MYHI/ILI,I/II'IAJ'IbHOE B}O,U)KETHOE nOAI'IVlcaHO LlVl(I)pOBOVl noannmcoblo:
OBLLEOBPA30BATE/IbHOE MYHWUUMANBbHOE BIOAMETHOE

YUPEXIIEHVIE "MUXAMNOBCKAA ~ OPLUEOBPA3OBATENIbHOE

YYPEXOEHME "MUXANTOBCKASA
CPENIHARA OBLLEOBPASOBATE/IbHAA CPE[HAA OBLLEOBPA3OBATE/IbHAA

LLIKONA" BYTYPYCTIAHCKOTO LLIKONA" BYTYPYCTIAHCKOTO PAOHA
PAIOHA OPEHBYPICKOW OBJIACTV  penByPrCKOU OBNACTH

PABOYAA IITPOI PAMMA

yueOHOTro npeamera «Pu3uka.
YT1i1yOa€HHBIN YPOBCHBY

s ooyvaromuxcs 10 — 11
KJIACCOB



AHHOTAIIUA

PaGouas mporpamma no ¢usuke ans 10-11 kmacca (yriyOneHHBI ypoBeHb) pa3paboTaHa B
COOTBETCTBHUH ¢ TpeOoBaHIsIMU DerepaabHOro rocy1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa
cpenHero oOmiero oOpa3oBaHMsl K IporpamMMmaM IO Yy4eOHBIM mpeameraMm. Peammsyercs mpu
UCIoJib30BaHnU yueOHuKoB «®Pusuka. 10  kmace» u «®Pusuka. 11 kmace» B.A. KacbsHoBa s
00111e00pa30BaTENFHBIX OpraHu3alyid (YriyOJeHHBIH YpOBEeHB). B Hell ydTeHbI OCHOBHBIC HIICH
Y TIOJIOKEHHS TIPOrPaMMbl (POPMHUPOBAHUS U PA3BUTHS YHHUBEPCAJIBHBIX YICOHBIX NEHCTBUI JUIs
cpeaHero ob1ero oopazoBaHusa U COOJIOIEHA TPEEMCTBEHHOCTh ¢ MPUMEPHON MPOrpaMMOi 110
(u3MKe 1715 OCHOBHOTO 00111ero 00pa3oBaHMUs.

PaGowast mporpamMma  KOHKPETH3UPYET COJEp)KaHHE NPEAMETHBIX TEM, Ipejaraer
pacnpezeneHre y4eOHBIX 4YacoB IO pasesiaM Kypca, MOCIEeI0BaTeNbHOCTh M3YYEHHS TeM H
pa3zienoB ¢ y4€TOM MEXIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro MpoIlecca, BO3PACTHBIX
ocobeHHocTell yuwamuxcd. OmnpenenéH Takke IMepeuyeHb IEMOHCTpalMid, J1abopaTOpHBIX U
KOHTPOJIbHBIX padoT.

[Iporpamma BKITIOUAET MOSCHUTENBHYIO 3AMKUCKY, TUIAHUPYEMBIE PE3YIBTATHl OCBOCHUS Kypca -
JIMYHOCTHBIE, METAIIPEAMETHBIE U IPEAMETHBIC, OCHOBHOE COJEpKAHUE Kypca, TEMAaTHUYECKOE
IUTAHUPOBAHUE C ONPEIETIEHNEM OCHOBHBIX BUJOB JAEATEIBHOCTH YYEHUKOB.



HHOACHUTEJBbHAA 3AIIUCKA

[Tporpamma no ¢u3uke Ha ypoBHE CpeHEro o0IIero oopa3oBaHus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTENbHON IMPOrpaMMBI,
npeactasieHHbix B ®I'OC COO, a Takke ¢ yuéroMm ¢eaepanbHoil paboueil mporpammbl
BocnuTanus U Konuenmuu npenonaBanus yueOHoro npenMera «Pusnka» B 00pa3oBaTeNIbHBIX
opranmzauusax Poccuiickoit ®enepanmu, peanu3ylOIIMX OCHOBHBIE — 0O0pa3oBaTelbHbIE
MIPOrpaMMBbl.

[Iporpamma 1o ¢u3uke omnpeaenser o00sA3aTeIbHOE IPEAMETHOE  COJAEp)KaHUE,
yCTaHaBJIMBAET MOCJIEI0BATEILHOCTh U3YUCHHs TEM U pa3JesioB y4eOHOro mpeamera ¢ ydéTom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4YEOHOIO Ipoliecca, BO3PACTHBIX
ocobeHHocTell oOywaromuxcsa. I[Iporpamma no ¢usuke pnaér mpencTaBleHUE O LEJsX,
CoJepXKaHUH, OOIIEH cTpaTerny OOydeHHsI, BOCITUTAHUS U Pa3BUTHs 00y4arOIUXCs CPEACTBAMU
yueOHoro npeameta «Pu3uka» Ha yriayOiIEHHOM ypOBHE.

N3ydenune kypca GuU3MKH yriayOJ€HHOTO YPOBHS IMO3BOJIIET pPEaqu30BaTh 3a7aydd
npoeCCHOHAILHOW OpPUEHTAIINH, HAIPABICHO HA CO3/aHUE YCIOBHH IS MPOSBICHHUS CBOMX
WHTEJJICKTYaIbHBIX W TBOPUYECKHX CIIOCOOHOCTEHW KaXIbIM OOy4arouumcsi, KOTOpbIe
HEOOXOAMMBI Ui TPONOJDKEHHsT O0O0pa3oBaHUS B OpraHM3alusAx Mpo(hecCHOHAIBHOTO
00pa3oBaHUs MO PA3IUYHBIM (PU3UKO-TEXHUYECKUM U HHKEHEPHBIM CHEeIIMATbHOCTSM.

B mporpamme mo ¢u3mke ompenensioTcs IUIAHUPyEMble pe3yiabTaThl OCBOCHHS Kypca
¢u3uKkn Ha YpoOBHE CpenHero ooOmiero o0pa3oBaHMSA: JIMYHOCTHBIE, METalpeAMETHBIE,
npeaMeTHbIe (Ha yriryOnéHHOM ypoBHE). HaydHO-MeToq0710TH4ecKoi OCHOBOW ISl pa3paboTKu
TpeOOBaHUHI K JIMYHOCTHBIM, METANPEIMETHBIM M HPEIMETHBIM pe3yJbTaTaM OO0YyYaroIuxcs,
OCBOMBIINX MPOTpaMMy 1o (pu3nke Ha YpOBHE CpPEJHEro o0IIero oopa3oBaHus Ha YIIyOJIEHHOM
YPOBHE, SIBJIIETCS] CHCTEMHO-/1€ATEIbHOCTHBIN MOAXO/.

[Tporpamma no ¢pu3MKe BKIIOYAET:

IUITAHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKH Ha YIIyOJE€HHOM YpOBHE, B TOM
Yyclie IpeIMETHBIE PE3YIbTATHI 110 TOAaM 00yUYEeHHUS;

coJiepkanne yaeOHoro npeamera «Pu3ukay 1mo rogam 00yIeHHS.

[lporpamMa 1o ¢u3MKe MUMEET HPUMEPHBIA XapakTep U MOXKET OBITh MCIOJIb30BaHA
YUUTEISIMU (QU3UKU IS COCTABIICHUSI CBOMX Pa0OUUX MPOrpamM.

[IporpaMmMa 10 @Qu3MKE HE CKOBBIBA€T TBOPYECKYIO WHUIUATHBY Y4MTENEH U
OpeaoCTaBIACT BO3MOKHOCTU IUJId peajiu3dallii pa3jiIndHbIX MCTOAUYCCKHUX IOAXOHAOB K
npenojaBaHuio (GU3MKKA Ha YriayOJEHHOM YPOBHE NPH YCIOBUM COXpPaHEHHS 00s3aTeIbHOU
YaCcTH COJCPKAHMA Kypca.

dusnka Kak Hayka o HanOoJiee O0IMX 3aKOHAX MPHUPOJIbl, BEICTYIAs B KaUecTBE y4eOHOIro
IpeMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpyXaroleM MUpE.
HIkonpHBIH Kypc (U3MKM — CHCTEMOOOPA3YIOIIMNA s €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoil reorpadueir u actpoHomuei. Vcnonb3oBaHue U aKTUBHOE
MpUMeHEeHHe (PU3MUECKUX 3HAHUM OMpeNeNuo xapakrep U OypHOe pa3BUTHE Pa3HOOOpA3HBIX
TEXHOJIOTUII B cdepe SHEPreTHKH, TPaHCIOpTa, OCBOEHHS KOCMOCA, MOJYYeHHsS HOBBIX
MaTepuagoB C 3aJaHHbIMH CBoWcTBaMu. M3ydeHue (UMK BHOCHUT OCHOBHOM BKJIaa B



(opMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (HOpMHpOBaHUE
YMEHMI MPUMEHSITh Hay4HbIM METO/1 T03HAHHUS IPU BBHIOJHEHUH UMU YU4E€OHBIX MCCIIEA0BAHUM.

B ocHOBy Kkypca (u3uKH Ha YpOBHE CPEIHETrO OOIIETO 0O0pa30BaHUS MOJOXKEH Psfl UIEH,
KOTOpBIE MO’KHO pacCMaTpHUBATh KaK MPUHITUIIBI €r0 TOCTPOCHUSI.

Hoea yenocmnocmu. B COOTBETCTBUH C HEM KypcC SBJSETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepHall U3 BCEX pas3zelioB (PM3HMKH, BKIIOYACT KaK BOMPOCHI KIIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes zenepanuzayuu. B COOTBETCTBUM C HEll MaTepHall Kypca GU3UKHA 00bETMHEH BOKPYT
¢usnyeckux Tteopuil. Bemymum B Kypce sBuseTcs (OpMUpOBaHHME NPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSAX MaTe€puH, BEUIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCIoiIb30BaHHE T'YMaHUTAPHOTO
noTeHnuana pu3ndeckor HayKu, OCMBICTICHUE CBSI3U Pa3BUTHS (U3HUKH C PAa3BUTHEM OOIIECTBA,
a TaKXe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpoOIeMaMHu.

Hoea  npuknaonou  nanpaenennocmu. Kypc  pusuku  yromyOn€HHOTO  ypOBHS
MPEANoJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
M3y4YEHHBIX TCOpUU U 3aKOHOB. [Ipu 3TOM paccmaTpuBalOTCs Ha YPOBHE OOIIMX MPEACTABICHUI
Y COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn IKoocuzauuu pCaainlyCcTCcia IOCPpEACTBOM BBCIACHHUA JJICMCHTOB COICPIKAHUA,
MNOCBSIIEHHBIX JKOJOTHYECCKUM HpO6J’I€MaM COBPEMCHHOCTH, KOTOPLIC CBA3aHbBI C Pa3BUTUCM
TCXHHUKHU U TCXHOHOFHP’I, a TaKXKC O6CY)KI[CHI/IH np06neM palluOHAJIBHOT'O MMPUPOAOIIOJIb30BaHUA U
DKOJIOTUYECKOI OS30I1aCHOCTH.

OcBoeHue copep)kaHusi MPOrpaMMBbI 10 (pHU3HMKe JOIHKHO OBITH MOCTPOCHO HA MPHHLIUIAX
CUCTEMHO-/IeSITeIbHOCTHOTO NoxoAa. [y hu3uku peanu3anus 3TUX NPUHIUIIOB Oa3upyeTcs Ha
WCIOJIB30BAHUU CaMOCTOATEIBHOTO HSKCIEPUMEHTA KaK IOCTOSHHO JeHCTBYOMIEro (axropa
yueOHoro mpouecca. /[ yrayOn€HHOro ypoBHS — 3TO CHCTEMa CaMOCTOSATEIBHOIO
YUYCHHUYECKOTO OSKCIIEPHMEHTa, BKJIIOYAIOMIET0 (POHTAIbHBIE YUYEHHYECKHE OIBITHI TPHU
W3YYeHHH HOBOTO MaTepuana, J1adopaTopHble paboThl M pabOThl MpakTUKyma. [Ipum 3TOM
BO3MOXHBI JIBa crioco0a peannzanui GU3HYECKOro MpakTHKyma. B mepBoMm ciydae mpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccos, muOO IMOCiIe MEPBOTO W BTOPOTO TOJYTOAUN B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpamus paboT MpakTUKyMa B CHUCTEMY
1ab0paTopHBIX paboT, KOTOPbIE MPOBOAATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu sTom
1oJ1 paboTaMu MPAKTUKyMa IIOHUMAETCS] CAMOCTOSITEIIbHOE UCCIIEJOBaHUE, KOTOPOE IPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAroBOW HHCTPYKIHH.

B nporpamme no ¢usnke crucreMa y4eHHYECKOro SKCIIEPUMEHTa, 1abopaTOPHBIX paboT U
MIPaKTUKyMa MpEJCTaBIE€HA €IUHBIM IepeuHeM. BbIOOp TeMAaTUKH AJIs 3TUX BUAOB YUYEHHUUECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS y4yacTHHUKAMU 00pa30oBaTENIbHOTO Mpollecca UCXOAS U3
0COOEHHOCTEH TOYpPOYHOTO IUIAHUPOBaHHWS M OCHAIleHUs Kabuneta ¢usuku. llpm sTom
oOecreynBaeTcs OBJaJeHWe OOY4YaIOUIMMHUCS YMEHHUSMU MPOBOAMUTH MPSIMbIE U KOCBEHHBIC
W3MEPEHHUs, MCCIENOBaHMUS 3aBUCHUMOCTEH (M3WYECKHX BEIMYMH M IIOCTAHOBKY OIBITOB IIO
MIPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonpmoe BHMMaHME YACIACTCA PCIICHUIO paC‘léTHHX N Ka4CCTBCHHBIX 3aJad4. HpI/I 9TOM
JJIs paC‘-IéTHbIX 3aa4 IMPUOPUTCTOM ABJIAIOTCA 3ada4u C SIBHO 3aJJaHHON M HESIBHO 3aJaHHOM
(1)I/ISI/ILI€CKOI71 MOZECJIBIO, MTO3BOJIAIOINNE NPHUMEHATh U3YYCHHBIC 3aKOHBI U 3aKOHOMCPHOCTH KakK



U3 OJHOTO pasjenia Kypca, Tak M MHTErpUpys NpUMEHEHHE 3HaHMN W3 pas3HbIX pasnenoB. s
KayeCTBEHHBIX 3a/1ad TPUOPUTETOM SIBISIOTCS 3a/JaHUsl Ha OOBSICHEHHE/TpecKa3aHHe
npoTeKaHus (U3NYECKUX SBJICHUNA M IPOLIECCOB B OKPY)KaIOLIEH XU3HM, TpeOyromue BbIOOpa
(bu3MUECKON MOJIeNH [T CUTYallil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBaHusmMu ®T'OC  COO k  MaTepuaibHO-TEXHUYECKOMY
obecrieueHHI0 y4eOHOro mporecca Kypc (GuU3MKM yriayOJE€HHOTO YpOBHS Ha YPOBHE CpPEIHEro
o0miero 00pa3oBaHUs JOJDKEH HM3Y4aTbCs B YCIOBHMSX IPEIMETHOro kaOuHera. B kaOunere
(U3MKN TOIKHO OBITH HE00X0AUMOE JabopaTopHOEe 000PYIOBAHUE [Tl BHITIOJTHEHUS YKAa3aHHBIX
B IporpamMme no (pu3MKe y4eHHUECKHX OMBITOB, JAOOPAaTOPHBIX pabOT U pabOT MpaKTUKyMa, a
TaKXe JeMOHCTPAIlMOHHOE 000pyI0BaHHUE.

ILCMOHCTpaHI/IOHHOC O60py,Z[OBaHI/I€ (1)OpMI/IpyeTC$I B COOTBCTCTBUHU C IIPUHOHUIIOM
MUHHMAaJbHOU JOCTAaTOYHOCTH U oOecrneunBaeT MMOCTAHOBKY IICPCUUCIICHHBIX B IIpOrpamMme I10
(I)I/I?»I/IKG KIIFOYCBBIX I[eMOHCTpaI_[I/Iﬁ AJIsT UCCIICAOBAHUSA HU3YUACMbIX SIBJICHUN U IMpouecCCoOB,
OMIIMPUYCCKUX U q)YHHaMeHTaJII)HI)IX 3aKOHOB, UX TCXHHYCCKHUX HpHMCHeHHﬁ.

JlaboparopHoe 00OpyIOBaHHE ISl YUEHHUECKHX IPAKTUUECKUX paboT (opmupyercs B
BUJIE TEMAaTUYECKHUX KOMIUIEKTOB M oOecrneuuBaeTcs B pacyéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarndeckre KOMIUIEKTHI JabOpaTOPHOrO OOOpYJOBaHUS MOJDKHBI OBITh
MIOCTPOEHBl Ha KOMIIJIEKCHOM HCIOJIb30BAHUU aHAJIOTOBBIX M LUGPOBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUJIC IU(DPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LETSIMHU U3Y4EHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCA:

(I)OpMI/IpOBaHI/IC HHTCpCCa U CTPCMJICHUA O6y‘IaIOH_II/IXC$I K HAYYHOMY HU3Y4YCHHIO IPUPOIEI,
Pa3BUTHUEC UX UHTCIUVICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTCI>'I;

pa3BUTHE TPEACTAaBICHHA O HAydHOM METOAE TO3HaHUs W (opMupoBaHHe
HCCIIEA0BATEIBCKOTO OTHOLIEHUS K OKPY/KAIOIIUM SIBJICHUSM;

dbopMupOBaHHEe HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yjabTaTa H3y4eHHUS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupOBaHHE YMEHHUN OOBSCHSATH SIBICHUS C WCIOJIB30BaHUEM (U3MUECKUX 3HAHUHN H
HayYHBIX JI0Ka3aTeJIbCTB;

dbopMHUpPOBaHUE TPEACTABICHUA O PONM (U3MKK [JIT Pa3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMN
NESTENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATOTOBKAa K JanbHeWIIeMy OOYYEeHHI0O B 3TOM
HalpaBJICHUU.

