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PABOYAA ITPOI'PAMMA 110 ®PU3SUKE

B paMKax pernona.ﬂbnoro l'[pOCKTa «Touka pOCTa»
10-11 kxacchl

1.Ilnanupyemble pe3yJbTaThl 0CBOEHUS y4eOHOr o nmpeaMeTa «Du3nKa.

[IporpamMmma obecrieunBaeT MOCTMKEHHE CIEAYIOMIMX PE3yJIbTaTOB OCBOCHHS OOpa30BaTENbHOM
MIPOTPaMMBI CPEIHETO O0IIET0 00pa3oBaHUS:

1.1. awu4yHOCTHBIE:

* yYMEHHE YIPaBJIATh CBOCH MMO3HABATEILHOM JESITEILHOCTHIO;

* TOTOBHOCTBH W CIIOCOOHOCTH K 00pa30BaHWIO, B TOM YHCIIC CaMOOOpa30BaHMIO, Ha TPOTSIKCHUN
BCEH JKM3HHW; CO3HATENHBHOE OTHOIIEHHWE K HENpPephIBHOMY OOpa30BaHHWIO KaK YCIOBHIO YCIEUTHON
npodecCuOHaTBLHON U 00IEeCTBEHHOHN NESTETLHOCTH,

* yMEHHE COTPYJHHYaTh CO B3POCIBIM, CBEPCTHHKAaMH, MAETbMH MJAANIET0 BO3pacTa B
o0pa3oBaTenbHON, YIe0HO-NCCIIeIOBATEIHCKON, IPOSKTHOMN U IPYTHUX BUIAX JIESTEIIbHOCTH;

* chOpMUPOBAHHOCTE MHPOBO33PEHHSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH; OCO3HAHWE 3HAYUMOCTH HAaYKH, BIaJICHUS JTOCTOBEPHON MH(OpMAaNHEH 0 MepeIOBBIX TOCTIKEHHIX
1 OTKPBITHSX MUPOBOW U OTEYCCTBCHHOUM HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
MHUpa U 00IIeCTBa; TOTOBHOCTh K HAYUYHO-TEXHUYECKOMY TBOPUYECTRBY;

* YyBCTBO FOPOCTH 32 POCCUHCKYIO (PU3NUECKYIO HAYKY, TYMaHU3M;

* MOJIOKUTEIBHOE OTHOIICHHE K TPYY, LEICYCTPEMIEHHOCTD;

* DKOJIOTHYECKAsl KYJIbTypa, OCpeKHOE OTHOILICHHE K POJHOW 3eMJjie, MPUPOJHBIM OOTraTCTBaM
Poccun u Mupa, NMOHUMaHME OTBETCTBEHHOCTHM 3a COCTOSIHME NPUPOIHBIX PECYPCOB U pasyMHOE
MIPUPOJIOTIOIH30BAHHE.

1.2. merampeaMeTHBbIE:

1) oceoenue pezyiamuenblx yHUBEPCAILHBIX YUEOHBIX OCUICMEUIL:

* CaMOCTOSITEIHHO OIpPENeNATh IIeN, CTaBUTh W (QOPMYJIHPOBATh COOCTBEHHBIC 33aJaYd B
00pa3oBaTenbHON AEATENHHOCTH U )XKU3HEHHBIX CUTYAIHIX;

* OIIGHWBAaTh PECYPCHI, B TOM YHCIIE BpEMS U APYTHe HeMaTeprualbHBIE PECYPCHI, HEOOXOIMMBIE TS
JIOCTHKEHHS TTOCTABIICHHOHN paHee e,

* COIOCTABJIATH UMEIOIINECS BO3MOXHOCTH ¥ HEOOXOIUMBIE JIJIS IOCTHKESHHS 1IETH PECYPCHI;

* ONpeeNsiTh HECKOJIBKO ITyTeH JOCTHKEHUS TIOCTABICHHON TIEIIH;

* 3aJlaBaTh MapaMeTPhl U KPUTEPHH, IO KOTOPHIM MOYKHO OTIPEAEIIUTh, YTO IIeTh TOCTUTHYTA;

* COIOCTABJIATH MOMYYESHHBIH PE3yNbTaT NEATEIBHOCTH C IIOCTABICHHOW 3apaHee IEIbIo;

* 0CO3HAaBaTh MTOCIEACTBHS JOCTIKEHUS ITOCTABICHHOMN [IEH B JIEATEIIEHOCTH, COOCTBEHHOW KU3HH
Y )KU3HH OKPYKAIOIIUX JTFO/ICH;

2) o0ceoeHue nO3HABAMEIbHBIX YHUGEPCANIbHBIX YUEOHBIX OCliCHEUIL:

* KPUTHYECKH OLICHWBATh M MHTEPIIPETUPOBATH HHPOPMAIIHIO C PA3HBIX MO3UIIHIA;

* pacro3HaBaTh U (QUKCHPOBATH MPOTUBOPEUUS B HH(POPMAIIMOHHBIX HCTOUHUKAX;

* WCIOJIb30BATh Pa3IMYHBIC MOJICIIBHO-CXEMAaTUYECKUE CPEICTBA JIs IPEICTABICHUS BBISBJICHHBIX
B HH(GOPMAIIMOHHBIX HCTOUHUKAX MMPOTHBOPEUHIA;

* OCYILECTBIIATH Pa3BEPHYTHIN HHPOPMAIIMOHHBIN IOMCK U CTABUTH HA €0 OCHOBE HOBBIE (YueOHbIC
Y TIO3HABATENIbHBIE) 331a4H;

* HCKaTh U HAXOJIUTh 0000MIEHHBIE CIIOCOOBI PEIICHHMSI 3a/1a1;

* NPUBOJUTH KPUTHYCCKUE APTyMEHThl KaK B OTHOIICHHWM COOCTBEHHOI'O CYXKICHHS, TaK U B
OTHOIIEHUU JENUCTBUI U CYXKJICHUU IpyTrOro 4eioBeKa;

* aHAJIM3UPOBATH U MPEOOPA30BLIBATH MPOOIEMHO-TTPOTUBOPEUHUBBIC CUTYAIINH;

