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OenepanvHas pabodas mporpamMma Mo ydeOHOMYy mipeamery  «Dusukay
(yrnyOnéHHbplii ypoBeHb) (mpeameTHas o6yacTh «EcTecTBeHHO-HAy4HBIE TPEAMETHI)
BKJTFOYACT MOSICHUTEIBHYIO 3aITUCKY, COJIEPIKaHne 00yUCHUS, INTAHUPYEMbIC PE3yJIbTAaThI
OCBOEHUS TIPOTPaAMMBI 10 PHU3UKE, TEMATHYECKOE ITAHUPOBAHUE.

[TosicHuTeNBHAS 3aMMMCKa OTpaXkaeT OOIINeE IEH U 3a71a9i PU3UKU, XapaKTEPUCTHKY
TICUXOJIOTUYECKHUX MPEATIOCHUIOK K €€ M3yYCHHIO 00YJaroNUMUCS, MECTO B CTPYKTYpe
y4eOHOro IUIaHa, a TakKe IMOAXOIbl K OTOOpY COJICpX)aHHS, K OIPEACICHUIO
TJIAHUPYEMBIX PE3yIbTaTOB.

Copmepxanre  OOy4YeHHsI pacKphIBaeT COJACpKATEIbHBIC JHUHUH, KOTOPHIC
npearaTcs Ajia 00A3aTebHOTO M3YUYEHHS B KaXKJIOM KJIacce Ha YPOBHE CPEIHETrO
o0O1mero oOpa3oBaHwms.

[Inanupyembie pe3yibTaThl OCBOCHHS MPOTpaMMbl 1O (PHU3WKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeJIMETHBIC PE3yJIbTaThl 3a BECh IMEPUOJ OOYyYEHHS Ha YpPOBHE
CpeaHero oo1mero oopa3oBaHusi, a TAKXKEe MPEAMETHbBIE JOCTHXKEHUSI 00yUYaronierocs 3a
KQKJIbI 101 00yUYeHusI.

IO CHUTEJIbHASA 3ATIMCKA

[Iporpamma no pusuke Ha ypoBHE CpelHEro o0uiero oopasoBanus pa3padoTraHa Ha
OCHOBE MOJIOKEHHI ¥ TpeOOBaHUM K PE3yJIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOM
nporpammbl, ipeactaBiieHHbIX B DI'OC COO, a taxxke ¢ yuétoMm denepaibHoi padboueit
porpamMmsbl Bocniutanusa 1 KoHuenuuu npenojaBanus yueOHoro npeamera « Pusnka» B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoin denepanuu, peann3yroldX OCHOBHbBIE
o0Opa3oBaTesbHbIE TPOrPAMMBI.

[Iporpamma mo ¢usuke ompenenser o0s3aTeNbHOE MPEIMETHOE COJEpKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO TMOCIEA0BATEIbHOCTh HM3YUYEHUSI TEM U Pa3/esioB
y4eOHOro npeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKA
y4eOHOTO Tpoliecca, BO3paCTHBIX 0COOEHHOCTEH oOyuaromuxcs. [Iporpamma no pusuke
JAET MPEeJICTABICHUE O LIEISAX, COAEPKaHUU, O0IEel cTpaTeruu o0y4eHus, BOCIIUTAHUS U
pa3BUTHs O00y4YalOIIMXCS CpelcTBaMU yueOHoro npeamera «Pusnka» Ha yriryOnEHHOM
YPOBHE.

N3yuenue xkypca Gpu3uku yriayOJE€HHOTO YPOBHS MO3BOJISIET PEAM30BaTh 3aauM
npo(hecCHOHANBHON OpHEHTAllMU, HANpPaBJIE€HO HA CO3JIaHUE YCIIOBUH Ui MPOSIBICHUS
CBOMX MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEM KaXAbIM OO0YyYaroluMCs,
KOTOpbIE  HEOOXOAMMBI  JJsi  MPOJOJDKEHUS  00pa3oBaHHsS B OpraHU3alUAX
npodecCHOHaNTHBROr0  00pa30BaHUSl 1O  PA3NUYHBIM  (PU3UKO-TEXHUYECKUM U
WHKEHEPHBIM CIIEHHUATBLHOCTSIM.

B mporpamme mo ¢usuke ompenenstoTcsl IIaHUPYyEMble pe3yJbTaThl OCBOCHHUS
Kypca ¢U3MKM Ha YpPOBHE CpeaHero oOmiero o0Opa3oBaHUs: JUYHOCTHBIE,
MeTanpeaMeTHbIE, TpeIMETHBIE (Ha yriayOnéHHOM ypoBHE). HayuHo-mMeTononornueckoi
OCHOBOMH 7151 pa3pabOTKU TPEOOBAHUM K IMYHOCTHBIM, METANIPEAMETHBIM U TPEIMETHBIM
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pe3yapTaTaM 00ydaroIIMXCsl, OCBOUBIIMX MpOrpamMmy o (H3MKe Ha yPOBHE CPEIHETO
ob1iero obpa3zoBaHus Ha yriyOJIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-ZESITEIbHOCTHBIH
HOJIXOI.

[Iporpamma no pusmKe BKIIOYAET:

IUTAHUPYEMBbIE pe3yJIbTaThl OCBOCHHMS Kypca (PU3UKU Ha YTITyOIEHHOM YPOBHE, B TOM
YHUCJIe MPEAMETHBIE PE3YJIbTAThI 10 ToAaM OOy4YEHHS;

coJiepkaHue yueoHoro npeamera «Du3nkay mo rogam oOydeHuUs;

TEMaTUYECKOE TUTAHUPOBAHHUE T10 TOAaM O0yUEHHUS.

[Iporpamma no pu3uKe UMEET TPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOIb30BaHA
YUUTEIAMUA (PU3UKH JIJIs1 COCTABJICHHS CBOMX PabOUYUX MPOTPaMM.

[IporpamMMa mo (u3MKe HE CKOBBIBAET TBOPYECKYI0 HWHULMATHUBY YyUUTENEU H
MPEAOCTABISAECT BO3MOKHOCTH JIJISl PEAIM3ALNH PA3JIMYHBIX METOJAUYECKUX MOAXOA0B K
NpenoJaBaHuio  (U3MKKM Ha YIUIyOJIEHHOM YpOBHE TP YCJIOBUM COXPAHEHHS
00s13aTeIbHON YacTU COJIEpKaHus Kypca.

du3nKa Kak Hayka o HaubOosee oOLIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CHCTEMY 3HAaHUU 00
okpyxatomeMm wmupe. IIKoapHBIH Kypc (QU3MKM —  CHCTEMOOOpa3yIOLIUi IS
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, TOCKOJIBbKY (PM3HMUECKHE 3aKOHBI JIEXKAT B
OCHOBE TMpOIIECCOB U SIBICHUN, H3y4yaeMbIX XHUMHUEH, Ouosorued, Quandeckou
reorpadueit u actpoHomueil. Mcrnonb30BaHWe M aKTUBHOE MpPUMEHEHHE (DU3UYECKHUX
3HaHUU OIPENETUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIHH B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX MAaTepHalOB C
3aJlaHHBIMU CcBOWcTBaMU. M3ydeHue Gpu3mku BHOCUT OCHOBHOM BKJIaa B (popMUpoBaHUE
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOydyaromerocs, B (HOPMUPOBAHHE YMEHUIN
MPUMEHSTh HAYYHBINH METO]I MO3HAHUSI IPY BBITIOJIHEHUHU UMU YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca (pu3uku Ha ypOBHE CpeHEro 00IIero o0pa3oBaHus MOJIOKEH Pl
UJei, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPUHIIUIIBI €r0 MOCTPOEHUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTephal M3 BCEX paslesioB (DU3UKH, BKIIOYAET KAk
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesa zenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca GU3HKU 00BETMHEH
BOKpYI (u3nueckux Teopuil. Begymmm B Kypce sBisieTca (QOpMUpPOBaHUE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. FEE peanuzanusg NOpeArnoyiara€T MCHOJIb30BAHUE
T'YMAaHUTAPHOTO MOTeHIMaa (PU3MIECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOLIECTBA, & TaKXEe C MHPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU H
HKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoea npuxnaonou nanpasnennocmu. Kypc ¢usuku yriayOaéHHOTO YpPOBHS
IpeanojaraeT 3HaKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUN U3YYEHHBIX TEOpPUM U 3aKOHOB. IIpu 3TOM paccMarpuBarOTCs Ha ypOBHE
oOLIMX MpEACTaBICHUI U COBPEMEHHbIE TEXHUUECKHE YCTPOMCTBA, U TEXHOJIOTUU.
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Hoesa skonozuzayuu peanvsyercs NocpeCTBOM BBEJICHUS JIEMEHTOB COACPKaHUs,
MOCBSIIEHHBIX SKOJOTHYECKUM TMPOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
C pa3BUTHEM TEXHUKHU U TEXHOJOTHUH, a TaKke OOCYKIACHHs MpoOJIeM palMOHAIBHOTO
MPUPOOTIOIH30BAHUS U SKOJIOTUYECKON O€30ITaCHOCTH.

OcBoeHnune copep)aHus MporpaMmMbl 10 (U3UKE JOJKHO OBITh IOCTPOCHO Ha
OPUHIIMIIAX CHUCTEMHO-AEATENBbHOCTHOTO Tmoaxoaa. [ns ¢u3uku peanusamuss 3THX
NPUHIUMIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITENBHOTO JKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIOMIEero (hakTopa yuebHoro mpouecca. s yriny6néHHoro ypoBHs —
TO CHUCTEMa CaMOCTOATEIBHOTO YYEHHUYECKOTO HSKCIHEPUMEHTA, BKIIOYAIOLIETO
(bpoHTaNbHBIE YYEHHUECKHUE OMBITHI MPU U3YYEHUU HOBOTO MaTepHualia, J1adopaTOpHBIC
paboTbl U paboThl mpakTUkyma. [Ipu 3TOM BO3MOXKHBI JBa croco0a peanu3aluu
¢duznyeckoro npakTukyma. B mepBom ciydae mpakTUKyM MPOBOAMUTCA MO0 B KoHIe 10
u 11 xmaccoB, 1100 MOCJE MEPBOr0 U BTOPOTO MOJYTOAMM B KaXJOM U3 3THX KJIACCOB.
Bropoii ciocod — 3To nHTEerpanus pabot npakTuKyma B CUCTEMY JabOpaTOpHBIX padoT,
KOTOpPBIE MPOBOJSTCA B Mpolecce u3ydeHus pasaena (temsl). [Ipu aTom nmoa pabortamu
IPAKTUKyMa TIOHUMAETCSl CAMOCTOSTEIbHOE UCCIIEI0OBAaHUE, KOTOPOE IPOBOJIUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIAaroBOi HHCTPYKITUH.

B mporpamme no gu3uke cucreMa y4EHHYECKOTO 3KCIEpPUMEHTa, J1ab0paTOpHBIX
paboT U MpaKkTHKyMa MPEICTaBJICHA €MHBIM TepedyHeM. BriOop TemaTuku s 3THX
BUJIOB  YYCHHYECKUX  MPAKTUYECKHX  pabOT  OCYIIECTBISETCS  YYaCTHHKAMH
00pa30BaTENbHOrO MpoLEecca UCXOA U3 0COOEHHOCTEH MOYPOYHOIO IUIAHUPOBAHUS U
ocHauleHust kabuHeta ¢usuku. [Ipu s3TomM obecrieunBaeTcst OBlIaeHUE 00YyUArOIIUMUCS
YMEHHSIMH TIPOBOAUTH MPSIMbIE M KOCBEHHBIC H3MEPEHHUS, UCCIICIOBAHUS 3aBUCUMOCTEH
($u3NYECKUX BEIMYUH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHME yAeIseTCsl PEIICHUIO PACUETHRIX U KaUueCTBEHHBIX 3a7a4. [Ipu
3TOM JTsl pacYETHBIX 3a/1a4 MIPHOPUTETOM SBJISIOTCS 33J1a4M C SIBHO 33JaHHON U HESIBHO
3aJJaHHOW (PU3UYECKOW MOJEIbl0, MO3BOJSIOUINE NPUMEHATh HM3yYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiena Kypca, Tak U MHTETpUpYs MPUMEHEHNE 3HAHHH
U3 pas3HbIX pasnesnoB. s kayecTBEHHBIX 3a/iay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBsICHEHHE/TIPEAICKa3aHne MpPOTeKaHuss (U3MUECKUX SBICHUM ©  TPOIECCOB B
OKpYy’Karolel Ku3HW, TpeOyromue BbIOOpa (PU3MYECKOM MOACHM [JIsi CUTyalluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieueHun o y4eOHOro mpoiiecca Kypce Gu3uKu yriyoaéHHOTO YPOBHS Ha yPOBHE
cpeaHero o61ero 00pa3oBaHuUs JI0JKEH U3ydaThCs B YCIOBUSAX MTPEIMETHOTO

kabuHeta. B kaOuHeTe(U3UKH OJKHO OBITH HEO0XO0IUMOE
nabopaTtopHoe  00OpyJIOBaHUE IS BBITIOJTHEHUS YKa3aHHBIX B
nporpamMme 1o Qpu3MKe YYEHUYECKUX  OIBITOB, Ja00OPAaTOPHBIX PAOOT U

paboT MpakTUKyMa, a TaK¥Ke JEMOHCTPAIMOHHOE 000pynoBanue. JleMOHCTpallMOHHOE

obopynoBanue GOpMHUPYETCS B COOTBETCTBUH C MPUHITATIOM MUHUMAJILHON
JIOCTATOYHOCTH U obecrieynBaeT MMOCTAHOBKY MePEYNCIICHHBIX
B IIporpamMmMme 1o (PU3MKe KIFOYEBBIX JEMOHCTPAIIAN JTsl HCCIICOBAHUS N3Y4aeMBbIX
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SIBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe 00OpyJIOoBaHHME JUISi YYEHHYECKUX  MPAKTUYECKUX  paldoT
dbopMupyeTcsi B BUJE TEMAaTHUYECKHX KOMIUIEKTOB U OOECIIEUNBAETCS B pacuére OAHOTO
KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUIEKThI JIaDopaTOPHOTrO
000pyI0OBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMITJIEKCHOM MCIOJIb30BaHUU aHATIOTOBBIX
U 1UPOBBIX NMPUOOPOB, @ TAKKE KOMIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BUJIE
1 poBLIX Jab0opaToOpuid.

OCHOBHBIMM LENSIMA M3y4YeHUs (PU3MKUM B 0OwEM OOpa30BaHUU SBISIOTCS:

(dbopMHpOBaHKE UHTEPECA U CTPEMIICHUS! O0YHAIOIINXCS K HAYYHOMY M3yUYEHHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJEe TMO3HaHUuA U (POopMHUpOBaHUE
MCCJIEI0BATEILCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

(opMHpOBaHHME HAYYHOTO MHPOBO33PEHHSI KaK pe3yJibTaTa HM3yYEeHHs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHUe YMEHUN OOBACHATH SIBJICHUS C HCHOJb30BaHUEM (PU3NUECKUX
3HAHWM U HAYYHBIX JI0Ka3aTEIbCTB;

(opMHpOBaHUE TMpPEACTaBICHUA O ponu (GU3UKKA 7 Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymied MmpodecCuoHATbHON
JESITEJIbBHOCTH, CBS3aHHBIX C (PU3MKOM, OATOTOBKA K JajbHEHIIEMy 00yYEHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTmkeHne STUX Lened o0ecrneynBaeTCsl pEUIeHHEM  CIEeNyIONMX 3ajad
B MpoIeCcce U3yUeHUS Kypca (PU3MKU HA YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpPETEHUE CUCTEMBbl 3HAaHUK 00 OOmKX (PHU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIOYAsl MEXAHUKY, MOJEKYJSPHYIO (PU3UKY, 3IEKTPOJUHAMUKY,
KBaHTOBYIO (DM3HKY U 3JIE€MEHTHI ACTPOPU3UKHU;

(GopMHpOBaHHWE YMEHHMI MPUMEHSATHh TEOPETUUYECKUE 3HAaHUA MJid OOBICHEHHMS
du3nyUecKux SBJICHUA B MNPUPOAE M JJs MPUHATUSA MPAKTHUYECKUX PpEUICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 3aJlady C SABHO 3aJaHHOU (hU3MYECKOU
MOJIEJIbIO, 3a/a4, MOAPa3yMEBAIOLIUX CAMOCTOSTENBHOE CO3/IaHne (PU3NUECKON MOJIENH,
aJIcKBaTHOM YCIJIOBUSM 3a/1a4, B TOM YKCJIE 33]]a4 MHKEHEPHOTO XapaKTepa;

MOHUMaHue (U3NYECKUX OCHOB U MPUHLIUIIOB AEHCTBUS TEXHUUECKUX YCTPOMUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPELY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbBHOTO IJIAHUPOBAHUS U IMPOBEACHHUS
(bu3nYECKUX IKCIIEPUMEHTOB, aHAIN3a M WHTEPIpEeTaluu UHPOPMAIUH, ONpPEICICHUs
JIOCTOBEPHOCTH MOJYUYEHHOI'O PE3yJIbTaTa;

CO3/IaHUE VYCIOBHM JUISI PAa3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JIEATEIILHOCTH;

pa3BuTHE HHTepeca K cdepam npodhecCHuOHATBHOW AESTENbHOCTH, CBA3AHHOM C
bU3HUKOIA.
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B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOiaEHHbIN ypPOBEHb W3YUCHHS
yaebHoro npeameta «Pu3nka» Ha ypoOBHE CPEAHET0 00IIero 00pa3oBaHus BBIOMpAETCs
00y4aloIUMUCS, TUIAHUPYIOIIKUMU TPOJOJDKEHUE 00pa30BaHUS MO CIEHUATBHOCTSIM
(U3UKO-TEeXHUYECKOTO TTPOQHIISL.

OO1iee 9MCIIO 4acoB, PEKOMEHIOBAHHBIX A M3y4yeHHUs (U3UKHU (YTIIyOJIeHHBIN
ypoBeHb) — 340 gacos: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170
4acoB (5 4acoB B HEJIENIO).

[Ipensaraemslii B mporpamme 1o Gu3mke nepeyeHb JIabopaToOPHbIX U MPAKTUYECKUX
paboT ABIIAETCS PEKOMEHI0BAHHBIM, YUYUTEIb JEAeT BHIOODP MPOBEICHUS TaOOPATOPHBIX
paboT 1 OMBITOB C YUYETOM MHAUBUAYATBHBIX OCOOEHHOCTEN 00yYarOIIMXCA.

B nporpamMme mno ¢u3mke KaxXIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOAMMBIN Ha BapHUATHBHYIO YacCTh MPOrPaMMBI, COAEpKaHUE KOTOPOH (opMupyercs
y4aCTHHKaMU 00pa3oBaTesibHOro mporecca. Jlrobas pabouass mporpamma JoJDKHA
MOJTHOCTBHIO BKJIIOYATH B c€0sI COAepKaHue JaHHOU MPOrpaMMBI 10 (pU3UKeE.
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COJEP KXAHUE OBYUYEHUA

10 KJIIACC

Paznen 1. Hayunblid MeTOA MO3HAHNUS IPUPOIBI

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. Hayunblil MmeToa no3HaHus u
METO/IbI UCCIEIOBAaHUS (PU3NUCCKUX SBIICHUI.

DKCHIepUMEHT W TeOopus B Ipolecce No3HaHus mnpupoxasl. HaOmrogenue wu
IKCIIEPUMEHT B (DU3HKE.

CriocoO6pl  u3MepeHus: (U3NYECKUX BEJIMYMH (QHAJIOTOBBIE U

U(PPOBBIE U3MEPUTENbHBIE IPUOOPHI, KOMIBIOTEPHBIE TATYNKOBBIE

CUCTEMBI).

[TorpemnocTu u3mMepeHuit GPU3NYECKUX BETUUHH (A0COTIOTHASI U OTHOCUTENIbHASA).

MopenupoBanue (U3MUYECKUX SBJICHUA M TMPOLECCOB (MarepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, UeaTbHast JKUIKOCTb, UCAJIbHBIN ra3, TOUYSUHBIH 3apsn).
['unore3a. PU3NYECKH 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTU. PU3NYECKAs TEOPUS.

Pounb 1 MecTo pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAyUYHOM KapTUHBI MUpa, B
MIPAKTUYECKOMN AEATEIbHOCTH JOJIEH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi, NPAKMUKyM

W3mepenne cuiibl TOKa M HAMPSHKEHUS B LIEMH TTOCTOSIHHOTO TOKA MPU TTOMOIIN
aHAJIOTOBBIX M LIM(PPOBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO ¢ LH(poBoi mnabopatopued no ¢usuke. Ilpumepsl u3MepeHUs
($u3NYECKUX BEIMYMH MIPU MOMOILM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aprxkeHne. OTHOCUTEILHOCTh MEXaHUYECKOT0 ABIKeHus. CucreMa
OTCUETA.
[IpsiMast 1 oOpaTHas 3a/1a9u MEXaHUKH.

Panuyc-BekTop MaTepuanbHON TOYKH, €ro MPOEKIIMU HA OCH CUCTEMbI KOOPIUHAT.
Tpaexropusi.

[lepemerienue, CKOpoCTh (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHUE
MaTepualbHOW TOYKHA, HMX TMPOEKUUH HA OCH CHUCTEeMbl KoopauHat. CloxeHue
MEPEMEIICHUMN U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE W PABHOYCKOPEHHOE NPSIMOJMHEHHOE ABMKEHUE. 3aBHUCHUMOCTD
KOOpPJIMHAT, CKOPOCTH, YCKOPEHMSI M IIyTH MaTe€pUalIbHOW TOYKM OT BPEMEHM M HX
rpaduku.

CBobOomHOoe maaeHue. YcCKopeHHe CBOOOMHOTrO majeHusA. J[BuxeHue Tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAUHAT, CKOPOCTH U YCKOPEHUS
MaTepHalbHOW TOYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuneitnoe nuxeHue. JIBUKEHHME MaTEPUAIBHONM TOYKH MO OKPYKHOCTH.
VYrioBas u nuHeHas ckopocTk. [lepuosa u yactora obOparnienus. LleHTpocTpeMuTenbHOE
(HOpMasbHOE), KacaTeabHOE (TaHT€HIMAIbHOE) M TOJHOE YCKOPEHHE MaTepuabHOU
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TOYKHU.
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TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE IPOLECCHI: CIIUIOMETP, ABUKECHUE
CHapsI0B, LICTIHBIC, IIECTePEHYATHIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mogens cucTteMbl OTCuU€Ta, WUIIOCTpAlMsd KHHEMAaTHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

CnocoObI ucciaenoBaHus JBUKCHUM.

Nnmroctpanus npeaebHOro nepexo/ia i u3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBuwkeHus Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

Hanpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUeE MyTel, TPAEKTOPUA, CKOPOCTEN JBH>KEHUSI OHOTO U TOTO K€ Tea B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol, NPAKMUKYM

N3yueHne HEPaAaBHOMEPHOIO JIBUKEHHS C UEIbI0 ONPEACICHHS MTHOBEHHOMU
CKOPOCTH.

N3mepenune yckopeHus npu  OPSIMOJIMHEMHOM PAaBHOYCKOPEHHOM  JIBUXKEHHHM T10
HaKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBHXKEHUH.

N3mepenue yckopeHUsi CBOOOJHOrO MaieHUs (PEKOMEHIOBAHO HCHOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yueHnue aBMXeHUs Tena, OpPOIIEHHOro TOpU30HTaNbHO. [IpoBepka runoressl o
NPSAMOM MPOMOPLMOHATBHON 3aBUCHMOCTH MEXKAY NAIBHOCTBIO MOJETA U HAYAIBHOU
CKOPOCTBIO TeJIa.

N3y4denune nBMKEHHUS TeNa 10 OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO.

HccrnenoBanme 3aBUCUMOCTH TepHoAa 00OpalieHnss KOHMYECKOTO MasiTHUKA OT €T0
apameTpoB.

Tema 2. /lunamuka

IlepBeii  3akoH Hbrorona. HWuepnumanenble cucreMbl orcuéra. [lpuHimn
otHocutTenbHOCcTH [amunes. HeuneprumanbHbie cucTeMbl oOTcuéra (ompeserneHue,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHa AJ1s1 MatepraibHON TOUYKH.

Tpernii 3ak0oH HproTOHA 111 MaTepUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U WUHEPTHOM
MAacCCBI.

Cuna TspxkecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO MaJ€HUsT OT BBICOTHI HAJ
MOBEPXHOCTHIO TUIAHETHI U OT Teorpaduueckoil MupoThl. JIBHKeHre HEOECHBIX TE U X
cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmMuueckasi CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUKYIIETOCS C YCKOPEHUEM.
Cuina tpenus. Cyxoe Tpenue. Cuia TpeHUs! CKOJIbKEHUS U CUjla TPEHUS MTOKOS.
Koaddumment tpenuns. Cuiia conpoTUBICHUS NIPU ABUKEHUH TeJla B dKUJIKOCTH WIH rase,

e€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHTEIILHOTO JIBUKCHHSI.
Hasnenue. 'mapocrarnyeckoe nasnenue. Cuna Apxumena.
TexHu4YecKue yCTPONUCTBA M TEXHOJIOTHIECKHE MPOIIECCHI: MOAIIUITHUKH,
JIBUKCHHUE NCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

HabGnronenue nBrmxeHus Tell B MHEPIUATIbHBIX U HEMHEPIIMAIBHBIX CHCTEMaX
OTCUETA.

[IprHIMI OTHOCHUTENIBHOCTH.

Kauenue AByX MUIMHAPOB WK IAPOB Pa3HOM MACCHI C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIIUATIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJICUCTBYIOIIEH MPUIIOKEHHBIX K TETY CUJI C TPOU3BEICHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOABEME U
nageHuu. LleHTpoOexHbIe MEXaHU3MBI.
CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul, RPAKMUKYM

N3mepenne paBHOACHCTBYIONIEH CHII TIPU ABUKEHUH OpyCKa MO0 HAKJIOHHOMN
MJIOCKOCTH.

[TpoBepka rumore3sl 0 HE3AaBUCUMOCTH BPEMEHHU JBMKEHUS OpycKa M0 HAaKJIIOHHOM
MJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacChl.

UccnenoBanne 3aBUCMMOCTH CHJI  yOPYTOCTH, BO3HHMKAIOIIMX B MPYKUHE
U PE3UHOBOM 00pasiie, OT UxX JePOopMalluu.

N3ydenune ABUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JIETKUi
OJI0K.

N3mepenue koddduiiieHTa TpEeHUsT MO BEIUYUHE YIJIOBOro KkoddduimeHTta
3aBucuMocTH Frp(N).

Uccnenosanue apuxeHust Opycka o HaKJIOHHOM MIIOCKOCTH C EPEMEHHbBIM
Kod(purmeHTOM TpEHUSI.

N3ydenune nBUAKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena
AGcomoTHO TBEpAOE Teno. [locTynarensHoe U BpalaTteabHOE IBUKEHUE TBEPIOTO
Tena. MOMEHT CUJIbl OTHOCUTENBHO OCH BpamieHus. [liedo cuibl. CroxeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teiry. LleHTp TsxecTu Tena.
YcnoBus paBHOBECHS TBEPAOTO TeEA.
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YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMIHOe PABHOBECHE.
TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE  IIPOLIECCHI:  KPOHIITEMH,
CTPOUTEINIbHBIA KPaH, peIIETYaThIE KOHCTPYKIIUH.

