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IHosicuuTeNLHAA 3aNIUCKA

PaGoune mporpaMMbl COCTaBJICHBI JUISI OCHOBHOW 0011e00pa3oBaTebHON

MIPOTPaMMBbI CPEIHETO 00IIero 00pa3oBaHMs B COOTBETCTBHH:

e ¢ IyHKTOM 6 yacTheio 3 crarbu 28, 30 denepanbHoro 3akoHa ot 29.12.2012 Ne
273-D3 «O06 obpazoBanuu B Poccuiickoit deaeparumy;

o CII 243648-20 «CaHUTapHO-AMUIAEMHUOJIIOTHUYECKUE  TpeOoBaHUS K
OpraHu3alMsIM BOCHHUTAHUS M OOYYEHHMs, OTIbIXa U O3JOPOBJICHUS JETeH U
MOJIOJIEKI;

o CanlluH 1.2.3685-21 «l'urueHu4yeckue HOPMATUBBI M TpeOOBaHMUS K
obecrnieueHut0 0€30MacHOCTU U (WUJK) OE3BPEAHOCTH I 4YejioBeka (HaKTOpOB
Cpeabl OOMTaHU;

o Ilpukaszom  MunnpocBemenuss  Poccum ot 12.08.2022  Ne 732
«O BHECEHUU M3MEHEHUI B dbenepaabHbIit rOCy1apCTBEHHBIN
00pa3oBaTeNbHbIA CTAHAAPT CPEHETO 00IIero 00pa3oBaHUs, YTBEPKICHHbBIN
npukazoM MunHucTepcTBa o0pa3zoBanus U Hayku Poccuiickoit denepannu ot 17
Mast 2012 r. Ne 413

« ®OIT COO, yrBepxkaeHHor mpukazoM Munnpocsemenus oT 18.05.2023 Ne
371,

o Ilucemom JlemapramMeHTa rOCYyIapCTBEHHOM MOJUTHKHA W YIPABJICHUS B
chepe  oOpazoBanus  MuHHCTEpCTBA  MpocBemieHUuss  Poccuiickoit
Ddeneparum» ot 14 urons 2023 roma Ne 03-1187;

o Ilucbmom MuHnuctepcTBa 00pa3oBaHMs, HAyKH M MOJOJEKH PecrmyOmuku
Kpseim ot 05.07.2023 roma Ne 3632/01-14.

[Iporpamma 1o (¢u3uke ©0a30BOr0 YpPOBHS Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TOJOKEHUW M TpeOOBaHUU K pe3yjbTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c yuéroMm ¢enepaqbHON paboueil MmporpaMMbl BOCHHUTAHHS U
KOHIENIMM TpenofaBaHus yueOHoro npeamera «dusnka» B oOpa3zoBaTelbHBIX
OopraHu3aIusax Poccuiickon Penepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBaTeIbHbIE TPOrPAMMBI.

Copepxanue mnporpaMMmbl 1O  (QU3MKe HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
NOJIX0/1a.

[Iporpamma mno ¢usuke coorBercTByeT TpedoBanusim OIOC COO «k
IUIAHUPYEMBIM JINYHOCTHBIM, MpPEIMETHBIM W METalmpeIMEeTHBIM pe3yJbTaTam
oOyueHusl, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEXKIPEIMETHBIX
CBsI3eM (DM3MKH C €CTeCTBEHHO-HAYYHBIMU YYEeOHBIMH TpenMeramu. B Hel
OTIPEJICIISIIOTCS OCHOBHBIC e M3Y4YCHUS (DU3WKKA HA YPOBHE CPEIHETO OOIIETO



o0pa3oBaHusl, IJIAHUPYEMBbIE PE3yIbTaThl OCBOCHHS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no (pu3HKe BKIIOYAECT:

®TUTAHMPYEMBIE PE3yJbTaThl OCBOCHMS Kypca (U3UKKH Ha 0a30BOM ypOBHE, B TOM
YuCIIie IPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00yUYEHUS;

e coJiepkanme yueOHoro nmpeameTa « ODu3ukay 1mo rojgaM o0ydeHUsI.

du3nka Kak Hayka 0 Hanbojee OONIMX 3aKOHAX MPHUPOJbI, BBICTYIIAasl B KaueCTBE
y4eOHOTro MpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHUM 00
okpyxatomeM wmupe. llIkonbHbI Kypc (QU3MKH — CHUCTEMOOOpPA3yrOIINM st
€CTECTBEHHO-HAYUYHBIX YUY€OHBIX MPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
¢dbuzmyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpenenseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpPHAIOB C 3aJaHHBIMU CBOWMCTBAMHU M JIPYTHUX.
N3yyenune ¢Pu3MKu BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa OOydYaromuxcsi, B (OpPMUPOBAHUE YMEHUU MPUMEHSThH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUMN.

B ocHOBy Kypca (U3MKHM AJii YPOBHSI CPEJHEro 0OIIero oO0pa3oBaHUs MOJIOKEH
psI uael, KOTOpbIE MOYKHO pacCMaTpyBaTh KaK MPUHLIUIIBI €M0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kype SBISETCS JIOTHUECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pu3suku o0beIuHEH
BOKpYr (usmyeckux Teopui. Benymmm B Kypce sBiIgeTcss (OpMHUpPOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPUU, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzainus Mpeanoiaraet MCHOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaTa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
bu3uKkn ¢ pa3BuTHEM OOIIeCTBa, a TakkKe C MHPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOTIEMaMH.

Hoes npuknaownoti nanpaenennocmu. Kypc Qu3Mku npeanonaraet 3HaKOMCTBO C
ITUPOKAM KPYTOM TEXHHYCCKUX M TEXHOJIOTHYCCKUX TPWIOKCHUN H3YYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peannsyercst I0CPeACTBOM BBEIEHUS 3JIEMEHTOB COJAEPKAHMS,
MOCBSMIEHHBIX YKOJIOTHUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C
pa3BUTHEM TEXHUKA M TEXHOJOTMH, a Takke OOCyXIeHus MmpodiieM
PaIMOHAIBHOTO MTPUPOIOTIOIB30BAHMS M SKOJIOTUYECKON O€30TTaCHOCTH.



CTepXHEBBIMU JJIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (hU3uMveckue Teopur ((hOopMHUpOBAaHWE MPEACTABICHUN O
CTPYKTYpE MOCTPOSHUSI GUZNICCKON TEOpHH, poiid GyHIaMEHTAIBHBIX 3aKOHOB H
NPUHITMTIOB B COBPEMEHHBIX  MPEACTABICHUSX O TMPHUPOAEC, TpaHMIIAX
NPUMEHUMOCTH TEOpWUM, I ONHCAHUS EeCTECCTBEHHO-HAYUYHBIX SIBICHUH W
MIPOIIECCOB).

CucTeMHO-AesTENbHOCTHBIN MOJIX0/T B Kypce (PU3UKHU peau3yeTcsi MPeke BCEero
3a CU€T OpraHMU3alld SKCIEPUMEHTAILHON AEeSTEIbHOCTH oOywarommxcs. [s
0a30BOTO ypOBHSI Kypca ()M3UKHA — 3TO HCIOIH30BAHUE CHUCTEMBI (PPOHTATHLHBIX
KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U JIa0OpAaTOpPHBIX paboT, KOTOphie B
nporpaMme 1o (Qusnke O0ObEAMHEHbI B OOIIMNA CIHCOK YUYEHHYECKUX
pakTUYeCKux paboT. BrijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OIEHKH, OCYIIECTBISIETCS YYaCTHHUKAMU
0o0pa3oBaTEIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHamieHus kabunera ¢Qusuku. Ilpu sTOM oOecreunBaeTcs OBJIAJACHHE
OOYYarOIMMHUCS YMEHHUSAMH TIPOBOJIUTHL KOCBEHHBIE HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

Bbosbiioe BHUMaHUE yIEISETCS PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu
ATOM JUIsl pacyE€THBIX 3a7a4 MPUOPUTETOM SBISIIOTCS 3aJladé C SBHO 3aJIaHHOMN
(GU3MYECKOW MOJENbI0, TO3BOJISIONINE TIPUMEHSATh HW3YUYCHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfiena Kypca, TaKk U UHTErpUpys 3HAHUS W3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SIBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOJAENU IS CUTYallMH MPaKTHKO-
OpHUEHTHPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpeboBanusiMu OPI'OC COO k maTepHallbHO-TEXHUYECKOMY
oOecreyeHnto y4yeOHoro mpouecca 0a30Bbli YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero ooOmero o0pa3oBaHUsl JIOJKEH H3Yy4aTbCsd B YCIOBUSAX IMPEIMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA. B xabuHeTe HhU3uku AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Io
bU3HMKe YUEHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpaliMoHHOE 000pyI0BaHue (HOPMUPYETCS B COOTBETCTBUHU C MPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH W OOECIeUnBAEeT MOCTAHOBKY IEPEUYHCICHHBIX B
nporpamMme 1o (PU3MKe KITIOYEBBIX IEMOHCTPAIMK JIJIT MCCIEAOBAHMS U3y9aeMbIX
SBIICHUH W TIPOIECCOB, SMIMPUYECKHX U (yHAAMEHTAJIbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMECHECHHM.



JlabopaTopHoe 00OpynOBaHME JII  YYCHHUYECKUX  IPAKTUYECKUX  padboT
dbopmupyeTCcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00opaTopHOTO O0OpPYAOBAHUS JOJDKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH OCJIAMU U3YUCHUA (1)I/IBI/IKI/I B O6I[I€M O6pa3OBaHI/II/I SABJIAROTCA .

e(opMUPOBAHNE UHTEPECA U CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY H3YUYECHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

®pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE MO3HaHUs W (HOpMUPOBAHHE
MCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBJICHUSIM;

e¢(OpMHpPOBAHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa H3y4YEHUS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

.(bOpMI/IpOBaHI/IC YMGHHﬁ OOBSICHATH SIBJICHHUSI C HCIIOJIb30BAHHUEM (1)I/I3I/ILIGCKHX
3HAHUU U HAayYYHBIX JOKa3aTCJILCTB,

.(bOpMI/IpOBaHI/IC HpGI[CTaBJIeHI/Iﬁ O poiin ¢)H3HKI/I L pa3sBUTHUA  APYTHUX
CCTCCTBCHHBIX HAYK, TCXHHUKH H TEXHOJIOTHUH.

