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Pabouas mnporpamma yueOHOro mpeaMera pa3zpaboTaHa B COOTBETCTBUH C TpPeOOBaHHUSIMHU
@denepallbHOTO TOCYJAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa CpeAaHero oOIiiero oOpa3oBaHUs
11.02.17 Pa3paboTka 37eKTpOHHBIX ycTpoHcTB U cucteMm (Ilpmkas MunucrepcTBa o0pa3oBaHUs U
Hayku P® or 02.06.2022 Ne 392 «O06 yrBepxaeHun ¢eaepalbHOrO0 TOCYIapCTBEHHOTO
o0pa3oBaTeNpHOTO CTaHAApTa CpeaHero oomero obOpa3oBanus 1o crenuanbHoctn 11.02.17
Pa3paboTka  SMEKTpPOHHBIX  yCTpOMCTB U cuctem», DeaepanbHOr0  rocyAapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHapTa cpenHero oomero oopaszoBanus (IIpukas MunucrepcTBa 06pa3zoBaHus U
Hayku P® or 17.05.2012 Ne413 «OO06 yrBepxkaeHuu ¢eaepaabHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHAApPTa CpeaHero oobmiero oOpa3oBaHMs», Ha OCHOBE (enepaabHOI
o0pa3oBaTenpHOM mporpamMmmbl cpeanero oomero oopasopanus (IIpukas MuHucrepcTBa npocBemeHus
Poccuiickoit ®emeparmu ot 23 Hos0ps 2022 r. Ne 1014 «OO6 ytBepxkiueHuu ¢enepaibHOR
o0pa3oBaTesbHON MpOrpaMMBbl CpeaHero ooOmero obpazoBaHus») U (emepaabHON 00pa3oBaTEIBLHOMN
IIpOrpaMMel 10 yueOHOMY nipeamery Pusuka.

Opranuzanusa-pazpadoruunk: @OI'BOY BO «CI'Y wumenn H.I'. Yepnsimesckoro» Komnemxk
pamguosiekrpornku umenn [1.H. S6moukoBa CT'Y.

Pa3paborunk: Baxmum E.B. — npenonasarens Komtemka pannosnekrponnku umenu [1.H. SI6moukosa
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Pabouas mporpamma mo (u3MKe Ha YpOBHE CpeIHEro oOmero oopazoBaHUs (yriayOaEHHBIN
YpPOBEHb H3Y4YCHHsS ITIPEIMETa) COCTaBJICHa HA OCHOBE IOJIOKECHMH M TpeOOBaHWI K pe3yibTaTaM
OCBOCHMS OCHOBHOH  00pa3oBaTeNIbHOM  NpPOTrpaMMBbl, TPEACTaBICHHBIX B  DenepaibHOM
rocyJapcTBEHHOM 0O0pa30oBaTeIbHOM CTaHAapTe cpeaHero obmero oopazoanus (PI'OC COO), a
TaKke ¢ yd€ToM mporpaMMbl BocnuTaHuss W KoHuenmuu mnpernogaBaHusi y4eOHOTO IpeaMmera
«Du3uka» B oOpa3oBaTenbHBIX OpraHm3anusx Poccuiickoit @enepannu, peann3ylONMX OCHOBHBIC
00111e00pa30BaTeIbHBIC TPOTPAMMBI.

INOACHUTEJBHASA 3AIIMCKA

JlanHasi mporpamMma ompenenser o00s3aTesbHOe IPEIMETHOE COJEpXKAaHUE, YCTaHABJIUBAET
IIPUMEPHOE paclpeeICHUe Y4EOHBIX YacoB IO TEMAaTHMYECKMM pasfenaM Kypca U PEKOMEHIyEeMYIO
II0CJIEA0BATENbHOCTh U3YYEHUs TE€M M DPA3JelIoB Y4eOHOro MpenMera ¢ y4ETOM MEXIIPEAMETHBIX U
BHYTPUIIPEJIMETHBIX CBSA3€H, JIOTUKA Y4EOHOTO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH O0YYarOILHXCSl.
[Iporpamma naér npencraBieHue O LENIX, COAEPKaHUH, OOLIeH cTpareruu o0y4yeHUs, BOCIIUTaHUS U
pa3BHUTHS, 00YUAIOLINXCS CPEACTBAMH ydeOHOTo npeamera «Dusnkay Ha yriryoI€HHOM YpOBHE.

N3ydenne kypca (usuku  yriyOI€HHOrO  ypOBHS — IO3BOJIAET — PEaM30BaTh  3aJaud
npoeCCHOHATBHON OpPUEHTAIM, HANpaBJI€HO HAa CO3JAHME YCJIOBHM JUIi TPOSIBICHHS CBOUX
UHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXK/IbIM YYallUMCs, KOTOpble HEOOXOAUMBI IS
MPOJOJDKEHHST 00pa30BaHMS B BBICHIMX YUEOHBIX 3aBEACHHSX IO PA3NIUYHBIM (DU3UKO-TEXHHYESCKUM
Y MH)KEHEPHBIM CIIELIMAIBHOCTSIM.

B nporpamme omnpeznensitorcs MmiaHUPyeMble Pe3yJbTaThl OCBOEHMS Kypca (DU3UKU HA YpOBHE
cpeaHero obmero oOpa3oBaHUsA: JMYHOCTHBIE, MeETalpeIMEeTHbIe, MpeAMETHbIe (Ha YriayOI€HHOM
ypoBHEe). Hay4HO-METOIONOTHYECKO OCHOBOM Ui pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeIMEeTHBIM U IPEAMETHBIM pe3ylbTaTaM OOYy4aroIIMXCsl, OCBOMBIIMX IPOrpaMMy CpEIHEro
obmero o0pa3oBaHus Ha YTIyOJIEHHOM ypOBHE, SIBJISETCS CHCTEMHO-AEATEIbHOCTHBINA IOAXO.

ITporpaMMa BKIIFOUAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (DU3MKU Ha YIiIyOJIEHHOM YPOBHE, B TOM UHUCIIE
IIPEeIMETHBIE PE3YIbTaThl 00yUEHMUS;

cofepxaHue ydyeOHoro npeamera «Pu3ukay;

IIPUMEPHOE TEMATUYECKOE IUIAHUPOBAHME C YKA3aHUEM KOJIMYECTBA 4YAaCOB HA M3Y4YECHHE
KaKJOW TeMbl U IPUMEPHON XapaKTePUCTUKOW y4eOHOMN NeATeNbHOCTH YYallUXCsl, peaanu3yeMon npu
U3Y4YEHHUH ITHX TEM.

[IporpaMma uMeeT HNPUMEPHBIA XapakTep W MOXKET OBbITh HCIOJb30BaHA IPENOJIaBaTEISIMU
(U3MKHU 1715 COCTABICHUS CBOUX pab0OYMX MPOrpaMM.

[TpumepHas pabouasi mporpaMMa HE CKOBBIBA€T TBOPYECKYIO MHULIMATUBY U TNPEAOCTABIISIET
BO3MOKHOCTH JUISl peaiu3aliii Pa3InYHbIX METOAMYECKUX MOJXOAOB K NPENoJaBaHMI0 (PU3MKU Ha
yryOJ€HHOM YPOBHE IIPH YCIOBHM COXpaHEHMs] O0O0sA3aTeNbHOM 4YacTH COAEpKAaHUSA Kypca.
KonnuectBo 4acoB B TEMaTHYECKOM IUIAHMPOBAHMM HA M3YyYEHUE KaXKIOW TEMbI SBIAETCSA
OPUEHTHUPOBOUYHBIM U MOXET OBITh U3MEHEHO KAaK B CTOPOHY YMEHBUICHHS, TaK U YBEIMUYEHUS B
3aBUCHMOCTH OT PEaJIU3yEMbIX METOJMUYECKUX MTOAXO0A0B U YPOBHSI IOATOTOBIEHHOCTH yJallluXCsl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA «®U3UKA»

®dusnka KaKk Hayka 0 HamboJsiee OOIMMX 3aKOHAX MPUPOJBI, BHICTYIAas B KadyecTBE y4eOHOTO
npeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHMI 00 okpyxatoiem mupe. Kypc ¢pusukn —
CHUCTEMOOOpa3yIoIui /il €CTECTBEHHOHAYUHBIX YUE€OHBIX NPEIMETOB, MOCKOJbKY (QHU3NYECKUe
3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBIECHUI, M3ydaeMbIX XUMHEH, Ouojorueu, Qusmueckoit
reorpadpueit u acrpoHomueil. lcmonb3oBaHWE W aKTUBHOE TPUMEHEHHE (PU3NUECKUX 3HAHUHN
OIpeNIeNIUIO XapakTep M OypHOe pa3BUTHE pPa3sHOOOpa3HBIX TEXHOJOTMHA B cdepe SHEPreTUKH,
TPAHCIIOPTA, OCBOECHMSI KOCMOCA, INMOJYYEHUs HOBBIX MAaTEPHUATIOB C 3aJaHHBIMU CBOMCTBAMHU M Ip.
W3yuenne (pu3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHME €CTECTBCHHOHAYYHOW KApPTUHBI MHUpA
oOyyJarommxcsi, B pOpMUPOBAaHME YMEHHUM NMPUMEHATh HAy4YHbIM METOJ| MO3HAHUS NPU BBITOJHEHUU
UMH y4eOHBIX HCCIIEOBAaHHA.



B ocHOBY kypca (hM3MKH MMOTOXKEH P UACH, KOTOPbIE MOKHO pacCMaTpUBATh KaK MPHUHIIUAIIBI
€ro MOCTPOCHUSI.

Hoesa yenocmunocmu. B COOTBETCTBUM C HEM KypC SBJSETCS JIOTMYECKU 3aBEPLIEHHBIM, OH
COJICP’KUT MaTepuan U3 BCEX paslenoB (U3MKH, BKIIOYAET KaK BOIMPOCH KJIACCHUYECKOM, Tak
Y COBPEMEHHO! (DU3UKH.

Hoesn 2enepanuzauyuu. B cOOTBETCTBUU C HeW MaTepuan Kypca QU3MKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisercss (OPMHPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanusauus NpeanosiaracT MCMOJb30BAHUE T'yMaHUTAPHOIO
noTeHunuana (GU3NYecKoil HayKH, OCMBICIICHHUE CBSI3UM pa3BUTUA (U3UKHU C pa3BUTHEM OOIIeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U SKOJIOTUYECKUMH TPOOIEMaMH.

Hoesn npuxnaounou nanpasnennocmu. Kypc Qusuku yriyOl€HHOTO YpOBHS IpeJroiaraet
3HAaKOMCTBO C IIMPOKHM KPYIOM TEXHMYECKHX M TEXHOJIOTMYECKHUX MPHJIOKCHUI U3yYCHHBIX TEOPUN
u 3akoHOB. [Ipm 3TOM paccMaTpuBalOTCS Ha YpOBHE OOLIMX MpEACTaBICHUN U COBPEMEHHBIE
TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOTHH.

Hoes 3Konocuzayuu peanusyeTcsi TOCPEACTBOM BBEICHHS DJIEMEHTOB COJEP)KaHUA,
MOCBAMIEHHBIX 9KOJIOTUYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHBI C PA3BUTHEM TEXHUKH
M TEXHOJIOTUH, a Takke OOCYKIeHUs MpoOJIeM  PpalUMOHAIBLHOTO  MPHUPOAONOIB30BaHUS
1 DKOJIOTUYECKOM 0€30I1acCHOCTH.

OcBoeHHe coJIep)KaHUs MPOrPaMMbl JOJKHO OBITh MOCTPOSHO Ha MPHUHIMIAX CHCTEMHO-
JeSITeTBbHOCTHOTO 1moaxoza. st GU3uKy peannusanus 3TUX MPUHIUIIOB 0a3upyeTcsl Ha NCTI0JIb30BAHUT
CaMOCTOSITENTLHOTO SKCIIEPUMEHTA KaK MOCTOSIHHO JeHCTBYomIero (akropa yueOHoro mnpoiecca. s
yrIyON€HHOTO YpPOBHS — 3TO CHCTEMa CaMOCTOATENBHOTO YYEHHUYECKOTO OKCIIEPUMEHTA,
BKJIIOUAIOIIETO (PpOHTANIbHBIE YYCHUUECKHE OMBITHI IIPH U3YUYEHUU HOBOTO MaTepuana, 1adopaTopHbIe
paboThl U paboThl mpakTukyma. [Ipu 3ToM mox paboTamu MpaKTUKyMa MOHUMAETCS CaMOCTOSITEILHOE
UCCIIeIOBaHNE, KOTOpPO€ MPOBOJUTCA 10 PYKOBOACTBY CBEPHYTOro, 0000mIEHHOTO BHAa 0Oe3
MOMIAroOBON MHCTPYKIIUU.

B mporpamMMe cuctemMa y4eHHYECKOTO SKCIEPUMEHTa, JTa0OpaTOPHBIX paboT U MpakTHKyma
MpEJCTaBlIeHa EIWHBIM TiepeyHeM. BpIOOp TemaTuku il 3TUX BUAOB NPAKTUYECKUX pabdoT
OCYILECTBISIETCS YYaCTHUKaMU 0OpPa30BaTENbHOIO Mpoliecca UCXOAS U3 0COOEHHOCTEH MOYypOYHOIo
IUIAaHUPOBaHUSI W OCHalleHuss kabuHera @usuku. Ilpm 3TOM obecrneunBaeTcss OBJaJieHUE
OOy4aloIUMHUCS YMEHUSIMH TPOBOJAUTH TMpsIMbIE U KOCBEHHBIE M3MEPEHHUs, HCCIeI0BaHUS
3aBHCUMOCTEN (PU3MUECKIX BEIWYHH U TIOCTAHOBKY OIIBITOB IO IPOBEPKE MPEIOKEHHBIX THITOTES.

bonbiioe BHUMaHHE yAENSIeTCs PEIICHUI0 PACYETHBIX M KA4eCTBEHHBIX 3anad. [Ipu aToM s
pacuéTHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 337a4y C SIBHO 3a/1aHHOM U HESBHO 3a/laHHON (hu3nueckoit
MO/IEJIbIO, TIO3BOJISIIOIIME NTPUMEHSATh U3YYEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena
Kypca, TaK M HMHTETPHPYsS NPHUMEHEHHWE 3HAHWI W3 pa3HBIX pa3nenoB. s KauyecTBEHHBIX 3aaa4
MIPHOPUTETOM SIBJISIOTCS 33J]aHUS Ha OOBSICHEHHE / Ipeicka3aHue MpOoTeKaHus (PU3NUeCKUX SIBICHUHN U
MPOIIECCOB B OKPYKAIOWIEH >KU3HHU, TpeOyromme BbIOOpa (HU3WUYECKONW MOACNU Il CUTYyaruu
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmMu OI'OC COO k mMaTepHaTbHO--TEXHHYECKOMY 00€CIIeUeHHUIO
y4eOHOro rnporecca Kypc GU3MKU yriyOaEHHOTO YPOBHS IOJKEH U3y4aThCsl B YCIOBHSIX MPEAMETHOTO
kabuneta. B kaOuHere (U3MKM TOJDKHO OBITH HEOOXOAMMOE JTa0OpaTOpHOE O00O0PYyTOBaHUE IS
BBITIOTHEHUSI YKa3aHHBIX B MPOrpaMMe YYEHHUYECKHX OIBITOB, JIa0OpaTOpHBIX paboT u paboT
MPaKTUKyMa, a TaKXKe IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JleMoHCTpallMOHHOE ~ 00OpyZOBaHHE  (OPMHUPYETCSI B  COOTBETCTBUM C  IPUHIUIIOM
MUHUMAaJIHHOHN JOCTaATOYHOCTH M 00ECIIEYNBACT TIOCTAHOBKY IEPEUNCIICHHBIX B IIPOTPaMMe KITFOUEBBIX
JEMOHCTpAllMi A7 WCCIENOBAaHUS W3Y4aeMbIX SIBIEHHH U TMPOILECCOB, DJMIHUPUYECKUX U
(G yHIaMEHTAIBHBIX 3aKOHOB, X TEXHHUYECKUX MPUMCHCHHM.

JlaGopaTtopHoe 000pyHOBaHHE Ul MPAKTUYECKUX Pa0dOT (GOPMHPYETCsl B BUJIE TEMATUYECKUX
KOMIUIEKTOB U 0OecreynBaeTcsi B pacu€éTe OJHOr0 KOMIUIEKTa Ha ABYX oOydaromuxcs. Temaruueckue
KOMIUICKTBl ~ JTa0OpaTOPHOTO  OOOPYAOBAaHHS JOJKHBI OBITH IOCTPOEHBI HA  KOMILJIEKCHOM
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UCTIOJb30BAHUU AHAJIOTOBBIX M LU(POBBIX NMPHOOPOB, a TaKkKe KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CHCTEM B BHJIE IU(POBBIX 1abopaTopuil.

