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1. MNOSACHUTEJIBHAS 3AIIUCKA

IIporpamma no ¢pu3uke 6a30BOro ypoBHsI Ha YpOBHE CpEHEr0 0011ero oopazoBaHus pazpadoTaHa
Ha OCHOBE IIOJIOXKEHMH M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pazoBaTeIbHOMN
nporpammel, nipeactaBieHHbIX B @I'OC COO, a takxke ¢ yuérom deaepaibHol pabodeit mporpaMmbl
BOCIIUTAaHMUS W KOHUEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Pusmkay B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit denepanuy, peanus3yonmx OCHOBHbIE 00pa30BaTeNbHbIE IPOTrPAMMBI.

Coneprxanue mporpaMMbl 1O (HU3UKE HANpPaBICHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI MUpa oOy4darouuxcst 10—11 kiaccoB npu o0yueHun ux ¢pusuke Ha 6a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usmuke coorBercTByeT Tpeboanusm PI'OC
COO k njnaHupyeMbIM JMYHOCTHBIM, IPEAMETHBIM M METANPEIMETHBIM pe3ysibTaTaM O0OydeHus, a
TaKXKe YYHUTHIBAET HEOOXOIUMOCTh peau3alliil MEXIPEJIMETHBIX CBA3eH (U3MKH C €CTECTBEHHO-
Hay4YHbIMHM y4eOHBIMM NpeaMeTaMH. B Hell ompenensitoTcs OCHOBHBIE IeNIM M3y4eHUs (U3MKM Ha
ypOBHE cpemHero oOmero oOpa3oBaHMs, IUIAHUPYEMBbIC pPE3yJbTaThl OCBOCHUS Kypca (DU3UKH:
JMYHOCTHBIE, METaNpeIMETHBIE, TpeIMETHbIE (Ha 6230BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® IUIAHUpPYEMBIE pe3yJIbTaThl OCBOCHHUs Kypca (U3WKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pu3nka» 1o rojgaM oOydeHusl.

dusnka Kak Hayka o Haubosee OOLIMX 3aKOHAX MPUPOABI, BBICTYIAs B KauecTBe Y4eOHOro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUH 00 OKpYXamomeMmM MUpe.
IIkonbHBIA Kypc (PU3MKH — CUCTEMOOOPA3YIOUIMHA JUIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SIBICHUH, HM3y4aeMbIX XUMHEH,
Ouosioruelt, ¢usnueckoir reorpadueil u actpoHomuen. lcrnonb3oBaHWE M AKTUBHOE NPUMEHEHHUE
¢u3MYecKUX 3HAHUH ONpeAessieT XapakTep W Pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHH B cdepe
OHEPreTUKH, TPAHCIOPTa, OCBOEHMS KOCMOCA, IIOJY4YEHHUS HOBBIX MAaTE€pPHAIOB C 3aJaHHBIMU
cBoiicTBaMu M Apyrux. M3ydenue (u3MKu BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa oOyyaromuxcs, B (OpPMUPOBAHME YMEHMH NPUMEHATh HAyUHBIH METOJ
MO3HAHUS NMPYU BHINOJIHEHUHU UMHU yUEOHBIX HCCIIEI0BAaHUM.

B ocHoBY kypca ¢u3MkM Ans ypoBHS cpelHero oOumiero oOpa3oBaHHs IOJIOKEH psii UeH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHUHM C HEW KypC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT Marepuall M3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK BONPOCHl KJIACCHUYECKOH, Tak M
COBPEMEHHOW (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM € HEll Marepuan Kypca (pU3MKd OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBiseTcss pOpMHUpPOBAaHUE TNPEICTABIEHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanmzanus mnpeArnojaraeT HCIONIb30BaHHE TI'yMaHUTapHOTO
noTeHIana GU3NIEeCKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKH C pa3BUTHEM OOILECTBA, a TAKKE
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou manpaenrennocmu. Kype (UMK mpeanojaraeT 3HAKOMCTBO C IIHPOKUM
KPYTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes  oxonoeuzayuu  peanusyercs TOCPEICTBOM  BBEACHHUS  JJEMEHTOB  COJIEPXKAHMA,
MOCBSIIEHHBIX 3KOJOTUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKHU
Y TEXHOJIOTHH, a TaKkke 00CYKAECHUs MPOOIIeM pallMOHATIBHOTO PUPOONOIB30BAHUS U SKOJIOTUIECKOM
0€301acHOCTH.

CrepKHEBBIMH JIEMEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEAHEro 00I1ero oopa3oBaHus SABISIOTCS
¢usnueckue Teopun (GopMUpPOBaHKE MPEACTABICHUNH O CTPYKTYype MOCTpOeHUsl GU3NUYECKOI TeopuH,
pou pyHAaMEHTAIbHBIX 3aKOHOB U IIPUHIIMIIOB B COBPEMEHHBIX IPEJCTABICHUSAX O IPUPO/JIE, TPAHULIAX
MPUMEHUMOCTH TEOPHH, 17151 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPOLIECCOB).

CuCTeMHO-eSITETbHOCTHBI NOAX0A B Kypce (pU3MKHM peanusyercs Npexae BCEro 3a Cuér
OpraHu3alK YKCIIEPUMEHTAIBHON AeaTeNbHOCTH o0ydaromuxcs. [y 6a30Boro ypoBHs Kypca pU3HUKU



— 3TO WCIIOJIb30BAaHHE CHCTEMBI (PPOHTATBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPHMEHTOB U Ja0OpaTOPHBIX
paboT, KOTOpBIE B POrpaMmMe Mo (pU3MKEe 0ObEANHECHBI B OO CIIUCOK YYCHUYECKUX MPAKTUICCKUX
pabot. Beienenue B yka3aHHOM MEPEYHE JTA0OPATOPHBIX pa0dOT, IPOBOIUMBIX JIJIsl KOHTPOJIS U OLICHKH,
OCYIIECTBISICTCS YYaCTHUKAMH 00pa30BaTEeIbHOTO MPOIecca UCXOA U3 OCOOCHHOCTE! MIIaHUPOBAHUS
U OCHalleHus: kabunera Gu3uku. [Ipu 3ToM oOecrieunBaeTCs OBJIAICHHE OOYYaAIOUIMMHUCS YMEHUSIMHU
NPOBOANUTH KOCBECHHBIC H3MEPEHUS, UCCIICIOBAHMS 3aBUCHMOCTEH (DU3NYECKUX BEJTMYUH M IOCTAHOBKY
OIIBITOB TI0 TIPOBEPKE MPETIOKEHHBIX THITOTE3.
Bosnbiioe BHUMaHUE yHeNseTCs PEIICHUIO PAacyETHBIX M KaueCTBEHHBIX 3anad. [Ipu stom s
pacu€THBIX 3ala4 TMPUOPUTETOM SIBIIIOTCS 3aJadd C SIBHO 33JaHHON ()M3WYECKOH MOJIEIbIO,
MO3BOJISAIONINE IPUMEHSATH H3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OHOTO pa3zena Kypca, Tak U
UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3ielioB. J[iisi KaueCTBEHHBIX 33[a4 MPHOPUTETOM SIBIISTFOTCS 33/ IaHUS
Ha OO0BSICHEHHE TIPOTEKaHUsI PU3NICCKUX SBICHUI U MPOIECCOB B OKPYIKAIOIIEH JKU3HH, TPEOYIOIIHe
BbIOOpa PU3UUECKON MOJICIIN JJISl CUTYalluU MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ tpeboBanusmMu ®I'OC COO k MaTepHaabHO-TEXHHUYESCKOMY 00ECICUCHHIO
yueOHOro mporecca 0a30BbIH YpOBEHb Kypca (DPM3MKH Ha ypOBHE CpEIHEro oomero oOpa3oBaHUs
JOJDKCH M3Y4aThCsl B YCIOBHSX MPEIMETHOrO KaOMHeTa (DU3UKU WIH B YCIOBUSX MHTEIPHPOBAHHOTO
KaOMHEeTa MPEMETOB €CTECTBEHHO-HAYYHOT'O IMKIIa. B kaObuHeTe Gpusuku JOmKHO OBITH HEOOXO0IUMOE
nabopaTopHOoe 000pyJIOBaHHE JJIsi BBHIOJHEHUS YKAa3aHHBIX B MpOrpaMMe Mo (PU3HMKE YUYECHHUYECKHX
MPAaKTUYECKUX PaOOT U JIEMOHCTPAIIMOHHOE 000pY/I0OBaHHUE.
JleMOoHCTpannoHHOE 000py1oBaHue (POPMHUPYETCSI B COOTBETCTBUH C IPUHITUTIOM MHHUMAIBHOM
JOCTAaTOYHOCTH M OOECIICUMBACT MMOCTAHOBKY MEPEYHCICHHBIX B MPOTpaMMe MO (PU3UKE KITFOUEBBIX
JIEMOHCTpPAlMK Ui WCCIICAOBAHUS M3y4YaeMbIX SBICHHA M IPOIECCOB, OSMIMPUYECKHX U
(yHIaMEHTAJIbHBIX 3aKOHOB, HX TEXHUYCCKUX IIPUMCHEHUI.
JIaGoparopHoe 00OpyAOBaHHE ISl YYCHHYECKHX IPAKTUYECKUX paboT (OpMHpYyeTcs B BUIC
TEMATUYECKHX KOMIUIEKTOB U 00ECIEUNBAETCS B pacu€Te OJTHOI0 KOMIUICKTA Ha JIBYX O0YYaroIuXcs.
Tematudeckre KOMIUIEKTHI JTa00paTOpHOTO 000PY0BaHUS TOJDKHEI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAHUH aHAIIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPHUTEILHBIX CUCTEM
B BUJIE IU(PPOBBIX 1a00paTOpUid.
OCHOBHBIMU LIEJTSIMU H3Yy4eHHs (PU3UKH B 00IIeM 00pa30BaHUU SIBISIOTCS:
e (QopMupoBaHHE MHTEpeca M CTPeMJICHHUS OOy4aroUIMXCs K HAYYHOMY W3Y4YCHHUIO MPHUPOJIBI,
Pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TPEACTABICHHH O HAyyHOM METOo/A€ TIO3HaHWA U (QOpMHpPOBaHHUE
MCCIIEIOBATENLCKOTO OTHOIIEHHS K OKPYKAFOIIUM SIBIICHUSIM;

