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PaGouas nmporpamma no yuebnomy npeamety «DPusnka» (yriyOaeHHBIH ypoBeHb) (peaMeTHast
obnacte «EcTecTBeHHO-HAayUHBIE TIPEIMETHI») (J1ajee COOTBETCTBEHHO — Mporpamma mo (usuke,
¢dusnka) pazpaboTaHa Ha OCHOBE (hesiepaabHOi pabodei MporpaMMbl U BKITIOYAET IMOSICHUTEIIBHYIO
3aIUCKY, CoJep)KaHue 00yUYEHUs, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS MPOIPAMMBI IO (PH3HKE.

[MOACHUTEJIbBHASA 3ATIMCKA

JlanHasg Tporpamma OIpeAessieT 00s3aTeNibHOe IPEIMETHOE COJEpKAHUE, YCTaHABIMBACT
NPUMEPHOE pacrpe/ieiecHue YIeOHbIX YaCOB [0 TEMAaTHYECKUM pa3JieliaM Kypca U peKOMEHIyeMYHO
MIOCJIEIOBATEIBHOCTh M3YYEHUSI TEM M Pa3JIeNIOB YUeOHOTO MpeaMeTa ¢ y4ETOM MEXITPEIMETHBIX
Y BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro TIpollecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuarormuxcst. IIporpamma maét mnpencTaBlieHHE O LENSX, COJEpKAHHWH, OOIIEH cTpareruu
00y4eHUsI, BOCIIUTAHUS M PA3BUTHUS OOYUAIOIINXCS CPEICTBAMU y4eOHOro npenmera «Du3rka» Ha
yriryOIEHHOM YPOBHE.

N3ydyenne kypca Qusuku  yriayOnEHHOTO  YpOBHS — TMO3BOJSIET — pEaM30BaTh  33j1a4yd
npo(heCCHOHATIFHON OpPUEHTALINH, HANpaBJICHO HA CO3/AaHWE YCJIOBHW IS TIPOSBICHUS CBOUX
UHTEIUICKTYQJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaXKIBIM yYalMMCS, KOTOPbIE HEOOXOAUMBI JIIs
MIPOJIOJDKEHHSI 00pa30BaHMsl B BBICIIINX YUEOHBIX 3aBEICHHSX 110 PA3IMYHBIM (PU3UKO-TEXHUUECKIM
Y MH)KCHEPHBIM CIEIUATBHOCTSIM.

B nporpamMe omnpenenstoTcs miIaHupyeMble pe3ybTaThl OCBOSHHS Kypca (QH3UKH Ha YPOBHE
cpeaHero o0IIero o0pa3oBaHus: JUYHOCTHBIC, METAIIPEAMETHBIC, PEIMETHBIE (Ha YIiyOIEHHOM
ypoBHe). Hay4HO-MeTOM0I0rH4YecKOl OCHOBOUM ISl pa3paboTku TpeOOBaHWH K JTMYHOCTHBIM,
METAINPEIMETHBIM U MPEJAMETHBIM ~ pe3yJibTaTaM OOYYaloLIMXCs, OCBOUBIIMX IPOrPaMMy
cpenHero o01ero o0pa3oBaHus Ha yTriayOIEHHOM YPOBHE, SBIISIETCS CHCTEMHO-IEATEIIBHOCTHBIN
MOJIXO/I.

IIporpamma BKIrOYaeT:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (M3MKH Ha YIiyO-IEHHOM YpOBHE, B TOM YHCJIC
MIPEIMETHBIEC PE3YIBTATHI IO TOAaM O0yUYCHHS;

coliep;kanue yuyeoHoro npeamera « @u3nka» Mo rogam o0ydeHus;

MPUMEPHOE TeMaTHYeCcKOe TUNIAHMPOBAHNE C YKa3aHUEM KOJIMYECTBA YaCOB HA U3yUEHHE KaXI0H
TEMbI W IPUMEPHOIN XapaKTEPUCTUKON yueOHON AEATeTbHOCTH yYalluXCcs, peaau3yeMon MpH
W3YYCHHUH ITHX TEM.

[IporpaMMa nMeeT MpUMEPHBIN XapaKTep U MOKET ObITh MCIOJIb30BAaHA YUUTENSIMH (U3UKH
JUTSL COCTABIICHUS] CBOMX Pa0OYHX IPOTPAMM.

[IpumepHass pabouass mporpaMma HE CKOBBIBA€T TBOPUYECKYI0 WHHIIMATUBY YYHTENEH
U TIPEIOCTABIISIET BO3MOXKHOCTH ISl  pEATM3allid  PAa3IMYHBIX METOAMYECKHX MOIXO0/I0B
K MIPENOJaBaHUIO0
¢u3uKy Ha yriayONEHHOM ypOBHE MPH YCIOBHH COXPAaHEHHS 00s3aTEIbHON YacTH COAEPIKaHUS
Kypca. KonnuecTBo yacoB B TEMaTUYECKOM INIAHUPOBAHUU HA U3YUYEHUE KaXION TEMBI SBISETCS
OpPUEHTUPOBOYHBIM U MOXET OBITh U3MEHEHO KaK B CTOPOHY YMEHBIIICHHUS, TaK U YBEIUYCHUS B
3aBUCHUMOCTH OT peaJN3yeMbIX METOAMYECKHX IIOAXOJ0B U YPOBHSA MOATOTOBIECHHOCTH
YYaIIAXCS.

OBILIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «®U3UKA»

dm3nka Kak Hayka O Hanmbolsiee OOIMX 3aKOHAX MPUPOMIBI, BBICTYNAs B KQUeCTBE y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKIIAJ B CUCTEMY 3HAaHUN 00 OKpYyKarolleM MHpE.
[IkombHBI Kypc (U3NKH — CHCTEMOOOPa3yIOUIMA Il €CTeCTBEHHO--HAYYHBIX yUEOHBIX
MPEeIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUN, N3y4aeMbIX
xumuel, ouonorueit, gusznyeckoil reorpadueit u actpoHoMmueil.Micronb3oBaHue u aKTUBHOE
npuUMeHeHne (DU3MUECKUX 3HAHUN OMpeAeNuio XapakTep M OypHOE pa3BUTHE Pa3HOOOpA3HBIX
TEXHOJIOTHH B cepe DSHEPreTHKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TIIONYYECHHUS HOBBIX
MaTepuasoB C 33JaHHBIMH CBONCTBaMH U Ap. M3ydeHuwe (PU3UKA BHOCUT OCHOBHOW BKJIAJ
B (DOpPMUPOBAaHUE €CTECTBCHHO-HAYYHOH KApTHUHBI MHpa ydYalmuxcs, B GOPMHpPOBAHHE yMECHUMN



IPUMEHSTh HAy4YHBIH METOJ TIO3HAHMS ITPU BBIOJHEHUU UMHU Y4E€OHBIX UCCIIEI0OBAHUI.

B ocHOBY Kypca (pu3uku cpeHe IIKOIIBI MTOJI0KEH PsiT UACH, KOTOPBIE MOXXHO PacCMaTPHUBATh
KaK [IPUHLUIIBI €r0 OCTPOSHHUS.

Wnes unenoctHocTu. B cOOTBETCTBUU € HEM Kypce SIBISIETCSA JIOTUYECKM 3aBEPUIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCEX pa3esioB (PU3UKH, BKIHOYAET KaK BOMNPOCHI KJIACCHUECKOM, Tak
U COBPEMEHHOH (U3UKH.

Wnes renepanuzanuu. B cooTBeTCTBUM € HEl Marepuan Kypca (U3MKU OOBEIUHEH BOKPYT
¢usnueckux Teopuid. Bemymmm B Kypce sBisgercs  (GopMuUpOBaHHE —IpEACTaBICHUI
0 CTPYKTYPHBIX YPOBHSIX MaTepuH, BELIECTBE U MOJIE.

WNnes rymanurapusanuu. EE peanusanus npeanosiaraeT MCIOJIb30BaHUE TI'yMaHUTapHOIO
noTeHuana GU3NYeCKol HayKH, OCMBICICHUE CBA3M PA3BUTUSA (PU3UKHU C Pa3BUTHEM OOILIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMH MTPOOIeMaMHu.

Wnesa npukinagHoi HampaBieHHocTd. Kypce ¢usuku yriayOGnéHHOro ypoBHsS HpeArosaraer
3HAKOMCTBO C IIMPOKHM KPYI'OM TEXHUYECKHUX M TEXHOJIOTMUECKUX IPUIOKEHUM W3YYEHHBIX
Teopuil ¥ 3akoHOB. IIpu 53TOM paccMaTpuUBalOTCA Ha YpPOBHE OOLIMX IPEICTABICHHUM
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA U TEXHOJIOTUH.

Wnes »skosorumsanuy peajusyercs IOCPEICTBOM BBEJCHMS 3JIEMEHTOB  COJEpKaHMs,
MOCBSIIEHHBIX 3KOJIOIMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHEM
TE€XHUKU U TEXHOJIOTHH, a TakKe 00CYKIeHUs MpoOJIeM palMOHAIBLHOIO MPHPOJIONIONIB30BAHMS
¥ 9KOJIOTMYEeCKON 0€30IacHOCTH.

OcBoeHne cojepkaHusi MPOrpaMMBbl JOJDKHO OBITh IOCTPOEHO HAa MPUHIMUIAX CHCTEMHO-
JesTeNIbHOCTHOrO nonaxona. /Jlns ¢usuku peanuzanus STHUX HPUHLUIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeWcTByomero (akropa
yuebHoro mpouecca. Jlus yriayOia€HHOrO ypOBHS — 3TO CHUCTEMA CaMOCTOSTENbHOIO
YUEHHUYECKOr0 HKCIIEPUMEHTA, BKIIIOYAIOILETro (PpOHTaNIbHbBIE YYEHUUYECKHE OTBITHI IPU U3yUEHUH
HOBOI'0 MaTepuaia, JabopaTopHble paboThl U pabOThl mpakTUKyma. IIpu 3TOM BO3MOXKHBI JBa
crioco0a peanu3anuu GU3NIECKOro NpakTukyma. B mepBom ciryyae npakTUKyM IIPOBOAUTCS MO0
B koHI1ie 10 u 11 kiaccoB, 1100 Mocie NepBOro U BTOPOTO MOTYTOAMM B KaXKIOM M3 3TUX KJIaCCOB.
Bropoii crtocod — 310 uHTErparus padoT NpakTUKyMa B CUCTEMY JIaOOPaTOPHBIX paboT, KOTOpPbIE
IPOBOASATCS B Ipolecce M3ydeHus pasnena (temel). [Ipum sToM mox paboramu npakTUKyma
IIOHMMAETCS CAMOCTOATEIBHOE MCCIEIOBAHHUE, KOTOPOE MPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 00001IEHHOr0 B11a O€3 MOIIAaroBOil MHCTPYKIIUH.

B mporpamme cucremMa y4eHHYECKOrO IKCIEPUMEHTA, JIAOOPATOPHBIX pabOT M MPAKTUKyMa
IpeJICTaBIeHa €AUHBIM epeuHeM. BeIOOp TeMaTHKy JUIsl 3TUX BUJOB YUEHHUECKUX IPAKTHUECKUX
paboT OCyIIECTBIISIETCS yYaCTHUKaMU OOpa30BaTENILHOTO IpOLecca UCXOAs U3 OCOOEHHOCTEH
MOYpPOYHOrO TMJIAHUPOBAHUS M OCHaIleHHUs KaOuHera ¢usuku. [Ipm 3TomM obecneunBaeTcs
OBJIQICHUE OOYYalOIUMKCS YMEHUSMH TPOBOJUTH IMpsMbIE U KOCBEHHBIE HM3MEpEHMS,
UCCJIEIOBaHMSI 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U MOCTAHOBKY OIIBITOB 10 IPOBEPKE
IIPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME y/AeNseTCsl pElIeHUI0 pacu€THBIX U KauyeCTBEHHbIX 3a/1ad. [Ipu atom st

pacuéTHBIX 3a7ad INPHOPUTETOM SBJISAIOTCA 3aJauyd C SBHO 33JaHHOM M HESIBHO 3aJlaHHOU
(bu3nYeCKO MOIENBIO, TIO3BOJISIONINE TPUMEHSATh H3yUE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO pa3jena Kypca, TaK W MHTETpUpPYS NPUMEHEHUE 3HAHWW W3 pas3HbIX pasnenon. s
KaueCTBEHHBIX 3aJa4 IPUOPUTETOM SBISIOTCA 3aJaHus Ha OOBsSCHEHHE / TMpeacKa3zaHue
npoTeKaHus (PU3NYECKHX SBICHUH M MPOLIECCOB B OKPY’KAIOLIEH XU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu Al CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboBanusmMu @I'OC COO k marepHasbHO--TEXHUYECKOMY OOECIIeUCHHIO
y4eOHOro mporecca Kypc GU3UKUA YrIIyOJIEHHOTO YPOBHS B CPEAHEN IIKOJIE TOJDKEH M3ydaThbCst
B YCJIOBUSIX TIpeAMETHOro kKabuHeta. B xabunere ¢u3uMKH [OMKHO OBITH HEOO0XOAUMOE
nabopaTtopHoe 000pyA0BaHUE ISl BHIIOJIHEHUS YKa3aHHBIX B IPOrpaMMe YUYEHUYECKHUX OIBITOB,
71a00paTOPHBIX PabOT U padOT MPAKTUKYMa, a TAKXKE IEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemoHCTpanimoHHOE  OoOopynmoBaHue  (QoOpMUPYETCSl B COOTBETCTBHU € MPUHITUTIOM



MUHMMAaJIbHON JOCTaTOYHOCTH M OO0ECleYMBAET IOCTAHOBKY IE€PEUYMCICHHBIX B IIpOrpamMme
KJIFOUEBBIX JIEMOHCTPALMH JJIs UCCIEA0BAHNS N3Y4aeMbIX SIBJIEHUI U MPOLIECCOB, SIMIINPUUECKUX
U QyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX ITPUMEHEHUH.

JIaGopatopHoe 000pyAOBaHHE ISl YYCHHUYECKHX MPAKTUYECKHX padoT (popmupyercs B BUIE
TEMaTUYEeCKUX KOMIUIEKTOB M oOecrieuyuBaeTcs B pacyére OJHOro KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOTO 0O0OpYyIOBaHUS JOJDKHBI OBITh
[IOCTPOCHBl HAa KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX M LU(POBBIX MPUOOPOB, a TAKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(POBBIX JTAOOPATOPHIA.

LEJIM U3YUEHUS YUEBHOI'O ITIPEAMETA «®U3NKA»

OCHOBHBIMU HETSAMH U3Y4YeHUS! PU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCA:

(dopMHpoBaHHE HMHTEpeca M CTPEMIIEHUS OOydYarolluxcs K HaydYHOMY HW3YyYEHHUIO IPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pasBUTHE MPEICTABICHUNA O HAYyYHOM METO/€ NO3HAaHUSA M (POPMUPOBAHUE HCCIIEA0BATENBCKOTO
OTHOLIEHHUSI K OKPY’KaIOLUM SIBICHUSIM;

(bopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOEHUS MaTepuu
U QyHIaMEHTAILHBIX 3aKOHOB (PH3HKH;

dbopmMHpoBaHUE YMEHHI OOBICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUHM U HAYyYHbBIX
JI0Ka3aTeNbCTB;

(dbopMHpoBaHUE NpEACTaBICHUN O posid (U3MKU A Pa3BUTUS JAPYIMX €CTECTBEHHBIX Hayk,
TEXHUKHU U TEXHOJIOTHUl;

pasBUTHE MPEACTaBICHUN O BO3MOXHBIX cepax Oynymieil mpodeccuoHaIbHON JeATeNIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K JalbHEHIIEMY O0YYECHHUIO B TOM HAIIPABIICHHH.
JlocTrKeHue 3TUX 1elieil o0ecrieunBaeTcs pelieHneM CIeyoMX 3a/1a4 B IIPoLecce U3yUeHUs

Kypca (pU3MKU Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHuUs:

nproOpeTeHre CUCTeMbl 3HaHUH 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUsX,
BKIIIOYAass MEXaHUKY, MOJEKYJSIpHYI (HU3HKY, S3JCKTPOIMHAMHKY, KBAaHTOBYIO (DHU3HKY
U 3JIEMEHTHI acTPO(U3HKH;

dbopMupoBaHHE YMEHUII NPUMEHATHh TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHUS (PU3HUYECKUX
ABJICHUH B IIPUPOJIE U JUISl IPUHATHUS PAKTUYECKUX PEIICHNN B TOBCEIHEBHOM JKHU3HY;

OCBOEHHUE CIIOCOOOB pEIIeHUs Pa3IUYHbIX 33/1a4 C IBHO 3aJ]aHHON (PU3MUECKON MOJIENbIO, 3a/1a4,
MOJPa3yMEBAIOIMX CAMOCTOATENbHOE CO3/JaHue (PU3NYECKON MOJIeNH, aJIeKBaTHON yCIOBUAM
3a/1a4M, B TOM YHUCJIE 33]1a4 NHKEHEPHOTO XapaKTepa;

NOHMMaHWe  (PU3MUECKUX OCHOB M NMPUHLUIOB  JIEHCTBHS  TEXHUUYECKUX  YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, UX BIHUSHUS HAa OKPYKAIOIIYIO CPELY;

OBJIQJICHUE METOJAAMU  CaMOCTOATENbHOTO  IUIAHUPOBAHMS M NMPOBENCHUS  (PU3UUECKUX
HKCIIEPUMEHTOB, aHalW3a U MHTEpIpeTanuu WHPOpPMALUH, ONpEIENIEHUs JTOCTOBEPHOCTH
MIOJIy4YE€HHOT'O pEe3yJIbTara;

CO3/IaHUE YCJIOBUWA i1 PAa3BUTUS YMEHUM MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOM
NeSITeIbHOCTH; pa3BUTHE MHTepeca K chepaM MpodecCHOHATBHON EATEIbHOCTH, CBSI3aHHOM
¢ (hUBUKOM.

MECTO YYEBHOI'O ITPE/IMETA «®H1U3UKA» B YYHEEHOM IIJIAHE

B cootrBerctBun ¢ ®I'OC COO yriyOn€HHBIM ypoBEeHb H3Y4YeHMs] y4eOHOro mpeaMmeTa
«®u3nka» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHMs BbIOMpaeTcss OO0yYaroUUMHCA,
IUTAHUPYIOMIMMHU  TIPOJIOJDKEHHE OO0pa30BaHUS IO CHEHUAIBHOCTSAM  (PU3HKO-TEXHHYECKOTO
npodus.

VY4eOHBIM TUTAHOM TIPETYCMOTPEHO n3ydeHne ¢pu3uku B 00béme 340 1 3a 1Ba roja 00ydeHus:
54 B Henemo B 10 n 11 kiaccax.

COIAEPXAHUME YYEBHOI'O KYPCA

5 10 kaace
PA3JIEJI 1. HAYYHbLIM METO/] ITO3HAHW S [TPHUPO/IbI
®du3uka — (¢yHIaMEHTalbHAasg Hayka o npupoje. HaydHblii MeTon MO3HAHWS U METOJIBI

uccieoBaHus GU3NYECKUX SIBJICHUH. DKCIEPUMEHT U TEOpPHUS B MPOLECCe MO3HAHUS MPUPO/IBL.



HaGmronenne wuskcnepumeHT B pusuke. CrocoObl  u3MepeHHs (PU3WYECKUX  BEIMYWH
(aHanoroBble ¥ IUPPOBBIE U3MEPHUTEIBLHBIC MPUOOPHI, KOMIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).
[TorpemrHocT  u3MepeHud  GU3MYECKUX  BEMUWYMH  (aOCOJIOTHAs M OTHOCHUTEJIbHAs).
MonenupoBanue GU3NYECKUX SIBICHUN U TPOIECCOB (MaTepUabHAas TOUKA, a0COIIOTHO TBEPOC
TEJ0, UJIeajgbHasl KUJIKOCTh, UICANBHBIA ra3, TOYCUHBIN 3apsn). [ umnoreza. Ou3ndecKuii 3aKoH,
TPaHUIBI €ro MpuMeHUMocTu. Pusnyeckas teopus. Poiab u MecTto ¢us3uku B GOpPMHUPOBAHHUH
COBPEMEHHOM HAyYHON KapTUHBI MUPA, B IPAKTUYECKON JEATEIbHOCTH JIFOIEH.
YueHnuecKuii 3KCIIEpUMEHT, J1Ja0OpaTopHbIE paOOThI, TPAKTUKYM
W3mepenre cuilbl TOKAa U HANPSKEHUS B LIETIM [MOCTOSIHHOIO TOKA IPY IMOMOIIM aHAJIOTOBBIX
U II(PPOBBIX U3MEPUTEIBHBIX PHOOPOB.
3nakoMcTBO ¢ 1ugpoBoil nmaboparopueir mo ¢usuke. [Ipumepsr usmepenus Qusnueckux
BEJIMYUH IPU MOMOIIH KOMIIBIOTEPHBIX IATYUKOB.
Pa3nen 2. Mexauuka
Tema 1. Kunematuka. Mexanuueckoe aBuxenne. OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBUXKEHUS.
Cucrema orcuéra. [Ipsimast u oOpaTHas 3a7aun MEXaHUKH.
Pannyc-BekTop MarepuanbHOM TOUKH, €r0 IPOEKIMU HAa OCH CUCTEMBI KOOpAUHAT. Tpaekropus.
[lepememienne, CcKOpocTh (CpemHssi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHOM TOYKH, MX MPOCKIMM HA OCH CHUCTeMbl KoopauHaT. CloKeHHE MepeMenIeHHA
U CIIO)KEHUE CKOpOocTeil. PaBHOMEpHOE U PaBHOYCKOPEHHOE MNPSIMOJUHEWHOE JIBHXKCHHE.
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaT€pUalb-HOU TOYKU OT BPEMEHH U UX
rpaduxu. CBoOoAHOE NajieHue. Y cKopeHre cBOOOIHOTO maieHus. J[BikeHue Tena, OpoieHHOro
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKU
oT BpeMeHU U ux rpaduxu. KpuBonmuneiiHoe nBmkeHHe. J[BkeHHE MaTepUaIbHOW TOYKH IO
OKPYKHOCTH.  YIJOBas W JIMHEWHAasA  CKOPOCTb. [lepuon  wmyacrora  oOpareHus.
LlenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIMATbHOE) M TIOJIHOE YCKOpEHHE
MaTepUaIbHOU TOYKH.
Texnuueckue ycmpoticmea u mexHoai02uieckKue npoyeccovl: CIUA0OMETP, JBUKEHUE CHApSIOB,
LETHbIE, MeCTepEHYaThIe U PEMEHHBIE MIepeIad, CKOPOCTHBIE TU(THI.
Jemoncmpayuu
Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.
CrniocoObI uccae10BaHus ABMKESHUN.
NnnrocTparnus nmpeneasHoro nepexoaa U i3MepeHue MrHOBEHHOM CKOPOCTH.
[TpeoOpazoBanre ABMKEHUI C UCTIOTB30BAHUEM MEXAHU3MOB.
[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTRE.
Habmroenue nprxeHus Tena, OpoieHHOro Mo YTIOM K TOPU30HTY U TOPH30HTAIBHO.
Hamnpasnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.
[TpeoOpazoBaHue yriioBOi CKOPOCTH B PEAYKTOPE.
CpaBHeHHE IMyTeH, TPAeKTOPUH, CKOPOCTEH NBIXKEHHS OJHOTO M TOTO K€ Tella B Pa3HBIX
CUCTEMAaxX OTCYETA.
Yuenuueckuii skcnepumenm, nadopamopnvie padomot, npaKmuKym
N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.
N3mepenne yCKOpEeHHs MPHU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBHKEHHH 110 HAKJIOHHOM
MIJIOCKOCTH.
WccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBHKEHUH.
H3mepenne yckopeHHUs CBOOOAHOTO MmajieHusi (PEeKOMEHIOBAHO HCIONIb30BaHUE HU(POBOH
nabopaTopun).
W3ydyenue IBUKEHHS Tena, OPOIIEHHOTO TOPU3OHTANBHO. [IpoBepka TUMOTE3Bl O MPSMOMA
MPOTIOPITMOHATHHOM 3aBUCUMOCTH MEXK/Ty JATBHOCTBIO TTOJIETa M HAYaJbHOM CKOPOCTHIO TEIa.
N3yuenue nBUKEHUA TeJa MO OKPYKHOCTU € TOCTOSHHOU MO MOJIYJIF0 CKOPOCTHIO.
UccnenoBanne 3aBUCMMOCTH TepuoAa OOpalieHuss KOHHYECKOTO MAasTHHKAa OT €ro
apamMeTpoB.
Tema 2. Jlunamuka



ITepBoiii 3axkoH Hprotona. MuepuuanbHbie cucteMbl oTcuéra. [[pHHIMII OTHOCUTEIBLHOCTH
[Nanunes. HennepuanbHble CUCTEMBI OTCUETA (OMpPEEICHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIUI cyneprno3uiuy Cull.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpetuii 3akoH HproTOHA [1711 MaTepraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUs. DKBUBAJICHTHOCTh IPAaBUTALIMOHHON 1 MHEPTHOU MAaCCHI.

Cuna 1spkecTd. 3aBUCHUMOCTh YCKOPEHUS CBOOOTHOTO MaJIeHHUs OT BBICOTHI HaJl TOBEPXHOCTHIO
IUTAHETHI U OT reorpaduyeckoil mupoThl. JBrkeHUe HEOSCHBIX TE W UX CITyTHHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXyILIErocs ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBKEHUS U cuia TpeHus nokos. Koagdummenrt
TpeHusi. Cuia CONMpPOTUBIICHUS MPU JBMXKCHHH Teja B KUJIKOCTU WUIIU rasze, e€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOTO JIBUKECHHUSL.

Hasnenue. 'mapocraruueckoe gasienue. Cuna Apxumena.

