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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO ypOBHS Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH M TPeOOBaHM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanpHOl paboyeil TporpaMMbl BOCIHUTAHHS W KOHIEIIMU MPENOoJaBaHUs y4eOHOTO
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTM3yIONINX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMEBL.

Copnepxanue mporpamMMmbl 1Mo (pHU3MKE HAMpaBiIeHO HA (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa obyvaromuxcs 10—11 kmaccoB npu oO0ydeHun ux ¢usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENIbHOCTHOrO moxaxoxa. [Iporpamma 1o (¢u3MKEe COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynpTaTaM OOyueHHUs, a TaKXKEe YYUTHIBAET HEOOXOAMMOCTh peaau3alii MEXKIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKH HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ysbTaThl OCBOEHHS Kypca (HU3UMKHU: JIMYHOCTHBIE, METANpEeAMETHbIE, IpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

e IUIAHUPYCMBIC PE3YJIbTAThl OCBOCHUA KypcCa (1)I/ISI/IKI/I Ha 0a30BOM YPOBHE, B TOM YHCJIC
MNPEAMCETHBIC PC3YJIbTATHI I10 I'OJaM O6y‘IeHI/I$I;

e COACPIKAHUC y‘IC6HOFO mpeamMcEcTa «Du3nKay Mo rojgam O6y‘I€HI/Iﬂ.

®dusnka Kak Hayka o Hambosee OOIMMX 3aKOHAX MPUPOBI, BBICTYIAs B KauyecTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUH 00 OKpY’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBICHUN, N3ydaeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHWe W aKTUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTMl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOJYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3ydeHune Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHINOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBaHUM.

B ocHoBy kypca Qu3MKu i YPOBHSI CPEIHETO OOIIEro 0oOpa3oBaHHS TOJIOKEH PsI UIEH,
KOTOPBIC MOKHO pacCMaTpUBaTh KaK IMPHUHIUIILI €TI0 ITOCTPOCHUA.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH Kypc SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PU3MKH, BKIIOUAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenmepanuzayuu. B cCOOTBETCTBUU C HEMl Marepual Kypca (QU3MKU OOBEIUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE NPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUHU, BELIECTBE U IOJIE.



Hoess eymanumapuzayuu. EE peanusanus TpeAronaraeT WCIOJb30BaHUE T'YMaHUTapPHOTO
noTeHnuana (U3NIeCKoil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYCCKUMU, HDABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npurnaownou nanpasnennocmu. Kypc (QU3MKM mpeamonaraeT 3HAKOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes  sxonoeuzayuu peanusyercs  IMOCPEACTBOM  BBEIEHHUS  DJIEMEHTOB  COJAEp)KaHUs,
MNOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0JIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO PHPOJIOTIONIB30BAHUS U
IKOJIOTNYECKOH OE30IaCHOCTH.

CrepKHEBBIMH 3JI€MEHTaMH Kypca (GU3UKU Ha YPOBHE CPEAHETO O0IIEro 00pa30BaHUs SBIISIOTCS
¢usnueckue Teopun (GOpMHpPOBAHUE MPEICTABICHHA O CTPYKTYypE MOCTPOEHHs (HU3NYECKOi
TEOpHH, POy (PYHJAMEHTAIBHBIX 3aKOHOB M NPHUHIMIIOB B COBPEMEHHBIX IMPEICTABICHHUIX O
NpUpOie, TPAHUIAX MPUMEHUMOCTH TEOPH, JUIsI ONMMCAHHUS €CTECTBEHHO-HAYUHBIX SIBICHUU W
MIPOIIECCOB).

CHUCTeMHO-IEITETFHOCTHBIN TMOIX0A B Kypce (U3MKH Ppean3yercsl NMPEekKIe BCEro 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKKU — ITO UCMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIECPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (Gu3HKe OOBEIUHEHBI B OOIIMH CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliereHre B yKazaHHOM IEPEYHE JIaDOpPaTOPHBIX padoT,
NPOBOJUMBIX JIUISl KOHTPOJISI M OIEHKH, OCYIIECTBISCTCS YYaCTHHKAMH OO0pa30BaTeIbHOTO
Iporuecca UCXo/Is U3 0COOEHHOCTEN IUIAHUPOBAHUSI U OCHalleHUsl kabunera ¢usuku. [Ipu sTom
o0ecrieuynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY ONBITOB TIO IPOBEPKE
NPEIO’KEHHBIX THITOTE3.

bonbuioe BHUMaHME yaensieTcsl PelieHHI0 pacu€THBIX M KaueCTBEHHBIX 3ajad. llpu stom amns
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a7aud C SBHO 33JaHHON (PU3MYECKON MOJEeInblo,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. [y KaueCTBEHHBIX 3a]1a4 IPUOPUTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3Mueckod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoanusimMu ®I'OC COO k MaTepuanbHO-TEXHUYECKOMY OOECIEUSHHIO
yueOHOro nporiecca 6a30BbIH YpOBEHb Kypca (pU3UKH Ha ypPOBHE CpeHEro o0miero oopa3oBaHus
JOJDKEH M3y4yaTbCs B YCIOBUSX IPEIMETHOrO KaOuHeTa (U3MKM WIM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere ¢usuku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYAOBaHUE [JIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMMe 1o  (U3MKE YYEHHMYECKMX MPAaKTHYECKUX paboT U JIEMOHCTPALMOHHOE
obopyoBaHue.

JlemoHcTpanoHHOE 000py/I0BaHie (POPMUPYETCS B COOTBETCTBUU € MPUHIIUIIOM MUHUMAaIbHON
JIOCTaTOYHOCTH M OOEeCHeYrBaeT IOCTAHOBKY IE€pEUYMCICHHBIX B MporpaMMme Mo (Qusuke



KJIIOUEBBIX  JEMOHCTPAllMA  JJII  WCCIAEAOBAaHUS HW3y4aeMbIX SBJICHHMA ¥  IIPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMECHCHHIA.

JIabopaTopHoe 000OpyqOBaHHE Ul YUYCHHYECKUX MPAKTUYECKUX paboT (opmupyercs B BHUIE
TEMAaTUYECKHX KOMIUIEKTOB W oOecreumBaeTcs B pacu€re OJHOr0 KOMIUIEKTa Ha JIByX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUC NU(POBBIX JIA0OPATOPHIA.

OCHOBHBIMU TIENISIMU U3Y4YEHUs (PU3UKU B 00ILIEM 00pa30BaHUU SBIISIFOTCS:

e (QopmupoBaHuE UHTEpeca U CTpeMJeHHS OOydaloluXcsi K HaydHOMY H3YYCHHIO
MPHUPOJIBI, PA3BUTHE UX UHTEIICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

e PA3BUTHUC Hpe,Z[CTaBHGHI/Iﬁ 0O HAaydHOM MCETOAC IIO3HAHUA U (I)OpMI/IpOBaHI/Ie
HCCICAOBATCIILCKOI'O OTHOHICHUSA K OKPYIKArOIIUM SABJICHUSM

. (1)OpMI/IpOBaHI/IC HAaYyYHOI'O MHUPOBO33PCHUA KaAK PE3YyJibTaTa HU3YUCHUA OCHOB CTPOCHUSA
MaTCpHu U (bYH,Z[aMCHTaJIBHBIX 3aKOHOB (1)I/ISI/IKI/I;

. q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ OOBSACHATE SBJIECHHUSA C HMCIOJIL30BAaHUEM (I)I/IBI/I‘ICCKI/IX 3HAHUH U
HAYYHBIX TOKAa3aTCJIbCTB,

e (QopmupoBaHUE MPENCTaBICHUNH O POIU (UHMKHU IJI1 PA3BUTUS JIPYTHMX €CTECTBEHHBIX
HAYyK, TEXHUKU ¥ TEXHOJOTHH.

JoctuxeHne 3TUX 1eneld 00ecrneurnBaeTcss peleHueM CIeayoX 3aa4 B IPOLEecce U3ydeHus
Kypca (U3MKH Ha YpOBHE CPEIHEro 00IIero oopa3oBaHus:

e MpuOOpeTeHHEe CUCTEMbI 3HaHUM 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISAPHYIO (HU3UKY, JIEKTPOJIUHAMUKY, KBAHTOBYIO
(GU3UKY U 2JIEMEHTHI aCTPOPHU3UKY;

e (¢dopMHpOBaHHE YMEHUH TPUMEHITh TEOPETUUECKHE 3HAHUS I  OOBSICHEHUS
buznyecKkux SBJICHUM B TPUPOJE U JUIS TMPUHATHS MPAKTHUYECKUX pEIIeHUN B
ITOBCETHEBHOM KU3HU;

e OCBOEHME CIIOCOOOB pEIIeHUs] Pa3INYHbIX 33]1a4 C IBHO 33JaHHON (U3NYECKON MOJEIBIO,
3a/a4, TMOJAPa3yMEBAIOIIMX CAMOCTOSTENbHOE Cco3AaHMe  (PU3MUECKON  MOJenu,
aJICKBATHOW YCIIOBUSIM 3a/1a4H;

e JIOHMMAaHUEC (1)I/I3I/I'—ICCKI/IX OCHOB M MPUHLOUIIOB HeﬁCTBHﬂ TEXHUYCCKUX yCTpOfICTB u
TCXHOJIOTUYCCKUX MMPOUCCCOB, UX BJIUAHUA Ha OKPYKAIOMIYIO CPEAY;

e OBJaJACHUC MCETOJAMH CaMOCTOATCIBHOI'O IIJIAHUPOBAHWUA W IIPOBCACHUA q)HSI/I‘IeCKI/IX
OKCIICPUMCEHTOB, aHaJIM3a U UHTCPHIPECTALIUN I/IH(i)OpMaIII/II/I, OIpeaAcICHUA TOCTOBECPHOCTHU
MMOJIYYCHHOI'O pE3YyJibTaTa,

e CO3/IaHUE YCJOBUM ISl Pa3BUTHS YMEHMN MNPOEKTHO-WCCIEIOBATEIbCKONW, TBOPUYECKOM
JIEATEIIbHOCTH.