JlocTmKeHHe STHX IleJiei 0oOecreYrBaeTCs PEUICHHEM CIEAYIONMX 3a7ad B IpoIecce
M3Y4eHHS Kypca (U3UKH HA YPOBHE CPEHETO 001Iero oopa3oBaHus:

npuoOpeTeHue CUCTeMbl 3HaHMH 00 0O0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIIOYAsS MEXaHUKY, MOJICKYSIPHYIO (PHU3HKY, IIEKTPOJMHAMUKY, KBAHTOBYIO (DH3HKY
Y DJIEMEHTHI aCTPOPHU3UKH;



(I)OpMI/IpOBaHI/IC yMeHI/II>'I MNPUMCHATH TCOPCTUUCCKUC 3HAHUA JIA 00BSICHEHHS (I)I/IBI/I‘-ICCKI/IX
SIBIICHHI B MpUupoacC U AJId MPUHATUSA MPAKTUICCKUX peHIeHI/If/'I B HOBCG}IHGBHOﬁ KU3HU,

OCBOEHHE CIIOCOO0OB peLIeHHs pa3IMyYHbIX 3a7a4 C IBHO 3aJaHHON (U3NYECKON MOJIENbIO,
3a/1a4, TMOAPA3yMEBAIOIIUX CaMOCTOATENbHOE CO37aHHe (PU3NYECKOW MOJAENH, aJeKBaTHON
YCJIOBUSIM 33J1a4H, B TOM YHUCJIE 3a7]a4 HH)KEHEPHOTO XapaKTepa;

IIOHHUMAaHHC (bHBI/I‘ICCKI/IX OCHOB H IIPUHIHUIIOB HeﬁCTBHH TCXHUYCCKUX yCTpOfICTB u
TCXHOJIOTHMYCCKUX MPOUCCCOB, UX BIUAHUA Ha OKPYKAIOMIYIO CPCY,

OBJIQJICHHE METOAAMM CaMOCTOSTEIbHOTO IUIAHUPOBAHUSA M TPOBEINCHHUA (PU3HMUECKUX
SKCHEPUMEHTOB, aHalIM3a W MHTEPIpeTaluy WHPOpPMAIUY, ONpeIeNeHHs IOCTOBEPHOCTU

MOJIYYEHHOTO pe3yNbTata;

CO3/IaHUE YCIIOBUM 1 Pa3BUTHUS YMEHHMH NPOEKTHO-MUCCIIEIOBATEIBCKOM, TBOPYECKOM
JEATENBHOCTH;

pa3BuTHE UHTEpeca K chepam npodeccruoHalIbHOM eATeIbHOCTH, CBI3aHHOM ¢ (DU3UKOM.

B coorBerctBunm ¢ TtpeboBanusmu ®I'OC  COO yrnyOn€HHBI ypOBEHb HW3y4YEHUS
yueOHoro mpeamera «®Pu3nMka» Ha YpPOBHE CpEIHEro o0Imero oOpa3oBaHUs BBEIOMpaETCS
oOyyaroIuMucs, MIAHUPYIOIMIMMH MPOJOKeHHEe 00pa30BaHUS MO CHENHMATBLHOCTAM (U3HUKO-
TEXHUYECKOTO TPOUIIS.

Ha usydenne ¢pusuku (yriayOnEHHBIN ypOBEHB) HA YPOBHE CPEIHETO 00IIET0 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kiacce — 170 vaco (5 yacoB B Hepenmo), B 11 kimacce — 170 gacos (5
4acoB B HEJIETIO).

[IpennaraemMselii B mporpaMme 1o ¢pu3nke nepedeHsb J1a0opaTOPHBIX U MPAKTHUECKUX padboT

SBJISIETCS PEKOMEH/IOBAaHHBIM, YYMUTEIb JEJNaeT BBHIOOp MpoBedeHUs 1a00paTOpHBIX padboT u
OTIBITOB € YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEN 00Y4atOIIXC .

COJEPXAHUE OBYYEHMUSA
10 KJIACC
Paznea 1. Hayunblii MeTo MO3HAHMS IPUPOABI.

®usuka — QyHaaMeHTanbHas Hayka o mpupoje. HaydHwlli MeTon MO3HAHHUA U METOMbI
UCClIeI0BaHUs (PU3MUECKUX SBICHUH.

DKCIEepUMEHT U TeopHus B Ipolecce MO3HaHUs Mpupossl. HabmroneHne n SKCIepuMeHT B
¢busuke.

Crioco0b1 u3MepeHust (PU3MUECKUX BEIMYMH (aHAJOTOBbIE M LU(POBBIE M3MEPHUTEIIBbHBIC
MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHocTy n3MepeHuil PU3NYeCKUX BeTUUUH (a0COMIOTHASI U OTHOCUTEIIbHAS ).



MonenupoBanue (GU3NYECKUX SBICHUN M MPOLECCOB (MaTepHalibHAas TOYKa, abCONIOTHO
TBEPJI0€ TEJIO, UcaTbHAS KUIKOCTh, HICAIbHBIN Ta3, TOYCUHBIN 3apsin). [ umnoreza. Ouzndeckuit
3aKOH, TPaHULIbl €r0 NTPUMEHUMOCTH. DU3HUECKast TEOPHUSL.

Ponp u Mmecto ¢u3uku B (QOpMHUPOBAHMHM COBPEMEHHON HAayyHOM KapTHHBI MHpa, B
MIPaKTUYECKON AESITENbHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, nadopamophsie paoomasl, nPAKMUKYM.

WN3mepenrie cuiabl TOKAa M HANPSHKEHUS B IENU IOCTOSHHOIO TOKa MPU TMOMOIIN
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCcTBO C mudpoBor nabopatopueit mo Qusuke. [Ipumepsr n3mepeHus: GU3MIESCKUX
BEITUYHH MIPH MTOMOIIY KOMITBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.
Tema 1. Kunemamuka.

Mexaunueckoe naBmwxkeHne. OTHOCUTEIBHOCTh MEXAHWYECKOro nBibkeHUsA. Cucrema
oTcuYéTa.

[Ipsmast u oOpaTHas 3a4a4u MEXaHUKH.

Pannyc-BeKTOp MaTepHaJIbHONM TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI KOOpAMHAT.
Tpaekropus.

[lepemerienre, CKOpOCTh (CpenHsAs CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHHE

MaTepHaHBHOﬁ TOYKH, UX MNPOCKIUHU HAa OCH CUCTECMbI KOOpAUWHAT. CnoxxeHnue nepeMemeHm‘/’I u
CJIOKCHHC CKOpOCTCI\/’I.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHUS U IIYTH MaTepUAIbHOW TOYKH OT BPEMEHHU U UX rpaduKH.

CBoOonHOE TajgeHHe. YCKOpeHHEe CBOOOMHOrO maacHwus. J[BHKeHHE Tena, OpOIICeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH U YCKOPEHHSI MaTEPHAIbHOM TOUKHU
OT BPEMEHH U UX TpapuKu.

KpuBonuneitnoe npmwkeHue. J[BrkeHne MaTepraabHOW TOYKU IO OKPY>KHOCTH. YTJIOBas
nuHenHas ckopocTh. llepuon m wactora obOpamenus. LleHTpocTpeMutensHoe (HOpMaIbHOE),

KacaTCJIbHOC (TaHFCHI_II/IaHBHOC) " IIOJIHOC YCKOPCHUC MaTepHaHBHOﬁ TOYKH.

TexHudeckne YCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIUIAOMETD, JBH)KECHUE
CHapsIJI0B, LIETIHbIE, IeCTepEHYATHIE U PEMEHHBIE Nepeaaun, CKOPOCTHBIE TN THI.

Hemoncmpayuu.
MOI[GJII: CUCTEMBI OTC‘-IéTa, HWINTIOCTpalsd KUHCMATHYCCKUX XaPAKTCPUCTUK ABHUIKCHUS.
CniocoObI HccnenoBaHus IBHKEHUH.

Wnmoctpanus npeAenbHOro nepexoaa U u3MepeHne MTHOBEHHON CKOPOCTH.



[IpeobpazoBaHue ABMKEHUN C UCTIOIH30BAaHMEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmionenue aBrxeHus Tena, OpOIIEHHOTO MO/ YIJI0M K TOPU30HTY M TOPU30HTANIBHO.
Hanpapnenue ckopocTu pu JBUKEHHUH 10 OKPY>KHOCTH.

[IpeoOpa3zoBanme yriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TyTEH, TPACKTOPUH, CKOPOCTEH ABMKEHUS OJHOTO M TOTO XK€ Tela B Pa3HBIX
CUCTEMax OTCUETa.

Yuenuueckuii akcnepumenm, nabopamopnsie padomot, npakmuKym.
N3yyenne HepaBHOMEPHOTO IBMXKCHHS C IIEJIBIO ONPECICHIS] MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHus IpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHKEHUH 110 HAKJIOHHOU
IIJIOCKOCTH.

I/ICCJ'IeI[OBaHI/IC 3aBUCUMOCTH IIYTHU OT BpEMCHH IIPU paAaBHOYCKOPCHHOM JABHKCHHUH.

N3mepenne yckopeHus: CBOOOTHOTO MajieHus (PEKOMEHI0OBAHO MCIOJIb30BaHUE ITUPPOBOH
nabopaTopun).

N3yuenne nBUKEHUS Tena, OPOIIEHHOro ropu30HTalbHO. [IpoBepka rumoTe3sl o NpsMoit
MIPONOPLIMOHAIBHON 3aBUCMOCTH MEXy JAJIbHOCTBIO MOJIETA M HAYaJIbHON CKOPOCTBIO TEJa.

W3ydeHne ABMKEHUS Tea 10 OKPY>KHOCTH € IMMOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.

HccrnenoBanue 3aBUCUMOCTH TIepuo/a OOpamleHUsT KOHHYECKOrO MAasTHHKa OT €ro
rapameTpoB.

Tema 2. lunamuxa.

Ilepserit 3akoH HeroToHa. MHepruanbsHble cUCTeMBbl OTCUETA. [[pHHIMIT OTHOCUTENIBHOCTH
Ianmunesi. HenneprmaneHble cucTeMbl 0TCUéTa (ONpeieieHne, IPUMEpHI).

Macca tena. Cuna. [IpuHiun cynepno3uiuu Cuil.

Bropoii 3akon HeroToHa 1119 MaTepuaaibHON TOUKH.

Tpetuii 3akoH HproTOHA 11711 MaTepuaIbHbIX TOYEK.

3aK0H BCEMHUPHOTO TATOTCHUsI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCHI.

Cuna TspKeCTH. 3aBUCUMOCTH yCKOPEHUS CBOOOJHOTO TAJEHUS OT BBICOTHI HAaj
MOBEPXHOCTHIO IUIAHETHI U OT Teorpaduueckoil mupoThl. J[BHkeHHE HEOECHBIX TeNl M UX

cnyTHUKOB. 3akoHbl Kemuiepa. [lepBas kocmMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BUXKyIIErocsi ¢ yCKOPEHHUEM.



Cuna Ttpennsa. Cyxoe Tpenue. Cwia TpeHHMs CKOJIBKEHUS U CUla TPEHUS IOKOS.
Koaddunment tpenus. Cuna conpoTUBIEHUS NpU ABMKEHUU Tesla B KUAKOCTU WK Trase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBLHOT'O JABUKCHUS.

I[aBJ'IeHI/Ie. FI/II[pOCTaTI/I‘leCKOC JaBJICHHUC. Cuna ApXI/IMe,Z[a.

Texumyeckue YCTpOﬁCTBa W TCXHOJOIMYCCKHC IIPOHCCChI: IIOAIIMUIITHUKH, ABUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Hemoncmpayuu.
HaGmronenve ABMKEHUS Te B MHEPIIMAIBHBIX M HEUHEPIIHATBHBIX CUCTEMAaX OTCUETA.
[TpuHIUTT OTHOCHUTETLHOCTH.

Kauenue AByX UWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCUTEIILHO HEMHEPIIMAIBHOU CUCTEMBI OTCUETA.

CpaBHeHuE paBHOJEHCTBYIOLIEN IPUIIOKEHHBIX K TEJly CHJI C IPOM3BEJEHUEM MacChl Tea
HA €r0 YCKOPEHHE B MHEPLIUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cWJI, BOBHUKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepenne mace 1o B3auMOJIECTBHUIO.

HesecomocTs.

Bec tena nmpu yCKOpeHHOM NOABEME U NaJICHUN.

LleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUII TPEHHUS MTOKOSI, KAYEHUS U CKOJIbKCHHUS.

Yuenuueckuit 5xkcnepumenm, nadopamopnvie padomuol, PAKMUKYM.

W3MepeHne paBHOAECHCTBYIOIIEH CUJI TP IBUXKEHUH OpycKa 10 HAKIOHHOM MIOCKOCTH.

[lpoBepka THIIOTE3BI O HE3aBUCUMOCTH BPEMEHH [IBWKEHHS OpycKa IO HaKJIOHHOU
IIJIOCKOCTH HA 33JjaHHOE PACCTOSHUE OT €r0 MACCHI.

HccnenoBanue 3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUIMX B MPYXHHE M PE3UHOBOM
oOpa3stie, oT ux AedopMaIuu.

W3yuenune qBUKEHUS] CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepe3 JErKuid 6JI0K.

kvl .

HccrnenoBanne JBWKCHHS Opycka TI0O HAKJIOHHOW IUIOCKOCTH C  IEPEMEHHBIM
K02 (ppUIMEeHTOM TpEHHS.

W3ydeHue ABMKEHUS Ipy3a Ha BaJly C TPEHHEM.



Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpAOE Teno. [locTynarenbHoe M BpallaTeIbHOE BM)KEHHE TBEPAOTO Tela.
MoMeHT CHJIBI OTHOCHTEIBHO OCH BpalucHUs. IIneyo cunwl. CnoxeHue CUJI, IPUIIOKCHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena.

VYcnoBus paBHOBECHs TBEPIOTO TeEA.

VYcroitunBoe, HeYyCTOMYHMBOE, O€3pa3IMuHOE PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peII€TYaThie KOHCTPYKLIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit s3xcnepumenm, nabopamopmusie pabomolt, npaKmuKym.
HccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO TEla, UMEIOIIETO OCh BPAILICHHUS.
KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yyenue ycTOWYMBOCTH TBEPAOTO TeJla, UMEIOIIETO MIIONIAa/lb OMOPHI.

Tema 4. 3akonsl coxpanenusn 6 Mexanuke.

I/IMHy.]'IBC MaTepHaHBHOfI TOYKH, CUCTEMbI MaTCpUAIbHBIX TOYCK. HeHTp MacC CHUCTEMBI
MaTCpHaJIbHBIX TOYCK. TeopeMa O IBMIKCHHU LICHTPA MacC.

I/IMHy.]IBC CUJIbl U USMCHCHUC UMITYJIbCA TCJIA.
3aKkoH COXpPaHCHUS UMITYJIbCA.
PeakTuBHOC JABHXXCHUC.

MoMeHT wuMIyJbca MaTepuaibHOW TOYKHM. [IpeacraBieHue O COXpaHEHUH MOMEHTA
HUMITYyJIbCa B ICHTPAJIBHBIX IMOJIAX.

PaGota cuibl Ha ManoM ¥ Ha KOHEYHOM TmepemenieHuu. I'paduueckoe mperncraBieHue
paboTHI CHITBI.

MorHoCcTh CHUIBL.

Kunerndeckass sHeprus MarepuaibHOM TOuku. Teopema 00 M3MEHEHMM KHHETUYECKOU
SHEPruu MaTepUAIbHON TOUKH.

[ToreHumansHble M HenoTeHUUaNbHble cuibl. [loreHnuanbHas sHeprud. IloreHnnanpHas
SHEprus ynpyro aehopMHUpPOBAaHHOW NpYKUHBI. [loTeHIMabHAs SHEPTHUs Tella B OJHOPOTHOM



rpaBUTallMOHHOM Mosie. [loTeHnmanpHas SHeprus Teja B IPaBUTALIMOHHOM II0JI€ OJHOPOAHOIO
miapa (BHYTpH U BHe 11apa). Bropast kocmuueckas ckopocTb. TpeThsi KocMUuecKasi CKOPOCTb.

CBs3b pa60Tr,1 HECMMOTCHIHUAJIBHBIX CUJI C U3MCHCHUCM MEXaHHYECKOM OHCPIrun CUCTCMbI
Tel. 3aKOH COXPAHCHUA MEXaHUYECKOU SHEPTHUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm Uil MACAIBHOM JKUIKOCTH KaK CIEICTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKOU YHEPIHUH.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IBUIKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

N3mepeHrie MOLIHOCTH CHUIIBI.

