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HHOACHUTEJBHAA 3AIIUCKA

[Iporpamma no gu3suke 6a30BOro ypoBHs Ha YPOBHE CPEHETO OOIIEro

oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJIOKEHUW U TpeOOBaHUM K
pe3ysibTaTam OCBOCHHSI OCHOBHOM obOpazoBaTeIbHON MIPOrpPaMMBbl,
npencraBieHHbix B ®I'OC COO, a Takke ¢ yuéroM (denepanpbHOU padboueit
MPOrpamMMbl BOCTIMTAHHMSI ¥ KOHIICHIIMU TIPETOJaBaHus Y4eOHOTO mpeaMera
«Dduzuka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit deneparum,
peanu3yIuX OCHOBHBIE 00pa30BaTeIbHbIC MPOrPAMMBI.

Copnepkanue mporpamMmbl 1o (U3MKEe HaAmpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOy4eHHH UX (U3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXE€ YYHUTHIBAET HEOOXOAMMOCTb peaM3ali MEXKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeameTramMu. B Hel
ONPEIENSIOTCS OCHOBHBIE LIETU M3Y4YEeHUs] (PUM3MKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTarnpeIMeTHBIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

IUIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUsI Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
YuClie IPEIMETHBIE PE3YIbTAThI 10 TofaM 00yUYeHHUS;
coJiepkanue yueOHoro npeamera « @usuka» 1mo rogam o0ydeHus..

dusmka KaKk Hayka 0 HamboJjee OOIMX 3aKOHAX MPHUPOJBI, BBICTYIIas B KaueCTBE
y4eOHOro IpeaMeTa B IIIKOJIC, BHOCUT CYIISCTBEHHBIN BKJIQ/I B CHCTEMY 3HAHHH 00
okpyxaroeM Mmupe. IIKoapHBIN Kypc (GU3UMKH — CHCTEMOOOpa3yIOIMMM s
€CTEeCTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB, MOCKOJbKY (PU3HUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TIOJIYYE€HHUSI HOBBIX MAT€pHUATIOB C 3aJaHHBIMU CBOMCTBAMHM M JPYTHX.
N3yyenne (Pu3NKu BHOCHT OCHOBHOW BKJIAL B (POPMUpOBAHME €CTECTBEHHO-



HAYyYHOM KapTHUHBI MHUpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAYYHBI METO]I TO3HAHUSI IPU BBIMIOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHHI.

B ocHOBy Kkypca (Qu3MKHM 1Jii YPOBHSI CpEHEro 00IIero o0pa3oBaHUs MOJIOKEH
pPSA U, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISAETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pasleioB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHOMN (DPU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEeW MaTepual Kypca GU3NKU 00beIUHEH
BOKpYr (Qusnueckux Teopuil. Benymum B Kypce sBiseTcss (QopMUpOBaHUE
IPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzauus nOpeanosiaraeT  HMCIOIb30BaHHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢u3nKn Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc Qpusnmku npeamnosiaraetT 3HaKOMCTBO C
LIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKUX IMPWIOKEHUN H3YUYCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs nocpeCTBOM BBEIEHUS AIEMEHTOB COJIEPKAHMS,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJIOTMH, a Takke OOCyXIeHus MmpodiieM
PalMOHAIBHOTO MPUPOJONOIB30BAHUS M SKOJOTUYECKON O€30aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (HU3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3MUECKuEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUSAX O MPUPOAE, TIPaHULAX
NPUMEHUMOCTH TEOpUHM, JJIg OINUCAHUSA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CucTeMHO- IS TENBbHOCTHBIN TIOJIX0/T B Kypce (DM3UKHU peanu3yeTcsl MPEkKIe BCETo
3a CuéT OpraHM3allid SKCIEPUMEHTAILHOW JesATEeNbHOCTH oOyuarommxcs. Jlis
0a30BOTO ypOBHS Kypca (DM3UKHA — 3TO HCIOIH30BAHUE CHUCTEMbBI (PPOHTATHHBIX
KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB U JIA0OPATOPHBIX paldOT, KOTOphIE B
nporpamme 10 ¢u3NKe OOBEAWHEHBI B OOMMNA CHUCOK  yYEHUYECKHUX
MPaKTUYECKUX padoT. BEIJCICeHHEe B yKa3aHHOM IepeyHe JabopaTOpHBIX padorT,
MPOBOJUMBIX JUIS KOHTPOJS H  OICHKH, OCYIIECTBIISACTCS yYaCTHHKAMHU



00pa30BaTeNBbHOrO TMpoliecca HCXOAd U3 OCOOCHHOCTEH TMJIaHUPOBAHUS H
ocHamleHust kaOunera ¢usuku. Ilpm »sTom oOecreunBaeTcss OBIAJCHHUE
OOy4alOlMMHUCST YMEHUSIMU TPOBOJIUTH KOCBEHHBIC H3MEPEHHS, HUCCIIETOBAHMUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHKE yAEIAETCS PEIICHUIO PACUETHBIX U KaUYeCTBEHHBIX 3adad. [1pu
TOM JJIsl pacy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCA 3aJaud C SBHO 3aJaHHON
buznyecKkoil MOAENbI0, TO3BOJIAIONIME TMPUMEHSATh HU3YUYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pasHbIX pa3zaenoB. i1 KaueCTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBICHUM U TPOLIECCOB B OKpYXKarolleu
XKU3HH, TpeOyroume BbIOOpa (U3MUECKON MOAENU JId CUTYallMd MpPakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k maTepHalbHO-TEXHUYECKOMY
oOecrieyeHnto y4yeOHoro mpouecca 0a30Bbli YpOBEHb Kypca (PU3MKM Ha YPOBHE
cpeaHero ooOmero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCsd B YCIOBUSAX IPEIMETHOTO
KabuHeTa (PU3MKU WIM B YCJIOBHMSIX HHTETPUPOBAHHOIO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOr0 1MKJIa. B kabuHeTe (U3HKU JOHKHO OBITh HEOOXOAMMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme Io
(bU3MKe YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PY/I0BaHHUE.

JleMoHcTpalimoHHOe 000pyI0BaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTA M OOECTEeUMBAET TOCTAHOBKY IEPEUYMCICHHBIX B
nporpamMme 1o (PU3MKe KITIOYEBBIX IEMOHCTPAIMM JIJI1 MCCIEAOBAHMS U3y4aeMbIX
SBJICHMA ¥ TIPOILIECCOB, SMIMMPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHUUYECKUX MPUMEHEHUM.