Ha n3yuenune ¢gusuku (6a30BbIil ypOBEHBb) Ha YPOBHE CPEIHET0 OOIIEro 00pa30BaHUs OTBOIUTCS
136 vacoB: B 10 kimacce — 68 vacoB (2 vaca B Hexeno), B 11 kmacce — 68 ydacoB (2 yaca B
HEJIETIIO).

[Ipennaraemelii B mporpamMme mo (pus3mke mnepeyeHb JabOpaTOPHBIX U MPAKTUYECKHX pPadboOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb J€laeT BHIOOp MpPOBEACHUS J1a0OpaTOPHBIX paboT H
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXcsl.

COJAEP/KAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o mnpupozae. Hayunble Meronsl NO3HaHUSA OKpyxaromero mwupa. Pois
OKCIIEPUMEHTA M TEOPHH B IIPOIIECCE TIO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (DPU3HKE.

MonenupoBanue GU3NIECKUX SBICHUH U nporieccoB. Hayunsie rumore3sl. @u3ndeckne 3aKOHBI
U Teopuu. ['paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[puHIIMI COOTBETCTBUS.

Poimp u wmecto ¢usuku B (QOpMHPOBAaHUHM COBPEMEHHOW HAaydyHOW KapTHHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazoroble ¥ IUPPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe BHkeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOro jBikeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpemHssl CKOPOCTb, MIHOBEHHasi CKOpPOCTb) M YCKOpEHUE
MaTepI/IaJ'IBHOI\/'I TOYKH, UX NPOCKIOHWHN HAa OCH CUCTCMbI KOOpAWHAT. Crnoxxenue nepeMemeHI/Iﬁ n
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpsSMOJWHEHHOe nBwkeHue. [paduku 3aBUCHMOCTH
KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, TYTH U MEPEMEILICHUSI MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoboaHOe maieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe neuxenue. J[BuxeHne MarepuaibHON TOUKH MO OKPYKHOCTHU C IOCTOSIHHOM IO
MOJIYJIF0O CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHasi ckopocTh. [lepuon u yactora obpalieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHE.

Texuuueckue yCTpOﬁCTBa U TPAKTUYCCKOC TPHUMCHCHUC: CIIMAOMETP, ABUIKCHUC CHApPAHOB,
OCITHBIC 1 peMéHHBIC nepeaavn.



Jlemoncmpayuu

Moenb cucTeMbl 0TCUETa, MILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JABUKCHUS.
[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne ABM>XeHUS Teja, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HampaBnenue ckopocTy Npu ABMIKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBHXKEHHS C IIEJIbIO ONPEETICHUS] MTHOBEHHOU CKOPOCTH.

WccnenoBanne COOTHOILICHUS MEXKIY NYTSIMHU, MPOWICHHBIMH TEJIOM 3a IMOCIEAOBAaTEIIbHBIC
paBHBIE TTPOMEKYTKM BPEMEHM IPU PABHOYCKOPEHHOM JBMXKEHWH C HAYaJbHOM CKOPOCTHIO,
paBHOM HYIIIO.

W3yuyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.
N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 FOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunuun otHocutensHOCcTH [amwitesd. Ilepswiii 3akoH HproToHa. MHepuuaibHBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunmun cynepnoszunuu cwi. Bropoii 3akon HeroToHa 17151 MaTepuaibHON
Touku. Tpernii 3akoH Hpr0TOHA [UIs1 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl TpeHus (mokosi, cKoibkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHHS MpU
JBIDKCHUM TeJa B )KUIKOCTH WIIU Ta3e.

HOCTyrIaTCJ]LHOC " BpalllaTCJIbHOC ABUXKCHUC a0COJIFOTHO TBépI[OFO TCI1a.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalicHH. IIneyo cunwl. YcioBus paBHOBCCHUMA TBépI[OI‘O
TCIa.

Texuuueckue YCTPOﬁCTBa u MPAKTUYCCKOC  MMPUMCHCHUC! MOAIIHUITHHUKH, JABUXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpLUHH.



CpaBHEHME MacC B3aMMOJICHCTBYIOIIMNX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yckopeHHOM NOIbEME U MAJCHUH.
CpaBHeHUE CUJT TPEHUS MOKOSI, KAUECHUS U CKOJIbKCHHUS.
YcnoBus paBHOBecUs TBEPAOTo Tena. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3ydeHue aBMKeHUs OpyCcKa 110 HAaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOUINX B MPYXUHE U PE3MHOBOM 00paslie,
OT uX AehopMaIyu.

HccnenoBanue yCHOBI/Iﬁ PaBHOBCCHA TBépI[Ol"O TCJa, UMCIOIICTO OCh BpalllCHUA.
Tema 3. 3axonsi COXPAHEHRUA 6 MeXAHUKe

Nmnynbc MarepualibHOM TOUYKM (Tejla), CUCTEMbl MaTepHalbHBIX TodeK. VMIynbc cuiibl U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOITHOCTB CHJIBL.
Kunernyeckas sHeprus MaTepuaabHOM TOUkH. Teopema 00 U3MEHEHNN KHHETUYECKON SHEPTUH.

[TorennuanbHas sHeprus. IloTeHnmanbHass >Heprust ynpyro aehOpMHUPOBAHHON MPYKUHBI.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

IloTeHunanbHblE W HENOTCHUHMAJIbHBIC CHJIBL. CBs3b pa6OTBI HCIIOTCHIMAJIBHBIX CHII C
H3MEHEHHEM MEXaHHUIECKOM OHEPTHUU CUCTEMEI TCII. 3akoH COXPAaHCHUA MEXaHUYECKOHN OHEPTHUHU.

anyme " HCYIIPYTHUEC CTOJIKHOBCHU.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE TNPHUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHHUE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



N3yuenune abCOMIOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

I/ICCJ'Ie,I[OBaHI/Ie CBiA3HU pa60TbI CHIIBI C U3MCHEHHEM MEXaHWYECKOH OHCPIruM TCjla Ha IIPUMEPE
pacTsAXKEHUA PESMHOBOI'O XKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETHYECKONH TEOPHUM M WX OINBITHOE O00OCHOBaHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocrossuHast ABorajipo.

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

Mogeny wuneanbHoro raza. (OCHOBHOE YpaBHEHHE MOJCKYJISIPHO-KMHETHYECKON TEOPHH
uIeabHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBMKeHMs vactul rasza. lllkama temneparyp KenbBuna. ['a3oBblie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpencTaBlIeHHe U30MPOIIECCOB: U30TEpMa,
M30X0pa, u3obapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, 10Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEUIECTBa, (poTorpaguu MOJIEKyJl OpraHMuecKUX
COCTUHEHUH.

OnpIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mogpnens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBUS.
Mogens, WIUTIOCTpUpYIOLIast IPUPOLY AABJICHHS raza Ha CTEHKH COCy/a.

OnBITHI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECChI.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

OHpCIleJleHI/IC MacCChbl BO31yXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE H3MCpCHHﬁ 00BEMa KOMHATHI,
JAaBJICHUS U TCMIICPATYPhI BO3AyXa B HEHl.

HccnenoBanue 3aBUCUMOCTHU MCKAY MapaMeTpaMu COCTOAHUA PA3PCIKCHHOI'O Ira3a.

Tema 2. Ocnosvt mepmoouHamurku



TepmoauHaMuyeckas cuctemMa. BHyTpeHHss SHEpIrus TEPMOANHAMHUYECKOW CUCTEMBI M CIIOCOObI
e¢ wu3MmeHenus. KommyectBo TemnoTel M pabora. BHYTpeHHssST SHEprus OJHOATOMHOTO
UJICAIBHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIydCHHE. Y IeIbHas
TEIUIOEMKOCTBD BelecTBa. KoJIM4ecTBO TEIIOTHI IPY TEIUIONEPELaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBrlii 3ak0H TepMmoauHAMHUKHU. [IpuMeHEHHE TIEPBOTO
3aKOHA TEPMOJMHAMHUKH K U3omporeccam. I padudeckas nHTepIperanus padoThl rasa.