* BBRIXOJMTHh 32 paMKd Y4eOHOro TMpeaMeTa W OCYHISCTBISATh II€JICHANPABICHHBIH TOWCK
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BO3MOXXHOCTH IIUPOKOTO IIEPEHOCA CPEACTB U CIIOCOOOB IEHCTBHUS;

* 3aHMMAaTh Pa3HbIC MO3ULUH B TO3HABATEIBLHOM JIESTEIBHOCTH;

3) o0ceoeHue KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX OCUCMEUTL

* OCYILIECTBIATH JICJIOBYI0O KOMMYHHKALUIO KaK CO CBEPCTHHKAMH, CO B3pPOCIHBIMH (KaK BHYTPH
o0pa3oBaTenbHOM OpraHu3alyy, TaK U 3a e€ mpeaesiamMmn);

* TP OCYLIECTBIICHUH IPYIIIOBON pabOThI OBITH KaK PYKOBOJHUTEIEM, WICHOM MIPOEKTHON KOMaH/IbI
B Pa3HBIX pOJIsX (T€HEpPaTOpOM HJEH, KPUTUKOM, UCTIONHUTENEM, IPE3EHTYIOINM H T.

-

* pa3BEPHYTO, JIOTMYHO M TOYHO H3J1araTh CBOIO TOUKY 3PEHHS C HCIOIb30BAHHEM aJE€KBaTHBIX
(YCTHBIX ¥ TUCBMEHHBIX) SI3BIKOBBIX CPEIICTB;

* pacmo3HaBaTb KOH(IMKTOTEHHBIE CUTYallMU M MPEJOTBPAIIaTh KOH ThI IO MX aKTUBHOU
hazsr;

* COIVIACOBBIBATh  IO3MIMHM  YICHOB KOMaHAbl B  @pomecce paboTel Hax  o0muM
MPOAYKTOM/pELICHIEM;

* IPEACTaBIATh MYOJUYHO Pe3yIbTaThl HHANBUAYAIBHON M TPYIIIOBON NESTENbHOCTH KaK INepen
3HAKOMOI, TaK U nepej HE3HAKOMOU ayIuTOpueH;

* noA0upaTs NapTHEPOB AJIS JEI0BOI KOMMYHHMKALIMH, HCXOS N3 COOOpaKEHUI Pe3yIbTaTUBHOCTH
B3aMMOJCHUCTBHS, a HE IMYHBIX CUMIIATHH;

* BOCHPUHHMMAThH KPUTHUYECKHE 3aMeUaHMs KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO U EMKO (hOpMYIHPOBaTH KaKk KPUTHUYECKHE, TaK U ONOOpHUTEIbHBIC 3aMeuYaHHs B ajapec
JIpyrux JIoAed B paMKax NEJIOBOM M 00pa3oBaTesIbHOW KOMMYHHKALUWH, M30eras mpy 3TOM JIMYHOCTHBIX
OLICHOYHBIX CY>KIICHUH.

1.3. npeaMeTHbIe:

B pe3yJIbTaTe H3y4YeHHUs Kypca (PU3NKHM Ha YPOBHE cpeHero 001ero o0pa3oBaHusi BHIILYCKHUK
Ha 02a30BOM YPOBHE HAYYHUTCH:

* OOBSICHATH Ha IPUMEPAx POJIb U MeCTO (PU3KUKH B POPMUPOBAHHN COBPEMEHHOW HAYYHOH KapTUHBI
MHpa, B pPa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKON NEATEIbHOCTH JIHOJEH;

* JIEMOHCTPUPOBATh Ha IMPHMEpPax B3aUMOCBI3b MEXAY (U3UKOW M JIPYTMMH €CTECTBEHHBIMH
HayKamy;

* YCTaHABIMBATh B3aUMOCBS3b €CTECTBCHHO-HAYUYHBIX SBJICHUHA W IPHUMEHITbH OCHOBHBIE
¢du3ngecKue MOJIEN JUTS UX ONUCAHUS 1 OOBSICHEHMUS,

* HUCIOJIb30BaTh HHPOPMAIHIO (PU3NIECKOTO COJIEpKaHUS IIPH PEIICHUH YUEOHBIX, TPAKTUIECKUX,
MPOEKTHBIX M UCCIIEIOBATENILCKUX 33/1a4, HHTETPUPYS HHPOPMAIUIO U3 PA3TUIHBIX HCTOYHUKOB U
KPUTHUYECKHU €€ OLICHUBAS;

* pa3nuyaTh U YMETh HCIIOJIb30BATh B yUEOHO-HUCCIIEI0BATENBCKOM A TEILHOCTH METO B! HAYYHOTO
no3HaHus (HaOJIroIeHHe, ONTMCaHue, U3MEPEHHE. SKCIIEPUMEHT, BBIABIKEHHE THIIOTE3bl, MOJCITUPOBAHUE U
T. 1.) 1 (popMbl HAy4HOro MO3HaHUS ((PaKTbl, 3aKOHBI, TEOPUH), AEMOHCTPUPYS HA NpUMepax UX pojb U
MECTO B HAYYHOM TO3HAHUH;

* BBINOJHATH MPSIMbIE X KOCBEHHBbIE M3MEpPEHHs (PU3NYECKUX BETUYUH, BBHIOUpPAs W3MEpUTEIbHbIE
npruOOPBI ¢ YIETOM HEOOXOMMOM TOYHOCTH U3MEPEHHH, IIIAHUPOBATH X011
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W3MEpPEHU, TOIyYaTh 3HAYEHUE W3MEPSEMON BEIMYWHBI M OICHMBATH OTHOCHTENBHYIO MOTPEIIHOCTh 10 33JJaHHBIM
dhopmynam;

* TPOBOJIMTH HCCJICIOBAHUS 3aBUCUMOCTEH MEXIY (U3NUECKUMH BEIMYMHAMH: BBITIONHATh M3MEPCHUs, Ha
OCHOBE HCCIIC/IOBAaHHS OMNPEIENIATh 3HAUCHHS IapaMeTpOB, XapaKTePH3YIONIMX JAHHYI 3aBUCHMOCTh MEXIY
BEJIMYMHAMM, U JINIaTh BBIBOJ C YIETOM NOTPEITHOCTEN U3MEPEHHIA;