HEJU U3YYEHUS YYEBHOI'O IIPEJJMETA «®U3UKA»

OCHOBHBIMU TIENISIMU M3y4YeHUsI (PUNKU B 00IIEM 00pa30BaHUHU SBISIFOTCS:

dopMupoBaHHEe MHTEpeca M CTPEMJICHHs, OOy4aromMXcsi K HAYYHOMY H3y4YEHHUIO HPUPOJIBL,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE  TPEACTABICHHWA O  HAy4yHOM  METOAE IMO3HaHUS H  (HOpMHpOBAHHE
MCCIIEI0BATENLCKOTO OTHOILICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

dopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yabTaTa U3y4eHHsI OCHOB CTPOCHHS MaTepuu
1 pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopMupoBaHne YMEHUH OOBSACHATH SBJICHHS C HCIOJIB30BAHUEM (U3UYECKUX 3HAHHUN
Y HaYYHBIX JI0Ka3aTeNbCTB;

(dopMupoBaHue MpEACTaBICHUNA O PoNMU (U3MKU UL Pa3BUTHS APYIHX ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

pa3BHUTHE MPECTABICHUI 0O BOBMOXKHBIX cepax Oymaymieil npodecCHoHaIbHOMI e TeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOATOTOBKA K AaJbHEHUIIEMy 00YYEHHUIO B 3TOM HAIPABICHHH.

JlocTrkeHue 3THX Leneil 00ecreynBaeTCs PEUICHUEM CIIEAYIOINX 33a/1a4 B MIPOLECCe H3YICHHS
Kypca (DU3UKH Ha YPOBHE CPEIHEr0 O0IIero 0Opa3oBaHMUS:

npuoOpeTeHne CUCTeMBbl 3HaHUK 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsIX,
BKJIIOYAsi MEXAHUKY, MOJIEKYSIPHYIO (PH3HKY, AJIEKTPOJMHAMUKY, KBAHTOBYIO (DM3HKY W DJIEMEHTHI
acTpou3uKH;

¢dopMHupoBaHHE yYMEHUIH NPUMEHSTH TEOPETHUYECKHE 3HAHMUA IS OOBSCHEHHS (PU3MUECKUX
SIBJICHUI B IPUPOJIE U JJIsl IPUHSATHS IPAKTUYECKUX PEIICHHH B TIOBCEJHEBHON JKU3HH;

OCBOCHHE CIIOCOOOB DPEIICHHS PA3JMYHBIX 33734 C SBHO 33aJaHHON (pU3MUYecKOW MOJEIbIo,
3aJa4, MOJPa3yMeBAOIIUX CaAMOCTOSITEIbHOE CO3/IaHNe (PU3MUECKOW MOJENH, aJeKBAaTHON YCIOBUSAM
3aJauu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB U TPHUHLUUIOB JEHCTBUS TEXHUUYECKHUX YCTPOMCTB
¥ TEXHOJOTMYECKHX TPOIIECCOB, MX BIMIHUS Ha OKPYKAIOUIYIO CPEIY;

OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOTO IIJIAHWPOBAHUS W TPOBEICHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHalW3a W HWHTepHpeTanud WHPOPMAIHU, OINpPEIeNIeHHs]  JTOCTOBEPHOCTH
MIOJTyYEHHOTO pe3yJIbTara;

CO3/laHWe YCJIOBUH JUISI Pa3BUTHS YMEHUH MPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOM
NeSITeNbHOCTH; pa3BUTHUE HHTepeca K cdepaMm NpodecCHOoHaTbHON JesTeIbHOCTH, CBS3aHHOM C
(bU3UKOM.

MECTO YYEBHOI'O TIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC COO yrnyOonéHHbI ypoBEeHb H3ydeHHs y4eOHOro mpeamMera
«Du3nKa» Ha ypOBHE CpPEeAHEro o01iero oopa3oBaHus BIOMpAETCss 00yUYatOUIMMUCS, TUIAHUPYIOIUMU
MPOAOIDKEHHE 00Pa30BaHUs 10 CIIEUATBHOCTAM (PU3HKO-TEXHUUYECKOTO MPOdUIIs.

Y4eOHbIM MJIaHOM MPEeTyCMOTPEHO u3yueHue pu3nku B 00béMe 220 yacoB 3a 1o 00ydeHHUsl.

IVIAHUPYEMBIE PE3YJbTATbBI OCBOEHHUSI YYEBHOI'O IPEIMETA «®U3UKA» HA
YPOBHE CPEJHEI'O OBIIETOOBPA3OBAHMUS (YT JIYBJEHHBIA YPOBEHD)

OcBoenne ydeOHOTO mpenmera «du3nMka» Ha YpPOBHE CpPEIHETO OOIIero 00pa3oBaHUs
(yrnyOnéHHbIi  ypOBEHb) JOJDKHO  OOecleuyMBaTh JOCTH)KEHHE  CIEAYIOIIUX  JINYHOCTHBIX,
MCTAMMPEAMCETHBIX U IPEAMETHBIX O6p330BaTeHBHI)IX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

I'paxknaHckOe BoCIUTaHUE:

c(hOPMUPOBAHHOCTh  TPAXAAHCKOW  TMO3MIUU  OOydamomerocs Kak  aKTHBHOTO
Y OTBETCTBEHHOTO 4YJ€Ha POCCHIICKOTO 00IIecTBa;



OPUHATHE TPAIULIMOHHBIX  OOIIEYETOBEYECKUX TIyMAaHHUCTUYECKHX U JEMOKPaTHYECKHX
IICHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEpPECaX TIPakJaHCKOro OOIIEeCTBa,
Y4acTBOBATh B CAMOYIIPABJICHUU U JI€TCKO-IOHOILIECKUX OPraHU3aLMIX;

YMEHHUE B3aMMOJAEHUCTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHH C MX (YHKIUSMH
Y Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH.

[TaTrpnoTnyeckoe BOCIUTaHHE:

c(OPMHPOBAHHOCTh POCCUICKOM IPa)KTaHCKOW UACHTHYHOCTH, IATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM; AOCTHKeHHsIM Poccuu B Qusuke
U TEXHUKE.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE!

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAIL[MI0 M NPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOEHHUE YCTOMYMBOI0O OYIyLIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

3CTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYas 3CTETUKY HAY4YHOTO TBOPYECTBA, MPUCYLIETO
¢busnveckoit Hayke.

TpynoBoe BocnuTaHue:

MHTEPEC K pa3IMyHbIM cepaM NpoPecCUOHATbHON AEATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOM W TEXHMKOH, yMEHHE COBEepLIaTh OCO3HAHHBIM BbIOOp Oynymieil npodeccun U
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHHIO M caMOOOpPa30BaHMIO B OOnacTu (PU3UMKU Ha
MPOTSKEHUM BCEH )KU3HU.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh ~ AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAaHUE TJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;

IJJAHUPOBAHUE M OCYILECTBIICHUE JIEUCTBUI B OKPYXKAIOLIECH CpPEle HA OCHOBE 3HAHMS LEIEH
YCTOMUYMBOIO Pa3BUTHS YEIOBEUYECTBA;

paciIMpeHre OmbITa JEATEIbHOCTH KOJIOTMYECKON HANpaBICHHOCTH HAa OCHOBE MMEIOLIUXCS
3HaHUi 1o pusuke.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
(bu3nueckoil HayKu;

OCO3HaHME LIEHHOCTH HAay4YHOM [eATeNIbHOCTH, TOTOBHOCTh B IpOLlECC€ M3Y4EHUS (DU3HUKU
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

B mporecce nOCTHKEHUS IMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI CPETHETO OOIIEro
oOpazoBaHusi MO (u3MKE Yy OOYYAIOIIMUXCS COBEPIICHCTBYETCS AMOYUOHANbHLIN UHMEIIeKM,
npenoiararomuil copMUpPOBaHHOCTb:

CAMOCO3HAHUsA, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHE,
BUJIETh HAIpPaBJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cepbl, ObITh YBEPEHHBIM B ce0€;

camopezynuposanus, BKIOYAIOUIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEIEHUE, CHOCOOHOCTh AaJalTUPOBATHCS K HMOIMOHAIBHBIM HM3MEHEHUSM U TPOSBIATH
TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYMpEeHHel Momusayuu, BKIIOYAIOMIEH CTPEMJIEHHME K JOCTHKEHMIO LEIU M YCIEXY,
ONTHMHU3M, UHUIIUATUBHOCTh, YMEHUE IEHCTBOBATH, HCXO/I U3 CBOMX BO3MOKHOCTE;

omMnamuy, BKIIOYAOMEH CcnocoOHOCTh TMOHMMATh SMOIMOHAIBHOE COCTOSHHE JApYIHX,
YUUTBIBATh €T0 NP OCYILECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COYUATbHBIX HABLIKOG, BKIIIOYAIOIINX CIIOCOOHOCTHh BBICTPAUBATh OTHOUICHUS C JPYTUMH
JOABMH, 3a00TUTHCS, IPOSBIISITh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.



METAINPEAMETHBIE PE3YJIbTATbBI

YHuBepcaibHbIe MO3HABATEIbHbIE el CTBUS

ba3zoevie nocuueckue oelicmeus:

CaMOCTOSTENIbHO  (OpMYJIMpOBaTh |  aKTyaJUu3HpOBaTh MpoOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENIETIATH 1S JACSITEIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThIBaTh TUIAH PEHICHHS MPOOJIEMBI C yU4ETOM aHAIM3a UMEIOIIUXCS MaTEePHAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JICSITCIBHOCTb, OIICHMBaTh COOTBETCTBHUE PE3yJbTATOB IICIISIM,
OLICHUBATh PUCKHU IMOCJIEICTBUI 1ESITEIbHOCTH;

KOOPJIMHHPOBATh M  BBIMOJHATH pabOTy B  YCIOBUSX pEaJbHOTO, BHUPTYaJIBHOTO
1 KOMOMHHUPOBAHHOTO B3aMOICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Bba3zoevie uccneoosamenvckue oelicmeu:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METOIaMU (PU3HUECKOM HAYKU;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICJIOBATEILCKON ¥ TMPOCKTHOW JCSITEILHOCTH B OOJIACTH
(GU3HUKN; COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHMCKY METOJOB pEIICHUs 3adad
(U3HYECKOTO COJCpKAHUS, IPUMEHEHHUIO PA3IMIHBIX METO/IO0B MTO3HAHMS;

BIQJIETh BUJAMHU JEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro HMHTEpIpeTaluH,
MPeoOpPa30BaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YYCOHBIX CHUTYaIlUSX, B TOM YHCJIC TPU CO3JAHHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATH PUYUHHO-CJICJICTBEHHBIE CBS3U U aKTYaJIU3UPOBATH 3a/1a4y, BBIIBUTATh TUIIOTE3Y €&
pellleHrs, HaXOIUTh apryMEHTHI JUIs JOKa3aTelbCTBA CBOMX YTBEP)KIEGHUH, 3a/aBaTh IMapaMeTphbl
Y KPUTEPHUU PEIICHHUS;

aHAJIM3UPOBATH MOJYUYECHHBIE B XO/€ PEIICHMS 3a/1a4l Pe3yJabTaThl, KPUTUUECKH OI[EHUBATH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 33aJaud B 00pa30oBaTENbHOUW NEATEIHHOCTH, B TOM
YHUCJIe PU U3yYeHUU (HU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh IEPEHOCUTDH 3HAHUSA 0 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, MTPEJIaraTh OPUTHHAIBHBIC TTOX0/IbI U PEIICHUS; CTABUTH MPOOIEMBI
Y 3a/1a4y, JIOMYCKAaOIINE aIbTePHATUBHBIC PEILICHHUS.

Paboma c ungpopmanueii:

BJIQ/IeTh HaBBIKAMHM TONy4YeHUs HMH(opManuu (PU3NYECKOTO COACPKAHUS U3 HCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYIIECTBISATh MOWCK, aHAU3, CUCTEMATU3AIMIO U HHTEPIPETAIIHIO
nH(MOpMAaIIUY PA3IUYHBIX BUAOB U (HOPM MIPECTABICHNUS,

OIICHUBATH JJOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CPENICTBA WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B pPEHICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPTraHU3AIlMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOoBaHUMN
PrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKESHHSI, MPABOBBIX M ATHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€301aCHOCTH;

CO3/aBaTh TEKCTHl (PU3UYECKOTO COJIECPKAHUS B Pa3NUYHBIX (opMaTax ¢ y4€TOM Ha3HAuYCHUS
nHpOpManUu W IEJIEBOM ayJAWTOPUH, BBHIOMpas ONTUMAIBHYIO (QOpMy TMpEACTaBICHUS U
BHU3yaJIU3alUH.

YHuBepcaibHble KOMMYHHKATHBHbBIE 1eiiCTBUS

Obwenue:

OCYIIECTBIISATh OOIIEHNE Ha YpOoKaxX (PU3UKHN ¥ BO BHEYPOUHOH JCATEIHHOCTH,

pacmo3HaBaTh MPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYAaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C HCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

CoemecmHuasn 0esamenbHOCmb:



MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM U MHIUBUAYaJIbHON pabOTHI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX JEHCTBMH ¢ Yyu€ToM OOIIMX HMHTEPEcOB
Y BO3MOKHOCTEM Ka)KJI0T0 4IeHa KOJUIEKTHBA,;

IIPUHUMATD 1I€JIM COBMECTHOW AESTEIBHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACHCTBHS
110 €€ NOCTHIKEHMIO: COCTABIIATH ILIAH ACUCTBUM, pACIPEACIATh POJIA C YYETOM MHEHUM Y4aCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

OLICHUBATh Ka4eCTBO CBOErO BKJIaa u KaKJI0r0 Y4aCTHHKA
KOMaH/Ibl B OOIIMI pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOCKThI, OLICHMBAaTh WJIEH C IIO3ULHMHM HOBU3HBI, OPHUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErH4YE€CKOE IOBEICHUE B PA3JIMYHBIX CUTYALUAX, IIPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

YHuBepcanbHbIe peryJsTHBHBIE N1eHCTBUSA

Camoopzanuzayusa:

CaMOCTOSITENIFHO ~ OCYIIECTBIISITh IMO3HABATEIBHYIO JCSATEIBHOCTH B 00JMacTH  (PU3UKHK
U aCTPOHOMUHU, BBISABJISITH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IUIaH PEIICHMS pPacdyE€THBIX M KAa4eCTBEHHBIX 3aJady, IUIaH
BBINOJIHEHUS IIPAKTUYECKOM pabOThl ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEIIIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupATh paMKH y4eOHOT0 MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHI;

JienaThb OCO3HAHHBIA BbIOOp, apryMEeHTUpOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHHUIO U MPOSIBICHUIO HIMPOKOW SPYAULIUU B 0OO0JNAacTH (U3UKH,
MIOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHb.