Bropoii 3akon TepMoarnHaMuku. HeoOpaTHMOCTh POIIECCOB B IPUPO/IC.

TermoBeie MamuHbl. [IpuHUUNB AelcTBUSA TemyioBbIX MamuH. [IpeoOpasoBanusi sHepruu B
TeryIoBeIX MammuHax. KoaddummenT nonesnoro nmelictBus termioBoil mamuubel. [ukn Kapao n
ero K03 UIUEHT MOJIE3HOTO ACHCTBHSI. DKOJIOTUIECKHIE MPOOIEMBI TETLIOHEPTCTUKH.

TexHuyeckue yCTpOICTBAa M MPAKTUUYECKOE MPUMEHEHHE: ABUTaTelb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOMJILHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW SHEPIHH Teja MPU COBEPIICHUHM PAa0OTHI: BBUICT MPOOKH U3 OYTHLIKU
HOJI JICHCTBHEM CXAaTOro BO3/AyXa, HarpeBanue 3Qupa B JATYHHOH TpyOKe MyTEM TpEHUs
(BUICOIEMOHCTpPALIHS ).

H3meHeHre BHYTpEHHEH sHepruu (TemiepaTypbl) Tela Mpu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu mapoBoil TypOMHBI, IBUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JABUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[Tapoo6pa3oBanue u koHAeHcaus. Mcmapenue u kureHue. AOCONMIOTHAS W OTHOCUTEIbHAs
BJIQXKHOCTbh Bo3Ayxa. HacklmeHHblil map. YnenbHasl TemjaoTra mnapoodpa3oBaHUs. 3aBHUCHMOCTb
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

Teépnoe Ttenmo. Kpucramnmmueckue u amopduble Tena. AHU3OTPOIUS CBOMCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuaibl. [lnmaBneHne m kpucraumsanus. Y IeiabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHudyeckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: THUTPOMETP U  IICHXPOMETP,
KAJIOPUMETpP, TEXHOJOTMH IIOJY4EHHMS COBPEMEHHBIX MAaTepuajioB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CaoiicTBa HACBIIICHHBIX IIapOB.



Kunenue npy NOHMKEHHOM JaBJICHUU.

CniocoObl U3MepeHus BIKHOCTH.

Habmtoienue HarpeBaHus U IJIaBICHUS KPUCTAITMYECKOTO BEIECTRA.
JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

Onextpuzauus Teja. JNeKTpuyeckui 3apsia. JlBa Buzaa ayeKTpudeckux 3apsaos. [IpoBoanukwy,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsa.

BzaumopeiictBue 3apsinoB. 3akoH Kynona. TodedHbIN 3IEKTPUUYECKUN 3apsl. DIEKTPUUECKOE
nosie. Hanpsixk€HHOCTB 3nekTpruyeckoro mosts. [IpuHIuI cyneprno3uiun 3JIeKTPUYECKUX TOJIEH.
JInHuM HaNPsKEHHOCTH DJIEKTPUYECKOTO OIS,

Pabora cun anekrpocraruyeckoro noss. [lorennuan. Paznocts norenuuanos. [lpoBonHuku u
JURJIEKTPUKHU B JIEKTPOCTATUYECKOM IoJie. J(MaaeKTpuueckas NpoOHULIAEMOCTb.

OnektpoéMkocTb. KoHmeHncarop. OIeKTpOo€MKOCTh IUIOCKOTO  KOHJEHCATopa. ODHeprus
3apsHKEHHOTO KOH/IGHCATOpa.

TexHudeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIIEKTPOCKOI, JJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MIIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoiCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.
B3anmoaeicTBie HadIeKTPU30BAHHBIX TEN.
DNEeKTpUUECKOe MOJIe 3apsKEHHBIX Tell.
IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
DneKTpocTaTHUecKast 3allnTa.

JIMdIIeKTPUKH B JIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHMOCTD 3HCKTp0éMKOCTI/I IIOCKOI'0 KOHJACHCATOpPa OT IUIOMAAW IIJIaCTUH, PACCTOSAHHA
MCKAY HUMHU U ,[[HBHCKTpH‘-ICCKOﬁ IMPpOHUIIACMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DIIEKTPUYECKUI TOK. Y CJIOBHUS CYIIECTBOBAHHUS JJICKTprueckoro Toka. Mcrounuku Toka. Cuia
ToKa. IToCTOSIHHEIN TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETH.

DJIeKTPUYECKOE COINPOTHUBJICHUE. YJIENbHOE CONPOTUBIICHHE BelecTBa. [locienoBarenbHoOE,
napajuieIbHOe, CMEIIAaHHOE COSIMHEHUE MTPOBOIHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTh 371€KTPUUYECKOTO TOKa.

DNEeKTPOABMKYIIAasi CUJIa M BHYTPEHHEE COMPOTHUBIIEHWE HCTOYHMKA TOKAa. 3akoH Oma Juis
MOJIHOM (3aMKHYTOM) 3siekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNEeKTPOHHAs MPOBOAMMOCTH TBEPIBIX METAIJIOB. 3aBUCUMOCTH COMPOTHBIICHUS METAJJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs! U MPUMECHAs! IPOBOJUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA P—
n-nepexona. [ToxynpoBoAHHKOBBIE TPUOOPHI.

DNEeKTPUYECKHI TOK B pacTBOpax M paciylaBax dJJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JTUCCOLMAIUS. DIEKTPOIIU3.

OnekTpuueckuii TOK B ra3ax. CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIN paspsn. MoiHus.
[Ina3ma.

TexHu4eckue ycTpOMCTBA M NPAKTUYECKOE INPUMEHEHME: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAaKYyMHBIH  JHMOJ, TEPMHUCTOpPl M  (OTOPE3UCTOPHI,
IIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu
N3mepenne cuitbl TOKa U HAMPSHKEHUSL.

3aBHCHMOCTD CONIPOTUBJICHHUA  HNUWIMHAPHUYCCKHUX  TPOBOAHHUKOB OT  JJIWMHBI, ILIOIIAAN
IMOMNEPECUYHOTO CCUCHUA U MaTCpUaa.

CMemanHoe COCAUHCHUC ITPOBOJHUKOB.

Hp}IMOC HU3MCPCHUC BJICKTpOJIBI/I)KYIJ_ICﬁ CHIJIBI. KOpOTKOC 3aMbIKaHUEC TaJIbBAHHUYCCKOI'O
9JICMCHTA U OLICHKA BHYTPCHHCTO CONIPOTUBJICHUA.

3aBHCHMOCTD COMMPOTUBJICHUA MCTAJIJIOB OT TEMIICPATYPHI.
HpOBO}II/IMOCTB OJICKTPOJIHUTOB.

W ckpoBo# pa3psa v IPOBOAMMOCTb BO3AyXa.



OaHOCTOPOHHSIS MPOBOAUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne CMEIIaHHOTO COSAMHEHHSI PE3UCTOPOB.

I/I3MepeHHe 3JICKTpOI[BI/DKyH_[eI71 CHJIBI UICTOYHHUKA TOKA U €0 BHYTPCHHETO COIIPOTUBJICHU.
Hab6monenue snexrpoinusa.

MesxknpeaMeTHbIe CBSI3H

Uzyuenne kypca ¢usuku ©O6azoBoro ypoBHA B 10 Kjacce OCYIIECTBISETCS C Y4ETOM
COJIep’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Meoicnpeomemuule noHamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYyYHOI'O MO3HAHUS: SBIICHUE,
HAy4YHBIA (akT, TMIOTE3a, (hU3HUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOeHUE, SKCIIEPUMEHT,
MOJCIIUPOBAHUE, MOJICIb, U3MEPCHHE.

Mamemamuxa: peuieHue CUCTEMbl YpaBHEHHM, TUHeWHas QyHKuus, napaboina, runepOona, ux
rpaduku M CBOMCTBA, TPUTOHOMETpHUUECKHUE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U WX MPOEKIHUU HA OCH KOOPJIUHAT,
CJI0KEHHE BEKTOPOB.

buonozus: Mexannueckoe JBUKEHHUE B )KUBOW mpupoze, Auddy3us, 0CMOC, TETII000MEH KUBBIX
OpraHu3MOB (BUBI TEIUIONEPEIAaUu, TEIJIOBOE PABHOBECHUE), DJIEKTPUUECKHUE SIBJIICHUS B KUBOU
MIPUPOJIE.