JlabopaTtopHoe 00OpymOBaHWE II  YYCHHUECKUX  MPAKTUYECKHX  padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydYaromMXcsa. TeMaTHYECKHE KOMILICKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU TICJIIMHU U3y4CHUS PU3UKHU B 00111eM 00pa30BAHUU SIBJISTFOTCS:

o (opmMupoBanue wuHTEpECa €W CTpEeMJICHHS OOYy4YaIOIMMUXCA K HAYYHOMY
U3YUYCHUIO TIPHPOMABI, Pa3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;



e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUSI U (HOPMUPOBAHHE
HCCIIEI0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

« (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pPe3ysibTaTa U3yuyeHHUs] OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (opMmupoBaHME yYMEHUU OOBSACHATH SBJIEHUS C  HCIOJIb30BAaHUEM
bu3nyeCKUX 3HAHUHM U HAYYHBIX JI0Ka3aTEIbCTB;

o (opMHpoBaHHE TPEACTABICHUN O poNu (GUIMKH [JS PAa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHne HSTUX Iiesield 00ecTeyuBaeTCsl pPEIICHUEM CIEIyIOMMUX 3axad B
npoliecce u3ydeHus Kypca GU3NK1 Ha YpOBHE CPEHET0 00IIero o0pa3oBaHuUs:

¢ NpuOOpETEHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3HUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpUAX, BKIOYAas MEXaHUKY, MOJIEKYJSIpHYIO  (PU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI ACTPOPU3UKY;

o (opMupoBaHue yMEHUH TNPUMEHATh TEOPETUYECKUE 3HAHUA A
OOBSACHEHHUS (PU3NYECKHX SBJICHUW B TMPUPOJE W JUIsl T[PUHATHS
IIPaKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HH;

e OCBOEHHE CIOCOOOB pEIIEHUS PAa3IMYHBIX 3a7ad C SBHO 3a/IaHHOM
¢uznyeckol Monenblo, 3a1ay, MOJpa3yMEBAIOIIMX CAMOCTOSTEIBHOE
co3gaHue pU3MUECKO MOJEINH, aJIeKBAaTHON yCIIOBUSM 3a/auH;

o TIOHMMaHuWE€ (PUBNYECKUX OCHOB M TMPHUHILMIOB JIEUCTBUS TEXHHUUYECKHX
YCTPOMCTB M TEXHOJOTHYECKHX MPOLECCOB, UX BIIMSAHMS HA OKPYXKAIOLLYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TNPOBEACHUS
(GU3MUECKUX HKCIEPUMEHTOB, aHallM3a W HUHTEepHpeTanuu uHpopmanuu,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3/IaHME YCJIOBUM IS PAa3BUTUA YMEHUU NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CpEIHETO OOIIEeTo
obOpazoBanus oTBoAuTcsl 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o (u3uMke TiepedeHb JIa0OpaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENh JelaeT BBIOOP
MpOBeNCHUsT J1a0OPaTOPHBIX PabOT U OMBITOB C YYETOM HWHIWBUIYATBHBIX
0COOEHHOCTEH 00yJarommxcsl.



COJEPXAHUE OBYUYEHUA

10 KITACC

Pazngen 1. ®usuka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mnpupoje. HaydHble METOABI MO3HAHUSL OKPYKAIOIIETO
mupa. Poiib 3KCriepuMeHTa W TEOpUM B MPOLECCE IIO3HAHUS IPUPOJIBIL.
DKCIIEpUMEHT B (hHU3HUKE.

MopnenupoBanue (pu3MYecKUx SIBICHUN W mpoueccoB. HayuHble THUIOTE3bI.
du3nUecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢uzumku B (HOPMHUPOBAHMHM COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBbHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble U 1U(GPOBbIE U3MEPUTENbHbIC MPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHHe. OTHOCHTENBHOCTh MEXAHWYECKOTO JBHUKECHHS.
Cucrema otcu€ra. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpedHsii CKOPOCTb, MIHOBEHHasi CKOPOCTb) M
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CrnoxeHue rnepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJHMHEHHOE MABIKEeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U IMepeMelIeHus
MaTepUaibHOM TOYKU OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe nBuxeHue. J|BH>KeHne MaTepuagbHOW TOYKU 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHust. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOWCTBA M NPAKTUUECKOE TNPUMEHEHHE: CIUIOMETD,
JIB>)KEHUE CHAPSJIOB, LICTIHbIE U PEMEHHBIE MEpe/Iavuu.

Jlemoncmpayuu

Mopenb cuctembl OTCU€TA, WIUIIOCTpalUs KUHEMATHYECKUX XapaKTEPUCTUK
JBU>KCHUSL.



[IpeoOpaszoBanme NBMKEHUH C UCTIOJb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nABWKEHHS Tella, OpPOLIEHHOTO IOJA YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hamnpagiienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, n1abopamopuvie pabomul

N3ydeHne HEPAaBHOMEPHOTO IBHKEHHUSI C IEIBbI0 OIMPENCIEHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBaHnre COOTHOLIEHHUS MEXKIY IyTSAMH, NPOWJICHHBIMH TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHU TIPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tesa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutensHOCTH  ['ammmues.  llepBweii  3akoH  HproTtona.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3uiuu cui. Bropoit 3akon HeroToHa 11
MaTepuaibHON TOUKU. TpeTunii 3akoH HbroTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtaArorenus. Cuma Tspkectn. llepBas kocMuueckas
CKOpPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, cKoJibkeHusi, kaueHus1). Cuna tpenusa. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nmokos. Koadduiment tpenus.
Cuna conpOTUBIICHUS MPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTtynaTensHOE U BpalaTelbHOEe BIKEHUE a0COMIOTHO TBEPAOTO TeIa.

MOMEHT CHJIbl OTHOCUTENIBHO OCH BpauieHus. llneuo cuel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpPOMCTBA W TMPAKTUUECKOE IMPUMEHEHHE: TMOIUINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydenue aBmxeHust Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YNPYIOCTH, BO3HMKAIOIIUMX B INPYXKUHE U
pPE3UMHOBOM 00pasiie, OT ux AehOpPMAIIHH.

HccnenoBanue yCaOBUM pPaBHOBECUS TBEPAOIO TeEJA, HMEIOLIETO OCh
BpaLICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MarepuasbHOM TOYKM (TeNa), CHUCTEMbl MaTEPHABHBIX TOYEK.
HMIrynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tejla. 3aKOH COXPAHEHWS HMMITYJIbCA.
PeakTuBHOE IBU)KEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprus MarepuagbHOl TOukH. Teopema 00 HW3MEHEHUH
KUHETUYECKOU SHEPTUHU.

IloreHunanbHas JHEPIusl. [loreHunanbHas JHEPIus yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[ToTeHanbHbIe U HEMOTEHIUAIbHBIE CUJIbL. CBS3b pabOThl HEMOTEHIIMAIBHBIX
CUJ C W3MEHEHHUEM MEXAHUYECKOW JHEPIrUHM CUCTEMBI TENl. 3aKOH COXPAaHECHMS
MEXaHUYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOJIOMET, KOIIED,
MIPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

[lepexoa NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCONIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHMEM MEXaHWYECKOM SHEpPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJOKEHHUSI MOJICKYISIPHO-KMHETUYECKON TEOPUM M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, KXUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u €€ uzmepenue. lllkama temmneparyp
Llenbcus.



Mopens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETHYECKOM
TEOpUU HUJICATIbHOTO Ta3a. AOCOJIOTHasE TemmepaTypa Kak Mepa CpelHeu
KMHETUYECKOW PHEPruu TEIIOBOro JABMXEeHUs 4dacTull raza. lllkama temmepatyp
KenbBuHa. ['a3o0Bble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
HanproHa. WM3ompouecchl B HWIEaTbHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM
BemecTBa. [paduueckoe NPENCTaBICHUE H30MPOIIECCOB: HM30TEpPMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpoOHWCTBA M NPAKTHUYECKOE NIPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBaIOIIME JTUCKPETHOE CTPOCHHME BeELIECTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeiThl 10 MU PY3UN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYyIIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIONIME YPAaBHEHUE COCTOSHHUS HJICAIIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Onpenenenue Macchbl BO3lyXa B KIJIACCHOM KOMHATE€ HAa OCHOBE H3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY NapaMeTpaMH COCTOSIHUS Pa3peKEHHOIrO
rasa.