H3MeHeHune 2Hepruy Teja MpU COBEPIICHUN PaOOTHI.

B3anmuble npeBpamieHus KMHETUYECKON M MOTEHIMAIbHON SHEPruil Nnpu ACHUCTBUU Ha
TEJIO0 CUJIbI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue Hepruu Mpu CBOOOIHOM MaleHUH.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomut, npaKmuKym.

M3MepeHne UMITysibca Tena 1o TOPMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJEINH JIEKTPOMOOMIIS U MOLTHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCa Tela C UMITYJIbCOM CHIIBI.

HccnenoBanue cCOXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUH.

N3MmepeHre KHHETUYECKON SHEPTUH Tella II0 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHHUS TIOTCHIMAIBHOM SYHEPI U NPY>KUHBI C pabOTOM CUIIBI TPEHHUS.
Omnpenenenue paboThl CHIIBI TPEHUS TP IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Paznen 3. MosiekyJisspHasi pu3uKa 4 TEPMOAUHAMHUKA.
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OcHoOBHbIE TOJIOKEHUST MOJIEKyIsipHO-KuHeTHueckoi Tteopun (MKT), wux omnbiTHOE
obocHoBanue. Juddys3us. bpoyHoBckoe nBrkeHHE. XapakTep ABHMKEHUS M B3aUMOJCHCTBUS
qacTul] BeniectBa. MoJenu CTpOSHHS Ta30B, )KUJIKOCTEH U TBEPABIX Ted U 00BSICHEHHE CBOWCTB



BEI[ECTBA HAa OCHOBE JTUX Mojeineld. Macca u pasmepbl Mojekyn (aromoB). KommuecTBo
BemiectBa. [loctosHaHas ABorapo.

TermoBoe paBHOBecue. Temmnepatrypa u crnocoObl €€ u3mepenus. lllkana temmneparyp
Ilenbcus.

Mopens ueanbHOro ra3a B MOJICKYISPHO-KHHETHUYECKOW TEOPUH: YAaCTHUIIBI T'a3a ABMKYTCS
Xa0THYECKHU U HE B3aUMOJICHCTBYIOT APYT C IPYrOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHpeneeBa—Kiamneiipona. AOcCoOMIOTHAas TemmepaTypa
(mkanma Ttemmeparyp KenbBuna). 3akon JlanproHa. M3omporecchl B HACAIBHOM Tasze ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I'paduueckoe mpeacTaBieHHe W30MPOLIECCOB: H30TEPMa,
n30Xx0pa, n3obapa.

CBsi3p MEXIy JaBICHHMEM U CpeAHEW KHUHETUYECKOW »HHEepruel MoCTymaTeabHOro
TEIJIOBOTO JIBMDKEHHUSI MOJIEKYJT MJEalbHOr0 raza (OCHOBHOE YPaBHEHUE MOJIEKYJISPHO-

KMHETUYECKOM TeOpUH UI€aIbHOTO ra3a).

Csi3p  aOCONIOTHOW  TeMIEpaTypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO  CpeaHel
KMHETUYECKOM YHEPrUue MOCTYNaTENbHOI O TEIUIOBOIO IBUKEHHUS €€ YaCTHLL.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE TIPOIECCHl: TEpMOMETp, Oapomerp,
M0JIyu€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BHKEHHSI YaCTHUIL BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKECHHUS.

Buneopoinuk ¢ 3anuceio peanbHOro OpOyHOBCKOTO JIBUXKEHUS.
Hudbdy3us xuakocTei.

Mopens onbiTa lTepHa.

[IpuTskeHne MONEKYyIL.

Moaenu KpUCTaUIMYECKUX PELIETOK.

HaGmonenue u riccnegoBanne U30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKMuKym.

HccnenoBanue npouecca YCTaHOBJIEHUS TEIJIOBOI'O PAaBHOBECHS IIPU TEINIOOOMEHE MEXITY
ropsiuei U XOJ0JHOU BOAOM.

N3ydyenne wu3oTepMuUecKkoro mpoiecca (PeKOMEHJOBAHO HCIOIb30BaHUE IUPPOBOI
1abopaTopun).

N3ydenne n30XopHOro mpoiiecca.



N3yuenne n300apHOro mnporuecca.
[TpoBepka ypaBHEHUS] COCTOSTHUSI.
Tema 2. Tepmoounamuka. Tennosvie mauwiunol.

Tepmonunamuueckas  (T]I) cucrema. 3agaHue  BHEIIHUX  YCJIOBUH  JUIs
TEPMOJAMHAMUYECKOM CUCTEeMbl. BHemHue u  BHyTpeHHME mnapamerpsl. Ilapamerpsl
TEPMOJUHAMHYECKON CUCTEMBI KAK CPEIHUE 3HAYEHUS BEIUYHH, ONMMCHIBAIOIIUX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano trepmoanHamuku. CaMONpon3BOJIbHAS PElaKcalys TEPMOJIUHAMUUYECKOM
CHUCTEMBI K TETIJIOBOMY PaBHOBECHIO.

Mopnene uaeanpHOro rasa B TEPMOJMHAMHUKE — CHCTEMa YypaBHEHUM: ypaBHEHUE
MenneneeBa—Kiamneiipona u BbIpaKeHHE AJIsi BHYTPEHHEHW SHEpruu. YCJIOBUS NMPUMEHHMMOCTHU
9TOW MOJENM: HMU3Kasg KOHILIEHTpAlMsl 4YacTHll, BBICOKHE TeMIeparypbl. Beipaxenue s
BHYTpPEHHEHN 3HEPIMH OJHOATOMHOI'O HI€aIbHOIO ra3a.

KBa3zucrarnueckue u HeCTaTHUSCKUE MMpOHCCChI.

DneMmeHTapHas paboTa B TepMoIuHaMHKe. Beraucienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepez[aqa KaK Ccroco0 W3MEHEHHS BHYTpeHHCﬁ OHEPIrun TepMO,Z[I/IHaMPI‘{eCKOﬁ
CHCTEMBI O€e3 COBCPLICHUSA pa6OTLI. KOHBGKHI/ISI, TCIJIOIIPOBOJAHOCTD, U3JTYUCHHUC.

KomnuectBo Ttemnotel. TemnoémkocTh Tena. YaenbHas M MOJIAPHAs TEIUIOEMKOCTH
BellleCTBA. YpaBHeHHEe Maliepa. YenbHas TeIioTa CropaHus ToruvMBa. Pacué€r konnuecTBa
TEIJIOTHI IpH Tertonepenaye. [lorstue o0 aqnabaTHOM mpoIiecce.

[lepBbIii 3akoH TepMoAMHAMUKU. BHyTpeHHss sHeprus. KommuecTBo TemaoTsl u paborta
KaK MEpbl U3MEHEHMSI BHYTPEHHEN SHEPIMHM TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akOoH TEepMOJMHAMUKHM JJIsI PABHOBECHBIX TMPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMHYECKOW CHUCTEMBI MPOXOMUT EIUHCTBEHHAs aauadaTta.
AOcoiroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKHN JJIs HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXHO MEPEAaTh
TEIUIOTY OT Oojee XONOIHOTO Tela K Oonee Harperomy 0Oe3 kommeHcanuu (Knaysumyc).
HeobpatumocTh MpUpPOIHBIX MPOIIECCOB.

[TpuHuMne! neictBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukin Kapho.

DKOJIOTHYECKHUE ACIIEKTHI MCIIOJIL30BAHUS TEILIOBBIX HBHFaTeHeﬁ. TennoBoe 3arpsi3HCHUC
OKpYKarolleil Cpesbl.

TexHuyeckrne ycTpOHCTBA M TEXHOJIOTMUYECKHE IMPOLIECCHI: XOJOIUIbHHUK, KOHIUIIUOHED,
JU3ENIbHBIA M KapOIOpaTOpHBIM JBUTATeNM, MapoBas TypOMHA, MOJYYEHHE CBEPXHU3KUX



TEMIIepaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJ0B C MCIOJb30BaHUEM TEILUIOBOIO HAcoca,
YTHIIA3AIUsT OMOOPTaHUYIECKOTO TOTUIMBA JIJIS1 BEIPAOOTKH «TETUIOBOI» M DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3MeHeHne TeMrepaTypsl IPH aquadaTHIEeCKOM PaclIupEeHUH.
Bo3aymiHoe oruuso.

CpaBHeHUE yIENbHBIX TEIUIOEMKOCTEHN BEILIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEN SHEPTUU.

HccnenoBanue aanabaTHOro mporecca.

KOMHBIOTepHBIe MOACIIN TEIJIOBBIX )IBHF&TCJIeﬁ.
Yuenuueckuii akcnepumenm, nabopamopnvie padomuot, npakmuKym.
N3mepenue yaeapbHOM TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BELIECTBA.
HccnenoBanue aanabaTHOro mporecca.

H3ydeHre B3aMMOCBSI3U HHEPTUU MEXKMOJIECKYISIPHOTO B3aUMOJCHCTBUS U TEMIEPaTyphI
KUIEHUS KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanun eewyecmea. Pazoevle nepexoowl.

[TapoobpazoBanne u KoHAeHcauus. VcmapeHue | KuNeHHe. YJelbHas TEIUIoTa
napoo0OpazoBaHusl.

HaCI)IHIeHHBIG N HCHACBIIICHHBLIC IIaphbI. KauecTBenHass 3aBHCHMOCTh IJIOTHOCTH H
AaBJICHUS HACBIIMICHHOTO IIapa OT TCMIICPATYPbI, UX HC3aABUCUMOCTL OT 00BEMa HaCBIIICHHOI'O
Imapa. 3aBUCHMOCTD TCMIICPATYPhI KUIICHHA OT JAaBJICHUA B ) KUAKOCTH.

BnaxuocTs Bo3ayxa. AGCOIIOTHASA U OTHOCUTENbHAS BIaKHOCTbD.

Teépnoe teno. Kpucramimdeckue u aMmopQHble Tesa. AHU30TPOIUS CBOMCTB KPUCTAJIOB.
[InaBnenue u kpucTayuM3anus. Y jenpHas TerioTa miasiaeHus. Cyonumarus.

Hedopmarnun tBEpHOro Tena. Pactsokenwe m cxatue. Casur. Moayne FOwnra. Ilpenen
ynpyrux aedopmaruii.

TernoBoe pacmupeHue KUIKOCTeH U TBEPIBIX Tesl, 00BbEMHOE U JTHMHEWHOE pacIIupeHHe.
AHTapMOHM3M TEIUIOBBIX KOJIEOAHMUM YAaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS
Ten (Ha Ka4eCTBEHHOM YPOBHE).

[TpeobpaszoBanue sHepruM B (Pa3oBbIX Mepexoax.

YpaBHeHUE TeIIOBOro OangaHca.



[ToBepxHocTHOE HaTshKeHHE. Kod(hPUIMEHT MOBEpXHOCTHOTO HATsKeHUs. KanmwumisipHbie
aBJieHUA. /{aBieHue noj MCKpUBIEHHON MTOBEPXHOCTHIO xkuaKkocTH. Dopmymna Jlamnaca.

Texumueckue yCTpOﬁCTBEl U TCXHOJOTMYCCKHUE TPOUECChI: IKHUIAKHUEC KpHUCTAJIbI,
COBPCMCHHBIC MaTCpHAJIbI.

Hemoncmpayuu.

TermnoBoe pacuvpeHue.

CBoiiCTBa HACHIIICHHBIX MTAPOB.

Kunenne. Kunenue rnpu noHW>KEHHOM J1aBJICHUH.

N3mepenrie cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI C MBUIBHBIMHU IJIEHKAMM.

CmaunBaHue.

Kanwnnsipueie siBieHus.

Monaeny HEHLIOTOHOBCKOM KUJIKOCTH.

CrocoObI U3MEpEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U MIIABJIICHUS KPUCTAITHYECKOTO BEILIECTBA.
Bunsr nedopmarimii.

Habmonenue manbix nedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomui, npaKkmuxKym.
N3ydeHune 3aKkOHOMEpPHOCTEN UCTIAPEHUS )KUIKOCTEH.

N3mepenne yaenbHON TEIUIOTHI TUIABJIEHUS JIbJA.

N3yyeHue CBOMCTB HACHIICHHBIX NIAPOB.

N3mepenne abCcoMOTHOM BIaXKHOCTH BO3/IyXa U OI[EHKA MACChI TapOB B TTIOMEIICHHUH.
N3mepenne koddumrenTa moBepXHOCTHOTO HATSIKESHUS.

N3mepenue monyns FOHra.

HccnegoBaHnne 3aBUCUMOCTH ,Z[C(I)OpMaI_[I/II/I PE3NUHOBOT'O 06pa3ua oT HpHJIO)KCHHOfI K HEMY
CHIJIBI.

Pa3nen 4. DiiekTpoauHamMuKka.
Tema 1. Dnekmpuueckoe noe.



OnexTpuzanus Tea U €€ NMpOosBICHUS. DJIEKTPUUECKU 3apsal. [[Ba Buaa 2IEKTpUUECKHX
3apsoB. IIpOBOAHMKH, AMAIEKTPUKH M IOJYIPOBOJHUKH. ODJIEMEHTAPHBIN SIIEKTPUYECKHUI
3apsf. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsiia.

Bsaumopericteue 3apsnoB. Todyeunsle 3apsaasl. 3akoH Kyiona.

:‘)J'IeKTpI/I‘IeCKOC mone. Ero ,HeﬁCTBHe Ha SJICKTPUYICCKHC 3apsaJbl.

Hampsox€aHocTh  dekTpudeckoro moinsa. [IpoOubiid  3apsa. Jluaum HanpspkEHHOCTH
ANEKTPUYECKOTO0 Noist. OTHOPOIHOE IIEKTPUIECKOE TTOJIE.

[ToTeHIManbHOCTD 3IEKTPOCTATHUECKOTO MOJIsl. Pa3HOCTh NMOTEHLMANIOB M HAaNpsKEHUE.
[lorenumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. [Torennnan
ANEKTPOCTATUUECKOTO TOJsl. CBA3b HANpPSDKEHHOCTH IMOJII M PAa3sHOCTU IMOTEHLHUANIOB IS
JIEKTPOCTATUYECKOTO NOJIs (KaK OJTHOPOJHOI0, TAaK U HEOJAHOPOJIHOIO).

[TpuHLIMI CyNepHIO3ULINH SJEKTPUUECKUX MOJEH.

[lone Toweunoro 3apsna. Ilone paBHOMepHO 3apshkeHHOW cdeprl. [lome paBHOMEpHO
3apspKeHHOro mo o0wvémy mapa. [lone paBHOMEpPHO 3apsKEHHOM OECKOHEUHOW IIOCKOCTH.
Kaptunsl nMHUN HANPSHKEHHOCTU ATUX TOJIEN Y SKBUIIOTEHLIUAIIBHBIX IOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE. Y CJIOBUE PAaBHOBECHS 3apsi10B.

I[I/I3J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC. I[I/IBJICKTPI/I‘-ICCKHJI MNPOHUIACMOCTh BCIICCTBA.

Konnencarop. DNeKTpOEMKOCTh  KOHJIEHCATopa. DNeKTpOEMKOCTh  IIOCKOTO
KOHJIEHCATOpA.

HapaHHeJIBHOG COCOMHCHUC KOHACHCATOPOB. IlocnenoBaTenbpHOE COCOANMHCHNUEC
KOHACHCATOPOB.

OHeprus 3apsy)KEHHOI0 KOHJEHCATOpa.
JBro>KeHuE 3apsSKEHHOW YaCTHUIIbI B OJTHOPOJHOM AJIEKTPUUYECKOM TTOJIE.

TexHuuecknue yCTpOWCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: DIEKTPOCKOI, 3JIEKTPOMETD,

ANIEKTPOCTATUYECKAs 3alliTa, 3a3eMJICHHE 3JCKTPOIPUOOPOB, KOHICHCATOPBI, T'CHEPATOP
Ban ne I'paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHIUIT ACHUCTBUS JJIEKTPOMETPA.
DNeKTpUYECcKoe MoJIe 3apsKEHHBIX LIAPUKOB.
DNeKTpUUecKoe TOJIE IBYX 3apsSKEHHBIX IJIACTHH.

Monaenb anekTpoctatuueckoro reneparopa (Ban ne ['paada).

IIpOBOJTHHUKH B 3JIEKTPUUYECKOM I10JIE.



DnekTpocTaTudecKasl 3aIuTa.
YCTpoiCTBO U IEUCTBHE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHON EMKOCTH.

3aBHCHUMOCTh SJ'IeKTpOéMKOCTI/I INIOCKOTO  KOHACHCATOpa OT INIomaad IIJIaCTHH,
PAaCCTOAHUA MCXKAY HUMHU U HI/IBJICKTpI/I‘{eCI(Oﬁ IMPOHUITACMOCTH.

DHeprus MeKTPUIECKOT0 MOJIs 3apsKEHHOT0 KOHIEHCAaTopa.

3apsiika u pa3psiika KOHIAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopmusie padbomolt, nPAKMUKyMm.
O1ieHKa CUJ1 B3aMMOJEHUCTBUS 3apsKEHHBIX TEII.

HabGnronenue npeBparieHus: SHEPTUH 3apsHDKEHHOTO KOHIEHCATOpa B DHEPTUIO0 M3ITYUCHUS
CBETOJIMO/A.