Xumus. AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHass Macca, TCIIJIOBBIC CBOMMCTBA TBépI[I)IX TECII, )KI/IJIKOCTCI\/'I U Ta30B, J3JICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOUAlIWA, raJIbBaHUKaA.

l'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeodbpa3oBaHUe JIBUKEHUH C HCHOJIb30BAHUEM MEXaHU3MOB, Y4ET TPEHHUS B
TEXHUKE, MOIIUIHUKY, HCIOJIb30BAHWE 3aKOHA COXPAHEHUS HUMITYyJIbCca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3zgea 4. diekTpoauHamMuKa

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUA



ITocrositHHBIE MarHWUTHL. B3anMMmoneicTBHE NMOCTOSHHBIX MarHuTOB. MarHutHoe moise. Bekrtop
MarHuTHOM HMHAyKUMH. lIpyHOMD cynepno3suumMyM MarHUTHBIX Iojied. JIuHMM MarHUTHOM
uHAyKnuy. KapTuHa TMHUE MarHUTHOW MHIYKIUU IT0JIS] [IOCTOSIHHBIX MAarHUTOB.

MaruunTtHoe noJjie MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUH HWHAYKOHUWU MaroHuTHOI'O ITOJIA JJIMHHOI'O
IPSIMOrO IMPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O IPOBOJHMKA, KaTyIIKU € TOKOM. OIBIT
Opcrena. BzanmopelicTBre POBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cwia Jlopennia, e€ MOIyJb W HampaBieHHE. J[BHKeHHE 3apsOKCHHOW YacTHIBI B OJHOPOIHOM
MarHuTHOM noJjie. Pabora cumsl JlopeHniia.

SlBneHne  DJIEKTpOMarHUTHOW  WHAYKIWU. [lOTOK  BekTOpa  MarHUTHOW  WHAYKIIHH.
DNEKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKiuu dapajes.

BI/IXpeBOC QJICKTPHUUYCCKOC IIOJIC. 3J'IeKTp0)IBI/I)Ky'H_[aH CHJla HHAYKOUHW B IIPOBOIAHUKE,
ABMIKYIIEMCH ITOCTYIATCIIbHO B OAHOPOJHOM MArHUTHOM II0JIC.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJIEKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.
DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue YCTpOﬁCTBa u MMPaKTUICCKOC NMPUMCHCHUC! IIOCTOAHHBIC MAarHuThlI,
SJICKTPOMAIrHUTHI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], MHAYKIIUOHHAA I1€Yb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.
JIuHUY MHOYKIMK MarHUTHOTO TOJIS.
B3anmoneicTre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBlieHME NEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTbD AJIEKTPOJBMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MOTOKA.
SIBiieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



N3ydyeHne MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

HccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.
HccnenoBanue sBJICHUS DJIEKTPOMArHUTHON MHAYKITUH.

Pa3nen 5. Kojieoanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

KonebarenbHas cuctema. CBOOOJHBIE MeXaHUYecKue KonebaHus. ['apmMoHnyeckue KosieOaHMsL.
[lepuon, gacrora, amrmuutyaa u ¢asza koneOanuid. [IpyKuHHBIM MasTHUK. MaremaTudecKui
MasiTHUK. YpaBHEHHUE rapMOHUYECKUX KoseOanuii. [IpeBpaiieHre sHepruu npyu rapMOHUYECKHX
KOJIeOaHUsX.

Konebarenbuplit  koHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIE KOJNEOAHWS B  HJICATHHOM
KOJIeOATEIbHOM KOHTYype. AHAJNOTHS MEXIy MEXaHWYECKHMHU W OJIEKTPOMarHUTHBIMU
koneOanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS YHEPTUH B HACAUILHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBiaenne o 3aTyxamImUX KojeOaHWsIX. BBIHYXIEHHbIE MEXaHUYECKHE KOJeOaHUs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHHYCOMIAIbHBIM MEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancopmarop. IlpomsBomcTBo, mepenadya W MOTPeOJICHHUE OAIEKTPHUUECKOW SHEPTHUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KymnbTypa wucnoiab3oBaHuUs
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckne ycTpoucCTBa M IIPAKTHUUECKOE NPUMEHEHUWE: JIEKTPUUYECKH 3BOHOK, I€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU JJIEKTPOIepeaay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON cHCTeMbl (MPYKUHHBIA WM MaTeMaTUYeCKU
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.
WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.
Hab6nronenue pe3onanca.

CB00OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcrumorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUST OT BPEMEHH ) JUISL AJIEKTPOMArHUTHBIX
KOJIeOaHUiA.

Peszonanc opu MocCJCAOBATCIIBHOM COCAMHCHUMU PE3UCTOpPA, KATYIIKH HWHAYKTUBHOCTH U
KOHACHCATOpA.

Mogens TUHAN QJICKTPOIICpCaAavn.



Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue 3aBUCHUMOCTH IMEpHOJa MajlblX KoieOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanre mepeMEHHOIO TOKa B IIENH U3 MOCJIEI0BATEIIbHO COEAMHEHHBIX KOHAEHCATOpA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHbL

MexaHuueckue BOJIHBI, yciioBusi pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHUs U
qHa BosiHbl. [lomepeunble M mpojoiibHBIE BOJMHBL.  WHTepdepenuus u  nudpaxuus
MEXaHUYECKUX BOJIH.

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

DNeKTPOMarHUTHbIE BOJIHBL. Y CIOBUS M3JIyYEHUS HJICKTPOMArHUTHBIX BOJH. B3auMmHas
opueHranusi BekTOpoB E, B, V B anektpoMaruutHoi BojiHe. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdepenims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371€KTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pagnonokanusi.
DNEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHuueckue yCTpoOHMCTBA U IPAKTUYECKOE NPUMEHEHUE: MY3bIKAIbHBIE HMHCTPYMEHTHI,
YIBTPa3ByKOBAsi JUArHOCTUKA B TEXHUKE W MEIMIIMHE, pajap, pPaguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO0pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmomieecs Te10 Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHus U MPeIoMIICHUS MEXaHUYECKUX BOJH.

Habmtonenue natrepdepeHnnu u Aupakiiny MEXaHHIeCKUX BOJH.

3BYKOBOU pe30HaHC.

Hab6nronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M 4aCTOTOM KoJIeOaHUH.

HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJH: OTpa)kKeHUE, MPEIOMIICHHE, MOJIsIpU3alus,
mubpakus, MHTeppEepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuHeiiHOe pacnpocTpaHeHUE CBeTa B OAHOPOJHOU cpene. Jlyu
cBeTa. TOUeUHBIM UCTOYHUK CBETA.



OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paXkeHn B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI IPETOMIICHUS CcBeTa. AOCOJIOTHBIN IMOKa3aTelb MPETOMIICHHUS.
[Tonnoe BHyTpeHHee oTpakeHue. [IpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEeHUSI.

Hucniepcust cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBerT.

Cobuparomue u paccenBaronire JUH3bl. ToHKas nauH3a. DOKYCHOE PACCTOSHUE W ONTHYECKAs
cuia ToHKoW JuH3BL [locTpoeHue HM300pa’keHUN B COOMPAIOIIUX U PACCEHBAIONIMX JIMH3aX.
dopmyiia TOHKOH JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

HpC,I[GJ'IBI IIPUMEHUMOCTHU FeOMeTqueCKOfI OIITHKH.

BonnoBas ontuka. MHTEepdepenius cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBHUS HAOIIOICHUS
MaKCHUMYMOB 1 MUHUMYMOB B HHTeP(GEPECHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxknus ceera. [udpaxuuonHas pemérka. YcinoBue HaAOMIOAEHMS IVIABHBIX MaKCUMYMOB
IpU MaJJCHUH MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKLUOHHYIO PELIETKY.

ITonsipuszanus ceera.

TexHuueckne YCTPOWCTBA H MPAKTHYECKOE TPUMEHEHHE: OYKH, Jyna, (oroamnmapar,
HpOGKHI/IOHHHﬁ arrapar, MHKPOCKOII, TCJICCKOIlI, BOJIOKOHHAad OIITHKA, I[I/I(l)paKIII/IOHHaﬂ
peméTKA, OISAPOULI.

Jlemoncmpayuu

[TpsamonuHeiHOe pacnipocTpaHeHHe, OTpaXKeHHE U MpeoMieHne ceeta. OnTuyeckue npudopshl.
[TonHOe BHYTpeHHee oTpaskeHHe. Moienb CBETOBOA.
UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenue natepdepeHnnu cera.

HaGnronenue nudpakuuu cera.

Habmonenue nucnepcun cBeta.

[TonydeHne criekTpa ¢ TOMOIIBIO TIPU3MEL.

[Toryuenue cnekTpa ¢ TOMOIIbIO TH(PPAKIHOHHON PEIETKY.
Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3mepenue mokasaTelns MpeToMIICHHUS CTEKJIA.

HccnenoBanue CBOMCTB M300payKCHUM B JIMH3aX.



Hab6nronenue aucnepcun cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH

I'paHnnBI IPUMEHUMOCTH  KJIACCHUYECKOM MexaHuku. Ilocrymartsl crenuanbHONM Teopuu
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B  BAaKyyMmMe, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHUE JJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b MaccChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.
Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmeol K6anmoeoii onmuKu

@®oronbl. Popmyna [lnanka cBs3u sHeprum (POTOHA C €ro YacTOTOH. DHEPrusi M HMMITYIbC
dboToHa.

