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INOACHUTEJIBHASA 3AIINCKA

IIporpamma no ¢u3uke 6a30BOro ypoBHsl Ha ypOBHE CpeJHEro oouiero oopa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH 1 TpeOOBaHUM K
pe3yibpTaTaM OCBOCHHsI OCHOBHOM 00pa3oBaTelIbHOW Mporpammsbl, npeacraBieHHbIXx B @I'OC COO, a takxke ¢ yu€toMm (denepaibHO padbouei
IporpaMMbl BOCTIMTaHHS M KOHICMIUM NpenojaBaHus ydeOHoro mnpeaMera «®Pusumka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
denepanyy, pearn3yoIX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

CopneprkaHue nporpaMmsl 1o (pU3MKe HAIIPABICHO Ha (P)OPMUPOBAHHME €CTECTBEHHO-HAYYHOM KapTHHbBI Mupa oOyuatomuxcs 10-11 kmaccos
npu oOyueHuMM HX (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATENBHOCTHOro mnoaxoja. IIporpamma mo (u3MKe COOTBETCTBYET
tpeboBanusm OPI'OC COO K IUIAHUPYEMBIM JUYHOCTHBIM, NMPEIMETHBIM M METAlpeIMETHBIM pe3yibTaTaM OOYyYeHHs, a TaKKe YYUTHIBACT
HEOOXOMMOCTh pEaTU3aIllii MEXIPEIMETHBIX CBs3ed (U3UKM C €CTECTBEHHO-HAyYHBIMH YUEOHBIMH NpeaMeTaMHu. B Hel ompememnsroTcs
OCHOBHBIE LI€JIM U3Y4YeHUs (PU3UKU Ha YPOBHE CpPEIHEro 0O1Iero oopa3oBaHmsl, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH: INYHOCTHBIE,
MeTarpeIMeTHbIE, IpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [UIAaHUpPYEMbIE PE3yIbTAThl OCBOEHHS Kypca GU3UKU Ha 6a30BOM YPOBHE, B TOM YMCJIE IPEIMETHBIE PE3Y/IbTaThl IO TOAaM O0yUYEeHHUS;

e cojaepxaHue yyeOHoro npeamera «Pu3uka» mo rogam oO0yueHus..

dusnka Kak Hayka o Haubojee OOIIMX 3aKOHAX MPUPOAbI, BBICTYNAs B KauecTBe y4eOHOTro MpeiMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B CUCTEMY 3HaHUN 00 okpyxkatouiemM mupe. lIIKonpHBI Kypc QU3MKM — CHCTEMOOOPA3yIOIIUN AJii €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JI€KaT B OCHOBE MPOLIECCOB U SIBICHUMN, U3y4aeMbIX XUMHEH, Onooruel, pusndeckoi reorpadueii u
acTpoHOMHUeH. Mcnonb30oBaHNe M aKTUBHOE NPUMEHEHHE (PM3UUECKUX 3HAHUI ompeessieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIHH B
cdepe PHEPreTUKH, TPAHCIOPTA, OCBOEHUSI KOCMOCA, MOJTYYEHHUSI HOBBIX MAaTE€pPHaJOB C 3aJaHHBIMU CBOMCTBaMHU M Jpyrux. V3zyuenue ¢usuku
BHOCHUT OCHOBHOM BKJIaJl B (JOPMUPOBAHNE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa 00yJaronuxcs, B pOpMUpOBaHUE YMEHUN PUMEHSATh HAyUHBIN
METO/I IO3HAHMSI IPU BBINOJIHEHUN UMU Y4EOHBIX UCCIIEJOBaHUM.

B ocHOBY Kypca ¢u3uku 1y ypoBHS CpeHero o01ero oopa3oBaHus NOJI0KEH psAa HleH, KOTOpble MOKHO paccMaTpUBaTh Kak MPUHLUIIBI
€ro MOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM Kypc SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3lesioB (PU3UKHU,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3HKH.

Hoes eenepanuszayuu. B cOOTBETCTBUHM ¢ HeH Marepuan Kypca (U3MKM O0ObeIUHEH BOKpYTr (u3Mueckux Teopuil. Bemymmm B Kypce
aBIsieTcs (POPMUPOBAHHE IPECTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPUH, BELIECTBE U IOJIE.

Hoesa eymanumapusayuu. E€ peanusanus npeanonaraeT UCIOJb30BaHUE T'YMaHUTApHOTO MOTeHIMala (U3NYECKON HAayKH, OCMBICIEHUE
CBSI3M pa3BUTHUS (PU3HUKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U AKOJIOTHYECKUMHU MTPOOIeMaMu.
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Hoes npuxnaownoi nanpagnennocmu. Kypc (QU3MKM TpeArnonaraeT 3HAKOMCTBO C MIMPOKMM KPYrOM TEXHMYECKHX U TEXHOJOTHYECKUX
IIPUJIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MOCPEICTBOM BBEACHHS JJIEMEHTOB COJEp)KaHUs, MOCBSMIEHHBIX HKOJOTMYECKUM MpolieMaM
COBPEMEHHOCTH, KOTOPBIE CBSA3AHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUs MPoOJieM pallioHaIbHOTO MPUPOAONOIb30BaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

CrepKHEBBIMU 3JIeMEHTaMH Kypca (pH3UKM Ha YpPOBHE CpEIHEro o0miero odpazoBaHus sBISAIOTCS (pusmdeckue Teopuu (hopmupoBaHue
MIPEJICTAaBICHUM O CTPYKTYpE MOCTpOoeHUs GU3NUECKOM Teopun, poiau pyHIaMEHTaIbHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUIX
0 MIPUPOJIe, TPaHUIaX TPUMEHUMOCTH TEOPUH, JJISl ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U TPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN OJIX0/] B Kypce (PU3UKU peain3yeTcs MPEeXk/1e BCEro 3a CUET OpraHU3alui SKCIEPUMEHTAIbHON AeATEeIbHOCTU
oOyyaromuxcs. Jias 6a30Boro ypoBHS Kypca (DM3MKH — 3TO HCIOJIB30BAHWUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
1abopaTopHbIX paboT, KOTOphIe B Mporpamme mo (pusuke oObEAMHEHBI B OOLIUN CHUCOK YYCHHMUECKHUX MpPAaKTHUeCKUX pador. BolaeneHue B
yKa3aHHOM IepevHe J1ab0paTOPHBIX PadOT, MPOBOAUMBIX Ui KOHTPOJS U OLEHKH, OCYIIECTBIIACTCS y4aCTHUKaMU 00pa30BaTeIbHOro IMpoliiecca
UCXOJs U3 OCOOCHHOCTEH IUIAaHMPOBAHMS U OCHalleHus kabunera ¢usuku. [Ipu 3ToM obecrneunBaeTcsi oBiazeHUE OO0YYarOIIMMUCS YMEHUSIMU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs, MCCIECOBAHUS 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH U MOCTAHOBKY ONBITOB MO MPOBEPKE MPEIIOKEHHBIX
TUIIOTES.