Jlemoncmpayuu
VY ciioBUsI paBHOBECHS.
Buner paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomsi, NPaKmuKym
HccenenoBanue ycaoBUM paBHOBECHUS TBEPAOIO Tela, AMEIOLIETO OCh BPAILECHUS.
KoncTpynpoBanne KpOHIITEMHOB U PACUYET CUII YIIPYTOCTH.
N3yueHne yCTOWYMBOCTH TBEPIOIO TN, UMEIOIIETO TUIONIAb ONIOPHI.

Tema 4. 3akonvt coxpanenus 6 MexXaHux
Nmnynbc MaTepranbHOM TOYKH, CUCTEMBI MAaTepUaIbHBIX TOUEK. LleHTp mace
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema o IBUKEHUU LIEHTpa Macc.
NMnysibec CUIIBI 1 N3BMEHEHNUE UMITYJIbCA
Tela. 3aKOH COXPaHECHUS UMITYJIbCA.
PeakTuBHOE 1BUXKEHUE.

MoMeHT uminyJibca MaTepuaibHON TOUKH. [IpencraBnenue o coxpaHeHUH MOMEHTA
MMITYJIbCA B [IEHTPAIbHBIX MOJAX.

PaGora cunpl Ha MaJloM W Ha KOHEYHOM mnepememieHud. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MOUIHOCTh CHJIBI.

Kunetnueckass »Heprus MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

IloreHnManbHBlE W HENOTEHIMAJAbHbIE Cuibl. IloTeHIManbHAsA  DHEPrus.
[loTenmanbHass »HEprus ymnpyro aepopMHUpPOBaHHON npyxuHbl. I[loTeHuManbHas
DHEPIus Tejla B OJHOPOJHOM I'PaBUTALMOHHOM nosie. [loreHnumaneHas 3Heprus Tenna B
I'PaBUTALMOHHOM II0JI€ OJJTHOPOJIHOTO 1Iapa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOPOCTb. TpeThsi KOCMHUYECKast CKOPOCTb.

CBsi3b palbOThl HEMOTEHUUATBHBIX CHJI C M3MEHEHHEM MEXAHMYECKOW 3HEPIruu
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTUN.

Yrpyrue 1 Heynpyrue CTOIKHOBEHUS.

YpaBHeHnne bepHyuM Ui HAEaTbHOM JKUAKOCTA Kak CIIEACTBHE 3aKOHa
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJIOTMYECKUE TMIPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBINA MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHHWE HAa KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUS
nMIyJibca. PeaktuBHoe
JIBHDKCHHE.
HN3mepenne MOIHOCTH CHUJIBI.
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W3meHeHune sHeprun Teja MPU COBEPIICHUN PadOTHI.
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Bzanmuble npeBpaiieHuss KHHETUYECKON U MOTEHIIMAIBHOM SHEPTUHN MPU JCUCTBUU
Ha TEJIO CHJIBI TSHKECTU U CUJIBI YIIPYTOCTH.
CoxpaHeHue dHEepPTUH NMpU CBOOOTHOM MaJICHUH.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomuvl, NPAKMUKYM

N3mepenne uMmyibca Tesna no TOpMO3HOMY My TH.

N3mepenue cuitbl TSIru, CKOPOCTH MOJIEIIU JIEKTPOMOOMIISI U MOIITHOCTH CHJIBI

Taru. CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

WccnenoBanue coxpaHeHHs] UMITYJIbCa MTPHU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrie KHHETUYECKOI SHEPTUH Tella 0 TOPMO3HOMY ITyTH.

CpaBHeHME U3MEHEHUS MOTEHIUATBHOM SHEPTUU MIPY>KUHBI C paOOTON CUJIBI
TPEHUSI.

Omnpenenenre pabOThI CUIIbI TPEHUS NP ABUKEHUU Tella 10 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OcCHOBHBIE MOJIOKEHUST MOJIEKYIsipHO-KuHeTHUecKoi Teopun (MKT), ux omsiTHOE
obocHoBanue. Jluddysus. bpoyHoBckoe nBwkeHHE. XapakTep JABHXKEHUS U
B3aUMOJICHUCTBUA YaCTHUI] BemecTBa. MOJIeNIh CTPOEHHUSI Ta30B, ) KUAKOCTEN U TBEPIBIX TEJ
1 00BSICHEHHE CBOICTB BEIIECTBAa HA OCHOBE 3TUX MoJjieNiel. Macca u pa3Mepbl MOJIEKYJ
(aromoB). KommmuectBo BemectBa. [loctosnnass ABorapo.

TeroBoe paBHoBecue. Temmeparypa u cnocoObl €€ wu3Mmepenus. I[llkama
temneparyp Llenbcusi.

Mogenb uaeanpbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM: YACTUIIBI ras3a
JIBUKYTCS Xa0TUYECKHA U HE B3aUMOJACHCTBYIOT IPYT C APYTOM.

l'azoBbie  3akoHbl. YpaBHeHue MenneneeBa—Knamnelipona.  AGconroTHas
temriepatypa (mkana temneparyp KensBuna). 3akon Jlambrona. WM3omporieccs B
UJI€aIbHOM Ta3€ C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHEW IMOCTYyNaTEIbHOIO
TEIJIOBOTO JIBXKEHHSI MOJIEKYJ MJI€aJbHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU UJICATTbHOTO Ta3a).

CBsi3b a0CONIOTHOM TeMIepaTypbl TEPMOJMHAMUYECKONW CHUCTEMBI CO CpeaHei
KMHETUYECKOW SHEPTUEN MOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHudyeckue yCcTporucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: TEPMOMETP, OapomeTp,
MOJy4€HUE HAHOMATEPUAJIOB.

Jlemoncmpayuu
Mopenu ABUKEHHUS YaCTUI] BELIECTBA.
Mopens 6pOyHOBCKOTO JBHKEHHUS.
Buaeopomnuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUXKECHMUS.
Huddysus xKUIKOCTEN.
Mogens onbita llTepHa.
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[IpuTsxeHue MoJeKyJ.
Mopnenu KPUCTaJUIMYECKUX PEMIETOK.
Habmoienue u uccienoBaHue U30MpOIECCOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM

HccnenoBanue nporecca yCTaHOBJICHUS TETUIOBOTO PABHOBECHS MPHU TEIIOOOMEHE
MEXKy TOpSYEH U XOJIOJHON BOAOM.

N3yuenne wu30TEpMUYECKOrOo mporecca (PeKOMEHJOBAaHO  HCHOJIb30BAHHE
1udpoBoii 1adopaTopun).

N3yyeHnne n30XopHOTO Mmporecca.

N3yuenue nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiumnl

Tepmogunamuueckas (TJ[) cucrema. 3amaHvie  BHEUIHUX  YCJIOBUU JUIS
TEPMOJMHAMHYECKON CHUCTEMBbl. BHemHue M BHYTpeHHHE mnapameTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBl KaK CPEIHUE 3HAUYCHUS BEJMYMH, OINKCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOAMHAMHUKHU. Camonpou3BoibHas  pellakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogenbs uaeanbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMa YPaBHEHUI: ypaBHEHHE
MenneneeBa—Knanelipona © BBIP@&KEHHE JUIA BHYTPEHHEW DHEPrUU. Y CIOBHUS
MPUMEHUMOCTH 3TON MOJENU: HU3Kasl KOHIEHTPAUUs YacTHULl, BBICOKHE TEMIIEPATYPHI.
BripaxkeHue 111 BHYTPEHHEN SHEPTUHA OJHOATOMHOTO UJI€AJIbHOTO rasa.

KBazucratnueckre u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi paboTa B TepMOJAMHAMHKE. Bbrumcienue paboTbl 1o rpaduky
rpolecca Ha pV-auarpamme.

Termnonepenayua kak ciocod U3MEHEHUS] BHYTPEHHEHN SHEPTUU TEPMOAMHAMUYECKOM
CUCTEMBI 0e3 coBepIieHus1 paboThl. KOHBEKITUS, TEMIOMPOBOIHOCTh, U3TyUEHHUE.

KomunuectBo Termmotel. Tenmno€MKocTh Tena. Y iebHas U MOJISIpHAs TEIUIOEMKOCTH
BelleCcTBa. YpaBHeHHEe Maiiepa. YaenpHas TemoTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI ITpH Teruionepenaye. [lonstue 06 aanadbatHom mporecce.

[IepBb1ii 3aKkOH TEpMOAMHAMUKU. BHyTpeHHss sHeprus. KoanuecTBO TEIUIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEU SHEPTUU TEPMOJNHAMUYECKON CUCTEMBI.

BTopo#i 3akoH TepMOJMHAMHUKH ISl PAaBHOBECHBIX IPOIECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT €IUHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3akOH TEepMOAMHAMHKHU MJisi HEPABHOBECHBIX IPOIIECCOB: HEBO3MOKHO
nepesaTh TEIIOTY OT OoJiee XOJIOJHOIO Tejla K 0oJsiee HarperoMy 0e3 KOMIICHCAIlUU
(Knaysuyc). HeoGpaTuMOCTh IPUPOIHBIX TPOIIECCOB.

[Tpunune! aecTBus TermnoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.



denepanbHas paboyas nporpamma | Dusuka. 10—11 kmacesr (yriyOnEHHBIN YPOBEHB)

DKOJIOTUUECKHE aCIMEeKThl MCIOJIb30BAHMS TEIUIOBBIX JBUrateneil. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOMCTBA U  TEXHOJOTMYECKHUE IMPOIECCHl:  XOJIOAWIbHUK,
KOHJUITMOHEDP, TU3EIbHBINA U KapOIOPaTOPHBIN ABUTATENH, TAPOBasi TypOUHA, OTyUYCHUE
CBEPXHHM3KHX TEMIIepaTyp, YTHIM3AMUS «TEIUIOBBIX» OTXOJOB C HCIIOJIh30BAHUEM
TEIJIOBOTO HAcOCa, yTUIIM3AIMs OMOOPTaHUYECKOT0 TOTUIUBA JIJIsl BEIPAOOTKU
«TETUTOBOI» U ANEKTPOIHEPTUH.

Jlemoncmpayuu
W3meHeHne TemnepaTypsl IpU a11adaTUYECKOM PaCIIMPEHUH.
Bo3znymiHoe oramso.
CpaBHeHHE YACIbHBIX TETUIOEMKOCTEN
BemecTB. CiocoObl HI3MEHEHHsI BHY TPEHHEN
SHEPTHUH.
HccnenoBanue annabaTHOTO mpolecca.

KOMHBIOTGPHI)IG MOJCJIHN TCIIJIOBBIX ,ZIBHFaTGJIeﬁ.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul, NPAKMUKYM
N3mepenne yaenpHON TEMITOEMKOCTH.
HccnenoBanue mpouecca OCTHIBAHUS
BenlecTra. MccnenoBanue ainabaTHOTO
Iporuecca.
N3ydyenne  B3aUMOCBSI3M  DHEPIUHA  MEXMOJIEKYJISIPHOTO
B3aUMOJICMCTBUS U TEMIIEPATYPHI KUIICHUS )KUIKOCTEMU.

Tema 3. Acpecammnsvie cocmoanusa eeuwiecmea. Dazoevie nepexoovt

[TapooOpa3oBanue U KoHJeHcarus. Mcnapenue u kumeHue. YAenbHas TEIoTa
napooOpa3oBaHus.

HacellieHHble 1 HEHACKHIIEHHBIE napbl. KauecTBeHHAas 3aBUCUMOCTh MJIOTHOCTU U
JIABJICHUSI HACBHIIIICHHOTO Tlapa OT TEeMIepaTypbl, WX HE3aBUCUMOCTh OT OO0BEMaA
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KUTIEHUSI OT JABJICHUS B KUJKOCTHU.

BraxxnocTh Bo3yxa. AGCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramnmueckue u amopdHble Tena. AHHM30TPONUS CBOWCTB
kpuctamioB. [lmaBneHne wu  Kpucrammsauus. YAElIbHas TEIUIOTa IUIABJICHUS.
CyOnumariusi.

Hedbopmanuu TBEpOTO Tena. Pactsokenne u cxatue. Casur. Moayins FOwnra.

[Ipenen ynpyrux aedopmarmii.

TenjoBoe pacliUpeHUe KUIKOCTEHM W TBEPIBIX Tela, O00bEMHOE M JIMHEWHOE
paciidpeHue. AHTapMOHHM3M TEIJIOBBIX KOJI€OaHUN YacTUIl BelIeCTBa KakK MPUYUHA
TEIUIOBOTO paclIMpEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (Ha30BBIX MEPEXOIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspkeHHE. Kod(phUIIMEHT TMOBEPXHOCTHOTO  HATSIKEHUS.
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Kanwwsipasle sBieHus. [laBieHue 107 HMCKPUBIEHHONW NOBEPXHOCTBIO KUIAKOCTH.
®opmyiia Jlarutaca.
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TexHuueckue YCTpOfICTBa N TCXHOJIOTHUYCCKHUEC ITPOLCCChI: JKUAKUC KPHUCTAJLIbI,
COBPCMCHHBIC MaTCpHaAJIbI.

Jlemoncmpayuu
TerioBoe pacimmpeHue.
CBoliCcTBa HACBIIICHHBIX TAPOB.
Kunenue. Kunenue npy noHM>XKEHHOM JTaBJICHUM.
N3mepenune cuiibl MOBEPXHOCTHOTO HATSXKCHUS.
OnbITHl ¢ MBUIBHBIMU TIEHKAMU.
CmauuBaHuUe.

Kanwnnsipasie sBieHus.

Moien1 HeHBIOTOHOBCKOM JKUIAKOCTH.

CriocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U TJIABICHUS KPUCTAUNIMYECKOTO BEIIECTBA.
Bunbr nedopmarnimii.

Habnronenune mansix nedopmariuii.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol, NPAKMUKYM

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenpbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIIEHHBIX MTAPOB.

N3mepenne aOCONIOTHOM BIIQXHOCTM BO3JyXa M OIEHKAa MacChl

[1apOB B IIOMEILECHUH.

N3mepenne koaduimenta moBEpXHOCTHOTO

HaTspkeHus. M3mepenne moayiist FOHra.

HccnepoBanue 3aBUCUMOCTH AeOpMALIMA PE3MHOBOTO 00pasiia OT MPUIOKEHHOU
K HEMY CHJIBI.

Paznen 4. JaekrpoauHamMuKa
Tema 1. dnekmpuueckoe none

OnekTpu3anuss Tel U €€ MpOosABICHUS. OIeKTpuueckuil 3apsn. JBa Buna
DIEKTPUYECKUX  3apsaoB.  IIpOBOOHMKH, JHUDJIEKTPUKA U TOJYIPOBOJHHKH.
DneMeHTapHbIA STEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. Toueunble 3apsapl. 3akoH KymoHa.

DnekTpudeckoe noise. Ero neiicTBrue Ha 3IEKTPUUYECKUE 3apsIbl.

Hampsix€anocts anexrpudeckoro modis. [Ipobusiit 3apsia. JInanm HanpsKEHHOCTH
NIEKTPUYECKOro nojsi. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHUUAIBHOCTD  3JEKTPOCTATUYECKOrO0  MOoJisl. Pa3HOCTP  MOTEHIMAIIOB U
HanpspkeHue. [loTeHunanbHas sHeprus 3apsa B aJIeKTpocTaTudeckoM nouie. [Torennuman
ANEKTPOCTATUYECKOTO NoJIst. CBSI3b HAPSKEHHOCTH TOJISI M PA3HOCTU MOTEHINAIIOB JIJIs1
ANEKTPOCTATUYECKOTO MOJIS (KaK OHOPOJHOTO, TAK U HEOJTHOPOHOTO).

[TpuHUMN Cynepno3uIuy SIEKTPUUECKUX TTOJIEH.
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ITone Ttoueunoro 3apsnma. Ilonme paBHOMEpHO 3apspkeHHOM cdepnl. Ilone
PaBHOMEpPHO 3apsbKeHHOro 1o oO0béMy 1mapa. Ilosne paBHOMEpPHO 3aps>KEHHON
OCCKOHEUHOM IIOCKOCTU. KapTuHbl JHHUNW HaOpsHKEHHOCTH ATUX  TOJIEH U
SKBUITOTEHIHMAIBHBIX TOBEPXHOCTEN.

IIpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBME PAaBHOBECUS 3aPsAI0B.

JIMBAEKTPUKH B AJIEKTPOCTATUYECKOM MoJie. JlusnekTpuyeckast IpOHUIAEMOCTb
BEILECTBA.

Konpencatop. OIeKTpOEMKOCTh KOHJIEHCATOpA. OIJIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOopA.

[TapannensHOe coenuHEHUE KOHAEHCATOpoB. IlociaegoBaTenbHOE COEAMHEHNWE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOro KOHAEHCAaTopa.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHME ITPOLIECCHI:

AIIEKTPOCKOII,
IEKTPOMETP,  IEKTPOCTATUYECKas  3alluTa,  3a3¢MIICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOPHI, renepatop Ban ne I'paada.

Jlemoncmpayuu
Y CTpONCTBO M MIPUHLIAI IEUCTBUSA
ANEKTPOMETPA. DIEKTPUUECKOE I10JIE
3apsKEHHBIX IAPUKOB.
DNEeKTpUYECKOE N0JIE ABYX 3apsyKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).
[IpoBOOHUKH B DIEKTPUYECKOM MOJIE.
DnekTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.
3aBUCHUMOCTB IEKTPOEMKOCTHU INIOCKOTO KOHAEHCATOpa OT IUIOMIaAH TUIACTHH,
PACCTOSIHUSI MEXKTy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3JEKTPUYECKOro MOJs 3apsSHKEHHOTO
KOHJIEHCATOpa. 3apsIKa U pa3psAlKa KOHJIEHCATOpa Yepe3
pe3ucTop.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM

OueHka cUJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

Habmronenue npeBpariieHrs SHEpTrun 3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydenune npoTekaHus TOKa B LIETIH, COAEPKAIIe KOHJIEHCATOP.

Pacnpenenenne pa3HoCTH MOTEHIUAJIOB (HAMPSXKEHUS ) TIPU TTOCJIEI0BATEIbLHOM
COEIMHEHUN KOHJEHCATOPOB.
UccnenoBanue paspsa KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKkuil moxK
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Cua Toka. ITocTOSSHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOr0 TOKa. McTouHMKH TOKa.
Hampsoxenue U u SJ1C &.

3akoH OMa [ y4acTKa L.
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DJIEKTPUYECKOE CONPOTHUBJIIEHUE. 3aBUCUMOCTbh COIPOTUBIICHHUS OJIHOPOJHOTO
MPOBOJAHUKA OT €ro JUIMHBI MW IUIOMIAJAW IIONEPEYHOTO CEUEHMS. Y IEJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaIENbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nenei. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOIIHOCTh  3JIEKTPUYECKOTO TOKa. TermoBas MOIIHOCTb, BBbIAEIISIEMAs HA
pe3ucTope.

OJIC u BHYTpEeHHEE CONPOTHUBIICHUE HCTOYHHUKA TOKAa. 3akoH OMa M MOJHOM
(3aMKHYTOI) 3JIEKTpUYECKOM 11enu. MOUTHOCTh HICTOYHUKA TOKa. KOopoTkoe 3aMbIKaHuE.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHHYeCcKUe YCTPOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUHK IEKTPUUECKON SHEPTUH.

Jlemoncmpayuu

N3mepenHne cuilbl TOKa U HATIPSYKEHUS.

HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSKEHUS ISl pE3UCTOPA, JIAMITBI
HAKAJIMBAHMS U CBETOJNOAA.

3aBUCUMOCTH CONIPOTUBIICHUS LIMJIMHIPUIECKUX IPOBOAHUKOB OT JIJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIICHUS MPU TOCTOSIHHOM
HaIPSHKCHUM.

[Ipsamoe n3mepenne I/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO DJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

CnocoObl coenMHeHnst UICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY MOTOCAMU UCTOYHHUKA TOKA OT CHJIbI
TOKa B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul, NPAKMUKYM

HccenenoBanye CMEIIAHHOIO COEAVMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOoro COnpoTUBIICHUS IPOBOJHUKOB.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HANIPSKEHUS JUJIS JIaMITbl HAKAJIMBAHUS.

VYBenuueHue npezenna u3MepeHus amrnepmeTpa (BoJIbTMETPa).

N3smepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

NccnenoBanne 3aBucumoctd DJ[C raapBaHHYECKOrO 3J€MEHTa OT BPEMEHU IIPU
KOPOTKOM 3aMBIKAHUH.

Hccnenopanne pasHOCTH MOTEHIMAIOB MEKTy IOJI0OCAMU UCTOYHUKA TOKA OT CUJIBI
TOKA B LEIIN.

HccenenoBanue 3aBUCUMOCTH IIOJIE3HOW MOIITHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuunvix cpedax
DJeKTpUYecKasi MPOBOJUMOCTD Pa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOIUMOCTD
TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COINPOTUBIICHHS METAJIOB OT TEMIIEPaTyphl.
CBepXIIPOBOAUMOCT.
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ONeKTpudecknuii TOK B Bakyyme. (CBOICTBa  DJIEKTPOHHBIX  MYYKOB.

[TonynpoBoarku. CoOCTBEHHAs! U MPUMECHASI IPOBOJAUMOCTD ITOJIYITPOBOIHUKOB.
CoiictBa p—N-niepexoja. [loaynpoBoAHUKOBBIE PUOOPHI.

DJEKTPUYECKUM TOK B DBJIEKTPOJIUTAX. IJIEKTPOIUTHYECKAS JTUCCOLMAIIUSL.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DnekTpuyecKkuid TOK B razax. CaMOCTOSITENIbHBI U HECAMOCTOATEBHBII pa3psil.
PaznuuHblie THIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1na3ma.

TexHuyeckre ycTpoucTBa U MPAKTHUYECKOE MPUMEHEHUE: ra30pa3psaHbIE JaMIIbl,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPHI: TUOJN, TPAH3UCTOD,
dboToIMOA, CBETOAMOM, TrajbBaHUKa, pAQUHUPOBAHHE MEAM, BBIMJIABKA AJTIOMHUHUS,
AIIEKTPOHHASA MUKPOCKOITHS.

Jlemoncmpayuu
3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.
[TpoBOAUMOCTH 3IEKTPOIUTOB.
3akoHbl d5iekTponu3a Papanes.
NckpoBoil pa3psa U IpOBOJIUMOCTb BO3IyXa.
CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.
OHOCTOPOHHSISI TPOBOJAUMOCTD AUOJA.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomul, NPAKMUKYM
HaOnronenue anexTposusa.
N3mepenue 3apsiia OAHOBAJIGHTHOTO HOHA.
WccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU JUOIA.

Du3nyecKuil MPAKTUKYM

CnocoObl u3MepeHus: (pU3NUECKUX BEIUYUH C HCIOJH30BAaHUEM AHAJIOTOBBIX H
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB UM KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCHTEIIbHBIE TOTPEITHOCTH HW3MEPEHHN (U3NYECKUX BEIIUYHUH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, UCCIEAOBAHUI 3aBUCUMOCTEN (DU3UYECKUX
BEJIMYMH, TPOBEPKA TMPEIJIOKEHHBIX THUNOoTe3 (BbIOOp u3 padoOT, OINHMCAHHBIX B
TEMaTUYECKUX pazienax «YUYEeHUYECKUHd IKCIIEPUMEHT, JlabopaTopHble paboTHI,
MPAKTUKYM ).

MexnpeaMeTHbie CBA3H

Nzydenne kypca Qusuku yriyoséHHoro ypoBHs B 10 kitacce OCYIIECTBISIETCS C
y4ETOM COJIEpKaTEIbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpadun U TEXHOJIOTHH.

Mesxcnpeomemmusie nonamus, ceA3AHHBIE C U3YYEHUEM MEMO008 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIN (DakT, runoTes3a, puznyeckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIeNb, H3MEpPEHUE, MOTPEIIHOCTH
WU3MEPEHUH, U3MEPUTENBHBIE TPUOOPHI, U POBas Tab0paTOPHs.
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Mamemamuxa: Peiienne cucteMbl ypaBHeHMM. JIuHeiHas ¢yHKuus, mapabdora,
runepOosia, ux rpaguku 1 cBoiicTBa. Tpuronomerpuueckre GyHKIMHA: CHHYC, KOCUHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI UM HX
MPOEKIMH HAa OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonocusa: mexanuueckoe MABWXKEHHE B JKMBOM mpupoze, auddysus, ocmoc,
TEIJIOO0OMEH J>KUBBIX OpPraHMW3MOB, TEIUIOBOE 3arps3HEHUE OKpYyKaloleh cpeibl,
yTWIM3alusl  OMOOPraHMYECKOro  TOIUIMBA  JJIS  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSIKEHHE W KalWJUISIPHBIE SIBIICHUS B IPUPOJE,
ANEKTPUUYECKUE SBIICHUS B dKUBOU MPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS MACCA, TOJIYYEHUE HAHOMATEPUAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX
T€J, )KUAKOCTEH M Ta30B, JKUAKWE KPHUCTAJUIbI, JJIEKTPUUYECKHE CBOMCTBA METAJUIOB,
ANEKTPOJUTHYECKAS TUCCOLMALINS, TaTbBAHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE IBMKEHUN C MCIOJb30BAHUEM MEXAHU3MOB, YUET
CYXOTO M JKHUJKOIO TpPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIMHU (KPOHIITEIH,
penieTyaTble KOHCTPYKIIMH ), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAHUKHU B TEXHHUKE
(rupockomn, BOJOMET U APYTUE), ABUTATENIb BHYTPEHHErO CropaHus, napoBas TypOuHa,
OBITOBOM  XOJIONWJIBHUK, KOHIAUIMOHEpP, TEXHOJOIMH IMOJYYEHUS COBPEMEHHBIX
MaTepHaoB, B TOM YKCIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKAS
3alUTa, 3a3€MJICHHE DJIEKTPOIPHUOOPOB, ra30pa3psaHbIE JaMIIbl, IIOJYIPOBOJHUKOBBIE
npuOOPHI, TAJIbBAaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 4. Maznummnoe none

BzanmopencTBrue NMOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
noje. Bektop MarHUTHOW WHAYKUUU. [[puHOMO Cynepno3WivMyd MarHUTHBIX TOJIEH.
JIMHMM MarHUTHOW WHYKIHH.

MarauTHoe TMoJie TPOBOJHHMKA C TOKOM (MPSIMOTO TPOBOJHUKA, KATYIIKH
U KpyroBoro Butka). OneIT Opcrena.

Cuia Amniepa, €€ HanpaBJIEHUE U MOJTYJIb.

Cuna Jlopenna, e€ HampaBlIeHUE U MOJYJb. J[BHKEHHE 3apspKEHHOW YacTHIBI B
OJIHOPOJHOM MarHuTHoM nosie. Paborta cuibl JlopeHiia.
MaruauTtHoe noJie B BeecTBe. DeppoMarHeTuku, rmapa- U IMaMarHeTUKH.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKUE IIPOLECCHI: PUMEHCHUE
IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, SJIECKTPOJBUTATEIb
Axo6u, yCKOpUTEIH dJIEMEHTAPHBIX YACTHIL.