OtkpeiTie u uccnenoanue ¢orodddexra. Onbitel A. I'. CroneroBa. 3akoHbI hoTOdPdEKTA.
VYpaBuenue DitHmreriHa i porodddexra. «Kpacnas rpanuna» Gortorddexra.

Hasnenue ceera. Onpith [1. H. JIeGenena.
XUMHYECKOE ICMCTBHE CBETA.

TexHuueckue YCTPOP’ICTBa U TPAKTUYCCKOC JTIPUMCHCHUC!: (1)0T03JI€M6HT, (I)OTOI[aT‘{I/IK,
COJIHCYHasA 6aTape;1, CBETOJHOI.

Llemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
Hccnenoanue 3aKk0OHOB BHELTHETO poTodPdeKTa.
CBeToanoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccessHuto o -uactuil. [InmanerapHas moaens
atoma. [Toctynarel bopa. M3nydenne u mornomnieHne GOTOHOB MPHU MEPEeXoje aromMa ¢ OJHOTO
YPOBHSI HEpruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypoOBHEW SHEPTHH aTOMa BOJAOPO/A.

BosHoBbI€ cBoiicTBa yacTull. BonHb! ae bpoinsa. KopnycKynsspHO-BOTHOBOW JTyalu3M.

CronTagHoe U BBIHYXXACHHOC U3JTYUCHHUC.



TexHUYEeCKHE YCTPONHCTBA M MTPAKTUUECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHaIN3 (CIIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Ornipezerienne JIMHBI BOJIHBI Jlazepa.

Habntonenue nuHeRvyaThIX CIEKTPOB U3TYyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Habmroienue nuHeivyaToro cnexkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JTOKA3BbIBAIOIINE CIIOXKHOCTh CTpOoeHUs snupa. OTKPBITHE PaIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo ompeneneHuio cocraBa paanoakTUBHOTO m3mydeHus. CBoiicTBa anbda-,
OeTa-, raMMa-u3NydeHus. Biusiaue painoakTHBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHe NpoToHa W HeWTpoHa. HyknonHas Moxens snapa ['eitzenOepra—lBanenxo. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. ONEKTPOHHBII M MNO3UTPOHHBIM Oera-pacnan. ['amma-usnydeHue. 3akoH
paZinOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT Macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiil peakrop. TepmosaepHblii cunTe3. [Ipo0OaeMbl U MEPCHEKTUBBI SJIEPHON SHEPrEeTHKH.
OKOJIOTUYECKHUE ACTIEKTHI SAE€PHON SHEPIEeTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULI.
@yHIaMeHTalbHbIe B3auMOAeiCTBUS. EMuHCTBO (pru3nueckoil KapTUHBI MUpA.

TexHuueckue YCTpOWCTBA M MpPAaKTUYECKOE TNPUMEHEHHUe: J03MMeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu
CU€TynK MOHU3UPYIOLIUX YACTHUII.
Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).



Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Ortanbl pa3BuTus actpoHoMud. [IpuknanHoe 1 MUPOBO33peHYECKOE 3HAUEHUE ACTPOHOMUH.
Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, IIAHETHI, MX BUAMNMOE JIBHKCHUE.
Conneynas cucrtema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHepruu CosiHua M 3BE31. 3BE3bI, UX OCHOBHBIE
XapakTepucTuku. JluarpamMma «CHEKTpajbHBIM KJacC — CBETUMOCTb». 3BE3bl TJIABHOM
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3]  IJIaBHOMU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0KAEHUH U 3BoItoUMK CoJIHLA U 3BE3/I. DTallbl )KU3HU 3BE3L.

Mnineunsiii [Tyt — nama 'anaktuxa. [lonoxxenue u nBmwxenue Comnnna B [Namaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

Bcenennas. Paciuupenue Beenennoii. 3akon Xa606mna. PazOeranue ranaktuk. Teopus Bonpiioro
B3pbIBA. PEIMKTOBOE M3IIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUH.
Yuenuueckue nabnooenus

Habmonenns HEBOOPYKEHHBIM TIJ1a30M C MCIOJIB30BAHHMEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTpe/ieNIeHUs] TOJO0XKEHHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

HaGnronenus B teneckon JIynel, mianet, Mieunoro Ilyrtu.
O0o0maroniee NOBTOpPeHUE

Ponb ¢u3ukm 1 acTpOHOMUM B SKOHOMMYECKOM, TEXHOJIOIMYECKOM, COLIMAaIbHOW M ITUYECKON
cdepax AesTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM HayqHOMI
KapTUHE MHpa, pojib (U3NYECKOM Teopuu B (POPMHUPOBAHUHU MPEACTABICHUN O (U3HUECKOI
KapTHUHE MHpa, MECTO (hU3MUECKON KapTHHBI MUpPA B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTABICHUN O IPUPOJIE.

MexnpeamMeTHblie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS C y4ETOM
COJIEPXKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH, OWOJOTHM, XWUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBI3aHHbIE C U3YUYEHHUEM METOJOB HAYYHOI'O MO3HAHUS: SBJICHUE,
Hay4HbIH (akT, TUTIOTE3a, PU3NUecKas BEIWYWHA, 3aKOH, TEOpHsl, HAOIOACHUE, IKCIIEPUMEHT,
MOJIeJMPOBaHUE, MOJIEIb, U3MEPEHHUE.



Mamemamuxa: pelieHUe CHUCTEMbl YPaBHEHHUH, TPUTOHOMETpPUUYECKHE (DYHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBHl M HX
NPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTIPEICICHUE TUIOMIAIU TNIOCKUX QUryp U 00bEMa Tel.

buonoeus: snekTpuueckue SBICHUS B KUBOW NpUpoje, KojeOaTelbHbIE IBWKCHHUS B >KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU NPUPOAE, ACUCTBUE pailalliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsT CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIN3.

l'eocpaghusa: MarHUTHBIE TOJIOCAa 3EMJIM, 3alleKH MAarHUTHBIX pyA, (oTochEéMKa 3eMHOMN
IIOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: MTMHAM DJIEKTpOIIepeaad, TEeHepaTop IEPEeMEHHOIO0 TOKa, AJICKTPOJBHUIaTeb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-meus,
MPOSKIIMOHHBIN anmapat, BOJIOKOHHAS OTNITHKA, COJTHEYHAs OaTapes.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yuebHoro npeamera «dusmka» Ha ypoBHE cpeHero obmiero oopasoBanus (6a30BbIi
YPOBEHB) MOJKHO OOECHEeUUTh OCTHXKEHUE CICAYIOMIMX JIMYHOCTHBIX, METalmpeaMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEGHUs Yy4yeOHoro mnpenMera «®dusnka» JOIKHBI OTpaXkaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
MO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOro oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITAa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHcKoOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIUN O00YYArOIIErocsl Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OPUHITHE TPAJAUIUOHHBIX  OOIIEUETOBEYECKUX TYMAHHUCTHUYECKUX M JIEMOKPATHUYECKHX
IIGHHOCTEH;

TOTOBHOCTb BE€CTH COBMCCTHYIO J[JCATCIBHOCTH B HHTEPECAX TIPaAKIAHCKOTO 06HI€CTBa,
Y4aCTBOBATh B CAMOYIIPABJIICHUHU B O6p3.30BaTCJ'ILHOI71 OpraHusaluvu,

YMCHUC BSaHMO}IeﬁCTBOBaTL C COUaJIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX q)YHKHI/IﬂMI/I u
Ha3HAa4YCHUCEM,



TOTOBHOCTb K TYMaHUTapHOH U BOJIOHTEPCKOM NIEeATENbHOCTH;
2) NATPHOTHYECKOTO BOCIIUTAHUS
c(hOpMHUPOBAHHOCTH POCCUMCKON I'paxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCHUCKHX yYEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS
c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTyallUIO M IIPUHHUMATb OCO3HAHHBIC PCHICHHA, OPUCHTUPYACH HaA
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U IECHHOCTHU, B TOM YUCJIE B ACATCIIBHOCTHU y‘léHOl"O;

OCO3HAHHWE JJMYHOTO BKJIAJa B IIOCTPOEHHE YCTOWYHUBOTO OYIyIIETO;
4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

9CTECTUYCCKOC OTHOLICHUC K MHPY, BKIOYad OCTCTUKY HAYYHOTO TBOPYECTBA, MPUCYHICTO
duznyecKkoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K Pa3IMYHBIM cepaM MpodeccruoHaIbHON AESITENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
Gu3MKOl W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oynymield mnpodeccuun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHHI0O M caMOOOpa3oBaHUIO B oOmactu (U3UKKA Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0OrH4eCKOro BOCIIUTAHMA:

C(i)OpMI/IpOBaHHOCTB 9KOJIOTUYECKOH KYJbTYPHI, OCO3HAaHHUC r100aJIbHOTO XapaKkTepa
9KOJOTHYCCKUX HpO6J'ICM;

IJIAHUPOBAHUEC U OCYIICCTBJICHUC JEHCTBUN B OKPY)KaIOH_[eﬁ Cpcac Ha OCHOBC 3HAHUA Lenen
YCTOI\/’ILII/IBOFO Pa3BUTHA YCIIOBCUECCTBA,

pacHIMpeHre OMNbITa JEATEIbHOCTH SKOJOTUYECKOM HANpaBICHHOCTH HA OCHOBE HMEIOIIMXCSA
3HaHWH TI0 PHU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
buznyeckoil HayKu;

OCO3HAHHE LIEHHOCTH HAay4HOH JAeSITeThbHOCTH, T'OTOBHOCTh B TIpoOIecCe H3y4dyeHUs (DU3HKU
OCYIIECTBIISAITH IPOEKTHYIO M HUCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.



METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOATENIHO ~ (OPMYJIHPOBAaTh M  aKTyaJU3UpOBATh IpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEEIATh eI ACATEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKECHUS;
BBISBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEYUS B pacCCMaTPUBAEMBIX (PU3HUECKUX SBICHUSX;

pa3palaThiBaTh IUIAH PEUICHHs MPOOJIeMbl ¢ YYETOM aHajin3a MMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepualbHBIX PECYpPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTh, OUCHHUBATH COOTBETCTBUC PC3YJIbTATOB LECJISIM, OICHHUBATDH
PUCKH MOCJIEACTBUM ACATCIIBHOCTH,

KOOPAUHHUPOBATL H  BBIIIOJHATH pa60Ty B YCIOBHAX  pPCAJIbHOIO, BHUPTYAJIBHOIO U
KOM6I/IHI/Ip0BaHHOFO B3aHMOHCﬁCTBHH;

Ppa3BUBATbh KPCATUBHOC MBIIIJICHUC IIPU PCIICHUHN JKU3HCHHBIX HpO6J’ICM.
ba3oBbie HCCIE€A0BaATECIbCKHUC HeﬁCTBHﬂ:
BJIaACTH HayLIHOfI TepMI/IHOJIOFPIefI, KIIFOYCBBIMH ITOHATHUAMU U METOJaMH (1)I/IBI/I‘I€CKOI71 HAYKH;

BJIaJACTh HaBbIKaMU yqe6HO'HCCHeﬂOBaTeHLCKOﬁ u HpOGKTHOfI ACATCIIBHOCTU B obiactu (I)I/ISI/IKI/I,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUMCKY MCETOJ0OB PCIICHHA 3aaad
(1)I/I3I/I‘I€CKOFO CoACpKaHus, IPUMCHCHUIO PA3JIMYHBIX METOA0B IIO3HAHU,

BIAJ€Th BUIAMM JEATEIBHOCTH 110 IIOJIYYEHHIO HOBOIO 3HAaHMs, €ro HHTEpIpeTaluy,
npeoOpa3oBaHNI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE IpPH
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISABIIATH IIPUYMHHO-CIICICTBEHHBIE CBA3M U aKTYaJIU3UpPOBATh 3a/1a4y, BBIJBUIaTh TUIIOTE3Y €€
peueHus, HaXOIUTh APIYMEHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEP KICHMM, 3a1aBaTh IIApaMETPhI
Y KPUTEPUU PEILICHNUS;

AHAJIU3UPOBATH MMOJYYCHHBIC B XOAC PCHICHUA 3ada4U PE3YJIbTATbl, KDUTUYCCKHU OLCHUBATHL UX
JOCTOBCPHOCTD, MPOTHO3UPOBATHE U3SMCHCHUEC B HOBBIX YCIIOBUAX,

CTaBUTh M (POpPMyTUpOBaTh COOCTBEHHbIE 3aJjaud B 0Opa3oBaTENbHON NESATETBHOCTH, B TOM
YHClie IPU U3YYEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;
YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIZIBUT'aTh HOBBIC UACHU, IPEJIaraTb OpUriHaJIbHBIC ITOAXOAbl U PCIHICHU A,



CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.
Pabora ¢ undopmaunmeii:

BJIa/IETh HaBbIKAMU IMOIy4YeHUs UHPOpMAK PU3NYECKOTO COJAEPKAHUS U3 UCTOYHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh MOUCK, aHAINU3, CUCTEMATH3alUI0 U HHTEPIPETAILUIO
nH(pOpMaIIUU Pa3IMYHBIX BUJIOB U (JOPM MPEIACTABICHUS;

OLCHUBATh JOCTOBEPHOCTH I/IHq)OpMaI_II/II/I;

UCIIOJIb30BaTh CPEJCTBA WH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COONIOZCHHEM TpeOOoBaHUIl
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, PECypcOoCOepe:KeHNsl, MPABOBBIX M ITHUYECKHUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUYECKOTO COJEpKaHUs B pPa3IUYHbIX (popmarax ¢ y4y€TOM Ha3HAYCHUS
uH(pOpMallMM W LEJIeBOW ayAuTOpUM, BBIOMpAs ONTHUMAIbHYIO (OpMY MpEICTaBICHUS U
BU3YaIH3aIUH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYIIECTBIISITH OOIIEHHIE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHUBHU1yaIbHON paboThI;

BbIOMpATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUII C Y4Y€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JAEUCTBUS 110
€€ JOCTH)KEHMIO: COCTaBIISATh IUIAH JIEUCTBUHM, pACHPENENATh POJU C Y4YETOM MHEHUU
YYaCTHHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLCHUBATb Ka4C€CTBO CBOCIO BKJIaga WM KaXXJ0ro y4JaCTHHMKa KOMaH/bl B O6HIPII>1 pE3YIbTAT I1O
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OLEHMBATh WIAEHM C TO3WUIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATETMYECKOE MOBEJCHWE B PA3UYHBIX CHUTYAIUAX, MPOSBIATH
TBOPYECTBO U BOOOpaKE€HUE, OBITh MHUIIMATUBHBIM.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranu3anus:

CaMOCTOATCIIbPHO OCYHICCTBIATE IIO3HABATCIIBHYIO JCATCIBHOCTH B obnactu (bI/ISI/IKI/I u
ACTPOHOMUM, BBIABIIATH HpO6JICMBI, CTaBUTH U (bOpMy.]'II/IpOBaTB COOCTBEHHEIE 3aa4uu;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH pEUICHUS pacy€THBIX M KA4yeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHCHHUSI TIPAKTUYECKOM pPabOTBI ¢ YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYaLlHsM;
pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAaHHBIA BBHIOOP, apryMEHTHPOBaTh €ro, Oparb Ha ce0st OTBETCTBEHHOCTH 32
peuenue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CII0COOCTBOBATH (bOpMI/IpOBaHI/IIO U TPOSBIICHUIO SpyAWIIUU B obnactu (bHSI/IKI/I, IIOCTOAHHO
MOBBIIIATE CBOM 06paSOBaTCHBHBIﬁ n Ky.]'IBTypHBIfI YPOBCHbB.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTb OHLCHKY HOBBIM CHUTyallUsdM, BHOCHUTL KOPPCKTHBBI B ACATCIILHOCTb, OLCHUBATH
COOTBCTCTBUC PCIYJIbTATOB LECIISAM;

BJIaJACTh HaBBbIKaMH MO3HABATEIbHOM pe(bneKcm/I KaK OCO3HaHUs COBCPIIACMBIX )IGI\/'ICTBI/II\/'I u
MBICJIMTCJIIBHBIX ITPOLECCOB, UX PEIYJIBTATOB U OCHOBaHHﬁ;

MCIIOJIb30BaTh MPUEMBI peIeKCHH JIJISl OLIEHKH CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NpUHUMATD ce0sl, TOHMMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIBTATOB JIEATEIBHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpormecce mocTHKeHUS JTHUYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOrpaMMbl MO (DU3HKE IS
YPOBHsI CpefHero oO0Iero o0pa3oBaHus y O0yYarOIIMXCS COBEPIICHCTBYETCS AMOITMOHAITBHBIN
WHTEJIICKT, MPEATOIaralonui copMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh TOHHMMATh CBOE SMOIMOHAJIBHOE COCTOSIHHE,
BHJICTh HAIMPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs, BKIKOYAIOIIET0 CAMOKOHTPOJIb, YMEHNE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIBHBIM M3MEHEHUSIM U TPOSBIIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALIUU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHHUIO 1IEJIM U YCIEeXy, ONTHUMHU3M,
WHULIUATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIaTHUH, BKHIO‘I&IOH.[CI;'I CIIOCOOHOCTh MOHUMATh OMOIHOHAJIBHOC COCTOSHHUEC OpPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYIICCTBJICHUN OGH_IGHI/ISI, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKNBAHUIO,

COMAJIBHBIX HAaBBIKOB, BKJIIOYarOIIUuX CIIOCOOHOCTH BBICTpanBaTb OTHOILICHHUA C JPYTHMHU
JIFOAbMU, 336OTI/ITBCH, IIPOABJIATE HHTEPEC U paspeliaTh KOH(l)J'II/IKTBI.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy o6yuenus B 10 kjacce mpeIMEeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATH HA IIPUMEPaAX POJIb U MeCTO (PU3UKH B POPMUPOBAHUH COBPEMEHHON HAy4YHOU
KApPTUHBl MHpPA, B PAa3BUTHM COBPEMEHHOM TEXHUKM M TEXHOJOTWH, B IPAKTHYECKOU
JeATEIbHOCTH JIFOCH;