* HCIONB30BAaTh JUISL  ONMHCAaHWA  XapakTepa  MNPOTEKaHUS  (QPU3MUECKUX MPOIIECCOB
(u3nUecKre BeIMYMHBI U B3aUMOCBSI3b MEXKILy HUMH;

* HCIONB30BAaTh JUIsL  ONMHCAaHWA  XapakTepa  MPOTEKaHUS  (QPU3MUECKUX MPOIIECCOB
(u3nUecKue 3aKOHbBI C YYETOM I'PaHHI UX TPUMEHUMOCTH;

* pemarh Ka4eCTBEHHBIE 33/1a4H (B TOM YHCIIE U MEKIPEIMETHOTO XapaKTepa): UCIOob3ysl MOJeTH, (PU3nIecKue
BEJIMYMHBI U 3aKOHBI, BHICTPaMBaTh JIOTHUECKUE LIEMOYKH OOBSCHEHHUS (IOKa3aTeNbCTBa) MPEAJIOKEHHBIX B 3aJadax
MPOILECCOB (SIBJICHUIA);

e pemarb pacyéTHBIC 3aJa4yd C SBHO 3aJaHHOW (U3MUECKOW MOJENBIO: Ha OCHOBE aHAIM3a YCIOBHS 3aladd
BBLIENATE (PU3NYECKYIO MOJEIb, HAXOAUTh (pU3NYecKre BEIMYMHBI M 3aKOHBI, HEOOXOAMMBIC W JOCTATOUHBIC I €€
peleH s, TPOBOAUTH PacyEThl U OLICHUBATH MOMYYCHHBINA PE3ybTaT;

* YYUTHIBATH TPAaHUIBI MPUMEHUMOCTH HW3YYCHHBIX (U3UYECKUX MOJAENeW MpH pelleHHH (QHU3MYECKUX U
MEKIPEIMETHBIX 33]1a4;

. UCIIOJIb30BaTh HH()OPMAIIHIO ¥ IPUMEHSTh 3HAHUS O IPUHIIUIIAX PA0OTHI M OCHOBHBIX XapaKTEPUCTUKAX
W3yYCHHBIX  MalllMH, NOPUOOPOB M  JPYIMX  TEXHHYECKHMX  YCTPOMCTB  JJISI  PEUICHUS  MPAKTUYCCKHX,
y4eOHOMCCIIEeIOBATEILCKUX M MTPOCKTHBIX 3a/1a4;

* WCTONB30BaTh 3HAHUS O (QU3MYECKUX OOBEKTaX M MPOIECcaX B TMOBCEAHEBHOM JKWU3HHU VIS OOCCIICUCHHUSI
0e30MacHOCTH NPY 0OPAIICHUH C MPUOOPAMHU U TEXHHUSCKHUMHU YCTPOHUCTBAMHU, JIISI COXPAHEHUS 3JIOPOBbS U COOJTIOICHHS
HOPM SKOJIOTHYECKOTO TIOBS/ICHHSI B OKPYIKAIOIIEH cpefie, sl IPUHATHUS PEIICHUN B MOBCEHEBHOM YKHU3HU.

6bINYCKHUK HA HA3060M YPOGHE NOJIYUUM 803MOICHOCHID HAYUUMbCA:

* NOHUMAMb U OOBACHAMb YETOCMHOCb (QUUYECKOU Meopuu, ONpedeisimby 2paHuybl e€ NPUMEeHUMOCHU U
Mecmo 8 psdy Opyeux uzuyeckux meoputi;

* grademv NPUEMAMU ROCMPOEHUS. MEOPEeMULEeCKUX 00KA3AMENbCME, A MAKIICEe NPOSHO3UPOBAHUSL 0CODEHHOCmell
npomeKanust (PU3UYECKUX A61eHUll U NPOYECCO8 HA OCHOBE NOTYUEHHBIX MEOPEemUYecKUx 6bl60008 U 00KA3AMENbCME;

* XAPAKmepus08amsv CUCEMHYIO C653b MeNCO) OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUAMU. NPOCMPAHCNEO,
epemsi, Mmamepus (8ewecmaso, noie), 08uUICeHUe, CUA, IHEPSUSsL,

* BbIOBUAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONOAALAIOWUX (PUULECKUX 3AKOHOMEPHOCMEU U 3AKOHO8;

* CaMOCMOSMENbHO NAAHUPOGAMb U NPOBOOUMD PuU3UYECKUe IKCNEPUMEHIDL,

* Xapaxmepusoeamy 2n0OAIbHblEe NPOONeMbl, Cmosaujue neped UYero8evecmeom (dHepeemudecKue, Cbipbesble,
9KON02UYeCKUe) U POTb UIUKU 8 PeUuleHUL IMUX npooaem;

* peuiamv NPAKMUKO-OPUEHMUPOBAHHbIE, KAYeCMmEeHHble U pacuémuvle @Qusuueckue 3a0adu ¢ 6b100poOM
Guzuueckoll MoOenU, UCTIOAL3YSA HECKOMLKO (PUUUECKUX 3AKOHO8 UTU (POPMYIL, CEA3bIBAIOWUX U3GeCHble (usuyecKue
BENUYUHDL, 8 KOHMEKCME MEHCHPEOMEMMHBIX CEs3ell;

*  00BACHAMD NPUHYUNBL PAOOMbBL U XAPAKMEPUCMUKY U3YYEHHBIX MAWUH, YCIPOUCME;

* 00BACHAMb YCI0GUSL NPUMEHEeHUs Qu3udecKux Mooerel npu peuwenuy @Qusudeckux 3a0ay, HaxoO0ums
A0CK8AMHYIO NPEOONCEHHOU 3a0aue GU3UUECKYI0 MOOelb, paspeulams npobiemy KaK Ha OCHO8e UMEIOWUXCSL 3HAHUL,
Max u npu NOMOWU Memoo08 OYeHKU.

2. Coxepsxanue kypca «Puznka»

Baszoeuwii yposens

Du3NKA U ecCTeCTBEHHO-HAYYHBIH MeTO/ MO3HAHUSA MPHUPOABI

Ousuka - pyHramMeHTaIbHas HayKa o mpupoae. HayuHslit MeTo mo3HaHusl.