Jlemoncmpayuu
Kaptrna nuHMi MHAYKIIMY MAaTHUTHOTO TIOJIS IOJI0COBOTO U TIOJIKOBOOOPA3HOTO
ITOCTOSTHHBIX MarHUTOB.



denepanbHas paboyas nporpamma | Dusuka. 10—11 kmacesr (yriyOnEHHBIN YPOBEHB)

KapTtrHa nHMI MarHMTHOW MHIYKIIMH TOJISI JNIMHHOTO MPSIMOTO ITPOBOJAHUKA U
3aMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKHU C TOKOM.

B3anmoneiicTBrue 1ByX IPOBOJIHHUKOB C

TokoM. Cuna Amrepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmoienue nB>KeHUs My4yKa 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIUn AEUCTBUS ANEKTPOU3ZMEPUTEILHOTO TPUOOPa MAarHUTOAIEKTPUUECKON
CUCTEMBL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
HccenenoBanre MarHUTHOTO TTOJISL IIOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBOMCTB (heppOMarHETUKOB.

NccenenoBanue 1elCTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3smepenne cuitbl Amriepa.
N3yueHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

Onpez[eneHHe MarHUTHOM HHAYKOHNHN Ha OCHOBC U3MCPCHUA CHIIbI AMHepa.

Tema 5. dnekmpomacHumnan uHOYKYUA

SIBneHue 3IEKTPOMarHUTHOW MHIYKIMH. I[IOTOK BEKTOpa MarHUTHOW HWHIYKLHUU.
OJC wHaykumu. 3akoH JyeKkTpomMarHuTHOM wuHAykumu @Papanes. Buxpesoe
anexTpuyeckoe noie. Toxku Dyko.

OJ1C mHAyKIHMK B IPOBOJIHUKE, ABKYIIEMCS B OJJTHOPOTHOM MATHUTHOM IOJIE.

IIpaBuino Jlenna.

NunykTtuBHOCTE. KaTylika MHIYKTUBHOCTH B LIENIM IOCTOSIHHOIO TOKa. fIBieHME
camonHAyKuuu. JJ1C caMOMHIyKIUK.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLECCHl: MHAYKLUMOHHAs IIEYb,
COJICHOHW/I, 3aIlIMTa OT JJEKTPU3ALNHN TEJI IIPU ABMKEHUH B MArHUTHOM I10JI€ 3€MIIH.

Jlemoncmpayuu

Habmronenue ssBIeHUsI JIGKTPOMAarHUTHON MHIYKITUH.

Uccnenoranue 3apucumoctu IJ1C HHIYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
MOTOKA.

[Ipasuo Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TpyOe.

SBneHne caMOMHAYKITUH.

Uccnenosanue 3apucumoctu IJ1C caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUS CUJTbI
TOKa B IIEIIH.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM
UccnenoBanue siBeHUs JIEKTPOMArHUTHOM UHIYKITUH.
Onpenenenve UHAYKIUNA BUXPEBOTO MAarHUTHOTO TMOJIS.
Uccnenosanue sSBICHUS] CAMOUHIYKIIAH.

COopka MoJIeli IEKTPOMArHuTHOTO TeHepaTopa.
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Pa3nen 5. KoJsie0anus 1 BOJIHBI
Tema 1. Mexanuueckue Koneoanus

KonebarensHas cucrema. CBOOOIHEBIE KOJICOAHMS.

I'apmonundeckue konebanus. KunHemarnueckoe W JAMHAMHUYECKOE OIMCAHUE.
DHEPreTUuecKoe ONHUCaHHWE (3aKOH COXpPAaHCHHS MEXaHMYEeCKOW »sHepruu). BriBoj
JTUHAMHYECKOTO0 OMHCAHWUS TapMOHMYECKHUX KOJICOAaHMN M3 WX DHEPreTHYecKoro u
KHHEMATHYECKOI0 OMMCaHUs.

Ammumtyna u ¢daza kosebanuii. CBs3b aMIUIUTYJbl KOJeOAHUW MCXOTHOM
BEJTUYMHBI C aMITUTYIaMHA KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

Ileppuonq wm wyactora kosieOanmii. Ilepron ManmbiX CBOOOJHBIX —KOJICOAHMIA
MaTeMaTH4YeCKOro MasTHHKA. [lepros cBOOO HBIX KOeOaHUid TPYKMHHOTO MAasITHAKA.

[Tonatue o 3aTyxarmmmx KojiebaHusX. BbeIHyXaeHHbIE KojieOaHus. Pe3oHanc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHus Ha BHJI PE30HAHCHOM  KPHUBOM.
ABTOKOICOaHUSL.

TexHuYeCKHe YCTPOMCTBA M TEXHOJIOTUYECKUE IIPOLECCHl: METPOHOM, 4YaChI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch K01e0aTeNbHOIO ABMKECHHUS.

HabntoneHne HE3aBUCMMOCTH MEpHOJa MalbIX KojJeOaHUW TIpy3a Ha HUTH
OT aMILUTUTYIbI.

HccnenoBanue 3aTyXarmuX KoaeOaHU U 3aBUCUMOCTH Meproa CBOOOIHBIX
K0JIe0aHUM OT CONPOTUBIICHUS.

HccnenoBanue kosiebaHUi rpy3a Ha MAaCCUBHOM MPYKUHE € LEIbI0 (POPMUPOBAHUS
MPEACTaBICHUN 00 UIeaTbHON MOJEIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs SHEPTUM MPU KOJeOaHUSIX rpy3a Ha MPY>KUHE.

UccnenoBanue BRIHY)ICHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul, NPAKMUKYM
N3mepenne neproaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.
N3ydenune 3aKk0HOB ABMKEHUSI TeJIa B XOJI¢ KOJIeOaHUM Ha YIIPYyTOM IMOJIBECE.
N3yueHne nBUKEHUS HUTSHOTO MAsITHUKA.
[IpeobpazoBanue YHEPTUM B IPY>KUHHOM MasiTHUKE.
NccnenoBanue yObIBaHUSI aMILTUTYIbI 3aTyXalOIIMX KOJICOAHMIA.
UccnenoBanue BoIHYXICHHBIX KOJICOAHUIA.

Tema 2. Inekmpomazcnumnuple Ko1e0aHUuA
Koneb6arenbupiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHHUS B UACATHBHOM
KosebaTenbHOM KOHType. @opmyna Tomcona. CBsi3b aMIUTMTYABI 3apsiia KOHAEHCATOpa
C aMIUTMTYJIOW CHJIBI TOKA B KOJIEOATEITIHHOM KOHTYDE.
3aK0H COXpaHECHHS SHEPTHH B UACATHEHOM K0JIe0aTeIbHOM KOHTYpE.
3aryxaromue 3JIeKTpOMarHuTHBIC KojieOanus. BeIHY X ICHHBIC 3JICKTPOMArHUTHBIC
KoJieOaHwmsl.
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[TepemeHHbIN TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIMTYIHOE U IEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIPSKEHUS NP pa3IMuHON (opMe 3aBUCUMOCTH TIEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconanbHbId TEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp MW KaTyllka
WHIYKTUBHOCTA B LEMNU CHUHYCOMJAIBHOTO IEPEMEHHOr0 TOKa. PEe30HaHC TOKOB.
Pe3onaHcC HanpsiKeHUN.

Wneansubiit  Tpanchopmatop. [lpousBoicTBo, mepenadya W mOTpeOseHUE
AIEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKUE PHUCKU TIpU  TPOMU3BOJACTBE 3JeKTposHepruu. KymnbTypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckre yCTpoUCTBa U TEXHOJIOTHUECKNE MPOLECCHI: JIEKTPUIECKUM 3BOHOK,
TEHEPATOP MEPEMEHHOTO TOKA, JINHUHU JICKTPOIepe/1ay.

Jlemoncmpayuu

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCHUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

I'enepaTop He3aTyXaroUUX AIEKTPOMArHUTHBIX KOJICOAHMIA.

Mogaenp 3JIeKTpOMarHuTHOrO TEHEpaTopa.

BriHyX/IeHHBIE CUHYCOUIaJIbHBIC KOJIeOaHMUs.

Pesucrop, karyika HHAYKTUBHOCTH M KOHJIEHCATOP B LM IIEPEMEHHOIO TOKA.

Pe3oHanc 1mpu  DOCIENOBAaTENbHOM  COCAMHEHUM  PE3UCTOpPA,  KaTYILIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA

Tpanchopmaropa. Mojenb TuHUN

ANEKTPONIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul, NPAKMUKYM
Nzyuenue tpancpopmaropa.
HccnenoBanne TMEPEMEHHOTO TOKa dYepe3 IMOCIIeI0BAaTEeIbHO
COETMHEHHBIE KOHEHCATOP, KaTyIIKy U PE3UCTOP.
Habmoienue 3meKTpoOMarHiTHOTO pe30HAaHCa.

HCCHCI[OBaHI/IC pa6OTBI HNCTOYHHKOB CBCTA B LCIIU IICPEMCHHOI'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL

MexaHuuecKue BOJHBI, YCIOBHS UX pacnpocTpanenus. [lonepeunsie 1 mpo0JibHbIE
BOJIHBL. [lepuos, ckopocTh pacipocTpaHeHus U JUIMHA BOJHBI. CBOMCTBa MEXaHUYECKUX
BOJIH: OTpaXEHUE, TPEJIOMIICHHE, HHTEpEepeHIIUs U TU(PaKIIHS.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMOBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBUS H3JIyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
BsauMHast opreHTaIus "B, V B 2JIEKTPOMArHUTHON
BEKTOpOB E~ BOJIHE.
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CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, IPEIIOMIICHUE, MOJSPU3aLIHs,
uHTepdepeHus u qudpaxus.
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[IIkana >MeKTpPOMAarHUTHLIX BOJH. [IpUMeHeHHe SJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHIUIIBI paguOCBsI3U U TeNeBUACHUS. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPELBI.

Texnuueckue ycTpoicTBA UM NPAKTUYECKOE NPUMEHEHHUE: MY3bIKalbHbIC
WHCTPYMEHTHI, pajap, paauonpuEMHUK, TEICBU30p, aHTeHHA, Tenedon, CBY-meus,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu
OO6pazoBaHue U pacpoOCTPaHEHUE MONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.
Konebmomieecs Teo Kak HICTOYHHUK 3BYKa.
3aBUCUMOCTH JUTHHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.
Hab6nronenue orpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.
Haobmronenue nntepdepeHunu 1 iuppakiinii MEXaHUUEeCKUX
BOJH. AKYCTUYECKUI PE30HAHC.
CBoiicTBa ynbpTpa3ByKa U €ro IPUMEHEHHE.

Habmoienue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMITUTYAOU U 9aCTOTON
KOJIeOaHMIA.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPEIOMIICHHE,
noJisipu3anus, IMQpaxkuus, tHTepPepeHIns.

OGHapy>xeHue nHPpakpacHOro U yiabTpahroIECTOBOTO U3ITYUYEHHUM.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul, RPAKMUKYM
N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.
N3yyenne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka

[IpssMonMHEHOE pacpOCTpaHEHNE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbl OTpaxkeHusi cBera. llocTpoeHue wu300paxkeHui B
iockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npesnomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeaomiieHus. [locTosHCTBO 4aCcTOTHI CBETa
Y COOTHOILIEHHUE IJIMH BOJIH MPU MEPEX0/I€ MOHOXPOMATUYECKOTO CBETA Uepe3 TPaHULLy
pazjziena IByX ONITHYECKUX CPE.

Xop mydeit B mpusme. ucnepcus cBera. CnoxkHblii cocTaB O6enoro ceera. L{ser.

[Tonnoe BHyTpeHHee oTpaxkeHue. IIpeAenbHBI yroJ MNOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomie 1 pacceuBaronue JUH3bl. ToHKas nuH3a. DOKYCHOE PacCTOSHUE U
ONTHYECKas CWJIa TOHKOW JMH3bl. 3aBUCUMOCTh (DOKYCHOTO pPacCTOSHUS TOHKON
cepuuecKoil TMH3bI OT €€ TEOMETPUH U OTHOCUTENILHOTO MOKa3aTessl MPeIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.
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Xon Jyda, TPOLIEAIEr0 JWH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontuyecko ocu. [loctpoenue n3o0paxeHuil TOUKU U OTpe3Ka MPsIMOil B COOMPAIOIINX U
paccenBaOIIMX JMH3aX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [7Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUECKON ONTUKH.

BomnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOIOCHUS MAaKCUMYMOB M MUHMMYMOB B HHTEP(EPECHIIMOHHON KapTHHE OT IBYX
KOTEPEHTHBIX HCTOYHUKOB. [IprMephl KilacCudecKux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. Judpakiuonnas pemérka. YcioBue HAOMIOIEHUS TJIaBHBIX
MaKCUMYMOB IpHY MaJ€HUH MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHUYeCKne yCTPOMCTBA U TEXHOJIOTHYECKUE MPOLECCHI: OYKH, JIyNa, IEPUCKOII,
doToamnmapaT, MHUKPOCKOI, TMPOCKIMOHHBIM amnmapar, MpPOCBETICHUE ONTHKU,
BOJIOKOHHAsSI OTITHKA, TU(PpaKIIMOHHAS pEHIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnepoBanue npeaoMIICHUs CBETA.

Hab6nroneHnue nojHOro BHyTPEHHETO OTpakeHHs. Mojienb CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX MYYKOB Yepe3 TUIOCKOIApaIEIbHYIO TUTACTUHY U
IPU3MY.

NccnenoBanue cBOMCTB N300paXKeHU B JTMH3AX.

Mogenu MUKpOCKoMa, TEJIECKOIa.

Ha6nronenue untepdepeHim crera.

Habmronenne nBeTOB TOHKUX IUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenue auppakinOHHON pEeIETKY.

Habnronenue nudpakiimuoHHOTO

cnekrpa. HaGmonenue nucriepcuun

CBeTA.

Hab6nronenue nonsipuzanuu cBeTa.

[TpumMeHeHre OJIIPOUIOB IS U3YUCHHS MEXaHHUECKUX HAIPSHKCHUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol, NPAKMUKYM

N3mepenne nmokazaTens MpeIOMJICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHHS OT BEIIeCcTBa (Ha MpuMepe
KUJKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JIMH3.

[Tonyyenue n300paXkeHUsI B CUCTEME U3 ITUIOCKOTO 3epKaJia U JTMH3BI.

[Tonyuenue n300pakeHNs B CHCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHUe TEIECKOMUIECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEepeHIIny U MOISIpU3aIuu CBETA.
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N3ydenue nossipusalny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenune naTepdepeHIINM JIa3epHOTO U3JIyYEHUS Ha IBYX IIEISX.

Hab6nronenue nucnepcun.

Hab6nronenue u uccnenoBanue AuGpakiimOHHOTO CIEKTpa.

N3mepenune IHbI CBETOBOUM BOJIHBI.

[TosmmyyeHne cHekTpa M3JIYy4YEeHHS CBETOAMOAA MPU IMOMOIIH
TUPaKIIMOHHON PEIIETKHU.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHnipl NPUMEHMMOCTH KJIACCUYECKOW MexaHWKH. llocTynartel crenuanbHON
TEOPUU OTHOCUTEIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM uHTepBai. I[IpeoOpazoBanust Jlopenma. YcioBue
NPUYUHHOCTU. OTHOCUTENIBHOCTh OJAHOBPEMEHHOCTH. 3aMEJICHUE BpPEMEHH H
COKpAalLlEHUE JIJIUHBI.

OHeprus ¥ UMIYJIbC PEJSITUBUCTCKON YaCTHLIBI.

CBs13b MacCBI € DHEPTUEN U UMITYJIbCOM PEJIATUBUCTCKON YaCTHULIBI. DHEPIHSI MIOKOS.
TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI:  CIIyTHUKOBBIC
MPUEMHHKH, YCKOPUTEH 3aPSKEHHBIX YACTHLI.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomul, NPAKMUKYM
OmnpeneneHrue UMITyJIbca U IHEPTUU PEIATUBUCTCKUX dacTuil (1o doTorpadusm
TPEKOB 3aPsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBasi pusnka
Tema 1. Kopnyckyaapno-601n060ii oyanusm
PaBHOBecHOE TersioBoe u3nydeHue (M3aydeHue aOCOM0THO YEPHOTO Tela). 3aKOH
cmenienus Buna. ['mnoresa [imanka o kBaHTax.
DOTOHBI. DHEPTUS U UMITYJIBC (DOTOHA.

®ororpdexr. Onbiter A.I'. CroneroBa. 3akonbl ¢otodddexra. YpaBHEeHUE
Oitamreitna s potodddexra. «Kpacnas rpanuiiay gotodrddekra.

JlaBnenue cBera (B 4aCTHOCTH, JaBJICHUE CBETa Ha aOCOIIOTHO MOTJIOMIAOINIYIO U
a0COJIFOTHO OTpakarollyro noBepxHocTs). OnwiThl [1.H. JleGenena.

BonnoBble cBoucTBa yactul. BomHbl ne bpoins. {nuHa BosiHbBL ne bpounsa u
pa3Mepbl 00JIaCTH JIOKAJIM3AIMU JIBIDKYIIEHcss ydactuiibl. KoprmycKyisipHO-BOJTHOBOM
nyanusMm. Judpaxiys 351eKTpOHOB Ha KpUCTaslax.

Cnemnduka wusmepeHnii B Mukpomupe. COOTHOIIEHUS HEompeaeaEéHHOCTEN
['eitzendepra.

TexHuueckne YCTpPOWCTBA H  TEXHOJOTMYECKHUE IMPOLECCHI:  CHEKTPOMETD,
dboTorsiemMeHT, GOTOAATUUK, TYHHEIBHBIN MUKPOCKOTI, COJTHEUHast O0aTtapesi, CBETOAHO/I.

Jlemoncmpayuu
®otorh(hexT Ha yCTaHOBKE C IIMHKOBOM
m1acTuHol. MccienoBanue 3aKOHOB BHEIIHETO
dboTorddexra.
UccnenoBanue 3aBUCUMOCTH CONIPOTHBIICHUS
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MOJIyITPOBOJHUKOB OT OCBEIIEHHOCTH.
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CBeToauo.
Conueunas Oarapes.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomuvl, NPAKIMUKYM
UccnenoBanue gporopesucropa.
N3mepenune nocrosiHoM [nanka Ha ocHOBeE uccienoBanus Gporoaddexra.
HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA YEPE3 CBETOAUO OT HAIIPSKEHUS.

Tema 2. Duzuxa amoma

OneITl 1O HCCIENOBAaHUIO CTpPOCHHUS aroMma. llmanerapHas Mojenb aroma
Peszepdopna.

[Toctynater bopa. M3nydenne u noriomieHue (GOTOHOB IIPHU MIEPEX0JIe aTOMa ¢
OJIHOTO YPOBHSI DHEPTUU HA JIPYTOM.

Bunpl ciektpoB. CrieKTp ypOBHEN SJHEPTUHA ATOMA BOJIOPOJA.

CnioHTaHHOE M BBIHYKJICHHOE U3JIydyeHHe cBeTa. Jlazep.

TexHUYeCKHe yCTPOMCTBA U TEXHOJIOTHUYECKHUE MTPOUECCHI: CIEKTPAIbHBIA AHATU3
(CIEKTpOCKOIT), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pesepdopra.
Habmronenue nuHeHyaThIX
CIIEKTPOB.
Y CTpOoNCTBO U IEUCTBUE CUETUYMKA HOHU3UPYIOIINX YACTHII.
OnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul, NPAKMUKYM

Hab6nronenue nmuHeityaToro cnekrpa.

HUccnegoBanne cnekTpa pa3pekEHHOTO aTOMApHOrO BOJOPOJA U H3MEpPEHHUE
nocrosiHHoM Punbepra.

Tema 3. Du3uxka amomMHo20 A0pa U INEMEHMAPHBIX YACHMUY,

Hyxnonnas monens sinpa ['eiizenoepra—Banenko. 3apsiy siapa. MaccoBoe 4uciio
anpa. M3otormsl.

PannoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBIN U MO3UTPOHHBINA OeTa-pacnal.
["'amMmma-uziyueHue.

3aKOH paJIMOAKTUBHOIO pacnaga. PagnoakTuBHbIE N30TOMBI B nipupoje. CBolcTBa
VOHHU3UPYIOUIErO0 M3JIy4YeHUs. BiusHUE paauOaKTUBHOCTA Ha KUBBIE OPTAHU3MBI.
EctecTBennsblil ¢hoH uznyuenus. Jlozumerpus.

DHeprus CBS3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlegext macch sipa.

SAnepubie peakiuu. Jlenenne u cuHTe3 snuep. AnepHbie peaktophl. [IpobieMbr
YIPaBISIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. DKOJOTUYECKUE ACIEKThl Pa3BUTHUS SIICPHOU
SHEPIETHUKH.

MeToabl perucTpaluu U UCCIAEAOBAHUS JIEMEHTAPHBIX YacTUll. PyHIaMEHTaIbHbIE

B3aUMOJIEUCTBYS. bapruOHBI, ME3OHBI U JICITOHBI.

[IpencraBnenne o CtangaptHoit Moaenu. KBapk-TitooHHas MOJENb aApPOHOB.
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®dusuka 3a npegenamu CtangapTHoN Mojienu. TémHast MmaTepusi 1 TEMHAsi SHEPTHUsl.

EnuncTBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, TePMOSACPHBIN peakTop, aToMHas OomOa, MarHUTHO-
pe30oHaHCHass ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM QoTorpadusim).
HccnenoBanue painoakTUBHOTO (pOHA C UCTIOIb30BAHUEM JIO3UMETPA.
N3yudenue norsiomieHus 6eTa-4acTULl AIFOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTHS acTpOHOMUH. [IpuKilagHOE M MHUPOBO33PEHUYECKOE 3HAUEHHUE
acTpoHOMUU. [IpuMEeHUMOCTh 3aKOHOB (PU3UKHU 1J1s1 OOBSCHEHUS IPUPOABI KOCMHUUECKUX
OOBEKTOB.

Meronsl  aCTpOHOMHMYECKHX  HccienoBaHui.  COBpEMEHHBIE  ONTHYECKHE
TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMHUS.

Bun 3Bé3nH0r0 Heba. Co3Be3aus, sipkue 3BE3/bl, IIAHETHI, UX BUAUMOE JBUKEHUE.

ConneuyHas cucrema.

Comnue. ConHeuHast akTUBHOCTB. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHBIM KIacc —
CBETHUMOCTBY». 3BE3IBI TJIABHOM IIOCIEAOBATEIBbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» IS 3BE3] TVIABHOM IOCIIEIOBATEIBHOCTH. BHYyTpeHHEE CTpOEHHE 3BE3.
CoBpeMeHHBIE TPEACTABICHUS O POUCXO0KACHUU U 3BoJronn COJHIA U 3BE3. DTaIlbl
YKA3HHU 3BE3NI.

Mnieunsiii [TyTs — Hama ["anaktuka. [Tonoxenue n nemwxenue Conxua B ['anakTuke.
Turbl raakTuk. PaguoramakTuku v kBa3zapbl. YEpHBIE NBIPHI B iApaxX rajJakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66ia. Pa30eranue rajiakTuk.
Teopus bonpmoro B3peiBa. PEMuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus
HaOnronenust 3BE3mHOro HeOGa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIsI ONPEICTICHUs TIOJIOKEHUSI HeOECHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/11si CEBEPHOIr0 MOTYIIAPUS U IPKUE 3BE3/BI.
Habmronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEHN U 3BE3IHBIX CKOILJICHUM.

POu3nvecKuil MPaAKTUKYM

CnocoObl u3MepeHus: (pU3NYECKUX BEIUYUH C HCIOJb30BAaHUEM AHAJIOTOBBIX U
IU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTENIbHBIC TMOTPEIIHOCTU HU3MEpPEHUM (U3UYECKUX BEJIUYHH.
O1nieHKa TpaHull MOTPEITHOCTEM.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUMN, MCCIEOBAHUI 3aBUCUMOCTEH (PUBHMUECKUX
BEJTUYMH, MPOBEPKA MPEITIOKEHHBIX TUTIOTE3 (BHIOOP U3 PabOT, OMMCaHHBIX
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B TEMaTUUYECKUX pazlenax «YUYEeHUYECKHH SKCIIEpUMEHT, J1abopaTopHble paldoTHhl,
PaKTUKYM» ).

O0o01marmnee NOBTOpeHUe

O0600111eHrE U cUcTeMaTU3alus COJIEpPKaHus pa3AesioB Kypca «MexaHukay,
«MonekynspHas (u3nMKka U TEPMOAMHAMUKA», «DIEKTpoauHamukay, «KosnebaHus u
BOJIHBI», «OCHOBBI CIIEIIUANIBHON TEOPUH OTHOCUTENIBHOCTHY, «KBaHTOBas usnkay,
«ONEeMEHTBI aCTPOHOMUU U aCTPODUIUKIY.

Ponb ¢pu3nku 1 aCTpOHOMHUU B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLIUAIIBHON U
THYECKON cepax MesTEIbHOCTH YelIOBeKa, POJb U MECTO (DU3UKU M aCTPOHOMHH B
COBPEMEHHOW Hay4YHOH KapTUHE MUpa, 3HAUECHUE ONKMCATEIbHON, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENFHOM 1 IPOTHOCTHYECKON PYHKIHH (PrU3HUeCcKON TEOPHH, POIIb PU3NUECKON
TeOpuu B (OPMUPOBAHUU NPEICTABICHUNH O (PU3MUECKONM KapTHMHE MHpPA, MECTO
duznyeckoil KapTHMHBI MHpa B O0OIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyiiecTBiseTcs ¢
y4ETOM COJIEPIKATENBHBIX MEKIPEIMETHBIX CBA3EH ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTHUH.

MesicnpeOmemuoie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEmO006 HAYUHO20
nO3HAHUA: SBIICHUE, HAYYHBIN (DakT, rumoTes3a, puznueckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIeNb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEPEHUI, U3MEepUTETbHBIE PUOOPHI, IUPPOBAs TaOOpaTOPHUSL.

Mamemamuxka: Pemenue cCucTeMbl ypaBHEHUN. TpuroHomeTpudeckue GyHKIUU:
CUHYC, KOCHUHYC, TAHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopel U HMX MOpPOEKIMHU HA OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB. [Ipom3BonHble
anemMeHTapHbIX QyHkuuid. [Ipru3Haku mogo0ust TPEyroJbHUKOB, ONpEaeIeHUE TIIOMIA N
I0CKuX uryp u o6béma Ted.

buonozua: >nextpuueckue IBICHUS B )KUBOU MPUPOJIE, KOJIeOATEIbHBIEC IBHKCHUS
B JKMBOM TIPUPOJIEC, SKOJOTMUYECKUE PHUCKU TMPU MPOU3BOJACTBE IJICKTPOIHEPTHH,
ANIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpellbl, yIbTPa3ByKOBas AUArHOCTHKA B
MEJIUIIMHE, ONITUYECKUE SABJICHUS B )KUBOUW MPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYypa TBEPABIX Te,
MEeXaHU3Mbl 00pPa30BaHUS KPUCTATMIECKON PEIIETKU, CIEKTPATBHBIA aHAIN3.