e (opMHUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3yYeHHS OCHOB CTPOSHHS
MaTepuH U QyHIAMEHTAIbHBIX 3aKOHOB (PH3HUKH;

e (QopMupOBaHHE YMEHHUI OOBSICHATH SBICHHS C HMCIOJH30BaHHEM (QH3MUYECKUX 3HAHUH WU
HAYYHBIX JJOKA3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PO GUIUKH JIsT Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJOTHH.
JloCTIKeHHe 3TUX TeNieil 00ecTieunBaeTCsl pelIeHueM CIEAYIONINX 3a/1a4 B MPOIECCE U3yUSHHS
Kypca (U3UKU Ha YPOBHE CPEHEr0 00IIero o0pa3oBaHMs:
® TNpHOOpETEeHHE CHCTEMBbl 3HAaHMKW 00 OOMmUX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOYAs MEXAHUKY, MOJICKYJSIPHYIO (GHU3HKY, DJICKTPOJIMHAMHKY, KBAHTOBYIO
(U3MKY ¥ SJIIEMEHTBI aCTPOPH3HUKH;

e (QopMUpOBaHHE YMEHUH NMPUMEHSATh TEOPETHUECKHE 3HAHUS Ui OOBSCHEHUS (pru3ndecKux
SIBJICHUI B IPUPOJIC U JIJIsl TPUHSTHS MPAKTUYECKUX PEIICHHI B TIOBCETHEBHOW JKU3HH;

® OCBOCHHE CIIOCOOOB PEUICHMs Pa3MYHBIX 3a/a4 C SBHO 3aJaHHON (PU3MUYECKOW MOETbIO,
3a7a4, MOJpPa3yMEBaIOIINX CAMOCTOSTENBbHOE CO3/aHHe (DPU3UYECKONW MOJENH, aJeKBATHOM
YCIIOBHSIM 33]1a4H;

® TOHMMaHWE (U3NYECKUX OCHOB M TIPUHIMIIOB JCWCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;



¢ OBJAACHUC MCTOAAMHU CAMOCTOATCIBHOI'0 TIIIAHUPOBAHUA W MNPOBCIACHUA (I)I/ISI/I‘-IGCKI/IX
OKCIICPUMCHTOB, aHaJIM3a W HHTCPIIPCTALlUN I/IH(I)OpMaI_II/II/I, OIpeaciICHusA AJOCTOBCPHOCTHU
IIOJIYUCHHOTI'O pE3yJIbTaTa,

® CO3JaHWC YCIIOBHH JUIS Pa3BUTHS YMEHUH TPOCKTHO-HCCIIEOBATEIILCKOM, TBOPYECKOM
JeSTEIILHOCTH.
Ha n3yuenue ¢usuku (0a30BbIl YPOBEHB) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs OTBOIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipemiaraemenii B mporpamMMe 1o (U3MKe NEepedeHb JIAOOPATOPHBIX U MPAKTUYECKUX pPadOT
SIBIIICTCS. PEKOMEHIOBAHHBIM, YUHUTENb JIeJaeT BEIOOP MPOBEICHUS JIa0OPATOPHBIX PaOOT M OIBITOB C
y4ETOM UHINBUAYAITBHBIX OCOOCHHOCTEH 00YYarOIIuXCs

2. COJAEP)XAHUE OBYYEHUSA

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI0 NO3HAHUSA
®uszuka — Hayka o npupoge. HaydHble MeToabl IO3HAHMS OKpYy’Karolero mupa. Poub
HKCIEPUMEHTA U TEOPUH B IIPOIIECcCe MO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue Gpu3nuecKuX sBICHUN U mporieccoB. Hayunsie runoressl. Ou3nyeckie 3aKOHBI
u Teopuu. ['paHULIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMI cOOTBETCTBUS.

Pois 1 MecTo usuku B popMHUpOBaHIH COBPEMEHHOM HAYYHOI KaPTUHBI MHUPA, B IPAKTHIECKOM
JESTEIIbHOCTH JIFOJEH.

Jlemoncmpayuu
AHaoroBblie ¥ UGPOBBIC U3MEPUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuveckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOro ABMeHusd. Cucrema OTCYETa.
Tpaexropus.

[lepememienue, CKOpPOCTh (CpemHSIE CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpEHHE
MaTepuaIbHOM TOYKHM, WX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHat. CloeHue MepeMelieHud u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE U PpPaBHOYCKOpEHHOE TMPSIMOJUWHEHHOE MABWXKEHUE. ['paduku 3aBHCHMOCTU
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe magenue. Y cKopeHrue CBOOOIHOTO MaICHHS.

KpuBonunelinoe asuxenue. J[BuxeHne MaTeprualbHOW TOUKHU MO OKPYKHOCTH C OCTOSIHHOM MO
MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, NUHEHHas cKoOpocTh. llepmom u yactora oOpalieHwus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JIBUKEHUE CHApAJIOB,
LIEITHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, ULTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTHK JBIKEHUS.

[IpeobpazoBaHue ABUKEHHI ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

Habmoienue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3yueHne HepaBHOMEPHOTO JBUKEHUS C 1IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnepoBanue COOTHOLIEHUS MEXAY IyTSMH, HNPOWACHHBIMU TEJIOM 3a IOCIEI0BATEIbHBIC

paBHBIE POMEKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUJKEHUHM C HA4aJIbHOM CKOPOCTBIO, paBHOU
HYJIIO.



N3ydeHue nBH>KEHUS 1IapuKa B BI3KOH HKUJKOCTH.

W3ydenune qBMXeHUs Tea, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun orHocurensHocTH ['anmunes. Ilepseiii 3akoH Hberorona. MHepuuanbHBIE CUCTEMBI
OTCY€Ta.

Macca Tena. Cuna. [lpunnun cynepno3unuu cuwi. Bropoii 3akoH HeioToHa a1 MaTepuanbHOM
Touku. Tpernii 3akoH Hpr0TOHA J1s1 MaTepUATIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunbl Tpenust (mokosi, ckojpxeHusi, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPeHHsSI CKOJBXeHHs U cuia TpeHus mnokos. Kosdduuuent tpenus. Cuna compoTHUBIIEHUS NpU
JBUKEHHUHM TeJa B KUAKOCTU WM rase.

[ToctynaTenbHOe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. [liieqo cuibl. Y ciloBUs paBHOBECUS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHWE: MOIIIMIIHUKYA, JIBH)KEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(popMariui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUsl TBEPAOTrO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne nuxenus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U PE3MHOBOM 00paslie,
oT ux aedopmariiu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmnynbe marepualbHOM TOUYKM (T€da), CHCTEMBbl MAaT€pUANbHBIX TOYeK. VIMIynbCc CHUIBI U
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHeHHUs UMITyJbca. PeakTuBHOE ABM)KEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MarepuaabHOM Touku. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[TorenumanpHas sHeprus. IloTeHuuanbHas 3HeEpPrust ynpyro AeQOpPMHUPOBAHHOW MPYKHUHBEIL.
[ToTenunanpHas 3HEeprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[loreHnuaneHble M HEMOTEHIMaNbHbIE CHIBL. CBA3b pabOTHl HEMOTEHLUUAIbHBIX CHI C
W3MEHEHNEM MEXaHUYECKON IHEPTUN CUCTEMBI Tell. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTUH.

Ynupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: BOJAOMET, KOIEp, NPYKUHHBIA
IIUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE ABMKEHIE.

[lepexoa moTeHIIMATILHON YHEPTUU B KHHETHYECKYIO H 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydenune abCOMOTHO HEYTIPYTOTroO yapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsa3M pabOThl CUIIbI C U3MEHEHHEM MEXaHMYECKOW PHEPIrUu Tejla Ha MpuMepe
PacTsDKEHUST PE3UHOBOIO XKIyTa.



Pasznea 3. Mosekyasipaasi pu3uKa U TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcHOBHbBIE TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU M HX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nmwxkenue. Auddysusa. Xapaktep ABMKEHHS W B3aUMOJCHCTBUS YaCTHIl BEIIECTBA.
Monenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX TEN U 0O0BSICHEHHE CBOIMCTB BEIllECTBA HA OCHOBE ATUX
Mozeneil. Macca u pazmepsl Mosiekyi1. KonuuectBo Bewiectsa. [loctosHnas ABorapo.

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

Mopnens wuzaeanpHoro ras3a. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KUHETUUECKONH TEOpUU
UJealbHOTO ra3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeHel KMHETUYECKOW 3HEPTUU TEIIOBOIO
nBrkeHns dactun rasa. Illkana temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MeHaeneeBa—
Kinaneiipona. 3akon JlanbroHa. M3omponeccel B HJ€aIbHOM Tra3e C MOCTOSHHBIM KOJHUYECTBOM
BemiecTBa. ['paduueckoe rnpencTaBieHHE U30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu MosieKyl OpraHndecKux
COCIMHECHUM.