JlocTrmxkeHrne HTUX Ielied oOecrneurBaeTcs peIIeHUeM CASAYIONMX 3a7ad B
nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpETHET0 00IIero oOpa3oBaHUs:

®TIIPUOOPETEHHE CHUCTEMBbl 3HAHUK 00 OO0mMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHWUKY,  MOJEKYJISpHYI0  (U3UKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY U 3JICMEHTHI aCTPOPU3UKH;

e(hOpMHUPOBAHUEC YMCHHH NPUMEHSATH TEOPETUUYCCKHE 3HAHUS JI OOBSICHEHUS
bu3nYecKUX SBICHUNW B TMPUPOAE M ISl MPUHATHUS TPAKTUUECKUX PEHICHUN B
MOBCEIHCBHOM XU3HU;

®OCBOCHHE CIOCOOOB PEILICHUS Pa3IUYHbIX 337a4 C SIBHO 33JaHHOW (PU3MYECKOU
MOJIENIbIO, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEBHOE CO3AaHue (PU3NYECKOn
MOJIENH, aICKBATHOUN YCIIOBUSM 33/1a4u;

SIIOHMMAaHUCEC (1)I/I3I/I‘ICCKI/IX OCHOB M IIPHUHIUIIOB )ICfICTBHSI TEXHHUYCCKUX yCTpOfICTB
N TCXHOJIOTHUYCCKUX IMPOUCCCOB, UX BIIMAHUSA Ha OKPYKAIOIIYTIO CPCAY,

®OBJIAJICHUE METOJAMH CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUA M IPOBEIACHUS
bu3MUEeCKUX OSKCIMEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
ONPENEIICHNs JOCTOBEPHOCTH MOJyYEHHOTO PE3YIIbTATa;

® CO3JaHHME YCIOBHM JUIsl pa3BUTUSA YMEHHMU IPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.



Ha wusyuenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4yaca B HEZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenmaraemeiii B mporpamMme 1o (u3MKE TIEpeUeHb JIa0OPAaTOPHBIX U
MPAKTUYCCKUX pabOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHTENIb JCIAacT BBIOOP
MpoOBeNCHHsT JTa0OPAaTOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOCHHOCTEH 00yJarOIIuXCsl.

Conepxkanue
10 kaace
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'0 MO3HAHUA

®usnka — Hayka o npupoze. HaydHble METOIbI MO3HAHUS OKPYKAIOIIETO MHpA.
Ponp 3KcnieprMeHTa M TEOPUHU B INPOILECCE MO3HAHMS NPUPOJBI. DKCIEPUMEHT B
¢buzuke. MoaenupoBanre (U3MYECKUX SABIEHUM U TmporieccoB. HayuHbie
runote3bl. GU3nUecKre 3aKOHbl U TEOPUU. |'paHUIBl IPUMEHUMOCTH (PU3UYECKHUX
3akoHOB. [IpunHnun coorBercTBusA. Ponb u mecto ¢usuku B popmMupoBaHuUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B NPAKTUYECKOU AECATEIBHOCTU JIOAEH.
Jlemoncmpayuu

AHaJIOrOBbIE U ITU(DPOBBIC U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.
Pasznen 2. Mexanuka
Tema 1. Kuaemaruka

Mexanuueckoe JBWKEeHHE. (OTHOCUTENBHOCTh MEXAHWYECKOTO  JIBHXKCHUSI.
Cucrema otcuéra. Tpaexrtopus. Ilepemenienne, CKOpoCcTh (CpemHsisi CKOPOCTH,
MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE MaTepUaJbHOM TOYKU, UX MPOEKIIMU Ha OCH
cucteMbl KoopauHar. CJOXKEHHE TIEPEMENIEHU U CJIOKEHHE CKOpPOCTEH.
PaBHOMepHOE UM PpPaBHOYCKOpPEHHOE NpsAMOJIMHEHHOE [ABWKeHHE. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U TMepeMelIcHus
MaTepHaIbHONW TOYKHU OT BpeMeHHn. CBOOOHOE majieHne. Y CKOpeHUEe CBOOOHOTO
naJIeHus.

KpuBonuHeitHoe nBHKEeHUE. [[BUKEHHE MAaTepUaIbHOW TOUKHU IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEMHAsl CKOPOCTH.
[lepuon u vacroTta obpamienus. LlenTpocTpeMuTenbHOE YCKOpPEeHHE. TeXHUYEeCKue
YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETDP, ABUIKEHHE CHAPAIOB,
LIETIHbIE U PEMEHHBIE MTEPEIavu.

Jlemoncmpayuu



MOI[CJ'H: CHCTEMBI OTC‘IéTa, HWIUTIOCTpald KHHCMATHYCCKHUX XApPaKTCPHUCTHUK
JABHKCHUS.

[IpeoOpa3zoBanne IBMIKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.
[Tanenue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Ha6J'HOI[€HI/I€ ABMOKCHHA TCJIA, 6pOHICHHOFO nmog yriomMm K TOPHU3O0OHTY H
TOPHU30HTAJIbHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.
HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

M3yueHne HEpaBHOMEPHOTO [BWXKCHHUS C LEJIbI0 ONPEAEICHUS MIHOBEHHOM
CKOPOCTH.

HccenenoBanre COOTHOLIEGHHMS MEXKAY IYyTSAMH, IPONMIACHHBIMHA TEJIOM 34
IIOCJIEAOBATEIbHBIE PABHBIE IIPOMEXYTKA BpPEMEHM IIPH PaBHOYCKOPEHHOM
JBW)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne IBMKEHUS IApUKa B BA3KOU )KUIKOCTH.
N3yuenue nBuxKeHUS TeJia, OPOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. luHamMuka

[Tpuanun otHocutensHOCcTH [anmuies. Ilepsoii 3akoH Hprorona. MHeprmanbHbie
cucteMmbl orcuéra. Macca tema. Cuna. Ilpunnun cynepno3unuu cui. Bropoit
3akoH Hprorona s MarepuanbHOM TOUYkM. Tpetuit 3akoH HberoToHa s
MaTepUaJIbHBIX TOYEK. 3aKOH BceMUpHOro TsaroteHus. Cuna tsokectu. IlepBas
KOoCcMHUUecKasi ckopocThb. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenne. Buasbl
TpeHusi (TOKosi, CKoJibKeHus, kadyeHus). Cuna tpenusa. Cyxoe Ttpenue. Cuia
TPEHUSI CKOJIBKEHHMsI W cuiaa TpeHus mnokos. Kosddurmument tpenus. Cuna
CONPOTHUBJIEHUS NTPU ABUKECHHUU TEJA B )KUIKOCTH UJIHU Ta3e.

[TocTtynaTensHOe U BpamaTeabHOE JBUKEHUE a0COMIOTHO TBEPIOTO Teina. MoMeHT
CUJIBI OTHOCHUTEIBHO OCH BpalieHud. [1neuo cuibl. Y Ca0BUsl paBHOBECHUS TBEPIOTO
Tena. TexXHUYeCKne YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: IOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu
SIBneHue nHepHu.
CpaBHeHHE MaCcC B3aMMOJICMCTBYIOIINX TEIl.

Bropou 3akon HeroToHa.



N3mepenue cu.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT Ae(opMaiuu.
HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.
CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.
Y coBust paBHOBECHS TBEPAOTO TENA.

Bunsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
N3yuyenue aBmxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnmenoBanne 3aBUCUMOCTH CUJI  YIIPYTOCTH, BO3HUKAIOIIMX B INPYKWHE U
pe3rHOBOM 00paslie, OT UX AepopMaiuu.

HccnenoBaHue yclIOBUN paBHOBECUS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHMS.
Tema 3. 3akoHbI cOXpaHeHHUs B MEXaHUKeE

Wmiynbe MaTepuanbHOM TOYKH (Tena), CUCTEMBI MaTepUANbHBIX TOYEK. MMmynbe
CUJIbI U U3MEHECHHUE HUMITYJIbCa Tejla. 3aKOH COXPaHCHUS UMITyJbca. PeakTuBHOE
JIBUKCHHUE.

Pabota cunbl. MomHocTh cuiibl. KuHeTHueckass SHeprus MaTepUaIbHOM TOYKHU.
Teopema 00 u3MeHEHUM KUHETHYECKON »sHepruu. [loTeHuManpHas >SHEPrus.
[ToTenmanbHas 3Heprust ynpyro nedopmMupoBaHHOW NpyxuHbl. [loTeHumanbHas
AHEprus Tena BOIU3M MOBEpXHOCTH 3eMiu. [loTeHunanpHble 1 HENOTEHIIMAIbHbBIE
cwibl. CBsi3b PaOOTHl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHHYECKOU
DHEPIUM CHUCTEMBI TENl. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPruU. YTNPYrue H
HEYIIPYTH€  CTOJKHOBEHHUSA. TeXHUYECKHE YCTPOMCTBA M  IPAKTHYECKOE
IIPUMEHEHUE: BOJOMET, KOIEP, NIPYKUHHBIA ITMCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHIKCHHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.
Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

I/I3yquHe a0COJIFOTHO HCYIIPYroro yaapa ¢ IoMOIbIO ABYX OJUHAKOBLEIX HUTSAHBIX
MAasATHHUKOB.



HccnenoBanue cBsA3M pabOTHI CUIIBI ¢ U3MEHEHUEM MEXaHWYECKOW PHEpPruM Teia
Ha [IPUMEPE PACTKEHUS PE3UHOBOTO KTy Ta.

Pasznea 3. MosekyaspHas pu3uka 1 TEPMOAUHAMMKA
Tema 1. OCHOBBI MOJIEKYJIAPHO-KMHETHYECKON TEOPHUU

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M HX OIIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxkeHue. Juddys3us. Xapaktep IBHKCHUS U
B3aHMMOJECUCTBUSA 4YacTUIl BemlecTBAa. Mojaenu CTpOEHHUs Tra3oB, XHAKOCTEN U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepbl MOJIEKYIL.