T'eozpagpua: marHuTHBIE TIONIOCA 3€MIIH, 3QJIEKW MAarHUTHBIX pya, (poTrochEmka
3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texunonocusn:  TOPUMEHEHHE  TIOCTOSIHHBIX  MAarHUTOB,  DJEKTPOMArHUTOB,
ANIEKTPOJBUTATENH SIKOOM, TEHEPATOP MEPEMEHHOTO TOKa, UHIYKIIMOHHAS TIeYb, TUHUU
AJIEKTpoNepeaay, 3JIEKTPOJBUTaTellb, pajap, PaAUuONpPUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBY-neub, yapTpa3ByKoBasi AMarHOCTUKA B TEXHUKE, MPOEKIIMOHHBIN amnmapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBbIE TPUEMHUKH, sJEpHAs
HHEPreTUKA U IKOJIOTHYECKHUE aCTIEKThI €€ pPa3BUTHS.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJbTATDBI

JImaHOCTHBIE pe3yibTaThl OCBOCHMS y4eOHOro mpenMera «Du3uka» TOIKHBI
OoTpaxaTh TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chOpPMHPOBAHHON BHYTpPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpHUEHTAlIM/, MO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIMX TPATUIIUOHHBIM
IIEHHOCTSIM POCCHUMCKOrO OOIIECTBA, PACHIMPEHUE KUZHEHHOTO OINbITa M OIbITa
JESITENPHOCTH B IMPOLECCE pealn3allii OCHOBHBIX HAIPABICHUN BOCIUATATEIbHOU
NEATEIIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:kIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKAAHCKOW TO3UIMH OOYYaroIIerocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOIO OOIIECTBA;

HOPUHATHE TpaJULUOHHBIX 00LIeYEeI0BEUECKUX

TYMaHUCTHYECKHUX U IEMOKPATUYECKUX IIEHHOCTEIH;
TOTOBHOCTh BECTH COBMECTHYIO JCSITEIbHOCTh B HWHTEpEcax
Ipa)XTaHCKOTO OOIIECTBA, YIaCTBOBATH B CAMOYIIPABICHUH B

o0pa3oBaTeIbHON OpraHU3aluu;

yMEHHE B3aUMOJICHCTBOBATH C COIIMATILHBIMA UHCTUTYTaMU B COOTBETCTBUH C UX
(GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM IS TEIHHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
LIEHHOCTHOE€ OTHOLIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHMCKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) MyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEJICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M ILEHHOCTH, B TOM YHCIIE
B JIATEIILHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIaJla B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3CTEeTHYECKOr0 BOCIIUTAHMS
3CTETHYECKOE OTHOIICHHE K MHPY, BKIIIOYask 3CTETHKY Hay4YHOI'O TBOPYECTBA,
HpHUCyIIero Gu3nYecKoi HayKe;

5) Tpy0BOro BOCHIUTAHUSI:

MHTEpPEC K pa3iuyHbIM cepaM NpodecCHOHATBHON NEATEeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHUE COBEPIATh OCO3HAHHBIM BHIOOp Oyaylen
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;
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TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOPa30BaHUIO B 00JIaCTH
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) IK0JOrNYecKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIBTYpPbl, OCO3HAHHUE INI00AJIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

Pacmmpenue omnbita 1esTeIbBHOCTH IKOJIOTMYECKOM HAPABICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUU 10 (pr3HKe;

7) eHHOCTH HAYYHOTI'O MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HPU3NUECKON HAYKU;

OCO3HAHHUE LIEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE M3YUEHHUS
(U3MKKM ~ OCYHIECTBIATh  MPOEKTHYID U MCCIEIOBAaTENbCKYI0  JACSITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUYeOHbIE 1eHCTBUA
ba3oBble Jornyeckue 1eicTBUA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJU3UPOBATh MPoOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;
ONPEAETATH LEIU AEATEIBHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX
JTIOCTUKEHUS; BBISIBIISITh 3aKOHOMEPHOCTH U NIPOTUBOPEYMS B PACCMATPUBAEMBIX
bu3nIecKux
SBJICHUSAX;
pa3pabarbiBaTh IUIAH peIICHHs TPoOJeMbl C YYETOM aHaIM3a HMEIOLIUXCS
MaTepUAITbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LIE€JISIM, OLIEHUBATh PUCKH MTOCIICICTBUI JESITEIbHOCTH;
KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUSIX PEabHOTO, BUPTYAJIbHOTO H
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe A1eHCTBUA.

BJa/JeTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATUSIMH U METOAaMH
bu3nYecKoil HayKH;

BJa/IETh HABBIKAMH Y4eOHO-MCCIEA0BATENbCKOW W MPOEKTHON NeATEeIbHOCTH B
007acTH PU3KKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIbHOMY TOMCKY METOOB
pemieHusi 3afad  (U3MUECKOTO COACpXKaHUs, MPUMEHEHHUIO pPa3jINYHbIX METOJOB
MO3HAHWS,

BJAJeTh BUJAMH JIEATEIBHOCTH 1O TIOJYYEHUIO HOBOTO 3HAHHUA, €Tro
MHTEpIIpeTalny, TpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3JIMUHBIX YUCOHBIX CUTYaLIUsAX, B
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TOM YHCJIE TIPHU CO3JaHUH YUEOHBIX MPOEKTOB B 001acTH (HUBHKH;
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BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 33a4y, BbIIBUTaTh
TUIOTE3y €€ pelIeHus, HAXOUTh apTyMEHTHI [Tl I0Ka3aTeIbCTBA CBOMX YTBEPKICHHH,
3aJ71aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAU3UPOBATh IMOJYYECHHBIC B XOJE PEIICHUs 3aJa4yll Pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

CTaBUTh M  (GOpPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTeIbHOU
JeSITETLHOCTH, B TOM YHCIIE TIPU U3yUeHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMCTb IICPCHOCUTD 3HaHHA 110 (1)I/I3I/IK€ B IMPAKTUICCKYIO 0071aCcTh
KU3HCACATCIIBHOCTH,

YMCTb UHTCTPHUPOBATH 3HAHUA U3 PA3HLIX IIPCAMCTHBIX O6J'I3,CTel>'I;

BBIABUT'aTb HOBBIC NACH, IIPCIJIATaTh OPUT'MHAJIBHBIC ITOAXO0AbI 1 PCIIICHUA,

CTaBHUTDb HpO6JI€MbI " 3a1a9i, JOITYCKAIOMUC aJIbTCPHATUBHBIC PCIICHUA.

Pabora c nndopmanueii:

BJIaJICTh HAaBbIKAMHU MOJy4eHUss HWHPOpMauu (PU3HUECKOTO COACPKAHUS U3
UCTOYHUKOB PpA3HbIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBISATH TIOUCK, aHalu3,
CHUCTEMATH3alMI0O W UHTEpIpeTalni0 HWHOOpMAlMK pa3Iu4HBIX BHJIOB U (popMm
MPEJCTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTh HHPOPMAIIUH;

HCITOJIB30BaTh CPEICTBA MH(POPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI B
peleHu  KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M  OpPraHU3AIlMOHHBIX  3aJ]a4 C
coOmoeHueM TpeOOBaHM  APrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHus, TMPaBOBbIX M OTUYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e3011aCHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJEPX,aHUS B Pa3MMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HauYeHUS MHPOpPMALUU U LEJEBON ayJIUTOPUM, BBHIOMpas ONTUMAIIbHYIO (Qopmy
MIPE/ICTABIICHUS M BU3yaJTH3aIHH.

KomMMmyHuKaTHBHBIC YHUBEPCAJIbHbIC YUYeOHbIe 1eiiCTBUA:

OCYILECTBJISATh OOILEHUE HA YPOKAX (PU3UKHU U BO BHE-YPOUHOH 1€ATEIBHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTyallui ¥ CMAT4aTh KOH(QIMKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB;

IOHUMAaTh U UCMOJIb30BATh IPEUMYIIECTBa KOMAHIHON U UHAUBUYaJIbHON paOOTHI;

BbIOMpaTh TEMAaTUKY M METO/IbI COBMECTHBIX AEUCTBUN C YUETOM OOLIMX UHTEPECOB,
Y BO3MOXXHOCTEH Ka’KI0r0 WICHA KOJUIEKTUBA;

IIPUHUMATD L€ COBMECTHOM AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATD
JEUCTBUS 110 €€ TOCTUKEHUIO: COCTABIIATH IUIaH IEMCTBUH, paCIPEACIIATH POJIA C YUETOM
MHEHUI YYaCTHUKOB, 00CYXJaTh PE3yJIbTaTbl COBMECTHOM paldOThI;

OLIEHMBAaTh KauyeCTBO CBOET0 BKJAaJa M Ka)XJ0r0 YYaCTHHKAa KOMaHIbl B OOLIMIA
pe3ysbTar 1o pazpabOTaHHBIM KPUTEPUSIM;
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npemiaratb HOBBIC IIPOCKTbI, ONCHMBATbL MHWACH C IIO3MIOKWK  HOBU3HEIL,
OPUTHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBIIATH ITIO3BUTHBHOC CTPATCTUYICCKOC IMOBCACHUC B PA3JIMYHBIX CUTyaAllUAX,
IIPOABIIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsitTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA
Camoopranusanus:
CaMOCTOSTENIbHO OCYIIIECTBIISATh TO3HABATEIBHYIO IEATEIbHOCT B 00J1aCTH (PU3KKH
Y aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTAaBUTH U POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBIATH IUIAH PEUICHUs PACUETHBIX U KAaYECTBEHHBIX 33]1ad,
IUIaH  BBITMOJHEHUS TIPAKTUYECKOM paboThl € YU4E€TOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacuIMpATh paMKH YY4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIITOYTEHHI;
JienaTh OCO3HAHHBIN BEIOOP, apTyMEHTUPOBATH €0, OpaTh Ha C€0s1 OTBETCTBEHHOCTD
3a pEIICHMUE;
OIICHUBATh IPUOOPETEHHBIN OIIBIT;
Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULMU B oOnacTu (pusmkwy,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYyalldsM, BHOCUTb KOPPEKTHBBI B
JIeSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIbTATOB IEIISIM;

BJIa/I€Th HaBbIKaMH IMO3HABATEIbHONU PeIIEKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
JEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI;

MCIOJIb30BaTh MPUEMBI peJIeKCHU ISl OLIEHKH CUTYallnd, BEIOOpa BEPHOTO
peleHus;

YMETh OLIEHWBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS M0 UX CHUKEHHIO;

IPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX MPY aHATIM3€ PE3YJIbTATOB IS TEIbHOCTH;

MPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATH MOTHBBI M ApTYMEHTHI IPYTHX MPH aHAJIN3€ PE3yIbTaTOB JACSITEIbHOCTH;

MpHU3HABaTh CBOE MPABO W MPABO APYTUX HA OMIUOKH.

B mporiecce 1OCTHXKEHUS JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IMPOTPAMMEI 1O
bu3uKe 715 YPOBHS CPEIHETO 00111ero 00pa3oBaHus y 00yUYarOIIUXCs COBEPIICHCTBYETCS
IMOYUOHATLHBIN UHMETLIEKM,, TIPENTOIaratoni ¢hOpPMUPOBAHHOCTE:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPAaBJICHUS PA3BUTHS COOCTBEHHOW dYMOITMOHAIBHON c(pephl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpETyJIMpPOBaHMsl, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBEJIEHUE, CIIOCOOHOCTD Al THPOBATHCS K SMOIIMOHATLHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTHKEHUIO LEIU U
yCIliexy, ONTHMH3M, HWHUIMATUBHOCTb, YMEHHE JICHCTBOBAThb, HCXOJSl W3 CBOUX
BO3MOKHOCTEM;

SMIIATHH, BKIIIOYAOIIEH CIIOCOOHOCTh NOHHMMATh SMOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, YUYUTBIBATH €T0 MPU OCYIICCTBICHUM OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTpAWBaTh OTHOIICHUS C
JIPYTUMU JTFOABMU, 32800 TUTHCSI, POSIBIISITE MHTEPEC U pa3periaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATDBI

K koniy o0ydenus B 10 kjiacce mpeIMeTHbBIE pe3yIbTaThl HA YTITyOJICHHOM yPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh pPOJib (PU3UKU B HPKOHOMHYECKOM, TEXHOJOTUYECKOH, IKOJIOTUYECKOH,
COIIMATILHON W ATUYECKOM cdepax AesATEIbHOCTH YeJIOBEKa, pojib U MECTO (PU3UKU B
COBPEMEHHOW HAYUYHOW KapTUHE MUPA, 3HAYCHHUE ONMUCATEIbHOM, CHCTEMATU3UPYIOIICH,
OOBSCHUTENHLHON M TPOTHOCTHYECKOW (YHKIMN (PU3NYECKOW TEOpUU — MEXaHUKH,
MOJIEKYJIAPHON (PU3UKHU U TEPMOAUHAMUKH, POJIb (DU3UUECKOM TeOpUH B (POPMHUPOBAHUN
MPEICTaBICHUN 0 GU3NUECKON KapTUHE MUPA;

pazinyath YCJIOBUS HPUMEHUMOCTH MoJefied (PU3MYECKUX Tel U IMPOIECCOB
(s1BIEHMIT): MHEpLMATbHAS CUCTEMa OTCU€Ta, aOCOIOTHO TBEPAOE TEJO, MaTEepHAIIbHAS
TOYKa, PaBHOYCKOPEHHOE [BIDKEHUE, CBOOOJHOE TmMajeHHe, aOCOJIOTHO yIpyras
nedopmanusi, abCONIOTHO YIPYroe W aOCOJIIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJICIH
ras3a, )KUJIKOCTHU U TBEPIOTO (KPUCTAJUTMUECKOTO) TeJa, UJIeabHbIHN ra3, TOYSUHbIHN 3aps/,
OJTHOPOJTHOE 3JIEKTPUUECKOE MOJIE;

pazinyuath yciaoBUs (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCeoOIM XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB W OrPaHUYEHHOCTH
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH MEXAHUYECKHUE MPOILIECChl U SBJICHUS, HUCMOJIb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBIDKEHUA, (HOPMYJIbI KMHEMAaTHKU PaBHOYCKOPEHHOTO JABWKEHHS, MPeoOpa3oBaHUs
["anuiiest 11t CKOPOCTH U TIEpeMeNeHus, 3aKOHbl HbI0TOHA, MPUHIIUI OTHOCUTEIIBHOCTH
[anunes, 3aKkOH BCEMUPHOTO TATOTEHHUS, 3aKOHbBl COXPAaHEHUS UMIyJbCa U
MEXaHUUYECKON PHEPTUH, CBA3b PaOOTHI CWIIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH,
YCJIOBUSI paBHOBECHUsS TBEPAOTO Teja), MPU ATOM HCIOJIB30BaTh MaTEeMaTUYECKOE
BBIPDAKECHHE 3aKOHOB, YKa3bIBaTh YCIOBUS NTPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeobpazoBanuii ["anuiies, BTOpOro M TpeThero 3akoHoB Hhi0TOHA, 3aKOHOB COXpaHEHUs
MMITYJIbCA U MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHaJIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJIICHUS, UCTIOJB3YsI OCHOBHBIC
nosioxkennst MKT u 3akoHBI MOJIEKYJIIpHON (DU3UKHU U TEPMOJUHAMUKY (CBS3b JaBJICHUS
WJICATbHOTO Ta3a CO CPEOHEM KUHETHUYECKOW DHEPIrUEr TEIUIOBOIO JBHXKEHHUS U
KOHIICHTpAIMEH €ro MOJIEKYJI, CBSI3b TEMIIEpATyPhl BEIIECTBA CO CPEIHEN KUHETUYECKOM
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DHEPrUEN TEIUIOBOTO JBWXKEHHSI €ro 4YacTHIl, CBS3b JABJICHUS WACAJBHOTO Trasza C
KOHIEHTPAIIMEN MOJIEKYJ U €ro TeMIeparypou, ypaBuenue Menaeneesa—Knanerpona,
MEPBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS] SHEPTHMU B TEIUIOBBIX IMPOIECCaX),
IPA 3TOM MCIOJIb30BATh MATEMATUYECKOE BBIPAXKEHHE 3aKOHOB, YKA3bIBATH YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MennaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBSCHATH DJEKTPUUYECKUE SIBIICHUS, HUCIOJIb3Ys OCHOBHBIC
MOJIOKEHUST U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3akOH KynoHa, MOTEHIMATIBHOCTD 3JIEKTPOCTATUYECKOTO TOJIS, IPUHIUIT CYTIEPTIO3ULIUU
AIEKTPUYECKUX TOJIEH, ITPX ITOM YKa3bIBasl YCIOBUS NPUMEHUMOCTH 3akoHa KynoHna, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHUS: 3aKOHBI OMa i1 y4acTKa Lenu | i
3aMKHYTOW 3JIEKTpUYecKoil 1enu, 3akoH Jxoyns—Jlenua, nmpasuna Kupxroda, 3akoHbI
Ddapajes Uil 2IEKTPOIIN3a);

OMUCHIBATh  (PUBMYECKUE TIPOLIECChl M  SBJICHUS, HCIOJB3Ysl BEJIWYUHBIL:
MEpEMENICHHE, CKOPOCTh, yCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUJIa, MOMEHT CHUJIBI,
JIaBJICHUE, MOTCHUHNAIbHAS DHEPIrUs, KUHETUUYECKAasl DHEPIrus, MEXaHU4eCKasi dHEprusl,
paboTa CHIIbl, IIEHTPOCTPEMUTENBHOE YCKOPEHUE, CUJla TSKECTH, CUJIa YIIPYTOCTH, CUila
TPEHUSI, MOIITHOCTh, YHEPTUSI B3aUMOJICUCTBUS Teja ¢ 3eMJIEN BOIU3U €€ MMOBEPXHOCTH,
SHEprusi ynpyro aedopManuu MPYKUHBI, KOJUYECTBO TEIJIOThI, a0OCOIOTHAS
TeMmreparypa Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSSI JHEPTUsl HACATBHOTO
0JIHOATOMHOTO Ta3a, paboTa uealbHOro ra3a, OTHOCUTENbHAS BIAXKHOCTh Bo3ayxa, KIT/]
UJCAIBHOTO  TEIUIOBOIO  JBUIATENsS;  JJIEKTPUUECKOE  MOJIE,  HalpsKEHHOCTD
AIEKTPUYECKOTO TOJIS, HANPSXKEHHOCTD MOJI TOYEYHOTO 3aps/1a WK 3aPSKEHHOTO 1Iapa
B BaKyyM€ M B JUAIJIEKTPUKE, MOTEHIMAT BJEKTPOCTATUYECKOrO IOJsA, Pa3HOCTh
MMOTEHIMAJIOB, J3JICKTPOABIKYILASl CHUJA, CWJIa TOKA, HAIpsKEHUWE, MOIIHOCTh TOKAa,
AJEKTPUYECKAss EMKOCTh IUIOCKOTO KOHJIEHCATOPa, CONPOTUBIICHUE YYacTKAa LENU C
[IOCJICIOBATEIBHBIM M IAPAJUICIbHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPIuUsd
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH TPOTEKAaHMS (PUBMUECKUX SIBJICHUN: MEXaHUUYECKOe
JBI>KEHUE, TETJIOBOE JIBHXKCHUE YACTHI] BEIIECTBA, TEIJIOBOE PaBHOBECUE, OPOYHOBCKOE
nBkeHue, auddys3us, ucnapeHue, KUIEHWE W KOHJGHcAlus, IUIaBJIiEHUE U
KpUCTaJUIM3alusl, HaINpaBJICHHOCTh TEIUIoNEpeaaUH, AIEKTPU3ALUS Tel,
SKBUINOTEHIHAIBHOCTD IIOBEPXHOCTH 3aPSKEHHOTO MPOBOJIHUKA;

MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MYECKON BEIUYUHBI OT JPYyroi
C HCIOJB30BAHMEM MPSIMBIX HU3MEPEHUM, IIPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKCcHpOBaTh Pe3yJIbTaThl MOJYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYUH B BUJIC
rpaduKoOB C yU€TOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEPEeHUM, JenaTh BBIBOJIBI 1O
pe3yJibTaTaM UCCIIEI0OBAHUS,

MPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs] (PU3MYECKUX BEJIUYMH, MPU ITOM BBIOMPATH
ONTUMAJIbHBIA METOJ W3MEpPEHHs, OIICHMBaTh AaOCOJIOTHBIE W OTHOCUTEIIHHBIC
MOTrPENTHOCTH NMPSIMBIX U KOCBEHHBIX U3MEPEHNUN;
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OPOBOJNUTH ONBITBI [0 NPOBEPKE MPEIJIOKEHHOW TMIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIN3UPOBATh MOJYyUYEHHbIE
PE3yNbTaThl U AENIaTh BBIBOJ O CTaTyCe MPEI0KEHHON TUIIOTE3BL;

co0roAaTh npaBuiia 0€30M1aCHOTO TPya IPH IPOBEICHUH UCCIIEI0BAaHUMN B paMKax
y4eOHOr0 HKCHEPUMEHTA, MpaKkTUKyMa U Y4eOHO-HCCIEAOBATEIbCKOM U IMPOEKTHOM
JESATEIIBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaOOPAaTOPHOIO
000py1I0BaHUS;

pemarhs pacy€THhIE 3a/aydl C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOW (PM3UYECKOM
MOJIEJIbIO: HA OCHOBAHUU aHAJIN3a YCJIOBHsI OOOCHOBBIBAThH BBIOOp (pU3MUECKON MOAENH,
OTBEYAIOLIE TpeOOBaHUAM 3a/1au, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
HoCTyNnathl (U3MUECKUX TEOPUM NPU HUCHOJIB30BAHUM MAaTEMATHUYECKUX METOJIOB
pelieHus 3aJad, NPOBOAUTH pacyéTbl Ha OCHOBAHMM HUMEIOUIMXCSA JAaHHBIX,
aHAJIM3UPOBATh PE3YJBTATHI U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM IOy YEHHBIX
pEe3yIbTaTOB;

pelaTth KauecTBEHHbIE 3a/laud, TPeOyIoLIUMe NPHUMEHEHUs 3HAHUW W3 Pa3HbIX
pasnenoB Kypca (U3MKM, a TaKK€ MHTErpalud 3HAHUW M3 JPYruX IpEeAMETOB
€CTECTBEHHO-HAYYHOI'0 IMKJIa: BBICTPAWBATH JIOTMYECKYHO LEMNOYKY PACCyKICHUN C
OIIOPOH Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS JUIsi OOBSCHEHUS OCHOBHBIX IPHUHIUIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOHMCTB M TEXHOJOTMUYECKUX
IIPOLIECCOB;

OPUBOJUTH IPUMEPHI BKJIAJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-(DU3HUKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE IIPOLIECCOB OKPYIKAIOILIEr0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBaTh M OLICHUBATh MOCIEACTBUS OBITOBOM W MPOU3BOJICTBEHHOM
NeSATEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3MYECKHMMM TMpoIleccCaMHu, C MO3ULUN
HKOJIOTUYECKOI 0€30N1aCHOCTH, IPEICTABIICHUI O palluOHATIBHOM PUPOAOIIOIb30BaAHUH,
a TaK)Ke pa3yMHOM UCIOJIb30BAaHUU JOCTHXKEHHUIM HAyKU U TEXHOJOTUI 1JIs TalIbHEUIIEro
Pa3BUTHS YETIOBEUECKOT0 OOIIECTBRA;

MPUMEHATh pa3IinyHble CcHocoObl paboThl ¢ uH(poOpManuen (puznYecKoro
COJIEp)KaHUsI C HCIOJb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HWH(POPMALIMOHHBIE TEXHOJIOTMHM JUIsl TIOMCKA,
nepepaboOTKM M TOPEeNbABICHHUS Y4eOHOM W HAyYHO-TIOIMYJSIpHOW HH(POpPMALINH,
CTPYKTYPUPOBAHHMSI W MHTEpIpPETAlMd WH(QOpMalUU, TOJYYEHHOH W3 pa3IudHbIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJy4aeMyt0 UH(POPMAIIMIO U OLICHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOLIUXCS 3HAHUH, TaK U HA OCHOBE aHAJIN3a UCTOYHHUKA
uH(popmanuu;

OPOSBIISITH OPraHU3AIMOHHBIE W TO3HABATENbHBIE YMEHHSI CaMOCTOSITEIBHOTO
NpUOOpPETEeHUs] HOBBIX 3HAHUW B TMPOILIECCE BBINOJHEHUS NPOEKTHBIX U Yy4eOHO-
HCCIIeIOBATENbCKUX padoT;

paboTath B rpynie ¢ UCTIOJTHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJel, MIaHUPOBAThH
palboTy rpymIbl, palMOHAILHO PACHPEIEIATh ASSITEIbHOCTh B HECTAaHAAPTHBIX
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CUTyalLUsIX, aJIeKBaTHO OLIEHUBATh BKJIAJ Ka)XJ0r0 U3 yYaCTHUKOB I'PYMIIbI B pELICHHUE
paccMaTpUBaEeMOM MPOOIIEMEI;

MPOSIBJISITh MOTHUBAIMIO K Oyaymeil npodecCHOHaIbHOM — JEATEIbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K koniy o0ydenus B 11 kij1acce mpeIMeTHBIE pe3yIbTaThl HA YTITyOJICHHOM yPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y O0YUaOIIMXCsl YMEHUIA:

MMOHUMATh POJIb (M3UKA B SKOHOMHUYECKOH, TEXHOJOTUYECKOW, COIMATBLHOU U
THUYECKON cepax NeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKHM B COBPEMEHHOM
HAay4YHOM KapTHUHE MHPA, POJIb ACTPOHOMHUU B MPAKTHUECKOU AESITEIBHOCTU YEJIOBEKA U
JalbHENIIeM HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHHE ONKCATENIbHOM,
CHUCTEMAaTHU3HUPYIOIIEeH, OOBSICHUTEIBPHOW M MPOTHOCTHUECKON (PyHKUMN (uandeckon
TEOPUH — OHJIEKTPOJUHAMUKH, CHEUUATBbHOM TEOpUHM OTHOCUTEIBHOCTHU, KBAHTOBOM
bu3uKky, poab GU3NUECKOW TeopuH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3HMUECKOU
KapTUHE MHpA, MECTO (PU3NYECKONM KAPTUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUI O IPUPOJE;

paznuyaTh YCJIOBHS MPUMEHHUMOCTH MoOJeieil (PU3MYecKux Tea MU MPOLECCOB
(sABJE€HUI1): OJHOPOJHOE  DIIEKTPUUECKOE M  OJHOPOAHOE MAarHUTHOE  IMOJIS,
rapMOHHUYECKHE KOJICOAHUs, MAaTEMaTUYECKU MAasTHUK, WACAIbHBIA MPY>KUHHBIN
MasTHUK, TAPMOHUYECKUE BOJIHBI, WJCATbHBIA KOJIEOATENbHBIA KOHTYp, TOHKAs JMH3A,
MOJENEN aTOMa, aTOMHOTO sIIpa U KBAHTOBOM MOJEIIH CBETA;

paznuyuath yciaoBus (TpaHUIbl, 00JacTH) MPUMEHUMOCTU (PU3NUYECKUX 3aKOHOB,
NOHMMATh BCEOOUIMI XapakTep (YyHIAMEHTAIBHBIX 3aKOHOB W OTIPAaHUYEHHOCTH
MCITIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBI JJIEKTPOJMHAMUKH M CIELHUATBHONM TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXPAHEHMs SJIEKTPUYECKOro 3apsna, cuia Ammepa, cuia
JlopeHnia, 3akOH 3JIEKTPOMarHUTHOM WHIAyKUMH, mpaBwio Jlenma, cBsa3p OJ(C
CaMOMHIYKIIMH B DJIEMEHTE JJIEKTPUUYECKON LIEMH CO CKOPOCTBIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIAThl CIICIIMATBHON TEOPUM OTHOCUTEILHOCTU DUHINITEHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIE NPOLECCHl U SBICHUS, HCHOJIb3YS
MOJIOKEHUS! KBAHTOBOM (pU3UKM (ypaBHeHUE DiHIITENHA 1u1s poTtoaddexTa, nepBolil U
BTOpOM mocTyjaTel bopa, mpuHIMI coOoTHOLIEHUs HeomnpenenéHHocten I'eiizenOepra,
3aKOHBI COXpPAHEHUs 3apsI0BOr0 U MACCOBOI'O YUCEN U SHEPTUU B SJAEPHBIX PEAKIUSX,
3aKOH PaJMOAKTUBHOIO pacnaaa);