OmnpiTel 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHSL.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAs IPUPOJLY JABJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS U1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenue mMacchl BO3/lyXa B KJIIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHHIl 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKly TapaMeTpaMH COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckas cucremMa. BHyTpeHHssI sHeprusi TepMOAMHAMUYECKON CUCTEMBI U CITOCOOBI
e€ n3MeHeHus. KonmnuecTBo TemaoTel U paboTa. BHyTpeHHss SHeprusi 0IHOATOMHOTO WJ€aJbHOIO rasa.
Bunel Ttermonepenauu: TEIUIONPOBOJHOCTb, KOHBEKUMWSA, W3JIYyYCHHE. Y IEJIbHAsA TEITOEMKOCTh
BeniecTBa. KoanmuecTBo TEIIOTHI MpHU TEIUIONEpEaaye.

[Tonsitue 00 ammabGatHOM Tporecce. [lepBriii 3akoH TepMoauHAMUKH. [IpumMeHeHue mepBoro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas uHTepnperanus paboThl raza.

BTtopoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBsie MarmuHbl. [IpuHIMNBL AeiicTBUS TerioBbIX MamuH. I[IpeoOpazoBanHus sSHEpruu B
TerioBbIx MammHax. KoagduuueHnt nonesnoro aevictBust temnoBoi MamuHbl. [{ukn KapHo u ero
KO3 QHUIHUEHT MMOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MTPOOJIEMBbI TEMIIOIHEPT€TUKU.

TexHuyeckue ycTpoiicTBa M NMpakTHUYECKOE MPUMEHEHME: JBUraTelb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH SHEPTHH Tejla IIPU COBEPILIEHUH paObOTHI: BEUIET NPOOKH U3 OYTHUIKH TOA
JeCTBHEM CKaToro BO3AyXa, HarpeBaHue oddupa B JaTyHHOW TpyOke MyTEM TpeHus
(BuIEOIEMOHCTpAIIHS ).

N3meHneHne BHyTpeHHEH 3Hepruu (TemMrepaTyphl) Tella Ipy TeIruionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsi BHYyTPEHHETO CrOPaHusl, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne yaenbHOM TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoowvt

[TapooGpazoBanue u koHaeHcanus. Vcnapenwe u kurneHue. AOCONIOTHAS W OTHOCHTEIIbHAS
BJIQKHOCTh BO31yxa. HacelmeHHBIH map. VYjaenbHas Temiora MnapooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUSI.



Teépnoe Teno. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHUS CBONCTB KPHCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [lnaBienue u kpuctayuzanus. Y AelibHas TEIIoTa
iasnenus. Cyomumarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJTIOPUMETD,
TEXHOJIOTMH MOJIYYEHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEpUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habnroienue HarpeBaHus U IJIaBICHUS KPUCTALTMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3IyXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. Inexmpocmamuka

DnekTpuzaius Tes. DJIEeKTpUuuecKkuit 3apsia. JlBa Buaa sieKTpuueckux 3apsaoB. [IpoBogHuKH,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumopeiictue 3apsanoB. 3akon Kymona. TodeuHbId 35IeKTpHUUECKUI 3apsid. DIIEKTPUUECKOE
nosie. Hanpsixk€HHOCTB 31ekTpruyeckoro noiid. [IpuHmun cynepno3uuuu 3eKTpudeckux mnosneu. Jinaum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MO,

PaGora cun snextpocratuueckoro mnois. Ilorenuuan. Paznocts norennuanos. [IpoBogHuku u
TUAJICKTPUKHU B AJIEKTPOCTATHUECKOM M0J€. JudekTpuyeckas npoHUIIaeMOCTb.

OnektpoémkocTh. KonaeHcatop. DONEKTPOEMKOCTh IJIOCKOTO  KOHAEHcATopa. JHEprus
3apsHKEHHOTO KOHJIEHCATOpA.

TexHuueckue yCTpOHMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUUECKAs 3alUTa, 3a36MJICHHE YJIEKTPONPHOOPOB, KOHIEHCATOP, KOMMMPOBAIBHBIN amnmapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U MIPUHIUIT ACHCTBUSA JIEKTPOMETPA.

B3aunmopeiicTBre Ha3IEKTPU30BAHHBIX TETI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOIHHKY B 3IEKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIUDJIEKTPUKHU B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAJAM IUIACTHH, PACCTOSHUS
MEXy HUIMH U TUSJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTpUYECKU TOK. YCIIOBUSI CYILIECTBOBAHMS 3JIEKTpHuecKoro Toka. Mcrounuku Toka. Cuia
ToKa. [ToCTOSTHHBIN TOK.

Hanpsioxenue. 3akon Oma ajig yyacTka Hemnu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEJIbHOE COMpOTHUBJIEHUE BemniecTBa. llocnemnoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlkoynsi—JIenia. MOIHOCTh AIEKTPUIECKOTO TOKA.

DNEeKTPOABUKYIIAs CHJIa U BHYTPEHHEE CONPOTUBJICHUE UCTOUHHKA TOKA. 3akoH OMa /17151 MOJTHOM
(3aMKHYTOM) AyIeKTprUeckoit emu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsE MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHBIICHUS METAJLIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.



DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBEHHAs! U IPUMECHASI TPOBOUMOCTD MOTYIPOBOIHUKOB. CBOHCTBA P—
n-nepexoza. [losrynpoBogHUKOBBIE TPUOOPBHI.

OneKTpUYecKUid TOK B pacTBOpax U paclulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS
aucconuanus. DIEeKTPOIn3.

OnexTpuueckuid TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSITENBHBIM paspsia. MonHus.
[Ina3zma.

TexHuyeckue ycTpoiicTBa M IPaKTUUYECKOE MPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTar,
HCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTelbHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE PHUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAKyyMHBI THOJ, TEPMHUCTOPHI M (DOTOPE3UCTOPHI, IMOIYNPOBOAHUKOBBIA JHOI,
rajbBaHMKa.

Jlemoncmpayuu

W3mepeHune cuibl TOKa U HaIIPSKEHMSL.

3aBUCUMOCTh  CONPOTHUBJICHMUSI IMWJIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, ILJIOLIAAU
MOTIEPEYHOr0 CEYEHUs U MaTepuaa.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[Ipsimoe n3mepeHue 3MeKTpoABHKYLIeH criibl. KopoTkoe 3aMbIKaHKe rajlbBAaHMUECKOTO 3JIEMEHTa
U OLIEHKa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIEPaTyphl.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v IPOBOJIUMOCTb BO3TyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne cMEeIIaHHOTrO COEIMHEHMS PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYIIEN CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHEr0 COPOTUBIICHMS.

Hab6mronenue anexrposnusa.

MexnpeamerHbie CBA3U

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHS B 10 Kiacce OCyIIECTBISETCS C YUYETOM
COJIep KaTEeNbHBIX MEXIPEIMETHBIX CBSI3€HM ¢ KypcaMM MaTeMaTHKH, OMOJIOTMH, XUMHUH, reorpapuu u
TEXHOJIOTUH.

Mescnpeomemuvie nonamus, CBI3aHHbIE C U3YYEHUEM METOJ0B HAyYHOTO TMO3HAHUS: SIBIICHHE,
Hay4yHbIA (akT, runmoTesa, ¢u3nyueckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJECHUE, SKCIEPUMEHT,
MOJIETTMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, IUHENWHas QyHKkuus, napadoia, runepbosia, Ux
rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMM Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: mexanndyeckoe JABWKEHHE B XKUBOU npupoze, 1Mdpdy3us, ocMoc, TEMI000MEeH KHUBbIX
OpraHu3MoOB (BUABI TEIUIONEpe/ayH, TEIJIOBOE PAaBHOBECHE), 3JIEKTPUUECKHUE SIBICHHUS B >KUBOU
IIPUPOJIE.

Xumus: NHUCKPETHOE CTPOEHHUE BEIEeCTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, XKHUAKOCTEH M ra3oB, IEKTPUUYECKUE CBOWCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOIHALINS, FaIbBaHHUKA.

l'eoepaghus: BaXXHOCTH BO3lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHME ABMKEHMH C MCIIOJIB30BAHMEM MEXAaHHU3MOB, Y4YET TpPEHHS B
TeXHHUKE, TOJINITHUKH, UCTIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (paKeTa, BOJIOMET U
IpyTHe), IBUraTellb BHyTPEHHETO CropaHus, naposasi TypOuHa, OITOBOM XOJIO0IUIBHUK, KOHIUIIOHED,
TEXHOJIOTUH NOJy4YEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3€MJICHHE OJJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH MpPUHTED,
3JIEKTpOHArpeBaTeIbHbIe PUOOPHI, IEKTPOOCBETUTENbHbIE TPUOOPHI, FaJIbBAHUKA.



11 KJIACC

Pa3znea 4. JiekTpoguHAMUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IloctosiHHbIE MarHuUTHL. B3anMopelcTBHE MOCTOSHHBIX MAarHWTOB. MaruutHoe mose. Bekrop
MAarHuTHOM MHIyKUMH. lIpMHIMI Cynepno3suuuy MarHUTHBIX IOJ€H. JIMHUM MarHUTHONW MHAYKLUU.
KapTuna 1MHUI MarHUTHOW MHAYKIMHU 10JI TOCTOSTHHBIX MarHuTOB.

MaruuTtHoe 1osje npoBoJHUKa ¢ ToKoM. KapTruHa TMHUN HHAYKIMA MarHUTHOT'O TOJISL AJIMHHOTO
IIPSIMOTO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOI'O IPOBOJHHUKA, KAaTyIIKH ¢ TOKOM. OmeIT Opcrexa.
B3anmopencTere NpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moayiab M HampaBieHue. [[BHkeHHe 3apsyKeHHOW YacTUIIBI B OJHOPOIHOM
MarHuTHoM nose. Pabota cuinel Jlopenua.