KomnuectBo BemiectBa. IloctossHHas  ABoraapo. TemuioBoe paBHOBecHe.
Temneparypa u e€ nsmepenue. lllkana remneparyp Llenscus. Moaens naeanbsHOTO
raza. OCHOBHOE YpaBHEHHME MOJEKYJSIPHO-KHHETUYECKONH TEOPUU HJICAIBHOTO
raza. AOCOJIOTHas TeMIleparypa Kak Mepa CpelHEed KHHETHYECKON BSHEepruu
TEIUIOBOTO JABWKEHUA vactull rasza. lllkama temnepatyp KenpBuna. ['a3oBbie
3aKoHbI. YpaBHeHue MenaeneeBa—Kianeiipona. 3akon JlanbToHa.

N3onponeccsl B HOCAIBHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM  BEIIECTBA.
I'paguueckoe mnpencTaBieHUE HU30MPOLIECCOB: M30TEPMa, H30X0pa, u3o0apa.
TexHuYecKue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOSHHE BeIlecTBa, Gororpaduu MoJeKym
OPraHUYECKUX COCAUHCHUH.

OnbiThl 10 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, TOKA3BIBAIOIINE CYIIECTBOBAHIE MEXMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.
Monens, WUTIoCTpUpYIOIIas IPUPOIY AaBICHUS Ta3a HA CTCHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE  ypaBHEHUE  COCTOSHUS — MACAIBHOIO  Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

OmnpeneneHue Macchl BO3/lyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPECHUI 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEPATYPbI BO3yXa B HEM.

HCCJ’ICI{OB&HI/IC 3aBUCUMOCTHU MCXKIY MapaMCTpaMH COCTOSHUA pa3pCKCHHOIO ras3a.

Tema 2. OCHOBBI TEPMOJAMHAMHUKH



TepMoanHamuueckass cucremMa. BHYTpPEHHsSSI DJHEPrusi TEPMOJIWHAMUYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KoinuecTBo TemoTsl U padota. BHyTpeHHss
SHEpPrusl  OAHOATOMHOTO  HJEalbHOrOo  rasa. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3TyUYEHHUE.

VYaenbHast TEIUIOEMKOCTh BelecTBa. KoJIMYeCTBO TEIIOTHI MPH TeIIoNepeaye.
[Tonsitue 006 agmabaTHOM TIpoIIecce.

[lepBbIil 3aK0H TepMoauHAMUKH. [[puMeHeHne nepBoro 3akoHa TEPMOJAMHAMUKU K
u3zonporneccaMm. ['paduueckas wuHTepmperanusi paboTel ra3a. Bropoil 3akoH
TepMoauHaMHUKU. HeoOpaTUMOCTh MPOIECCOB B IPUPOJIE.

TennoBble MamuHbl. [IpuHIUIIBI AEHCTBUSA TEIIOBbIX MamuH. [IpeoOGpazoBanus
SHEPruM B TEIIOBBIX MamuHax. Koad¢uuueHT mosie3HOro OeHCTBUS TEIIOBOM
MamuHsbl. [y KapHo 1 ero ko3puuueHT moie3Horo AeMCcTBUs. DKOJIOTHYECKUE
npo0JieMbl  TEIUIOPHEPTeTUKU. TEeXHUYECKHe YCTPOWCTBA M IMPaKTHYECKOE
IPUMEHEHUE: JBUraTeldb BHYTPEHHETO CropaHus, OBITOBOM XOJIOAWJIbHUK,
KOHJIUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH DHEPruu Teja MPU COBEPUICHUU PabOThI: BBUIET MPOOKHU
n3 OyTBUIKM TIOJ JEHCTBHEM C)KAaTOTO BO3AyXa, HarpeBaHwe 3pupa B JaTYHHOUH
TpyOKe myTEéM TpeHUs (BUACOIEMOHCTPAIIHS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.
OneIT M0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, ABUTATENIs BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabomol
N3mepeHne yaenbHON TEMIIOEMKOCTH.
Tema 3. ArperatHsblie cocTosiHus BelecTa. Ma3oBbie nepexo/bl

[TapooOpa3oBanue u KoHjeHcalus. Mcnapenue u kuneHue. AOCOTIOTHAs U
OTHOCHUTEJIbHAsA BIAXXHOCTh BO31yxa. HackimeHHbli map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBICHUSI.

TBépnoe Ttemo. Kpucramnmyeckue u amopdHble Tena. AHU3OTPONHS CBOMCTB
kpuctaiuioB. XKunkue kpuctaiiibl. COBpeMEHHbIE MaTEPUAIIbI.

[InaBnenune u KpucTauM3auus. Y7AelbHas TeruioTa rmiaBieHus. CyOnumanus.
VYpaBHeHHe TemIoBoro OanaHca.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: THUTPOMETp W
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.
Kunenue npu moHW>KEHHOM JIaBJICHUH.
Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Ha6J'IIOI[eHI/Ie HarpcBaHuA u IIJIaBJICHUA KpUCTAJINIMYCCKOTO BCIICCTBA.
I[CMOHCTpaI_[I/IH KpHUCTAJIIOB.

VY4yeHnuecKkuil HKCIIEPUMEHT, JIa0OpaTOpHbIE PAaOOTHI
N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.
Pasznea 4. dinekTpoanHaMuka

Tema 1. DuekTpocTaTnka

DIekTpr3anms Tel. DJIEKTPUUYECKUU 3apsai. JlBa BuAa JIEKTPUUECKHX 3apsIOB.
[IpOBOIHMKM,  JAMAIEKTPUKM W IIOJYIPOBOJHUKH. 3aKOH  COXPAaHEHMS
AIEKTPUYECKOro 3apsana. BzaummopeiictBue 3apsanoB. 3akoH Kymona. TodeuHslid
IEKTPUYECKUIN 3apsf. DieKTpudeckoe noje. HanpspkEHHOCTh 3JIEKTPUYECKOTO
nojs. [IpyHOUIT Cyneprno3uuuu 3JeKTPUYECKUX MOJIeu. JIMHUM HanpsKEHHOCTH
aneKTpuueckoro mojs. Pabora cun asnekrpoctaTtudeckoro mnods. Ilorenumann.
Pa3Hocth moreHnunanoB. IIpoBOAHMKKM M AMAIIEKTPUKH B AJIEKTPOCTATHYECKOM
none. JlWdrmekTpudeckas MPOHULAEMOCTb. JIEKTPOEMKOCTh. KoHumeHcaTop.
DNEeKTPOEMKOCTh TJIOCKOIO0 KOHJEHCATOpa. JHEPIHsl 3apsHKEHHOTO0 KOHJEHCATOopa.
TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE INPUMEHEHUWE:  BIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKass 3alluTa, 3a3€MJICHHE BJIEKTPONpHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.
B3aumopercTBre HaANEKTPU30BaHHBIX TEI.
DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.
[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.
DnekTpocTaTHyecKas 3aluTa.

JIMBNEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.



3aBUCHUMOCTD SHGKTPOéMKOCTI/I IIJIOCKOI'O KOHACHCATOpa OT INIOmaiu ILIaCTHH,
pacCTOAHMA MCIKAY HUMHU U I[HBH@KTPI/IIICCKOI;'I IMPOHHULIACMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. IlocTOAHHBIN JJIeKTPUYECKUN TOK. TOKH B pasjiMYHBIX cpeaax
DNEKTPUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS IEKTPUUECKOrO TOKa. ICTOUHMKH
toka. Cuna toka. [ToctosHublil TOK. Hanpsixenue. 3akon OMa i1 yyacTka LIETH.
ONEKTPUYECKOE  CONPOTUBIICHUE.  YICIBHOE  CONPOTHUBIICHHE  BEIICCTBA.
[locnenoBarenpbHOe, NaApajUIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.
Pabora  anektpuueckoro  Toka. 3akoH  JDkxoyma—Jlenna.  MomiHoCTh
IIEKTPUYECKOT0 TOKA. DJIEKTPOABMKYIAS CHJA U BHYTPEHHEE CONPOTUBIICHUE
UCTOYHMKA TOKa. 3akoH OMa Juid MONHOM (3aMKHYTOW) AJIEKTPUYECKOW LIETIH.
KopoTtkoe 3ambikanue.

DJIEKTPOHHAS NPOBOAMMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTBH COIPOTHBIICHUS
METAJJIOB OT TemuepaTypsl. CBEpXIPOBOIUMOCTb. DINEKTPUUECKUN TOK B BAKyyMeE.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB.

[TonmympoBoauuku. CoOCTBEHHAsI U TIPUMECHAs! TPOBOIUMOCTD MOJTYTPOBOHUKOB.
CoiictBa p—N-niepexosa. [1oaynpoBoAHHUKOBBIE PUOOPHI.

ONeKTpuYecKuidi  TOK B pacTBopax M pacIiylaBaX  3JEKTPOJUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.

DneKkTpuueckuid TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIA pa3psl.
Momnnus. [1na3zma.

TexHn4eckre yCTpOMCTBa U MPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocrar, HMCTOYHUKHU TOKA, AIEKTPOHArPEBATEIbHBIE npuoOOPBHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP CONIPOTUBIICHHUS, BAKYYMHBIM THOI,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu
N3Mepenune cuiibl TOKa U HAMPSIKEHUS.

3aBHUCHUMOCTH COIIPOTUBJICHUA LHUIHMHAPHYCCKHUX IMPOBOJHUKOB OT JJIMHEIL,
Iomaay IoIncpeuYHoro CCYCHUA U MaTcpuajia.

CMeliaHHOE COeTMHEHNE MTPOBOIHUKOB.
[Ipsimoe u3MepeHue NEKTPOABUKYILEH CUIIBI.

KOpOTKOC 3dMbIKAHUC TAJIbBAHUYCCKOTO J3JICMCHTA W OICHKAa BHYTPCHHCIO
COIIPOTHUBJICHUS.



3aBUCUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
IIpOBOIMMOCTB JIEKTPOJIMTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.
OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

HBMCpeHI/IC BHGKTpOI[BH)KYH_[eﬁ CWJIbl HCTOYHHWKA TOKa HW €r0 BHYTPCHHCTO
COIIPOTHUBJICHUA.