bonpiioe BHUMaHuE yaensieTcs pEelIEHUI0 PacUETHBIX U KauyeCTBEHHBIX 3ajad. [Ipu sToM s pacu€THBIX 3aJa4 MPUOPUTETOM SBIISIOTCS
3aJ1a4uM ¢ SIBHO 33JaHHON (PU3NYECKON MOEIbI0, O3BOJIAIONINE TPUMEHSATh U3YUYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3fela Kypca,
TaKk W UHTETpUPYs 3HAHMS W3 pa3HbIX pa3aenoB. s KauecTBEHHBIX 3aJau MPUOPUTETOM SIBIISIOTCA 3aJaHUS Ha OOBSCHEHUE MPOTEKaHUS
¢u3NYeCcKUX SBIEHUM M TPOIECCOB B OKpYXawomlled >Ku3Hu, TpeOyromue BbIOOpa (U3NYECKOH MOAENH JUIsl CUTYyallud IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmMu @I'OC COO k MaTtepuaabHO-TEXHUYECKOMY 00ECTICUeHHI0 Y4eOHOro mpoliecca 0a30BbIid YPOBEHBb Kypca
¢u3MKM Ha YpPOBHE CpelHEro oomero oOpa3oBaHUS JODKEH H3YydaTbCsl B YCJIOBMSIX MPEIMETHOro KaOuHeTa (DU3MKUM WIM B YCIOBHAX
MHTETPUPOBAHHOIO KaOWMHETa IMPEeIMETOB €CTECTBEHHO-HAay4yHOro IMKia. B kaOuHere (U3MKM NOMKHO OBITH HeoOXoaumoe jabopaTopHOe
000pyZI0BaHUE [T BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (PU3MKe YUCHHUECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpalnoHHOEe 00O0pyJaoBaHuEe (opMuUpyeTcs B COOTBETCTBUM C TNPUHIMIIOM MHUHUMAJIbHOW JIOCTAaTOYHOCTH M OOECIeYHBaeT
[IOCTAHOBKY IEPEUYUCIICHHBIX B MporpaMMe Mo (PU3MKE KIIOYEBBIX JEMOHCTpAlMi A WCCIIEeOBaHUS H3Y4aeMbIX SIBICHHH M TPOIECCOB,
SMIOUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGopatopHoe 060pyioBaHME Ui YUEHHUUECKUX MTPAKTUYECKUX PadoT (OPMHUPYETCs B BUIE€ TEMATUYECKHX KOMILJIEKTOB U 00ECTIEYMBAETCS
B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOyuarommxcs. TeMaTHueckue KOMIUIEKTHI Ja00paTOPHOTro 000pyIOoBaHMs AOKHBI OBITh OCTPOSHBI Ha
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KOMIUICKCHOM HCITOJIb30BaHUN AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHJIE IU(PPOBHIX
nabopaTopuid.
OCHOBHBIMU TIETISIMH U3YYCHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBJISFOTCS:
e (opmupoBaHue HWHTEpeca W CTpPEeMIICHUS OOYYAIOIIMXCS K HAYYHOMY HU3YYCHHUIO TMPUPOIBI, Pa3BUTHE HX HWHTCIUICKTYalIbHBIX U
TBOPYECKHX CIIOCOOHOCTEH;
e pa3BHUTHE NMPEICTABICHUN O HAYYHOM METOJIC MMO3HAHUS U (OPMUPOBAHNE UCCIEAOBATEIHCKOTO OTHOMICHUS K OKPYKAFOIIUM SIBIICHUSIM;
e (opmupoBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3y4eHHUSI OCHOB CTPOCHHS MaTepHH U ()yHITaMEHTAIBHBIX 3aKOHOB (DU3HKH;
e (opmupoBaHue yMEHUI OOBSICHSITH SIBJICHUS C UCIIOIH30BaHUEM (DH3UYECKUX 3HAHWUN M HAYYHBIX JJOKA3aTeIIbCTB;
e (opMUpOBaHHE NPEACTABICHUN O POJIM (PU3UKH JIIsl PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHA.
JlocTIKeHHe ITHX Ieieii oOecreunBaeTcs peleHeM CIEeAYIONUX 3a/1a9 B polecce N3ydeHust Kypca (PM3UKH Ha YPOBHE CPETHEro 00IIero
o0Opa3zoBaHMS:
e pUOOPETCHHE CHCTEMBI 3HAHWK 00 00mUX (PM3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIFOUAs MEXaHUKY, MOJICKYISPHYIO
(bU3MKy, JIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPH3UKY;
e (opmupoBaHUE YMEHUH TPHUMEHSTH TEOPETUUYCCKUE 3HAHUS I OOBSICHEHUS (DU3MYCCKHUX SIBJICHHA B TPUPOJEC W JUIS TPHHITHS
MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKU3HU;
® OCBOCHHE CITOCOOOB pEIIeHHs PAa3IMYHBIX 33Jad C SBHO 33JJaHHOW (U3NIECKON MOIEIBIO, 33a/1a4, OJPa3yMEBAIOIINX CaMOCTOSATEIBHOE
co3anue (PU3NUECKO MOJIeNH, aIeKBaTHON yCIOBHUAM 3a7a4u;
e [OHUMaHWE (U3NYECKUX OCHOB W TMPUHITUIOB JCUCTBUS TEXHUYECCKHX YCTPONCTB M TEXHOJOTHYECKHX IPOIECCOB, WX BIIMSHUS HA
OKpY’KaloIlyI0 Cpeay;
® OBJAJICHHE METOJaMHU CaMOCTOSITENIFHOTO TUIAHUPOBAHUSA W TMPOBENEHUS (DU3MUECKUX HKCIEPUMEHTOB, aHANUW3a U WHTEPIPETAINH
nH(OpMaIIUH, OTIPEIETICHHS TOCTOBEPHOCTH TOTYYEHHOTO Pe3ybTaTa;
e CO3JaHME YCIOBUH AJIs Pa3BUTHUSL YMEHUN IPOEKTHO-UCCIIETI0BATENBCKON, TBOPUECKOM JEATEIHHOCTH.
Ha uzydenue ¢usnku (0a30BbIi ypoBEHB) Ha YPOBHE cpeHEro ob1iero oopazoBanus oreoautcs 136 yacos: B 10 kmacce — 68 yacos (2 yaca
B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEZIEIIO).
[IpennaraeMslii B iporpaMmMe 1o (hU3MKe MepedcHb Ja00PATOPHBIX U MPAKTHYECKUX PadOT SIBJISIETCS PEKOMEHIOBAHHBIM, YIUTEIh JIejaeT
BBIOOD MpOBeIeHNUs Ta00PaTOPHBIX PAOOT U OMBITOB C YUETOM WHIUBUAYATHHBIX 0COOEHHOCTEH 00yUaOIuXCsl.
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COJAEP/KAHUE OBYYEHUA

10 KJTACC

Pa3neua 1. dusnuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOAbl MO3HAHUA OKpYXarowmwero mupa. Poiap sKcliepuMeHTa M TEOpUM B IIpoLecce MO3HAHUSA
IPUPOJBI. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (U3NUECKUX SBIEHUN U mpoueccoB. Hayunble rumores3bl. du3nueckue 3aKOHbI U TEOPUU. I'paHHUIBI PUMEHHUMOCTH
¢bu3nveckux 3aKoHOB. [IpUHIIUT COOTBETCTBUSI.

Ponb 1 MecTo (pu3uku B popMUPOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTENbHbIEC TPUOOPHI, KOMIIBIOTEPHbBIC TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHre. OTHOCUTEIbHOCTh MEXAHUUECKOTO BMKeHUA. Cuctema otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaibHONW TOUKH, UX MPOEKIIMH Ha OCH CHUCTEMBI
koopauHaT. CrojkeHue nepeMerieHnii U CI0kKEeHHe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJMHENHHOe JABWXKeHHe. ['paduku 3aBUCMMOCTM KOOpAWHAT, CKOPOCTH, YCKOPEHHS, NMYyTH U
IIEPEMEIEHUS MaTEpUAIBHON TOYKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonnHeliHoe nBuKeHHE. [[BUKeHHE MaTEpUAIIbHOW TOYKH 10 OKPYKHOCTH € IOCTOSSHHOW IO MOJYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JTUHEeWHas ckopocTb. [lepuon 1 yactora oOpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHnuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHNE: CITUAOMETD, ABM)KEHNUE CHAPAIOB, LIETHBIE U pEMEHHBIE TIEPEAyN.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALMs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[Ipeo6pa3oBanue ABMKEHHUM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomEeHHOro MO/ YII0OM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaeHHUs.
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HanpaBiieHue ckopocTH MpH IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMS C LIEIbIO ONPEACIECHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLICHMSI MEXKIY IYTSIMHM, NPONACHHBIMM TEJIOM 3a IIOCICIOBATEIIBHBIC PABHBIE IIPOMEXYTKH BpPEMEHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU C HAYaJIbHOM CKOPOCTHIO, pAaBHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3yuenue nBU>KeHUs Tea, OPOLICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. MHepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepmno3uinuu cui. Bropoi 3akon HeroToHa mjis MarepuanbHOM TOuku. Tpetuit 3akoH HproTtona mis
MaTEepUaIbHBIX TOYEK.

3aKoH BceMupHOro TaroreHus. Cuna Tsoxectu. Ilepsas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunpl Tpenus (nmokosi, ckonpxkeHust, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia TpeHUs CKOJIBXEHUS U CHJIa TPEHUSI TOKOS.
Koadduuuent tpenns. Cuiia conpoTUBICHUS IPU ABMIKEHUU TeJla B )KUAKOCTH UIIH rase.

[TocTynaTtenbHO€E U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO Tea.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpateHus. [1neuo cumbl. YciioBust paBHOBECHs TBEPIOTO Tea.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHUE: TOAIINITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONINX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

Crnosxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3ydenue neuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.
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HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIIMX B IPYKUHE U PE3MHOBOM 00pasIle, OT UX AeGopMaIlui.

HccnenoBanue ycnoBui paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BpPAICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmnynbc MaTepuanbHON TOYKH (Teja), CUCTEMbl MaTepHANIbHBIX TOYEK. MIMIynbCc CUiIbl M U3MEHEHHE UMIYJIbca Teja. 3aKOH COXpaHEeHUS
UMITyJibca. PeakTuBHOE JIBUIKEHHE.

PaGora cuibl. MOIIIHOCTE CHITBI.

Kunernueckas sHeprusi MarepuaibHOil TOUkd. TeopeMa 00 U3MEHEHUN KUHETHYECKON SHEPTUH.

[TorenunansHas sHeprus. l[loTeHimanbHas SHeprus ymnpyro JaedopMUPOBAHHON mpyxkuHBL [loTeHIMaNbHAs SHEpPrus Tena BOJIU3H
MTOBEPXHOCTU 3€MJIU.

[ToTeHIManbHBIC U HEMIOTCHIIMAILHBIC CHITBL. CBs3b Pa0OTHl HEMIOTECHIIMAIBHBIX CHJI ¢ U3MEHEHUEM MEXaHHUYEeCKOH HEPTHH CHUCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHr4ecKue yCTpOMCTBA U MIPAKTUUECKOE TPUMEHEHHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJET, IBHKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMAIbLHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydenne abCOMOTHO HEYNIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUITBI C U3BMEHEHHEM MEXaHWYECKOM SHEPTUu Tella Ha MPUMEPE PACTHIKEHUS! PE3UHOBOTO HKI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU mMeopun

OCHOBHbBIE MTOJIOKEHHSI MOJIEKYIIIPHO-KHHETHYECKONW TEOPUH M MX ONBITHOE 00ocHOBaHUE. bpoyHoBckoe nBmxenue. Auddysus. Xapakrep
JBUKCHUSI U B3aMMOJCWCTBUS YaCTHIl BellecTBa. MOJETH CTPOCHHUS Ta30B, KUAKOCTEH M TBEPIBIX TeT M OOBSACHEHHE CBOWCTB BeleCTBa Ha
OCHOBE ATUX Mojienel. Macca u pazmepsl mosiekyn. KonnuectBo BemectBa. [locrosanas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcust.