Texnuueckue ycmpoucmea U mexHoI02u4ecKue npoyeccvl: TONIIUIHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

HabGmronenue nrkeHus Te1 B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMaX OTCUETA.
[IpuHUUIT OTHOCUTEIBHOCTH.
Kauenne naByX NWJIMHIPOB WM MIAPOB Pa3HONM MacChl C OJMHAKOBBIM YCKOpPEHHEM
OTHOCUTEIIbHO HEMHEPLIMAIIBHOW CUCTEMBI OTCUETA.
CpaBHeHHE paBHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEJIY CHJI C IPOU3BEIACHUEM MACCHI TeJla Ha
€ro yCKOpPEHHE B MHEPLMAIIBHOW CUCTEME OTCUETA.
PaBeHCTBO ciJT, BOBHHUKAIOIIHMX B PE3YJILTATE B3AUMOJICUCTBUS TEJL.
N3mepenne macc 1o B3auMoIEHCTBUIO.
HesecomocTs.
Bec Tena npu yCKOPEHHOM MOIBEME U MAJICHUU.
[{enTpoOEKHBIE MEXaHU3MBI.
CpaBHEHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, npaxmuxKym

H3mepeHne paBHOACHCTBYIOIICH CUJI P IBMXKEHUU OpycKa 1Mo HAKJIOHHOM MIOCKOCTH.
[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHU JIBUKEHUS OpyCKa MO HAKIIOHHOM TIOCKOCTH
Ha 3a/IaHHO€ PACCTOSIHUE OT €r0 MaccChl.
WccnenoBanue 3aBUCUMOCTH CHJI YIOPYTOCTH, BO3HHUKAIOIIUX B MPYXXHHE U PE3MHOBOM
o0pas1e, OT Ux 1edopMalny.
N3yuenune nBUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHIl OJIOK.
W3mepenune koddpduiineHta TpeHHUS MO BETUYMHE YIIIOBOTO Kod(duiMeHTa 3aBUCUMOCTU
Fip(N).
HccnenoBanue IBUKEHHUS OpyCcKa MO HAKIOHHOM TUIOCKOCTH C IEPEMEHHBIM KO3 (HUIIHEHTOM
TpEHUS.
N3yueHue ABUXKEHUS rpy3a HA BaJly C TPEHUEM.

Tema 3. Cratuka TBEpIOro TENA

AbcomtotHo TBEpmoe Teno. [locTymaTenbHOe W BpaliaTelbHOE JBIKEHHE TBEPAOTO Tena.
MoMeHT cwiIbl OTHOCHUTENBHO ocu BpamieHus. [lmedo cumbl. CrokeHue CUJl, TPHIOKEHHBIX
K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeA.

YcToliunBoe, HeycToiUMBOE, Oe3pa3TuIHOe paBHOBECHE.

Texuuueckue ycmpoticmea u mexHojo2udeckue npoyeccyl: KpOHIITEWH, CTPOUTENbHBIN KpaH,
peméTryarbie KOHCTPYKIUU.

Jemoncmpayuu

VYcnoBust paBHOBeCHS.
Bunsl paBHOBecCHS.



Yuenuueckuit sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym
HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOILETO OCh BPALCHUS.
KoHcTpynpoBaHue KpOHIITEWHOB U Pacy€T CUJI yIPYTOCTH.

N3yuyeHue yCTOWYMBOCTH TBEPAOIO TEJIa, UMEIOIIETO IIOIIA/(b OIIOPHI.
Tema 4. 3akOHBI COXpaHEHMsI B MEXaHUKE

NMnynec MarepuanbHOM TOYKM, CUCTEMBI MaTEpHUANbHBIX To4eK. LleHTp Macc cucremsl
MaTepUaIbHBIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTPa Macc.

NMMitynbc cuiibl 1 M13MEHEHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHMsI UMILYJIbCA.

PeakTuBHOE ABUXKEHUE.

MowMmeHT uMItysbca MaTepuanbHON ToukH. [IpencraBienne o COXpaHEeHUM MOMEHTA UMITYJIbCa
B LICHTPAJIbHBIX IOJIAX.

Pabora cunbl Ha MajloM U Ha KOHEYHOM NepemenieHnd. ['papuueckoe npeacraBieHre padoThl
CHUJIBL.

MOoONIHOCTh CHJIBI.

Kunernueckas sHeprus MmarepuajibHoi Touku. Teopema 00 N3MEHEHNH KHHETUUECKON SHEPTUU
MaTepUaIbHON TOUKH.

[lorenuumaneHple W HeMOTEHUHANbHBIE Ccwibl. [loreHnmansHas oHeprus. I[loreHumanbHas
SHeprus ynpyro naegopMupoBaHHON NpykKuHBI. [loTeHLnanbHas 3HEprus Tejaa B OAHOPOIHOM
rpaBUTAMOHHOM I1os€e. [loTeHnumanpHas 3HEprus Tena B FPaBUTALIMOHHOM I10JI€ OJHOPOIHOTO
mapa (BHyTpHU U BHe 11apa). Bropas kocMuueckast CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13p pabOThl HEMOTEHIUAIBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOW SHEPruu CUCTEMBI TEI.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHUH.

Yipyrue n Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymnm [Uisi MAEANbHOM JKUIKOCTH Kak CIEICTBHE 3aKOHA COXPaHECHMS
MEXaHUYECKON YHEPTUU.

Texnuueckue ycmpoucmea u mexHoi02u4ecKue npoyeccol. JBUKEHUE PAKET, BOLOMET, KONED,
NPYXUHHBIN TUCTOJET, THPOCKOI, (UTYpPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

W3mepenrie MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Tea Npy COBEPILIEHUH PaOOTHI.

B3anmuble npeBpaleHuss KHHETUYECKON U MMOTEHIMAIbHOW dHEPrUuil MpHU JEHUCTBUH HA TEJIO
CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJAECHUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, npaKmuxKym

1. I3mepenue ummynbca Tena 1o TOpMO3HOMY ITyTH.

2.

W3mepeHue cuibl TATH, CKOPOCTH MOJEINN AJIEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

3. CpaBHEHUE U3MEHEHUS UMITYJIbCA T€JIAa C UMITYJIBCOM CHJIBL.

4. UccnenoBaHue COXpaHEHUsI UMIYJIbCa MPU YIIPYTOM B3aUMOJICHCTBUU.

5. I3mepenne KWHETHUECKOW SHEPTUH Tejla 10 TOPMO3HOMY IYyTH.

6. CpaBHEeHHE U3MEHEHHSI TOTCHITNALHOW YHEPTUH MPYKUHBI ¢ pabOTOI CHITBI TPEHHUSI.

7. Onpenenenne paboThl CUIIBI TPEHUS MPH IBMKEHUU TeJa N0 HAKJIOHHOM MJI0CKOCTH.
PA3JIEJI 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKONW TEOPUU

OcHOBHbIE TOJIOKEHUS MOJeKyJsipHo-kuHetnueckod Tteopun (MKT), wux onbiTHOE
obocHoBanue. /luddysus. bpoyHoBckoe nBHkeHHE. XapaKTep IBMKEHUS U B3aMMOJCHCTBHS
yacTUll BeulecTBa. MoJenu CTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX TeNl U OObSICHEHHE CBOWMCTB
BELIECTBA HA OCHOBE 3TUX Mozened. Macca u pasmepbl Moisekyn (atromoB). KosmuecTtBo
BemiecTBa. [locrossuHas ABorazpo.



TennoBoe paBHoBecue. Temneparypa u crmocoos! e€ n3amepenus. [lkana remneparyp Lenbcus.

Mognens wupeansHoro raza B MKT: wactumbl raza JBMXKYTCS XaOTHMUECKH U HE
B3aUMOJICUCTBYIOT APYT C APYTOM.

["azoBbie 3akonbl. YpaBHeHue MenaeneeBa—Kianeitpona. AGcoitoTHas Temneparypa (1kaia
temneparyp KenbBuna). 3akon JlampTona. M3omporiecchl B H€albHOM Ta3e € MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencraBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

CBs13p MEX]ly JaBICHHEM U CPEJHEH KMHETHUYECKOM SHEprueil MOCTYNaTelIbHOIO TEIIOBOTO
JBUKEHHS MOJIEKYJT ueaabHoro ra3a (ocHoBHoe ypaBHeHue MKT uneanbHoro rasa).

CBsi3b aOCONMIOTHOM TeMIleparypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO CpEIHEH KUHETHYECKOM
SHEprue MOoCTyNaTeNnbHOrO TEIJIOBOrO IBU)KEHHS €€ YaCTHII.

Texnuueckue ycmpoucmea u mexHoi02uieckue npoyeccovl. TEpPMOMETp, OapoMeTp, MOJIyYEeHHE
HaHOMAaTEPHUAJIOB.

Jemoncmpayuu

Mopenu nBUKEHUS YaCTUL BELIECTBA.
Moens OpOYHOBCKOTO IBHIKEHUSI.
Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.
Juddysus xumxkocTen.
Mogaens onbita [lTepha.
IIpuTsxeHne MOJIEKYI.
Mopaenu KpUcTauIM4eCKUX PElETOK.
Habumonenue u uccnenoBanne U30IpOIECCOB.
Yuenuueckuii sxkcnepumenm, nadopamopnuie padomoi, npaKmuKym
HccnenoBanue mpoliecca YCTaHOBIIEHUSI TEIUIOBOTO PAaBHOBECHSI NPU TEIJIOOOMEHE MEXIY
ropsiaeit ¥ X0J0qHOM BOJOM.
W3yueHne M30TEPMUYECKOTO TMporecca (PEeKOMEHJIOBAaHO HCIONb30BaHUE HHU(POBOIA
J1a00paTOpUH).
N3ydeHue n30XopHOTO mnpouecca.
N3yuenne n306apHOro mnporecca.
IIpoBepka ypaBHEHHUS COCTOSIHUA.
Tema 2. TepmoanHamuka. TennoBble MalIMHBI

Tepmonunamuueckas (T/l) cucrema. 3ananue BHemmHUX ycnoBuid 1i1st TI cuctembl. BHennue
U BHyTpeHHue mnapamerpol. I[lapamerpel TJ[ cucrteMbl Kak cpeaHuWe 3HAUYEHUS] BEJIMYMUH,
ONKMCHIBAIOIINX €€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHauano repmogunamMuku. CamonpousBosbHas penakcanus T/[ cucTemMsl kK TemI0BOMY
PaBHOBECHIO.

Mopenb ueanbHOro ra3a B TEpMOJMHAMUKE — CHCTEMa YpaBHEHHI: ypaBHeHHe MeHnaeneeBa—
Kitaneiipona u BelpakeHHE Al BHYTPEHHEW DHEPIUU. Y CIOBHS NPUMEHMMOCTH JTOW MOJIENHN:
HU3Kasg KOHIIEHTpalMs YacTUll, BBICOKHE TeMmIepaTypbl. BeipakeHue i BHYTPEHHEW SHEpPIruu
OJIHOATOMHOTI'0 MJI€AIBHOTO ra3a.

KBasucrarnueckue u HeCTaTUYECKUE TPOLIECCHI.

DOnemeHTapHas paboTa B TepMoauHamMuKke. Boruncienue padboTsl o rpaduky mporecca Ha pV-
JMarpaMmme.

Tennomnepenada kak croco® n3MeHeHUs BHyTpeHHel sHeprun T[] cuctembr 0e3 coBeplieHus
paboTsl. KoHBeKIINSA, TETIOMPO-BOJHOCTD, U3TyUCHHE.

KommuectBo Temnotsl. TermmoémMkocTs Tena. Y nenpHas 1 MOJIApHas TEIUIOEMKOCTH BEIECTBA.
VYpaBHenue Maiiepa. YenbHas TEIioTa CropaHus TOIUIMBA. Pacué€r koamyecTBa TEIJIOTH IPU
teronepenaye. [lonstre 06 agnabaTHOM Tporiecce.

[lepBriii 3ak0H TepMOAUHAMUKK. BHYyTpeHHss Heprus. KonmuuecTBo TemoTsl U paboTa Kak
Mepbl U3MEHEHN BHYTpeHHeH sHeprun T/l cuctemsl.

BTopoii 3aKOH TEPMOJAMHAMUKHU JIJI1 PABHOBECHBIX IIPOLIECCOB: UYEPE3 3aJJaHHOE PAaBHOBECHOE
cocrosiHue T/] cucteMbl MPOXOAUT €AMHCTBEHHAs aanabaTa. AGCOIIOTHAs TemMIepaTypa.



BTOopoil 3akOH TEpMOIMHAMMKHU JUIsi HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpENaTh
TEIUIOTY OT OoJiee XOJOJHOTO Tena K Oonee Harpetomy O0e3 kommeHcaruu (Kmaysuyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Tpunimne! geictBus TermnoBbix mamuH. KIT.

Makcumanbnoe 3nauenue KII. [{ukn Kapno.

DKOJIOTHYECKUE AaCHEeKThl HMCIOJIb30BAaHUS TEIUIOBBIX JBUTraTesie. TerioBoe 3arpsi3HEeHUE
OKPY’KaIOIIEeH Cpesbl.

Texnuueckue ycmpoucmea u mexHoa02U4ecKue npoyeccvl: XOJOIUIbHUK, KOHIAUIIMOHED,
TU3eTbHBIA U KapOIOpaTOpHBIM JBUTaTeNu, MapoBas TypOWHA, TOJYyYEeHHE CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3AIMUS «TEIJIOBBIX» OTXOAOB C MCIIOJNB30BAHUEM TEIUIOBOIO Hacoca,
YTHJIN3alKs OMOOPraHUYECKOr0 TOIUIMBA AJIs BEIPAOOTKH «TEIUIOBOM» U AJIEKTPOIHEPTUH.

Jemoncmpayuu

1. 3meHneHue TemnepaTypsbl IpU a1nadaTHueCKOM pacCIIMpPEHUH.

2. Bo3nymiHoe Oorumso.

3. CpaBHEHHUE YAECIbHBIX TEIUIOEMKOCTEH BEIIECTB.

4. CnocoObl U3MEHEHUS] BHYTPEHHEH SHEPTUH.

5. UccnenoBanue aanabaTHOTO mpoiiecca.

6. KoMmnproTepHble MOJIEIH TEIJIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padomoi, npaxmuKym

1. U3mepeHnue yaenbHOMl TeI0EMKOCTH.

2. VccnenoBaHue mpoliecca OCThIBaHUS BEILIECTBA.

3. UccnenoBanue agunabaTHOrO mpoliecca.

4. V3ydyeHue B3aMMOCBSI3M HEPIUU MEXKMOJIEKYJSIPHOTO B3aUMOJICUCTBUS W TEMIIEPATypbl
KUIICHUS )KUIKOCTEH.

Tewma 3. Arperatnbie cocTossHUS BeniecTBa. Da3zoBble nepexoibl

[TapooOpa3zoBanue ¥ KoHAeHcamus. Vcmapenue — u KkumneHWe.  YJelbHas  TeIIOTa
napooOpa3zoBaHusl.

Haceimmennsie 1 HeHachIleHHbIe TTapbl. KauecTBeHHAst 3aBUCHMOCTD TUIOTHOCTH W JIABJICHHS
HACBIIIEHHOTO Tapa OT TeMIlepaTyphl, MX HE3aBUCUMOCTh OT O0BEMa HACBIIIEHHOTO Mapa.
3aBUCHUMOCTH TEMIIEPATYPhl KATICHUSI OT JaBJICHUS B KUIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIBHAS BIAXKHOCTb.

Teépnoe Temo. Kpucraumdeckue uamopdHble Tena. AHU30TPONHUS CBOKMCTB KPUCTAIUIOB.
[TnaBnenue u kpucTAIM3aLKs. Y IenbHas TeryioTa riaieHus. Cyonumanusi.

Hedopmaruu BEpaoro tena. Pactsokenue u cxarue. Cnsur. Moayns FOnra. Ipenen ynpyrux
nedopmaruii.

TermoBoe pacmupeHue >KUAKOCTEH W TBEPABIX Tell, O0BEMHOE U JTUHEHHOE pacCUIUpEeHHE.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[Ipeobpa3zoBanue sHEPTUH B (Pa30BBIX MEepeXoax.

YpaBHeHUE TEIJIOBOTO OaaHca.

[ToBepxHOCcTHOE HaTskeHHE. Kod(phUIIMEHT MOBEPXHOCTHOTO HaTskeHHs. KamumisipHbie
saBJeHud. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xkuakoctH. opmyna Jlamnaca.

Texnuueckue ycmpoucmea u mexHoa02udecKue npoyeccsvl: XUIKNe KpUCTallbl, COBPEMEHHbIE
MaTepHabl.

Hemoncmpayuu

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu NnOHMKEHHOM J1aBICHUU.
N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.
OMBITEI ¢ MBUTBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnnspasie sBieHwus.



Mopaenu HEHEIOTOHOBCKOH YKUIKOCTH.
CriocoObI U3MEpEeHHsT BIKHOCTH.
HccenenoBanue HarpeBaHMs M TUIABJICHHS] KPUCTAINIMYECKOTO BEILIECTBA.
Bunsr nedopmarmii.
Hab6nronenue mansix aedopMarmii.
Yuenuueckuii sxkcnepumenm, nadopamopnvie padomot, npaxmuKkym
N3ydeHune 3akOHOMEpPHOCTEM UCTIAPEHUS KU AKOCTEH.
N3mepenue yaenbHOU TEeIUIOTHI IIIaBICHUS JIbJA.
N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.
N3mepenune abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OIIEHKAa MAcChl MIapOB B IOMEIICHUH.
H3mepenne ko3 duirienTa HoBepXHOCTHOTO HATSKEHUSI.
N3mepenue moayns FOHra.
HccnenoBanue 3aBUCMMOCTU J1ehOpMallUd PE3WHOBOTO 00paslia OT MPHIIOKEHHOH K HeMY
CHJIBI.
PA3JIEJI 4. DJIEKTPOAMHAMUKA
Tema 1. DnekTpuueckoe mosie

Onektpu3anusi Tea M €€ NPOABICHMS. JJEKTpUUYECKUW 3apsia. [[Ba BuAa 3JIEKTpUUECKHUX
3aps0B. [IpoBOTHUKH, TUAIIEKTPUKHU U MTOJIYIIPOBOJHUKH. DJIEMEHTAaPHbBIN AJIEKTPUUIECKUH 3apsi.
3aKOH COXpaHEHUsl ANEKTPUUECKOro 3apsa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onektpuyeckoe nose. Ero qeiicTBre Ha AIeKTPUYECKUE 3apsibl.

Hanpsok€nnocts  anexktpuueckoro  mnosid.  [IpoOueiid  3apsn. JluHum — HanpsokKEHHOCTH
3JEKTPUYECKOTro mosist. OTHOPOJHOE SIEKTPUUYECKOE T0JIE.

[loTeHUMaNBHOCTD 3IEKTPOCTATUYECKOTO TOJsA. Pa3HOCTh NOTEHIMANOB U HaNpsLKEHUE.
[ToTeHumanbHas 3HEprus 3apsiaa B 3JEKTpOCTaTHUECKOM Mosie. [loTeHman 31eKTpocTaTuyecKoro
noJisi. CBsA3b HANPSKEHHOCTH TOJISI U PaA3HOCTU MOTEHUUAIOB JJIsl 3JIEKTPOCTaTUYECKOrO OIS
(KaK OTHOPOAHOTO, TAK M HEOJAHOPOIHOTO).

[IpuHIMI Cyneprno3uuy dJIEKTPUUECKUX MOIEH.

ITone Toueunoro 3apsana. [lone paBHoMepHO 3apsikeHHOM cepsl. [Tone paBHOMEPHO 3apsKEHHOTO
no oobéMy mapa. Ilone paBHOMEpPHO 3apsHKEHHOM OECKOHEYHOM IUIOCKOCTH. KapTuHbl IMHUN
HaIpsLKEHHOCTY 3THX TIOJIEN M SKBUIIOTEHIINAIIBHBIX TTOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTaTUUECKOM TT0JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM TT0JIe. J{ManeKTpruyeckas IpoOHUIIaeMOCTh BEIIECTBA.

Konnencarop. DnekTpoéMKOCTh KOHIEHCATOpa. DNEKTPOEMKOCTh TIOCKOT0 KOH/IEHCATopa.

[TapannensHoe coenMHEHNE KOHAEHCATOPOB. [locnenoBaTebHOE COENMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBM>keHME 3apsKEHHON 4aCTULBI B OAHOPOJHOM IEKTPUYECKOM II0JIE.

Texnuueckue ycmpoucmea u mexHON02U4ecKue npoyeccovl: DIIEKTPOCKOI, 3AIEKTPOMETP,
AIIEKTPOCTATUYECKAs! 3allUTa, 3a3eMJICHHE 3JIEKTPOIpUOOpOB, KOHIEHCATOPbI, reHepaTop Ban ne
['paada.

Hemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apAKEHHBIX IIAPHKOB.

DNEKTPUUECKOE MOJe IBYX 3apsSKEHHBIX IJIACTHH.

Monens anekTpocTatuyeckoro reueparopa (Ban ne I'paada).

IIpOoBOTHHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTHUecKast 3allnTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOM EMKOCTH.
3aBUCHUMOCTb NIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOUIAIX IJIACTHH, PacCTOSHUSA
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAeMOCTH.

OHeprus MEKTPUUYECKOTO MOJIS 3apsyKEHHOTO KOHAEHCATOPA.

3apsiaKa U pa3psaka KOHAEHcaTopa 4epe3 pe3sucTop.



Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxKym
OrneHka cul B3auMOJCHCTBUSA 3apsKEHHBIX TEll.
HaGmionenue mpeBpamieHusi SHEPruu 3apsHKEHHOTO KOHJEHCATOpa B DHEPTUI0 HM3ITyYCHUS
CBETOUO/1A.
W3yuyeHue npoTekaHus TOKa B 1T, COAEprKallleil KOHIeHCcaTop.
Pacrnipenenenue pasHOCTH NOTEHLIMAIOB (HANIPSHKEHUS) TIPU [IOCIIE0BATEILHOM COEAMHEHUN
KOHJICHCATOPOB.
HccnenoBanue pa3psia KOHIEHCATOPA YePE3 PE3UCTOP.
Tema 2. [10CTOAHHBIN JIEKTPUUYECKUIN TOK
Cuna toka. [TocTosiHHBIN TOK.
VYcnoBus CynecTBOBaHMS MOCTOSIHHOTO AJIEKTpUYecKoro Toka. Mcrounuku Toka. Hanpshxenue
UuS/ICE.
3akon OMa JyIsl y4acTKa Lenu.
DNEKTPUUECKOE CONPOTHUBIIEHUE. 3aBUCUMOCTh COIIPOTUBIIEHHUS OJJHOPOIHOTO IIPOBOJHUKA OT
€ro JUTMHBI U TUIOIIA/IU TOTIEPEUHOr0 CeUeHUs. Y IeIbHOE COMMPOTHUBRICHUE BEILIECTRA.
[locnenoBarenbHOe, MapajieibHOE, CMEIIAHHOE COEJMHEHUE IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.
Pabota snekrpuueckoro Toka. 3akoH J[xoyns—IJleHna.
MoIHOCTb 3JEKTPUUYECKOT0 TOKA. TernoBasi MOUTHOCTD, BbIIEseMasi Ha PE3UCTOPE.
OJIC u BHyTpeHHEE CONMPOTUBIICHHE MCTOYHMUKA TOKA. 3akoH OMa nJisi MOJHOM (3aMKHYTOM)
AIEKTPUYECKON 11eTi. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHUE.
Konznencarop B 1ienu nNocTOSIHHOTO TOKaA.
Texuuueckue ycmpoucmea u mexHojio2uieckue npoyeccvl: aMIepMeTp, BOJIbTMETp, pPeocTar,
CUETUYMK AIEKTPUUYECKON IHEPTHUHU.
Jemoncmpayuu
W3mepeHue cuibl TOKa U HaIIPSKEHUSL.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMIPSKEHHUS IS PE3UCTOPA, JIAMITbI HAKaJTUBaHUS
U CBETOJINO/IA.
3aBUCUMOCTh CONPOTHUBIICHHUS UWIMHAPUYECKUX TMPOBOJAHUKOB OT JUIMHBI, [JIOIIAIA
MONEPEYHOr0 CEUYEHHUsI U MaTepuaa.
HccnenoBanue 3aBUCUMOCTH CHJTbI TOKA OT COIPOTUBIIEHHUS MTPU TOCTOSIHHOM HaIpsIKEHUU.
[Tpsimoe u3mepenne DJ[C. KopoTkoe 3aMblkaHuEe TajibBaHUYECKOI'O 3JIEMEHTa M OLIEHKa
BHYTPEHHETO CONIPOTUBIICHUS.
Cnioco0OsI coefMHEHUsT UCTOUYHUKOB Toka, DJIC GaTapeid.
HccnenoBanue pasHOCTH MOTEHIMAIOB MEXKY IOJIOCAMH MCTOYHHMKA TOKAa OT CHJIBI TOKa
B LICTIH.
Yuenuueckuii sxcnepumenm, nabopamopnsvie padomeul, npaxmuxym
HccnenoBanue CMEIaHHOTO COETUHEHUS PE3HCTOPOB.
W3mepeHue yaeapHOro CONpOTUBIIEHHS IPOBOJHUKOB.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs1 JTAMITbl HAKaJIMBAHHUS.
YBenuueHue npesena u3MepeHus amrnepmMeTpa (BOIbTMETpa).
N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHNS HCTOYHUKA TOKA.
Hccnenoanne 3asucuMoctd J/IC ranbBaHMYECKOIO 3JEMEHTA OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK]Y MOJIOCAMH MCTOYHHMKA TOKAa OT CHJIBI TOKa
B IICTIH.
HccnenoBanue 3aBUCMMOCTH TIOJI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.
Tema 3. Toku B pa3fM4YHbBIX Cpeaax
DneKkTpruYecKasi MPOBOJIUMOCTb PA3JIMUHBIX BEUIECTB. DIIEKTPOHHAS MPOBOJUMOCThH TBEPBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAIIJIOB OT TeMIieparypbl. CBEpXIIPOBOIUMOCTb.
DneKkTpuyecKuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.
[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHAs MPOBOJUMOCTD MOIYNPOBOAHUKOB. CBOMCTBA



p—n-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPBHI.

ONEeKTPUUECKUH TOK B JEKTPOJIUTAX. OJIEKTPOJIUTHYECKAs AUCCOLMALMS. OJIEKTPOJIN3.
3akonbl Dapajes s AJIEKTPOIu3a.

OnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIA U HECAMOCTOSTENBHBIN pa3psa. Paznuunble
THUIIBI CAMOCTOSITENILHOTO pa3psiaa. Monnus. [Ina3ma.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeneHue. ra3opa3psaaHble JaMIlbl, JIEKTPOHHO-
JaydeBas TpyOKa, MOJyNPOBOAHUKOBBIE MPUOOPBI: AMOA, TPAH3UCTOP, (POTOAMOMI, CBETOAUOL;
rajpBaHUKa, paQMHUPOBAHNE ME/IH, BHIIUIABKA ATIOMUHHUS, JICKTPOHHAS MUKPOCKOTIIHSI.

Jemoncmpayuu

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
[TpoBOAUMOCTH 3EKTPOIUTOB.
3akoHsb! 35ekTpoauza dapazes.
HckpoBoii pa3psa U IPOBOJUMOCTb BO3IyXa.
CpaBHeHuE NPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.
ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, npaKmuxKym
HaGnronenue snexrpoinusa.
W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.
HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.
CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JTUOJIA.
OU3NYECKUN ITIPAKTUKYM

CrnocoObl  u3MepeHusi (M3UYECKUX BEJIMYHMH C UCIIOJBb30BAaHUEM AaHAJIOTOBBIX W HU(PPOBBIX
U3MEPUTENIBHBIX IPHOOPOB M KOMITBIOTEPHBIX JTaTYUKOBBIX CUCTEM. AOCONIOTHBIE U OTHOCUTEbHbIE
HOIPELIHOCTH U3MEPEHUH (PHU3nUecKUX BeMUMH. OLeHKa MpaHul] IOIPELIHOCTEN.