YUNTHIBaTh TPaHMIbl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJENel: MaTepuaibHas TOYKa,
MHepLUaabHas cucTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJIO0, UACAIBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, KUAKOCTEH M TBEPMABIX Tel, TOUCUHBINH AIEKTPUUECKUM 3aps/ MPU PEIIeHUN (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (hu3ndecKue siBJACHUS (ITPOILECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU CTPOEHUS BEIIECTBA U AJIEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE IBUXKEHHE, CBOOOJHOE TAaJCHHE Tell, IBUKECHHE IO
OKPYXKHOCTH, MHEpLUs, B3auMojeiicTBue Ten, AudQy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE
KUAKOCTEH U TBEPIBIX Tel, U3MEHEHHEe 00bEMa Tell P HarpeBaHUU (OXJIAXJACHUU), TETJIOBOE
paBHOBecHE, HCMApeHHe, KOHJEHCAIMs, TUIABJIEHUE, KPUCTAJUIM3allUsl, KUIIEHHUE, BIIAXKHOCTh
BO3J1yXa, TOBBIIMICHUE JABJICHUS Ta3a MPU €ro HArpeBaHUHU B 3aKPBITOM COCYJIE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUSA ra3a B U30IPOIIEccax, dJIEKTpU3alys TeJl, B3auMOICHCTBUE 3apsiI0B;

OTNHUCHIBATh MEXAaHUYECKOE JBWKEHHUE, MCIOJb3Yys (PU3MUECKHE BEIMYMHBI: KOOPAMHATA, MYTh,
nepeMenieHne, CKOpocTh, YCKOPEHHE, Macca Tella, CUjla, UMITYJIbC TeJla, KHHETUYEeCKast YHEPTus,
MOTEHIMAIbHASL DHEPIrusi, MEXaHWueckas padoTa, MeXaHWYeCKas MOIIMHOCTh, MPH OMUCAHUU
MPaBUIBHO TPAKTOBATh (DU3UYECKUM CMBICI HCIOJB3YEMBIX BEIMYUH, WX OOO3HAYCHHS U
eMHHMIIBI, HAXOAUTh (DOPMYIBI, CBS3BIBAIONINE MAaHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMH
BEJIMYHHAMU;

ONKCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TeNl U TEIJIOBBIE SIBJICHUS, HCIONb3Ys (PU3NYECKUE
BEIIMYUHBI: JABJICHUE Ta3a, TEMIEPATypa, CPEIHss KUHETHYECKash HHEPIrUs XaoTUYECKOIO
JBHKECHHUSI MOJIEKYJI, CPEIHEKBAaApaTU4Has CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSIS dHEprusi, paboTa raza, Ko3QpQHUIMUEHT MOJE3HOTO JeHCTBUS TEIJIOBOTO JBUTATENs;
OpY OINUCAHUU TPABWIBHO TPAaKTOBaTh (U3NYECKUH CMBICH MCIIOJB3YEMbIX BEJIWYHMH, HX
0003Ha4YeHHsI U €IMHUIbI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C ApYTMIMH BEIUYHMHAM;



ONKCHIBATh W3YYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEIECTBA M DIIEKTPUYECKHE SBICHUS
(TIportecchl), UCTONB3Ys (PU3UUECKUE BETHYMHBL AJIEKTPUUYECKHH 3apsijl, dJICKTPUUYECKOE IOJIe,
HaIpsOKEHHOCTh  I10JIS, IIOTEHLMAN, pPa3sHOCTb IIOTEHLMAIOB;, IPH ONMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHUS W EIMHUIIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHATM3UPOBaTh (U3UUECKUE TPOIECCHl M SIBICHHS, HCIONB3Ys (U3NYECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u 1l 3akonsl HploToHa, 3aKkOoH coxpaHeHus
MEXaHUYECKOM PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEpIO3ULMH CHJI, TPUHLIUI
paBHOIPABUSl MHEPLMAIbHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KHUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEPruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pas3nuyarh CIOBECHYH (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

00BACHATEL OCHOBHEIE MMPUHIOMUIIBI JIEHUCTBUS MalluH, HpI/I60pOB U TCXHHUYCCKHUX YCTpOﬁCTB;
pasiiniaTth yCJI0BUA UX 0e30IaCHOT0 MCIIOIL30BAHUS B IMOBCEAHEBHOM KU3HU,

BBIMIOJHATh OKCIEPUMEHTHl MO HCCICAOBAaHUIO (PU3MYECKUX SIBICHUH U MPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX H3MEpeHuil, Mpu SToM  (HOpMyIHpOBaThH
npobnemy/3agady M TUNOTE3y Y4EeOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIIATh MPSIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3NYECKUX BEJIMYMH, NP 3TOM BBIOUpPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHMSI U MCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOIPELIHOCTEN
U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXJY (PHU3MUYECKUMHU BEIMYMHAMU C HCIOJIB30BAaHUEM MPSMBIX
U3MEpEHHl, TpU 3TOM KOHCTPYMpOBaTh YCTAHOBKY, (PMKCHpPOBAaTh pPE3YyJbTaThl IMOIYYEHHOMN
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TabmuU M rpaduKoB, AenaThb BBIBOABI IO
pe3yabpTaTaM UCCIEI0BAHUS;

co0roaTh MpaBuia 0€30MacHOTro TpyZa MPH MPOBEAECHUH HCCIEAOBAHMI B paMKax y4eOHOTro
IKCIIEPUMEHTA, Y4eOHO-MCCIEe0BATENbCKON M INPOEKTHOM JESTENbHOCTH C HCIIOJIb30BAaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBaHMUS;

pemath pacuéTHbIE 3a/laydl C SIBHO 3a/IaHHOM (PM3NYECKOM MOJENbI0, UCHOJB3YS (PU3HUECKUe
3aKOHBI W TIPUHIIMIBI, HA OCHOBE aHalM3a YCJIOBHS 3aJaud BbIOMpaTh (U3UYECKYI0 MOJEIb,
BBIIETATh (PU3WYECKHE BEIUYMHBI U (POPMYsbl, HEOOXOAMMBIE ISl €€ pelleHus, MPOBOIUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOT0 3HAaUeHUs (PU3NUECKON BEIUYNHBI,

pemiaTe Ka4€CTBCHHBIC 3aJa4u: BBICTpAaWMBATh JIOTUYCCKHM HCIIPOTHBOPCYHMBYIO IMCIIOYKY
PacCyXXJIEHUI ¢ OTOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

MCIIOJIb30BAaTh MPHU PEIICHUN Y4eOHBIX 3a7a4 COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUHN IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMM U TIPECTABICHUS YUeOHOM M HAyYHO-TIONMYJISIPHON
uH(pOpMallMK, TOJYYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAJIU3UPOBATh
HoJy4aeMyro HH(opMaIuio;



MPUBOJIUTH MPUMEPHI BKIIaJJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU,
00BSICHEHUE MPOIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHU;

UCIIOJIB30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KM3HH U OOCCIICUYCHUS
0€30MacHOCTH TIPHU OOPAIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpYIIE C BBHINOJHEHUEM pPa3IMUYHBIX COIMAJBHBIX POJIEH, MIaHUpOBaTh paboTy
TPYMNIIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJl€KBAaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TIPYIIIBI B
pelIeHHe paccMaTpUBaeMOi IPOOIIEMBI.

K xoHny oOydenus B 11 Kiacce npeiMeTHblE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MEeCTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HAyYHOU
KapTUHBl MHpA, B PA3BUTUM COBPEMEHHOM TEXHMKHM U TEXHOJOTMH, B IpPaKTHYECKON
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTBIBATh IPAHUIBI IPUMEHEHHS N3YUYEHHBIX (PU3HMUECKUX MOJIENIeH: TOUSUHBIH 3JIEKTPUYECKUN
3apsil, Jdyd CBETa, TOYCYHBIM HMCTOYHUK CBETA, sEpHAs MOJEIb aTOMa, HYKJIOHHAas MOJEIb
aTOMHOTO Si/Ipa MPH perieHnH (U3NIECKHX 3a/1a4;

pacmo3HaBaTh (u3MYEcKHe sBICHUA (TPOIECCh) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
JIEKTPOJTMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTPUUECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBHE MArHHWTOB, 3JICKTPOMArHUTHAS
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM W JBIKYIIUICS 3aps,
AJIEKTPOMArHUTHBIC KOJICOAHUS M BOJHBI, IPSMOJIMHEHHOE pacipOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMONSIpU3ALUS CBETa, JTUCIEPCUsi CBeTa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOro
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OMKCHIBATh HW3YYCHHBIE CBOWMCTBAa BemIeCTBAa (MJIIEKTPUYECKHE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBIEHUS (IIPOIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYMHBL: DJICKTPUUYECKUN 3apsj, CHIa TOKa, SJIEKTPHUECKOe
HaIpsHKEHUE, AIEKTPUUECKOE COIIPOTUBIIEHNE, PA3HOCTh IMOTEHIIMAIOB, JJIEKTPOABIKYIIAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO TMoOJs, cuia Awmmepa, cwia JlopeHiia, MHIYKTUBHOCTH
KaTYIIKA, SHEPTHs DJIEKTPUUYECKOTO0 W MArHUTHOTO TOJICH, MEPUOJ U YacToTa KoJjeOaHuW B
KOJIe0aTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IMPOIECCE TAPMOHUYECKHUX JJIEKTPOMArHUTHBIX
Konebanuii, (POKyCHOE paccTOsSTHWE M ONTHYECKas CHjla JIMH3BI, TIPH OMHUCAHWUU TPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3yeMbIX BEIWYMH, MX OOO3HAUYCHUS U CIUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMH BETUYHHAMU;