Camokonmpony:

JlaBaThb OILICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;

BJIAJICTh HaBBIKAMU I103HABATEJIbHON peQIIEKCHH KaK OCO3HAHHs COBEPILAEMBbIX JAEHCTBHIA
Y MBICTIUTENBHBIX MPOLIECCOB, X PE3YyIbTATOB U OCHOBAHUM; MCIIOJIb30BATh MPHUEMBI pediexkcun s
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

Ilpunamue ceéa u opyzux:

IPUHUMATH ce0sl, TIOHMUMasi CBOM HEJIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

MNPEAMETHBIE PE3YJIBTATHI

B npornecce n3yuenus kypca GU3MKu yriayOonE€HHOro ypoBHs 00ydaromuicss HayduTCs:

MOHUMATh POJIb (PU3UKH B IKOHOMHUYECKOH, TEXHOIOTUUECKOM, IKOJIOTHIECKOMN, COIMATBHON 1
THYECKOU cepax AEATeNbHOCTH YeJIOBeKa; POJIb ACTPOHOMHUHM B MPAKTUYECKON JesTeIbHOCTH
YyellioBeKa U JlajbHeHIlIeM HayuYHO-TEXHHYECKOM Pa3BUTHUHU; POJIb U MECTO (DU3MKU B COBPEMEHHOM
HAayYHON KapTHHE MHUpA; 3HAUYEHUE ONMCATENbHOM, CHCTEeMaTH3UPYIOIIEH, OOBACHUTEIbHON U
nporHoctudyeckol  (QyHKUMH (U3NYECKON Teopun — MEXaHWKH, MOJIEKYISIpHOH (U3UKH,
TEPMOJIMHAMUKH, HJIEKTPOAUHAMUKH, KBAHTOBOW (hM3UKH; POJIb pusnueckoi Teopun B HopMUpoBaHUU
Mpe/ICTaBICHU O (U3NYECKOM KapTHHE MHpa; B OOILIEM psly COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
IIPEJICTAaBICHUN O IPUPOJE;

pa3ianyaTh YCIOBUS MPUMEHUMOCTH Mojened (U3MUecKUX Tel M MPOLECCOB (SBIECHUN):
MHepIHUalbHas CUCTeMa 0TCYETa, aOCOIMIOTHO TBEPAOE TENIO, MaTepUalibHAs TOUKA, PABHOYCKOPEHHOE
IBYDKEHUE, CBOOOJIHOE MaJeHHEe, MOJAEIM Trasa, >KUIKOCTH M TBEPAOTo (KpUCTAJUIMYECKOIO) Tena,
UJCAIbHBIN ra3, TOYEUHBIM 3apsj, OAHOPOJHOE BJIEKTPUUYECKOE II0JIE, OAHOPOJHOE IEKTPUUECKOE U
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OZTHOPOJHOE€ MAarHUTHOE TMOJIs, TapMOHUYECKHE KOJeOaHUs, MaTeMaTHYeCKUH MAasTHHK, WCabHBINA
MPY>KUHHBIM MasTHUK, TAPMOHUYECKUE BOJHBI, HJICAJIbHBIN KoJeOaTelIbHbIM KOHTYp; MOJENeH aToMa,
ATOMHOT'O 51/Ipa U KBAaHTOBOM MOJIEIIN CBETA;

pa3nuuaTth YycnoBusl (TpaHHIBL, 007acTH) HPUMEHUMOCTH (PHU3MYECKUX 3aKOHOB, IOHHUMATh
BceoOmmmii xapakTep (hyHIaMEeHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTH MCIIOIb30BAHMS YaCTHBIX 3aKOHOB;

aQHAIM3UPOBATh U OOBSCHATH MEXAaHUYECKHE MPOLECChl M SBIICHUS, HCIONb3ys OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI MEXaHMKH (OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBIDKEHUS, (HOpMYIIbI
KMHEMaTUKH PaBHOYCKOPEHHOT'O ABMKEHUS, 3aKOHbI HbIOTOHA, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHHS MMITYJIbCAa U MEXaHHMUYECKOW YHEPTUH, CBSA3b paOdOTHI CHUJIBI ¢ U3MEHEHUEM MEXaHUYEeCKON
SHEPruM); MPHU 3TOM HCIOIB30BAaTh MaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUSA
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, BTOPOTO M TPETHErO 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHHUS
HMITYJIbCA M1 MEXaHUYECKOM SHEPruy, 3aKOHA BCEMUPHOIO TATOTEHUS; 3JIEKTPOMArHUTHBIE ITPOLIECCHI U
SIBJICHUS, HCIIOJIb3YSl OCHOBHBIC IIOJIOKEHMS W 3aKOHBI JJIEKTPOJMHAMHUKH, 3aKOH COXPAaHEHHUS
3JEKTPUYECKOTO 3apsaja, cuia Amnepa, cuia JlopeHua, 3aKk0H 3JIEKTPOMarHUTHON MHAYKIIUH, IPABUIIO
Jlenua, cBs3p DJIC caMOMHIYKIIMU B AJIEMEHTE MIEKTPUUYECKOM IIEMH CO CKOPOCTHIO U3MEHEHUS CUJIbI
TOKA;

pasnuuarh YCJIOBHS TPUMEHHMOCTH MOJeNed (U3MYECKUX Tel M TPOLECCOB  (SBICHHIA):
OJTHOPOJIHOE  3JIEKTPUYECKOE U  OIHOPOJHOE MArHMTHOE TOJis, TapMOHMYECKHEe KoyebaHus,
MaTeMATUYECKUN MAsATHUK, WICAIBHBIM NPYXUHHBIA MAasTHUK, TapPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTeNbHbIN KOHTYP; MOJIENIeil aToMa, aTOMHOTO S/Ipa ¥ KBAHTOBOM MOJIETIH CBETA;

AQHAIN3UPOBATh U OOBSCHATH TEIUIOBBIE TMPOLIECCHI M SIBJIEHHUS, MCHOJIb3ysl OCHOBHBIE
nonioxkeHuss MKT u 3aK0oHBI MONEKYNsIpHON (U3UKH U TEPMOJMHAMUKHU (CBSI3b JABIICHUS HI€aJIHHOTO
raza Co CpelIHEW KUHETUYECKOM SHEPrued TEIUIOBOIO JABMKEHHUS M KOHLIEHTPALMEN €ro MOJIEKYII,
CBA3b TEMIIEPATYPbI BELIECTBA CO CPETHEN KUHETUUYECKOW SHEPIUE TEIIOBOIO IBUXKEHHS €T0 YaCTHll, CBS3b
JABJICHUS HJEAJIbHOTO Ta3a C KOHIEHTpalUMeld MOJIEKYJ U €ro TEMIEPAaTypoH, YypaBHEHUE
MenpaeneeBa—KnaneiipoHa, nepBblil 3aKOH TEPMOAVMHAMMKY, 3aKOH COXPAHEHUsI DHEPTUHU B TEIIOBBIX
mporeccax); MpU 3TOM HCIOJIb30BaTh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHMMOCTH ypaBHeHMsI MeHneneeBa—KuanelipoHa;

AQHAIN3UPOBATh U OOBSACHATH DJIEKTPUUYECKHE SBJICHUS, HCIOJIb3Ysl OCHOBHBIE IOJIOKEHUS
Y 3aKOHBI  DJIEKTPOJAWHAMMKHM (3aKOH COXpAaHEHMs JJIEKTpHUYecKoro 3apsaa, 3akoH KyroHa,
MMOTEHIMAIBHOCTD IEKTPOCTATUYECKOIO MOJIsA, MPUHLIHUII CYIEPIO3ULUNA YJIEKTPUUECKUX MOJEH, IIPU
9TOM YyKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa KynoHa; a Takke NPAaKTUYECKH BayKHBIE
COOTHOILIEHMS: 3aKOHbI OMa aJjii y4yacTKa LENU M JUIsl 3aMKHYTOW 3JIEKTPUYECKOW IeMH, 3aKOH
Jxoyns—IJlenua, npasuia Kupxroda, 3akonst @apajest 1U1st 31€KTpoIn3a);

aHAJIM3UPOBaTh U OOBSICHITH KBAHTOBbIE NPOLECCHl M SBJICHUS, HCHOJNB3YS TOJOXKEHHS
KBAaHTOBOHM (M3UKHU (ypaBHEHHE DWHIITEeNHHA Uil (oTor(dexTa, nepBblii 1 BTopol noctynatel bopa,
MIPUHIIMIT COOTHOIIIEHUs Heompeaenénnocrei ['eiizenOepra, 3aKOHBI COXpAaHEHHUS 3apsI0BOTO U
MacCOBOI'0 YHCEJ U SHEPTUHU B AJIEPHBIX PEAKIUAX, 3aKOH PAJIMOAKTUBHOI'O pacmania);

ONKCHIBATh (PU3MYECKHE TPOLECChl U SBJICHHS, HCIOJb3ysl BEIUYMHBL: IE€peMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHUJIBI, JABJICHUE, TOTCHIIMAIbHAS
SHEprusi, KUHETHYECKas JHEprusi, MeXaHudecKas SHeprusi, padbora CHIbl; LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CUJIa TSKECTH, CUIIA YIIPYTOCTH, CUJla TPEHUS, MOLIHOCTb, JHEPTHs B3aUMOACHCTBUS Tella
¢ 3emi€il BOIM3U €€ MOBEPXHOCTH, SHEPTHUS YIPYroi JedopMalui NPYKUHbI; KOJIUYECTBO TETJIOTHI,
abcomoTHast TemmepaTypa Tenla, paboTa B TEpPMOAMHAMHUKE, BHYTPEHHSSI SHEpPrus HUIaIbHOIo
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIaXHOCTh Bo3nyxa, KII/] naeansHoro
TEIJIOBOI'O JIBUTATEIIS; NIEKTPUUECKOE I0JI€, HANPSHKEHHOCTD DJIEKTPUYECKOIO OIS, HANIPSYKEHHOCTD
IOJIsI TOYEYHOIO 3apsija WM 3apspDKEHHOrO Iapa B BakKyymMe€ W B JIMDJEKTPUKE, NOTEHIMAI
JJIEKTPOCTATUYECKOI0 II0JIA, pa3sHOCTh IIOTEHLMANIOB, DJJICKTPOABWXKYIIAs CHJIA, CHUJIA TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, 3JIEKTPUYECKass EMKOCTh INIOCKOIO KOHJIEHCATOPa, CONMPOTHBIICHUE
ydacTKa Lenu ¢ I[OCIEI0BAaTeIbHbBIM M NApAJUICJIbHBIM COCJUHEHUEM pPE3UCTOPOB, DSHEPIrUs
3IEKTPUYECKOTO MOJIsSI KOH/IEHCATOPA;

ONHUCHIBATh (PU3MUYECKHE TPOLECCHl U SABJCHUS, WCHOJIb3ysd BEIUYMHBL HAMPSHKEHHOCTD
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ANEKTPUYECKOTO  TOJs, TMOTCHIMAN  JJIEKTPOCTATUYECKOrO  TOJISI, PAa3HOCTh  IOTCHIIMAJIOB,
ANEKTPOABIIKYILAs CHUJla, HWHAYKUWS MAarHUTHOTO TMOJsl, MarHUTHBIA MOTOK, cuja AMIepa,
WHIYKTUBHOCTD, DJIEKTPOJIBIKYIIAS CHJIa CAMOWHAYKIIMH, SHEPTUST MATHUTHOTO TOJISI TIPOBOJHUKA C
TOKOM, PEJIIATUBUCTCKUI MMITYJIbC, TIOJHAS SHEPTHUS, SHEPrHs MOKOS CBOOOJHON YaCTHUIIBI, SHEPTUS U
UMIYNbC (POTOHA, MACCOBOE YHCIIO U 3apsii Aapa, SHEPTHUS CBSI3H SJIpa;

OOBSCHATh OCOOCHHOCTH MPOTEKaHUs (PU3MUYECKUX SBICHHI: MEXaHUYECKOEe JIBUKEHUE, TEINIOBOE
JBIDKEHUE YaCTHIl BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JBWKCHUE, MTU(PQy3us, HCrapeHue,
KUTICHUE W KOHJIEHCAIVs], TUIABJIEHHE U KPUCTAUIM3AIMsA, HAIIPABICHHOCTD TEIIONEepeiauu, SIeKTPU3aLUs
TeJ, SKBUIMOTEHIINATIBHOCTh TIOBEPXHOCTH 3aPSHKEHHOTO TIPOBOIHUKA,;

OTIpeeNATh HAPaBJIeHUE UHIYKIIUU MAarHUTHOTO TOJIsI PO-BOAHKUKA C TOKOM, CUIIBI AMIlepa U
cuibl JIopeHia;

OO0BSACHATH OCOOEHHOCTU MPOTEKAHUS (PU3MUECKUX SIBICHUN: 3JIEKTPOMArHUTHAs WHAYKLHUA,
CaAaMOWHJIYKIIUS, PE30HAHC, WHTEPPEPEHIUs BOJH, MUQPPAKIUS, TUCIEPCHUs, IMOITHOE BHYTPECHHEE
otpaxkeHue, ¢Gotodnekrpuueckuii d3pdekt (poroaddexr), ampda- u Oera-pacmanbl sAAep, ramma-
U3ITydeHue sjiep; GU3nIecKue MPUHIUIBI CIIEKTPAIEHOTO aHAIM3a U PaboThI Jiazepa;

MPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTU OJHOM (PU3UYECKOW BEIUYHHBI OT JAPYroM C
WCIOJIb30BAHUEM TMPSMBIX WM3MEPEHUU: TIPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (HKCHUPOBATH
pe3yNnbTaThl TOMYYEHHOM 3aBHUCUMOCTH (DM3MUECKUX BEIWYMH B BHUAE TpadUKOB C y4ETOM
aOCOTFOTHBIX IMOTPENTHOCTEH H3MEPEHUH, IeIaTh BEIBOJIBI 10 PE3yIbTaTaM HCCIICIOBAHUS;

MPOBOANTH KOCBEHHBIE M3MepeHUsl (PU3MUECKUX BEIIMYMH; MPU ITOM BHIOMPATh ONTHUMAIIbHBIH
METOJT U3MEPCHHUS, OLICHUBATh a0COFOTHBIE W OTHOCHTEILHBIC MOTPEITHOCTA MPSIMBIX U KOCBEHHBIX
HU3MEpEHHUI;

MPOBOJAMTH OMBITHI TI0 TIPOBEPKE MPEIOKECHHOW THIOTE3bl: IIAHUPOBATh SKCIICPUMEHT,
coOupaTh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBAThH MOy4YEHHBIE PE3YNbTaThl U ANaTh BBIBOJ
0 CTaTyce MpeUI0KEHHON TUITOTE3bI;

coOiroaaTh MpaBuiia O€30MacHOT0 TPy/Ja MpU MPOBEACHUH MCCIECIOBAHHUI B paMKax y4eOHOTO
JKCIIEPUMEHTA, TMpaKTHKyMa U Y4eOHO-HCCICNIOBATEIBCKOW ¥ TMPOSKTHON JCSITEIBHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JTa0OpaTOPHOTO 00OPYIOBAHHS;

pemath pacdEéTHBIC 3aJ1a4Ml C SIBHO 3aJIaHHON M HESIBHO 3aJ]aHHOW (PM3UYECKOW MOJCIBIO: Ha
OCHOBaHUU aHaJIN3a YCIOBUS 0OOCHOBBIBATH BHIOOP (PU3MYECKON MOJENU, OTBEYAOIIeH TpeOOBaHUIM
3aJla4ud, MPUMEHSITh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIATHI (PU3WUCCKUX TEOpUN TPH
WCIOJIb30BAaHUM MaTeMaTHYECKUX METOAOB pEIIeHUs 3aJad, MPOBOIAUTH pacuyéThl Ha OCHOBAHUU
UMEIOIUXCS JIAHHBIX, aHAJTM3UPOBATh PE3YJIbTAThl M KOPPEKTHPOBATh METOJIBI PEIICHHS C YIETOM
MOJIy4YE€HHBIX PE3yIbTaTOB;

pemath KadeCTBEHHBIC 3aJaud, TPeOyIoIMe MPUMEHCHHUS 3HAHWHW W3 Pa3HBIX pPa3JIeiioB
IIKOJILHOTO Kypca (DU3HUKH, a TaK)Ke MHTErpalliy 3HAaHUN U3 JIPYTHX MPEIMETOB €CTeCTBEHHOHAYYHOTO
IUKJIA: BBICTPAWBATH JIOTHYECKYIO IIEMOYKY PACCYKICHHH C ONOpOW Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHHS I OOBSCHCHHS OCHOBHBIX NPHHIIAIIOB pPabOTHI
WM3MEPUTENBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHMUYECKUX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaJIa POCCUHUCKHUX U 3apyOeIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

AHAIM3UPOBATh M OIEHUBATH TOCICACTBHS OBITOBOM M IPOM3BOJICTBEHHOW JEATCIBHOCTH
YeloBeKa, CBSI3aHHOW C (pU3MYEeCKHMMH TpoIlecCaMU, C TO3UIMI HIKOJIOTHYECKON Oe30MacHOCTH,
MPEJICTABICHHA O pPalMOHAIBHOM MPHPOJIONOIL30BAHUU, a TAaKXKE pPa3yMHOM HCIIOJIb30BAHHUH
JOCTHKEHUIN HAYKU M TEXHOJIOTUH /ISl JabHEHIIIero pa3BUTHS YeTI0OBEUECKOro 00IIeCcTBa;

MPUMEHATHh Pa3IUYHBIE CIMOCOOBI paboThl ¢ uWHMOpMaImeld (U3NIECKOTO COJSPKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHWH: TPU ITOM HCIIOJIb30BaTh
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJIOTHH JJIs TIONCKA, TIepepabOTKU U TPEIbSIBICHUS YICOHOH 1
HAy4YHO-TIOMYJISPHON MH(OPMAIIMK, CTPYKTYPUPOBAHKS U MHTEPIPETAIINN UHPOPMAIUH, TTOTy4YESHHOM
U3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKH aHAJM3UPOBATh MOJIydaeMyl0 UH(QOPMAIIHIO U OLICHUBATDH €€
JIOCTOBEPHOCTh, KaK HA OCHOBE HMECIONIMXCS 3HAHW, TaK W Ha OCHOBE aHalM3a HCTOYHUKA
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uH(pOpMaINH;

NPOSIBJIATH OPTaHU3AI[MOHHBIC W TI03HABATEIILHBIC YMEHHS CAMOCTOSTEILHOTO MPHOOPETEHUS
HOBBIX 3HAHUU B MPOIIECcCe BHIMOJHEHHS MPOCKTHRIX U y4eOHO-UCCIIEI0BaTEIbCKUX paboT; paboTars B
TpYIIIE ¢ UCIIOJHEHHEM Pa3IMYHbIX COIUABHBIX POJICH, TUIAHUPOBATh PaObOTy TPYIIIBI, PAIIMOHATBHO
pacrpenenarTh AeATebHOCTh B HECTAH/IAPTHBIX CUTYallUsX, aJleKBaTHO OLIEHUBATh BKJIAJ KAXKAOTO M3
YYACTHHKOB TPYIIIBI B PEIICHUE PACCMATPUBACMOH MPOOIIEMBL;

NPOSIBIATH MOTUBALMIO K Oyaymiedl mpodecCHOHABHOM JEATeTbHOCTH M0 CHEHATBHOCTAM
(hM3HUKO-TEXHUYECKOTO TIPOQHIIS.