ONMKCHIBATh (PU3MYECKHE TMPOLECChl W  SIBJICHUS, MCHOJb3YySd BEJIMYMHBIL:
HaINpsOKEHHOCTh  AJIEKTPUYECKOrO  MMOJSA, IMOTEHHHAT 3JIEKTPOCTATUYECKOTO IO,
Pa3HOCTh TMOTEHUHUAJIOB, JJICKTPOABWXKYILAs CWJIA, HWHAYKIMS MAarHUTHOTO TIOJIA,
MarHUTHBIM TOTOK, cwia AMIMepa, HWHIYKTUBHOCTh, OJJIEKTPOABMXKYILAs CHUJIA
CaMOMHAYKIIMH, SHEPrUsi MAarHUTHOTO MOJSl MPOBOJHUKA C TOKOM, PEISTUBUCTCKHIM
UMITYJIbC, TIOJIHAS DHEPTHsl, SHEPIHs MOKOs CBOOOAHOW YACTUIIbI, SHEPTHUS U MUMITYJIbC
(GboTOHA, MacCOBOE YUCIIO U 3apsill A1ipa, SHEPTHs CBS3H sI/Ipa;
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OOBSICHATH OCOOCHHOCTH TMPOTEKaHWs (PU3UUECKUX SIBICHUN: SJICKTPOMArHUTHAsS
WHIYKIHS, CAMOMHAYKIIHS, pe30HAHC, MHTephEpeHIHMs BOJH, TUGPAKIHUS, AUCIICPCHS,
MOJTHOE BHYTpEHHEe oTpaxeHue, portornekrpuueckuii 3gpdext (hororddexr), anbda- u
Oera-pacmagsl saep, TaMMa-u3lydeHue saep, PU3NIeCKUue MPUHITUIBI CIIEKTPAITBHOTO
aHalm3a u paboTHI Jiazepa;

OTIPEIEIISAThH HAMIPABICHUE MHIYKIIMH MAaTHUTHOTO TIOJIS IPOBOHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300pakKeHUE, CO37aBaeMO€ IIOCKUM 3€pPKajoM, TOHKOW JIMH30M, H
PaCCUHMTHIBATH €TO XapPaKTCPUCTUKU;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TMTOHATHS, TCOPUHU U 3aKOHBI JIJIS
aHanu3a U OOBACHEHWS] (DU3WYECKUX TMPOIECCOB, MPOUCXOASAIMX B  3BE3NAX, B
3BE3THBIX CHCTEMAaX, B MEKTaJaKTUUECKON Cpefie; IBUKEHUS HEOSCHBIX TEJl, YBOJIFOITUN
3BE3] 1 BeenenHoi;

MIPOBOJIUTH UCCIICTOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BETUIMH C UCITOJIH30BAHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIyYCHHOW 3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHJE TpaduKOB C Yy4ETOM
aOCOJIIOTHBIX ~ TMOTPEIIHOCTEH HW3MEpPEeHMi, JleJaTh BBIBOJABI MO  pe3yjbTaTam
UCCJIeIOBAHNUS,

IPOBOJUTH KOCBEHHBIE H3MEpPEHUsl (PM3MYECKUX BEJIUYUH, NMPU ATOM BBHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIICHUBaTh AaOCOJIOTHBIE W OTHOCUTEJIbHBIC
MOTPENTHOCTHU MPSIMBIX U KOCBEHHBIX H3MEPEHUM;

IPOBOJUTH ONBITHI IO TIPOBEPKE NPEIJIOKEHHOW THUMOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJTU3UPOBATH MOTyUYCHHBIC
pe3ybTaThl U JACNIaTh BHIBOJ] O CTATyCE MPEIIOKEHHON TUIIOTE3HI;

OMHCHIBATH METOIbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHU;

co0JiroAaTh MpaBuiia 0€30MacHOro TPy/Aa MPU MPOBEACHUN UCCIIESIOBAHUM B paMKax
y4eOHOr0 HJKCIEPUMEHTa, MPAKTUKyMa W y4eOHO-HCCIIEIOBATEILCKON M MPOEKTHOU
JEATEIBHOCTH C WCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB U J1aOOPaTOPHOIO
o0opyIoBaHUS;

pemiath pacuy€éTHBIC 3a7a4M C SBHO 3aJIaHHOM M HESBHO 3aJaHHON (H3HUYCCKOU
MOJIC/IbIO: HA OCHOBAHHMH aHaJIM3a yCIOBUS BBIOUPATh (GU3UICCKUE MOICIH, OTBEYAIOIINE
TpeOOBAaHUIM 3aJIaud, IPUMEHITh (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThI
(bU3NYECKUX TEOPUH MPH HMCIOJb30BAHUM MATEMaTHUYECKHUX METOJOB pelIeHUs 3ajad,
IIPOBOJIUTH PACYETHI HA OCHOBAHUM UMEIOIINXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATh METO/IbI PELICHUS C YUYETOM MOJYYEHHBIX PE3YJIbTATOB;

permaTh KauyeCTBEHHbBIE 3a/laud, TpeOyrolue MPUMEHEHUs 3HAHUW W3 Pa3HBIX
paszenoB Kypca (uU3MKH, a TakKe WHTErpallud 3HAHUW W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO I1IMKJA: BBICTPAUBATh JIOTHYECKYHO LIEMOYKY PACCYKICHUM C
OTIOPO¥ Ha N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

HCIIOJIB30BaTh TCOPETHUECKHE 3HAHUS I OOBSCHEHHS OCHOBHBIX IPHUHITUIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJIOTHYECKUX
ITPOLIECCOB;
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IMPUBOJUTH MIPUMEPHI BKJIaJa POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE IIPOILIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOT UM,

aHaJM3UPOBaTh M OLICHUBATh IIOCJIEACTBUS OBITOBOM M IPOU3BOJACTBEHHOU
JEATCIBHOCTH 4YeJIOBeKa, CBSA3aHHONW C (U3MYECKUMHU IIpoIlecCaMu, C ITO3UIIHMM
HKOJIOTHIECKOM O€30MaCHOCTH, IPEICTABICHUH O PallMOHATLHOM MTPUPOIOTIOIH30BAHNH,
a TaKXXe pa3yMHOM HCIOJIb30BaHUU JOCTH)KCHUN HAYKH M TEXHOJIOTUH I JaTbHEHIIIEro
Pa3BUTHUS YETIOBEUECKOTO OOIIECTBA;

NPUMEHSATh Ppa3U4Hble CHocoObl paboThl ¢ uHpOpMammen QPU3NIECKOro
COJIEp)KaHMS C UCIIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJIOTHH, IIPH
TOM WCIIOJIb30BaTh COBPEMEHHBIC HWH(POPMAIIMOHHBIE TEXHOJIOTHH JUIsl TIOMCKA,
nepepaboTKH M MPEIbABICHUS Y4eOHOM U HAYYHO-TOMYJSIPHOM HHQpOpMaIuH,
CTPYKTYPUPOBAaHHSI W WHTEPIPETAIMd HWHPOPMAIUHA, TOJYUYCHHOH W3 Pa3IUIHBIX
WCTOYHHUKOB, KPUTHYECCKH aHAJTU3UPOBAThH MOJyIaeMyH0 WH(OPMAIMIO U OICHUBATH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM, TaK U HA OCHOBE aHAIN3a UCTOYHUKA
uH(popManuu;

IPOSBIISITH OPTaHU3AIMOHHBIE W TIO3HABATENBHBIE YMEHHSI CaMOCTOSITEIHHOTO
NpUOOpPETEHUs] HOBBIX 3HAHUW B TMPOIECCE BBHIMOJHEHUS NPOCKTHBIX W Yy4eOHO-
UCCIIEIOBATENbCKUX paldoT;

paboTaTh B TPYIIIE C UCIIOTHECHUEM Pa3IMIHBIX COIMATLHBIX POJICH, TUTAHUPOBATH
paboTy TpYIIbl, pPAIUOHAIBLHO PAaCHpPENEIsaTh JeATEeIbHOCTh B HECTAHIAPTHBIX
CUTyalMsIX, aJlcKBaTHO OIEHWBATH BKJIAJ KaKIOTO W3 YYACTHUKOB T'PYIIIHI B PEIICHUE
paccMaTpuBaeMOi MPoOIJIeMBbI;

NPOSBJISITH MOTUBAIIMIO K Oyaymied npodecCHOHAIBHONW — JESTEIBHOCTH 10
CIEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.
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10 KJIACC
Hanmenosanune
No KonnuectBo OcHOBHBIE BUIBI
paszieioB u [IporpammHoOe cosiepxanue
/11 JacoB EITEIbHOCTH
TEM
00yUaroIMXxcs

y4eOHOro mpeaMeTa

Paszgen 1. Hay4Hblii MeTOA MO3HAHUS PUPOALI

11

Hayunsiit meton
[IO3HAHUS
IIPUPOJIBI

6

®uznka — pyHIaMeHTaIbHas HayKa

o ipupojie. Hayunsiit MeToxq
NO3HAHUS U METO/BI UCCIIETOBAHMUS
(bu3UYECKUX SIBICHUMN.
DKCHEPUMEHT U TEOpHsI B MPOILIECCE
no3HaHus pupoabl. Habmtonenue u
AKCIIEPUMEHT B (PU3UKE.

Cnoco0bl u3mMepeHus pu3ndecKux
BEJMYMH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MEpUTETbHBIE TPUOOPHI,

KOMIIBIOTCPHLBIC JaTYNKOBBLIC CI/ICTGMBI).

[TorpemrHocT U3MEpPEeHU PU3NUECKUX
BeTUYMH (a0COIOTHAS U
OTHOCHUTEJIbHA).

MopenupoBanue GU3HIECKUX
SBJICHUH U MPOLIECCOB (MaTepHaibHas
TOUYKa, A0COIOTHO TBEPIOE TEIIO,
ujeanbHas )KUJIKOCTh, UJICAbHBIN ras,

YyacTre B IUCKyCCUU O PO
¢duznueckoil reopun B GOpMUPOBAHUU
MPEICTABICHUM O (PU3UUECKOM
KapTUHE MUpa, MecTe (puznueckoit
KapTUHBI MUPA B OOIIEM Py
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
IIPEACTABIICHUM O PUPOJIE.

N3ydeHne NOHATUN «TUIIOTE3a»,

«(UBUYIECKUMN 3aKOHY,

«puznueckast TEOpUs».

PaccMoTtpenue rpaHuil MpUMEHUMOCTH
(bu3MYEeCKUX 3aKOHOB.

CpaBHeHHe u3MepeHuit GU3NIeCcKux
BEJIMYMH TIPH MTOMOIIN aHAJIOTOBBIX H
HU(POBBIX U3MEPUTETBHBIX TPUOOPOB,
HaIpUMep, MPU U3MEPEHNUHU CHIIbI TOKA U
HaANpPsDKEHUS B LIENH TOCTOSHHOTO TOKa
IIPU TOMOIIY aHAJIOTOBBIX U LHU(POBBIX
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TOYCYHBIN
3apsin). ['unoresa. dusnyeckuii 3aKoH,

U3MEPUTENbHBIX TPUOOPOB.
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IrPaHULbl €Er0 IPUMEHUMOCTH.
dusnyecKas TeOpusl.

Ponb u mecto puzuku B
(bopMHpPOBAHUN COBPEMEHHON HAYUYHOM
KApTUHBI MUPA, B IPAKTUYECKOU
NEATEIIBHOCTH JIFOJIEU

OcBoeHHe criocoO0B OIICHKH
IIOTPEIIHOCTEN U3MEPEHUM.

OcBoeHME OCHOBHBIX TPUEMOB PAOOTHI
¢ mudpoBoii TabopaTopueit o Gpu3nke,
HAIpUMep, IPU U3MEPEHUN (HPU3MUECKUX
BEJIMYUH TIPH TOMOIITH KOMITHIOTEPHBIX
JATYNKOB

Hroro mo pazaeny 6
Pasznen 2. Mexanuka
2.1 | Kunemaruka 10 MexaHn4ueckoe ABUKEHHE. [IpoBeneHne KOCBEHHBIX U3MEPEHUIN

OTHOCUTENBHOCTh MEXAHUYECKOTO
nBmwkeHns. Cucrema oTcuéTa.
[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.
Paanyc-BexTop MarepuainbHON TOYKH,
€ro MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. Tpaekropus.
[lepemenienue, CkOpocTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHUE MaTepUaIbHOU TOYKH, UX
IIPOEKIMU HA OCU CUCTEMBI
koopauHat. ClioxkeHne nepeMenieHui
Y CIIO)KEHUE CKOPOCTEM.
PaBHOMEpHOE M PAaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBUYKECHUE.
3aBUCHUMOCTh KOOPJAHHAT, CKOPOCTH,

YCKOPEHHMSI U IMyTH MaTepUaIbHON
TOYKHU OT BPEMEHHU U UX rpaduki.

MIHOBEHHOM CKOPOCTH M YCKOPEHUS
TeJa, B TOM YUCJE YCKOPEHUs
CBOOOJHOTO NaJCHUS, TPOBEACHUE
WCCJIEIOBAHMS 3ABUCUMOCTEN MEXIY
(bu3MYeCKUMHU BeTMYMHaMU (yTH
OT BPEMEHH IIPU

PaBHOYCKOPEHHOM JIBUYKEHUH,
nepuojia ooparieHus

KOHUYECKOT'0 MAasITHUKA OT €T0
napamMeTpoB) U OMBITOB MO MPOBEPKE
MPEIJIOKEHHOU TUITOTE3bI

IIPU U3yYEHUH PAaBHOYCKOPEHHOIO

MPSIMOJTMHEWHOTO IBUKEHUS, IBHXKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JIBU>KEHUS TeJla IO OKPYKHOCTH

C IOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO.
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OHpeHGJIeHI/IC a0COJIIOTHBIX H
OTHOCHUTCIIBHBIX HOFpﬁH.IHOCTﬁﬁ
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CBobOoHOE TazieHne. Y CKOpeHue
cBOOOAHOTO MaseHus. J[Bmkenue tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTH KOOPJUHAT, CKOPOCTH U
YCKOpEHHsI MAaTepPHATIbHON TOYKH

OT BPEMEHHU M UX TPA(UKH.

Kpusonunennoe nsmxenue. /[prmxenune
MaTEepUAIIBHON TOYKH IO OKPY’KHOCTH.
VYrioBasi 1 TMHEWHAS! CKOPOCTb.
Ilepuon u yactota oOpaleHUs.
[lenTpocTpeMurebHOE (HOpMaIbHOE),
KacaTellbHOE (TaHI€HUUAJIBLHOE) U
IIOJIHOE YCKOPEHHUE MaTepUaIbHOU
TOYKH.

TexHuueckue yCcTpoucTsa u
TEXHOJIOTHYECKHE MPOLIECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LIETIHbIE, LIECTEPEHYATBIE U PEMEHHBIE
nepeaayu, CKOpOCTHbIC TUPTHI

U3MEpEeHU (PU3NYECKUX BEITUUMH.
OueHka rpaHul] NOTrPEIIHOCTEN.
N3yuenne Moienu CUCTEMBI
OTCU€Ta, CPABHEHUE ITYTEH,
TPACKTOPUHU,

CKOpPOCTEUN ABUKEHUSA OJTHOTO U TOTO
e TeJa B pa3HbIX CUCTEMaX OTCUETA.
AHau3 pa3HbIX CIIOCOOOB
MCCIIEIOBAHUS IBUKEHUM.
PaccMmoTtpenue npeaenbHoro
Mepexo/ia U U3MEPEHNE MITHOBEHHOM
cKopocth. MoaenupoBaHue
npeoOpa3zoBaHUsl IBUKEHUN C
HCIIOJIb30BaHUEM MEXAHU3MOB,
U3y4YeHue npeoOdpa3oBaHusl yTriIoBOM
CKOPOCTH

B PEAYKTOpE.

AHanu3 HanpaBJIeHUs1 CKOPOCTH

MIPU JBUKEHUH TI0 OKPY>KHOCTH.
Peuienne pacu€THbIX 3a/1a4 C IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJTT KHHEMATHUKH.

Pelienne kauecTBEHHBIX 3a]1a4,
TPeOYIOMUX TPUMEHEHUS 3HAHUN
M0 KHHEMATHUKE.
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OObsicHEHUE YCTPOMCTBA U MPUHIIMIIA
JIEUCTBUS CIIUIOMETPA, LECIHBIX,
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IECTEPEHYATHIX U PEMEHHBIX
nepeaay, CKOPOCTHBIX JTU(TOB.
OObsicHEeHUE IBMKCHHS CHAPSIIOB.
OrnpeneneHue ycioBUi TPUMEHUMOCTH
Mojenel GU3NIECKUX Tel U
MPOIIECCOB (SIBJICHUI): MaTepuaibHas
TOYKa, PABHOYCKOPEHHOE JIBUKEHUE,
cBOOO/IHOE MaJICHUE.

BelnonHenne yuyeOHbIX 3aJaHUI

Ha aHaJIN3 MEXaHUYECKHUX

MIPOIIECCOB (SIBJICHUIN) C
UCIIOJIb30BAaHUEM OCHOBHBIX
MTOJIOKEHUM U 3aKOHOB

KUHEMATUKU: OTHOCUTEIBLHOCTD
MEXaHUUYECKOTO JBWKEHHUS, (hOPMYJIbI
KMHEMATUKN PAaBHOYCKOPEHHOTO
JBUKEHUs, TpeoOpa3zoBanus ["anumnes
JUISl CKOPOCTH U TIEPEMEILICHHUS.
Hcnons3zoBanue IT-texnonornii

pu paboTe ¢ JOMOJHUTEIBHBIMU
MCTOYHUKAMU WHOOPMAIIIH TI0 TEME,
X KPUTUYECKHUM aHAIN3 U OIICHKA
JIOCTOBEPHOCTH

2.2

JlnHamMuka

10

[Tepseb1it 3akoH HproTOHA.
NuepuuanbHbie CUCTEMBI OTCYETA.
[IpuHIMIT OTHOCUTEIBHOCTH
lNanunes. HemnepuuanbHble CHCTEMBI
oTCYéTa

[IpoBenenre KOCBEHHBIX

M3MEPEHUHN PABHOACHUCTBYIOLIEH

CUI H

K03 dulreHTa TPEHUS CKOJIbXKECHHUS,

MPOBCACHUC NCCICAOBAHNA
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(ompenenenue, IpuMepHI).

3aBHCHUMOCTEH (PU3NYECKIX BEITUUNH
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Macca tena. Cuna. [Ipunuun (cuJ1 ynpyroctu, BOSHUKAIOIIUX
CyNEPIO3ULINN CUIL.

Bropoiu 3akon HetoToHa

JUISL MATEPUATIBHOM TOUYKH.

Tperuit 3akoH HeroToHA 1151
MaTepUalIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
DKBHUBAJIEHTHOCTh IPAaBUTALIMOHHON U
UHEPTHOW MacChl.

Cuna TsKeCTH. 3aBUCHMOCTD YCKOPEHUS
CBOOO/IHOTO Na/IEHUS OT BBICOTHI

HaJ| IOBEPXHOCTHIO TUIAHETHI U

OT reorpauyecKou MUPOTHI.
JIBu>keHHe HeOECHBIX TN U UX
CIyTHUKOB. 3akoHbl Kerepa.
IIepBas xkocMHUECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena. Bec tena, ABMKyerocs ¢
yckopeHnueMm. Cuna tpenus. Cyxoe
TpeHue. Cuia TpEeHUsl CKOJIBXKEHUS U
CUJIa TPEHUS

nokosi. Koappuuuent tpenus. Cuna
CONPOTHUBJICHUS NIPU JIBKEHUH TEJa
B JKUJKOCTH HJIH raze, e¢
3aBUCHUMOCTB OT CKOPOCTH
OTHOCHUTENIBHOTO

JBH>KCHUSL.

Jasnenue. ['mapocratnyeckoe

B [IPY’KUHE U PE3UHOBOM
obpasiie, oT ux aedopMalum) u

OTIHITOB

0 MPOBEPKE MPEII0KEHHON

TUTOTE3bI IPU U3YYCHHUH JIBHKCHUS
Opycka

110 HAKJIOHHOM TIJIOCKOCTH, JBVKEHUS
CUCTEMBI CBSI3aHHBIX TEI,

nedopmanuu Te.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX TOTPEIIHOCTEN
U3MEPCHUI (PU3NYECKUX BETUIHH.
OneHka rpaHul NOTPEIIHOCTEN.
HccnenoBanue NBIKSHHSI CHCTEMBI TET,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Uepe3
NErkui OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM TIJIOCKOCTH

C  TepeMeHHbIM  Kod(dduimeHTOM
TPEHUS, IBWKEHUS Tpy3a Ha Bally C
TPEHUEM.

HaGmronenne qBuxeHus TE

B MHEPIUATBHBIX U HEMHEPIIUATBHBIX
CUCTEMaXxX OTCYETa, HApUMeEp, KAUCHUS
JBYX IWJIMHIPOB WIIH IIAPOB Pa3HOM
MacCChl C OJJMHAKOBBIM YCKOPEHHEM
OTHOCUTEIHLHO HEMHEPLIUATIBLHOM
CUCTEMBI OTCYCTA.
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nasnenue. Cuna Apxumena.
TexHuyeckue ycTporucTaa

N3yueHue neHTpoOeKHBIX
MexaHu3MOoB. CpaBHEHHUE CHII TPEHUS
MIOKOSI, KAYEHUs

U CKOJIbYKEHUSI.
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U TEXHOJIOTUYCSCKUEC
MIPOLIECCHI: MOAUINITHUKH,
JIBIOKCHUEC

HWCKYCCTBEHHBIX CITyTHUKOB

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJITaHHOM U HESIBHO 3aJaHHOM
buznyecKoi MOAeNbIo

C UCIOJIb30BAaHUEM OCHOBHBIX

3aKOHOB U (POPMYJI KHHEMATUKH U
JUHAMUKH. Pelenne kauecTBEHHbIX
3aja4, TpeOYIOMMUX NPUMEHEHUS
3HAHUU

110 KHHEMATUKE U TUHAMUKE.
OOBbsicHEHUE YyCTpOMCTBA U MPUHLIUIIA
JEUCTBUS MOAIIUITHUKOB.

OOBsiCHEHHUE TBUKEHUS UCKYCCTBEHHBIX
CIIyTHHUKOB.

Onpenenenue ycaoBUl TPUMEHUMOCTH
Mozenel (PU3NIecKrx Tell U MPOIIECCOB
(s1BeHUI): MHEpLUATIbHAS CUCTEMA
0oTCU€Ta, MaTepUajbHas TOUKa,
a0CoJIIOTHO yripyras Aedopmarius.
BrlinonHenne yuyeOHbIX 3aJaHUM

Ha aHAJIN3 MEXaHUYECKUX MPOILIECCOB
(s1BJIEHUI) C UCTIONB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
JWHAMUKU: TpU 3akoHa HerotoHa,
MPUHLNIN OTHOCUTENbHOCTH [ anuies,
3aKOH BCEMUPHOTO TSATOTEHUS.

Pabora B rpynmnax npu o0CyXIeHUU
BOITPOCOB MEKIIPEAMETHOTO XapakTepa
(Hanpumep, 1o Teme «JIBuxeHue
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B [IPUPOJIEN)
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2.3

Cratuka TBEpAOTO
TeIa

AOCOIIOTHO TBEPI0E TENO.
[ToctynaTenbHOE U BpalllaTeIbHOE
JIBUYKEHUE TBEPIOTO Tesia. MOMEHT

CHJIbI OTHOCHUTCIIbHO OCH BpalllCHUA.

IIneqo cunsl. CiioxeHue Cuil,
IIPUJIOKEHHBIX K TBEPAOMY TEITy.
enTp TsxECTH TEA.

YcnoBus paBHOBECHS TBEPAOTO
Teya. Y CTOMYMBOE, HEYCTOMYHUBOE,
0e3pa3InyHOe PaBHOBECHE.
TexHuueckue yCcTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
KPOHIUTENH, CTPOUTENBHBIN KPaH,
peléryarsle KOHCTPYKLUN

[IpoBeneHne uccienoBaHus yCiaoBUM
paBHOBeCHS TBEPJOrO TeJla, UMEIOILIErO
OCh BpallleHUs; KOHCTPYUPOBAHUE
KPOHILUTEWHOB U PACUYET CHII YIIPYTOCTH;
M3YUYCHHE YCTOMYMBOCTH TBEPJIOTO TENA,
MMEIOLIETO IUIONIaAb OMOPHI.

Pemienne pacu€THbIX 3a/1a4 C ABHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3NYECKON MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB

1 (OpMyJI CTATHKHU.

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOyIOMUX TPUMCHECHUS 3HAHUHT

10 CTaTHUKE.

OObsicHEeHUE YCTPONUCTBA U MIPUHITUTIOB
JIEVCTBHS KPOHILUTENHA, CTPOUTEIBHOTO
KpaHa, peméTyaThbIiX KOHCTPYKIUH.
Onpenenenue ycaoBU NPUMEHUMOCTH
Mojenel (GU3NIECKUX TeJl: aOCOFOTHO
TBEPIIOE TENO.

Brinonnenue yuyeOHbIX 3ajaHUM

Ha aHaJIN3 MEXaHUYECKUX MPOIECCOB

(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
CTaTUKH: YCJIOBUSI PAaBHOBECHS TBEPOTO
Tena
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2.4

3aKOHBI COXpPAaHCHHA B
MCXaHHKE

10

Nmnynbc maTepuanbHOM TOUYKH,
CHUCTEMBI MaTEPUAIbHBIX TOYEK. L{eHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK.
Teopema 0 IBMKEHUU LIEHTPA Macc.
NmMnynbe cuiibl 1 U3MEHEHHE
VMITYJIbCA TEJIA.