IIpoBeeHne KOCBEHHBIX M3MEPEHHH, HCCIeOBaHUN 3aBUCHUMOCTEN (PU3MUECKUX BEJIMYMH,
IIPOBEpKA MPEJIOKEHHBIX TUIIOTE3 (BBIOOP M3 paboOT, ONMCAaHHBIX B TEMAaTHYECKHX pasnenax
«Y4YeHUYeCKHH SKCIIEPUMEHT, J1JAOOpaTOpPHBbIE paOOTHI, IPAKTHKYM»).

MEXIIPEAMETHBIE CBA3U

N3yuenune kypca ¢usuku yriyOnéHHoro ypoBHd B 10 Kilacce OCYIIECTBIISETCS € YYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvie nouamus, C6A3AHHLIE C U3YUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA:
SBJICHME, HayyHbI (hakT, runoresa, (pusnyeckas BENUYMHA, 3aKOH, TEOpHs, HaOII0/IEeHHeE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIbHbIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuka: Peuienne cuctemMsl ypaBHeHUi. JIuneitnas ¢pyHnkuus, napadoia, runepooia, ux
rpa¢uku u cBoiictBa. TpuUroHomerpuueckue (GpyHKIMH: CHHYC, KOCUHYC, TAaHT€HC, KOTaHI'€HC;
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPH M MX MPOEKIMH HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozusn: MexaHuueckoe IBIWKEHHUE B JKMBOW mpupone, muddysusi, ocMoc, TErmIiooOMeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXaroule  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIIMBA JJIsi BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHDKEHHE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOJE, SIEKTPUUECKUE SIBJICHUSI B )KUBOM NPUPOJE.

Xumusn: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOECHHE aTOMOB M MOJIEKYJl, MOJIb BEIECTBa,
MOJISIpHasE Macca, MOJy4YeHUE HAaHOMATEpUalloB, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, MKHUIKOCTEH U
ra3oB, XHMJKUE KPUCTAILIbI, AIEKTPUUECKHE CBOMCTBA METAIIJIOB, AIEKTPOJIMTHYECKAs AUCCOLIHALIUS,
rajJbBaHUKA, HIEKTPOHHAs! MUKPOCKOIIHSL.

T'eozpaghusa: BnaxxHOCTH BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozusn: npeodpa3zoBaHue JBWKEHHH C UCIOJB30BAHUEM MEXAHHU3MOB, YUYET CyXOro u
JKUJKOTO TPEHHsT B TEXHUKE, CTATUYECKHWE KOHCTPYKIMM (KPOHIITEHWH, pelieTyaThie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHHsI MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U T.I.), JBUTaTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,



KOHIUITMOHEP, TEXHOJIOTHU

MOJIyYEHUs COBPEMEHHBIX MaTepHUalioB, B TOM YHCIIE HAaHOMAaTEe-pUAJIOB, U HAHOTEXHOJOTHUH,
9JICKTPOCTaTHYECKasl — 3allliTa, 3a3eMJICHHUE DJICKTPONPUOOPOB, Ta30pa3psiAHBIC  JIAMIIbI,
MOJTYTIPOBOTHUKOBEIE MPUOOPHI; TAIbBAHUKA.

11 xmacc

PA3JIEJI 4. OJIEKTPOAMHAMUKA

Tema 4. MarauTtHoe 1oJjie

B3anmopeicTBue MOCTOAHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe nosie. Bektop
MarHUTHOM WHAYKUMU. [IpUHIMO Cynepno3Muuu MarHUTHBIX Mojed. JIMHUKM MarHuTHOU
WHYKIUU.

MarsuTHOE 110JIe POBOJIHKUKA ¢ TOKOM (ITPSIMOTO MPOBOJIHMKA, KATYIIKA U KPYTOBOTO BUTKA).
OmneiT DpcTena.

Cuna Amrnepa, €€ HanpaBiI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanmpaBiieHHE U MOJYJib. [[BrKeHUE 3aps>KeHHOM YacTHUIIbI B OJJHOPOIHOM
MarHuTHOM noJjie. Pabora cuisl JlopeHnia.

MarnuTHoe noje B BeniecTBe. GeppoMarHeTUKy, rapa- U 1uaMarHeTUKH.

Texnuueckue ycmpoucmea U MexHoI02UYecKue npoyeccol. TPUMEHEHHE IMOCTOSIHHBIX
MarHuTOB, 3JICKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, SJIEKTPOABUTATENb SIKOOM, yCKOpHUTENIn
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu

KapTtuna nuHUN UHIYKIIMH MATHATHOTO TIOJIS ITOJIOCOBOTO U MOJAKOBO-00Pa3HOT0 MOCTOSIHHBIX
MAarHHMTOB.

KaptrHa nuHMII MarHUTHOM MHAYKUMHU MOJIS JJIMHHOTO HPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.

B3aumMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

JHevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

HabGmronenue qrkeHUs MydKa 2JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnvie padomot, npaKmuKym

UccnenoBanue MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PaMKy C TOKOM.

N3mepenue cuisl AMmepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OrnpezenieHrie MAarHUTHON WHAYKITMU HA OCHOBE U3MEPEHUS CUIIBI AMIiepa.
Tema 5. DneKTpOMarHuTHas UHIYKLIUS

SIBneHue »>neKTpOMarHUTHOM WHAYKIMH. IloTok BekTopa MarHutHOM wuHAyKuuu. IJIC
WHIYKUWU. 3aKOH 3JIeKTpoMarHuTHo nuaykuuu dapanes. Buxpepoe anexkrpuueckoe nojie. Toku
dyxo.

O/J1C uHAYKIMHY B TPOBOJHUKE, TBUKYIIEMCS] B OJTHOPOITHOM MarHUTHOM MOJIE.

[IpaBuio JleHna.

NunyktuBHOCTh.  Karymika MHIYKTUBHOCTH B LIENM  MOCTOSHHOTO  TOKa.  SIBiieHue
camonHaykuuu. JJ1C caMOMHAYKIUY.

DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

Texnuueckue ycmpoiicmea u mexHoio2udecKkue npoyeccvl: MHAYKIUOHHAS I€4Yb, COJEHOW,
3amuTa OT JIEKTPU3AIUH TEJI IPU ABHKECHUU B MAarHUTHOM TI0J1€ 3€MJIH.

Hemoncmpayuu

HabGnronenue siBeHUs 3J€KTPOMAarHUTHON WHIYKITUH.
UccnenoBanue 3apucumoct DJ{C UHAYKIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
ITpaBuio Jlenna.



[Tanenne MarauTa B aIIOMAHUEBOU (MEHOM) TpyOe.

SIBiIeHME CAaMOMHIYKIUH.

Hccnenoanue 3aBucumoctd JJIC CaMOMHIYKIMHM OT CKOPOCTHM HM3MEHEHHs CHJIbl TOKa
B LICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padomot, nPAKMUKym

1. UccnenoBanue siBIICHUS SJIEKTPOMArHUTHOW UHTYKIIUH.

2. OnpeneneHne MHAYKIUU BUXPEBOTO MarHUTHOIO MOJIS.

3. UccnenoBanue sBJICHUS CAMOUHYKIUH.

4. COopka MOJeNIN JIEKTPOMArHUTHOTO FeHepaTopa.

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHbBI
Tema 1. Mexannueckue KojieOaHus

Konebartenpras cuctema. CBOOOIHBIE KOJICOAHMS.

I'apmonnueckue xonebanus. Kunematnueckoe U JMHAMHUYECKOE OMHCAHUE. DHEPreTUYECKOe
OonucaHue (3aKOH COXpPaHEHUsS MEXaHWYECKON 3Hepruu). BrIBoa JUHAMUYECKOrO OMUCAHUS
rapMOHHYECKHUX KOJIeOaHUI U3 UX PHEPreTUUECKOT0 M KHHEMATHYECKOTO OMHUCaHUS.

AMrmityna ¥ ¢gasa kojeOanuid. CBSI3p aMIUTUTYIbI KOJICOAHWIA WCXOIHON BEITHYHHBI
C aMILTUTy1aMU Koyie0aHHi €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon wm yactota koneOanmii. Ilepmon ManmbIx CBOOOJHBIX KOJIEOAaHWI MaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOAHBIX KONeOaHU TPYKUHHOTO MasiTHUKA.

[lonstue o 3aryxaromux kosnebGaHusiX. BoiHyXIeHHbIe KojeOaHus. Pe3onanc. PezonaHcHas
KpuBas. BiausHue 3aTyxaHusi Ha BUJ pe30HAHCHOU KPUBOIl. ABTOKOJIEOaHUS.

Texuuueckue ycmpoucmea u mMexHoOLO02UYeCKue npoyeccvl: METPOHOM, 4Yachl, Kayellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmMorpad.

Hemoncmpayuu

3anuch Kojae0aTenbHOrO ABMKCHHUS.
HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MaJIbIX KOJIEOAHH rpy3a Ha HUTH OT aMILTUTYIbl.
HccnenoBanue 3aTyxaromux Koue6aHuil U 3aBUCUMOCTH Neproa CBOOOJHBIX KOJeOaHHUH OT
COTIPOTHUBIICHUS.
HccnenoBanne koneOaHUN TIpy3a Ha MACCHBHOW TPYKHHE C IeNbl0  (OPMUPOBAHUS
Mpe/icTaBiIeHU 00 naealbHON MOJENIN PYKUHHOTO MasiTHUKA.
3aKOH COXpaHEHUs PHEPTUH MPHU KoJeOaHUIX Tpy3a Ha Mpy->KUHE.
WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.
Habmtonenue pesonanca.
Yuenuueckuii sxkcnepumenm, nadopamopnvie padomoi, npaKmuKym
H3mepenue nepuojia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U IPYKHMHHOTO MasiTHUKOB.
N3yuenne 3aKk0OHOB IBM>KEHHS TeJla B X0/1€ KoJieOaHUW Ha yIPyTroM IMOBECE.
N3yueHune NBUKEHUS HUTIHOTO MAasITHUKA.
[IpeoOpa3zoBanue SHEPTUH B IPY>KUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXaONNX KOJIeOaHUH.
WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.
Tema 2. DnekTpoMarHuTHBIE KoeOaHuUs

Konebartenpupiii  koHTYp. CBOOOJHBIC DJIEKTPOMArHUTHBIC KOJEOAHUS B HUJI€ATLHOM
konebatenbHOM KoHType. Dopmyrna Tomcona. CBs3b aMIUIMTYIBl 3apsiia KOHAEHCATOpa
C aMIUTUTYION CHJIBI TOKA B KOJIEOATEIbHOM KOHTYE.

3aK0H COXpaHEeHHs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaromue JIeKTPOMarHuTHRIE KojieOanus. BeIHYKIeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHUsI.

[lepemenHbIlt TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA Y HAIPSDKEHUS TIPH Pa3IMIHON (hOpMe 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconnanbHbIi IepeMeHHbIN TOK. Pe3uctop, KOHAEHCaTOp U KaTyIlKa MHIYKTUBHOCTU B LIS
CHHYCOUJIAJILHOTO TIEpeMEHHOT0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsHKEeHUH.

Uneanvubiii  Tpancdopmatop. IlpomsBoactBo, mepedada U NOTpeOIEHUE DIEKTPHUECKOM
SHEPTUH.



OKOJIOTMYECKHE PHUCKHM TIPU TMPOU3BOJCTBE 3JEKTpodHepruu. KynbTypa uHcCnosb30BaHUA
AJIEKTPOIHEPTUU B IOBCEIHEBHON KU3HH.

Texnuueckue ycmpoucmea u mexHoao2uiecKue npoyeccyl: NEKTPUIECKUN 3BOHOK, TeHepaTop
IIEPEMEHHOT'0 TOKA, IMHUU JIEKTponepeay.

Jemoncmpayuu
CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.
3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJI€OaHUH OT MHYYKTUBHOCTHU U EMKOCTH KOHTYpA.
OcumsuiorpaMMbl 3I€KTPOMArHUTHBIX KOJIEOaHHA.
['enepaTop He3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.
Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.
BhIHyX/1IeHHBIE CHHYCOMIaJIbHBIE KOJIEOaHHUS.
Pesucrop, karyika MHIyKTUBHOCTH U KOHAEHCATOP B LENH [IEPEMEHHOTO TOKA.
Pezonanc mnpu mocnenoBaTeabHOM COECIUHEHUU PpE3UCTOPA, KaTYIIKHM WHAYKTUBHOCTH
U KOHJIEHCATOopa.
YCTpoHCTBO U IPUHITUIT ACHCTBUS TpaHChOopMaTopa.
Monenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, npaxmuxym
Nzydenne Tpanchopmaropa.
HccnenoBaHue NMEpEeMEHHOr0 TOKAa 4Yepe3 IOCJeN0BAaTENbHO COECIUHEHHBIE KOHJEHCATOP,
KaTyIIKy U PE3UCTOP.
HaOnroeHue 31eKTpOMarHuTHOrO Pe30HaHca.
Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. MexaHuuyecKHe U 3JIEKTPOMarHUTHbIE BOJIHBI

MexaHnuyeckue BOJIHBI, YCIOBUS MX pacnpocTpaHeHus. llonepeuHsle ¥ NpoaoiIbHbIE BOJIHBI.
[lepuon, CcKOpOCTh pacmpocTpaHeHUs U AJMHAa BOJHbL. (CBOICTBA MEXaHMYECKMX BOJIH:
OTpaKeHHe, TpeIoMIIEHUE, HHTepPEepeHIHS U AUDPAKIIHSL.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HeHHE OKPY KoL cpebl.

ONEKTPOMarHUTHHIE BOJIHBI. YCIIOBHS M3JIy4YEHMs] JJIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpHUEHTAIMs BEKTOPOB , , B 3JIEKTPOMAarHUTHOMN BOJIHE.

CpolicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXEHWE,  IPEJIOMIIEHHE,  IMOJSpU3aLys,
uHTepdepeHus 1 1udpaKius.

[Ikana 3eKTpoMarHuTHHIX BOJIH. [IpMeHeHne 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paIUOCBA3U U TENEBUACHUSA. Paguonokanys.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

Texuuueckue ycmpoucmea u npakmuieckoe npumeHeHue. My3blKalbHble HHCTPYMEHTBI, pajap,
panuoNpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas AMArHOCTHKA
B TEXHUKE U MEJTUIIMHE.

Jemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TTOTIEPEYHBIX U MPOI0TBHBIX BOJH.
Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.
3aBUCUMOCTbH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHI.
Habmionenue oTpaxeHus U NPeIOMICHHS] MEXaHUYECKUX BOJIH.
Habmonenue unrepdepeHny u AMPpakiuy MEXaHM4eCKUX BOJIH.
AKyCTHYECKHI1 pe30HaHC.
CBolicTBa yJIbTpa3ByKa U €ro NPUMEHEHHUE.
HabmioneHue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYAON M 4acTOTOM KojeOaHHi.
HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHHE, MOISpU3alins,
mudpakius, tHTepEpeHIHsL.
OGHapyxeHrne HHPPAKPACHOTO U YIBTPAPHOIECTOBOTO U3ITyICHHM.
Yuenuueckuii sxcnepumenm, nabopamopusvie padomeul, npaxmuxym
N3ydenue mapaMeTpoB 3BYKOBOM BOJIHBI.



N3ydenue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
Tema 4. Ontuka

[IpsmonuHeliHOE pacrpocTpaHEHUE CBETa B OJHOpPOAHOW cpene. Jlyd cBera. TouedHslit
MCTOYHUK CBETA.

OtpaxxeHue cBera. 3akOHbI OTpaxkeHHUs cBera. [locTpoeHne n300pakeHuil B INIOCKOM 3epKajie.
Cdepuueckue 3epkana.

[Ipenomnienne cBera. 3akOHBI IpPEIOMIICHUSI CBeTa. AOCONIOTHBIA IMOKa3aTeiab MPETOMIICHUSI.
OTtHocHTEIbHBIN NTOKa3aTenb MpesomiieHus. [IoCTOSHCTBO YacTOThI CBETA M COOTHOLLIEHUE JJINH
BOJIH IIPU TIEPEX0/Ie MOHOXPOMATHYECKOI'O CBETA Yepe3 IpaHully pas3zelia IByX ONTHUYECKUX CPel.

Xopn myueit B npusme. ucnepcus ceera. CioxHbIi cocTaB Oenoro ceera. LBer.

[onHoe BHyTpeHHee oTpaxkeHue. [IpeenbHblil yroi MoaHOro BHyTPEHHET0 OTPasKEeHUSI.

Cobuparoiue 1 paccenBaromye JUH3bl. ToHKas JinH3a. POKYCHOE PacCTOSHUE U ONTHYECKAs
CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (JOKYCHOTO PACCTOSHUS TOHKOM CepruyecKoil JTUH3BI OT €&
FE€OMETPUM U OTHOCUTENILHOTO IOKA3aTelsl IPEIOMIICHUS.

dopmyJia TOHKOH JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

XoJ Jiyya, MPOILEALIETO JMH3Y MOJA IMPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTUYECKOM OCH.
[TocTpoenne n3o00paxeHuii TOUYKH U OTpe3Ka MPSMON B COOMPAIOIIMX U PACCEUBAOIINX JIMH3AX U UX
CHCTEMaX.

OnTuueckue nmpubopsl. Paspemaronias ciocoOHOCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

Bonnosas ontuka. Murepdepenuus cera. KorepeHTHbIE HCTOYHUKU. Y CIOBHUS HAOIIOACHUS
MaKCHMYyMOB U MUHUMYMOB B UHT€P(EPEHIIMOHHON KaPTUHE OT JIByX KOI€pEHTHBIX HCTOUHUKOB.
[Tpumeps! Ki1acCUYECKUX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxius cera. Judpakunonnas pemérka. Y ciioBre HaOMIOACHUS TJIAaBHBIX MaKCHMYMOB
IpU MaJJCHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

Texuuueckue ycmpoiicmea U mexHoio2uyecKue npoyeccvl: OYKW, JyNa, TEePUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETIECHUE ONTUKH, BOJJOKOHHAsl ONTHKA,
T paKIuOHHAS PEIIETKA.

Jemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HaG:roeHue nosHoOro BHyTpEeHHETo oTpaykeHust. Mojiens CBeTOBOIA.
HccnenoBanue xo/1a CBETOBBIX ITyYKOB Y€PE3 IMJIOCKOMAPAIIENIbHYIO IJIACTUHY U NPU3MY.
HccnenoBanue cBOWCTB N300paKEHUN B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn cera.

Habumroienre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydenne quppakiMOHHON PEIIETKHU.

Habmonenne nudpakiimioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipuzanuu cBeTa.

[TprMeHeHre NoIIPOUI0B JUIsl U3yUEHUSI MEXaHUYECKUX HaNPsHKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomeul, npaxmuxym

W3mepenue nokaszaresns IpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHHS OT BeIlecTBa (Ha MpUMeEpe KUIKHX
JIUH3).

N3mepenue poKyCHOTO pacCTOSIHUS PACCEHBAIOIIUX JIH3.

[Torydyenue n300pakeHUs B CUCTEME U3 MJIOCKOTO 3€pKaJia U JIMH3BIL.

[Tonyyenue n3o00paxeHus: B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBanue TenecKonm4ecKiuX CUCTEM.



Hab6mronenue audpakuuu, nHTEphEpPEHIINN U TOJIIPU3AINH CBETA.

W3ydeHue noysipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yyennie naTepdepeHIru Ja3epHOro U3IyYeHus Ha ABYX LIETISIX.

Hab6monenue nucnepcum.

Habmronenue u uccnenoBanue nudpakiinoHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tomrydenue ciekTpa U3y4eHUs: CBETOMO/1a IPU MOMOIIH TU(PAKIIMOHHON PEIIETKH.
PA3JIEJI 6. OCHOBBGI CITELTUAJILHOM TEOPUU OTHOCUTEJILHOCTH

I'panuubl NPUMEHMMOCTH KJIACCHMYECKOW MeXaHuku. llocTynaTel crneuualbHONW TEOpHUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTEpBal. [IpeobpazoBanus JlopeHia. Y cinoBre MpUIUHHOCTH.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKPAILIEHUE JJIUHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13p Macchl € 3HEPTUEN U UMITYJIbCOM PENSATUBUCTCKOM YaCTUIIbl. DHEPrUs MOKOSL.

Texnuueckue ycmpoucmea u mexHoio2udeckue npoyeccovl: CIYTHUKOBbIE NPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, npaxmuxym

OnpezneneHre WMITYJIbCA W SHEPTUU PEIATUBUCTCKUX dYacTull (1Mo ¢ororpadusM TpEeKoB
3apsHKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

PA3AEJI 7. KBAHTOBAS ®U3NKA

Tema 1. KopnyckynsipHO-BOTHOBOM Tyainu3m

PaBHOBecHOE TeruioBOE M3IIydeHHE (M3JIydeHHE abCONIOTHO YEPHOTrO Tela). 3aKOH CMEIICHUS
Buna. I'unioresa I1nanka o kBaHTax.

@®oTOHBI. DHEPrus U UMILYJIbC POTOHA.

®oroaddext. OnbiTel A. I'. CroneroBa. 3akoHbl Gortodddekra. YpaBHeHHEe DWHINTEHHA IS
doroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue ceta (B 4aCTHOCTH, JIaBJICHHE CBETa HAa aOCONIOTHO MOTJIOMIAIONIYIO B aOCOIIOTHO
oTpaxaroiyto nosepxHocts). OnbiTsl I1. H. JIeOenena.

BonHoBsle cBoiicTBa yacTuil. Bonusl e bpoitns. [{nnna Bonssl ae bpoitnsg u pazmeps! obinactu
JoKalu3aluu  ABWXKylleics wactuubl. KopnyckynspHo-BosHOBOM — ayanmusMm. Judpakuus
AJIEKTPOHOB HA KPUCTAJUIAX.

Crneunduka n3mepenuit B Mukpomupe. CooTHoleHs HeonpenenéHnocTei ['eitzendepra.

Texnuueckue ycmpoucmea u mexHor02udeckKue npoyeccvl: CIEKTPOMETpP, (OTOIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Jemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C IMHKOBOMU TJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoad¢exra.
HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHHUS MOIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.
Cseroguog.
Conneunas Oarapes.
Yuenuueckuii sxcnepumenm, nabopamopusvie padomeul, npaxmuxym
Hccnenosanue poropesucropa.
N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.
HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA Yepe3 CBETOINO/ OT HaIPSHKEHHUS.
Tewma 2. ®usuka aroma

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas moaens atoma Pesepdopra.

IToctynatsl bopa. M3nyuenue u nornomeHue GOTOHOB MPH Mepexo/ie aToMa C OAHOTO YPOBHS
SHEPTUH Ha JPYTOM.

Bunp! cniektpoB. CieKTp ypOBHEHN SHEPTUM aTOMa BOJOPOAA.

CrioHTaHHOE W BBIHYXKJIEHHOE M3TydeHue cBera. Jlasep.

Texnuueckue  ycmpoucmea U mMexXHOIO2UYeCcKUe npoyeccovl:  CIEKTPAIbHBIA  aHAIU3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.



Jemoncmpayuu
Mopnens omnbita Pesepdopra.
Hab6nronenne nuHeHvaThIX CIIEKTPOB.
YCTpOUCTBO U IEHCTBHUE CYETYMKA HOHUZUPYIOIIUX YACTHULL.
OrnpeneneHne IIMHBI BOJIHBI JIA3EPHOTO U3IIyYEHUSI.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padomot, npaxmuKkym
Hab6nronenue TMHEHYaToro crekrpa.
HccnenoBanue crekTpa pa3peskeHHOIO0 aTOMAapHOTO BOJIOPOJA W U3MEPEHHUE IMOCTOSIHHOU
PunGepra.

Tema 3. ®u3nka aTOMHOTO s1/1pa U 3JIEMEHTAPHBIX YaCTHUL]

Hyknonnas monens simpa I'eiizenOepra—INlBanenko. 3apsia sgapa. MaccoBoe 4YHCIO sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anbda-pacman. DNEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4eHHE.

3akOH paJAMOAaKTUBHOIO pacnaga. PaauoaktuBHble wu30oTOombl B npupoae. CBolicTBa
MOHU3HUPYIOLIETO U3JIyYeHUs. Biausinue painoakTHBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBEeHHBIN
don uznyuenus. Jlozumerpusi.

DHeprust CBS3HM HYKJIOHOB B sizipe. S nepHbie cuitbl. JleekT Macchl spa.

Snepusie peakiuu. [enenue u cuntes sgep. AnepHeie peaktopsl. [Ipodremsbl ympapiseMoro
TEPMOSIZICPHOTO CUHTE3a. JKOJOTUUYECKHUE ACTIEKThI PA3BUTHS SEPHONU SHEPTETUKH.

Meroabl perucTpaluuy U UCCIEA0BAHUS 3JIEMEHTAPHBIX YaCTUL.

OyHIaMEHTAIbHBIE B3aUMOJCHUCTBUA. bapuoHbl, Me30HBI W JenToHbl. lIpeacraBieHnne
o CrangaptHoi Mogenu. KBapk-TJIFoOHHast MOJIEb aAPOHOB.

®dusuka 3a npenenamu CtannapTHod Mojenu. TéMHast MaTepust U TEMHasi SHEPTHSL.

EnunctBo duznueckoil KapTUHBI MUpA.

Texuuueckue ycmpoucmea u mexHol02U4ecKue npoyeccvl: NO3UMETp, Kamepa BuibcoHna,
AEPHBI  pPEaKTop, TEPMOSICPHBI peakTop, aTroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomoi, npaKmuKym

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paaiuoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.
N3yuenune nmornomeHus 6eTa-4yacTUI] ATFOMUHUEM.

PA3JIEJI 8. SJIEMEHTbBI ACTPOHOMUU U ACTPOPU3INKI

Otanbl pa3BUTUSA acTpoHOMHH. [IpukiamHOe ¥ MUPOBO33PEHUYECKOE 3HAYCHHE ACTPOHOMUH.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU AJis 00BICHEHUS MPUPOIBI KOCMUYECKIX OOBEKTOB.

Metonel  acTpoHOMUYECKMX — uccienoBaHuil. COBpEMEHHBIE  ONTHUYECKHE  TEJIECKOIIHI,
palnoTeNeCKOIbl, BHEaTMOC(hepHas acTpOHOMHUSL.

Bun 3Bé31H0T0 HeOa. Co3Be3us, ipKue 3BE3/IbI, MNIAHETHI, UX BUAUMOE JBHUKEHUE.

Conneynas cuctema.

Comnne. ConHeunast akTUBHOCTh. McTounuk sHeprun CosHIla U 3BE3.