COJEPXKAHUE YUYEBHOI'O TIPEJMETA «®U3UKA» (YIJYBJIEHHBIN

YPOBEHD)
PA3JIEJ 1. PUBUKA U METO/bl HAYYHOTI'O IIO3HAHUA
®uszuka — Hayka o npupone. Hayunble Meronwl IO3HaHMS OKpyxKaromero mupa. Pois

HKCIEPUMEHTA ¥ TEOPUH B IIPOIIECcCe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SBICHUA H TpomeccoB. Haydneie rumoresbl. Pusmueckue
3aKOHBI U Teopuu. [ paHUIIbI TPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Poimp m mecto ¢usuku B (HOpPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
IIPAKTUYECKON AESATEIbHOCTH JIFOIEH.

PA3JIEJ 2. MEXAHUKA
Tema 1. Kunematuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEeXaHW4eckoro JBuxkeHus. Cucrema OTcuéTa.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpedHsisi CKOPOCTb, MIHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUuaIbHON TOYKU, UX MPOEKIIMM HA OCH CHUCTEMbI KOOpAWHAT. PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE IBUKEHUE.

I'paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTHU, YCKOPEHHUS, TMYTH © TEPEMEIICHHS
MarepuaibHON TOYKHA OT BPEMEHHU.

CBoOoaHOe majieHne. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiinoe neuxkeHue. [[BukeHrne MarepuaabHON TOYKH MO OKPYKHOCTH C MOCTOSITHHOU
M0 MOJYJI0 CKOPOCTHIO. YTJIOBasl CKOPOCTh, JIMHEHHass ckopocTh. [lepuoa m wactora oOpaiieHwus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

Tema 2. Jlunamuka

ITpunnun otHOcHTenbHOCTH ['anunes. [lepssiii 3akoH HeroTOHA.

WNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [punmun cynepno3uiuu cui. Bropoii 3akon HeloToHa 117151 MatepuaibHOM
ToukH. Tperuii 3akoH HproTOHA 1151 MaTepralIbHBIX TOYEK.

3akoH BceMUpHOTO TAroreHus. Cuna tsokectd. [lepBas kocMuueckass CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Buabl Tpenus (mokos, ckoibxeHus, kadyeHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIBKEHUS U cuiia TpeHus nokos. Kosadduument tpenus.

Tema 3. 3ak0oHBI COXpaHEeHUs] B MEXaHUKe

Nmnynsc maTepuanbHOM TOYKM (Tena), CUCTEMBbl MaTepUalbHBIX TOYeK. VIMIynbC CHIlbl U
U3MEHEHHE UMITYyJIbCa TeJla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOil Touku. TeopemMa 00 HM3MEHEHHH KHHETHYECKOM
SHEPTHH.

[TorennuanbHas sHeprus. lloTeHnManbHas SHEPrHs YOPYro AeQpOpPMHUPOBAHHOW TPYKHUHBI.
[TorennuanbsHast SHEprys Tesa BOJIU3U MOBEPXHOCTH 3EMIIH.

3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTHH.
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PA3AEJI 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOpuu

OCHOBHBIE TOJOKEHUS MOJICKYJISPHO-KMUHETUYECKOW TEOPUU U HMX OIBITHOE 00OCHOBAHUE.
Bbpoynosckoe nBwxkenue. Juddysus. Xapakrep ABMKEHHS U B3aUMOJCHCTBHS YacTHI] BEIIECTBA.
Mopnenu cTpoeHUs Ta30B, XHIKOCTEH W TBEPABIX TEJN U OOBSICHCHHE CBOWCTB BEIECTBA HA OCHOBE
3TUX Mojenel. Macca u pazmepsl Mosiekys. KonunuectBo BemnectBa. [loctositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopene wuaeanbHOro ra3a. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO- KHHETHUYECKOW TEopuun
UJCATbHOTO Ta3a. AOCOIOTHAS TeMIleparypa Kak Mepa CpeJHel KUHETUYECKOW SHEPTHUU TEIIOBOTO
nBwkeHns dactun rasa. lllkana temnepatyp KenbBuna. I"azoBbIC 3aKOHBl. YpaBHEHHUE
MenneneeBa—Kianeiipona. 3axkon [anpTona. M3omporecchl B H€aIbHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHne H30IPOILECCOB: U30TEpMa, H30X0pa, n3obapa.

Tema 2. OCHOBBI TEPMOTUHAMUKH

TepmonuHamuyeckass cucremMa. BHYTpeHHssI DSHEprusi TEPMOAWUHAMHUYECKON
cucTeMbl U crocoObl e€ wu3MeHeHHs. KommuecTBo TtemnoTrel U paboTa. BHyTpeHHSS sHeprus
OJIHOATOMHOTO MJICaJIbHOTO ra3a. Buabl Temionepenaydu: TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3JIy4CHHE.
VY nenbHas TEI0EMKOCTH BemecTBa. KonnuecTBo TEMI0Thl IpH TEIUIoNepeiaye.

[Tonsitme 00 ammabatHOM mporiecce. [lepBbrii 3akoH TepMoauHaMuKH. [IpuMEHEHHE TIEPBOTO
3aKOHA TEPMOJMHAMUKH K U30IpOIIECCaM.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTHMOCTh TIPOIIECCOB B TIPHPOJIC.

TeroBeie MamuHbl. [IpuHIMNBI OeHCTBUS TErIOBbIX MamuH. [IpeoOpa3oBaHusl SHEPTrUU B
terwioBbix MammHax. KIIJ] remnosoii mammnel. [ukn Kapuo u ero KIIZ. Dxonoruueckue npodiaemsl
TEIUIO3HEPTeTUKH.

Tema 3. ArperaTHbie cOCTOSSHHA BemiecTBa. ®a3oBbie MEePexoabl

ITapooGpazoBanune u koHjeHcarus. Mcmapenue u kuneHue. AOCOIOTHasT U
OTHOCHUTENIbHASl BIIAXXHOCTh BO3AyXa. HachllleHHBI map. YaenbHas TeIUIoTa MapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATyphbl KUIIEHUSI OT J1aBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHM30TPONHS CBONCTB KpPUCTAJUIOB.
Kunkue kpuctannsl. CoBpeMeHHbIe MaTepuaisl. [InaBinenue u kpucramuzanus. Y enbHasi TeIioTa
IUTaBJICHUS. Y paBHEHHE TEIJIOBOTO OanaHca.

Jemoncmpayuu
1. CBoiicTBa HaChIILIEHHBIX MTAPOB.
2. Kunenne npy NOHMKEHHOM JIaBJICHHH.
3. CriocoObl U3MEpeHHUs BIAXKHOCTH.

. HaOmronenne HarpeBaHus U IUIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

5. JleMOHCTpanus KpUCTaJIJIOB.
Jlabopamopuwie pabomot
1. Onpenenenne OTHOCUTENBHOM BIAKHOCTH BO3AyXa.

I

PA3AEJI 4. JJEKTPOANHAMHUKA
Tema 1. JnekTpocraTuka

DnekTpu3zanus Tea. DIeKTpuyeckuit 3apsa. JBa Buaa snektpuueckux 3apsaoB. [IpoBogHukw,
TUBJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.

BsaumonerictBue 3apsanoB. 3akoH KynoHa. ToueuHbI 37€KTpUUECKUN 3apsal. DIEKTPUUECKOE
nosie. Hanpsok€HHOCTBh 3leKTpudecKoro mnois. lIpuHIun cynepno3uuuy 3JIeKTPUYECKHX MOJIEH.
JIuHuu HanpsHKEHHOCTH 3JEKTPUUYECKOTO TOJIS.

Pabora cun anexkrpocrarnyeckoro noss. [lorenuuan. Pasnocts norenuuanos. IlpoBoaHuku u
JURJIEKTPUKHU B SJIEKTPOCTATHUECKOM M0J€e. JudnekTpuyeckas npoOHUIaeMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OJEeKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa. HEPrus
3apsHKEHHOI0 KOHAEHCATOopa.
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TexHuueckue  ycTpoicTBA M NPAKTUYECKOE  MPUMEHEHHE:  DJIEKTPOCKOM,  3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MIIEHUE JJIEKTPOIIPUOOPOB, KOHACHCATOP.
Jemoncmpayuu
. YCTpOMCTBO M NPUHLIMI ACHUCTBUS JICKTPOMETPA.
. B3aumoiericTBue Ha3JIEKTPU30BAHHBIX TEIL.
. DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJ.
. IIpoBOHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.
. DIeKTpocTaTuYecKas 3aluTa.
. JAUPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.
. 3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAW IJIACTUH, PACCTOSIHUS
MEXIY HUMH U JIU3JICKTPUUECKON MPOHUIIAEMOCTH.
8. DHeprus 3apsKEeHHOT0 KOHIEHCATOPA.
Jlabopamopuwie pabomot

1. U3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.
2. CoenvHEeHHE KOHIEHCATOPOB B OaTapero.

~NoO O~ WNER

Tema 2. [locTosiHHBIN J1eKTPpUYecKUil TOK. ToOKH B pa3IMYHBIX cpeaax

DJIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuina
ToKa. [ IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DNEeKTpUUECKOe COIMPOTUBIICHHUE. YElIbHOE CONpOTHBIEHHE BeulecTBa. [locienoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

Pa6ota anexktpuueckoro Toka. 3akoH [xoyns—Jlenna. MomHOCTh 3JIEKTPUUECKOTO TOKA.

O/1C u BHYTpeHHEE CONpPOTUBICHHE MCTOYHUKA TOKA. 3akoH Oma Juis MOJHOM (3aMKHYTOM)
3JIEKTpUYECKOM 1enu. KopoTkoe 3amMbIKaHue.

ONEKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCHUMOCTb COIPOTUBIIEHHUS METAIJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAss M MPUMECHAsI IPOBOAUMOCTh MOIYIPOBOAHUKOB. CBoMCTBa
p—n-nepexoxa. IloaynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B pacTBOPAxX M pacIjiaBax 3JIeKTPOIUTOB.

DNEKTPOIUTHUECKAS JUCCOLUALUS. DIEKTPOJIN3.

OnekTpuueckuil TOK B razax. CaMOCTOSTENbHBI M HECAaMOCTOSITENbHBIN pa3psan. MosHus.
[na3ma.

Texnuueckue ycmpoiucmeéa u npakmuiyeckoe npumeHeHue: aMIepMeTp, BOJIBTMETP, PeocCTar,
UCTOYHHUKH TOKa, 3JIEKTPOHArpeBaTelbHbIe MPUOOPHI, JEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
COINPOTHUBIIEHUS, BAaKyyMHBIH AHMOJ, TEPMUCTOPbI U (OTOPE3UCTOPHI, MOIYIPOBOJHUKOBBINA MO,
rajibBaHUKA.

JlaGopaTopHble paGoThI
1. MI3y4yeHune napauieabHOro U MoCiIe10BaTeIbHOIO COSAUHEHHMS.

Tema 3. MaruutHoe moJie. JJIeKTPOMATHUTHAS NHIYKIHS.

[TocrosiHHbIe MarHUTHL. B3auMoaencTBUe MOCTOSTHHBIX MarHuTOB. MarHutHoe mojie. Bektop
MAarHUTHOM MHAYKUWHU. [IpUHIMIO Cyneprno3suuuu MArHUTHBIX MOJEH. JIMHUM MarHUTHOW WHIYKLHH.
KapTuna nuHMil MAarHUTHON MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnutHoe mMoje NpPOBOAHMKA ¢ ToKoM. KapThHa nMHUN MHAYKIMHA MarHUTHOTO IOJISt
JUTMHHOTO TPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOIO MPOBOJAHUKA, KATYIIKH C TOKOM.
B3anmoneicTere npoOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJTh M HallpaBJICHHE.

Cuna JlopeHua, e€ Moaysb U HampasiieHUE. J[BUKEHUE 3apsHKEHHOM 4acTUIbl B OJHOPOIHOM
MarHuTHoM noJie. Pa6ora cumer Jlopeniia.

SBnenue snexkTpoMarHuTHOM MHAyKHMM. [loTok BekTOpa MarHuTHOM uHAyKIMH. OJIC
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MHIYKIHMH. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapanes.
Buxpeoe anekrpuueckoe nosie. 3]C MHIAYKIIMU B IPOBOJHUKE, JBHXKYIIEMCS IMOCTYIATEIbHO
B OJJHOPOJHOM MAarHUTHOM TOJIE.
[IpaBuno Jlenna. MuayktuBHOCTh. SIBnenue camounaykuuu. I1C caMOMHIYKUIMH. DHEpPrus
MarHUTHOTO TOJIS KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE TOJIE.
TexHuueckue yCcTpoucTBa U MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, JICKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEHU JIEMEHTAPHBIX YACTHUIl, UHAYKIITHOHHAS TI€Yb.
Jemoncmpayuu
. OnbIT Dpcrena.
. OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.
. JInHUM UHTYKIUY MAarHUTHOTO TIOJIS.
. BzaumojelictBue 1ByX MpOBOJHUKOB C TOKOM.
. Cuna Amnepa.
. SIBneHne 3MeKTpPOMarHUTHOM MHIYKIUU.
. [IpaBuiio Jlenna.
. 3aBucumocTtb DJIC MHAYKIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOT'O IOTOKA.
SIBiIeHNE CAMOMHTYKILINH.
Jlabopamopnwie pabomot
1. UccaenoBanue siBjieHUs 3JIeKTPOMATHUTHON UHAYKIMH.

©oo~NOOUT,~wWNE

PA3JIEJ 5. KOJIEBAHUSA U BOJIHbBI
Tema 1. MexaHu4ecKkue M 3JIEKTPOMATHUTHBIE KOJIEOAHUSA

KonebarenbHas cucrema. CBOOOAHBIE MeXaHWYECKHE KoleOaHus. ['apMoHnyeckre KojaeOaHms.
[lepuon, yacrora, ammnutyaa u ¢gasza konedbanuid. [IpykuHHBINA MasTHUK. MaTeMaTUueCKU MasTHUK.
YpaBHeHHe rapMOHUYECKHUX KoJeOanwuii. [IpeBpaiienne sHepruu npu rapMOHUIECKUX KOJIeOaHMUX.

KonebarenbHplif  koHTyp. CBOOOJHBIE 3JEKTPOMAarHWTHbIE KoJeOaHHs B  HJI€ATBHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJOTUSl MEXAY MEXaHMYECKMMM U AJIEKTPOMArHUTHBIMU KOJI€OaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUHU B UJ€aIbHOM KO0JIeOAaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxawmux KojeOaHusx. BbIHyXJICHHbIE MEXaHUUYECKHE KOJICOAHUS.
Pe3onanc. BeiHyX1€eHHBIE JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

[Tepemennblii Tok. CUHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKECHHUSL.

Tpanchopmarop. IlpousBoacTBo, mnepenaya M NOTpeOJIEHUE IIEKTPUUYECKOM IHEPIHH.
OKOJIOTUYECKME PHUCKM TIpH  IMPOU3BOJACTBE  d3JeKTposHepruu. KynbTypa  ucnonp3oBaHus
AJIEKTPOIHEPTUU B ITOBCETHEBHOM KU3HHU.