3aKOH COXpaHEHUs

nMIyJbca. PeaktuBHOE

JIBUKCHHUE.

MoMeHT uMnybca MaTepPUaJIbHOU
To4kH. IIpencrasienue o

COXpaHEHUU MOMEHTA UMITYJIbCa B
LEHTPAJIBHBIX TOJISX.

PaboTa cuiibl Ha MaJIOM U HA KOHEYHOM
nepemMetennu. I'paduueckoe
IPeICTaBIeHUE PAOOThHI CHIIBI.
MOILIHOCTH CHUJIBI.

Kunernueckas sHeprusi MarepuaibHOU
Touku. Teopema 00 U3MEHEHUH
KUHETUYECKOU SJHEPTUU MaTepUAIbHON
TOYKH.

[ToreHuMaNbHBIE U HETIOTEHIUAIBHBIE
cunsl. [loTeHIManbHas SHEPrusl.
[ToreHmanbHas sHEpryus

ynpyro aehopMUpOBaHHON

PYKUHBI.

[ToreHuManbHast SHEPrus Teaa

B OJJHOPOJHOM I'PaBUTAlHOHHOM

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
HMITYJIbCa TeJla, KHHETUYECKOU U
MOTEHIIUAJIbHON SHEPTUH TeJa,
MOIITHOCTH CHJIBI; POBEACHHE OIBITOB
10 TIPOBEPKE MPEI0KCHHOM
TUTOTE3bI IPU U3YICHHUH
PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBUKEHUS U
B3aMMOJICUCTBUS TEJI.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEH
U3MEPCHUH (PU3NYECKUX BEITUIHH.
OueHka rpaHul] NOTPEIIHOCTEN.
IIpoBeneHue 3kcrnepuMenTa no
CpPaBHCHHIO U3MCHCHHS UMITYJIbCa
TeJa ¢ UMITYJILCOM CHIIBI, HI3MCHCHHUS
MOTEHIIMAIBHOW SHEPTUH TPy KHUHBI
C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanne coxpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3aMMO/ICHCTBUH, COXPAHCHHS
DHEPTUH TIPU CBOOOTHOM ITaJICHHUMU.
Omnpenenenne pabOThI CUITBI TPEHUS
MIPY IBIKEHUU TeJla M0 HAKJIOHHOU
IIOCKOCTH.

HaGmronenue u o0ObsicHEHE
PEaKTUBHOTO JIBHKCHUS.

Pemenne pacu€THBIX 33124 C SIBHO
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nose. [loreHnuanbHas s3Heprus Tena
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B I'PaBUTALIMOHHOM I10JIE
OJIHOPOJHOTO I11apa (BHYTPU U BHE
mapa).

Bropas xocMuueckast CKOpOCTb.

TpeTes KOcMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHII

C U3BMEHEHHEM MEXaHUYECKOU dJHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepnyium 1 uaeanbHOM
KUJKOCTH KakK CJIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuueckue yCcTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI: IBUKEHUE
pPaKeT, BOAOMET, KONED, MPYKUHHBIN
MUCTOJIET, THPOCKOT, PUTYpHOE KaTaHHUe
Ha KOHbKax

3aJITaHHOM U HESIBHO 3aJaHHOM
buznyecKoil MOAeNbIo

C UCITOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (POPMYJI MEXAHUKH.
Pemienne kauecTBEHHBIX 3324,
TPEOYIOMUX TPUMEHEHUS 3HAHUN

110 MEXaHUKE.

OOBsicCHEeHUE TPUHITUIIOB JEUCTBUS
BOJIOMETA, KONEpPA, MPYKUHHOTO
MHACTOJIETA, THPOCKOIIA.

OOBbsicHEHUE IBUKEHUS PAKET,
(GUrypHOTO KaTaHUs HA KOHbKaX.
Onpenenenue ycaoBUl TPUMEHUMOCTH
Mojiene (pU3nYecKux Tel u
MPOIIECCOB (SIBJIICHUI): aOCOIFOTHO
yIpyroe u abCOJIFOTHO HEYIPYyroe
CTOJIKHOBEHHS.

Brimonnenne yueOHbIX 3a1aHuN

Ha aHaJIN3 MEXaHWYECKUX MPOLIECCOB
(sIBNIEHMUIT) C UCTIOJB30BAaHUEM 3aKOHOB
COXpAaHEHHUs B MEXAHUKE: 3aKOHBI
COXpPaHEHUS UMITYJIbCA U
MEXaHUYECKOM YHEPTHH, CBSI3h PAOOTHI
CHUJIbI C UBMEHEHUEM MEXaHUYECKOU
SHEPIuM Tena.

Ucnonb3oBanue I'T-TexHonoruut npu
paboTe ¢ AOTIOTHUTEIIbLHBIMU
MCTOYHUKAMU WHHOPMAITIH TI0 TEME,
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VX KPUTUYECKUM aHAJIM3 U OLICHKA

JAOCTOBCPHOCTH

Hroro no paznemny

35

Paznen 3. MoJgekyJsipuast Gu3nka 1 TEePMOJANHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOH
TEOPUHU

15

OCHOBHBI€E MOJIOKEHUS MOJIEKYJISIPHO-
kunetnueckor Teopun (MKT), ux
onbITHOE o0ocHOBaHue. duddyzus.
BpoyHoBckoe nBuxkeHne. XapakTep
JBU>KCHUS U B3aUMO/JICHCTBUS YACTHIL
BellecTBa. Mozenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BbsSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE ATUX MoJjeneil. Macca

U pa3Mepbl MOJIEKYJT (ATOMOB).
KonunuecTtBo BemecTna.

[TocTostnHas ABoranapo.

TennoBoe paBHOBecue. TemnepaTtypa u
cniocoOrI €€ n3mepenus. [1lkana
temneparyp Llenbcusi.

Monenp naeaabHOro raza

B MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUU:
YaCTHUIIbI Ta3a JIBHXKYTCSI XaOTUYECKHU U
HE B3aUMOJICUCTBYIOT APYT C APYTOM.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenneneeBa—Knaneitpona. AGcomoTHas
TemriepaTypa (1Kana TeMrepaTryp
KensBuna). 3akon [lanpToHa.

IIpoBeneHre U3MEpEHUI MapaMeTPOB
rasa, IpOBEJICHHUE UCCIIEIOBAaHUI
3aBUCUMOCTEH (PM3UYCCKUX BEIIMYHUH U
OMBITOB IO MPOBEPKE MPEAIOKEHHON
TUIIOTE3bI IPU U3YUYECHUH YCTAHOBJICHUS
TEIUIOBOTO PAaBHOBECUS U U30ITPOLIECCOB
B rasax.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
M3MEpeHUN (PU3NUECCKUX BEITUYHH.
OneHka rpaHul NOTPEIHOCTEN.
DKcnepuMeHTaIbHas TpoBepKa
YPaBHEHHUSI COCTOSIHUS UICATBHOTO
raza. I3yuenue moaenen: 1BUKECHU
YaCTHIl BEIIECTBA, OPOYHOBCKOTO
nBokeHus. onbiTa [llTepHa,
KPUCTAJUIMYECKUX PELIETOK.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOM U HESABHO 33JIAHHOU
(bU3UYECKOM MOJIETIBIO C
MCMOJIb30BaHWEM OCHOBHBIX 3aKOHOB
U GOopMyJT MOJIEKYJISIPHOM (PU3UKU.
Pemienre kaueCTBEHHBIX 3aj1a4,
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I/I30npoueccm B 1ACaJIbHOM Ira3c

C IOCTOSTHHBIM KOJINYECTBOM
BemecTa. [ paduueckoe
MPEICTAaBICHUE U30MIPOLIECCOB:
U30TepMa, U30X0pa, n3odapa.

CBsi3b MEXK/y TaBJICHUEM U CPEJIHEH
KUHETUYECKOU SHEPTrUEH
IIOCTYIIATEIBHOIO TEMIOBOIO
JIBUKEHHUS MOJIEKYJI HJI€ATIbHOIO Tra3a
(OCHOBHO€ YpaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU UICAITBHOTO
rasa).

CBs13b a0COIOTHOM TeMITepaTypbl
TEPMOJIMHAMUYECKOU CUCTEMBI

CO CpeaHEeW KUHETUYECKON dHEepruen
IIOCTYIIATEIBHOIO TEMIOBOIO
JIBMDKCHUS €€ 4aCTHLI.

TexHuueckue yCcTpoucTsa u
TEXHOJIOTMYECKHUE MMPOLIECCHI:
TepMOMETp, OapOMETp, MOTYyUCHHE
HAaHOMATEpPUAJIOB

TPeOYIOUX TPUMEHEHHS 3HAHUIN

0 MOJIEKYJISIPHOU (hHU3HUKE.
OOBsiCHEHHE YCTPOMCTBA M IIPUHITUTIA
JEHCTBUS TEPMOMETPA, bapoMeTpa.
OOBsicCHEHHE TIOJTyYCHUS
HAaHOMAaTEPHUAJIOB.

OnpeneneHue ycaoBUM TPUMEHUMOCTH
Mojienel (pU3nYecKux Tel u
IIPOIIECCOB (SIBJICHUI): MOJICINICH rasa,
JKUIKOCTU U TBEPAOTO
(KpUCTAJTMYECKOT0) TeJla, UeaTbHOTO
rasa.

Brinonnenue yueOHbBIX 3a1aHUMN

Ha aHAJIMU3 TETJIOBBIX MPOIIECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
OoCHOBHBIX MoJioxkeHut MKT u 3akoHOB
MOJIEKYJISIpHOM (DU3UKU: CBSI3b
JIaBJICHUS UEATBHOTO Ta3a co CpeaHel
KUHETUYECKOU IHEPTUEN TETIIOBOTO
JIBI)KCHUS U KOHIICHTpAIUeH ero
MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA
CO CpeHEN KUHETUYECKON dHEPTUEH
TEIJI0BOTO JIBUKECHHUSI €0 YaCTHII,
CBSI3b JIaBJICHUS WJI€AJIbHOTO rasza

C KOHIIEHTPAIIMEN MOJICKYJ U €ro
TEMIIEPATYpPOH, YpaBHEHNE
MenpaeneeBa—Kianelpona
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3.2

TepmonuHaMuka.
TemnoBbIe MAaIIMHEBI

20

Tepmoaunamuueckas (T]1) cuctema.

3alaHye BHEIIHUX YCIOBUMI

JUISL TEPMOAMHAMUYECKON CUCTEMBI.
BremHne u BHyTpeHHUE

napameTpsl. [Tapamerpel
TEPMOIMHAMHUYECKON CUCTEMBI KaKk
CpEeaHUE 3HAYCHUS

BEJINYMH, ONIMCHIBAIOIIUX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hauano TepMOIMHAMUKY.
Camonpon3BoibHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI

K TEIUIOBOMY PAaBHOBECHIO.

Mopens naeansHOro raza

B TEPMOJMHAMUKE — CUCTEMA
YPaBHEHHI: ypaBHEHUE
MenpneneeBa—KitanenpoHna u
BBIPaXKEHUE U1l BHYTPEHHEHU DHEPIUU.
VY cl10BUSI MPUMEHUMOCTH 3TOW MOJICIIN:
HU3Kasi KOHLEHTPALNs YaCTUL], BBICOKHE
Temieparypsl. BelpaxxeHue

JU1sl BHYTPEHHEW SHEPTUU
OTHOATOMHOT'O UAEAIBHOTO

rasa.

KBa3ucrarnueckue u HecTaTHUECKUE
IIPOLIECCHI.

DnemeHTapHas paborta

N3Mmepenue yaenbHOl TEeMI0EMKOCTH
Pa3HbIX BEIIECTB, X CPABHEHUE,
MIPOBEICHHUE UCCIEIOBaHUMN
3aBUCUMOCTEH (U3MUECKUX BETUIUH U
OTIBITOB TI0 MPOBEPKE MPEATIOKEHHON
TUIIOTE3bI IPU U3YUYEHUHU MPOIECCOB
TeI1I000MeHa U aJuadaTHOTO
nporiecca. OnpeaenaecHrne abCoMOTHBIX
Y OTHOCUTEIBHBIX MOTPEITHOCTEMN
U3MEpPEeHUI (PU3NYECKUX BEITUUHH.
OueHka rpaHul] NOTPEIIHOCTEN.
N3ydenne B3aMMOCBSI31 SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUS
U TEMIIEPaTypPhbl KUTICHUS YKUIKOCTEH.
N3yyeHne TennoBbIX ABUTATENICH

C HCTIOJIb30BaHMEM KOMITBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX CIOCOOOB
W3MCHCHUS BHYTPCHHEH SHEPTHH.
Pemenue pacuéTHbIX 3a1a4 € IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UYECKOM MOJIEITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJT MOJICKYJISIPHOM
bu3uKu

U TEPMOJUHAMUKH.

Pelenue kauecTBEeHHBIX 3a/1a4,
TpeOYIOIUX NPUMEHEHUS 3HaHUN
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B TEpMOJIMHaMUKe. Brruncienue
paboThI MO rpaduKy mpolecca
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Ha pV-auarpamme.

Termnonepenaya kak cnocod N3MEHEHHUSI
BHYTPEHHEW dHEPTUU
TEPMOJUHAMHYECKON CUCTEMBI

0e3 coBepieHust padotsl. KonBekIus,
TEILIONPOBOIHOCTb, U3TyUYCHHUE.
KonnuectBo Tennotsl. TennoéMkocTh
Tena. Y AenbHas U MOJIsIpHas
TEIUIOEMKOCTH BEILIECTBA. Y pABHEHUE
Maiiepa. Y nenbHast TEIIOTa CTOPAHUS
ToruiBa. Pacu€r konuuecrsa

TEIUIOTHI MPU TETUJIONEPENAYE.

[TonsiTue

00 anmuabaTHOM mpolecce.

[IepBbIit 3aKOH TEPMOAMHAMUKH.
Buytpennss sneprus. KomnuectBo
TEIJIOTHI ¥ paboTa KaK MEphl U3MEHEHUS
BHYTPEHHEU SHEPTUU
TEPMOJINHAMHYECKON CUCTEMBI.
BTopoii 3aK0H TepMOIMHAMUKHA

JUISl PABHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKON CUCTEMBI
IPOXOJIUT €IMHCTBEHHAS aauadara.
AOcoiroTHas Temmeparypa.

Bropoii 3ak0H TEpMOIUHAMUKHI

JUIsSl HEPAaBHOBECHBIX

10 MOJIEKYJISIPHOU (PU3UKE U
TEPMOJIMHAMUKE.

OObsicHEHUE YCTPOMCTBA U MPUHIIMIIA
JEUCTBUS XOJIOJUIBHUKA,
KOH/JIULIMOHEPA, TU3EIBHOTO U
KapOIOpaTOPHOTO JBUTATENECH,
NapoOBOW TypOUHBI.

OO0BsicHEeHHE TIOJTYYEHUSI CBEPXHU3KHUX
TEMIEPATyp, YTUIN3AUUHA «TEILIOBBIX)
OTXOJIOB C UCIOJIb30BaHUEM TEIJIOBOTO
Hacoca, yTHIN3aluu
OMOOPraHUYECKOro TOTUTUBA JIJIs
BBIPAOOTKH «TEIJIOBOM» U
AIEKTPOIHEPTUH.

Brimonnenne ydeOHBIX 3a1aHU

Ha aHaJIM3 TETUIOBBIX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX noJjioxkennit MKT u
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKHU: TIEPBBIN 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS
SHEPIruM B TEIUIOBBIX MpoIleccax.
Ucnons3zoBanue I T-texnonornii

pyu paboTe C JOTOTHUTETHHBIMH
HMCTOYHUKAMU HH(POpMAIINH TI0 TEME,
MX KPUTUYECKUI aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.
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IIPOLIECCOB: HEBO3MOXKHO
nepenaTh TeIIOTy

AHann3 ¥ OIleHKa [OCJIEICTBUI
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oT 00Jiee XOJIOJHOIO Tea K
Oosiee HarpeTomy O3
kommneHcanuu (Kmaysuyc).
HeobOpatumocTs MpUpOaHBIX
TIPOIIECCOB.

[IpuHUMNBI 1EVUCTBUS TEIUIOBBIX MAIIUH.

KIIA.

MakcumanbHoe 3HaueHue KII/I.

ukn KapHo.

DKOJIOTUYECKHUE aCIEKThI
HCTIOJIb30BaHUS TETIOBBIX
nBuraresnen. TennoBoe 3arpsa3HeHue
OKPY>KaroUIEH CPEIbI.

TexHuueckue yCcTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
XOJIOIUIBHUK, KOHAUIIUOHED,
JIU3EIbHBIN 1 KapOropaTOpHBIN
JIBUTaTeld, apoBas TypOuHa,
MOJIYYE€HHUE CBEPXHU3ZKUX
TEMIEepaTyp, yTHIA3ALU
«TETJIOBBIX» OTXOJI0B

C UCIOJIb30BaHUEM TEILIOBOIO HAcoca,
yTHIIA3AIUS OMOOPTaHUYECKOTO
TOTUTUBA JIJIs1 BEIPAOOTKU «TETUIOBOM» H
AJIEKTPOIHEPTUHU

HWCIOJIL30BAHUS TEIUIOBBIX JBUTATEICH
Y TEIUIOBOTO 3arpsi3HEHUS
OKPY’KarOIIEH CPEBI C MO3ULUN
9KOJIOTMYECKOM 0€30IMacCHOCTH;
MPEICTaBICHUMN

O palMOHAIIBHOM
MIPUPOJIOTIOIB30BaHUH (B IIpoIecce
IMOTOTOBKH COOOIIIEHUHN, BBIIIOTHEHHUI
TPYIIIIOBBIX ITPOCKTOB)
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3.3

ArperatHbie

COCTOAHHA BCIICCTBA.
®da3oBbIC IMCPCXOAbI

14

[TapooOpa3oBaHue 1 KOHACHCAIIUS.
Hcnapenue u kurienue. Y genbHas
TEIJIOTa TapooOpa3oBaHUsL.

HaCBII_HCHHI)IC N HCHACBIIICHHBIC ITaPhI.

Halnronenue cBoiCTB

HACBIIICHHBIX [TaPOB, MAJIBIX
nedopmariuii, mpoBeacHUE
KOCBEHHBIX U3MEPCHUIA

yJICITLHOM TEIUIOTHI TUTABJICHUS JIJIA,
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KauecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M IaBJICHUS HACBIILIEHHOTO
rnapa

OT TeMIIEpaTypbl, UX

HE3aBHCUMOCTh OT 00bEMa
HACBIIEHHOTO Mapa.

3aBUCUMOCTh TEMITEPATYPbl KUTICHUS
OT JIaBJICHUS B KUJIKOCTH.
Brnaxnocts Bo3yxa. AOCOIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrainmuueckue u
amopdHbIe Tena. AHU30TPONUS
CBOMCTB KpucTaJUIOB. [1naBienue n
KpUcCTaJIM3anus. Y IeiabHas TemioTa
iaieHus. Cyonumanusi.
Jedopmarmu TBEPAOTO TEIA.
Pactsxkenue u cxatue. CaBur.
Mogpyns FOnra. [Ipenen ynpyrux
nedopmaruii. TernaoBoe pacIupeHne
KUJTKOCTEH U TBEPABIX TN, 00BEMHOE
Y JJMHEVMHOE PaClIUpEHUE.
AHrapMOHHU3M TEIJIOBBIX KOJIeOaHU
YacTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHust Tel (Ha
KaueCTBEHHOM YpPOBHE).
[TpeobOpaszoBanue sHEPTHH B

(a30BbIX Mepexo/iax.

aOCOJIIOTHOM BJIAXHOCTH BO3/1yXa,
ko3 purmeHTa mMoBEpXHOCTHOTO
HaTsDKeHus1, Moayis FOHra.
N3ydenne 3aKOHOMEPHOCTEN
WCIIapEHUS U KUTICHUS )KUJKOCTEH, B
TOM YHUCIIE

KHUTICHUS TIPH TIOHUKECHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJJTNYECKOTO BEIIECTBA,
KaMWLISIPHBIX SBJICHUH, CMaulBaHUSI.
[IpoBeneHME OMBITOB C MBUTLHBIMH
IJIEHKaMH.

HUccnenosanne mouenu
HEHBIOTOHOBCKOMN KHUJIKOCTH.
Pemenne pacu€THbIX 3a/1a4 € SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UIECKOM MOJICIIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
(GU3UKH U TEPMOTMHAMHUKH.
Perenne kauecTBEHHBIX 3a71a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUN
10 MOJIEKYJISIPHOU (DU3UKE U
TEPMOMHAMHUKE.

OObsicHEeHUE OCHOBHBIX MPUHIIATIOB
CTPOEHUS KUJAKUX KPUCTAILIOB,
MOJTyYCHHS] COBPEMEHHBIX
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YPaBHCHI/Ie TCIIJIOBOI'O MaTcpuruaIOB.
Oajanca. HOBerHOCTHOC OHpG,[[GJIGHI/IC YCJIOBHﬁ IMPUMCHUMOCTH
HaTsKCHUC.

KoaddummeHt noBepXxHOCTHOTO
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HaTshkeHus. KanwisipHbie sBICHHUS.
JlaBiieHne o NCKPUBIEHHON
MTOBEPXHOCTHIO JKUJIKOCTH.
®opmyia Jlannaca.

TexHuueckne yCTpoucTBa u
TEXHOJIOTUYECKHUE MPOLIECCHI: KUJIKUE
KPUCTaJUIbl, COBPEMEHHBIE MaTEPHUAIIbI

Mojenel GU3NIECKUX Tel U
MpoILIeCcCOB (SIBJICHUI): MOJIeTIeH Tra3a,
KUIKOCTH U TBEPIOTO
(KpUCTaJUTMYECKOTO) TeJIa, UACATBHOIO
rasa.

BrinonxneHnne ydeOHbIX 3aaHUN

Ha aHaJIN3 TEIUIOBBIX MIPOLIECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
OoCHOBHbIX nojoxxenut MKT u
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJIMHAMUKU: CBSI3b JaBJICHUS
UJICAIBHOTO Ia3a ¢ KOHLIEHTpauuen
MOJIEKYJI ¥ €T0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—KnarnelipoHa,
NEPBBIN 3aKOH TEPMOJUHAMUKH.
PaboTa B rpynnax nmpu o0CyXJIeHUN
BOIIPOCOB MEXKIIPEIMETHOIO XapaKTepa
(manpumep, o Teme «Termnoodmen

B JKUBOW MPUPOIEY)

Hroro no pazneny

49

Paznen 4. JaekTpoauHaMuKa
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4.1

DIEKTPUYECKOE TOJIe

24

OnexTpu3anus Tel U €€ MPOsBIICHUS.

DnexkTpudeckuit 3apsi. J(Ba Bumia
ANEKTPUUECKUX 3apsiioB. [IpoBoHUKY,
TUAJIEKTPUKHU U TIOJIYTIPOBOAHUKHU.
DneMEeHTapHbINA 3JIEKTPUUECKUI 3apsil.

3aK0H COXpaHEHUS AIEKTPUUECKOTO
3apsja.

[IpoBeneHnEe KOCBEHHBIX U3MEPEHUIN
Y OIIBITOB 110 MIPOBEPKE
IIPEUI0KEHHON TUITOTE3BI IIPU
V3YYECHHUH B3aUMOACHCTBHS
3apsDKEHHBIX TEJl, 3apsaa
KOH/IEHCATOPa, IIOCIIE0BATEIIBHOTO
COCIMHEHNUS

KOH/ICHCAaTOPOB.
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B3aumopericTBre 3aps10B.

Toueunsle 3apsiabl. 3akoH KyioHa.
DnekTpuueckoe mone. Ero

JEUCTBHUE HA JIEKTPUUECKHUE

3apsibl.

Hanpsk€HHOCTB 37IEKTPUYECKOTO TMOJIA.
[IpoOHeIii 3apsy. JInnuu
HANPsHKEHHOCTH 3JIEKTPUYECKOTO

noJi1. OTHOPOAHOE ANEKTPUIECKOE
ToJIeE.

[ToreHunanbHOCTH
3JIEKTPOCTATUYECKOIO MOJIsl. Pa3HOCTH
IIOTEHIIMAJIOB U HAIIPSYKEHUE.
[TorenuuanbHas 3HEprus 3apsaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHnMaN 3IEKTPOCTaATUYECKOTO ITOJS.
CBs13b HANPSHKEHHOCTH MOJISL U PA3HOCTH
NOTEHIHAIIOB JISl DJIEKTPOCTATUYECKOTO
noJisi (Kak OJTHOPOJIHOTO, TaK U
HEOJTHOPOJHOTO).

[IpuHiun cynepno3unuu
3JIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsKEHHON Chephl.

[Tone paBHOMEPHO 3apSAKEHHOTO T10
00bémy miapa. [lone paHOMEpHO
3apsyKEHHON OECKOHEYHOM MIOCKOCTH.

OrnpeneneHue abCONMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEM
U3MEpEeHU (PU3NYECKUX BEITUUMH.
OneHka rpaHul] NOTrPEeIIHOCTEN.
Hab6nronenue npeBpaiiieHus SHEPTUn
3apsSYKEHHOT0 KOHJEHCATOpa B SHEPTHUIO
U3JIy4YEeHHs CBETOINO/A, UCCIIEOBAaHUE
paspsia KOHAEHCATOPA Yepe3 pe3ucTop.
N3yyeHune 3aBUCUMOCTH
BJIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa OT IUIOIIAIN

IJIACTHH, PACCTOSIHUS MEXAY HUMU

u

JIVBJIEKTPAUYECKON IPOHUIIAEMOCTH.
N3ydenne KapTuH JUHUN
HANPSHKEHHOCTH DJIEKTPUYECKOTO

II0JIsI TOYEYHOT'O 3apsAia, PABHOMEPHO
3apsSKEHHOM cepbl, pPABHOMEPHO
3apsHKEHHOTO 0 00BhEMY 11apa,
PaBHOMEPHO 3apsSKEHHOMN
OECKOHEYHOM TIOCKOCTH U
SKBUIOTEHIIUAJIBHBIX IOBEPXHOCTEN.
Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB

1 (HOpMYJI SIIEKTPOCTATHKHU.
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KapTtune! 1nHUN HANPSKEHHOCTH ITUX
II0JIEH U
SKBUITOTCHIMAIBHBIX IOBEPXHOCTEN.

Pemenue kauecTBEHHBIX 3ajgay,
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[IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsA0B.
JIMdEeKTpUKY B
AIEKTPOCTATUYECKOM TOJIE.
JusnexkTpuyeckas IpOHUIIAEMOCTh
BEIIECTBA.

KongeHcarop. DneKTpo€MKOCTh
KOHJEHCATOPA. DNEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOPA.
[TapamnensHOE coequHEHNE
KoHJeHcaTopoB. [locnenoBaTenbHOE
COECIMHEHHE KOHJIEHCATOPOB.

DHeprus 3apsHKeHHOTO KOHJeH caTopa.