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CEeKTpabHBIA KJIACC — CBETUMOCTHY.
3BE3/1bI IIIABHOM MOCIEN0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB JUISI 3BE3]T TJIABHOU
MOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3. CoBpeMeHHbIE TPEICTaBICHUS O
MIPOUCXOKACHUH | 3BoJonK CoJTHIIA 1 3BE3/T. DTaIlbl )KU3HU 3BE3]T.

Mneunsiii [IyTe — nHama [Manaktuka. [lonoxxenune u nprxenue Connia B ['anaktuke. Tumnsl
rajgakTuk. Pagroramaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa60ma. Pasberanune ramaktuk. Teopus
Bbonsuioro B3peiBa. PennkroBoe n3nyueHue.

MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie nmpobieMbl acCTpOHOMUMU.

Yuenuueckue naonooenusn:

HabGnronenus 3BEé31HOT0 HEOA HEBOOPYKEHHBIM TJ1a30M C HUCIIOJIH30BAHUEM KOMIBIOTEPHBIX



MPUIIOKEHUN 71 ONPEAETICHUs MOJOXKEHHUsS HEOeCHBbIX OOBEKTOB Ha KOHKPETHYIO JaTy:

OCHOBHBIE c03Be3/11s1 CeBepHOTr0 MOMYIIAPUS U IPKUE 3BE3JBI.

HaOnronenus B teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUI.
OUBNYECKUI ITPAKTUKYM

CriocoObl m3MepeHus: (U3NYECKUX BEIMYMH C UCIOJIb30BAHMEM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTENBHBIX ~ NPUOOPOB W KOMIIBIOTEPHBIX  JaTYMKOBBIX  CUCTEM.  AOCOJIIOTHBIC
Y OTHOCUTEJIbHBIE IIOIPEIIHOCTH HW3MepeHud ¢u3nyeckux BedndyuH. OleHKa TIpaHul
IIOTPELIHOCTEM.

IIpoBeneHne KOCBEHHBIX M3MEPEHHH, MCCIEIOBAaHUN 3aBUCHUMOCTEN (PU3MUECKUX BEJIMYHMH,
NPOBEpPKa MPEAJIOKEHHBIX THUMOTE3 (BBIOOp M3 paboT, OMMCAHHBIX B TEMAaTHYECKHX pa3zenax
«Y4YeHUYEeCKUH IKCIIEPUMEHT, JJAOOPaTOPHBbIE paOOTHI, IPAKTHUKYM»).

OBOBIIAIOULIEE TIOBTOPEHUE

O06o01ieHre U cucTeMaTu3alus COAEp)KaHus pa3fesioB Kypca «MexaHukay, «MonekynspHast
¢u3uka U TepMOIMHAMUKA», «OneKkTpoauHamukay, «Komebanuss u BonHB», «OCHOBBI
CHeLMaNbHOM TEOpUH OTHOCUTEIbHOCTH», «KBaHTOBas ¢u3uka», «JI€MEHThl aCTPOHOMHUHU U
aCTPOPUHKIY.

Ponb GpU3MKN 1 aCTPOHOMUH B 3KOHOMUYECKOH, TEXHOJIOTMUECKOM, COLIMAIbHON U 3THUECKON
cdepax IesITeTbHOCTH Y€JI0BEKa; POJIb M MECTO (DM3MKH M ACTPOHOMHH B COBPEMEHHOMN HAy4YHOM
KapTHHE  MHpa; 3HAUYEHUE  OIHUCATENIbHOH,  CUCTeMaTH3Upylollel, OObICHUTEIbHON
¥ IPOTHOCTHYECKOW (PyHKIMIA (pr3nuecKor TeOpur; poib PU3HUECKON TEOPHH B (POPMUPOBAHUH
npezcTaBiIeHuit o pU3MYEeCKOl KapTUHE MUpa, MECTO (PU3NYECKOI KapTUHBI MUpa B O0ILEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O IPUPOJIE.

MEXIIPEIMETHBIE CBA31

Wzyuenue kypca ¢pusuku yriryoiaéanoro yposHs B 11 ximacce
OCYILECTBIISICTCS ¢ YUETOM COZIEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTUKH,
OuoNIoTNHN, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEMO006 HAYYHO20 NO3HAHUA:
SIBIICHWE, Hay4dHBIH (aKT, THUMO-Te3a, (U3NYecKas BEIWYHMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
HKCIEPUMEHT, MOJECITUPOBAHNE, MOJIEIb, U3MEPEHHUE, TIOIPEIIHOCTH U3MEPEHHH, N3MEPUTEIIbHBIE
npuOopsbl, udpoBas 1adopaTopusl.

Mamemamuxka: Peumienue cucteMbl ypaBHeHMH. TpuroHomerpudeckue (QYHKIMU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHT€HC; OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIIHHA.
[Tpu3Haku no100us TPEYroabHUKOB, ONIPEIeICHHE TUIOLIaAN IUIOCKUX GUryp u o0bEma Ted.

Buonozua: >nekrpuyueckue sBICHUS B )KUBOM MpUpOJE, KoneOaTeabHbIe IBUKEHUS B HKUBON
NPUPOJIE, SKOJIOTUYECKHE PHCKH TIPU TPOHM3BOJCTBE DJICKTPOIHEPTHH, OSICKTPOMArHUTHOE
3arps3HEHUE OKpY’Kalolled cpefbl, YIbTpa3ByKOBas IUArHOCTUKAa B MEAULMHE, ONTUYECKHE
SIBJICHUSI B )KUBOW MPUPOJIE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINYECKask CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

T'eocpaghua: marHuTHBIE TONMIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX PYA, (OTOCHEMKA 3EMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozus: NpUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOJBUTATEINb
SxoOu, TreHepaTOp TMEPEeMEHHOTO TOKa, WHAYKIMOHHAS TIeYb, JIMHHUW OJJIEKTpomepeaad,
AIIEKTPOABHUraTeNb, pajxap, paJAUONPUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-mneus,
yIIBTPa3BYKOBasi JMAarHOCTHKA B TEXHUKE, IMPOSKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
coJIHeyHast OaTapesi, CITyTHUKOBbIE IPUEMHUKH, SJI€pHAs SHEPTeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHSL.

ITJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O ITPEJJMETA «®U3UKA»
HA YPOBHE CPE/ITHEI'O OBLIEI'O OBPA30OBAHMUA (yrinyGneHHbIN ypOBEHD)
OcBoenune yueOHOro mnpenmera «@Pu3MKay Ha YypOBHE cpenHero oOmero o0pa3oBaHus
(yrmyOnéHHbIH  ypOBEHB) JOJDKHO OO0ECHeunBaTh JOCTHXKEHUE CIEAYIOIUX JINYHOCTHBIX,



MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3VIJIBTATHI
I'paxxnanckoe BociuTaHue:

chOpMUPOBAHHOCTh  TPAXKIAHCKOW  NO3WIMHM  OOydwaromerocs  Kak  aKTHBHOTO
U OTBETCTBEHHOTO YI€HA POCCHUICKOTO 00IIECTBA;

OPUHATHE  TPAJAWIUOHHBIX  OOINEYETOBEYECKMX T'YMaHHCTHYECKHUX M JIEMOKpPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENbHOCTh B MHTEpecax TIpakJaHCKOro oOIIecTna,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPTaHU3aLUAX;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HMHCTUTYTAaMH B COOTBETCTBHU C UX (PYHKIUSAMH
Y Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH.
[TarpuoTnueckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTH POCCUHCKOM IPpa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K rOCyJapCTBEHHBIM CHMBOJaM; JOCTKeHusiM Poccun B pusuke
U TEXHUKE.
JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC DELICHHS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B J€SITEIbHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJI/Ia B IOCTPOEHHE YCTONYMBOIO Oy IyIIIero.
DcTeTnuecKkoe BOCIIUTAHUE:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKJIKOYAas 3CTETHKY HAYyYHOTO TBOPYECTBA, IPHUCYILIETO
¢duznyecKoil HayKe.
TpynoBoe BocIUTaHUE:

MHTEpEC K Pa3IUYHbIM cdepam MpodhecCHOHATBFHONW NEATENIFHOCTH, B TOM YHCJE CBS3aHHBIM
¢ GU3MKON U TEeXHUKOH, yMEHHE COBEpIIaThb OCO3HAHHBIN BBIOOp Oyaymed mnpodeccun
U peajn30BbIBATh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JIACTH (UBMKH Ha
MPOTSHKEHUU BCEH )KU3HU.
DKOJIOTHYECKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KYyJIbTYphl, OCO3HAaHUE TIJI00AJBHOTO  XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IJJAHUPOBAHUE WU OCYIIECTBIICHHE NEHCTBUN B OKPY)KAIOLIEH Cpeleé Ha OCHOBE 3HAHUA UENei
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciIpeHue OImbITa JEATENIbHOCTH SKOJIOIMUYECKON HAaIlpaBICHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHUH 10 PU3MKe.
[lenHOCTH HAayYHOTO MO3HAHUSA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
buznyecKoil HayKu;

OCO3HAHME IICHHOCTH HAyYHOW JeATeNbHOCTH, TOTOBHOCTH B IpOLlECCe HU3yuUeHHs (DU3UKU
OCYHIECTBIISITh IPOEKTHYIO M HCCIIEA0BATENbCKYIO I€ATEIbHOCTh UHANBUIYATBHO U B TPYIIIIE.
B nporecce 1OCTHXEHUS! TMUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MPOTPAMMBI CPEHET0 OOIIETOo

oOpa3oBaHus 1mo (¢uU3MKe y O0y4arOUIMXCS COBEPLICHCTBYETCS IMOYUOHANbHBIL UHMENLIEeKN,

npernoiararomui copMUpOBaHHOCTb!

CAMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AYMOLIMOHAJIBHOE COCTOSIHUE, BUIETh
HalpaBJICeHUs Pa3BUTHUS COOCTBEHHON SMOIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0e;

camopezynuposanusi, BKIIOYAIOUIETO CaMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJICHHE, CITIOCOOHOCTD a1alITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYMPEeHHel MOmueayuu, BKIKYAIOIIENH CTPEMIIEHUE K JOCTHKEHHIO 1IEJIU U YCIIEXY, OITHMHU3M,
MHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXO/IS U3 CBOMX BO3ZMOKHOCTEI!;



amMnamuu, BKIFOYAIOed CIOCOOHOCTh TOHUMATh YMOLMOHAIBHOE COCTOSTHUE JIPYTHX, YUUTHIBATh
€ro MPH OCYIIECTBICHUHU OOLIEHHSI, CHOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHMIO;

COYUANbHBIX HABBIKOG, BKIOYAIOIUX CHOCOOHOCTh BBICTPAWBATh OTHOLIEHHUSA C APYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

METAIIPE/JIMETHBIE PE3VJIbTATbBI

YHuBepcalbHbIE 103HAaBATEIbHbBIE AEHCTBUS
ba3zoBble mornueckue necTBuUs:

CaMOCTOSITENIbHO ~ (DOPMYIUPOBATh W aKTyaJIM3HpOBaTh NpoOieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEAEIIATh LENN JEATEIbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTPUBAEMBbIX SBICHUSIX;

pa3pabarbiBaTh IUIAH pEHICHUS MPOOJEeMBbl € y4€TOM aHallM3a MMEIOMIMXCS MaTepHaIbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B IEATEIHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJSM, OLIEHUBATh
PHCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOODAWHUPOBATh ¥ BBIOJHATH  paboOTy B yCIOBHAX  PEaJbHOIO, BUPTYaJIbHOTO
U KOMOMHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.
basoBele uccnenoBarenbCKkue 1eHCTBUA:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHI U METOJaMH (PU3NIECKON HAYKH;

BJIaJICTh HaBbIKAaMM y4e€OHO-MCCIIe10BATENbCKON U MPOEKTHOM NEATEIbHOCTH B 00JaCTU (DU3UKH;
CIIOCOOHOCTBIO U F'OTOBHOCTBIO K CAaMOCTOSITEJIBHOMY TIOMCKY METOJIOB pEILEHUs 3aaay
(bu3n4ecKoro coxepkaHusl, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B IO3HAHMS;

BJIAQJIETh BUJAMM JESATEIBHOCTH [0 IIOJYYEHHIO HOBOTO 3HaHMs, €ro HMHTEepIpeTalu,
npeoOpa3oBaHUIO0 U IPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHUTYyalUsAX, B TOM YHUCIE IpH
CO3IaHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3ajJauy, BbIJIBUIaTh TUIIOTE3Y €€
pelIeHns, HaxXOIAUTh AapryMEeHThl JUIs JO0Ka3aTelbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAJIM3UPOBATH IMOJIYYEHHBIE B XOJ€ PELIEHUS 3a/lauM Pe3yJbTaThbl, KPUTUUYECKH OLIEHWBATh MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTeIbHOM AESITETbHOCTH, B TOM YHUCIIE
pU U3yYeHUH (PU3UKHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb IEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00aCTh XKU3HEACATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTh HOBBIE HJIEH, MpeaaraTb OpUrHHAIbHBIE MOAXO0Jbl U PELICHHS; CTAaBUTh MPOOIEMBI
W 3aJ1a4ud, JI0IyCKaloIie albTepHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanueii:

BJIa/IETh HaBbIKAMU IMOJIy4€HUs UHPOpMaK PU3NYECKOTO COAECPHKAHUS U3 UCTOUHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEIILHO OCYIECTBIISITh MOUCK, aHAIN3, CUCTEMATU3ALMIO U UHTEPIIPETALINIO
MH(pOpMaLlMU PA3INYHBIX BUJIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIIOJIb30BaTh CPEACTBa HMH(MOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUH B peIIeHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/1a4 C cOOJII0IeHNEM TpeOOBaHUIA
PrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTUEHBI, PECYpCOCOEepPEKEHUS, TPABOBBIX U ITHYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€30I1aCHOCTH;

co3/aBaTh TEKCThl (PU3MUECKOTrO COJAEp)KAaHUS B PA3IMYHBIX (QopmaTax C y4€TOM Ha3HauyeHUs
UHpOpPMALIMU U LIEJIeBOM ayJUTOPUHU, BBIOMpas ONTUMANBHYIO (QOpPMY NpeACTaBICHUS
U BU3yaJIM3aliH.

YHuBepcalibHble KOMMYHUKAaTUBHBIE JEHCTBUS
OO01enue:



OCYILECTBIIAThH OOIEHHE HA YPOKax (PU3UKHU U BO BHEYPOUHOH €ATEIIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(IMKTHBIX CUTYyalluid M CMATYaTh KOH(MIMKTHI;

pPa3BEPHYTO M JJIOTUYHO U3J1araTh CBOXO TOUKY 3PEHUS C HCIIOIb30BAaHUEM S3BIKOBBIX CPEIICTB.
CoBMecTHas 1€ATENbHOCTB!

IIOHUMAaThb U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUYaJIbHON paboThI;

BbIOMpPATh TEMAaTUKY U METO/Ibl COBMECTHBIX JIEHCTBUH C yué-

TOM OOLIMX UHTEPECOB U BO3MOXKHOCTEH KaXKJJ0r0 WieHa KOJIJIEKTUBA,

IPUHUMATD 1IEJI1 COBMECTHOW JIE€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH AEUCTBUS IO
e€ JOCTH)KCHMIO: COCTaBIATh IUIAH JEUCTBUM, pACHpENesaTb POIM C Y4YETOM MHEHUU
YYaCTHUKOB, 00CYkAaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAAA U KAKIOrO y4aCTHUKA
KOMaH/Ibl B OOIIUI pe3yJIbTaT Mo pa3padOTaHHBIM KpUTe-
pusM;

npepiaraTb HOBBIE IIPOEKTBI, OLIEHMBAThb MWJEH C IMO3ULHUHM HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPATErMYECKOE IOBEIACHHE B PA3IMYHbIX CUTYaLUAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

YHUBEpPCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS
Camoopranusanusi:

CaMOCTOSITENIbHO ~ OCYLIECTBJISITH ~ [TO3HABATEJIbHYIO  JESITEIBHOCTh B 00JACTH  (PU3UKHU
U ACTPOHOMUHU, BBISABIIATH MPOOJIEMBbI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pELIEHUS pacdyE€THbIX U KAaUYECTBEHHBIX 3ajad, IUIaH
BBIIOJIHEHUS] TPAKTUYECKOW pPabOThl € Y4ETOM MMEIOUIMXCS PEecCypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacumMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHN;

JieNiaTh OCO3HAHHBIN BBIOOD, ApIyMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOW HPYIUIMH B 00JacTH (PU3MKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTpPOJIB:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OLIEHHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQ/IETh HaBBIKAMM I1O3HABATEIbHOM pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUMN
Y MBICJIMTEIBHBIX IPOLECCOB, HUX Ppe3yJbTaTOB U OCHOBAHMM; WCIIOJIb30BAaTh MPUEMBI
pedraexcuu as OLIEHKH CUTYallud, BEIOOpa BEPHOIO PELLICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

[Ipunsatue cebs u Apyrux:

NpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

[MPEAMETHBIE PE3VJIBTATHI
10 kaace
B mpornecce n3yuenns kypca Gusuku yriyonénHoro ypoBHs B 10 kiacce y4eHUK HAYIHTCS:

NOHUMAaTh POJb (U3UKU B IKOHOMHYECKOH, TEXHOJOTMUECKOW, HKOJOTMUYECKOH, COLUAIbHOU
U 3TUYECKO chepax AedaTeIbHOCTH YeI0BeKa; poJib U MECTO (PU3UKU B COBPEMEHHON HayYHON
KapTUHE MHpa; 3HAUYEHUE ONUCATENbHOM, CHCTEMaTH3UpYIOIeH, OOBICHUTEIbHON
Y TIPOTHOCTHYECKON (QYHKIMI (QU3NYECKOW TEOPHUH — MEXaHUKH, MOJEKYJISIpHOU (U3NKu
U TEPMOJAMHAMUKHU;  pOJb  (QU3MUEcCKOW Teopun B (GOPMHUPOBAHUU  IPENCTABICHHM
0 (pusmuecKoi KapTUHE MUPA;

pa3inyath YCJIOBUS TNPUMEHHMOCTH Mojeied (U3NYeCKUX Tel U IpOLeccoB (SIBIECHUI):
WHepLuuajgbHas cuctemMa oTcuéra, aOCONIOTHO TBEpPAOE TEIO, MaTepualbHas TOYKa,



PaBHOYCKOPEHHOE JIBMKEHHE, CBOOOJHOE TMajJcHHE, aOCOJIOTHO yrmpyras aedopmarus,
a0CONIOTHO yMpyroe u aOCONIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH Ta3a, KHUIKOCTH
U TBEPAOro (KpUCTAIIMYECKOr0) Tela, HAeajbHBbIi ra3, TOYEUHBIM 3apsj, OJHOPOJHOE
AIEKTPUYECKOE I10JIE;

pa3nuyaTh ycJioBUs (TpaHHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHI
xapaktep (GyHIaMEHTAIBHBIX 3aKOHOB M OTPaHMUYEHHOCTh UCTIOTb30BaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBSICHATH MEXaHHMYECKHE IMPOLECChl U SBICHUS, KCIONb3ysl OCHOBHbBIC
MOJIOKEHUST ¥ 3aKOHBI MEXAHHKU (OTHOCHUTEIBHOCTh MEXaHHYECKOTO IBUKCHHS, (OPMYIIBI
KMHEMaTUKU PaBHOYCKOPEHHOIO JIBWKEHHS, mpeoOpa3zoBanusi [amunes i cKOpocTH
Y [IepeMeIlIeHus, 3aKOHbl Hbr0TOHA, TPUHLIUI OTHOCUTENBHOCTHU [ anumies, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHBI COXpPAHEHHs] MMITYyJIbCa U MEXaHMUYECKON SHEpPruu, CBSA3b PabOThI CHJIbI
C UBMECHEHUEM MEXaHUYECKON HSHEPruu, YCJIOBHUS PaBHOBECHS TBEPJOTO Teja); MPH 3TOM
HCIIOJI30BaTh MaTEMAaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKAa3bIBaTh YCIOBUS NPUMEHUMOCTH
du3nyecKuX 3aKOHOB: MpeoOpazoBanuii ['amuiesi, BTOPOro W TPEThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHUS UMITYJIbCa U MEXAaHUUYECKOW SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTECHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBHIE MIPOILIECCHI U SIBJICHUS, UCIIOIb3Ysl OCHOBHBIE TTOJIOKEHUS
MKT u 3aKkOHBI MOJEKYISIPHON (DU3UKHU M TEPMOJUHAMUKY (CBSI3b TABJICHHS HJI€aTbHOIO ra3a
CO CpeHEl KMHETHYECKOM SHEPruel TEIIOBOTO JBHXKEHUSA M KOHILIEHTpAUUenl ero MOJEKYJI,
CBSI3b TEMIIEPATypbl BEILIECTBA CO CPEAHEH KMHETHMUYECKOM 3HEprueil TEIIOBOro JIBHXKEHHS €ro
YacTull, CBS3b JABJIEHUS HJICAIBHOTO ra3a C KOHIEHTpPAUUEW MOJEKYJ U €ro TeMIepaTypou,
ypaBHeHUe MeHeneeBa—KaneipoHa, nepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
SHEPTrUM B TEIUIOBBIX IMPOIIECCAX); MPU STOM HCIOIb30BATh MATEMAaTHYECKOE BBIPAKCHHUE
3aKOHOB, YKa3bIBaTh yCIOBUs IPUMEHUMOCTU ypaBHeHUs1 MeHieneeBa—KaneipoHna;

aQHAJIM3UPOBATh U OOBACHATH DJJIEKTPUUECKHE SBJICHUS, HCIOJBb3Yys OCHOBHBIC TMOJIOXKEHUS
Y 3aKOHBI AJICKTPOJIMHAMUKH (3aKOH COXpaHEHHS SJEKTPUUYECKOTo 3apsana, 3axkoH KysoHa,
MOTEHIMAIBHOCTh 3JIEKTPOCTATHYECKOIO TMOJIA, MPUHIMIT CYNEPIO3HUIMU AIEKTPUUECKUX
MIOJIEH, MPU ITOM YKa3blBas YCJIOBHUS NIPUMEHUMOCTH 3akoHa KyloHa; a Takke NpakTUYECKU
BaKHBIE COOTHOMICHUS: 3aKOHbI OMa Jyisi ydacTKa IIeNU U JUIsl 3aMKHYTOU SJIEKTPUUYECKOMN
nenu, 3akoH [[xxoyns—IJlenna, npasuia Kupxroda, 3axonst @apazest 115 SIEKTPOIN3a);

OTMUCHIBaTh (PU3MUECKHUE MPOIIECCHI U SBJICHUSI, UCIIONIB3YS BEIMYUHBI: TIEPEMEIIICHUE, CKOPOCTD,
YCKOpPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHJIbI, JaBJIE€HUE, MMOTEHIMAIbHAas
SHEprusi,  KUHETUYeCKas  DHEprus,  MeXaHudeckas  dSHeprus, paboTta  CHUIIBI;
LEHTPOCTPEMUTENBHOE YCKOPEHUE, CUIIA TSKECTH, CUIIa YIIPYTOCTH, CUJIa TPEHHS, MOIITHOCTb,
SHEprusl B3auMOZEHCTBUsS Tena ¢ 3eMi€l BOMM3M €€ TOBEPXHOCTH, SHEPrusi yHpyrom
nedopManuu TPYKUHBI; KOJIHYECTBO TEIJIOTHI, a0CONMIOTHAs TeMIeparypa Teia, padbora
B TEPMOJIMHAMUKE, BHYTPEHHSISI SHEPTHS UJ1€aJIbHOTO OJTHOATOMHOTO Ta3a, padoTa ueaaibHOTO
raza, OTHOCUTEJbHAas BJIAXHOCTh Bo3nyxa, KIIJI wuaeasrbHOro TEMIOBOrO JBUTATENS;
ANEKTPUYECKOE TMOJIe, HANPSHKEHHOCTh AJIEKTPUYECKOTO TOJIS, HANPSHKEHHOCTH OIS
TOYEUHOI'0 3apsja WM 3apsHKEHHOTO IIapa B BaKyyMe€ H B IUAJIEKTPUKE, MOTEHIMA
ANEKTPOCTATHYECKOTO MOJS, PAa3HOCTh MOTEHIHMAIOB, AJIEKTPOJABHXKYIAs CHJIA, CUJIA TOKa,
HalpspKEHUE, MOIIHOCTh  TOKA, JJIEKTpUYECKas EMKOCTh IUIOCKOIO  KOHJEHCATOopa,
CONPOTUBJICHHE yYacTKa ILENU C MOCJIEIOBATEIbHBIM | MApaUIeIbHBIM  CO-€IMHEHUEM
PE3UCTOPOB, SHEPTHUS JIEKTPUUYECKOTO OIS KOHJIEHCATOPa;

OOBSICHITh OCOOEHHOCTH TIPOTEKaHUs (PU3UYCCKUX SIBJICHUN: MEXaHWUYECKOE JBIKEHHE, TEIUIOBOE
JBIDKEHHE 4YacTHIl BEIECTBA, TEIUIOBOE pPaBHOBECHE, OpOYHOBCKOe IBIbkeHHE, auddysus,
WCIIApEHHEe, KUIEHUE W KOHACHCAUWA, IUIAaBJICHUE W KPUCTAJUIM3AIMS, HANpPaBIEHHOCTD
TEIUIONIEPENAaY, OJIEKTPU3ALMs TeJ, OKBUIOTEHIUAIBHOCTh ITOBEPXHOCTH  3aAPSHKEHHOIO
MIPOBOIHUKA;

MPOBOAWTH HCCIEAOBAHWE 3aBUCHUMOCTH OJHOM (U3MYECKON BEMMYUHBI OT Jpyrou
C UCIOJIb30BAaHUEM TIPSIMBIX U3MEPEHHI: IPU ’TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3MUYECKUX BEIWYHH B BUJAE TpadUKOB C yu€TOM
a0COJTIOTHBIX TIOTPENTHOCTEN U3MEPEHHH, JIeTIaTh BEIBOJIBI IO pe3yIbTaTaM MCCIIEI0OBAHNS;



IPOBOJUTh KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIUYMH; MPH ITOM BBIOMpATh ONTUMAJIbHBIN
METOJ W3MEpEHHUs, OLEHHMBATh aOCONIOTHBIE M OTHOCUTEIBHBIC IOTPEIIHOCTH MPSIMBIX
Y KOCBEHHBIX U3MEPEHU;