Texnuueckue ycmpoticmea u NpaKkmuyeckoe npumeHeHue: TEHEpaTop MEPEMEHHOTo TOKAa, JIMHHUU
JJIeKTpoIepeaay.
Jemoncmpayuu
1. VccnenoBanne mnapaMeTpoB KoJieOaTeNbHOM CHUCTeMBbl (NPYXUHHBIH HJIM MaTeMaTU4ecKui
MasiTHUK).
. Habmonenne 3aTyxarommx KojaeoaHuil.
. UccnenoBanue CBOMCTB BRIHYKICHHBIX KOJIECOAHU.
. Habmonenne pezonanca.
. CBOOOTHBIE 2TIEKTPOMArHUTHBIE KOJICOAHNUSI.
.OcmwmorpaMMbl  (3aBUCHMOCTH ~ CHJIBI  TOKa W HalpsDKEHHUS OT  BPEMEHM)  JUIs
3JIEKTPOMArHUTHBIX KOJICOAHUH.
7.Pe3oHaHC mTpU TOCIENOBATEIIbHOM COEAMHEHMHM PE3UCTOpa, KaTYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopa.
8. Mopens TUHUH AJIEKTpONIepeaadHn.

oONnh,wWN

Tema 2. MexaHu4ecKkue M 3JIEKTPOMATHUTHBIE BOJHBI
Mexanuueckue BOJIHBI, yciaoBusi pacnpocrpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHHs] U
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JUTMHA BONHBIL. [lomepeuHbie W MpoosibHBIE BONMHBL WHTepdepeHius u AUGpaKius MEXaHUYECKUX
BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OIEKTpOMarHuTHbIC BOJHBL. CBOWMCTBA SJICKTPOMATHUTHBIX BOJIH: OTPAXKCHHE, MPEIOMIICHHE,
nosisipu3sanus, nudpakmus, uarepdeperps. CKopocTh JICKTPOMArHATHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3UM U TeNeBUIeHUA. Pamuoniokamus. DNEKTPOMArHUTHOE 3arpsi3HEHHE
OKPY’KaroILEH CPEebl.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. My3bIKalbHble HHCTPYMEHTHI,
yJIBTPA3BYKOBasl JUArHOCTUKA B TEXHUKE U MEAMIIMHE, pajgap, paAuONpUEMHHUK, TEJIEBU30pP, aHTEHHA,
tenepon, CBU-neus.

Jemoncmpayuu
1. O6pazoBanue u pacnpoCTPaHEHHUE MOMEPEUHBIX U MPOOJIBbHBIX BOJIH.
2. HabnroneHue oTpaskeHus ¥ MPEIOMIICHHS] MEXaHUUECKHUX BOJIH.
3. Habmonenue nHTephEepeHINN U AUPPAKITAA MEXaHHYSCKUX BOJIH.
4. 3ByKOBOH pe30HaHC.
5. HabmroieHue CBsI3W TPOMKOCTH 3BYKA U BBICOTBI TOHA C aMIUTATYION M YaCTOTOM KOJICOaHUH.

Tema 3. OnTuka

I'eomerpuueckas onrtuka. [IpsimonnHeiiHOe pacipocTpaHEHUE CBETa B OTHOPOJIHOM cpeae. Jlyu
cBeTa. ToueyHblit UCTOYHUK cBeTa. OTpaxkeHHe cBeTa. 3aKOHbI OTPAKEHUS CBETA.

[Tpenomnenue cBera. 3aKOHBI MpeNOMIIeHUsI cBeTa. AOCONIOTHBIN MMOKa3aTelb MPETOMIICHHUS.
[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MojaHOro BHyTPEHHErO OTPaKEHMS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

BonnoBas ontuka. MaTEepdepennus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS HAOIIOACHHUS
MakCUMyMOB M MHHHMYMOB B HMHTEpP(PEPEHIMOHHONW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxmus cera. Judpakimonnas pemeérka. YciaoBue HaOMIOIEHUS TJIaBHBIX MaKCHUMYMOB
IIpY MaJJ€HUH MOHOXPOMAaTHYECKOIro cBeTa Ha TudpakinoHHyto peméTky. [lonspusanus ceera.

Texnuyeckue ycmpoticmea U HnpakmuyecKkoe HpuMeHeHue: OYKH, Jyma, (oToammapar,
MIPOEKIIMOHHBINA amnmapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AUQPPAaKIMOHHAS pelETKa,
MIOJIIPOU .

Jemoncmpayuu

. [IpsmonuHeitHOE pacnpocTpaHeHHe, OTPAKEHHE U TpeJoMiieHre cBeTa. OnTHueckue mpruoopshI.
. [IonmHOE BHyTpeHHee oTpaxkeHne. Mozens cBeToBOA.

. UccnenoBanue cBOWCTB M300paKeHHid B THH3AX.

. Monenu MUKpOCKoOIa, TEIECKOIIA.

. Habmonenue untepdepeHunu caera.

. Habmonenue nudpaknum certa.

. Habmonenue nucnepcuu cBerta.

. [lonydeHnue cnexTpa ¢ MOMOUIbIO TPU3MBI.

. [lomyyeHue cnekTpa ¢ OMOIIBIO AUPPAKITUOHHON PEIIETKH.
Jlabopamopuwie pabomot

1. Onpenenenye JUIMHBI CBETOBOM BOJIHBI.

OCO~NOUPDWNE

PA3JIEJI 6. KBAHTOBAS ®U3UKA
Tema 1. D1eMeHTbI KBAHTOBOH ONITUKHU

®oronsl. @opmyna [lnanka cBs3u »HEpruu (HOTOHA C €ro YaCTOTON. DHEPrus M HUMITYIbC
dboToHa.

OtkpeiTe u uccnenosanue porodddexra. Onbitel A. I'. CroneroBa. 3akoHsl GoTodpdekra.
VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rpanuma» Gotodddekra.

Jasnenue cera. Onwitel I1. H. JIeOeneBa. XumMudeckoe IeMCTBUE CBETA.
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Texnuueckue ycmpoticmeéa u npakmuieckoe npumerenue: (GOTOIIEMEHT, (OTONATIHUK,
COJTHEeuHas Oarapesi, CBETOIHO/I.

Tema 2. CTpoeHue aToma
Mopnens atoma Tomcona. Oneitel Pesepdopaa o paccestauo
a -yactull. Ilnanerapnas mognens aroma. Iloctymarel bopa. M3nydenue u morsouieHue
(OTOHOB TpU Tepexone aToMa C OJHOT0 YpPOBHsS 3Hepruu Ha Apyroil. Buabl cnexktpoB. Crektp
YPOBHEI 3HEpPruu aToMa Bo0poa.
Texnuyeckue ycmpoiicmea U  NpaKmMuiyecKkoe NpuMeHeHue.  CIEKTPAIbHBIA  aHaIU3
(cnexTpockomn), Ja3ep, KBAaHTOBBIM KOMIIBIOTED.
Jemoncmpayuu
1. Mogens ombiTa Pezepdopna.
2. Onpenenenue JUIMHBI BOJIHBI J1a3epa.
3. HaGmroieHne TMHEWYATHIX CIIEKTPOB U3ITYYCHUSI.
4. Jlazep.

Tema 3. ATomMHOe€ s1ApO
OKCIIEpUMEHTHI, JO0Ka3bIBAIOIINE CIIOKHOCTh CTPOCHUs Anpa. OTKphITHE PAaJIUOAKTUBHOCTH.
OmnbiThl Peszepdopaa no onpeneneHuo cocrapa paJuoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, 6era-
, TaMMa-u3iay4yeHus. BiusHue paguoakTUBHOCTH Ha >KMBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA U
HeUTpoHa. 3apsn saapa. Maccosoe uucno sapa. M3otomnsl.
Anbga-pacnaa. DIeKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman.
["amMa-uznyuyenue. 3aKkoH paAMOaKTUBHOIO pacnaja.
DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
SAnepusble peakuuu. [lenenne u cuHTE3 A1€p.
SAnepuelii peaktop. TepmosiaepHblil cunTe3. [Ipo0nemMbl U NEPCIEKTUBHI SACPHON IHEPTETHKU.
OKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETHKHU.
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOMIOICHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
@yHIaMeHTalbHbIe B3auMOIeiCTBUS. EquHCTBO (hpr3nueckoil KapTUHBI MUpA.
Texnuueckue ycmpoucmeéa u npakmuieckoe npumeHeHue. ITO3UMETP, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aToOMHas 6omOa.
Jemoncmpayuu
Cu€TYUK NOHU3UPYIOUINX YaCTHUII.
Jlabopamopuwie pabomul
1. MccnnenoBaHue TPEKOB HacTUIL (110 TOTOBBIM (poTorpadusim).

PA3AEJ 7. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3ZUKH

Oranbl pa3BUTHs acTpoHOMUU. [IpHUKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3nnoro HeGa. Co3Be3nus, ipkue 3BE3/IbI, IUIAHETHI, UX BUIUMOE JBHUKEHUE.

Conneynas cucrtema.

Counnie. ConHeyHass akTUBHOCTh. McTounuk sHeprum CoJiHIa U 3BE€37. 3BE3/IbI, UX OCHOBHBIE
XapaKTEPUCTUKH.

Mnineunsiii [lyte — Hama [Namaktuka. [Tonoxenne n aBukenne CosHna B [Namaktuke. Tumnbt
TaJIaKTHUK.

MEXIIPEJIMETHBIE CBSI3U
W3yuenne kypca (U3WKU 0a30BOTO YPOBHSI OCYIISCTBIIICTCS C YYETOM COJEpPIKATEIBHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu v TEXHOJIOTHH.
Me:xxknpeaMeTHble NMOHATHS, CBSI3AaHHbIE ¢ HM3YYeHHEM METOJ0B HAYYHOI0 TO3HAHWS:
SBJICHWE, Hay4yHbI (akT, Trumnore3a, Qu3ndeckas BEIUYHMHA, 3aKOH, TEOpHs, HaOI0IeHNE,
AKCIIEPUMEHT, MOJICITMPOBAHKE, MOJICIIb, H3MEPEHUE.
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MareMaTHKa: pEUICHHE CHUCTEMBbl YPAaBHEHUI; TPUTOHOMETpPHUYECKHE (DYHKIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC; OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO; BEKTOPBI U MX IPOEKLIUU
Ha OCH KOOPJMHAT, CI0KEHUE BEKTOPOB; MPOM3BOIHBIC FJIE€MEHTAPHBIX (DYHKIMN; PU3HAKU TTOJ00MS
TPEYTOJIbHUKOB, ONpeAEIeHNE TUIOMAAN INIOCKUX (GUTyp U 00bEMa Tel.

BuoJiorus: snekTpuyuecKe SIBICHUS B KUBOW MpPUPOE, KojeOaTeIbHbIE ABMKEHHS B )KUBON
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOM NIPUPOAE, ACUCTBUE PalMallii Ha )KUBBIC OPTaHU3MBI.

XHMMHA: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELICCTBA,
MOJIIpHasl Macca, TEIUIOBBbIE CBOMCTBA TBEPHABIX TelN, KUAKOCTEH W ra3oB, JIEKTPUYECKUE CBOWCTBA
METAJUIOB, JJIEKTPOJUTUYECKAs JUCCOLMALUs, TajlbBaHMKA, CTPOCHUE AaTOMOB U  MOJIEKYI,
KpUCTAJUINYeCKass CTPYKTypa TBEPIABIX TeJl, MEXaHU3Mbl 00pa30BaHMs KPHUCTAIIIMUECKOW pPElIETKH,
CIIEKTpaJIbHBIN aHAIIN3.

I'eorpacdusi: BIa)XHOCTh BO3/1yXa, BETPbI, OapOMETp, TEPMOMETP, MarHUTHBIE MOJIIOCa 3eMJIy,
3aJIe’)KM MarHUTHBIX pyJl, POTOCHEMKA 3eMHOM MMOBEPXHOCTH, MPEICKA3AHNE 3EMIICTPSCCHHIA.

TexHoJsiorus: nmpeodpa3zoBaHue IBMKEHUI C HCIIOJIB30BAaHHMEM MEXAHHU3MOB, YUYET TPEHUS B
TE€XHHUKE, OJIIUITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHMs UMITYJIbCAa B TEXHUKE (paKeTa, BOJOMET U
T. 1.), ABUraTeIb BHYTPEHHErO CropaHMs, NapoBas TypOUHA, OBITOBOM XOJIOAMIBHUK, KOHAULMOHED,
TEXHOJIOTMM IIOJIy4€HHUS COBPEMEHHBIX MAaTepUaJOB, B TOM YHMCIIE HAHOMAaTEPHAJIOB, U HAHO-
TEXHOJIOTUH, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJIEHUE BIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, IIEKTPOHATPEBATEIbHBIC TPUOOPHI, IEKTPOOCBETHTEIbHBIE MPHOOPHI, TajdbBaHUKA. JIMHUN
JJIEKTpoONepead, FeHepaTop IMEPEMEHHOIO TOKA, AJIEKTPOABMIaTeNb, MHAYKIMOHHAs II€4Yb, pajap,
paavonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIN anmapaTr, BOJOKOHHAs
OIITHKA, COJIHEe4Has Oartapes.
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TemaTn4eckoe IJIAHUPOBAHHE

TemaTudeckuid 0JI0K,
TeMa

OcHoBHOe coep;KaHue

OcHOBHbBIE BHBI JAeAT€JIbHOCTH yqyamuxcs

PA3JAEJ 1. PUBUKA U METO/JIbI HAYYHOTI'O IO3HAHMSI (2 1)

duszuka U METOABI
Hay4YHOTO TO3HaHusI (2 4)

duszuka — Hayka o npupoae. Hayunbie MeTOAbI
HO3HaHMs OKpYy’Karolero Mupa. Pons skcniepumenTa u
TEOpHUH B MpoIecce TIO3HAHUS NIPUPOJIbI. DKCIEPUMEHT
B (U3HKE.

MopaenupoBaHue PU3HUESCKUX SBICHUN U MIPOIIECCOB.
Hayunslerunorespl. @U3M4ECKUE 3aKOHbI U TEOPUH.
I'panuisl npuMeHUMOCTH (HU3UIECKUX 3aKOHOB.
IIpuHIMII COOTBETCTBHA.

Ponp n MmecTo puszuku B GOpMHUPOBAHUN COBPEMEHHOM
HAy4YHOU KapTUHBI MHPA, B IIPAKTUYECKOU
JESITEIILHOCTH JIIOJIEH.

PabGota B rpyrie Mo nNoJIroTOBKe KOPOTKUX
COOOIIECHU O pOJIu U MecTe (PU3UKH B
MPaKTUYECKON NEeSITEIbHOCTH JIOJICH.

OcBOEHHE OCHOBHEBIX ITPUEMOB PadOTHI ¢ UG POBOM
naboparopueit mo ¢pusnke.

PA3JEJI 2. MEXAHUKA

(20 u)

Kunemaruka (5 q)

Mexanndgeckoe aBHkeHHE. OTHOCHUTEIHRHOCTD
MeXaHu4YecKoroasm:xkeHusa. Cucrema orcuéra.
Tpaexropusi.

Ilepemenienue, cCKOpOCTh (CpemHssi CKOPOCTh,
MTHOBEHHAasl CKOPOCTh) U YCKOPEHHE MaTepHUaIbHOU
TOYKH, UX MIPOCSKIITUH HA OCU CUCTEMBI KOOPpAUHAT.
PaBHOMEpHOE W PAaBHOYCKOPEHHOE IIPSIMOJIUHEHHOE
JBUKCHHUE.

I'paduku 3aBHCUMOCTHU KOOPJHMHAT, CKOPOCTH,
YCKOPEHUS, IIyTHUU IMIEPEMEIICHUSI MaTEpUATIbHOU
TOYKHU OT BPEMEHHU.

CBo0OOIHOE TIafieHne. Y CKOpeHHUE CBOOOHOTO MaJICHHUSI.

Kpusonuneitnoe nuxenue. [ BuxeHue MarepruaibHOU
TOYKH I10 OKPY>KHOCTH € TIOCTOSIHHON 110 MOIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHHAsI CKOPOCTb.
Ilepnon 1 wactora oOpamenus. LlearpocTpeMuTenpbHOE
YCKOPEHHE.

IlpoBeneHuEe 3KCOEpPUMEHTA: U3YyUYEHUE
HEPAaBHOMEPHOI'O JIBUKEHHUS C LEJIbIO OIpPEACIICHUS
MTHOBEHHOM ckopocTu. OOBSICHEHHE OCHOBHBIX
OPUHIUNOB JEUCTBUSI TEXHUYECKUX YCTPOUCTB U
YCJIOBUU UX 0€30TaCHOTO UCIIOJIb30BAHUS B
IIOBCEJIHEBHOM >KU3HU.

Pemienue pacu€THbIX 3aj71a4 € SIBHO 3aJaHHOM
(pn3rgeckoit MOZENbIO C UCITOJIb30BAHUEM OCHOBHBIX
opMysT KHHEMaTHKH.