Monens uaeanbHoOro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETHUECKOW TEOpUH HJI€IbHOro ra3a. AOCONIOTHas TeMmepaTypa Kak
Mepa cpedHell KMHETHYECKON SHEpPruM TEeIUIOBOro ABMXKeHUs uactull rasza. Illlkama temmnepatyp KenbBuna. ['a3oBbie 3aKoHBI. YpaBHEHHUE
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MenneneeBa—Knaneiipona. 3akon [ampToHa. M3omporecchl B WAEaIbHOM Tra3e C IOCTOSHHBIM KOJHUYECTBOM BelnecTBa. I paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHHUE BellecTBa, PoTorpaduu MOJIEKYJ OPraHUuYeCKUX COeTMHEHHH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBU>KEHUS.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUPYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€ATIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenre Macchl BO3yXa B KJIaCCHOM KOMHAaTe Ha OCHOBE U3MEpPEHMI 00bEMa KOMHATHI, IaBJICHUS U TEMIIEPATypbl BO34yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMEeTPaMU COCTOSIHUS pa3peKEHHOI'0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cuctema. BHyTpeHHsIsI SHEprusi TepMOJIMHAMUYECKON CHUCTEMBI U CIIOCOObI € m3MeHeHus. KonuyecTBo TEmaoThl U
pabota. BHyTpeHHSS SHEPrusi 0JJHOATOMHOTO UAEAIBHOrO Ta3a. Buabl Temonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Iy4eHHUE. Y AelbHas
TEII0EMKOCTH BeliecTBa. KolnyecTBo TEIIOThI MTPpH TeIIonepeiaye.

[Tonarue 06 apmabatHoM mpouecce. IlepBbiil 3akoH TepmoauHamMuku. [IpuMeHeHHe NEepBOro 3aKOHa TEPMOJMHAMMKHM K H30MPOLIECCAM.
I'paduueckas uHTEprpeTays padboThl rasa.

Bropoii 3akoH TepmonnnamMuki. HeoOpaTuMOCTh TPOLIECCOB B MMPUPO/IE.

TennoBele MamuHbl. [IpuHIMIBL JEHCTBUS TEIUIOBBIX MaluH. [IpeoOpa3zoBaHus SHEPrUM B TEMIOBBIX MamMHax. Koagduiment noiaesnoro
nevicTBus TeroBoi MamuHel. Lukn KapHo u ero koa¢uiueHTt noae3sHoro 1eHcTBrs. DKOIOTHYECKHe TPOOIeMbl TEIIIOHEPTeTHKY.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW HHEpruM Tela MpHU COBEpPUIEHMHM pPaOOTHI: BBUIET MPOOKM U3 OYTBUIKM MOJ JEHCTBHEM CXKATOro BO3/yXa,
HarpeBaHue >Qupa B JJATYHHOU TpyOKe MyTEM TpeHus (BHUACOAEMOHCTPALINS).

V3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTyphbl) Teja MpH TeIuionepeiaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.
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Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazosvie nepexoonvt

[TapooOpazoBanue u kougeHcauus. Mcnapenue u kunenue. AOCONIOTHAsE W OTHOCHTENbHAs BJIAXXHOCTb BO3ayxa. HachlleHHBIN map.
VY aenbHas TETUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPHI KUTICHUS OT JaBJICHUS.

Teépmoe teno. Kpucranmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KpUCTALIOB. JKuakue kKpuctayisl. COBpEeMEHHbBIE MaTEPUAIIbL.
[1naBnenue u kpuctauM3anus. Y aelibHas TerioTa miasienus. Cyonumanus.

YpaBHeHHe TEIIOBOro OanaHca.

TexHu4eckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHUE: TUTPOMETP U IMCUXPOMETP, KATOPUMETP, TEXHOJIOTHH TOJIYYCHHSI COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HaGmronenne HarpeBaHus ¥ MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILJIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenue OTHOCUTETBHON BIaXKHOCTH BO3/1yXa.

Paznen 4. daekrpoauHaMmnka
Tema 1. Inekmpocmamuka

OnexTpuzanus Teia. DIEeKTpUUecKuil 3apsz. JIBa BUAa 3yIeKTpUYecKUX 3apsiioB. [IpoBOIHUKM, AMAIEKTPUKU U MOJYNPOBOJHUKU. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsAa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHslil anekTpudeckuil 3apsa. DnekTpuueckoe nosie. Hampspk€HHOCTH 3IIEKTPUYECKOTO
noJist. IIpuHIMI Cynepno3unyy 3NeKTpUYECKUX MoJied. JINHUN HanpsyKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun anexrpocrarndeckoro nois. [lorennuman. PasHocts noreHnuanos. IIpoBOAHUKY U TUAIIEKTPUKH B 3JIEKTPOCTATHUECKOM IIOJIE.
JlnsnekTpudeckas IpOHUIIAEMOCTb.

3J'ICKTpOéMKOCTB. KOHI[GHC&TOp. QHCKTpOéMKOCTL IJIOCKOI'O KOHJACHCATOpPA. BHCPFI/ISI 3apAKCHHOT'O KOHACHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIEKTPOCKOI, DJIEKTPOMETP, JJIEKTPOCTATHUYECKas 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KONMMPOBAJIBHBIN anmnapar, CTpyHHbBIN IPUHTED.
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Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MO0JIE 3apSKEHHBIX TEll.

IIpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DnexTpocTaTHuecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IIJIOCKOTO KOHAEHCaTopa OT IUIOIIAAU IUIACTHH, PACCTOSIHUS MEXAY HUMU U JIUAJIEKTPUUYECKOU
IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHMS dIEKTpUuecKoro Toka. Mcrounuku toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenune. 3akon Oma aJ1g yyacTka Lenu.

DNEKTPUUECKOE CONPOTUBIICHHE. Y IEIbHOE CONpPOTHUBIIEHHE BellecTBa. llocnenoBarenbHoe, NMapalieIbHOE, CMEUIAHHOE COEIUHEHHE
MIPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MOmHOCT AIEKTPHUUECKOTO TOKA.

DNEeKTPOABMKYILAS CUJIa U BHYTPEHHEE CONPOTHUBICHHE MCTOYHMKA TOKa. 3akoH OMa s MOJNHOM (3aMKHYTOH) 3JEKTPUYECKOW LEMH.
KopoTkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUS METAJIIOB OT TemrepaTypbl. CBEpXIpPOBOAUMOCTbD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W TNpPUMECHas MPOBOAMMOCTb MOJYNPOBOAHUKOB. CBoiicTBa p—n-nepexoga. llomynmpoBoJHHKOBbIE
pUOOPBHI.

DNEKTPUUYECKUH TOK B paCTBOPAX M pacilaBax JIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLHALIMSL. DIEKTPOIIU3.

DneKTprYecKnil TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lnasma.

TexHu4eckue yCcTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETpP, BOJIBTMETpP, PEOCTAT, UCTOYHUKH TOKA, JJIEKTPOHArpeBaTEIIbHbIE
npuOOpBl,  BJIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTHUBICHHS, BaKyyMHBIH JAHOJA, TEPMHCTOPHl U  (OTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TaIbBaHUKA.

Jlemoncmpayuu
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W3mepenue cuiibl TOKa U HANIPSKEHUSL.

3aBUCUMOCTb COIPOTUBIIEHUS UJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAIU IIONIEPEUYHOT0 CEUEHUS U MaTepHuaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe n3MepeHue 3MeKTpoABMKYIIEeH cribl. KopoTkoe 3aMblkaHUE raJlbBAHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHET0 CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v IPOBOJIUMOCTb BO3IyXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

YVuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yudeHne cMEIaHHOrO COEAMHEHUS PE3UCTOPOB.

W3mepeHue 371eKTpoIBUKYILEH CUIIbl ICTOUHUKA TOKA U €r0 BHYTPEHHET0 COIPOTHUBIICHMS.

Habmtonenue snextpoinusa.

Me:xnpeamerHble CBSI3U

Wzyuenne kypca ¢pusuxum 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISIETCS C yUYETOM COIEPKATENBbHBIX MEXIPEAMETHBIX CBS3EH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, CBSI3aHHbIE C U3yYE€HHEM METOJOB HAyYHOTO IO3HAHUS: SIBIEHUE, HAy4YHbIH (akT, rumotesa, (pusnyeckas
BEJIMYMHA, 3aKOH, TEOPHs, HAOIIOIEHUE, IKCIIEPUMEHT, MOAETHPOBAaHHUE, MOZIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUM, TnHelHas QyHKIus, napadoia, runepbosa, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GYHKIMU: CHHYC, KOCUHYC, TAaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX HPOEKIMM Ha OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABI)KEHHE B KUBOHM mpupone, nuddysus, ocMoc, TEMI000MEH KHUBBIX OPraHM3MOB (BHU[bI TeIUIONEpeaayH,
TEIJIOBOE PAaBHOBECHE), AIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX
TEJ, KUAKOCTEN U Ta30B, JJIEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaJlbBaHUKA.

l'eoepaghus: BI1a)XHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUe ABMXKEHUN C MCIOJB30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHKE, MOAIIUITHUKY, UCIIOJIb30BAHNE 3aKOHA
COXpaHEHHUs UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JApYyrue), IBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBON XOJIOAUIBHUK,
KOHIUIMOHEDP, TEXHOJIOIMH MOJIYYEHUS] COBPEMEHHBIX MAaTEpUaloOB, B TOM 4YMCJIE HAHOMATEpPHAJIOB, U HAHOTEXHOJIOTMH, IEKTPOCTATUYECKAS
3alUTa, 3a3€MIJIEHUE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHWHBIM MPHUHTEP, AJIEKTpOHArpeBaTelbHbIe MPHOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajibBaHuKa.
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11 KJIACC

Pa3znen 4. DiiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anMmoneiCTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. BekTtop wmarHuTHOW wuHAYKUMH. [IpuHUMN
CyNEPHO3UIIMU MarHUTHBIX o€, JIMHUKM MarHuTHOW MHAYKIUK. KapTHHa TMHUI MarHUTHOW MHAYKIIUU MOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTHOe mojie TpOBOJHMKA ¢ TOKOM. KapTWHa JMHUN MHAYKUMUM MarHUTHOTO MOJIA JJIMHHOTO HPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. B3anmonelicTBie NpoBOJHUKOB C TOKOM.