Mertoap! nccnenoBanus GU3HMUECKUX sIBICHUNA. MonenupoBanue QU3nYecKux siBICHUH U mponeccoB. HayuHsie



(hbakThl 1 ruNOTE3bl. PU3NYECKHE 3aKOHBI ¥ TPAHUIIBI UX IPUMEHUMOCTH. PU3NYECKHe TEOPUH U TPUHLIAI COOTBETCTBHSL.
dusnveckre BeMMUYUHBL. [lorpeniHocTy u3MepeHui (U3NUYeCKUX BeUYHH. Poiib 1 MecTO Gu3uku B (HOPMUPOBAHUH
COBPEMEHHOW Hay4YHOH KapTUHBI MUpPA, B IPAKTUYECKON ACSITEIBHOCTH JItoAeH. Dusuka u Kyivmypa.

Mexanuka

I'panupl MPUMEHNMOCTH Klaccuueckoi MexaHuku. [IpoctpancTBo u Bpemst. OTHOCUTENBHOCTh MEXaHUYECKOTO
nBkeHns. CructeMbl oTcuéra. CKanspHble ¥ BEKTOpHBIE (u3uueckue BenuuuHbl. Tpaektopus. Ilyte. Ilepemenienue.
Ckopoctb. YckopeHue. PaBHOMepHOE M paBHOYCKOPEHHOE NPSIMONMHENHHOE ABM)KEHUE. PaBHOMEpHOE NBHKEHHE IO
OKpPY>KHOCTH.

BzaumopeiictBue ten. Arnenue unepuuu. Cuna. Macca. aepumansueie cucTeMbl OTCYETa. 3aKOHBI JUHAMUKU
Hetorona. Cuna Tsxectu, Bec, HeBeCOMOCTb. CHIIBI YIPYTrOCTH, CUIIBI TPEHUs. 3aKOHBI: BCEMUPHOr0 TATOTeHMs, ['yKa,
TpeHusi. Ucnonv3osanue 3aKoH08 MeXauuky 0isi 00BACHEHUs. OBUICEHU HeOeCHbIX mel U O PA36UMUsL KOCMUYECKUX
uccne0o8anull.

Nmnynsc mMaTepuanbHON TOYKHM M CHCTEMBL. MIMIynbc cuibl. 3aKOH COXpaHEHHMsS HMMITyJbca. MexaHudeckas
pabora. MomHocTs. MexaHuueckasi YHEpPrusi MaTepUaNbHOW TOYKH W CHUCTEMBl. 3aKOH COXpaHEHHUs] MEXaHHYeCKOil
sHepruu. PaboTa CHIBI TSKECTH M CUITBI YIIPYTOCTH.

PaBHOBecHe MarepuaibHOM TOUKHU U TBEPAOro Tesla. MOMEHT cuiibl. Y clloBUs paBHOBECHS. PaBHOBECHE KUKOCTH
u ra3a. JlaBienue. Jeuoicenue scuokocmu.

MouiekyasipHasi GU3MKa M TEPMOIMHAMHUKA

MomnekynsapHO-KHHETHYECKass Teopust (MKT) CTpPOSHHs BemlecTBa W €€ IKCHepUMEHTAbHBIE J0Ka3aTelIbhCTBA.
TemmoBoe paBHOBecue. AOCONMOTHAS TeMIlepaTypa Kak Mepa CpeaHedl KMHETUYEeCKON SHEPrHH TETUIOBOTO JBIDKEHUS
yacTHUl] BenlecTBa. Mojenb uaeanbHOro rasa. JlaBneHue rasa. YpaBHEHHE COCTOSIHUSI MACATBHOTO ra3a. YpaBHEHHE
MenneneeBa-Knaneiipona. I'a30Bble 3aKOHBI.

ArperaTHble COCTOSHUS BellecTBa. B3anMHbIe TpeBpaieHus KUAKOCTH U ra3a. BrascHocms 6030yxa. Mopaens
cTpoenns xunkocteil. [loBepxaocTHOE HaTshKeHUE. Kprcranmnyeckre n aMmopQHBIE Tema.

Bayrpennss sneprus. Pabora u Teruionepenada kKak crocoObl M3MEHEHHs BHYTPEHHEHW SHEpruu. Y paBHEHHE
TerioBoro Oananca. [lepBeril 3akoH TepMoguHamMukn. HeoOpaTuMOCTh TEIUIOBBIX MPOIecCcoB. [IpuHIUIBI neHdCcTBUS 1
KIIJI TenaoBBIX MaIIIHH.

OCHOBBI 2JICKTPOAMHAMHUKH
ONEKTPUUYECKUE 3apA/Ibl. 3aKOH COXPAaHEHUS AIIEKTpUUecKoro 3apsiaa. 3akoH KymnoHa.

Onektpudeckoe mosie. Hanpspk€HHOCTh W MOTEHITHAN AJIEKTPOCTATUYECKOTO Mo, JIMHUN HanpspKEHHOCTH U
SKBUMIOTCHIIMATILHEIE TIOBEPXHOCTU. [IpuHIMT cymepno3uruu noiei. [Iposoonuxu u OusneKmpuxug 31eKmpuyeckom
nozne. DnekTpoémkrocTh. Kormencarop.

[TocTostaubIH anekTpudeckuit Tok. Cuina Toka, Conportunenue. [locnenoBarenpHoe U MapaJIeIbHOE COSTUHEHIE
npoBOIHUKOB. 3akoH [[xoynsg-JleHna. DnekTpoaBumxymas cuia. 3akod OMa Ui MOJHOM Lenu. DIEKTPUYECKUN TOK B
MTPOBOIHUKAX, 3JIEKTPOJINTAX, TIOIYIIPOBOIHUKAX, Ta3aX U BakyyMme. Ceepxnpogooumocms.

MaruautHoe nosnie. BekTop HHIYKIIMH MarHUTHOTO ToJs. J{edCTBHe MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM U
JBIOKYIIYIOCS 3apsbkeHHYro yactuiy. Cuna Amrepa u cuia JlopeHnia. MarHuTHBIE CBOICTBA BEIECTBA.

SIBneHne HIEKTPOMarHUTHOM WHAYKIMU. MarHutHeld moTok. IlpaBuno JleHnma. 3akoH 37€KTpOMarHUTHOMN
WHAYKIWH, SIBJIeHre caMOWHAYKIWU. IHIYKTHBHOCTh. DIIEKTPOMArHUTHOE TIOJIE. DHepaeus dAeKMPOMASHUMHOZ0 HOA.