IIPOBOAMTD OIBITHI IO IPOBEPKE NPEJIOKEHHON TMIIOTE3bI: IUIAHUPOBATH SKCIIEPUMEHT, COOMPATh
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATh IOJyYEHHBIE PE3YJIbTAaThl U JEJIaTh BBIBOJL
0 CTaTyCce NPEIOKEHHON THIIOTES3bIL;

coOuroiaTh IpaBuia OE€30IaCHOTO TPyAa IpU MPOBEAEHUU MCCIEJOBAHUN B paMKax y4eOHOro
OKCIEPUMEHTa, IMPAKTHKyMa M y4eOHO-UCCIIEIOBATEIbCKON U MPOCKTHON JesATEIbHOCTH
C MCII0JIb30BaHUEM MU3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BaHMS;

pemiath pacu€THBIC 3a/laud C SIBHO 3aJaHHOM M HESBHO 3aJaHHOM (DM3MYECKOM MOJENblo: Ha
OCHOBAaHMM aHaJM3a YCIOBHs OOOCHOBBIBATH BBIOOP (PU3MUECKOW MOJENH, OTBeyaroulen
TpeOOBaHUSAM 3aJaud, OPUMEHSATh (HOPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJATHI
(Gu3nyeckux TEOpUH MpU HCHOJIb30BAHMM MAaTEMAaTHUYECKUX METOJIOB peIIeHUs 3ajad,
IPOBOAMTH pacu€Thl Ha OCHOBAHUU HMMEIOIIMXCSH JAHHBIX, AHAIU3UPOBATh PE3YJbTAThI
Y KOPPEKTUPOBATh METOBI PEIIEHUS C YYETOM IIOJyUYEHHBIX PE3YJIbTaTOB;

pelath KayeCTBEHHbIE 3aJaud, TpeOylolue IMPUMEHEHHs] 3HaHUW U3 Pa3sHbIX pa3/esioB
IIKOJBHOI'O Kypca (PU3UKH, a TAKXKe MHTErpalluy 3HaHUH U3 IpYrUX NpeAMETOB €CTECTBEHHO-
Hay4HOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKIECHHUM C OIIOPOM HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

UCTIOJIB30BAaTh TEOPETUYECKHE 3HAHUSA JUII OOBSICHEHHS OCHOBHBIX IPHHIUIOB pPabOTHI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MTPOLIECCOB;

NPUBOIUTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

AQHAIN3UPOBATh U OLEHUBATh IOCJIEACTBUSA OBITOBOM U IPOU3BOJCTBEHHONW JESTEIbHOCTU
4eJI0BEKa, CBA3aHHOM ¢ (PU3MUECKUMU IPOLIecCaMHt, C MTO3ULIMHA 3KOI0rHYecKoi 0€301acHOCTH,
IIPEACTABIICHUM O PALMOHAIIBHOM IIPUPOIOINOIb30BAHNM, & TAK)KE PA3yMHOM HMCIOJIb30BAaHUHU
JOCTH)KEHUI HAayKH U TEXHOJIOTMH JJIs ajbHEHUIIEero pa3BUTHS YE€JI0BEYECKOI0 O0IIECTBa;

IIPUMEHSATH pasiauuHble crnocoObl  paboThl ¢ MHGopManuend (U3MUECKOTO COAep’KaHUs
C MCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUN: NMPH 3TOM HCHOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUHU JJsl TOUCKA, MepepadOTKU U MPEIbsBICHUS
yu4eOHOI ¥ HayyHO-TIOMYJSIpPHOM MH(QOpManUM, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uH(pOpMalMK, TOJIYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB; KPUTHYECKU aHAIU3UPOBATh
HoJy4yaeMyro HH(OpMaIUI0 U OLEHMBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HaHMM, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHMKA MH(OpMALINH;

NpPOSIBIATE OPraHU3allMOHHBIE M [TO3HABATEIbHBIE YMEHHsS CAMOCTOSITEIBHOTO NPHOOpETeHUs
HOBBIX 3HAHMH B IPOILIECCE BBIMOIHEHMSI MPOEKTHBIX M Y4eOHO-HCCIIEeN0BAaTEIbCKUX padoT;
paboTaTh B IpyMIe C UCIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh pPaboTy
TPYIIBL, PALIMOHAIBHO PACIPENEATh I€ATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aIeKBaTHO
OLIEHUBATh BKJIAJ] KAXKJA0T0 U3 YYaCTHUKOB I'PYMIIBI B PEILICHUE PaccMaTprUBaeMoil MpoOIIeMbl;

HPOSIBJISITH MOTUBALIUIO K Oyay1iiei mpodeccoHaIbHOM A TENbHOCTH 0 CIIENUATBHOCTAM (PU3HKO-
TEXHUYECKOTo Mpodus.

11 knace
B npornecce n3yuenus kypca Gu3uku yriy0n€HHoro ypoBHs B 11 kiacce ydeHUK HAyqUTCS:

MOHUMATh POJIb PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTMUECKOH, COLMAIbHOMN 1 3THYecKoi chepax
JeSITeIbHOCTH YEJIOBEKA; POJIb U MECTO (PM3UKU B COBPEMEHHOW Hay4YHOI KapTHHE MHpPa; POJib
ACTPOHOMHH B MPAKTUYECKON ACATEIBHOCTH YEJIOBEKA M JAJbHEUIIEM HAyYHO-TEXHUYECKOM
pa3BUTHN; 3HauUEHUe OIMCaTEeNbHOM, CUCTEMATU3HPYIOIIEH, OOBSICHUTEIbHOM
Y TIPOTHOCTHYECKON (QYHKIMN (PU3NUECKOH TEOpHUH — DBIEKTPOAUHAMHKH, CIEHUATbHON
TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DPM3UKHU; POJIb (PU3HMUECKON TEOpHH B (GOPMHUPOBAHUU
npeJcTaBIeHU 0 pU3nUecKkol KapTHHE MHpa, MECTO (U3NYECKON KapTHUHBI MHpa B 00IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IPUPOJIE;

pa3IuyaTh yCIOBHS IPUMEHUMOCTH MoJieie (PM3NUECKHX TeJl U MPOLIECCOB (SBJIECHUI): OHOPOJHOE



EKTPUYECKOE U OJTHOPOIHOE MArHUTHOE MOJIsl, TApPMOHUUYECKUE KOJIEOaHUsI, MaTeMaTHYECKHUil
MasTHHK, UI€aTbHBINA TPYXKUHHBIA MasSTHUK, TApMOHUYECKHE BOJHBI, U/ICATTbHBIN KOJIeOaTeIbHbIH
KOHTYP, TOHKasl JINH3a; MOJIeJIeH aToMa, aTOMHOT'0 siipa M KBAHTOBOM MOJIEINIHU CBETA;

pasnuyarh ycinoBHs (TpaHMIbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHUMATH
BCEOOIMI XapakTep pyHAaMEHTAIbHBIX 3aKOHOB M OIPaHUUYEHHOCTb MCII0JIb30BaHMSI YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh M OOBACHATH 3JEKTPOMArHUTHBIE IPOLECCHl U SIBJICHHS, UCHOJb3Ysl OCHOBHBIE
MIOJIO’KEHUSI U 3aKOHBI 3JIEKTPOAUHAMMKHU M CIIELUAIbHOW TEOPUU OTHOCHUTEIBHOCTU (3aKOH
COXpaHEHMs HJIEKTPUUYECKOTro 3apsa, cuia Aminepa, cuia JlIopeHua, 3aKoH 371eKTpOMarHUTHOM
WHIYKUUY, npaBwio Jlenua, cBsazb DC caMOMHAYKIIMK B 3JIEMEHTE 3JIEKTPUUYECKON IIEMH CO
CKOPOCTBIO M3MEHEHMs CHJIBl TOKa; IOCTYJIaThl CIELUAIbHOM TEOpUM OTHOCUTEIBHOCTH
OifHIITEHHA);

aHAJIM3UPOBaTh U OOBACHATH KBAHTOBBIC MPOLIECCHl U SIBJICHMS, MCIIOJIb3YS IOJOXKCHUS
KBaHTOBOH (pu3uku (ypaBHeHHE DifHIITeHHA 17151 poTOdPdeKTa, NepBhIif 1 BTOPOH MOCTYIATHI
bopa, mpuHmMI cooTHOUIeHUs HeompenenéHHocTe ['eif3eHOepra, 3akOHbI COXpaHEHUs
3apsI0BOI0 1 MAacCOBOI'O YHCEJl M HEPIMU B SJIEPHBIX PEAKLHUAX, 3aKOH pPaJUOaKTHUBHOIO
pacnaja);

ONHUCHIBATh (PU3MUECKUE TIPOLECCHl W SBICHHS, WCIIONb3Ysl BEIMYUHBI: HANPSHKEHHOCTD
JIEKTPUUECKOTO TMOJIs, MOTEHIHA 3JIEKTPOCTATUYECKOIO IOJs, Pa3HOCTb IOTEHLUAJIOB,
AJIEKTPOJIBMIKYILAs CHUJIAa, MHAYKLHMS MarHUTHOTO IOJsl, MarHUTHBIM MOTOK, cwia Amriepa,
UHIYKTUBHOCTb, JJIEKTPOABIDKYILAS CHUJIAa CAMOMHIYKIMH, OSHEPrusi MarHUTHOTO IOJIs
IIPOBOJHMKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, IIOJHASI SHEPTUsl, SHEPrUs OKOs1 CBOOOAHOMN
YaCTHIIbl, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij A1pa, SHEPTHsl CBA3H A1pa;

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHUI: AJIEKTPOMArHUTHAS WHITYKIIHS,
CaMOMHJYKIUS,, PE30HAHC, HHTep(epeHUuss BOJH, JU(pPaKLUUsA, AUCHEpPCHs, IOJHOE
BHYTpPEHHEE OTpaxkeHue, GoTodiekTpudeckuii ad ekt (porodddexr), anbda- u 6era-pacnaabt
a1ep, raMMa-u3jiydyeHue sanaep; (pU3HuecKue MPUHLUIBI CIEeKTPAaJbHOIO aHajln3a M paboThl
nasepa;

OTpeNieNIATh HalpaBeHUe WHAYKLUUU MarHUTHOTO TOJs MPO-BOJHHMKA C TOKOM, CHIJIBI AMIlepa
u cuiibl Jlopenna;

CTPOUTH M300paKEHHE, CO37]aBaeMOE TUIOCKUM 3€pKajoM, TOHKON JIMH30M, U pacCUUTHIBATh €r0
XapaKTePUCTHKU;

IPUMEHATH OCHOBOIIOJIATalOlME ACTPOHOMHUYECKHE IOHATHS, TEOPUU U 3aKOHBI JJI aHAIW3a
1 00BsICHEHHSI (PU3MUECKUX IPOIIECCOB, MPOUCXOIAUINX B 3BE3/1aX, B 3BE3HBIX CHUCTEMaX,
B MEX-TaTaKTUYECKOHN Cpejie; ABMKEHHsI HEOECHBIX TeJl, YBOJIIOLUH 3BE3/1 U BeenenHoi;

IPOBOAMTH MCCIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIWYUH C UCIOJB30BAHUEM IPSAMBIX
U3MEPEHUI: IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH Pe3yJbTAaThl MOITYYEHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHJI€ TPAPUKOB C yUETOM aOCOIIOTHBIX MOTPEIIHOCTEN
U3MEpPEHUil, IeaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BaHUS;

IPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEJIWYUH; MPU 3TOM BBIOMPATH ONTUMAJIbHBIN
METO/ W3MEpEHHUs, OLEHMBATh aOCONIOTHBIE M OTHOCUTEIbHBIE IOTPEIIHOCTH MPSIMBIX
Y KOCBEHHBIX U3MEPEHU;

IPOBOJUTH OMBITHI 110 IPOBEPKE NPEJIOKEHHON THITOTE3bI: INIAHUPOBATh SKCIIEPUMEHT, COOUPATh
HKCIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJYyUYEHHbIE PE3YJIbTAThl U JIeJaTh BHIBOJ
0 CcTaTyce MPeII0KEHHOW TMIIOTE3bI;

OTMKCHIBATh METObI OJyUEHUSI HAYUYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

coOuro1aTh MpaBuia OE€30MacHOro TpyAa HpU MPOBEICHUM HCCIEIOBAHUN B paMKax y4yeOHOTro
OKCMEPUMEHTa, TNPAaKTHUKyMa U y4eOHO-UCCIIEA0BATEIbCKOM U MPOEKTHONH MAESITeTbHOCTU
C MCIIOJIb30BaHUEM MU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHHS;

pemaTh pacuy€THbIE 3aJauM C SIBHO 3aJaHHOW M HESIBHO 3aJjaHHOW (U3MYECKOW MOJENbl0: Ha
OCHOBAHMHU aHaJIM3a YCJIOBUS BBHIOMpATh (U3MUECKHE MOJIENH, OTBevarolue TpeOOBaHUIM
3aJa4i, MPUMEHATH (HOPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NYECKUX TEOpUi



IPU HUCMOJb30BAHUM MAaTEMAaTHYECKMX METOJIOB pELICHUs 3ajady, NMPOBOAUTH PACUYETHl Ha
OCHOBaHUU HMMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh PE3YJbTAThl U KOPPEKTHUPOBATH METOMbI
peleHus ¢ y4ETOM MOJTyYeHHbIX PE3yibTaToB;

pelaTe KadeCTBEHHbIE 3a/Jaud, TPEOyIOUIMe IPUMEHEHMs] 3HAaHUW U3 Pa3HbIX pa3/eiioB
IIKOJIBHOI'O Kypca (PM3UKH, a TAKXKe MHTErpallui 3HaHUM U3 IpYruX IPeAMETOB €CTECTBEHHO-
HAy4YHOT'O IIMKJIa: BBICTPAUBAaTh JOIMUECKYIO LIETIOUKY PacCyKIEHHUI C OOpO Ha U3YUYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCITIOJIb30BAaTh TEOPETUYECKHE 3HAHUSA JUII OOBSACHEHHS OCHOBHBIX IPHHIHUIOB pPabOTHI
U3MEPUTENIbHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MTPOLIECCOB;

NPUBOIUTH IPUMEPHI BKJIaZia POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE NPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLIEHUBATh MOCJIEJACTBHS OBITOBOH M MPOM3BOJICTBEHHON JESATEIHLHOCTH
YeJI0BEKa, CBSI3aHHOM ¢ (PM3UYECKUMU IPOLIECCaMHU, C TO3ULMHA 3KOJI0rMYecKoi 0€301MacHOCTH,
IPEJICTaBICHUNA O pAllMOHAJIBLHOM IIPUPOJIONOIb30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUU
JOCTH)KEHUI HAyKH U TEXHOJIOIMH 11 JajbHEHIIEro pa3BUTHS YEJI0BEYECKOIO OOILECTBa;

IIPUMEHSATH pasnuyHble  cnocoObl  paboThl ¢ MHpoOpManueld (UINIECKOTO COJEPIKAHHS
C UCII0JIb30BaHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUN: MPH 3TOM HCHOJIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUU JJISl MOUCKA, MEepepabOTKU U MPEbSBICHUS
yu4eOHOI M HayyHO-NOMYJISIpPHOM HMH(OpManuM, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uH(poOpMallMy, TOJIYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB; KPUTHYECKU aHAIU3UPOBATh
HoJy4yaeMyr HH(OpMaIUI0 U OLEHMBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIUXCS
3HaHMM, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHMKA UH(OPMALINY;

HPOSIBJIATE OPraHU3allMOHHBIE U [103HABATEJIbHBIE YMEHHSI CAMOCTOSTENBHOTO MPHOOpETeHUs
HOBBIX 3HAHMUU B IPOIECCE BBINIOJHEHUSI MPOEKTHBIX W y4eOHO-MCCIIENOBATEIbCKUX paboT;
paboTaTh B IpyMIle € UCIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJel, IJIaHUPOBaTh PaboTy
IPYIIIBL, PALIMOHAIBHO PACIPENEIATh I€ATEIbHOCTh B HECTAHIAPTHBIX CUTYAlUsIX, a1eKBaTHO
OLIEHUBATh BKJIAJ] KAXKA0I'0 U3 YYaCTHUKOB I'PYIIIBEI B PELLICHUE paccMaTpuBaeMoil IpoOIIeMsl;

HPOSIBJISITH MOTUBALIUIO K Oyay1iiei mpodeccoHaIbHOM A TENbHOCTH 0 CIIENUATBHOCTAM (PU3HKO-
TEXHUYECKOro mpodus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (170 u)

TemaTHuyecKkHii 0JI0K,
TeMa

OcHoBHOE
coJepKkaHue

OcCHOBHBIE BH/BI
AeSTeJIbHOCTH y4alIuXxcs

PA3JIEJ 1. HAYUHBIIl METO/ MO3HAHMS TIPUPO/IBI (6 u)

Hayunsiii MeTog
IIO3HAHUS IIPUPOJIBI

(6 1)

Ousuka — (hyHIaMEHTaNIbHAS
Hayka o npupoje. Hayunslii meTon
MIO3HAHUS ¥ METO/Ibl MCCIICIOBAHMUS
(bU3NUECKUX SBJICHUH.
DKCIIEPUMEHT U TEOPHS B MPOIECCE
no3HaHus npupoasl. Habnronenue
Y KCIEPUMEHT B (PU3HKE.
Crioco6b! u3MepeHus (pU3NIECKUX
BEJIMYMH (aHAJIOTrOBbIE U U(POBHIE
U3MEpUTENIbHBIE IPUOOPBI,
KOMITHIOTEPHBIE TAaTYUKOBBIE
CUCTEMBI).

ITorpemHocTy U3MepeHnit
(bu3nUecKUX BeJIMUYHH (a0COMOTHAS
Y OTHOCHUTEJbHAS).

MozenupoBanue GU3NIECKUX
SIBJIEHUW U MPOLIECCOB
(MaTepuasibHas TOUYKa,

YyacTue B JUCKYCCUU O POJIH
bu3nyeckoil Teopuu

B ()OPMHUPOBAHUHU TIPEACTABICHUI

0 (hu3nyeckoi KapTUHE MUPA, MECTE
¢u3nyecKoil KapTUHBI MUpa

B 00I1IEM psZly COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
IIPEJICTAaBICHUN O IPUPOJE.
CpaBHeHME U3MEpEeHUN PU3NYECKUX
BEJIMYMH [TPU MOMOILM aHATOTOBBIX
¥ (P POBBIX U3MEPUTEITHEHBIX
npuOOpOB.

OcBoenue crioco00B OLIEHKU
MOTPELIHOCTEN U3MEPEHUN.
OcBoeHME OCHOBHBIX TPUEMOB
paboTsI ¢ g poBoil Taboparopueit
1o usuke

a0COJTIOTHO TBEPIOE TETIO,
ujeanbHas KUJAKOCTh, U/1€aTbHbIN
ras, TO4euHbIi 3apsy). [ unoresa.
Pu3nyeCcKuil 3aK0H, TPAHULBI €TO
IpUMeHNMOoCTH. Pu3nyeckas
TEOpH.

Posb 1 MecTo dpuzuku

B (hOpMUPOBAHHUH COBPEMEHHOM
Hay4YHOU KapTHUHBI MUDAa,

B [IPAKTUYECKOM JIEATEIbHOCTH
ToIen

PA3JIEJ 2. MEXAHUKA (35 4)




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TeMa coJepKkaHue AesITeJIbHOCTH YYAIUXCsl
Kunemaruka MexaHuueckoe IBUKEHHE. [TpoBeneHME KOCBEHHBIX

(10 u)

OTHOCHUTEIBHOCTh MEXAaHUYECKOTO
nBrkeHus. CucreMa oTcuéra.
[Tpsmast u oOpaTHas 3a7auu
MEXaHUKH.

Pannyc-BekTop MaTepualbHON
TOYKH, €r0 IIPOEKIIUH HA OCU
CUCTEMBI KoOpAHHAT. Tpaekropus.
[Tepemenienue, ckopocTh (CpeaHss
CKOPOCTb, MTHOBEHHAsI CKOPOCTb)
1 YCKOPEHHME MaTepPUAIbHON TOUKH,
UX MIPOEKIMH HAa OCHU CUCTEMBI
koopauHar. CiioxeHue
MIEPEMEILCHUH U CIIOKEHUE
CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE
IPSIMOJIMHEMHOE IBUKEHUE.
3aBUCUMOCTbh KOOP/AMHAT,
CKOPOCTH, YCKOPEHUS U IyTH
MaTepuaIbHOW TOUKHU OT BpEMEHU
U uX rpaduKH.

U3MEPEHUI MTHOBEHHON CKOPOCTH
U YCKOPEHHMS Tella, IPOBEICHUE
UCCIIEA0BAHUS 3aBUCUMOCTEN
MEXJy (U3NYECKUMHU BEIIMYMHAMU
Y OIIBITOB I10 POBEPKE
IIPEIUI0KEHHON THIIOTE3BI ITPU
U3Y4EHUH PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOIO JBUKCHHUS,
JIBIKEHUS TeJla, OpPOIIEHHOTO
TOPU30HTAIBHO, JBU)KEHHUS TEJNA 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO.

Periennie pacu€THbIX 3a/1a4 C SIBHO
3a7laHHOM U HESIBHO 3aJJaHHON
(U3NUECKON MOJIENBIO

C UCIOJI30BaHUEM OCHOBHBIX
3aKOHOB M ()OPMYJT KHHEMATHKH.
Perienne kauecTBEHHBIX 33714,
TpeOyIOIMX TPUMEHEHUS 3HAHUH 110
KHHEMATHKE.

CBobOosiHOE najieHne. Y cKopeHue
cBOOOHOIO NajieHus. J{BUKeHne
TeJa, OPOIIEHHOTO MO YIJIOM

K TOPU30HTY. 3aBUCUMOCTh
KOOpJHMHAT, CKOPOCTH M YCKOPEHUS
MaTepuaIbHOW TOUKHU OT BpEMEHU
U uX rpadukmu.

KpuBonmHeliHOE nBUKEHUE.
JIBr>keHME MaTepualbHON TOUKH
110 OKPYKHOCTH. YTJIOBast

Y JIMHEWHAas1 CKOPOCTb.

[Tepuon 1 gyacToTa oOpaleHus.
[lenTpocTpeMuTenbHOe
(HOpMalbHOE), KacaTelIbHOe
(TaHTeHIIMALHOE) U TIOJTHOE
YCKOPEHHE MaTepUaIbHOU TOYKHU

OOBbsicHEHNE OCHOBHBIX MPUHILIUIIOB
JENCTBUS TEXHUYECKUX YCTPOUCTB
1 TEXHOJIOTMYECKHUX MPOLIECCOB,
TaKHUX KaK: CIIUJOMETP, TBUKCHIE
CHApSJIOB, LIETIHbIE, IIeCTepEHYAThIE
1 peMEHHBIE MepeIavun, CKOPOCTHBIE
TUQTHL.

Omnpenenenue yciaoBHit
MPUMEHUMOCTH MOJenei
(U3UYECKUX TEJ U TPOIIECCOB
(s1BIEHUI): MaTepuanbHas TOUKa,
PaBHO-YCKOPEHHOE JBUKEHUE,
cBOOOJIHOE TTa/ICHUE.

BrinonHenne yueOHBIX 3aJaHUN Ha
aHaJIN3 MEXaHNYECKHUX TPOIECCOB
(sIBJIEHUI) C UCTIOJIB30BAHUEM
OCHOBHBIX TIOJIOKEHUH U 3aKOHOB
KHHEMATHUKH: OTHOCUTEIIBHOCTh
MEXaHUYECKOTO JIBIKEHUS,
(bOopMyJTbI KHHEMATHKU
PaBHOYCKOPEHHOTO JIBIKEHUS,
npeoOpazoBanwms ["amumnest nis
CKOPOCTH U MEPEMEILIECHHUS.
Ucnons3oBanue | T-TexHomOTNI




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

npu paboTe ¢ JOMOTHUTETbHBIMH
UCTOYHHKAMHU HH(POPMALIH 1O
TEeME, UX KPUTUYECKUN aHAJIU3

1 OIICHKA JIOCTOBEPHOCTH

Jnnamuka

(10 u)

ITepBbriii 3akoH HproTOHA.
WMHuepuuanbHble CUCTEMBI OTCUETA.
IIpuHIUIT OTHOCUTEIIBHOCTH
lNanunes. HennepuuanbHbie
CUCTEMBI OTCUETA (OIIpesIeTICHUE,
MIPUMEPHI).

[IpoBeneHne KOCBEHHBIX
M3MEPEHUI paBHOAEHCTBYOLIEH
cUII 1 KO3 (UIIMeHTa TPEHUS
CKOJIb)KEHUS, IPOBEICHHE
HCCIICIOBAHUS 3aBUCUMOCTEN
(bu3MYECKUX BEIMYUH U OTIBITOB 110
MIPOBEPKE

Macca tena. Cuia. [lpunnun
CYNEPIO3ULIUH CHJL.

Bropoi1 3akon HeroTrona s
MaTepUalibHOM TOuku. TpeTuit
3akoH HeroToHa 11
MaTEepUaIbHBIX TOYECK.

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBAJICHTHOCTh
IrPaBUTALMOHHON U MHEPTHOM
MAacCBhl.

Cuna 1spKecTu. 3aBUCUMOCTD
YCKOpEHHUsI CBOOOTHOTO Ta/IeHUs
OT BBICOTHI HaJl IOBEPXHOCTHIO
IUTaHETHI U OT reorpapuueckoi
HIMPOTHI. J[BHkeHne HEOECHBIX Tel
Y UX CITyTHHUKOB. 3akoHbI Kerutepa.
IlepBasg kocMHUYECKask CKOPOCTb.
Cuna ynpyrocrtu. 3akoH I'yka. Bec
tena. Bec Tena, nBukynierocs

C YCKOPEHHEM.

Cuina tpenus. Cyxoe tpenue. Cuna
TPEHMSI CKOJIbXKEHUS U CUJIA TPEHMUS
noxost. Koagduuuent tpenus.
Cuna conpoTuBIeHUS IPU
JBUKEHHUH TeJa B )KUJIKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JIBH)KEHUSI.
Hasnenue. I'uapocraruueckoe
nasienue. Cuna Apxumena

IIPEAJIOKEHHOM TUITOTE3bI IPH
M3YYCHHUH JBUKEHUS OpycKa Mo
HAKJIOHHOU INIOCKOCTH, ABMKCHUS
CHCTEMBbI CBSI3aHHBIX TEJl,
nedopMaIuy Tell.

Pemenne pacu€THbixX 3a/1a4 ¢ SIBHO
3aJIaHHOM 1 HESIBHO 3aJaHHOU
(U3UYECKON MOJIETBIO

C HCII0IL30BAaHUEM OCHOBHBIX
3aKOHOB U (OpPMYIT KUHEMATHUKU

W TUHAMHUKH.

Pemenne kauecTBEHHBIX 3aja4,
TPeOYIOMIMX MPUMEHEHUS 3HAHU N
10 KHHEMATHKE U JUHAMHUKE.
OObsicCHEHNE OCHOBHBIX MPUHIIUIIOB
JIEMCTBUS TEXHUUYECKHUX YCTPONCTB
Y TEXHOJIOTMYECKHUX MPOIIECCOB,
TaKMX KaK: HOAIIUITHUKH,
JIBIDKEHHME UCKYCCTBEHHBIX
CITyTHUKOB.