IMTocTtpoenue u aHaiu3 rpaKoOB 3aBUCUMOCTEH
KMHEMaTUYECKUX BEJIMUYMH OT BPEMEHHU.
Pacno3naBanne ¢u3nyeckux SIBJICHUH B y4eOHBIX
OIIBITaX U OKPYXAIOLIEW )KU3HU: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXEHUE,
CBOOOJHOE TIaJICHHUE TeJ, IBMKEHUE 110 OKPYKHOCTH.
OmnucaHye MeXaHUYEeCKOI'o JBHIKEHUS C
HUCIIOJIb30BaHUEM (PU3UUECKUX BEJIUINH: KOOPJAUHATA,
nyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE.

Paborta B rpymnmax npu IJIaHUPOBAHWUHM, TPOBEICHUN
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WU UHTCPIIPCTAllUN PE3YJIbTATOB OIIBITOBU aHAJIMU3C
JOITIOJTHUTCIBbHBIX HCTOYHHNKOB I/IH-(bOpMaI_II/II/I 110
TCMC.

Hunamuka (5 4)

ITpunnun orHocurenbHOCTHU ['anunes. IlepBbiil 3akoH
Herorona.

NHuepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpyHIMTO Cyneprio3UIIMN CHUJI.
Btopoii 3akoH HeroTOHA 111 MaTepuaaibHOU TOUYKH.
Tpetuii 3akoH HeroToHa miisiMmaTepuaibHbIX TOYEK.
3aKOH BCEMHUPHOro TaroreHus. Cumia TsKeCTHU.
IlepBas kocMuyeckass CKOPOCTB.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenune. Buasr TpeHUs (ITIOKOST, CKOJIBXXESHUS,
kauyeHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs
CKOJIBKCHUSI U CHJIa TpeHUsITTOKos1. Koaddurment
TpEHUSL.

OO0psicHeHHe 0COOCHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO IBHM>KCHUS,
CBOOOJITHOTO MaJIeHUS TEJI, ABUIKCHHUS 1O
OKPY>KHOCTH Ha OCHOBE 3aKOHOB HpIOTOHA,3aKk0HA
BCEMHUPHOTO TATOTCHUSI.

OOBsICHEHHE OCHOBHBIX IPHUHITAIIOB ACHCTBHS
TEXHUYECKHUX yCTPONCTB, TAKUX KaK ITOAIITUITHHUKH.
OObsicHEeHHE JIBUKEHUSI UCKYCCTBEHHBIX CIIYTHHUKOB.
Pemenue pacu€THbIX 3a/1a4 C SIBHO 3aJaHHOU
(uzngecKoit MOAEIIBIO C UCIOIB30BAHUEM OCHOBHBIX
3aKOHOB U popMy] AMHaAMUKH. PacnmozHaBanue
(pru3nyeckux sSIBIEHUN B y4eOHBIX OIBITAX U
OKpPY>KaIOIICH KU3HU: UHEPLUSI, B3aUMOJAECUCTBUE
TeJl.

AHanmu3 QU3NYECKUX IPOIECCOB U SIBIICHUU C
HCITOJIb30BaHUEM 3aKOHOB U IPUHIUIIOB: 3aKOH
BcemupHoro tsroreHus, |, |1 u 11l 3akorsr HeroToHa,
MPUHIAT CYTIEPIIO3UIIAN CHII, TTPUHITUT
paBHOIIPABHOCTH HHEPIHAJIBHBIX CUCTEM OTCUETA

3aKOHBI COXPAHEHUS B
mexanuke (10 )

HNmnynbc maTepuanbHOM TOYKHU (TEja), CHCTEMBI
MaTepHUalIbHBIX TOUEK. UMITyJIbC CUITBI U U3MEHEHHE
UMITyJIbCa Tena. 3aKOH COXpaHEeHUSI UMITyJbca.
PeakTuBHOE IBU)KEHHE.

PaGora cuipl. MOMIHOCTE CHUJIBI.

Kunernueckast sHeprusi MaTepuajibHON TOUKH.
Teopema 00 N3MEHEHUH KHHETUYECKOU DHEPTHH.
IlorennmnaneHas sHeprus. [loreHIManbpHas SHEPrus
yrpyro aedopmupoBaHHOU NpyKUHBI. [loTeHIIMaNBLHAS
SHEpPrus Tejia BOJIN3U MOBEPXHOCTH 3€MITH.

3aKOH COXpaHEHUs MEXAaHUYECKON SHEPTrUU.

Pemenue pacuy€THbIX 3a71ad C SIBHO 3aJIaHHOU
(pr3nyeckoit MOIEIBIO C UCITOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (pOpMYJ1 JMHAMHUKH U 3aKOHOB
COXpaHEHMUS.

Pemenne kayecTBEHHBIX 3a7ady C OONOPOUM Ha
U3ydeHHbIe B paszjeiie «MexaHHKa» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUSI.
Onucanue MEXaHWUYE€CKOTO JIBMIXKEHMUS C
HUCTIOIb30BaHUEM (DU3UUECKUX BEIUYHUH: UMITYJIBC
Tejla, KHHETUYeCcKasi SHEePTrusl, IMOTeHINATIbHAas
SHEPTUsl, MEXaHUUEeCcKasl paboTa, MexaHHu4decKast
MOIITHOCTb.

AHanmm3 QU3nYIECcCKUX IPOIIECCOB U SIBICHUMH C
HCIIOJIb30BAaHUEM 3aKOHA COXPaHEHHUS MEXaHWYECKOH
DHEPIUH, 3aKOHA COXPAaHEHMs UMITYJbCa.
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OOBsicHeHHE ABU)KEHUS PAKET C OMIOPOH Ha
U3ydeHHbIe PU3NIECKNIEC BEIINIUHBI U 3aKOHBI
MEXaHHUKH.

Hcnons3oBanne Opy MOATOTOBKE COOOIIEHUH O
OPUMEHEHHH 3aKOHOB MEXaHUKH COBPEMEHHBIX
UHGPOPMATMOHHBIX TEXHOJIOTUH 151 IOHCKa,
CTPYKTYPUPOBaAHUs, MHTEpHPETALIUHU U
npeacTaBiICHHUs] HHGOPMAaHH.

PA3JIEJI 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMMUMKA (38 4)

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOU TeoOpun
(12 9)

OCHOBHBIE ITIOJIOXKEHHSI MOJIEKYJISIPHO-
KMHETHYECKOM TEOPHUHU U UX ONMBITHOE 0OOCHOBaHUE.
BpoynoBckoe nBmxkenue. [uddysusa. Xapakrep
JIBUKCHUS U B3aUMOJICHCTBHUS YaCTHUIl BEIlleCTBA.
Mopaenu cTpoeHus ra3oB, KUJAKOCTEN U TBEPABIX TEJI
U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
mozerieit. Macca u pa3mepsl Mosiekys. KomuuecTBo
BeniectBa. [locTtossHHass ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ u3MepeHHUe.
Ikamaremneparyp Llenbcus.

Monenb naeanbHoro rada. OCHOBHOE ypaBHEHHE

MOJICKYJISAPHO- KHUHETUYECCKOM TSCOpHUU UACAJTIBHOI'O I'a3a.

AOcomnroTHas TeMIleparypa Kak mMepa CpeaHen
KUHETUYECKON SHEPIruM TEIUIOBOTO JIBM)KEHUS YaCTHUI]

raza. [llkana remmniepatyp KenbBuna. ['a30Bbie 3aKOHBI.

YpaBHenne Menaeneesa—Kianelipona. 3akoH
Hanprona. M3omnpouecchl B ueajJbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYeCcTBOM BemiecTBa. ['paduaeckoe
npeacTaBjeHUE U30MPOIECCOB: U30TEPMa, H30X0Pa,
nzobapa.

OOBsICHEHHE OCHOBHBIX IPUHITAIIOB JICHCTBUMN
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: TEPMOMETP U
OapomMeTp; 1 yCIOBHI UX O€3011acHOTO
HCHOJB30BaHUs B IIOBCETHEBHOMN >KU3HU.
PacnioznaBanue GpU3NYECKUX SIBJICHUH B Y9eOHBIX
OTIBITaX U OKpY>Karomieu ku3Hu: mudpys3us,
OpPOYHOBCKOE JBHIKCHUE.

OmnucaHue TEMJIOBBIX SIBIE€HUM C HCIIOJIb30BaHUEM
(pu3nyuecKkux BEJIMYWH: JaBJICHUE rasa,
TeMIeparypa, CpeaHsisi KHHETHYeCcKasi YHEPIrust
XaOTUYECKOT'0 ABMXECHHUS MOJEKYJI, CPEIHSIS
KBaJApaTUYHAsI CKOPOCTH MOJICKYJI.

AHann3 GU3NIECKHUX TPOLECCOB U SIBJICHUM C
HUCTIOJIb30BaHUEM MOJIEKYJIIPHO-KMHETUYECKON
TEOPHUH CTPOCHMUSI BEIIECTBA, FAa30BbIX

3aKOHOB, CBSI3U CpPEIHEH KHUHETHYECKOU IHEPruu
TEIJIOBOT'O ABMIXKEHUSI MOJIEKYJ C aOCOJIFOTHOM
TeMIEpaTypou.

Pemenne pacu€THBIX 3a4a4 C SIBHO 3aJlaHHOMI
(pr3nyeckoit MOZENbI0 C UCHOJIB30BAHUEM OCHOBHBIX
nonoxxeHnit MKT, 3akoHOB 1 (popMyIIMONEKYIISIPHOMI
(1)7K351 978

Pabora B rpynnax npu miaHUpPOBaHWUH, NIPOBEICHUH
W MHTEPOpETauN PEe3yJIbTAaTOB ONBITOBU aHAJIN3e
JIOTIOJTHUTEJIbHBIX KICTOYHUKOB HH(POpMAITHHY O TEME.
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OcCHOBBI TCPMOIUHAMUKHN

(13 9)

Tepmoaunamuyeckasi cucrema. BHyTpeHHsIs1 sHEprus
TEPMOJANHAMHYIECKON CHUCTEMBI U CIOCOOBI €€
u3MeHeHus. KoimmdecTBo TerioTel U paborta.
BuyTpeHHs1s1 3HEprust 0THOATOMHOI'O UJIeaJIbHOTO rasa.
Buabl Terionepenayn: TENJIONPOBOIHOCTh, KOHBEKIIMS,
U3JIydeHHe. Y AenbHasl TENJI0OEMKOCTh BEIIECTBA.
KonuuecTBo TenoTwl mpu Terionepeaade.

TTonsitne 06 agmadbatHOM niporecce. [lepBhiii 3akoH
TepMOoauHaMUKH. I [puMeHeHne nepBoro 3akoHa
TEPMOAUHAMHUKHU K U30ITPOIIECCaM.

Bropoti 3akoH TepMoauHaMuku. HeoOpaTumMocTh
OpPOLIECCOB B MPUPOIE.

TemnoBele mamuHebl. [IpruHIMOBL AEHICTBUSA TEILIOBBIX
maiuH. [IpeoOpa3zoBaHust SJHEPTHUHU B TSIUIOBBIX
mamuHax. KITJI renmnosoit mamwunel. Hukn KapHo u ero
KITJI. Dxonoruyeckre npoOIeMbl TETUIODHEPTeTHKH.

. O0psicHeHHEe OCHOBHBIX IPUHIHUIIOB ACHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: ABUTATEIb
BHYTPEHHEIr O CropaHus, OBITOBON XOJOAMIIbHUK,
KOHIMIHOHEP; U YCIOBUHU UX 0€30MacHOTO
HUCIIOJIb30BaHNS B HIOBCEIHEBHOU XU3HHU.
OmnucaHue N3y4YEeHHBIX CBOMCTB TEJI U TEIJIOBBIX
SIBICHUH C MCIIOJIb30BaHHEM (PHU3MUYESCKUX BEITUUYHH:
JaBJIEHHE ras3a, TeMmIepaTrypa, KOJIHM4YEeCTBO TEIUIOTHI,
BHYTPEHHSISI DHEprus, padora rasa.

Peurenune pacdu€THbIX 3a1a4 C sSIBHO 3aJaHHOU
(pr3nyeckoit MOZIEIbIO C UCHIOJIB30BAHUEM OCHOBHBIX
3aKOHOB M (OpMYyJ1 TepMOANHAMUKHU. Perntenne
Ka4deCTBECHHBIX 3a7a4 C ONOPOil HA N3YUYCHHBIC B
paszaeine «MonekynspHas pu3uka u
TEPMOIAMHAMHKA» 3aKOHBI, 3aKOHOMEPHOCTH U
dusnIecKue sSIBICHUS.

PaboTa B rpynmnax npu aHajiu3e JOMOJHUTECIbHBIX
WCTOYHUKOB HH(MOPMAIIUU MO TEME.

ArperaTHble COCTOSIHUS
BeniecTBa. Pa3oBrie
nepexonsl (13 q)

ITapoo6Gpa3zoBanue u koHAeHCcanus. Mcriaperue u
KurneHue. AOCOJIOTHAsI U OTHOCUTEJIbHAS BJIaXKHOCTh
Bo3ayxa. HacellieHHbIN ntap. Y AenbHast TEIIoTa
napooOpa3zoBaHUsl. 3aBUCUMOCTb TEMIEPaTyPbI
KUIIEHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucrannunueckue u amopdHbIe Tea.
AHU30TpONUs CBONCTB KpUcTaIUIOB. JKuakue
kpuctauibl. CoBpeMeHHbIe MaTepuanbl. I lnapienne u
KpHUCTaJUTU3alys. Y AeabHas TeIJioTa MIaBJIeHUs.
VYpaBHEHHE TEILIOBOTO OajiaHca.

IIpoBeneHne 3KCIEPUMEHTA: U3MEPEHHE
OTHOCHUTEJIbHON BIA)XKHOCTH BO3JyXa.

OOBsiCHEHHE OCHOBHBIX MPHUHUMIIOB JAEHCTBUS
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP; U yCIOBUH UX
6€e3011acHOr0 UCMHOJIb30BaHUs B MMOBCEIHEBHOMU
JKU3HHU.

Pemnrenne Kka4eCTBEHHBIX 3aJ1ad C OIIOPOH Ha
W3y4EeHHBIE€ 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECKHUE
SIBIICHHUS 110 TEME.

Pacno3naBanue GpuU3NUECKUX SIBJIEHUI B ONBITAX U
OKpy>KarolleH >kxu3Hu: gedopmanus TBEPABIX TEJl,
HarpeBaHHE U OXJIAXKJICHHE TEJI, U3MECHEHHE
arperaTHbIX COCTOSIHUH BEIIeCTBA U OOBbSICHEHUE UX
Ha OCHOBE 3aKOHOB U (hOPMYJ MOJIEKYJIIPHOU
pnzukm.

Hcnonp3oBanne NHPOPMATMOHHBIX TEXHOJIOTHH 1151
MOUCKA, CTPYKTYPHUPOBAHUSI, HHTEPIIPETALIUU U
OpeAcTaBJIeHUs] UHPOPMaIMU IPUIOAIOTOBKE
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COOOIIeHNH O IPUMEHEHUH 3aKOHOB MOJICKYJISIPHOH
(u3uKM U TEpMOANHAMHUKH B TEXHUKE U
TEXHOJIOTHUAX.

PA3JEJI 4. DJIEKTPOJUHAMMKA (66 1)

Daexrpocraruka(l4 o)

DJIekTpu3anus Teil. DIEKTPUIeCKUN 3apsa. JBa Buma
3JIEKTPUYECKHUX 3apsiioB. IIpOBOTHUKY, TUIJIEKTPUKU
U1 OJIyHPOBOJTHHUKU. 3aKOH COXpPAaHEHUs
3JIEKTPUYECKOTO 3apsijia.

BzaumoneiicTeue 3apsinoB. 3akoH Kysnona. Toueunbiii
3JICKTPUUECKUM 3apsifi. DIEKTPUYECKOE MOJIE.
Hanpsisxk€HHOCTE 351ekTprdecKoro noJist. Ilpunnun
CYINEPIIO3ULHNH PICKTPUUECCKUX NoJIeH. JInHuu
HaANPsDKEHHOCTHU 3JIEKTPUYECKOTO T1OJIS.

PaGoTa cun anekrpocrarudeckoro mnoJs. [ToreHiuan.
PasznocTtenioreHnanos. ITpOBOAHUKYN U AUIJIEKTPUKN
B 2JIEKTPOCTATUYECKOM IoJjie. Jlusnexkrpruyueckas
HOPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaencarop. DIeKTpoEMKOCTD
IUIOCKOTO KOHZIEHCATOpa. DHEPrus 3apsi>KeHHOTO
KOHJIeHCaTopa.

IIpoBeneHue 3KCOEpUMEHTA: U3MEPEHHUE
3IEKTPOEMKOCTH KOHJICHCATOPA, OIIPEACIICHHUE
éMKOoCTH OaTapeu KOHJICHCATOPOB.