Cuiia Amriepa, €€ MOIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb U HanpaBlieHUE. [[BuKeHNE 3apsyKEHHOM YacTUIIBI B OJJHOPOIHOM MarHUTHOM mofie. PaGoTa cumbl JlopeHia.

SIBneHue HNEKTPOMArHUTHOM UWHAYKIMU. [lOTOK BekTOpa MarHUTHOM MHAYKUMHM. OJEKTPOABUKYILAS CHJIA MHAYKUHH. 3aKOH
3JIEKTPOMArHUTHOM MHAYKIMU Papanes.

BuxpeBoe anexTpudeckoe Mmoje. DIEKTPOJABIDKYINAs Cuila HHAYKIHMH B IPOBOJHHUKE, JBIDKYIIEMCS MOCTYIATEIbHO B OJHOPOJIHOM
MarHMTHOM IIOJIE.

IIpasuio JleHua.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYINAS CHIIa CAMOUHTYKITUH.

DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHu4eckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUTHI, SJIEKTPOMArHUTHI, 3JEKTPOJBHUIATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHUII, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.

[okymeHT co3aaH B anekTpoHHon chopme. Ne PN 10-11 knaccoB dmsnka 6a3oBbin ypoeHb oT 31.08.2023. VicnonHutens: Aracdaposa O.M. 0 3IEKTPOHHbINA
Ctpanuua 12 n3 31. Ctpanuua cosgara: 11.10.2023 11:08 =¥ TATAPCTAH



3aBUCUMOCTBD JIEKTPOABUKYIIEH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHMSI MArHUTHOTO ITOTOKA.
SIBneHue cCaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOIO NOJISl KaTYIIKH C TOKOM.

HccenenoBanue necTBUSA IOCTOSSHHOIO MAarHATa HAa PAMKY C TOKOM.

HccnenoBanue sSBiIeHUs 3JI€KTPOMArHUTHON MHIYKIUU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

Konebarenprast cucrtema. CBoOOmHBIE MexaHWYeckue Koiebanus. ['apmonmueckue konebanus. [lepuon, dacrora, amrumatyna u ¢asa
koneOanuit. [lpyxuHHBIH MasTHUK. MareMaTHyecKuil MasTHUK. YpaBHEHHWE TapMOHHYECKHX Kojebanuid. [IpeBpaiieHue sHEpruu mpu
FapMOHHYECKHUX KOJIeOaHUSX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B HICATHHOM KOJEOATEIHHOM KOHTYpE. AHAJIOTUS MEXAY
MEXaHUYECKUMH H AIEKTPOMarHuTHBIME KosnebanusimMu. @opmyna TomcoHa. 3aKoH COXpaHEHUS PHEPTUU B HICATLHOM KOJICOATEIIEHOM KOHTYDE.

[IpencraBienne o 3aTyxaromux KoneOaHusX. BolHyKIeHHbIE MexaHndyeckue koneOanus. PesoHanc. BrIHyXIEHHBIE AIEKTPOMArHUTHBIE
Koje0aHusl.

[lepemennbiii Tok. CHHYCOUMJAIBHBIN NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMILTUTYJHOE U JEUCTBYIOIIEe 3HAUEHHE CHJIBI
TOKA U HANPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada U TOTpeOJIEHHE SJIEKTPUUECKOM SHEPruM. OJKOJIOTHYECKHE PHCKH IPH IPOU3BOJCTBE
aneKTpo3Heprun. KynbTypa UCTIOIB30BaHMS 3JIEKTPOIHEPTUU B TOBCETHEBHOW JKU3HMU.

TexHnueckue ycTpoiicTBa 1 MPaKTUYECKOE IPUMEHEHHUE: AIEKTPUUECKHUIl 3BOHOK, TeHEpaTOp MEPEMEHHOTO TOKA, IMHUU JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosiedaTenbHOM cucTeMbl (PYKUHHBIN WK MAaTEeMaTUYECKUN MasITHHK).

Habmtonenue 3aTyxaronmx Kouebanui.

HccnenoBanme cBOWCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmronenue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

OcmmorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HAPSDKEHUST OT BPEMEHH ) AJIs DJIEKTPOMArHUTHBIX KOJICOaHHIA.

Pe3onanc npu nocnenoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKA MHIYKTUBHOCTH U KOHJEHCATOpa.

Monenb TUHUY 3JIEKTPOIEepeIadH.
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Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOAA MAIIBIX KOJIEOaHUI rpy3a Ha HUTH OT AJTMHBI HUTH M MaccChl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B IIETIH U3 MOCJIE0BATEILHO COSIMHEHHBIX KOHACHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 60TIHbL

MexaHuueckue BOJIHBI, ycioBUs pacnpoctpaHeHus. llepuoa. CkopocTs pacrpocTpaHeHHsl U JJIMHA BOJHBL. [lonepednble U MpoaoJibHbIE
BOJIHBL. HTEpdepeHnns u tuppakius MeXaHH4eCKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJIHBL. Y CJIOBUS U3JIYYECHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuenrtauus BektopoB E, B, V B anexkrpomaruutHon
BomHe. (CBOMCTBAa DJNEKTPOMArHUTHBIX BOJIH: OTP@KEHHE, TMpEJOMJICHHWEe, ToJsipu3anus, audpakaus, uHTeppepeHnus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMArHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBsI3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAtOIIEeH Cpe/ibl.

TexHuuyeckue yCTpoilcTBa M NPAKTUYECKOE MPUMEHEHHME: MY3BbIKaJIbHbIE HWHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTHKAa B TEXHHUKE U
MeIUIINHE, pajiap, paAuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neub.

Jlemoncmpayuu

OO6pazoBanue U pacIpOCTPAHEHUE TIOTIEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebmtonieecs Te10 kak MICTOYHUK 3BYKa.

Habmonenue otpakeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AUPpakiiuu MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanue cBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MPEIoMIICHHE, ToNsIpu3amus, tudpakuus, nHTephepeHIus.

Tema 3. Onmuxa

I'eomeTrprueckas onrtuka. [IpsmonuHeitHOe pacnipocTpaHeHHE CBETa B OJHOPOAHOM cpeze. JIyd cBera. ToueuHblil HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeta. [locTpoeHne n300paxeHui B TIIIOCKOM 3epKaje.

[Ipenomiienne cBeTa. 3akoOHBI MpelOMIIEHUs cBeTa. AOCONIOTHBIN Mokas3aTenb mpenomiieHus. [logHoe BHYyTpeHHee OTpa’keHHe.
[IpenenbHbIN YToOa MOJTHOTO BHYTPEHHETO OTPAKEHUSI.

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.
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CoOuparomue M pacceuBarolye JIMH3bl. ToHKasg JuH3a. QOKYCHOE pacCTOSHHME U ONTHYEcKas cuiaa TOHKOM jMH3bL. IlocTpoenue
M300pakeH B COOMPAIONINX M pacCceuBarouX JuH3ax. @opMysa TOHKON JIMH3bI. YBEINYEHUE, TaBaeMOe JIMH30M.

IIpenensl MPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBast ontuka. MuHrepdepenuuss cera. KorepeHTHble HCTOYHMKH. YCJIOBUS HaOMIOJEHHS MAaKCUMyMOB W MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. AudpakiuonHas pemérka. Y cioBre HaOMOJeHUS TTaBHBIX MAaKCUMYMOB TP MaJIeHUU MOHOXPOMATUYECKOTO CBETA Ha
IU(PPAKLHUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa M NPAaKTUYECKOE NMPUMEHEHHE: OYKH, JIyna, (oToammapar, MPOCKIMOHHBIA ammapar, MUKpPOCKOI, TEJIEeCKOIl,
BOJIOKOHHAS ONITHKA, AU(PpaKIMOHHAs PEIIETKA, TOJIIPOUL.

Jlemoncmpayuu

[IpsiMmosinHeitHOe pacnpocTpaHeHHe, OTPAKEHHUE U NpesloMiieHue cBeta. OnTudyeckue npuoopsl.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB N300paxeHU B TMH3AX.

Mojenu MUKpOCKOIIa, TelecKomna.

Habmtonenue narepdepeHnnn caera.

Hab6mronenue qudpakiuuu cera.

HabGmronenue qucnepcuu certa.

IlosydyeHne ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(DPAKIIMOHHON PEIIETKY.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3mepeHue nokasaresns NpeaoMIIEHUs CTEKIa.

HccnenoBanue cBOMCTB N300payKeHUA B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3zpnen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEIBHOCTH
I'paHuipl NPUMEHMMOCTH KJIACCHMUECKOM MeXaHUKH. [locTymarel cnenuanbHOM TEOpUHM OTHOCUTENIBHOCTH: WHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBETa B BaKyyM€, IPUHIUI OTHOCUTEIBHOCTH DNHIITEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHU U COKPALEHUE JITUHBI.
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OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13bp Macchl C 3HEPTUEl U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIbl. DHEPTUS TIOKOS.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmovl KGAHM OGO ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (HOTOHA.