HaGmronenue anextpoiusa.
Me:xxnpeaMeTHble CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCylecTBIsSIETCS ¢ y4ETOM
COJICPKATEIIbHBIX MEXIIPEIMETHBIX CBS3€d C KypcamMH MaTE€MaTHKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHUH.

MeofcnpedMemeze noHAaAmusa, CBA3AHHBIC C HN3YYCHUCM MCTOAOB HAYYHOI'O
IIO3HaHUs:. SBJICHHC, H&y‘lHBII?I (baKT, I'"II0TC34a, (1)I/IBI/I‘I€CKa$I BCJIMYMHA, 3aKOH,
TCOpHU-I, Ha6J'IIOI[CHI/Ie, 9KCIICPUMCEHT, MOACIIMPOBAHUEC, MOACIIb, UBMCPCHUC.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHMM, NuHeWHas (yHkius, napaboda,
runepOosa, ux rpaukd M CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIMHU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexanuueckoe IBIKEHHWE B JKUBOW mnpupoje, auddysus, ocMmoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
DIEKTPUYECKUE SABJICHUS B )KUBOM IIPUPOJE.

Xumusi: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajbBaHUKA.

l'eoepaghus: BTaXXHOCTh BO3/yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE IBUKEHUI C UCHOJIb30BAaHUEM MEXAHM3MOB, YUET
TPEHUsI B TEXHUKE, TOAIIMITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS UMITYJIbCa B
TEeXHUKE (pakeTa, BOAOMET U JIPYTUe), IBUTATeNIb BHYTPEHHETO CrOpaHUs, TapoBast
TypOuHa, OBITOBOM XOJOJWIBHUK, KOHJIUIHUOHEP, TEXHOJIOTUU TMOIYyUYEHUs
COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCIIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE JEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN



IPUHTEP, DJIEKTpOHArpeBaTesbHble TPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI,
rajbBaHUKA.

11 kiaacce
Paznen 4. JaekTpoauHaMuKa
Tema 3. MaraurHoe moJie

OnektpomaruuTHass UHAYKOUS — [locTosiHHble  MarHuThl.  B3aumojelicTBue
MOCTOSHHBIX MAarHuTtoB. MarHutHoe mosie. BeKkTop MarHMTHONW HWHIYKIUH.
[IpyHIMO CyNEpHO3WLIMM MArHUTHBIX NOJIEW. JIMHMM MarHWTHOW WMHIYKLUU.
KapTuHa nuHUNA MarHMTHOW WHIYKIIMU TOJ NOCTOSTHHBIX MarHMTOB. MarHutHoe
Mojie NPOBOAHMKA C TOKOM. KapTuHa JIMHUNA HWHAYKIAM MAarHUTHOTO I0JIA
JUIMHHOTO TMPSIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJHUKA,
KaTyIKu ¢ TokoM. OnbIT DpcTeaa. BzanmoaeicTBrue NpoBOJHUKOB C TOKOM.

Cuna Awmmnepa, e€ moayns u HampasieHue. Cuia Jlopenma, €€ Moaynp U
HarpaBJIeHHE. /[BH>KeHUE 3apsyKEHHOW YacTUIIbl B OTHOPOJAHOM MAarHUTHOM MOJIE.
Pabota cunel Jlopenna.

SIBieHuEe 3JIEKTPOMArHUTHOM MHAYKUHUU. [IO0TOK BEKTOpa MArHUTHOM WHAYKLIHH.
OIIEKTPOABIXKYIIAS CWJIa HHAYKUMU. 3aKOH AJCKTPOMAarHUTHOM WHIYKIUU
@apazes. BuxpeBoe 31eKTpUUecKoe Moje. DISKTPOABUKYILAS CUJla UHAYKIUNA B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua. MHOAyKTUBHOCTh. fIBJI€HUME CAMOMHIYKIMHU. DJIEKTPOIABUKYIIAs
CUJIa CAMOUHIYKIIMA. DHEPryus MAarHUTHOTO TOJIsI KATYIIKH C TOKOM.

DONeKTpoOMarHuTHOEe  mosie. TexXHUYeckHe  yCTpPOMCTBA M MPAKTHYECKOE
MPUMEHEHHUE: TIOCTOSIHHBIE MAarHUThI, JJICKTPOMArHUTHI, JJEKTPOJBUraTElb,
YCKOPHUTEIH AJIEMEHTAPHBIX YaCTHI], HHAYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.
JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISL.
B3aumopencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

[evictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.
SIBneHue 3IIeKTPOMarHuTHOM UHAYKIWH.

ITpaBuno Jlenua.



3aBUCHUMOCTD SHCKTPO,HBH}I(ymeﬁ CUJIbl HMHAYKIHMH OT CKOPOCTH M3MCHCHMUA
MAardmMTHOI'O IIOTOKaA.

SIBeHMEe CAaMOMHTYKIIUH.

Yuenuuecxuii sxcnepumenm, i1abopamopvle pabomol

N3ydyeHrne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.
HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

Pa3znen 5. Kojie0aHus ¥ BOJIHBI

Tema 1. MexaHH4YeCKHe U JJIEKTPOMATHUTHBIE KOJIe0aAHUA

KonebarenbHas cuctema. CBOOOIHBbIE MeXaHUYECKHE KoJieOaHus. ['apMoHnUecKue
koneOanus. Ilepuon, wactorta, ammiutyna u (aza kosnebOanuii. [Ipy>KuHHBIN
MasTHUK. MaTeMaTu4ecKuil MasiTHUK. YpaBHEHHE TapMOHUYECKHX KOJIeOaHUM.
[IpeBpailieHre YHEPTUU MPU FAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  kKOHTYp. (CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJeOaHUsS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UJI€aTLHOM KOJIe0aTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxawIMX KojdeOaHUsIX. BBIHYXIEHHbIE MEXaHHYECKHE
Kojiebanusi. Pe3onHaHc.  BBIHyXJEHHbIE  DJICKTPOMArHUTHbIE  KOJEOaHUSI.
[TepemenHsbiil TOK. CHHYCOUAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTMTYAHOE U JECUCTBYIOIIEE 3HAUYECHHUE CUJTbI TOKA M HAIIPSIKCHUS.

Tpancpopmarop. I[lpousBoacTBo, mepemadya W MOTpeOJIECHUE DIEKTPUUECKOUN
SHEPrUU. DKOJIOTUYECKHUE PUCKH TPHU MPOU3BOJACTBE ANEKTpOIHEPruu. KynbTypa
VCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B TTIOBCEHEBHOM KU3HMU.

TexHuueckue yCcTponcTBa U NMPAKTUYECKOE NPUMEHEHUE: JIEKTPUUECKUI 3BOHOK,
reHepaTop NMEPEMEHHOI0 TOKa, IMHUU dJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB  KosieOaTelabHOM cuCTeMbl (MPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).

HaOmronenue 3atyxaromux KojieOaHuH.
HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJIeOaHUH.
Habnronenue pezoHanca.

CBO60,Z[HI>IC OJICKTPOMAariuTHBIC KoJICOaHMSI.



OcuumiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA W HAaNpsDKEHHST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mpu  MOCIENOBAaTENILHOM  COCIMHEHUM  PE3UCTOpA,  KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAUH.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH MIEPUOJIa MATIBIX KOJICOaHUH Tpy3a HA HUTU OT JJIUHBI
HUTU U MacChl rpys3a.

HccnenoBanre NMEpEMEHHOTO TOKa B LEMNH M3 MOCIEI0BATENBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexann4ueckue u 3JIEKTPOMATHUTHbIE BOJIHbBI

Mexanudeckue BOJHBI, ycinoBusi —pacnpocrpaHeHusa. llepuon.  CkopocTh
pacnpocTpaHeHuss W JUIMHA BOJHBL [lonmepedHble W NPOAOJIBHBIE BOJIHBIL.
HNuTtepdepenius u 1uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMAarHUTHHIE BOJHBL. YCJIOBUS HW3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BekTopoB E, B, v B anexkrpomarantHol BosnHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKopocTh 3JEKTPOMarHUTHHIX BoJH. [Ikana 31eKkTpoMarHuTHBIX
BOJIH. [I[puMeHeHne 3eKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI PAagUOCBI3UM W TEIEBUICHUS. Pannosokanus. DJEKTPOMArHUTHOE
3arpsA3HEHHUE OKpYXKAloLIeW cpeabl. TeXHUYEeCKHe yCTPOWCTBA M IMPAKTHYECKOE
MPUMEHEHHUE: MY3bIKaJIbHbIE HWHCTPYMEHTBI, YJIbTPA3BYKOBAs JMArHOCTHUKA B
TEXHUKE W MEIUIIMHE, pajap, paauonpuéMHUK, TEJIEBU30p, aHTEHHA, Tele]oH,
CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U MPOJI0IBHBIX BOJIH.
Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

Hab6mronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.
HaGmronenune uatepdepeHunu 1 1uppakiny MEXaHUYECKUX BOJIH.
3BYKOBOI1 p€30HAHC.

HabOnrogeHue cBsI3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U 4acCTOTOMN
Kosie0aHuil.



HccnenoBanne CBOMCTB DJEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MPEIOMIICHHE,
noJisipu3anus, 1udpaxkiuus, HHTephepeHIINs.

Tema 3. OnTHkKa

['eomerpuueckass onrtuka. llpsMmonuHeldHOe  pacnpoCTpaHEHUE CBETa B
onHopoaHOU cpene. Jlyu cBera. Toueunslid HCTOUHHMK cBeTa. OTpakeHHE CBETa.
3aKkoHbI oTpaxkeHus cBeTa. [locTpoeHne n300paxeHuil B IJI0OCKOM 3epKajle.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpefenbHBbIA yron MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cBeta. LIer.

Cobuparoniyie U paccerBaroiye JTuH3bl. ToHkas nuH3a. DokycHOEe paccTosHHE U
onTUYecKas cuia TOHKOW JinH3bL. IlocTpoeHne n3o00pakeHud B COOMpAIOUIUX U
pacceuBaromnx JuH3ax. @opmylia TOHKOW JMH3bI. YBEIWYCHHUE, aBAEMOE
nuH30M. [Ipenensl IpUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.