Tema 2. Ocroebl mepmoouHamurku

TepmonnHnamuueckass cucrema. BHYTpeHHSE BSHEprus TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIoco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTydeHHUE. Y IeJIbHas TEMJI0EMKOCTh BEIIECTRA.
KosruecTBo TEIIOTH MpH TEIUIoNepeaye.

[Tonsitue 00 aamabatHoM mporecce. I[lepBbIii 3aKOH TEPMOIWHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMoCcTh POIIecCOB B MPUPO/IE.

TennoBble  MamuHbl.  [IpuHOUIBI ~ AEWCTBUSA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MaimuHax. Kod(p@uIMeHT moie3Horo
nericTBus TemuioBod MamuHbl. [{ukn KapHo um ero ko3pduumeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEeMbl TEIIOIHEPTETUKHU.

TexHuyeckue yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, OBITOBOUW XOJIOAMIBHHUK, KOHAUIIMOHED.



Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HHEpPruM Tela IMPU COBEPILICHUU PaOOThI: BBUIET
npoOku W3 OyTBUIKM TIOJI JEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHenue BHyTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OneIT 10 a1a0aTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBo¥l TypOWHBI, IBUTATEsI BHYTPEHHETO CTOPAHUS, PEaKTHBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHnune yaenbHON TEMJI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHjeHcamus. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM map. YaenbHas TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOINHMS CBOWMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUcCTajuIM3anus. Y AelibHasl TerioTa miasjienus. CyOaumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: THUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH MOJTYUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu MoHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MiaBjieHUs] KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenrie 0THOCUTENIbHOM BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Tea. DIEKTpUIecKuid 3aps. /IBa Buaa dIEKTPUUECKUX 3apsI/IOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOT0 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3JIEKTPUYECKHUN 3apsil.
OnekTpuueckoe rmosie. Hanpsok€HHOCTh — AnekTpuueckoro mojs.  [Ipuniun
CYNEpPHO3ULIUNA DJIEKTPUUYECKUX Toyieil. JIMHUM HanpsyKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

Pabota cun snekrpocratnyeckoro noss. [lorennuan. Pa3HocTh NOTEHLIMATIOB.
[IpOBOAHUKN W [UAJEKTPUKHA B BJEKTPOCTATUYECKOM Tose. [[udnekrpuueckas
IIPOHUIIAEMOCTb.



OnextpoémkocTs. KoHaeHcaTop. DIEeKTPOEMKOCTh IJIOCKOr0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: DJIIEKTPOCKOI,
ANIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3aIlNTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3IEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAIN IUIACTHH,
pACCTOSIHUS MEK1Yy HUMU U TUDJIEKTPUUECKON IPOHUI[AEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopusie padbonul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuia toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBJIEHUE. Y IEJIBbHOE COINPOTHBIICHHE BEIIECTBA.
IlocnenoBarensHOE, TapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

PaGora onextpuueckoro Toka. 3akoH JDkoyns—Jlennma.  MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIAa W BHYTPEHHEE COINPOTUBJIECHHWE MCTOYHHMKA TOKa.
3akon Oma 11 OTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DneKTpOHHAs IIPOBOJIUMOCTD TBEPABIX METaJIOB. 3aBUCHUMOCTh
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpOoBOIHUKMY. CobOcTBeHHas u MpUMECHas MPOBOJIUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCcKUuid TOK B pacTBOpax U paciiaBaX  DJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

DJIeKTpUUEeCKUil TOK B Ta3zax. (CaMOCTOATENbHBIA W HECAMOCTOSATEIIbHBIN
pazpsaa. Monuus. [Lta3zma.

TexHuueckue yCTpOMCTBA UM MPAKTHUYECKOE MPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN IUO]], TaIbBAHUKA.

Jlemoncmpayuu



W3mepenre cuiibl TOKa M HAPSDKCHUS.

3aBUCUMOCTh COTIPOTHBJICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI,
IUTONIA/I TIOTIEPEYHOTO CEUCHUS U MaTepHuaia.

CwMeliaHHOE COeIMHEHNE MTPOBOTHUKOB.

[IpsiMmoe wu3MepeHue dIEKTPOABMKYIEH cuiibl. KopoTkoe 3ambIkaHue
TaIbBAHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCHMOCTH COMPOTHUBIICHUS METAJIOB OT TEMITEPATyPHI.

[TpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3TyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonul

W3ydeHne cMEIaHHOTO COSTMHEHHSI PE3UCTOPOB.

N3mepenne 37IeKTpOABUKYIIEH CHUIIBI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaGmronenue amextposusa.

Me:xnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCylIecTBISIETCS C
y4€TOM COJIEp>KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcamMH MaTeMaTHKH,
OHOJ0THU, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnovle nouamusi, CBSI3aHHBIE C HM3yYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (pakT, TUTOTe3a, (pu3nyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, THUHEHas QyHKIMs, Tapadoa,
runepOosia, ux rpadukd M CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHTEHC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPBI M UX TIPOSKIIMH HA OCH KOOPJIMHAT, CIIOKEHHE BEKTOPOB.

buonoeus: Mmexanmdeckoe NIBMKEHHE B JKUBOW Tpupoje, nuddysus, ocmoc,
TEIJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUCCKHUE SBJICHUS B KUBOM TIPUPOJIC.

Xumus: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb
BEIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU M
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, DJIEKTPOJMTUYECKAS TUCCOIUAITUS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHue JIBIKEHUN C HCMHOJb30BAHUEM MEXaHHU3MOB,
y4€T TpeHUsT B TEXHUKE, IOJIIUITHUKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTUE€), JBHUraTeIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJIYYEHUS] COBPEMEHHBIX MAaTepualioB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYHHBIH MPUHTED, AJIEKTPOHATPEBATEIHHBIC npuodopHI,



AIEKTPOOCBETUTEIILHbBIE npuOopHI, rajJbBAHUKA.

11 KIIACC

Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe none. In1eKmpoMacHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHATHL. ~ B3auMonelcTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WHAYKUMH. KapTWHA JNUMHUNA MAarHUTHOM
WHJIYKIIUH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe T10J€ TPOBOJHHMKA € TOKOM. KapTuHa JMHUN WHIYKIIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoielicTBue npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuia Jlopenua, e€ MOAy b U HalpaBiieHHE. J[BUKEHUE 3apsSyKEHHOW YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl JlopeHiia.

SIBieHue 3IEeKTpOMAarHUTHOM MHAYKUMH. [loTOK BekTOpa MAarHUTHOMU
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapanes.

BuxpeBoe »siekTpuueckoe IMoje. ONEKTPOABMKYIIAsS Cuila HHAYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TIOCTYMATENBHO B OJTHOPOJJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBlIEHME CaMOMHAYKIMU. OJIEKTPOABMXKYILAS  CHUJIA
CaMOUHTYKIIUH.

DHepruss MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MarHuThl, JJEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKITUA MarHUTHOTO TOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON UHIYKIIUN.

ITpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABUKYILEH CHUJIBI MHIYKIHA OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBreHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHOM MHIAYKIIAH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbLE KONEDAHUA

KonebarenpHast  cucrtema. CBoOOIHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. [lepmon, yacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTu4eCcKUil MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMHU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[Ipencrapiienre o 3aTyxawlUX KojeOaHusx. BeIHYX/I€HHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii  Tok. CHHYCOWJANbHBIA MEPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoscTBo, nepenaya U NOoTpedICHUE DIECKTPUUECKON
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCEIHEBHOM KU3HMU.

TexHnueckrue yCTpOWCTBA M NPAKTUUYECKOE IMPUMEHEHHUE: JIIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOATENbHOW CHUCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Habmonenue 3aTyxaronmx KoueoaHuii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaOGmronenue pe3oHanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUSI OT BPEMEHU) ISl
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu moOCIEAOBAaTEIbHOM COEIMHEHWUM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPENAUH.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCHMOCTH TEPUO/a MallbIX KOJeOaHW rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne TNEPEMEHHONO TOKa B LENH M3  IOCIEIOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE GOIHbL

MexaHnudeckue BOJIHBI, YcioBusl pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJuHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u nudpaxius MeXaHUYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHUSI M3JyYECHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuasa opuenrauus BexktopoB E, B, V B anektpomarauTtHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHUE, MOJsIpu3anus, udpakuus,
uHTepdepenius. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEH CpeJibl.

TexHu4ecKkue yCTpOHCTBA M IPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmronieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepenunu n audpakiud MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmroieHue cBsI3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW U
4acTOTOM KOJEOaHUIA.

Hccnenosanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHeHOE pacnpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue M300pakeHuid B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI IpeIOMIIEHHUS cBeTa. AOCOITIOTHBIN MOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust cera. CiioxHBIN cocTaB 6esoro ceerta. LIger.



Cobupatone u paccewBaroniye JuH3bl. ToHKas nuH3a. DokycHoe
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. llocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIUYEHUE,
JaBaeMOe€ JIMH30M.

[Ipenenbl NpUMEHMMOCTH FEOMETPUYECKON ONITHKH.

BonnoBas ontuka. Wnatepdepenuus ceta. KorepeHTHbIE HMCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UICTOYHHUKOB.

Hudpakuus cBera. Judpaxkinuonnas pemérka. YcioBue HaOIOIEHUS
IVIABHBIX ~MAakKCHMyMOB IIpM  IIaJI€HUM MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
TU(PAKIHMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue yCTpOMCTBA M IPAKTHUYECKOE IPHUMEHEHHE: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIETKA, TTOJIAPOU.

Jlemoncmpayuu

[IpsAMOIMHENHOE pAaCIpPOCTPAHEHHUE, OTPAXKEHUE W MPEIOMIICHHE CBETA.
OnTuueckue mpruOOpsI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBOMCTB N300paK€HUM B JTMH3AX.

Mopenu Mukpockona, TeJIeCKona.

Hab6mronenue natepdepenninu cpera.

Hab6mronenune nudpaxium crera.

HabGmronenne nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cexrpa ¢ MOMONIbIO AUPPAKIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

M3mepeHne nokasaress npeoMIeHUs CTEKIA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeHIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnibl  OPUMEHUMOCTH  KJAacCHYECKOW  MexaHuku.  I[locTtynatsl
CIIELIMAJIbHOW TEOPHUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJIEHUEe BPEMEHH U COKPAILCHHE
JUTVHBL.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.



CBs13b Macchl C 3HEPIUEN U UMITYJIbCOM PEINSTUBUCTCKONW YaCTHUIbl. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBsi3u s3Heprun POTOHA C €T0 YaCTOTON. DHEPrus
U UMITYJbC (POTOHA.

OtkpeiTre u uccnegoanue Goroddpdexra. Onbitel A. I'. CtoneroBa. 3akoHbI

dbotorpdexra. YpaBuenue OuHmTeitHa s hoTodPdekra. «KpacHas rpanuia»
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOEe IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE TMPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTYMK, coliHeUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHuro o -4acTHIIL.
[ImanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u mnoriomieHue
(GbOTOHOB TpU Mepexo/ie aToMa C OJHOTO YpPOBHS DHEPrUU Ha Jpyroi. Bumbl
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BosnoBele cBolicTBa yactuil. Bonnel ne bpoitnsa. KopnyckynsspHO-BOITHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckue yCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nmHeivaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonivl

Hab6nronenue muHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOLIUE CIIOXKHOCTb CTpoeHus siapa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHUS.
Biusinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OTtkpeiTHE NPOTOHA W HeWTpoHa. HyknonHas monens sapa ['eiizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnian. DJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacmaa. ['amma-
U3JIydeHHE. 3aKOH PaJIMOAKTUBHOIO pacaja.

DHeprus CBs3U HyKJIOHOB B siape. SaepHble cuiibl. Jlegekt Maccsl sapa.

Snepnsbie peakuuu. [lenenue u cuHTE3 AIEP.

SAnepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiembl U TEPCHEKTUBBI
AJIEPHOU DHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTopl HaOJIIOIEHUS U PErMCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

@dyHIaMeHTalbHbIE B3aUMOJAEHCTBUA. EAMHCTBO pU3NUecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: TO3UMETpP, KaMepa
BunbcoHa, siaepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpausim).

Pa3zges 8. JieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Otansl pa3BUTHS aCTpPOHOMHH. [IpuKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3B&é3gHoro HeGa. CosBesnusi, sSpKue 3BE3JBI, IUIAHETBI, WX BUIUMOC
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConmHeuHast akTUBHOCTh. Mcrounuk sHeprun ConHUA U 3BE3.
3BE3BI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETHMOCTBY». 3BE3/bl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIENOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Muneunsiii ITyte — Hama ['anaktuka. Ilonoxxenue u aBwxkenue ConHLA B
[Nanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. YEpHbIE OBIPBI B SApax
raJIaKTHUK.

Bcenennas. Pacimmpenune Bceenennoii. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonsiioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HabGnronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEepHOro MOJyIIapus U IpKUe 3BE3IbI.



HabGnronenus B teneckon Jlynel, miuaner, Mieunoro IlyTu.

O06o0maroiiee NOBTOPEHUE

Ponp ¢u3nmkn W acTpOHOMHH B DKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOU KapTHUHE MHpPA, POJib (PU3NUECKOU TEOPUH
B (OpPMHUPOBAHMM TIPEACTABICHUA O (DU3NIECKON KapTUHE MHpPaA, MECTO
bU3MYEeCKON KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uzuku 6a30BOro ypoBHs B 11 kitacce ocyiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nousimusi, CBA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOJICHNUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pelliecHUEe  CUCTEMbl  YPaBHECHHH, TPUTOHOMETPHUUYECKHE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbI U MX IMPOEKUUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUH, MPU3HAKU TMOAO00US TPEyroJIbHUKOB,
ompeiesIeHne MIOAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocus: snextpuyeckue SBJICHUST B JKUBOW MpUPOJE, KojeOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KDUCTAJUIMYECKAsI CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKUA, CHEKTPAIbHBIN
aHaJIN3.

l'eoepagpusa: MarHUTHBIE  TIOJIOCA  3€MJIM, 3aJ€KH MArHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUM.