Kosiebanusi u BOJIHBI

Mexanndeckue konebanus. ['apmonndeckue komebanus. CBoOOO HBIC, 3aTyXalOINe, BRIHYKICHHBIE KOJICOAHMS.
[IpeBpartiennst SHEPTUM IIPU KosieOaHusIX. Pesonanc.

OnexTpomarauTHele KojeOanus. KomeGarenpHbIN KOHTYp. llepemMeHHBIN 3neKTpuueckuid TOK. Pe3oHaHc 68
anexmpuueckoti yenu. Kopomxoe 3amvixanue.

Mexanunueckue BoIHbI. [IpooibHbIe U monepedHbie BOHbI, CKOPOCTh U JJIMHA BONHBL. Mumepghepenyus u
oughpaxyus. SHepeus oHbl. 36YK0BbIE GONHDL.

DIIeKTPOMAarHUTHHIC BOJIHBL. CBOMCTBA ANEKTPOMATrHUTHBIX BOJIH. J(Mama3oHbl 371€KTPOMAarHUTHBIX U3IYYEHUN U



WX TIPaKTHIECKOE IPUMEHEHHE.

OnTuka

I'eomerpuueckas ontuka. CKOpOCTh CBETa. 3aKOHBI OTPAXKECHUS U MPEIOMIICHUS cBeTa. DopMyiia TOHKOM JTUH3HIL.
BonHoBBIE cBOIiCTBa cBeTa: AUCIIEpPCUs, HHTEPPEPEHIHS, TUPPAKIIHS, TTOJISPU3ALIUSL.

OcCHOBBI CIEeNMATLHON TEOPUU OTHOCUTEILHOCTH

[TocTynaTel TEOpUU OTHOCUTEIBLHOCTH U CIIEICTBUA U3 HUX. IHBapUaHTHOCTH MOMYJIS CKOPOCTU CBETA B BaKyyMe.

OHeprus nokos. CBs3b MacChl U S3HEPTUN CBOOOTHOM YaCTHUIIBI.
KBanToBasi pusuka. ®usuka aroMa 1 aTOMHOI0 siipa

TI'mnore3a M. Ilmanka. ®@orosnmektpudeckuid dpdekt. ompiTel CToneroBa, 3akoHB (hoTodpdekra. YpaBHEHHE
Ounmrerina. @oton. KopmnyckynsapHo-BomHOBOH ayanu3M. CoomuouteHue HeonpedeneHnocmetl I elizenbepeaa.

[Inanerapnrast Mmomens aroma. OObICHEHNE TUHENYATOTO CIIEKTPa BOIOPOIa HA OCHOBE KBAaHTOBBIX ITOCTYIIATOB
bopa.

CocTaB W CTpOEHHE aTOMHBIX SiAep. DHEpPrHus CBA3M aTOMHBIX sifiep. BUabl pagroaKkTUBHBIX TpEBpaIleHUI
ATOMHBIX sifiep. 3aKOH paJinOakTHUBHOTO pacmana. SAnepusie peakiuu. lenHas peakuwst aeneHus saep. [lpumenenue
s0epHOlL IHepeul.

DnieMeHTapHble YacTUllbl. DyHJaMEHTaIbHbIE B3aUMOICHCTBHUS.

Crtpoenue BeenenHoii

ConHeuHasi cucTeMa: IUIAHEThl U Majble Tena, cuctema 3emisi-JIlyna. Ctpoenue u 3Bomtouns CoyHLIA U 3BE3N.
Knaccudukarus 38€311. 3BE3/1bI U HICTOUHUKU UX SHEPTHU.

I'anaktuka. CoBpeMeHHbIE MPEACTABICHNS O CTPOSHUH U ABOJIOLUHU BeenenHoi.



3.TemaTH4eckoe NVIAaHMPOBAHHE
€ YKa3aHHeM KOJIMYecTBA YacOB, OTBOJUMBIX HA OCBOEHHE Kax/10ii Tembl 10 kiace

NeHaspanne Ko |Jdarta mno Hara ¢uo
Copep:xanne 1-BO TUIAHY daxty
TeMbl 4acoB
I Du3nka ®u3uka - (yHIaMEeHTAJIbHAsh HaykKa o T4
u ecTecTBeHHO- [Ipupoae. Hayunblii Meron mno3Hanusa. Metoabl
HAYYHBIIl METOAMCCJIE0BAHUS (pusnyeckux SIBJICHHUH.
NO3HAHUSA MopaeaupoBanue  ¢Gu3nYecKUX  SIBJeHMHA U
NPUPOIBI. MPOLECCOB. dusnueckue BeJIUYHNHBI.

IlorpemHocTn u3Mepenuii Gpu3M4ecKUX BeJTHYHH.
Duznyeckue 3aKOHBI " rPaHHULBI HX
NMPUMEHUMOCTH. PHU3MYecKHe TEOPUH U NMPHHIUI
coorBercTBUsA. Poabr uM  Mecro (u3MKHM B

¢dopMupoBaHUM COBpeMeHHOI HAYYHOH KAPTHHBI

1] MexaHuKa 30

Kunemamuxa Mexanuyeckoe  JABUKEHHE. Cucremsl T4
oTcuéra. CKaJsipHble U BEKTOpPHbIEe (PH3HYECKHUe
BeJTUYNHBI. MaTtepuajabHas TOYKA.
IlocTynaTeabHoe aBU:KeHHe. TpaekTopws, NMyTh,
nepeMeneHne, KOOPAWHATA, MOMEHT BpPEeMeHH,
NMPOMEKYTOK BpeMeHH. 3aKOH OTHOCHTEJIbHOCTH
ABHKEHHS. PaBHoMepHOe NPSIMOJIMHEIHOe
NBUKEHHE. CxopocTth PAaBHOMEPHOI0
NMPSAMOJIUHEHHOT0 JBHKCHHS.

YpaBHeHHe PABHOMEPHOI0  JABHKEHHSI.
I'paduku paBHOMEPHOIro ABMKCHM,

HepaBHomepHoe  nBuxenue. CpemHsisi

CKOpPOCTh.