I/I3y‘{CHPIC NIPOTCKAHUSA TOKA B LICIIH, conepmameﬁ KOHACHCATOP.

PacnpeneneHHe Pa3sHOCTH  IMOTCHIMUAJIOB (HaprI)KeHI/IH) Inpu  MocjICa0BATCIbHOM
COCANHCHUHN KOHACHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.
Tema 2. llocmoannwlil 31eKmpuyecKuil mox.
Cuia Toka. [1oCTOSHHBIN TOK.

VCIoBUSL  CYIIECTBOBAHUS TIOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McrouHmkm TOKa.
Hanpsoxenue U u OJ1C é.

3akon Oma 11t y4acTKa LeIu.

SHCKTpI/I“ICCKOC COIIPOTUBJICHUC. 3aBUCHMOCTD COIIPOTUBJICHHUA OAHOPOAHOI'O IIPOBOAHHKA
OT €TI0 JJIMHBI U IJI0Maau MONnCpPeYHOro CCUCHU. y,Z[CJ'II)HOC COIIPOTUBJICHUEC BCIICCTBA.

[locnenoBarensHOe, MapamiebHOE, CMEIIAHHOE COCAWHEHHWE TMPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTprueckux menei. [Ipasuna Kupxroda.

PaGoTa snekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna.
MoIIHOCTB AJIEKTpUYECKOro TOKa. TerioBasi MOIIIHOCTh, BbIAENII€EMas Ha PE3UCTOPE.

OJIC u BHYTpEHHEE COMpPOTUBJICHHUE MCTOYHMKA TOKa. 3akoH Owma s TOJHOU
(3aMKHYTOI) 2NEeKTpHUUeCcKoi 1enu. MOIHOCTh HCTOYHHKA TOKa. KopoTkoe 3aMbIkaHue.

KOHI[CHC&TOp B IICTIM IIOCTOSAHHOI'O TOKA.

TexHuueckne ycTpoWCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTat, CUETYUK IIEKTPUIECKON SHEPIUH.



Hemoncmpayuu.
H3MepeHue cuiibl TOKa U HaMPSHKCHUS.

I/ICCJ'IeI[OBaHI/IC 3aBUCMMOCTHU CHJIBI TOKa OT HAIPKCHHUA JIA PE3UCTOpA, JIaMIIbl
HakKaJIUBaHUA U CBETOAHOOA.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX IIPOBOJHUKOB OT [JIMHBI, IUJIOMIAAU
IIOMEPCYHOI'0 CEYCHUA U MaTEpuraa.

HCCHGHOB&HI/IG 3aBUCUMOCTH CHJIBI TOKa OT COIIPOTHBJICHUA TIpU MOCTOAHHOM
HaNpsI’KCHUU.

ITpsamoe m3mepenue D/IC. KopoTkoe 3amplkaHHME rajibBaHUYECKOI'O IJIEMEHTA U OLIEHKA
BHYTPEHHETO COIPOTUBIICHUS.

Crioco6b! coennHeHHst ICTOYHUKOB Toka, DJ[C GaTapeii.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXKY MOJIIOCAMUA UCTOYHHKA TOKA OT CHJIBI TOKA B
LIEIH.

Yuenuueckuii axcnepumenm, nadopamopnvie padbomul, npaKkmuKym.
HccnenoBaHne CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBIICHUS IPOBOIHUKOB.

HccnepoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS J1JIs JITaMITbl HAKaJIUBaHUS.
YBenuueHue npesena u3MepeHus amrnepMeTpa (BOJIbTMETPA).

N3mepenne 3/IC 1 BHYTpEeHHET0 CONPOTUBIICHUSI ICTOYHUKA TOKA.

Uccnenosanue 3aBucumocty /[C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHU MPU KOPOTKOM
3aMbIKaHUH.

HccnegoBanue Pa3HOCTH NMMOTCHIUAJIOB MCIKAY MTOJIOCAMU HCTOUYHHKA TOKA OT CHUJIbI TOKA B
OCIIN.

HccnenoBanue 3aBUCUMOCTH TIOJI€3HON MOIIIHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DnekTpuueckas MPOBOJUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOAUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  CONPOTUBICHUS  META/UIOB  OT  TeMIepaTyphl.
CBepXIpOBOIUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPHUMECHas MPOBOJUMOCTh MOJYHIPOBOJHHUKOB.
CsoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.



DJIEKTPUUYECKUI TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMAIUSA. DIEKTPOIIU3.
3akonsl Dapajes A SIAEKTPOIIN3A.

OnexkTpuueckuii TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSATEIbHBIA pa3psl.
PaznuuHble TUIIBI cCaMOCTOATENBHOTO pa3psaaa. Monnus. [lnazma.

TexHuueckne YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHWE: Ta30pa3psIHbIe JaMIIbl,
AJIEKTPOHHO-JIyueBasi TPyOKa, MOIYHPOBOJHUKOBBIE HMPUOOPHI: IHOMA, TPAH3UCTOP, (HOTOAMON,
CBETOJIMO/, TallbBaHWKa, padUHUPOBAHUE MEIH, BBIUIABKA ATIOMHUHHS, OSJICKTPOHHAsS
MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

3akoHbI A71eKTpoau3a Papajes.

NckpoBoii pa3psan 1 NpOBOJUMOCTh BO3/1yXa.

CpaBHeHue NPOBOJIUMOCTH METAJJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/IA.

Yuenuueckuit 3xcnepumenm, nabopamopnvie padomot, npakmuKym.

Habmonenue snextponusa.

N3mepenue 3apsga 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTHUBIIEHHSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH THOJIA.

Du3nYeCKHl MPAKTUKYM.

Crioco0b!I n3MepeHns: PU3NUECKUX BEJIIMYMH C UCTIONB30BAaHUEM aHAJIOTOBBIX M IH(POBBIX
W3MEpUTENbHBIX MPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TIOTPEIIHOCTH  HM3MEpeHHH  Qu3nueckux BenuyuH. OlleHKa TpaHHMIl
IIOIPELIHOCTEN.

[TpoBeneHue KOCBEHHBIX U3MEPEHUIA, NCCIIEJOBAHMM 3aBUCUMOCTEN (DU3HUECKUX BEIUYHH,
MIPOBEPKA TMPEAJIOKECHHBIX THIIOTE3 (BBHIOOp M3 paboT, OMHCAHHBIX B TEMAaTHYECKUX pasfenax
«Y4YeHNUECKH SKCTIEPUMEHT, J1a00paTOpHbIe paOOThI, MPAKTHKYM)).

Me:xnpeameTHble CBSI3H.

N3yuenue kypca ¢u3uku yriyosn€HHOro ypoBHs B 10 kjacce ocymiecTBIsIETCS € y4ETOM

collep)KaTebHBIX MEXIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.



Mesicnpeomemnvle nonamus, C6A3AHHLIE ¢  U3YUEHUEM  MEmO0008 HAYUHO20
no3HaHUuA: SBIICHWE, HAyYHBIA (akT, TUNOTe3a, (QU3NYeCKas BEJIWYHMHA, 3aKOH, TEOpHs,
HaOJIIO/ICHNE, DKCIIEPUMEHT, MOJACIMPOBAHUE, MOJENb, U3MEPEHUE, MOTPEITHOCTH U3MEPEHUH,
M3MEPUTEIIbHBIC TPUOOPHI, IU(poBas 1adopaTopws.

Mamemamuka: perieHue cucteMbl ypaBHeHUW. JluneitHas ¢QyHkuus, mnapabona,
runepoosia, ux rpaduku u cBoicta. TpuroHomerpuieckue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HX MPOEKLUMU HA OCH
KOOpJUHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JBHXEHUE B KHUBOM mpupone, auddysus, ocmoc, TenaooOMeH
KUBBIX  OpPraHM3MOB, TEIJIOBOE  3arps3HEHUE  OKpYXKarolled  cpedbl,  yTUIM3ALUsL
OMOOPraHNYeCKOro TOIJIMBA Ul BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSKEHHUE U KallWUIAPHBIE SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, IMOJIyYeHHe HaHOMAaTEPUAJIOB, TEIJIOBbIE CBOMCTBA TBEPBIX TEIl, KHUIKOCTEH U
ra3oB, OJKUJKHE KPHCTAUIbI, DOJICKTPUYCCKHAE CBOMCTBA METAIOB, 3JCKTPOJUTHUECKAS
JIVICCOIIMAIINS, TAIbBAHUKA, SJICKTPOHHAS MUKPOCKOTIHSL.

TI'eozpaghua: BnaxHOCTH BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue IBUKEHUI C UCIOIb30BAHUEM MEXaHHU3MOB, YUET CYXOro U
KHUJIKOTO TpPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUMHU (KpOHIUTEHH, pemeéryaTbie
KOHCTPYKILHH), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXAHUKU B TEXHUKE (THPOCKOI, BOJAOMET
U JIpyrue), IBUTaTeslb BHYTPEHHETO CrOpaHusi, MapoBasi TypOHHA, OBITOBOW XOJIOAWIBHUK,
KOHIUIIMOHEP, TEXHOJOTUM TIONY4YEHHS] COBPEMEHHBIX MaTepuaJioB, B TOM 4YHCIIE
HAaHOMATEpUaAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTAaTHYeCKas  3aluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOAHUKOBBIE TPUOOPHL, TaJIbBAHUKA.

11 KUIACC

Pa3znea 4. DiekTpoauHaMuka.
Tema 4. Maznummnoe noe.

B3aumopaeicTBUE MOCTOSHHBIX MAarHUTOB M IMPOBOJHHUKOB C TOKOM. MAarHMTHOE IIOJIE.
Bekrop marauTHOM UHAYKIMU. [[pyHIUMIT Cynepno3uliMi MarHUTHBIX MOJIe. JIMHUM MarHUTHOM
WHIYKIUH.

MarnuTtHoe 1ojie MNPOBOJHHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKA U KPYTrOBOTO
BuTKa). OmbIT DpcTea.

Cuita Amriepa, e€ HampaBJiIeHUE U MOTYJIb.

Cuna Jlopenma, e€ HampaBiIeHHE M MOAYyJb. JIBMKEHUE 3apsOKEHHOM YacTHUIBI B
OJIHOPOJHOM MarHuTHoM mnose. PabGora cuinel Jlopenna.



MarsuTtHoe I0JI€ B BCIICCTBEC. q)eppOMaTHeTI/IKI/I, napa- 1 IMaMaraiC€TukKu.

Texauueckue YCTpOﬁCTBa U TCEXHOJIOTHUYCCKUC TIPOLECCChI: NPUMCHCHHUC IMOCTOSAHHBIX
MarivuToB, OJJICKTPOMArHuTOB, TCCTCP-MYJIBbTUMCTP, OJBJICKTPOABUIATCIIb }IKO6I/I, YCKOPUTEIIN
QJICMCHTAPHBIX YaCTHUII.

Hemoncmpayuu.

Kaptuaa nwHWN WHAYKIIMA MarHUTHOTO TIOJS IIOJIOCOBOTO W TIOJKOBOOOPA3HOTO
HOCTOSHHBIX MAarHUTOB.

KapTI/IHa JIMHUM MAaTHUTHOMU UHAYKIOUW 10Jd JJIWUHHOTO IPAMOIro MHIpPOBOAHHKA U
3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopeiictBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[etictBue cuiibl JIopeHIia HA MOHBI DJIEKTPOJIUTA.

Habmronenue aBrkeHHs MMydKa 3J€KTPOHOB B MATHUTHOM IIOJIE.

[TpuHIUI AEHCTBUS STIEKTPOU3ZMEPUTENIBHOTO MPUOOPA MArHUTOIIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomuoi, npaKkmuxym.

HccnenoBanre MarHuTHOTO MOJIS TOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOMCTB (peppOMarHeTHKOB.

HccnenoBanue 1eiMCTBUSA IOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibsl Ammepa.

W3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHUJIBI TOKA.

Ornpenenenre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomazHumuan uHOYKYUs.

SBneHne BIEKTPOMArHUTHOM WMHAYKIMU. [loTok BexkTtopa MarHuTHOM uHAyKnuu. I1C
MHAYKIMU. 3aKOH 3JEKTpOMarHUTHOM uHAykunun Papanes. BuxpeBoe aiieKTpuueckoe IoJIe.
Toxku dyko.

O/1C nHAYKIMK B TPOBOAHMKE, IBUXKYILIEMCSI B OJTHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHAYKTMBHOCTH B LENM IOCTOSHHOIO TOKa. SIBieHue
camonHaykiuu. DJIC caMOMHAYKIIMH.

9HepFI/I$[ MAaramMTHOTI'O ITOJIA KaTyHIIKHU C TOKOM.



3J'ICKTpOMal"HI/ITHOC IIOJIC.

Texauueckue YCTpOﬁCTBa 1 TCXHOJIOTHYCCKUC MPOUECCChl: MHAYKIINOHHAS I1€4Yb, COJICHOU,
3amurTa OT JJICKTPU3alu TCJI IPHU JBHUKCHUH B MArHUTHOM I10JIC 3emin.

Hemoncmpayuu.
HaGmroieHue siBIeHUS SIEKTPOMArHUTHON UHTYKITHH.

HccnegoBaHne 3aBHCHMOCTH SI[C HHAYKOUU OT CKOPOCTHU HU3MCHCHUA MArHUTHOTI'O
IIOTOKa.

IIpaBuno Jlenna.
[Tagenne MarauTa B aJIOMUHUEBOW (METHOMN) TpyOe.
SIBrieHnEe CaMOMHAYKIMU.

HccnegoBaHnue 3aBUCHUMOCTH QI[C CaAMOUHAYKIUHU OT CKOPOCTH U3MCHCHUSA CHJIBI TOKA B
OCIIN.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomot, npaKmuKym.
HccnenoBanue sBieHUs dJIEKTPOMATHUTHON UHAYKIWH.

Ornpenenenre MHIYKIUA BUXPEBOTO MArHUTHOTO TOJIA.
HccnenoBanue siBIEHUS CAMOUHIYKIIMH.

COopka Mozie)I AJICKTPOMArHUTHOTO TeHepaTopa.

Pa3gea 5. Kosie0anus u BOJIHBI.
Tema 1. Mexanuueckue xKonreoanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.

['apmonnueckue  koinebanua. KuHemaTnueckoe W JUHAMUYECKOE  ONHCAHHE.
DHepreTuyeckoe ONUCaHue (3aKOH COXPAaHEHHUsS  MEXaHUYecKod sHepruu). BeiBon
JUHAMUYECKOIO  ONMCAaHUS TapMOHMYECKMX KojeOaHMM M3 MX OJHEPreTM4eckoro u
KMHEMAaTUYECKOTO OIUCAHUS.

Ammutyna u Qasza xonebanuid. CBA3b aMIUIMTYIbl KOJEOaHHW HCXOAHON BEIMYHMHBI C
aMIUIMTYIaMU KoJeOaHNi e€ CKOPOCTH B YCKOPCHHSI.

[lepron u yacroTa konebanuid. [leproa Manbix cBOOOAHBIX KOJIEOAHUNA MAaTEMAaTHIECKOTO
MasiTHHKa. [lepuon cBOGOHBIX KOsleOaHUH PY>KUHHOTO MAasTHUKA.

[TonsiTHe 0 3aTyxaroumx Kojaebanusx. BeiHyxaeHHbIe koneOanus. Pezonanc. PesonancHas
KpuBas. BiausiHue 3aTyxaHust Ha BUJ pe30HAHCHOW KpUBOMl. ABTOKOIE0aHUSI.

TexHu4ecKkrne yCTpPOWCTBA M TEXHOJOTWYECKHE TMPOLIECCHl: METPOHOM, 4Yachl, Kayelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.



Hemoncmpayuu.
3amnmch KoaeOaTeIbHOTO IBUKCHUS.
Hab6nronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJICOAHMI Ipy3a HA HUTH OT aMILUTHTY/IbI.

HccnenoBanue 3aTyxarwmux KojaeOaHUl M 3aBUCHMOCTH TIEPHOIa CBOOOIHBIX KOJICOaHUA
OT COIIPpOTUBJICHHA.

HccnenoBanne koie0aHU Tpy3a HAa MACCHBHON MPYXHHE C IeNbl0 (OPMUPOBAHHUS
npeAcTaBiIeHU 00 UaeanbHOU MOJIEITH MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NIPU KOJIeOaHUAX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

HaGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomoi, npaKkmuxkym.

H3mepenue nepuojia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U MPYKUHHOTO MAasiTHUKOB.

N3ydeHure 3aKOHOB JABMKEHUS TeJa B X0/Ie KoyieOaHUil Ha yIpyrom mojiBece.

W3ydeHre ABMKEHUS HUTSHOTO MasiTHHKA.

[TpeoOpa3oBanue SHEPTUH B MIPYKHHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOMIUX KOJIeOaHMA.

HccnenoBanue BEIHYKICHHBIX KOJIeOaHUH.

Tema 2. dnekmpomaznummule Koredanus.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B HJICATHLHOM
kosjeOareabHOM KOHType. ®Popmyna Tomcona. CBs3p aMIUIMTYIbl 3apsiia KOHIEHcaTtopa ¢
aMIUTUTYION CUJTBI TOKA B KOJIeOATeIbHOM KOHTYpE.

3aKoH COXpaHEHHs SHEPTUHU B HI€aJIbHOM KojeOaTeIbHOM KOHTYpE.