OtkpoiTue u uccnenosanue Gororddexra. Onwitel A. I'. CroneroBa. 3akoHsl porodddekra. YpaBHeHue DiHmTeNRHA 1S GoTodrddexTa.
«Kpacnas rpanuna» dpotodrddekra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHWMHMYECKOE ICHCTBHE CBETA.

TexHuueckue ycTpoicTBa U IPAaKTUYECKOE IPUMEHEHHe: (POTorIeMeHT, (OTOIaTUUK, COTHEYHAs OaTapes, CBETOANOI.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAHOBKE ¢ TUHKOBOU IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.

CBeTOoauOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccessHuto o -yactuil. Ilnanerapnas monens aroma. Ilocrynarel bopa. M3nydyenue u
noryoieHne (GoTOHOB MPU Nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPIUu Ha Jpyroi. Buasl criektpoB. CekTp ypoBHEH SHEpriuu aToMa BoJ0poJa.

BonnoBesle cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyalu3M.

CrioHTaHHOE M BBIHYKJICHHOE U3ITyYEHHE.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHNE: CIEKTPAJIbHBIM aHaIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habntoienue muHeRvaThIX CIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo
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DKCIEepUMEHTBHI, I0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTkpeiTue pagunoakTuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHuio cocrtaBa
pannoakTuBHOTO M3nydeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3irydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA M HeWTpoHA. HykimonHas moaens sapa I'eitzendepra—Banenko. 3apsn sapa. MaccoBoe unciio sapa. M3oTormsbl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pactaj. ['aMmma-u3inydenre. 3aK0H paliOaKTUBHOTO pacIiajia.

DHeprust CBA3M HYKIIOHOB B sizipe. SaepHbie cuibl. JledexT macch spa.

SAnepHsle peakuuu. JleneHne U CUHTES SAEp.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoGnemMbl M TEPCHEKTUBBI SACPHONM SHEPreTHKU. DKOJIOTHYECKHUE AaCTEKThI sISPHOU
SHEPrEeTHKHU.

OnemeHTapHble YacTUlibl. OTKPHITHE TO3UTPOHA.

MeTob1 HaOMIOICHHUS U PETUCTPAIIUH SJI€MEHTAPHBIX YaCTHUII.

OdyHaamMeHTanbHbIe B3auMOoieiicTBUs. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: JO3UMETp, kamepa BuibcoHa, siaepHblii peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMMM M ACTPOPU3UKHU

Oransl pa3BUTUA acTpoHOMHUU. [IpHuKIIagHOE M MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IIAHEThI, X BUAUMOE JBI)KEHUE.

ConHeuHas cucrema.

Connue. Conneuynast axkTuBHOCTh. Vcrounuk oHeprum ConHua u 3BE3A. 3BE3ABI, UX OCHOBHBIE XapakTepucTUku. Jluarpamma
«CIEKTPAJIbHBIN KJIACC — CBETHUMOCTB». 3BE3/bl IJIABHOM IIOCIIEJOBATEIBHOCTH. 3aBUCUMOCTb «Macca — CBETHUMOCTb» Ul 3BE3J TJIaBHOU
IIOCJIE0BATENBHOCTH. BHyTpeHHEe cTpoeHue 3BE31. COBpEMEHHBIE NPEJCTABICHUS O NMPOUCXOKIAEHUM U 3Boirounn CoslHLa M 3BE3N. OTambl
YKU3HU 3BE3].

Mueunsiii [Tyts — Hama ["anaktuka. [lonoxenne u neuxenue Connua B ['anaktuke. Tumnel ranakTuk. Paguoranaktuku u kBa3apsl. YepHbie
JBIPBI B SAPAX TAITAKTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66ua. Paszberanue ranaktuk. Teopus bonbioro B3pbiBa. PenukroBoe uzinydeHue.

MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnrie mpo6iieMbl aCTPOHOMUM.
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Yuenuueckue nabniooenus

HaGnronennss HEeBOOPY)KEHHBIM TJ1a30M C HCIOIB30BAaHHEM KOMIBIOTEPHBIX MPUIOKEHUN ISl ONpEJeNICHHs TOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/1si CeBEpHOro MOMylapus U SpKue 3BE3/bI.

Hab6monenus B reneckon Jlynsl, raner, Maeuroro [lyru.

O0o0maroniee NnoBTOPEHUE

Ponb (u3Wku U acTpOHOMUU B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAILHON M 3TUYECKOW cepax AeSaTeIbHOCTH YeloBeKa, POoib U
MecTO (UMK W aCTPOHOMHUH B COBPEMEHHOW HAy4yHOW KapTHHE MHUpA, poiib (U3NYECKOH Teopuu B (HOPMUPOBAHMM MPEICTABICHUN O
(bu3nuecKoil KapTuHe MUpPa, MECTO (GU3MYECKOM KapTUHBI MUpPa B 00IIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUA O PUPOJIE.

MexnpeameTHble CBSI3U

Nzyuenne kypca ¢puszukm 6a3oBoro ypoBHs B 11 Kiacce oCymIecTBISIETCS C YUETOM COJEPKATEIbHBIX MEXITPEIMETHBIX CBSI3EH C KypcaMu
MaTeMaTHKH, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO IMO3HAHUS: SBICHHE, HAy4HBIM (akT, TUroTe3a, Qpuandeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJI0IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CHCTEMBbl YPaBHEHUH, TPUTOHOMETpUYECKHE (QYHKIMHU: CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOEKIUU HA OCU KOOPIWHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIIH,
MPU3HAKU TI0J1I00MS TPEYTOIBHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: »nekrpuueckue SBICHUS B JKMBOW MPUPOJE, KoJieOATEIbHBIC JABUKEHUS B KUBOW MPUPOJE, ONTHYCCKUE SIBJICHUS B KUBOM
MpUpPO/Ie, ICUCTBUE PaIUAlIUK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KpUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel, MEXaHW3MbI 00OPAa30BaHMs KPUCTAJUIMYECKON PEHIETKH,
CHEKTpaJIbHBIN aHAIIN3.

I'eocpagpus: marHUTHBIE MTONIIOCAa 3€MIIH, 3aJ1€KU MarHUTHBIX PyA, GOTOCHEMKA 3eMHOM OBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSICEHUHM.

Texnonozus: TUHUM 3JEKTpOIEpead, TeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOABUIaTeNb, HHAYKIIMOHHAS M€4b, pajap, paauolnpUEMHIK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neub, MpOeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas OaTapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI IIO ®U3ZUKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenue yaeOHOTro npeamera «Dusnka» Ha ypOBHE CpeaHEro oo1mero oopazoBanus (6a30BbIil YPOBEHB) JOIKHO 00ECIICUUTh JOCTHKCHHE
CJICAYIOIUX JIMYHOCTHBIX, MCTAITPECAMCTHBIX U MPECAMCTHBIX 06p330BaT€JIBHbIX PC3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUA y4ueOHOro mnpenmera «DHU3MKa» [OIDKHBI OTPaXaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUTUXCS
PYKOBOJICTBOBATbCS C(POPMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIMM, MO3UTHUBHBIX BHYTPEHHHUX
YO@KICHHI, COOTBETCTBYIONTUX TPATUITMOHHBIM [IEHHOCTSM POCCHICKOTO OOIIECTBA, pACIIMPEHUE KU3ZHEHHOTO OIBITA U OMBITA IEATEITHHOCTH B
MPOLIECCE peaTn3alui OCHOBHBIX HAIPABIECHUN BOCIIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON IMO3UIIMN 00YYAOMIETOCsl KaK aKTHBHOTO U OTBETCTBEHHOTO WICHA POCCUKCKOTO OOIIECTBA,

MPUHATHE TPAJIUIIMOHHBIX 00IEYETIOBEUSCKUX TYMAaHUCTHUCCKUX B IEMOKPATHICCKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B HHTEPECAX IPAXKTAHCKOTO OOIIECTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa3oBaTeNbHOI
OpraHu3aluy;

yMEHHE B3aUMO/ICCTBOBATh C COIIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKITUSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UICHTUYHOCTH, MaTPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTHKEHHSIM POCCUUCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH,
B TOM YHCJIE B J€ATEIBHOCTH YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

4) 3cTeTHYECKOr0 BOCTIUTAHMSL:

ACTETHUYECKOE OTHOIIEHUE K MHUPY, BKIIFOUasl 3CTETHKY HAyYHOTO TBOPUECTBA, MPUCYIIET0O (PU3HUUECKON HAYKe;

5) TPy10BOr0 BOCIIUTAHUA:
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HMHTEPEC K Pa3IUYHbIM cepaM mpodhecCHOHATBEHON NEATEIBPHOCTH, B TOM YHCJIE CBSI3aHHBIM C (DU3WKOW U TEXHHUKOM, YMEHUE COBEPINAThH
OCO3HAHHBIN BEIOOP Oynyiel mpodheccuu 1 pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pPa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (DU3HMKH HA MPOTSKCHUU BCCH KHU3HH,

6) 3K0J10rM4eCcKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPhI, 0OCO3HAHUE IIT00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIeM;