JIBrKeHHE 3apsHKEHHOW YaCTHUIIBI
B OJJHOPOTHOM DJICKTPUUYECKOM
nose. TexHnueckue yCcTpoucTBa U
TEXHOJIOTUYECKUE TIPOLIECCHI:
AIEKTPOCKOIL, SJIEKTPOMETP,
ANEKTPOCTAaTUYECKas 3alluTa,
3a3eMJICHUE JIEKTPONprUOOPOB,
KOHJIEHCATOPbI, FTEHEPATOP

Ban ne I'paada

TpeOYIOIMUX TPUMEHEHUS 3HaHUN
IO JIEKTPOCTATHKE.

OObsicHEeHUE yCTpOUCTBa U
MIPUHIIUIIA I€UCTBUS
AIEKTPOCKOIIA, AIIEKTPOMETPA,
KOH/ICHCATOpPOB, TeHepaTopa Ban
ne I'paada.

OObsicHeHuE pabOThHI

AIEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue ycaoBU TPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsii, OAHOPOJIHOE DIIEKTPUUECKOE
ToJIE.

BrlinonHenne yuyeOHbIX 3aJaHUI

Ha aHaJIU3 JIEKTPUUYECKUX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMUKH: 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH
Kynona, noTeHUnanbHOCTh
ANEKTPOCTATUYECKOTO TOJISI, PUHIIUIT
CYyNEPHO3ULINH DJICKTPUIECKUX

TIOJIEN.

Hcnons3zoBanue IT-texnonorunii

pyu paboTe C JOTOTHUTETHHBIMH
MCTOYHHUKAMU MH(GOPMAIIMH 10 TEME,
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WX KPUTHYCCKUI aHAJIU3 M OIlCHKA
JIOCTOBEPHOCTH
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4.2

IlocTosTHHBII

3HCKTpI/I‘-ICCKI/Iﬁ TOK

24

Cwuna toka. [TocTOSSHHBIA TOK.

YcnoBus CymcCTBOBAHUA ITOCTOSAHHOTI'O

QJICKTPHUYCCKOI'O TOKA. HMcTouHuku TOKA.

Hanpspxenune U u OJ1C &.

3akoH OMa [ y4acTKa LenHu.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCHUMOCTB CONPOTHUBIICHUS
OJIHOPOJAHOTO IPOBOJIHUKA OT €r0
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y IeJIbHOE
CONIPOTHBJICHUE BEILIECTBA.
[TocnenoBarensHOE, MapamIeabHOE,
CMEILIAHHOE COEIMHEHHE
IIPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuueckux neneu. [Ipasuna
Kupxroda.

PaboTa snexkTpruyeckoro Toxa.
3akoH J[xoyna-Jlenna.

MOUIHOCTh ANEKTPUUECKOTO TOKA.
TenmoBast MOIIIHOCTD, BhIJETIsIEMAast
Ha PE3UCTOpE.

DJIC 1 BHyTpEHHEE CONTPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
BJICKTPUYECKOM 1ienu. MOIHOCTh

HNCTOYHHKA TOKaA. KOpOTKOG 3aMBbIKaHHUCE.

KOHI[CHC&TOP B IICIIK ITIOCTOAHHOTI'O

[IpoBeneHne NpsAMBbIX U3MEPEHUN CHJIIBI
TOKAa U HaIIPSKEHUS, KOCBEHHBIX
U3MEPEHHUN YAEIBHOIO
conpotusnenus, 3/1C u BHyTpeHHETO
CONPOTHUBJICHUS UCTOYHHKA TOKA,
MPOBEICHUE UCCIEAOBAHUN
3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH U
OIBITOB

I10 IIPOBEPKE MPETI0KEHHOU
TUIIOTE3BI IIPU U3YUECHUH LIETIEN
ITOCTOSTHHOTO

TOKa.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX TTOTPEITHOCTEN
U3MEPCHUI (PU3NYECKUX BEITUIHH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHne KOpOTKOTO 3aMbIKaHUS
raJIbBAaHUYECKOTO DJIEMEHTA U
OIICHKA BHYTPEHHETO
COTIPOTHUBJICHHUS.

Pemenue pacuéTHbIX 3a1a4 € IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJICITBIO

C CTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJI TOCTOSTHHOTO
TOKa.

Pemienue kauecTBEHHBIX 3aj1a4,
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TOKA. TpeOyIOIMX MPUMEHEHUS 3HaHUH U
3aKOHOB IIOCTOSIHHOT'O TOKA.
OObscHeHne yCTPONUCTBA U PUHITUIIA
JIEUCTBUS aMIIEPMETPA, BOJIBTMETPA,
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TexHuyeckue ycTponucTa u
TE€XHOJIOTHYECKHE MPOLIECCHI:
aMIIepMETp, BOIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKON IHEPTUH

peocrara, C4ETYMKA AIEKTPUIECKOU
SHEPTHUH.
Brinonnenne yueOHbIX 3aaHuN

Ha aHaJIU3 JIEKTPUUECKUX
MIPOIIECCOB (SIBJICHUI) C
HCIIOJIb30BAaHHEM OCHOBHBIX
MOJIOKEHUH U 3aKOHOB
AJIEKTPOAMHAMUKH: 3aKOHBI OMma
JUISL y9acTKa LEeNu U 1J11 3aMKHYTOU
AJIEKTPUYECKOM 1IETIH, 3aKOH
Jxoyns—Jlenna.

PaboTa B rpynmnax npu o0CyKJI1eHUN
BOITPOCOB MEKIIPEAMETHOTO XapakTepa
(Hampumep, 1o TeMe «DIIEKTPUIECKHE
SIBJICHUS B TIPUPOJIEY )
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4.3

Toku B pa3aMIHBIX
cpemax

DnekTpuyeckas MpoBOJAUMOCTb
Pa3IMYHBIX BEUIECTB. DJIECKTPOHHAS
MIPOBOJIMMOCTB TBEPABIX METAILIOB.
3aBUCUMOCTh CONPOTHUBIICHHS METAIIIOB
oT TeMrepaTypbl. CBepXIpOBOAUMOCTbD.
DIEKTPUYECKUN TOK B BAKYYME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoguuku. CoOCTBeHHAs U
MIpUMECHAsk TPOBOJUMOCTh
NOJIyIIPOBOJHUKOB. CBOICTBa
p-n-nepexona. IlomynpoBogHUKOBBIE
IprOOPHL.

DNEKTPUYECKUN TOK B IIEKTPOJIUTAX.

IIpoBeneHUE KOCBEHHBIX U3MEPEHUI
1 MCCJICIOBAHUM 3aBUCUMOCTEMN
MEXTy (PU3NIECKUMHU BEIMUMHAMU
MIPY U3YYEHHUH TIPOLIECCOB
MPOTEKAHUS AIEKTPUIECKOTO TOKA B
MeTajuiax, JIEKTPOIUTAX U
MOJTyITPOBOJHUKAX.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
U3MEepeHUN (PU3NUECKUX BEITUYHH.
OneHka rpaHul NOTPEIIHOCTEN.
HaOmronenue 35ekTposinsa, u3yueHue
1 00BSICHEHHE MMPOBOIUMOCTH
AJIEKTPOJIUTOB, IKCIEPUMEHTAIIBHOE
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3J'ICKTpOJII/ITI/I‘IeCKa$I Jucconuranus.

Onekrpoinu3. 3akoHsl Dapanes

JUTSL 3JIEKTPOJIN3A.

DJIEKTPUYECKUM TOK B ra3ax.
CamocTosTeNbHBIN U
HECaMOCTOSTEIIbHBIN pa3psil.
PaznuyHblie TUIIBI CAMOCTOSITENBHOTO
pazpsga. Momuus. [1nazma.
TexHuyeckue ycTponcTBa u
MPaKTHYECKOE TPUMEHEHHE:
razopaspsIHbI€ JIAMIIbI, SJIEKTPOHHO-
JydeBas TpyOKa, MOJyIPOBOJHUKOBBIC
npuOOPHI: U0, TPAH3UCTOD,
dboToAMO I, CBETOINO/, TalibBaHUKA,
paduHUpOBaHKE ME/IU, BBITIJIABKA
ATIOMHUHUS, SJIEKTPOHHAS MUKPOCKOIIHUS

M3Yy4YCHHE 3aKOHOB
anektposin3a Dapanes.

CHsTHE BOJBT-aMIIEPHON
XapaKTePUCTUKHU JUOJIA.

CpaBHeHUE POBOAUMOCTH METAIIJIOB
Y TIOJTYTIPOBOTHUKOB.

N3ydeHne UCKpoBOro paspsiaa

Y TIPOBOJAMMOCTH BO3/1yXa.

Pemienne pacu€THBIX 3a/1a4 € IBHO
3aJJaHHOU U HESBHO 3a/IaHHOM
(bU3MYECKON MOJIETIBIO C
HCIIOJIb30BaHUEM

3aKOHOMEPHOCTEU

MOCTOSTHHOT'O TOKA B Pa3JIMYHBIX
cpenax. PelieHue kKaueCTBEHHBIX 3aa4,
TPEOYIOMIUX TPUMEHCHHS
3aKOHOMEPHOCTEW MOCTOSTHHOTO

TOKa B PA3JIUYHBIX Cpeax.
OObsiCHEHUE YCTPOMCTBA U MPUHIIMIIA
JEUCTBUS Ta30Pa3psIHBIX JIaMII,
AJIEKTPOHHO-JIy4€BON TPYOKH,
MOJTYTIPOBOTHUKOBBIX MMPUOOPOB:
JM0/1a, TpaH3ucTopa, hotoauoa,
cBetoauonia. OObsCHEHUE CYyTH
MPOIIECCOB: raJIbBAaHUKH,
padMHUPOBAHUS ME/H, BHITUIABKU
AITIOMHHUS, DIEKTPOHHOU
MHUKPOCKOIIUHU
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Hroro o pazneny
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Pa3zneu S. ®usnyecKuil NPaKTHKYM

5.1 | ®uznueckuii 16 Crioco0b1 n3MepeHus: PU3NIECKUX IIpoBeneHre KOCBEHHBIX
IIPaKTUKYM BEJIMUYUH C HCIIOJIb30BAHUEM U3MEPEHUI, NCCIIeI0OBaHUMI
aHAJIOTOBBIX U LIU(PPOBBIX 3aBHCHUMOCTEN PU3NUECKUX
U3MEPUTEIIBHBIX TPUOOPOB U BEJIMYMH, IPOBEPKA MPEITOKEHHBIX
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. TUIIOTE3
AOCOIIIOTHBIE U OTHOCUTEIILHBIE (BBIOOD M3 pabOT, ONMCAHHBIX
MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX | B TEMATHYECKUX pazjenax
Benu4uH. OLIEHKa IPaHHULL «Y4EeHNYECKHUI SKCIIEPUMEHT,
MOTPEUTHOCTEN n1abopaTopHble pabOTHI,
MPaKTUKY M)

Hroro no pazneny 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB 110 ITPOTPAMME
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11 KJIACC
HaumenoBanue
No KommuecTBo Mporpa 06 COTCDIKAMILE OCHOBHEBIE BUIBI
rpaMMH nepKaHu
n/m Pas3aciaoB U TEM 4acoB porp P NEATEIIBHOCTH
y4eOHOro npeaMera 00yYaromxcs

Paznen 1. DaekTpoauHamMuka

1.1

MarsuTHoOE 110J1€

14

B3aumopericTBre NOCTOSHHBIX
MAarHuTOB U MPOBOJTHUKOB C TOKOM.
MarnautHoe nosie. Bektop MarauTHOU
uHayKIud. [IpuHImn cynepno3uinmu
MAarHUTHBIX TOJIeH. JIMHUM MarHUTHOM
WHYKIIHH.

MarauTHoOE€ 1oJjie MPOBOIHUKA C
TOKOM (MIPSIMOTO TIPOBOJIHHKA,
KaTYIIKU U

KpyroBOro BUTKa). OMbIT

Opcrena. Cuna Amrmepa, eé
HaIlpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJIeHHE U
MOIyJib. JIBH>KEHHE 3apsSyKEHHOU
YaCTHUIIBl B OJJHOPOJTHOM MAarHUTHOM
nosie. Pabora cuitel JlopeHiia.
MarsurHo€ 10Jie B BELIECTBE.
deppoOMarHeTUKH, napa-

U JMaMarHeTUKH.

TexHuueckue yCTpoucTBa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
MIPUMEHEHUE MTOCTOSTHHBIX MarHUTOB,

[IpoBeneHNE KOCBEHHBIX U3MEPEHUN
cuibl AmIiepa, IpoBEACHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3MYEeCKUMHU BETUYMHAMU U OTBITOB
IO MTPOBEPKE MPEITOKEHHOU
TUIIOTE3bI TPU U3YUYEHUU TEUCTBUS
MOCTOSIHHOTO MarHMuTa Ha PaMKy C
TOKOM, B3aUMOJICUCTBUS MPOBOJHUKA
C MarHUTHBIM TOJIEM.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHun (PU3NUECKUX BETUYHH.
OneHka rpaHul NOTPEIHOCTEN.
HccnenoBanre MarHuTHOTO

TOJIs1 TOCTOSTHHBIX MarHUTOB,

CBOMCTB (heppOMarHeTUKOB.
Onpenenenue ycaoBUl TPUMEHUMOCTH
MOJEIN OJTHOPOJHOTO MAarHUTHOTO
TTOJISL.

OrnpeneneHue HarpaBJIeHUS UHIY KUK

MAaravuTHOI'O ITI0JIAI ITIPOBOAHKUKA C TOKOM,
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ANIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOJABUTATEND SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl AMriepa u cuiibl JIopeHna.
N3yuyeHne kapTUHBI JIMHUWA WHAYKIAU
MarHuTHOTO I10JISI IOJIOCOBOI'O U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, JJIMHHOTO MPSAMOTO
MIPOBOJIHUKA, 3AMKHYTOI'O

KOJIBIIEBOT'O TTPOBOTHUKA, KATYIIKHU C
TOKOM.

OOBsicHEHHE B3aUMOCHCTBHS ABYX
MIPOBOJIHUKOB C TOKOM, JICICTBUS CHJIBI
JlopeHiia Ha MOHBI 3JIEKTPOJINTA.
HaOnronenue ABMKEHUS MyyKa
3JICKTPOHOB B MAarHUTHOM TIOJIE.
N3ydenne npuHOuUIIAa JeHCTBUS
AIEKTPOU3MEPHUTEIHLHOTO TPHOOpa
MarHUTOYJIEKTPUYECKOU CUCTEMBI.
Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3nYECKO MOJIEIBIO

C MCIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
u hopmyn 1o TeMe «MarHuTHOe ToJIiey.
Pemenue kauecTBEHHBIX 3aj1a4,
TPeOYIOLIUX TPUMEHEHUS 3HAHUIN

1o TemMe «MarauTHOE MOoJIeY.
OOBsicCHEHHE YCTPONCTBA U MIPUHITUTIA
JIEUCTBHS AJIEKTPOMArHuToOB, TECTEpA-
MYJIbTUMETPA, SJIEKTPOABUTATEIISI
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SAxo6u, yckopuTenei sJeMeHTapHbIX
YacTHL.
OObsicHEeHUE TPUMEHEHUS TTOCTOSIHHBIX

MardmMTOB

1.2

DJIEKTpOMarHuTHas
VHIYKIHAS

13

SIBiIeHUE PTIEKTPOMATrHUTHOW MHIYKIIUU.
[ToTok BekTOpa MAarHUTHOW UHAYKIIVH.
OJIC uHayKUMHU. 3aKOH
3JIEKTPOMArHUTHOW MHYKIUU
@apazes. BuxpeBoe dneKkTpudeckoe
nojie. Toku Dyko.

OJIC nHAYKIMH B POBOIHUKE,
JIBUKYIIEMCS] B OJHOPOAHOM
MarHMTHOM MOJIE.

[Ipasuo Jlenua.

NupyxruBHOCTH. Karymika
WHYKTUBHOCTH B €T MMOCTOSIHHOTO
ToKa. SIBienue camounaykuuu. IJC
CaMOUHTYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KaTyIIKU
C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.
TexHuyeckue ycTponcTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
WHYKIIMOHHAS TI€Yb, COJICHOU/I, 3allUTa
OT DJICKTPU3ALMH TEJI IPU JBUKCHUN
B MAarHUTHOM T0JIe 3eMJn

[IpoBenenue uccneaoBaHus
3aBUCUMOCTEH (M3MUECKUX BEINIUH U
OMBITOB I10 MPOBEPKE MPEITTI0KEHHON
TUIIOTE3bI ITPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
Ornpenenenne MHIYKIUU

BUXPEBOT0 MarHUTHOTO TTOJIS.
OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEIHOCTEN.
DKCIEpUMEHTAIIBHOE U3yUEHUE
npasuia Jlenna.

HccnenoBanue sSBICHUS] CAMOMHIYKIINH,
3aBucuMocT J/]C caMOMHAYKIUH OT
CKOPOCTH U3MEHEHUSI CUJIbI TOKA B IIEIH.
N3ydenune najgeHus MaruuTa

B aJIIOMUHUEBOM (MeaHOM) TpyoOe.
COopka Mo1eTu JIEKTPOMArHUTHOTO
reHepaTopa.

Pemienne pacu€THbIX 3a/1a4 C IBHO
3aJIaHHOMN U HESIBHO 3aJJaHHOM
(bU3UIECKON MOJIEIBIO
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C MCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
U GopMyII IO TeMe «DIEKTPOMAarHUTHAS
WHITYKITASD.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOyIOIINX TPUMEHEHUS 3HaHUN

1o TeMe «DJIEKTpOMarHuTHas
WHITYKITASD .

OObsiCHEHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIIECCOB, TAKUX
KaK: UHIYKIIMOHHAS T€4b, COJICHOU]I,
3aIUTa OT IEKTPU3AIUH TET

MIPY IBY)KCHUH B MarHUTHOM T10JIC
3emiu.

PaboTa B rpynmax mpu o0CyX1eHun
BOTIPOCOB MEXKITPEIMETHOTO XapaKTepa
(Hanpumep, MO TeMe
«INEKTPOMATHUTHBIE SIBJICHUS

B IIPUPOJIEN)

Hroro no pazaeny 27

Pa3nen 2. Kosie0aHusi U BOJHBI

2.1 Mexannueckue 10 Konebarenbhas cucrema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
KOJIeOaHUs CBoOoaHbBIE KOJIEOaHUSL. HCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY

[Mapmonnyeckue konebaHusl.
Kunematnueckoe 1 TUHAMHUYECKOE
ONMCaHue. DHEPreTUIECKOe
omnucaHue (3aKOH COXpaHEHUs

(bU3MYECKUMU BETUIMHAMU U OTIBITOB
T10 MPOBEPKE MPEAJI0KEHHON
TUIOTE3bI IPU U3YUEHUH KOJIeOaHUun
HUTSHOTO U
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MEXaHUYECKON IIPY>KUHHOTO MasTHUKOB,
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sHepruu). BeIBoJ AMHAMUYECKOTO
ONMUCAHUSI TAPMOHUYECKUX
KOJICOaHUI U3 UX SHEPIeTHYECKOro U
KMHEMATUYECKOTO OMUCAHUS.
Awmmutyza u $asa konebanuid. CBsi3b
aMIUTATYbI KOJIEOAHUI MCXOTHON
BEJIMYMHBI C aMIUTUTYJaMU
KoJie0aHul €€ CKOPOCTU U YCKOPEHUSI.
[Tepuon u yacTora KoyeOaHMi.
[Tepuoa ManbIX cBOOOTHBIX
KOJIeOaHUI MaTeMaTHYeCKOTO
MasiTHUKa. [lepros cBOOOIHBIX
KOJIeOAHU MPYKUHHOT'O MasiTHUKA.
[TonsiTe 0 3aTyXaroIUX KOJICOAHUSIX.
BoiHyX/1eHHBIE KOJIEOaHUS.
Pe3onanc.

Pe3onancHas xpuBas. Biusaaue
3aTyxaHUsl Ha BUJ PE30HAHCHOU
KpUBOM. ABTOKOJIEOAHHUS.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHE MPOLIECCHI:
METPOHOM, YacChl, KayeJlH,
MY3bIKaJIbHbIE HHCTPYMEHTHI,
cericmorpad

BBIHYKJICHHBIX U 3aTyXarOIIUX
MEXAaHUYECKUX KOJIEOAHUMH.
OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEPCHUN (PU3NYECKUX BEITUIHH.
O1ieHKa rpaHuI] TOTPEITHOCTEH.
HaOmronenne He3aBUCUMOCTH
neproja MajbIX KojieOaHUM rpy3a Ha
HUTH

OT aMILIUTY/IbI.

DKCNepUMEHTaIbHAs IPOBEPKA 3aKOHA
COXpPaHEHUS SHEPTUU MPU KOJEOaAHUAX
rpy3a Ha Ipy>KUHE.

Hab6nronenue pesonanca.
Onpenenenue ycaoBUl TPUMEHUMOCTH
MO MaTeMaTHYEeCKOTO MassTHUKA U
UJI€aJIbHOTO MPYKUHHOTO MasiTHUKA.
Pemienne pacu€THBIX 3a/1a4 C IBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(hU3UYECKOM MOJIEITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmy o Teme «MexaHu4ecKue
KoJeOaHUs.

Peliennie kauecTBEHHBIX 3a]1a4,
TPeOYIOLUX TPUMEHEHUS 3HAHUIN

o Teme «MexaHn4ecKre KoaeOanus.
OObsiCHEHNE YCTPOMCTBA M MPUHIIUTIA




Menmenanruag nahnuaga mnarnavva | Mumura 1011 vmacent (VrmvATATHLTT VAORATTL)

JICVCTBHSI METPOHOMA, YaCOB,
KaueJie,
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MY3bIKaJIbHBIX UHCTPYMEHTOB,
ceicmorpada.

Hcnons3zoBanue IT-texnonornii

npu paboTe ¢ JOMOTHUTEIbHBIMU
MCTOYHUKAMU UH(OPMAIIH 10 TEME, UX
KPUTHUYECKAN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DeKTPOMarHUTHBIC
KOJICOaHUS

15

KonebarenbHbIl KOHTYD.
CB0OOIHBIE AIIEKTPOMArHUTHBIE
KoJIeOaHus

B NJICAaJIbHOM K0JieOaTeJIbHOM KOHTYPC.

®opmyna Tomcona. CBA3b aMIUIUTY b
3apsga KOHJIEHCAaTOpa ¢ aMIUIUTY 101
CHJIBI TOKA B KOJI€0aTEIbHOM KOHTYE.
3aKOH COXpaHEHUS SHEPTUU

B HJICAJIbHOM K0JIeOATeIbHOM KOHTYPE.

3aTyXaromme 3JIEKTPOMArHuTHbIE
KoseOanus. BeiHy)1eHHbBIC
AJIIEKTPOMATHUTHBIE KOJICOaHUSI.
[TepemenHbIN TOK. MOIIHOCTH
NEPEMEHHOTO TOKA. AMIUIUTYTHOE U
JNIEUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA U
HATMPSHKSHUS TIPU pa3IudHon hopme
3aBHCUMOCTH NIEPEMEHHOIO TOKa

OT BPEMEHHU.

CuHycouaIbHBIN IEPEMEHHBIN TOK.
Pe3uncrop, koHAEHCATOP M KaTyluKa

IIpoBeneHUE KOCBEHHBIX U3MEPEHUI

1 MCCJICIOBAHUS 3aBUCUMOCTEHN
(U3UYECKUX BETMYHMH TPH U3YUCHUN
AJIEKTPOMArHUTHBIX KOJICOAHUH U 1ernen
MIEPEMEHHOTO TOKA.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHUN (PU3NUECKUX BEITUYHH.
OneHka rpaHul NOTPEIHOCTEN.
N3ydeHue ycTpoicTBa U NpUHIIANA
nercTBus Tpancopmaropa.
Hab0mroienne 2J1eKTpOMarHuTHOTO
pe30oHaHca.

N3yyenne ocuusiorpaMm
AJIEKTPOMArHUTHBIX KOJIeOaHUMH.
Pemenue pacuy€THbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UYECKOM MOJIEITBIO

C UCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U

dbopmyn o TeMe « INEKTPOMarHuTHbIE
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HHAYKTHBHOCTH B ICIIN
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CUHYCOHNAAJIbHOI'O IICPEMCHHOTO TOKA.

Pe3onanc TokoB. Pe3onanc
HaIpsKCHUM.

WneanbHblil TpanchopmaTop.
IIpousBoicTBO, IEpeaya u

noTpeOIeHHE SIEKTPUUECKON IHEPTUH.

DKOJIOTUYECKUE PUCKU

IIPY MPOU3BOJICTBE JIEKTPOIHEPTUMU.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUU B

IIOBCETHEBHOM KU3HU.
TexHuueckue yCcTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
AJIEKTPUYECKUI 3BOHOK,

TEHEPATOp MEPEMEHHOI0 TOKA,
JIVMHUU

3JeKTponepesay

KOJIEOaHus.

Pemenne kauecTBEHHBIX 3a71a4,
TPEOYIOMUX TPUMEHEHUS 3HAHUN

110 TeME «DJIEKTPOMarHUTHBIE
KoJeOaHUs.

CpaBHEHUE MEXAHUYECKUX U
AJIEKTPOMArHUTHBIX KOJICOaHUMH.
OOBsicCHEHHE YCTPONUCTBA U MPUHITUIIA
JICVCTBHS IEKTPUYECKOTO 3BOHKA,
reHeparopa MepeMeHHOTO TOKa,
JIMHUH 3JEKTponepeaay.
Onpenenenue ycaoBU TPUMEHUMOCTH
MOJIEJIN HJI€aJTbHOTO K0Je0aTeILHOTO
KOHTYypa.

AHau3 U OlleHKa MMOCIEICTBUN
WCITOJIB30BaHUS PA3TUIHBIX

croco00B MPOU3BOACTBA
AIIEKTPOIHEPTUH

C MTO3UIIUU DKOJIOTHUYECKOHN
0€30macHOCTH; MPECTaBICHUN

0 parMoOHAIBHOM MPUPOIOTIONH30BAHUH
(B mporiecce moAroTOBKH

CcOO0OIIEeHNH, BBITOJIHEHUI

I'PYIIIOBBIX TPOEKTOB)
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2.3

Mexanunyeckue u
AJIEKTPOMArHUTHBIC
BOJTHBI

10

MexaHudecKkue BOJIHBI, YCIOBUS UX
pactpoctpaneHnus. [lonepeunsie u
MpOJI0JIbHBIE BOIHBL. Ilepron, ckopocTh
pacrpoCTpaHEHHUS U JITTMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH:

Habnronenue oOpa3oBaHus u
pacmpoCcTpaHEHHS MTONIEPEUHBIX

Y TIPOJIOJIBHBIX BOJIH, OTPAKCHUS U
peoOMIICHUS, HHTepPEPEHIINN

U AuPaKIIId MEXaHUIECKUX BOJTH,
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OTpa)kK€HUe, NPEJTOMIICHHE,
uHTepdepeHusa u AudpaKiusl.

3Byk. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Beicora ToHa. TemOp

3BYKa.