3aryxammuye 3JeKTPOMarHUTHBIE KoJieOaHWs. BBIHYKICHHBIC 3JCKTPOMArHUTHBIC
KOJIcOaHus.

IlepemeHHBI TOK. MOIIHOCTH INEPEMEHHOIO TOKAa. AMIUIMTYIHOE M JACHCTBYOIIEE
3HAUEHUE CUJIbI TOKA M HANpSKEHUs IPU Pa3IndHOi popMe 3aBUCUMOCTH NEPEMEHHOTO TOKA OT
BPEMEHHU.

CunycouaanbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOp M KaTyIlIKa WHIYKTUBHOCTH
B LIENM CUHYCOUJAJIBLHOIO MIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHHiA.

Wneanvueiii Tpanchopmatop. [IpousBoacTBoO, mepempada U MOTPeOJICHUE SICKTPUICCKOM
SHEPIHH.



DKOJIOTUYECKUE PHUCKUA TMPHU NPOU3BOJACTBE 3JEKTpodHepruu. KymnbTypa ucnonb3oBaHUA
3JIEKTPOIHEPTHUH B OBCETHEBHOM KU3HH.

TexHuyeckne ycTpoWCTBa U TEXHOJIOTMYECKHE TMPOLECCHl: 3JIEKTPUYECKUI 3BOHOK,
reHEpaTop NEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpoIepeiay.

Hemoncmpayuu.

CB0OOHBIC PTIEKTPOMArHUTHBIE KOJICOaHMS.

3aBUCHMOCTB YaCTOTHI CBOOOHBIX KOJICOAHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.
OcuiorpaMmbl JIGKTPOMArHUTHBIX KOJICOAHHI.

['enepaTop HE3aTyXaIMIUX YJIEKTPOMATHUTHBIX KOJIeOaHUH.

Monens 3eKTpOMarHUTHOTO TeHepaTopa.

BreinyxaeHHbIe CHHYCOHIaTbHBIC KOJIeOaHus.

Pe3ucrop, karymika HHAYKTUBHOCTH ¥ KOHJIEHCATOP B IIETH MIEPEMEHHOTO TOKA.

Pe3onaHc mpu mocienoBaTeIbHOM COEOUHEHMM PE3UCTOpa, KATYIIKH HHIYKTUBHOCTH U
KOHJIeHcaTopa.

VYCTpoicTBO M MPUHLIMIT IEUCTBHS TpaHchopMaTopa.

MoJenb TUHUM 2IEKTPONEPEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, nPAKmuKym.
Nzyuenue tparnchopmaropa.

HccnenoBanne NepeMEHHOIO TOKA 4Yepe3 MOCIIEeN0BATEIbHO COSAMHEHHBIE KOHAEHCATOD,
KaTyIIKY U PE3UCTOP.

HaOroneHue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIENH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbLE 60JIHDL.

MexaHuueckue BOJHBI, YCIOBHS UX pacnpocTpaHeHus. llomepeuHble M NpOaOJIbHBIE
BOJIHBL. [lepuon, CKOpOCTh pacnpocTpaHEHMs U AjuHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IPeJIoMIIEHUE, UHTepPepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. ' poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHHE OKPYKAIOUIEN CPEBI.

SHCKTPOMBIHI/ITHBIG BOJIHEL. Y CJIOBUSA HU3JTyUYCHUSA DJICKTPOMArHUTHBIX BOJIH. Bzaumuas
OpuCHTAlHA BEKTOPOB B 3J'IeKTpOMaFHI/ITHOI\/II BOJIHE.



CBolicTBa  2JIEKTPOMarHUTHBIX  BOJIH: OTpPaXKCHHWE, MPEIOMIIEHHE, NOJApU3aLus,
nHTepdepeHus u 1udpakuus.

[Ikana >MeKTPOMAarHUTHBIX BOJH. [IpMeHEHHE >JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLUIIBI pAANOCBA3Y U TeNeBUACHUA. Paaronokamms.

DJIEKTPOMArHUuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

Texanaeckue YCTpOfICTBa U MPAKTUYCCKOC NPHUMCHCHHUC. MY3LIKAJIBHBIC WMHCTPYMCHTHI,
pagap, paauompuéMHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-meus, yabTpa3ByKoBas
AUArHOCTHKA B TCXHUKEC U MCAUIINHC.

Hemoncmpayuu.

O6pa3oBaHue U pacIpOCTPaHEHUE MONIEPEYHBIX U TTPOI0JIBHBIX BOJIH.

Konebmromeecs Te0 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Habmronenue oTpaskeHus U MpeJoMIICHHUSI MEXaHUYEeCKIX BOJIH.

Habmonenue nnrepdepeHunu u AuQpakiuy MEXaHM4eCKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBoiicTBa yiabpTpa3ByKa U €ro IpUMEHEHHUE.

HaGmronneHne CBSI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AaMIUTUTYAOW M YacTOTOU
KOJICOaHUI.

HccnenoBanne  CBOMCTB — DIICKTPOMAarHUTHBIX — BOJIH:  OTPaXEHHWE, IPEIOMIICHHE,
noJsipusanus, Tudpakuus, HHTepQepeHIus.

O6HapyxeHue HHPPAKPACHOTO U YIbTPadUOIETOBOTO U3TyUEHUH.
Yuenuueckuit 3xcnepumenm, nadbopamopnsvie padomut, RPAKMUKYM.
M3ydeHne mapaMeTpoB 3BYKOBOM BOJIHBI.

M3ydeHne pacpocTpaHeHHS 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
Tema 4. Onmuxa.

[IpsiMmonHETHOE pacIpoCTpaHEHHE CBeTa B OJHOpoAHOM cpene. Jlyu cera. ToueuHbii
HCTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue M300pakeHUN B TIIIOCKOM
3epkaie. Ceprudeckue 3epkana.



[lpenomnenue cBeTa. 3aKOHBI TMPEJIOMIICHHS CBeTa. AOCOTIOTHBIA TOKa3aTehb
npenomiieHns. OTHOCUTENBHBIM TOKa3aTeab NperomieHus. [locTOSHCTBO 4acTOTHl CBETa W
COOTHONICHHUE JITMH BOJIH MPU MEPEX0Ae MOHOXPOMATUYECKOI'O0 CBETA Uepe3 I'PAaHUILy pasjelia
JIBYX OINTUYECKUX CPEI.

Xon myueit B npusMme. Jucnepcus ceeta. CroxHbIi cocTaB Oenoro csera. L{erT.

[TonHoe BHyTpeHHEe oTpakeHHe. [IpeaenbHblil yroia nNoJIHOTO BHYTPEHHETO OTPAKEHUS.

CoOuparomme u pacceuBaromMe JuH3bL. ToHkas smH3a. DOKYCHOE pacCcTOsHHE W
OTITHYECKasl CHJIa TOHKOHW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSIHHS TOHKOW CheprudecKon
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO MTOKa3aTes PEeTOMIICHHS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox iayya, IpOLIEIIETro JUH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ IJJaBHOM ONTHYECKOM OCH.
[TocTpoenne n300pakeHU TOYKH 51 OTpe3Ka IpsAMOM B coOuparonmx
Y PacCeMBAIONINX JIMH3aX U UX CUCTEMAX.

OnTuueckue nmpubdopsl. Pazpemaromas cnocoOHocTs. ['11a3 kak ontudeckas cucreMa.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass onrtuka. Wutepdepenmmsi cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAONIOIGHNUsT MaKCUMyMOB U MHHHUMYMOB B UWHTEp(EpEHIIMOHHON KapTUHE OT MABYX

KOTCPCHTHBIX HCTOYHHUKOB. HpI/IMepI)I KJIACCUYCCKUX I/IHTep(l)epeHHI/IOHHI)IX CXEM.

Hudpakuus  cBera. JudpakimmonHas pemérka. YciaoBue HAONMIONEHUS TIIABHBIX
MaKCUMYMOB IIpH [aICHUU MOHOXPOMATHYECKOI0 CBETa Ha JU(PPAKLIUOHHYIO PELIETKY.

[Tonsipuzarus cBera.

TexHu4eckne yCTpPOHCTBA M TEXHOJOTHYECKHE TMPOIECChI: OYKH, JyIMa, IEePUCKOI,
(doToanmapar, MHKPOCKON, NPOSKIMOHHBIA ammapar, MPOCBETICHWE ONTHKH, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npesomMieHus CBETa.

HabGmroieHre moHOTro BHYTPEHHET0 OTpakeHus. Moielb CBETOBO/IA.

HccnepoBanue xoaa CBETOBBIX MTYYKOB U€pe3 MIIOCKONAPAILIEIbHYIO INIACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3aX.

MOI[eJ'II/I MHKPOCKOIIa, TCJICCKOIIA.

Hab6mronenue nateppepeHinm cBeTa.



Habmronenue 11BETOB TOHKUAX IUIEHOK.

Habmonenue nudpakuuu ceeta.

N3yuyenune nudpakiiMOHHON PEIIEéTKH.

Hab6mronenue qudpakiinOHHOTO CIIEKTpa.

HabGmronenue aucnepcun cBeTa.

HaGuroieHre mosisipu3auy CBeTa.

[IpumeHeHune noysIpOuI0B AJIs U3YyUEHUSI MEXaHUUYECKUX HAIPSIKEHUH.
Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.
N3mepenne nokazaress MpesioMIeHUs CTEKJIa.

HccrnenoBanue 3aBUCHMOCTH (POKYCHOTO PAacCTOSHHUS OT BEIECTBa (Ha MPUMEPE KHIKHX
JIMH3).

N3mepenune pOKyCHOT0 pacCTOSIHUS PACCEUBAIOIINX JIHH3.

[TonydyeHnue u3o06paxkeHUs: B CUCTEME U3 IFIOCKOTO 3epKaja U JIMH3BI.
[Tonmyuenue n300pakeHHs B CUCTEME U3 IBYX JIHH3.

KoncTtpyrnpoBanue TeeCKONMUECKUX CHCTEM.

Hab6mronenue audpakuun, nHTEpGEPEHITNN U TIOJSIPU3AIIN CBETA.
N3ydeHre noasipu3aluy CBETa, OTPaKEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.
N3yuenne nunTepdepeHIm Ja3epHOro U3JIy4eHUs Ha IBYX LIEJIsX.
HaGmronenue qucnepcum.

Habmtonenue u uccnenopanue qupakiMOHHOTO CIIEKTPA.

H3MepeHue IMHBI CBETOBOM BOJHBI.

[Tonyuenue criekTpa U3My4eHHUs] CBETOMO 12 IPU MOMOIIH TU(PAKINOHHON PEHIETKH.
Pa3nea 6. OcHOBBI cieUAJILHON T€OPUH OTHOCHTEIbHOCTH.

['panubl MPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. [locTynaTbl cnenHalbHOW TEOpUHU
OTHOCHUTEJILHOCTH.

[TpoctpancTBeHHO-BpeMeHHON — uHTepBai.  IlpeoOpasoBanust  Jlopenma.  YcioBue
MPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHM M COKpallleHHe
JUIMHBI.



3HCpFI/I}I " UMITYJIBC pCH}ITHBHCTCKOﬁ YaCTHUIIBI.
CBs13b MaccChI C SHCPFHGﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIBI. 3Hepr1/1;1 ITOKOI.

TexHuueckne yCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIYTHUKOBBIE NMPUEMHUKH,
YCKOPUTEIN 3aPSKEHHBIX YaCTHLL.

Y4eHnueckuil SKCIIepUMEHT, 1ab0paTOpHbIE pabOThI, IPAKTUKYM.

OmnpeneneHre UMIYJIbCAa M SHEPIHMU PEISATUBUCTCKUX YacTll (1o ¢ororpagusM TPEKOB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paspnen 7. KBanToBas ¢pusuka.
Tema 1. KopnycKynapHno-60110801 0yanu3m.

PaBHOBecHOE TemioBOe W3JIydeHUE (M3TydeHHe aOCONIOTHO YEPHOro Tena). 3aKoH
cMmemieHus: Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYIIBC (DOTOHA.

®otordpdext. OnbiTel A. I'. CroneroBa. 3akonsl ¢orodddexra. YpaBHenue DHHIITEIHA
st hotodrpdexra. «KpacHas rpanuna» portodrddekra.

JlaBneHue cBera (B YacTHOCTH, [ABJICHHE CBETa Ha aOCOJIIOTHO IOIVIOIIAIONIIYIO H
abCoIIIOTHO OTpaskarollyto noBepxHocTh). OnbIThl I1. H. Jlebenena.

Bonnossie cBoiictBa yactull. Bonnel ae bpoitng. JlnuHa BosiHbl A€ bpoins u pasmepsl
o0lacTd  JOKaNW3alMKM  ABIDKyHIeHcs  vacTumpl.  KoOprmycKyaspHO-BOJIHOBOM — Ayallu3M.
Judpakiys 37eKTpOHOB Ha KpUCTaILIaX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoueHus Heonpeneia€Hnocteil ['eizendepra.

TexHuyeckue ycTpoicTBa M TEXHOJOTMYECKHE IMPOLIECCHl: CHEKTPOMETpP, (HOTOIIEMEHT,
(oToaTUMK, TYHHEIbHBI MUKPOCKOII, COJTHEYHAs OaTtapes, CBETOAHOI.

Hemoncmpayuu.

®dotorh ekt Ha yCTaHOBKE C ITMHKOBOM TIIIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (GoTOdIPdeKTa.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHHUS TIOTYIPOBOAHUKOB OT OCBEIIEHHOCTH.
Cseroauos.

Conneunas 6artapes.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, npaKmuKym.
HccnenoBanue Gorope3ncropa.

N3mepenne nocrosinHo# [lnanka Ha ocHOBe ncciienoBanus Gorodddexra.



HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€PE3 CBETOAUO/I OT HAIPSIKEHHU .
Tema 2. Duzuxa amoma.
OMNBITHI TTO UCCIIEIOBAHMIO CTPOEHUs aToMma. [lmanerapHas Moaens atoma Pesepdopaa.

[Toctynatel bopa. M3nyuenue u mornomeHne (pOTOHOB MPH MEPEXOEe aTomMa C OJIHOTO
YPOBHsI DHEPI'UU Ha APYTOu.

Bunel criektpoB. CiekTp ypoBHEN 3HEPIMH aTOMa BOAOPOJIA.
CrioHTaHHOE U BBIHY)XKJCHHOE U3llyuyeHue cBeta. Jlasep.

TexHUUecKre yCTPOWCTBA M TEXHOJOTHMYECKHE TMPOLECCHl: CHEKTPAIbHBIA aHAIU3
(cnekTpockon), 1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens omnbita Pesepdopna.

Hab6nronenne nuHeHYaThIX CIICKTPOB.

YCTpolcTBO M IEMCTBHE CUETYMKA HOHU3UPYIOIIUX YaCTHII.
OrnpeeneHue IITUHBI BOJHBI JIJA3EPHOTO U3JTYICHHUS.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomot, npaKmuKym.
HaGuroieHne TuHEeHYaToro CreKTpa.

HccnepoBanue criekTpa pa3pekeHHOI0 aTOMapHOTO BOJOpPOAA U M3MEPEHHE MOCTOSHHOU
PunGepra.

Tema 3. Quzuxa amommnozo m)pa U IJIEMEHMAPHbBIX Hacmuuy,.

Hyxnonnass monens siapa [eiizenOepra—MBanenko. 3apsn sapa. MaccoBoe YuCio sapa.
H3oTorsbl.

PannoaktuBHOCTh. Anb(a-pacnaj. DIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacman. ['amma-
W3IIy4eHHE.

3aKOH pPaJMOAKTUBHOrO pacmnajna. PanmoakTuBHble H30TOIBI B Ipupone. CBoiicTBa

MOHU3HPYIONIETO U3Ty4YeHUs. BiMsHue painOaKTHBHOCTH Ha JKUBBIE OpraHU3Mbl. EcTeCTBeHHBIN
¢don m3nydenus. Jlozumerpusi.

OHeprus cBs3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepusie peakuuu. Jlenenue u cuHTe3 sAAep. SaepHeie peakTophl. IIpoGiemsr

yIpaBIsIEMOr0 TEPMOSAEPHOTO CHUHTE3a. OKOJOIMYECKHE AaCMEKThl pa3BUTUS  sJIEPHOMU
SHEPreTUKU.

MCTOIIBI perucTpainvi U UCCIACAO0BAHUA JICMCHTAPHBIX YaCTHII.



DyHIaMEHTaIbHbIE B3aUMOJCHCTBUA. bapuoHbl, Me30HBI U JentoHsl. [Ipencrasinenue o
CrangaptHoit Moaenu. KBapk-Tiit0OHHAsI MOJIENb aAPOHOB.

®usuka 3a npeaenamu CtannapTHoi mojenu. TéMHas MaTepust U TEMHas YHEPTUSL.

EnuHCTBO DM3MUECKOil KapTHHBI MUpA.

TexHudeckrue yCTpOMCTBA U TEXHOJOTMYECKHUE IIPOLIECCHI: AO3UMETpP, Kamepa BuiibcoHa,
SNICPHBIA  PEAKTOp, TEPMOSIAEPHBIM peakTop, aTromMHass Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuii 5xkcnepumenm, nabopamopnsie padomaol, RPAKMUKyM.

HccnenoBanue TpekoB YyacTHil (110 TOTOBBIM (poTorpadusim).

HccnenoBanue painoakTUBHOTO (POHA C UCIOIB30BAHUEM J1I03UMETPA.

