢usuku 06azoBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl YpaBHEHHH, TPUTOHOMETpHUECKUE (DYHKIIMH: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIWH,
MpU3HAKU TI0I00US TPEYTOIBHUKOB, ONIPEIeNICHNE TUIOIIAIU TUIOCKUX Guryp u o0bséma ter.

buonoeus: snekTpudeckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTelIbHBIC IBUKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B XWUBOW MPUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OpTraHU3MBl.

Xumusa: CTpOGHHME aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM perIETKY, CIIEKTPAIbHbBIN aHATIN3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Py, (POTOChEMKA 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIIMOHHAs TedYb, pajap, paJuoNpUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBYU-meun,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «®Dusuka» Ha ypoOBHE CpeqHEro oOIiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yJbTAaThl OCBOEHHS yueOHOro mpeamera «Du3MKa» JOKHBI OTpPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeKIEeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LEHHOCTSM  POCCHICKOTO  OOINECTBa,
pacmMpeHue XU3HEHHOTO OIbITa M OIbITA JIESATEIBHOCTH B IPOIECCE PEaTn3allii OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMUPOBAHHOCTh ~TPAXKIAHCKON TO3MIMKM  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHICKOTO O0IIECTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CaMOYIPABICHUU B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEHICHHS, OPUEHTHUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ICSTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAs SCTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiein
npodeccun 1 peann3oBbIBaTh COOCTBEHHBIC )KN3HEHHBIE TUIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0JIOrNY€eCKOT0 BOCTIUTAHMS:

C(OPMUPOBAHHOCTh IKOJOTMYECKOH KYyJIbTYPhl, OCO3HAHHME TJIOOANIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBUI B OKPY’KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENICTIATH 1SN JACSITSIBHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUU UX JTIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHS B pacCMaTPUBAEMbIX (PU3UUYECKHX SBJICHHSIX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU TOCIEACTBUN JESTENbHOCTH;

KOOPJVMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMHA TOHSITHSIMH W METOoAamMu (pu3uvecKoin
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHUIO Pa3IMIHBIX METOJIOB TTO3HAHWS;

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISBJISITH TIPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a]ady, BBIJIBUTATh
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE peHICHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJa4d B 0OpPa30BATEIBHOM ACSATEIHHOCTH, B
TOM YHUCJIC TIPU U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs WHPOPMALUK U [EJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

OCYILECTBIISITH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATH U UCTIOIh30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUIYaIbHON paOOTHI;

BBIOUpATh TEMATHKYy M METOJbl COBMECTHBIX IEHCTBUI C y4é€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ IOOCTUKEHMIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACOPENCNSIThH POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLEHUBATh UAEU C IMO3ULIHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaILUSAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanms:
CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATEIbHYIO JEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl € Yy4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpATh paMKH y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B o0mactu (U3HKH,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

MCIOJIb30BaTh MPUEMBI pedIeKCUH 71l OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHS TMIHOCTHBIX PE3YIbTATOB OCBOCHHUS IMTPOTPAMMEI TI0 (DHU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOydYarOIUXCsS COBEPUICHCTBYETCS 3MOIMOHATIBHBIM
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHUMATh IMOLMOHAIBHOE COCTOSHUE NAPYTHUX,
YYHUTBIBATh €T0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B NMPaKTUYECKOU
JIeITEeILHOCTH JIIOACH;