[IlymoBoOE€ 3arpsi3HEeHHE
OKPY>KarOIIEH CPEIBI.
DNEeKTPOMArHUTHHIE BOJIHBI. Y CIIOBUS
W3JTYUYCHUSI JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTalus BEKTOpOB

B, E, v B 2J€KTPOMarHUTHOMN
BOJIHE. CBoiicTBa
SIIEKTPOMATHUTHBIX BOJIH:

OTPAKEHUE, IPEIIOMIIEHNUE,
noJispu3anus, MHTepdepeHuus u
nupakius.

[IIxana 3MeKTPOMarHUTHBHIX BOJIH.
IIprMeHenne 31eKTPOMarHuTHLIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMIIBI paIUOCBSA3U U
TeneBuaeHus. Pagnonokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE
OKPYXKaroUEn Cpeibl.

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
MY3BIKQJIbHBIE HHCTPYMEHTHI, pajaap,
pPagUONPUEMHHUK, TEJIIEBU30D,

aKyCTHYECKOTO PE30HAaHCa, CBA3U
TPOMKOCTH 3BYKa M BBICOTHI TOHA

C aMILTUTYAOU U YaCTOTOM KOJICOaHUH.
N3ydyeHue CBOMCTB yabTpa3ByKa U €0
MIPUMEHECHMUSL.

HccnenoBanue CBOMCTB

AIEKTPOMArHUTHBIX BOJIH:
OTpaKEHHE, MPEIIOMJIICHHUE,
MOJISIPU3ALINS,

nudpakuys, “HTepdepeHIus.
Oo6HapyxeHue nHGpaKpacHOTo U
yAbTPaduOIECTOBOTO U3ITYUECHUM.
CpaBHEHHE MEXAaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycaoBUl TPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOUN BOJTHBI.
Peliennie kauecTBEHHBIX 33/a4,
TPeOYIOMUX TPUMEHCHHS 3HAHUI

1o Teme «MexaHn4ecKue u
AJIEKTPOMArHUTHHIE BOJTHBI».
N3ydyenne napameTpos

3BYKOBOM BOJIHBI.

N3yuenue pacrpocTpaHeHus: 3ByKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
OOBsiICHEHHE YCTPONUCTBA U MPUHITUTIA
JEUCTBUS MY3bIKaJIbHBIX
MHCTPYMEHTOB, pajapa,




Menmenanruag nahnuaga mnarnavva | Mumura 1011 vmacent (VrmvATATHLTT VAORATTL)

anTeHHa, Tenedon, CBU-meus, paguonpuEMHUKA, TEIECBU30PA,
YIBTPa3ByKOBast aHTeHHbI, Teiepona, CBU-neun.
JUArHOCTHKA B TEXHUKE U MEIUIIVHE
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OObsAcHeHUE yIbTPa3ByKOBON
JIMarHOCTUKHU B TEXHUKE U MEIUIIUHE.
Hcnons3oBanue IT-TexHONMOT NI

pHu paboTe C JOTIOTHUTETHHBIMH
HMCTOYHUKAMU HH(POPMAITUH TI0 TEME,
VX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 " OlleHKa ITOCIEICTBUN
IITyMOBOTO Y 3JICKTPOMAarHuTHOI'O
3arps3HEHUs OKPY>KaoIIeH cpeabl

C IIO3UIIMH DKOJIOTHIECKOUN
0€3011aCHOCTH; TIPEICTABICHUIN

O palMOHAJIBHOM MPUPOOTOIb30BAHUN
(B mpo1iecce moArOTOBKHU
COOOIICHUH, BEITTOJTHCHUH
IPYIIOBBIX TPOEKTOB)

2.4

OnTuka

25

[IpssMonuHEHOE pacpoCTpaHEHUE
CBETa B OJTHOPOAHOM cpene. Jlyu
cBeTa. ToYeUHbIN UCTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
cera. [Toctpoenune nzodpaxeHuit
B IJ10cKoM 3epkajie. Chepudeckue
3epKarna.

[Ipenomiienue cBeta. 3aKOHBI
MPEJIOMIICHHS CBETA.

AOGCOIIOTHBIN TTOKA3aTelb
IIPETOMIICHHS.

OTHOCUTENBHBIN MTOKAa3aTelNb

HaOmronenrne onTUYecKuX sIBICHUH,
MIPOBEJICHNE KOCBEHHBIX U3MEPECHUH,
HUCCJIEIOBAHUS 3aBUCUMOCTEN
(bU3UYSCKUX BEITUYUH U OMBITOB

10 TIPOBEPKE MPEI0KCHHOM
TUIIOTE3bI TPU U3YYCHHUH SIBIICHHM
MIPEJIOMIICHHS CBETA HA TPAHUIIC
pasziena IByX Cpell, IpeIOMIICHHSI
CBETa B COOMpPAIOIICH U
paccenBaroIIel JIMH3aX, BOJTHOBBIX
CBOMCTB CBETa.

Habmtoienue moaHoro BHyTPEHHETO
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IMPCIIOMJIICHUA. [IocTOSSHCTBO Y4acTOTHI

OTPAKCHUA, U3YUCHUC MOJICIIN
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CBETAa U COOTHOUIEHWE JUIMH BOJIH
IIPU NIEPEX0]IE€ MOHOXPOMATHYECKOTO
CBETA Uepe3 IpaHully paszieinia JByX
ONTHYECKHUX CPE.

Xon nyuen B mpusMe. Jucnepcus
cBeta. CJI0XKHBIN cocTaB OEII0ro CBeTa.
[Ber.

[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN Yol MOJIHOIO
BHYTPEHHETO OTPAKECHMUS.
Cobuparoniyie ¥ pacceMBarOIINE JINH3BI.
Tonkast nH3a. POKYCHOE PACCTOSTHUE U
ONTHUYECKAs CUJIa TOHKOM JINH3BI.
3aBUCUMOCTh (POKYCHOTO PaCCTOSIHUS
TOHKOM C(epUIECKOM JIMH3BI OT €€
F€OMETPUU U OTHOCUTEIILHOTO
[I0Ka3aTes MPEJIOMIICHUS.

dopMyia TOHKOU JIMH3bL. Y BETUUCHHUE,
JTaBaeMoO€ JIMH30M.

Xon ny4a, IpoLIEeIEro JWH3Y MO
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontu4eckon ocu. [loctpoenue
U300pKEHUI TOUYKU U OTpEe3Ka NpsIMOn
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue mpudopsl. Paspemaromas
crocoOHOCTh. a3 kak

ONTHYECKAS] CUCTEMA.

CBCTOBOA.

[Tonydenne n300paKeHUS B CUCTEME
U3 MJIOCKOTO 3€pKaja U JIMH3HI,

B CHUCTEME U3 JIBYX JIMH3.
KoHncTpynpoBaHue TenecKOnuIeCcKux
CUCTEM.

N3ydenne nossspusanuu CBeTa,
OTPaXEHHOTO OT MOBEPXHOCTU
JIMPJIEKTPUKA, U3YUCHUE
HHTEep(PEpEeHITUH JTa3epHOTO
W3JIyYEHHUS Ha IBYX HIETAX.
[Tonyuenue cnekrpa

W3JIy4eHUs CBETOAMO/Ia MPHU

noMoIY AU(GPaKUrOHHOM

PELIETKH.

Pemienne pacu€THBIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3nYECKO MOJIEIBIO

C MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
u hopmyn o Teme «OnTrkKay.
Pemenne kauecTBEHHBIX 3aj1a4,
TPeOYIOLIUX TPUMEHEHUS 3HAHUIN

1o Teme «ONTHKaY.

ITocTpoeHue u pacyeT n300paxeHUM,
CO3/IaBaEMBIX IJIOCKUM 3€pPKaJIOM,
TOHKOW JIMH30M.

OnpeneneHue ycaoBUl TPUMEHUMOCTH
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MOJICIY TOHKOM JIMH3BI, I'PaHUIL
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[Ipenensl npuMEHUMOCTH
F€OMETPUYECKON ONTUKH.
BonnoBas ontuka. UnTepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOIOIEHUSI MAKCUMYMOB
1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON

KapTHHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [Iprmepsl
KJIACCUYECKUX MHTEP(PEPEHITMOHHBIX
CXEM.

Hudpakuus cseta. Judpakiuronnas
pemérka. Y ciioBue HabIIOAeHUS
TJIABHBIX MAKCUMYMOB IIPU NaJE€HUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TUPPAKIIMOHHYIO PEIIETKY.
[Tongapu3zanus ceera.

TexHuueckue yCcTpoucTsa u
TE€XHOJIOTUYECKHUE TIPOLIECCHI: OUKH,
JyTia, IepucKom, GoToarnrapar,
MHUKPOCKOTI, TPOCKIITMOHHBIN
armapar, IpoCBETIEHHE ONTHKH,
BOJIOKOHHAs

ONTHKA, TUPpaKIIMOHHAS PEIIETKA

MPUMEHUMOCTH T'€OMETPUUECKOM
OTITHKH.

OObsicHeHuEe 0COOEHHOCTEM
MPOTEKAHUS ONITHYCCKUX SIBIICHUMN:
uHTepepeHIm, Tudpaxium,
JUCTIEPCHUH, TIOJTHOTO BHYTPEHHETO
OTpaXEHUSI.

OOBbsicHEHUE YCTPOMCTBA U MPUHIIMIIA
JEHCTBUS OYKOB, JIYIIBI, IEPUCKOTIA,
dboToanmnapara, MUKPOCKOTIA,
MPOEKITMOHHOTO aIapara,
TU(PaKIIMOHHON PEIIETKH,
BOJIOKOHHOM OTITHKH.

OObsicHEHUE TIPOCBETICHUS ONTHKHU.
PaGoTa B rpynmax mpu o0CyKaeHun
BOITPOCOB MEKITPEAMETHOTO XapaKkTepa
(manpumep, o Teme «CBETOBBIC
SIBJICHUS B IIPUPOJIEY )

Hroro no pazneny

60

Paznen 3. OcHOBBI CIeNHAJIBHON TEOPHUH OTHOCUTEILHOCTH (Hajiee - CTO)
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3.1

OCHOBBI
CIICIUATBbHOU TCOPHH
OTHOCHUTEIbHOCTHA

['paHu1IBI NPUMEHUMOCTH KIACCHYECKOU
MexaHuKU. [TocTynarsl cienanbHON
TEOPUHU OTHOCUTEIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIbCa U SHEPTUH PENIITUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB
3apsKEHHBIX YaCTULl B MATHUTHOM
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untepBail. [IpeobpazoBanus JlopeHa.
YcnoBre NPUYNHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameyeHue BpEMEHU U COKpaleHUE
JUTUHBI.

DHEPrust U UMITYJIbC PEIIITUBUCTCKOMN
YaCTHULIBIL.

CBs13b Macchl ¢ PHEPrUEH U
UMITYJIbCOM PEIATUBUCTCKON YACTHUIIBI.
DHeprust moKosl.

TexHuyeckue ycTporcTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:

CITyTHUKOBBIE IPUEMHUKH, YCKOPHUTEIIH
3apsKEHHBIX YaCTHI

roJje).

AHanu3 1 onucanue GU3NIECKUX
SIBJICHUH C HUCIIOJIb30BaHUEM ITOCTYJIaTOB
CIIeIIMAJIbBHOU TEOpUHU
OTHOCHUTEIBbHOCTH. OOBICHEHNE
MIPUHIIAIA IEUCTBUS CITy THUKOBBIX
IIPUEMHHUKOB,

yCKOpHUTeNen 3apsKEHHBIX YaCTHI

Wroro no pazneny 5

Paznea 4. KanToBasi pusuka

4.1 Kopnyckynsapao- 15 PaBHOBECHOE TEMIOBOE U3ITyUECHUE IIpoBeaeHrE KOCBEHHBIX U3MEPEHUM,
BOJIHOBOM (u3ny4yeHue abCoIOTHO YEPHOTO UCCJIEI0BAHMS 3aBUCUMOCTEN MEXKIY
Iyaau3Mm Tena). 3aKkoH cMmenieHus Buna. bu3nyeCKUMHU BEeTMUYNHAMU

['mnoresa [limanka o kBaHTax.

®DOoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
®ororpdext. OnbiTel A.I'. Ctonerona.
3akons! poTodddekra. YpaBHeHue
OitamreitHa 11 hoTodddexra.
«Kpacnas rpanunia» dpotosrddexra.

JlaBneHue cBeTa (B 4aCTHOCTH,
JIABJICHUE CBETA HA a0COJIFOTHO

MIPU U3YUYEHUH SIBJICHUS
dbororddexra. Onpenenenue
a0COJIFOTHBIX M OTHOCHTEIIBHBIX
IIOrPEITHOCTEN U3MEPEHUN
(U3NISCKUX BEITUYHH.

O1ieHKa TpaHull MOTPEUTHOCTEM.
Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aJITaHHON U HESIBHO 3aJJaHHOM
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buznyecKoil MOAeNbIo
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MTOTJIONIAFOIIYIO0 B a0COFOTHO

OTPaXKAIOILYI0 MOBEPXHOCTH). OTBITHI
I1.H. JleGenena.

BonnHoBeIe cBoicTBa yacTull. BoaHbl
ne bpowts. JlnuHa BostHbI 1e bpoins u
pasMepbl 001aCTH JIOKATU3AIAH
JBIKYIIEHCS YaCTULIBI.
KopnyckynspHO-BOTHOBOM Ayaliu3M.
Judpakius 3JeKTpOHOB Ha
kpucrtamuiax. Cneunuduka u3MepeHuii B
MUKPOMHUDE.

CooTHonIEHUS HEOTIPEAETEHHOCTEN
I'efizenbepra.

TexHuueckue yCcTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
CIIEKTPOMETP, (POTOIIEMEHT,
dboTOAATUMK, TYHHEIBHBIN MUKPOCKOTI,
COJIHEUHas OaTapesi, CBETOIUO

C MCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
u hopmyn o Teme «KBaHTOBBIC
SIBJICHUSI.

Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOIMUX TPUMEHEHUS 3HaHUN

1o TeMe «KBaHTOBBIEC SIBICHUSY.
Onpenenenue ycaoBUM TPUMEHUMOCTH
KBAHTOBOW MOJIEJTIN CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YypPaBHEHUS
Oiinmreina aa Gorodddekra,
MIPUHIIUIIA COOTHOLICHUH
Heonpenenéunoctu ['eiizendepra.
OOBbsicHeHUE IPUHITUIIA IEHCTBUS
CIEKTPOMETPA, (HOTOIIIEMEHTA,
dboToaaTuMKa, TYHHEILHOTO
MUKPOCKOIIa, COJIHEYHOU OaTapeu,
CBETOJMOAA.

Ucnonb3oBanue | T-rexnonoruit

pHu paboTe C JOTOTHUTETHHBIMH
HMCTOYHUKAMU HH(POpMAIINH TI0 TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OMnBITHI IO HCCIIEAOBAHUIO
crpoenus aroMa. [nanerapHas
Moenb atoma Pesepdopaa.
[Toctynatsel bopa. U3nmyuenue u

OnpeneneHue IJIMHBI BOJHBI
JIA3€pPHOT0 U3JTYYEHHS.

HaOmronenue muHeHYaThIX CIIEKTPOB.
HccnenoBanue criekTpa pa3peKeHHOro
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norjoiieHrue (GOTOHOB MPU
MEPEXOE aTOMa C OJTHOTO YPOBHS
SHEPruun

Ha JIpyrou.

Bunpl ciektpoB. CiekTp ypoBHER
SHEPruM aToMa BOJAOPO/IaA.
CHoHTaHHOE U BBIHYKJICHHOE
u3iyudeHue cera. Jlasep.
TexHuueckue yCcTpoucTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
CIIEKTPAJIbHBIN aHAIN3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBIN
KOMIIBIOTEP

aTOMapHOT0 BOAOpOAa U
U3MepeHHe MOoCTOsAHHOM Punbepra.
N3ydenue ycTporcTBa U AEUCTBUS
CU€TUMKA HOHU3UPYIOIUX YACTHII.
OrnpeneneHue ycioBUi TPUMEHUMOCTH
Mozenu atoma Peszepdopaa.
OOBsicHeHUE PUHIUIIA IEUCTBUS
CHEKTPOCKOIIA, JIa3epa, KBAHTOBOI'O
KOMITBIOTEPA.

AHanu3 KBaHTOBBIX MPOLIECCOB

Ha OCHOBE IIEPBOI0 U BTOPOTO
noctynaroB bopa
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4.3

du3uKa aTOMHOTO
aapa u
AIEMEHTAPHBIX
YaCTHII

Hyxnonnas monens siapa
I'eitzenOepra— MBanenko. 3apsan siapa.
MaccoBoe uncio sapa. M3otonsl.
PannoaktuBHOCTh. Ab(ha-pacna.
DONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyyeHue.

3aKOH paJIMOAKTUBHOIO pacrnaja.
PaanoakTuBHBIE N30TOMBI B IPUPOJIE.
CBolicTBa HOHU3UPYIOIIETO
n3nydeHud. BnusHue
PaJIMOAKTUBHOCTH HA KUBBIC
opranusmbl. EctrecTBeHHBIH PoH
n3nydyeHus. Jlozumerpusi.

DHeprusi CBsA3U HyKJIOHOB B sJIpe.

Anepnsie cwibl. JlehekT Macchl sapa.

Anepnsbie peakuuu. Jlenenue u cuHTE3

IIpoBenenne n3MepeHuit
panuoakTuBHOTO (hoHA

C UCIIOJIb30BaHUEM J03UMETpa U
UCCIIEIOBAaHNE TPEKOB YaCTHII

(o roToBBIM oTOrpadusimM).
W3yuenue norioieHus 6era-uyacTuil
AITFOMUHHUEM.

Omnpenenenre ycaoBUil MIPUMEHUMOCTH
MOJIEJIM aTOMHOT'O Si/1pa.

AHanu3 ¥ onucaHue AJIEpPHbIX peaKui
C UCIIOJIb30BAaHUEM MOHATUII MaccoBOE
YUCIIO U 3aps siipa, SHEPTus CBA3U
Apa, 3aKOHOB COXpPaHEHUs 3apsja,
MacCOBOTO YHCJIA M SHEPTUU B SACPHBIX
peaxkusix, 3aKOHa PaluOaAKTUBHOTO
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anep. Snepusie peaktopsl. [Ipodiiembl
YIIPaBJISIEMOTO TEPMOSIEPHOTO
CUHTE3A.

DKOJIOTUYECKHUE aCIEKThl Pa3BUTHUS
SIEPHON SHEPTETUKH.

Mertoapl peructpauuu u
WCCJIEIOBAHUS AJIEMEHTAPHBIX YACTHII.
@yHIaMEHTAIBHBIE B3aUMOIEUCTBUS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-TiirooHHas MOJENb
aZpOHOB.

dusuka 3a npeaeaaMu

CranpaptHoit moaenu. TémHas
Martepusi U TEMHas SHEPTUSL.

EnnncTBO mznueckoii KapTUHBI MUpA.
TexHuueckue yCcTpoucTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
JIO3UMETpP, KaMepa BuiibcoHa, siiepHbIn
PEaKTOp, TEPMOSIEPHBIN PEAKTOD,
aTomMHas OoM0a, MAarHUTHO-
pe30HaHCHas

Tomorpadus

pacmaja.

OOBbscHEeHNE TIPUHIIUTIA TCUCTBUS
JI03UMETpa, Kamepbl Briibcona,
SJIEPHOTO peaKTopa, TEPMOSICPHOTO
peakTopa, aTOMHOW OOMOBI, MATHUTHO-
PE30HAHCHOI TOMOTpaduH.

AHanu3 ¥ OlleHKa BIUSHUS
PaJIMOaKTUBHOCTH Ha JKHBBIC
OpPTraHMU3MBI, a TAK)KE MTOCIEACTBHIMA
pa3BUTHSA AJACPHON SHEPTCTUKH

C IIO3UIIMH DKOJIOTHUECKOUN
0€30MacHOCTH; MPECTaBICHUMN

0 parMoOHAITBHOM
MPUPOIOTIOIB30BaHNUH (B MIPOIIECCEe
MOJIFOTOBKH COOOIIICHUH, BBITTOJTHCHUS
IPYIIOBBIX TPOECKTOB)

Hroro no pazneny

25

Pa3zgeu S. DiemMeHTBI ACTPOHOMHUM U ACTPOGU3MKH
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5.1

DNEeMEeHTHI
aCTPOHOMHH H
acTpopU3UKH

12

OTanel Pa3BUTHA aCTPOHOMUH.

[IpukiagHOE 1 MUPOBO33PEHUECKOE
3Ha4YCHHUE acTpOHOMHUH. [[pUMEHUMOCTH
3aKOHOB (PM3HMKU 111 OOBSICHCHUS

Haomronenune 38€31H0r0 HEOA
HEBOOPY>KEHHBIM TJ1a30M

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOAKEHUM JUIS1 ONIPEACTICHUS
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MPUPOJIbI KOCMUYECKUX OOBEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienopanuii. CoBpeMEHHbIE
ONTUYECKHUE TEIICCKOII,
PaguOTENECKOIIbI, BHEaTMOChepHas
ACTPOHOMMSL.

Bup 3B€3nHoro Heba. Co3Be3nus, spKue
3BE3IbI, IUIAHETHI, UX BUIUMOC
JIBIDKCHHE.

ConHeuHas cucTeMa.

Connne. CotHeuUHast akTUBHOCTb.
Hctounuk sneprum CoJiHIa 1 3BE3].
3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CIIEKTPaJIbHBIN KJIACC — CBETUMOCTB).
3BE3/bI TTIaBHOM TTOCICI0BATEIBHOCTH.
3aBHUCHUMOCTD

«Macca — CBETUMOCTb» JIJIS 3BE3]]
rJIaBHOM IMOCJIEAOBATEIbHOCTH.
BnyTpennee ctpoenue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

0 IPOUCXO0XKACHUHU U 3BoMtoMU CoJtHIa
1 3BE31. DTalbl )KU3HU 3BE3]I.
Muteunslii [TyTe — Hamra ["amakTuka.
[Tono>xenue u aBrxenue CoyHIa

B 'anakTuke. TUIbI rajJakTHK.
Pannoranaktuky n kBazapsl. Y€pHsie

IIOJIO’KEHHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOTyIIapus U
APKUE 3BE3BL.

HaoGmonenue B Teneckorn JIyHsl,
IJIAHET, TYMAHHOCTEHN U 3BE3THBIX
CKOIIJICHUH.

VYyacTtue B IUCKyCCUU O POJIHU
aCTPOHOMHUM B COBPEMEHHOM

KapTUHE MUPA, B PAKTUYECKOU
JICATEIILHOCTHU Y€JIOBEKA U
JATBHENIIEM HayYHO- TEXHUYECKOM
Pa3BUTHM.

ITonroroBka cooOIIEHNH O METOIaX
MOJy4YEHUS HAYYHBIX ACTPOHOMUYECKUX
3HAHUM, OTKPBITUAX B COBPEMEHHOU
aCTPOHOMUH.

[IpumeHeHne 0CHOBOIOJIArarOIINUX
ACTPOHOMHUYECKUX MOHSATUHI, 3aKOHOB U
TEOpUH ISl aHAIU3a U OOBSICHEHUS
(hU3UYECKUX MPOIECCOB,
MPOUCXOIAIINX B 3BE3/1aX, B 3BE3IHBIX
CHCTEMaX,

B MEKTAJIAKTUUECKOU CpeJie, NBUKEHHUS
HEOECHBIX TEJ, DBOIIOIMU 3BE3] U
Bcenennoi
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ABIPBI B AJIpax raJIaKTHK.
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Bcenennas. Paciiupenne BeeneHHon.
3akon Xa060mna. Pazberanue rajakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe
W3J1y4YCHUE.

Macmrabnas ctpykTypa BeenenHoi.
MeraranakTtuka.

Hepeménnsie nmpoOaeMbl aCTpOHOMUH

Hroro no pazneny 12

Paznes 6. ®usnvecKuii MNPAKTHKYM

6.1 Pu3zndecKuii 16 Crnioco6bl u3mMepenus GU3nIecKux [IpoBeneHnEe KOCBEHHBIX
MPaKTUKYM BEJTUYMH C UCIIOIh30BAHUEM U3MEPCHUM, NCCIICTOBAHUM

aHAJIOTOBBIX U IU(POBBIX 3aBUCUMOCTEHN (PU3UUECKUX
U3MEPUTETBHBIX TTPHOOPOB H BEJINYMH, MPOBEPKA MPEIITOKCHHBIX
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. rumnore3 (BeIOOp
AOGCOIJIIOTHBIE U OTHOCUTEIILHBIC U3 paboT, OMMMCAHHBIX B TEMATUYECKUX
NOTPEIIHOCTU U3MEPEHHUI (PU3NYECKUX | pa3fenax « Y YHeHHUECKHI SKCIIEPUMEHT,
BennurH. OLIeHKA rpaHull nabopaTopHbie pabOThI, TPAKTUKYM)
MOTPEIIHOCTEN

Htoro mo pazaeny 16

Paznen 7. O6001maronee noBTOpeHue
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7.1

Cucremaruzanus u
00001IeHNE
MIPEAMETHOTO
COJZICp>KaHMS U OIBITa
JIESITEIbHOCTH,
IpUOOPETEHHOTO
IIPU U3YUYEHUH Kypca

15

O600611eHre U cucTeMaTU3alus
COZIEpKaHUS Pa3JesoB Kypca
«Mexanukay, «MomekyspHas hu3nKa
Y TEPMOJIMHAMUKAY,
«DnekTpoauHamukay, «Konebanus u
BOJIHBI», «OCHOBBI CIIEIIUATBHOMN
TEOPUU

OTHOCUTEIBLHOCTHY, «KBaHTOBas

Y4yactue B AUCKYCCUU O POJU (PU3UKU U
ACTPOHOMMH B Pa3IMUHBIX chepax
JIeATEIILHOCTH YEJIOBEKa.

[ToaroroBka cooOIEHNI O MECTE
(bu3uYeCKOM KapTUHBI MUpa B PATY
COBPEMEHHBIX ITPEICTABICHUN

O TIPUPOJIE.
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¢buszukm 10-11
KJIACCOB

dusnka», «IIEMEHTH aCTPOHOMHUU U
acTpou3uKm.
Poinb ¢usuku 1 actpoHOMUU

B DKOHOMHUYECKOM, TEXHOJIOTMUECKOMH,
COITMAJILHOM M ATUYECKOU cepax
JEeATEIBbHOCTH YEI0BEKA, POJIb U MECTO
(bU3UKK U aCTPOHOMHUH B COBPEMEHHOU
HAay4YHOUW KapTUHE MHPA, 3HAUEHUE
onucaTelIbHOM, CUCTEMATU3UPYIOLIEH,
00BSACHUTENLHON U MPOTHOCTUYECKOMN
GyHKUMN pU3nYECKOil TEOPUH, POIIb
dbuznyeckoi Teopuu B (POpMHUPOBAHUU
MPEICTaBICHUM 0 HU3HUECKOM
KapTUHE MUpPa, MECTO (PU3UIECKON
KapTUHBI MUPA B OOIIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

BrinonxneHnne yueOHbIX 3aJaHUM,
JIEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3UKH
10-11 xnaccoB

MPEICTABICHUM
0 MpUpPoJIe
Hroro no paszneny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOI'PAMME
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