N3yueHue nornomeHus 0eTa-4yacTULl aTFOMUHHEM.

Paznea 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.

Otanbl  pa3BuTUd  acTpoHomuM. [IpuknagHoe W MHPOBO33PEHYECKOE 3HAUYCHUE
acTpoHOMMHU. IIpuMEHMMOCTh 3aKOHOB (U3UKU 1 OOBSCHEHUS HNPUPOABI KOCMHYECKUX

00BEKTOB.

MCTOI[BI ACTPOHOMHYCCKUX HCCHGHOB&HHﬁ. COBpeMeHHLIG OIITUYCCKHUE TCICCKOIIBI,
PaauoOTEIICCKOIIBI, BHCaTMOC(l)CpHaH ACTPOHOMUA.

Bun 38€31H0r0 Heba. Co3Be3ausi, spKue 3BE3/1bl, MJIAHETHI, UX BUANMOE ABH)KEHHUE.

ConHeuHas cuctema.

Comnue. ConHeunast akTuBHOCTh. McTounuk snepruu ComHIla U 3BE31.

3BE31pl, MX OCHOBHBIE XapakTEpUCTUKU. JluarpamMma «CHEKTpaJbHBIM Kjacc —
CBETUMOCTbY». 3BE3/IbI TJIABHOM MOCIIEI0BATENFHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISt
3BE3]] IUVIABHOM  IIOCJIENOBATENIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbIE

MPEACTABICHUS O MPOUCXOXKACHUH U 3BoJtorrK COJIHIIA U 3BE3T. DTaIlbl )KHU3HH 3BE3I.

Muneunsiit [IyTs — Hama ["anaktuka. [lomoxenue u amwxenne Comuna B ['anaktuke. Tums
rajakTuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B A1pax rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. Paz6eranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonooenus.



HaGmionenuss 3BE3qHOrO Heba  HEBOOPYXKEHHBIM — TJ1a30M  C  HCHOJIb30BAaHUEM
KOMITBIOTEPHBIX ~MPWJIOKEHUH JJI1  ONpeAesieHUus] TIOJOKEHUs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be31si CEBEPHOIO NOJyIIApUs U IPKUE 3BE3/IbI.

Habmtonenus B Teneckorn JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTICHUH.
DOu3uYecKuid NPAKTHKYM.

Crioco0Ob!I n3MepeHus: PU3NUECKUX BEJIMYHMH C UCIOJIb30BAaHUEM aHAJOIOBBIX U IIM(POBBIX
U3MEPHUTENIBHBIX NPUOOPOB U  KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE ~ TOTPEIIHOCTH  M3MepeHHH  Qu3nueckux BenuuuH. OlleHKa  TpaHMIl
IIOTPELIHOCTEN.

[TpoBeneHue KOCBEHHBIX U3MEPEHU, NCCIIeI0BaHUN 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH,
MPOBEpKa MPEAJIOKEHHBIX TUIOTe3 (BBIOOP M3 paboOT, OMMCAHHBIX B TEMAaTUYECKUX pazjienax
«YYEeHNYEeCKUI HKCIIEPUMEHT, JJAOOPAaTOPHBIE pAOOTHI, IPAKTHKYM).

Oo6o01maroniee NOBTOpPEeHME.

OO0oOmenre ©  cuUcTeMaTH3allUs — COJEpXaHMUsA  pa3fenoB  Kypca  «MexaHukay,
«MonexynspHass pu3nKa ¥ TEpMOJUHAMUKA», «IJNEKTpoAuHaMuKa», «KoiebaHus u BOJHBIY,
«OCHOBBI CHEIMAIbHONH TEOpPHUM OTHOCUTENbHOCTH», «KBaHTOBas ¢Qusuka», «SIeMEHTbI
ACTPOHOMHUU U aCTPOPUIUKI».

Ponp ¢u3mku u acTpoHOMUM B 3KOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAIBLHOW U
3THYECKON cdepax [eATeIbHOCTH YeJIoBeKa, pojb M MeCTo (U3MKH M acTpOHOMHUU B
COBPEMEHHOM HAy4HOM KapTHHE MHpaA, 3HAYCHHE OIMUCATEIIbHOW, CHUCTEMAaTHU3UPYIOLIEH,
O0OBSICHUTEIIPHOW M TIPOTHOCTHYECKOW QYHKINN (PU3HUECKON TEOPUH, POJIb (PU3UUECKON TEOpUHU
B (popMHpOBaHUM TPEACTABICHUN O (PU3UYECKON KapTUHE MHpa, MECTO (PU3UYECKON KapTHUHBI
MHpa B 00I1IeM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHUM O MPUPOJIE.

MeﬂmpeuMeTHme CBHA3H.

N3yuenue kypca ¢u3uku yriyosi€HHOro ypoBHs B 11 kjacce ocyllecTBIsIETCS ¢ y4ETOM
COJepXKATEIbHBIX MEXIIPEIMETHBIX CBsI3€H C KypcaMH MaTeMaTWKH, OWOJIOTUH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnsvle  NOHAMUA, C6A3AHHbBIE C  UYUEHUEM  MEMO006  HAYUHO20
no3nanuA: sBI€HUE, Hay4yHbId (akT, TUnores3a, (u3NyecKkas BeIUYMHA, 3aKOH, TEOpHUs,
Ha0I/I0/IeHNE, SKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3MEPEHUE, MOIPEUITHOCTH U3MEPEHUH,
U3MepHTeNbHbIe MPUOOpPHI, IH(ppoBas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHEHHI. Tpuronomerpuueckue (QyHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOpBl M uX
MPOEKIIMM HAa OCHU KOOPJWHAT, CIIO)KeHHE BEKTOPOB. [Ipou3BOMHBIE 3JI€MEHTapHBIX (DYHKIIHM.
[pu3Haku o 00U TPEYTONBHUKOB, OTIpeAeSICHHIE TUIOMAIN IUIOCKUX (HUryp 1 00béma Ted.

Buonozua: >nextpuyeckue SBICHUS B KUBOW IMPHUPOJE, KOJieOaTelbHbIE JBHKCHUS B
JKUBOM  TIPUPOAE,  DKOJOIMYECKME  PHUCKA  IPU  HPOU3BOJACTBE  DIIEKTPOIHEPIHH,
JJIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKpPY)KAIOIIEH Cpenbl, YJIbTpa3ByKoBas JUArHOCTHKA B
MEJIULIMHE, ONTUYECKHUE SIBJICHUS B )KUBOW MIPUPOJIE.



Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTaJZIMYECKass CTPYKTypa TBEPABIX TeEl,
MeXaHU3Mbl 00pa30BaHusl KPUCTAIIMUECKOM perEéTKH, CIIEKTPaIbHbIN aHaIu3.

T'eocpaghusa: MarHuTHBIE TONIOCA 3€MJIH, 3aJIEKU MArHUTHBIX Py, (OTOChEMKA 3eMHOU
MIOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHUE OCTOSHHBIX MATHUTOB, JIEKTPOMAarHUTOB, dJIEKTPOJABUTATEIb
Slko0u, reHepaTOp TMEPEeMEHHOIO TOKA, HWHAYKIMOHHAs Ie4b, JIMHUU DIIEKTporepeaad,
JIEKTPOJBUraTelNlb, pajaap, paguonpuéMHMK, TeJeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3ByKOBass JMATHOCTUKA B TEXHHUKE, IPOCKLUMOHHBIM anmapar, BOJOKOHHAs OITHKA,
cojJHeyHas O6arapesi, CIIyTHUKOBbIE IPUEMHHUKH, sJIEpHAsi SHEPreTUKA U SKOJIOTUYECKHUE aCIEKThI
€€ pa3BUTHI.

INTAHMUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3MKE HA YPOBHE
CPEJHET'O OBILIETI'O OBPA3SOBAHMAIIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/bTaThbl OCBOCHUS yueOHOro npeameTra «Du3nka» JOIKHBI OTPaXKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCsI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpPHMEHTAllMi, IIO3UTUBHBIX BHYTPEHHHX
yOeXaeHud, COOTBETCTBYIOIIMX TPAJAWLIMOHHBIM IEHHOCTSM pOCCHICKOro  00IecTsa,
pacIIMpeHue >KU3HEHHOTO OMNbITa M OIBbITA JESATENIBHOCTH B IPOLIECCE PEAM3alliid OCHOBHBIX
HaIpaBJIEHUH BOCTIMTATEIbHOMN JESITEIHOCTH, B TOM YHCJIE B YACTH:

IrpaKaIaHCKOro BOCIIuTAHUA:

c(OPMHUPOBAHHOCTh T'PAKAAHCKON MOZULUH O0YYArOIIErocss KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IIECTBa;

NPUHATHE TPAJUIHOHHBIX  OOIIEUENIOBEYECKUX TyMAaHHUCTUYECKMX M JE€MOKpPATHYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TPakIaHCKOro OOIIeCTBa,
y4acTBOBaTh B CAaMOYIPABJICHUHU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHUE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C UX (YHKUUSMHU U
Ha3HAYECHUEM,;

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU IEATEIILHOCTH.

NAaTPUOTUYECCKOI0O BOCIUTAHUSA:
C(l)OpMPIpOBaHHOCTB pOCCHﬁCKOfI Fan(HaHCKOﬁ HACHTUYHOCTHU, IATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSIM POCCHUCKHX YUEHBIX B
obnacTu pU3UKU U TEXHUKE.



AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBEJCHHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYAllMI0 W NPUHHMMATh OCO3HAHHBIE PELIEHMs, OPUEHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIBHOCTH YYEHOTO;
OCO3HaHME JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOMUUBOrO OyAyILEro.

ICTETHICCKOIO BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(buzmveckoit HayKe.

TPYAOBOIo BOCIIUTAHUSA:

WHTEpPEC K Pa3IMuHbIM cepaM MpoPecCHOHATBHON ACATCIEHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3KMKO W TEXHHMKOW, yMEHHE COBeplIaTh OCO3HAHHBIA BbIOOp Oynymed mnpodeccun u
pean30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpa30BaHMIO B oOjacTu (U3MKK Ha
MPOTSHKEHUM BCEH )KU3HU.

IKOJOIrH4e¢CKOro BOCMMTaHusA:

c()OPMUPOBAHHOCTh ~ JKOJIOTHMUYECKOW  KYJIbTYpPBI, OCO3HAaHHE TJIOOAILHOTO  XapakTepa
9KOJIOTUYECKHX MPOOJIEM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUI B OKPYXKAIOLIECH CpPEAE HA OCHOBE 3HAHMS LIEJIECHU
YCTONYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

pacuIupeHue OIbITa AEATEIbHOCTH SKOJOTUYECKOW HAMpaBICHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHUH 1o Pu3MKe.

HEeHHOCTH HAYYHOT0 MO3HAHMUS:
Cc(OPMHUPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
¢bu3nveckoil HayKu;

OCO3HAHHE LIEHHOCTH HAy4HOH [eATEeIbHOCTH, T'OTOBHOCTh B IpOLIECCE H3YUYECHHS] (PU3UKU
OCYILIECTBIIAT MPOEKTHYIO U UCCIIEN0BATENBCKYIO JEATENBHOCTh MHANBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbHI

I[Ho3naBaTebHBIE YHUBEPCAIbHbIE YUeOHbIe 1eHCTBUS
Ba3oBhbIe JJornuyeckue AeicTBUA:

CaMOCTOSATENIbHO  (hOpMynHpoBaTh W  aKTyaJU3UpoOBaTh MpobieMy, paccMmaTrpuBaTth €&
BCECTOPOHHE;

OIIPEAEIIATH LENIN AESATEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBAEMBbIX (PU3UUYECKUX SIBICHUSX;



pa3pabaTbIBaTh IUJIaH PELICHUs NMPOOJIEMBbI ¢ YYETOM aHajM3a MUMEIOIIMXCS MaTepUalbHbIX U
HEMATEpPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [I€ATEIHOCTD, OLICHUBATh COOTBETCTBUE PE3yIbTAaTOB LEJISAM, OLICHUBATD
PHUCKH IIOCIEACTBUN JEATECIBHOCTH;

KOOPDJMHUPOBaTb U  BBIIOJHATE pPabOTy B  YCIOBUSAX PpEAJIBHOr0, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NPH PEILICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBbIe ncciienoBaTe/IibCcKHe JeiicTBUSA.

BJIAJICTh HAYYHON TEPMHHOJIOTUEH, KIIFOUEBBIMH MTOHATUSIMHU U METOAaMU (U3NYECKOI HAYKH;
BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOU JEATEIBHOCTH B 001acT (PU3UKH,
CHOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIIeHHs 3ajad
(bU3HUYECKOTO COJIePIKaHMS, IPUMEHEHUIO Pa3INIHBIX METO/I0B TTO3HAHMUS;

BJIAJICTh BUJAMU JICATCIHOCTH IO TIOJYYCHUIO HOBOTO 3HAHUS, €ro HHTEepPIpETaIHH,
MpeoOpPa30OBaHUI0 W MPUMCHCHHIO B PA3UYHBIX YYEOHBIX CHUTyalHsIX, B TOM 4YHUCJIE TIpU
CO3aHUU YYEOHBIX MMPOEKTOB B 00JIaCTH (PU3UKU;

BBISBJIATH MPUYUHHO-CIICACTBCHHBIE CBS3M M aKTYaIIM3UPOBATH 3a7ady, BEIBUTATh THIIOTE3Y €€
pelleHus, HaXOAUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEP)KIIEHUH, 3a]1aBaTh apaMeTphl
Y KPUTECPUH PEIICHHUS;

aHAIM3UPOBATh MOJTYyYCHHBIE B XOJI€ PEHICHUS 3aJaud Pe3yabTaThl, KpUTHUECKH OLIEHUBATH MX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0OPa30BATENBHOU JEATEIHHOCTH, B TOM
YHCIIC IPH U3YICHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (DU3UKE B PAKTHYECKYIO 00JIACTh KHU3HEACATSILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE MJICH, TIPEJTIaraTh OPUTHHAIBHBIC TIOIXOBI U PEIICHIS;

CTaBUTH MPOOJIEMBI U 33724, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

PabGora ¢ undgopmaumeii:

BJIAJICTh HABBIKAMH TOTy4eHHSI HHQOpMAIUK (PU3NUECKOTO COACPIKAHUS U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATHL IMOHCK, aHAJIW3, CUCTCMATHU3AllUI0O W HUHTCPIPCTALUIO
WHPOPMAIIMY PA3ITUYHBIX BUIOB U ()OPM IMPE/ICTABICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIOJIB30BaTh CPEACTBa WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PEHICHUU
KOTHUTHUBHBIX, KOMMYHHMKaTHUBHBIX M OpPraHM3allMOHHBIX 33734y C COOJIIOJIEHHEM TpeOOBaHUMI
SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEIKEHH S, TIPABOBBIX M ATHYECKUX
HOPM, HOpM UH(GOPMAITMOHHON 0€3011aCHOCTH;

CO3/aBaTh TEKCTHI (PU3MUYECKOTO COJEPKAHUS B Pa3iMuYHBIX (hopMarax ¢ y4€TOM Ha3HAYCHUS
nHpOpMallMd U LEJIEBOM ayaUTOpPHM, BBIOMpAs ONTUMAIbHYIO (OpMY TMpeAcTaBIeHUs U
BU3YaJIHU3aIIH.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUIKA KOH(DIUKTHBIX CUTYAllMA U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIb30BATh MPEUMYILIECTBA KOMAH/IHON U MHIMBUIYaIbHOU pabOTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOLIMX HMHTEPECOB H
BO3MOXKHOCTEHN Ka)XKJ10T0 YJIeHa KOJIIEKTHUBA;



MIPUHUMATD 11€JIM COBMECTHOM JeATeIbHOCTH, OPTaHN30BbIBATh U KOOPAUHUPOBATDH JIEHCTBHS 11O
€€ JOCTI)KCHMIO: COCTAaBJIATh IUIAH JIEWCTBHM, pACHPENENATh POJM C Y4YETOM MHEHUU
YYaCTHUKOB, 00CYXKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJIA/Ja M KaXJI0r0 y4YaCTHMKA KOMAH[Ibl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

mpeuiarath HOBBIE MPOEKTHI, OIEHWBATh MW C TMO3UIMH HOBH3HBI, OPHUTHHAIBLHOCTH,
MIPAaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE IMOBEICHHE B PA3NIMYHBIX CHTYAIHSAX, TPOSBIISATH
TBOPYECTBO U BOOOPAKEHUE, OBITh NHUITUATUBHBIM.