Texunonocus: TMHUM  DJEKTPOINEpEaAady, TEHEPATOpP MEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs T€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJHEeYHasi Oarapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yudeOHoro mnpeamera «®duszmka» Ha ypOBHE CpEIHEro OOIIEro
o0pa3oBaHus (0a30BBIM YPOBEHB) JOJDKHO OOECTICUHUTh JOCTHKECHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNabTaThl OCBOECHUS yueOHOro npeaMeTa « Du3uKa J10IKHbI
OTpa)xaTh TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOUIUXCsl pYKOBOACTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JTMYHOCTH, CUCTEMOU IEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACITUPEHHE KU3HEHHOTO
OMBITA U OIBITA AEATEILHOCTU B IMPOLECCE peaanu3allii OCHOBHBIX HANIPaBJICHUN
BOCHIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaaHcKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKOU MO3UIIMK 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

MPUHATUE TPATUIIMOHHBIX 00IEYEIOBEYECKUX TYMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECSATEIILHOCTh B MHTEPECAX IPAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIiy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMHU B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

LIECHHOCTHOE OTHOIIECHUE K T'OCYAapCTBEHHBIM CUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIEHMWBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIEero (puU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIHTAHUSI:



MHTEPEC K pa3InuHbIM cepam nmpodeccuoHanbHON ASSITENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTH IKOJOTHUECKON KYIbTYpPbl, OCO3HAHHE IJI00ATEHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYIIECTBIICHHUE JICVCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpPEHUE ONBITA JEATEIbHOCTH 3KOJOTUYECKON HAITPaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAHME LICHHOCTU HAy4YHOU JAESITENIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3ydeHus (PU3UKH OCYHIECTBIATH IPOECKTHYIO M HCCIIEOBATENBCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS

ba3zoBble 1ornueckue aAecTBu:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH M aKTyaJu3UpPOBaTh MPoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATH 1IeJIU JeATEIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU UX
JOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3padaThiBaTh TUIaH PEIICHUS IPOOJIEMBI C YUETOM aHAIN3a UMEIOIITUXCS
MaTepHAIbHBIX M HEMAaTePUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIHTATOB
IIEJISM, OIICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATE PA0OTY B YCIOBHUAX PEaabHOTO, BAPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble ucciaenoBarebCKue 1eMCTBUSA!

BJIAJICTh HAYYHON TEPMUHOJIOTUEH, KJIIOUYEBBIMU TOHITHAMHU U METOJIAMU
bu3nuecKoil HayKH;

BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEI0BATEIHCKON U IPOCKTHON e TEILHOCTH
B oOnactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY



METOJIOB pelIeHUs 3a7a4 (PU3NUIECKOTO COACpKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMSI;

BJIAJETh BUAAMU JICSITEIIBHOCTH 1O IMOJTYYEHUIO HOBOTO 3HAHMSI, €TO
UHTEpHpEeTaluu, TPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJIATH IPUYMHHO-CIIEACTBEHHBIE CBSI3H U aKTYaJIU3UpPOBATh 3a]1auy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIIEHUs, HAXOIUTh apTyMEHTHI JIJIsl I0KAa3aTENbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEUICHUS 3a/1a4i pPe3yJIbTaThl,
KPUTHUYECKU OIIEHUBAThH UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (hOPMYIUPOBATH COOCTBEHHBIE 33J]Ja4l B 00pa30BaTEIbHOM
JESITEIbBHOCTH, B TOM YUCJIE IPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHUS MO (PU3HUKE B IPAKTUUYECKYIO 00JIaCTh
KU3ZHEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMU MOIy4eHUS] HH(POpMALMKU PU3UYECKOTO COACPIKAHUS U3
VCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYILECTBIIATH ITIOMCK, aHAJIU3,
CUCTEMAaTH3aLUI0 U UHTEPIIPETALMIO MH(POPMALIMK Pa3IMYHbIX BUAOB U (HOpM
IpEeCTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUH;

UCITI0JI30BaTh CPEICTBA MHPOPMALMOHHBIX U KOMMYHUKAILIMOHHBIX
TEXHOJIOTHH B pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIl[MOHHBIX
3a/1a4 ¢ COOMI0IeHHEM TpeOOBaHUI AIPrOHOMUKH, TEXHUKHA 0€30MacHOCTH,
TUTHUEHBI, pECYpCcOCOEpeKeH s, MPABOBBIX U ATUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COAEPKAaHUS B pa3IMYHBIX (hopmaTax ¢
yu€TOM Ha3HaueHus: UHPOPMAIIMU 1 LIEJICBOM ayAUTOPUH, BRIOUPAst ONTUMAIIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3allUu.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TelCTBUS:

OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKH M BO BHEYPOUHOU JCATEITHHOCTH;

pacrno3HaBaTh MPEANOCHUIKN KOHMIUKTHBIX CUTYallUl U CMATYATh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C HUCIIOIh30BaHHEM
SI3BIKOBBIX CPEJICTB;



IIOHMMATh ¥ UCIIOJIb30BaTh NPEUMYLIECTBA KOMAHAHOW U UHAMBHUAYaJIbHON
paboTHI;

BBIOMPATh TEMATUKY U METOAbI COBMECTHBIX JEHCTBUN € YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

MPUHUMATh LEIU COBMECTHOU JEATEIIbBHOCTH, OPTraHU30BbIBATh U
KOOPJUHUPOBATH ICUCTBUS O €€ TOCTHKEHUIO: COCTABIIATH ILJIAH JIECTBUM,
pacnpenesnsaTh Poju C Y4ETOM MHEHHM YHYaCTHUKOB, 00CYKAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa M KAXJOTO YYaCTHUKA KOMaH/IbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MTO3ULUN HOBU3HBI,
OPUTMHAJIIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATH IIO3UTUBHOE CTPATErMYECKOE ITIOBEICHUE B PA3IIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe YyueOHbIe NeiiCTBHSA

Camoopranusamnus:

CaMOCTOSITEJIBHO OCYILECTBIISITh I03HABATEIbHYIO JAESITEIbHOCTh B 00JIaCTH
(U3UKY U aCTPOHOMUHU, BBISBISATH IPOOJIEMBI, CTABUTH U (DOPMYIMPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUs PACUETHBIX U KaUeCTBEHHBIX
3a]1a4, TUIaH BBITIOJHEHUS MPAKTUYECKON paboThI ¢ yUETOM UMEIOLLIUXCSI pECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, ApTYMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (DOPMUPOBAHUIO U MPOSBICHUIO PYAUILIMH B 001aCTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTUBBI B 1€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJIAJI€Th HABbIKAMU [MO3HABATEIIbHON PeIICKCUU KaK OCO3HAHUS
COBEPILIAEMBIX JIEHCTBUM U MBICIMTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUU JIJIsl OLEHKU CUTYallld, BEIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELICHUS 110 UX
CHU)KEHMUIO;



MPUHUMATh MOTUBHI M apTYMEHTBI IPYTUX MPU aHATIN3E PE3yIbTaTOB
JeSITEIbHOCTH;