MrHoBeHHast CKOpOCTh. Yckopenne.
PaBHoycKkopeHHOE JBUKEHUeE. YpaBHenne
PAaBHOYCKOPEHHOI'0 JABUKEHUS. I'padpuxn

PABHOYCKOPEHHOTO JIBUKEHHUSI,
JIBHKeHHE MO OKPYKHOCTH ¢ TOCTOSTHHOW
M0 MOAYJII0 CKOPOCTHIO.
LenTpocTpeMuTeIbHOE YCKOPEHHE.

Vlabopamopnas paboma

3axonbl SlBnenne wHepumu. Macca wu  cmia. 4
OuHaMUKU NHepunanbHbie CHCTEMBI orcuéra.
Hviomona B3anmoneiicteue Ten. Cioxenue cuwi. Ilepsbiid,

BTOPOI M TpeTuii 3akoHbl HeloTOHA.




Cunvel 6
Wmexanuxe

3aKkoH BCEMUPHOTO TATOTEHUS.
I'paBuTanonHas nocrosiHHasA. Cuna TsxectH. Bec 1
HeBecoMOCThb. Cunbl ynpyroctu. 3akoH ['yka. Cuinbl
TPEHUS.
Jlabopamopnvie pabomoi:
2. N3mepenne KECTKOCTH NPY>KUHBIL.
3. Wzmepenne kodpduuueHTa TpeHUs

CKOJIB>KCHUS.

64

3axon
coxpaneHus
UMnyaIbea

Nmnynse Nmmynsc 3aKoH

COXpaHCHHA UMITYJIbCA. PeaktuBHOC JBHXXCHUC.

TCI1a. CHIJIBI.

3axon
coxpaneHus
Wmexanuveckou
OHepeuu

Pabora cumel. Momuocts. Kunernmueckasi
DHEPTHS.

Pabora cunel  Tsokectw, IloTeHIuanbHas

PHEpTHsl TeNla B TPaBUTAIMOHHOM TioJie. PaboTa cumibl

YIIPYTOCTH. yIOpyro
ne(OpMUPOBAHHOTO COXpaHeHus]

IlorenumansHast SHEPTUA

Teaa.  3aKoH

MEXaHUYECKON SHEPIHH.
Jlabopamopnas paboma:

4. Nzyuenue 3aKOHa COXpaHEHUs

MEXaHUYECKOU SHEPIHH.

Cmamux

PaBHOBecue MaTepuanbHON TOUKU U TBEPIOTO

Tena. Bunel paBHOBecHs. YCIOBHS PaBHOBECHS.
MOMEHT CUJIBI.

Jlabopamopnas paboma:

5. N3yuenue paBHOBECHS TeJla MO IEHUCTBUEM

HCCKOJIbKUX CHJI

OcHogbl
2UOPOMEXAHUKU

JaBnenue. 3axon Ilackans. PaBHoBecue

PKUIKOCTH ¥ rasa. 3akoH Apxumena. [InmaBanue ten.

MouekyasipHasi GU3MKa M TEPMOIMHAMHUKA

Ocnoebl

lmonexy-

JISAPHOKU
Hemu yeckou
meopuu (MKT)

MonekynspHo-kuHeTndeckass teopus (MKT)
CTpPOCHHUSI BellecTBa U €€ O3KCIEPUMEHTAIbHBIC

JA0Ka3aTCIIbCTBA. BpOYHOBCKOG JABVOKCHUC.

Temmepatrypa u TeIuioBoe paBHoBecue. Ilkainbl
[lenbcns u KenpBuHa.

AOGcomoTHas TeMIieparypa Kak Mepa cpeIHei
KUHETHYECKON SHEPTUH TEIIOBOrO JBUKEHUS YaCTHL]
BEIIECTRA.

Cuiibl  B3aUMOJCUWCTBHUS MOJIEKYJI B Pa3HBIX
arperaTHbIX COCTOSTHUAX BEIlECTBA.

Monens «uaeanbHbId Ta3». [laBiaeHune rasa.
CBsI3p MKy JABICHHEM M CPEIHEH KUHETHYIECKOH
PHEpruein MocTynaTeabHOro TEIIOBOTO JIBUXKEHUS
MOJIEKYJT UJI€ATTLHOTO ra3a.

OcHOBHOE YPAaBHCHHUEC MOJICKYJISAPHO-




KHHETHYECKON TEOPHH UICATHHOTO Ta3a.
Jlabopamopnas paboma:

6. N3aMepenue TeMreparypsl )KHUIKOCTHBIMU U]

[U(PPOBBIMI TEPMOMETPAMH.

Ypaeuenue
cocmosaHus
easa

YpaBHeHHE COCTOSIHMS WAEaNBHOTO Tasa,
'YpaBHenue MenneneeBaKnanelipona. M3omnpoiieccsl.
1" a30BbIC 3aKOHBI.

Jlabopamopnas paboma:

7. DKcepuMeHTaIbHas MPOBepKa 3aKoHa I 'eti-

JTroccaka

(m3mepenue TEPMOAMHAMUYIECKIIX

MmapaMeTpoB Ta3a).

Bzaumn
ble
npespalyeHus
bicuoKocmu u

Bzaumubie nmpeBpaliCHusa XUAKOCTU U Ta3sa.
HaCBIHlCHHI)Ie 1 HCHACBIIICHHBIC IMAaphbI.

VKuoxocmu

Mopens CTPOCHUS

[loBEpXHOCTHOE HATSKEHHUE.

JKHUIKOCTH.

Tsépovie
mena

Kpucrannuueckue u  amopdHble  Tena.
MexaHnyeckue cBokcTBa TBEpAbIX Ten. JKuakue

KPHCTaJLIBI

OcHogbl
mepmooOuH
amuxu

Buyrpennss sHeprus. TepmoanHaMuueckas
CUCTEMa U €€ paBHOBECHOE COCTOSTHHE.

Pabora u Temomepenadya Kak — CIIOCOOBI
M3MEHEHUs] BHyTpeHHell oHepruu. KommuecTBo
TerIoThl. TermoéMKOCTb.