Pery/isiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe /1eiicCTBUSA
Camoopranuszaums:

CaMOCTOSITENIbHO  OCYILECTBJISATh TO3HABATENbHYIO JESITENbHOCTh B oO0sacTh  (U3HKU U
ACTPOHOMMH, BBISIBIIATH ITPOOJIEMBI, CTABUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIBHO COCTAaBJATh IIJIaH PEHIeHUs pPacy€THBIX M KAYeCTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHCHHUS TIPAKTUYECKOW pPAabOTBI € Y4ETOM HMEIOIIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHUI;

JIaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

pacHmpsTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUH;

JeNaTh OCO3HAHHBIN BBIOOP, APTYMEHTHPOBATH €ro, Oparh Ha ceOsS OTBETCTBEHHOCTh 3a
peuieHue;

OIICHUBATH IPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (DOPMHUPOBAHHUIO M TMPOSBICHHUIO JIPYAULUU B 0OOIACTH (PU3UKHU, MOCTOSHHO
TOBBIIIATH CBOW 00pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJ’IL, 3MOLNOHAJIBHBIA HHTEJLJIEKT:

J1aBaTh OLICHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LETSM;

BJIa/IeTh HaBbIKAMM IO3HABATENBbHOW pPe(IEKCHU KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBHHA U
MBICIIUTENBHBIX IPOLECCOB, UX PE3YJITaTOB U OCHOBAHMIA,

MCIOJIb30BATh MPUEMBI peIIeKCUHN ISl OLCHKH CUTYAIH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYI'UX [IPU aHATIU3€ PE3YJIbTATOB AEATEIbHOCTH;

MIPUHUMATh ce0sl, HOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYI'UX IIPU aHATIU3€ PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B mpouecce nocTuKeHUS JTMYHOCTHBIX PE3yJAbTAaTOB OCBOCHHUS NPOrpaMMBbl MO (U3HMKE s
YPOBHSI CPEAHETO OOIIEro o0pa3oBaHUs Y OOYYaIOIIMXCs COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJJIEKT, Mperoaraiomui copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh IOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHHE,
BUJIETh HANIPABIICHUs pa3BUTHUs COOCTBEHHOMN SMOLIMOHAIBHOM cephl, ObITh YBEPEHHBIM B ce0e;
CaMOperyJIMpOBaHMsl, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBEJIEHUE, CIIOCOOHOCTh aalITUPOBATHCA K HMOLMOHAIBHBIM M3MEHEHUSIM U HPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALIMH, BKJIIOYAIOIIEH CTPEMIIEHUE K TOCTH)KEHHUIO LIEJIN U YCIIEXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHHUE JI€MCTBOBATh, UCXO/ISl U3 CBOMX BO3ZMOXHOCTEH;



OMMATHH, BKJIIOYAIOMICH CHOCOOHOCTh TOHHMMATh OSMOIIMOHATIBHOE COCTOSIHHE JPYTHX,
YYUTBIBATH €T0 MPU OCYIIESCTBICHUH OOIIECHHSI, CTOCOOHOCTh K COUYBCTBHIO U COMIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIOYAIONINX CIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C JIPYTUMH
JTIOABMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTh KOH(QIUKTHL.

[NPEAMETHBIE PE3VJIBTATHI

K konny oOyuenust B 10 knacce nipeiMeTHbIE pe3yJbTaTbl HA YIIyOJEHHOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHHUIA:

MOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOTMYECKOU, IKOJOTHUECKON, COUAIBHONW U
TUUYECKON cdepax AesTeIbHOCTH YeJIOBEKa, pojib U MECTO (PU3MKH B COBPEMEHHOH Hay4yHOMH
KapTUHE MHpa, 3HAUEHUE OIUCATENIbHOW, CHCTEMAaTU3MPYIOIEH, OOBSICHUTEIbHOW U
MPOrHOCTUYECKON (YHKUMH (PU3MUECKOW TEOpUU — MEXAaHUKH, MOJEKYIIpHOH (U3uKu U
TEPMOJIMHAMHKH, POJIb (U3NIECKON TeopuH B (OPMHUPOBAHUU TPEACTABICHUN O (PHU3HMUECKOM
KapTHUHE MUPA;

pa3nuyaTh YCJIOBHS NPUMEHHUMOCTH MOAENeH (QHU3MUECKUX Tel M TMPOLECcCOB (SIBICHUI):
UHeplLualpHas cucreMa oTcuéra, a0CONIOTHO TBEpPAOE Teno, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKCHHE, CBOOOJHOE TaneHue, aOCoNMOTHO yrpyras aedopmanus,
abCOJIIOTHO YIpyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHWs, MOJENM Ta3a, XKUIKOCTH U
TBEPAOro (KPUCTAIUIMYECKOIr0) Tejla, WACAIbHBIM Tra3, TOUYEYHBIH 3apsiji, OJHOPOIHOE
ANEKTPUYECKOE T10JIE;

pa3nuyath ycnoBus (TpaHHIBI, 00JAaCTH) MPUMEHHUMOCTH (PH3MUYECKUX 3aKOHOB, MOHUMATh
BceoOIInit xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHaM3UpOBaTh M OOBSICHATH MEXaHHYECKHE IPOLECChl U SBJICHUS, HCIOJb3YysS OCHOBHBIE
MOJIOKEHUST W 3aKOHBI MEXaHWKH (OTHOCHUTEIIFHOCTh MEXaHHMYECKOTO IBMKCHUS, (POPMYIIBI
KMHEMAaTUKH PAaBHOYCKOPEHHOI'O JBIKEHMs, mpeoOpa3oBanusi [ammies i CKOPOCTH U
IepeMeIleHns, 3aKOoHbl HBIOTOHA, NMPUHIKI OTHOCUTENBHOCTH l'anmuies, 3aKOH BCEMHMPHOIO
TATOTEHUS, 3aKOHBI COXPAaHEHMs UMIIYJIbCa U MEXaHHMYECKOW IHEpPIruu, CBs3b PabOTHI CHIIBI C
W3MEHEHHEM MEXAaHMYECKON »SHEpruu, YCJIOBUS paBHOBECUs TBEPIOTO Teja), HpU ITOM
HCIIONBb30BaTh MAaTEMATUYECKOE BBIPAKCHUE 3aKOHOB, YKa3blBaTh YCJIOBUSA IIPUMEHHUMOCTHU
(bU3UYEeCKUX 3aKOHOB: TMpeoOpa3oBaHui ['amuies, BTOpPOro M TPEThEro 3aKOHOB HpIOTOHA,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXaHUYECKOW DHEPIUH, 3aKOHA BCEMUPHOI'O TATOTCHHUS;
aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCH U SBIEHUS, UCIOIb3ys OCHOBHBIE MOJIOKEHHUS
MKT u 3aKOHBI MOJIEKYJISIPHOM (PU3UKU U TEPMOJUHAMUKH (CBSI3b IaBICHUS UACATIBHOTO raza co
CpeHe KMHETHYECKON YHEPruer TEIIOBOTO JIBMKEHUS M KOHUEHTpALMEH €ro MOJIEKYJs, CBA3b
TEMIIEPATypPhl BEIIECTBA CO CPEAHEN KUHETUYECKON SHEPrUeh TEIIOBOrO JABUKEHUS €r0 YaCTHII,
CBSA3b JIaBJICHUS MJICATBHOIO I'a3a ¢ KOHUEHTPAaUEHd MOJEKYJI U €ro TeMIIEpaTypoi, ypaBHCHHUE
MenpeneeBa—Knaneiipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPAHEHMs DSHEPIruu B
TEIUIOBBIX IMpOIleccax), NPU OSTOM HCIOJIB30BaTh MAaTEMATUYECKOE BBIPAKECHHE 3aKOHOB,
yKa3bIBaTh YCJIOBUs IPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Kianelipona;

aHAJIM3UPOBaTh U OOBACHATH JJIEKTPUYECKUE SIBJICHUS, UCIOJIb3Ysl OCHOBHBIC IIOJOXKEHUSA U
3aKOHBI 3JIEKTPOJUHAMHUKHU (3aKOH COXpPAaHEHMs JJIEKTPUYECKOro 3apsja, 3akoH Kyiona,
MOTEHIAAJIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsI, IPUHILIKI CYNEPIIO3ULIUN dJIEKTPUUECKHUX MOJIEH,
IIpY 3TOM YyKa3blBasl YCJIOBMS NPUMEHUMOCTH 3akoHa KylloHa, a TakKe NPAKTUYECKH Ba)KHBIC



COOTHOILIEHMS: 3aKOHBI OMa 1JIs ydacTKa LENU U JUIsl 3aMKHYTOH AJIEKTPUYECKOM LIETH, 3aKOH
Jlxoymns—JIenna, mpasuna Kupxroda, 3axonsr @apajges aJis 3JI€KTPOIn3a);

OIUCHIBATh (PU3UYECKHE MPOLIECCHI U SIBIICHUS, UCTIONb3YS BEJIHMUUHBL: IEPEMELICHNUE, CKOPOCTb,
YCKOPEHHUE, UMITYJbC TeJa U CHCTEMBI TEJ, CWJIA, MOMEHT CHWJIbI, JABJICHHE, ITOTCHIMAIbHAS
SHEprus, KHHETUYECKask SHEPrusi, MeXaHu4yecKasi YHeprus, padboTa CUjbl, HEHTPOCTPEMHUTEIHHOE
YCKOpEHUE, CHUJla TSKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUS, MOIIIHOCTb, SHEPTUSI B3aUMOJEHCTBHUS
Tesa ¢ 3eMiéil BOM3H e€ OBEPXHOCTH, SHEPTUsl YIPYroi AegopManuu npyKUHbI, KOJTMYECTBO
TEIUIOThI, a0COJIIOTHAs TeMIlepaTtypa Teia, paboTa B TepMOJIMHAMHUKE, BHYTPEHHSS SHEPrus
HJI€JIbHOTO OJTHOATOMHOIO Ta3a, paboTa HAealbHOIO ra3a, OTHOCUTENIbHAS BJIAXXHOCTh BO3/1yXa,
KII/] naeanbHOro TEMI0BOrO ABUTATENS; JIEKTPUIECKOE M0JIE, HANPSHKEHHOCTD DJIEKTPUYECKOTrO
10JI, HANpsDKEHHOCTh IOJISI TOYEUHOTO 3apsija WM 3apsHKEHHOro IIapa B BaKyyMe U B
JUDJIEKTPUKE,  MOTEHIHWAJI  DJIEKTPOCTaTUYECKOrO0  MOJIA,  PAa3sHOCTh  MOTEHIUAJIOB,
NEKTPOABIDKYILAS CHJIA, CHUJIa TOKA, HANpPSDKEHHE, MOIIHOCTb TOKAa, JJEKTpUUYECKas EMKOCTb
IJIOCKOr0 KOHJEHCATOPA, COPOTUBIICHUE YYaCTKa LIENH C IOCIEI0BATEIBHBIM U IapajlIeIbHbIM
COEJIMHEHUEM PE3UCTOPOB, FHEPT U HIEKTPUUECKOTO MOJIsI KOHJEHCATOPa;

OOBSCHATE OCOOEHHOCTH NPOTEKaHMs (PU3MUECKUX SBICHUN: MEXaHWYECKoe JIBUXKEHHE,
TETUIOBOE JIBM)KEHHE YACTHI[ BEIECTBA, TEIUIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JBIIKCHHE,
mudy3us, HcIapeHue, KUIIEHWEe U KOHJEHCallMs, IUIaBJIEHHE U KpHUCTaJIM3alys,
HaIpaBJIEHHOCTb TEIJIONEPEAAUH, JJIEKTPU3alus TeJl, SKBUIOTEHUIUAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO ITPOBOJHUKA,;

MPOBOJUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (U3WYECKOH BEIUYMHBI OT JPYrol ¢
HCIOJIb30BAHUEM MPSMBIX HU3MEPEHUil, IpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl TONXYYEHHOW 3aBUCHUMOCTH (U3NYECKHX BEIMYUH B BHJE TI'padUKOB C Y4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN N3MEPEHNH, 1eN1aTh BBIBOJIBI IO Pe3y/bTaTaM UCCIIEOBAHUS;
MIPOBOANTHh KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEJIUYMH, MPU 3TOM BBIOMPATH ONTHMAaJIbHBIN
METOJ] M3MEpEHMs, OLIEHUBATh AOCONIOTHBIE U OTHOCHUTEIbHBIE IOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

IIPOBOAUTH OMNBITHl 10 IPOBEPKE MPEMJIOKEHHOW TMIIOTE3bI: IUIAHUPOBATH JKCIEPUMEHT,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJIYUYEHHbIE PE3yibTaThl U JENaTh
BBIBOJ] O CTaTyCe NPEI0KECHHON THIIOTE3BL;

coOmroaaTh npaBuiia 6€30MacHOro TpyZda MpHU MPOBEIECHUU HCCIEIOBAaHUI B paMKax yd4eOHOTro
9KCHEPUMEHTa, MpaKTHKyMa U Yy4eOHO-UCCIENOBATEeIbCKOW M MPOEKTHOH MAEATeNbHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPONUCTB U J1aOOpaTOPHOTO 000PYIOBaHUS;

pewaTh pacuéTHbIE 3a/a4M C SBHO 33JaHHON M HESBHO 3aJlaHHON (U3UYECKON MOJEsbI0: Ha
OCHOBAaHUHM aHaJM3a YCJIOBHS OOOCHOBBIBaTH BBIOOP (QHU3NYECKOM MOJENH, OTBedarolen
TpeOOBaHUSAM 3aJjaud, NPUMEHATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl
(¢u3nueckux TEOpUNl NpHU HCMONb30BAHMM MaTeMAaTUYECKUX METOJOB peUIeHHs 3ajad,
IIPOBOAMTH pPAcuy€Tbl HAa OCHOBAaHMU MMEIOIIMXCS [aHHBIX, aHAJIW3UPOBATh pE3yJbTaThl U
KOPPEKTUPOBATh METO/IbI PELICHUS C YUETOM IMOJIYYEHHBIX PE3yJIbTaTOB;

pelaTh KayecTBEHHbIE 3a/a4yM, TpeOyrolue NPUMEHEHUsl 3HAaHUW U3 Pa3HbIX pa3lesioB Kypca
¢bu3MKKM, a TakKe MHTETpallMyd 3HAHUM U3 IPYruX MPEeJIMETOB €CTECTBEHHO-HAyYHOTO LUKJIA!
BBICTPAUBaTh JIOTMYECKYIO LIENOYKY paAcCCyXIECHHUH C ONOpPOH Ha HW3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIOJb30BATh TEOPETUYECKHE 3HAHMA ISl OOBSICHEHHS OCHOBHBIX IPHHLUIIOB PabOThI
U3MEPUTENBbHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTHYECKUX MTPOLIECCOB;
MIPUBOIUTH IPUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE NTPOLIECCOB OKPYXKAIOIEr0 MUPa, B PA3BUTUE TEXHUKH U TEXHOJIOTHH;
aHaTM3UpPOBaTh W OLCHMBATH IIOCJIEACTBUS OBITOBOW M IPOU3BOACTBEHHOM J1€ATEILHOCTH
YEJI0BEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU IPOIECCaMU, C MO3HUIMK IKOJIOTHIECKON O€30MacHOCTH,
MIPEICTABIEHUI O PAallMOHAILHOM MPUPOJONOIb30BaHUH, a TaKXKE Pa3syMHOM HCIIOJIb30BaHUU
JOCTH)KEHUM HAyKU U TEXHOJIOTUH /7S JalbHEHIIero pa3BUTUS 4€JI0BEYECKOr0 00IEeCTBa;



MPUMEHSTh pa3IuyHble crmocoObl paboTel ¢ wuHpOpMarued (HU3NUECKOTO COJEpKaHUS C
HCIIOJIB30BAHUEM COBPECMCHHBIX I/IH(l)OpMaI_[I/IOHHI)IX TeXHOHOFHﬁ, IIpru 3TOM HCIIOJIB30BaATH
COBpPCMCHHBIC I/IH(l)OpMaI_[I/IOHHbIe TCXHOJOIun JJ1d IIOHCKA, HepepaGOTKI/I U MIPCABABICHUA
y4eOHOW © HaydyHO-TIONMYJSIPHOM WH(OpPMANUHU, CTPYKTYPHUPOBAHUS W HHTEPIPETAIHH
uHpOpMalUY, TIOJYyYEHHOH W3 pPa3lIUYHbIX HMCTOYHUKOB, KPUTHYECKH aHAIU3HPOBATH
MOJTy4aeMyr0 HH(POPMAITUIO U OIIEHUBATH €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCSI 3HAHHH,
TaK U Ha OCHOBE aHaNN3a UCTOYHHKA MHPOPMAIUH;

MIPOABJIATE OPraHU3AIIMOHHBIC W ITIO3HABATCJIBHBIC YMCHHSA CaMOCTOATCIIBHOTO an06peTeHM51
HOBBIX 3HAaHUU B MMpOoNIeCCCe BBIMMOJIHCHUA MTPOCKTHBIX U y‘-IGGHO-I/ICCJIeZ[OBaTeJIBCKI/IX pa60T;
paboTaTth B TpyHIe C HCIOJHEHHEM pPa3IMYHBIX COIHMAJbHBIX POJICH, IIAHUPOBATH pPadoOTy
TpyHIibl, palilMOHAJIBHO pacCcnpCACIAThL ACATCIBbHOCTL B HCCTAHAAPTHBIX CHUTYyAllUAX, aJCKBATHO
OILIEHUBATh BKJIQJI KAYK/IOTO M3 YYACTHUKOB TPYIIIBI B PEHICHUE pacCMaTPUBAEMOH MPOOIIEMBI;
MPOSIBIIATh MOTHBAIMIO K Oyaymieid mpodeCcCHOHANBHOW NEATEIHbHOCTH MO CIENUATBHOCTIM
(hU3UKO-TEXHUUECKOTO MPOHUIIS.