SBneHue  JNEKTpOMarHUTHOM  MHAyKOMM. [IoTOk  Bekropa  MarHMTHOM  MHIYKIUU.
OneKTpOoABMKYLIAs CUJIa MHIAYKLIUU. 3aKOH 3JIEKTPOMarHuTHON uHykuuu dapanes.

BuxpeBoe »snexkTpuueckoe mose. OJIEKTPOABMXKYLIas cuila HWHAYKIMM B IPOBOJHUKE,
JBUKYLIEMCSI IIOCTYIIATEIbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

WNHayKTUBHOCTD. SIBIIeHHE CAMOMHIYKLINN. DIEKTPOABIIKYIIAs CUIAa CAMOMHIYKLIHU.

DHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHuyeckue ycTpoHCTBA M INPAKTUYECKOE MNPUMEHEHHUE: IOCTOSHHbIE  MAarHMThI,
AJIEKTPOMArHUThl, MIEKTPOJABUraTeIlb, yCKOPUTEIN JIEMEHTAPHBIX YaCTUL, MHAYKLIHOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUM MHOYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHHE ANEKTPOMArHUTHOW NHIYKIIMH.

[IpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOJABHKYILEH CHIIBI MHIYKIUH OT CKOPOCTH U3MEHEHHNSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue NeNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBieHUS AIEKTPOMarHUTHOM UHIYKIIUH.

Paspnen 5. KosieOanust U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebartenpHas cucrema. CBOOOIHBIE MEeXaHUYECKHE KosiebaHus. ["apMoHnueckue KoieOaHwms.
[lepuon, yacrora, ammutyaa u ¢aza konedanuid. [Ipy>kxuHHBIN MasTHUK. MaTeMaTn4ecCKuii MasiTHUK.
VYpaBHeHue rapMoHHUecKuX Kosnebanuil. [IpeBpaieHue sHeprun npu rapMOHMUECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYyp. CBOOOAHBIE DIEKTPOMAarHUTHbIE KOJEOAHUS B  HJICAIBHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUS MEXAYy MEXaHMYECKMMM M AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI PHEPTUHU B UJICATIbHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnenre o 3aryxarmMX KojieOaHUSIX. BBIHYyXJI€HHbIE MeXaHHuYecKHe KoseOaHus.
Pe3onanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHbIE KOJIEOaHHUS.

ITepemennbiii TOK. CHHYCOMAQIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAIPSyKEHUS.



Tpanchopmarop. IlpousBoacTBO, mepemadya © TMOTPeOJICHUE DICKTPUUYCCKON IHEPTHH.
OKOJIOTHYECKHE PUCKM IpUH  IPOU3BOJCTBE  3JeKTposHepruu. KynbTypa  ucnosb3oBaHus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HHU.

TexHu4eckue yCTpONCTBA U NPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUHA 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojieOaTeabHOW CUCTEMbl (IIPYKUHHBIM WIM MaTeMaTHYeCKUU
MasITHHK).

Hab6mronenue 3aryxaromux KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CB00OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHHS.

OcmorpaMMsl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSKEHUS. OT BPEMEHHU ) IJ1S 3JIEKTPOMArHUTHBIX
KoJ1e0aHuH.

Pe3onanc mnpu mnocnenoBaTeIbHOM COECIMHEHUHM PE3UCTOpa, KaTyIIKM HMHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUU 3IEKTPOIepeaauH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MajbIX KoJeOaHUM rpy3a Ha HUTH OT JJTMHBI HUTH U MacChI
rpysa.

HccnegoBanue nepeMeHHOro TOKa B LENU M3 MOCIEAOBATENIbHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHbL

MexaHnuyeckue BOJIHBI, yciaoBHsl pacrnpocTtpaHeHus. [lepuon. CKopocTh pacnpoCTpaHEHUs U
uiiHa BoNHBIL. [lomepeunbie u mpojosibHbIe BOJMHBL. MHTepdepeHus U audpakius MeXaHHYeCKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKka. Boicota ToHa. TemOp 3ByKa.

DONEeKTpOMarHUTHHIE BOJIHBL. YCJIOBUS HW3JIyY€HUS DJJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHoi BomHe. CBOMCTBa 3JIEKTPOMArHUTHBIX BOIH:
OTpakeHue, MpeoMIIeHHe, Noaspu3anus, Iuppaxus, nureppeperius. CKOpoCTb IMEKTPOMArHUTHBIX
BOJIH.

[lkana 3neKkTpoMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAtOIIeH Cpeibl.

TexHuueckue yCTpONCTBa W MPAKTHUUECKOE MPUMEHEHHE: MY3bIKalbHblE HWHCTPYMEHTHI,
yIbTPa3BYKOBasl AMArHOCTHKA B TEXHMKE U MEAMIIMHE, pajap, paIuonpuéMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHHE MOMEPEUHBIX U MPOJOIBHBIX BOJIH.

Koneb6mromnieecs Teno Kak HICTOYHUK 3BYKA.

Habmronenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiuid MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M ¥ 9aCTOTOM KOJIeOaHUA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, NMPEIOMIIEHHE, MOJSpU3aLus,
nudpakius, MHTeppepeHLus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeliHOEe pacnpocTpaHEHHE CBETa B OJHOPOAHOU cpene. JIyd
cBera. TOUeUYHbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHui B TIIIOCKOM 3epKaje.

[Ipenomienue cBeTa. 3aKOHBI MpENOMIICHHS cBeTa. AOCONIOTHBINA IMOKa3aTelb MPEIOMIICHUS.
[TonHnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroa MoJTHOTO BHYTPEHHETO OTPaKEHUS.



Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue 1 paccerBaroiye JUH3bI. ToHkas JnH3a. DOKYCHOE PACCTOSTHUE M ONTHYECKas
cuiia TOHKOM nuH3bl. [locTpoenue n3o0pakeHuil B COOMPAOIINX U paccerBaronnx JnH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE, JaBacMOEe JTHUH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE MCTOYHHKHU. Y CIOBUS HAOIIOICHUS
MaKCUMyMOB M MHHHUMYMOB B HMHTEpP(PEPEHLHMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakius cBera. Audpakimontas pemérka. Y cioBUe HaOJI0IeHUS II1aBHBIX MAKCUMYMOB ITPH
MaJeHAA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudyeckue yCTpPOHCTBA ¥ MpaKTUYECKOEe MPHMEHEHWE: OYKH, Jiynma, Qoroarmapar,
MIPOEKIIMOHHBINA amnmapaT, MHKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, AU(PPAKIMOHHAS pPeléTKa,
TIOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHEeitHOE pacpocTpaHeHHE, OTPAKCHHE U TIpeioMiieHre cBeTa. OnTHYeCKHe TPHUOOPEHI.

[TonHoe BHyTpeHHee oTpaxeHue. Moienb cBeTOBOA.

HccnenoBanue cBONCTB U300paXKeHUM B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGimronenne naTepdepeHIim cBera.

Hab6monenue qudpakiuum cBera.

HaGurotenue aucriepcuu cBera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenne nokazaresns NpeoMIIEHUs CTEKJIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Habmronenue aucnepcun cBera.

Pasnen 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panuubl TPUMEHMMOCTH KJIACCHMYECKOM MexaHukU. [locTynaTel chnenuanbHOW TEOpUU
OTHOCUTEIILHOCTH: UHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH
OHHIITERHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JUIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ YHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.

Pasnen 7. KBanroBasi puzuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBs3u sHepruu (HOTOHA C €r0 YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue ¢orordpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTorddekTa.
VYpaBuenue DiinmreitHa i poroaddexra. «Kpacnas rpanuna» Gororddexra.

Hasnenue ceera. Oneitel [1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHnuyeckue ycTpoiicTBa U NpakTUYECKOe MpUMEHEHUe: POTOdIEMEHT, (POTOAATUUK, COTHEUHAs
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE C IMHKOBOM IIIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.

Cseroauon.

Connevnas 6arapes.



Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopaa mo paccessauro o -yactwil. [nanerapaas Moienb
aroma. [loctynarel bopa. M3nydenue u noryomeHre (GOTOHOB IPU NEPEXOJE aTOMa C OJJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/aA.

BousiHoBsie cBoiicTBa yacTull. Bonubl ge bpoins. KopryckylisipHO-BOJHOBOM Tyaiu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHUE.

TexHuueckue ycTpoiicTBa U NPaKTUUECKOE IPUMEHEHUE: CIIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6mronenue nuHeiHyaToro CriekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, T0Ka3bIBAIOLIUE CIOXKHOCTb CTPOCHMS sAnpa. OTKpBITUE PaJIMOaKTUBHOCTH.
OmnsiTel Pezepdopaa no onpeeneHno coctaBa pajinoakTUBHOTO u3nyyenus. CoiicTBa anbda-, Oera-,
ramMMma-u3ilydyeHus. BiausHue paaiuoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpbiTHE IpOTOHA U HelTpoHa. HykinonHas mozens sapa ['eiizen6epra—lBanenko. 3apsy sapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnan. DIeKTPOHHBIH W MO3UTPOHHBIA OeTa-pacmaa. [amma-musnydeHue. 3aKoH
paaMoOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sizipa.

Snepusble peakuuu. [leneHue u CUHTE3 A1€Ep.

SAnepusiii peakrop. TepmosinepHblii cuHTe3. [IpobieMbl 1 IepCEeKTUBBI AAEPHON YHEPTETHKHU.
OKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOJEHHUS U PETUCTPALIMH 3I€MEHTAPHBIX YACTHII.