OOBsICHEHHUE OCHOBHBIX TPUHITHIIOB JICHCTBUS
TEXHUYECKUX YCTPOUCTB U TEXHOJIOIUU, TAKUX KaK:
3JIEKTPOCKOII, IJICKTPOMETP, IJICKTPOCTaTUYECKas
3alIuTa, 3a3eMJIEHUE DJIEKTPOIPUOOPOB,
KOHJICHCATOP U yCJIOBUH UX O€301TacHOTO
IPUMEHEHUS B IPAKTUYECKOU KU3HU.

Pemienue pacd€THBIX 3aa4 C SIBHO 3aJaHHOMI
(puzngeckoit MOJZIEIIBIO C UCITOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYII DIIEKTPOCTATHUKH.

Pemmenune kaueCTBEHHBIX 3aJ1a4 C OIOPOM Ha
H3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nIecKre ABJICHUS O TeMe « DIEKTPOCTATHKA.
PacnmozHaBaHWe U3HUYUECKUX SBJICHUH B OITBITaX U
OKPY KAIOIIEH XU3HU: DJIEKTPpU3aLUs TEI,
B3aMMOJIEUCTBHUE 3apsiJOB; U OOBSICHEHUE UX Ha
OCHOBE 3aKOHOB U (hOPMYJI DIEKTPOCTATHUKH.
Onucanue M3yYCHHBIX CBOMCTB BEIIECTBA U
AICKTPUUECKHAX SIBICHUN C HUCIIOJIF30BAHUEM
(pr3ngecKuX BETUYWH: DJIEKTPUIESCKUN 3apsi,
HaIIPSHKEHHOCTH DJIEKTPUIECKOTO MOJIsI, MTOTEHITHAT,
Pa3sHOCTh MOTCHIIUAIOB, DJIEKTPOEMKOCTEL. AHATHN3
(pu3rgecKuxX TPONECCOB W SIBJIICHUM C
HUCTIOIb30BaHuEeM (PUBHUECKUX 3aKOHOB: 3aKOH
COXPaHEHUS DIICKTPUICCKOTO 3apsiaa, 3aKOH
Kyona.

PabGoTa B rpynnax 1rpu aHaJIn3e JOMOJTHUTEIIbHBIX
HCTOYHHUKOB MH(POPMAIIUU U ITOJTOTOBKE
COOOMICHUM O ITPOSIBJICHUU 3aKOHOB
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QJICKTPOCTATHUKU B 0pr>1<a101uel‘/i XKHU3HU U
IIPUMCHCHHH HUX B TCXHUKCE.

ITocToAHHBIN 3TIEKTPUUECKUNA
TOK. TOKHM B pa3IHUHbIX
cpemax

(34 9)

DNIEeKTPUYECKUN TOK. Y CIIOBUS CYIIIECTBOBAHUS
aeKkTpudeckoro Toka. Mcrounuku toka. Cuna Toka.
IlocTosTHHBII TOK.

Hampspxkerwe. 3akon Oma 151 ydacTKa MEenH.
ONEeKTpUYECKOEe CONIPOTUBIIEHUE. Y JE€IbHOE
COIpoTHBIIEHHUE BenlecTBa. [locnenoBarensHoe,

nmapajljICIbHOC, CMCIIaHHOC COCIUMHCHHUE ITPOBOJHUKOB.

PaGoTa anexkTpuyeckoro toka. 3akoH J>xoyns—
JIennia. MOIIHOCTE 3JIEKTPUYECKOIO TOKA.

3J1C u BHyTpEeHHEEe COTPOTUBIICHUE UCTOYHUKA TOKA.
3akon OMa AJ1s1 MOJTHOU (3aMKHYTOM) AIIEKTPHUIESCKOH
nenu. KopoTkoe 3aMbIKaHHUE.

OJIeKTpOHHAsI HPOBOAUMOCTh TBEPIBIX METAJIOB.
3aBHUCHMOCTH CONMPOTUBJIICHUS METAJJIOB OT
TeMreparypbl. CBEpXIIpOBOIUMOCTb.
DOnekTpuyueckuii TOK B Bakyyme. CBoiicTBa
3JEKTPOHHBIX ITyYKOB.

IMonmynpoBoguuku. Co6cTBEHHAsA U IIPpUMECHAsI
OPOBOJAUMOCTE MOJYHIPOBOAHUKOB. CBoiicTBa p—N-
nepexona. IloaynpoBoIHUKOBBIE TPUOOPHI.
DJIeKTpUUECKUN TOK B pacTBOpax M pacruiaBax
3JIEKTPOJIUTOB.

DIEeKTPOIUTHYECKasl JUCCOITHAIINSA. DIEKTPOIIU3.
DJIEKTPUUECKUM TOK B razax. CaMoOCTOsITENbHBIA U
HECaMOCTOSTEIbHBIN pa3psa. MosnHus. Ilnazma.

IIpoBeneHUE 3KCIIEPUMEHTA: U3YYEHUE CMELIAHHOIO
COCIMHEHUSI PE3UCTOPOB; uzmepenue IC
HCTOYHUKA TOKA U €ro BHYTPEHHETO
COMPOTHUBJICHUS, HAOIIOACHUE DJICKTPOJIIH3A.
OOBsICHEHHUE OCHOBHBIX HNPHUHIIUIIOB ACHCTBUS
TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUMN, TAKUX KaK:
aMIIEpMETP, BOIBTMETP, PEOCTAT, UICTOUYHUKH TOKa,
3JICKTpOHArpeBaTeIbHbIC IIPUOOPHI, BAKYYMHBIN
VO, TCPMUCTOPHI U (POTOPE3UCTOPHI,
HOJYOPOBOJHUKOBBIN IUOI U YCIIOBUU HUX
0e30MmacHOTO MIPUMEHEHUS B ITPAKTUIECKOMN KU3HMU.
Penienue pacu€THBIX 3a71a4 C sIBHO 3aJaHHOU
(pu3ngeckoit MOZENBIO C UCIIOIB30BaAaHUEM OCHOBHBIX
3aK0HOB U ¢opmyn TeMbl «IlocTossHABIH
IJEKTPUUECKUNA TOK».

Pacno3naBanvne (GU3UUECKUX SBJICHHUU B OINBITAX U
OKPY>KaIOIIEH KU3HU: AJIEKTPUUECKAsI IPOBOAUMOCTb,
TEIIOBOE, CBETOBOC, XUMHUYECKOE, MAarHuTHOE
AeUCTBUSA TOKA. AHAIIN3 DIICKTPUUIECKUX SIBICHUN U
OPOLIECCOB B LEIMSAX NOCTOSIHHOTO TOKA C
HCIIOJIb30BaHHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTHU MOCIECA0BATSIHBHOTO U
napayuieIbHOTO COSTUHEHUSI MTPOBOJHUKOB, 3aKOH
Jxoyns— Jlenua.

Onucanne N3YyYCHHBIX CBOMCTB BEIIIECTB U
AIEKTPUUCCKHUX SIBJICHUU C MUCTIOJIb30BaHUEM
(pu3MYeCKUX BEIIMYUH: SIISKTPUUECKUI 3apsi, cujia
TOKA, DJIEKTPUUECKOE HaNpPsHKEHUE, IJIEKTPUUECKOE
COMPOTUBIICHUE, PA3HOCTH MoTeHIMaIoB, J/1C,
paboTa TOKa, MOIITHOCThH TOKA.

Hcnonp3oBanne HHPOPMAITUOHHBIX TEXHOJIOTHMN JIJIS
MTOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUHA U
npeacTaBjieHrus MH(GOPMAIIUU TPHUITOJATOTOBKE
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COO6HI€HHI>1 O IPUMCHCHHUHU 3aKOHOB ITOCTOSAHHOI'O
TOKa B TCXHHUKEC U TCXHOJIOTUAX.

Mar»uTHoOe Toe.
ONeKTpOMarHuTHas
nHAyKnys. (1849)

ITocTossHHBIC MarauThl. B3anMoIeicTBHUE ITOCTOSHHBIX
MarHuToB. MarHuTHoE 1noJie. BEKTop MarHuTHOMI
UHAYKOUU. [TpuHIUI cynepno3uiuu MarHUTHBIX
noJsied. Jlmnaun marHuTHOM nHAYKunu. Kaptuna
JUHUYU MarHUTHOW UHAYKIIUU MOJISI TOCTOSTHHBIX
MAarHUTOB.

MaruuTtHoe noJjie HpoBOAHUKA ¢ TOKOM. KapTruHa nuHui
UHIYKIIUU MAarHUTHOTO MOJIS JJIMHHOTO IPSIMOTO
OPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOTHUKA,
KaTylKu ¢ TokoM. OnbeIT Opcrena. Bzaumoneicteue
OPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJib U HAIIpaBJICHUE.

Cuna JlopeHua, e€ MOyJib U HaIlpaBliCHUE. J|BHKEeHHE
3apsSDKEHHOMYACTULIBI B OTHOPOJAHOM MarHUTHOM MHOJIE.
PaGora cunbl JIopeHiia.

ABJIeHNE IIEKTPOMArHUTHON MHAYKIUU. IToTOK
BeKTOpa MarHUTHOU mHaAyknuu. I C naaykuuu.
3aKOH PJIEKTPOMarHuTHOU uHAyKuuu dapanes.
BuxpeBoe snexrpudeckoe nose. 3/1C nHAYKITNHT B
OPOBOJHUKE, NBUKYIIEMCS NOCTYMNATEIbHO B
OJHOPOJJTHOM MarHuTHOM MHOJIE.

ITpaBuio Jlennia. UHIyKTUBHOCTE. SBIeHue
camonHAyKuu. DJIC caMOMHAYKITHH. DHEPTUS
MarHUTHOTIO TIOJIsI KATYIIKH C TOKOM.
DNEeKTPOMAarHUTHOE TIOJIE.

IIpoBeneHue 3kcriepuMeHTa: N3y4eHUE MarHUTHOTO
NOoJIsI KATYHIKHW C TOKOM; MCCJIeJOBaHUE IEHCTBUS
IOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM;
HCCJIEI0OBAHUE SIBJICHUS 3JIEKTPOMArHUTHON
UHIYKIUH.

OOBsicHeHHEe OCHOBHBIX HNPHUHIIUIIOB ASHCTBUS
TEXHUYECKHUX YCTPONCTB, TAKMX KaK: IIOCTOSIHHBIC
MAar"HuvThbl, DJICKTPOMArHuUThI, SJICKTPOABUIaTCIIb, U
yCHOBUI X 0€30I1aCHOTO MPUMEHEHHUS B
OPAKTUYECKOUN KHU3HU.

Pemenune pacu€THpIX 3a1a4 Ha IPUMEHEHHUE QOPMYII
TeMbl «MarauTHoOE I10JIE. QHCKTpOMaFHI/ITHaH
WHIYKLIHSD.

Pemenune kauecTBEHHBIX 3a71a4 C OIOPOM Ha
W3yYCeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKHUE
SABJICHUS TeMBbI «MarauTHOE I10JIe.
OneKTpoMarHuTHas UHAYKIU». OnpeaeiaeHue
HaITpaBJICHUs] BEKTOPa MHAYKIUHA MarHUTHOT'O
noJist,cuiibl Amriepa u cuibl Jlopenna.
PacnioznaBanue pu3nydecKux SIBJI€HUH B OIIBITAX U
OKpYy>Xaroliel »XKU3H!U: B3aUMOAeHCTBUE MarHUTOB,
3JIEKTPOMAarHuTHasi UHAYKIUSA, JIEUCTBUE
MAardymTHOTO I10J1s1 Ha IPOBOJHHUK C TOKOM U
ABUKYIIUICS 3apsim.

AHanu3 31eKTPOMarHUTHBIX SIBJISHUH C
HUCTIOJIb30BAaHUEM 3aKOHA DJIEKTPOMArHUTHOM
WHIYKIHU.

OnucaHue N3y4eHHBIX CBOMCTB BEIIECTB U
QJICKTPOMAarHMTHBIX SIBJIEHUI C UCIIOJIB30BaHUEM
(pu3nUecKux BEJIMYWH: WHAYKOUSI MarHUTHOTO
noJtsi, cuiia Amrmepa, cuiia JlopeHna, "HIyKTUBHOCTD
KaTyIKHU, DOHEPIrus JICKTPHUYICCKOTO U MAarHuTHOT'O
OJIEH.
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PA3JIEJI 5. KOJJTEBAHUS U BOJIHBI (38 u)

MexaHu4deckue u
2JIEKTPOMArHUTHHIE
kosicOanus (18 gacos)

Konebarensnas cucrema. CBOOOAHBIE MEXaHUYECKUE
kosiebanusi. 'apmonundeckue kojebanwus. llepuon,
4acTtoTa, aMIuIuTyaau ¢aza koinedanuul. I[1pyKUHHBII
MasiTHUK. MaTeMaTU4eCKUil MasiTHUK. Y paBHEHUE
rapMOHHUYECKHX KojicOanuii. [IpeBparmeHuesHepTHH
Opy TapMOHHUYECKUX KOJICOaHUSX.

Konebarenbusiii KoHTYp. CBOOOIHEBIE
3JIEKTPOMarHuTHBIE KOJI€OaHUsI B UICaIbHOM
KoJ1e0aTenbHOM KOHTYpE. AHAJIOTHSI MEXK/TY
MCXAaHUYCCKHUMHU U DJICKTPOMArHUTHBIMH
koneOanusiMu. PopmynaTomcona. 3aKkOoH COXpaHESHUS
SHEPIrUU B UACAITBHOM KOJICOATEIbHOM KOHTYPE.
IIpencraBienue o 3aTyXalOMIMX KOJIeOaHUIX.
BriryxmeHHbpIe MeXxaHUYEeCKue Konebanus. PesoHanc.
BeiHy)XZI€HHBIE 3JIEKTPOMarHuTHBIE KOJIeOaHusI.
Ilepemennslit Tok. CHHYCOUIANBHBIN NEPEMEHHBIN TOK.
MOHIHOCTI) INEPpEMCHHOT'O TOKA. AMHJ’II/ITy,ZLHOC H
JIEHCTBYIOIIEE 3HAYSHHUECWJIbI TOKA U HaIPSDKCHUS.
Tpancdopmatop. [IpousBoacTBO, nepenaya u
noTpeOJIeHNE DIIEKTPUIECKONU DPHEPTHUH.
DKOJIOTUYECKHE PUCKU IPHU IIPOU3BOJICTBE
anekTposHeprun. KyneTypa ncrnonb3oBaHUs
3JIEKTPOIHEPTUU B MOBCEAHEBHOMW >KHU3HU.

OOBsICHEHHE OCHOBHBIX ITPUHITUIIOB NCHCTBUS
TEXHUYECKHUX YCTPOUWCTB, TAKUX KaK: reHepaTop
NEePEeMEHHOT' 0 TOKa, TpaHchopmMaTop, JIMHUU
AJeKTpoIiepeaay; U yCIOBUH UX 06€30MacCHOTO
NPUMCEHEHUS B MIPAKTUYCCKOM >KU3HU.

Pemtenue pacu€THBIX 3a7a4 C SBHO 3aJITaHHOU
(puznyeckoit MOJENBIO C UCIIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (DOPMYJI, OTTUCHIBAFOIINX MEXaHUICCKUE
1 DJICKTPOMArHuTHLIC KOHe6aHI/I$I.

Onucanue MU3YYCHHbBIX MECXaHHUYCCKUX U
SJEKTPOMArHUTHBIX KOJICOAHUU C MCHOJIb30BAHUEM
(pu3UYeCcKUX BEJIUYUH: MTEPHUOJ U YaCTOTAa
KOJIcOaHU, aMIUTUTy1a U (a3za KoJIeOaHuH, 3apsaa U
cuJia TOKa B IPOIIECCe TAPMOHHUYCSCKUX
3IEKTPOMATHUTHBIX KOJICOaHMIA.

Penienue kaueCTBEHHBIX 3ajiad C OMOPO Ha
H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OMUCHIBAIOIINE MEXaHUYECKUE U
3HeKTpOMaFHI/ITHI>IeKO.]'Ie6aHI/I$[.

Pabota B rpynnax mpu njiaHupOBaHUU, ITPOBEJICHUU U
WHTEPOPETAIMN PE3YJIbTATOB OIMBITOB, U aHAIN3E
JIOTIOJTHUTEJIBbHBIX UICTOYHHUKOBHH(OPMAIUH T1I0 TEME.

Mexanuueckue u
3JEKTPOMArHUTHBIE BOJIHBI
(109)

MexaHu4ecKue BOJIHBI, YCJIOBHUS pacIpOCTPAaHEHHUS.
Ilepnon. CkopocTh paclipoCTpaHEHHUs U JUIMHA BOJIHEI.
ITonepeuynbIe U IPOAOJIBbHEIE BOJHBI. THTEpdepeHus
" audpakss MEXaHUIeCKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMKOCTE 3ByKa. BeicoTa TOHa.
TemOp 3BYyKa.