K xonmy oOyuennst B I1 Knacce mpenMeTHbIE pe3yibTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBEI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUIA:

MOHUMATh POJIb (PU3UKA B IKOHOMUYECKOHM, TEXHOJOTUYECKOW, COIUANIBHON M AITHYECKOUN
chepax IesITeIBPHOCTH YEIOBEKa, POJIh U MECTO (PM3HKH B COBPEMEHHON HAy4YHOH KapTHHE MUDA,
pOJib ACTPOHOMHUU B MPAKTHUUYECKON [ESITENbHOCTH YEJOBEKAa U JaJIbHEMIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHUU, 3HAYECHUE OMHUCATEIIBHOW, CHUCTEMATHU3HPYIOIIEH, OOBSICHUTEIHHOU W
MPOTHOCTUYECKOM (QYHKIMN (PU3UUECKONW TEOpUU — SICKTPOAMHAMHKH, CHEIHUATBbHOW TEOpUHU
OTHOCUTEJIbHOCTH, KBAHTOBOM (U3MKH, posib (QU3MYEecKoi Teopuu B (OPMHUPOBAHUU
MpeICTaBIeHUI 0 (U3MUECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTUHBI MUPA B 00IIIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NMPEJICTABICHUN O TIPUPOJIC;

paznuyYaTh YCIOBUS TPUMEHHUMOCTH MOJelell (PU3NYECKUX Teld M TPOIECCOB (SBICHUN):
OJTHOPOJIHOE DJICKTPUYECKOE W OJHOPOJHOE MArHUTHOE TIOJISI, TapMOHUYECKHE KOJeOaHus,
MaTeMaTHUYEeCKUN MAasTHUK, WJICATbHBI MPYXUHHBI MasSTHUK, TapMOHHYECKUE BOJIHBI,
WJeanbHbIM KOJeOaTeNbHbI KOHTYp, TOHKas JMH3a, MOJEJe aToma, aTOMHOTO sjapa W
KBaHTOBOM MOJIETIN CBETA;

paznmuuaTth ycioBHs (TpaHMIBI, 00JIACTH) NMPUMEHHMMOCTH (U3HUYECKHX 3aKOHOB, MOHHUMATH
BceoOmuii xapakTep (pyHIaMEHTATbHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIIOJIb30BAHMS YaCTHBIX
3aKOHOB;

AHATM3UPOBATh U OOBSACHATH JIEKTPOMATHUTHBIC MPOIECCHI U SIBICHUS, MCTOIB3Ysl OCHOBHBIE
MOJIOKEHUS U 3aKOHBI JJIEKTPOJMHAMUKH U CIIEUUATbHON TEOPUU OTHOCUTEIHHOCTU (3aKOH
COXpaHEHHUs 3JIEKTPUUECKOro 3apsaa, cuia Ammepa, cuia JlopeHna, 3aK0H 3JIeKTPOMAarHUTHOM
UHAYKIMY, npaBwio Jlenna, cBsa3p JJC caMOMHIYKIMM B 3JIEMEHTE SJIEKTPUYECKOM LEMH CO
CKOPOCTBIO H3MEHEHHUSI CHUJIbI TOKa, MOCTYJAaThl CHEUUAIbHON TEOpUHU OTHOCHUTEIIBHOCTHU
DWHINTEHHA);

AQHATM3UPOBATh U OOBSICHATH KBAHTOBBIC TMPOIECCHI W SBJICHHS, HUCIOIB3YS TTOJIOXKCHUS
KBaHTOBOW (hm3uku (ypaBHeHHE DWHITEHHA 17 PoTorddexTa, mepBbIii 1 BTOPOH MOCTYIATHI
Bopa, mnpuHIMn cooTHomeHus HeomnpenenéHHocTed ['eii3enOepra, 3akoHBI COXpaHEHUS
3apsA0BOIO M MAacCOBOTO YHCEN M JHEPIHMHM B SAEPHBIX PEAKIMSIX, 3aKOH PaJHMOAKTHUBHOTO
pacmaja);

ONMHCHIBATh (U3MYECKHE TPOLECChl M SBJICHHS, HUCHONB3Ysl BEIUYMUHBI: HaAMpPsHKEHHOCTD
3JEKTPUYECKOTO TIOJIA, MOTEHIMAN 3JICKTPOCTATUUECKOTO TOJs, Pa3HOCTh MOTECHIMAJIOB,
ANEKTPOABIIKYILAS CUJIA, WHAYKIMS MAarHATHOTO TIIOJsl, MarHUTHBIM TOTOK, cuiia Awmmepa,
WHJIYKTUBHOCTb, DJIEKTPOABMXKYIAsA CHJIAa CAMOWHAYKIIUU, DSHEPrHsl MAarHUTHOTO TOJs
MPOBOJHHUKA C TOKOM, PENIITUBUCTCKUNA UMITYIbC, TIOJTHAS SHEPTHUs, IHEPTHsl TIOKOS CBOOOIHOM
YACTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO | 3apsi SIpa, SHEPTHUS CBA3HU SAPa;



OOBSICHATE OCOOCHHOCTH MPOTEKaHUs (HU3NYECKUX SBICHHUM: 3JIEKTPOMAarHUTHAs WMHIAYKLUS,
CaMOMHJIYKIIMSI, pe30HaHC, UHTep(hepeHIMs BOIH, JUPPAKIUS, TUCTIEPCHs], ITOJIHOE BHYTPEHHEE
oTpaxkeHue, Gporoanekrpuueckuii 3¢ ekt (poroaddexr), anbda- u 6era-pacnasl suep, ramma-
U3JIy4yeHue saep, u3ndecKkue MPUHIUIBI CIEKTPAIbHOTO aHaIu3a U paboThI J1a3epa;

OIpEAEIIATh HANPABJIECHUE MHAYKIUM MArHUTHOTO IOJIS IPOBOJHUKA C TOKOM, CHIIbI AMIlepa u
cunel JIopeHiia;

CTPOUTH M300paxKeHUE, CO3aBaAEMOE TNIOCKUM 3E€pPKaJIOM, TOHKOM JIMH30H, U paCCUUTHIBATH €T0
XapaKTepUCTUKU;

IIPUMEHSTh OCHOBOIIOJIAraOLINe ACTPOHOMHUYECKHE MOHATHUSA, TEOPUH M 3aKOHBI JUI aHAIU3a U
00BsicHEHUS] (PU3UYECKHUX MPOIECCOB, MPOUCXOIAIINX B 3BE3/1ax, B 3BE3NHBIX CHCTEMax, B
MEXTaJIaKTUIECKOU cpejie; IBMKCHHUS HeOSCHBIX TEJ, YBONIIONNHY 3BE3]] 1 BeeneHHol;

MIPOBOANUTH HCCIIEAOBAHHE 3aBHCUMOCTEH (DU3MUECKHX BEJIMYMH C HMCMOJIb30BAaHHEM IPSMBIX
M3MEpEeHUH, TPU HTOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YyJbTATHI MOIYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BUJE IPaQHUKOB C y4ETOM aOCOIIOTHBIX MOrPEUIHOCTEN
WU3MEpPEHUH, JIeNaTh BBIBOJIBI 110 PE3y/IbTaTaM UCCIIEI0OBaHUS;

MIPOBOANTHh KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEITUYMH, MPU 3TOM BBIOMPATH ONTHMAaJIbHBIN
METOJl W3MEpPEHUs, OLIEHUBAaTh AOCONIOTHBIE W OTHOCHUTEJBHBIE IOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUI;

MIPOBOAUTH OMNBITHl 10 MPOBEPKE MPENJIOKEHHOW THIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT,
coOupaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHATM3UPOBATH MOJYYCHHbIE Pe3ylbTaThl U JeNaTh
BBIBO/J] O CTaTyce NPEJI0KEHHON THIIOTESHI;

OMUCHIBATH METO/IbI MOJYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOmonaTh npaBuiIa 0€30MacHOTO TPyAa MpPU MPOBEJCHUM HCCIIEOBAHUN B paMKaxX y4eOHOTO
JKCIIEPUMEHTA, MPAaKTHKyMa M Y4eOHO-HCCIENOBATENbCKOW U TMPOEKTHOW NEATEIbHOCTH C
HCII0JIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOro 0O0PYAOBAHNUS;

pemiats pacuéTHbIC 3a/laydl C SIBHO 3a/laHHOM M HEABHO 3aJlaHHOW (PU3UYECKOW MOJENBIO: Ha
OCHOBAaHWW aHAJIW3a YCIOBHSA BBHIOMpATh (U3NYECKHE MOJECIH, OTBEUYaloNHe TPEeOOBAHUIM
3a/1a4M, MPUMEHATH POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNATHl (PU3UUECKUX TEOPHH MpHU
WCIIOJIb30BAHUN MAaTEMAaTUYECKUX METOJIOB PEIICHHUs 3a]a4, IPOBOJNUTH pacYEThl HA OCHOBAaHUU
MMEIONINXCS JTaHHBIX, AHAIM3UPOBATh PE3YylbTaThl U KOPPEKTUPOBATH METOIbl PEUICHUs C
y4€TOM IOJIYYEHHBIX PE3YyJIbTaTOB;

peliaTh KayecTBEHHbIE 3a7aud, TPeOYIolue MPUMEHEHHUs 3HAaHUW M3 pa3HbIX pa3/esioB Kypca
¢bu3MKKM, a TakKe MHTETpallMd 3HAHUM U3 IPYruX MPEeJIMETOB €CTECTBEHHO-HAy4YHOTO LUKJIA!
BBICTPAUBaTh JIOTMYECKYIO LENOYKY pacCyXKIEHHUH C OINOpPOH Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE SBICHUS;

UCHOJb30BAaTh TEOPETUYECKUE 3HAHUS [ OOBSICHEHUS OCHOBHBIX MPUHIMIIOB DPAaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTUYECKUX ITPOLIECCOB;
MIPUBOUTH PUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUIA;
aHaJTM3UpOBaTh W OLCHMBATH IIOCJIEACTBUS OBITOBOW M IPOU3BOACTBEHHOM JI€ATEIBHOCTH
YEJI0BEKa, CBSI3aHHOW ¢ (PU3MUYECKUMH IPOIIECCaMU, C MO3HUIMKA IKOJIOTHIECKON O€30macHOCTH,
IIPEICTABIEHUI O PAallMOHAIBHOM MPUPOJONOIb30BAaHUM, a TAKXKE Pa3syMHOM HCIIOJIb30BAHUU
JTOCTHKEHUM HayKU M TEXHOJIOTUH /IS JajbHEHIIero pa3BUTUS YeJI0BEUYEeCKOro 00IIeCTBa;
NPUMEHATh Pa3IUyYHBIe CIOCOObI paboThl ¢ wuHpOpMalmend (GU3NYECKOro coaepKaHus C
WCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAILMOHHBIX TEXHOJIOTHM, IMPH 3TOM HCIOJIB30BaTh
COBpEMEHHbIe HH(pOPMAIIMOHHbIE TEXHOJOTUU JJs TIOUCKA, MEepepabOTKU M IperbsSBICHUS
yu4eOHOW M HAy4YHO-TIOMYJIApHOM HMHGOpMALUU, CTPYKTYPUPOBAaHUS U HHTEpIpETaluu
uHpOpMalUY, TOJYyYEHHOH W3 pPa3lMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIU3HPOBATH
MOJIy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOILMXCS 3HAHU,
TaK ¥ Ha OCHOBE aHAJIN3a HCTOUYHUKA MH(OpMAIIH;

MIPOSABIIATH OPraHU3AI[MOHHBIE U TO3HABATEJIbHbIE YMEHHSI CAMOCTOSITEILHOTO TMPHOOPETEeHHUs
HOBBIX 3HAHU B MPOIIECCE BBIMTOJHEHHS MIPOSKTHBIX U Y4eOHO-UCCIIE0BATENILCKUX PadOT;



pa6OTaTB B Ipynmne € HCHOJIHCHUCM Pa3JIMYHbIX COLHUAJIbHBIX pOJ'ICﬁ, IJIaHUPOBATb pa60Ty

TpYyIIibI, paqMOHAJIBHO pacCnpeaciIsATh ACATCIBbHOCTD B HECTAHAAPTHBIX CUTyalUsaAX, aACKBATHO

OLICHUBATh BKJIA/l KAXKI0TO M3 YYACTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBAEMOI IPOOIIEMBIL;
MPOSABIATh MOTHBALMIO K Oyaymieid mnpodecCHOHANbHOM NeATENbHOCTH IO CIEHUAIbHOCTIM

(DU3HKO-TEXHUYECKOTO MPOUIIS.

TEMATHYECKOE INTAHUPOBAHHUE

10 kmace
No | HammenoBanwme pazznenoB u teM | Beero | Kontpo | Ilpaktuueck | DneKTpOHHBIE
/T MIpOrpaMMBbI JIbHBIC ne paboThl (mudpoBbIe)
paboThI 00pa3oBaTeNbHBI
€ pecypchl
Pasnea 1. HAYUHBIA METO/] TIO3HAHWS ITPUPOJIbI
1 Hayunslii MeToa mo3HaHuUs 6 bnb6moreka IJOK
HPUPOJIBI https://m.edsoo.ru/
7f41bf72
Hroro no pazneny 6
Paznea 2. MEXAHUKA
Kunematuka 10 1 bubanorexa [JOK
https://m.edsoo.ru/
7f41bf72
JlnHamuka 10 bubaunorexa [JOK
https://m.edsoo.ru/
7f41bf72
CraTtuka TBEpOro TENa 5) 1 bu6miorexa [IOK
https://m.edsoo.ru/
7f41bf72
3aKOHbBI COXpPAaHEHUS B 10 1 bu6miorexa [IOK
MEXaHHKE https://m.edsoo.ru/
7f41bf72
Wroro mo pazneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJANHAMHUKA

OCHOBBI MOJIEKYJIIPHO- 15 1 bubmoreka [IOK

KMHETUYECKOU TeOpuun https://m.edsoo.ru/
7fA1bf72

Tepmonmaamuka. TerioBble 20 1 bu6mioreka [IOK

MaIlIUHbI https://m.edsoo.ru/
7tA1bf72

ArperatHble COCTOSTHUS 14 1 bubmoteka [IOK

BerecTBa. Pa3oBbIC MEPEXOIBI https://m.edsoo.ru/
7fA1bf72

Wroro mo pasneny 49

Pa3nen 4. QJIEKTPOJINHAMUKA

DIIEKTPUUYECKOE TT0JIE 24 1 bu6moreka [IOK
https://m.edsoo.ru/
7fA1bf72

[TocTOSTHHBIN NEKTPUICCKUN 24 1 bu6moreka [IOK

TOK https://m.edsoo.ru/
7fA1bf72

Toku B pa3nmuuHBIX cpemax 6 bub6mmorexa LIOK

https://m.edsoo.ru/
7f41bf72




\ Uroro no pazneny

| 54

Paznea 5. PUSHUECKHAHN MPAKTHKYM

DU3NYECKUIN MPAKTUKYM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB ITIO | 170 8 16
[TPOTPAMME
11 knace
No | HammenoBanwme paznenoB u teM | Becero | Kontpo | Ilpaktrueck | DneKTpoHHBIE
/o IIPOrpPaMMbI JIbHBIE ue paboThl (ungpoBsie)
paboTsI o0pa30oBaTeNIbHbI
€ pecypchl
Pa3nen 1. JIEKTPOJANHAMUKA
MarsuTHoOe I10JIe 14 Bubmnoreka IJOK
https://m.edsoo.ru/
7f41bf72
DneKTpoMarHuTHast MHAYKIIHUS 13 1 Bubnuoreka ITOK
https://m.edsoo.ru/
7f41bf72
Hroro no paszneny 27 1
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
MexaHn4eCKHE KOJIcOaHUs 10 bubnorexa LIOK
https://m.edsoo.ru/
7tA1bf72
DneKTpoMarHuTHEIC KojieOanus | 15 bubmmorexa LIOK
https://m.edsoo.ru/
7f41bf72
MexaHUYeCKHE U 10 1 Bubmoreka [IOK
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/
7f41bf72
OnTuka 25 1 Bbubmmoreka [IOK
https://m.edsoo.ru/
7tA1bf72
Wroro mo paszneny 60

Pa3zaen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
OcuoBwr CTO 5 1 bubmuoreka [IOK
https://m.edsoo.ru/
7f41bf72
Uroro no pazneny 5)
Pasznen 4. KBAHTOBASA ®PU3UKA
KopnyckynsipHO-BOJIHOBOM 15 butGmrorexa [TOK
I yaJIu3M https://m.edsoo.ru/
7fA1bf72
®dusuka atoma 5 bubnmoreka [IOK
https://m.edsoo.ru/
7fA1bf72
®du3ukKa aTOMHOTO sA7ipa U 5 bubmmoreka IJOK
AJIEMEHTAPHBIX YaCTHII https://m.edsoo.ru/
7fA1bf72
Hroro no pazueny 25

Pa3nea 5. JIEMEHTBI ACTPOHOMMHU U ACTPOPU3NKHU




DJIeMEHTHI aCTPOHOMUU U 12 bu6moreka [IOK

acTpousuku https://m.edsoo.ru/
7fA1bf72

Wroro no pazueny 12

Paznea 5. PUSHUECKHAN MPAKTUKYM

DU3NYECKUIN TPAKTUKYM 16 16
Hroro no pazueny 16
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucrematu3zanus u obodmenne | 15
MIPEIMETHOTO COJICPIKAHUS U
OTIBITA JIESATEIHHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUHN
Kypca ¢usuku 10 — 11 kmaccoB
Hroro no pazneny
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO HACOB I1IO | 170 16

I[TPOTPAMME
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