Omnpenenenue yciaoBHit
MIPUMEHUMOCTH MojieNen
(UBUYECKUX TEJ U MPOIIECCOB
(sIBIIEHUI): MHEpIMATbHAS CUCTEMA
oTcy€Ta, MaTepUalibHas TOYKA,
abconoTHO yrpyras aedopmarusi.
BrinonHenne yueOHBIX 3aJaHU Ha
aHaJIN3 MEXaHUYECKUX MPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHEIX ITOJIOKCHUI U 3aKOHOB
JTUHAMUKU: TPH




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

3akoHa HploToHa, nmpuHIHMI
OTHOCHUTEIbHOCTH I anmmies, 3aKoH
BCEMHMPHOI'O TATOTEHUS.

Pabota B rpynmnax mpu o0CyX1eHUN
BO-IIPO-COB MEKIIPEMETHOTO
Xapakrtepa (Halpumep, 1o TeMe
«/IBr>xeHue B pU-POAE»)

Craruka TBEpAOTO TEa
(5u)

AGCom0THO TBEPAOE TEIO.
IlocTynarenbHOE U BpalaTesbHOE
JBUKEHHUE TBEPJOrO Tea.
MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpanieHus. 1lnevo cuibl.
CrnosxeHue cuil, IPUI0KEHHBIX

K TBEpAOMY Teiry. LleHTp TskecTu
Tena.

YcnoBusi paBHOBECHS TBEPOTO
Tena.

VYcroitunBoe, HEYCTOMYUBOE,
0e3pa3nuyHOE paBHOBECHE

IIpoBenenue uccnenoBanus
YCJIOBUM paBHOBECHS TBEPOTO
TeNa, UMEIOLIET0 OCh BPAILLEHUS;
KOHCTPYHUPOBaHUE KPOHUITEHHOB

U Pacy€T CUJI YIPYrOCTH; U3yYCHHE
YCTOMYHMBOCTH TBEPIOTO TEINA,
MMEIOLIETO IUIOIAAb ONOPHI.
Pemenue pacué€THbIX 3aa4 C SIBHO
3aJJaHHOW U HESIBHO 3a/1aHHON
($u3nYECKOil MOJIEIbIO

C MCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI CTATUKH.
Penienue kauecTBEHHBIX 33724,
TpeOyIOUIMX NPUMEHEHUS 3HAHUN
II0 CTaTHKE.

OOBsicHEeHHE OCHOBHBIX TPUHITUIIOB
JENCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: KPOHIUTEHH,
CTPOUTEIIBHBIN KpaH, peleéTuaTsie
KOHCTPYKLIHU.

Omnpenenenue ycaoBuit
IIPUMEHNMOCTH MOJIeNIeN
(bu3nUecKux Tei: abCONOTHO
TBEPAOE TEIIO.

BrimonHenue y4eOHbIX 3aJaHHH Ha
aHaJIM3 MEXaHUYECKUX TPOIIECCOB
(sIBNIEHUI) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIO’)KEHUHN U 3aKOHOB
CTaTHKU: yCJIOBHS PAaBHOBECHS
TBEPAOIO Tena

3aKOHBI COXpaHEHUS
B Mexanuke (10 u)

HMIynibc MaTepuanbHON TOUKH,
CUCTEMBI MaT€pPUAIIbHBIX TOUEK.
[lenTp Macc cuctemsl
MaTepHalIbHBIX TO4eK. Teopema o
JBUKEHUHU LIEHTpa Macc.

HMnynibe CUITbI U UI3SMEHEHHE
MMITyJIbCA TeNa.

3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE ABMXKEHUE.

MomMeHT umnyibca MaTepuantbHON
touku. [IpencraBienue

0 COXpPAaHEHUH MOMEHTA UMITYJIbCa
B LIEHTPAJIbHBIX MOJISIX.

[IpoBeieHNE KOCBEHHBIX
M3MEPEHUI UMITYyJIbCa Tena,
KHUHETUYECKOHN M MOTeHIIHAILHOM
SHEPIruM TeJa; MPOBEICHUE OMBITOB
10 IIPOBEPKE MPEIIOKEHHOU
TUIIOTE3BI PU U3YUEHUHN
PaBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO JIBUKEHUS

U B3aMOJICHCTBHS TE.

Pemenue pacy€THbIX 3a71a4 C SIBHO
3aJJaHHOM U HESBHO 3aJJaHHOMU
¢bu3nyecKoil MOJEINbIo

C MCII0JIb30BAaHUEM OCHOBHBIX




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

Pabora cuiibl Ha MajoM U Ha
KOHEYHOM MEPEMEILICHUH.
['paduyeckoe mpencraBieHue
pabOThI CHIIBI.

MOIIHOCTD CHJIBI.

Kunernueckas sHeprus
MaTepuanbHOU Touku. Teopema 00
W3MEHEHUU KUHETUYECKOU SHEPTUU
MaTepHalbHOU TOUKHU.
[ToreHuManbHbIE

Y HEITOTEHIMAIbHBIE CUJIBI.
[ToreHmanpHas 3HEPrUsl.
[loTeHumanbHas 3HEPrus yupyro
neOpMHUPOBAHHON NPYKUHBL.
[loTeHuumanbHas HEPrus Tea

B OJJHOPOJHOM I'PaBUTAIMOHHOM
nosie. [loTeHumanbHas sHeprus Tena
B IPaBUTAIMOHHOM I10JI€
OJIHOPOAHOTO I1apa (BHYTPH U BHE
mapa). Bropas kocmudeckas
CKOpOCTb.

3aKOHOB M ()OPMYJI MEXaHHKH.
Pemenne xauecTBEHHBIX 3a]1a4,
TpeOYIOMMX MPUMEHEHUS 3HAHUH
10 MEXaHHUKE.

OO0BscHeHHE OCHOBHBIX
NPUHIUANIOB JIEHCTBUS
TEXHUUYECKUX YCTPOUCTB

Y TEXHOJIOTUYECKUX MPOLECCOB,
TaKHUX KakK: JBM)KECHUE PAKET,
BOJOMET, KONEP, NPYKUHHBIN
MHUCTOJIET, TUPOCKOT, PUTypHOE
KaTaHHE Ha KOHBKaX.
Onpenenenue ycioBui
IIPUMEHUMOCTH MOJIENen
(hHU3UYECKUX TEJ U MPOIECCOB
(siBIeHUI): aOCOTIOTHO yIIPyTroe
1 abCOJIIOTHO HEYIPyroe
CTOJIKHOBCHHUSI.

BrinonHnenue y4eOHbIX 3aJJaHHI Ha
aHaJIM3 MEXaHUYECKUX MPOLIECCOB

Tperbs KocMUYECKast CKOPOCTb.
CBs13b paOOTHI HEMOTEHIUAIBHBIX
CUJI C U3BMEHEHHEM MEXaHUYECKOU
SHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHUs1 MEXaHUYECKON
DHEPIHH.

Yipyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpasHenue bepuymnm nis
AACATBHON KUIKOCTH KaK
CJIE/ICTBHE 3aKOHA COXPaHECHMS
MEXaHUYECKOHN SHEPTrUun

(sIBNIEHUI) C UCTIOJIb30BAHUEM
3aKOHOB COXPAHCHUS B MEXaHHKE:
3aKOHBI COXpaHEHUS UMITyJIbCca

¥ MEXaHUYECKOU dHEPTUH, CBSI3b
paboThI CUIIBI C U3MEHEHHEM
MEXaHUYECKON SHEPrUU Tena.
Hcnonws3zoBanue | T-TexHomormit
pu paboTe ¢ JOTOTHUTETbHBIMU
MCTOYHUKaMHU UHGOPMAITUH 110
TeMe, MX KPUTHICCKHUIA aHATH3

1 OIICHKA JIOCTOBEPHOCTH

PA3JEJI 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMMUKA (49 4)

OCHOBBI MOJIEKYJISIPHO-
-KUHETUYECKON TEOPUH
(154)

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOM
teopun (MKT), ux onsiTHOE
obocHoBanue. Juddysus.
bpoyHOBCKO€ BH>KEHME. XapaKkTep
JIBIDKEHUS M B3aMMO/ICHCTBHS
qacTHI] BemecTBa. Moenn
CTPOEHUS Ta30B, KUAKOCTEH

[IpoBenenune nzmepenuit
napameTpoB rasa, MpoBeACHUE
HCCIEeN0BaHUN 3aBUCUMOCTEN
(U3UYECKUX BETMYHMH U OTIBITOB 110
MPOBEPKE MPEAIOKEHHON THIOTE3bI
MIPU U3YYEHUH YCTAHOBJICHUS
TETJIOBOTO PAaBHOBECHS

1 U30IPOIIECCOB B Tra3ax.




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TEeMa coJep:KaHue AeSITeIbHOCTH YYALMXCS
U TBEPJIBIX TENl U OOBSICHCHHE Pemenue pacy€THbIX 3a71a4 C IBHO
CBOMCTB BEILIECTBA HA OCHOBE ATUX | 3a/IaHHOM U HESBHO 33/IaHHOU
Mozenen. Macca u pazmepsl (bu3HYECKOI MOJIEITBIO
MoJiekyn (atomoB). KonuuectBo C UCIOJIb30BAHUEM OCHOBHBIX
BemecTBa. [locrostnaas ABorazpo. | 3aKOHOB M (pOpPMYIT MOJIEKYIISIPHON
TennoBoe paBHOBECHE. buzuky.
Temmeparypa u ciocoObI eé Pemenne kauecTBeHHBIX 3a/1a4,
u3mepenus. [llkana temneparyp TpeOyIOUINX MPUMEHEHUS 3HAHUN
Lenbcusi. 10 MOJICKYJISIPHOU (hU3HKE.
Monpens uneanpaoro raza B MKT: OOBsiCHEHHE OCHOBHBIX MIPUHIIUIIOB
YaCTHIIbI ra3a JBUXKYTCS JIEUCTBUSI TEXHUUYECKHUX YCTPONCTB
XaO0THYECKHU U HE Y TEXHOJIOTMYECKUX MPOLIECCOB,
B3aUMOJICCTBYIOT JAPYT C IPYTOM. | TAaKHX KaK: TEPMOMETp, ObapoMeTp,
["a30BbI€ 3aKOHBI. Y paBHEHHE MOJIyYEHUE HAHOMATEPHUAJIOB.
MenaeneeBa—Kitaneiipona.
AOconroTHas
Temmeparypa (mkana temmnepatyp | Onpenenenue ycnoBuit
KenbBuna). 3akon JlanbToHa. MIPUMEHUMOCTH MOJIEIEH
W3omnporeccsl B U1€aabHOM Ta3e (bu3MYECKUX TET U MPOILIECCOB
C ITOCTOSIHHBIM KOJIMYECTBOM (ssBIeHUM): MojeneH rasa,
BemlecTBa. [ paduueckoe JKUJKOCTU U TBEPAOTO
MIPEICTABICHUE U30TPOIIECCOB: (KpUCTaJUTMYECKOT0) Tea,
U30TepMa, U30X0pa, u300apa. UJeanbHOro rasa.
CBsi3b MEX]y JaBICHHEM BrinonHenue yueOHbIX 3aJaHUN Ha
U CpeIHEeW KUHETUYECKON YHEPruel | aHalIu3 TEIJIOBBIX MIPOLIECCOB
MIOCTYIIATEJIHOTO TEIMJI0BOrO (sIBJIEHUI) C UCIIOJIB30BAHUEM
JBUKEHUSI MOJIEKYJ UI€ATIbHOTO OCHOBHBIX nosioxkeHut MKT
ra3a (ocHoBHoe ypaBHeHUe MKT 1 3aKOHOB MOJIEKYJIAPHON (DU3HKU:
UJIANbHOTO ra3a). CBSI3b JJABJICHUS UJI€ATIBHOIO I'a3a co
CBs13b a0COTIOTHOM TEMIIEPATYpPhl | CPEIHEN KHHETUYECKOM dHepruei
TEPMOJIMHAMUYECKON CHCTEMBI CO | TEIJIOBOTO ABUKEHUS
CpeaHel KHHETUYECKON dHEpruen Y KOHIIEHTPALUEN €ro MOJIEKYJI,
MOCTYTATEILHOTO TEIMJIOBOTO CBSI3b TEMITEpaTyphI BEIIECTBA CO
JBUKEHUS €€ 4acTULL CpeHel KUHETUYECKOM dHEpruen
TETJIOBOTO JBUKEHUS €r0 YacTHII,
CBSI3b JABJICHUS U€ATBHOIO ras3a
C KOHIICHTpAIMed MOJIEKYJI U €ro
TeMIIepaTypoi, ypaBHEHUE
MenneneeBa—Kunaneiipona
TepmonnHamuka. Tepmoannamuyeckas (T/) N3mepenne yaenbHOM

TennoBbie MalIMHEI

(20 u)

CUCTEMA. 3a/laHNe BHEIIHUX
ycnoBuid 1y T/ cuctemsl.
Breunue u BHyTpeHHME
napameTtpsl. [Tapamerpsr T/]
CUCTEMBI KaK CPETHUE 3HAYECHUS
BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE.

TEIUIOEMKOCTH BEIICCTBA,
MPOBEJICHUE UCCIEAOBAHUI
3aBHUCHUMOCTEH (PU3NIECKIX
BCJIMYHUH U OIIBITOB I10 npOBepKe
MPEI0KEHHON THITOTE3BI IPU
M3Y4YEHHH MPOLECCOB TEII000MEHa
¥ anabaTHOTO MPO-

mecca.




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3BoJibHas penaKcanus
TJI cuctemsl K TEMIIOBOMY
paBHOBE-

CHIO.

Mopeinb nieanbHOro ra3a

B TEPMOJIMHAMHUKE — CHCTEMA
YPaBHEHUN: ypaBHEHUE
Knaneiipona—MeneneeBa

U BbIpAXXEHUE I BHYTPEHHEH
SHEpruu. Y cloBUS IPUMEHUMOCTH
ATOM MOJEIH: HU3Kas
KOHILIEHTpalKs YaCTULl, BBICOKHE
Temneparypsl. Belpakenue ais
BHYTPEHHEH SHEPruu
OJIHOATOMHOTO UJECAIIBHOIO ra3a.
KBazucraruueckue

Y HECTATUYECKHUE IPOLECCHI.
DOnemeHTapHas paboTta

B TepMOAMHAMUKe. Boruncnenue
paboThI 1o rpaduKy mnporecca Ha
pV-auarpamme.

Tennonepenaya kak crocod
M3MEHEHUs BHYTPEHHEHN dHeprun
TJ1 cucremsl 6€3 coBepIIeHUs
pabotsl. KonBekiusi,
TEIIONPOBOAHOCTD, U3JIy4YEHHUE.
KonngecTBo TEIIOTHI.
TermmoéMKocCTs Tena. Y aenbHas u
MOJIIpHAs TEIIIOEMKOCTH
BEIECTBA. Y AeNbHAs TEIIOTa
cropanus torusa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU
terutonepenayve. [lonstue 06
aanabaTHOM Ipoliecce.

IIepBblil 3aKOH TEPMOAVHAMHUKH.
Bnytpennsist sneprus. Konnuectso

Pemenue pacy€THbIX 3a71a4 C IBHO
3aJaHHOU U HESIBHO 3aJaHHOU
(bu3nIecKoil MOIENIbIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYIT MOJICKYJISIPHOM
(bU3UKN U TEPMOJUHAMUKH.
Pemienne kauecTBeHHBIX 3a/1a4,
TpeOYIOMIMX MPUMEHEHHUS 3HAaHUH
M0 MOJIEKYJISIPHOUM (pU3MKe

Y TEPMOJIMHAMHUKE.

OObscHEHNE OCHOBHBIX MPUHITUIIOB
JICHCTBHSI TEXHUUYECKHUX YCTPOMCTB
Y TEXHOJIOTMYECKHUX MPOLIECCOB,
TaKUX KaK: XOJIOJUIbHUK,
KOHJIULIUOHED, TU3EIIbHBIN

1 KapOIOpaTOPHBIN ABUTATEIIH,
napoBasi TypOHHa, MOJTy4YeHUe
CBEPXHU3KHUX TEMIIEpaTyp,
YTUJIM3ALHUS «TEIIOBBIX» OTXO0JI0B
C UCIOJIb30BAaHNUEM TEIIJIOBOTO
Hacoca, yTUIU3alus
OMOOPTaHNYECKOTO TOTLJIUBA TSI
BBIPAOOTKH «TETUIOBOIN

U DJIEKTPUYECKOMN SJHEPIUH.
BrimonHenue y4eOHbIX 3aJaHHH Ha
aHaAJIN3 TETJIOBBIX MPOIIECCOB
(sIBNIEHUI) C UCTIOJIb30BAHUEM
OCHOBHBIX TTo1okeHuit MKT

Y 3aKOHOB MOJIEKYJIAPHOU (DU3HUKHU U
TEPMOJIMHAMUKHU: TIEPBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH
COXpaHEHHUS SHEPTHH B TETUIOBBIX
Mpolieccax.

Ucnons3oBanue | T-TexHomOTHI
pu paboTe ¢ JOTMOTHUTETHHBIMU
HMCTOYHHKAMHU WH(OpMAIIHU 110
TEeM€, UX KPUTUUECKUN aHaIu3

Y OIIEHKA TOCTOBEPHOCTH.

TEIUIOTHI U paboTa KaK Mephl
W3MEHEHUs] BHYTPEHHEN dHEprun
T/l cucremsl.

BTtopoii 3aKk0H TEpMOIMHAMUKHI
JUIsl PABHOBECHBIX IPOLIECCOB:
yepes 3aJJaHHOE PABHOBECHOE

AHain3 ¥ olleHKa ITOCIIEACTBUHU
KCITOJIb30BaHUS TEIIOBBIX
JIBATATEJIEH U TEIUIOBOT'O
3arps3HEHUST OKPYKAIOIIEH Cpebl
C TO3UIMI DKOJIOTHYESCKOM
0€301acHOCTH; TIPEICTaBICHUN




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

cocrositnue T/l cucteMbl TpoXoauT
€IMHCTBEHHAsl ajinadara.
AOcoutoTHas TeMIiepaTypa.
BTopoii 3aKk0H TepMOJIMHAMUKHI
JUIsl HEPABHOBECHBIX MPOIIECCOB:
HEBO3MOJKHO TIE€PeIaTh TEIJIOTY OT
0oJiee X0JI0IHOTO Teja K OoJiee
HarperoMy 0e3 KOMITCHCAIUH
(Kmmaysuyc). HeobpatumocTh
MIPUPOTHBIX MTPOIIECCOB.
[TpuHIMITBI AENCTBUS TEMIIOBBIX
marmua. KIT/.

MakcumanbsHoe 3nauenue KIT/I.
[uxn Kapno.

DKOJIOTHYECKUE aCTIEKThI UCIIOJIb-
30BaHMS TETUIOBBIX JIBUTATEIICH.
TermoBoe 3arpsa3HeHue
OKPY’KAIOIICH CpeIb

0 palMoOHAJIHLHOM
MIPUPOJIOTIOIBL30BaHUH (B MpoIecce
IIOJITOTOBKH COOOIICHUH,
BBITIOJIHCHHUH TPYTITOBBIX MPOEKTOB)

ArperatHble COCTOSHUS
BeniectBa. PazoBble
nepexoibl (14 )

[TapooGpa3oBanre U KOHEHCAIIUS.

Hcnapenue u kunenue. Y genbHas
TEIUIOTa apo0Opa30BaHHUS.

Hab6iroaeHne cBOMCTB HACKIIICHHBIX
apoB, MTPOBEJACHNE KOCBEHHBIX
HU3MepeHuil a0COIFOTHON BIAKHOCTH
BO3/yXa,

HacpimienHblie n HeHaCHIIIICHHbBIE
napsl. KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTH U J1aBJICHUS
HaCBILIEHHOTO ITapa 0T
TEMIEPATYPbI, UX HE3AaBUCUMOCTh
0T 00bEMa HACHIILIEHHOTO Tapa.
3aBUCHUMOCTB TEMITEPATYPbI

KUIICHUSA OT JaBJICHUSA B XXUJAKOCTH.

BraxxaocTs Bo3myxa. AGComOTHAS
Y OTHOCHUTEJIbHAS BIIAKHOCTb.
TBépnoe Teno. Kpucramnmueckue
u amop(dHbIe Tena. AHU30TPOIHUS
CBOMCTB KpHucTAJIOB. [l1aBiienne
Y KpUCTAJUIM3aMs. Y JeNbHas
TeruioTa riasieHus. Cyonumanus.
Hedopmaruu TBEpIOTO TENA.
Pactsxenue u cxxarue. CoBur.
Mopnyns IOHnra. [lpenen ynpyrux
nedhopmarui.

kod(ureHTa MOBEPXHOCTHOTO
HaTspKeHust, Moy FOnra.
Pemenne pacu€THbIX 3a7a4 ¢ SIBHO
3aJ1JaHHOM Y HESIBHO 33/IaHHOM
(bu3nyecKoil MOJEINbIo

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYJT MOJIEKYJISIPHOM
(GU3HUKHY U TEPMOJUHAMHKH.
Pemenne kauecTBEeHHBIX 33714,
TpeOyIONX MPUMEHEHHUS 3HAHU I
110 MOJIEKYJISIPHOM (U3HKe

1 TEPMOJIMHAMUKE.

OObsicCHEHHE OCHOBHBIX MIPUHITUIIOB
CTPOEHMUS )KUJIKUX KPUCTAIJIOB,
TTOJTYYEHUST COBPEMEHHBIX
MaTepHuaoB.

Onpenenenue ycnoBHil
MPUMEHUMOCTH MoJIeNen
(M3UYECKUX TEJ U TPOIIECCOB




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

TemoBoe paclIupeHHe KUAKOCTEN
1 TBEPABIX TeJ, 00bEMHOE

Y JIMHEHHOE. AHIapMOHM3M
TEIJIOBBIX KOJeOaHUN 4acTuIl
BElIECTBA KaK IPUYMHA TEIIJIOBOIO
pacuupenus Tei (Ha
KaueCTBEHHOM YPOBHE).
[Ipeobpa3zoBanue 3HEPTUU

B (ha30BBIX MEPEXOax.

YpaBHEeHUE TEIIOBOTO OanaHca.
IIoBEpXHOCTHOE HATSKEHUE.
KoaddurmeHnT moBepxHOCTHOTO
HaTshkeHus. KanwuispHble SBleHus..
JlaBneHue o1 HICKpUBICHHOM
MIOBEPXHOCTBIO KUKOCTH

(ssBeHUM): Mojenel rasa,
KHMJIKOCTH U TBEPAOTO
(KpHCTaNINYECKOT0) TEa,
U/IealbHOrO rasa.

BoinosnHenue yueOHbIX 3ajaHUM Ha
aHaJIM3 TEIJIOBBIX MPOLIECCOB
(s1BJIEHUI) C UCTIOJIb30BAaHUEM
OCHOBHBIX nosioxkeHut MKT

¥ 3aKOHOB MOJIEKYJISIpHOU (DU3UKH
Y TEPMOJMHAMUKU: CBSI3b JaBICHUS
UJICAIbHOTO T'a3a C KOHUEHTpALUen
MOJIEKYJI U €r0 TeMIIepaTypoH,
ypaBHeHUE MeHieneeBa—
Knaneiipona, nepBbiii 3aK0H
TEPMOJUHAMUKHU.

Pabora B rpynmax npu o0CykaeHUN
BOIIPOCOB MEXKIIPEIMETHOTO
XapakTepa (Hampumep, 1o TeMe
«TennooOMeH B KUBOU MPUPOAE»)

PA3JIEJ 4. DJIEKTPOJUHAMMUKA (54 1)

DJIEKTPUIECKOE TOJIE
(24 4)

DneKkTpu3zanus Ten u eé
IPOsIBJIEHUS. DINEKTPUUECKUI
3apan. JlBa Buaa 3JI€eKTpUUECKUX
3apsaaoB. [IpoBogHUKN,
JUAJIEKTPUKU U MTOITYIIPOBOIHUKH.
DNeMEHTApHBIN ANEKTPUUECKUI
3apsii. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsija.
B3anmonencreue 3aps10B..
Toueunsie 3apsabl. 3akoH KyroHa.
Onektpuueckoe nose. Ero
JIEMCTBUE HA 3JIEKTPUUECKUE
3apsabl.

Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosist. [Ipo6uslit 3apsia. JIunuu
HaIpPsSKEHHOCTH JIEKTPUUECKOTO
nosst. OTHOPOAHOE SIEKTPUUECKOE
oJe.

ITorerMaIbLHOCTE
ANEKTPOCTATUYECKOTO IOJIS.
Pa3HocTh noTeHImanon

u HanpspkeHue. [lorenmanbaas
SHEprus 3apsaa

B DJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman 3J1eKTpOCTaTUYECKOTO
nosist. CBA3b HAPSHKEHHOCTHU OIS
Y PA3HOCTH MOTEHIUAJIOB IS
ANEKTPOCTATUUECKOTO MOJs (Kak
OJHOPOJIHOTO, TaK

[IpoBeaeHne KOCBEHHbBIX
M3MEPEHUI U OMBITOB IO MPOBEPKE
MIPEAJIOKEHHOM TMITOTE3bI IPU
W3yYEHUU B3aUMOJICUCTBUSA
3apsKEHHBIX TEI, 3apsaaa
KOHJICHCATOPa, MOCJIEI0BATEIHLHOTO
COEIMHEHMS KOHJIEHCATOPOB.
Pemenue pacy€THbIX 3a71a4 C SIBHO
3aJ1JaHHOM Y HESIBHO 33/IaHHOM
(bu3nyecKoil MOJEINbIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (OpMyJT
AIEKTPOCTATHKH.

Pemenue kauecTBeHHBIX 3a/1ad4,
TPEOYIOMIMX MPUMEHEHUS 3HAHU N
I10 AJIIEKTPOCTATHKE.