YUUTBHIBaTh TPAHMIBI TNPUMEHEHUS H3YUYEHHBIX (U3MUECKUX Mojenel: MaTephabHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, abCOMIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHHE TI0 OKPYXXHOCTH, WHEpHHs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE JKUJAKOCTeH M TBEPIBIX TeJ, M3MEHEHHE 00BEMa Tell NMpU HarpeBaHUU
(oxJ1aXk/1€eHNN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHAECHCALUS, NIABJICHUE, KpUCTAILIIN3aus,
KHIICHUE, BIAKHOCTh BO3/lyXa, MOBBILICHUE NABJICHHS ra3a IIPH €ro HAarpE€BaHUU B 3aKPHITOM
COCyZe, CBA3b MEKIY IapamMeTpaMH COCTOSIHMs Ta3a B H30IpoLeccax, JIEKTPU3aLUs Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAaJbHAs SHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCThb; NpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBHIE CBOMCTBA TEI M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI HCITOJIb3YEMbIX BEITUYHH,
uX O0003HAYEHUS M EOUHHIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIIME JAAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh HU3YUYEHHBIEC 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3yeMbIX BEIWYMH, MX OOO3HAUYEHHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, MPUHIIUI CYNEPIO3ULIMN CHUII, TIPUHITUT
paBHONpPAaBUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHENH KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npobneMy/3aady W TUNOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS M WCIOJIb30BAaTh W3BECTHBIE METOJIBI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIUYWH B BHUJE TAOJUIl U TpaHUKOB, JIe1aTh BHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnronarh mpaBuiaa O€30MacHOTO TpyJa MPU TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTO 000PYI0BAHMUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
dbusznyecKkre 3aKOHBI ¥ TIPUHIIUAIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaYeHUsI (PU3NUECKON BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHHM Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OpMAIOHHBIC
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXPAHEHHUS 3/10pOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEJCHMS B OKPYIKaIOLLEH Cpefie;

paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyNIbl, palUOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KApTUHBI MMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKHM M TEXHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMILBl TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTI'O SIJpa MU pelIeHnn GU3NIECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJIIpU3alUs CBeTa, JUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U ICKYyCCTBEHHAs PaliOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHMUTHOTO Mo, cuina Ammepa, cwia JlopeHna, MHIyKTUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOsSHHE M ONTHYeCKas CHJia JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, WX O00O3HAueHUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUUUHAMH,

ONHUCBHIBATh M3YYECHHBbIE KBAaHTOBBIE SIBIECHUS W IPOLECCHI, HUCMONb3Yys (U3NYECKHE
BEJIMYMHBI: CKOPOCTb 3JICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPIus CBSI3M AaTOMHBIX sEp, HpPU OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE NAHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OPUHUMIBL: 3aKkOH OMa, 3aKOHBI IOCJIENOBATEIBHOIO M MNApaJUIEIbHOIO COEIUHEHUS
MPOBOJHUKOB, 3akOoH JDxoyns—JIeHna, 3akOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpaHEHHUs MMIIYJIbCA, 3aKOH COXPAaHEHHUs DIIEKTPUUECKOro 3apsja, 3aKOH COXpaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTyJIaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
00acTh) IPUMEHUMOCTH;

ONpEeNENATh HAMPABICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIONIb30BAaHWEM TMPSAMBIX UM KOCBEHHBIX HW3MEpEHHil: mpu d3ToM  (POpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHUs (PHU3MUECKUX BEIUYHH, TPH ITOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTHU
buznyecKuX BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCITOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OPaTOpHOro 000pyIOBAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIICNATH (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOAMMBIE M €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

peliarb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LIETIOUKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYCHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJTyYaeMyt0 HH(pOpMaIIHIO;

OOBSICHATH IPUHITUIIBI ICUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, Pa3InvaTh
yCIIOBHS UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus O€30MaCHOCTH MPpH OOpAIeHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHUS 3JI0POBbsI U COOIIOZICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKpYXKaroleil cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTyalMsIX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)JOrO W3 YYaCTHHUKOB IpYIIbl B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl
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Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15
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bubmuoreka [JOK
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngggﬁt&igﬁ};mmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dmsuka, 10 kmace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. oz
penaknueti [TapdenteeBoii H.A., AknmonepHoe o6mecTBo «3maTenscTBO

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

CoOopnuk 3ana4 no gusuke. 10-11 kmaccrel yued.mocodbue aiist o0eodbpa3onar.
opranu3anuii: 6a3oBeii ypoBens/ H. A .IlapdentseBa. — 7-e uzj., nepepad. 1
norm. — M. : [Ipocsemenne, 2017

®dusuka. [Toypounsie pazpadbotku. 10 kiacc : mocobue st

obmieoOpazosar. opranuzanuii / 0. A. CaypoB. — 3-e uzn., nepepad. — M. :

[Ipoceemenue, 2015.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
https://m.edsoo.ru/7f41bf72
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