VYpaBuenune teroBoro ©Oananca. [lepBblid
3aKOH TEPMOJINHAMHKH.
AnnabaTHbIi

mporecc.  HeoOpatumocTs

TEIUIOBBIX TMpoleccoB. [IpeoOpa3oBaHusl >HEPrUH B

reroBbix MammHax. KI1/] TemioBeIx MamnimH.

v

OcHOBBI

IJEKTPOAUHAMHUKHA

18

Onexmpocma

muka

OneKTpUYeCKuil 3apsil. 3aKOH COXPAaHEHUs

PIEKTPUUECKOTrO 3apsana. DIIEKTPUYECKOE
B3auMozericTeue. 3akoH Kynona.
HanpsoxéaHocts u MOTEHIIAAT

IJICKTPOCTATUYCCKOTI'O I10JISA, CBA3b MCKAY HUMU.

JluHuu HanpsHKEHHOCTH U




MMOBEPXHOCTH. [IpUHITATI CYTIepITO3UTINN
PIEKTPUYECKUX ToJiel. Pa3HOCTh MOTEHIIMAIOB.

Jnektpuueckas EMkocTs. Kongencarop.

3axonwl 74
[TocTostHHBIN AnekTpuueckuil Tok. Cuia Toka.
HOCMOSHHO20 MOKA
Conpotusnenue. [locnenoBarensHoe U napauieaIbHOE
COCIIMHEHUSI TPOBOJHUKOB.
PaboTa u MmomHOCTH TOKa. 3akoH JKoys-
JIenua.
Onektpoasmwxkymas cuia (3C)
3akoH OMa Uil TONHOW DJICKTPUUECKOW IIeTH.
Vlabopamopnas paboma.
8. IlocnenoBarenbHOE 1 TapaienbHOE
COEIMHEHNE ITPOBOIHUKOB.
0. Nsmepenne DJ]C MCTOYHMKA TOKA.
5y
Onexmpuue ONeKTpoHHas  IPOBOJUMOCTH  METaJlJIOB.
CK Ul MOK 6 3aBHUCHMOCTh  CONPOTHBICHUS  MPOBOJHHUKA  OT
PASIUHbIX CPEOAX  \renmiepaTypBL. DIeKTPUYECKHUiA TOK B
nonynpoBogHukax. CoOCTBeHHass W IpHUMecHas
POBOAUMOCTH. p-n-Ilepexon. DnekTpuueckuii TOK B
HIIEKTPOJINTAX.
DIIEKTPUYECKUN TOK B BaKYyM€ U razax.
I], I[HoBTOpEeHn 14
UTOIoO 68
u
11 kaace
Ne
Haspanue K | [Mara | Jlara
Conepxanne 0JI-BO no o
TeMbI
4yacoB | miIaHy | akry
| OCHOBBI YJICKTPOAMHAMUKH (IIPOJOJIKEHHE) 9
4
Mazcrnumnoe MarnutHoe nojue. MHayKIus MarHUTHOTO TI0JISL. 5
Bektop
none 4

MarHUTHOM MHAYKUWH. JleficTBue MarHUTHOTO HOJIS Ha
[IPOBOJHUK C TOKOM M JBIKYILYIOCS 3apsKEHHYIO
uvactuny. Cuna Ammnepa. Cuna Jlopenna.

[IpaBusno neBoit pyku.

MarsuTHsle CBOMCTBA BEIIECTBA.
Vlabopamopnas paboma

1.13mepenne cripl B3aUMOEHCTBYSI MarHUTA U

KATVIIIKU C TOKOM

10




Onexmpomaen
UMHAsL UHOYKYUS

SIBneuue 3JIEKTPOMAarHUTHOU WHIYKIUH.
MarautHbelii  moToK.  IlpaBmmo  Jlemma.  3akoH
PIEKTPOMATrHUTHOW MHITYKIIHH.

OnekTpoMarauTHoe — moire.  IlpakTudeckoe

[PIMEHEHHE 3aKOHA AIIEKTPOMArHUTHOW WHYKITHH.
SIBeHNE CAMOWMHAYKIINH.
NHaykTHBHOCTH. DHEPTHs MATHUTHOTO TIOJIS

ToKa. Jlabopamophas paboma:

Kone6anusi u BOJTHBI
6 4
Mexanuuecxue
onebanus Mexannueckue KoJie0aHus. CBoOoaHbIeY
kojeOaHusi,  Maremarnyeckuii W TPYKHHHBIA
MasTHUKY. [IpeBpaluenus sHepruy npy KoaeoaHusIX.
AMITIHTY /A, IEPUOJI, YacToTa, a3za KoeOaHuH.
Brinyx1eHHbIE KOIeOaHus, PE30HAHC,
JlabopamopHas paboma:
3.0mpenenenne yCKOpPEeHUsI CBOOOIHOTO
[aJICHUs IPU IOMOLIH MasiTHUKA Hccaedosanue:
1.Ilpu 3aryxanmm KoJeOAHWH  aMILTUTYAQ
00paTHO NPONOPLHOHAIIbHA BPEMEHH
Inekmpomazn ONeKTpOMarHuTHbIE KoseOaHusl.
umHovle Konebanus KonebaTenbHbIit KOHTYD. CBoOonHEBIE

QIIeKTpOMarHUTHEIE KoneOanus. [lepeMeHHbI TOK.

Mexanuueckue Mexanndeckue  BonHbL.  I[lomepeddbie  u
sonnbl [IPOIOJIbHBIC BOJHBL. DHEPTUs BOIHBL. 3BYKOBbIE y
Onexmpomazh ONeKTpOMarHuTHOE NoJje. DIEeKTpOMarHuTHbIE
umiibie 60HbL BOJIHEL. BuxpeBoe anekTpuueckoe moine. Jluanazonsr |4
RIIEKTPOMArHUTHBIX U3TYYEHHUH U MX NPaKTHYECKOe
[IpUMEHEHHE.
1 OnTuka
34

11




Csemosuvle
GOIHbL.
[ "eomempuueckasiu
6O/IHOBASL ONMUKA

'eomeTpryeckas  omnTHKa. HpaMonHHeﬁﬂoel b
pacpocTpaHEHHE CBETa B OJHOPOJHON cpesie. 3aKOHBI
OTpakeHHUs U IpejoMiIeHus cBeTa. [lonHoe oTpaxeHue.
Ontryeckue NpuoopHI.