BonnoBast onrtuka. MHTepdepenius cBera. KorepeHTHbIe UCTOYHUKH. Y CIOBHS
HAOJIIOJIEHUS] MAaKCUMyMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOI€pEHTHBIX NCTOYHHUKOB. [nudpakiuus ceera. AudpakunonHas
pemérka. YcioBue HaOMIOACHHMS TJaBHBIX MAaKCUMYMOB TIpU  NaJCHUU
MOHOXPOMaTHUYECKOT0 CBETa Ha JUPPAKIIMOHHYIO0 pemETKy. [Tonspuzanus ceera.

TexHudeckue yCTpOWCTBA U IIPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIMOHHBIA ammnapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsimonuHEtHOE pacpoCTpaHeHUE, OTPAKEHHUE U MTPETIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

ITonHOE BHYTpPEHHEE OTPAKEHUE.

Mopeab CBETOBOA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Monenu MUKpPOCKOTIa, TEJIECKOTA.

HaGmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

Halnronenue nucnepcuu cBera.

HonyquHe CIICKTpa C IMOMOIIBIO ITPHU3MBI.



[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipuzaiuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300paKeHUH B JTMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuIpl IPUMEHMMOCTH KJIACCHYECKOM MexaHuKu. llocTymarel cnenuanbHOU
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IPUHIUI OTHOCUTEIBHOCTH OWHIITENHA. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH.
3aMeqJIeHUe BpPEMEHM W COKpAIlEHWE JUIMHBL. OHEPIUs M UMILYJIbC
pensTUBACTCKOW dacThnbl. CBA3b MacChl C SHEPIHEM M MMITYJIBCOM
PENATUBUCTCKON YaCTUIIbI. DHEPIHS TIOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dj1eMeHTHI KBAHTOBOM ONITHKH

®otonbl. Popmyna I[lnanka cBs3u 3HEpruM QOTOHA C €ro YacTOTOM. DHEprust u
uMmiysibe  (ortoHa. OTkpeiTHe U wuccienoBanue ¢ororddexra. Ombitet AT
CroneroBa. 3akonsl gotorddexra. YpaBHenue OiinmTerHa nis Gororddexra.
«Kpacnas rpanuna» ¢orosdpdexra. daBnenue cera. Ombitel [1.H. JleGenena.
XUMHUYECKOE JEUCTBUE CBE€TAa. TE€XHUYECKUE YCTPOWCTBA M MPAKTUYECKOE
npuMeHeHue: (POTOoIEeMEHT, (OTOJATUYMK, COJIHEYHas Oarapesi, CBETOIAUO/I.
Hemonctpauun  PoTodPpPekr Ha yCTAaHOBKE C IIMHKOBOM  IUIACTHHOM.
HccnenoBanne 3akoHOB BHemHero ¢orodddexra. Ceroamon. CosHeuHas
Oatapes.

Tema 2. CTpoenne atroma

Monens aroma Tomcona. OmbiTel Pesepdopma 1o paccesHHio O-9acTHIL.
[LimanerapHas MozieNb aTOMa.

[Toctynatel bopa. M3nydyenne u moruyomieHue (pOTOHOB MpHU IMEPEXO/e aroma ¢
OJTHOTO YpOBHS 3HEPruM Ha Apyrou. Bunsl cnektpoB. CeKTp ypOBHEW DHEPTHUU
aToMa BOJOpOAa.

BomnHoBbie cBoucTBa yacTull. BosiHbl ne bpoitns.

KopnyckynsapHo-BosiHOBOM nyanu3M. CIOHTaHHOE U BBIHYKJIEHHOE HM3Ty4Y€HUE.
TexHUYeCKUEe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJbHbIN aHaIu3
(cmekTpocKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HaOnronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
HabGnronenue IMHEHYaToro CuexTpa.

Tema 3. ATomHOe AP0

OKCIIEpUMEHTHI, JTOKA3bIBAIONINE CJIOXHOCTh CTpocHHs sapa. OTKpbeITHE
pammoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro — cocraBa
PaJMOAKTUBHOTO U3TYUCHHUS.

CpoiictBa anbda-, Oera-, raMma-u3inydeHus. BiuusHue pagrMoOaKTUBHOCTH Ha
KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U HEUTPOHA.

Hyxnonnas monens siapa ['eiizenoepra— MBanenko. 3apsan siapa. MaccoBoe 4ucio
saapa. U30Torsl.

Anbha-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-uznyyenue.

3aKOH paJMOaKTUBHOIO pacmnaja. JHEpPrus CBSA3M HYKIOHOB B sape. fnepHble
cwibl. Jlegext Maccel siapa. SnepHbie peakuuu. Jlenenne u CUHTE3 siep.

Anepubiii peakrop. Tepmosinepublii cunte3. [IpobnemMbl U NEpCEKTUBBI SIEPHOM
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

OneMeHTapHble 4acTulbl. OTKpbITHE TMO3UTPOHA. MeToAbl HAOMIOAEHUS U
perucTpauuu 3JI€MEHTAPHBIX YaCTULL.

OyHIaMEHTaIbHbIE B3aUMOICVCTBHS.
EanHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuUeckue yCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHE: I03UMETp, Kamepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oMo0a.

Jlemoncmpayuu

Cué€TyrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH



OTtanbl pa3BUTUS acTpoHOMUHM. [IpuKIagHOE W MHUPOBO33PEHUECKOE 3HAUYCHUE
actpoHomuu. Bupa 3Bé3nHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, IUIAHETHI, HUX
BHIUMOC JIBUXKCHHE.

CosiHeuHas cucreMa.

Connue. CosnHeyHast akTUBHOCTh. McTounuk sHeprun ConHua v 3B€37. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlmarpaMma «CIEKTPaJIbHBINA KJIACC — CBETUMOCTbHY.
3BE311bI TJIABHOM IIOCIIEI0BATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY IS
3BE3]] TJIABHOM IMOCIJIENOBATEIBHOCTH. BHYTpEeHHEE CTpOEHUE 3BE3 .

CoBpeMeHHbIE MPECTABICHUSI O MPOUCXOKACHUU U 3BOJOIMU CoJHIIA U 3BE3I.
DTanbl )KU3HU 3BE3I.

Mneunsin Ilyte — nama [anaxktuka. Ilomoxxenne wm nBuwxenne CosHIA B
[Nanaktuke. Tunel ranaktuk. Paguoranaktuky u xBaszapbl. UEpHBIE ABIPHI B sSApax
TIAKTHUK.

Bcenennas. Pacmmpenne Bceenmennoi. 3akon Xa606ma. PazOeranuwe raiakTuk.
Teopust Bonbmioro B3pbiBa. PenmukToBoe wu3iydeHue. MacmrtabHasi CTpyKTypa
Bcenennoil. MeraranakTuka.

Hepeménnbie mpo0JieMbl aCTPOHOMHUH.
Vuenuueckue nabnooenus

HaGmronenusi HEBOOPYKEHHBIM TIJIA30M €  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIpE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1ust CeBEpHOro Moaylapus U SpKue 3BE3/bI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.
O6o0maroiiee NOBTOPEHUE

Ponb ¢us3uku u acTpOHOMHUH B 9KOHOMHUYECKOM, TEXHOJIOTHICCKON, COIMATBHON 1
ITUYECKON cepax JAesTEIHPHOCTH YeI0OBEKa, POJIh U MECTO (DM3HKU M aCTPOHOMUU
B COBPEMEHHOM HayyHOW KapTHHE MHpa, POJb (U3UYECKON Teopuu B
dbopMHUpOBaHUU MPECTABICHUN 0 (GU3NIECKON KapTUHE MHUPA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O PUPO/IE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kjacce ocymecTBisieTcs ¢ y4éTom
COJIEp>KaTENIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMHM MaTeMaTHKH, OHOJIOTHUH,
XUMHH, Teorpaduu U TEXHOJIOTHUH.



Meosicnpeomemnvle  nousimusi, CBS3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOTO
MO3HAHM: SIBICHUE, HAay4HbIH (akT, rumores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUW, TPUTOHOMETPHUYECKUE (PYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U MX MPOEKIMU HA OCU KOOPJIHMHAT, CI0KEHHE BEKTOPOB, IPOU3BOJIHBIE
AJIEMEHTApHbIX (PYHKIUH, NpU3HAKA MOAOOUS TPEYroJIbHUKOB, OIpEACIICHUE
IUTOMIA/IM TUIOCKUX QUTyp U 00BEMa Ted.

buonocus: snexTpuyeckue sBICHUS B KUBOU IPUPOJIE, KOJIeOaTENbHbBIE TBUKCHUS
B JKMBOM IPUPOJE, ONTUYECKUE SBJIICHHS B )KUBOU NPUPOAE, ACUCTBUE pPaavallin
Ha YKUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJNIMYECKass CTPYKTypa TBEPABIX Tel,
MEeXaHU3Mbl 00pPa30BaHUS KPUCTAITMYECKON PEIIETKY, CIEKTPATbHBIN aHAIU3.

l'eocpaghus: MarHUTHBIE MOJIOCA 3€MJIM, 3aJIEKU MArHUTHBIX Py, (PoTochEMKA
36MHOU ITOBEPXHOCTH, MPEICKa3aHNE 36MIICTPSCEHU.

Texnonocus: TWHUM  DJIEKTpONEpenad, TEHEpATop  IEPEMEHHOrO  TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIHOHHAS II€4b, pajap, PaauONPUEMHHUK, TEICBHU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEe4YHas barapes.