OObsicCHEHE OCHOBHBIX MPHUHIIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJOTHYECKUX MPOIIECCOB,
TAaKUX KakK: 3JIEKTPOCKOII,
AIEKTPOMETP, AIEKTPOCTATHUECKAS
3aIuTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KOHIEHCATOPHI,
reneparop Ban ne I'paada.
Onpenenenue ycnoBHil
MIPUMEHUMOCTH MOJIEIIEN
(MBUYECKUX TEII: TOYCUHBIN 3apsi/,
OZHOPOJHOE IIEKTPUUECKOE TIOJIE.
BrimonHenune yueOHBIX 3ajaHUN Ha




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TEeMa coJep:KaHue AeSITeIbHOCTH YYALMXCS

Y HEOJIHOPOJIHOTO). aHAJIN3 JIEKTPUUYECKUX MPOIECCOB
[IpuHuun cynepno3unun
ANEKTPUYECKHUX TOJIEH.
[Tone Toueunoro 3apsna. [lone (s1BJIEHUI) C UCTIOJIb30BAaHUEM
PaBHOMEPHO 3apsKEHHOU chephl. OCHOBHBIX ITOJIOKEHUHN U 3aKOHOB
[Tone paBHOMEPHO 3apsHKEHHOTO ANEKTPOIMHAMUKU: 3aKOH
o 00béMy mapa. [Tone COXpaHEHUs JEKTPUUYECKOTO
PaBHOMEPHO 3apsKEHHON 3apsana, 3akoH Kyiiona,
OecKkOHEeYHOM MI0CcKoCcTU. KapTHHBI | HOTEHIIMANbHOCTh
JIMHUU HaIIPSOKEHHOCTH 3TUX IOJIEH | 3JIEKTPOCTATHYECKOTO MOJIA,
Y SKBUIIOTEHLIMAJIBHBIX MPUHLUIT CYNEPIIO3ULIUT
MMOBEPXHOCTEH. AIEKTPUUYECKUX TTOJICH.
[TIpoBogHUKH Ucnone3zosanue | T-rexnonorui
B AJICKTPOCTATHYECKOM IIOJIE. pu padoTe C IOMOJHUTETLHBIMU
VYcnoBue paBHOBECHS 3apsAJIOB. MCTOYHUKaMHU UHGOPMAIUH 110
JvanekTpuku TeME, UX KPUTUYECKUI aHAIIN3
B 3JIEKTPOCTATHYECKOM I10JI€. 1 OIICHKA JJOCTOBEPHOCTH
JusnexTpudeckas MpOHUIIAEMOCTh
BEILECTBA.
Kongencarop. DnekTpoéMKOCTb
KOHJZIEHCATOPa. DIEKTPOEMKOCTD
IUIOCKOTO KOHJIEHCAaTopa.
[TapannenbHOE coeUHEHNE
KOHJIEHCATOPOB.
[TocnenoBarenbHOE COETUHEHHE
KOHJIEHCATOPOB.
DHeprus 3apsyKeHHOTO
KOHJIeHcaTopa. JIBuxkeHune
3apsKEHHON YacTHIbI B
OJIHOPOJIHOM DJICKTPHUUECKOM T10JIe

[TocTosHHBII Cwuita Toka. [ToCTOSIHHBIN TOK. [IpoBenenune npsMbIX U3MEPEHUI

AIIEKTPUIECKUH TOK
(24 u)

VYcnoBus cyiiecTBOBaHUs
MOCTOSTHHOTO JIEKTPUYECKOTO
ToKa. ICTOYHMKH TOKA.
Hanpsoxenue U u 9J1C E.

3akoH OMa 11 y4acTKa LEMH.
DIIEKTPUUECKOE COTIPOTUBIICHHUE.
3aBUCUMOCTh COMPOTUBIICHUS
OJTHOPOJTHOTO TTPOBOJIHUKA OT €T0
JUTMHBI U TIJI0IA I TOTIEPEYHOTO
ceueHus. Y IeJIbHoe
CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarensHOE, MapaIeIbHOE,
CMCIIIaHHOE COSTUHCHUE
MIPOBO/THH-

CHUJIbI TOKA U HaIPSIKEHUS,
KOCBEHHBIX U3MEPEHUN YACIBHOTO
conpotusienus, J/1C

Y BHYTPEHHETO COTIPOTHUBIICHUS
HMCTOYHHMKA TOKA, IPOBE/ICHHE
HCCIEeN0BaHUN 3aBUCUMOCTEN
(U3MYECKUX BETMYHH U OTIBITOB 110
MPOBEPKE MPEAIOKEHHON THIOTE3bI
MIPU U3YYEHUH LIeTel MOCTOSTHHOTO
TOKa.

Pemenue pacy€THbIX 3a/1a4 € IBHO
3aJIaHHOHN U HESIBHO 3aJaHHOH
(bU3NUECKON MOJIENBIO

C UCITOJIb30BAHUEM OCHOBHBIX




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

KOB.

3aKOHOB U (POPMYJI IIOCTOSTHHOTO
TOKA.

Pacuér pa3zBeTBIEHHBIX
aNeKTpudeckux uenei. [TpaBuna
Kupxrodga.

Pabora anekTpudeckoro Toxa.
3akon Jlxxoyns—IJlenna.
MoIHOCTD 31EKTPUYECKOTO TOKA.
TennoBasi MOIIHOCTb, BbIACIAEMAst
Ha pe3HcTope.

O/1C u BHyTpeHHEe
COIPOTUBIIEHUE UCTOYHHUKA TOKA.
3akon Oma aJis MOJTHOM
(3aMKHYTOM ) SNIEKTPUUECKOH IIeTIH.
MomHocTh HCTOYHHUKA TOKA.
KopoTkoe 3ambikaHue.
KoHnnencarop B 1ienu mocTosSsHHOTO
TOKa

Pemenne kauecTBEHHBIX 3374,
TpeOYIOLMX IPUMEHEHUS 3HAaHUH
Y 3aKOHOB IIOCTOSIHHOT'O TOKa.
OObsicHEeHHEe OCHOBHBIX IIPUHIIUIIOB
JICCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: aMIIEpMETP, BOJIBTMETP,
peocrar, CYETUUK dIIEKTPUIECKON
SHEPIUU.

BoinosnHenue yueOHbIX 3ajaHUM Ha
aHaJIN3 JIEKTPUYECKUX NTPOLIECCOB
(s1BJIEHUI) C UCIIOJIB30BAHUEM
OCHOBHBIX II0JIO’KEHUH U 3aKOHOB
ANEKTPOIMHAMUKU: 3aKOHBI OMa
JUIsl y4acTKa LENU U I 3aMKHYTOH
ANEKTPUYECKOM LETH, 3aKOH
Jxoyns—IJlenna.

Pabora B rpynnax npu o0Cyxa1eHUN
BOIIPOCOB MEXKIIPEIMETHOTO
Xapakrepa (Halpumep, 1o TemMe
«OJIEKTPUYECKHUE SBJICHUS

B IIPUPOJIEN)

Toxu B pa3IMuHBIX
cpenax (6 4)

DnekTpuueckas MpoBOAUMOCTh
pa3IMYHBIX BEUIECTB. DJIEKTPOHHAsA
IPOBOAMMOCTH TBEPBIX METAJLIOB.
3aBHCHUMOCTb COITPOTUBIICHUS
METaJIJIOB OT TEMIIEPATYPBhl.
CBepxnpoBOIUMOCTb.

[TpoBeneHnEe KOCBEHHBIX N3MEPEHUI
U UCCIICOBAaHUN 3aBUCUMOCTEN
Mex1y GU3MUECKUMHU BETUYUHAMU
[IPY U3YYEHUU TPOLIECCOB
MPOTEKAHUA JIEKTPUUYECKOTO TOKa

B METaJUIaX, JJIEKTPOJIUTAX

Y TIOJIYTIPOBOJTHHUKAX.

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB.
[TomynipoBoauku. CoOCTBEHHAS

Y IIPUMECHAs IPOBOJAUMOCTD
MOJIyITPpOBOTHUKOB. CBOMCTBA P—
n-nepexona. [lomynpoBogHUKOBBIE
npuOOpHI.

DNEeKTPUUECKUI TOK

B DJIEKTPOJINTAX.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
Onektponu3. 3akoHsl Dapanes s

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aJJaHHOM U HESBHO 3aJJaHHOMU
¢bu3nyecKoil MOJEINbIo

C HCIIOJIb30BaHUEM
3aKOHOMEPHOCTEN MOCTOSTHHOTO
TOKA B pa3JIMYHBIX Cpeaax.
Pemenne xadecTBEHHBIX 3a/1a4,
TpeOyIOMX MPUMEHEHUS
3aKOHOMEPHOCTEW MOCTOSTHHOTO
TOKAa B pa3JIMYHBIX Cpeaax.
OO0OBsCHEHHE OCHOBHBIX




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TeMa coJepkaHue AeSITeJIbHOCTH y4aluXxcst
JIEKTPOIU3a. MPUHIUIIOB JE€UCTBUSA
DJIEKTPUUYECKUI TOK B Ta3ax. TEXHUYECKUX YCTPOMUCTB, TAKUX
CaMoCTOSTENbHBII KakK: razopaspsjHble JIaMIIbI,

Y HECAaMOCTOSITEIIbHBIN pa3psil.
Paznmuunsie THIIBD
CaMOCTOATEIIBHOTO pa3psia.
Moanus. [1na3zma

AIEKTPOHHO-TTy4YeBas TpyOKa,
MOJIYTIPOBOTHUKOBBIC MPUOOPHI:
MO, TPAH3UCTOP, GOTOAHOI,
CBETOJMO/I; TAJIbBAHUKA,
paduHUpOBaHHE MEH, BBIILJIABKA
ATIOMUHHUS, SJIEKTPOHHAS
MHKPOCKOIHS

®M3NYECKHAN MIPAKTAKYM (16 )

du3nuecKuil MpakKTUKyM

(16 u)

CniocoObl u3mMepeHus HU3nIecKux
BEJIMYMH C MCIIOIH30BAaHHEM
AHAJIOTOBBIX U U (PPOBBIX
U3MEPUTEIIBHBIX TPHOOPOB

Y KOMITBIOTEPHBIX JIATYNKOBBIX
cucteM. AGCOTIOTHBIE

Y OTHOCHUTEJIbHBIE MIOTPEITHOCTH
U3MEpEHUH (PU3NICCKIX BEITHUUH.
O1ieHKa IpaHUIl TOTPEITHOCTEH.

[IpoBenenne KOCBEHHBIX
U3MEpeHUI (PU3NICCKUX BEITHYUNH.
Hanpumep: yckopeHusi cBOOOIHOTO
naJicHus, pa60TBI CHUJIbI, YJIETIbHOM
TermnoémMkocTu, moayis FOura,
YAEIBHOTO CONMPOTHUBIICHUS
Marepualia MpoBOJI-HUKA, 3apsia
OJHOBAJICHTHOI'O MOHA U T. II.
[IpoBenenue ucciaeqoBanmi
3aBUCHUMOCTEN MEKY
(DU3UYECKUMHU BEJTMYUHAMU.
Hanpumep: 3aBucumocTu nepuoaa

ITpoBeneHne KOCBEHHBIX
W3MEPEHUI, HCCIIeI0BAaHUI
3aBUCUMOCTEH (pru3nuecKux
BEJIMYMH, IPOBEPKA
IPEeUIOKEHHBIX THIIOTE3 (BBIOOp U3
paboT, ONMCAaHHBIX B TEMATUYECKUX
paszaenax «Y4eHU4eCKuu
AKCIIEPUMEHT, J1a0OpaTOpPHBIE
paboThI, TPAKTUKYM))

oOpaleHnss KOHUYECKOTo MasiTHUKA
OT €ro NapaMeTpoB; 3aBUCUMOCTHU
CWJI yIIPYT'OCTH, BO3HMKAIOIINX B
MIPY’KUHE U PE3UHOBOM 00pasiie, OT
ux gaedopmarum; uccieaoBaHue
IpolLecca OCThIBaHMSI BEILIECTBA;
3aBHCHUMOCTH IOJIE€3HOU MOIHOCTH
MCTOYHUKA TOKA OT CUJIbI TOKA;
CHSATHUE BOJIBT-aMIIEPHOU
XapaKTepUCTUKU AUOJA U T. I.
IIpoBeneHune ONBITOB IO IPOBEPKE
MPEI0KEHHBIX TUIIOTE3.
Hampumep: runoressl 0 npsmMoi
MPOIMOPLIMOHAIIBHOM 3aBUCUMOCTH
MEXJy 1aJbHOCTBIO MOJIETA

Y HA4YaJIbHOM CKOPOCTBIO TENIA;

0 HE3aBHUCUMOCTH BPEMEHHU
JBUKEHHS OpycKa 110 HAKJIOHHOU
IJIOCKOCTH Ha 3aJJaHHOE PacCTOSTHUE
OT €ro Macchl; MPOBEPKA 3aKOHOB
JUTSL U30TIPOLIECCOB B Ta3€ U T. II.
CoburoeHue mpaBmi 0€3011aCHOTO
TpyZa Npu IPOBEICHUH
MpaKTUKyMa




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TeMa coJepKkaHue AesITeJIbHOCTH YYAIUXCsl
Pe3eps (10 u)
11 KJIACC (170 u)
TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIEC BH/IbI
TeMa coJepKkaHue JAesITeJIbHOCTH YYAIUXCS

PA3JIEJI 4. QJIEKTPOANHAMMUKA (27 u)

MarsuTtHoe 1oJje
(14 )

BzauMoencTBre MOCTOSHHBIX

MAardvToB U IIPOBOAHHWKOB C TOKOM.

MarnautHoe nosie. Bektop
MarHuTHOW UHAYKUMHU. [IpruHiun
CYNEpHO3UIMY MarHUTHBIX MOJIEH.
JIuHUM MarHUTHOM UHIYKLIMH.
MarauTHoO€E 1oJsie IPOBOJIHUKA

C TOKOM (TIPSIMOTO TIPOBOJIHUKA,
KaTyIIKH U KPyTOBOT'O BUTKA).
OmnbIT DpcTena.

Cuna Amnepa, e€ HanpaBiIeHHE

1 MOAYJIb.

Cuna JlopeHua, e€ HampaBieHNE

U MOAYJb. JIBUKEHUE 3apsSKEHHON
YacTUILIBI B OJJHOPOJIHOM
MarHuTHOM nose. PaGora cuibl
Jlopenua.

MarsauTtHoe 1oJsie B BENIECTBE.
deppoMarHeTkH, napa- u
JMaMarHeTUKH

[IpoBenieHrE KOCBEHHBIX
U3MEpPEeHU cuiibl Amnepa,
IIPOBEJICHUE UCCIIET0BAHUS
3aBUCUMOCTEN MEXY
($u3NYECKUMU BEITUUYNHAMU

1 OIIBITOB I10 POBEPKE
IIPEAJIOKEHHOM TUITOTE3bI IPH
M3YUYEHUU JEHCTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aUMO/ICHCTBUS ITPOBOJIHUKA

C MarHUTHBIM I1OJIEM.
Omnpenenenue ycinoBHil
MPUMEHUMOCTH MOJENN
OJIHOPOJAHOI'0 MarHUTHOTO ITOJISL.
Onpenenenre HanpaBIeHUS
WHIYKUIHUA MarHUTHOTO TOJIA
IIPOBOJHMKA C TOKOM, CHJIbI
Awmriepa u cunsl JlIopeHna.
Pemenue pacuéTHbIX 3aa4 C SIBHO
3aJ1JaHHOM Y HESIBHO 3a/IaHHOM
(bu3nyecKoil MOJEINbIo

C MCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB ¥ ()OPMYJI 1O TEME
«MarHurtHoe mose».

Pemennie kauecTBEHHBIX 33/1a4,
TpeOYIOUMX NPUMEHEHUS 3HAHUH
1o Teme « MarHuTHOE MoJe.
OOBsicHeHHEe OCHOBHBIX IPUHIIUIIOB
JIEMCTBHSI TEXHUYECKHUX YCTPOMCTB

U TEXHOJIOTUYECKHUX MPOLECCOB,
TaKuX Kak: IpUMEHEHUe
IIOCTOSIHHBIX MarHuTOB,
3JE€KTPOMAarHuToOB, TeCTEp-
MYJBTUMETP, IIEKTPOABUTATEID
Sxo6u, yckopurtenu
3JIEMEHTAPHBIX YaCTHI]




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TeMa cojepikaHue AeITeJIbHOCTH y4alIuxcs
DneKTpOMarHuTHast SIBnieHne ANEKTPOMArHUTHOM IIpoBenenue uccie10BaHus
WHIYKIHUS uaykuuu. [Totok BekTopa 3aBHCHUMOCTEH PU3NIECKIX
(13 9) MarHuTHOM uHaykuu. IJC BEJIMYMH U OMBITOB MO MPOBEPKE
UHAYKIHUU. 3aKOH MPEI0KEHHON TUITOTE3bI IPU
AJNIEKTPOMATHUTHON UHAYKIIUU W3YUYCHUU SIBJIICHUS
®apanes. Buxpesoe AJIEKTPOMATHUTHOW MHIYKIIHH.
anexktpuueckoe nose. Toku @yko. | Pemenue pacy€THbIX 3a1a4 C IBHO
OJIC uHAYKIIMY B TPOBOJIHUKE, 3aJaHHOU U HESIBHO 3aJaHHOU
JBIKYIIEMCS TIOCTYIIATEIbHO (bu3nIecKoil MOIENIbIO
B OJIHOPOJHOM MarHUTHOM IIOJIE. C UCMOJIb30BaHUEM OCHOBHBIX
IIpaBuio Jlenua. 3aKOHOB U ()OPMYII TIO TeME
NupyktuBHocts. KaTymika uHayk- | «DIEKTpOMAarHUTHAS MHIYKIUS.
TUBHOCTHU B LIETIH MIOCTOSTHHOTO Pemenne kauecTBEeHHBIX 33724,
TOKa. SIB-Jie-HUE CAaMOMHIYKITHH. TpeOyIOUINX MPUMEHEHUS 3HAHUN
O/1C camOoMHIyKIIUY. 10 TeMe «JIEKTPOMarHuTHas
DHeprusi MarHuTHOro MoJst WUHIYKIIHSD.
KAaTYIIKA C TOKOM. OOBsiCHEHNE OCHOBHBIX MPUHITUTIOB
DIIEKTPOMAarHuTHOE I0J1e JEHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX MPOIIECCOB,
TaKMX KaK: UHIYKI[MOHHAS TIeYb,
COJIEHOM /I, 3aIUTa OT
AIIEKTPU3ALIUN TEJ IPHU JBUKCHUU
B MarHUTHOM T10JI€ 3eMJTH.
PaboTa B rpynmax npu o0CyXaeHUN
BOITPOCOB MEKITPEAMETHOTO
XapakTepa (Hampumep, Mo Teme
«INEKTPOMArHUTHBIC SIBIICHUS
B IIPUPOJIE»)
PA3AEJ 5. KOJIEBAHUSA U BOJIHBI (60 4)
Mexanuyeckue KonebarenbHas cucrema. [TpoBeneHne KOCBEHHBIX U3MEPEHUH,

koneOanust (10 )

CBoOoaHbIe KoeOaHuUs.
["apmoHHnueckue KojaeOaHms.
Kunematudueckoe U TUHAMHYECKOE
ONMCAHNUE. DHEPreTHIECKOoe
onucaHue (3aKOH COXpaHeHUs
MeXaHU4ecKoi sHeprun). Beison
JTUHAMHYECKOTO OTHMCaHUs
rapMOHUYECKUX KoJeOaHHH u3 ux
SHEPreTHIeCKOro

Y KNHEMaTH4ECKOIO OMHUCaHUS.
Ammuintyna u asa kosebaHui.
CBs13b aMIUIUTYAbI KOJIEOaHU I

UCCIIEZIOBAHUS 3aBUCUMOCTEN MEXKTY
GU3MYEeCKUMU BETMYMHAMHU U OTIBITOB
10 TIPOBEPKE MPEIOKEHHOU
TUTIOTE3bI MIPU U3yYSHUH KONeOaHui
HUTSHOTO ¥ MPYKUHHOTO MasTHAKOB,
BBIHYKJCHHBIX U 3aTyXaIOIINX
MEXaHUYECKUX KOJIEOaHHA.
Omnpenenenue ycnoBuit
MPUMEHUMOCTH MOJIENN
MaTeMaTU4eCKOro MasTHHKA

Y UJICAIBHOTO IPY>KUHHOTO
MasTHHKA.




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TEeMa coJep:KaHue AeSITeIbHOCTH YYALMXCS
VCXOJIHOM BEJTMYUHBI Pemenne pacu€rHbIX 3a1a4 ¢ IBHO
C aMIUIMTYy1aMU KoJieOaHmii e€ 3aJIaHHOM U HESBHO 3aJIaHHOU
CKOPOCTH M YCKOPEHHUS. ¢bu3nyecKoil MOJEINbIo
[lepuon u yactoTa KoJI€OaHUN. C UCIIOJIb30BAHUEM OCHOBHBIX
[epuoa Mabix cBOOOTHBIX 3aKOHOB U (HOPMYII IO TeME
KoJIeOaHMIT MAaTEeMaTHIEeCKOTO «MexaHuueckue KoJieOaHus.
mastHuka. [leproz cBoGOHBIX Pemenne kauecTBeHHBIX 3a1a4,
KoJIeOaHMIA TIPYKMHHOTO MAasTHUKA. | TPEOYIOIUX MPUMEHEHUS 3HAHUI
[TonsiTHE O 3aTyXarOMMX 1o teme «MexaHnyeckue
KoseOaHusx. BeIHyKIeHHBIC KoJeOaHus».
kosnebanus. Pezonanc. OOBsicHEeHE OCHOBHBIX MTPUHIIUIIOB
Pe3onancuas kpusas. BiausHue JICCTBUS TEXHUYECKUX YCTPOICTB,
3aTy-XaHUs Ha BUJ PE30HAHCHOU TaKUX KaK: METPOHOM, Yachl, KaYelu,
KpUBOW. ABTO-KOJIEOaHMS MY3bIKaJIbHbIC HHCTPYMEHTHI,
cericmorpad.
Ucnons3oBanue | T-TexHonoruit
pu paboTe ¢ JOTOTHUTEIHHBIMU
HUCTOYHUKAMHU WHPOPMAITUH TI0
TE€ME, UX KPUTUUECKUN aHaJIu3
Y OLIEHKA JOCTOBEPHOCTHU
DNeKTpOMarHuTHHIE KonebaTtenbHbIit KOHTYD. [IpoBeaeHne KOCBEHHbBIX

koneOanust (15 )

CBOOOIHBIE IEKTPOMArHUTHBIE
KoJIeOaHUs B UJ1€AJIbHOM
KosiebarenbHOM KOHType. Dopmyiia
Tomcona. CBsi3b aMIUIUTY bl
3apsiia KOHJIeHcaTopa

C aMIUIUTY10M CUJIBI TOKa

B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMsI DHEPTUU

B HJI€aTbHOM KOJIEOATEIILHOM
KOHTYpE.

3aryxarollye 3JIeKTPOMarHuTHbIE
KosiebaHus. BeinyX1eHHbIE
AIIEKTPOMarHuTHbIE KOJIeOaHusl.
IlepemenHbIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMUTYAHOE
U IEUCTBYIOLIEE 3HAUEHUE CUJIBI
TOKa ¥ HANPSKEHUSI IPU
pa3nu4YHOl (popMe 3aBUCUMOCTH
MEPEMEHHOT0 TOKA OT BPEMEHHU.
CuHycouanbHbIN IEpEMEHHBIN
TOK. Pe3ucTrop, konaeHcaTop

Y KaTyIlIKa HHAYKTUBHOCTH B LIEH
CHUHYCOUJAIIBHOTO MEPEMEHHOTO
ToKa. Pezonanc Tokos. Pe3onanc
HaIpsOKEHUN.

WneanbHblii Tpanchopmarop.
IIpousBoacTBO, nepenaya

U TIOTpeOJICHHE IIEKTPHUECKON
SHEpPTUHU.

W3MEPEHHUI U UCCIENOBAHUS
3aBHCHUMOCTEH PU3NIECKIX
BEJIMYUH IIPU U3yUYCHUH
AIIEKTPOMArHUTHBIX KOJICOaHH

U LIEIIeN TIEPEMEHHOTO TOKA.
Pemenue pacy€THbIX 3a71a4 C IBHO
3aJIJaHHOM Y HESIBHO 33/IaHHOM
bu3nueCcKoil MOJENbIO

C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (HOPMYII TIO TEME
«INEKTPOMArHUTHBIC KOJICOAHUS.
Pemenne kauecTBeHHBIX 3a/1a4,
TPeOYIOMIMX MPUMEHEHUS 3HAHU N
0 TeMe «JIEKTPOMArHUTHBIE
KOJICOaHUs.

CpaBHEHHNE MEXaHUUYECKHUX

1 DJICKTPOMArHUTHBIX KOJICOaHUH.
OOBbsicHEeHNE OCHOBHBIX MPUHITUTIOB
JIEMCTBHSI TEXHUYECKHUX YCTPOMCTB,
TaKUX KakK: 3JIEKTPUUYECKUN 3BOHOK,
TreHEePaTop MEPEMEHHOTO TOKA,
JIMHUU 3JIEKTpoIiepeaay.
Onpenenenue ycnoBHil
MPUMEHUMOCTH MOJIENU
UJIeATHHOTO KOJIe0aTeTFHOTO
KOHTYpA.

AHann3 ¥ olleHKa ITOCIIEACTBUU
MCIIOJIb30BaHUS PA3IMYHBIX
croco0O0B MTPOU3BOJICTBA




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TeMa coJepKkaHue AesITeJIbHOCTH YYAIUXCsl
DKOJIOTUYECKUE PUCKHU TTPU AIIEKTPOIHEPTUH C MO3UIUHN IKOJIO-
MIPOM3BOJICTBE AJIEKTPOIHEPTHH.
Kynerypa
MCII0JIb30BAHUS AJIEKTPOIHEPTUU TUYECKON 0€30IIacCHOCTH;
B IIOBCEIHEBHON KU3HU MIPEACTABJICHUIO paliOHAIBHOM
MIPUPOIOTIONB30BaHUH (B MpoIecce
IMOJATOTOBKH COOOILIEHUH,
BBITIOJIHEHHUM TPYTIIIOBBIX MPOEKTOB)
Mexanndeckue Mexanuyeckue BOJHBI, yCIOBHS UX | CpaBHEHUE MEXaHUYECKUX

U DJICKTPOMArHUTHBIC
BouHbI (10 u)

pacnpoctpanenus. [lonepeunsie

U IIpo0JIbHbIE BOJIHEL. [lepuos,
CKOPOCTb PacIpOCTPaHEHUs

U arHa BoiHbl. CBolicTBa
MEXAHUYECKUX BOJIH: OTPAKEHUE,
npeIoMIIeHUE, HHTePhEPEHITHS

U U pakims.

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh
3ByKa. Bricota Tona. TemOp 3ByKa.
[ITymoBoe 3arpsi3HEHHE
OKpYXKaroIlen Cpeibl.
ONEeKTPOMarHUTHHIE BOJHBI.
VYcnosus u3iydeHus
AIIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opueHTanus BEKTOpoB , ,
B JIEKTPOMAarHUTHON BOJIHE.
CBolicTBa DJIEKTPOMATHUTHBIX
BOJIH: OTpa)K€HUE, IPEIOMIICHHE,
noJsipu3alus, uHTephepeHus

U IUQpaKuus.

[IIkana 371€eKTPOMAarHUTHBIX BOJIH.
[TprMeHeHue IeKTPOMAarHuTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIUITBI pagnoCBA3U

U TeneBuaeHus. Pannonokanus.
DNEeKTpOMarHUTHOE 3arpsi3HeHNE
OKpY Xarolle cpenbl

Y 3JIEKTPOMArHUTHBIX BOJIH.
Omnpenenenue yciuoBHit
MPUMEHUMOCTH MOJIEIIN
rapMOHUYECKOU BOJIHBI.