TUTAHUPOBAHHUE U OCYIIECTBIICHUE ICHCTBUN B OKPYXKAIOIIIEH Cpe/ie HAa OCHOBE 3HAHMUS IEJICH YCTOWYUBOTO Pa3BUTHSI YEIIOBEUCCTBA;

paciIpeHue OmbITa JeSITeIbHOCTH SKOJIOTUYECKON HANPaBJICHHOCTH HA OCHOBE MMEIOIINXCSl 3HAHUW 110 (PU3UKE;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PECHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHWE IICHHOCTU HAYYHOU JCSITeILHOCTH, TOTOBHOCTh B IIPOIIECCE M3YUCHHS (PU3UKH OCYIIECTBIISATH MPOCKTHYIO M HCCIIETOBATEIBCKYIO
JeSTEeIbHOCTh WHAUBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS
Ba3zoBble Joruyeckue aeiicreus:
CaMOCTOSITENIbHO (POPMYITHPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
OIIPEAEIATD LENIN AEITEIbHOCTH, 3aJaBaTh apaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;
pa3pabathIBaTh IJIaH pelIeHHs] MPoOIeMbl C YIETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBEI B IESTEILHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLICHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;
KOOPAMHUPOBATh U BBITOIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBarebckue AeiCTBHA:
BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOI HAyKH;
BJIaJIeTh HaBBIKAMU Y4EOHO-HCCIE0BATENbCKON W TNPOEKTHOW NeATENbHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pelIeHHs 33/1a4 (U3NUYECKOTO COAEepHKaHMs, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHMUS,
BJIaJIETh BUJAAMU JIEATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHMS, €r0 MHTEpIpPEeTaluy, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX CUTYallUsX, B TOM YHCIIE IPU CO3/IaHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (DU3UKH;
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BBIABJIATE NPUYUHHO-CICACTBCHHLBIC CBA3W W AKTYAJIM3UPOBATH 3a/lavdy, BbBIABUIdaTh THIIOTC3Y e€ pemiCHus, HaXOAWUTb aApryMCHTBI JIA
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUMN, 3a1aBaTh apaMEeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh [IOJYUYCHHBIE B XOJI€ PELLCHMS 3a]a4l Pe3yJIbTaThl, KpUTHUYECKU OLEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE
B HOBBIX yCJIOBUSX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN NEATEILHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DUBUKH;

AaBaTb OLICHKY HOBbBIM CUTYyallUsAM, OLICHHBATb HpHO6peTéHHBIfI OIIBIT,

YMETb IIEPEHOCUTh 3HAHUSA MO (GU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUI'aTbh HOBBIC UJICH, IPpCJIaraTb OpUIrnHaJIbHBIC IIOAXO0Abl U PCIICHUSA

CTaBUThb HpO6JICMI)I 1 3aJia4yu, JOIMYyCKaroIure aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undgopmanmeii:

BJIaJIeTh HaBbIKAMH INOJIY4YEHUs MH(POpMALMU (PU3MUECKOTO COAEpKaHHs M3 MCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATENBHO OCYILECTBIATh
MOWCK, aHAJIN3, CHCTEMATH3AIMIO U MHTEPIPETALNIO HHPOPMALIUU Pa3IMIHBIX BUIOB U ()OPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CPeJCTBA HMH(GOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTUH B PpEIIEHUH KOIHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHU3alMOHHBIX 3a/a4 ¢ COONI0/IeHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TMTHMEHBI, PecypcocOepeKeHMsl, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€301aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHMS B pa3INYHBIX opMaTax ¢ yu€TOM Ha3HauYeHUSI HHPOPMAIUH U 1IeJIeBOM ayAUTOpUH, BEIOUpast
ONTUMAJIbHYIO (POPMY NPEJCTABICHNUS U BU3yaIU3allHH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:
OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;
pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPE/ICTB;
MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIyaIbHOH paboThI;
BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBHI ¢ yU4ETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KA0Tr0 WieHa KOJIJIEKTUBA;
MPUHUMATh L€ COBMECTHOH JAESITeNbHOCTH, OPraHM30BBIBATH W KOOPAWHUPOBATH JIEHCTBUS MO €€ JIOCTHXKEHHUIO: COCTABIATH ILJIaH
JeWCTBUH, pacrpeesiaTh PoJiu C yU€TOM MHEHUH Y4aCTHHKOB, 00OCYX/1aTh pe3yJbTaThl COBMECTHOM palboOTHI;
OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHHKA KOMaH bl B OOIIMI pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;
IpesiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MTO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKONW 3HAYUMOCTH;
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OCYHICCTBIIATL MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMUHBIX CHUTyallUdX, MOPOABIIATL TBOPUCCTBO U B006pa)KeHI/I€, OBITE
WHHUITUATHUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbI€ 1eCTBUSA
Camoopranmusanus:
CaMOCTOSITENIHO OCYIIECTBIISITh MO3HABATEIbHYIO NIEATENBHOCTh B 00MAaCTH (DPU3MKH M aCTPOHOMHH, BBIABISATH MPOOJIEMBI, CTAaBUTH U
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTaBIISITh IJIaH PEIICHUS Pacu€THBIX M KAYECTBEHHBIX 3a7ad, IJIaH BHITOJHEHHS MPAKTHUYECKOH paboThl ¢ y4&ToM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHHUIA;
JlaBaTh OLEHKY HOBBIM CUTYaIHUsIM;
pacimupsaTh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
JIeNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHHIO SPYAULUU B OOJACTH (PU3HMKH, MOCTOSIHHO IOBBINIATH CBOW 00pa30BaTENbHBIA M
KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, YJMOIHOHAJILHBIH HHTEJIEKT:
JlaBaTh OLEHKY HOBBIM CUTYaI[UsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEIISM;
BJIa/IETh HaBbIKAMM MO3HABATEJIbHOMN pedieKCUM KaKk OCO3HAHUSI COBEPILIAEMBIX NEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;
UCIOJIb30BaTh MPUEMBI pedIeKCHUH IS OLIEHKH CUTYaIlUH, BEIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;
IIPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B npornecce noctukeHuss TUYHOCTHBIX PE3YJIbTATOB OCBOCHMSI IMPOrpaMMbl 1O (puU3MKe sl YPOBHSI CpeqHero oOuiero oOpa3oBaHHs Yy
00y4aroIUXCsl COBEPIIEHCTBYETCS YMOLIMOHAIBHBIN HHTEJUIEKT, ITPpeIoiararolinii copMUpPOBAHHOCTH:
CaMOCO3HAaHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMUMATh CBOE HIMOLIMOHAIBHOE COCTOSHHE, BUAETh HAlpaBJIEHUS PAa3BUTUS COOCTBEHHOU
SMOIIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;
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CaMOpPETYJIMPOBAHHUS, BKJIOUYAIOIIETO CaMOKOHTPOJb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEACHUE, CIOCOOHOCTh
aIalITUPOBATHCS K SMOIMOHATHHBIM U3MEHEHUSM U TIPOSIBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K JIOCTHXKEHUIO LIEJH M yCIleXy, ONTHUMH3M, MHUIIMATUBHOCTh, YMEHHUE JeHCTBOBATH
UCXOJISl U3 CBOMX BO3MOXKHOCTEH;

OMIATHH, BKIIOYAIONICH CIMOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE IPYTHX, YYUTHIBATH €r0 MPH OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpAWBATh OTHOUICHHS C APYTUMHU JIIOAbMH, 3a00TUTHCS, MPOSBISATH MHTEpEC U
pazpemiats KOHGIUKTHI.

IHNPEAMETHBIE PE3YJBTATHBI

K konmy oOyuenust B 10 kJacce mpeaMeTHBIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTb C(HOPMUPOBAHHOCTD Y OOYJAIOLINXCS
YMEHHUI:

J€MOHCTPHPOBATh HA IIPUMeEpax pojb U MECTO (PU3UKH B (POPMHUPOBAHMH COBPEMEHHON Hay4YHOM KapTHHBI MUpa, B pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTUH, B IIPAKTUYECKOMN AESITEIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIIBI IPUMEHEHUS! U3YUYEHHBIX (PU3MUYECKUX MOJeNel: MaTepuanbHas TOuKa, HHEpIHalbHas cUCTeMa OTCUéTa, abCOIIOTHO
TBEPJI0€ TEJNO0, UJICANIbHBIN ra3, MOAEIN CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX TEJl, TOUSUHBIN AIIEKTPUUECKUH 3apsi]l IPU PelIeHUH (PU3MUECKUX
3a1ad;

pacrno3HaBaTh (U3NYECKUE SBIEHMS (MIPOLIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEeOopuu
CTPOEHHMSI BEIIECTBA U NEKTPOAMHAMHUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE, CBOOOJHOE NaJICHUE TEJ, IBUKEHUE 110
OKpY>KHOCTH, MHEpLIUs, B3auMojieiicTBue Tel, Auddys3usi, OpoyHOBCKOE IBMKEHUE, CTPOSHHE KUAKOCTEH U TBEPJBIX TeJl, U3MEHEHUE 00bEMa Tel
IIPU HarpeBaHuM (OXJIaX/IEHUH), TEIUIOBOE PaBHOBECHE, HCIIApeHHe, KOHJICHCalus, MJIaBlIeHHe, KPpUCTAJUIM3alKs, KUIIEHHE, BIAXKHOCTh BO3/YyXa,
MTOBBIIICHNE JIABJICHHS Ta3a IIPU €r0 HAarPEBAHUM B 3aKPBITOM COCYZE, CBSA3b MEXKAY ITapaMeTpaMH COCTOSHHMS Ta3a B U30IIpoLeccax, IIEKTPU3 alus
TeJ, B3aMMOJEHCTBHUE 3aps/10B;

OIMCHIBATh MEXAHUYECKOE JBIKEHHE, HCIIONb3Ys (PM3NUECKHe BETUUYMHBL: KOOPANWHATA, MyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHUE, Macca
Tena, cuiia, UMITyJIbC Teja, KUHEeTHYECKasi SHEPrusl, MOTeHIMaIbHAs SHEPrusi, MexaHudyeckas paboTa, MeXaHHMYECKasi MOIIHOCTb; MPU OMHMCaHHUU
MPaBWJIbHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYEHHUS U €UHUIIBI, HAXOIUTh (YOPMYIIbI, CBSA3BIBAIOLIUE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMUY;