Ilnanupyembie pe3yJibTaThI

OcBoenne yueOHoro mpenmera «Ddusmka» Ha YpOBHE CpeaHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTHh TOCTHUKEHUE CIICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIN4YHOCTHBIE Pe3yJIbTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI y4eOHOTO mpeamera «Du3MKa» IOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, paCIIMpPEHUE KU3HEHHOTO
OIIBITA U ONbITA JACATEIBHOCTH B MPOIECCE pEaTv3alyd OCHOBHBIX HAIPaBICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) epaoscoanckoco eocnumanus: CPOPMHUPOBAHHOCTH T'PAXKTAHCKONW IO3UIMH
00y4Jaromnierocsi Kak akTUBHOTO M OTBETCTBEHHOTO WJIE€HA POCCHUUCKOTO OOIIECTBA;
OPUHATHE  TPAJAWIMOHHBIX  OOIICUETOBEUECKUX  T'YMAHUCTHUECKUX U
JEMOKPATUYECKUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTH B
WHTEpecax TpPakIaHCKOTO OOIIECTBa, YydYacTBOBaTh B CaMOYIPABJICHUH B
00pa30BaTeNbHON OpraHU3allii; yYMEHHE B3aMMOJICHCTBOBATh C COIUATHHBIMHU



WHCTUTYTaMH B COOTBETCTBUHU C UX (YHKUMUSIMHU M HA3HAYEHHWEM; FOTOBHOCTH K
T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)  nampuomuueckoeo — ocnumanusa:  CHOPMHUPOBAHHOCTH  POCCHICKOIA
TPaXAAHCKOW  MAEGHTHUYHOCTH, TMAaTPUOTU3Ma; IIEHHOCTHOE OTHOUICHHE K
rOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUHCKUX YYEHBIX B 00JacTH
(UMK U TEXHUKE;

3) Oyxoseno-Hpascmeenno2co eocnumanus: CHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, OSTUYECKOTO TIOBEACHHS; CIIOCOOHOCTh OIEHWBATh CHUTYalMIO0 W
IPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHUPYSICh Ha MOpPaTbHO-HPaBCTBEHHBIC
HOPMBI U IIEHHOCTH, B TOM YHCJIE B JICATCILHOCTH yY4EHOTO; OCO3HAHUE JIUIHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) scmemuuecko2o 60CHUMAHUSA: ICTETUYECKOE OTHOIICHHE K MUPY, BKIFOYAs
ACTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIEro (PU3NYECKON HAYyKE;

5) mpyoosoeo eocnumanusi: MHTEpEC K pa3InuHbIM chepaM MpodecCHOHATBHON
NESATEIIbHOCTH, B TOM YHCJIE CBS3aHHBIM C (U3UKOM U TEXHUKOH, YMEHUeE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbBIE JKU3HEHHBIE IUIaHbI; TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHuIO B 007acTH (PU3UKHU Ha MPOTSKEHUU BCEH KU3HU;

6) oxonoeuueckoco socnumanusi: CHOPMUPOBAHHOCTD IKOJOTHUECKOW KYJIBTYPHI,
OCO3HAHHME TJI00ANBHOIO XapaKTepa HKOJOTHYECKUX MpOoOJeM; MIaHUPOBAHUE U
OCYILIECTBIICHUE JCUCTBUM B OKPYXKAIOLICH Cpele Ha OCHOBE 3HAHUS LEJiel
YCTOMYMBOIO PpAa3BUTHUSl YEJIOBEUYECTBA; PaciinpeHwe omnbiTa AEATEIbHOCTU
HKOJIOTUYECKOMN HAIMPaBJICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUM M0 (PUBHKE;

7) yewnocmu Hayuno2o noszuwanusi:  c(HOPMHPOBAHHOCTH  MHPOBO33PCHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS (U3HUECKOW HAYKH;
OCO3HAHME LIEHHOCTH HAayYHOM NEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YyUEHHUS
(GU3MKKM  OCYIIECTBISATh MMPOEKTHYI0 M  HMCCIENOBATEIbCKYIO JIEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

MeTanpeaMeTHble pe3yJbTaThl
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoswvie nocuueckue oeticmeusi:

CaMOCTOSITESIbHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OMpENeNATh 1IeNU JIeITCIbHOCTH, 3a/laBaTh IMapaMeTpbl M KPUTEPUH UX
JIOCTYKCHUS,



BBIABJIATh 3aKOHOMCPHOCTH M IMPOTHBOPCYHA B paCcCMAaTpHUBACMBIX (1)I/ISI/II'I€CKI/IX
ABJICHUAX

pa3palaTeiBaTh IUJIaH pEIICHUS MpoOJIeMbl ¢ Y4YETOM aHalu3a HUMEIONINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBI B ACATCIBbHOCTH, OLCHHUBATH COOTBCTCTBUC PC3YJIbTATOB
oejrsiM, OOCHHUBATL PUCKHU HOCJ'IeI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJIMHUPOBATh M BBIIOJHATh padOTy B YCJIOBHSX PEATbHOT0, BUPTYAIBHOIO U
KOMOMHHMPOBAHHOI'O B3aMMOJIEHCTBUS;

pa3sBUBATb KPCATHUBHOC MBIIIJICHUC ITPU PCIICHUN JKU3HCHHBIX HpO6JIeM.
basosvie uccneoosamenvckue oeticmsusi:

BIAJCTh HAy4YHOW TEPMHMHOJOTMEH, KIIOYEBBIMU MOHATUSMH W METOJaMH
(bu3NYeCcKoil HayKH;

BJA/I€Th HaBBIKAMU Y4E€OHO-MCCIIEI0BATENbCKOW M TMPOEKTHOW JEATENbHOCTH B
o0nacTu (PU3MKHU, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOHCKY
METOJIOB pelIeHUs 3ahaud (PU3MYECKOTO COJAEp)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB TIO3HAHUS;

BIAJCTh BUJAMHU JCSATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro
WHTEPTIPETAUNA, TMPEOOPa30OBaHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JIaHUU YI€OHBIX MMPOEKTOB B 00JaCTH (HU3HUKY;

BBISIBJISITH IPUYMHHO-CJIECTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a]1a4y, BbIABUTAThH
TUIIOTE3y €€ pElIeHUs, HaxOAWTb apryMEHThl Ul JI0Ka3aTellbCTBA CBOUX
YTBEPXKIAEHUM, 3a1aBaTh IMIAPAMETPHI U KPUTEPHUH PEILICHHUS;

AHAJIM3HUPOBATH IIOJYYCHHBIC B XOAC PCIICHHA 3adda4dd PC3YJIbTaTbl, KPUTHUCCKH
OICHHUBATb UX JOCTOBCPHOCTD, IIPOTHO3UPOBATH U3MCHCHHUC B HOBBIX YCIIOBUAX;

CTaBUTh ® (OpMYyIUpOBaTh COOCTBEHHBIE 3amadyd B  00Opa30BaTEILHOM
NEATESILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCHTh 3HAHWA 1O (uU3MKe B  TPAKTUYECKYI0  00JIacTh
KU3HEICITCIIEHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;
BBIJIBUTAaTh HOBBIE UJIEHU, NIPEJIAraTh OPUTMHAJIBHBIC IMOJIXOAbI U PELICHHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Paboma c ungpopmayueri:



BJIAJETh HAaBBIKAMU TIOJy4eHHMs] HMHpOpMalUuud (HU3UYECKOTO COJCpKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYHIECTBISATh IOUCK, AaHAIU3,
CUCTEMATHU3ALMI0 U HHTEpIpeTanuio MHGOpMAIMK Pa3IudHbIX BUIOB U (HOpM
MPECTABIICHHUS;

OICHUBATDb JOCTOBCPHOCTD I/IH(bOpMaHI/II/I;

WCITOJIB30BaTh CPEJICTBA MH(DOPMAIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
pEIICHUN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHW3aIlMOHHBIX 3aJ1ad C
coOoiIeHneM TpeOOBaHUN OSPrOHOMHUKH, TEXHHUKU O€30MaCHOCTH, THTHUCHBI,
pecypcocOepeKeHUs, MPABOBBIX M ATHYECKUX HOPM, HOPM HHOOPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpKAHMs B PA3NUUYHBIX QopmaTax ¢ yuy€Tom
Ha3HA4Y€HUs MH(POpPMALUU U LIEJIEBOM ayJIUTOPHUH, BEIOMPAs ONTUMAIbHYIO (POopMy
IIPEICTABIICHNS U BU3yAJIM3aLUU.

KoMMmyHMKaTHBHBIE YHMBeEpPCcAJbHbIe Y4eOHbIe 1eiCTBHSA:
OCYULIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JAEATEIBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHL;

paBBépHYTO H JIOTUYHO MH3JIaraTb CBOIO TOYKY 3pPCHHA C HCIIOJb30BAHUCM
A3BIKOBBIX CPCICTB,

NOHMMATh M MHCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW UM WHIUBUIYaJbHOU
paboThI;

BBHIOMpATh TEMATHUKy W METOAbl COBMECTHBIX JEUCTBUH C Yy4€TOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA;

MPUHUMATh L€ COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHS TI0 €€ TOCTHXKEHUIO: COCTABIATH IJIAH JICUCTBUM, pacCpeaeaTh POJIH C
y4€TOM MHEHUM YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa M KaXKJOr0 y4aCTHHKA KOMaHIbI B OOLIWN
pe3ynbTar 1Mo pa3pabOTaHHBIM KPUTEPHsIM; TpeajaraTb HOBBIE IPOCKTHI,
OIICHUBATh MAEU C TMO3MLUMM HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTUUECKON
3HAYUMOCTH;

OCYHICCTBJIATh IMMO3UTHUBHOC CTPATCIHYCCKOC IMMOBCACHNUC B PA3JIMYHBIX CUTYyallUAX,
IPOABIIATH TBOPYCCTBO U B006pa)KCHI/Ie, OBITH HMHHUIIMATHUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

CdMOOpZClHMS’Cll/;M}Z:



CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATENBHYIO JCSATEIHHOCTh B O0JIACTH
GU3NMKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAaH PEIICHUS PAacCUETHBIX M KAa4eCTBEHHBIX 3ajiad,
IUIaH BBIMIOJIHEHHS] TMPAKTHUYECKOW pPabOThl ¢ YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH W MPEANOYTEHUM; JaBaTh OIEHKY HOBBIM
CUTYaIIUSIM;

pacIIMpATh pAMKH Y4EOHOTO MpeAMETa HA OCHOBE JIMYHBIX MPEIOYTECHHII;

Jienath  OCO3HAaHHBIM  BBIOOp, aprymMeHTHpoBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEIICHUE; OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAULMU B 00JACTH (PU3HKH,
MOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHbD.