DnexTpoMarHuTHRIE BOJIHBI. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPa’KEHUE, TIPEJIOMIIEHUE,
noasipusanusi, iudpaxkuusi, ”HTeppepeHus.
CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

Ixana aekTpoMarHuTHBRIX BOJIH. [IprumMenenue
3JI€KTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHLIMIIBI paagMOCBSI3U U TEJICBUIACHMUSI.

OOBsicHeHHEe OCHOBHBIX ITPUHIIUIIOB JSHUCTBUS
TEXHUYECKHX YCTPOMCTB U TEXHOJIOT UM, TAKUX KaK:
MY3bIKaJIbHbIE MHCTPYMEHTBHI, YIIbTPa3ByKOBast
AUArHOCTHKA B TEXHUKE U MEIUIIMHE, paaap,
panuonpuéMHUK, TEIEBU30P, aHTEHHA, TeJIe(OH,
CBU-nieub; 1 ycJIOBUU UX O€30I1aCHOTO
IPUMEHEHUsS] B IPAKTUYECKOU )KU3HU. Perienue
pacyYE€THBIX U Ka4eCTBEHHBIX 3aJa4cC OMOpOM Ha
W3y4YEHHBIE 3aKOHBI U 3aKOH MEPHOCTH,
ONUCHIBAIOLINE PACIIPOCTPAHEHUE MEXAaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH. Mcnnoib30BaHue
nHGOPMALMOHHBIX TEXHOJIOTUN IJIs1 TIOUCKA,
CTPYKTYPHUPOBaAHMsI, UHTEPIIPETALUH U
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Panuonokanusa. DJIeKTpOMarHUTHOE 3arpsi3HEHUE
OKpY>Karolleil cpesbl.

npeacTaBiieHUs WH(GpOPMAIIUU TPUTTOJTOTOBKE
cooOmIeHnt 00 UCITOIB30BAHUH IICKTPOMArHUTHBIX
BOJIH B TCXHUKE.

YyacThe B JUCKYCCUU 00 3JICKTPOMArHUTHOM
3arpsi3HCHUN OKPYIKAFOIICH CpeJibl.

PabGoTa B rpymnmnax npu miaHUpPOBaHWUH, TTPOBEICHUH
U UHTEpPOpETaIuu PEe3yJIbTATOB ONBITOBU aHAJIU3E
JONOJIHUTEIILHBIX UICTOYHUKOB MH(MOPMAIIUU 110 TEME.

OmnTuka (10 )

I'eomerpuueckast ontuka. IIpsMmonuneiHoe
pacopocTpaHeHUeCcBeTa B OOHOPOAHOU cpene. Jlyu
cBeTa. ToueuHbld NCTOUYHUK cBeTa. OTpakeHUE CBETA.
3aKOHBI OTPaXEHUSI CBETA.

IIpenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBETA.
AOCOJIOTHBIN MMOKa3aTenb rpenaomiicHus. [lomHoe
BHyTpeHHee oTpakeHue. [IpeneabHbIi yroia nojJiHoro
BHYTPEHHETO OTPaKCHHUS.

Huctiepcust cBeta. CII0KHBIN cocTaB O€JIOTO CBETA.
LBer.

BonroBas onrtuka. UaTepdepentus ceera. Korepentasie
WCTOYHHUKH. Y CJIOBUSI HAOIIOAEHUS MAKCUMYMOB U
MHUHHUMYMOB B UHTep()EPEHIIMOHHONW KapTHHE OT ABYX
cuH(}a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. AudpakumnonHas pemérka. Y ciaoBue
Ha6.TIIO)leHI/I$[ TJIaBHBIX MaKCUMYMOB IIpU MMaACHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha JUPPAKIIMOHHYIO
peméTky. Ilonsipusanmst ceera.

IIpoBenenue skcrepuMeHTa: HaOIIOIEHUE AUCIIEPCUH
CBETa; N3MEPEHNE MTOKa3aTeIsI IPEIIOMIIEHUS CTEKJIA;
HCccIIeJOBaHUE CBOMCTB U300pakeHUH B JIMH3aX.
OOBsicHEeHHEe OCHOBHBIX HNPHUHIIUIOB ASHCTBUS
TEXHUYECKNUX YCTPONWCTB U TEXHOJOTHUH, TAKUX KaK:
OYKH, JIyna, poroarnrmapart, IpOeKIIMOHHBIN
anmnapart, MUKPOCKOII, T€IECKOII, BOJIOKOHHAasI
ONTHKA, TUPPAKINOHHAS PEIIETKA, MOJISIPOUI; U
yCcHoBUH X 6€30MMacCHOT0 NPUMEHEHHUS B
IIPAKTUYECKON KU3HU.

Pemenue pacu€THbIX 3aad C SIBHO 3aJaHHOU
(pr3nyeckoii MOZENbIO C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYJI TEOMETPUUECKON ONTHKH.
PacnioznaBanue pusnydeckux sSIBJI€HUH B ONBITaxX U
OKPY’KaOLIEN KU3HU: MPSIMOJINHENHOE
pacIpoCcTpaHEHUE CBETa, OTpaKeHUe, IIpeJIOMIICHHUE,
uHTepdepeHnus, TudpaKknus U DOJISTpU3aUs
CBE€Ta, JUCHEPCHUs CBETA.

AHanu3 ONTUYECKUX SIBJISHUH C UCIIOJIb30BAaHHUEM
3aKOHOB: 3aKOH MPSIMOJIMHEHHOT'O pacIpOCTPaHEeHUS
CBETa, 3aKOHBI OTPA’XKCHUs CBETA, 3aKOHBI
NpEeIOMIICHUS CBETA.

PA3JIEJI 6. KBAHTOBASl ®U3UKA (30 u)
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BHCMGHTBI KBAHTOBOII ONITUKU
(10 1)

®dotonbl. Dopmyna [Tnanka cBs3u sHepruu GOTOHA C
€T0 J4acTOTO. DHEPrusi U UMITyJIbC (hOTOHA.

OTtkpeiTHE U HccaeqoBanue pororddexra. OnbiTer A. .
Cronerosa. 3akoHbl poTodrdPpekra. YpaBHeHHE
Ouamreitaa 1 pororddexra. «KpacHas rpaHHUIIa»
doroaddexra.

Jasnenue ceera. OnbiTel I1. H. JleOenena.
XUMHUUYECKOE NCHUCTBUE CBETA.

OOBsicHeHHEe OCHOBHBIX HNPHUHIIUIIOB ACHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: (POTOIITEMEHT,
(poroagaTtunk, conmneunas: 6atapesi, CBETOAHOM; U
yciaoBHH ux 0€30MacHOTO MPUMEHEHUS B
NpakTUYECKOU XKHU3HU. PelieHrne pacu€THBIX 3ajiay C
SIBHO 3aJIaHHOMN (PU3HUUECKON MOJIEIIHIO C
HWCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (pOpMYII
KBaHTOBOM OIITHKH.

Penienue kaueCTBEHHBIX 3ajiad C OMTOPOM Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBaHTOBOU
OIITHUKHU.

Pacnio3naBaane ¢usnyeckux SIBIICHUH B yUEOHBIX
onbITax: (POTORIIEKTpUUYECKUil 3(pdekT, cBeToOBOE
JaBJICHUE.

Onurcanue W3YYEHHBIX KBAHTOBBIX SIBJIEHUU U
IPOIIECCOB C UCIIOJIB30BaHUEM (HPUZHUIECKUX
BEJIMYUH: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH,
JJINHA BOJIHBI 1 HaCTOTA CBE€TA, DHCPIusl 1 UMITYJIBC
¢doToHa.

Crtpoenue atoma (6 q9)

Mopnens aroma Tomcona. OneiTel Pesepdopaa mo
paccesiHuIo

a-vactuu. I[lnanerapuas monens atoma. IlocTynaTel
Bbopa. M3nyuenue u norioueHue (pOTOHOB IIpU
Iepexo/ie aToMa C OJHOI'O YPOBHSI DHEPIUU Ha APyroi.
Bunsl cnektpoB. CiekTp ypOBHEM dHEPIrUH aToMa
BOJOpOJA.

IIpoBeneHne s3KcriepuMeHTa: HAOIIOJICHUE
JIMHENYaToOTro CIIEKTpa.

OOBsicHEHHE OCHOBHBIX HNPUHIUIIOB AEHCTBUS
TEXHUYECKUX YCTPONCTB, TAKHUX KaK: COEKTPOCKOII,
Jja3ep, KBAHTOBbIM KOMIBIOTEP; U YCIOBUU UX
0e3011acHOTO IPUMEHEHUSIB TIPAKTUYESCKOH KU3HH.
Pemenune kauecTBEHHBIX 3a71a4 C OMOPOM Ha
W3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHe
siBieHus 1o TeMe «CTpoeHue aToMay.
Pacnio3HaBanue (u3nYEeCKUX SIBJICHUU B y4E€OHBIX
ONBITax: BOSHUKHOBEHHUE JIUHENYATOTO CIIEKTpA.
AHann3 KBaHTOBBIX IIPOIIECCOB U SBJICHHUMC
HCIIOJIb30BaHMEM ITOCTyJaToB bopa.
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ATtomHoe s71po (14 1)

OKCNEepUMEHTHI, TOKa3bIBAIOIINE CI0KHOCTh CTPOSHMUS
ssapa. OTKpBITHE paaTuOaKTUBHOCTH. OIIBITHI
Pezepdopaa nmo omnpeneseHUIOCoCTaBa
pannoakTuBHOTrO M3MydyeHus. CBolicTBa anbda-, 6era-,
raMMma-usiydeHus. BiausiHue painoakTUBHOCTH Ha
>KUBBIC OpraHn3Mbl. OTKpBITHE IPOTOHA U HEUTPOHA.
3apsn sapa. MaccoBoe uncio sipa. 130Tonsl.
Anbda-pacnian. DIeKTPOHHBIH W NO3UTPOHHBIN
OeTa-pacnan.

T'amma-uznydenue. 3aKoH paMOaKTUBHOIO pacrnajia.
DHeprus CBA3U HYKJIOHOB B sape. SnepHble CUITBI.
HedexTt maccsr siapa.

AnepHble peakuuu. JleaeHue u CUHTE3 sSAEP.
AnepHsblit peakTop. TepMosinepHbIl CUHTES.
IIpoOnemMsbl 1 IEPCHEKTUBHI SIISPHON YHEPTESTUKU.
DKOJIOTUYECKHUE ACIICKTHI SIICPHOU DHEPIreTUKHU.
OnemeHTapHble YacTUllbl. OTKpPBITHE ITO3UTPOHA.
MeToapl HaOIIOJICHHUS U PETUCTPALIUH DIIEMESHTAPHBIX
4acTHII.

dyHaaMeHTalbHbIE B3aUMOJIENUCTBUsI. EJTUHCTBO
¢u3ndeCcKONKapTUHBI MHUPA.

IIpoBeneHne y4eHUYECKOIO 3KCIIEPUMEHTA:
HWCCIIeIOBaHNE TPEKOB YacTHUIl (IO TOTOBBIM
ortorpadusam).

OOBsICHEHHE OCHOBHBIX IPUHITUITOB NCHCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK:IO3UMETP,
Kamepa BunbcoHa, sinepHbIH peakTop, aTOMHast
OomOa; 1 ycJIOBUN UX 0€30MacCHOTO IIPUMEHECHUS B
OPAKTUYECKOMKU3HHU. PellleHne KadeCTBEHHbBIX
33J1a4 ¢ OIIOPOI HAa N3yYECHHbIE 3aKOHBI,
3aKOHOMCPHOCTHU H (I)I/I3I/I‘-ICCKI/IC ABJICHHUSA 11O TEMC
«ATOMHOE SIPO».

PacnmozraBaHne GpU3HUECKUX SBJICHUN B YUSOHBIX
OIIbITaxX U B 0pr>1<a}omef/'1 KHN3HHN: €CCTCCTBCHHAsA U
HUCKYCCTBEHHAasl paJHOaKTUBHOCTE. OTIcaHue
U3YYEHHBIX KBAaHTOBBIX SIBI€HUH U NPOLECCOB C
HCIIOJIB30BAaHUCM (bI/I3I/I‘~ICCKI/IX BCJINMYHUH: IICPUOO
noJrypacriajia, SHEpTHs CBSI3U aTOMHBIX siJIep.
AHaN3 IPOLECCOB U SABJICEHUN C UCIOJIb30BaHUEM
3aKOHOB M TOCTYJIATOB: 3aKOH COXpaHECHHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHCHHUS
MaccCOBOI'0 4yHciaa, noctynarsl bopa, 3akoH
paanoakTHBHOTO pacnaja.

Hcnons3oBanne nHPOPMAITMOHHBIX TEXHOJIOTHH JIJIsT
MOMCKa, CTPYKTYPUPOBaHUS, UHTEpOPETALUN U
npeacTaBICHUs] HHpOpMaUU ITPUIIOATOTOBKE
COOOIIeHNH O IPUMEHEHUH 3aKOHOB KBaHTOBOM
(1)I/ISI/IKI/I B TEXHHUKEC U TCXHOJIOTUAX.

PA3JEJ 7. 9JIEMEHTbBI ACTPOHOMHNUU ACTPOD®U3UKH (10 1)

OTanbl pa3putus actpoHomud. [IpuknamgHoe u
MHUPOBO33PEHUYECKOE 3HAUYCHHUE aCTPOHOMMUHU.

Bup 3Bé3nnoro Heba. Co3Be3nus, ipKue  3BE3/bI,
MJIaHETHI, X BUAMMOE [IBHKEHIUE.

ConHeuHass CHUCTEMA.

Comane. CoHeYHass aKTUBHOCTD. VICTOYHHUK DHEPTUHA
Coanna u 3B€374. 3BE3bI, X OCHOBHELIE
XapaKTEePUCTUKHU.

I[MonroroBka cooOmieHUN O MEeTOIaX MMOITYUYECHUS
Hay4YHBIX aCTPOHOMHUYECKUX 3HAHUM, OTKPBITUSIX B
COBPEMEHHOU aCTPOHOMMUHU.

BrinonHenue 3agaHuil, IpOBEPAIOLIINX BIIaJICHUE
OCHOBOIMOJIAralOIIMMHA ACTPOHOMHUYECKUMU
IIOHATUAMHU, IMO3BOJIAIOIMMU XapaKTEpPU30BaThb
IIPOLIECCHI, IPOUCXOASIIINE B 3BE31aX,

B 3BE3/IHBIX CUCTEMAaX, B MEKI'aJJAKTUUECKOM CpeJie;
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Mieunsiti IlyTe — nHama ['anakrtuka. Ilomoxenue u
nemxeane Comana B [NamakTtuke. TUOBI TaJIaKTHK.

ABHUKEHHE HEOCCHBIX TEJl, IBOJIOILINIO 3BE3 ] U
Bcenennoii.

[IpoBenenne HaOIOACHNI HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BaHUEM KOMOBIOTEPHBIX MPHUIIOKEHUN IS
OIIpeIeIICHUS ITOJ0KECHNSI HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBbIE co3Be3ausi CeBepHOTo
HOoJyIIapus UsIpKUe 3BE3bI.

[IpoBenenne HabIIONEHUN B Teneckon JIyHBI, IJIaHET,
Muneunoro Ilytu

Pe3eps (16 4)
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HNudopmannonHoe odecneyeHue 00yueHHs:
Ilepeuens yueOHbIX H31aHUI, IHTEpHET- pecypcoB, A0NOJIHUTEIbHOM JIHTEPATYPbI
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1 Msaxkumes, I'. B. ®usuka. YriuyOnenHsiit ypoBens : yueOHuK s 10 xmacca / I'. B.
Msxkumes, B. B. byxosues, H. H. Cotckuif; mon pemakuueit H. A. IlapdentbeBoii. —
Mocksa : I[IpocBemmenue, 2022. — 432 c. — Tekcr : HeOCPEACTBEHHBIN.

2 Mskumes, I'. B. ®usuxa. YriayOneHHslil ypoBeHb : yueOHuK juis 11 kmacca / I'. B.
Msxkumes, b. B. Byxosues, B. M. Yapyrusn ; non pemakuueit H. A. IlapdentseBoit. —
Mocksa : ITpocsemenue, 2022. — 436 c. — TekcT : HeoOCpeACTBEHHBIH.

3  PeivkeBud, A. I1. Coopruk 3aga4 no ¢usuxe. 10-11xmnacc / A. I1. PeimkeBry. — Mocksa
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JIoTIOTHUTEIbHbIE HCTOYHHKH :
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