Pemenne kauecTBEHHBIX 3aja4,
TPeOYIOMMX MPUMEHEHUS 3HAaHU N
mo Teme «MexaHndecKue

Y AJICKTPOMATrHUTHBIE BOJHBDY.
N3yuyeHue napameTpoB 3ByKOBOH
BOJTHEL.

N3yuenue pacnpocTpaHeHus
3BYKOBBIX BOJH B 3aMKHYTOM
MIPOCTPAHCTBE.

OObsicCHEHNE OCHOBHBIX MPUHIIUIIOB
JIEMCTBUS TEXHUUYECKHUX YCTPONCTB
Y TEXHOJIOTMYECKHUX MPOIIECCOB,
TaKUX KakK: My3bIKaJIbHbIE
WHCTPYMEHTHI, pajaap,
paauonpuéMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus,
yJIbTPa-3ByKOBasi TUAarHOCTHUKA

B TEXHHUKE W MEIUITIHE.
Hcnonp3oBanue | T-rexHomorui
pHu paboTe C TOMOJTHUTETLHBIMU
HUCTOYHUKaMU WHPOPMAITUH TI0
TeMe, UX KPUTUIECKUN aHaJu3

1 OIIEHKA JOCTOBEPHOCTH.
AHann3 ¥ olleHKa ITOCIIEACTBUHU
IIYMOBOT'O U 3JIEKTPOMAarHMTHOTO
3arpsA3HEHUS OKPYIKAOIIEH CpeIbl
C HO3ULIMH PKOJIOTUYECKOM
0€30MMacHOCTH; IPEACTABICHUI

O palluOHAJIbHOM




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TeMa cojepikaHue AeITeJIbHOCTH y4alIuxcs
MIPUPOIONIOIBL30BaHUU (B MpoIecce
MOJITOTOBKU COOOILIEHUH,
BBITIOJIHEHUM TPYTIOBBIX MPOEKTOB)
Onruka (25 4) [TpstmonuHetHOE pactipocTpaneHue | HabmroaeHne onTHYeCKuX SBICHUIM,

CBeTa B OAHOpOIHOM cpene. JIyu
cBeTra. ToUeUHBIN HCTOUYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoenue
M300paKeHHUH B TUIOCKOM 3€pKajie.
Cdepudeckue 3epkaia.
[Ipenomnenue cBeta. 3aKOHbI
MIPEIIOMIICHUS CBETA. AOCOIOTHBIN
1oKa3aTellb MPeJIOMJICHHUS.
OTHOCHTENBHBIN TTOKa3aTeb
npenomiieHud. [locTossHCTBO
YacCTOTHI CBETA U COOTHOIIECHUE
JUTMH BOJIH IMPHU MEepexoe
MOHOXPOMaTHYECKOTO CBETa Yepe3
TPpaHMILy pa3zienia ABYyX ONTHYECKUX
cpen.

Xop nydeit B mpusMme. ucnepcust
cBeta. CiioXHBIN cocTaB 6enoro
cBera. LlBer.

IlonmHOE BHYTpEHHEE OTpaKECHHUE.
Ipe-

JIeTb-HbIM YTOJI TIOJTHOTO
BHYTPEHHETO OTPAKEHUS.
Colwuparomye u paccenBarome
nuH3bl. ToHkas nmuH3a. POKyCHOE
paccTosiHue U ONTHYECKas Cuja
TOHKOMW JIMH3BI.

MPOBEJICHUE KOCBEHHBIX
W3MEPEHUM, UCCIIEI0BaHUS
3aBUCUMOCTEHN (U3UIECKUX
BEJIMYUH U OIBITOB IO MPOBEPKE
MPEJI0KEHHON TUIIOTE3bI TPU
W3yYECHUU SIBJICHUH MTPEIOMIICHUS
CBETa Ha I'PaHUIIE pa3jielia IBYX
cpen, IPeIOMIICHUS CBETa

B COOMPAIOIICH M paccerBaroIIeit
JIMH3aX, BOJTHOBEIX CBOMCTB CBETA.
Pemenne pacu€THbixX 3a/1a4 ¢ SIBHO
3aJIaHHOM 1 HEIBHO 3aJaHHOU
(U3UYECKON MOJIETBIO

C MCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYII IO TeME
«OnTHKay.

Pemrenne xauecTBEHHBIX 3a7a4,
TPeOYIOMIMX MPUMEHEHHUS 3HAaHU N
o TeMe «OnTHKa.

ITocTpoenune n pacuér
M300paKeHM, CO3qaBaCMbIX
IJTOCKUM 3€pKajoM, TOHKOH
JIMH30MH.

Omnpenenenue yciaoBHit
MPUMEHUMOCTH MOJIENIA TOHKOM
JIUH3BL; TPAHUI] MPUMEHUMOCTHU
r€OMETPUYECKOU ONTUKH.

3aBUCHUMOCTH (POKYCHOTO
paccTosiHUSI TOHKON cepruecKoit
JIMH3BI OT €€ TEOMETPUHU

1 OTHOCHUTEILHOTO TTOKa3aTels
MPEJIOMJIICHUSI.

®opmysia TOHKOW JIMH3BI.
YBenuuenue, 1aBaemMoe JIMH30M.
Xo Jty4a, MPOIIEIIIEr0 JUH3Y 0/
MPOU3BOJILHBIM YIJIOM K €€
IJ1aBHOW ONTHYECKON OCH.
[TocTpoeHue n300paKeHit TOUKH
M OTpe3Ka MPsIMOI B COOMPAIOIIINX

OOmbsicHeHne 0cOOeHHOCTEN
NPOTEKAHHS ONTHYSCKUX SIBJICHUI:
uHTephepeHIH, TUdpaKIuy,
JICTICPCHH, TIOJIHOTO BHYTPEHHETO
OTpa)XKeHUS.

OObsiCHEHHE OCHOBHBIX TPUHIIUIIOB
JCWCTBHS TEXHHYECKHUX YCTPOMCTB
U TEXHOJIOTHYECKUX MPOIIECCOB,
TaKUX KaK: OYKH, JIyma, HePHCKOII,
¢doToanmnapar, MUKPOCKOII,
NPOEKIMOHHBII anmapar,
MPOCBETIICHHE ONTHKH, BOJIOKOHHAS




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

Y PacCeMBAIOIIMX JIMH3aX U UX
CHUCTEMax.

OnTuueckue mpuOOpHI.
Pa3pemaromias crocooHocTh. ['1a3
KaK OIITHYECKasl CUCTEMA.
[Ipenenbl npUMEHUMOCTH
T€OMETPUYECKON ONTUKH.
BonnoBas onTuka.
Wutepdepennus ceeta.
KorepeHTHbIE HCTOUHUKHU.
YcnoBust HaOIIOICHHS
MaKCUMYMOB U MMHUMYMOB

B UHTEP()EPEHIIMOHHOMN KapTHUHE OT
JIBYX KOT€PEHTHBIX HCTOYHHUKOB.
IIpumepsl KiIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.
Judpaxuus cera.
JudpakimonHas pemeTka.
VYcioBue HaOMIOACHUS TTIABHBIX
MaKCUMYMOB MU MaJICHUN
MOHOXPOMaTHUYECKOI'0 CBETa Ha
TUGPAKIIUOHHYIO PEIIETKY.
[Tonsipusanus ceera

OITHKA, MTU(PAKIIMOHHAS PEHIETKA.
PaboTa B rpynmax npu o0Cy)aeHUN
BOIIPOCOB MEXIPEAMETHOTO
XapakTepa (Hanpumep, 1o TeMe
«CBeTOBBIE SIBJICHUS B IPUPOC))

PA3JIEJI 6. OCHO

Bbl CIEIIUAJTBHOM TEOPUY OTHOCHUTEJBHOCTH (5 u)

Ocuobl CTO (5 1)

['panu1Ibl TPUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
ITocTynaTel cnenualbHON TEOPUU
OTHOCHUTEIBHOCTH.
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepsai. [IpeoOpazoBanus
Jlopenua. YcnoBre NpUYMHHOCTH.
OTHOCHUTEILHOCTh
OJIHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHU U COKPAILECHUE JJTUHBI.
DHeprusi U UMITyJIbC
PENATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ FHEPrUen

Y UMITYJIbCOM PEIIATUBUCTCKOM
YacTHUIIbl. DHEPTUs MOKOS

ITpoBeneHne KOCBEHHBIX
M3MEpEHUI UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTUll (110
¢dotorpadusaM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM TI0J1€).
AHanu3 u onucaHue GU3NIECKuX
SIBJICHUH C MCIIO0JIb30BaHUEM
IIOCTYJIATOB CIIELUAJIbHON TEOpUHU
OTHOCHUTEJIBHOCTH.

OObsicCHEHNE OCHOBHBIX MPUHIIUIIOB
JeMCTBUS TEXHUUECKUX YCTPOMCTB,
TaKWX KaK: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIH
3apsDKEHHBIX YaCTHI]

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 4)

KopnyckymnspHo-
BOJIHOBOM JTyaJIn3M
(159)

PaBHOBecHOE TemI0BOE U3TyUYEHHE
(u3my4yeHue abCcoMOTHO YEPHOTO
Tena). 3akoH cMenleHus Buna.
I'mnore3za M. IInanka o KBaHTax.
DOTOHBI. JHEPTUS U UMITYJIbC
dboToHa.

[TpoBeneHue KOCBEHHBIX
W3MEPEHU, HCCIIeI0BaHUS
3aBUCUMOCTEH MEXTy
(GU3NIECKUMHU BETMIMHAMHE TIPH
u3y4eHuu sBieHus porodddexra.
OOBsicHEeHHE OCHOBHBIX TIPUHITUIIOB




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

JICUCTBUS TEXHUYECKUX YCTPOIMCTB,
TaKUX KaK: CIIEKTPOMETP,
(hOTO3JIEMEHT,

dotorpdext. OnbIThI

A.T. CroneroBa. 3akOHbI
dororddekra. YpaBHeHue
Oiiamreitaa 1t porodaddexra.
«Kpacnas rpanumna» porodddekra.
JaBnenue cBera (B 4aCTHOCTH,
JaBJICHHE CBETa Ha a0COJOTHO
MOTJIONIAIOIIYI0 ¥ a0COTIOTHO
OTPaKAIOIIYIO TOBEPXHOCTH ).
Omertet 1. H. JIeGenena.
BoJiiHOBBIE CBOMCTBA YaCTULL.
Bounnsl e bpoitiis. InvuHa BOJIHbBI
ne bpoitis u pazmepbl 001acTi
JIOKAJIU3aLAN IBHKYIIEUCS
yactuipl. KopnyckynspHo-
BOJIHOBOM tyanu3m. udpakuus
AJIIEKTPOHOB Ha KPUCTAJUIAX.
Crneuunduxa usmepeHuit

B MUKpoMHpe. COOTHOILIEHUS
HeomnpeaenénHocrel [elizenbepra

dboTogaTuuk, TyHHEIbHBIN
MHUKPOCKOII, COJTHeUHast barapes,
CBETOJIUO/I.

Pemenue pacu€THbIX 3a1a4 ¢ SIBHO
3aJJaHHOM 1 HESBHO 33/IaHHOMN
($u3nYECKOil MOJIEIbIO

C MCTOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYJI IO TEME
«KBaHTOBBIE SIBJICHUS.

Pemrenue kauecTBeHHBIX 337124,
TpeOyIOUINX MPUMEHEHUS 3HAHUN
1o TeMe «KBaHTOBBIC SBJICHUS.
Omnpenenenue ycnoBuit
MPUMEHUMOCTH KBAaHTOBOW MOJICITH
CBeTa.

AHaJ3 KBaHTOBBIX MPOIECCOB

C UCTOJIb30BAaHUEM YPABHEHHS
OlinmreiHa i gporoaddexra,
MIPUHIIMIIA COOTHOIIIEHUI
HeonpenenéuHocTu [ eizenoepra.
Hcnonws3zoBanue | T-TexHomoruit
pu paboTe ¢ JOTOITHUTENbHBIMU
MCTOYHUKAaMU UHGOPMAITUH 110
TeMe, MX KPUTHICCKHUI aHATH3

U OLIEHKA JIOCTOBEPHOCTH

duzuka atoma
(5 )

OIBITEI 10 UCCIIETOBAHUIO
cTpoeHus aroma. [Inmanerapnas
Mozenb aroma Pesepdopra.
IToctynatel bopa. U3nyyenue

Y TIOTJIONICHHE (POTOHOB TIPH
Iepexoe aToMa ¢ OAHOIO YPOBHS
SHEPIUM Ha IPYTOil.

Bugsi ciektpoB. CriekTp ypoBHEi
SHEPIMH aTOMa BOJOPOAA.
CHoHTaHHOE U BBIHYK/IEHHOE
n3iydeHue cseta. Jlasep

HaGnronenue nuHeiyaThix
CIIEKTPOB.

OOBsicCHEeHNE OCHOBHBIX MPUHITUTIOB
JEHCTBUS TEXHUYECKUX YCTPOUCTB,
TaKHUX KaK: CIIEKTPOCKOII, J1a3ep,
KBaHTOBBII KOMITBIOTED.
Onpenenenue ycnoBHil
MPUMEHUMOCTH MOJIENIA aTOMa
Pesepdopna.

AHanu3 KBaHTOBBIX MTPOIIECCOB HA
OCHOBE ITEPBOT'O M BTOPOTO
noctynatoB bopa

®du3uka aTOMHOTO AApa
1 DJICMCHTAPHBIX YaCTHUI]

Hyknonnast Mmozens sapa
['eiizen6epra—lBanenko. 3apsin

[TpoBeneHmne u3mepeHuit
paanoakTUBHOTO (poHa




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

(5 4)

anpa. MaccoBoe 4uciio sapa.
N3oTombl.

PagnoaktuBHOCTB. Anba-pacna.
Onek--

TPOHHBIN U MMO3UTPOHHBIN OeTa-
-pacnaz. ['amma-usiyyeHue.

3aKOH paJInOaKTUBHOI'O pacraja.
PannoakTuBHBIE H30TOIIBI B
npupone. CoiicTBa
MOHU3HUPYIOLIETO U3JIy4CHHUS.
BiusiHMe paguoakTUBHOCTH Ha
JKUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don uznyuenus. Jlozumerpus.
OHeprus CBs3U HYKJIOHOB B sJIpe.
Snepubie cuibl. Jledekt Macchl
anpa.

S nepnbie peakuuu. Jlenenune

Y CUHTE3 siiep. SIIepHble peakToOpBl.
[Tpo6GiieMb! yrpaBisieMoro
TEPMOSIACPHOIO CHHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHON DHEPTETUKH.

Mertoabl peructpauuu

Y UCCJIEIOBAHNS DJIEMEHTAPHBIX
YacTHL.

DyHIaMEeHTaIbHBIE
B3aMMOZecTBYs. bapnoHbl, ME30HBI
u nentoHsl. [Ipeacrasienne

o CrannaptHoi monenu. KBapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB.
®usnka 3a npeaenamu CtannapTHON
Mozenu. TémHas MaTtepust U TEMHas
DHEPIHUs.

EnuncTBO Qu3nueckoil KapTUHBI
Mupa

C UCMOJIb30BaHUEM JI03UMETPA

Y UCCIIEJIOBAHUE TPEKOB YacTHI] (I10
roTOBBIM (hoTorpadusm).
OOBsicCHEeHNE OCHOBHBIX MPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB
¥ TEXHOJIOTMYECKHX MPOLIECCOB,
TaKHUX KakK: I03UMETp, KaMepa
Bunbcona, snepHblii peakTop,
TEPMOSICPHBII peakTop, aTOMHas
6om0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Onpenenenue ycaoBuil
MPUMEHUMOCTH MOJIEJIA aTOMHOTO
apa.

AHanm3 U OrucaHue SAePHbIX
peaKuuii C UCIOJIb30BAHUEM
MIOHSATUI MacCOBOE YMCIIO U 3apsijl
Spa, SHEPTHSI CBSI3H SIIPa, 3aKOHOB
COXpaHEHUs 3apsiia, MacCOBOTO
YHCIIa ¥ SHEPTHH B SIIEPHBIX
peaKiusX, 3aKOHa PAJOaKTUBHOTO
pacniazia.

AHanu3 U OlleHKA BIUSHUS
PaJIMOAKTUBHOCTH HA KUBBIC
OpraHU3MBbl, a TAKXKE MOCIEACTBHIMA
Pa3BUTHUS SAICPHON SHEPTETUKU

C TIO3ULIUM DKOJIOTUYECKOU
0€3-0MacHOCTH; MPEICTaBICHUI

0 palOHAJb--

HOM MPUPOOIIOIE30BAHUT

(B mpo1iecce MOArOTOBKU
COOOIIECHHUH, BHIITOITHCHUS
TPYMIOBBIX TPOEKTOB)

PA3JIEJI 8. JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKH (12 4)

DneMeHTbI acTPOPH3UKH
(12 u)

DTanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe n
MHUPOBO33PEHYECKOE 3HAYCHHE
actpoHoMuH. [IpumeHnMocTh
3aKOHOB (DU3UKU JJIs1 OOBSICHEHHUSI
MIPUPOJIBI KOCMHYECKUX 0OBEKTOB.
MeTo/1bI aCTPOHOMHYECKHX
uccienoBanuii. CoBpeMEHHBIE
ONTHUYECKUE TEICCKOIIbI,

VYyacTtue B AUCKYCCUU O POJIH
ACTPOHOMUU B COBPEMEHHOMN
KapTUHE MUpPA, B IPAKTUYECKON
JIEATEIbHOCTH YEJIOBEKA

U JAJIbHEHIIEM Hay4YHO-
TEXHUYECKOM PA3BUTHH.
[ToaroToBka cooOIIeHNU 0 METOAAX
MTOJIYYEHUST HAyYHBIX
ACTPOHOMUYECKUX 3HAHUIA,




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TeMa coJepkaHue AeSITeJIbHOCTH y4aluXxcst
PaaroTEeNeCKOIIbl, BHEaTMOC(EpPHas | OTKPHITHIX B COBPEMEHHOMN
aCTPOHOMMUSI. ACTPOHOMMUHU.
Bun 38é3nnoro neda. Co3Be3nus, [IpumeHeHre 0CHOBOIIOIAraAIOIUX
APKUE 3BE3/bI, INIAHETHI, UX ACTPOHOMUYECKHUX IOHATUM, 3aKOHOB
BUJIMMOE JIBHMKCHUE. Y TEO-pUi JyId aHaIHM3a
ConneuHas cucrema. ¥ 00BACHEHHS (PH3UIECKUX
Comnne. CollHEUHAsT aKTHBHOCTD. MIPOLIECCOB, MTPOUCXOIALIUX
Ucrounuk sneprun CosHua u B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX,
3BE3 . B MEXTAJITAKTUYECKOU cpejie,
3BE3 MBI, NX OCHOBHBIC JIBIDKEHUS HEOECHBIX TEJI, SBOJIIOLIMH
XapakTepucTuku. Jlnarpamma 3BE371 U Beenennoid.
«CHIEKTpaJbHBIN KJ1acc — [TpoBenenue HabMOACHUI
CBETUMOCTEY. 3BE3/IBI ITIABHOM 3BE3AHOIO HEOa HEBOOPYKEHHBIM
IMOCJICIOBATEILHOCTH. r7a30M C HCIIOJIb30BaHUEM
3aBHCUMOCTh «Macca — KOMIIBIOTEPHBIX MPUIIOKEHUMN 1J15
CBETHUMOCTEY 151 3BE3]] TIIaBHOM ONPEAEIIEHUS MMOJOKEHUS
nocle0BaTeNbHOCTU. BHyTpeHHee | HeOecHbIX 00BEKTOB Ha
ctpoenue 38E31. COBpeMEHHbIE KOHKPETHYIO 1aTy: OCHOBHBIE
MIPEICTABIICHUS O IPOUCXOXKACHUHN | co3Be3ausl CeBepHOro Mmoryuapus
u ooy ConHia v 3BE37. U ApKUE 3BE3MBL.
DTalbl )KU3HH 3BE3. [TpoBenenue HabIIO ICHUIA
Muteunsiii [IyTe — Hama B Teyieckon JIyHbl, MIIaHeT,
I'anaktuka. Ilonoxenue u TYMaHHOCTEH U 3BE3IHBIX
nemwxenne Comnana B ['anakTuke. CKOIUICHHUHU
Tune! ramakTuk. PagmoramakTuku
1 KBaszapsl. UEpHBIE IBIPHI B iApax
rajlakTHK.
Bcenennas. Paciupenue
Bcenennoii. 3akon Xa00mna.
Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe
W3JIy4YCHHE.
MacmrabHast cTpyKTypa
Bcenennoii. MeraramakTuka.
Hepeménnsie mpobieMsl
aCTPOHOMUU
OMBNYECKUN TPAKTUKYM (16 9)
Puznyeckuit Crnioco6b! u3MepeHust (PU3NYECKUX IIpoBeneHNE KOCBEHHBIX N3MEPEHUN

npaktukym (16 u)

BEJIMYMH C MCIOIb30BaHUEM
AQHAJIOTOBBIX

U IIU(PPOBBIX U3MEPUTEIBHBIX
MPUOOPOB ¥ KOMITBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOCOIIOTHBIE
Y OTHOCHUTEJIbHBIE TIOTPEITHOCTH
U3MEpEeHNI (PU3NIECKIX BETHUUH.
OneHka rpaHul] MOrPeNIHOCTE.
[IpoBeaeHne KOCBEHHbBIX
W3MEPEHUI, HCCIIeI0BaHUI
3aBUCUMOCTEN (PUBNUECKUX

¢buznueckux BenudyuH. Hampumep:
Meprojia CBOOOTHBIX KOJIeOaHU
HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB, ITOKa3aTelIst
MIPEJIOMIICHUS CTeKIIa, (POKYCHOTO
pacCTOSTHUS PAaCCEUBAONICH JIMH3BI,
JUTMHBI CBETOBOM BOJIHBI,
nmocTosiHHOM Punbepra u T. 1.
[TpoBenenue uccnenoBaHui
3aBUCUMOCTEH (PU3MUYCCKUX BEIIMIHH.
Hanpumep: 3aBUCUMOCTH CHITBI




TemaTHueckmii 0JI0K, OcHOBHOE OcCHOBHBIE BH/bI
TeMa co/iep:KaHHe AeATeTbHOCTH YYalIuXcst
BEJIMYMH, IPOBEPKa Amrepa OT CHJIbI TOKA; 3aBUCUMOCTH
peIoKEHHBIX TunoTe3 (Beioop u3 | 3IC caMOMHIYKIIMU OT CKOPOCTH
paboT, ONMCAHHBIX B TEMAaTHUYECKUX | U3MEHEHMsI CHJIbl TOKA B LICIIH;
pasnenax «Y4eHU4eCKUun 3aBUCUMOCTH CUJIBI TOKA Yepe3
9KCIEPUMEHT, JIaOOpaTOpHBIE CBETOJMOJ] OT HANIPSKCHHUS;
paboThl, IPAKTUKYM») 3aBUCHUMOCTH (DOKYCHOTO pacCTOSHHUS
JIMH3bI OT BEILLIECTBA U T. II.
IIpoBeneHne ONBITOB IO IPOBEPKE
IPEUI0KEHHBIX THIIOTE3.
Hamnpumep, npu
U3y4YEHUH HHTep(hEepeH U
Ja3€pPHOI0 U3ITyYEHUs, U3yUYEeHUU
JU(PPAaKLUOHHOTO CIEKTPa,
M3Y4YEHUHU MOTJIOLICHHS OeTa-yacTHI]
AJIFOMUHUEM U T. II.
Cobumronenue npaBuit 0€3011aCHOTO
TPpyAa OpU IPOBEIEHUH IPAKTUKYMA
OBOBIIAIOIIEE IOBTOPEHMUE (15 4)
Cucrematuzanus O06o0011eHEe U cUCTeMaTU3aIUs Hanucanue scce o ponu pusuku
1 00001IeHNe CoJIep’KaHus pa3esioB Kypca B Pa3JIMUHBIX cpepax AeATeNbHOCTU
IIPEIMETHOTO «Mexanuka», «MosexysapHas yesioBeKa. BrinosHeHne yueOHbIX
COJIEp’KaHUs U OIbITa ¢u3rKa U TepMOJUHAMUKAY, 3aJJaHuN UHTETPUPOBAHHOTO
NESTENIbHOCTH, «QnexTpoanHamukay, «Konebanus | xapakrepa, AeMOHCTPUPYIOIIUX

IpUOOPETEHHOTO NPU
U3Y4YeHHH Kypca (pU3uKu
10—11 knaccoB

Y BOJIHBD), «OCHOBBI CIIELIMAIBHON
TEOPUH OTHOCUTEIBHOCTH,
«KBanrtoBas pusmnka», «1eMeHTHI
ACTPOHOMHUH U aCTPOPUUKI.
Ponb ¢pu3uku 1 acTpoOHOMHUH

B DKOHOMHUYECKOI,
TEXHOJIOTMYECKOU, COLUAIbHOU

U 3TUYECKOI cepax nesTeIbHOCTH
4eJI0BEKa; POJIb U MECTO (pU3UKH

Y aCTPOHOMHH B COBPEMEHHOM
HAy4YHOU KapTUHE MUpPA; 3HAYCHUE
OIMCaTeIbHOM,
CUCTEMAaTU3UPYIOILEH,
00BSACHUTEIBHON

U TIPOTHOCTHYECKOM (DyHKITHIA
buznyeckoil Teopuu; poib
¢du3nueckoit Teopun

B (hOpMUPOBAHUHU NIPEACTABICHUI
0 (hu3nYecKOl KapTUHE MHUPA,
MecTO (PU3HUECKOI KapTUHBI MUpa

OCBOCHHME OCHOBHBIX MTOHATHUH,
(bU3NYEeCKUX BETMYNH U 3aKOHOB
Kypca ¢usuku 10—11 knaccos.
Pemrenne kauecTBeHHBIX 337124,

B TOM YHCJI€ UHTETPUPOBAHHOTO

U MEXIIPEMETHOTO XapaKTepa.
Pemenue pacu€THBIX 3a1a4 ¢ IBHO
3aJaHHON U HESIBHO 3aJlaHHOU
¢bu3nueckoil MosieNbIo, TPEOYIOLINX
NPUMEHEHHS 3HaHUH U3 Pa3HBIX
paszesnoB MIKOJIBHOTO Kypca
bu3uKH, a TaK)Ke UHTETPAIIH
3HAHUH U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.
PaboTa B rpymnre 1o BIITOJHEHHIO
MIPOEKTHBIX paboT




TemaTHueckmii 0JI0K,
TeMa

OcHOBHOE
cojepIKaHue

OcCHOBHBIE BH/bI
NeSITeJIbHOCTH YYaIIUXCS

B 00IIIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHbBIX
MPEJICTaBICHUNA O IPUPOE

Pe3eps (10 u)
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