BonuoBeie cBoiicTBa cBera. CKOpPOCTh CBeTa.
utepdepennuss  cBeta.  KorepeHTHOCTH  BOJH.
Judpakuus ceeta. [lomspuszanus cBera. lucnepcus
cBeTa. [IpakTueckoe NpUMEHEHUe dIEKTPOMATrHUTHBIX

V3IIy4CHUN.

Jlabopamopnvie pabomoi:

4, Onpenenenue ToKa3aTtes
[IPETOMIICHHSI CPEIbI.

5. W3mepenne (OKYCHOTO pPacCTOSHUS
coOMparoIeH JINH3bI.

6. Onpe/erneHne IJIMHB CBETOBOM
BOJIHBI.

Hccneoosanus:

2. HccnenoBanue  3aBUCUMOCTH  yIUia

MPETOMIICHHSI OT yTJIa MaJCHUSI.
3. HccnenoBanne 3aBUCHUMOCTH]
pacCTOSIHUS OT JIMH3bI IO U300PaKEHUS OT PACCTOSHUS

H3znyuenue u

N

Bune! uznyuenuii. Uctounuku cera. CeKTpsl.

CHEKMPbl CrniektpanbHblii aHanu3. TeruoBoe uznydenue. lllkamaM
JIEKTPOMArHUTHBIX BOJIH.
Habmtoenue ciekTpos
v OcHOBBI cIeUATbHOI TEOPUU OTHOCHTEIHLHOCTH 3
4
[octynatet CTO: wWHBapHaHTHOCTH MOYJIS
OcHogul
§ CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBFHOCTH
cneyuanbHou . .
OWHINTEHHA.
meopuu .
CBsI3b Macchl M 3HEPTHH CBOOOJHOW YaCTHUIBI.
OMHOCUMENLHOCU 5
HEeprus MOKOs.
(CTO) P
V KBanToBasi pusuka 17
4
Ceemoanie I'nnore3a M.IInaHka o KBaHTax. dDOToa(I)(beKT.5
KEAHMbl @DotoH. YpaBHenue A. DiiHmTelHa 11 poTodpdekra. [4
KopnyckynsapHo-BoaHOBOW nyanusM. laBieHue
ceera. Oneitel I1.H.JIeObeneBa u C. WM. Basmiosa.
CooTHomeHue HeonpeaeneHHocreil I efizenOepra.
Amomnas 3
(pusuxa Omnbitel  Peszepdopna. Ilnanerapnas wmoxens

cTtpoeHust aroma. OOBsSCHEHHE JIMHEWYATOrO CIIEKTPa
BOJIOPOZa HA OCHOBE KBAaHTOBBIX MOCTYJaTOB bopa.
Jlabopamopnvie pabomoi:

7. Hab6mronenue CIUIOIITHOT'O "

JIMHENYATOrO CIIEKTPOB.
8. HccnenoBanue ciekTpa BojIoposia

12




Duszuxa

a0pa

aAnomHOZO,|

CocTaB M CTpoeHHE aTOMHOTO szapa. M30Tomsl.
Anepubie cuibl. JledekT Macchl U SHEPTUs CBA3M AOpa.
PanmoakTuBHOCTH. Bkl paiioakTHBHBIX MpeBpaLeHUN
ATOMHBIX S7Ep.

3aKkoH paJMOAaKTHBHOIO pacmaza. MeTosl
HAOJMIONEHNsI W PETUCTPALMU SJIEMEHTApPHBIX YacTHIL.
SlnepHbIe peakyy, peakiuu AeJeHus U cuHTe3a. LlenmHas
peakuus neneHus saaep. TepMosaepHblil CHHTES.

IIpumeHeHue AAEpHON SHEPIUU.

Vlabopamopnas paboma.
9.0mpenenenre UMIyNbca W 3HEPTUU YaCTHUIIBI

MpY ABIKCHUU B MATHUTHOM ToJie (110 GoTorpadusim)

Dnemenmapnsi e OnemeHTapHble 4YacTuilbl, ®OyHIaMEHTaIbHBIC 2
uacmuysl B3aMMOJICHCTBUS. Y CKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
VI Ctpoenue Bcenennoii 5

Conneynas

hgontoyus Beenenroti

cucmema. CmpoeHue u

CosiHe4Hasl cUCTeMa: IJIAHEThI U MaJIbIE TeJa,
crucreMa 3emuis-JlyHa.

Crpoenue u 3Bomtonust CoHIa U 3BE31.
Krnaccudukarus 38¢31. 3BE3/1bI 1 ICTOYHUKH X SHEPTHH.

lanaxtuka. CoBpeMeHHbBIC TIPEACTABICHUS O
CTPOEHUU U 3BOJIOLMHU BeeneHHo.

Jlabopamopnas paboma:

10. Omnpenenenue nepuoja oOpalieHus TBOHHBIX
3BE31 (110 MEYaTHBIM MaTepuanam). Mcciedosanue:
4. UccnenoBanue ABMKCHUS TBOMHBIX 3BE3 (110
[eyaTHBIM MaTEepUATIaM)
Habniooenusi:
Beuepnue HaOt01eHUs 3B€3/1, JIYHBI U IJIaHET B

TEJIECKON I OMHOKIIb.

IToBTOpEHME

13

MoanucaHo undpoBoi noanvcoio: Bankaposa
Nanycus CagpannosHa

DN:
1.2.643.3.131.1.1=120C30373031303038383639353
8,1.2.643.100.3=120B3036383739393138313435,
email=sosh-kishpek@yandex.ru, c=RU,
st=KabapawHo-bankapckas Pecny6nuka, I=Bakcan,
0=MYHUUMNANBHOE OBLLEOBPA3OBATENBbHOE
YYPEX/AEHWE "CPEAHAA OBLIEOBPA30OBATE/IbHAA
LWKO/A M. B.M. KOKOBA" C.MN. KULUNEK
BAKCAHCKOIO MYHULIUNANIbHOTO PAMOHA
KABAPMHO-BANIKAPCKOW PECTYB/INKM,
givenName=/lanycus CadpanniosHa,
sn=bankaposa,
1.2.840.113549.1.9.2=1.2.643.3.61.1.1.6.502710.3.4.2.
1, cn=bankaposa [lanycua Cappaunosha
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