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MPU aHAIIM3€ Pe3yIbTaTOB
NEeSTEeIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce noCTHKEHUsI TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MTPOTPAMMBI 110
(bu3MKe 11 YPOBHS CpeIHEro 00IIero oopa3oBaHus y 00yqaronuxcs
COBEPILIEHCTBYETCSI YMOIIMOHAJIbHBIN MHTEIJIEKT, TPEANOIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUJICTh HANIPABJICHUSI PA3BUTHsI COOCTBEHHOM SMOIIMOHATBHOMN CEPHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJIMPOBaHUSs, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBE/IEHUE, CIIOCOOHOCTD aanTUPOBATHCS K
AMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALINH, BKIIFOYAOLIEH CTPEMIIEHUE K TOCTHKEHUIO LIETN U
ycrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH UCXO/ISI U3 CBOUX
BO3MOKHOCTEH;

OIMIMATHH, BKIIFOYAIOIIEH CTIOCOOHOCTh MOHMUMATh SMOIIMOHAIBHOE COCTOSTHHIE
JIPYTHUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUH OOIIEHUs, CTIOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTh BHICTpAaUBATh OTHOIIIECHUS

C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.
HNPEAMETHBIE PE3YJIBTATBI

K xoniry oOyuenus: B 10 ki1acce npeamMeTHbIe pPe3ysIbTaThl HA 6a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATH HA MMPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTBIBATh TPAHUIII TPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepualibHas TOuKa, MHepIMaabHas cucTeMa 0Tc4ETa, abCOMIOTHO TBEPAOE TEIO,
WJICaJbHBIN Ta3, MOJEIIN CTPOCHUS ra30B, )KUJIKOCTEN U TBEPBIX TEJI, TOUCUHBIN
AIIEKTPUUECKUI 3apsijl PU pelieHnn (PU3NIeCcKux 3a1ad;

pacrno3HaBaTh (pu3MYECcKue BJICHUS (ITPOIECCHI) M OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
AIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBIDKEHUE, CBOOOTHOE MTaJICHUE T, IBIKCHHE 110 OKPYKHOCTH, UHEPITUA,
B3auMoieiicTBHE Tel, Au(dy3usi, OpOYHOBCKOE ABMKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TEJ, U3BMEHEHHE 00hEMA TeJl TPU HarpeBaHUU (OXJIXKICHHUH ), TETIIOBOE



paBHOBECHE, UCTIApEHUE, KOHJICH AU, UIaBIICHUE, KPUCTAIIIIU3alUs, KUTICHHE,
BJI&YKHOCTb BO3/yXa, ITOBBIIIEHUE JJABJIICHUS T'a3a [PU €ro HarpeBaHUU B 3aKPHITOM
COCYJI€, CBSI3b MEXKY MMapaMeTPAMU COCTOSIHUS raza B U30IPOIECCax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/I0B;

OINMKCHIBATh MEXAHUYECKOE JABUKEHUE, UCTIONB3Ysl (DU3NUECKUE BETUUUHBI:
KOOpAMHATA, yTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUa,
UMITYJIbC T€JIa, KHHETUYECKAsl YIHEPTUsl, TIOTCHIMATbHAS SHEPTHUsl, MEXaHU4YeCKas
paboTta, MexaHU4eCKasi MOIIHOCTD; MTPU ONMKUCAHUU MPABUIILHO TPAKTOBATh
(bu3MYeCcKUil CMBICI UCTIOJIB3YEMbIX BEJIUYMH, UX 0003HAYEHUS U €IMHMUIIBI,
HaXO0JUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (U3UUECKYIO BEIUUUHY C APYTUMHU
BEJINYMHAMU;

OMUCHIBATh U3YUYCHHBIC TETJIOBBIC CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUSI,
UCIIOJIb3Ysl (PU3MUECKUE BEJIMUMHBL: JaBJICHHUE ra3a, TeMIeparypa, CpeaHsis
KMHETUYECKasi SHEPTHS Xa0OTUUECKOTO JBUKEHUSI MOJIEKYJI, CPETHEKBAIpATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI DHEPTHsI, paboTa rasa,
KO2(PPUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATEIs;, MPU ONUCAHUHU
MPAaBUWIBHO TPAKTOBATh (DU3UUECKUN CMBICIT UCIIOJIB3YEMBIX BEJTUYUH, UX
0003HaUYEHUS U €UHUIII, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIONINE JIAHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEJIUUNHAM;

OMUCHIBATh U3YUCHHBIC DJICKTPUUECKHE CBOMCTBA BEIIIECTBA U AICKTPUUECKUE
sBJICHUS (ITPOIIECCHI), UCTIONB3YsI (PU3UUYECKHUE BETUUUHBI: AJICKTPUUECKUHN 3apsil,
AIEKTPUUYECKOE MOJIe, HANIPSHKEHHOCTD MOJIs, MOTEHIHAII, PA3HOCTh MOTEHIIUAJIOB,;
P ONUCAHUU MTPABUILHO TPAKTOBATH (PU3MUECKHUI CMBICT UCTIONB3YEeMbIX
BEITMYMH, X 0003HAYEHUS U €UHUIIBI;, YKa3bIBATh (DOPMYJIbI, CBSI3bIBAIOIIINE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3UYECKUE MPOLIECCHI U SABJICHUS, UCTIONbB3Ys (PU3NUecKre
3aKOHBI ¥ TIPUHITUIIBL: 3aKOH BcemupHoro Tsaroterus, |, 11 u 1l 3akonsr HetoToHa,
3aKOH COXPAaHEHUSI MEXaHUUYECKON SHEPTUH, 3aKOH COXPaHEHUs UMITYJIbCa,
MPUHIIUAT CYTIEPIIO3UIIUU CUJI, TPUHIUIT PABHOMPABUS HHEPIUATIBHBIX CUCTEM
0TCU€Ta, MOJICKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpeAHEN KMHETUYECKOM SHEPTUHU TEIIJIOBOTO JBHXKEHUS MOJIEKYJI C
aOCOIOTHOM TeMIIEPaTypOid, IEPBBIN 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAaHEHUS
ANEKTPUUYECKOTO0 3apsjia, 3akoH KynoHa, mpyu 3TOM pa3inyarh CIIOBECHYIO
bopMyIUPOBKY 3aKOHA, €I0 MaTEeMaTHYECKOE BhIpAKEHUE U YCIOBUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUIIBI ICUCTBUS MAIIINH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3IMyuaTh yCIOBUS UX O€30MaCHOTO MCTIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATH SKCIIEPUMEHTBI MO0 UCCIIEIOBAHUIO (PU3NYECKUX SIBICHUN U
MPOLIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH, PU ITOM
dbopmynrpoBath nmpodieMy/3anady u THIOTe3y Y4eOHOT0 SKCTIEPUMEHTA,



coOupaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHNUs, IPOBOJAUTH OMBIT U
(GbOopMyIHPOBATH BHIBOIHI,

OCYILECTBISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS PUZNUECKUX BETUYHH, TIPU
ATOM BBIOMpPATh ONTUMAIILHBIN CIOCOO U3MEPEHUS U UCTI0JIb30BaTh U3BECTHbIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMU BEITMYUHAMHU C
UCITOJIb30BAaHUEM MPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YNIHTATHI MOJTYYEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEIIMYUH B
BU/JIe TaOJIUIl U TpaUKOB, eNIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

coOIr01aTh MIpaBuiIa 0€30MacHOr0 TPY/la IMPHU MPOBEJECHUHU UCCIIEI0BAHUN B
paMKax y4eOHOTO KCIIEPUMEHTA, YUEOHO-UCCIEA0BATEIbCKON U MTPOEKTHOM
JESATEIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOUCTB U Ja0OPATOPHOTO
000py1I0BaHUS;

pemath pacu€THbIE 3aJ]a4t C IBHO 33/1aHHON (U3NUYECKON MOJEIBIO,
UCIIOJIb3Ysl (PU3MUYECKHE 3aKOHBI M PUHLMUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 33/1a4u
BBIOMPATH (PU3NYECKYIO MOJIEIb, BBIIACIATh (PU3HUECKUE BEIMUMUHBI U (POPMYIIBI,
HEO0OXOAUMBIE ISl €€ pelIeHus], IPOBOAUTb PACUETHI U OLIEHUBATh PEATIbHOCTD
MOJIy4YEHHOT'0 3HauU€HUs (PU3MUECKON BEIUYNHBL;

penaTh Ka4eCTBEHHBIE 3aJja4l: BBICTPAUBATh JIOTUYECKHA HETPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMIOPOM HAa MU3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh NPU PEILICHUHU YUeOHBIX 3a/1a4 COBPEMEHHbIE
UH(GOPMAILMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAIIIH
U TIpEJICTaBIICHUS Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUK, MOTy4YeHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIHIO;

MPUBOAUTH MPUMEPHI BKJIaAa POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HayKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM KU3HH TS
oOecrieyeHust 6€30MaCHOCTH MPU OOPAIICHUH C TPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHUS 3J0POBbS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B IPyMIE C BHITOJHEHUEM PA3IUUYHBIX COIIMAIBHBIX POJICH,
IJIAaHUPOBATH PAObOTy TPYMIIbI, PAIIMOHATILHO PACTIPEACISITh O0S3aHHOCTU U
IJIAaHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aIEKBATHO OLIEHUBATD
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PaCCMaTPUBAEMON TPOOIIEMBI.

K koniry oOyuenust B 11 ki1acce npeMeTHbIC PE3yIbTaThl HA 6A30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:



JIEMOHCTPUPOBAThH HA MPUMeEpax pojb U MECTO (PU3UKH B POPMUPOBAHUU
COBPEMEHHOW HAYYHON KAPTUHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIETOCTHOCTh U €IMHCTBO
(u3nYECKOI KapTUHBI MUPA;

YUUTBIBaTh 'PAHUILIBI IPUMEHEHUS U3yUYEHHBIX (U3NUECKUX MOJEIICH:
TOYEYHBIN DJICKTPUYECKUN 3apsif, JIyd CBETA, TOUEUHBIM UCTOUYHHK CBETA, SIACPHAS
MOJIeIb aTOMa, HYKJIOHHAs: MOJIETTb aTOMHOTO si/ipa MPHU pelIeHUH (PU3NIECKIX
3aj1ay;

pacrno3HaBaTh (pU3NUECKUE ABJICHUS (MPOLIECCHI) U OOBSACHATh X HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOU (DPM3HMKU: DJIEKTPUUECKAsl IPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JACHUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHMTOB, dJIEKTPOMAarHUTHASI UHAYKLHS, I€UCTBUE MATHUTHOTO TOJIS HA
IPOBOJHUK C TOKOM U JBMXKYIIHUICS 3aps]l, SIEKTPOMarHUTHbBIE KOJICOaHUsI U
BOJIHBI, IPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IIPEIIOMIICHHUE,
uHTEepPEepeHIus, TUPPaKIUsl U NOJIIpU3aLIUS CBETA, TUCIIEPCHUS CBETA,
dboroanexTpudeckuii 3¢ dext (hoTorddexT), CBeTOBOE aBICHUE, BOSBHUKHOBEHUE
JIMHEWYATOro CIEKTPa aTOMa BOJOPO/IA, ECTECTBEHHAs U HCKYCCTBEHHAs
PaauOaKTUBHOCTD;

ONMCHIBATH U3yUYEHHBIE CBOMCTBA BELIECTBA (IJIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKHE, FJIEKTPUUECKYIO TPOBOUMOCTh PA3IMUHbIX CPEN) U
AIIEKTPOMATrHUTHBIE SIBIEHUS (TPOLIECCHI), UCIIOJIB3YS (PU3NYECKHUE BEIUYUHBI:
AIIEKTPUYECKUH 3apsAJl, CUJIA TOKA, dJIEKTPUUECKOE HANIPSIKEHUE, DIIEKTPUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHLIUAJIOB, ANEKTPOABIKYIAs Crjla, paboTa ToKa,
WHIYKIUS MarHUTHOTO MOJis, cuiia Amrepa, cuia JIopeHna, MHIyKTUBHOCTh
KATYILIKH, SHEPTHSI DJIEKTPUYECKOIO0 U MATHUTHOTO TIOJIEW, IEPUOJ U 4aCTOTA
KoJIeOaHM B KOJIeOaTEIbHOM KOHTYPE, 3apsi/i U CUjla TOKa B MPOLECCe
rApMOHMUYECKUX JIEKTPOMArHUTHBIX KOJeOaHuM, OKYCHOE paccCTOsHUE U
ONTUYECKasi CUJIa JINH3bI, IPU ONMHUCAHUU MPABUIBLHO TPAKTOBATH (DU3HUECKUN
CMBICII UCITOJIb3YEMbIX BEJIUYHH, UX 0003HAYEHUS U €AMHUIIbI, YKA3bIBATh
(bopMyIIbl, CBS3bIBAIOLIME JAaHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMHU
BEJINYNHAMM;

ONMCBHIBATh U3yYEHHBIE KBAHTOBBIE SIBJICHUS U MIPOLIECCHI, UCIIOIb3YS
¢buznyecKkre BeIMYUHBL: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, UTMHA BOJIHBI U
4acTOTa CBETA, YHEPTUs U UMITYJIbC (POTOHA, IEPUOJT MTOJypacaia, SHEPTUs CBI3U
aTOMHBIX si/Iep, IPU OMMCAHUU TPABUIIBHO TPAKTOBATH (PU3NYECKUNA CMBICT
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMU BEIMYMHAMH,
BBIUUCIIATH 3HAU€HNE (PU3UUYECKOM BEINYNHBI;

aHAJIM3UPOBATh (PU3UUECKUE MTPOLIECCHI U SBICHUS, UCTIONb3Ys (PU3NUECKUE
3aKOHBI M IPUHIMIIBL: 3aKOH OMa, 3aKOHBI IIOCJIE0BATEIBHOTO U ITAPAJUIEIBHOTO
COEIMHEHMS IPOBOJHUKOB, 3aKOH J[>)koyis—JIeHIa, 3aK0H 3JIEKTPOMarHUTHOM



UHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacCIpOCTPAHEHHSI CBETA, 3aKOHBI OTPaKEHUS
CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE DiHIITeHA 11 hoTodddexTa,
3aKOH COXPAHEHHUS SHEPTUH, 3aKOH COXPaHEHHsI UMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHHUs] MacCOBOTO YKciia, TocTynarsl bopa,
3aKOH PaJMOAKTUBHOIO pacmnaja, pu 3TOM pa3iudarh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbI, 00J1aCcTH)
NPUMEHUMOCTH;