OIMCHIBATh U3YyUCHHbIE TEIUIOBBIE CBOMCTBA TENl U TEIUIOBBIE SBJICHUS, HCIIONB3Ys (PU3UUYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIeparypa,
CPEIHssl KHHETUYECKasi YHEPIUsl Xa0TUYECKOTO JIBUKEHUS MOJIEKYJI, CPEIHEKBAIpaTUYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOThI, BHYTPEHHSS
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sHeprus, pabota rasza, Ko3((UIMEHT MOJIE3HOTO ACWCTBUS TEIUIOBOTO JBUTATENs; MPHU OMUCAHUU NPABHILHO TPAKTOBATH (PH3MUECKUH CMBICI
UCTOJBb3YyEeMbIX BEJIWYHMH, WX OOO3HAYCHHS WM CIUHHIIBI, HAaXOIUTHh (DOPMYIbI, CBS3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMYHHY C JPYTUMH
BEJIMYMHAM;

OIMCHIBATh U3y4YCHHbIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U 3JEKTPUUECKUE SIBICHMS (IIPOLECCHI), UCHONB3YS (PU3NYECKUE BEITUUYHHBI:
AIIEKTPUUECKUI 3apsijl, SIEKTPUUIECKOE IM0JIe, HANPHKEHHOCTD MOJISA, MOTEHIIMAII, Pa3HOCTh MOTEHIUAIOB; MIPH OMMCAHUH MPAaBUIBHO TPAKTOBAThH
(u3MIeCKUl CMBICIT UCTIONB3YEMBIX BEJTMUNH, UX 0003HAUECHUS U €AMHULIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETHUUHY
C IpYTrUMH BEIMYMHAMY;

aHAJIM3UPOBATh (PU3HUECKUE MPOLIECCHl U SABICHUSA, UCTIONb3Yysd (PU3NYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsrotenus, 1, 11 u III
3akOHbl HPBIOTOHA, 3aKOH COXpPAHEHUS MEXAaHWYECKOH HHEPIHuH, 3aKOH COXPAaHEHHUS HUMITYJIbCA, NPUHIUI CYNEPIO3UIMHA CHJI, TPUHIIMII
pPaBHONPABUsI MHEPLUUATBHBIX CHUCTEM OTCUETa, MOJEKYISIPHO-KHMHETHYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CpEIHEH
KMHETUYECKOM HHEPruM TEIUIOBOTO JBHKEHHUS MOJIEKYJT C abCONIOTHOW TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsa, 3akoH KynoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBHIPAKEHUE U YCIOBUSA
(rpanuLbl, 00J1ACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIIBI JCHCTBHS MAIlMH, NPUOOPOB M TEXHHUUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HMX O€30MacHOro
MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH,

BBITIONHATH DKCIEPUMEHTHI 110 MCCIEA0BaHUIO0 (PU3NUECKHUX SBICHUHM U MPOLIECCOB C HUCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEpPEHUIA,
pu 3ToM (POopMyJIUPOBaTH MpoOIeMy/3alady U TUIIOTE3Y y4eOHOTO SKCIIEPUMEHTa, COOMpATh YCTAaHOBKY U3 MPEJIOKEHHOTO 00OpY/IOBaHUS,
MIPOBOIMTH OMBIT U POPMYITHUPOBATEH BHIBO/IBI,

OCYIIIECTBISTh MPSMbIE U KOCBEHHBIE W3MEpEHHUs (PU3UYECKHX BEIUYUH, TMPU ITOM BBIOMPATh ONTUMANIBHBINA CIIOCOO W3MEpEeHUs u
MCMOJIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH H3MEPEHNUH;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (DM3MUYECKUMH BEIMYMHAMHU C HWCIOIB30BAHHWEM NPAMBIX W3MEPEHHH, MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3YJIbTATHl TOIYYEHHOW 3aBHCHMOCTH (U3WYECKHUX BEIMYMH B BHJE TaOMWI] M Tpa(uKOB, JeiaTb BBIBOIBI IO
pe3ynbTaTam HCCle0BaHNUS;

coOuroaTh MpaBuiia 0€301MacHOro Tpy/a MpHU MPOBEACHUN UCCIIEAOBAaHUM B paMKaxX ydeOHOro 3KCIIepUMEHTa, Y4eOHO-UCCIe10BaTeIbCKON
Y TIPOEKTHOM JESTEIBHOCTH C MCIIOJIB30BaHUEM U3MEPUTENBHBIX YCTPOHCTB U J1a00paTOpHOTo 000py10BaHNUS;

pemarh pacy€THBIC 3a/la4M C SBHO 3a/IaHHOW (PH3MUYECKOW MOJEIbI0, MCIONB3Ys (hM3MUYecKre 3aKOHBI W MPHHIUIBI, HA OCHOBE aHAlN3a
YCIIOBHSI 3371a4ll BHIOMPATh (PU3MUECKYIO MOJIEIb, BBIIENATh (U3UYECKUE BETHUUHBI U (OPMYIIBI, HEOOXOIUMBIE Ul €€ penIeHus, TPOBOIUTH
pacuéThl U OLIEHUBATH PEATLHOCTh MOTYYSHHOTO 3HAYCHUS (PU3NYECKON BETHUHHBI,

pelaTh KayecTBeHHbBIE 3aJaud: BBICTpAMBaTh JIOTUYECKU HEMPOTUBOPEUMBYIO IEMOYKY PACCYKICHHUI C OMOpod Ha W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKUE SBIICHHS,
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WCIIOJIb30BaTh TIPU PEHICHHH Y4YeOHBIX 3a/ad COBPEMEHHbIC WH(OPMAIMOHHBIC TEXHOJOTUU JUIS TOWCKA, CTPYKTYPUPOBAHHS,
WHTEPIPETAIIMA U TPEJCTABICHUS Y4eOHOW W HAyYHO-TIOMYJISPHONH HH(POpPMAIUH, IMOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTY4aeMylo HH(OPMAILIHUIO;

MIPUBOJIUTH MPUMEPHl BKIAJa POCCUUCKHUX M 3apyOeKHBIX yYEHBIX-(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUS 0 (pr3MKe B MOBCEJHEBHOM JKU3HU 7151 oOecreueHus: 6e30MacHOCTH pU 00paIleHnH ¢ prudopamu U
TEXHUYECKUMHU YCTPOMCTBAMU, AJISI COXPAHEHHUS 3I0POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MMOBEJCHHS B OKPY KaIOIIEH cpejie;

paboTaThb B TpyHIe C BBHIMNOJIHEHHEM Pa3IUYHBIX COLHUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYIIbI, PAUOHAIBLHO PACHPENEIITh
00sI3aHHOCTH ¥ TUTAHUPOBATH JICATEIBHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH BKJIAQJ KaXKJIOTO W3 YYaCTHUKOB T'PYIIBI B
pellIeHne paccMaTpUBaeMon IPOOIIEMBI.

K xonmy oOyuenus B 11 ki1acce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)kaThb CPOPMUPOBAHHOCTH Y 00yUarOIIUXCs
YMEHHUI:

JEMOHCTPHPOBATH HA MPUMEPAX POIH U MECTO (PM3HKHU B (DOPMHUPOBAHHH COBPEMECHHON HAyYHOW KapTUHBI MHPA, B PAa3BUTHH COBPEMEHHON
TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOMN JACSITEIILHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MUDPA;

YUUTHIBATh TPAHUIIbl IPUMEHEHHS] U3YUYEHHBIX (DU3MUYECKUX MOJENCH: TOUCUHBIN AIIEKTPUUYECKUI 3apsij, Jyd CBETa, TOUYCYHBIH MCTOUYHUK
CBETa, A/IepHas MOJIENb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO Siipa MPU pelieHud GU3NYecKuX 3a/1ay;