@dyHaamMeHTalbHbIe B3auMoeiicTBus. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHudeckue yCcTpoiicTBa U MpakTUYECKOE MPUMEHEHUE: 103UMETp, kKaMepa Bunbcona, siaepHbIi
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUH U ACTPOPU3MKH

Oranel pa3BUTUA acTpoHOMHUU. [IpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE IBHUKECHHUE.

Conneunas cucrema.

Comuue. ConmHeuHast akTUBHOCTh. Mlctounuk sHeprun ConHua v 3BE3/. 3BE3MBI, UX OCHOBHBIE
XapakTepUCTHKU. JluarpaMMa «CHEKTpPaJbHBIM KJIACC — CBETUMOCTBb». 3BE3]bI  IJIABHOU
ITOCJIEI0BATEIbHOCTH. 3aBUCHMOCTb «MacCa — CBETUMOCTB) IS 3BE3]1 TJIABHOW MOCIEI0BATEIIBHOCTH.
BuyTtpennee crpoenue 38€31. COBpeMEHHBIE MTPEICTABIEHHS O IPOUCX0XKIEHNHU U 3Botonuu ConHia
" 3BE3/. DTaIIbl )KU3HU 3BE3 .

Mneunsiii [lyte — nHama [Nanaktuka. [lonoxxenne u neuwxkenue Connua B ['amaktuke. Tumsl
rajlakTuk. PaguoranakTuky n kBa3zapel. YEpHBIE IBIPHI B A/Ipax rajlakTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa66ma. Paszoeranue ranakruk. Teopust bombioro
B3pbIBa. PenmukToBOC M3iydeHue.

MacmtaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0ieMbl aCTPOHOMUH.



Yuenuueckue nabnrooenus

HaGmoienust HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAHHEM KOMITBIOTCPHBIX MPUIIOKCHHUA IS
oTpe/IeICHUS TTOJIOKEHHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE cO3Be3/iuss CeBEepHOTO
MOJTYLIAPHS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NnoBTOpeHUE

Ponp pusuku M acTpOHOMHU B SKOHOMHUYECKOH, TEXHOJOTHYECKOM, COIMAILHON M ATHYECKOM
cdepax IesTEIBHOCTH YelIOBEKa, pOJib M MECTO (U3UKH U aCTPOHOMHH B COBPEMEHHOW HAyYHOU
KapTUHE MHPA, POJib (GU3HUECKOW TEOPUU B (OPMHUPOBAHUU TMPEACTABICHUN O (HU3HMYECKON KapTHHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUH O IPUPOJIE.

MexnpeamMeTHble CBSI3U

N3yuenne kypca ¢usuku O6a3oBoro ypoBHS B 11 Kilacce OCymIECTBISETCS € YYETOM
coJiepKaTeIIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMHU MaTeMaTHKH, OMOJIOTUM, XUMUU, Teorpapuu 1
TEXHOJIOTHHU.

Meorcnpeomemnvie nonamus, CBsI3aHHbIE C U3YYCHUEM METOJIOB HAYYHOTO MMO3HAHUS: SIBJIICHUE,
HayuyHbIi (akT, TUMOTE3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHNE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI YPaBHEHHM, TPUTOHOMETPUYECKHE (PYHKITH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI M MX IMPOCKIIUU HA OCHU
KOOpJMHAT, CIIO)KEHHWE BEKTOPOB, IPOU3BOJHBIC SJIEMEHTApPHBIX (YHKUMNA, MNPU3HAKU TOJ00US
TPEYTOJILHUKOB, ONPEICICHIE IIOMAIH IDIOCKUX GUTYp U 00hEMa Tell.

buonoeus: >nekTpuUecKUe SBICHHS B KHUBON IMPUPOJE, KojieOaTeNbHbIC JBUKCHHUS B JKUBOU
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW IIPHUPOJIE, NEHCTBUE PAUaAIlMU HA )KUBBIC OPTaHU3MBI.

Xumus: CTpOeHHE aTOMOB M MOJIEKYJI, KpUCTAIIINYECKasi CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eocpaghusa: MarHUTHBIE TONIOCAa 3EMIIM, 3alleKH MArHUTHBIX pyA, (HOoTochEMKAa 3eMHOUN
MMOBEPXHOCTHU, MIPEACKA3AHHE 3EMIICTPSICCHUH.

Texnonocusi: JWHUM BJIEKTpONEpeNad, TE€HEepaTop NEPEMEHHOTO TOKa, 3JEKTPOABUTATEb,
WHIYKIUOHHAsA TIe4b, pajaap, paauoNpuéMHHK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAS ONTHKA, COIHEYHas OaTapes

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenue yuebHoro npeamera «Pu3nka» Ha YpOBHE CpeHETo o0IIero oopaszoBanus (0a30BbIii
YpOBEHb) JOKHO OOECHeYnuTh JOCTIKEHUE CIEAYIOMIMX JMYHOCTHBIX, METalpelIMeTHBIX U
MPEIMETHBIX 00Pa30BaATEIBHBIX PE3YJIbTATOB.

JUYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOro mpeamera «Ddu3uka» TOIKHBI OTpPaXKaTh
TOTOBHOCTh W CIHOCOOHOCTh OOYYalOIMIMXCS PYKOBOJCTBOBATHCS CGHOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEN JTUMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOCKICHMUIA,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUCKOTO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO
OMbITa M ONBITA ACSATENIBHOCTH B MPOLECCE peaju3alii OCHOBHBIX HANpPABJICHUMN BOCIUTATEIbHOMN
JeITETLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKOHN MO3UINKA OOYYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTRa;

MPUHATAE TPAAUIIMOHHBIX  OOIIEYETIOBEYECKNX T'YMAHHUCTHYECKUX M JIEMOKPAaTHYECKHX
IIEHHOCTEIA;



TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpaKJaHCKOro OOIecTBa,
Y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3altu;

yMEHHE B3aUMOJECHCTBOBATH C COLUAIBHBIMU MHCTUTYTAaMHU B COOTBETCTBHU C UX (PYHKIHSIMH U
Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUMCKON I'PaxTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTH)KEHHUSIM POCCHUICKHX YUYEHBIX B
o0nactu (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas ICTETUKY HAyYHOTO TBOPUYECTBA, HPHUCYIIETO
busnuecKkoil HayKe;

5) Tpy0BOr0 BOCIUTAHUS

MHTEpEC K pa3iuyHbIM chepam npodecCHOHATbHON EATENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
(bU3MKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyaymiei mpodeccun u pearn30BbIBaTh
COOCTBEHHBIE KHU3HEHHBIC TLIAHBI;

TOTOBHOCTh W CIOCOOHOCTH K 0Opa3oBaHHIO M caMooOpa3oBaHHIO B oOnacth (u3WKu Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9K0JIOTNYECKOT0 BOCTIUTAHHUSI:

c(OPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAHUE TJI00AJIBHOTO  XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

IUTAHUPOBAaHUE U OCYULIECTBJICHUE JIEHCTBUI B OKpY’Karolled cpesie Ha OCHOBE 3HAHUs IieJel
YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacuIpeHe OIbITa JesTeIbHOCTH SKOJIOTMYECKON HalpaBIEHHOCTH Ha OCHOBE HMMEIOLIMXCS
3HaHUU 10 (pU3HKe;

7) HIEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nyeckoil Haykw;

OCO3HAaHME IIEHHOCTH HAYYHOH JeSTeNbHOCTH, TOTOBHOCTH B TMpollecce H3yYeHHsS (DU3HKH
OCYILECTBISATH MPOEKTHYIO U UCCIIE0BATEIbCKYIO JESITEIbHOCTh UHANBHUIYaIbHO U B IPYTIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIE YHHBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
basoBble Jjornueckue AecTBUS:
CaMOCTOSITENILHO  (OPMYIUPOBAaTH W  aKTyallM3UpoBaTh mpobiemy, paccMaTpuBath €&
BCECTOPOHHE;
ONPENENATh UEIH AEITeIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMATPUBAEMBIX (PHM3UUECKHUX SBJICHUSIX;
pa3pabarhiBaTh IUIAH pEHICHHUS MPOOJIEMBbI ¢ YYETOM aHaIN3a UMEIOIIUXCS MaTepUaTbHBIX U
HEMaTepHaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B ACSTEIIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB 1IEJISIM, OLIEHUBATh
PHUCKH TIOCTIEACTBUMN JCATENHHOCTH,
KOOPJIUHUPOBATh U  BBHIMOJHATH pabOTy B  YCIOBUSX pealbHOrO, BHUPTYaJbHOTO W
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBrble ucciaenoBarehLCcKue AeiCTBHSA.



BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;

BJIQJICTh HaBbIKAMH y4eOHO-HCCIIEIOBATEIBCKON U TPOSKTHOM JIEATEIILHOCTH B 00J1aCTH (DPU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB pelIeHUs 3a7au (U3HMUecKOoro
coZiep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

BJIQJIETh BUJAMM JCSITENBHOCTH IO TIOJYyYEHUI0 HOBOTO 3HaHMs, €ro HHTepIpeTau,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX CUTYaIMsX, B TOM YHCIE MPHU CO3TAHUHU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSA3H U aKTYaTU3UPOBATh 3a7a4y, BBIBUTATh TUIIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI JJI1 JOKa3aTelbCTBA CBOMX YTBEP)KICHHI, 3a/aBaTh MapameTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIC B XOJI€ PELICHUS 3a7aud pPe3yJbTaThl, KPUTHUECKU OIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U POPMYIUPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOMN JIEATEIHHOCTH, B TOM YHUCIIE
IIPU U3YUYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

YMETbh NEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXOIbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 3aa4H, IOMYCKAIOIINE ATbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanueii:

BJIa/IE€Th HAaBBIKAMU MOy4eHUs: HHPopMauu GU3NIECKOTO COACPKAHUS U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATH TIOMCK, AaHaJHM3, CHCTEMATH3alMI0 W HWHTEPIPETALUIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3alMOHHBIX 3a/ad C COOJIF0JICHHEM TpeOOBaHUMN
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS, TPABOBBIX M ITUUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COAEPKAHUSA B Pa3jIMYHBIX (hopMarax ¢ yu€TOM Ha3HAuCHUS
nHGOPMAIINHY U [IEJIEBOH ay TUTOPHUH, BBIOMPAsi ONTUMAIBHYIO (OPMY MPEICTABICHHS U BU3yaTH3AIHH.

KoMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1eiCTBUSA:

OCYIIECTBIIATH OOLIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOU JAEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYaIMil U cMAT4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHMS C UCIOIb30BAHUEM S3BIKOBBIX CPEICTB;

MMOHUMATh U UCIOJb30BaTh MPEUMYILECTBA KOMaHIHON U NHIUBUAYaIbHON pabOThI;

BbIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JEMCTBUH C ydu€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJI0TO 4JI€HA KOJUIEKTHBA;

IIPUHUMATB LIEJIM COBMECTHOU IEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH EUCTBUS 110
€€ JOCTHKEHHIO: COCTaBJAThH IIAH JEHCTBHUM, pacHpenessiTb PO C Y4ETOM MHEHHMHM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

OLICHMBATh KayecTBO CBOETO BKJIaJa U Ka)JOro YYaCTHMKA KOMaHJbl B OOIIMU pe3yjibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/JIaraTb HOBBIE IMPOEKTHI, OLICHUBAaTh HJAEH C TMO3ULIMU HOBU3HBI, OPHUTMHAJIBHOCTH,
MIPAaKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh MO3UTHUBHOE CTPATETHYECKOE IMOBEJICHUE B PA3IUYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuszauus:
CaMOCTOATCIIBHO OCYIICCTBJIAATL IMO3HABATCIIBHYIO JCATCIBHOCTH B 06.]IaCTI/I (bI/ISI/IKI/I )41
aCTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1aUH;



CaMOCTOSITENIbHO COCTABJISITh IJIaH pEIHICHUs pacu€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITTOJIHEHUS TIPAKTUYECKON paboTHI ¢ YUYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U
MPEOYTEHUI;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM;

paciupsaTh paMKHi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh ()OPMUPOBAHHUIO M TMPOSIBICHUIO IPYAWIMH B 00JACTH (DU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUMsM, BHOCHTb KOPPEKTHBBI B JESTENbHOCTb, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BJIa/IETh HABBIKAMHU I103HABATEIbHOW pedieKCMH KaK OCO3HAHMSI COBEpPIIAEMbIX NEHCTBUI U
MBICTMTEIBHBIX POIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

UCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKCHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB AITEIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB AEATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mpouecce AOCTMXEHHS JTUYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MpPOTpamMMmbl MO (QU3UKE I
YPOBHSI CpeAHEero oO0miero oo0pa3oBaHus Yy OOYYarONIUXCS COBEPIICHCTBYETCS ASMOIMOHAIBHBIN
MHTEJUIEKT, Ipernoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKITIOYAOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIEHOE COCTOSIHHE, BUJIETh
HAIpPaBIIEHUS Pa3BUTHUS COOCTBEHHON AMOLIMOHANIBHOH cepbl, ObITH YBEPEHHBIM B cele;

CaMOPETyJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOIIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEJCHUE, CIOCOOHOCTh AaTalNTHPOBATHCS K OSMOIMOHAIBHBIM HM3MEHEHHUSIM M MPOSBISATH
TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIIMH, BKIIIOUYAIOIIEH CTPEMIICHHE K JOCTI)KCHHUIO 1IETTU U YCIIeXY, ONTUMU3M,
WHUITUATHBHOCTh, YMEHHUE JICHCTBOBATH UCXOJIS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIMOHAIEHOE COCTOSTHUE APYTUX, YUUTHIBATh
€ro0 MPH OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpaMBaTh OTHOILIEHUS C JAPYTUMHU
JIOTbMU, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC M pa3peniaTh KOH(IUKTHL

NPEIMETHBIE PE3YJIBTATHI

K xoniry o0yuenus B 10 ki1acce npeiMeTHbIE pe3yabTaThl Ha 06a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHI:

JIEMOHCTPHUPOBATh HAa IPUMEPaX POJb U MEeCTO (PU3UKU B POPMUPOBAHUN COBPEMEHHON HAYUHOU
KapTHHBI MUpa, B Pa3BUTUH COBPEMEHHOM TEXHHMKH M TEXHOJOTHH, B MPAKTHYECKOW NEATEIBHOCTH
JTIOJICH;

y’-H/ITI)IBaTI) FpaHI/IHI)I HpI/IMeHeHI/ISI szqume (bHSI/ILIeCKI/IX Moneneﬁ: MaTepI/IaJ'II)HaSI TOYKa,
WHEepIHaIbHAs CUCTEMA OTCUYETA, aOCOMOTHO TBEPAOE TENO, UCABHBIN Ta3, MOJIENIH CTPOCHHSI Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AJIEKTPUUYECKUI 3apsii IPpU pelieHnu GU3NYECKUX 3a/1a4;

pacmno3HaBaTh (pU3NYECKHUE SBICHUS (IIPOLIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOHGKYJ'ISIPHO-KI/IHGTI/I‘—IGCKOI\/'I TeOpI/II/I CTpOGHI/ISI BCIIECTBA H SHCKTPOJII/IHaMI/IKI/IZ paBHOMepHOG 158
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBMKEHUE, CBOOOJIHOE TaJIeHNe Tel, JBUKCHHUE 10 OKPYKHOCTH,
WHEPIs, B3auMoIecTBUE Te, Tuddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX
TeJ, U3MEeHeHHe o0héMa TeNn MpHU HarpeBaHWW (OXJIaXJICHHHU), TEIJIOBOE PaBHOBECHE, HCIapeHHeE,
KOH/JICHCAIIHsI, TUTABJICHHE, KPUCTAUIU3AIUS, KHTICHHE, BIIAXKHOCTh BO3/yXa, IOBHIIIICHUE JTaBJICHHS Ta3a
IIPU €r0 HAarpPEBAHHUH B 3aKPHITOM COCY/I€, CBSI3b MEX/Iy TapaMeTpaMH COCTOSHUSA ra3a B U30Ipolleccax,
AJIEKTPHU3ALNSL TEJI, B3aMMOICHCTBHE 3apPsI/I0B;



OIMCBIBaTh MEXAHWYECKOE JIBUIKEHUE, UCIOJb3ysd (U3NYECKHUE BEIUYMHBL: KOOpAMHATA, MYyTb,
IIEpEMELIEHUE, CKOPOCTb, YCKOPEHHME, Macca Tela, CHUjla, MUMIIYJbC Tella, KUHETHYECKas SHEPIusd,
NOTEHIMAJIbHAs SHEPIUsl, MEXaHWYecKas paboTa, MEXaHNYECKas MOLTHOCTb; IPH OMMCAHUH IIPABUIIBHO
TPAaKTOBaTh (PU3UUECKUN CMBICII HUCHOJIB3YyEMbIX BEIMYMH, UX OOO3HAYCHUS U EIMHHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BEJIMYNHAMM;

OIMCHIBATh M3yUYCHHbIE TEIUIOBBIC CBOMCTBA TEJ MU TEIUIOBBIC SIBIICHUS, UCHOJB3Ys (pu3nyeckue
BEJIMYMHBI: JABJIIEHUE Ia3a, TeMIepaTypa, CPeIHAs KMHETHYECKask SHEPrHsl XaOTUYECKOIO JBHXKEHMS
MOJIEKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJIHMYECTBO TEIUIOThI, BHYTPEHHSS 3HEPIHUs,
pabota raza, k03((UIHMEHT MOJIE3HOT0 NEHCTBUS TEIUIOBOIO ABUraTess; MPU ONMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3UUECKUN CMBICI HUCHOJIb3YyEMbIX BEIMYUH, UX OOO3HAYCHHUS U €JUHMIIBI, HAXOJUTbH
(bopMyJIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUYMHY C JPYTUMU BEJIMYUHAM;