CCIMOKOHmpO]Zb, SMOZ/;MOHCl]ZbeZIZ UHMENNEKM..

JdaBaTb OLCHKY HOBBIM CHUTyallUsiM, BHOCHUTb KOPPCKTHBBI B JCATCIBbHOCTD,
OLICHUBATDH COOTBCTCTBUC PE3YyJIbTATOB OeIsaM, BIaaCTh HaBBIKaMH
MMO03HABATEIbHOU pe¢)HCKCHH KaK OCO3HaHHA COBCPIIACMBIX I[CI\/'ICTBI/II;’I n
MBICIIMTCIIBHBIX ITPOUECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

UCIIOJIB30BaTh MPUEMBI pedieKCHu [JIsl OIEHKH CUTYyallid, BbBIOOpa BEpPHOTO
pELICHUS;

YMETh OLCHUBATL PUCKH N CBOCBPCMCHHO IIPUHUMATDL PCUHICHUSA 110 UX CHUKCHUIO,

[IPUHUMATh MOTHBBI M AapryMEHTbl JPyIMX I[P aHAIU3E PE3YyJIbTaTOB
JEATEIIbHOCTH; MPUHUMATH Ce0sl, TOHMUMAasi CBOU HEIOCTATKU U JJOCTOMHCTBA;

[IPUHUMATh MOTHBBI M AapryMEHTbl JPyIMX I[P aHAIU3E PE3yJIbTaTOB
JIESITETbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpouecce nocTuxkeHHs JIMYHOCTHBIX PE3yJbTATOB OCBOEHUS MPOrpaMMBI I10
buszuke 1A ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOy4YaroIIMXCS
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, IpeInoJararo i
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CIHOCOOHOCTh MOHHUMAaTh CBOE HMOIMOHAIBHOE
COCTOSIHHME, BUACTh HApPaBJICHUS PAa3BUTHSA COOCTBEHHOW AMOLMOHAIBHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpCryJaInupoBaHusl, BKJIFOYAIOIICT O CAMOKOHTPOJIb, YMCHHC IMPpUHUMATb
OTBETCTBEHHOCTh 3a CBOE IIOBCACHUC, CITOCOOHOCTh AJalITUPOBATLECA K
SMOIMOHAIIBHBIM U3MCHCHUAM U IIPOSABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,



BHYTPEHHEW MOTHMBAIMK, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHUKECHHUIO LU H
yCIIEXy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBAaTh, MCXOJSl W3 CBOMX
BO3MOKHOCTEM;

OMIIaTHH, BKJIIO‘-IaIOH_[eﬁ CIIOCOOHOCTh TOHHMATh OMOIIMOHAJIBHOC COCTOAHUC
APYrux, Yy4UTbIBATH €TI0 IIpH OCYHICCTBIICHUU 06HICHI/IH, CIIOCOOHOCTHh K
COYYBCTBHUIO U COIICPCIKNBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOLIUX CIHOCOOHOCTh BBICTPAWBATH OTHOIIEHUS C
JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HpeI[MeTHble Pe3yJIbTaThI

K xonmy obyuenuss B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JTOJKHBI OTpaXkaTh chOpMUPOBAHHOCTh Yy  OOydYalolUXCSd  YMEHHII:
JIEMOHCTPHUPOBATh Ha IMpUMEpax pojb U MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTUM COBPEMEHHOM TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIOIEH;

YUUTBIBATh  TPAaHULBl NPUMEHEHHS  U3YYEHHBIX  (U3UYECKUX  MOJEIEH:
MaTepuaabHas TOUKa, MHEpLUUAIbHAsA CUCTEMA OTCYETA, a0COJIIOTHO TBEPAOE TEINO,
UJICaJIbHBIN a3, MOJEIU CTPOCHUS I'a30B, )KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYUECKUH 3apsij PU PelIeHnH (PU3NYECKUX 3a/1aY;

pacno3HaBaTh (PU3NYECKHUE SIBICHHUS (TPOIECChI) U OOBICHATH WX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHUCCKON TECOPHUU CTPOCHHS BEIIECTBA U
JEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBMIKEHHUE I10 OKPYKHOCTH, WHEPIHS,
B3aumojelcTeue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHe, WCIApPCHHUE, KOHJCHCAIMS, IUIaBJICHUE, KPUCTAUIM3AIUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBSI3b MEXKIy TMapamMeTpaMu COCTOSHHS Ta3a B  HW30MpoIleccax,
DIIEKTPHU3ALINS TEN, B3AUMOJCHCTBHE 3apsIOB;

ONMKCHIBATH MEXAHWYECKOE JBWKEHUE, HCHOJb3yd (PU3NYECKUE BEIUYMHBIL:
KOOpAMHATA, IyTh, MEPEMELIEHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
VMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTEHUHUAIbHAs JHEPIUs, MEXaHW4YeCKas
paboTa, MexaHMYecKass MOIINHOCTh; NpPH ONUCAHWK NPaBUIBHO TPaKTOBAThH
(Gu3NYeCKUi CMBICT HCIHOJB3YEMBIX BEJIUYUH, UX OOO3HAUEHUS U EIUHUIIbI,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOUIUE AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJINYNHAMM;

OIMMCBIBATb M3Y4YCHHBIC TCILJIOBLIC CBOMCTBA T€J U TEIJIOBBIC SIBJICHUS, UCIIOJIB3Y:
(l)I/IBI/I‘-IeCKI/Ie BCJIMUMHBI: JAaBJICHUC TIasad, TCMIICpATypa, CPCAHAA KHUHCTHYCCKas
OQHCPrusd XaoTHUYCCKOro ABMOKCHHUA MOJICKYJI, CPpCAHCKBaApaTUYHAA CKOPOCTb



MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS1 HEprus, paboTa ra3za, Ko3PpQhuirueHT
MOJIE3HOTO JICUCTBUSA TETNIOBOTO JIBUTATES;

OpU ONHCAHWM TMPABWIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOIB3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS M EJAMHULBI, HAXOAUTHh (OPMYIIbI, CBA3BIBAIOIINE
JTAHHYI0 (U3UYECKYI0 BEJIUUYHMHY C APYTUMH BEIHMUYUHAM;

ONKCHIBATh HM3YyUCHHbIC JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA M JIIEKTPUUECKHE
sBJIEHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE MOJIe, HAPSKEHHOCTD MOJIs, MOTEHIMA, PA3HOCTh MOTEHIUAJIOB,;

OpU ONHCAHWM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOIB3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €UHULIBI;

yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUYECKYIO BEJIMUUHY C JIPYTUMU
BEJIMYMHAMU; aHAJIU3UPOBATh (HU3UYECKUE IMPOILECChl W SIBJICHUS, HCIOIb3Ys
bu3nueckue 3aKOHbl M TMPUHIUIBE: 3aKOH BcemupHoro tsroteHus, [, II u III
3aKoHbI HbI0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPrUH, 3aKOH COXPAHEHUS
VMMIIYJIbCA, IPUHLMII CYNEPIIO3ULMNA CUJI, IIPUHIIUIT PAaBHOIIPABUSI UHEPLUUAIBHBIX
CUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBS3b CPEIHEH KMHETUYECKOW JHEPIUMHU TEIUIOBOIO JBHKCHUS
MOJIEKYJI ¢ aOCOJIIOTHOM TeMIepaTypoil, MepBblil 3aKOH TEPMOIAMHAMMKH, 3aKOH
COXpPAaHEHMS DIJIEKTPUYECKOrO 3apsaa, 3akoH KyloHa, mpu 3TOM pasnudaTh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHHE U YCIIOBHS
(rpanu1bl, 00J1aCTH) NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHLMUIIBI JEHCTBUS MAlllMH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB;

pas3in4daTrb YCJIOBUA UX 0€301acHOT0 UCIIOJIL30BAHUSA B HOBCGI{HGBHOﬁ KHN3HU,

BBITIOJIHATH SKCIIEPUMEHTHI 110 MCCIICOBAHUIO (PU3MYECKUX SBIICHUN U MPOIIECCOB
C WCITOJIb30BaHUEM TIPSIMBIX, 1 KOCBEHHBIX H3MEPEHUH, TIPH 3TOM (HOPMYIUPOBATH
npobJsieMy/3aauy U THUIOTE3y Y4eOHOIro AKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHMUSI, POBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBL;

OCYILIECTBIISTh MPsIMbIe U KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEJIMYHH, IIPU 3TOM
BbIOMpaTh ONTUMANBHBIN CIOCO0 M3MEPEHHSI U MCIOJb30BaTh U3BECTHBIE METO/IbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHUI;

MCCJIEI0BATh 3aBUCUMOCTH MEXIYy (PU3NUECKUMU BEIUYMHAMH C UCIIOJIb30BAHUEM
OpsMBIX HM3MEPEHUM, MpPU OSTOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHpOBAThH
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOJIHIl U
rpa(uKoB, AeJaTh BbIBOJBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOmoaTh TpaBuia O€30MacHOTO TpyJa MNpH MPOBEICHUU WCCIEAOBaHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU



JCSITETBHOCTH C UCIOJIB30BAHUEM H3MEPHUTEIILHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pyIOBaHUS;

pemarb pacy€THbIE 3a/aud C SIBHO 33JaHHON (PU3HYECKOW MOJEIIBIO, MCIOJb3YS
¢duznyeckue 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBHSI 3a/ja4Hl BHIOUPAThH
bu3nUecKyl0 MOAeNb, BBIIEIATh (PU3MYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOJUMBbIE ISl €€ peIlleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATbHOCTD
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pemaTh KadeCTBEHHBIE 3a/layd: BBICTPAMBATh JIOTWYECKH HEMPOTHBOPEUHUBYIO
IIETIOYKY PAaCCYXJICHUW C OMOpOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznyecKue sBICHUS,

UCIOJIb30BaTh MpPHU pEHICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HH(OPMalMOHHbIE
TEXHOJIOTUU [JIS1 TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALNNA U MPEICTABICHUS
yu4eOHOW UM Hay4HO-TIONMYJIApHOW HHGOpMaIlMyU, IOJYYEHHON W3 pa3iIyuHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OPUBOAUTH TMPUMEPHI BKIIAJa POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOLECCOB OKPYKAIOIIET0O MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B TOBCCIHCBHOW KU3HU JIJIS
oOecrieueHus: OE30MAaCHOCTH TMpU OOpaleHuu ¢ TpudOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, ISl COXPAHEHUS 3JI0POBbS M COOJIIOJICHUS HOPM SKOJIOTHUECKOIO
MOBEICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TPYIIIIE C BBIMOJHEHUEM PA3TMYHBIX COLMAIIBHBIX POJICH, TIIaHUPOBATh
paboTy Tpymmbl, paIMOHAILHO pacHpeessTh OO0s3aHHOCTH U ITUIAHUPOBATH
JEATEIbHOCTh B HECTAHAAPTHBIX CUTyalMsX, AaJEKBATHO OLEHMWBATh BKJIAJ
Ka)XJIOT0 M3 YYaCTHUKOB IPYMIIbI B PEIICHUE paccCMaTpUBaeMOi MpoOJIeMBbl.