pacrio3HaBaTh (PU3NUYECKHE SABJICHHUS (MIPOLIECCh]) U OOBSICHATH MX HA OCHOBE 3aKOHOB DJJIGKTPOAMHAMUKH W KBAHTOBOW (DU3BHKU:
ANIEKTPUYECKasi POBOJUMOCTH, TEIIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JIEUCTBHS TOKA, B3aMMOJIEHCTBHE MArHUTOB, JIEKTPOMAarHUTHAas
WHIYKINS, TeACTBUE MArHUTHOTO TOJISl HAa TPOBOJHUK C TOKOM U JIBUKYITUICS 3apsii, SJ€KTPOMAarHUTHbIE KOJIEOaHHs M BOJIHBI, IPSMOIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPaXKEHHE, MpeToMIIeHHe, HHTephepeHIns, TudpaKkiys U ToIspu3alis CBeTa, JUCIEPCUs CBeTa, (POTOAIEKTPUIECKUI
abpdext (dhoroaddekt), cBeToBOe MaBlieHHWE, BO3HUKHOBEHHME JIMHEWUYATOTO CIIEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAs M HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OTHCHIBATh U3YUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONTHYECKUE, DIEKTPUIECKYIO TPOBOAUMOCTD PA3IMYHBIX CPE.) U
ANEKTPOMATrHUTHBIC SIBICHUSI (TIPOIIECCHI), HCTONB3YsS (GU3MUECKUE BETUYMHBI: dJEKTPHUECKUN 3apsijl, CHjla TOKa, dNIEKTPUUECKOe HAIPSKEHHE,
ANEKTPUYECKOE COMPOTHBIIEHUE, PA3HOCTh MOTEHIIMANIOB, AJICKTPOABIDKYIIAs Chia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJS, cujia AMIiepa,
cuna JlopeHnia, WHIYKTUBHOCTh KAaTYIIKH, YHEPTUS DJIEKTPUUECKOTO M MAarHUTHOTO TOJICH, MEepUoj M 4YacToTa KoyJeOaHWH B KOJeOATeIHbHOM
KOHTYpE, 3apsij ¥ Chjla TOKa B IIPOIIECCEe TAPMOHUYECKUX AJIEKTPOMATrHUTHBIX KOeOaHmid, JOKYCHOE paCcCTOSTHUE W ONITUYECKask CHJIa JIMH3BI, IPU
OMHMCAaHUU TPABUIBLHO TPAKTOBATh (UIUYECKUN CMBICT HCIONB3YeMbIX BEIWYHH, WX O0O3HAUEHUS W EJAMHUIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;
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OIHCHIBATh M3YUYEHHBIC KBAHTOBBIC SBJICHHS M MPOLIECCHI, UCIONB3YS (PH3UUYECKUE BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIUTHHA
BOJIHBI M1 YACTOTA CBETA, SHEPTHUS U UMIYIIbC (POTOHA, IEPHUOJ IOTypacIiaga, SHEPTUs CBS3H ATOMHBIX S/IEp, PU ONMKMCAHUU MPABUIBLHO TPAKTOBAThH
(bU3UYECKUI CMBICIT UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U SIMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBA3BIBAIONINE JAaHHYIO (DU3UYECKYIO BETUIHHY
C IPYTUMH BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNUE (DU3NYECKON BETUYHHBI,

aHATM3UPOBATH (DU3MUECKUE MPOIIECCHI U SBICHUS, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI U MPUHIUILL: 3aK0H OMa, 3aKOHBI TIOCIIEI0BATEIILHOTO
W TApaJUIeIbHOTO COCIMHEHUS NPOBOJHUKOB, 3aKOH Jkoyna—JIeHIa, 3aKOH JJIEKTPOMAarHUTHOW WHIAYKLUHMH, 3aKOH MPSIMOJMHEHHOIO
pacmpocTpaHEHHUs CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHE DiHIITEHHA 1 poTodddexTa, 3aK0OH COXpaHCHH S
SHEPTUM, 3aKOH COXPAHEHUs HUMIIYJbCA, 3aKOH COXPAHEHUs 3AJIEKTPUYECKOTO 3aps]a, 3aKOH COXPAHEHHS MAacCOBOT0O YMCIA, MOCTyJaTel bopa,
3aKOH PATUOAKTHBHOTO pacrajga, MpH 3TOM pa3jndaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAXKCHHE W YCIOBUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

ONpeEATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO 1OJIsl IPOBOJHUKA C TOKOM, CHIIbl AMIiepa U cuiibl JIopeHna;

CTPOUTDH U OIUCHIBATh U300pAKEHUE, CO3/ITaBaCMOE IIJIOCKUM 3epKaJIOM, TOHKOH JIMH30M;

BBITIOJTHSATE AKCIIEPUMEHTHI IO MCCIICIOBAHUIO (DU3UYECKHUX SBJICHUA U MPOIECCOB C UCIOJIB30BAHUEM MPSAMBIX M KOCBCHHBIX M3MEPEHUM:
pu 3TOM (GOPMYITHPOBATH MPOOIEeMy/3aady U THIOTE3y y4eOHOTrO IKCIEPHMEHTa, COOMpPATh YCTAHOBKY HM3 MPEIUIOKEHHOTO 00O0PYIOBaHUS,
MIPOBOAMTH OMBIT U POPMYITUPOBATH BHIBOIBL;

OCYIIIECTBISTh MPSMBbIE UM KOCBEHHBIE W3MEpEHHUS (PU3MYECKHX BEIHYWH, MPH ATOM BBIOMPATh ONTUMAIBHBIA CIIOCO0 HM3MEpPEHUs U
HCIOJIb30BAaTh U3BECTHHIE METObI OLIECHKH MOTPEITHOCTEN U3MEPEHHI;

HCCIIE0BAaTh 3aBUCHUMOCTH (DM3MYECKUX BEIMYMH C HCIOJIB30BAHUEM NPSIMBIX HM3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKcupoBaTh pe3yabTaThl MONYUYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHJAE TaOMUI] U TpaduKOB, AeTaTh BBIBOJABI MO pe3ylbTaTaM
HCCIICIOBAHUS,

coOmro1aTh TpaBmiIa 0€30MaCHOTO TPyAa TIPH MPOBEACHUHN UCCIEAOBAaHUN B paMKax y4eOHOT0 IKCTIEPUMEHTa, yueOHO-UCCIIe0BATENbCKOM
Y TIPOCKTHOM IEATEILHOCTH C UCTIOJIb30BAaHUEM U3MEPUTETBHBIX YCTPONUCTB U TaOOPATOPHOTO 000PY/I0BAHNUS,

pemars pacy€THBIE 3a/laydl C SBHO 3aJaHHON (PU3UYECKOW MOJENbI0, UCTOIb3Ys (hU3MYecKHe 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAlIM3a
YCIIOBUS 33/1a4ll BHIOMPATh (PU3UYECKYIO MOJIEJb, BBLICTATh (PU3NUYEeCKHe BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIEC AJsl €€ pelieHus, TPOBOAUTH
pacuéThl U OLIEHUBATH PEATLHOCTh MOTYYCHHOTO 3HAYeHUS (PU3NYECKON BETHUHHBI,

pelaTh KayeCTBEHHBIE 3a/1aUd: BBICTPAMBATh JIOTMYECKU HEMPOTUBOPEUYUBYIO IEMOYKY PACCYKACHUU C OMOPOM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

WCIIONIb30BaTh TPU pEIICHHH Y4YeOHBIX 3aJad COBpPEMEHHble WH(GOPMAIMOHHBIE TEXHOJNOTUU [UIS TOWCKA, CTPYKTYPUPOBAHHS,
WHTEPIPETAllM U TPEJICTABICHUS Y4eOHOW W HAyYHO-TIOMYJISPHON HH(POpPMAINH, IMOJYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHATM3UPOBATH MOJIyIaeMy0 HH(POPMAIIHIO;
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OOBSICHSITh TPUHIUIBI ACUCTBUS MAIIWH, TPHOOPOB M TEXHUYECKHUX YCTPONCTB, pa3iu4varh yCIOBHUS MX OE30MAaCHOTO HCIOJIb30BAHUS B
IMOBCEAHEBHOM JKU3HU;

MPUBOJUTH MIPUMEPHI BKJIa/a POCCUHUCKHUX M 3apYOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MHpPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS 110 (PU3MKE B MOBCEAHEBHOW KHU3HU JJIsl 00ecrieueHrs 0€30IaCHOCTH MPH 00paIlIeHruu ¢ MPUOOpamMu 1
TEXHUYECKUMH YCTPOMCTBAMH, JJII COXPAHCHHUS 3I0POBbS U COOJTFOICHUS HOPM YKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTath B TPYIIE C BBINOJHEHHEM Pa3IUYHBIX COIMATBHBIX POJICH, IUIAHUPOBATh PadOTy TPYIIIbI, PAMOHAIBLHO pacHpeneisiTh
00513aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, a/IEKBATHO OIICHMBATh BKJIAJ KaXXJIOTO W3 YYACTHHKOB TPYIIILI B
pelieHne paccMaTpruBaeMon MpooOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

JaexkTpoHHbIe (HU(pPOBbHIE)

Bcero

Paznesn 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

o0pa3oBaTebHbIE PecypChl

1.1 ®dusnKa U METOABI HAYYHOTO MO3HAHUS 2 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 JuHamuka bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHUS B MEXaHUKE bu6nuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

Toku B pa3MyHbIX Cpenax

3.1 OCHOBEI MOTEKY IAPHO-KHHETHECKON 9 Bubmmorexa [IOK https:/m.edsoo.ru/7f41bf72
TEOPHH
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 bu6nmoreka [{OK https://m.edsoo.ru/7f41bf72
A .
33 | PETATHBIE COCTOTHIA BEMIECTR 5 Bubnmorexa [IOK https:/m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. JIEKTPOIMHAMUKA
4.1 DneKkTpocTaThka 10 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
IT i i TOK.
4.2 OCTOFHBIN SCKTPIACCKHHI TOK 12 bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
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Pe3epBHOE Bpemst
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11 KUIIACC

HaumeHnoBaHue pa3aesioB U TeM Koanuecrno yacos

Ne i/m
MPOrpamMmbl Bcero

Pazpea 1. JIEKTPOJUHAMUKA

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

11 MaruauTtHoe nosjie. DJeKTpOMarHuTHas 1 bubmuorexa [IOK
' UHIYKIHS https://m.edsoo.ru/7{41c97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 bubnnoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7t41c97¢c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 bubmmorexa [IOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2.3 0] 10
i https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMATIBHON TEOPUHU 4 bubnmnoreka [JOK
’ OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa HOK
' https://m.edsoo.ru/7f41¢97¢
b K
4.2 Crpoenue aToma 4 ummorexa 1O

https://m.edsoo.ru/7f41c97¢
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4.3 ATOMHOE PO

bu6mmoreka [JOK

3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®PU3UKHA
5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 Egg:jﬁiiﬁgﬁ 7641e97c
Uroro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
6 Obobmaroee nostoperie 4 Eﬁi@ﬁiﬁiﬂfnmuwc
Wroro no pazneny 4
PesepBHoe Bpems 3
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