OIMHUCBIBATh M3YYCHHBIC KBAHTOBBLIC SABJICHHUA W IMPOLECCCHI, MCIIOJIb3Ys (bmﬂqecxne BCJIMYUHBI:
CKOPOCTD JJICKTPOMAIrHUTHLBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTAa CBE€TA, SHCPTHUA U UMITYJIbLC (I)OTOHa,
nepuon Imojiypacmnaza, S5HEprus CBA3U ATOMHBIX AACP, IPU OMUCAHUU TIPAaBUIIBHO TPAKTOBATH



(GU3NYEeCKU CMBICT UCIOJNB3YEMbIX BEIUYHMH, WX OOO3HAYCHHS M CIWHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BEJIUYMHAMU, BHIYUCIISATH
3HaueHUE (PUINICCKON BETUIHHEI;

AHATM3UPOBATh (DU3MYECKHE TMPOIECCHl W SIBICHHUS, HWCHONB3Yys (HU3UYECKHEe 3aKOHBI U
OpUHIUIBE: 3ak0oH OwMa, 3aKOHBI IIOCJENOBATEIbHOIO M NapaJICIbHOTO COCAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSMOJIMHEMHOTO PacHpOCTPAHEHUS CBETA, 3aKOHBI OTPAXEHUs CBETA, 3aKOHBI MPEIOMIIECHHUS
cBeTa, ypaBHeHHe OHHmTeHa I GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAHEHMSI DIIEKTPUUECKOrO 3apsija, 3aKOH COXPaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH pajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OTIpeIeNIATh HAMpaBlIeHWE BEKTOpAa MHIYKIIMM MArHUTHOTO IOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl Jlopenna;

CTPOUTDH U OIIUCHIBATDH I/I306pa)KeHI/Ie, CO31aBacMoOC€ IJIIOCKHUM 3CPKAJIOM, TOHKOM J'II/IH3OI71;

BBIIOJHATh AKCIEPUMEHThl IO HCCIEIOBAaHUIO (PU3MYECKUX SBJIEHUH U IPOLECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX H3MEpEHui: Impu 3ToM  (HOpPMYIHPOBAThH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;

OCYILECTBIIATh MPsIMbIE U KOCBEHHbIE M3MepeHMs (PU3MYECKHX BEJIWYMH, MPU 3TOM BbIOMpAThH
ONTUMAJIbHBIA CIOCO0 U3MEPEHUsS M MCIIOJB30BaTh M3BECTHBIE METO/bI OLEHKU MOTrpeIIHOCTeH
U3MEPEHHUI;

HCCICA0BAaTh 3aBUCUMOCTH (l)I/I3I/I‘leCKI/IX BCJIMYUH C HUCIIOJIB30BAHUEM IIPAMBIX H3MepeHHfIZ npu
9TOM KOHCTPYUPOBATH YCTAHOBKY, q)HKCHpOBaTL PE3YJIbTATHL HOJ'Iy‘-IGHHOfI 3aBUCUMOCTHU
q)HBH‘IeCKI/IX BCIIMYHMH B BHIAC Ta6J'II/II_I u Fpa(l)I/IKOB, ACJIaTb BBIBOJALI II0 PE3yJIbTaTaM
HUCCICOOBAaHUA,

coOuro1aTh IpaBuiia 0€30MacHOro TpyJa NMpU MPOBEJCHUM MCCIEOBaHUN B pamMKax y4eOHOro
HKCIEPUMEHTA, y4eOHO-UCCIIE0BATEICKON M TMPOEKTHOW NESATEIbHOCTH C MCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPONUCTB U 1a00paTOPHOTO 00OPYI0BaHMS;

pewmiath pacu€THble 3a/laud C SBHO 33aJaHHON (U3MUECKOW MOJeNbI0, UCHONb3Yys (U3NYECKHe
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBMS 33/Ja4d BBIOMpATh (PU3NYECKYIO MOJIEINb,
BBIIETIATh (PU3WYECKUE BETUYUHBI M (POpPMYJbl, HEOOXOOUMBbIE Al €€ pelIeHUs, MPOBOAUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYY€HHOT0 3HAaUeHUS (PU3NUECKON BEITUMYNHBI,

pemiatb KauyeCTBEHHbIE 3aJaud: BbICTPaUBaTh JIOTHYECKH HENPOTUBOPEUHUBYIO IIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHNUS,

WCIIONIb30BATh MPHU PEMICHUN YYeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHBIC TEXHOIOTUHN IS
MOKCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMH U TIPEJCTABICHUS YI€OHOW M HAyYHO-TIOMYISIPHON
uH(pOpMallMK, TOJYYEHHOW U3 pPa3jIMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAJIU3UPOBATh
MoJTy4aemMyro HH(OpMaIuio;



OOBSACHATh TPUHIUIBI JEUCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyarh
YCIIOBUS MX O€30MaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOex HbIX yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (hU3MKE B MOBCEIHEBHOW KHU3HHM AJis oOecreyeHus
0e30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMU YCTPOMCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEICHUS B OKpY KaIOIIel cpese;

paboTaTh B TpYIIE C BBINOJHEHWEM pPAa3JIMYHBIX COLMAJILHBIX POJIeH, MIaHHUPOBaTh PadOTy
TPYOIbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CHUTYAlHMsIX, aJICKBATHO OIICHUBATH BKJIAJ] Ka)JOTO W3 yYaCTHUKOB TPYIIBI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
} No HanmenoBanue pa3zaenoB U TeM KonuuectBo wacos
n/n IpOTpaMMBI Beero KonTtponbusie ||[[IpakTuaeckue
L] paboThI paboThl
1.1|dusuka n metoast HAYYHOT'O 2
| |[mo3Hanus
‘I/ITOFO 110 paseny H 2 H
‘KI/IHeMaTI/IKa H S H H ‘
22| Amanmka L7 | H |
2.3||3aK0HBI COXpaHEHUS B 6 1 1
| |MexaHuke
‘I/ITOFO 10 pa3zeny H 18 H
3.1/OcHoBSI MOJICKYJISIPHO- 9 1
| |[KHHETHYECKOW TCOpHH
‘OCHOBH TEPMOTMHAMHUKH H 10 H 1 H
3.3] ArperaTHble COCTOSTHHS S
| |[BemecTBa. Da30BbIE MEPEXOJIBI
‘I/ITOFO 10 pasjeny H 24 H
‘aﬂeKTpOCTaTI/IKa H 10 H H 1
2|[[ToCTOSTHHBIH AIIEKTPHUYESCKHIA 12 1 1
TOK. TOKH B Pa3jIM9IHBIX Cpeax
‘I/ITOFO 10 pasjeny H 22 H
Peseparoe Bpems | 2 [ I
OBHIEE KOJIMYECTBO YACOB 68 3 4
1O ITPOI'PAMME




11 KJIIACC

No HanmenoBanue pa3ienoB u TeM MPOrpaMMbl KonuyectBo yacos
/T Bcero | Kontponbasie [IpaxTrueckue
paboThl paboThl

11 MarHuTHOE 1ose. DJIeKTpoMarHuTHast 11 1 3
WHTYKIUS

HWroro no pazueny 11

21 MeXaHHUYECKUE U DIIEKTPOMArHUTHBIC 9 1
KoseOaHus

2.2 MeXaHHYECKUE U DIIEKTPOMArHUTHBIC 5 1
BOJIHBI

2.3 OnTuka 10 3

HWtoro mo pazaeny 24

31 OCHOBBI CIICIIUAIBEHON TEOPHH 4 1
OTHOCHUTEJIBHOCTH

Wroro no pazueny 4

4.1 DJIeMEHTHI KBAHTOBOW ONTHUKH 6

4.2 CrtpoeHue aToma 4

4.3 ATOMHOE PO S

Hroro no pazneny 15

51 | DiemeHTbI acCTPOHOMHUH M aCTPO(H3UKHU 7 1 |

Hroro no pazneny 7

6.1 | OGo6maromee noBTOpeHHe 4 |

Hroro no pazneny 4

PesepBHOE Bpemst 3

OBUIIEE KOJIMYECTBO YACOB I1O 68 4 7

[TPOTPAMME
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