OTIPEIENISTH HAPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIsl IPOBOJHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTH U OMKUCHIBATH U300paKEHHUE, CO3/1aBAEMOE IIIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJHSATH SKCIIEPUMEHTHI TIO UCCIIENOBAHUIO (PM3MUECKUX SIBICHUN U
IPOLIECCOB C UCIOJB30BAaHNUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUMN: TPU 3TOM
(bopMynupoBath podieMy/3agady U runoTe3y yueOHOro SKCIIepUMEHTa,
coOMpaTh yCTAaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, IIPOBOIUTH OIBIT U
bopMyIUpOBATH BHIBOBI,

OCYIIECTBISTH MPSAMbIE U KOCBEHHBIE U3MEPEHUS PU3NUECKUX BETUYHH, TIPU
3TOM BbIOUpATh ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U UCTIOJIb30BaTh U3BECTHBIE
METO/Ibl OLIEHKHU MOTPEUIHOCTEN N3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PM3UUYECKUX BEIMYNH C UCIOIB30BAHNEM TPSIMBIX
MU3MEPEHHI: IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTAThI
MOJIYYeHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIE TAOJIUIl U TPpaUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

co0JII0/1aTh MpaBuiia 6E30MACHOTO TPY/la IPU MIPOBEICHUH HCCIEI0BaHUMN B
pamKax y4eOHOTO SKCIIEpUMEHTa, yUeOHO-NCCIIeI0BATEIbCKON U POSKTHOU
JIESITEIbHOCTH C UCTIONB30BAHUEM U3MEPUTEIHHBIX YCTPOUCTB U 1a00PaTOPHOTO
000opy1I0BaHUS;

penaTh pacy€THBIC 3a/1a4M C SIBHO 33JJaHHOM (U3MUECKON MOJIEIIbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI U TIPUHIIMIIBI, HA OCHOBE aHAN3a YCJIOBHS 3a/1a4U
BBIOMPATH (PU3NYECKYIO MOJIEIb, BHIIACIATH PU3MUECKUE BEJIMUYUHBI U (POPMYIIBI,
HEOOXOMBIC AJIs €€ pelIeHMs], POBOJUTH PACUEThI U OIICHUBATH PEATbHOCTh
MOJy4YEHHOT0 3Hau€HUs (PU3NUECKOMN BEINYNHBI;

peliaTh Ka4eCTBEHHbIE 3aa4i: BEICTPAUBATh JIOTHYECKU HEMPOTUBOPEUHUBYIO
IETIOYKY PacCy>KJICHUI ¢ OTIOPO HA N3yUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H
dbuznyeckue sBJICHUS;

UCIIOJIb30BaTh NPU PEIICHUHU YUeOHBIX 3a/1a4 COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPEJICTaBIICHUS YYeOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAIUK, OTy4YeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIHIO;



OOBSCHSTH MPUHIIUIIBI JEHCTBUS MAIIIMH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB, pa3anyarh yCIOBHS UX 0€30IIaCHOTO UCIIOJIb30BAHUS B TOBCEHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITOJI30BATh TEOPETUICCKUE 3HAHUS TI0 (DU3UKE B IIOBCETHEBHOW KU3HH JIJIS
oOecrieueHust 6€30MaCHOCTH MPU OOPAIICHUH C TPUOOPAMHU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHUS 3J0POBbS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpelIe;

paboTaTh B rpyIMIe C BBIOJHEHUEM PA3JIMYHBIX COLIMATBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy IPYIIIbI, PAllMOHATILHO PacpeaesiTh 00SI3aHHOCTH U
IJJAHUPOBATH JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMAaTPUBAEMOM TIPOOIIEMBI.






TEMATHYECKOE IINTAHUPOBAHHUE

10 knacc.
HauMeHoBauue KoaunuecTBO 4acoB
DJIeKTpOHHbIe (LM (POBbIe)
Nen/m = pa3nesioB U TeM Kontposbnbie
Bceero IpakTuyeckne paGorel ~ 00pasoBaTe/bHbIE PeCyPChI
MporpamMmal padoThI

Pa3znen 1. DUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
11 ®u3nKa 1 METOJIBI 5 bubnuoreka [{OK
' Hay4HOI'O ITI03HAHUS. https://m.edsoo.ru/7f4131ce
Uroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6nmorexa LIOK
2.1 Kunemariia > https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
22 Huramiia ! https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
. 1
23 3AKOHEI COXpAHCHHA 6 L https://m.edsoo.ru/7f4131ce
Hroro mo paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuotexa [JOK
' KMHETUYECKOU TEOPUH https://m.edsoo.ru/7f4131ce
but6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f4131ce
33 ArperaTHble COCTOSIHUS 5 bubmuoteka [IOK

BenectBa. Pa3oBEIe

https://m.edsoo.ru/7f4131ce
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NEpEXObl.

Uroro no pazueny 24
Pa3nen 4. JIEKTPOJANHAMUKU
bubnunorexa LIOK
4.1 1 1
MEKTPOCTATHIA 0 https://m.edso0.ru/7f4131ce
ITocTosiHHBIN
49 ANEKTPUUYECKUN TOK. 12 1 bubmmoreka [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f4131ce
cpenax.
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 68 3 3
I1O ITPOT'PAMME
11 kaacc.
HaumeHoBaHue KosmnuecTBo yacos
DJIeKTpOHHbIe (LM(POBbIE)
Nen/m  pasnesioB U Tem Konrpoabubie IIpakTnyeckue
Bcero o0pa3oBaTesibHbIE pecypchl
NporpamMMel padoTbl padoTbl
Paznea 1. JIEKTPOJANHAMUKA
MaruuTHOE noie.
11 DneKTpoMarHuTHas 11 1 3 bubmorexa [JOK
' p https://m.edsoo.ru/7f4131ce
WHIYKIIHS.
Hroro mo pazneny 11
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Pa3zgen 2. KOJIEBAHUS U BOJIHBI.
Mexanuueckue u

2,1 3JIEKTPOMATHUTHEIE 9 buGnuorexa [IOK
’ P https://m.edsoo.ru/7f4131ce
KOJICOaHUS.
Mexanunueckue 1
2.2 3IEKTPOMATHUTHBIE 5 1 Bubmrorexa HOK
' p https://m.edsoo.ru/7f4131ce
BOJIHBI.
bubnunoreka LIOK
2.3 O ) 10
frmKa https://m.edsoo.ru/7f4131ce
Uroro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbHOCTH.

31 OCHOBBI CTICIIUATILHOU 4 1 bubmuoreka [{OK
' TEOPUH OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f4131ce
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA.
41 DJIeMEHThI KBAaHTOBOM 6 bubnuoreka [{OK
' OIITUKHU. https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
4.2 CTpocHe aToMa. 4 https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
43 ATOMHOE S71pO. > https://m.edsoo.ru/7f4131ce
Hroro no pasneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUWHU U ACTPO®PU3IUKMN.

ONEeMEHTHI
5.1 aCTPOHOMHUH U
acTpopU3UKHI

Uroro no pazneny

bu6nunorexa LIOK
https://m.edsoo.ru/7f4131ce
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Pa3nesn 6. OBOBIIAIOIINEE IIOBTOPEHMUE.

bubmmoreka [JOK
Obobuaiomee nosTopeiie. 4 https://m.edsocI)_.[ru/7f4l3lce
Uroro no pazgeny. 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME
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