K xonmy obyuenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI ~ OTpakaTh  CPOPMHUPOBAHHOCTL Yy  OOyYalIIMXCsS  YMEHUH:
JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo GU3NKd B (OPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA,

YUUTBIBATH T'PAHUIIBI IPUMCHCHHNA H3YUYCHHBIX (1)H3PI‘-ICCKI/IX MOI[CJ'ICﬁZ TOYCUHBIN
SHCKTpI/I‘ICCKI/Iﬁ 3apsaa, JIyd CBCTa, TOYCYHBIM HMCTOYHHUK CBCTA, AJACpHad MOICIIb
aToOMa, HYKJIOHHasa MOJCJIb aTOMHOTIO AApa IMPHU PCIHICHUH (1)H3H‘I€CKI/IX 3aaa4,

pacno3HaBaTh (pU3MUYECKHe SBIEHUS (TPOLECChl) U OOBICHATH HUX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DJIEKTPUUYECKAS TTPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHUCTBUSI TOKA, B3aUMOJCHCTBHE



MarHuTOB, OJJIEKTPOMAarHUTHAs WHIYKIUS, JCWCTBHE MArHUTHOTO TIONS Ha
IPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsii, 3JICKTPOMAarHUTHBIE KOJEOAHUS U
BOJIHBI, TIPSIMOJIMHEHHOE pACIpPOCTPAaHCHHE CBETa, OTPaKEHHUE, MPEIIOMIICHHE,
uHTepdepeHus, audpakuus W TONAApHU3ALUS  CBETa, JTUCHEPCUS CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddekT), CBETOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEHYaTOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHass M HMCKYCCTBEHHAas
pPazoaKTUBHOCTD;

ONKCHIBATh HW3YYCHHBIE CBOWMCTBA BeElIECTBA (DJIIEKTPUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AJIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), HUCIONB3YsAd (PU3NYECKUE BEIUUYMHBIL:
DIEKTPUYECKUIN 3apsll, CHJIAa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYILAsA cuia, padoTa TOKa,
WHAYKOUS MAarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KATYIIKH, JHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IIOJIEH, MEPHOJ M YacToTa
KoieOaHu B KoJeOATEeIbHOM KOHTYpE, 3aps] U cuja ToKa B Ipolecce
FapMOHHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHHE H
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJ MCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs M EIUHUIIBI, YKa3bIBaTb
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJINYNHAMU;

OIKCHIBaTh M3yYCHHBIC KBAHTOBBIC SBJICHUS M MPOIIECCHI, UCIOIB3Ys (PU3HUCCKUE
BEJIMYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa,
SHEPrUs ¥ UMIYJIbC (OTOHA, TICPUOJI MOTyPacIiaia, SHEPT sl CBA3U aTOMHBIX Sep,
IPU ONHCAHWHM TIPABHIIBHO TPaKTOBAaTh (PU3WYCCKHIA CMBIC HCIOJIB3YEeMBIX
BEJIUYMH, MX OOO3HAYCHHWS W CAWHMIILI, YKa3bIBaTh (DOPMYJIBI, CBS3bIBAIOIINC
JTaHHYI0 (PU3UYECKYI0 BEIIMYMHY C APYTMMH BEIUYMHAMHU, BBIUYHCIATH 3HAUCHHC
(bU3UYECKON BEIIMYHHBL;

aHaJTU3UpOBaTh (HU3UYECKUE TIPOILIECChl M SIBJICHUS, MCHOJB3Yys (U3NUECKUE
3aKOHBI M TIPUHIMIIBL: 3aKOH OMa, 3aKOHBI MMOCJIEIOBATEILHOTO U MapajjieIbHOrO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHma, 3aKOH BJIEKTPOMAarHUTHOM
MHIYKIWH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHMS JHEPrUM, 3aKOH COXPAHECHUS HMIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAacCOBOI0 4YHCIa, MOCTYJarsel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOEC BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MIPUMEHUMOCTH;

ONpPCACIIATL HAIIPABJICHUE BCKTOpAa HHAYKIHWH MAarHvuTHOIO IIOJIA IMPOBOJHHKA C
TOKOM, CHIJIBI AMnepa N CHIJIBI HopeHua; CTPOUTHL U OIIUCBIBATH I/I306pa}K€HI/IC,
C03J1aBacMOC IIJIOCKKUM 3€PKaAJIOM, TOHKOM JIPIHSOﬁ;



BBITNOJIHATH SKCIIEPUMEHTHI 110 UCCIIEN0BAHUIO (PU3NYECKUX SBJICHUM U MPOLECCOB
C UCHOJIb30BAaHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (HOPMYIHPOBAThH
npobiieMy/3a7ady U TUNOTE3y y4EOHOIro 3KCIEPHUMEHTa, cOOMpaTh YCTaHOBKY U3
PEI0AKEHHOTO 000pyA0BaHNUS, IPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYUIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, IIPU ITOM
BBEIOMPATH ONTUMAJIBHBIA CIIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHHIE METOIBI
OLICHKH TTOTPENIHOCTEN U3MEPECHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH (U3NYECKUX BEIUYUH C HCIOIB30BAHUEM MPSMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTAThl
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

coOoaTh TpaBWia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICAOBAHUN B
paMKax y4eOHOro OJKCHEpPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO
000opy1I0BaHUS;

pemarb pacy€THbIE 3a/aud C SIBHO 3aJaHHON (PM3HUYECKOW MOJEINbI0, MCIOJb3Ys
¢uznyeckue 3aKOHbI U IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHsI 3aJlaul BbIOUPATh
¢uznyecKyro MojJeib, BBIACHATh (PU3MUYECKHE BEIUYUHBI U (OpMyIbl,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYE€Thl M OLICHUBATh PEaJIbHOCTD
MOJyYEHHOT0 3HaueHUsl (PU3MUECKON BEJIWYUHBI; pPellaTh KaueCTBEHHbIC 3a/Jayu:
BBICTPAWBATh JJOTMYECKH HEMPOTUBOPEUMBYIO LIEMOUKY PacCyKACHHUI ¢ 0MOpoil Ha
U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHMUS;

WCIIOJB30BaTh MPU PEIICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIC HH(OpPMAlMOHHBIC
TEXHOJIOTUU [UJI MOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAUMNA U TPEACTABICHUS
y4eOHONH ¥ HAy4YHO-TIOMYJISpHOW WHGOPMAIMK, TOJIYYEHHOM W3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTUUYECKHU aHATTU3UPOBATH MOJy4aeMyt0 HHPOpMAIIHIO;

OOBSACHATh MPUHLMIBI TEUCTBUS MalIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB,
pasnuyaTh yCI0BUs UX 0€30MaCHOr0 UCTIOIb30BaHUS B IOBCEIHEBHOM KU3HH;

MPUBOJNTH TPUMEPHI BKJIAJla POCCUHCKHX M 3apyOC)KHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHPA, B PA3BUTHE
TEXHUKA WU TEXHOJIOTHH, WCIOJIb30BaTh TEOPETHUUYECKUE 3HAHHMS 10 (PU3HKE B
MOBCEIHEBHON KU3HM IS OOecleueHus: Oe30MacHOCTH MpU OOpalieHuu ¢
npubopaMu W TEXHUYECKUMHU YCTPOMCTBAMH, HJIsi COXPAHEHHUS 370pOBbI U
COOJTFOICHUS HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH cpeie;

paboTaTh B TPYyIIIE C BBIOJIHEHUEM PA3TUYHBIX COLUAIIBHBIX POJICH, IIJIAHUPOBATH
paboTy Tpynmbl, palUMOHAIBHO pacHpelnesiTh OO0sI3aHHOCTH M ITUIAHMPOBATH
JIEATEIbHOCTh B HECTAHJIAPTHBIX CHUTyallusiX, aJEKBAaTHO OILICHUBATh BKJIA]l
KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIIEHUE paCCMAaTPUBAEMON TPOOIIEMBI.



TemaTnuecKkui mjiaH

10 kaace
Ne Tema paszagena Koa-Bo | Koa-Bo | Koa-Bo | 3auer
n/n 4acoB K/p alp
1 dusrKa U METOJIbI HAYYHOTO 2
TTO3HAHUS
2 | Mexanuka 20 2 6 1
3 | MonexynsipHast pusuka u 24 1 1 2
TEPMOIMHAMHMKA
4 | DeKTpoauHAMUKA 22 2 2 1
HUTOI'O 68 5 9 4
11 knace
Ne Tema pasagena Koa-Bo | Koa-Bo | Koa-Bo | 3auer
n/n JacoB K/p alp
1 DNeKTpOIMHAMUKA 11 1 2
2 | Kone6anus u BOJTHBI 24 2 4
3 | OcHOBHI crieIMaTBHON TEOPHH 4 1
OTHOCHUTEIIHLHOCTH
4 | KBanToBas (uszuka 15 1 2 1
5 | DneMeHThI aCTPOHOMHH U 7 1
acTpou3uku
6 | O6o06maroniee MOBTOPCHUE 7 1
UTOIo 68 5 8 3
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