ONMCHIBATh H3YYEHHBIE DIIEKTPUYECKHE CBOMCTBA BEIECTBA U JJIEKTPUUECKUE SIBICHUS
(mpouecchbl), HCIONAB3YS (DU3UYECKHE BEJIMYMHBL DJIEKTPUUYECKUH 3apsl, 3JIEKTpUYECKOoe II0JIe,
HaNpspKEHHOCTh MOJIS,, NOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; MPU ONMCAHUU IPaBUIIBHO TPAKTOBATH
¢bu3n4eckuif CMBICI HCIOJB3YEMbIX BEIMYMH, MX 0003HAU€HHs M €IUHMIIbI; yKa3blBaThb (OPMYJIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHYNHAMU;

aHAJIM3UPOBATh U3NUECKUE ITPOLECCHI U SBJICHUS, UCIIOIb3Ys (PU3NUECKUE 3aKOHBI U IPUHIIUIIBL:
3aKoH BceMupHoro Tsrotenus, |, Il u 11l 3akonsr HptoToHA, 3aK0H cOXpaHEHNs MEXaHUYECKOW SHEPTHH,
3aKOH COXPAHEHMs MMITyJIbCa, MPUHLMI CYNEepIO3ULUN CUJI, IPUHIMIT PABHOIPABUS WHEPLUAIBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KHUHETHUECKYIO TEOPUIO CTPOCHHUS BEILECTBA, I'a30BbIE€ 3aKOHBI, CBS3b
cpeAHel KUHeTHYECKOW SHEPTHH TEIUIOBOTO JIBUKEHUS MOJIEKYJI ¢ aDCOIIOTHON TeMIepaTypoil, epBblit
3aKOH TEPMOJMHAMUKU, 3aKOH COXPAHEHUS AJIEKTpUYECKOro 3apsiia, 3akoH Kyiona, mpu s3ToMm
pas3nuyaTth CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €M0 MATEMaTUYECKOE BBIPAKEHUE U YCIIOBHS (TPaHULIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHIUIBI ACHCTBUS MalllMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATE OKCIEPUMEHThl IO HCCIENI0BaHUIO (PU3MUECKUX SBJICHUH M TPOLECCOB C
HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM, MPHU 3TOM (OpMYJIMPOBATH MpoliaeMy/3aiady u
TUIIOTE3y Y4YeOHOro SKCIEpHUMEHTa, COOMpaThb YCTAaHOBKY W3 MPENJIOKEHHOro 000pyn0oBaHMs,
MIPOBOAUTH OMBIT U (OPMYJIHUPOBATH BHIBOIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBbIE M3MEpeHUs (PU3MYECKUX BEIUYMH, IIPU 3TOM BHIOMpAThH
ONTHMAJIbHBIA CIIOCO0 H3MEpPEHUs M MCIONb30BaTh H3BECTHBIE METOJbl OLEHKH MOrpEeUIHOCTeN
U3MEPEHMUI;

HCCIIEI0BaTh 3aBUCUMOCTH MeEXAy (PU3MYECKMMM BEIMYMHAMHU C HCIIOJIb30BAHHEM IMPSIMBIX
U3MEPEeHUH, TpH OSTOM KOHCTPYHUPOBaThb YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl IOJYyYECHHOH
3aBUCHUMOCTH (M3UYECKUX BEJIIMYMH B BUAE TaONMIl U IpadHKOB, /1eiaTh BBIBOABI IO pe3ysibTaTaM
HCCIIE/I0BaHMS;

co0iroaTh mpaBuia G€30MacHOTo Tpyda IpU MPOBEIEHUU HCCIEeIOBAaHUI B paMKax yueOHOro
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATENICKOM W TMPOEKTHOW JIEATENILHOCTH C  MCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOpPHOTO 000PYI0BaHUS;

pemaTh pacyéTHble 3aJaud C SBHO 3aJIaHHON (PU3UYECKON MOJIENbI0, UCITIONB3Ys (U3NUECKUe
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIIOBUS 3a/1auil BbIOUpaTh (PU3MUYECKYIO0 MOJIENb, BBIIEIATh
¢dusnyeckre BeTUYUHBI U (POpMYIIbl, HEOOXOIUMBIE [T €€ PeleHHs, TPOBOAUTH PacuEThl U OIICHUBAThH
PEAIbHOCTH MOJTYYEHHOTO 3HAYEHUS (PU3NYECKON BETUUHHBI;

pelmars KadyeCTBEHHBIE 33Jaud: BBICTPAWBATH JIOTUYECKHM HENPOTUBOPEUYMBYIO IIETOYKY
PacCyXJIEHHI ¢ ONOPOM Ha M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UIECKHUE SBIICHNUS,

UCMOJIb30BATh MPU pEeIIEHUH Y4eOHBIX 337a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JUIS
MOKNCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETALUU W NPEICTaBICHUS Y4eOHOM M Hay4HO-TOMYJISIPHOM
uHpOpMalUY, MOJYYEHHON W3 pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATh MOJIyYaeMYO
nHpopMaIuio;

MIPUBOAUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI];



HCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B MOBCETHEBHOM KMU3HM JJIs1 00ecredeHus
0€30MacHOCTH TpU OOpalICHHH C TPUOOpaMU U TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpaHEHUS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY Kalollel cpeie;

paboTaTh B TPyMIE C BHIMOJHCHHEM Pa3IUYHBIX COIHMAIBHBIX DPOJICH, TIAHHPOBATH PadOTy
IPYNIbl, PalMOHATIBHO paclpeiessiTh 00s13aHHOCTU U IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallMsX, aJeKBaTHO OIICHWBATh BKJIAJ KaXJOTO U3 YYaCTHHKOB TPYIIBI B pPEIICHUE
paccMaTpuBaeMoii poOIeMBbl.

K xoniry o0yuenus B 11 kiiacce mpeiMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI OTPAXKATh
c(OpMHUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHI:

JEMOHCTPHPOBATH HAa IPUMEPaX POJIb K MEeCTO (PU3UKU B OPMUPOBAHUN COBPEMEHHON HAYUHOM
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPAKTUYECKOW AESITENbHOCTU
JOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKON KAPTUHBI MUPA;

YUHUTHIBATh TPAHUIIBI IPUMEHEHUS U3yUYEHHBIX (PU3NYECKUX MOJIETICH: TOUSUHBIH AIeKTPUUECKUI
3apsij, JIy4 CBETa, TOYCUHBIH MCTOYHUK CBETA, SJICPHAS MOJETh aTOMa, HyKJIOHHAS MOJICIh aTOMHOTO
sipa MpH petieHn: (pU3NUecKux 3aaay;

pacmio3HaBaTh (DU3UYECKHE sBICHUS (MPOLECCh) M OOBSICHATHP WX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAaHTOBOW (DU3UKHU: SJIEKTpUYECKash MPOBOAMMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, DJICKTPOMArHUTHAS WHIYKIIHS,
JeiCTBHE MarHUTHOTO TOJS HA MPOBOAHMK C TOKOM M JBIKYIIMKCSA 3apsll, AJIEKTPOMAarHUTHBIE
KojeOaHuss U BOJIHBI, MPSMOJIMHEHHOE paclIpOCTPAHEHHUE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
uHTepdepeHus, JUPpakius U MONApU3alUs CBETa, TUCHEPCUs CBETa, POTOIIEKTPUUECKHM YPeKT
(poroaddexr), cBeTOBOE MaBIICHWE, BO3HUKHOBEHHE JIMHCHYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

OIMCHIBATh M3yYCHHBIC CBOWCTBA BemiecTBAa (DIIEKTPUYECKHE, MArHUTHBIC, ONTHYCCKHE,
ANEKTPUYECKYIO0 MPOBOAMMOCTh PA3IMUYHBIX Cpel) U JJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCTIONB3YsT (PU3NYCCKUE BEITHUYHMHBL: DJICKTPUUYSCKUHN 3aps/l, CHila TOKa, DJIEKTPUIECKOS HAIMPSIKCHHE,
ANEKTPUYECKOE COMPOTHBIICHHE, PAa3HOCTh MMOTEHIIMATIOB, JJIEKTPOABIDKYIIAs cujia, paboTa ToKa,
WHIYKIMS MarHAUTHOTO TOJIsA, cwia Amriiepa, cwia JIopeHIla, WHIYKTHBHOCTh KAaTYIIKH, SHEPTHUs
ANEKTPUYECKOTO U MATHUTHOTO TIOJIEH, IEPUO M YacToTa KojiebaHui B KoJebaTeTbHOM KOHTYPE, 3apsi]l
¥ CWJIa TOKa B MPOIECCe TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX KojeOaHWH, POKyCHOE pacCcTOsSHUE U
ONITUYECKAsl CHJIAa JIMH3bI, IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3MYECKHUI CMBICI UCIOIB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS W CIUHUIILI, YKa3biBaTh (DOPMYJIBI, CBA3BIBAIONINC TAHHYIO (DPH3UYECKYIO
BEJIMYUHY C IPYTHMH BeTMYHMHAMU;

OIHMCHIBATh M3yUYCHHBIC KBAHTOBBIC SIBJICHHUS W TPOIIECCHI, UCTIONB3Ysl (QU3NUYCCKUE BEITUIHHBL:
CKOPOCTh DJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DPHEPrHsi U UMMYIbC (HOTOHA,
MepHoJ] TIOJypacmaaa, JHEPrus CBSA3M AaTOMHBIX SJIep, NPU ONMHCAHWHM MPABUIBHO TPAKTOBATH
(bu3MYECKUN CMBICI HCIIOJNIB3YEeMbIX BEIWYMH, MX OOO3HAUEHUS W €IUHUIIBI, yKa3biBaTh (HOpMYIIHI,
CBSI3BIBAIONIME JAHHYI0 (PU3NYCCKYI0 BEJIMYMHY C JAPYTHMMH BEIIMYMHAMH, BBIYUCIATH 3HAYCHUC
(bU3MYECKON BETUYHHBL;

aHAJTM3UPOBATH (PU3MUCCKHE MPOTICCCHI U SIBIICHUS, HUCITOJIb3YST PU3NICCKUE 3aKOHBI U TPUHITHIIHL:
3akoH OMa, 3aKOHBI MOCJIEJIOBATEIHLHOTO U MAPAIUIEIBHOTO COSAMHEHHS TPOBOHUKOB, 3aKOH J[MKOyIIsi—
Jlenria, 3aK0H AJIEKTPOMArHUTHOW HHTYKITUH, 3aKOH IPSIMOJTMHEHHOTO PacIpOCTPaHCHHUS CBETA, 3aKOHBI
OTpaKCHUS CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHeHUe DifHmTeltHa ans (orodaddexra, 3akoH
COXpaHEHHs YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPUICCKOTO 3apsaa, 3aKOH
COXpPaHEHHUs MacCOBOTO YHUCIIA, TOCTYIaThl bopa, 3aKOH paauoakTUBHOTO pacmaja, Ipyu 3TOM pa3andaTrh
CJIOBECHYIO (hOPMYJMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpE/ICIIATh HaNpaBJIeHUEe BEKTOpa WHIYKIIMM MArHUTHOTO ITOJISI ITPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHnia;

CTPOMUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30M;

BBITIONHATh OKCHEPUMEHTHI 10 WCCIEAOBAHUIO (U3WYECKUX SIBICHUW U TPOIECCOB C
HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM: MpH 3TOM (OpMYIIMPOBATH MpolieMy/3anady u



TUIIOTE3y Y4YeOHOro SKCIEpHUMEHTa, COOMpaThb YCTAHOBKY M3 MPENJIOKEHHOro 000pyn0oBaHMs,
MIPOBOJIUTH OMBIT U (POPMYITHUPOBATH BHIBOBI;

OCYILLECTBIIATh MPSIMbIE U KOCBEHHbIE M3MEpeHUs (PU3MUYECKHX BEJIMYMH, IIPU 3TOM BBIOMpAThH
ONTUMANIBHBIA CHOCO0 M3MEPEHHsT M HCIOJIb30BATH H3BECTHBIE METOJbl OICHKH IOTPEIIHOCTEH
HU3MEPEHUI;

MCCIIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C UCIOJIB30BAHUEM IPSMBIX U3MEPEHUIl: MpH
3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yJbTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TAOJHIl U TPaQHKOB, AETaTh BEIBOBI 0 Pe3yJIbTaTaM MCCIIET0BAHMS;

coOJroaTh MpaBuiia 0€30M1aCHOrO TPyJAa IpH MPOBEJEHUU HCCIECAOBAaHUM B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIIEOBATENICKOM W TMPOEKTHOW JEATENHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENBbHBIX YCTPOMCTB U J1aOOpaTOpHOr0 000PYJOBaHUS;

pemaTh pacyéTHbIC 33Ja4d C SBHO 3aJJaHHON (PM3UYECKON MOJIENbI0, MCIIONB3YS (PHU3NUECKUE
3aKOHBI U NIPUHLIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jaud BIOMPATh (PU3MUYECKYIO MOJENb, BBIACIATH
¢bu3nveckre BeTUIUHBI U (OPMYIIbI, HEOOXOIUMBIE [T €€ PeIICHHS, IPOBOANTD PACUETHI M OIICHUBATH
PEaTbHOCTh MOJIyYEHHOIO 3HaUeHUs! (PU3HMUECKON BEITUYHMHBI;

pemiaTh KadyeCTBEHHBIE 3aJayd: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUYHMBYIO LIETOYKY
paccy’KJIeHUI ¢ ONIOpOii Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

WCIIOJIB30BATh MPH PEIICHUH YUeOHBIX 337a4 COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
IIOUCKA, CTPYKTYPUPOBAHUS, WHTEpHpPETAlMM W TNPEACTaBICHUs Y4yeOHOW W Hay4HO-TOMYJISIPHON
nHbOpMALUY, TOMYYSCHHON W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKH AaHAIU3UPOBATH MOTYyYaeMYIO
nHpopMaIuo;

OOBSICHATH TMPHUHIUIBI JACUCTBUS MAIlUH, NMPHUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3inyaTh
yCIIOBHS UX O€30IIaCHOT0 MCII0JIb30BaHMs B IOBCEAHEBHOM KU3HM;

MIPUBOANTH TIPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM KM3HM NIl 00ecredeHus
0€30IacHOCTH TNpH OOpaIleHUU C NPUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAaHEHUS
3/10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpY Kalollel cpeie;

paboTaTh B TpyIIe C BBIMOJHEHHUEM DPa3JIMYHBIX COLMAIBHBIX pOJIEH, IIaHUpOBaTh paboTy
IpyNIbl, palMOHAIbHO paclpeAesaTh 00s13aHHOCTH U IUIAHUPOBAThH JIEATENBHOCTh B HECTAHIAPTHBIX
CUTyallUsX, AaJEKBaTHO OLICHMBAaTb BKJIAJ KaXJOr0 W3 YYacTHUKOB TpPYNIBl B PEIICHHE
paccMaTpuBaeMoi TPOOIEMBbI



4. TEMATUYECKOE IINTAHUPOBAHUE

10 KJTACC

Ne || HaumeHoBaHue pa3/iesoB U TEM MPOTrpamMMbl

KomngecTBo yacos

DnekTpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIbHBIC

/o

Bcero

KonTposibHbie
paboThI

[IpakTuueckue

pecypcsl

|Pa3zle.11 1. PUBUKA 1 METO/JIbI HAYYHOI'O IIO3HAHUSA

|l.1 HCDI/ISI/IKa M METOJIbI HAYYHOI'O TIO3HAHUS “ 2 H H HBI/I6J'II/IOTeKa IOK https://m.edsoo.ru/7f41bf72 |
|I/IT0ro IO paseiy H 2 H |
[Paznea 2. MEXAHMKA |
|2.1HKI/IH€MaTI/IKa H 5 H H HBI/IGJH/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|2.2H)11/1HaMHKa H 7 H H HBI/IGJH/IOTeKa LOK https://m.edsoo.ru/7f41bf72 |
|2.3 H3aKOHH COXpaHEHUs B MEXaHUKE H 6 H 1 H HBI/I6J'II/IOT6K3. LIOK https://m.edsoo.ru/7f41bf72 |
|I/ITOro o pazjaeiy H 18 H |

|Pa3ue.11 3. MOJIEKYJISAPHAS ®PU3UKA U TEPMOJINHAMUKA

[TPOTPAMME

|3.1 HOCHOBBI MOJIEKYJISIPHO-KUHETHYECKOH TeOpI/II/IH 9 H H HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 |
|3.2 HOCHOBBI TEPMOIUHAMUKHU H 10 H 1 H HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 |
3.3||Arperarubie cocTosiHUs BeiecTBa. Da3oBbie 5 bubmmoreka [{TOK https://m.edsoo.ru/7f41bf72
TepeX0/Ibl
|I/IT0ro 10 pasiaeny H 24 H |
[Paznen 4. DJEKTPOJJMHAMMKA |
|4.1H3neKTp00TaTHKa H 10 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
4.2 |[ITocTossHHBIN 2NeKTpUdYeckuii Tok. Toku B 12 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
pa3IUYHBIX Cpeaax
|I/IT0ro 10 pa3aeny H 22 H |
|Pe3epBHoe BpeMs H 2 H H H |
OBIIEE KOJIMYECTBO YACOB I10 68 3
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11 KJIACC

Ne HaumeHnoBanue pa3nennoB u Tem KosmmuectBo wacos OnextpoHHbIe (UG POBEIE) 00pa3oBaTEILHEIC
n/m HpOrpaMMbl Bcero || Kourpounsnsie | [IpakTuueckue peCypeel
paboThl paboThl
IPazgen 1. JJIEKTPOJIMHAMMKA |
1.1 |[MaruuTHOE nOJIE. DICKTPOMArHUTHAs 11 1 3 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIHST
|I/ITOro o pazjaeiy H 11 H |
IPaznea 2. KOJIEBAHUS M BOJIHbI |
2.1 |MexaHu4eckue v AJIEKTPOMArHUTHBIC 9 1 bubnunotexa LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 ||MexaHU4YeCKHE U AJIEKTPOMArHUTHbBIC 5 1 bubnunotexa LIOK https://m.edsoo.ru/7f41c97¢c
BOJIHBI
2.3 |Onmuxa | 10 | [ 3 |Bu6miorexa LIOK https://m.edsoo.ru/7f41c97c |
|I/IT0r0 110 pasaeiy H 24 H |

|Pa3):[e.11 3. OCHOBBI CIEIIMAJIBHON TEOPUU OTHOCUTEJbHOCTH

3.1 ||OcHOBBI CrIEIUANBHOM TEOPHH 4 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIIbHOCTH

|I/IT0ro 110 pasjeny H 4 H |
[Paznen 4. KBAHTOBASI ®U3HKA |
|4.1 HQJIeMeHTLI KBaHTOBOH ONTHKHU H 6 H H HBI/I6J'II/IOT6K8. IIOK https://m.edsoo.ru/7f41c97c |
|4.2 ”CTpOGHI/Ie aTroma H 4 H H HBI/I6J'II/IOT6K8. LIOK https://m.edsoo.ru/7f41c97c |
|4.3 HATOMﬂoe AAPO H 5 H H HBI/I6J'II/IOTCKa LIOK https://m.edsoo.ru/7f41c97c |
|I/IT0ro 10 pa3aeny H 15 H |
|Pa321e.11 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKHU |
|5.1 H3J1eMeHTLI ACTPOHOMHH H aCTPO(PU3UKH H 7 H 1 H HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41c97c |
|I/IToro 10 paszaeny H 7 H |

|Pa3):[e.]1 6. ObOBIIAIOIIEE IIOBTOPEHUE
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Ne HanMeHoBaHUE pa3esioB U TEM ‘ KosmgecTBo yacoB ‘ OnekrpoHHbie (1(poBBIC) 00pa3oBaTEIBHBIC
n/m HPOrpaMMbl Bcero || Konrponsnsie || [Ipakthueckue peCypCRI
paboThI paboThI
|6.l H0606ma10mee HOBTOPEHHE H 4 H H HBI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f41c97c |
|I/ITOro 10 pasaeiy H 4 H |
|P636pBHOC BpeMs “ 3 H “ “ |
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME
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